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ENVI ® Py Engine

ENVI Py Engine provides a client Python package, named envipyengine, to run ENVI analytics provided by ENVI Desktop.
The Python package provides the ability to query for available tasks, retrieve task information, and execute tasks on the desktop.

There is an additional client Python package available, named envipyarc, to provide the ability to run ENVI analytics through ArcMap and ArcGIS Pro.

See http://www.harrisgeospatial.com/ for more details on product offerings.


Usage

Before using ENVI Py Engine, you must first configure the package so it can find your Engine executable within your ENVI/IDL installation. To do this make sure the “engine” config option is set:

>>> import envipyengine
>>> engine = envipyengine.config.get('engine')





If the above command throws an error, then you will need to set the ‘engine’ property to the the full path of the ‘taskengine’ executable in your ENVI installation:

>>> envipyengine.config.set('engine', <path-to-executable>)





When specifying paths in Python strings on Windows, be sure to use two backslashes as your directory separator.

To connect to the ENVI Task Engine and list the available tasks, create a new instance of the Engine class with the engine name from the Python command line:

>>> from envipyengine import Engine
>>> envi_engine = Engine('ENVI')
>>> envi_engine.tasks()





You must have write permissions for Python’s current working directory in order to run the examples.

To get an ENVI task object, use the task() method on the Engine object:

>>> task = envi_engine.task('SpectralIndex')





To get a list of task parameter information, use the parameters property on the Task object:

>>> task.parameters





To execute a task, use the execute() method on the Task object. A GSF Job object is returned after the job has been submitted:

>>> input_raster = dict(url='<path_to_input_raster>', factory='URLRaster')
>>> parameters = dict(INPUT_RASTER=input_raster,
                      INDEX='Normalized Difference Vegetation Index')
>>> task.execute(parameters)
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ENVI Py Engine

The ENVI Py Engine object selects a task engine to use with ENVI Py


	
class envipyengine.engine.Engine(engine_name, cwd=None)[source]

	The ENVI Py Engine Class.





	Example:	





Import the module for the example

>>> from envipyengine import Engine
>>> from pprint import pprint





Create an ENVI Engine and print a list of available tasks.

>>> envi_engine = Engine('ENVI')
>>> tasks = envi_engine.tasks()
>>> pprint(tasks)
['AdditiveLeeAdaptiveFilter',
 'AdditiveMultiplicativeLeeAdaptiveFilter',
 'ApplyGainOffset',
 ...






	
name

	Returns the name of the task engine associated with the Engine.





	Returns:	The task engine name (i.e. ENVI, IDL, etc.)










	
task(task_name)[source]

	Returns an ENVI Py Engine Task object. See ENVI Py Engine Task for examples.





	Parameters:	task_name – The name of the task to retrieve.


	Returns:	An ENVI Py Engine Task object.










	
tasks()[source]

	Returns a list of all tasks known to the engine.





	Returns:	A list of task names.
















ENVI Py Engine Task

The ENVI Py Engine task object provides task information and can submit a job to the Task Engine with input.


	
class envipyengine.task.Task(uri=None, cwd=None)[source]

	The ENVI Py Engine Task object represents a Task Engine task and its parameters.





	Example:	





Import the modules for the example.

>>> from envipyengine import Engine
>>> from pprint import pprint





Create an Engine object for ENVI and get a task

>>> envi_engine = Engine('ENVI')
>>> task = envi_engine.task('SpectralIndex')





Investigate task information.

>>> print(task.name)
'SpectralIndex'
>>> print(task.description, type(task.description))
('This task creates a spectral index raster from one pre-defined spectral
index. Spectral indices are combinations of surface reflectance at two
or more wavelengths that indicate relative abundance of features of
interest.', <type 'str'>)
>>> print(task.display_name, type(task.display_name))
('Spectral Index', <type 'str'>)
>>> task_parameters = task.parameters
>>> pprint(task_parameters)





Execute a job using the Task Engine

>>> input_raster = dict(url='C:\Program Files\Harris\ENVI54\data\qb_boulder_msi',
                        factory='URLRaster')
>>> parameters = dict(INPUT_RASTER=input_raster,
                      INDEX='Normalized Difference Vegetation Index')
>>> result = task.execute(parameters)






	
description

	The task description





	Returns:	a string










	
display_name

	The display name of the task





	Returns:	a string










	
execute(parameters, cwd=None)[source]

	Executes a synchronous task using the Task Engine





	Parameters:	
	parameters – A dictionary of key-value pairs of parameter names and values. The dictionary serves as input to the job.

	cwd – Set to the current working directory the engine will run in.  Defaults to the python current working directory if none specified.






