

    
      
          
            
  
Welcome to sciunit’s documentation!
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Concept

The conference
paper [https://github.com/cyrus-/papers/raw/master/sciunit-icse14/sciunit-icse14.pdf]



Tutorials With Jupyter NoteBook
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 [https://colab.research.google.com/github/scidash/sciunit/blob/master/docs/chapter1.ipynb]
	Tutorial Chapter 1 [https://github.com/scidash/sciunit/blob/master/docs/chapter1.ipynb]


	Tutorial Chapter 2 [https://github.com/scidash/sciunit/blob/master/docs/chapter2.ipynb]


	Tutorial Chapter 3 [https://github.com/scidash/sciunit/blob/master/docs/chapter3.ipynb]


	Tutorial Chapter 4 [https://github.com/scidash/sciunit/blob/dev/docs/chapter4.ipynb]


	Tutorial Chapter 5 [https://github.com/scidash/sciunit/blob/dev/docs/chapter5.ipynb]


	Tutorial Chapter 6 [https://github.com/scidash/sciunit/blob/dev/docs/chapter6.ipynb]






Basic Usage

my_model = MyModel(**my_args) # Instantiate a class that wraps your model of interest.
my_test = MyTest(**my_params) # Instantiate a test that you write.
score = my_test.judge() # Runs the test and return a rich score containing test results and more.







Domain-specific libraries and information

NeuronUnit [https://github.com/scidash/neuronunit] for neuron and
ion channel physiology See others
here [https://github.com/scidash/sciunit/network/dependents?dependent_type=REPOSITORY]



Mailing List

There is a mailing
list [https://groups.google.com/forum/?fromgroups#!forum/sciunit] for
announcements and discussion. Please join it if you are at all
interested!



Contributors


	Rick Gerkin [http://rick.gerk.in], Arizona State University
(School of Life Science)


	Cyrus Omar [http://cs.cmu.edu/~comar], Carnegie Mellon University
(Dept. of Computer Science)






Reproducible Research ID

RRID:SCR_014528 [https://scicrunch.org/resources/Any/record/nlx_144509-1/3faed1d9-6579-5da6-b4b4-75a5077656bb/search?q=sciunit&l=sciunit]



License

SciUnit is released under the permissive MIT
license [https://opensource.org/licenses/MIT], requiring only
attribution in derivative works. See the LICENSE file for terms.
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What’s SciUnit and how to install it?

Everyone hopes that their model has some correspondence with reality.
Usually, checking whether this is true is done informally. But SciUnit makes this formal and transparent.

SciUnit is a framework for validating scientific models by creating experimental-data-driven unit tests.


Installation

Setting up Miniconda [https://docs.conda.io/en/latest/miniconda.html] before the installation of SciUnit.

Then, in the Conda environment, using pip to install SciUnit as a Python package.

Note: SciUnit is no longer support Python 2.





          

      

      

    

  

    
      
          
            
  
Quick tutorial

You can read the SciUnit Basic before starting this tutorial for understanding the components of SciUnit.


Creating a Model and a Test instance from scratch

Let’s create a model that can output a constant number.

Importing sciunit at the beginning.

import sciunit





Creating a subclass of SciUnit Capability class. The Capability subclass contains
one or more unimplemented methods. It can be included in a
Test class as required_capabilities, and only the models which
implements the methods in the Capability subclass can be tested by the Test instance.

Here we define a simple capability through which a model can return a single number.

class ProducesNumCapability(sciunit.Capability):
    """An example capability for producing some generic number."""

    def produce_number(self):
        """The implementation of this method should return a number."""
        raise NotImplementedError("Must implement produce_number.")





And creating a subclass of SciUnit Model. A model we want to test is
always an instance (with specific model arguments) of a more generic model class.

class ConstModel(sciunit.Model, ProducesNumCapability):
    """A model that always produces a constant number as output."""

    def __init__(self, constant, name=None):
        self.constant = constant
        super(ConstModel, self).__init__(name=name, constant=constant)

    def produce_number(self):
        return self.constant





Now we have a model and a capability. Let’s create a Test class and include the capability in a subclass of Test.
Note that a SciUnit test class must contain:


	the capabilities a model requires to take the test.


	the type of score that it will return.


	an implementation of generate_prediction, which will use the model’s capabilities to get some values out of the model.


	an implementaiton of compute_score, to use the provided observation and the generated prediction to compute a sciunit Score.




class EqualsTest(sciunit.Test):
    """Tests if the model predicts
    the same number as the observation."""

    # The one capability required for a model to take this test.
    required_capabilities = (ProducesNumCapability,)

    # Set the type of score returned by judge method in a Test instance
    score_type = sciunit.scores.BooleanScore

    def generate_prediction(self, model):
        return model.produce_number()

    def compute_score(self, observation, prediction):
        score = self.score_type(observation['value'] == prediction) # Returns a BooleanScore.
        score.description = 'Passing score if the prediction equals the observation'
        return score





After defining the subclass of SciUnit Model, we can create an instance of the model that always
produce number 37.

const_model_37 = ConstModel(37, name="Constant Model 37")





Suppose we have a observation value, and we want to test if the value match the number predicted (produced) by
the model instance defined above.

observation = {'value':37}
equals_37_test = EqualsTest(observation=observation, name='Equal 37 Test')





Simply call the judge method of the Test instance with the model instance as an argument.

score = equals_37_test.judge(model=const_model_37)





Now we got the score instance.

>>> print(score)
Pass





Printing out the score and we can see that the test was passed.
We can also summarize the score in its entirety,
printing information about the associated model and test.

>>> score.summarize()
=== Model Constant Model 37 achieved score Pass on test 'Equal 37 Test'. ===





How was that score computed again?

>>> score.describe()
Passing score if the prediction equals the observation





Next, let’s create some other test instances that suppose to fail.

observation = {'value':36}
equals_36_test = EqualsTest(observation, name='Equal 36 Test')
observation = {'value':35}
equals_35_test = EqualsTest(observation, name='Equal 35 Test')
score1 = equals_36_test.judge(model=const_model_37)
score2 = equals_36_test.judge(model=const_model_37)





>>> print(score1)
Fail





>>> print(score2)
Fail





We can also put these test instances together in a TestSuite instance.
The TestSuite also contains a judge method that can run every Test instance’s judge methods.

tests = [equals_35_test, equals_36_test, equals_37_test]
equals_suite = sciunit.TestSuite(tests=tests, name="Equals test suite")
score_matrix = equals_suite.judge(const_model_37)





>>> print(score_matrix)
                  Equal 35 Test Equal 36 Test Equal 37 Test
Constant Model 37          Fail          Fail          Pass





In the result, we can see a 1*3 score matrix that shows the results of each test.

We can create more models and subject those to the test suite to get a more extensive score matrix.

const_model_36 = ConstModel(36, name='Constant Model 36')
const_model_35 = ConstModel(35, name='Constant Model 35')
score_matrix = equals_suite.judge([const_model_36, const_model_35, const_model_37])





>>> print(score_matrix)
                  Equal 35 Test Equal 36 Test Equal 37 Test
Constant Model 37          Fail          Fail          Pass
Constant Model 36          Fail          Pass          Fail
Constant Model 35          Pass          Fail          Fail





Now, we can see the result is a 3*3 matrix, and each model pass the corresponding test.

We can also examine the results only for one of the tests in the suite.

>>> print(score_matrix[equals_35_test])
Constant Model 37    Fail
Constant Model 36    Fail
Constant Model 35    Pass
Name: Equal 35 Test, dtype: object





Or examine the results only for one of the models.

>>> print(score_matrix[const_model_35])
Equal 35 Test    Pass
Equal 36 Test    Fail
Equal 37 Test    Fail
Name: Constant Model 35, dtype: object





In the next section we’ll see how to build slightly more
sophisticated tests using objects built-in to SciUnit.



Testing with help from the SciUnit standard library

The ConstModel class we defined in the last section was included in
SciUnit package as an example, and we can just import it.

import sciunit

from sciunit.models.examples import ConstModel
from sciunit.capabilities import ProducesNumber

from sciunit.scores import ZScore # One of many SciUnit score types.
from sciunit.errors import ObservationError # An exception class raised when a test





Let’s create the instance of ConstModel.

const_model_37 = ConstModel(37, name="Constant Model 37")





And a new subclass of SciUnit Test class.

class MeanTest(sciunit.Test):
    """Tests if the model predicts the same number as the observation."""

    # The one capability required for a model to take this test.
    required_capabilities = (ProducesNumber,)

    # This test's 'judge' method will return a BooleanScore.
    score_type = ZScore

    def validate_observation(self, observation):
        if type(observation) is not dict:
            raise ObservationError("Observation must be a python dictionary")
        if 'mean' not in observation:
            raise ObservationError("Observation must contain a 'mean' entry")

    def generate_prediction(self, model):
        return model.produce_number()

    def compute_score(self, observation, prediction):

        # Compute and return a ZScore object.
        score = ZScore.compute(observation,prediction)

        score.description = ("A z-score corresponding to the normalized location of the"
                            "observation relative to the predicted distribution.")
        return score





Compared with the sruff in last section, we’ve done two new things here:


	The optional validate_observation method checks the observation to make sure that it is the right type, that it has the right attributes, etc. This can be used to ensures that the observation is exactly as the other core test methods expect. If we don’t provide the right kind of observation:


	Instead of returning a BooleanScore, encoding a True/False value, we return a ZScore encoding a more quantitative summary of the relationship between the observation and the prediction.




Let’s create a observation and attach it to the MeanTest instance.

observation = {'mean':37.8, 'std':2.1}
mean_37_test = MeanTest(observation, name='Equal 37 Test')
score = mean_37_test.judge(const_model_37)





And let’s see what’s the result:

>>> score.summarize()
=== Model Constant Model 37 achieved score Z = -0.38 on test 'Equal 37 Test'. ===





>>> score.describe()
A z-score corresponding to the normalized location of theobservation relative to the predicted distribution.







Example of RunnableModel and Backend

Beside the usual model in previous sections, let’s create a model that run a Backend instance to simulate and obtain results.

Firstly, import necessary components from SciUnit package.

import sciunit, random
from sciunit import Test
from sciunit.capabilities import Runnable
from sciunit.scores import BooleanScore
from sciunit.models import RunnableModel
from sciunit.models.backends import register_backends, Backend





Let’s define subclasses of SciUnit Backend, Test, and Model.

Note that:


	A SciUnit Backend subclass should implement _backend_run method.


	A SciUnit Backend subclass should implement run method.




class RandomNumBackend(Backend):
    '''generate a random integer between min and max'''

    def set_run_params(self, **run_params):

        # get min from run_params, if not exist, then 0.
        self.min = run_params.get('min', 0)

        # get max from run_params, if not exist, then self.min + 100.
        self.max = run_params.get('max', self.min + 100)

    def _backend_run(self):
        # generate and return random integer between min and max.
        return random.randint(self.min, self.max)

class RandomNumModel(RunnableModel):
    """A model that always produces a constant number as output."""

    def run(self):
        self.results = self._backend.backend_run()


class RangeTest(Test):
    """Tests if the model predicts the same number as the observation."""

    # Default Runnable Capability for RunnableModel
    required_capabilities = (Runnable,)

    # This test's 'judge' method will return a BooleanScore.
    score_type = BooleanScore

    def generate_prediction(self, model):
        model.run()
        return model.results

    def compute_score(self, observation, prediction):
        score = BooleanScore(
            observation['min'] <= prediction and observation['max'] >= prediction
        )
        return score





Let’s define the model instance named model 1.

model = RandomNumModel("model 1")





We must register any backend isntance in order to use it in model instances.

set_backend and set_run_params methods can help us to set the run-parameters in the model and its backend.

register_backends({"Random Number": RandomNumBackend})
model.set_backend("Random Number")
model.set_run_params(min=1, max=10)





Next, create an observation that requires the generated random integer between 1 and 10
and a test instance that use the observation and against the model

observation = {'min': 1, 'max': 10}
oneToTenTest = RangeTest(observation, "test 1")
score = oneToTenTest.judge(model)





print the score, and we can see the result.

>>> print(score)
Pass







Real Example

For real example of using SciUnit, you can read Chapter 5 and 6 of the Jupyter notebook tutorial.

Tutorial Chapter 5 [https://github.com/scidash/sciunit/blob/master/docs/chapter5.ipynb]

Tutorial Chapter 6 [https://github.com/scidash/sciunit/blob/master/docs/chapter6.ipynb]





          

      

      

    

  

    
      
          
            
  
SciUnit basics

This page will give you a basic view of the SciUnit project,
and you can read the quick tutorials for some simple examples.

The major parts of SciUnit are Score, Test, and Model.


Model

Model is the abstract base class for sciunit models. Generally, a model instance can
generate predicted or simulated results of some scientific fact.

Runnable Model

Runnable model is a kind of model that implements Runnable
capability, and it can be executed to simulate and output results.

Backend

After being registered by register_backends function, a Backend instance
can be executed by a Runnable Model at the back end. It usually does some background
computing for the runnable model.



Score

Score is the abstract base class for scores. The instance of it (or its subclass) can give some types of
results for test and/or test suite against the models.

The complete scores type in SciUnit are BooleanScore, ZScore, CohenDScore,
RatioScore, PercentScore, and FloatScore.

Each type of score has their own features and advantage.

There are also incomplete score types. These type does not contain any
information regarding how good the model is, but the existing of them means there are
some issues during testing or computing process. They are NoneScore, TBDScore, NAScore,
and InsufficientDataScore

ScoreArray, ScoreArrayM2M

Can be used like this, assuming n tests and m models:

>>> sm[test]
    (score_1, ..., score_m)





>>> sm[model]
    (score_1, ..., score_n)





ScoreArray represents an array of scores derived from a test suite.
Extends the pandas Series such that items are either
models subject to a test or tests taken by a model.
Also displays and computes score summaries in sciunit-specific ways.

ScoreArrayM2M represents an array of scores derived from TestM2M.
Extends the pandas Series such that items are either
models subject to a test or the test itself.

ScoreMatrix, ScoreMatrixM2M

Can be used like this, assuming n tests and m models:

>>> sm[test]
(score_1, ..., score_m)





>>> sm[model]
(score_1, ..., score_n)





ScoreMatrix represents a matrix of scores derived from a test suite.
Extends the pandas DataFrame such that tests are columns and models
are the index. Also displays and compute score summaries in sciunit-specific ways.

ScoreMatrixM2M represents a matrix of scores derived from TestM2M.
Extends the pandas DataFrame such that models/observation are both
columns and the index.



Test, TestM2M

Test is a abstract base class for tests.

TestM2M is an abstract class for handling tests involving multiple models.

A test instance contains some observations which are considered as the fact.
The test instance can test the model by comparing the predictions with the observations
and generate a specific type of score.

Enables comparison of model to model predictions, and also against
experimental reference data (optional).

Note: TestM2M would typically be used when handling mutliple (>2)
models, with/without experimental reference data. For single model
tests, you can use the ‘Test’ class.



TestSuite

A collection of tests. The instance of TestSuite can perform similar things that a test instance can do.



Converter

A Converter instance can be used to convert a score between two types.
It can be included in a test instance.



Capability

Capability is the abstract base class for sciunit capabilities.
A capability instance can be included in a test instance to ensure the
model, which is tested by the test instance, implements some methods.





          

      

      

    

  

    
      
          
            
  
Config File And Using SciUnit In A Shell


Create Config File And Execute Tests In A Shell

We can build a scientific computing project with a SciUnit config file.
Then, we will be able to run sciunit In A Shell

Here is an example of well written SciUnit config file.
This file was generated by executing sciunit create in the shell.
A SciUnit config file is always named sciunit.ini.

[misc]
config-version = 1.0
nb-name = scidash

[root]
path = .

[models]
module = models

[tests]
module = tests

[suites]
module = suites





config-version is the version of the config file.

nb-name is the name of the IPython Notebook file that can be create with sciunit make-nb.

root is the root of the project. The path is the path to the project from the directory that contains this config file.

module in the models section is the path from the root of the project to the file that contains models, which is a list of Model instances.

module in the tests section is the path the root of the project to the file that contains tests, which is a list of Test instances.

module in the suites section is the path the root of the project to the file that contains suites, which is a list of TestSuite instances.

Let’s use the config file above and create corresponding files that contain definitions models, tests, and suites.

In the root directory of the project, let’s create three files.

tests.py

import sciunit
from sciunit.scores import BooleanScore
from sciunit.capabilities import ProducesNumber



class EqualsTest(sciunit.Test):
    """Tests if the model predicts
    the same number as the observation."""

    required_capabilities = (ProducesNumber,)
    score_type = BooleanScore

    def generate_prediction(self, model):
        return model.produce_number() # The model has this method if it inherits from the 'ProducesNumber' capability.

    def compute_score(self, observation, prediction):
        score = self.score_type(observation['value'] == prediction)
        score.description = 'Passing score if the prediction equals the observation'
        return score

tests = []





suites.py

import sciunit
from tests import EqualsTest


equals_1_test = EqualsTest({'value':1}, name='=1')
equals_2_test = EqualsTest({'value':2}, name='=2')
equals_37_test = EqualsTest({'value':37}, name='=37')

equals_suite = sciunit.TestSuite([equals_1_test, equals_2_test, equals_37_test], name="Equals test suite")

suites = [equals_suite]





models.py

import sciunit
from sciunit.capabilities import ProducesNumber


class ConstModel(sciunit.Model,
                ProducesNumber):
    """A model that always produces a constant number as output."""

    def __init__(self, constant, name=None):
        self.constant = constant
        super(ConstModel, self).__init__(name=name, constant=constant)

    def produce_number(self):
        return self.constant

const_model_1 = ConstModel(1, name='Constant Model 1')
const_model_2 = ConstModel(2, name='Constant Model 2')
const_model_37 = ConstModel(37, name="Constant Model 37")

models = [const_model_1, const_model_2, const_model_37]





We have tests at the end of tests.py, models at the end of models.py,
and suites at the end of suites.py. Since we are using test suites instead of tests,
tests is an empty list in this example. They will be taken by sciunit when command
sciunit run is being executing

Execute sciunit run in the root directory, and then sciunit will run each test in the suites
against each model and give us the result.

$ sciunit run


Executing test =1 on model Constant Model 1... Score is Pass
Executing test =2 on model Constant Model 1... Score is Fail
Executing test =37 on model Constant Model 1... Score is Fail
Executing test =1 on model Constant Model 2... Score is Fail
Executing test =2 on model Constant Model 2... Score is Pass
Executing test =37 on model Constant Model 2... Score is Fail
Executing test =1 on model Constant Model 37... Score is Fail
Executing test =2 on model Constant Model 37... Score is Fail
Executing test =37 on model Constant Model 37... Score is Pass

Suite Equals test suite:
                    =1    =2   =37
Constant Model 1   Pass  Fail  Fail
Constant Model 2   Fail  Pass  Fail
Constant Model 37  Fail  Fail  Pass







Create and Run IPython Notebook File

Next, let’s move to creating and executing IPython Notebook file with
sciunit make-nb and sciunit run-nb commands.

Let’s add a file, __init__.py, to our project directory and import everything
including suites, tests, and models in the file. This is necessary because the made
notebook file will try to import everything in __init__.py and run each suite
(a collection of tests instances) against each model.

__init__.py

from . import models
from . import tests
from . import suites





Now, let’s execute sciunit make-nb SciUnit will automatically generate
a notebook file.

$ sciunit make-nb
Created Jupyter notebook at:
/the_path_to_the_project.../test_sciunit.ipynb





The notebook file will contains two blocks of code:

Note:


	the name of generated notebook file will be the value of nb-name attribute
in the config file, sciunit.ini


	The path to the project’s root can be different on different machine.
So, The notebook file generated usually only be valid on the machine where
it is generated. If you want to execute it on different machine, try to re-generate
it or change the path.




Let’s execute sciunit run-nb command.

$ sciunit run-nb
Entering run function
/the_path_to_the_project_config_file..././test_sciunit.ipynb
/the_path_to_the_project_config_file.../.





The result of running the notebook will be in the notebook file.
You can open it by many tools like VS Code and Jupyter Lab
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sciunit.models package


Submodules



sciunit.models.backends module

Base class for simulator backends for SciUnit models.


	
class sciunit.models.backends.Backend[source]

	Bases: sciunit.base.SciUnit

Base class for simulator backends.

Should only be used with model classes derived from RunnableModel.
Supports caching of simulation results.
Backend classes should implement simulator-specific
details of modifying, running, and reading results from the simulation.


	
__module__ = 'sciunit.models.backends'

	




	
_backend_run() → Any[source]

	Run the model via the backend.






	
backend_run() → Any[source]

	Check for cached results; then run the model if needed.


	Returns:

	Any: The result of running backend.










	
cache_to_results(cache: Any) → Any[source]

	A method to convert cache to some hypothetical Results object.


	Args:

	cache (Any): An object returned from .get_memory_cache() or .get_disk_cache().



	Returns:

	Any (optional): Either an object with the results of the simulation,
or None (e.g. if cache_to_results() simply injects the results into some global object).










	
clear_disk_cache() → None[source]

	Removes the cache file from the disk if it exists.






	
f = None

	The function that handles running the simulation






	
get_disk_cache(key: str = None) → Any[source]

	Return result in disk cache for key ‘key’ or None if not found.


	Args:

	key (str, optional): keys that will be used to find cached data. Defaults to None.



	Returns:

	Any: The disk cache for key ‘key’ or None if not found.










	
get_memory_cache(key: str = None) → dict[source]

	Return result in memory cache for key ‘key’ or None if not found.


	Args:

	key (str, optional): [description]. Defaults to None.



	Returns:

	dict: The memory cache for key ‘key’ or None if not found.










	
init_backend(*args, **kwargs) → None[source]

	Initialize the backend.






	
init_cache() → None[source]

	Initialize the cache.






	
init_disk_cache(location: Union[str, pathlib.Path, bool, None] = None) → None[source]

	Initialize the on-disk version of the cache.






	
init_memory_cache() → None[source]

	Initialize the in-memory version of the cache.






	
load_model() → None[source]

	Load the model into memory.






	
name = None

	Name of the backend






	
recorded_variables = None

	Optional list of state variables for a backend to record.






	
results_to_cache(results: Any) → Any[source]

	A method to convert the results from your model run
into storable cache object (usually a simple dictionary or an array).


	Args:

	results (Any): An object returned from your ._backend_run().



	Returns:

	Any: The results in the format that’s good for storing in cache.










	
save_results(path: Union[str, pathlib.Path] = '.') → None[source]

	Save results on disk.


	Args:

	path (Union[str, Path], optional): [description]. Defaults to ‘.’.










	
set_attrs(**attrs) → None[source]

	Set model attributes on the backend.






	
set_disk_cache(results: Any, key: str = None) → None[source]

	Store result in disk cache with key matching model state.


	Args:

	results (Any): [description]
key (str, optional): [description]. Defaults to None.










	
set_memory_cache(results: Any, key: str = None) → None[source]

	Store result in memory cache with key matching model state.


	Args:

	results (Any): [description]
key (str, optional): [description]. Defaults to None.










	
set_run_params(**run_params) → None[source]

	Set model attributes on the backend.






	
state_hide = ['memory_cache', '_results', 'stdout', 'exec_in_dir', 'model']

	








	
exception sciunit.models.backends.BackendException[source]

	Bases: Exception [https://docs.python.org/3/library/exceptions.html#Exception]

Generic backend exception class.


	
__module__ = 'sciunit.models.backends'

	




	
__weakref__

	list of weak references to the object (if defined)










	
sciunit.models.backends.register_backends(vars: dict) → None[source]

	Register backends for use with models.


	Args:

	
	vars (dict): a dictionary of variables obtained from e.g. locals(),

	at least some of which are Backend classes, e.g. from imports.















sciunit.models.base module

Base class for SciUnit models.


	
class sciunit.models.base.Model(name=None, **params)[source]

	Bases: sciunit.base.SciUnit

Abstract base class for sciunit models.


	
__getattr__(attr)[source]

	




	
__init__(name=None, **params)[source]

	Instantiate model.






	
__module__ = 'sciunit.models.base'

	




	
__repr__()[source]

	Returns a representation of the model.






	
__str__()[source]

	Return the model name.






	
_backend = None

	Optional model backend for executing some methods, e.g. simulations.






	
capabilities

	




	
check_params() → None[source]

	Check model parameters to see if they are reasonable.

For example, this method could check self.params to see if a particular
value was within an acceptable range.  This should be implemented
as needed by specific model classes.






	
curr_method(back: int = 0) → str[source]

	Return the name of the current method (calling this one).


	Args:

	back (int, optional): [description]. Defaults to 0.



	Returns:

	str: The name of the current method that calls this one.










	
describe() → str[source]

	Describe the model.


	Returns:

	str: The description of the model.










	
description = ''

	A description of the model.






	
extra_capability_checks = None

	Optional extra checks of capabilities on a per-instance basis.






	
failed_extra_capabilities

	Check to see if instance passes its extra_capability_checks.






	
classmethod get_capabilities() → list[source]

	List the model’s capabilities.






	
is_match(match: Union[str, Model]) → bool[source]

	Return whether this model is the same as match.

Matches if the model is the same as or has the same name as match.


	Args:

	match (Union[str, ‘Model’]): [description]



	Returns:

	bool: Whether this model is the same as match.










	
name = None

	The name of the model. Defaults to the class name.






	
params = None

	The parameters to the model (a dictionary).
These distinguish one model of a class from another.






	
run_args = None

	These are the run-time arguments for the model.
Execution of run() should make use of these arguments.






	
state_hide = ['results', 'temp_dir', '_temp_dir', 'stdout']

	









sciunit.models.examples module

Example SciUnit model classes.


	
class sciunit.models.examples.CacheByInstancePersistentUniformModel(a, b, name=None)[source]

	Bases: sciunit.models.examples.PersistentUniformModel

TODO


	
__module__ = 'sciunit.models.examples'

	




	
produce_number(**kwargs)

	








	
class sciunit.models.examples.CacheByValuePersistentUniformModel(a, b, name=None)[source]

	Bases: sciunit.models.examples.PersistentUniformModel

TODO


	
__module__ = 'sciunit.models.examples'

	




	
produce_number(**kwargs)

	








	
class sciunit.models.examples.ConstModel(constant: Union[int, float], name: str = None)[source]

	Bases: sciunit.models.base.Model, sciunit.capabilities.ProducesNumber

A model that always produces a constant number as output.


	
__init__(constant: Union[int, float], name: str = None)[source]

	Instantiate model.






	
__module__ = 'sciunit.models.examples'

	




	
produce_number() → Union[int, float][source]

	Produce a number.










	
class sciunit.models.examples.PersistentUniformModel(a, b, name=None)[source]

	Bases: sciunit.models.examples.UniformModel

TODO


	
__module__ = 'sciunit.models.examples'

	




	
produce_number() → float[source]

	Produece a number between a and b.


	Returns:

	float: The number between a and b.










	
run() → None[source]

	








	
class sciunit.models.examples.RepeatedRandomNumberModel(name=None, **params)[source]

	Bases: sciunit.models.base.Model, sciunit.capabilities.ProducesNumber

An example model to demonstrate ProducesNumber with cypy.lazy.


	
__module__ = 'sciunit.models.examples'

	




	
produce_number()[source]

	Each call to this method will produce the same random number as was returned in the first call, ensuring reproducibility and eliminating computational overhead.


	Returns:

	float: A random number produced.














	
class sciunit.models.examples.SharedModel(name=None, **params)[source]

	Bases: sciunit.models.base.Model

A model that, each time it is instantiated with the same parameters,
will return the same instance at the same locaiton in memory.
Attributes should not be set post-instantiation
unless the goal is to set those attributes on all models of this class.


	
__module__ = 'sciunit.models.examples'

	




	
static __new__(cls, *args, **kwargs)

	Override used by sciunit.utils.intern to cache instances of this class.






	
static __static_new__(cls, *args, **kwargs)

	Override used by sciunit.utils.intern to cache instances of this class.






	
_intern__pool = {}

	








	
class sciunit.models.examples.UniformModel(a, b, name=None)[source]

	Bases: sciunit.models.base.Model, sciunit.capabilities.ProducesNumber

A model that always produces a random uniformly distributed number.
in [a,b] as output.


	
__init__(a, b, name=None)[source]

	Instantiate model.






	
__module__ = 'sciunit.models.examples'

	




	
produce_number() → float[source]

	Produece a number between a and b.


	Returns:

	float: The number between a and b.














	
class sciunit.models.examples.UniqueRandomNumberModel(name=None, **params)[source]

	Bases: sciunit.models.base.Model, sciunit.capabilities.ProducesNumber

An example model to ProducesNumber.


	
__module__ = 'sciunit.models.examples'

	




	
produce_number() → float[source]

	Each call to this method will produce a different random number.


	Returns:

	float: A random number produced.















sciunit.models.runnable module

Runnable model.


	
class sciunit.models.runnable.RunnableModel(name, backend=None, attrs=None)[source]

	Bases: sciunit.models.base.Model, sciunit.capabilities.Runnable

A model which can be run to produce simulation results.


	
__del__() → None[source]

	




	
__init__(name, backend=None, attrs=None)[source]

	Instantiate model.






	
__module__ = 'sciunit.models.runnable'

	




	
check_run_params() → None[source]

	Check if run parameters are reasonable for this model class.

Raise a sciunit.BadParameterValueError if any of them are not.






	
get_backend()[source]

	Return the simulation backend.






	
reset_default_run_params() → None[source]

	




	
reset_run_params() → None[source]

	




	
run(**run_params) → None[source]

	Run the simulation (or lookup the results in the cache).






	
set_attrs(**attrs) → None[source]

	Set model attributes, e.g. input resistance of a cell.






	
set_backend(backend: Union[str, tuple, list, None])[source]

	Set the simulation backend.


	Args:

	
	backend (Union[str, tuple, list, None]): One or more name(s) of backend(s).

	The name of backend should be registered before using.







	Raises:

	TypeError: Backend must be string, tuple, list, or None
Exception: The backend was not found.










	
set_default_run_params(**params) → None[source]

	Set default parameters for all runs.

Note these are parameters of the simulation itself, not the model.






	
set_run_params(**run_params) → None[source]

	Set run-time parameters, e.g. the somatic current to inject.






	
state

	




	
use_default_run_params() → None[source]
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sciunit.scores package


Submodules



sciunit.scores.base module

Base class for SciUnit scores.


	
class sciunit.scores.base.ErrorScore(score: Union[Score, float, int, quantities.quantity.Quantity], related_data: dict = None)

	Bases: sciunit.scores.base.Score

A score returned when an error occurs during testing.


	
__module__ = 'sciunit.scores.base'

	




	
__str__() → str

	[summary]






	
_describe() → str

	Get the description of this score.


	Returns:

	str: The description of this score.










	
norm_score

	Get the norm score, which is 0.0 for ErrorScore instance.


	Returns:

	float: The norm score.










	
summary

	Summarize the performance of a model on a test.


	Returns:

	str: A textual summary of the score.














	
class sciunit.scores.base.Score(score: Union[Score, float, int, quantities.quantity.Quantity], related_data: dict = None)

	Bases: sciunit.base.SciUnit

Abstract base class for scores.


	
__eq__(other: Union[Score, float]) → bool

	[summary]






	
__ge__(other: Union[Score, float]) → bool

	[summary]






	
__gt__(other: Union[Score, float]) → bool

	[summary]






	
__hash__ = None

	




	
__init__(score: Union[Score, float, int, quantities.quantity.Quantity], related_data: dict = None)

	Abstract base class for scores.


	Args:

	score (Union[‘Score’, float, int, Quantity], bool): A raw value to wrap in a Score class.
related_data (dict, optional): Artifacts to store with the score.










	
__le__(other: Union[Score, float]) → bool

	[summary]






	
__lt__(other: Union[Score, float]) → bool

	[summary]






	
__module__ = 'sciunit.scores.base'

	




	
__ne__(other: Union[Score, float]) → bool

	[summary]






	
__repr__() → str

	[summary]






	
__str__() → str

	[summary]






	
_allowed_types = None

	List of allowed types for the score argument






	
_allowed_types_message = 'Score of type %s is not an instance of one of the allowed types: %s'

	Error message when score argument is not one of these types






	
_best = None

	The best possible score of this type






	
_check_score(score: sciunit.scores.base.Score) → None

	A method for each Score subclass to impose additional constraints on the score, e.g. the range of the allowed score.


	Args:

	score (Score): A sciunit score instance.










	
_describe() → str

	Get the description of this score.


	Returns:

	str: The description of this score.










	
_description = ''

	A description of this score, i.e. how to interpret it.
Provided in the score definition






	
_raw = None

	A raw number arising in a test’s compute_score,
used to determine this score. Can be set for reporting a raw value
determined in Test.compute_score before any transformation,
e.g. by a Converter






	
_worst = None

	The best possible score of this type






	
check_score(score: sciunit.scores.base.Score) → None

	Check the score with imposed additional constraints in the subclass on the score, e.g. the range of the allowed score.


	Args:

	score (Score): A sciunit score instance.



	Raises:

	InvalidScoreError: Exception raised if score is not a instance of sciunit score.










	
color(value: Union[float, Score] = None) → tuple

	Turn the score into an RGB color tuple of three 8-bit integers.


	Args:

	value (Union[float,, optional): The score that will be turned to an RGB color. Defaults to None.



	Returns:

	tuple: A tuple of three 8-bit integers that represents an RGB color.










	
classmethod compute(observation: dict, prediction: dict)

	Compute whether the observation equals the prediction.


	Args:

	observation (dict): The observation from the real world.
prediction (dict): The prediction generated by a model.



	Returns:

	NotImplementedError: Not implemented error.










	
describe(quiet: bool = False) → Optional[str]

	Get the description of this score instance.


	Args:

	
	quiet (bool, optional): If True, then log the description, return the description otherwise.

	Defaults to False.







	Returns:

	
	Union[str, None]: If not quiet, then return the description of this score instance.

	Otherwise, None.














	
describe_from_docstring() → str

	Get the description of this score from the docstring.


	Returns:

	str: The description of this score.










	
description = ''

	A description of this score, i.e. how to interpret it.
For the user to set in bind_score






	
classmethod extract_mean_or_value(obs_or_pred: dict, key: str = None) → float

	Extracts the mean, value, or user-provided key from an observation or prediction dictionary.


	Args:

	obs_or_pred (dict): [description]
key (str, optional): [description]. Defaults to None.



	Raises:

	KeyError: Key not found.



	Returns:

	float: The mean of the values of preditions or observations.










	
classmethod extract_means_or_values(observation: dict, prediction: dict, key: str = None) → Tuple[dict, dict]

	Extracts the mean, value, or user-provided key from the observation and prediction dictionaries.


	Args:

	observation (dict): The observation from the real world.
prediction (dict): The prediction generated by a model.
key (str, optional): [description]. Defaults to None.



	Returns:

	
	Tuple[dict, dict]: A tuple that contains the mean of values of observations and the mean of

	values of predictions.














	
get_raw() → float

	Get the raw score.  If there is not raw score, then get score.


	Returns:

	float: The raw score.










	
log(**kwargs)

	




	
log10_norm_score

	The logarithm base 10 of the norm_score.
This is useful for guaranteeing convexity in an error surface.


	Returns:

	float: The logarithm base 10 of the norm_score.










	
log2_norm_score

	The logarithm base 2 of the norm_score.
This is useful for guaranteeing convexity in an error surface.


	Returns:

	float: The logarithm base 2 of the norm_score.










	
log_norm_score

	The natural logarithm of the norm_score.
This is useful for guaranteeing convexity in an error surface.


	Returns:

	float: The natural logarithm of the norm_score.










	
model = None

	The model judged. Set automatically by Test.judge.






	
norm_score

	A floating point version of the score used for sorting.
If normalized = True, this must be in the range 0.0 to 1.0,
where larger is better (used for sorting and coloring tables).


	Returns:

	Score: The [0-1] normalized score.










	
classmethod observation_postprocess(observation: dict) → dict

	




	
classmethod observation_preprocess(observation: dict) → dict

	




	
observation_schema = None

	




	
raw

	The raw score in string type.


	Returns:

	str: The raw score.










	
related_data = None

	Data specific to the result of a test run on a model.






	
render_beautiful_msg(color: tuple, bg_brightness: int, msg: str)

	




	
score = None

	The score itself.






	
score_type

	The type of the score.


	Returns:

	str: the name of the score class.










	
set_raw(raw: float) → None

	Set the raw score.


	Args:

	raw (float): The raw score to be set.










	
state_hide = ['related_data']

	




	
summarize()

	[summary]






	
summary

	Summarize the performance of a model on a test.


	Returns:

	str: The summary of this score.










	
test = None

	The test taken. Set automatically by Test.judge.






	
classmethod value_color(value: Union[float, Score]) → tuple

	Get a RGB color based on the Score.


	Args:

	value (Union[float,): [description]



	Returns:

	tuple: [description]















sciunit.scores.collections module

SciUnit score collections, such as arrays and matrices.

These collections allow scores to be organized and visualized
by model, test, or both.


	
class sciunit.scores.collections.ScoreArray(tests_or_models, scores=None, weights=None, name=None)

	Bases: pandas.core.series.Series, sciunit.base.SciUnit, sciunit.base.TestWeighted

Represents an array of scores derived from a test suite.

Extends the pandas Series such that items are either
models subject to a test or tests taken by a model.
Also displays and compute score summaries in sciunit-specific ways.

Can use like this, assuming n tests and m models:

>>> sm[test]





>>> sm[test]
(score_1, ..., score_m)
>>> sm[model]
(score_1, ..., score_n)






	
__getitem__(item)

	




	
__getstate__()

	Copy the object’s state from self.__dict__.

Contains all of the instance attributes. Always uses the dict.copy()
method to avoid modifying the original state.


	Returns:

	dict: The state of this instance.










	
__init__(tests_or_models, scores=None, weights=None, name=None)

	Initialize self.  See help(type(self)) for accurate signature.






	
__module__ = 'sciunit.scores.collections'

	




	
__setattr__(attr, value)

	After regular attribute access, try setting the name
This allows simpler access to columns for interactive use.






	
check_tests_and_models(tests_or_models: Union[sciunit.tests.Test, sciunit.models.base.Model]) → Union[sciunit.tests.Test, sciunit.models.base.Model]

	




	
get_by_name(name: str) → Union[sciunit.models.base.Model, sciunit.tests.Test]

	Get a test or a model by name.


	Args:

	name (str): The name of the model or test.



	Raises:

	KeyError: No model or test with name name.



	Returns:

	Union[Model, Test]: The model or test found.










	
mean() → float

	Compute a total score for each model over all the tests.

Uses the norm_score attribute, since otherwise direct comparison
across different kinds of scores would not be possible.


	Returns:

	float: The computed total score for each model over all the tests.










	
norm_scores

	Return the norm_score for each test.


	Returns:

	float: The norm_score for each test.










	
related_data

	




	
score

	




	
scores

	




	
scores_flat

	




	
state_hide = ['related_data', 'scores', 'norm_scores', 'style', 'plot', 'iat', 'at', 'iloc', 'loc', 'T']

	




	
stature(test_or_model: Union[sciunit.models.base.Model, sciunit.tests.Test]) → int

	Compute the relative rank of a model on a test.

Rank is against other models that were asked to take the test.


	Args:

	test_or_model (Union[Model, Test]): A sciunit model or test instance.



	Returns:

	int: The rank of the model or test instance.














	
class sciunit.scores.collections.ScoreMatrix(tests, models, scores=None, weights=None, transpose=False)

	Bases: pandas.core.frame.DataFrame, sciunit.base.SciUnit, sciunit.base.TestWeighted

Represents a matrix of scores derived from a test suite.
Extends the pandas DataFrame such that tests are columns and models
are the index. Also displays and compute score summaries in sciunit-specific ways.

Can use like this, assuming n tests and m models:

>>> sm[test]





>>> sm[test]
(score_1, ..., score_m)
>>> sm[model]
(score_1, ..., score_n)






	
T

	Get transpose of this ScoreMatrix.


	Returns:

	ScoreMatrix: The transpose of this ScoreMatrix.










	
__getitem__(item)

	




	
__getstate__()

	Copy the object’s state from self.__dict__.

Contains all of the instance attributes. Always uses the dict.copy()
method to avoid modifying the original state.


	Returns:

	dict: The state of this instance.










	
__init__(tests, models, scores=None, weights=None, transpose=False)

	Constructor of ScoreMatrix class


	Args:

	tests (List[Test]): Test instances that will be in the ScoreMatrix
models (List[Model]): Model instances that will be in the ScoreMatrix
scores (List[Score], optional): Score instances that will be in the ScoreMatrix. Defaults to None.
weights ([type], optional): [description]. Defaults to None.
transpose (bool, optional): [description]. Defaults to False.










	
__module__ = 'sciunit.scores.collections'

	




	
__setattr__(attr, value)

	After regular attribute access, try setting the name
This allows simpler access to columns for interactive use.






	
_repr_html_()

	Return a html representation for a particular DataFrame.

Mainly for IPython notebook.






	
add_mean()

	




	
annotate(df: pandas.core.frame.DataFrame, html: str, show_mean: bool, colorize: bool) → Tuple[str, int]

	[summary]


	Args:

	df (DataFrame): [description]
html (str): [description]
show_mean (bool): [description]
colorize (bool): [description]



	Returns:

	Tuple[str, int]: [description]










	
annotate_body(soup: bs4.BeautifulSoup, df: pandas.core.frame.DataFrame, show_mean: bool) → None

	[summary]


	Args:

	soup (BeautifulSoup): [description]
df (DataFrame): [description]
show_mean (bool): [description]










	
annotate_body_cell(cell, df: pandas.core.frame.DataFrame, show_mean: bool, i: int, j: int) → None

	[summary]


	Args:

	cell ([type]): [description]
df (DataFrame): [description]
show_mean (bool): [description]
i (int): [description]
j (int): [description]










	
annotate_header_cell(cell, df: pandas.core.frame.DataFrame, show_mean: bool, i: int, j: int) → None

	[summary]


	Args:

	cell ([type]): [description]
df (DataFrame): [description]
show_mean (bool): [description]
i (int): [description]
j (int): [description]










	
annotate_headers(soup: bs4.BeautifulSoup, df: pandas.core.frame.DataFrame, show_mean: bool) → None

	[summary]


	Args:

	soup ([type]): [description]
df (DataFrame): [description]
show_mean (bool): [description]










	
annotate_mean(cell, df: pandas.core.frame.DataFrame, i: int) → float

	[summary]


	Args:

	cell ([type]): [description]
df (DataFrame): [description]
i (int): [description]



	Returns:

	float: [description]










	
classmethod apply_score_color(val)

	




	
check_tests_models_scores(tests: Union[sciunit.tests.Test, List[sciunit.tests.Test]], models: Union[sciunit.models.base.Model, List[sciunit.models.base.Model]], scores: Union[sciunit.scores.base.Score, List[sciunit.scores.base.Score]]) → Tuple[List[sciunit.tests.Test], List[sciunit.models.base.Model], List[sciunit.scores.base.Score]]

	Check if tests, models, and scores are lists and covert them to lists if they are not.


	Args:

	tests (List[Test]): A sciunit test instance or a list of the test instances.
models (List[Model]): A sciunit model instance or a list of the model instances.
scores (List[Score]): A sciunit score instance or a list of the score instances.



