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pymcxray

[image: _images/pymcxray.svg]
 [https://pypi.python.org/pypi/pymcxray][image: _images/pymcxray1.svg]
 [https://travis-ci.org/drix00/pymcxray][image: Documentation Status]
 [https://pymcxray.readthedocs.io/en/latest/?badge=latest][image: Updates]
 [https://pyup.io/repos/github/drix00/pymcxray/]Python scripts for using mcxray software


	Free software: Apache Software License 2.0


	Documentation: https://pymcxray.readthedocs.io.





Features


	TODO







Credits

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







          

      

      

    

  

    
      
          
            
  
Installation


Stable release


Todo

Add pypi installation for this project.




Warning

Right now, the Stable release installation does not work.



To install pymcxray, run this command in your terminal:

$ pip install pymcxray





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

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




For developer

Clone the public repository:

$ git clone git://github.com/drix00/pymcxray





Go in the project folder and install it with pip in developer mode:

$ cd pymcxray
$ pip install -e .






Note

The project use Git LFS for the test data file. Follow the information on Git LFS [https://git-lfs.github.com/]
to get the test data when the repository is pull.






From sources

The sources for pymcxray can be downloaded from the Github repo [https://github.com/drix00/pymcxray].

You can either clone the public repository:

$ git clone git://github.com/drix00/pymcxray





Or download the tarball [https://github.com/drix00/pymcxray/tarball/master]:

$ curl  -OL https://github.com/drix00/pymcxray/tarball/master





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

$ python setup.py install











          

      

      

    

  

    
      
          
            
  
Usage

To use pymcxray in a project look in the examples folder.

To run the example, you need to specify the task you want to do.

$python simulation_test_maps.py generate






Note

On windows use the py command and not python if you have more than one python version installed.



Currently these tasks are available:


	generate


	check


	read


	analyze


	scheduled_read




At first, the script may look complex, but starting with a previous script it is easy to create a new script
for you simulation.

Each script has two parts:


	
	a class that subclass mcxray._Simulations were

	
	the simulation parameters are specified


	results needed extracted from the simulation


	analysis of the results can be done (this can be also done in another script)










	
	a main section were

	
	batch files are generated for the simulation


	the different task are selected using commend line argument.













Note

These two parts could be separate in two python script (file) without problem. But it seem more logical to kept
them together and only have one python script file.




simulation_test_maps

To explain this example, we are going to start from the main section.

The batch file is define in a run method, which is called by the __main__, i.e., only run if the script is called
from the command line, but not run if imported.

When the script is ready, these task are run in that order:


	generate


	check


	read


	analyze




$python simulation_test_maps.py generate





Start the batch files in parallel. It is easier to just select them all in Windows Explorer and
right-click and open them.

BatchSimulationTestMapsMM2017_1.bat
BatchSimulationTestMapsMM2017_2.bat





To check the progress of all simulations, i.e., how many simulations are done and todo

$python simulation_test_maps.py check





When all simulations are done, extract the results and save it in a hdf5 file.

$python simulation_test_maps.py read





The specified results can be analysed using the script (from the hdf5 file) or
analysed using another script. For example, xray-spectrum-modeling project analyse the hdf5 file
generate by this script.

An alternative to use the command line argument for these tasks, it to add them directly
in the script and uncommenting the task you want to run in the main section of the script.

if __name__ == '__main__': #pragma: no cover
    import sys
    ...
    if len(sys.argv) == 1:
        sys.argv.append(mcxray.ANALYZE_TYPE_GENERATE_INPUT_FILE)
        #sys.argv.append(mcxray.ANALYZE_TYPE_CHECK_PROGRESS)
        #sys.argv.append(mcxray.ANALYZE_TYPE_ANALYZE_RESULTS)
        #sys.argv.append(mcxray.ANALYZE_TYPE_ANALYZE_SCHEDULED_READ)
    ...





By default the logging level is set at logging.WARN and above, but pymcxray gives a lot information
at the logging.INFO level so it is recommanded to set the logger level as follow

...
logging.getLogger().setLevel(logging.INFO)
...





The complete __main__ is given below

if __name__ == '__main__': #pragma: no cover
    import sys
    logging.getLogger().setLevel(logging.INFO)
    logging.info(sys.argv)
    if len(sys.argv) == 1:
        sys.argv.append(mcxray.ANALYZE_TYPE_GENERATE_INPUT_FILE)
        #sys.argv.append(mcxray.ANALYZE_TYPE_CHECK_PROGRESS)
        #sys.argv.append(mcxray.ANALYZE_TYPE_ANALYZE_RESULTS)
        #sys.argv.append(mcxray.ANALYZE_TYPE_ANALYZE_SCHEDULED_READ)
    run()





The run method have three components


	a configuration file, see Configuration file


	a batch file object, see Batch file


	one or more simulation subclass, see Simulation subclass




Here is a example of a complete run method

def run():
    # import the batch file class.
    from pymcxray.BatchFileConsole import BatchFileConsole

    # Find the configuration file path
    configuration_file_path = get_current_module_path(__file__, "MCXRay_latest.cfg")
    program_name = get_mcxray_program_name(configuration_file_path)

    # Create the batch file object.
    batch_file = BatchFileConsole("BatchSimulationTestMapsMM2017", program_name, numberFiles=10)

    # Create the simulation object and add the batch file object to it.
    analyze = SimulationTestMapsMM2017(relativePath=r"mcxray/SimulationTestMapsMM2017",
                                       configurationFilepath=configuration_file_path)
    analyze.run(batch_file)








Configuration file

The configuration file is a ini style configuration file for using pymcxray.
It define the paths needed to generate and run the simulations.

[Paths]
mcxrayProgramName=console_mcxray_x64.exe
resultsMcGillPath=D:\Dropbox\hdemers\professional\results\simulations
mcxrayArchivePath=D:\Dropbox\hdemers\professional\softwareRelease\mcxray
mcxrayArchiveName=2016-04-11_11h41m28s_MCXRay_v1.6.6.0.zip





See the documentation of these functions for more detail on each option


	pymcxray.get_mcxray_program_name()


	pymcxray.get_results_mcgill_path()


	pymcxray.get_mcxray_program_path()


	pymcxray.get_mcxray_archive_path()







Batch file

The batch file is responsible to create the simulation structure with a copy of mcxray program.
Batch files are generated to easily run the simulations.
One important parameter to set is the numberFiles, this is the number of batch files generated
and that can be run in parallel. For maximum efficiency it should be set as the number of logical processors minus 1 or 2.
For example, on a computer with 12 logical processors, the numberFiles should be set at 10.

See pymcxray.BatchFileConsole.BatchFileConsole documentation for more information about the other parameters.




Simulation subclass

The simulation subclass allows to generate a lot of simulations by varying simulations parameters.

The main features are


	
	generate input files

	
	regenerate input files of simulations not done










	check the progress of the simulations: done and todo


	
	extract results from the completed simulation

	
	save the results in a hdf5 file for easier analysis










	optionally do the analysis of the results




To do that the user need to subclass pymcxray.mcxray._Simulations
and overwrite these method


	pymcxray.mcxray._Simulations._initData() (required)


	pymcxray.mcxray._Simulations.getAnalysisName() (required)


	pymcxray.mcxray._Simulations.createSpecimen() (required)


	pymcxray.mcxray._Simulations.read_one_results_hdf5() (optional)


	pymcxray.mcxray._Simulations.analyze_results_hdf5() (optional)





Warning

If any of the required method is modified, the simulation have to be redone completely.
It is recommended to just delete the root path for the analysis and generate the input files and do the simulations.
For this example, delete SimulationTestMapsMM2017 folder.




Warning

If pymcxray.mcxray._Simulations.read_one_results_hdf5() is modified.
In some case, the hdf5 need to be deleted.1
Furthermore, if the results were deleted: delete_result_files is True, the simulation have to be redone.



Below are given example for each method, for more detail see the method documentation.


Init data

This method is used to specify the options for the analysis and also the parameters used in the simulations.

The most important options for the anslysis are:


	use_hdf5 to use the recommended hdf5 method. If it is False the older serial method will be used.


	delete_result_files if it is True, the result file are deleted after added in the hdf5 file. Very useful when creating a lot files like for a map.


	createBackup if True create a backup of the hdf5 file before adding more results to it. Usefull to not loss data in case of error or crash, but you should delete backup file manually as they can take a lot of space.





Warning

If delete_result_files is True, all results are deleted for a simulation and only the results specified in pymcxray.mcxray._Simulations.read_one_results_hdf5() are kept.
If pymcxray.mcxray._Simulations.read_one_results_hdf5() is modified to extract more results, the simulation have to be simulate again.



This is the recommended values for the options, only change them when you are sure everything is working OK.

def _initData(self):
    self.use_hdf5 = True
    self.delete_result_files = False
    self.createBackup = True





The simulation parameters are specified in this method.


Note

If not specified, the script use MCXRay default parameters.
Start MCXRay program to see the default value of each parameters.



To change simulation parameters, create a pymcxray.SimulationsParameters.SimulationsParameters object

self._simulationsParameters = SimulationsParameters()





Two kinds of parameter can be added:


	varied specified with a list of values


	fixed specified with a single value




The script will automatically generate a simulation for all combination of the varied parameters.


Warning

Adding a lot of varied parameters with a lot of values can generate a lot of simulations.
Above 1000 simulations, all tasks of the script will be slow because of the generation or reading of a lot of files.
It is recommended to start with 2 or 3 varied parameters and short list of values and test all tasks of the script.
When the tests are OK and results make sense, you can increase the list of values.
To add more varied parameters, it is receommended to create a new script with again only 2 or 3 varied parameters.



The parameters that can be added are defined as keyword starting with PARAMETER_ in the module pymcxray.SimulationsParameters.
If you don’t find the parameter you want request an “enhancement” at https://github.com/drix00/pymcxray/issues.

Here is an example how-to add simulation parameters

from pymcxray.SimulationsParameters import SimulationsParameters, PARAMETER_INCIDENT_ENERGY_keV, PARAMETER_NUMBER_ELECTRONS, \
PARAMETER_BEAM_POSITION_nm, PARAMETER_NUMBER_XRAYS
...

class SimulationTestMapsMM2017(mcxray._Simulations):
    def _initData(self):
        ...

        # Local variables for value and list if values.
        energy_keV = 30.0
        number_electrons = 10000

        #number_xrays_list = [10, 20, 30, 50, 60, 100, 200, 500, 1000]
        number_xrays_list = [10]
        xs_nm = np.linspace(-5.0e3, 5.0e3, 3)
        probePositions_nm = [tuple(position_nm) for position_nm in np.transpose([np.tile(xs_nm, len(xs_nm)), np.repeat(xs_nm, len(xs_nm))]).tolist()]

        # Simulation parameters
        self._simulationsParameters = SimulationsParameters()

        self._simulationsParameters.addVaried(PARAMETER_NUMBER_XRAYS, number_xrays_list)
        self._simulationsParameters.addVaried(PARAMETER_BEAM_POSITION_nm, probePositions_nm)

        self._simulationsParameters.addFixed(PARAMETER_INCIDENT_ENERGY_keV, energy_keV)
        self._simulationsParameters.addFixed(PARAMETER_NUMBER_ELECTRONS, number_electrons)








Analysis name

This method specify the name of the analysis or experiment for which the simulation are done.
Normally similar to the name of the class and mostly used as basename for the input files and result files.
In case of two scripts writing the same path, it allows to differentiate them, but it is not recommended to run two scripts in the same folde.

class SimulationTestMapsMM2017(mcxray._Simulations):
    ...
    def getAnalysisName(self):
        return "SimulationTestMapsMM2017"
    ...








Create specimen

This method is used to create the specimen for each simulation.
The argument of the method contains the option of the specific simulation and can be used to create the specimen.
The pymcxray.Simulation.Simulation module contains predefined specimen which can be use in this method.

Here an example how-to use the parameters argument and the predefined specimen

def createSpecimen(self, parameters):
    weightFractions = parameters[PARAMETER_WEIGHT_FRACTIONS]

    elements = [(self.atomicNumberA, weightFractions[0]),
                (self.atomicNumberB, weightFractions[1])]
    specimen = Simulation.createAlloyBulkSample(elements)
    return specimen





A more complex example, where each region are specified is given below

def createSpecimen(self, parameters):
    # Create the specimen with a name and number of regions.
    specimen = Specimen.Specimen()
    specimen.name = "Maps01"
    specimen.numberRegions = 10

    # Region 0
    region = Region.Region()
    region.numberElements = 0
    region.regionType = RegionType.REGION_TYPE_BOX
    parameters = [-10000000000.0, 10000000000.0, -10000000000.0, 10000000000.0, 0.0, 20000000000.0]
    region.regionDimensions = RegionDimensions.RegionDimensionsBox(parameters)
    specimen.regions.append(region)

    # Region 1
    region = Region.Region()
    region.numberElements = 2
    region.elements = [Element.Element(27, massFraction=0.01), Element.Element(26, massFraction=0.99)]
    region.regionType = RegionType.REGION_TYPE_BOX
    parameters = [-7.5e4, -2.5e4, -7.5e4, -2.5e4, 0.0, 0.2e4]
    region.regionDimensions = RegionDimensions.RegionDimensionsBox(parameters)
    specimen.regions.append(region)
    ...






Warning

Creating a specimen in MCXRay is complicate as sometime you need to create a empty region 0.
Look at the predefined specimen in pymcxray.Simulation.Simulation for help.
Drawing the trajectory with the FileFormat.Results.ElectronTrajectoriesResults will help debug the specimen.
You can also request a “help wanted” at https://github.com/drix00/pymcxray/issues.






Read one simulation results

This method extract results from one complete simulation and added them in a hdf5 group for this simulation.
The result that can be extracted are in the package pymcxray.FileFormat.Results
and only the class implementing write_hdf5() can be extracted.
If the desired results does not implement the write_hdf5() method, request an “enhancement” at https://github.com/drix00/pymcxray/issues.


Note

The format of the hdf5 file is not well documented.
Check the implementation of the write_hdf5() method and request an “enhancement”
at https://github.com/drix00/pymcxray/issues for the documentation.




Note

The program HDFView is useful to look at the hdf5 file. See https://support.hdfgroup.org/products/java/hdfview/.



Here is an example how-to extract the electron results (BSE, TE, …)

def read_one_results_hdf5(self, simulation, hdf5_group):
    electronResults = ElectronResults.ElectronResults()
    electronResults.path = self.getSimulationsPath()
    electronResults.basename = simulation.resultsBasename
    electronResults.read()
    electronResults.write_hdf5(hdf5_group)





So far this class are implemented with hdf5 support


	pymcxray.FileFormat.Results.ElectronResults.ElectronResults


	pymcxray.FileFormat.Results.PhirhozEmittedCharacteristic.PhirhozEmittedCharacteristic


	pymcxray.FileFormat.Results.PhirhozGeneratedCharacteristic.PhirhozGeneratedCharacteristic


	pymcxray.FileFormat.Results.PhirhozGeneratedCharacteristicThinFilm.PhirhozGeneratedCharacteristicThinFilm


	pymcxray.FileFormat.Results.XrayIntensities.XrayIntensities


	pymcxray.FileFormat.Results.XraySpectraRegionsEmitted.XraySpectraRegionsEmitted


	pymcxray.FileFormat.Results.XraySpectraSpecimenEmittedDetected.XraySpectraSpecimenEmittedDetected







Analyze all simulations

This method is only needed for the task analyze.

Often the method start by calling mcxray._Simulations.readResults() to read all new results and add them in the hdf5 file.

The example below shows how-to open the hdf5 file in memory for somewhat fast analysis simulation.
The file is read only at the beginning and stored in memory.

def analyze_results_hdf5(self): #pragma: no cover
    self.readResults()

    file_path = self.get_hdf5_file_path()
    with h5py.File(file_path, 'r', driver='core') as hdf5_file:
        hdf5_group = self.get_hdf5_group(hdf5_file)
        logging.info(hdf5_group.name)






Todo

Document pymcxray.mcxray




Todo

Document pymcxray.SimulationsParameters




Todo

Document pymcxray.Simulation




Todo

Document pymcxray.FileFormat.Results.ElectronResults.ElectronResults




Todo

Document pymcxray.FileFormat.Results.PhirhozEmittedCharacteristic.PhirhozEmittedCharacteristic




Todo

Document pymcxray.FileFormat.Results.PhirhozGeneratedCharacteristic.PhirhozGeneratedCharacteristic




Todo

Document pymcxray.FileFormat.Results.PhirhozGeneratedCharacteristicThinFilm.PhirhozGeneratedCharacteristicThinFilm




Todo

Document pymcxray.FileFormat.Results.XrayIntensities.XrayIntensities




Todo

Document pymcxray.FileFormat.Results.XraySpectraRegionsEmitted.XraySpectraRegionsEmitted




Todo

Document pymcxray.FileFormat.Results.XraySpectraSpecimenEmittedDetected.XraySpectraSpecimenEmittedDetected











          

      

      

    

  

    
      
          
            
  
Contributing

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

You can contribute in many ways:


Types of Contributions


Report Bugs

Report bugs at https://github.com/drix00/pymcxray/issues.

If you are reporting a bug, please include:


	Your operating system name and version.


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


	Detailed steps to reproduce the bug.







Fix Bugs

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




Implement Features

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




Write Documentation

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




Submit Feedback

The best way to send feedback is to file an issue at https://github.com/drix00/pymcxray/issues.

If you are proposing a feature:


	Explain in detail how it would work.


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


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









Get Started!

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


	Fork the pymcxray repo on GitHub.


	Clone your fork locally:

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







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

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







	Create a branch for local development:

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





Now you can make your changes locally.



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

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





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



	Commit your changes and push your branch to GitHub:

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







	Submit a pull request through the GitHub website.







Pull Request Guidelines

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


	The pull request should include tests.


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


	The pull request should work for Python 2.6, 2.7, 3.3, 3.4 and 3.5, and for PyPy. Check
https://travis-ci.org/drix00/pymcxray/pull_requests
and make sure that the tests pass for all supported Python versions.







Tips

To run a subset of tests:

$ python -m unittest tests.test_pymcxray











          

      

      

    

  

    
      
          
            
  
Credits


Development Lead


	Hendrix Demers <hendrix.demers@mail.mcgill.ca>







Contributors

None yet. Why not be the first?







          

      

      

    

  

    
      
          
            
  
History


0.1.4 (2019-11-29)


	Add calculation of weight fractions for trace elements.







0.1.2 (2017-06-26)


	Add create multi-layers specimen.


	Add number of layers X, Y, and Z as parameters.







0.1.0 (2017-03-07)


	First release on PyPI.










          

      

      

    

  

    
      
          
            
  
ToDo


Todo

Add pypi installation for this project.



(The original entry is located in /home/docs/checkouts/readthedocs.org/user_builds/pymcxray/checkouts/latest/docs/installation.rst, line 13.)


Todo

Document pymcxray.mcxray



(The original entry is located in /home/docs/checkouts/readthedocs.org/user_builds/pymcxray/checkouts/latest/docs/usage.rst, line 436.)


Todo

Document pymcxray.SimulationsParameters



(The original entry is located in /home/docs/checkouts/readthedocs.org/user_builds/pymcxray/checkouts/latest/docs/usage.rst, line 437.)


Todo

Document pymcxray.Simulation



(The original entry is located in /home/docs/checkouts/readthedocs.org/user_builds/pymcxray/checkouts/latest/docs/usage.rst, line 438.)


Todo

Document pymcxray.FileFormat.Results.ElectronResults.ElectronResults



(The original entry is located in /home/docs/checkouts/readthedocs.org/user_builds/pymcxray/checkouts/latest/docs/usage.rst, line 439.)


Todo

Document pymcxray.FileFormat.Results.PhirhozEmittedCharacteristic.PhirhozEmittedCharacteristic



(The original entry is located in /home/docs/checkouts/readthedocs.org/user_builds/pymcxray/checkouts/latest/docs/usage.rst, line 440.)


Todo

Document pymcxray.FileFormat.Results.PhirhozGeneratedCharacteristic.PhirhozGeneratedCharacteristic



(The original entry is located in /home/docs/checkouts/readthedocs.org/user_builds/pymcxray/checkouts/latest/docs/usage.rst, line 441.)


Todo

Document pymcxray.FileFormat.Results.PhirhozGeneratedCharacteristicThinFilm.PhirhozGeneratedCharacteristicThinFilm



(The original entry is located in /home/docs/checkouts/readthedocs.org/user_builds/pymcxray/checkouts/latest/docs/usage.rst, line 442.)


Todo

Document pymcxray.FileFormat.Results.XrayIntensities.XrayIntensities



(The original entry is located in /home/docs/checkouts/readthedocs.org/user_builds/pymcxray/checkouts/latest/docs/usage.rst, line 443.)


Todo

Document pymcxray.FileFormat.Results.XraySpectraRegionsEmitted.XraySpectraRegionsEmitted



(The original entry is located in /home/docs/checkouts/readthedocs.org/user_builds/pymcxray/checkouts/latest/docs/usage.rst, line 444.)


Todo

Document pymcxray.FileFormat.Results.XraySpectraSpecimenEmittedDetected.XraySpectraSpecimenEmittedDetected



(The original entry is located in /home/docs/checkouts/readthedocs.org/user_builds/pymcxray/checkouts/latest/docs/usage.rst, line 445.)


Todo

Add units.



(The original entry is located in /home/docs/checkouts/readthedocs.org/user_builds/pymcxray/checkouts/latest/pymcxray/ElementProperties.py:docstring of pymcxray.ElementProperties.g_FermiEnergy, line 6.)


Todo

Add units.



(The original entry is located in /home/docs/checkouts/readthedocs.org/user_builds/pymcxray/checkouts/latest/pymcxray/ElementProperties.py:docstring of pymcxray.ElementProperties.g_kFermi, line 6.)


Todo

Add units.



(The original entry is located in /home/docs/checkouts/readthedocs.org/user_builds/pymcxray/checkouts/latest/pymcxray/ElementProperties.py:docstring of pymcxray.ElementProperties.g_plasmonEnergy, line 6.)
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	pymcxray.serialization package
	Submodules

	pymcxray.serialization.SerializationH5py module

	pymcxray.serialization.SerializationNumpy module

	pymcxray.serialization.SerializationPickle module
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	pymcxray.tests package
	Submodules

	pymcxray.tests.test_pymcxray module
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	Submodules
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	pymcxray.AtomData module

	pymcxray.BatchFile module

	pymcxray.BatchFileConsole module

	pymcxray.ComparisonModels module

	pymcxray.DebugSimulatedSpectrum module

	pymcxray.ElementProperties module

	pymcxray.Simulation module

	pymcxray.SimulationsParameters module

	pymcxray.Testings module

	pymcxray.mcxray module

	pymcxray.multipleloop module

	pymcxray.pymcxray module

	pymcxray.test_AtomData module

	pymcxray.test_BatchFileConsole module

	pymcxray.test_ComparisonModels module

	pymcxray.test_Simulation module

	pymcxray.test_SimulationsParameters module

	pymcxray.test_mcxray module
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pymcxray package


Subpackages



	pymcxray.FileFormat package
	Subpackages
	pymcxray.FileFormat.Results package
	Subpackages
	pymcxray.FileFormat.Results.exported package
	Submodules

	pymcxray.FileFormat.Results.exported.DataMap module

	pymcxray.FileFormat.Results.exported.XrayIntensityXY module

	pymcxray.FileFormat.Results.exported.test_DataMap module

	pymcxray.FileFormat.Results.exported.test_XrayIntensityXY module

	pymcxray.FileFormat.Results.exported.tests module

	Module contents









	Submodules

	pymcxray.FileFormat.Results.BaseResults module

	pymcxray.FileFormat.Results.BeamParameters module

	pymcxray.FileFormat.Results.DetectorParameters module

	pymcxray.FileFormat.Results.Dump module

	pymcxray.FileFormat.Results.ElectronExistResults module

	pymcxray.FileFormat.Results.ElectronParameters module
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	pymcxray.FileFormat.Results.PhirhozElement module

	pymcxray.FileFormat.Results.PhirhozEmittedCharacteristic module
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	pymcxray.FileFormat.Results.XraySimulatedSpectraRegion module

	pymcxray.FileFormat.Results.XraySimulatedSpectraSpecimen module

	pymcxray.FileFormat.Results.XraySpectraAtomEmittedDetectedLines module
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	pymcxray.FileFormat.Results.test_ElectronExistResults module
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	pymcxray.FileFormat.Results.test_MicroscopeParameters module
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	pymcxray.FileFormat.Results.test_XraySpectraSpecimen module

	pymcxray.FileFormat.Results.test_XraySpectraSpecimenEmittedDetected module

	pymcxray.FileFormat.Results.tests module
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	pymcxray.FileFormat.test_MicroscopeParameters module

	pymcxray.FileFormat.test_Models module
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Submodules




pymcxray.AnalyzeNumberBackgroundWindows module

Analyze the number of background windows on the x-ray spectrum.


	
class pymcxray.AnalyzeNumberBackgroundWindows.AnalyzeNumberBackgroundWindows

	Bases: object


	
plotData()

	




	
plotDifference()

	




	
readData()

	








	
pymcxray.AnalyzeNumberBackgroundWindows.run()

	






pymcxray.AtomData module

MCXRay atom data.


	
pymcxray.AtomData.getAtomSymbol(atomic_number)

	




	
pymcxray.AtomData.getAtomicNumber(symbol)

	




	
pymcxray.AtomData.getIonizationEnergy_keV(shell, element)

	




	
pymcxray.AtomData.getMassDensity_g_cm3(symbol)

	




	
pymcxray.AtomData.getShellList()

	




	
pymcxray.AtomData.getXRayEnergy_keV(line, element)

	




	
pymcxray.AtomData.get_atomic_weight_g_mol(atomic_number)

	




	
pymcxray.AtomData.run()

	






pymcxray.BatchFile module

MCXRay batch file creator.


	
class pymcxray.BatchFile.BatchFile(name, numberFiles=1)

	Bases: object


	
addSimulationName(simulationFilename)

	




	
removePreviousFiles(path)

	




	
write(path)

	










pymcxray.BatchFileConsole module

MCXRay console batch file creator.


	
class pymcxray.BatchFileConsole.BatchFileConsole(name, programName, numberFiles=1)

	Bases: object

The batch file is responsible to create the simulation structure with a copy of mcxray program.

One important parameter to set is the numberFiles, this is the number of batch files generated
and that can be run in parallel. For maximum efficiency it should be set as the number of logical processors minus 1 or 2.
For example, on a computer with 12 logical processors, the numberFiles should be set at 10.


	Parameters

	
	name (str) – Basename used for the batch files


	programName (str) – Name of the executable to add in the batch file


	numberFiles (int) – Number of batch files to generate and possibly to run in parallel









	
addSimulationName(simulationFilename)

	Add a simulation in the simulation list.


	Parameters

	simulationFilename (str) – File path of the simulation added










	
write(path)

	Write the batch files for all simulations in the simulation list.


	Parameters

	path (str) – Path where the batch files are written.
















pymcxray.ComparisonModels module

Comparison of the models used by MCXray.


	
class pymcxray.ComparisonModels.ComparisonModels(dataPath)

	Bases: object


	
graphicsEnergyLoss()

	




	
graphicsIonizationCrossSection()

	




	
graphicsXrayCrossSectionBremstrahlung()

	




	
graphicsXrayMassAbsorptionCoefficient()

	








	
pymcxray.ComparisonModels.runVersion1_2_3()

	




	
pymcxray.ComparisonModels.runVersion1_4_0()

	




	
pymcxray.ComparisonModels.runVersion1_4_1()

	






pymcxray.DebugSimulatedSpectrum module

Debug the simulated spectrum implementation in mcxray.


	
class pymcxray.DebugSimulatedSpectrum.DebugSimulatedSpectrum

	Bases: object


	
runRegion()

	




	
runSpecimen()

	








	
pymcxray.DebugSimulatedSpectrum.run()

	






pymcxray.ElementProperties module


	
pymcxray.ElementProperties.computeAtomicDensity_atom_cm3(massDensity_g_cm3, atomicMass_g_mol)

	Compute the atomic density.


\[n_{i} = \frac{N_{A} \rho_{i}}{A_{i}}\]

where


	\(n_{i}\) is the atomic density in \(\mathrm{atoms}/cm^{3}\)


	\(N_{A}\) is the Avogadro number in \(\mathrm{atoms}/mole\)


	\(\rho_{i}\) is the mass density in \(g/cm^{3}\)


	\(A_{i}\) is the atomic mass in \(g/mole\)





	Parameters

	
	massDensity_g_cm3 (float) – 


	atomicMass_g_mol (float) – 













	
pymcxray.ElementProperties.g_FermiEnergy = [1.0, 1.0, 4.7, 1.0, 1.0, 1.0, 1.0, 1.0, 1.0, 1.0, 3.1, 1.0, 1.0, 0.555, 1.0, 1.0, 1.0, 1.0, 1.0, 1.0, 1.0, 1.0, 1.0, 1.0, 1.0, 1.0, 1.0, 1.0, 7.0, 1.0, 1.0, 1.0, 1.0, 1.0, 1.0, 1.0, 1.0, 1.0, 1.0, 1.0, 1.0, 1.0, 1.0, 1.0, 1.0, 1.0, 5.5, 1.0, 1.0, 1.0, 1.0, 1.0, 1.0, 1.0, 1.0, 1.0, 1.0, 1.0, 1.0, 1.0, 1.0, 1.0, 1.0, 1.0, 1.0, 1.0, 1.0, 1.0, 1.0, 1.0, 1.0, 1.0, 1.0, 1.0, 1.0, 1.0, 1.0, 1.0, 5.5, 1.0, 1.0, 1.0, 1.0, 1.0, 1.0, 1.0, 1.0, 1.0, 1.0, 1.0, 1.0, 1.0, 1.0, 1.0, 1.0, 1.0, 1.0, 1.0, 0.0, 1.0, 1.0, 1.0, 1.0]

	Fermi energy of element in atomic number order.

For element H to Lr (1-103).
From: CASINO source code, DOS version.


Todo

Add units.








	
pymcxray.ElementProperties.g_atomicMass_g_mol = [1.0079, 4.0026, 6.941, 9.01218, 10.81, 12.011, 14.0067, 15.9994, 18.998403, 20.179, 22.98977, 24.305, 26.98154, 28.0855, 30.97376, 32.06, 35.453, 39.948, 39.0983, 40.08, 44.9559, 47.9, 50.9415, 51.996, 54.938, 55.847, 58.9332, 58.7, 63.546, 65.38, 69.72, 72.59, 74.9216, 78.96, 79.904, 83.8, 85.4678, 87.62, 88.9056, 91.22, 92.9064, 95.94, 98.0, 101.07, 102.9055, 106.4, 107.868, 112.41, 114.82, 118.69, 121.75, 127.6, 126.9045, 131.3, 132.9054, 137.33, 138.9055, 140.12, 140.9077, 144.24, 145.0, 150.4, 151.96, 157.25, 158.9254, 162.5, 164.9304, 167.26, 168.9342, 173.04, 174.967, 178.49, 180.9479, 183.85, 186.207, 190.2, 192.22, 195.09, 196.9665, 200.59, 204.37, 207.2, 208.9804, 209.0, 210.0, 222.0, 223.0, 226.0254, 227.0278, 232.0381, 231.0359, 238.029, 237.0482, 244.0, 243.0, 247.0, 247.0, 251.0, 252.0, 257.0, 258.0, 259.0, 260.0, 261.0, 262.0, 263.0]

	Atomic weight of element in atomic number order.

For element H to Sg (1-106).

Unit \(g/mole\).

From: Tableau periodique des elements, Sargent-Welch scientifique Canada
Limitee.






	
pymcxray.ElementProperties.g_kFermi = [70000000.0, 70000000.0, 110000000.0, 70000000.0, 70000000.0, 70000000.0, 70000000.0, 70000000.0, 70000000.0, 70000000.0, 90000000.0, 70000000.0, 70000000.0, 40000000.0, 70000000.0, 70000000.0, 70000000.0, 70000000.0, 70000000.0, 70000000.0, 70000000.0, 70000000.0, 70000000.0, 70000000.0, 70000000.0, 70000000.0, 70000000.0, 70000000.0, 135000000.0, 70000000.0, 70000000.0, 70000000.0, 70000000.0, 70000000.0, 70000000.0, 70000000.0, 70000000.0, 70000000.0, 70000000.0, 70000000.0, 70000000.0, 70000000.0, 70000000.0, 70000000.0, 70000000.0, 70000000.0, 119000000.0, 70000000.0, 70000000.0, 70000000.0, 70000000.0, 70000000.0, 70000000.0, 70000000.0, 70000000.0, 70000000.0, 70000000.0, 70000000.0, 70000000.0, 70000000.0, 70000000.0, 70000000.0, 70000000.0, 70000000.0, 70000000.0, 70000000.0, 70000000.0, 70000000.0, 70000000.0, 70000000.0, 70000000.0, 70000000.0, 70000000.0, 70000000.0, 70000000.0, 70000000.0, 70000000.0, 70000000.0, 119000000.0, 70000000.0, 70000000.0, 70000000.0, 70000000.0, 70000000.0, 70000000.0, 70000000.0, 70000000.0, 70000000.0, 70000000.0, 70000000.0, 70000000.0, 70000000.0, 70000000.0, 70000000.0, 70000000.0, 70000000.0, 70000000.0, 70000000.0, 0.0, 70000000.0, 70000000.0, 70000000.0, 70000000.0]

	Fermi wavelength of element in atomic number order.

For element H to Lr (1–103).
From: CASINO source code, DOS version.


Todo

Add units.








	
pymcxray.ElementProperties.g_massDensity_g_cm3 = [0.0899, 0.1787, 0.53, 1.85, 2.34, 2.62, 1.251, 1.429, 1.696, 0.901, 0.97, 1.74, 2.7, 2.33, 1.82, 2.07, 3.17, 1.784, 0.86, 1.55, 3.0, 4.5, 5.8, 7.19, 7.43, 7.86, 8.9, 8.9, 8.96, 7.14, 5.91, 5.32, 5.72, 4.8, 3.12, 3.74, 1.53, 2.6, 4.5, 6.49, 8.55, 10.2, 11.5, 12.2, 12.4, 12.0, 10.5, 8.65, 7.31, 7.3, 6.68, 6.24, 4.92, 5.89, 1.87, 3.5, 6.7, 6.78, 6.77, 7.0, 6.475, 7.54, 5.26, 7.89, 8.27, 8.54, 8.8, 9.05, 9.33, 6.98, 9.84, 13.1, 16.6, 19.3, 21.0, 22.4, 22.5, 21.4, 19.3, 13.53, 11.85, 11.4, 9.8, 9.4, 1.0, 9.91, 1.0, 5.0, 10.07, 11.7, 15.4, 18.9, 20.4, 19.8, 13.6, 13.511]

	Mass density of element in atomic number order.

For element H to Cm (1-96).

In \(g/cm{3}\).

From: Tableau periodique des elements, Sargent-Welch scientifique Canada
Limitee.


Note

Element Z = 85 and 87 set to 1 for the calculation.








	
pymcxray.ElementProperties.g_plasmonEnergy = [15.0, 15.0, 7.1, 18.7, 22.7, 15.0, 15.0, 15.0, 15.0, 15.0, 5.7, 10.3, 15.0, 16.7, 15.0, 15.0, 15.0, 15.0, 3.7, 8.8, 14.0, 17.9, 21.8, 24.9, 21.6, 23.0, 20.9, 20.7, 19.3, 17.2, 13.8, 16.2, 15.0, 15.0, 15.0, 15.0, 3.41, 8.0, 12.5, 15.0, 15.0, 15.0, 15.0, 15.0, 15.0, 15.0, 15.0, 19.2, 15.0, 13.4, 15.2, 17.0, 11.4, 15.0, 2.9, 7.2, 15.0, 15.0, 15.0, 15.0, 15.0, 15.0, 15.0, 15.0, 13.3, 15.0, 15.0, 14.0, 15.0, 15.0, 15.0, 15.0, 15.0, 15.0, 15.0, 15.0, 15.0, 35.0, 15.0, 15.0, 15.0, 13.0, 14.2, 15.0, 15.0, 15.0, 15.0, 15.0, 25.0, 15.0, 15.0, 15.0, 15.0, 15.0, 15.0, 15.0, 15.0, 15.0, 15.0, 15.0, 15.0, 15.0, 15.0]

	Plasmon energy of element in atomic number order.

For element H to Lr (1-103).
From: CASINO source code, DOS version.


Todo

Add units.








	
pymcxray.ElementProperties.getAtomicMass_g_mol(atomicNumber)

	




	
pymcxray.ElementProperties.getAtomicNumber(atomicNumber=None, name=None, symbol=None)

	




	
pymcxray.ElementProperties.getAtomicNumberByName(name)

	




	
pymcxray.ElementProperties.getAtomicNumberBySymbol(symbol)

	




	
pymcxray.ElementProperties.getFermiEnergy_eV(atomicNumber)

	




	
pymcxray.ElementProperties.getKFermi_eV(atomicNumber)

	




	
pymcxray.ElementProperties.getKRatioCorrection(atomicNumber)

	Get the constant k ratio correction needed by the mean ionization potential
from the atomic number.


	Parameters

	atomic_number (int) – Atomic number










	
pymcxray.ElementProperties.getKRatioCorrectionMonsel(atomicNumber, workFunction_keV)

	/// K value as defined by Monsel.
/// Used in DE/DS calculation. Casino uses K Gauvin,but for low energy,
/// JR Lowney says that this one is more appropriate (and by experience,
/// it is effectively better for the secondary yield).
/// <p> NOTE : Depends on J (ionisation potential). So it must already be calculated before.
/// @param element Element for whom we want to calculate the K value.
/// @return The K value of the element passed in argument






	
pymcxray.ElementProperties.getMassDensity_g_cm3(atomicNumber)

	




	
pymcxray.ElementProperties.getMeanIonizationEnergy_eV(atomic_number)

	Get the mean ionization potential from the atomic number.

In \(eV\).


	Parameters

	atomic_number (int) – Atomic number










	
pymcxray.ElementProperties.getName(atomicNumber)

	




	
pymcxray.ElementProperties.getPlasmonEnergy_eV(atomicNumber)

	




	
pymcxray.ElementProperties.getSymbol(atomicNumber)

	




	
pymcxray.ElementProperties.run()

	




	
pymcxray.ElementProperties.runAtomicNumberSymbol()

	






pymcxray.Simulation module

MCXRay simulation parameters.


	
class pymcxray.Simulation.Layer(elements, thickness_nm, mass_density_g_cm3=None)

	Bases: object






	
class pymcxray.Simulation.Simulation(overwrite=True)

	Bases: object


	
basename

	




	
beamDiameter_nm

	




	
beamPosition_nm

	




	
beamTilt_deg

	




	
createSimulationFiles(path, simulationPath, hdf5_group)

	




	
current_A

	




	
detectorAzimuthalAngle_deg

	




	
detectorChannelWidth_eV

	




	
detectorCrystalDistance_cm

	




	
detectorCrystalRadius_cm

	




	
detectorCrystalThickness_cm

	




	
detectorNoise_eV

	




	
elasticCrossSectionScalingFactor

	




	
energyLossScalingFactor

	




	
energy_keV

	




	
filename

	




	
generateBaseFilename()

	




	
getFilenameSuffixes()

	




	
getParameters()

	




	
getProgramVersionFilepath(simulationPath)

	




	
isDone(simulationPath, hdf5_group=None)

	




	
modelXrayBremsstrahlung

	




	
name

	




	
numberContinuumWindows

	




	
numberElectrons

	




	
numberEnergyWindows

	




	
numberLayersX

	




	
numberLayersY

	




	
numberLayersZ

	




	
numberPhotons

	




	
removeInputsFiles()

	




	
resultsBasename

	




	
setParameters(parameters)

	




	
solidAngle_sr

	




	
spectrumInterpolationModel

	




	
takeOffAngle_deg

	




	
time_s

	








	
pymcxray.Simulation.computeWeightFraction(atomicNumberRef, atomicWeights)

	




	
pymcxray.Simulation.createAlloyBoxInSubstrate(elementsParticle, elementsSubstrate, boxParameters_nm)

	




	
pymcxray.Simulation.createAlloyBoxInThinFilm(elementsParticle, atomicNumberSubstrate, boxParameters_nm, filmThickness_nm)

	




	
pymcxray.Simulation.createAlloyBoxInVaccuum(elements, boxParameters_nm)

	




	
pymcxray.Simulation.createAlloyBulkSample(elements, sampleName=None)

	




	
pymcxray.Simulation.createAlloyFilmOverSubstrate(film_elements, substrate_elements, film_thickness_nm=10.0, film_mass_density_g_cm3=None, substrate_mass_density_g_cm3=None)

	




	
pymcxray.Simulation.createAlloyMultiVerticalLayer(elementsLayers, layerWidths_nm)

	




	
pymcxray.Simulation.createAlloyParticleInSubstrate(elementsParticle, atomicNumberSubstrate, particleRadius_nm, particlePositionZ_nm=None)

	




	
pymcxray.Simulation.createAlloyParticleInThinFilm(elementsParticle, atomicNumberSubstrate, particleRadius_nm, filmThickness_nm, particlePositionZ_nm=None)

	




	
pymcxray.Simulation.createAlloyThinFilm(elements, filmThickness_nm)

	




	
pymcxray.Simulation.createAlloyThinFilm2(elements, filmThickness_nm)

	




	
pymcxray.Simulation.createBoxFeatureInSubstrate(feature_elements, substrate_elements, depth_nm, width_nm)

	




	
pymcxray.Simulation.createFilmInSubstrate(atomicNumberFilm, atomicNumberSubstrate, filmThickness_nm, filmTopPositionZ_nm)

	




	
pymcxray.Simulation.createFilmOverSubstrate(atomicNumberFilm, atomicNumberSubstrate, filmThickness_nm=10.0)

	




	
pymcxray.Simulation.createParticleInSubstrate(atomicNumberParticle, atomicNumberSubstrate, particleRadius_nm, particlePositionZ_nm=None)

	




	
pymcxray.Simulation.createParticleOnFilm(atomicNumberParticle, atomicNumberSubstrate, particleDiameter_nm, filmThiskness_nm)

	




	
pymcxray.Simulation.createParticleOnSubstrate(atomicNumberParticle, atomicNumberSubstrate, particleDiameter_nm)

	




	
pymcxray.Simulation.createPhirhozSpecimens(atomicNumberTracer, atomicNumberMatrix, tracerThickness_nm, maximumThickness_nm)

	




	
pymcxray.Simulation.createPureBulkSample(atomic_number)

	




	
pymcxray.Simulation.create_cnt_sample(body_elements, cnt_length_nm=1000.0, cnt_outside_diameter_nm=100.0, cnt_inside_diameter_nm=50.0, particle_diameter_nm=5.0)

	




	
pymcxray.Simulation.create_multi_horizontal_layer(substrate_elements, layers, substrate_mass_density_g_cm3=None)

	Create a horizontal multi layer sample.

The substrate is the first region created. The other region are each of the element in the layers.


	Parameters

	
	substrate_elements – list of atomic number and weight fraction pair for the composition of the substrate


	layers – 


	substrate_mass_density_g_cm3 – 






	Returns

	










	
pymcxray.Simulation.create_weight_fractions(weight_fraction_step, number_elements)

	




	
pymcxray.Simulation.create_weight_fractions_trace(weight_fraction_step, number_elements, min_weight_fraction, max_weight_fraction)

	






pymcxray.SimulationsParameters module

Simulations parameters


	
class pymcxray.SimulationsParameters.SimulationsParameters

	Bases: dict


	
addCompute(parameterKey)

	




	
addFixed(parameterKey, value)

	




	
addVaried(parameterKey, values)

	




	
computeNumberXrays(experiment)

	




	
computeNumberXraysFilepath

	




	
fixedParameters

	




	
getAllSimulationParameters()

	




	
getVariedParameterLabels()

	




	
variedParameters

	








	
class pymcxray.SimulationsParameters.SimulationsParametersFixed

	Bases: object


	
addExperiment(experiment)

	




	
getAllSimulationParameters()

	










pymcxray.Testings module




pymcxray.mcxray module

Base module to create and analuyze MCXRay simulations.




pymcxray.multipleloop module

This module provides a tool for handling computer experiments with
of a set of input parameters, where each input parameter
is varied in a prescribed fashion.

In short, the parameters are held in a dictionary where the keys are
the names of the parameters and the values are the numerical, string
or other values of the parameters.  The value can take on multiple
values: e.g., an integer parameter ‘a’ can have values -1, 1 and
10. Similarly, a string parameter ‘method’ can have values ‘Newton’
and ‘Bisection’. The module will generate all combination of all
parameters and values, which in the mentioned example will be
(-1, ‘Newton’), (1, ‘Newton’), (10, ‘Newton’), (-1, ‘Bisection’),
(1, ‘Bisection’), and (10, ‘Bisection’). Particular combination
of values can easily be removed.

The usage and implementation of the module are documented in the
book “Python Scripting for Computational Science” (H. P. Langtangen,
Springer, 2009), Chapter 12.1.


	
pymcxray.multipleloop.combine(prm_values)

	Compute the combination of all parameter values in the prm_values
(nested) list. Main function in this module.

param prm_values: nested list (parameter_name, list_of_parameter_values)
or dictionary prm_values[parameter_name] = list_of_parameter_values.
return: (all, names, varied) where



	all contains all combinations (experiments)
all[i] is the list of individual parameter values in
experiment no i


	names contains a list of all parameter names


	varied holds a list of parameter names that are varied
(i.e. where there is more than one value of the parameter,
the rest of the parameters have fixed values)







Code example:

>>> dx = array([1.0/2**k for k in range(2,5)])
>>> dt = 3*dx;  dt = dt[:-1]
>>> p = {'dx': dx, 'dt': dt}
>>> p
{'dt': [ 0.75 , 0.375,], 'dx': [ 0.25  , 0.125 , 0.0625,]}
>>> all, names, varied = combine(p)
>>> all
[[0.75, 0.25], [0.375, 0.25], [0.75, 0.125], [0.375, 0.125],
 [0.75, 0.0625], [0.375, 0.0625]]












pymcxray.pymcxray module




pymcxray.test_AtomData module

Tests for the module AtomData.


	
class pymcxray.test_AtomData.TestAtomData(methodName='runTest')

	Bases: unittest.case.TestCase

TestCase class for the module AtomData.

Create an instance of the class that will use the named test
method when executed. Raises a ValueError if the instance does
not have a method with the specified name.


	
setUp()

	Setup method.






	
tearDown()

	Teardown method.






	
testConstants()

	First test to check if the testcase is working with the testing framework.






	
testSkeleton()

	First test to check if the testcase is working with the testing framework.












pymcxray.test_BatchFileConsole module

Tests for the module BatchFileConsole.


	
class pymcxray.test_BatchFileConsole.TestBatchFileConsole(methodName='runTest')

	Bases: unittest.case.TestCase

TestCase class for the module BatchFileConsole.

Create an instance of the class that will use the named test
method when executed. Raises a ValueError if the instance does
not have a method with the specified name.


	
setUp()

	Setup method.






	
tearDown()

	Teardown method.






	
testSkeleton()

	First test to check if the testcase is working with the testing framework.












pymcxray.test_ComparisonModels module

Tests for the module ComparisonModels.


	
class pymcxray.test_ComparisonModels.TestComparisonModels(methodName='runTest')

	Bases: unittest.case.TestCase

TestCase class for the module ComparisonModels.

Create an instance of the class that will use the named test
method when executed. Raises a ValueError if the instance does
not have a method with the specified name.


	
setUp()

	Setup method.






	
tearDown()

	Teardown method.






	
testSkeleton()

	First test to check if the testcase is working with the testing framework.












pymcxray.test_Simulation module

Tests for the module Simulation.


	
class pymcxray.test_Simulation.TestSimulation(methodName='runTest')

	Bases: unittest.case.TestCase

TestCase class for the module Simulation.

Create an instance of the class that will use the named test
method when executed. Raises a ValueError if the instance does
not have a method with the specified name.


	
setUp()

	Setup method.






	
tearDown()

	Teardown method.






	
testSkeleton()

	First test to check if the testcase is working with the testing framework.






	
test_create_multi_horizontal_layer()

	Test the create_multi_horizontal_layer method.






	
test_create_weight_fractions()

	




	
test_create_weight_fractions_trace()

	




	
test_create_weight_fractions_trace_speed_test_three_elements()

	




	
test_create_weight_fractions_trace_speed_test_two_elements()

	










pymcxray.test_SimulationsParameters module

Tests for the module SimulationsParameters.


	
class pymcxray.test_SimulationsParameters.TestSimulationsParameters(methodName='runTest')

	Bases: unittest.case.TestCase

TestCase class for the module SimulationsParameters.

Create an instance of the class that will use the named test
method when executed. Raises a ValueError if the instance does
not have a method with the specified name.


	
setUp()

	Setup method.






	
tearDown()

	Teardown method.






	
testSkeleton()

	First test to check if the testcase is working with the testing framework.












pymcxray.test_mcxray module

Tests for the module mcxray.


	
class pymcxray.test_mcxray.Testmcxray(methodName='runTest')

	Bases: unittest.case.TestCase

TestCase class for the module mcxray.

Create an instance of the class that will use the named test
method when executed. Raises a ValueError if the instance does
not have a method with the specified name.


	
setUp()

	Setup method.






	
tearDown()

	Teardown method.






	
testSkeleton()

	First test to check if the testcase is working with the testing framework.












pymcxray.tests module




Module contents


	
pymcxray.create_path(path)

	Create a path from the input string if does not exists.

Does not try to distinct between file and directory in the input string.
path = “dir1/filename.ext” => “dir1/filename.ext/”
where the new directory “filename.ext” is created.


	Parameters

	path (str) – The path input string.



	Returns

	The path with the path separator at the end



	Return type

	str










	
pymcxray.find_all_files(root, patterns='*', ignore_path_patterns='', ignore_name_patterns='', single_level=False, yield_folders=False)

	Find all files in a root folder.

From Python Cookbook section 2.16 pages 88–90


	Parameters

	
	root – 


	patterns – 


	ignore_path_patterns – 


	ignore_name_patterns – 


	single_level – 


	yield_folders – 






	Returns

	










	
pymcxray.get_current_module_path(module_path, relative_path='')

	Extract the current module path and combine it with the relative path and return it.


	Parameters

	
	module_path (str) – Pass the __FILE__ python keyword for this parameter


	relative_path (str) – The relative path to combine with the module path






	Returns

	The path obtained when combine the module path and relative path



	Return type

	str










	
pymcxray.get_mcxray_archive_name(configuration_file_path, default=None)

	Read the MCXRay archive name in the configuration file.
This option allows to choose which version of MCXRay to use for the simulations.

The configuration file need to have this entry in the section [Paths]:

[Paths]
mcxrayArchiveName=2016-04-11_11h41m28s_MCXRay_v1.6.6.0.zip






	Parameters

	
	configuration_file_path (str) – The file path of the configuration file


	default (str) – Default value to use if the entry is not found






	Returns

	The MCXRay archive name



	Return type

	str










	
pymcxray.get_mcxray_archive_path(configuration_file_path, relative_path='')

	Read the MCXRay archive path in the configuration file.

The configuration file need to have this entry in the section [Paths]:

[Paths]
mcxrayArchivePath=D:\Dropbox\hdemers\professional\softwareRelease\mcxray






	Parameters

	
	configuration_file_path (str) – The file path of the configuration file


	relative_path (str) – Relative path to add to the path read in the configuration file






	Returns

	Path where the mcxray archive can be found.



	Return type

	str










	
pymcxray.get_mcxray_program_name(configuration_file_path, default=None)

	Read the MCXRay program name in the configuration file.

This option specify which executable to use in the script.
The console_mcxray_x64.exe should be OK for most situation.
If you have a 32-bit system, you have to use console_mcxray.exe (32-bit version).

The configuration file need to have this entry in the section [Paths]:

[Paths]
mcxrayProgramName=console_mcxray_x64.exe






	Parameters

	
	configuration_file_path (str) – The fule path of the configuration file


	default (str) – Default value to use if the entry is not found






	Returns

	The MCXRay program name



	Return type

	str










	
pymcxray.get_mcxray_program_path(configuration_file_path, relative_path='')

	Read the MCXRay program path in the configuration file.

The configuration file need to have this entry in the section [Paths]:

[Paths]
mcxrayProgramPath=C:\hdemers\codings\devcasino






	Parameters

	
	configuration_file_path (str) – The file path of the configuration file


	relative_path (str) – Relative path to add to the path read in the configuration file






	Returns

	Path where the mcxray program can be found.



	Return type

	str






Deprecated since version 0.1.




See also

function pymcxray.get_mcxray_archive_path()








	
pymcxray.get_results_mcgill_path(configuration_file_path, relative_path='')

	Read the results path for McGill in the configuration file.
The results path read in the configuration file is combine with the relative_path and return.

The configuration file need to have this entry in the section [Paths]:

[Paths]
resultsMcGillPath=D:\Dropbox\hdemers\professional\results\simulations






	Parameters

	
	configuration_file_path (str) – The file path of the configuration file


	relative_path (str) – Relative path to add to the path read in the configuration file






	Returns

	Path where the simulation input and results will be written



	Return type

	str










	
pymcxray.read_value_from_configuration_file(configuration_file, section_name, key_name, default=None)

	Read a value from an entry in a section from a configuration file.


	Parameters

	
	configuration_file (str) – The file path of the configuration file


	section_name (str) – Name of the section


	key_name (str) – Name of the entry to read


	default – Default value of the entry if not found






	Returns

	The value read or default value



	Return type

	str















          

      

      

    

  

    
      
          
            
  
pymcxray.FileFormat package


Subpackages



	pymcxray.FileFormat.Results package
	Subpackages
	pymcxray.FileFormat.Results.exported package
	Submodules

	pymcxray.FileFormat.Results.exported.DataMap module

	pymcxray.FileFormat.Results.exported.XrayIntensityXY module

	pymcxray.FileFormat.Results.exported.test_DataMap module

	pymcxray.FileFormat.Results.exported.test_XrayIntensityXY module

	pymcxray.FileFormat.Results.exported.tests module

	Module contents









	Submodules

	pymcxray.FileFormat.Results.BaseResults module

	pymcxray.FileFormat.Results.BeamParameters module

	pymcxray.FileFormat.Results.DetectorParameters module

	pymcxray.FileFormat.Results.Dump module

	pymcxray.FileFormat.Results.ElectronExistResults module

	pymcxray.FileFormat.Results.ElectronParameters module

	pymcxray.FileFormat.Results.ElectronResults module

	pymcxray.FileFormat.Results.ElectronTrajectoriesResults module

	pymcxray.FileFormat.Results.ElementParameters module

	pymcxray.FileFormat.Results.Intersections module

	pymcxray.FileFormat.Results.MicroscopeParameters module

	pymcxray.FileFormat.Results.ModelParameters module

	pymcxray.FileFormat.Results.Phirhoz module

	pymcxray.FileFormat.Results.PhirhozElement module

	pymcxray.FileFormat.Results.PhirhozEmittedCharacteristic module

	pymcxray.FileFormat.Results.PhirhozEmittedCharacteristicThinFilm module

	pymcxray.FileFormat.Results.PhirhozGenerated module

	pymcxray.FileFormat.Results.PhirhozGeneratedCharacteristic module

	pymcxray.FileFormat.Results.PhirhozGeneratedCharacteristicThinFilm module

	pymcxray.FileFormat.Results.PhirhozRegion module

	pymcxray.FileFormat.Results.RegionParameters module

	pymcxray.FileFormat.Results.RegionVolume module

	pymcxray.FileFormat.Results.SimulationParameters module

	pymcxray.FileFormat.Results.Spectra module

	pymcxray.FileFormat.Results.SpectraEDS module

	pymcxray.FileFormat.Results.Spectrum module

	pymcxray.FileFormat.Results.SpectrumEDS module

	pymcxray.FileFormat.Results.Tags module

	pymcxray.FileFormat.Results.XrayIntensities module

	pymcxray.FileFormat.Results.XraySimulatedSpectraRegion module

	pymcxray.FileFormat.Results.XraySimulatedSpectraSpecimen module

	pymcxray.FileFormat.Results.XraySpectraAtomEmittedDetectedLines module

	pymcxray.FileFormat.Results.XraySpectraRegionEmitted module

	pymcxray.FileFormat.Results.XraySpectraRegionsEmitted module

	pymcxray.FileFormat.Results.XraySpectraSpecimen module

	pymcxray.FileFormat.Results.XraySpectraSpecimenEmittedDetected module

	pymcxray.FileFormat.Results.test_BaseResults module

	pymcxray.FileFormat.Results.test_BeamParameters module

	pymcxray.FileFormat.Results.test_DetectorParameters module

	pymcxray.FileFormat.Results.test_Dump module

	pymcxray.FileFormat.Results.test_ElectronExistResults module

	pymcxray.FileFormat.Results.test_ElectronParameters module

	pymcxray.FileFormat.Results.test_ElectronResults module

	pymcxray.FileFormat.Results.test_ElementParameters module

	pymcxray.FileFormat.Results.test_Intersections module

	pymcxray.FileFormat.Results.test_MicroscopeParameters module

	pymcxray.FileFormat.Results.test_ModelParameters module

	pymcxray.FileFormat.Results.test_Phirhoz module

	pymcxray.FileFormat.Results.test_PhirhozElement module

	pymcxray.FileFormat.Results.test_PhirhozEmittedCharacteristic module

	pymcxray.FileFormat.Results.test_PhirhozEmittedCharacteristicThinFilm module

	pymcxray.FileFormat.Results.test_PhirhozGenerated module

	pymcxray.FileFormat.Results.test_PhirhozGeneratedCharacteristic module

	pymcxray.FileFormat.Results.test_PhirhozGeneratedCharacteristicThinFilm module

	pymcxray.FileFormat.Results.test_PhirhozRegion module

	pymcxray.FileFormat.Results.test_RegionParameters module

	pymcxray.FileFormat.Results.test_RegionVolume module

	pymcxray.FileFormat.Results.test_SimulationParameters module

	pymcxray.FileFormat.Results.test_Spectra module

	pymcxray.FileFormat.Results.test_SpectraEDS module

	pymcxray.FileFormat.Results.test_Spectrum module

	pymcxray.FileFormat.Results.test_Tags module

	pymcxray.FileFormat.Results.test_XrayIntensities module

	pymcxray.FileFormat.Results.test_XraySimulatedSpectraRegion module

	pymcxray.FileFormat.Results.test_XraySimulatedSpectraSpecimen module

	pymcxray.FileFormat.Results.test_XraySpectraAtomEmittedDetectedLines module

	pymcxray.FileFormat.Results.test_XraySpectraRegionEmitted module

	pymcxray.FileFormat.Results.test_XraySpectraRegionsEmitted module

	pymcxray.FileFormat.Results.test_XraySpectraSpecimen module

	pymcxray.FileFormat.Results.test_XraySpectraSpecimenEmittedDetected module

	pymcxray.FileFormat.Results.tests module

	Module contents












Submodules




pymcxray.FileFormat.Element module

MCXRay element input file.


	
class pymcxray.FileFormat.Element.Element(atomicNumber=0, massFraction=1.0)

	Bases: object


	
atomicNumber

	




	
createLineOldVersion()

	




	
createLinesWithKey()

	




	
extractFromLineOldVersion(line)

	




	
extractFromLinesWithKey(lines)

	




	
massFraction

	




	
name

	










pymcxray.FileFormat.ExportedSpectrum module

Read and write exported spectrum from McXRay.


	
class pymcxray.FileFormat.ExportedSpectrum.ExportedSpectrum

	Bases: object


	
getData()

	




	
getSpectrumType()

	




	
read(filepath)

	










pymcxray.FileFormat.FileReaderWriterTools module

description


	
pymcxray.FileFormat.FileReaderWriterTools.reduceAfterDot(value)

	






pymcxray.FileFormat.MCXRayModel module

Model type used in MCXRay.


	
class pymcxray.FileFormat.MCXRayModel.AtomCollisionModel(currentModel=None)

	Bases: pymcxray.FileFormat.MCXRayModel.MCXRayModel


	
TYPE_BROWNING = 1

	




	
TYPE_GAUVIN = 2

	




	
TYPE_RUTHERFORD = 0

	








	
class pymcxray.FileFormat.MCXRayModel.AtomCollisionScreeningModel(currentModel=None)

	Bases: pymcxray.FileFormat.MCXRayModel.MCXRayModel


	
TYPE_HENOC_MAURICE = 0

	








	
class pymcxray.FileFormat.MCXRayModel.AtomCrossSectionModel(currentModel=None)

	Bases: pymcxray.FileFormat.MCXRayModel.MCXRayModel


	
TYPE_BROWNING = 0

	




	
TYPE_GAUVIN_DROUIN = 1

	








	
class pymcxray.FileFormat.MCXRayModel.AtomCrossSectionScreeningModel(currentModel=None)

	Bases: pymcxray.FileFormat.MCXRayModel.MCXRayModel


	
TYPE_HENOC_MAURICE = 0

	








	
class pymcxray.FileFormat.MCXRayModel.AtomElectronRangeModel(currentModel=None)

	Bases: pymcxray.FileFormat.MCXRayModel.MCXRayModel


	
TYPE_KANAYA_OKAYAMA = 0

	








	
class pymcxray.FileFormat.MCXRayModel.AtomEnergyLossModel(currentModel=None)

	Bases: pymcxray.FileFormat.MCXRayModel.MCXRayModel


	
TYPE_BETHE = 0

	








	
class pymcxray.FileFormat.MCXRayModel.AtomMeanIonizationPotentialModel(currentModel=None)

	Bases: pymcxray.FileFormat.MCXRayModel.MCXRayModel


	
TYPE_JOY_LUO = 0

	








	
class pymcxray.FileFormat.MCXRayModel.AtomScreeningModel(currentModel=None)

	Bases: pymcxray.FileFormat.MCXRayModel.MCXRayModel


	
TYPE_HENOC_MAURICE = 0

	








	
class pymcxray.FileFormat.MCXRayModel.MCXRayModel(currentModel=None)

	Bases: object


	
getModel()

	




	
setModel(modelType)

	




	
setModelFromString(text)

	








	
class pymcxray.FileFormat.MCXRayModel.MassAbsorptionCoefficientModel(currentModel=None)

	Bases: pymcxray.FileFormat.MCXRayModel.MCXRayModel


	
TYPE_CHANTLER2005 = 3

	




	
TYPE_HEINRICH_DATA = 1

	




	
TYPE_HEINRICH_PARAMETERIZATION = 2

	




	
TYPE_HENKE = 0

	








	
class pymcxray.FileFormat.MCXRayModel.RegionEnergyLossModel(currentModel=None)

	Bases: pymcxray.FileFormat.MCXRayModel.MCXRayModel


	
TYPE_BETHE = 1

	




	
TYPE_BETHE_JOY_LUO = 0

	




	
TYPE_BETHE_RELATIVISTIC = 2

	




	
TYPE_JOY_LUO_KGAUVIN = 3

	




	
TYPE_JOY_LUO_MONSEL = 4

	








	
class pymcxray.FileFormat.MCXRayModel.SampleEnergyLossModel(currentModel=None)

	Bases: pymcxray.FileFormat.MCXRayModel.MCXRayModel


	
TYPE_BETHE_JOY_LUO = 0

	








	
class pymcxray.FileFormat.MCXRayModel.SpectrumInterpolationModel(currentModel=None)

	Bases: pymcxray.FileFormat.MCXRayModel.MCXRayModel


	
TYPE_COPY = 0

	




	
TYPE_LINEAR = 1

	




	
TYPE_LINEAR_DOUBLE = 2

	




	
TYPE_SPLINE = 3

	




	
TYPE_SPLINE_BATCH = 4

	




	
TYPE_SPLINE_POINT = 5

	








	
class pymcxray.FileFormat.MCXRayModel.XRayCSBremsstrahlungModel(currentModel=None)

	Bases: pymcxray.FileFormat.MCXRayModel.MCXRayModel


	
TYPE_BETHE_HEITLER = 0

	




	
TYPE_DING = 2

	




	
TYPE_GAUVIN = 3

	




	
TYPE_KIRKPATRICK_WIEDMAN = 1

	








	
class pymcxray.FileFormat.MCXRayModel.XRayCSCharacteristicModel(currentModel=None)

	Bases: pymcxray.FileFormat.MCXRayModel.MCXRayModel


	
TYPE_BOTE2009 = 1

	




	
TYPE_CASTANI1982 = 0

	










pymcxray.FileFormat.MicroscopeParameters module

MCXRay microscope parameters input file.


	
class pymcxray.FileFormat.MicroscopeParameters.MicroscopeParameters

	Bases: object


	
beamCurrent_A

	




	
beamDiameter_A

	




	
beamEnergy_keV

	




	
beamPositionX_A

	




	
beamPositionY_A

	




	
beamStandardDeviation_A

	




	
beamTilt_deg

	




	
defaultValues()

	




	
detectorAzimuthalAngle_deg

	




	
detectorBFHigh_rad

	




	
detectorBFLow_rad

	




	
detectorChannelWidth_eV

	




	
detectorCrystalAtomSymbol

	




	
detectorCrystalDistance_cm

	




	
detectorCrystalRadius_cm

	




	
detectorCrystalThickness_cm

	




	
detectorDFHigh_rad

	




	
detectorDFLow_rad

	




	
detectorDeadLayer_A

	




	
detectorDiffusionLenght_A

	




	
detectorHAADFHigh_rad

	




	
detectorHAADFLow_rad

	




	
detectorNoise_eV

	




	
detectorPitch_deg

	




	
detectorSurfaceQuality

	




	
detectorTOA_deg

	




	
read(filepath)

	




	
time_s

	




	
version

	




	
write(filepath)

	










pymcxray.FileFormat.Models module

MCXRay models file.


	
class pymcxray.FileFormat.Models.Models

	Bases: object


	
getModelList()

	




	
modelAtomCollision

	




	
modelAtomCrossSection

	




	
modelAtomMac

	




	
modelSampleEnergyLoss

	




	
modelXrayBremsstrahlung

	




	
modelXrayCharacteristic

	




	
read(filepath)

	




	
version

	




	
write(filepath)

	










pymcxray.FileFormat.Region module

MCXRay region input file.


	
class pymcxray.FileFormat.Region.Region

	Bases: object


	
clear()

	




	
createLinesWithVersion()

	




	
createLinesWithoutVersion()

	




	
extractFromLinesWithVersion(lines)

	




	
extractFromLinesWithoutVersion(lines)

	










pymcxray.FileFormat.RegionDimensions module

MCXRay region dimensions input file.


	
class pymcxray.FileFormat.RegionDimensions.RegionDimensions(parameters=None)

	Bases: object


	
createLineOldVersion()

	




	
createLineWithKey()

	




	
extractFromLineOldVersion(line)

	




	
extractFromLinesWithKey(line)

	




	
getLineFormat()

	








	
class pymcxray.FileFormat.RegionDimensions.RegionDimensionsBox(parameters=None)

	Bases: pymcxray.FileFormat.RegionDimensions.RegionDimensions


	
getLineFormat()

	




	
maximumX

	




	
maximumY

	




	
maximumZ

	




	
minimumX

	




	
minimumY

	




	
minimumZ

	








	
class pymcxray.FileFormat.RegionDimensions.RegionDimensionsCylinder(parameters=None)

	Bases: pymcxray.FileFormat.RegionDimensions.RegionDimensionsSphere


	
directionX

	




	
directionY

	




	
directionZ

	




	
getLineFormat()

	




	
length

	








	
class pymcxray.FileFormat.RegionDimensions.RegionDimensionsSphere(parameters=None)

	Bases: pymcxray.FileFormat.RegionDimensions.RegionDimensions


	
getLineFormat()

	




	
positionX

	




	
positionY

	




	
positionZ

	




	
radius

	








	
pymcxray.FileFormat.RegionDimensions.createRegionDimensions(regionType)

	






pymcxray.FileFormat.RegionType module

MCXRay region type input file.




pymcxray.FileFormat.ResultsParameters module

MCXRay ResultsParameters input file.


	
class pymcxray.FileFormat.ResultsParameters.ResultsParameters

	Bases: object


	
defaultValues()

	




	
isComputeXrayBremsstrahlung

	




	
isComputeXrayCharacteristic

	




	
isComputeXrayPhirhoz

	




	
isComputeXraySimulatedSpectrum

	




	
read(filepath)

	




	
version

	




	
write(filepath)

	










pymcxray.FileFormat.SimulationInputs module

MCXRay simulation inputs file.


	
class pymcxray.FileFormat.SimulationInputs.SimulationInputs

	Bases: object


	
getExtension(key)

	




	
mapFilename

	




	
microsopeFilename

	




	
modelFilename

	




	
read(filepath)

	




	
resultParametersFilename

	




	
simulationParametersFilename

	




	
snrFilename

	




	
specimenFilename

	




	
title

	




	
version

	




	
write(filepath)

	










pymcxray.FileFormat.SimulationParameters module

MCXRay simulation parameters input file.


	
class pymcxray.FileFormat.SimulationParameters.SimulationParameters

	Bases: object


	
baseFilename

	




	
defaultValues()

	




	
elasticCrossSectionScalingFactor

	




	
energyChannelWidth_eV

	




	
energyLossScalingFactor

	




	
numberChannels

	




	
numberElectrons

	




	
numberFilmsX

	




	
numberFilmsY

	




	
numberFilmsZ

	




	
numberPhotons

	




	
numberWindows

	




	
read(filepath)

	




	
spectrumInterpolationModel

	




	
version

	




	
voxelSimplification

	




	
write(filepath)

	










pymcxray.FileFormat.SnrParameters module

MCXRay Snr input file.


	
class pymcxray.FileFormat.SnrParameters.SnrParameters

	Bases: object


	
backgroundEnergyWindowsSize

	




	
defaultValues()

	




	
energyEnd_keV

	




	
energyStart_keV

	




	
numberEnergySteps

	




	
read(filepath)

	




	
snrType

	




	
spectrumEnergyWindowsSize

	




	
write(filepath)

	










pymcxray.FileFormat.Specimen module

MCXRay specimen input file.


	
class pymcxray.FileFormat.Specimen.Specimen

	Bases: object


	
clear()

	




	
name

	




	
numberRegions

	




	
read(filepath)

	




	
regions

	




	
version

	




	
write(filepath)

	










pymcxray.FileFormat.Version module

MCXray version information.


	
class pymcxray.FileFormat.Version.Version(major, minor, revision)

	Bases: object


	
fromString(versionString)

	




	
key = 'Version'

	




	
major

	




	
minor

	




	
readFromFile(filepath)

	




	
revision

	




	
toString()

	




	
writeLine(outputFile)

	










pymcxray.FileFormat.testUtilities module

Utilities used for testing this package.


	
pymcxray.FileFormat.testUtilities.createTempDataPath(path)

	




	
pymcxray.FileFormat.testUtilities.getSimulationTitles()

	




	
pymcxray.FileFormat.testUtilities.removeTempDataPath(path)

	






pymcxray.FileFormat.test_Element module

Tests for module Element.


	
class pymcxray.FileFormat.test_Element.TestElement(methodName='runTest')

	Bases: unittest.case.TestCase

TestCase class for the module Element.

Create an instance of the class that will use the named test
method when executed. Raises a ValueError if the instance does
not have a method with the specified name.


	
setUp()

	Setup method.






	
tearDown()

	Teardown method.






	
testSkeleton()

	First test to check if the testcase is working with the testing framework.






	
test_createLineOldVersion()

	Tests for method createLineOldVersion.






	
test_createLineWithKey()

	Tests for method createLineOldVersion.






	
test_extractFromLineOldVersion()

	Tests for method extractFromLineOldVersion.






	
test_extractFromLineWithKey()

	Tests for method extractFromLinesWithKey.












pymcxray.FileFormat.test_ExportedSpectrum module

Tests for module ExportedSpectrum.


	
class pymcxray.FileFormat.test_ExportedSpectrum.TestExportedSpectrum(methodName='runTest')

	Bases: unittest.case.TestCase

TestCase class for the module moduleName.

Create an instance of the class that will use the named test
method when executed. Raises a ValueError if the instance does
not have a method with the specified name.


	
setUp()

	Setup method.






	
tearDown()

	Teardown method.






	
testSkeleton()

	First test to check if the testcase is working with the testing framework.






	
test_read()

	Tests for method read.












pymcxray.FileFormat.test_FileReaderWriterTools module

Tests for the module FileReaderWriterTools.


	
class pymcxray.FileFormat.test_FileReaderWriterTools.TestFileReaderWriterTools(methodName='runTest')

	Bases: unittest.case.TestCase

TestCase class for the module FileReaderWriterTools.

Create an instance of the class that will use the named test
method when executed. Raises a ValueError if the instance does
not have a method with the specified name.


	
setUp()

	Setup method.






	
tearDown()

	Teardown method.






	
testSkeleton()

	First test to check if the testcase is working with the testing framework.






	
test__reduceAfterDot()

	Tests for method reduceAfterDot.












pymcxray.FileFormat.test_MCXRayModel module

Tests for module MCXRayModel.


	
class pymcxray.FileFormat.test_MCXRayModel.TestMCXRayModel(methodName='runTest')

	Bases: unittest.case.TestCase

TestCase class for the module MCXRayModel.

Create an instance of the class that will use the named test
method when executed. Raises a ValueError if the instance does
not have a method with the specified name.


	
setUp()

	Setup method.






	
tearDown()

	Teardown method.






	
testSkeleton()

	First test to check if the testcase is working with the testing framework.






	
test_MCXRayModel()

	Tests for method MCXRayModel.












pymcxray.FileFormat.test_MicroscopeParameters module




pymcxray.FileFormat.test_Models module




pymcxray.FileFormat.test_Region module

Tests for module Region.


	
class pymcxray.FileFormat.test_Region.TestRegion(methodName='runTest')

	Bases: unittest.case.TestCase

TestCase class for the module moduleName.

Create an instance of the class that will use the named test
method when executed. Raises a ValueError if the instance does
not have a method with the specified name.


	
getTestRegionLinesWithVersion(title, userMassDensity=True)

	




	
getTestRegionLinesWithoutVersion(title, userMassDensity=True)

	




	
setUp()

	Setup method.






	
tearDown()

	Teardown method.






	
testSkeleton()

	First test to check if the testcase is working with the testing framework.






	
test_createLinesWithVersion()

	Tests for method createLinesWithVersion.






	
test_createLinesWithoutVersion()

	Tests for method createLinesWithoutVersion.






	
test_extractFromLinesWithVersion()

	Tests for method read.






	
test_extractFromLinesWithoutVersion()

	Tests for method read.












pymcxray.FileFormat.test_RegionDimensions module

Tests for module RegionDimensions.


	
class pymcxray.FileFormat.test_RegionDimensions.TestRegionDimensions(methodName='runTest')

	Bases: unittest.case.TestCase

TestCase class for the module RegionDimensions.

Create an instance of the class that will use the named test
method when executed. Raises a ValueError if the instance does
not have a method with the specified name.


	
setUp()

	Setup method.






	
tearDown()

	Teardown method.






	
testSkeleton()

	First test to check if the testcase is working with the testing framework.






	
test_RegionDimensionsBox_createLineOldVersion()

	Tests for class RegionDimensionsBox.






	
test_RegionDimensionsBox_createLineWithKey()

	Tests for class RegionDimensionsBox.






	
test_RegionDimensionsBox_extractFromLineOldVersion()

	Tests for class RegionDimensionsBox.






	
test_RegionDimensionsBox_extractFromLinesWithKey()

	Tests for class RegionDimensionsBox.






	
test_RegionDimensionsCylinder_createLineOldVersion()

	Tests for class RegionDimensionsCylinder.






	
test_RegionDimensionsCylinder_createLineWithKey()

	Tests for class RegionDimensionsCylinder.






	
test_RegionDimensionsCylinder_extractFromLineOldVersion()

	Tests for class RegionDimensionsCylinder.






	
test_RegionDimensionsCylinder_extractFromLinesWithKey()

	Tests for class RegionDimensionsCylinder.






	
test_RegionDimensionsSphere_createLineOldVersion()

	Tests for class RegionDimensionsSphere.






	
test_RegionDimensionsSphere_createLineWithKey()

	Tests for class RegionDimensionsSphere.






	
test_RegionDimensionsSphere_extractFromLineOldVersion()

	Tests for class RegionDimensionsSphere.






	
test_RegionDimensionsSphere_extractFromLinesWithKey()

	Tests for class RegionDimensionsSphere.






	
test_createRegionDimensions()

	Tests for method createRegionDimensions.












pymcxray.FileFormat.test_RegionType module

Test for module RegionType.


	
class pymcxray.FileFormat.test_RegionType.TestRegionType(methodName='runTest')

	Bases: unittest.case.TestCase

TestCase class for the module RegionType.

Create an instance of the class that will use the named test
method when executed. Raises a ValueError if the instance does
not have a method with the specified name.


	
setUp()

	Setup method.






	
tearDown()

	Teardown method.






	
testSkeleton()

	First test to check if the testcase is working with the testing framework.






	
test_Constants()

	Tests for method Constants.












pymcxray.FileFormat.test_ResultsParameters module




pymcxray.FileFormat.test_SimulationInputs module




pymcxray.FileFormat.test_SimulationParameters module




pymcxray.FileFormat.test_SnrParameters module

Tests for the module SnrParameters.


	
class pymcxray.FileFormat.test_SnrParameters.TestSnrParameters(methodName='runTest')

	Bases: unittest.case.TestCase

TestCase class for the module SnrParameters.

Create an instance of the class that will use the named test
method when executed. Raises a ValueError if the instance does
not have a method with the specified name.


	
getSnrParametersReference(title)

	




	
setUp()

	Setup method.






	
tearDown()

	Teardown method.






	
testSkeleton()

	First test to check if the testcase is working with the testing framework.






	
test__createKeys()

	Tests for method _createKeys.






	
test_read()

	Tests for method read.






	
test_write()

	Tests for method write.












pymcxray.FileFormat.test_Specimen module




pymcxray.FileFormat.test_Version module

Tests for module Version.


	
class pymcxray.FileFormat.test_Version.TestVersion(methodName='runTest')

	Bases: unittest.case.TestCase

TestCase class for the module Version.

Create an instance of the class that will use the named test
method when executed. Raises a ValueError if the instance does
not have a method with the specified name.


	
setUp()

	Setup method.






	
tearDown()

	Teardown method.






	
testSkeleton()

	First test to check if the testcase is working with the testing framework.






	
test_VersionConstants()

	Tests for method VersionConstants.






	
test_comparison()

	Test comparison operation on Version class.






	
test_fromString()

	Tests for method fromString.






	
test_readFromFile()

	Tests for method readFromFile.






	
test_readFromFile_BadFile()

	Tests for method readFromFile.






	
test_toString()

	Tests for method toString.






	
test_writeLine()

	Tests for method writeLine.












pymcxray.FileFormat.tests module




Module contents







          

      

      

    

  

    
      
          
            
  
pymcxray.FileFormat.Results package


Subpackages



	pymcxray.FileFormat.Results.exported package
	Submodules

	pymcxray.FileFormat.Results.exported.DataMap module

	pymcxray.FileFormat.Results.exported.XrayIntensityXY module

	pymcxray.FileFormat.Results.exported.test_DataMap module

	pymcxray.FileFormat.Results.exported.test_XrayIntensityXY module

	pymcxray.FileFormat.Results.exported.tests module

	Module contents












Submodules




pymcxray.FileFormat.Results.BaseResults module

BaseResults


	
class pymcxray.FileFormat.Results.BaseResults.BaseResults(path='', basename='MCXRay')

	Bases: object


	
basename

	




	
filepath

	




	
path

	










pymcxray.FileFormat.Results.BeamParameters module

MCXRay beam parameters from results file.


	
class pymcxray.FileFormat.Results.BeamParameters.BeamParameters

	Bases: object


	
acquisitionTime_s

	




	
current_A

	




	
diameter90_A

	




	
gaussianMean

	




	
gaussianSigma

	




	
incidentEnergy_keV

	




	
readFromLines(lines)

	




	
tiltAngle_deg

	










pymcxray.FileFormat.Results.DetectorParameters module

MCXRay detector parameters from results file.


	
class pymcxray.FileFormat.Results.DetectorParameters.DetectorParameters

	Bases: object


	
angleBetweenDetectorSpecimenNormal_deg

	




	
angleBetweenDetectorXAxis_deg

	




	
beamDetectorDistance_cm

	




	
crystalDensity_g_cm3

	




	
crystalName

	




	
crystalRadius_cm

	




	
crystalThickness_cm

	




	
deadLayerThickness_A

	




	
diffusionLength_A

	




	
noiseEdsDetector_eV

	




	
readFromLines(lines)

	




	
solidAngle_deg

	




	
surfaceQualityFactor

	




	
takeoffAngleEffective_deg

	




	
takeoffAngleNormalIncidence_deg

	




	
thicknessAir_um

	




	
thicknessAlWindow_um

	




	
thicknessBeWindow_um

	




	
thicknessH2O_um

	




	
thicknessMoxtek_um

	




	
thicknessOil_um

	




	
thicknessTiWindow_um

	










pymcxray.FileFormat.Results.Dump module

MCXRay dump results file.


	
class pymcxray.FileFormat.Results.Dump.Dump

	Bases: object


	
read(filepath)

	










pymcxray.FileFormat.Results.ElectronExistResults module

Read electron exit results simulated with MCXRay.


	
class pymcxray.FileFormat.Results.ElectronExistResults.ElectronDetector

	Bases: object


	
azimuthalAngleRange_deg

	




	
detectElectrons(data)

	




	
energyRange_keV

	




	
maximumAzimuthalAngle_deg

	




	
maximumEnergy_keV

	




	
maximumPolarAngle_deg

	




	
minimumAzimuthalAngle_deg

	




	
minimumEnergy_keV

	




	
minimumPolarAngle_deg

	




	
polarAngleRange_deg

	








	
class pymcxray.FileFormat.Results.ElectronExistResults.ElectronExistResults(*args, **kargs)

	Bases: pymcxray.FileFormat.Results.BaseResults.BaseResults


	
data

	




	
getEnergyDistribution(numberBins=10)

	




	
numberData

	




	
read()

	










pymcxray.FileFormat.Results.ElectronParameters module

MCXRay electron parameters results file.


	
class pymcxray.FileFormat.Results.ElectronParameters.ElectronParameters

	Bases: object


	
backscatteredRatio

	




	
eRatio

	




	
internalRatio

	




	
meanAzimuthalAngleCollision_deg

	




	
meanDistanceBetweenCollisions_A

	




	
meanNumberCollisionPerElectrons

	




	
meanPolarAngleCollision_deg

	




	
numberSimulatedElectrons

	




	
readFromLines(lines)

	




	
skirtRatio

	




	
throughRatio

	










pymcxray.FileFormat.Results.ElectronResults module

Read ElectronResults MCXRay results file.


	
class pymcxray.FileFormat.Results.ElectronResults.ElectronResults

	Bases: pymcxray.FileFormat.Results.BaseResults.BaseResults


	
fieldNames

	




	
fractionBackscatteredElectrons

	




	
fractionInternalElectrons

	




	
fractionSkirtedElectrons

	




	
fractionTransmittedElectrons

	




	
numberBackscatteredElectrons

	




	
numberElectronCollisions

	




	
numberInternalElectrons

	




	
numberSimulatedElectrons

	




	
numberSkirtedElectrons

	




	
numberTransmittedElectrons

	




	
read()

	




	
write_hdf5(hdf5_group)

	










pymcxray.FileFormat.Results.ElectronTrajectoriesResults module

Read MCXray electron trajectories results file.


	
class pymcxray.FileFormat.Results.ElectronTrajectoriesResults.Collision

	Bases: object


	
collisionType

	




	
correctedX_A

	




	
correctedY_A

	




	
correctedZ_A

	




	
energy_keV

	




	
indexRegion

	




	
x_A

	




	
y_A

	




	
z_A

	








	
class pymcxray.FileFormat.Results.ElectronTrajectoriesResults.ElectronTrajectoriesResults(filepath)

	Bases: object


	
drawXY(title='', corrected=False, x_limit=None, y_limit=None)

	




	
drawXZ(title='', corrected=False, theta_deg=0.0, colorType='colorTrajectoryType', trajectoryIndexes=None, x_limit=None, y_limit=None)

	




	
drawYZ(title='', corrected=False, x_limit=None, y_limit=None)

	




	
getElectronGunPositions_nm()

	




	
read(filepath)

	




	
write_hdf5(hdf5_group)

	








	
class pymcxray.FileFormat.Results.ElectronTrajectoriesResults.Trajectory

	Bases: object


	
addCollision(collision)

	




	
collisions

	




	
index

	




	
trajectoryType

	








	
pymcxray.FileFormat.Results.ElectronTrajectoriesResults.run()

	




	
pymcxray.FileFormat.Results.ElectronTrajectoriesResults.runAuCThinFilm()

	




	
pymcxray.FileFormat.Results.ElectronTrajectoriesResults.runFogging()

	






pymcxray.FileFormat.Results.ElementParameters module

MCXRay element parameters result file.


	
class pymcxray.FileFormat.Results.ElementParameters.ElementParameters

	Bases: object








pymcxray.FileFormat.Results.Intersections module

MCXRay intersections results file.


	
class pymcxray.FileFormat.Results.Intersections.Intersections

	Bases: object


	
extractFromLines(lines)

	










pymcxray.FileFormat.Results.MicroscopeParameters module

MCXRay microscope parameter in results file.


	
class pymcxray.FileFormat.Results.MicroscopeParameters.MicroscopeParameters

	Bases: object


	
beamParameters

	




	
detectorParameters

	




	
readFromLines(lines)

	










pymcxray.FileFormat.Results.ModelParameters module

MCXRay model parameters from results file.


	
class pymcxray.FileFormat.Results.ModelParameters.ModelParameters

	Bases: object


	
atomCollisionModel

	




	
atomCollisionScreeningModel

	




	
atomCrossSectionModel

	




	
atomCrossSectionScreeningModel

	




	
atomElectronRangeModel

	




	
atomEnergyLossModel

	




	
atomMeanIonizationPotentialModel

	




	
atomScreeningModel

	




	
bremsstrahlungCrossSectionModel

	




	
characterisitcCrossSectionModel

	




	
readFromLines(lines)

	




	
regionEnergyLossModel

	










pymcxray.FileFormat.Results.Phirhoz module

MCXRay phirhoz result file.


	
class pymcxray.FileFormat.Results.Phirhoz.Phirhoz(symbol, shell)

	Bases: object


	
depths_A

	




	
intensity

	




	
readFromLines(lines)

	




	
shell

	




	
symbol

	




	
values

	










pymcxray.FileFormat.Results.PhirhozElement module

MCXRay result file phirhoz element.


	
class pymcxray.FileFormat.Results.PhirhozElement.PhirhozElement

	Bases: object


	
isIonizationShell_K

	




	
isIonizationShell_L

	




	
isIonizationShell_M

	




	
readFromLine(line)

	




	
symbol

	




	
weightFraction

	










pymcxray.FileFormat.Results.PhirhozEmittedCharacteristic module

Read PhirhozEmittedCharacteristic file from MCXRay.


	
class pymcxray.FileFormat.Results.PhirhozEmittedCharacteristic.PhirhozEmittedCharacteristic

	Bases: pymcxray.FileFormat.Results.BaseResults.BaseResults


	
depth_A

	




	
depth_nm

	




	
fieldNames

	




	
phirhozs

	




	
read(regionID=0)

	




	
write_hdf5(hdf5_group)

	










pymcxray.FileFormat.Results.PhirhozEmittedCharacteristicThinFilm module

Read mcxray phirhoz thin film emitted results.


	
class pymcxray.FileFormat.Results.PhirhozEmittedCharacteristicThinFilm.PhirhozEmittedCharacteristicThinFilm

	Bases: pymcxray.FileFormat.Results.BaseResults.BaseResults


	
fieldNames

	




	
getIntensity(regionID, atomicSymbol, xrayLine)

	




	
intensities

	




	
numberRegions

	




	
read()

	










pymcxray.FileFormat.Results.PhirhozGenerated module

MCXRay phirhoz generated result file.


	
class pymcxray.FileFormat.Results.PhirhozGenerated.PhirhozGenerated

	Bases: object


	
electronParameters

	




	
getCharacteristicPhiRhoZ(regionID)

	




	
microscopeParameters

	




	
modelParameters

	




	
numberRegions

	




	
read(filepath)

	




	
readElectron(lines)

	




	
readMicroscope(lines)

	




	
readRegions(lines)

	




	
readSimulationParameters(lines)

	




	
readSolidSimulationModels(lines)

	




	
simulationParameters

	










pymcxray.FileFormat.Results.PhirhozGeneratedCharacteristic module

Read PhirhozGeneratedCharacteristic file from MCXRay program.


	
class pymcxray.FileFormat.Results.PhirhozGeneratedCharacteristic.PhirhozGeneratedCharacteristic

	Bases: pymcxray.FileFormat.Results.BaseResults.BaseResults


	
depth_A

	




	
depth_nm

	




	
fieldNames

	




	
phirhozs

	




	
read(regionID=0)

	




	
write_hdf5(hdf5_group)

	










pymcxray.FileFormat.Results.PhirhozGeneratedCharacteristicThinFilm module

Read mcxray phirhoz thin film generated results.


	
class pymcxray.FileFormat.Results.PhirhozGeneratedCharacteristicThinFilm.PhirhozGeneratedCharacteristicThinFilm

	Bases: pymcxray.FileFormat.Results.BaseResults.BaseResults


	
fieldNames

	




	
getIntensity(regionID, atomicSymbol, xrayLine)

	




	
get_subshells()

	




	
get_symbols()

	




	
intensities

	




	
numberRegions

	




	
read()

	




	
write_hdf5(hdf5_group)

	










pymcxray.FileFormat.Results.PhirhozRegion module

MCXRay phirhoz results file for a region.


	
class pymcxray.FileFormat.Results.PhirhozRegion.PhirhozRegion(numberEnergyWindows, numberLayersZ)

	Bases: object


	
readBackgroundPhirhozs(lines)

	




	
readCharacteristicPhirhozs(lines)

	




	
readElements(lines)

	




	
readFromLines(lines)

	




	
readPhirhozDistributions(lines)

	




	
readRegionVolume(lines)

	




	
regionID

	










pymcxray.FileFormat.Results.RegionParameters module

MCXRay region parameters result file.


	
class pymcxray.FileFormat.Results.RegionParameters.RegionParameters

	Bases: object


	
elements

	




	
layerThickness_A

	




	
numberElements

	




	
regionID

	










pymcxray.FileFormat.Results.RegionVolume module

MCXRay result file region volume.


	
class pymcxray.FileFormat.Results.RegionVolume.RegionVolume

	Bases: object


	
readFromLines(lines)

	




	
regionID

	










pymcxray.FileFormat.Results.SimulationParameters module

MCXRay simulation parameters results file.


	
class pymcxray.FileFormat.Results.SimulationParameters.SimulationParameters

	Bases: object


	
edsMaximumEnergy_keV

	




	
generalizedWalk

	




	
interpolationType

	




	
maximumLiveTime_s

	




	
numberChannels

	




	
numberElectrons

	




	
numberEnergyWindows

	




	
numberLayersX

	




	
numberLayersY

	




	
numberLayersZ

	




	
numberPhotons

	




	
readFromLines(lines)

	




	
useLiveTime_s

	










pymcxray.FileFormat.Results.Spectra module

MCXRay spectra result file.


	
class pymcxray.FileFormat.Results.Spectra.Spectra

	Bases: object


	
getElementSpectra()

	




	
getElementSpectrum(regionID, elementName)

	




	
getRegionParameters(regionID)

	




	
getRegionSpectrum(regionID)

	




	
getSpecimenSpectrum()

	




	
numberRegions

	




	
read(filepath)

	




	
readRegion(lines)

	




	
readRegions(lines)

	




	
readSpecimen(lines)

	










pymcxray.FileFormat.Results.SpectraEDS module

Read MCXRay spectra EDS results file.


	
class pymcxray.FileFormat.Results.SpectraEDS.SpectraEDS

	Bases: object


	
characteristicProbability

	




	
elements

	




	
numberCharateristicPeaks

	




	
numberElements

	




	
numberSimulatedPhotons

	




	
readFileObject(inputFile)

	




	
readFilepath(filepath)

	




	
readPartialSpectraReferenceSection(lines)

	




	
readRegionSpectraSection(lines)

	




	
readTestInputSection(lines)

	




	
regionID

	








	
pymcxray.FileFormat.Results.SpectraEDS.runExample()

	






pymcxray.FileFormat.Results.Spectrum module

MCXRay spectrum result file.


	
class pymcxray.FileFormat.Results.Spectrum.Spectrum

	Bases: object


	
backgroundIntensities

	




	
characteristicIntensities

	




	
energies_keV

	




	
intensities

	










pymcxray.FileFormat.Results.SpectrumEDS module

Read MCXRay EDS spectrm from results file.


	
class pymcxray.FileFormat.Results.SpectrumEDS.SpectrumEDS(lines=None)

	Bases: object


	
channels

	




	
countsList

	




	
enegies_keV

	




	
readLines(lines)

	










pymcxray.FileFormat.Results.Tags module

MCXRay tags used in output files.


	
exception pymcxray.FileFormat.Results.Tags.TagNotFoundError

	Bases: ValueError






	
pymcxray.FileFormat.Results.Tags.findAllTag(tag, lines, contains=None)

	




	
pymcxray.FileFormat.Results.Tags.findTag(tag, lines)

	






pymcxray.FileFormat.Results.XrayIntensities module

Xray intensities result file from MCXRay.


	
class pymcxray.FileFormat.Results.XrayIntensities.XrayIntensities

	Bases: pymcxray.FileFormat.Results.BaseResults.BaseResults


	
fieldNames

	




	
getAtomicNumberLineEnergySets()

	




	
getDetectedIntensity(atomicNumber, xrayLine)

	




	
getIntensity(data_type, region_id, atomic_number, xray_line)

	




	
getIntensityEmitted(atomicNumber, xrayLine, total=True)

	




	
getIntensityEmittedDetected(atomicNumber, xrayLine, total=True)

	




	
getIntensityGenerated(atomicNumber, xraySubshell, total=False)

	




	
getIntensityGeneratedDetected(atomicNumber, xraySubshell)

	




	
get_result_types()

	




	
get_xray_lines()

	




	
intensities

	




	
numberIntensities

	




	
read()

	




	
write_hdf5(hdf5_group)

	










pymcxray.FileFormat.Results.XraySimulatedSpectraRegion module

description


	
class pymcxray.FileFormat.Results.XraySimulatedSpectraRegion.XraySimulatedSpectraRegion

	Bases: pymcxray.FileFormat.Results.BaseResults.BaseResults


	
channelNumbers

	




	
detectedIntensities

	




	
eNetPeak

	




	
energiesReference_keV

	




	
energies_keV

	




	
fieldNames

	




	
peakToBackgrpound

	




	
peakToBackgrpoundAverage

	




	
read(regionID=0)

	




	
simulatedIntensities

	










pymcxray.FileFormat.Results.XraySimulatedSpectraSpecimen module

description


	
class pymcxray.FileFormat.Results.XraySimulatedSpectraSpecimen.XraySimulatedSpectraSpecimen

	Bases: pymcxray.FileFormat.Results.BaseResults.BaseResults


	
energies_keV

	




	
fieldNames

	




	
read()

	




	
totals

	










pymcxray.FileFormat.Results.XraySpectraAtomEmittedDetectedLines module

Read MCXRay XraySpectraAtomEmittedDetectedLines file.


	
class pymcxray.FileFormat.Results.XraySpectraAtomEmittedDetectedLines.XraySpectraAtomEmittedDetectedLines

	Bases: pymcxray.FileFormat.Results.BaseResults.BaseResults


	
characteristics

	




	
energies_keV

	




	
fieldNames

	




	
read(regionID)

	










pymcxray.FileFormat.Results.XraySpectraRegionEmitted module

Read XraySpectraRegionEmitted mcxray result file.


	
class pymcxray.FileFormat.Results.XraySpectraRegionEmitted.XraySpectraRegionEmitted

	Bases: pymcxray.FileFormat.Results.BaseResults.BaseResults


	
bremsstrahlungValue_1_ekeVsr(energy_keV)

	




	
bremsstrahlung_1_ekeVsr

	




	
characteristicValue_1_ekeVsr(energy_keV)

	




	
characteristic_1_ekeVsr

	




	
energies_keV

	




	
fieldnames

	




	
read(regionID=0)

	




	
totalValue_1_ekeVsr(energy_keV)

	




	
total_1_ekeVsr

	








	
pymcxray.FileFormat.Results.XraySpectraRegionEmitted.run()

	






pymcxray.FileFormat.Results.XraySpectraRegionsEmitted module

Read all XraySpectraRegionsEmitted mcxray result files for all regions.


	
class pymcxray.FileFormat.Results.XraySpectraRegionsEmitted.XraySpectraRegionsEmitted

	Bases: pymcxray.FileFormat.Results.XraySpectraRegionEmitted.XraySpectraRegionEmitted


	
read()

	




	
write_hdf5(hdf5_group)

	








	
pymcxray.FileFormat.Results.XraySpectraRegionsEmitted.run()

	






pymcxray.FileFormat.Results.XraySpectraSpecimen module

Read XraySpectraSpecimen MCXRay results file.


	
class pymcxray.FileFormat.Results.XraySpectraSpecimen.XraySpectraSpecimen

	Bases: pymcxray.FileFormat.Results.BaseResults.BaseResults


	
backgrounds

	




	
characteristics

	




	
energies_keV

	




	
fieldNames

	




	
read()

	




	
totals

	




	
write_hdf5(hdf5_group)

	










pymcxray.FileFormat.Results.XraySpectraSpecimenEmittedDetected module

Read XraySpectraSpecimenEmittedDetected MCXRay results file.


	
class pymcxray.FileFormat.Results.XraySpectraSpecimenEmittedDetected.XraySpectraSpecimenEmittedDetected

	Bases: pymcxray.FileFormat.Results.BaseResults.BaseResults


	
backgrounds

	




	
characteristics

	




	
energies_keV

	




	
fieldNames

	




	
read()

	




	
totals

	




	
write_hdf5(hdf5_group)

	










pymcxray.FileFormat.Results.test_BaseResults module

Tests for the module BaseResults.


	
class pymcxray.FileFormat.Results.test_BaseResults.TestBaseResults(methodName='runTest')

	Bases: unittest.case.TestCase

TestCase class for the module BaseResults.

Create an instance of the class that will use the named test
method when executed. Raises a ValueError if the instance does
not have a method with the specified name.


	
setUp()

	Setup method.






	
tearDown()

	Teardown method.






	
testSkeleton()

	First test to check if the testcase is working with the testing framework.






	
test_basename()

	Tests for method basename.






	
test_init()

	Tests for method init.






	
test_path()

	Tests for method path.












pymcxray.FileFormat.Results.test_BeamParameters module

Tests for module BeamParameters.


	
class pymcxray.FileFormat.Results.test_BeamParameters.TestBeamParameters(methodName='runTest')

	Bases: unittest.case.TestCase

TestCase class for the module BeamParameters.

Create an instance of the class that will use the named test
method when executed. Raises a ValueError if the instance does
not have a method with the specified name.


	
setUp()

	Setup method.






	
tearDown()

	Teardown method.






	
testSkeleton()

	First test to check if the testcase is working with the testing framework.






	
test_readFromLines()

	Tests for method readFromLines.












pymcxray.FileFormat.Results.test_DetectorParameters module

Tests for module DetectorParameters.


	
class pymcxray.FileFormat.Results.test_DetectorParameters.TestDetectorParameters(methodName='runTest')

	Bases: unittest.case.TestCase

TestCase class for the module DetectorParameters.

Create an instance of the class that will use the named test
method when executed. Raises a ValueError if the instance does
not have a method with the specified name.


	
setUp()

	Setup method.






	
tearDown()

	Teardown method.






	
testSkeleton()

	First test to check if the testcase is working with the testing framework.






	
test_readFromLines()

	Tests for method readFromLines.












pymcxray.FileFormat.Results.test_Dump module

Tests for module Dump


	
class pymcxray.FileFormat.Results.test_Dump.TestDump(methodName='runTest')

	Bases: unittest.case.TestCase

TestCase class for the module Dump.

Create an instance of the class that will use the named test
method when executed. Raises a ValueError if the instance does
not have a method with the specified name.


	
setUp()

	Setup method.






	
tearDown()

	Teardown method.






	
testSkeleton()

	First test to check if the testcase is working with the testing framework.






	
test_read()

	Tests for method read.












pymcxray.FileFormat.Results.test_ElectronExistResults module




pymcxray.FileFormat.Results.test_ElectronParameters module

Tests for module ElectronParameters.


	
class pymcxray.FileFormat.Results.test_ElectronParameters.TestElectronParameters(methodName='runTest')

	Bases: unittest.case.TestCase

TestCase class for the module ElectronParameters.

Create an instance of the class that will use the named test
method when executed. Raises a ValueError if the instance does
not have a method with the specified name.


	
setUp()

	Setup method.






	
tearDown()

	Teardown method.






	
testSkeleton()

	First test to check if the testcase is working with the testing framework.






	
test_readFromLines()

	Tests for method readFromLines.










	
pymcxray.FileFormat.Results.test_ElectronParameters.getLinesAndReference()

	






pymcxray.FileFormat.Results.test_ElectronResults module

Tests for the module XraySpectraSpecimen.


	
class pymcxray.FileFormat.Results.test_ElectronResults.TestElectronResults(methodName='runTest')

	Bases: unittest.case.TestCase

TestCase class for the module ElectronResults.

Create an instance of the class that will use the named test
method when executed. Raises a ValueError if the instance does
not have a method with the specified name.


	
setUp()

	Setup method.






	
tearDown()

	Teardown method.






	
testSkeleton()

	First test to check if the testcase is working with the testing framework.






	
test_read()

	Tests for method read.












pymcxray.FileFormat.Results.test_ElementParameters module

Tests for the module ElementParameters.


	
class pymcxray.FileFormat.Results.test_ElementParameters.TestElementParameters(methodName='runTest')

	Bases: unittest.case.TestCase

TestCase class for the module ElementParameters.

Create an instance of the class that will use the named test
method when executed. Raises a ValueError if the instance does
not have a method with the specified name.


	
setUp()

	Setup method.






	
tearDown()

	Teardown method.






	
testSkeleton()

	First test to check if the testcase is working with the testing framework.












pymcxray.FileFormat.Results.test_Intersections module

Tests for module Intersections.


	
class pymcxray.FileFormat.Results.test_Intersections.TestIntersections(methodName='runTest')

	Bases: unittest.case.TestCase

TestCase class for the module Intersections.