	Returns:	A dictionary containing the Task Engine output.












	
name

	The name of the task





	Returns:	a string










	
parameters

	A list of the task parameter definitions. Each task parameter is a dictionary containing, but not
limited to, the following keys:









	Key
	Data Type
	Type
	Description




	name
	string
	Required
	The name of the parameter


	display_name
	string
	Required
	The display name of the parameter


	type
	string
	Required
	The parameter data type


	direction
	string
	Required
	Can be input or output


	description
	string
	Required
	The parameter description


	required
	bool
	Required
	Indicates if the parameter is required
on input when submitting a job


	dimensions
	string
	Optional
	Indicates if the parameter is an array if set.  Dimesions
is of the format [dim1,dim2,...]


	choice_list
	list
	Optional
	A list of available choices for the parameter input


	min
	type
	Optional
	The minimum value allowed for the parameter


	max
	type
	Optional
	The maximum value allowed for the parameter









	Returns:	a list of parameter dictionaries










	
uri

	The task unique identifier












ENVI Py Engine Config

The config module is used to configure settings for ENVI Py Engine.

The following properties are currently supported:








	Property Name
	Data Type
	Description




	engine
	string
	The full path to the engine executable. Example:
“C:\Program Files\Harris\ENVI54\IDL86\bin\bin.x86_64\taskengine.exe”


	engine-args
	string
	Any additional command line arguments that will be
passed to the taskengine executable.


	Environment Variable
	string
	Any valid environment variable and value pairs.


	Names
	
	All name/value pairs specified in this
section will be interpreted as environment variables
for use when running the Engine.





Please refer to the following examples of setting configuration values.


	Set the Engine Executable path for the current user:

	>>> import envipyengine
>>> envipyengine.config.set('engine', <executable-path>)







	Set the ENVI Engine Executable path for all users.

	>>> import envipyengine
>>> envipyengine.config.set('engine', <install-dir>, system=True)







	Specify additional arguments for the Task Engine:

	>>> import envipyengine
>>> envipyengine.config.set('engine-args', '--compile')







	Specify an environment variable to be used when running the task engine:

	>>> import envipyengine
>>> envipyengine.config.set_environment(dict('IDL_PATH'=<path-to-idl-code>)









The locations of the configuration files are:







	OS and Configuration Type
	Configuration File




	Windows User Configuration
	C:\Users\<user>\AppData\Local\envipyengine\settings.cfg


	Windows System Configuration
	C:\ProgramData\envipyengine\settings.cfg


	Mac OS X User Configuration
	/Users/<user>/Library/Preferences/envipyengine/settings.cfg


	Max OS X System Configuration
	/Library/Preferences/envipyengine/settings.cfg


	Linux User Configuration
	/home/<user>/.envipyengine/settings.cfg


	Linux System Configuration
	/var/lib/envipyengine/settings.cfg






	
envipyengine.config.get(property_name)[source]

	Returns the value of the specified configuration property.
Property values stored in the user configuration file take
precedence over values stored in the system configuration
file.





	Parameters:	property_name – The name of the property to retrieve.


	Returns:	The value of the property.










	
envipyengine.config.get_environment()[source]

	Return all environment values from the config files. Values
stored in the user configuration file will take precedence
over values stored in the system configuration file.





	Returns:	A dictionary containing the name/value pairs of all
environment settings in the config file.










	
envipyengine.config.remove(property_name, system=False)[source]

	Remove a configuration property/value setting from the config file.





	Parameters:	
	property_name – The name of the property to remove.

	system – Set to True to modify the system configuration file.
If not set, the user config file will be modified.














	
envipyengine.config.remove_environment(environment_var_name, system=False)[source]

	Remove the specified environment setting from the appropriate config file.





	Parameters:	
	environment_var_name – The name of the environment setting to remove.

	system – Set to True to modify the system configuration file.
If not set, the user config file will be modified.














	
envipyengine.config.set(property_name, value, system=False)[source]

	Sets the configuration property to the specified value.





