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Installation


Install with pip (coming soon!)

InterMol will be added to PyPI as soon as we get our first stable release up
and running.




Install from source

$ git clone https://github.com/shirtsgroup/InterMol.git
$ cd InterMol
$ python setup.py install





Or if you plan on contributing something:

$ python setup.py develop








Dependencies

To use InterMol, the following libraries and software will need to be installed.



	Linux, Mac OS X or Windows operating system

	We develop mainly on 64-bit Mac and CentOS machines. TravisCI is
currently only set up to perform testing on Debian.

	Python [http://python.org] == 2.7

	Once our unit tests flesh out a bit more, we intend to add support
for >=2.6.

	NumPy [http://numpy.scipy.org/] >= 1.6.0

	Numpy is the base package for numerical computing in python.

	simtk.unit [https://github.com/rmcgibbo/simtk.unit] >= 0.1

	Python unit classes for dimensional analysis and unit conversion.












          

      

      

    


    
         Copyright 2015, Christoph Klein, Christopher Lee, Ellen Zhong, and Michael Shirts.
      Created using Sphinx 1.2.2.
    

  

    
      Navigation

      
        	
          index

        	
          modules |

        	
          next |

        	
          previous |

        	InterMol 0.2a1 documentation 
 
      

    


    
      
          
            
  
Contributing

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


Bug Reports

If you find a bug, please file a detailed issue here [https://github.com/shirtsgroup/InterMol/issues] and provide input files
so that we can try to reproduce the problem.




Code Style

PEP8 [https://www.python.org/dev/peps/pep-0008/] describes the style guide
for python code. Please try to follow it when reasonable, in particular the
naming conventions (e.g. public methods should use lower_case_with_underscores
instead of camelCase).

Two helpful tools for checking your code are flake8 and pylint. The latter
is a lot pickier but generally, your code should pass most flake8 tests:

$ pip install flake8 pylint





Also some IDE’s like PyCharm [https://www.jetbrains.com/pycharm/] will
notify you of PEP8 violations as you code.


Note

Some older chunks of the code do not yet adhere to PEP8. If you find
something easily fixable, please do so!






Running our tests

InterMol uses py.test [http://pytest.org/latest/] for unit testing. To run
them simply type run the following while in the base directory:

$ py.test





We need a LOT more tests so any help here is especially welcome!

To debug failing tests, you typically get a clearer output by running a subset of
the tests, e.g.:

$ python test_gromacs.py --type unit





which prints out log files to
intermol/tests/unit_test_outputs/from_gromacs/[system name]/debug.log. Re-running
a single test is best done directly via the convert.py script, e.g.:

$ python convert.py --gro_in tests/gromacs/unit_tests/[system name]/[system name].{top,gro} --gromacs -e






Note

If you have any ideas or suggestions for streamlining the testing process
please let us know by filing an issue or opening a pull request!






Git Flow

Because we are supporting multiple molecular dynamics engines that should all
work independently, we try to keep development of each engine in a separate
branch until the basics are working.

To this end, we’ve started working with the git flow branching model [http://nvie.com/posts/a-successful-git-branching-model/]. The basic things
to know are:


	The master branch is strictly used for releases.

	The develop branch is where (!!!) development happens.

	When we start working on a new engine, we create a feature branch. E.g.,
at the time of this writing, there are branches called feature/lammps and
feature/desmond. Once the overall structure in this branch is fairly
stable and has a good amounts of tests, we merge it into develop.



So what do you, the interested developer, need to know?


	Don’t make pull requests against master.

	Choose either develop or the appropriate feature/* branch to pull against.



For more reading and a neat tool to help with branching see:

http://jeffkreeftmeijer.com/2010/why-arent-you-using-git-flow/

https://github.com/nvie/gitflow

http://danielkummer.github.io/git-flow-cheatsheet/
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intermol package
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intermol.forces package


Submodules



	intermol.forces.abstract_2_virtual_type module

	intermol.forces.abstract_3_virtual_type module

	intermol.forces.abstract_4_virtual_type module

	intermol.forces.abstract_angle_type module

	intermol.forces.abstract_atom_type module

	intermol.forces.abstract_bond_type module

	intermol.forces.abstract_dihedral_type module

	intermol.forces.abstract_nonbonded_type module

	intermol.forces.abstract_pair_type module
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	intermol.forces.atom_c_type module

	intermol.forces.atom_sigeps_type module

	intermol.forces.buckingham_nonbonded_type module

	intermol.forces.connection_bond_type module

	intermol.forces.convert_dihedrals module

	intermol.forces.cosine_angle_type module

	intermol.forces.cosine_squared_angle_type module

	intermol.forces.cross_bond_angle_angle_type module

	intermol.forces.cross_bond_bond_angle_type module

	intermol.forces.cubic_bond_type module

	intermol.forces.fene_bond_type module

	intermol.forces.fene_expandable_bond_type module

	intermol.forces.forcedata module

	intermol.forces.forcefunctions module

	intermol.forces.four_fdn_virtual_type module

	intermol.forces.fourier_dihedral_type module

	intermol.forces.g96_bond_type module

	intermol.forces.harmonic_angle_type module
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	intermol.forces.lj_c_nonbonded_type module
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	intermol.forces.lj_default_pair_type module

	intermol.forces.lj_sigeps_nonbonded_type module

	intermol.forces.lj_sigeps_pair_type module

	intermol.forces.ljq_c_pair_type module

	intermol.forces.ljq_default_pair_type module

	intermol.forces.ljq_sigeps_pair_type module

	intermol.forces.make_forces module

	intermol.forces.morse_bond_type module

	intermol.forces.nonlinear_bond_type module

	intermol.forces.proper_periodic_dihedral_type module

	intermol.forces.quartic_angle_type module

	intermol.forces.quartic_bond_type module

	intermol.forces.quartic_breakable_bond_type module

	intermol.forces.rb_dihedral_type module

	intermol.forces.settles module

	intermol.forces.three_fad_virtual_type module

	intermol.forces.three_fd_virtual_type module

	intermol.forces.three_linear_virtual_type module

	intermol.forces.three_out_virtual_type module

	intermol.forces.trig_dihedral_type module

	intermol.forces.two_virtual_type module

	intermol.forces.urey_bradley_angle_type module
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intermol.forces.abstract_2_virtual_type module


	
class intermol.forces.abstract_2_virtual_type.Abstract2VirtualType(bondingtype1, bondingtype2, bondingtype3)[source]

	Bases: intermol.forces.abstract_type.AbstractType


	
bondingtype1

	




	
bondingtype2

	




	
placeholder

	











          

      

      

    


    
         Copyright 2015, Christoph Klein, Christopher Lee, Ellen Zhong, and Michael Shirts.
      Created using Sphinx 1.2.2.
    

  

    
      Navigation

      
        	
          index

        	
          modules |

        	
          next |

        	
          previous |

        	InterMol 0.2a1 documentation 

          	intermol.forces package 
 
      

    


    
      
          
            
  
intermol.forces.abstract_3_virtual_type module


	
class intermol.forces.abstract_3_virtual_type.Abstract3VirtualType(bondingtype1, bondingtype2, bondingtype3, bondingtype4)[source]

	Bases: intermol.forces.abstract_type.AbstractType


	
bondingtype1

	




	
bondingtype2

	




	
bondingtype3

	




	
bondingtype4

	




	
placeholder
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intermol.forces.abstract_4_virtual_type module


	
class intermol.forces.abstract_4_virtual_type.Abstract4VirtualType(bondingtype1, bondingtype2, bondingtype3, bondingtype4, bondingtype5)[source]

	Bases: intermol.forces.abstract_type.AbstractType


	
bondingtype1

	




	
bondingtype2

	




	
bondingtype3

	




	
bondingtype4
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intermol.forces.abstract_angle_type module


	
class intermol.forces.abstract_angle_type.AbstractAngleType(bondingtype1, bondingtype2, bondingtype3, c=False)[source]

	Bases: intermol.forces.abstract_type.AbstractType


	
bondingtype1

	




	
bondingtype2

	




	
bondingtype3

	




	
c
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intermol.forces.abstract_atom_type module


	
class intermol.forces.abstract_atom_type.AbstractAtomType(atomtype, bondtype=None, atomic_number=None, mass=None, charge=None, ptype=None)[source]

	Bases: intermol.forces.abstract_type.AbstractType


	
atomic_number

	




	
atomtype

	




	
bondtype

	




	
charge

	




	
mass

	




	
ptype
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intermol.forces.abstract_bond_type module


	
class intermol.forces.abstract_bond_type.AbstractBondType(bondingtype1, bondingtype2, order=1, c=False)[source]

	Bases: intermol.forces.abstract_type.AbstractType


	
bondingtype1

	




	
bondingtype2

	




	
c

	




	
order
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intermol.forces.abstract_dihedral_type module


	
class intermol.forces.abstract_dihedral_type.AbstractDihedralType(bondingtype1, bondingtype2, bondingtype3, bondingtype4, improper=False)[source]

	Bases: intermol.forces.abstract_type.AbstractType


	
bondingtype1

	




	
bondingtype2

	




	
bondingtype3

	




	
bondingtype4

	




	
improper
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intermol.forces.abstract_nonbonded_type module


	
class intermol.forces.abstract_nonbonded_type.AbstractNonbondedType(atom1, atom2, type)[source]

	Bases: intermol.forces.abstract_type.AbstractType


	
atom1

	




	
atom2

	




	
type
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intermol.forces.abstract_pair_type module


	
class intermol.forces.abstract_pair_type.AbstractPairType(bondingtype1, bondingtype2, scaleLJ=None, scaleQQ=None, long=False)[source]

	Bases: intermol.forces.abstract_type.AbstractType


	
bondingtype1

	




	
bondingtype2

	




	
long

	




	
scaleLJ

	




	
scaleQQ
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intermol.forces.abstract_type module


	
class intermol.forces.abstract_type.AbstractType[source]

	Bases: object


	
__repr__()[source]

	Print the object and all of its non-magic attributes.
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intermol.forces.atom_c_type module


	
class intermol.forces.atom_c_type.AtomCType(*args, **kwds)[source]

	Bases: intermol.forces.abstract_atom_type.AbstractAtomType
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intermol.forces.atom_sigeps_type module


	
class intermol.forces.atom_sigeps_type.AtomSigepsType(*args, **kwds)[source]

	Bases: intermol.forces.abstract_atom_type.AbstractAtomType
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intermol.forces.buckingham_nonbonded_type module


	
class intermol.forces.buckingham_nonbonded_type.BuckinghamNonbonded(atom1, atom2, bondingtype1=None, bondingtype2=None, a=Quantity(value=0.0, unit=kilojoule/mole), b=Quantity(value=0.0, unit=/nanometer), C6=Quantity(value=0.0, unit=nanometer**6*kilojoule/mole), type=False)[source]

	Bases: intermol.forces.buckingham_nonbonded_type.BuckinghamNonbondedType

stub documentation






	
class intermol.forces.buckingham_nonbonded_type.BuckinghamNonbondedType(*args, **kwds)[source]

	Bases: intermol.forces.abstract_nonbonded_type.AbstractNonbondedType


	
C6

	




	
a

	




	
b

	




	
type
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intermol.forces.connection_bond_type module


	
class intermol.forces.connection_bond_type.ConnectionBond(atom1, atom2, bondingtype1=None, bondingtype2=None, order=1, c=False)[source]

	Bases: intermol.forces.connection_bond_type.ConnectionBondType

stub documentation






	
class intermol.forces.connection_bond_type.ConnectionBondType(*args, **kwds)[source]

	Bases: intermol.forces.abstract_bond_type.AbstractBondType


	
c

	




	
order
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intermol.forces.convert_dihedrals module


	
intermol.forces.convert_dihedrals.convert_dihedral_from_OPLS_to_RB(f)[source]

	




	
intermol.forces.convert_dihedrals.convert_dihedral_from_RB_to_OPLS(c)[source]

	




	
intermol.forces.convert_dihedrals.convert_dihedral_from_RB_to_trig(c)[source]

	




	
intermol.forces.convert_dihedrals.convert_dihedral_from_fourier_to_trig(f)[source]

	




	
intermol.forces.convert_dihedrals.convert_dihedral_from_proper_to_trig(p)[source]

	




	
intermol.forces.convert_dihedrals.convert_dihedral_from_trig_to_RB(fcs)[source]

	




	
intermol.forces.convert_dihedrals.convert_dihedral_from_trig_to_fourier(fcs)[source]

	




	
intermol.forces.convert_dihedrals.convert_dihedral_from_trig_to_proper(fcs, convention='0')[source]

	




	
intermol.forces.convert_dihedrals.convert_nothing(x)[source]

	useful utility for not converting anything
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intermol.forces.cosine_angle_type module


	
class intermol.forces.cosine_angle_type.CosineAngle(atom1, atom2, atom3, bondingtype1=None, bondingtype2=None, bondingtype3=None, k=Quantity(value=0.0, unit=kilojoule/mole), c=False)[source]

	Bases: intermol.forces.cosine_angle_type.CosineAngleType

http://lammps.sandia.gov/doc/angle_cosine.html






	
class intermol.forces.cosine_angle_type.CosineAngleType(*args, **kwds)[source]

	Bases: intermol.forces.abstract_angle_type.AbstractAngleType


	
c

	




	
k
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intermol.forces.cosine_squared_angle_type module


	
class intermol.forces.cosine_squared_angle_type.CosineSquaredAngle(atom1, atom2, atom3, bondingtype1=None, bondingtype2=None, bondingtype3=None, theta=Quantity(value=0.0, unit=degree), k=Quantity(value=0.0, unit=kilojoule/mole), c=False)[source]

	Bases: intermol.forces.cosine_squared_angle_type.CosineSquaredAngleType

stub documentation






	
class intermol.forces.cosine_squared_angle_type.CosineSquaredAngleType(*args, **kwds)[source]

	Bases: intermol.forces.abstract_angle_type.AbstractAngleType


	
c

	




	
k

	




	
theta
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intermol.forces.cross_bond_angle_angle_type module


	
class intermol.forces.cross_bond_angle_angle_type.CrossBondAngleAngle(atom1, atom2, atom3, bondingtype1=None, bondingtype2=None, bondingtype3=None, r1=Quantity(value=0.0, unit=nanometer), r2=Quantity(value=0.0, unit=nanometer), r3=Quantity(value=0.0, unit=nanometer), k=Quantity(value=0.0, unit=kilojoule/(nanometer**2*mole)), c=False)[source]

	Bases: intermol.forces.cross_bond_angle_angle_type.CrossBondAngleAngleType

stub documentation






	
class intermol.forces.cross_bond_angle_angle_type.CrossBondAngleAngleType(*args, **kwds)[source]

	Bases: intermol.forces.abstract_angle_type.AbstractAngleType
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k
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intermol.forces.cross_bond_bond_angle_type module


	
class intermol.forces.cross_bond_bond_angle_type.CrossBondBondAngle(atom1, atom2, atom3, bondingtype1=None, bondingtype2=None, bondingtype3=None, r1=Quantity(value=0.0, unit=nanometer), r2=Quantity(value=0.0, unit=nanometer), k=Quantity(value=0.0, unit=kilojoule/(nanometer**2*mole)), c=False)[source]

	Bases: intermol.forces.cross_bond_bond_angle_type.CrossBondBondAngleType

stub documentation






	
class intermol.forces.cross_bond_bond_angle_type.CrossBondBondAngleType(*args, **kwds)[source]

	Bases: intermol.forces.abstract_angle_type.AbstractAngleType


	
c

	




	
k
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intermol.forces.cubic_bond_type module


	
class intermol.forces.cubic_bond_type.CubicBond(atom1, atom2, bondingtype1=None, bondingtype2=None, length=Quantity(value=0.0, unit=nanometer), C2=Quantity(value=0.0, unit=kilojoule/(nanometer**2*mole)), C3=Quantity(value=0.0, unit=kilojoule/(nanometer**3*mole)), order=1, c=False)[source]

	Bases: intermol.forces.cubic_bond_type.CubicBondType

stub documentation






	
class intermol.forces.cubic_bond_type.CubicBondType(*args, **kwds)[source]

	Bases: intermol.forces.abstract_bond_type.AbstractBondType
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intermol.forces.fene_bond_type module


	
class intermol.forces.fene_bond_type.FeneBond(atom1, atom2, bondingtype1=None, bondingtype2=None, length=Quantity(value=0.0, unit=nanometer), kb=Quantity(value=0.0, unit=kilojoule/(nanometer**2*mole)), order=1, c=False)[source]

	Bases: intermol.forces.fene_bond_type.FeneBondType

stub documentation






	
class intermol.forces.fene_bond_type.FeneBondType(*args, **kwds)[source]

	Bases: intermol.forces.abstract_bond_type.AbstractBondType
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intermol.forces.fene_expandable_bond_type module


	
class intermol.forces.fene_expandable_bond_type.FeneExpandableBond(atom1, atom2, bondingtype1=None, bondingtype2=None, k=Quantity(value=0.0, unit=kilojoule/(nanometer**2*mole)), length=Quantity(value=0.0, unit=nanometer), epsilon=Quantity(value=0.0, unit=kilojoule/mole), sigma=Quantity(value=0.0, unit=nanometer), delta=Quantity(value=0.0, unit=nanometer), order=1, c=False)[source]

	Bases: intermol.forces.fene_expandable_bond_type.FeneExpandableBondType

stub documentation






	
class intermol.forces.fene_expandable_bond_type.FeneExpandableBondType(*args, **kwds)[source]

	Bases: intermol.forces.abstract_bond_type.AbstractBondType
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intermol.forces.forcedata module
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intermol.forces.forcefunctions module


	
intermol.forces.forcefunctions.build_paramlist(program)[source]

	Create a paramlist specific for a given program.






	
intermol.forces.forcefunctions.build_unitvars(program, paramlist, dumself=None)[source]

	Takes a string program name (one of the supported programs), and a ‘self’ object
it looks like the keyword is not being used, but it is used in the line eval(unit).
The test name ‘dumself’ needs to match what is in the force data arrays. Currently only used for lammps.






	
intermol.forces.forcefunctions.capifyname(forcename)[source]

	Return name of the class in camelCase.






	
intermol.forces.forcefunctions.create_kwd_dict(unitvars, paramlist, force_type_object, values, optvalues=None)[source]

	




	
intermol.forces.forcefunctions.create_kwds_from_entries(unitvars, paramlist, entries, force_type, offset=0)[source]

	Create a keyword dictionary given an array of information from a file format

requires the master set of units, the master set of parameter
lists, an object (either a force_class or force_type), the
list of information to be converted into a keyword, and an offset.





	Parameters:	offset (int) – how far over from the first entry we translate










	
intermol.forces.forcefunctions.get_parameter_kwds_from_force(force, forceparams, paramlist)[source]

	




	
intermol.forces.forcefunctions.get_parameter_list_from_force(force, paramlist)[source]

	Create a function that returns the paramters of a function type.

First, we need make some additions to the parameter list dictionary,
which we do once when the forcedata script is imported.  Useful to
put the forces here as well.  We won’t make this a function for now
since it’s needed in this module.






	
intermol.forces.forcefunctions.get_parameter_list_from_kwds(force, kwds, paramlist)[source]

	




	
intermol.forces.forcefunctions.optforceparams(force_type, forcetype_object=None)[source]

	Return the dictionary of optional paramters of an abstract force type.

If no object is given, we fill with blanks.






	
intermol.forces.forcefunctions.optparamkeylookup(force_type)[source]

	Given a force_type object, determine the key associated with the
optional parameters.






	
intermol.forces.forcefunctions.optparamlookup(force_type_object, object_default=False)[source]

	A wrapper for optforceparams that takes a force_type object and returns
the optional parameter dictionary.






	
intermol.forces.forcefunctions.specify(program_units, unitset, dumself=None, shouldEval=True)[source]

	Takes the dict of units, and a set of dimensions and replaces the dimensions with the appropriate units.
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intermol.forces.four_fdn_virtual_type module


	
class intermol.forces.four_fdn_virtual_type.FourFdnVirtual(atom1, atom2, atom3, atom4, atom5, bondingtype1=None, bondingtype2=None, bondingtype3=None, bondingtype4=None, bondingtype5=None, a=Quantity(value=0.0, unit=dimensionless), b=Quantity(value=0.0, unit=dimensionless), c=Quantity(value=0.0, unit=nanometer), placeholder=False)[source]

	Bases: intermol.forces.four_fdn_virtual_type.FourFdnVirtualType

stub documentation






	
class intermol.forces.four_fdn_virtual_type.FourFdnVirtualType(*args, **kwds)[source]

	Bases: intermol.forces.abstract_4_virtual_type.Abstract4VirtualType
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intermol.forces.fourier_dihedral_type module


	
class intermol.forces.fourier_dihedral_type.FourierDihedral(atom1, atom2, atom3, atom4, bondingtype1=None, bondingtype2=None, bondingtype3=None, bondingtype4=None, c1=Quantity(value=0.0, unit=kilojoule/mole), c2=Quantity(value=0.0, unit=kilojoule/mole), c3=Quantity(value=0.0, unit=kilojoule/mole), c4=Quantity(value=0.0, unit=kilojoule/mole), c5=Quantity(value=0.0, unit=kilojoule/mole), improper=False)[source]

	Bases: intermol.forces.fourier_dihedral_type.FourierDihedralType

stub documentation






	
class intermol.forces.fourier_dihedral_type.FourierDihedralType(*args, **kwds)[source]

	Bases: intermol.forces.abstract_dihedral_type.AbstractDihedralType


	
c1

	




	
c2
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intermol.forces.g96_bond_type module


	
class intermol.forces.g96_bond_type.G96Bond(atom1, atom2, bondingtype1=None, bondingtype2=None, length=Quantity(value=0.0, unit=nanometer), k=Quantity(value=0.0, unit=kilojoule/(nanometer**4*mole)), order=1, c=False)[source]

	Bases: intermol.forces.g96_bond_type.G96BondType

stub documentation






	
class intermol.forces.g96_bond_type.G96BondType(*args, **kwds)[source]

	Bases: intermol.forces.abstract_bond_type.AbstractBondType
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intermol.forces.harmonic_angle_type module


	
class intermol.forces.harmonic_angle_type.HarmonicAngle(atom1, atom2, atom3, bondingtype1=None, bondingtype2=None, bondingtype3=None, theta=Quantity(value=0.0, unit=degree), k=Quantity(value=0.0, unit=kilojoule/(mole*radian**2)), c=False)[source]

	Bases: intermol.forces.harmonic_angle_type.HarmonicAngleType

stub documentation






	
class intermol.forces.harmonic_angle_type.HarmonicAngleType(*args, **kwds)[source]

	Bases: intermol.forces.abstract_angle_type.AbstractAngleType
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intermol.forces.harmonic_bond_type module


	
class intermol.forces.harmonic_bond_type.HarmonicBond(atom1, atom2, bondingtype1=None, bondingtype2=None, length=Quantity(value=0.0, unit=nanometer), k=Quantity(value=0.0, unit=kilojoule/(nanometer**2*mole)), order=1, c=False)[source]

	Bases: intermol.forces.harmonic_bond_type.HarmonicBondType

stub documentation






	
class intermol.forces.harmonic_bond_type.HarmonicBondType(*args, **kwds)[source]

	Bases: intermol.forces.abstract_bond_type.AbstractBondType
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intermol.forces.harmonic_potential_bond_type module


	
class intermol.forces.harmonic_potential_bond_type.HarmonicPotentialBond(atom1, atom2, bondingtype1=None, bondingtype2=None, length=Quantity(value=0.0, unit=nanometer), k=Quantity(value=0.0, unit=kilojoule/(nanometer**2*mole)), order=1, c=False)[source]

	Bases: intermol.forces.harmonic_potential_bond_type.HarmonicPotentialBondType

stub documentation






	
class intermol.forces.harmonic_potential_bond_type.HarmonicPotentialBondType(*args, **kwds)[source]

	Bases: intermol.forces.abstract_bond_type.AbstractBondType
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intermol.forces.improper_harmonic_dihedral_type module


	
class intermol.forces.improper_harmonic_dihedral_type.ImproperHarmonicDihedral(atom1, atom2, atom3, atom4, bondingtype1=None, bondingtype2=None, bondingtype3=None, bondingtype4=None, xi=Quantity(value=0.0, unit=degree), k=Quantity(value=0.0, unit=kilojoule/(mole*radian**2)), improper=False)[source]

	Bases: intermol.forces.improper_harmonic_dihedral_type.ImproperHarmonicDihedralType

stub documentation






	
class intermol.forces.improper_harmonic_dihedral_type.ImproperHarmonicDihedralType(*args, **kwds)[source]

	Bases: intermol.forces.abstract_dihedral_type.AbstractDihedralType
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intermol.forces.lj_c_nonbonded_type module


	
class intermol.forces.lj_c_nonbonded_type.LjCNonbonded(atom1, atom2, bondingtype1=None, bondingtype2=None, C6=Quantity(value=0.0, unit=nanometer**6*kilojoule/mole), C12=Quantity(value=0.0, unit=nanometer**12*kilojoule/mole), type=False)[source]

	Bases: intermol.forces.lj_c_nonbonded_type.LjCNonbondedType

stub documentation






	
class intermol.forces.lj_c_nonbonded_type.LjCNonbondedType(*args, **kwds)[source]

	Bases: intermol.forces.abstract_nonbonded_type.AbstractNonbondedType
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intermol.forces.lj_c_pair_type module


	
class intermol.forces.lj_c_pair_type.LjCPair(atom1, atom2, bondingtype1=None, bondingtype2=None, C6=Quantity(value=0.0, unit=nanometer**6*kilojoule/mole), C12=Quantity(value=0.0, unit=nanometer**12*kilojoule/mole), scaleLJ=None, scaleQQ=None, long=False)[source]

	Bases: intermol.forces.lj_c_pair_type.LjCPairType

stub documentation






	
class intermol.forces.lj_c_pair_type.LjCPairType(*args, **kwds)[source]

	Bases: intermol.forces.abstract_pair_type.AbstractPairType


	
C12
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intermol.forces.lj_default_pair_type module


	
class intermol.forces.lj_default_pair_type.LjDefaultPair(atom1, atom2, bondingtype1=None, bondingtype2=None, scaleLJ=None, scaleQQ=None, long=False)[source]

	Bases: intermol.forces.lj_default_pair_type.LjDefaultPairType

stub documentation






	
class intermol.forces.lj_default_pair_type.LjDefaultPairType(*args, **kwds)[source]

	Bases: intermol.forces.abstract_pair_type.AbstractPairType


	
long
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intermol.forces.lj_sigeps_nonbonded_type module


	
class intermol.forces.lj_sigeps_nonbonded_type.LjSigepsNonbonded(atom1, atom2, bondingtype1=None, bondingtype2=None, sigma=Quantity(value=0.0, unit=nanometer), epsilon=Quantity(value=0.0, unit=kilojoule/mole), type=False)[source]

	Bases: intermol.forces.lj_sigeps_nonbonded_type.LjSigepsNonbondedType

stub documentation






	
class intermol.forces.lj_sigeps_nonbonded_type.LjSigepsNonbondedType(*args, **kwds)[source]

	Bases: intermol.forces.abstract_nonbonded_type.AbstractNonbondedType
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intermol.forces.lj_sigeps_pair_type module


	
class intermol.forces.lj_sigeps_pair_type.LjSigepsPair(atom1, atom2, bondingtype1=None, bondingtype2=None, sigma=Quantity(value=0.0, unit=nanometer), epsilon=Quantity(value=0.0, unit=kilojoule/mole), scaleLJ=None, scaleQQ=None, long=False)[source]

	Bases: intermol.forces.lj_sigeps_pair_type.LjSigepsPairType

stub documentation






	
class intermol.forces.lj_sigeps_pair_type.LjSigepsPairType(*args, **kwds)[source]

	Bases: intermol.forces.abstract_pair_type.AbstractPairType
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intermol.forces.ljq_c_pair_type module


	
class intermol.forces.ljq_c_pair_type.LjqCPair(atom1, atom2, bondingtype1=None, bondingtype2=None, qi=Quantity(value=0.0, unit=elementary charge), qj=Quantity(value=0.0, unit=elementary charge), C6=Quantity(value=0.0, unit=nanometer**6*kilojoule/mole), C12=Quantity(value=0.0, unit=nanometer**12*kilojoule/mole), scaleLJ=None, scaleQQ=None, long=False)[source]

	Bases: intermol.forces.ljq_c_pair_type.LjqCPairType

stub documentation






	
class intermol.forces.ljq_c_pair_type.LjqCPairType(*args, **kwds)[source]

	Bases: intermol.forces.abstract_pair_type.AbstractPairType
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intermol.forces.ljq_default_pair_type module


	
class intermol.forces.ljq_default_pair_type.LjqDefaultPair(atom1, atom2, bondingtype1=None, bondingtype2=None, scaleLJ=None, scaleQQ=None, long=False)[source]

	Bases: intermol.forces.ljq_default_pair_type.LjqDefaultPairType

stub documentation






	
class intermol.forces.ljq_default_pair_type.LjqDefaultPairType(*args, **kwds)[source]

	Bases: intermol.forces.abstract_pair_type.AbstractPairType


	
long
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intermol.forces.ljq_sigeps_pair_type module


	
class intermol.forces.ljq_sigeps_pair_type.LjqSigepsPair(atom1, atom2, bondingtype1=None, bondingtype2=None, qi=Quantity(value=0.0, unit=elementary charge), qj=Quantity(value=0.0, unit=elementary charge), sigma=Quantity(value=0.0, unit=nanometer), epsilon=Quantity(value=0.0, unit=kilojoule/mole), scaleLJ=None, scaleQQ=None, long=False)[source]

	Bases: intermol.forces.ljq_sigeps_pair_type.LjqSigepsPairType

stub documentation






	
class intermol.forces.ljq_sigeps_pair_type.LjqSigepsPairType(*args, **kwds)[source]

	Bases: intermol.forces.abstract_pair_type.AbstractPairType
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intermol.forces.make_forces module
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intermol.forces.morse_bond_type module


	
class intermol.forces.morse_bond_type.MorseBond(atom1, atom2, bondingtype1=None, bondingtype2=None, length=Quantity(value=0.0, unit=nanometer), D=Quantity(value=0.0, unit=kilojoule/mole), beta=Quantity(value=0.0, unit=/nanometer), order=1, c=False)[source]

	Bases: intermol.forces.morse_bond_type.MorseBondType

stub documentation






	
class intermol.forces.morse_bond_type.MorseBondType(*args, **kwds)[source]

	Bases: intermol.forces.abstract_bond_type.AbstractBondType


	
D

	




	
beta

	




	
c

	




	
length

	




	
order
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intermol.forces.nonlinear_bond_type module


	
class intermol.forces.nonlinear_bond_type.NonlinearBond(atom1, atom2, bondingtype1=None, bondingtype2=None, epsilon=Quantity(value=0.0, unit=kilojoule/mole), r0=Quantity(value=0.0, unit=nanometer), lamda=Quantity(value=0.0, unit=nanometer), order=1, c=False)[source]

	Bases: intermol.forces.nonlinear_bond_type.NonlinearBondType

http://lammps.sandia.gov/doc/bond_nonlinear.html






	
class intermol.forces.nonlinear_bond_type.NonlinearBondType(*args, **kwds)[source]

	Bases: intermol.forces.abstract_bond_type.AbstractBondType


	
c

	




	
epsilon
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intermol.forces.proper_periodic_dihedral_type module


	
class intermol.forces.proper_periodic_dihedral_type.ProperPeriodicDihedral(atom1, atom2, atom3, atom4, bondingtype1=None, bondingtype2=None, bondingtype3=None, bondingtype4=None, phi=Quantity(value=0.0, unit=degree), k=Quantity(value=0.0, unit=kilojoule/mole), multiplicity=Quantity(value=0.0, unit=dimensionless), weight=Quantity(value=0.0, unit=dimensionless), improper=False)[source]

	Bases: intermol.forces.proper_periodic_dihedral_type.ProperPeriodicDihedralType

stub documentation






	
class intermol.forces.proper_periodic_dihedral_type.ProperPeriodicDihedralType(*args, **kwds)[source]

	Bases: intermol.forces.abstract_dihedral_type.AbstractDihedralType


	
improper
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intermol.forces.quartic_angle_type module


	
class intermol.forces.quartic_angle_type.QuarticAngle(atom1, atom2, atom3, bondingtype1=None, bondingtype2=None, bondingtype3=None, theta=Quantity(value=0.0, unit=degree), C0=Quantity(value=0.0, unit=kilojoule/mole), C1=Quantity(value=0.0, unit=kilojoule/(mole*radian)), C2=Quantity(value=0.0, unit=kilojoule/(mole*radian**2)), C3=Quantity(value=0.0, unit=kilojoule/(mole*radian**3)), C4=Quantity(value=0.0, unit=kilojoule/(mole*radian**4)), c=False)[source]

	Bases: intermol.forces.quartic_angle_type.QuarticAngleType

stub documentation






	
class intermol.forces.quartic_angle_type.QuarticAngleType(*args, **kwds)[source]

	Bases: intermol.forces.abstract_angle_type.AbstractAngleType


	
C0
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intermol.forces.quartic_bond_type module


	
class intermol.forces.quartic_bond_type.QuarticBond(atom1, atom2, bondingtype1=None, bondingtype2=None, length=Quantity(value=0.0, unit=nanometer), C2=Quantity(value=0.0, unit=kilojoule/(nanometer**2*mole)), C3=Quantity(value=0.0, unit=kilojoule/(nanometer**3*mole)), C4=Quantity(value=0.0, unit=kilojoule/(nanometer**4*mole)), order=1, c=False)[source]

	Bases: intermol.forces.quartic_bond_type.QuarticBondType

stub documentation






	
class intermol.forces.quartic_bond_type.QuarticBondType(*args, **kwds)[source]

	Bases: intermol.forces.abstract_bond_type.AbstractBondType


	
C2

	




	
C3

	




	
C4

	




	
c

	




	
length
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intermol.forces.quartic_breakable_bond_type module


	
class intermol.forces.quartic_breakable_bond_type.QuarticBreakableBond(atom1, atom2, bondingtype1=None, bondingtype2=None, k=Quantity(value=0.0, unit=kilojoule/(nanometer**4*mole)), B1=Quantity(value=0.0, unit=nanometer), B2=Quantity(value=0.0, unit=nanometer), Rc=Quantity(value=0.0, unit=nanometer), U0=Quantity(value=0.0, unit=kilojoule/mole), order=1, c=False)[source]

	Bases: intermol.forces.quartic_breakable_bond_type.QuarticBreakableBondType

http://lammps.sandia.gov/doc/bond_quartic.html






	
class intermol.forces.quartic_breakable_bond_type.QuarticBreakableBondType(*args, **kwds)[source]

	Bases: intermol.forces.abstract_bond_type.AbstractBondType
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intermol.forces.rb_dihedral_type module


	
class intermol.forces.rb_dihedral_type.RbDihedral(atom1, atom2, atom3, atom4, bondingtype1=None, bondingtype2=None, bondingtype3=None, bondingtype4=None, C0=Quantity(value=0.0, unit=kilojoule/mole), C1=Quantity(value=0.0, unit=kilojoule/mole), C2=Quantity(value=0.0, unit=kilojoule/mole), C3=Quantity(value=0.0, unit=kilojoule/mole), C4=Quantity(value=0.0, unit=kilojoule/mole), C5=Quantity(value=0.0, unit=kilojoule/mole), C6=Quantity(value=0.0, unit=kilojoule/mole), improper=False)[source]

	Bases: intermol.forces.rb_dihedral_type.RbDihedralType

stub documentation






	
class intermol.forces.rb_dihedral_type.RbDihedralType(*args, **kwds)[source]

	Bases: intermol.forces.abstract_dihedral_type.AbstractDihedralType
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intermol.forces.settles module


	
class intermol.forces.settles.Settles(*args, **kwds)[source]

	Bases: intermol.forces.abstract_type.AbstractType
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intermol.forces.three_fad_virtual_type module


	
class intermol.forces.three_fad_virtual_type.ThreeFadVirtual(atom1, atom2, atom3, atom4, bondingtype1=None, bondingtype2=None, bondingtype3=None, bondingtype4=None, theta=Quantity(value=0.0, unit=degree), d=Quantity(value=0.0, unit=nanometer), placeholder=False)[source]

	Bases: intermol.forces.three_fad_virtual_type.ThreeFadVirtualType

stub documentation






	
class intermol.forces.three_fad_virtual_type.ThreeFadVirtualType(*args, **kwds)[source]

	Bases: intermol.forces.abstract_3_virtual_type.Abstract3VirtualType


	
d
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intermol.forces.three_fd_virtual_type module


	
class intermol.forces.three_fd_virtual_type.ThreeFdVirtual(atom1, atom2, atom3, atom4, bondingtype1=None, bondingtype2=None, bondingtype3=None, bondingtype4=None, a=Quantity(value=0.0, unit=dimensionless), d=Quantity(value=0.0, unit=nanometer), placeholder=False)[source]

	Bases: intermol.forces.three_fd_virtual_type.ThreeFdVirtualType

stub documentation






	
class intermol.forces.three_fd_virtual_type.ThreeFdVirtualType(*args, **kwds)[source]

	Bases: intermol.forces.abstract_3_virtual_type.Abstract3VirtualType


	
a

	




	
d

	




	
placeholder
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intermol.forces.three_linear_virtual_type module


	
class intermol.forces.three_linear_virtual_type.ThreeLinearVirtual(atom1, atom2, atom3, atom4, bondingtype1=None, bondingtype2=None, bondingtype3=None, bondingtype4=None, a=Quantity(value=0.0, unit=dimensionless), b=Quantity(value=0.0, unit=dimensionless), placeholder=False)[source]

	Bases: intermol.forces.three_linear_virtual_type.ThreeLinearVirtualType

stub documentation






	
class intermol.forces.three_linear_virtual_type.ThreeLinearVirtualType(*args, **kwds)[source]

	Bases: intermol.forces.abstract_3_virtual_type.Abstract3VirtualType


	
a

	




	
b

	




	
placeholder
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intermol.forces.three_out_virtual_type module


	
class intermol.forces.three_out_virtual_type.ThreeOutVirtual(atom1, atom2, atom3, atom4, bondingtype1=None, bondingtype2=None, bondingtype3=None, bondingtype4=None, a=Quantity(value=0.0, unit=dimensionless), b=Quantity(value=0.0, unit=dimensionless), c=Quantity(value=0.0, unit=/nanometer), placeholder=False)[source]

	Bases: intermol.forces.three_out_virtual_type.ThreeOutVirtualType

stub documentation






	
class intermol.forces.three_out_virtual_type.ThreeOutVirtualType(*args, **kwds)[source]

	Bases: intermol.forces.abstract_3_virtual_type.Abstract3VirtualType


	
a

	




	
b

	




	
c

	




	
placeholder
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intermol.forces.trig_dihedral_type module


	
class intermol.forces.trig_dihedral_type.TrigDihedral(atom1, atom2, atom3, atom4, bondingtype1=None, bondingtype2=None, bondingtype3=None, bondingtype4=None, phi=Quantity(value=0.0, unit=degree), fc0=Quantity(value=0.0, unit=kilojoule/mole), fc1=Quantity(value=0.0, unit=kilojoule/mole), fc2=Quantity(value=0.0, unit=kilojoule/mole), fc3=Quantity(value=0.0, unit=kilojoule/mole), fc4=Quantity(value=0.0, unit=kilojoule/mole), fc5=Quantity(value=0.0, unit=kilojoule/mole), fc6=Quantity(value=0.0, unit=kilojoule/mole), improper=False)[source]

	Bases: intermol.forces.trig_dihedral_type.TrigDihedralType

stub documentation






	
class intermol.forces.trig_dihedral_type.TrigDihedralType(*args, **kwds)[source]

	Bases: intermol.forces.abstract_dihedral_type.AbstractDihedralType
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intermol.forces.two_virtual_type module


	
class intermol.forces.two_virtual_type.TwoVirtual(atom1, atom2, atom3, bondingtype1=None, bondingtype2=None, bondingtype3=None, a=Quantity(value=0.0, unit=dimensionless), placeholder=False)[source]

	Bases: intermol.forces.two_virtual_type.TwoVirtualType

stub documentation






	
class intermol.forces.two_virtual_type.TwoVirtualType(*args, **kwds)[source]

	Bases: intermol.forces.abstract_2_virtual_type.Abstract2VirtualType


	
a

	




	
placeholder
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intermol.forces.urey_bradley_angle_type module


	
class intermol.forces.urey_bradley_angle_type.UreyBradleyAngle(atom1, atom2, atom3, bondingtype1=None, bondingtype2=None, bondingtype3=None, theta=Quantity(value=0.0, unit=degree), k=Quantity(value=0.0, unit=kilojoule/(mole*radian**2)), r=Quantity(value=0.0, unit=nanometer), kUB=Quantity(value=0.0, unit=kilojoule/(nanometer**2*mole)), c=False)[source]

	Bases: intermol.forces.urey_bradley_angle_type.UreyBradleyAngleType

stub documentation






	
class intermol.forces.urey_bradley_angle_type.UreyBradleyAngleType(*args, **kwds)[source]

	Bases: intermol.forces.abstract_angle_type.AbstractAngleType


	
c
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intermol.gromacs package


Submodules



	intermol.gromacs.grofile_parser module

	intermol.gromacs.gromacs_driver module

	intermol.gromacs.gromacs_parser module








Module contents
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intermol.gromacs.grofile_parser module


	
class intermol.gromacs.grofile_parser.GromacsGroParser(gro_file)[source]

	Bases: object

GromacsGroParser reads and writes Gromacs .gro files

A .gro file also contains some topological information, such as elements and
residue names, but not enough to construct a full Topology object.  This
information is recorded and stored in the object’s public fields.


	
read()[source]

	




	
write(system)[source]

	Write the system out  in a Gromacs 4.6 format





	Parameters:	filename (str) – the file to write out to
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intermol.gromacs.gromacs_driver module


	
intermol.gromacs.gromacs_driver.gromacs_energies(top=None, gro=None, mdp=None, gropath=None, grosuff=None, grompp_check=False)[source]

	gropath = path to gromacs binaries
grosuff = suffix of gromacs binaries, usually ‘’ or ‘_d’






	
intermol.gromacs.gromacs_driver.read_file(top_in, gro_in, gropath)[source]

	




	
intermol.gromacs.gromacs_driver.write_file(system, top_out, gro_out)[source]
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intermol.gromacs.gromacs_parser module


	
class intermol.gromacs.gromacs_parser.GromacsParser(top_file, gro_file, system=None, include_dir=None, defines=None)[source]

	Bases: object

A class containing methods required to read in a Gromacs(4.5.4) Topology File


	
class TopMoleculeType[source]

	Bases: object

Inner class to store information about a molecule type.






	
GromacsParser.canonical_angle(params, angle, direction='into')[source]

	



	Parameters:	
	params – 

	angle – 

	direction – 









Returns:






	
GromacsParser.canonical_bond(params, bond, direction='into')[source]

	



	Parameters:	
	params – 

	bond – 

	direction – 









Returns:






	
GromacsParser.canonical_dihedral(params, dihedral, direction='into')[source]

	We can fit everything into two types of dihedrals - dihedral_trig, and
improper harmonic. Dihedral trig is of the form


fc0 + sum_i=1^6 fci (cos(nx-phi)


Proper dihedrals can be stored easily in this form, since they have
only 1 n. Improper dihedrals can as well (flag as improper). RB can be
stored as well, assuming phi = 0 or 180. Fourier can also be stored. A
full dihedral trig can be decomposed into multiple proper dihedrals.

Will need to handle multiple dihedrals little differently in that we
will need to add multiple 9 dihedrals together into a single
dihedral_trig, as long as they have the same phi angle (seems to be
always the case).





	Parameters:	
	params – 

	dihedral – 

	direction – 









Returns:






	
GromacsParser.choose_parameter_kwds_from_forces(entries, n_atoms, force_type, gromacs_force)[source]

	Extract a force’s parameters into a keyword dictionary.





	Parameters:	
	entries (str) – The split() line being parsed.

	n_atoms (int) – The number of atoms in the force.

	force_type – The type of the force.

	gromacs_force – The






	Returns:	kwds –
The force’s parameters, e.g.



	{‘length’: Quantity(value=0.13, unit=nanometers),

	‘k’: ...





}









	Return type:	dict












	
GromacsParser.create_angle(angle)[source]

	




	
GromacsParser.create_atom(temp_atom)[source]

	




	
GromacsParser.create_bond(bond)[source]

	




	
GromacsParser.create_dihedral(dihedral)[source]

	Create a dihedral object based on a [ dihedrals ] entry.






	
GromacsParser.create_exclusion(exclusion)[source]

	




	
GromacsParser.create_kwds_from_entries(entries, force_class, offset=0)[source]

	




	
GromacsParser.create_molecule(top_moltype, mol_name)[source]

	




	
GromacsParser.create_moleculetype(top_moltype, mol_name, mol_count)[source]

	




	
GromacsParser.create_pair(pair)[source]

	Create a pair force object based on a [ pairs ] entry






	
GromacsParser.create_settle(settle)[source]

	




	
GromacsParser.directive_before_moleculetype()[source]

	




	
GromacsParser.find_dihedraltype(bondingtypes, improper)[source]

	Determine the type of dihedral interaction between four atoms.