	Returns:

	Tuple[List[Test], List[Model], List[Score]]: Tuple of lists of tests, models, and scores instances.










	
colorize = True

	




	
copy(transpose=False) → sciunit.scores.collections.ScoreMatrix

	Get a copy of this ScoreMatrix.


	Returns:

	ScoreMatrix: The transpose of this ScoreMatrix.










	
dynamify(table_id: str) → None

	[summary]


	Args:

	table_id ([type]): [description]










	
get_by_name(name: str) → Union[sciunit.models.base.Model, sciunit.tests.Test]

	Get a model or a test from the model or test list by name.


	Args:

	name (str): The name of the test or model.



	Raises:

	KeyError: No model or test found by name.



	Returns:

	Union[Model, Test]: The model or test found.










	
get_group(x: tuple) → Union[sciunit.models.base.Model, sciunit.tests.Test, sciunit.scores.base.Score]

	[summary]


	Args:

	x (tuple): (test, model) or (model, test).



	Raises:

	TypeError: Expected (test, model) or (model, test).



	Returns:

	Union[Model, Test]: (test, model) or (model, test).










	
get_model(model: sciunit.models.base.Model) → sciunit.scores.collections.ScoreArray

	Generate a ScoreArray instance with all tests and the model.


	Args:

	model (Model): The model that will be included in the ScoreArray instance.



	Returns:

	ScoreArray: The generated ScoreArray instance.










	
get_test(test: sciunit.tests.Test) → sciunit.scores.collections.ScoreArray

	Generate a ScoreArray instance with all models and the test.


	Args:

	test (Test): The test that will be included in the ScoreArray instance.



	Returns:

	ScoreArray: The generated ScoreArray instance.










	
norm_scores

	Get a DataFrame instance that contains norm scores as a matrix.


	Returns:

	DataFrame: The DataFrame instance that contains norm scores as a matrix.










	
related_data

	




	
score

	




	
scores

	




	
scores_flat

	




	
show_mean = False

	




	
sortable = False

	




	
state_hide = ['related_data', 'scores', 'norm_scores', 'style', 'plot', 'iat', 'at', 'iloc', 'loc', 'T']

	




	
stature(test: sciunit.tests.Test, model: sciunit.models.base.Model) → int

	Computes the relative rank of a model on a test compared to other models that were asked to take the test.


	Args:

	test (Test): A sciunit test instance.
model (Model): A sciunit model instance.



	Returns:

	int: The relative rank of a model on a test















sciunit.scores.collections_m2m module

Score collections for direct comparison of models against other models.


	
class sciunit.scores.collections_m2m.ScoreArrayM2M(test: sciunit.tests.Test, models: List[sciunit.models.base.Model], scores: List[sciunit.scores.Score])

	Bases: pandas.core.series.Series, sciunit.base.SciUnit

Represents an array of scores derived from TestM2M.
Extends the pandas Series such that items are either
models subject to a test or the test itself.


	Attributes:

	index ([type]): [description]






	
__getattr__(name: str) → Any

	After regular attribute access, try looking up the name
This allows simpler access to columns for interactive use.






	
__getitem__(item: Union[str, callable]) → Any

	




	
__init__(test: sciunit.tests.Test, models: List[sciunit.models.base.Model], scores: List[sciunit.scores.Score])

	Initialize self.  See help(type(self)) for accurate signature.






	
__module__ = 'sciunit.scores.collections_m2m'

	




	
get_by_name(name: str) → str

	Get item (can be a model, observation, or test) in index by name.


	Args:

	name (str): name of the item.



	Raises:

	KeyError: Item not found.



	Returns:

	Any: Item found.










	
norm_scores

	A series of norm scores.


	Returns:

	Series: A series of norm scores.










	
state_hide = ['related_data', 'scores', 'norm_scores', 'style', 'plot', 'iat', 'at', 'iloc', 'loc', 'T']

	








	
class sciunit.scores.collections_m2m.ScoreMatrixM2M(test: sciunit.tests.Test, models: List[sciunit.models.base.Model], scores: List[sciunit.scores.Score])

	Bases: pandas.core.frame.DataFrame, sciunit.base.SciUnit

Represents a matrix of scores derived from TestM2M.
Extends the pandas DataFrame such that models/observation are both
columns and the index.


	
__getattr__(name: str) → Any

	After regular attribute access, try looking up the name
This allows simpler access to columns for interactive use.






	
__getitem__(item: Union[Tuple[sciunit.tests.Test, sciunit.models.base.Model], str, Tuple[list, tuple]]) → Any

	




	
__init__(test: sciunit.tests.Test, models: List[sciunit.models.base.Model], scores: List[sciunit.scores.Score])

	Initialize self.  See help(type(self)) for accurate signature.






	
__module__ = 'sciunit.scores.collections_m2m'

	




	
get_by_name(name: str) → Union[sciunit.models.base.Model, sciunit.tests.Test]

	Get the model or test from the models or tests by name.


	Args:

	name (str): The name of the model or test.



	Raises:

	KeyError: Raise an exception if there is not a model or test named name.



	Returns:

	Union[Model, Test]: The test or model found.










	
get_group(x: list) → Any

	[summary]


	Args:

	x (list): [description]



	Raises:

	TypeError: [description]



	Returns:

	Any: [description]










	
norm_scores

	Get a pandas DataFrame instance that contains norm scores.


	Returns:

	DataFrame: A pandas DataFrame instance that contains norm scores.










	
state_hide = ['related_data', 'scores', 'norm_scores', 'style', 'plot', 'iat', 'at', 'iloc', 'loc', 'T']

	









sciunit.scores.complete module

Score types for tests that completed successfully.

These include various representations of goodness-of-fit.


	
class sciunit.scores.complete.BooleanScore(score: Union[Score, float, int, quantities.quantity.Quantity], related_data: dict = None)

	Bases: sciunit.scores.base.Score

A boolean score, which must be True or False.


	
__module__ = 'sciunit.scores.complete'

	




	
__str__() → str

	[summary]






	
_allowed_types = (<class 'bool'>,)

	




	
_best = True

	




	
_description = 'True if the observation and prediction were sufficiently similar; False otherwise'

	




	
_worst = False

	




	
classmethod compute(observation: dict, prediction: dict) → sciunit.scores.complete.BooleanScore

	Compute whether the observation equals the prediction.


	Returns:

	BooleanScore: Boolean score of the observation equals the prediction.










	
norm_score

	Return 1.0 for a True score and 0.0 for False score.


	Returns:

	float: 1.0 for a True score and 0.0 for False score.














	
class sciunit.scores.complete.CohenDScore(score: Union[Score, float, int, quantities.quantity.Quantity], related_data: dict = None)

	Bases: sciunit.scores.complete.ZScore

A Cohen’s D score.

A float indicating difference
between two means normalized by the pooled standard deviation.


	
__module__ = 'sciunit.scores.complete'

	




	
__str__() → str

	[summary]






	
_best = 0.0

	




	
_description = "The Cohen's D between the prediction and the observation"

	




	
_worst = inf

	




	
classmethod compute(observation: dict, prediction: dict) → sciunit.scores.complete.CohenDScore

	Compute a Cohen’s D from an observation and a prediction.


	Returns:

	CohenDScore: The computed Cohen’s D Score.














	
class sciunit.scores.complete.CorrelationScore(score: Union[Score, float, int, quantities.quantity.Quantity], related_data: dict = None)

	Bases: sciunit.scores.base.Score

A correlation score.
A float in the range [-1.0, 1.0] representing the correlation coefficient.


	
__module__ = 'sciunit.scores.complete'

	




	
__str__()

	[summary]






	
_best = 1.0

	




	
_check_score(score)

	A method for each Score subclass to impose additional constraints on the score, e.g. the range of the allowed score.


	Args:

	score (Score): A sciunit score instance.










	
_description = 'A correlation of -1.0 shows a perfect negative correlation,while a correlation of 1.0 shows a perfect positive correlation.A correlation of 0.0 shows no linear relationship between the movement of the two variables'

	




	
_worst = -1.0

	




	
classmethod compute(observation, prediction)

	Compute whether the observation equals the prediction.










	
class sciunit.scores.complete.FloatScore(score: Union[Score, float, int, quantities.quantity.Quantity], related_data: dict = None)

	Bases: sciunit.scores.base.Score

A float score.

A float with any value.


	
__module__ = 'sciunit.scores.complete'

	




	
__str__() → str

	[summary]






	
_allowed_types = (<class 'float'>, <class 'quantities.quantity.Quantity'>)

	




	
_best = 0.0

	




	
_check_score(score)

	A method for each Score subclass to impose additional constraints on the score, e.g. the range of the allowed score.


	Args:

	score (Score): A sciunit score instance.










	
_description = 'There is no canonical mapping between this score type and a measure of agreement between the observation and the prediction'

	




	
_worst = 0.0

	




	
classmethod compute_ssd(observation: dict, prediction: dict) → sciunit.scores.base.Score

	Compute sum-squared diff between observation and prediction.


	Args:

	observation (dict): The observation to be used for computing the sum-squared diff.
prediction (dict): The prediction to be used for computing the sum-squared diff.



	Returns:

	Score: The sum-squared diff between observation and prediction.














	
class sciunit.scores.complete.PercentScore(score: Union[Score, float, int, quantities.quantity.Quantity], related_data: dict = None)

	Bases: sciunit.scores.base.Score

A percent score.

A float in the range [0, 100.0] where higher is better.


	
__module__ = 'sciunit.scores.complete'

	




	
__str__() → str

	[summary]






	
_best = 100.0

	




	
_check_score(score)

	A method for each Score subclass to impose additional constraints on the score, e.g. the range of the allowed score.


	Args:

	score (Score): A sciunit score instance.










	
_description = '100.0 is considered perfect agreement between the observation and the prediction. 0.0 is the worst possible agreement'

	




	
_worst = 0.0

	




	
norm_score

	Return 1.0 for a percent score of 100, and 0.0 for 0.


	Returns:

	float: 1.0 if the percent score is 100, else 0.0.














	
class sciunit.scores.complete.RandomScore(score: Union[Score, float, int, quantities.quantity.Quantity], related_data: dict = None)

	Bases: sciunit.scores.complete.FloatScore

A random score in [0,1].

This has no scientific value and should only be used for debugging
purposes. For example, one might assign a random score under some error
condition to move forward with an application that requires a numeric
score, and use the presence of a RandomScore in the output as an
indication of an internal error.


	
__module__ = 'sciunit.scores.complete'

	




	
__str__() → str

	[summary]






	
_allowed_types = (<class 'float'>,)

	




	
_description = 'There is a random number in [0,1] and has no relation to the prediction or the observation'

	








	
class sciunit.scores.complete.RatioScore(score: Union[Score, float, int, quantities.quantity.Quantity], related_data: dict = None)

	Bases: sciunit.scores.base.Score

A ratio of two numbers.

Usually the prediction divided by
the observation.


	
__module__ = 'sciunit.scores.complete'

	




	
__str__()

	[summary]






	
_allowed_types = (<class 'float'>,)

	




	
_best = 1.0

	




	
_check_score(score)

	A method for each Score subclass to impose additional constraints on the score, e.g. the range of the allowed score.


	Args:

	score (Score): A sciunit score instance.










	
_description = 'The ratio between the prediction and the observation'

	




	
_worst = inf

	




	
classmethod compute(observation: dict, prediction: dict, key=None) → sciunit.scores.complete.RatioScore

	Compute a ratio from an observation and a prediction.


	Returns:

	RatioScore: A RatioScore of ratio from an observation and a prediction.










	
norm_score

	Return 1.0 for a ratio of 1, falling to 0.0 for extremely small or large values.


	Returns:

	float: The value of the norm score.










	
observation_schema = {'value': {'required': True, 'units': True}}

	








	
class sciunit.scores.complete.RelativeDifferenceScore(score: Union[Score, float, int, quantities.quantity.Quantity], related_data: dict = None)

	Bases: sciunit.scores.base.Score

A relative difference between prediction and observation.

The absolute value of the difference between the prediction and the
observation is divided by a reference value with the same units. This
reference scale should be chosen for each test such that normalization
produces directly comparable scores across tests. For example, if 5 volts
represents a medium size difference for TestA, and 10 seconds represents a
medium size difference for TestB, then 5 volts and 10 seconds should be
used for this reference scale in TestA and TestB, respectively. The
attribute scale can be passed to the compute method or set for the whole
class in advance. Otherwise, a scale of 1 (in the units of the
observation and prediction) will be used.


	
__module__ = 'sciunit.scores.complete'

	




	
__str__()

	[summary]






	
_allowed_types = (<class 'float'>,)

	




	
_best = 0.0

	




	
_check_score(score)

	A method for each Score subclass to impose additional constraints on the score, e.g. the range of the allowed score.


	Args:

	score (Score): A sciunit score instance.










	
_description = 'The relative difference between the prediction and the observation'

	




	
_worst = inf

	




	
classmethod compute(observation: Union[dict, float, int, quantities.quantity.Quantity], prediction: Union[dict, float, int, quantities.quantity.Quantity], key=None, scale: Union[float, int, quantities.quantity.Quantity, None] = None) → sciunit.scores.complete.RelativeDifferenceScore

	Compute the relative difference between the observation and a prediction.


	Returns:

	RelativeDifferenceScore: A relative difference between an observation and a prediction.










	
norm_score

	Return 1.0 for a ratio of 0.0, falling to 0.0 for extremely large values.


	Returns:

	float: The value of the norm score.










	
scale = None

	








	
class sciunit.scores.complete.ZScore(score: Union[Score, float, int, quantities.quantity.Quantity], related_data: dict = None)

	Bases: sciunit.scores.base.Score

A Z score.

A float indicating standardized difference
from a reference mean.


	
__module__ = 'sciunit.scores.complete'

	




	
__str__() → str

	[summary]






	
_allowed_types = (<class 'float'>,)

	




	
_best = 0.0

	




	
_description = 'The difference between the means of the observation and prediction divided by the standard deviation of the observation'

	




	
_worst = inf

	




	
classmethod compute(observation: dict, prediction: dict) → sciunit.scores.complete.ZScore

	Compute a z-score from an observation and a prediction.


	Returns:

	ZScore: The computed Z-Score.










	
norm_score

	Return the normalized score.

Equals 1.0 for a z-score of 0, falling to 0.0 for extremely positive
or negative values.






	
classmethod observation_postprocess(observation: dict) → dict

	




	
observation_schema = [('Mean, Standard Deviation, N', {'mean': {'units': True, 'required': True}, 'std': {'units': True, 'min': 0, 'required': True}, 'n': {'type': 'integer', 'min': 1}}), ('Mean, Standard Error, N', {'mean': {'units': True, 'required': True}, 'sem': {'units': True, 'min': 0, 'required': True}, 'n': {'type': 'integer', 'min': 1, 'required': True}})]

	









sciunit.scores.incomplete module

Score types for tests that did not complete successfully.

These include details about the various possible reasons
that a particular combination of model and test could not be completed.


	
class sciunit.scores.incomplete.InsufficientDataScore(score: sciunit.scores.base.Score, related_data: dict = None)

	Bases: sciunit.scores.incomplete.NoneScore

A score returned when the model or test data
is insufficient to score the test.


	
__module__ = 'sciunit.scores.incomplete'

	




	
description = 'Insufficient Data'

	








	
class sciunit.scores.incomplete.NAScore(score: sciunit.scores.base.Score, related_data: dict = None)

	Bases: sciunit.scores.incomplete.NoneScore

A N/A (not applicable) score.

Indicates that the model doesn’t have the
capabilities that the test requires.


	
__module__ = 'sciunit.scores.incomplete'

	




	
description = 'N/A'

	








	
class sciunit.scores.incomplete.NoneScore(score: sciunit.scores.base.Score, related_data: dict = None)

	Bases: sciunit.scores.base.Score

A None score.

Usually indicates that the model has not been
checked to see if it has the capabilities required by the test.


	
__init__(score: sciunit.scores.base.Score, related_data: dict = None)

	Abstract base class for scores.


	Args:

	score (Union[‘Score’, float, int, Quantity], bool): A raw value to wrap in a Score class.
related_data (dict, optional): Artifacts to store with the score.










	
__module__ = 'sciunit.scores.incomplete'

	




	
__str__() → str

	[summary]






	
norm_score

	Return None as the norm score of this NoneScore instance.


	Returns:

	None: The norm score, which is None.














	
class sciunit.scores.incomplete.TBDScore(score: sciunit.scores.base.Score, related_data: dict = None)

	Bases: sciunit.scores.incomplete.NoneScore

A TBD (to be determined) score. Indicates that the model has
capabilities required by the test but has not yet taken it.


	
__module__ = 'sciunit.scores.incomplete'

	




	
description = 'None'

	









Module contents

Contains classes for different representations of test scores.

It also contains score collections such as arrays and matrices.





          

      

      

    

  

    
      
          
            
  
sciunit.unit_test package


Submodules



sciunit.unit_test.active module

All active unit tests for SciUnit. This module is the default target of
for testing in __main__.py. Modify this file if you want to add or remove
tests located in other modules.



sciunit.unit_test.backend_tests module

Unit tests for backends.


	
class sciunit.unit_test.backend_tests.BackendsTestCase(methodName='runTest')

	Bases: unittest.case.TestCase, sciunit.utils.NotebookTools

Unit tests for the sciunit module


	
__module__ = 'sciunit.unit_test.backend_tests'

	




	
path = '.'

	




	
test_backend_cache_to_results()

	




	
test_backend_run()

	




	
test_backends()

	Test backends.






	
test_backends_init_caches()

	




	
test_backends_init_disk_caches()

	




	
test_backends_set_caches()

	









sciunit.unit_test.base module

Common imports for many unit tests in this directory


	
class sciunit.unit_test.base.SuiteBase

	Bases: object [https://docs.python.org/3/library/functions.html#object]

Abstract base class for testing suites and scores


	
__module__ = 'sciunit.unit_test.base'

	




	
__weakref__

	list of weak references to the object (if defined)






	
prep_models_and_tests()

	




	
setUp()

	









sciunit.unit_test.base_tests module


	
class sciunit.unit_test.base_tests.BaseCase(methodName='runTest')

	Bases: unittest.case.TestCase

Unit tests for config files


	
__module__ = 'sciunit.unit_test.base_tests'

	




	
classmethod setUpClass()

	Hook method for setting up class fixture before running tests in the class.






	
classmethod tearDownClass()

	Hook method for deconstructing the class fixture after running all tests in the class.






	
test_SciUnit()

	




	
test_Versioned()

	




	
test_deep_exclude()

	




	
test_default()

	









sciunit.unit_test.command_line_tests module

Unit tests for command line tools.


	
class sciunit.unit_test.command_line_tests.CommandLineTestCase(methodName='runTest')

	Bases: unittest.case.TestCase

Unit tests for command line tools.


	
__module__ = 'sciunit.unit_test.command_line_tests'

	




	
setUp()

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






	
test_sciunit_1create()

	




	
test_sciunit_2check()

	




	
test_sciunit_3run()

	




	
test_sciunit_4make_nb()

	




	
test_sciunit_5run_nb()

	









sciunit.unit_test.config_tests module

Unit tests for user configuration


	
class sciunit.unit_test.config_tests.ConfigTestCase(methodName='runTest')

	Bases: unittest.case.TestCase

Unit tests for config files


	
__module__ = 'sciunit.unit_test.config_tests'

	




	
test_bad_config()

	




	
test_missing_config()

	




	
test_new_config()

	









sciunit.unit_test.converter_tests module

Unit tests for score converters


	
class sciunit.unit_test.converter_tests.ConvertersTestCase(methodName='runTest')

	Bases: unittest.case.TestCase

Unit tests for Score converters


	
__module__ = 'sciunit.unit_test.converter_tests'

	




	
test_converters()

	




	
test_converters2()

	









sciunit.unit_test.doc_tests module

Unit tests for documentation


	
class sciunit.unit_test.doc_tests.DocumentationTestCase(*args, **kwargs)

	Bases: sciunit.utils.NotebookTools, unittest.case.TestCase

Unit tests for documentation notebooks


	
__module__ = 'sciunit.unit_test.doc_tests'

	




	
path = '../../docs'

	




	
test_chapter1()

	




	
test_chapter2()

	




	
test_chapter3()

	




	
test_chapter4()

	




	
test_chapter5()

	




	
test_chapter6()

	









sciunit.unit_test.error_tests module

Unit tests for sciunit errors


	
class sciunit.unit_test.error_tests.ErrorsTestCase(methodName='runTest')

	Bases: unittest.case.TestCase

Unit tests for various error classes


	
__module__ = 'sciunit.unit_test.error_tests'

	




	
test_error_types()

	









sciunit.unit_test.import_tests module

Tests of imports of sciunit submodules and other dependencies


	
class sciunit.unit_test.import_tests.ImportTestCase(methodName='runTest')

	Bases: unittest.case.TestCase

Unit tests for imports


	
__module__ = 'sciunit.unit_test.import_tests'

	




	
test_import_everything()

	




	
test_quantities()

	









sciunit.unit_test.model_tests module

Unit tests for models and capabilities


	
class sciunit.unit_test.model_tests.CapabilitiesTestCase(methodName='runTest')

	Bases: unittest.case.TestCase

Unit tests for sciunit Capability classes


	
__module__ = 'sciunit.unit_test.model_tests'

	




	
test_capabilities()

	




	
test_source_check()

	








	
class sciunit.unit_test.model_tests.ModelsTestCase(methodName='runTest')

	Bases: unittest.case.TestCase

Unit tests for the sciunit module


	
__module__ = 'sciunit.unit_test.model_tests'

	




	
setUp()

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






	
test_check_missing_capabilities_1()

	




	
test_check_missing_capabilities_2()

	




	
test_check_missing_capabilities_3()

	




	
test_check_model_capabilities()

	




	
test_curr_method()

	




	
test_failed_extra_capabilities()

	




	
test_get_model_capabilities()

	




	
test_get_model_description()

	




	
test_get_model_state()

	




	
test_getattr()

	




	
test_irregular_models()

	




	
test_is_match()

	




	
test_regular_models()

	








	
class sciunit.unit_test.model_tests.RunnableModelTestCase(methodName='runTest')

	Bases: unittest.case.TestCase


	
__module__ = 'sciunit.unit_test.model_tests'

	




	
test_backend()

	









sciunit.unit_test.observation_tests module

Unit tests for observations.


	
class sciunit.unit_test.observation_tests.ObservationsTestCase(methodName='runTest')

	Bases: unittest.case.TestCase, sciunit.utils.NotebookTools

Unit tests for the sciunit module


	
__module__ = 'sciunit.unit_test.observation_tests'

	




	
path = '.'

	




	
test_observation_validation()

	Test validation of observations against the observation_schema.











sciunit.unit_test.score_tests module

Unit tests for scores and score collections


	
class sciunit.unit_test.score_tests.ScoresTestCase(methodName='runTest')

	Bases: sciunit.unit_test.base.SuiteBase, unittest.case.TestCase, sciunit.utils.NotebookTools


	
__module__ = 'sciunit.unit_test.score_tests'

	




	
path = '.'

	




	
test_ErrorScore()

	




	
test_RandomScore()

	Note: RandomScore is only used for debugging purposes






	
test_Score()

	




	
test_irregular_score_types()

	




	
test_only_lower_triangle()

	Test validation of observations against the observation_schema.






	
test_regular_score_types_1()

	




	
test_regular_score_types_2()

	




	
test_score_arrays()

	




	
test_score_matrix()

	




	
test_score_matrix_constructor()

	









sciunit.unit_test.test_tests module

Unit tests for (sciunit) tests and test suites


	
class sciunit.unit_test.test_tests.M2MsTestCase(methodName='runTest')

	Bases: unittest.case.TestCase

Tests for the M2M flavor of tests and test suites


	
__module__ = 'sciunit.unit_test.test_tests'

	




	
setUp()

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






	
test_testm2m()

	




	
test_testm2m_with_observation()

	




	
test_testm2m_without_observation()

	








	
class sciunit.unit_test.test_tests.ProtocolToFeaturesTestCase(methodName='runTest')

	Bases: unittest.case.TestCase


	
__module__ = 'sciunit.unit_test.test_tests'

	




	
test_ProtocolToFeaturesTest()

	








	
class sciunit.unit_test.test_tests.TestSuitesTestCase(methodName='runTest')

	Bases: sciunit.unit_test.base.SuiteBase, unittest.case.TestCase

Unit tests for the sciunit module


	
__module__ = 'sciunit.unit_test.test_tests'

	




	
test_testsuite()

	




	
test_testsuite_from_observations()

	




	
test_testsuite_hooks()

	




	
test_testsuite_serialize()

	




	
test_testsuite_set_verbose()

	








	
class sciunit.unit_test.test_tests.TestsTestCase(methodName='runTest')

	Bases: unittest.case.TestCase

Unit tests for the sciunit module


	
__module__ = 'sciunit.unit_test.test_tests'

	




	
setUp()

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






	
test_Test()

	




	
test_check_model_capabilities()

	




	
test_get_test_description()

	




	
test_rangetest()

	









sciunit.unit_test.utils_tests module

Unit tests for sciunit utility functions and classes


	
class sciunit.unit_test.utils_tests.UtilsTestCase(methodName='runTest')

	Bases: unittest.case.TestCase

Unit tests for sciunit.utils


	
__module__ = 'sciunit.unit_test.utils_tests'

	




	
test_MockDevice()

	




	
test_assert_dimensionless()

	




	
test_dict_hash()

	




	
test_import_module_from_path()

	




	
test_intern()

	




	
test_log()

	




	
test_memoize()

	




	
test_notebook()

	




	
test_versioned()

	




	
test_warnings_traceback()

	









sciunit.unit_test.validator_tests module


	
class sciunit.unit_test.validator_tests.ValidatorTestCase(methodName='runTest')

	Bases: unittest.case.TestCase


	
__module__ = 'sciunit.unit_test.validator_tests'

	




	
test_ObservationValidator()

	




	
test_ParametersValidator()

	




	
test_register()

	









Module contents

Unit testing module for sciunit.
The script test.sh will run all tests imported into active.py.





          

      

      

    

  

    
      
          
            
  
sciunit package


Subpackages



	sciunit.models package
	Submodules

	sciunit.models.backends module

	sciunit.models.base module

	sciunit.models.examples module

	sciunit.models.runnable module

	Module contents





	sciunit.scores package
	Submodules

	sciunit.scores.base module

	sciunit.scores.collections module

	sciunit.scores.collections_m2m module

	sciunit.scores.complete module

	sciunit.scores.incomplete module

	Module contents





	sciunit.unit_test package
	Submodules

	sciunit.unit_test.active module

	sciunit.unit_test.backend_tests module

	sciunit.unit_test.base module

	sciunit.unit_test.base_tests module

	sciunit.unit_test.command_line_tests module

	sciunit.unit_test.config_tests module

	sciunit.unit_test.converter_tests module

	sciunit.unit_test.doc_tests module

	sciunit.unit_test.error_tests module

	sciunit.unit_test.import_tests module

	sciunit.unit_test.model_tests module

	sciunit.unit_test.observation_tests module

	sciunit.unit_test.score_tests module

	sciunit.unit_test.test_tests module

	sciunit.unit_test.utils_tests module

	sciunit.unit_test.validator_tests module

	Module contents











Submodules



sciunit.base module

The base class for many SciUnit objects.


	
class sciunit.base.Config(*args, **kwargs)

	Bases: dict [https://docs.python.org/3/library/stdtypes.html#dict]

Configuration class for sciunit


	
__getitem__(key)

	x.__getitem__(y) <==> x[y]






	
__init__(*args, **kwargs)

	Initialize self.  See help(type(self)) for accurate signature.






	
__module__ = 'sciunit.base'

	




	
__setitem__(key, val)

	Set self[key] to value.






	
__weakref__

	list of weak references to the object (if defined)






	
_path = PosixPath('/home/docs/.sciunit/config.json')

	




	
create(data: dict = None) → bool

	Create a config file that store any data from the user.


	Args:

	data (dict): The data that will be written to the new config file.



	Returns:

	bool: Config file creation is successful










	
default = {'cmap_high': 218, 'cmap_low': 38, 'cwd': 'sciunit', 'log_level': 20, 'prevalidate': False, 'score_log_level': 1}

	




	
get(key, default=None, update_from_disk=True)

	Return the value for key if key is in the dictionary, else default.






	
get_from_disk()

	




	
load()

	




	
path

	Guarantees that the requested path will be Path object






	
save()

	




	
set(key, val)

	








	
class sciunit.base.QuantitiesHandler(context)

	Bases: jsonpickle.handlers.BaseHandler


	
__module__ = 'sciunit.base'

	




	
flatten(obj, data)

	This methods flattens all quantities into a base and units






	
restore(data)

	If jsonpickle.encode() is called with unpicklable=True then
this method is used by jsonpickle.decode() to unserialize.










	
class sciunit.base.SciUnit

	Bases: sciunit.base.Versioned

Abstract base class for models, tests, and scores.


	
__getstate__() → dict

	Copy the object’s state from self.__dict__.

Contains all of the instance attributes. Always uses the dict.copy()
method to avoid modifying the original state.


	Returns:

	dict: The state of this instance.










	
__init__()

	Instantiate a SciUnit object.






	
__module__ = 'sciunit.base'

	




	
_class

	




	
_url = None

	A list of attributes that cannot or should not be pickled.
A URL where the code for this object can be found.






	
diff(other, add_props=False)

	




	
get_list_attr_with_bases(attr: str) → list

	Gets a concatenated list of values for an attribute across all parent classes.
The attribute must be a list.






	
hash(serialization: str = None) → str

	A unique numeric identifier of the current state
of a SciUnit object.


	Returns:

	str: The unique numeric identifier of the current model state.










	
json(add_props: bool = True, string: bool = True, unpicklable: bool = False, make_refs: bool = False) → str

	Generate a Json format encoded sciunit instance.


	Args:

	add_props (bool, optional): Whether to add additional properties of the object to the serialization. Defaults to False.
string (bool, optional): The json content will be str type if True, dict type otherwise. Defaults to True.



	Returns:

	str: The Json format encoded sciunit instance.










	
properties(keys: list = None, exclude: list = None) → dict

	Get the properties of the instance.


	Args:

	
	keys (list, optional): If not None, only the properties that are in keys will be included in

	the return data. Defaults to None.





exclude (list, optional): The list of properties that will not be included in return data. Defaults to None.



	Returns:

	dict: The dict of properties of the instance.










	
property_names() → list

	Get the raw properties of the instance.


	Returns:

	list: The list of raw properties.










	
state_hide = ['hash', 'pickling', 'temp_dir']

	




	
url

	




	
verbose = 1

	A verbosity level for printing information.










	
class sciunit.base.SciUnitHandler(context)

	Bases: jsonpickle.handlers.BaseHandler

jsonpickle handler for SciUnit objects


	
__module__ = 'sciunit.base'

	




	
add_props = True

	




	
flatten(obj, data)

	Flatten SciUnit objects






	
make_refs = False

	




	
restore(data)

	Restore an object of the registered type from the json-friendly
representation obj and return it.






	
simplify(d)

	Set all ‘py/’ key:value pairs to their value






	
string = True

	




	
unpicklable = False

	








	
class sciunit.base.TestWeighted

	Bases: object [https://docs.python.org/3/library/functions.html#object]

Base class for objects with test weights.


	
__module__ = 'sciunit.base'

	




	
__weakref__

	list of weak references to the object (if defined)






	
weights

	Returns a normalized list of test weights.


	Returns:

	List[float]: The normalized list of test weights.














	
class sciunit.base.UnitQuantitiesHandler(context)

	Bases: jsonpickle.handlers.BaseHandler

Same as above but for unit quantities e.g. Test.units


	
__module__ = 'sciunit.base'

	




	
flatten(obj, data)

	Flatten obj into a json-friendly form and write result to data.


	Parameters

	
	obj (object [https://docs.python.org/3/library/functions.html#object]) – The object to be serialized.


	data (dict [https://docs.python.org/3/library/stdtypes.html#dict]) – A partially filled dictionary which will contain the
json-friendly representation of obj once this method has
finished.













	
restore(data)

	Restore an object of the registered type from the json-friendly
representation obj and return it.










	
class sciunit.base.Versioned

	Bases: object [https://docs.python.org/3/library/functions.html#object]

A Mixin class for SciUnit objects.

Provides a version string based on the Git repository where the model
is tracked. Provided in part by Andrew Davison in issue #53.


	
__module__ = 'sciunit.base'

	




	
__weakref__

	list of weak references to the object (if defined)






	
get_remote(remote_name: str = 'origin', **kwargs) → git.remote.Remote

	Get a git remote object for this instance.


	Args:

	remote_name (str, optional): The remote Git repo. Defaults to ‘origin’.



	Returns:

	Remote: The git remote object for this instance.










	
get_remote_url(remote: str = 'origin', cached: bool = True) → str

	Get a git remote URL for this instance.


	Args:

	remote (str, optional): The remote Git repo. Defaults to ‘origin’.
cached (bool, optional): Whether to use cached data. Defaults to True.



	Raises:

	ex: A Git command error.



	Returns:

	str: The git remote URL for this instance.










	
get_repo(cached: bool = True) → git.repo.base.Repo

	Get a git repository object for this instance.


	Args:

	cached (bool, optional): Whether to use cached data. Defaults to True.



	Returns:

	Repo: The git repo for this instance.










	
get_version(cached: bool = True) → str

	Get a git version (i.e. a git commit hash) for this instance.


	Args:

	cached (bool, optional): Whether to use the cached data. Defaults to True.



	Returns:

	str: The git version for this instance.










	
remote_url

	Get a git remote URL for this instance.


	Args:

	remote (str, optional): The remote Git repo. Defaults to ‘origin’.
cached (bool, optional): Whether to use cached data. Defaults to True.



	Raises:

	ex: A Git command error.



	Returns:

	str: The git remote URL for this instance.










	
version

	Get a git version (i.e. a git commit hash) for this instance.


	Args:

	cached (bool, optional): Whether to use the cached data. Defaults to True.



	Returns:

	str: The git version for this instance.














	
sciunit.base.deep_exclude(state: dict, exclude: list) → dict

	[summary]


	Args:

	state (dict): A dict that represents the state of an instance.
exclude (list): Attributes that will be marked as ‘removed’



	Returns:

	dict: [description]










	
sciunit.base.log(*args, **kwargs)

	




	
sciunit.base.strip_html(html)

	





sciunit.capabilities module

The base class for SciUnit capabilities.

By inheriting a capability class, a model tells the test that it implements
that capability and that all of its methods are safe to call.
The capability must then be implemented by the modeler (i.e. all of the
capabilty’s methods must implemented in the model class).


	
class sciunit.capabilities.Capability

	Bases: sciunit.base.SciUnit

Abstract base class for sciunit capabilities.


	
class __metaclass__

	Bases: type [https://docs.python.org/3/library/functions.html#type]


	
__module__ = 'sciunit.capabilities'

	




	
name

	








	
__module__ = 'sciunit.capabilities'

	




	
__str__() → str

	Return str(self).






	
classmethod check(model: sciunit.Model, require_extra: bool = False) → bool

	Check whether the provided model has this capability.

By default, uses isinstance.  If require_extra, also requires that an
instance check be present in model.extra_capability_checks.


	Args:

	model (Model): A sciunit model instance
require_extra (bool, optional): Requiring that an instance check be present in


model.extra_capability_checks. Defaults to False.






	Returns:

	bool: Whether the provided model has this capability.










	
classmethod source_check(model: sciunit.Model) → bool

	




	
unimplemented(message: str = '') → None

	Raise a CapabilityNotImplementedError with details.


	Args:

	message (str, optional): Message for not implemented exception. Defaults to ‘’.



	Raises:

	CapabilityNotImplementedError: Raise a CapabilityNotImplementedError with details.














	
class sciunit.capabilities.ProducesNumber

	Bases: sciunit.capabilities.Capability

An example capability for producing some generic number.


	
__module__ = 'sciunit.capabilities'

	




	
produce_number() → None

	Produce a number.










	
class sciunit.capabilities.Runnable

	Bases: sciunit.capabilities.Capability

Capability for models that can be run, i.e. simulated.


	
__module__ = 'sciunit.capabilities'

	




	
run(**run_params) → None

	Run, i.e. simulate the model.






	
set_default_run_params(**default_run_params) → None

	Set default parameters for all runs.

Note these are parameters of the simulation itself, not the model.






	
set_run_params(**run_params) → None

	Set parameters for the next run.

Note these are parameters of the simulation itself, not the model.











sciunit.converters module

Classes for converting from the output of a model/data comparison
to the value required for particular score type.


	
class sciunit.converters.AtLeastToBoolean(cutoff: int)

	Bases: sciunit.converters.Converter

Converts a score to Pass if its value is at least $cutoff, otherwise False.


	
__init__(cutoff: int)

	Initialize self.  See help(type(self)) for accurate signature.






	
__module__ = 'sciunit.converters'

	




	
_convert(score: sciunit.scores.base.Score) → sciunit.scores.complete.BooleanScore

	Takes the score attribute of a score instance and recasts it as instance of another score type.


	Args:

	score (Score): An instance of Score.



	Raises:

	NotImplementedError: Not implemented if not overrided.














	
class sciunit.converters.AtMostToBoolean(cutoff: int)

	Bases: sciunit.converters.Converter

Converts a score to pass if its value is at most $cutoff, otherwise False.


	
__init__(cutoff: int)

	Initialize self.  See help(type(self)) for accurate signature.






	
__module__ = 'sciunit.converters'

	




	
_convert(score: sciunit.scores.base.Score) → sciunit.scores.complete.BooleanScore

	Takes the score attribute of a score instance and recasts it as instance of another score type.


	Args:

	score (Score): An instance of Score.



	Raises:

	NotImplementedError: Not implemented if not overrided.














	
class sciunit.converters.Converter

	Bases: object [https://docs.python.org/3/library/functions.html#object]

Base converter class.
Only derived classes should be used in applications.


	
__module__ = 'sciunit.converters'

	




	
__weakref__

	list of weak references to the object (if defined)






	
_convert(score: sciunit.scores.base.Score) → None

	Takes the score attribute of a score instance and recasts it as instance of another score type.


	Args:

	score (Score): An instance of Score.



	Raises:

	NotImplementedError: Not implemented if not overrided.










	
convert(score: sciunit.scores.base.Score) → sciunit.scores.base.Score

	Convert a type of score to another type of score.


	Args:

	score (Score): The original score.



	Returns:

	Score: The converted score.










	
description

	








	
class sciunit.converters.LambdaConversion(f: Callable)

	Bases: sciunit.converters.Converter

Converts a score according to a lambda function.


	
__init__(f: Callable)

	f should be a lambda function


	Args:

	f (Callable): The Lambda function that will be used for the score conversion.










	
__module__ = 'sciunit.converters'

	




	
_convert(score: sciunit.scores.base.Score) → sciunit.scores.base.Score

	Takes the score attribute of a score instance and recasts it as instance of another score type.


	Args:

	score (Score): An instance of Score.



	Raises:

	NotImplementedError: Not implemented if not overrided.














	
class sciunit.converters.NoConversion

	Bases: sciunit.converters.Converter

Applies no conversion.


	
__module__ = 'sciunit.converters'

	




	
_convert(score: sciunit.scores.base.Score) → sciunit.scores.base.Score

	Takes the score attribute of a score instance and recasts it as instance of another score type.


	Args:

	score (Score): An instance of Score.



	Raises:

	NotImplementedError: Not implemented if not overrided.














	
class sciunit.converters.RangeToBoolean(low_cutoff: int, high_cutoff: int)

	Bases: sciunit.converters.Converter

Converts a score to Pass if its value is within the range
[$low_cutoff,$high_cutoff], otherwise Fail.


	
__init__(low_cutoff: int, high_cutoff: int)

	Initialize self.  See help(type(self)) for accurate signature.






	
__module__ = 'sciunit.converters'

	




	
_convert(score: sciunit.scores.base.Score) → sciunit.scores.complete.BooleanScore

	Takes the score attribute of a score instance and recasts it as instance of another score type.


	Args:

	score (Score): An instance of Score.



	Raises:

	NotImplementedError: Not implemented if not overrided.















sciunit.errors module

Exception classes for SciUnit


	
exception sciunit.errors.BadParameterValueError(name: str, value: int)

	Bases: sciunit.errors.Error

Error raised when a model parameter value is unreasonable.


	
__init__(name: str, value: int)

	Constructor of BadParameterValueError object.


	Args:

	name (str): Name of the parameter that caused this error.
value (int): The value of the parameter.










	
__module__ = 'sciunit.errors'

	








	
exception sciunit.errors.CapabilityError(model: sciunit.models.base.Model, capability: sciunit.capabilities.Capability, details: str = '')

	Bases: sciunit.errors.Error

Abstract error class for capabilities


	
__init__(model: sciunit.models.base.Model, capability: sciunit.capabilities.Capability, details: str = '')

	A constructor.
Args:


model (Model): A sciunit model instance.
capability (Capability): a capability class.
details (str, optional): Details of the error information. Defaults to ‘’.









	
__module__ = 'sciunit.errors'

	




	
action = None

	The action that has failed (‘provide’ or ‘implement’).






	
capability = None

	The capability class that is not provided.






	
model = None

	The model instance that does not have the capability.










	
exception sciunit.errors.CapabilityNotImplementedError(model: sciunit.models.base.Model, capability: sciunit.capabilities.Capability, details: str = '')

	Bases: sciunit.errors.CapabilityError

Error raised when a required capability is not implemented by a model.
Do not use for capabilities that are not provided at all.


	
__module__ = 'sciunit.errors'

	




	
action = 'implement'

	








	
exception sciunit.errors.CapabilityNotProvidedError(model: sciunit.models.base.Model, capability: sciunit.capabilities.Capability, details: str = '')

	Bases: sciunit.errors.CapabilityError

Error raised when a required capability is not provided by a model.
Do not use for capabilities provided but not implemented.


	
__module__ = 'sciunit.errors'

	




	
action = 'provide'

	








	
exception sciunit.errors.Error

	Bases: Exception [https://docs.python.org/3/library/exceptions.html#Exception]

Base class for errors in sciunit’s core.


	
__module__ = 'sciunit.errors'

	




	
__weakref__

	list of weak references to the object (if defined)










	
exception sciunit.errors.InvalidScoreError

	Bases: sciunit.errors.Error

Error raised when a score is invalid.


	
__module__ = 'sciunit.errors'

	








	
exception sciunit.errors.ObservationError

	Bases: sciunit.errors.Error

Raised when an observation passed to a test is invalid.


	
__module__ = 'sciunit.errors'

	








	
exception sciunit.errors.ParametersError

	Bases: sciunit.errors.Error

Raised when params passed to a test are invalid.


	
__module__ = 'sciunit.errors'

	








	
exception sciunit.errors.PredictionError(model: sciunit.models.base.Model, method: str, **args)

	Bases: sciunit.errors.Error

Raised when a tests’s generate_prediction chokes on a model’s method.


	
__init__(model: sciunit.models.base.Model, method: str, **args)

	Constructor of PredictionError object.


	Args:

	model (Model): A sciunit Model.
method (str): The method that caused this error.