	Parameters:	
	property_name – The name of the property to set.

	value – The value for the property.

	system – Set to True to modify the system configuration file.
If not set, the user config file will be modified.














	
envipyengine.config.set_environment(environment, system=False)[source]

	Set engine environment values in the config file.





	Parameters:	
	environment – A dictionary containing the environment variable
settings as key/value pairs.

	system – Set to True to modify the system configuration file.
If not set, the user config file will be modified.

















          

      

      

    


    
         Copyright 2017 Exelis Visual Information Solutions, Inc..
      Created using Sphinx 1.4.1.
    

  

    
      Navigation

      
        	
          index

        	
          modules |

        	ENVI Py Engine  documentation 
 
      

    


    
      
          
            

   Python Module Index


   
   e
   


   
     			

     		
       e	

     
       	[image: -]
       	
       envipyengine	
       

     
       	
       	
       envipyengine.config	
       

     
       	
       	
       envipyengine.engine	
       

     
       	
       	
       envipyengine.task	
       

   



          

      

      

    


    
         Copyright 2017 Exelis Visual Information Solutions, Inc..
      Created using Sphinx 1.4.1.
    

  

    
      Navigation

      
        	
          index

        	
          modules |

        	ENVI Py Engine  documentation 
 
      

    


    
      
          
            

Index



 D
 | E
 | G
 | N
 | P
 | R
 | S
 | T
 | U
 


D


  	
      
  	description (envipyengine.task.Task attribute)
  


  

  	
      
  	display_name (envipyengine.task.Task attribute)
  


  





E


  	
      
  	Engine (class in envipyengine.engine)
  


      
  	envipyengine.config (module)
  


      
  	envipyengine.engine (module)
  


  

  	
      
  	envipyengine.task (module)
  


      
  	execute() (envipyengine.task.Task method)
  


  





G


  	
      
  	get() (in module envipyengine.config)
  


  

  	
      
  	get_environment() (in module envipyengine.config)
  


  





N


  	
      
  	name (envipyengine.engine.Engine attribute)
  


      	
        
  	(envipyengine.task.Task attribute)
  


      


  





P


  	
      
  	parameters (envipyengine.task.Task attribute)
  


  





R


  	
      
  	remove() (in module envipyengine.config)
  


  

  	
      
  	remove_environment() (in module envipyengine.config)
  


  





S


  	
      
  	set() (in module envipyengine.config)
  


  

  	
      
  	set_environment() (in module envipyengine.config)
  


  





T


  	
      
  	Task (class in envipyengine.task)
  


      
  	task() (envipyengine.engine.Engine method)
  


  

  	
      
  	tasks() (envipyengine.engine.Engine method)
  


  





U


  	
      
  	uri (envipyengine.task.Task attribute)
  


  







          

      

      

    


    
         Copyright 2017 Exelis Visual Information Solutions, Inc..
      Created using Sphinx 1.4.1.
    

  _static/comment-bright.png





_static/comment-close.png





_static/file.png





_static/minus.png





_static/comment.png





_static/plus.png





_static/ajax-loader.gif





_modules/envipyengine/engine.html


    
      Navigation


      
        		
          index


        		
          modules |


        		ENVI Py Engine  documentation »


          		Module code »

 
      


    


    
      
          
            
  Source code for envipyengine.engine

"""
The ENVI Py Engine object selects a task engine to use with ENVI Py
"""

from __future__ import absolute_import
from abc import abstractmethod, abstractproperty
from string import Template
from .envipymeta import ENVIPyMeta
from .utils import with_metaclass


[docs]class Engine(with_metaclass(ENVIPyMeta, object)):
    """
    The ENVI Py Engine Class.

    :Example:

    Import the module for the example

    >>> from envipyengine import Engine
    >>> from pprint import pprint

    Create an ENVI Engine and print a list of available tasks.

    >>> envi_engine = Engine('ENVI')
    >>> tasks = envi_engine.tasks()
    >>> pprint(tasks)
    ['AdditiveLeeAdaptiveFilter',
     'AdditiveMultiplicativeLeeAdaptiveFilter',
     'ApplyGainOffset',
     ...

    """

    @abstractmethod
    def __init__(self, engine_name, cwd=None):
        """
        Returns an ENVI Py Engine object based on the engine_name.