Create an instance of the class that will use the named test
method when executed. Raises a ValueError if the instance does
not have a method with the specified name.


	
setUp()

	Setup method.






	
tearDown()

	Teardown method.






	
testSkeleton()

	First test to check if the testcase is working with the testing framework.






	
test_extractFromLines()

	Tests for method extractFromLines.












pymcxray.FileFormat.Results.test_MicroscopeParameters module

Tests for module MicroscopeParameters.


	
class pymcxray.FileFormat.Results.test_MicroscopeParameters.TestMicroscopeParameters(methodName='runTest')

	Bases: unittest.case.TestCase

TestCase class for the module MicroscopeParameters.

Create an instance of the class that will use the named test
method when executed. Raises a ValueError if the instance does
not have a method with the specified name.


	
setUp()

	Setup method.






	
tearDown()

	Teardown method.






	
testSkeleton()

	First test to check if the testcase is working with the testing framework.






	
test_readFromLines()

	Tests for method readFromLines.










	
pymcxray.FileFormat.Results.test_MicroscopeParameters.getLinesAndReference()

	






pymcxray.FileFormat.Results.test_ModelParameters module

ModelParameters


	
class pymcxray.FileFormat.Results.test_ModelParameters.TestModelParameters(methodName='runTest')

	Bases: unittest.case.TestCase

TestCase class for the module ModelParameters.

Create an instance of the class that will use the named test
method when executed. Raises a ValueError if the instance does
not have a method with the specified name.


	
setUp()

	Setup method.






	
tearDown()

	Teardown method.






	
testSkeleton()

	First test to check if the testcase is working with the testing framework.






	
test_readFromLines()

	Tests for method readFromLines.










	
pymcxray.FileFormat.Results.test_ModelParameters.getLinesAndReference()

	






pymcxray.FileFormat.Results.test_Phirhoz module

Tests for the module Phirhoz.


	
class pymcxray.FileFormat.Results.test_Phirhoz.TestPhirhoz(methodName='runTest')

	Bases: unittest.case.TestCase

TestCase class for the module Phirhoz.

Create an instance of the class that will use the named test
method when executed. Raises a ValueError if the instance does
not have a method with the specified name.


	
setUp()

	Setup method.






	
tearDown()

	Teardown method.






	
testSkeleton()

	First test to check if the testcase is working with the testing framework.






	
test_readFromLines()

	Tests for method readFromLines.










	
pymcxray.FileFormat.Results.test_Phirhoz.getLinesAndReference(path)

	






pymcxray.FileFormat.Results.test_PhirhozElement module

Tests for the module PhirhozElement.


	
class pymcxray.FileFormat.Results.test_PhirhozElement.TestPhirhozElement(methodName='runTest')

	Bases: unittest.case.TestCase

TestCase class for the module PhirhozElement.

Create an instance of the class that will use the named test
method when executed. Raises a ValueError if the instance does
not have a method with the specified name.


	
setUp()

	Setup method.






	
tearDown()

	Teardown method.






	
testSkeleton()

	First test to check if the testcase is working with the testing framework.






	
test_readFromLine()

	Tests for method readFromLines.










	
pymcxray.FileFormat.Results.test_PhirhozElement.getLineAndReference()

	






pymcxray.FileFormat.Results.test_PhirhozEmittedCharacteristic module

Tests for the module PhirhozEmittedCharacteristic.


	
class pymcxray.FileFormat.Results.test_PhirhozEmittedCharacteristic.TestPhirhozEmittedCharacteristic(methodName='runTest')

	Bases: unittest.case.TestCase

TestCase class for the module PhirhozEmittedCharacteristic.

Create an instance of the class that will use the named test
method when executed. Raises a ValueError if the instance does
not have a method with the specified name.


	
setUp()

	Setup method.






	
tearDown()

	Teardown method.






	
testSkeleton()

	First test to check if the testcase is working with the testing framework.






	
test_read()

	Tests for method read.












pymcxray.FileFormat.Results.test_PhirhozEmittedCharacteristicThinFilm module

Tests for module PhirhozEmittedCharacteristicThinFilm.


	
class pymcxray.FileFormat.Results.test_PhirhozEmittedCharacteristicThinFilm.TestPhirhozEmittedCharacteristicThinFilm(methodName='runTest')

	Bases: unittest.case.TestCase

TestCase class for the module PhirhozEmittedCharacteristicThinFilm.

Create an instance of the class that will use the named test
method when executed. Raises a ValueError if the instance does
not have a method with the specified name.


	
setUp()

	Setup method.






	
tearDown()

	Teardown method.






	
testSkeleton()

	First test to check if the testcase is working with the testing framework.






	
test_getIntensity()

	Tests for method getIntensity.






	
test_read()

	Tests for method read.












pymcxray.FileFormat.Results.test_PhirhozGenerated module

Tests for the module PhirhozGenerated.#


	
class pymcxray.FileFormat.Results.test_PhirhozGenerated.TestPhirhozGenerated(methodName='runTest')

	Bases: unittest.case.TestCase

TestCase class for the module moduleName.

Create an instance of the class that will use the named test
method when executed. Raises a ValueError if the instance does
not have a method with the specified name.


	
setUp()

	Setup method.






	
tearDown()

	Teardown method.






	
testSkeleton()

	First test to check if the testcase is working with the testing framework.






	
test_read()

	Tests for method read.












pymcxray.FileFormat.Results.test_PhirhozGeneratedCharacteristic module

Tests for the module PhirhozGeneratedCharacteristic.


	
class pymcxray.FileFormat.Results.test_PhirhozGeneratedCharacteristic.TestPhirhozGeneratedCharacteristic(methodName='runTest')

	Bases: unittest.case.TestCase

TestCase class for the module PhirhozGeneratedCharacteristic.

Create an instance of the class that will use the named test
method when executed. Raises a ValueError if the instance does
not have a method with the specified name.


	
setUp()

	Setup method.






	
tearDown()

	Teardown method.






	
testSkeleton()

	First test to check if the testcase is working with the testing framework.






	
test_read()

	Tests for method read.












pymcxray.FileFormat.Results.test_PhirhozGeneratedCharacteristicThinFilm module

Tests for module PhirhozGeneratedCharacteristicThinFilm.


	
class pymcxray.FileFormat.Results.test_PhirhozGeneratedCharacteristicThinFilm.TestPhirhozGeneratedCharacteristicThinFilm(methodName='runTest')

	Bases: unittest.case.TestCase

TestCase class for the module PhirhozGeneratedCharacteristicThinFilm.

Create an instance of the class that will use the named test
method when executed. Raises a ValueError if the instance does
not have a method with the specified name.


	
setUp()

	Setup method.






	
tearDown()

	Teardown method.






	
testSkeleton()

	First test to check if the testcase is working with the testing framework.






	
test_getIntensity()

	Tests for method getIntensity.






	
test_read()

	Tests for method read.












pymcxray.FileFormat.Results.test_PhirhozRegion module

Tests for the module PhirhozRegion.


	
class pymcxray.FileFormat.Results.test_PhirhozRegion.TestPhirhozRegion(methodName='runTest')

	Bases: unittest.case.TestCase

TestCase class for the module PhirhozRegion.

Create an instance of the class that will use the named test
method when executed. Raises a ValueError if the instance does
not have a method with the specified name.


	
setUp()

	Setup method.






	
tearDown()

	Teardown method.






	
testSkeleton()

	First test to check if the testcase is working with the testing framework.






	
test_readFromLines()

	Tests for method readFromLines.










	
pymcxray.FileFormat.Results.test_PhirhozRegion.getLinesAndReference(path)

	






pymcxray.FileFormat.Results.test_RegionParameters module

Tests for the module RegionParameters.


	
class pymcxray.FileFormat.Results.test_RegionParameters.TestRegionParameters(methodName='runTest')

	Bases: unittest.case.TestCase

TestCase class for the module RegionParameters.

Create an instance of the class that will use the named test
method when executed. Raises a ValueError if the instance does
not have a method with the specified name.


	
setUp()

	Setup method.






	
tearDown()

	Teardown method.






	
testSkeleton()

	First test to check if the testcase is working with the testing framework.












pymcxray.FileFormat.Results.test_RegionVolume module

Tests for the module RegionVolume.


	
class pymcxray.FileFormat.Results.test_RegionVolume.TestRegionVolume(methodName='runTest')

	Bases: unittest.case.TestCase

TestCase class for the module RegionVolume.

Create an instance of the class that will use the named test
method when executed. Raises a ValueError if the instance does
not have a method with the specified name.


	
NOtest_readFromLines()

	Tests for method readFromLines.






	
setUp()

	Setup method.






	
tearDown()

	Teardown method.






	
testSkeleton()

	First test to check if the testcase is working with the testing framework.










	
pymcxray.FileFormat.Results.test_RegionVolume.getLinesAndReference()

	






pymcxray.FileFormat.Results.test_SimulationParameters module

Tests for the module SimulationParameters.


	
class pymcxray.FileFormat.Results.test_SimulationParameters.TestSimulationParameters(methodName='runTest')

	Bases: unittest.case.TestCase

TestCase class for the module SimulationParameters.

Create an instance of the class that will use the named test
method when executed. Raises a ValueError if the instance does
not have a method with the specified name.


	
setUp()

	Setup method.






	
tearDown()

	Teardown method.






	
testSkeleton()

	First test to check if the testcase is working with the testing framework.






	
test_readFromLines()

	Tests for method readFromLines.










	
pymcxray.FileFormat.Results.test_SimulationParameters.getLinesAndReference()

	






pymcxray.FileFormat.Results.test_Spectra module

Tests for the module Spectra.


	
class pymcxray.FileFormat.Results.test_Spectra.TestSpectra(methodName='runTest')

	Bases: unittest.case.TestCase

TestCase class for the module Spectra.

Create an instance of the class that will use the named test
method when executed. Raises a ValueError if the instance does
not have a method with the specified name.


	
setUp()

	Setup method.






	
tearDown()

	Teardown method.






	
testSkeleton()

	First test to check if the testcase is working with the testing framework.






	
test__extractElementHeader()

	Tests for method _extractElementHeader.






	
test__extractRegionHeader()

	Tests for method _extractRegionHeader.






	
test_read()

	Tests for method read.






	
test_readRegion()

	Tests for method readRegion.






	
test_readSpecimen()

	Tests for method readSpecimen.












pymcxray.FileFormat.Results.test_SpectraEDS module

Tests for module SpectraEDS.


	
class pymcxray.FileFormat.Results.test_SpectraEDS.TestSpectraEDS(methodName='runTest')

	Bases: unittest.case.TestCase

TestCase class for the module SpectraEDS.

Create an instance of the class that will use the named test
method when executed. Raises a ValueError if the instance does
not have a method with the specified name.


	
setUp()

	Setup method.






	
tearDown()

	Teardown method.






	
testSkeleton()

	First test to check if the testcase is working with the testing framework.






	
test_FindTestData()

	Tests for method FindTestData.






	
test__extractTotalCounts()

	Tests for method _extractTotalCounts.






	
test__isPartialSpectraReferenceSection()

	Tests for method _isTestInputSection.






	
test__isRegionSpectraSection()

	Tests for method _isRegionSpectraSection.






	
test__isTestInputSection()

	Tests for method _isTestInputSection.






	
test_readPartialSpectraReferenceSection()

	Tests for method readTestInputSection.






	
test_readRegionSpectraSection()

	Tests for method readRegionSpectraSection.






	
test_readTestInputSection()

	Tests for method readTestInputSection.












pymcxray.FileFormat.Results.test_Spectrum module

Tests for the module Spectrum


	
class pymcxray.FileFormat.Results.test_Spectrum.TestSpectrum(methodName='runTest')

	Bases: unittest.case.TestCase

TestCase class for the module Spectrum.

Create an instance of the class that will use the named test
method when executed. Raises a ValueError if the instance does
not have a method with the specified name.


	
setUp()

	Setup method.






	
tearDown()

	Teardown method.






	
testSkeleton()

	First test to check if the testcase is working with the testing framework.












pymcxray.FileFormat.Results.test_Tags module

Tests for the modules Tags.


	
class pymcxray.FileFormat.Results.test_Tags.TestTags(methodName='runTest')

	Bases: unittest.case.TestCase

TestCase class for the module Tags.

Create an instance of the class that will use the named test
method when executed. Raises a ValueError if the instance does
not have a method with the specified name.


	
getLines()

	




	
setUp()

	Setup method.






	
tearDown()

	Teardown method.






	
testSkeleton()

	First test to check if the testcase is working with the testing framework.






	
test_findTag()

	Tests for method findTag.












pymcxray.FileFormat.Results.test_XrayIntensities module

Tests for the module XrayIntensities.


	
class pymcxray.FileFormat.Results.test_XrayIntensities.TestXrayIntensities(methodName='runTest')

	Bases: unittest.case.TestCase

TestCase class for the module XrayIntensities.

Create an instance of the class that will use the named test
method when executed. Raises a ValueError if the instance does
not have a method with the specified name.


	
setUp()

	Setup method.






	
tearDown()

	Teardown method.






	
testSkeleton()

	First test to check if the testcase is working with the testing framework.






	
test_read()

	Tests for method read.












pymcxray.FileFormat.Results.test_XraySimulatedSpectraRegion module

description


	
class pymcxray.FileFormat.Results.test_XraySimulatedSpectraRegion.TestXraySimulatedSpectraRegion(methodName='runTest')

	Bases: unittest.case.TestCase

TestCase class for the module moduleName.

Create an instance of the class that will use the named test
method when executed. Raises a ValueError if the instance does
not have a method with the specified name.


	
setUp()

	Setup method.






	
tearDown()

	Teardown method.






	
testSkeleton()

	First test to check if the testcase is working with the testing framework.






	
test_read()

	Tests for method read.












pymcxray.FileFormat.Results.test_XraySimulatedSpectraSpecimen module


	
class pymcxray.FileFormat.Results.test_XraySimulatedSpectraSpecimen.TestXraySimulatedSpectraSpecimen(methodName='runTest')

	Bases: unittest.case.TestCase

TestCase class for the module XraySimulatedSpectraSpecimen.

Create an instance of the class that will use the named test
method when executed. Raises a ValueError if the instance does
not have a method with the specified name.


	
setUp()

	Setup method.






	
tearDown()

	Teardown method.






	
testSkeleton()

	First test to check if the testcase is working with the testing framework.






	
test_read()

	Tests for method read.












pymcxray.FileFormat.Results.test_XraySpectraAtomEmittedDetectedLines module

Tests for the module XraySpectraAtomEmittedDetectedLines.


	
class pymcxray.FileFormat.Results.test_XraySpectraAtomEmittedDetectedLines.TestXraySpectraAtomEmittedDetectedLines(methodName='runTest')

	Bases: unittest.case.TestCase

TestCase class for the module XraySpectraAtomEmittedDetectedLines.

Create an instance of the class that will use the named test
method when executed. Raises a ValueError if the instance does
not have a method with the specified name.


	
setUp()

	Setup method.






	
tearDown()

	Teardown method.






	
testSkeleton()

	First test to check if the testcase is working with the testing framework.






	
test_read()

	Tests for method read.












pymcxray.FileFormat.Results.test_XraySpectraRegionEmitted module




pymcxray.FileFormat.Results.test_XraySpectraRegionsEmitted module




pymcxray.FileFormat.Results.test_XraySpectraSpecimen module

Tests for the module XraySpectraSpecimen.


	
class pymcxray.FileFormat.Results.test_XraySpectraSpecimen.TestXraySpectraSpecimen(methodName='runTest')

	Bases: unittest.case.TestCase

TestCase class for the module XraySpectraSpecimen.

Create an instance of the class that will use the named test
method when executed. Raises a ValueError if the instance does
not have a method with the specified name.


	
setUp()

	Setup method.






	
tearDown()

	Teardown method.






	
testSkeleton()

	First test to check if the testcase is working with the testing framework.






	
test_read()

	Tests for method read.












pymcxray.FileFormat.Results.test_XraySpectraSpecimenEmittedDetected module

Tests for the module XraySpectraSpecimenEmittedDetected.


	
class pymcxray.FileFormat.Results.test_XraySpectraSpecimenEmittedDetected.TestXraySpectraSpecimenEmittedDetected(methodName='runTest')

	Bases: unittest.case.TestCase

TestCase class for the module XraySpectraSpecimenEmittedDetected.

Create an instance of the class that will use the named test
method when executed. Raises a ValueError if the instance does
not have a method with the specified name.


	
setUp()

	Setup method.






	
tearDown()

	Teardown method.






	
testSkeleton()

	First test to check if the testcase is working with the testing framework.






	
test_read()

	Tests for method read.












pymcxray.FileFormat.Results.tests module




Module contents







          

      

      

    

  

    
      
          
            
  
pymcxray.FileFormat.Results.exported package


Submodules




pymcxray.FileFormat.Results.exported.DataMap module

Read data map exported by MCXRay.


	
class pymcxray.FileFormat.Results.exported.DataMap.DataMap(filepath)

	Bases: object


	
imageName

	




	
pixels

	




	
read()

	




	
saveImage(imageFilepath=None)

	




	
showImage()

	




	
size

	








	
pymcxray.FileFormat.Results.exported.DataMap.run()

	






pymcxray.FileFormat.Results.exported.XrayIntensityXY module

Read x-ray intensity distribution in XY exported from mcxray GUI.


	
class pymcxray.FileFormat.Results.exported.XrayIntensityXY.XrayIntensityXY

	Bases: object


	
readData(filepath)

	










pymcxray.FileFormat.Results.exported.test_DataMap module

Tests for the module DataMap.


	
class pymcxray.FileFormat.Results.exported.test_DataMap.TestDataMap(methodName='runTest')

	Bases: unittest.case.TestCase

TestCase class for the module DataMap.

Create an instance of the class that will use the named test
method when executed. Raises a ValueError if the instance does
not have a method with the specified name.


	
setUp()

	Setup method.






	
tearDown()

	Teardown method.






	
testSkeleton()

	First test to check if the testcase is working with the testing framework.






	
test_init()

	Tests for method init.






	
test_read()

	Tests for method read.












pymcxray.FileFormat.Results.exported.test_XrayIntensityXY module

Tests for the module XrayIntensityXY.


	
class pymcxray.FileFormat.Results.exported.test_XrayIntensityXY.TestXrayIntensityXY(methodName='runTest')

	Bases: unittest.case.TestCase

TestCase class for the module XrayIntensityXY.

Create an instance of the class that will use the named test
method when executed. Raises a ValueError if the instance does
not have a method with the specified name.


	
setUp()

	Setup method.






	
tearDown()

	Teardown method.






	
testOpenFile()

	Test if the test data file can be open.






	
testSkeleton()

	First test to check if the testcase is working with the testing framework.












pymcxray.FileFormat.Results.exported.tests module




Module contents







          

      

      

    

  

    
      
          
            
  
pymcxray.serialization package


Submodules




pymcxray.serialization.SerializationH5py module


	
class pymcxray.serialization.SerializationH5py.SerializationNumpy(filename=None, verbose=True)

	Bases: pymcxray.serialization._Serialization._Serialization


	
load()

	




	
save(serializedData)

	










pymcxray.serialization.SerializationNumpy module


	
class pymcxray.serialization.SerializationNumpy.SerializationNumpy(filename=None, verbose=True)

	Bases: pymcxray.serialization._Serialization._Serialization


	
load()

	




	
save(serializedData)

	








	
class pymcxray.serialization.SerializationNumpy.SerializationNumpyNPY(filename=None, verbose=True)

	Bases: pymcxray.serialization.SerializationNumpy.SerializationNumpy


	
load()

	




	
save(data)

	








	
class pymcxray.serialization.SerializationNumpy.SerializationNumpyNPZ(filename=None, verbose=True)

	Bases: pymcxray.serialization.SerializationNumpy.SerializationNumpy


	
load()

	




	
save(data)

	








	
class pymcxray.serialization.SerializationNumpy.SerializationNumpyTxt(filename=None, verbose=True)

	Bases: pymcxray.serialization.SerializationNumpy.SerializationNumpy


	
load()

	




	
save(data)

	








	
class pymcxray.serialization.SerializationNumpy.SerializationNumpyTxtGz(filename=None, verbose=True)

	Bases: pymcxray.serialization.SerializationNumpy.SerializationNumpyTxt








pymcxray.serialization.SerializationPickle module


	
class pymcxray.serialization.SerializationPickle.SerializationPickle(filename=None, verbose=True)

	Bases: pymcxray.serialization._Serialization._Serialization


	
KEY_FILE_VERSION = 'fileVersion'

	




	
KEY_SERIALIZED_DATA = 'serializedData'

	




	
load()

	




	
save(serializedData)

	










pymcxray.serialization.test_Serialization module




pymcxray.serialization.test_SerializationH5py module


	
class pymcxray.serialization.test_SerializationH5py.TestSerializationH5py(methodName='runTest')

	Bases: unittest.case.TestCase

Create an instance of the class that will use the named test
method when executed. Raises a ValueError if the instance does
not have a method with the specified name.


	
setUp()

	Hook method for setting up the test fixture before exercising it.






	
tearDown()

	Hook method for deconstructing the test fixture after testing it.






	
testSkeleton()

	










pymcxray.serialization.test_SerializationNumpy module


	
class pymcxray.serialization.test_SerializationNumpy.TestSerializationNumpy(methodName='runTest')

	Bases: unittest.case.TestCase

Create an instance of the class that will use the named test
method when executed. Raises a ValueError if the instance does
not have a method with the specified name.


	
setUp()

	Hook method for setting up the test fixture before exercising it.






	
tearDown()

	Hook method for deconstructing the test fixture after testing it.






	
testSkeleton()

	




	
test_loadSaveSerializationNumpy()

	




	
test_loadSaveSerializationNumpyNPY()

	




	
test_loadSaveSerializationNumpyNPZ()

	




	
test_loadSaveSerializationNumpyTxt()

	




	
test_loadSaveSerializationNumpyTxtGz()

	










pymcxray.serialization.test_SerializationPickle module


	
class pymcxray.serialization.test_SerializationPickle.TestSerialization(methodName='runTest')

	Bases: unittest.case.TestCase

Create an instance of the class that will use the named test
method when executed. Raises a ValueError if the instance does
not have a method with the specified name.


	
setUp()

	Hook method for setting up the test fixture before exercising it.






	
tearDown()

	Hook method for deconstructing the test fixture after testing it.






	
testSkeleton()

	




	
test_loadSave()

	




	
test_version()

	










pymcxray.serialization.tests module

Regression testing for the project.




Module contents







          

      

      

    

  

    
      
          
            
  
pymcxray.tests package


Submodules




pymcxray.tests.test_pymcxray module


test_pymcxray

Tests for pymcxray module.


	
class pymcxray.tests.test_pymcxray.TestPymcxray(methodName='runTest')[source]

	Bases: unittest.case.TestCase

Create an instance of the class that will use the named test
method when executed. Raises a ValueError if the instance does
not have a method with the specified name.


	
setUp()[source]

	Hook method for setting up the test fixture before exercising it.






	
tearDown()[source]

	Hook method for deconstructing the test fixture after testing it.






	
test_000_something()[source]
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A


  	
      	acquisitionTime_s (pymcxray.FileFormat.Results.BeamParameters.BeamParameters attribute)


      	addCollision() (pymcxray.FileFormat.Results.ElectronTrajectoriesResults.Trajectory method)


      	addCompute() (pymcxray.SimulationsParameters.SimulationsParameters method)


      	addExperiment() (pymcxray.SimulationsParameters.SimulationsParametersFixed method)


      	addFixed() (pymcxray.SimulationsParameters.SimulationsParameters method)


      	addSimulationName() (pymcxray.BatchFile.BatchFile method)

      
        	(pymcxray.BatchFileConsole.BatchFileConsole method)


      


      	addVaried() (pymcxray.SimulationsParameters.SimulationsParameters method)


      	AnalyzeNumberBackgroundWindows (class in pymcxray.AnalyzeNumberBackgroundWindows)


      	angleBetweenDetectorSpecimenNormal_deg (pymcxray.FileFormat.Results.DetectorParameters.DetectorParameters attribute)


      	angleBetweenDetectorXAxis_deg (pymcxray.FileFormat.Results.DetectorParameters.DetectorParameters attribute)


      	AtomCollisionModel (class in pymcxray.FileFormat.MCXRayModel)


      	atomCollisionModel (pymcxray.FileFormat.Results.ModelParameters.ModelParameters attribute)


      	AtomCollisionScreeningModel (class in pymcxray.FileFormat.MCXRayModel)


  

  	
      	atomCollisionScreeningModel (pymcxray.FileFormat.Results.ModelParameters.ModelParameters attribute)


      	AtomCrossSectionModel (class in pymcxray.FileFormat.MCXRayModel)


      	atomCrossSectionModel (pymcxray.FileFormat.Results.ModelParameters.ModelParameters attribute)


      	AtomCrossSectionScreeningModel (class in pymcxray.FileFormat.MCXRayModel)


      	atomCrossSectionScreeningModel (pymcxray.FileFormat.Results.ModelParameters.ModelParameters attribute)


      	AtomElectronRangeModel (class in pymcxray.FileFormat.MCXRayModel)


      	atomElectronRangeModel (pymcxray.FileFormat.Results.ModelParameters.ModelParameters attribute)


      	AtomEnergyLossModel (class in pymcxray.FileFormat.MCXRayModel)


      	atomEnergyLossModel (pymcxray.FileFormat.Results.ModelParameters.ModelParameters attribute)


      	atomicNumber (pymcxray.FileFormat.Element.Element attribute)


      	AtomMeanIonizationPotentialModel (class in pymcxray.FileFormat.MCXRayModel)


      	atomMeanIonizationPotentialModel (pymcxray.FileFormat.Results.ModelParameters.ModelParameters attribute)


      	AtomScreeningModel (class in pymcxray.FileFormat.MCXRayModel)


      	atomScreeningModel (pymcxray.FileFormat.Results.ModelParameters.ModelParameters attribute)


      	azimuthalAngleRange_deg (pymcxray.FileFormat.Results.ElectronExistResults.ElectronDetector attribute)


  





B


  	
      	backgroundEnergyWindowsSize (pymcxray.FileFormat.SnrParameters.SnrParameters attribute)


      	backgroundIntensities (pymcxray.FileFormat.Results.Spectrum.Spectrum attribute)


      	backgrounds (pymcxray.FileFormat.Results.XraySpectraSpecimen.XraySpectraSpecimen attribute)

      
        	(pymcxray.FileFormat.Results.XraySpectraSpecimenEmittedDetected.XraySpectraSpecimenEmittedDetected attribute)


      


      	backscatteredRatio (pymcxray.FileFormat.Results.ElectronParameters.ElectronParameters attribute)


      	baseFilename (pymcxray.FileFormat.SimulationParameters.SimulationParameters attribute)


      	basename (pymcxray.FileFormat.Results.BaseResults.BaseResults attribute)

      
        	(pymcxray.Simulation.Simulation attribute)


      


      	BaseResults (class in pymcxray.FileFormat.Results.BaseResults)


      	BatchFile (class in pymcxray.BatchFile)


      	BatchFileConsole (class in pymcxray.BatchFileConsole)


      	beamCurrent_A (pymcxray.FileFormat.MicroscopeParameters.MicroscopeParameters attribute)


      	beamDetectorDistance_cm (pymcxray.FileFormat.Results.DetectorParameters.DetectorParameters attribute)


  

  	
      	beamDiameter_A (pymcxray.FileFormat.MicroscopeParameters.MicroscopeParameters attribute)


      	beamDiameter_nm (pymcxray.Simulation.Simulation attribute)


      	beamEnergy_keV (pymcxray.FileFormat.MicroscopeParameters.MicroscopeParameters attribute)


      	BeamParameters (class in pymcxray.FileFormat.Results.BeamParameters)


      	beamParameters (pymcxray.FileFormat.Results.MicroscopeParameters.MicroscopeParameters attribute)


      	beamPosition_nm (pymcxray.Simulation.Simulation attribute)


      	beamPositionX_A (pymcxray.FileFormat.MicroscopeParameters.MicroscopeParameters attribute)


      	beamPositionY_A (pymcxray.FileFormat.MicroscopeParameters.MicroscopeParameters attribute)


      	beamStandardDeviation_A (pymcxray.FileFormat.MicroscopeParameters.MicroscopeParameters attribute)


      	beamTilt_deg (pymcxray.FileFormat.MicroscopeParameters.MicroscopeParameters attribute)

      
        	(pymcxray.Simulation.Simulation attribute)


      


      	bremsstrahlung_1_ekeVsr (pymcxray.FileFormat.Results.XraySpectraRegionEmitted.XraySpectraRegionEmitted attribute)


      	bremsstrahlungCrossSectionModel (pymcxray.FileFormat.Results.ModelParameters.ModelParameters attribute)


      	bremsstrahlungValue_1_ekeVsr() (pymcxray.FileFormat.Results.XraySpectraRegionEmitted.XraySpectraRegionEmitted method)


  





C


  	
      	channelNumbers (pymcxray.FileFormat.Results.XraySimulatedSpectraRegion.XraySimulatedSpectraRegion attribute)


      	channels (pymcxray.FileFormat.Results.SpectrumEDS.SpectrumEDS attribute)


      	characterisitcCrossSectionModel (pymcxray.FileFormat.Results.ModelParameters.ModelParameters attribute)


      	characteristic_1_ekeVsr (pymcxray.FileFormat.Results.XraySpectraRegionEmitted.XraySpectraRegionEmitted attribute)


      	characteristicIntensities (pymcxray.FileFormat.Results.Spectrum.Spectrum attribute)


      	characteristicProbability (pymcxray.FileFormat.Results.SpectraEDS.SpectraEDS attribute)


      	characteristics (pymcxray.FileFormat.Results.XraySpectraAtomEmittedDetectedLines.XraySpectraAtomEmittedDetectedLines attribute)

      
        	(pymcxray.FileFormat.Results.XraySpectraSpecimen.XraySpectraSpecimen attribute)


        	(pymcxray.FileFormat.Results.XraySpectraSpecimenEmittedDetected.XraySpectraSpecimenEmittedDetected attribute)


      


      	characteristicValue_1_ekeVsr() (pymcxray.FileFormat.Results.XraySpectraRegionEmitted.XraySpectraRegionEmitted method)


      	clear() (pymcxray.FileFormat.Region.Region method)

      
        	(pymcxray.FileFormat.Specimen.Specimen method)


      


      	Collision (class in pymcxray.FileFormat.Results.ElectronTrajectoriesResults)


      	collisions (pymcxray.FileFormat.Results.ElectronTrajectoriesResults.Trajectory attribute)


      	collisionType (pymcxray.FileFormat.Results.ElectronTrajectoriesResults.Collision attribute)


      	combine() (in module pymcxray.multipleloop)


      	ComparisonModels (class in pymcxray.ComparisonModels)


      	computeAtomicDensity_atom_cm3() (in module pymcxray.ElementProperties)


      	computeNumberXrays() (pymcxray.SimulationsParameters.SimulationsParameters method)


      	computeNumberXraysFilepath (pymcxray.SimulationsParameters.SimulationsParameters attribute)


      	computeWeightFraction() (in module pymcxray.Simulation)


      	correctedX_A (pymcxray.FileFormat.Results.ElectronTrajectoriesResults.Collision attribute)


      	correctedY_A (pymcxray.FileFormat.Results.ElectronTrajectoriesResults.Collision attribute)


      	correctedZ_A (pymcxray.FileFormat.Results.ElectronTrajectoriesResults.Collision attribute)


      	countsList (pymcxray.FileFormat.Results.SpectrumEDS.SpectrumEDS attribute)


      	create_cnt_sample() (in module pymcxray.Simulation)


      	create_multi_horizontal_layer() (in module pymcxray.Simulation)


      	create_path() (in module pymcxray)


      	create_weight_fractions() (in module pymcxray.Simulation)


      	create_weight_fractions_trace() (in module pymcxray.Simulation)


      	createAlloyBoxInSubstrate() (in module pymcxray.Simulation)


  

  	
      	createAlloyBoxInThinFilm() (in module pymcxray.Simulation)


      	createAlloyBoxInVaccuum() (in module pymcxray.Simulation)


      	createAlloyBulkSample() (in module pymcxray.Simulation)


      	createAlloyFilmOverSubstrate() (in module pymcxray.Simulation)


      	createAlloyMultiVerticalLayer() (in module pymcxray.Simulation)


      	createAlloyParticleInSubstrate() (in module pymcxray.Simulation)


      	createAlloyParticleInThinFilm() (in module pymcxray.Simulation)


      	createAlloyThinFilm() (in module pymcxray.Simulation)


      	createAlloyThinFilm2() (in module pymcxray.Simulation)


      	createBoxFeatureInSubstrate() (in module pymcxray.Simulation)


      	createFilmInSubstrate() (in module pymcxray.Simulation)


      	createFilmOverSubstrate() (in module pymcxray.Simulation)


      	createLineOldVersion() (pymcxray.FileFormat.Element.Element method)

      
        	(pymcxray.FileFormat.RegionDimensions.RegionDimensions method)


      


      	createLinesWithKey() (pymcxray.FileFormat.Element.Element method)


      	createLinesWithoutVersion() (pymcxray.FileFormat.Region.Region method)


      	createLinesWithVersion() (pymcxray.FileFormat.Region.Region method)


      	createLineWithKey() (pymcxray.FileFormat.RegionDimensions.RegionDimensions method)


      	createParticleInSubstrate() (in module pymcxray.Simulation)


      	createParticleOnFilm() (in module pymcxray.Simulation)


      	createParticleOnSubstrate() (in module pymcxray.Simulation)


      	createPhirhozSpecimens() (in module pymcxray.Simulation)


      	createPureBulkSample() (in module pymcxray.Simulation)


      	createRegionDimensions() (in module pymcxray.FileFormat.RegionDimensions)


      	createSimulationFiles() (pymcxray.Simulation.Simulation method)


      	createTempDataPath() (in module pymcxray.FileFormat.testUtilities)


      	crystalDensity_g_cm3 (pymcxray.FileFormat.Results.DetectorParameters.DetectorParameters attribute)


      	crystalName (pymcxray.FileFormat.Results.DetectorParameters.DetectorParameters attribute)


      	crystalRadius_cm (pymcxray.FileFormat.Results.DetectorParameters.DetectorParameters attribute)


      	crystalThickness_cm (pymcxray.FileFormat.Results.DetectorParameters.DetectorParameters attribute)


      	current_A (pymcxray.FileFormat.Results.BeamParameters.BeamParameters attribute)

      
        	(pymcxray.Simulation.Simulation attribute)


      


  





D


  	
      	data (pymcxray.FileFormat.Results.ElectronExistResults.ElectronExistResults attribute)


      	DataMap (class in pymcxray.FileFormat.Results.exported.DataMap)


      	deadLayerThickness_A (pymcxray.FileFormat.Results.DetectorParameters.DetectorParameters attribute)


      	DebugSimulatedSpectrum (class in pymcxray.DebugSimulatedSpectrum)


      	defaultValues() (pymcxray.FileFormat.MicroscopeParameters.MicroscopeParameters method)

      
        	(pymcxray.FileFormat.ResultsParameters.ResultsParameters method)


        	(pymcxray.FileFormat.SimulationParameters.SimulationParameters method)


        	(pymcxray.FileFormat.SnrParameters.SnrParameters method)


      


      	depth_A (pymcxray.FileFormat.Results.PhirhozEmittedCharacteristic.PhirhozEmittedCharacteristic attribute)

      
        	(pymcxray.FileFormat.Results.PhirhozGeneratedCharacteristic.PhirhozGeneratedCharacteristic attribute)


      


      	depth_nm (pymcxray.FileFormat.Results.PhirhozEmittedCharacteristic.PhirhozEmittedCharacteristic attribute)

      
        	(pymcxray.FileFormat.Results.PhirhozGeneratedCharacteristic.PhirhozGeneratedCharacteristic attribute)


      


      	depths_A (pymcxray.FileFormat.Results.Phirhoz.Phirhoz attribute)


      	detectedIntensities (pymcxray.FileFormat.Results.XraySimulatedSpectraRegion.XraySimulatedSpectraRegion attribute)


      	detectElectrons() (pymcxray.FileFormat.Results.ElectronExistResults.ElectronDetector method)


      	detectorAzimuthalAngle_deg (pymcxray.FileFormat.MicroscopeParameters.MicroscopeParameters attribute)

      
        	(pymcxray.Simulation.Simulation attribute)


      


      	detectorBFHigh_rad (pymcxray.FileFormat.MicroscopeParameters.MicroscopeParameters attribute)


      	detectorBFLow_rad (pymcxray.FileFormat.MicroscopeParameters.MicroscopeParameters attribute)


      	detectorChannelWidth_eV (pymcxray.FileFormat.MicroscopeParameters.MicroscopeParameters attribute)

      
        	(pymcxray.Simulation.Simulation attribute)


      


      	detectorCrystalAtomSymbol (pymcxray.FileFormat.MicroscopeParameters.MicroscopeParameters attribute)


      	detectorCrystalDistance_cm (pymcxray.FileFormat.MicroscopeParameters.MicroscopeParameters attribute)

      
        	(pymcxray.Simulation.Simulation attribute)


      


      	detectorCrystalRadius_cm (pymcxray.FileFormat.MicroscopeParameters.MicroscopeParameters attribute)

      
        	(pymcxray.Simulation.Simulation attribute)


      


  

  	
      	detectorCrystalThickness_cm (pymcxray.FileFormat.MicroscopeParameters.MicroscopeParameters attribute)

      
        	(pymcxray.Simulation.Simulation attribute)


      


      	detectorDeadLayer_A (pymcxray.FileFormat.MicroscopeParameters.MicroscopeParameters attribute)


      	detectorDFHigh_rad (pymcxray.FileFormat.MicroscopeParameters.MicroscopeParameters attribute)


      	detectorDFLow_rad (pymcxray.FileFormat.MicroscopeParameters.MicroscopeParameters attribute)


      	detectorDiffusionLenght_A (pymcxray.FileFormat.MicroscopeParameters.MicroscopeParameters attribute)


      	detectorHAADFHigh_rad (pymcxray.FileFormat.MicroscopeParameters.MicroscopeParameters attribute)


      	detectorHAADFLow_rad (pymcxray.FileFormat.MicroscopeParameters.MicroscopeParameters attribute)


      	detectorNoise_eV (pymcxray.FileFormat.MicroscopeParameters.MicroscopeParameters attribute)

      
        	(pymcxray.Simulation.Simulation attribute)


      


      	DetectorParameters (class in pymcxray.FileFormat.Results.DetectorParameters)


      	detectorParameters (pymcxray.FileFormat.Results.MicroscopeParameters.MicroscopeParameters attribute)


      	detectorPitch_deg (pymcxray.FileFormat.MicroscopeParameters.MicroscopeParameters attribute)


      	detectorSurfaceQuality (pymcxray.FileFormat.MicroscopeParameters.MicroscopeParameters attribute)


      	detectorTOA_deg (pymcxray.FileFormat.MicroscopeParameters.MicroscopeParameters attribute)


      	diameter90_A (pymcxray.FileFormat.Results.BeamParameters.BeamParameters attribute)


      	diffusionLength_A (pymcxray.FileFormat.Results.DetectorParameters.DetectorParameters attribute)


      	directionX (pymcxray.FileFormat.RegionDimensions.RegionDimensionsCylinder attribute)


      	directionY (pymcxray.FileFormat.RegionDimensions.RegionDimensionsCylinder attribute)


      	directionZ (pymcxray.FileFormat.RegionDimensions.RegionDimensionsCylinder attribute)


      	drawXY() (pymcxray.FileFormat.Results.ElectronTrajectoriesResults.ElectronTrajectoriesResults method)


      	drawXZ() (pymcxray.FileFormat.Results.ElectronTrajectoriesResults.ElectronTrajectoriesResults method)


      	drawYZ() (pymcxray.FileFormat.Results.ElectronTrajectoriesResults.ElectronTrajectoriesResults method)


      	Dump (class in pymcxray.FileFormat.Results.Dump)


  





E


  	
      	edsMaximumEnergy_keV (pymcxray.FileFormat.Results.SimulationParameters.SimulationParameters attribute)


      	elasticCrossSectionScalingFactor (pymcxray.FileFormat.SimulationParameters.SimulationParameters attribute)

      
        	(pymcxray.Simulation.Simulation attribute)


      


      	ElectronDetector (class in pymcxray.FileFormat.Results.ElectronExistResults)


      	ElectronExistResults (class in pymcxray.FileFormat.Results.ElectronExistResults)


      	ElectronParameters (class in pymcxray.FileFormat.Results.ElectronParameters)


      	electronParameters (pymcxray.FileFormat.Results.PhirhozGenerated.PhirhozGenerated attribute)


      	ElectronResults (class in pymcxray.FileFormat.Results.ElectronResults)


      	ElectronTrajectoriesResults (class in pymcxray.FileFormat.Results.ElectronTrajectoriesResults)


      	Element (class in pymcxray.FileFormat.Element)


      	ElementParameters (class in pymcxray.FileFormat.Results.ElementParameters)


      	elements (pymcxray.FileFormat.Results.RegionParameters.RegionParameters attribute)

      
        	(pymcxray.FileFormat.Results.SpectraEDS.SpectraEDS attribute)


      


      	enegies_keV (pymcxray.FileFormat.Results.SpectrumEDS.SpectrumEDS attribute)


      	energies_keV (pymcxray.FileFormat.Results.Spectrum.Spectrum attribute)

      
        	(pymcxray.FileFormat.Results.XraySimulatedSpectraRegion.XraySimulatedSpectraRegion attribute)


        	(pymcxray.FileFormat.Results.XraySimulatedSpectraSpecimen.XraySimulatedSpectraSpecimen attribute)


        	(pymcxray.FileFormat.Results.XraySpectraAtomEmittedDetectedLines.XraySpectraAtomEmittedDetectedLines attribute)


        	(pymcxray.FileFormat.Results.XraySpectraRegionEmitted.XraySpectraRegionEmitted attribute)


        	(pymcxray.FileFormat.Results.XraySpectraSpecimen.XraySpectraSpecimen attribute)


        	(pymcxray.FileFormat.Results.XraySpectraSpecimenEmittedDetected.XraySpectraSpecimenEmittedDetected attribute)


      


  

  	
      	energiesReference_keV (pymcxray.FileFormat.Results.XraySimulatedSpectraRegion.XraySimulatedSpectraRegion attribute)


      	energy_keV (pymcxray.FileFormat.Results.ElectronTrajectoriesResults.Collision attribute)

      
        	(pymcxray.Simulation.Simulation attribute)


      


      	energyChannelWidth_eV (pymcxray.FileFormat.SimulationParameters.SimulationParameters attribute)


      	energyEnd_keV (pymcxray.FileFormat.SnrParameters.SnrParameters attribute)


      	energyLossScalingFactor (pymcxray.FileFormat.SimulationParameters.SimulationParameters attribute)

      
        	(pymcxray.Simulation.Simulation attribute)


      


      	energyRange_keV (pymcxray.FileFormat.Results.ElectronExistResults.ElectronDetector attribute)


      	energyStart_keV (pymcxray.FileFormat.SnrParameters.SnrParameters attribute)


      	eNetPeak (pymcxray.FileFormat.Results.XraySimulatedSpectraRegion.XraySimulatedSpectraRegion attribute)


      	eRatio (pymcxray.FileFormat.Results.ElectronParameters.ElectronParameters attribute)


      	ExportedSpectrum (class in pymcxray.FileFormat.ExportedSpectrum)


      	extractFromLineOldVersion() (pymcxray.FileFormat.Element.Element method)

      
        	(pymcxray.FileFormat.RegionDimensions.RegionDimensions method)


      


      	extractFromLines() (pymcxray.FileFormat.Results.Intersections.Intersections method)


      	extractFromLinesWithKey() (pymcxray.FileFormat.Element.Element method)

      
        	(pymcxray.FileFormat.RegionDimensions.RegionDimensions method)


      


      	extractFromLinesWithoutVersion() (pymcxray.FileFormat.Region.Region method)


      	extractFromLinesWithVersion() (pymcxray.FileFormat.Region.Region method)


  





F


  	
      	fieldNames (pymcxray.FileFormat.Results.ElectronResults.ElectronResults attribute)

      
        	(pymcxray.FileFormat.Results.PhirhozEmittedCharacteristic.PhirhozEmittedCharacteristic attribute)


        	(pymcxray.FileFormat.Results.PhirhozEmittedCharacteristicThinFilm.PhirhozEmittedCharacteristicThinFilm attribute)


        	(pymcxray.FileFormat.Results.PhirhozGeneratedCharacteristic.PhirhozGeneratedCharacteristic attribute)


        	(pymcxray.FileFormat.Results.PhirhozGeneratedCharacteristicThinFilm.PhirhozGeneratedCharacteristicThinFilm attribute)


        	(pymcxray.FileFormat.Results.XrayIntensities.XrayIntensities attribute)


        	(pymcxray.FileFormat.Results.XraySimulatedSpectraRegion.XraySimulatedSpectraRegion attribute)


        	(pymcxray.FileFormat.Results.XraySimulatedSpectraSpecimen.XraySimulatedSpectraSpecimen attribute)


        	(pymcxray.FileFormat.Results.XraySpectraAtomEmittedDetectedLines.XraySpectraAtomEmittedDetectedLines attribute)


      


      	fieldnames (pymcxray.FileFormat.Results.XraySpectraRegionEmitted.XraySpectraRegionEmitted attribute)


      	fieldNames (pymcxray.FileFormat.Results.XraySpectraSpecimen.XraySpectraSpecimen attribute)

      
        	(pymcxray.FileFormat.Results.XraySpectraSpecimenEmittedDetected.XraySpectraSpecimenEmittedDetected attribute)


      


  

  	
      	filename (pymcxray.Simulation.Simulation attribute)


      	filepath (pymcxray.FileFormat.Results.BaseResults.BaseResults attribute)


      	find_all_files() (in module pymcxray)


      	findAllTag() (in module pymcxray.FileFormat.Results.Tags)


      	findTag() (in module pymcxray.FileFormat.Results.Tags)


      	fixedParameters (pymcxray.SimulationsParameters.SimulationsParameters attribute)


      	fractionBackscatteredElectrons (pymcxray.FileFormat.Results.ElectronResults.ElectronResults attribute)


      	fractionInternalElectrons (pymcxray.FileFormat.Results.ElectronResults.ElectronResults attribute)


      	fractionSkirtedElectrons (pymcxray.FileFormat.Results.ElectronResults.ElectronResults attribute)


      	fractionTransmittedElectrons (pymcxray.FileFormat.Results.ElectronResults.ElectronResults attribute)


      	fromString() (pymcxray.FileFormat.Version.Version method)


  





G


  	
      	g_atomicMass_g_mol (in module pymcxray.ElementProperties)


      	g_FermiEnergy (in module pymcxray.ElementProperties)


      	g_kFermi (in module pymcxray.ElementProperties)


      	g_massDensity_g_cm3 (in module pymcxray.ElementProperties)


      	g_plasmonEnergy (in module pymcxray.ElementProperties)


      	gaussianMean (pymcxray.FileFormat.Results.BeamParameters.BeamParameters attribute)


      	gaussianSigma (pymcxray.FileFormat.Results.BeamParameters.BeamParameters attribute)


      	generalizedWalk (pymcxray.FileFormat.Results.SimulationParameters.SimulationParameters attribute)


      	generateBaseFilename() (pymcxray.Simulation.Simulation method)


      	get_atomic_weight_g_mol() (in module pymcxray.AtomData)


      	get_current_module_path() (in module pymcxray)


      	get_mcxray_archive_name() (in module pymcxray)


      	get_mcxray_archive_path() (in module pymcxray)


      	get_mcxray_program_name() (in module pymcxray)


      	get_mcxray_program_path() (in module pymcxray)


      	get_result_types() (pymcxray.FileFormat.Results.XrayIntensities.XrayIntensities method)


      	get_results_mcgill_path() (in module pymcxray)


      	get_subshells() (pymcxray.FileFormat.Results.PhirhozGeneratedCharacteristicThinFilm.PhirhozGeneratedCharacteristicThinFilm method)


      	get_symbols() (pymcxray.FileFormat.Results.PhirhozGeneratedCharacteristicThinFilm.PhirhozGeneratedCharacteristicThinFilm method)


      	get_xray_lines() (pymcxray.FileFormat.Results.XrayIntensities.XrayIntensities method)


      	getAllSimulationParameters() (pymcxray.SimulationsParameters.SimulationsParameters method)

      
        	(pymcxray.SimulationsParameters.SimulationsParametersFixed method)


      


      	getAtomicMass_g_mol() (in module pymcxray.ElementProperties)


      	getAtomicNumber() (in module pymcxray.AtomData)

      
        	(in module pymcxray.ElementProperties)


      


      	getAtomicNumberByName() (in module pymcxray.ElementProperties)


      	getAtomicNumberBySymbol() (in module pymcxray.ElementProperties)


      	getAtomicNumberLineEnergySets() (pymcxray.FileFormat.Results.XrayIntensities.XrayIntensities method)


      	getAtomSymbol() (in module pymcxray.AtomData)


      	getCharacteristicPhiRhoZ() (pymcxray.FileFormat.Results.PhirhozGenerated.PhirhozGenerated method)


      	getData() (pymcxray.FileFormat.ExportedSpectrum.ExportedSpectrum method)


      	getDetectedIntensity() (pymcxray.FileFormat.Results.XrayIntensities.XrayIntensities method)


      	getElectronGunPositions_nm() (pymcxray.FileFormat.Results.ElectronTrajectoriesResults.ElectronTrajectoriesResults method)


      	getElementSpectra() (pymcxray.FileFormat.Results.Spectra.Spectra method)


      	getElementSpectrum() (pymcxray.FileFormat.Results.Spectra.Spectra method)


      	getEnergyDistribution() (pymcxray.FileFormat.Results.ElectronExistResults.ElectronExistResults method)


      	getExtension() (pymcxray.FileFormat.SimulationInputs.SimulationInputs method)


      	getFermiEnergy_eV() (in module pymcxray.ElementProperties)


      	getFilenameSuffixes() (pymcxray.Simulation.Simulation method)


      	getIntensity() (pymcxray.FileFormat.Results.PhirhozEmittedCharacteristicThinFilm.PhirhozEmittedCharacteristicThinFilm method)

      
        	(pymcxray.FileFormat.Results.PhirhozGeneratedCharacteristicThinFilm.PhirhozGeneratedCharacteristicThinFilm method)


        	(pymcxray.FileFormat.Results.XrayIntensities.XrayIntensities method)


      


      	getIntensityEmitted() (pymcxray.FileFormat.Results.XrayIntensities.XrayIntensities method)


      	getIntensityEmittedDetected() (pymcxray.FileFormat.Results.XrayIntensities.XrayIntensities method)


  

  	
      	getIntensityGenerated() (pymcxray.FileFormat.Results.XrayIntensities.XrayIntensities method)


      	getIntensityGeneratedDetected() (pymcxray.FileFormat.Results.XrayIntensities.XrayIntensities method)


      	getIonizationEnergy_keV() (in module pymcxray.AtomData)


      	getKFermi_eV() (in module pymcxray.ElementProperties)


      	getKRatioCorrection() (in module pymcxray.ElementProperties)


      	getKRatioCorrectionMonsel() (in module pymcxray.ElementProperties)


      	getLineAndReference() (in module pymcxray.FileFormat.Results.test_PhirhozElement)


      	getLineFormat() (pymcxray.FileFormat.RegionDimensions.RegionDimensions method)

      
        	(pymcxray.FileFormat.RegionDimensions.RegionDimensionsBox method)


        	(pymcxray.FileFormat.RegionDimensions.RegionDimensionsCylinder method)


        	(pymcxray.FileFormat.RegionDimensions.RegionDimensionsSphere method)


      


      	getLines() (pymcxray.FileFormat.Results.test_Tags.TestTags method)


      	getLinesAndReference() (in module pymcxray.FileFormat.Results.test_ElectronParameters)

      
        	(in module pymcxray.FileFormat.Results.test_MicroscopeParameters)


        	(in module pymcxray.FileFormat.Results.test_ModelParameters)


        	(in module pymcxray.FileFormat.Results.test_Phirhoz)


        	(in module pymcxray.FileFormat.Results.test_PhirhozRegion)


        	(in module pymcxray.FileFormat.Results.test_RegionVolume)


        	(in module pymcxray.FileFormat.Results.test_SimulationParameters)


      


      	getMassDensity_g_cm3() (in module pymcxray.AtomData)

      
        	(in module pymcxray.ElementProperties)


      


      	getMeanIonizationEnergy_eV() (in module pymcxray.ElementProperties)


      	getModel() (pymcxray.FileFormat.MCXRayModel.MCXRayModel method)


      	getModelList() (pymcxray.FileFormat.Models.Models method)


      	getName() (in module pymcxray.ElementProperties)


      	getParameters() (pymcxray.Simulation.Simulation method)


      	getPlasmonEnergy_eV() (in module pymcxray.ElementProperties)


      	getProgramVersionFilepath() (pymcxray.Simulation.Simulation method)


      	getRegionParameters() (pymcxray.FileFormat.Results.Spectra.Spectra method)


      	getRegionSpectrum() (pymcxray.FileFormat.Results.Spectra.Spectra method)


      	getShellList() (in module pymcxray.AtomData)


      	getSimulationTitles() (in module pymcxray.FileFormat.testUtilities)


      	getSnrParametersReference() (pymcxray.FileFormat.test_SnrParameters.TestSnrParameters method)


      	getSpecimenSpectrum() (pymcxray.FileFormat.Results.Spectra.Spectra method)


      	getSpectrumType() (pymcxray.FileFormat.ExportedSpectrum.ExportedSpectrum method)


      	getSymbol() (in module pymcxray.ElementProperties)


      	getTestRegionLinesWithoutVersion() (pymcxray.FileFormat.test_Region.TestRegion method)


      	getTestRegionLinesWithVersion() (pymcxray.FileFormat.test_Region.TestRegion method)


      	getVariedParameterLabels() (pymcxray.SimulationsParameters.SimulationsParameters method)


      	getXRayEnergy_keV() (in module pymcxray.AtomData)


      	graphicsEnergyLoss() (pymcxray.ComparisonModels.ComparisonModels method)


      	graphicsIonizationCrossSection() (pymcxray.ComparisonModels.ComparisonModels method)


      	graphicsXrayCrossSectionBremstrahlung() (pymcxray.ComparisonModels.ComparisonModels method)


      	graphicsXrayMassAbsorptionCoefficient() (pymcxray.ComparisonModels.ComparisonModels method)


  





I


  	
      	imageName (pymcxray.FileFormat.Results.exported.DataMap.DataMap attribute)


      	incidentEnergy_keV (pymcxray.FileFormat.Results.BeamParameters.BeamParameters attribute)


      	index (pymcxray.FileFormat.Results.ElectronTrajectoriesResults.Trajectory attribute)


      	indexRegion (pymcxray.FileFormat.Results.ElectronTrajectoriesResults.Collision attribute)


      	intensities (pymcxray.FileFormat.Results.PhirhozEmittedCharacteristicThinFilm.PhirhozEmittedCharacteristicThinFilm attribute)

      
        	(pymcxray.FileFormat.Results.PhirhozGeneratedCharacteristicThinFilm.PhirhozGeneratedCharacteristicThinFilm attribute)


        	(pymcxray.FileFormat.Results.Spectrum.Spectrum attribute)


        	(pymcxray.FileFormat.Results.XrayIntensities.XrayIntensities attribute)


      


      	intensity (pymcxray.FileFormat.Results.Phirhoz.Phirhoz attribute)


      	internalRatio (pymcxray.FileFormat.Results.ElectronParameters.ElectronParameters attribute)


  

  	
      	interpolationType (pymcxray.FileFormat.Results.SimulationParameters.SimulationParameters attribute)


      	Intersections (class in pymcxray.FileFormat.Results.Intersections)


      	isComputeXrayBremsstrahlung (pymcxray.FileFormat.ResultsParameters.ResultsParameters attribute)


      	isComputeXrayCharacteristic (pymcxray.FileFormat.ResultsParameters.ResultsParameters attribute)


      	isComputeXrayPhirhoz (pymcxray.FileFormat.ResultsParameters.ResultsParameters attribute)


      	isComputeXraySimulatedSpectrum (pymcxray.FileFormat.ResultsParameters.ResultsParameters attribute)


      	isDone() (pymcxray.Simulation.Simulation method)


      	isIonizationShell_K (pymcxray.FileFormat.Results.PhirhozElement.PhirhozElement attribute)


      	isIonizationShell_L (pymcxray.FileFormat.Results.PhirhozElement.PhirhozElement attribute)


      	isIonizationShell_M (pymcxray.FileFormat.Results.PhirhozElement.PhirhozElement attribute)


  





K


  	
      	key (pymcxray.FileFormat.Version.Version attribute)


  

  	
      	KEY_FILE_VERSION (pymcxray.serialization.SerializationPickle.SerializationPickle attribute)


      	KEY_SERIALIZED_DATA (pymcxray.serialization.SerializationPickle.SerializationPickle attribute)


  





L


  	
      	Layer (class in pymcxray.Simulation)


      	layerThickness_A (pymcxray.FileFormat.Results.RegionParameters.RegionParameters attribute)


      	length (pymcxray.FileFormat.RegionDimensions.RegionDimensionsCylinder attribute)


      	load() (pymcxray.serialization.SerializationH5py.SerializationNumpy method)

      
        	(pymcxray.serialization.SerializationNumpy.SerializationNumpy method)


        	(pymcxray.serialization.SerializationNumpy.SerializationNumpyNPY method)


        	(pymcxray.serialization.SerializationNumpy.SerializationNumpyNPZ method)


        	(pymcxray.serialization.SerializationNumpy.SerializationNumpyTxt method)


        	(pymcxray.serialization.SerializationPickle.SerializationPickle method)


      


  





M


  	
      	major (pymcxray.FileFormat.Version.Version attribute)


      	mapFilename (pymcxray.FileFormat.SimulationInputs.SimulationInputs attribute)


      	MassAbsorptionCoefficientModel (class in pymcxray.FileFormat.MCXRayModel)


      	massFraction (pymcxray.FileFormat.Element.Element attribute)


      	maximumAzimuthalAngle_deg (pymcxray.FileFormat.Results.ElectronExistResults.ElectronDetector attribute)


      	maximumEnergy_keV (pymcxray.FileFormat.Results.ElectronExistResults.ElectronDetector attribute)


      	maximumLiveTime_s (pymcxray.FileFormat.Results.SimulationParameters.SimulationParameters attribute)


      	maximumPolarAngle_deg (pymcxray.FileFormat.Results.ElectronExistResults.ElectronDetector attribute)


      	maximumX (pymcxray.FileFormat.RegionDimensions.RegionDimensionsBox attribute)


      	maximumY (pymcxray.FileFormat.RegionDimensions.RegionDimensionsBox attribute)


      	maximumZ (pymcxray.FileFormat.RegionDimensions.RegionDimensionsBox attribute)


      	MCXRayModel (class in pymcxray.FileFormat.MCXRayModel)


      	meanAzimuthalAngleCollision_deg (pymcxray.FileFormat.Results.ElectronParameters.ElectronParameters attribute)


      	meanDistanceBetweenCollisions_A (pymcxray.FileFormat.Results.ElectronParameters.ElectronParameters attribute)


      	meanNumberCollisionPerElectrons (pymcxray.FileFormat.Results.ElectronParameters.ElectronParameters attribute)


      	meanPolarAngleCollision_deg (pymcxray.FileFormat.Results.ElectronParameters.ElectronParameters attribute)


      	MicroscopeParameters (class in pymcxray.FileFormat.MicroscopeParameters)

      
        	(class in pymcxray.FileFormat.Results.MicroscopeParameters)


      


      	microscopeParameters (pymcxray.FileFormat.Results.PhirhozGenerated.PhirhozGenerated attribute)


  

  	
      	microsopeFilename (pymcxray.FileFormat.SimulationInputs.SimulationInputs attribute)


      	minimumAzimuthalAngle_deg (pymcxray.FileFormat.Results.ElectronExistResults.ElectronDetector attribute)


      	minimumEnergy_keV (pymcxray.FileFormat.Results.ElectronExistResults.ElectronDetector attribute)


      	minimumPolarAngle_deg (pymcxray.FileFormat.Results.ElectronExistResults.ElectronDetector attribute)


      	minimumX (pymcxray.FileFormat.RegionDimensions.RegionDimensionsBox attribute)


      	minimumY (pymcxray.FileFormat.RegionDimensions.RegionDimensionsBox attribute)


      	minimumZ (pymcxray.FileFormat.RegionDimensions.RegionDimensionsBox attribute)


      	minor (pymcxray.FileFormat.Version.Version attribute)


      	modelAtomCollision (pymcxray.FileFormat.Models.Models attribute)


      	modelAtomCrossSection (pymcxray.FileFormat.Models.Models attribute)


      	modelAtomMac (pymcxray.FileFormat.Models.Models attribute)


      	modelFilename (pymcxray.FileFormat.SimulationInputs.SimulationInputs attribute)


      	ModelParameters (class in pymcxray.FileFormat.Results.ModelParameters)


      	modelParameters (pymcxray.FileFormat.Results.PhirhozGenerated.PhirhozGenerated attribute)


      	Models (class in pymcxray.FileFormat.Models)


      	modelSampleEnergyLoss (pymcxray.FileFormat.Models.Models attribute)


      	modelXrayBremsstrahlung (pymcxray.FileFormat.Models.Models attribute)

      
        	(pymcxray.Simulation.Simulation attribute)


      


      	modelXrayCharacteristic (pymcxray.FileFormat.Models.Models attribute)


  





N


  	
      	name (pymcxray.FileFormat.Element.Element attribute)

      
        	(pymcxray.FileFormat.Specimen.Specimen attribute)


        	(pymcxray.Simulation.Simulation attribute)


      


      	noiseEdsDetector_eV (pymcxray.FileFormat.Results.DetectorParameters.DetectorParameters attribute)


      	NOtest_readFromLines() (pymcxray.FileFormat.Results.test_RegionVolume.TestRegionVolume method)


      	numberBackscatteredElectrons (pymcxray.FileFormat.Results.ElectronResults.ElectronResults attribute)


      	numberChannels (pymcxray.FileFormat.Results.SimulationParameters.SimulationParameters attribute)

      
        	(pymcxray.FileFormat.SimulationParameters.SimulationParameters attribute)


      


      	numberCharateristicPeaks (pymcxray.FileFormat.Results.SpectraEDS.SpectraEDS attribute)


      	numberContinuumWindows (pymcxray.Simulation.Simulation attribute)


      	numberData (pymcxray.FileFormat.Results.ElectronExistResults.ElectronExistResults attribute)


      	numberElectronCollisions (pymcxray.FileFormat.Results.ElectronResults.ElectronResults attribute)


      	numberElectrons (pymcxray.FileFormat.Results.SimulationParameters.SimulationParameters attribute)

      
        	(pymcxray.FileFormat.SimulationParameters.SimulationParameters attribute)


        	(pymcxray.Simulation.Simulation attribute)


      


      	numberElements (pymcxray.FileFormat.Results.RegionParameters.RegionParameters attribute)

      
        	(pymcxray.FileFormat.Results.SpectraEDS.SpectraEDS attribute)


      


      	numberEnergySteps (pymcxray.FileFormat.SnrParameters.SnrParameters attribute)


      	numberEnergyWindows (pymcxray.FileFormat.Results.SimulationParameters.SimulationParameters attribute)

      
        	(pymcxray.Simulation.Simulation attribute)


      


      	numberFilmsX (pymcxray.FileFormat.SimulationParameters.SimulationParameters attribute)


      	numberFilmsY (pymcxray.FileFormat.SimulationParameters.SimulationParameters attribute)


  

  	
      	numberFilmsZ (pymcxray.FileFormat.SimulationParameters.SimulationParameters attribute)


      	numberIntensities (pymcxray.FileFormat.Results.XrayIntensities.XrayIntensities attribute)


      	numberInternalElectrons (pymcxray.FileFormat.Results.ElectronResults.ElectronResults attribute)


      	numberLayersX (pymcxray.FileFormat.Results.SimulationParameters.SimulationParameters attribute)

      
        	(pymcxray.Simulation.Simulation attribute)


      


      	numberLayersY (pymcxray.FileFormat.Results.SimulationParameters.SimulationParameters attribute)

      
        	(pymcxray.Simulation.Simulation attribute)


      


      	numberLayersZ (pymcxray.FileFormat.Results.SimulationParameters.SimulationParameters attribute)

      
        	(pymcxray.Simulation.Simulation attribute)


      


      	numberPhotons (pymcxray.FileFormat.Results.SimulationParameters.SimulationParameters attribute)
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        	(pymcxray.FileFormat.Results.exported.DataMap.DataMap method)
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      	readRegion() (pymcxray.FileFormat.Results.Spectra.Spectra method)
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        	(pymcxray.FileFormat.Results.SpectraEDS.SpectraEDS attribute)


      


      	RegionParameters (class in pymcxray.FileFormat.Results.RegionParameters)


      	regions (pymcxray.FileFormat.Specimen.Specimen attribute)


      	RegionVolume (class in pymcxray.FileFormat.Results.RegionVolume)


      	removeInputsFiles() (pymcxray.Simulation.Simulation method)


      	removePreviousFiles() (pymcxray.BatchFile.BatchFile method)


      	removeTempDataPath() (in module pymcxray.FileFormat.testUtilities)


      	resultParametersFilename (pymcxray.FileFormat.SimulationInputs.SimulationInputs attribute)


      	resultsBasename (pymcxray.Simulation.Simulation attribute)


      	ResultsParameters (class in pymcxray.FileFormat.ResultsParameters)


      	revision (pymcxray.FileFormat.Version.Version attribute)


      	run() (in module pymcxray.AnalyzeNumberBackgroundWindows)

      
        	(in module pymcxray.AtomData)


        	(in module pymcxray.DebugSimulatedSpectrum)


        	(in module pymcxray.ElementProperties)


        	(in module pymcxray.FileFormat.Results.ElectronTrajectoriesResults)


        	(in module pymcxray.FileFormat.Results.XraySpectraRegionEmitted)
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        	(pymcxray.FileFormat.Results.test_Spectra.TestSpectra method)


        	(pymcxray.FileFormat.Results.test_SpectraEDS.TestSpectraEDS method)
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      	TestXraySpectraSpecimenEmittedDetected (class in pymcxray.FileFormat.Results.test_XraySpectraSpecimenEmittedDetected)


      	thicknessAir_um (pymcxray.FileFormat.Results.DetectorParameters.DetectorParameters attribute)


      	thicknessAlWindow_um (pymcxray.FileFormat.Results.DetectorParameters.DetectorParameters attribute)


      	thicknessBeWindow_um (pymcxray.FileFormat.Results.DetectorParameters.DetectorParameters attribute)


      	thicknessH2O_um (pymcxray.FileFormat.Results.DetectorParameters.DetectorParameters attribute)


      	thicknessMoxtek_um (pymcxray.FileFormat.Results.DetectorParameters.DetectorParameters attribute)


      	thicknessOil_um (pymcxray.FileFormat.Results.DetectorParameters.DetectorParameters attribute)


      	thicknessTiWindow_um (pymcxray.FileFormat.Results.DetectorParameters.DetectorParameters attribute)


      	throughRatio (pymcxray.FileFormat.Results.ElectronParameters.ElectronParameters attribute)


      	tiltAngle_deg (pymcxray.FileFormat.Results.BeamParameters.BeamParameters attribute)


      	time_s (pymcxray.FileFormat.MicroscopeParameters.MicroscopeParameters attribute)

      
        	(pymcxray.Simulation.Simulation attribute)


      


      	title (pymcxray.FileFormat.SimulationInputs.SimulationInputs attribute)


      	toString() (pymcxray.FileFormat.Version.Version method)


      	total_1_ekeVsr (pymcxray.FileFormat.Results.XraySpectraRegionEmitted.XraySpectraRegionEmitted attribute)


      	totals (pymcxray.FileFormat.Results.XraySimulatedSpectraSpecimen.XraySimulatedSpectraSpecimen attribute)

      
        	(pymcxray.FileFormat.Results.XraySpectraSpecimen.XraySpectraSpecimen attribute)


        	(pymcxray.FileFormat.Results.XraySpectraSpecimenEmittedDetected.XraySpectraSpecimenEmittedDetected attribute)


      


      	totalValue_1_ekeVsr() (pymcxray.FileFormat.Results.XraySpectraRegionEmitted.XraySpectraRegionEmitted method)


      	Trajectory (class in pymcxray.FileFormat.Results.ElectronTrajectoriesResults)


      	trajectoryType (pymcxray.FileFormat.Results.ElectronTrajectoriesResults.Trajectory attribute)


      	TYPE_BETHE (pymcxray.FileFormat.MCXRayModel.AtomEnergyLossModel attribute)

      
        	(pymcxray.FileFormat.MCXRayModel.RegionEnergyLossModel attribute)


      


      	TYPE_BETHE_HEITLER (pymcxray.FileFormat.MCXRayModel.XRayCSBremsstrahlungModel attribute)


      	TYPE_BETHE_JOY_LUO (pymcxray.FileFormat.MCXRayModel.RegionEnergyLossModel attribute)

      
        	(pymcxray.FileFormat.MCXRayModel.SampleEnergyLossModel attribute)


      


      	TYPE_BETHE_RELATIVISTIC (pymcxray.FileFormat.MCXRayModel.RegionEnergyLossModel attribute)


      	TYPE_BOTE2009 (pymcxray.FileFormat.MCXRayModel.XRayCSCharacteristicModel attribute)


      	TYPE_BROWNING (pymcxray.FileFormat.MCXRayModel.AtomCollisionModel attribute)

      
        	(pymcxray.FileFormat.MCXRayModel.AtomCrossSectionModel attribute)


      


      	TYPE_CASTANI1982 (pymcxray.FileFormat.MCXRayModel.XRayCSCharacteristicModel attribute)


      	TYPE_CHANTLER2005 (pymcxray.FileFormat.MCXRayModel.MassAbsorptionCoefficientModel attribute)


      	TYPE_COPY (pymcxray.FileFormat.MCXRayModel.SpectrumInterpolationModel attribute)


      	TYPE_DING (pymcxray.FileFormat.MCXRayModel.XRayCSBremsstrahlungModel attribute)


      	TYPE_GAUVIN (pymcxray.FileFormat.MCXRayModel.AtomCollisionModel attribute)

      
        	(pymcxray.FileFormat.MCXRayModel.XRayCSBremsstrahlungModel attribute)


      


      	TYPE_GAUVIN_DROUIN (pymcxray.FileFormat.MCXRayModel.AtomCrossSectionModel attribute)


      	TYPE_HEINRICH_DATA (pymcxray.FileFormat.MCXRayModel.MassAbsorptionCoefficientModel attribute)


      	TYPE_HEINRICH_PARAMETERIZATION (pymcxray.FileFormat.MCXRayModel.MassAbsorptionCoefficientModel attribute)


      	TYPE_HENKE (pymcxray.FileFormat.MCXRayModel.MassAbsorptionCoefficientModel attribute)


      	TYPE_HENOC_MAURICE (pymcxray.FileFormat.MCXRayModel.AtomCollisionScreeningModel attribute)

      
        	(pymcxray.FileFormat.MCXRayModel.AtomCrossSectionScreeningModel attribute)


        	(pymcxray.FileFormat.MCXRayModel.AtomScreeningModel attribute)


      


      	TYPE_JOY_LUO (pymcxray.FileFormat.MCXRayModel.AtomMeanIonizationPotentialModel attribute)


      	TYPE_JOY_LUO_KGAUVIN (pymcxray.FileFormat.MCXRayModel.RegionEnergyLossModel attribute)


      	TYPE_JOY_LUO_MONSEL (pymcxray.FileFormat.MCXRayModel.RegionEnergyLossModel attribute)


      	TYPE_KANAYA_OKAYAMA (pymcxray.FileFormat.MCXRayModel.AtomElectronRangeModel attribute)


      	TYPE_KIRKPATRICK_WIEDMAN (pymcxray.FileFormat.MCXRayModel.XRayCSBremsstrahlungModel attribute)


      	TYPE_LINEAR (pymcxray.FileFormat.MCXRayModel.SpectrumInterpolationModel attribute)


      	TYPE_LINEAR_DOUBLE (pymcxray.FileFormat.MCXRayModel.SpectrumInterpolationModel attribute)


      	TYPE_RUTHERFORD (pymcxray.FileFormat.MCXRayModel.AtomCollisionModel attribute)


      	TYPE_SPLINE (pymcxray.FileFormat.MCXRayModel.SpectrumInterpolationModel attribute)


      	TYPE_SPLINE_BATCH (pymcxray.FileFormat.MCXRayModel.SpectrumInterpolationModel attribute)


      	TYPE_SPLINE_POINT (pymcxray.FileFormat.MCXRayModel.SpectrumInterpolationModel attribute)


  





U


  	
      	useLiveTime_s (pymcxray.FileFormat.Results.SimulationParameters.SimulationParameters attribute)


  





V


  	
      	values (pymcxray.FileFormat.Results.Phirhoz.Phirhoz attribute)


      	variedParameters (pymcxray.SimulationsParameters.SimulationsParameters attribute)


      	Version (class in pymcxray.FileFormat.Version)


      	version (pymcxray.FileFormat.MicroscopeParameters.MicroscopeParameters attribute)

      
        	(pymcxray.FileFormat.Models.Models attribute)


        	(pymcxray.FileFormat.ResultsParameters.ResultsParameters attribute)


        	(pymcxray.FileFormat.SimulationInputs.SimulationInputs attribute)


        	(pymcxray.FileFormat.SimulationParameters.SimulationParameters attribute)


        	(pymcxray.FileFormat.Specimen.Specimen attribute)


      


  

  	
      	voxelSimplification (pymcxray.FileFormat.SimulationParameters.SimulationParameters attribute)


  





W


  	
      	weightFraction (pymcxray.FileFormat.Results.PhirhozElement.PhirhozElement attribute)


      	write() (pymcxray.BatchFile.BatchFile method)

      
        	(pymcxray.BatchFileConsole.BatchFileConsole method)


        	(pymcxray.FileFormat.MicroscopeParameters.MicroscopeParameters method)


        	(pymcxray.FileFormat.Models.Models method)


        	(pymcxray.FileFormat.ResultsParameters.ResultsParameters method)


        	(pymcxray.FileFormat.SimulationInputs.SimulationInputs method)


        	(pymcxray.FileFormat.SimulationParameters.SimulationParameters method)


        	(pymcxray.FileFormat.SnrParameters.SnrParameters method)


        	(pymcxray.FileFormat.Specimen.Specimen method)


      


  

  	
      	write_hdf5() (pymcxray.FileFormat.Results.ElectronResults.ElectronResults method)

      
        	(pymcxray.FileFormat.Results.ElectronTrajectoriesResults.ElectronTrajectoriesResults method)


        	(pymcxray.FileFormat.Results.PhirhozEmittedCharacteristic.PhirhozEmittedCharacteristic method)


        	(pymcxray.FileFormat.Results.PhirhozGeneratedCharacteristic.PhirhozGeneratedCharacteristic method)


        	(pymcxray.FileFormat.Results.PhirhozGeneratedCharacteristicThinFilm.PhirhozGeneratedCharacteristicThinFilm method)


        	(pymcxray.FileFormat.Results.XrayIntensities.XrayIntensities method)


        	(pymcxray.FileFormat.Results.XraySpectraRegionsEmitted.XraySpectraRegionsEmitted method)


        	(pymcxray.FileFormat.Results.XraySpectraSpecimen.XraySpectraSpecimen method)


        	(pymcxray.FileFormat.Results.XraySpectraSpecimenEmittedDetected.XraySpectraSpecimenEmittedDetected method)


      


      	writeLine() (pymcxray.FileFormat.Version.Version method)


  





X


  	
      	x_A (pymcxray.FileFormat.Results.ElectronTrajectoriesResults.Collision attribute)


      	XRayCSBremsstrahlungModel (class in pymcxray.FileFormat.MCXRayModel)


      	XRayCSCharacteristicModel (class in pymcxray.FileFormat.MCXRayModel)


      	XrayIntensities (class in pymcxray.FileFormat.Results.XrayIntensities)


      	XrayIntensityXY (class in pymcxray.FileFormat.Results.exported.XrayIntensityXY)


      	XraySimulatedSpectraRegion (class in pymcxray.FileFormat.Results.XraySimulatedSpectraRegion)


  

  	
      	XraySimulatedSpectraSpecimen (class in pymcxray.FileFormat.Results.XraySimulatedSpectraSpecimen)


      	XraySpectraAtomEmittedDetectedLines (class in pymcxray.FileFormat.Results.XraySpectraAtomEmittedDetectedLines)


      	XraySpectraRegionEmitted (class in pymcxray.FileFormat.Results.XraySpectraRegionEmitted)


      	XraySpectraRegionsEmitted (class in pymcxray.FileFormat.Results.XraySpectraRegionsEmitted)


      	XraySpectraSpecimen (class in pymcxray.FileFormat.Results.XraySpectraSpecimen)


      	XraySpectraSpecimenEmittedDetected (class in pymcxray.FileFormat.Results.XraySpectraSpecimenEmittedDetected)


  





Y


  	
      	y_A (pymcxray.FileFormat.Results.ElectronTrajectoriesResults.Collision attribute)


  





Z


  	
      	z_A (pymcxray.FileFormat.Results.ElectronTrajectoriesResults.Collision attribute)
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  Source code for pymcxray

#!/usr/bin/env python
# -*- coding: utf-8 -*-

"""
.. py:currentmodule:: __init__
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>


"""

# Standard library modules.
import os.path
import configparser
import logging
import fnmatch

# Third party modules.

# Local modules.

# Globals and constants variables.
__author__ = """Hendrix Demers"""
__email__ = 'hendrix.demers@mail.mcgill.ca'
__version__ = '0.1.4'

[docs]def get_current_module_path(module_path, relative_path=""):
    """
    Extract the current module path and combine it with the relative path and return it.

    :param str module_path: Pass the `__FILE__` python keyword for this parameter
    :param str relative_path: The relative path to combine with the module path
    :return: The path obtained when combine the module path and relative path
    :rtype: str
    """
    base_path = os.path.dirname(module_path)
    file_path = os.path.join(base_path, relative_path)
    file_path = os.path.normpath(file_path)

    return file_path


[docs]def create_path(path):
    """
    Create a path from the input string if does not exists.

    Does not try to distinct between file and directory in the input string.
    path = "dir1/filename.ext" => "dir1/filename.ext/"
    where the new directory "filename.ext" is created.

    :param str path: The path input string.
    :return: The path with the path separator at the end
    :rtype: str
    """
    path = os.path.normpath(path)
    if not os.path.exists(path):
        os.makedirs(path)

    if len(path) > 0 and path[-1] != os.sep:
        path += os.sep

    return path



def _read_path_from_configuration_file(configurationFile, relativePath, sectionName, keyName):
    path = read_value_from_configuration_file(configurationFile, sectionName, keyName)

    if relativePath.startswith('/'):
        relativePath = relativePath[1:]

    filepath = os.path.join(path, relativePath)
    filepath = os.path.normpath(filepath)
    return filepath

[docs]def read_value_from_configuration_file(configuration_file, section_name, key_name, default=None):
    """
    Read a value from an entry in a section from a configuration file.

    :param str configuration_file: The file path of the configuration file
    :param str section_name: Name of the section
    :param str key_name: Name of the entry to read
    :param default: Default value of the entry if not found
    :return: The value read or default value
    :rtype: str
    """
    config = configparser.SafeConfigParser()
    config.readfp(open(configuration_file))
    if config.has_section(section_name):
        if config.has_option(section_name, key_name):
            value = config.get(section_name, key_name)
            return value
        else:
            logging.error("Configuration file (%s) does not have this option in section %s: %s", configuration_file, key_name, section_name)
            if default == None:
                raise configparser.NoOptionError(key_name, section_name)
            else:
                return default
    else:
        logging.error("Configuration file (%s) does not have this section: %s", configuration_file, section_name)
        if default == None:
            raise configparser.NoSectionError(section_name)
        else:
            return default


[docs]def find_all_files(root, patterns='*', ignore_path_patterns='', ignore_name_patterns='',
                   single_level=False, yield_folders=False):
    """
    Find all files in a root folder.

    From Python Cookbook section 2.16 pages 88--90

    :param root:
    :param patterns:
    :param ignore_path_patterns:
    :param ignore_name_patterns:
    :param single_level:
    :param yield_folders:
    :return:
    """

    # Expand patterns from semicolon-separated string to list
    patterns = patterns.split(';')
    ignore_path_patterns = ignore_path_patterns.split(';')

    root = os.path.abspath(root)
    for path, subdirs, files in os.walk(root):
        if yield_folders:
            files.extend(subdirs)

        addPath = True
        for ignorePathPattern in ignore_path_patterns:
            if fnmatch.fnmatch(path, ignorePathPattern):
                addPath = False

        files.sort()

        for name in files:
            for pattern in patterns:
                if fnmatch.fnmatch(name, pattern):
                    addName = True
                    for ignorePattern in ignore_name_patterns:
                        if fnmatch.fnmatch(name, ignore_name_patterns):
                            addName = False

                    if addPath and addName:
                        yield os.path.join(path, name)
                        break

        if single_level:
            logging.debug("single_level")
            break


[docs]def get_mcxray_program_name(configuration_file_path, default=None):
    """
    Read the MCXRay program name in the configuration file.

    This option specify which executable to use in the script.
    The `console_mcxray_x64.exe` should be OK for most situation.
    If you have a 32-bit system, you have to use `console_mcxray.exe` (32-bit version).

    The configuration file need to have this entry in the section [Paths]:

    .. code-block:: console

        [Paths]
        mcxrayProgramName=console_mcxray_x64.exe

    :param str configuration_file_path: The fule path of the configuration file
    :param str default: Default value to use if the entry is not found
    :return: The MCXRay program name
    :rtype: str
    """
    section_name = "Paths"
    key_name = "mcxrayProgramName"

    program_name = read_value_from_configuration_file(configuration_file_path, section_name, key_name, default)

    return program_name


[docs]def get_results_mcgill_path(configuration_file_path, relative_path=""):
    """
    Read the results path for McGill in the configuration file.
    The results path read in the configuration file is combine with the `relative_path` and return.

    The configuration file need to have this entry in the section [Paths]:

    .. code-block:: console

        [Paths]
        resultsMcGillPath=D:\Dropbox\hdemers\professional\\results\simulations

    :param str configuration_file_path: The file path of the configuration file
    :param str relative_path: Relative path to add to the path read in the configuration file
    :return: Path where the simulation input and results will be written
    :rtype: str
    """

    section_name = "Paths"
    key_name = "resultsMcGillPath"

    file_path = _read_path_from_configuration_file(configuration_file_path, relative_path, section_name, key_name)

    return file_path


[docs]def get_mcxray_program_path(configuration_file_path, relative_path=""):
    """
    Read the MCXRay program path in the configuration file.

    The configuration file need to have this entry in the section [Paths]:

    .. code-block:: console

        [Paths]
        mcxrayProgramPath=C:\hdemers\codings\devcasino

    :param str configuration_file_path: The file path of the configuration file
    :param str relative_path: Relative path to add to the path read in the configuration file
    :return: Path where the mcxray program can be found.
    :rtype: str

    .. deprecated:: 0.1

    .. seealso:: function :py:func:`pymcxray.get_mcxray_archive_path`
    """
    section_name = "Paths"
    key_name = "mcxrayProgramPath"

    file_path = _read_path_from_configuration_file(configuration_file_path, relative_path, section_name, key_name)

    return file_path


[docs]def get_mcxray_archive_path(configuration_file_path, relative_path=""):
    """
    Read the MCXRay archive path in the configuration file.

    The configuration file need to have this entry in the section [Paths]:

    .. code-block:: console

        [Paths]
        mcxrayArchivePath=D:\Dropbox\hdemers\professional\softwareRelease\mcxray

    :param str configuration_file_path: The file path of the configuration file
    :param str relative_path: Relative path to add to the path read in the configuration file
    :return: Path where the mcxray archive can be found.
    :rtype: str
    """
    section_name = "Paths"
    key_name = "mcxrayArchivePath"

    file_path = _read_path_from_configuration_file(configuration_file_path, relative_path, section_name, key_name)

    return file_path


[docs]def get_mcxray_archive_name(configuration_file_path, default=None):
    """
    Read the MCXRay archive name in the configuration file.
    This option allows to choose which version of MCXRay to use for the simulations.

    The configuration file need to have this entry in the section [Paths]:

    .. code-block:: console

        [Paths]
        mcxrayArchiveName=2016-04-11_11h41m28s_MCXRay_v1.6.6.0.zip

    :param str configuration_file_path: The file path of the configuration file
    :param str default: Default value to use if the entry is not found
    :return: The MCXRay archive name
    :rtype: str
    """
    section_name = "Paths"
    key_name = "mcxrayArchiveName"

    program_name = read_value_from_configuration_file(configuration_file_path, section_name, key_name, default)

    return program_name





          

      

      

    

  

    
      
          
            
  Source code for pymcxray.AnalyzeNumberBackgroundWindows

#!/usr/bin/env python
"""
.. py:currentmodule:: analyzeNumberBackgroundWindows
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

Analyze the number of background windows on the x-ray spectrum.
"""

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2012 Hendrix Demers"
__license__ = ""

# Subversion informations for the file.
__svnRevision__ = "$Revision$"
__svnDate__ = "$Date$"
__svnId__ = "$Id$"

# Standard library modules.
import os.path

# Third party modules.
import matplotlib.pyplot as plt
import numpy as np

# Local modules.
import pymcxray.FileFormat.ExportedSpectrum as ExportedSpectrum

# Project modules

# Globals and constants variables.


[docs]class AnalyzeNumberBackgroundWindows(object):
    def __init__(self):
        self._dataPath = r"J:\hdemers\work\results\simulations\McXRay\TestNumberBackgroundWindows"

        self._results = {}

[docs]    def readData(self):
        numberWindowsList = [64, 128, 256, 512, 1024]

        for numberWindows in numberWindowsList:
            filename = "bulkC_E20keV_w%iBW.txt" % (numberWindows)
            filepath = os.path.join(self._dataPath, filename)

            exportedSpectrum = ExportedSpectrum.ExportedSpectrum()
            exportedSpectrum.read(filepath)
            results = exportedSpectrum.getData()
            self._results[numberWindows] = results


[docs]    def plotData(self):
        plt.figure()

        numberWindowsList = [64, 128, 256, 512, 1024]

        for numberWindows in numberWindowsList:
            x, y = self._results[numberWindows]
            y = np.array(y)
            y *= (20.0/numberWindows)

            label = "%i" % (numberWindows)
            plt.semilogy(x, y, label=label)

        plt.xlabel("Energy (keV)")
        plt.ylabel("Counts")
        plt.legend(loc='best')


[docs]    def plotDifference(self):
        pass



[docs]def run():
    analyze = AnalyzeNumberBackgroundWindows()

    analyze.readData()
    analyze.plotData()
    analyze.plotDifference()

    plt.show()


if __name__ == '__main__': #pragma: no cover
    run()




          

      

      

    

  

    
      
          
            
  Source code for pymcxray.AtomData

#!/usr/bin/env python
# -*- coding: utf-8 -*-

"""
.. py:currentmodule:: pymcxray.AtomData
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

MCXRay atom data.
"""

###############################################################################
# Copyright 2017 Hendrix Demers
#
# Licensed under the Apache License, Version 2.0 (the "License");
# you may not use this file except in compliance with the License.
# You may obtain a copy of the License at
#
#     http://www.apache.org/licenses/LICENSE-2.0
#
# Unless required by applicable law or agreed to in writing, software
# distributed under the License is distributed on an "AS IS" BASIS,
# WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
# See the License for the specific language governing permissions and
# limitations under the License.
###############################################################################

# Standard library modules.

# Third party modules.

# Local modules.

# Project modules

# Globals and constants variables.
SHELL_K = "K"
SHELL_L3 = "L3"
SHELL_M5 = "M5"

_NUMBER_SHELLS = 5
_NUMBER_LINES = 9
_NUMBER_ATOMS = 96

ATOM_SHELL_NAMES = ["Shell K", "Shell L", "Shell M", "Shell N", "Shell O"]

ATOM_LINE_NAMES = ["Line Ka1", "Line Ka2", "Line Kb1", "Line Kb2", "Line La ", "Line Lb1", "Line Lb2", "Line Lg ",
                   "Line Ma "]

ATOM_NAMES = ["Hydrogen", "Helium", "Lithium", "Beryllium", "Boron", "Carbon", "Nitrogen", "Oxygen", "Fluorine", "Neon",
              "Sodium", "Magnesium", "Aluminium", "Silicon", "Phosphorus", "Sulfur", "Chlorine", "Argon", "Potassium",
              "Calcium",
              "Scandium", "Titanium", "Vanadium", "Chromium", "Manganese", "Iron", "Cobalt", "Nickel", "Copper", "Zinc",
              "Gallium", "Germanium", "Arsenic", "Selenium", "Bromine", "Krypton", "Rubidium", "Strontium", "Yttrium",
              "Zirconium",
              "Niobium", "Molybdenum", "Technetium", "Ruthenium", "Rhodium", "Palladium", "Silver", "Cadmium", "Indium",
              "Tin",
              "Antimony", "Tellurium", "Iodine", "Xenon", "Cesium", "Barium", "Lanthanum", "Cerium", "Praseodymium",
              "Neodymium",
              "Prometheum", "Samarium", "Europium", "Gadolinium", "Terbium", "Dysprosium", "Holmium", "Erbium",
              "Thulium", "Ytterbium",
              "Lutetium", "Hafnium", "Tantalum", "Tungsten", "Rhenium", "Osmium", "Iridium", "Platinum", "Gold",
              "Mercury",
              "Thallium", "Lead", "Bismuth", "Polonium", "Astatine", "Radon", "Francium", "Radium", "Actinium",
              "Thorium",
              "Protactinium", "Uranium", "Neptunium", "Plutonium", "Americium", "Curium"]

ATOM_SYMBOLS = ["H", "He", "Li", "Be", "B", "C", "N", "O", "F", "Ne",
                "Na", "Mg", "Al", "Si", "P", "S", "Cl", "Ar", "K", "Ca",
                "Sc", "Ti", "V", "Cr", "Mn", "Fe", "Co", "Ni", "Cu", "Zn",
                "Ga", "Ge", "As", "Se", "Br", "Kr", "Rb", "Sr", "Y", "Zr",
                "Nb", "Mo", "Tc", "Ru", "Rh", "Pd", "Ag", "Cd", "In", "Sn",
                "Sb", "Te", "I", "Xe", "Cs", "Ba", "La", "Ce", "Pr", "Nd",
                "Pm", "Sm", "Eu", "Gd", "Td", "Dy", "Ho", "Er", "Tm", "Yb",
                "Lu", "Hf", "Ta", "W", "Re", "Os", "Ir", "Pt", "Au", "Hg",
                "Tl", "Pb", "Bi", "Po", "At", "Rn", "Fr", "Ra", "Ac", "Th",
                "Pa", "U", "Np", "Pu", "Am", "Cm"]

ATOM_WEIGHTS = [1.008, 4.003, 6.940, 9.010, 10.81, 12.01, 14.01, 16.00, 19.00, 20.18,
                22.99, 24.31, 26.98, 28.09, 30.97, 32.06, 35.45, 39.95, 39.10, 40.08,
                44.96, 47.90, 50.94, 52.00, 54.94, 55.85, 58.93, 58.71, 63.55, 65.37,
                69.72, 72.59, 74.92, 78.96, 79.90, 83.80, 85.47, 87.62, 88.91, 91.22,
                92.91, 95.94, 98.91, 101.07, 102.91, 106.4, 107.87, 112.40, 114.82, 118.69,
                121.75, 127.60, 126.90, 131.30, 132.90, 137.34, 138.91, 140.12, 140.91, 144.24,
                145.0, 150.35, 151.96, 157.25, 158.92, 162.50, 164.93, 167.26, 168.93, 173.04,
                174.97, 178.49, 180.95, 183.95, 186.20, 190.20, 192.20, 195.09, 196.97, 200.59,
                204.37, 207.19, 208.98, 209.0, 210.0, 222.0, 223.0, 226.0, 227.0, 232.0,
                231.0, 238.0, 237.0, 244.0, 243.0, 247.0]

# Density in g/cm3.
ATOM_MASS_DENSITY_g_cm3 = [0.071, 0.126, 0.53, 1.85, 2.34, 2.26, 0.81, 1.14, 1.505, 1.2,
                           0.97, 1.74, 2.7, 2.33, 1.82, 2.07, 1.56, 1.4, 0.86, 1.55,
                           3.0, 4.51, 6.1, 7.19, 7.43, 7.86, 8.9, 8.9, 8.96, 7.14,
                           5.91, 5.32, 5.72, 4.79, 3.12, 2.6, 1.53, 2.6, 4.47, 6.49,
                           8.4, 10.2, 11.5, 12.2, 12.4, 12.0, 10.5, 8.65, 7.31, 7.3,
                           6.62, 6.24, 4.94, 3.06, 1.9, 3.5, 6.17, 6.67, 6.77, 7.0,
                           0.0, 7.54, 5.26, 7.89, 8.27, 8.54, 8.8, 9.05, 9.33, 6.98,
                           9.84, 13.1, 16.6, 19.3, 21.0, 22.6, 22.5, 21.4, 19.3, 13.6,
                           11.85, 11.4, 9.8, 9.2, 0.0, 9.91, 0.0, 5.0, 10.07, 11.7,
                           15.4, 18.9, 20.4, 19.8, 13.6, 13.511]

# Ionization energy of K shell in keV.
ATOM_ION_ENERGY_SHELL_K_keV = [0.014, 0.025, 0.055, 0.116, 0.192, 0.283, 0.339, 0.531, 0.687, 0.874,
                               1.080, 1.303, 1.559, 1.838, 2.142, 2.470, 2.819, 3.203, 3.607, 4.038,
                               4.496, 4.964, 5.463, 5.988, 6.537, 7.111, 7.709, 8.331, 8.980, 9.660,
                               10.368, 11.103, 11.863, 12.652, 13.475, 14.323, 15.201, 16.106, 17.037, 17.998,
                               18.987, 20.022, 21.054, 22.118, 23.224, 24.347, 25.517, 26.712, 27.928, 29.190,
                               30.486, 31.809, 33.164, 34.579, 35.959, 37.410, 38.931, 40.449, 41.998, 43.571,
                               45.207, 46.846, 48.515, 50.229, 51.998, 53.789, 55.615, 57.483, 59.335, 61.303,
                               63.304, 65.313, 67.400, 69.508, 71.662, 73.860, 76.097, 78.379, 80.713, 83.106,
                               85.517, 88.001, 90.521, 93.112, 95.740, 98.418, 101.147, 103.927, 106.759, 109.630,
                               112.581, 115.591, 118.619, 121.720, 124.876, 128.088]

# Ionization energy of L3 shell in keV.
ATOM_ION_ENERGY_SHELL_L3_keV = [0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.022,
                                0.034, 0.049, 0.072, 0.098, 0.128, 0.163, 0.202, 0.245, 0.294, 0.349,
                                0.406, 0.454, 0.512, 0.574, 0.639, 0.708, 0.779, 0.853, 0.933, 1.022,
                                1.117, 1.217, 1.323, 1.434, 1.552, 1.675, 1.806, 1.941, 2.079, 2.220,
                                2.374, 2.523, 2.677, 2.837, 3.002, 3.172, 3.352, 3.538, 3.729, 3.928,
                                4.132, 4.341, 4.559, 4.782, 5.011, 5.247, 5.489, 5.729, 5.968, 6.215,
                                6.466, 6.721, 6.983, 7.252, 7.519, 7.850, 8.074, 8.364, 8.652, 8.943,
                                9.241, 9.556, 9.876, 10.198, 10.531, 10.869, 11.211, 11.559, 11.919, 12.285,
                                12.657, 13.044, 13.424, 13.817, 14.215, 14.618, 15.028, 15.442, 15.865, 16.296,
                                16.731, 17.163, 17.614, 18.066, 18.525, 18.990]

# Ionization energy of M5 shell in keV.
ATOM_ION_ENERGY_SHELL_M5_keV = [0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0,
                                0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0,
                                0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0,
                                0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0,
                                0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0,
                                0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.832, 0.883, 0.931, 0.978,
                                1.027, 1.080, 1.130, 1.185, 1.241, 1.295, 1.351, 1.409, 1.467, 1.528,
                                1.588, 1.661, 1.743, 1.814, 1.890, 1.967, 2.048, 2.133, 2.220, 2.313,
                                2.406, 2.502, 2.603, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 3.325,
                                3.442, 3.545, 0.0, 0.0, 0.0, 0.0]

# Characteristic energies of the lines.
ATOM_XRAY_ENERGY_Ka_keV = [0.0, 0.0, 0.0, 0.109, 0.183, 0.277, 0.392, 0.525, 0.677, 0.849,
                           1.041, 1.254, 1.487, 1.740, 2.014, 2.308, 2.622, 2.958, 3.314, 3.692,
                           4.091, 4.511, 4.952, 5.415, 5.899, 6.404, 6.930, 7.478, 8.048, 8.639,
                           9.252, 9.886, 10.544, 11.181, 11.924, 12.649, 13.395, 14.165, 14.958, 15.775,
                           16.615, 17.479, 18.367, 19.279, 20.21, 21.18, 22.16, 23.17, 24.21, 25.27,
                           26.36, 27.47, 28.61, 29.78, 30.97, 32.19, 33.44, 34.72, 36.03, 37.36,
                           38.72, 40.12, 41.54, 42.996, 44.48, 45.998, 47.55, 49.13, 50.74, 52.39,
                           54.07, 54.61, 57.53, 59.32, 61.14, 63.00, 64.90, 66.83, 66.99, 70.82,
                           72.87, 74.97, 77.11, 79.29, 81.52, 83.78, 86.10, 88.47, 90.88, 93.35,
                           95.87, 98.44, 0.0, 0.0, 0.0, 0.0]

ATOM_XRAY_ENERGY_Ka1_keV = [0.0, 0.0, 0.052, 0.110, 0.185, 0.282, 0.392, 0.523, 0.677, 0.851,
                            1.041, 1.254, 1.487, 1.740, 2.015, 2.308, 2.622, 2.957, 3.313, 3.691,
                            4.090, 4.510, 4.952, 5.414, 5.898, 6.403, 6.930, 7.477, 8.047, 8.638,
                            9.251, 9.885, 10.543, 11.221, 11.923, 12.648, 13.394, 14.164, 14.957, 15.774,
                            16.614, 17.478, 18.410, 19.278, 20.214, 21.175, 22.162, 23.172, 24.207, 25.270,
                            26.357, 27.471, 28.610, 29.802, 30.970, 32.191, 33.440, 34.717, 36.023, 37.359,
                            38.649, 40.124, 41.529, 42.983, 44.470, 45.985, 47.528, 49.099, 50.730, 52.360,
                            54.063, 55.757, 57.524, 59.310, 61.131, 62.991, 64.886, 66.820, 68.794, 70.821,
                            72.860, 74.957, 77.097, 79.296, 81.525, 83.800, 86.119, 88.485, 90.894, 93.334,
                            95.851, 98.428, 0.0, 0.0, 0.0, 0.0]

ATOM_XRAY_ENERGY_Ka2_keV = [0.0, 0.0, 0.052, 0.110, 0.185, 0.282, 0.392, 0.523, 0.677, 0.851,
                            1.041, 1.254, 1.486, 1.739, 2.014, 2.306, 2.621, 2.955, 3.310, 3.688,
                            4.085, 4.504, 4.944, 5.405, 5.877, 6.390, 6.915, 7.460, 8.027, 8.615,
                            9.234, 9.854, 10.507, 11.181, 11.877, 12.597, 13.335, 14.097, 14.882, 15.690,
                            16.520, 17.373, 18.328, 19.142, 20.072, 21.018, 21.988, 22.982, 24.000, 25.042,
                            26.109, 27.200, 28.315, 29.485, 30.623, 31.815, 33.033, 34.276, 35.548, 36.845,
                            38.160, 39.523, 40.877, 42.280, 43.737, 45.193, 46.686, 48.205, 49.762, 51.326,
                            52.959, 54.579, 56.270, 57.973, 59.707, 61.477, 63.278, 65.111, 66.980, 68.894,
                            70.820, 72.794, 74.805, 76.868, 78.956, 81.080, 83.243, 85.446, 87.861, 89.942,
                            92.271, 94.649, 0.0, 0.0, 0.0, 0.0]

ATOM_XRAY_ENERGY_Kb1_keV = [0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0,
                            0.0, 1.297, 1.553, 1.832, 2.136, 2.464, 2.815, 3.192, 3.589, 4.012,
                            4.460, 4.931, 5.427, 5.946, 6.490, 7.057, 7.649, 8.264, 8.904, 9.571,
                            10.263, 10.981, 11.725, 12.495, 13.290, 14.112, 14.960, 15.834, 16.736, 17.666,
                            18.621, 19.607, 20.585, 21.655, 22.721, 23.816, 24.942, 26.093, 27.274, 28.483,
                            29.723, 30.993, 32.292, 33.644, 34.984, 36.376, 37.799, 39.255, 40.746, 42.269,
                            43.945, 45.400, 47.207, 48.718, 50.391, 52.178, 53.934, 55.690, 57.576, 59.352,
                            61.282, 63.209, 65.210, 67.233, 69.298, 71.404, 73.549, 75.736, 77.968, 80.258,
                            82.558, 84.922, 87.335, 89.809, 92.319, 94.877, 97.483, 100.136, 102.846, 105.592,
                            108.408, 111.289, 0.0, 0.0, 0.0, 0.0]

ATOM_XRAY_ENERGY_Kb2_keV = [0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0,
                            0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0,
                            0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0,
                            10.365, 11.100, 11.863, 12.651, 13.465, 14.313, 15.184, 16.083, 17.011, 17.969,
                            18.951, 19.964, 21.012, 22.072, 23.169, 24.297, 25.454, 26.641, 27.859, 29.106,
                            30.387, 31.698, 33.016, 34.446, 35.819, 37.255, 38.728, 40.231, 41.772, 43.298,
                            44.955, 46.553, 48.241, 49.961, 51.737, 53.491, 55.292, 57.088, 58.969, 60.959,
                            62.946, 64.936, 66.999, 69.090, 71.220, 73.393, 75.605, 77.866, 80.165, 82.526,
                            84.904, 87.343, 89.833, 92.386, 94.976, 97.616, 100.305, 103.048, 105.838, 108.671,
                            111.575, 114.549, 0.0, 0.0, 0.0, 0.0]

ATOM_XRAY_ENERGY_La_keV = [0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0,
                           0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.341,
                           0.395, 0.452, 0.511, 0.573, 0.637, 0.705, 0.776, 0.852, 0.93, 1.012,
                           1.098, 1.188, 1.282, 1.379, 1.48, 1.586, 1.694, 1.807, 1.923, 2.042,
                           2.166, 2.293, 2.424, 2.559, 2.697, 2.839, 2.984, 3.134, 3.287, 3.414,
                           3.605, 3.769, 3.938, 4.11, 4.287, 4.466, 4.651, 4.840, 5.034, 5.230,
                           5.433, 5.636, 5.846, 6.057, 6.273, 6.495, 6.720, 6.949, 7.180, 7.416,
                           7.656, 7.899, 8.146, 8.398, 8.653, 8.912, 9.175, 9.442, 9.713, 9.989,
                           10.27, 10.55, 10.84, 11.13, 11.43, 11.73, 12.03, 12.34, 12.65, 12.97,
                           13.29, 13.61, 0.0, 0.0, 0.0, 0.0]

ATOM_XRAY_ENERGY_Lb1_keV = [0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0,
                            0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.344,
                            0.399, 0.458, 0.519, 0.581, 0.647, 0.717, 0.790, 0.866, 0.948, 1.032,
                            1.122, 1.216, 1.317, 1.419, 1.526, 1.638, 1.752, 1.872, 1.996, 2.124,
                            2.257, 2.395, 2.538, 2.683, 2.834, 2.990, 3.151, 3.316, 3.487, 3.662,
                            3.843, 4.029, 4.220, 4.422, 4.620, 4.828, 5.043, 5.262, 5.489, 5.722,
                            5.956, 6.206, 6.456, 6.714, 6.979, 7.249, 7.528, 7.810, 8.103, 8.401,
                            8.708, 9.021, 9.341, 9.670, 10.008, 10.354, 10.706, 11.069, 11.439, 11.823,
                            12.210, 12.611, 13.021, 13.441, 13.873, 14.316, 14.770, 15.233, 15.712, 16.200,
                            16.700, 17.218, 0.0, 0.0, 0.0, 0.0]

ATOM_XRAY_ENERGY_Lb2_keV = [0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0,
                            0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0,
                            0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0,
                            0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 2.219,
                            2.367, 2.518, 2.674, 2.836, 3.001, 3.172, 3.348, 3.528, 3.713, 3.904,
                            4.100, 4.301, 4.507, 4.720, 4.936, 5.156, 5.384, 5.613, 5.850, 6.090,
                            6.336, 6.587, 6.842, 7.102, 7.368, 7.638, 7.912, 8.188, 8.472, 8.758,
                            9.048, 9.346, 9.649, 9.959, 10.273, 10.596, 10.918, 11.249, 11.582, 11.923,
                            12.268, 12.620, 12.977, 13.338, 13.705, 14.077, 14.459, 14.839, 15.227, 15.620,
                            16.022, 16.425, 0.0, 0.0, 0.0, 0.0]

ATOM_XRAY_ENERGY_Lg_keV = [0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0,
                           0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0,
                           0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0,
                           0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 2.302,
                           2.462, 2.623, 2.792, 2.964, 3.144, 3.328, 3.519, 3.716, 3.920, 4.131,
                           4.347, 4.570, 4.800, 5.036, 5.280, 5.531, 5.789, 6.052, 6.322, 6.602,
                           6.891, 7.180, 7.478, 7.788, 8.104, 8.418, 8.748, 9.089, 9.424, 9.779,
                           10.142, 10.514, 10.892, 11.283, 11.684, 12.094, 12.509, 12.939, 13.379, 13.828,
                           14.288, 14.762, 15.244, 15.740, 16.248, 16.768, 17.301, 17.845, 18.405, 18.977,
                           19.559, 20.163, 0.0, 0.0, 0.0, 0.0]

ATOM_XRAY_ENERGY_Ma_keV = [0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0,
                           0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0,
                           0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0,
                           0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0,
                           0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0,
                           0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.833, 0.883, 0.929, 0.978,
                           1.033, 1.081, 1.131, 1.185, 1.240, 1.293, 1.348, 1.406, 1.462, 1.521,
                           1.581, 1.645, 1.710, 1.775, 1.843, 1.910, 1.980, 2.051, 2.123, 2.196,
                           2.271, 2.346, 2.423, 2.996, 3.082, 3.171, 0.0, 0.0, 0.0, 0.0,
                           0.0, 0.0, 0.0, 0.0, 0.0, 0.0]


[docs]def getShellList():
    shells = [SHELL_K, SHELL_L3, SHELL_M5]
    return shells



[docs]def getAtomicNumber(symbol):
    atomic_number = ATOM_SYMBOLS.index(symbol) + 1

    return atomic_number



[docs]def getAtomSymbol(atomic_number):
    return ATOM_SYMBOLS[atomic_number - 1]



[docs]def getMassDensity_g_cm3(symbol):
    atomic_number = getAtomicNumber(symbol)

    return ATOM_MASS_DENSITY_g_cm3[atomic_number - 1]



[docs]def get_atomic_weight_g_mol(atomic_number):
    return ATOM_WEIGHTS[atomic_number - 1]



[docs]def getIonizationEnergy_keV(shell, element):
    atomic_number = getAtomicNumber(element)

    if shell == SHELL_K:
        return ATOM_ION_ENERGY_SHELL_K_keV[atomic_number - 1]
    elif shell == SHELL_L3:
        return ATOM_ION_ENERGY_SHELL_L3_keV[atomic_number - 1]
    elif shell == SHELL_M5:
        return ATOM_ION_ENERGY_SHELL_M5_keV[atomic_number]

    return 0.0



[docs]def getXRayEnergy_keV(line, element):
    atomic_number = getAtomicNumber(element)

    if line == SHELL_K:
        return ATOM_XRAY_ENERGY_Ka1_keV[atomic_number - 1]
    elif line == SHELL_L3:
        return ATOM_XRAY_ENERGY_La_keV[atomic_number - 1]
    elif line == SHELL_M5:
        return ATOM_XRAY_ENERGY_Ma_keV[atomic_number - 1]

    return 0.0



[docs]def run():
    print(getMassDensity_g_cm3('Cr'))
    print(ATOM_ION_ENERGY_SHELL_K_keV[7 - 1])
    print(ATOM_ION_ENERGY_SHELL_K_keV[28 - 1])
    print(ATOM_ION_ENERGY_SHELL_K_keV[79 - 1])



if __name__ == '__main__':  # pragma: no cover
    run()




          

      

      

    

  

    
      
          
            
  Source code for pymcxray.BatchFile

#!/usr/bin/env python
"""
.. py:currentmodule:: BatchFile
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

MCXRay batch file creator.
"""

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2012 Hendrix Demers"
__license__ = ""

# Subversion informations for the file.
__svnRevision__ = "$Revision$"
__svnDate__ = "$Date$"
__svnId__ = "$Id$"

# Standard library modules.
import os
import logging
import math

# Third party modules.

# Local modules.

# Project modules

# Globals and constants variables.

[docs]class BatchFile(object):
    def __init__(self, name, numberFiles=1):
        self._name = name
        self._numberFiles = numberFiles

        self._extension = ".bfs"
        self._simulationFilenames = []


[docs]    def addSimulationName(self, simulationFilename):
        self._simulationFilenames.append(simulationFilename)


[docs]    def write(self, path):
        self.removePreviousFiles(path)

        if len(self._simulationFilenames) == 0:
            return

        if self._numberFiles > 1:
            indexStep = int(math.ceil(float(len(self._simulationFilenames))/float(self._numberFiles)))

            indexFilenames = 0
            for indexFile in range(self._numberFiles):
                filename = self._name + "_%i" % (indexFile+1) + self._extension
                filepath = os.path.join(path, filename)
                
                logging.info("Write batch file: %s", filepath)
                batchFile = open(filepath, 'w')

                for simulationFilename in self._simulationFilenames[indexFilenames:indexFilenames+indexStep]:
                    line = simulationFilename + "\n"
                    batchFile.write(line)

                indexFilenames += indexStep

                batchFile.close()
        else:
            filename = self._name + self._extension
            filepath = os.path.join(path, filename)

            logging.info("Write batch file: %s", filepath)
            batchFile = open(filepath, 'w')

            for simulationFilename in self._simulationFilenames:
                line = simulationFilename + "\n"
                batchFile.write(line)

            batchFile.close()


[docs]    def removePreviousFiles(self, path):
        for filename in os.listdir(path):
            if filename.startswith(self._name) and filename.endswith(self._extension):
                filepath = os.path.join(path, filename)
                logging.info("Remove previous file: %s", filepath)
                os.remove(filepath)






          

      

      

    

  

    
      
          
            
  Source code for pymcxray.BatchFileConsole

#!/usr/bin/env python
"""
.. py:currentmodule:: BatchFileConsole
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

MCXRay console batch file creator.