	
__module__ = 'sciunit.errors'

	




	
argument = None

	The argument that could not be handled.






	
model = None

	The model that does not have the capability.











sciunit.suites module

Base class for SciUnit test suites.


	
class sciunit.suites.TestSuite(tests: List[sciunit.tests.Test], name: str = None, weights=None, include_models: List[sciunit.models.base.Model] = None, skip_models: List[sciunit.models.base.Model] = None, hooks: dict = None, optimizer=None)

	Bases: sciunit.base.SciUnit, sciunit.base.TestWeighted

A collection of tests.


	
__getitem__(item: Union[str, int]) → sciunit.tests.Test

	




	
__init__(tests: List[sciunit.tests.Test], name: str = None, weights=None, include_models: List[sciunit.models.base.Model] = None, skip_models: List[sciunit.models.base.Model] = None, hooks: dict = None, optimizer=None)

	The constructor of TestSuite class.


	Args:

	tests (List[Test]): The list of tests.
name (str, optional): The name of this test suite. Defaults to None.
weights (optional): [description]. Defaults to None.
include_models (List[Model], optional): The list of models. Defaults to None.
skip_models (List[Model], optional): A list of models that will be skipped. Defaults to None.
hooks (dict, optional): [description]. Defaults to None.
optimizer (optional): A function to bind to self.optimize (first argument must be a TestSuite). Defaults to None.










	
__len__() → int

	




	
__module__ = 'sciunit.suites'

	




	
__str__()

	Represent the TestSuite instance as a string.






	
assert_models(models: Union[sciunit.models.base.Model, List[sciunit.models.base.Model]]) → Union[Tuple[sciunit.models.base.Model], List[sciunit.models.base.Model]]

	Check and in some cases fixes the list of models.


	Args:

	models (Union[Model, List[Model]]): The model(s) to be checked and fixed.



	Raises:

	TypeError: models contains a non-Test.
TypeError: models Test suite’s judge method not provided with a model or iterable.”



	Returns:

	Union[Tuple[Model], List[Model]]: Checked and fixed model(s).










	
assert_tests(tests: Union[List[sciunit.tests.Test], sciunit.tests.Test]) → Union[List[sciunit.tests.Test], sciunit.tests.Test]

	Check and in some cases fixes the list of tests.


	Args:

	tests (Union[List[Test], Test])): The test suite to be checked and fixed.



	Raises:

	TypeError: tests contains a non-Test.
TypeError: tests was not provided with a test or iterable.



	Returns:

	Union[List[Test], Test]): Checked and fixed test(s).










	
check(models: Union[sciunit.models.base.Model, List[sciunit.models.base.Model]], skip_incapable: bool = True, require_extra: bool = False, stop_on_error: bool = True) → sciunit.scores.collections.ScoreMatrix

	Like judge, but without actually running the test.

Just returns a ScoreMatrix indicating whether each model can take
each test or not.  A TBDScore indicates that it can, and an NAScore
indicates that it cannot.


	Args:

	models (Union[Model, List[Model]]): A list of sciunit model or a single sciunit model.
skip_incapable (bool, optional): Whether to skip incapable models


(or raise an exception). Defaults to True.





	require_extra (bool, optional):  Check to see whether the model implements certain other methods.

	Defaults to False.



	stop_on_error (bool, optional):  Whether to raise an Exception if an error

	is encountered or just produce an ErrorScore. Defaults to True.







	Returns:

	ScoreMatrix: The ScoreMatrix indicating whether each model can take each test or not.










	
check_capabilities(model: sciunit.models.base.Model, skip_incapable: bool = False, require_extra: bool = False) → list

	Check model capabilities against those required by the suite.

Returns a list of booleans (one for each test in the suite)
corresponding to


	Args:

	model (Model): A sciunit model instance.
skip_incapable (bool, optional): Whether to skip incapable models.


(or raise an exception). Defaults to False.




require_extra (bool, optional): Check to see whether the model implements certain other methods. Defaults to False.



	Returns:

	
	list: A list of booleans that shows whether the required

	capabilities of each test are satisfied by the model.














	
description = None

	The description of the test suite. No default.






	
classmethod from_observations(tests_info: List[Tuple[Test, dict]], name: Optional[str] = None)

	Instantiate a test suite from a set of observations.

tests_info should be a list of tuples containing the test class and
the observation, e.g. [(TestClass1,obs1),(TestClass2,obs2),…].
The desired test name may appear as an optional third item in the
tuple, e.g. (TestClass1,obse1,”my_test”).  The same test class may be
used multiple times, e.g. [(TestClass1,obs1a),(TestClass1,obs1b),…].


	Args:

	tests_info (List[Tuple[“Test”, dict]]): [description]
name (Optional[str], optional): The name of this test suite. Defaults to None.



	Returns:

	TestSuite: An instance of TestSuite that contains the tests based on the observations.










	
include_models = []

	List of names or instances of models to judge
(all passed to judge are judged by default).






	
is_skipped(model: sciunit.models.base.Model) → bool

	Indicate whether model will be judged or not.


	Args:

	model (Model): A sciunit model instance.



	Returns:

	bool: Whether model will be judged or not.










	
judge(models: Union[sciunit.models.base.Model, List[sciunit.models.base.Model]], skip_incapable: bool = False, stop_on_error: bool = True, deep_error: bool = False) → sciunit.scores.collections.ScoreMatrix

	Judge the provided models against each test in the test suite.


	Args:

	models (list): The models to be judged.
skip_incapable (bool): Whether to skip incapable models


(or raise an exception).





	stop_on_error (bool): Whether to raise an Exception if an error

	is encountered or just produce an ErrorScore.



	deep_error (bool): Whether the error message should penetrate

	all the way to the root of the error.







	Returns:

	ScoreMatrix: The resulting scores for all test/model combos.










	
judge_one(model: sciunit.models.base.Model, test: sciunit.tests.Test, sm: sciunit.scores.collections.ScoreMatrix, skip_incapable: bool = True, stop_on_error: bool = True, deep_error: bool = False) → Score

	Judge model and put score in the ScoreMatrix.


	Returns:

	Score: The generated score.










	
name = None

	The name of the test suite. Defaults to the class name.






	
optimize(model: sciunit.models.base.Model, *args, **kwargs) → None

	Optimize model parameters to get the best Test Suite scores.


	Args:

	model (Model): A sciunit model instance.



	Raises:

	NotImplementedError: Exception raised if this method is not implemented (not overrided in the subclass).










	
set_hooks(test: sciunit.tests.Test, score: Score) → None

	Set hook functions to run after each test is executed.


	Args:

	test (Test): A sciunit Test instance.
score (Score): A sciunit Model instance.










	
set_verbose(verbose: bool) → None

	Set the verbosity for logged information about test execution.


	Args:

	verbose (bool): The verbosity to be set for each test.










	
skip_models = []

	List of names or instances of models to not judge
(all passed to judge are judged by default).






	
tests = None

	The sequence of tests that this suite contains.











sciunit.tests module

SciUnit tests live in this module.


	
class sciunit.tests.ProtocolToFeaturesTest(observation: Union[List[int], Tuple[int, int]], name: Optional[str] = None, **params)

	Bases: sciunit.tests.Test

Assume that generating a prediction consists of:
1) Setting up a simulation experiment protocol.
Depending on the backend, this could include editing simulation parameters
in memory or editing a model file.  It could include any kind of
experimental protocol, such as a perturbation.
2) Running a model (using e.g. RunnableModel).
3) Extract features from the results.

Developers should not need to manually implement generate_prediction, and
instead should focus on the other three methods here.


	
__module__ = 'sciunit.tests'

	




	
extract_features(model: sciunit.models.base.Model, result) → NotImplementedError

	[summary]


	Args:

	model (Model): A sciunit model instance.
result ([type]): [description]



	Returns:

	NotImplementedError: Exception raised if this method is not implemented (overrided in the subclass).










	
generate_prediction(model: sciunit.models.base.Model) → dict

	Generate a prediction by the sciunit model.


	Args:

	model (Model): A sciunit model instance.



	Returns:

	dict: The prediction generated by the sciunit model.










	
get_result(model: sciunit.models.base.Model) → NotImplementedError

	Get the result of this test against the model model.


	Args:

	model (Model): A sciunit model instance.



	Returns:

	NotImplementedError: Exception raised if this method is not implemented (not overrided in the subclass).










	
setup_protocol(model: sciunit.models.base.Model) → NotImplementedError

	[summary]


	Args:

	model (Model): A sciunit model instance.



	Returns:

	NotImplementedError: Exception raised if this method is not implemented (not overrided in the subclass).














	
class sciunit.tests.RangeTest(observation: Union[Tuple[int, int], List[int]], name: Optional[str] = None)

	Bases: sciunit.tests.Test

Test if the model generates a number within a certain range.


	
__init__(observation: Union[Tuple[int, int], List[int]], name: Optional[str] = None) → None

	Args:
observation (dict): A dictionary of observed values to parameterize


the test.




name (str, optional): Name of the test instance.






	
__module__ = 'sciunit.tests'

	




	
compute_score(observation: List[int], prediction: float) → sciunit.scores.base.Score

	Get the score of the predictions


	Args:

	observation (List[int]): The observation to be used in computing the score.
prediction (float): The prediction to be used in computing the score.



	Returns:

	Score: Computed score.










	
generate_prediction(model: sciunit.models.base.Model) → float

	Using the model to generate a prediction.


	Args:

	model (Model): A sciunit model instance.



	Returns:

	float: The prediction generated.










	
required_capabilities = (<class 'sciunit.capabilities.ProducesNumber'>,)

	




	
score_type

	alias of sciunit.scores.complete.BooleanScore






	
validate_observation(observation: List[int]) → None

	Validate the observation.


	Args:

	observation (List[int]): [description]














	
class sciunit.tests.Test(observation: Union[List[int], Tuple[int, int]], name: Optional[str] = None, **params)

	Bases: sciunit.base.SciUnit

Abstract base class for tests.


	
__init__(observation: Union[List[int], Tuple[int, int]], name: Optional[str] = None, **params)

	
	Args:

	
	observation (dict): A dictionary of observed values to parameterize

	the test.





name (str, optional): Name of the test instance.










	
__module__ = 'sciunit.tests'

	




	
__str__() → str

	Return the string representation of the test’s name.


	Returns:

	str: The string representation of the test’s name.










	
_bind_score(score: sciunit.scores.base.Score, model: sciunit.models.base.Model, observation: Union[list, dict], prediction: Union[list, dict]) → None

	Bind some useful attributes to the score.


	Args:

	score (Score): The sciunit score.
model (Model): A sciunit model instance.
observation (Union[list, dict]): The observation data.
prediction (Union[list, dict]): The prediction data.










	
_judge(model: sciunit.models.base.Model, skip_incapable: bool = True, cached_prediction=False) → sciunit.scores.base.Score

	Generate a score for the model (internal API use only).


	Args:

	model (Model): A sciunit model instance.
skip_incapable (bool, optional): Skip the incapable tests. Defaults to True.
predict: Whether to make a prediction or use a pre-computed one



	Returns:

	Score: The generated score.










	
ace() → sciunit.scores.base.Score

	Generate the best possible score of the associated score type.


	Returns:

	Score: The best possible score of the associated score type.










	
bind_score(score: sciunit.scores.base.Score, model: sciunit.models.base.Model, observation: Union[list, dict], prediction: Union[list, dict]) → None

	For the user to bind additional features to the score.


	Args:

	score (Score): The sciunit score.
model (Model): A sciunit model instance.
observation (Union[list, dict]): The observation data.
prediction (Union[list, dict]): The prediction data.










	
check(model: sciunit.models.base.Model, skip_incapable: bool = True, stop_on_error: bool = True, require_extra: bool = False) → sciunit.scores.base.Score

	Check to see if the test can run this model.

Like judge, but without actually running the test. Just returns a Score
indicating whether the model can take the test or not.


	Args:

	model (Model): A sciunit model instance
skip_incapable (bool, optional): Skip the incapable tests. Defaults to True.
stop_on_error (bool, optional): Whether to stop on an error.. Defaults to True.
require_extra (bool, optional): Check to see whether the model implements certain other methods.. Defaults to False.



	Raises:

	e: Raise if there is any exception.



	Returns:

	Score: A TBDScore instance if check is passed, a NAScore instance otherwise.










	
check_capabilities(model: sciunit.models.base.Model, skip_incapable: bool = False, require_extra: bool = False) → bool

	Check that test’s required capabilities are implemented by model.


	Args:

	model (Model): A sciunit model instance
skip_incapable (bool, optional): Skip the incapable tests. Defaults to False.
require_extra (bool, optional): Check to see whether the model implements certain other methods.. Defaults to False.



	Raises:

	
	Error: Raises an Error if model is not a Model.

	Raises a CapabilityError if model does not have a capability.







	Returns:

	bool: true if the test’s required capabilities are implemented.










	
check_capability(model: sciunit.models.base.Model, c: Capability, skip_incapable: bool = False, require_extra: bool = False) → bool

	Check if model has capability c.

Optionally (default:True) raise a CapabilityError if it does not.


	Args:

	model (Model): The sciunit model instance to be checked.
c (Capability): A sciunit Capability instance.
skip_incapable (bool, optional): If true, then skip the raising of the error. Defaults to False.
require_extra (bool, optional): Check to see whether the model implements certain other methods.. Defaults to False.



	Raises:

	CapabilityError: raise a CapabilityError if it does not has the capability.



	Returns:

	bool: True if model has the capability.










	
check_prediction(prediction: float) → None

	Check the prediction for acceptable values.

No default implementation.


	Args:

	prediction (float): The predicted value.










	
check_score_type(score: sciunit.scores.base.Score) → None

	Check that the score is the correct type for this test.


	Args:

	score (Score): A sciunit score instance.



	Raises:

	InvalidScoreError: Raise an exception if score is not a sciunit Score.










	
compute_params() → None

	Compute new params from existing self.params.
Inserts those new params into self.params. Use this when some params
depend upon the values of others.
Example: self.params[‘c’] = self.params[‘a’] + self.params[‘b’]






	
compute_score(observation: dict, prediction: dict) → sciunit.scores.base.Score

	Generates a score given the observations provided in the constructor
and the prediction generated by generate_prediction.

Must generate a score of score_type.
No default implementation.


	Args:

	observation (dict): The observation from the real world.
prediction (dict): The prediction generated by a model.



	Raises:

	NotImplementedError: Exception raised if this method is not implemented (overrided in the subclass).



	Returns:

	Score: The generated score.










	
condition_model(model: sciunit.models.base.Model)

	Update the model in any way needed before generating the prediction.

This could include updating parameters such as simulation durations
that do not define the model but do define experiments performed on
the model.
No default implementation.


	Args:

	model (Model): A sciunit model instance.










	
converter = None

	A conversion to be done on the score after it is computed.






	
default_params = {}

	A dictionary containing the parameters to the test.






	
describe() → str

	Describe the test in words.


	Returns:

	str: The description of the test.










	
description = None

	A description of the test. Defaults to the docstring for the class.






	
feature_judge(model: sciunit.models.base.Model, skip_incapable: bool = False, stop_on_error: bool = True, deep_error: bool = False) → sciunit.scores.base.Score

	For backwards compatibility






	
generate_prediction(model: sciunit.models.base.Model) → None

	Generate a prediction from a model using the required capabilities.

No default implementation.


	Args:

	model (Model): A sciunit model instance.



	Raises:

	NotImplementedError: Exception raised if this method is not implemented (overrided in the subclass).










	
classmethod is_test_class(other_cls: Any) → bool

	Return whether other_cls is a subclass of this test class.


	Args:

	other_cls (RangeTest): The class to be checked.



	Returns:

	bool: Whether other_cls is a subclass of this test class.










	
judge(model: sciunit.models.base.Model, skip_incapable: bool = False, stop_on_error: bool = True, deep_error: bool = False, cached_prediction: bool = False) → sciunit.scores.base.Score

	Generate a score for the provided model (public method).

Operates as follows:
1. Checks if the model has all the required capabilities. If it does


not, and skip_incapable=False, then a CapabilityError is raised.





	Calls validate_observation to validate the observation.


	Calls generate_prediction to generate model prediction.


	Compute score.


	Checks that the score is of score_type, raising an
InvalidScoreError.


	Equips the score with metadata:
a) A reference to the model, in attribute model.
b) A reference to the test, in attribute test.
c) A reference to the prediction, in attribute prediction.
d) A reference to the observation, in attribute observation.


	Returns the score.




If stop_on_error is true (default), exceptions propagate upward. If
false, an ErrorScore is generated containing the exception.


	Args:

	model (Model): A sciunit model instance
skip_incapable (bool, optional): Skip the incapable tests. Defaults to False.
stop_on_error (bool, optional): Whether to stop on an error (exceptions propagate upward).


If false, an ErrorScore is generated containing the exception.
Defaults to True.





	deep_error (bool, optional): Whether the traceback will contain the actual code

	execution error, instead of the content of an ErrorScore.
Defaults to False.







	Raises:

	score.score: Raise ErrorScore if encountered and stop_on_error is true.



	Returns:

	Score: The generated score for the provided model.










	
name = None

	The name of the test. Defaults to the test class name.






	
observation = None

	The empirical observation that the test is using.






	
observation_schema = None

	A schema that the observation must adhere to (validated by cerberus).
Can also be a list of schemas, one of which the observation must match.
If it is a list, each schema in the list can optionally be named by putting
(name, schema) tuples in that list.






	
classmethod observation_schema_names() → List[str]

	Return a list of names of observation schema, if they are set.


	Returns:

	List[str]: The list of names of observation schema.










	
observation_validator

	alias of sciunit.validators.ObservationValidator






	
optimize(model: sciunit.models.base.Model) → None

	Optimize the parameters of the model to get the best score.


	Args:

	model (Model): A sciunit model instance to be optimized.



	Raises:

	NotImplementedError: Raise the exception if this method is not implemented (not overrided in the subclass).










	
params_schema = None

	A schema that the params must adhere to (validated by cerberus).
Can also be a list of schemas, one of which the params must match.






	
params_validator

	alias of sciunit.validators.ParametersValidator






	
required_capabilities = ()

	A sequence of capabilities that a model must have in order for the
test to be run. Defaults to empty.






	
score_type

	alias of sciunit.scores.complete.BooleanScore






	
state

	Get the frozen (pickled) model state.


	Returns:

	dict: The frozen (pickled) model state










	
state_hide = ['last_model']

	




	
units = Dimensionless('dimensionless', 1.0 * dimensionless)

	




	
validate_observation(observation: dict) → dict

	Validate the observation provided to the constructor.


	Args:

	observation (dict): The observation to be validated.



	Raises:

	ObservationError: Raises an ObservationError if invalid.



	Returns:

	dict: The observation that was validated.










	
validate_params(params: dict) → dict

	Validate the params provided to the constructor.


	Args:

	params (dict): the params provided to the constructor.



	Raises:

	ParametersError: Raises an ParametersError if invalid.



	Returns:

	dict: params that is validated.














	
class sciunit.tests.TestM2M(observation=None, name=None, **params)

	Bases: sciunit.tests.Test

Abstract class for handling tests involving multiple models.

Enables comparison of model to model predictions, and also against
experimental reference data (optional).

Note: ‘TestM2M’ would typically be used when handling mutliple (>2)
models, with/without experimental reference data. For single model
tests, you can use the ‘Test’ class.


	
__init__(observation=None, name=None, **params)

	Args:
observation (dict): A dictionary of observed values to parameterize


the test.




name (str, optional): Name of the test instance.






	
__module__ = 'sciunit.tests'

	




	
_bind_score(score: sciunit.scores.base.Score, prediction1: dict, prediction2: dict, model1: sciunit.models.base.Model, model2: sciunit.models.base.Model)

	Bind some useful attributes to the score.


	Args:

	score (Score): A sciunit score instance
prediction1 (dict): The prediction generated by the first model.
prediction2 (dict): The prediction generated by the second model.
model1 (Model): The first model.
model2 (Model): The second model.










	
_judge(prediction1, prediction2, model1: sciunit.models.base.Model, model2: sciunit.models.base.Model = None) → sciunit.scores.base.Score

	Generate a score to compare the predictions by the models.


	Args:

	prediction1 (dict): The prediction generated by the first model.
prediction2 (dict): The prediction generated by the second model.
model1 (Model): The first model.
model2 (Model): The second model. Defaults to None.



	Raises:

	InvalidScoreError: Score type oncorrect.



	Returns:

	Score: A sciunit score instance.










	
bind_score(score: sciunit.scores.base.Score, prediction1: dict, prediction2: dict, model1: sciunit.models.base.Model, model2: sciunit.models.base.Model)

	For the user to bind additional features to the score.


	Args:

	score (Score): A sciunit score instance.
prediction1 (dict): The prediction generated by the first model.
prediction2 (dict): The prediction generated by the second model.
model1 (Model): The first model.
model2 (Model): The second model.










	
compute_score(prediction1: dict, prediction2: dict) → sciunit.scores.base.Score

	Generate a score given the observations provided in the constructor
and/or the prediction(s) generated by generate_prediction.

Must generate a score of score_type.

No default implementation.


	Args:

	prediction1 (dict): The prediction generated by the first model.
prediction2 (dict): The prediction generated by the second model.



	Raises:

	NotImplementedError: Error raised if this method is not implemented.
Exception: Score computing fails.



	Returns:

	Score: Computed score.










	
judge(models: List[sciunit.models.base.Model], skip_incapable: bool = False, stop_on_error: bool = True, deep_error: bool = False, only_lower_triangle: bool = False) → ScoreMatrixM2M

	Generate a score matrix for the provided model(s).
only_lower_triangle: Only compute the lower triangle (not include


the diagonal) of this square ScoreMatrix and
copy the other values across. Leave the diagonal
blank.  If False, compute all.




Operates as follows:
1. Check if models have been specified as a list/tuple/set.


If not, raise exception.





	Create a list of predictions. If a test observation is provided,
add it to predictions.


	Checks if all models have all the required capabilities. If a model
does not, then a CapabilityError is raised.


	Calls generate_prediction to generate predictions for each model,
and these are appeneded to the predictions list.


	Generate a 2D list as a placeholder for all the scores.


	Calls score_prediction to generate scores for each comparison.


	Checks that the score is of score_type, raising an
InvalidScoreError.


	Equips the score with metadata:
a) Reference(s) to the model(s), in attribute model1 (and model2).
b) A reference to the test, in attribute test.
c) A reference to the predictions, in attributes prediction1 and


prediction2.






	Returns the score as a Pandas DataFrame.




If stop_on_error is true (default), exceptions propagate upward. If
false, an ErrorScore is generated containing the exception.

If deep_error is true (not default), the traceback will contain the
actual code execution error, instead of the content of an ErrorScore.


	Args:

	models (List[Model]): A list of sciunit model instances.
skip_incapable (bool, optional): Skip the incapable tests. Defaults to False.
stop_on_error (bool, optional): Whether to stop on an error.. Defaults to True.
deep_error (bool, optional): [description]. Defaults to False.
only_lower_triangle (bool, optional): [description]. Defaults to False.



	Raises:

	TypeError: The model is not a sciunit model.
Exception: TestM2M’s judge method resulted in error.
CapabilityError: Encounter capability error when checking the capabilities.



	Returns:

	ScoreMatrixM2M: The created ScoreMatrixM2M instance.










	
validate_observation(observation: dict) → None

	Validate the observation provided to the constructor.

Note: TestM2M does not compulsorily require an observation
(i.e. None allowed).


	Args:

	observation (dict): The observation to be validated.















sciunit.utils module

Utility functions for SciUnit.


	
class sciunit.utils.MockDevice

	Bases: _io.TextIOWrapper

A mock device to temporarily suppress output to stdout
Similar to UNIX /dev/null.


	
__module__ = 'sciunit.utils'

	




	
write(s: str) → None

	[summary]


	Args:

	s (str): The string to be written.














	
class sciunit.utils.NotebookTools(*args, **kwargs)

	Bases: object [https://docs.python.org/3/library/functions.html#object]

A class for manipulating and executing Jupyter notebooks.


	Attributes:

	path (str): Relative path to the parent directory of the notebook.
gen_dir_name (str): Name of directory where files generated by do_notebook are stored.
gen_file_level (int): Number of levels up from notebook directory where generated files are stored.






	
__init__(*args, **kwargs)

	Initialize self.  See help(type(self)) for accurate signature.






	
__module__ = 'sciunit.utils'

	




	
__weakref__

	list of weak references to the object (if defined)






	
_do_notebook(name: str, convert_notebooks: bool = False) → None

	Called by do_notebook to actually run the notebook.


	Args:

	name (str): name of the notebook file.
convert_notebooks (bool): True if the notebook need conversion before executing. Defaults to False.










	
clean_code(name: str, forbidden: List[Any]) → str

	Remove lines containing items in ‘forbidden’ from the code.
Helpful for executing converted notebooks that still retain IPython
magic commands.


	Args:

	name (str): name of the notebook file
forbidden (List[Any]): [description]



	Returns:

	str: [description]










	
convert_and_execute_notebook(name: str) → None

	Converts a notebook into a python file and then runs it.


	Args:

	name (str): name of the notebook file.










	
convert_notebook(name: str) → None

	Converts a notebook into a python file.


	Args:

	name (str): name of the notebook file.










	
classmethod convert_path(file: Union[str, list]) → Union[str, int]

	Check to see if an extended path is given and convert appropriately.


	Args:

	file (Union[str, list]): A path to the file as a string or list.



	Returns:

	
	Union[str, int]: An int -1 when file is not a str or list,

	otherwise, a string, which is a path to the file.














	
do_notebook(name: str) → None

	Run a notebook file after optionally.
converting it to a python file.


	Args:

	name (str): name of the notebook file.










	
execute_notebook(name: str) → None

	Loads and then runs a notebook file.


	Args:

	name (str): name of the notebook file.










	
fix_display() → None

	If this is being run on a headless system the Matplotlib
backend must be changed to one that doesn’t need a display.






	
gen_dir_name = 'GeneratedFiles'

	




	
gen_file_level = 2

	




	
gen_file_path(name: str) → pathlib.Path

	Returns full path to generated files.

Checks to see if directory exists where generated files
are stored and creates one otherwise.


	Args:

	name (str): [description]



	Returns:

	str: [description]










	
get_path(file: pathlib.Path) → pathlib.Path

	Get the full path of the notebook found in the directory
specified by self.path.


	Args:

	file (Path): the path to the notebook file.



	Returns:

	Path: The fully resolved path to the notebook file.










	
load_notebook(name: str) → Tuple[nbformat.notebooknode.NotebookNode, Union[str, pathlib.Path]]

	Loads a notebook file into memory.


	Args:

	name (str): name of the notebook file.



	Returns:

	Tuple[nbformat.NotebookNode, Union[str, Path]]: The notebook that was read and the path to the notebook file.










	
path = ''

	




	
read_code(name: str) → str

	Reads code from a python file called ‘name’.


	Args:

	name (str): name of the python file.



	Returns:

	str: the code in the python file.










	
run_notebook(nb: nbformat.notebooknode.NotebookNode, file_path: Union[str, pathlib.Path]) → None

	Runs a loaded notebook file.


	Args:

	nb (nbformat.NotebookNode): The notebook that was loaded.
f (Union[str, Path]): The path to the notebook file.



	Raises:

	Exception: The exception that is thrown when running the notebook.










	
classmethod strip_line_magic(line: str, magics_allowed: List[str]) → str

	Handles lines that contain get_ipython.run_line_magic() commands.


	Args:

	line (str): the line that contain get_ipython.run_line_magic() commands.
magics_allowed (List[str]): [description]



	Returns:

	str: line after being stripped.










	
classmethod strip_line_magic_v3(line: str) → Tuple[str, str]

	strip_line_magic() implementation for Python 3.


	Args:

	line (str): [description]



	Returns:

	Tuple[str, str]: [description]










	
write_code(name: str, code: str) → None

	Writes code to a python file called ‘name’, erasing the previous contents.

Files are created in a directory specified by gen_dir_name
(see function gen_file_path).
File name is second argument of path.


	Args:

	name (str): name of the file.
code (str): code to be added into the file.














	
class sciunit.utils.TmpTestFolder(location: Union[str, pathlib.Path, None] = None)

	Bases: object [https://docs.python.org/3/library/functions.html#object]

A class for creating and deleting a folder in “./unit_test/”.


	
__init__(location: Union[str, pathlib.Path, None] = None) → None

	Initialize self.  See help(type(self)) for accurate signature.






	
__module__ = 'sciunit.utils'

	




	
__weakref__

	list of weak references to the object (if defined)






	
create() → None

	




	
delete() → None

	




	
path = PosixPath('/home/docs/checkouts/readthedocs.org/user_builds/sciunit/envs/master/lib/python3.7/site-packages/sciunit-0.2.5-py3.7.egg/sciunit/unit_test/delete_after_tests')

	








	
sciunit.utils._dummy_init(self, *args, **kwargs)

	Prevents __init__ from being called if returning a obj copy.






	
sciunit.utils._generic_fn(*args, **kwargs)

	




	
sciunit.utils._null_new

	staticmethod(function) -> method

Convert a function to be a static method.

A static method does not receive an implicit first argument.
To declare a static method, use this idiom:



	class C:

	@staticmethod
def f(arg1, arg2, …):


…











It can be called either on the class (e.g. C.f()) or on an instance
(e.g. C().f()).  The instance is ignored except for its class.

Static methods in Python are similar to those found in Java or C++.
For a more advanced concept, see the classmethod builtin.






	
sciunit.utils.assert_dimensionless(value: Union[float, quantities.quantity.Quantity]) → float

	Tests for dimensionlessness of input.
If input is dimensionless but expressed as a Quantity, it returns the
bare value. If it not, it raised an error.


	Args:

	value (Union[float, Quantity]): The value to be checked for dimensionlessness.



	Raises:

	TypeError: Score value must be dimensionless.



	Returns:

	float: The bare value of value.










	
sciunit.utils.class_intern(cls_)

	Transforms the provided class into an interned class.

That is, initializing the class multiple times with the same arguments
(even if in a different order if using keyword arguments) should
always produce the same object, and __init__ should only be called the
first time for each unique set of arguments.

This means that mutations will effectively be shared by all “instances”
of the class which shared initialization arguments. This might be
useful for storing metadata, for example.

>>> class N(object):
...     def __init__(self, n):
...         self.n = n
>>> N = intern(N)
>>> five = N(5)
>>> five2 = N(5)
>>> five is five2
True
>>> five.is_odd = True
>>> five2.is_odd
True





To enforce immutability of particular attributes, see the setonce
property modifier.

The use of the term “intern” comes from the practice of string
interning used widely in programming languages, including Python. Look
it up.

Can be used as a class decorator in Python 2.6+. Otherwise, use like
this:

>>> class Test(object): pass
>>> Test = intern(Test)






Note

Subclassing of intern classes with different __init__
arguments is tricky and probably should not be done if you
don’t understand precisely how this works.

If you subclass with the same __init__ arguments (preferably
the same __init__) it will use the SAME pool. This can be used
to automate adding metadata as above, though you should
probably just do that with a function.




Note

You can override the hash function used by providing a value
for __init__._intern__hash_function. This should take None
as the first argument (substituting for self) and then *args
and **kwargs (or your particular signature for __init__) and
produce a hash or hashable value.

The default implementation is provided by fn_arg_hash_function
applied to __init__, or generic_arg_hash_function if that
doesn’t work.








	
sciunit.utils.decorator(d)

	Creates a proper decorator.

If the default for the first (function) argument is None, creates a
version which be invoked as either @decorator or @decorator(kwargs…).

See examples below.






	
sciunit.utils.dict_combine(*dict_list) → dict

	Return the union of several dictionaries.
Uses the values from later dictionaries in the argument list when
duplicate keys are encountered.
In Python 3 this can simply be {**d1, **d2, …}
but Python 2 does not support this dict unpacking syntax.


	Returns:

	dict: the dict from combining the dicts










	
sciunit.utils.dict_hash(d)

	




	
sciunit.utils.fn_arg_hash_function(fn)

	Creates a hash function which will return the same hashable value if
passed a set of *args and **kwargs which are equivalent from the
perspective of a function call.

That is, the order of keyword arguments, or the fact that an argument
without a default was called as a kwarg, will not produce a different hash.

If any arguments provided are not hashable, a TypeError is raised.

*args and **kwargs are supported.






	
sciunit.utils.fn_available_argcount(callable)

	Returns the number of explicit non-keyword arguments that the callable
can be called with.

Bound methods are called with an implicit first argument, so this takes
that into account.

Excludes *args and **kwargs declarations.






	
sciunit.utils.fn_has_args(callable)

	Returns whether the provided callable’s underlying function takes *args.






	
sciunit.utils.fn_has_kwargs(callable)

	Returns whether the provided callable’s underlying function takes **kwargs.






	
sciunit.utils.fn_is_generator(callable)

	Returns whether the provided callable’s underlying function is a generator.






	
sciunit.utils.fn_kwargs(callable)

	Returns a dict with the kwargs from the provided function.

Example

>>> def x(a, b=0, *args, **kwargs): pass
>>> func_kwargs(x) == { 'b': 0 }










	
sciunit.utils.fn_uses_future_division(callable)

	Returns whether the provided callable’s underlying function uses future division.






	
sciunit.utils.generic_arg_hash_function(*args, **kwargs)

	




	
sciunit.utils.get_fn(callable)

	Returns the underlying function that will be called by the () operator.


	For regular functions, returns callable


	For bound methods, returns callable.im_func


	For unbound methods, returns callable.__func__


	For classes, returns callable.__init__.__func__.


	For callable objects, returns callable.__call__.im_func.









	
sciunit.utils.get_fn_or_method(callable)

	Returns the underlying function or method that will be called by the () operator.


	For regular functions and methods, returns callable


	For classes, returns callable.__init__


	For callable objects, returns callable.__call__









	
sciunit.utils.html_log(*args, **kwargs) → None

	[summary]






	
sciunit.utils.import_all_modules(package, skip: list = None, verbose: bool = False, prefix: str = '', depth: int = 0) → None

	Recursively imports all subpackages, modules, and submodules of a
given package.
‘package’ should be an imported package, not a string.
‘skip’ is a list of modules or subpackages not to import.
Args:


package ([type]): [description]
skip (list, optional): [description]. Defaults to None.
verbose (bool, optional): [description]. Defaults to False.
prefix (str, optional): [description]. Defaults to “”.
depth (int, optional): [description]. Defaults to 0.









	
sciunit.utils.import_module_from_path(module_path: pathlib.Path, name=None) → module

	Import the python modual by the path to the file (module).


	Args:

	module_path (str): [description]
name (str): [description]. Defaults to None.



	Returns:

	ModuleType: [description]










	
class sciunit.utils.intern

	Bases: object [https://docs.python.org/3/library/functions.html#object]


	
__module__ = 'sciunit.utils'

	




	
__weakref__

	list of weak references to the object (if defined)






	
static intern(cls_)

	Transforms the provided class into an interned class.

That is, initializing the class multiple times with the same arguments
(even if in a different order if using keyword arguments) should
always produce the same object, and __init__ should only be called the
first time for each unique set of arguments.

This means that mutations will effectively be shared by all “instances”
of the class which shared initialization arguments. This might be
useful for storing metadata, for example.

>>> class N(object):
...     def __init__(self, n):
...         self.n = n
>>> N = intern(N)
>>> five = N(5)
>>> five2 = N(5)
>>> five is five2
True
>>> five.is_odd = True
>>> five2.is_odd
True





To enforce immutability of particular attributes, see the setonce
property modifier.

The use of the term “intern” comes from the practice of string
interning used widely in programming languages, including Python. Look
it up.

Can be used as a class decorator in Python 2.6+. Otherwise, use like
this:

>>> class Test(object): pass
>>> Test = intern(Test)






Note

Subclassing of intern classes with different __init__
arguments is tricky and probably should not be done if you
don’t understand precisely how this works.

If you subclass with the same __init__ arguments (preferably
the same __init__) it will use the SAME pool. This can be used
to automate adding metadata as above, though you should
probably just do that with a function.




Note

You can override the hash function used by providing a value
for __init__._intern__hash_function. This should take None
as the first argument (substituting for self) and then *args
and **kwargs (or your particular signature for __init__) and
produce a hash or hashable value.

The default implementation is provided by fn_arg_hash_function
applied to __init__, or generic_arg_hash_function if that
doesn’t work.












	
sciunit.utils.memoize(fn=None)

	Caches the result of the provided function.






	
sciunit.utils.method_cache(by: str = 'value', method: str = 'run') → Callable

	A decorator used on any model method which calls the model’s ‘method’
method if that latter method has not been called using the current
arguments or simply sets model attributes to match the run results if
it has.


	Args:

	by (str, optional): [description]. Defaults to ‘value’.
method (str, optional): the method that being called. Defaults to ‘run’.



	Returns:

	Callable: [description]










	
sciunit.utils.method_memoize(fn=None)

	Caches the result of the provided function.






	
sciunit.utils.set_warnings_traceback(tb: bool = True) → None

	Set to True to give tracebacks for all warnings, or False to restore
default behavior.


	Args:

	tb (bool, optional): Defaults to True.










	
sciunit.utils.style()

	Style a notebook with the current sciunit CSS file






	
sciunit.utils.warn_with_traceback(message: str, category: Type[Warning], filename: str, lineno: int, file: TextIO = None, line: str = None) → None

	A function to use with warnings.showwarning to show a traceback.


	Args:

	message (str): A message that will be included in the warning.
category (Type[Warning]): A category (subclass) of the warning.
filename (str): Name of the file that raises the warning
lineno (int): Number of line in the file that causes this warning.
file (TextIO, optional): A file object for recording the log. Defaults to None.
line (str, optional): A line of source code to be included in the warning message. Defaults to None.











sciunit.validators module

Cerberus validator classes for SciUnit.


	
class sciunit.validators.ObservationValidator(*args, **kwargs)

	Bases: cerberus.validator.Validator

Cerberus validator class for observations.


	Attributes:

	test (Test): A sciunit test instance to be validated.
_error (str, str): The error that happens during the validating process.






	
__init__(*args, **kwargs)

	Constructor of ObservationValidator.

Must pass test as a keyword argument. Cannot be a positional argument without modifications to cerberus.


	Raises:

	Exception: “Observation validator constructor must have a test keyword argument.”










	
__module__ = 'sciunit.validators'

	




	
_types_from_methods = ()

	




	
_validate_iterable(is_iterable: bool, key: str, value: Any) → None

	Validate fields with iterable key in schema set to True
The rule’s arguments are validated against this schema:
{‘type’: ‘boolean’}






	
_validate_units(has_units: bool, key: str, value: Any) → None

	Validate fields with units key in schema set to True.
The rule’s arguments are validated against this schema:
{‘type’: ‘boolean’}






	
checkers = ()

	




	
coercers = ()

	




	
default_setters = ()

	








	
class sciunit.validators.ParametersValidator(*args, **kwargs)

	Bases: cerberus.validator.Validator

Cerberus validator class for observations.


	Attributes:

	units_type ([type]): The type of Python quantity’s unit.
_error (str, str): value is not a Python quantity instance.






	
__module__ = 'sciunit.validators'

	




	
_types_from_methods = ('current', 'time', 'voltage')

	




	
_validate_type_current(value: quantities.quantity.Quantity) → bool

	Validate fields requiring units of amps.


	Args:

	value (pq.quantity.Quantity): A python quantity instance.



	Returns:

	bool: Whether it is valid.










	
_validate_type_time(value: quantities.quantity.Quantity) → bool

	Validate fields requiring units of seconds.


	Args:

	value (pq.quantity.Quantity): A python quantity instance.



	Returns:

	bool: Whether it is valid.










	
_validate_type_voltage(value: quantities.quantity.Quantity) → bool

	Validate fields requiring units of volts.


	Args:

	value (pq.quantity.Quantity): A python quantity instance.



	Returns:

	bool: Whether it is valid.










	
checkers = ()

	




	
coercers = ()

	




	
default_setters = ()

	




	
units_map = {'current': 'A', 'time': 's', 'voltage': 'V'}

	




	
validate_quantity(value: quantities.quantity.Quantity) → None

	Validate that the value is of the Quantity type.


	Args:

	value (pq.quantity.Quantity): The Quantity instance to be validated.










	
validate_units(value: quantities.quantity.Quantity) → bool

	Validate units, assuming that it was called by _validate_type_*.


	Args:

	value (pq.quantity.Quantity): A python quantity instance.



	Returns:

	bool: Whether it is valid.














	
sciunit.validators.register_quantity(quantity: quantities.quantity.Quantity, name: str) → None

	Register name as a type to validate as an instance of the class of quantity.


	Args:

	quantity (pq.Quantity): a quantity.
name (str): the name to be registered.










	
sciunit.validators.register_type(cls, name: str) → None

	Register name as a type to validate as an instance of class cls.