        :param engine_name: A String specifying the name of the requested engine.
        :param cwd: A String representing the current working directory
                    for the engine execution.
        :return: None
        """
        pass

    @abstractmethod
[docs]    def task(self, task_name):
        """
        Returns an ENVI Py Engine Task object. See ENVI Py Engine Task for examples.

        :param task_name: The name of the task to retrieve.
        :return: An ENVI Py Engine Task object.
        """
        pass


    @abstractmethod
[docs]    def tasks(self):
        """
        Returns a list of all tasks known to the engine.

        :return: A list of task names.
        """
        pass


    @abstractproperty
    def name(self):
        """
        Returns the name of the task engine associated with the Engine.

        :return: The task engine name (i.e. ENVI, IDL, etc.)
        """
        pass

    def __str__(self):
        props = dict(name=self.name)
        return Template('''Engine (${name})''').substitute(props)

    def __repr__(self):
        return self.__str__()

    def __unicode__(self):
        return self.__str__()
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  Source code for envipyengine.config

"""
The config module is used to configure settings for ENVI Py Engine.

The following properties are currently supported:

==================== ========== ==================================================
Property Name        Data Type  Description
==================== ========== ==================================================
engine               string     The full path to the engine executable. Example:
                                "C:\\\\Program Files\\\\Harris\\\\ENVI54\\\\IDL86\\\\bin\\\\bin.x86_64\\\\taskengine.exe"
engine-args          string     Any additional command line arguments that will be
                                passed to the taskengine executable.
Environment Variable string     Any valid environment variable and value pairs.
Names                           All name/value pairs specified in this
                                section will be interpreted as environment variables
                                for use when running the Engine.
==================== ========== ==================================================

Please refer to the following examples of setting configuration values.

Set the Engine Executable path for the current user:
 >>> import envipyengine
 >>> envipyengine.config.set('engine', <executable-path>)

Set the ENVI Engine Executable path for all users.
 >>> import envipyengine
 >>> envipyengine.config.set('engine', <install-dir>, system=True)

Specify additional arguments for the Task Engine:
 >>> import envipyengine
 >>> envipyengine.config.set('engine-args', '--compile')

Specify an environment variable to be used when running the task engine:
 >>> import envipyengine
 >>> envipyengine.config.set_environment(dict('IDL_PATH'=<path-to-idl-code>)

The locations of the configuration files are:

============================== ===================================================================
OS and Configuration Type      Configuration File
============================== ===================================================================
Windows User Configuration     C:\\\\Users\\\\<user>\\\\AppData\\\\Local\\\\envipyengine\\\\settings.cfg
Windows System Configuration   C:\\\\ProgramData\\\\envipyengine\\\\settings.cfg
Mac OS X User Configuration    /Users/<user>/Library/Preferences/envipyengine/settings.cfg
Max OS X System Configuration  /Library/Preferences/envipyengine/settings.cfg
Linux User Configuration       /home/<user>/.envipyengine/settings.cfg
Linux System Configuration     /var/lib/envipyengine/settings.cfg
============================== ===================================================================


"""
import os
import sys

import ctypes

if sys.platform == 'win32':
    from ctypes import wintypes, windll


try:
    from ConfigParser import ConfigParser  # Python 2
    from ConfigParser import NoOptionError
    from ConfigParser import NoSectionError
except ImportError:
    from configparser import ConfigParser  # Python 3
    from configparser import NoOptionError
    from configparser import NoSectionError

from .error import NoConfigOptionError

_APP_DIRNAME = 'envipyengine'
_CONFIG_FILENAME = 'settings.cfg'
_MAIN_SECTION_NAME = 'envipyengine'
_ENVIRONMENT_SECTION_NAME = 'engine-environment'


def _user_config_file():
    """
    Returns the path to the settings.cfg file. On Windows the file is
    located in the AppData/Local/envipyengine directory. On Unix, the file
    will be located in the ~/.envipyengine directory.