"""

# Standard library modules.
import os
import logging
import math
import random

# Third party modules.

# Local modules.

# Project modules

# Globals and constants variables.

[docs]class BatchFileConsole(object):
    def __init__(self, name, programName, numberFiles=1):
        """
        The batch file is responsible to create the simulation structure with a copy of mcxray program.

        One important parameter to set is the `numberFiles`, this is the number of batch files generated
        and that can be run in parallel. For maximum efficiency it should be set as the number of logical processors minus 1 or 2.
        For example, on a computer with 12 logical processors, the `numberFiles` should be set at 10.

        :param str name: Basename used for the batch files
        :param str programName: Name of the executable to add in the batch file
        :param int numberFiles: Number of batch files to generate and possibly to run in parallel
        """
        self._name = name
        self._programName = programName
        self._numberFiles = numberFiles

        self._extension = ".bat"
        self._simulationFilenames = []


[docs]    def addSimulationName(self, simulationFilename):
        """
        Add a simulation in the simulation list.

        :param str simulationFilename: File path of the simulation added
        """
        self._simulationFilenames.append(simulationFilename)


[docs]    def write(self, path):
        """
        Write the batch files for all simulations in the simulation list.

        :param str path: Path where the batch files are written.
        """
        self._remove_previous_files(path)

        if len(self._simulationFilenames) == 0:
            return
        random.shuffle(self._simulationFilenames)

        if self._numberFiles > 1:
            number_simulations = len(self._simulationFilenames)
            indexStep = int(math.ceil(float(number_simulations)/float(self._numberFiles)))

            indexFilenames = 0
            for indexFile in range(self._numberFiles):
                if indexFilenames < number_simulations:
                    filename = self._name + "_%i" % (indexFile+1) + self._extension
                    filepath = os.path.join(path, filename)

                    logging.info("Write batch file: %s", filepath)
                    batchFile = open(filepath, 'w')

                    for simulationFilename in self._simulationFilenames[indexFilenames:indexFilenames+indexStep]:
                        line = "%s %s\n" % (self._programName, simulationFilename)
                        batchFile.write(line)

                    indexFilenames += indexStep

                    batchFile.close()
        else:
            filename = self._name + self._extension
            filepath = os.path.join(path, filename)

            logging.info("Write batch file: %s", filepath)
            batchFile = open(filepath, 'w')

            for simulationFilename in self._simulationFilenames:
                line = "%s %s\n" % (self._programName, simulationFilename)
                batchFile.write(line)

            batchFile.close()


    def _remove_previous_files(self, path):
        for filename in os.listdir(path):
            if filename.startswith(self._name) and filename.endswith(self._extension):
                filepath = os.path.join(path, filename)
                logging.info("Remove previous file: %s", filepath)
                os.remove(filepath)





          

      

      

    

  

    
      
          
            
  Source code for pymcxray.ComparisonModels

#!/usr/bin/env python
"""
.. py:currentmodule:: ComparisonModels
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

Comparison of the models used by MCXray.
"""

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2012 Hendrix Demers"
__license__ = ""

# Standard library modules.
import os.path
import csv
import logging
import math

# Third party modules.
import matplotlib.pyplot as plt
from matplotlib.backends.backend_pdf import PdfPages
import numpy as np

# Local modules.
from pymcxray import find_all_files, create_path

# Project modules

# Globals and constants variables.

KEY_XRAY_ENERGY_keV = "X-ray energy (keV)"
KEY_THETA_rad = " Theta (rad)"

[docs]class ComparisonModels(object):
    def __init__(self, dataPath):
        self._dataPath = dataPath

[docs]    def graphicsXrayCrossSectionBremstrahlung(self):
        basename = "CompareModels_XrayCrossSectionBremstrahlung"

        atomicNumbers = [6, 13, 29, 40, 47, 60, 79, 92]
        electronEnergies_keV = [1.0, 5.0, 10.0, 20.0, 30.0, 40.0, 50.0, 100.0, 200.0, 300.0, 400.0, 500.0]

        #atomicNumbers = [6, 79]
        #electronEnergies_keV = [200.0]

        for atomicNumber in atomicNumbers:
            for electronEnergy_keV in electronEnergies_keV:
                # CompareModels_XrayCrossSectionBremstrahlung_Z6_E1keV.csv
                filename = "%s_Z%i_E%ikeV.csv" % (basename, atomicNumber, int(electronEnergy_keV))
                filepath = os.path.join(self._dataPath, filename)
                logging.info("Reading filepath: %s", filepath)

                data = {}
                reader = csv.DictReader(open(filepath, 'r'))

                validFieldnames = []
                for fieldname in reader.fieldnames:
                    if fieldname.strip() != "":
                        validFieldnames.append(fieldname)

                for key in validFieldnames:
                    data.setdefault(key, [])

                for rowDict in reader:
                    for key in validFieldnames:
                        data[key].append(float(rowDict[key]))

                logging.info("Number of data: %i", len(data[KEY_XRAY_ENERGY_keV]))

                xrayEnergies_keV = sorted(set(data[KEY_XRAY_ENERGY_keV]))
                thetas_rad = sorted(set(data[KEY_THETA_rad]))
                modelNames = []
                for fieldname in validFieldnames:
                    if fieldname != KEY_XRAY_ENERGY_keV and fieldname != KEY_THETA_rad:
                        modelNames.append(fieldname)

                modelNames = sorted(modelNames)

                graphicFilename = "%s_%s_Z%i_E%ikeV.pdf" % (basename, "XrayEnergy", atomicNumber, int(electronEnergy_keV))
                graphicFilepath = os.path.join(self._dataPath, "Graphics")
                graphicFilepath = create_path(graphicFilepath)
                graphicFilepath = os.path.join(graphicFilepath, graphicFilename)
                pdf = PdfPages(graphicFilepath)

                for theta_rad in thetas_rad:
                    plt.figure()
                    theta_deg = math.degrees(theta_rad)
                    title = r"%i, $E_{0} = %i$ keV, $\theta = %.2f$ deg" % (atomicNumber, int(electronEnergy_keV), theta_deg)
                    plt.title(title)

                    maskArray = np.ma.masked_not_equal(np.array(data[KEY_THETA_rad]), theta_rad)
                    for modelName in modelNames:
                        try:
                            x = np.array(data[KEY_XRAY_ENERGY_keV])[~maskArray.mask]
                            y = np.array(data[modelName])[~maskArray.mask]
                            plt.semilogy(x, y, label=modelName)
                        except ValueError as message:
                            logging.error(message)

                    plt.legend(loc='best')
                    plt.xlabel(r"$E_{x}$ (keV)")
                    plt.ylabel(r"A$^2$/(sr keV)")
                    #plt.ylim(ymin=0.0)

                    pdf.savefig()
                    plt.close()

                pdf.close()

                graphicFilename = "%s_%s_Z%i_E%ikeV.pdf" % (basename, "XrayTheta", atomicNumber, int(electronEnergy_keV))
                graphicFilepath = os.path.join(self._dataPath, "Graphics")
                graphicFilepath = create_path(graphicFilepath)
                graphicFilepath = os.path.join(graphicFilepath, graphicFilename)
                pdf = PdfPages(graphicFilepath)

                for xrayEnergy_keV in xrayEnergies_keV:
                    plt.figure()
                    title = r"%i, $E_{0} = %i$ keV, $E_{X} = %.3f$ keV" % (atomicNumber, int(electronEnergy_keV), xrayEnergy_keV)
                    plt.title(title)

                    maskArray = np.ma.masked_not_equal(np.array(data[KEY_XRAY_ENERGY_keV]), xrayEnergy_keV)
                    for modelName in modelNames:
                        try:
                            x = np.array(data[KEY_THETA_rad])[~maskArray.mask]
                            x = np.degrees(x)
                            y = np.array(data[modelName])[~maskArray.mask]
                            plt.semilogy(x, y, label=modelName)
                        except ValueError as message:
                            logging.error(message)

                    plt.legend(loc='best')
                    plt.xlabel(r"$\theta$ (deg)")
                    plt.ylabel(r"A$^2$/(sr keV)")
                    #plt.ylim(ymin=0.0)

                    pdf.savefig()
                    plt.close()

                pdf.close()


[docs]    def graphicsXrayMassAbsorptionCoefficient(self):
        basename = "CompareModels_XrayMassAbsorptionCoefficient"

        graphicFilename = "%s.pdf" % (basename)
        graphicFilepath = os.path.join(self._dataPath, "Graphics")
        graphicFilepath = create_path(graphicFilepath)
        graphicFilepath = os.path.join(graphicFilepath, graphicFilename)
        pdf = PdfPages(graphicFilepath)

        for filepath in find_all_files(self._dataPath, "CompareModels_XrayMassAbsorptionCoefficient*.csv", single_level=True):
            logging.debug(filepath)

            filename = os.path.basename(filepath)
            name, _extension = os.path.splitext(filename)
            items = name.split('_')
            logging.debug(items[2])
            atomicNumber = int(items[2][1:])
            logging.debug(atomicNumber)

            reader = csv.DictReader(open(filepath, 'r'))

            fieldnames = reader.fieldnames
            logging.debug(fieldnames)
            fieldnames = fieldnames[:-1]

            data = {}
            for fieldname in fieldnames:
                data[fieldname] = []

            for row in reader:
                for fieldname in fieldnames:
                    try:
                        data[fieldname].append(float(row[fieldname]))
                    except ValueError:
                        data[fieldname].append(0.0)

            plt.figure()
            title = "Z = %i" % (atomicNumber)
            plt.title(title)

            x = data["X-ray Energy (keV)"]
            for fieldname in fieldnames[1:]:
                y = data[fieldname]
                plt.loglog(x, y, label=fieldname)

            plt.xlabel(r"Photon Energy (keV)")
            plt.ylabel(r"MAC (cm$^2$/g)")

            plt.legend(loc='best')

            pdf.savefig()
            #plt.close()

        pdf.close()


[docs]    def graphicsEnergyLoss(self):
        basename = "CompareModels_EnergyLoss"

        graphicFilename = "%s.pdf" % (basename)
        graphicFilepath = os.path.join(self._dataPath, "Graphics")
        graphicFilepath = create_path(graphicFilepath)
        graphicFilepath = os.path.join(graphicFilepath, graphicFilename)
        pdf = PdfPages(graphicFilepath)

        for filepath in find_all_files(self._dataPath, "CompareModels_RegionEnergyLoss_*.csv", single_level=True):
            logging.debug(filepath)

            filename = os.path.basename(filepath)
            name, _extension = os.path.splitext(filename)
            items = name.split('_')
            logging.debug(items[2])
            atomicNumber = int(items[2][1:])
            logging.debug(atomicNumber)
            energy_keV = int(items[3][1:-3])
            logging.debug(energy_keV)

            reader = csv.DictReader(open(filepath, 'r'))

            fieldnames = reader.fieldnames
            fieldnames = fieldnames[:-1]
            logging.debug(fieldnames)

            data = {}
            for fieldname in fieldnames:
                data[fieldname] = []

            for row in reader:
                for fieldname in fieldnames:
                    try:
                        data[fieldname].append(1.0e3*float(row[fieldname]))
                    except ValueError:
                        data[fieldname].append(0.0)

            plt.figure()
            title = r"Z = %i, $E_{0} = %.1f$ keV" % (atomicNumber, energy_keV)
            plt.title(title)

            yMin = 0.0
            x = data["Energy (keV)"]
            for fieldname in fieldnames[1:]:
                y = data[fieldname]
                yMin = min(yMin, np.min(y))
                plt.semilogx(x, y, label=fieldname)

            plt.xlabel(r"Energy (keV)")
            plt.ylabel(r"Energy Loss (eV/A)")
            plt.ylim(ymax=0.0, ymin=yMin)
            plt.legend(loc='best')

            pdf.savefig()
            plt.close()

        pdf.close()


[docs]    def graphicsIonizationCrossSection(self):
        basename = "CompareModels_IonizationCrossSection"

        graphicFilename = "%s.pdf" % (basename)
        graphicFilepath = os.path.join(self._dataPath, "Graphics")
        graphicFilepath = create_path(graphicFilepath)
        graphicFilepath = os.path.join(graphicFilepath, graphicFilename)
        pdf = PdfPages(graphicFilepath)

        for filepath in find_all_files(self._dataPath, "CompareModels_XrayCrossSectionCharacteristic_*.csv", single_level=True):
            logging.debug(filepath)

            filename = os.path.basename(filepath)
            name, _extension = os.path.splitext(filename)
            items = name.split('_')
            atomicNumber = int(items[2][1:])
            logging.debug(atomicNumber)
            subshell = items[3]
            logging.debug(subshell)

            reader = csv.DictReader(open(filepath, 'r'))

            fieldnames = reader.fieldnames
            fieldnames = fieldnames[:-1]
            logging.debug(fieldnames)

            data = {}
            for fieldname in fieldnames:
                data[fieldname] = []

            for row in reader:
                for fieldname in fieldnames:
                    try:
                        data[fieldname].append(float(row[fieldname]))
                    except ValueError:
                        data[fieldname].append(0.0)

            plt.figure()
            title = r"Z = %i, %s" % (atomicNumber, subshell)
            plt.title(title)

            x = data["Electron Energy (keV)"]
            #x = data["Overvoltage"]
            for fieldname in fieldnames[2:]:
                y = data[fieldname]
                plt.semilogx(x, y, label=fieldname)

            plt.xlabel(r"Energy (keV)")
            plt.ylabel(r"$\sigma$ (A$^{2}$)")
            plt.legend(loc='best')

            pdf.savefig()
            plt.close()

#             plt.figure()
#             title = r"Z = %i, %s" % (atomicNumber, subshell)
#             plt.title(title)
#
#             #x = data["Electron Energy (keV)"]
#             x = data["Overvoltage"]
#             for fieldname in fieldnames[2:]:
#                 y = data[fieldname]
#                 plt.semilogx(x, y, label=fieldname)
#
#             plt.xlabel(r"Energy (keV)")
#             plt.ylabel(r"$\sigma$ (A$^{2}$)")
#             plt.legend(loc='best')
#
#             pdf.savefig()
#             plt.close()

        pdf.close()



[docs]def runVersion1_2_3():
    dataPath = r"J:\hdemers\work\results\simulations\McXRay\ComparisonModels\2012-09-19_10h52m55s_MCXRay_v1.2.3.0\Results\CompareModelsData"
    comparisonModels = ComparisonModels(dataPath)

    #comparisonModels.graphicsXrayCrossSectionBremstrahlung()
    comparisonModels.graphicsXrayMassAbsorptionCoefficient()


[docs]def runVersion1_4_0():
    dataPath = r"J:\hdemers\work\results\simulations\McXRay\ComparisonModels\2013-04-11_16h37m42s_MCXRay_v1.4.0.0\Results\CompareModelsData"
    comparisonModels = ComparisonModels(dataPath)

    #comparisonModels.graphicsXrayCrossSectionBremstrahlung()
    comparisonModels.graphicsXrayMassAbsorptionCoefficient()


[docs]def runVersion1_4_1():
    dataPath = r"J:\hdemers\work\results\simulations\McXRay\ComparisonModels\2013-04-20_09h31m36s_MCXRay_v1.4.1.0\Results\CompareModelsData"
    comparisonModels = ComparisonModels(dataPath)

    #comparisonModels.graphicsXrayCrossSectionBremstrahlung()
    #comparisonModels.graphicsXrayMassAbsorptionCoefficient()
    #comparisonModels.graphicsEnergyLoss()
    comparisonModels.graphicsIonizationCrossSection()


if __name__ == '__main__': #pragma: no cover
    runVersion1_4_1()




          

      

      

    

  

    
      
          
            
  Source code for pymcxray.DebugSimulatedSpectrum

#!/usr/bin/env python
"""
.. py:currentmodule:: DebugSimulatedSpectrum
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

Debug the simulated spectrum implementation in mcxray.
"""

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2012 Hendrix Demers"
__license__ = ""

# Standard library modules.

# Third party modules.
import matplotlib.pyplot as plt

# Local modules.

# Project modules
import pymcxray.FileFormat.Results.XraySpectraSpecimen as XraySpectraSpecimen
import pymcxray.FileFormat.Results.XraySimulatedSpectraSpecimen as XraySimulatedSpectraSpecimen
import pymcxray.FileFormat.Results.XraySimulatedSpectraRegion as XraySimulatedSpectraRegion

# Globals and constants variables.

[docs]class DebugSimulatedSpectrum(object):
    def __init__(self):
        self._resultsPath = r"J:\hdemers\work\codings\MCXRay\mcxray-110218-hd\Dev\bin\Results"
        self._basename = "testC_10e_10kp"

[docs]    def runSpecimen(self):
        spectraSpecimen = XraySpectraSpecimen.XraySpectraSpecimen()
        spectraSpecimen.path = self._resultsPath
        spectraSpecimen.basename = self._basename
        spectraSpecimen.read()

        simulatedSpectraSpecimen = XraySimulatedSpectraSpecimen.XraySimulatedSpectraSpecimen()
        simulatedSpectraSpecimen.path = self._resultsPath
        simulatedSpectraSpecimen.basename = self._basename
        simulatedSpectraSpecimen.read()

        plt.figure()

        plt.semilogy(spectraSpecimen.energies_keV, spectraSpecimen.totals, label="Synthetic")
        plt.semilogy(simulatedSpectraSpecimen.energies_keV, simulatedSpectraSpecimen.totals, label="Simulated Specimen")

        plt.legend(loc='best')


[docs]    def runRegion(self):
        simulatedSpectraRegion = XraySimulatedSpectraRegion.XraySimulatedSpectraRegion()
        simulatedSpectraRegion.path = self._resultsPath
        simulatedSpectraRegion.basename = self._basename
        simulatedSpectraRegion.read()

        plt.figure()

        plt.semilogy(simulatedSpectraRegion.energies_keV, simulatedSpectraRegion.simulatedIntensities, label="Simulated")
        plt.semilogy(simulatedSpectraRegion.energies_keV, simulatedSpectraRegion.detectedIntensities, label="Detected")

        plt.legend(loc='best')

        plt.figure()

        plt.semilogy(simulatedSpectraRegion.channelNumbers, simulatedSpectraRegion.energiesReference_keV, label="Reference")
        plt.semilogy(simulatedSpectraRegion.channelNumbers, simulatedSpectraRegion.energies_keV, label="Simulated")

        plt.legend(loc='best')

        plt.figure()

        for peakNumber in simulatedSpectraRegion.eNetPeak:
            plt.semilogy(simulatedSpectraRegion.channelNumbers, simulatedSpectraRegion.eNetPeak[peakNumber], label=peakNumber)

        plt.legend(loc='best')

        plt.figure()

        plt.semilogy(simulatedSpectraRegion.energies_keV, simulatedSpectraRegion.peakToBackgrpound, label="P/B")
        plt.semilogy(simulatedSpectraRegion.energies_keV, simulatedSpectraRegion.peakToBackgrpoundAverage, label="P/B average")

        plt.legend(loc='best')



[docs]def run():
    debug = DebugSimulatedSpectrum()
    debug.runSpecimen()
    debug.runRegion()

    plt.show()


if __name__ == '__main__': #pragma: no cover
    run()




          

      

      

    

  

    
      
          
            
  Source code for pymcxray.ElementProperties

#!/usr/bin/env python
""" """

# Standard library modules.
import math

# Third party modules.

# Local modules.

# Globals and constants variables.
g_AvogadroNumber_atom_mol = 6.02205E23

g_elementSymbol = [
        "H"    , "He" , "Li" , "Be" , "B"    , "C"    , "N"    , "O"
    , "F"    , "Ne" , "Na" , "Mg" , "Al" , "Si" , "P"    , "S"
    , "Cl" , "Ar" , "K"    , "Ca" , "Sc" , "Ti" , "V"    , "Cr"
    , "Mn" , "Fe" , "Co" , "Ni" , "Cu" , "Zn" , "Ga" , "Ge"
    , "As" , "Se" , "Br" , "Kr" , "Rb" , "Sr" , "Y"    , "Zr"
    , "Nb" , "Mo" , "Tc" , "Ru" , "Rh" , "Pd" , "Ag" , "Cd"
    , "In" , "Sn" , "Sb" , "Te" , "I"    , "Xe" , "Cs" , "Ba"
    , "La" , "Ce" , "Pr" , "Nd" , "Pm" , "Sm" , "Eu" , "Gd"
    , "Tb" , "Dy" , "Ho" , "Er" , "Tm" , "Yb" , "Lu" , "Hf"
    , "Ta" , "W"    , "Re" , "Os" , "Ir" , "Pt" , "Au" , "Hg"
    , "Tl" , "Pb" , "Bi" , "Po" , "At" , "Rn" , "Fr" , "Ra"
    , "Ac" , "Th" , "Pa" , "U"    , "Np" , "Pu" , "Am" , "Cm"
    , "Bk" , "Cf" , "Es" , "Fm" , "Md" , "No" , "Lr" , "Unq"
    , "Unp" , "Unh"]

g_elementName = [
        "Hydrogen"
    , "Helium"
    , "Lithium"
    , "Beryllium"
    , "Boron"
    , "Carbon"
    , "Nitrogen"
    , "Oxygen"
    , "Fluorine"
    , "Neon"
    , "Sodium"
    , "Magnesium"
    , "Aluminium"
    , "Silicon"
    , "Phosphorus"
    , "Sulfur"
    , "Chlorine"
    , "Argon"
    , "Potassium"
    , "Calcium"
    , "Scandium"
    , "Titanium"
    ,    "Vanadium"
    , "Chromium"
    , "Manganese"
    , "Iron"
    , "Cobalt"
    , "Nickel"
    , "Copper"
    , "Zinc"
    , "Gallium"
    , "Germanium"
    , "Arsenic"
    , "Selenium"
    , "Bromine"
    , "Krypton"
    , "Rubidium"
    , "Strontium"
    , "Yttrium"
    , "Zirconium"
    , "Niobium"
    , "Molybdenum"
    , "Technetium"
    , "Ruthenium"
    , "Rhodium"
    , "Palladium"
    , "Silver"
    , "Cadmium"
    , "Indium"
    , "Tin"
    , "Antimony"
    , "Tellurium"
    , "Iodine"
    , "Xenon"
    , "Cesium"
    , "Barium"
    , "Lanthanum"
    , "Cerium"
    , "Praseodymium"
    , "Neodymium"
    , "Promethium"
    , "Samarium"
    , "Europium"
    , "Gadolinium"
    , "Terbium"
    , "Dysprosium"
    , "Holmium"
    , "Erbium"
    , "Thulium"
    , "Ytterbium"
    ,    "Lutetium"
    , "Hafnium"
    , "Tantalum"
    , "Tungsten"
    , "Rhenium"
    , "Osmium"
    , "Iridium"
    , "Platinum"
    , "Gold"
    , "Mercury"
    , "Thallium"
    , "Lead"
    , "Bismuth"
    , "Polonium"
    , "Astatine"
    , "Radon"
    , "Francium"
    , "Radium"
    , "Actinium"
    , "Thorium"
    , "Protactinium"
    , "Uranium"
    , "Neptunium"
    , "Plutonium"
    , "Americium"
    , "Curium"
    , "Berkelium"
    , "Californium"
    , "Einsteinium"
    , "Fermium"
    , "Mendelevium"
    , "Nobelium"
    , "Lawrencium"
    , "Unnilquadium"
    , "Unnilpentium"
    , "Unnilhexium"]

g_massDensity_g_cm3 = [
    0.0899, 0.1787, 0.5300, 1.8500, 2.3400, 2.6200, 1.2510, 1.4290,
    1.6960, 0.9010, 0.9700, 1.7400, 2.7000, 2.3300, 1.8200, 2.0700,
    3.1700, 1.7840, 0.8600, 1.5500, 3.0000, 4.5000, 5.8000, 7.1900,
    7.4300, 7.8600, 8.9000, 8.9000, 8.9600, 7.1400, 5.9100, 5.3200,
    5.7200, 4.8000, 3.1200, 3.7400, 1.5300, 2.6000, 4.5000, 6.4900,
    8.5500, 10.200, 11.500, 12.200, 12.400, 12.000, 10.500, 8.6500,
    7.3100, 7.3000, 6.6800, 6.2400, 4.9200, 5.8900, 1.8700, 3.5000,
    6.7000, 6.7800, 6.7700, 7.0000, 6.4750, 7.5400, 5.2600, 7.8900,
    8.2700, 8.5400, 8.8000, 9.0500, 9.3300, 6.9800, 9.8400, 13.100,
    16.600, 19.300, 21.000, 22.400, 22.500, 21.400, 19.300, 13.530,
    11.850, 11.400, 9.8000, 9.4000, 1.0000, 9.9100, 1.0000, 5.0000,
    10.070, 11.700, 15.400, 18.900, 20.400, 19.800, 13.600, 13.511
]
"""
Mass density of element in atomic number order.

For element H to Cm (1-96).

In :math:`g/cm{3}`.

From: Tableau periodique des elements, Sargent-Welch scientifique Canada
Limitee.

.. note::

    Element Z = 85 and 87 set to 1 for the calculation.
"""

g_atomicMass_g_mol = [
    1.0079000, 4.0026000, 6.9410000, 9.0121800, 10.810000, 12.011000,
    14.006700, 15.999400, 18.998403, 20.179000, 22.989770, 24.305000,
    26.981540, 28.085500, 30.973760, 32.060000, 35.453000, 39.948000,
    39.098300, 40.080000, 44.955900, 47.900000, 50.941500, 51.996000,
    54.938000, 55.847000, 58.933200, 58.700000, 63.546000, 65.380000,
    69.720000, 72.590000, 74.921600, 78.960000, 79.904000, 83.800000,
    85.467800, 87.620000, 88.905600, 91.220000, 92.906400, 95.940000,
    98.000000, 101.07000, 102.90550, 106.40000, 107.86800, 112.41000,
    114.82000, 118.69000, 121.75000, 127.60000, 126.90450, 131.30000,
    132.90540, 137.33000, 138.90550, 140.12000, 140.90770, 144.24000,
    145.00000, 150.40000, 151.96000, 157.25000, 158.92540, 162.50000,
    164.93040, 167.26000, 168.93420, 173.04000, 174.96700, 178.49000,
    180.94790, 183.85000, 186.20700, 190.20000, 192.22000, 195.09000,
    196.96650, 200.59000, 204.37000, 207.20000, 208.98040, 209.00000,
    210.00000, 222.00000, 223.00000, 226.02540, 227.02780, 232.03810,
    231.03590, 238.02900, 237.04820, 244.00000, 243.00000, 247.00000,
    247.00000, 251.00000, 252.00000, 257.00000, 258.00000, 259.00000,
    260.00000, 261.00000, 262.00000, 263.00000
]
"""
Atomic weight of element in atomic number order.

For element H to Sg (1-106).

Unit :math:`g/mole`.

From: Tableau periodique des elements, Sargent-Welch scientifique Canada
Limitee.
"""

g_FermiEnergy = [
    1.000, 1.000, 4.700, 1.000, 1.000, 1.000, 1.000, 1.000, 1.000,
    1.000, 3.100, 1.000, 1.000, 0.555, 1.000, 1.000, 1.000, 1.000,
    1.000, 1.000, 1.000, 1.000, 1.000, 1.000, 1.000, 1.000, 1.000,
    1.000, 7.000, 1.000, 1.000, 1.000, 1.000, 1.000, 1.000, 1.000,
    1.000, 1.000, 1.000, 1.000, 1.000, 1.000, 1.000, 1.000, 1.000,
    1.000, 5.500, 1.000, 1.000, 1.000, 1.000, 1.000, 1.000, 1.000,
    1.000, 1.000, 1.000, 1.000, 1.000, 1.000, 1.000, 1.000, 1.000,
    1.000, 1.000, 1.000, 1.000, 1.000, 1.000, 1.000, 1.000, 1.000,
    1.000, 1.000, 1.000, 1.000, 1.000, 1.000, 5.500, 1.000, 1.000,
    1.000, 1.000, 1.000, 1.000, 1.000, 1.000, 1.000, 1.000, 1.000,
    1.000, 1.000, 1.000, 1.000, 1.000, 1.000, 1.000, 1.000, 0.000,
    1.000, 1.000, 1.000, 1.000
]
"""
Fermi energy of element in atomic number order.

For element H to Lr (1-103).
From: CASINO source code, DOS version.

.. todo:: Add units.
"""

g_kFermi = [
    7.00E7, 7.00E7, 1.10E8, 7.00E7, 7.00E7, 7.00E7, 7.00E7, 7.00E7,
    7.00E7, 7.00E7, 9.00E7, 7.00E7, 7.00E7, 4.00E7, 7.00E7, 7.00E7,
    7.00E7, 7.00E7, 7.00E7, 7.00E7, 7.00E7, 7.00E7, 7.00E7, 7.00E7,
    7.00E7, 7.00E7, 7.00E7, 7.00E7, 1.35E8, 7.00E7, 7.00E7, 7.00E7,
    7.00E7, 7.00E7, 7.00E7, 7.00E7, 7.00E7, 7.00E7, 7.00E7, 7.00E7,
    7.00E7, 7.00E7, 7.00E7, 7.00E7, 7.00E7, 7.00E7, 1.19E8, 7.00E7,
    7.00E7, 7.00E7, 7.00E7, 7.00E7, 7.00E7, 7.00E7, 7.00E7, 7.00E7,
    7.00E7, 7.00E7, 7.00E7, 7.00E7, 7.00E7, 7.00E7, 7.00E7, 7.00E7,
    7.00E7, 7.00E7, 7.00E7, 7.00E7, 7.00E7, 7.00E7, 7.00E7, 7.00E7,
    7.00E7, 7.00E7, 7.00E7, 7.00E7, 7.00E7, 7.00E7, 1.19E8, 7.00E7,
    7.00E7, 7.00E7, 7.00E7, 7.00E7, 7.00E7, 7.00E7, 7.00E7, 7.00E7,
    7.00E7, 7.00E7, 7.00E7, 7.00E7, 7.00E7, 7.00E7, 7.00E7, 7.00E7,
    7.00E7, 7.00E7, 0.00E0, 7.00E7, 7.00E7, 7.00E7, 7.00E7
]
"""
Fermi wavelength of element in atomic number order.

For element H to Lr (1--103).
From: CASINO source code, DOS version.

.. todo:: Add units.
"""

g_plasmonEnergy = [
    15.0, 15.0, 7.10, 18.7, 22.7, 15.0, 15.0, 15.0, 15.0, 15.0, 5.70,
    10.3, 15.0, 16.7, 15.0, 15.0, 15.0, 15.0, 3.70, 8.80, 14.0, 17.9,
    21.8, 24.9, 21.6, 23.0, 20.9, 20.7, 19.3, 17.2, 13.8, 16.2, 15.0,
    15.0, 15.0, 15.0, 3.41, 8.00, 12.5, 15.0, 15.0, 15.0, 15.0, 15.0,
    15.0, 15.0, 15.0, 19.2, 15.0, 13.4, 15.2, 17.0, 11.4, 15.0, 2.90,
    7.20, 15.0, 15.0, 15.0, 15.0, 15.0, 15.0, 15.0, 15.0, 13.3, 15.0,
    15.0, 14.0, 15.0, 15.0, 15.0, 15.0, 15.0, 15.0, 15.0, 15.0, 15.0,
    35.0, 15.0, 15.0, 15.0, 13.0, 14.2, 15.0, 15.0, 15.0, 15.0, 15.0,
    25.0, 15.0, 15.0, 15.0, 15.0, 15.0, 15.0, 15.0, 15.0, 15.0, 15.0,
    15.0, 15.0, 15.0, 15.0
]
"""
Plasmon energy of element in atomic number order.

For element H to Lr (1-103).
From: CASINO source code, DOS version.

.. todo:: Add units.
"""


[docs]def getMassDensity_g_cm3(atomicNumber):
    index = int(atomicNumber)-1
    return g_massDensity_g_cm3[index]


[docs]def getAtomicMass_g_mol(atomicNumber):
    index = int(atomicNumber)-1
    return g_atomicMass_g_mol[index]


[docs]def getFermiEnergy_eV(atomicNumber):
    index = int(atomicNumber)-1
    return g_FermiEnergy[index]


[docs]def getKFermi_eV(atomicNumber):
    index = int(atomicNumber)-1
    return g_kFermi[index]


[docs]def getPlasmonEnergy_eV(atomicNumber):
    index = int(atomicNumber)-1
    return g_plasmonEnergy[index]


[docs]def getMeanIonizationEnergy_eV(atomic_number):
    """
    Get the mean ionization potential from the atomic number.

    In :math:`eV`.

    :param int  atomic_number: Atomic number
    """

    if atomic_number <= 13.0:
        Value = 11.5 * atomic_number
    else:
        if math.pow(atomic_number, 0.19) > 0.0:
            Value = 9.76 * atomic_number + 58.8 / math.pow(atomic_number, 0.19)
        else:
            Value = 0.0

    return Value


[docs]def getKRatioCorrection(atomicNumber):
    """
    Get the constant k ratio correction needed by the mean ionization potential
    from the atomic number.

    :param int  atomic_number: Atomic number
    """
    Value = 0.734*math.pow(atomicNumber, 0.037);

    return Value


[docs]def getKRatioCorrectionMonsel(atomicNumber, workFunction_keV):
    """
/// K value as defined by Monsel.
/// Used in DE/DS calculation. Casino uses K Gauvin,but for low energy,
/// JR Lowney says that this one is more appropriate (and by experience,
/// it is effectively better for the secondary yield).
/// <p> NOTE : Depends on J (ionisation potential). So it must already be calculated before.
/// @param element Element for whom we want to calculate the K value.
/// @return The K value of the element passed in argument
    """
    value = (0.8576 - (workFunction_keV + 1.0e-3)/getMeanIonizationEnergy_eV(atomicNumber))

    return value


[docs]def computeAtomicDensity_atom_cm3(massDensity_g_cm3, atomicMass_g_mol):
    """
    Compute the atomic density.

    .. math::

        n_{i} = \\frac{N_{A} \\rho_{i}}{A_{i}}

    where

    - :math:`n_{i}` is the atomic density in :math:`\\mathrm{atoms}/cm^{3}`
    - :math:`N_{A}` is the Avogadro number in :math:`\\mathrm{atoms}/mole`
    - :math:`\\rho_{i}` is the mass density in :math:`g/cm^{3}`
    - :math:`A_{i}` is the atomic mass in :math:`g/mole`

    :param float massDensity_g_cm3:
    :param float atomicMass_g_mol:
    """

    return g_AvogadroNumber_atom_mol*massDensity_g_cm3/atomicMass_g_mol


[docs]def getSymbol(atomicNumber):
    index = int(atomicNumber-1)
    return g_elementSymbol[index]


[docs]def getName(atomicNumber):
    index = int(atomicNumber)-1
    return g_elementName[index]


[docs]def getAtomicNumberBySymbol(symbol):
        try:
            return g_elementSymbol.index(symbol.capitalize())+1
        except ValueError:
            print(symbol)


[docs]def getAtomicNumberByName(name):
        try:
            return g_elementName.index(name.capitalize())+1
        except ValueError:
            print(name)


[docs]def getAtomicNumber(atomicNumber=None, name=None, symbol=None):
    if atomicNumber != None:
        return int(atomicNumber)
    elif name != None:
        return getAtomicNumberByName(name)
    elif symbol != None:
        return getAtomicNumberBySymbol(symbol)


[docs]def run():
    print(getMassDensity_g_cm3(24))
    print(7.19*0.054)


[docs]def runAtomicNumberSymbol():
    atomicNumbers = range(1, 92+1, 1)

    for atomicNumber in atomicNumbers:
        symbol = getSymbol(atomicNumber)
        print("%s" % (symbol))


if __name__ == '__main__': #pragma: no cover
    runAtomicNumberSymbol()




          

      

      

    

  

    
      
          
            
  Source code for pymcxray.Simulation

#!/usr/bin/env python
# -*- coding: utf-8 -*-

"""
.. py:currentmodule:: pymcxray.Simulation

.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

MCXRay simulation parameters.
"""

###############################################################################
# Copyright 2017 Hendrix Demers
#
# Licensed under the Apache License, Version 2.0 (the "License");
# you may not use this file except in compliance with the License.
# You may obtain a copy of the License at
#
#     http://www.apache.org/licenses/LICENSE-2.0
#
# Unless required by applicable law or agreed to in writing, software
# distributed under the License is distributed on an "AS IS" BASIS,
# WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
# See the License for the specific language governing permissions and
# limitations under the License.
###############################################################################

# Standard library modules.
import logging
import os.path
from itertools import product

# Third party modules.
import numpy as np

# Local modules.
from pymcxray.ElementProperties import getAtomicMass_g_mol

# Project modules
import pymcxray.AtomData as AtomData
import pymcxray.FileFormat.SimulationInputs as SimulationInputs
import pymcxray.FileFormat.Specimen as Specimen
import pymcxray.FileFormat.Region as Region
import pymcxray.FileFormat.RegionType as RegionType
import pymcxray.FileFormat.RegionDimensions as RegionDimensions
import pymcxray.FileFormat.Element as Element
import pymcxray.FileFormat.Models as Models
import pymcxray.FileFormat.MicroscopeParameters as MicroscopeParameters
import pymcxray.FileFormat.SimulationParameters as SimulationParameters
import pymcxray.FileFormat.ResultsParameters as ResultsParameters

from pymcxray.SimulationsParameters import PARAMETER_INCIDENT_ENERGY_keV, PARAMETER_NUMBER_ELECTRONS, \
    PARAMETER_NUMBER_XRAYS, PARAMETER_TIME_s, PARAMETER_CURRENT_nA, PARAMETER_BEAM_DIAMETER_nm, \
    PARAMETER_BEAM_TILT_deg, PARAMETER_BEAM_POSITION_nm, PARAMETER_DETECTOR_DISTANCE_cm, \
    PARAMETER_DETECTOR_RADIUS_cm, PARAMETER_DETECTOR_THICKNESS_cm, PARAMETER_DETECTOR_NOISE_eV, \
    PARAMETER_DETECTOR_CHANNEL_WIDTH_eV, PARAMETER_TOA_deg, PARAMETER_DETECTOR_AZIMUTHAL_ANGLE_deg, \
    PARAMETER_NUMBER_WINDOWS, PARAMETER_ELASTIC_CROSS_SECTION_SCALING_FACTOR, PARAMETER_ENERGY_LOSS_SCALING_FACTOR, \
    PARAMETER_REPETITION, PARAMETER_MODEL_SAMPLE_ENERGY_LOSS, PARAMETER_MODEL_XRAY_CHARACTERISTIC, \
    PARAMETER_MODEL_XRAY_BREMSSTRAHLUNG, PARAMETER_MODEL_ATOM_CROSS_SECTION, PARAMETER_MODEL_ATOM_COLLISION, \
    PARAMETER_MODEL_ATOM_MAC, PARAMETER_NUMBER_LAYERS_X, PARAMETER_NUMBER_LAYERS_Y, PARAMETER_NUMBER_LAYERS_Z

# Globals and constants variables.


[docs]def createPureBulkSample(atomic_number):
    specimen = Specimen.Specimen()

    specimen.name = AtomData.getAtomSymbol(atomic_number)

    specimen.numberRegions = 1
    region = Region.Region()
    region.numberElements = 1
    element = Element.Element(atomic_number)
    region.elements.append(element)
    region.regionType = RegionType.REGION_TYPE_BOX
    parameters = [-10000000000.0, 10000000000.0, -10000000000.0, 10000000000.0, 0.0, 20000000000.0]
    region.regionDimensions = RegionDimensions.RegionDimensionsBox(parameters)
    specimen.regions.append(region)

    return specimen



[docs]def createAlloyBulkSample(elements, sampleName=None):
    specimen = Specimen.Specimen()

    specimen.numberRegions = 1
    region = Region.Region()
    region.numberElements = len(elements)
    name = ""

    for atomicNumber, weightFraction in elements:
        name += "%s%0.6f" % (AtomData.getAtomSymbol(atomicNumber), weightFraction)
        element = Element.Element(atomicNumber, massFraction=weightFraction)
        region.elements.append(element)

    if sampleName is None:
        specimen.name = name
    else:
        specimen.name = sampleName

    region.regionType = RegionType.REGION_TYPE_BOX
    parameters = [-10000000000.0, 10000000000.0, -10000000000.0, 10000000000.0, 0.0, 20000000000.0]
    region.regionDimensions = RegionDimensions.RegionDimensionsBox(parameters)
    specimen.regions.append(region)

    return specimen



[docs]def createAlloyThinFilm(elements, filmThickness_nm):
    specimen = Specimen.Specimen()

    specimen.numberRegions = 1
    region = Region.Region()
    region.numberElements = len(elements)
    name = ""

    for atomicNumber, weightFraction in elements:
        name += "%s%0.6f" % (AtomData.getAtomSymbol(atomicNumber), weightFraction)
        element = Element.Element(atomicNumber, massFraction=weightFraction)
        region.elements.append(element)

    film_thickness_A = filmThickness_nm*10.0
    name += "T%iA" % (film_thickness_A)

    specimen.name = name
    region.regionType = RegionType.REGION_TYPE_BOX
    parameters = [-10000000000.0, 10000000000.0, -10000000000.0, 10000000000.0, 0.0, film_thickness_A]
    region.regionDimensions = RegionDimensions.RegionDimensionsBox(parameters)
    specimen.regions.append(region)

    return specimen



[docs]def createAlloyThinFilm2(elements, filmThickness_nm):
    specimen = Specimen.Specimen()

    specimen.numberRegions = 2

    # Region 0
    region = Region.Region()
    region.numberElements = 0
    region.regionType = RegionType.REGION_TYPE_BOX
    parameters = [-10000000000.0, 10000000000.0, -10000000000.0, 10000000000.0, 0.0, 20000000000.0]
    region.regionDimensions = RegionDimensions.RegionDimensionsBox(parameters)
    specimen.regions.append(region)

    # Region 1
    region = Region.Region()
    region.numberElements = len(elements)
    name = ""

    for atomicNumber, weightFraction in elements:
        name += "%s%0.6f" % (AtomData.getAtomSymbol(atomicNumber), weightFraction)
        element = Element.Element(atomicNumber, massFraction=weightFraction)
        region.elements.append(element)

    filmThickness_A = filmThickness_nm*10.0
    name += "T%iA" % (filmThickness_A)

    specimen.name = name
    region.regionType = RegionType.REGION_TYPE_BOX
    parameters = [-10000000000.0, 10000000000.0, -10000000000.0, 10000000000.0, 0.0, filmThickness_A]
    region.regionDimensions = RegionDimensions.RegionDimensionsBox(parameters)
    specimen.regions.append(region)

    return specimen



[docs]def createFilmOverSubstrate(atomicNumberFilm, atomicNumberSubstrate,
                            filmThickness_nm=10.0):
    specimen = Specimen.Specimen()

    symbolFilm = AtomData.getAtomSymbol(atomicNumberFilm)
    symbolSubstrate = AtomData.getAtomSymbol(atomicNumberSubstrate)
    name = "%s_T%inm_%s" % (symbolFilm, filmThickness_nm, symbolSubstrate)
    specimen.name = name

    specimen.numberRegions = 2
    region = Region.Region()
    region.numberElements = 1
    element = Element.Element(atomicNumberSubstrate)
    region.elements.append(element)
    region.regionType = RegionType.REGION_TYPE_BOX
    parameters = [-10000000000.0, 10000000000.0, -10000000000.0, 10000000000.0, 0.0, 20000000000.0]
    region.regionDimensions = RegionDimensions.RegionDimensionsBox(parameters)
    specimen.regions.append(region)

    region = Region.Region()
    region.numberElements = 1
    element = Element.Element(atomicNumberFilm)
    region.elements.append(element)
    region.regionType = RegionType.REGION_TYPE_BOX
    filmThickness_A = filmThickness_nm*1.0e1
    parameters = [-10000000000.0, 10000000000.0, -10000000000.0, 10000000000.0, 0.0, filmThickness_A]
    region.regionDimensions = RegionDimensions.RegionDimensionsBox(parameters)
    specimen.regions.append(region)

    return specimen



[docs]def createAlloyFilmOverSubstrate(film_elements, substrate_elements, film_thickness_nm=10.0,
                                 film_mass_density_g_cm3=None, substrate_mass_density_g_cm3=None):
    specimen = Specimen.Specimen()

    name = ""

    specimen.numberRegions = 2

    region = Region.Region()
    region.numberElements = len(substrate_elements)
    for atomicNumber, weightFraction in substrate_elements:
        name += "%s%i" % (AtomData.getAtomSymbol(atomicNumber), weightFraction*100)
        element = Element.Element(atomicNumber, massFraction=weightFraction)
        region.elements.append(element)
    region.regionType = RegionType.REGION_TYPE_BOX
    parameters = [-10000000000.0, 10000000000.0, -10000000000.0, 10000000000.0, 0.0, 20000000000.0]
    region.regionDimensions = RegionDimensions.RegionDimensionsBox(parameters)
    region.regionMassDensity_g_cm3 = substrate_mass_density_g_cm3
    specimen.regions.append(region)

    region = Region.Region()
    region.numberElements = len(film_elements)
    for atomicNumber, weightFraction in film_elements:
        name += "%s%i" % (AtomData.getAtomSymbol(atomicNumber), weightFraction*100)
        element = Element.Element(atomicNumber, massFraction=weightFraction)
        region.elements.append(element)
    region.regionType = RegionType.REGION_TYPE_BOX
    film_thickness_A = film_thickness_nm*1.0e1
    parameters = [-10000000000.0, 10000000000.0, -10000000000.0, 10000000000.0, 0.0, film_thickness_A]
    region.regionDimensions = RegionDimensions.RegionDimensionsBox(parameters)
    region.regionMassDensity_g_cm3 = film_mass_density_g_cm3
    specimen.regions.append(region)

    name += "_T%.1fnm" % (film_thickness_nm)

    specimen.name = name

    return specimen



[docs]class Layer(object):
    def __init__(self, elements, thickness_nm, mass_density_g_cm3=None):
        self.elements = elements
        self.thickness_nm = thickness_nm
        self.mass_density_g_cm3 = mass_density_g_cm3



[docs]def create_multi_horizontal_layer(substrate_elements, layers, substrate_mass_density_g_cm3=None):
    """
    Create a horizontal multi layer sample.

    The substrate is the first region created. The other region are each of the element in the `layers`.

    :param substrate_elements: list of atomic number and weight fraction pair for the composition of the substrate
    :param layers:
    :param substrate_mass_density_g_cm3:
    :return:
    """
    specimen = Specimen.Specimen()
    specimen.numberRegions = 1 + len(layers)

    name = ""

    # Create first region as the substrate.
    region = Region.Region()
    region.numberElements = len(substrate_elements)
    for atomicNumber, weightFraction in substrate_elements:
        name += "%s%i" % (AtomData.getAtomSymbol(atomicNumber), weightFraction*100)
        element = Element.Element(atomicNumber, massFraction=weightFraction)
        region.elements.append(element)
    region.regionType = RegionType.REGION_TYPE_BOX
    parameters = [-10000000000.0, 10000000000.0, -10000000000.0, 10000000000.0, 0.0, 20000000000.0]
    region.regionDimensions = RegionDimensions.RegionDimensionsBox(parameters)
    region.regionMassDensity_g_cm3 = substrate_mass_density_g_cm3
    specimen.regions.append(region)

    # Loop over each layer.
    previous_layer_thickness_A = 0.0
    for layer in layers:
        region = Region.Region()

        region.numberElements = len(layer.elements)
        for atomicNumber, weightFraction in layer.elements:
            name += "_%s%i" % (AtomData.getAtomSymbol(atomicNumber), weightFraction*100)
            element = Element.Element(atomicNumber, massFraction=weightFraction)
            region.elements.append(element)
        region.regionType = RegionType.REGION_TYPE_BOX
        layer_thickness_A = layer.thickness_nm*1.0e1
        parameters = [-10000000000.0, 10000000000.0, -10000000000.0, 10000000000.0, previous_layer_thickness_A, previous_layer_thickness_A + layer_thickness_A]
        region.regionDimensions = RegionDimensions.RegionDimensionsBox(parameters)
        region.regionMassDensity_g_cm3 = layer.mass_density_g_cm3
        specimen.regions.append(region)

        name += "_T{:.1f}nm".format(layer_thickness_A)
        previous_layer_thickness_A = layer_thickness_A

    specimen.name = name

    return specimen



[docs]def createBoxFeatureInSubstrate(feature_elements, substrate_elements, depth_nm, width_nm):
    depth_A = depth_nm*1.0e1
    width_A = width_nm*1.0e1

    specimen = Specimen.Specimen()

    name = ""

    specimen.numberRegions = 2

    region = Region.Region()
    region.numberElements = len(substrate_elements)
    for atomicNumber, weightFraction in substrate_elements:
        name += "%s%i" % (AtomData.getAtomSymbol(atomicNumber), weightFraction*100)
        element = Element.Element(atomicNumber, massFraction=weightFraction)
        region.elements.append(element)
    region.regionType = RegionType.REGION_TYPE_BOX
    parameters = [-10000000000.0, 10000000000.0, -10000000000.0, 10000000000.0, 0.0, 20000000000.0]
    region.regionDimensions = RegionDimensions.RegionDimensionsBox(parameters)
    specimen.regions.append(region)

    region = Region.Region()
    region.numberElements = len(feature_elements)
    for atomicNumber, weightFraction in feature_elements:
        name += "%s%i" % (AtomData.getAtomSymbol(atomicNumber), weightFraction*100)
        element = Element.Element(atomicNumber, massFraction=weightFraction)
        region.elements.append(element)
    region.regionType = RegionType.REGION_TYPE_BOX
    parameters = [-width_A/2.0, width_A/2.0, -width_A/2.0, width_A/2.0, 0.0, depth_A]
    region.regionDimensions = RegionDimensions.RegionDimensionsBox(parameters)
    specimen.regions.append(region)

    name += "_D%inm" % (depth_nm)
    name += "_W%inm" % (width_nm)

    specimen.name = name

    return specimen



[docs]def createFilmInSubstrate(atomicNumberFilm, atomicNumberSubstrate,
                            filmThickness_nm, filmTopPositionZ_nm):
    specimen = Specimen.Specimen()

    symbolFilm = AtomData.getAtomSymbol(atomicNumberFilm)
    symbolSubstrate = AtomData.getAtomSymbol(atomicNumberSubstrate)
    name = "%s_T%inm_Z%inm_%s" % (symbolFilm, filmThickness_nm, filmTopPositionZ_nm, symbolSubstrate)
    specimen.name = name

    specimen.numberRegions = 2

    region = Region.Region()
    region.numberElements = 1
    element = Element.Element(atomicNumberSubstrate)
    region.elements.append(element)
    region.regionType = RegionType.REGION_TYPE_BOX
    parameters = [-10000000000.0, 10000000000.0, -10000000000.0, 10000000000.0, 0.0, 20000000000.0]
    region.regionDimensions = RegionDimensions.RegionDimensionsBox(parameters)
    specimen.regions.append(region)

    region = Region.Region()
    region.numberElements = 1
    element = Element.Element(atomicNumberFilm)
    region.elements.append(element)
    region.regionType = RegionType.REGION_TYPE_BOX
    filmThickness_A = filmThickness_nm*1.0e1
    filmTopPositionZ_A = filmTopPositionZ_nm*1.0e1
    parameters = [-10000000000.0, 10000000000.0, -10000000000.0, 10000000000.0, filmTopPositionZ_A, filmTopPositionZ_A+filmThickness_A]
    region.regionDimensions = RegionDimensions.RegionDimensionsBox(parameters)
    specimen.regions.append(region)

    return specimen



[docs]def createPhirhozSpecimens(atomicNumberTracer, atomicNumberMatrix, tracerThickness_nm, maximumThickness_nm):
    specimens = []

    # Create thin film unsupported.
    elements = [(atomicNumberTracer, 1.0)]
    filmThickness_nm = tracerThickness_nm
    specimen = createAlloyThinFilm(elements, filmThickness_nm)
    specimen.name += "_IsolatedLayer"
    specimens.append(specimen)

    for tracerTopPositionZ_nm in np.arange(0.0, maximumThickness_nm+tracerThickness_nm, tracerThickness_nm):
        specimen = createFilmInSubstrate(atomicNumberTracer, atomicNumberMatrix, tracerThickness_nm, tracerTopPositionZ_nm)
        specimens.append(specimen)

    return specimens



[docs]def createParticleInSubstrate(atomicNumberParticle, atomicNumberSubstrate, particleRadius_nm, particlePositionZ_nm=None):
    if particlePositionZ_nm is None:
        particlePositionZ_nm = particleRadius_nm + 0.1

    specimen = Specimen.Specimen()

    symbolParticle = AtomData.getAtomSymbol(atomicNumberParticle)
    symbolSubstrate = AtomData.getAtomSymbol(atomicNumberSubstrate)
    name = "%s_r%iA_z%iA_%s" % (symbolParticle, int(particleRadius_nm*10), int(particlePositionZ_nm*10), symbolSubstrate)
    specimen.name = name

    specimen.numberRegions = 2
    region = Region.Region()
    region.numberElements = 1
    element = Element.Element(atomicNumberSubstrate)
    region.elements.append(element)
    region.regionType = RegionType.REGION_TYPE_BOX
    parameters = [-10000000000.0, 10000000000.0, -10000000000.0, 10000000000.0, 0.0, 20000000000.0]
    region.regionDimensions = RegionDimensions.RegionDimensionsBox(parameters)
    specimen.regions.append(region)

    region = Region.Region()
    region.numberElements = 1
    element = Element.Element(atomicNumberParticle)
    region.elements.append(element)
    region.regionType = RegionType.REGION_TYPE_SPHERE

    particlePositionX_A = 0.0
    particlePositionY_A = 0.0
    particlePositionZ_A = particlePositionZ_nm*10.0
    particleRadius_A = particleRadius_nm*10.0

    parameters = [particlePositionX_A, particlePositionY_A, particlePositionZ_A, particleRadius_A]
    region.regionDimensions = RegionDimensions.RegionDimensionsSphere(parameters)
    specimen.regions.append(region)

    return specimen



[docs]def createParticleOnSubstrate(atomicNumberParticle, atomicNumberSubstrate, particleDiameter_nm):
    particleDiameter_A = particleDiameter_nm*10.0
    specimen = Specimen.Specimen()

    symbolParticle = AtomData.getAtomSymbol(atomicNumberParticle)
    symbolSubstrate = AtomData.getAtomSymbol(atomicNumberSubstrate)
    name = "%s_d%iA_%s" % (symbolParticle, int(particleDiameter_A), symbolSubstrate)
    specimen.name = name

    specimen.numberRegions = 3

    region = Region.Region()
    region.numberElements = 0
    region.regionType = RegionType.REGION_TYPE_BOX
    parameters = [-10000000000.0, 10000000000.0, -10000000000.0, 10000000000.0, 0.0, 20000000000.0]
    region.regionDimensions = RegionDimensions.RegionDimensionsBox(parameters)
    specimen.regions.append(region)

    region = Region.Region()
    region.numberElements = 1
    element = Element.Element(atomicNumberParticle)
    region.elements.append(element)
    region.regionType = RegionType.REGION_TYPE_SPHERE

    particleRadius_A = particleDiameter_A/2.0
    particlePositionX_A = 0.0
    particlePositionY_A = 0.0
    particlePositionZ_A = particleRadius_A + 1.0

    parameters = [particlePositionX_A, particlePositionY_A, particlePositionZ_A, particleRadius_A]
    region.regionDimensions = RegionDimensions.RegionDimensionsSphere(parameters)
    specimen.regions.append(region)

    region = Region.Region()
    region.numberElements = 1
    element = Element.Element(atomicNumberSubstrate)
    region.elements.append(element)
    region.regionType = RegionType.REGION_TYPE_BOX
    parameters = [-10000000000.0, 10000000000.0, -10000000000.0, 10000000000.0, particlePositionZ_A + 1.0, 20000000000.0]
    region.regionDimensions = RegionDimensions.RegionDimensionsBox(parameters)
    specimen.regions.append(region)

    return specimen



[docs]def createParticleOnFilm(atomicNumberParticle, atomicNumberSubstrate, particleDiameter_nm, filmThiskness_nm):
    particleDiameter_A = particleDiameter_nm*10.0
    film_thickness_A = filmThiskness_nm*10.0
    specimen = Specimen.Specimen()

    symbolParticle = AtomData.getAtomSymbol(atomicNumberParticle)
    symbolSubstrate = AtomData.getAtomSymbol(atomicNumberSubstrate)
    name = "%s_d%iA_%s" % (symbolParticle, int(particleDiameter_A), symbolSubstrate)
    specimen.name = name

    specimen.numberRegions = 3

    region = Region.Region()
    region.numberElements = 0
    region.regionType = RegionType.REGION_TYPE_BOX
    parameters = [-10000000000.0, 10000000000.0, -10000000000.0, 10000000000.0, 0.0, particleDiameter_A+film_thickness_A + 100.0]
    region.regionDimensions = RegionDimensions.RegionDimensionsBox(parameters)
    specimen.regions.append(region)

    region = Region.Region()
    region.numberElements = 1
    element = Element.Element(atomicNumberParticle)
    region.elements.append(element)
    region.regionType = RegionType.REGION_TYPE_SPHERE

    particleRadius_A = particleDiameter_A/2.0
    particlePositionX_A = 0.0
    particlePositionY_A = 0.0
    particlePositionZ_A = particleRadius_A

    parameters = [particlePositionX_A, particlePositionY_A, particlePositionZ_A+0.1, particleRadius_A]
    region.regionDimensions = RegionDimensions.RegionDimensionsSphere(parameters)
    specimen.regions.append(region)

    region = Region.Region()
    region.numberElements = 1
    element = Element.Element(atomicNumberSubstrate)
    region.elements.append(element)
    region.regionType = RegionType.REGION_TYPE_BOX
    parameters = [-10000000000.0, 10000000000.0, -10000000000.0, 10000000000.0, particleDiameter_A+0.2, particleDiameter_A+0.2+film_thickness_A]
    region.regionDimensions = RegionDimensions.RegionDimensionsBox(parameters)
    specimen.regions.append(region)

    return specimen



[docs]def createAlloyParticleInSubstrate(elementsParticle, atomicNumberSubstrate, particleRadius_nm, particlePositionZ_nm=None):
    if particlePositionZ_nm is None:
        particlePositionZ_nm = particleRadius_nm + 0.1

    if particlePositionZ_nm == particleRadius_nm:
        particlePositionZ_nm += 0.1

    specimen = Specimen.Specimen()

    nameParticle = ""
    for atomicNumber, weightFraction in elementsParticle:
        nameParticle += "%s%i" % (AtomData.getAtomSymbol(atomicNumber), weightFraction*100)

    symbolSubstrate = AtomData.getAtomSymbol(atomicNumberSubstrate)
    name = "%s_r%.1fA_z%.1fA_%s" % (nameParticle, particleRadius_nm*10.0, particlePositionZ_nm*10.0, symbolSubstrate)
    specimen.name = name

    specimen.numberRegions = 2
    region = Region.Region()
    region.numberElements = 1
    element = Element.Element(atomicNumberSubstrate)
    region.elements.append(element)
    region.regionType = RegionType.REGION_TYPE_BOX
    parameters = [-10000000000.0, 10000000000.0, -10000000000.0, 10000000000.0, 0.0, 20000000000.0]
    region.regionDimensions = RegionDimensions.RegionDimensionsBox(parameters)
    specimen.regions.append(region)

    region = Region.Region()
    region.numberElements = len(elementsParticle)
    for atomicNumber, weightFraction in elementsParticle:
        element = Element.Element(atomicNumber, massFraction=weightFraction)
        region.elements.append(element)
    region.regionType = RegionType.REGION_TYPE_SPHERE

    particlePositionX_A = 0.0
    particlePositionY_A = 0.0
    particlePositionZ_A = particlePositionZ_nm*10.0
    particleRadius_A = particleRadius_nm*10.0

    parameters = [particlePositionX_A, particlePositionY_A, particlePositionZ_A, particleRadius_A]
    region.regionDimensions = RegionDimensions.RegionDimensionsSphere(parameters)
    specimen.regions.append(region)

    return specimen



[docs]def createAlloyParticleInThinFilm(elementsParticle, atomicNumberSubstrate, particleRadius_nm, filmThickness_nm,
                                  particlePositionZ_nm=None):
    if particlePositionZ_nm is None:
        particlePositionZ_nm = particleRadius_nm + 0.1

    specimen = Specimen.Specimen()

    nameParticle = ""
    for atomicNumber, weightFraction in elementsParticle:
        nameParticle += "%s%i" % (AtomData.getAtomSymbol(atomicNumber), weightFraction*100)

    symbolSubstrate = AtomData.getAtomSymbol(atomicNumberSubstrate)
    name = "%s_r%iA_z%iA_%s" % (nameParticle, int(particleRadius_nm*10), int(particlePositionZ_nm*10), symbolSubstrate)
    filmThickness_A = filmThickness_nm*10.0
    name += "T%iA" % (filmThickness_A)
    specimen.name = name

    specimen.numberRegions = 2
    region = Region.Region()
    region.numberElements = 1
    element = Element.Element(atomicNumberSubstrate)
    region.elements.append(element)
    region.regionType = RegionType.REGION_TYPE_BOX
    parameters = [-10000000000.0, 10000000000.0, -10000000000.0, 10000000000.0, 0.0, filmThickness_A]
    region.regionDimensions = RegionDimensions.RegionDimensionsBox(parameters)
    specimen.regions.append(region)

    region = Region.Region()
    region.numberElements = len(elementsParticle)
    for atomicNumber, weightFraction in elementsParticle:
        element = Element.Element(atomicNumber, massFraction=weightFraction)
        region.elements.append(element)
    region.regionType = RegionType.REGION_TYPE_SPHERE

    particlePositionX_A = 0.0
    particlePositionY_A = 0.0
    particlePositionZ_A = particlePositionZ_nm*10.0
    particleRadius_A = particleRadius_nm*10.0

    if filmThickness_A <= 2.0*particleRadius_A:
        particleRadius_A -= 0.1
        particlePositionZ_A += 0.1

    parameters = [particlePositionX_A, particlePositionY_A, particlePositionZ_A, particleRadius_A]
    region.regionDimensions = RegionDimensions.RegionDimensionsSphere(parameters)
    specimen.regions.append(region)

    return specimen



[docs]def createAlloyBoxInSubstrate(elementsParticle, elementsSubstrate, boxParameters_nm):
    if isinstance(elementsSubstrate, int):
        elementsSubstrate = [(elementsSubstrate, 1.0)]

    specimen = Specimen.Specimen()

    nameParticle = ""
    for atomicNumber, weightFraction in elementsParticle:
        nameParticle += "%s%i" % (AtomData.getAtomSymbol(atomicNumber), weightFraction*100)

    substrateName = ""
    for atomicNumber, weightFraction in elementsParticle:
        substrateName += "%s%i" % (AtomData.getAtomSymbol(atomicNumber), weightFraction*100)

    name = "%s_%s" % (nameParticle, substrateName)
    specimen.name = name

    specimen.numberRegions = 2
    region = Region.Region()
    region.numberElements = len(elementsSubstrate)
    for atomicNumber, weightFraction in elementsSubstrate:
        element = Element.Element(atomicNumber, massFraction=weightFraction)
        region.elements.append(element)
    region.regionType = RegionType.REGION_TYPE_BOX
    parameters = [-10000000000.0, 10000000000.0, -10000000000.0, 10000000000.0, 0.0, 20000000000.0]
    region.regionDimensions = RegionDimensions.RegionDimensionsBox(parameters)
    specimen.regions.append(region)

    region = Region.Region()
    region.numberElements = len(elementsParticle)
    for atomicNumber, weightFraction in elementsParticle:
        element = Element.Element(atomicNumber, massFraction=weightFraction)
        region.elements.append(element)
    region.regionType = RegionType.REGION_TYPE_BOX
    parameters_A = [value_nm*10.0 for value_nm in boxParameters_nm]
    region.regionDimensions = RegionDimensions.RegionDimensionsBox(parameters_A)
    specimen.regions.append(region)

    return specimen



[docs]def createAlloyBoxInThinFilm(elementsParticle, atomicNumberSubstrate, boxParameters_nm, filmThickness_nm):
    specimen = Specimen.Specimen()

    nameParticle = ""
    for atomicNumber, weightFraction in elementsParticle:
        nameParticle += "%s%i" % (AtomData.getAtomSymbol(atomicNumber), weightFraction*100)

    symbolSubstrate = AtomData.getAtomSymbol(atomicNumberSubstrate)
    name = "%s_%s" % (nameParticle, symbolSubstrate)
    filmThickness_A = filmThickness_nm*10.0
    name += "T%iA" % (filmThickness_A)
    specimen.name = name

    specimen.numberRegions = 2
    region = Region.Region()
    region.numberElements = 1
    element = Element.Element(atomicNumberSubstrate)
    region.elements.append(element)
    region.regionType = RegionType.REGION_TYPE_BOX
    parameters = [-10000000000.0, 10000000000.0, -10000000000.0, 10000000000.0, 0.0, filmThickness_A]
    region.regionDimensions = RegionDimensions.RegionDimensionsBox(parameters)
    specimen.regions.append(region)

    region = Region.Region()
    region.numberElements = len(elementsParticle)
    for atomicNumber, weightFraction in elementsParticle:
        element = Element.Element(atomicNumber, massFraction=weightFraction)
        region.elements.append(element)
    region.regionType = RegionType.REGION_TYPE_BOX
    parameters_A = [value_nm*10.0 for value_nm in boxParameters_nm]
    region.regionDimensions = RegionDimensions.RegionDimensionsBox(parameters_A)
    specimen.regions.append(region)

    return specimen



[docs]def createAlloyBoxInVaccuum(elements, boxParameters_nm):
    specimen = Specimen.Specimen()

    nameParticle = ""
    for atomicNumber, weightFraction in elements:
        nameParticle += "%s%i" % (AtomData.getAtomSymbol(atomicNumber), weightFraction*100)

    specimen.numberRegions = 2
    region = Region.Region()
    region.numberElements = 0
    region.regionType = RegionType.REGION_TYPE_BOX
    parameters = [-10000000000.0, 10000000000.0, -10000000000.0, 10000000000.0, 0.0, 20000000000.0]
    region.regionDimensions = RegionDimensions.RegionDimensionsBox(parameters)
    specimen.regions.append(region)

    region = Region.Region()
    region.numberElements = len(elements)
    for atomicNumber, weightFraction in elements:
        element = Element.Element(atomicNumber, massFraction=weightFraction)
        region.elements.append(element)
    region.regionType = RegionType.REGION_TYPE_BOX
    parameters_A = [value_nm*10.0 for value_nm in boxParameters_nm]
    region.regionDimensions = RegionDimensions.RegionDimensionsBox(parameters_A)
    specimen.regions.append(region)

    return specimen



[docs]def createAlloyMultiVerticalLayer(elementsLayers, layerWidths_nm):
    assert(len(elementsLayers) == len(layerWidths_nm))

    specimen = Specimen.Specimen()

    specimen.name = ""
    for elementsLayer in elementsLayers:
        name = ""
        for atomicNumber, _weightFraction in elementsLayer:
            name += "%s" % (AtomData.getAtomSymbol(atomicNumber))

        specimen.name += "%s_" % (name)
    specimen.name = specimen.name[:-1]

    specimen.numberRegions = len(elementsLayers)

    # First region substrate
    region = Region.Region()
    elementsLayer, layerWidth_nm = (elementsLayers[0], layerWidths_nm[0])

    region.numberElements = len(elementsLayer)
    for atomicNumber, weightFraction in elementsLayer:
        element = Element.Element(atomicNumber, massFraction=weightFraction)
        region.elements.append(element)

    layerWidth_A = layerWidth_nm*10.0
    previousWidth_A = layerWidth_A

    region.regionType = RegionType.REGION_TYPE_BOX
    parameters = [-10000000000.0, 10000000000.0, -10000000000.0, 10000000000.0, 0.0, 20000000000.0]
    region.regionDimensions = RegionDimensions.RegionDimensionsBox(parameters)
    specimen.regions.append(region)

    # Other regions starting after the first layer width.
    for elementsLayer, layerWidth_nm in zip(elementsLayers[1:-1], layerWidths_nm[1:-1]):
        layerWidth_A = layerWidth_nm*10.0

        region = Region.Region()
        region.numberElements = len(elementsLayer)
        for atomicNumber, weightFraction in elementsLayer:
            element = Element.Element(atomicNumber, massFraction=weightFraction)
            region.elements.append(element)

        region.regionType = RegionType.REGION_TYPE_BOX
        parameters = [previousWidth_A+1, previousWidth_A+layerWidth_A-1, -10000000000.0, 10000000000.0, 0.0+1, 20000000000.0]
        region.regionDimensions = RegionDimensions.RegionDimensionsBox(parameters)
        specimen.regions.append(region)

        previousWidth_A += layerWidth_A

    # Last region
    region = Region.Region()
    elementsLayer, layerWidth_nm = (elementsLayers[-1], layerWidths_nm[-1])

    region.numberElements = len(elementsLayer)
    for atomicNumber, weightFraction in elementsLayer:
        element = Element.Element(atomicNumber, massFraction=weightFraction)
        region.elements.append(element)

    region.regionType = RegionType.REGION_TYPE_BOX
    parameters = [previousWidth_A+1, 10000000000.0, -10000000000.0, 10000000000.0, 0.0+1, 20000000000.0]
    region.regionDimensions = RegionDimensions.RegionDimensionsBox(parameters)
    specimen.regions.append(region)

    return specimen



[docs]def create_cnt_sample(body_elements, cnt_length_nm=1000.0, cnt_outside_diameter_nm=100.0, cnt_inside_diameter_nm=50.0, particle_diameter_nm=5.0):
    specimen = Specimen.Specimen()

    cnt_length_A = cnt_length_nm * 10.0
    cnt_outside_diameter_A = cnt_outside_diameter_nm * 10.0
    cnt_inside_diameter_A = cnt_inside_diameter_nm *10.0
    particle_diameter_A = particle_diameter_nm * 10.0
    length_A = cnt_length_A

    name = "cnt_B_"
    for atomic_number, weight_fraction in body_elements:
        name += "{:s}{:03d}".format(AtomData.getAtomSymbol(atomic_number), int(weight_fraction*100))
    specimen.name = name

    specimen.numberRegions = 3

    # region 0
    region = Region.Region()
    region.numberElements = 0
    region.regionType = RegionType.REGION_TYPE_BOX
    parameters = [-10000000000.0, 10000000000.0, -10000000000.0, 10000000000.0, 0.0, cnt_outside_diameter_A+particle_diameter_A + 10000.0]
    region.regionDimensions = RegionDimensions.RegionDimensionsBox(parameters)
    specimen.regions.append(region)

    # Outside body
    region = Region.Region()
    region.numberElements = len(body_elements)
    for atomic_number, weight_fraction in body_elements:
        element = Element.Element(atomic_number, massFraction=weight_fraction)
        region.elements.append(element)
    region.regionType = RegionType.REGION_TYPE_CYLINDER
    position_center_X_A = 0.0
    position_center_Y_A = -length_A / 2.0
    position_center_Z_A = cnt_outside_diameter_A / 2.0 + particle_diameter_A
    direction_X = 0.0
    direction_Y = 1.0
    direction_Z = 0.0
    radius_A = cnt_outside_diameter_A/2.0
    parameters = [position_center_X_A, position_center_Y_A, position_center_Z_A,
                  direction_X, direction_Y, direction_Z,
                  length_A, radius_A]
    region.regionDimensions = RegionDimensions.RegionDimensionsCylinder(parameters)
    specimen.regions.append(region)

    # Inside
    region = Region.Region()
    region.numberElements = 0
    region.regionType = RegionType.REGION_TYPE_CYLINDER
    position_center_X_A = 0.0
    position_center_Y_A = -length_A /2.0
    position_center_Z_A = cnt_outside_diameter_A/2.0 + particle_diameter_A
    direction_X = 0.0
    direction_Y = 1.0
    direction_Z = 0.0
    length_A = cnt_length_A
    radius_A = cnt_inside_diameter_A/2.0
    parameters = [position_center_X_A, position_center_Y_A, position_center_Z_A,
                  direction_X, direction_Y, direction_Z,
                  length_A, radius_A]
    region.regionDimensions = RegionDimensions.RegionDimensionsCylinder(parameters)
    specimen.regions.append(region)

    return specimen



[docs]def computeWeightFraction(atomicNumberRef, atomicWeights):
    nominator = atomicWeights[atomicNumberRef] * getAtomicMass_g_mol(atomicNumberRef)
    denominator = 0.0
    for atomicNumber in atomicWeights:
        denominator += atomicWeights[atomicNumber] * getAtomicMass_g_mol(atomicNumber)

    weightFraction = nominator/denominator
    return weightFraction



[docs]def create_weight_fractions(weight_fraction_step, number_elements):
    weight_fractions = np.arange(0.0, 1.0+weight_fraction_step, weight_fraction_step)
    if number_elements == 1:
        return weight_fractions.tolist()

    items = product(weight_fractions.tolist(), repeat=number_elements)
    # data = np.array(list(items))

    weight_fractions_data = []
    for item in items:
        if 1.0-weight_fraction_step/2.0 <= sum(item) <= 1.0+weight_fraction_step/2.0:
            weight_fractions_data.append(tuple(item))

    return list(weight_fractions_data)



[docs]def create_weight_fractions_trace(weight_fraction_step, number_elements, min_weight_fraction, max_weight_fraction):
    weight_fractions = np.arange(min_weight_fraction, max_weight_fraction+weight_fraction_step, weight_fraction_step)
    if number_elements == 1:
        return weight_fractions.tolist()
    trace_data = []
    for _ in range(number_elements-1):
        trace_data.append(weight_fractions.tolist())

    if weight_fraction_step <= max_weight_fraction:
        matrix_weight_fractions = np.arange(1.0-(max_weight_fraction*(number_elements-1)), 1.0 + weight_fraction_step, weight_fraction_step)
    else:
        matrix_weight_fractions = np.arange(1.0-weight_fraction_step, 1.0 + weight_fraction_step, weight_fraction_step)
    trace_data.append(matrix_weight_fractions.tolist())

    items = product(*trace_data)

    weight_fractions_data = []
    for item in items:
        if 1.0-weight_fraction_step/2.0 <= sum(item) <= 1.0+weight_fraction_step/2.0 and max(item[:-1]) <= max_weight_fraction:
            weight_fractions_data.append(tuple(item))

    return list(weight_fractions_data)



[docs]class Simulation(object):
    def __init__(self, overwrite=True):
        self._simulationInputs = SimulationInputs.SimulationInputs()
        self._specimen = Specimen.Specimen()
        self._models = Models.Models()
        self._microscopeParameters = MicroscopeParameters.MicroscopeParameters()
        self._simulationParameters = SimulationParameters.SimulationParameters()
        self._resultParameters = ResultsParameters.ResultsParameters()

        self._overwrite = overwrite

        self._useOldVersion = False

        self._parameters = {}

        self.format_digit = {}

[docs]    def createSimulationFiles(self, path, simulationPath, hdf5_group):
        nameWithoutDot = self.name.replace('.', 'd')
        baseFilenameRef = "Results/%s" % (nameWithoutDot)
        self._simulationParameters.baseFilename = os.path.normpath(baseFilenameRef)

        self._simulationInputs.specimenFilename = self.name + ".sam"
        self._simulationInputs.modelFilename = self.name + ".mdl"
        self._simulationInputs.microsopeFilename = self.name + ".mic"
        self._simulationInputs.simulationParametersFilename = self.name + ".par"
        self._simulationInputs.mapFilename = None
        self._simulationInputs.resultParametersFilename = self.name + ".rp"
        self._simulationInputs.snrFilename = None

        self._path = path

        if self._overwrite or not self.isDone(simulationPath, hdf5_group):
            self._createSimulationInputsFile()
            self._createSpecimenInputFile()
            self._createModelsInputFile()
            self._createMicroscopeInputFile()
            self._createSimulationParametersInputFile()
            self._createResultParametersInputFile()
        elif self.isDone(simulationPath, hdf5_group):
            self.removeInputsFiles()


    def _createSimulationInputsFile(self):
        simulationInputsFilepath = os.path.join(self._path, self.filename)

        self._simulationInputs.write(simulationInputsFilepath)

[docs]    def removeInputsFiles(self):
        file_paths = []

        filepath = os.path.join(self._path, self.name + ".sim")
        file_paths.append(filepath)
        filepath = os.path.join(self._path, self._simulationInputs.specimenFilename)
        file_paths.append(filepath)
        filepath = os.path.join(self._path, self._simulationInputs.modelFilename)
        file_paths.append(filepath)
        filepath = os.path.join(self._path, self._simulationInputs.microsopeFilename)
        file_paths.append(filepath)
        filepath = os.path.join(self._path, self._simulationInputs.simulationParametersFilename)
        file_paths.append(filepath)
        filepath = os.path.join(self._path, self._simulationInputs.resultParametersFilename)
        file_paths.append(filepath)

        for filepath in file_paths:
            if os.path.exists(filepath):
                os.remove(filepath)


    def _createSpecimenInputFile(self):
        filepath = os.path.join(self._path, self._simulationInputs.specimenFilename)
        self._specimen.write(filepath)

    def _createModelsInputFile(self):
        filepath = os.path.join(self._path, self._simulationInputs.modelFilename)
        self._models.write(filepath)

    def _createMicroscopeInputFile(self):
        filepath = os.path.join(self._path, self._simulationInputs.microsopeFilename)
        self._microscopeParameters.write(filepath)

    def _createSimulationParametersInputFile(self):
        filepath = os.path.join(self._path, self._simulationInputs.simulationParametersFilename)
        self._simulationParameters.write(filepath)

    def _createResultParametersInputFile(self):
        filepath = os.path.join(self._path, self._simulationInputs.resultParametersFilename)
        self._resultParameters.write(filepath)

[docs]    def isDone(self, simulationPath, hdf5_group=None):
        _isDone = True
        for suffix in self.getFilenameSuffixes():
            filepath = os.path.join(simulationPath, self._simulationParameters.baseFilename + suffix)
            if not os.path.isfile(filepath):
                _isDone = False
                logging.debug("Missing file: %s", self._simulationParameters.baseFilename + suffix)
                break

        if hdf5_group is not None and not _isDone:
            group_name = self.name
            if group_name in hdf5_group:
                _isDone = True
        return _isDone


[docs]    def getFilenameSuffixes(self):
#         filenameSuffixes = """_ElectronResults.dat
# _ElectronTrajectoriesResults.csv
# _ElectronTrajectoriesResultsInfo.dat
# _InternalDump.dat
# _MacBremsstrahlung.csv
# _MacCharacteristic.csv
# _NumberVacancies.csv
# _Options.txt
# _PartialSpectraInterpolatedRegion_0.csv
# _PartialSpectraOriginalRegion_0.csv
# _PhirhozEmittedBremsstrahlung_Region0.csv
# _PhirhozEmittedBremsstrahlungThinFilm.csv
# _PhirhozEmittedCharacteristic_Region0.csv
# _PhirhozEmittedCharacteristicThinFilm.csv
# _PhirhozEmittedInfo.dat
# _PhirhozGeneratedBremsstrahlung_Region0.csv
# _PhirhozGeneratedBremsstrahlungThinFilm.csv
# _PhirhozGeneratedCharacteristic_Region0.csv
# _PhirhozGeneratedCharacteristicThinFilm.csv
# _PhirhozGeneratedInfo.dat
# _ProgramVersion.dat
# _SimulatedSpectraCharacteristicRegion_0.csv
# _SimulatedSpectraRegion_0.csv
# _SimulatedSpectraRegionInfo_0.dat
# _SimulatedSpectraSpecimen.csv
# _SpectraAtomDetectedLines_Region0.csv
# _SpectraAtomEmittedDetectedLines_Region0.csv
# _SpectraAtomInfo_Region0_Aluminium.dat
# _SpectraAtomInfo_Region0_Copper.dat
# _SpectraAtomPerElectronLines_1_srkeV_Region0.csv
# _SpectraDetectedRegion_0.csv
# _SpectraEmittedDetectedRegion_0.csv
# _SpectraPerElectron_1_srkeV_Region_0.csv
# _SpectraRegionInfo_0.dat
# _SpectraSpecimen.csv
# _SpectraSpecimenEmittedDetected.csv
# _SpectraSpecimenInfo.dat
# _XrayIntensities.csv
# _XrayIntensitiesBremstrahlungAfterInterpolation_Region0.csv
# _XrayIntensitiesBremstrahlungBeforeInterpolation_Region0.csv
# _XrayIntensitiesFromPhirhoz.csv""".splitlines()

        filenameSuffixes = """_ElectronResults.dat
_ElectronTrajectoriesResults.csv
_ElectronTrajectoriesResultsInfo.dat
_InternalDump.dat
_MacBremsstrahlung.csv
_MacCharacteristic.csv
_NumberVacancies.csv
_Options.txt
_PhirhozEmittedBremsstrahlungThinFilm.csv
_PhirhozEmittedCharacteristicThinFilm.csv
_PhirhozEmittedInfo.dat
_PhirhozGeneratedBremsstrahlungThinFilm.csv
_PhirhozGeneratedCharacteristicThinFilm.csv
_PhirhozGeneratedInfo.dat
_ProgramVersion.dat
_SimulatedSpectraSpecimen.csv
_SpectraSpecimen.csv
_SpectraSpecimenEmittedDetected.csv
_SpectraSpecimenInfo.dat
_XrayIntensities.csv
_XrayIntensitiesFromPhirhoz.csv""".splitlines()

        return filenameSuffixes


[docs]    def getProgramVersionFilepath(self, simulationPath):
        filepath = os.path.join(simulationPath, self._simulationParameters.baseFilename + "_ProgramVersion.dat")
        return filepath


[docs]    def setParameters(self, parameters):
        self._parameters = parameters

        if PARAMETER_INCIDENT_ENERGY_keV in parameters:
            self.energy_keV = parameters[PARAMETER_INCIDENT_ENERGY_keV]
        if PARAMETER_NUMBER_ELECTRONS in parameters:
            self.numberElectrons = parameters[PARAMETER_NUMBER_ELECTRONS]
        if PARAMETER_NUMBER_XRAYS in parameters:
            self.numberPhotons = parameters[PARAMETER_NUMBER_XRAYS]
        if PARAMETER_BEAM_DIAMETER_nm in parameters:
            self.beamDiameter_nm = parameters[PARAMETER_BEAM_DIAMETER_nm]
        if PARAMETER_BEAM_TILT_deg in parameters:
            self.beamTilt_deg = parameters[PARAMETER_BEAM_TILT_deg]
        if PARAMETER_BEAM_POSITION_nm in parameters:
            self.beamPosition_nm = parameters[PARAMETER_BEAM_POSITION_nm]

        if PARAMETER_DETECTOR_DISTANCE_cm in parameters:
            self.detectorCrystalDistance_cm = parameters[PARAMETER_DETECTOR_DISTANCE_cm]
        if PARAMETER_DETECTOR_RADIUS_cm in parameters:
            self.detectorCrystalRadius_cm = parameters[PARAMETER_DETECTOR_RADIUS_cm]
        if PARAMETER_DETECTOR_THICKNESS_cm in parameters:
            self.detectorCrystalThickness_cm = parameters[PARAMETER_DETECTOR_THICKNESS_cm]
        if PARAMETER_DETECTOR_NOISE_eV in parameters:
            self.detectorNoise_eV = parameters[PARAMETER_DETECTOR_NOISE_eV]
        if PARAMETER_DETECTOR_CHANNEL_WIDTH_eV in parameters:
            self.detectorChannelWidth_eV = parameters[PARAMETER_DETECTOR_CHANNEL_WIDTH_eV]
        if PARAMETER_TOA_deg in parameters:
            self.takeOffAngle_deg = parameters[PARAMETER_TOA_deg]
        if PARAMETER_DETECTOR_AZIMUTHAL_ANGLE_deg in parameters:
            self.detectorAzimuthalAngle_deg = parameters[PARAMETER_DETECTOR_AZIMUTHAL_ANGLE_deg]
        if PARAMETER_NUMBER_WINDOWS in parameters:
            self.numberContinuumWindows = parameters[PARAMETER_NUMBER_WINDOWS]
        if PARAMETER_NUMBER_LAYERS_X in parameters:
            self.numberLayersX = parameters[PARAMETER_NUMBER_LAYERS_X]
        if PARAMETER_NUMBER_LAYERS_Y in parameters:
            self.numberLayersY = parameters[PARAMETER_NUMBER_LAYERS_Y]
        if PARAMETER_NUMBER_LAYERS_Z in parameters:
            self.numberLayersZ = parameters[PARAMETER_NUMBER_LAYERS_Z]
        if PARAMETER_ELASTIC_CROSS_SECTION_SCALING_FACTOR in parameters:
            self.elasticCrossSectionScalingFactor = parameters[PARAMETER_ELASTIC_CROSS_SECTION_SCALING_FACTOR]
        if PARAMETER_ENERGY_LOSS_SCALING_FACTOR in parameters:
            self.energyLossScalingFactor = parameters[PARAMETER_ENERGY_LOSS_SCALING_FACTOR]

        if PARAMETER_MODEL_SAMPLE_ENERGY_LOSS in parameters:
            self._models.modelSampleEnergyLoss = parameters[PARAMETER_MODEL_SAMPLE_ENERGY_LOSS]
        if PARAMETER_MODEL_XRAY_CHARACTERISTIC in parameters:
            self._models.modelXrayCharacteristic = parameters[PARAMETER_MODEL_XRAY_CHARACTERISTIC]
        if PARAMETER_MODEL_XRAY_BREMSSTRAHLUNG in parameters:
            self._models.modelXrayBremsstrahlung = parameters[PARAMETER_MODEL_XRAY_BREMSSTRAHLUNG]
        if PARAMETER_MODEL_ATOM_CROSS_SECTION in parameters:
            self._models.modelAtomCrossSection = parameters[PARAMETER_MODEL_ATOM_CROSS_SECTION]
        if PARAMETER_MODEL_ATOM_COLLISION in parameters:
            self._models.modelAtomCollision = parameters[PARAMETER_MODEL_ATOM_COLLISION]
        if PARAMETER_MODEL_ATOM_MAC in parameters:
            self._models.modelAtomMac = parameters[PARAMETER_MODEL_ATOM_MAC]



[docs]    def getParameters(self):
        return self._parameters


[docs]    def generateBaseFilename(self):
        nameWithoutDot = self.name.replace('.', 'd')
        baseFilenameRef = "Results/%s" % (nameWithoutDot)
        self._simulationParameters.baseFilename = os.path.normpath(baseFilenameRef)


    @property
    def energy_keV(self):
        return self._microscopeParameters.beamEnergy_keV
    @energy_keV.setter
    def energy_keV(self, energy_keV):
        self._microscopeParameters.beamEnergy_keV = energy_keV

    @property
    def detectorNoise_eV(self):
        return self._microscopeParameters.detectorNoise_eV
    @detectorNoise_eV.setter
    def detectorNoise_eV(self, detectorNoise_eV):
        self._microscopeParameters.detectorNoise_eV = detectorNoise_eV

    @property
    def detectorCrystalDistance_cm(self):
        return self._microscopeParameters.detectorCrystalDistance_cm
    @detectorCrystalDistance_cm.setter
    def detectorCrystalDistance_cm(self, detectorCrystalDistance_cm):
        self._microscopeParameters.detectorCrystalDistance_cm = detectorCrystalDistance_cm

    @property
    def detectorCrystalRadius_cm(self):
        return self._microscopeParameters.detectorCrystalRadius_cm
    @detectorCrystalRadius_cm.setter
    def detectorCrystalRadius_cm(self, detectorCrystalRadius_cm):
        self._microscopeParameters.detectorCrystalRadius_cm = detectorCrystalRadius_cm

    @property
    def detectorCrystalThickness_cm(self):
        return self._microscopeParameters.detectorCrystalThickness_cm
    @detectorCrystalThickness_cm.setter
    def detectorCrystalThickness_cm(self, detectorCrystalThickness_cm):
        self._microscopeParameters.detectorCrystalThickness_cm = detectorCrystalThickness_cm

    @property
    def detectorChannelWidth_eV(self):
        return self._simulationParameters.energyChannelWidth_eV
    @detectorChannelWidth_eV.setter
    def detectorChannelWidth_eV(self, detectorChannelWidth_eV):
        self._simulationParameters.energyChannelWidth_eV = detectorChannelWidth_eV

    @property
    def takeOffAngle_deg(self):
        return self._microscopeParameters.detectorTOA_deg
    @takeOffAngle_deg.setter
    def takeOffAngle_deg(self, takeOffAngle_deg):
        self._microscopeParameters.detectorTOA_deg = takeOffAngle_deg

    @property
    def detectorAzimuthalAngle_deg(self):
        return self._microscopeParameters.detectorAzimuthalAngle_deg
    @detectorAzimuthalAngle_deg.setter
    def detectorAzimuthalAngle_deg(self, detectorAzimuthalAngle_deg):
        self._microscopeParameters.detectorAzimuthalAngle_deg = detectorAzimuthalAngle_deg

    @property
    def numberContinuumWindows(self):
        return self._simulationParameters.numberWindows
    @numberContinuumWindows.setter
    def numberContinuumWindows(self, numberContinuumWindows):
        self._simulationParameters.numberWindows = numberContinuumWindows

    @property
    def numberLayersX(self):
        return self._simulationParameters.numberFilmsX
    @numberLayersX.setter
    def numberLayersX(self, number_layers_x):
        self._simulationParameters.numberFilmsX = number_layers_x

    @property
    def numberLayersY(self):
        return self._simulationParameters.numberFilmsY
    @numberLayersY.setter
    def numberLayersY(self, number_layers_y):
        self._simulationParameters.numberFilmsY = number_layers_y

    @property
    def numberLayersZ(self):
        return self._simulationParameters.numberFilmsZ
    @numberLayersZ.setter
    def numberLayersZ(self, number_layers_z):
        self._simulationParameters.numberFilmsZ = number_layers_z

    @property
    def solidAngle_sr(self):
        d_cm = self._microscopeParameters.detectorCrystalDistance_cm
        r_cm = self._microscopeParameters.detectorCrystalRadius_cm

        value = 4.0 * np.pi * (1.0 - d_cm/np.sqrt(d_cm*d_cm + r_cm*r_cm))
        return value

    @property
    def current_A(self):
        return self._microscopeParameters.beamCurrent_A
    @current_A.setter
    def current_A(self, current_A):
        self._microscopeParameters.beamCurrent_A = current_A

    @property
    def beamDiameter_nm(self):
        return self._microscopeParameters.beamDiameter_A/10.0
    @beamDiameter_nm.setter
    def beamDiameter_nm(self, beamDiameter_nm):
        self._microscopeParameters.beamDiameter_A = beamDiameter_nm*10.0

    @property
    def beamTilt_deg(self):
        return self._microscopeParameters.beamTilt_deg
    @beamTilt_deg.setter
    def beamTilt_deg(self, beamTilt_deg):
        self._microscopeParameters.beamTilt_deg = beamTilt_deg

    @property
    def beamPosition_nm(self):
        beamPositionX_nm = self._microscopeParameters.beamPositionX_A/10.0
        beamPositionY_nm = self._microscopeParameters.beamPositionY_A/10.0
        return (beamPositionX_nm, beamPositionY_nm)

    @beamPosition_nm.setter
    def beamPosition_nm(self, beamPosition_nm):
        self._microscopeParameters.beamPositionX_A = beamPosition_nm[0]*10.0
        self._microscopeParameters.beamPositionY_A = beamPosition_nm[1]*10.0

    @property
    def time_s(self):
        return self._microscopeParameters.time_s
    @time_s.setter
    def time_s(self, time_s):
        self._microscopeParameters.time_s = time_s

    @property
    def basename(self):
        return self._basename
    @basename.setter
    def basename(self, basename):
        self._basename = basename

    @property
    def name(self):
        name = "%s_%s" % (self.basename, self._specimen.name)

        if PARAMETER_INCIDENT_ENERGY_keV in self._parameters:
            if PARAMETER_INCIDENT_ENERGY_keV in self.format_digit:
                name += "_E{:.{}f}keV".format(self._parameters[PARAMETER_INCIDENT_ENERGY_keV], self.format_digit[PARAMETER_INCIDENT_ENERGY_keV])
            else:
                name += "_E%.1fkeV" % (self._parameters[PARAMETER_INCIDENT_ENERGY_keV])

        if PARAMETER_NUMBER_ELECTRONS in self._parameters:
            name += "_N%ie" % (self._parameters[PARAMETER_NUMBER_ELECTRONS])

        if PARAMETER_NUMBER_XRAYS in self._parameters:
            name += "_N%iX" % (self._parameters[PARAMETER_NUMBER_XRAYS])

        if PARAMETER_REPETITION in self._parameters:
            name += "_R%0i" % (self._parameters[PARAMETER_REPETITION])

        if PARAMETER_BEAM_DIAMETER_nm in self._parameters:
            name += "_dB%.1fnm" % (self._parameters[PARAMETER_BEAM_DIAMETER_nm])

        if PARAMETER_BEAM_TILT_deg in self._parameters:
            name += "_tB%.1fdeg" % (self._parameters[PARAMETER_BEAM_TILT_deg])

        if PARAMETER_BEAM_POSITION_nm in self._parameters:
            name += "_PX%.1fPY%.1fnm" % (self._parameters[PARAMETER_BEAM_POSITION_nm])

        if PARAMETER_TIME_s in self._parameters:
            name += "_t%is" % (self._parameters[PARAMETER_TIME_s])

        if PARAMETER_CURRENT_nA in self._parameters:
            name += "_I%inA" % (self._parameters[PARAMETER_CURRENT_nA])

        if PARAMETER_DETECTOR_DISTANCE_cm in self._parameters:
            name += "_dX%.2fcm" % (self._parameters[PARAMETER_DETECTOR_DISTANCE_cm])
        if PARAMETER_DETECTOR_RADIUS_cm in self._parameters:
            name += "_rDX%.2fcm" % (self._parameters[PARAMETER_DETECTOR_RADIUS_cm])
        if PARAMETER_DETECTOR_THICKNESS_cm in self._parameters:
            name += "_TDX%.2fcm" % (self._parameters[PARAMETER_DETECTOR_THICKNESS_cm])
        if PARAMETER_DETECTOR_NOISE_eV in self._parameters:
            name += "_N%.1feV" % (self._parameters[PARAMETER_DETECTOR_NOISE_eV])
        if PARAMETER_DETECTOR_CHANNEL_WIDTH_eV in self._parameters:
            name += "_w%ieV" % (self._parameters[PARAMETER_DETECTOR_CHANNEL_WIDTH_eV])
        if PARAMETER_TOA_deg in self._parameters:
            name += "_TOA%.1fdeg" % (self._parameters[PARAMETER_TOA_deg])
        if PARAMETER_DETECTOR_AZIMUTHAL_ANGLE_deg in self._parameters:
            name += "_AA%.1fdeg" % (self._parameters[PARAMETER_DETECTOR_AZIMUTHAL_ANGLE_deg])
        if PARAMETER_NUMBER_WINDOWS in self._parameters:
            name += "_N%iW" % (self._parameters[PARAMETER_NUMBER_WINDOWS])
        if PARAMETER_NUMBER_LAYERS_X in self._parameters:
            name += "_N%iLX" % (self._parameters[PARAMETER_NUMBER_LAYERS_X])
        if PARAMETER_NUMBER_LAYERS_Y in self._parameters:
            name += "_N%iLY" % (self._parameters[PARAMETER_NUMBER_LAYERS_Y])
        if PARAMETER_NUMBER_LAYERS_Z in self._parameters:
            name += "_N%iLZ" % (self._parameters[PARAMETER_NUMBER_LAYERS_Z])

        if PARAMETER_ELASTIC_CROSS_SECTION_SCALING_FACTOR in self._parameters:
            name += "_ECSF%f" % (self._parameters[PARAMETER_ELASTIC_CROSS_SECTION_SCALING_FACTOR])

        if PARAMETER_ENERGY_LOSS_SCALING_FACTOR in self._parameters:
            name += "_ELF%f" % (self._parameters[PARAMETER_ENERGY_LOSS_SCALING_FACTOR])

        if PARAMETER_MODEL_SAMPLE_ENERGY_LOSS in self._parameters:
            name += "_MSEL%i" % (self._parameters[PARAMETER_MODEL_SAMPLE_ENERGY_LOSS])
        if PARAMETER_MODEL_XRAY_CHARACTERISTIC in self._parameters:
            name += "_MXC%i" % (self._parameters[PARAMETER_MODEL_XRAY_CHARACTERISTIC])
        if PARAMETER_MODEL_XRAY_BREMSSTRAHLUNG in self._parameters:
            name += "_MXB%i" % (self._parameters[PARAMETER_MODEL_XRAY_BREMSSTRAHLUNG])
        if PARAMETER_MODEL_ATOM_CROSS_SECTION in self._parameters:
            name += "_MACS%i" % (self._parameters[PARAMETER_MODEL_ATOM_CROSS_SECTION])
        if PARAMETER_MODEL_ATOM_COLLISION in self._parameters:
            name += "_MAC%i" % (self._parameters[PARAMETER_MODEL_ATOM_COLLISION])
        if PARAMETER_MODEL_ATOM_MAC in self._parameters:
            name += "_MAM%i" % (self._parameters[PARAMETER_MODEL_ATOM_MAC])

        if self._useOldVersion:
            name += "_E%.1fkeV" % (self.energy_keV)

        logging.debug(name)

        return name

    @property
    def filename(self):
        return self.name + ".sim"

    @property
    def resultsBasename(self):
        return self._simulationParameters.baseFilename

    @property
    def numberElectrons(self):
        return self._simulationParameters.numberElectrons
    @numberElectrons.setter
    def numberElectrons(self, numberElectrons):
        self._simulationParameters.numberElectrons = numberElectrons

    @property
    def numberPhotons(self):
        return self._simulationParameters.numberPhotons
    @numberPhotons.setter
    def numberPhotons(self, numberPhotons):
        self._simulationParameters.numberPhotons = numberPhotons

    @property
    def modelXrayBremsstrahlung(self):
        return self._models.modelXrayBremsstrahlung
    @modelXrayBremsstrahlung.setter
    def modelXrayBremsstrahlung(self, modelXrayBremsstrahlung):
        self._models.modelXrayBremsstrahlung = modelXrayBremsstrahlung

    @property
    def numberEnergyWindows(self):
        return self._simulationParameters.numberWindows
    @numberEnergyWindows.setter
    def numberEnergyWindows(self, numberEnergyWindows):
        self._simulationParameters.numberWindows = numberEnergyWindows

    @property
    def spectrumInterpolationModel(self):
        return self._simulationParameters.spectrumInterpolationModel
    @spectrumInterpolationModel.setter
    def spectrumInterpolationModel(self, spectrumInterpolationModel):
        self._simulationParameters.spectrumInterpolationModel = spectrumInterpolationModel

    @property
    def elasticCrossSectionScalingFactor(self):
        return self._simulationParameters.elasticCrossSectionScalingFactor
    @elasticCrossSectionScalingFactor.setter
    def elasticCrossSectionScalingFactor(self, elasticCrossSectionScalingFactor):
        self._simulationParameters.elasticCrossSectionScalingFactor = elasticCrossSectionScalingFactor

    @property
    def energyLossScalingFactor(self):
        return self._simulationParameters.energyLossScalingFactor
    @energyLossScalingFactor.setter
    def energyLossScalingFactor(self, energyLossScalingFactor):
        self._simulationParameters.energyLossScalingFactor = energyLossScalingFactor





          

      

      

    

  

    
      
          
            
  Source code for pymcxray.SimulationsParameters

#!/usr/bin/env python
"""
.. py:currentmodule:: SimulationsParameters
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

Simulations parameters
"""

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2012 Hendrix Demers"
__license__ = ""

# Standard library modules.
import logging
import csv

# Third party modules.

# Local modules.
import pymcxray.multipleloop as multipleloop

# Project modules

# Globals and constants variables.
PARAMETER_INCIDENT_ENERGY_keV = "incidentEnergy"
PARAMETER_NUMBER_ELECTRONS = "numberElectrons"
PARAMETER_NUMBER_XRAYS = "numberXrays"

PARAMETER_REPETITION = "Repetition"

PARAMETER_SPHERE_DIAMETER_nm = "sphereDiameter"
PARAMETER_SPHERE_DEPTH_FRACTION_RADIUS = "sphereDepthFractionRadius"
PARAMETER_BOX_SIDE_nm = "boxSide"
PARAMETER_BOX_WIDTH_nm = "boxWidth"
PARAMETER_BOX_DEPTH_nm = "boxDepth"
PARAMETER_FILM_THICKNESS_nm = "filmThickness"

PARAMETER_MEAN_NUMBER_COLLISIONS = "meanNumberCollisions"

PARAMETER_SPECIMEN = "specimen"
PARAMETER_SAMPLE_NAME = "sampleName"
PARAMETER_ELASTIC_CROSS_SECTION_SCALING_FACTOR = "elasticCrossSectionScalingFactor"
PARAMETER_ENERGY_LOSS_SCALING_FACTOR = "energyLossScalingFactor"

PARAMETER_TIME_s = "time"
PARAMETER_CURRENT_nA = "current"
PARAMETER_ATOMIC_NUMBER = "atomicNumber"
PARAMETER_BEAM_DIAMETER_nm = "beamDiameter"
PARAMETER_BEAM_TILT_deg = "beamTilt"
PARAMETER_BEAM_POSITION_nm = "beamPosition"

PARAMETER_DETECTOR_DISTANCE_cm = "detectorDistance"
PARAMETER_DETECTOR_RADIUS_cm = "detectorRadius"
PARAMETER_DETECTOR_THICKNESS_cm = "detectorThickness"
PARAMETER_DETECTOR_NOISE_eV = "detectorNoise"
PARAMETER_DETECTOR_CHANNEL_WIDTH_eV = "detectorChannelWidth"
PARAMETER_TOA_deg = "detectorTOA"
PARAMETER_DETECTOR_AZIMUTHAL_ANGLE_deg = "azimuthalAngle_deg"
PARAMETER_NUMBER_WINDOWS = "numberBackgroundWindows"

PARAMETER_NUMBER_LAYERS_X = "numberLayersX"
PARAMETER_NUMBER_LAYERS_Y = "numberLayersY"
PARAMETER_NUMBER_LAYERS_Z = "numberLayersZ"

PARAMETER_WEIGHT_FRACTION = "weightFraction"
PARAMETER_WEIGHT_FRACTIONS = "weightFractions"
PARAMETER_ATOMIC_FRACTION = "atomicFraction"
PARAMETER_ATOMIC_FRACTIONs = "atomicFractions"
PARAMETER_ELEMENTS = "elements"
PARAMETER_USER_MASS_DENSITY = "userMassDensity"

PARAMETER_TRACER_ATOMIC_NUMBER = "tracerAtomicNumber"
PARAMETER_TRACER_THICKNESS_nm = "tracerThickness"
PARAMETER_TRACER_LINE = "tracerLine"

PARAMETER_MODEL_SAMPLE_ENERGY_LOSS = "modelSampleEnergyLoss"
PARAMETER_MODEL_XRAY_CHARACTERISTIC = "modelXrayCharacteristic"
PARAMETER_MODEL_XRAY_BREMSSTRAHLUNG = "modelXrayBremsstrahlung"
PARAMETER_MODEL_ATOM_CROSS_SECTION = "modelAtomCrossSection"
PARAMETER_MODEL_ATOM_COLLISION = "modelAtomCollision"
PARAMETER_MODEL_ATOM_MAC = "modelAtomMac"

[docs]class SimulationsParameters(dict):
    def __init__(self):
        self._variedParameters = {}
        self._fixedParameters = {}
        self._computedParameters = set()

[docs]    def addVaried(self, parameterKey, values):
        if parameterKey not in self._variedParameters:
            self._variedParameters[parameterKey] = []

        self._variedParameters[parameterKey].extend(values)

        self._removeDuplicated(self._variedParameters[parameterKey])


    def _removeDuplicated(self, parameters):
        numberBefore = len(parameters)

        try:
            parameters = list(set(parameters))
        except TypeError:
            pass

        numberAfter = len(parameters)
        numberDuplicated = numberBefore - numberAfter
        if numberDuplicated > 0:
            logging.info("Removed %i duplicated items", numberDuplicated)

[docs]    def addFixed(self, parameterKey, value):
        self._fixedParameters[parameterKey] = value


[docs]    def addCompute(self, parameterKey):
        self._computedParameters.add(parameterKey)


[docs]    def getAllSimulationParameters(self):
        parametersList = {}
        parametersList.update(self._variedParameters)
        parametersList.update(self._fixedParameters)

        allValues, names, dummyVaried = multipleloop.combine(parametersList)

        experiments = []

        for values in allValues:
            experiment = dict(zip(names, values))

            for parameterKey in self._computedParameters:
                if parameterKey == PARAMETER_NUMBER_XRAYS:
                    value = self.computeNumberXrays(experiment)
                    experiment[PARAMETER_NUMBER_XRAYS] = value

            experiments.append(experiment)

        return experiments


[docs]    def computeNumberXrays(self, experiment):
        reader = csv.reader(open(self.computeNumberXraysFilepath, 'r'))

        next(reader)

        for row in reader:
            if float(row[0]) == float(experiment[PARAMETER_INCIDENT_ENERGY_keV]) and float(row[1]) == float(experiment[PARAMETER_SPHERE_DIAMETER_nm]):
                counts_1_sAsr = float(row[2])
                break
        else:
            logging.warning("counts_1_sAsr not found for these conditions.")
            return 0

        current_A = experiment[PARAMETER_CURRENT_nA]*1.0e-9
        time_s = experiment[PARAMETER_TIME_s]
        solidAngle_sr =  0.0351945099176

        numberXrays = int(counts_1_sAsr*current_A*time_s*solidAngle_sr)
        return numberXrays


[docs]    def getVariedParameterLabels(self):
        return sorted(self._variedParameters.keys())


    @property
    def computeNumberXraysFilepath(self):
        return self._computeNumberXraysFilepath
    @computeNumberXraysFilepath.setter
    def computeNumberXraysFilepath(self, filepath):
        self._computeNumberXraysFilepath = filepath

    @property
    def fixedParameters(self):
        return self._fixedParameters

    @property
    def variedParameters(self):
        return self._variedParameters


[docs]class SimulationsParametersFixed(object):
    def __init__(self):
        self._experiments = []

[docs]    def addExperiment(self, experiment):
        self._experiments.append(experiment)


[docs]    def getAllSimulationParameters(self):
        return self._experiments






          

      

      

    

  

    
      
          
            
  Source code for pymcxray.multipleloop

#!/usr/bin/env python
"""
This module provides a tool for handling computer experiments with
of a set of input parameters, where each input parameter
is varied in a prescribed fashion.