	Args:

	cls: a class
name (str): the name to be registered.
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  Source code for pathlib

import fnmatch
import functools
import io
import ntpath
import os
import posixpath
import re
import sys
from _collections_abc import Sequence
from errno import EINVAL, ENOENT, ENOTDIR, EBADF, ELOOP
from operator import attrgetter
from stat import S_ISDIR, S_ISLNK, S_ISREG, S_ISSOCK, S_ISBLK, S_ISCHR, S_ISFIFO
from urllib.parse import quote_from_bytes as urlquote_from_bytes


supports_symlinks = True
if os.name == 'nt':
    import nt
    if sys.getwindowsversion()[:2] >= (6, 0):
        from nt import _getfinalpathname
    else:
        supports_symlinks = False
        _getfinalpathname = None
else:
    nt = None


__all__ = [
    "PurePath", "PurePosixPath", "PureWindowsPath",
    "Path", "PosixPath", "WindowsPath",
    ]

#
# Internals
#

# EBADF - guard against macOS `stat` throwing EBADF
_IGNORED_ERROS = (ENOENT, ENOTDIR, EBADF, ELOOP)

_IGNORED_WINERRORS = (
    21,  # ERROR_NOT_READY - drive exists but is not accessible
    1921,  # ERROR_CANT_RESOLVE_FILENAME - fix for broken symlink pointing to itself
)

def _ignore_error(exception):
    return (getattr(exception, 'errno', None) in _IGNORED_ERROS or
            getattr(exception, 'winerror', None) in _IGNORED_WINERRORS)


def _is_wildcard_pattern(pat):
    # Whether this pattern needs actual matching using fnmatch, or can
    # be looked up directly as a file.
    return "*" in pat or "?" in pat or "[" in pat


class _Flavour(object):
    """A flavour implements a particular (platform-specific) set of path
    semantics."""

    def __init__(self):
        self.join = self.sep.join

    def parse_parts(self, parts):
        parsed = []
        sep = self.sep
        altsep = self.altsep
        drv = root = ''
        it = reversed(parts)
        for part in it:
            if not part:
                continue
            if altsep:
                part = part.replace(altsep, sep)
            drv, root, rel = self.splitroot(part)
            if sep in rel:
                for x in reversed(rel.split(sep)):
                    if x and x != '.':
                        parsed.append(sys.intern(x))
            else:
                if rel and rel != '.':
                    parsed.append(sys.intern(rel))
            if drv or root:
                if not drv:
                    # If no drive is present, try to find one in the previous
                    # parts. This makes the result of parsing e.g.
                    # ("C:", "/", "a") reasonably intuitive.
                    for part in it:
                        if not part:
                            continue
                        if altsep:
                            part = part.replace(altsep, sep)
                        drv = self.splitroot(part)[0]
                        if drv:
                            break
                break
        if drv or root:
            parsed.append(drv + root)
        parsed.reverse()
        return drv, root, parsed

    def join_parsed_parts(self, drv, root, parts, drv2, root2, parts2):
        """
        Join the two paths represented by the respective
        (drive, root, parts) tuples.  Return a new (drive, root, parts) tuple.
        """
        if root2:
            if not drv2 and drv:
                return drv, root2, [drv + root2] + parts2[1:]
        elif drv2:
            if drv2 == drv or self.casefold(drv2) == self.casefold(drv):
                # Same drive => second path is relative to the first
                return drv, root, parts + parts2[1:]
        else:
            # Second path is non-anchored (common case)
            return drv, root, parts + parts2
        return drv2, root2, parts2


class _WindowsFlavour(_Flavour):
    # Reference for Windows paths can be found at
    # http://msdn.microsoft.com/en-us/library/aa365247%28v=vs.85%29.aspx

    sep = '\\'
    altsep = '/'
    has_drv = True
    pathmod = ntpath

    is_supported = (os.name == 'nt')

    drive_letters = set('abcdefghijklmnopqrstuvwxyzABCDEFGHIJKLMNOPQRSTUVWXYZ')
    ext_namespace_prefix = '\\\\?\\'

    reserved_names = (
        {'CON', 'PRN', 'AUX', 'NUL'} |
        {'COM%d' % i for i in range(1, 10)} |
        {'LPT%d' % i for i in range(1, 10)}
        )

    # Interesting findings about extended paths:
    # - '\\?\c:\a', '//?/c:\a' and '//?/c:/a' are all supported
    #   but '\\?\c:/a' is not
    # - extended paths are always absolute; "relative" extended paths will
    #   fail.

    def splitroot(self, part, sep=sep):
        first = part[0:1]
        second = part[1:2]
        if (second == sep and first == sep):
            # XXX extended paths should also disable the collapsing of "."
            # components (according to MSDN docs).
            prefix, part = self._split_extended_path(part)
            first = part[0:1]
            second = part[1:2]
        else:
            prefix = ''
        third = part[2:3]
        if (second == sep and first == sep and third != sep):
            # is a UNC path:
            # vvvvvvvvvvvvvvvvvvvvv root
            # \\machine\mountpoint\directory\etc\...
            #            directory ^^^^^^^^^^^^^^
            index = part.find(sep, 2)
            if index != -1:
                index2 = part.find(sep, index + 1)
                # a UNC path can't have two slashes in a row
                # (after the initial two)
                if index2 != index + 1:
                    if index2 == -1:
                        index2 = len(part)
                    if prefix:
                        return prefix + part[1:index2], sep, part[index2+1:]
                    else:
                        return part[:index2], sep, part[index2+1:]
        drv = root = ''
        if second == ':' and first in self.drive_letters:
            drv = part[:2]
            part = part[2:]
            first = third
        if first == sep:
            root = first
            part = part.lstrip(sep)
        return prefix + drv, root, part

    def casefold(self, s):
        return s.lower()

    def casefold_parts(self, parts):
        return [p.lower() for p in parts]

    def compile_pattern(self, pattern):
        return re.compile(fnmatch.translate(pattern), re.IGNORECASE).fullmatch

    def resolve(self, path, strict=False):
        s = str(path)
        if not s:
            return os.getcwd()
        previous_s = None
        if _getfinalpathname is not None:
            if strict:
                return self._ext_to_normal(_getfinalpathname(s))
            else:
                tail_parts = []  # End of the path after the first one not found
                while True:
                    try:
                        s = self._ext_to_normal(_getfinalpathname(s))
                    except FileNotFoundError:
                        previous_s = s
                        s, tail = os.path.split(s)
                        tail_parts.append(tail)
                        if previous_s == s:
                            return path
                    else:
                        return os.path.join(s, *reversed(tail_parts))
        # Means fallback on absolute
        return None

    def _split_extended_path(self, s, ext_prefix=ext_namespace_prefix):
        prefix = ''
        if s.startswith(ext_prefix):
            prefix = s[:4]
            s = s[4:]
            if s.startswith('UNC\\'):
                prefix += s[:3]
                s = '\\' + s[3:]
        return prefix, s

    def _ext_to_normal(self, s):
        # Turn back an extended path into a normal DOS-like path
        return self._split_extended_path(s)[1]

    def is_reserved(self, parts):
        # NOTE: the rules for reserved names seem somewhat complicated
        # (e.g. r"..\NUL" is reserved but not r"foo\NUL").
        # We err on the side of caution and return True for paths which are
        # not considered reserved by Windows.
        if not parts:
            return False
        if parts[0].startswith('\\\\'):
            # UNC paths are never reserved
            return False
        return parts[-1].partition('.')[0].upper() in self.reserved_names

    def make_uri(self, path):
        # Under Windows, file URIs use the UTF-8 encoding.
        drive = path.drive
        if len(drive) == 2 and drive[1] == ':':
            # It's a path on a local drive => 'file:///c:/a/b'
            rest = path.as_posix()[2:].lstrip('/')
            return 'file:///%s/%s' % (
                drive, urlquote_from_bytes(rest.encode('utf-8')))
        else:
            # It's a path on a network drive => 'file://host/share/a/b'
            return 'file:' + urlquote_from_bytes(path.as_posix().encode('utf-8'))

    def gethomedir(self, username):
        if 'HOME' in os.environ:
            userhome = os.environ['HOME']
        elif 'USERPROFILE' in os.environ:
            userhome = os.environ['USERPROFILE']
        elif 'HOMEPATH' in os.environ:
            try:
                drv = os.environ['HOMEDRIVE']
            except KeyError:
                drv = ''
            userhome = drv + os.environ['HOMEPATH']
        else:
            raise RuntimeError("Can't determine home directory")

        if username:
            # Try to guess user home directory.  By default all users
            # directories are located in the same place and are named by
            # corresponding usernames.  If current user home directory points
            # to nonstandard place, this guess is likely wrong.
            if os.environ['USERNAME'] != username:
                drv, root, parts = self.parse_parts((userhome,))
                if parts[-1] != os.environ['USERNAME']:
                    raise RuntimeError("Can't determine home directory "
                                       "for %r" % username)
                parts[-1] = username
                if drv or root:
                    userhome = drv + root + self.join(parts[1:])
                else:
                    userhome = self.join(parts)
        return userhome

class _PosixFlavour(_Flavour):
    sep = '/'
    altsep = ''
    has_drv = False
    pathmod = posixpath

    is_supported = (os.name != 'nt')

    def splitroot(self, part, sep=sep):
        if part and part[0] == sep:
            stripped_part = part.lstrip(sep)
            # According to POSIX path resolution:
            # http://pubs.opengroup.org/onlinepubs/009695399/basedefs/xbd_chap04.html#tag_04_11
            # "A pathname that begins with two successive slashes may be
            # interpreted in an implementation-defined manner, although more
            # than two leading slashes shall be treated as a single slash".
            if len(part) - len(stripped_part) == 2:
                return '', sep * 2, stripped_part
            else:
                return '', sep, stripped_part
        else:
            return '', '', part

    def casefold(self, s):
        return s

    def casefold_parts(self, parts):
        return parts

    def compile_pattern(self, pattern):
        return re.compile(fnmatch.translate(pattern)).fullmatch

    def resolve(self, path, strict=False):
        sep = self.sep
        accessor = path._accessor
        seen = {}
        def _resolve(path, rest):
            if rest.startswith(sep):
                path = ''

            for name in rest.split(sep):
                if not name or name == '.':
                    # current dir
                    continue
                if name == '..':
                    # parent dir
                    path, _, _ = path.rpartition(sep)
                    continue
                newpath = path + sep + name
                if newpath in seen:
                    # Already seen this path
                    path = seen[newpath]
                    if path is not None:
                        # use cached value
                        continue
                    # The symlink is not resolved, so we must have a symlink loop.
                    raise RuntimeError("Symlink loop from %r" % newpath)
                # Resolve the symbolic link
                try:
                    target = accessor.readlink(newpath)
                except OSError as e:
                    if e.errno != EINVAL and strict:
                        raise
                    # Not a symlink, or non-strict mode. We just leave the path
                    # untouched.
                    path = newpath
                else:
                    seen[newpath] = None # not resolved symlink
                    path = _resolve(path, target)
                    seen[newpath] = path # resolved symlink

            return path
        # NOTE: according to POSIX, getcwd() cannot contain path components
        # which are symlinks.
        base = '' if path.is_absolute() else os.getcwd()
        return _resolve(base, str(path)) or sep

    def is_reserved(self, parts):
        return False

    def make_uri(self, path):
        # We represent the path using the local filesystem encoding,
        # for portability to other applications.
        bpath = bytes(path)
        return 'file://' + urlquote_from_bytes(bpath)

    def gethomedir(self, username):
        if not username:
            try:
                return os.environ['HOME']
            except KeyError:
                import pwd
                return pwd.getpwuid(os.getuid()).pw_dir
        else:
            import pwd
            try:
                return pwd.getpwnam(username).pw_dir
            except KeyError:
                raise RuntimeError("Can't determine home directory "
                                   "for %r" % username)


_windows_flavour = _WindowsFlavour()
_posix_flavour = _PosixFlavour()


class _Accessor:
    """An accessor implements a particular (system-specific or not) way of
    accessing paths on the filesystem."""


class _NormalAccessor(_Accessor):

    stat = os.stat

    lstat = os.lstat

    open = os.open

    listdir = os.listdir

    scandir = os.scandir

    chmod = os.chmod

    if hasattr(os, "lchmod"):
        lchmod = os.lchmod
    else:
        def lchmod(self, pathobj, mode):
            raise NotImplementedError("lchmod() not available on this system")

    mkdir = os.mkdir

    unlink = os.unlink

    rmdir = os.rmdir

    rename = os.rename

    replace = os.replace

    if nt:
        if supports_symlinks:
            symlink = os.symlink
        else:
            def symlink(a, b, target_is_directory):
                raise NotImplementedError("symlink() not available on this system")
    else:
        # Under POSIX, os.symlink() takes two args
        @staticmethod
        def symlink(a, b, target_is_directory):
            return os.symlink(a, b)

    utime = os.utime

    # Helper for resolve()
    def readlink(self, path):
        return os.readlink(path)


_normal_accessor = _NormalAccessor()


#
# Globbing helpers
#

def _make_selector(pattern_parts, flavour):
    pat = pattern_parts[0]
    child_parts = pattern_parts[1:]
    if pat == '**':
        cls = _RecursiveWildcardSelector
    elif '**' in pat:
        raise ValueError("Invalid pattern: '**' can only be an entire path component")
    elif _is_wildcard_pattern(pat):
        cls = _WildcardSelector
    else:
        cls = _PreciseSelector
    return cls(pat, child_parts, flavour)

if hasattr(functools, "lru_cache"):
    _make_selector = functools.lru_cache()(_make_selector)


class _Selector:
    """A selector matches a specific glob pattern part against the children
    of a given path."""

    def __init__(self, child_parts, flavour):
        self.child_parts = child_parts
        if child_parts:
            self.successor = _make_selector(child_parts, flavour)
            self.dironly = True
        else:
            self.successor = _TerminatingSelector()
            self.dironly = False

    def select_from(self, parent_path):
        """Iterate over all child paths of `parent_path` matched by this
        selector.  This can contain parent_path itself."""
        path_cls = type(parent_path)
        is_dir = path_cls.is_dir
        exists = path_cls.exists
        scandir = parent_path._accessor.scandir
        if not is_dir(parent_path):
            return iter([])
        return self._select_from(parent_path, is_dir, exists, scandir)


class _TerminatingSelector:

    def _select_from(self, parent_path, is_dir, exists, scandir):
        yield parent_path


class _PreciseSelector(_Selector):

    def __init__(self, name, child_parts, flavour):
        self.name = name
        _Selector.__init__(self, child_parts, flavour)

    def _select_from(self, parent_path, is_dir, exists, scandir):
        try:
            path = parent_path._make_child_relpath(self.name)
            if (is_dir if self.dironly else exists)(path):
                for p in self.successor._select_from(path, is_dir, exists, scandir):
                    yield p
        except PermissionError:
            return


class _WildcardSelector(_Selector):

    def __init__(self, pat, child_parts, flavour):
        self.match = flavour.compile_pattern(pat)
        _Selector.__init__(self, child_parts, flavour)

    def _select_from(self, parent_path, is_dir, exists, scandir):
        try:
            with scandir(parent_path) as scandir_it:
                entries = list(scandir_it)
            for entry in entries:
                if self.dironly:
                    try:
                        # "entry.is_dir()" can raise PermissionError
                        # in some cases (see bpo-38894), which is not
                        # among the errors ignored by _ignore_error()
                        if not entry.is_dir():
                            continue
                    except OSError as e:
                        if not _ignore_error(e):
                            raise
                        continue
                name = entry.name
                if self.match(name):
                    path = parent_path._make_child_relpath(name)
                    for p in self.successor._select_from(path, is_dir, exists, scandir):
                        yield p
        except PermissionError:
            return


class _RecursiveWildcardSelector(_Selector):

    def __init__(self, pat, child_parts, flavour):
        _Selector.__init__(self, child_parts, flavour)

    def _iterate_directories(self, parent_path, is_dir, scandir):
        yield parent_path
        try:
            with scandir(parent_path) as scandir_it:
                entries = list(scandir_it)
            for entry in entries:
                entry_is_dir = False
                try:
                    entry_is_dir = entry.is_dir()
                except OSError as e:
                    if not _ignore_error(e):
                        raise
                if entry_is_dir and not entry.is_symlink():
                    path = parent_path._make_child_relpath(entry.name)
                    for p in self._iterate_directories(path, is_dir, scandir):
                        yield p
        except PermissionError:
            return

    def _select_from(self, parent_path, is_dir, exists, scandir):
        try:
            yielded = set()
            try:
                successor_select = self.successor._select_from
                for starting_point in self._iterate_directories(parent_path, is_dir, scandir):
                    for p in successor_select(starting_point, is_dir, exists, scandir):
                        if p not in yielded:
                            yield p
                            yielded.add(p)
            finally:
                yielded.clear()
        except PermissionError:
            return


#
# Public API
#

class _PathParents(Sequence):
    """This object provides sequence-like access to the logical ancestors
    of a path.  Don't try to construct it yourself."""
    __slots__ = ('_pathcls', '_drv', '_root', '_parts')

    def __init__(self, path):
        # We don't store the instance to avoid reference cycles
        self._pathcls = type(path)
        self._drv = path._drv
        self._root = path._root
        self._parts = path._parts

    def __len__(self):
        if self._drv or self._root:
            return len(self._parts) - 1
        else:
            return len(self._parts)

    def __getitem__(self, idx):
        if idx < 0 or idx >= len(self):
            raise IndexError(idx)
        return self._pathcls._from_parsed_parts(self._drv, self._root,
                                                self._parts[:-idx - 1])

    def __repr__(self):
        return "<{}.parents>".format(self._pathcls.__name__)


class PurePath(object):
    """Base class for manipulating paths without I/O.

    PurePath represents a filesystem path and offers operations which
    don't imply any actual filesystem I/O.  Depending on your system,
    instantiating a PurePath will return either a PurePosixPath or a
    PureWindowsPath object.  You can also instantiate either of these classes
    directly, regardless of your system.
    """
    __slots__ = (
        '_drv', '_root', '_parts',
        '_str', '_hash', '_pparts', '_cached_cparts',
    )

    def __new__(cls, *args):
        """Construct a PurePath from one or several strings and or existing
        PurePath objects.  The strings and path objects are combined so as
        to yield a canonicalized path, which is incorporated into the
        new PurePath object.
        """
        if cls is PurePath:
            cls = PureWindowsPath if os.name == 'nt' else PurePosixPath
        return cls._from_parts(args)

    def __reduce__(self):
        # Using the parts tuple helps share interned path parts
        # when pickling related paths.
        return (self.__class__, tuple(self._parts))

    @classmethod
    def _parse_args(cls, args):
        # This is useful when you don't want to create an instance, just
        # canonicalize some constructor arguments.
        parts = []
        for a in args:
            if isinstance(a, PurePath):
                parts += a._parts
            else:
                a = os.fspath(a)
                if isinstance(a, str):
                    # Force-cast str subclasses to str (issue #21127)
                    parts.append(str(a))
                else:
                    raise TypeError(
                        "argument should be a str object or an os.PathLike "
                        "object returning str, not %r"
                        % type(a))
        return cls._flavour.parse_parts(parts)

    @classmethod
    def _from_parts(cls, args, init=True):
        # We need to call _parse_args on the instance, so as to get the
        # right flavour.
        self = object.__new__(cls)
        drv, root, parts = self._parse_args(args)
        self._drv = drv
        self._root = root
        self._parts = parts
        if init:
            self._init()
        return self

    @classmethod
    def _from_parsed_parts(cls, drv, root, parts, init=True):
        self = object.__new__(cls)
        self._drv = drv
        self._root = root
        self._parts = parts
        if init:
            self._init()
        return self

    @classmethod
    def _format_parsed_parts(cls, drv, root, parts):
        if drv or root:
            return drv + root + cls._flavour.join(parts[1:])
        else:
            return cls._flavour.join(parts)

    def _init(self):
        # Overridden in concrete Path
        pass

    def _make_child(self, args):
        drv, root, parts = self._parse_args(args)
        drv, root, parts = self._flavour.join_parsed_parts(
            self._drv, self._root, self._parts, drv, root, parts)
        return self._from_parsed_parts(drv, root, parts)

    def __str__(self):
        """Return the string representation of the path, suitable for
        passing to system calls."""
        try:
            return self._str
        except AttributeError:
            self._str = self._format_parsed_parts(self._drv, self._root,
                                                  self._parts) or '.'
            return self._str

    def __fspath__(self):
        return str(self)

    def as_posix(self):
        """Return the string representation of the path with forward (/)
        slashes."""
        f = self._flavour
        return str(self).replace(f.sep, '/')

    def __bytes__(self):
        """Return the bytes representation of the path.  This is only
        recommended to use under Unix."""
        return os.fsencode(self)

    def __repr__(self):
        return "{}({!r})".format(self.__class__.__name__, self.as_posix())

    def as_uri(self):
        """Return the path as a 'file' URI."""
        if not self.is_absolute():
            raise ValueError("relative path can't be expressed as a file URI")
        return self._flavour.make_uri(self)

    @property
    def _cparts(self):
        # Cached casefolded parts, for hashing and comparison
        try:
            return self._cached_cparts
        except AttributeError:
            self._cached_cparts = self._flavour.casefold_parts(self._parts)
            return self._cached_cparts

    def __eq__(self, other):
        if not isinstance(other, PurePath):
            return NotImplemented
        return self._cparts == other._cparts and self._flavour is other._flavour

    def __hash__(self):
        try:
            return self._hash
        except AttributeError:
            self._hash = hash(tuple(self._cparts))
            return self._hash

    def __lt__(self, other):
        if not isinstance(other, PurePath) or self._flavour is not other._flavour:
            return NotImplemented
        return self._cparts < other._cparts

    def __le__(self, other):
        if not isinstance(other, PurePath) or self._flavour is not other._flavour:
            return NotImplemented
        return self._cparts <= other._cparts

    def __gt__(self, other):
        if not isinstance(other, PurePath) or self._flavour is not other._flavour:
            return NotImplemented
        return self._cparts > other._cparts

    def __ge__(self, other):
        if not isinstance(other, PurePath) or self._flavour is not other._flavour:
            return NotImplemented
        return self._cparts >= other._cparts

    drive = property(attrgetter('_drv'),
                     doc="""The drive prefix (letter or UNC path), if any.""")

    root = property(attrgetter('_root'),
                    doc="""The root of the path, if any.""")

    @property
    def anchor(self):
        """The concatenation of the drive and root, or ''."""
        anchor = self._drv + self._root
        return anchor

    @property
    def name(self):
        """The final path component, if any."""
        parts = self._parts
        if len(parts) == (1 if (self._drv or self._root) else 0):
            return ''
        return parts[-1]

    @property
    def suffix(self):
        """
        The final component's last suffix, if any.

        This includes the leading period. For example: '.txt'
        """
        name = self.name
        i = name.rfind('.')
        if 0 < i < len(name) - 1:
            return name[i:]
        else:
            return ''

    @property
    def suffixes(self):
        """
        A list of the final component's suffixes, if any.

        These include the leading periods. For example: ['.tar', '.gz']
        """
        name = self.name
        if name.endswith('.'):
            return []
        name = name.lstrip('.')
        return ['.' + suffix for suffix in name.split('.')[1:]]

    @property
    def stem(self):
        """The final path component, minus its last suffix."""
        name = self.name
        i = name.rfind('.')
        if 0 < i < len(name) - 1:
            return name[:i]
        else:
            return name

    def with_name(self, name):
        """Return a new path with the file name changed."""
        if not self.name:
            raise ValueError("%r has an empty name" % (self,))
        drv, root, parts = self._flavour.parse_parts((name,))
        if (not name or name[-1] in [self._flavour.sep, self._flavour.altsep]
            or drv or root or len(parts) != 1):
            raise ValueError("Invalid name %r" % (name))
        return self._from_parsed_parts(self._drv, self._root,
                                       self._parts[:-1] + [name])

    def with_suffix(self, suffix):
        """Return a new path with the file suffix changed.  If the path
        has no suffix, add given suffix.  If the given suffix is an empty
        string, remove the suffix from the path.
        """
        f = self._flavour
        if f.sep in suffix or f.altsep and f.altsep in suffix:
            raise ValueError("Invalid suffix %r" % (suffix,))
        if suffix and not suffix.startswith('.') or suffix == '.':
            raise ValueError("Invalid suffix %r" % (suffix))
        name = self.name
        if not name:
            raise ValueError("%r has an empty name" % (self,))
        old_suffix = self.suffix
        if not old_suffix:
            name = name + suffix
        else:
            name = name[:-len(old_suffix)] + suffix
        return self._from_parsed_parts(self._drv, self._root,
                                       self._parts[:-1] + [name])

    def relative_to(self, *other):
        """Return the relative path to another path identified by the passed
        arguments.  If the operation is not possible (because this is not
        a subpath of the other path), raise ValueError.
        """
        # For the purpose of this method, drive and root are considered
        # separate parts, i.e.:
        #   Path('c:/').relative_to('c:')  gives Path('/')
        #   Path('c:/').relative_to('/')   raise ValueError
        if not other:
            raise TypeError("need at least one argument")
        parts = self._parts
        drv = self._drv
        root = self._root
        if root:
            abs_parts = [drv, root] + parts[1:]
        else:
            abs_parts = parts
        to_drv, to_root, to_parts = self._parse_args(other)
        if to_root:
            to_abs_parts = [to_drv, to_root] + to_parts[1:]
        else:
            to_abs_parts = to_parts
        n = len(to_abs_parts)
        cf = self._flavour.casefold_parts
        if (root or drv) if n == 0 else cf(abs_parts[:n]) != cf(to_abs_parts):
            formatted = self._format_parsed_parts(to_drv, to_root, to_parts)
            raise ValueError("{!r} does not start with {!r}"
                             .format(str(self), str(formatted)))
        return self._from_parsed_parts('', root if n == 1 else '',
                                       abs_parts[n:])

    @property
    def parts(self):
        """An object providing sequence-like access to the
        components in the filesystem path."""
        # We cache the tuple to avoid building a new one each time .parts
        # is accessed.  XXX is this necessary?
        try:
            return self._pparts
        except AttributeError:
            self._pparts = tuple(self._parts)
            return self._pparts

    def joinpath(self, *args):
        """Combine this path with one or several arguments, and return a
        new path representing either a subpath (if all arguments are relative
        paths) or a totally different path (if one of the arguments is
        anchored).
        """
        return self._make_child(args)

    def __truediv__(self, key):
        return self._make_child((key,))

    def __rtruediv__(self, key):
        return self._from_parts([key] + self._parts)

    @property
    def parent(self):
        """The logical parent of the path."""
        drv = self._drv
        root = self._root
        parts = self._parts
        if len(parts) == 1 and (drv or root):
            return self
        return self._from_parsed_parts(drv, root, parts[:-1])

    @property
    def parents(self):
        """A sequence of this path's logical parents."""
        return _PathParents(self)

    def is_absolute(self):
        """True if the path is absolute (has both a root and, if applicable,
        a drive)."""
        if not self._root:
            return False
        return not self._flavour.has_drv or bool(self._drv)

    def is_reserved(self):
        """Return True if the path contains one of the special names reserved
        by the system, if any."""
        return self._flavour.is_reserved(self._parts)

    def match(self, path_pattern):
        """
        Return True if this path matches the given pattern.
        """
        cf = self._flavour.casefold
        path_pattern = cf(path_pattern)
        drv, root, pat_parts = self._flavour.parse_parts((path_pattern,))
        if not pat_parts:
            raise ValueError("empty pattern")
        if drv and drv != cf(self._drv):
            return False
        if root and root != cf(self._root):
            return False
        parts = self._cparts
        if drv or root:
            if len(pat_parts) != len(parts):
                return False
            pat_parts = pat_parts[1:]
        elif len(pat_parts) > len(parts):
            return False
        for part, pat in zip(reversed(parts), reversed(pat_parts)):
            if not fnmatch.fnmatchcase(part, pat):
                return False
        return True

# Can't subclass os.PathLike from PurePath and keep the constructor
# optimizations in PurePath._parse_args().
os.PathLike.register(PurePath)


class PurePosixPath(PurePath):
    """PurePath subclass for non-Windows systems.

    On a POSIX system, instantiating a PurePath should return this object.
    However, you can also instantiate it directly on any system.
    """
    _flavour = _posix_flavour
    __slots__ = ()


class PureWindowsPath(PurePath):
    """PurePath subclass for Windows systems.

    On a Windows system, instantiating a PurePath should return this object.
    However, you can also instantiate it directly on any system.
    """
    _flavour = _windows_flavour
    __slots__ = ()


# Filesystem-accessing classes


class Path(PurePath):
    """PurePath subclass that can make system calls.

    Path represents a filesystem path but unlike PurePath, also offers
    methods to do system calls on path objects. Depending on your system,
    instantiating a Path will return either a PosixPath or a WindowsPath
    object. You can also instantiate a PosixPath or WindowsPath directly,
    but cannot instantiate a WindowsPath on a POSIX system or vice versa.
    """
    __slots__ = (
        '_accessor',
        '_closed',
    )

    def __new__(cls, *args, **kwargs):
        if cls is Path:
            cls = WindowsPath if os.name == 'nt' else PosixPath
        self = cls._from_parts(args, init=False)
        if not self._flavour.is_supported:
            raise NotImplementedError("cannot instantiate %r on your system"
                                      % (cls.__name__,))
        self._init()
        return self

    def _init(self,
              # Private non-constructor arguments
              template=None,
              ):
        self._closed = False
        if template is not None:
            self._accessor = template._accessor
        else:
            self._accessor = _normal_accessor

    def _make_child_relpath(self, part):
        # This is an optimization used for dir walking.  `part` must be
        # a single part relative to this path.
        parts = self._parts + [part]
        return self._from_parsed_parts(self._drv, self._root, parts)

    def __enter__(self):
        if self._closed:
            self._raise_closed()
        return self

    def __exit__(self, t, v, tb):
        self._closed = True

    def _raise_closed(self):
        raise ValueError("I/O operation on closed path")

    def _opener(self, name, flags, mode=0o666):
        # A stub for the opener argument to built-in open()
        return self._accessor.open(self, flags, mode)

    def _raw_open(self, flags, mode=0o777):
        """
        Open the file pointed by this path and return a file descriptor,
        as os.open() does.
        """
        if self._closed:
            self._raise_closed()
        return self._accessor.open(self, flags, mode)

    # Public API

    @classmethod
    def cwd(cls):
        """Return a new path pointing to the current working directory
        (as returned by os.getcwd()).
        """
        return cls(os.getcwd())

    @classmethod
    def home(cls):
        """Return a new path pointing to the user's home directory (as
        returned by os.path.expanduser('~')).
        """
        return cls(cls()._flavour.gethomedir(None))

    def samefile(self, other_path):
        """Return whether other_path is the same or not as this file
        (as returned by os.path.samefile()).
        """
        st = self.stat()
        try:
            other_st = other_path.stat()
        except AttributeError:
            other_st = os.stat(other_path)
        return os.path.samestat(st, other_st)

    def iterdir(self):
        """Iterate over the files in this directory.  Does not yield any
        result for the special paths '.' and '..'.
        """
        if self._closed:
            self._raise_closed()
        for name in self._accessor.listdir(self):
            if name in {'.', '..'}:
                # Yielding a path object for these makes little sense
                continue
            yield self._make_child_relpath(name)
            if self._closed:
                self._raise_closed()

    def glob(self, pattern):
        """Iterate over this subtree and yield all existing files (of any
        kind, including directories) matching the given relative pattern.
        """
        if not pattern:
            raise ValueError("Unacceptable pattern: {!r}".format(pattern))
        drv, root, pattern_parts = self._flavour.parse_parts((pattern,))
        if drv or root:
            raise NotImplementedError("Non-relative patterns are unsupported")
        selector = _make_selector(tuple(pattern_parts), self._flavour)
        for p in selector.select_from(self):
            yield p

    def rglob(self, pattern):
        """Recursively yield all existing files (of any kind, including
        directories) matching the given relative pattern, anywhere in
        this subtree.
        """
        drv, root, pattern_parts = self._flavour.parse_parts((pattern,))
        if drv or root:
            raise NotImplementedError("Non-relative patterns are unsupported")
        selector = _make_selector(("**",) + tuple(pattern_parts), self._flavour)
        for p in selector.select_from(self):
            yield p

    def absolute(self):
        """Return an absolute version of this path.  This function works
        even if the path doesn't point to anything.

        No normalization is done, i.e. all '.' and '..' will be kept along.
        Use resolve() to get the canonical path to a file.
        """
        # XXX untested yet!
        if self._closed:
            self._raise_closed()
        if self.is_absolute():
            return self
        # FIXME this must defer to the specific flavour (and, under Windows,
        # use nt._getfullpathname())
        obj = self._from_parts([os.getcwd()] + self._parts, init=False)
        obj._init(template=self)
        return obj

    def resolve(self, strict=False):
        """
        Make the path absolute, resolving all symlinks on the way and also
        normalizing it (for example turning slashes into backslashes under
        Windows).
        """
        if self._closed:
            self._raise_closed()
        s = self._flavour.resolve(self, strict=strict)
        if s is None:
            # No symlink resolution => for consistency, raise an error if
            # the path doesn't exist or is forbidden
            self.stat()
            s = str(self.absolute())
        # Now we have no symlinks in the path, it's safe to normalize it.
        normed = self._flavour.pathmod.normpath(s)
        obj = self._from_parts((normed,), init=False)
        obj._init(template=self)
        return obj

    def stat(self):
        """
        Return the result of the stat() system call on this path, like
        os.stat() does.
        """
        return self._accessor.stat(self)

    def owner(self):
        """
        Return the login name of the file owner.
        """
        import pwd
        return pwd.getpwuid(self.stat().st_uid).pw_name

    def group(self):
        """
        Return the group name of the file gid.
        """
        import grp
        return grp.getgrgid(self.stat().st_gid).gr_name

    def open(self, mode='r', buffering=-1, encoding=None,
             errors=None, newline=None):
        """
        Open the file pointed by this path and return a file object, as
        the built-in open() function does.
        """
        if self._closed:
            self._raise_closed()
        return io.open(self, mode, buffering, encoding, errors, newline,
                       opener=self._opener)

    def read_bytes(self):
        """
        Open the file in bytes mode, read it, and close the file.
        """
        with self.open(mode='rb') as f:
            return f.read()

    def read_text(self, encoding=None, errors=None):
        """
        Open the file in text mode, read it, and close the file.
        """
        with self.open(mode='r', encoding=encoding, errors=errors) as f:
            return f.read()

    def write_bytes(self, data):
        """
        Open the file in bytes mode, write to it, and close the file.
        """
        # type-check for the buffer interface before truncating the file
        view = memoryview(data)
        with self.open(mode='wb') as f:
            return f.write(view)

    def write_text(self, data, encoding=None, errors=None):
        """
        Open the file in text mode, write to it, and close the file.
        """
        if not isinstance(data, str):
            raise TypeError('data must be str, not %s' %
                            data.__class__.__name__)
        with self.open(mode='w', encoding=encoding, errors=errors) as f:
            return f.write(data)

    def touch(self, mode=0o666, exist_ok=True):
        """
        Create this file with the given access mode, if it doesn't exist.
        """
        if self._closed:
            self._raise_closed()
        if exist_ok:
            # First try to bump modification time
            # Implementation note: GNU touch uses the UTIME_NOW option of
            # the utimensat() / futimens() functions.
            try:
                self._accessor.utime(self, None)
            except OSError:
                # Avoid exception chaining
                pass
            else:
                return
        flags = os.O_CREAT | os.O_WRONLY
        if not exist_ok:
            flags |= os.O_EXCL
        fd = self._raw_open(flags, mode)
        os.close(fd)

    def mkdir(self, mode=0o777, parents=False, exist_ok=False):
        """
        Create a new directory at this given path.
        """
        if self._closed:
            self._raise_closed()
        try:
            self._accessor.mkdir(self, mode)
        except FileNotFoundError:
            if not parents or self.parent == self:
                raise
            self.parent.mkdir(parents=True, exist_ok=True)
            self.mkdir(mode, parents=False, exist_ok=exist_ok)
        except OSError:
            # Cannot rely on checking for EEXIST, since the operating system
            # could give priority to other errors like EACCES or EROFS
            if not exist_ok or not self.is_dir():
                raise

    def chmod(self, mode):
        """
        Change the permissions of the path, like os.chmod().
        """
        if self._closed:
            self._raise_closed()
        self._accessor.chmod(self, mode)

    def lchmod(self, mode):
        """
        Like chmod(), except if the path points to a symlink, the symlink's
        permissions are changed, rather than its target's.
        """
        if self._closed:
            self._raise_closed()
        self._accessor.lchmod(self, mode)

    def unlink(self):
        """
        Remove this file or link.
        If the path is a directory, use rmdir() instead.
        """
        if self._closed:
            self._raise_closed()
        self._accessor.unlink(self)

    def rmdir(self):
        """
        Remove this directory.  The directory must be empty.
        """
        if self._closed:
            self._raise_closed()
        self._accessor.rmdir(self)

    def lstat(self):
        """
        Like stat(), except if the path points to a symlink, the symlink's
        status information is returned, rather than its target's.
        """
        if self._closed:
            self._raise_closed()
        return self._accessor.lstat(self)

    def rename(self, target):
        """
        Rename this path to the given path.
        """
        if self._closed:
            self._raise_closed()
        self._accessor.rename(self, target)

    def replace(self, target):
        """
        Rename this path to the given path, clobbering the existing
        destination if it exists.
        """
        if self._closed:
            self._raise_closed()
        self._accessor.replace(self, target)

    def symlink_to(self, target, target_is_directory=False):
        """
        Make this path a symlink pointing to the given path.
        Note the order of arguments (self, target) is the reverse of os.symlink's.
        """
        if self._closed:
            self._raise_closed()
        self._accessor.symlink(target, self, target_is_directory)

    # Convenience functions for querying the stat results

    def exists(self):
        """
        Whether this path exists.
        """
        try:
            self.stat()
        except OSError as e:
            if not _ignore_error(e):
                raise
            return False
        return True

    def is_dir(self):
        """
        Whether this path is a directory.
        """
        try:
            return S_ISDIR(self.stat().st_mode)
        except OSError as e:
            if not _ignore_error(e):
                raise
            # Path doesn't exist or is a broken symlink
            # (see https://bitbucket.org/pitrou/pathlib/issue/12/)
            return False

    def is_file(self):
        """
        Whether this path is a regular file (also True for symlinks pointing
        to regular files).
        """
        try:
            return S_ISREG(self.stat().st_mode)
        except OSError as e:
            if not _ignore_error(e):
                raise
            # Path doesn't exist or is a broken symlink
            # (see https://bitbucket.org/pitrou/pathlib/issue/12/)
            return False

    def is_mount(self):
        """
        Check if this path is a POSIX mount point
        """
        # Need to exist and be a dir
        if not self.exists() or not self.is_dir():
            return False

        parent = Path(self.parent)
        try:
            parent_dev = parent.stat().st_dev
        except OSError:
            return False

        dev = self.stat().st_dev
        if dev != parent_dev:
            return True
        ino = self.stat().st_ino
        parent_ino = parent.stat().st_ino
        return ino == parent_ino

    def is_symlink(self):
        """
        Whether this path is a symbolic link.
        """
        try:
            return S_ISLNK(self.lstat().st_mode)
        except OSError as e:
            if not _ignore_error(e):
                raise
            # Path doesn't exist
            return False

    def is_block_device(self):
        """
        Whether this path is a block device.
        """
        try:
            return S_ISBLK(self.stat().st_mode)
        except OSError as e:
            if not _ignore_error(e):
                raise
            # Path doesn't exist or is a broken symlink
            # (see https://bitbucket.org/pitrou/pathlib/issue/12/)
            return False

    def is_char_device(self):
        """
        Whether this path is a character device.
        """
        try:
            return S_ISCHR(self.stat().st_mode)
        except OSError as e:
            if not _ignore_error(e):
                raise
            # Path doesn't exist or is a broken symlink
            # (see https://bitbucket.org/pitrou/pathlib/issue/12/)
            return False

    def is_fifo(self):
        """
        Whether this path is a FIFO.
        """
        try:
            return S_ISFIFO(self.stat().st_mode)
        except OSError as e:
            if not _ignore_error(e):
                raise
            # Path doesn't exist or is a broken symlink
            # (see https://bitbucket.org/pitrou/pathlib/issue/12/)
            return False

    def is_socket(self):
        """
        Whether this path is a socket.
        """
        try:
            return S_ISSOCK(self.stat().st_mode)
        except OSError as e:
            if not _ignore_error(e):
                raise
            # Path doesn't exist or is a broken symlink
            # (see https://bitbucket.org/pitrou/pathlib/issue/12/)
            return False

    def expanduser(self):
        """ Return a new path with expanded ~ and ~user constructs
        (as returned by os.path.expanduser)
        """
        if (not (self._drv or self._root) and
            self._parts and self._parts[0][:1] == '~'):
            homedir = self._flavour.gethomedir(self._parts[0][1:])
            return self._from_parts([homedir] + self._parts[1:])

        return self


class PosixPath(Path, PurePosixPath):
    """Path subclass for non-Windows systems.

    On a POSIX system, instantiating a Path should return this object.
    """
    __slots__ = ()

class WindowsPath(Path, PureWindowsPath):
    """Path subclass for Windows systems.

    On a Windows system, instantiating a Path should return this object.
    """
    __slots__ = ()

    def owner(self):
        raise NotImplementedError("Path.owner() is unsupported on this system")

    def group(self):
        raise NotImplementedError("Path.group() is unsupported on this system")

    def is_mount(self):
        raise NotImplementedError("Path.is_mount() is unsupported on this system")




          

      

      

    

  

    
      
          
            
  Source code for quantities.unitquantity

"""
"""
from __future__ import absolute_import

import sys
import weakref

import numpy

from .dimensionality import Dimensionality
from . import markup
from .quantity import Quantity, get_conversion_factor
from .registry import unit_registry
from .decorators import memoize, with_doc


__all__ = [
    'CompoundUnit', 'Dimensionless', 'UnitConstant', 'UnitCurrency',
    'UnitCurrent', 'UnitInformation', 'UnitLength', 'UnitLuminousIntensity',
    'UnitMass', 'UnitMass', 'UnitQuantity', 'UnitSubstance', 'UnitTemperature',
    'UnitTime', 'set_default_units'
]


class UnitQuantity(Quantity):

    _primary_order = 90
    _secondary_order = 0
    _reference_quantity = None

    __array_priority__ = 20

    def __new__(
        cls, name, definition=None, symbol=None, u_symbol=None,
        aliases=[], doc=None
    ):
        try:
            assert isinstance(name, str)
        except AssertionError:
            raise TypeError('name must be a string, got %s (not unicode)'%name)
        try:
            assert symbol is None or isinstance(symbol, str)
        except AssertionError:
            raise TypeError(
                'symbol must be a string, '
                'got %s (u_symbol can be unicode)'%symbol
            )

        ret = numpy.array(1, dtype='d').view(cls)
        ret.flags.writeable = False

        ret._name = name
        ret._symbol = symbol
        ret._u_symbol = u_symbol
        if doc is not None:
            ret.__doc__ = doc

        if definition is not None:
            if not isinstance(definition, Quantity):
                definition *= dimensionless
            ret._definition = definition
            ret._conv_ref = definition._reference
        else:
            ret._definition = None
            ret._conv_ref = None

        ret._aliases = aliases

        ret._format_order = (ret._primary_order, ret._secondary_order)
        ret.__class__._secondary_order += 1

        return ret

    def __init__(
        self, name, definition=None, symbol=None, u_symbol=None,
        aliases=[], doc=None
    ):
        unit_registry[name] = self
        if symbol:
            unit_registry[symbol] = self
        for alias in aliases:
            unit_registry[alias] = self

    def __array_finalize__(self, obj):
        pass

    def __hash__(self):
        return hash((type(self), self._name))

    @property
    def _reference(self):
        if self._conv_ref is None:
            return self
        else:
            return self._conv_ref

    @property
    def _dimensionality(self):
        return Dimensionality({self:1})

    @property
    def format_order(self):
        return self._format_order

    @property
    def name(self):
        return self._name

    @property
    def definition(self):
        if self._definition is None:
            return self
        else:
            return self._definition

    @property
    def simplified(self):
        return self._reference.simplified

    @property
    def symbol(self):
        if self._symbol:
            return self._symbol
        else:
            return self.name

    @property
    def u_symbol(self):
        if self._u_symbol:
            return self._u_symbol
        else:
            return self.symbol

    @property
    def units(self):
        return self
    @units.setter
    def units(self, units):
        raise AttributeError('can not modify protected units')

    def __repr__(self):
        ref = self._definition
        if ref:
            ref = ', %s * %s'%(str(ref.magnitude), ref.dimensionality.string)
        else:
            ref = ''
        symbol = self._symbol
        symbol = ', %s'%(repr(symbol)) if symbol else ''
        if markup.config.use_unicode:
            u_symbol = self._u_symbol
            u_symbol = ', %s'%(repr(u_symbol)) if u_symbol else ''
        else:
            u_symbol = ''
        return '%s(%s%s%s%s)'%(
            self.__class__.__name__, repr(self.name), ref, symbol, u_symbol
        )

    @with_doc(Quantity.__str__, use_header=False)
    def __str__(self):
        if self.u_symbol != self.name:
            if markup.config.use_unicode:
                s = '1 %s (%s)'%(self.u_symbol, self.name)
            else:
                s = '1 %s (%s)'%(self.symbol, self.name)
        else:
            s = '1 %s'%self.name

        return s

    @with_doc(Quantity.__add__, use_header=False)
    def __add__(self, other):
        return self.view(Quantity).__add__(other)

    @with_doc(Quantity.__radd__, use_header=False)
    def __radd__(self, other):
        try:
            return self.rescale(other.units).__radd__(other)
        except AttributeError:
            return self.view(Quantity).__radd__(other)

    @with_doc(Quantity.__sub__, use_header=False)
    def __sub__(self, other):
        return self.view(Quantity).__sub__(other)

    @with_doc(Quantity.__rsub__, use_header=False)
    def __rsub__(self, other):
        try:
            return self.rescale(other.units).__rsub__(other)
        except AttributeError:
            return self.view(Quantity).__rsub__(other)

    @with_doc(Quantity.__mod__, use_header=False)
    def __mod__(self, other):
        return self.view(Quantity).__mod__(other)

    @with_doc(Quantity.__rsub__, use_header=False)
    def __rmod__(self, other):
        try:
            return self.rescale(other.units).__rmod__(other)
        except AttributeError:
            return self.view(Quantity).__rmod__(other)

    @with_doc(Quantity.__mul__, use_header=False)
    def __mul__(self, other):
        return self.view(Quantity).__mul__(other)

    @with_doc(Quantity.__rmul__, use_header=False)
    def __rmul__(self, other):
        return self.view(Quantity).__rmul__(other)

    @with_doc(Quantity.__truediv__, use_header=False)
    def __truediv__(self, other):
        return self.view(Quantity).__truediv__(other)

    @with_doc(Quantity.__rtruediv__, use_header=False)
    def __rtruediv__(self, other):
        return self.view(Quantity).__rtruediv__(other)

    if sys.version_info[0] < 3:
        @with_doc(Quantity.__div__, use_header=False)
        def __div__(self, other):
            return self.view(Quantity).__div__(other)

        @with_doc(Quantity.__rdiv__, use_header=False)
        def __rdiv__(self, other):
            return self.view(Quantity).__rdiv__(other)

    @with_doc(Quantity.__pow__, use_header=False)
    def __pow__(self, other):
        return self.view(Quantity).__pow__(other)

    @with_doc(Quantity.__rpow__, use_header=False)
    def __rpow__(self, other):
        return self.view(Quantity).__rpow__(other)

    @with_doc(Quantity.__iadd__, use_header=False)
    def __iadd__(self, other):
        raise TypeError('can not modify protected units')

    @with_doc(Quantity.__isub__, use_header=False)
    def __isub__(self, other):
        raise TypeError('can not modify protected units')

    @with_doc(Quantity.__imul__, use_header=False)
    def __imul__(self, other):
        raise TypeError('can not modify protected units')

    @with_doc(Quantity.__itruediv__, use_header=False)
    def __itruediv__(self, other):
        raise TypeError('can not modify protected units')

    if sys.version_info[0] < 3:
        @with_doc(Quantity.__idiv__, use_header=False)
        def __idiv__(self, other):
            raise TypeError('can not modify protected units')

    @with_doc(Quantity.__ipow__, use_header=False)
    def __ipow__(self, other):
        raise TypeError('can not modify protected units')

    def __getstate__(self):
        """
        Return the internal state of the quantity, for pickling
        purposes.