	
GromacsParser.find_forcetype(bondingtypes, types_of_kind)[source]

	




	
GromacsParser.get_parameter_kwds_from_force(force)[source]

	




	
GromacsParser.get_parameter_list_from_force(force)[source]

	




	
GromacsParser.gromacs_angle_types = {'1': <class 'intermol.forces.harmonic_angle_type.HarmonicAngleType'>, '3': <class 'intermol.forces.cross_bond_bond_angle_type.CrossBondBondAngleType'>, '2': <class 'intermol.forces.cosine_squared_angle_type.CosineSquaredAngleType'>, '5': <class 'intermol.forces.urey_bradley_angle_type.UreyBradleyAngleType'>, '4': <class 'intermol.forces.cross_bond_angle_angle_type.CrossBondAngleAngleType'>, '6': <class 'intermol.forces.quartic_angle_type.QuarticAngleType'>}

	




	
GromacsParser.gromacs_angles = {'1': <class 'intermol.forces.harmonic_angle_type.HarmonicAngle'>, '3': <class 'intermol.forces.cross_bond_bond_angle_type.CrossBondBondAngle'>, '2': <class 'intermol.forces.cosine_squared_angle_type.CosineSquaredAngle'>, '5': <class 'intermol.forces.urey_bradley_angle_type.UreyBradleyAngle'>, '4': <class 'intermol.forces.cross_bond_angle_angle_type.CrossBondAngleAngle'>, '6': <class 'intermol.forces.quartic_angle_type.QuarticAngle'>}

	




	
GromacsParser.gromacs_bond_types = {'1': <class 'intermol.forces.harmonic_bond_type.HarmonicBondType'>, '3': <class 'intermol.forces.morse_bond_type.MorseBondType'>, '2': <class 'intermol.forces.g96_bond_type.G96BondType'>, '5': <class 'intermol.forces.connection_bond_type.ConnectionBondType'>, '4': <class 'intermol.forces.cubic_bond_type.CubicBondType'>, '7': <class 'intermol.forces.fene_bond_type.FeneBondType'>, '6': <class 'intermol.forces.harmonic_potential_bond_type.HarmonicPotentialBondType'>}

	




	
GromacsParser.gromacs_bonds = {'1': <class 'intermol.forces.harmonic_bond_type.HarmonicBond'>, '3': <class 'intermol.forces.morse_bond_type.MorseBond'>, '2': <class 'intermol.forces.g96_bond_type.G96Bond'>, '5': <class 'intermol.forces.connection_bond_type.ConnectionBond'>, '4': <class 'intermol.forces.cubic_bond_type.CubicBond'>, '7': <class 'intermol.forces.fene_bond_type.FeneBond'>, '6': <class 'intermol.forces.harmonic_potential_bond_type.HarmonicPotentialBond'>}

	




	
GromacsParser.gromacs_combination_rules = {'1': 'Multiply-C6C12', '3': 'Multiply-Sigeps', '2': 'Lorentz-Berthelot'}

	




	
GromacsParser.gromacs_dihedral_types = {'Trig': <class 'intermol.forces.trig_dihedral_type.TrigDihedralType'>, '1': <class 'intermol.forces.proper_periodic_dihedral_type.ProperPeriodicDihedralType'>, '3': <class 'intermol.forces.rb_dihedral_type.RbDihedralType'>, '2': <class 'intermol.forces.improper_harmonic_dihedral_type.ImproperHarmonicDihedralType'>, '5': <class 'intermol.forces.fourier_dihedral_type.FourierDihedralType'>, '4': <class 'intermol.forces.proper_periodic_dihedral_type.ProperPeriodicDihedralType'>, '9': <class 'intermol.forces.proper_periodic_dihedral_type.ProperPeriodicDihedralType'>}

	




	
GromacsParser.gromacs_dihedrals = {'Trig': <class 'intermol.forces.trig_dihedral_type.TrigDihedral'>, '1': <class 'intermol.forces.proper_periodic_dihedral_type.ProperPeriodicDihedral'>, '3': <class 'intermol.forces.rb_dihedral_type.RbDihedral'>, '2': <class 'intermol.forces.improper_harmonic_dihedral_type.ImproperHarmonicDihedral'>, '5': <class 'intermol.forces.fourier_dihedral_type.FourierDihedral'>, '4': <class 'intermol.forces.proper_periodic_dihedral_type.ProperPeriodicDihedral'>, '9': <class 'intermol.forces.proper_periodic_dihedral_type.ProperPeriodicDihedral'>}

	




	
GromacsParser.gromacs_pair_types = {'1A': <class 'intermol.forces.lj_c_pair_type.LjCPairType'>, '1C': <class 'intermol.forces.lj_default_pair_type.LjDefaultPairType'>, '1B': <class 'intermol.forces.lj_sigeps_pair_type.LjSigepsPairType'>, '2A': <class 'intermol.forces.ljq_c_pair_type.LjqCPairType'>, '2B': <class 'intermol.forces.ljq_sigeps_pair_type.LjqSigepsPairType'>, '2C': <class 'intermol.forces.ljq_default_pair_type.LjqDefaultPairType'>}

	




	
GromacsParser.gromacs_pairs = {'1A': <class 'intermol.forces.lj_c_pair_type.LjCPair'>, '1C': <class 'intermol.forces.lj_default_pair_type.LjDefaultPair'>, '1B': <class 'intermol.forces.lj_sigeps_pair_type.LjSigepsPair'>, '2A': <class 'intermol.forces.ljq_c_pair_type.LjqCPair'>, '2B': <class 'intermol.forces.ljq_sigeps_pair_type.LjqSigepsPair'>, '2C': <class 'intermol.forces.ljq_default_pair_type.LjqDefaultPair'>}

	




	
GromacsParser.invalid_line(line)[source]

	




	
GromacsParser.lookup_atom_atomtype(index, state=0)[source]

	




	
GromacsParser.lookup_atom_bondingtype(index)[source]

	




	
GromacsParser.lookup_gromacs_angles = {<class 'intermol.forces.cross_bond_angle_angle_type.CrossBondAngleAngle'>: '4', <class 'intermol.forces.cross_bond_bond_angle_type.CrossBondBondAngle'>: '3', <class 'intermol.forces.urey_bradley_angle_type.UreyBradleyAngle'>: '5', <class 'intermol.forces.quartic_angle_type.QuarticAngle'>: '6', <class 'intermol.forces.harmonic_angle_type.HarmonicAngle'>: '1', <class 'intermol.forces.cosine_squared_angle_type.CosineSquaredAngle'>: '2'}

	




	
GromacsParser.lookup_gromacs_bonds = {<class 'intermol.forces.harmonic_bond_type.HarmonicBond'>: '1', <class 'intermol.forces.connection_bond_type.ConnectionBond'>: '5', <class 'intermol.forces.morse_bond_type.MorseBond'>: '3', <class 'intermol.forces.cubic_bond_type.CubicBond'>: '4', <class 'intermol.forces.g96_bond_type.G96Bond'>: '2', <class 'intermol.forces.fene_bond_type.FeneBond'>: '7', <class 'intermol.forces.harmonic_potential_bond_type.HarmonicPotentialBond'>: '6'}

	




	
GromacsParser.lookup_gromacs_combination_rules = {'Multiply-Sigeps': '3', 'Lorentz-Berthelot': '2', 'Multiply-C6C12': '1'}

	




	
GromacsParser.lookup_gromacs_dihedrals = {<class 'intermol.forces.rb_dihedral_type.RbDihedral'>: '3', <class 'intermol.forces.improper_harmonic_dihedral_type.ImproperHarmonicDihedral'>: '2', <class 'intermol.forces.trig_dihedral_type.TrigDihedral'>: 'Trig', <class 'intermol.forces.fourier_dihedral_type.FourierDihedral'>: '5'}

	




	
GromacsParser.lookup_gromacs_pairs = {<class 'intermol.forces.ljq_c_pair_type.LjqCPair'>: '2A', <class 'intermol.forces.lj_default_pair_type.LjDefaultPair'>: '1C', <class 'intermol.forces.ljq_sigeps_pair_type.LjqSigepsPair'>: '2B', <class 'intermol.forces.lj_c_pair_type.LjCPair'>: '1A', <class 'intermol.forces.ljq_default_pair_type.LjqDefaultPair'>: '2C', <class 'intermol.forces.lj_sigeps_pair_type.LjSigepsPair'>: '1B'}

	




	
GromacsParser.paramlist = {'QuarticBreakableBond': ['k', 'B1', 'B2', 'Rc', 'U0'], 'fene_expandable_bond': ['k', 'length', 'epsilon', 'sigma', 'delta'], 'ThreeOutVirtualType': ['a', 'b', 'c'], 'LjDefaultPair': [], 'LjqDefaultPair': [], 'improper_harmonic_dihedral': ['xi', 'k'], 'cubic_bond': ['length', 'C2', 'C3'], 'ljq_c_pair': ['qi', 'qj', 'C6', 'C12'], 'ConnectionBond': [], 'BuckinghamNonbondedType': ['a', 'b', 'C6'], 'ConnectionBondType': [], 'ThreeOutVirtual': ['a', 'b', 'c'], 'FeneExpandableBond': ['k', 'length', 'epsilon', 'sigma', 'delta'], 'LjCPair': ['C6', 'C12'], 'four_fdn_virtual': ['a', 'b', 'c'], 'ThreeFadVirtual': ['theta', 'd'], 'RbDihedralType': ['C0', 'C1', 'C2', 'C3', 'C4', 'C5'], 'FeneBond': ['length', 'kb'], 'TrigDihedral': ['phi', 'fc0', 'fc1', 'fc2', 'fc3', 'fc4', 'fc5', 'fc6'], 'ThreeFadVirtualType': ['theta', 'd'], 'ThreeLinearVirtual': ['a', 'b'], 'LjCPairType': ['C6', 'C12'], 'cross_bond_bond_angle': ['r1', 'r2', 'k'], 'LjSigepsNonbonded': ['sigma', 'epsilon'], 'LjqDefaultPairType': [], 'cosine_squared_angle': ['theta', 'k'], 'ImproperHarmonicDihedralType': ['xi', 'k'], 'nonlinear_bond': ['epsilon', 'r0', 'lamda'], 'LjqSigepsPair': ['qi', 'qj', 'sigma', 'epsilon'], 'G96BondType': ['length', 'k'], 'harmonic_bond': ['length', 'k'], 'trig_dihedral': ['phi', 'fc0', 'fc1', 'fc2', 'fc3', 'fc4', 'fc5', 'fc6'], 'LjqCPair': ['qi', 'qj', 'C6', 'C12'], 'LjSigepsNonbondedType': ['sigma', 'epsilon'], 'CubicBondType': ['length', 'C2', 'C3'], 'QuarticBondType': ['length', 'C2', 'C3', 'C4'], 'urey_bradley_angle': ['theta', 'k', 'r', 'kUB'], 'LjSigepsPairType': ['sigma', 'epsilon'], 'harmonic_angle': ['theta', 'k'], 'two_virtual': ['a'], 'NCogVirtualType': [], 'TwoVirtualType': ['a'], 'lj_c_nonbonded': ['C6', 'C12'], 'FeneBondType': ['length', 'kb'], 'NonlinearBond': ['epsilon', 'r0', 'lamda'], 'TrigDihedralType': ['phi', 'fc0', 'fc1', 'fc2', 'fc3', 'fc4', 'fc5', 'fc6'], 'LjCNonbondedType': ['C6', 'C12'], 'UreyBradleyAngleType': ['theta', 'k', 'r', 'kUB'], 'HarmonicPotentialBond': ['length', 'k'], 'three_fad_virtual': ['theta', 'd'], 'LjCNonbonded': ['C6', 'C12'], 'three_out_virtual': ['a', 'b', 'c'], 'CrossBondBondAngle': ['r1', 'r2', 'k'], 'HarmonicAngle': ['theta', 'k'], 'HarmonicPotentialBondType': ['length', 'k'], 'CubicBond': ['length', 'C2', 'C3'], 'cross_bond_angle_angle': ['r1', 'r2', 'r3', 'k'], 'lj_c_pair': ['C6', 'C12'], 'harmonic_potential_bond': ['length', 'k'], 'three_fd_virtual': ['a', 'd'], 'QuarticBreakableBondType': ['k', 'B1', 'B2', 'Rc', 'U0'], 'QuarticAngle': ['theta', 'C0', 'C1', 'C2', 'C3', 'C4'], 'ThreeLinearVirtualType': ['a', 'b'], 'NonlinearBondType': ['epsilon', 'r0', 'lamda'], 'CosineSquaredAngle': ['theta', 'k'], 'LjDefaultPairType': [], 'ThreeFdVirtual': ['a', 'd'], 'buckingham_nonbonded': ['a', 'b', 'C6'], 'FourierDihedral': ['c1', 'c2', 'c3', 'c4', 'c5'], 'HarmonicBondType': ['length', 'k'], 'HarmonicBond': ['length', 'k'], 'proper_periodic_dihedral': ['phi', 'k', 'multiplicity'], 'FourFdnVirtual': ['a', 'b', 'c'], 'NCogVirtual': [], 'TwoVirtual': ['a'], 'BuckinghamNonbonded': ['a', 'b', 'C6'], 'UreyBradleyAngle': ['theta', 'k', 'r', 'kUB'], 'n_cog_virtual': [], 'QuarticAngleType': ['theta', 'C0', 'C1', 'C2', 'C3', 'C4'], 'NCowVirtualType': [], 'quartic_angle': ['theta', 'C0', 'C1', 'C2', 'C3', 'C4'], 'RbDihedral': ['C0', 'C1', 'C2', 'C3', 'C4', 'C5'], 'fene_bond': ['length', 'kb'], 'ImproperHarmonicDihedral': ['xi', 'k'], 'MorseBond': ['length', 'D', 'beta'], 'LjqCPairType': ['qi', 'qj', 'C6', 'C12'], 'FourFdnVirtualType': ['a', 'b', 'c'], 'lj_default_pair': [], 'ThreeFdVirtualType': ['a', 'd'], 'CrossBondAngleAngleType': ['r1', 'r2', 'r3', 'k'], 'quartic_breakable_bond': ['k', 'B1', 'B2', 'Rc', 'U0'], 'QuarticBond': ['length', 'C2', 'C3', 'C4'], 'ProperPeriodicDihedral': ['phi', 'k', 'multiplicity'], 'quartic_bond': ['length', 'C2', 'C3', 'C4'], 'ljq_default_pair': [], 'ProperPeriodicDihedralType': ['phi', 'k', 'multiplicity'], 'n_cow_virtual': [], 'connection_bond': [], 'cosine_angle': ['k'], 'ljq_sigeps_pair': ['qi', 'qj', 'sigma', 'epsilon'], 'CrossBondAngleAngle': ['r1', 'r2', 'r3', 'k'], 'morse_bond': ['length', 'D', 'beta'], 'NCowVirtual': [], 'lj_sigeps_nonbonded': ['sigma', 'epsilon'], 'FeneExpandableBondType': ['k', 'length', 'epsilon', 'sigma', 'delta'], 'FourierDihedralType': ['c1', 'c2', 'c3', 'c4', 'c5'], 'HarmonicAngleType': ['theta', 'k'], 'LjqSigepsPairType': ['qi', 'qj', 'sigma', 'epsilon'], 'CosineAngle': ['k'], 'lj_sigeps_pair': ['sigma', 'epsilon'], 'rb_dihedral': ['C0', 'C1', 'C2', 'C3', 'C4', 'C5'], 'G96Bond': ['length', 'k'], 'CrossBondBondAngleType': ['r1', 'r2', 'k'], 'three_linear_virtual': ['a', 'b'], 'g96_bond': ['length', 'k'], 'CosineAngleType': ['k'], 'MorseBondType': ['length', 'D', 'beta'], 'LjSigepsPair': ['sigma', 'epsilon'], 'CosineSquaredAngleType': ['theta', 'k'], 'fourier_dihedral': ['c1', 'c2', 'c3', 'c4', 'c5']}

	




	
GromacsParser.process_angle(line)[source]

	Process a line in the [ angles ] category.






	
GromacsParser.process_angletype(line)[source]

	Process a line in the [ angletypes ] category.






	
GromacsParser.process_atom(line)[source]

	Process a line in the [ atoms ] category.






	
GromacsParser.process_atomtype(line)[source]

	Process a line in the [ atomtypes ] category.






	
GromacsParser.process_bond(line)[source]

	Process a line in the [ bonds ] category.






	
GromacsParser.process_bondtype(line)[source]

	Process a line in the [ bondtypes ] category.






	
GromacsParser.process_cmap(line)[source]

	Process a line in the [ cmaps ] category.






	
GromacsParser.process_cmaptype(line)[source]

	Process a line in the [ cmaptypes ] category.






	
GromacsParser.process_defaults(line)[source]

	Process the [ defaults ] line.






	
GromacsParser.process_dihedral(line)[source]

	Process a line in the [ dihedrals ] category.






	
GromacsParser.process_dihedraltype(line)[source]

	Process a line in the [ dihedraltypes ] category.






	
GromacsParser.process_exclusion(line)[source]

	Process a line in the [ exclusions ] category.






	
GromacsParser.process_file(top_file)[source]

	




	
GromacsParser.process_forcetype(bondingtypes, forcename, line, n_atoms, gromacs_force_types, canonical_force)[source]

	




	
GromacsParser.process_implicittype(line)[source]

	Process a line in the [ implicit_genborn_params ] category.






	
GromacsParser.process_line(top_file, line)[source]

	Process one line from a file.






	
GromacsParser.process_molecule(line)[source]

	Process a line in the [ molecules ] category.






	
GromacsParser.process_moleculetype(line)[source]

	Process a line in the [ moleculetypes ] category.






	
GromacsParser.process_nonbond_params(line)[source]

	Process a line in the [ nonbond_param ] category.






	
GromacsParser.process_pair(line)[source]

	Process a line in the [ pairs ] category.






	
GromacsParser.process_pairtype(line)[source]

	Process a line in the [ pairtypes ] category.






	
GromacsParser.process_settle(line)[source]

	Process a line in the [ settles ] category.






	
GromacsParser.read()[source]

	



	Returns:	system










	
GromacsParser.too_few_fields(line)[source]

	




	
static GromacsParser.type_parameters_are_unique(a, b)[source]

	Check if two force types are unique.

Currently only tests TrigDihedralType and ImproperHarmonicDihedralType
because these are the only two forcetypes that we currently allow to
to have multiple values for the same set of 4 atom bondingtypes.






	
GromacsParser.unitvars = {'QuarticBreakableBond': [Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): -4.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0})], 'lj_sigeps_pair_type': [Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0})], 'ThreeOutVirtualType': [Unit({}), Unit({}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): -1.0})], 'LjDefaultPair': [], 'fourier_dihedral_type': [Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0})], 'ConnectionBond': [], 'BuckinghamNonbondedType': [Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): -1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 6.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0})], 'three_fad_virtual_type': [Unit({BaseUnit(base_dim=BaseDimension("angle"), name="degree", symbol="deg"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0})], 'ConnectionBondType': [], 'ThreeOutVirtual': [Unit({}), Unit({}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): -1.0})], 'FeneExpandableBond': [Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): -2.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0})], 'LjCPair': [Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 6.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 12.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0})], 'NonlinearBond': [Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0})], 'urey_bradley_angle_type': [Unit({BaseUnit(base_dim=BaseDimension("angle"), name="degree", symbol="deg"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("angle"), name="radian", symbol="rad"): -2.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): -2.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0})], 'improper_harmonic_dihedral_type': [Unit({BaseUnit(base_dim=BaseDimension("angle"), name="degree", symbol="deg"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("angle"), name="radian", symbol="rad"): -2.0})], 'ThreeFadVirtual': [Unit({BaseUnit(base_dim=BaseDimension("angle"), name="degree", symbol="deg"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0})], 'quartic_bond_type': [Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): -2.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): -3.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): -4.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0})], 'harmonic_potential_bond_type': [Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): -2.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0})], 'trig_dihedral_type': [Unit({BaseUnit(base_dim=BaseDimension("angle"), name="degree", symbol="deg"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0})], 'RbDihedralType': [Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0})], 'FeneBond': [Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): -2.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0})], 'TrigDihedral': [Unit({BaseUnit(base_dim=BaseDimension("angle"), name="degree", symbol="deg"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0})], 'harmonic_angle_type': [Unit({BaseUnit(base_dim=BaseDimension("angle"), name="degree", symbol="deg"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("angle"), name="radian", symbol="rad"): -2.0})], 'ThreeFadVirtualType': [Unit({BaseUnit(base_dim=BaseDimension("angle"), name="degree", symbol="deg"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0})], 'three_fd_virtual_type': [Unit({}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0})], 'ThreeLinearVirtual': [Unit({}), Unit({})], 'LjCPairType': [Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 6.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 12.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0})], 'LjSigepsNonbonded': [Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0})], 'LjqDefaultPairType': [], 'ImproperHarmonicDihedralType': [Unit({BaseUnit(base_dim=BaseDimension("angle"), name="degree", symbol="deg"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("angle"), name="radian", symbol="rad"): -2.0})], 'three_linear_virtual_type': [Unit({}), Unit({})], 'LjqSigepsPair': [Unit({BaseUnit(base_dim=BaseDimension("charge"), name="elementary charge", symbol="e"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("charge"), name="elementary charge", symbol="e"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0})], 'G96BondType': [Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): -4.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0})], 'lj_sigeps_nonbonded_type': [Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0})], 'HarmonicBondType': [Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): -2.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0})], 'LjqCPair': [Unit({BaseUnit(base_dim=BaseDimension("charge"), name="elementary charge", symbol="e"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("charge"), name="elementary charge", symbol="e"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 6.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 12.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0})], 'LjSigepsNonbondedType': [Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0})], 'CubicBondType': [Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): -2.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): -3.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0})], 'QuarticBondType': [Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): -2.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): -3.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): -4.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0})], 'LjSigepsPairType': [Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0})], 'FourierDihedral': [Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0})], 'NCogVirtualType': [], 'lj_default_pair_type': [], 'TwoVirtualType': [Unit({})], 'FeneBondType': [Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): -2.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0})], 'lj_c_nonbonded_type': [Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 6.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 12.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0})], 'TrigDihedralType': [Unit({BaseUnit(base_dim=BaseDimension("angle"), name="degree", symbol="deg"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0})], 'LjCNonbondedType': [Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 6.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 12.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0})], 'UreyBradleyAngleType': [Unit({BaseUnit(base_dim=BaseDimension("angle"), name="degree", symbol="deg"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("angle"), name="radian", symbol="rad"): -2.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): -2.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0})], 'HarmonicPotentialBond': [Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): -2.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0})], 'LjCNonbonded': [Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 6.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 12.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0})], 'fene_bond_type': [Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): -2.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0})], 'CrossBondBondAngle': [Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): -2.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0})], 'HarmonicAngle': [Unit({BaseUnit(base_dim=BaseDimension("angle"), name="degree", symbol="deg"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("angle"), name="radian", symbol="rad"): -2.0})], 'ljq_c_pair_type': [Unit({BaseUnit(base_dim=BaseDimension("charge"), name="elementary charge", symbol="e"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("charge"), name="elementary charge", symbol="e"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 6.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 12.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0})], 'HarmonicPotentialBondType': [Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): -2.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0})], 'CubicBond': [Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): -2.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): -3.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0})], 'fene_expandable_bond_type': [Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): -2.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0})], 'cross_bond_angle_angle_type': [Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): -2.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0})], 'QuarticBreakableBondType': [Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): -4.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0})], 'QuarticAngle': [Unit({BaseUnit(base_dim=BaseDimension("angle"), name="degree", symbol="deg"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("angle"), name="radian", symbol="rad"): -1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("angle"), name="radian", symbol="rad"): -2.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("angle"), name="radian", symbol="rad"): -3.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("angle"), name="radian", symbol="rad"): -4.0})], 'ThreeLinearVirtualType': [Unit({}), Unit({})], 'NonlinearBondType': [Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0})], 'CosineSquaredAngle': [Unit({BaseUnit(base_dim=BaseDimension("angle"), name="degree", symbol="deg"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0})], 'LjDefaultPairType': [], 'ThreeFdVirtual': [Unit({}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0})], 'two_virtual_type': [Unit({})], 'cosine_angle_type': [Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0})], 'HarmonicBond': [Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): -2.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0})], 'connection_bond_type': [], 'cross_bond_bond_angle_type': [Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): -2.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0})], 'FourFdnVirtual': [Unit({}), Unit({}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0})], 'NCogVirtual': [], 'g96_bond_type': [Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): -4.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0})], 'quartic_angle_type': [Unit({BaseUnit(base_dim=BaseDimension("angle"), name="degree", symbol="deg"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("angle"), name="radian", symbol="rad"): -1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("angle"), name="radian", symbol="rad"): -2.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("angle"), name="radian", symbol="rad"): -3.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("angle"), name="radian", symbol="rad"): -4.0})], 'quartic_breakable_bond_type': [Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): -4.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0})], 'TwoVirtual': [Unit({})], 'BuckinghamNonbonded': [Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): -1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 6.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0})], 'UreyBradleyAngle': [Unit({BaseUnit(base_dim=BaseDimension("angle"), name="degree", symbol="deg"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("angle"), name="radian", symbol="rad"): -2.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): -2.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0})], 'three_out_virtual_type': [Unit({}), Unit({}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): -1.0})], 'ljq_sigeps_pair_type': [Unit({BaseUnit(base_dim=BaseDimension("charge"), name="elementary charge", symbol="e"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("charge"), name="elementary charge", symbol="e"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0})], 'lj_c_pair_type': [Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 6.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 12.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0})], 'ljq_default_pair_type': [], 'QuarticAngleType': [Unit({BaseUnit(base_dim=BaseDimension("angle"), name="degree", symbol="deg"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("angle"), name="radian", symbol="rad"): -1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("angle"), name="radian", symbol="rad"): -2.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("angle"), name="radian", symbol="rad"): -3.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("angle"), name="radian", symbol="rad"): -4.0})], 'NCowVirtualType': [], 'LjqDefaultPair': [], 'buckingham_nonbonded_type': [Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): -1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 6.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0})], 'morse_bond_type': [Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): -1.0})], 'ImproperHarmonicDihedral': [Unit({BaseUnit(base_dim=BaseDimension("angle"), name="degree", symbol="deg"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("angle"), name="radian", symbol="rad"): -2.0})], 'MorseBond': [Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): -1.0})], 'LjqCPairType': [Unit({BaseUnit(base_dim=BaseDimension("charge"), name="elementary charge", symbol="e"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("charge"), name="elementary charge", symbol="e"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 6.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 12.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0})], 'cosine_squared_angle_type': [Unit({BaseUnit(base_dim=BaseDimension("angle"), name="degree", symbol="deg"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0})], 'FourFdnVirtualType': [Unit({}), Unit({}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0})], 'ThreeFdVirtualType': [Unit({}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0})], 'CrossBondAngleAngleType': [Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): -2.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0})], 'cubic_bond_type': [Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): -2.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): -3.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0})], 'QuarticBond': [Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): -2.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): -3.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): -4.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0})], 'ProperPeriodicDihedral': [Unit({BaseUnit(base_dim=BaseDimension("angle"), name="degree", symbol="deg"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({})], 'ProperPeriodicDihedralType': [Unit({BaseUnit(base_dim=BaseDimension("angle"), name="degree", symbol="deg"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({})], 'four_fdn_virtual_type': [Unit({}), Unit({}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0})], 'HarmonicAngleType': [Unit({BaseUnit(base_dim=BaseDimension("angle"), name="degree", symbol="deg"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("angle"), name="radian", symbol="rad"): -2.0})], 'n_cog_virtual_type': [], 'nonlinear_bond_type': [Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0})], 'harmonic_bond_type': [Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): -2.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0})], 'proper_periodic_dihedral_type': [Unit({BaseUnit(base_dim=BaseDimension("angle"), name="degree", symbol="deg"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({})], 'CrossBondAngleAngle': [Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): -2.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0})], 'n_cow_virtual_type': [], 'RbDihedral': [Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0})], 'NCowVirtual': [], 'FeneExpandableBondType': [Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): -2.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0})], 'FourierDihedralType': [Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0})], 'LjqSigepsPairType': [Unit({BaseUnit(base_dim=BaseDimension("charge"), name="elementary charge", symbol="e"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("charge"), name="elementary charge", symbol="e"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0})], 'CosineAngle': [Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0})], 'G96Bond': [Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): -4.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0})], 'CrossBondBondAngleType': [Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): -2.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0})], 'CosineAngleType': [Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0})], 'MorseBondType': [Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): -1.0})], 'rb_dihedral_type': [Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0})], 'LjSigepsPair': [Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0})], 'CosineSquaredAngleType': [Unit({BaseUnit(base_dim=BaseDimension("angle"), name="degree", symbol="deg"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0})]}

	




	
GromacsParser.write()[source]

	Write this topology in GROMACS file format.





	Parameters:	filename – the name of the file to write out to










	
GromacsParser.write_angles(top)[source]

	




	
GromacsParser.write_atoms(top)[source]

	




	
GromacsParser.write_atomtypes(top)[source]

	




	
GromacsParser.write_bonds(top)[source]

	




	
GromacsParser.write_defaults(top)[source]

	




	
GromacsParser.write_dihedrals(top)[source]

	




	
GromacsParser.write_exclusions(top)[source]

	




	
GromacsParser.write_molecules(top)[source]

	




	
GromacsParser.write_moleculetypes(top)[source]

	




	
GromacsParser.write_nonbonded_types(top)[source]

	




	
GromacsParser.write_pairs(top)[source]

	




	
GromacsParser.write_settles(top)[source]

	




	
GromacsParser.write_system(top)[source]

	








	
intermol.gromacs.gromacs_parser.default_gromacs_include_dir()[source]

	Find the location where gromacs #include files are referenced from, by
searching for (1) gromacs environment variables, (2) just using the default
gromacs install location, /usr/local/gromacs/share/gromacs/top.






	
intermol.gromacs.gromacs_parser.load_gromacs(top_file, gro_file, include_dir=None, defines=None)[source]

	Load a set of GROMACS input files into a System.





	Parameters:	
	top_file – 

	gro_file – 

	include_dir – 

	defines – 






	Returns:	




	Return type:	system












	
intermol.gromacs.gromacs_parser.write_gromacs(top_file, gro_file, system)[source]

	Load a set of GROMACS input files into a System.





	Parameters:	
	top_file – 

	gro_file – 

	include_dir – 

	defines – 






	Returns:	




	Return type:	system
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intermol.lammps package


Submodules



	intermol.lammps.lammps_driver module

	intermol.lammps.lammps_parser module








Module contents
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intermol.lammps.lammps_driver module


	
intermol.lammps.lammps_driver.lammps_energies(input_file, lmppath='lmp_openmpi')[source]

	Evaluate energies of LAMMPS files





	Parameters:	
	= path to input file (expects data file in same folder) (input_file) – 

	= path to LAMMPS binaries (lmppath) – 














	
intermol.lammps.lammps_driver.read_file(in_file)[source]

	




	
intermol.lammps.lammps_driver.write_file(in_file, system, unit_set='real')[source]
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intermol.lammps.lammps_parser module


	
class intermol.lammps.lammps_parser.LammpsParser(in_file, system=None, unit_set='real')[source]

	Bases: object

A class containing methods to read and write LAMMPS files.


	
SCALE_FROM = 0.5

	




	
SCALE_INTO = 2.0

	




	
canonical_angle(kwds, angle, direction)[source]

	Convert from the canonical form of this interaction.






	
canonical_bond(kwds, bond, direction='into')[source]

	Convert to/from the canonical form of this interaction.






	
canonical_dihedral(params, dihedral, direction='into')[source]

	Convert from the canonical form of this interaction.






	
create_kwds_from_entries(entries, force_class, offset=0)[source]

	




	
get_force_atoms(force, forceclass)[source]

	Return the atoms involved in a force.






	
get_force_bondingtypes(force, forceclass)[source]

	Return the atoms involved in a force.






	
get_parameter_kwds_from_force(force)[source]

	




	
get_parameter_list_from_force(force)[source]

	




	
lammps_angle_types = {'charmm': <class 'intermol.forces.urey_bradley_angle_type.UreyBradleyAngleType'>, 'cosine': <class 'intermol.forces.cosine_angle_type.CosineAngleType'>, 'harmonic': <class 'intermol.forces.harmonic_angle_type.HarmonicAngleType'>}

	




	
lammps_angles = {'charmm': <class 'intermol.forces.urey_bradley_angle_type.UreyBradleyAngle'>, 'cosine': <class 'intermol.forces.cosine_angle_type.CosineAngle'>, 'harmonic': <class 'intermol.forces.harmonic_angle_type.HarmonicAngle'>}

	




	
lammps_bond_types = {'nonlinear': <class 'intermol.forces.nonlinear_bond_type.NonlinearBondType'>, 'quartic': <class 'intermol.forces.quartic_breakable_bond_type.QuarticBreakableBondType'>, 'morse': <class 'intermol.forces.morse_bond_type.MorseBondType'>, 'harmonic': <class 'intermol.forces.harmonic_bond_type.HarmonicBondType'>, 'fene/expand': <class 'intermol.forces.fene_expandable_bond_type.FeneExpandableBondType'>, 'class2': <class 'intermol.forces.quartic_bond_type.QuarticBondType'>}

	




	
lammps_bonds = {'nonlinear': <class 'intermol.forces.nonlinear_bond_type.NonlinearBond'>, 'quartic': <class 'intermol.forces.quartic_breakable_bond_type.QuarticBreakableBond'>, 'morse': <class 'intermol.forces.morse_bond_type.MorseBond'>, 'harmonic': <class 'intermol.forces.harmonic_bond_type.HarmonicBond'>, 'fene/expand': <class 'intermol.forces.fene_expandable_bond_type.FeneExpandableBond'>, 'class2': <class 'intermol.forces.quartic_bond_type.QuarticBond'>}

	




	
lammps_dihedral_types = {'charmm': <class 'intermol.forces.proper_periodic_dihedral_type.ProperPeriodicDihedralType'>, 'multi/harmonic': <class 'intermol.forces.rb_dihedral_type.RbDihedralType'>, 'opls': <class 'intermol.forces.fourier_dihedral_type.FourierDihedralType'>}

	




	
lammps_dihedrals = {'charmm': <class 'intermol.forces.proper_periodic_dihedral_type.ProperPeriodicDihedral'>, 'multi/harmonic': <class 'intermol.forces.rb_dihedral_type.RbDihedral'>, 'opls': <class 'intermol.forces.fourier_dihedral_type.FourierDihedral'>}

	




	
lammps_improper_types = {'cvff': <class 'intermol.forces.trig_dihedral_type.TrigDihedralType'>, 'harmonic': <class 'intermol.forces.improper_harmonic_dihedral_type.ImproperHarmonicDihedralType'>}

	




	
lammps_impropers = {'cvff': <class 'intermol.forces.trig_dihedral_type.TrigDihedral'>, 'harmonic': <class 'intermol.forces.improper_harmonic_dihedral_type.ImproperHarmonicDihedral'>}

	




	
lookup_lammps_angles = {<class 'intermol.forces.cosine_angle_type.CosineAngle'>: 'cosine', <class 'intermol.forces.urey_bradley_angle_type.UreyBradleyAngle'>: 'charmm', <class 'intermol.forces.harmonic_angle_type.HarmonicAngle'>: 'harmonic'}

	




	
lookup_lammps_bonds = {<class 'intermol.forces.morse_bond_type.MorseBond'>: 'morse', <class 'intermol.forces.harmonic_bond_type.HarmonicBond'>: 'harmonic', <class 'intermol.forces.harmonic_potential_bond_type.HarmonicPotentialBond'>: 'harmonic', <class 'intermol.forces.nonlinear_bond_type.NonlinearBond'>: 'nonlinear', <class 'intermol.forces.quartic_breakable_bond_type.QuarticBreakableBond'>: 'quartic', <class 'intermol.forces.quartic_bond_type.QuarticBond'>: 'class2', <class 'intermol.forces.fene_expandable_bond_type.FeneExpandableBond'>: 'fene/expand'}

	




	
lookup_lammps_dihedrals = {<class 'intermol.forces.rb_dihedral_type.RbDihedral'>: 'multi/harmonic', <class 'intermol.forces.trig_dihedral_type.TrigDihedral'>: 'Trig', <class 'intermol.forces.fourier_dihedral_type.FourierDihedral'>: 'opls', <class 'intermol.forces.proper_periodic_dihedral_type.ProperPeriodicDihedral'>: 'charmm'}

	




	
lookup_lammps_impropers = {<class 'intermol.forces.improper_harmonic_dihedral_type.ImproperHarmonicDihedral'>: 'harmonic', <class 'intermol.forces.trig_dihedral_type.TrigDihedral'>: 'cvff'}

	




	
parse_angle_coeffs(data_lines)[source]

	




	
parse_angle_style(line)[source]

	




	
parse_angles(data_lines)[source]

	




	
parse_atom_style(line)[source]

	
Note

Assuming ‘full’ as default for everything else.








	
parse_atoms(data_lines)[source]

	Read atoms from data file.






	
parse_bond_coeffs(data_lines)[source]

	




	
parse_bond_style(line)[source]

	




	
parse_bonded_style(line)[source]

	




	
parse_bonds(data_lines)[source]

	




	
parse_boundary(line)[source]

	




	
parse_box(line, dim)[source]

	Read box information from data file.





	Parameters:	
	line (str) – Current line in input file.

	dim (int) – Dimension specified in line.














	
parse_dihedral_coeffs(data_lines)[source]

	




	
parse_dihedral_style(line)[source]

	




	
parse_dihedrals(data_lines)[source]

	




	
parse_dimension(line)[source]

	




	
parse_force(data_lines, force_classes, forceSet, n=0)[source]

	Read bonds, angles, dihedrals, impropers from data file.






	
parse_force_coeffs(data_lines, force_name, force_classes, force_style, lammps_forces, canonical_force)[source]

	Read force coefficients from data file.






	
parse_improper_coeffs(data_lines)[source]

	




	
parse_improper_style(line)[source]

	




	
parse_impropers(data_lines)[source]

	




	
parse_kspace_style(line)[source]

	
Note

Currently ignored.








	
parse_masses(data_lines)[source]

	Read masses from data file.






	
parse_pair_coeffs(data_lines)[source]

	Read pair coefficients from data file.






	
parse_pair_modify(line)[source]

	




	
parse_pair_style(line)[source]

	




	
parse_read_data(line)[source]

	




	
parse_special_bonds(line)[source]

	




	
parse_units(line)[source]

	




	
parse_velocities(data_lines)[source]

	




	
read()[source]

	Reads a LAMMPS input file and a data file specified within.





	Parameters:	input_file (str) – Name of LAMMPS input file to read in.










	
read_data(data_file)[source]

	Reads a LAMMPS data file.





	Parameters:	data_file (str) – name of LAMMPS data file to read in.










	
read_input()[source]

	Reads a LAMMPS input file.





	Parameters:	input_file (str) – Name of LAMMPS input file to read in.










	
set_units(unit_set)[source]

	Set what unit set to use.






	
write(unit_set='real')[source]

	Writes a LAMMPS data and corresponding input file.





	Parameters:	
	data_file (str) – Name of LAMMPS data file to write to.

	unit_set (str) – LAMMPS unit set for output file.














	
write_angles(mol_type, offset)[source]

	




	
write_bonds(mol_type, offset)[source]

	




	
write_dihedrals(mol_type, offset)[source]

	Separate dihedrals from impropers.






	
write_forces(forces, offset, force_name, lookup_lammps_force, lammps_force_types, canonical_force)[source]

	The general force writing function.

Currently supports bonds, angles, dihedrals, impropers.






	
write_impropers(mol_type, offset)[source]

	Separate dihedrals from impropers.






	
write_virtuals(mol_type, offset)[source]

	








	
intermol.lammps.lammps_parser.load_lammps(in_file)[source]

	Load a LAMMPS input file into a System.





	Parameters:	
	in_file – 

	include_dir – 

	defines – 






	Returns:	




	Return type:	system












	
intermol.lammps.lammps_parser.write_lammps(in_file, system, unit_set='real')[source]

	Load a LAMMPS input file into a System.





	Parameters:	
	in_file – 

	include_dir – 

	defines – 






	Returns:	




	Return type:	system
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intermol.atom module


	
class intermol.atom.Atom(index, name=None, residue_index=-1, residue_name=None)[source]

	Bases: object


	
atomic_number

	




	
atomtype[source]

	




	
bondingtype

	




	
cgnr

	




	
charge[source]

	




	
epsilon[source]

	




	
force[source]

	Return the force on the atom






	
index

	




	
mass[source]

	




	
name

	




	
position[source]

	Return the cartesian coordinates of the atom






	
ptype

	




	
residue_index

	




	
residue_name

	




	
sigma[source]

	




	
velocity[source]

	Return the velocity of the atom
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intermol.convert module


	
intermol.convert.find_match(key, dictionary, unit)[source]

	Helper function for summarize_energy_results.






	
intermol.convert.get_diff(e_in, e_out)[source]

	Returns difference in potential energy.





	Parameters:	
	- dictionary of energy groups from input file (e_in) – 

	- dictionary of energy groups from output file (e_out) – 






	Returns:	potential energy difference in units of the input












	
intermol.convert.main(args=None)[source]

	




	
intermol.convert.parse_args(args)[source]

	




	
intermol.convert.summarize_energy_results(energy_input, energy_outputs, input_type, output_types)[source]

	Creates a table comparing input and output energy groups.



	Args:

	energy_input (dict): energy groups from input file
energy_output(list): containing dictionary of energy groups or -1 for


each output file


input_type (str): input engine
output_types (list): containing output formats



	Returns:

	out (list of strings): which forms a summary table using “






”.join(out)
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intermol.decorators module


	
exception intermol.decorators.UnitsException(value)[source]

	Bases: exceptions.Exception

Exception denoting that an argument has the incorrect units.






	
exception intermol.decorators.ValueException(value)[source]

	Bases: exceptions.Exception

Exception denoting that an argument has the incorrect value.






	
intermol.decorators.accepts(*types)[source]

	Decorator for class methods that should accept only specified types.

EXAMPLE

@accepts(float, int)
def function(a, b):


return b*a







	
intermol.decorators.accepts_compatible_units(*units, **unitdict)[source]

	Decorator for class methods that should accept only arguments compatible with specified units.

Each argument of the function will be matched with an argument of @acceptunits.
Those arguments of the function that correspond @acceptunits which are not None
will be checked to ensure they are compatible with the specified units.

EXAMPLE

@acceptsunits(units.meter, None, units.kilocalories_per_mole)
def function(a, b, c): pass
function(1.0 * units.angstrom, 3, 1.0 * units.kilojoules_per_mole)






	
intermol.decorators.returns(rtype)[source]

	Decorator for functions that should only return specific types.
EXAMPLE

@returns(int)
def function(): return 7
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intermol.molecule module


	
class intermol.molecule.Molecule(name=None)[source]

	Bases: object

An abstract molecule object.


	
add_atom(atom)[source]

	Add an atom





	Parameters:	atom (Atom) – the atom to add into the molecule










	
atoms[source]

	Return an orderedset of atoms.
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intermol.moleculetype module


	
class intermol.moleculetype.MoleculeType(name=None)[source]

	Bases: object

An abstract container for molecules of one type.


	
add_molecule(molecule)[source]

	Add a molecule into the moleculetype container





	Parameters:	molecule (Molecule) – the molecule to append
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intermol.orderedset module


	
class intermol.orderedset.OrderedSet(iterable=())[source]

	Bases: _abcoll.Set


	
add(key)[source]

	




	
difference_update(*args, **kwargs)[source]

	




	
discard(key)[source]

	




	
intersection_update(*args, **kwargs)[source]
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intermol.system module


	
class intermol.system.System(name=None)[source]

	Bases: object


	
add_atomtype(atomtype)[source]

	




	
add_molecule(molecule)[source]

	Append a molecule into the System.
:param molecule: The molecule object to be appended













	
add_molecule_type(molecule_type)[source]

	Append a molecule_type into the System.
:param molecule_type: The MoleculeType object to be appended













	
atoms[source]

	




	
atomtypes[source]

	




	
box_vector[source]

	Return the box vector.






	
molecule_types[source]

	




	
n_atoms[source]

	




	
nonbonded_types[source]
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intermol.gromacs package


Submodules



	intermol.gromacs.grofile_parser module

	intermol.gromacs.gromacs_driver module

	intermol.gromacs.gromacs_parser module








Module contents







          

      

      

    


    
         Copyright 2015, Christoph Klein, Christopher Lee, Ellen Zhong, and Michael Shirts.
      Created using Sphinx 1.2.2.
    

  

    
      Navigation

      
        	
          index

        	
          modules |

        	
          next |

        	
          previous |

        	InterMol 0.2a1 documentation 

          	intermol.gromacs package 
 
      

    


    
      
          
            
  
intermol.gromacs.grofile_parser module


	
class intermol.gromacs.grofile_parser.GromacsGroParser(gro_file)[source]

	Bases: object

GromacsGroParser reads and writes Gromacs .gro files

A .gro file also contains some topological information, such as elements and
residue names, but not enough to construct a full Topology object.  This
information is recorded and stored in the object’s public fields.


	
read()[source]

	




	
write(system)[source]

	Write the system out  in a Gromacs 4.6 format





	Parameters:	filename (str) – the file to write out to
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intermol.gromacs.gromacs_driver module


	
intermol.gromacs.gromacs_driver.gromacs_energies(top=None, gro=None, mdp=None, gropath=None, grosuff=None, grompp_check=False)[source]

	gropath = path to gromacs binaries
grosuff = suffix of gromacs binaries, usually ‘’ or ‘_d’






	
intermol.gromacs.gromacs_driver.read_file(top_in, gro_in, gropath)[source]

	




	
intermol.gromacs.gromacs_driver.write_file(system, top_out, gro_out)[source]
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intermol.gromacs.gromacs_parser module


	
class intermol.gromacs.gromacs_parser.GromacsParser(top_file, gro_file, system=None, include_dir=None, defines=None)[source]

	Bases: object

A class containing methods required to read in a Gromacs(4.5.4) Topology File


	
class TopMoleculeType[source]

	Bases: object

Inner class to store information about a molecule type.






	
GromacsParser.canonical_angle(params, angle, direction='into')[source]

	



	Parameters:	
	params – 

	angle – 

	direction – 









Returns:






	
GromacsParser.canonical_bond(params, bond, direction='into')[source]

	



	Parameters:	
	params – 

	bond – 

	direction – 









Returns:






	
GromacsParser.canonical_dihedral(params, dihedral, direction='into')[source]

	We can fit everything into two types of dihedrals - dihedral_trig, and
improper harmonic. Dihedral trig is of the form


fc0 + sum_i=1^6 fci (cos(nx-phi)


Proper dihedrals can be stored easily in this form, since they have
only 1 n. Improper dihedrals can as well (flag as improper). RB can be
stored as well, assuming phi = 0 or 180. Fourier can also be stored. A
full dihedral trig can be decomposed into multiple proper dihedrals.

Will need to handle multiple dihedrals little differently in that we
will need to add multiple 9 dihedrals together into a single
dihedral_trig, as long as they have the same phi angle (seems to be
always the case).





	Parameters:	
	params – 

	dihedral – 

	direction – 









Returns:






	
GromacsParser.choose_parameter_kwds_from_forces(entries, n_atoms, force_type, gromacs_force)[source]

	Extract a force’s parameters into a keyword dictionary.





	Parameters:	
	entries (str) – The split() line being parsed.

	n_atoms (int) – The number of atoms in the force.

	force_type – The type of the force.

	gromacs_force – The






	Returns:	kwds –
The force’s parameters, e.g.



	{‘length’: Quantity(value=0.13, unit=nanometers),

	‘k’: ...





}









	Return type:	dict












	
GromacsParser.create_angle(angle)[source]

	




	
GromacsParser.create_atom(temp_atom)[source]

	




	
GromacsParser.create_bond(bond)[source]

	




	
GromacsParser.create_dihedral(dihedral)[source]

	Create a dihedral object based on a [ dihedrals ] entry.






	
GromacsParser.create_exclusion(exclusion)[source]

	




	
GromacsParser.create_kwds_from_entries(entries, force_class, offset=0)[source]

	




	
GromacsParser.create_molecule(top_moltype, mol_name)[source]

	




	
GromacsParser.create_moleculetype(top_moltype, mol_name, mol_count)[source]

	




	
GromacsParser.create_pair(pair)[source]

	Create a pair force object based on a [ pairs ] entry






	
GromacsParser.create_settle(settle)[source]

	




	
GromacsParser.directive_before_moleculetype()[source]

	




	
GromacsParser.find_dihedraltype(bondingtypes, improper)[source]

	Determine the type of dihedral interaction between four atoms.