In short, the parameters are held in a dictionary where the keys are
the names of the parameters and the values are the numerical, string
or other values of the parameters.  The value can take on multiple
values: e.g., an integer parameter 'a' can have values -1, 1 and
10. Similarly, a string parameter 'method' can have values 'Newton'
and 'Bisection'. The module will generate all combination of all
parameters and values, which in the mentioned example will be
(-1, 'Newton'), (1, 'Newton'), (10, 'Newton'), (-1, 'Bisection'),
(1, 'Bisection'), and (10, 'Bisection'). Particular combination
of values can easily be removed.

The usage and implementation of the module are documented in the
book "Python Scripting for Computational Science" (H. P. Langtangen,
Springer, 2009), Chapter 12.1.
"""
# see also http://pyslice.sourceforge.net/HomePage

def _outer(a, b):
    """
    Return the outer product/combination of two lists.
    a is a multi- or one-dimensional list,
    b is a one-dimensional list, tuple, NumPy array or scalar (new parameter)
    Return:  outer combination 'all_combination'.

    The function is to be called repeatedly::

        all = _outer(all, p)
    """
    all_combination = []
    if not isinstance(a, list):
        raise TypeError('a must be a list')
    if isinstance(b, (float,int,complex,str)):  b = [b]  # scalar?

    if len(a) == 0:
        # first call:
        for j in b:
            all_combination.append([j])
    else:
        for j in b:
            for i in a:
                if not isinstance(i, list):
                    raise TypeError('a must be list of list')
                # note: i refers to a list; i.append(j) changes
                # the underlying list (in a), which is not what
                # we want, we need a copy, extend the copy, and
                # add to all_combination
                k = i + [j]  # extend previous prms with new one
                all_combination.append(k)
    return all_combination

[docs]def combine(prm_values):
    """
    Compute the combination of all parameter values in the prm_values
    (nested) list. Main function in this module.

    param prm_values: nested list ``(parameter_name, list_of_parameter_values)``
    or dictionary ``prm_values[parameter_name] = list_of_parameter_values``.
    return: (all, names, varied) where

      - all contains all combinations (experiments)
        all[i] is the list of individual parameter values in
        experiment no i

      - names contains a list of all parameter names

      - varied holds a list of parameter names that are varied
        (i.e. where there is more than one value of the parameter,
        the rest of the parameters have fixed values)


    Code example:

    >>> dx = array([1.0/2**k for k in range(2,5)])
    >>> dt = 3*dx;  dt = dt[:-1]
    >>> p = {'dx': dx, 'dt': dt}
    >>> p
    {'dt': [ 0.75 , 0.375,], 'dx': [ 0.25  , 0.125 , 0.0625,]}
    >>> all, names, varied = combine(p)
    >>> all
    [[0.75, 0.25], [0.375, 0.25], [0.75, 0.125], [0.375, 0.125],
     [0.75, 0.0625], [0.375, 0.0625]]
    """
    if isinstance(prm_values, dict):
        # turn dict into list [(name,values),(name,values),...]:
        prm_values = [(name, prm_values[name]) \
                      for name in prm_values]
    all_combination = []
    varied = []
    for name, values in prm_values:
        all_combination = _outer(all_combination, values)
        if isinstance(values, list) and len(values) > 1:
            varied.append(name)
    names = [name for name, values in prm_values]
    return all_combination, names, varied





          

      

      

    

  

    
      
          
            
  Source code for pymcxray.test_AtomData

#!/usr/bin/env python
"""
.. py:currentmodule:: test_AtomData
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

Tests for the module `AtomData`.
"""
# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2012 Hendrix Demers"
__license__ = ""

# Standard library modules.
import unittest
import logging

# Third party modules.

# Local modules.

# Project modules
import pymcxray.AtomData as AtomData

# Globals and constants variables.

[docs]class TestAtomData(unittest.TestCase):
    """
    TestCase class for the module `AtomData`.
    """

[docs]    def setUp(self):
        """
        Setup method.
        """

        unittest.TestCase.setUp(self)


[docs]    def tearDown(self):
        """
        Teardown method.
        """

        unittest.TestCase.tearDown(self)


[docs]    def testSkeleton(self):
        """
        First test to check if the testcase is working with the testing framework.
        """

        #self.fail("Test if the testcase is working.")
        self.assert_(True)


[docs]    def testConstants(self):
        """
        First test to check if the testcase is working with the testing framework.
        """

        self.assertEquals(AtomData._NUMBER_SHELLS, len(AtomData.ATOM_SHELL_NAMES))
        self.assertEquals(AtomData._NUMBER_LINES, len(AtomData.ATOM_LINE_NAMES))

        self.assertEquals(AtomData._NUMBER_ATOMS, len(AtomData.ATOM_NAMES))
        self.assertEquals(AtomData._NUMBER_ATOMS, len(AtomData.ATOM_SYMBOLS))
        self.assertEquals(AtomData._NUMBER_ATOMS, len(AtomData.ATOM_WEIGHTS))
        self.assertEquals(AtomData._NUMBER_ATOMS, len(AtomData.ATOM_MASS_DENSITY_g_cm3))
        self.assertEquals(AtomData._NUMBER_ATOMS, len(AtomData.ATOM_ION_ENERGY_SHELL_K_keV))
        self.assertEquals(AtomData._NUMBER_ATOMS, len(AtomData.ATOM_ION_ENERGY_SHELL_L3_keV))
        self.assertEquals(AtomData._NUMBER_ATOMS, len(AtomData.ATOM_ION_ENERGY_SHELL_M5_keV))

        #self.fail("Test if the testcase is working.")
        self.assert_(True)



if __name__ == '__main__':  #pragma: no cover
    logging.getLogger().setLevel(logging.DEBUG)
    from pymcxray.Testings import runTestModuleWithCoverage
    runTestModuleWithCoverage(__file__)




          

      

      

    

  

    
      
          
            
  Source code for pymcxray.test_BatchFileConsole

#!/usr/bin/env python
"""
.. py:currentmodule:: test_BatchFileConsole
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

Tests for the module `BatchFileConsole`.
"""

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2012 Hendrix Demers"
__license__ = ""

# Standard library modules.
import unittest
import logging

# Third party modules.

# Local modules.

# Project modules
import pymcxray.BatchFileConsole as BatchFileConsole

# Globals and constants variables.

[docs]class TestBatchFileConsole(unittest.TestCase):
    """
    TestCase class for the module `BatchFileConsole`.
    """

[docs]    def setUp(self):
        """
        Setup method.
        """

        unittest.TestCase.setUp(self)


[docs]    def tearDown(self):
        """
        Teardown method.
        """

        unittest.TestCase.tearDown(self)


[docs]    def testSkeleton(self):
        """
        First test to check if the testcase is working with the testing framework.
        """

        #self.fail("Test if the testcase is working.")
        self.assert_(True)



if __name__ == '__main__':  #pragma: no cover
    logging.getLogger().setLevel(logging.DEBUG)
    from pymcxray.Testings import runTestModuleWithCoverage
    runTestModuleWithCoverage(__file__)




          

      

      

    

  

    
      
          
            
  Source code for pymcxray.test_ComparisonModels

#!/usr/bin/env python
"""
.. py:currentmodule:: test_ComparisonModels
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

Tests for the module `ComparisonModels`.
"""

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2012 Hendrix Demers"
__license__ = ""

# Standard library modules.
import unittest
import logging

# Third party modules.

# Local modules.

# Project modules
import pymcxray.ComparisonModels as ComparisonModels

# Globals and constants variables.

[docs]class TestComparisonModels(unittest.TestCase):
    """
    TestCase class for the module `ComparisonModels`.
    """

[docs]    def setUp(self):
        """
        Setup method.
        """

        unittest.TestCase.setUp(self)


[docs]    def tearDown(self):
        """
        Teardown method.
        """

        unittest.TestCase.tearDown(self)


[docs]    def testSkeleton(self):
        """
        First test to check if the testcase is working with the testing framework.
        """

        #self.fail("Test if the testcase is working.")
        self.assert_(True)



if __name__ == '__main__':  #pragma: no cover
    logging.getLogger().setLevel(logging.DEBUG)
    from pymcxray.Testings import runTestModuleWithCoverage
    runTestModuleWithCoverage(__file__)




          

      

      

    

  

    
      
          
            
  Source code for pymcxray.test_Simulation

#!/usr/bin/env python
# -*- coding: utf-8 -*-

"""
.. py:currentmodule:: test_Simulation
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

Tests for the module `Simulation`.
"""

###############################################################################
# Copyright 2017 Hendrix Demers
#
# Licensed under the Apache License, Version 2.0 (the "License");
# you may not use this file except in compliance with the License.
# You may obtain a copy of the License at
#
#     http://www.apache.org/licenses/LICENSE-2.0
#
# Unless required by applicable law or agreed to in writing, software
# distributed under the License is distributed on an "AS IS" BASIS,
# WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
# See the License for the specific language governing permissions and
# limitations under the License.
###############################################################################

# Standard library modules.
import unittest

# Third party modules.

# Local modules.

# Project modules
# import pymcxray.Simulation as Simulation
from pymcxray.Simulation import create_weight_fractions, create_weight_fractions_trace
from pymcxray.Simulation import Layer, create_multi_horizontal_layer

# Globals and constants variables.


[docs]class TestSimulation(unittest.TestCase):
    """
    TestCase class for the module `Simulation`.
    """

[docs]    def setUp(self):
        """
        Setup method.
        """

        unittest.TestCase.setUp(self)


[docs]    def tearDown(self):
        """
        Teardown method.
        """

        unittest.TestCase.tearDown(self)


[docs]    def testSkeleton(self):
        """
        First test to check if the testcase is working with the testing framework.
        """

        # self.fail("Test if the testcase is working.")
        self.assert_(True)


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

        weight_fraction_ref = [0, 0.25, 0.5, 0.75, 1.0]
        weight_fraction_values = create_weight_fractions(0.25, 1)
        self.assertListEqual(weight_fraction_ref, list(weight_fraction_values))

        weight_fraction_ref = [(0.0, 1.0),
                               (0.25, 0.75),
                               (0.5, 0.5),
                               (0.75, 0.25),
                               (1.0, 0.0)]
        weight_fraction_values = create_weight_fractions(0.25, 2)
        self.assertListEqual(weight_fraction_ref, weight_fraction_values)

        weight_fraction_ref = [(0.0, 0.0, 1.0),
                               (0.0, 0.25, 0.75),
                               (0.0, 0.5, 0.5),
                               (0.0, 0.75, 0.25),
                               (0.0, 1.0, 0.0),
                               (0.25, 0.0, 0.75),
                               (0.25, 0.25, 0.5),
                               (0.25, 0.5, 0.25),
                               (0.25, 0.75, 0.0),
                               (0.5, 0.0, 0.5),
                               (0.5, 0.25, 0.25),
                               (0.5, 0.5, 0.0),
                               (0.75, 0.0, 0.25),
                               (0.75, 0.25, 0.0),
                               (1.0, 0.0, 0.0)]
        weight_fraction_values = create_weight_fractions(0.25, 3)
        self.assertListEqual(weight_fraction_ref, weight_fraction_values)

        weight_fraction_ref = [(0.0, 0.0, 0.0, 1.0),
                               (0.0, 0.0, 0.25, 0.75),
                               (0.0, 0.0, 0.5, 0.5),
                               (0.0, 0.0, 0.75, 0.25),
                               (0.0, 0.0, 1.0, 0.0),
                               (0.0, 0.25, 0.0, 0.75),
                               (0.0, 0.25, 0.25, 0.5),
                               (0.0, 0.25, 0.5, 0.25),
                               (0.0, 0.25, 0.75, 0.0),
                               (0.0, 0.5, 0.0, 0.5),
                               (0.0, 0.5, 0.25, 0.25),
                               (0.0, 0.5, 0.5, 0.0),
                               (0.0, 0.75, 0.0, 0.25),
                               (0.0, 0.75, 0.25, 0.0),
                               (0.0, 1.0, 0.0, 0.0),
                               (0.25, 0.0, 0.0, 0.75),
                               (0.25, 0.0, 0.25, 0.50),
                               (0.25, 0.0, 0.50, 0.25),
                               (0.25, 0.0, 0.75, 0.0),
                               (0.25, 0.25, 0.0, 0.50),
                               (0.25, 0.25, 0.25, 0.25),
                               (0.25, 0.25, 0.50, 0.0),
                               (0.25, 0.5, 0.0, 0.25),
                               (0.25, 0.5, 0.25, 0.0),
                               (0.25, 0.75, 0.0, 0.0),
                               (0.50, 0.0, 0.0, 0.50),
                               (0.50, 0.0, 0.25, 0.25),
                               (0.50, 0.0, 0.50, 0.0),
                               (0.50, 0.25, 0.0, 0.25),
                               (0.50, 0.25, 0.25, 0.0),
                               (0.50, 0.50, 0.0, 0.0),
                               (0.75, 0.0, 0.0, 0.25),
                               (0.75, 0.0, 0.25, 0.0),
                               (0.75, 0.25, 0.0, 0.0),
                               (1.0, 0.0, 0.0, 0.0)]
        weight_fraction_values = create_weight_fractions(0.25, 4)
        self.assertListEqual(weight_fraction_ref, weight_fraction_values)

        weight_fraction_ref = [(0.0, 1.0),
                               (0.5, 0.5),
                               (1.0, 0.0)]
        weight_fraction_values = create_weight_fractions(0.50, 2)
        self.assertListEqual(weight_fraction_ref, weight_fraction_values)

        weight_fraction_ref = [(0.0, 0.0, 1.0),
                               (0.0, 0.5, 0.5),
                               (0.0, 1.0, 0.0),
                               (0.5, 0.0, 0.5),
                               (0.5, 0.5, 0.0),
                               (1.0, 0.0, 0.0)]
        weight_fraction_values = create_weight_fractions(0.50, 3)
        self.assertListEqual(weight_fraction_ref, weight_fraction_values)

        weight_fraction_ref = [(0.0, 0.0, 0.0, 1.0),
                               (0.0, 0.0, 0.5, 0.5),
                               (0.0, 0.0, 1.0, 0.0),
                               (0.0, 0.5, 0.0, 0.5),
                               (0.0, 0.5, 0.5, 0.0),
                               (0.0, 1.0, 0.0, 0.0),
                               (0.50, 0.0, 0.0, 0.50),
                               (0.50, 0.0, 0.50, 0.0),
                               (0.50, 0.50, 0.0, 0.0),
                               (1.0, 0.0, 0.0, 0.0)]
        weight_fraction_values = create_weight_fractions(0.50, 4)
        self.assertListEqual(weight_fraction_ref, weight_fraction_values)


        # self.fail("Test if the testcase is working.")

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

        weight_fraction_ref = [0, 0.25]
        weight_fraction_values = create_weight_fractions_trace(0.25, 1, 0, 0.25)
        self.assertListEqual(weight_fraction_ref, list(weight_fraction_values))

        weight_fraction_ref = [(0.0, 1.0),
                               (0.25, 0.75)]
        weight_fraction_values = create_weight_fractions_trace(0.25, 2, 0, 0.25)
        self.assertListEqual(weight_fraction_ref, weight_fraction_values)

        weight_fraction_ref = [(0.0, 0.0, 1.0),
                               (0.0, 0.25, 0.75),
                               (0.25, 0.0, 0.75),
                               (0.25, 0.25, 0.5)]
        weight_fraction_values = create_weight_fractions_trace(0.25, 3, 0, 0.25)
        self.assertListEqual(weight_fraction_ref, weight_fraction_values)

        weight_fraction_ref = [(0.0, 0.0, 0.0, 1.0),
                               (0.0, 0.0, 0.25, 0.75),
                               (0.0, 0.25, 0.0, 0.75),
                               (0.0, 0.25, 0.25, 0.5),
                               (0.25, 0.0, 0.0, 0.75),
                               (0.25, 0.0, 0.25, 0.50),
                               (0.25, 0.25, 0.0, 0.50),
                               (0.25, 0.25, 0.25, 0.25)]
        weight_fraction_values = create_weight_fractions_trace(0.25, 4, 0, 0.25)
        self.assertListEqual(weight_fraction_ref, weight_fraction_values)

        weight_fraction_ref = [(0.0, 1.0)]
        weight_fraction_values = create_weight_fractions_trace(0.50, 2, 0, 0.25)
        self.assertListEqual(weight_fraction_ref, weight_fraction_values)

        weight_fraction_ref = [(0.0, 0.0, 1.0)]
        weight_fraction_values = create_weight_fractions_trace(0.50, 3, 0, 0.25)
        self.assertListEqual(weight_fraction_ref, weight_fraction_values)

        weight_fraction_ref = [(0.0, 0.0, 0.0, 1.0)]
        weight_fraction_values = create_weight_fractions_trace(0.50, 4, 0, 0.25)
        self.assertListEqual(weight_fraction_ref, weight_fraction_values)


        # self.fail("Test if the testcase is working.")

[docs]    def test_create_weight_fractions_trace_speed_test_two_elements(self):
        number_weight_fractions_ref = 41
        weight_fraction_values = create_weight_fractions_trace(0.00005, 2, 0.0, 0.002)
        self.assertEqual(number_weight_fractions_ref, len(weight_fraction_values))

        number_weight_fractions_ref = 201
        weight_fraction_values = create_weight_fractions_trace(0.00001, 2, 0.0, 0.002)
        self.assertEqual(number_weight_fractions_ref, len(weight_fraction_values))


        # self.fail("Test if the testcase is working.")

[docs]    def test_create_weight_fractions_trace_speed_test_three_elements(self):
        number_weight_fractions_ref = 1681
        weight_fraction_values = create_weight_fractions_trace(0.00005, 3, 0.0, 0.002)
        self.assertEqual(number_weight_fractions_ref, len(weight_fraction_values))

        number_weight_fractions_ref = 40401
        weight_fraction_values = create_weight_fractions_trace(0.00001, 3, 0.0, 0.002)
        self.assertEqual(number_weight_fractions_ref, len(weight_fraction_values))


        # self.fail("Test if the testcase is working.")

[docs]    def test_create_multi_horizontal_layer(self):
        """
        Test the `create_multi_horizontal_layer` method.
        """

        substrate_elements = [(14, 1.0)]
        layers = []

        # 10.0 nm Al layer
        al_layer = Layer([(13, 1.0)], 10.0)
        layers.append(al_layer)

        mg_cu_layer = Layer([(12, 0.5), (29, 0.5)], 150.2)
        layers.append(mg_cu_layer)

        specimen = create_multi_horizontal_layer(substrate_elements, layers)

        self.assertEqual(3, specimen.numberRegions)

        self.assertEqual(1, specimen.regions[0].numberElements)
        self.assertEqual(1, specimen.regions[1].numberElements)
        self.assertEqual(2, specimen.regions[2].numberElements)

        self.assertAlmostEqual(0.0, specimen.regions[0].regionDimensions.minimumZ)
        self.assertAlmostEqual(0.0, specimen.regions[1].regionDimensions.minimumZ)
        self.assertAlmostEqual(100.0, specimen.regions[2].regionDimensions.minimumZ)

        self.assertAlmostEqual(20000000000.0, specimen.regions[0].regionDimensions.maximumZ)
        self.assertAlmostEqual(100.0, specimen.regions[1].regionDimensions.maximumZ)
        self.assertAlmostEqual(100.0 + 1502.0, specimen.regions[2].regionDimensions.maximumZ)

        self.assertEqual("Si100_Al100_T100.0nm_Mg50_Cu50_T1502.0nm", specimen.name)



        # self.fail("Test if the testcase is working.")


if __name__ == '__main__':  # pragma: no cover
    import nose
    nose.runmodule()




          

      

      

    

  

    
      
          
            
  Source code for pymcxray.test_SimulationsParameters

#!/usr/bin/env python
"""
.. py:currentmodule:: test_SimulationsParameters
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

Tests for the module `SimulationsParameters`.
"""

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2012 Hendrix Demers"
__license__ = ""

# Standard library modules.
import unittest
import logging

# Third party modules.

# Local modules.

# Project modules
import pymcxray.SimulationsParameters as SimulationsParameters

# Globals and constants variables.

[docs]class TestSimulationsParameters(unittest.TestCase):
    """
    TestCase class for the module `SimulationsParameters`.
    """

[docs]    def setUp(self):
        """
        Setup method.
        """

        unittest.TestCase.setUp(self)


[docs]    def tearDown(self):
        """
        Teardown method.
        """

        unittest.TestCase.tearDown(self)


[docs]    def testSkeleton(self):
        """
        First test to check if the testcase is working with the testing framework.
        """

        #self.fail("Test if the testcase is working.")
        self.assert_(True)



if __name__ == '__main__':  #pragma: no cover
    logging.getLogger().setLevel(logging.DEBUG)
    from pymcxray.Testings import runTestModuleWithCoverage
    runTestModuleWithCoverage(__file__)




          

      

      

    

  

    
      
          
            
  Source code for pymcxray.test_mcxray

#!/usr/bin/env python
"""
.. py:currentmodule:: MCXRay.BackgroundProblem.test_mcxray
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

Tests for the module `mcxray`.
"""

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2012 Hendrix Demers"
__license__ = ""

# Standard library modules.
import unittest
import logging

# Third party modules.

# Local modules.

# Project modules
import pymcxray.mcxray as mcxray

# Globals and constants variables.

[docs]class Testmcxray(unittest.TestCase):
    """
    TestCase class for the module `mcxray`.
    """

[docs]    def setUp(self):
        """
        Setup method.
        """

        unittest.TestCase.setUp(self)


[docs]    def tearDown(self):
        """
        Teardown method.
        """

        unittest.TestCase.tearDown(self)


[docs]    def testSkeleton(self):
        """
        First test to check if the testcase is working with the testing framework.
        """

        #self.fail("Test if the testcase is working.")
        self.assert_(True)



if __name__ == '__main__':  #pragma: no cover
    logging.getLogger().setLevel(logging.DEBUG)
    from pymcxray.Testings import runTestModuleWithCoverage
    runTestModuleWithCoverage(__file__)




          

      

      

    

  

    
      
          
            
  Source code for pymcxray.FileFormat.Element

#!/usr/bin/env python
"""
.. py:currentmodule:: FileFormat.Element
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

MCXRay element input file.
"""
# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2012 Hendrix Demers"
__license__ = ""

# Subversion informations for the file.
__svnRevision__ = "$Revision$"
__svnDate__ = "$Date$"
__svnId__ = "$Id$"

# Standard library modules.

# Third party modules.

# Local modules.

# Project modules

# Globals and constants variables.

KEY_ATOMIC_NUMBERS = "AtomicNumber"
KEY_NAME = "Name"
KEY_MASS_FRACTION = "WeightFraction"

[docs]class Element(object):
    def __init__(self, atomicNumber=0, massFraction=1.0):
        self._parameters = {}

        self.atomicNumber = atomicNumber
        self.massFraction = massFraction

[docs]    def extractFromLineOldVersion(self, line):
        items = line.split()

        self.atomicNumber = int(items[0])
        self.massFraction = float(items[1])


[docs]    def extractFromLinesWithKey(self, lines):
        indexLine = 0
        key = KEY_ATOMIC_NUMBERS
        line = lines[indexLine]
        line = line.strip()
        if line.startswith(key):
            items = line.split('=')
            self.atomicNumber = int(items[-1])
            indexLine += 1

        key = KEY_MASS_FRACTION
        line = lines[indexLine]
        line = line.strip()
        if line.startswith(key):
            items = line.split('=')
            self.massFraction = float(items[-1])
            indexLine += 1

        return indexLine


[docs]    def createLineOldVersion(self):
        line = "%i %.15f" % (self.atomicNumber, self.massFraction)

        return line


[docs]    def createLinesWithKey(self):
        lines = []

        line = "%s=%s" % (KEY_ATOMIC_NUMBERS, self.atomicNumber)
        lines.append(line)

        line = "%s=%.15f" % (KEY_MASS_FRACTION, self.massFraction)
        lines.append(line)

        return lines


    @property
    def atomicNumber(self):
        return self._parameters[KEY_ATOMIC_NUMBERS]
    @atomicNumber.setter
    def atomicNumber(self, atomicNumber):
        self._parameters[KEY_ATOMIC_NUMBERS] = atomicNumber

    @property
    def name(self):
        return self._parameters[KEY_NAME]
    @name.setter
    def name(self, name):
        self._parameters[KEY_NAME] = name

    @property
    def massFraction(self):
        return self._parameters[KEY_MASS_FRACTION]
    @massFraction.setter
    def massFraction(self, massFraction):
        self._parameters[KEY_MASS_FRACTION] = massFraction





          

      

      

    

  

    
      
          
            
  Source code for pymcxray.FileFormat.ExportedSpectrum

#!/usr/bin/env python
"""
.. py:currentmodule:: FileFormat.ExportedSpectrum
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

Read and write exported spectrum from McXRay.
"""

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2012 Hendrix Demers"
__license__ = ""

# Subversion informations for the file.
__svnRevision__ = "$Revision$"
__svnDate__ = "$Date$"
__svnId__ = "$Id$"

# Standard library modules.

# Third party modules.

# Local modules.

# Project modules

# Globals and constants variables.

[docs]class ExportedSpectrum(object):
    def __init__(self):
        self._spectrumType = None
        self._energies_keV = []
        self._intensities = []

[docs]    def read(self, filepath):
        lines = open(filepath, 'r').readlines()

        header = lines[0].strip()
        self._spectrumType = header

        for line in lines[1:]:
            items = line.split()
            if len(items) >= 2:
                energy_keV = float(items[0])
                intensity = float(items[1])

                self._energies_keV.append(energy_keV)
                self._intensities.append(intensity)


[docs]    def getSpectrumType(self):
        return self._spectrumType


[docs]    def getData(self):
        return self._energies_keV, self._intensities






          

      

      

    

  

    
      
          
            
  Source code for pymcxray.FileFormat.FileReaderWriterTools

#!/usr/bin/env python
"""
.. py:currentmodule:: FileFormat.FileReaderWriterTools
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

description
"""

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2012 Hendrix Demers"
__license__ = ""

# Standard library modules.

# Third party modules.

# Local modules.

# Project modules

# Globals and constants variables.

[docs]def reduceAfterDot(value):
    valueStr = str(value)
    indexDot = valueStr.find('.')
    if indexDot != -1:
        while len(valueStr) > indexDot:
            if valueStr[-1] == '0':
                valueStr = valueStr[:-1]
            else:
                break

    if valueStr[-1] == '.':
        valueStr = valueStr[:-1]

    return valueStr





          

      

      

    

  

    
      
          
            
  Source code for pymcxray.FileFormat.MCXRayModel

#!/usr/bin/env python
"""
.. py:currentmodule:: FileFormat.MCXRayModel
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

Model type used in MCXRay.
"""

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2012 Hendrix Demers"
__license__ = ""

# Subversion informations for the file.
__svnRevision__ = "$Revision$"
__svnDate__ = "$Date$"
__svnId__ = "$Id$"

# Standard library modules.
import abc

# Third party modules.

# Local modules.

# Project modules

# Globals and constants variables.

[docs]class MCXRayModel(object):
    __metaclass__ = abc.ABCMeta

    def __init__(self, currentModel=None):
        self._models = []
        self._modelNames = {}

        self._initModel()

        if currentModel is not None:
            self.setModel(currentModel)

    @abc.abstractmethod
    def _initModel(self): # pragma: no cover
        raise NotImplementedError

[docs]    def setModel(self, modelType):
        self._currentModel = self._models[modelType]


[docs]    def getModel(self):
        return self._currentModel


[docs]    def setModelFromString(self, text):
        for modelType in self._modelNames:
            if self._modelNames[modelType] == text.strip():
                self.setModel(modelType)
                return
        else:
            message = "Model not found from the string: %s" % (text)
            raise ValueError(message)



[docs]class AtomMeanIonizationPotentialModel(MCXRayModel):
    TYPE_JOY_LUO = 0

    def _initModel(self):
        self._models.append(self.TYPE_JOY_LUO)
        self._modelNames[self.TYPE_JOY_LUO] = "Joy & Luo"

        self.setModel(self.TYPE_JOY_LUO)


[docs]class AtomEnergyLossModel(MCXRayModel):
    TYPE_BETHE = 0

    def _initModel(self):
        self._models.append(self.TYPE_BETHE)
        self._modelNames[self.TYPE_BETHE] = "Bethe"

        self.setModel(self.TYPE_BETHE)


[docs]class AtomScreeningModel(MCXRayModel):
    TYPE_HENOC_MAURICE = 0

    def _initModel(self):
        self._models.append(self.TYPE_HENOC_MAURICE)
        self._modelNames[self.TYPE_HENOC_MAURICE] = "Henoc & Maurice"

        self.setModel(self.TYPE_HENOC_MAURICE)


[docs]class AtomCrossSectionModel(MCXRayModel):
    TYPE_BROWNING = 0
    TYPE_GAUVIN_DROUIN = 1

    def _initModel(self):
        self._models.append(self.TYPE_BROWNING)
        self._models.append(self.TYPE_GAUVIN_DROUIN)
        self._modelNames[self.TYPE_BROWNING] = "Mott & Browning"
        self._modelNames[self.TYPE_GAUVIN_DROUIN] = "Gauvin & Drouin"

        self.setModel(self.TYPE_BROWNING)


[docs]class AtomCrossSectionScreeningModel(MCXRayModel):
    TYPE_HENOC_MAURICE = 0

    def _initModel(self):
        self._models.append(self.TYPE_HENOC_MAURICE)
        self._modelNames[self.TYPE_HENOC_MAURICE] = "Henoc & Maurice"

        self.setModel(self.TYPE_HENOC_MAURICE)


[docs]class AtomCollisionModel(MCXRayModel):
    TYPE_RUTHERFORD = 0
    TYPE_BROWNING = 1
    TYPE_GAUVIN = 2

    def _initModel(self):
        self._models.append(self.TYPE_RUTHERFORD)
        self._models.append(self.TYPE_BROWNING)
        self._models.append(self.TYPE_GAUVIN)
        self._modelNames[self.TYPE_RUTHERFORD] = "Rutherford"
        self._modelNames[self.TYPE_BROWNING] = "Browning"
        self._modelNames[self.TYPE_GAUVIN] = "Gauvin"

        self.setModel(self.TYPE_BROWNING)


[docs]class AtomCollisionScreeningModel(MCXRayModel):
    TYPE_HENOC_MAURICE = 0

    def _initModel(self):
        self._models.append(self.TYPE_HENOC_MAURICE)
        self._modelNames[self.TYPE_HENOC_MAURICE] = "Henoc & Maurice"

        self.setModel(self.TYPE_HENOC_MAURICE)


[docs]class AtomElectronRangeModel(MCXRayModel):
    TYPE_KANAYA_OKAYAMA = 0

    def _initModel(self):
        self._models.append(self.TYPE_KANAYA_OKAYAMA)
        self._modelNames[self.TYPE_KANAYA_OKAYAMA] = "Kanaya & Okayama"

        self.setModel(self.TYPE_KANAYA_OKAYAMA)


[docs]class XRayCSCharacteristicModel(MCXRayModel):
    TYPE_CASTANI1982 = 0
    TYPE_BOTE2009 = 1

    def _initModel(self):
        self._models.append(self.TYPE_CASTANI1982)
        self._models.append(self.TYPE_BOTE2009)
        self._modelNames[self.TYPE_CASTANI1982] = "Castani"
        self._modelNames[self.TYPE_BOTE2009] = "Bote (2009)"

        self.setModel(self.TYPE_BOTE2009)


[docs]class XRayCSBremsstrahlungModel(MCXRayModel):
    TYPE_BETHE_HEITLER = 0
    TYPE_KIRKPATRICK_WIEDMAN = 1
    TYPE_DING = 2
    TYPE_GAUVIN = 3

    def _initModel(self):
        self._models.append(self.TYPE_BETHE_HEITLER)
        self._models.append(self.TYPE_KIRKPATRICK_WIEDMAN)
        self._models.append(self.TYPE_DING)
        self._models.append(self.TYPE_GAUVIN)
        self._modelNames[self.TYPE_BETHE_HEITLER] = "Bethe & Heitler"
        self._modelNames[self.TYPE_KIRKPATRICK_WIEDMAN] = "Kirkpatrick & Wiedman"
        self._modelNames[self.TYPE_DING] = "Ding"
        self._modelNames[self.TYPE_GAUVIN] = "Gauvin"

        self.setModel(self.TYPE_KIRKPATRICK_WIEDMAN)


[docs]class MassAbsorptionCoefficientModel(MCXRayModel):
    TYPE_HENKE = 0
    TYPE_HEINRICH_DATA = 1
    TYPE_HEINRICH_PARAMETERIZATION = 2
    TYPE_CHANTLER2005 = 3

    def _initModel(self):
        self._models.append(self.TYPE_HENKE)
        self._models.append(self.TYPE_HEINRICH_DATA)
        self._models.append(self.TYPE_HEINRICH_PARAMETERIZATION)
        self._models.append(self.TYPE_CHANTLER2005)
        self._modelNames[self.TYPE_HENKE] = "Henke"
        self._modelNames[self.TYPE_HEINRICH_DATA] = "Heinrich Data (1966)"
        self._modelNames[self.TYPE_HEINRICH_PARAMETERIZATION] = "Heinrich Parameters (1987)"
        self._modelNames[self.TYPE_CHANTLER2005] = "Chantler (2005)"

        self.setModel(self.TYPE_CHANTLER2005)


[docs]class SampleEnergyLossModel(MCXRayModel):
    TYPE_BETHE_JOY_LUO = 0

    def _initModel(self):
        self._models.append(self.TYPE_BETHE_JOY_LUO)
        self._modelNames[self.TYPE_BETHE_JOY_LUO] = "Bethe & Joy & Luo"

        self.setModel(self.TYPE_BETHE_JOY_LUO)


[docs]class RegionEnergyLossModel(MCXRayModel):
    TYPE_BETHE_JOY_LUO = 0
    TYPE_BETHE = 1
    TYPE_BETHE_RELATIVISTIC = 2
    TYPE_JOY_LUO_KGAUVIN = 3
    TYPE_JOY_LUO_MONSEL = 4

    def _initModel(self):
        self._models.append(self.TYPE_BETHE_JOY_LUO)
        self._models.append(self.TYPE_BETHE)
        self._models.append(self.TYPE_BETHE_RELATIVISTIC)
        self._models.append(self.TYPE_JOY_LUO_KGAUVIN)
        self._models.append(self.TYPE_JOY_LUO_MONSEL)
        self._modelNames[self.TYPE_BETHE_JOY_LUO] = "Bethe & Joy & Luo"
        self._modelNames[self.TYPE_BETHE] = "Bethe"
        self._modelNames[self.TYPE_BETHE_RELATIVISTIC] = "Bethe Relativistic"
        self._modelNames[self.TYPE_JOY_LUO_KGAUVIN] = "Joy & Luo & Gauvin"
        self._modelNames[self.TYPE_JOY_LUO_MONSEL] = "Joy & Luo & Monsel"

        self.setModel(self.TYPE_BETHE_JOY_LUO)


[docs]class SpectrumInterpolationModel(MCXRayModel):
    TYPE_COPY = 0
    TYPE_LINEAR = 1
    TYPE_LINEAR_DOUBLE = 2
    TYPE_SPLINE = 3
    TYPE_SPLINE_BATCH = 4
    TYPE_SPLINE_POINT = 5

    def _initModel(self):
        self._models.append(self.TYPE_COPY)
        self._models.append(self.TYPE_LINEAR)
        self._models.append(self.TYPE_LINEAR_DOUBLE)
        self._models.append(self.TYPE_SPLINE)
        self._models.append(self.TYPE_SPLINE_BATCH)
        self._models.append(self.TYPE_SPLINE_POINT)
        self._modelNames[self.TYPE_COPY] = "Copy"
        self._modelNames[self.TYPE_LINEAR] = "Linear"
        self._modelNames[self.TYPE_LINEAR_DOUBLE] = "Linear Double"
        self._modelNames[self.TYPE_SPLINE] = "Spline"
        self._modelNames[self.TYPE_SPLINE_BATCH] = "Spline Batch"
        self._modelNames[self.TYPE_SPLINE_POINT] = "Spline Point"

        self.setModel(self.TYPE_LINEAR_DOUBLE)





          

      

      

    

  

    
      
          
            
  Source code for pymcxray.FileFormat.MicroscopeParameters

#!/usr/bin/env python
"""
.. py:currentmodule:: FileFormat.MicroscopeParameters
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

MCXRay microscope parameters input file.
"""

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2012 Hendrix Demers"
__license__ = ""

# Subversion informations for the file.
__svnRevision__ = "$Revision$"
__svnDate__ = "$Date$"
__svnId__ = "$Id$"

# Standard library modules.
import copy

# Third party modules.

# Local modules.

# Project modules
import pymcxray.FileFormat.Version as Version
from pymcxray.FileFormat.FileReaderWriterTools import reduceAfterDot

# Globals and constants variables.
KEY_BEAM_ENERGY_keV = "BeamEnergy"
KEY_BEAM_CURRENT_A = "BeamCurrent"
KEY_BEAM_TIME_s = "AcquisitionTime"
KEY_BEAM_DIAMETER_A = "BeamDiameter"
KEY_BEAM_POSITION_X_A = "BeamPosX"
KEY_BEAM_POSITION_Y_A = "BeamPosY"
KEY_BEAM_TILT_deg = "BeamTilt"
KEY_BEAM_STANDARD_DEVIATION_A = "BeamStandardDeviation"
KEY_DETECTOR_CRYSTAL_ATOM = "DetectorCrystalAtom"
KEY_DETECTOR_CRYSTAL_THICKNESS_cm = "DetectorCrystalThickness"
KEY_DETECTOR_CRYSTAL_RADIUS_cm = "DetectorCrystalRadius"
KEY_DETECTOR_CRYSTAL_DISTANCE_cm = "DetectorCrystalDistance"
KEY_DETECTOR_DEAD_LAYER_A = "DetectorDeadLayer"
KEY_DETECTOR_DIFFUSION_LENGHT_A = "DetectorDiffusionLenght"
KEY_DETECTOR_SURFACE_QUALITY = "DetectorSurfaceQuality"
KEY_DETECTOR_NOISE_eV = "DetectorNoise"
KEY_DETECTOR_TOA_deg = "DetectorTOA"
KEY_DETECTOR_CHANNEL_WIDTH_eV = "DetectorChannelWidth"
KEY_DETECTOR_PITCH_deg = "DetectorPitch"
KEY_DETECTOR_BF_LOW_rad = "DetectorBFLow"
KEY_DETECTOR_BF_HIGH_RAD = "DetectorBFHigh"
KEY_DETECTOR_DF_LOW_rad = "DetectorDFLow"
KEY_DETECTOR_DF_HIGH_rad = "DetectorDFHigh"
KEY_DETECTOR_HAADF_LOW_rad = "DetectorHAADFLow"
KEY_DETECTOR_HAADF_HIGH_rad = "DetectorHAADFHigh"

[docs]class MicroscopeParameters(object):
    def __init__(self):
        self.version = copy.deepcopy(Version.CURRENT_VERSION)

        self._keys = self._createKeys()

        self._parameters = {}

        self.defaultValues()

    def _createKeys(self):
        keys = []

        keys.append(KEY_BEAM_ENERGY_keV)
        keys.append(KEY_BEAM_CURRENT_A)
        keys.append(KEY_BEAM_TIME_s)
        keys.append(KEY_BEAM_DIAMETER_A)
        keys.append(KEY_BEAM_POSITION_X_A)
        keys.append(KEY_BEAM_POSITION_Y_A)
        keys.append(KEY_BEAM_TILT_deg)
        keys.append(KEY_BEAM_STANDARD_DEVIATION_A)
        keys.append(KEY_DETECTOR_CRYSTAL_ATOM)
        keys.append(KEY_DETECTOR_CRYSTAL_THICKNESS_cm)
        keys.append(KEY_DETECTOR_CRYSTAL_RADIUS_cm)
        keys.append(KEY_DETECTOR_CRYSTAL_DISTANCE_cm)
        keys.append(KEY_DETECTOR_DEAD_LAYER_A)
        keys.append(KEY_DETECTOR_DIFFUSION_LENGHT_A)
        keys.append(KEY_DETECTOR_SURFACE_QUALITY)
        keys.append(KEY_DETECTOR_NOISE_eV)
        keys.append(KEY_DETECTOR_TOA_deg)
        #keys.append(KEY_DETECTOR_CHANNEL_WIDTH_eV)
        keys.append(KEY_DETECTOR_PITCH_deg)
        keys.append(KEY_DETECTOR_BF_LOW_rad)
        keys.append(KEY_DETECTOR_BF_HIGH_RAD)
        keys.append(KEY_DETECTOR_DF_LOW_rad)
        keys.append(KEY_DETECTOR_DF_HIGH_rad)
        keys.append(KEY_DETECTOR_HAADF_LOW_rad)
        keys.append(KEY_DETECTOR_HAADF_HIGH_rad)

        return keys

[docs]    def defaultValues(self):
        self.beamEnergy_keV = 20.0
        self.beamCurrent_A = 1e-10
        self.time_s = 100.0
        self.beamDiameter_A = 10.0
        self.beamPositionX_A = 0.0
        self.beamPositionY_A = 0.0
        self.beamTilt_deg = 0.0
        self.beamStandardDeviation_A = 3.03030303030303
        self.detectorCrystalAtomSymbol = 'Si'
        self.detectorCrystalThickness_cm = 0.3
        self.detectorCrystalRadius_cm = 0.3
        self.detectorCrystalDistance_cm = 4.0
        self.detectorDeadLayer_A = 200.0
        self.detectorDiffusionLenght_A = 0.5
        self.detectorSurfaceQuality = 1.0
        self.detectorNoise_eV = 50.0
        self.detectorTOA_deg = 40.0
        self.detectorPitch_deg = 90.0
        self.detectorBFLow_rad = 0.0
        self.detectorBFHigh_rad = 0.01
        self.detectorDFLow_rad = 0.02
        self.detectorDFHigh_rad = 0.1
        self.detectorHAADFLow_rad = 0.15
        self.detectorHAADFHigh_rad = 0.3
        self.detectorChannelWidth_eV = 5.0


    def _createExtractMethod(self):
        extractMethods = {}

        extractMethods[KEY_BEAM_ENERGY_keV] = float
        extractMethods[KEY_BEAM_CURRENT_A] = float
        extractMethods[KEY_BEAM_TIME_s] = float
        extractMethods[KEY_BEAM_DIAMETER_A] = float
        extractMethods[KEY_BEAM_POSITION_X_A] = float
        extractMethods[KEY_BEAM_POSITION_Y_A] = float
        extractMethods[KEY_BEAM_TILT_deg] = float
        extractMethods[KEY_BEAM_STANDARD_DEVIATION_A] = float
        extractMethods[KEY_DETECTOR_CRYSTAL_ATOM] = str
        extractMethods[KEY_DETECTOR_CRYSTAL_THICKNESS_cm] = float
        extractMethods[KEY_DETECTOR_CRYSTAL_RADIUS_cm] = float
        extractMethods[KEY_DETECTOR_CRYSTAL_DISTANCE_cm] = float
        extractMethods[KEY_DETECTOR_DEAD_LAYER_A] = float
        extractMethods[KEY_DETECTOR_DIFFUSION_LENGHT_A] = float
        extractMethods[KEY_DETECTOR_SURFACE_QUALITY] = float
        extractMethods[KEY_DETECTOR_NOISE_eV] = float
        extractMethods[KEY_DETECTOR_TOA_deg] = float
        extractMethods[KEY_DETECTOR_CHANNEL_WIDTH_eV] = float
        extractMethods[KEY_DETECTOR_PITCH_deg] = float
        extractMethods[KEY_DETECTOR_BF_LOW_rad] = float
        extractMethods[KEY_DETECTOR_BF_HIGH_RAD] = float
        extractMethods[KEY_DETECTOR_DF_LOW_rad] = float
        extractMethods[KEY_DETECTOR_DF_HIGH_rad] = float
        extractMethods[KEY_DETECTOR_HAADF_LOW_rad] = float
        extractMethods[KEY_DETECTOR_HAADF_HIGH_rad] = float

        return extractMethods

[docs]    def read(self, filepath):
        self.version.readFromFile(filepath)

        lines = open(filepath, 'r').readlines()

        extractMethods = self._createExtractMethod()

        for line in lines:
            line = line.strip()

            for key in self._keys:
                if line.startswith(key):
                    items = line.split('=')
                    self._parameters[key] = extractMethods[key](items[-1])


[docs]    def write(self, filepath):
        outputFile = open(filepath, 'w')

        self._writeHeader(outputFile)

        self.version.writeLine(outputFile)

        formats = self._createFormats()

        for key in self._createKeys():
            value = formats[key](self._parameters[key])
            if "e-" in value:
                value = value.replace('e-', 'e-0')
            if "e+" in value:
                value = value.replace('e+', 'e+0')

            line = "%s=%s\n" % (key, value)
            outputFile.write(line)


    def _writeHeader(self, outputFile):
        headerLines = [ "********************************************************************************",
                        "***                                MICROSCOPE",
                        "***",
                        "***    BeamEnergy                  = Tension of the collimated electrons",
                        "***    BeamCurrent                 = Current of the electron beam",
                        "***    BeamDiameter                = Diameter at 90% of the electron beam",
                        "***    BeamPosX                    = Position in X of the electron beam",
                        "***    BeamPosY                    = Position in Y of the electron beam",
                        "***    BeamTilt                    = Theta angle of the electron beam (deg)",
                        "***    BeamStandardDeviation       = Standard deviation of the Gaussian distribution of the electrons in the beam",
                        "***    DetectorCrystalAtom         = Atomic symbol, name or number of the detector crystal",
                        "***    DetectorCrystalThickness    = Thickness of the detector crystal",
                        "***    DetectorCrystalRadius       = Radius of the detector crystal",
                        "***    DetectorCrystalDistance     = Distance of the detector crystal to the sample",
                        "***    DetectorDeadLayer           = Thickness of the detector dead layer",
                        "***    DetectorDiffusionLenght     = Diffusion lenght of the detector",
                        "***    DetectorSurfaceQuality      = Surface quality of the detector",
                        "***    DetectorNoise               = Noise at EDS",
                        "***    DetectorTOA                 = Take off angle of the detector (deg)",
                        "***    DetectorPitch               = Phi angle of the detector (deg)",
                        "***    DetectorBFLow               = Bright Field low angle (rad)",
                        "***    DetectorBFHigh              = Bright Field high angle (rad)",
                        "***    DetectorDFLow               = Dark Field low angle (rad)",
                        "***    DetectorDFHigh              = Dark Field high angle (rad)",
                        "***    DetectorHAADFLow            = High Angle Annular Dark Field low angle (rad)",
                        "***    DetectorHAADFHigh           = High Angle Annular Dark Field high angle (rad)",
                        "***",
                        "********************************************************************************"]

        for line in headerLines:
            outputFile.write(line+'\n')

    def _createFormats(self):
        formats = {}

        formats[KEY_BEAM_ENERGY_keV] = lambda value: "%.6f" % (value)
        formats[KEY_BEAM_CURRENT_A] = lambda value: "%.16g" % (value)
        formats[KEY_BEAM_TIME_s] = lambda value: "%.16g" % (value)
        formats[KEY_BEAM_DIAMETER_A] = lambda value: "%.16g" % (value)
        formats[KEY_BEAM_POSITION_X_A] = lambda value: reduceAfterDot("%.6f" % (value))
        formats[KEY_BEAM_POSITION_Y_A] = lambda value: reduceAfterDot("%.6f" % (value))
        formats[KEY_BEAM_TILT_deg] = lambda value: "%.6f" % (value)
        formats[KEY_BEAM_STANDARD_DEVIATION_A] = lambda value: reduceAfterDot("%.6g" % (value))
        formats[KEY_DETECTOR_CRYSTAL_ATOM] = lambda value: "%s" % (value)
        formats[KEY_DETECTOR_CRYSTAL_THICKNESS_cm] = lambda value: "%.6f" % (value)
        formats[KEY_DETECTOR_CRYSTAL_RADIUS_cm] = lambda value: reduceAfterDot("%.6f" % (value))
        formats[KEY_DETECTOR_CRYSTAL_DISTANCE_cm] = lambda value: reduceAfterDot("%.6f" % (value))
        formats[KEY_DETECTOR_DEAD_LAYER_A] = lambda value: reduceAfterDot("%.6f" % (value))
        formats[KEY_DETECTOR_DIFFUSION_LENGHT_A] = lambda value: reduceAfterDot("%.6f" % (value))
        formats[KEY_DETECTOR_SURFACE_QUALITY] = lambda value: "%.6f" % (value)
        formats[KEY_DETECTOR_NOISE_eV] = lambda value: reduceAfterDot("%.6f" % (value))
        formats[KEY_DETECTOR_TOA_deg] = lambda value: "%.6f" % (value)
        formats[KEY_DETECTOR_CHANNEL_WIDTH_eV] = lambda value: "%.6f" % (value)
        formats[KEY_DETECTOR_PITCH_deg] = lambda value: "%.6f" % (value)
        formats[KEY_DETECTOR_BF_LOW_rad] = lambda value: "%.6f" % (value)
        formats[KEY_DETECTOR_BF_HIGH_RAD] = lambda value: "%.6f" % (value)
        formats[KEY_DETECTOR_DF_LOW_rad] = lambda value: "%.6f" % (value)
        formats[KEY_DETECTOR_DF_HIGH_rad] = lambda value: "%.6f" % (value)
        formats[KEY_DETECTOR_HAADF_LOW_rad] = lambda value: "%.6f" % (value)
        formats[KEY_DETECTOR_HAADF_HIGH_rad] = lambda value: "%.6f" % (value)

        return formats

    @property
    def version(self):
        return self._version
    @version.setter
    def version(self, version):
        self._version = version

    @property
    def beamEnergy_keV(self):
        return self._parameters[KEY_BEAM_ENERGY_keV]
    @beamEnergy_keV.setter
    def beamEnergy_keV(self, beamEnergy_keV):
        self._parameters[KEY_BEAM_ENERGY_keV] = beamEnergy_keV

    @property
    def beamCurrent_A(self):
        return self._parameters[KEY_BEAM_CURRENT_A]
    @beamCurrent_A.setter
    def beamCurrent_A(self, beamCurrent_A):
        self._parameters[KEY_BEAM_CURRENT_A] = beamCurrent_A

    @property
    def time_s(self):
        return self._parameters[KEY_BEAM_TIME_s]
    @time_s.setter
    def time_s(self, time_s):
        self._parameters[KEY_BEAM_TIME_s] = time_s

    @property
    def beamDiameter_A(self):
        return self._parameters[KEY_BEAM_DIAMETER_A]
    @beamDiameter_A.setter
    def beamDiameter_A(self, beamDiameter_A):
        self._parameters[KEY_BEAM_DIAMETER_A] = beamDiameter_A

    @property
    def beamPositionX_A(self):
        return self._parameters[KEY_BEAM_POSITION_X_A]
    @beamPositionX_A.setter
    def beamPositionX_A(self, beamPositionX_A):
        self._parameters[KEY_BEAM_POSITION_X_A] = beamPositionX_A

    @property
    def beamPositionY_A(self):
        return self._parameters[KEY_BEAM_POSITION_Y_A]
    @beamPositionY_A.setter
    def beamPositionY_A(self, beamPositionY_A):
        self._parameters[KEY_BEAM_POSITION_Y_A] = beamPositionY_A

    @property
    def beamTilt_deg(self):
        return self._parameters[KEY_BEAM_TILT_deg]
    @beamTilt_deg.setter
    def beamTilt_deg(self, beamTilt_deg):
        self._parameters[KEY_BEAM_TILT_deg] = beamTilt_deg

    @property
    def beamStandardDeviation_A(self):
        return self._parameters[KEY_BEAM_STANDARD_DEVIATION_A]
    @beamStandardDeviation_A.setter
    def beamStandardDeviation_A(self, beamStandardDeviation_A):
        self._parameters[KEY_BEAM_STANDARD_DEVIATION_A] = beamStandardDeviation_A

    @property
    def detectorCrystalAtomSymbol(self):
        return self._parameters[KEY_DETECTOR_CRYSTAL_ATOM]
    @detectorCrystalAtomSymbol.setter
    def detectorCrystalAtomSymbol(self, detectorCrystalAtomSymbol):
        self._parameters[KEY_DETECTOR_CRYSTAL_ATOM] = detectorCrystalAtomSymbol

    @property
    def detectorCrystalThickness_cm(self):
        return self._parameters[KEY_DETECTOR_CRYSTAL_THICKNESS_cm]
    @detectorCrystalThickness_cm.setter
    def detectorCrystalThickness_cm(self, detectorCrystalThickness_cm):
        self._parameters[KEY_DETECTOR_CRYSTAL_THICKNESS_cm] = detectorCrystalThickness_cm

    @property
    def detectorCrystalRadius_cm(self):
        return self._parameters[KEY_DETECTOR_CRYSTAL_RADIUS_cm]
    @detectorCrystalRadius_cm.setter
    def detectorCrystalRadius_cm(self, detectorCrystalRadius_cm):
        self._parameters[KEY_DETECTOR_CRYSTAL_RADIUS_cm] = detectorCrystalRadius_cm

    @property
    def detectorCrystalDistance_cm(self):
        return self._parameters[KEY_DETECTOR_CRYSTAL_DISTANCE_cm]
    @detectorCrystalDistance_cm.setter
    def detectorCrystalDistance_cm(self, detectorCrystalDistance_cm):
        self._parameters[KEY_DETECTOR_CRYSTAL_DISTANCE_cm] = detectorCrystalDistance_cm

    @property
    def detectorDeadLayer_A(self):
        return self._parameters[KEY_DETECTOR_DEAD_LAYER_A]
    @detectorDeadLayer_A.setter
    def detectorDeadLayer_A(self, detectorDeadLayer_A):
        self._parameters[KEY_DETECTOR_DEAD_LAYER_A] = detectorDeadLayer_A

    @property
    def detectorDiffusionLenght_A(self):
        return self._parameters[KEY_DETECTOR_DIFFUSION_LENGHT_A]
    @detectorDiffusionLenght_A.setter
    def detectorDiffusionLenght_A(self, detectorDiffusionLenght_A):
        self._parameters[KEY_DETECTOR_DIFFUSION_LENGHT_A] = detectorDiffusionLenght_A

    @property
    def detectorSurfaceQuality(self):
        return self._parameters[KEY_DETECTOR_SURFACE_QUALITY]
    @detectorSurfaceQuality.setter
    def detectorSurfaceQuality(self, detectorSurfaceQuality):
        self._parameters[KEY_DETECTOR_SURFACE_QUALITY] = detectorSurfaceQuality

    @property
    def detectorNoise_eV(self):
        return self._parameters[KEY_DETECTOR_NOISE_eV]
    @detectorNoise_eV.setter
    def detectorNoise_eV(self, detectorNoise_eV):
        self._parameters[KEY_DETECTOR_NOISE_eV] = detectorNoise_eV

    @property
    def detectorTOA_deg(self):
        return self._parameters[KEY_DETECTOR_TOA_deg]
    @detectorTOA_deg.setter
    def detectorTOA_deg(self, detectorTOA_deg):
        self._parameters[KEY_DETECTOR_TOA_deg] = detectorTOA_deg

    @property
    def detectorAzimuthalAngle_deg(self):
        return self._parameters[KEY_DETECTOR_PITCH_deg]
    @detectorAzimuthalAngle_deg.setter
    def detectorAzimuthalAngle_deg(self, detectorAzimuthalAngle_deg):
        self._parameters[KEY_DETECTOR_PITCH_deg] = detectorAzimuthalAngle_deg

    @property
    def detectorChannelWidth_eV(self):
        return self._parameters[KEY_DETECTOR_CHANNEL_WIDTH_eV]
    @detectorChannelWidth_eV.setter
    def detectorChannelWidth_eV(self, detectorChannelWidth_eV):
        self._parameters[KEY_DETECTOR_CHANNEL_WIDTH_eV] = detectorChannelWidth_eV

    @property
    def detectorPitch_deg(self):
        return self._parameters[KEY_DETECTOR_PITCH_deg]
    @detectorPitch_deg.setter
    def detectorPitch_deg(self, detectorPitch_deg):
        self._parameters[KEY_DETECTOR_PITCH_deg] = detectorPitch_deg

    @property
    def detectorBFLow_rad(self):
        return self._parameters[KEY_DETECTOR_BF_LOW_rad]
    @detectorBFLow_rad.setter
    def detectorBFLow_rad(self, detectorBFLow_rad):
        self._parameters[KEY_DETECTOR_BF_LOW_rad] = detectorBFLow_rad

    @property
    def detectorBFHigh_rad(self):
        return self._parameters[KEY_DETECTOR_BF_HIGH_RAD]
    @detectorBFHigh_rad.setter
    def detectorBFHigh_rad(self, detectorBFHigh_rad):
        self._parameters[KEY_DETECTOR_BF_HIGH_RAD] = detectorBFHigh_rad

    @property
    def detectorDFLow_rad(self):
        return self._parameters[KEY_DETECTOR_DF_LOW_rad]
    @detectorDFLow_rad.setter
    def detectorDFLow_rad(self, detectorDFLow_rad):
        self._parameters[KEY_DETECTOR_DF_LOW_rad] = detectorDFLow_rad

    @property
    def detectorDFHigh_rad(self):
        return self._parameters[KEY_DETECTOR_DF_HIGH_rad]
    @detectorDFHigh_rad.setter
    def detectorDFHigh_rad(self, detectorDFHigh_rad):
        self._parameters[KEY_DETECTOR_DF_HIGH_rad] = detectorDFHigh_rad

    @property
    def detectorHAADFLow_rad(self):
        return self._parameters[KEY_DETECTOR_HAADF_LOW_rad]
    @detectorHAADFLow_rad.setter
    def detectorHAADFLow_rad(self, detectorHAADFLow_rad):
        self._parameters[KEY_DETECTOR_HAADF_LOW_rad] = detectorHAADFLow_rad

    @property
    def detectorHAADFHigh_rad(self):
        return self._parameters[KEY_DETECTOR_HAADF_HIGH_rad]
    @detectorHAADFHigh_rad.setter
    def detectorHAADFHigh_rad(self, detectorHAADFHigh_rad):
        self._parameters[KEY_DETECTOR_HAADF_HIGH_rad] = detectorHAADFHigh_rad





          

      

      

    

  

    
      
          
            
  Source code for pymcxray.FileFormat.Models

#!/usr/bin/env python
"""
.. py:currentmodule:: FileFormat.Models
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

MCXRay models file.
"""

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2012 Hendrix Demers"
__license__ = ""

# Subversion informations for the file.
__svnRevision__ = "$Revision$"
__svnDate__ = "$Date$"
__svnId__ = "$Id$"

# Standard library modules.
import copy

# Third party modules.

# Local modules.
import pymcxray.FileFormat.MCXRayModel as MCXRayModel

# Project modules
import pymcxray.FileFormat.Version as Version

# Globals and constants variables.

KEY_ATOM_MEAN_IONIZATION_POTENTIAL_MODEL = "AtomMeanIonizationPotentialModel"
KEY_ATOM_ENERGY_LOSS_MODEL = "AtomEnergyLossModel"
KEY_ATOM_SCREENING_MODEL = "AtomScreeningModel"
KEY_ATOM_CROSS_SECTION_MODEL = "AtomCrossSectionModel"
ATOM_CROSS_SECTION_MODEL_BROWNING = 0
ATOM_CROSS_SECTION_MODEL_GAUVIN_DROUIN = 1
KEY_ATOM_CROSS_SECTION_SCREENING_MODEL = "AtomCrossSectionScreeningModel"
KEY_ATOM_COLLISION_MODEL = "AtomCollisionModel"
ATOM_COLLISION_MODEL_RUTHERFORD = 0
ATOM_COLLISION_MODEL_BROWNING = 1
ATOM_COLLISION_MODEL_GAUVIN = 2
KEY_ATOM_COLLISION_SCREENING_MODEL = "AtomCollisionScreeningModel"
KEY_ATOM_ELECTRON_RANGE_MODEL = "AtomElectronRangeModel"
KEY_XRAY_CS_CHARACTERISTIC_MODEL = "XRayCSCharacteristicModel"
XRAY_CS_CHARACTERISTIC_MODEL_CASNATI = 0
XRAY_CS_CHARACTERISTIC_MODEL_BOTE = 1 
KEY_XRAY_CS_BREMSSTRAHLUNG_MODEL = "XRayCSBremsstrahlungModel"
XRAY_CS_BREMSSTRAHLUNG_MODEL_BETHE_HEITLER = 0
XRAY_CS_BREMSSTRAHLUNG_MODEL_KIRPATRICK_WIEDMAN = 1
XRAY_CS_BREMSSTRAHLUNG_MODEL_DING = 2
KEY_SAMPLE_ENERGY_LOSS_MODEL = "SampleEnergyLossModel"
SAMPLE_ENERGY_LOSS_MODEL_BETHE_JOY_LUO = 0
SAMPLE_ENERGY_LOSS_MODEL_BETHE = 1
SAMPLE_ENERGY_LOSS_MODEL_BETHE_RELATIVISTIC = 2
SAMPLE_ENERGY_LOSS_MODEL_JOY_LUO_GAUVIN = 3
SAMPLE_ENERGY_LOSS_MODEL_JOY_LUO_MONSEL = 4
KEY_REGION_ENERGY_LOSS_MODEL = "RegionEnergyLossModel"
KEY_MASS_ABSORPTION_COEFFICIENT_MODEL = "XRayMassAbsorptionCoefficientMode"
MASS_ABSORPTION_COEFFICIENT_MODEL_HENKE = 0
MASS_ABSORPTION_COEFFICIENT_MODEL_HEINRICH_DATA = 1
MASS_ABSORPTION_COEFFICIENT_MODEL_HEINRICH_PARAMETERS = 2
MASS_ABSORPTION_COEFFICIENT_MODEL_CHANTLER = 3


[docs]class Models(object):
    def __init__(self):
        self.version = copy.deepcopy(Version.CURRENT_VERSION)

        self._keys = self._createKeys()

        self._modelList = self._createModelList()

    def _createKeys(self):
        keys = []

        keys.append(KEY_ATOM_MEAN_IONIZATION_POTENTIAL_MODEL)
        keys.append(KEY_ATOM_ENERGY_LOSS_MODEL)
        keys.append(KEY_ATOM_SCREENING_MODEL)
        keys.append(KEY_ATOM_CROSS_SECTION_MODEL)
        keys.append(KEY_ATOM_CROSS_SECTION_SCREENING_MODEL)
        keys.append(KEY_ATOM_COLLISION_MODEL)
        keys.append(KEY_ATOM_COLLISION_SCREENING_MODEL)
        keys.append(KEY_ATOM_ELECTRON_RANGE_MODEL)
        keys.append(KEY_XRAY_CS_CHARACTERISTIC_MODEL)
        keys.append(KEY_XRAY_CS_BREMSSTRAHLUNG_MODEL)
        keys.append(KEY_SAMPLE_ENERGY_LOSS_MODEL)
        keys.append(KEY_REGION_ENERGY_LOSS_MODEL)
        keys.append(KEY_MASS_ABSORPTION_COEFFICIENT_MODEL)

        return keys

    def _createModelList(self):
        modelList = {}

        modelList[KEY_ATOM_MEAN_IONIZATION_POTENTIAL_MODEL] = MCXRayModel.AtomMeanIonizationPotentialModel()
        modelList[KEY_ATOM_ENERGY_LOSS_MODEL] = MCXRayModel.AtomEnergyLossModel()
        modelList[KEY_ATOM_SCREENING_MODEL] = MCXRayModel.AtomScreeningModel()
        modelList[KEY_ATOM_CROSS_SECTION_MODEL] = MCXRayModel.AtomCrossSectionModel()
        modelList[KEY_ATOM_CROSS_SECTION_SCREENING_MODEL] = MCXRayModel.AtomCrossSectionScreeningModel()
        modelList[KEY_ATOM_COLLISION_MODEL] = MCXRayModel.AtomCollisionModel()
        modelList[KEY_ATOM_COLLISION_SCREENING_MODEL] = MCXRayModel.AtomCollisionScreeningModel()
        modelList[KEY_ATOM_ELECTRON_RANGE_MODEL] = MCXRayModel.AtomElectronRangeModel()
        modelList[KEY_XRAY_CS_CHARACTERISTIC_MODEL] = MCXRayModel.XRayCSCharacteristicModel()
        modelList[KEY_XRAY_CS_BREMSSTRAHLUNG_MODEL] = MCXRayModel.XRayCSBremsstrahlungModel()
        modelList[KEY_SAMPLE_ENERGY_LOSS_MODEL] = MCXRayModel.SampleEnergyLossModel()
        modelList[KEY_REGION_ENERGY_LOSS_MODEL] = MCXRayModel.RegionEnergyLossModel()
        modelList[KEY_MASS_ABSORPTION_COEFFICIENT_MODEL] = MCXRayModel.MassAbsorptionCoefficientModel()

        return modelList

[docs]    def read(self, filepath):
        self.version.readFromFile(filepath)

        lines = open(filepath, 'r').readlines()

        for line in lines:
            line = line.strip()

            for key in self._keys:
                if line.startswith(key):
                    items = line.split('=')
                    self._modelList[key].setModel(int(items[-1]))


[docs]    def getModelList(self):
        return self._modelList


[docs]    def write(self, filepath):
        outputFile = open(filepath, 'w')

        self._writeHeader(outputFile)

        self.version.writeLine(outputFile)

        keys = self._createKeys()

        if self.version >= Version.VERSION_1_4_1:
            keys.remove(KEY_SAMPLE_ENERGY_LOSS_MODEL)
        else:
            keys.remove(KEY_REGION_ENERGY_LOSS_MODEL)
            keys.remove(KEY_MASS_ABSORPTION_COEFFICIENT_MODEL)

        for key in keys:
            line = "%s=%s\n" % (key, self._modelList[key].getModel())
            outputFile.write(line)


    def _writeHeader(self, outputFile):
        headerLines = []
        headerLines.append("********************************************************************************")
        headerLines.append("***                               PHYSICAL MODEL")
        headerLines.append("***")
        headerLines.append("***    AtomMeanIonizationPotentialModel    = 0 Joy & Luo")
        headerLines.append("***    AtomEnergyLossModel                 = 0 Bethe")
        headerLines.append("***    AtomScreeningModel                  = 0 Henoc & Maurice")
        headerLines.append("***    AtomCrossSectionModel               = 0 Browning")
        headerLines.append("***                                          1 Gauvin & Drouin")
        headerLines.append("***    AtomCrossSectionScreeningModel      = 0 Henoc & Maurice")
        headerLines.append("***    AtomCollisionModel                  = 0 Rutherford")
        headerLines.append("***                                          1 Browning")
        headerLines.append("***                                          2 Gauvin")
        headerLines.append("***    AtomCollisionScreeningModel         = 0 Henoc & Maurice")
        headerLines.append("***    AtomElectronRangeModel              = 0 Kanaya & Okayama")
        if self.version >= Version.VERSION_1_2_2:
            headerLines.append("***    XRayCSCharacteristicModel           = 0 Casnati")
        else:
            headerLines.append("***    XRayCSCharacteristicModel           = 0 Castani")
        headerLines.append("***    XRayCSBremsstrahlungModel           = 0 Bethe & Heitler")
        headerLines.append("***                                          1 Kirkpatrick & Wiedman")
        headerLines.append("***                                          2 Ding")
        headerLines.append("***                                          3 Gauvin")
        if self.version >= Version.VERSION_1_4_1:
            headerLines.append("***    RegionEnergyLossModel               = 0 Bethe & Joy & Luo")
            headerLines.append("***                                          1 Bethe")
            headerLines.append("***                                          2 Bethe Relativistic")
            headerLines.append("***                                          3 Joy & Luo & Gauvin")
            headerLines.append("***                                          4 Joy & Luo & Monsel")
            headerLines.append("***    MAC                                 = 0 Henke")
            headerLines.append("***                                          1 Heinrich Data (1966)")
            headerLines.append("***                                          2 Heinrich Parameters (1987)")
            headerLines.append("***                                          3 Chantler (2005)")
        else:
            headerLines.append("***    SampleEnergyLossModel               = 0 Bethe & Joy & Luo")
        headerLines.append("***")
        headerLines.append("********************************************************************************")

        for line in headerLines:
            outputFile.write(line+'\n')

    @property
    def version(self):
        return self._version
    @version.setter
    def version(self, version):
        self._version = version

    @property
    def modelSampleEnergyLoss(self):
        return self._modelList[KEY_REGION_ENERGY_LOSS_MODEL].getModel()
    @modelSampleEnergyLoss.setter
    def modelSampleEnergyLoss(self, modelSampleEnergyLoss):
        self._modelList[KEY_REGION_ENERGY_LOSS_MODEL].setModel(modelSampleEnergyLoss)

    @property
    def modelXrayCharacteristic(self):
        return self._modelList[KEY_XRAY_CS_CHARACTERISTIC_MODEL].getModel()
    @modelXrayCharacteristic.setter
    def modelXrayCharacteristic(self, modelXrayCharacteristic):
        self._modelList[KEY_XRAY_CS_CHARACTERISTIC_MODEL].setModel(modelXrayCharacteristic)

    @property
    def modelXrayBremsstrahlung(self):
        return self._modelList[KEY_XRAY_CS_BREMSSTRAHLUNG_MODEL].getModel()
    @modelXrayBremsstrahlung.setter
    def modelXrayBremsstrahlung(self, modelXrayBremsstrahlung):
        self._modelList[KEY_XRAY_CS_BREMSSTRAHLUNG_MODEL].setModel(modelXrayBremsstrahlung)

    @property
    def modelAtomCrossSection(self):
        return self._modelList[KEY_ATOM_CROSS_SECTION_MODEL].getModel()
    @modelAtomCrossSection.setter
    def modelAtomCrossSection(self, modelAtomCrossSection):
        self._modelList[KEY_ATOM_CROSS_SECTION_MODEL].setModel(modelAtomCrossSection)

    @property
    def modelAtomCollision(self):
        return self._modelList[KEY_ATOM_COLLISION_MODEL].getModel()
    @modelAtomCollision.setter
    def modelAtomCollision(self, modelAtomCollision):
        self._modelList[KEY_ATOM_COLLISION_MODEL].setModel(modelAtomCollision)

    @property
    def modelAtomMac(self):
        return self._modelList[KEY_MASS_ABSORPTION_COEFFICIENT_MODEL].getModel()
    @modelAtomMac.setter
    def modelAtomMac(self, modelAtomMac):
        self._modelList[KEY_MASS_ABSORPTION_COEFFICIENT_MODEL].setModel(modelAtomMac)





          

      

      

    

  

    
      
          
            
  Source code for pymcxray.FileFormat.Region

#!/usr/bin/env python
"""
.. py:currentmodule:: FileFormat.Region
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

MCXRay region input file.
"""

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2012 Hendrix Demers"
__license__ = ""

# Subversion informations for the file.
__svnRevision__ = "$Revision$"
__svnDate__ = "$Date$"
__svnId__ = "$Id$"

# Standard library modules.

# Third party modules.

# Local modules.

# Project modules
import pymcxray.FileFormat.Element as Element
import pymcxray.FileFormat.RegionDimensions as RegionDimensions
import pymcxray.FileFormat.RegionType as RegionType
import pymcxray.FileFormat.FileReaderWriterTools as FileReaderWriterTools

# Globals and constants variables.
KEY_NUMBER_ELEMENTS = "NumberElements"
KEY_USER_DEFINED_MASS_DENSITY = "UserDefinedMassDensity"
KEY_REGIONS_TYPE = "RegionType"

[docs]class Region(object):
    def __init__(self):
        self._parameters = {}

        self.clear()

[docs]    def clear(self):
        self.numberElements = 0
        self.elements = []
        self.regionMassDensity_g_cm3 = None
        self.regionType = None
        self.regionDimensions = None


    def _createKeys(self):
        keys = []

        keys.append(KEY_NUMBER_ELEMENTS)
        keys.append(KEY_USER_DEFINED_MASS_DENSITY)
        keys.append(KEY_REGIONS_TYPE)

        return keys

    def _createExtractMethods(self):
        extractMethods = {}

        extractMethods[KEY_NUMBER_ELEMENTS] = int
        extractMethods[KEY_USER_DEFINED_MASS_DENSITY] = float
        extractMethods[KEY_REGIONS_TYPE] = str

        return extractMethods

[docs]    def extractFromLinesWithoutVersion(self, lines):
        self.clear()

        indexLine = 0
        self.numberElements = int(lines[indexLine])
        indexLine += 1

        for _indexElement in range(self.numberElements):
            element = Element.Element()
            element.extractFromLineOldVersion(lines[indexLine])
            self.elements.append(element)
            indexLine += 1

        # Test if the region mass density is defined by the user in the file.
        try:
            regionMassDensity_g_cm3 = float(lines[indexLine])
            self.regionMassDensity_g_cm3 = regionMassDensity_g_cm3
            indexLine += 1
        except ValueError:
            pass

        self.regionType = self._extractRegionType(lines[indexLine])
        indexLine += 1

        self.regionDimensions = RegionDimensions.createRegionDimensions(self.regionType)
        self.regionDimensions.extractFromLineOldVersion(lines[indexLine])
        indexLine += 1

        return indexLine


[docs]    def extractFromLinesWithVersion(self, lines):
        extractMethods = self._createExtractMethods()

        indexLine = 0
        key = KEY_NUMBER_ELEMENTS
        line = lines[indexLine]
        if line.startswith(key):
            items = line.split('=')
            self.numberElements = extractMethods[key](items[-1])
            indexLine += 1

        for _indexElement in range(self.numberElements):
            element = Element.Element()
            indexLine +=element.extractFromLinesWithKey(lines[indexLine:])
            self.elements.append(element)

        key = KEY_USER_DEFINED_MASS_DENSITY
        line = lines[indexLine]
        if line.startswith(key):
            items = line.split('=')
            regionMassDensity_g_cm3 = extractMethods[key](items[-1])
            if regionMassDensity_g_cm3 > 0.0:
                self.regionMassDensity_g_cm3 = regionMassDensity_g_cm3
            indexLine += 1

        self.regionType = self._extractRegionTypeWithKey(lines[indexLine])
        indexLine += 1

        self.regionDimensions = RegionDimensions.createRegionDimensions(self.regionType)
        self.regionDimensions.extractFromLinesWithKey(lines[indexLine])
        indexLine += 1

        return indexLine



    def _extractRegionType(self, line):
        line = line.strip()
        if line == RegionType.REGION_TYPE_BOX:
            return RegionType.REGION_TYPE_BOX
        elif line == RegionType.REGION_TYPE_CYLINDER:
            return RegionType.REGION_TYPE_CYLINDER
        elif line == RegionType.REGION_TYPE_SPHERE:
            return RegionType.REGION_TYPE_SPHERE

    def _extractRegionTypeWithKey(self, line):
        key = KEY_REGIONS_TYPE
        line = line.strip()
        if line.startswith(key):
            items = line.split('=')
            regionType = str(items[-1]).strip()

            if regionType == RegionType.REGION_TYPE_BOX:
                return RegionType.REGION_TYPE_BOX
            elif regionType == RegionType.REGION_TYPE_CYLINDER:
                return RegionType.REGION_TYPE_CYLINDER
            elif regionType == RegionType.REGION_TYPE_SPHERE:
                return RegionType.REGION_TYPE_SPHERE

[docs]    def createLinesWithoutVersion(self):
        assert self.numberElements == len(self.elements)

        lines = []

        line = "%i" % (self.numberElements)
        lines.append(line)

        for element in self.elements:
            line = element.createLineOldVersion()
            lines.append(line)

        if self.regionMassDensity_g_cm3 is not None:
            line = "%.15f" % (self.regionMassDensity_g_cm3)
            lines.append(line)

        line = "%s" % (self.regionType)
        lines.append(line)

        line = self.regionDimensions.createLineOldVersion()
        lines.append(line)

        return lines


[docs]    def createLinesWithVersion(self):
        assert self.numberElements == len(self.elements)

        lines = []

        key = KEY_NUMBER_ELEMENTS
        value = self.numberElements
        line = "%s=%s" % (key, value)
        lines.append(line)

        for element in self.elements:
            elementLines = element.createLinesWithKey()
            for line in elementLines:
                lines.append(line)

        key = KEY_USER_DEFINED_MASS_DENSITY
        if self.regionMassDensity_g_cm3 is not None:
            value = self.regionMassDensity_g_cm3
        else:
            value = 0.0
        value = FileReaderWriterTools.reduceAfterDot(value)
        line = "%s=%s" % (key, value)
        lines.append(line)

        key = KEY_REGIONS_TYPE
        value = self.regionType
        line = "%s=%s" % (key, value)
        lines.append(line)

        line = self.regionDimensions.createLineWithKey()
        lines.append(line)

        return lines






          

      

      

    

  

    
      
          
            
  Source code for pymcxray.FileFormat.RegionDimensions

#!/usr/bin/env python
"""
.. py:currentmodule:: FileFormat.RegionDimensions
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

MCXRay region dimensions input file.
"""

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2012 Hendrix Demers"
__license__ = ""

# Subversion informations for the file.
__svnRevision__ = "$Revision$"
__svnDate__ = "$Date$"
__svnId__ = "$Id$"

# Standard library modules.

# Third party modules.

# Local modules.

# Project modules
import pymcxray.FileFormat.RegionType as RegionType

# Globals and constants variables.
REGION_DIMENSION_MINIMUM_X = "minimumX"
REGION_DIMENSION_MAXIMUM_X = "maximumX"
REGION_DIMENSION_MINIMUM_Y = "minimumY"
REGION_DIMENSION_MAXIMUM_Y = "maximumY"
REGION_DIMENSION_MINIMUM_Z = "minimumZ"
REGION_DIMENSION_MAXIMUM_Z = "maximumZ"

REGION_DIMENSION_POSITION_X = "positionX"
REGION_DIMENSION_POSITION_Y = "positionY"
REGION_DIMENSION_POSITION_Z = "positionZ"
REGION_DIMENSION_DIRECTION_X = "directionX"
REGION_DIMENSION_DIRECTION_Y = "directionY"
REGION_DIMENSION_DIRECTION_Z = "directionZ"
REGION_DIMENSION_LENGTH = "length"
REGION_DIMENSION_RADIUS = "radius"

KEY_REGION_PARAMETERS = "RegionParameters"

[docs]class RegionDimensions(object):
    def __init__(self, parameters=None):
        self._keys = self._createKeys()

        self._parameters = {}

        if parameters is not None:
            assert len(parameters) == len(self._keys)

            for key, parameter in zip(self._keys, parameters):
                self._parameters[key] = parameter

[docs]    def extractFromLineOldVersion(self, line):
        items = line.split()
        for key, item in zip(self._keys, items):
            self._parameters[key] = float(item)


[docs]    def extractFromLinesWithKey(self, line):
        key = KEY_REGION_PARAMETERS
        line = line.strip()
        if line.startswith(key):
            items = line.split('=')
            self.extractFromLineOldVersion(items[-1])


    def _createKeys(self): # pragma: no cover
        raise NotImplementedError

[docs]    def getLineFormat(self): # pragma: no cover
        raise NotImplementedError


[docs]    def createLineOldVersion(self):
        items = []
        for key in self._keys:
            items.append(self._parameters[key])

        line = self.getLineFormat() % tuple(items)
        return line


[docs]    def createLineWithKey(self):
        key = KEY_REGION_PARAMETERS
        value = self.createLineOldVersion()
        line = "%s=%s" % (key, value)

        return line


    def __eq__(self, other):
        if len(self._parameters) == len(other._parameters) and self._parameters == other._parameters:
            return True
        else:
            return False


[docs]class RegionDimensionsBox(RegionDimensions):
    def _createKeys(self):
        keys = []

        keys.append(REGION_DIMENSION_MINIMUM_X)
        keys.append(REGION_DIMENSION_MAXIMUM_X)
        keys.append(REGION_DIMENSION_MINIMUM_Y)
        keys.append(REGION_DIMENSION_MAXIMUM_Y)
        keys.append(REGION_DIMENSION_MINIMUM_Z)
        keys.append(REGION_DIMENSION_MAXIMUM_Z)

        return keys

[docs]    def getLineFormat(self):
        lineFormat = "%.6f %.6f %.6f %.6f %.6f %.6f"
        return lineFormat


    @property
    def minimumX(self):
        return self._parameters[REGION_DIMENSION_MINIMUM_X]
    @minimumX.setter
    def minimumX(self, minimumX):
        self._parameters[REGION_DIMENSION_MINIMUM_X] = minimumX

    @property
    def maximumX(self):
        return self._parameters[REGION_DIMENSION_MAXIMUM_X]
    @maximumX.setter
    def maximumX(self, maximumX):
        self._parameters[REGION_DIMENSION_MAXIMUM_X] = maximumX

    @property
    def minimumY(self):
        return self._parameters[REGION_DIMENSION_MINIMUM_Y]
    @minimumY.setter
    def minimumY(self, minimumY):
        self._parameters[REGION_DIMENSION_MINIMUM_Y] = minimumY

    @property
    def maximumY(self):
        return self._parameters[REGION_DIMENSION_MAXIMUM_Y]
    @maximumY.setter
    def maximumY(self, maximumY):
        self._parameters[REGION_DIMENSION_MAXIMUM_Y] = maximumY

    @property
    def minimumZ(self):
        return self._parameters[REGION_DIMENSION_MINIMUM_Z]
    @minimumZ.setter
    def minimumZ(self, minimumZ):
        self._parameters[REGION_DIMENSION_MINIMUM_Z] = minimumZ

    @property
    def maximumZ(self):
        return self._parameters[REGION_DIMENSION_MAXIMUM_Z]
    @maximumZ.setter
    def maximumZ(self, maximumZ):
        self._parameters[REGION_DIMENSION_MAXIMUM_Z] = maximumZ


[docs]class RegionDimensionsSphere(RegionDimensions):
    def _createKeys(self):
        keys = []

        keys.append(REGION_DIMENSION_POSITION_X)
        keys.append(REGION_DIMENSION_POSITION_Y)
        keys.append(REGION_DIMENSION_POSITION_Z)
        keys.append(REGION_DIMENSION_RADIUS)

        return keys

[docs]    def getLineFormat(self):
        lineFormat = "%.6f %.6f %.6f %.6f"
        return lineFormat


    @property
    def positionX(self):
        return self._parameters[REGION_DIMENSION_POSITION_X]
    @positionX.setter
    def positionX(self, positionX):
        self._parameters[REGION_DIMENSION_POSITION_X] = positionX

    @property
    def positionY(self):
        return self._parameters[REGION_DIMENSION_POSITION_Y]
    @positionY.setter
    def positionY(self, positionY):
        self._parameters[REGION_DIMENSION_POSITION_Y] = positionY

    @property
    def positionZ(self):
        return self._parameters[REGION_DIMENSION_POSITION_Z]
    @positionZ.setter
    def positionZ(self, positionZ):
        self._parameters[REGION_DIMENSION_POSITION_Z] = positionZ

    @property
    def radius(self):
        return self._parameters[REGION_DIMENSION_RADIUS]
    @radius.setter
    def radius(self, radius):
        self._parameters[REGION_DIMENSION_RADIUS] = radius


[docs]class RegionDimensionsCylinder(RegionDimensionsSphere):
    def _createKeys(self):
        keys = []

        keys.append(REGION_DIMENSION_POSITION_X)
        keys.append(REGION_DIMENSION_POSITION_Y)
        keys.append(REGION_DIMENSION_POSITION_Z)
        keys.append(REGION_DIMENSION_DIRECTION_X)
        keys.append(REGION_DIMENSION_DIRECTION_Y)
        keys.append(REGION_DIMENSION_DIRECTION_Z)
        keys.append(REGION_DIMENSION_LENGTH)
        keys.append(REGION_DIMENSION_RADIUS)

        return keys

[docs]    def getLineFormat(self):
        lineFormat = "%.6f %.6f %.6f %.6f %.6f %.6f %.6f %.6f"
        return lineFormat


    @property
    def directionX(self):
        return self._parameters[REGION_DIMENSION_DIRECTION_X]
    @directionX.setter
    def directionX(self, directionX):
        self._parameters[REGION_DIMENSION_DIRECTION_X] = directionX

    @property
    def directionY(self):
        return self._parameters[REGION_DIMENSION_DIRECTION_Y]
    @directionY.setter
    def directionY(self, directionY):
        self._parameters[REGION_DIMENSION_DIRECTION_Y] = directionY

    @property
    def directionZ(self):
        return self._parameters[REGION_DIMENSION_DIRECTION_Z]
    @directionZ.setter
    def directionZ(self, directionZ):
        self._parameters[REGION_DIMENSION_DIRECTION_Z] = directionZ

    @property
    def length(self):
        return self._parameters[REGION_DIMENSION_LENGTH]
    @length.setter
    def length(self, length):
        self._parameters[REGION_DIMENSION_LENGTH] = length


[docs]def createRegionDimensions(regionType):
    if regionType == RegionType.REGION_TYPE_BOX:
        return RegionDimensionsBox()
    elif regionType == RegionType.REGION_TYPE_CYLINDER:
        return RegionDimensionsCylinder()
    elif regionType == RegionType.REGION_TYPE_SPHERE:
        return RegionDimensionsSphere()





          

      

      

    

  

    
      
          
            
  Source code for pymcxray.FileFormat.ResultsParameters

#!/usr/bin/env python
"""
.. py:currentmodule:: FileFormat.ResultsParameters
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

MCXRay ResultsParameters input file.
"""

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2012 Hendrix Demers"
__license__ = ""

# Standard library modules.
import copy

# Third party modules.

# Local modules.

# Project modules
import pymcxray.FileFormat.Version as Version

# Globals and constants variables.
KEY_COMPUTE_XRAY_CHARACTERISTIC = "ComputeXrayCharacteristic"
KEY_COMPUTE_XRAY_BREMSSTRAHLUNG = "ComputeXrayBremsstrahlung"
KEY_COMPUTE_XRAY_PHIRHOZ = "ComputeXrayPhirhoz"
KEY_COMPUTE_XRAY_SIMULATED_SPECTRUM = "ComputeXraySimulatedSpectrum"

[docs]class ResultsParameters(object):
    def __init__(self):
        self.version = copy.deepcopy(Version.CURRENT_VERSION)

        self._keys = self._createKeys()

        self._parameters = {}

        self.defaultValues()

    def _createKeys(self):
        keys = []

        keys.append(KEY_COMPUTE_XRAY_CHARACTERISTIC)
        keys.append(KEY_COMPUTE_XRAY_BREMSSTRAHLUNG)
        keys.append(KEY_COMPUTE_XRAY_PHIRHOZ)
        keys.append(KEY_COMPUTE_XRAY_SIMULATED_SPECTRUM)

        return keys

[docs]    def defaultValues(self):
        self.isComputeXrayCharacteristic = True
        self.isComputeXrayBremsstrahlung = True
        self.isComputeXrayPhirhoz = True
        self.isComputeXraySimulatedSpectrum = False


    def _createExtractMethod(self):
        extractMethods = {}

        extractMethods[KEY_COMPUTE_XRAY_CHARACTERISTIC] = self._extractBool
        extractMethods[KEY_COMPUTE_XRAY_BREMSSTRAHLUNG] = self._extractBool
        extractMethods[KEY_COMPUTE_XRAY_PHIRHOZ] = self._extractBool
        extractMethods[KEY_COMPUTE_XRAY_SIMULATED_SPECTRUM] = self._extractBool

        return extractMethods

    def _extractBool(self, itemStr):
        return bool(int(itemStr))

[docs]    def read(self, filepath):
        self.version.readFromFile(filepath)

        lines = open(filepath, 'r').readlines()

        extractMethods = self._createExtractMethod()

        for line in lines:
            line = line.strip()

            for key in self._keys:
                if line.startswith(key):
                    items = line.split('=')
                    self._parameters[key] = extractMethods[key](items[-1])


[docs]    def write(self, filepath):
        outputFile = open(filepath, 'w')

        self._writeHeader(outputFile)

        self.version.writeLine(outputFile)

        keys = self._createKeys()
        if self.version < Version.VERSION_1_4_3:
            keys.remove(KEY_COMPUTE_XRAY_SIMULATED_SPECTRUM)

        for key in keys:
            value = self._parameters[key]
            if value is not None:
                line = "%s=%i\n" % (key, int(value))
                outputFile.write(line)


    def _writeHeader(self, outputFile):
        headerLines = [ "********************************************************************************",
                       "***                           Results Parameters",
                       "***",
                       "***",
                       "********************************************************************************"]


        for line in headerLines:
            outputFile.write(line+'\n')

    @property
    def version(self):
        return self._version
    @version.setter
    def version(self, version):
        self._version = version

    @property
    def isComputeXrayCharacteristic(self):
        return bool(self._parameters[KEY_COMPUTE_XRAY_CHARACTERISTIC])
    @isComputeXrayCharacteristic.setter
    def isComputeXrayCharacteristic(self, isComputeXrayCharacteristic):
        self._parameters[KEY_COMPUTE_XRAY_CHARACTERISTIC] = bool(isComputeXrayCharacteristic)

    @property
    def isComputeXrayBremsstrahlung(self):
        return bool(self._parameters[KEY_COMPUTE_XRAY_BREMSSTRAHLUNG])
    @isComputeXrayBremsstrahlung.setter
    def isComputeXrayBremsstrahlung(self, isComputeXrayBremsstrahlung):
        self._parameters[KEY_COMPUTE_XRAY_BREMSSTRAHLUNG] = bool(isComputeXrayBremsstrahlung)

    @property
    def isComputeXrayPhirhoz(self):
        return bool(self._parameters[KEY_COMPUTE_XRAY_PHIRHOZ])
    @isComputeXrayPhirhoz.setter
    def isComputeXrayPhirhoz(self, isComputeXrayPhirhoz):
        self._parameters[KEY_COMPUTE_XRAY_PHIRHOZ] = bool(isComputeXrayPhirhoz)