        """
        state = (1, self._format_order)
        return state

    def __setstate__(self, state):
        ver, fo = state
        self._format_order = fo

    def __reduce__(self):
        """
        Return a tuple for pickling a UnitQuantity.
        """
        return (
            type(self),
            (
                self._name,
                self._definition,
                self._symbol,
                self._u_symbol,
                self._aliases,
                self.__doc__
            ),
            self.__getstate__()
        )

    def copy(self):
        return (
            type(self)(
                self._name,
                self._definition,
                self._symbol,
                self._u_symbol,
                self._aliases,
                self.__doc__
                )
            )

unit_registry['UnitQuantity'] = UnitQuantity


class IrreducibleUnit(UnitQuantity):

    _default_unit = None

    def __init__(
        self, name, definition=None, symbol=None, u_symbol=None,
        aliases=[], doc=None
    ):
        super(IrreducibleUnit, self).__init__(
            name, definition, symbol, u_symbol, aliases, doc
        )
        cls = type(self)
        if cls._default_unit is None:
            cls._default_unit = self

    @property
    def simplified(self):
        return self.view(Quantity).rescale(self.get_default_unit())

    @classmethod
    def get_default_unit(cls):
        return cls._default_unit
    @classmethod
    def set_default_unit(cls, unit):
        if unit is None:
            return
        if isinstance(unit, str):
            unit = unit_registry[unit]
        try:
            # check that conversions are possible:
            get_conversion_factor(cls._default_unit, unit)
        except ValueError:
            raise TypeError('default unit must be of same type')
        cls._default_unit = unit


class UnitMass(IrreducibleUnit):

    _primary_order = 1


class UnitLength(IrreducibleUnit):

    _primary_order = 2


class UnitTime(IrreducibleUnit):

    _primary_order = 3


class UnitCurrent(IrreducibleUnit):

    _primary_order = 4


class UnitLuminousIntensity(IrreducibleUnit):

    _primary_order = 5


class UnitSubstance(IrreducibleUnit):

    _primary_order = 6


class UnitTemperature(IrreducibleUnit):

    _primary_order = 7


class UnitInformation(IrreducibleUnit):

    _primary_order = 8


class UnitCurrency(IrreducibleUnit):

    _primary_order = 9


class CompoundUnit(UnitQuantity):

    _primary_order = 99

    def __new__(cls, name):
        return UnitQuantity.__new__(cls, name, unit_registry[name])

    def __init__(self, name):
        # do not register
        return

    @with_doc(UnitQuantity.__add__, use_header=False)
    def __repr__(self):
        return '1 %s'%self.name

    @property
    def name(self):
        if markup.config.use_unicode:
            return '(%s)'%(markup.superscript(self._name))
        else:
            return '(%s)'%self._name

    def __reduce__(self):
        """
        Return a tuple for pickling a UnitQuantity.
        """
        return (
            type(self),
            (self._name, ),
            self.__getstate__()
            )

    def copy(self):
        return type(self)(self._name)

unit_registry['CompoundUnit'] = CompoundUnit


class Dimensionless(UnitQuantity):

    _primary_order = 100

    def __init__(self, name, definition=None):
        self._name = name

        if definition is None:
            definition = self
        self._definition = definition

        self._format_order = (self._primary_order, self._secondary_order)
        self.__class__._secondary_order += 1

        unit_registry[name] = self

    def __reduce__(self):
        """
        Return a tuple for pickling a UnitQuantity.
        """
        return (
            type(self),
            (
                self._name,
            ),
            self.__getstate__()
        )

    @property
    def _dimensionality(self):
        return Dimensionality()

dimensionless = Dimensionless('dimensionless')


class UnitConstant(UnitQuantity):

    _primary_order = 0

    def __init__(
        self, name, definition=None, symbol=None, u_symbol=None,
        aliases=[], doc=None
    ):
        # we dont want to register constants in the unit registry
        return


def set_default_units(
    system=None, currency=None, current=None, information=None, length=None,
    luminous_intensity=None, mass=None, substance=None, temperature=None,
    time=None
):
    """
    Set the default units in which simplified quantities will be
    expressed.

    system sets the unit system, and can be "SI" or "cgs". All other
    keyword arguments will accept either a string or a unit quantity.
    An error will be raised if it is not possible to convert between
    old and new defaults, so it is not possible to set "kg" as the
    default unit for time.

    If both system and individual defaults are given, the system
    defaults will be applied first, followed by the individual ones.
    """
    if system is not None:
        system = system.lower()
        try:
            assert system in ('si', 'cgs')
        except AssertionError:
            raise ValueError('system must be "SI" or "cgs", got "%s"' % system)
        if system == 'si':
            UnitCurrent.set_default_unit('A')
            UnitLength.set_default_unit('m')
            UnitMass.set_default_unit('kg')
        elif system == 'cgs':
            UnitLength.set_default_unit('cm')
            UnitMass.set_default_unit('g')
        UnitLuminousIntensity.set_default_unit('cd')
        UnitSubstance.set_default_unit('mol')
        UnitTemperature.set_default_unit('degK')
        UnitTime.set_default_unit('s')

    UnitCurrency.set_default_unit(currency)
    UnitCurrent.set_default_unit(current)
    UnitInformation.set_default_unit(information)
    UnitLength.set_default_unit(length)
    UnitLuminousIntensity.set_default_unit(luminous_intensity)
    UnitMass.set_default_unit(mass)
    UnitSubstance.set_default_unit(substance)
    UnitTemperature.set_default_unit(temperature)
    UnitTime.set_default_unit(time)




          

      

      

    

  

    
      
          
            
  Source code for sciunit.base

"""The base class for many SciUnit objects."""

import sys

PLATFORM = sys.platform
PYTHON_MAJOR_VERSION = sys.version_info.major
if PYTHON_MAJOR_VERSION < 3:  # Python 2
    raise Exception("Only Python 3 is supported")

import hashlib
import inspect
import json
import logging
from pathlib import Path
from typing import Any, List

try:
    import tkinter
except ImportError:
    tkinter = None
try:
    from importlib.metadata import version

    __version__ = version("sciunit")
except:
    __version__ = None

import bs4
import git
from deepdiff import DeepDiff
from git.cmd import Git
from git.exc import GitCommandError, InvalidGitRepositoryError
from git.remote import Remote
from git.repo.base import Repo
import jsonpickle
import jsonpickle.ext.numpy as jsonpickle_numpy
from jsonpickle.handlers import BaseHandler
import numpy as np
import quantities as pq

ipy = "ipykernel" in sys.modules
here = Path(__file__).resolve().parent.name

# Set up generic logger
logger = logging.getLogger("sciunit")
logger.setLevel(logging.WARNING)


[docs]class Config(dict):
    """Configuration class for sciunit"""

[docs]    def __init__(self, *args, **kwargs):
        self.load()
        super().__init__(*args, **kwargs)


    default = {
        "cmap_high": 218,
        "cmap_low": 38,
        "score_log_level": 1,
        "log_level": logging.INFO,
        "prevalidate": False,
        "cwd": here,
    }

    _path = Path.home() / ".sciunit" / "config.json"

    @property
    def path(self):
        """Guarantees that the requested path will be Path object"""
        return Path(self._path)

    @path.setter
    def path(self, val):
        """Guarantees that any new paths will be Path object"""
        self._path = Path(val)

[docs]    def __getitem__(self, key):
        return self.get(key)


[docs]    def get(self, key, default=None, update_from_disk=True):
        key = key.lower()
        try:
            val = super().__getitem__(key)
        except KeyError:
            c = self.get_from_disk()
            if default is None:
                val = c[key]
            else:
                val = c.get(key, default)
            if update_from_disk:
                self[key.lower()] = val
        return val


[docs]    def set(self, key, val):
        self.__setitem__(key, val)


[docs]    def __setitem__(self, key, val):
        key = key.lower()
        super().__setitem__(key, val)


[docs]    def get_from_disk(self):
        try:
            with open(self.path, "r") as f:
                c = json.load(f)
        except FileNotFoundError:
            logger.warning(
                "Config file not found at '%s'; creating new one" % self.path
            )
            self.create()
            return self.get_from_disk()
        except json.JSONDecodeError:
            logger.warning(
                "Config file JSON at '%s' was invalid; creating new one" % self.path
            )
            self.create()
            return self.get_from_disk()
        return c


[docs]    def create(self, data: dict = None) -> bool:
        """Create a config file that store any data from the user.

        Args:
            data (dict): The data that will be written to the new config file.

        Returns:
            bool: Config file creation is successful
        """
        if not data:
            data = self.default
        success = False
        try:
            config_dir = self.path.parent
            config_dir.mkdir(exist_ok=True, parents=True)
            data["sciunit_version"] = __version__
            with open(self.path, "w") as f:
                f.seek(0)
                f.truncate()
                json.dump(data, f)
            success = True
        except Exception as e:
            logger.warning("Could not create config file: %s" % e)
        return success


[docs]    def load(self):
        c = self.get_from_disk()
        for key, val in c.items():
            key = key.lower()
            self[key] = val


[docs]    def save(self):
        self.create(data=self)




config = Config()


[docs]class Versioned(object):
    """A Mixin class for SciUnit objects.

    Provides a version string based on the Git repository where the model
    is tracked. Provided in part by Andrew Davison in issue #53.
    """

[docs]    def get_repo(self, cached: bool = True) -> Repo:
        """Get a git repository object for this instance.

        Args:
            cached (bool, optional): Whether to use cached data. Defaults to True.

        Returns:
            Repo: The git repo for this instance.
        """
        module = sys.modules[self.__module__]
        # We use module.__file__ instead of module.__path__[0]
        # to include modules without a __path__ attribute.
        if hasattr(self.__class__, "_repo") and cached:
            repo = self.__class__._repo
        elif hasattr(module, "__file__"):
            path = Path(module.__file__).resolve()
            try:
                repo = git.Repo(path, search_parent_directories=True)
            except InvalidGitRepositoryError:
                repo = None
        else:
            repo = None
        self.__class__._repo = repo
        return repo


[docs]    def get_version(self, cached: bool = True) -> str:
        """Get a git version (i.e. a git commit hash) for this instance.

        Args:
            cached (bool, optional): Whether to use the cached data. Defaults to True.

        Returns:
            str: The git version for this instance.
        """
        if cached and hasattr(self.__class__, "_version"):
            version = self.__class__._version
        else:
            repo = self.get_repo()
            if repo is not None:
                head = repo.head
                version = head.commit.hexsha
                if repo.is_dirty():
                    version += "*"
            else:
                version = None
        self.__class__._version = version
        return version


    version = property(get_version)

[docs]    def get_remote(self, remote_name: str = "origin", **kwargs) -> Remote:
        """Get a git remote object for this instance.

        Args:
            remote_name (str, optional): The remote Git repo. Defaults to 'origin'.

        Returns:
            Remote: The git remote object for this instance.
        """
        repo = kwargs["repo"] if "repo" in kwargs else self.get_repo()

        if repo is None:
            return None

        if len(repo.remotes) == 0:
            return None

        matching = [r for r in repo.remotes if r.name == remote_name]
        if (len(matching) > 0):
            # => Remote with remote_name
            return matching[0]
        else:
            # => just any first Remote
            return repo.remotes[0]


[docs]    def get_remote_url(self, remote: str = "origin", cached: bool = True) -> str:
        """Get a git remote URL for this instance.

        Args:
            remote (str, optional): The remote Git repo. Defaults to 'origin'.
            cached (bool, optional): Whether to use cached data. Defaults to True.

        Raises:
            ex: A Git command error.

        Returns:
            str: The git remote URL for this instance.
        """
        if hasattr(self.__class__, "_remote_url") and cached:
            url = self.__class__._remote_url
        else:
            r = self.get_remote(remote)
            try:
                url = list(r.urls)[0]
            except GitCommandError as ex:
                if "correct access rights" in str(ex):
                    # If ssh is not setup to access this repository
                    cmd = ["git", "config", "--get", "remote.%s.url" % r.name]
                    url = Git().execute(cmd)
                else:
                    raise ex
            except AttributeError:
                url = None
            if url is not None and url.startswith("git@"):
                domain = url.split("@")[1].split(":")[0]
                path = url.split(":")[1]
                url = "http://%s/%s" % (domain, path)
        self.__class__._remote_url = url
        return url


    remote_url = property(get_remote_url)



[docs]class SciUnit(Versioned):
    """Abstract base class for models, tests, and scores."""

[docs]    def __init__(self):
        """Instantiate a SciUnit object."""
        pass

    
    #: A list of attributes that cannot or should not be pickled.
    #: A URL where the code for this object can be found.
    _url = None

    #: A verbosity level for printing information.
    verbose = 1

    #: A class attribute containing a list of other attributes to be hidden
    # from state calculations
    state_hide = ['hash', 'pickling', 'temp_dir']
    

[docs]    def __getstate__(self) -> dict:
        """Copy the object's state from self.__dict__.

        Contains all of the instance attributes. Always uses the dict.copy()
        method to avoid modifying the original state.

        Returns:
            dict: The state of this instance.
        """
        state = dict(inspect.getmembers(self))
        
        state_hide = list(self.get_list_attr_with_bases("state_hide"))
        state_hide += ['state_hide']
        state = {k: v for k, v in state.items()
                 if k not in state_hide
                 and not k.startswith("_")
                 and not inspect.ismethod(v)}
        return state


[docs]    def properties(self, keys: list = None, exclude: list = None) -> dict:
        """Get the properties of the instance.

        Args:
            keys (list, optional): If not None, only the properties that are in `keys` will be included in
                                   the return data. Defaults to None.
            exclude (list, optional): The list of properties that will not be included in return data. Defaults to None.

        Returns:
            dict: The dict of properties of the instance.
        """
        exclude = exclude if exclude else []
        exclude += ["state", "id"]
        props = set(self.property_names())
        props -= set(exclude)
        if keys:
            props &= set(keys)
        result = {prop: getattr(self, prop) for prop in props}
        
        return result


[docs]    def property_names(self) -> list:
        """Get the raw properties of the instance.

        Returns:
            list: The list of raw properties.
        """
        sciunit_props = set()
        other_props = set()
        bases = list(self.__class__.__bases__)
        bases.append(self.__class__)
        for base in bases:
            class_attrs = dir(base)
            class_props = set([p for p in class_attrs if isinstance(getattr(base, p, None), property)])
            if issubclass(base, SciUnit):   
                sciunit_props |= class_props
            else:
                other_props |= class_props
        state_hide = set(self.get_list_attr_with_bases("state_hide"))
        return list(sciunit_props - other_props - state_hide)


    # @property
    # def state(self) -> dict:
    #    """Get the state of the instance.
    #
    #    Returns:
    #        dict: The state of the instance.
    #    """
    #    return self._state()

[docs]    def json(
        self, add_props: bool = True, string: bool = True, unpicklable: bool = False, make_refs: bool = False) -> str:
        """Generate a Json format encoded sciunit instance.

        Args:
            add_props (bool, optional): Whether to add additional properties of the object to the serialization. Defaults to False.
            string (bool, optional): The json content will be `str` type if True, `dict` type otherwise. Defaults to True.

        Returns:
            str: The Json format encoded sciunit instance.
        """
        
        # Possible set jsonpickle handler options
        # This will also apply recursively to all nested objects
        for k, v in locals().items():
            if k != 'self':
                if v is not None:
                    setattr(SciUnitHandler, k, v)
        
        # Do the encoding
        result = jsonpickle.encode(self)

        # Possibly convert back to dict
        if not string:
            result = json.loads(result)
        
        return result


[docs]    def diff(self, other, add_props=False):
        s = self.json(add_props=add_props, string=False)
        o = other.json(add_props=add_props, string=False)
        return DeepDiff(s, o)


[docs]    def hash(self, serialization: str = None) -> str:
        """A unique numeric identifier of the current state
        of a SciUnit object.

        Returns:
            str: The unique numeric identifier of the current model state.
        """
        if serialization is None:
            serialization = json.dumps(self.json())
        return hashlib.sha224(serialization.encode("latin1")).hexdigest()


    @property
    def _class(self) -> dict:
        url = "" if self.url is None else self.url

        import_path = "{}.{}".format(self.__class__.__module__, self.__class__.__name__)

        return {"name": self.__class__.__name__, "import_path": import_path, "url": url}

    @property
    def url(self) -> str:
        return self._url if self._url else self.remote_url

[docs]    def get_list_attr_with_bases(self, attr: str) -> list:
        """Gets a concatenated list of values for an attribute across all parent classes.
        The attribute must be a list."""
        val = set()
        for cls in self.__class__.__mro__:
            val |= set(getattr(cls, attr, []))
        return list(val)




[docs]class TestWeighted(object):
    """Base class for objects with test weights."""

    @property
    def weights(self) -> List[float]:
        """Returns a normalized list of test weights.

        Returns:
            List[float]: The normalized list of test weights.
        """

        n = len(self.tests)
        if self.weights_:
            assert all([x >= 0 for x in self.weights_]), "All test weights must be >=0"
            summ = sum(self.weights_)  # Sum of test weights
            assert summ > 0, "Sum of test weights must be > 0"
            weights = [x / summ for x in self.weights_]  # Normalize to sum
        else:
            weights = [1.0 / n for i in range(n)]
        return weights



[docs]def deep_exclude(state: dict, exclude: list) -> dict:
    """[summary]

    Args:
        state (dict): A dict that represents the state of an instance.
        exclude (list): Attributes that will be marked as 'removed'

    Returns:
        dict: [description]
    """
    tuples = [key for key in exclude if isinstance(key, tuple)]
    s = state
    for loc in tuples:
        for key in loc:
            try:
                s[key]
            except Exception:
                pass
            else:
                if key == loc[-1]:
                    s[key] = "*removed*"
                else:
                    s = s[key]
    return state



[docs]def log(*args, **kwargs):
    level = kwargs.get("level", config.get("LOGGING", default=logging.INFO))
    kwargs = {
        k: v
        for k, v in kwargs.items()
        if k in ["exc_info", "stack_info", "stacklevel", "extra"]
    }
    for arg in args:
        arg = strip_html(arg)
        logger.log(level, arg, **kwargs)



[docs]def strip_html(html):
    return html if isinstance(html, Exception) else bs4.BeautifulSoup(html, "lxml").text



[docs]class SciUnitHandler(BaseHandler):
    """jsonpickle handler for SciUnit objects"""

    add_props = True
    make_refs = False
    unpicklable = False
    string = True
    
[docs]    def flatten(self, obj, data):
        """Flatten SciUnit objects"""
        state = obj.__getstate__()
        if self.add_props:
            state.update(obj.properties())
        result = self.context.flatten(state)
        
        if self.unpicklable:
            data['py/object'] = obj.__class__.__name__
            data['py/state'] = result
        else:
            data = self.simplify(result)    
        data['hash'] = obj.hash(serialization=json.dumps(data))
        return data


[docs]    def restore(self, data):
        return NotImplemented

    
[docs]    def simplify(self, d):
        """Set all 'py/' key:value pairs to their value"""

        if isinstance(d, dict):
            try:
                del d['py/object']
            except:
                pass
            for key in d:
                if key == 'py/object':
                    del d[key]
                elif 'py/' in key:
                    d = d[key]
                    break        
        if isinstance(d, dict):
            for k, v in d.items():
                d[k] = self.simplify(v)
        elif isinstance(d, list):
            for i, x in enumerate(d):
                d[i] = self.simplify(x)
        return d




[docs]class QuantitiesHandler(BaseHandler):
[docs]    def flatten(self, obj, data):
        """This methods flattens all quantities into a base and units"""
        result = {'base': str(obj.base.tolist()),
                  'units': str(obj._dimensionality)}
        if self.context.unpicklable:
            data['py/state'] = result
        else:
            data = result
        return data

    
[docs]    def restore(self, data):
        """If jsonpickle.encode() is called with unpicklable=True then
        this method is used by jsonpickle.decode() to unserialize."""
        try:
            obj = data['py/state']
        except KeyError:
            obj = data
        base = np.array(obj['base'], dtype=np.float64)
        units = obj['units']
        return pq.Quantity(base, units)




[docs]class UnitQuantitiesHandler(BaseHandler):
    """Same as above but for unit quantities e.g. Test.units"""
[docs]    def flatten(self, obj, data):
        result = str(obj._dimensionality)
        if self.context.unpicklable:
            data['py/state'] = result
        else:
            data = result
        return data

    
[docs]    def restore(self, data):
        try:
            units = data['py/state']
        except KeyError:
            units = data
        return pq.unit_registry[units]




# Register serialization handlers
jsonpickle.handlers.register(SciUnit, handler=SciUnitHandler, base=True)
jsonpickle.handlers.register(pq.Quantity, handler=QuantitiesHandler)
jsonpickle.handlers.register(pq.UnitQuantity, handler=UnitQuantitiesHandler)
jsonpickle_numpy.register_handlers()




          

      

      

    

  

    
      
          
            
  Source code for sciunit.capabilities

"""The base class for SciUnit capabilities.

By inheriting a capability class, a model tells the test that it implements
that capability and that all of its methods are safe to call.
The capability must then be implemented by the modeler (i.e. all of the
capabilty's methods must implemented in the model class).
"""

import dis
import inspect
import io
import re
import sys
import warnings

from .base import SciUnit, log, logger
from .errors import CapabilityNotImplementedError

# from sciunit.models.examples import ConstModel, UniformModel


[docs]class Capability(SciUnit):
    """Abstract base class for sciunit capabilities."""

[docs]    @classmethod
    def source_check(cls, model: "sciunit.Model") -> bool:
        required_methods = []
        default_cap_methods = ["unimplemented", "__str__"]
        source_capable = True

        for key, value in vars(cls).items():
            if inspect.isfunction(value) and key not in default_cap_methods:
                required_methods.append(key)

        for method in required_methods:
            try:
                stdout = sys.stdout
                sys.stdout = io.StringIO()

                dis.dis(getattr(cls, method))

                dis_output = sys.stdout.getvalue()
                sys.stdout = stdout

                dis_output = re.split("\n|\s+", dis_output)
                dis_output = [word for word in dis_output if word]

                if (
                    "(NotImplementedError)" in dis_output
                    or "(unimplemented)" in dis_output
                    or "(CapabilityNotImplementedError)" in dis_output
                    or "(NotImplemented)" in dis_output
                ):
                    cap_source = inspect.getsource(getattr(cls, method))
                    model_source = inspect.getsource(getattr(model, method))

                    if cap_source == model_source:
                        source_capable = False
                        break

            except OSError:
                warnings.warn(
                    """Inspect cannot get the source, and it is not guaranteed that 
                    all required methods have been implemented by the model"""
                )
                break

        return source_capable


[docs]    @classmethod
    def check(cls, model: "sciunit.Model", require_extra: bool = False) -> bool:
        """Check whether the provided model has this capability.

        By default, uses isinstance.  If `require_extra`, also requires that an
        instance check be present in `model.extra_capability_checks`.

        Args:
            model (Model): A sciunit model instance
            require_extra (bool, optional): Requiring that an instance check be present in
                                            `model.extra_capability_checks`. Defaults to False.

        Returns:
            bool: Whether the provided model has this capability.
        """

        class_capable = isinstance(model, cls)
        source_capable = None

        if class_capable:
            source_capable = cls.source_check(model)

        f_name = (
            model.extra_capability_checks.get(cls, None)
            if model.extra_capability_checks is not None
            else False
        )

        if f_name:
            f = getattr(model, f_name)
            instance_capable = f()
        elif not require_extra:
            instance_capable = True
        else:
            instance_capable = False

        if not class_capable:
            log(
                (
                    "The Model class does not claim at least one Capability required by "
                    "the Test class, so the Score is likely to be unavailable."
                )
            )
        elif not source_capable:
            logger.warning(
                (
                    "The model class claimed to implement all methods required by "
                    "the Test class, but at least one was left unimplemented, "
                    "so this model will be skipped."
                )
            )

        return class_capable and instance_capable and source_capable


[docs]    def unimplemented(self, message: str = "") -> None:
        """Raise a `CapabilityNotImplementedError` with details.

        Args:
            message (str, optional): Message for not implemented exception. Defaults to ''.

        Raises:
            CapabilityNotImplementedError: Raise a `CapabilityNotImplementedError` with details.
        """
        from sciunit import Model

        capabilities = [
            obj
            for obj in self.__class__.mro()
            if issubclass(obj, Capability) and not issubclass(obj, Model)
        ]
        model = self if isinstance(self, Model) else None
        capability = None if not capabilities else capabilities[0]
        raise CapabilityNotImplementedError(model, capability, message)


[docs]    class __metaclass__(type):
        @property
        def name(cls):
            return cls.__name__


[docs]    def __str__(self) -> str:
        return self.name




[docs]class ProducesNumber(Capability):
    """An example capability for producing some generic number."""

[docs]    def produce_number(self) -> None:
        """Produce a number."""
        self.unimplemented()




[docs]class Runnable(Capability):
    """Capability for models that can be run, i.e. simulated."""

[docs]    def run(self, **run_params) -> None:
        """Run, i.e. simulate the model."""
        self.unimplemented()


[docs]    def set_run_params(self, **run_params) -> None:
        """Set parameters for the next run.

        Note these are parameters of the simulation itself, not the model.
        """
        self.unimplemented()


[docs]    def set_default_run_params(self, **default_run_params) -> None:
        """Set default parameters for all runs.

        Note these are parameters of the simulation itself, not the model.
        """
        self.unimplemented()






          

      

      

    

  

    
      
          
            
  Source code for sciunit.converters

"""
Classes for converting from the output of a model/data comparison
to the value required for particular score type.
"""

from string import Template
from typing import Callable

from .scores import BooleanScore, Score


[docs]class Converter(object):
    """
    Base converter class.
    Only derived classes should be used in applications.
    """

    @property
    def description(self):
        if self.__doc__:
            s = " ".join([si.strip() for si in self.__doc__.split("\n")]).strip()
            t = Template(s)
            s = t.safe_substitute(self.__dict__)
        else:
            s = "No description available"
        return s

[docs]    def _convert(self, score: Score) -> None:
        """Takes the score attribute of a score instance and recasts it as instance of another score type.

        Args:
            score (Score): An instance of Score.

        Raises:
            NotImplementedError: Not implemented if not overrided.
        """
        raise NotImplementedError(
            (
                "The '_convert' method for %s "
                "it not implemented." % self.__class__.__name__
            )
        )


[docs]    def convert(self, score: Score) -> Score:
        """Convert a type of score to another type of score.

        Args:
            score (Score): The original score.

        Returns:
            Score: The converted score.
        """
        new_score = self._convert(score)
        new_score.set_raw(score.get_raw())
        for key, value in score.__dict__.items():
            if key not in ["score", "_raw"]:
                setattr(new_score, key, value)
        return new_score




[docs]class NoConversion(Converter):
    """
    Applies no conversion.
    """

[docs]    def _convert(self, score: Score) -> Score:
        return score




[docs]class LambdaConversion(Converter):
    """
    Converts a score according to a lambda function.
    """

[docs]    def __init__(self, f: Callable):
        """f should be a lambda function

        Args:
            f (Callable): The Lambda function that will be used for the score conversion.
        """
        self.f = f


[docs]    def _convert(self, score: Score) -> Score:
        return score.__class__(self.f(score))




[docs]class AtMostToBoolean(Converter):
    """
    Converts a score to pass if its value is at most $cutoff, otherwise False.
    """

[docs]    def __init__(self, cutoff: int):
        self.cutoff = cutoff


[docs]    def _convert(self, score: Score) -> BooleanScore:
        return BooleanScore(bool(score <= self.cutoff))




[docs]class AtLeastToBoolean(Converter):
    """
    Converts a score to Pass if its value is at least $cutoff, otherwise False.
    """

[docs]    def __init__(self, cutoff: int):
        self.cutoff = cutoff


[docs]    def _convert(self, score: Score) -> BooleanScore:
        return BooleanScore(score >= self.cutoff)




[docs]class RangeToBoolean(Converter):
    """
    Converts a score to Pass if its value is within the range
    [$low_cutoff,$high_cutoff], otherwise Fail.
    """

[docs]    def __init__(self, low_cutoff: int, high_cutoff: int):
        self.low_cutoff = low_cutoff
        self.high_cutoff = high_cutoff


[docs]    def _convert(self, score: Score) -> BooleanScore:
        return BooleanScore(self.low_cutoff <= score <= self.high_cutoff)






          

      

      

    

  

    
      
          
            
  Source code for sciunit.errors

"""
Exception classes for SciUnit
"""


import sciunit


[docs]class Error(Exception):
    """Base class for errors in sciunit's core."""



[docs]class ObservationError(Error):
    """Raised when an observation passed to a test is invalid."""



[docs]class ParametersError(Error):
    """Raised when params passed to a test are invalid."""



[docs]class CapabilityError(Error):
    """Abstract error class for capabilities"""

[docs]    def __init__(
        self,
        model: "sciunit.Model",
        capability: "sciunit.Capability",
        details: str = "",
    ):
        """A constructor.
        Args:
            model (Model): A sciunit model instance.
            capability (Capability): a capability class.
            details (str, optional): Details of the error information. Defaults to ''.
        """
        self.model = model
        self.capability = capability
        if details:
            details = " (%s)" % details
        if self.action:
            msg = "Model '%s' does not %s required capability: '%s'%s" % (
                model.name,
                self.action,
                capability.__name__,
                details,
            )
        super(CapabilityError, self).__init__(details)


    action = None
    """The action that has failed ('provide' or 'implement')."""

    model = None
    """The model instance that does not have the capability."""

    capability = None
    """The capability class that is not provided."""



[docs]class CapabilityNotProvidedError(CapabilityError):
    """Error raised when a required capability is not *provided* by a model.
    Do not use for capabilities provided but not implemented."""

    action = "provide"



[docs]class CapabilityNotImplementedError(CapabilityError):
    """Error raised when a required capability is not *implemented* by a model.
    Do not use for capabilities that are not provided at all."""

    action = "implement"



[docs]class PredictionError(Error):
    """Raised when a tests's generate_prediction chokes on a model's method."""

[docs]    def __init__(self, model: "sciunit.Model", method: str, **args):
        """Constructor of PredictionError object.

        Args:
            model (Model): A sciunit Model.
            method (str): The method that caused this error.
        """
        self.model = model
        self.method = method
        self.args = args

        super(PredictionError, self).__init__(
            (
                "During prediction, model '%s' could not successfully execute "
                "method '%s' with arguments %s"
            )
            % (model.name, method, args)
        )


    model = None
    """The model that does not have the capability."""

    argument = None
    """The argument that could not be handled."""



[docs]class InvalidScoreError(Error):
    """Error raised when a score is invalid."""



[docs]class BadParameterValueError(Error):
    """Error raised when a model parameter value is unreasonable."""

[docs]    def __init__(self, name: str, value: int):
        """Constructor of BadParameterValueError object.

        Args:
            name (str): Name of the parameter that caused this error.
            value (int): The value of the parameter.
        """
        self.name = name
        self.value = value

        super(BadParameterValueError, self).__init__(
            "Parameter %s has unreasonable value of %s" % (name, value)
        )






          

      

      

    

  

    
      
          
            
  Source code for sciunit.suites

"""
Base class for SciUnit test suites.
"""

import random
from types import MethodType
from typing import List, Optional, Tuple, Union

from sciunit.scores.collections import ScoreMatrix

from .base import SciUnit, TestWeighted
from .models import Model
from .scores import NoneScore
from .scores.collections import ScoreMatrix
from .tests import Test


[docs]class TestSuite(SciUnit, TestWeighted):
    """A collection of tests."""

[docs]    def __init__(
        self,
        tests: List[Test],
        name: str = None,
        weights=None,
        include_models: List[Model] = None,
        skip_models: List[Model] = None,
        hooks: dict = None,
        optimizer=None,
    ):
        """The constructor of TestSuite class.

        Args:
            tests (List[Test]): The list of tests.
            name (str, optional): The name of this test suite. Defaults to None.
            weights (optional): [description]. Defaults to None.
            include_models (List[Model], optional): The list of models. Defaults to None.
            skip_models (List[Model], optional): A list of models that will be skipped. Defaults to None.
            hooks (dict, optional): [description]. Defaults to None.
            optimizer (optional): A function to bind to self.optimize (first argument must be a TestSuite). Defaults to None.
        """

        self.name = name if name else "Suite_%d" % random.randint(0, 1e12)
        if isinstance(tests, dict):
            for key, value in tests.items():
                if not isinstance(value, Test):
                    setattr(self, key, value)
            tests = [test for test in tests.values() if isinstance(test, Test)]
        self.tests = self.assert_tests(tests)
        self.weights_ = [] if not weights else list(weights)
        self.include_models = include_models if include_models else []
        self.skip_models = skip_models if skip_models else []
        self.hooks = hooks
        super(TestSuite, self).__init__()
        if optimizer:
            self.optimize = MethodType(optimizer, self)


    name = None
    """The name of the test suite. Defaults to the class name."""

    description = None
    """The description of the test suite. No default."""

    tests = None
    """The sequence of tests that this suite contains."""

    include_models = []
    """List of names or instances of models to judge
    (all passed to judge are judged by default)."""

    skip_models = []
    """List of names or instances of models to not judge
    (all passed to judge are judged by default)."""

[docs]    def assert_tests(self, tests: Union[List[Test], Test]) -> Union[List[Test], Test]:
        """Check and in some cases fixes the list of tests.

        Args:
            tests (Union[List[Test], Test])): The test suite to be checked and fixed.

        Raises:
            TypeError: `tests` contains a non-Test.
            TypeError: `tests` was not provided with a test or iterable.

        Returns:
            Union[List[Test], Test]): Checked and fixed test(s).
        """

        if isinstance(tests, Test):
            # Turn singleton test into a sequence
            tests = (tests,)
        else:
            try:
                for test in tests:
                    if not isinstance(test, Test):
                        raise TypeError(
                            (
                                "Test suite provided an iterable "
                                "containing a non-Test."
                            )
                        )
            except TypeError:
                raise TypeError(
                    ("Test suite was not provided with " "a test or iterable.")
                )
        return tests


[docs]    def assert_models(
        self, models: Union[Model, List[Model]]
    ) -> Union[Tuple[Model], List[Model]]:
        """Check and in some cases fixes the list of models.

        Args:
            models (Union[Model, List[Model]]): The model(s) to be checked and fixed.

        Raises:
            TypeError: `models` contains a non-Test.
            TypeError: `models` Test suite's judge method not provided with a model or iterable."

        Returns:
            Union[Tuple[Model], List[Model]]: Checked and fixed model(s).
        """

        if isinstance(models, Model):
            models = (models,)
        else:
            try:
                for model in models:
                    if not isinstance(model, Model):
                        raise TypeError(
                            (
                                "The judge method of Test suite '%s'"
                                "provided an iterable containing a "
                                "non-Model '%s'."
                            )
                            % (self, model)
                        )
            except TypeError:
                raise TypeError(
                    (
                        "Test suite's judge method not provided with "
                        "a model or iterable."
                    )
                )
        return models


[docs]    def check(
        self,
        models: Union[Model, List[Model]],
        skip_incapable: bool = True,
        require_extra: bool = False,
        stop_on_error: bool = True,
    ) -> ScoreMatrix:
        """Like judge, but without actually running the test.

        Just returns a ScoreMatrix indicating whether each model can take
        each test or not.  A TBDScore indicates that it can, and an NAScore
        indicates that it cannot.

        Args:
            models (Union[Model, List[Model]]): A list of sciunit model or a single sciunit model.
            skip_incapable (bool, optional): Whether to skip incapable models
                                             (or raise an exception). Defaults to True.
            require_extra (bool, optional):  Check to see whether the model implements certain other methods.
                                             Defaults to False.
            stop_on_error (bool, optional):  Whether to raise an Exception if an error
                                             is encountered or just produce an ErrorScore. Defaults to True.

        Returns:
            ScoreMatrix: The ScoreMatrix indicating whether each model can take each test or not.
        """
        models = self.assert_models(models)
        sm = ScoreMatrix(self.tests, models)
        for test in self.tests:
            for model in models:
                sm.loc[model, test] = test.check(model, require_extra=require_extra)
        return sm


[docs]    def check_capabilities(
        self, model: Model, skip_incapable: bool = False, require_extra: bool = False
    ) -> list:
        """Check model capabilities against those required by the suite.

        Returns a list of booleans (one for each test in the suite)
        corresponding to

        Args:
            model (Model): A sciunit model instance.
            skip_incapable (bool, optional): Whether to skip incapable models.
                (or raise an exception). Defaults to False.
            require_extra (bool, optional): Check to see whether the model implements certain other methods. Defaults to False.

        Returns:
            list: A list of booleans that shows whether the required
                    capabilities of each test are satisfied by the model.
        """
        return [
            test.check_capabilities(
                model, skip_incapable=skip_incapable, require_extra=require_extra
            )
            for test in self.tests
        ]


[docs]    def judge(
        self,
        models: Union[Model, List[Model]],
        skip_incapable: bool = False,
        stop_on_error: bool = True,
        deep_error: bool = False,
    ) -> ScoreMatrix:
        """Judge the provided models against each test in the test suite.

        Args:
            models (list): The models to be judged.
            skip_incapable (bool): Whether to skip incapable models
                (or raise an exception).
            stop_on_error (bool): Whether to raise an Exception if an error
                is encountered or just produce an ErrorScore.
            deep_error (bool): Whether the error message should penetrate
                all the way to the root of the error.

        Returns:
            ScoreMatrix: The resulting scores for all test/model combos.
        """
        models = self.assert_models(models)
        sm = ScoreMatrix(self.tests, models, weights=self.weights)
        for model in models:
            for test in self.tests:
                score = self.judge_one(
                    model, test, sm, skip_incapable, stop_on_error, deep_error
                )
                self.set_hooks(test, score)
        return sm


[docs]    def is_skipped(self, model: Model) -> bool:
        """Indicate whether `model` will be judged or not.

        Args:
            model (Model): A sciunit model instance.

        Returns:
            bool: Whether `model` will be judged or not.
        """
        # Skip if include_models provided and model not found there
        skip = self.include_models and not any(
            [model.is_match(x) for x in self.include_models]
        )
        # Skip if model found in skip_models
        if not skip:
            skip = any([model.is_match(x) for x in self.skip_models])
        return skip


[docs]    def judge_one(
        self,
        model: Model,
        test: Test,
        sm: ScoreMatrix,
        skip_incapable: bool = True,
        stop_on_error: bool = True,
        deep_error: bool = False,
    ) -> "Score":
        """Judge model and put score in the ScoreMatrix.

        Returns:
            Score: The generated score.
        """
        if self.is_skipped(model):
            score = NoneScore(None)
        else:
            # log(
            #    "Executing test <i>%s</i> on model <i>%s</i>" % (test, model),
            #    end=u"... ",
            # )
            score = test.judge(
                model,
                skip_incapable=skip_incapable,
                stop_on_error=stop_on_error,
                deep_error=deep_error,
            )
            score.log()
            # log(
            #    'Score is <a style="color: rgb(%d,%d,%d)">' % score.color()
            #    + "%s</a>" % score
            # )
        sm.loc[model, test] = score
        return score


[docs]    def optimize(self, model: Model, *args, **kwargs) -> None:
        """Optimize model parameters to get the best Test Suite scores.

        Args:
            model (Model): A sciunit model instance.

        Raises:
            NotImplementedError: Exception raised if this method is not implemented (not overrided in the subclass).
        """
        raise NotImplementedError(
            ("Optimization not implemented " "for TestSuite '%s'" % self)
        )


[docs]    def set_hooks(self, test: Test, score: "Score") -> None:
        """Set hook functions to run after each test is executed.

        Args:
            test (Test): A sciunit Test instance.
            score (Score): A sciunit Model instance.
        """
        if self.hooks and test in self.hooks:
            f = self.hooks[test]["f"]
            if "kwargs" in self.hooks[test]:
                kwargs = self.hooks[test]["kwargs"]
            else:
                kwargs = {}
            f(test, self.tests, score, **kwargs)


[docs]    def set_verbose(self, verbose: bool) -> None:
        """Set the verbosity for logged information about test execution.