	
GromacsParser.find_forcetype(bondingtypes, types_of_kind)[source]

	




	
GromacsParser.get_parameter_kwds_from_force(force)[source]

	




	
GromacsParser.get_parameter_list_from_force(force)[source]

	




	
GromacsParser.gromacs_angle_types = {'1': <class 'intermol.forces.harmonic_angle_type.HarmonicAngleType'>, '3': <class 'intermol.forces.cross_bond_bond_angle_type.CrossBondBondAngleType'>, '2': <class 'intermol.forces.cosine_squared_angle_type.CosineSquaredAngleType'>, '5': <class 'intermol.forces.urey_bradley_angle_type.UreyBradleyAngleType'>, '4': <class 'intermol.forces.cross_bond_angle_angle_type.CrossBondAngleAngleType'>, '6': <class 'intermol.forces.quartic_angle_type.QuarticAngleType'>}

	




	
GromacsParser.gromacs_angles = {'1': <class 'intermol.forces.harmonic_angle_type.HarmonicAngle'>, '3': <class 'intermol.forces.cross_bond_bond_angle_type.CrossBondBondAngle'>, '2': <class 'intermol.forces.cosine_squared_angle_type.CosineSquaredAngle'>, '5': <class 'intermol.forces.urey_bradley_angle_type.UreyBradleyAngle'>, '4': <class 'intermol.forces.cross_bond_angle_angle_type.CrossBondAngleAngle'>, '6': <class 'intermol.forces.quartic_angle_type.QuarticAngle'>}

	




	
GromacsParser.gromacs_bond_types = {'1': <class 'intermol.forces.harmonic_bond_type.HarmonicBondType'>, '3': <class 'intermol.forces.morse_bond_type.MorseBondType'>, '2': <class 'intermol.forces.g96_bond_type.G96BondType'>, '5': <class 'intermol.forces.connection_bond_type.ConnectionBondType'>, '4': <class 'intermol.forces.cubic_bond_type.CubicBondType'>, '7': <class 'intermol.forces.fene_bond_type.FeneBondType'>, '6': <class 'intermol.forces.harmonic_potential_bond_type.HarmonicPotentialBondType'>}

	




	
GromacsParser.gromacs_bonds = {'1': <class 'intermol.forces.harmonic_bond_type.HarmonicBond'>, '3': <class 'intermol.forces.morse_bond_type.MorseBond'>, '2': <class 'intermol.forces.g96_bond_type.G96Bond'>, '5': <class 'intermol.forces.connection_bond_type.ConnectionBond'>, '4': <class 'intermol.forces.cubic_bond_type.CubicBond'>, '7': <class 'intermol.forces.fene_bond_type.FeneBond'>, '6': <class 'intermol.forces.harmonic_potential_bond_type.HarmonicPotentialBond'>}

	




	
GromacsParser.gromacs_combination_rules = {'1': 'Multiply-C6C12', '3': 'Multiply-Sigeps', '2': 'Lorentz-Berthelot'}

	




	
GromacsParser.gromacs_dihedral_types = {'Trig': <class 'intermol.forces.trig_dihedral_type.TrigDihedralType'>, '1': <class 'intermol.forces.proper_periodic_dihedral_type.ProperPeriodicDihedralType'>, '3': <class 'intermol.forces.rb_dihedral_type.RbDihedralType'>, '2': <class 'intermol.forces.improper_harmonic_dihedral_type.ImproperHarmonicDihedralType'>, '5': <class 'intermol.forces.fourier_dihedral_type.FourierDihedralType'>, '4': <class 'intermol.forces.proper_periodic_dihedral_type.ProperPeriodicDihedralType'>, '9': <class 'intermol.forces.proper_periodic_dihedral_type.ProperPeriodicDihedralType'>}

	




	
GromacsParser.gromacs_dihedrals = {'Trig': <class 'intermol.forces.trig_dihedral_type.TrigDihedral'>, '1': <class 'intermol.forces.proper_periodic_dihedral_type.ProperPeriodicDihedral'>, '3': <class 'intermol.forces.rb_dihedral_type.RbDihedral'>, '2': <class 'intermol.forces.improper_harmonic_dihedral_type.ImproperHarmonicDihedral'>, '5': <class 'intermol.forces.fourier_dihedral_type.FourierDihedral'>, '4': <class 'intermol.forces.proper_periodic_dihedral_type.ProperPeriodicDihedral'>, '9': <class 'intermol.forces.proper_periodic_dihedral_type.ProperPeriodicDihedral'>}

	




	
GromacsParser.gromacs_pair_types = {'1A': <class 'intermol.forces.lj_c_pair_type.LjCPairType'>, '1C': <class 'intermol.forces.lj_default_pair_type.LjDefaultPairType'>, '1B': <class 'intermol.forces.lj_sigeps_pair_type.LjSigepsPairType'>, '2A': <class 'intermol.forces.ljq_c_pair_type.LjqCPairType'>, '2B': <class 'intermol.forces.ljq_sigeps_pair_type.LjqSigepsPairType'>, '2C': <class 'intermol.forces.ljq_default_pair_type.LjqDefaultPairType'>}

	




	
GromacsParser.gromacs_pairs = {'1A': <class 'intermol.forces.lj_c_pair_type.LjCPair'>, '1C': <class 'intermol.forces.lj_default_pair_type.LjDefaultPair'>, '1B': <class 'intermol.forces.lj_sigeps_pair_type.LjSigepsPair'>, '2A': <class 'intermol.forces.ljq_c_pair_type.LjqCPair'>, '2B': <class 'intermol.forces.ljq_sigeps_pair_type.LjqSigepsPair'>, '2C': <class 'intermol.forces.ljq_default_pair_type.LjqDefaultPair'>}

	




	
GromacsParser.invalid_line(line)[source]

	




	
GromacsParser.lookup_atom_atomtype(index, state=0)[source]

	




	
GromacsParser.lookup_atom_bondingtype(index)[source]

	




	
GromacsParser.lookup_gromacs_angles = {<class 'intermol.forces.cross_bond_angle_angle_type.CrossBondAngleAngle'>: '4', <class 'intermol.forces.cross_bond_bond_angle_type.CrossBondBondAngle'>: '3', <class 'intermol.forces.urey_bradley_angle_type.UreyBradleyAngle'>: '5', <class 'intermol.forces.quartic_angle_type.QuarticAngle'>: '6', <class 'intermol.forces.harmonic_angle_type.HarmonicAngle'>: '1', <class 'intermol.forces.cosine_squared_angle_type.CosineSquaredAngle'>: '2'}

	




	
GromacsParser.lookup_gromacs_bonds = {<class 'intermol.forces.harmonic_bond_type.HarmonicBond'>: '1', <class 'intermol.forces.connection_bond_type.ConnectionBond'>: '5', <class 'intermol.forces.morse_bond_type.MorseBond'>: '3', <class 'intermol.forces.cubic_bond_type.CubicBond'>: '4', <class 'intermol.forces.g96_bond_type.G96Bond'>: '2', <class 'intermol.forces.fene_bond_type.FeneBond'>: '7', <class 'intermol.forces.harmonic_potential_bond_type.HarmonicPotentialBond'>: '6'}

	




	
GromacsParser.lookup_gromacs_combination_rules = {'Multiply-Sigeps': '3', 'Lorentz-Berthelot': '2', 'Multiply-C6C12': '1'}

	




	
GromacsParser.lookup_gromacs_dihedrals = {<class 'intermol.forces.rb_dihedral_type.RbDihedral'>: '3', <class 'intermol.forces.improper_harmonic_dihedral_type.ImproperHarmonicDihedral'>: '2', <class 'intermol.forces.trig_dihedral_type.TrigDihedral'>: 'Trig', <class 'intermol.forces.fourier_dihedral_type.FourierDihedral'>: '5'}

	




	
GromacsParser.lookup_gromacs_pairs = {<class 'intermol.forces.ljq_c_pair_type.LjqCPair'>: '2A', <class 'intermol.forces.lj_default_pair_type.LjDefaultPair'>: '1C', <class 'intermol.forces.ljq_sigeps_pair_type.LjqSigepsPair'>: '2B', <class 'intermol.forces.lj_c_pair_type.LjCPair'>: '1A', <class 'intermol.forces.ljq_default_pair_type.LjqDefaultPair'>: '2C', <class 'intermol.forces.lj_sigeps_pair_type.LjSigepsPair'>: '1B'}

	




	
GromacsParser.paramlist = {'QuarticBreakableBond': ['k', 'B1', 'B2', 'Rc', 'U0'], 'fene_expandable_bond': ['k', 'length', 'epsilon', 'sigma', 'delta'], 'ThreeOutVirtualType': ['a', 'b', 'c'], 'LjDefaultPair': [], 'LjqDefaultPair': [], 'improper_harmonic_dihedral': ['xi', 'k'], 'cubic_bond': ['length', 'C2', 'C3'], 'ljq_c_pair': ['qi', 'qj', 'C6', 'C12'], 'ConnectionBond': [], 'BuckinghamNonbondedType': ['a', 'b', 'C6'], 'ConnectionBondType': [], 'ThreeOutVirtual': ['a', 'b', 'c'], 'FeneExpandableBond': ['k', 'length', 'epsilon', 'sigma', 'delta'], 'LjCPair': ['C6', 'C12'], 'four_fdn_virtual': ['a', 'b', 'c'], 'ThreeFadVirtual': ['theta', 'd'], 'RbDihedralType': ['C0', 'C1', 'C2', 'C3', 'C4', 'C5'], 'FeneBond': ['length', 'kb'], 'TrigDihedral': ['phi', 'fc0', 'fc1', 'fc2', 'fc3', 'fc4', 'fc5', 'fc6'], 'ThreeFadVirtualType': ['theta', 'd'], 'ThreeLinearVirtual': ['a', 'b'], 'LjCPairType': ['C6', 'C12'], 'cross_bond_bond_angle': ['r1', 'r2', 'k'], 'LjSigepsNonbonded': ['sigma', 'epsilon'], 'LjqDefaultPairType': [], 'cosine_squared_angle': ['theta', 'k'], 'ImproperHarmonicDihedralType': ['xi', 'k'], 'nonlinear_bond': ['epsilon', 'r0', 'lamda'], 'LjqSigepsPair': ['qi', 'qj', 'sigma', 'epsilon'], 'G96BondType': ['length', 'k'], 'harmonic_bond': ['length', 'k'], 'trig_dihedral': ['phi', 'fc0', 'fc1', 'fc2', 'fc3', 'fc4', 'fc5', 'fc6'], 'LjqCPair': ['qi', 'qj', 'C6', 'C12'], 'LjSigepsNonbondedType': ['sigma', 'epsilon'], 'CubicBondType': ['length', 'C2', 'C3'], 'QuarticBondType': ['length', 'C2', 'C3', 'C4'], 'urey_bradley_angle': ['theta', 'k', 'r', 'kUB'], 'LjSigepsPairType': ['sigma', 'epsilon'], 'harmonic_angle': ['theta', 'k'], 'two_virtual': ['a'], 'NCogVirtualType': [], 'TwoVirtualType': ['a'], 'lj_c_nonbonded': ['C6', 'C12'], 'FeneBondType': ['length', 'kb'], 'NonlinearBond': ['epsilon', 'r0', 'lamda'], 'TrigDihedralType': ['phi', 'fc0', 'fc1', 'fc2', 'fc3', 'fc4', 'fc5', 'fc6'], 'LjCNonbondedType': ['C6', 'C12'], 'UreyBradleyAngleType': ['theta', 'k', 'r', 'kUB'], 'HarmonicPotentialBond': ['length', 'k'], 'three_fad_virtual': ['theta', 'd'], 'LjCNonbonded': ['C6', 'C12'], 'three_out_virtual': ['a', 'b', 'c'], 'CrossBondBondAngle': ['r1', 'r2', 'k'], 'HarmonicAngle': ['theta', 'k'], 'HarmonicPotentialBondType': ['length', 'k'], 'CubicBond': ['length', 'C2', 'C3'], 'cross_bond_angle_angle': ['r1', 'r2', 'r3', 'k'], 'lj_c_pair': ['C6', 'C12'], 'harmonic_potential_bond': ['length', 'k'], 'three_fd_virtual': ['a', 'd'], 'QuarticBreakableBondType': ['k', 'B1', 'B2', 'Rc', 'U0'], 'QuarticAngle': ['theta', 'C0', 'C1', 'C2', 'C3', 'C4'], 'ThreeLinearVirtualType': ['a', 'b'], 'NonlinearBondType': ['epsilon', 'r0', 'lamda'], 'CosineSquaredAngle': ['theta', 'k'], 'LjDefaultPairType': [], 'ThreeFdVirtual': ['a', 'd'], 'buckingham_nonbonded': ['a', 'b', 'C6'], 'FourierDihedral': ['c1', 'c2', 'c3', 'c4', 'c5'], 'HarmonicBondType': ['length', 'k'], 'HarmonicBond': ['length', 'k'], 'proper_periodic_dihedral': ['phi', 'k', 'multiplicity'], 'FourFdnVirtual': ['a', 'b', 'c'], 'NCogVirtual': [], 'TwoVirtual': ['a'], 'BuckinghamNonbonded': ['a', 'b', 'C6'], 'UreyBradleyAngle': ['theta', 'k', 'r', 'kUB'], 'n_cog_virtual': [], 'QuarticAngleType': ['theta', 'C0', 'C1', 'C2', 'C3', 'C4'], 'NCowVirtualType': [], 'quartic_angle': ['theta', 'C0', 'C1', 'C2', 'C3', 'C4'], 'RbDihedral': ['C0', 'C1', 'C2', 'C3', 'C4', 'C5'], 'fene_bond': ['length', 'kb'], 'ImproperHarmonicDihedral': ['xi', 'k'], 'MorseBond': ['length', 'D', 'beta'], 'LjqCPairType': ['qi', 'qj', 'C6', 'C12'], 'FourFdnVirtualType': ['a', 'b', 'c'], 'lj_default_pair': [], 'ThreeFdVirtualType': ['a', 'd'], 'CrossBondAngleAngleType': ['r1', 'r2', 'r3', 'k'], 'quartic_breakable_bond': ['k', 'B1', 'B2', 'Rc', 'U0'], 'QuarticBond': ['length', 'C2', 'C3', 'C4'], 'ProperPeriodicDihedral': ['phi', 'k', 'multiplicity'], 'quartic_bond': ['length', 'C2', 'C3', 'C4'], 'ljq_default_pair': [], 'ProperPeriodicDihedralType': ['phi', 'k', 'multiplicity'], 'n_cow_virtual': [], 'connection_bond': [], 'cosine_angle': ['k'], 'ljq_sigeps_pair': ['qi', 'qj', 'sigma', 'epsilon'], 'CrossBondAngleAngle': ['r1', 'r2', 'r3', 'k'], 'morse_bond': ['length', 'D', 'beta'], 'NCowVirtual': [], 'lj_sigeps_nonbonded': ['sigma', 'epsilon'], 'FeneExpandableBondType': ['k', 'length', 'epsilon', 'sigma', 'delta'], 'FourierDihedralType': ['c1', 'c2', 'c3', 'c4', 'c5'], 'HarmonicAngleType': ['theta', 'k'], 'LjqSigepsPairType': ['qi', 'qj', 'sigma', 'epsilon'], 'CosineAngle': ['k'], 'lj_sigeps_pair': ['sigma', 'epsilon'], 'rb_dihedral': ['C0', 'C1', 'C2', 'C3', 'C4', 'C5'], 'G96Bond': ['length', 'k'], 'CrossBondBondAngleType': ['r1', 'r2', 'k'], 'three_linear_virtual': ['a', 'b'], 'g96_bond': ['length', 'k'], 'CosineAngleType': ['k'], 'MorseBondType': ['length', 'D', 'beta'], 'LjSigepsPair': ['sigma', 'epsilon'], 'CosineSquaredAngleType': ['theta', 'k'], 'fourier_dihedral': ['c1', 'c2', 'c3', 'c4', 'c5']}

	




	
GromacsParser.process_angle(line)[source]

	Process a line in the [ angles ] category.






	
GromacsParser.process_angletype(line)[source]

	Process a line in the [ angletypes ] category.






	
GromacsParser.process_atom(line)[source]

	Process a line in the [ atoms ] category.






	
GromacsParser.process_atomtype(line)[source]

	Process a line in the [ atomtypes ] category.






	
GromacsParser.process_bond(line)[source]

	Process a line in the [ bonds ] category.






	
GromacsParser.process_bondtype(line)[source]

	Process a line in the [ bondtypes ] category.






	
GromacsParser.process_cmap(line)[source]

	Process a line in the [ cmaps ] category.






	
GromacsParser.process_cmaptype(line)[source]

	Process a line in the [ cmaptypes ] category.






	
GromacsParser.process_defaults(line)[source]

	Process the [ defaults ] line.






	
GromacsParser.process_dihedral(line)[source]

	Process a line in the [ dihedrals ] category.






	
GromacsParser.process_dihedraltype(line)[source]

	Process a line in the [ dihedraltypes ] category.






	
GromacsParser.process_exclusion(line)[source]

	Process a line in the [ exclusions ] category.






	
GromacsParser.process_file(top_file)[source]

	




	
GromacsParser.process_forcetype(bondingtypes, forcename, line, n_atoms, gromacs_force_types, canonical_force)[source]

	




	
GromacsParser.process_implicittype(line)[source]

	Process a line in the [ implicit_genborn_params ] category.






	
GromacsParser.process_line(top_file, line)[source]

	Process one line from a file.






	
GromacsParser.process_molecule(line)[source]

	Process a line in the [ molecules ] category.






	
GromacsParser.process_moleculetype(line)[source]

	Process a line in the [ moleculetypes ] category.






	
GromacsParser.process_nonbond_params(line)[source]

	Process a line in the [ nonbond_param ] category.






	
GromacsParser.process_pair(line)[source]

	Process a line in the [ pairs ] category.






	
GromacsParser.process_pairtype(line)[source]

	Process a line in the [ pairtypes ] category.






	
GromacsParser.process_settle(line)[source]

	Process a line in the [ settles ] category.






	
GromacsParser.read()[source]

	



	Returns:	system










	
GromacsParser.too_few_fields(line)[source]

	




	
static GromacsParser.type_parameters_are_unique(a, b)[source]

	Check if two force types are unique.

Currently only tests TrigDihedralType and ImproperHarmonicDihedralType
because these are the only two forcetypes that we currently allow to
to have multiple values for the same set of 4 atom bondingtypes.






	
GromacsParser.unitvars = {'QuarticBreakableBond': [Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): -4.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0})], 'lj_sigeps_pair_type': [Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0})], 'ThreeOutVirtualType': [Unit({}), Unit({}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): -1.0})], 'LjDefaultPair': [], 'fourier_dihedral_type': [Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0})], 'ConnectionBond': [], 'BuckinghamNonbondedType': [Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): -1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 6.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0})], 'three_fad_virtual_type': [Unit({BaseUnit(base_dim=BaseDimension("angle"), name="degree", symbol="deg"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0})], 'ConnectionBondType': [], 'ThreeOutVirtual': [Unit({}), Unit({}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): -1.0})], 'FeneExpandableBond': [Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): -2.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0})], 'LjCPair': [Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 6.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 12.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0})], 'NonlinearBond': [Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0})], 'urey_bradley_angle_type': [Unit({BaseUnit(base_dim=BaseDimension("angle"), name="degree", symbol="deg"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("angle"), name="radian", symbol="rad"): -2.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): -2.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0})], 'improper_harmonic_dihedral_type': [Unit({BaseUnit(base_dim=BaseDimension("angle"), name="degree", symbol="deg"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("angle"), name="radian", symbol="rad"): -2.0})], 'ThreeFadVirtual': [Unit({BaseUnit(base_dim=BaseDimension("angle"), name="degree", symbol="deg"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0})], 'quartic_bond_type': [Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): -2.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): -3.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): -4.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0})], 'harmonic_potential_bond_type': [Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): -2.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0})], 'trig_dihedral_type': [Unit({BaseUnit(base_dim=BaseDimension("angle"), name="degree", symbol="deg"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0})], 'RbDihedralType': [Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0})], 'FeneBond': [Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): -2.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0})], 'TrigDihedral': [Unit({BaseUnit(base_dim=BaseDimension("angle"), name="degree", symbol="deg"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0})], 'harmonic_angle_type': [Unit({BaseUnit(base_dim=BaseDimension("angle"), name="degree", symbol="deg"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("angle"), name="radian", symbol="rad"): -2.0})], 'ThreeFadVirtualType': [Unit({BaseUnit(base_dim=BaseDimension("angle"), name="degree", symbol="deg"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0})], 'three_fd_virtual_type': [Unit({}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0})], 'ThreeLinearVirtual': [Unit({}), Unit({})], 'LjCPairType': [Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 6.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 12.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0})], 'LjSigepsNonbonded': [Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0})], 'LjqDefaultPairType': [], 'ImproperHarmonicDihedralType': [Unit({BaseUnit(base_dim=BaseDimension("angle"), name="degree", symbol="deg"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("angle"), name="radian", symbol="rad"): -2.0})], 'three_linear_virtual_type': [Unit({}), Unit({})], 'LjqSigepsPair': [Unit({BaseUnit(base_dim=BaseDimension("charge"), name="elementary charge", symbol="e"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("charge"), name="elementary charge", symbol="e"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0})], 'G96BondType': [Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): -4.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0})], 'lj_sigeps_nonbonded_type': [Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0})], 'HarmonicBondType': [Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): -2.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0})], 'LjqCPair': [Unit({BaseUnit(base_dim=BaseDimension("charge"), name="elementary charge", symbol="e"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("charge"), name="elementary charge", symbol="e"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 6.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 12.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0})], 'LjSigepsNonbondedType': [Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0})], 'CubicBondType': [Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): -2.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): -3.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0})], 'QuarticBondType': [Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): -2.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): -3.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): -4.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0})], 'LjSigepsPairType': [Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0})], 'FourierDihedral': [Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0})], 'NCogVirtualType': [], 'lj_default_pair_type': [], 'TwoVirtualType': [Unit({})], 'FeneBondType': [Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): -2.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0})], 'lj_c_nonbonded_type': [Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 6.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 12.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0})], 'TrigDihedralType': [Unit({BaseUnit(base_dim=BaseDimension("angle"), name="degree", symbol="deg"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0})], 'LjCNonbondedType': [Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 6.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 12.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0})], 'UreyBradleyAngleType': [Unit({BaseUnit(base_dim=BaseDimension("angle"), name="degree", symbol="deg"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("angle"), name="radian", symbol="rad"): -2.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): -2.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0})], 'HarmonicPotentialBond': [Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): -2.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0})], 'LjCNonbonded': [Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 6.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 12.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0})], 'fene_bond_type': [Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): -2.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0})], 'CrossBondBondAngle': [Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): -2.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0})], 'HarmonicAngle': [Unit({BaseUnit(base_dim=BaseDimension("angle"), name="degree", symbol="deg"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("angle"), name="radian", symbol="rad"): -2.0})], 'ljq_c_pair_type': [Unit({BaseUnit(base_dim=BaseDimension("charge"), name="elementary charge", symbol="e"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("charge"), name="elementary charge", symbol="e"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 6.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 12.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0})], 'HarmonicPotentialBondType': [Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): -2.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0})], 'CubicBond': [Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): -2.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): -3.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0})], 'fene_expandable_bond_type': [Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): -2.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0})], 'cross_bond_angle_angle_type': [Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): -2.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0})], 'QuarticBreakableBondType': [Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): -4.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0})], 'QuarticAngle': [Unit({BaseUnit(base_dim=BaseDimension("angle"), name="degree", symbol="deg"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("angle"), name="radian", symbol="rad"): -1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("angle"), name="radian", symbol="rad"): -2.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("angle"), name="radian", symbol="rad"): -3.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("angle"), name="radian", symbol="rad"): -4.0})], 'ThreeLinearVirtualType': [Unit({}), Unit({})], 'NonlinearBondType': [Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0})], 'CosineSquaredAngle': [Unit({BaseUnit(base_dim=BaseDimension("angle"), name="degree", symbol="deg"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0})], 'LjDefaultPairType': [], 'ThreeFdVirtual': [Unit({}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0})], 'two_virtual_type': [Unit({})], 'cosine_angle_type': [Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0})], 'HarmonicBond': [Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): -2.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0})], 'connection_bond_type': [], 'cross_bond_bond_angle_type': [Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): -2.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0})], 'FourFdnVirtual': [Unit({}), Unit({}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0})], 'NCogVirtual': [], 'g96_bond_type': [Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): -4.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0})], 'quartic_angle_type': [Unit({BaseUnit(base_dim=BaseDimension("angle"), name="degree", symbol="deg"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("angle"), name="radian", symbol="rad"): -1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("angle"), name="radian", symbol="rad"): -2.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("angle"), name="radian", symbol="rad"): -3.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("angle"), name="radian", symbol="rad"): -4.0})], 'quartic_breakable_bond_type': [Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): -4.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0})], 'TwoVirtual': [Unit({})], 'BuckinghamNonbonded': [Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): -1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 6.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0})], 'UreyBradleyAngle': [Unit({BaseUnit(base_dim=BaseDimension("angle"), name="degree", symbol="deg"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("angle"), name="radian", symbol="rad"): -2.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): -2.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0})], 'three_out_virtual_type': [Unit({}), Unit({}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): -1.0})], 'ljq_sigeps_pair_type': [Unit({BaseUnit(base_dim=BaseDimension("charge"), name="elementary charge", symbol="e"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("charge"), name="elementary charge", symbol="e"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0})], 'lj_c_pair_type': [Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 6.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 12.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0})], 'ljq_default_pair_type': [], 'QuarticAngleType': [Unit({BaseUnit(base_dim=BaseDimension("angle"), name="degree", symbol="deg"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("angle"), name="radian", symbol="rad"): -1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("angle"), name="radian", symbol="rad"): -2.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("angle"), name="radian", symbol="rad"): -3.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("angle"), name="radian", symbol="rad"): -4.0})], 'NCowVirtualType': [], 'LjqDefaultPair': [], 'buckingham_nonbonded_type': [Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): -1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 6.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0})], 'morse_bond_type': [Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): -1.0})], 'ImproperHarmonicDihedral': [Unit({BaseUnit(base_dim=BaseDimension("angle"), name="degree", symbol="deg"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("angle"), name="radian", symbol="rad"): -2.0})], 'MorseBond': [Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): -1.0})], 'LjqCPairType': [Unit({BaseUnit(base_dim=BaseDimension("charge"), name="elementary charge", symbol="e"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("charge"), name="elementary charge", symbol="e"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 6.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 12.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0})], 'cosine_squared_angle_type': [Unit({BaseUnit(base_dim=BaseDimension("angle"), name="degree", symbol="deg"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0})], 'FourFdnVirtualType': [Unit({}), Unit({}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0})], 'ThreeFdVirtualType': [Unit({}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0})], 'CrossBondAngleAngleType': [Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): -2.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0})], 'cubic_bond_type': [Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): -2.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): -3.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0})], 'QuarticBond': [Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): -2.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): -3.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): -4.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0})], 'ProperPeriodicDihedral': [Unit({BaseUnit(base_dim=BaseDimension("angle"), name="degree", symbol="deg"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({})], 'ProperPeriodicDihedralType': [Unit({BaseUnit(base_dim=BaseDimension("angle"), name="degree", symbol="deg"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({})], 'four_fdn_virtual_type': [Unit({}), Unit({}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0})], 'HarmonicAngleType': [Unit({BaseUnit(base_dim=BaseDimension("angle"), name="degree", symbol="deg"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("angle"), name="radian", symbol="rad"): -2.0})], 'n_cog_virtual_type': [], 'nonlinear_bond_type': [Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0})], 'harmonic_bond_type': [Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): -2.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0})], 'proper_periodic_dihedral_type': [Unit({BaseUnit(base_dim=BaseDimension("angle"), name="degree", symbol="deg"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({})], 'CrossBondAngleAngle': [Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): -2.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0})], 'n_cow_virtual_type': [], 'RbDihedral': [Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0})], 'NCowVirtual': [], 'FeneExpandableBondType': [Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): -2.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0})], 'FourierDihedralType': [Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0})], 'LjqSigepsPairType': [Unit({BaseUnit(base_dim=BaseDimension("charge"), name="elementary charge", symbol="e"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("charge"), name="elementary charge", symbol="e"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0})], 'CosineAngle': [Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0})], 'G96Bond': [Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): -4.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0})], 'CrossBondBondAngleType': [Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): -2.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0, BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0})], 'CosineAngleType': [Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0})], 'MorseBondType': [Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): -1.0})], 'rb_dihedral_type': [Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0})], 'LjSigepsPair': [Unit({BaseUnit(base_dim=BaseDimension("length"), name="nanometer", symbol="nm"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0})], 'CosineSquaredAngleType': [Unit({BaseUnit(base_dim=BaseDimension("angle"), name="degree", symbol="deg"): 1.0}), Unit({BaseUnit(base_dim=BaseDimension("amount"), name="mole", symbol="mol"): -1.0, ScaledUnit(factor=1.0, master=gram*nanometer**2/(picosecond**2), name='kilojoule', symbol='kJ'): 1.0})]}

	




	
GromacsParser.write()[source]

	Write this topology in GROMACS file format.





	Parameters:	filename – the name of the file to write out to










	
GromacsParser.write_angles(top)[source]

	




	
GromacsParser.write_atoms(top)[source]

	




	
GromacsParser.write_atomtypes(top)[source]

	




	
GromacsParser.write_bonds(top)[source]

	




	
GromacsParser.write_defaults(top)[source]

	




	
GromacsParser.write_dihedrals(top)[source]

	




	
GromacsParser.write_exclusions(top)[source]

	




	
GromacsParser.write_molecules(top)[source]

	




	
GromacsParser.write_moleculetypes(top)[source]

	




	
GromacsParser.write_nonbonded_types(top)[source]

	




	
GromacsParser.write_pairs(top)[source]

	




	
GromacsParser.write_settles(top)[source]

	




	
GromacsParser.write_system(top)[source]

	








	
intermol.gromacs.gromacs_parser.default_gromacs_include_dir()[source]

	Find the location where gromacs #include files are referenced from, by
searching for (1) gromacs environment variables, (2) just using the default
gromacs install location, /usr/local/gromacs/share/gromacs/top.






	
intermol.gromacs.gromacs_parser.load_gromacs(top_file, gro_file, include_dir=None, defines=None)[source]

	Load a set of GROMACS input files into a System.





	Parameters:	
	top_file – 

	gro_file – 

	include_dir – 

	defines – 






	Returns:	




	Return type:	system












	
intermol.gromacs.gromacs_parser.write_gromacs(top_file, gro_file, system)[source]

	Load a set of GROMACS input files into a System.





	Parameters:	
	top_file – 

	gro_file – 

	include_dir – 

	defines – 






	Returns:	




	Return type:	system
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intermol.lammps package


Submodules



	intermol.lammps.lammps_driver module

	intermol.lammps.lammps_parser module








Module contents
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intermol.lammps.lammps_driver module


	
intermol.lammps.lammps_driver.lammps_energies(input_file, lmppath='lmp_openmpi')[source]

	Evaluate energies of LAMMPS files





	Parameters:	
	= path to input file (expects data file in same folder) (input_file) – 

	= path to LAMMPS binaries (lmppath) – 














	
intermol.lammps.lammps_driver.read_file(in_file)[source]

	




	
intermol.lammps.lammps_driver.write_file(in_file, system, unit_set='real')[source]
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intermol.lammps.lammps_parser module


	
class intermol.lammps.lammps_parser.LammpsParser(in_file, system=None, unit_set='real')[source]

	Bases: object

A class containing methods to read and write LAMMPS files.


	
SCALE_FROM = 0.5

	




	
SCALE_INTO = 2.0

	




	
canonical_angle(kwds, angle, direction)[source]

	Convert from the canonical form of this interaction.






	
canonical_bond(kwds, bond, direction='into')[source]

	Convert to/from the canonical form of this interaction.






	
canonical_dihedral(params, dihedral, direction='into')[source]

	Convert from the canonical form of this interaction.






	
create_kwds_from_entries(entries, force_class, offset=0)[source]

	




	
get_force_atoms(force, forceclass)[source]

	Return the atoms involved in a force.






	
get_force_bondingtypes(force, forceclass)[source]

	Return the atoms involved in a force.






	
get_parameter_kwds_from_force(force)[source]

	




	
get_parameter_list_from_force(force)[source]

	




	
lammps_angle_types = {'charmm': <class 'intermol.forces.urey_bradley_angle_type.UreyBradleyAngleType'>, 'cosine': <class 'intermol.forces.cosine_angle_type.CosineAngleType'>, 'harmonic': <class 'intermol.forces.harmonic_angle_type.HarmonicAngleType'>}

	




	
lammps_angles = {'charmm': <class 'intermol.forces.urey_bradley_angle_type.UreyBradleyAngle'>, 'cosine': <class 'intermol.forces.cosine_angle_type.CosineAngle'>, 'harmonic': <class 'intermol.forces.harmonic_angle_type.HarmonicAngle'>}

	




	
lammps_bond_types = {'nonlinear': <class 'intermol.forces.nonlinear_bond_type.NonlinearBondType'>, 'quartic': <class 'intermol.forces.quartic_breakable_bond_type.QuarticBreakableBondType'>, 'morse': <class 'intermol.forces.morse_bond_type.MorseBondType'>, 'harmonic': <class 'intermol.forces.harmonic_bond_type.HarmonicBondType'>, 'fene/expand': <class 'intermol.forces.fene_expandable_bond_type.FeneExpandableBondType'>, 'class2': <class 'intermol.forces.quartic_bond_type.QuarticBondType'>}

	




	
lammps_bonds = {'nonlinear': <class 'intermol.forces.nonlinear_bond_type.NonlinearBond'>, 'quartic': <class 'intermol.forces.quartic_breakable_bond_type.QuarticBreakableBond'>, 'morse': <class 'intermol.forces.morse_bond_type.MorseBond'>, 'harmonic': <class 'intermol.forces.harmonic_bond_type.HarmonicBond'>, 'fene/expand': <class 'intermol.forces.fene_expandable_bond_type.FeneExpandableBond'>, 'class2': <class 'intermol.forces.quartic_bond_type.QuarticBond'>}

	




	
lammps_dihedral_types = {'charmm': <class 'intermol.forces.proper_periodic_dihedral_type.ProperPeriodicDihedralType'>, 'multi/harmonic': <class 'intermol.forces.rb_dihedral_type.RbDihedralType'>, 'opls': <class 'intermol.forces.fourier_dihedral_type.FourierDihedralType'>}

	




	
lammps_dihedrals = {'charmm': <class 'intermol.forces.proper_periodic_dihedral_type.ProperPeriodicDihedral'>, 'multi/harmonic': <class 'intermol.forces.rb_dihedral_type.RbDihedral'>, 'opls': <class 'intermol.forces.fourier_dihedral_type.FourierDihedral'>}

	




	
lammps_improper_types = {'cvff': <class 'intermol.forces.trig_dihedral_type.TrigDihedralType'>, 'harmonic': <class 'intermol.forces.improper_harmonic_dihedral_type.ImproperHarmonicDihedralType'>}

	




	
lammps_impropers = {'cvff': <class 'intermol.forces.trig_dihedral_type.TrigDihedral'>, 'harmonic': <class 'intermol.forces.improper_harmonic_dihedral_type.ImproperHarmonicDihedral'>}

	




	
lookup_lammps_angles = {<class 'intermol.forces.cosine_angle_type.CosineAngle'>: 'cosine', <class 'intermol.forces.urey_bradley_angle_type.UreyBradleyAngle'>: 'charmm', <class 'intermol.forces.harmonic_angle_type.HarmonicAngle'>: 'harmonic'}

	




	
lookup_lammps_bonds = {<class 'intermol.forces.morse_bond_type.MorseBond'>: 'morse', <class 'intermol.forces.harmonic_bond_type.HarmonicBond'>: 'harmonic', <class 'intermol.forces.harmonic_potential_bond_type.HarmonicPotentialBond'>: 'harmonic', <class 'intermol.forces.nonlinear_bond_type.NonlinearBond'>: 'nonlinear', <class 'intermol.forces.quartic_breakable_bond_type.QuarticBreakableBond'>: 'quartic', <class 'intermol.forces.quartic_bond_type.QuarticBond'>: 'class2', <class 'intermol.forces.fene_expandable_bond_type.FeneExpandableBond'>: 'fene/expand'}

	




	
lookup_lammps_dihedrals = {<class 'intermol.forces.rb_dihedral_type.RbDihedral'>: 'multi/harmonic', <class 'intermol.forces.trig_dihedral_type.TrigDihedral'>: 'Trig', <class 'intermol.forces.fourier_dihedral_type.FourierDihedral'>: 'opls', <class 'intermol.forces.proper_periodic_dihedral_type.ProperPeriodicDihedral'>: 'charmm'}

	




	
lookup_lammps_impropers = {<class 'intermol.forces.improper_harmonic_dihedral_type.ImproperHarmonicDihedral'>: 'harmonic', <class 'intermol.forces.trig_dihedral_type.TrigDihedral'>: 'cvff'}

	




	
parse_angle_coeffs(data_lines)[source]

	




	
parse_angle_style(line)[source]

	




	
parse_angles(data_lines)[source]

	




	
parse_atom_style(line)[source]

	
Note

Assuming ‘full’ as default for everything else.








	
parse_atoms(data_lines)[source]

	Read atoms from data file.






	
parse_bond_coeffs(data_lines)[source]

	




	
parse_bond_style(line)[source]

	




	
parse_bonded_style(line)[source]

	




	
parse_bonds(data_lines)[source]

	




	
parse_boundary(line)[source]

	




	
parse_box(line, dim)[source]

	Read box information from data file.





	Parameters:	
	line (str) – Current line in input file.

	dim (int) – Dimension specified in line.














	
parse_dihedral_coeffs(data_lines)[source]

	




	
parse_dihedral_style(line)[source]

	




	
parse_dihedrals(data_lines)[source]

	




	
parse_dimension(line)[source]

	




	
parse_force(data_lines, force_classes, forceSet, n=0)[source]

	Read bonds, angles, dihedrals, impropers from data file.






	
parse_force_coeffs(data_lines, force_name, force_classes, force_style, lammps_forces, canonical_force)[source]

	Read force coefficients from data file.






	
parse_improper_coeffs(data_lines)[source]

	




	
parse_improper_style(line)[source]

	




	
parse_impropers(data_lines)[source]

	




	
parse_kspace_style(line)[source]

	
Note

Currently ignored.








	
parse_masses(data_lines)[source]

	Read masses from data file.






	
parse_pair_coeffs(data_lines)[source]

	Read pair coefficients from data file.






	
parse_pair_modify(line)[source]

	




	
parse_pair_style(line)[source]

	




	
parse_read_data(line)[source]

	




	
parse_special_bonds(line)[source]

	




	
parse_units(line)[source]

	




	
parse_velocities(data_lines)[source]

	




	
read()[source]

	Reads a LAMMPS input file and a data file specified within.





	Parameters:	input_file (str) – Name of LAMMPS input file to read in.










	
read_data(data_file)[source]

	Reads a LAMMPS data file.





	Parameters:	data_file (str) – name of LAMMPS data file to read in.










	
read_input()[source]

	Reads a LAMMPS input file.





	Parameters:	input_file (str) – Name of LAMMPS input file to read in.










	
set_units(unit_set)[source]

	Set what unit set to use.






	
write(unit_set='real')[source]

	Writes a LAMMPS data and corresponding input file.





	Parameters:	
	data_file (str) – Name of LAMMPS data file to write to.

	unit_set (str) – LAMMPS unit set for output file.














	
write_angles(mol_type, offset)[source]

	




	
write_bonds(mol_type, offset)[source]

	




	
write_dihedrals(mol_type, offset)[source]

	Separate dihedrals from impropers.






	
write_forces(forces, offset, force_name, lookup_lammps_force, lammps_force_types, canonical_force)[source]

	The general force writing function.

Currently supports bonds, angles, dihedrals, impropers.






	
write_impropers(mol_type, offset)[source]

	Separate dihedrals from impropers.






	
write_virtuals(mol_type, offset)[source]

	








	
intermol.lammps.lammps_parser.load_lammps(in_file)[source]

	Load a LAMMPS input file into a System.





	Parameters:	
	in_file – 

	include_dir – 

	defines – 






	Returns:	




	Return type:	system












	
intermol.lammps.lammps_parser.write_lammps(in_file, system, unit_set='real')[source]

	Load a LAMMPS input file into a System.





	Parameters:	
	in_file – 

	include_dir – 

	defines – 






	Returns:	




	Return type:	system
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intermol.forces package


Submodules



	intermol.forces.abstract_2_virtual_type module

	intermol.forces.abstract_3_virtual_type module

	intermol.forces.abstract_4_virtual_type module

	intermol.forces.abstract_angle_type module

	intermol.forces.abstract_atom_type module

	intermol.forces.abstract_bond_type module

	intermol.forces.abstract_dihedral_type module

	intermol.forces.abstract_nonbonded_type module

	intermol.forces.abstract_pair_type module

	intermol.forces.abstract_type module

	intermol.forces.atom_c_type module

	intermol.forces.atom_sigeps_type module

	intermol.forces.buckingham_nonbonded_type module

	intermol.forces.connection_bond_type module

	intermol.forces.convert_dihedrals module

	intermol.forces.cosine_angle_type module

	intermol.forces.cosine_squared_angle_type module

	intermol.forces.cross_bond_angle_angle_type module

	intermol.forces.cross_bond_bond_angle_type module

	intermol.forces.cubic_bond_type module

	intermol.forces.fene_bond_type module

	intermol.forces.fene_expandable_bond_type module

	intermol.forces.forcedata module

	intermol.forces.forcefunctions module

	intermol.forces.four_fdn_virtual_type module

	intermol.forces.fourier_dihedral_type module

	intermol.forces.g96_bond_type module

	intermol.forces.harmonic_angle_type module

	intermol.forces.harmonic_bond_type module

	intermol.forces.harmonic_potential_bond_type module

	intermol.forces.improper_harmonic_dihedral_type module

	intermol.forces.lj_c_nonbonded_type module

	intermol.forces.lj_c_pair_type module

	intermol.forces.lj_default_pair_type module

	intermol.forces.lj_sigeps_nonbonded_type module

	intermol.forces.lj_sigeps_pair_type module

	intermol.forces.ljq_c_pair_type module

	intermol.forces.ljq_default_pair_type module

	intermol.forces.ljq_sigeps_pair_type module

	intermol.forces.make_forces module

	intermol.forces.morse_bond_type module

	intermol.forces.nonlinear_bond_type module

	intermol.forces.proper_periodic_dihedral_type module

	intermol.forces.quartic_angle_type module

	intermol.forces.quartic_bond_type module

	intermol.forces.quartic_breakable_bond_type module

	intermol.forces.rb_dihedral_type module

	intermol.forces.settles module

	intermol.forces.three_fad_virtual_type module

	intermol.forces.three_fd_virtual_type module

	intermol.forces.three_linear_virtual_type module

	intermol.forces.three_out_virtual_type module

	intermol.forces.trig_dihedral_type module

	intermol.forces.two_virtual_type module

	intermol.forces.urey_bradley_angle_type module








Module contents
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intermol.forces.abstract_2_virtual_type module


	
class intermol.forces.abstract_2_virtual_type.Abstract2VirtualType(bondingtype1, bondingtype2, bondingtype3)[source]

	Bases: intermol.forces.abstract_type.AbstractType


	
bondingtype1

	




	
bondingtype2

	




	
placeholder
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intermol.forces.abstract_3_virtual_type module


	
class intermol.forces.abstract_3_virtual_type.Abstract3VirtualType(bondingtype1, bondingtype2, bondingtype3, bondingtype4)[source]

	Bases: intermol.forces.abstract_type.AbstractType


	
bondingtype1

	




	
bondingtype2

	




	
bondingtype3

	




	
bondingtype4

	




	
placeholder

	











          

      

      

    


    
         Copyright 2015, Christoph Klein, Christopher Lee, Ellen Zhong, and Michael Shirts.
      Created using Sphinx 1.2.2.
    

  

    
      Navigation

      
        	
          index

        	
          modules |

        	
          next |

        	
          previous |

        	InterMol 0.2a1 documentation 

          	intermol.forces package 
 
      

    


    
      
          
            
  
intermol.forces.abstract_4_virtual_type module


	
class intermol.forces.abstract_4_virtual_type.Abstract4VirtualType(bondingtype1, bondingtype2, bondingtype3, bondingtype4, bondingtype5)[source]

	Bases: intermol.forces.abstract_type.AbstractType


	
bondingtype1

	




	
bondingtype2

	




	
bondingtype3

	




	
bondingtype4
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intermol.forces.abstract_angle_type module


	
class intermol.forces.abstract_angle_type.AbstractAngleType(bondingtype1, bondingtype2, bondingtype3, c=False)[source]

	Bases: intermol.forces.abstract_type.AbstractType


	
bondingtype1

	




	
bondingtype2

	




	
bondingtype3

	




	
c

	











          

      

      

    


    
         Copyright 2015, Christoph Klein, Christopher Lee, Ellen Zhong, and Michael Shirts.
      Created using Sphinx 1.2.2.
    

  

    
      Navigation

      
        	
          index

        	
          modules |

        	
          next |

        	
          previous |

        	InterMol 0.2a1 documentation 

          	intermol.forces package 
 
      

    


    
      
          
            
  
intermol.forces.abstract_atom_type module


	
class intermol.forces.abstract_atom_type.AbstractAtomType(atomtype, bondtype=None, atomic_number=None, mass=None, charge=None, ptype=None)[source]

	Bases: intermol.forces.abstract_type.AbstractType


	
atomic_number

	




	
atomtype

	




	
bondtype

	




	
charge

	




	
mass

	




	
ptype
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intermol.forces.abstract_bond_type module


	
class intermol.forces.abstract_bond_type.AbstractBondType(bondingtype1, bondingtype2, order=1, c=False)[source]

	Bases: intermol.forces.abstract_type.AbstractType


	
bondingtype1

	




	
bondingtype2

	




	
c

	




	
order
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intermol.forces.abstract_dihedral_type module


	
class intermol.forces.abstract_dihedral_type.AbstractDihedralType(bondingtype1, bondingtype2, bondingtype3, bondingtype4, improper=False)[source]

	Bases: intermol.forces.abstract_type.AbstractType


	
bondingtype1

	




	
bondingtype2

	




	
bondingtype3

	




	
bondingtype4

	




	
improper
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intermol.forces.abstract_nonbonded_type module


	
class intermol.forces.abstract_nonbonded_type.AbstractNonbondedType(atom1, atom2, type)[source]

	Bases: intermol.forces.abstract_type.AbstractType


	
atom1

	




	
atom2

	




	
type
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intermol.forces.abstract_pair_type module


	
class intermol.forces.abstract_pair_type.AbstractPairType(bondingtype1, bondingtype2, scaleLJ=None, scaleQQ=None, long=False)[source]

	Bases: intermol.forces.abstract_type.AbstractType


	
bondingtype1

	




	
bondingtype2

	




	
long

	




	
scaleLJ

	




	
scaleQQ
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intermol.forces.abstract_type module


	
class intermol.forces.abstract_type.AbstractType[source]

	Bases: object


	
__repr__()[source]

	Print the object and all of its non-magic attributes.
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intermol.forces.atom_c_type module


	
class intermol.forces.atom_c_type.AtomCType(*args, **kwds)[source]

	Bases: intermol.forces.abstract_atom_type.AbstractAtomType
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intermol.forces.atom_sigeps_type module


	
class intermol.forces.atom_sigeps_type.AtomSigepsType(*args, **kwds)[source]

	Bases: intermol.forces.abstract_atom_type.AbstractAtomType
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intermol.forces.buckingham_nonbonded_type module


	
class intermol.forces.buckingham_nonbonded_type.BuckinghamNonbonded(atom1, atom2, bondingtype1=None, bondingtype2=None, a=Quantity(value=0.0, unit=kilojoule/mole), b=Quantity(value=0.0, unit=/nanometer), C6=Quantity(value=0.0, unit=nanometer**6*kilojoule/mole), type=False)[source]

	Bases: intermol.forces.buckingham_nonbonded_type.BuckinghamNonbondedType

stub documentation






	
class intermol.forces.buckingham_nonbonded_type.BuckinghamNonbondedType(*args, **kwds)[source]

	Bases: intermol.forces.abstract_nonbonded_type.AbstractNonbondedType


	
C6
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b

	




	
type
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intermol.forces.connection_bond_type module


	
class intermol.forces.connection_bond_type.ConnectionBond(atom1, atom2, bondingtype1=None, bondingtype2=None, order=1, c=False)[source]

	Bases: intermol.forces.connection_bond_type.ConnectionBondType

stub documentation






	
class intermol.forces.connection_bond_type.ConnectionBondType(*args, **kwds)[source]

	Bases: intermol.forces.abstract_bond_type.AbstractBondType


	
c

	




	
order
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intermol.forces.convert_dihedrals module


	
intermol.forces.convert_dihedrals.convert_dihedral_from_OPLS_to_RB(f)[source]

	




	
intermol.forces.convert_dihedrals.convert_dihedral_from_RB_to_OPLS(c)[source]

	




	
intermol.forces.convert_dihedrals.convert_dihedral_from_RB_to_trig(c)[source]

	




	
intermol.forces.convert_dihedrals.convert_dihedral_from_fourier_to_trig(f)[source]

	




	
intermol.forces.convert_dihedrals.convert_dihedral_from_proper_to_trig(p)[source]

	




	
intermol.forces.convert_dihedrals.convert_dihedral_from_trig_to_RB(fcs)[source]

	




	
intermol.forces.convert_dihedrals.convert_dihedral_from_trig_to_fourier(fcs)[source]

	




	
intermol.forces.convert_dihedrals.convert_dihedral_from_trig_to_proper(fcs, convention='0')[source]

	




	
intermol.forces.convert_dihedrals.convert_nothing(x)[source]

	useful utility for not converting anything
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intermol.forces.cosine_angle_type module


	
class intermol.forces.cosine_angle_type.CosineAngle(atom1, atom2, atom3, bondingtype1=None, bondingtype2=None, bondingtype3=None, k=Quantity(value=0.0, unit=kilojoule/mole), c=False)[source]

	Bases: intermol.forces.cosine_angle_type.CosineAngleType

http://lammps.sandia.gov/doc/angle_cosine.html






	
class intermol.forces.cosine_angle_type.CosineAngleType(*args, **kwds)[source]

	Bases: intermol.forces.abstract_angle_type.AbstractAngleType


	
c

	




	
k
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intermol.forces.cosine_squared_angle_type module


	
class intermol.forces.cosine_squared_angle_type.CosineSquaredAngle(atom1, atom2, atom3, bondingtype1=None, bondingtype2=None, bondingtype3=None, theta=Quantity(value=0.0, unit=degree), k=Quantity(value=0.0, unit=kilojoule/mole), c=False)[source]

	Bases: intermol.forces.cosine_squared_angle_type.CosineSquaredAngleType

stub documentation






	
class intermol.forces.cosine_squared_angle_type.CosineSquaredAngleType(*args, **kwds)[source]

	Bases: intermol.forces.abstract_angle_type.AbstractAngleType


	
c

	




	
k

	




	
theta
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intermol.forces.cross_bond_angle_angle_type module


	
class intermol.forces.cross_bond_angle_angle_type.CrossBondAngleAngle(atom1, atom2, atom3, bondingtype1=None, bondingtype2=None, bondingtype3=None, r1=Quantity(value=0.0, unit=nanometer), r2=Quantity(value=0.0, unit=nanometer), r3=Quantity(value=0.0, unit=nanometer), k=Quantity(value=0.0, unit=kilojoule/(nanometer**2*mole)), c=False)[source]

	Bases: intermol.forces.cross_bond_angle_angle_type.CrossBondAngleAngleType

stub documentation






	
class intermol.forces.cross_bond_angle_angle_type.CrossBondAngleAngleType(*args, **kwds)[source]

	Bases: intermol.forces.abstract_angle_type.AbstractAngleType


	
c

	




	
k

	




	
r1

	




	
r2

	




	
r3
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intermol.forces.cross_bond_bond_angle_type module


	
class intermol.forces.cross_bond_bond_angle_type.CrossBondBondAngle(atom1, atom2, atom3, bondingtype1=None, bondingtype2=None, bondingtype3=None, r1=Quantity(value=0.0, unit=nanometer), r2=Quantity(value=0.0, unit=nanometer), k=Quantity(value=0.0, unit=kilojoule/(nanometer**2*mole)), c=False)[source]

	Bases: intermol.forces.cross_bond_bond_angle_type.CrossBondBondAngleType

stub documentation






	
class intermol.forces.cross_bond_bond_angle_type.CrossBondBondAngleType(*args, **kwds)[source]

	Bases: intermol.forces.abstract_angle_type.AbstractAngleType


	
c

	




	
k

	




	
r1

	




	
r2
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intermol.forces.cubic_bond_type module


	
class intermol.forces.cubic_bond_type.CubicBond(atom1, atom2, bondingtype1=None, bondingtype2=None, length=Quantity(value=0.0, unit=nanometer), C2=Quantity(value=0.0, unit=kilojoule/(nanometer**2*mole)), C3=Quantity(value=0.0, unit=kilojoule/(nanometer**3*mole)), order=1, c=False)[source]

	Bases: intermol.forces.cubic_bond_type.CubicBondType

stub documentation






	
class intermol.forces.cubic_bond_type.CubicBondType(*args, **kwds)[source]

	Bases: intermol.forces.abstract_bond_type.AbstractBondType


	
C2

	




	
C3
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length
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intermol.forces.fene_bond_type module


	
class intermol.forces.fene_bond_type.FeneBond(atom1, atom2, bondingtype1=None, bondingtype2=None, length=Quantity(value=0.0, unit=nanometer), kb=Quantity(value=0.0, unit=kilojoule/(nanometer**2*mole)), order=1, c=False)[source]

	Bases: intermol.forces.fene_bond_type.FeneBondType

stub documentation






	
class intermol.forces.fene_bond_type.FeneBondType(*args, **kwds)[source]

	Bases: intermol.forces.abstract_bond_type.AbstractBondType


	
c

	




	
kb

	




	
length
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intermol.forces.fene_expandable_bond_type module


	
class intermol.forces.fene_expandable_bond_type.FeneExpandableBond(atom1, atom2, bondingtype1=None, bondingtype2=None, k=Quantity(value=0.0, unit=kilojoule/(nanometer**2*mole)), length=Quantity(value=0.0, unit=nanometer), epsilon=Quantity(value=0.0, unit=kilojoule/mole), sigma=Quantity(value=0.0, unit=nanometer), delta=Quantity(value=0.0, unit=nanometer), order=1, c=False)[source]

	Bases: intermol.forces.fene_expandable_bond_type.FeneExpandableBondType

stub documentation






	
class intermol.forces.fene_expandable_bond_type.FeneExpandableBondType(*args, **kwds)[source]

	Bases: intermol.forces.abstract_bond_type.AbstractBondType


	
c
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intermol.forces.forcedata module
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intermol.forces.forcefunctions module


	
intermol.forces.forcefunctions.build_paramlist(program)[source]

	Create a paramlist specific for a given program.






	
intermol.forces.forcefunctions.build_unitvars(program, paramlist, dumself=None)[source]

	Takes a string program name (one of the supported programs), and a ‘self’ object
it looks like the keyword is not being used, but it is used in the line eval(unit).
The test name ‘dumself’ needs to match what is in the force data arrays. Currently only used for lammps.






	
intermol.forces.forcefunctions.capifyname(forcename)[source]

	Return name of the class in camelCase.






	
intermol.forces.forcefunctions.create_kwd_dict(unitvars, paramlist, force_type_object, values, optvalues=None)[source]

	




	
intermol.forces.forcefunctions.create_kwds_from_entries(unitvars, paramlist, entries, force_type, offset=0)[source]

	Create a keyword dictionary given an array of information from a file format

requires the master set of units, the master set of parameter
lists, an object (either a force_class or force_type), the
list of information to be converted into a keyword, and an offset.