    @property
    def isComputeXraySimulatedSpectrum(self):
        return bool(self._parameters[KEY_COMPUTE_XRAY_SIMULATED_SPECTRUM])
    @isComputeXraySimulatedSpectrum.setter
    def isComputeXraySimulatedSpectrum(self, isComputeXraySimulatedSpectrum):
        self._parameters[KEY_COMPUTE_XRAY_SIMULATED_SPECTRUM] = bool(isComputeXraySimulatedSpectrum)





          

      

      

    

  

    
      
          
            
  Source code for pymcxray.FileFormat.SimulationInputs

#!/usr/bin/env python
"""
.. py:currentmodule:: FileFormat.SimulationInputs
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

MCXRay simulation inputs file.
"""

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2012 Hendrix Demers"
__license__ = ""

# Standard library modules.
import os.path
import copy

# Third party modules.

# Local modules.

# Project modules
import pymcxray.FileFormat.Version as Version

# Globals and constants variables.

KEY_SPECIMEN = "specimen"
KEY_MODEL = "model"
KEY_MICROSCOPE = "microscope"
KEY_PARAMETERS = "parameters"
KEY_MAP = "map"
KEY_SNR = "snr"
KEY_RESULTS = "results"

[docs]class SimulationInputs(object):
    def __init__(self):
        self._keys = self._createKeys()
        self._filenames = {}

        self._title = ""

        self.version = copy.deepcopy(Version.CURRENT_VERSION)

    def _createKeys(self):
        keys = []

        keys.append(KEY_SPECIMEN)
        keys.append(KEY_MODEL)
        keys.append(KEY_MICROSCOPE)
        keys.append(KEY_PARAMETERS)
        keys.append(KEY_MAP)
        keys.append(KEY_RESULTS)
        #keys.append(KEY_SNR)

        return keys

[docs]    def read(self, filepath):
        self.version.readFromFile(filepath)

        self._title = self._extractTitleFromFilepath(filepath)

        lines = open(filepath, 'r').readlines()

        for line in lines:
            line = line.strip()

            for key in self._keys:
                if line.startswith(key):
                    items = line.split('=')
                    self._filenames[key] = str(items[-1])


[docs]    def write(self, filepath):
        title = self._extractTitleFromFilepath(filepath)

        outputFile = open(filepath, 'w')

        self.version.writeLine(outputFile)

        keys = self._createKeys()
        if self.version < Version.VERSION_1_4_0:
            keys.remove(KEY_RESULTS)

        for key in keys:
            if key not in self._filenames:
                extension = self.getExtension(key)
                filename = "%s.%s" % (title, extension)
                self._filenames[key] = filename

            if self._filenames[key] is not None:
                line = "%s=%s\n" % (key, self._filenames[key])
                outputFile.write(line)


    def _extractTitleFromFilepath(self, filepath):
        filename = os.path.basename(filepath)
        title, _extension = os.path.splitext(filename)

        return title

[docs]    def getExtension(self, key):
        if key == KEY_SPECIMEN:
            return "sam"
        elif key == KEY_MODEL:
            return "mdl"
        elif key == KEY_MICROSCOPE:
            return "mic"
        elif key == KEY_PARAMETERS:
            return "par"
        elif key == KEY_MAP:
            return "mpp"
        elif key == KEY_RESULTS:
            return "rp"
        elif key == KEY_SNR:
            return "snp"


    @property
    def version(self):
        return self._version
    @version.setter
    def version(self, version):
        self._version = version

    @property
    def title(self):
        return self._title
    @title.setter
    def title(self, title):
        self._title = title

    @property
    def specimenFilename(self):
        return self._filenames[KEY_SPECIMEN]
    @specimenFilename.setter
    def specimenFilename(self, specimenFilename):
        self._filenames[KEY_SPECIMEN] = specimenFilename

    @property
    def modelFilename(self):
        return self._filenames[KEY_MODEL]
    @modelFilename.setter
    def modelFilename(self, modelFilename):
        self._filenames[KEY_MODEL] = modelFilename

    @property
    def microsopeFilename(self):
        return self._filenames[KEY_MICROSCOPE]
    @microsopeFilename.setter
    def microsopeFilename(self, microsopeFilename):
        self._filenames[KEY_MICROSCOPE] = microsopeFilename

    @property
    def simulationParametersFilename(self):
        return self._filenames[KEY_PARAMETERS]
    @simulationParametersFilename.setter
    def simulationParametersFilename(self, simulationParametersFilename):
        self._filenames[KEY_PARAMETERS] = simulationParametersFilename

    @property
    def mapFilename(self):
        return self._filenames[KEY_MAP]
    @mapFilename.setter
    def mapFilename(self, mapFilename):
        self._filenames[KEY_MAP] = mapFilename

    @property
    def snrFilename(self):
        return self._filenames[KEY_SNR]
    @snrFilename.setter
    def snrFilename(self, snrFilename):
        self._filenames[KEY_SNR] = snrFilename

    @property
    def resultParametersFilename(self):
        return self._filenames[KEY_RESULTS]
    @resultParametersFilename.setter
    def resultParametersFilename(self, resultParametersFilename):
        self._filenames[KEY_RESULTS] = resultParametersFilename





          

      

      

    

  

    
      
          
            
  Source code for pymcxray.FileFormat.SimulationParameters

#!/usr/bin/env python
"""
.. py:currentmodule:: FileFormat.SimulationParameters
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

MCXRay simulation parameters input file.
"""

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2012 Hendrix Demers"
__license__ = ""

# Subversion informations for the file.
__svnRevision__ = "$Revision$"
__svnDate__ = "$Date$"
__svnId__ = "$Id$"

# Standard library modules.
import copy

# Third party modules.

# Local modules.

# Project modules
import pymcxray.FileFormat.MCXRayModel as MCXRayModel
import pymcxray.FileFormat.Version as Version

# Globals and constants variables.
KEY_BASE_FILENAME = "BaseFileName"
KEY_NUMBER_ELECTRONS = "ElectronNbr"
KEY_NUMBER_PHOTONS = "PhotonNbr"
KEY_NUMBER_WINDOWS = "WindowNbr"
KEY_NUMBER_FILMS_X = "FilmNbrX"
KEY_NUMBER_FILMS_Y = "FilmNbrY"
KEY_NUMBER_FILMS_Z = "FilmNbrZ"
KEY_NUMBER_CHANNELS = "SpectraChannel"
KEY_ENERGY_CHANNEL_WIDTH = "EnergyChannelWidth"
KEY_SPECTRA_INTERPOLATION_MODEL = "SpectraInterpolation"
KEY_VOXEL_SIMPLIFICATION = "VoxelSimplification"
KEY_ELASTIC_CROSS_SECTION_SCALING_FACTOR = "ElasticCrossSectionScalingFactor"
KEY_ENERGY_LOSS_SCALING_FACTOR = "EnergyLossScalingFactor"

[docs]class SimulationParameters(object):
    def __init__(self):
        self.version = copy.deepcopy(Version.CURRENT_VERSION)

        self._keys = self._createKeys()

        self._parameters = {}

        self.defaultValues()

    def _createKeys(self):
        keys = []

        keys.append(KEY_BASE_FILENAME)
        keys.append(KEY_NUMBER_ELECTRONS)
        keys.append(KEY_NUMBER_PHOTONS)
        keys.append(KEY_NUMBER_WINDOWS)
        keys.append(KEY_NUMBER_FILMS_X)
        keys.append(KEY_NUMBER_FILMS_Y)
        keys.append(KEY_NUMBER_FILMS_Z)
        if self.version == Version.BEFORE_VERSION:
            keys.append(KEY_NUMBER_CHANNELS)
        else:
            keys.append(KEY_ENERGY_CHANNEL_WIDTH)
        keys.append(KEY_SPECTRA_INTERPOLATION_MODEL)
        keys.append(KEY_VOXEL_SIMPLIFICATION)
        if self.version >= Version.VERSION_1_4_4:
            keys.append(KEY_ELASTIC_CROSS_SECTION_SCALING_FACTOR)
            keys.append(KEY_ENERGY_LOSS_SCALING_FACTOR)

        return keys

[docs]    def defaultValues(self):
        baseFilenameRef = r"Results\McXRay"
        self.baseFilename = baseFilenameRef
        self.numberElectrons = 1000
        self.numberPhotons = 10000
        self.numberWindows = 64
        self.numberFilmsX = 128
        self.numberFilmsY = 128
        self.numberFilmsZ = 128
        self.numberChannels = 1024
        self.energyChannelWidth_eV = 5.0
        self.spectrumInterpolationModel = MCXRayModel.SpectrumInterpolationModel.TYPE_LINEAR_DOUBLE
        self.voxelSimplification = None
        self.elasticCrossSectionScalingFactor = 1.0
        self.energyLossScalingFactor = 1.0


    def _createExtractMethod(self):
        extractMethods = {}

        extractMethods[KEY_BASE_FILENAME] = str
        extractMethods[KEY_NUMBER_ELECTRONS] = int
        extractMethods[KEY_NUMBER_PHOTONS] = int
        extractMethods[KEY_NUMBER_WINDOWS] = int
        extractMethods[KEY_NUMBER_FILMS_X] = int
        extractMethods[KEY_NUMBER_FILMS_Y] = int
        extractMethods[KEY_NUMBER_FILMS_Z] = int
        extractMethods[KEY_NUMBER_CHANNELS] = int
        extractMethods[KEY_ENERGY_CHANNEL_WIDTH] = float
        extractMethods[KEY_SPECTRA_INTERPOLATION_MODEL] = self._extractSpectrumInterpolationModel
        extractMethods[KEY_VOXEL_SIMPLIFICATION] = bool
        extractMethods[KEY_ELASTIC_CROSS_SECTION_SCALING_FACTOR] = float
        extractMethods[KEY_ENERGY_LOSS_SCALING_FACTOR] = float

        return extractMethods

    def _createFormatMethod(self):
        fromatMethods = {}

        fromatMethods[KEY_BASE_FILENAME] = "%s"
        fromatMethods[KEY_NUMBER_ELECTRONS] = "%i"
        fromatMethods[KEY_NUMBER_PHOTONS] = "%i"
        fromatMethods[KEY_NUMBER_WINDOWS] = "%i"
        fromatMethods[KEY_NUMBER_FILMS_X] = "%i"
        fromatMethods[KEY_NUMBER_FILMS_Y] = "%i"
        fromatMethods[KEY_NUMBER_FILMS_Z] = "%i"
        fromatMethods[KEY_NUMBER_CHANNELS] = "%i"
        fromatMethods[KEY_ENERGY_CHANNEL_WIDTH] = "%s"
        fromatMethods[KEY_SPECTRA_INTERPOLATION_MODEL] = "%s"
        fromatMethods[KEY_VOXEL_SIMPLIFICATION] = "%s"
        fromatMethods[KEY_ELASTIC_CROSS_SECTION_SCALING_FACTOR] = "%.5f"
        fromatMethods[KEY_ENERGY_LOSS_SCALING_FACTOR] = "%.5f"

        return fromatMethods

    def _extractSpectrumInterpolationModel(self, text):
        model = MCXRayModel.SpectrumInterpolationModel(int(text))
        return model

[docs]    def read(self, filepath):
        self.version.readFromFile(filepath)

        lines = open(filepath, 'r').readlines()

        extractMethods = self._createExtractMethod()

        for line in lines:
            line = line.strip()

            for key in self._keys:
                if line.startswith(key):
                    items = line.split('=')
                    self._parameters[key] = extractMethods[key](items[-1])


[docs]    def write(self, filepath):
        outputFile = open(filepath, 'w')

        self._writeHeader(outputFile)

        self.version.writeLine(outputFile)

        formatMethods = self._createFormatMethod()
        keys = self._createKeys()
        for key in keys:
            if key == KEY_SPECTRA_INTERPOLATION_MODEL:
                value = formatMethods[key] % (self._parameters[key].getModel())
            else:
                value = formatMethods[key] % (self._parameters[key])
            if value is not None and value != "None":
                line = "%s=%s\n" % (key, value)
                outputFile.write(line)


    def _writeHeader(self, outputFile):
        if self._parameters[KEY_VOXEL_SIMPLIFICATION] is not None:
            headerLines = [ "********************************************************************************",
                            "***                           SIMULATION PARAMETERS",
                            "***",
                            "***    BaseFileName         = All output files will be named using this term",
                            "***    ElectronNbr          = Total number of electrons to simulate",
                            "***    PhotonNbr            = Total number of photons to simulate in EDS",
                            "***    WindowNbr            = Number of energy windows in PhiRo computations",
                            "***    FilmNbrX             = Number of X layers in PhiRo computations",
                            "***    FilmNbrY             = Number of Y layers in PhiRo computations",
                            "***    FilmNbrZ             = Number of Z layers in PhiRo computations",
                            "***    SpectraChannel       = Number of channels in spectraa",
                            "***    SpectraInterpolation = Interpolation type for spectras",
                            "***    VoxelSimplification  = Use only middle voxel of trajectories to store energy",
                            "***",
                            "********************************************************************************"]
        elif self.version == Version.BEFORE_VERSION:
            headerLines = [ "********************************************************************************",
                            "***                           SIMULATION PARAMETERS",
                            "***",
                            "***    BaseFileName         = All output files will be named using this term",
                            "***    ElectronNbr          = Total number of electrons to simulate",
                            "***    PhotonNbr            = Total number of photons to simulate in EDS",
                            "***    WindowNbr            = Number of energy windows in PhiRo computations",
                            "***    FilmNbrX             = Number of X layers in PhiRo computations",
                            "***    FilmNbrY             = Number of Y layers in PhiRo computations",
                            "***    FilmNbrZ             = Number of Z layers in PhiRo computations",
                            "***    SpectraChannel       = Number of channels in spectraa",
                            "***    SpectraInterpolation = Interpolation type for spectras",
                            "***",
                            "********************************************************************************"]
        elif self.version >= Version.VERSION_1_4_4:
            headerLines = [ "********************************************************************************",
                            "***                           SIMULATION PARAMETERS",
                            "***",
                            "***    BaseFileName         = All output files will be named using this term",
                            "***    ElectronNbr          = Total number of electrons to simulate",
                            "***    PhotonNbr            = Total number of photons to simulate in EDS",
                            "***    WindowNbr            = Number of energy windows in Spectrum computations",
                            "***    FilmNbrX             = Number of X layers in Spectrum computations",
                            "***    FilmNbrY             = Number of Y layers in Spectrum computations",
                            "***    FilmNbrZ             = Number of Z layers in Spectrum computations",
                            "***    EnergyChannelWidth in eV",
                            "***    SpectraInterpolation = Interpolation type for spectra",
                            "***    ElasticCrossSectionScalingFactor",
                            "***    EnergyLossScalingFactor",
                            "***",
                            "********************************************************************************"]
        else:
            headerLines = [ "********************************************************************************",
                            "***                           SIMULATION PARAMETERS",
                            "***",
                            "***    BaseFileName         = All output files will be named using this term",
                            "***    ElectronNbr          = Total number of electrons to simulate",
                            "***    PhotonNbr            = Total number of photons to simulate in EDS",
                            "***    WindowNbr            = Number of energy windows in Spectrum computations",
                            "***    FilmNbrX             = Number of X layers in Spectrum computations",
                            "***    FilmNbrY             = Number of Y layers in Spectrum computations",
                            "***    FilmNbrZ             = Number of Z layers in Spectrum computations",
                            "***    EnergyChannelWidth in eV",
                            "***    SpectraInterpolation = Interpolation type for spectra",
                            "***",
                            "********************************************************************************"]

        for line in headerLines:
            outputFile.write(line+'\n')

    @property
    def version(self):
        return self._version
    @version.setter
    def version(self, version):
        self._version = version

    @property
    def baseFilename(self):
        return self._parameters[KEY_BASE_FILENAME]
    @baseFilename.setter
    def baseFilename(self, baseFilename):
        self._parameters[KEY_BASE_FILENAME] = baseFilename

    @property
    def numberElectrons(self):
        return self._parameters[KEY_NUMBER_ELECTRONS]
    @numberElectrons.setter
    def numberElectrons(self, numberElectrons):
        self._parameters[KEY_NUMBER_ELECTRONS] = numberElectrons

    @property
    def numberPhotons(self):
        return self._parameters[KEY_NUMBER_PHOTONS]
    @numberPhotons.setter
    def numberPhotons(self, numberPhotons):
        self._parameters[KEY_NUMBER_PHOTONS] = numberPhotons

    @property
    def numberWindows(self):
        return self._parameters[KEY_NUMBER_WINDOWS]
    @numberWindows.setter
    def numberWindows(self, numberWindows):
        self._parameters[KEY_NUMBER_WINDOWS] = numberWindows

    @property
    def numberFilmsX(self):
        return self._parameters[KEY_NUMBER_FILMS_X]
    @numberFilmsX.setter
    def numberFilmsX(self, numberFilmsX):
        self._parameters[KEY_NUMBER_FILMS_X] = numberFilmsX

    @property
    def numberFilmsY(self):
        return self._parameters[KEY_NUMBER_FILMS_Y]
    @numberFilmsY.setter
    def numberFilmsY(self, numberFilmsY):
        self._parameters[KEY_NUMBER_FILMS_Y] = numberFilmsY

    @property
    def numberFilmsZ(self):
        return self._parameters[KEY_NUMBER_FILMS_Z]
    @numberFilmsZ.setter
    def numberFilmsZ(self, numberFilmsZ):
        self._parameters[KEY_NUMBER_FILMS_Z] = numberFilmsZ

    @property
    def numberChannels(self):
        return self._parameters[KEY_NUMBER_CHANNELS]
    @numberChannels.setter
    def numberChannels(self, numberChannels):
        self._parameters[KEY_NUMBER_CHANNELS] = numberChannels

    @property
    def energyChannelWidth_eV(self):
        return self._parameters[KEY_ENERGY_CHANNEL_WIDTH]
    @energyChannelWidth_eV.setter
    def energyChannelWidth_eV(self, energyChannelWidth_eV):
        self._parameters[KEY_ENERGY_CHANNEL_WIDTH] = energyChannelWidth_eV

    @property
    def spectrumInterpolationModel(self):
        return self._parameters[KEY_SPECTRA_INTERPOLATION_MODEL].getModel()
    @spectrumInterpolationModel.setter
    def spectrumInterpolationModel(self, spectrumInterpolationModel):
        self._parameters[KEY_SPECTRA_INTERPOLATION_MODEL] = MCXRayModel.SpectrumInterpolationModel(spectrumInterpolationModel)

    @property
    def voxelSimplification(self):
        return self._parameters.get(KEY_VOXEL_SIMPLIFICATION, None)
    @voxelSimplification.setter
    def voxelSimplification(self, voxelSimplification):
        self._parameters[KEY_VOXEL_SIMPLIFICATION] = voxelSimplification

    @property
    def elasticCrossSectionScalingFactor(self):
        return self._parameters[KEY_ELASTIC_CROSS_SECTION_SCALING_FACTOR]
    @elasticCrossSectionScalingFactor.setter
    def elasticCrossSectionScalingFactor(self, elasticCrossSectionScalingFactor):
        self._parameters[KEY_ELASTIC_CROSS_SECTION_SCALING_FACTOR] = elasticCrossSectionScalingFactor

    @property
    def energyLossScalingFactor(self):
        return self._parameters[KEY_ENERGY_LOSS_SCALING_FACTOR]
    @energyLossScalingFactor.setter
    def energyLossScalingFactor(self, energyLossScalingFactor):
        self._parameters[KEY_ENERGY_LOSS_SCALING_FACTOR] = energyLossScalingFactor





          

      

      

    

  

    
      
          
            
  Source code for pymcxray.FileFormat.SnrParameters

#!/usr/bin/env python
"""
.. py:currentmodule:: FileFormat.Snr
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

MCXRay Snr input file.
"""

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2012 Hendrix Demers"
__license__ = ""

# Standard library modules.

# Third party modules.

# Local modules.

# Project modules

# Globals and constants variables.
SNR_SPECTRA_TYPE_FULL = 0
SNR_SPECTRA_TYPE_EDS = 1
SNR_SPECTRA_TYPE_NBR = 2

KEY_SNR_TYPE = "SNRType"
KEY_ENERGY_START_keV = "EnergyStart"
KEY_ENERGY_END_keV = "EnergyEnd"
KEY_NUMBER_ENERGY_STEPS = "EnergyStepNbr"
KEY_BACKGROUND_ENERGY_WINDOWS_SIZE = "BackEnergyWinSiz"
KEY_SPECTRUM_ENERGY_WINDOWS_SIZE = "SpectraEnergyWinSiz"

[docs]class SnrParameters(object):
    def __init__(self):
        self._keys = self._createKeys()

        self._parameters = {}

        self.defaultValues()

    def _createKeys(self):
        keys = []

        keys.append(KEY_SNR_TYPE)
        keys.append(KEY_ENERGY_START_keV)
        keys.append(KEY_ENERGY_END_keV)
        keys.append(KEY_NUMBER_ENERGY_STEPS)
        keys.append(KEY_BACKGROUND_ENERGY_WINDOWS_SIZE)
        keys.append(KEY_SPECTRUM_ENERGY_WINDOWS_SIZE)

        return keys

[docs]    def defaultValues(self):
        self.snrType = SNR_SPECTRA_TYPE_FULL
        self.energyStart_keV = 1.0
        self.energyEnd_keV = 20.0
        self.numberEnergySteps = 100.0
        self.backgroundEnergyWindowsSize = 5.0e-3
        self.spectrumEnergyWindowsSize = 40.0


    def _createExtractMethod(self):
        extractMethods = {}

        extractMethods[KEY_SNR_TYPE] = int
        extractMethods[KEY_ENERGY_START_keV] = float
        extractMethods[KEY_ENERGY_END_keV] = float
        extractMethods[KEY_NUMBER_ENERGY_STEPS] = int
        extractMethods[KEY_BACKGROUND_ENERGY_WINDOWS_SIZE] = float
        extractMethods[KEY_SPECTRUM_ENERGY_WINDOWS_SIZE] = float

        return extractMethods

[docs]    def read(self, filepath):
        lines = open(filepath, 'r').readlines()

        extractMethods = self._createExtractMethod()

        for line in lines:
            line = line.strip()

            for key in self._keys:
                if line.startswith(key):
                    items = line.split('=')
                    self._parameters[key] = extractMethods[key](items[-1])


[docs]    def write(self, filepath):
        outputFile = open(filepath, 'w')

        self._writeHeader(outputFile)

        formats = self._createFormats()

        for key in self._createKeys():
            valueFormat = formats[key]
            value = valueFormat % (self._parameters[key])
            if "e-" in value:
                value = value.replace('e-', 'e-0')
            if "e+" in value:
                value = value.replace('e+', 'e+0')

            line = "%s=%s\n" % (key, value)
            outputFile.write(line)


    def _writeHeader(self, outputFile):
        headerLines = ["********************************************************************************",
                       "***                       SNR SIMULATION PARAMETERS",
                       "***",
                       "***    SNRType             = Type of SNR computations performed",
                       "***    EnergyStart         = Starting energy value",
                       "***    EnergyEnd           = Ending energy value",
                       "***    EnergyStepNbr       = Energy number of step",
                       "***    BackEnergyWinSiz    = Size of background energy windows",
                       "***    SpectraEnergyWinSiz = Size of spectra energy window",
                       "***",
                       "********************************************************************************"]

        for line in headerLines:
            outputFile.write(line+'\n')

    def _createFormats(self):
        formats = {}

        formats[KEY_SNR_TYPE] = "%i"
        formats[KEY_ENERGY_START_keV] = "%.6e"
        formats[KEY_ENERGY_END_keV] = "%.6e"
        formats[KEY_NUMBER_ENERGY_STEPS] = "%i"
        formats[KEY_BACKGROUND_ENERGY_WINDOWS_SIZE] = "%.6e"
        formats[KEY_SPECTRUM_ENERGY_WINDOWS_SIZE] = "%.6e"

        return formats

    @property
    def snrType(self):
        return self._parameters[KEY_SNR_TYPE]
    @snrType.setter
    def snrType(self, snrType):
        self._parameters[KEY_SNR_TYPE] = snrType

    @property
    def energyStart_keV(self):
        return self._parameters[KEY_ENERGY_START_keV]
    @energyStart_keV.setter
    def energyStart_keV(self, energyStart_keV):
        self._parameters[KEY_ENERGY_START_keV] = energyStart_keV

    @property
    def energyEnd_keV(self):
        return self._parameters[KEY_ENERGY_END_keV]
    @energyEnd_keV.setter
    def energyEnd_keV(self, energyEnd_keV):
        self._parameters[KEY_ENERGY_END_keV] = energyEnd_keV

    @property
    def numberEnergySteps(self):
        return self._parameters[KEY_NUMBER_ENERGY_STEPS]
    @numberEnergySteps.setter
    def numberEnergySteps(self, numberEnergySteps):
        self._parameters[KEY_NUMBER_ENERGY_STEPS] = numberEnergySteps

    @property
    def backgroundEnergyWindowsSize(self):
        return self._parameters[KEY_BACKGROUND_ENERGY_WINDOWS_SIZE]
    @backgroundEnergyWindowsSize.setter
    def backgroundEnergyWindowsSize(self, backgroundEnergyWindowsSize):
        self._parameters[KEY_BACKGROUND_ENERGY_WINDOWS_SIZE] = backgroundEnergyWindowsSize

    @property
    def spectrumEnergyWindowsSize(self):
        return self._parameters[KEY_SPECTRUM_ENERGY_WINDOWS_SIZE]
    @spectrumEnergyWindowsSize.setter
    def spectrumEnergyWindowsSize(self, spectrumEnergyWindowsSize):
        self._parameters[KEY_SPECTRUM_ENERGY_WINDOWS_SIZE] = spectrumEnergyWindowsSize





          

      

      

    

  

    
      
          
            
  Source code for pymcxray.FileFormat.Specimen

#!/usr/bin/env python
"""
.. py:currentmodule:: FileFormat.Specimen
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

MCXRay specimen input file.
"""

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2012 Hendrix Demers"
__license__ = ""

# Subversion informations for the file.
__svnRevision__ = "$Revision$"
__svnDate__ = "$Date$"
__svnId__ = "$Id$"

# Standard library modules.
import copy

# Third party modules.

# Local modules.
import pymcxray.FileFormat.Region as Region
import pymcxray.FileFormat.Version as Version

# Project modules

# Globals and constants variables.
KEY_NAME = "Name"
KEY_NUMBER_REGIONS = "NumberRegions"
KEY_REGIONS = "Regions"

[docs]class Specimen(object):
    def __init__(self):
        self.version = copy.deepcopy(Version.CURRENT_VERSION)

        self._keys = self._createKeys()

        self._parameters = {}

        self.clear()

    def _createKeys(self):
        keys = []

        keys.append(KEY_NUMBER_REGIONS)
        #keys.append(KEY_REGIONS)

        return keys

[docs]    def clear(self):
        self.numberRegions = 0
        self.regions = []
        self._shortHeader = False


    def _createExtractMethods(self):
        extractMethods = {}

        extractMethods[KEY_NUMBER_REGIONS] = int

        return extractMethods

[docs]    def read(self, filepath):
        self.clear()

        self.version.readFromFile(filepath)

        if self.version == Version.BEFORE_VERSION:
            self._readOldVersion(filepath)
        else:
            self._readWithVersion(filepath)


    def _readWithVersion(self, filepath):
        lines = open(filepath, 'r').readlines()

        indexLine = 0
        for line in lines:
            indexLine += 1

            line = line.strip()

            key = KEY_NUMBER_REGIONS
            if line.startswith(key):
                items = line.split('=')
                self.numberRegions = int(items[-1])
                break

        for _indexRegion in range(self.numberRegions):
            while lines[indexLine].strip() == "":
                indexLine += 1

            region = Region.Region()
            self.regions.append(region)
            indexLine += region.extractFromLinesWithVersion(lines[indexLine:])

    def _readOldVersion(self, filepath):
        lines = open(filepath, 'r').readlines()

        extractMethods = self._createExtractMethods()

        indexLine = 0
        while indexLine < len(lines):
            line = lines[indexLine]
            line = line.strip()

            indexLine += 1
            if not line.startswith("***") and len(line) != 0:
                self.numberRegions = extractMethods[KEY_NUMBER_REGIONS](line)

                for _indexRegion in range(self.numberRegions):
                    # Skip blank line.
                    indexLine += 1
                    region = Region.Region()
                    self.regions.append(region)
                    indexLine += region.extractFromLinesWithoutVersion(lines[indexLine:])

[docs]    def write(self, filepath):
        assert self.numberRegions == len(self.regions)

        outputFile = open(filepath, 'w')

        self._writeHeader(outputFile)

        self.version.writeLine(outputFile)

        key = KEY_NUMBER_REGIONS
        value = self.numberRegions
        line = "%s=%s\n" % (key, value)
        outputFile.write(line)
        outputFile.write("\n")

        for region in self.regions:
            lines = region.createLinesWithVersion()
            for line in lines:
                outputFile.write(line+"\n")

            outputFile.write("\n")


    def _writeHeader(self, outputFile):
        if self._shortHeader:
            headerLines = \
"""********************************************************************************
""".splitlines()
        elif self.version == Version.BEFORE_VERSION:
            headerLines = \
"""********************************************************************************
***                                  SPECIMEN
***
***    First Entry is:
***        number of region (integer)
***
***    then region by region:
***        number of elements in region
***        first element atomic number (integer)   mass concentration (double)
***        ...
***        last element atomic number (integer)    mass concentration (double)
***        user's elements mass density if any (double)
***        region volume type: BOX, SPHERE or CYLINDER
***        region extents (all doubles):
***            BOX:      minX maxX minY maxY minZ maxZ
***            SPHERE:   posX posY posZ radius
***            CYLINDER: posX posY posZ dirX dirY dirZ lenght radius
***                      the position is the center of the base of the cylinder
***
********************************************************************************
""".splitlines()
        else:
            headerLines = \
"""********************************************************************************
***                                  SPECIMEN
***
***    First Entry is:
***        number of region (integer)
***
***    then region by region:
***        number of elements in region
***        first element atomic number (integer)   mass concentration (double)
***        ...
***        last element atomic number (integer)    mass concentration (double)
***        user's elements mass density if larger than 0.0 (double)
***        region volume type: BOX, SPHERE or CYLINDER
***        region extents (all doubles):
***            BOX:      minX maxX minY maxY minZ maxZ
***            SPHERE:   posX posY posZ radius
***            CYLINDER: posX posY posZ dirX dirY dirZ lenght radius
***                      the position is the center of the base of the cylinder
***
********************************************************************************
""".splitlines()

        for line in headerLines:
            outputFile.write(line+'\n')

    @property
    def version(self):
        return self._version
    @version.setter
    def version(self, version):
        self._version = version

    @property
    def name(self):
        return self._parameters[KEY_NAME]
    @name.setter
    def name(self, name):
        self._parameters[KEY_NAME] = name

    @property
    def numberRegions(self):
        return self._parameters[KEY_NUMBER_REGIONS]
    @numberRegions.setter
    def numberRegions(self, numberRegions):
        self._parameters[KEY_NUMBER_REGIONS] = numberRegions

    @property
    def regions(self):
        return self._parameters[KEY_REGIONS]
    @regions.setter
    def regions(self, regions):
        self._parameters[KEY_REGIONS] = regions





          

      

      

    

  

    
      
          
            
  Source code for pymcxray.FileFormat.Version

#!/usr/bin/env python
"""
.. py:currentmodule:: FileFormat.Version
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

MCXray version information.
"""

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2012 Hendrix Demers"
__license__ = ""

# Standard library modules.
import copy

# Third party modules.

# Local modules.

# Project modules

# Globals and constants variables.

[docs]class Version(object):
    key = "Version"

    def __init__(self, major, minor, revision):
        self.major = major
        self.minor = minor
        self.revision = revision

[docs]    def toString(self):
        text = "%s.%s.%s" % (self.major, self.minor, self.revision)
        return text


[docs]    def fromString(self, versionString):
        items = versionString.split('.')
        self.major = items[0]
        self.minor = items[1]
        self.revision = items[2]


[docs]    def writeLine(self, outputFile):
        line = "%s=%s\n" % (self.key, self.toString())
        outputFile.write(line)


[docs]    def readFromFile(self, filepath):
        lines = open(filepath, 'r').readlines()

        for line in lines:
            line = line.strip()

            if line.startswith(self.key):
                items = line.split('=')
                self.fromString((items[-1]))
                return
        else:
            self.major = 1
            self.minor = 1
            self.revision = 1


    def __eq__(self, other):
        if self.major == other.major and self.minor == other.minor and self.revision == other.revision:
            return True
        else:
            return False

    def __lt__(self, other):
        if self == other:
            return False

        if self.major < other.major:
            return True
        elif self.major > other.major:
            return False

        if self.minor < other.minor:
            return True
        elif self.minor > other.minor:
            return False

        if self.revision < other.revision:
            return True
        elif self.revision > other.revision:
            return False

    def __ge__(self, other):
        if self == other:
            return True
        if self < other:
            return False
        else:
            return True

    @property
    def major(self):
        return self._major
    @major.setter
    def major(self, major):
        self._major = int(major)

    @property
    def minor(self):
        return self._minor
    @minor.setter
    def minor(self, minor):
        self._minor = int(minor)

    @property
    def revision(self):
        return self._revision
    @revision.setter
    def revision(self, revision):
        self._revision = int(revision)


VERSION_1_1_1 = Version(1, 1, 1)

VERSION_1_2_0 = Version(1, 2, 0)

VERSION_1_2_1 = Version(1, 2, 1)

VERSION_1_2_2 = Version(1, 2, 2)

VERSION_1_2_3 = Version(1, 2, 3)

VERSION_1_2_4 = Version(1, 2, 4)

VERSION_1_2_5 = Version(1, 2, 5)

VERSION_1_3_0 = Version(1, 3, 0)

VERSION_1_4_0 = Version(1, 4, 0)

VERSION_1_4_1 = Version(1, 4, 1)

VERSION_1_4_2 = Version(1, 4, 2)

VERSION_1_4_3 = Version(1, 4, 3)

VERSION_1_4_4 = Version(1, 4, 4)

VERSION_1_4_5 = Version(1, 4, 5)

VERSION_1_4_6 = Version(1, 4, 6)

VERSION_1_5_0 = Version(1, 5, 0)

VERSION_1_5_1 = Version(1, 5, 1)

VERSION_1_5_2 = Version(1, 5, 2)

BEFORE_VERSION = copy.deepcopy(VERSION_1_1_1)
CURRENT_VERSION = copy.deepcopy(VERSION_1_5_2)




          

      

      

    

  

    
      
          
            
  Source code for pymcxray.FileFormat.testUtilities

#!/usr/bin/env python
"""
.. py:currentmodule:: FileFormat.testUtilities
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

Utilities used for testing this package.
"""

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2012 Hendrix Demers"
__license__ = ""

# Subversion informations for the file.
__svnRevision__ = "$Revision$"
__svnDate__ = "$Date$"
__svnId__ = "$Id$"

# Standard library modules.
import os.path
import shutil

# Third party modules.

# Local modules.

# Project modules

# Globals and constants variables.

[docs]def getSimulationTitles():
    titles = []

    titles.append("AuBC cyl")
    titles.append("BioRitchieNew111017")
    titles.append("Bug Al Zr Sphere")
    titles.append("Mg2SiAlCube3kev")

    return titles


[docs]def createTempDataPath(path):
    tempDataPath = os.path.join(path, "tmp")
    if not os.path.isdir(tempDataPath):
        os.mkdir(tempDataPath)

    return tempDataPath


[docs]def removeTempDataPath(path):
    if os.path.expanduser(path):
        shutil.rmtree(path)





          

      

      

    

  

    
      
          
            
  Source code for pymcxray.FileFormat.test_Element

#!/usr/bin/env python
"""
.. py:currentmodule:: FileFormat.test_Element
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

Tests for module `Element`.
"""

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2012 Hendrix Demers"
__license__ = ""

# Subversion informations for the file.
__svnRevision__ = "$Revision$"
__svnDate__ = "$Date$"
__svnId__ = "$Id$"

# Standard library modules.
import unittest
import logging

# Third party modules.

# Local modules.

# Project modules
import pymcxray.FileFormat.Element as Element

# Globals and constants variables.

[docs]class TestElement(unittest.TestCase):
    """
    TestCase class for the module `Element`.
    """

[docs]    def setUp(self):
        """
        Setup method.
        """

        unittest.TestCase.setUp(self)


[docs]    def tearDown(self):
        """
        Teardown method.
        """

        unittest.TestCase.tearDown(self)


[docs]    def testSkeleton(self):
        """
        First test to check if the testcase is working with the testing framework.
        """

        #self.fail("Test if the testcase is working.")
        self.assert_(True)


[docs]    def test_extractFromLineOldVersion(self):
        """
        Tests for method `extractFromLineOldVersion`.
        """

        line = "6 1.000000000000000"
        element = Element.Element()
        element.extractFromLineOldVersion(line)
        self.assertEquals(6, element.atomicNumber)
        self.assertEquals(1.0, element.massFraction)

        line = "79 1.000000000000000"
        element = Element.Element()
        element.extractFromLineOldVersion(line)
        self.assertEquals(79, element.atomicNumber)
        self.assertEquals(1.0, element.massFraction)

        line = "6 0.700000000000000"
        element = Element.Element()
        element.extractFromLineOldVersion(line)
        self.assertEquals(6, element.atomicNumber)
        self.assertEquals(0.7, element.massFraction)

        line = "8 0.280000000000000"
        element = Element.Element()
        element.extractFromLineOldVersion(line)
        self.assertEquals(8, element.atomicNumber)
        self.assertEquals(0.28, element.massFraction)

        line = "17 0.020000000000000"
        element = Element.Element()
        element.extractFromLineOldVersion(line)
        self.assertEquals(17, element.atomicNumber)
        self.assertEquals(0.02, element.massFraction)


        #self.fail("Test if the testcase is working.")

[docs]    def test_createLineOldVersion(self):
        """
        Tests for method `createLineOldVersion`.
        """

        lineRef = "6 1.000000000000000"
        element = Element.Element()
        element.atomicNumber = 6
        element.massFraction = 1.0
        line = element.createLineOldVersion()
        self.assertEquals(lineRef, line)

        lineRef = "79 1.000000000000000"
        element = Element.Element()
        element.atomicNumber = 79
        element.massFraction = 1.0
        line = element.createLineOldVersion()
        self.assertEquals(lineRef, line)

        lineRef = "6 0.700000000000000"
        element = Element.Element()
        element.atomicNumber = 6
        element.massFraction = 0.7
        line = element.createLineOldVersion()
        self.assertEquals(lineRef, line)

        lineRef = "8 0.280000000000000"
        element = Element.Element()
        element.atomicNumber = 8
        element.massFraction = 0.28
        line = element.createLineOldVersion()
        self.assertEquals(lineRef, line)

        lineRef = "17 0.020000000000000"
        element = Element.Element()
        element.atomicNumber = 17
        element.massFraction = 0.02
        line = element.createLineOldVersion()
        self.assertEquals(lineRef, line)


        #self.fail("Test if the testcase is working.")

[docs]    def test_extractFromLineWithKey(self):
        """
        Tests for method `extractFromLinesWithKey`.
        """
        lines = \
"""AtomicNumber=14
WeightFraction=0.400000000000000
""".splitlines()
        element = Element.Element()
        element.extractFromLinesWithKey(lines)
        self.assertEquals(14, element.atomicNumber)
        self.assertEquals(0.4, element.massFraction)

        lines = \
"""AtomicNumber=15
WeightFraction=0.600000000000000
""".splitlines()
        element = Element.Element()
        element.extractFromLinesWithKey(lines)
        self.assertEquals(15, element.atomicNumber)
        self.assertEquals(0.6, element.massFraction)

        lines = \
"""AtomicNumber=7
WeightFraction=1.000000000000000
""".splitlines()
        element = Element.Element()
        element.extractFromLinesWithKey(lines)
        self.assertEquals(7, element.atomicNumber)
        self.assertEquals(1.0, element.massFraction)

        lines = \
"""AtomicNumber=56
WeightFraction=1.000000000000000
""".splitlines()
        element = Element.Element()
        element.extractFromLinesWithKey(lines)
        self.assertEquals(56, element.atomicNumber)
        self.assertEquals(1.0, element.massFraction)


        #self.fail("Test if the testcase is working.")

[docs]    def test_createLineWithKey(self):
        """
        Tests for method `createLineOldVersion`.
        """

        linesRef = \
"""AtomicNumber=14
WeightFraction=0.400000000000000
""".splitlines()
        element = Element.Element()
        element.atomicNumber = 14
        element.massFraction = 0.4
        lines = element.createLinesWithKey()
        self.assertEquals(linesRef, lines)

        linesRef = \
"""AtomicNumber=15
WeightFraction=0.600000000000000
""".splitlines()
        element = Element.Element()
        element.atomicNumber = 15
        element.massFraction = 0.6
        lines = element.createLinesWithKey()
        self.assertEquals(linesRef, lines)

        linesRef = \
"""AtomicNumber=7
WeightFraction=1.000000000000000
""".splitlines()
        element = Element.Element()
        element.atomicNumber = 7
        element.massFraction = 1.0
        lines = element.createLinesWithKey()
        self.assertEquals(linesRef, lines)

        linesRef = \
"""AtomicNumber=56
WeightFraction=1.000000000000000
""".splitlines()
        element = Element.Element()
        element.atomicNumber = 56
        element.massFraction = 1.0
        lines = element.createLinesWithKey()
        self.assertEquals(linesRef, lines)



        #self.fail("Test if the testcase is working.")

if __name__ == '__main__':  #pragma: no cover
    logging.getLogger().setLevel(logging.DEBUG)
    from pymcxray.Testings import runTestModuleWithCoverage
    runTestModuleWithCoverage(__file__, withCoverage=True)




          

      

      

    

  

    
      
          
            
  Source code for pymcxray.FileFormat.test_ExportedSpectrum

#!/usr/bin/env python
"""
.. py:currentmodule:: FileFormat.test_ExportedSpectrum
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

Tests for module `ExportedSpectrum`.
"""

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2012 Hendrix Demers"
__license__ = ""

# Subversion informations for the file.
__svnRevision__ = "$Revision$"
__svnDate__ = "$Date$"
__svnId__ = "$Id$"

# Standard library modules.
import unittest
import logging
import os.path
import shutil

# Third party modules.

# Local modules.

# Project modules
import pymcxray.FileFormat.ExportedSpectrum as ExportedSpectrum

# Globals and constants variables.

[docs]class TestExportedSpectrum(unittest.TestCase):
    """
    TestCase class for the module `moduleName`.
    """

[docs]    def setUp(self):
        """
        Setup method.
        """

        unittest.TestCase.setUp(self)

        self.testDataPath = os.path.abspath(os.path.join(os.path.dirname(__file__), "../../test_data", "exportedFiles"))

        self.tempDataPath = os.path.join(self.testDataPath, "tmp")
        if not os.path.isdir(self.tempDataPath):
            os.mkdir(self.tempDataPath)


[docs]    def tearDown(self):
        """
        Teardown method.
        """

        unittest.TestCase.tearDown(self)

        if os.path.expanduser(self.tempDataPath):
            shutil.rmtree(self.tempDataPath)


[docs]    def testSkeleton(self):
        """
        First test to check if the testcase is working with the testing framework.
        """

        #self.fail("Test if the testcase is working.")
        self.assert_(True)


[docs]    def test_read(self):
        """
        Tests for method `read`.
        """

        exportedSpectrum = ExportedSpectrum.ExportedSpectrum()
        self.assertEquals(None, exportedSpectrum.getSpectrumType())
        self.assertEquals(0, len(exportedSpectrum._energies_keV))
        self.assertEquals(0, len(exportedSpectrum._intensities))

        filepath = os.path.join(self.testDataPath, "bulkC_E20keV_w64BW.txt")
        exportedSpectrum.read(filepath)

        self.assertEquals("Specimen Spectra", exportedSpectrum.getSpectrumType())
        self.assertEquals(1024, len(exportedSpectrum._energies_keV))
        self.assertEquals(1024, len(exportedSpectrum._intensities))



        #self.fail("Test if the testcase is working.")

if __name__ == '__main__':  #pragma: no cover
    logging.getLogger().setLevel(logging.DEBUG)
    from pymcxray.Testings import runTestModuleWithCoverage
    runTestModuleWithCoverage(__file__)




          

      

      

    

  

    
      
          
            
  Source code for pymcxray.FileFormat.test_FileReaderWriterTools

#!/usr/bin/env python
"""
.. py:currentmodule:: FileFormat.test_FileReaderWriterTools
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

Tests for the module `FileReaderWriterTools`.
"""

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2012 Hendrix Demers"
__license__ = ""

# Standard library modules.
import unittest
import logging

# Third party modules.

# Local modules.

# Project modules
import pymcxray.FileFormat.FileReaderWriterTools as FileReaderWriterTools

# Globals and constants variables.

[docs]class TestFileReaderWriterTools(unittest.TestCase):
    """
    TestCase class for the module `FileReaderWriterTools`.
    """

[docs]    def setUp(self):
        """
        Setup method.
        """

        unittest.TestCase.setUp(self)


[docs]    def tearDown(self):
        """
        Teardown method.
        """

        unittest.TestCase.tearDown(self)


[docs]    def testSkeleton(self):
        """
        First test to check if the testcase is working with the testing framework.
        """

        #self.fail("Test if the testcase is working.")
        self.assert_(True)


[docs]    def test__reduceAfterDot(self):
        """
        Tests for method `reduceAfterDot`.
        """

        value = 23.0
        valueStr = FileReaderWriterTools.reduceAfterDot(value)
        self.assertEquals("23", valueStr)

        value = 67.80
        valueStr = FileReaderWriterTools.reduceAfterDot(value)
        self.assertEquals("67.8", valueStr)

        value = 2.34000
        valueStr = FileReaderWriterTools.reduceAfterDot(value)
        self.assertEquals("2.34", valueStr)

        value = 2.070
        valueStr = FileReaderWriterTools.reduceAfterDot(value)
        self.assertEquals("2.07", valueStr)

        value = 0.070
        valueStr = FileReaderWriterTools.reduceAfterDot(value)
        self.assertEquals("0.07", valueStr)



        #self.fail("Test if the testcase is working.")

if __name__ == '__main__':  #pragma: no cover
    logging.getLogger().setLevel(logging.DEBUG)
    from pymcxray.Testings import runTestModuleWithCoverage
    runTestModuleWithCoverage(__file__)




          

      

      

    

  

    
      
          
            
  Source code for pymcxray.FileFormat.test_MCXRayModel

#!/usr/bin/env python
"""
.. py:currentmodule:: FileFormat.test_MCXRayModel
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

Tests for module `MCXRayModel`.
"""

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2012 Hendrix Demers"
__license__ = ""

# Subversion informations for the file.
__svnRevision__ = "$Revision$"
__svnDate__ = "$Date$"
__svnId__ = "$Id$"

# Standard library modules.
import unittest
import logging

# Third party modules.

# Local modules.

# Project modules
import pymcxray.FileFormat.MCXRayModel as MCXRayModel

# Globals and constants variables.

[docs]class TestMCXRayModel(unittest.TestCase):
    """
    TestCase class for the module `MCXRayModel`.
    """

[docs]    def setUp(self):
        """
        Setup method.
        """

        unittest.TestCase.setUp(self)


[docs]    def tearDown(self):
        """
        Teardown method.
        """

        unittest.TestCase.tearDown(self)


[docs]    def testSkeleton(self):
        """
        First test to check if the testcase is working with the testing framework.
        """

        #self.fail("Test if the testcase is working.")
        self.assert_(True)


[docs]    def test_MCXRayModel(self):
        """
        Tests for method `MCXRayModel`.
        """

        self.assertRaises(NotImplementedError, MCXRayModel.MCXRayModel)



        #self.fail("Test if the testcase is working.")

if __name__ == '__main__':  #pragma: no cover
    logging.getLogger().setLevel(logging.DEBUG)
    from pymcxray.Testings import runTestModuleWithCoverage
    runTestModuleWithCoverage(__file__)




          

      

      

    

  

    
      
          
            
  Source code for pymcxray.FileFormat.test_Region

#!/usr/bin/env python
"""
.. py:currentmodule:: FileFormat.test_Region
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

Tests for module `Region`.
"""

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2012 Hendrix Demers"
__license__ = ""

# Subversion informations for the file.
__svnRevision__ = "$Revision$"
__svnDate__ = "$Date$"
__svnId__ = "$Id$"

# Standard library modules.
import unittest
import logging

# Third party modules.

# Local modules.

# Project modules
import pymcxray.FileFormat.Region as Region
import pymcxray.FileFormat.RegionType as RegionType
import pymcxray.FileFormat.Element as Element
import pymcxray.FileFormat.RegionDimensions as RegionDimensions

# Globals and constants variables.

[docs]class TestRegion(unittest.TestCase):
    """
    TestCase class for the module `moduleName`.
    """

[docs]    def setUp(self):
        """
        Setup method.
        """

        unittest.TestCase.setUp(self)


[docs]    def tearDown(self):
        """
        Teardown method.
        """

        unittest.TestCase.tearDown(self)


[docs]    def testSkeleton(self):
        """
        First test to check if the testcase is working with the testing framework.
        """

        #self.fail("Test if the testcase is working.")
        self.assert_(True)


[docs]    def test_extractFromLinesWithoutVersion(self):
        """
        Tests for method `read`.
        """
        regionTypes = [RegionType.REGION_TYPE_BOX, RegionType.REGION_TYPE_CYLINDER, RegionType.REGION_TYPE_SPHERE]

        for userMassDensity in [True, False]:
            logging.info("userMassDensity: %s", userMassDensity)
            for regionType in regionTypes:
                logging.info("regionType: %s", regionType)
                region = Region.Region()

                lines, regionRef = self.getTestRegionLinesWithoutVersion(regionType, userMassDensity)
                region.extractFromLinesWithoutVersion(lines)

                self.assertEquals(regionRef.numberElements, region.numberElements)

                elementsRef = regionRef.elements
                elements = region.elements

                for elementRef, element in zip(elementsRef, elements):
                    self.assertEquals(elementRef.atomicNumber, element.atomicNumber)
                    self.assertEquals(elementRef.massFraction, element.massFraction)

                self.assertEquals(regionRef.regionMassDensity_g_cm3, region.regionMassDensity_g_cm3)
                self.assertEquals(regionRef.regionType, region.regionType)

                self.assertDictEqual(regionRef.regionDimensions._parameters, region.regionDimensions._parameters)


        #self.fail("Test if the testcase is working.")

[docs]    def test_extractFromLinesWithVersion(self):
        """
        Tests for method `read`.
        """
        regionTypes = [RegionType.REGION_TYPE_BOX, RegionType.REGION_TYPE_CYLINDER, RegionType.REGION_TYPE_SPHERE]

        for userMassDensity in [True, False]:
            logging.info("userMassDensity: %s", userMassDensity)
            for regionType in regionTypes:
                logging.info("regionType: %s", regionType)
                region = Region.Region()

                lines, regionRef = self.getTestRegionLinesWithVersion(regionType, userMassDensity)
                region.extractFromLinesWithVersion(lines)

                self.assertEquals(regionRef.numberElements, region.numberElements)

                elementsRef = regionRef.elements
                elements = region.elements

                for elementRef, element in zip(elementsRef, elements):
                    self.assertEquals(elementRef.atomicNumber, element.atomicNumber)
                    self.assertEquals(elementRef.massFraction, element.massFraction)

                self.assertEquals(regionRef.regionMassDensity_g_cm3, region.regionMassDensity_g_cm3)
                self.assertEquals(regionRef.regionType, region.regionType)

                self.assertDictEqual(regionRef.regionDimensions._parameters, region.regionDimensions._parameters)


        #self.fail("Test if the testcase is working.")

[docs]    def test_createLinesWithoutVersion(self):
        """
        Tests for method `createLinesWithoutVersion`.
        """
        regionTypes = [RegionType.REGION_TYPE_BOX, RegionType.REGION_TYPE_CYLINDER, RegionType.REGION_TYPE_SPHERE]

        for userMassDensity in [True, False]:
            logging.info("userMassDensity: %s", userMassDensity)
            for regionType in regionTypes:
                logging.info("regionType: %s", regionType)
                linesRef, regionRef = self.getTestRegionLinesWithoutVersion(regionType, userMassDensity)

                lines = regionRef.createLinesWithoutVersion()

                self.assertEquals(len(linesRef), len(lines))
                self.assertListEqual(linesRef, lines)


        #self.fail("Test if the testcase is working.")

[docs]    def test_createLinesWithVersion(self):
        """
        Tests for method `createLinesWithVersion`.
        """
        regionTypes = [RegionType.REGION_TYPE_BOX, RegionType.REGION_TYPE_CYLINDER, RegionType.REGION_TYPE_SPHERE]

        for userMassDensity in [True, False]:
            logging.info("userMassDensity: %s", userMassDensity)
            for regionType in regionTypes:
                logging.info("regionType: %s", regionType)
                linesRef, regionRef = self.getTestRegionLinesWithVersion(regionType, userMassDensity)

                lines = regionRef.createLinesWithVersion()

                self.assertEquals(len(linesRef), len(lines))
                self.assertListEqual(linesRef, lines)


        #self.fail("Test if the testcase is working.")

[docs]    def getTestRegionLinesWithoutVersion(self, title, userMassDensity=True):
        region = Region.Region()

        if not userMassDensity:
            if title == RegionType.REGION_TYPE_BOX:
                lines = \
"""1
79 1.000000000000000
BOX
0.000000 10000000000.000000 -10000000000.000000 10000000000.000000 0.000000 20000000000.000000
""".splitlines()
                region.numberElements = 1
                element = Element.Element()
                element.atomicNumber = 79
                element.massFraction = 1.0
                region.elements.append(element)
                #region.regionMassDensity_g_cm3
                region.regionType = RegionType.REGION_TYPE_BOX
                regionDimensions = RegionDimensions.createRegionDimensions(region.regionType)
                regionDimensions.minimumX = 0.0
                regionDimensions.maximumX = 10000000000.0
                regionDimensions.minimumY = -10000000000.0
                regionDimensions.maximumY = 10000000000.0
                regionDimensions.minimumZ = 0.0
                regionDimensions.maximumZ = 20000000000.0
                region.regionDimensions = regionDimensions
                return lines, region

            if title == RegionType.REGION_TYPE_CYLINDER:
                lines = \
"""1
5 1.000000000000000
CYLINDER
-500.000000 -500.000000 300.000000 0.000000 1.000000 0.350000 1000.000000 300.000000
""".splitlines()
                region.numberElements = 1
                element = Element.Element()
                element.atomicNumber = 5
                element.massFraction = 1.0
                region.elements.append(element)
                #region.regionMassDensity_g_cm3
                region.regionType = RegionType.REGION_TYPE_CYLINDER
                regionDimensions = RegionDimensions.createRegionDimensions(region.regionType)
                regionDimensions.positionX = -500.0
                regionDimensions.positionY = -500.0
                regionDimensions.positionZ = 300.0
                regionDimensions.directionX = 0.0
                regionDimensions.directionY = 1.0
                regionDimensions.directionZ = 0.35
                regionDimensions.length = 1000.0
                regionDimensions.radius = 300.0
                region.regionDimensions = regionDimensions
                return lines, region

            if title == RegionType.REGION_TYPE_SPHERE:
                lines = \
"""1
5 1.000000000000000
SPHERE
500.000000 500.000000 300.000000 300.000000
""".splitlines()
                region.numberElements = 1
                element = Element.Element()
                element.atomicNumber = 5
                element.massFraction = 1.0
                region.elements.append(element)
                #region.regionMassDensity_g_cm3
                region.regionType = RegionType.REGION_TYPE_SPHERE
                regionDimensions = RegionDimensions.createRegionDimensions(region.regionType)
                regionDimensions.positionX = 500.0
                regionDimensions.positionY = 500.0
                regionDimensions.positionZ = 300.0
                regionDimensions.radius = 300.0
                region.regionDimensions = regionDimensions
                return lines, region

        if userMassDensity:
            if title == RegionType.REGION_TYPE_BOX:
                lines = \
"""3
6 0.700000000000000
8 0.280000000000000
17 0.020000000000000
1.140000000000000
BOX
-10000000000.000000 10000000000.000000 -10000000000.000000 10000000000.000000 0.000000 20000000000.000000
""".splitlines()
                region.numberElements = 3
                element = Element.Element()
                element.atomicNumber = 6
                element.massFraction = 0.7
                region.elements.append(element)
                element = Element.Element()
                element.atomicNumber = 8
                element.massFraction = 0.28
                region.elements.append(element)
                element = Element.Element()
                element.atomicNumber = 17
                element.massFraction = 0.02
                region.elements.append(element)
                region.regionMassDensity_g_cm3 = 1.14
                region.regionType = RegionType.REGION_TYPE_BOX
                regionDimensions = RegionDimensions.createRegionDimensions(region.regionType)
                regionDimensions.minimumX = -10000000000.0
                regionDimensions.maximumX = 10000000000.0
                regionDimensions.minimumY = -10000000000.0
                regionDimensions.maximumY = 10000000000.0
                regionDimensions.minimumZ = 0.0
                regionDimensions.maximumZ = 20000000000.0
                region.regionDimensions = regionDimensions
                return lines, region

            if title == RegionType.REGION_TYPE_CYLINDER:
                lines = \
"""2
8 0.530000000000000
14 0.470000000000000
2.200000000000000
CYLINDER
-20000.000000 0.000000 30000.000000 1.000000 0.000000 0.000000 40000.000000 30000.000000
""".splitlines()
                region.numberElements = 2
                element = Element.Element()
                element.atomicNumber = 8
                element.massFraction = 0.53
                region.elements.append(element)
                element = Element.Element()
                element.atomicNumber = 14
                element.massFraction = 0.47
                region.elements.append(element)
                region.regionMassDensity_g_cm3 = 2.2
                region.regionType = RegionType.REGION_TYPE_CYLINDER
                regionDimensions = RegionDimensions.createRegionDimensions(region.regionType)
                regionDimensions.positionX = -20000.0
                regionDimensions.positionY = 0.0
                regionDimensions.positionZ = 30000.0
                regionDimensions.directionX = 1.0
                regionDimensions.directionY = 0.0
                regionDimensions.directionZ = 0.0
                regionDimensions.length = 40000.0
                regionDimensions.radius = 30000.0
                region.regionDimensions = regionDimensions
                return lines, region

            if title == RegionType.REGION_TYPE_SPHERE:
                lines = \
"""7
1 0.071000000000000
6 0.414000000000000
7 0.168000000000000
8 0.285000000000000
15 0.036000000000000
16 0.006000000000000
76 0.020000000000000
1.320000000000000
SPHERE
12000.000000 10000.000000 10000.000000 8000.000000
""".splitlines()
                region.numberElements = 7
                element = Element.Element()
                element.atomicNumber = 1
                element.massFraction = 0.071
                region.elements.append(element)
                element = Element.Element()
                element.atomicNumber = 6
                element.massFraction = 0.414
                region.elements.append(element)
                element = Element.Element()
                element.atomicNumber = 7
                element.massFraction = 0.168
                region.elements.append(element)
                element = Element.Element()
                element.atomicNumber = 8
                element.massFraction = 0.285
                region.elements.append(element)
                element = Element.Element()
                element.atomicNumber = 15
                element.massFraction = 0.036
                region.elements.append(element)
                element = Element.Element()
                element.atomicNumber = 16
                element.massFraction = 0.006
                region.elements.append(element)
                element = Element.Element()
                element.atomicNumber = 76
                element.massFraction = 0.02
                region.elements.append(element)
                region.regionMassDensity_g_cm3 = 1.32
                region.regionType = RegionType.REGION_TYPE_SPHERE
                regionDimensions = RegionDimensions.createRegionDimensions(region.regionType)
                regionDimensions.positionX = 12000.0
                regionDimensions.positionY = 10000.0
                regionDimensions.positionZ = 10000.0
                regionDimensions.radius = 8000.0
                region.regionDimensions = regionDimensions
                return lines, region


[docs]    def getTestRegionLinesWithVersion(self, title, userMassDensity=True):
        region = Region.Region()

        if not userMassDensity:
            if title == RegionType.REGION_TYPE_BOX:
                lines = \
"""NumberElements=2
AtomicNumber=14
WeightFraction=0.400000000000000
AtomicNumber=15
WeightFraction=0.600000000000000
UserDefinedMassDensity=0
RegionType=BOX
RegionParameters=-2000000000.000000 6000000000.000000 -4000000000.000000 5000000000.000000 0.800000 70000.000000
""".splitlines()
                region.numberElements = 2
                element = Element.Element(14, 0.4)
                region.elements.append(element)
                element = Element.Element(15, 0.6)
                region.elements.append(element)
                region.regionType = RegionType.REGION_TYPE_BOX
                parameters = [-2000000000.0, 6000000000.0, -4000000000.0, 5000000000.0, 0.8, 70000.0]
                region.regionDimensions = RegionDimensions.RegionDimensionsBox(parameters)
                return lines, region

            if title == RegionType.REGION_TYPE_CYLINDER:
                lines = \
"""NumberElements=1
AtomicNumber=7
WeightFraction=1.000000000000000
UserDefinedMassDensity=0
RegionType=CYLINDER
RegionParameters=0.400000 -8000.000000 0.900000 0.100000 0.600000 -0.800000 50000.000000 700.000000
""".splitlines()
                region.numberElements = 1
                element = Element.Element(7)
                region.elements.append(element)
                region.regionType = RegionType.REGION_TYPE_CYLINDER
                parameters = [0.4, -8000.0, 0.9, 0.1, 0.6, -0.8, 50000.0, 700.0]
                region.regionDimensions = RegionDimensions.RegionDimensionsCylinder(parameters)
                return lines, region

            if title == RegionType.REGION_TYPE_SPHERE:
                lines = \
"""NumberElements=1
AtomicNumber=56
WeightFraction=1.000000000000000
UserDefinedMassDensity=0
RegionType=SPHERE
RegionParameters=0.500000 0.600000 102.000000 101.000000
""".splitlines()
                region.numberElements = 1
                element = Element.Element(56)
                region.elements.append(element)
                region.regionType = RegionType.REGION_TYPE_SPHERE
                parameters = [0.5, 0.6, 102.0, 101.0]
                region.regionDimensions = RegionDimensions.RegionDimensionsSphere(parameters)
                return lines, region

        if userMassDensity:
            if title == RegionType.REGION_TYPE_BOX:
                lines = \
"""NumberElements=2
AtomicNumber=14
WeightFraction=0.400000000000000
AtomicNumber=15
WeightFraction=0.600000000000000
UserDefinedMassDensity=23
RegionType=BOX
RegionParameters=-2000000000.000000 6000000000.000000 -4000000000.000000 5000000000.000000 0.800000 70000.000000
""".splitlines()
                region.numberElements = 2
                element = Element.Element(14, 0.4)
                region.elements.append(element)
                element = Element.Element(15, 0.6)
                region.elements.append(element)
                region.regionMassDensity_g_cm3 = 23.0
                region.regionType = RegionType.REGION_TYPE_BOX
                parameters = [-2000000000.0, 6000000000.0, -4000000000.0, 5000000000.0, 0.8, 70000.0]
                region.regionDimensions = RegionDimensions.RegionDimensionsBox(parameters)
                return lines, region

            if title == RegionType.REGION_TYPE_CYLINDER:
                lines = \
"""NumberElements=1
AtomicNumber=7
WeightFraction=1.000000000000000
UserDefinedMassDensity=2.22
RegionType=CYLINDER
RegionParameters=0.400000 -8000.000000 0.900000 0.100000 0.600000 -0.800000 50000.000000 700.000000
""".splitlines()
                region.numberElements = 1
                element = Element.Element(7)
                region.elements.append(element)
                region.regionMassDensity_g_cm3 = 2.22
                region.regionType = RegionType.REGION_TYPE_CYLINDER
                parameters = [0.4, -8000.0, 0.9, 0.1, 0.6, -0.8, 50000.0, 700.0]
                region.regionDimensions = RegionDimensions.RegionDimensionsCylinder(parameters)
                return lines, region

            if title == RegionType.REGION_TYPE_SPHERE:
                lines = \
"""NumberElements=1
AtomicNumber=56
WeightFraction=1.000000000000000
UserDefinedMassDensity=67.8
RegionType=SPHERE
RegionParameters=0.500000 0.600000 102.000000 101.000000
""".splitlines()
                region.numberElements = 1
                element = Element.Element(56)
                region.elements.append(element)
                region.regionMassDensity_g_cm3 = 67.8
                region.regionType = RegionType.REGION_TYPE_SPHERE
                parameters = [0.5, 0.6, 102.0, 101.0]
                region.regionDimensions = RegionDimensions.RegionDimensionsSphere(parameters)
                return lines, region



if __name__ == '__main__':  #pragma: no cover
    logging.getLogger().setLevel(logging.DEBUG)
    from pymcxray.Testings import runTestModuleWithCoverage
    runTestModuleWithCoverage(__file__, withCoverage=True)




          

      

      

    

  

    
      
          
            
  Source code for pymcxray.FileFormat.test_RegionDimensions

#!/usr/bin/env python
"""
.. py:currentmodule:: FileFormat.test_RegionDimensions
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

Tests for module `RegionDimensions`.
"""

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2012 Hendrix Demers"
__license__ = ""

# Subversion informations for the file.
__svnRevision__ = "$Revision$"
__svnDate__ = "$Date$"
__svnId__ = "$Id$"

# Standard library modules.
import unittest
import logging

# Third party modules.

# Local modules.

# Project modules
import pymcxray.FileFormat.RegionDimensions as RegionDimensions
import pymcxray.FileFormat.RegionType as RegionType

# Globals and constants variables.

[docs]class TestRegionDimensions(unittest.TestCase):
    """
    TestCase class for the module `RegionDimensions`.
    """

[docs]    def setUp(self):
        """
        Setup method.
        """

        unittest.TestCase.setUp(self)


[docs]    def tearDown(self):
        """
        Teardown method.
        """

        unittest.TestCase.tearDown(self)


[docs]    def testSkeleton(self):
        """
        First test to check if the testcase is working with the testing framework.
        """

        #self.fail("Test if the testcase is working.")
        self.assert_(True)


[docs]    def test_createRegionDimensions(self):
        """
        Tests for method `createRegionDimensions`.
        """

        classList = {}
        classList[RegionType.REGION_TYPE_BOX] = RegionDimensions.RegionDimensionsBox
        classList[RegionType.REGION_TYPE_CYLINDER] = RegionDimensions.RegionDimensionsCylinder
        classList[RegionType.REGION_TYPE_SPHERE] = RegionDimensions.RegionDimensionsSphere

        for regionType in classList:
            classRef = classList[regionType]
            regionDimension = RegionDimensions.createRegionDimensions(regionType)
            self.assertIsInstance(regionDimension, classRef)


        #self.fail("Test if the testcase is working.")

[docs]    def test_RegionDimensionsBox_extractFromLineOldVersion(self):
        """
        Tests for class `RegionDimensionsBox`.
        """

        regionDimensions = RegionDimensions.RegionDimensionsBox()

        numberParameters = 6
        self.assertEquals(numberParameters, len(regionDimensions._keys))

        line = "0.000000 10000000000.000000 -10000000000.000000 10000000000.000000 0.000000 20000000000.000000"
        regionDimensions.extractFromLineOldVersion(line)

        self.assertEquals(0.0, regionDimensions.minimumX)
        self.assertEquals(10000000000.0, regionDimensions.maximumX)
        self.assertEquals(-10000000000.0, regionDimensions.minimumY)
        self.assertEquals(10000000000.0, regionDimensions.maximumY)
        self.assertEquals(0.0, regionDimensions.minimumZ)
        self.assertEquals(20000000000.0, regionDimensions.maximumZ)


        #self.fail("Test if the testcase is working.")

[docs]    def test_RegionDimensionsCylinder_extractFromLineOldVersion(self):
        """
        Tests for class `RegionDimensionsCylinder`.
        """

        regionDimensions = RegionDimensions.RegionDimensionsCylinder()

        numberParameters = 8
        self.assertEquals(numberParameters, len(regionDimensions._keys))

        line = "-500.000000 -500.000000 300.000000 0.000000 1.000000 0.350000 1000.000000 300.000000"
        regionDimensions.extractFromLineOldVersion(line)

        self.assertEquals(-500.0, regionDimensions.positionX)
        self.assertEquals(-500.0, regionDimensions.positionY)
        self.assertEquals(300.0, regionDimensions.positionZ)
        self.assertEquals(0.0, regionDimensions.directionX)
        self.assertEquals(1.0, regionDimensions.directionY)
        self.assertEquals(0.35, regionDimensions.directionZ)
        self.assertEquals(1000.0, regionDimensions.length)
        self.assertEquals(300.0, regionDimensions.radius)


        #self.fail("Test if the testcase is working.")

[docs]    def test_RegionDimensionsSphere_extractFromLineOldVersion(self):
        """
        Tests for class `RegionDimensionsSphere`.
        """

        regionDimensions = RegionDimensions.RegionDimensionsSphere()

        numberParameters = 4
        self.assertEquals(numberParameters, len(regionDimensions._keys))

        line = "500.000000 500.000000 300.000000 300.000000"
        regionDimensions.extractFromLineOldVersion(line)

        self.assertEquals(500.0, regionDimensions.positionX)
        self.assertEquals(500.0, regionDimensions.positionY)
        self.assertEquals(300.0, regionDimensions.positionZ)
        self.assertEquals(300.0, regionDimensions.radius)


        #self.fail("Test if the testcase is working.")

[docs]    def test_RegionDimensionsBox_extractFromLinesWithKey(self):
        """
        Tests for class `RegionDimensionsBox`.
        """

        regionDimensions = RegionDimensions.RegionDimensionsBox()

        numberParameters = 6
        self.assertEquals(numberParameters, len(regionDimensions._keys))

        line = "RegionParameters=0.000000 10000000000.000000 -10000000000.000000 10000000000.000000 0.000000 20000000000.000000"
        regionDimensions.extractFromLinesWithKey(line)

        self.assertEquals(0.0, regionDimensions.minimumX)
        self.assertEquals(10000000000.0, regionDimensions.maximumX)
        self.assertEquals(-10000000000.0, regionDimensions.minimumY)
        self.assertEquals(10000000000.0, regionDimensions.maximumY)
        self.assertEquals(0.0, regionDimensions.minimumZ)
        self.assertEquals(20000000000.0, regionDimensions.maximumZ)


        #self.fail("Test if the testcase is working.")

[docs]    def test_RegionDimensionsCylinder_extractFromLinesWithKey(self):
        """
        Tests for class `RegionDimensionsCylinder`.
        """

        regionDimensions = RegionDimensions.RegionDimensionsCylinder()

        numberParameters = 8
        self.assertEquals(numberParameters, len(regionDimensions._keys))

        line = "RegionParameters=-500.000000 -500.000000 300.000000 0.000000 1.000000 0.350000 1000.000000 300.000000"
        regionDimensions.extractFromLinesWithKey(line)

        self.assertEquals(-500.0, regionDimensions.positionX)
        self.assertEquals(-500.0, regionDimensions.positionY)
        self.assertEquals(300.0, regionDimensions.positionZ)
        self.assertEquals(0.0, regionDimensions.directionX)
        self.assertEquals(1.0, regionDimensions.directionY)
        self.assertEquals(0.35, regionDimensions.directionZ)
        self.assertEquals(1000.0, regionDimensions.length)
        self.assertEquals(300.0, regionDimensions.radius)


        #self.fail("Test if the testcase is working.")

[docs]    def test_RegionDimensionsSphere_extractFromLinesWithKey(self):
        """
        Tests for class `RegionDimensionsSphere`.
        """

        regionDimensions = RegionDimensions.RegionDimensionsSphere()

        numberParameters = 4
        self.assertEquals(numberParameters, len(regionDimensions._keys))

        line = "RegionParameters=500.000000 500.000000 300.000000 300.000000"
        regionDimensions.extractFromLinesWithKey(line)

        self.assertEquals(500.0, regionDimensions.positionX)
        self.assertEquals(500.0, regionDimensions.positionY)
        self.assertEquals(300.0, regionDimensions.positionZ)
        self.assertEquals(300.0, regionDimensions.radius)


        #self.fail("Test if the testcase is working.")

[docs]    def test_RegionDimensionsBox_createLineOldVersion(self):
        """
        Tests for class `RegionDimensionsBox`.
        """

        lineRef = "0.000000 10000000000.000000 -10000000000.000000 10000000000.000000 0.000000 20000000000.000000"

        regionDimensions = RegionDimensions.RegionDimensionsBox()
        regionDimensions.minimumX = 0.0
        regionDimensions.maximumX = 10000000000.0
        regionDimensions.minimumY = -10000000000.0
        regionDimensions.maximumY = 10000000000.0
        regionDimensions.minimumZ = 0.0
        regionDimensions.maximumZ = 20000000000.0

        line = regionDimensions.createLineOldVersion()
        self.assertEquals(lineRef, line)


        #self.fail("Test if the testcase is working.")

[docs]    def test_RegionDimensionsCylinder_createLineOldVersion(self):
        """
        Tests for class `RegionDimensionsCylinder`.
        """

        lineRef = "-500.000000 -500.000000 300.000000 0.000000 1.000000 0.350000 1000.000000 300.000000"

        regionDimensions = RegionDimensions.RegionDimensionsCylinder()
        regionDimensions.positionX = -500.0
        regionDimensions.positionY = -500.0
        regionDimensions.positionZ = 300.0
        regionDimensions.directionX = 0.0
        regionDimensions.directionY = 1.0
        regionDimensions.directionZ = 0.35
        regionDimensions.length = 1000.0
        regionDimensions.radius = 300.0

        line = regionDimensions.createLineOldVersion()
        self.assertEquals(lineRef, line)


        #self.fail("Test if the testcase is working.")

[docs]    def test_RegionDimensionsSphere_createLineOldVersion(self):
        """
        Tests for class `RegionDimensionsSphere`.
        """

        lineRef = "500.000000 500.000000 300.000000 300.000000"

        regionDimensions = RegionDimensions.RegionDimensionsSphere()
        regionDimensions.positionX = 500.0
        regionDimensions.positionY = 500.0
        regionDimensions.positionZ = 300.0
        regionDimensions.radius = 300.0

        line = regionDimensions.createLineOldVersion()
        self.assertEquals(lineRef, line)


        #self.fail("Test if the testcase is working.")

[docs]    def test_RegionDimensionsBox_createLineWithKey(self):
        """
        Tests for class `RegionDimensionsBox`.
        """

        lineRef = "RegionParameters=0.000000 10000000000.000000 -10000000000.000000 10000000000.000000 0.000000 20000000000.000000"

        regionDimensions = RegionDimensions.RegionDimensionsBox()
        regionDimensions.minimumX = 0.0
        regionDimensions.maximumX = 10000000000.0
        regionDimensions.minimumY = -10000000000.0
        regionDimensions.maximumY = 10000000000.0
        regionDimensions.minimumZ = 0.0
        regionDimensions.maximumZ = 20000000000.0

        line = regionDimensions.createLineWithKey()
        self.assertEquals(lineRef, line)


        #self.fail("Test if the testcase is working.")

[docs]    def test_RegionDimensionsCylinder_createLineWithKey(self):
        """
        Tests for class `RegionDimensionsCylinder`.
        """

        lineRef = "RegionParameters=-500.000000 -500.000000 300.000000 0.000000 1.000000 0.350000 1000.000000 300.000000"

        regionDimensions = RegionDimensions.RegionDimensionsCylinder()
        regionDimensions.positionX = -500.0
        regionDimensions.positionY = -500.0
        regionDimensions.positionZ = 300.0
        regionDimensions.directionX = 0.0
        regionDimensions.directionY = 1.0
        regionDimensions.directionZ = 0.35
        regionDimensions.length = 1000.0
        regionDimensions.radius = 300.0

        line = regionDimensions.createLineWithKey()
        self.assertEquals(lineRef, line)


        #self.fail("Test if the testcase is working.")

[docs]    def test_RegionDimensionsSphere_createLineWithKey(self):
        """
        Tests for class `RegionDimensionsSphere`.
        """

        lineRef = "RegionParameters=500.000000 500.000000 300.000000 300.000000"

        regionDimensions = RegionDimensions.RegionDimensionsSphere()
        regionDimensions.positionX = 500.0
        regionDimensions.positionY = 500.0
        regionDimensions.positionZ = 300.0
        regionDimensions.radius = 300.0

        line = regionDimensions.createLineWithKey()
        self.assertEquals(lineRef, line)



        #self.fail("Test if the testcase is working.")

if __name__ == '__main__':  #pragma: no cover
    logging.getLogger().setLevel(logging.DEBUG)
    from pymcxray.Testings import runTestModuleWithCoverage
    runTestModuleWithCoverage(__file__)




          

      

      

    

  

    
      
          
            
  Source code for pymcxray.FileFormat.test_RegionType

#!/usr/bin/env python
"""
.. py:currentmodule:: FileFormat.test_RegionType
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

Test for module `RegionType`.
"""

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2012 Hendrix Demers"
__license__ = ""

# Subversion informations for the file.
__svnRevision__ = "$Revision$"
__svnDate__ = "$Date$"
__svnId__ = "$Id$"

# Standard library modules.
import unittest
import logging

# Third party modules.

# Local modules.

# Project modules
import pymcxray.FileFormat.RegionType as RegionType

# Globals and constants variables.

[docs]class TestRegionType(unittest.TestCase):
    """
    TestCase class for the module `RegionType`.
    """

[docs]    def setUp(self):
        """
        Setup method.
        """

        unittest.TestCase.setUp(self)


[docs]    def tearDown(self):
        """
        Teardown method.
        """

        unittest.TestCase.tearDown(self)


[docs]    def testSkeleton(self):
        """
        First test to check if the testcase is working with the testing framework.
        """

        #self.fail("Test if the testcase is working.")
        self.assert_(True)


[docs]    def test_Constants(self):
        """
        Tests for method `Constants`.
        """

        self.assertEquals("BOX", RegionType.REGION_TYPE_BOX)
        self.assertEquals("CYLINDER", RegionType.REGION_TYPE_CYLINDER)
        self.assertEquals("SPHERE", RegionType.REGION_TYPE_SPHERE)



        #self.fail("Test if the testcase is working.")

if __name__ == '__main__':  #pragma: no cover
    logging.getLogger().setLevel(logging.DEBUG)
    from pymcxray.Testings import runTestModuleWithCoverage
    runTestModuleWithCoverage(__file__)




          

      

      

    

  

    
      
          
            
  Source code for pymcxray.FileFormat.test_SnrParameters

#!/usr/bin/env python
"""
.. py:currentmodule:: FileFormat.test_Snr
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

Tests for the module `SnrParameters`.
"""

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2012 Hendrix Demers"
__license__ = ""

# Standard library modules.
import unittest
import logging
import os.path

# Third party modules.

# Local modules.

# Project modules
import pymcxray.FileFormat.SnrParameters as SnrParameters
import pymcxray.FileFormat.testUtilities as testUtilities

# Globals and constants variables.

[docs]class TestSnrParameters(unittest.TestCase):
    """
    TestCase class for the module `SnrParameters`.
    """

[docs]    def setUp(self):
        """
        Setup method.
        """

        unittest.TestCase.setUp(self)

        self.testDataPath = os.path.abspath(os.path.join(os.path.dirname(__file__), "../../test_data"))
        self.tempDataPath = testUtilities.createTempDataPath(self.testDataPath)


[docs]    def tearDown(self):
        """
        Teardown method.
        """

        unittest.TestCase.tearDown(self)

        testUtilities.removeTempDataPath(self.tempDataPath)


[docs]    def testSkeleton(self):
        """
        First test to check if the testcase is working with the testing framework.
        """

        #self.fail("Test if the testcase is working.")
        self.assert_(True)


[docs]    def test_read(self):
        """
        Tests for method `read`.
        """

        for title in ["BioRitchieNew111017"]:
            snrParameters = SnrParameters.SnrParameters()

            filepath = os.path.abspath(os.path.join(self.testDataPath, "%s/%s.snp" % (title, title)))
            snrParameters.read(filepath)

            snrParametersRef = self.getSnrParametersReference(title)
            self.assertEquals(snrParametersRef.snrType, snrParameters.snrType)
            self.assertEquals(snrParametersRef.energyStart_keV, snrParameters.energyStart_keV)
            self.assertEquals(snrParametersRef.energyEnd_keV, snrParameters.energyEnd_keV)
            self.assertEquals(snrParametersRef.numberEnergySteps, snrParameters.numberEnergySteps)
            self.assertEquals(snrParametersRef.backgroundEnergyWindowsSize, snrParameters.backgroundEnergyWindowsSize)
            self.assertEquals(snrParametersRef.spectrumEnergyWindowsSize, snrParameters.spectrumEnergyWindowsSize)


        #self.fail("Test if the testcase is working.")

[docs]    def getSnrParametersReference(self, title):
        snrParameters = SnrParameters.SnrParameters()

        if title == "BioRitchieNew111017":
            snrParameters.snrType = 0
            snrParameters.energyStart_keV = 1.0
            snrParameters.energyEnd_keV = 20.0
            snrParameters.numberEnergySteps = 100
            snrParameters.backgroundEnergyWindowsSize = 5.0e-3
            snrParameters.spectrumEnergyWindowsSize = 40.0

        return snrParameters


[docs]    def test__createKeys(self):
        """
        Tests for method `_createKeys`.
        """

        numberKeys = 6

        keys = SnrParameters.SnrParameters()._createKeys()
        self.assertEquals(numberKeys, len(keys))


        #self.fail("Test if the testcase is working.")

[docs]    def test_write(self):
        """
        Tests for method `write`.
        """
        self.maxDiff = None

        for title in ["BioRitchieNew111017"]:
            snrParametersRef = self.getSnrParametersReference(title)

            filepathReference = os.path.abspath(os.path.join(self.testDataPath, "%s/%s.snp" % (title, title)))

            filepath = os.path.join(self.tempDataPath, "%s.snp" % (title))
            snrParameters = SnrParameters.SnrParameters()
            snrParameters = snrParametersRef

            snrParameters.write(filepath)

            self.assertEquals(snrParametersRef.snrType, snrParameters.snrType)
            self.assertEquals(snrParametersRef.energyStart_keV, snrParameters.energyStart_keV)
            self.assertEquals(snrParametersRef.energyEnd_keV, snrParameters.energyEnd_keV)
            self.assertEquals(snrParametersRef.numberEnergySteps, snrParameters.numberEnergySteps)
            self.assertEquals(snrParametersRef.backgroundEnergyWindowsSize, snrParameters.backgroundEnergyWindowsSize)
            self.assertEquals(snrParametersRef.spectrumEnergyWindowsSize, snrParameters.spectrumEnergyWindowsSize)

            linesRef = open(filepathReference, 'r').readlines()
            lines = open(filepath, 'r').readlines()

            self.assertListEqual(linesRef, lines)



        #self.fail("Test if the testcase is working.")

if __name__ == '__main__':  #pragma: no cover
    logging.getLogger().setLevel(logging.DEBUG)
    from pymcxray.Testings import runTestModuleWithCoverage
    runTestModuleWithCoverage(__file__)




          

      

      

    

  

    
      
          
            
  Source code for pymcxray.FileFormat.test_Version

#!/usr/bin/env python
"""
.. py:currentmodule:: FileFormat.test_Version
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

Tests for module `Version`.
"""

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2012 Hendrix Demers"
__license__ = ""

# Standard library modules.
import unittest
import logging
import os.path

# Third party modules.

# Local modules.

# Project modules
import pymcxray.FileFormat.Version as Version
import pymcxray.FileFormat.testUtilities as testUtilities

# Globals and constants variables.

[docs]class TestVersion(unittest.TestCase):
    """
    TestCase class for the module `Version`.
    """

[docs]    def setUp(self):
        """
        Setup method.
        """

        unittest.TestCase.setUp(self)

        self.testDataPath = os.path.abspath(os.path.join(os.path.dirname(__file__), "../../test_data"))
        self.tempDataPath = testUtilities.createTempDataPath(self.testDataPath)


[docs]    def tearDown(self):
        """
        Teardown method.
        """

        unittest.TestCase.tearDown(self)

        testUtilities.removeTempDataPath(self.tempDataPath)


[docs]    def testSkeleton(self):
        """
        First test to check if the testcase is working with the testing framework.
        """

        #self.fail("Test if the testcase is working.")
        self.assert_(True)


[docs]    def test_toString(self):
        """
        Tests for method `toString`.
        """

        version =  Version.Version(1, 2, 3)
        stringRef = "1.2.3"
        versionString = version.toString()
        self.assertEquals(stringRef, versionString)


        #self.fail("Test if the testcase is working.")

[docs]    def test_fromString(self):
        """
        Tests for method `fromString`.
        """

        version =  Version.Version(1, 2, 3)
        stringRef = "4.5.6"
        version.fromString(stringRef)
        versionString = version.toString()
        self.assertEquals(stringRef, versionString)

        self.assertEquals(4, version.major)
        self.assertEquals(5, version.minor)
        self.assertEquals(6, version.revision)


        #self.fail("Test if the testcase is working.")

[docs]    def test_readFromFile(self):
        """
        Tests for method `readFromFile`.
        """

        title = "AlMgBulk5keV_version_1_4_1"
        filepath = os.path.abspath(os.path.join(self.testDataPath, "inputs", "%s.sim" % (title)))

        version =  Version.Version(0, 0, 0)
        version.readFromFile(filepath)

        stringRef = "1.4.1"
        versionString = version.toString()
        self.assertEquals(stringRef, versionString)

        self.assertEquals(1, version.major)
        self.assertEquals(4, version.minor)
        self.assertEquals(1, version.revision)


        #self.fail("Test if the testcase is working.")

[docs]    def test_readFromFile_BadFile(self):
        """
        Tests for method `readFromFile`.
        """

        title = "AlMgBulk5keV_version_1_1_1"
        filepath = os.path.abspath(os.path.join(self.testDataPath, "inputs", "%s.snp" % (title)))

        version =  Version.Version(0, 0, 0)
        version.readFromFile(filepath)

        stringRef = "1.1.1"
        versionString = version.toString()
        self.assertEquals(stringRef, versionString)
        self.assertEquals(1, version.major)
        self.assertEquals(1, version.minor)
        self.assertEquals(1, version.revision)


        #self.fail("Test if the testcase is working.")

[docs]    def test_VersionConstants(self):
        """
        Tests for method `VersionConstants`.
        """

        stringRef = "1.1.1"
        versionString = Version.VERSION_1_1_1.toString()
        self.assertEquals(stringRef, versionString)
        self.assertEquals(1, Version.VERSION_1_1_1.major)
        self.assertEquals(1, Version.VERSION_1_1_1.minor)
        self.assertEquals(1, Version.VERSION_1_1_1.revision)

        stringRef = "1.2.0"
        versionString = Version.VERSION_1_2_0.toString()
        self.assertEquals(stringRef, versionString)
        self.assertEquals(1, Version.VERSION_1_2_0.major)
        self.assertEquals(2, Version.VERSION_1_2_0.minor)
        self.assertEquals(0, Version.VERSION_1_2_0.revision)

        stringRef = "1.2.1"
        versionString = Version.VERSION_1_2_1.toString()
        self.assertEquals(stringRef, versionString)
        self.assertEquals(1, Version.VERSION_1_2_1.major)
        self.assertEquals(2, Version.VERSION_1_2_1.minor)
        self.assertEquals(1, Version.VERSION_1_2_1.revision)

        stringRef = "1.2.2"
        versionString = Version.VERSION_1_2_2.toString()
        self.assertEquals(stringRef, versionString)
        self.assertEquals(1, Version.VERSION_1_2_2.major)
        self.assertEquals(2, Version.VERSION_1_2_2.minor)
        self.assertEquals(2, Version.VERSION_1_2_2.revision)

        stringRef = "1.2.3"
        versionString = Version.VERSION_1_2_3.toString()
        self.assertEquals(stringRef, versionString)
        self.assertEquals(1, Version.VERSION_1_2_3.major)
        self.assertEquals(2, Version.VERSION_1_2_3.minor)
        self.assertEquals(3, Version.VERSION_1_2_3.revision)

        stringRef = "1.2.4"
        versionString = Version.VERSION_1_2_4.toString()
        self.assertEquals(stringRef, versionString)
        self.assertEquals(1, Version.VERSION_1_2_4.major)
        self.assertEquals(2, Version.VERSION_1_2_4.minor)
        self.assertEquals(4, Version.VERSION_1_2_4.revision)

        stringRef = "1.2.5"
        versionString = Version.VERSION_1_2_5.toString()
        self.assertEquals(stringRef, versionString)
        self.assertEquals(1, Version.VERSION_1_2_5.major)
        self.assertEquals(2, Version.VERSION_1_2_5.minor)
        self.assertEquals(5, Version.VERSION_1_2_5.revision)

        stringRef = "1.3.0"
        versionString = Version.VERSION_1_3_0.toString()
        self.assertEquals(stringRef, versionString)
        self.assertEquals(1, Version.VERSION_1_3_0.major)
        self.assertEquals(3, Version.VERSION_1_3_0.minor)
        self.assertEquals(0, Version.VERSION_1_3_0.revision)

        stringRef = "1.4.0"
        versionString = Version.VERSION_1_4_0.toString()
        self.assertEquals(stringRef, versionString)
        self.assertEquals(1, Version.VERSION_1_4_0.major)
        self.assertEquals(4, Version.VERSION_1_4_0.minor)
        self.assertEquals(0, Version.VERSION_1_4_0.revision)

        stringRef = "1.4.1"
        versionString = Version.VERSION_1_4_1.toString()
        self.assertEquals(stringRef, versionString)
        self.assertEquals(1, Version.VERSION_1_4_1.major)
        self.assertEquals(4, Version.VERSION_1_4_1.minor)
        self.assertEquals(1, Version.VERSION_1_4_1.revision)

        stringRef = "1.4.2"
        versionString = Version.VERSION_1_4_2.toString()
        self.assertEquals(stringRef, versionString)
        self.assertEquals(1, Version.VERSION_1_4_2.major)
        self.assertEquals(4, Version.VERSION_1_4_2.minor)
        self.assertEquals(2, Version.VERSION_1_4_2.revision)

        stringRef = "1.1.1"
        versionString = Version.BEFORE_VERSION.toString()
        self.assertEquals(stringRef, versionString)
        self.assertEquals(1, Version.BEFORE_VERSION.major)
        self.assertEquals(1, Version.BEFORE_VERSION.minor)
        self.assertEquals(1, Version.BEFORE_VERSION.revision)

        self.assertEquals(Version.VERSION_1_1_1, Version.BEFORE_VERSION)
        self.assertNotEquals(Version.VERSION_1_1_1, Version.CURRENT_VERSION)

        stringRef = "1.5.2"
        versionString = Version.CURRENT_VERSION.toString()
        self.assertEquals(stringRef, versionString)
        self.assertEquals(1, Version.CURRENT_VERSION.major)
        self.assertEquals(5, Version.CURRENT_VERSION.minor)
        self.assertEquals(2, Version.CURRENT_VERSION.revision)

        self.assertEquals(Version.VERSION_1_5_2, Version.CURRENT_VERSION)
        self.assertNotEquals(Version.VERSION_1_5_2, Version.BEFORE_VERSION)
        self.assertFalse(Version.VERSION_1_5_2 == Version.BEFORE_VERSION)


        #self.fail("Test if the testcase is working.")

[docs]    def test_writeLine(self):
        """
        Tests for method `writeLine`.
        """

        title = "AlMgBulk5keV_version_3_4_5"
        filepath = os.path.join(self.tempDataPath, "%s.sim" % (title))
        logging.info(filepath)
        version = Version.Version(3, 4, 5)
        outputFile = open(filepath, 'w')
        version.writeLine(outputFile)
        outputFile.close()

        version =  Version.Version(0, 0, 0)
        version.readFromFile(filepath)

        stringRef = "3.4.5"
        versionString = version.toString()
        self.assertEquals(stringRef, versionString)

        self.assertEquals(3, version.major)
        self.assertEquals(4, version.minor)
        self.assertEquals(5, version.revision)


        #self.fail("Test if the testcase is working.")