        Args:
            verbose (bool): The verbosity to be set for each test.
        """
        for test in self.tests:
            test.verbose = verbose


[docs]    @classmethod
    def from_observations(
        cls, tests_info: List[Tuple["Test", dict]], name: Optional[str] = None
    ):
        """Instantiate a test suite from a set of observations.

        `tests_info` should be a list of tuples containing the test class and
        the observation, e.g. [(TestClass1,obs1),(TestClass2,obs2),...].
        The desired test name may appear as an optional third item in the
        tuple, e.g. (TestClass1,obse1,"my_test").  The same test class may be
        used multiple times, e.g. [(TestClass1,obs1a),(TestClass1,obs1b),...].

        Args:
            tests_info (List[Tuple["Test", dict]]): [description]
            name (Optional[str], optional): The name of this test suite. Defaults to None.

        Returns:
            TestSuite: An instance of TestSuite that contains the tests based on the observations.
        """
        tests = []
        for test_info in tests_info:
            test_class, observation = test_info[0:2]
            test_name = None if len(test_info) < 3 else test_info[2]
            assert Test.is_test_class(
                test_class
            ), "First item in each tuple must be a Test class"
            test = test_class(observation, name=test_name)
            tests.append(test)
        return cls(tests, name=name)


[docs]    def __getitem__(self, item: Union[str, int]) -> Test:
        if isinstance(item, int):
            test = self.tests[item]
        else:
            options = [test for test in self.tests if test.name == item]
            if len(options) == 0:
                raise KeyError("No test in this suite with name '%s'" % item)
            elif len(options) >= 2:
                raise KeyError(
                    "Multiple tests found in this suite with name '%s'" % item
                )
            test = options[0]
        return test


[docs]    def __len__(self) -> int:
        return len(self.tests)


[docs]    def __str__(self):
        """Represent the TestSuite instance as a string."""
        return "%s" % self.name






          

      

      

    

  

    
      
          
            
  Source code for sciunit.tests

"""SciUnit tests live in this module."""

import inspect
import traceback
from copy import deepcopy
from typing import Any, List, Optional, Tuple, Union

import quantities as pq

from .base import SciUnit, config
from .capabilities import ProducesNumber
from .errors import (
    CapabilityError,
    Error,
    InvalidScoreError,
    ObservationError,
    ParametersError,
)
from .models import Model
from .scores import BooleanScore, ErrorScore, NAScore, NoneScore, Score, TBDScore
from .utils import dict_combine
from .validators import ObservationValidator, ParametersValidator


[docs]class Test(SciUnit):
    """Abstract base class for tests."""

[docs]    def __init__(
        self,
        observation: Union[List[int], Tuple[int, int]],
        name: Optional[str] = None,
        **params
    ):
        """
        Args:
            observation (dict): A dictionary of observed values to parameterize
                                the test.
            name (str, optional): Name of the test instance.
        """
        self.name = name if name else self.__class__.__name__
        assert isinstance(self.name, str), "Test name must be a string"

        if self.description is None:
            self.description = self.__class__.__doc__

        # Use a combination of default_params and params, choosing the latter
        # if there is a conflict.
        self.params = dict_combine(self.default_params, params)
        self.verbose = self.params.pop("verbose", 1)
        self.validate_params(self.params)
        # Compute possible new params from existing params
        self.compute_params()

        self.observation = observation

        # Fall back to the score class's observation_schema if the test class doesn't have one
        if self.observation_schema is None:
            self.observation_schema = deepcopy(self.score_type.observation_schema)
        if config.get("PREVALIDATE", False):
            self.validate_observation(self.observation)

        if self.score_type is None or not issubclass(self.score_type, Score):
            raise Error(
                ("The score type '%s' specified for Test '%s' " "is not valid.")
                % (self.score_type, self.name)
            )

        super(Test, self).__init__()


    name = None
    """The name of the test. Defaults to the test class name."""

    description = None
    """A description of the test. Defaults to the docstring for the class."""

    observation = None
    """The empirical observation that the test is using."""

    default_params = {}
    """A dictionary containing the parameters to the test."""

    score_type = BooleanScore
    """A score type for this test's `judge` method to return."""

    converter = None
    """A conversion to be done on the score after it is computed."""

    observation_schema = None
    """A schema that the observation must adhere to (validated by cerberus).
    Can also be a list of schemas, one of which the observation must match.
    If it is a list, each schema in the list can optionally be named by putting
    (name, schema) tuples in that list."""

    observation_validator = ObservationValidator

    params_schema = None
    """A schema that the params must adhere to (validated by cerberus).
    Can also be a list of schemas, one of which the params must match."""

    params_validator = ParametersValidator

    units = pq.dimensionless

    state_hide = ["last_model"]

[docs]    def compute_params(self) -> None:
        """Compute new params from existing `self.params`.
        Inserts those new params into `self.params`. Use this when some params
        depend upon the values of others.
        Example: `self.params['c'] = self.params['a'] + self.params['b']`

        """


[docs]    def validate_observation(self, observation: dict) -> dict:
        """Validate the observation provided to the constructor.

        Args:
            observation (dict): The observation to be validated.

        Raises:
            ObservationError: Raises an ObservationError if invalid.

        Returns:
            dict: The observation that was validated.
        """
        observation = self.score_type.observation_preprocess(observation)
        if not isinstance(observation, dict):
            raise ObservationError("Observation is not a dictionary.")
        if self.observation_schema:
            if isinstance(self.observation_schema, list):
                schemas = [
                    x[1] if isinstance(x, tuple) else x for x in self.observation_schema
                ]
                schema = {"oneof_schema": schemas, "type": "dict"}
            else:
                schema = {"schema": self.observation_schema, "type": "dict"}
            schema = {"observation": schema}
            v = self.observation_validator(schema, test=self)
            if not v.validate({"observation": observation}):
                raise ObservationError(v.errors)
        observation = self.score_type.observation_postprocess(observation)
        return observation


[docs]    @classmethod
    def observation_schema_names(cls) -> List[str]:
        """Return a list of names of observation schema, if they are set.

        Returns:
            List[str]: The list of names of observation schema.
        """
        names = []
        if cls.observation_schema:
            if isinstance(cls.observation_schema, list):
                names = [
                    x[0] if isinstance(x, tuple) else "Schema %d" % (i + 1)
                    for i, x in enumerate(cls.observation_schema)
                ]
        return names


[docs]    def validate_params(self, params: dict) -> dict:
        """Validate the params provided to the constructor.

        Args:
            params (dict): the params provided to the constructor.

        Raises:
            ParametersError: Raises an ParametersError if invalid.

        Returns:
            dict: `params` that is validated.
        """
        if params is None:
            raise ParametersError("Parameters cannot be `None`.")
        if not isinstance(params, dict):
            raise ParametersError("Parameters are not a dictionary.")
        if self.params_schema:
            if isinstance(self.params_schema, list):
                schema = {"oneof_schema": self.params_schema, "type": "dict"}
            else:
                schema = {"schema": self.params_schema, "type": "dict"}
            schema = {"params": schema}
            v = self.params_validator(schema, test=self)
            if not v.validate({"params": params}):
                raise ParametersError(v.errors)
        return params


    required_capabilities = ()
    """A sequence of capabilities that a model must have in order for the
    test to be run. Defaults to empty."""

[docs]    def check_capabilities(
        self, model: Model, skip_incapable: bool = False, require_extra: bool = False
    ) -> bool:
        """Check that test's required capabilities are implemented by `model`.

        Args:
            model (Model): A sciunit model instance
            skip_incapable (bool, optional): Skip the incapable tests. Defaults to False.
            require_extra (bool, optional): Check to see whether the model implements certain other methods.. Defaults to False.

        Raises:
            Error: Raises an Error if model is not a Model.
                   Raises a CapabilityError if model does not have a capability.

        Returns:
            bool: true if the test's required capabilities are implemented.
        """
        if not isinstance(model, Model):
            raise Error("Model %s is not a sciunit.Model." % str(model))
        capable = all(
            [
                self.check_capability(model, c, skip_incapable, require_extra)
                for c in self.required_capabilities
            ]
        )
        return capable


[docs]    def check_capability(
        self,
        model: Model,
        c: "Capability",
        skip_incapable: bool = False,
        require_extra: bool = False,
    ) -> bool:
        """Check if `model` has capability `c`.

        Optionally (default:True) raise a `CapabilityError` if it does not.


        Args:
            model (Model): The sciunit model instance to be checked.
            c (Capability): A sciunit Capability instance.
            skip_incapable (bool, optional): If true, then skip the raising of the error. Defaults to False.
            require_extra (bool, optional): Check to see whether the model implements certain other methods.. Defaults to False.

        Raises:
            CapabilityError: raise a `CapabilityError` if it does not has the capability.

        Returns:
            bool: True if `model` has the capability.
        """
        capable = c.check(model, require_extra=require_extra)
        if not capable and not skip_incapable:
            raise CapabilityError(model, c)
        return capable


[docs]    def condition_model(self, model: Model):
        """Update the model in any way needed before generating the prediction.

        This could include updating parameters such as simulation durations
        that do not define the model but do define experiments performed on
        the model.
        No default implementation.


        Args:
            model (Model): A sciunit model instance.
        """


[docs]    def generate_prediction(self, model: Model) -> None:
        """Generate a prediction from a model using the required capabilities.

        No default implementation.

        Args:
            model (Model): A sciunit model instance.

        Raises:
            NotImplementedError: Exception raised if this method is not implemented (overrided in the subclass).
        """
        raise NotImplementedError(
            ("Test %s does not implement " "generate_prediction.") % str()
        )


[docs]    def check_prediction(self, prediction: float) -> None:
        """Check the prediction for acceptable values.

        No default implementation.

        Args:
            prediction (float): The predicted value.
        """


[docs]    def compute_score(self, observation: dict, prediction: dict) -> Score:
        """Generates a score given the observations provided in the constructor
        and the prediction generated by generate_prediction.

        Must generate a score of score_type.
        No default implementation.

        Args:
            observation (dict): The observation from the real world.
            prediction (dict): The prediction generated by a model.

        Raises:
            NotImplementedError: Exception raised if this method is not implemented (overrided in the subclass).

        Returns:
            Score: The generated score.
        """
        if not hasattr(self, "score_type") or not hasattr(self.score_type, "compute"):
            raise NotImplementedError(
                (
                    "Test %s either implements no "
                    "compute_score method or provides no "
                    "score_type with a compute method."
                )
                % self.name
            )
        # After some processing of the observation and the prediction.
        score = self.score_type.compute(observation, prediction)
        return score


[docs]    def ace(self) -> Score:
        """Generate the best possible score of the associated score type.

        Returns:
            Score: The best possible score of the associated score type.
        """
        score = self.score_type(self.score_type._best)
        return score


[docs]    def _bind_score(
        self,
        score: Score,
        model: Model,
        observation: Union[list, dict],
        prediction: Union[list, dict],
    ) -> None:
        """Bind some useful attributes to the score.

        Args:
            score (Score): The sciunit score.
            model (Model): A sciunit model instance.
            observation (Union[list, dict]): The observation data.
            prediction (Union[list, dict]): The prediction data.
        """
        score.model = model
        score.test = self
        score.prediction = prediction
        score.observation = observation
        # Don't let scores share related_data.
        score.related_data = score.related_data.copy()
        self.bind_score(score, model, observation, prediction)


[docs]    def bind_score(
        self,
        score: Score,
        model: Model,
        observation: Union[list, dict],
        prediction: Union[list, dict],
    ) -> None:
        """For the user to bind additional features to the score.

        Args:
            score (Score): The sciunit score.
            model (Model): A sciunit model instance.
            observation (Union[list, dict]): The observation data.
            prediction (Union[list, dict]): The prediction data.
        """


[docs]    def check_score_type(self, score: Score) -> None:
        """Check that the score is the correct type for this test.

        Args:
            score (Score): A sciunit score instance.

        Raises:
            InvalidScoreError: Raise an exception if `score` is not a sciunit Score.
        """
        if not isinstance(score, (self.score_type, NoneScore, ErrorScore)):
            msg = (
                "Score for test '%s' is not of correct type. "
                "The test requires type %s but %s was provided."
            ) % (self.name, self.score_type.__name__, score.__class__.__name__)
            raise InvalidScoreError(msg)


[docs]    def _judge(
        self, model: Model, skip_incapable: bool = True, cached_prediction=False
    ) -> Score:
        """Generate a score for the model (internal API use only).

        Args:
            model (Model): A sciunit model instance.
            skip_incapable (bool, optional): Skip the incapable tests. Defaults to True.
            predict: Whether to make a prediction or use a pre-computed one

        Returns:
            Score: The generated score.
        """
        if not cached_prediction:
            # 1.
            self.check_capabilities(model, skip_incapable=skip_incapable)

        # 2.
        validated = self.validate_observation(self.observation)
        if validated is not None:
            self.observation = validated

        if not cached_prediction:
            # 3.
            prediction = self.generate_prediction(model)
            self.check_prediction(prediction)
            self.last_model = model
        else:
            prediction = self.prediction

        # 4.
        score = self.compute_score(self.observation, prediction)

        if self.converter:
            score = self.converter.convert(score)

        # 5.
        self.check_score_type(score)

        # 6.
        self._bind_score(score, model, self.observation, prediction)

        return score


[docs]    def feature_judge(
        self,
        model: Model,
        skip_incapable: bool = False,
        stop_on_error: bool = True,
        deep_error: bool = False,
    ) -> Score:
        """For backwards compatibility"""
        return self.judge(
            model,
            skip_incapable=skip_incapable,
            stop_on_error=stop_on_error,
            deep_error=deep_error,
            cached_prediction=True,
        )


[docs]    def judge(
        self,
        model: Model,
        skip_incapable: bool = False,
        stop_on_error: bool = True,
        deep_error: bool = False,
        cached_prediction: bool = False,
    ) -> Score:
        """Generate a score for the provided model (public method).

        Operates as follows:
        1. Checks if the model has all the required capabilities. If it does
           not, and skip_incapable=False, then a `CapabilityError` is raised.
        2. Calls validate_observation to validate the observation.
        3. Calls generate_prediction to generate model prediction.
        4. Compute score.
        5. Checks that the score is of score_type, raising an
           InvalidScoreError.
        6. Equips the score with metadata:
           a) A reference to the model, in attribute model.
           b) A reference to the test, in attribute test.
           c) A reference to the prediction, in attribute prediction.
           d) A reference to the observation, in attribute observation.
        7. Returns the score.

        If stop_on_error is true (default), exceptions propagate upward. If
        false, an ErrorScore is generated containing the exception.

        Args:
            model (Model): A sciunit model instance
            skip_incapable (bool, optional): Skip the incapable tests. Defaults to False.
            stop_on_error (bool, optional): Whether to stop on an error (exceptions propagate upward).
                                            If false, an ErrorScore is generated containing the exception.
                                            Defaults to True.
            deep_error (bool, optional): Whether the traceback will contain the actual code
                                        execution error, instead of the content of an ErrorScore.
                                        Defaults to False.

        Raises:
            score.score: Raise ErrorScore if encountered and `stop_on_error` is true.

        Returns:
            Score: The generated score for the provided model.
        """
        if isinstance(model, (list, tuple, set)):
            # If a collection of models is provided
            from .suites import TestSuite

            suite = TestSuite([self], name=self.name)
            # then test them using a one-test suite.
            return suite.judge(
                model,
                skip_incapable=skip_incapable,
                stop_on_error=stop_on_error,
                deep_error=deep_error,
            )

        if deep_error:
            score = self._judge(
                model,
                skip_incapable=skip_incapable,
                cached_prediction=cached_prediction,
            )
        else:
            try:
                score = self._judge(
                    model,
                    skip_incapable=skip_incapable,
                    cached_prediction=cached_prediction,
                )
            except CapabilityError as e:
                score = NAScore(str(e))
                score.model = model
                score.test = self
            except Exception as e:
                e.stack = traceback.format_exc()
                score = ErrorScore(e)
                score.model = model
                score.test = self
        if isinstance(score, ErrorScore) and stop_on_error:
            raise score.score  # An exception.
        return score


[docs]    def check(
        self,
        model: Model,
        skip_incapable: bool = True,
        stop_on_error: bool = True,
        require_extra: bool = False,
    ) -> Score:
        """Check to see if the test can run this model.

        Like judge, but without actually running the test. Just returns a Score
        indicating whether the model can take the test or not.

        Args:
            model (Model): A sciunit model instance
            skip_incapable (bool, optional): Skip the incapable tests. Defaults to True.
            stop_on_error (bool, optional): Whether to stop on an error.. Defaults to True.
            require_extra (bool, optional): Check to see whether the model implements certain other methods.. Defaults to False.

        Raises:
            e: Raise if there is any exception.

        Returns:
            Score: A TBDScore instance if check is passed, a NAScore instance otherwise.
        """
        try:
            if self.check_capabilities(
                model, skip_incapable=skip_incapable, require_extra=require_extra
            ):
                score = TBDScore(None)
            else:
                score = NAScore(None)
        except Exception as e:
            score = ErrorScore(e)
            if stop_on_error:
                raise e
        return score


[docs]    def optimize(self, model: Model) -> None:
        """Optimize the parameters of the model to get the best score.

        Args:
            model (Model): A sciunit model instance to be optimized.

        Raises:
            NotImplementedError: Raise the exception if this method is not implemented (not overrided in the subclass).
        """
        raise NotImplementedError(
            ("Optimization not implemented " "for Test '%s'" % self)
        )


[docs]    def describe(self) -> str:
        """Describe the test in words.

        Returns:
            str: The description of the test.
        """
        result = "No description available"
        if self.description:
            result = "%s" % self.description
        else:
            if self.__doc__:
                s = []
                s += [self.__doc__.strip().replace("\n", "").replace("    ", "")]
                if self.converter:
                    s += [self.converter.description]
                result = "\n".join(s)
        return result


    @property
    def state(self) -> dict:
        """Get the frozen (pickled) model state.

        Returns:
            dict: The frozen (pickled) model state
        """
        return self._state(exclude=["last_model"])

[docs]    @classmethod
    def is_test_class(cls, other_cls: Any) -> bool:
        """Return whether `other_cls` is a subclass of this test class.

        Args:
            other_cls (RangeTest): The class to be checked.

        Returns:
            bool: Whether `other_cls` is a subclass of this test class.
        """
        return inspect.isclass(other_cls) and issubclass(other_cls, cls)


[docs]    def __str__(self) -> str:
        """Return the string representation of the test's name.

        Returns:
            str: The string representation of the test's name.
        """
        return "%s" % self.name




[docs]class TestM2M(Test):
    """Abstract class for handling tests involving multiple models.

    Enables comparison of model to model predictions, and also against
    experimental reference data (optional).

    Note: 'TestM2M' would typically be used when handling mutliple (>2)
    models, with/without experimental reference data. For single model
    tests, you can use the 'Test' class.
    """

[docs]    def __init__(self, observation=None, name=None, **params):
        super(TestM2M, self).__init__(observation, name=name, **params)


[docs]    def validate_observation(self, observation: dict) -> None:
        """Validate the observation provided to the constructor.

        Note: TestM2M does not compulsorily require an observation
        (i.e. None allowed).

        Args:
            observation (dict): The observation to be validated.
        """


[docs]    def compute_score(self, prediction1: dict, prediction2: dict) -> Score:
        """Generate a score given the observations provided in the constructor
        and/or the prediction(s) generated by generate_prediction.

        Must generate a score of score_type.

        No default implementation.

        Args:
            prediction1 (dict): The prediction generated by the first model.
            prediction2 (dict): The prediction generated by the second model.

        Raises:
            NotImplementedError: Error raised if this method is not implemented.
            Exception: Score computing fails.

        Returns:
            Score: Computed score.
        """
        try:
            # After some processing of the observation and/or the prediction(s)
            f = self.score_type.compute
        except Exception:
            msg = (
                "Test implemented no `compute_score` method. "
                "But score_type of %s also has no "
                "compute method."
            ) % self.score_type
            raise NotImplementedError(msg)
        try:
            score = f(prediction1, prediction2)
        except Exception as e:
            msg = "%s.compute failed: %s" % (self.score_type.__name__, str(e))
            raise Exception(msg)
        return score


[docs]    def _bind_score(
        self,
        score: Score,
        prediction1: dict,
        prediction2: dict,
        model1: Model,
        model2: Model,
    ):
        """Bind some useful attributes to the score.

        Args:
            score (Score): A sciunit score instance
            prediction1 (dict): The prediction generated by the first model.
            prediction2 (dict): The prediction generated by the second model.
            model1 (Model): The first model.
            model2 (Model): The second model.
        """
        score.model1 = model1
        score.model2 = model2
        score.test = self
        score.prediction1 = prediction1
        score.prediction2 = prediction2
        # Don't let scores share related_data.
        score.related_data = score.related_data.copy()
        self.bind_score(score, prediction1, prediction2, model1, model2)


[docs]    def bind_score(
        self,
        score: Score,
        prediction1: dict,
        prediction2: dict,
        model1: Model,
        model2: Model,
    ):
        """For the user to bind additional features to the score.

        Args:
            score (Score): A sciunit score instance.
            prediction1 (dict): The prediction generated by the first model.
            prediction2 (dict): The prediction generated by the second model.
            model1 (Model): The first model.
            model2 (Model): The second model.
        """


[docs]    def _judge(
        self, prediction1, prediction2, model1: Model, model2: Model = None
    ) -> Score:
        """Generate a score to compare the predictions by the models.

        Args:
            prediction1 (dict): The prediction generated by the first model.
            prediction2 (dict): The prediction generated by the second model.
            model1 (Model): The first model.
            model2 (Model): The second model. Defaults to None.

        Raises:
            InvalidScoreError: Score type oncorrect.

        Returns:
            Score: A sciunit score instance.
        """
        # TODO: Not sure if below statement is required
        # self.last_model = model

        # 6.
        score = self.compute_score(prediction1, prediction2)
        if self.converter:
            score = self.converter.convert(score)
        # 7.
        if not isinstance(score, (self.score_type, NoneScore, ErrorScore)):
            raise InvalidScoreError(
                (
                    "Score for test '%s' is not of correct "
                    "type. The test requires type %s but %s "
                    "was provided."
                )
                % (self.name, self.score_type.__name__, score.__class__.__name__)
            )
        # 8.
        self._bind_score(score, prediction1, prediction2, model1, model2)

        return score


[docs]    def judge(
        self,
        models: List[Model],
        skip_incapable: bool = False,
        stop_on_error: bool = True,
        deep_error: bool = False,
        only_lower_triangle: bool = False,
    ) -> "ScoreMatrixM2M":
        """Generate a score matrix for the provided model(s).
        `only_lower_triangle`: Only compute the lower triangle (not include
                               the diagonal) of this square ScoreMatrix and
                               copy the other values across. Leave the diagonal
                               blank.  If False, compute all.

        Operates as follows:
        1. Check if models have been specified as a list/tuple/set.
           If not, raise exception.
        2. Create a list of predictions. If a test observation is provided,
           add it to predictions.
        3. Checks if all models have all the required capabilities. If a model
           does not, then a CapabilityError is raised.
        4. Calls generate_prediction to generate predictions for each model,
           and these are appeneded to the predictions list.
        5. Generate a 2D list as a placeholder for all the scores.
        6. Calls score_prediction to generate scores for each comparison.
        7. Checks that the score is of score_type, raising an
           InvalidScoreError.
        8. Equips the score with metadata:
           a) Reference(s) to the model(s), in attribute model1 (and model2).
           b) A reference to the test, in attribute test.
           c) A reference to the predictions, in attributes prediction1 and
              prediction2.
        9. Returns the score as a Pandas DataFrame.

        If stop_on_error is true (default), exceptions propagate upward. If
        false, an ErrorScore is generated containing the exception.

        If deep_error is true (not default), the traceback will contain the
        actual code execution error, instead of the content of an ErrorScore.

        Args:
            models (List[Model]): A list of sciunit model instances.
            skip_incapable (bool, optional): Skip the incapable tests. Defaults to False.
            stop_on_error (bool, optional): Whether to stop on an error.. Defaults to True.
            deep_error (bool, optional): [description]. Defaults to False.
            only_lower_triangle (bool, optional): [description]. Defaults to False.

        Raises:
            TypeError: The `model` is not a sciunit model.
            Exception: TestM2M's judge method resulted in error.
            CapabilityError: Encounter capability error when checking the capabilities.

        Returns:
            ScoreMatrixM2M: The created ScoreMatrixM2M instance.
        """

        # 1.
        if not isinstance(models, (list, tuple, set)):
            raise TypeError(
                (
                    "Models must be specified as a list, tuple or "
                    "set. For single model tests, use 'Test' class."
                )
            )
        else:
            models = list(models)

        # 2.
        predictions = []
        # If observation exists, store it as first element in predictions[]
        if self.observation:
            predictions.append(self.observation)

        for model in models:
            if not isinstance(model, Model):
                raise TypeError(
                    (
                        "TestM2M's judge method received a non-Model."
                        "Invalid model name: '%s'" % model
                    )
                )
            else:
                try:
                    # 3.
                    self.check_capabilities(model, skip_incapable=skip_incapable)
                    # 4.
                    prediction = self.generate_prediction(model)
                    self.check_prediction(prediction)
                    predictions.append(prediction)
                except CapabilityError as e:
                    raise CapabilityError(
                        model,
                        e.capability,
                        (
                            "TestM2M's judge method resulted in"
                            " error for '%s'. Error: '%s'" % (model, str(e))
                        ),
                    )
                except Exception as e:
                    raise Exception(
                        (
                            "TestM2M's judge method resulted in error"
                            "for '%s'. Error: '%s'" % (model, str(e))
                        )
                    )

        # 5. 2D list for scores; num(rows) = num(cols) = num(predictions)
        scores = [
            [NoneScore for x in range(len(predictions))]
            for y in range(len(predictions))
        ]

        for i in range(len(predictions)):
            for j in range(len(predictions)):
                if not self.observation:
                    model1 = models[i]
                    model2 = models[j]
                elif i == 0 and j == 0:
                    model1 = None
                    model2 = None
                elif i == 0:
                    model1 = models[j - 1]
                    model2 = None
                elif j == 0:
                    model1 = models[i - 1]
                    model2 = None
                else:
                    model1 = models[i - 1]
                    model2 = models[j - 1]

                if i == j and only_lower_triangle:
                    # Perfect score for self-comparison
                    scores[i][j] = self.ace()
                elif i > j and only_lower_triangle:
                    # Should already be computed earlier in this loop
                    scores[i][j] = scores[j][i]
                else:
                    scores[i][j] = self._judge(
                        predictions[i], predictions[j], model1, model2
                    )
                if isinstance(scores[i][j], ErrorScore) and stop_on_error:
                    raise scores[i][j].score  # An exception.

        # 9.
        from sciunit.scores.collections_m2m import ScoreMatrixM2M

        sm = ScoreMatrixM2M(self, models, scores=scores)
        return sm


    """
    # TODO: see if this needs to be updated and provided:
    def optimize(self, model):
        raise NotImplementedError(("Optimization not implemented "
                                   "for Test '%s'" % self))
    """



[docs]class RangeTest(Test):
    """Test if the model generates a number within a certain range."""

[docs]    def __init__(
        self, observation: Union[Tuple[int, int], List[int]], name: Optional[str] = None
    ) -> None:
        super(RangeTest, self).__init__(observation, name=name)


    required_capabilities = (ProducesNumber,)
    score_type = BooleanScore

[docs]    def validate_observation(self, observation: List[int]) -> None:
        """Validate the observation.

        Args:
            observation (List[int]): [description]
        """
        assert type(observation) in (tuple, list, set)
        assert len(observation) == 2
        assert observation[1] > observation[0]


[docs]    def generate_prediction(self, model: Model) -> float:
        """Using the model to generate a prediction.

        Args:
            model (Model): A sciunit model instance.

        Returns:
            float: The prediction generated.
        """
        return model.produce_number()


[docs]    def compute_score(self, observation: List[int], prediction: float) -> Score:
        """Get the score of the predictions

        Args:
            observation (List[int]): The observation to be used in computing the score.
            prediction (float): The prediction to be used in computing the score.

        Returns:
            Score: Computed score.
        """
        low = observation[0]
        high = observation[1]
        return self.score_type(low < prediction < high)




[docs]class ProtocolToFeaturesTest(Test):
    """Assume that generating a prediction consists of:
    1) Setting up a simulation experiment protocol.
    Depending on the backend, this could include editing simulation parameters
    in memory or editing a model file.  It could include any kind of
    experimental protocol, such as a perturbation.
    2) Running a model (using e.g. RunnableModel).
    3) Extract features from the results.

    Developers should not need to manually implement `generate_prediction`, and
    instead should focus on the other three methods here.
    """

[docs]    def generate_prediction(self, model: Model) -> dict:
        """Generate a prediction by the sciunit model.

        Args:
            model (Model): A sciunit model instance.

        Returns:
            dict: The prediction generated by the sciunit model.
        """
        run_method = getattr(model, "run", None)
        assert callable(
            run_method
        ), "Model must have a `run` method to use a ProtocolToFeaturesTest"
        self.setup_protocol(model)
        result = self.get_result(model)
        prediction = self.extract_features(model, result)
        return prediction


[docs]    def setup_protocol(self, model: Model) -> NotImplementedError:
        """[summary]

        Args:
            model (Model): A sciunit model instance.

        Returns:
            NotImplementedError: Exception raised if this method is not implemented (not overrided in the subclass).
        """
        return NotImplementedError()


[docs]    def get_result(self, model: Model) -> NotImplementedError:
        """Get the result of this test against the model `model`.

        Args:
            model (Model): A sciunit model instance.

        Returns:
            NotImplementedError: Exception raised if this method is not implemented (not overrided in the subclass).
        """
        return NotImplementedError()


[docs]    def extract_features(self, model: Model, result) -> NotImplementedError:
        """[summary]

        Args:
            model (Model): A sciunit model instance.
            result ([type]): [description]

        Returns:
            NotImplementedError: Exception raised if this method is not implemented (overrided in the subclass).
        """
        return NotImplementedError()






          

      

      

    

  

    
      
          
            
  Source code for sciunit.utils

"""
Utility functions for SciUnit.
"""

import contextlib
import functools
import hashlib
import importlib
import inspect
import os
import pkgutil
import re
import sys
import traceback
import unittest.mock
import warnings
from datetime import datetime
from io import StringIO, TextIOWrapper
from pathlib import Path
from types import ModuleType
from typing import Any, Callable, List, TextIO, Tuple, Type, Union
from urllib.request import urlopen

import jsonpickle
import nbconvert
import nbformat
from IPython.display import HTML, display
from nbconvert.preprocessors import ExecutePreprocessor
from nbconvert.preprocessors.execute import CellExecutionError
from quantities.dimensionality import Dimensionality
from quantities.quantity import Quantity

import sciunit

from .base import (  # noqa
    PLATFORM,
    PYTHON_MAJOR_VERSION,
    SciUnit,
    __version__,
    config,
    ipy,
    tkinter,
)

mock = False  # mock is probably obviated by the unittest -b flag.


[docs]def warn_with_traceback(
    message: str,
    category: Type[Warning],
    filename: str,
    lineno: int,
    file: TextIO = None,
    line: str = None,
) -> None:
    """A function to use with `warnings.showwarning` to show a traceback.

    Args:
        message (str): A message that will be included in the warning.
        category (Type[Warning]): A category (subclass) of the warning.
        filename (str): Name of the file that raises the warning
        lineno (int): Number of line in the file that causes this warning.
        file (TextIO, optional): A file object for recording the log. Defaults to None.
        line (str, optional): A line of source code to be included in the warning message. Defaults to None.
    """
    log = file if hasattr(file, "write") else sys.stderr
    traceback.print_stack(file=log)
    log.write(warnings.formatwarning(message, category, filename, lineno, line))



[docs]def set_warnings_traceback(tb: bool = True) -> None:
    """Set to `True` to give tracebacks for all warnings, or `False` to restore
    default behavior.

    Args:
        tb (bool, optional): Defaults to True.
    """
    if tb:
        warnings._showwarning = warnings.showwarning
        warnings.showwarning = warn_with_traceback
        warnings.simplefilter("always")
    else:
        warnings.showwarning = warnings._showwarning
        warnings.simplefilter("default")



[docs]def dict_combine(*dict_list) -> dict:
    """Return the union of several dictionaries.
    Uses the values from later dictionaries in the argument list when
    duplicate keys are encountered.
    In Python 3 this can simply be {**d1, **d2, ...}
    but Python 2 does not support this dict unpacking syntax.

    Returns:
        dict: the dict from combining the dicts
    """
    return {k: v for d in dict_list for k, v in d.items()}



if PYTHON_MAJOR_VERSION == 3:
    redirect_stdout = contextlib.redirect_stdout
else:  # Python 2
    raise Exception("Only Python 3 is supported")


[docs]def assert_dimensionless(value: Union[float, Quantity]) -> float:
    """Tests for dimensionlessness of input.
    If input is dimensionless but expressed as a Quantity, it returns the
    bare value. If it not, it raised an error.


    Args:
        value (Union[float, Quantity]): The value to be checked for dimensionlessness.

    Raises:
        TypeError: Score value must be dimensionless.

    Returns:
        float: The bare value of `value`.
    """

    if isinstance(value, Quantity):
        value = value.simplified
        if value.dimensionality == Dimensionality({}):
            value = value.base.item()
        else:
            raise TypeError("Score value %s must be dimensionless" % value)
    return value



[docs]class NotebookTools(object):
    """A class for manipulating and executing Jupyter notebooks.

    Attributes:
        path (str): Relative path to the parent directory of the notebook.
        gen_dir_name (str): Name of directory where files generated by do_notebook are stored.
        gen_file_level (int): Number of levels up from notebook directory where generated files are stored.
    """

    # Relative path to the parent directory of the notebook.
    path = ""

    # Name of directory where files generated by do_notebook are stored
    gen_dir_name = "GeneratedFiles"

    # Number of levels up from notebook directory
    # where generated files are stored
    gen_file_level = 2

[docs]    def __init__(self, *args, **kwargs):
        super(NotebookTools, self).__init__(*args, **kwargs)
        self.fix_display()


[docs]    @classmethod
    def convert_path(cls, file: Union[str, list]) -> Union[str, int]:
        """Check to see if an extended path is given and convert appropriately.

        Args:
            file (Union[str, list]): A path to the file as a string or list.

        Returns:
            Union[str, int]: An `int` -1 when `file` is not a `str` or `list`,
                            otherwise, a string, which is a path to the file.

        """

        if isinstance(file, str):
            return file
        elif isinstance(file, list) and all([isinstance(x, str) for x in file]):
            return "/".join(file)
        else:
            print("Incorrect path specified")
            return -1


[docs]    def get_path(self, file: Path) -> Path:
        """Get the full path of the notebook found in the directory
        specified by self.path.


        Args:
            file (Path): the path to the notebook file.

        Returns:
            Path: The fully resolved path to the notebook file.
        """
        class_path = Path(inspect.getfile(self.__class__))
        parent_path = class_path.parent
        path = parent_path / self.path / file
        return path.resolve()


[docs]    def fix_display(self) -> None:
        """If this is being run on a headless system the Matplotlib
        backend must be changed to one that doesn't need a display.
        """

        try:
            tkinter.Tk()
        except (tkinter.TclError, NameError):  # If there is no display.
            try:
                import matplotlib as mpl
            except ImportError:
                pass
            else:
                sciunit.logger.info("Setting matplotlib backend to Agg")
                mpl.use("Agg")


[docs]    def load_notebook(
        self, name: str
    ) -> Tuple[nbformat.NotebookNode, Union[str, Path]]:
        """Loads a notebook file into memory.

        Args:
            name (str): name of the notebook file.

        Returns:
            Tuple[nbformat.NotebookNode, Union[str, Path]]: The notebook that was read and the path to the notebook file.
        """

        # with open(self.get_path('%s.ipynb' % name)) as f:
        #    nb = nbformat.read(f, as_version=4)
        file_path = self.get_path("%s.ipynb" % name)

        with open(file_path) as f:
            nb = nbformat.read(f, as_version=4)
        return nb, file_path


[docs]    def run_notebook(
        self, nb: nbformat.NotebookNode, file_path: Union[str, Path]
    ) -> None:
        """Runs a loaded notebook file.

        Args:
            nb (nbformat.NotebookNode): The notebook that was loaded.
            f (Union[str, Path]): The path to the notebook file.

        Raises:
            Exception: The exception that is thrown when running the notebook.
        """

        if PYTHON_MAJOR_VERSION == 3:
            kernel_name = "python3"
        else:
            raise Exception("Only Python 3 is supported")
        ep = ExecutePreprocessor(timeout=600, kernel_name=kernel_name)
        try:
            ep.preprocess(nb, {"metadata": {"path": "."}})
        except CellExecutionError:
            msg = 'Error executing the notebook "%s".\n\n' % file_path
            msg += 'See notebook "%s" for the traceback.' % file_path
            print(msg)
            raise
        finally:
            nbformat.write(nb, file_path)


[docs]    def execute_notebook(self, name: str) -> None:
        """Loads and then runs a notebook file.

        Args:
            name (str): name of the notebook file.
        """

        warnings.filterwarnings("ignore", category=DeprecationWarning)
        nb, file_path = self.load_notebook(name)
        self.run_notebook(nb, file_path)


[docs]    def convert_notebook(self, name: str) -> None:
        """Converts a notebook into a python file.

        Args:
            name (str): name of the notebook file.
        """
        exporter = nbconvert.exporters.python.PythonExporter()
        relative_path = self.convert_path(name)
        file_path = self.get_path("%s.ipynb" % relative_path)
        code = exporter.from_filename(file_path)[0]
        self.write_code(name, code)
        self.clean_code(name, [])


[docs]    def convert_and_execute_notebook(self, name: str) -> None:
        """Converts a notebook into a python file and then runs it.

        Args:
            name (str): name of the notebook file.
        """
        self.convert_notebook(name)
        code = self.read_code(name)
        code = "from IPython import InteractiveShell as get_ipython\n" + code
        exec(code, globals())


[docs]    def gen_file_path(self, name: str) -> Path:
        """Returns full path to generated files.

        Checks to see if directory exists where generated files
        are stored and creates one otherwise.

        Args:
            name (str): [description]

        Returns:
            str: [description]
        """
        relative_path = self.convert_path(name)
        file_path = self.get_path("%s.ipynb" % relative_path)

        parent_path = file_path
        for _ in range(self.gen_file_level):
            parent_path = parent_path.parent

        # Name of generated file
        gen_file_name = name if isinstance(name, str) else name[1]
        gen_dir_path = self.get_path(parent_path / self.gen_dir_name)

        # Create folder for generated files if needed
        if not gen_dir_path.exists():
            os.makedirs(gen_dir_path)

        new_file_name = (gen_dir_path / gen_file_name).with_suffix(".py")
        new_file_path = self.get_path(new_file_name)
        return new_file_path


[docs]    def read_code(self, name: str) -> str:
        """Reads code from a python file called 'name'.

        Args:
            name (str): name of the python file.

        Returns:
            str: the code in the python file.
        """

        file_path = self.gen_file_path(name)
        with open(file_path) as f:
            code = f.read()
        return code


[docs]    def write_code(self, name: str, code: str) -> None:
        """Writes code to a python file called 'name', erasing the previous contents.

        Files are created in a directory specified by gen_dir_name
        (see function gen_file_path).
        File name is second argument of path.

        Args:
            name (str): name of the file.
            code (str): code to be added into the file.
        """

        file_path = self.gen_file_path(name)
        with open(file_path, "w") as f:
            f.write(code)


[docs]    def clean_code(self, name: str, forbidden: List[Any]) -> str:
        """Remove lines containing items in 'forbidden' from the code.
        Helpful for executing converted notebooks that still retain IPython
        magic commands.

        Args:
            name (str): name of the notebook file
            forbidden (List[Any]): [description]

        Returns:
            str: [description]
        """

        code = self.read_code(name)
        code = code.split("\n")
        new_code = []
        for line in code:
            if [bad for bad in forbidden if bad in line]:
                pass
            else:
                # Magics where we want to keep the command
                allowed = ["time", "timeit"]
                line = self.strip_line_magic(line, allowed)
                if isinstance(line, list):
                    line = " ".join(line)
                new_code.append(line)
        new_code = "\n".join(new_code)
        self.write_code(name, new_code)
        return new_code


[docs]    @classmethod
    def strip_line_magic(cls, line: str, magics_allowed: List[str]) -> str:
        """Handles lines that contain get_ipython.run_line_magic() commands.

        Args:
            line (str): the line that contain get_ipython.run_line_magic() commands.
            magics_allowed (List[str]): [description]

        Returns:
            str: line after being stripped.
        """
        if PYTHON_MAJOR_VERSION == 3:
            stripped, magic_kind = cls.strip_line_magic_v3(line)
        else:
            raise Exception("Only Python 3 is supported")
        if line == stripped:
            sciunit.logger.info("No line magic pattern match in '%s'" % line)
        if magic_kind and magic_kind not in magics_allowed:
            # If the part after the magic won't work, just get rid of it
            stripped = ""
        return stripped


[docs]    @classmethod
    def strip_line_magic_v3(cls, line: str) -> Tuple[str, str]:
        """strip_line_magic() implementation for Python 3.

        Args:
            line (str): [description]

        Returns:
            Tuple[str, str]: [description]
        """

        matches = re.findall("run_line_magic\(([^]]+)", line)
        if matches and matches[0]:  # This line contains the pattern
            match = matches[0]
            if match[-1] == ")":
                match = match[:-1]  # Just because the re way is hard
            magic_kind, stripped = eval(match)
        else:
            stripped = line
            magic_kind = ""
        return stripped, magic_kind


[docs]    def do_notebook(self, name: str) -> None:
        """Run a notebook file after optionally.
        converting it to a python file.

        Args:
            name (str): name of the notebook file.
        """
        CONVERT_NOTEBOOKS = int(os.getenv("CONVERT_NOTEBOOKS", True))
        s = StringIO()
        if mock:
            out = unittest.mock.patch("sys.stdout", new=MockDevice(s))
            err = unittest.mock.patch("sys.stderr", new=MockDevice(s))
            self._do_notebook(name, CONVERT_NOTEBOOKS)
            out.close()
            err.close()
        else:
            self._do_notebook(name, CONVERT_NOTEBOOKS)


[docs]    def _do_notebook(self, name: str, convert_notebooks: bool = False) -> None:
        """Called by do_notebook to actually run the notebook.