    :return: String specifying the full path to the settings.cfg file
    """
    if sys.platform == 'win32':
        if 'LOCALAPPDATA' in os.environ:
            user_dir = os.getenv('LOCALAPPDATA')
        else:
            user_dir = os.path.join(os.path.expanduser('~'), 'AppData', 'Local')
        config_path = os.path.join(user_dir, _APP_DIRNAME, _CONFIG_FILENAME)
    elif sys.platform.startswith('darwin'):
        user_dir = os.path.expanduser('~')
        config_path = os.path.sep.join([user_dir, 'Library', 'Preferences',
                                        _APP_DIRNAME, _CONFIG_FILENAME])
    else:
        user_dir = os.path.expanduser('~')
        config_path = os.path.sep.join([user_dir, '.' + _APP_DIRNAME,
                                        _CONFIG_FILENAME])
    return config_path


def _system_config_file():
    """
    Returns the path to the settings.cfg file. On Windows the file is
    located in the AppData/Local/envipyengine directory. On Unix, the file
    will be located in the ~/.envipyengine directory.

    :return: String specifying the full path to the settings.cfg file
    """
    if sys.platform == 'win32':
        config_path = os.path.sep.join([_windows_system_appdata(),
                                        _APP_DIRNAME,
                                        _CONFIG_FILENAME])
    elif sys.platform.startswith('darwin'):
        config_path = os.path.sep.join([os.path.sep + 'Library', 'Preferences',
                                        _APP_DIRNAME, _CONFIG_FILENAME])
    else:
        config_path = os.path.sep.join(['', 'var', 'lib', _APP_DIRNAME,
                                        _CONFIG_FILENAME])
    return config_path


def _windows_system_appdata():
    """
    Return the path to the Windows Common App Data folder.
    On Windows 7, for example, this is C:\\ProgramData

    :return: String reprsentation the path to the Windows Common
             App Data folder
    """
    # Could also use os.environ['ALLUSERSPROFILE'] - maybe?
    csidl_common_appdata = 35
    sh_get_folder_path = windll.shell32.SHGetFolderPathW
    sh_get_folder_path.argtypes = [wintypes.HWND,
                                   ctypes.c_int,
                                   wintypes.HANDLE,
                                   wintypes.DWORD,
                                   wintypes.LPCWSTR]
    path_buf = ctypes.create_unicode_buffer(wintypes.MAX_PATH)
    result = sh_get_folder_path(0, csidl_common_appdata, 0, 0, path_buf)
    return str(path_buf.value)


def _read_config(cfg_file):
    """
    Return a ConfigParser object populated from the settings.cfg file.

    :return: A Config Parser object.
    """
    config = ConfigParser()
    # maintain case of options
    config.optionxform = lambda option: option
    if not os.path.exists(cfg_file):
        # Create an empty config
        config.add_section(_MAIN_SECTION_NAME)
        config.add_section(_ENVIRONMENT_SECTION_NAME)
    else:
        config.read(cfg_file)
    return config


def _write_config(config, cfg_file):
    """
    Write a config object to the settings.cfg file.

    :param config: A ConfigParser object to write to the settings.cfg file.
    """
    directory = os.path.dirname(cfg_file)
    if not os.path.exists(directory):
        os.makedirs(directory)
    with open(cfg_file, "w+") as output_file:
        config.write(output_file)


[docs]def get_environment():
    """
    Return all environment values from the config files. Values
    stored in the user configuration file will take precedence
    over values stored in the system configuration file.

    :return: A dictionary containing the name/value pairs of all
             environment settings in the config file.
    """
    section = _ENVIRONMENT_SECTION_NAME
    # Read system
    sys_cfg = _read_config(_SYSTEM_CONFIG_FILE)
    sys_env = \
        dict(sys_cfg.items(section)) if sys_cfg.has_section(section) else {}

    # Read user
    usr_cfg = _read_config(_USER_CONFIG_FILE)
    usr_env = \
        dict(usr_cfg.items(section)) if usr_cfg.has_section(section) else {}

    # Merge user into system
    for k in usr_env.keys():
        sys_env[k] = usr_env[k]
    return sys_env



[docs]def set_environment(environment, system=False):
    """
    Set engine environment values in the config file.

    :param environment: A dictionary containing the environment variable
                        settings as key/value pairs.
    :keyword system: Set to True to modify the system configuration file.
                     If not set, the user config file will be modified.
    """
    config_filename = \
        _SYSTEM_CONFIG_FILE if system is True else _USER_CONFIG_FILE
    config = _read_config(config_filename)

    section = _ENVIRONMENT_SECTION_NAME
    for key in environment.keys():
        config.set(section, key, environment[key])
    _write_config(config, config_filename)



[docs]def remove_environment(environment_var_name, system=False):
    """
    Remove the specified environment setting from the appropriate config file.