	Parameters:	offset (int) – how far over from the first entry we translate










	
intermol.forces.forcefunctions.get_parameter_kwds_from_force(force, forceparams, paramlist)[source]

	




	
intermol.forces.forcefunctions.get_parameter_list_from_force(force, paramlist)[source]

	Create a function that returns the paramters of a function type.

First, we need make some additions to the parameter list dictionary,
which we do once when the forcedata script is imported.  Useful to
put the forces here as well.  We won’t make this a function for now
since it’s needed in this module.






	
intermol.forces.forcefunctions.get_parameter_list_from_kwds(force, kwds, paramlist)[source]

	




	
intermol.forces.forcefunctions.optforceparams(force_type, forcetype_object=None)[source]

	Return the dictionary of optional paramters of an abstract force type.

If no object is given, we fill with blanks.






	
intermol.forces.forcefunctions.optparamkeylookup(force_type)[source]

	Given a force_type object, determine the key associated with the
optional parameters.






	
intermol.forces.forcefunctions.optparamlookup(force_type_object, object_default=False)[source]

	A wrapper for optforceparams that takes a force_type object and returns
the optional parameter dictionary.






	
intermol.forces.forcefunctions.specify(program_units, unitset, dumself=None, shouldEval=True)[source]

	Takes the dict of units, and a set of dimensions and replaces the dimensions with the appropriate units.
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intermol.forces.four_fdn_virtual_type module


	
class intermol.forces.four_fdn_virtual_type.FourFdnVirtual(atom1, atom2, atom3, atom4, atom5, bondingtype1=None, bondingtype2=None, bondingtype3=None, bondingtype4=None, bondingtype5=None, a=Quantity(value=0.0, unit=dimensionless), b=Quantity(value=0.0, unit=dimensionless), c=Quantity(value=0.0, unit=nanometer), placeholder=False)[source]

	Bases: intermol.forces.four_fdn_virtual_type.FourFdnVirtualType

stub documentation






	
class intermol.forces.four_fdn_virtual_type.FourFdnVirtualType(*args, **kwds)[source]

	Bases: intermol.forces.abstract_4_virtual_type.Abstract4VirtualType


	
a

	




	
b

	




	
c

	




	
placeholder
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intermol.forces.fourier_dihedral_type module


	
class intermol.forces.fourier_dihedral_type.FourierDihedral(atom1, atom2, atom3, atom4, bondingtype1=None, bondingtype2=None, bondingtype3=None, bondingtype4=None, c1=Quantity(value=0.0, unit=kilojoule/mole), c2=Quantity(value=0.0, unit=kilojoule/mole), c3=Quantity(value=0.0, unit=kilojoule/mole), c4=Quantity(value=0.0, unit=kilojoule/mole), c5=Quantity(value=0.0, unit=kilojoule/mole), improper=False)[source]

	Bases: intermol.forces.fourier_dihedral_type.FourierDihedralType

stub documentation






	
class intermol.forces.fourier_dihedral_type.FourierDihedralType(*args, **kwds)[source]

	Bases: intermol.forces.abstract_dihedral_type.AbstractDihedralType


	
c1

	




	
c2

	




	
c3

	




	
c4

	




	
c5

	




	
improper
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intermol.forces.g96_bond_type module


	
class intermol.forces.g96_bond_type.G96Bond(atom1, atom2, bondingtype1=None, bondingtype2=None, length=Quantity(value=0.0, unit=nanometer), k=Quantity(value=0.0, unit=kilojoule/(nanometer**4*mole)), order=1, c=False)[source]

	Bases: intermol.forces.g96_bond_type.G96BondType

stub documentation






	
class intermol.forces.g96_bond_type.G96BondType(*args, **kwds)[source]

	Bases: intermol.forces.abstract_bond_type.AbstractBondType


	
c

	




	
k

	




	
length
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intermol.forces.harmonic_angle_type module


	
class intermol.forces.harmonic_angle_type.HarmonicAngle(atom1, atom2, atom3, bondingtype1=None, bondingtype2=None, bondingtype3=None, theta=Quantity(value=0.0, unit=degree), k=Quantity(value=0.0, unit=kilojoule/(mole*radian**2)), c=False)[source]

	Bases: intermol.forces.harmonic_angle_type.HarmonicAngleType

stub documentation






	
class intermol.forces.harmonic_angle_type.HarmonicAngleType(*args, **kwds)[source]

	Bases: intermol.forces.abstract_angle_type.AbstractAngleType


	
c

	




	
k

	




	
theta

	











          

      

      

    


    
         Copyright 2015, Christoph Klein, Christopher Lee, Ellen Zhong, and Michael Shirts.
      Created using Sphinx 1.2.2.
    

  

    
      Navigation

      
        	
          index

        	
          modules |

        	
          next |

        	
          previous |

        	InterMol 0.2a1 documentation 

          	intermol.forces package 
 
      

    


    
      
          
            
  
intermol.forces.harmonic_bond_type module


	
class intermol.forces.harmonic_bond_type.HarmonicBond(atom1, atom2, bondingtype1=None, bondingtype2=None, length=Quantity(value=0.0, unit=nanometer), k=Quantity(value=0.0, unit=kilojoule/(nanometer**2*mole)), order=1, c=False)[source]

	Bases: intermol.forces.harmonic_bond_type.HarmonicBondType

stub documentation






	
class intermol.forces.harmonic_bond_type.HarmonicBondType(*args, **kwds)[source]

	Bases: intermol.forces.abstract_bond_type.AbstractBondType


	
c

	




	
k

	




	
length
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intermol.forces.harmonic_potential_bond_type module


	
class intermol.forces.harmonic_potential_bond_type.HarmonicPotentialBond(atom1, atom2, bondingtype1=None, bondingtype2=None, length=Quantity(value=0.0, unit=nanometer), k=Quantity(value=0.0, unit=kilojoule/(nanometer**2*mole)), order=1, c=False)[source]

	Bases: intermol.forces.harmonic_potential_bond_type.HarmonicPotentialBondType

stub documentation






	
class intermol.forces.harmonic_potential_bond_type.HarmonicPotentialBondType(*args, **kwds)[source]

	Bases: intermol.forces.abstract_bond_type.AbstractBondType


	
c

	




	
k

	




	
length

	




	
order
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intermol.forces.improper_harmonic_dihedral_type module


	
class intermol.forces.improper_harmonic_dihedral_type.ImproperHarmonicDihedral(atom1, atom2, atom3, atom4, bondingtype1=None, bondingtype2=None, bondingtype3=None, bondingtype4=None, xi=Quantity(value=0.0, unit=degree), k=Quantity(value=0.0, unit=kilojoule/(mole*radian**2)), improper=False)[source]

	Bases: intermol.forces.improper_harmonic_dihedral_type.ImproperHarmonicDihedralType

stub documentation






	
class intermol.forces.improper_harmonic_dihedral_type.ImproperHarmonicDihedralType(*args, **kwds)[source]

	Bases: intermol.forces.abstract_dihedral_type.AbstractDihedralType


	
improper

	




	
k
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intermol.forces.lj_c_nonbonded_type module


	
class intermol.forces.lj_c_nonbonded_type.LjCNonbonded(atom1, atom2, bondingtype1=None, bondingtype2=None, C6=Quantity(value=0.0, unit=nanometer**6*kilojoule/mole), C12=Quantity(value=0.0, unit=nanometer**12*kilojoule/mole), type=False)[source]

	Bases: intermol.forces.lj_c_nonbonded_type.LjCNonbondedType

stub documentation






	
class intermol.forces.lj_c_nonbonded_type.LjCNonbondedType(*args, **kwds)[source]

	Bases: intermol.forces.abstract_nonbonded_type.AbstractNonbondedType


	
C12
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type
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intermol.forces.lj_c_pair_type module


	
class intermol.forces.lj_c_pair_type.LjCPair(atom1, atom2, bondingtype1=None, bondingtype2=None, C6=Quantity(value=0.0, unit=nanometer**6*kilojoule/mole), C12=Quantity(value=0.0, unit=nanometer**12*kilojoule/mole), scaleLJ=None, scaleQQ=None, long=False)[source]

	Bases: intermol.forces.lj_c_pair_type.LjCPairType

stub documentation






	
class intermol.forces.lj_c_pair_type.LjCPairType(*args, **kwds)[source]

	Bases: intermol.forces.abstract_pair_type.AbstractPairType


	
C12

	




	
C6

	




	
long

	




	
scaleLJ

	




	
scaleQQ
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intermol.forces.lj_default_pair_type module


	
class intermol.forces.lj_default_pair_type.LjDefaultPair(atom1, atom2, bondingtype1=None, bondingtype2=None, scaleLJ=None, scaleQQ=None, long=False)[source]

	Bases: intermol.forces.lj_default_pair_type.LjDefaultPairType

stub documentation






	
class intermol.forces.lj_default_pair_type.LjDefaultPairType(*args, **kwds)[source]

	Bases: intermol.forces.abstract_pair_type.AbstractPairType
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intermol.forces.lj_sigeps_nonbonded_type module


	
class intermol.forces.lj_sigeps_nonbonded_type.LjSigepsNonbonded(atom1, atom2, bondingtype1=None, bondingtype2=None, sigma=Quantity(value=0.0, unit=nanometer), epsilon=Quantity(value=0.0, unit=kilojoule/mole), type=False)[source]

	Bases: intermol.forces.lj_sigeps_nonbonded_type.LjSigepsNonbondedType

stub documentation






	
class intermol.forces.lj_sigeps_nonbonded_type.LjSigepsNonbondedType(*args, **kwds)[source]

	Bases: intermol.forces.abstract_nonbonded_type.AbstractNonbondedType
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intermol.forces.lj_sigeps_pair_type module


	
class intermol.forces.lj_sigeps_pair_type.LjSigepsPair(atom1, atom2, bondingtype1=None, bondingtype2=None, sigma=Quantity(value=0.0, unit=nanometer), epsilon=Quantity(value=0.0, unit=kilojoule/mole), scaleLJ=None, scaleQQ=None, long=False)[source]

	Bases: intermol.forces.lj_sigeps_pair_type.LjSigepsPairType

stub documentation






	
class intermol.forces.lj_sigeps_pair_type.LjSigepsPairType(*args, **kwds)[source]

	Bases: intermol.forces.abstract_pair_type.AbstractPairType
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intermol.forces.ljq_c_pair_type module


	
class intermol.forces.ljq_c_pair_type.LjqCPair(atom1, atom2, bondingtype1=None, bondingtype2=None, qi=Quantity(value=0.0, unit=elementary charge), qj=Quantity(value=0.0, unit=elementary charge), C6=Quantity(value=0.0, unit=nanometer**6*kilojoule/mole), C12=Quantity(value=0.0, unit=nanometer**12*kilojoule/mole), scaleLJ=None, scaleQQ=None, long=False)[source]

	Bases: intermol.forces.ljq_c_pair_type.LjqCPairType

stub documentation






	
class intermol.forces.ljq_c_pair_type.LjqCPairType(*args, **kwds)[source]

	Bases: intermol.forces.abstract_pair_type.AbstractPairType
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intermol.forces.ljq_default_pair_type module


	
class intermol.forces.ljq_default_pair_type.LjqDefaultPair(atom1, atom2, bondingtype1=None, bondingtype2=None, scaleLJ=None, scaleQQ=None, long=False)[source]

	Bases: intermol.forces.ljq_default_pair_type.LjqDefaultPairType

stub documentation






	
class intermol.forces.ljq_default_pair_type.LjqDefaultPairType(*args, **kwds)[source]

	Bases: intermol.forces.abstract_pair_type.AbstractPairType
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intermol.forces.ljq_sigeps_pair_type module


	
class intermol.forces.ljq_sigeps_pair_type.LjqSigepsPair(atom1, atom2, bondingtype1=None, bondingtype2=None, qi=Quantity(value=0.0, unit=elementary charge), qj=Quantity(value=0.0, unit=elementary charge), sigma=Quantity(value=0.0, unit=nanometer), epsilon=Quantity(value=0.0, unit=kilojoule/mole), scaleLJ=None, scaleQQ=None, long=False)[source]

	Bases: intermol.forces.ljq_sigeps_pair_type.LjqSigepsPairType

stub documentation






	
class intermol.forces.ljq_sigeps_pair_type.LjqSigepsPairType(*args, **kwds)[source]

	Bases: intermol.forces.abstract_pair_type.AbstractPairType
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intermol.forces.make_forces module
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intermol.forces.morse_bond_type module


	
class intermol.forces.morse_bond_type.MorseBond(atom1, atom2, bondingtype1=None, bondingtype2=None, length=Quantity(value=0.0, unit=nanometer), D=Quantity(value=0.0, unit=kilojoule/mole), beta=Quantity(value=0.0, unit=/nanometer), order=1, c=False)[source]

	Bases: intermol.forces.morse_bond_type.MorseBondType

stub documentation






	
class intermol.forces.morse_bond_type.MorseBondType(*args, **kwds)[source]

	Bases: intermol.forces.abstract_bond_type.AbstractBondType
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intermol.forces.nonlinear_bond_type module


	
class intermol.forces.nonlinear_bond_type.NonlinearBond(atom1, atom2, bondingtype1=None, bondingtype2=None, epsilon=Quantity(value=0.0, unit=kilojoule/mole), r0=Quantity(value=0.0, unit=nanometer), lamda=Quantity(value=0.0, unit=nanometer), order=1, c=False)[source]

	Bases: intermol.forces.nonlinear_bond_type.NonlinearBondType

http://lammps.sandia.gov/doc/bond_nonlinear.html






	
class intermol.forces.nonlinear_bond_type.NonlinearBondType(*args, **kwds)[source]

	Bases: intermol.forces.abstract_bond_type.AbstractBondType
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intermol.forces.proper_periodic_dihedral_type module


	
class intermol.forces.proper_periodic_dihedral_type.ProperPeriodicDihedral(atom1, atom2, atom3, atom4, bondingtype1=None, bondingtype2=None, bondingtype3=None, bondingtype4=None, phi=Quantity(value=0.0, unit=degree), k=Quantity(value=0.0, unit=kilojoule/mole), multiplicity=Quantity(value=0.0, unit=dimensionless), weight=Quantity(value=0.0, unit=dimensionless), improper=False)[source]

	Bases: intermol.forces.proper_periodic_dihedral_type.ProperPeriodicDihedralType

stub documentation






	
class intermol.forces.proper_periodic_dihedral_type.ProperPeriodicDihedralType(*args, **kwds)[source]

	Bases: intermol.forces.abstract_dihedral_type.AbstractDihedralType
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intermol.forces.quartic_angle_type module


	
class intermol.forces.quartic_angle_type.QuarticAngle(atom1, atom2, atom3, bondingtype1=None, bondingtype2=None, bondingtype3=None, theta=Quantity(value=0.0, unit=degree), C0=Quantity(value=0.0, unit=kilojoule/mole), C1=Quantity(value=0.0, unit=kilojoule/(mole*radian)), C2=Quantity(value=0.0, unit=kilojoule/(mole*radian**2)), C3=Quantity(value=0.0, unit=kilojoule/(mole*radian**3)), C4=Quantity(value=0.0, unit=kilojoule/(mole*radian**4)), c=False)[source]

	Bases: intermol.forces.quartic_angle_type.QuarticAngleType

stub documentation






	
class intermol.forces.quartic_angle_type.QuarticAngleType(*args, **kwds)[source]

	Bases: intermol.forces.abstract_angle_type.AbstractAngleType
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intermol.forces.quartic_bond_type module


	
class intermol.forces.quartic_bond_type.QuarticBond(atom1, atom2, bondingtype1=None, bondingtype2=None, length=Quantity(value=0.0, unit=nanometer), C2=Quantity(value=0.0, unit=kilojoule/(nanometer**2*mole)), C3=Quantity(value=0.0, unit=kilojoule/(nanometer**3*mole)), C4=Quantity(value=0.0, unit=kilojoule/(nanometer**4*mole)), order=1, c=False)[source]

	Bases: intermol.forces.quartic_bond_type.QuarticBondType

stub documentation






	
class intermol.forces.quartic_bond_type.QuarticBondType(*args, **kwds)[source]

	Bases: intermol.forces.abstract_bond_type.AbstractBondType
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intermol.forces.quartic_breakable_bond_type module


	
class intermol.forces.quartic_breakable_bond_type.QuarticBreakableBond(atom1, atom2, bondingtype1=None, bondingtype2=None, k=Quantity(value=0.0, unit=kilojoule/(nanometer**4*mole)), B1=Quantity(value=0.0, unit=nanometer), B2=Quantity(value=0.0, unit=nanometer), Rc=Quantity(value=0.0, unit=nanometer), U0=Quantity(value=0.0, unit=kilojoule/mole), order=1, c=False)[source]

	Bases: intermol.forces.quartic_breakable_bond_type.QuarticBreakableBondType

http://lammps.sandia.gov/doc/bond_quartic.html






	
class intermol.forces.quartic_breakable_bond_type.QuarticBreakableBondType(*args, **kwds)[source]

	Bases: intermol.forces.abstract_bond_type.AbstractBondType
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intermol.forces.rb_dihedral_type module


	
class intermol.forces.rb_dihedral_type.RbDihedral(atom1, atom2, atom3, atom4, bondingtype1=None, bondingtype2=None, bondingtype3=None, bondingtype4=None, C0=Quantity(value=0.0, unit=kilojoule/mole), C1=Quantity(value=0.0, unit=kilojoule/mole), C2=Quantity(value=0.0, unit=kilojoule/mole), C3=Quantity(value=0.0, unit=kilojoule/mole), C4=Quantity(value=0.0, unit=kilojoule/mole), C5=Quantity(value=0.0, unit=kilojoule/mole), C6=Quantity(value=0.0, unit=kilojoule/mole), improper=False)[source]

	Bases: intermol.forces.rb_dihedral_type.RbDihedralType

stub documentation






	
class intermol.forces.rb_dihedral_type.RbDihedralType(*args, **kwds)[source]

	Bases: intermol.forces.abstract_dihedral_type.AbstractDihedralType
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intermol.forces.settles module


	
class intermol.forces.settles.Settles(*args, **kwds)[source]

	Bases: intermol.forces.abstract_type.AbstractType









          

      

      

    


    
         Copyright 2015, Christoph Klein, Christopher Lee, Ellen Zhong, and Michael Shirts.
      Created using Sphinx 1.2.2.
    

  

    
      Navigation

      
        	
          index

        	
          modules |

        	
          next |

        	
          previous |

        	InterMol 0.2a1 documentation 

          	intermol.forces package 
 
      

    


    
      
          
            
  
intermol.forces.three_fad_virtual_type module


	
class intermol.forces.three_fad_virtual_type.ThreeFadVirtual(atom1, atom2, atom3, atom4, bondingtype1=None, bondingtype2=None, bondingtype3=None, bondingtype4=None, theta=Quantity(value=0.0, unit=degree), d=Quantity(value=0.0, unit=nanometer), placeholder=False)[source]

	Bases: intermol.forces.three_fad_virtual_type.ThreeFadVirtualType

stub documentation






	
class intermol.forces.three_fad_virtual_type.ThreeFadVirtualType(*args, **kwds)[source]

	Bases: intermol.forces.abstract_3_virtual_type.Abstract3VirtualType
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intermol.forces.three_fd_virtual_type module


	
class intermol.forces.three_fd_virtual_type.ThreeFdVirtual(atom1, atom2, atom3, atom4, bondingtype1=None, bondingtype2=None, bondingtype3=None, bondingtype4=None, a=Quantity(value=0.0, unit=dimensionless), d=Quantity(value=0.0, unit=nanometer), placeholder=False)[source]

	Bases: intermol.forces.three_fd_virtual_type.ThreeFdVirtualType

stub documentation






	
class intermol.forces.three_fd_virtual_type.ThreeFdVirtualType(*args, **kwds)[source]

	Bases: intermol.forces.abstract_3_virtual_type.Abstract3VirtualType


	
a

	




	
d

	




	
placeholder

	











          

      

      

    


    
         Copyright 2015, Christoph Klein, Christopher Lee, Ellen Zhong, and Michael Shirts.
      Created using Sphinx 1.2.2.
    

  

    
      Navigation

      
        	
          index

        	
          modules |

        	
          next |

        	
          previous |

        	InterMol 0.2a1 documentation 

          	intermol.forces package 
 
      

    


    
      
          
            
  
intermol.forces.three_linear_virtual_type module


	
class intermol.forces.three_linear_virtual_type.ThreeLinearVirtual(atom1, atom2, atom3, atom4, bondingtype1=None, bondingtype2=None, bondingtype3=None, bondingtype4=None, a=Quantity(value=0.0, unit=dimensionless), b=Quantity(value=0.0, unit=dimensionless), placeholder=False)[source]

	Bases: intermol.forces.three_linear_virtual_type.ThreeLinearVirtualType

stub documentation






	
class intermol.forces.three_linear_virtual_type.ThreeLinearVirtualType(*args, **kwds)[source]

	Bases: intermol.forces.abstract_3_virtual_type.Abstract3VirtualType
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intermol.forces.three_out_virtual_type module


	
class intermol.forces.three_out_virtual_type.ThreeOutVirtual(atom1, atom2, atom3, atom4, bondingtype1=None, bondingtype2=None, bondingtype3=None, bondingtype4=None, a=Quantity(value=0.0, unit=dimensionless), b=Quantity(value=0.0, unit=dimensionless), c=Quantity(value=0.0, unit=/nanometer), placeholder=False)[source]

	Bases: intermol.forces.three_out_virtual_type.ThreeOutVirtualType

stub documentation






	
class intermol.forces.three_out_virtual_type.ThreeOutVirtualType(*args, **kwds)[source]

	Bases: intermol.forces.abstract_3_virtual_type.Abstract3VirtualType
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intermol.forces.trig_dihedral_type module


	
class intermol.forces.trig_dihedral_type.TrigDihedral(atom1, atom2, atom3, atom4, bondingtype1=None, bondingtype2=None, bondingtype3=None, bondingtype4=None, phi=Quantity(value=0.0, unit=degree), fc0=Quantity(value=0.0, unit=kilojoule/mole), fc1=Quantity(value=0.0, unit=kilojoule/mole), fc2=Quantity(value=0.0, unit=kilojoule/mole), fc3=Quantity(value=0.0, unit=kilojoule/mole), fc4=Quantity(value=0.0, unit=kilojoule/mole), fc5=Quantity(value=0.0, unit=kilojoule/mole), fc6=Quantity(value=0.0, unit=kilojoule/mole), improper=False)[source]

	Bases: intermol.forces.trig_dihedral_type.TrigDihedralType

stub documentation






	
class intermol.forces.trig_dihedral_type.TrigDihedralType(*args, **kwds)[source]

	Bases: intermol.forces.abstract_dihedral_type.AbstractDihedralType
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intermol.forces.two_virtual_type module


	
class intermol.forces.two_virtual_type.TwoVirtual(atom1, atom2, atom3, bondingtype1=None, bondingtype2=None, bondingtype3=None, a=Quantity(value=0.0, unit=dimensionless), placeholder=False)[source]

	Bases: intermol.forces.two_virtual_type.TwoVirtualType

stub documentation






	
class intermol.forces.two_virtual_type.TwoVirtualType(*args, **kwds)[source]

	Bases: intermol.forces.abstract_2_virtual_type.Abstract2VirtualType
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intermol.forces.urey_bradley_angle_type module


	
class intermol.forces.urey_bradley_angle_type.UreyBradleyAngle(atom1, atom2, atom3, bondingtype1=None, bondingtype2=None, bondingtype3=None, theta=Quantity(value=0.0, unit=degree), k=Quantity(value=0.0, unit=kilojoule/(mole*radian**2)), r=Quantity(value=0.0, unit=nanometer), kUB=Quantity(value=0.0, unit=kilojoule/(nanometer**2*mole)), c=False)[source]

	Bases: intermol.forces.urey_bradley_angle_type.UreyBradleyAngleType

stub documentation






	
class intermol.forces.urey_bradley_angle_type.UreyBradleyAngleType(*args, **kwds)[source]

	Bases: intermol.forces.abstract_angle_type.AbstractAngleType
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  Source code for intermol.moleculetype

from orderedset import OrderedSet


[docs]class MoleculeType(object):
    """An abstract container for molecules of one type. """
    def __init__(self, name=None):
        """Initialize the MoleculeType container.

        Args:
            name (str): the name of the moleculetype to add
        """
        if not name:
            name = 'MOL'
        self.name = name
        self.molecules = OrderedSet()

        self.bond_forces = set()
        self.pair_forces = set()
        self.angle_forces = set()
        self.dihedral_forces = set()
        self.virtual_forces = set()
        self.torsiontorsion_forces = set()
        self.constraints = set()
        self.exclusions = set()
        self.settles = None
        self.nrexcl = None

[docs]    def add_molecule(self, molecule):
        """Add a molecule into the moleculetype container

        Args:
            molecule (Molecule): the molecule to append
        """
        self.molecules.add(molecule)


    def __repr__(self):
        return "MoleculeType '{}' with {} molecules".format(
            self.name, len(self.molecules))

    def __str__(self):
        return "MoleculeType{} '{}' with {} molecules".format(
            id(self), self.name, len(self.molecules))
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  Source code for intermol.convert

import argparse
import logging
import os
import sys
import warnings

import numpy as np

from intermol.gromacs import gromacs_driver
from intermol.lammps import lammps_driver
import intermol.tests


# Make a global logging object.
from intermol.tests.testing_tools import which

logger = logging.getLogger('InterMolLog')
if __name__ == "__main__":
    # Specifies lowest severity log messages to handle.
    logger.setLevel(logging.DEBUG)
    h = logging.StreamHandler()
    h.setLevel(logging.INFO)  # Ignores DEBUG level for now.
    f = logging.Formatter("%(levelname)s %(asctime)s %(message)s",
                          "%Y-%m-%d %H:%M:%S")
    h.setFormatter(f)
    logger.addHandler(h)

    # Redirect warnings module messages to logging system.
    logging.captureWarnings(True)
    warning_logger = logging.getLogger('py.warnings')
    warning_logger.addHandler(h)


[docs]def parse_args(args):
    parser = argparse.ArgumentParser(description='Perform a file conversion')

    # Input arguments.
    group_in = parser.add_argument_group('Choose input conversion format')
    group_in.add_argument('--des_in', nargs=1, metavar='file',
            help='.cms file for conversion from DESMOND file format')
    group_in.add_argument('--gro_in', nargs=2, metavar='file',
            help='.gro and .top file for conversion from GROMACS file format')
    group_in.add_argument('--lmp_in', nargs=1, metavar='file',
            help='input file for conversion from LAMMPS file format (expects'
                 ' data file in same directory and a read_data call)')

    # Output arguments.
    group_out = parser.add_argument_group('Choose output conversion format(s)')
    group_out.add_argument('--desmond', action='store_true',
            help='convert to DESMOND')
    group_out.add_argument('--gromacs', action='store_true',
            help='convert to GROMACS')
    group_out.add_argument('--lammps', action='store_true',
            help='convert to LAMMPS')

    # Other options.
    group_misc = parser.add_argument_group('Other optional arguments')
    group_misc.add_argument('--odir', metavar='directory', default='.',
            help='specification of output directory (default: ./)')
    group_misc.add_argument('--oname', metavar='prefix', default='',
            help='specification of prefix for output filenames '
                 '(default: inputprefix_converted)')
    group_misc.add_argument('-e', '--energy', dest='energy', action='store_true',
            help='evaluate energy of input and output files for comparison')
    group_misc.add_argument('--efile', default='',
            help='optional run file for energy evaluation (e.g. .cfg, .mdp, .input)')
    group_misc.add_argument('-dp', '--despath', dest='despath',
            metavar='path', default='',
            help='path for DESMOND binary, needed for energy evaluation')
    group_misc.add_argument('-gp', '--gropath', dest='gropath',
            metavar='path', default='',
            help='path for GROMACS binary, needed for energy evaluation')
    group_misc.add_argument('-lp', '--lmppath', dest='lmppath',
            metavar='path', default='lmp_openmpi',
            help='path for LAMMPS binary, needed for energy evaluation')
    group_misc.add_argument('-f', '--force', dest='force', action='store_true',
            help='ignore warnings (NOTE: may lead to partially correct topologies)')
    group_misc.add_argument('-v', '--verbose', dest='verbose', action='store_true',
            help='high verbosity, includes DEBUG level output')

    # Prints help if no arguments given.
    if len(sys.argv) == 1:
        parser.print_help()
        sys.exit(1)
    return parser.parse_args(args)



[docs]def main(args=None):
    logger.info('Beginning InterMol conversion')
    if not args:
        args = vars(parse_args(args))

    if args.get('verbose'):
        h.setLevel(logging.DEBUG)
    # Print warnings.
    warnings.simplefilter("always")
    if not args.get('force'):
        # Warnings will be treated as exceptions unless force flag is used.
        warnings.simplefilter("error")

    gropath = args.get('gropath')
    if not gropath:
        gropath = ''
    lmppath = args.get('lmppath')
    if not lmppath:
        for exe in ['lmp_mpi', 'lmp_openmpi']:
            if which(exe):
                lmppath = exe
        else:
            logger.exception('Found no LAMMPS executable.')

    # --------------- PROCESS INPUTS ----------------- #
    if args.get('gro_in'):
        gromacs_files = args['gro_in']

        prefix = os.path.splitext(os.path.basename(gromacs_files[0]))[0]
        # Find the top file since order of inputs is not enforced.
        top_in = [x for x in gromacs_files if x.endswith('.top')]
        assert(len(top_in) == 1)
        top_in = top_in[0]

        # Find the gro file since order of inputs is not enforced.
        gro_in = [x for x in gromacs_files if x.endswith('.gro')]
        assert(len(gro_in) == 1)
        gro_in = gro_in[0]

        system = gromacs_driver.read_file(top_in, gro_in, gropath)
    elif args.get('lmp_in'):
        lammps_file = args['lmp_in']
        prefix = os.path.splitext(os.path.basename(lammps_file))[0]
        system = lammps_driver.read_file(in_file=lammps_file)
    else:
        logger.error('No input file')
        sys.exit(1)

    # --------------- WRITE OUTPUTS ----------------- #
    if not args.get('oname'):
        oname = '{0}_converted'.format(prefix)
    else:
        oname = args['oname']
    oname = os.path.join(args['odir'], oname)  # Prepend output directory to oname.

    output_status = dict()
    # TODO: factor out exception handling
    if args.get('gromacs'):
        try:
            gromacs_driver.write_file(system,
                '{0}.top'.format(oname), '{0}.gro'.format(oname))
        except Exception as e:
            logger.exception(e)
            output_status['gromacs'] = e
        else:
            output_status['gromacs'] = 0

    if args.get('lammps'):
        try:
            lammps_driver.write_file('{0}.input'.format(oname), system)
        except Exception as e:
            logger.exception(e)
            output_status['lammps'] = e
        else:
            output_status['lammps'] = 0

    # --------------- ENERGY EVALUATION ----------------- #
    if args.get('energy'):
        # Run control file paths.
        tests_path = os.path.dirname(intermol.tests.__file__)

        # Required for all gromacs conversions.
        mdp_path = os.path.join(tests_path, 'gromacs', 'grompp.mdp')

        # Evaluate input energies.
        if args.get('gro_in'):
            input_type = 'gromacs'
            tests_path = os.path.dirname(intermol.tests.__file__)
            mdp_path = os.path.join(tests_path, 'gromacs', 'grompp.mdp')
            e_in, e_infile = gromacs_driver.gromacs_energies(top_in, gro_in,
                    mdp_path, gropath, '')
        else:
            logger.warn('Code should have never made it here!')

        # Evaluate output energies.
        output_type = []
        e_outfile = []
        e_out = []
        if args.get('gromacs') and output_status['gromacs'] == 0:
            output_type.append('gromacs')
            try:
                out, outfile = gromacs_driver.gromacs_energies(
                        '{0}.top'.format(oname), '{0}.gro'.format(oname),
                        mdp_path, gropath, '')
            except Exception as e:
                output_status['gromacs'] = e
                logger.exception(e)
                e_out.append(-1)
                e_outfile.append(-1)
            else:
                output_status['gromacs'] = get_diff(e_in, out)
                e_out.append(out)
                e_outfile.append(outfile)

        if args.get('lammps') and output_status['lammps'] == 0:
            output_type.append('lammps')
            try:
                out, outfile = lammps_driver.lammps_energies(
                        '{0}.input'.format(oname), lmppath)
            except Exception as e:
                output_status['lammps'] = e
                logger.exception(e)
                e_out.append(-1)
                e_outfile.append(-1)
            else:
                output_status['lammps'] = get_diff(e_in, out)
                e_out.append(out)
                e_outfile.append(outfile)

        # Display energy comparison results.
        out = ['InterMol Conversion Energy Comparison Results','']
        out.append('{0} input energy file: {1}'.format(input_type, e_infile))
        for out_type, file in zip(output_type, e_outfile):
            out.append('{0} output energy file: {1}'.format(out_type, file))
        out += summarize_energy_results(e_in, e_out, input_type, output_type)
        logger.info('\n'.join(out))
    logger.info('Finished!')
    return output_status



[docs]def get_diff(e_in, e_out):
    """Returns difference in potential energy.

    arguments:
        e_in  - dictionary of energy groups from input file
        e_out - dictionary of energy groups from output file

    returns:
        potential energy difference in units of the input
    """
    type = 'Potential'
    input = e_in[type]
    diff = e_out[type].in_units_of(input.unit) - input
    return diff._value



[docs]def find_match(key, dictionary, unit):
    """Helper function for `summarize_energy_results`. """
    if key in dictionary:
        return dictionary[key].value_in_unit(unit)
    else:
        return np.nan



[docs]def summarize_energy_results(energy_input, energy_outputs, input_type, output_types):
    """Creates a table comparing input and output energy groups.

    Args:
        energy_input (dict): energy groups from input file
        energy_output(list): containing dictionary of energy groups or -1 for
            each output file
        input_type (str): input engine
        output_types (list): containing output formats

    Returns:
        out (list of strings): which forms a summary table using "\n".join(out)
    """
    out = []
    # remove failed evaluations (-1 in energy_outputs)
    failed_i = [i for i, x in enumerate(energy_outputs) if x == -1]
    failed = [output_types[i] for i in failed_i]
    output_types = [x for i, x in enumerate(output_types) if i not in failed_i]
    energy_outputs = [x for x in energy_outputs if x != -1]

    # find all distinct labels
    labels = set(energy_input.keys())
    for e_out in energy_outputs:
        for key, value in e_out.iteritems():
            labels.add(key)

    # set up energy comparison table
    labels = list(labels)
    unit = energy_input[energy_input.keys()[0]].unit
    energy_all = [energy_input] + energy_outputs
    data = np.empty((len(labels), len(energy_all)))
    for i in range(len(data)):
        for j in range(len(energy_all)):
            data[i, j] = find_match(labels[i], energy_all[j], unit)

    # TODO: sort table
    out.append('')
    out.append('Energy group summary')
    out.append('=======================================================================')
    header = '%20s %18s ' % ('type', 'input (%s)' % input_type)
    for otype in output_types:
        header += '%37s' %('output (%s) diff (%s)' % (otype, otype))
    out.append(header)
    for i in range(len(data)):
        line = '%20s ' % labels[i]
        line += '%18.8f ' % data[i][0]
        for j in range(1, len(data[i])):
            line += '%18.8f %18.8f' % (data[i][j], data[i][j]-data[i][0])
        out.append(line)
    out.append('')
    # get differences in potential energy
    i = labels.index('Potential')
    diff = data[i, 1::] - data[i, 0]
    for d, otype in zip(diff, output_types):
        out.append('difference in potential energy from %s=>%s conversion: %18.8f'
                    % (input_type, otype, d))
    for f in failed:
        out.append('energy comparison for {0} output failed'.format(f))
    out.append('=======================================================================')
    return out



if __name__ == '__main__':
    main()
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  Source code for intermol.orderedset

import collections
from copy import deepcopy


[docs]class OrderedSet(collections.Set):

    def __init__(self, iterable=()):
        self.d = collections.OrderedDict.fromkeys(iterable)

[docs]    def add(self, key):
        self.d[key] = None


[docs]    def discard(self, key):
        del self.d[key]


[docs]    def difference_update(self, *args, **kwargs):
        intersection = set(self.d.keys()).intersection(args[0])
        self.intersection_update(intersection)


[docs]    def intersection_update(self, *args, **kwargs):
        for part in args[0]:
            del self.d[part]


    def __len__(self):
        return len(self.d)

    def __contains__(self, element):
        return element in self.d

    def __iter__(self):
        return self.d.__iter__()

    def __le__(self, other):
        if not isinstance(other, collections.Set):
            return NotImplemented
        if len(self) > len(other):
            return False

        for e1, e2 in zip(self, other):
            if e1 != e2:
                return False
        return True

    ### General Methods
    def __del__(self):
        self.d.clear()                    # remove circular labels

    def __repr__(self):
        class_name = self.__class__.__name__
        if not self:
            return '{0!s}()'.format(class_name)
        return '{0!s}({1!r})'.format(class_name, list(self))

    def __deepcopy__(self, memo):
        result = OrderedSet()
        for elt in self:
            result.add(deepcopy(elt,memo))
        return result






          

      

      

    


    
        © Copyright 2015, Christoph Klein, Christopher Lee, Ellen Zhong, and Michael Shirts.
      Created using Sphinx 1.2.2.
    

  

_static/comment-close.png





_modules/intermol/molecule.html


    
      Navigation


      
        		
          index


        		
          modules |


        		InterMol 0.2a1 documentation »


          		Module code »

 
      


    


    
      
          
            
  Source code for intermol.molecule

[docs]class Molecule(object):
    """An abstract molecule object. """

    def __init__(self, name=None):
        """Initialize the molecule

        Args:
            name (str): name of the molecule
        """
        if not name:
            name = "MOL"
        self.name = name
        self._atoms = list()

[docs]    def add_atom(self, atom):
        """Add an atom

        Args:
            atom (Atom): the atom to add into the molecule
        """
        self._atoms.append(atom)


    @property
[docs]    def atoms(self):
        """Return an orderedset of atoms. """
        return self._atoms


    def __repr__(self):
        return "Molecule '{}' with {} atoms".format(self.name, len(self.atoms))

    def __str__(self):
        return "Molecule{} '{}' with {} atoms".format(
            id(self), self.name, len(self.atoms))
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  Source code for intermol.gromacs.gromacs_parser

from collections import OrderedDict
import logging
import os
import math

import simtk.unit as units
from intermol.atom import Atom

from intermol.forces import *
import intermol.forces.forcefunctions as ff
from intermol.molecule import Molecule
from intermol.moleculetype import MoleculeType
from intermol.system import System
from grofile_parser import GromacsGroParser


logger = logging.getLogger('InterMolLog')


[docs]def load_gromacs(top_file, gro_file, include_dir=None, defines=None):
    """Load a set of GROMACS input files into a `System`.

    Args:
        top_file:
        gro_file:
        include_dir:
        defines:
    Returns:
        system:
    """
    parser = GromacsParser(top_file, gro_file,
                           include_dir=include_dir, defines=defines)
    return parser.read()



[docs]def write_gromacs(top_file, gro_file, system):
    """Load a set of GROMACS input files into a `System`.

    Args:
        top_file:
        gro_file:
        include_dir:
        defines:
    Returns:
        system:
    """
    parser = GromacsParser(top_file, gro_file, system)
    return parser.write()



[docs]def default_gromacs_include_dir():
    """Find the location where gromacs #include files are referenced from, by
    searching for (1) gromacs environment variables, (2) just using the default
    gromacs install location, /usr/local/gromacs/share/gromacs/top. """
    if 'GMXLIB' in os.environ:
        return os.environ['GMXLIB']
    if 'GMXDATA' in os.environ:
        return os.path.join(os.environ['GMXDATA'], 'top')
    if 'GMXBIN' in os.environ:
        return os.path.abspath(os.path.join(
            os.environ['GMXBIN'], '..', 'share', 'gromacs', 'top'))
    return '/usr/local/gromacs/share/gromacs/top'



[docs]class GromacsParser(object):
    """
    A class containing methods required to read in a Gromacs(4.5.4) Topology File
    """

    # 'lookup_*' is the inverse dictionary typically used for writing
    gromacs_combination_rules = {
        '1': 'Multiply-C6C12',
        '2': 'Lorentz-Berthelot',
        '3': 'Multiply-Sigeps'
        }
    lookup_gromacs_combination_rules = dict(
        (v, k) for k, v in gromacs_combination_rules.items())

    gromacs_pairs = {
        # First three correspond to pairtype 1, last two pairtype 2.
        # Letter is arbitrary.
        '1A': LjCPair,
        '1B': LjSigepsPair,
        '1C': LjDefaultPair,
        '2A': LjqCPair,
        '2B': LjqSigepsPair,
        '2C': LjqDefaultPair
        }

    lookup_gromacs_pairs = dict((v, k) for k, v in gromacs_pairs.items())

    gromacs_pair_types = dict(
        (k, eval(v.__name__ + 'Type')) for k, v in gromacs_pairs.items())

    gromacs_bonds = {
        '1': HarmonicBond,
        '2': G96Bond,
        '3': MorseBond,
        '4': CubicBond,
        '5': ConnectionBond,
        '6': HarmonicPotentialBond,
        '7': FeneBond
        }
    lookup_gromacs_bonds = dict((v, k) for k, v in gromacs_bonds.items())

    gromacs_bond_types = dict(
        (k, eval(v.__name__ + 'Type')) for k, v in gromacs_bonds.items())

[docs]    def canonical_bond(self, params, bond, direction='into'):
        """
        Args:
            params:
            bond:
            direction:
        Returns:
        """
        if direction == 'into':
            return bond, params
        else:  # currently, no bonds need to be de-canonicalized
            b_type = self.lookup_gromacs_bonds[bond.__class__]
            if b_type:
                return b_type, params
            else:
                logger.warn("WriteError: found unsupported bond type {0}".format(
                        bond.__class__.__name__))


    gromacs_angles = {
        '1': HarmonicAngle,
        '2': CosineSquaredAngle,
        '3': CrossBondBondAngle,
        '4': CrossBondAngleAngle,
        '5': UreyBradleyAngle,
        '6': QuarticAngle
        }
    lookup_gromacs_angles = dict((v, k) for k, v in gromacs_angles.items())

    gromacs_angle_types = dict(
        (k, eval(v.__name__ + 'Type')) for k, v in gromacs_angles.items())

[docs]    def canonical_angle(self, params, angle, direction = 'into'):
        """
        Args:
            params:
            angle:
            direction:
        Returns:
        """
        if direction == 'into':
            return angle, params
        else:  # currently, no angles need to be de-canonicalized
            a_type = self.lookup_gromacs_angles[angle.__class__]
            if a_type:
                return a_type, params
            else:
                logger.warn("WriteError: found unsupported angle type {0}".format(
                        angle.__class__.__name__))


    gromacs_dihedrals = {
        # TrigDihedrals are actually used for 1, 4, and 9.  Can't use lists as keys!
        '1': ProperPeriodicDihedral,
        '2': ImproperHarmonicDihedral,
        '3': RbDihedral,
        '4': ProperPeriodicDihedral,
        '5': FourierDihedral,
        '9': ProperPeriodicDihedral,
        'Trig': TrigDihedral
        }
    lookup_gromacs_dihedrals = {
        TrigDihedral: 'Trig',
        ImproperHarmonicDihedral: '2',
        RbDihedral: '3',
        FourierDihedral: '5'
        }

    gromacs_dihedral_types = dict(
        (k, eval(v.__name__ + 'Type')) for k, v in gromacs_dihedrals.items())

[docs]    def canonical_dihedral(self, params, dihedral, direction='into'):
        """

        We can fit everything into two types of dihedrals - dihedral_trig, and
        improper harmonic. Dihedral trig is of the form

            fc0 + sum_i=1^6 fci (cos(nx-phi)

        Proper dihedrals can be stored easily in this form, since they have
        only 1 n. Improper dihedrals can as well (flag as improper). RB can be
        stored as well, assuming phi = 0 or 180. Fourier can also be stored. A
        full dihedral trig can be decomposed into multiple proper dihedrals.

        Will need to handle multiple dihedrals little differently in that we
        will need to add multiple 9 dihedrals together into a single
        dihedral_trig, as long as they have the same phi angle (seems to be
        always the case).

        Args:
            params:
            dihedral:
            direction:
        Returns:
        """
        if direction == 'into':
            # if we are converting a type
            if 'Type' in dihedral.__name__:
                # Convert the dihedral parameters to the form we want to
                # actually store.
                converted_dihedral = dihedral  # Default.
                if dihedral == ProperPeriodicDihedralType:  # Proper dihedral.
                    convertfunc = convert_dihedral_from_proper_to_trig
                    converted_dihedral = TrigDihedralType
                elif dihedral == ImproperHarmonicDihedralType:
                    convertfunc = convert_nothing
                elif dihedral == RbDihedralType:
                    convertfunc = convert_dihedral_from_RB_to_trig
                    converted_dihedral = TrigDihedralType
                elif dihedral == FourierDihedralType:
                    convertfunc = convert_dihedral_from_fourier_to_trig
                    converted_dihedral = TrigDihedralType
                else:
                    # TODO: exception
                    pass
                # Now actually convert the dihedral.
                params = convertfunc(params)
            else:
                # Most will be TrigDihedral.
                converted_dihedral = TrigDihedral
                if dihedral == TrigDihedral:  # Already converted!
                    convertfunc = convert_nothing
                # Proper dihedral, still need to convert
                elif dihedral == ProperPeriodicDihedral:
                    convertfunc = convert_dihedral_from_proper_to_trig
                elif dihedral == ImproperHarmonicDihedral:
                    convertfunc = convert_nothing
                    converted_dihedral = dihedral
                elif dihedral == RbDihedral:
                    convertfunc = convert_dihedral_from_RB_to_trig
                elif dihedral == FourierDihedral:
                    convertfunc = convert_dihedral_from_fourier_to_trig
                else:
                    # TODO: exception
                    pass
                params = convertfunc(params)
            return converted_dihedral, params
        else:
            d_type = self.lookup_gromacs_dihedrals[dihedral.__class__]
            if not d_type:
                logger.warn("WriteError: found unsupported dihedral type {0}".format(
                    dihedral.__class__.__name__))

            # Translate the dihedrals back to write them out.
            if isinstance(dihedral, TrigDihedral):

                # TODO: Exceptions for cases where tmpparams and paramlist don't
                # get assigned below.
                if dihedral.improper:
                    # Must be a improper dihedral. Print these out as improper
                    # dihedrals (d_type = 4).
                    d_type = '4'
                    paramlist = convert_dihedral_from_trig_to_proper(params)
                else:
                    # Print as a RB dihedral if the phi is 0.
                    if params['phi'].value_in_unit(units.degrees) in [0, 180]:
                        tmpparams = convert_dihedral_from_trig_to_RB(params)
                        if tmpparams['C6']._value == 0:
                            d_type = '3'
                        else:
                            # If C6 is not zero, then we have to print it out as
                            # multiple propers.
                            d_type = '9'
                    if d_type in ['9', 'Trig']:
                        # Print as proper dihedral. If one nonzero term, as a
                        # type 1, if multiple, type 9.
                        paramlist = convert_dihedral_from_trig_to_proper(params)
                        if len(paramlist) == 1:
                            d_type = '1'
                        else:
                            d_type = '9'
                    elif d_type == '3':
                        paramlist = [tmpparams]
            else:
                paramlist = [params]
            return d_type, paramlist


[docs]    def choose_parameter_kwds_from_forces(self, entries, n_atoms, force_type,
                                          gromacs_force):
        """Extract a force's parameters into a keyword dictionary.