[docs]    def test_comparison(self):
        """
        Test comparison operation on Version class.
        """
        self.assertTrue(Version.VERSION_1_2_0 == Version.VERSION_1_2_0)
        self.assertFalse(Version.VERSION_1_2_0 == Version.VERSION_1_1_1)
        self.assertFalse(Version.VERSION_1_2_0 == Version.VERSION_1_2_1)

        self.assertFalse(Version.VERSION_1_2_0 != Version.VERSION_1_2_0)
        self.assertTrue(Version.VERSION_1_2_0 != Version.VERSION_1_1_1)
        self.assertTrue(Version.VERSION_1_2_0 != Version.VERSION_1_2_1)

        self.assertTrue(Version.VERSION_1_2_0 > Version.VERSION_1_1_1)
        self.assertTrue(Version.VERSION_1_2_0 < Version.VERSION_1_2_1)
        self.assertTrue(Version.VERSION_1_1_1 < Version.VERSION_1_2_0)
        self.assertTrue(Version.VERSION_1_2_1 > Version.VERSION_1_2_0)

        self.assertTrue(Version.VERSION_1_2_0 >= Version.VERSION_1_1_1)
        self.assertTrue(Version.VERSION_1_2_0 <= Version.VERSION_1_2_1)
        self.assertTrue(Version.VERSION_1_1_1 <= Version.VERSION_1_2_0)
        self.assertTrue(Version.VERSION_1_2_1 >= Version.VERSION_1_2_0)



        #self.fail("Test if the testcase is working.")

if __name__ == '__main__':  #pragma: no cover
    import nose
    nose.runmodule()




          

      

      

    

  

    
      
          
            
  Source code for pymcxray.FileFormat.Results.BaseResults

#!/usr/bin/env python
"""
.. py:currentmodule:: FileFormat.Results.BaseResults
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

BaseResults
"""

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2012 Hendrix Demers"
__license__ = ""

# Standard library modules.
import os.path

# Third party modules.

# Local modules.

# Project modules

# Globals and constants variables.

[docs]class BaseResults(object):
    def __init__(self, path="", basename="MCXRay"):
        self.path = path
        self.basename = basename

    def _createFilename(self):
        raise NotImplementedError()

    @property
    def path(self):
        return self._path
    @path.setter
    def path(self, path):
        self._path = path

    @property
    def basename(self):
        return self._basename
    @basename.setter
    def basename(self, basename):
        self._basename = basename

    @property
    def filepath(self):
        filename = self._createFilename()
        filepath = os.path.join(self.path, filename)
        return filepath





          

      

      

    

  

    
      
          
            
  Source code for pymcxray.FileFormat.Results.BeamParameters

#!/usr/bin/env python
"""
.. py:currentmodule:: FileFormat.Results.BeamParameters
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

MCXRay beam parameters from results file.
"""

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2012 Hendrix Demers"
__license__ = ""

# Subversion informations for the file.
__svnRevision__ = "$Revision$"
__svnDate__ = "$Date$"
__svnId__ = "$Id$"

# Standard library modules.

# Third party modules.

# Local modules.

# Project modules

# Globals and constants variables.
KEY_BEAM_PARAMETERS = "Beam Parameters"

KEY_INCIDENT_ENERGY_keV = "Electron incident energy"
KEY_CURRENT_A = "Beam Current"
KEY_ACQUISITION_TIME_s = "Acquisition Time"
KEY_DIAMETER_90_A = "Diameter with 90% of the electrons"
KEY_TILT_ANGLE_deg = "Tilt angle"
KEY_GAUSSIAN_MEAN = "Gaussian Mean"
KEY_GAUSSIAN_SIGMA = "Gaussian Sigma"

[docs]class BeamParameters(object):
    def __init__(self):
        self._parameters = {}

    def _createKeys(self):
        keys = []

        keys.append(KEY_INCIDENT_ENERGY_keV)
        keys.append(KEY_CURRENT_A)
        keys.append(KEY_ACQUISITION_TIME_s)
        keys.append(KEY_DIAMETER_90_A)
        keys.append(KEY_TILT_ANGLE_deg)
        keys.append(KEY_GAUSSIAN_MEAN)
        keys.append(KEY_GAUSSIAN_SIGMA)

        return keys

[docs]    def readFromLines(self, lines):
        # Skip header line.
        indexLine = 0
        for line in lines:
            indexLine += 1
            if line.strip().startswith(KEY_BEAM_PARAMETERS):
                break
        else:
            message = "Cannot find the section header in the liens: %s" % (KEY_BEAM_PARAMETERS)
            raise ValueError(message)

        for key in self._createKeys():
            line = lines[indexLine]
            indexLine += 1

            label, value = line.split('=')

            if label.strip() == key:
                self._parameters[key] = self._extractValue(value)

        # Skip comment lines.
        indexLine += 3

        return indexLine


    def _extractValue(self, valueText):
        if '(' in valueText:
            endIndex = valueText.find('(')
            return float(valueText[:endIndex])
        else:
            return float(valueText)

    @property
    def incidentEnergy_keV(self):
        return self._parameters[KEY_INCIDENT_ENERGY_keV]
    @incidentEnergy_keV.setter
    def incidentEnergy_keV(self, incidentEnergy_keV):
        self._parameters[KEY_INCIDENT_ENERGY_keV] = incidentEnergy_keV

    @property
    def current_A(self):
        return self._parameters[KEY_CURRENT_A]
    @current_A.setter
    def current_A(self, current_A):
        self._parameters[KEY_CURRENT_A] = current_A

    @property
    def acquisitionTime_s(self):
        return self._parameters[KEY_ACQUISITION_TIME_s]
    @acquisitionTime_s.setter
    def acquisitionTime_s(self, acquisitionTime_s):
        self._parameters[KEY_ACQUISITION_TIME_s] = acquisitionTime_s

    @property
    def diameter90_A(self):
        return self._parameters[KEY_DIAMETER_90_A]
    @diameter90_A.setter
    def diameter90_A(self, diameter90_A):
        self._parameters[KEY_DIAMETER_90_A] = diameter90_A

    @property
    def tiltAngle_deg(self):
        return self._parameters[KEY_TILT_ANGLE_deg]
    @tiltAngle_deg.setter
    def tiltAngle_deg(self, tiltAngle_deg):
        self._parameters[KEY_TILT_ANGLE_deg] = tiltAngle_deg

    @property
    def gaussianMean(self):
        return self._parameters[KEY_GAUSSIAN_MEAN]
    @gaussianMean.setter
    def gaussianMean(self, gaussianMean):
        self._parameters[KEY_GAUSSIAN_MEAN] = gaussianMean

    @property
    def gaussianSigma(self):
        return self._parameters[KEY_GAUSSIAN_SIGMA]
    @gaussianSigma.setter
    def gaussianSigma(self, gaussianSigma):
        self._parameters[KEY_GAUSSIAN_SIGMA] = gaussianSigma





          

      

      

    

  

    
      
          
            
  Source code for pymcxray.FileFormat.Results.DetectorParameters

#!/usr/bin/env python
"""
.. py:currentmodule:: FileFormat.Results.DetectorParameters
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

MCXRay detector parameters from results file.
"""

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2012 Hendrix Demers"
__license__ = ""

# Subversion informations for the file.
__svnRevision__ = "$Revision$"
__svnDate__ = "$Date$"
__svnId__ = "$Id$"

# Standard library modules.

# Third party modules.

# Local modules.

# Project modules

# Globals and constants variables.
KEY_DETECTOR_PARAMETERS = "Detector Parameters"

KEY_CRYSTAL_NAME = "Detector crystal"
KEY_CRYSTAL_DENSITY_g_cm3 = "Crystal density"
KEY_CRYSTAL_THICKNESS_cm = "Crystal thichness"
KEY_CRYSTAL_RADIUS_cm = "Crystal radius"
KEY_BEAM_DETECTOR_DISTANCE_cm = "Distance beam-detector"
KEY_DEAD_LAYER_THICKNESS_A = "Dead layer"
KEY_DIFFUSION_LENGTH_A = "Diffusion length"
KEY_SURFACE_QUALITY_FACTOR = "Surface quality factor"
KEY_NOISE_EDS_DETECTOR_eV = "Noise at EDS detector"
KEY_THICKNESS_BE_WINDOW_um = "Thickness of Be window"
KEY_THICKNESS_AL_WINDOW_um = "Thickness of Al window"
KEY_THICKNESS_TI_WINDOW_um = "Thickness of Ti window"
KEY_THICKNESS_OIL_um = "Thickness of Oil"
KEY_THICKNESS_H2O_um = "Thickness of H2O"
KEY_THICKNESS_MOXTEK_um = "Thickness of Moxtek"
KEY_THICKNESS_AIR_um = "Thickness of air path"
KEY_ANGLE_BETWEEN_DETECTOR_SPECIMEN_NORMAL_deg = "Angle between detector axis and specimen normal"
KEY_ANGLE_BETWEEN_DETECTORX_AXIS_deg = "Angle between detector and x axis on the X-Y plane"
KEY_TAKEOFF_ANGLE_NORMAL_INCIDENCE_deg = "Take Off Angle at Normal Incidence"
KEY_TAKEOFF_ANGLE_EFFECTIVE_deg = "Effective Take Off Angle"
KEY_SOLID_ANGLE_deg = "Solid angle of the detector"

[docs]class DetectorParameters(object):
    def __init__(self):
        self._parameters = {}

    def _createKeys(self):
        keys = []

        keys.append(KEY_CRYSTAL_NAME)
        keys.append(KEY_CRYSTAL_DENSITY_g_cm3)
        keys.append(KEY_CRYSTAL_THICKNESS_cm)
        keys.append(KEY_CRYSTAL_RADIUS_cm)
        keys.append(KEY_BEAM_DETECTOR_DISTANCE_cm)
        keys.append(KEY_DEAD_LAYER_THICKNESS_A)
        keys.append(KEY_DIFFUSION_LENGTH_A)
        keys.append(KEY_SURFACE_QUALITY_FACTOR)
        keys.append(KEY_NOISE_EDS_DETECTOR_eV)
        keys.append(KEY_THICKNESS_BE_WINDOW_um)
        keys.append(KEY_THICKNESS_AL_WINDOW_um)
        keys.append(KEY_THICKNESS_TI_WINDOW_um)
        keys.append(KEY_THICKNESS_OIL_um)
        keys.append(KEY_THICKNESS_H2O_um)
        keys.append(KEY_THICKNESS_MOXTEK_um)
        keys.append(KEY_THICKNESS_AIR_um)
        keys.append(KEY_ANGLE_BETWEEN_DETECTOR_SPECIMEN_NORMAL_deg)
        keys.append(KEY_ANGLE_BETWEEN_DETECTORX_AXIS_deg)
        keys.append(KEY_TAKEOFF_ANGLE_NORMAL_INCIDENCE_deg)
        keys.append(KEY_TAKEOFF_ANGLE_EFFECTIVE_deg)
        keys.append(KEY_SOLID_ANGLE_deg)

        return keys

[docs]    def readFromLines(self, lines):
        # Skip header line.
        indexLine = 0
        for line in lines:
            indexLine += 1
            if line.strip().startswith(KEY_DETECTOR_PARAMETERS):
                break
        else:
            message = "Cannot find the section header in the liens: %s" % (KEY_DETECTOR_PARAMETERS)
            raise ValueError(message)

        for key in self._createKeys():
            line = lines[indexLine]
            indexLine += 1

            if key == KEY_CRYSTAL_NAME:
                label, value = line.split('is')
                if label.strip() == key:
                    self._parameters[key] = str(value).strip()
                    continue

            label, value = line.split('=')
            if label.strip() == key:
                self._parameters[key] = self._extractValue(value)

        return indexLine


    def _extractValue(self, valueText):
        if '(' in valueText:
            endIndex = valueText.find('(')
            return float(valueText[:endIndex])
        else:
            return float(valueText)

    @property
    def crystalName(self):
        return self._parameters[KEY_CRYSTAL_NAME]
    @crystalName.setter
    def crystalName(self, crystalName):
        self._parameters[KEY_CRYSTAL_NAME] = crystalName

    @property
    def crystalDensity_g_cm3(self):
        return self._parameters[KEY_CRYSTAL_DENSITY_g_cm3]
    @crystalDensity_g_cm3.setter
    def crystalDensity_g_cm3(self, crystalDensity_g_cm3):
        self._parameters[KEY_CRYSTAL_DENSITY_g_cm3] = crystalDensity_g_cm3

    @property
    def crystalThickness_cm(self):
        return self._parameters[KEY_CRYSTAL_THICKNESS_cm]
    @crystalThickness_cm.setter
    def crystalThickness_cm(self, crystalThickness_cm):
        self._parameters[KEY_CRYSTAL_THICKNESS_cm] = crystalThickness_cm

    @property
    def crystalRadius_cm(self):
        return self._parameters[KEY_CRYSTAL_RADIUS_cm]
    @crystalRadius_cm.setter
    def crystalRadius_cm(self, crystalRadius_cm):
        self._parameters[KEY_CRYSTAL_RADIUS_cm] = crystalRadius_cm

    @property
    def beamDetectorDistance_cm(self):
        return self._parameters[KEY_BEAM_DETECTOR_DISTANCE_cm]
    @beamDetectorDistance_cm.setter
    def beamDetectorDistance_cm(self, beamDetectorDistance_cm):
        self._parameters[KEY_BEAM_DETECTOR_DISTANCE_cm] = beamDetectorDistance_cm

    @property
    def deadLayerThickness_A(self):
        return self._parameters[KEY_DEAD_LAYER_THICKNESS_A]
    @deadLayerThickness_A.setter
    def deadLayerThickness_A(self, deadLayerThickness_A):
        self._parameters[KEY_DEAD_LAYER_THICKNESS_A] = deadLayerThickness_A

    @property
    def diffusionLength_A(self):
        return self._parameters[KEY_DIFFUSION_LENGTH_A]
    @diffusionLength_A.setter
    def diffusionLength_A(self, diffusionLength_A):
        self._parameters[KEY_DIFFUSION_LENGTH_A] = diffusionLength_A

    @property
    def surfaceQualityFactor(self):
        return self._parameters[KEY_SURFACE_QUALITY_FACTOR]
    @surfaceQualityFactor.setter
    def surfaceQualityFactor(self, surfaceQualityFactor):
        self._parameters[KEY_SURFACE_QUALITY_FACTOR] = surfaceQualityFactor

    @property
    def noiseEdsDetector_eV(self):
        return self._parameters[KEY_NOISE_EDS_DETECTOR_eV]
    @noiseEdsDetector_eV.setter
    def noiseEdsDetector_eV(self, noiseEdsDetector_eV):
        self._parameters[KEY_NOISE_EDS_DETECTOR_eV] = noiseEdsDetector_eV

    @property
    def thicknessBeWindow_um(self):
        return self._parameters[KEY_THICKNESS_BE_WINDOW_um]
    @thicknessBeWindow_um.setter
    def thicknessBeWindow_um(self, thicknessBeWindow_um):
        self._parameters[KEY_THICKNESS_BE_WINDOW_um] = thicknessBeWindow_um

    @property
    def thicknessAlWindow_um(self):
        return self._parameters[KEY_THICKNESS_AL_WINDOW_um]
    @thicknessAlWindow_um.setter
    def thicknessAlWindow_um(self, thicknessAlWindow_um):
        self._parameters[KEY_THICKNESS_AL_WINDOW_um] = thicknessAlWindow_um

    @property
    def thicknessTiWindow_um(self):
        return self._parameters[KEY_THICKNESS_TI_WINDOW_um]
    @thicknessTiWindow_um.setter
    def thicknessTiWindow_um(self, thicknessTiWindow_um):
        self._parameters[KEY_THICKNESS_TI_WINDOW_um] = thicknessTiWindow_um

    @property
    def thicknessOil_um(self):
        return self._parameters[KEY_THICKNESS_OIL_um]
    @thicknessOil_um.setter
    def thicknessOil_um(self, thicknessOil_um):
        self._parameters[KEY_THICKNESS_OIL_um] = thicknessOil_um

    @property
    def thicknessH2O_um(self):
        return self._parameters[KEY_THICKNESS_H2O_um]
    @thicknessH2O_um.setter
    def thicknessH2O_um(self, thicknessH2O_um):
        self._parameters[KEY_THICKNESS_H2O_um] = thicknessH2O_um

    @property
    def thicknessMoxtek_um(self):
        return self._parameters[KEY_THICKNESS_MOXTEK_um]
    @thicknessMoxtek_um.setter
    def thicknessMoxtek_um(self, thicknessMoxtek_um):
        self._parameters[KEY_THICKNESS_MOXTEK_um] = thicknessMoxtek_um

    @property
    def thicknessAir_um(self):
        return self._parameters[KEY_THICKNESS_AIR_um]
    @thicknessAir_um.setter
    def thicknessAir_um(self, thicknessAir_um):
        self._parameters[KEY_THICKNESS_AIR_um] = thicknessAir_um

    @property
    def angleBetweenDetectorSpecimenNormal_deg(self):
        return self._parameters[KEY_ANGLE_BETWEEN_DETECTOR_SPECIMEN_NORMAL_deg]
    @angleBetweenDetectorSpecimenNormal_deg.setter
    def angleBetweenDetectorSpecimenNormal_deg(self, angleBetweenDetectorSpecimenNormal_deg):
        self._parameters[KEY_ANGLE_BETWEEN_DETECTOR_SPECIMEN_NORMAL_deg] = angleBetweenDetectorSpecimenNormal_deg

    @property
    def angleBetweenDetectorXAxis_deg(self):
        return self._parameters[KEY_ANGLE_BETWEEN_DETECTORX_AXIS_deg]
    @angleBetweenDetectorXAxis_deg.setter
    def angleBetweenDetectorXAxis_deg(self, angleBetweenDetectorXAxis_deg):
        self._parameters[KEY_ANGLE_BETWEEN_DETECTORX_AXIS_deg] = angleBetweenDetectorXAxis_deg

    @property
    def takeoffAngleNormalIncidence_deg(self):
        return self._parameters[KEY_TAKEOFF_ANGLE_NORMAL_INCIDENCE_deg]
    @takeoffAngleNormalIncidence_deg.setter
    def takeoffAngleNormalIncidence_deg(self, takeoffAngleNormalIncidence_deg):
        self._parameters[KEY_TAKEOFF_ANGLE_NORMAL_INCIDENCE_deg] = takeoffAngleNormalIncidence_deg

    @property
    def takeoffAngleEffective_deg(self):
        return self._parameters[KEY_TAKEOFF_ANGLE_EFFECTIVE_deg]
    @takeoffAngleEffective_deg.setter
    def takeoffAngleEffective_deg(self, takeoffAngleEffective_deg):
        self._parameters[KEY_TAKEOFF_ANGLE_EFFECTIVE_deg] = takeoffAngleEffective_deg

    @property
    def solidAngle_deg(self):
        return self._parameters[KEY_SOLID_ANGLE_deg]
    @solidAngle_deg.setter
    def solidAngle_deg(self, solidAngle_deg):
        self._parameters[KEY_SOLID_ANGLE_deg] = solidAngle_deg





          

      

      

    

  

    
      
          
            
  Source code for pymcxray.FileFormat.Results.Dump

#!/usr/bin/env python
"""
.. py:currentmodule:: FileFormat.Results.Dump
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

MCXRay dump results file.
"""

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2012 Hendrix Demers"
__license__ = ""

# Subversion informations for the file.
__svnRevision__ = "$Revision$"
__svnDate__ = "$Date$"
__svnId__ = "$Id$"

# Standard library modules.

# Third party modules.

# Local modules.

# Project modules
import pymcxray.FileFormat.Results.Intersections as Intersections

# Globals and constants variables.

[docs]class Dump(object):
    def __init__(self):
        pass

[docs]    def read(self, filepath):
        lines = open(filepath, 'r').readlines()

        lineIndex = 2
        intersections = Intersections.Intersections()
        lineIndex += intersections.extractFromLines(lines[lineIndex:])




#    fprintf(prResultsDump, "##### Geometry Setup Start #####\n\n");
#    fprintf(prResultsDump, "\n");
#    rInter.bWriteIntersections(prResultsDump);
#    fprintf(prResultsDump, "\n");
#    fprintf(prResultsDump, "##### Geometry Setup End #####\n\n");
#
#    fprintf(prResultsDump, "##### Energy Update Start #####\n\n");
#    fprintf(prResultsDump, "Voxel total            = %d\n", iVoxTot);
#    fprintf(prResultsDump, "Voxel failed precision = %d\n", iVoxFail);
#    fprintf(prResultsDump, "\n");
#    fprintf(prResultsDump, "Coordinate faults      = %d\n", iFaultTot);
#    fprintf(prResultsDump, "   faults X neg = %d\tmin coord index = %d\n", (int)rFaultNbrNeg.dX, (int)rFaultMaxNeg.dX);
#    fprintf(prResultsDump, "   faults X pos = %d\tmax coord index = %d\n", (int)rFaultNbrPos.dX, (int)rFaultMaxPos.dX);
#    fprintf(prResultsDump, "   faults Y neg = %d\tmin coord index = %d\n", (int)rFaultNbrNeg.dY, (int)rFaultMaxNeg.dY);
#    fprintf(prResultsDump, "   faults Y pos = %d\tmax coord index = %d\n", (int)rFaultNbrPos.dY, (int)rFaultMaxPos.dY);
#    fprintf(prResultsDump, "   faults Z neg = %d\tmin coord index = %d\n", (int)rFaultNbrNeg.dZ, (int)rFaultMaxNeg.dZ);
#    fprintf(prResultsDump, "   faults Z pos = %d\tmax coord index = %d\n", (int)rFaultNbrPos.dZ, (int)rFaultMaxPos.dZ);
#    fprintf(prResultsDump, "\n##### Energy Update End #####\n");




          

      

      

    

  

    
      
          
            
  Source code for pymcxray.FileFormat.Results.ElectronExistResults

#!/usr/bin/env python
"""
.. py:currentmodule:: FileFormat.Results.ElectronExistResults
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

Read electron exit results simulated with MCXRay.
"""

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2012 Hendrix Demers"
__license__ = ""

# Standard library modules.
import csv
import math

# Third party modules.
import numpy as np
import scipy.stats

# Local modules.

# Project modules
import pymcxray.FileFormat.Results.BaseResults as BaseResults

# Globals and constants variables.
X_nm = "X (nm)"
Y_nm = "Y (nm)"
Z_nm = "Z (nm)"
CORRECTED_X_nm = "Corrected X (nm)"
CORRECTED_Y_nm = "Corrected Y (nm)"
CORRECTED_Z_nm = "Corrected Z (nm)"
MINIMUM_X_SAMPLE_nm = "Minimum X (nm)"
MINIMUM_Y_SAMPLE_nm = "Minimum Y (nm)"
MINIMUM_Z_SAMPLE_nm = "Minimum Z (nm)"
MAXIMUM_X_SAMPLE_nm = "Maximum X (nm)"
MAXIMUM_Y_SAMPLE_nm = "Maximum Y (nm)"
MAXIMUM_Z_SAMPLE_nm = "Maximum Z (nm)"
MINIMUM_X_BEAM_nm = "Minimum X (nm) Beam"
MINIMUM_Y_BEAM_nm = "Minimum Y (nm) Beam"
MINIMUM_Z_BEAM_nm = "Minimum Z (nm) Beam"
MAXIMUM_X_BEAM_nm = "Maximum X (nm) Beam"
MAXIMUM_Y_BEAM_nm = "Maximum Y (nm) Beam"
MAXIMUM_Z_BEAM_nm = "Maximum Z (nm) Beam"
E_keV = "E (keV)"
DELTA_E_keV = "DeltaE (keV)"
THETA_rad = "Theta (rad)"
CORRECTED_THETA_rad = "Corrected Theta (rad)"
PHI_rad = "Phi (rad)"
CORRECTED_PHI_rad = "Corrected Phi (rad)"

[docs]class ElectronDetector(object):
    def __init__(self):
        self.energyRange_keV = (None, None)
        self.polarAngleRange_deg = (0.0, math.degrees(math.pi))
        self.azimuthalAngleRange_deg = (0.0, math.degrees(2.0*math.pi))

[docs]    def detectElectrons(self, data):
        pass


    @property
    def minimumEnergy_keV(self):
        return self._miniumEnergy_keV
    @minimumEnergy_keV.setter
    def minimumEnergy_keV(self, minimumEnergy_keV):
        self._minimumEnergy_keV = minimumEnergy_keV
    @property
    def maximumEnergy_keV(self):
        return self._maxniumEnergy_keV
    @maximumEnergy_keV.setter
    def maximumEnergy_keV(self, maximumEnergy_keV):
        self._maximumEnergy_keV = maximumEnergy_keV
    @property
    def energyRange_keV(self):
        return (self.minimumEnergy_keV, self.maximumEnergy_keV)
    @energyRange_keV.setter
    def energyRange_keV(self, energyRange_keV):
        self.minimumEnergy_keV, self.maximumEnergy_keV = energyRange_keV

    @property
    def minimumPolarAngle_deg(self):
        return self._miniumPolarAngle_deg
    @minimumPolarAngle_deg.setter
    def minimumPolarAngle_deg(self, minimumPolarAngle_deg):
        self._minimumPolarAngle_deg = minimumPolarAngle_deg
    @property
    def maximumPolarAngle_deg(self):
        return self._maxniumPolarAngle_deg
    @maximumPolarAngle_deg.setter
    def maximumPolarAngle_deg(self, maximumPolarAngle_deg):
        self._maximumPolarAngle_deg = maximumPolarAngle_deg
    @property
    def polarAngleRange_deg(self):
        return (self.minimumPolarAngle_deg, self.maximumPolarAngle_deg)
    @polarAngleRange_deg.setter
    def polarAngleRange_deg(self, polarAngleRange_deg):
        self.minimumPolarAngle_deg, self.maximumPolarAngle_deg = polarAngleRange_deg

    @property
    def minimumAzimuthalAngle_deg(self):
        return self._miniumAzimuthalAngle_deg
    @minimumAzimuthalAngle_deg.setter
    def minimumAzimuthalAngle_deg(self, minimumAzimuthalAngle_deg):
        self._minimumAzimuthalAngle_deg = minimumAzimuthalAngle_deg
    @property
    def maximumAzimuthalAngle_deg(self):
        return self._maxniumAzimuthalAngle_deg
    @maximumAzimuthalAngle_deg.setter
    def maximumAzimuthalAngle_deg(self, maximumAzimuthalAngle_deg):
        self._maximumAzimuthalAngle_deg = maximumAzimuthalAngle_deg
    @property
    def azimuthalAngleRange_deg(self):
        return (self.minimumAzimuthalAngle_deg, self.maximumAzimuthalAngle_deg)
    @azimuthalAngleRange_deg.setter
    def azimuthalAngleRange_deg(self, azimuthalAngleRange_deg):
        self.minimumAzimuthalAngle_deg, self.maximumAzimuthalAngle_deg = azimuthalAngleRange_deg


[docs]class ElectronExistResults(BaseResults.BaseResults):
    def __init__(self, *args, **kargs):
        super(ElectronExistResults, self).__init__(*args, **kargs)

        self._data = {}

    def _createFilename(self):
        suffix = "_ElectronExitResults.csv"
        filename = self.basename + suffix
        return filename

[docs]    def read(self):
        reader = csv.DictReader(open(self.filepath, 'r'))
        data = {}
        for fieldname in reader.fieldnames:
            data.setdefault(fieldname.strip(), [])

        for row in reader:
            for fieldname in reader.fieldnames:
                data[fieldname.strip()].append(float(row[fieldname]))

        for key in data:
            data[key] = np.array(data[key])

        self._data = data


[docs]    def getEnergyDistribution(self, numberBins=10):
        if self.numberData == 0:
            self.read()

        histogram, low_range, binsize, _extrapoints = scipy.stats.histogram(self.data[E_keV], numbins=numberBins)

        startEnergy_keV = low_range + binsize/2.0
        endEnergy_keV = startEnergy_keV + len(histogram) *binsize
        stepEnergy_keV = binsize
        energies_keV = np.arange(startEnergy_keV, endEnergy_keV, stepEnergy_keV)

        return energies_keV, histogram


    @property
    def numberData(self):
        try:
            return len(self._data[X_nm]);
        except KeyError:
            return 0

    @property
    def data(self):
        return self._data





          

      

      

    

  

    
      
          
            
  Source code for pymcxray.FileFormat.Results.ElectronParameters

#!/usr/bin/env python
"""
.. py:currentmodule:: FileFormat.Results.ElectronParameters
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

MCXRay electron parameters results file.
"""

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2012 Hendrix Demers"
__license__ = ""

# Subversion informations for the file.
__svnRevision__ = "$Revision$"
__svnDate__ = "$Date$"
__svnId__ = "$Id$"

# Standard library modules.

# Third party modules.

# Local modules.

# Project modules

# Globals and constants variables.
KEY_ELECTRON_PARAMETERS = "Electrons Parameters and Results"

KEY_NUMBER_SIMULATED_ELECTRONS = "Total simulated electrons"
KEY_MEAN_NUMBER_COLLISIONS_PER_ELECTRON = "Mean number of collisions per e"
KEY_MEAN_DISTANCE_BETWEEN_COLLISIONS_A = "Mean distance between collisions"
KEY_MEAN_POLAR_ANGLE_COLLISIONS_deg = "Mean polar angle of collision"
KEY_MEAN_AZIMUTHAL_ANGLE_COLLISIONS_deg = "Mean azimuthal angle of collision"
KEY_BACKSCATTERING_RATIO = "Backscattering ratio"
KEY_INTERNAL_RATIO = "Internal ratio"
KEY_THROUGH_RATIO = "Through ratio"
KEY_SKIRT_RATIO = "Skirt ratio"
KEY_E_RATIO = "E_Ratio"

[docs]class ElectronParameters(object):
    def __init__(self):
        self._parameters = {}

    def _createKeys(self):
        keys = []

        keys.append(KEY_NUMBER_SIMULATED_ELECTRONS)
        keys.append(KEY_MEAN_NUMBER_COLLISIONS_PER_ELECTRON)
        keys.append(KEY_MEAN_DISTANCE_BETWEEN_COLLISIONS_A)
        keys.append(KEY_MEAN_POLAR_ANGLE_COLLISIONS_deg)
        keys.append(KEY_MEAN_AZIMUTHAL_ANGLE_COLLISIONS_deg)
        keys.append(KEY_BACKSCATTERING_RATIO)
        keys.append(KEY_INTERNAL_RATIO)
        keys.append(KEY_THROUGH_RATIO)
        keys.append(KEY_SKIRT_RATIO)
        keys.append(KEY_E_RATIO)

        return keys

    def _createExtractMdethodList(self):
        extractMethodList = {}

        extractMethodList[KEY_NUMBER_SIMULATED_ELECTRONS] = int
        extractMethodList[KEY_MEAN_NUMBER_COLLISIONS_PER_ELECTRON] = float
        extractMethodList[KEY_MEAN_DISTANCE_BETWEEN_COLLISIONS_A] = self._extractFloatValue
        extractMethodList[KEY_MEAN_POLAR_ANGLE_COLLISIONS_deg] = self._extractFloatValue
        extractMethodList[KEY_MEAN_AZIMUTHAL_ANGLE_COLLISIONS_deg] = self._extractFloatValue
        extractMethodList[KEY_BACKSCATTERING_RATIO] = float
        extractMethodList[KEY_INTERNAL_RATIO] = float
        extractMethodList[KEY_THROUGH_RATIO] = float
        extractMethodList[KEY_SKIRT_RATIO] = float
        extractMethodList[KEY_E_RATIO] = float

        return extractMethodList

    def _extractFloatValue(self, valueText):
        if '(' in valueText:
            endIndex = valueText.find('(')
            return float(valueText[:endIndex])
        else:
            return float(valueText)

[docs]    def readFromLines(self, lines):
        # Skip header line.
        indexLine = 0
        for line in lines:
            indexLine += 1
            if line.strip().startswith(KEY_ELECTRON_PARAMETERS):
                break
        else:
            message = "Cannot find the section header in the liens: %s" % (KEY_ELECTRON_PARAMETERS)
            raise ValueError(message)

        extractMethodList = self._createExtractMdethodList()
        for key in self._createKeys():
            line = lines[indexLine]
            indexLine += 1

            label, value = line.split('=')

            if label.strip() == key:
                self._parameters[key] = extractMethodList[key](value)

        return indexLine


    @property
    def numberSimulatedElectrons(self):
        return self._parameters[KEY_NUMBER_SIMULATED_ELECTRONS]
    @numberSimulatedElectrons.setter
    def numberSimulatedElectrons(self, numberSimulatedElectrons):
        self._parameters[KEY_NUMBER_SIMULATED_ELECTRONS] = numberSimulatedElectrons

    @property
    def meanNumberCollisionPerElectrons(self):
        return self._parameters[KEY_MEAN_NUMBER_COLLISIONS_PER_ELECTRON]
    @meanNumberCollisionPerElectrons.setter
    def meanNumberCollisionPerElectrons(self, meanNumberCollisionPerElectrons):
        self._parameters[KEY_MEAN_NUMBER_COLLISIONS_PER_ELECTRON] = meanNumberCollisionPerElectrons

    @property
    def meanDistanceBetweenCollisions_A(self):
        return self._parameters[KEY_MEAN_DISTANCE_BETWEEN_COLLISIONS_A]
    @meanDistanceBetweenCollisions_A.setter
    def meanDistanceBetweenCollisions_A(self, meanDistanceBetweenCollisions_A):
        self._parameters[KEY_MEAN_DISTANCE_BETWEEN_COLLISIONS_A] = meanDistanceBetweenCollisions_A

    @property
    def meanPolarAngleCollision_deg(self):
        return self._parameters[KEY_MEAN_POLAR_ANGLE_COLLISIONS_deg]
    @meanPolarAngleCollision_deg.setter
    def meanPolarAngleCollision_deg(self, meanPolarAngleCollision_deg):
        self._parameters[KEY_MEAN_POLAR_ANGLE_COLLISIONS_deg] = meanPolarAngleCollision_deg

    @property
    def meanAzimuthalAngleCollision_deg(self):
        return self._parameters[KEY_MEAN_AZIMUTHAL_ANGLE_COLLISIONS_deg]
    @meanAzimuthalAngleCollision_deg.setter
    def meanAzimuthalAngleCollision_deg(self, meanAzimuthalAngleCollision_deg):
        self._parameters[KEY_MEAN_AZIMUTHAL_ANGLE_COLLISIONS_deg] = meanAzimuthalAngleCollision_deg

    @property
    def backscatteredRatio(self):
        return self._parameters[KEY_BACKSCATTERING_RATIO]
    @backscatteredRatio.setter
    def backscatteredRatio(self, backscatteredRatio):
        self._parameters[KEY_BACKSCATTERING_RATIO] = backscatteredRatio

    @property
    def internalRatio(self):
        return self._parameters[KEY_INTERNAL_RATIO]
    @internalRatio.setter
    def internalRatio(self, internalRatio):
        self._parameters[KEY_INTERNAL_RATIO] = internalRatio

    @property
    def throughRatio(self):
        return self._parameters[KEY_THROUGH_RATIO]
    @throughRatio.setter
    def throughRatio(self, throughRatio):
        self._parameters[KEY_THROUGH_RATIO] = throughRatio

    @property
    def skirtRatio(self):
        return self._parameters[KEY_SKIRT_RATIO]
    @skirtRatio.setter
    def skirtRatio(self, skirtRatio):
        self._parameters[KEY_SKIRT_RATIO] = skirtRatio

    @property
    def eRatio(self):
        return self._parameters[KEY_E_RATIO]
    @eRatio.setter
    def eRatio(self, eRatio):
        self._parameters[KEY_E_RATIO] = eRatio





          

      

      

    

  

    
      
          
            
  Source code for pymcxray.FileFormat.Results.ElectronResults

#!/usr/bin/env python
"""
.. py:currentmodule:: FileFormat.Results.ElectronResults
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

Read ElectronResults MCXRay results file.
"""

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2012 Hendrix Demers"
__license__ = ""

# Standard library modules.
import os.path

# Third party modules.

# Local modules.

# Project modules
import pymcxray.FileFormat.Results.BaseResults as BaseResults

# Globals and constants variables.
NUMBER_SIMULATED_ELECTRONS = "Total simulated electrons"
NUMBER_INTERNAL_ELECTRONS = "Number of internal electrons"
NUMBER_BACKSCATTERED_ELECTRONS = "Number of backscattered electrons"
NUMBER_TRANSMITTED_ELECTRONS = "Number of transmitted electrons"
NUMBER_SKIRTED_ELECTRONS = "Number of skirted electrons"
NUMBER_ELECTRON_COLLISIONS = "Number of electron collisions"
FRACTION_INTERNAL_ELECTRONS = "Internal coefficient"
FRACTION_BACKSCATTERED_ELECTRONS = "Backscattering coefficient"
FRACTION_TRANSMITTED_ELECTRONS = "Transmitted coefficient"
FRACTION_SKIRTED_ELECTRONS = "Skirted coefficient"

HDF5_ELECTRON_RESULTS = "ElectronResults"

[docs]class ElectronResults(BaseResults.BaseResults):
    def __init__(self):
        super(ElectronResults, self).__init__()

        self._values = {}

[docs]    def read(self):
        suffix = "_ElectronResults.dat"
        filename = self.basename + suffix
        filepath = os.path.join(self.path, filename)

        with open(filepath, 'r') as inputFile:
            lines = inputFile.readlines()

            for line in lines:
                items = line.split('=')
                if len(items) == 2:
                    for fieldName in self.fieldNames:
                        if fieldName in items[0]:
                            self._values[fieldName] = items[-1]


[docs]    def write_hdf5(self, hdf5_group):
        hdf5_group = hdf5_group.require_group(HDF5_ELECTRON_RESULTS)

        for field_name in self.fieldNames:
            hdf5_group.attrs[field_name] = self._values[field_name].strip()


    @property
    def fieldNames(self):
        fieldNames = []

        fieldNames.append(NUMBER_SIMULATED_ELECTRONS)
        fieldNames.append(NUMBER_INTERNAL_ELECTRONS)
        fieldNames.append(NUMBER_BACKSCATTERED_ELECTRONS)
        fieldNames.append(NUMBER_TRANSMITTED_ELECTRONS)
        fieldNames.append(NUMBER_SKIRTED_ELECTRONS)
        fieldNames.append(NUMBER_ELECTRON_COLLISIONS)
        fieldNames.append(FRACTION_INTERNAL_ELECTRONS)
        fieldNames.append(FRACTION_BACKSCATTERED_ELECTRONS)
        fieldNames.append(FRACTION_TRANSMITTED_ELECTRONS)
        fieldNames.append(FRACTION_SKIRTED_ELECTRONS)

        return fieldNames

    @property
    def numberSimulatedElectrons(self):
        return int(self._values[NUMBER_SIMULATED_ELECTRONS])
    @numberSimulatedElectrons.setter
    def numberSimulatedElectrons(self, numberSimulatedElectrons):
        self._values[NUMBER_SIMULATED_ELECTRONS] = int(numberSimulatedElectrons)

    @property
    def numberInternalElectrons(self):
        return int(self._values[NUMBER_INTERNAL_ELECTRONS])
    @numberInternalElectrons.setter
    def numberInternalElectrons(self, numberInternalElectrons):
        self._values[NUMBER_INTERNAL_ELECTRONS] = int(numberInternalElectrons)

    @property
    def numberBackscatteredElectrons(self):
        return int(self._values[NUMBER_BACKSCATTERED_ELECTRONS])
    @numberBackscatteredElectrons.setter
    def numberBackscatteredElectrons(self, numberBackscatteredElectrons):
        self._values[NUMBER_BACKSCATTERED_ELECTRONS] = int(numberBackscatteredElectrons)

    @property
    def numberTransmittedElectrons(self):
        return int(self._values[NUMBER_TRANSMITTED_ELECTRONS])
    @numberTransmittedElectrons.setter
    def numberTransmittedElectrons(self, numberTransmittedElectrons):
        self._values[NUMBER_TRANSMITTED_ELECTRONS] = int(numberTransmittedElectrons)

    @property
    def numberSkirtedElectrons(self):
        return int(self._values[NUMBER_SKIRTED_ELECTRONS])
    @numberSkirtedElectrons.setter
    def numberSkirtedElectrons(self, numberSkirtedElectrons):
        self._values[NUMBER_SKIRTED_ELECTRONS] = int(numberSkirtedElectrons)

    @property
    def numberElectronCollisions(self):
        return int(self._values[NUMBER_ELECTRON_COLLISIONS])
    @numberElectronCollisions.setter
    def numberElectronCollisions(self, numberElectronCollisions):
        self._values[NUMBER_ELECTRON_COLLISIONS] = int(numberElectronCollisions)

    @property
    def fractionInternalElectrons(self):
        return float(self._values[FRACTION_INTERNAL_ELECTRONS])
    @fractionInternalElectrons.setter
    def fractionInternalElectrons(self, fractionInternalElectrons):
        self._values[FRACTION_INTERNAL_ELECTRONS] = float(fractionInternalElectrons)

    @property
    def fractionBackscatteredElectrons(self):
        return float(self._values[FRACTION_BACKSCATTERED_ELECTRONS])
    @fractionBackscatteredElectrons.setter
    def fractionBackscatteredElectrons(self, fractionBackscatteredElectrons):
        self._values[FRACTION_BACKSCATTERED_ELECTRONS] = float(fractionBackscatteredElectrons)

    @property
    def fractionTransmittedElectrons(self):
        return float(self._values[FRACTION_TRANSMITTED_ELECTRONS])
    @fractionTransmittedElectrons.setter
    def fractionTransmittedElectrons(self, fractionTransmittedElectrons):
        self._values[FRACTION_TRANSMITTED_ELECTRONS] = float(fractionTransmittedElectrons)

    @property
    def fractionSkirtedElectrons(self):
        return float(self._values[FRACTION_SKIRTED_ELECTRONS])
    @fractionSkirtedElectrons.setter
    def fractionSkirtedElectrons(self, fractionSkirtedElectrons):
        self._values[FRACTION_SKIRTED_ELECTRONS] = float(fractionSkirtedElectrons)





          

      

      

    

  

    
      
          
            
  Source code for pymcxray.FileFormat.Results.ElectronTrajectoriesResults

#!/usr/bin/env python
# -*- coding: utf-8 -*-

"""
.. py:currentmodule:: FileFormat.Results.ElectronTrajectoriesResults

.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

Read MCXray electron trajectories results file.
"""

###############################################################################
# Copyright 2017 Hendrix Demers
#
# Licensed under the Apache License, Version 2.0 (the "License");
# you may not use this file except in compliance with the License.
# You may obtain a copy of the License at
#
#     http://www.apache.org/licenses/LICENSE-2.0
#
# Unless required by applicable law or agreed to in writing, software
# distributed under the License is distributed on an "AS IS" BASIS,
# WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
# See the License for the specific language governing permissions and
# limitations under the License.
###############################################################################

# Standard library modules.
import os.path
import csv
import logging
import math

# Third party modules.
import matplotlib.pyplot as plt
import numpy as np

# Local modules.
from pymcxray import get_current_module_path

# Project modules

# Globals and constants variables.
COLOR_TRAJECTORY_TYPE = "colorTrajectoryType"
COLOR_REGION = "colorRegion"
COLOR_ENERGY = "colorEnergy"

COLLISION_TYPE_UNKNOWN = 0
COLLISION_TYPE_ELECTRON_GUN = 1
COLLISION_TYPE_REGION = 2
COLLISION_TYPE_OUT = 3
COLLISION_TYPE_EMPTY_REGION = 4
COLLISION_TYPE_ELASTIC = 5

HDF5_ELECTRON_TRAJECTORIES_RESULTS = "ElectronTrajectoriesResults"
HDF5_ELECTRON_TRAJECTORIES = "ElectronTrajectories"
HDF5_ELECTRON_TRAJECTORIES_TRAJECTORY_TYPE = 0
HDF5_ELECTRON_TRAJECTORIES_X_A = 1
HDF5_ELECTRON_TRAJECTORIES_Y_A = 2
HDF5_ELECTRON_TRAJECTORIES_Z_A = 3
HDF5_ELECTRON_TRAJECTORIES_CORRECTED_X_A = 4
HDF5_ELECTRON_TRAJECTORIES_CORRECTED_Y_A = 5
HDF5_ELECTRON_TRAJECTORIES_CORRECTED_Z_A = 6
HDF5_ELECTRON_TRAJECTORIES_ENERGY_keV = 7
HDF5_ELECTRON_TRAJECTORIES_INDEX_REGION = 8
HDF5_ELECTRON_TRAJECTORIES_COLLISION_TYPE = 9


[docs]class Collision(object):

    @property
    def x_A(self):
        return self._x_A
    @x_A.setter
    def x_A(self, x_A):
        self._x_A = x_A

    @property
    def y_A(self):
        return self._y_A
    @y_A.setter
    def y_A(self, y_A):
        self._y_A = y_A

    @property
    def z_A(self):
        return self._z_A
    @z_A.setter
    def z_A(self, z_A):
        self._z_A = z_A

    @property
    def correctedX_A(self):
        return self._correctedX_A
    @correctedX_A.setter
    def correctedX_A(self, correctedX_A):
        self._correctedX_A = correctedX_A

    @property
    def correctedY_A(self):
        return self._correctedY_A
    @correctedY_A.setter
    def correctedY_A(self, correctedY_A):
        self._correctedY_A = correctedY_A

    @property
    def correctedZ_A(self):
        return self._correctedZ_A
    @correctedZ_A.setter
    def correctedZ_A(self, correctedZ_A):
        self._correctedZ_A = correctedZ_A

    @property
    def energy_keV(self):
        return self._energy_keV
    @energy_keV.setter
    def energy_keV(self, energy_keV):
        self._energy_keV = energy_keV

    @property
    def indexRegion(self):
        return self._indexRegion
    @indexRegion.setter
    def indexRegion(self, indexRegion):
        self._indexRegion = indexRegion

    @property
    def collisionType(self):
        return self._collisionType
    @collisionType.setter
    def collisionType(self, collisionType):
        self._collisionType = collisionType



[docs]class Trajectory(object):
    def __init__(self):
        self._collisions = []

[docs]    def addCollision(self, collision):
        self._collisions.append(collision)


    @property
    def index(self):
        return self._index
    @index.setter
    def index(self, index):
        self._index = index

    @property
    def trajectoryType(self):
        return self._trajectoryType
    @trajectoryType.setter
    def trajectoryType(self, trajectoryType):
        self._trajectoryType = trajectoryType

    @property
    def collisions(self):
        return self._collisions
    @collisions.setter
    def collisions(self, collisions):
        self._collisions = collisions



[docs]class ElectronTrajectoriesResults(object):
    def __init__(self, filepath):
        self.number_trajectories = 0
        self.maximum_number_collisions = 0

        self.read(filepath)

[docs]    def read(self, filepath):
        reader = csv.reader(open(filepath, 'r'))

        #Skip header line
        next(reader)

        self._trajectories = []
        currentTrajectoryIndex = -1
        trajectory = None
        for row in reader:
            trajectoryIndex = int(row[0])
            trajectoryType = int(row[1])

            if trajectoryIndex != currentTrajectoryIndex:
                if trajectory != None:
                    self._trajectories.append(trajectory)
                    self.number_trajectories += 1
                    self.maximum_number_collisions = max(self.maximum_number_collisions, number_collisions)

                trajectory = Trajectory()
                trajectory.index = trajectoryIndex
                trajectory.trajectoryType = trajectoryType
                currentTrajectoryIndex = trajectoryIndex
                number_collisions = 0
            if len(row) == 8:
                collision = Collision()
                collision.x_A = float(row[2])
                collision.y_A = float(row[3])
                collision.z_A = float(row[4])

                collision.energy_keV = float(row[5])
                collision.indexRegion = int(row[6])
                collision.collisionType = int(row[7])
            elif len(row) == 11:
                collision = Collision()
                collision.x_A = float(row[2])
                collision.y_A = float(row[3])
                collision.z_A = float(row[4])
                collision.correctedX_A = float(row[5])
                collision.correctedY_A = float(row[6])
                collision.correctedZ_A = float(row[7])
                collision.energy_keV = float(row[8])
                collision.indexRegion = int(row[9])
                collision.collisionType = int(row[10])

            trajectory.addCollision(collision)
            number_collisions += 1

        logging.info("Number trajectories: %i", len(self._trajectories))


[docs]    def write_hdf5(self, hdf5_group):
        hdf5_group = hdf5_group.require_group(HDF5_ELECTRON_TRAJECTORIES_RESULTS)

        shape = (10, self.number_trajectories, self.maximum_number_collisions)
        electron_trajectories_data = np.zeros(shape, dtype=float)

        for trajectory_id, trajectory in enumerate(self._trajectories):
            for collision_id, collision in enumerate(trajectory.collisions):
                electron_trajectories_data[HDF5_ELECTRON_TRAJECTORIES_TRAJECTORY_TYPE, trajectory_id, collision_id] = trajectory.trajectoryType
                electron_trajectories_data[HDF5_ELECTRON_TRAJECTORIES_X_A, trajectory_id, collision_id] = collision.x_A
                electron_trajectories_data[HDF5_ELECTRON_TRAJECTORIES_Y_A, trajectory_id, collision_id] = collision.y_A
                electron_trajectories_data[HDF5_ELECTRON_TRAJECTORIES_Z_A, trajectory_id, collision_id] = collision.z_A
                electron_trajectories_data[HDF5_ELECTRON_TRAJECTORIES_CORRECTED_X_A, trajectory_id, collision_id] = collision.correctedX_A
                electron_trajectories_data[HDF5_ELECTRON_TRAJECTORIES_CORRECTED_Y_A, trajectory_id, collision_id] = collision.correctedY_A
                electron_trajectories_data[HDF5_ELECTRON_TRAJECTORIES_CORRECTED_Z_A, trajectory_id, collision_id] = collision.correctedZ_A
                electron_trajectories_data[HDF5_ELECTRON_TRAJECTORIES_ENERGY_keV, trajectory_id, collision_id] = collision.energy_keV
                electron_trajectories_data[HDF5_ELECTRON_TRAJECTORIES_INDEX_REGION, trajectory_id, collision_id] = collision.indexRegion
                electron_trajectories_data[HDF5_ELECTRON_TRAJECTORIES_COLLISION_TYPE, trajectory_id, collision_id] = collision.collisionType

        hdf5_group.create_dataset(HDF5_ELECTRON_TRAJECTORIES, data=electron_trajectories_data)


[docs]    def getElectronGunPositions_nm(self):
        positions_nm = []

        for trajectory in self._trajectories:
            for collision in trajectory.collisions:
                if collision.collisionType == COLLISION_TYPE_ELECTRON_GUN:
                    position_nm = (collision.x_A*0.1, collision.y_A*0.1, collision.z_A*0.1)
                    positions_nm.append(position_nm)

        assert len(positions_nm) == len(self._trajectories)

        return positions_nm


[docs]    def drawXZ(self, title="", corrected=False, theta_deg=0.0, colorType=COLOR_TRAJECTORY_TYPE, trajectoryIndexes=None,
               x_limit=None, y_limit=None):
        theta_rad = math.radians(theta_deg)
        sinTheta = math.sin(theta_rad)
        cosTheta = math.cos(theta_rad)

        plt.figure()
        plt.title(title)

        indexUniqueRegionsAllTrajectories = set()
        if trajectoryIndexes is None:
            trajectoryIndexes = range(1, len(self._trajectories)+1)

        for trajectoryIndex in trajectoryIndexes:
            trajectory = self._trajectories[trajectoryIndex-1]
            if colorType == COLOR_TRAJECTORY_TYPE:
                color = self._getColor(trajectory.trajectoryType)

                x = []
                z = []
                for collision in trajectory.collisions:
                    if corrected:
                        x.append(collision.correctedX_A/10.0)
                        z.append(collision.correctedZ_A/10.0)
                    else:
                        xx = collision.x_A/10.0
                        zz = collision.z_A/10.0
                        x.append(cosTheta*xx + sinTheta*zz)
                        z.append(-sinTheta*xx + cosTheta*zz)

                plt.plot(x, z, '-', color=color)
            elif colorType == COLOR_REGION:
                color = self._getColor(trajectory.trajectoryType)

                x = []
                z = []
                indexRegions = []
                indexUniqueRegions = set()
                for collision in trajectory.collisions:
                    indexRegions.append(collision.indexRegion)
                    indexUniqueRegions.add(collision.indexRegion)
                    indexUniqueRegionsAllTrajectories.add(collision.indexRegion)

                    if corrected:
                        x.append(collision.correctedX_A/10.0)
                        z.append(collision.correctedZ_A/10.0)
                    else:
                        xx = collision.x_A/10.0
                        zz = collision.z_A/10.0
                        x.append(cosTheta*xx + sinTheta*zz)
                        z.append(-sinTheta*xx + cosTheta*zz)

                x = np.array(x)
                z = np.array(z)
                indexRegions = np.array(indexRegions)
                for indexRegion in sorted(indexUniqueRegions):
                    zz = np.ma.masked_where(indexRegions != indexRegion, z)
                    color = self._getColorRegion(indexRegion)
                    plt.plot(x, zz, '.', color=color)

                plt.plot(x, z, '-', color="gray")

        plt.xlabel('X (nm)')
        plt.ylabel('Z (nm)')
        if x_limit is not None:
            plt.xlim(x_limit)
        if y_limit is not None:
            plt.ylim(y_limit)
        plt.grid(True)
        plt.gca().set_aspect('equal', 'datalim')
        plt.gca().invert_yaxis()

        print(sorted(indexUniqueRegionsAllTrajectories))


[docs]    def drawXY(self, title="", corrected=False, x_limit=None, y_limit=None):
        plt.figure()
        plt.title(title)

        for trajectory in self._trajectories:
            color = self._getColor(trajectory.trajectoryType)

            x = []
            y = []
            for collision in trajectory.collisions:
                if corrected:
                    x.append(collision.correctedX_A/10.0)
                    y.append(collision.correctedY_A/10.0)
                else:
                    x.append(collision.x_A/10.0)
                    y.append(collision.y_A/10.0)

            plt.plot(x, y, '-', color=color)

        plt.xlabel('X (nm)')
        plt.ylabel('Y (nm)')
        if x_limit is not None:
            plt.xlim(x_limit)
        if y_limit is not None:
            plt.ylim(y_limit)
        plt.gca().set_aspect('equal', 'datalim')
        plt.grid(True)


[docs]    def drawYZ(self, title="", corrected=False, x_limit=None, y_limit=None):
        plt.figure()
        plt.title(title)

        for trajectory in self._trajectories:
            color = self._getColor(trajectory.trajectoryType)

            y = []
            z = []
            for collision in trajectory.collisions:
                if corrected:
                    y.append(collision.correctedY_A/10.0)
                    z.append(collision.correctedZ_A/10.0)
                else:
                    y.append(collision.y_A/10.0)
                    z.append(collision.z_A/10.0)

            plt.plot(y, z, '-', color=color)

        plt.xlabel('Y (nm)')
        plt.ylabel('Z (nm)')
        if x_limit is not None:
            plt.xlim(x_limit)
        if y_limit is not None:
            plt.ylim(y_limit)

        plt.grid(True)
        plt.gca().set_aspect('equal', 'datalim')
        plt.gca().invert_yaxis()


    def _getColor(self, trajectoryType):
        if trajectoryType == 1:
            color = 'b'
        elif trajectoryType == 2:
            color = 'r'
        elif trajectoryType == 3:
            color = 'b'
        elif trajectoryType == 4:
            color = 'm'

        return color

    def _getColorRegion(self, indexRegion):
        colors = ["blue", "green", "red", "black", "magenta", "yellow", "cyan"]
        if indexRegion < len(colors):
            color = colors[indexRegion]
        else:
            color = colors[indexRegion-len(colors)]
        return color


[docs]def run():
    path = get_current_module_path(__file__, "../../../test_data/version1.2")
    filepath = os.path.join(path, "SimulationsComplexPhiRhoZ_Cr_T5nm_Z0nm_Al_E10d0keV_ElectronTrajectoriesResults.csv")
    #filepath = os.path.join(path, "SimulationsComplexPhiRhoZ_Cr100T50A_IsolatedLayer_E10d0keV_ElectronTrajectoriesResults.csv")

    electronTrajectoriesResults = ElectronTrajectoriesResults(filepath)

    electronTrajectoriesResults.drawXZ()
    electronTrajectoriesResults.drawXY()
    electronTrajectoriesResults.drawYZ()

    plt.show()


[docs]def runFogging():
    path = r"K:\hdemers\results\simulations\MCXRay\foggingElectron"
    filepath = os.path.join(path, "McXRay_ElectronTrajectoriesResults.csv")

    electronTrajectoriesResults = ElectronTrajectoriesResults(filepath)

    electronTrajectoriesResults.drawXZ()
    electronTrajectoriesResults.drawXY()
    electronTrajectoriesResults.drawYZ()

    plt.show()


[docs]def runAuCThinFilm():
    path = r"D:\work\results\simulations\MCXRay\SimulationAuCThinFilm\MCXRay_v1_4_6\simulations\Results"
    filepath = os.path.join(path, "SimulationAuCThinFilm_Au_d100A_C_E5d0keV_N1000000e_PX1000d0PY0d0nm_ElectronTrajectoriesResults.csv")

    electronTrajectoriesResults = ElectronTrajectoriesResults(filepath)

    electronTrajectoriesResults.drawXZ()
    #electronTrajectoriesResults.drawXY()
    #electronTrajectoriesResults.drawYZ()

    filepath = os.path.join(path, "SimulationAuCThinFilm_Au_d100A_C_E5d0keV_N1000000e_PX0d0PY0d0nm_ElectronTrajectoriesResults.csv")

    electronTrajectoriesResults = ElectronTrajectoriesResults(filepath)

    electronTrajectoriesResults.drawXZ()
    #electronTrajectoriesResults.drawXY()
    #electronTrajectoriesResults.drawYZ()

    plt.show()


if __name__ == '__main__': #pragma: no cover
    runAuCThinFilm()




          

      

      

    

  

    
      
          
            
  Source code for pymcxray.FileFormat.Results.ElementParameters

#!/usr/bin/env python
"""
.. py:currentmodule:: FileFormat.Results.ElementParameters
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

MCXRay element parameters result file.
"""

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2012 Hendrix Demers"
__license__ = ""

# Subversion informations for the file.
__svnRevision__ = "$Revision$"
__svnDate__ = "$Date$"
__svnId__ = "$Id$"

# Standard library modules.

# Third party modules.

# Local modules.

# Project modules

# Globals and constants variables.

[docs]class ElementParameters(object):
    pass





          

      

      

    

  

    
      
          
            
  Source code for pymcxray.FileFormat.Results.Intersections

#!/usr/bin/env python
"""
.. py:currentmodule:: FileFormat.Results.Intersections
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

MCXRay intersections results file.
"""

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2012 Hendrix Demers"
__license__ = ""

# Subversion informations for the file.
__svnRevision__ = "$Revision$"
__svnDate__ = "$Date$"
__svnId__ = "$Id$"

# Standard library modules.

# Third party modules.

# Local modules.

# Project modules

# Globals and constants variables.

[docs]class Intersections(object):
    def __init__(self):
        pass

[docs]    def extractFromLines(self, lines):
        lineIndex = 0

        return lineIndex






          

      

      

    

  

    
      
          
            
  Source code for pymcxray.FileFormat.Results.MicroscopeParameters

#!/usr/bin/env python
"""
.. py:currentmodule:: FileFormat.Results.Microscope
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

MCXRay microscope parameter in results file.
"""

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2012 Hendrix Demers"
__license__ = ""

# Subversion informations for the file.
__svnRevision__ = "$Revision$"
__svnDate__ = "$Date$"
__svnId__ = "$Id$"

# Standard library modules.

# Third party modules.

# Local modules.

# Project modules
import pymcxray.FileFormat.Results.BeamParameters as BeamParameters
import pymcxray.FileFormat.Results.DetectorParameters as DetectorParameters

# Globals and constants variables.
KEY_MICROSCOPE_PARAMETERS = "MicroscopeParameters"

[docs]class MicroscopeParameters(object):
    def __init__(self):
        self._parameters = {}

[docs]    def readFromLines(self, lines):
        indexLine = 0

        self.beamParameters = BeamParameters.BeamParameters()
        indexLine += self.beamParameters.readFromLines(lines[indexLine:])

        # Skip empty line.
        indexLine += 1

        self.detectorParameters = DetectorParameters.DetectorParameters()
        indexLine += self.detectorParameters.readFromLines(lines[indexLine:])

        return indexLine


    @property
    def beamParameters(self):
        return self._parameters[BeamParameters.KEY_BEAM_PARAMETERS]
    @beamParameters.setter
    def beamParameters(self, beamParameters):
        self._parameters[BeamParameters.KEY_BEAM_PARAMETERS] = beamParameters

    @property
    def detectorParameters(self):
        return self._parameters[DetectorParameters.KEY_DETECTOR_PARAMETERS]
    @detectorParameters.setter
    def detectorParameters(self, detectorParameters):
        self._parameters[DetectorParameters.KEY_DETECTOR_PARAMETERS] = detectorParameters





          

      

      

    

  

    
      
          
            
  Source code for pymcxray.FileFormat.Results.ModelParameters

#!/usr/bin/env python
"""
.. py:currentmodule:: FileFormat.Results.ModelParameters
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

MCXRay model parameters from results file.
"""

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2012 Hendrix Demers"
__license__ = ""

# Subversion informations for the file.
__svnRevision__ = "$Revision$"
__svnDate__ = "$Date$"
__svnId__ = "$Id$"

# Standard library modules.

# Third party modules.

# Local modules.

# Project modules
import pymcxray.FileFormat.MCXRayModel as MCXRayModel

# Globals and constants variables.
KEY_MODEL_PARAMETERS = "Model Parameters"

KEY_ATOM_ENERGY_LOSS_MODEL = "Atom Energy Loss"
KEY_ATOM_MEAN_IONIZATION_POTENTIAL_MODEL = "Atom Mean Ionization Potential"
KEY_ATOM_SCREENING_MODEL = "Atom Screening"
KEY_ATOM_CROSS_SECTION_MODEL = "Atom Cross Section"
KEY_ATOM_CROSS_SECTION_SCREENING_MODEL = "Atom Screening"
KEY_ATOM_COLLISION_MODEL = "Atom Collision"
KEY_ATOM_COLLISION_SCREENING_MODEL = "Atom Screening"
KEY_ATOM_ELECTRON_RANGE_MODEL = "Atom Electron Range"
KEY_SAMPLE_ENERGY_LOSS_MODEL = "Region Energy Loss"
KEY_XRAY_CS_CHARACTERISTIC_MODEL = "XRay Characteristic Cross Section"
KEY_XRAY_CS_BREMSSTRAHLUNG_MODEL = "XRay Bremsstrahlung Cross Section"

[docs]class ModelParameters(object):
    def __init__(self):
        self._parameters = {}

    def _createKeys(self):
        keys = []

        keys.append(KEY_ATOM_ENERGY_LOSS_MODEL)
        keys.append(KEY_ATOM_MEAN_IONIZATION_POTENTIAL_MODEL)
        keys.append(KEY_ATOM_SCREENING_MODEL)
        keys.append(KEY_ATOM_CROSS_SECTION_MODEL)
        keys.append(KEY_ATOM_CROSS_SECTION_SCREENING_MODEL)
        keys.append(KEY_ATOM_COLLISION_MODEL)
        keys.append(KEY_ATOM_COLLISION_SCREENING_MODEL)
        keys.append(KEY_ATOM_ELECTRON_RANGE_MODEL)
        keys.append(KEY_SAMPLE_ENERGY_LOSS_MODEL)
        keys.append(KEY_XRAY_CS_CHARACTERISTIC_MODEL)
        keys.append(KEY_XRAY_CS_BREMSSTRAHLUNG_MODEL)

        return keys

    def _createModelList(self):
        modelList = {}

        modelList[KEY_ATOM_ENERGY_LOSS_MODEL] = MCXRayModel.AtomEnergyLossModel()
        modelList[KEY_ATOM_MEAN_IONIZATION_POTENTIAL_MODEL] = MCXRayModel.AtomMeanIonizationPotentialModel()
        modelList[KEY_ATOM_SCREENING_MODEL] = MCXRayModel.AtomScreeningModel()
        modelList[KEY_ATOM_CROSS_SECTION_MODEL] = MCXRayModel.AtomCrossSectionModel()
        modelList[KEY_ATOM_CROSS_SECTION_SCREENING_MODEL] = MCXRayModel.AtomCrossSectionScreeningModel()
        modelList[KEY_ATOM_COLLISION_MODEL] = MCXRayModel.AtomCollisionModel()
        modelList[KEY_ATOM_COLLISION_SCREENING_MODEL] = MCXRayModel.AtomCollisionScreeningModel()
        modelList[KEY_ATOM_ELECTRON_RANGE_MODEL] = MCXRayModel.AtomElectronRangeModel()
        modelList[KEY_SAMPLE_ENERGY_LOSS_MODEL] = MCXRayModel.SampleEnergyLossModel()
        modelList[KEY_XRAY_CS_CHARACTERISTIC_MODEL] = MCXRayModel.XRayCSCharacteristicModel()
        modelList[KEY_XRAY_CS_BREMSSTRAHLUNG_MODEL] = MCXRayModel.XRayCSBremsstrahlungModel()

        return modelList

[docs]    def readFromLines(self, lines):
        # Skip header line.
        indexLine = 0
        for line in lines:
            indexLine += 1
            if line.strip().startswith(KEY_MODEL_PARAMETERS):
                break
        else:
            message = "Cannot find the section header in the liens: %s" % (KEY_MODEL_PARAMETERS)
            raise ValueError(message)

        modelList = self._createModelList()
        for key in self._createKeys():
            line = lines[indexLine]
            indexLine += 1

            label, value = line.split(':')

            if label.strip() == key:
                modelList[key].setModelFromString(value)
                self._parameters[key] = modelList[key].getModel()

        return indexLine


    @property
    def atomEnergyLossModel(self):
        return self._parameters[KEY_ATOM_ENERGY_LOSS_MODEL]
    @atomEnergyLossModel.setter
    def atomEnergyLossModel(self, atomEnergyLossModel):
        self._parameters[KEY_ATOM_ENERGY_LOSS_MODEL] = atomEnergyLossModel

    @property
    def atomMeanIonizationPotentialModel(self):
        return self._parameters[KEY_ATOM_MEAN_IONIZATION_POTENTIAL_MODEL]
    @atomMeanIonizationPotentialModel.setter
    def atomMeanIonizationPotentialModel(self, atomMeanIonizationPotentialModel):
        self._parameters[KEY_ATOM_MEAN_IONIZATION_POTENTIAL_MODEL] = atomMeanIonizationPotentialModel

    @property
    def atomScreeningModel(self):
        return self._parameters[KEY_ATOM_SCREENING_MODEL]
    @atomScreeningModel.setter
    def atomScreeningModel(self, atomScreeningModel):
        self._parameters[KEY_ATOM_SCREENING_MODEL] = atomScreeningModel

    @property
    def atomCrossSectionModel(self):
        return self._parameters[KEY_ATOM_CROSS_SECTION_MODEL]
    @atomCrossSectionModel.setter
    def atomCrossSectionModel(self, atomCrossSectionModel):
        self._parameters[KEY_ATOM_CROSS_SECTION_MODEL] = atomCrossSectionModel

    @property
    def atomCrossSectionScreeningModel(self):
        return self._parameters[KEY_ATOM_CROSS_SECTION_SCREENING_MODEL]
    @atomCrossSectionScreeningModel.setter
    def atomCrossSectionScreeningModel(self, atomCrossSectionScreeningModel):
        self._parameters[KEY_ATOM_CROSS_SECTION_SCREENING_MODEL] = atomCrossSectionScreeningModel

    @property
    def atomCollisionModel(self):
        return self._parameters[KEY_ATOM_COLLISION_MODEL]
    @atomCollisionModel.setter
    def atomCollisionModel(self, atomCollisionModel):
        self._parameters[KEY_ATOM_COLLISION_MODEL] = atomCollisionModel

    @property
    def atomCollisionScreeningModel(self):
        return self._parameters[KEY_ATOM_COLLISION_SCREENING_MODEL]
    @atomCollisionScreeningModel.setter
    def atomCollisionScreeningModel(self, atomCollisionScreeningModel):
        self._parameters[KEY_ATOM_COLLISION_SCREENING_MODEL] = atomCollisionScreeningModel

    @property
    def atomElectronRangeModel(self):
        return self._parameters[KEY_ATOM_ELECTRON_RANGE_MODEL]
    @atomElectronRangeModel.setter
    def atomElectronRangeModel(self, atomElectronRangeModel):
        self._parameters[KEY_ATOM_ELECTRON_RANGE_MODEL] = atomElectronRangeModel

    @property
    def regionEnergyLossModel(self):
        return self._parameters[KEY_SAMPLE_ENERGY_LOSS_MODEL]
    @regionEnergyLossModel.setter
    def regionEnergyLossModel(self, regionEnergyLossModel):
        self._parameters[KEY_SAMPLE_ENERGY_LOSS_MODEL] = regionEnergyLossModel

    @property
    def characterisitcCrossSectionModel(self):
        return self._parameters[KEY_XRAY_CS_CHARACTERISTIC_MODEL]
    @characterisitcCrossSectionModel.setter
    def characterisitcCrossSectionModel(self, characterisitcCrossSectionModel):
        self._parameters[KEY_XRAY_CS_CHARACTERISTIC_MODEL] = characterisitcCrossSectionModel

    @property
    def bremsstrahlungCrossSectionModel(self):
        return self._parameters[KEY_XRAY_CS_BREMSSTRAHLUNG_MODEL]
    @bremsstrahlungCrossSectionModel.setter
    def bremsstrahlungCrossSectionModel(self, bremsstrahlungCrossSectionModel):
        self._parameters[KEY_XRAY_CS_BREMSSTRAHLUNG_MODEL] = bremsstrahlungCrossSectionModel





          

      

      

    

  

    
      
          
            
  Source code for pymcxray.FileFormat.Results.Phirhoz

#!/usr/bin/env python
"""
.. py:currentmodule:: FileFormat.Results.Phirhoz
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

MCXRay phirhoz result file.
"""

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2012 Hendrix Demers"
__license__ = ""

# Subversion informations for the file.
__svnRevision__ = "$Revision$"
__svnDate__ = "$Date$"
__svnId__ = "$Id$"

# Standard library modules.

# Third party modules.

# Local modules.

# Project modules

# Globals and constants variables.
KEY_SYMBOL = "symbol"
KEY_SHELL = "shell"
KEY_INTENSITY = "Intensity"
KEY_DEPTHS_A = "depths_A"
KEY_VALUES = "values"

[docs]class Phirhoz(object):
    def __init__(self, symbol, shell):
        self._parameters = {}

        self.symbol = symbol
        self.shell = shell
        self._label = "%s [Shell %s]," % (symbol, shell)

[docs]    def readFromLines(self, lines):
        indexLine = 0

        for line in lines[indexLine:]:
            indexLine += 1

            if line.startswith(self._label):
                items = line.split('=')
                self.intensity = float(items[-1])
                break

        self.depths_A = []
        self.values = []
        for _index in range(len(lines[indexLine:])):
            line = lines[indexLine]
            indexLine += 1
            try:
                items = line.split()

                depth_A = float(items[0])
                value = float(items[1])

                self.depths_A.append(depth_A)
                self.values.append(value)
            except:
                break

        return indexLine


    @property
    def symbol(self):
        return self._parameters[KEY_SYMBOL]
    @symbol.setter
    def symbol(self, symbol):
        self._parameters[KEY_SYMBOL] = symbol

    @property
    def shell(self):
        return self._parameters[KEY_SHELL]
    @shell.setter
    def shell(self, shell):
        self._parameters[KEY_SHELL] = shell

    @property
    def intensity(self):
        return self._parameters[KEY_INTENSITY]
    @intensity.setter
    def intensity(self, intensity):
        self._parameters[KEY_INTENSITY] = intensity

    @property
    def depths_A(self):
        return self._parameters[KEY_DEPTHS_A]
    @depths_A.setter
    def depths_A(self, depths_A):
        self._parameters[KEY_DEPTHS_A] = depths_A

    @property
    def values(self):
        return self._parameters[KEY_VALUES]
    @values.setter
    def values(self, values):
        self._parameters[KEY_VALUES] = values





          

      

      

    

  

    
      
          
            
  Source code for pymcxray.FileFormat.Results.PhirhozElement

#!/usr/bin/env python
"""
.. py:currentmodule:: FileFormat.Results.PhirhozElement
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

MCXRay result file phirhoz element.
"""

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2012 Hendrix Demers"
__license__ = ""

# Subversion informations for the file.
__svnRevision__ = "$Revision$"
__svnDate__ = "$Date$"
__svnId__ = "$Id$"

# Standard library modules.

# Third party modules.

# Local modules.

# Project modules

# Globals and constants variables.
KEY_SYMBOL = "symbol"
KEY_WEIGHT_FRACTION = "weightFraction"
KEY_IONIZATION_SHELL_K = "isIonizationShell_K"
KEY_IONIZATION_SHELL_L = "isIonizationShell_L"
KEY_IONIZATION_SHELL_M = "isIonizationShell_M"

[docs]class PhirhozElement(object):
    def __init__(self):
        self._parameters = {}

    def _createKeys(self):
        keys = []

        keys.append(KEY_SYMBOL)
        keys.append(KEY_WEIGHT_FRACTION)
        keys.append(KEY_IONIZATION_SHELL_K)
        keys.append(KEY_IONIZATION_SHELL_L)
        keys.append(KEY_IONIZATION_SHELL_M)

        return keys

[docs]    def readFromLine(self, line):
        # Au, 100.0000000 %   Ionization shells 0 1 1
        items = line.split()
        self.symbol = str(items[0]).replace(',', '')
        self.weightFraction = float(items[1])/100.0

        self.isIonizationShell_K = bool(int(items[-3]))
        self.isIonizationShell_L = bool(int(items[-2]))
        self.isIonizationShell_M = bool(int(items[-1]))


    @property
    def symbol(self):
        return self._parameters[KEY_SYMBOL]
    @symbol.setter
    def symbol(self, symbol):
        self._parameters[KEY_SYMBOL] = symbol

    @property
    def weightFraction(self):
        return self._parameters[KEY_WEIGHT_FRACTION]
    @weightFraction.setter
    def weightFraction(self, weightFraction):
        self._parameters[KEY_WEIGHT_FRACTION] = weightFraction

    @property
    def isIonizationShell_K(self):
        return self._parameters[KEY_IONIZATION_SHELL_K]
    @isIonizationShell_K.setter
    def isIonizationShell_K(self, isIonizationShell_K):
        self._parameters[KEY_IONIZATION_SHELL_K] = isIonizationShell_K

    @property
    def isIonizationShell_L(self):
        return self._parameters[KEY_IONIZATION_SHELL_L]
    @isIonizationShell_L.setter
    def isIonizationShell_L(self, isIonizationShell_L):
        self._parameters[KEY_IONIZATION_SHELL_L] = isIonizationShell_L

    @property
    def isIonizationShell_M(self):
        return self._parameters[KEY_IONIZATION_SHELL_M]
    @isIonizationShell_M.setter
    def isIonizationShell_M(self, isIonizationShell_M):
        self._parameters[KEY_IONIZATION_SHELL_M] = isIonizationShell_M





          

      

      

    

  

    
      
          
            
  Source code for pymcxray.FileFormat.Results.PhirhozEmittedCharacteristic

#!/usr/bin/env python
"""
.. py:currentmodule:: FileFormat.Results.PhirhozEmittedCharacteristic
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

Read PhirhozEmittedCharacteristic file from MCXRay.
"""

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2012 Hendrix Demers"
__license__ = ""

# Standard library modules.
import os.path
import csv

# Third party modules.

# Local modules.

# Project modules
import pymcxray.FileFormat.Results.BaseResults as BaseResults

# Globals and constants variables.
FIELD_DEPTH_A = "Depth (A)"

HDF5_PHIRHOZ_EMITTED_CHARACTERISTIC = "PhirhozEmittedCharacteristic"
HDF5_DEPTH_nm = "Depth (nm)"

[docs]class PhirhozEmittedCharacteristic(BaseResults.BaseResults):
    def __init__(self):
        super(PhirhozEmittedCharacteristic, self).__init__()

        self.fieldNames = []
        self.depth_A = []
        self.phirhozs = {}

[docs]    def read(self, regionID=0):
        suffix = "_PhirhozEmittedCharacteristic_Region%i.csv" % (regionID)
        filename = self.basename + suffix
        filepath = os.path.join(self.path, filename)

        with open(filepath, 'r') as csvFile:
            reader = csv.DictReader(csvFile)

            fieldnames = reader.fieldnames
            assert fieldnames[0] == FIELD_DEPTH_A
            self.fieldNames = fieldnames

            for row in reader:
                self.depth_A.append(float(row[FIELD_DEPTH_A]))

                for elementSymbolLine in self.fieldNames[1:]:
                    symbol, _line, xrayLine = elementSymbolLine.split()
                    self.phirhozs.setdefault((symbol.strip(), xrayLine.strip()), []).append(float(row[elementSymbolLine]))


[docs]    def write_hdf5(self, hdf5_group):
        hdf5_group = hdf5_group.require_group(HDF5_PHIRHOZ_EMITTED_CHARACTERISTIC)
        
        hdf5_group.create_dataset(HDF5_DEPTH_nm, data=self.depth_nm)
        
        for phirhoz_name in self.phirhozs:
            symbol, xray_line = phirhoz_name
            group = hdf5_group.require_group(symbol)
            group.create_dataset(xray_line, data=self.phirhozs[phirhoz_name])

            
    @property
    def fieldNames(self):
        return self._fieldNames
    @fieldNames.setter
    def fieldNames(self, fieldNames):
        self._fieldNames = fieldNames

    @property
    def depth_A(self):
        return self._depth_A
    @depth_A.setter
    def depth_A(self, depth_A):
        self._depth_A = depth_A
    @property
    def depth_nm(self):
        depths_nm = [depth_A*0.1 for depth_A in self._depth_A]
        return depths_nm

    @property
    def phirhozs(self):
        return self._phirhozs
    @phirhozs.setter
    def phirhozs(self, phirhozs):
        self._phirhozs = phirhozs





          

      

      

    

  

    
      
          
            
  Source code for pymcxray.FileFormat.Results.PhirhozEmittedCharacteristicThinFilm

#!/usr/bin/env python
"""
.. py:currentmodule:: FileFormat.Results.PhirhozEmittedCharacteristicThinFilm
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

Read mcxray phirhoz thin film emitted results.
"""

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2014 Hendrix Demers"
__license__ = ""

# Standard library modules.
import os.path
import csv

# Third party modules.

# Local modules.

# Project modules
import pymcxray.FileFormat.Results.BaseResults as BaseResults

# Globals and constants variables.
INDEX_REGION = "Region"
ATOM_SYMBOL = " Symbol"
LINE_KA1 = " Line Ka1"
LINE_KA2 = " Line Ka2"
LINE_KB1 = " Line Kb1"
LINE_KB2 = " Line Kb2"
LINE_LA = " Line La"
LINE_LB1 = " Line Lb1"
LINE_LB2 = " Line Lb2"
LINE_LG = " Line Lg"
LINE_MA = " Line Ma"

# SimulationMCXrayPhirhozTestCases_Cu_E500d0keV_N100000e_PhirhozEmittedCharacteristicThinFilm.csv
[docs]class PhirhozEmittedCharacteristicThinFilm(BaseResults.BaseResults):
    def __init__(self):
        super(PhirhozEmittedCharacteristicThinFilm, self).__init__()

        self.intensities = []

[docs]    def read(self):
        suffix = "_PhirhozEmittedCharacteristicThinFilm.csv"
        filename = self.basename + suffix
        filepath = os.path.join(self.path, filename)

        with open(filepath, 'r') as csvFile:
            reader = csv.DictReader(csvFile, self.fieldNames)
            # Skip header row
            next(reader)

            for intensityRow in reader:
                intensity = intensityRow
                for key in intensity:
                    try:
                        intensity[key] = intensity[key].strip()
                    except AttributeError:
                        pass

                self._intensities.append(intensity)


[docs]    def getIntensity(self, regionID, atomicSymbol, xrayLine):
        intensity = 0.0

        for data in self.intensities:
            if data[INDEX_REGION] == str(regionID) and data[ATOM_SYMBOL] == atomicSymbol:
                if not xrayLine.startswith(" Line"):
                    subshellLabel = " Line %s" % xrayLine
                else:
                    subshellLabel = xrayLine
                intensity = float(data[subshellLabel])
                break

        return intensity


    @property
    def fieldNames(self):
        fieldNames = []
        fieldNames.append(INDEX_REGION)
        fieldNames.append(ATOM_SYMBOL)
        fieldNames.append(LINE_KA1)
        fieldNames.append(LINE_KA2)
        fieldNames.append(LINE_KB1)
        fieldNames.append(LINE_KB2)
        fieldNames.append(LINE_LA)
        fieldNames.append(LINE_LB1)
        fieldNames.append(LINE_LB2)
        fieldNames.append(LINE_LG)
        fieldNames.append(LINE_MA)

        return fieldNames

    @property
    def intensities(self):
        return self._intensities
    @intensities.setter
    def intensities(self, intensities):
        self._intensities = intensities

    @property
    def numberRegions(self):
        return len(self.intensities)





          

      

      

    

  

    
      
          
            
  Source code for pymcxray.FileFormat.Results.PhirhozGenerated

#!/usr/bin/env python
"""
.. py:currentmodule:: FileFormat.Results.PhirhozGenerated
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

MCXRay phirhoz generated result file.
"""

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2012 Hendrix Demers"
__license__ = ""

# Subversion informations for the file.
__svnRevision__ = "$Revision$"
__svnDate__ = "$Date$"
__svnId__ = "$Id$"

# Standard library modules.

# Third party modules.

# Local modules.

# Project modules
import pymcxray.FileFormat.Results.ModelParameters as ModelParameters
import pymcxray.FileFormat.Results.SimulationParameters as SimulationParameters
import pymcxray.FileFormat.Results.MicroscopeParameters as MicroscopeParameters
import pymcxray.FileFormat.Results.ElectronParameters as ElectronParameters
import pymcxray.FileFormat.Results.PhirhozRegion as PhirhozRegion

# Globals and constants variables.

KEY_PHIRHOZ_GENERATED = "phirhozGenerated"

KEY_NUMBER_REGIONS = "Number of Regions"

KEY_PHIRHOZ_CHARACTERISTIC = "Characteristic"

[docs]class PhirhozGenerated(object):
    def __init__(self):
        self._parameters = {}

[docs]    def read(self, filepath):
        lines = open(filepath, 'r').readlines()

        lineIndex = 0

        lineIndex += self.readSolidSimulationModels(lines[lineIndex:])
        lineIndex += self.readSimulationParameters(lines[lineIndex:])
        lineIndex += self.readMicroscope(lines[lineIndex:])
        lineIndex += self.readElectron(lines[lineIndex:])

        lineIndex += self.readRegions(lines[lineIndex:])


[docs]    def readSolidSimulationModels(self, lines):
        self.modelParameters = ModelParameters.ModelParameters()
        lineIndex = self.modelParameters.readFromLines(lines)

        return lineIndex


[docs]    def readSimulationParameters(self, lines):
        self.simulationParameters = SimulationParameters.SimulationParameters()
        lineIndex = self.simulationParameters.readFromLines(lines)

        return lineIndex


[docs]    def readMicroscope(self, lines):
        self.microscopeParameters = MicroscopeParameters.MicroscopeParameters()
        lineIndex = self.microscopeParameters.readFromLines(lines)

        return lineIndex


[docs]    def readElectron(self, lines):
        self.electronParameters = ElectronParameters.ElectronParameters()
        lineIndex = self.electronParameters.readFromLines(lines)

        return lineIndex


[docs]    def readRegions(self, lines):
        indexLine = 0
        for line in lines:
            indexLine += 1
            if line.strip().startswith(KEY_NUMBER_REGIONS):
                indexNumberRegions = len(KEY_NUMBER_REGIONS)
                self.numberRegions = int(line[indexNumberRegions:])
                break
        else:
            message = "Cannot find the section header in the liens: %s" % (KEY_NUMBER_REGIONS)
            raise ValueError(message)

        self._regions = {}

        for _indexRegion in range(self.numberRegions):
            region = PhirhozRegion.PhirhozRegion(self.simulationParameters.numberEnergyWindows, self.simulationParameters.numberLayersZ)
            indexLine += region.readFromLines(lines[indexLine:])

            self._regions[region.regionID] = region

        assert len(self._regions) == self.numberRegions

        return indexLine


[docs]    def getCharacteristicPhiRhoZ(self, regionID):
        return self._regions[regionID].characteristicPhirhoz


    @property
    def modelParameters(self):
        return self._parameters[ModelParameters.KEY_MODEL_PARAMETERS]
    @modelParameters.setter
    def modelParameters(self, modelParameters):
        self._parameters[ModelParameters.KEY_MODEL_PARAMETERS] = modelParameters

    @property
    def simulationParameters(self):
        return self._parameters[SimulationParameters.KEY_SIMULATION_PARAMETERS]
    @simulationParameters.setter
    def simulationParameters(self, simulationParameters):
        self._parameters[SimulationParameters.KEY_SIMULATION_PARAMETERS] = simulationParameters

    @property
    def microscopeParameters(self):
        return self._parameters[MicroscopeParameters.KEY_MICROSCOPE_PARAMETERS]
    @microscopeParameters.setter
    def microscopeParameters(self, microscopeParameters):
        self._parameters[MicroscopeParameters.KEY_MICROSCOPE_PARAMETERS] = microscopeParameters

    @property
    def electronParameters(self):
        return self._parameters[ElectronParameters.KEY_ELECTRON_PARAMETERS]
    @electronParameters.setter
    def electronParameters(self, electronParameters):
        self._parameters[ElectronParameters.KEY_ELECTRON_PARAMETERS] = electronParameters

    @property
    def numberRegions(self):
        return self._parameters[KEY_NUMBER_REGIONS]
    @numberRegions.setter
    def numberRegions(self, numberRegions):
        self._parameters[KEY_NUMBER_REGIONS] = numberRegions





          

      

      

    

  

    
      
          
            
  Source code for pymcxray.FileFormat.Results.PhirhozGeneratedCharacteristic

#!/usr/bin/env python
"""
.. py:currentmodule:: FileFormat.Results.PhirhozGeneratedCharacteristic
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

Read PhirhozGeneratedCharacteristic file from MCXRay program.
"""

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2012 Hendrix Demers"
__license__ = ""

# Standard library modules.
import os.path
import csv

# Third party modules.

# Local modules.

# Project modules
import pymcxray.FileFormat.Results.BaseResults as BaseResults

# Globals and constants variables.
FIELD_DEPTH_A = "Depth (A)"

HDF5_PHIRHOZ_GENERATED_CHARACTERISTIC = "PhirhozGeneratedCharacteristic"
HDF5_DEPTH_nm = "Depth (nm)"

[docs]class PhirhozGeneratedCharacteristic(BaseResults.BaseResults):
    def __init__(self):
        super(PhirhozGeneratedCharacteristic, self).__init__()

        self.fieldNames = []
        self.depth_A = []
        self.phirhozs = {}

[docs]    def read(self, regionID=0):
        suffix = "_PhirhozGeneratedCharacteristic_Region%i.csv" % (regionID)
        filename = self.basename + suffix
        filepath = os.path.join(self.path, filename)

        with open(filepath, 'r') as csvFile:
            reader = csv.DictReader(csvFile)

            fieldnames = reader.fieldnames
            assert fieldnames[0] == FIELD_DEPTH_A
            self.fieldNames = fieldnames

            for row in reader:
                self.depth_A.append(float(row[FIELD_DEPTH_A]))

                for elementSymbolLine in self.fieldNames[1:]:
                    symbol, xrayLine = elementSymbolLine.split()
                    self.phirhozs.setdefault((symbol.strip(), xrayLine.strip()), []).append(float(row[elementSymbolLine]))


[docs]    def write_hdf5(self, hdf5_group):
        hdf5_group = hdf5_group.require_group(HDF5_PHIRHOZ_GENERATED_CHARACTERISTIC)
        
        hdf5_group.create_dataset(HDF5_DEPTH_nm, data=self.depth_nm)
        
        for phirhoz_name in self.phirhozs:
            symbol, subshell = phirhoz_name
            group = hdf5_group.require_group(symbol)
            group.create_dataset(subshell, data=self.phirhozs[phirhoz_name])

            
    @property
    def fieldNames(self):
        return self._fieldNames
    @fieldNames.setter
    def fieldNames(self, fieldNames):
        self._fieldNames = fieldNames

    @property
    def depth_A(self):
        return self._depth_A
    @depth_A.setter
    def depth_A(self, depth_A):
        self._depth_A = depth_A
    @property
    def depth_nm(self):
        depths_nm = [depth_A*0.1 for depth_A in self._depth_A]
        return depths_nm

    @property
    def phirhozs(self):
        return self._phirhozs
    @phirhozs.setter
    def phirhozs(self, phirhozs):
        self._phirhozs = phirhozs





          

      

      

    

  

    
      
          
            
  Source code for pymcxray.FileFormat.Results.PhirhozGeneratedCharacteristicThinFilm

#!/usr/bin/env python
"""
.. py:currentmodule:: FileFormat.Results.PhirhozGeneratedCharacteristicThinFilm
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

Read mcxray phirhoz thin film generated results.
"""

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2014 Hendrix Demers"
__license__ = ""

# Standard library modules.
import os.path
import csv

# Third party modules.
import numpy as np

# Local modules.

# Project modules
import pymcxray.FileFormat.Results.BaseResults as BaseResults

# Globals and constants variables.
INDEX_REGION = "Region"
ATOM_SYMBOL = " Symbol"
SUBSHELL_K = " Shell K"
SUBSHELL_L = " Shell L"
SUBSHELL_M = " Shell M"

HDF5_PHIRHOZ_GENERATED_CHARACTERISTIC_THIN_FILM = "PhirhozGeneratedCharacteristicThinFilm"
HDF5_REGION_IDS = "Region IDs"
HDF5_SUBSHELLS = "Subshells"
HDF5_SUBSHELL_K = "K"
HDF5_SUBSHELL_L = "L"
HDF5_SUBSHELL_M = "M"

# SimulationMCXrayPhirhozTestCases_Cu_E500d0keV_N100000e_PhirhozGeneratedCharacteristicThinFilm.csv
[docs]class PhirhozGeneratedCharacteristicThinFilm(BaseResults.BaseResults):
    def __init__(self):
        super(PhirhozGeneratedCharacteristicThinFilm, self).__init__()

        self.intensities = []
        self.symbols = set()
        self.regions = set()

[docs]    def read(self):
        suffix = "_PhirhozGeneratedCharacteristicThinFilm.csv"
        filename = self.basename + suffix
        filepath = os.path.join(self.path, filename)

        with open(filepath, 'r') as csvFile:
            reader = csv.DictReader(csvFile, self.fieldNames)
            # Skip header row
            next(reader)

            for intensityRow in reader:
                intensity = intensityRow
                for key in intensity:
                    try:
                        intensity[key] = intensity[key].strip()
                        if key is ATOM_SYMBOL:
                            self.symbols.add(intensity[key])
                        if key is INDEX_REGION:
                            self.regions.add(int(intensity[key]))
                    except AttributeError:
                        pass

                self._intensities.append(intensity)


[docs]    def getIntensity(self, regionID, atomicSymbol, xrayLine):
        intensity = 0.0

        for data in self.intensities:
            if data[INDEX_REGION] == str(regionID) and data[ATOM_SYMBOL] == atomicSymbol:
                if not xrayLine.startswith(" Shell"):
                    subshellLabel = " Shell %s" % xrayLine
                else:
                    subshellLabel = xrayLine
                intensity = float(data[subshellLabel])
                break

        return intensity


[docs]    def get_symbols(self):
        return self.symbols


[docs]    def get_subshells(self):
        return [HDF5_SUBSHELL_K, HDF5_SUBSHELL_L, HDF5_SUBSHELL_M]


[docs]    def write_hdf5(self, hdf5_group):
        hdf5_group = hdf5_group.require_group(HDF5_PHIRHOZ_GENERATED_CHARACTERISTIC_THIN_FILM)

        symbols = self.get_symbols()

        shape = (self.numberRegions, 3)

        data = np.array(sorted(list(self.regions)))
        region_ids = hdf5_group.create_dataset(HDF5_REGION_IDS, dtype='i4', data=data)
        data = np.array(sorted(self.get_subshells()), dtype='S4')
        subshells = hdf5_group.create_dataset(HDF5_SUBSHELLS, dtype='S4', data=data)

        for symbol in symbols:
            intensity = np.zeros(shape)
            for region_id in range(self.numberRegions):
                for subshell_id, subshell in enumerate(self.get_subshells()):
                    intensity[region_id, subshell_id] = self.getIntensity(region_id, symbol, subshell)

            dataset = hdf5_group.create_dataset(symbol, data=intensity)
            dataset.dims.create_scale(region_ids, 'Region ID')
            dataset.dims.create_scale(subshells, 'Subshell')
            dataset.dims[0].attach_scale(region_ids)
            dataset.dims[1].attach_scale(subshells)


    @property
    def fieldNames(self):
        fieldNames = []
        fieldNames.append(INDEX_REGION)
        fieldNames.append(ATOM_SYMBOL)
        fieldNames.append(SUBSHELL_K)
        fieldNames.append(SUBSHELL_L)
        fieldNames.append(SUBSHELL_M)

        return fieldNames

    @property
    def intensities(self):
        return self._intensities
    @intensities.setter
    def intensities(self, intensities):
        self._intensities = intensities

    @property
    def numberRegions(self):
        return len(self.regions)





          

      

      

    

  

    
      
          
            
  Source code for pymcxray.FileFormat.Results.PhirhozRegion

#!/usr/bin/env python
"""
.. py:currentmodule:: FileFormat.Results.PhirhozRegion
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

MCXRay phirhoz results file for a region.
"""

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2012 Hendrix Demers"
__license__ = ""

# Subversion informations for the file.
__svnRevision__ = "$Revision$"
__svnDate__ = "$Date$"
__svnId__ = "$Id$"

# Standard library modules.

# Third party modules.

# Local modules.

# Project modules
import pymcxray.FileFormat.Results.RegionVolume as RegionVolume
import pymcxray.FileFormat.Results.PhirhozElement as PhirhozElement
import pymcxray.FileFormat.Results.Phirhoz as Phirhoz

# Globals and constants variables.

KEY_REGION = "Region"
KEY_PHIRHOZ_DISTISTRIBUTION = "Phi_DistX"
KEY_ELEMENTS = "elements"
KEY_PHIRHOZ_BACKGROUND = "Background"
KEY_PHIRHOZ_BACKGROUND_SUMMARY = "Background Summary"

KEY_REGION_ID = "Region"

SHELL_K = "K"
SHELL_L = "L"
SHELL_M = "M"

[docs]class PhirhozRegion(object):
    def __init__(self, numberEnergyWindows, numberLayersZ):
        self._parameters = {}

        self._numberEnergyWindows = numberEnergyWindows
        self._numberLayersZ = numberLayersZ

[docs]    def readFromLines(self, lines):
        indexLine = 0

        for line in lines[indexLine:]:
            indexLine += 1

            if line.startswith(KEY_REGION):
                items = line.split()
                self.regionID = int(items[1])
                break

        indexLine += self.readRegionVolume(lines[indexLine:])
        indexLine += self.readPhirhozDistributions(lines[indexLine:])
        indexLine += self.readElements(lines[indexLine:])

        indexLine += self.readBackgroundPhirhozs(lines[indexLine:])
        indexLine += self.readCharacteristicPhirhozs(lines[indexLine:])

        return indexLine


[docs]    def readRegionVolume(self, lines):
        lineIndex = 0

        regionVolume = RegionVolume.RegionVolume()
        # todo read region volume info.
        lineIndex += 8
        return lineIndex


[docs]    def readPhirhozDistributions(self, lines):
        indexLine = 0
        for line in lines:
            indexLine += 1
            if line.strip().startswith(KEY_PHIRHOZ_DISTISTRIBUTION):
                break
        else:
            message = "Cannot find the section header in the liens: %s" % (KEY_PHIRHOZ_DISTISTRIBUTION)
            raise ValueError(message)

        # todo read phirhoz distribution.
        indexLine += 2

        return indexLine


[docs]    def readElements(self, lines):
        indexLine = 0

        self.elements = []
        for line in lines:
            indexLine += 1
            if line.strip().endswith(KEY_ELEMENTS):
                items = line.split()
                self.numberElements = int(items[0])
                break
        else:
            message = "Cannot find the section header in the liens: %s" % (KEY_ELEMENTS)
            raise ValueError(message)

        for indexElements in range(self.numberElements):
            line = lines[indexLine]
            indexLine += 1

            element = PhirhozElement.PhirhozElement()
            element.readFromLine(line)
            self.elements.append(element)

        assert len(self.elements) == self.numberElements

        return indexLine


[docs]    def readBackgroundPhirhozs(self, lines):
        indexLine = 0
        for indexWindows in range(self._numberEnergyWindows):
            for line in lines[indexLine:]:
                indexLine += 1
                if line.strip().startswith(KEY_PHIRHOZ_BACKGROUND):
                    items = line.split('=')
                    intensity = float(items[-1])
                    indexStart = line.find('[')
                    indexEnd = line.find(']')

                    items = line[indexStart+1:indexEnd].split(',')
                    energyWindowLow = float(items[0])
                    energyWindowHigh = float(items[1])
                    break
            else:
                message = "Cannot find the section header in the liens: %s" % (KEY_PHIRHOZ_BACKGROUND)
                raise ValueError(message)

        for indexDepth in range(self._numberLayersZ):
            line = lines[indexLine]
            indexLine += 1
            items = line.split()
            depth_A = float(items[0])
            phirhoz = float(items[1])

        # Read summary
        for line in lines[indexLine:]:
            indexLine += 1
            if line.strip().startswith(KEY_PHIRHOZ_BACKGROUND_SUMMARY):
                break
        else:
            message = "Cannot find the section header in the liens: %s" % (KEY_PHIRHOZ_BACKGROUND_SUMMARY)
            raise ValueError(message)

        for indexWindows in range(self._numberEnergyWindows):
            line  = lines[indexLine]
            indexLine += 1

        return indexLine


[docs]    def readCharacteristicPhirhozs(self, lines):
        indexLine = 0

        self.characteristicPhirhoz = {}
        for element in self.elements:
            self.characteristicPhirhoz.setdefault(element.symbol, {})

            if element.isIonizationShell_K:
                phirhoz = Phirhoz.Phirhoz(element.symbol, SHELL_K)
                indexLine += phirhoz.readFromLines(lines[indexLine:])
                self.characteristicPhirhoz[element.symbol][SHELL_K] = phirhoz

            if element.isIonizationShell_L:
                phirhoz = Phirhoz.Phirhoz(element.symbol, SHELL_L)
                indexLine += phirhoz.readFromLines(lines[indexLine:])
                self.characteristicPhirhoz[element.symbol][SHELL_L] = phirhoz

            if element.isIonizationShell_M:
                phirhoz = Phirhoz.Phirhoz(element.symbol, SHELL_M)
                indexLine += phirhoz.readFromLines(lines[indexLine:])
                self.characteristicPhirhoz[element.symbol][SHELL_M] = phirhoz

        return indexLine


    @property
    def regionID(self):
        return self._parameters[KEY_REGION_ID]
    @regionID.setter
    def regionID(self, regionID):
        self._parameters[KEY_REGION_ID] = regionID





          

      

      

    

  

    
      
          
            
  Source code for pymcxray.FileFormat.Results.RegionParameters

#!/usr/bin/env python
"""
.. py:currentmodule:: FileFormat.Results.RegionParameters
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

MCXRay region parameters result file.
"""

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2012 Hendrix Demers"
__license__ = ""

# Subversion informations for the file.
__svnRevision__ = "$Revision$"
__svnDate__ = "$Date$"
__svnId__ = "$Id$"

# Standard library modules.

# Third party modules.

# Local modules.

# Project modules

# Globals and constants variables.
REGION_PARAMETERS_REGION_ID = "regionID"
REGION_PARAMETERS_NUMBER_ELEMENTS = "numberElements"
REGION_PARAMETERS_ELEMENTS = "Elements"
REGION_PARAMETERS_LAYER_THICKNESS_A = "layerThickness"

[docs]class RegionParameters(object):
    def __init__(self):
        self._keys = self._createKeys()

        self._parameters = {}

    def _createKeys(self):
        keys = []

        keys.append(REGION_PARAMETERS_REGION_ID)
        keys.append(REGION_PARAMETERS_NUMBER_ELEMENTS)
        keys.append(REGION_PARAMETERS_ELEMENTS)
        keys.append(REGION_PARAMETERS_LAYER_THICKNESS_A)

        return keys

    @property
    def regionID(self):
        return self._parameters[REGION_PARAMETERS_REGION_ID]
    @regionID.setter
    def regionID(self, regionID):
        self._parameters[REGION_PARAMETERS_REGION_ID] = regionID

    @property
    def numberElements(self):
        return self._parameters[REGION_PARAMETERS_NUMBER_ELEMENTS]
    @numberElements.setter
    def numberElements(self, numberElements):
        self._parameters[REGION_PARAMETERS_NUMBER_ELEMENTS] = numberElements

    @property
    def elements(self):
        return self._parameters[REGION_PARAMETERS_ELEMENTS]
    @elements.setter
    def elements(self, elements):
        self._parameters[REGION_PARAMETERS_ELEMENTS] = elements

    @property
    def layerThickness_A(self):
        return self._parameters[REGION_PARAMETERS_LAYER_THICKNESS_A]
    @layerThickness_A.setter
    def layerThickness_A(self, layerThickness_A):
        self._parameters[REGION_PARAMETERS_LAYER_THICKNESS_A] = layerThickness_A





          

      

      

    

  

    
      
          
            
  Source code for pymcxray.FileFormat.Results.RegionVolume

#!/usr/bin/env python
"""
.. py:currentmodule:: FileFormat.Results.RegionVolume
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

MCXRay result file region volume.
"""

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2012 Hendrix Demers"
__license__ = ""

# Subversion informations for the file.
__svnRevision__ = "$Revision$"
__svnDate__ = "$Date$"
__svnId__ = "$Id$"

# Standard library modules.

# Third party modules.

# Local modules.

# Project modules

# Globals and constants variables.
KEY_REGION_ID = "Volume ID"

[docs]class RegionVolume(object):
    def __init__(self):
        self._parameters = {}

    def _createKeys(self):
        keys = []

        keys.append(KEY_REGION_ID)

        return keys

[docs]    def readFromLines(self, lines):
        indexLine = 0

        for key in self._createKeys():
            line = lines[indexLine]
            indexLine += 1

            label, value = line.split('=')

            if label.strip() == key:
                self._parameters[key] = value

        return indexLine


    @property
    def regionID(self):
        return self._parameters[KEY_REGION_ID]
    @regionID.setter
    def regionID(self, regionID):
        self._parameters[KEY_REGION_ID] = regionID





          

      

      

    

  

    
      
          
            
  Source code for pymcxray.FileFormat.Results.SimulationParameters

#!/usr/bin/env python
"""
.. py:currentmodule:: FileFormat.Results.SimulationParameters
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

MCXRay simulation parameters results file.
"""

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2012 Hendrix Demers"
__license__ = ""

# Subversion informations for the file.
__svnRevision__ = "$Revision$"
__svnDate__ = "$Date$"
__svnId__ = "$Id$"

# Standard library modules.

# Third party modules.

# Local modules.

# Project modules

# Globals and constants variables.
KEY_SIMULATION_PARAMETERS = "Simulation Parameters"
KEY_NUMBER_ELECTRONS = "Total simulated electrons"
KEY_NUMBER_PHOTONS = "Total simulated photons in EDS"
KEY_NUMBER_WINDOWS = "Number of energy windows"
KEY_NUMBER_FILMS_X = "Number of layers in PhiRoX"
KEY_NUMBER_FILMS_Y = "Number of layers in PhiRoY"
KEY_NUMBER_FILMS_Z = "Number of layers in PhiRoZ"
KEY_NUMBER_CHANNELS = "Number of channels in spectras"
KEY_SPECTRA_INTERPOLATION_MODEL = "Spectras interpolation type"
KEY_EDS_MAXIMUM_ENERGY_keV = "EDS spectras maximum energy"
KEY_GENERALIZED_WALK = "Generalized Walk"
KEY_USE_LIVE_TIME_s = "Use Live Time"
KEY_MAXIMUM_LIVE_TIME_s = "Live Time Max"

[docs]class SimulationParameters(object):
    def __init__(self):
        self._parameters = {}

    def _createKeys(self):
        keys = []

        keys.append(KEY_NUMBER_ELECTRONS)
        keys.append(KEY_NUMBER_PHOTONS)
        keys.append(KEY_NUMBER_WINDOWS)
        keys.append(KEY_NUMBER_FILMS_X)
        keys.append(KEY_NUMBER_FILMS_Y)
        keys.append(KEY_NUMBER_FILMS_Z)
        keys.append(KEY_NUMBER_CHANNELS)
        keys.append(KEY_SPECTRA_INTERPOLATION_MODEL)
        keys.append(KEY_EDS_MAXIMUM_ENERGY_keV)
        keys.append(KEY_GENERALIZED_WALK)
        keys.append(KEY_USE_LIVE_TIME_s)
        keys.append(KEY_MAXIMUM_LIVE_TIME_s)

        return keys

    def _createExtractMdethodList(self):
        extractMethodList = {}

        extractMethodList[KEY_NUMBER_ELECTRONS] = int
        extractMethodList[KEY_NUMBER_PHOTONS] = int
        extractMethodList[KEY_NUMBER_WINDOWS] = int
        extractMethodList[KEY_NUMBER_FILMS_X] = int
        extractMethodList[KEY_NUMBER_FILMS_Y] = int
        extractMethodList[KEY_NUMBER_FILMS_Z] = int
        extractMethodList[KEY_NUMBER_CHANNELS] = int
        extractMethodList[KEY_SPECTRA_INTERPOLATION_MODEL] = int
        extractMethodList[KEY_EDS_MAXIMUM_ENERGY_keV] = float
        extractMethodList[KEY_GENERALIZED_WALK] = int
        extractMethodList[KEY_USE_LIVE_TIME_s] = float
        extractMethodList[KEY_MAXIMUM_LIVE_TIME_s] = float

        return extractMethodList

[docs]    def readFromLines(self, lines):
        # Skip header line.
        indexLine = 0
        for line in lines:
            indexLine += 1
            if line.strip().startswith(KEY_SIMULATION_PARAMETERS):
                break
        else:
            message = "Cannot find the section header in the liens: %s" % (KEY_SIMULATION_PARAMETERS)
            raise ValueError(message)

        extractMethodList = self._createExtractMdethodList()
        for key in self._createKeys():
            line = lines[indexLine]
            indexLine += 1

            label, value = line.split('=')

            if label.strip() == key:
                self._parameters[key] = extractMethodList[key](value)

        return indexLine


    @property
    def numberElectrons(self):
        return self._parameters[KEY_NUMBER_ELECTRONS]
    @numberElectrons.setter
    def numberElectrons(self, numberElectrons):
        self._parameters[KEY_NUMBER_ELECTRONS] = numberElectrons

    @property
    def numberPhotons(self):
        return self._parameters[KEY_NUMBER_PHOTONS]
    @numberPhotons.setter
    def numberPhotons(self, numberPhotons):
        self._parameters[KEY_NUMBER_PHOTONS] = numberPhotons

    @property
    def numberEnergyWindows(self):
        return self._parameters[KEY_NUMBER_WINDOWS]
    @numberEnergyWindows.setter
    def numberEnergyWindows(self, numberEnergyWindows):
        self._parameters[KEY_NUMBER_WINDOWS] = numberEnergyWindows

    @property
    def numberLayersX(self):
        return self._parameters[KEY_NUMBER_FILMS_X]
    @numberLayersX.setter
    def numberLayersX(self, numberLayersX):
        self._parameters[KEY_NUMBER_FILMS_X] = numberLayersX

    @property
    def numberLayersY(self):
        return self._parameters[KEY_NUMBER_FILMS_Y]
    @numberLayersY.setter
    def numberLayersY(self, numberLayersY):
        self._parameters[KEY_NUMBER_FILMS_Y] = numberLayersY

    @property
    def numberLayersZ(self):
        return self._parameters[KEY_NUMBER_FILMS_Z]
    @numberLayersZ.setter
    def numberLayersZ(self, numberLayersZ):
        self._parameters[KEY_NUMBER_FILMS_Z] = numberLayersZ

    @property
    def numberChannels(self):
        return self._parameters[KEY_NUMBER_CHANNELS]
    @numberChannels.setter
    def numberChannels(self, numberChannels):
        self._parameters[KEY_NUMBER_CHANNELS] = numberChannels

    @property
    def interpolationType(self):
        return self._parameters[KEY_SPECTRA_INTERPOLATION_MODEL]
    @interpolationType.setter
    def interpolationType(self, interpolationType):
        self._parameters[KEY_SPECTRA_INTERPOLATION_MODEL] = interpolationType

    @property
    def edsMaximumEnergy_keV(self):
        return self._parameters[KEY_EDS_MAXIMUM_ENERGY_keV]
    @edsMaximumEnergy_keV.setter
    def edsMaximumEnergy_keV(self, edsMaximumEnergy_keV):
        self._parameters[KEY_EDS_MAXIMUM_ENERGY_keV] = edsMaximumEnergy_keV

    @property
    def generalizedWalk(self):
        return self._parameters[KEY_GENERALIZED_WALK]
    @generalizedWalk.setter
    def generalizedWalk(self, generalizedWalk):
        self._parameters[KEY_GENERALIZED_WALK] = generalizedWalk

    @property
    def useLiveTime_s(self):
        return self._parameters[KEY_USE_LIVE_TIME_s]
    @useLiveTime_s.setter
    def useLiveTime_s(self, useLiveTime_s):
        self._parameters[KEY_USE_LIVE_TIME_s] = useLiveTime_s

    @property
    def maximumLiveTime_s(self):
        return self._parameters[KEY_MAXIMUM_LIVE_TIME_s]
    @maximumLiveTime_s.setter
    def maximumLiveTime_s(self, maximumLiveTime_s):
        self._parameters[KEY_MAXIMUM_LIVE_TIME_s] = maximumLiveTime_s





          

      

      

    

  

    
      
          
            
  Source code for pymcxray.FileFormat.Results.Spectra

#!/usr/bin/env python
"""
.. py:currentmodule:: FileFormat.Results.Spectra
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

MCXRay spectra result file.
"""

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2012 Hendrix Demers"
__license__ = ""

# Subversion informations for the file.
__svnRevision__ = "$Revision$"
__svnDate__ = "$Date$"
__svnId__ = "$Id$"

# Standard library modules.

# Third party modules.

# Local modules.

# Project modules
import pymcxray.FileFormat.Results.Tags as Tags
import pymcxray.FileFormat.Results.Spectrum as Spectrum
import pymcxray.FileFormat.Results.RegionParameters as RegionParameters
import pymcxray.FileFormat.Results.ElementParameters as ElementParameters
import pymcxray.FileFormat.Element as Element

# Globals and constants variables.
TAG_SPECTRUM_SPECIMEN = "Specimen spectra and background"
TAG_SPECTRUM_REGION = "Region"

[docs]class Spectra(object):
    def __init__(self):
        self._regionSpectra = {}
        self._regionParametersList = {}
        self._elementParameters = {}
        self._elementSpectra = {}

[docs]    def read(self, filepath):
        lines = open(filepath, 'r').readlines()

        lineIndex = 0

        lineIndex += self.readSpecimen(lines)

        self.readRegions(lines)