    :param environment_var_name: The name of the environment setting to remove.
    :keyword system: Set to True to modify the system configuration file.
                     If not set, the user config file will be modified.
    """
    config_filename = \
        _SYSTEM_CONFIG_FILE if system is True else _USER_CONFIG_FILE
    config = _read_config(config_filename)

    section = _ENVIRONMENT_SECTION_NAME
    config.remove_option(section, environment_var_name)
    _write_config(config, config_filename)



[docs]def get(property_name):
    """
    Returns the value of the specified configuration property.
    Property values stored in the user configuration file take
    precedence over values stored in the system configuration
    file.

    :param property_name: The name of the property to retrieve.
    :return: The value of the property.
    """
    config = _read_config(_USER_CONFIG_FILE)
    section = _MAIN_SECTION_NAME
    try:
        property_value = config.get(section, property_name)
    except (NoOptionError, NoSectionError) as error:

        # Try the system config file
        try:
            config = _read_config(_SYSTEM_CONFIG_FILE)
            property_value = config.get(section, property_name)
        except (NoOptionError, NoSectionError) as error:
            raise NoConfigOptionError(error)

    return property_value



[docs]def set(property_name, value, system=False):
    """
    Sets the configuration property to the specified value.

    :param property_name: The name of the property to set.
    :param value: The value for the property.
    :keyword system: Set to True to modify the system configuration file.
                     If not set, the user config file will be modified.
    """
    config_filename = \
        _SYSTEM_CONFIG_FILE if system is True else _USER_CONFIG_FILE
    config = _read_config(config_filename)

    section = _MAIN_SECTION_NAME
    config.set(section, property_name, value)
    _write_config(config, config_filename)



[docs]def remove(property_name, system=False):
    """
    Remove a configuration property/value setting from the config file.

    :param property_name: The name of the property to remove.
    :keyword system: Set to True to modify the system configuration file.
                     If not set, the user config file will be modified.
    """
    config_filename = \
        _SYSTEM_CONFIG_FILE if system is True else _USER_CONFIG_FILE
    config = _read_config(config_filename)

    section = _MAIN_SECTION_NAME
    config.remove_option(section, property_name)
    _write_config(config, config_filename)



# Set up some module globals so they only need to be
# calculated once
_USER_CONFIG_FILE = _user_config_file()
_SYSTEM_CONFIG_FILE = _system_config_file()
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  Source code for abc

# Copyright 2007 Google, Inc. All Rights Reserved.
# Licensed to PSF under a Contributor Agreement.

"""Abstract Base Classes (ABCs) according to PEP 3119."""

import types

from _weakrefset import WeakSet

# Instance of old-style class
class _C: pass
_InstanceType = type(_C())


def abstractmethod(funcobj):
    """A decorator indicating abstract methods.

    Requires that the metaclass is ABCMeta or derived from it.  A
    class that has a metaclass derived from ABCMeta cannot be
    instantiated unless all of its abstract methods are overridden.
    The abstract methods can be called using any of the normal
    'super' call mechanisms.

    Usage:

        class C:
            __metaclass__ = ABCMeta
            @abstractmethod
            def my_abstract_method(self, ...):
                ...
    """
    funcobj.__isabstractmethod__ = True
    return funcobj


class abstractproperty(property):
    """A decorator indicating abstract properties.

    Requires that the metaclass is ABCMeta or derived from it.  A
    class that has a metaclass derived from ABCMeta cannot be
    instantiated unless all of its abstract properties are overridden.
    The abstract properties can be called using any of the normal
    'super' call mechanisms.

    Usage:

        class C:
            __metaclass__ = ABCMeta
            @abstractproperty
            def my_abstract_property(self):
                ...

    This defines a read-only property; you can also define a read-write
    abstract property using the 'long' form of property declaration:

        class C:
            __metaclass__ = ABCMeta
            def getx(self): ...
            def setx(self, value): ...
            x = abstractproperty(getx, setx)
    """
    __isabstractmethod__ = True


class ABCMeta(type):

    """Metaclass for defining Abstract Base Classes (ABCs).

    Use this metaclass to create an ABC.  An ABC can be subclassed
    directly, and then acts as a mix-in class.  You can also register
    unrelated concrete classes (even built-in classes) and unrelated
    ABCs as 'virtual subclasses' -- these and their descendants will
    be considered subclasses of the registering ABC by the built-in
    issubclass() function, but the registering ABC won't show up in
    their MRO (Method Resolution Order) nor will method
    implementations defined by the registering ABC be callable (not
    even via super()).