        Args:
            entries (str): The `split()` line being parsed.
            n_atoms (int): The number of atoms in the force.
            force_type: The type of the force.
            gromacs_force: The
        Returns:
            kwds (dict): The force's parameters, e.g.
                {'length': Quantity(value=0.13, unit=nanometers),
                 'k': ...
                }
        """
        n_entries = len(entries)
        gromacs_force_type = gromacs_force.__base__  # what's the base class
        typename = gromacs_force_type.__name__
        u = self.unitvars[typename]
        params = self.paramlist[typename]
        kwds = dict()
        if n_entries > n_atoms + 2:
            for i, p in enumerate(params):
                kwds[p] = float(entries[n_atoms + 1 + i]) * u[i]
        elif n_entries in [n_atoms + 1 or n_atoms + 2]:
            # Check to see if the force is defined exists
            if isinstance(force_type, gromacs_force_type):
                force_type_params = self.get_parameter_list_from_force(force_type)
                # Note: for now, not passing the bonding variables.
                for i, p in enumerate(params):
                    kwds[p] = force_type_params[i]
            else:
                logger.warn("No forcetype defined for: {0}".format(entries))
        return kwds


    paramlist = ff.build_paramlist('gromacs')
    unitvars = ff.build_unitvars('gromacs', paramlist)

[docs]    def create_kwds_from_entries(self, entries, force_class, offset=0):
        return ff.create_kwds_from_entries(self.unitvars, self.paramlist,
                                           entries, force_class, offset=offset)


[docs]    def get_parameter_list_from_force(self, force):
        return ff.get_parameter_list_from_force(force, self.paramlist)


[docs]    def get_parameter_kwds_from_force(self, force):
        return ff.get_parameter_kwds_from_force(
                force, self.get_parameter_list_from_force, self.paramlist)


[docs]    class TopMoleculeType(object):
        """Inner class to store information about a molecule type."""
        def __init__(self):
            self.nrexcl = -1
            self.atoms = []
            self.bonds = []
            self.angles = []
            self.dihedrals = []
            self.settles = None
            self.exclusions = []
            self.pairs = []
            self.cmaps = []


    def __init__(self, top_file, gro_file, system=None, include_dir=None, defines=None):
        """
        Initializes a GromacsTopologyParse object which serves to read in a Gromacs
        topology into the abstract representation.

        Args:
            defines: Sets of default defines to use while parsing.
        """
        self.top_file = top_file
        self.gro_file = gro_file
        if not system:
            system = System()
        self.system = system

        if include_dir is None:
            include_dir = default_gromacs_include_dir()
        self.include_dirs = (os.path.dirname(top_file), include_dir)
        # Most of the gromacs water itp files for different forcefields,
        # unless the preprocessor #define FLEXIBLE is given, don't define
        # bonds between the water hydrogen and oxygens, but only give the
        # constraint distances and exclusions.
        self.defines = dict()
        if defines is not None:
            self.defines.update(defines)

[docs]    def read(self):
        """

        Return:
            system
        """
        self.current_directive = None
        self.if_stack = list()
        self.else_stack = list()
        self.molecule_types = OrderedDict()
        self.molecules = list()
        self.current_molecule_type = None
        self.current_molecule = None
        self.atomtypes = dict()
        self.bondtypes = dict()
        self.angletypes = dict()
        self.dihedraltypes = dict()
        self.implicittypes = dict()
        self.pairtypes = dict()
        self.cmaptypes = dict()
        self.nonbonded_types = dict()

        # Parse the top_file into a set of plain text, intermediate
        # TopMoleculeType objects.
        self.process_file(self.top_file)

        # Open the corresponding gro file and push all the information to the
        # InterMol system.
        self.gro = GromacsGroParser(self.gro_file)
        self.gro.read()
        self.system.box_vector = self.gro.box_vector
        self.system.n_atoms = self.gro.positions.shape[0]
        self.system.n_molecules = self.molecules

        self.n_atoms_added = 0
        for mol_name, mol_count in self.molecules:
            if mol_name not in self.molecule_types:
                e = ValueError("Unknown molecule type: {0}".format(mol_name))
                logger.exception(e)
            # Grab the relevent plain text molecule type.
            top_moltype = self.molecule_types[mol_name]
            self.create_moleculetype(top_moltype, mol_name, mol_count)

        return self.system

    # =========== System writing =========== #

[docs]    def write(self):
        """Write this topology in GROMACS file format.

        Args:
            filename: the name of the file to write out to
        """
        gro = GromacsGroParser(self.gro_file)
        gro.write(self.system)

        with open(self.top_file, 'w') as top:
            self.write_defaults(top)
            self.write_atomtypes(top)
            if self.system.nonbonded_types:
                self.write_nonbonded_types(top)

            self.write_moleculetypes(top)

            self.write_system(top)
            self.write_molecules(top)


[docs]    def write_defaults(self, top):
        top.write('[ defaults ]\n')
        top.write('; nbfunc        comb-rule       gen-pairs       fudgeLJ fudgeQQ\n')
        top.write('{0:6d} {1:6s} {2:6s} {3:8.4f} {4:8.4f}\n\n'.format(
                   self.system.nonbonded_function,
                   self.lookup_gromacs_combination_rules[self.system.combination_rule],
                   self.system.genpairs,
                   self.system.lj_correction,
                   self.system.coulomb_correction))


[docs]    def write_atomtypes(self, top):
        top.write('[ atomtypes ]\n')
        top.write(';type, bondingtype, atomic_number, mass, charge, ptype, sigma, epsilon\n')
        for atomtype in sorted(self.system.atomtypes.itervalues(), key=lambda x: x.atomtype):
            if atomtype.atomtype.isdigit():
                atomtype.atomtype = "LMP_{0}".format(atomtype.atomtype)
            if atomtype.bondtype.isdigit():
                atomtype.bondtype = "LMP_{0}".format(atomtype.bondtype)

            top.write('{0:<11s} {1:5s} {2:6d} {3:18.8f} {4:18.8f} {5:5s}'.format(
                    atomtype.atomtype,
                    atomtype.bondtype,
                    int(atomtype.atomic_number),
                    atomtype.mass.value_in_unit(units.atomic_mass_unit),
                    atomtype.charge.value_in_unit(units.elementary_charge),
                    atomtype.ptype))

            if self.system.combination_rule == 'Multiply-C6C12':
                top.write('{0:18.8e} {1:18.8e}\n'.format(
                    atomtype.sigma.value_in_unit(units.kilojoules_per_mole * units.nanometers**(6)),
                    atomtype.epsilon.value_in_unit(units.kilojoules_per_mole * units.nanometers**(12))))
            elif self.system.combination_rule in ['Lorentz-Berthelot','Multiply-Sigeps']:
                top.write('{0:18.8e} {1:18.8e}\n'.format(
                    atomtype.sigma.value_in_unit(units.nanometers),
                    atomtype.epsilon.value_in_unit(units.kilojoules_per_mole)))
        top.write('\n')


[docs]    def write_nonbonded_types(self, top):
        top.write('[ nonbond_params ]\n')
        top.write('i    j    func    sigma     epsilon\n')
        for nbtype in sorted(self.system.nonbonded_types.itervalues(), key=lambda x: (x.atom1, x.atom2)):
            # TODO: support for buckingham NB types
            top.write('{0:6s} {1:6s} {2:3d}'.format(
                    nbtype.atom1, nbtype.atom2, nbtype.type))
            if self.system.combination_rule == 'Multiply-C6C12':
                top.write('{0:18.8e} {1:18.8e}\n'.format(
                    nbtype.C6.value_in_unit(units.kilojoules_per_mole * units.nanometers**(6)),
                    nbtype.C12.value_in_unit(units.kilojoules_per_mole * units.nanometers**(12))))
            elif self.system.combination_rule in ['Lorentz-Berthelot', 'Multiply-Sigeps']:
                top.write('{0:18.8e} {1:18.8e}\n'.format(
                    nbtype.sigma.value_in_unit(units.nanometers),
                    nbtype.epsilon.value_in_unit(units.kilojoules_per_mole)))
        top.write('\n')


[docs]    def write_moleculetypes(self, top):
        for mol_name, mol_type in self.system.molecule_types.iteritems():
            self.current_molecule_type = mol_type
            top.write('[ moleculetype ]\n')
            # Gromacs can't handle spaces in the molecule name.
            printname = mol_name
            printname = printname.replace(' ', '_')
            printname = printname.replace('"', '')
            top.write('{0:s} {1:10d}\n\n'.format(printname, mol_type.nrexcl))

            self.write_atoms(top)

            if self.current_molecule_type.pair_forces:
                self.write_pairs(top)
            if self.current_molecule_type.bond_forces and not self.current_molecule_type.settles:
                self.write_bonds(top)
            if self.current_molecule_type.angle_forces and not self.current_molecule_type.settles:
                self.write_angles(top)
            if self.current_molecule_type.dihedral_forces:
                self.write_dihedrals(top)

            # if moleculeType.virtualForceSet:
            #     lines += self.write_virtuals(moleculeType.virtualForceSet)
            #
            if self.current_molecule_type.settles:
                self.write_settles(top)
            if self.current_molecule_type.exclusions:
                self.write_exclusions(top)


[docs]    def write_system(self, top):
        top.write('[ system ]\n')
        top.write('{0}\n\n'.format(self.system.name))


[docs]    def write_molecules(self, top):
        top.write('[ molecules ]\n')
        top.write('; Compound        nmols\n')
        for mol_name, mol_type in self.system.molecule_types.iteritems():
            n_molecules = len(mol_type.molecules)
            # The following lines are more 'chemical'.
            printname = mol_name
            printname = printname.replace(' ', '_')
            printname = printname.replace('"', '')
            top.write('{0:<15s} {1:8d}\n'.format(printname, n_molecules))


[docs]    def write_atoms(self, top):
        top.write('[ atoms ]\n')
        top.write(';num, type, resnum, resname, atomname, cgnr, q, m\n')

        # Start iterating the set to get the first entry (somewhat kludgy...)
        for i, atom in enumerate(next(iter(self.current_molecule_type.molecules)).atoms):
            if atom.name.isdigit():  # LAMMPS atom names can have digits
                atom.name = "LMP_{0}".format(atom.name)
            if atom.atomtype[0].isdigit():
                atom.atomtype[0] = "LMP_{0}".format(atom.atomtype[0])

            top.write('{0:6d} {1:18s} {2:6d} {3:8s} {4:8s} {5:6d} '
                      '{6:18.8f} {7:18.8f}'.format(
                        i + 1,
                        atom.atomtype[0],
                        atom.residue_index,
                        atom.residue_name,
                        atom.name,
                        atom.cgnr,
                        atom.charge[0].value_in_unit(units.elementary_charge),
                        atom.mass[0].value_in_unit(units.atomic_mass_unit)))

            # Alternate states -- only one for now.
            if atom.atomtype.get(1):
                top.write('{0:18s} {1:18.8f} {2:18.8f}'.format(
                        atom.atomtype[1],
                        atom.charge[1].value_in_unit(units.elementary_charge),
                        atom.mass[1].value_in_unit(units.atomic_mass_unit)))
            top.write('\n')
        top.write('\n')


[docs]    def write_pairs(self, top):
        top.write('[ pairs ]\n')
        top.write(';  ai    aj   funct\n')
        pairlist = sorted(self.current_molecule_type.pair_forces,
                          key=lambda x: (x.atom1, x.atom2))
        for pair in pairlist:
            p_type = self.lookup_gromacs_pairs[pair.__class__]
            if p_type:
                # Gromacs type is the first character
                top.write('{0:6d} {1:7d} {2:4d}'.format(
                    pair.atom1, pair.atom2, int(p_type[0])))

                pair_params = self.get_parameter_list_from_force(pair)
                # Don't want to write over actual array.
                param_units = list(self.unitvars[pair.__class__.__name__])
                if p_type[0] == '2' and pair.scaleQQ:
                    # We have a scaleQQ as well, which has no units.
                    pair_params.insert(0, pair.scaleQQ)
                    param_units.insert(0, units.dimensionless)
                for i, param in enumerate(pair_params):
                        top.write("{0:18.8e}".format(
                                param.value_in_unit(param_units[i])))
                top.write('\n')
            else:
                logger.warn("Found unsupported pair type {0}".format(
                        pair.__class__.__name__))

        top.write('\n')


[docs]    def write_bonds(self, top):
        top.write('[ bonds ]\n')
        top.write(';   ai     aj funct  r               k\n')
        bondlist = sorted(self.current_molecule_type.bond_forces,
                          key=lambda x: (x.atom1, x.atom2))
        for bond in bondlist:
            bond_params = self.get_parameter_list_from_force(bond)
            b_type, bond_params = self.canonical_bond(bond_params, bond, direction='from')
            top.write('{0:7d} {1:7d} {2:4s}'.format(
                bond.atom1, bond.atom2, b_type))

            param_units = self.unitvars[bond.__class__.__name__]
            for param, param_unit in zip(bond_params, param_units):
                top.write('{0:18.8e}'.format(param.value_in_unit(param_unit)))
            top.write('\n')
        top.write('\n')


[docs]    def write_angles(self, top):
        top.write('[ angles ]\n')
        top.write(';   ai     aj     ak     funct  theta    cth\n')
        anglelist = sorted(self.current_molecule_type.angle_forces,
                           key=lambda x: (x.atom1, x.atom2, x.atom3))
        for angle in anglelist:
            angle_params = self.get_parameter_list_from_force(angle)
            a_type, angle_params = self.canonical_angle(angle_params, angle, direction='from')
            top.write('{0:7d} {1:7d} {2:7d} {3:4s}'.format(
                angle.atom1, angle.atom2, angle.atom3, a_type))

            param_units = self.unitvars[angle.__class__.__name__]
            for param, param_unit in zip(angle_params, param_units):
                top.write('{0:18.8e}'.format(param.value_in_unit(param_unit)))
            top.write('\n')
        top.write('\n')


[docs]    def write_dihedrals(self, top):
        top.write('[ dihedrals ]\n')
        top.write(';    i      j      k      l   func\n')
        dihedrallist = sorted(self.current_molecule_type.dihedral_forces,
                              key=lambda x: (x.atom1, x.atom2, x.atom3, x.atom4))
        for dihedral in dihedrallist:
            atoms = dihedral.atom1, dihedral.atom2, dihedral.atom3, dihedral.atom4
            top.write("{0:7d} {1:7d} {2:7d} {3:7d}".format(
                   atoms[0], atoms[1], atoms[2], atoms[3]))

            kwds = self.get_parameter_kwds_from_force(dihedral)
            d_type, paramlist = self.canonical_dihedral(kwds, dihedral, direction='from')
            converted_dihedral = self.gromacs_dihedrals[d_type](*atoms, **paramlist[0])

            top.write("{0:6d}".format(int(d_type)))

            paramlist = self.get_parameter_list_from_force(converted_dihedral)
            param_units = self.unitvars[converted_dihedral.__class__.__name__]
            for param, param_unit in zip(paramlist, param_units):
                top.write('{0:18.8e}'.format(param.value_in_unit(param_unit)))
            top.write('\n')
        top.write('\n')


[docs]    def write_settles(self, top):
        top.write('[ settles ]\n')
        top.write('; i  funct   dOH  dHH\n')
        settles = self.current_molecule_type.settles
        s_type = 1
        top.write('{0:6d} {1:6d} {2:18.8f} {3:18.8f}\n'.format(
                settles.atom1,
                s_type,
                settles.dOH.value_in_unit(units.nanometers),
                settles.dHH.value_in_unit(units.nanometers)))
        top.write('\n')


[docs]    def write_exclusions(self, top):
        top.write('[ exclusions ]\n')
        for index1, index2 in self.current_molecule_type.exclusions:
            top.write('{0:6d} {1:6d}\n'.format(index1, index2))
        top.write('\n')

    # =========== System creation =========== #

[docs]    def create_moleculetype(self, top_moltype, mol_name, mol_count):
        # Check if the moleculetype already exists
        if self.system.molecule_types.get(mol_name):
            self.current_molecule_type = self.system.molecule_types[mol_name]
        else:
            # Create an intermol moleculetype.
            moltype = MoleculeType(mol_name)
            moltype.nrexcl = top_moltype.nrexcl
            self.system.add_molecule_type(moltype)
            self.current_molecule_type = moltype

        # Create all the intermol molecules of the current type.
        for n_mol in range(mol_count):
            self.create_molecule(top_moltype, mol_name)
        for pair in top_moltype.pairs:
            self.create_pair(pair)
        for bond in top_moltype.bonds:
            self.create_bond(bond)
        for angle in top_moltype.angles:
            self.create_angle(angle)
        for dihedral in top_moltype.dihedrals:
            self.create_dihedral(dihedral)
        if top_moltype.settles:
            self.create_settle(top_moltype.settles)
        for exclusion in top_moltype.exclusions:
            self.create_exclusion(exclusion)


[docs]    def create_molecule(self, top_moltype, mol_name):
        molecule = Molecule(mol_name)
        self.system.add_molecule(molecule)
        self.current_molecule = molecule
        for atom in top_moltype.atoms:
            self.create_atom(atom)


[docs]    def create_atom(self, temp_atom):
        index = self.n_atoms_added + 1
        atomtype = temp_atom[1]
        #res_id = int(temp_atom[2])
        res_id = self.gro.residue_ids[self.n_atoms_added]
        #res_name = temp_atom[3]
        res_name = self.gro.residue_names[self.n_atoms_added]
        atom_name = temp_atom[4]
        cgnr = int(temp_atom[5])
        charge = float(temp_atom[6]) * units.elementary_charge
        if len(temp_atom) in [8, 11]:
            mass = float(temp_atom[7]) * units.amu
        else:
            mass = -1 * units.amu

        atom = Atom(index, atom_name, res_id, res_name)
        atom.cgnr = cgnr

        atom.atomtype = (0, atomtype)
        atom.charge = (0, charge)
        atom.mass = (0, mass)
        if len(temp_atom) == 11:
            atomtype = temp_atom[8]
            charge = float(temp_atom[9]) * units.elementary_charge
            mass = float(temp_atom[10]) * units.amu
            atom.atomtype = (1, atomtype)
            atom.charge = (1, charge)
            atom.mass = (1, mass)

        atom.position = self.gro.positions[self.n_atoms_added]

        for state, atomtype in atom.atomtype.iteritems():
            intermol_atomtype = self.system.atomtypes.get(atomtype)
            if not intermol_atomtype:
                logger.warn('A corresponding AtomType for {0} was not'
                            ' found.'.format(atom))
                continue
            atom.atomic_number = intermol_atomtype.atomic_number
            if not atom.bondingtype:
                if intermol_atomtype.bondtype:
                    atom.bondingtype = intermol_atomtype.bondtype
                else:
                    atom.bondingtype = atomtype
            if atom.mass.get(state)._value < 0:
                if intermol_atomtype.mass._value >= 0:
                    atom.mass = (state, intermol_atomtype.mass)
                else:
                    logger.warn("Suspicious mass parameter found for atom "
                                "{0}. Visually inspect before using.".format(atom))
            atom.sigma = (state, intermol_atomtype.sigma)
            atom.epsilon = (state, intermol_atomtype.epsilon)

        self.current_molecule.add_atom(atom)
        self.n_atoms_added += 1


[docs]    def create_bond(self, bond):
        n_atoms = 2
        numeric_bondtype = bond[n_atoms]
        atoms = [int(n) for n in bond[:n_atoms]]
        btypes = tuple([self.lookup_atom_bondingtype(int(x))
                        for x in bond[:n_atoms]])

        # Get forcefield parameters.
        if len(bond) == n_atoms + 1:
            bond_type = self.find_forcetype(btypes, self.bondtypes)
        else:
            bond[0] = btypes[0]
            bond[1] = btypes[1]
            bond = " ".join(bond)
            bond_type = self.process_forcetype(btypes, 'bond', bond, n_atoms,
                self.gromacs_bond_types, self.canonical_bond)
            bond = bond.split()

        # Create the actual force.
        if numeric_bondtype in self.gromacs_bonds:
            gromacs_bond = self.gromacs_bonds[numeric_bondtype]
            # Connection bonds don't have bondtypes.
            if gromacs_bond == ConnectionBond:
                kwds = dict()
            else:
                kwds = self.choose_parameter_kwds_from_forces(
                    bond, n_atoms, bond_type, gromacs_bond)
            # Give it canonical form parameters.
            canonical_bond, kwds = self.canonical_angle(kwds, gromacs_bond,
                                                        direction='into')
            new_bond = canonical_bond(*atoms, **kwds)
        else:
            logger.warn("Unsupported Gromacs bondtype: {0}".format(numeric_bondtype))

        if not new_bond:
            logger.warn("Undefined bond formatting.")
        else:
            self.current_molecule_type.bond_forces.add(new_bond)


[docs]    def create_pair(self, pair):
        """Create a pair force object based on a [ pairs ] entry"""

        n_entries = len(pair)
        numeric_pairtype = pair[2]
        atoms = [int(pair[0]), int(pair[1])]
        atomtypes = tuple([self.lookup_atom_atomtype(int(pair[0])),
                          self.lookup_atom_atomtype(int(pair[1]))])
        if n_entries == 3:
            pairtype = self.find_forcetype(atomtypes, self.pairtypes)
        else:
            atomtypes = [None, None]

        pairvars = [atoms[0], atoms[1], atomtypes[0], atomtypes[1]]
        optpairvars = dict()
        if numeric_pairtype == '1':
            if self.system.combination_rule == "Multiply-C6C12":
                thispair = LjCPair
            elif self.system.combination_rule in ['Multiply-Sigeps', 'Lorentz-Berthelot']:
                thispair = LjSigepsPair
            thispairtype = thispair.__base__  # what's the base class

            u = self.unitvars[thispairtype.__name__]
            if n_entries > 3:
                pairvars.extend([float(pair[3]) * u[0], float(pair[4]) * u[1]])
            elif n_entries == 3:
                if not pairtype:
                    # assume the values will be created by system defaults
                    thispair = LjDefaultPair
                else:
                    assert isinstance(pairtype, thispairtype)
                    pairvars.extend(self.get_parameter_list_from_force(pairtype))
            new_pair = thispair(*pairvars)
        elif numeric_pairtype == '2':
            if self.system.combination_rule == "Multiply-C6C12":
                thispair = LjqCPair
            elif self.system.combination_rule in ['Multiply-Sigeps', 'Lorentz-Berthelot']:
                thispair = LjqSigepsPair
            thispairtype = thispair.__base__  # what's the parent?

            u = self.unitvars[thispairtype.__name__]
            if n_entries > 3:
                pairvars.extend([float(pair[4]) * u[0], float(pair[5]) * u[1],
                                 float(pair[6]) * u[2], float(pair[7]) * u[3]])
                # Generate a default filled dictionary, then fill in the pair.
                optpairvars = ff.optforceparams('pair')
                optpairvars['scaleQQ'] = float(pair[3]) * units.dimensionless
            elif n_entries == 3:
                if not pairtype:
                    # Assume the values will be created by system defaults.
                    thispair = LjqDefaultPair
                else:
                    assert isinstance(pairtype, thispairtype)
                    # Bring the data from this pairtype.
                    optpairvars['scaleQQ'] = pairtype.scaleQQ
                    pairvars.extend(self.get_parameter_list_from_force(pairtype))
            new_pair = thispair(*pairvars, **optpairvars)
        else:
            logger.warn("Unsupported Gromacs pairtype: {0}".format(
                numeric_pairtype))

        if not new_pair:
            logger.warn("Undefined pair formatting.")
        else:
            self.current_molecule_type.pair_forces.add(new_pair)


[docs]    def create_settle(self, settle):
        new_settle = Settles(int(settle[0]),
                            float(settle[2]) * units.nanometers,
                            float(settle[3]) * units.nanometers)
        self.current_molecule_type.settles = new_settle

        waterbondrefk = 900*units.kilojoules_per_mole * units.nanometers**(-2)
        wateranglerefk = 400*units.kilojoules_per_mole * units.degrees**(-2)
        angle = 2.0 * math.asin(0.5 * float(settle[3]) / float(settle[2])) * units.radians
        dOH = float(settle[2]) * units.nanometers

        new_bond = HarmonicBond(1, 2, None, None, dOH, waterbondrefk, c=True)
        self.current_molecule_type.bond_forces.add(new_bond)

        new_bond = HarmonicBond(1, 3, None, None, dOH, waterbondrefk, c=True)
        self.current_molecule_type.bond_forces.add(new_bond)

        new_angle = HarmonicAngle(3, 1, 2, None, None, None, angle, wateranglerefk, c=True)
        self.current_molecule_type.angle_forces.add(new_angle)


[docs]    def create_exclusion(self, exclusion):
        first = exclusion[0]
        for index in exclusion:
            if first < index:
                self.current_molecule_type.exclusions.add((int(first), int(index)))


[docs]    def create_angle(self, angle):
        n_atoms = 3
        atoms = [int(n) for n in angle[:n_atoms]]
        btypes = tuple([self.lookup_atom_bondingtype(int(x))
                        for x in angle[:n_atoms]])
        numeric_angletype = angle[n_atoms]

        # Get forcefield parameters.
        if len(angle) == n_atoms + 1:
            angle_type = self.find_forcetype(btypes, self.angletypes)
        else:
            angle[0] = btypes[0]
            angle[1] = btypes[1]
            angle[2] = btypes[2]
            angle = " ".join(angle)
            angle_type = self.process_forcetype(btypes, 'angle', angle, n_atoms,
                self.gromacs_angle_types, self.canonical_angle)
            angle = angle.split()

        # Create the actual force.
        if numeric_angletype in self.gromacs_angles:
            gromacs_angle = self.gromacs_angles[numeric_angletype]
            kwds = self.choose_parameter_kwds_from_forces(
                angle, n_atoms, angle_type, gromacs_angle)
            # Give it canonical form parameters.
            canonical_angle, kwds = self.canonical_angle(kwds, gromacs_angle,
                                                         direction='into')
            new_angle = canonical_angle(*atoms, **kwds)
        else:
            logger.warn("Unsupported Gromacs angletype: {0}".format(numeric_angletype))

        if not new_angle:
            logger.warn("Undefined angle formatting.")
        else:
            self.current_molecule_type.angle_forces.add(new_angle)


[docs]    def create_dihedral(self, dihedral):
        """Create a dihedral object based on a [ dihedrals ] entry. """
        n_entries = len(dihedral)
        n_atoms = 4
        atoms = [int(i) for i in dihedral[0:n_atoms]]
        numeric_dihedraltype = dihedral[n_atoms]

        improper = numeric_dihedraltype in ['2', '4']

        dihedral_types = [None]
        if n_entries == n_atoms + 1:
            btypes = [self.lookup_atom_bondingtype(int(x))
                      for x in dihedral[:n_atoms]]

            # Use the returned btypes that we get a match with!
            dihedral_types = self.find_dihedraltype(btypes, improper=improper)
            # Overwrite the actual dihedral if converted!
            # These all got converted.
            if numeric_dihedraltype in ['1', '3', '4', '5', '9']:
                gromacs_dihedral = TrigDihedral
            else:
                gromacs_dihedral = self.gromacs_dihedrals[numeric_dihedraltype]
        elif n_entries == n_atoms + 2:
            # This case handles special dihedral given via a #define.
            if self.defines.get(dihedral[-1]):
                params = self.defines[dihedral[-1]].split()
                dihedral = dihedral[:-1] + params
            gromacs_dihedral = self.gromacs_dihedrals[numeric_dihedraltype]
        else:
            # Some gromacs parameters don't include sufficient entries for all
            # types, so add some zeros. A bit of a kludge...
            dihedral += ['0.0'] * 3
            gromacs_dihedral = self.gromacs_dihedrals[numeric_dihedraltype]

        for d_type in dihedral_types:
            kwds = self.choose_parameter_kwds_from_forces(
                    dihedral, n_atoms, d_type, gromacs_dihedral)
            canonical_dihedral, kwds = self.canonical_dihedral(
                    kwds, gromacs_dihedral, direction="into")

            kwds['improper'] = improper
            new_dihedral = canonical_dihedral(*atoms, **kwds)

            if not new_dihedral:
                logger.warn("Undefined dihedral formatting: {0}".format(dihedral))
            self.current_molecule_type.dihedral_forces.add(new_dihedral)


[docs]    def find_dihedraltype(self, bondingtypes, improper):
        """Determine the type of dihedral interaction between four atoms. """
        a1, a2, a3, a4 = bondingtypes
        # All possible ways to match a dihedraltype
        atom_orders = [[a1, a2, a3, a4],    # original order
                       [a4, a3, a2, a1],    # flip it
                       [a1, a2, a3, 'X'],   # single wildcard 1
                       ['X', a2, a3, a4],   # single wildcard 2
                       ['X', a2, a3, 'X'],  # double wildcard
                       ['X', 'X', a3, a4],  # front end double wildcard
                       [a1, a2, 'X', 'X'],  # rear end double wildcard
                       ['X', 'X', a2, a1],  # rear end double wildcard
                       ['X', a3, a2, a1],   # flipped single wildcard 1
                       [a4, a3, a2, 'X'],   # flipped single wildcard 2
                       ['X', a3, a2, 'X'],  # flipped double wildcard
                       [a4, a3, 'X', 'X']   # flipped front end double wildcard
                       ]

        dihedral_types = set()
        for i, atoms in enumerate(atom_orders):
            a1, a2, a3, a4 = atoms
            key = tuple([a1, a2, a3, a4, improper])
            dihedral_type = self.dihedraltypes.get(key)
            if dihedral_type:
                for to_be_added in dihedral_type:
                    for already_added in dihedral_types:
                        if not self.type_parameters_are_unique(to_be_added,
                                                               already_added):
                            break
                    else:  # The loop completed without breaking.
                        dihedral_types.add(to_be_added)
                break
        if not dihedral_types:
            logger.warn("Lookup failed for dihedral: {0}".format(bondingtypes))
        else:
            return list(dihedral_types)


    @staticmethod
[docs]    def type_parameters_are_unique(a, b):
        """Check if two force types are unique.

        Currently only tests TrigDihedralType and ImproperHarmonicDihedralType
        because these are the only two forcetypes that we currently allow to
        to have multiple values for the same set of 4 atom bondingtypes.
        """
        if (isinstance(a, TrigDihedralType) and
                isinstance(b, TrigDihedralType)):
            return not (a.fc0 == b.fc0 and
                        a.fc1 == b.fc1 and
                        a.fc2 == b.fc2 and
                        a.fc3 == b.fc3 and
                        a.fc4 == b.fc4 and
                        a.fc5 == b.fc5 and
                        a.fc6 == b.fc6 and
                        a.improper == b.improper and
                        a.phi == b.phi)
        elif (isinstance(a, ImproperHarmonicDihedralType) and
                isinstance(b, ImproperHarmonicDihedralType)):
            return not (a.xi == b.xi and
                        a.k == b.k and
                        a.improper == b.improper)
        else:
            return True


[docs]    def lookup_atom_bondingtype(self, index):
        return self.current_molecule.atoms[index - 1].bondingtype


[docs]    def lookup_atom_atomtype(self, index, state=0):
        return self.current_molecule.atoms[index - 1].atomtype[state]


[docs]    def find_forcetype(self, bondingtypes, types_of_kind):
        forcetype = types_of_kind.get(bondingtypes)
        if not forcetype:
            forcetype = types_of_kind.get(bondingtypes[::-1])

        if not forcetype:
            logger.debug("Lookup failed for atom bonding types'{0}' in {1}".format(
                    bondingtypes, types_of_kind.keys()))
        return forcetype

    # =========== Pre-processing and forcetype creation =========== #

[docs]    def process_file(self, top_file):
        append = ''
        for line in open(top_file):
            if line.strip().endswith('\\'):
                append = '{0} {1}'.format(append, line[:line.rfind('\\')])
            else:
                self.process_line(top_file, '{0} {1}'.format(append, line))
                append = ''


[docs]    def process_line(self, top_file, line):
        """Process one line from a file."""
        if ';' in line:
            line = line[:line.index(';')]
        stripped = line.strip()
        ignore = not all(self.if_stack)
        if stripped.startswith('*') or len(stripped) == 0:
            # A comment or empty line.
            return

        elif stripped.startswith('[') and not ignore:
            # The start of a category.
            if not stripped.endswith(']'):
                e =  ValueError('Illegal line in .top file: '+line)
                logger.exception(e)
            self.current_directive = stripped[1:-1].strip()
            logger.debug("Parsing {0}...".format(self.current_directive))

        elif stripped.startswith('#'):
            # A preprocessor command.
            fields = stripped.split()
            command = fields[0]
            if len(self.if_stack) != len(self.else_stack):
                e = RuntimeError('#if/#else stack out of sync')
                logger.exception(e)

            if command == '#include' and not ignore:
                # Locate the file to include
                name = stripped[len(command):].strip(' \t"<>')
                search_dirs = self.include_dirs+(os.path.dirname(top_file),)
                for sub_dir in search_dirs:
                    top_file = os.path.join(sub_dir, name)
                    if os.path.isfile(top_file):
                        # We found the file, so process it.
                        self.process_file(top_file)
                        break
                else:
                    e = ValueError('Could not locate #include file: '+name)
                    logger.exception(e)
            elif command == '#define' and not ignore:
                # Add a value to our list of defines.
                if len(fields) < 2:
                    e = ValueError('Illegal line in .top file: '+line)
                    logger.exception(e)
                name = fields[1]
                value_start = stripped.find(name, len(command))+len(name)+1
                value = line[value_start:].strip()
                self.defines[name] = value
            elif command == '#ifdef':
                # See whether this block should be ignored.
                if len(fields) < 2:
                    e = ValueError('Illegal line in .top file: '+line)
                    logger.exception(e)
                name = fields[1]
                self.if_stack.append(name in self.defines)
                self.else_stack.append(False)
            elif command == '#ifndef':
                # See whether this block should be ignored.
                if len(fields) < 2:
                    e = ValueError('Illegal line in .top file: '+line)
                    logger.exception(e)
                name = fields[1]
                self.if_stack.append(name not in self.defines)
                self.else_stack.append(False)
            elif command == '#endif':
                # Pop an entry off the if stack
                if len(self.if_stack) == 0:
                    e = ValueError('Unexpected line in .top file: '+line)
                    logger.exception(e)
                del(self.if_stack[-1])
                del(self.else_stack[-1])
            elif command == '#else':
                # Reverse the last entry on the if stack
                if len(self.if_stack) == 0:
                    e = ValueError('Unexpected line in .top file: '+line)
                    logger.exception(e)
                if self.else_stack[-1]:
                    e = ValueError('Unexpected line in .top file: '
                                   '#else has already been used ' + line)
                    logger.exception(e)
                self.if_stack[-1] = (not self.if_stack[-1])
                self.else_stack[-1] = True

        elif not ignore:
            # A line of data for the current category
            if self.current_directive is None:
                e = ValueError('Unexpected line in .top file: {0}'.format(line))
                logger.exception(e)
            if self.current_directive == 'defaults':
                self.process_defaults(line)
            elif self.current_directive == 'moleculetype':
                self.process_moleculetype(line)
            elif self.current_directive == 'molecules':
                self.process_molecule(line)
            elif self.current_directive == 'atoms':
                self.process_atom(line)
            elif self.current_directive == 'bonds':
                self.process_bond(line)
            elif self.current_directive == 'angles':
                self.process_angle(line)
            elif self.current_directive == 'dihedrals':
                self.process_dihedral(line)
            elif self.current_directive == 'settles':
                self.process_settle(line)
            elif self.current_directive == 'exclusions':
                self.process_exclusion(line)
            elif self.current_directive == 'pairs':
                self.process_pair(line)
            elif self.current_directive == 'cmap':
                self.process_cmap(line)
            elif self.current_directive == 'atomtypes':
                self.process_atomtype(line)
            elif self.current_directive == 'bondtypes':
                self.process_bondtype(line)
            elif self.current_directive == 'angletypes':
                self.process_angletype(line)
            elif self.current_directive == 'dihedraltypes':
                self.process_dihedraltype(line)
            elif self.current_directive == 'implicit_genborn_params':
                self.process_implicittype(line)
            elif self.current_directive == 'pairtypes':# and not self.system.genpairs:
                self.process_pairtype(line)
            elif self.current_directive == 'cmaptypes':
                self.process_cmaptype(line)
            elif self.current_directive == 'nonbond_params':
                self.process_nonbond_params(line)


[docs]    def process_defaults(self, line):
        """Process the [ defaults ] line."""
        fields = line.split()
        if len(fields) < 4:
            self.too_few_fields(line)
        self.system.nonbonded_function = int(fields[0])
        self.system.combination_rule = self.gromacs_combination_rules[fields[1]]
        self.system.genpairs = fields[2]
        self.system.lj_correction = float(fields[3])
        self.system.coulomb_correction = float(fields[4])


[docs]    def process_moleculetype(self, line):
        """Process a line in the [ moleculetypes ] category."""
        fields = line.split()
        if len(fields) < 1:
            self.too_few_fields(line)
        mol_type = self.TopMoleculeType()
        mol_type.nrexcl = int(fields[1])
        self.molecule_types[fields[0]] = mol_type
        self.current_molecule_type = mol_type


[docs]    def process_molecule(self, line):
        """Process a line in the [ molecules ] category."""
        fields = line.split()
        if len(fields) < 2:
            self.too_few_fields(line)
        self.molecules.append((fields[0], int(fields[1])))


[docs]    def process_atom(self, line):
        """Process a line in the [ atoms ] category."""
        if self.current_molecule_type is None:
            self.directive_before_moleculetype()
        fields = line.split()
        if len(fields) < 5:
            self.too_few_fields(line)
        if len(fields) not in [7, 8, 11]:
            self.invalid_line(line)
        self.current_molecule_type.atoms.append(fields)


[docs]    def process_bond(self, line):
        """Process a line in the [ bonds ] category."""
        if self.current_molecule_type is None:
            self.directive_before_moleculetype()
        fields = line.split()
        if len(fields) < 3:
            self.too_few_fields(line)
        self.current_molecule_type.bonds.append(fields)


[docs]    def process_angle(self, line):
        """Process a line in the [ angles ] category."""
        if self.current_molecule_type is None:
            self.directive_before_moleculetype()
        fields = line.split()
        if len(fields) < 4:
            self.too_few_fields(line)
        self.current_molecule_type.angles.append(fields)


[docs]    def process_dihedral(self, line):
        """Process a line in the [ dihedrals ] category."""
        if self.current_molecule_type is None:
            self.directive_before_moleculetype()
        fields = line.split()
        if len(fields) < 5:
            self.too_few_fields(line)
        self.current_molecule_type.dihedrals.append(fields)


[docs]    def process_settle(self, line):
        """Process a line in the [ settles ] category."""
        if self.current_molecule_type is None:
            self.directive_before_moleculetype()
        fields = line.split()
        if len(fields) < 4:
            self.too_few_fields(line)
        self.current_molecule_type.settles = fields


[docs]    def process_exclusion(self, line):
        """Process a line in the [ exclusions ] category."""
        if self.current_molecule_type is None:
            self.directive_before_moleculetype()
        fields = line.split()
        if len(fields) < 2:
            self.too_few_fields(line)
        self.current_molecule_type.exclusions.append(fields)


[docs]    def process_pair(self, line):
        """Process a line in the [ pairs ] category."""
        if self.current_molecule_type is None:
            self.directive_before_moleculetype()
        fields = line.split()
        if len(fields) < 3:
            self.too_few_fields(line)
        self.current_molecule_type.pairs.append(fields)


[docs]    def process_cmap(self, line):
        """Process a line in the [ cmaps ] category."""
        if self.current_molecule_type is None:
            self.directive_before_moleculetype('cmap')
        fields = line.split()
        if len(fields) < 6:
            self.too_few_fields(line)
        self.current_molecule_type.cmaps.append(fields)


[docs]    def process_atomtype(self, line):
        """Process a line in the [ atomtypes ] category."""
        fields = line.split()
        if len(fields) < 6:
            self.too_few_fields(line)
        if len(fields[3]) == 1:
            # Bonded type and atomic number are both missing.
            fields.insert(1, None)
            fields.insert(1, None)
        elif len(fields[4]) == 1 and len(fields[5]) > 1:
            if fields[1][0].isalpha():
                # Atomic number is missing.
                fields.insert(2, None)
            else:
                # Bonded type is missing.
                fields.insert(1, None)

        atomtype = fields[0]
        if fields[1] == None:
            bondingtype = atomtype
        else:
            bondingtype = fields[1]
        if fields[2]:
            atomic_number = fields[2]
        else:
            atomic_number = -1
        mass = float(fields[3]) * units.amu
        charge = float(fields[4]) * units.elementary_charge
        ptype = fields[5]
        # Add correct units to the LJ parameters.
        if self.system.combination_rule == "Multiply-C6C12":
            lj_param1 = (float(fields[6]) *
                         units.kilojoules_per_mole * units.nanometers**(6))
            lj_param2 = (float(fields[7]) *
                         units.kilojoules_per_mole * units.nanometers**(12))
            AtomtypeClass = AtomCType
        elif self.system.combination_rule in ['Multiply-Sigeps', 'Lorentz-Berthelot']:
            lj_param1 = float(fields[6]) * units.nanometers           # sigma
            lj_param2 = float(fields[7]) * units.kilojoules_per_mole  # epsilon
            AtomtypeClass = AtomSigepsType
        else:
            e = ValueError("Unknown combination rule: {0}".format(
                self.system.combination_rule))
            logger.exception(e)
        new_atom_type = AtomtypeClass(atomtype, bondingtype, atomic_number,
                                      mass, charge, ptype, lj_param1, lj_param2)
        self.system.add_atomtype(new_atom_type)


[docs]    def process_bondtype(self, line):
        """Process a line in the [ bondtypes ] category."""
        fields = line.split()
        if len(fields) < 5:
            self.too_few_fields(line)

        btypes = fields[:2]
        bond_type = self.process_forcetype(btypes, 'bond', line, 2,
                self.gromacs_bond_types, self.canonical_bond)
        self.bondtypes[tuple(fields[:2])] = bond_type


[docs]    def process_angletype(self, line):
        """Process a line in the [ angletypes ] category."""
        fields = line.split()
        if len(fields) < 6:
            self.too_few_fields(line)
        btypes = fields[:3]
        angle_type = self.process_forcetype(btypes, 'angle', line, 3,
                self.gromacs_angle_types, self.canonical_angle)
        self.angletypes[tuple(fields[:3])] = angle_type


[docs]    def process_dihedraltype(self, line):
        """Process a line in the [ dihedraltypes ] category."""
        fields = line.split()
        if len(fields) < 5:
            self.too_few_fields(line)

        # Some gromacs parameters don't include sufficient numbers of types.
        # Add some zeros (bit of a kludge).
        line += ' 0.0 0.0 0.0'
        fields = line.split()

        # Check whether they are using 2 or 4 atom types
        if fields[2].isdigit():
            btypes = ['X', fields[0], fields[1], 'X']
            n_atoms_specified = 2
        elif len(fields[4]) == 1 and fields[4].isdigit():
            btypes = fields[:4]
            n_atoms_specified = 4
        else:
            # TODO: Come up with remaining cases (are there any?) and a proper
            #       failure case.
            logger.warn('Should never have gotten here.')
        dihedral_type = self.process_forcetype(
            btypes, 'dihedral', line, n_atoms_specified,
            self.gromacs_dihedral_types, self.canonical_dihedral)

        # Still need a bit more information
        numeric_dihedraltype = fields[n_atoms_specified]
        dihedral_type.improper = numeric_dihedraltype in ['2', '4']

        key = tuple([btypes[0], btypes[1], btypes[2], btypes[3],
                     dihedral_type.improper])

        if key in self.dihedraltypes:
            # There are multiple dihedrals defined for these atom types.
            self.dihedraltypes[key].add(dihedral_type)
        else:
            self.dihedraltypes[key] = {dihedral_type}




[docs]    def process_forcetype(self, bondingtypes, forcename, line, n_atoms,
                          gromacs_force_types, canonical_force):
        """ """
        fields = line.split()

        numeric_forcetype = fields[n_atoms]
        gromacs_force_type = gromacs_force_types[numeric_forcetype]
        kwds = self.create_kwds_from_entries(fields, gromacs_force_type, offset=n_atoms+1)
        CanonicalForceType, kwds = canonical_force(
            kwds, gromacs_force_type, direction='into')

        force_type = CanonicalForceType(*bondingtypes, **kwds)

        if not force_type:
            logger.warn("{0} is not a supported {1} type".format(fields[2], forcename))
            return
        else:
            return force_type


[docs]    def process_implicittype(self, line):
        """Process a line in the [ implicit_genborn_params ] category."""
        fields = line.split()
        if len(fields) < 6:
            self.too_few_fields(line)
        self.implicittypes[fields[0]] = fields


[docs]    def process_pairtype(self, line):
        """Process a line in the [ pairtypes ] category."""
        fields = line.split()
        if len(fields) < 5:
            self.too_few_fields(line)

        pair_type = None
        PairFunc = None
        combination_rule = self.system.combination_rule
        kwds = dict()
        numeric_pairtype = fields[2]
        if numeric_pairtype == '1':
            # LJ/Coul. 1-4 (Type 1)
            if len(fields) == 5:
                if combination_rule == "Multiply-C6C12":
                    PairFunc = LjCPairType
                elif combination_rule in ['Multiply-Sigeps', 'Lorentz-Berthelot']:
                    PairFunc = LjSigepsPairType
            offset = 3
        elif numeric_pairtype == '2':
            if combination_rule == "Multiply-C6C12":
                PairFunc = LjqCPairType
            elif combination_rule in ['Multiply-Sigeps', 'Lorentz-Berthelot']:
                PairFunc = LjqSigepsPairType
            offset = 4
        else:
            logger.warn("Could not find pair type for line: {0}".format(line))

        if PairFunc:
            pairvars = [fields[0], fields[1]]
            kwds = self.create_kwds_from_entries(fields, PairFunc, offset=offset)
            # kludge because of placement of scaleQQ...
            if numeric_pairtype == '2':
                # try to get this out ...
                kwds['scaleQQ'] = float(fields[3]) * units.dimensionless
            pair_type = PairFunc(*pairvars, **kwds)

        self.pairtypes[tuple(fields[:2])] = pair_type


[docs]    def process_cmaptype(self, line):
        """Process a line in the [ cmaptypes ] category."""
        fields = line.split()
        if len(fields) < 8 or len(fields) < 8+int(fields[6])*int(fields[7]):
            self.too_few_fields(line)
        self.cmaptypes[tuple(fields[:5])] = fields


[docs]    def process_nonbond_params(self, line):
        """Process a line in the [ nonbond_param ] category."""
        fields = line.split()
        natoms = 2
        nonbonded_type = None
        NonbondedFunc = None
        combination_rule = self.system.combination_rule

        if fields[2] == '1':
            if combination_rule == 'Multiply-C6C12':
                NonbondedFunc = LjCNonbondedType
            elif combination_rule in ['Lorentz-Berthelot', 'Multiply-Sigeps']:
                NonbondedFunc = LjSigepsNonbondedType
        elif fields[2] == '2':
            if combination_rule == 'Buckingham':
                NonbondedFunc = BuckinghamNonbondedType
        else:
            logger.warn("Could not find nonbonded type for line: {0}".format(line))

        nonbonded_vars = [fields[0], fields[1]]
        kwds = self.create_kwds_from_entries(fields, NonbondedFunc, offset=3)
        nonbonded_type = NonbondedFunc(*nonbonded_vars, **kwds)
        # TODO: figure out what to do with the gromacs numeric type
        nonbonded_type.type = int(fields[2])
        self.system.nonbonded_types[tuple(nonbonded_vars)] = nonbonded_type

    # =========== Pre-processing errors =========== #

[docs]    def too_few_fields(self, line):
        e = ValueError('Too few fields in [ {0} ] line: {1}'.format(
                self.current_directive, line))
        logger.exception(e)


[docs]    def invalid_line(self, line):
        e = ValueError('Invalid format in [ {0} ] line: {1}'.format(
            self.current_directive, line))
        logger.exception(e)


[docs]    def directive_before_moleculetype(self):
        e = ValueError('Found [ {0} ] directive before [ moleculetype ]'.format(
            self.current_directive))
        logger.exception(e)
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  Source code for intermol.lammps.lammps_parser

import os
import logging
import pdb
import warnings
import re

import simtk.unit as units
import numpy as np

from intermol.forces import *
import intermol.forces.forcefunctions as ff
from intermol.atom import Atom
from intermol.molecule import Molecule
from intermol.moleculetype import MoleculeType
from intermol.system import System

logger = logging.getLogger('InterMolLog')


[docs]def load_lammps(in_file):
    """Load a LAMMPS input file into a `System`.

    Args:
        in_file:
        include_dir:
        defines:
    Returns:
        system:
    """
    parser = LammpsParser(in_file)
    return parser.read()



[docs]def write_lammps(in_file, system, unit_set='real'):
    """Load a LAMMPS input file into a `System`.