        Args:
            name (str): name of the notebook file.
            convert_notebooks (bool): True if the notebook need conversion before executing. Defaults to False.
        """
        if convert_notebooks:
            self.convert_and_execute_notebook(name)
        else:
            self.execute_notebook(name)




[docs]class MockDevice(TextIOWrapper):
    """A mock device to temporarily suppress output to stdout
    Similar to UNIX /dev/null.
    """

[docs]    def write(self, s: str) -> None:
        """[summary]

        Args:
            s (str): The string to be written.
        """
        if s.startswith("[") and s.endswith("]"):
            super(MockDevice, self).write(s)



[docs]class TmpTestFolder():
    '''A class for creating and deleting a folder in "./unit_test/".
    '''

    path = Path(__file__).parent / "unit_test" / "delete_after_tests"

[docs]    def __init__(self, location: Union[str, Path, None] = None) -> None:
        if location: self.path = Path(location)


[docs]    def create(self) -> None:
        Path(self.path).mkdir(parents=True, exist_ok=True)


[docs]    def delete(self) -> None:
        import shutil
        if self.path.exists() and self.path.is_dir():
            shutil.rmtree(self.path)



[docs]def import_all_modules(
    package, skip: list = None, verbose: bool = False, prefix: str = "", depth: int = 0
) -> None:
    """Recursively imports all subpackages, modules, and submodules of a
    given package.
    'package' should be an imported package, not a string.
    'skip' is a list of modules or subpackages not to import.
    Args:
        package ([type]): [description]
        skip (list, optional): [description]. Defaults to None.
        verbose (bool, optional): [description]. Defaults to False.
        prefix (str, optional): [description]. Defaults to "".
        depth (int, optional): [description]. Defaults to 0.
    """

    skip = [] if skip is None else skip

    for ff, modname, ispkg in pkgutil.walk_packages(
        path=package.__path__, prefix=prefix, onerror=lambda x: None
    ):
        if ff.path not in package.__path__[0]:  # Solves weird bug
            continue
        if verbose:
            print("\t" * depth, modname)
        if modname in skip:
            if verbose:
                print("\t" * depth, "*Skipping*")
            continue
        module = "%s.%s" % (package.__name__, modname)
        subpackage = importlib.import_module(module)
        if ispkg:
            import_all_modules(subpackage, skip=skip, verbose=verbose, depth=depth + 1)



[docs]def import_module_from_path(module_path: Path, name=None) -> ModuleType:
    """Import the python modual by the path to the file (module).

    Args:
        module_path (str): [description]
        name (str): [description]. Defaults to None.

    Returns:
        ModuleType: [description]
    """
    if not isinstance(module_path, Path):
        module_path = Path(module_path)

    directory = module_path.parent
    file_name = module_path.name
    if name is None:
        name = file_name.rstrip(".py")
        if name == "__init__":
            name = directory.name
    try:
        from importlib.machinery import SourceFileLoader

        sfl = SourceFileLoader(name, str(module_path))
        module = sfl.load_module()
    except ImportError:
        sys.path.append(directory)
        from importlib import import_module

        module_name = file_name.rstrip(".py")
        module = import_module(module_name)
        sys.path.pop()  # Remove the directory that was just added.
    return module



[docs]def method_cache(by: str = "value", method: str = "run") -> Callable:
    """A decorator used on any model method which calls the model's 'method'
    method if that latter method has not been called using the current
    arguments or simply sets model attributes to match the run results if
    it has.

    Args:
        by (str, optional): [description]. Defaults to 'value'.
        method (str, optional): the method that being called. Defaults to 'run'.

    Returns:
        Callable: [description]
    """

    def decorate_(func):
        def decorate(*args, **kwargs):
            model = args[0]  # Assumed to be self.
            assert hasattr(model, method), "Model must have a '%s' method." % method
            if func.__name__ == method:  # Run itself.
                method_args = kwargs
            else:  # Any other method.
                method_args = kwargs[method] if method in kwargs else {}
            # If there is no run cache.
            if not hasattr(model.__class__, "cached_runs"):
                # Create the method cache.
                model.__class__.cached_runs = {}
            cache = model.__class__.cached_runs
            if by == "value":
                model_dict = {
                    key: value
                    for key, value in list(model.__dict__.items())
                    if key[0] != "_"
                }
                method_signature = dict_hash(
                    {"attrs": model_dict, "args": method_args}
                )  # Hash key.
            elif by == "instance":
                method_signature = dict_hash(
                    {"id": id(model), "args": method_args}
                )  # Hash key.
            else:
                raise ValueError("Cache type must be 'value' or 'instance'")
            if method_signature not in cache:
                print(
                    ("Method with this signature not found in the cache. " "Running...")
                )
                f = getattr(model, method)
                f(**method_args)
                cache[method_signature] = (datetime.now(), model.__dict__.copy())
            else:
                print(
                    ("Method with this signature found in the cache. " "Restoring...")
                )
                _, attrs = cache[method_signature]
                model.__dict__.update(attrs)
            return func(*args, **kwargs)

        return decorate

    return decorate_



[docs]def html_log(*args, **kwargs) -> None:
    """[summary]"""
    with StringIO() as f:
        kwargs["file"] = f
        args = [u"%s" % arg for arg in args]
        print(*args, **kwargs)
        output = f.getvalue()
    display(HTML(output))



############# The following code is from project cypy by Dr. Cyrus Omar ##################


[docs]def _generic_fn(*args, **kwargs):
    pass



_NotDefined = object()
_unhashable_object = object()


[docs]def get_fn(callable):
    """Returns the underlying function that will be called by the () operator.

    * For regular functions, returns ``callable``
    * For bound methods, returns ``callable.im_func``
    * For unbound methods, returns ``callable.__func__``
    * For classes, returns ``callable.__init__.__func__``.
    * For callable objects, returns ``callable.__call__.im_func``.

    """
    if inspect.isfunction:
        return callable

    function = callable
    if inspect.ismethod(callable):
        try:
            function = callable.__func__
        except AttributeError:
            function = callable.__func__
    elif inspect.isclass(callable):
        function = callable.__init__.__func__
    elif hasattr(callable, "__call__"):
        function = callable.__call__.__func__
    return function



[docs]def get_fn_or_method(callable):
    """Returns the underlying function or method that will be called by the () operator.

    * For regular functions and methods, returns ``callable``
    * For classes, returns ``callable.__init__``
    * For callable objects, returns ``callable.__call__``

    """
    if inspect.isfunction(callable) or inspect.ismethod(callable):
        return callable
    if inspect.isclass(callable):
        return callable.__init__
    return callable.__call__



[docs]def fn_available_argcount(callable):
    """Returns the number of explicit non-keyword arguments that the callable
    can be called with.

    Bound methods are called with an implicit first argument, so this takes
    that into account.

    Excludes *args and **kwargs declarations.
    """
    fn = get_fn_or_method(callable)
    if inspect.isfunction(fn):
        return fn.__code__.co_argcount
    else:  # method
        if fn.__self__ is None:
            return fn.__func__.__code__.co_argcount
        else:
            return fn.__func__.__code__.co_argcount - 1



# see http://docs.python.org/reference/datamodel.html
_fn_args_flag = 0x04
fn_has_args = lambda callable: bool(get_fn(callable).__code__.co_flags & _fn_args_flag)
"""Returns whether the provided callable's underlying function takes *args."""

_fn_kwargs_flag = 0x08
fn_has_kwargs = lambda callable: bool(
    get_fn(callable).__code__.co_flags & _fn_kwargs_flag
)
"""Returns whether the provided callable's underlying function takes **kwargs."""

_fn_generator_flag = 0x20
fn_is_generator = lambda callable: bool(
    get_fn(callable).__code__.co_flags & _fn_generator_flag
)
"""Returns whether the provided callable's underlying function is a generator."""

_fn_future_division_flag = 0x2000
fn_uses_future_division = lambda callable: bool(
    get_fn(callable).__code__.co_flags & _fn_future_division_flag
)
"""Returns whether the provided callable's underlying function uses future division."""


[docs]def fn_kwargs(callable):
    """Returns a dict with the kwargs from the provided function.

    Example

        >>> def x(a, b=0, *args, **kwargs): pass
        >>> func_kwargs(x) == { 'b': 0 }

    """
    fn = get_fn(callable)
    (args, _, _, defaults) = inspect.getargspec(fn)
    if defaults is None:
        return {}
    return dict(list(zip(reversed(args), reversed(defaults))))



[docs]def fn_arg_hash_function(fn):
    """Creates a hash function which will return the same hashable value if
    passed a set of *args and **kwargs which are equivalent from the
    perspective of a function call.

    That is, the order of keyword arguments, or the fact that an argument
    without a default was called as a kwarg, will not produce a different hash.

    If any arguments provided are not hashable, a TypeError is raised.

    *args and **kwargs are supported.
    """
    fn = get_fn(fn)
    n_explicit = fn_available_argcount(fn)
    has_args = fn_has_args(fn)
    has_kwargs = fn_has_kwargs(fn)
    default_kwargs = fn_kwargs(fn)
    for name, value in list(default_kwargs.items()):
        # store only hashes of values to prevent memory leaks
        try:
            default_kwargs[name] = hash(value)
        except TypeError:
            default_kwargs[name] = _unhashable_object
    explicit_kwarg_args = set(default_kwargs.keys())
    n_explicit_kwargs = len(explicit_kwarg_args)
    n_explicit_args = n_explicit - n_explicit_kwargs

    def _hashes(*args, **kwargs):
        # explicit args
        i = 0
        n_explicit_args_ = min(len(args), n_explicit_args)
        while i < n_explicit_args_:
            # print args[i], 'is an explicit arg.'
            yield hash(args[i])

            i += 1

        # explicit kwargs
        for name in explicit_kwarg_args:
            if len(args) > i:
                # print args[i], 'is a kwarg without a default'
                yield hash(args[i])
                i += 1
            else:
                try:
                    # print kwargs[name], 'is a kwarg taken from kwargs'
                    yield hash(kwargs[name])
                except KeyError:
                    # print default_kwargs[name], 'is a kwarg taken from defaults'
                    yield default_kwargs[name]

        # *args
        if has_args:
            # print args[i:], 'is *args'
            yield hash(args[i:])

        # **kwargs
        # NOTE: we're treating the kwargs dicts as hashable even though
        # technically they aren't... be wary if you define **kwargs and then
        # depend on its mutable characteristics.
        if has_kwargs:
            items = frozenset(
                item
                for item in list(kwargs.items())
                if item[0] not in explicit_kwarg_args
            )
            # print items, 'is **kwargs items'
            yield hash(items)

    def hash_(*args, **kwargs):
        return tuple(_hashes(*args, **kwargs))

    return hash_



generic_arg_hash_function = fn_arg_hash_function(_generic_fn)


[docs]class intern(object):
    # a class just so the name mangling mechanisms are invoked, deleted below

[docs]    @staticmethod
    def intern(cls_):
        """Transforms the provided class into an interned class.

        That is, initializing the class multiple times with the same arguments
        (even if in a different order if using keyword arguments) should
        always produce the same object, and __init__ should only be called the
        first time for each unique set of arguments.

        This means that mutations will effectively be shared by all "instances"
        of the class which shared initialization arguments. This might be
        useful for storing metadata, for example.

            >>> class N(object):
            ...     def __init__(self, n):
            ...         self.n = n
            >>> N = intern(N)
            >>> five = N(5)
            >>> five2 = N(5)
            >>> five is five2
            True
            >>> five.is_odd = True
            >>> five2.is_odd
            True

        To enforce immutability of particular attributes, see the setonce
        property modifier.

        The use of the term "intern" comes from the practice of string
        interning used widely in programming languages, including Python. Look
        it up.

        Can be used as a class decorator in Python 2.6+. Otherwise, use like
        this:

            >>> class Test(object): pass
            >>> Test = intern(Test)

        .. Note:: Subclassing of intern classes with different __init__
                  arguments is tricky and probably should not be done if you
                  don't understand precisely how this works.

                  If you subclass with the same __init__ arguments (preferably
                  the same __init__) it will use the SAME pool. This can be used
                  to automate adding metadata as above, though you should
                  probably just do that with a function.

        .. Note:: You can override the hash function used by providing a value
                  for __init__._intern__hash_function. This should take None
                  as the first argument (substituting for self) and then *args
                  and **kwargs (or your particular signature for __init__) and
                  produce a hash or hashable value.

                  The default implementation is provided by fn_arg_hash_function
                  applied to __init__, or generic_arg_hash_function if that
                  doesn't work.

        """
        cls_.__pool = {}

        __init__ = cls_.__init__
        try:
            __init__.__func__.__hash_function
        except AttributeError:
            try:
                __init__.__func__.__hash_function = fn_arg_hash_function(__init__)
            except (AttributeError, TypeError):
                pass

        # define an override for __new__ which looks in the cache first
        def __new__(cls, *args, **kwargs):
            """Override used by sciunit.utils.intern to cache instances of this class."""
            print(877987987)
            # check cache
            __init__ = cls.__init__
            try:
                hash_function = __init__.__func__.__hash_function
            except AttributeError:
                try:
                    hash_function = (
                        __init__.__func__.__hash_function
                    ) = fn_arg_hash_function(__init__)
                except (AttributeError, TypeError):
                    hash_function = generic_arg_hash_function

            try:
                # look-up object
                hash = hash_function(
                    None, *args, **kwargs
                )  # none because self is not created yet
                obj = cls_.__pool[hash]
            except (TypeError, KeyError) as e:
                # if arguments not hashable or object not found, need to
                # make a new object

                # restore the original new temporarily, if it existed
                orig_new = __new__.orig
                if orig_new is _NotDefined:
                    del cls_.__new__
                else:
                    cls_.__new__ = orig_new

                # create new object
                obj = cls(*args, **kwargs)

                # put it in ze pool
                if isinstance(e, KeyError):
                    cls_.__pool[hash] = obj

                # re-override __new__
                cls_.__new__ = __static_new__

            # Return the instance but don't call __init__ since it was done
            # when it was created the first time, see below for how this is
            # done
            try:
                cls.__old_init = cls.__dict__["__init__"]
            except KeyError:
                cls.__old_init = _NotDefined
            cls.__init__ = _dummy_init

            return obj

        # save original __new__
        try:
            __new__.orig = staticmethod(cls_.__dict__["__new__"])
        except KeyError:
            if cls_.__new__ is object.__new__:
                __new__.orig = _null_new
            else:
                __new__.orig = _NotDefined

        __static_new__ = staticmethod(__new__)
        cls_.__static_new__ = __static_new__
        cls_.__new__ = __static_new__
        return cls_




[docs]def _dummy_init(self, *args, **kwargs):  # @UnusedVariable
    """Prevents __init__ from being called if returning a obj copy."""
    cls = type(self)
    old_init = cls._intern__old_init
    if old_init is _NotDefined:
        del cls.__init__
    else:
        cls.__init__ = old_init
    del cls._intern__old_init



@staticmethod
def _null_new(cls, *args, **kwargs):  # @UnusedVariable
    # deprecation warning if you don't do this
    return object.__new__(cls)


[docs]def decorator(d):
    """Creates a proper decorator.

    If the default for the first (function) argument is None, creates a
    version which be invoked as either @decorator or @decorator(kwargs...).

    See examples below.
    """
    defaults = d.__defaults__
    if defaults and defaults[0] is None:
        # Can be applied as @decorator or @decorator(kwargs) because
        # first argument is None
        def decorate(fn=None, **kwargs):
            if fn is None:
                return functools.partial(decorate, **kwargs)
            else:
                decorated = d(fn, **kwargs)
                functools.update_wrapper(decorated, fn)
                return decorated

    else:
        # Can only be applied as @decorator
        def decorate(fn):
            decorated = d(fn)
            functools.update_wrapper(decorated, fn)
            return decorated

    functools.update_wrapper(decorate, d)
    return decorate



[docs]@decorator
def memoize(fn=None):
    """Caches the result of the provided function."""
    cache = {}
    arg_hash_fn = fn_arg_hash_function(fn)

    def decorated(*args, **kwargs):
        try:
            hash_ = arg_hash_fn(*args, **kwargs)
        except TypeError:
            return fn(*args, **kwargs)

        try:
            return cache[hash_]
        except KeyError:
            return_val = fn(*args, **kwargs)
            cache[hash_] = return_val
            return return_val

    functools.update_wrapper(decorated, fn)

    return decorated



class_intern = intern.intern

method_memoize = memoize


[docs]def style():
    """Style a notebook with the current sciunit CSS file"""

    # Try a custom one in the user's home directory
    path = Path.home() / ".sciunit" / "style.css"

    # Try the one in the currently cloned sciunit repo
    if not path.is_file():
        path = Path(__file__).parent / "style.css"

    if path.is_file():  # Load from disk
        with open(path, "rb") as f:
            css_style = f.read().decode("utf-8")
    else:  # Load from the sciunit github repo
        url = (
            "https://raw.githubusercontent.com/scidash/sciunit/master/sciunit/style.css"
        )
        response = urlopen(url)
        css_style = response.read().decode("utf-8")

    # Apply the style in the notebook
    display(
        HTML(
            """
                 <style>  
                 %s
                 </style>
                 """
            % css_style
        )
    )



[docs]def dict_hash(d):
    s = jsonpickle.encode(d)
    return hashlib.sha224(s.encode("latin1")).hexdigest()





          

      

      

    

  

    
      
          
            
  Source code for sciunit.validators

"""Cerberus validator classes for SciUnit."""

import inspect
from typing import Any

import quantities as pq
from cerberus import TypeDefinition, Validator


[docs]def register_type(cls, name: str) -> None:
    """Register `name` as a type to validate as an instance of class `cls`.

    Args:
        cls: a class
        name (str): the name to be registered.
    """
    x = TypeDefinition(name, (cls,), ())
    Validator.types_mapping[name] = x



[docs]def register_quantity(quantity: pq.Quantity, name: str) -> None:
    """Register `name` as a type to validate as an instance of the class of `quantity`.

    Args:
        quantity (pq.Quantity): a quantity.
        name (str): the name to be registered.
    """

    x = TypeDefinition(name, (quantity.__class__,), ())
    Validator.types_mapping[name] = x



[docs]class ObservationValidator(Validator):
    """Cerberus validator class for observations.

    Attributes:
        test (Test): A sciunit test instance to be validated.
        _error (str, str): The error that happens during the validating process.
    """

[docs]    def __init__(self, *args, **kwargs):
        """Constructor of ObservationValidator.

        Must pass `test` as a keyword argument. Cannot be a positional argument without modifications to cerberus.

        Raises:
            Exception: "Observation validator constructor must have a `test` keyword argument."
        """

        try:
            self.test = kwargs["test"]
        except KeyError:
            raise Exception(
                (
                    "Observation validator constructor must have "
                    "a `test` keyword argument"
                )
            )
        super(ObservationValidator, self).__init__(*args, **kwargs)
        register_type(pq.quantity.Quantity, "quantity")


[docs]    def _validate_iterable(self, is_iterable: bool, key: str, value: Any) -> None:
        """Validate fields with `iterable` key in schema set to True
        The rule's arguments are validated against this schema:
        {'type': 'boolean'}
        """
        if is_iterable:
            try:
                iter(value)
            except TypeError:
                self._error(key, "Must be iterable (e.g. a list or array)")


[docs]    def _validate_units(self, has_units: bool, key: str, value: Any) -> None:
        """Validate fields with `units` key in schema set to True.
        The rule's arguments are validated against this schema:
        {'type': 'boolean'}
        """
        if has_units:
            if isinstance(self.test.units, dict):
                required_units = self.test.units[key]
            else:
                required_units = self.test.units
            if not isinstance(value, pq.quantity.Quantity):
                #self._error(key, "Must be a python quantity")
                value *= pq.dimensionless
            provided_units = value.simplified.units
            if not isinstance(required_units, pq.Dimensionless):
                required_units = required_units.simplified.units
            else:
                required_units = required_units.units
            if not required_units == provided_units:
                self._error(key, "Must have units of '%s'" % self.test.units.name)




[docs]class ParametersValidator(Validator):
    """Cerberus validator class for observations.

    Attributes:
        units_type ([type]): The type of Python quantity's unit.
        _error (str, str): value is not a Python quantity instance.
    """

    # doc is needed here
    units_map = {"time": "s", "voltage": "V", "current": "A"}

[docs]    def validate_quantity(self, value: pq.quantity.Quantity) -> None:
        """Validate that the value is of the `Quantity` type.

        Args:
            value (pq.quantity.Quantity): The Quantity instance to be validated.
        """
        if not isinstance(value, pq.quantity.Quantity):
            self._error("%s" % value, "Must be a Python quantity.")


[docs]    def validate_units(self, value: pq.quantity.Quantity) -> bool:
        """Validate units, assuming that it was called by _validate_type_*.

        Args:
            value (pq.quantity.Quantity): A python quantity instance.

        Returns:
            bool: Whether it is valid.
        """
        self.validate_quantity(value)
        self.units_type = inspect.stack()[1][3].split("_")[-1]
        assert self.units_type, (
            "`validate_units` should not be called "
            "directly. It should be called by a "
            "_validate_type_* methods that sets "
            "`units_type`"
        )
        units = getattr(pq, self.units_map[self.units_type])
        if not value.simplified.units == units:
            self._error("%s" % value, "Must have dimensions of %s." % self.units_type)
        return True


[docs]    def _validate_type_time(self, value: pq.quantity.Quantity) -> bool:
        """Validate fields requiring `units` of seconds.

        Args:
            value (pq.quantity.Quantity): A python quantity instance.

        Returns:
            bool: Whether it is valid.
        """
        return self.validate_units(value)


[docs]    def _validate_type_voltage(self, value: pq.quantity.Quantity) -> bool:
        """Validate fields requiring `units` of volts.

        Args:
            value (pq.quantity.Quantity): A python quantity instance.

        Returns:
            bool: Whether it is valid.
        """
        return self.validate_units(value)


[docs]    def _validate_type_current(self, value: pq.quantity.Quantity) -> bool:
        """Validate fields requiring `units` of amps.

        Args:
            value (pq.quantity.Quantity): A python quantity instance.

        Returns:
            bool: Whether it is valid.
        """
        return self.validate_units(value)






          

      

      

    

  

    
      
          
            
  Source code for sciunit.models.backends

"""Base class for simulator backends for SciUnit models."""

import inspect
import pickle
import shelve
import tempfile
from pathlib import Path
from typing import Any, Union

from sciunit.base import SciUnit, config

available_backends = {}


[docs]def register_backends(vars: dict) -> None:
    """Register backends for use with models.

    Args:
        vars (dict): a dictionary of variables obtained from e.g. `locals()`,
                     at least some of which are Backend classes, e.g. from imports.
    """
    new_backends = {
        x if x is None else x.replace("Backend", ""): cls
        for x, cls in vars.items()
        if inspect.isclass(cls) and issubclass(cls, Backend)
    }
    available_backends.update(new_backends)



[docs]class Backend(SciUnit):
    """
    Base class for simulator backends.

    Should only be used with model classes derived from `RunnableModel`.
    Supports caching of simulation results.
    Backend classes should implement simulator-specific
    details of modifying, running, and reading results from the simulation.
    """

[docs]    def init_backend(self, *args, **kwargs) -> None:
        """Initialize the backend."""
        self.model.attrs = {}

        self.use_memory_cache = kwargs.get("use_memory_cache", True)
        if self.use_memory_cache:
            self.init_memory_cache()
        self.use_disk_cache = kwargs.get("use_disk_cache", False)
        if self.use_disk_cache:
            self.init_disk_cache(location=self.use_disk_cache)
        self.load_model()


    #: Name of the backend
    name = None

    #: The function that handles running the simulation
    f = None

    #: Optional list of state variables for a backend to record.
    recorded_variables = None

    state_hide = ["memory_cache", "_results", "stdout", "exec_in_dir", "model"]

[docs]    def init_cache(self) -> None:
        """Initialize the cache."""
        self.init_memory_cache()
        self.init_disk_cache()


[docs]    def init_memory_cache(self) -> None:
        """Initialize the in-memory version of the cache."""
        self.memory_cache = {}


[docs]    def init_disk_cache(self, location: Union[str, Path, bool, None] = None) -> None:
        """Initialize the on-disk version of the cache."""
        if isinstance(location, (str, Path)):
            location = str(location)
        else:
            # => "~/.sciunit/cache"
            location = str(config.path.parent / "cache")

        self.disk_cache_location = location


[docs]    def clear_disk_cache(self) -> None:
        """Removes the cache file from the disk if it exists.
        """
        path = Path(self.disk_cache_location)

        if path.exists():
            path.unlink()


[docs]    def get_memory_cache(self, key: str = None) -> dict:
        """Return result in memory cache for key 'key' or None if not found.

        Args:
            key (str, optional): [description]. Defaults to None.

        Returns:
            dict: The memory cache for key 'key' or None if not found.
        """
        key = self.model.hash() if key is None else key
        if not getattr(self, "memory_cache", False):
            self.init_memory_cache()
        self._results = self.memory_cache.get(key)
        return self._results


[docs]    def get_disk_cache(self, key: str = None) -> Any:
        """Return result in disk cache for key 'key' or None if not found.

        Args:
            key (str, optional): keys that will be used to find cached data. Defaults to None.

        Returns:
            Any: The disk cache for key 'key' or None if not found.
        """
        key = self.model.hash() if key is None else key
        if not getattr(self, "disk_cache_location", False):
            self.init_disk_cache()
        disk_cache = shelve.open(str(self.disk_cache_location))
        self._results = disk_cache.get(key)
        disk_cache.close()
        return self._results


[docs]    def set_memory_cache(self, results: Any, key: str = None) -> None:
        """Store result in memory cache with key matching model state.

        Args:
            results (Any): [description]
            key (str, optional): [description]. Defaults to None.
        """
        key = self.model.hash() if key is None else key
        if not getattr(self, "memory_cache", False):
            self.init_memory_cache()
        self.memory_cache[key] = results


[docs]    def set_disk_cache(self, results: Any, key: str = None) -> None:
        """Store result in disk cache with key matching model state.

        Args:
            results (Any): [description]
            key (str, optional): [description]. Defaults to None.
        """
        if not getattr(self, "disk_cache_location", False):
            self.init_disk_cache()
        disk_cache = shelve.open(str(self.disk_cache_location))
        key = self.model.hash() if key is None else key
        disk_cache[key] = results
        disk_cache.close()


[docs]    def load_model(self) -> None:
        """Load the model into memory."""


[docs]    def set_attrs(self, **attrs) -> None:
        """Set model attributes on the backend."""


[docs]    def set_run_params(self, **run_params) -> None:
        """Set model attributes on the backend."""


[docs]    def backend_run(self) -> Any:
        """Check for cached results; then run the model if needed.

        Returns:
            Any: The result of running backend.
        """
        if self.use_memory_cache or self.use_disk_cache:
            key = self.model.hash()
        if self.use_memory_cache and self.get_memory_cache(key):
            return self.cache_to_results(self._results)
        if self.use_disk_cache and self.get_disk_cache(key):
            return self.cache_to_results(self._results)
        results = self._backend_run()
        if self.use_memory_cache:
            self.set_memory_cache(self.results_to_cache(results), key)
        if self.use_disk_cache:
            self.set_disk_cache(self.results_to_cache(results), key)
        return results


[docs]    def cache_to_results(self, cache: Any) -> Any:
        """A method to convert cache to some hypothetical Results object.

        Args:
            cache (Any): An object returned from .get_memory_cache() or .get_disk_cache().

        Returns:
            Any (optional): Either an object with the results of the simulation,
            or None (e.g. if cache_to_results() simply injects the results into some global object).
        """
        return cache


[docs]    def results_to_cache(self, results: Any) -> Any:
        """A method to convert the results from your model run
        into storable cache object (usually a simple dictionary or an array).

        Args:
            results (Any): An object returned from your ._backend_run().

        Returns:
            Any: The results in the format that's good for storing in cache.
        """
        return results


[docs]    def _backend_run(self) -> Any:
        """Run the model via the backend."""
        raise NotImplementedError("Each backend must implement '_backend_run'")


[docs]    def save_results(self, path: Union[str, Path] = ".") -> None:
        """Save results on disk.

        Args:
            path (Union[str, Path], optional): [description]. Defaults to '.'.
        """
        with open(path, "wb") as f:
            pickle.dump(self.results, f)




[docs]class BackendException(Exception):
    """Generic backend exception class."""



# Register the base class as a Backend just so that there is
# always something available.  This Backend won't do anything
# useful other than caching.
register_backends({None: Backend})




          

      

      

    

  

    
      
          
            
  Source code for sciunit.models.base

"""Base class for SciUnit models."""

import inspect
from fnmatch import fnmatchcase
from typing import Union

from sciunit.base import SciUnit
from sciunit.capabilities import Capability


[docs]class Model(SciUnit):
    """Abstract base class for sciunit models."""

[docs]    def __init__(self, name=None, **params):
        """Instantiate model."""
        if name is None:
            name = self.__class__.__name__
        self.name = name
        self.params = params
        super(Model, self).__init__()
        self.check_params()


    name = None
    """The name of the model. Defaults to the class name."""

    description = ""
    """A description of the model."""

    params = None
    """The parameters to the model (a dictionary).
    These distinguish one model of a class from another."""

    run_args = None
    """These are the run-time arguments for the model.
    Execution of run() should make use of these arguments."""

    extra_capability_checks = None
    """Optional extra checks of capabilities on a per-instance basis."""

    _backend = None
    """Optional model backend for executing some methods, e.g. simulations."""

    state_hide = ["results", "temp_dir", "_temp_dir", "stdout"]

[docs]    @classmethod
    def get_capabilities(cls) -> list:
        """List the model's capabilities."""
        capabilities = []
        for _cls in cls.mro():
            if (
                issubclass(_cls, Capability)
                and _cls is not Capability
                and not issubclass(_cls, Model)
            ):
                capabilities.append(_cls)
        return capabilities


    @property
    def capabilities(self) -> list:
        return self.__class__.get_capabilities()

    @property
    def failed_extra_capabilities(self) -> list:
        """Check to see if instance passes its `extra_capability_checks`."""
        failed = []
        if self.extra_capability_checks is not None:
            for capability, f_name in self.extra_capability_checks.items():
                f = getattr(self, f_name)
                instance_capable = f()
                if isinstance(self, capability) and not instance_capable:
                    failed.append(capability)
        return failed

[docs]    def describe(self) -> str:
        """Describe the model.

        Returns:
            str: The description of the model.
        """
        result = "No description available"
        if self.description:
            result = "%s" % self.description
        else:
            if self.__doc__:
                s = []
                s += [self.__doc__.strip().replace("\n", "").replace("    ", " ")]
                result = "\n".join(s)
        return result


[docs]    def curr_method(self, back: int = 0) -> str:
        """Return the name of the current method (calling this one).

        Args:
            back (int, optional): [description]. Defaults to 0.

        Returns:
            str: The name of the current method that calls this one.
        """
        return inspect.stack()[1 + back][3]


[docs]    def check_params(self) -> None:
        """Check model parameters to see if they are reasonable.

        For example, this method could check self.params to see if a particular
        value was within an acceptable range.  This should be implemented
        as needed by specific model classes.
        """


[docs]    def is_match(self, match: Union[str, "Model"]) -> bool:
        """Return whether this model is the same as `match`.

        Matches if the model is the same as or has the same name as `match`.

        Args:
            match (Union[str, 'Model']): [description]

        Returns:
            bool: Whether this model is the same as `match`.
        """
        result = False
        if self == match:
            result = True
        elif isinstance(match, str) and fnmatchcase(self.name, match):
            result = True  # Found by instance or name
        return result


[docs]    def __getattr__(self, attr):
        try:
            result = super(Model, self).__getattribute__(attr)
        except AttributeError:
            try:
                result = self._backend.__getattribute__(attr)
            except:
                raise AttributeError("Model %s has no attribute %s" % (self, attr))
        return result


[docs]    def __str__(self):
        """Return the model name."""
        return "%s" % self.name


[docs]    def __repr__(self):
        """Returns a representation of the model."""
        return "%s (%s)" % (self.name, self.__class__.__name__)






          

      

      

    

  

    
      
          
            
  Source code for sciunit.models.examples

"""Example SciUnit model classes."""

import random
from typing import Union

from sciunit.capabilities import ProducesNumber
from sciunit.models import Model
from sciunit.utils import (  # Decorator for caching of capability method results.
    class_intern,
    method_cache,
    method_memoize,
)


[docs]class ConstModel(Model, ProducesNumber):
    """A model that always produces a constant number as output."""

[docs]    def __init__(self, constant: Union[int, float], name: str = None):
        self.constant = constant
        super(ConstModel, self).__init__(name=name, constant=constant)


[docs]    def produce_number(self) -> Union[int, float]:
        return self.constant




[docs]class UniformModel(Model, ProducesNumber):
    """A model that always produces a random uniformly distributed number.
    in [a,b] as output."""

[docs]    def __init__(self, a, b, name=None):
        self.a, self.b = a, b
        super(UniformModel, self).__init__(name=name, a=a, b=b)


[docs]    def produce_number(self) -> float:
        """Produece a number between `a` and `b`.

        Returns:
            float: The number between a and b.
        """
        return random.uniform(self.a, self.b)




################################################################
# Here are several examples of caching and sharing can be used
# to reduce the computational load of testing.
################################################################


[docs]class UniqueRandomNumberModel(Model, ProducesNumber):
    """An example model to ProducesNumber."""

[docs]    def produce_number(self) -> float:
        """Each call to this method will produce a different random number.

        Returns:
            float: A random number produced.
        """
        return random.random()




[docs]class RepeatedRandomNumberModel(Model, ProducesNumber):
    """An example model to demonstrate ProducesNumber with cypy.lazy."""

[docs]    @method_memoize
    def produce_number(self):
        """Each call to this method will produce the same random number as was returned in the first call, ensuring reproducibility and eliminating computational overhead.

        Returns:
            float: A random number produced.
        """
        return random.random()




[docs]@class_intern
class SharedModel(Model):
    """A model that, each time it is instantiated with the same parameters,
    will return the same instance at the same locaiton in memory.
    Attributes should not be set post-instantiation
    unless the goal is to set those attributes on all models of this class."""



[docs]class PersistentUniformModel(UniformModel):
    """TODO"""

[docs]    def run(self) -> None:
        self._x = random.uniform(self.a, self.b)


[docs]    def produce_number(self) -> float:
        return self._x




[docs]class CacheByInstancePersistentUniformModel(PersistentUniformModel):
    """TODO"""

    @method_cache(by="instance", method="run")
    def produce_number(self) -> float:
        return self._x



[docs]class CacheByValuePersistentUniformModel(PersistentUniformModel):
    """TODO"""

    @method_cache(by="value", method="run")
    def produce_number(self) -> float:
        return self._x





          

      

      

    

  

    
      
          
            
  Source code for sciunit.models.runnable

"""Runnable model."""

import inspect
import warnings
from typing import Union

import sciunit.capabilities as cap

from .backends import Backend, available_backends
from .base import Model


[docs]class RunnableModel(Model, cap.Runnable):
    """A model which can be run to produce simulation results."""

[docs]    def __init__(
        self,
        name,  # Name of the model
        backend=None,  # Backend to run the models
        attrs=None,  # Optional dictionary of model attributes
    ):
        super(RunnableModel, self).__init__(name=name)
        self.skip_run = False  # Backend can use this to skip simulation
        self.run_params = {}  # Should be reset between tests
        self.print_run_params = False  # Print the run parameters with each run
        self.default_run_params = {}  # Should be applied to all tests
        if attrs and not isinstance(attrs, dict):
            raise TypeError("Model 'attrs' must be a dictionary.")
        self.attrs = attrs if attrs else {}
        self.set_backend(backend)
        self.use_default_run_params()


[docs]    def get_backend(self):
        """Return the simulation backend."""
        return self._backend


[docs]    def set_backend(self, backend: Union[str, tuple, list, None]):
        """Set the simulation backend.

        Args:
            backend (Union[str, tuple, list, None]): One or more name(s) of backend(s).
                                                     The name of backend should be registered before using.

        Raises:
            TypeError: Backend must be string, tuple, list, or None
            Exception: The backend was not found.
        """
        if inspect.isclass(backend) and Backend in backend.__bases__:
            name = backend.__name__
            args = []
            kwargs = {}
            available_backends[name] = backend
        elif isinstance(backend, str):
            name = backend if len(backend) else None
            args = []
            kwargs = {}
        elif isinstance(backend, (tuple, list)):
            name = ""
            args = []
            kwargs = {}
            for i in range(len(backend)):
                if i == 0:
                    name = backend[i]
                else:
                    if isinstance(backend[i], dict):
                        kwargs.update(backend[i])
                    else:
                        args += backend[i]
        elif backend is None:
            name = None
            args = []
            kwargs = {}
        else:
            raise TypeError(
                "The backend must be of type Backend, string, tuple, list, or None"
            )
        if name in available_backends:
            self.backend = name
            self._backend = available_backends[name]()
        elif name is None:
            # The base class should not be called.
            warnings.warn(
                "The `None` backend was selected and will have limited functionality"
            )
        else:
            raise Exception("Backend %s not found in backends.py" % name)
        self._backend.model = self
        self._backend.init_backend(*args, **kwargs)


[docs]    def run(self, **run_params) -> None:
        """Run the simulation (or lookup the results in the cache)."""
        self.use_default_run_params()
        self.set_run_params(**run_params)
        if self.print_run_params:
            print("Run Params:", self.run_params)
        self.results = self._backend.backend_run()


[docs]    def set_attrs(self, **attrs) -> None:
        """Set model attributes, e.g. input resistance of a cell."""
        self.attrs.update(attrs)
        self._backend.set_attrs(**attrs)


[docs]    def set_run_params(self, **run_params) -> None:
        """Set run-time parameters, e.g. the somatic current to inject."""
        self.run_params.update(run_params)
        self.check_run_params()
        self._backend.set_run_params(**run_params)


[docs]    def check_run_params(self) -> None:
        """Check if run parameters are reasonable for this model class.

        Raise a sciunit.BadParameterValueError if any of them are not.
        """


[docs]    def reset_run_params(self) -> None:
        self.run_params = {}


[docs]    def set_default_run_params(self, **params) -> None:
        self.default_run_params.update(params)


[docs]    def use_default_run_params(self) -> None:
        for key, value in self.default_run_params.items():
            if key not in self.run_params:
                self.set_run_params(**{key: value})


[docs]    def reset_default_run_params(self) -> None:
        self.default_run_params = {}


    @property
    def state(self):
        return self._state(keys=["name", "url", "attrs", "run_params", "backend"])

[docs]    def __del__(self) -> None:
        if hasattr(self, "temp_dir"):
            self.temp_dir.cleanup()  # Delete the temporary directory
            s = super(RunnableModel, self)
            if hasattr(s, "__del__"):
                s.__del__()






          

      

      

    

  

    
      
          
            
  Source code for sciunit.scores.base

"""Base class for SciUnit scores."""

import imp
import logging
import math
import sys
from copy import copy
from typing import Tuple, Union

import numpy as np
from quantities import Quantity

from sciunit.base import SciUnit, config, ipy, log
from sciunit.errors import InvalidScoreError

# Set up score logger
score_logger = logging.getLogger("sciunit_scores")
if ipy:
    imp.reload(logging)
    sl_handler = logging.StreamHandler(sys.stdout)
    score_logger.addHandler(sl_handler)
score_log_level = config.get("score_log_level", 1)
score_logger.setLevel(score_log_level)


[docs]class Score(SciUnit):
    """Abstract base class for scores."""

[docs]    def __init__(
        self, score: Union["Score", float, int, Quantity], related_data: dict = None
    ):
        """Abstract base class for scores.

        Args:
            score (Union['Score', float, int, Quantity], bool): A raw value to wrap in a Score class.
            related_data (dict, optional): Artifacts to store with the score.
        """
        self.check_score(score)
        if related_data is None:
            related_data = {}
        self.score, self.related_data = score, related_data
        if isinstance(score, Exception):
            # Set to error score to use its summarize().
            self.__class__ = ErrorScore
        super(Score, self).__init__()


    score = None
    """The score itself."""

    _best = None
    """The best possible score of this type"""

    _worst = None
    """The best possible score of this type"""

    _allowed_types = None
    """List of allowed types for the score argument"""

    _allowed_types_message = (
        "Score of type %s is not an instance " "of one of the allowed types: %s"
    )
    """Error message when score argument is not one of these types"""

    _description = ""
    """A description of this score, i.e. how to interpret it.
    Provided in the score definition"""

    description = ""
    """A description of this score, i.e. how to interpret it.
    For the user to set in bind_score"""

    _raw = None
    """A raw number arising in a test's compute_score,
    used to determine this score. Can be set for reporting a raw value
    determined in Test.compute_score before any transformation,
    e.g. by a Converter"""

    related_data = None
    """Data specific to the result of a test run on a model."""

    test = None
    """The test taken. Set automatically by Test.judge."""

    model = None
    """The model judged. Set automatically by Test.judge."""

    observation_schema = None

    state_hide = ["related_data"]

[docs]    @classmethod
    def observation_preprocess(cls, observation: dict) -> dict:
        return observation


[docs]    @classmethod
    def observation_postprocess(cls, observation: dict) -> dict:
        return observation


[docs]    def check_score(self, score: "Score") -> None:
        """Check the score with imposed additional constraints in the subclass on the score, e.g. the range of the allowed score.

        Args:
            score (Score): A sciunit score instance.

        Raises:
            InvalidScoreError: Exception raised if `score` is not a instance of sciunit score.
        """
        if self._allowed_types and not isinstance(
            score, self._allowed_types + (Exception,)
        ):
            raise InvalidScoreError(
                self._allowed_types_message % (type(score), self._allowed_types)
            )
        self._check_score(score)


[docs]    def _check_score(self, score: "Score") -> None:
        """A method for each Score subclass to impose additional constraints on the score, e.g. the range of the allowed score.

        Args:
            score (Score): A sciunit score instance.
        """


[docs]    @classmethod
    def compute(cls, observation: dict, prediction: dict):
        """Compute whether the observation equals the prediction.

        Args:
            observation (dict): The observation from the real world.
            prediction (dict): The prediction generated by a model.

        Returns:
            NotImplementedError: Not implemented error.
        """
        return NotImplementedError("")


    @property
    def norm_score(self) -> "Score":
        """A floating point version of the score used for sorting.
        If normalized = True, this must be in the range 0.0 to 1.0,
        where larger is better (used for sorting and coloring tables).

        Returns:
            Score: The [0-1] normalized score.
        """
        return self.score

    @property
    def log_norm_score(self) -> float:
        """The natural logarithm of the `norm_score`.
        This is useful for guaranteeing convexity in an error surface.

        Returns:
            float: The natural logarithm of the `norm_score`.
        """
        return math.log(self.norm_score) if self.norm_score is not None else None

    @property
    def log2_norm_score(self) -> float:
        """The logarithm base 2 of the `norm_score`.
        This is useful for guaranteeing convexity in an error surface.

        Returns:
            float: The logarithm base 2 of the `norm_score`.
        """
        return math.log2(self.norm_score) if self.norm_score is not None else None

    @property
    def log10_norm_score(self) -> float:
        """The logarithm base 10 of the `norm_score`.
        This is useful for guaranteeing convexity in an error surface.

        Returns:
            float: The logarithm base 10 of the `norm_score`.
        """
        return math.log10(self.norm_score) if self.norm_score is not None else None

[docs]    def color(self, value: Union[float, "Score"] = None) -> tuple:
        """Turn the score into an RGB color tuple of three 8-bit integers.

        Args:
            value (Union[float,, optional): The score that will be turned to an RGB color. Defaults to None.

        Returns:
            tuple: A tuple of three 8-bit integers that represents an RGB color.
        """
        if value is None:
            value = self.norm_score
        rgb = Score.value_color(value)
        return rgb


[docs]    @classmethod
    def value_color(cls, value: Union[float, "Score"]) -> tuple:
        """Get a RGB color based on the Score.

