

    
      
          
            
  
Welcome to Read the Docs

This is an autogenerated index file.

Please create an index.rst or README.rst file with your own content
under the root (or /docs) directory in your repository.

If you want to use another markup, choose a different builder in your settings.
Check out our Getting Started Guide [https://docs.readthedocs.io/en/latest/getting_started.html] to become more
familiar with Read the Docs.
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  # MAICoS - Molecular Analysis for Interfacial and Confined Systems

A Python library to analyse molecular dynamics simulations of
interfacial and confined systems based on
[MDAnalysis](https://www.mdanalysis.org).

# Installation

You’ll need [Python3](https://www.python.org) and a C-compiler to build the
underlying libraries. To install the package
for all users type


	```sh
	pip3 install numpy
pip3 install maicos





```

To install only on the user site use pip’s –user flag.
If you are using BASH you can add the autocompletion script
by adding


	```sh
	source $(maicos –bash_completion)





```

to your .bashrc or .profile file.

# Usage

You can use maicos either from the command line or directly from your python
code. All available modules are briefly described below.

## From the command line

To run maicos from the command line use

`sh
maicos <module> <paramaters>
`

You can get a help page by typing maicos -h or package specific help page
by typing maicos <package> -h.

## From the python interpreter

To use maicos with the python interpreter create analysis object,
by supplying an MDAnalysis AtomGroup then use the run method

```python
import maicos

ana_obj = maicos.<module>(atomgroup, <paramaters>)
ana_obj.run()
```

Results are available through the objects results dictionary.

# Modules

Currently maicos contains the following analysis modules:

## Density
* density_planar: Computes partial densities or temperature profiles across the box.
* density_cylinder: Computes partial densities across a cylinder of given radius r and length l

## Dielectric Constant


	epsilon_bulk: Computes dipole moment fluctuations and from this the static dielectric constant.


	epsilon_planar: Calculates a planar dielectric profile.


	epsilon_cylinder: Calculation of the cylindrical dielectric profile for axial (along z) and radial (along xy) direction.


	dielectric_spectrum: Calculates the complex dielectric function as a function of the frequency.




## Structure Analysis


	saxs: Computes SAXS scattering intensities S(q) for all atom types from the given trajectory.


	debyer: Calculates scattering intensities using the debye equation. For using you need to download and build the debyer library see <https://github.com/wojdyr/debyer>.


	diporder: Calculates dipolar order parameters




## Timeseries Analysis


	dipole_angle: Calculates the timeseries of the dipole moment with respect to an axis.


	kinetic_energy: Calculates the timeseries for the molecular center translational and rotational kinetic energy.




## Transport Analysis


	velocity: Calculates a velocity profile along a given axis.




# Custom modules

You can add your custom modules to the maicos library. Just create a
.maicos folder in your home directory and add your modules to this folder.
For more information see the [example directory](https://gitlab.com/netzlab/maicos/-/tree/develop/examples).

# Issues

If you found any bugs, improvements or questions to maicos feel free to raise an
issue.

# Contributing

Source code is available from https://gitlab.com/netzlab/maicos.
Contribution via pull requests are always welcome.
For more details see the [README](https://gitlab.com/netzlab/maicos/-/tree/develop/developer) in the development section.



            

          

      

      

    

  

    
      
          
            
  —
name: Bug report
about: Create a report to help us improve

—

Expected behavior

A clear and concise description of what you want to do and what you think should happen. (Code to reproduce the behavior can be added below).

Actual behavior

What happened instead. Add as much detail as you can. Include (copy and paste) stack traces and any output.

Code to reproduce the behavior

Show us how to reproduce the failiure. If you can, use trajectory files from the test data.

``` python
import maicos



```



            

          

      

      

    

  

    
      
          
            
  —
name: Feature request
about: Suggest an idea for this project

—

Is your feature request related to a problem? Please describe.
A clear and concise description of what the problem is. Ex. I’m always frustrated when […]

Describe the solution you’d like
A clear and concise description of what you want to happen.

Describe alternatives you’ve considered
A clear and concise description of any alternative solutions or features you’ve considered.

Additional context
Add any other context or screenshots about the feature request here.



            

          

      

      

    

  

    
      
          
            
  Fixes #


	Changes made in this Pull Request:
	
	








PR Checklist



	[ ] Docs?


	[ ] Issue raised/referenced?










            

          

      

      

    

  

    
      
          
            
  # Developing for maicos

Contribution via pull requests are always welcome.
Before submitting a pull request please open an issue to discuss your
changes.

The main feauture branch is
the develop branch. Use this for submitting your requests. The master branch
contains  all commits of the latest release.
More information on the branching model we used is given in this
[nice blog post](https://nvie.com/posts/a-successful-git-branching-model/).

# Code formatting

We use [yapf](https//github.com/google/yapf) using the
google formatting style for our code. You can style
your code from the command line or using an extension for your favorite editor.

The easiest use is to install the git hook module, which will automatically format your
code before commiting. To install it just run the enable_githooks.sh from
the command line.

Currently we only format python files.

# Writing your own Analysis module

Example code for an analysis module can be found in the [example folder](examples/). To deploy
the script follow the steps in [examples/README.md](examples/README.md).

# UnitTests


	The tests also rely on the pytest library and use some work flows
	from numpy and MDAnalysisTests. In order to run the tests you need those packages.





To start the test process just simply type from the root of the repository


cd test
pytest  –disable-pytest-warnings




Whenever you add a new feature to the code you should also add a test case.
Furthermore test cases are also useful if a bug is fixed or anything you


think worthwhile. Follow the philosophy - the more the better!






            

          

      

      

    

  

    
      
          
            
  # Developing MAICoS modules

## Custom modules

To add your custom module to the maicos library follow these steps


	Create a .maicos folder in your home directory.


	Copy the analysis_example.py and the maicos_costum_modules.py to the
.maicos folder


	Add your analysis code to the analysis_example.py


	OPTIONAL: Choose your own name for your module. Note that you also have
adjust the names in the maicos_costum_modules.py properly




## Add modules to the core library (MAICoS developers)


	Choose an unique <name> for your module and create a file in the modules directory. You can use the analyse_example as template if you like.


	Add <name> to the __all__ list in maicos/__init__.py and add
from .<name> import * to maicos/modules/__init__.py.


	OPTIONAL: Add bash completion commands to “mmaniocsshare/maicos_completion.bash”.
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