    Args:
        in_file:
        include_dir:
        defines:
    Returns:
        system:
    """
    parser = LammpsParser(in_file, system, unit_set)
    return parser.write()



[docs]class LammpsParser(object):
    """A class containing methods to read and write LAMMPS files. """

    SCALE_INTO = 2.0
    SCALE_FROM = 0.5

    lammps_bonds = {
        'harmonic': HarmonicBond,
        'morse': MorseBond,
        'class2': QuarticBond,
        'fene/expand': FeneExpandableBond,
        'quartic': QuarticBreakableBond,
        'nonlinear': NonlinearBond
        }
    lookup_lammps_bonds = {v: k for k, v in lammps_bonds.items()}
    # Add some non 1-to-1 mappings.
    lookup_lammps_bonds[HarmonicPotentialBond] = 'harmonic'
    lammps_bond_types = dict(
        (k, eval(v.__name__ + 'Type')) for k, v in lammps_bonds.items())

[docs]    def canonical_bond(self, kwds, bond, direction='into'):
        """Convert to/from the canonical form of this interaction. """
        # TODO: Gromacs says harmonic potential bonds do not have constraints or
        #       exclusions. Check that this logic is supported.
        if direction == 'into':
            canonical_force_scale = self.SCALE_INTO
        else:
            typename = self.lookup_lammps_bonds[bond]
            canonical_force_scale = self.SCALE_FROM

        if bond in [HarmonicBond, HarmonicPotentialBond]:
            kwds['k'] *= canonical_force_scale

        if bond == HarmonicPotentialBond:
            typename = 'harmonic'

        if direction == 'into':
            return bond, kwds
        else:
            return typename, [kwds]  # we expect a list


    lammps_angles = {
        'harmonic': HarmonicAngle,
        'cosine': CosineAngle,
        'charmm': UreyBradleyAngle
        }
    lookup_lammps_angles = dict((v, k) for k, v in lammps_angles.items())
    lammps_angle_types = dict(
        (k, eval(v.__name__ + 'Type')) for k, v in lammps_angles.items())

[docs]    def canonical_angle(self, kwds, angle, direction):
        """Convert from the canonical form of this interaction. """
        if direction == 'into':
            canonical_force_scale = self.SCALE_INTO
        else:
            typename = self.lookup_lammps_angles[angle]
            canonical_force_scale = self.SCALE_FROM

        if angle in [HarmonicAngle, CosineSquaredAngle, UreyBradleyAngle]:
            kwds['k'] *= canonical_force_scale

        if angle == UreyBradleyAngle:
            kwds['kUB'] *= canonical_force_scale

        if direction == 'into':
            return angle, kwds
        else:
            return typename, [kwds]  # We expect a list


    lammps_dihedrals = {
        'opls': FourierDihedral,
        'multi/harmonic': RbDihedral,
        'charmm': ProperPeriodicDihedral,
        # not quite canonical form, but easily interconvertible
        }
    # Have to manually reverse dihedrals -- not unique.
    lookup_lammps_dihedrals = {
        TrigDihedral: 'Trig',
        RbDihedral: 'multi/harmonic',
        FourierDihedral: 'opls',
        ProperPeriodicDihedral: 'charmm'
        # not quite canonical form, but easily interconvertible
        }
    lammps_dihedral_types = dict(
        (k, eval(v.__name__ + 'Type')) for k, v in lammps_dihedrals.items())

    lammps_impropers = {
        'harmonic': ImproperHarmonicDihedral,
        'cvff': TrigDihedral
        }
    lookup_lammps_impropers = dict((v, k) for k, v in lammps_impropers.items())
    lammps_improper_types = dict(
        (k, eval(v.__name__ + 'Type')) for k, v in lammps_impropers.items())

[docs]    def canonical_dihedral(self, params, dihedral, direction='into'):
        """Convert from the canonical form of this interaction. """
        if direction == 'into':
            canonical_force_scale = self.SCALE_INTO
        else:
            canonical_force_scale = self.SCALE_FROM

        if direction == 'into':
            converted_dihedral = dihedral  # Default
            if dihedral == ProperPeriodicDihedral:  # Proper dihedral
                convertfunc = convert_dihedral_from_proper_to_trig
                converted_dihedral = TrigDihedral
            elif dihedral == ImproperHarmonicDihedral:
                convertfunc = convert_nothing
            elif dihedral == RbDihedral:
                convertfunc = convert_dihedral_from_RB_to_trig
                converted_dihedral = TrigDihedral
            elif dihedral == FourierDihedralType:
                convertfunc = convert_dihedral_from_fourier_to_trig
                converted_dihedral = TrigDihedral
                # Now actually convert the dihedral.
            params = convertfunc(params)
            return converted_dihedral, params

        else:  # writing out
            try:
                typename = self.lookup_lammps_dihedrals[dihedral]
            except KeyError:
                typename = self.lookup_lammps_impropers[dihedral]

            if dihedral == TrigDihedral:
                paramlist = convert_dihedral_from_trig_to_proper(params)
                if params['phi'].value_in_unit(units.degrees) in [0, 180]:
                    tmpparams = convert_dihedral_from_trig_to_RB(params)
                    if tmpparams['C6']._value == 0 and tmpparams['C5']._value == 0:
                        # Stupid convention?
                        if params['phi'].value_in_unit(units.degrees) == 180:
                            params['phi']._value = 0
                        else:
                            params['phi']._value = 180
                        tmpparams = convert_dihedral_from_trig_to_RB(params)
                        typename = 'multi/harmonic'
                        # It's a RB dihedral.
                        paramlist = [tmpparams]
                    else:
                        # If C6 and C5 are not zero, print it out as multiple
                        # harmonics (charmm).
                        typename = 'charmm'
                if typename in ['charmm', 'Trig']:
                    # Print as proper dihedral; if one nonzero term, as a type 1, if multiple, type 9
                    paramlist = convert_dihedral_from_trig_to_proper(params)
                    typename = 'charmm'
                    for p in paramlist:
                        # For now, might get from Sys?
                        p['weight'] = 0.0 * units.dimensionless

            elif dihedral == ImproperHarmonicDihedral:
                params['k'] *= canonical_force_scale
                paramlist = [params]

            return typename, paramlist


[docs]    def create_kwds_from_entries(self, entries, force_class, offset=0):
        return ff.create_kwds_from_entries(self.unitvars, self.paramlist,
                entries, force_class, offset=offset)


[docs]    def get_parameter_list_from_force(self, force):
        return ff.get_parameter_list_from_force(force, self.paramlist)


[docs]    def get_parameter_kwds_from_force(self, force):
        return ff.get_parameter_kwds_from_force(
                force, self.get_parameter_list_from_force, self.paramlist)


    def __init__(self, in_file, system=None, unit_set='real'):
        """
        """
        self.in_file = in_file
        if not system:
            system = System()
        self.system = system
        self.data_file = None

[docs]    def set_units(self, unit_set):
        """Set what unit set to use. """

        self.RAD = units.radians
        self.DEGREE = units.degrees
        self.MOLE = units.mole
        self.TEMP = units.kelvin
        if unit_set == 'real':
            self.DIST = units.angstroms
            self.VEL = units.angstroms / units.femtosecond
            self.ENERGY = units.kilocalorie / units.mole
            self.MASS = units.grams / units.mole
            self.CHARGE = units.elementary_charge
        elif unit_set == 'metal':
            self.DIST = units.angstroms
            self.VEL = units.angstroms / units.picosecond
            self.ENERGY = units.joule / units.coulomb * units.elementary_charge
            self.MASS = units.grams / units.mole
            self.CHARGE = units.elementary_charge
        elif unit_set == 'si':
            self.DIST = units.meters
            self.VEL = units.meters / units.second
            self.ENERGY = units.joules
            self.MASS = units.kilograms
            self.CHARGE = units.coulomb
        elif unit_set == 'cgs':
            self.DIST = units.centimeter
            self.VEL = units.centimeter / units.second
            self.ENERGY = units.erg
            self.MASS = units.grams
            self.CHARGE = np.sqrt(units.erg * units.centimeter)
        elif unit_set == 'micro':
            self.DIST = units.micrometers
            self.VEL = units.nanometers / units.nanosecond
            self.ENERGY = units.picogram * (
                units.micrometer / units.microsecond) ^ 2
            self.MASS = units.attograms
            self.CHARGE = units.elementary_charge
        elif unit_set == 'nano':
            self.DIST = units.nanometers
            self.VEL = units.nanometer / units.nanosecond
            self.ENERGY = units.attogram * (
                units.nanometer / units.nanosecond) ^ 2
            self.MASS = units.attograms
            self.CHARGE = units.elementary_charge
        elif unit_set == 'lj':
            self.DIST = units.dimensionless
            self.VEL = units.dimensionless
            self.ENERGY = units.dimensionless
            self.MASS = units.dimensionless
            self.CHARGE = units.dimensionless
            logger.warn("Using unit type lj: All values are dimensionless. "
                        "This is untested and will likely fail. "
                        "See LAMMPS doc for more.")
        elif unit_set == 'electron':
            self.DIST = units.bohr
            self.VEL = units.bohr / units.atu
            self.ENERGY = units.hartree
            self.MASS = units.amu
            self.CHARGE = units.elementary_charge
        else:
            raise Exception(
                "Unsupported unit set specified: {0}".format(unit_set))

        # Now create the dictionary of which units go in which order
        # for each command.  we need to pass 'self' so that we can
        # access the different unit sets, but the function unitvars is
        # not actually a member, so we have to do it in a nonstandard way.
        self.paramlist = ff.build_paramlist('lammps')
        self.unitvars = ff.build_unitvars('lammps', self.paramlist, dumself=self)


[docs]    def read(self):
        """Reads a LAMMPS input file and a data file specified within.

        Args:
            input_file (str): Name of LAMMPS input file to read in.
        """
        self.read_input(self.in_file)
        if self.data_file:
            self.read_data(self.data_file)
        else:
            raise Exception("No data file found in input script")


[docs]    def read_input(self):
        """Reads a LAMMPS input file.

        Args:
            input_file (str): Name of LAMMPS input file to read in.
        """
        self.input_dir = os.path.dirname(os.path.realpath(self.in_file))
        parsable_keywords = {
            'units': self.parse_units,
            'atom_style': self.parse_atom_style,
            'dimension': self.parse_dimension,
            'boundary': self.parse_boundary,
            'pair_style': self.parse_pair_style,
            'kspace_style': self.parse_kspace_style,
            'pair_modify': self.parse_pair_modify,
            'bond_style': self.parse_bond_style,
            'angle_style': self.parse_angle_style,
            'dihedral_style': self.parse_dihedral_style,
            'improper_style': self.parse_improper_style,
            'special_bonds': self.parse_special_bonds,
            'read_data': self.parse_read_data}

        defaults = [
            'units lj',
            'atom_style atomic',
            'dimension 3',
            'boundary p p p',
            'pair_style none',
            'kspace_style none',
            'pair_modify mix geometric shift no table 12 tabinner sqrt(2.0) tail no compute yes',
            'bond_style none',
            'angle_style none',
            'dihedral_style none',
            'improper_style none',
            'special_bonds lj 0.0 0.0 0.0 coul 0.0 0.0 0.0 angle no dihedral no extra 0']

        keyword_defaults = {x.split()[0]: x for x in defaults}
        keyword_check = {x: False for x in keyword_defaults.keys()}

        with open(self.in_file, 'r') as input_lines:
            for line in input_lines:
                if line.strip():
                    keyword = line.split()[0]
                    if keyword in parsable_keywords:
                        parsable_keywords[keyword](line.split())
            keyword_check[keyword] = True

        for key in keyword_check.keys():
            if not (keyword_check[key]):
                logger.warn(
                    'Keyword {0} not set, using LAMMPS default value {1}'.format(
                        key, " ".join(keyword_defaults[key].split()[1:])))
                parsable_keywords[key](keyword_defaults[key].split())

        self.set_units(self.unit_set)


[docs]    def read_data(self, data_file):
        """Reads a LAMMPS data file.

        Args:
            data_file (str): name of LAMMPS data file to read in.
        """
        # Read box, masses and forcefield info from data file.
        parsable_keywords = {'Masses': self.parse_masses,
                             'Pair Coeffs': self.parse_pair_coeffs,
                             'Bond Coeffs': self.parse_bond_coeffs,
                             'Angle Coeffs': self.parse_angle_coeffs,
                             'Dihedral Coeffs': self.parse_dihedral_coeffs,
                             'Improper Coeffs': self.parse_improper_coeffs}

        with open(data_file, 'r') as data_lines:
            self.molecule_name = next(data_lines).strip()
            # Currently only reading a single molecule/moleculeType
            # per LAMMPS file.
            self.current_mol = Molecule(self.molecule_name)
            self.system.add_molecule(self.current_mol)
            self.current_mol_type = self.system._molecules[self.molecule_name]
            self.current_mol_type.nrexcl = 3  # TODO: automate determination!

            for line in data_lines:
                if line.strip():
                    # Catch all box dimensions.
                    if ('xlo' in line) and ('xhi' in line):
                        self.parse_box(line.split(), 0)
                    elif ('ylo' in line) and ('yhi' in line):
                        self.parse_box(line.split(), 1)
                    elif ('zlo' in line) and ('zhi' in line):
                        self.parse_box(line.split(), 2)
                    # Other headers.
                    else:
                        keyword = line.strip()
                        if keyword in parsable_keywords:
                            parsable_keywords[keyword](data_lines)

        # Read atoms, velocities and connectivity information from data file.
        parsable_keywords = {'Atoms': self.parse_atoms,
                             'Velocities': self.parse_velocities,
                             'Bonds': self.parse_bonds,
                             'Angles': self.parse_angles,
                             'Dihedrals': self.parse_dihedrals,
                             'Impropers': self.parse_impropers}

        with open(data_file, 'r') as data_lines:
            for line in data_lines:
                if line.strip():
                    keyword = line.strip()
                    if keyword in parsable_keywords:
                        parsable_keywords[keyword](data_lines)


[docs]    def parse_units(self, line):
        """ """
        assert (len(line) == 2), "Invalid units specified in input file."
        self.unit_set = line[1]


[docs]    def parse_atom_style(self, line):
        """
        Note:
            Assuming 'full' as default for everything else.
        """
        self.atom_style = line[1]
        if len(line) > 2:
            warnings.warn("Unsupported atom_style in input file.")


[docs]    def parse_dimension(self, line):
        """ """
        self.dimension = int(line[1])
        if self.dimension not in [2, 3]:
            raise ValueError("Invalid dimension specified in input file "
                             "(must be 2 or 3).")


[docs]    def parse_boundary(self, line):
        """ """
        self.boundaries = [line[1], line[2], line[3]]
        if len(self.boundaries) != self.dimension:
            raise ValueError("Boundaries do not match specified dimension "
                             "in input file")


[docs]    def parse_pair_style(self, line):
        """ """
        self.pair_style = []
        if line[1] == 'hybrid':
            warnings.warn("Hybrid pair styles not yet implemented.")
        elif line[1] == 'lj/cut/coul/long':
            self.pair_style.append(line[1])
            self.system.nonbonded_function = 1


[docs]    def parse_kspace_style(self, line):
        """
        Note:
            Currently ignored.
        """
        if line[1] == 'pppm':
            pass


[docs]    def parse_pair_modify(self, line):
        """
        """
        if line[1] == 'mix':
            if line[2] == 'geometric':
                self.system.combination_rule = 'Multiply-Sigeps'
            elif line[2] == 'arithmetic':
                self.system.combination_rule = 'Lorentz-Berthelot'
            else:
                warnings.warn(
                    "Unsupported pair_modify mix argument in input file!")
        else:
            warnings.warn("Unsupported pair_modify style in input file!")


[docs]    def parse_bonded_style(self, line):
        """ """
        style_set = set()
        if len(line) == 2:
            style_set.add(line[1])
        elif line[1] == 'hybrid':
            for style in line[2:]:
                style_set.add(style)
        else:
            raise ValueError("Invalid style in input file!")
        return style_set


[docs]    def parse_bond_style(self, line):
        """ """
        self.bond_style = self.parse_bonded_style(line)


[docs]    def parse_angle_style(self, line):
        """ """
        self.angle_style = self.parse_bonded_style(line)


[docs]    def parse_dihedral_style(self, line):
        """ """
        self.dihedral_style = self.parse_bonded_style(line)
        # TODO: correctly determine gen-pairs state
        if self.dihedral_style == 'opls':
            self.system.genpairs = 'yes'


[docs]    def parse_improper_style(self, line):
        """ """
        self.improper_style = self.parse_bonded_style(line)


[docs]    def parse_special_bonds(self, line):
        """ """
        if 'lj/coul' in line:
            self.system.lj_correction = float(line[line.index('lj/coul') + 3])
            self.system.coulomb_correction = float(
                line[line.index('lj/coul') + 3])
        elif 'lj' in line and 'coul' in line:
            self.system.lj_correction = float(line[line.index('lj') + 3])
            self.system.coulomb_correction = float(line[line.index('coul') + 3])
        elif 'lj' in line:
            self.system.lj_correction = float(line[line.index('lj') + 3])
        elif 'coul' in line:
            self.system.coulomb_correction = float(line[line.index('coul') + 3])
        else:
            warnings.warn("Unsupported special_bonds in input file.")


[docs]    def parse_read_data(self, line):
        """ """
        if len(line) == 2:
            self.data_file = os.path.join(self.input_dir, line[1])
        else:
            warnings.warn("Unsupported read_data arguments in input file.")


[docs]    def parse_box(self, line, dim):
        """Read box information from data file.

        Args:
            line (str): Current line in input file.
            dim (int): Dimension specified in line.
        """
        fields = [float(field) for field in line[:2]]
        box_length = fields[1] - fields[0]
        if box_length > 0:
            self.box_vector[dim, dim] = box_length
        else:
            raise ValueError("Negative box length specified in data file.")
        self.system.box_vector = self.box_vector * self.DIST


[docs]    def parse_masses(self, data_lines):
        """Read masses from data file."""
        next(data_lines)  # toss out blank line
        self.mass_dict = dict()
        for line in data_lines:
            if not line.strip():
                break  # found another blank line
            fields = line.split()
            self.mass_dict[int(fields[0])] = float(fields[1]) * self.MASS


[docs]    def parse_pair_coeffs(self, data_lines):
        """Read pair coefficients from data file."""
        next(data_lines)  # toss out blank line
        self.nb_types = dict()
        for line in data_lines:
            if not line.strip():
                break  # found another blank line
            fields = [float(field) for field in line.split()]
            if len(self.pair_style) == 1:
                # TODO: lookup of type of pairstyle to determine format
                if self.system.nonbonded_function == 1:
                    self.nb_types[int(fields[0])] = [fields[1] * self.ENERGY,
                                                     fields[2] * self.DIST]
                else:
                    warnings.warn(
                        "Unsupported pair coeff formatting in data file!")
            else:
                warnings.warn("Unsupported pair coeff formatting in data file!")


[docs]    def parse_force_coeffs(self, data_lines, force_name, force_classes,
                           force_style, lammps_forces, canonical_force):
        """Read force coefficients from data file."""
        next(data_lines)  # toss out blank line

        for line in data_lines:
            if not line.strip():
                break  # found another blank line
            fields = line.split()

            warn = False
            if len(force_style) == 1:
                style = list(force_style)[0]  # awkward to have to translate to list to get the only member!
                if style == fields[1]:
                    field_offset = 2
                else:
                    if re.search('[a-zA-Z]+', fields[1]):
                        if style == 'none':
                            style = fields[1]
                            field_offset = 2
                        else:
                            warn = True
                    else:
                        field_offset = 1

            elif len(force_style) > 1:
                style = fields[1]
                field_offset = 2
                if style not in force_style:
                    warn = True
            else:
                raise ValueError(
                    "No entries found in '%s_style'." % (force_name))

            if warn:
                warnings.warn("{0} type found in {1} Coeffs that was not "
                              "specified in {2}_style: {3}".format(
                                    force_name, force_name, force_name, style))

            # what internal force correspond to this style
            force_class = lammps_forces[style]

            # Get the parameters from the line and translate into keywords
            kwds = self.create_kwds_from_entries(fields, force_class,
                                                 offset=field_offset)
            # translate the force into canonical form
            force_class, kwds = canonical_force(kwds, force_class,
                                                direction='into')
            # add to the dictionary of this force term
            force_classes[int(fields[0])] = [force_class, kwds]


[docs]    def parse_bond_coeffs(self, data_lines):

        self.bond_classes = dict()
        self.parse_force_coeffs(data_lines, "Bond",
                                self.bond_classes, self.bond_style,
                                self.lammps_bonds, self.canonical_bond)


[docs]    def parse_angle_coeffs(self, data_lines):

        self.angle_classes = dict()
        self.parse_force_coeffs(data_lines, "Angle",
                                self.angle_classes, self.angle_style,
                                self.lammps_angles, self.canonical_angle)


[docs]    def parse_dihedral_coeffs(self, data_lines):

        self.dihedral_classes = dict()
        self.parse_force_coeffs(data_lines, "Dihedral",
                                self.dihedral_classes, self.dihedral_style,
                                self.lammps_dihedrals, self.canonical_dihedral)


[docs]    def parse_improper_coeffs(self, data_lines):

        self.improper_classes = dict()
        self.parse_force_coeffs(data_lines, "Improper",
                                self.improper_classes, self.improper_style,
                                self.lammps_impropers, self.canonical_improper)


[docs]    def parse_atoms(self, data_lines):
        """Read atoms from data file."""
        next(data_lines)  # toss out blank line
        for line in data_lines:
            if not line.strip():
                break  # found another blank line
            fields = line.split()

            if len(fields) in [7, 10]:
                if len(fields) == 10:
                    # TODO: store image flags?
                    pass
                new_atom_type = None
                if self.system.combination_rule == "Multiply-C6C12":
                    warnings.warn(
                        "Combination rule 'Multiply-C6C12' not yet implemented")
                elif self.system.combination_rule in ['Multiply-Sigeps',
                                                      'Lorentz-Berthelot']:
                    new_atom_type = AtomSigepsType(
                        fields[2],  # atomtype
                        fields[2],  # bondtype
                        -1,  # atomic_number
                        self.mass_dict[int(fields[2])],  # mass
                        float(fields[3]) * self.CHARGE,  # charge
                        'A',  # ptype
                        self.nb_types[int(fields[2])][1],  # sigma
                        self.nb_types[int(fields[2])][0])  # epsilon

                self.system._atomtypes.add(new_atom_type)

                atom = Atom(int(fields[0]),  # index
                            fields[2],  # name
                            int(fields[1]),  # residue_index (molNum)
                            fields[1])  # residue_name (molNum)
                atom.atomtype = (0, fields[2])  # atomNum for LAMMPS
                atom.atomic_number = 0  #TODO: this must be defined for Desmond output; can we get this from LAMMPS?
                atom.cgnr = 0  # TODO: look into alternatives
                atom.charge = (0, float(fields[3]) * self.CHARGE)
                atom.mass = (0, self.mass_dict[int(fields[2])])
                atom.position = [float(fields[4]) * self.DIST,
                                 float(fields[5]) * self.DIST,
                                 float(fields[6]) * self.DIST]

                # Probably unneccessary since I don't think LAMMPS has anything
                # in the data files akin to A/B states in GROMACS.
                for ab_state, atom_type in enumerate(atom.atomtype):
                    # Searching for a matching atom_type
                    temp = AbstractAtomType(atom.atomtype[ab_state])
                    atom_type = self.system._atomtypes.get(temp)
                    if atom_type:
                        atom.sigma = (ab_state, atom_type.sigma)
                        atom.epsilon = (ab_state, atom_type.epsilon)
                        atom.bondtype = atom_type.bondtype
                    else:
                        warnings.warn("Corresponding AtomType was not found. "
                                      "Insert missing values yourself.")
            self.current_mol.add_atom(atom)


[docs]    def parse_velocities(self, data_lines):
        """ """
        next(data_lines)
        atoms = self.current_mol.atoms
        vel_dict = dict()
        for line in data_lines:
            if not line.strip():
                break
            fields = [field for field in line.split()]
            vel_dict[int(fields[0])] = fields[1:4]
        for atom in atoms:
            atom._velocity = [float(vel) * self.VEL for vel in
                              vel_dict[atom.index]]


[docs]    def parse_force(self, data_lines, force_classes, forceSet, n=0):
        """Read bonds, angles, dihedrals, impropers from data file."""
        next(data_lines)  # toss out blank line
        for line in data_lines:
            if not line.strip():
                break  # found another blank line
            fields = [int(field) for field in line.split()]

            new_force = None
            coeff_num = fields[1]
            atom_nums = fields[2:n + 2]
            paraminfo = force_classes[coeff_num]
            kwds = paraminfo[1]
            new_force = paraminfo[0](*atom_nums, **kwds)
            forceSet.add(new_force)


[docs]    def parse_bonds(self, data_lines):
        self.parse_force(data_lines, self.bond_classes,
                         self.current_mol_type.bondForceSet, n=2)


[docs]    def parse_angles(self, data_lines):
        self.parse_force(data_lines, self.angle_classes,
                         self.current_mol_type.angleForceSet, n=3)


[docs]    def parse_dihedrals(self, data_lines):
        self.parse_force(data_lines, self.dihedral_classes,
                         self.current_mol_type.dihedralForceSet, n=4)


[docs]    def parse_impropers(self, data_lines):
        self.parse_force(data_lines, self.improper_classes,
                         self.current_mol_type.dihedralForceSet, n=4)


[docs]    def get_force_atoms(self, force, forceclass):
        """Return the atoms involved in a force. """
        if forceclass in ['Bond', 'Pair']:
            return [force.atom1, force.atom2]
        elif forceclass in ['Angle']:
            return [force.atom1, force.atom2, force.atom3]
        elif forceclass in ['Dihedral', 'Improper']:
            return [force.atom1, force.atom2, force.atom3, force.atom4]
        else:
            warnings.warn("No interaction type %s defined!" % (forceclass))


[docs]    def get_force_bondingtypes(self, force, forceclass):
        """Return the atoms involved in a force. """
        if forceclass in ['Bond', 'Pair']:
            return [force.bondingtype1, force.bondingtype2]
        elif forceclass in ['Angle']:
            return [force.bondingtype1, force.bondingtype2, force.bondingtype3]
        elif forceclass in ['Dihedral', 'Improper']:
            return [force.bondingtype1, force.bondingtype2, force.bondingtype3,
                    force.bondingtype4]
        else:
            warnings.warn("No interaction type %s defined!" % (forceclass))


[docs]    def write_forces(self, forces, offset, force_name,
                     lookup_lammps_force, lammps_force_types, canonical_force):
        """The general force writing function.

        Currently supports bonds, angles, dihedrals, impropers.
        """
        logger.debug("        Writing {0:s}s...".format(force_name))
        force_list = self.force_dict[force_name]
        force_count = len(force_list)

        coeff_name = '{0} Coeffs'.format(force_name)
        coeff_list = self.force_dict[coeff_name]

        numeric_coeff = self.numeric_coeff[coeff_name]
        type_count = len(numeric_coeff) + 1

        style_set = self.style_dict[force_name]

        for force in forces:
            atom_indices = self.get_force_atoms(force, force_name)
            atom_bondingtypes = self.get_force_bondingtypes(force, force_name)
            try:
                lookup_lammps_force[force.__class__]
            except KeyError:
                logger.warn("Found unimplemented {0} type {1} for LAMMPS!".format(
                            force_name, force.__class__.__name__))

            # Get the parameters of the force.
            kwds = self.get_parameter_kwds_from_force(force)

            # Convert keywords from canonical form.
            style, kwdslist = canonical_force(kwds, force.__class__,
                                              direction='from')
            force_type = lammps_force_types[style]
            style_set.add(style)

            # A single force can produce multiple forces.
            for kwds in kwdslist:
                temp_force_type = force_type(*atom_bondingtypes, **kwds)

                # New type found. Write out the force coefficients.
                if temp_force_type not in numeric_coeff:
                    # Get the numerical type for this interaction.
                    numeric_coeff[temp_force_type] = type_count
                    line = '{0:d} {1}'.format(type_count, style)
                    type_count += 1

                    # Generate the list of parameters for this force in the
                    # order they appear in the file format.
                    params = self.get_parameter_list_from_force(temp_force_type)

                    # Generate the units for this force.
                    u = self.unitvars[force_type.__name__]
                    for i, p in enumerate(params):
                        if p.unit == units.dimensionless and isinstance(p._value, int):
                            # LAMMPS expects an integer.
                            line += "%10d" % (p.value_in_unit(u[i]))
                        else:
                            line += "%18.8e" % (p.value_in_unit(u[i]))
                    line += '\n'
                    coeff_list.append(line)

                # Write out the force entry.
                line = '{0:-6d} {1:6d}'.format(force_count, numeric_coeff[temp_force_type])
                for atom in atom_indices:
                    line += '{0:6d}'.format(atom + offset)
                line += '\n'
                force_list.append(line)
                force_count += 1

        if len(style_set) > 1:
            logger.warn("More than one {0} style found!".format(force_name))


[docs]    def write_bonds(self, mol_type, offset):
        return self.write_forces(mol_type.bond_forces, offset, "Bond",
                                 self.lookup_lammps_bonds,
                                 self.lammps_bond_types,
                                 self.canonical_bond)


[docs]    def write_angles(self, mol_type, offset):
        return self.write_forces(mol_type.angle_forces, offset, "Angle",
                                 self.lookup_lammps_angles,
                                 self.lammps_angle_types,
                                 self.canonical_angle)


[docs]    def write_dihedrals(self, mol_type, offset):
        """Separate dihedrals from impropers. """
        dihedral_forces = {force for force in mol_type.dihedral_forces
                           if not force.improper}
        return self.write_forces(dihedral_forces, offset, "Dihedral",
                                 self.lookup_lammps_dihedrals,
                                 self.lammps_dihedral_types,
                                 self.canonical_dihedral)


[docs]    def write_impropers(self, mol_type, offset):
        """Separate dihedrals from impropers. """
        improper_forces = {force for force in mol_type.dihedral_forces
                           if force.improper}
        return self.write_forces(improper_forces, offset, "Improper",
                                 self.lookup_lammps_impropers,
                                 self.lammps_improper_types,
                                 self.canonical_dihedral)


[docs]    def write_virtuals(self, mol_type, offset):
        if len(mol_type.virtual_forces) > 0:
            warnings.warn("Virtuals not currently supported: will need to be "
                          "implemeneted from shake and rigid")


[docs]    def write(self, unit_set='real'):
        """Writes a LAMMPS data and corresponding input file.

        Args:
            data_file (str): Name of LAMMPS data file to write to.
            unit_set (str): LAMMPS unit set for output file.
        """
        self.data_file = os.path.splitext(self.in_file)[0] + '.lmp'
        self.set_units(unit_set)

        # Containers for lines which are ultimately written to output files.
        mass_list = list()
        mass_list.append('\nMasses\n\n')

        pair_coeffs = list()
        pair_coeffs.append('\nPair Coeffs\n\n')

        atom_list = list()
        atom_list.append('\nAtoms\n\n')

        vel_list = list()
        vel_list.append('\nVelocities\n\n')

        # Dicts for type information.
        atom_type_dict = dict()  # str_type:int_type
        a_type_i = 1  # counter for atom types

        # Dicts to store the final outputs.
        self.force_dict = {'Bond': ['\nBonds\n\n'],
                           'Bond Coeffs': ['\nBond Coeffs\n\n'],
                           'Angle': ['\nAngles\n\n'],
                           'Angle Coeffs': ['\nAngle Coeffs\n\n'],
                           'Dihedral': ['\nDihedrals\n\n'],
                           'Dihedral Coeffs': ['\nDihedral Coeffs\n\n'],
                           'Improper': ['\nImpropers\n\n'],
                           'Improper Coeffs': ['\nImproper Coeffs\n\n']
                           }

        # Dicts to store the numeric values for each type (force:int).
        self.numeric_coeff = {'Bond Coeffs': {},
                              'Angle Coeffs': {},
                              'Dihedral Coeffs': {},
                              'Improper Coeffs': {}
                              }

        self.style_dict = {'Bond': set(),
                           'Angle': set(),
                           'Dihedral': set(),
                           'Improper': set()
                           }

        # Read all atom specific and FF information.
        for mol_name, mol_type in self.system.molecule_types.iteritems():
            logger.debug(
                "    Writing moleculetype {0}...".format(mol_name))

            # OrderedSet isn't indexable so get the first molecule by iterating.
            molecule = next(iter(mol_type.molecules))
            atoms_per_molecule = len(molecule.atoms)

            for i, molecule in enumerate(mol_type.molecules):
                # Atom index offsets from 1 for each molecule.
                offset = i * atoms_per_molecule
                self.write_bonds(mol_type, offset)
                self.write_angles(mol_type, offset)
                self.write_dihedrals(mol_type, offset)
                self.write_impropers(mol_type, offset)
                # Only issues warning now.
                self.write_virtuals(mol_type, offset)

            # Atom specific information.
            x_min = y_min = z_min = np.inf
            logger.debug("    Writing atoms...")
            cumulative_atoms = 0
            atom_charges = False
            for molecule in mol_type.molecules:
                for atom in molecule.atoms:
                    # Type, mass and pair coeffs.
                    if atom.atomtype[0] not in atom_type_dict:
                        atom_type_dict[atom.atomtype[0]] = a_type_i
                        mass_list.append('{0:d} {1:8.4f}\n'.format(
                                a_type_i,
                                atom.mass[0].value_in_unit(self.MASS)))
                        pair_coeffs.append('{0:d} {1:8.4f} {2:8.4f}\n'.format(
                                a_type_i,
                                atom.epsilon[0].value_in_unit(self.ENERGY),
                                atom.sigma[0].value_in_unit(self.DIST)))
                        a_type_i += 1

                    # Box minima.
                    x_coord = atom.position[0].value_in_unit(self.DIST)
                    y_coord = atom.position[1].value_in_unit(self.DIST)
                    z_coord = atom.position[2].value_in_unit(self.DIST)
                    if x_coord < x_min:
                        x_min = x_coord
                    if y_coord < y_min:
                        y_min = y_coord
                    if z_coord < z_min:
                        z_min = z_coord

                    atom_list.append(
                        '{0:-6d} {1:-6d} {2:-6d} {3:5.8f} {4:12.6f} {5:12.6f} {6:12.6f}\n'.format(
                            atom.index + cumulative_atoms,
                            atom.residue_index,
                            atom_type_dict[atom.atomtype[0]],
                            atom.charge[0].value_in_unit(self.CHARGE),
                            x_coord,
                            y_coord,
                            z_coord))
                    if atom.charge[0]._value != 0:
                        atom_charges = True
                    if atom.velocity:
                        vel_list.append(
                            '{0:-6d} {1:8.4f} {2:8.4f} {3:8.4f}\n'.format(
                                atom.index + cumulative_atoms,
                                atom.velocity[0].value_in_unit(self.VEL),
                                atom.velocity[1].value_in_unit(self.VEL),
                                atom.velocity[2].value_in_unit(self.VEL)))
                    else:
                        vel_list.append(
                            '{0:-6d} {1:8.4f} {2:8.4f} {3:8.4f}\n'.format(
                                atom.index + cumulative_atoms, 0, 0, 0))
                cumulative_atoms += len(molecule.atoms)

        bond_list = self.force_dict['Bond']
        angle_list = self.force_dict['Angle']
        dihedral_list = self.force_dict['Dihedral']
        improper_list = self.force_dict['Improper']

        bond_coeffs = self.force_dict['Bond Coeffs']
        angle_coeffs = self.force_dict['Angle Coeffs']
        dihedral_coeffs = self.force_dict['Dihedral Coeffs']
        improper_coeffs = self.force_dict['Improper Coeffs']

        bond_styles = self.style_dict['Bond']
        angle_styles = self.style_dict['Angle']
        dihedral_styles = self.style_dict['Dihedral']
        improper_styles = self.style_dict['Improper']

        # Write the actual data file.
        with open(self.data_file, 'w') as f:
            # Front matter.
            f.write(self.system.name + '\n')
            f.write('\n')

            n_atoms = len(atom_list) - 1
            n_bonds = len(bond_list) - 1
            n_angles = len(angle_list) - 1
            n_dihedrals = len(dihedral_list) - 1
            n_impropers = len(improper_list) - 1

            n_atom_types = len(pair_coeffs) - 1
            n_bond_types = len(bond_coeffs) - 1
            n_angle_types = len(angle_coeffs) - 1
            n_dihedral_types = len(dihedral_coeffs) - 1
            n_improper_types = len(improper_coeffs) - 1

            f.write('{0} atoms\n'.format(n_atoms))
            f.write('{0} bonds\n'.format(n_bonds))
            f.write('{0} angles\n'.format(n_angles))
            f.write('{0} dihedrals\n'.format(n_dihedrals))
            f.write('{0} impropers\n'.format(n_impropers))
            f.write('\n')

            f.write('{0} atom types\n'.format(n_atom_types))
            if n_bond_types > 0:
                f.write('{0} bond types\n'.format(n_bond_types))
            if n_angle_types > 0:
                f.write('{0} angle types\n'.format(n_angle_types))
            if n_dihedral_types > 0:
                f.write('{0} dihedral types\n'.format(n_dihedral_types))
            if n_improper_types > 0:
                f.write('{0} improper types\n'.format(n_improper_types))
            f.write('\n')

            # Shifting of box dimensions.
            f.write('{0:10.6f} {1:10.6f} xlo xhi\n'.format(
                    x_min, x_min + self.system.box_vector[0][0].value_in_unit(
                            self.DIST)))
            f.write('{0:10.6f} {1:10.6f} ylo yhi\n'.format(
                    y_min, y_min + self.system.box_vector[1][1].value_in_unit(
                            self.DIST)))
            f.write('{0:10.6f} {1:10.6f} zlo zhi\n'.format(
                    z_min, z_min + self.system.box_vector[2][2].value_in_unit(
                            self.DIST)))

            for mass in mass_list:
                f.write(mass)

            # Forcefield coefficients.
            coeff_types = [pair_coeffs, bond_coeffs, angle_coeffs,
                           dihedral_coeffs, improper_coeffs]
            for coefficients in coeff_types:
                if len(coefficients) > 1:
                    for coeff in coefficients:
                        f.write(coeff)

            # Atoms and velocities.
            for atom in atom_list:
                f.write(atom)
            for vel in vel_list:
                f.write(vel)

            # Forces.
            force_lists = [bond_list, angle_list, dihedral_list, improper_list]
            for force_list in force_lists:
                if len(force_list) > 1:
                    for force in force_list:
                        f.write(force)

        # Write the corresponding input file.
        with open(self.in_file, 'w') as f:
            f.write('units {0}\n'.format(unit_set))
            f.write('atom_style full\n')  # TODO
            f.write('\n')

            f.write('dimension 3\n')  # TODO
            f.write('boundary p p p\n')  # TODO
            f.write('\n')

            # non-bonded
            if atom_charges:
                f.write('pair_style lj/cut/coul/long 15.0 15.0\n')  # TODO: match mdp
                #f.write('pair_style lj/cut/coul/long 9.999 9.999\n')
                f.write('kspace_style pppm 1.0e-8\n')  # TODO: match mdp
                #f.write('kspace_style ewald 1.0e-6\n')
            else:
                f.write('pair_style lj/cut/coul/cut 15.0 15.0\n')  # TODO: match mdp
                #f.write('pair_style lj/cut/coul/cut 9.999 9.999\n')
                f.write('kspace_style none\n')  # if there are no charges

            if self.system.combination_rule == 'Lorentz-Berthelot':
                f.write('pair_modify mix arithmetic\n')
            elif self.system.combination_rule == 'Multiply-Sigeps':
                f.write('pair_modify mix geometric\n')
            else:
                logger.warn("Unsupported pair combination rule on writing input file!")
            f.write('\n')

            # bonded
            if len(bond_coeffs) > 1:
                f.write('bond_style hybrid {0}\n'.format(
                    " ".join(bond_styles)))
            if len(angle_coeffs) > 1:
                f.write('angle_style hybrid {0}\n'.format(
                    " ".join(angle_styles)))
            if len(dihedral_coeffs) > 1:
                f.write('dihedral_style hybrid {0}\n'.format(
                    " ".join(dihedral_styles)))
            if len(improper_coeffs) > 1:
                f.write('improper_style hybrid {0}\n'.format(
                    " ".join(improper_styles)))

            f.write('special_bonds lj {0} {1} {2} coul {3} {4} {5}\n'.format(
                0.0, 0.0, self.system.lj_correction,
                0.0, 0.0, self.system.coulomb_correction))
            f.write('\n')

            # Specify the path to the corresponding data file that we just wrote.
            f.write('read_data {0}\n'.format(os.path.basename(self.data_file)))
            f.write('\n')

            # Specify the output energies that we are interested in.
            energy_terms = " ".join(['ebond',
                                     'eangle',
                                     'edihed',
                                     'eimp',
                                     'epair',
                                     'evdwl',
                                     'ecoul',
                                     'elong',
                                     'etail',
                                     'pe'])

            f.write('thermo_style custom {0}\n'.format(energy_terms))
            f.write('\n')

            f.write('run 0\n')
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  Source code for intermol.gromacs.gromacs_driver

from collections import OrderedDict
import logging
import os
import subprocess

import simtk.unit as units

import intermol.tests
from intermol.tests.testing_tools import which
from intermol.gromacs.gromacs_parser import load_gromacs, write_gromacs


logger = logging.getLogger('InterMolLog')


[docs]def read_file(top_in, gro_in, gropath):
    # Ensure .gro and .top are a valid match.
    tests_path = os.path.dirname(intermol.tests.__file__)
    mdp_path = os.path.join(tests_path, 'gromacs', 'grompp.mdp')
    gromacs_energies(top_in, gro_in, mdp_path, gropath, '',
            grompp_check=True)

    logger.info("Reading Gromacs files '{0}', '{1}'.".format(top_in, gro_in))
    system = load_gromacs(top_in, gro_in)
    logger.info('...loaded.')
    return system



[docs]def write_file(system, top_out, gro_out):
    logger.info("Writing Gromacs files '{0}', '{1}'.".format(top_out, gro_out))
    write_gromacs(top_out, gro_out, system)
    logger.info('...done.')



[docs]def gromacs_energies(top=None, gro=None, mdp=None,
                     gropath=None, grosuff=None, grompp_check=False):
    """
    gropath = path to gromacs binaries
    grosuff = suffix of gromacs binaries, usually '' or '_d'
    """
    if not grompp_check:
        logger.info('Evaluating energy of {0}'.format(gro))
    if not gropath:
        gropath = ''
    if not grosuff:
        grosuff = ''

    directory, _ = os.path.split(top)

    tpr = os.path.join(directory, 'topol.tpr')
    ener = os.path.join(directory, 'ener.edr')
    ener_xvg = os.path.join(directory, 'energy.xvg')
    conf = os.path.join(directory, 'confout.gro')
    mdout = os.path.join(directory, 'mdout.mdp')
    state = os.path.join(directory, 'state.cpt')
    traj = os.path.join(directory, 'traj.trr')
    log = os.path.join(directory, 'md.log')
    stdout = os.path.join(directory, 'gromacs_stdout.txt')
    stderr = os.path.join(directory, 'gromacs_stderr.txt')

    # if which('gmx'):
    #     grompp_bin = os.path.join(gropath, 'gmx grompp' + grosuff)
    #     mdrun_bin = os.path.join(gropath, 'gmx mdrun' + grosuff)
    #     genergy_bin = os.path.join(gropath, 'gmx energy' + grosuff)
    # else:
    if which('grompp_d') and which('mdrun_d') and which('g_energy_d'):
        logger.debug("Using double precision binaries for 4.x")
        grompp_bin = os.path.join(gropath, 'grompp_d' + grosuff)
        mdrun_bin = os.path.join(gropath, 'mdrun_d' + grosuff)
        genergy_bin = os.path.join(gropath, 'g_energy_d' + grosuff)
    elif which('grompp') and which('mdrun') and which('g_energy'):
        logger.debug("Using single precision binaries for 4.x")
        grompp_bin = os.path.join(gropath, 'grompp' + grosuff)
        mdrun_bin = os.path.join(gropath, 'mdrun' + grosuff)
        genergy_bin = os.path.join(gropath, 'g_energy' + grosuff)

    # grompp'n it up
    cmd = [grompp_bin, '-f', mdp, '-c', gro, '-p', top, '-o', tpr, '-po', mdout, '-maxwarn', '5']
    logger.debug('Running Gromacs with command:\n    %s' % ' '.join(cmd))
    with open(stdout, 'w') as out, open(stderr, 'w') as err:
        exit = subprocess.call(cmd, stdout=out, stderr=err)
    if exit:
        logger.error('grompp failed. See %s' % stderr)
        raise Exception('grompp failed for {0}'.format(gro.split('/')[-1]))
    if grompp_check:
        return

    # mdrunin'
    cmd = [mdrun_bin, '-nt', '1', '-s', tpr, '-o', traj, '-cpo', state, '-c', 
        conf, '-e', ener, '-g', log]
    logger.debug('Running Gromacs with command:\n    %s' % ' '.join(cmd))
    with open(stdout, 'wa') as out, open(stderr, 'a') as err:
        exit = subprocess.call(cmd, stdout=out, stderr=err)
    if exit:
        logger.error('mdrun failed. See %s' % stderr)
        raise Exception('mdrun failed for {0}'.format(gro.split('/')[-1]))

    # energizin'
    select = " ".join(map(str, range(1, 20))) + " 0 "
    cmd = 'echo {select} | {genergy_bin} -f {ener} -o {ener_xvg} -dp'.format(
            select=select, genergy_bin=genergy_bin, ener=ener, ener_xvg=ener_xvg)
    logger.debug('Running Gromacs with command:\n    %s' % cmd)
    with open(stdout, 'wa') as out, open(stderr, 'a') as err:
        exit = subprocess.call(cmd, stdout=out, stderr=err, shell=True)
    if exit:
        logger.error('g_energy failed. See %s' % stderr)
        raise Exception('g_energy failed for {0}'.format(gro.split('/')[-1]))

    # extract g_energy output and parse initial energies
    with open(ener_xvg) as f:
        all_lines = f.readlines()

    types = []
    for line in all_lines:
        if line[:3] == '@ s':
            types.append(line.split('"')[1])

    # take last line
    data = map(float, all_lines[-1].split()[1:])  # [0] is the time

    # give everything units
    data = [value * units.kilojoules_per_mole for value in data]

    # pack it up in a dictionary
    e_out = OrderedDict(zip(types, data))

    # discard non-energy terms
    unwanted = ['Kinetic En.', 'Total Energy', 'Temperature', 'Pressure',
            'Volume', 'Box-X', 'Box-Y', 'Box-atomic_number', 'Pres. DC']
    for group in unwanted:
        if group in e_out:
            del e_out[group]

    # dispersive energies - do buckingham energies also get dumped here?
    dispersive = ['LJ (SR)', 'LJ-14', 'Disper.corr.']
    e_out['Dispersive'] = 0 * units.kilojoules_per_mole
    for group in dispersive:
        if group in e_out:
            e_out['Dispersive'] += e_out[group]

    # electrostatic energies
    electrostatic = ['Coulomb (SR)', 'Coulomb-14', 'Coul. recip.']
    e_out['Electrostatic'] = 0 * units.kilojoules_per_mole
    for group in electrostatic:
        if group in e_out:
            e_out['Electrostatic'] += e_out[group]

    e_out['Non-bonded'] = e_out['Electrostatic'] + e_out['Dispersive']

    # all the various dihedral energies - what else goes in here?
    all_dihedrals = ['Ryckaert-Bell.', 'Proper Dih.', 'Improper Dih.']
    e_out['All dihedrals'] = 0 * units.kilojoules_per_mole
    for group in all_dihedrals:
        if group in e_out:
            e_out['All dihedrals'] += e_out[group]

    return e_out, ener_xvg
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  Source code for intermol.gromacs.grofile_parser

import logging

from simtk.unit import nanometers
import numpy as np

logger = logging.getLogger('InterMolLog')


[docs]class GromacsGroParser(object):
    """GromacsGroParser reads and writes Gromacs .gro files

    A .gro file also contains some topological information, such as elements and
    residue names, but not enough to construct a full Topology object.  This
    information is recorded and stored in the object's public fields.
    """

    def __init__(self, gro_file):
        """Load a .gro gro_file.

        The atom positions can be retrieved by calling getPositions().

        Parameters:
         - gro_file (string) the name of the gro_file to read or write
        """
        self.gro_file = gro_file

[docs]    def read(self):
        atomname = list()
        resid = list()
        resname = list()
        boxes = list()
        xyzs = list()
        with open(self.gro_file) as gro:
            next(gro)
            n_atoms = int(next(gro).strip())

            for _ in range(n_atoms):
                line = next(gro)
                (thisresnum, thisresname, thisatomname) = [line[i*5:i*5+5].strip() for i in range(3)]
                resname.append(thisresname)
                resid.append(int(thisresnum))
                atomname.append(thisatomname)

                entries = line[20:].split()
                # If there aren't 6, then fixed column, presumably 8 digit
                if len(entries) not in [3, 6]:
                    data = line[20:]
                    entries = []
                    spacing = 8
                    for j in range(0, len(data), spacing):
                        entry = data[j:j+spacing].strip()
                        if len(entry) > 0:
                            entries.append(entry)
                entries = [float(x) for x in entries]
                xyz = [x * nanometers for x in entries[:3]]
                xyzs.append(xyz)

            line = next(gro)
            raw_box_vector = line.split()
            v = np.zeros([3, 3], float) * nanometers

            # Diagonals
            for i in range(3):
                v[i, i] = float(raw_box_vector[i]) * nanometers
            if len(raw_box_vector) == 9:
                k = 3
                # Then the off-diagonals
                for i in range(3):
                    for j in range(3):
                        if i != j:
                            v[i, j] = float(raw_box_vector[k]) * nanometers
                            k += 1
            boxes.append(v)

        self.positions = np.array(xyzs)
        self.atom_names = atomname
        self.residue_ids = resid
        self.residue_names = resname
        self.box_vector = boxes[0]


[docs]    def write(self, system):
        """Write the system out  in a Gromacs 4.6 format

        Args:
            filename (str): the file to write out to
        """
        with open(self.gro_file, 'w') as gro:
            gro.write("{0}\n".format(system.name))
            gro.write("{0}\n".format(system.n_atoms))
            for n, atom in enumerate(system.atoms):
                if atom.name.isdigit():
                    # Kluge for atoms read in from a LAMMPS data file.
                    atom.name = "LMP_{0}".format(atom.name)
                gro.write('{0:5d}{1:<4s}{2:6s}{3:5d}'.format(
                        atom.residue_index, atom.residue_name, atom.name, n + 1))
                for pos in atom.position:
                    gro.write('{0:17.12f}'.format(pos.value_in_unit(nanometers)))
                if len(atom.position) == 0:
                    import pdb
                    pdb.set_trace()
                gro.write('\n')

            # Check for rectangular; should be symmetric, so we don't have to
            # check 6 values
            if (system.box_vector[1, 0]._value == 0 and
                system.box_vector[2, 0]._value == 0 and
                system.box_vector[2, 1]._value == 0):
                    for i in range(3):
                        gro.write('{0:11.7f}'.format(system.box_vector[i, i].value_in_unit(nanometers)))
            else:
                for i in range(3):
                    gro.write('{0:11.7f}'.format(system.box_vector[i, i].value_in_unit(nanometers)))
                for i in range(3):
                    for j in range(3):
                        if i != j:
                            gro.write('{0:11.7f}'.format(system.box_vector[i, j].value_in_unit(nanometers)))

            gro.write('\n')
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  Source code for intermol.lammps.lammps_driver

import logging
import os
import subprocess

import simtk.unit as units
from intermol.lammps.lammps_parser import load_lammps, write_lammps

logger = logging.getLogger('InterMolLog')

[docs]def read_file(in_file):
    logger.error('Not implemented yet!')
    #logger.info('Reading LAMMPS files {0}'.format(infile))
    #system = load_lammps(data_file, in_file)
    #logger.info('...loaded.')