[docs]    def readSpecimen(self, lines):
        lineIndex = 0

        lineIndex += self._extracSpecimenHeader(lines)

        lineIndex = Tags.findTag(TAG_SPECTRUM_SPECIMEN, lines)

        energies_keV = []
        intensities = []
        backgrounds = []
        for line in lines[lineIndex+1:]:
            lineIndex += 1

            if line.strip() == "":
                break
            else:
                items = line.split()
                energies_keV.append(float(items[0]))
                intensities.append(float(items[1]))
                backgrounds.append(float(items[2]))

        self._specimenSpectrum = Spectrum.Spectrum()
        self._specimenSpectrum.energies_keV = energies_keV
        self._specimenSpectrum.intensities = intensities
        self._specimenSpectrum.backgroundIntensities = backgrounds

        return lineIndex


    def _extracSpecimenHeader(self, lines):
        lineIndex = 0
#    fprintf(prFile, "Number of simulated electron trajectories = %d \n",                            ulElectronNbr);
#    fprintf(prFile, "Number of regions in the specimen = %d \n",                                    iRegionNbr);
#
#    fprintf(prFile, "\nElectron incident energy = %lf \n",                                            dBeamEnergy);
#    fprintf(prFile, "Beam Current = %e (A) \n",                                                        dBeamCurrent);
#    fprintf(prFile, "Acquisition Time = %lf (S) \n",                                                dBeamTime);
#    fprintf(prFile, "\n\nThe negative Z axis is the e Beam axis \n");
#    fprintf(prFile, "A positive tilt angle gives a negative projection on X Axis \n");
#    fprintf(prFile, "The Y axis is the rotation axis \n\n");
#    fprintf(prFile, "Tilt angle = %lf (Deg.) \n",                                                    dToDegrees(rBeamAngle.dTheta));
#    fprintf(prFile, "Angle between X-Ray detector axis and specimen normal = %lf (Deg.) \n",        dToDegrees(rDetectorAngle.dTheta));
#    fprintf(prFile, "Angle between X-Ray detector  and x axis on the X-Y plane = %lf (Deg.) \n",    dToDegrees(rDetectorAngle.dPhi));
#    fprintf(prFile, "Take Off Angle at Normal Incidence = %lf (Deg.) \n",                            dToDegrees(dTOA));
#    fprintf(prFile, "Effective Take Off Angle = %lf (Deg.) \n\n\n",                                    dToDegrees(dXsi));
#    fprintf(prFile, "Thickness of Be window = %lf (um) \n",                                            dBeThick * 10000.0);
#    fprintf(prFile, "Thickness of Al window = %lf (um) \n",                                            dAlThick * 10000.0);
#    fprintf(prFile, "Thickness of Ti window = %lf (um) \n",                                            dTiThick * 10000.0);
#    fprintf(prFile, "Thickness of Oil = %lf (um) \n",                                                dOilThick * 10000.0);
#    fprintf(prFile, "Thickness of Moxtek = %lf (um) \n",                                            dMoxtekThick * 10000.0);
#    fprintf(prFile, "Thickness of H2O = %lf (um) \n",                                                dH2OThick * 10000.0);
#    fprintf(prFile, "Thickness of air path = %lf (cm) \n",                                            dAirThick);
#    fprintf(prFile, "Radius of detector crystal = %lf (mm) \n",                                        dCrystalRadius * 10.0);
#    fprintf(prFile, "Distance e-beam to x-ray detector = %lf (cm) \n",                                dCrystalDist);
#
#    fprintf(prFile, "\n\nNumber of windows in continuum computation = %d \n",                        Nb_Win);
#    fprintf(prFile, "Number of layers in phi-ro-z = %d  \n",                                        rFilmNbr.tZ);
#
#    fprintf(prFile, "\n\nMean number of collisions per e = %lf \n",                                    dElecCollNbrMean);
#    fprintf(prFile, "Mean distance between collisions = %lf \n",                                    dElecCollDistMean);
#    fprintf(prFile, "Mean polar angle of collision = %lf \n",                                        dToDegrees(rElecCollAngleMean.dTheta));
#    fprintf(prFile, "Mean azimuthal angle of collision = %lf \n",                                    dToDegrees(rElecCollAngleMean.dPhi));
#    fprintf(prFile, "Backscattering coefficient = %lf \n",                                            dElecBackScattCoeff);
#    fprintf(prFile, "Internal electron coefficient = %lf \n",                                        dElecInternalCoeff);

        return lineIndex

[docs]    def getSpecimenSpectrum(self):
        return self._specimenSpectrum


[docs]    def getRegionParameters(self, regionID):
        return self._regionParametersList[regionID]


[docs]    def getRegionSpectrum(self, regionID):
        return self._regionSpectra[regionID]


[docs]    def getElementSpectrum(self, regionID, elementName):
        return self._elementSpectra[regionID][elementName]


[docs]    def getElementSpectra(self):
        return self._elementSpectra


[docs]    def readRegions(self, lines):
        self._regionSpectra = {}
        self._regionParametersList = {}
        self._elementParameters = {}
        self._elementSpectra = {}

        indexList = Tags.findAllTag(TAG_SPECTRUM_REGION, lines, contains="number of elements =")

        for lineIndex in indexList:
            self.readRegion(lines[lineIndex:])


[docs]    def readRegion(self, lines):
        lineIndex = 0
        regionLines = lines[lineIndex:]
        regionParameters = self._extractRegionHeader(regionLines)

        self._regionParametersList[regionParameters.regionID] = regionParameters

        tag = "Region %i spectra and background:" % (regionParameters.regionID)
        lineIndex = Tags.findTag(tag, regionLines)

        energies_keV = []
        intensities = []
        backgrounds = []
        for line in regionLines[lineIndex+1:]:
            lineIndex += 1

            if line.strip() == "":
                break
            else:
                items = line.split()
                energies_keV.append(float(items[0]))
                intensities.append(float(items[1]))
                backgrounds.append(float(items[2]))

        regionSpectrum = Spectrum.Spectrum()
        regionSpectrum.energies_keV = energies_keV
        regionSpectrum.intensities = intensities
        regionSpectrum.backgroundIntensities = backgrounds

        self._regionSpectra[regionParameters.regionID] = regionSpectrum

        self._elementParameters.setdefault(regionParameters.regionID, {})
        self._elementSpectra.setdefault(regionParameters.regionID, {})

        for element in regionParameters.elements:
            elementLines = regionLines[lineIndex:]
            tag = "%s weight fraction = %.6f" % (element.name, element.massFraction)
            elementLineIndex = Tags.findTag(tag, elementLines)

            elementParameters = self._extractElementHeader(elementLines[elementLineIndex:])

            tag = "%s spectra:" % (element.name)
            elementLineIndex = Tags.findTag(tag, elementLines)

            energies_keV = []
            intensities = []
            for line in elementLines[elementLineIndex+1:]:
                elementLineIndex += 1

                if line.strip() == "":
                    break
                else:
                    items = line.split()
                    energies_keV.append(float(items[0]))
                    intensities.append(float(items[1]))

            elementSpectrum = Spectrum.Spectrum()
            elementSpectrum.energies_keV = energies_keV
            elementSpectrum.intensities = intensities

            self._elementParameters[regionParameters.regionID][element.name] = elementParameters
            self._elementSpectra[regionParameters.regionID][element.name] = elementSpectrum

            lineIndex += elementLineIndex


    def _extractRegionHeader(self, lines):
        regionParameters = RegionParameters.RegionParameters()

        lineIndex = 0

        # Region 0 number of elements = 1
        line = lines[lineIndex]
        lineIndex += 1

        items = line.split('=')
        regionParameters.regionID = int(items[0].replace('Region', '').replace('number of elements', ''))
        regionParameters.numberElements = int(items[-1])

        regionParameters.elements = []

        #    Weight fraction of Carbon = 1.000000
        for _indexElement in range(regionParameters.numberElements):
            line = lines[lineIndex]
            lineIndex += 1

            items = line.split("=")
            name = items[0].replace("Weight fraction of", '').strip()
            weightFraction = float(items[-1])

            element = Element.Element()
            element.name = name
            element.massFraction = weightFraction

            regionParameters.elements.append(element)

        # Thickness of layers in phi-ro-z = 346.177758 (A)
        line = lines[lineIndex]
        lineIndex += 1
        items = line.split('=')
        thickness_A = float(items[-1].replace('(A)', ''))
        regionParameters.layerThickness_A = thickness_A

        return regionParameters

    def _extractElementHeader(self, lines):
        elementParameters = ElementParameters.ElementParameters()

        return elementParameters

    @property
    def numberRegions(self):
        assert len(self._regionSpectra) == len(self._regionParametersList)
        return len(self._regionSpectra)





          

      

      

    

  

    
      
          
            
  Source code for pymcxray.FileFormat.Results.SpectraEDS

#!/usr/bin/env python
"""
.. py:currentmodule:: FileFormat.Results.SpectraEDS
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

Read MCXRay spectra EDS results file.
"""

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2012 Hendrix Demers"
__license__ = ""

# Subversion informations for the file.
__svnRevision__ = "$Revision$"
__svnDate__ = "$Date$"
__svnId__ = "$Id$"

# Standard library modules.

# Third party modules.

# Local modules.

# Project modules
import pymcxray.FileFormat.Results.SpectrumEDS as SpectrumEDS
import pymcxray.FileFormat.Results.MicroscopeParameters as MicroscopeParameters

# Globals and constants variables.
TEST_INPUT_SECTION_START = "TEST INPUT - START"
TEST_INPUT_SECTION_STOP = "TEST INPUT - STOP"
PARTIAL_SPECTRA_REFERENCE_SECTION_START = "PARTIAL SPECTRA REFERENCE - START"
PARTIAL_SPECTRA_REFERENCE_SECTION_STOP = "PARTIAL SPECTRA REFERENCE - STOP"
PARTIAL_SPECTRA_REFERENCE_SECTION_ORIGINAL = "Original:"
PARTIAL_SPECTRA_REFERENCE_SECTION_ORIGINAL_1024 = "Original dans 1024:"
PARTIAL_SPECTRA_REFERENCE_SECTION_INTERPOLATED = "Interpolated:"

REGION_SPECTRA_SECTION_START = "Region ID"
KEY_REGION_ID = REGION_SPECTRA_SECTION_START
KEY_NUMBER_ELEMENTS = "Number of elements in region"
KEY_ELEMENT_WEIGHT_FRACTION = "Weight fraction of"
KEY_ELEMENTS = "elements"

KEY_CHARACTERISTIC_PROBABILITY = "Characteristic probability (P_Net)"
KEY_NUMBER_SIMULATED_PHOTONS = "Number of simulated photon in region"
KEY_NUMBER_CHARACTERISTIC_PEAKS = "Number of characteristic peaks in region"

SECTION_ICC_FROM_XRAY_SPECTRA = "ICC From X-Ray Spectra"
SECTION_ICC_FROM_ELECTRON_TRAJECTORIES = "ICC From Electron Trajectories"
SECTION_EIDEAL_EDETECTED_RATIO  = "Eideal Edetected Ratio"

SECTION_I_OUT_CHANNEL = "I_Out[channel]"
SECTION_E_NET_PEAK_CHANNEL = "E_Net[peak][channel]"

SECTION_P_CHARACTERISTIC_CHAR = "P_I (char)"
SECTION_P_BACKGROUND = "P_B (cont)"
SECTION_CONTINUUM_CUMULATIVE_EQUIPROBABLE_CHANNELS = "P_B_pm_avg (cont)"

[docs]class SpectraEDS(object):
    def __init__(self):
        self._parameters = {}

[docs]    def readFilepath(self, filepath):
        inputFile = open(filepath, 'r')

        self.readFileObject(inputFile)


[docs]    def readFileObject(self, inputFile):
        lineIndex = 0
        lines = inputFile.readlines()
        lines =[line.strip() for line in lines]

        if self._isTestInputSection(lines):
            lineIndex += self.readTestInputSection(lines)

        if self._isPartialSpectraReferenceSection(lines):
            lineIndex += self.readPartialSpectraReferenceSection(lines)

        if self._isRegionSpectraSection(lines):
            lineIndex += self.readRegionSpectraSection(lines[lineIndex:])


    def _isTestInputSection(self, lines):
        return self._isSection(lines, TEST_INPUT_SECTION_START, TEST_INPUT_SECTION_STOP)

    def _isPartialSpectraReferenceSection(self, lines):
        return self._isSection(lines, PARTIAL_SPECTRA_REFERENCE_SECTION_START, PARTIAL_SPECTRA_REFERENCE_SECTION_STOP)

    def _isRegionSpectraSection(self, lines):
        for line in lines:
            if line.startswith(REGION_SPECTRA_SECTION_START):
                return True
        else:
            return False

    def _isSection(self, lines, lineStart, lineStop):
        if lineStart in lines and lineStop in lines:
            return True
        else:
            return False

[docs]    def readTestInputSection(self, lines):
        raise NotImplementedError()


[docs]    def readPartialSpectraReferenceSection(self, lines):
        indexLineStart = lines.index(PARTIAL_SPECTRA_REFERENCE_SECTION_ORIGINAL)
        indexLineStop = lines.index(PARTIAL_SPECTRA_REFERENCE_SECTION_ORIGINAL_1024)
        self.originalSpectrumEDS = SpectrumEDS.SpectrumEDS(lines[indexLineStart+1:indexLineStop])

        indexLineStart = lines.index(PARTIAL_SPECTRA_REFERENCE_SECTION_ORIGINAL_1024)
        indexLineStop = lines.index(PARTIAL_SPECTRA_REFERENCE_SECTION_INTERPOLATED)
        self.original1024SpectrumEDS = SpectrumEDS.SpectrumEDS(lines[indexLineStart+1:indexLineStop])

        indexLineStart = lines.index(PARTIAL_SPECTRA_REFERENCE_SECTION_INTERPOLATED)
        indexLineStop = lines.index(PARTIAL_SPECTRA_REFERENCE_SECTION_STOP)
        self.interpolatedSpectrumEDS = SpectrumEDS.SpectrumEDS(lines[indexLineStart+1:indexLineStop])

        indexLine = lines.index(PARTIAL_SPECTRA_REFERENCE_SECTION_STOP)-1
        line = lines[indexLine]
        self.totalCountsOriginal, self.totalCountsInterpolated, self.totalCountsSynthetic = self._extractTotalCounts(line)

        indexLineStart = lines.index(PARTIAL_SPECTRA_REFERENCE_SECTION_START)
        indexLineStop = lines.index(PARTIAL_SPECTRA_REFERENCE_SECTION_STOP)
        return indexLineStop - indexLineStart


    def _extractTotalCounts(self, line):
        totalCountsOriginal = 0.0
        totalCountsInterpolated = 0.0
        totalCountsSynthetic = 0.0

        items = line.split(',')

        for item in items:
            key, value = item.split('=')
            key = key.strip()

            if key == "Counts original":
                totalCountsOriginal = float(value)
            elif key == "Counts original inter":
                totalCountsInterpolated = float(value)
            elif key == "Counts syn":
                totalCountsSynthetic = float(value)

        return totalCountsOriginal, totalCountsInterpolated, totalCountsSynthetic

[docs]    def readRegionSpectraSection(self, lines):
        indexLine = 0
        for line in lines:
            if line.startswith(REGION_SPECTRA_SECTION_START):
                break
            indexLine += 1
        else:
            raise ValueError()

        line = lines[indexLine]
        key, value = line.split('=')
        key = key.strip()
        self._parameters[key] = int(value)
        indexLine += 1

        line = lines[indexLine]
        key, value = line.split('=')
        key = key.strip()
        self._parameters[key] = int(value)
        indexLine += 1

        self._parameters[KEY_ELEMENTS] = {}
        for _index in range(self.numberElements):
            line = lines[indexLine]
            symbol, value = line.split('=')
            symbol = symbol.replace(KEY_ELEMENT_WEIGHT_FRACTION, '').strip()
            self._parameters[KEY_ELEMENTS][symbol] = float(value)
            indexLine += 1

        # Skip empty line
        indexLine += 1

        self.microscope = MicroscopeParameters.MicroscopeParameters()
        indexLine += self.microscope.readFromLines(lines[indexLine:])

        # Skip empty line
        indexLine += 1

        line = lines[indexLine]
        key, value = line.split('=')
        key = key.strip()
        self._parameters[key] = float(value)
        indexLine += 1

        line = lines[indexLine]
        key, value = line.split('=')
        key = key.strip()
        self._parameters[key] = int(value)
        indexLine += 1

        line = lines[indexLine]
        key, value = line.split('=')
        key = key.strip()
        self._parameters[key] = int(value)
        indexLine += 1

        # todo: extract values from lines.
        indexLine = lines.index(SECTION_ICC_FROM_XRAY_SPECTRA) + 1
        for line in lines[indexLine:]:
            line = line.strip()
            if line.startswith('Peak'):
                pass
            else:
                break

        # todo: extract values from lines.
        indexLine = lines.index(SECTION_ICC_FROM_ELECTRON_TRAJECTORIES) + 1
        for line in lines[indexLine:]:
            line = line.strip()
            if line.startswith('Peak'):
                pass
            else:
                break

        # todo: extract values from lines.
        indexLine = lines.index(SECTION_EIDEAL_EDETECTED_RATIO) + 1
        for line in lines[indexLine:]:
            line = line.strip()
            if line.startswith('Peak'):
                pass
            else:
                break

        self.iOutSpectrumEDS = SpectrumEDS.SpectrumEDS()
        indexLine = lines.index(SECTION_I_OUT_CHANNEL) + 1
        for line in lines[indexLine:]:
            line = line.strip()
            if line.startswith('Channel'):
                # Channel    0 [0.00000e+000 KeV] = 0.000000
                channelText, value = line.split('=')
                items = channelText.split()
                channel = int(items[1])
                energy_keV = float(items[2][1:])
                counts = float(value)

                self.iOutSpectrumEDS.channels.append(channel)
                self.iOutSpectrumEDS.enegies_keV.append(energy_keV)
                self.iOutSpectrumEDS.countsList.append(counts)
            else:
                break

        numberChannelEds = len(self.iOutSpectrumEDS.channels)

        self.eNetSpectrumEDS = {}
        for indexPeak in range(self.numberCharateristicPeaks):
            self.eNetSpectrumEDS[indexPeak] = SpectrumEDS.SpectrumEDS()
        indexLine = lines.index(SECTION_E_NET_PEAK_CHANNEL) + 1
        for line in lines[indexLine:]:
            line = line.strip()
            if line.startswith('Channel'):
                # Channel    0 [0.00000e+000 KeV]:   0.000e+000 0.000e+000 0.000e+000 0.000e+000 0.000e+000
                channelText, values = line.split(':')
                items = channelText.split()
                channel = int(items[1])
                energy_keV = float(items[2][1:])

                values = values.split()
                for indexPeak in range(len(values)):
                    counts = float(values[indexPeak])
                    self.eNetSpectrumEDS[indexPeak].channels.append(channel)
                    self.eNetSpectrumEDS[indexPeak].enegies_keV.append(energy_keV)
                    self.eNetSpectrumEDS[indexPeak].countsList.append(counts)
            else:
                break

        self.pCharacteristic = []
        numberLines = self.numberCharateristicPeaks
        sectionName = "%s(%i)" % (SECTION_P_CHARACTERISTIC_CHAR, numberLines)
        indexLine = lines.index(sectionName) + 1
        for line in lines[indexLine:indexLine+numberLines]:
            line = line.strip()
            key, value = line.split()
            self.pCharacteristic.append(float(value))

        self.pBackground = []
        numberLines = numberChannelEds
        sectionName = "%s(%i)" % (SECTION_P_BACKGROUND, numberLines)
        indexLine = lines.index(sectionName) + 1
        for line in lines[indexLine:indexLine+numberLines]:
            line = line.strip()
            key, value = line.split()
            self.pBackground.append(float(value))

        self.continuumCumulativeEquiprobableChannels = []
        numberLines = numberChannelEds
        sectionName = "%s(%i)" % (SECTION_CONTINUUM_CUMULATIVE_EQUIPROBABLE_CHANNELS, numberLines)
        indexLine = lines.index(sectionName) + 1
        for line in lines[indexLine:indexLine+numberLines]:
            line = line.strip()
            key, value = line.split()
            self.continuumCumulativeEquiprobableChannels.append(float(value))

        indexLine += numberLines

        return indexLine


    @property
    def regionID(self):
        return self._parameters[KEY_REGION_ID]
    @regionID.setter
    def regionID(self, regionID):
        self._parameters[KEY_REGION_ID] = regionID

    @property
    def numberElements(self):
        return self._parameters[KEY_NUMBER_ELEMENTS]
    @numberElements.setter
    def numberElements(self, numberElements):
        self._parameters[KEY_NUMBER_ELEMENTS] = numberElements

    @property
    def elements(self):
        return self._parameters[KEY_ELEMENTS]
    @elements.setter
    def elements(self, elements):
        self._parameters[KEY_ELEMENTS] = elements

    @property
    def characteristicProbability(self):
        return self._parameters[KEY_CHARACTERISTIC_PROBABILITY]
    @characteristicProbability.setter
    def characteristicProbability(self, characteristicProbability):
        self._parameters[KEY_CHARACTERISTIC_PROBABILITY] = characteristicProbability

    @property
    def numberSimulatedPhotons(self):
        return self._parameters[KEY_NUMBER_SIMULATED_PHOTONS]
    @numberSimulatedPhotons.setter
    def numberSimulatedPhotons(self, numberSimulatedPhotons):
        self._parameters[KEY_NUMBER_SIMULATED_PHOTONS] = numberSimulatedPhotons

    @property
    def numberCharateristicPeaks(self):
        return self._parameters[KEY_NUMBER_CHARACTERISTIC_PEAKS]
    @numberCharateristicPeaks.setter
    def numberCharateristicPeaks(self, numberCharateristicPeaks):
        self._parameters[KEY_NUMBER_CHARACTERISTIC_PEAKS] = numberCharateristicPeaks


[docs]def runExample():
    import os.path
    import matplotlib.pyplot as plt
    import logging

    testDataPath = os.path.abspath(os.path.join(os.path.dirname(__file__), "../../test_data"))

    _spectraEdsRegion1Filepath = os.path.join(testDataPath, "version1.1/autoSavedFiles/DetectionLimits_N1000x_C_r10A_z11A_Au_E30d0keVEDSRegion1.txt")

    spectraEDSregion0 = SpectraEDS()
    spectraEdsRegion0Filepath = os.path.join(testDataPath, "version1.1/autoSavedFiles/DetectionLimits_N1000x_C_r10A_z11A_Au_E30d0keVEDSRegion0.txt")
    spectraEDSregion0.readFilepath(spectraEdsRegion0Filepath)

    plt.figure()

    _x = spectraEDSregion0.originalSpectrumEDS.channels
    x = spectraEDSregion0.originalSpectrumEDS.enegies_keV
    y = spectraEDSregion0.originalSpectrumEDS.countsList
    plt.plot(x, y, label="Original")

    x = spectraEDSregion0.original1024SpectrumEDS.channels
    x = spectraEDSregion0.original1024SpectrumEDS.enegies_keV
    y = spectraEDSregion0.original1024SpectrumEDS.countsList
    plt.plot(x, y, label="Original1024")

    x = spectraEDSregion0.interpolatedSpectrumEDS.channels
    x = spectraEDSregion0.interpolatedSpectrumEDS.enegies_keV
    y = spectraEDSregion0.interpolatedSpectrumEDS.countsList
    plt.plot(x, y, label="Interpolated")

    plt.legend(loc='best')

    logging.info("Total counts original    : %i", spectraEDSregion0.totalCountsOriginal)
    logging.info("Total counts interpolated: %i", spectraEDSregion0.totalCountsInterpolated)
    logging.info("Total counts synthetic   : %i", spectraEDSregion0.totalCountsSynthetic)

    plt.figure()

    x = spectraEDSregion0.iOutSpectrumEDS.channels
    x = spectraEDSregion0.iOutSpectrumEDS.enegies_keV
    y = spectraEDSregion0.iOutSpectrumEDS.countsList
    plt.plot(x, y, label="i out")

    for indexPeak in spectraEDSregion0.eNetSpectrumEDS:
        x = spectraEDSregion0.eNetSpectrumEDS[indexPeak].channels
        x = spectraEDSregion0.eNetSpectrumEDS[indexPeak].enegies_keV
        y = spectraEDSregion0.eNetSpectrumEDS[indexPeak].countsList
        label = str(indexPeak)
        plt.plot(x, y, label=label)

    plt.legend(loc='best')


    plt.figure()

    x = range(len(spectraEDSregion0.pCharacteristic))
    y = spectraEDSregion0.pCharacteristic
    plt.plot(x, y, label="p Char")

    x = range(len(spectraEDSregion0.pBackground))
    y = spectraEDSregion0.pBackground
    plt.plot(x, y, label="p Back")

    x = range(len(spectraEDSregion0.continuumCumulativeEquiprobableChannels))
    y = spectraEDSregion0.continuumCumulativeEquiprobableChannels
    plt.plot(x, y, label="p Back Equi")

    plt.legend()

    plt.show()


if __name__ == '__main__': #pragma: no cover
    runExample()




          

      

      

    

  

    
      
          
            
  Source code for pymcxray.FileFormat.Results.Spectrum

#!/usr/bin/env python
"""
.. py:currentmodule:: FileFormat.Results.Spectrum
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

MCXRay spectrum result file.
"""

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2012 Hendrix Demers"
__license__ = ""

# Subversion informations for the file.
__svnRevision__ = "$Revision$"
__svnDate__ = "$Date$"
__svnId__ = "$Id$"

# Standard library modules.

# Third party modules.

# Local modules.

# Project modules

# Globals and constants variables.

SPECTRUM_ENERGIES_keV = "Energies (keV)"
SPECTRUM_INTENSITIES = "Intensities"
SPECTRUM_INTENSITIES_BACKGROUND = "Background Intensities"
SPECTRUM_INTENSITIES_CHARACTERISTIC = "Characteristic Intensities"

[docs]class Spectrum(object):
    def __init__(self):
        self._keys = self._createKeys()

        self._values = {}

    def _createKeys(self):
        keys = []

        keys.append(SPECTRUM_ENERGIES_keV)
        keys.append(SPECTRUM_INTENSITIES)
        keys.append(SPECTRUM_INTENSITIES_BACKGROUND)
        keys.append(SPECTRUM_INTENSITIES_CHARACTERISTIC)

        return keys

    @property
    def energies_keV(self):
        return self._values[SPECTRUM_ENERGIES_keV]
    @energies_keV.setter
    def energies_keV(self, energies_keV):
        self._values[SPECTRUM_ENERGIES_keV] = energies_keV

    @property
    def intensities(self):
        return self._values[SPECTRUM_INTENSITIES]
    @intensities.setter
    def intensities(self, intensities):
        self._values[SPECTRUM_INTENSITIES] = intensities

    @property
    def backgroundIntensities(self):
        return self._values[SPECTRUM_INTENSITIES_BACKGROUND]
    @backgroundIntensities.setter
    def backgroundIntensities(self, backgroundIntensities):
        self._values[SPECTRUM_INTENSITIES_BACKGROUND] = backgroundIntensities

    @property
    def characteristicIntensities(self):
        return self._values[SPECTRUM_INTENSITIES_CHARACTERISTIC]
    @characteristicIntensities.setter
    def characteristicIntensities(self, characteristicIntensities):
        self._values[SPECTRUM_INTENSITIES_CHARACTERISTIC] = characteristicIntensities





          

      

      

    

  

    
      
          
            
  Source code for pymcxray.FileFormat.Results.SpectrumEDS

#!/usr/bin/env python
"""
.. py:currentmodule:: FileFormat.Results.SpectrumEDS
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

Read MCXRay EDS spectrm from results file.
"""

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2012 Hendrix Demers"
__license__ = ""

# Subversion informations for the file.
__svnRevision__ = "$Revision$"
__svnDate__ = "$Date$"
__svnId__ = "$Id$"

# Standard library modules.
import logging

# Third party modules.

# Local modules.

# Project modules

# Globals and constants variables.
KEY_CHANNEL = "channel"
KEY_ENERGY_keV = "Eref"
KEY_COUNTS = "Iref"

[docs]class SpectrumEDS(object):
    def __init__(self, lines=None):
        self._parameters = {}

        self.channels = []
        self.enegies_keV = []
        self.countsList = []

        if lines is not None:
            self.readLines(lines)

[docs]    def readLines(self, lines):
        for line in lines:
            try:
                items = line.split(',')

                for item in items:
                    key, value = item.split('=')
                    key = key.strip()

                    if key == KEY_CHANNEL:
                        self.channels.append(int(value))
                    elif key == KEY_ENERGY_keV:
                        self.enegies_keV.append(float(value))
                    elif key == KEY_COUNTS:
                        self.countsList.append(float(value))
            except ValueError as message:
                logging.info(message)


    @property
    def channels(self):
        return self._parameters[KEY_CHANNEL]
    @channels.setter
    def channels(self, channels):
        self._parameters[KEY_CHANNEL] = channels

    @property
    def enegies_keV(self):
        return self._parameters[KEY_ENERGY_keV]
    @enegies_keV.setter
    def enegies_keV(self, enegies_keV):
        self._parameters[KEY_ENERGY_keV] = enegies_keV

    @property
    def countsList(self):
        return self._parameters[KEY_COUNTS]
    @countsList.setter
    def countsList(self, countsList):
        self._parameters[KEY_COUNTS] = countsList





          

      

      

    

  

    
      
          
            
  Source code for pymcxray.FileFormat.Results.Tags

#!/usr/bin/env python
"""
.. py:currentmodule:: FileFormat.Results.Tags
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

MCXRay tags used in output files.
"""

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2012 Hendrix Demers"
__license__ = ""

# Subversion informations for the file.
__svnRevision__ = "$Revision$"
__svnDate__ = "$Date$"
__svnId__ = "$Id$"

# Standard library modules.

# Third party modules.

# Local modules.

# Project modules

# Globals and constants variables.
[docs]class TagNotFoundError(ValueError): pass


[docs]def findTag(tag, lines):
    for index, line in enumerate(lines):
        line = line.strip()
        if line.startswith(tag):
            return index

    message = "Tag %s not found in the lines" % (tag)
    raise TagNotFoundError(message)


[docs]def findAllTag(tag, lines, contains=None):
    indexList = []
    for index, line in enumerate(lines):
        line = line.strip()
        if line.startswith(tag):
            if contains is not None:
                if contains in line:
                    indexList.append(index)
            else:
                indexList.append(index)

    return indexList





          

      

      

    

  

    
      
          
            
  Source code for pymcxray.FileFormat.Results.XrayIntensities

#!/usr/bin/env python
"""
.. py:currentmodule:: FileFormat.Results.XrayIntensities
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

Xray intensities result file from MCXRay.
"""

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2012 Hendrix Demers"
__license__ = ""

# Standard library modules.
import os.path
import csv
import logging

# Third party modules.
import numpy as np

# Local modules.

# Project modules
import pymcxray.FileFormat.Results.BaseResults as BaseResults
from pymcxray.ElementProperties import getSymbol

# Globals and constants variables.
INDEX_REGION = "Index Region"
INDEX_ATOM = "Index Atom"
ATOMIC_NUMBER = "Atomic number"
LINE = "Line"
LINE_ENERGY_KEV = "Line energy (keV)"
INTENSITY_GENERATED = "Intensity Generated (photons/e/sr)"
INTENSITY_GENERATED_DETECTED = "Intensity Generated Detected (photons)"
INTENSITY_EMITTED = "Intensity Emitted (photons/e/sr)"
INTENSITY_EMITTED_DETECTED = "Intensity Emitted Detected (photons)"
DETECTOR_EFFICIENCY = "Detector efficiency"

HDF5_INTENSITY = "Intensity"
HDF5_REGION_IDS = "Region IDs"
HDF5_XRAY_LINES = "X-ray lines"
HDF5_RESULT_TYPES = "Result types"

[docs]class XrayIntensities(BaseResults.BaseResults):
    def __init__(self):
        super(XrayIntensities, self).__init__()

        self.intensities = []
        self.atomic_numbers = set()
        self.xray_lines = set()
        self.regions = set()

[docs]    def read(self):
        suffix = "_XrayIntensities.csv"
        filename = self.basename + suffix
        filepath = os.path.join(self.path, filename)

        with open(filepath, 'r') as csvFile:
            reader = csv.DictReader(csvFile, self.fieldNames)
            # Skip header row
            next(reader)

            for intensityRow in reader:
                intensity = intensityRow
                for key in intensity:
                    try:
                        intensity[key] = intensity[key].strip()
                        if key is ATOMIC_NUMBER:
                            self.atomic_numbers.add(int(intensity[key]))
                        if key is LINE:
                            line = str(intensity[key])
                            line = line[5:]
                            self.xray_lines.add(line)
                        if key is INDEX_REGION:
                            self.regions.add(int(intensity[key]))
                    except AttributeError:
                        pass

                self._intensities.append(intensity)


[docs]    def getDetectedIntensity(self, atomicNumber, xrayLine):
        return self.getIntensityEmittedDetected(atomicNumber, xrayLine)


[docs]    def getIntensityEmitted(self, atomicNumber, xrayLine, total=True):
        if total:
            data = 0.0
        else:
            data = {}

        for intensity in self.intensities:
            indexRegion = intensity[INDEX_REGION]

            if not xrayLine.startswith("Line"):
                xrayLineLabel = "Line %s" % (xrayLine)
            else:
                xrayLineLabel = xrayLine
            if intensity[ATOMIC_NUMBER] == str(atomicNumber) and intensity[LINE].startswith(xrayLineLabel):
                if not total and indexRegion not in data:
                    data[indexRegion] = 0.0

                if total:
                    data += float(intensity[INTENSITY_EMITTED])
                else:
                    data[indexRegion] += float(intensity[INTENSITY_EMITTED])

        return data


[docs]    def getIntensityEmittedDetected(self, atomicNumber, xrayLine, total=True):
        if total:
            data = 0.0
        else:
            data = {}

        for intensity in self.intensities:
            indexRegion = intensity[INDEX_REGION]

            xrayLineLabel = "Line %s" % (xrayLine)
            if intensity[ATOMIC_NUMBER] == str(atomicNumber) and intensity[LINE].startswith(xrayLineLabel):
                if not total and indexRegion not in data:
                    data[indexRegion] = 0.0

                if total:
                    data += float(intensity[INTENSITY_EMITTED_DETECTED])
                else:
                    data[indexRegion] += float(intensity[INTENSITY_EMITTED_DETECTED])

        return data


[docs]    def getIntensityGenerated(self, atomicNumber, xraySubshell, total=False):
        if total:
            data = 0.0
        else:
            data = {}

        for intensity in self.intensities:
            indexRegion = intensity[INDEX_REGION]

            if xraySubshell == "K":
                xrayLine = "Ka1"
            elif xraySubshell == "L":
                xrayLine = "Ka1"
            elif xraySubshell == "M":
                xrayLine = "Ma"
            xrayLineLabel = "Line %s" % (xrayLine)
            if intensity[ATOMIC_NUMBER] == str(atomicNumber) and intensity[LINE].startswith(xrayLineLabel):
                if not total and indexRegion not in data:
                    data[indexRegion] = 0.0

                if total:
                    data += float(intensity[INTENSITY_GENERATED])
                else:
                    data[indexRegion] += float(intensity[INTENSITY_GENERATED])

        return data


[docs]    def getIntensityGeneratedDetected(self, atomicNumber, xraySubshell):
        data = {}

        for intensity in self.intensities:
            indexRegion = intensity[INDEX_REGION]

            if xraySubshell == "K":
                xrayLine = "Ka1"
            elif xraySubshell == "L":
                xrayLine = "Ka1"
            elif xraySubshell == "M":
                xrayLine = "Ma"
            xrayLineLabel = "Line %s" % (xrayLine)
            if intensity[ATOMIC_NUMBER] == str(atomicNumber) and intensity[LINE].startswith(xrayLineLabel):
                if indexRegion not in data:
                    data[indexRegion] = 0.0

                data[indexRegion] += float(intensity[INTENSITY_GENERATED_DETECTED])

        return data


[docs]    def getAtomicNumberLineEnergySets(self):
        atomicNumberLineSets = set()

        for intensity in self.intensities:
            atomicNumber = intensity[ATOMIC_NUMBER]
            line = intensity[LINE]
            energy_keV = intensity[LINE_ENERGY_KEV]

            atomicNumberLineSets.add((atomicNumber, line, energy_keV))

        return atomicNumberLineSets


[docs]    def getIntensity(self, data_type, region_id, atomic_number, xray_line):
        xray_line = "Line " + xray_line

        if data_type == LINE_ENERGY_KEV:
            for atomicNumber, line, energy_keV in self.getAtomicNumberLineEnergySets():
                if atomicNumber == atomic_number and line == xray_line:
                    return energy_keV
            return 0.0
        elif data_type == INTENSITY_GENERATED:
            return 0.0
        elif data_type == INTENSITY_GENERATED_DETECTED:
            return 0.0
        elif data_type == INTENSITY_EMITTED:
            return 0.0
        elif data_type == INTENSITY_EMITTED_DETECTED:
            return 0.0
        else:
            return 0.0


[docs]    def write_hdf5(self, hdf5_group):
        hdf5_group = hdf5_group.require_group(HDF5_INTENSITY)

        data = np.array(sorted(list(self.regions)))
        region_ids = hdf5_group.create_dataset(HDF5_REGION_IDS, dtype='i4', data=data)
        data = np.array(self.get_xray_lines(), dtype='S4')
        xray_lines = hdf5_group.create_dataset(HDF5_XRAY_LINES, dtype='S4', data=data)
        data = np.array(self.get_result_types(), dtype='S60')
        result_types = hdf5_group.create_dataset(HDF5_RESULT_TYPES, dtype='S60', data=data)

        logging.debug("Regions %i", len(region_ids))
        logging.debug("X-ray lines %i", len(xray_lines))
        logging.debug("Result types %i", len(result_types))

        shape = (max(region_ids)+1, len(xray_lines), len(result_types))
        logging.debug(shape)
        for atomic_number in sorted(self.atomic_numbers):

            result_data = np.zeros(shape)

            for intensity in self._intensities:
                if int(intensity[ATOMIC_NUMBER]) == atomic_number:
                    index_region = int(intensity[INDEX_REGION])
                    xray_line = intensity[LINE][5:].strip()
                    index_line = self.get_xray_lines().index(xray_line)

                    result_data[index_region, index_line, 0] = float(intensity[LINE_ENERGY_KEV])
                    result_data[index_region, index_line, 1] = float(intensity[INTENSITY_GENERATED])
                    result_data[index_region, index_line, 2] = float(intensity[INTENSITY_GENERATED_DETECTED])
                    result_data[index_region, index_line, 3] = float(intensity[INTENSITY_EMITTED])
                    result_data[index_region, index_line, 4] = float(intensity[INTENSITY_EMITTED_DETECTED])
                    try:
                        result_data[index_region, index_line, 5] = float(intensity[DETECTOR_EFFICIENCY])
                    except ValueError:
                        result_data[index_region, index_line, 5] = 0.0

            symbol = getSymbol(atomic_number)
            dataset = hdf5_group.create_dataset(symbol, data=result_data)
            dataset.dims.create_scale(region_ids, 'Region ID')
            dataset.dims.create_scale(xray_lines, 'X-ray line')
            dataset.dims.create_scale(result_types, 'Result types')
            dataset.dims[0].attach_scale(region_ids)
            dataset.dims[1].attach_scale(xray_lines)
            dataset.dims[2].attach_scale(result_types)


[docs]    def get_xray_lines(self):
        xray_lines = []
        xray_lines.append("Ka1")
        xray_lines.append("Ka2")
        xray_lines.append("Kb1")
        xray_lines.append("Kb2")
        xray_lines.append("La")
        xray_lines.append("Lb1")
        xray_lines.append("Lb2")
        xray_lines.append("Lg")
        xray_lines.append("Ma")

        return xray_lines


[docs]    def get_result_types(self):
        result_types = []
        result_types.append(LINE_ENERGY_KEV)
        result_types.append(INTENSITY_GENERATED)
        result_types.append(INTENSITY_GENERATED_DETECTED)
        result_types.append(INTENSITY_EMITTED)
        result_types.append(INTENSITY_EMITTED_DETECTED)
        result_types.append(DETECTOR_EFFICIENCY)

        return result_types


    @property
    def fieldNames(self):
        fieldNames = []
        fieldNames.append(INDEX_REGION)
        fieldNames.append(INDEX_ATOM)
        fieldNames.append(ATOMIC_NUMBER)
        fieldNames.append(LINE)
        fieldNames.append(LINE_ENERGY_KEV)
        fieldNames.append(INTENSITY_GENERATED)
        fieldNames.append(INTENSITY_GENERATED_DETECTED)
        fieldNames.append(INTENSITY_EMITTED)
        fieldNames.append(INTENSITY_EMITTED_DETECTED)
        fieldNames.append(DETECTOR_EFFICIENCY)

        return fieldNames

    @property
    def intensities(self):
        return self._intensities
    @intensities.setter
    def intensities(self, intensities):
        self._intensities = intensities

    @property
    def numberIntensities(self):
        return len(self.intensities)





          

      

      

    

  

    
      
          
            
  Source code for pymcxray.FileFormat.Results.XraySimulatedSpectraRegion

#!/usr/bin/env python
"""
.. py:currentmodule:: FileFormat.Results.XraySimulatedSpectraRegion
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

description
"""

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2012 Hendrix Demers"
__license__ = ""

# Standard library modules.
import os.path
import csv

# Third party modules.

# Local modules.

# Project modules
import pymcxray.FileFormat.Results.BaseResults as BaseResults

# Globals and constants variables.
CHANNEL_NUMBER = "Channel index"
ENERGIES_REFERENCE_keV = "Channel reference energy (keV)"
ENERGIES_SIMULATED_keV = "Channel synthetic energy (keV)"
SIMULATED_INTENSITY = "Simulated intensity"
DETECTED_INTENSITY = "Detected intensity"
E_NET_PEAK_I = "E_Net peak %i"
PEAK_TO_BACKGROUND = "P_B (continuum)"
PEAK_TO_BACKGROUND_AVERAGE ="P_B_pm_avg (continuum)"

[docs]class XraySimulatedSpectraRegion(BaseResults.BaseResults):
    def __init__(self):
        super(XraySimulatedSpectraRegion, self).__init__()

        self.channelNumbers = []
        self.energiesReference_keV = []
        self.energies_keV = []
        self.simulatedIntensities = []
        self.detectedIntensities = []
        self.eNetPeak = {}
        self.peakToBackgrpound = []
        self.peakToBackgrpoundAverage = []

[docs]    def read(self, regionID=0):
        suffix = "_SimulatedSpectraRegion_%i.csv" % (regionID)
        filename = self.basename + suffix
        filepath = os.path.join(self.path, filename)

        with open(filepath, 'r') as csvFile:
            reader = csv.DictReader(csvFile)
            _fieldNames = reader.fieldnames

            # Skip header row

            for row in reader:
                self.channelNumbers.append(float(row[CHANNEL_NUMBER]))
                self.energiesReference_keV.append(float(row[ENERGIES_REFERENCE_keV]))
                self.energies_keV.append(float(row[ENERGIES_SIMULATED_keV]))
                self.simulatedIntensities.append(float(row[SIMULATED_INTENSITY]))
                self.detectedIntensities.append(float(row[DETECTED_INTENSITY]))

                indexPeak = 0
                key = E_NET_PEAK_I % (indexPeak)
                while key in row.keys():
                    self.eNetPeak.setdefault(indexPeak, []).append(float(row[key]))
                    indexPeak += 1
                    key = E_NET_PEAK_I % (indexPeak)

                self.peakToBackgrpound.append(float(row[PEAK_TO_BACKGROUND]))
                self.peakToBackgrpoundAverage.append(float(row[PEAK_TO_BACKGROUND_AVERAGE]))


    @property
    def fieldNames(self):
        fieldNames = []
        fieldNames.append(SIMULATED_INTENSITY)
        fieldNames.append(DETECTED_INTENSITY)

        return fieldNames

    @property
    def channelNumbers(self):
        return self._channelNumbers
    @channelNumbers.setter
    def channelNumbers(self, channelNumbers):
        self._channelNumbers = channelNumbers

    @property
    def energiesReference_keV(self):
        return self._energiesReference_keV
    @energiesReference_keV.setter
    def energiesReference_keV(self, energiesReference_keV):
        self._energiesReference_keV = energiesReference_keV

    @property
    def energies_keV(self):
        return self._energies_keV
    @energies_keV.setter
    def energies_keV(self, energies_keV):
        self._energies_keV = energies_keV

    @property
    def simulatedIntensities(self):
        return self._simulatedIntensities
    @simulatedIntensities.setter
    def simulatedIntensities(self, simulatedIntensities):
        self._simulatedIntensities = simulatedIntensities

    @property
    def detectedIntensities(self):
        return self._detectedIntensities
    @detectedIntensities.setter
    def detectedIntensities(self, detectedIntensities):
        self._detectedIntensities = detectedIntensities

    @property
    def eNetPeak(self):
        return self._eNetPeak
    @eNetPeak.setter
    def eNetPeak(self, eNetPeak):
        self._eNetPeak = eNetPeak

    @property
    def peakToBackgrpound(self):
        return self._peakToBackgrpound
    @peakToBackgrpound.setter
    def peakToBackgrpound(self, peakToBackgrpound):
        self._peakToBackgrpound = peakToBackgrpound

    @property
    def peakToBackgrpoundAverage(self):
        return self._peakToBackgrpoundAverage
    @peakToBackgrpoundAverage.setter
    def peakToBackgrpoundAverage(self, peakToBackgrpoundAverage):
        self._peakToBackgrpoundAverage = peakToBackgrpoundAverage





          

      

      

    

  

    
      
          
            
  Source code for pymcxray.FileFormat.Results.XraySimulatedSpectraSpecimen

#!/usr/bin/env python
"""
.. py:currentmodule:: FileFormat.Results.XraySimulatedSpectraSpecimen
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

description
"""

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2012 Hendrix Demers"
__license__ = ""

# Standard library modules.
import os.path
import csv

# Third party modules.

# Local modules.

# Project modules
import pymcxray.FileFormat.Results.BaseResults as BaseResults

# Globals and constants variables.
ENERGIES_keV = "Energy (keV)"
SPECTRUM_TOTAL = "Spectra Total"

[docs]class XraySimulatedSpectraSpecimen(BaseResults.BaseResults):
    def __init__(self):
        super(XraySimulatedSpectraSpecimen, self).__init__()

        self.energies_keV = []
        self.totals = []
        self.characteristics = []
        self.backgrounds = []

[docs]    def read(self):
        suffix = "_SimulatedSpectraSpecimen.csv"
        filename = self.basename + suffix
        filepath = os.path.join(self.path, filename)

        with open(filepath, 'r') as csvFile:
            reader = csv.DictReader(csvFile, self.fieldNames)
            # Skip header row
            next(reader)

            for row in reader:
                self.energies_keV.append(float(row[ENERGIES_keV]))
                self.totals.append(float(row[SPECTRUM_TOTAL]))


    @property
    def fieldNames(self):
        fieldNames = []
        fieldNames.append(ENERGIES_keV)
        fieldNames.append(SPECTRUM_TOTAL)

        return fieldNames

    @property
    def energies_keV(self):
        return self._energies_keV
    @energies_keV.setter
    def energies_keV(self, energies_keV):
        self._energies_keV = energies_keV

    @property
    def totals(self):
        return self._totals
    @totals.setter
    def totals(self, totals):
        self._totals = totals





          

      

      

    

  

    
      
          
            
  Source code for pymcxray.FileFormat.Results.XraySpectraAtomEmittedDetectedLines

#!/usr/bin/env python
"""
.. py:currentmodule:: FileFormat.Results.XraySpectraAtomEmittedDetectedLines
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

Read MCXRay XraySpectraAtomEmittedDetectedLines file.
"""

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2012 Hendrix Demers"
__license__ = ""

# Standard library modules.
import os.path
import csv

# Third party modules.

# Local modules.

# Project modules
import pymcxray.FileFormat.Results.BaseResults as BaseResults

# Globals and constants variables.
ENERGIES_keV = "Energy (keV)"

[docs]class XraySpectraAtomEmittedDetectedLines(BaseResults.BaseResults):
    def __init__(self):
        super(XraySpectraAtomEmittedDetectedLines, self).__init__()

        self.fieldNames = []
        self.energies_keV = []
        self.characteristics = {}

[docs]    def read(self, regionID):
        suffix = "_SpectraAtomEmittedDetectedLines_Region%i.csv" % (regionID)
        filename = self.basename + suffix
        filepath = os.path.join(self.path, filename)

        with open(filepath, 'r') as csvFile:
            reader = csv.DictReader(csvFile)

            fieldnames = reader.fieldnames
            assert fieldnames[0] == ENERGIES_keV
            self.fieldNames = fieldnames

            for row in reader:
                self.energies_keV.append(float(row[ENERGIES_keV]))

                for elementSymbol in self.fieldNames[1:]:
                    self.characteristics.setdefault(elementSymbol.strip(), []).append(float(row[elementSymbol]))


    @property
    def fieldNames(self):
        return self._fieldNames
    @fieldNames.setter
    def fieldNames(self, fieldNames):
        self._fieldNames = fieldNames

    @property
    def energies_keV(self):
        return self._energies_keV
    @energies_keV.setter
    def energies_keV(self, energies_keV):
        self._energies_keV = energies_keV

    @property
    def characteristics(self):
        return self._characteristics
    @characteristics.setter
    def characteristics(self, characteristics):
        self._characteristics = characteristics





          

      

      

    

  

    
      
          
            
  Source code for pymcxray.FileFormat.Results.XraySpectraRegionEmitted

#!/usr/bin/env python
"""
.. py:currentmodule:: pymcxray.FileFormat.Results.XraySpectraRegionEmitted
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

Read XraySpectraRegionEmitted mcxray result file.
"""

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = "0.1"
__date__ = "Feb 12, 2015"
__copyright__ = "Copyright (c) 2015 Hendrix Demers"
__license__ = "GPL 3"

# Standard library modules.
import os.path
import csv

# Third party modules.

# Local modules.

# Project modules
import pymcxray.FileFormat.Results.BaseResults as BaseResults

# Globals and constants variables.
FIELD_ENERGY = "Energy (keV)"
FIELD_TOTAL = " Spectrum Total"
FIELD_CHARACTERISTIC = " Spectrum Lines"
FIELD_BREMSSTRAHLUNG = " Spectrum Bremsstrahlung"

[docs]class XraySpectraRegionEmitted(BaseResults.BaseResults):
    def __init__(self):
        super(XraySpectraRegionEmitted, self).__init__()

        self.fieldnames = None

[docs]    def read(self, regionID=0):
        self.energies_keV = []
        self.total_1_ekeVsr = []
        self.characteristic_1_ekeVsr = []
        self.bremsstrahlung_1_ekeVsr = []

        suffix = "_SpectraPerElectron_1_srkeV_Region_%i.csv" % (regionID)
        filename = self.basename + suffix
        filepath = os.path.join(self.path, filename)

        if not os.path.isfile(filepath):
            raise ValueError

        self._read_fast(filepath)


    def _read(self, filepath):
        with open(filepath, 'r') as csvFile:
            reader = csv.DictReader(csvFile)

            fieldnames = reader.fieldnames
            assert fieldnames[0] == FIELD_ENERGY
            assert fieldnames[1] == FIELD_TOTAL
            assert fieldnames[2] == FIELD_CHARACTERISTIC
            assert fieldnames[3] == FIELD_BREMSSTRAHLUNG

            self.fieldnames = fieldnames

            for row in reader:
                self.energies_keV.append(float(row[FIELD_ENERGY]))
                self.total_1_ekeVsr.append(float(row[FIELD_TOTAL]))
                self.characteristic_1_ekeVsr.append(float(row[FIELD_CHARACTERISTIC]))
                self.bremsstrahlung_1_ekeVsr.append(float(row[FIELD_BREMSSTRAHLUNG]))

    def _read_fast(self, filepath):
        with open(filepath, 'r') as csvFile:
            reader = csv.reader(csvFile)
            next(reader)

            for items in reader:
                self.energies_keV.append(float(items[0]))
                self.total_1_ekeVsr.append(float(items[1]))
                self.characteristic_1_ekeVsr.append(float(items[2]))
                self.bremsstrahlung_1_ekeVsr.append(float(items[3]))

    def _indice(self, energy_keV):
        energy_keV = float(energy_keV)
        delta_eV = self.energies_keV[0]
        for index, E_keV in enumerate(self.energies_keV):
#            if E_keV - delta_eV <= energy_keV < E_keV + delta_eV:
            if energy_keV > E_keV + delta_eV:
                continue
            else:
                return index

        raise IndexError

[docs]    def totalValue_1_ekeVsr(self, energy_keV):
            index = self._indice(energy_keV)
            return self._total_1_ekeVsr[index]


[docs]    def characteristicValue_1_ekeVsr(self, energy_keV):
            index = self._indice(energy_keV)
            return self.characteristic_1_ekeVsr[index]


[docs]    def bremsstrahlungValue_1_ekeVsr(self, energy_keV):
            index = self._indice(energy_keV)
            return self.bremsstrahlung_1_ekeVsr[index]


    @property
    def fieldnames(self):
        return self._fieldnames
    @fieldnames.setter
    def fieldnames(self, fieldnames):
        self._fieldnames = fieldnames

    @property
    def energies_keV(self):
        return self._energies_keV
    @energies_keV.setter
    def energies_keV(self, energies_keV):
        self._energies_keV = energies_keV

    @property
    def total_1_ekeVsr(self):
        return self._total_1_ekeVsr
    @total_1_ekeVsr.setter
    def total_1_ekeVsr(self, total_1_ekeVsr):
        self._total_1_ekeVsr = total_1_ekeVsr

    @property
    def characteristic_1_ekeVsr(self):
        return self._characteristic_1_ekeVsr
    @characteristic_1_ekeVsr.setter
    def characteristic_1_ekeVsr(self, characteristic_1_ekeVsr):
        self._characteristic_1_ekeVsr= characteristic_1_ekeVsr

    @property
    def bremsstrahlung_1_ekeVsr(self):
        return self._bremsstrahlung_1_ekeVsr
    @bremsstrahlung_1_ekeVsr.setter
    def bremsstrahlung_1_ekeVsr(self, bremsstrahlung_1_ekeVsr):
        self._bremsstrahlung_1_ekeVsr = bremsstrahlung_1_ekeVsr


[docs]def run():
    pass


if __name__ == '__main__':  #pragma: no cover
    run()




          

      

      

    

  

    
      
          
            
  Source code for pymcxray.FileFormat.Results.XraySpectraRegionsEmitted

#!/usr/bin/env python
"""
.. py:currentmodule:: pymcxray.FileFormat.Results.XraySpectraRegionsEmitted
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

Read all XraySpectraRegionsEmitted mcxray result files for all regions.
"""

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = "0.1"
__date__ = "Feb 12, 2015"
__copyright__ = "Copyright (c) 2015 Hendrix Demers"
__license__ = "GPL 3"

# Standard library modules.

# Third party modules.
import numpy as np

# Local modules.

# Project modules
from pymcxray.FileFormat.Results.XraySpectraRegionEmitted import XraySpectraRegionEmitted

# Globals and constants variables.

HDF5_XRAY_SPECTRA_REGIONS_EMITTED = "XraySpectraRegionsEmitted"
HDF5_ENERGIES_keV = "energies_keV"
HDF5_TOTAL = "total_1_ekeVsr"
HDF5_CHARACTERISTIC = "characteristic_1_ekeVsr"
HDF5_BREMSSTRAHLUNG = "bremsstrahlung_1_ekeVsr"

[docs]class XraySpectraRegionsEmitted(XraySpectraRegionEmitted):

[docs]    def read(self):
        regionID = 0
        super(XraySpectraRegionsEmitted, self).read(regionID=regionID)

        energies_keV = np.array(self.energies_keV)
        total_1_ekeVsr = np.array(self.total_1_ekeVsr)
        characteristic_1_ekeVsr = np.array(self.characteristic_1_ekeVsr)
        bremsstrahlung_1_ekeVsr = np.array(self.bremsstrahlung_1_ekeVsr)

        regionID += 1

        while True or regionID < 20:
            try:
                super(XraySpectraRegionsEmitted, self).read(regionID=regionID)

                total_1_ekeVsr += np.array(self.total_1_ekeVsr)
                characteristic_1_ekeVsr += np.array(self.characteristic_1_ekeVsr)
                bremsstrahlung_1_ekeVsr += np.array(self.bremsstrahlung_1_ekeVsr)
                regionID += 1
            except ValueError:
                break

        self.energies_keV = list(energies_keV)
        self.total_1_ekeVsr = list(total_1_ekeVsr)
        self.characteristic_1_ekeVsr = list(characteristic_1_ekeVsr)
        self.bremsstrahlung_1_ekeVsr = list(bremsstrahlung_1_ekeVsr)


[docs]    def write_hdf5(self, hdf5_group):
        hdf5_group = hdf5_group.require_group(HDF5_XRAY_SPECTRA_REGIONS_EMITTED)

        hdf5_group.create_dataset(HDF5_ENERGIES_keV, data=self.energies_keV)
        hdf5_group.create_dataset(HDF5_TOTAL, data=self.total_1_ekeVsr)
        hdf5_group.create_dataset(HDF5_CHARACTERISTIC, data=self.characteristic_1_ekeVsr)
        hdf5_group.create_dataset(HDF5_BREMSSTRAHLUNG, data=self.bremsstrahlung_1_ekeVsr)



[docs]def run():
    pass


if __name__ == '__main__':  #pragma: no cover
    run()




          

      

      

    

  

    
      
          
            
  Source code for pymcxray.FileFormat.Results.XraySpectraSpecimen

#!/usr/bin/env python
"""
.. py:currentmodule:: FileFormat.Results.XraySpectraSpecimen
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

Read XraySpectraSpecimen MCXRay results file.
"""

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2012 Hendrix Demers"
__license__ = ""

# Standard library modules.
import os.path
import csv

# Third party modules.

# Local modules.

# Project modules
import pymcxray.FileFormat.Results.BaseResults as BaseResults

# Globals and constants variables.
ENERGIES_keV = "Energy (keV)"
SPECTRUM_TOTAL = "Spectra Total"
SPECTRUM_LINES = "Spectra Lines"
SPECTRUM_BREMSSTRAHLUNG = "Spectra Bremsstrahlung"

HDF5_XRAY_SPECTRA_SPECIMEN = "XraySpectraSpecimen"
HDF5_ENERGIES_keV = ENERGIES_keV
HDF5_TOTAL = SPECTRUM_TOTAL
HDF5_CHARACTERISTIC = SPECTRUM_LINES
HDF5_BREMSSTRAHLUNG = SPECTRUM_BREMSSTRAHLUNG

[docs]class XraySpectraSpecimen(BaseResults.BaseResults):
    def __init__(self):
        super(XraySpectraSpecimen, self).__init__()

        self.energies_keV = []
        self.totals = []
        self.characteristics = []
        self.backgrounds = []

[docs]    def read(self):
        suffix = "_SpectraSpecimen.csv"
        filename = self.basename + suffix
        filepath = os.path.join(self.path, filename)

        with open(filepath, 'r') as csvFile:
            reader = csv.DictReader(csvFile, self.fieldNames)
            # Skip header row
            next(reader)

            for row in reader:
                self.energies_keV.append(float(row[ENERGIES_keV]))
                self.totals.append(float(row[SPECTRUM_TOTAL]))
                self.characteristics.append(float(row[SPECTRUM_LINES]))
                self.backgrounds.append(float(row[SPECTRUM_BREMSSTRAHLUNG]))


[docs]    def write_hdf5(self, hdf5_group):
        hdf5_group = hdf5_group.require_group(HDF5_XRAY_SPECTRA_SPECIMEN)

        hdf5_group.create_dataset(HDF5_ENERGIES_keV, data=self.energies_keV)
        hdf5_group.create_dataset(HDF5_TOTAL, data=self.totals)
        hdf5_group.create_dataset(HDF5_CHARACTERISTIC, data=self.characteristics)
        hdf5_group.create_dataset(HDF5_BREMSSTRAHLUNG, data=self.backgrounds)


    @property
    def fieldNames(self):
        fieldNames = []
        fieldNames.append(ENERGIES_keV)
        fieldNames.append(SPECTRUM_TOTAL)
        fieldNames.append(SPECTRUM_LINES)
        fieldNames.append(SPECTRUM_BREMSSTRAHLUNG)

        return fieldNames

    @property
    def energies_keV(self):
        return self._energies_keV
    @energies_keV.setter
    def energies_keV(self, energies_keV):
        self._energies_keV = energies_keV

    @property
    def totals(self):
        return self._totals
    @totals.setter
    def totals(self, totals):
        self._totals = totals

    @property
    def characteristics(self):
        return self._characteristics
    @characteristics.setter
    def characteristics(self, characteristics):
        self._characteristics = characteristics

    @property
    def backgrounds(self):
        return self._backgrounds
    @backgrounds.setter
    def backgrounds(self, backgrounds):
        self._backgrounds = backgrounds





          

      

      

    

  

    
      
          
            
  Source code for pymcxray.FileFormat.Results.XraySpectraSpecimenEmittedDetected

#!/usr/bin/env python
"""
.. py:currentmodule:: FileFormat.Results.XraySpectraSpecimenEmittedDetected
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

Read XraySpectraSpecimenEmittedDetected MCXRay results file.
"""

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2012 Hendrix Demers"
__license__ = ""

# Standard library modules.
import os.path
import csv

# Third party modules.
import numpy as np

# Local modules.

# Project modules
import pymcxray.FileFormat.Results.BaseResults as BaseResults

# Globals and constants variables.
ENERGIES_keV = "Energy (keV)"
SPECTRUM_TOTAL = "Spectra Total"
SPECTRUM_LINES = "Spectra Lines"
SPECTRUM_BREMSSTRAHLUNG = "Spectra Bremsstrahlung"

HDF5_XRAY_SPECTRA_SPECIMEN_EMITTED_DETECTED = "XraySpectraSpecimenEmittedDetected"
HDF5_ENERGIES_keV = ENERGIES_keV
HDF5_TOTAL = SPECTRUM_TOTAL
HDF5_CHARACTERISTIC = SPECTRUM_LINES
HDF5_BREMSSTRAHLUNG = SPECTRUM_BREMSSTRAHLUNG

[docs]class XraySpectraSpecimenEmittedDetected(BaseResults.BaseResults):
    def __init__(self):
        super(XraySpectraSpecimenEmittedDetected, self).__init__()

        self.energies_keV = []
        self.totals = []
        self.characteristics = []
        self.backgrounds = []

[docs]    def read(self):
        suffix = "_SpectraSpecimenEmittedDetected.csv"
        filename = self.basename + suffix
        filepath = os.path.join(self.path, filename)

        self._read(filepath)

        #self._read_fast(filepath)

    def _read(self, file_path):
        with open(file_path, 'r') as csvFile:
            reader = csv.DictReader(csvFile, self.fieldNames)
            # Skip header row
            next(reader)

            for row in reader:
                self.energies_keV.append(float(row[ENERGIES_keV]))
                self.totals.append(float(row[SPECTRUM_TOTAL]))
                self.characteristics.append(float(row[SPECTRUM_LINES]))
                self.backgrounds.append(float(row[SPECTRUM_BREMSSTRAHLUNG]))

    def _read(self, file_path):
        with open(file_path, 'r') as csvFile:
            reader = csv.reader(csvFile, self.fieldNames)
            # Skip header row
            next(reader)

            for items in reader:
                self.energies_keV.append(float(items[0]))
                self.totals.append(float(items[1]))
                self.characteristics.append(float(items[2]))
                self.backgrounds.append(float(items[3]))

    def _read_fast(self, file_path):
        with open(file_path, 'r') as data_file:
            data = np.loadtxt(data_file, dtype=float, delimiter =',', skiprows=1)
            self.energies_keV = data[:,0].tolist()
            self.totals = data[:,1].tolist()
            self.characteristics = data[:,2].tolist()
            self.backgrounds = data[:,3].tolist()

[docs]    def write_hdf5(self, hdf5_group):
        hdf5_group = hdf5_group.require_group(HDF5_XRAY_SPECTRA_SPECIMEN_EMITTED_DETECTED)

        hdf5_group.create_dataset(HDF5_ENERGIES_keV, data=self.energies_keV)
        hdf5_group.create_dataset(HDF5_TOTAL, data=self.totals)
        hdf5_group.create_dataset(HDF5_CHARACTERISTIC, data=self.characteristics)
        hdf5_group.create_dataset(HDF5_BREMSSTRAHLUNG, data=self.backgrounds)


    @property
    def fieldNames(self):
        fieldNames = []
        fieldNames.append(ENERGIES_keV)
        fieldNames.append(SPECTRUM_TOTAL)
        fieldNames.append(SPECTRUM_LINES)
        fieldNames.append(SPECTRUM_BREMSSTRAHLUNG)

        return fieldNames

    @property
    def energies_keV(self):
        return self._energies_keV
    @energies_keV.setter
    def energies_keV(self, energies_keV):
        self._energies_keV = energies_keV

    @property
    def totals(self):
        return self._totals
    @totals.setter
    def totals(self, totals):
        self._totals = totals

    @property
    def characteristics(self):
        return self._characteristics
    @characteristics.setter
    def characteristics(self, characteristics):
        self._characteristics = characteristics

    @property
    def backgrounds(self):
        return self._backgrounds
    @backgrounds.setter
    def backgrounds(self, backgrounds):
        self._backgrounds = backgrounds





          

      

      

    

  

    
      
          
            
  Source code for pymcxray.FileFormat.Results.test_BaseResults

#!/usr/bin/env python
"""
.. py:currentmodule:: FileFormat.Results.test_BaseResults
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

Tests for the module `BaseResults`.
"""

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2012 Hendrix Demers"
__license__ = ""

# Standard library modules.
import unittest
import logging

# Third party modules.

# Local modules.

# Project modules
import pymcxray.FileFormat.Results.BaseResults as BaseResults

# Globals and constants variables.

[docs]class TestBaseResults(unittest.TestCase):
    """
    TestCase class for the module `BaseResults`.
    """

[docs]    def setUp(self):
        """
        Setup method.
        """

        unittest.TestCase.setUp(self)


[docs]    def tearDown(self):
        """
        Teardown method.
        """

        unittest.TestCase.tearDown(self)


[docs]    def testSkeleton(self):
        """
        First test to check if the testcase is working with the testing framework.
        """

        #self.fail("Test if the testcase is working.")
        self.assert_(True)


[docs]    def test_init(self):
        """
        Tests for method `init`.
        """

        baseResults = BaseResults.BaseResults()

        self.assertEquals("", baseResults.path)
        self.assertEquals("MCXRay", baseResults.basename)


        #self.fail("Test if the testcase is working.")

[docs]    def test_path(self):
        """
        Tests for method `path`.
        """

        pathRef = r"J:\hdemers\work\mcgill2012\results\simulations\McXRay\SimulationsFRatioAlCu\MCXRay_v1_2_1\simulations\Results"

        baseResults = BaseResults.BaseResults()
        self.assertEquals("", baseResults.path)

        baseResults.path = pathRef
        self.assertEquals(pathRef, baseResults.path)

        BaseResults.BaseResults(path=pathRef)
        self.assertEquals(pathRef, baseResults.path)

        BaseResults.BaseResults(pathRef)
        self.assertEquals(pathRef, baseResults.path)


        #self.fail("Test if the testcase is working.")

[docs]    def test_basename(self):
        """
        Tests for method `basename`.
        """

        basenameRef = "SimulationsFRatio_Al0d100000Cu0d900000_E10d0keV"

        baseResults = BaseResults.BaseResults()
        self.assertEquals("MCXRay", baseResults.basename)

        baseResults.basename = basenameRef
        self.assertEquals(basenameRef, baseResults.basename)

        baseResults = BaseResults.BaseResults(basename=basenameRef)
        self.assertEquals(basenameRef, baseResults.basename)

        baseResults = BaseResults.BaseResults(basenameRef)
        self.assertNotEquals(basenameRef, baseResults.basename)
        self.assertEquals(basenameRef, baseResults.path)



        #self.fail("Test if the testcase is working.")

if __name__ == '__main__':  #pragma: no cover
    logging.getLogger().setLevel(logging.DEBUG)
    from pymcxray.Testings import runTestModuleWithCoverage
    runTestModuleWithCoverage(__file__)




          

      

      

    

  

    
      
          
            
  Source code for pymcxray.FileFormat.Results.test_BeamParameters

#!/usr/bin/env python
"""
.. py:currentmodule:: FileFormat.Results.test_BeamParameters
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

Tests for module `BeamParameters`.
"""

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2012 Hendrix Demers"
__license__ = ""

# Subversion informations for the file.
__svnRevision__ = "$Revision$"
__svnDate__ = "$Date$"
__svnId__ = "$Id$"

# Standard library modules.
import unittest
import logging

# Third party modules.

# Local modules.

# Project modules
import pymcxray.FileFormat.Results.BeamParameters as BeamParameters

# Globals and constants variables.

[docs]class TestBeamParameters(unittest.TestCase):
    """
    TestCase class for the module `BeamParameters`.
    """

[docs]    def setUp(self):
        """
        Setup method.
        """

        unittest.TestCase.setUp(self)


[docs]    def tearDown(self):
        """
        Teardown method.
        """

        unittest.TestCase.tearDown(self)


[docs]    def testSkeleton(self):
        """
        First test to check if the testcase is working with the testing framework.
        """

        #self.fail("Test if the testcase is working.")
        self.assert_(True)


[docs]    def test_readFromLines(self):
        """
        Tests for method `readFromLines`.
        """

        lines, beamParametersRef = self._getLinesAndReference()

        beamParameters = BeamParameters.BeamParameters()
        beamParameters.readFromLines(lines)

        self.assertAlmostEquals(beamParametersRef.incidentEnergy_keV, beamParameters.incidentEnergy_keV)
        self.assertAlmostEquals(beamParametersRef.current_A, beamParameters.current_A)
        self.assertAlmostEquals(beamParametersRef.acquisitionTime_s, beamParameters.acquisitionTime_s)
        self.assertAlmostEquals(beamParametersRef.diameter90_A, beamParameters.diameter90_A)
        self.assertAlmostEquals(beamParametersRef.tiltAngle_deg, beamParameters.tiltAngle_deg)
        self.assertAlmostEquals(beamParametersRef.gaussianMean, beamParameters.gaussianMean)
        self.assertAlmostEquals(beamParametersRef.gaussianSigma, beamParameters.gaussianSigma)


        #self.fail("Test if the testcase is working.")

    def _getLinesAndReference(self):
        lines = """Beam Parameters:
   Electron incident energy           = 30.000000 (KeV)
   Beam Current                       = 1.000000e-010 (A)
   Acquisition Time                   = 100.000000 (s)
   Diameter with 90% of the electrons = 0.000000 (A)
   Tilt angle                         = 0.000000 (deg)
   Gaussian Mean                      = 0.000000
   Gaussian Sigma                     = 0.000000
   The negative Z axis is the e Beam axis
   A positive tilt angle gives a negative projection on X Axis
   The Y axis is the rotation axis
   """.splitlines()

        beamParametersRef = BeamParameters.BeamParameters()
        beamParametersRef.incidentEnergy_keV = 30.0
        beamParametersRef.current_A = 1.0e-10
        beamParametersRef.acquisitionTime_s = 100.0
        beamParametersRef.diameter90_A = 0.0
        beamParametersRef.tiltAngle_deg = 0.0
        beamParametersRef.gaussianMean = 0.0
        beamParametersRef.gaussianSigma = 0.0

        return lines, beamParametersRef


if __name__ == '__main__':  #pragma: no cover
    logging.getLogger().setLevel(logging.DEBUG)
    from pymcxray.Testings import runTestModuleWithCoverage
    runTestModuleWithCoverage(__file__)




          

      

      

    

  

    
      
          
            
  Source code for pymcxray.FileFormat.Results.test_DetectorParameters

#!/usr/bin/env python
"""
.. py:currentmodule:: FileFormat.Results.test_DetectorParameters
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

Tests for module `DetectorParameters`.
"""

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2012 Hendrix Demers"
__license__ = ""

# Subversion informations for the file.
__svnRevision__ = "$Revision$"
__svnDate__ = "$Date$"
__svnId__ = "$Id$"

# Standard library modules.
import unittest
import logging

# Third party modules.

# Local modules.

# Project modules
import pymcxray.FileFormat.Results.DetectorParameters as DetectorParameters

# Globals and constants variables.

[docs]class TestDetectorParameters(unittest.TestCase):
    """
    TestCase class for the module `DetectorParameters`.
    """

[docs]    def setUp(self):
        """
        Setup method.
        """

        unittest.TestCase.setUp(self)


[docs]    def tearDown(self):
        """
        Teardown method.
        """

        unittest.TestCase.tearDown(self)


[docs]    def testSkeleton(self):
        """
        First test to check if the testcase is working with the testing framework.
        """

        #self.fail("Test if the testcase is working.")
        self.assert_(True)


[docs]    def test_readFromLines(self):
        """
        Tests for method `readFromLines`.
        """

        lines, detectorParametersRef = self._getLinesAndReference()

        detectorParameters = DetectorParameters.DetectorParameters()
        detectorParameters.readFromLines(lines)

        self.assertEquals(detectorParametersRef.crystalName, detectorParameters.crystalName)
        self.assertAlmostEquals(detectorParametersRef.crystalDensity_g_cm3, detectorParameters.crystalDensity_g_cm3)
        self.assertAlmostEquals(detectorParametersRef.crystalThickness_cm, detectorParameters.crystalThickness_cm)
        self.assertAlmostEquals(detectorParametersRef.crystalRadius_cm, detectorParameters.crystalRadius_cm)
        self.assertAlmostEquals(detectorParametersRef.beamDetectorDistance_cm, detectorParameters.beamDetectorDistance_cm)
        self.assertAlmostEquals(detectorParametersRef.deadLayerThickness_A, detectorParameters.deadLayerThickness_A)
        self.assertAlmostEquals(detectorParametersRef.diffusionLength_A, detectorParameters.diffusionLength_A)
        self.assertAlmostEquals(detectorParametersRef.surfaceQualityFactor, detectorParameters.surfaceQualityFactor)
        self.assertAlmostEquals(detectorParametersRef.noiseEdsDetector_eV, detectorParameters.noiseEdsDetector_eV)
        self.assertAlmostEquals(detectorParametersRef.thicknessBeWindow_um, detectorParameters.thicknessBeWindow_um)
        self.assertAlmostEquals(detectorParametersRef.thicknessAlWindow_um, detectorParameters.thicknessAlWindow_um)
        self.assertAlmostEquals(detectorParametersRef.thicknessTiWindow_um, detectorParameters.thicknessTiWindow_um)
        self.assertAlmostEquals(detectorParametersRef.thicknessOil_um, detectorParameters.thicknessOil_um)
        self.assertAlmostEquals(detectorParametersRef.thicknessH2O_um, detectorParameters.thicknessH2O_um)
        self.assertAlmostEquals(detectorParametersRef.thicknessMoxtek_um, detectorParameters.thicknessMoxtek_um)
        self.assertAlmostEquals(detectorParametersRef.thicknessAir_um, detectorParameters.thicknessAir_um)
        self.assertAlmostEquals(detectorParametersRef.angleBetweenDetectorSpecimenNormal_deg, detectorParameters.angleBetweenDetectorSpecimenNormal_deg)
        self.assertAlmostEquals(detectorParametersRef.angleBetweenDetectorXAxis_deg, detectorParameters.angleBetweenDetectorXAxis_deg)
        self.assertAlmostEquals(detectorParametersRef.takeoffAngleNormalIncidence_deg, detectorParameters.takeoffAngleNormalIncidence_deg)
        self.assertAlmostEquals(detectorParametersRef.takeoffAngleEffective_deg, detectorParameters.takeoffAngleEffective_deg)
        self.assertAlmostEquals(detectorParametersRef.solidAngle_deg, detectorParameters.solidAngle_deg)


        #self.fail("Test if the testcase is working.")

    def _getLinesAndReference(self):
        lines = """Detector Parameters:
   Detector crystal is          Silicium
   Crystal density            = 2.330000 (g/cm3)
   Crystal thichness          = 30000000.000000 (cm)
   Crystal radius             = 300000000.000000 (cm)
   Distance beam-detector     = 400000000.000000 (cm)
   Dead layer                 = 200.000000 (A)
   Diffusion length           = 0.500000 (A)
   Surface quality factor     = 1.000000
   Noise at EDS detector      = 50.000000 (eV)
   Thickness of Be window     = 0.000000 (um)
   Thickness of Al window     = 0.000000 (um)
   Thickness of Ti window     = 0.000000 (um)
   Thickness of Oil           = 0.000000 (um)
   Thickness of H2O           = 0.000000 (um)
   Thickness of Moxtek        = 0.300000 (um)
   Thickness of air path      = 0.000000 (cm)
   Angle between detector axis and specimen normal    = 50.000000 (deg)
   Angle between detector and x axis on the X-Y plane = 90.000000 (deg)
   Take Off Angle at Normal Incidence                 = 40.000000 (deg)
   Effective Take Off Angle                           = 40.000000 (deg)
   Solid angle of the detector                        = 0.001400 (deg)
   """.splitlines()

        detectorParametersRef = DetectorParameters.DetectorParameters()
        detectorParametersRef.crystalName = "Silicium"
        detectorParametersRef.crystalDensity_g_cm3 = 2.33
        detectorParametersRef.crystalThickness_cm = 30000000.0
        detectorParametersRef.crystalRadius_cm = 300000000.0
        detectorParametersRef.beamDetectorDistance_cm = 400000000.0
        detectorParametersRef.deadLayerThickness_A = 200.0
        detectorParametersRef.diffusionLength_A = 0.5
        detectorParametersRef.surfaceQualityFactor = 1.0
        detectorParametersRef.noiseEdsDetector_eV = 50.0
        detectorParametersRef.thicknessBeWindow_um = 0.0
        detectorParametersRef.thicknessAlWindow_um = 0.0
        detectorParametersRef.thicknessTiWindow_um = 0.0
        detectorParametersRef.thicknessOil_um = 0.0
        detectorParametersRef.thicknessH2O_um = 0.0
        detectorParametersRef.thicknessMoxtek_um = 0.3
        detectorParametersRef.thicknessAir_um = 0.0
        detectorParametersRef.angleBetweenDetectorSpecimenNormal_deg = 50.0
        detectorParametersRef.angleBetweenDetectorXAxis_deg = 90.0
        detectorParametersRef.takeoffAngleNormalIncidence_deg = 40.0
        detectorParametersRef.takeoffAngleEffective_deg = 40.0
        detectorParametersRef.solidAngle_deg = 0.0014

        return lines, detectorParametersRef


if __name__ == '__main__':  #pragma: no cover
    logging.getLogger().setLevel(logging.DEBUG)
    from pymcxray.Testings import runTestModuleWithCoverage
    runTestModuleWithCoverage(__file__)




          

      

      

    

  

    
      
          
            
  Source code for pymcxray.FileFormat.Results.test_Dump

#!/usr/bin/env python
"""
.. py:currentmodule:: FileFormat.Results.test_Dump
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

Tests for module `Dump`
"""

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2012 Hendrix Demers"
__license__ = ""

# Subversion informations for the file.
__svnRevision__ = "$Revision$"
__svnDate__ = "$Date$"
__svnId__ = "$Id$"

# Standard library modules.
import unittest
import logging
import os

# Third party modules.

# Local modules.

# Project modules
import pymcxray.FileFormat.Results.Dump as Dump

# Globals and constants variables.

[docs]class TestDump(unittest.TestCase):
    """
    TestCase class for the module `Dump`.
    """

[docs]    def setUp(self):
        """
        Setup method.
        """

        unittest.TestCase.setUp(self)

        self.testDataPath = os.path.abspath(os.path.join(os.path.dirname(__file__), "../../../test_data"))


[docs]    def tearDown(self):
        """
        Teardown method.
        """

        unittest.TestCase.tearDown(self)


[docs]    def testSkeleton(self):
        """
        First test to check if the testcase is working with the testing framework.
        """

        #self.fail("Test if the testcase is working.")
        self.assert_(True)


[docs]    def test_read(self):
        """
        Tests for method `read`.
        """

        filepath = os.path.join(self.testDataPath, "autoSavedFiles", "McXRayDUMP.txt")
        dumpFile = Dump.Dump()
        dumpFile.read(filepath)



        #self.fail("Test if the testcase is working.")

if __name__ == '__main__':  #pragma: no cover
    logging.getLogger().setLevel(logging.DEBUG)
    from pymcxray.Testings import runTestModuleWithCoverage
    runTestModuleWithCoverage(__file__)




          

      

      

    

  

    
      
          
            
  Source code for pymcxray.FileFormat.Results.test_ElectronParameters

#!/usr/bin/env python
"""
.. py:currentmodule:: FileFormat.Results.test_ElectronParameters
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

Tests for module `ElectronParameters`.
"""

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2012 Hendrix Demers"
__license__ = ""

# Subversion informations for the file.
__svnRevision__ = "$Revision$"
__svnDate__ = "$Date$"
__svnId__ = "$Id$"

# Standard library modules.
import unittest
import logging

# Third party modules.

# Local modules.

# Project modules
import pymcxray.FileFormat.Results.ElectronParameters as ElectronParameters

# Globals and constants variables.

[docs]class TestElectronParameters(unittest.TestCase):
    """
    TestCase class for the module `ElectronParameters`.
    """

[docs]    def setUp(self):
        """
        Setup method.
        """

        unittest.TestCase.setUp(self)


[docs]    def tearDown(self):
        """
        Teardown method.
        """

        unittest.TestCase.tearDown(self)


[docs]    def testSkeleton(self):
        """
        First test to check if the testcase is working with the testing framework.
        """

        #self.fail("Test if the testcase is working.")
        self.assert_(True)


[docs]    def test_readFromLines(self):
        """
        Tests for method `readFromLines`.
        """

        lines, electronParametersRef = getLinesAndReference()

        electronParameters = ElectronParameters.ElectronParameters()
        electronParameters.readFromLines(lines)

        self.assertEquals(electronParametersRef.numberSimulatedElectrons, electronParameters.numberSimulatedElectrons)
        self.assertEquals(electronParametersRef.meanNumberCollisionPerElectrons, electronParameters.meanNumberCollisionPerElectrons)
        self.assertEquals(electronParametersRef.meanDistanceBetweenCollisions_A, electronParameters.meanDistanceBetweenCollisions_A)
        self.assertEquals(electronParametersRef.meanPolarAngleCollision_deg, electronParameters.meanPolarAngleCollision_deg)
        self.assertEquals(electronParametersRef.meanAzimuthalAngleCollision_deg, electronParameters.meanAzimuthalAngleCollision_deg)
        self.assertEquals(electronParametersRef.backscatteredRatio, electronParameters.backscatteredRatio)
        self.assertEquals(electronParametersRef.internalRatio, electronParameters.internalRatio)
        self.assertEquals(electronParametersRef.throughRatio, electronParameters.throughRatio)
        self.assertEquals(electronParametersRef.skirtRatio, electronParameters.skirtRatio)
        self.assertEquals(electronParametersRef.eRatio, electronParameters.eRatio)



        #self.fail("Test if the testcase is working.")

[docs]def getLinesAndReference():
    lines = """Electrons Parameters and Results:
   Total simulated electrons         = 10000
   Mean number of collisions per e   = 935.058100
   Mean distance between collisions  = 17.399915 (A)
   Mean polar angle of collision     = 6.241020 (deg)
   Mean azimuthal angle of collision = 180.012217 (deg)
   Backscattering ratio              = 0.432500
   Internal ratio                    = 0.567400
   Through ratio                     = 0.000000
   Skirt ratio                       = 0.000000
   E_Ratio                           = 0.661328
""".splitlines()

    electronParametersRef = ElectronParameters.ElectronParameters()
    electronParametersRef.numberSimulatedElectrons = 10000
    electronParametersRef.meanNumberCollisionPerElectrons = 935.058100
    electronParametersRef.meanDistanceBetweenCollisions_A = 17.399915
    electronParametersRef.meanPolarAngleCollision_deg = 6.241020
    electronParametersRef.meanAzimuthalAngleCollision_deg = 180.012217
    electronParametersRef.backscatteredRatio = 0.432500
    electronParametersRef.internalRatio = 0.567400
    electronParametersRef.throughRatio = 0.0
    electronParametersRef.skirtRatio = 0.0
    electronParametersRef.eRatio = 0.661328

    return lines, electronParametersRef


if __name__ == '__main__':  #pragma: no cover
    logging.getLogger().setLevel(logging.DEBUG)
    from pymcxray.Testings import runTestModuleWithCoverage
    runTestModuleWithCoverage(__file__)




          

      

      

    

  

    
      
          
            
  Source code for pymcxray.FileFormat.Results.test_ElectronResults

#!/usr/bin/env python
"""
.. py:currentmodule:: FileFormat.Results.test_ElectronResults
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

Tests for the module `XraySpectraSpecimen`.
"""

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2012 Hendrix Demers"
__license__ = ""

# Standard library modules.
import unittest
import logging

# Third party modules.

# Local modules.
from pymcxray import get_current_module_path

# Project modules
import pymcxray.FileFormat.Results.ElectronResults as ElectronResults

# Globals and constants variables.

[docs]class TestElectronResults(unittest.TestCase):
    """
    TestCase class for the module `ElectronResults`.
    """

[docs]    def setUp(self):
        """
        Setup method.
        """

        unittest.TestCase.setUp(self)


[docs]    def tearDown(self):
        """
        Teardown method.
        """

        unittest.TestCase.tearDown(self)


[docs]    def testSkeleton(self):
        """
        First test to check if the testcase is working with the testing framework.
        """

        #self.fail("Test if the testcase is working.")
        self.assert_(True)


[docs]    def test_read(self):
        """
        Tests for method `read`.
        """

        electronResults = ElectronResults.ElectronResults()
        electronResults.path = get_current_module_path(__file__, "../../../test_data/results")
        electronResults.basename = "SimulationKalefEzra1982_Al100T10000A_E300d0keV_N100000e"

        electronResults.read()

        self.assertEquals(100000, electronResults.numberSimulatedElectrons)
        self.assertEquals(0, electronResults.numberInternalElectrons)
        self.assertEquals(43, electronResults.numberBackscatteredElectrons)
        self.assertEquals(99956, electronResults.numberTransmittedElectrons)
        self.assertEquals(0, electronResults.numberSkirtedElectrons)
        self.assertEquals(458571, electronResults.numberElectronCollisions)
        self.assertEquals(0, electronResults.fractionInternalElectrons)
        self.assertEquals(0.00043, electronResults.fractionBackscatteredElectrons)
        self.assertEquals(0.99956, electronResults.fractionTransmittedElectrons)
        self.assertEquals(0, electronResults.fractionSkirtedElectrons)


        #self.assertEquals(1.00306e+009, electronResults.totalElectronPathLength_A)
        #self.assertEquals(10000, electronResults.maximumPositionZ_A)
        #self.assertEquals(4.58571, electronResults.meanNumberCollisionsPerElectron)
        #self.assertEquals(1795.76, electronResults.meanDistanceBetweenCollision_A)
        #self.assertEquals(402906, electronResults.totalCollisionPolarAngle_deg)
        #self.assertEquals(8.25569e+007, electronResults.totalCollisionAzimuthalAngle_deg)
        #self.assertEquals(0.878612, electronResults.meanCollisionPolarAngle_deg)
        #self.assertEquals(180.031, electronResults.meanCollisionAzimuthalAngle_deg)
        #self.assertEquals(0.0015828, electronResults.absorbedEnergyRatioPerElectron)

        #self.fail("Test if the testcase is working.")

if __name__ == '__main__':  #pragma: no cover
    logging.getLogger().setLevel(logging.DEBUG)
    from pymcxray.Testings import runTestModuleWithCoverage
    runTestModuleWithCoverage(__file__)




          

      

      

    

  

    
      
          
            
  Source code for pymcxray.FileFormat.Results.test_ElementParameters

#!/usr/bin/env python
"""
.. py:currentmodule:: FileFormat.Results.test_ElementParameters
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

Tests for the module `ElementParameters`.
"""

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2012 Hendrix Demers"
__license__ = ""

# Subversion informations for the file.
__svnRevision__ = "$Revision$"
__svnDate__ = "$Date$"
__svnId__ = "$Id$"

# Standard library modules.
import unittest
import logging

# Third party modules.

# Local modules.

# Project modules
import pymcxray.FileFormat.Results.ElementParameters as ElementParameters

# Globals and constants variables.

[docs]class TestElementParameters(unittest.TestCase):
    """
    TestCase class for the module `ElementParameters`.
    """

[docs]    def setUp(self):
        """
        Setup method.
        """

        unittest.TestCase.setUp(self)


[docs]    def tearDown(self):
        """
        Teardown method.
        """

        unittest.TestCase.tearDown(self)


[docs]    def testSkeleton(self):
        """
        First test to check if the testcase is working with the testing framework.
        """

        #self.fail("Test if the testcase is working.")
        self.assert_(True)



if __name__ == '__main__':  #pragma: no cover
    logging.getLogger().setLevel(logging.DEBUG)
    from pymcxray.Testings import runTestModuleWithCoverage
    runTestModuleWithCoverage(__file__)




          

      

      

    

  

    
      
          
            
  Source code for pymcxray.FileFormat.Results.test_Intersections

#!/usr/bin/env python
"""
.. py:currentmodule:: FileFormat.Results.test_Intersections
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

Tests for module `Intersections`.
"""

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2012 Hendrix Demers"
__license__ = ""

# Subversion informations for the file.
__svnRevision__ = "$Revision$"
__svnDate__ = "$Date$"
__svnId__ = "$Id$"

# Standard library modules.
import unittest
import logging

# Third party modules.

# Local modules.

# Project modules
import pymcxray.FileFormat.Results.Intersections as Intersections

# Globals and constants variables.

[docs]class TestIntersections(unittest.TestCase):
    """
    TestCase class for the module `Intersections`.
    """

[docs]    def setUp(self):
        """
        Setup method.
        """

        unittest.TestCase.setUp(self)


[docs]    def tearDown(self):
        """
        Teardown method.
        """

        unittest.TestCase.tearDown(self)


[docs]    def testSkeleton(self):
        """
        First test to check if the testcase is working with the testing framework.
        """

        #self.fail("Test if the testcase is working.")
        self.assert_(True)


[docs]    def test_extractFromLines(self):
        """
        Tests for method `extractFromLines`.
        """

        lines = \
"""--- Volume 0 --- has no exclusion
0 BOX
-10000000000.000000 10000000000.000000 -10000000000.000000 10000000000.000000 0.000000 20000000000.000000

""".splitlines()
        print(lines)



        #self.fail("Test if the testcase is working.")

if __name__ == '__main__':  #pragma: no cover
    logging.getLogger().setLevel(logging.DEBUG)
    from pymcxray.Testings import runTestModuleWithCoverage
    runTestModuleWithCoverage(__file__)




          

      

      

    

  

    
      
          
            
  Source code for pymcxray.FileFormat.Results.test_MicroscopeParameters

#!/usr/bin/env python
"""
.. py:currentmodule:: FileFormat.Results.test_MicroscopeParameters
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

Tests for module `MicroscopeParameters`.
"""

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2012 Hendrix Demers"
__license__ = ""

# Subversion informations for the file.
__svnRevision__ = "$Revision$"
__svnDate__ = "$Date$"
__svnId__ = "$Id$"

# Standard library modules.
import unittest
import logging

# Third party modules.

# Local modules.

# Project modules
import pymcxray.FileFormat.Results.MicroscopeParameters as MicroscopeParameters
import pymcxray.FileFormat.Results.BeamParameters as BeamParameters
import pymcxray.FileFormat.Results.DetectorParameters as DetectorParameters

# Globals and constants variables.

[docs]class TestMicroscopeParameters(unittest.TestCase):
    """
    TestCase class for the module `MicroscopeParameters`.
    """

[docs]    def setUp(self):
        """
        Setup method.
        """

        unittest.TestCase.setUp(self)


[docs]    def tearDown(self):
        """
        Teardown method.
        """

        unittest.TestCase.tearDown(self)


[docs]    def testSkeleton(self):
        """
        First test to check if the testcase is working with the testing framework.
        """

        #self.fail("Test if the testcase is working.")
        self.assert_(True)


[docs]    def test_readFromLines(self):
        """
        Tests for method `readFromLines`.
        """

        lines, microscopeParametersRef = getLinesAndReference()

        microscopeParameters = MicroscopeParameters.MicroscopeParameters()
        microscopeParameters.readFromLines(lines)

        beamParametersRef = microscopeParametersRef.beamParameters
        beamParameters = microscopeParameters.beamParameters

        self.assertAlmostEquals(beamParametersRef.incidentEnergy_keV, beamParameters.incidentEnergy_keV)
        self.assertAlmostEquals(beamParametersRef.current_A, beamParameters.current_A)
        self.assertAlmostEquals(beamParametersRef.acquisitionTime_s, beamParameters.acquisitionTime_s)
        self.assertAlmostEquals(beamParametersRef.diameter90_A, beamParameters.diameter90_A)
        self.assertAlmostEquals(beamParametersRef.tiltAngle_deg, beamParameters.tiltAngle_deg)
        self.assertAlmostEquals(beamParametersRef.gaussianMean, beamParameters.gaussianMean)
        self.assertAlmostEquals(beamParametersRef.gaussianSigma, beamParameters.gaussianSigma)

        detectorParametersRef = microscopeParametersRef.detectorParameters
        detectorParameters = microscopeParameters.detectorParameters

        self.assertEquals(detectorParametersRef.crystalName, detectorParameters.crystalName)
        self.assertAlmostEquals(detectorParametersRef.crystalDensity_g_cm3, detectorParameters.crystalDensity_g_cm3)
        self.assertAlmostEquals(detectorParametersRef.crystalThickness_cm, detectorParameters.crystalThickness_cm)
        self.assertAlmostEquals(detectorParametersRef.crystalRadius_cm, detectorParameters.crystalRadius_cm)
        self.assertAlmostEquals(detectorParametersRef.beamDetectorDistance_cm, detectorParameters.beamDetectorDistance_cm)
        self.assertAlmostEquals(detectorParametersRef.deadLayerThickness_A, detectorParameters.deadLayerThickness_A)
        self.assertAlmostEquals(detectorParametersRef.diffusionLength_A, detectorParameters.diffusionLength_A)
        self.assertAlmostEquals(detectorParametersRef.surfaceQualityFactor, detectorParameters.surfaceQualityFactor)
        self.assertAlmostEquals(detectorParametersRef.noiseEdsDetector_eV, detectorParameters.noiseEdsDetector_eV)
        self.assertAlmostEquals(detectorParametersRef.thicknessBeWindow_um, detectorParameters.thicknessBeWindow_um)
        self.assertAlmostEquals(detectorParametersRef.thicknessAlWindow_um, detectorParameters.thicknessAlWindow_um)
        self.assertAlmostEquals(detectorParametersRef.thicknessTiWindow_um, detectorParameters.thicknessTiWindow_um)
        self.assertAlmostEquals(detectorParametersRef.thicknessOil_um, detectorParameters.thicknessOil_um)
        self.assertAlmostEquals(detectorParametersRef.thicknessH2O_um, detectorParameters.thicknessH2O_um)
        self.assertAlmostEquals(detectorParametersRef.thicknessMoxtek_um, detectorParameters.thicknessMoxtek_um)
        self.assertAlmostEquals(detectorParametersRef.thicknessAir_um, detectorParameters.thicknessAir_um)
        self.assertAlmostEquals(detectorParametersRef.angleBetweenDetectorSpecimenNormal_deg, detectorParameters.angleBetweenDetectorSpecimenNormal_deg)
        self.assertAlmostEquals(detectorParametersRef.angleBetweenDetectorXAxis_deg, detectorParameters.angleBetweenDetectorXAxis_deg)
        self.assertAlmostEquals(detectorParametersRef.takeoffAngleNormalIncidence_deg, detectorParameters.takeoffAngleNormalIncidence_deg)
        self.assertAlmostEquals(detectorParametersRef.takeoffAngleEffective_deg, detectorParameters.takeoffAngleEffective_deg)
        self.assertAlmostEquals(detectorParametersRef.solidAngle_deg, detectorParameters.solidAngle_deg)



        #self.fail("Test if the testcase is working.")

[docs]def getLinesAndReference():
    lines = """Beam Parameters:
   Electron incident energy           = 30.000000 (KeV)
   Beam Current                       = 1.000000e-010 (A)
   Acquisition Time                   = 100.000000 (s)
   Diameter with 90% of the electrons = 0.000000 (A)
   Tilt angle                         = 0.000000 (deg)
   Gaussian Mean                      = 0.000000
   Gaussian Sigma                     = 0.000000
   The negative Z axis is the e Beam axis
   A positive tilt angle gives a negative projection on X Axis
   The Y axis is the rotation axis

Detector Parameters:
   Detector crystal is          Silicium
   Crystal density            = 2.330000 (g/cm3)
   Crystal thichness          = 30000000.000000 (cm)
   Crystal radius             = 300000000.000000 (cm)
   Distance beam-detector     = 400000000.000000 (cm)
   Dead layer                 = 200.000000 (A)
   Diffusion length           = 0.500000 (A)
   Surface quality factor     = 1.000000
   Noise at EDS detector      = 50.000000 (eV)
   Thickness of Be window     = 0.000000 (um)
   Thickness of Al window     = 0.000000 (um)
   Thickness of Ti window     = 0.000000 (um)
   Thickness of Oil           = 0.000000 (um)
   Thickness of H2O           = 0.000000 (um)
   Thickness of Moxtek        = 0.300000 (um)
   Thickness of air path      = 0.000000 (cm)
   Angle between detector axis and specimen normal    = 50.000000 (deg)
   Angle between detector and x axis on the X-Y plane = 90.000000 (deg)
   Take Off Angle at Normal Incidence                 = 40.000000 (deg)
   Effective Take Off Angle                           = 40.000000 (deg)
   Solid angle of the detector                        = 0.001400 (deg)
   """.splitlines()

    microscopeParameters = MicroscopeParameters.MicroscopeParameters()

    beamParametersRef = BeamParameters.BeamParameters()
    beamParametersRef.incidentEnergy_keV = 30.0
    beamParametersRef.current_A = 1.0e-10
    beamParametersRef.acquisitionTime_s = 100.0
    beamParametersRef.diameter90_A = 0.0
    beamParametersRef.tiltAngle_deg = 0.0
    beamParametersRef.gaussianMean = 0.0
    beamParametersRef.gaussianSigma = 0.0
    microscopeParameters.beamParameters = beamParametersRef

    detectorParametersRef = DetectorParameters.DetectorParameters()
    detectorParametersRef.crystalName = "Silicium"
    detectorParametersRef.crystalDensity_g_cm3 = 2.33
    detectorParametersRef.crystalThickness_cm = 30000000.0
    detectorParametersRef.crystalRadius_cm = 300000000.0
    detectorParametersRef.beamDetectorDistance_cm = 400000000.0
    detectorParametersRef.deadLayerThickness_A = 200.0
    detectorParametersRef.diffusionLength_A = 0.5
    detectorParametersRef.surfaceQualityFactor = 1.0
    detectorParametersRef.noiseEdsDetector_eV = 50.0
    detectorParametersRef.thicknessBeWindow_um = 0.0
    detectorParametersRef.thicknessAlWindow_um = 0.0
    detectorParametersRef.thicknessTiWindow_um = 0.0
    detectorParametersRef.thicknessOil_um = 0.0
    detectorParametersRef.thicknessH2O_um = 0.0
    detectorParametersRef.thicknessMoxtek_um = 0.3
    detectorParametersRef.thicknessAir_um = 0.0
    detectorParametersRef.angleBetweenDetectorSpecimenNormal_deg = 50.0
    detectorParametersRef.angleBetweenDetectorXAxis_deg = 90.0
    detectorParametersRef.takeoffAngleNormalIncidence_deg = 40.0
    detectorParametersRef.takeoffAngleEffective_deg = 40.0
    detectorParametersRef.solidAngle_deg = 0.0014
    microscopeParameters.detectorParameters = detectorParametersRef

    return lines, microscopeParameters


if __name__ == '__main__':  #pragma: no cover
    logging.getLogger().setLevel(logging.DEBUG)
    from pymcxray.Testings import runTestModuleWithCoverage
    runTestModuleWithCoverage(__file__, withCoverage=False)




          

      

      

    

  

    
      
          
            
  Source code for pymcxray.FileFormat.Results.test_ModelParameters

#!/usr/bin/env python
"""
.. py:currentmodule:: FileFormat.Results.test_ModelParameters
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

ModelParameters
"""

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2012 Hendrix Demers"
__license__ = ""

# Subversion informations for the file.
__svnRevision__ = "$Revision$"
__svnDate__ = "$Date$"
__svnId__ = "$Id$"

# Standard library modules.
import unittest
import logging

# Third party modules.

# Local modules.

# Project modules
import pymcxray.FileFormat.Results.ModelParameters as ModelParameters
import pymcxray.FileFormat.MCXRayModel as MCXRayModel

# Globals and constants variables.

[docs]class TestModelParameters(unittest.TestCase):
    """
    TestCase class for the module `ModelParameters`.
    """

[docs]    def setUp(self):
        """
        Setup method.
        """

        unittest.TestCase.setUp(self)


[docs]    def tearDown(self):
        """
        Teardown method.
        """

        unittest.TestCase.tearDown(self)


[docs]    def testSkeleton(self):
        """
        First test to check if the testcase is working with the testing framework.
        """

        #self.fail("Test if the testcase is working.")
        self.assert_(True)


[docs]    def test_readFromLines(self):
        """
        Tests for method `readFromLines`.
        """

        lines, modelParametersRef = getLinesAndReference()

        modelParameters = ModelParameters.ModelParameters()
        modelParameters.readFromLines(lines)

        self.assertEquals(modelParametersRef.atomEnergyLossModel, modelParameters.atomEnergyLossModel)
        self.assertEquals(modelParametersRef.atomMeanIonizationPotentialModel, modelParameters.atomMeanIonizationPotentialModel)
        self.assertEquals(modelParametersRef.atomScreeningModel, modelParameters.atomScreeningModel)
        self.assertEquals(modelParametersRef.atomCrossSectionModel, modelParameters.atomCrossSectionModel)
        self.assertEquals(modelParametersRef.atomCrossSectionScreeningModel, modelParameters.atomCrossSectionScreeningModel)
        self.assertEquals(modelParametersRef.atomCollisionModel, modelParameters.atomCollisionModel)
        self.assertEquals(modelParametersRef.atomCollisionScreeningModel, modelParameters.atomCollisionScreeningModel)
        self.assertEquals(modelParametersRef.atomElectronRangeModel, modelParameters.atomElectronRangeModel)
        self.assertEquals(modelParametersRef.regionEnergyLossModel, modelParameters.regionEnergyLossModel)
        self.assertEquals(modelParametersRef.characterisitcCrossSectionModel, modelParameters.characterisitcCrossSectionModel)
        self.assertEquals(modelParametersRef.bremsstrahlungCrossSectionModel, modelParameters.bremsstrahlungCrossSectionModel)



        #self.fail("Test if the testcase is working.")