    """

    # A global counter that is incremented each time a class is
    # registered as a virtual subclass of anything.  It forces the
    # negative cache to be cleared before its next use.
    _abc_invalidation_counter = 0

    def __new__(mcls, name, bases, namespace):
        cls = super(ABCMeta, mcls).__new__(mcls, name, bases, namespace)
        # Compute set of abstract method names
        abstracts = set(name
                     for name, value in namespace.items()
                     if getattr(value, "__isabstractmethod__", False))
        for base in bases:
            for name in getattr(base, "__abstractmethods__", set()):
                value = getattr(cls, name, None)
                if getattr(value, "__isabstractmethod__", False):
                    abstracts.add(name)
        cls.__abstractmethods__ = frozenset(abstracts)
        # Set up inheritance registry
        cls._abc_registry = WeakSet()
        cls._abc_cache = WeakSet()
        cls._abc_negative_cache = WeakSet()
        cls._abc_negative_cache_version = ABCMeta._abc_invalidation_counter
        return cls

    def register(cls, subclass):
        """Register a virtual subclass of an ABC."""
        if not isinstance(subclass, (type, types.ClassType)):
            raise TypeError("Can only register classes")
        if issubclass(subclass, cls):
            return  # Already a subclass
        # Subtle: test for cycles *after* testing for "already a subclass";
        # this means we allow X.register(X) and interpret it as a no-op.
        if issubclass(cls, subclass):
            # This would create a cycle, which is bad for the algorithm below
            raise RuntimeError("Refusing to create an inheritance cycle")
        cls._abc_registry.add(subclass)
        ABCMeta._abc_invalidation_counter += 1  # Invalidate negative cache

    def _dump_registry(cls, file=None):
        """Debug helper to print the ABC registry."""
        print >> file, "Class: %s.%s" % (cls.__module__, cls.__name__)
        print >> file, "Inv.counter: %s" % ABCMeta._abc_invalidation_counter
        for name in sorted(cls.__dict__.keys()):
            if name.startswith("_abc_"):
                value = getattr(cls, name)
                print >> file, "%s: %r" % (name, value)

    def __instancecheck__(cls, instance):
        """Override for isinstance(instance, cls)."""
        # Inline the cache checking when it's simple.
        subclass = getattr(instance, '__class__', None)
        if subclass is not None and subclass in cls._abc_cache:
            return True
        subtype = type(instance)
        # Old-style instances
        if subtype is _InstanceType:
            subtype = subclass
        if subtype is subclass or subclass is None:
            if (cls._abc_negative_cache_version ==
                ABCMeta._abc_invalidation_counter and
                subtype in cls._abc_negative_cache):
                return False
            # Fall back to the subclass check.
            return cls.__subclasscheck__(subtype)
        return (cls.__subclasscheck__(subclass) or
                cls.__subclasscheck__(subtype))

    def __subclasscheck__(cls, subclass):
        """Override for issubclass(subclass, cls)."""
        # Check cache
        if subclass in cls._abc_cache:
            return True
        # Check negative cache; may have to invalidate
        if cls._abc_negative_cache_version < ABCMeta._abc_invalidation_counter:
            # Invalidate the negative cache
            cls._abc_negative_cache = WeakSet()
            cls._abc_negative_cache_version = ABCMeta._abc_invalidation_counter
        elif subclass in cls._abc_negative_cache:
            return False
        # Check the subclass hook
        ok = cls.__subclasshook__(subclass)
        if ok is not NotImplemented:
            assert isinstance(ok, bool)
            if ok:
                cls._abc_cache.add(subclass)
            else:
                cls._abc_negative_cache.add(subclass)
            return ok
        # Check if it's a direct subclass
        if cls in getattr(subclass, '__mro__', ()):
            cls._abc_cache.add(subclass)
            return True
        # Check if it's a subclass of a registered class (recursive)
        for rcls in cls._abc_registry:
            if issubclass(subclass, rcls):
                cls._abc_cache.add(subclass)
                return True
        # Check if it's a subclass of a subclass (recursive)
        for scls in cls.__subclasses__():
            if issubclass(subclass, scls):
                cls._abc_cache.add(subclass)
                return True
        # No dice; update negative cache
        cls._abc_negative_cache.add(subclass)
        return False
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  Source code for envipyengine.task

"""
The ENVI Py Engine task object provides task information and can submit a job to the Task Engine with input.
"""
from __future__ import absolute_import
from abc import abstractmethod, abstractproperty
from string import Template
from pprint import PrettyPrinter
from .envipymeta import ENVIPyMeta
from .utils import with_metaclass


[docs]class Task(with_metaclass(ENVIPyMeta, object)):
    """
    The ENVI Py Engine Task object represents a Task Engine task and its parameters.