[docs]def write_file(in_file, system, unit_set='real'):
    logger.info("Writing LAMMPS file '{0}'".format(in_file))
    write_lammps(in_file, system, unit_set)
    logger.info('...done.')



[docs]def lammps_energies(input_file, lmppath='lmp_openmpi'):
    """Evaluate energies of LAMMPS files

    Args:
        input_file = path to input file (expects data file in same folder)
        lmppath = path to LAMMPS binaries
    """
    logger.info('Evaluating energy of {0}'.format(input_file))

    directory, input_file = os.path.split(input_file)

    # mdrunin'
    saved_path = os.getcwd()
    os.chdir(directory)

    cmd = "{lmppath} < {input_file}".format(
            lmppath=lmppath, input_file=input_file)
    logger.debug('Running LAMMPS with command:\n    %s' % cmd)
    with open('lammps_stdout.txt', 'w') as out, open('lammps_stderr.txt', 'w') as err:
        exit = subprocess.call(cmd, stdout=out, stderr=err, shell=True)
    os.chdir(saved_path)
    if exit:
        logger.error('Energy evaluation failed. See %s/lammps_stderr.txt' % directory)
        raise Exception('Energy evaluation failed for {0}'.format(input_file))

    # energizin'
    proc = subprocess.Popen(["awk '/E_bond/{getline; print}' %s/lammps_stdout.txt" % (directory)],
            stdout=subprocess.PIPE, shell=True)
    (energies, err) = proc.communicate()
    if not energies:
        raise Exception('Unable to read LAMMPS energy output')


    # give everything units
    data = map(float, energies.split())
    data = [value * units.kilocalories_per_mole for value in data]

    # pack it all up in a dictionary
    types = ['Bond', 'Angle', 'Proper Dih.', 'Improper', 'Non-bonded',
            'Dispersive', 'Electrostatic', 'Coul. recip.', 'Disper. corr.',
            'Potential']
    e_out = dict(zip(types, data))

    # groupings
    e_out['Electrostatic'] += e_out['Coul. recip.']
    e_out['All dihedrals'] = e_out['Proper Dih.'] + e_out['Improper']
    return e_out, '%s/lammps_stdout.txt' % directory
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  Source code for intermol.forces.lj_c_nonbonded_type

import simtk.unit as units

from intermol.decorators import accepts_compatible_units
from abstract_nonbonded_type import AbstractNonbondedType


[docs]class LjCNonbondedType(AbstractNonbondedType):
    __slots__ = ['C6', 'C12', 'type']

    @accepts_compatible_units(None, None, 
                              C6=units.kilojoules_per_mole * units.nanometers ** (6),
                              C12=units.kilojoules_per_mole * units.nanometers ** (12),
                              type=None)
    def __init__(self, bondingtype1, bondingtype2, 
                 C6=0.0 * units.kilojoules_per_mole * units.nanometers ** (6),
                 C12=0.0 * units.kilojoules_per_mole * units.nanometers ** (12),
                 type=False):
        AbstractNonbondedType.__init__(self, bondingtype1, bondingtype2, type)
        self.C6 = C6
        self.C12 = C12



[docs]class LjCNonbonded(LjCNonbondedType):
    """
    stub documentation
    """
    def __init__(self, atom1, atom2, bondingtype1=None, bondingtype2=None, 
                 C6=0.0 * units.kilojoules_per_mole * units.nanometers ** (6),
                 C12=0.0 * units.kilojoules_per_mole * units.nanometers ** (12),
                 type=False):
        self.atom1 = atom1
        self.atom2 = atom2
        LjCNonbondedType.__init__(self, bondingtype1, bondingtype2, 
                C6=C6,
                C12=C12,
                type=type)
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  Source code for intermol.forces.three_fad_virtual_type

import simtk.unit as units

from intermol.decorators import accepts_compatible_units
from abstract_3_virtual_type import Abstract3VirtualType


[docs]class ThreeFadVirtualType(Abstract3VirtualType):
    __slots__ = ['theta', 'd', 'placeholder']

    @accepts_compatible_units(None, None, None, None, 
                              theta=units.degrees,
                              d=units.nanometers,
                              placeholder=None)
    def __init__(self, bondingtype1, bondingtype2, bondingtype3, bondingtype4, 
                 theta=0.0 * units.degrees,
                 d=0.0 * units.nanometers,
                 placeholder=False):
        Abstract3VirtualType.__init__(self, bondingtype1, bondingtype2, bondingtype3, bondingtype4, placeholder)
        self.theta = theta
        self.d = d



[docs]class ThreeFadVirtual(ThreeFadVirtualType):
    """
    stub documentation
    """
    def __init__(self, atom1, atom2, atom3, atom4, bondingtype1=None, bondingtype2=None, bondingtype3=None, bondingtype4=None, 
                 theta=0.0 * units.degrees,
                 d=0.0 * units.nanometers,
                 placeholder=False):
        self.atom1 = atom1
        self.atom2 = atom2
        self.atom3 = atom3
        self.atom4 = atom4
        ThreeFadVirtualType.__init__(self, bondingtype1, bondingtype2, bondingtype3, bondingtype4, 
                theta=theta,
                d=d,
                placeholder=placeholder)






          

      

      

    


    
        © Copyright 2015, Christoph Klein, Christopher Lee, Ellen Zhong, and Michael Shirts.
      Created using Sphinx 1.2.2.
    

  

_modules/intermol/forces/ljq_default_pair_type.html


    
      Navigation


      
        		
          index


        		
          modules |


        		InterMol 0.2a1 documentation »


          		Module code »

 
      


    


    
      
          
            
  Source code for intermol.forces.ljq_default_pair_type

import simtk.unit as units

from intermol.decorators import accepts_compatible_units
from abstract_pair_type import AbstractPairType


[docs]class LjqDefaultPairType(AbstractPairType):
    __slots__ = ['scaleLJ', 'scaleQQ', 'long']

    @accepts_compatible_units(None, None, 
                              scaleLJ=None,
                              scaleQQ=None,
                              long=None)
    def __init__(self, bondingtype1, bondingtype2, 
                 scaleLJ=None, scaleQQ=None, long=False):
        AbstractPairType.__init__(self, bondingtype1, bondingtype2, scaleLJ, scaleQQ, long)



[docs]class LjqDefaultPair(LjqDefaultPairType):
    """
    stub documentation
    """
    def __init__(self, atom1, atom2, bondingtype1=None, bondingtype2=None, 
                 scaleLJ=None, scaleQQ=None, long=False):
        self.atom1 = atom1
        self.atom2 = atom2
        LjqDefaultPairType.__init__(self, bondingtype1, bondingtype2, 
                scaleLJ=scaleLJ, scaleQQ=scaleQQ, long=long)






          

      

      

    


    
        © Copyright 2015, Christoph Klein, Christopher Lee, Ellen Zhong, and Michael Shirts.
      Created using Sphinx 1.2.2.
    

  

_modules/intermol/forces/abstract_4_virtual_type.html


    
      Navigation


      
        		
          index


        		
          modules |


        		InterMol 0.2a1 documentation »


          		Module code »

 
      


    


    
      
          
            
  Source code for intermol.forces.abstract_4_virtual_type

from abstract_type import AbstractType


[docs]class Abstract4VirtualType(AbstractType):
    __slots__ = ['bondingtype1', 'bondingtype2', 'bondingtype3', 'bondingtype4',
                 'bondingtype4']

    def __init__(self, bondingtype1, bondingtype2, bondingtype3, bondingtype4,
                 bondingtype5):
        super(Abstract4VirtualType, self).__init__()
        self.bondingtype1 = bondingtype1
        self.bondingtype2 = bondingtype2
        self.bondingtype3 = bondingtype3
        self.bondingtype4 = bondingtype4
        self.bondingtype5 = bondingtype5
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  Source code for intermol.forces.lj_sigeps_pair_type

import simtk.unit as units

from intermol.decorators import accepts_compatible_units
from abstract_pair_type import AbstractPairType


[docs]class LjSigepsPairType(AbstractPairType):
    __slots__ = ['sigma', 'epsilon', 'scaleLJ', 'scaleQQ', 'long']

    @accepts_compatible_units(None, None, 
                              sigma=units.nanometers,
                              epsilon=units.kilojoules_per_mole,
                              scaleLJ=None,
                              scaleQQ=None,
                              long=None)
    def __init__(self, bondingtype1, bondingtype2, 
                 sigma=0.0 * units.nanometers,
                 epsilon=0.0 * units.kilojoules_per_mole,
                 scaleLJ=None, scaleQQ=None, long=False):
        AbstractPairType.__init__(self, bondingtype1, bondingtype2, scaleLJ, scaleQQ, long)
        self.sigma = sigma
        self.epsilon = epsilon



[docs]class LjSigepsPair(LjSigepsPairType):
    """
    stub documentation
    """
    def __init__(self, atom1, atom2, bondingtype1=None, bondingtype2=None, 
                 sigma=0.0 * units.nanometers,
                 epsilon=0.0 * units.kilojoules_per_mole,
                 scaleLJ=None, scaleQQ=None, long=False):
        self.atom1 = atom1
        self.atom2 = atom2
        LjSigepsPairType.__init__(self, bondingtype1, bondingtype2, 
                sigma=sigma,
                epsilon=epsilon,
                scaleLJ=scaleLJ, scaleQQ=scaleQQ, long=long)
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  Source code for intermol.forces.cross_bond_bond_angle_type

import simtk.unit as units

from intermol.decorators import accepts_compatible_units
from abstract_angle_type import AbstractAngleType


[docs]class CrossBondBondAngleType(AbstractAngleType):
    __slots__ = ['r1', 'r2', 'k', 'c']

    @accepts_compatible_units(None, None, None, 
                              r1=units.nanometers,
                              r2=units.nanometers,
                              k=units.kilojoules_per_mole * units.nanometers ** (-2),
                              c=None)
    def __init__(self, bondingtype1, bondingtype2, bondingtype3, 
                 r1=0.0 * units.nanometers,
                 r2=0.0 * units.nanometers,
                 k=0.0 * units.kilojoules_per_mole * units.nanometers ** (-2),
                 c=False):
        AbstractAngleType.__init__(self, bondingtype1, bondingtype2, bondingtype3, c)
        self.r1 = r1
        self.r2 = r2
        self.k = k



[docs]class CrossBondBondAngle(CrossBondBondAngleType):
    """
    stub documentation
    """
    def __init__(self, atom1, atom2, atom3, bondingtype1=None, bondingtype2=None, bondingtype3=None, 
                 r1=0.0 * units.nanometers,
                 r2=0.0 * units.nanometers,
                 k=0.0 * units.kilojoules_per_mole * units.nanometers ** (-2),
                 c=False):
        self.atom1 = atom1
        self.atom2 = atom2
        self.atom3 = atom3
        CrossBondBondAngleType.__init__(self, bondingtype1, bondingtype2, bondingtype3, 
                r1=r1,
                r2=r2,
                k=k,
                c=c)
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  Source code for intermol.forces.fene_bond_type

import simtk.unit as units

from intermol.decorators import accepts_compatible_units
from abstract_bond_type import AbstractBondType


[docs]class FeneBondType(AbstractBondType):
    __slots__ = ['length', 'kb', 'order', 'c']

    @accepts_compatible_units(None, None, 
                              length=units.nanometers,
                              kb=units.kilojoules_per_mole * units.nanometers ** (-2),
                              order=None,
                              c=None)
    def __init__(self, bondingtype1, bondingtype2, 
                 length=0.0 * units.nanometers,
                 kb=0.0 * units.kilojoules_per_mole * units.nanometers ** (-2),
                 order=1, c=False):
        AbstractBondType.__init__(self, bondingtype1, bondingtype2, order, c)
        self.length = length
        self.kb = kb



[docs]class FeneBond(FeneBondType):
    """
    stub documentation
    """
    def __init__(self, atom1, atom2, bondingtype1=None, bondingtype2=None, 
                 length=0.0 * units.nanometers,
                 kb=0.0 * units.kilojoules_per_mole * units.nanometers ** (-2),
                 order=1, c=False):
        self.atom1 = atom1
        self.atom2 = atom2
        FeneBondType.__init__(self, bondingtype1, bondingtype2, 
                length=length,
                kb=kb,
                order=order, c=c)






          

      

      

    


    
        © Copyright 2015, Christoph Klein, Christopher Lee, Ellen Zhong, and Michael Shirts.
      Created using Sphinx 1.2.2.
    

  

_modules/intermol/forces/urey_bradley_angle_type.html


    
      Navigation


      
        		
          index


        		
          modules |


        		InterMol 0.2a1 documentation »


          		Module code »

 
      


    


    
      
          
            
  Source code for intermol.forces.urey_bradley_angle_type

import simtk.unit as units

from intermol.decorators import accepts_compatible_units
from abstract_angle_type import AbstractAngleType


[docs]class UreyBradleyAngleType(AbstractAngleType):
    __slots__ = ['theta', 'k', 'r', 'kUB', 'c']

    @accepts_compatible_units(None, None, None, 
                              theta=units.degrees,
                              k=units.kilojoules_per_mole * units.radians ** (-2),
                              r=units.nanometers,
                              kUB=units.kilojoules_per_mole * units.nanometers ** (-2),
                              c=None)
    def __init__(self, bondingtype1, bondingtype2, bondingtype3, 
                 theta=0.0 * units.degrees,
                 k=0.0 * units.kilojoules_per_mole * units.radians ** (-2),
                 r=0.0 * units.nanometers,
                 kUB=0.0 * units.kilojoules_per_mole * units.nanometers ** (-2),
                 c=False):
        AbstractAngleType.__init__(self, bondingtype1, bondingtype2, bondingtype3, c)
        self.theta = theta
        self.k = k
        self.r = r
        self.kUB = kUB



[docs]class UreyBradleyAngle(UreyBradleyAngleType):
    """
    stub documentation
    """
    def __init__(self, atom1, atom2, atom3, bondingtype1=None, bondingtype2=None, bondingtype3=None, 
                 theta=0.0 * units.degrees,
                 k=0.0 * units.kilojoules_per_mole * units.radians ** (-2),
                 r=0.0 * units.nanometers,
                 kUB=0.0 * units.kilojoules_per_mole * units.nanometers ** (-2),
                 c=False):
        self.atom1 = atom1
        self.atom2 = atom2
        self.atom3 = atom3
        UreyBradleyAngleType.__init__(self, bondingtype1, bondingtype2, bondingtype3, 
                theta=theta,
                k=k,
                r=r,
                kUB=kUB,
                c=c)
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  Source code for intermol.forces.lj_c_pair_type

import simtk.unit as units

from intermol.decorators import accepts_compatible_units
from abstract_pair_type import AbstractPairType


[docs]class LjCPairType(AbstractPairType):
    __slots__ = ['C6', 'C12', 'scaleLJ', 'scaleQQ', 'long']

    @accepts_compatible_units(None, None, 
                              C6=units.kilojoules_per_mole * units.nanometers ** (6),
                              C12=units.kilojoules_per_mole * units.nanometers ** (12),
                              scaleLJ=None,
                              scaleQQ=None,
                              long=None)
    def __init__(self, bondingtype1, bondingtype2, 
                 C6=0.0 * units.kilojoules_per_mole * units.nanometers ** (6),
                 C12=0.0 * units.kilojoules_per_mole * units.nanometers ** (12),
                 scaleLJ=None, scaleQQ=None, long=False):
        AbstractPairType.__init__(self, bondingtype1, bondingtype2, scaleLJ, scaleQQ, long)
        self.C6 = C6
        self.C12 = C12



[docs]class LjCPair(LjCPairType):
    """
    stub documentation
    """
    def __init__(self, atom1, atom2, bondingtype1=None, bondingtype2=None, 
                 C6=0.0 * units.kilojoules_per_mole * units.nanometers ** (6),
                 C12=0.0 * units.kilojoules_per_mole * units.nanometers ** (12),
                 scaleLJ=None, scaleQQ=None, long=False):
        self.atom1 = atom1
        self.atom2 = atom2
        LjCPairType.__init__(self, bondingtype1, bondingtype2, 
                C6=C6,
                C12=C12,
                scaleLJ=scaleLJ, scaleQQ=scaleQQ, long=long)
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  Source code for intermol.forces.harmonic_potential_bond_type

import simtk.unit as units

from intermol.decorators import accepts_compatible_units
from abstract_bond_type import AbstractBondType


[docs]class HarmonicPotentialBondType(AbstractBondType):
    __slots__ = ['length', 'k', 'order', 'c']

    @accepts_compatible_units(None, None, 
                              length=units.nanometers,
                              k=units.kilojoules_per_mole * units.nanometers ** (-2),
                              order=None,
                              c=None)
    def __init__(self, bondingtype1, bondingtype2, 
                 length=0.0 * units.nanometers,
                 k=0.0 * units.kilojoules_per_mole * units.nanometers ** (-2),
                 order=1, c=False):
        AbstractBondType.__init__(self, bondingtype1, bondingtype2, order, c)
        self.length = length
        self.k = k



[docs]class HarmonicPotentialBond(HarmonicPotentialBondType):
    """
    stub documentation
    """
    def __init__(self, atom1, atom2, bondingtype1=None, bondingtype2=None, 
                 length=0.0 * units.nanometers,
                 k=0.0 * units.kilojoules_per_mole * units.nanometers ** (-2),
                 order=1, c=False):
        self.atom1 = atom1
        self.atom2 = atom2
        HarmonicPotentialBondType.__init__(self, bondingtype1, bondingtype2, 
                length=length,
                k=k,
                order=order, c=c)
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  Source code for intermol.forces.rb_dihedral_type

import simtk.unit as units

from intermol.decorators import accepts_compatible_units
from abstract_dihedral_type import AbstractDihedralType


[docs]class RbDihedralType(AbstractDihedralType):
    __slots__ = ['C0', 'C1', 'C2', 'C3', 'C4', 'C5', 'C6', 'improper']

    @accepts_compatible_units(None, None, None, None, 
                              C0=units.kilojoules_per_mole,
                              C1=units.kilojoules_per_mole,
                              C2=units.kilojoules_per_mole,
                              C3=units.kilojoules_per_mole,
                              C4=units.kilojoules_per_mole,
                              C5=units.kilojoules_per_mole,
                              C6=units.kilojoules_per_mole,
                              improper=None)
    def __init__(self, bondingtype1, bondingtype2, bondingtype3, bondingtype4, 
                 C0=0.0 * units.kilojoules_per_mole,
                 C1=0.0 * units.kilojoules_per_mole,
                 C2=0.0 * units.kilojoules_per_mole,
                 C3=0.0 * units.kilojoules_per_mole,
                 C4=0.0 * units.kilojoules_per_mole,
                 C5=0.0 * units.kilojoules_per_mole,
                 C6=0.0 * units.kilojoules_per_mole,
                 improper=False):
        AbstractDihedralType.__init__(self, bondingtype1, bondingtype2, bondingtype3, bondingtype4, improper)
        self.C0 = C0
        self.C1 = C1
        self.C2 = C2
        self.C3 = C3
        self.C4 = C4
        self.C5 = C5
        self.C6 = C6



[docs]class RbDihedral(RbDihedralType):
    """
    stub documentation
    """
    def __init__(self, atom1, atom2, atom3, atom4, bondingtype1=None, bondingtype2=None, bondingtype3=None, bondingtype4=None, 
                 C0=0.0 * units.kilojoules_per_mole,
                 C1=0.0 * units.kilojoules_per_mole,
                 C2=0.0 * units.kilojoules_per_mole,
                 C3=0.0 * units.kilojoules_per_mole,
                 C4=0.0 * units.kilojoules_per_mole,
                 C5=0.0 * units.kilojoules_per_mole,
                 C6=0.0 * units.kilojoules_per_mole,
                 improper=False):
        self.atom1 = atom1
        self.atom2 = atom2
        self.atom3 = atom3
        self.atom4 = atom4
        RbDihedralType.__init__(self, bondingtype1, bondingtype2, bondingtype3, bondingtype4, 
                C0=C0,
                C1=C1,
                C2=C2,
                C3=C3,
                C4=C4,
                C5=C5,
                C6=C6,
                improper=improper)
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  Source code for intermol.forces.fourier_dihedral_type

import simtk.unit as units

from intermol.decorators import accepts_compatible_units
from abstract_dihedral_type import AbstractDihedralType


[docs]class FourierDihedralType(AbstractDihedralType):
    __slots__ = ['c1', 'c2', 'c3', 'c4', 'c5', 'improper']

    @accepts_compatible_units(None, None, None, None, 
                              c1=units.kilojoules_per_mole,
                              c2=units.kilojoules_per_mole,
                              c3=units.kilojoules_per_mole,
                              c4=units.kilojoules_per_mole,
                              c5=units.kilojoules_per_mole,
                              improper=None)
    def __init__(self, bondingtype1, bondingtype2, bondingtype3, bondingtype4, 
                 c1=0.0 * units.kilojoules_per_mole,
                 c2=0.0 * units.kilojoules_per_mole,
                 c3=0.0 * units.kilojoules_per_mole,
                 c4=0.0 * units.kilojoules_per_mole,
                 c5=0.0 * units.kilojoules_per_mole,
                 improper=False):
        AbstractDihedralType.__init__(self, bondingtype1, bondingtype2, bondingtype3, bondingtype4, improper)
        self.c1 = c1
        self.c2 = c2
        self.c3 = c3
        self.c4 = c4
        self.c5 = c5



[docs]class FourierDihedral(FourierDihedralType):
    """
    stub documentation
    """
    def __init__(self, atom1, atom2, atom3, atom4, bondingtype1=None, bondingtype2=None, bondingtype3=None, bondingtype4=None, 
                 c1=0.0 * units.kilojoules_per_mole,
                 c2=0.0 * units.kilojoules_per_mole,
                 c3=0.0 * units.kilojoules_per_mole,
                 c4=0.0 * units.kilojoules_per_mole,
                 c5=0.0 * units.kilojoules_per_mole,
                 improper=False):
        self.atom1 = atom1
        self.atom2 = atom2
        self.atom3 = atom3
        self.atom4 = atom4
        FourierDihedralType.__init__(self, bondingtype1, bondingtype2, bondingtype3, bondingtype4, 
                c1=c1,
                c2=c2,
                c3=c3,
                c4=c4,
                c5=c5,
                improper=improper)
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  Source code for intermol.forces.atom_c_type

import simtk.unit as units

from intermol.decorators import accepts_compatible_units
from abstract_atom_type import AbstractAtomType


[docs]class AtomCType(AbstractAtomType):
    @accepts_compatible_units(None,  None, None,  units.amu,
            units.elementary_charge,  None,
            units.kilojoules_per_mole * units.nanometers**(6),
            units.kilojoules_per_mole * units.nanometers**(12))
    def __init__(self, atomtype, bondtype, atomic_number, mass, charge,
                 ptype, C6, C12):
        # TODO: figure out where bondtype is provided and remove it
        AbstractAtomType.__init__(self, atomtype, atomic_number, mass, charge,
                                  ptype)
        self.C6 = C6
        self.C12 = C12
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  Source code for intermol.forces.abstract_3_virtual_type

from abstract_type import AbstractType


[docs]class Abstract3VirtualType(AbstractType):
    __slots__ = ['bondingtype1', 'bondingtype2', 'bondingtype3', 'bondingtype4', 'placeholder']

    def __init__(self, bondingtype1, bondingtype2, bondingtype3, bondingtype4):
        """An abstract representation of a generic angle type."""
        super(Abstract3VirtualType, self).__init__()
        self.bondingtype1 = bondingtype1
        self.bondingtype2 = bondingtype2
        self.bondingtype3 = bondingtype3
        self.bondingtype4 = bondingtype4
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  Source code for intermol.forces.quartic_breakable_bond_type

import simtk.unit as units

from intermol.decorators import accepts_compatible_units
from abstract_bond_type import AbstractBondType


[docs]class QuarticBreakableBondType(AbstractBondType):
    __slots__ = ['k', 'B1', 'B2', 'Rc', 'U0', 'order', 'c']

    @accepts_compatible_units(None, None, 
                              k=units.kilojoules_per_mole * units.nanometers ** (-4),
                              B1=units.nanometers,
                              B2=units.nanometers,
                              Rc=units.nanometers,
                              U0=units.kilojoules_per_mole,
                              order=None,
                              c=None)
    def __init__(self, bondingtype1, bondingtype2, 
                 k=0.0 * units.kilojoules_per_mole * units.nanometers ** (-4),
                 B1=0.0 * units.nanometers,
                 B2=0.0 * units.nanometers,
                 Rc=0.0 * units.nanometers,
                 U0=0.0 * units.kilojoules_per_mole,
                 order=1, c=False):
        AbstractBondType.__init__(self, bondingtype1, bondingtype2, order, c)
        self.k = k
        self.B1 = B1
        self.B2 = B2
        self.Rc = Rc
        self.U0 = U0



[docs]class QuarticBreakableBond(QuarticBreakableBondType):
    """
    http://lammps.sandia.gov/doc/bond_quartic.html
    """
    def __init__(self, atom1, atom2, bondingtype1=None, bondingtype2=None, 
                 k=0.0 * units.kilojoules_per_mole * units.nanometers ** (-4),
                 B1=0.0 * units.nanometers,
                 B2=0.0 * units.nanometers,
                 Rc=0.0 * units.nanometers,
                 U0=0.0 * units.kilojoules_per_mole,
                 order=1, c=False):
        self.atom1 = atom1
        self.atom2 = atom2
        QuarticBreakableBondType.__init__(self, bondingtype1, bondingtype2, 
                k=k,
                B1=B1,
                B2=B2,
                Rc=Rc,
                U0=U0,
                order=order, c=c)
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  Source code for intermol.forces.cosine_squared_angle_type

import simtk.unit as units

from intermol.decorators import accepts_compatible_units
from abstract_angle_type import AbstractAngleType


[docs]class CosineSquaredAngleType(AbstractAngleType):
    __slots__ = ['theta', 'k', 'c']

    @accepts_compatible_units(None, None, None, 
                              theta=units.degrees,
                              k=units.kilojoules_per_mole,
                              c=None)
    def __init__(self, bondingtype1, bondingtype2, bondingtype3, 
                 theta=0.0 * units.degrees,
                 k=0.0 * units.kilojoules_per_mole,
                 c=False):
        AbstractAngleType.__init__(self, bondingtype1, bondingtype2, bondingtype3, c)
        self.theta = theta
        self.k = k



[docs]class CosineSquaredAngle(CosineSquaredAngleType):
    """
    stub documentation
    """
    def __init__(self, atom1, atom2, atom3, bondingtype1=None, bondingtype2=None, bondingtype3=None, 
                 theta=0.0 * units.degrees,
                 k=0.0 * units.kilojoules_per_mole,
                 c=False):
        self.atom1 = atom1
        self.atom2 = atom2
        self.atom3 = atom3
        CosineSquaredAngleType.__init__(self, bondingtype1, bondingtype2, bondingtype3, 
                theta=theta,
                k=k,
                c=c)
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  Source code for intermol.forces.lj_sigeps_nonbonded_type

import simtk.unit as units

from intermol.decorators import accepts_compatible_units
from abstract_nonbonded_type import AbstractNonbondedType


[docs]class LjSigepsNonbondedType(AbstractNonbondedType):
    __slots__ = ['sigma', 'epsilon', 'type']

    @accepts_compatible_units(None, None, 
                              sigma=units.nanometers,
                              epsilon=units.kilojoules_per_mole,
                              type=None)
    def __init__(self, bondingtype1, bondingtype2, 
                 sigma=0.0 * units.nanometers,
                 epsilon=0.0 * units.kilojoules_per_mole,
                 type=False):
        AbstractNonbondedType.__init__(self, bondingtype1, bondingtype2, type)
        self.sigma = sigma
        self.epsilon = epsilon



[docs]class LjSigepsNonbonded(LjSigepsNonbondedType):
    """
    stub documentation
    """
    def __init__(self, atom1, atom2, bondingtype1=None, bondingtype2=None, 
                 sigma=0.0 * units.nanometers,
                 epsilon=0.0 * units.kilojoules_per_mole,
                 type=False):
        self.atom1 = atom1
        self.atom2 = atom2
        LjSigepsNonbondedType.__init__(self, bondingtype1, bondingtype2, 
                sigma=sigma,
                epsilon=epsilon,
                type=type)






          

      

      

    


    
        © Copyright 2015, Christoph Klein, Christopher Lee, Ellen Zhong, and Michael Shirts.
      Created using Sphinx 1.2.2.
    

  

_modules/intermol/forces/buckingham_nonbonded_type.html


    
      Navigation


      
        		
          index


        		
          modules |


        		InterMol 0.2a1 documentation »


          		Module code »

 
      


    


    
      
          
            
  Source code for intermol.forces.buckingham_nonbonded_type

import simtk.unit as units

from intermol.decorators import accepts_compatible_units
from abstract_nonbonded_type import AbstractNonbondedType


[docs]class BuckinghamNonbondedType(AbstractNonbondedType):
    __slots__ = ['a', 'b', 'C6', 'type']

    @accepts_compatible_units(None, None, 
                              a=units.kilojoules_per_mole,
                              b=units.nanometers ** (-1),
                              C6=units.kilojoules_per_mole * units.nanometers ** (6),
                              type=None)
    def __init__(self, bondingtype1, bondingtype2, 
                 a=0.0 * units.kilojoules_per_mole,
                 b=0.0 * units.nanometers ** (-1),
                 C6=0.0 * units.kilojoules_per_mole * units.nanometers ** (6),
                 type=False):
        AbstractNonbondedType.__init__(self, bondingtype1, bondingtype2, type)
        self.a = a
        self.b = b
        self.C6 = C6



[docs]class BuckinghamNonbonded(BuckinghamNonbondedType):
    """
    stub documentation
    """
    def __init__(self, atom1, atom2, bondingtype1=None, bondingtype2=None, 
                 a=0.0 * units.kilojoules_per_mole,
                 b=0.0 * units.nanometers ** (-1),
                 C6=0.0 * units.kilojoules_per_mole * units.nanometers ** (6),
                 type=False):
        self.atom1 = atom1
        self.atom2 = atom2
        BuckinghamNonbondedType.__init__(self, bondingtype1, bondingtype2, 
                a=a,
                b=b,
                C6=C6,
                type=type)
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  Source code for intermol.forces.abstract_2_virtual_type

from abstract_type import AbstractType


[docs]class Abstract2VirtualType(AbstractType):
    __slots__ = ['bondingtype1', 'bondingtype2', 'bondingtype2', 'placeholder']

    def __init__(self, bondingtype1, bondingtype2, bondingtype3):
        super(Abstract2VirtualType, self).__init__()
        self.bondingtype1 = bondingtype1
        self.bondingtype2 = bondingtype2
        self.bondingtype3 = bondingtype3
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  Source code for intermol.forces.fene_expandable_bond_type

import simtk.unit as units

from intermol.decorators import accepts_compatible_units
from abstract_bond_type import AbstractBondType


[docs]class FeneExpandableBondType(AbstractBondType):
    __slots__ = ['k', 'length', 'epsilon', 'sigma', 'delta', 'order', 'c']

    @accepts_compatible_units(None, None, 
                              k=units.kilojoules_per_mole * units.nanometers ** (-2),
                              length=units.nanometers,
                              epsilon=units.kilojoules_per_mole,
                              sigma=units.nanometers,
                              delta=units.nanometers,
                              order=None,
                              c=None)
    def __init__(self, bondingtype1, bondingtype2, 
                 k=0.0 * units.kilojoules_per_mole * units.nanometers ** (-2),
                 length=0.0 * units.nanometers,
                 epsilon=0.0 * units.kilojoules_per_mole,
                 sigma=0.0 * units.nanometers,
                 delta=0.0 * units.nanometers,
                 order=1, c=False):
        AbstractBondType.__init__(self, bondingtype1, bondingtype2, order, c)
        self.k = k
        self.length = length
        self.epsilon = epsilon
        self.sigma = sigma
        self.delta = delta



[docs]class FeneExpandableBond(FeneExpandableBondType):
    """
    stub documentation
    """
    def __init__(self, atom1, atom2, bondingtype1=None, bondingtype2=None, 
                 k=0.0 * units.kilojoules_per_mole * units.nanometers ** (-2),
                 length=0.0 * units.nanometers,
                 epsilon=0.0 * units.kilojoules_per_mole,
                 sigma=0.0 * units.nanometers,
                 delta=0.0 * units.nanometers,
                 order=1, c=False):
        self.atom1 = atom1
        self.atom2 = atom2
        FeneExpandableBondType.__init__(self, bondingtype1, bondingtype2, 
                k=k,
                length=length,
                epsilon=epsilon,
                sigma=sigma,
                delta=delta,
                order=order, c=c)
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  Source code for intermol.forces.connection_bond_type

import simtk.unit as units

from intermol.decorators import accepts_compatible_units
from abstract_bond_type import AbstractBondType


[docs]class ConnectionBondType(AbstractBondType):
    __slots__ = ['order', 'c']

    @accepts_compatible_units(None, None, 
                              order=None,
                              c=None)
    def __init__(self, bondingtype1, bondingtype2, 
                 order=1, c=False):
        AbstractBondType.__init__(self, bondingtype1, bondingtype2, order, c)



[docs]class ConnectionBond(ConnectionBondType):
    """
    stub documentation
    """
    def __init__(self, atom1, atom2, bondingtype1=None, bondingtype2=None, 
                 order=1, c=False):
        self.atom1 = atom1
        self.atom2 = atom2
        ConnectionBondType.__init__(self, bondingtype1, bondingtype2, 
                order=order, c=c)
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  Source code for intermol.forces.nonlinear_bond_type

import simtk.unit as units

from intermol.decorators import accepts_compatible_units
from abstract_bond_type import AbstractBondType


[docs]class NonlinearBondType(AbstractBondType):
    __slots__ = ['epsilon', 'r0', 'lamda', 'order', 'c']

    @accepts_compatible_units(None, None, 
                              epsilon=units.kilojoules_per_mole,
                              r0=units.nanometers,
                              lamda=units.nanometers,
                              order=None,
                              c=None)
    def __init__(self, bondingtype1, bondingtype2, 
                 epsilon=0.0 * units.kilojoules_per_mole,
                 r0=0.0 * units.nanometers,
                 lamda=0.0 * units.nanometers,
                 order=1, c=False):
        AbstractBondType.__init__(self, bondingtype1, bondingtype2, order, c)
        self.epsilon = epsilon
        self.r0 = r0
        self.lamda = lamda



[docs]class NonlinearBond(NonlinearBondType):
    """
    http://lammps.sandia.gov/doc/bond_nonlinear.html
    """
    def __init__(self, atom1, atom2, bondingtype1=None, bondingtype2=None, 
                 epsilon=0.0 * units.kilojoules_per_mole,
                 r0=0.0 * units.nanometers,
                 lamda=0.0 * units.nanometers,
                 order=1, c=False):
        self.atom1 = atom1
        self.atom2 = atom2
        NonlinearBondType.__init__(self, bondingtype1, bondingtype2, 
                epsilon=epsilon,
                r0=r0,
                lamda=lamda,
                order=order, c=c)
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  Source code for intermol.forces.convert_dihedrals

import math

import simtk.unit as units


[docs]def convert_nothing(x):
    """ useful utility for not converting anything"""
    return x



[docs]def convert_dihedral_from_proper_to_trig(p):

    k = p['k']
    multiplicity = p['multiplicity']
    zu = 0*k.unit
    fcs = {
        'phi': p['phi'],
        'fc0': k,
        'fc1': zu,
        'fc2': zu,
        'fc3': zu,
        'fc4': zu,
        'fc5': zu,
        'fc6': zu
        }

    k # which force constant is nonzero because of the multiplicity?
    fk = "fc%d" % (multiplicity._value)
    fcs[fk] = k
    return fcs



[docs]def convert_dihedral_from_fourier_to_trig(f):

    fcs = dict()
    F1 = f['c1']
    F2 = f['c2']
    F3 = f['c3']
    F4 = f['c4']

    zu = 0*F1.unit

    fcs['phi'] = 0 * units.degrees
    fcs['fc0'] = 0.5*(F1+F2+F3+F4)
    fcs['fc1'] = 0.5*F1
    fcs['fc2'] = -0.5*F2
    fcs['fc3'] = 0.5*F3
    fcs['fc4'] = -0.5*F4
    fcs['fc5'] = zu
    fcs['fc6'] = zu

    return fcs



[docs]def convert_dihedral_from_trig_to_fourier(fcs):

    F = dict()
    F['F1'] = 2*fcs['fc1']
    F['F2'] = -2*fcs['fc2']
    F['F3'] = 2*fcs['fc3']
    F['F4'] = -2*fcs['fc4']
    F['F5'] = 0  # probably not correct?  No test cases.

    if fcs['fc0'] != 0.5*(F['F1']+F['F2']+F['F3']+F['F4']):
        print "This dihedral is inconsistent with OPLS format",

    return F



[docs]def convert_dihedral_from_trig_to_proper(fcs, convention='0'):

    # this has to be smarter, because there are two options; there's one, or there are multiple.
    # we handle this by returning multiple keywords

    # create a copy of the dictionary to strip out several parameters
    ftmp = fcs.copy()
    ftmp.pop('phi')
    ftmp.pop('fc0')
    coefficients = ftmp.values()
    ncount = sum(coeff._value != 0.0 for coeff in coefficients)

    halfangle = (180*units.degrees).in_units_of(fcs['phi'].unit)
    plist = []
    if convention == '180':
        sign = -1
    else:
        sign = 1
    for k, coeff in fcs.items():  # only one of these should be nonzero
        if coeff._value != 0.0 and k not in ['fc0', 'phi']:
            p = dict()
            if convention == '180':
                p['phi'] = halfangle-fcs['phi']
            else:
                p['phi'] = fcs['phi']
            p['multiplicity'] = int(k[2])*units.dimensionless
            p['k'] = coeff*sign
            plist.append(p)

    return plist



[docs]def convert_dihedral_from_RB_to_OPLS(c):

    c0 = c['C0']
    c1 = c['C1']
    c2 = c['C2']
    c3 = c['C3']
    c4 = c['C4']
    c5 = c['C5']

    f = dict()
    if (c5 !=0.0 * c0.unit and c1+c2+c3+c4 != 0.0 * c0.unit):
        print "This Rb dihedral is inconsistent with OPLS style",
        print "because C5 = ",c5,
        print " (should be 0) and c1+c2+c3+c4 = ",c1+c2+c3+c4,
        print " (should be 0)"
        # REALLY SHOULD ADD SOME SORT OF EXCEPTION HERE.
    # note - f1 and f3 are opposite sign as expected in GROMACS, probably because of angle conventions.
    f['f1'] = 2.0 * c1 + 3.0 * c3 / 2.0
    f['f2'] = -c2 - c4
    f['f3'] = c3 / 2.0
    f['f4'] = -c4 / 4.0
    return f



[docs]def convert_dihedral_from_OPLS_to_RB(f):

    f1 = f['f1']
    f2 = f['f2']
    f3 = f['f3']
    f4 = f['f4']

    c = dict()
    # Note: c1 and c3 are the negative of what is defined on equation 4.64 of Gromacs Manual 4.6.1
    c['C0'] = f2 + 0.5*(f1+f3)
    c['C1'] = 0.5 * (f1 - 3.0 * f3)
    c['C2'] = -f2 + 4.0 * f4
    c['C3'] = 2.0 * f3
    c['C4'] = -4.0 * f4
    c['C5'] = 0.0 * c['CO'].unit  # need to keep everything in units
    c['C6'] = 0.0 * c['CO'].unit
    return c



[docs]def convert_dihedral_from_trig_to_RB(fcs):

    # sign is -1 or 1
    # RB is \sum_n=0^6 cos(x)^n
    # Trig is f_0 + \sum_n=1^6 cos(nx-phi)
    # we restrict to phi = 0 or 180 (might need to generalize later), so we can write as
    #               f_0 + \sum_n=1^6 cos(nx)cos(phi) + sin(nx)sin(phi)
    #               f_0 + \sum_n=1^6 cos(nx)  (phi = 0)
    #               f_0 + \sum_n=1^6 -cos(nx)  (phi = 180)
    # phi = 180 corresponds to a sign of -1 on everything but f_0.  Easier to multiply just f_0, 
    # then multiply the rest. 
    # cos(2x) = 2cos^2(x)-1
    # cos(3x) = 4cos^3(x)-3cos(x)
    # cos(4x) = 8cos^4(X)-8cos^2(x)+1
    # cos(5x) = 16cos^5(x)-20cos^3(x)+5cos(x)
    # cos(6x) = 32cos^6(x)-48cos^4(x)+18cos^2(x)-1
    # Thus:
    #   f0 + f1*cos(x) + f2*cos(2x) + f3*cos(3x) + f4*cos(4x) + f5*cos(5x) + f6*cos(6x) 
    #   z = cos(x)
    # = f0 + f1*z + f2*(2z^2-1) + f3*(4*z^3-3*z) + f4*(8z^4-8z^2+1) + f5*(16z^5-20z^3+5*z) + f6*(32z^6-48z^4+18*z^2-1) 
    # c0 =  f0-f2+f4-f6
    # c1 =  f1-3f3+5f5
    # c2 = 2f2-8f4+18f6
    # c3 = 4f3-20f5
    # c4 = 8f4-48f6
    # c5 = 16f5
    # c6 = 32f6

    sign = math.cos(fcs['phi'].value_in_unit(units.radians))
    fc0 = fcs['fc0']
    fc1 = sign*fcs['fc1']
    fc2 = sign*fcs['fc2']
    fc3 = sign*fcs['fc3']
    fc4 = sign*fcs['fc4']
    fc5 = sign*fcs['fc5']
    fc6 = sign*fcs['fc6']

    c = dict()
    c['C0'] = fc0 - fc2 + fc4 - fc6
    c['C1'] = fc1 - 3.0*fc3 + 5.0*fc5
    c['C2'] = 2.0*fc2 - 8.0*fc4 + 18.0*fc6
    c['C3'] = 4.0*fc3 - 20.0*fc5
    c['C4'] = 8.0*fc4 - 48.0*fc6
    c['C5'] = 16.0*fc5
    c['C6'] = 32.0*fc6

    # Multiply by -1 on odd powers to switch between sign conventions.
    c['C1'] *= -1
    c['C3'] *= -1
    c['C5'] *= -1
    return c



[docs]def convert_dihedral_from_RB_to_trig(c):

    c0 = c['C0']
    c1 = c['C1']
    c2 = c['C2']
    c3 = c['C3']
    c4 = c['C4']
    c5 = c['C5']
    if 'C6' in c:  # program might not define this one, need to check it exists.
        c6 = c['C6']
    else:
        c6 = 0*c0.unit

    # See above for conversion; simply inverting the matrix.
    # Need to handle sign for 180.
    fcs = dict()
    # sign?  units?  Is there a way to get out of this?
    fcs['phi'] = 0 * units.degrees
    fcs['fc0'] = 1.0*c0 + 0.5*c2 + 0.3750*c4 + 0.3125*c6
    fcs['fc1'] = 1.0*c1 + 0.75*c3 + 0.6250*c5
    fcs['fc2'] = 0.5*c2 + 0.5*c4 + 0.46875*c6
    fcs['fc3'] = 0.25*c3 + 0.3125*c5
    fcs['fc4'] = 0.125*c4 + 0.1875*c6
    fcs['fc5'] = 0.0625*c5
    fcs['fc6'] = 0.03125*c6

    # Multiplying by -1 on odd powers to switch between sign conventions
    fcs['fc1'] *= -1
    fcs['fc3'] *= -1
    fcs['fc5'] *= -1
    
    return fcs
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  Source code for intermol.forces.quartic_angle_type

import simtk.unit as units

from intermol.decorators import accepts_compatible_units
from abstract_angle_type import AbstractAngleType


[docs]class QuarticAngleType(AbstractAngleType):
    __slots__ = ['theta', 'C0', 'C1', 'C2', 'C3', 'C4', 'c']

    @accepts_compatible_units(None, None, None, 
                              theta=units.degrees,
                              C0=units.kilojoules_per_mole,
                              C1=units.kilojoules_per_mole * units.radians ** (-1),
                              C2=units.kilojoules_per_mole * units.radians ** (-2),
                              C3=units.kilojoules_per_mole * units.radians ** (-3),
                              C4=units.kilojoules_per_mole * units.radians ** (-4),
                              c=None)
    def __init__(self, bondingtype1, bondingtype2, bondingtype3, 
                 theta=0.0 * units.degrees,
                 C0=0.0 * units.kilojoules_per_mole,
                 C1=0.0 * units.kilojoules_per_mole * units.radians ** (-1),
                 C2=0.0 * units.kilojoules_per_mole * units.radians ** (-2),
                 C3=0.0 * units.kilojoules_per_mole * units.radians ** (-3),
                 C4=0.0 * units.kilojoules_per_mole * units.radians ** (-4),
                 c=False):
        AbstractAngleType.__init__(self, bondingtype1, bondingtype2, bondingtype3, c)
        self.theta = theta
        self.C0 = C0
        self.C1 = C1
        self.C2 = C2
        self.C3 = C3
        self.C4 = C4



[docs]class QuarticAngle(QuarticAngleType):
    """
    stub documentation
    """
    def __init__(self, atom1, atom2, atom3, bondingtype1=None, bondingtype2=None, bondingtype3=None, 
                 theta=0.0 * units.degrees,
                 C0=0.0 * units.kilojoules_per_mole,
                 C1=0.0 * units.kilojoules_per_mole * units.radians ** (-1),
                 C2=0.0 * units.kilojoules_per_mole * units.radians ** (-2),
                 C3=0.0 * units.kilojoules_per_mole * units.radians ** (-3),
                 C4=0.0 * units.kilojoules_per_mole * units.radians ** (-4),
                 c=False):
        self.atom1 = atom1
        self.atom2 = atom2
        self.atom3 = atom3
        QuarticAngleType.__init__(self, bondingtype1, bondingtype2, bondingtype3, 
                theta=theta,
                C0=C0,
                C1=C1,
                C2=C2,
                C3=C3,
                C4=C4,
                c=c)
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  Source code for intermol.forces.abstract_pair_type

from abstract_type import AbstractType


[docs]class AbstractPairType(AbstractType):
    __slots__ = ['bondingtype1', 'bondingtype2', 'scaleLJ', 'scaleQQ', 'long']

    def __init__(self, bondingtype1, bondingtype2, scaleLJ=None, scaleQQ=None,
                 long=False):
        super(AbstractPairType, self).__init__()
        self.bondingtype1 = bondingtype1
        self.bondingtype2 = bondingtype2
        self.scaleLJ = scaleLJ
        self.scaleQQ = scaleQQ
        self.long = long
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  Source code for intermol.forces.lj_default_pair_type

import simtk.unit as units

from intermol.decorators import accepts_compatible_units
from abstract_pair_type import AbstractPairType


[docs]class LjDefaultPairType(AbstractPairType):
    __slots__ = ['scaleLJ', 'scaleQQ', 'long']

    @accepts_compatible_units(None, None, 
                              scaleLJ=None,
                              scaleQQ=None,
                              long=None)
    def __init__(self, bondingtype1, bondingtype2, 
                 scaleLJ=None, scaleQQ=None, long=False):
        AbstractPairType.__init__(self, bondingtype1, bondingtype2, scaleLJ, scaleQQ, long)



[docs]class LjDefaultPair(LjDefaultPairType):
    """
    stub documentation
    """
    def __init__(self, atom1, atom2, bondingtype1=None, bondingtype2=None, 
                 scaleLJ=None, scaleQQ=None, long=False):
        self.atom1 = atom1
        self.atom2 = atom2
        LjDefaultPairType.__init__(self, bondingtype1, bondingtype2, 
                scaleLJ=scaleLJ, scaleQQ=scaleQQ, long=long)
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  Source code for intermol.forces.quartic_bond_type

import simtk.unit as units

from intermol.decorators import accepts_compatible_units
from abstract_bond_type import AbstractBondType


[docs]class QuarticBondType(AbstractBondType):
    __slots__ = ['length', 'C2', 'C3', 'C4', 'order', 'c']

    @accepts_compatible_units(None, None, 
                              length=units.nanometers,
                              C2=units.kilojoules_per_mole * units.nanometers ** (-2),
                              C3=units.kilojoules_per_mole * units.nanometers ** (-3),
                              C4=units.kilojoules_per_mole * units.nanometers ** (-4),
                              order=None,
                              c=None)
    def __init__(self, bondingtype1, bondingtype2, 
                 length=0.0 * units.nanometers,
                 C2=0.0 * units.kilojoules_per_mole * units.nanometers ** (-2),
                 C3=0.0 * units.kilojoules_per_mole * units.nanometers ** (-3),
                 C4=0.0 * units.kilojoules_per_mole * units.nanometers ** (-4),
                 order=1, c=False):
        AbstractBondType.__init__(self, bondingtype1, bondingtype2, order, c)
        self.length = length
        self.C2 = C2
        self.C3 = C3
        self.C4 = C4



[docs]class QuarticBond(QuarticBondType):
    """
    stub documentation
    """
    def __init__(self, atom1, atom2, bondingtype1=None, bondingtype2=None, 
                 length=0.0 * units.nanometers,
                 C2=0.0 * units.kilojoules_per_mole * units.nanometers ** (-2),
                 C3=0.0 * units.kilojoules_per_mole * units.nanometers ** (-3),
                 C4=0.0 * units.kilojoules_per_mole * units.nanometers ** (-4),
                 order=1, c=False):
        self.atom1 = atom1
        self.atom2 = atom2
        QuarticBondType.__init__(self, bondingtype1, bondingtype2, 
                length=length,
                C2=C2,
                C3=C3,
                C4=C4,
                order=order, c=c)
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  Source code for intermol.forces.improper_harmonic_dihedral_type

import simtk.unit as units

from intermol.decorators import accepts_compatible_units
from abstract_dihedral_type import AbstractDihedralType


[docs]class ImproperHarmonicDihedralType(AbstractDihedralType):
    __slots__ = ['xi', 'k', 'improper']

    @accepts_compatible_units(None, None, None, None, 
                              xi=units.degrees,
                              k=units.kilojoules_per_mole * units.radians **(-2),
                              improper=None)
    def __init__(self, bondingtype1, bondingtype2, bondingtype3, bondingtype4, 
                 xi=0.0 * units.degrees,
                 k=0.0 * units.kilojoules_per_mole * units.radians **(-2),
                 improper=False):
        AbstractDihedralType.__init__(self, bondingtype1, bondingtype2, bondingtype3, bondingtype4, improper)
        self.xi = xi
        self.k = k



[docs]class ImproperHarmonicDihedral(ImproperHarmonicDihedralType):
    """
    stub documentation
    """
    def __init__(self, atom1, atom2, atom3, atom4, bondingtype1=None, bondingtype2=None, bondingtype3=None, bondingtype4=None, 
                 xi=0.0 * units.degrees,
                 k=0.0 * units.kilojoules_per_mole * units.radians **(-2),
                 improper=False):
        self.atom1 = atom1
        self.atom2 = atom2
        self.atom3 = atom3
        self.atom4 = atom4
        ImproperHarmonicDihedralType.__init__(self, bondingtype1, bondingtype2, bondingtype3, bondingtype4, 
                xi=xi,
                k=k,
                improper=improper)
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  Source code for intermol.forces.forcefunctions

import simtk.unit as units

import forcedata

"""
functions for manipulating the data to extract keywords and unit-ed parameter lists from forces, 

name in code              example                           description 
force_type     -      HarmonicBondType      - class, contains atom types and parameters
force_class    -        HarmonicBond        - class, XType, also adds atoms
force          - (instance of HarmonicBond) - an instance of HarmonicBond
"""


[docs]def specify(program_units, unitset, dumself=None, shouldEval=True):
    """Takes the dict of units, and a set of dimensions and replaces the dimensions with the appropriate units.
    """
    specified_unitset = []
    for unit in unitset:
        specified_unit = []
        for chunk in unit.split():
            if chunk in program_units:
               chunk = program_units[chunk]
            specified_unit.append(chunk)
        rejoined_unit = ' '.join(specified_unit)
        if shouldEval:
            specified_unitset.append(eval(rejoined_unit))
        else:
            specified_unitset.append(rejoined_unit)
    return specified_unitset



[docs]def build_paramlist(program):
    """Create a paramlist specific for a given program. """
    change_list = eval('forcedata.' + program + '_paramlist')
    tmp_paramlist = forcedata.master_paramlist.copy()
    tmp_paramlist.update(change_list)

    paramlist = tmp_paramlist.copy()
    # add type and underscore names
    for name, paramset in tmp_paramlist.iteritems():
        paramlist[capifyname(name)] = tmp_paramlist[name]
        paramlist[capifyname(name + '_type')] = tmp_paramlist[name]

    return paramlist



[docs]def capifyname(forcename):
    """
    Return name of the class in camelCase.
    """
    return forcename.replace('_',' ').title().replace(' ','')



[docs]def build_unitvars(program, paramlist, dumself=None):
    """
    Takes a string program name (one of the supported programs), and a 'self' object
    it looks like the keyword is not being used, but it is used in the line eval(unit). 
    The test name 'dumself' needs to match what is in the force data arrays. Currently only used for lammps.
    """
    unitvars = dict()
    unitdefs = forcedata.ProgramUnitSets[program]
    for name, uset in forcedata.master_unitlist.iteritems():
        unitset = specify(unitdefs, uset, dumself)

        # reorder the units if necessary according to the order in the given paramlist
        original_params = forcedata.master_paramlist[name]
        program_params = paramlist[name]
        tmp_unitset = []
        if original_params != program_params:
            for i, op in enumerate(original_params):
                if op in program_params:
                    tmp_unitset.insert(program_params.index(op),unitset[i])
            unitset = tmp_unitset    

        if name in forcedata.ProgramUnitLists:
            # In case the units need to be defined differently.
            unitset = forcedata.ProgramUnitLists[name]
        unitvars[capifyname(name)] = unitset
        typename = name  + '_type'
        unitvars[typename] = unitset
        unitvars[capifyname(typename)] = unitset
    return unitvars



[docs]def get_parameter_list_from_force(force, paramlist):
    """Create a function that returns the paramters of a function type.