[docs]def getLinesAndReference():
    lines = """Model Parameters:
   Atom Energy Loss: Bethe
   Atom Mean Ionization Potential: Joy & Luo
   Atom Screening: Henoc & Maurice
   Atom Cross Section: Mott & Browning
   Atom Screening: Henoc & Maurice
   Atom Collision: Browning
   Atom Screening: Henoc & Maurice
   Atom Electron Range: Kanaya & Okayama
   Region Energy Loss: Bethe & Joy & Luo
   XRay Characteristic Cross Section: Castani
   XRay Bremsstrahlung Cross Section: Kirkpatrick & Wiedman
""".splitlines()

    modelParametersRef = ModelParameters.ModelParameters()
    modelParametersRef.atomEnergyLossModel = MCXRayModel.AtomEnergyLossModel.TYPE_BETHE
    modelParametersRef.atomMeanIonizationPotentialModel = MCXRayModel.AtomMeanIonizationPotentialModel.TYPE_JOY_LUO
    modelParametersRef.atomScreeningModel = MCXRayModel.AtomScreeningModel.TYPE_HENOC_MAURICE
    modelParametersRef.atomCrossSectionModel = MCXRayModel.AtomCrossSectionModel.TYPE_BROWNING
    modelParametersRef.atomCrossSectionScreeningModel = MCXRayModel.AtomCrossSectionScreeningModel.TYPE_HENOC_MAURICE
    modelParametersRef.atomCollisionModel = MCXRayModel.AtomCollisionModel.TYPE_BROWNING
    modelParametersRef.atomCollisionScreeningModel = MCXRayModel.AtomScreeningModel.TYPE_HENOC_MAURICE
    modelParametersRef.atomElectronRangeModel = MCXRayModel.AtomElectronRangeModel.TYPE_KANAYA_OKAYAMA
    modelParametersRef.regionEnergyLossModel = MCXRayModel.SampleEnergyLossModel.TYPE_BETHE_JOY_LUO
    modelParametersRef.characterisitcCrossSectionModel = MCXRayModel.XRayCSCharacteristicModel.TYPE_CASTANI1982
    modelParametersRef.bremsstrahlungCrossSectionModel = MCXRayModel.XRayCSBremsstrahlungModel.TYPE_KIRKPATRICK_WIEDMAN

    return lines, modelParametersRef


if __name__ == '__main__':  #pragma: no cover
    logging.getLogger().setLevel(logging.DEBUG)
    from pymcxray.Testings import runTestModuleWithCoverage
    runTestModuleWithCoverage(__file__, withCoverage=False)




          

      

      

    

  

    
      
          
            
  Source code for pymcxray.FileFormat.Results.test_Phirhoz

#!/usr/bin/env python
"""
.. py:currentmodule:: FileFormat.Results.test_Phirhoz
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

Tests for the module `Phirhoz`.
"""

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2012 Hendrix Demers"
__license__ = ""

# Subversion informations for the file.
__svnRevision__ = "$Revision$"
__svnDate__ = "$Date$"
__svnId__ = "$Id$"

# Standard library modules.
import unittest
import logging
import os.path

# Third party modules.

# Local modules.

# Project modules
import pymcxray.FileFormat.Results.Phirhoz as Phirhoz
from pymcxray.FileFormat.Results.PhirhozRegion import SHELL_L

# Globals and constants variables.

[docs]class TestPhirhoz(unittest.TestCase):
    """
    TestCase class for the module `Phirhoz`.
    """

[docs]    def setUp(self):
        """
        Setup method.
        """

        unittest.TestCase.setUp(self)

        self.testDataPath = os.path.abspath(os.path.join(os.path.dirname(__file__), "../../../test_data"))


[docs]    def tearDown(self):
        """
        Teardown method.
        """

        unittest.TestCase.tearDown(self)


[docs]    def testSkeleton(self):
        """
        First test to check if the testcase is working with the testing framework.
        """

        #self.fail("Test if the testcase is working.")
        self.assert_(True)


[docs]    def test_readFromLines(self):
        """
        Tests for method `readFromLines`.
        """

        lines, phirhozRef = getLinesAndReference(self.testDataPath)

        phirhoz = Phirhoz.Phirhoz('Au', SHELL_L)
        phirhoz.readFromLines(lines)

        self.assertEquals(phirhozRef.symbol, phirhoz.symbol)
        self.assertEquals(phirhozRef.shell, phirhoz.shell)
        self.assertEquals(phirhozRef.intensity, phirhoz.intensity)

        self.assertEquals(128, len(phirhoz.depths_A))
        self.assertEquals(128, len(phirhoz.values))

        self.assertEquals(0.0, phirhoz.depths_A[0])
        self.assertEquals(86531.709610, phirhoz.depths_A[-1])

        self.assertEquals(1.961092, phirhoz.values[0])
        self.assertEquals(0.0, phirhoz.values[-1])



        #self.fail("Test if the testcase is working.")

[docs]def getLinesAndReference(path):
    filepath = os.path.join(path, "version1.1/autoSavedFiles/phirhozGenerated_elementShell.txt")
    lines = open(filepath, 'r').readlines()

    phirhozRef = Phirhoz.Phirhoz('Au', SHELL_L)
    phirhozRef.intensity = 1.366974e+007

    return lines, phirhozRef



if __name__ == '__main__':  #pragma: no cover
    logging.getLogger().setLevel(logging.DEBUG)
    from pymcxray.Testings import runTestModuleWithCoverage
    runTestModuleWithCoverage(__file__)




          

      

      

    

  

    
      
          
            
  Source code for pymcxray.FileFormat.Results.test_PhirhozElement

#!/usr/bin/env python
"""
.. py:currentmodule:: FileFormat.Results.test_PhirhozElement
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

Tests for the module `PhirhozElement`.
"""

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2012 Hendrix Demers"
__license__ = ""

# Subversion informations for the file.
__svnRevision__ = "$Revision$"
__svnDate__ = "$Date$"
__svnId__ = "$Id$"

# Standard library modules.
import unittest
import logging

# Third party modules.

# Local modules.

# Project modules
import pymcxray.FileFormat.Results.PhirhozElement as PhirhozElement

# Globals and constants variables.

[docs]class TestPhirhozElement(unittest.TestCase):
    """
    TestCase class for the module `PhirhozElement`.
    """

[docs]    def setUp(self):
        """
        Setup method.
        """

        unittest.TestCase.setUp(self)


[docs]    def tearDown(self):
        """
        Teardown method.
        """

        unittest.TestCase.tearDown(self)


[docs]    def testSkeleton(self):
        """
        First test to check if the testcase is working with the testing framework.
        """

        #self.fail("Test if the testcase is working.")
        self.assert_(True)


[docs]    def test_readFromLine(self):
        """
        Tests for method `readFromLines`.
        """

        line, phirhozElementRef = getLineAndReference()

        phirhozElement = PhirhozElement.PhirhozElement()
        phirhozElement.readFromLine(line)

        self.assertEquals(phirhozElementRef.symbol, phirhozElement.symbol)
        self.assertEquals(phirhozElementRef.weightFraction, phirhozElement.weightFraction)
        self.assertEquals(phirhozElementRef.isIonizationShell_K, phirhozElement.isIonizationShell_K)
        self.assertEquals(phirhozElementRef.isIonizationShell_L, phirhozElement.isIonizationShell_L)
        self.assertEquals(phirhozElementRef.isIonizationShell_M, phirhozElement.isIonizationShell_M)



        #self.fail("Test if the testcase is working.")

[docs]def getLineAndReference():
    line = "Au, 100.0000000 %   Ionization shells 0 1 1"

    phirhozElementRef = PhirhozElement.PhirhozElement()
    phirhozElementRef.symbol = 'Au'
    phirhozElementRef.weightFraction = 1.0
    phirhozElementRef.isIonizationShell_K = False
    phirhozElementRef.isIonizationShell_L = True
    phirhozElementRef.isIonizationShell_M = True

    return line, phirhozElementRef


if __name__ == '__main__':  #pragma: no cover
    logging.getLogger().setLevel(logging.DEBUG)
    from pymcxray.Testings import runTestModuleWithCoverage
    runTestModuleWithCoverage(__file__, withCoverage=False)




          

      

      

    

  

    
      
          
            
  Source code for pymcxray.FileFormat.Results.test_PhirhozEmittedCharacteristic

#!/usr/bin/env python
"""
.. py:currentmodule:: FileFormat.Results.test_PhirhozEmittedCharacteristic
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

Tests for the module `PhirhozEmittedCharacteristic`.
"""

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2012 Hendrix Demers"
__license__ = ""

# Standard library modules.
import unittest
import logging

# Third party modules.

# Local modules.
from pymcxray import get_current_module_path

# Project modules
import pymcxray.FileFormat.Results.PhirhozEmittedCharacteristic as PhirhozEmittedCharacteristic

# Globals and constants variables.

[docs]class TestPhirhozEmittedCharacteristic(unittest.TestCase):
    """
    TestCase class for the module `PhirhozEmittedCharacteristic`.
    """

[docs]    def setUp(self):
        """
        Setup method.
        """

        unittest.TestCase.setUp(self)


[docs]    def tearDown(self):
        """
        Teardown method.
        """

        unittest.TestCase.tearDown(self)


[docs]    def testSkeleton(self):
        """
        First test to check if the testcase is working with the testing framework.
        """

        #self.fail("Test if the testcase is working.")
        self.assert_(True)


[docs]    def test_read(self):
        """
        Tests for method `read`.
        """
        #PhirhozMCXRay_Ag_E5d0keV_N10000e_tB0d0deg_TOA45d0deg_PhirhozEmittedCharacteristic_Region0.csv

        spectrumFile = PhirhozEmittedCharacteristic.PhirhozEmittedCharacteristic()
        spectrumFile.path = get_current_module_path(__file__, "../../../test_data/results")
        spectrumFile.basename = "PhirhozMCXRay_Ag_E5d0keV_N10000e_tB0d0deg_TOA45d0deg"

        regionID = 0
        spectrumFile.read(regionID)

        self.assertEquals(5, len(spectrumFile.fieldNames))
        self.assertEquals(128, len(spectrumFile.depth_A))
        self.assertEquals(4, len(spectrumFile.phirhozs))
        self.assertEquals(128, len(spectrumFile.phirhozs[("Ag", "La")]))



        #self.fail("Test if the testcase is working.")

if __name__ == '__main__':  #pragma: no cover
    logging.getLogger().setLevel(logging.DEBUG)
    from pymcxray.Testings import runTestModuleWithCoverage
    runTestModuleWithCoverage(__file__)




          

      

      

    

  

    
      
          
            
  Source code for pymcxray.FileFormat.Results.test_PhirhozEmittedCharacteristicThinFilm

#!/usr/bin/env python
"""
.. py:currentmodule:: FileFormat.Results.test_PhirhozEmittedCharacteristicThinFilm
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

Tests for module `PhirhozEmittedCharacteristicThinFilm`.
"""

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2014 Hendrix Demers"
__license__ = ""

# Standard library modules.
import unittest
import logging

# Third party modules.

# Local modules.
from pymcxray import get_current_module_path

# Project modules
import pymcxray.FileFormat.Results.PhirhozEmittedCharacteristicThinFilm as PhirhozEmittedCharacteristicThinFilm

# Globals and constants variables.

[docs]class TestPhirhozEmittedCharacteristicThinFilm(unittest.TestCase):
    """
    TestCase class for the module `PhirhozEmittedCharacteristicThinFilm`.
    """

[docs]    def setUp(self):
        """
        Setup method.
        """

        unittest.TestCase.setUp(self)


[docs]    def tearDown(self):
        """
        Teardown method.
        """

        unittest.TestCase.tearDown(self)


[docs]    def testSkeleton(self):
        """
        First test to check if the testcase is working with the testing framework.
        """

        #self.fail("Test if the testcase is working.")
        self.assert_(True)


[docs]    def test_read(self):
        """
        Tests for method `read`.
        """

        phirhozThinFilm = PhirhozEmittedCharacteristicThinFilm.PhirhozEmittedCharacteristicThinFilm()
        phirhozThinFilm.path = get_current_module_path(__file__, "../../../test_data/results")
        phirhozThinFilm.basename = "SimulationMCXrayPhirhozTestCases_Cu_E500d0keV_N100000e"

        phirhozThinFilm.read()

        self.assertEquals(1, phirhozThinFilm.numberRegions)

        intensity  = phirhozThinFilm.intensities[0]

        self.assertEquals("0", intensity[PhirhozEmittedCharacteristicThinFilm.INDEX_REGION])
        self.assertEquals("Cu", intensity[PhirhozEmittedCharacteristicThinFilm.ATOM_SYMBOL])
        self.assertEquals("0.00194507", intensity[PhirhozEmittedCharacteristicThinFilm.LINE_KA1])
        self.assertEquals("0.00179503", intensity[PhirhozEmittedCharacteristicThinFilm.LINE_KA2])
        self.assertEquals("0.0337762", intensity[PhirhozEmittedCharacteristicThinFilm.LINE_KB1])
        self.assertEquals("0", intensity[PhirhozEmittedCharacteristicThinFilm.LINE_KB2])
        self.assertEquals("8.20759e-158", intensity[PhirhozEmittedCharacteristicThinFilm.LINE_LA])
        self.assertEquals("0", intensity[PhirhozEmittedCharacteristicThinFilm.LINE_LB1])
        self.assertEquals("0", intensity[PhirhozEmittedCharacteristicThinFilm.LINE_LB2])
        self.assertEquals("0", intensity[PhirhozEmittedCharacteristicThinFilm.LINE_LG])
        self.assertEquals("0", intensity[PhirhozEmittedCharacteristicThinFilm.LINE_MA])


        #self.fail("Test if the testcase is working.")

[docs]    def test_getIntensity(self):
        """
        Tests for method `getIntensity`.
        """

        phirhozThinFilm = PhirhozEmittedCharacteristicThinFilm.PhirhozEmittedCharacteristicThinFilm()
        phirhozThinFilm.path = get_current_module_path(__file__, "../../../test_data/results")
        phirhozThinFilm.basename = "SimulationMCXrayPhirhozTestCases_Cu_E500d0keV_N100000e"

        phirhozThinFilm.read()

        self.assertEquals(1, phirhozThinFilm.numberRegions)

        regionID = 0
        atomicSymbol = "Cu"
        intensity = phirhozThinFilm.getIntensity(regionID, atomicSymbol, PhirhozEmittedCharacteristicThinFilm.LINE_KA1)
        self.assertAlmostEquals(0.00194507, intensity, 6)
        intensity = phirhozThinFilm.getIntensity(regionID, atomicSymbol, PhirhozEmittedCharacteristicThinFilm.LINE_KA2)
        self.assertAlmostEquals(0.00179503, intensity, 6)
        intensity = phirhozThinFilm.getIntensity(regionID, atomicSymbol, PhirhozEmittedCharacteristicThinFilm.LINE_KB1)
        self.assertAlmostEquals(0.0337762, intensity, 6)
        intensity = phirhozThinFilm.getIntensity(regionID, atomicSymbol, PhirhozEmittedCharacteristicThinFilm.LINE_KB2)
        self.assertAlmostEquals(0.0, intensity, 6)
        intensity = phirhozThinFilm.getIntensity(regionID, atomicSymbol, PhirhozEmittedCharacteristicThinFilm.LINE_LA)
        self.assertAlmostEquals(8.20759E-158, intensity, 6)
        intensity = phirhozThinFilm.getIntensity(regionID, atomicSymbol, PhirhozEmittedCharacteristicThinFilm.LINE_LB1)
        self.assertAlmostEquals(0.0, intensity, 6)
        intensity = phirhozThinFilm.getIntensity(regionID, atomicSymbol, PhirhozEmittedCharacteristicThinFilm.LINE_LB2)
        self.assertAlmostEquals(0.0, intensity, 6)
        intensity = phirhozThinFilm.getIntensity(regionID, atomicSymbol, PhirhozEmittedCharacteristicThinFilm.LINE_LG)
        self.assertAlmostEquals(0.0, intensity, 6)
        intensity = phirhozThinFilm.getIntensity(regionID, atomicSymbol, PhirhozEmittedCharacteristicThinFilm.LINE_MA)
        self.assertAlmostEquals(0.0, intensity, 6)



        #self.fail("Test if the testcase is working.")

if __name__ == '__main__':  #pragma: no cover
    logging.getLogger().setLevel(logging.DEBUG)
    from pymcxray.Testings import runTestModuleWithCoverage
    runTestModuleWithCoverage(__file__)




          

      

      

    

  

    
      
          
            
  Source code for pymcxray.FileFormat.Results.test_PhirhozGenerated

#!/usr/bin/env python
"""
.. py:currentmodule:: FileFormat.Results.test_PhirhozGenerated
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

Tests for the module `PhirhozGenerated`.#
"""

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2012 Hendrix Demers"
__license__ = ""

# Subversion informations for the file.
__svnRevision__ = "$Revision$"
__svnDate__ = "$Date$"
__svnId__ = "$Id$"

# Standard library modules.
import unittest
import logging
import os.path

# Third party modules.

# Local modules.

# Project modules
import pymcxray.FileFormat.Results.PhirhozGenerated as PhirhozGenerated
import pymcxray.FileFormat.Results.test_ModelParameters as test_ModelParameters
import pymcxray.FileFormat.Results.test_SimulationParameters as test_SimulationParameters
import pymcxray.FileFormat.Results.test_MicroscopeParameters as test_MicroscopeParameters
import pymcxray.FileFormat.Results.test_ElectronParameters as test_ElectronParameters

# Globals and constants variables.

[docs]class TestPhirhozGenerated(unittest.TestCase):
    """
    TestCase class for the module `moduleName`.
    """

[docs]    def setUp(self):
        """
        Setup method.
        """

        unittest.TestCase.setUp(self)

        self.testDataPath = os.path.abspath(os.path.join(os.path.dirname(__file__), "../../../test_data"))


[docs]    def tearDown(self):
        """
        Teardown method.
        """

        unittest.TestCase.tearDown(self)


[docs]    def testSkeleton(self):
        """
        First test to check if the testcase is working with the testing framework.
        """

        #self.fail("Test if the testcase is working.")
        self.assert_(True)


[docs]    def test_read(self):
        """
        Tests for method `read`.
        """

        filepath = os.path.join(self.testDataPath, "version1.1", "autoSavedFiles", "DetectionLimits_N1000x_C_r10A_z11A_Au_E30d0keV.txt")
        phirhozFile = PhirhozGenerated.PhirhozGenerated()
        phirhozFile.read(filepath)

        modelParameters = phirhozFile.modelParameters
        modelParametersRef = self._getModelParametersReference()
        self.assertEquals(modelParametersRef.atomEnergyLossModel, modelParameters.atomEnergyLossModel)
        self.assertEquals(modelParametersRef.atomMeanIonizationPotentialModel, modelParameters.atomMeanIonizationPotentialModel)
        self.assertEquals(modelParametersRef.atomScreeningModel, modelParameters.atomScreeningModel)
        self.assertEquals(modelParametersRef.atomCrossSectionModel, modelParameters.atomCrossSectionModel)
        self.assertEquals(modelParametersRef.atomCrossSectionScreeningModel, modelParameters.atomCrossSectionScreeningModel)
        self.assertEquals(modelParametersRef.atomCollisionModel, modelParameters.atomCollisionModel)
        self.assertEquals(modelParametersRef.atomCollisionScreeningModel, modelParameters.atomCollisionScreeningModel)
        self.assertEquals(modelParametersRef.atomElectronRangeModel, modelParameters.atomElectronRangeModel)
        self.assertEquals(modelParametersRef.regionEnergyLossModel, modelParameters.regionEnergyLossModel)
        self.assertEquals(modelParametersRef.characterisitcCrossSectionModel, modelParameters.characterisitcCrossSectionModel)
        self.assertEquals(modelParametersRef.bremsstrahlungCrossSectionModel, modelParameters.bremsstrahlungCrossSectionModel)

        simulationParameters = phirhozFile.simulationParameters
        simulationParametersRef = self._getSimulationParametersReference()
        self.assertEquals(simulationParametersRef.numberElectrons, simulationParameters.numberElectrons)
        self.assertEquals(simulationParametersRef.numberPhotons, simulationParameters.numberPhotons)
        self.assertEquals(simulationParametersRef.numberEnergyWindows, simulationParameters.numberEnergyWindows)
        self.assertEquals(simulationParametersRef.numberLayersX, simulationParameters.numberLayersX)
        self.assertEquals(simulationParametersRef.numberLayersY, simulationParameters.numberLayersY)
        self.assertEquals(simulationParametersRef.numberLayersZ, simulationParameters.numberLayersZ)
        self.assertEquals(simulationParametersRef.numberChannels, simulationParameters.numberChannels)
        self.assertEquals(simulationParametersRef.interpolationType, simulationParameters.interpolationType)
        self.assertEquals(simulationParametersRef.edsMaximumEnergy_keV, simulationParameters.edsMaximumEnergy_keV)
        self.assertEquals(simulationParametersRef.generalizedWalk, simulationParameters.generalizedWalk)
        self.assertEquals(simulationParametersRef.useLiveTime_s, simulationParameters.useLiveTime_s)
        self.assertEquals(simulationParametersRef.maximumLiveTime_s, simulationParameters.maximumLiveTime_s)

        microscopeParameters = phirhozFile.microscopeParameters
        microscopeParametersRef = self._getMicroscopeParametersReference()

        beamParametersRef = microscopeParametersRef.beamParameters
        beamParameters = microscopeParameters.beamParameters
        self.assertAlmostEquals(beamParametersRef.incidentEnergy_keV, beamParameters.incidentEnergy_keV)
        self.assertAlmostEquals(beamParametersRef.current_A, beamParameters.current_A)
        self.assertAlmostEquals(beamParametersRef.acquisitionTime_s, beamParameters.acquisitionTime_s)
        self.assertAlmostEquals(beamParametersRef.diameter90_A, beamParameters.diameter90_A)
        self.assertAlmostEquals(beamParametersRef.tiltAngle_deg, beamParameters.tiltAngle_deg)
        self.assertAlmostEquals(beamParametersRef.gaussianMean, beamParameters.gaussianMean)
        self.assertAlmostEquals(beamParametersRef.gaussianSigma, beamParameters.gaussianSigma)

        detectorParametersRef = microscopeParametersRef.detectorParameters
        detectorParameters = microscopeParameters.detectorParameters
        self.assertEquals(detectorParametersRef.crystalName, detectorParameters.crystalName)
        self.assertAlmostEquals(detectorParametersRef.crystalDensity_g_cm3, detectorParameters.crystalDensity_g_cm3)
        #self.assertAlmostEquals(detectorParametersRef.crystalThickness_cm, detectorParameters.crystalThickness_cm)
        #self.assertAlmostEquals(detectorParametersRef.crystalRadius_cm, detectorParameters.crystalRadius_cm)
        #self.assertAlmostEquals(detectorParametersRef.beamDetectorDistance_cm, detectorParameters.beamDetectorDistance_cm)
        self.assertAlmostEquals(detectorParametersRef.deadLayerThickness_A, detectorParameters.deadLayerThickness_A)
        self.assertAlmostEquals(detectorParametersRef.diffusionLength_A, detectorParameters.diffusionLength_A)
        self.assertAlmostEquals(detectorParametersRef.surfaceQualityFactor, detectorParameters.surfaceQualityFactor)
        self.assertAlmostEquals(detectorParametersRef.noiseEdsDetector_eV, detectorParameters.noiseEdsDetector_eV)
        self.assertAlmostEquals(detectorParametersRef.thicknessBeWindow_um, detectorParameters.thicknessBeWindow_um)
        self.assertAlmostEquals(detectorParametersRef.thicknessAlWindow_um, detectorParameters.thicknessAlWindow_um)
        self.assertAlmostEquals(detectorParametersRef.thicknessTiWindow_um, detectorParameters.thicknessTiWindow_um)
        self.assertAlmostEquals(detectorParametersRef.thicknessOil_um, detectorParameters.thicknessOil_um)
        self.assertAlmostEquals(detectorParametersRef.thicknessH2O_um, detectorParameters.thicknessH2O_um)
        self.assertAlmostEquals(detectorParametersRef.thicknessMoxtek_um, detectorParameters.thicknessMoxtek_um)
        self.assertAlmostEquals(detectorParametersRef.thicknessAir_um, detectorParameters.thicknessAir_um)
        self.assertAlmostEquals(detectorParametersRef.angleBetweenDetectorSpecimenNormal_deg, detectorParameters.angleBetweenDetectorSpecimenNormal_deg)
        self.assertAlmostEquals(detectorParametersRef.angleBetweenDetectorXAxis_deg, detectorParameters.angleBetweenDetectorXAxis_deg)
        self.assertAlmostEquals(detectorParametersRef.takeoffAngleNormalIncidence_deg, detectorParameters.takeoffAngleNormalIncidence_deg)
        self.assertAlmostEquals(detectorParametersRef.takeoffAngleEffective_deg, detectorParameters.takeoffAngleEffective_deg)
        self.assertAlmostEquals(detectorParametersRef.solidAngle_deg, detectorParameters.solidAngle_deg)

        electronParameters = phirhozFile.electronParameters
        electronParametersRef = self._getElectronParametersReference()
        self.assertEquals(electronParametersRef.numberSimulatedElectrons, electronParameters.numberSimulatedElectrons)
        self.assertEquals(electronParametersRef.meanNumberCollisionPerElectrons, electronParameters.meanNumberCollisionPerElectrons)
        self.assertEquals(electronParametersRef.meanDistanceBetweenCollisions_A, electronParameters.meanDistanceBetweenCollisions_A)
        self.assertEquals(electronParametersRef.meanPolarAngleCollision_deg, electronParameters.meanPolarAngleCollision_deg)
        self.assertEquals(electronParametersRef.meanAzimuthalAngleCollision_deg, electronParameters.meanAzimuthalAngleCollision_deg)
        self.assertEquals(electronParametersRef.backscatteredRatio, electronParameters.backscatteredRatio)
        self.assertEquals(electronParametersRef.internalRatio, electronParameters.internalRatio)
        self.assertEquals(electronParametersRef.throughRatio, electronParameters.throughRatio)
        self.assertEquals(electronParametersRef.skirtRatio, electronParameters.skirtRatio)
        self.assertEquals(electronParametersRef.eRatio, electronParameters.eRatio)

        self.assertEquals(2, phirhozFile.numberRegions)


        #self.fail("Test if the testcase is working.")

    def _getModelParametersReference(self):
        _lines, modelParametersRef = test_ModelParameters.getLinesAndReference()
        return modelParametersRef

    def _getSimulationParametersReference(self):
        _lines, simulationParametersRef = test_SimulationParameters.getLinesAndReference()
        return simulationParametersRef

    def _getMicroscopeParametersReference(self):
        _lines, microscopeParametersRef = test_MicroscopeParameters.getLinesAndReference()
        return microscopeParametersRef

    def _getElectronParametersReference(self):
        _lines, electronParametersRef = test_ElectronParameters.getLinesAndReference()
        return electronParametersRef


if __name__ == '__main__':  #pragma: no cover
    logging.getLogger().setLevel(logging.DEBUG)
    from pymcxray.Testings import runTestModuleWithCoverage
    runTestModuleWithCoverage(__file__, withCoverage=False)




          

      

      

    

  

    
      
          
            
  Source code for pymcxray.FileFormat.Results.test_PhirhozGeneratedCharacteristic

#!/usr/bin/env python
"""
.. py:currentmodule:: FileFormat.Results.test_PhirhozGeneratedCharacteristic
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

Tests for the module `PhirhozGeneratedCharacteristic`.
"""

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2012 Hendrix Demers"
__license__ = ""

# Standard library modules.
import unittest
import logging

# Third party modules.

# Local modules.
from pymcxray import get_current_module_path

# Project modules
import pymcxray.FileFormat.Results.PhirhozGeneratedCharacteristic as PhirhozGeneratedCharacteristic

# Globals and constants variables.

[docs]class TestPhirhozGeneratedCharacteristic(unittest.TestCase):
    """
    TestCase class for the module `PhirhozGeneratedCharacteristic`.
    """

[docs]    def setUp(self):
        """
        Setup method.
        """

        unittest.TestCase.setUp(self)


[docs]    def tearDown(self):
        """
        Teardown method.
        """

        unittest.TestCase.tearDown(self)


[docs]    def testSkeleton(self):
        """
        First test to check if the testcase is working with the testing framework.
        """

        #self.fail("Test if the testcase is working.")
        self.assert_(True)


[docs]    def test_read(self):
        """
        Tests for method `read`.
        """
        #PhirhozMCXRay_Ag_E5d0keV_N10000e_tB0d0deg_TOA45d0deg_PhirhozGeneratedCharacteristic_Region0.csv

        spectrumFile = PhirhozGeneratedCharacteristic.PhirhozGeneratedCharacteristic()
        spectrumFile.path = get_current_module_path(__file__, "../../../test_data/results")
        spectrumFile.basename = "PhirhozMCXRay_Ag_E5d0keV_N10000e_tB0d0deg_TOA45d0deg"

        regionID = 0
        spectrumFile.read(regionID)

        self.assertEquals(2, len(spectrumFile.fieldNames))
        self.assertEquals(128, len(spectrumFile.depth_A))
        self.assertEquals(1, len(spectrumFile.phirhozs))
        self.assertEquals(128, len(spectrumFile.phirhozs[("Ag", "L")]))



        #self.fail("Test if the testcase is working.")

if __name__ == '__main__':  #pragma: no cover
    logging.getLogger().setLevel(logging.DEBUG)
    from pymcxray.Testings import runTestModuleWithCoverage
    runTestModuleWithCoverage(__file__)




          

      

      

    

  

    
      
          
            
  Source code for pymcxray.FileFormat.Results.test_PhirhozGeneratedCharacteristicThinFilm

#!/usr/bin/env python
"""
.. py:currentmodule:: FileFormat.Results.test_PhirhozGeneratedCharacteristicThinFilm
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

Tests for module `PhirhozGeneratedCharacteristicThinFilm`.
"""

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2014 Hendrix Demers"
__license__ = ""##

# Standard library modules.
import unittest
import logging

# Third party modules.

# Local modules.
from pymcxray import get_current_module_path

# Project modules
import pymcxray.FileFormat.Results.PhirhozGeneratedCharacteristicThinFilm as PhirhozGeneratedCharacteristicThinFilm

# Globals and constants variables.

[docs]class TestPhirhozGeneratedCharacteristicThinFilm(unittest.TestCase):
    """
    TestCase class for the module `PhirhozGeneratedCharacteristicThinFilm`.
    """

[docs]    def setUp(self):
        """
        Setup method.
        """

        unittest.TestCase.setUp(self)


[docs]    def tearDown(self):
        """
        Teardown method.
        """

        unittest.TestCase.tearDown(self)


[docs]    def testSkeleton(self):
        """
        First test to check if the testcase is working with the testing framework.
        """

        #self.fail("Test if the testcase is working.")
        self.assert_(True)


[docs]    def test_read(self):
        """
        Tests for method `read`.
        """

        phirhozThinFilm = PhirhozGeneratedCharacteristicThinFilm.PhirhozGeneratedCharacteristicThinFilm()
        phirhozThinFilm.path = get_current_module_path(__file__, "../../../test_data/results")
        phirhozThinFilm.basename = "SimulationMCXrayPhirhozTestCases_Cu_E500d0keV_N100000e"

        phirhozThinFilm.read()

        self.assertEquals(1, phirhozThinFilm.numberRegions)

        intensity  = phirhozThinFilm.intensities[0]

        self.assertEquals("0", intensity[PhirhozGeneratedCharacteristicThinFilm.INDEX_REGION])
        self.assertEquals("Cu", intensity[PhirhozGeneratedCharacteristicThinFilm.ATOM_SYMBOL])
        self.assertEquals("390.159", intensity[PhirhozGeneratedCharacteristicThinFilm.SUBSHELL_K])
        self.assertEquals("13367.3", intensity[PhirhozGeneratedCharacteristicThinFilm.SUBSHELL_L])
        self.assertEquals("0", intensity[PhirhozGeneratedCharacteristicThinFilm.SUBSHELL_M])


        #self.fail("Test if the testcase is working.")

[docs]    def test_getIntensity(self):
        """
        Tests for method `getIntensity`.
        """

        phirhozThinFilm = PhirhozGeneratedCharacteristicThinFilm.PhirhozGeneratedCharacteristicThinFilm()
        phirhozThinFilm.path = get_current_module_path(__file__, "../../../test_data/results")
        phirhozThinFilm.basename = "SimulationMCXrayPhirhozTestCases_Cu_E500d0keV_N100000e"

        phirhozThinFilm.read()

        self.assertEquals(1, phirhozThinFilm.numberRegions)

        regionID = 0
        atomicSymbol = "Cu"
        intensity = phirhozThinFilm.getIntensity(regionID, atomicSymbol, PhirhozGeneratedCharacteristicThinFilm.SUBSHELL_K)
        self.assertAlmostEquals(390.159, intensity, 6)
        intensity = phirhozThinFilm.getIntensity(regionID, atomicSymbol, PhirhozGeneratedCharacteristicThinFilm.SUBSHELL_L)
        self.assertAlmostEquals(13367.3, intensity, 6)
        intensity = phirhozThinFilm.getIntensity(regionID, atomicSymbol, PhirhozGeneratedCharacteristicThinFilm.SUBSHELL_M)
        self.assertAlmostEquals(0.0, intensity, 6)



        #self.fail("Test if the testcase is working.")

if __name__ == '__main__':  #pragma: no cover
    logging.getLogger().setLevel(logging.DEBUG)
    from pymcxray.Testings import runTestModuleWithCoverage
    runTestModuleWithCoverage(__file__)




          

      

      

    

  

    
      
          
            
  Source code for pymcxray.FileFormat.Results.test_PhirhozRegion

#!/usr/bin/env python
"""
.. py:currentmodule:: FileFormat.Results.test_PhirhozRegion
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

Tests for the module `PhirhozRegion`.
"""

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2012 Hendrix Demers"
__license__ = ""

# Subversion informations for the file.
__svnRevision__ = "$Revision$"
__svnDate__ = "$Date$"
__svnId__ = "$Id$"

# Standard library modules.
import unittest
import logging
import os.path

# Third party modules.

# Local modules.

# Project modules
import pymcxray.FileFormat.Results.PhirhozRegion as PhirhozRegion

# Globals and constants variables.

[docs]class TestPhirhozRegion(unittest.TestCase):
    """
    TestCase class for the module `PhirhozRegion`.
    """

[docs]    def setUp(self):
        """
        Setup method.
        """

        unittest.TestCase.setUp(self)

        self.testDataPath = os.path.abspath(os.path.join(os.path.dirname(__file__), "../../../test_data"))


[docs]    def tearDown(self):
        """
        Teardown method.
        """

        unittest.TestCase.tearDown(self)


[docs]    def testSkeleton(self):
        """
        First test to check if the testcase is working with the testing framework.
        """

        #self.fail("Test if the testcase is working.")
        self.assert_(True)


[docs]    def test_readFromLines(self):
        """
        Tests for method `readFromLines`.
        """

        lines, phirhozRegionRef = getLinesAndReference(self.testDataPath)

        phirhozRegion = PhirhozRegion.PhirhozRegion(64, 128)
        phirhozRegion.readFromLines(lines)

        self.assertEquals(phirhozRegionRef.regionID, phirhozRegion.regionID)



        #self.fail("Test if the testcase is working.")

[docs]def getLinesAndReference(path):
    filepath = os.path.join(path, "version1.1/autoSavedFiles/phirhozGenerated_region0.txt")
    lines = open(filepath, 'r').readlines()

    phirhozRegionRef = PhirhozRegion.PhirhozRegion(64, 128)
    phirhozRegionRef.regionID = 0

    return lines, phirhozRegionRef


if __name__ == '__main__':  #pragma: no cover
    logging.getLogger().setLevel(logging.DEBUG)
    from pymcxray.Testings import runTestModuleWithCoverage
    runTestModuleWithCoverage(__file__)




          

      

      

    

  

    
      
          
            
  Source code for pymcxray.FileFormat.Results.test_RegionParameters

#!/usr/bin/env python
"""
.. py:currentmodule:: FileFormat.Results.test_RegionParameters
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

Tests for the module `RegionParameters`.
"""

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2012 Hendrix Demers"
__license__ = ""

# Subversion informations for the file.
__svnRevision__ = "$Revision$"
__svnDate__ = "$Date$"
__svnId__ = "$Id$"

# Standard library modules.
import unittest
import logging

# Third party modules.

# Local modules.

# Project modules
import pymcxray.FileFormat.Results.RegionParameters as RegionParameters

# Globals and constants variables.

[docs]class TestRegionParameters(unittest.TestCase):
    """
    TestCase class for the module `RegionParameters`.
    """

[docs]    def setUp(self):
        """
        Setup method.
        """

        unittest.TestCase.setUp(self)


[docs]    def tearDown(self):
        """
        Teardown method.
        """

        unittest.TestCase.tearDown(self)


[docs]    def testSkeleton(self):
        """
        First test to check if the testcase is working with the testing framework.
        """

        #self.fail("Test if the testcase is working.")
        self.assert_(True)



if __name__ == '__main__':  #pragma: no cover
    logging.getLogger().setLevel(logging.DEBUG)
    from pymcxray.Testings import runTestModuleWithCoverage
    runTestModuleWithCoverage(__file__)




          

      

      

    

  

    
      
          
            
  Source code for pymcxray.FileFormat.Results.test_RegionVolume

#!/usr/bin/env python
"""
.. py:currentmodule:: FileFormat.Results.test_RegionVolume
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

Tests for the module `RegionVolume`.
"""

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2012 Hendrix Demers"
__license__ = ""

# Subversion informations for the file.
__svnRevision__ = "$Revision$"
__svnDate__ = "$Date$"
__svnId__ = "$Id$"

# Standard library modules.
import unittest
import logging

# Third party modules.

# Local modules.

# Project modules
import pymcxray.FileFormat.Results.RegionVolume as RegionVolume
import pymcxray.FileFormat.RegionType as RegionType
import pymcxray.FileFormat.RegionDimensions as RegionDimensions

# Globals and constants variables.

[docs]class TestRegionVolume(unittest.TestCase):
    """
    TestCase class for the module `RegionVolume`.
    """

[docs]    def setUp(self):
        """
        Setup method.
        """

        unittest.TestCase.setUp(self)


[docs]    def tearDown(self):
        """
        Teardown method.
        """

        unittest.TestCase.tearDown(self)


[docs]    def testSkeleton(self):
        """
        First test to check if the testcase is working with the testing framework.
        """

        #self.fail("Test if the testcase is working.")
        self.assert_(True)


[docs]    def NOtest_readFromLines(self):
        """
        Tests for method `readFromLines`.
        """

        lines, regionVolumeRef = getLinesAndReference()

        regionVolume = RegionVolume.RegionVolume()
        regionVolume.readFromLines(lines)

        self.assertEquals(regionVolumeRef.regionID, regionVolume.regionID)
        self.assertEquals(regionVolumeRef.volumeSize, regionVolume.volumeSize)
        self.assertEquals(regionVolumeRef.volumeMinimum_A, regionVolume.volumeMinimum_A)
        self.assertEquals(regionVolumeRef.volumeMaximum_A, regionVolume.volumeMaximum_A)
        self.assertEquals(regionVolumeRef.volumeType, regionVolume.volumeType)
        self.assertEquals(regionVolumeRef.volumeParameters, regionVolume.volumeParameters)
        self.assertEquals(regionVolumeRef.isExclusion, regionVolume.isExclusion)
        self.assertEquals(regionVolumeRef.isCompact, regionVolume.isCompact)
        self.assertEquals(regionVolumeRef.isEmpty, regionVolume.isEmpty)

        self.fail("Test if the testcase is working.")



[docs]def getLinesAndReference():
    lines = """Volume ID   = 0
Volume size = 8.000000e+030
Volume extents min (-1.000000e+010, -1.000000e+010,  0.000000e+000)
Volume extents max ( 1.000000e+010,  1.000000e+010,  2.000000e+010)
BOX
-10000000000.000000 10000000000.000000 -10000000000.000000 10000000000.000000 0.000000 20000000000.000000
Exclusion region
Volume has holes

""".splitlines()

    regionVolumeRef = RegionVolume.RegionVolume()
    regionVolumeRef.volumeID = 0
    regionVolumeRef.volumeSize = 8.000000e+030
    regionVolumeRef.volumeMinimum_A = (-1.0e10, -1.0e10, 0.0)
    regionVolumeRef.volumeMaximum_A = (1.0e10, 1.0e10, 2.0e10)
    regionVolumeRef.volumeType = RegionType.REGION_TYPE_BOX
    parameters = [-10000000000.0, 10000000000.0, -10000000000.0, 10000000000.0, 0.0, 20000000000.0]
    regionVolumeRef.volumeParameters = RegionDimensions.RegionDimensionsBox(parameters)
    regionVolumeRef.isExclusion = True
    regionVolumeRef.isCompact = False
    regionVolumeRef.isEmpty = False

    return lines, regionVolumeRef


if __name__ == '__main__':  #pragma: no cover
    logging.getLogger().setLevel(logging.DEBUG)
    from pymcxray.Testings import runTestModuleWithCoverage
    runTestModuleWithCoverage(__file__)




          

      

      

    

  

    
      
          
            
  Source code for pymcxray.FileFormat.Results.test_SimulationParameters

#!/usr/bin/env python
"""
.. py:currentmodule:: FileFormat.Results.test_SimulationParameters
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

Tests for the module `SimulationParameters`.
"""

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2012 Hendrix Demers"
__license__ = ""

# Subversion informations for the file.
__svnRevision__ = "$Revision$"
__svnDate__ = "$Date$"
__svnId__ = "$Id$"

# Standard library modules.
import unittest
import logging

# Third party modules.

# Local modules.

# Project modules
import pymcxray.FileFormat.Results.SimulationParameters as SimulationParameters

# Globals and constants variables.

[docs]class TestSimulationParameters(unittest.TestCase):
    """
    TestCase class for the module `SimulationParameters`.
    """

[docs]    def setUp(self):
        """
        Setup method.
        """

        unittest.TestCase.setUp(self)


[docs]    def tearDown(self):
        """
        Teardown method.
        """

        unittest.TestCase.tearDown(self)


[docs]    def testSkeleton(self):
        """
        First test to check if the testcase is working with the testing framework.
        """

        #self.fail("Test if the testcase is working.")
        self.assert_(True)


[docs]    def test_readFromLines(self):
        """
        Tests for method `readFromLines`.
        """

        lines, simulationParametersRef = getLinesAndReference()

        simulationParameters = SimulationParameters.SimulationParameters()
        simulationParameters.readFromLines(lines)

        self.assertEquals(simulationParametersRef.numberElectrons, simulationParameters.numberElectrons)
        self.assertEquals(simulationParametersRef.numberPhotons, simulationParameters.numberPhotons)
        self.assertEquals(simulationParametersRef.numberEnergyWindows, simulationParameters.numberEnergyWindows)
        self.assertEquals(simulationParametersRef.numberLayersX, simulationParameters.numberLayersX)
        self.assertEquals(simulationParametersRef.numberLayersY, simulationParameters.numberLayersY)
        self.assertEquals(simulationParametersRef.numberLayersZ, simulationParameters.numberLayersZ)
        self.assertEquals(simulationParametersRef.numberChannels, simulationParameters.numberChannels)
        self.assertEquals(simulationParametersRef.interpolationType, simulationParameters.interpolationType)
        self.assertEquals(simulationParametersRef.edsMaximumEnergy_keV, simulationParameters.edsMaximumEnergy_keV)
        self.assertEquals(simulationParametersRef.generalizedWalk, simulationParameters.generalizedWalk)
        self.assertEquals(simulationParametersRef.useLiveTime_s, simulationParameters.useLiveTime_s)
        self.assertEquals(simulationParametersRef.maximumLiveTime_s, simulationParameters.maximumLiveTime_s)



        #self.fail("Test if the testcase is working.")

[docs]def getLinesAndReference():
    lines = """Simulation Parameters:
   Total simulated electrons      = 10000
   Total simulated photons in EDS = 1000
   Number of energy windows       = 64
   Number of layers in PhiRoX     = 128
   Number of layers in PhiRoY     = 128
   Number of layers in PhiRoZ     = 128
   Number of channels in spectras = 1024
   Spectras interpolation type    = 2
   EDS spectras maximum energy    = 0
   Generalized Walk               = 0
   Use Live Time                  = 0
   Live Time Max                  = 1.000000e-014
""".splitlines()

    simulationParametersRef = SimulationParameters.SimulationParameters()
    simulationParametersRef.numberElectrons = 10000
    simulationParametersRef.numberPhotons = 1000
    simulationParametersRef.numberEnergyWindows = 64
    simulationParametersRef.numberLayersX = 128
    simulationParametersRef.numberLayersY = 128
    simulationParametersRef.numberLayersZ = 128
    simulationParametersRef.numberChannels = 1024
    simulationParametersRef.interpolationType = 2
    simulationParametersRef.edsMaximumEnergy_keV = 0.0
    simulationParametersRef.generalizedWalk = 0
    simulationParametersRef.useLiveTime_s = 0.0
    simulationParametersRef.maximumLiveTime_s = 1.0e-014

    return lines, simulationParametersRef


if __name__ == '__main__':  #pragma: no cover
    logging.getLogger().setLevel(logging.DEBUG)
    from pymcxray.Testings import runTestModuleWithCoverage
    runTestModuleWithCoverage(__file__)




          

      

      

    

  

    
      
          
            
  Source code for pymcxray.FileFormat.Results.test_Spectra

#!/usr/bin/env python
"""
.. py:currentmodule:: FileFormat.Results.test_Spectra
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

Tests for the module `Spectra`.
"""

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2012 Hendrix Demers"
__license__ = ""

# Subversion informations for the file.
__svnRevision__ = "$Revision$"
__svnDate__ = "$Date$"
__svnId__ = "$Id$"

# Standard library modules.
import unittest
import logging
import os.path

# Third party modules.

# Local modules.

# Project modules
import pymcxray.FileFormat.Results.Spectra as Spectra

# Globals and constants variables.

[docs]class TestSpectra(unittest.TestCase):
    """
    TestCase class for the module `Spectra`.
    """

[docs]    def setUp(self):
        """
        Setup method.
        """

        unittest.TestCase.setUp(self)

        self.testDataPath = os.path.abspath(os.path.join(os.path.dirname(__file__), "../../../test_data"))


[docs]    def tearDown(self):
        """
        Teardown method.
        """

        unittest.TestCase.tearDown(self)


[docs]    def testSkeleton(self):
        """
        First test to check if the testcase is working with the testing framework.
        """

        #self.fail("Test if the testcase is working.")
        self.assert_(True)


[docs]    def test_read(self):
        """
        Tests for method `read`.
        """

        filepath = os.path.join(self.testDataPath, "autoSavedFiles", "McXRayXABX.txt")
        spectraFile = Spectra.Spectra()
        spectraFile.read(filepath)

        spectrum = spectraFile.getSpecimenSpectrum()
        energies_keV = spectrum.energies_keV
        intensities = spectrum.intensities
        backgrounds = spectrum.backgroundIntensities

        self.assertEquals(1024, len(energies_keV))
        self.assertEquals(1024, len(intensities))

        self.assertAlmostEquals(0.009766, energies_keV[0], 6)
        self.assertAlmostEquals(19.970703, energies_keV[-2], 6)
        self.assertAlmostEquals(19.990234, energies_keV[-1], 6)

        self.assertAlmostEquals(1.872409e+010, intensities[0], 6)
        self.assertAlmostEquals(1.561892e+012, intensities[-2], 6)
        self.assertAlmostEquals(0.000000e+000, intensities[-1], 6)

        self.assertAlmostEquals(1.872409e+010, backgrounds[0], 6)
        self.assertAlmostEquals(1.561892e+012, backgrounds[-2], 6)
        self.assertAlmostEquals(0.000000e+000, backgrounds[-1], 6)

        spectrum = spectraFile.getRegionSpectrum(0)
        energies_keV = spectrum.energies_keV
        intensities = spectrum.intensities
        backgrounds = spectrum.backgroundIntensities

        self.assertEquals(1024, len(energies_keV))
        self.assertEquals(1024, len(intensities))

        self.assertAlmostEquals(0.009766, energies_keV[0], 6)
        self.assertAlmostEquals(19.970703, energies_keV[-2], 6)
        self.assertAlmostEquals(19.990234, energies_keV[-1], 6)

        self.assertAlmostEquals(1.872409e+010, intensities[0], 6)
        self.assertAlmostEquals(1.561892e+012, intensities[-2], 6)
        self.assertAlmostEquals(0.000000e+000, intensities[-1], 6)

        self.assertAlmostEquals(1.872409e+010, backgrounds[0], 6)
        self.assertAlmostEquals(1.561892e+012, backgrounds[-2], 6)
        self.assertAlmostEquals(0.000000e+000, backgrounds[-1], 6)

        spectrum = spectraFile.getElementSpectrum(regionID=0, elementName="Carbon")
        energies_keV = spectrum.energies_keV
        intensities = spectrum.intensities

        self.assertEquals(1024, len(energies_keV))
        self.assertEquals(1024, len(intensities))

        self.assertAlmostEquals(0.009766, energies_keV[0], 6)
        self.assertAlmostEquals(0.185547, energies_keV[9], 6)
        self.assertAlmostEquals(0.380859, energies_keV[19], 6)
        self.assertAlmostEquals(19.990234, energies_keV[-1], 6)

        self.assertAlmostEquals(0.0, intensities[0], 6)
        self.assertAlmostEquals(2.822840e+014, intensities[9], 6)
        self.assertAlmostEquals(2.100012e+014, intensities[19], 6)
        self.assertAlmostEquals(0.000000e+000, intensities[-1], 6)


        #self.fail("Test if the testcase is working.")

[docs]    def test_readSpecimen(self):
        """
        Tests for method `readSpecimen`.
        """

        filepath = os.path.join(self.testDataPath, "autoSavedFiles", "McXRayXABX.txt")
        lines = open(filepath, 'r').readlines()[:1070]
        spectraFile = Spectra.Spectra()
        lineIndex = spectraFile.readSpecimen(lines)
        self.assertEquals(1067, lineIndex)

        spectrum = spectraFile.getSpecimenSpectrum()
        energies_keV = spectrum.energies_keV
        intensities = spectrum.intensities
        backgrounds = spectrum.backgroundIntensities

        self.assertEquals(1024, len(energies_keV))
        self.assertEquals(1024, len(intensities))

        self.assertAlmostEquals(0.009766, energies_keV[0], 6)
        self.assertAlmostEquals(19.970703, energies_keV[-2], 6)
        self.assertAlmostEquals(19.990234, energies_keV[-1], 6)

        self.assertAlmostEquals(1.872409e+010, intensities[0], 6)
        self.assertAlmostEquals(1.561892e+012, intensities[-2], 6)
        self.assertAlmostEquals(0.000000e+000, intensities[-1], 6)

        self.assertAlmostEquals(1.872409e+010, backgrounds[0], 6)
        self.assertAlmostEquals(1.561892e+012, backgrounds[-2], 6)
        self.assertAlmostEquals(0.000000e+000, backgrounds[-1], 6)


        #self.fail("Test if the testcase is working.")

[docs]    def test_readRegion(self):
        """
        Tests for method `readRegion`.
        """

        filepath = os.path.join(self.testDataPath, "autoSavedFiles", "McXRayXABX.txt")
        lines = open(filepath, 'r').readlines()[1069:3143]
        spectraFile = Spectra.Spectra()
        spectraFile.readRegion(lines)

        regionParameters = spectraFile.getRegionParameters(0)

        self.assertEquals(0, regionParameters.regionID)
        self.assertEquals(1, regionParameters.numberElements)

        element = regionParameters.elements[0]
        self.assertEquals("Carbon", element.name)
        self.assertAlmostEquals(1.0, element.massFraction, 6)

        self.assertAlmostEquals(346.177758, regionParameters.layerThickness_A, 6)

        spectrum = spectraFile.getRegionSpectrum(0)
        energies_keV = spectrum.energies_keV
        intensities = spectrum.intensities
        backgrounds = spectrum.backgroundIntensities

        self.assertEquals(1024, len(energies_keV))
        self.assertEquals(1024, len(intensities))

        self.assertAlmostEquals(0.009766, energies_keV[0], 6)
        self.assertAlmostEquals(19.970703, energies_keV[-2], 6)
        self.assertAlmostEquals(19.990234, energies_keV[-1], 6)

        self.assertAlmostEquals(1.872409e+010, intensities[0], 6)
        self.assertAlmostEquals(1.561892e+012, intensities[-2], 6)
        self.assertAlmostEquals(0.000000e+000, intensities[-1], 6)

        self.assertAlmostEquals(1.872409e+010, backgrounds[0], 6)
        self.assertAlmostEquals(1.561892e+012, backgrounds[-2], 6)
        self.assertAlmostEquals(0.000000e+000, backgrounds[-1], 6)


        #self.fail("Test if the testcase is working.")

[docs]    def test__extractRegionHeader(self):
        """
        Tests for method `_extractRegionHeader`.
        """

        lines = \
"""Region 0 number of elements = 1
   Weight fraction of Carbon = 1.000000
Thickness of layers in phi-ro-z = 346.177758 (A)
""".splitlines()

        spectraFile = Spectra.Spectra()
        regionParameters = spectraFile._extractRegionHeader(lines)

        self.assertEquals(0, regionParameters.regionID)
        self.assertEquals(1, regionParameters.numberElements)

        element = regionParameters.elements[0]
        self.assertEquals("Carbon", element.name)
        self.assertAlmostEquals(1.0, element.massFraction, 6)

        self.assertAlmostEquals(346.177758, regionParameters.layerThickness_A, 6)


        #self.fail("Test if the testcase is working.")

[docs]    def test__extractElementHeader(self):
        """
        Tests for method `_extractElementHeader`.
        """

        lines = \
"""Carbon weight fraction = 1.000000


Emitted Intensity
   Ka 6.000000 1.794839e+006 (photon/e/str)
   Ka 6.000000 1.407736e+018 (photon)
Generated Intensity
   Ka 6.000000 1.589397e-007 (photon/e/str)
Peak to Background
   Ka 6.000000 0.000000e+000


Ratio of emitted x-ray Intensity to absorbed energy = 3.439050e-018
Ratio of emitted x-ray Intensity times energy to absorbed energy = 6.281129e-018

""".splitlines()

        spectraFile = Spectra.Spectra()
        elementParameters = spectraFile._extractElementHeader(lines)



        #self.fail("Test if the testcase is working.")

if __name__ == '__main__':  #pragma: no cover
    logging.getLogger().setLevel(logging.DEBUG)
    from pymcxray.Testings import runTestModuleWithCoverage
    runTestModuleWithCoverage(__file__)




          

      

      

    

  

    
      
          
            
  Source code for pymcxray.FileFormat.Results.test_SpectraEDS

#!/usr/bin/env python
"""
.. py:currentmodule:: FileFormat.Results.test_SpectraEDS
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

Tests for module `SpectraEDS`.
"""

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2012 Hendrix Demers"
__license__ = ""

# Subversion informations for the file.
__svnRevision__ = "$Revision$"
__svnDate__ = "$Date$"
__svnId__ = "$Id$"

# Standard library modules.
import unittest
import os.path

# Third party modules.

# Local modules.

# Project modules
import pymcxray.FileFormat.Results.SpectraEDS as SpectraEDS

# Globals and constants variables.

[docs]class TestSpectraEDS(unittest.TestCase):
    """
    TestCase class for the module `SpectraEDS`.
    """

[docs]    def setUp(self):
        """
        Setup method.
        """

        unittest.TestCase.setUp(self)

        self.testDataPath = os.path.abspath(os.path.join(os.path.dirname(__file__), "../../../test_data"))

        self.spectraEdsRegion0Filepath = os.path.join(self.testDataPath, "version1.1/autoSavedFiles/DetectionLimits_N1000x_C_r10A_z11A_Au_E30d0keVEDSRegion0.txt")
        self.spectraEdsRegion1Filepath = os.path.join(self.testDataPath, "version1.1/autoSavedFiles/DetectionLimits_N1000x_C_r10A_z11A_Au_E30d0keVEDSRegion1.txt")


[docs]    def tearDown(self):
        """
        Teardown method.
        """

        unittest.TestCase.tearDown(self)


[docs]    def testSkeleton(self):
        """
        First test to check if the testcase is working with the testing framework.
        """

        #self.fail("Test if the testcase is working.")
        self.assert_(True)


[docs]    def test_FindTestData(self):
        """
        Tests for method `FindTestData`.
        """

        self.assertTrue(os.path.isfile(self.spectraEdsRegion0Filepath))
        self.assertTrue(os.path.isfile(self.spectraEdsRegion1Filepath))


        #self.fail("Test if the testcase is working.")

[docs]    def test__isTestInputSection(self):
        """
        Tests for method `_isTestInputSection`.
        """

        lines = open(self.spectraEdsRegion0Filepath, 'r').readlines()
        self.assertFalse(SpectraEDS.SpectraEDS()._isTestInputSection(lines))

        lines = open(self.spectraEdsRegion1Filepath, 'r').readlines()
        self.assertFalse(SpectraEDS.SpectraEDS()._isTestInputSection(lines))

        lines = """TEST INPUT - START
E_C = %7.5e, I_C = %15.14e

E_Brut = %7.5e, I_Brut = %15.14e
E_Brut = %7.5e, I_Brut = %15.14e
E_Brut = %7.5e, I_Brut = %15.14e
E_Brut = %7.5e, I_Brut = %15.14e
E_Brut = %7.5e, I_Brut = %15.14e
TEST INPUT - STOP

        """.splitlines()
        self.assertTrue(SpectraEDS.SpectraEDS()._isTestInputSection(lines))


        #self.fail("Test if the testcase is working.")

[docs]    def test_readTestInputSection(self):
        """
        Tests for method `readTestInputSection`.
        """

        lines = """TEST INPUT - START
E_C = %7.5e, I_C = %15.14e

E_Brut = %7.5e, I_Brut = %15.14e
E_Brut = %7.5e, I_Brut = %15.14e
E_Brut = %7.5e, I_Brut = %15.14e
E_Brut = %7.5e, I_Brut = %15.14e
E_Brut = %7.5e, I_Brut = %15.14e
TEST INPUT - STOP

        """.splitlines()

        self.assertRaises(NotImplementedError, SpectraEDS.SpectraEDS().readTestInputSection, lines)


        #self.fail("Test if the testcase is working.")

[docs]    def test__isPartialSpectraReferenceSection(self):
        """
        Tests for method `_isTestInputSection`.
        """

        lines = open(self.spectraEdsRegion0Filepath, 'r').readlines()
        lines =[line.strip() for line in lines]
        self.assertTrue(SpectraEDS.SpectraEDS()._isPartialSpectraReferenceSection(lines))

        lines = open(self.spectraEdsRegion1Filepath, 'r').readlines()
        lines =[line.strip() for line in lines]
        self.assertTrue(SpectraEDS.SpectraEDS()._isPartialSpectraReferenceSection(lines))

        lines = """TEST INPUT - START
E_C = %7.5e, I_C = %15.14e

E_Brut = %7.5e, I_Brut = %15.14e
E_Brut = %7.5e, I_Brut = %15.14e
E_Brut = %7.5e, I_Brut = %15.14e
E_Brut = %7.5e, I_Brut = %15.14e
E_Brut = %7.5e, I_Brut = %15.14e
TEST INPUT - STOP

        """.splitlines()
        lines =[line.strip() for line in lines]
        self.assertFalse(SpectraEDS.SpectraEDS()._isPartialSpectraReferenceSection(lines))


        #self.fail("Test if the testcase is working.")

[docs]    def test_readPartialSpectraReferenceSection(self):
        """
        Tests for method `readTestInputSection`.
        """

        lines = """TEST INPUT - START
E_C = %7.5e, I_C = %15.14e

E_Brut = %7.5e, I_Brut = %15.14e
E_Brut = %7.5e, I_Brut = %15.14e
E_Brut = %7.5e, I_Brut = %15.14e
E_Brut = %7.5e, I_Brut = %15.14e
E_Brut = %7.5e, I_Brut = %15.14e
TEST INPUT - STOP

        """.splitlines()

        self.assertRaises(ValueError, SpectraEDS.SpectraEDS().readPartialSpectraReferenceSection, lines)

        lines = open(self.spectraEdsRegion0Filepath, 'r').readlines()
        lines =[line.strip() for line in lines]
        self.assertEquals(2097, SpectraEDS.SpectraEDS().readPartialSpectraReferenceSection(lines))

        lines = open(self.spectraEdsRegion1Filepath, 'r').readlines()
        lines =[line.strip() for line in lines]
        self.assertEquals(2097, SpectraEDS.SpectraEDS().readPartialSpectraReferenceSection(lines))


        #self.fail("Test if the testcase is working.")

[docs]    def test__extractTotalCounts(self):
        """
        Tests for method `_extractTotalCounts`.
        """

        line = "Counts original = 4.04611496446304e+011, Counts original inter = 4.04611496446304e+011, Counts syn = 3.83700037049714e+008"
        totalCountsOriginalRef = 4.04611496446304e+011
        totalCountsInterpolatedRef = 4.04611496446304e+011
        totalCountsSyntheticRef = 3.83700037049714e+008
        totalCountsOriginal, totalCountsInterpolated, totalCountsSynthetic = SpectraEDS.SpectraEDS()._extractTotalCounts(line)
        self.assertAlmostEquals(totalCountsOriginalRef, totalCountsOriginal, delta=1.0e4)
        self.assertAlmostEquals(totalCountsInterpolatedRef, totalCountsInterpolated, delta=1.0e4)
        self.assertAlmostEquals(totalCountsSyntheticRef, totalCountsSynthetic, delta=1.0e1)

        line = "Counts original = 3.16018197208457e+007, Counts original inter = 3.16018197208457e+007, Counts syn = 2.70058535894877e+004"
        totalCountsOriginalRef = 3.16018197208457e+007
        totalCountsInterpolatedRef = 3.16018197208457e+007
        totalCountsSyntheticRef = 2.70058535894877e+004
        totalCountsOriginal, totalCountsInterpolated, totalCountsSynthetic = SpectraEDS.SpectraEDS()._extractTotalCounts(line)
        self.assertAlmostEquals(totalCountsOriginalRef, totalCountsOriginal, delta=1.0)
        self.assertAlmostEquals(totalCountsInterpolatedRef, totalCountsInterpolated, delta=1.0)
        self.assertAlmostEquals(totalCountsSyntheticRef, totalCountsSynthetic)


        #self.fail("Test if the testcase is working.")

[docs]    def test__isRegionSpectraSection(self):
        """
        Tests for method `_isRegionSpectraSection`.
        """

        lines = open(self.spectraEdsRegion0Filepath, 'r').readlines()
        self.assertTrue(SpectraEDS.SpectraEDS()._isRegionSpectraSection(lines))

        lines = open(self.spectraEdsRegion1Filepath, 'r').readlines()
        self.assertTrue(SpectraEDS.SpectraEDS()._isRegionSpectraSection(lines))

        lines = """TEST INPUT - START
E_C = %7.5e, I_C = %15.14e

E_Brut = %7.5e, I_Brut = %15.14e
E_Brut = %7.5e, I_Brut = %15.14e
E_Brut = %7.5e, I_Brut = %15.14e
E_Brut = %7.5e, I_Brut = %15.14e
E_Brut = %7.5e, I_Brut = %15.14e
TEST INPUT - STOP

        """.splitlines()
        self.assertFalse(SpectraEDS.SpectraEDS()._isRegionSpectraSection(lines))


        #self.fail("Test if the testcase is working.")

[docs]    def test_readRegionSpectraSection(self):
        """
        Tests for method `readRegionSpectraSection`.
        """

        lines = """TEST INPUT - START
E_C = %7.5e, I_C = %15.14e

E_Brut = %7.5e, I_Brut = %15.14e
E_Brut = %7.5e, I_Brut = %15.14e
E_Brut = %7.5e, I_Brut = %15.14e
E_Brut = %7.5e, I_Brut = %15.14e
E_Brut = %7.5e, I_Brut = %15.14e
TEST INPUT - STOP

        """.splitlines()

        self.assertRaises(ValueError, SpectraEDS.SpectraEDS().readRegionSpectraSection, lines)

        spectraEDS = SpectraEDS.SpectraEDS()

        # Region 0 file.
        lines = open(self.spectraEdsRegion0Filepath, 'r').readlines()
        lines =[line.strip() for line in lines]

        self.assertEquals(6279, spectraEDS.readRegionSpectraSection(lines))

        self.assertEquals(0, spectraEDS.regionID)
        self.assertEquals(1, spectraEDS.numberElements)
        for symbol in spectraEDS.elements:
            weightFraction = spectraEDS.elements[symbol]
            self.assertEquals("Au", symbol)
            self.assertAlmostEquals(1.0, weightFraction)

        self.assertAlmostEquals(0.65211, spectraEDS.characteristicProbability)
        self.assertEquals(1000, spectraEDS.numberSimulatedPhotons)
        self.assertEquals(5, spectraEDS.numberCharateristicPeaks)

        self.assertEquals(1024, len(spectraEDS.iOutSpectrumEDS.channels))
        self.assertEquals(5, len(spectraEDS.eNetSpectrumEDS))
        self.assertEquals(1024, len(spectraEDS.eNetSpectrumEDS[0].channels))

        self.assertEquals(5, len(spectraEDS.pCharacteristic))
        self.assertEquals(1024, len(spectraEDS.pBackground))
        self.assertEquals(1024, len(spectraEDS.continuumCumulativeEquiprobableChannels))

        # Region 1 file
        lines = open(self.spectraEdsRegion1Filepath, 'r').readlines()
        lines =[line.strip() for line in lines]

        self.assertEquals(6263, spectraEDS.readRegionSpectraSection(lines))

        self.assertEquals(1, spectraEDS.regionID)
        self.assertEquals(1, spectraEDS.numberElements)
        for symbol in spectraEDS.elements:
            weightFraction = spectraEDS.elements[symbol]
            self.assertEquals("C", symbol)
            self.assertAlmostEquals(1.0, weightFraction)

        self.assertAlmostEquals(0.825861, spectraEDS.characteristicProbability)
        self.assertEquals(0, spectraEDS.numberSimulatedPhotons)
        self.assertEquals(1, spectraEDS.numberCharateristicPeaks)

        self.assertEquals(1024, len(spectraEDS.iOutSpectrumEDS.channels))
        self.assertEquals(1, len(spectraEDS.eNetSpectrumEDS))
        self.assertEquals(1024, len(spectraEDS.eNetSpectrumEDS[0].channels))

        self.assertEquals(1, len(spectraEDS.pCharacteristic))
        self.assertEquals(1024, len(spectraEDS.pBackground))
        self.assertEquals(1024, len(spectraEDS.continuumCumulativeEquiprobableChannels))



        #self.fail("Test if the testcase is working.")

if __name__ == '__main__':  #pragma: no cover
    import nose
    nose.runmodule()




          

      

      

    

  

    
      
          
            
  Source code for pymcxray.FileFormat.Results.test_Spectrum

#!/usr/bin/env python
"""
.. py:currentmodule:: FileFormat.Results.test_Spectrum
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

Tests for the module `Spectrum`
"""

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2012 Hendrix Demers"
__license__ = ""

# Subversion informations for the file.
__svnRevision__ = "$Revision$"
__svnDate__ = "$Date$"
__svnId__ = "$Id$"

# Standard library modules.
import unittest
import logging

# Third party modules.

# Local modules.

# Project modules
import pymcxray.FileFormat.Results.Spectrum as Spectrum

# Globals and constants variables.

[docs]class TestSpectrum(unittest.TestCase):
    """
    TestCase class for the module `Spectrum`.
    """

[docs]    def setUp(self):
        """
        Setup method.
        """

        unittest.TestCase.setUp(self)


[docs]    def tearDown(self):
        """
        Teardown method.
        """

        unittest.TestCase.tearDown(self)


[docs]    def testSkeleton(self):
        """
        First test to check if the testcase is working with the testing framework.
        """

        #self.fail("Test if the testcase is working.")
        self.assert_(True)



if __name__ == '__main__':  #pragma: no cover
    logging.getLogger().setLevel(logging.DEBUG)
    from pymcxray.Testings import runTestModuleWithCoverage
    runTestModuleWithCoverage(__file__)




          

      

      

    

  

    
      
          
            
  Source code for pymcxray.FileFormat.Results.test_Tags

#!/usr/bin/env python
"""
.. py:currentmodule:: FileFormat.Results.test_Tags
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

Tests for the modules `Tags`.
"""

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2012 Hendrix Demers"
__license__ = ""

# Subversion informations for the file.
__svnRevision__ = "$Revision$"
__svnDate__ = "$Date$"
__svnId__ = "$Id$"

# Standard library modules.
import unittest
import logging

# Third party modules.

# Local modules.

# Project modules
import pymcxray.FileFormat.Results.Tags as Tags

# Globals and constants variables.

[docs]class TestTags(unittest.TestCase):
    """
    TestCase class for the module `Tags`.
    """

[docs]    def setUp(self):
        """
        Setup method.
        """

        unittest.TestCase.setUp(self)


[docs]    def tearDown(self):
        """
        Teardown method.
        """

        unittest.TestCase.tearDown(self)


[docs]    def testSkeleton(self):
        """
        First test to check if the testcase is working with the testing framework.
        """

        #self.fail("Test if the testcase is working.")
        self.assert_(True)


[docs]    def test_findTag(self):
        """
        Tests for method `findTag`.
        """

        lines = self.getLines()

        tag = "##### Geometry Setup Start #####"
        index = Tags.findTag(tag, lines)
        self.assertEquals(0, index)

        tag = "--- Volume"
        index = Tags.findTag(tag, lines)
        self.assertEquals(3, index)

        tag = "##### Geometry Setup End #####"
        index = Tags.findTag(tag, lines)
        self.assertEquals(8, index)

        tag = "##### Energy Update Start #####"
        index = Tags.findTag(tag, lines)
        self.assertEquals(10, index)

        tag = "##### Energy Update End #####"
        index = Tags.findTag(tag, lines)
        self.assertEquals(23, index)


        #self.fail("Test if the testcase is working.")

[docs]    def getLines(self):
        lines = \
"""##### Geometry Setup Start #####


--- Volume 0 --- has no exclusion
0 BOX
-10000000000.000000 10000000000.000000 -10000000000.000000 10000000000.000000 0.000000 20000000000.000000


##### Geometry Setup End #####

##### Energy Update Start #####

Voxel total            = 446915
Voxel failed precision = 0

Coordinate faults      = 0
   faults X neg = 0    min coord index = 0
   faults X pos = 0    max coord index = 0
   faults Y neg = 0    min coord index = 0
   faults Y pos = 0    max coord index = 0
   faults Z neg = 0    min coord index = 0
   faults Z pos = 0    max coord index = 0

##### Energy Update End #####
""".splitlines()

        return lines



if __name__ == '__main__':  #pragma: no cover
    logging.getLogger().setLevel(logging.DEBUG)
    from pymcxray.Testings import runTestModuleWithCoverage
    runTestModuleWithCoverage(__file__)




          

      

      

    

  

    
      
          
            
  Source code for pymcxray.FileFormat.Results.test_XrayIntensities

#!/usr/bin/env python
"""
.. py:currentmodule:: FileFormat.Results.test_XrayIntensities
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

Tests for the module `XrayIntensities`.
"""

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2012 Hendrix Demers"
__license__ = ""

# Standard library modules.
import unittest
import logging

# Third party modules.

# Local modules.
from pymcxray import get_current_module_path

# Project modules
import pymcxray.FileFormat.Results.XrayIntensities as XrayIntensities

# Globals and constants variables.

[docs]class TestXrayIntensities(unittest.TestCase):
    """
    TestCase class for the module `XrayIntensities`.
    """

[docs]    def setUp(self):
        """
        Setup method.
        """

        unittest.TestCase.setUp(self)


[docs]    def tearDown(self):
        """
        Teardown method.
        """

        unittest.TestCase.tearDown(self)


[docs]    def testSkeleton(self):
        """
        First test to check if the testcase is working with the testing framework.
        """

        #self.fail("Test if the testcase is working.")
        self.assert_(True)


[docs]    def test_read(self):
        """
        Tests for method `read`.
        """

        intensitiesFile = XrayIntensities.XrayIntensities()
        intensitiesFile.path = get_current_module_path(__file__, "../../../test_data/results")
        intensitiesFile.basename = "SimulationsFRatio_Al0d200000Cu0d800000_E5d0keV"

        intensitiesFile.read()

        self.assertEquals(5, intensitiesFile.numberIntensities)



        #self.fail("Test if the testcase is working.")

if __name__ == '__main__':  #pragma: no cover
    logging.getLogger().setLevel(logging.DEBUG)
    from pymcxray.Testings import runTestModuleWithCoverage
    runTestModuleWithCoverage(__file__)




          

      

      

    

  

    
      
          
            
  Source code for pymcxray.FileFormat.Results.test_XraySimulatedSpectraRegion

#!/usr/bin/env python
"""
.. py:currentmodule:: FileFormat.Results.test_XraySimulatedSpectraRegion
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

description
"""

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2012 Hendrix Demers"
__license__ = ""

# Standard library modules.
import unittest
import logging

# Third party modules.

# Local modules.
from pymcxray import get_current_module_path

# Project modules
import pymcxray.FileFormat.Results.XraySimulatedSpectraRegion as XraySimulatedSpectraRegion

# Globals and constants variables.

[docs]class TestXraySimulatedSpectraRegion(unittest.TestCase):
    """
    TestCase class for the module `moduleName`.
    """

[docs]    def setUp(self):
        """
        Setup method.
        """

        unittest.TestCase.setUp(self)


[docs]    def tearDown(self):
        """
        Teardown method.
        """

        unittest.TestCase.tearDown(self)


[docs]    def testSkeleton(self):
        """
        First test to check if the testcase is working with the testing framework.
        """

        #self.fail("Test if the testcase is working.")
        self.assert_(True)


[docs]    def test_read(self):
        """
        Tests for method `read`.
        """

        spectrumFile = XraySimulatedSpectraRegion.XraySimulatedSpectraRegion()
        spectrumFile.path = get_current_module_path(__file__, "../../../test_data/results")
        spectrumFile.basename = "testC_10e_10kp"

        spectrumFile.read()

        self.assertEquals(1024, len(spectrumFile.channelNumbers))
        self.assertEquals(1024, len(spectrumFile.energiesReference_keV))
        self.assertEquals(1024, len(spectrumFile.energies_keV))
        self.assertEquals(1024, len(spectrumFile.simulatedIntensities))
        self.assertEquals(1024, len(spectrumFile.detectedIntensities))
        self.assertEquals(1024, len(spectrumFile.eNetPeak[0]))
        self.assertEquals(1024, len(spectrumFile.peakToBackgrpound))
        self.assertEquals(1024, len(spectrumFile.peakToBackgrpoundAverage))



        #self.fail("Test if the testcase is working.")

if __name__ == '__main__':  #pragma: no cover
    logging.getLogger().setLevel(logging.DEBUG)
    from pymcxray.Testings import runTestModuleWithCoverage
    runTestModuleWithCoverage(__file__, withCoverage=False)




          

      

      

    

  

    
      
          
            
  Source code for pymcxray.FileFormat.Results.test_XraySimulatedSpectraSpecimen

#!/usr/bin/env python
"""
.. py:currentmodule:: FileFormat.Results.test_XraySimulatedSpectraSpecimen
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>


"""

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2012 Hendrix Demers"
__license__ = ""

# Standard library modules.
import unittest
import logging

# Third party modules.

# Local modules.
from pymcxray import get_current_module_path

# Project modules
import pymcxray.FileFormat.Results.XraySimulatedSpectraSpecimen as XraySimulatedSpectraSpecimen

# Globals and constants variables.

[docs]class TestXraySimulatedSpectraSpecimen(unittest.TestCase):
    """
    TestCase class for the module `XraySimulatedSpectraSpecimen`.
    """

[docs]    def setUp(self):
        """
        Setup method.
        """

        unittest.TestCase.setUp(self)


[docs]    def tearDown(self):
        """
        Teardown method.
        """

        unittest.TestCase.tearDown(self)


[docs]    def testSkeleton(self):
        """
        First test to check if the testcase is working with the testing framework.
        """

        #self.fail("Test if the testcase is working.")
        self.assert_(True)


[docs]    def test_read(self):
        """
        Tests for method `read`.
        """

        spectrumFile = XraySimulatedSpectraSpecimen.XraySimulatedSpectraSpecimen()
        spectrumFile.path = get_current_module_path(__file__, "../../../test_data/results")
        spectrumFile.basename = "testC_10e_10kp"

        spectrumFile.read()

        self.assertEquals(1024, len(spectrumFile.energies_keV))
        self.assertEquals(1024, len(spectrumFile.totals))



        #self.fail("Test if the testcase is working.")

if __name__ == '__main__':  #pragma: no cover
    logging.getLogger().setLevel(logging.DEBUG)
    from pymcxray.Testings import runTestModuleWithCoverage
    runTestModuleWithCoverage(__file__)




          

      

      

    

  

    
      
          
            
  Source code for pymcxray.FileFormat.Results.test_XraySpectraAtomEmittedDetectedLines

#!/usr/bin/env python
"""
.. py:currentmodule:: FileFormat.Results.test_XraySpectraAtomEmittedDetectedLines
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

Tests for the module `XraySpectraAtomEmittedDetectedLines`.
"""

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2012 Hendrix Demers"
__license__ = ""

# Standard library modules.
import unittest
import logging

# Third party modules.

# Local modules.
from pymcxray import get_current_module_path

# Project modules
import pymcxray.FileFormat.Results.XraySpectraAtomEmittedDetectedLines as XraySpectraAtomEmittedDetectedLines

# Globals and constants variables.

[docs]class TestXraySpectraAtomEmittedDetectedLines(unittest.TestCase):
    """
    TestCase class for the module `XraySpectraAtomEmittedDetectedLines`.
    """

[docs]    def setUp(self):
        """
        Setup method.
        """

        unittest.TestCase.setUp(self)


[docs]    def tearDown(self):
        """
        Teardown method.
        """

        unittest.TestCase.tearDown(self)


[docs]    def testSkeleton(self):
        """
        First test to check if the testcase is working with the testing framework.
        """

        #self.fail("Test if the testcase is working.")
        self.assert_(True)


[docs]    def test_read(self):
        """
        Tests for method `read`.
        """
        #SimulationsAuNPonCExperimental_Au_d61A_C_E5d0keV_N10000e_N1000X_SpectraAtomEmittedDetectedLines_Region1.csv

        spectrumFile = XraySpectraAtomEmittedDetectedLines.XraySpectraAtomEmittedDetectedLines()
        spectrumFile.path = get_current_module_path(__file__, "../../../test_data/results")
        spectrumFile.basename = "SimulationsAuNPonCExperimental_Au_d61A_C_E5d0keV_N10000e_N1000X"

        regionID = 1
        spectrumFile.read(regionID)

        self.assertEquals(0.0025, spectrumFile.energies_keV[0])
        self.assertEquals(4.9975, spectrumFile.energies_keV[-1])
        self.assertEquals(1000, len(spectrumFile.energies_keV))
        self.assertEquals(1, len(spectrumFile.characteristics))
        self.assertEquals(1000, len(spectrumFile.characteristics['Au']))



        #self.fail("Test if the testcase is working.")

if __name__ == '__main__':  #pragma: no cover
    logging.getLogger().setLevel(logging.DEBUG)
    from pymcxray.Testings import runTestModuleWithCoverage
    runTestModuleWithCoverage(__file__, withCoverage=True)




          

      

      

    

  

    
      
          
            
  Source code for pymcxray.FileFormat.Results.test_XraySpectraSpecimen

#!/usr/bin/env python
"""
.. py:currentmodule:: FileFormat.Results.test_XraySpectraSpecimen
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

Tests for the module `XraySpectraSpecimen`.
"""

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2012 Hendrix Demers"
__license__ = ""

# Standard library modules.
import unittest
import logging

# Third party modules.

# Local modules.
from pymcxray import get_current_module_path

# Project modules
import pymcxray.FileFormat.Results.XraySpectraSpecimen as XraySpectraSpecimen

# Globals and constants variables.

[docs]class TestXraySpectraSpecimen(unittest.TestCase):
    """
    TestCase class for the module `XraySpectraSpecimen`.
    """

[docs]    def setUp(self):
        """
        Setup method.
        """

        unittest.TestCase.setUp(self)


[docs]    def tearDown(self):
        """
        Teardown method.
        """

        unittest.TestCase.tearDown(self)


[docs]    def testSkeleton(self):
        """
        First test to check if the testcase is working with the testing framework.
        """

        #self.fail("Test if the testcase is working.")
        self.assert_(True)


[docs]    def test_read(self):
        """
        Tests for method `read`.
        """

        spectrumFile = XraySpectraSpecimen.XraySpectraSpecimen()
        spectrumFile.path = get_current_module_path(__file__, "../../../test_data/results")
        spectrumFile.basename = "ExperimentalSpectraMCXRay_Au100T250000A_E200d0keV_N1000e_N21000000X_t600s_w20eV_N64W"

        spectrumFile.read()

        self.assertEquals(40000, len(spectrumFile.energies_keV))
        self.assertEquals(40000, len(spectrumFile.totals))
        self.assertEquals(40000, len(spectrumFile.characteristics))
        self.assertEquals(40000, len(spectrumFile.backgrounds))



        #self.fail("Test if the testcase is working.")

if __name__ == '__main__':  #pragma: no cover
    logging.getLogger().setLevel(logging.DEBUG)
    from pymcxray.Testings import runTestModuleWithCoverage
    runTestModuleWithCoverage(__file__)




          

      

      

    

  

    
      
          
            
  Source code for pymcxray.FileFormat.Results.test_XraySpectraSpecimenEmittedDetected

#!/usr/bin/env python
"""
.. py:currentmodule:: FileFormat.Results.test_XraySpectraSpecimenEmittedDetected
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

Tests for the module `XraySpectraSpecimenEmittedDetected`.
"""

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2012 Hendrix Demers"
__license__ = ""

# Standard library modules.
import unittest
import logging

# Third party modules.

# Local modules.
from pymcxray import get_current_module_path

# Project modules
import pymcxray.FileFormat.Results.XraySpectraSpecimenEmittedDetected as XraySpectraSpecimenEmittedDetected

# Globals and constants variables.
#SimulationsAuNPonC_Au_d100A_C_E10d0keV_N10000e_N1000000X_SpectraSpecimenEmittedDetected.csv

[docs]class TestXraySpectraSpecimenEmittedDetected(unittest.TestCase):
    """
    TestCase class for the module `XraySpectraSpecimenEmittedDetected`.
    """

[docs]    def setUp(self):
        """
        Setup method.
        """

        unittest.TestCase.setUp(self)


[docs]    def tearDown(self):
        """
        Teardown method.
        """

        unittest.TestCase.tearDown(self)


[docs]    def testSkeleton(self):
        """
        First test to check if the testcase is working with the testing framework.
        """

        #self.fail("Test if the testcase is working.")
        self.assert_(True)


[docs]    def test_read(self):
        """
        Tests for method `read`.
        """

        spectrumFile = XraySpectraSpecimenEmittedDetected.XraySpectraSpecimenEmittedDetected()
        spectrumFile.path = get_current_module_path(__file__, "../../../test_data/results")
        spectrumFile.basename = "SimulationsAuNPonC_Au_d100A_C_E10d0keV_N10000e_N1000000X"

        spectrumFile.read()

        self.assertEquals(2000, len(spectrumFile.energies_keV))
        self.assertEquals(2000, len(spectrumFile.totals))
        self.assertEquals(2000, len(spectrumFile.characteristics))
        self.assertEquals(2000, len(spectrumFile.backgrounds))



        #self.fail("Test if the testcase is working.")

if __name__ == '__main__':  #pragma: no cover
    logging.getLogger().setLevel(logging.DEBUG)
    from pymcxray.Testings import runTestModuleWithCoverage
    runTestModuleWithCoverage(__file__)




          

      

      

    

  

    
      
          
            
  Source code for pymcxray.FileFormat.Results.exported.DataMap

#!/usr/bin/env python
"""
.. py:currentmodule:: FileFormat.Results.exported.DataMap
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

Read data map exported by MCXRay.
"""

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2012 Hendrix Demers"
__license__ = ""

# Standard library modules.

# Third party modules.
import numpy as np
from PIL import Image

# Local modules.

# Project modules

# Globals and constants variables.

[docs]class DataMap(object):
    def __init__(self, filepath):
        self._filepath = filepath

        self.size = (0, 0)

[docs]    def read(self):
        lines = open(self._filepath, 'r').readlines()

        line = lines[0]
        index = line.rfind('(')
        self.imageName = line[:index].strip()

        text = line[index:].strip()

        items = text[1:-1].split(',')
        self.size = (int(items[0]), int(items[1]))

        pixels = np.zeros(self.size)

        for indexX, line in enumerate(lines[2:]):
            for indexY, value in enumerate(line.split()):
                pixels[indexX][indexY] = float(value)

        self.pixels = pixels


[docs]    def showImage(self):
        image = Image.fromarray(self.pixels)

        image.show()


[docs]    def saveImage(self, imageFilepath=None):
        if imageFilepath == None:
            imageFilepath = self._filepath[:-4] + '.tiff'
        image = Image.fromarray(self.pixels)

        image.save(imageFilepath)


    @property
    def imageName(self):
        return self._imageName

    @imageName.setter
    def imageName(self, imageName):
        self._imageName = imageName

    @property
    def size(self):
        return self._size

    @size.setter
    def size(self, size):
        self._size = size

    @property
    def pixels(self):
        return self._pixels

    @pixels.setter
    def pixels(self, pixels):
        self._pixels = pixels


[docs]def run():
    from pymcxray import get_current_module_path

    filepath = get_current_module_path(__file__, "../../../../test_data/exportedFiles/CNTsFePt_30keV_100e_100pixels_BF.txt")

    dataMap = DataMap(filepath)
    dataMap.read()

    dataMap.showImage()
    dataMap.saveImage()


if __name__ == '__main__': #pragma: no cover
    run()




          

      

      

    

  

    
      
          
            
  Source code for pymcxray.FileFormat.Results.exported.XrayIntensityXY

#!/usr/bin/env python
"""
.. py:currentmodule:: FileFormat.Results.exported.XrayIntensityXY
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

Read x-ray intensity distribution in XY exported from mcxray GUI.
"""

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2014 Hendrix Demers"
__license__ = ""

# Standard library modules.

# Third party modules.

# Local modules.

# Project modules

# Globals and constants variables.

[docs]class XrayIntensityXY(object):
    def __init__(self):
        pass

[docs]    def readData(self, filepath):
        self_filepath = filepath






          

      

      

    

  

    
      
          
            
  Source code for pymcxray.FileFormat.Results.exported.test_DataMap

#!/usr/bin/env python
"""
.. py:currentmodule:: FileFormat.Results.exported.test_DataMap
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

Tests for the module `DataMap`.
"""

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2012 Hendrix Demers"
__license__ = ""

# Standard library modules.
import unittest
import logging

# Third party modules.

# Local modules.
from pymcxray import get_current_module_path

# Project modules
import pymcxray.FileFormat.Results.exported.DataMap as DataMap

# Globals and constants variables.

[docs]class TestDataMap(unittest.TestCase):
    """
    TestCase class for the module `DataMap`.
    """

[docs]    def setUp(self):
        """
        Setup method.
        """

        unittest.TestCase.setUp(self)

        self.filepath = get_current_module_path(__file__, "../../../../test_data/exportedFiles/CNTsFePt_30keV_100e_100pixels_BF.txt")


[docs]    def tearDown(self):
        """
        Teardown method.
        """

        unittest.TestCase.tearDown(self)


[docs]    def testSkeleton(self):
        """
        First test to check if the testcase is working with the testing framework.
        """

        #self.fail("Test if the testcase is working.")
        self.assert_(True)


[docs]    def test_init(self):
        """
        Tests for method `init`.
        """
        dataMap = DataMap.DataMap(self.filepath)

        self.assertEquals(self.filepath, dataMap._filepath)


        #self.fail("Test if the testcase is working.")

[docs]    def test_read(self):
        """
        Tests for method `read`.
        """

        dataMap = DataMap.DataMap(self.filepath)
        dataMap.read()

        self.assertEquals("Bright Field Image", dataMap.imageName)
        self.assertEquals((100, 100), dataMap.size)

        self.assertEquals(34.0, dataMap.pixels[50][50])



        #self.fail("Test if the testcase is working.")

if __name__ == '__main__':  #pragma: no cover
    logging.getLogger().setLevel(logging.DEBUG)
    from pymcxray.Testings import runTestModuleWithCoverage
    runTestModuleWithCoverage(__file__, withCoverage=False)




          

      

      

    

  

    
      
          
            
  Source code for pymcxray.FileFormat.Results.exported.test_XrayIntensityXY

#!/usr/bin/env python
"""
.. py:currentmodule:: FileFormat.Results.exported.test_XrayIntensityXY
.. moduleauthor:: Hendrix Demers <hendrix.demers@mail.mcgill.ca>

Tests for the module XrayIntensityXY.
"""

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2014 Hendrix Demers"
__license__ = ""

# Standard library modules.
import unittest
import logging
import os.path

# Third party modules.

# Local modules.

# Project modules
import pymcxray.FileFormat.Results.exported.XrayIntensityXY as XrayIntensityXY

# Globals and constants variables.

[docs]class TestXrayIntensityXY(unittest.TestCase):
    """
    TestCase class for the module `XrayIntensityXY`.
    """

[docs]    def setUp(self):
        """
        Setup method.
        """

        unittest.TestCase.setUp(self)


[docs]    def tearDown(self):
        """
        Teardown method.
        """

        unittest.TestCase.tearDown(self)


[docs]    def testSkeleton(self):
        """
        First test to check if the testcase is working with the testing framework.
        """

        #self.fail("Test if the testcase is working.")
        self.assert_(True)


[docs]    def testOpenFile(self):
        """
        Test if the test data file can be open.
        """

        path = "../../test_data"
        filename = "AlMgBulk5keVB_Generated.txt"

        filepath = os.path.join(path, filename)

        xrayIntensityXY = XrayIntensityXY.XrayIntensityXY()

        xrayIntensityXY.readData(filepath)

        #self.fail("Test if the testcase is working.")
        self.assert_(True)



if __name__ == '__main__':  #pragma: no cover
    logging.getLogger().setLevel(logging.DEBUG)
    from pymcxray.Testings import runTestModuleWithCoverage
    runTestModuleWithCoverage(__file__)




          

      

      

    

  

    
      
          
            
  Source code for pymcxray.serialization.SerializationH5py

#!/usr/bin/env python
""" """

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2011 Hendrix Demers"
__license__ = ""

# Standard library modules.
import logging
import os.path

# Third party modules.
import numpy as np

# Local modules.

# Project modules
import pymcxray.serialization._Serialization as _Serialization

# Globals and constants variables.

[docs]class SerializationNumpy(_Serialization._Serialization):
[docs]    def load(self):
        filepath = self.getFilepath()
        if self._verbose:
            logging.debug("Reading serialization file: %s.", filepath)

        serializedData = np.zeros((1), dtype=float)

        if os.path.isfile(filepath):
            serializedData = np.fromfile(filepath)

        return serializedData


[docs]    def save(self, serializedData):
        filepath = self.getFilepath()
        if self._verbose:
            logging.debug("Writing serialization file %s.", filepath)

        serializedData.tofile(filepath)


    def _getSerializationExtension(self):
        return "_numpy.dat"





          

      

      

    

  

    
      
          
            
  Source code for pymcxray.serialization.SerializationNumpy

#!/usr/bin/env python
""" """

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2011 Hendrix Demers"
__license__ = ""

# Standard library modules.
import logging
import os.path

# Third party modules.
import numpy as np

# Local modules.

# Project modules
import pymcxray.serialization._Serialization as _Serialization

# Globals and constants variables.

[docs]class SerializationNumpy(_Serialization._Serialization):
[docs]    def load(self):
        filepath = self.getFilepath()
        if self._verbose:
            logging.debug("Reading serialization file: %s.", filepath)

        serializedData = np.zeros((1), dtype=float)

        if os.path.isfile(filepath):
            serializedData = np.fromfile(filepath)

        return serializedData


[docs]    def save(self, serializedData):
        filepath = self.getFilepath()
        if self._verbose:
            logging.debug("Writing serialization file %s.", filepath)

        serializedData.tofile(filepath)


    def _getSerializationExtension(self):
        return "_numpy.dat"


[docs]class SerializationNumpyTxt(SerializationNumpy):
    def _getSerializationExtension(self):
        return "_numpy.txt"

[docs]    def load(self):
        data = np.zeros((1))

        filepath = self.getFilepath()
        if os.path.isfile(filepath):
            data = np.loadtxt(filepath)

        return data


[docs]    def save(self, data):
        filepath = self.getFilepath()
        np.savetxt(filepath, data)



[docs]class SerializationNumpyTxtGz(SerializationNumpyTxt):
    def _getSerializationExtension(self):
        return "_numpy.txt.gz"


[docs]class SerializationNumpyNPY(SerializationNumpy):
    def _getSerializationExtension(self):
        return "_numpy.npy"

[docs]    def load(self):
        data = np.zeros((1))

        filepath = self.getFilepath()
        if os.path.isfile(filepath):
            data = np.load(filepath)

        return data


[docs]    def save(self, data):
        filepath = self.getFilepath()
        np.save(filepath, data)



[docs]class SerializationNumpyNPZ(SerializationNumpy):
    def _getSerializationExtension(self):
        return "_numpy.npz"

[docs]    def load(self):
        data = {}
        filepath = self.getFilepath()
        if os.path.isfile(filepath):
            npzfile  = np.load(filepath)

            for key in npzfile.files:
                data[key] = npzfile[key]

            del npzfile

        return data


[docs]    def save(self, data):
        filepath = self.getFilepath()
        np.savez(filepath, **data)






          

      

      

    

  

    
      
          
            
  Source code for pymcxray.serialization.SerializationPickle

#!/usr/bin/env python
""" """

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2007 Hendrix Demers"
__license__ = ""

# Standard library modules.
import pickle
import logging

# Third party modules.

# Local modules.
import pymcxray.serialization._Serialization as _Serialization

# Globals and constants variables.

[docs]class SerializationPickle(_Serialization._Serialization):
    KEY_FILE_VERSION = "fileVersion"
    KEY_SERIALIZED_DATA = "serializedData"

[docs]    def load(self):
        filepath = self.getFilepath()
        if self._verbose:
            logging.debug("Reading serialization file: %s.", filepath)

        dataFile = open(filepath, "rb")
        data = pickle.load(dataFile)

        if isinstance(data, dict) and SerializationPickle.KEY_FILE_VERSION in data:
            self._fileVersion = data[SerializationPickle.KEY_FILE_VERSION]
            serializedData = data[SerializationPickle.KEY_SERIALIZED_DATA]
        else:
            self._fileVersion = None
            serializedData = data

        dataFile.close()
        del data

        return serializedData


[docs]    def save(self, serializedData):
        filepath = self.getFilepath()
        if self._verbose:
            logging.debug("Writing serialization file %s.", filepath)

        if self._currentVersion is not None:
            data = {}
            data[SerializationPickle.KEY_FILE_VERSION] = self._currentVersion
            data[SerializationPickle.KEY_SERIALIZED_DATA] = serializedData

        dataFile = open(filepath, "wb")
        pickle.dump(data, dataFile, protocol=2)
        dataFile.close()
        del data






          

      

      

    

  

    
      
          
            
  Source code for pymcxray.serialization.test_SerializationH5py

#!/usr/bin/env python
""" """

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2011 Hendrix Demers"
__license__ = ""

# Standard library modules.
import unittest
import logging

# Third party modules.

# Local modules.

# Project modules
import pymcxray.serialization._Serialization as _Serialization

# Globals and constants variables.

[docs]class TestSerializationH5py(unittest.TestCase):

[docs]    def setUp(self):
        unittest.TestCase.setUp(self)


[docs]    def tearDown(self):
        unittest.TestCase.tearDown(self)


[docs]    def testSkeleton(self):
        #self.fail("Test if the testcase is working.")
        self.assert_(True)



if __name__ == '__main__':  #pragma: no cover
    logging.getLogger().setLevel(logging.DEBUG)
    from pymcxray.Testings import runTestModule
    runTestModule()




          

      

      

    

  

    
      
          
            
  Source code for pymcxray.serialization.test_SerializationNumpy

#!/usr/bin/env python
""" """

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2011 Hendrix Demers"
__license__ = ""

# Standard library modules.
import unittest
import logging
import os.path
import tempfile
import shutil

# Third party modules.
import numpy as np

# Local modules.

# Project modules
import pymcxray.serialization.SerializationNumpy as SerializationNumpy

# Globals and constants variables.

[docs]class TestSerializationNumpy(unittest.TestCase):

[docs]    def setUp(self):
        unittest.TestCase.setUp(self)

        self.tempPath = tempfile.mkdtemp(prefix="Test_Serialization_")


[docs]    def tearDown(self):
        unittest.TestCase.tearDown(self)

        try:
            shutil.rmtree(self.tempPath)
        except OSError as message:
            logging.error(message)


[docs]    def testSkeleton(self):
        #self.fail("Test if the testcase is working.")
        self.assert_(True)


[docs]    def test_loadSaveSerializationNumpy(self):
        dataRef = np.arange(1.0, 10.0)

        serialization = SerializationNumpy.SerializationNumpy()
        filepath = os.path.join(self.tempPath, "SerializationNumpy.dat")
        serialization.setFilepath(filepath)

        serialization.save(dataRef)

        data = serialization.load()

        self.assertEquals(len(dataRef), len(data))
        for valueRef, value in zip(dataRef, data):
            self.assertAlmostEquals(valueRef, value)


        #self.fail("Test if the testcase is working.")

[docs]    def test_loadSaveSerializationNumpyTxt(self):
        dataRef = np.arange(1.0, 10.0)

        serialization = SerializationNumpy.SerializationNumpyTxt()
        filepath = os.path.join(self.tempPath, "SerializationNumpy.dat")
        serialization.setFilepath(filepath)

        serialization.save(dataRef)

        data = serialization.load()

        self.assertEquals(len(dataRef), len(data))
        for valueRef, value in zip(dataRef, data):
            self.assertAlmostEquals(valueRef, value)


        #self.fail("Test if the testcase is working.")

[docs]    def test_loadSaveSerializationNumpyTxtGz(self):
        dataRef = np.arange(1.0, 10.0)

        serialization = SerializationNumpy.SerializationNumpyTxtGz()
        filepath = os.path.join(self.tempPath, "SerializationNumpy.dat")
        serialization.setFilepath(filepath)

        serialization.save(dataRef)

        data = serialization.load()

        self.assertEquals(len(dataRef), len(data))
        for valueRef, value in zip(dataRef, data):
            self.assertAlmostEquals(valueRef, value)


        #self.fail("Test if the testcase is working.")

[docs]    def test_loadSaveSerializationNumpyNPY(self):
        dataRef = np.arange(1.0, 10.0)

        serialization = SerializationNumpy.SerializationNumpyNPY()
        filepath = os.path.join(self.tempPath, "SerializationNumpy.npy")
        serialization.setFilepath(filepath)

        serialization.save(dataRef)

        data = serialization.load()

        self.assertEquals(len(dataRef), len(data))
        for valueRef, value in zip(dataRef, data):
            self.assertAlmostEquals(valueRef, value)


        #self.fail("Test if the testcase is working.")

[docs]    def test_loadSaveSerializationNumpyNPZ(self):
        dataRef = {}
        dataRef['x'] = np.arange(1.0, 10.0)
        dataRef['Raw'] = np.ones((20, 3))

        serialization = SerializationNumpy.SerializationNumpyNPZ()
        filepath = os.path.join(self.tempPath, "SerializationNumpy.npz")
        serialization.setFilepath(filepath)

        serialization.save(dataRef)

        data = serialization.load()

        self.assertEquals(len(dataRef), len(data))
        for key in data:
            self.assertEquals(len(dataRef[key]), len(data[key]))
            self.assertEquals(dataRef[key].shape, data[key].shape)
            self.assertEquals(dataRef[key].ndim, data[key].ndim)
            self.assertEquals(dataRef[key].dtype, data[key].dtype)

            for valueRef, value in zip(dataRef[key].flat, data[key].flat):
                self.assertAlmostEquals(valueRef, value)



        #self.fail("Test if the testcase is working.")

if __name__ == '__main__':  #pragma: no cover
    logging.getLogger().setLevel(logging.DEBUG)
    from pymcxray.Testings import runTestModule
    runTestModule()




          

      

      

    

  

    
      
          
            
  Source code for pymcxray.serialization.test_SerializationPickle

#!/usr/bin/env python
""" """

# Script information for the file.
__author__ = "Hendrix Demers (hendrix.demers@mail.mcgill.ca)"
__version__ = ""
__date__ = ""
__copyright__ = "Copyright (c) 2007 Hendrix Demers"
__license__ = ""

# Standard library modules.
import unittest
import logging
import tempfile
import shutil
import os.path

# Third party modules.

# Local modules.
import pymcxray.serialization.SerializationPickle as SerializationPickle

# Globals and constants variables.

[docs]class TestSerialization(unittest.TestCase):

[docs]    def setUp(self):
        unittest.TestCase.setUp(self)

        self.tempPath = tempfile.mkdtemp(prefix="Test_Serialization_")


[docs]    def tearDown(self):
        unittest.TestCase.tearDown(self)

        shutil.rmtree(self.tempPath)


[docs]    def testSkeleton(self):
        #self.fail("Test if the TestCase is working.")
        self.assertTrue(True)


[docs]    def test_loadSave(self):
        dataRef = range(1, 10)

        serialization = SerializationPickle.SerializationPickle()
        filepath = os.path.join(self.tempPath, "SerializationPickle.ser")
        serialization.setFilepath(filepath)

        serialization.save(dataRef)

        data = serialization.load()

        self.assertEquals(dataRef, data)


        #self.fail("Test if the testcase is working.")

[docs]    def test_version(self):
        dataRef = range(1, 10)

        serialization = SerializationPickle.SerializationPickle()
        filepath = os.path.join(self.tempPath, "SerializationPickle.ser")
        serialization.setFilepath(filepath)
        serialization.setCurrentVersion("0.1")
        serialization.save(dataRef)

        serialization = SerializationPickle.SerializationPickle()
        filepath = os.path.join(self.tempPath, "SerializationPickle.ser")
        serialization.setFilepath(filepath)
        serialization.setCurrentVersion("0.2")

        self.assertTrue(serialization.isNewVersion())

        data = serialization.load()
        self.assertEquals(dataRef, data)



        #self.fail("Test if the testcase is working.")

if __name__ == '__main__': #pragma: no cover
    logging.getLogger().setLevel(logging.DEBUG)
    from pymcxray.Testings import runTestModule
    runTestModule()




          

      

      

    

  

    
      
          
            
  Source code for pymcxray.tests.test_pymcxray

#!/usr/bin/env python
# -*- coding: utf-8 -*-

"""
test_pymcxray
----------------------------------

Tests for `pymcxray` module.
"""


import sys
import unittest

from pymcxray import pymcxray



[docs]class TestPymcxray(unittest.TestCase):

[docs]    def setUp(self):
        pass


[docs]    def tearDown(self):
        pass


[docs]    def test_000_something(self):
        pass
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