    :Example:

    Import the modules for the example.

    >>> from envipyengine import Engine
    >>> from pprint import pprint

    Create an Engine object for ENVI and get a task

    >>> envi_engine = Engine('ENVI')
    >>> task = envi_engine.task('SpectralIndex')

    Investigate task information.

    >>> print(task.name)
    'SpectralIndex'
    >>> print(task.description, type(task.description))
    ('This task creates a spectral index raster from one pre-defined spectral
    index. Spectral indices are combinations of surface reflectance at two
    or more wavelengths that indicate relative abundance of features of
    interest.', <type 'str'>)
    >>> print(task.display_name, type(task.display_name))
    ('Spectral Index', <type 'str'>)
    >>> task_parameters = task.parameters
    >>> pprint(task_parameters)

    Execute a job using the Task Engine

    >>> input_raster = dict(url='C:\\Program Files\\Harris\\ENVI54\\data\\qb_boulder_msi',
                            factory='URLRaster')
    >>> parameters = dict(INPUT_RASTER=input_raster,
                          INDEX='Normalized Difference Vegetation Index')
    >>> result = task.execute(parameters)


    """

    def __str__(self):
        pretty_print = PrettyPrinter(indent=2)
        props = dict(name=self.name,
                     display_name=self.display_name,
                     description=self.description,
                     parameters=pretty_print.pformat(self.parameters))
        return Template('''
name: ${name}
display_name: ${display_name}
description: ${description}
parameters: ${parameters}
''').substitute(props)

    def __repr__(self):
        return self.__str__()

    def __unicode__(self):
        return self.__str__()

    @abstractmethod
    def __init__(self, uri=None, cwd=None):
        """
        Returns an ENVI Py Engine Task object based on the task name.

        :param uri: A String representing the unique id of the task.
        :param cwd: A String representing the current working directory
                    for the engine execution.
        :return: None
        """
        self._uri = uri
        self._cwd = cwd

    @abstractproperty
    def name(self):
        """
        The name of the task

        :return: a string
        """
        pass

    @abstractproperty
    def display_name(self):
        """
        The display name of the task

        :return: a string
        """
        pass

    @abstractproperty
    def description(self):
        """
        The task description

        :return: a string
        """
        pass

    @abstractproperty
    def uri(self):
        """
        The task unique identifier
        """
        pass

    @abstractproperty
    def parameters(self):
        """
        A list of the task parameter definitions. Each task parameter is a dictionary containing, but not
        limited to, the following keys:

        ================= ========== ================= ==========================================================
        Key               Data Type  Type              Description
        ================= ========== ================= ==========================================================
        name              string     Required          The name of the parameter
        display_name      string     Required          The display name of the parameter
        type              string     Required          The parameter data type
        direction         string     Required          Can be *input* or *output*
        description       string     Required          The parameter description
        required          bool       Required          Indicates if the parameter is required
                                                       on input when submitting a job
        dimensions        string     Optional          Indicates if the parameter is an array if set.  Dimesions
                                                       is of the format *[dim1,dim2,...]*
        choice_list       list       Optional          A list of available choices for the parameter input
        min               type       Optional          The minimum value allowed for the parameter
        max               type       Optional          The maximum value allowed for the parameter
        ================= ========== ================= ==========================================================

        :return: a list of parameter dictionaries
        """
        pass

    @abstractmethod
[docs]    def execute(self, parameters, cwd=None):
        """
        Executes a synchronous task using the Task Engine

        :param parameters: A dictionary of key-value pairs of parameter names and values. The dictionary serves as input to the job.
        :param cwd: Set to the current working directory the engine will run in.  Defaults to the python current working directory if none specified.
        :return: A dictionary containing the Task Engine output.
        """
        pass
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