    First, we need make some additions to the parameter list dictionary,
    which we do once when the forcedata script is imported.  Useful to
    put the forces here as well.  We won't make this a function for now
    since it's needed in this module.
    """

    # We passed in an instance
    name = force.__class__.__name__
    pvars = []
    for param in paramlist[name]:
        paramstring = 'force.' + param
        pvars.append(eval(paramstring))
    return pvars



[docs]def get_parameter_list_from_kwds(force, kwds, paramlist):
    """ """
    # We passed in an instance, not a class
    name = force.__class__.__name__
    ordered = []
    for p in paramlist[name]:
        ordered.append(kwds[p])
    return ordered



[docs]def get_parameter_kwds_from_force(force, forceparams, paramlist):
    """ """
    kwds = dict()

    force_params = forceparams(force)
    for i, p in enumerate(paramlist[force.__class__.__name__]):
        kwds[p] = force_params[i]
    return kwds



[docs]def create_kwds_from_entries(unitvars, paramlist, entries, force_type, offset=0):
    """Create a keyword dictionary given an array of information from a file format

    requires the master set of units, the master set of parameter
    lists, an object (either a force_class or force_type), the
    list of information to be converted into a keyword, and an offset.

    Args:
        offset (int): how far over from the first entry we translate
    """
    kwds = dict()
    typename = force_type.__name__
    u = unitvars[typename]
    params = paramlist[typename]
    for i, p in enumerate(params):
        kwds[p] = float(entries[offset+i]) * u[i]
    return kwds



[docs]def optparamkeylookup(force_type):
    """Given a force_type object, determine the key associated with the
    optional parameters.

    """
    name = force_type.__name__.lower()
    for key, params in forcedata.AbstractOptParams.iteritems():
        if key in name:
            return key



[docs]def optforceparams(force_type, forcetype_object=None):
    """Return the dictionary of optional paramters of an abstract force type.

    If no object is given, we fill with blanks.
    """
    pvars = dict()
    for i, param in enumerate(forcedata.AbstractOptParams[force_type]):
        if forcetype_object:
            pvars[param] = eval(forcetype_object.__class__.__name__ + '.' + param)
        else:
            pvars[param] = eval(forcedata.AbstractOptParamsDefaults[force_type][i])
    return pvars



[docs]def optparamlookup(force_type_object, object_default=False):
    """A wrapper for optforceparams that takes a force_type object and returns
    the optional parameter dictionary.
    """
    force_type = optparamkeylookup(force_type_object)
    if object_default:
       return optforceparams(force_type, force_type_object)
    else:
       return optforceparams(force_type)



[docs]def create_kwd_dict(unitvars, paramlist, force_type_object, values, optvalues=None):
    """ """
    name = force_type_object.__name__
    unitlist = unitvars[name]
    kwdlist =  paramlist[name]
    optkwddict = optparamlookup(force_type_object)
    
    arglist = [unit*value for unit, value in zip(unitlist, values)]
    kwd = {key: value for key, value in zip(kwdlist, arglist)}

    if optvalues:
       optkwddict.update(optvalues)
       kwd.update(optkwddict)
    return kwd
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  Source code for intermol.forces.abstract_dihedral_type

from abstract_type import AbstractType


[docs]class AbstractDihedralType(AbstractType):
    __slots__ = ['bondingtype1', 'bondingtype2', 'bondingtype3', 'bondingtype4',
                 'improper']

    def __init__(self, bondingtype1, bondingtype2, bondingtype3, bondingtype4,
                 improper=False):
        super(AbstractDihedralType, self).__init__()
        self.bondingtype1 = bondingtype1
        self.bondingtype2 = bondingtype2
        self.bondingtype3 = bondingtype3
        self.bondingtype4 = bondingtype4
        self.improper = improper
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  Source code for intermol.forces.g96_bond_type

import simtk.unit as units

from intermol.decorators import accepts_compatible_units
from abstract_bond_type import AbstractBondType


[docs]class G96BondType(AbstractBondType):
    __slots__ = ['length', 'k', 'order', 'c']

    @accepts_compatible_units(None, None, 
                              length=units.nanometers,
                              k=units.kilojoules_per_mole * units.nanometers ** (-4),
                              order=None,
                              c=None)
    def __init__(self, bondingtype1, bondingtype2, 
                 length=0.0 * units.nanometers,
                 k=0.0 * units.kilojoules_per_mole * units.nanometers ** (-4),
                 order=1, c=False):
        AbstractBondType.__init__(self, bondingtype1, bondingtype2, order, c)
        self.length = length
        self.k = k



[docs]class G96Bond(G96BondType):
    """
    stub documentation
    """
    def __init__(self, atom1, atom2, bondingtype1=None, bondingtype2=None, 
                 length=0.0 * units.nanometers,
                 k=0.0 * units.kilojoules_per_mole * units.nanometers ** (-4),
                 order=1, c=False):
        self.atom1 = atom1
        self.atom2 = atom2
        G96BondType.__init__(self, bondingtype1, bondingtype2, 
                length=length,
                k=k,
                order=order, c=c)
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  Source code for intermol.forces.ljq_c_pair_type

import simtk.unit as units

from intermol.decorators import accepts_compatible_units
from abstract_pair_type import AbstractPairType


[docs]class LjqCPairType(AbstractPairType):
    __slots__ = ['qi', 'qj', 'C6', 'C12', 'scaleLJ', 'scaleQQ', 'long']

    @accepts_compatible_units(None, None, 
                              qi=units.elementary_charge,
                              qj=units.elementary_charge,
                              C6=units.kilojoules_per_mole * units.nanometers ** (6),
                              C12=units.kilojoules_per_mole * units.nanometers ** (12),
                              scaleLJ=None,
                              scaleQQ=None,
                              long=None)
    def __init__(self, bondingtype1, bondingtype2, 
                 qi=0.0 * units.elementary_charge,
                 qj=0.0 * units.elementary_charge,
                 C6=0.0 * units.kilojoules_per_mole * units.nanometers ** (6),
                 C12=0.0 * units.kilojoules_per_mole * units.nanometers ** (12),
                 scaleLJ=None, scaleQQ=None, long=False):
        AbstractPairType.__init__(self, bondingtype1, bondingtype2, scaleLJ, scaleQQ, long)
        self.qi = qi
        self.qj = qj
        self.C6 = C6
        self.C12 = C12



[docs]class LjqCPair(LjqCPairType):
    """
    stub documentation
    """
    def __init__(self, atom1, atom2, bondingtype1=None, bondingtype2=None, 
                 qi=0.0 * units.elementary_charge,
                 qj=0.0 * units.elementary_charge,
                 C6=0.0 * units.kilojoules_per_mole * units.nanometers ** (6),
                 C12=0.0 * units.kilojoules_per_mole * units.nanometers ** (12),
                 scaleLJ=None, scaleQQ=None, long=False):
        self.atom1 = atom1
        self.atom2 = atom2
        LjqCPairType.__init__(self, bondingtype1, bondingtype2, 
                qi=qi,
                qj=qj,
                C6=C6,
                C12=C12,
                scaleLJ=scaleLJ, scaleQQ=scaleQQ, long=long)
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  Source code for intermol.forces.four_fdn_virtual_type

import simtk.unit as units

from intermol.decorators import accepts_compatible_units
from abstract_4_virtual_type import Abstract4VirtualType


[docs]class FourFdnVirtualType(Abstract4VirtualType):
    __slots__ = ['a', 'b', 'c', 'placeholder']

    @accepts_compatible_units(None, None, None, None, None, 
                              a=units.dimensionless,
                              b=units.dimensionless,
                              c=units.nanometers,
                              placeholder=None)
    def __init__(self, bondingtype1, bondingtype2, bondingtype3, bondingtype4, bondingtype5, 
                 a=0.0 * units.dimensionless,
                 b=0.0 * units.dimensionless,
                 c=0.0 * units.nanometers,
                 placeholder=False):
        Abstract4VirtualType.__init__(self, bondingtype1, bondingtype2, bondingtype3, bondingtype4, bondingtype5, placeholder)
        self.a = a
        self.b = b
        self.c = c



[docs]class FourFdnVirtual(FourFdnVirtualType):
    """
    stub documentation
    """
    def __init__(self, atom1, atom2, atom3, atom4, atom5, bondingtype1=None, bondingtype2=None, bondingtype3=None, bondingtype4=None, bondingtype5=None, 
                 a=0.0 * units.dimensionless,
                 b=0.0 * units.dimensionless,
                 c=0.0 * units.nanometers,
                 placeholder=False):
        self.atom1 = atom1
        self.atom2 = atom2
        self.atom3 = atom3
        self.atom4 = atom4
        self.atom5 = atom5
        FourFdnVirtualType.__init__(self, bondingtype1, bondingtype2, bondingtype3, bondingtype4, bondingtype5, 
                a=a,
                b=b,
                c=c,
                placeholder=placeholder)
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  Source code for intermol.forces.abstract_bond_type

from abstract_type import AbstractType


[docs]class AbstractBondType(AbstractType):
    __slots__ = ['bondingtype1', 'bondingtype2', 'order', 'c']

    def __init__(self, bondingtype1, bondingtype2, order=1, c=False):
        super(AbstractBondType, self).__init__()
        self.bondingtype1 = bondingtype1
        self.bondingtype2 = bondingtype2
        self.order = order  # Bond order. Desmond only.
        self.c = c  # Is the bond constrained or not? Desmond only.
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  Source code for intermol.forces.three_out_virtual_type

import simtk.unit as units

from intermol.decorators import accepts_compatible_units
from abstract_3_virtual_type import Abstract3VirtualType


[docs]class ThreeOutVirtualType(Abstract3VirtualType):
    __slots__ = ['a', 'b', 'c', 'placeholder']

    @accepts_compatible_units(None, None, None, None, 
                              a=units.dimensionless,
                              b=units.dimensionless,
                              c=units.nanometers ** (-1),
                              placeholder=None)
    def __init__(self, bondingtype1, bondingtype2, bondingtype3, bondingtype4, 
                 a=0.0 * units.dimensionless,
                 b=0.0 * units.dimensionless,
                 c=0.0 * units.nanometers ** (-1),
                 placeholder=False):
        Abstract3VirtualType.__init__(self, bondingtype1, bondingtype2, bondingtype3, bondingtype4, placeholder)
        self.a = a
        self.b = b
        self.c = c



[docs]class ThreeOutVirtual(ThreeOutVirtualType):
    """
    stub documentation
    """
    def __init__(self, atom1, atom2, atom3, atom4, bondingtype1=None, bondingtype2=None, bondingtype3=None, bondingtype4=None, 
                 a=0.0 * units.dimensionless,
                 b=0.0 * units.dimensionless,
                 c=0.0 * units.nanometers ** (-1),
                 placeholder=False):
        self.atom1 = atom1
        self.atom2 = atom2
        self.atom3 = atom3
        self.atom4 = atom4
        ThreeOutVirtualType.__init__(self, bondingtype1, bondingtype2, bondingtype3, bondingtype4, 
                a=a,
                b=b,
                c=c,
                placeholder=placeholder)
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  Source code for intermol.forces.three_linear_virtual_type

import simtk.unit as units

from intermol.decorators import accepts_compatible_units
from abstract_3_virtual_type import Abstract3VirtualType


[docs]class ThreeLinearVirtualType(Abstract3VirtualType):
    __slots__ = ['a', 'b', 'placeholder']

    @accepts_compatible_units(None, None, None, None, 
                              a=units.dimensionless,
                              b=units.dimensionless,
                              placeholder=None)
    def __init__(self, bondingtype1, bondingtype2, bondingtype3, bondingtype4, 
                 a=0.0 * units.dimensionless,
                 b=0.0 * units.dimensionless,
                 placeholder=False):
        Abstract3VirtualType.__init__(self, bondingtype1, bondingtype2, bondingtype3, bondingtype4, placeholder)
        self.a = a
        self.b = b



[docs]class ThreeLinearVirtual(ThreeLinearVirtualType):
    """
    stub documentation
    """
    def __init__(self, atom1, atom2, atom3, atom4, bondingtype1=None, bondingtype2=None, bondingtype3=None, bondingtype4=None, 
                 a=0.0 * units.dimensionless,
                 b=0.0 * units.dimensionless,
                 placeholder=False):
        self.atom1 = atom1
        self.atom2 = atom2
        self.atom3 = atom3
        self.atom4 = atom4
        ThreeLinearVirtualType.__init__(self, bondingtype1, bondingtype2, bondingtype3, bondingtype4, 
                a=a,
                b=b,
                placeholder=placeholder)
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  Source code for intermol.forces.morse_bond_type

import simtk.unit as units

from intermol.decorators import accepts_compatible_units
from abstract_bond_type import AbstractBondType


[docs]class MorseBondType(AbstractBondType):
    __slots__ = ['length', 'D', 'beta', 'order', 'c']

    @accepts_compatible_units(None, None, 
                              length=units.nanometers,
                              D=units.kilojoules_per_mole,
                              beta=units.nanometers ** (-1),
                              order=None,
                              c=None)
    def __init__(self, bondingtype1, bondingtype2, 
                 length=0.0 * units.nanometers,
                 D=0.0 * units.kilojoules_per_mole,
                 beta=0.0 * units.nanometers ** (-1),
                 order=1, c=False):
        AbstractBondType.__init__(self, bondingtype1, bondingtype2, order, c)
        self.length = length
        self.D = D
        self.beta = beta



[docs]class MorseBond(MorseBondType):
    """
    stub documentation
    """
    def __init__(self, atom1, atom2, bondingtype1=None, bondingtype2=None, 
                 length=0.0 * units.nanometers,
                 D=0.0 * units.kilojoules_per_mole,
                 beta=0.0 * units.nanometers ** (-1),
                 order=1, c=False):
        self.atom1 = atom1
        self.atom2 = atom2
        MorseBondType.__init__(self, bondingtype1, bondingtype2, 
                length=length,
                D=D,
                beta=beta,
                order=order, c=c)
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  Source code for intermol.forces.abstract_type

[docs]class AbstractType(object):

[docs]    def __repr__(self):
        """Print the object and all of its non-magic attributes. """
        attributes = ["{0}={1}".format(x, getattr(self, x)) for x in dir(self)
                      if not (x.startswith('__') or x.endswith('__'))]
        printable_attributes = ', '.join(attributes)
        return "{0}({1})".format(self.__class__.__name__, printable_attributes)







          

      

      

    


    
        © Copyright 2015, Christoph Klein, Christopher Lee, Ellen Zhong, and Michael Shirts.
      Created using Sphinx 1.2.2.
    

  

_modules/intermol/forces/settles.html


    
      Navigation


      
        		
          index


        		
          modules |


        		InterMol 0.2a1 documentation »


          		Module code »

 
      


    


    
      
          
            
  Source code for intermol.forces.settles

import simtk.unit as units

from intermol.decorators import accepts_compatible_units
from abstract_type import AbstractType


[docs]class Settles(AbstractType):
    @accepts_compatible_units(None, units.nanometers, units.nanometers)
    def __init__(self, atom1, dOH, dHH):
        """
        """
        super(Settles, self).__init__()
        if atom1:
            self.atom1 = atom1
        self.dOH = dOH
        self.dHH = dHH
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  Source code for intermol.forces.harmonic_bond_type

import simtk.unit as units

from intermol.decorators import accepts_compatible_units
from abstract_bond_type import AbstractBondType


[docs]class HarmonicBondType(AbstractBondType):
    __slots__ = ['length', 'k', 'order', 'c']

    @accepts_compatible_units(None, None, 
                              length=units.nanometers,
                              k=units.kilojoules_per_mole * units.nanometers ** (-2),
                              order=None,
                              c=None)
    def __init__(self, bondingtype1, bondingtype2, 
                 length=0.0 * units.nanometers,
                 k=0.0 * units.kilojoules_per_mole * units.nanometers ** (-2),
                 order=1, c=False):
        AbstractBondType.__init__(self, bondingtype1, bondingtype2, order, c)
        self.length = length
        self.k = k



[docs]class HarmonicBond(HarmonicBondType):
    """
    stub documentation
    """
    def __init__(self, atom1, atom2, bondingtype1=None, bondingtype2=None, 
                 length=0.0 * units.nanometers,
                 k=0.0 * units.kilojoules_per_mole * units.nanometers ** (-2),
                 order=1, c=False):
        self.atom1 = atom1
        self.atom2 = atom2
        HarmonicBondType.__init__(self, bondingtype1, bondingtype2, 
                length=length,
                k=k,
                order=order, c=c)
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  Source code for intermol.forces.two_virtual_type

import simtk.unit as units

from intermol.decorators import accepts_compatible_units
from abstract_2_virtual_type import Abstract2VirtualType


[docs]class TwoVirtualType(Abstract2VirtualType):
    __slots__ = ['a', 'placeholder']

    @accepts_compatible_units(None, None, None, 
                              a=units.dimensionless,
                              placeholder=None)
    def __init__(self, bondingtype1, bondingtype2, bondingtype3, 
                 a=0.0 * units.dimensionless,
                 placeholder=False):
        Abstract2VirtualType.__init__(self, bondingtype1, bondingtype2, bondingtype3, placeholder)
        self.a = a



[docs]class TwoVirtual(TwoVirtualType):
    """
    stub documentation
    """
    def __init__(self, atom1, atom2, atom3, bondingtype1=None, bondingtype2=None, bondingtype3=None, 
                 a=0.0 * units.dimensionless,
                 placeholder=False):
        self.atom1 = atom1
        self.atom2 = atom2
        self.atom3 = atom3
        TwoVirtualType.__init__(self, bondingtype1, bondingtype2, bondingtype3, 
                a=a,
                placeholder=placeholder)
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  Source code for intermol.atom

[docs]class Atom(object):
    """  """
    __slots__ = ['index', 'name', 'residue_index', 'residue_name',
                 '_position', '_velocity', '_force',
                 '_atomtype', 'bondingtype', 'atomic_number', 'cgnr', '_mass',
                 '_charge', 'ptype', '_sigma', '_epsilon']

    def __init__(self, index, name=None, residue_index=-1, residue_name=None):
        """Create an Atom object

        Args:
            index (int): index of atom in the molecule
            name (str): name of the atom (eg., N, CH)
            residue_index (int): index of residue in the molecule
            residue_name (str): name of the residue (eg., THR, CYS)
        """
        self.index = index
        self.name = name
        self.residue_index = residue_index
        self.residue_name = residue_name

        self._position = list()
        self._velocity = list()
        self._force = list()

        self._atomtype = dict()
        self.bondingtype = None
        self.atomic_number = None
        self.cgnr = None
        self._mass = dict()
        self._charge = dict()
        self.ptype = "A"
        self._sigma = dict()
        self._epsilon = dict()

    @property
    def atomtype(self):
        return self._atomtype

    @atomtype.setter
[docs]    def atomtype(self, index_atomtype):
        """Sets the atomtype

        Args:
            index_atomtype (tuple): A or B state and atomtype
        """
        try:
            idx, val = index_atomtype
        except ValueError:
            raise ValueError("Pass an iterable with two items.")
        else:
            self._atomtype[idx] = val


    @property
    def sigma(self):
        return self._sigma

    @sigma.setter
[docs]    def sigma(self, index_sigma):
        """Sets the sigma

        Args:
            index_sigma (tuple): A or B state and sigma
        """
        try:
            idx, val = index_sigma
        except ValueError:
            raise ValueError("Pass an iterable with two items.")
        else:
            self._sigma[idx] = val


    @property
    def epsilon(self):
        return self._epsilon

    @epsilon.setter
[docs]    def epsilon(self, index_epsilon):
        """Sets the epsilon

        Args:
            index_epsilon (tuple): A or B state and epsilon
        """
        try:
            idx, val = index_epsilon
        except ValueError:
            raise ValueError("Pass an iterable with two items.")
        else:
            self._epsilon[idx] = val


    @property
    def mass(self):
        return self._mass

    @mass.setter
[docs]    def mass(self, index_mass):
        """Sets the mass

        Args:
            index_mass (tuple): A or B state and mass
        """
        try:
            idx, val = index_mass
        except ValueError:
            raise ValueError("Pass an iterable with two items.")
        else:
            self._mass[idx] = val


    @property
    def charge(self):
        return self._charge

    @charge.setter
[docs]    def charge(self, index_charge):
        """Sets the charge

        Args:
            index_charge (tuple): A or B state and charge
        """
        try:
            idx, val = index_charge
        except ValueError:
            raise ValueError("Pass an iterable with two items.")
        else:
            self._charge[idx] = val


    @property
    def position(self):
        """Return the cartesian coordinates of the atom """
        return self._position

    @position.setter
[docs]    def position(self, xyz):
        """Sets the position of the atom

        Args:
            xyz (list, float): x, y and z coordinates
        """
        self._position = xyz


    @property
    def velocity(self):
        """Return the velocity of the atom"""
        return self._velocity

    @velocity.setter
[docs]    def velocity(self, vxyz):
        """Sets the velocity of the atom

        Args:
            vxyz (list, float): x-, y- and z-directed velocity
        """
        self._velocity = vxyz


    @property
    def force(self):
        """Return the force on the atom """
        return self._force

    @force.setter
[docs]    def force(self, fxyz):
        """Sets the force on the atom

        Args:
            fxyz (list, float): x-, y- and z-directed force
        """
        self._force = fxyz


    def __repr__(self):
        return 'Atom{0}({1}, {2})'.format(id(self), self.index, self.name)

    def __str__(self):
        return 'Atom({0}, {1})'.format(self.index, self.name)
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  Source code for intermol.decorators

from __future__ import print_function

import simtk.unit as units


[docs]class UnitsException(Exception):
    """Exception denoting that an argument has the incorrect units."""
    def __init__(self, value):
        self.value = value

    def __str__(self):
        return repr(self.value)



[docs]class ValueException(Exception):
    """Exception denoting that an argument has the incorrect value."""
    def __init__(self, value):
        self.value = value

    def __str__(self):
        return repr(self.value)



[docs]def accepts(*types):
    """
    Decorator for class methods that should accept only specified types.

    EXAMPLE

    @accepts(float, int)
    def function(a, b):
        return b*a

    """
    def check_accepts(f):
        nargs = (f.func_code.co_argcount - 1)  # exclude self
        assert len(types) == nargs, ("Incorrect number of args supplied in "
                "@accepts decorator for class method %s" % (f.func_name))

        def new_f(*args, **kwds):
            for (a, t) in zip(args[1:], types):
                if a is not None:
                    assert isinstance(a, t), "arg %r does not match %s" % (a, t)
            return f(*args, **kwds)

        new_f.func_name = f.func_name  # copy function name
        new_f.func_doc = f.func_doc  # copy docstring
        return new_f

    return check_accepts



[docs]def accepts_compatible_units(*units, **unitdict):
    """
    Decorator for class methods that should accept only arguments compatible with specified units.

    Each argument of the function will be matched with an argument of @acceptunits.
    Those arguments of the function that correspond @acceptunits which are not None
    will be checked to ensure they are compatible with the specified units.

    EXAMPLE

    @acceptsunits(units.meter, None, units.kilocalories_per_mole)
    def function(a, b, c): pass
    function(1.0 * units.angstrom, 3, 1.0 * units.kilojoules_per_mole)

    """
    def check_units(f):
        nargs = (f.func_code.co_argcount - 1) # exclude self
        #assert len(units) == nargs, "incorrect number of units supplied in @accepts_compatible_units decorator for class method %s" % (f.func_name)
        def new_f(*args, **kwds):
            for (a, u) in zip(args[1:], units):
                if u is not None:
                    assert (a.unit).is_compatible(u), "arg %r does not have units compatible with %s" % (a,u)
            for (k, u) in unitdict.iteritems():  # should be ignored if no unitdict
                if u is not None:
                    assert (kwds[k].unit).is_compatible(u), "kwd arg %s does not have units compatible with %s" % (kwds[k],u)
            return f(*args, **kwds)
        new_f.func_name = f.func_name # copy function name
        new_f.func_doc = f.func_doc # copy docstring
        return new_f
    return check_units



[docs]def returns(rtype):
    """
    Decorator for functions that should only return specific types.
    EXAMPLE

    @returns(int)
    def function(): return 7

    """

    def check_returns(f):
        def new_f(*args, **kwds):
            result = f(*args, **kwds)
            assert isinstance(result, rtype), "return value %r does not match %s" % (result,rtype)
            return result
        new_f.func_name = f.func_name # copy function name
        new_f.func_doc = f.func_doc # copy docstring
        return new_f
    return check_returns 
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  All modules for which code is available
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  Source code for intermol.system

from collections import OrderedDict
import logging

import numpy as np

logger = logging.getLogger('InterMolLog')


[docs]class System(object):
    """  """

    def __init__(self, name=None):
        """Initialize a new System object.

        Args:
            name (str): The name of the system
        """
        if name:
            self.name = name
        else:
            self.name = "Untitled"

        self.nonbonded_function = 0
        self.combination_rule = 0
        self.genpairs = 'yes'
        self.lj_correction = 0
        self.coulomb_correction = 0

        self._box_vector = np.zeros([3, 3])

        self._n_atoms = None
        self._molecule_types = OrderedDict()
        self._atomtypes = dict()
        self._nonbonded_types = dict()

[docs]    def add_molecule(self, molecule):
        """Append a molecule into the System.
        Args:
            molecule (Molecule): The molecule object to be appended
        """
        self._molecule_types[molecule.name].add_molecule(molecule)


[docs]    def add_molecule_type(self, molecule_type):
        """Append a molecule_type into the System.
        Args:
            molecule_type (MoleculeType): The MoleculeType object to be appended
        """
        self._molecule_types[molecule_type.name] = molecule_type


[docs]    def add_atomtype(self, atomtype):
        """ """
        self._atomtypes[atomtype.atomtype] = atomtype


    @property
[docs]    def atomtypes(self):
        return self._atomtypes


    @property
[docs]    def nonbonded_types(self):
        return self._nonbonded_types


    @property
[docs]    def molecule_types(self):
        return self._molecule_types


    @property
[docs]    def atoms(self):
        for mol_type in self.molecule_types.itervalues():
            for mol in mol_type.molecules:
                for atom in mol.atoms:
                    yield atom


    @property
    def n_atoms(self):
        if not self._n_atoms:
            self._n_atoms = len(list(self.atoms))
        return self._n_atoms

    @n_atoms.setter
[docs]    def n_atoms(self, n):
        self._n_atoms = n


    @property
    def box_vector(self):
        """Return the box vector. """
        return self._box_vector

    @box_vector.setter
[docs]    def box_vector(self, v):
        """Sets the box vector for the system.

        Assumes the box vector is in the correct form:
            [[v1x,v2x,v3x],[v1y,v2y,v3y],[v1z,v2z,v3z]]
        """
        if v.shape != (3, 3):
            e = ValueError("Box vector with incorrect format: {0}".format(v))
            logger.exception(e)
        self._box_vector = np.array(v)


    def __repr__(self):
        return "System '{}' ".format(self.name)

    def __str__(self):
        return "System{} '{}'".format(id(self), self.name)
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  Source code for intermol.forces.trig_dihedral_type

import simtk.unit as units

from intermol.decorators import accepts_compatible_units
from abstract_dihedral_type import AbstractDihedralType


[docs]class TrigDihedralType(AbstractDihedralType):
    __slots__ = ['phi', 'fc0', 'fc1', 'fc2', 'fc3', 'fc4', 'fc5', 'fc6', 'improper']

    @accepts_compatible_units(None, None, None, None, 
                              phi=units.degrees,
                              fc0=units.kilojoules_per_mole,
                              fc1=units.kilojoules_per_mole,
                              fc2=units.kilojoules_per_mole,
                              fc3=units.kilojoules_per_mole,
                              fc4=units.kilojoules_per_mole,
                              fc5=units.kilojoules_per_mole,
                              fc6=units.kilojoules_per_mole,
                              improper=None)
    def __init__(self, bondingtype1, bondingtype2, bondingtype3, bondingtype4, 
                 phi=0.0 * units.degrees,
                 fc0=0.0 * units.kilojoules_per_mole,
                 fc1=0.0 * units.kilojoules_per_mole,
                 fc2=0.0 * units.kilojoules_per_mole,
                 fc3=0.0 * units.kilojoules_per_mole,
                 fc4=0.0 * units.kilojoules_per_mole,
                 fc5=0.0 * units.kilojoules_per_mole,
                 fc6=0.0 * units.kilojoules_per_mole,
                 improper=False):
        AbstractDihedralType.__init__(self, bondingtype1, bondingtype2, bondingtype3, bondingtype4, improper)
        self.phi = phi
        self.fc0 = fc0
        self.fc1 = fc1
        self.fc2 = fc2
        self.fc3 = fc3
        self.fc4 = fc4
        self.fc5 = fc5
        self.fc6 = fc6



[docs]class TrigDihedral(TrigDihedralType):
    """
    stub documentation
    """
    def __init__(self, atom1, atom2, atom3, atom4, bondingtype1=None, bondingtype2=None, bondingtype3=None, bondingtype4=None, 
                 phi=0.0 * units.degrees,
                 fc0=0.0 * units.kilojoules_per_mole,
                 fc1=0.0 * units.kilojoules_per_mole,
                 fc2=0.0 * units.kilojoules_per_mole,
                 fc3=0.0 * units.kilojoules_per_mole,
                 fc4=0.0 * units.kilojoules_per_mole,
                 fc5=0.0 * units.kilojoules_per_mole,
                 fc6=0.0 * units.kilojoules_per_mole,
                 improper=False):
        self.atom1 = atom1
        self.atom2 = atom2
        self.atom3 = atom3
        self.atom4 = atom4
        TrigDihedralType.__init__(self, bondingtype1, bondingtype2, bondingtype3, bondingtype4, 
                phi=phi,
                fc0=fc0,
                fc1=fc1,
                fc2=fc2,
                fc3=fc3,
                fc4=fc4,
                fc5=fc5,
                fc6=fc6,
                improper=improper)
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  Source code for intermol.forces.three_fd_virtual_type

import simtk.unit as units

from intermol.decorators import accepts_compatible_units
from abstract_3_virtual_type import Abstract3VirtualType


[docs]class ThreeFdVirtualType(Abstract3VirtualType):
    __slots__ = ['a', 'd', 'placeholder']

    @accepts_compatible_units(None, None, None, None, 
                              a=units.dimensionless,
                              d=units.nanometers,
                              placeholder=None)
    def __init__(self, bondingtype1, bondingtype2, bondingtype3, bondingtype4, 
                 a=0.0 * units.dimensionless,
                 d=0.0 * units.nanometers,
                 placeholder=False):
        Abstract3VirtualType.__init__(self, bondingtype1, bondingtype2, bondingtype3, bondingtype4, placeholder)
        self.a = a
        self.d = d



[docs]class ThreeFdVirtual(ThreeFdVirtualType):
    """
    stub documentation
    """
    def __init__(self, atom1, atom2, atom3, atom4, bondingtype1=None, bondingtype2=None, bondingtype3=None, bondingtype4=None, 
                 a=0.0 * units.dimensionless,
                 d=0.0 * units.nanometers,
                 placeholder=False):
        self.atom1 = atom1
        self.atom2 = atom2
        self.atom3 = atom3
        self.atom4 = atom4
        ThreeFdVirtualType.__init__(self, bondingtype1, bondingtype2, bondingtype3, bondingtype4, 
                a=a,
                d=d,
                placeholder=placeholder)
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  Source code for intermol.forces.proper_periodic_dihedral_type

import simtk.unit as units

from intermol.decorators import accepts_compatible_units
from abstract_dihedral_type import AbstractDihedralType


[docs]class ProperPeriodicDihedralType(AbstractDihedralType):
    __slots__ = ['phi', 'k', 'multiplicity', 'weight', 'improper']

    @accepts_compatible_units(None, None, None, None, 
                              phi=units.degrees,
                              k=units.kilojoules_per_mole,
                              multiplicity=units.dimensionless,
                              weight=units.dimensionless,
                              improper=None)
    def __init__(self, bondingtype1, bondingtype2, bondingtype3, bondingtype4, 
                 phi=0.0 * units.degrees,
                 k=0.0 * units.kilojoules_per_mole,
                 multiplicity=0.0 * units.dimensionless,
                 weight=0.0 * units.dimensionless,
                 improper=False):
        AbstractDihedralType.__init__(self, bondingtype1, bondingtype2, bondingtype3, bondingtype4, improper)
        self.phi = phi
        self.k = k
        self.multiplicity = multiplicity
        self.weight = weight



[docs]class ProperPeriodicDihedral(ProperPeriodicDihedralType):
    """
    stub documentation
    """
    def __init__(self, atom1, atom2, atom3, atom4, bondingtype1=None, bondingtype2=None, bondingtype3=None, bondingtype4=None, 
                 phi=0.0 * units.degrees,
                 k=0.0 * units.kilojoules_per_mole,
                 multiplicity=0.0 * units.dimensionless,
                 weight=0.0 * units.dimensionless,
                 improper=False):
        self.atom1 = atom1
        self.atom2 = atom2
        self.atom3 = atom3
        self.atom4 = atom4
        ProperPeriodicDihedralType.__init__(self, bondingtype1, bondingtype2, bondingtype3, bondingtype4, 
                phi=phi,
                k=k,
                multiplicity=multiplicity,
                weight=weight,
                improper=improper)
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  Source code for intermol.forces.abstract_nonbonded_type

from abstract_type import AbstractType


[docs]class AbstractNonbondedType(AbstractType):
    __slots__ = ['atom1', 'atom2', 'type']

    def __init__(self, atom1, atom2, type):
        super(AbstractNonbondedType, self).__init__()
        self.atom1 = atom1
        self.atom2 = atom2
        self.type = type
        # TODO: refactor to avoid using builtin 'type'
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  Source code for intermol.forces.cross_bond_angle_angle_type

import simtk.unit as units

from intermol.decorators import accepts_compatible_units
from abstract_angle_type import AbstractAngleType


[docs]class CrossBondAngleAngleType(AbstractAngleType):
    __slots__ = ['r1', 'r2', 'r3', 'k', 'c']

    @accepts_compatible_units(None, None, None, 
                              r1=units.nanometers,
                              r2=units.nanometers,
                              r3=units.nanometers,
                              k=units.kilojoules_per_mole * units.nanometers ** (-2),
                              c=None)
    def __init__(self, bondingtype1, bondingtype2, bondingtype3, 
                 r1=0.0 * units.nanometers,
                 r2=0.0 * units.nanometers,
                 r3=0.0 * units.nanometers,
                 k=0.0 * units.kilojoules_per_mole * units.nanometers ** (-2),
                 c=False):
        AbstractAngleType.__init__(self, bondingtype1, bondingtype2, bondingtype3, c)
        self.r1 = r1
        self.r2 = r2
        self.r3 = r3
        self.k = k



[docs]class CrossBondAngleAngle(CrossBondAngleAngleType):
    """
    stub documentation
    """
    def __init__(self, atom1, atom2, atom3, bondingtype1=None, bondingtype2=None, bondingtype3=None, 
                 r1=0.0 * units.nanometers,
                 r2=0.0 * units.nanometers,
                 r3=0.0 * units.nanometers,
                 k=0.0 * units.kilojoules_per_mole * units.nanometers ** (-2),
                 c=False):
        self.atom1 = atom1
        self.atom2 = atom2
        self.atom3 = atom3
        CrossBondAngleAngleType.__init__(self, bondingtype1, bondingtype2, bondingtype3, 
                r1=r1,
                r2=r2,
                r3=r3,
                k=k,
                c=c)
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  Source code for intermol.forces.harmonic_angle_type

import simtk.unit as units

from intermol.decorators import accepts_compatible_units
from abstract_angle_type import AbstractAngleType


[docs]class HarmonicAngleType(AbstractAngleType):
    __slots__ = ['theta', 'k', 'c']

    @accepts_compatible_units(None, None, None, 
                              theta=units.degrees,
                              k=units.kilojoules_per_mole * units.radians **(-2),
                              c=None)
    def __init__(self, bondingtype1, bondingtype2, bondingtype3, 
                 theta=0.0 * units.degrees,
                 k=0.0 * units.kilojoules_per_mole * units.radians **(-2),
                 c=False):
        AbstractAngleType.__init__(self, bondingtype1, bondingtype2, bondingtype3, c)
        self.theta = theta
        self.k = k



[docs]class HarmonicAngle(HarmonicAngleType):
    """
    stub documentation
    """
    def __init__(self, atom1, atom2, atom3, bondingtype1=None, bondingtype2=None, bondingtype3=None, 
                 theta=0.0 * units.degrees,
                 k=0.0 * units.kilojoules_per_mole * units.radians **(-2),
                 c=False):
        self.atom1 = atom1
        self.atom2 = atom2
        self.atom3 = atom3
        HarmonicAngleType.__init__(self, bondingtype1, bondingtype2, bondingtype3, 
                theta=theta,
                k=k,
                c=c)
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  Source code for intermol.forces.ljq_sigeps_pair_type

import simtk.unit as units

from intermol.decorators import accepts_compatible_units
from abstract_pair_type import AbstractPairType


[docs]class LjqSigepsPairType(AbstractPairType):
    __slots__ = ['qi', 'qj', 'sigma', 'epsilon', 'scaleLJ', 'scaleQQ', 'long']

    @accepts_compatible_units(None, None, 
                              qi=units.elementary_charge,
                              qj=units.elementary_charge,
                              sigma=units.nanometers,
                              epsilon=units.kilojoules_per_mole,
                              scaleLJ=None,
                              scaleQQ=None,
                              long=None)
    def __init__(self, bondingtype1, bondingtype2, 
                 qi=0.0 * units.elementary_charge,
                 qj=0.0 * units.elementary_charge,
                 sigma=0.0 * units.nanometers,
                 epsilon=0.0 * units.kilojoules_per_mole,
                 scaleLJ=None, scaleQQ=None, long=False):
        AbstractPairType.__init__(self, bondingtype1, bondingtype2, scaleLJ, scaleQQ, long)
        self.qi = qi
        self.qj = qj
        self.sigma = sigma
        self.epsilon = epsilon



[docs]class LjqSigepsPair(LjqSigepsPairType):
    """
    stub documentation
    """
    def __init__(self, atom1, atom2, bondingtype1=None, bondingtype2=None, 
                 qi=0.0 * units.elementary_charge,
                 qj=0.0 * units.elementary_charge,
                 sigma=0.0 * units.nanometers,
                 epsilon=0.0 * units.kilojoules_per_mole,
                 scaleLJ=None, scaleQQ=None, long=False):
        self.atom1 = atom1
        self.atom2 = atom2
        LjqSigepsPairType.__init__(self, bondingtype1, bondingtype2, 
                qi=qi,
                qj=qj,
                sigma=sigma,
                epsilon=epsilon,
                scaleLJ=scaleLJ, scaleQQ=scaleQQ, long=long)
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  Source code for intermol.forces.cosine_angle_type

import simtk.unit as units

from intermol.decorators import accepts_compatible_units
from abstract_angle_type import AbstractAngleType


[docs]class CosineAngleType(AbstractAngleType):
    __slots__ = ['k', 'c']

    @accepts_compatible_units(None, None, None, 
                              k=units.kilojoules_per_mole,
                              c=None)
    def __init__(self, bondingtype1, bondingtype2, bondingtype3, 
                 k=0.0 * units.kilojoules_per_mole,
                 c=False):
        AbstractAngleType.__init__(self, bondingtype1, bondingtype2, bondingtype3, c)
        self.k = k



[docs]class CosineAngle(CosineAngleType):
    """
    http://lammps.sandia.gov/doc/angle_cosine.html
    """
    def __init__(self, atom1, atom2, atom3, bondingtype1=None, bondingtype2=None, bondingtype3=None, 
                 k=0.0 * units.kilojoules_per_mole,
                 c=False):
        self.atom1 = atom1
        self.atom2 = atom2
        self.atom3 = atom3
        CosineAngleType.__init__(self, bondingtype1, bondingtype2, bondingtype3, 
                k=k,
                c=c)






          

      

      

    


    
        © Copyright 2015, Christoph Klein, Christopher Lee, Ellen Zhong, and Michael Shirts.
      Created using Sphinx 1.2.2.
    

  

_modules/intermol/forces/atom_sigeps_type.html


    
      Navigation


      
        		
          index


        		
          modules |


        		InterMol 0.2a1 documentation »


          		Module code »

 
      


    


    
      
          
            
  Source code for intermol.forces.atom_sigeps_type

import simtk.unit as units

from intermol.decorators import accepts_compatible_units
from abstract_atom_type import AbstractAtomType


[docs]class AtomSigepsType(AbstractAtomType):
    @accepts_compatible_units(None, None,  None, units.amu,
            units.elementary_charge,  None,  units.nanometers,
            units.kilojoules_per_mole)
    def __init__(self, atomtype, bondtype, atomic_number, mass, charge, ptype,
                 sigma, epsilon):
        AbstractAtomType.__init__(self, atomtype, bondtype, atomic_number,
                mass, charge, ptype)
        self.sigma = sigma
        self.epsilon = epsilon
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  Source code for intermol.forces.abstract_angle_type

from abstract_type import AbstractType


[docs]class AbstractAngleType(AbstractType):
    __slots__ = ['bondingtype1', 'bondingtype2', 'bondingtype3', 'c']

    def __init__(self, bondingtype1, bondingtype2, bondingtype3, c=False):
        """An abstract representation of a generic angle type. """
        super(AbstractAngleType, self).__init__()
        self.bondingtype1 = bondingtype1
        self.bondingtype2 = bondingtype2
        self.bondingtype3 = bondingtype3
        self.c = c   # Is the bond constrained or not? Desmond only.
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  Source code for intermol.forces.cubic_bond_type

import simtk.unit as units

from intermol.decorators import accepts_compatible_units
from abstract_bond_type import AbstractBondType


[docs]class CubicBondType(AbstractBondType):
    __slots__ = ['length', 'C2', 'C3', 'order', 'c']

    @accepts_compatible_units(None, None, 
                              length=units.nanometers,
                              C2=units.kilojoules_per_mole * units.nanometers ** (-2),
                              C3=units.kilojoules_per_mole * units.nanometers ** (-3),
                              order=None,
                              c=None)
    def __init__(self, bondingtype1, bondingtype2, 
                 length=0.0 * units.nanometers,
                 C2=0.0 * units.kilojoules_per_mole * units.nanometers ** (-2),
                 C3=0.0 * units.kilojoules_per_mole * units.nanometers ** (-3),
                 order=1, c=False):
        AbstractBondType.__init__(self, bondingtype1, bondingtype2, order, c)
        self.length = length
        self.C2 = C2
        self.C3 = C3



[docs]class CubicBond(CubicBondType):
    """
    stub documentation
    """
    def __init__(self, atom1, atom2, bondingtype1=None, bondingtype2=None, 
                 length=0.0 * units.nanometers,
                 C2=0.0 * units.kilojoules_per_mole * units.nanometers ** (-2),
                 C3=0.0 * units.kilojoules_per_mole * units.nanometers ** (-3),
                 order=1, c=False):
        self.atom1 = atom1
        self.atom2 = atom2
        CubicBondType.__init__(self, bondingtype1, bondingtype2, 
                length=length,
                C2=C2,
                C3=C3,
                order=order, c=c)
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  Source code for intermol.forces.abstract_atom_type

from abstract_type import AbstractType


[docs]class AbstractAtomType(AbstractType):
    __slots__ = ['atomtype', 'bondtype', 'atomic_number', 'mass', 'charge', 'ptype']

    def __init__(self, atomtype, bondtype=None, atomic_number=None, mass=None,
                 charge=None, ptype=None):
        """An abstract representation of a generic atom type.

        Args:
            atomtype (str): The type of the atom
            bondingtype (str): The type of the bond the atom is involved in
            atomic_number (int): The atomic number of the atom
            mass (float): The mass of the atom in 'amu'
            charge (float): The charge of the atom in 'elementary charge units'
            ptype (str): The free energy state of the type
        """
        super(AbstractAtomType, self).__init__()
        self.atomtype = atomtype
        self.bondtype = bondtype
        self.atomic_number = atomic_number
        self.mass = mass
        self.charge = charge
        self.ptype = ptype
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