        Args:
            value (Union[float,): [description]

        Returns:
            tuple: [description]
        """
        import matplotlib.cm as cm

        if value is None or np.isnan(value):
            rgb = (128, 128, 128)
        else:
            cmap_low = config.get("cmap_low", 38)
            cmap_high = config.get("cmap_high", 218)
            cmap_range = cmap_high - cmap_low
            cmap = cm.RdYlGn(int(cmap_range * value + cmap_low))[:3]
            rgb = tuple([int(x * 256) for x in cmap])
        return rgb


    @property
    def summary(self) -> str:
        """Summarize the performance of a model on a test.

        Returns:
            str: The summary of this score.
        """
        return "=== Model %s achieved score %s on test '%s'. ===" % (
            str(self.model),
            str(self),
            self.test,
        )

[docs]    def summarize(self):
        """[summary]"""
        if self.score is not None:
            log("%s" % self.summary)


[docs]    def _describe(self) -> str:
        """Get the description of this score.

        Returns:
            str: The description of this score.
        """
        result = "No description available"
        if self.score is not None:
            if self.description:
                result = "%s" % self.description
            elif self.test.score_type.__doc__:
                result = self.describe_from_docstring()
        return result


[docs]    def describe_from_docstring(self) -> str:
        """Get the description of this score from the docstring.

        Returns:
            str: The description of this score.
        """
        s = [self.test.score_type.__doc__.strip().replace("\n", "").replace("    ", "")]
        if self.test.converter:
            s += [self.test.converter.description]
        s += [self._description]
        result = "\n".join(s)
        return result


[docs]    def describe(self, quiet: bool = False) -> Union[str, None]:
        """Get the description of this score instance.

        Args:
            quiet (bool, optional): If `True`, then log the description, return the description otherwise.
                                    Defaults to False.

        Returns:
            Union[str, None]: If not `quiet`, then return the description of this score instance.
                            Otherwise, `None`.
        """
        d = self._describe()
        return d


    @property
    def raw(self) -> str:
        """The raw score in string type.

        Returns:
            str: The raw score.
        """
        value = self._raw if self._raw else self.score
        if isinstance(value, (float, np.ndarray)):
            string = "%.4g" % value
            if hasattr(value, "magnitude"):
                string += " %s" % str(value.units)[4:]
        else:
            string = None
        return string

[docs]    def get_raw(self) -> float:
        """Get the raw score.  If there is not raw score, then get score.

        Returns:
            float: The raw score.
        """
        value = copy(self._raw) if self._raw else copy(self.score)
        return value


[docs]    def set_raw(self, raw: float) -> None:
        """Set the raw score.

        Args:
            raw (float): The raw score to be set.
        """
        self._raw = raw


[docs]    def __repr__(self) -> str:
        """[summary]"""
        return self.__str__()


[docs]    def __str__(self) -> str:
        """[summary]"""
        return "%s" % self.score


[docs]    def __eq__(self, other: Union["Score", float]) -> bool:
        """[summary]"""
        if isinstance(other, Score):
            result = self.norm_score == other.norm_score
        else:
            result = self.score == other
        return result


[docs]    def __ne__(self, other: Union["Score", float]) -> bool:
        """[summary]"""
        if isinstance(other, Score):
            result = self.norm_score != other.norm_score
        else:
            result = self.score != other
        return result


[docs]    def __gt__(self, other: Union["Score", float]) -> bool:
        """[summary]"""
        if isinstance(other, Score):
            result = self.norm_score > other.norm_score
        else:
            result = self.score > other
        return result


[docs]    def __ge__(self, other: Union["Score", float]) -> bool:
        """[summary]"""
        if isinstance(other, Score):
            result = self.norm_score >= other.norm_score
        else:
            result = self.score >= other
        return result


[docs]    def __lt__(self, other: Union["Score", float]) -> bool:
        """[summary]"""
        if isinstance(other, Score):
            result = self.norm_score < other.norm_score
        else:
            result = self.score < other
        return result


[docs]    def __le__(self, other: Union["Score", float]) -> bool:
        """[summary]"""
        if isinstance(other, Score):
            result = self.norm_score <= other.norm_score
        else:
            result = self.score <= other
        return result


[docs]    def render_beautiful_msg(self, color: tuple, bg_brightness: int, msg: str):
        result = ""
        result += f"\x1b[38;2;{color[0]};{color[1]};{color[2]}m"
        result += f"\x1b[48;2;{bg_brightness};{bg_brightness};{bg_brightness}m"
        result += msg
        result += "\x1b[0m"
        return result


[docs]    def log(self, **kwargs):
        if self.norm_score is not None:
            level = 100 - math.floor(self.norm_score * 99)
        else:
            level = 50
        kwargs = {
            k: v
            for k, v in kwargs.items()
            if k in ["exc_info", "stack_info", "stacklevel", "extra"]
        }
        msg = "Score: %s for %s on %s" % (self, self.model, self.test)
        color = self.color()
        bg_brightness = config.get("score_bg_brightness", 50)
        msg = self.render_beautiful_msg(color, bg_brightness, msg)
        score_logger.log(level, msg, **kwargs)


    @property
    def score_type(self):
        """The type of the score.

        Returns:
            str: the name of the score class.
        """
        return self.__class__.__name__

[docs]    @classmethod
    def extract_means_or_values(
        cls, observation: dict, prediction: dict, key: str = None
    ) -> Tuple[dict, dict]:
        """Extracts the mean, value, or user-provided key from the observation and prediction dictionaries.

        Args:
            observation (dict): The observation from the real world.
            prediction (dict): The prediction generated by a model.
            key (str, optional): [description]. Defaults to None.

        Returns:
            Tuple[dict, dict]: A tuple that contains the mean of values of observations and the mean of
                                values of predictions.
        """

        obs_mv = cls.extract_mean_or_value(observation, key)
        pred_mv = cls.extract_mean_or_value(prediction, key)
        return obs_mv, pred_mv


[docs]    @classmethod
    def extract_mean_or_value(cls, obs_or_pred: dict, key: str = None) -> float:
        """Extracts the mean, value, or user-provided key from an observation or prediction dictionary.

        Args:
            obs_or_pred (dict): [description]
            key (str, optional): [description]. Defaults to None.

        Raises:
            KeyError: Key not found.

        Returns:
            float: The mean of the values of preditions or observations.
        """

        result = None
        if not isinstance(obs_or_pred, dict):
            result = obs_or_pred
        else:
            keys = ([key] if key is not None else []) + ["mean", "value"]
            for k in keys:
                if k in obs_or_pred:
                    result = obs_or_pred[k]
                    break
            if result is None:
                raise KeyError(
                    ("%s has neither a mean nor a single " "value" % obs_or_pred)
                )
        return result




[docs]class ErrorScore(Score):
    """A score returned when an error occurs during testing."""

    @property
    def norm_score(self) -> float:
        """Get the norm score, which is 0.0 for `ErrorScore` instance.

        Returns:
            float: The norm score.
        """
        return 0.0

    @property
    def summary(self) -> str:
        """Summarize the performance of a model on a test.

        Returns:
            str: A textual summary of the score.
        """
        return "== Model %s did not complete test %s due to error '%s'. ==" % (
            str(self.model),
            str(self.test),
            str(self.score),
        )

[docs]    def _describe(self) -> str:
        return self.summary


[docs]    def __str__(self) -> str:
        return "Error"






          

      

      

    

  

    
      
          
            
  Source code for sciunit.scores.collections

"""SciUnit score collections, such as arrays and matrices.

These collections allow scores to be organized and visualized
by model, test, or both.
"""

import warnings
from datetime import datetime
from typing import List, Tuple, Union

import bs4
import numpy as np
import pandas as pd
from IPython.display import Javascript, display

from sciunit.base import SciUnit, TestWeighted, config
from sciunit.models import Model
from sciunit.scores import FloatScore, NoneScore, Score
from sciunit.tests import Test


[docs]class ScoreArray(pd.Series, SciUnit, TestWeighted):
    """Represents an array of scores derived from a test suite.

    Extends the pandas Series such that items are either
    models subject to a test or tests taken by a model.
    Also displays and compute score summaries in sciunit-specific ways.

    Can use like this, assuming n tests and m models:

    >>> sm[test]

    >>> sm[test]
    (score_1, ..., score_m)
    >>> sm[model]
    (score_1, ..., score_n)
    """

[docs]    def __init__(self, tests_or_models, scores=None, weights=None, name=None):
        if scores is None:
            scores = [NoneScore for tom in tests_or_models]
        tests_or_models = self.check_tests_and_models(tests_or_models)
        self.weights_ = [] if not weights else list(weights)
        name = (name or self.__class__.__name__)
        self._name = name  # Necessary for some reason even though
                           # it is also passed to pd.Series constructor
        super(ScoreArray, self).__init__(data=scores, index=tests_or_models,
                                         name=name)
        self.index_type = "tests" if isinstance(tests_or_models[0], Test) else "models"
        setattr(self, self.index_type, tests_or_models)


    state_hide = ['related_data', 'scores', 'norm_scores', 'style', 'plot', 'iat', 'at', 'iloc', 'loc', 'T']
    
[docs]    def check_tests_and_models(
        self, tests_or_models: Union[Test, Model]
    ) -> Union[Test, Model]:
        assert all([isinstance(tom, Test) for tom in tests_or_models]) or all(
            [isinstance(tom, Model) for tom in tests_or_models]
        ), "A ScoreArray may be indexed by only test or models"
        return tests_or_models


[docs]    def __getitem__(self, item):
        if isinstance(item, str):
            result = self.get_by_name(item)
        else:
            result = super(ScoreArray, self).__getitem__(item)
        return result


[docs]    def get_by_name(self, name: str) -> Union[Model, Test]:
        """Get a test or a model by `name`.

        Args:
            name (str): The name of the model or test.

        Raises:
            KeyError: No model or test with name `name`.

        Returns:
            Union[Model, Test]: The model or test found.
        """
        item = None
        for test_or_model in self.index:
            if test_or_model.name == name:
                item = self.__getitem__(test_or_model)
        if item is None:
            raise KeyError("No model or test with name '%s'" % name)
        return item

    
[docs]    def __setattr__(self, attr, value):
        self.__dict__[attr] = value


    #def __getattr__(self, name):
    #    if name in self.direct_attrs:
    #        attr = self.apply(lambda x: getattr(x, name))
    #    else:
    #        attr = super(ScoreArray, self).__getattribute__(name)
    #    return attr

    @property
    def related_data(self) -> pd.Series:
        return self.map(lambda x: x.related_data)
    
    @property
    def scores_flat(self) -> list:
        return self.values.tolist()
    
    @property
    def scores(self) -> pd.Series:
        return self.map(lambda x: x.score)
    
    score = scores  # Backwards compatibility
    
    @property
    def norm_scores(self) -> pd.Series:
        """Return the `norm_score` for each test.

        Returns:
            float: The `norm_score` for each test.
        """
        return self.map(lambda x: x.norm_score)

[docs]    def mean(self) -> float:
        """Compute a total score for each model over all the tests.

        Uses the `norm_score` attribute, since otherwise direct comparison
        across different kinds of scores would not be possible.

        Returns:
            float: The computed total score for each model over all the tests.
        """

        return np.dot(np.array(self.norm_scores), self.weights)


[docs]    def stature(self, test_or_model: Union[Model, Test]) -> int:
        """Compute the relative rank of a model on a test.

        Rank is against other models that were asked to take the test.

        Args:
            test_or_model (Union[Model, Test]): A sciunit model or test instance.
        Returns:
            int: The rank of the model or test instance.
        """
        return self.norm_scores.rank(ascending=False)[test_or_model]

    
[docs]    def __getstate__(self):
        return SciUnit.__getstate__(self)




[docs]class ScoreMatrix(pd.DataFrame, SciUnit, TestWeighted):
    """Represents a matrix of scores derived from a test suite.
    Extends the pandas DataFrame such that tests are columns and models
    are the index. Also displays and compute score summaries in sciunit-specific ways.

    Can use like this, assuming n tests and m models:

    >>> sm[test]

    >>> sm[test]
    (score_1, ..., score_m)
    >>> sm[model]
    (score_1, ..., score_n)
    """

[docs]    def __init__(self, tests, models, scores=None, weights=None, transpose=False):
        """Constructor of ScoreMatrix class

        Args:
            tests (List[Test]): Test instances that will be in the ScoreMatrix
            models (List[Model]): Model instances that will be in the ScoreMatrix
            scores (List[Score], optional): Score instances that will be in the ScoreMatrix. Defaults to None.
            weights ([type], optional): [description]. Defaults to None.
            transpose (bool, optional): [description]. Defaults to False.
        """

        tests, models, scores = self.check_tests_models_scores(tests, models, scores)
        if transpose:
            super(ScoreMatrix, self).__init__(
                data=scores.T, index=tests, columns=models
            )
        else:
            super(ScoreMatrix, self).__init__(data=scores, index=models, columns=tests)
        with warnings.catch_warnings():
            warnings.filterwarnings(
                "ignore",
                message=(".*Pandas doesn't allow columns " "to be created via a new "),
            )
            self.tests = tests
            self.models = models
            self.weights_ = [] if not weights else list(weights)
            self.transposed = transpose


    show_mean = False
    sortable = False
    colorize = True
    state_hide = ['related_data', 'scores', 'norm_scores', 'style', 'plot', 'iat', 'at', 'iloc', 'loc', 'T']
    
[docs]    def check_tests_models_scores(
        self,
        tests: Union[Test, List[Test]],
        models: Union[Model, List[Model]],
        scores: Union[Score, List[Score]],
    ) -> Tuple[List[Test], List[Model], List[Score]]:
        """Check if `tests`, `models`, and `scores` are lists and covert them to lists if they are not.

        Args:
            tests (List[Test]): A sciunit test instance or a list of the test instances.
            models (List[Model]): A sciunit model instance or a list of the model instances.
            scores (List[Score]): A sciunit score instance or a list of the score instances.

        Returns:
            Tuple[List[Test], List[Model], List[Score]]: Tuple of lists of tests, models, and scores instances.
        """
        if isinstance(tests, Test):
            tests = [tests]
        if isinstance(models, Model):
            models = [models]
        if scores is None:
            scores = [[NoneScore for test in tests] for model in models]
        return tests, models, scores


[docs]    def __getitem__(self, item):
        if isinstance(item, Test):
            return self.get_test(item)
        elif isinstance(item, Model):
            return self.get_model(item)
        elif isinstance(item, str):
            return self.get_by_name(item)
        elif isinstance(item, (list, tuple)) and len(item) == 2:
            return self.get_group(item)
        raise TypeError("Expected test; model; test,model; or model,test")


[docs]    def get_test(self, test: Test) -> ScoreArray:
        """Generate a `ScoreArray` instance with all models and the `test`.

        Args:
            test (Test): The test that will be included in the `ScoreArray` instance.

        Returns:
            ScoreArray: The generated ScoreArray instance.
        """
        return ScoreArray(
            self.models,
            scores=super(ScoreMatrix, self).__getitem__(test),
            weights=self.weights,
            name=test.name,
        )


[docs]    def get_model(self, model: Model) -> ScoreArray:
        """Generate a `ScoreArray` instance with all tests and the `model`.

        Args:
            model (Model): The model that will be included in the `ScoreArray` instance.

        Returns:
            ScoreArray: The generated ScoreArray instance.
        """
        return ScoreArray(self.tests,
                          scores=self.loc[model, :],
                          weights=self.weights,
                          name=model.name)


[docs]    def get_group(self, x: tuple) -> Union[Model, Test, Score]:
        """[summary]

        Args:
            x (tuple): (test, model) or (model, test).

        Raises:
            TypeError: Expected (test, model) or (model, test).

        Returns:
            Union[Model, Test]: (test, model) or (model, test).
        """
        t = int(bool(self.transposed))
        if isinstance(x[0], Test) and isinstance(x[1], Model):
            result = self.loc[x[1 - t], x[t]]
        elif isinstance(x[1], Test) and isinstance(x[0], Model):
            result = self.loc[x[t], x[1 - t]]
        elif isinstance(x[0], str) or isinstance(x[1], str):
            result = self.__getitem__(x[t]).__getitem__(x[1 - t])
        else:
            raise TypeError("Expected (test, model) or (model, test)")
        return result


[docs]    def get_by_name(self, name: str) -> Union[Model, Test]:
        """Get a model or a test from the model or test list by `name`.

        Args:
            name (str): The name of the test or model.

        Raises:
            KeyError: No model or test found by `name`.

        Returns:
            Union[Model, Test]: The model or test found.
        """
        for model in self.models:
            if model.name == name:
                return self.__getitem__(model)
        for test in self.tests:
            if test.name == name:
                return self.__getitem__(test)
        raise KeyError("No model or test with name '%s'" % name)

    
[docs]    def __setattr__(self, attr, value):
        self.__dict__[attr] = value


    #def __getattr__(self, name):
    #    if name in self.direct_attrs:
    #        attr = self.applymap(lambda x: getattr(x, name))
    #    else:
    #        attr = super(ScoreMatrix, self).__getattribute__(name)
    #    return attr
    
    @property
    def related_data(self) -> pd.DataFrame:
        return self.applymap(lambda x: x.related_data)
    
    @property
    def scores_flat(self) -> list:
        return self.values.tolist()
    
    @property
    def scores(self) -> pd.DataFrame:
        return self.applymap(lambda x: x.score)
    
    score = scores  # Backwards compatibility

    @property
    def norm_scores(self) -> pd.DataFrame:
        """Get a DataFrame instance that contains norm scores as a matrix.

        Returns:
            DataFrame: The DataFrame instance that contains norm scores as a matrix.
        """
        return self.applymap(lambda x: x.norm_score)

[docs]    def stature(self, test: Test, model: Model) -> int:
        """Computes the relative rank of a model on a test compared to other models that were asked to take the test.

        Args:
            test (Test): A sciunit test instance.
            model (Model): A sciunit model instance.

        Returns:
            int: The relative rank of a model on a test
        """

        return self[test].stature(model)


[docs]    def copy(self, transpose=False) -> "ScoreMatrix":
        """Get a copy of this ScoreMatrix.

        Returns:
            ScoreMatrix: The transpose of this ScoreMatrix.
        """
        return ScoreMatrix(
            self.tests,
            self.models,
            scores=self.values.T if self.transposed else self.values,
            weights=self.weights,
            transpose=transpose,
        )


    @property
    def T(self) -> "ScoreMatrix":
        """Get transpose of this ScoreMatrix.

        Returns:
            ScoreMatrix: The transpose of this ScoreMatrix.
        """
        return self.copy(transpose=not self.transposed)

[docs]    def add_mean(self):
        is_transposed = isinstance(self.index[0], Test)
        if is_transposed:
            sm = self.T
        else:
            sm = self
        tests = [Test({}, name="Mean")] + sm.tests
        mean_scores = [FloatScore(sm[model].mean()) for model in sm.models]
        mean_scores = np.array(mean_scores).reshape(-1, 1)
        scores = np.hstack([mean_scores, sm.values])
        sm_mean = ScoreMatrix(tests=tests, models=sm.models, scores=scores)
        if is_transposed:
            sm_mean = sm_mean.T
        return sm_mean


[docs]    def _repr_html_(self):
        sm = self
        if self.show_mean:
            sm = sm.add_mean()
        if self.colorize:
            obj = sm.style.applymap(sm.apply_score_color)
        else:
            obj = super(ScoreMatrix, sm)
        return obj._repr_html_()


[docs]    @classmethod
    def apply_score_color(cls, val):
        color = val.color()
        bg_brightness = config.get("score_bg_brightness", 50)
        bg_brightness = [bg_brightness] * 3
        css = "background-color: rgb(%d, %d, %d); " % tuple(bg_brightness)
        css += "color: rgb(%d, %d, %d); text-align: center;" % color
        return css


[docs]    def annotate(
        self, df: pd.DataFrame, html: str, show_mean: bool, colorize: bool
    ) -> Tuple[str, int]:
        """[summary]

        Args:
            df (DataFrame): [description]
            html (str): [description]
            show_mean (bool): [description]
            colorize (bool): [description]

        Returns:
            Tuple[str, int]: [description]
        """
        soup = bs4.BeautifulSoup(html, "lxml")
        if colorize:
            self.annotate_headers(soup, df, show_mean)
            self.annotate_body(soup, df, show_mean)
        table = soup.find("table")
        table_id = table["id"] = hash(datetime.now())
        html = str(soup)
        return html, table_id


[docs]    def annotate_headers(
        self, soup: bs4.BeautifulSoup, df: pd.DataFrame, show_mean: bool
    ) -> None:
        """[summary]

        Args:
            soup ([type]): [description]
            df (DataFrame): [description]
            show_mean (bool): [description]
        """
        for i, row in enumerate(soup.find("thead").findAll("tr")):
            for j, cell in enumerate(row.findAll("th")[1:]):
                self.annotate_header_cell(cell, df, show_mean, i, j)


[docs]    def annotate_header_cell(
        self, cell, df: pd.DataFrame, show_mean: bool, i: int, j: int
    ) -> None:
        """[summary]

        Args:
            cell ([type]): [description]
            df (DataFrame): [description]
            show_mean (bool): [description]
            i (int): [description]
            j (int): [description]
        """
        if show_mean and j == 0:
            self.annotate_mean(cell, df, i)
        else:
            j_ = j - bool(show_mean)
            test = self.tests[j_]
            cell["title"] = test.description
        # Remove ' test' from column headers
        if cell.string[-5:] == " test":
            cell.string = cell.string[:-5]


[docs]    def annotate_body(
        self, soup: bs4.BeautifulSoup, df: pd.DataFrame, show_mean: bool
    ) -> None:
        """[summary]

        Args:
            soup (BeautifulSoup): [description]
            df (DataFrame): [description]
            show_mean (bool): [description]
        """
        for i, row in enumerate(soup.find("tbody").findAll("tr")):
            cell = row.find("th")
            if self.transposed:
                cell["title"] = self.tests[i].describe()
            else:
                cell["title"] = self.models[i].describe()
            for j, cell in enumerate(row.findAll("td")):
                self.annotate_body_cell(cell, df, show_mean, i, j)


[docs]    def annotate_body_cell(
        self, cell, df: pd.DataFrame, show_mean: bool, i: int, j: int
    ) -> None:
        """[summary]

        Args:
            cell ([type]): [description]
            df (DataFrame): [description]
            show_mean (bool): [description]
            i (int): [description]
            j (int): [description]
        """
        if show_mean and j == 0:
            value = self.annotate_mean(cell, df, i)
        else:
            j_ = j - bool(show_mean)
            if self.transposed:
                score = self[self.models[j_], self.tests[i]]
            else:
                score = self[self.models[i], self.tests[j_]]

            if isinstance(score, pd.Series) and score.ndim == 1:
                score = score[0]
            elif isinstance(score, pd.DataFrame) and score.ndim == 2:
                # Select the first item generated by the iterator.
                score = next(score.items(), None)[1][0]

            value = score.norm_score
            cell["title"] = score.describe(quiet=True)
        rgb = Score.value_color(value)
        cell["style"] = "background-color: rgb(%d,%d,%d);" % rgb


[docs]    def annotate_mean(self, cell, df: pd.DataFrame, i: int) -> float:
        """[summary]

        Args:
            cell ([type]): [description]
            df (DataFrame): [description]
            i (int): [description]

        Returns:
            float: [description]
        """
        value = float(df.loc[self.models[i], "Mean"])
        cell["title"] = "Mean sort key value across tests"
        return value


[docs]    def dynamify(self, table_id: str) -> None:
        """[summary]

        Args:
            table_id ([type]): [description]
        """
        prefix = "//ajax.aspnetcdn.com/ajax/jquery.dataTables/1.9.0"
        js = Javascript(
            "$('#%s').dataTable();" % table_id,
            lib=["%s/jquery.dataTables.min.js" % prefix],
            css=["%s/css/jquery.dataTables.css" % prefix],
        )
        display(js)

        
[docs]    def __getstate__(self):
        return SciUnit.__getstate__(self)







          

      

      

    

  

    
      
          
            
  Source code for sciunit.scores.collections_m2m

"""Score collections for direct comparison of models against other models."""

import warnings
from typing import Any, List, Tuple, Union

import pandas as pd

from sciunit.base import SciUnit
from sciunit.models import Model
from sciunit.tests import Test


[docs]class ScoreArrayM2M(pd.Series, SciUnit):
    """
    Represents an array of scores derived from TestM2M.
    Extends the pandas Series such that items are either
    models subject to a test or the test itself.

    Attributes:
        index ([type]): [description]
    """

[docs]    def __init__(
        self, test: Test, models: List[Model], scores: List["sciunit.scores.Score"]
    ):
        items = models if not test.observation else [test] + models
        super(ScoreArrayM2M, self).__init__(data=scores, index=items)

        
    state_hide = ['related_data', 'scores', 'norm_scores', 'style', 'plot', 'iat', 'at', 'iloc', 'loc', 'T']

[docs]    def __getitem__(self, item: Union[str, callable]) -> Any:
        if isinstance(item, str):
            result = self.get_by_name(item)
        else:
            result = super(ScoreArrayM2M, self).__getitem__(item)
        return result


[docs]    def __getattr__(self, name: str) -> Any:
        if name in ["score", "norm_scores", "related_data"]:
            attr = self.apply(lambda x: getattr(x, name))
        else:
            attr = super(ScoreArrayM2M, self).__getattribute__(name)
        return attr


[docs]    def get_by_name(self, name: str) -> str:
        """Get item (can be a model, observation, or test) in `index` by name.

        Args:
            name (str): name of the item.

        Raises:
            KeyError: Item not found.

        Returns:
            Any: Item found.
        """
        for entry in self.index:
            if entry.name == name or name.lower() == "observation":
                return self.__getitem__(entry)
        raise KeyError(
            ("Doesn't match test, 'observation' or " "any model: '%s'") % name
        )


    @property
    def norm_scores(self) -> pd.Series:
        """A series of norm scores.

        Returns:
            Series: A series of norm scores.
        """
        return self.map(lambda x: x.norm_score)



[docs]class ScoreMatrixM2M(pd.DataFrame, SciUnit):
    """
    Represents a matrix of scores derived from TestM2M.
    Extends the pandas DataFrame such that models/observation are both
    columns and the index.
    """

[docs]    def __init__(
        self, test: Test, models: List[Model], scores: List["sciunit.scores.Score"]
    ):
        if not test.observation:
            items = models
        else:
            # better to have header as "observation" than test.name
            # only affects pandas.DataFrame; not test.name in individual scores
            test.name = "observation"
            items = [test] + models
        super(ScoreMatrixM2M, self).__init__(data=scores, index=items, columns=items)
        with warnings.catch_warnings():
            warnings.filterwarnings(
                "ignore",
                message=(".*Pandas doesn't allow columns " "to be created via a new "),
            )
            self.test = test
            self.models = models

            
    state_hide = ['related_data', 'scores', 'norm_scores', 'style', 'plot', 'iat', 'at', 'iloc', 'loc', 'T']

[docs]    def __getitem__(
        self, item: Union[Tuple[Test, Model], str, Tuple[list, tuple]]
    ) -> Any:
        if isinstance(item, (Test, Model)):
            result = ScoreArrayM2M(self.test, self.models, scores=self.loc[item, :])
        elif isinstance(item, str):
            result = self.get_by_name(item)
        elif isinstance(item, (list, tuple)) and len(item) == 2:
            result = self.get_group(item)
        else:
            raise TypeError(
                (
                    "Expected test/'observation'; model; "
                    "test/'observation',model; "
                    "model,test/'observation'; or model,model"
                )
            )
        return result


[docs]    def get_by_name(self, name: str) -> Union[Model, Test]:
        """Get the model or test from the `models` or `tests` by name.

        Args:
            name (str): The name of the model or test.

        Raises:
            KeyError: Raise an exception if there is not a model or test named `name`.

        Returns:
            Union[Model, Test]: The test or model found.
        """
        for model in self.models:
            if model.name == name:
                return self.__getitem__(model)
            if self.test.name == name or name.lower() == "observation":
                return self.__getitem__(self.test)
        raise KeyError(
            ("Doesn't match test, 'observation' or " "any model: '%s'") % name
        )


[docs]    def get_group(self, x: list) -> Any:
        """[summary]

        Args:
            x (list): [description]

        Raises:
            TypeError: [description]

        Returns:
            Any: [description]
        """
        if isinstance(x[0], (Test, Model)) and isinstance(x[1], (Test, Model)):
            return self.loc[x[0], x[1]]
        elif isinstance(x[0], str):
            return self.__getitem__(x[0]).__getitem__(x[1])
        raise TypeError("Expected test/model pair")


[docs]    def __getattr__(self, name: str) -> Any:
        if name in ["score", "norm_score", "related_data"]:
            attr = self.applymap(lambda x: getattr(x, name))
        else:
            attr = super(ScoreMatrixM2M, self).__getattribute__(name)
        return attr


    @property
    def norm_scores(self) -> pd.DataFrame:
        """Get a pandas DataFrame instance that contains norm scores.

        Returns:
            DataFrame: A pandas DataFrame instance that contains norm scores.
        """
        return self.applymap(lambda x: x.norm_score)





          

      

      

    

  

    
      
          
            
  Source code for sciunit.scores.complete

"""Score types for tests that completed successfully.

These include various representations of goodness-of-fit.
"""

import math
from typing import Union

import numpy as np
import quantities as pq

from sciunit import errors, utils

from .base import Score
from .incomplete import InsufficientDataScore


[docs]class BooleanScore(Score):
    """A boolean score, which must be True or False."""

    _allowed_types = (bool,)

    _description = (
        "True if the observation and prediction were "
        "sufficiently similar; False otherwise"
    )

    _best = True

    _worst = False

[docs]    @classmethod
    def compute(cls, observation: dict, prediction: dict) -> "BooleanScore":
        """Compute whether the observation equals the prediction.

        Returns:
            BooleanScore: Boolean score of the observation equals the prediction.
        """
        return cls(observation == prediction)


    @property
    def norm_score(self) -> float:
        """Return 1.0 for a True score and 0.0 for False score.

        Returns:
            float: 1.0 for a True score and 0.0 for False score.
        """
        return 1.0 if self.score else 0.0

[docs]    def __str__(self) -> str:
        return "Pass" if self.score else "Fail"




[docs]class ZScore(Score):
    """A Z score.

    A float indicating standardized difference
    from a reference mean.
    """

    _allowed_types = (float,)

    _description = (
        "The difference between the means of the observation and "
        "prediction divided by the standard deviation of the "
        "observation"
    )

    _best = 0.0  # A Z-Score of 0.0 is best

    _worst = np.inf  # A Z-score of infinity (or negative infinity) is worst

    observation_schema = [
        (
            "Mean, Standard Deviation, N",
            {
                "mean": {"units": True, "required": True},
                "std": {"units": True, "min": 0, "required": True},
                "n": {"type": "integer", "min": 1},
            },
        ),
        (
            "Mean, Standard Error, N",
            {
                "mean": {"units": True, "required": True},
                "sem": {"units": True, "min": 0, "required": True},
                "n": {"type": "integer", "min": 1, "required": True},
            },
        ),
    ]

[docs]    @classmethod
    def observation_postprocess(cls, observation: dict) -> dict:
        if "std" not in observation:
            observation["std"] = observation["sem"] * np.sqrt(observation["n"])


[docs]    @classmethod
    def compute(cls, observation: dict, prediction: dict) -> "ZScore":
        """Compute a z-score from an observation and a prediction.

        Returns:
            ZScore: The computed Z-Score.
        """
        assert isinstance(
            observation, dict
        ), "Observation must be a dict when using ZScore, not type %s" % type(
            observation
        )
        try:
            p_value = prediction["mean"]  # Use the prediction's mean.
        except (TypeError, KeyError, IndexError):  # If there isn't one...
            try:
                p_value = prediction["value"]  # Use the prediction's value.
            except (TypeError, IndexError):  # If there isn't one...
                p_value = prediction  # Use the prediction (assume numeric).
        try:
            o_mean = observation["mean"]
            o_std = observation["std"]
        except KeyError:
            error = "Observation must have keys 'mean' and 'std' " "when using ZScore"
            return InsufficientDataScore(error)
        if o_std <= 0:
            error = "Observation standard deviation must be > 0"
            return InsufficientDataScore(error)
        value = (p_value - o_mean) / o_std
        value = utils.assert_dimensionless(value)
        if np.isnan(value):
            error = "One of the input values was NaN"
            return InsufficientDataScore(error)
        score = cls(value)
        return score


    @property
    def norm_score(self) -> float:
        """Return the normalized score.

        Equals 1.0 for a z-score of 0, falling to 0.0 for extremely positive
        or negative values.
        """
        cdf = (1.0 + math.erf(self.score / math.sqrt(2.0))) / 2.0
        return 1 - 2 * math.fabs(0.5 - cdf)

[docs]    def __str__(self) -> str:
        return "Z = %.2f" % self.score




[docs]class CohenDScore(ZScore):
    """A Cohen's D score.

    A float indicating difference
    between two means normalized by the pooled standard deviation.
    """

    _description = "The Cohen's D between the prediction and the observation"

    _best = 0.0

    _worst = np.inf

[docs]    @classmethod
    def compute(cls, observation: dict, prediction: dict) -> "CohenDScore":
        """Compute a Cohen's D from an observation and a prediction.

        Returns:
            CohenDScore: The computed Cohen's D Score.
        """
        assert isinstance(observation, dict)
        assert isinstance(prediction, dict)
        p_mean = prediction["mean"]  # Use the prediction's mean.
        p_std = prediction["std"]
        o_mean = observation["mean"]
        o_std = observation["std"]
        try:  # Try to pool taking samples sizes into account.
            p_n = prediction["n"]
            o_n = observation["n"]
            s = (
                ((p_n - 1) * (p_std ** 2) + (o_n - 1) * (o_std ** 2)) / (p_n + o_n - 2)
            ) ** 0.5
        except KeyError:  # If sample sizes are not available.
            s = (p_std ** 2 + o_std ** 2) ** 0.5
        value = (p_mean - o_mean) / s
        value = utils.assert_dimensionless(value)
        return cls(value)


[docs]    def __str__(self) -> str:
        return "D = %.2f" % self.score




[docs]class RatioScore(Score):
    """A ratio of two numbers.

    Usually the prediction divided by
    the observation.
    """

    _allowed_types = (float,)

    _description = "The ratio between the prediction and the observation"

    _best = 1.0  # A RatioScore of 1.0 is best

    _worst = np.inf

    observation_schema = {"value": {"units": True, "required": True}}

[docs]    def _check_score(self, score):
        if score < 0.0:
            raise errors.InvalidScoreError(
                (
                    "RatioScore was initialized with "
                    "a score of %f, but a RatioScore "
                    "must be non-negative."
                )
                % score
            )


[docs]    @classmethod
    def compute(cls, observation: dict, prediction: dict, key=None) -> "RatioScore":
        """Compute a ratio from an observation and a prediction.

        Returns:
            RatioScore: A RatioScore of ratio from an observation and a prediction.
        """
        assert isinstance(observation, (dict, float, int, pq.Quantity))
        assert isinstance(prediction, (dict, float, int, pq.Quantity))

        obs, pred = cls.extract_means_or_values(observation, prediction, key=key)
        value = pred / obs
        value = utils.assert_dimensionless(value)
        return cls(value)


    @property
    def norm_score(self) -> float:
        """Return 1.0 for a ratio of 1, falling to 0.0 for extremely small or large values.

        Returns:
            float: The value of the norm score.
        """
        score = math.log10(self.score)
        cdf = (1.0 + math.erf(score / math.sqrt(2.0))) / 2.0
        return 1 - 2 * math.fabs(0.5 - cdf)

[docs]    def __str__(self):
        return "Ratio = %.2f" % self.score




[docs]class RelativeDifferenceScore(Score):
    """A relative difference between prediction and observation.

    The absolute value of the difference between the prediction and the
    observation is divided by a reference value with the same units. This
    reference scale should be chosen for each test such that normalization
    produces directly comparable scores across tests. For example, if 5 volts
    represents a medium size difference for TestA, and 10 seconds represents a
    medium size difference for TestB, then 5 volts and 10 seconds should be
    used for this reference scale in TestA and TestB, respectively. The
    attribute `scale` can be passed to the compute method or set for the whole
    class in advance. Otherwise, a scale of 1 (in the units of the
    observation and prediction) will be used.
    """

    _allowed_types = (float,)

    _description = "The relative difference between the prediction and the observation"

    _best = 0.0  # A RelativeDifferenceScore of 0.0 is best

    _worst = np.inf

    scale = None

[docs]    def _check_score(self, score):
        if score < 0.0:
            raise errors.InvalidScoreError(
                (
                    "RelativeDifferenceScore was initialized with "
                    "a score of %f, but a RelativeDifferenceScore "
                    "must be non-negative."
                )
                % score
            )


[docs]    @classmethod
    def compute(
        cls,
        observation: Union[dict, float, int, pq.Quantity],
        prediction: Union[dict, float, int, pq.Quantity],
        key=None,
        scale: Union[float, int, pq.Quantity, None] = None,
    ) -> "RelativeDifferenceScore":
        """Compute the relative difference between the observation and a prediction.

        Returns:
            RelativeDifferenceScore: A relative difference between an observation and a prediction.
        """
        assert isinstance(observation, (dict, float, int, pq.Quantity))
        assert isinstance(prediction, (dict, float, int, pq.Quantity))

        obs, pred = cls.extract_means_or_values(observation, prediction, key=key)

        scale = scale or cls.scale or (obs / float(obs))
        assert type(obs) is type(scale)
        assert type(obs) is type(pred)
        if isinstance(obs, pq.Quantity):
            assert (
                obs.units == pred.units
            ), "Prediction must have the same units as the observation"
            assert (
                obs.units == scale.units
            ), "RelativeDifferenceScore.Scale must have the same units as the observation"
        assert scale > 0, (
            "RelativeDifferenceScore.scale must be positive (not %g)" % scale
        )
        value = np.abs(pred - obs) / scale
        value = utils.assert_dimensionless(value)
        return cls(value)


    @property
    def norm_score(self) -> float:
        """Return 1.0 for a ratio of 0.0, falling to 0.0 for extremely large values.

        Returns:
            float: The value of the norm score.
        """
        x = self.score
        return 1 / (1 + x)

[docs]    def __str__(self):
        return "Relative Difference = %.2f" % self.score




[docs]class PercentScore(Score):
    """A percent score.

    A float in the range [0, 100.0] where higher is better.
    """

    _description = (
        "100.0 is considered perfect agreement between the "
        "observation and the prediction. 0.0 is the worst possible"
        " agreement"
    )

    _best = 100.0

    _worst = 0.0

[docs]    def _check_score(self, score):
        if not (0.0 <= score <= 100.0):
            raise errors.InvalidScoreError(
                ("Score of %f must be in " "range 0.0-100.0" % score)
            )


    @property
    def norm_score(self) -> float:
        """Return 1.0 for a percent score of 100, and 0.0 for 0.

        Returns:
            float: 1.0 if the percent score is 100, else 0.0.
        """
        return float(self.score) / 100

[docs]    def __str__(self) -> str:
        return "%.1f%%" % self.score




[docs]class FloatScore(Score):
    """A float score.

    A float with any value.
    """

    _allowed_types = (
        float,
        pq.Quantity,
    )

    # The best value is indeterminate without more context.
    # But some float value must be supplied to use methods like Test.ace().
    _best = 0.0

    # The best value is indeterminate without more context.
    _worst = 0.0

[docs]    def _check_score(self, score):
        if isinstance(score, pq.Quantity) and score.size != 1:
            raise errors.InvalidScoreError("Score must have size 1.")


    _description = (
        "There is no canonical mapping between this score type and"
        " a measure of agreement between the observation and the "
        "prediction"
    )

[docs]    @classmethod
    def compute_ssd(cls, observation: dict, prediction: dict) -> Score:
        """Compute sum-squared diff between observation and prediction.

        Args:
            observation (dict): The observation to be used for computing the sum-squared diff.
            prediction (dict): The prediction to be used for computing the sum-squared diff.

        Returns:
            Score: The sum-squared diff between observation and prediction.
        """
        # The sum of the squared differences.
        value = ((observation - prediction) ** 2).sum()
        score = cls(value)
        return score


[docs]    def __str__(self) -> str:
        return "%.3g" % self.score




[docs]class RandomScore(FloatScore):
    """A random score in [0,1].

    This has no scientific value and should only be used for debugging
    purposes. For example, one might assign a random score under some error
    condition to move forward with an application that requires a numeric
    score, and use the presence of a RandomScore in the output as an
    indication of an internal error.
    """

    _allowed_types = (float,)

    _description = (
        "There is a random number in [0,1] and has no relation to "
        "the prediction or the observation"
    )

[docs]    def __str__(self) -> str:
        return "%.3g" % self.score




[docs]class CorrelationScore(Score):
    """A correlation score.
    A float in the range [-1.0, 1.0] representing the correlation coefficient.
    """

    _description = (
        "A correlation of -1.0 shows a perfect negative correlation,"
        "while a correlation of 1.0 shows a perfect positive correlation."
        "A correlation of 0.0 shows no linear relationship between the movement of the two variables"
    )

    _best = 1.0

    _worst = -1.0

[docs]    def _check_score(self, score):
        if not (-1.0 <= score <= 1.0):
            raise errors.InvalidScoreError(
                ("Score of %.3g must be in " "range [-1.0, 1.0]" % score)
            )


[docs]    @classmethod
    def compute(cls, observation, prediction):
        """Compute whether the observation equals the prediction."""
        return cls(float(np.corrcoef(observation, prediction)[0, 1]))


[docs]    def __str__(self):
        return "%.3g" % self.score






          

      

      

    

  

    
      
          
            
  Source code for sciunit.scores.incomplete

"""Score types for tests that did not complete successfully.

These include details about the various possible reasons
that a particular combination of model and test could not be completed.
"""

from sciunit.errors import InvalidScoreError

from .base import Score


[docs]class NoneScore(Score):
    """A `None` score.

    Usually indicates that the model has not been
    checked to see if it has the capabilities required by the test."""

[docs]    def __init__(self, score: Score, related_data: dict = None):
        if isinstance(score, str) or score is None:
            super(NoneScore, self).__init__(score, related_data=related_data)
        else:
            raise InvalidScoreError("Score must be a string or None")


    @property
    def norm_score(self) -> None:
        """Return None as the norm score of this NoneScore instance.

        Returns:
            None: The norm score, which is None.
        """
        return None

[docs]    def __str__(self) -> str:
        if self.score:
            s = "%s (%s)" % (self.description, self.score)
        else:
            s = self.description
        return s




[docs]class TBDScore(NoneScore):
    """A TBD (to be determined) score. Indicates that the model has
    capabilities required by the test but has not yet taken it."""

    description = "None"



[docs]class NAScore(NoneScore):
    """A N/A (not applicable) score.

    Indicates that the model doesn't have the
    capabilities that the test requires."""

    description = "N/A"



[docs]class InsufficientDataScore(NoneScore):
    """A score returned when the model or test data
    is insufficient to score the test."""

    description = "Insufficient Data"





          

      

      

    

  

    
      
          
            
  Source code for sciunit.unit_test.backend_tests

"""Unit tests for backends."""

import unittest
from pathlib import Path

from sciunit import Model
from sciunit.models.backends import Backend
from sciunit.utils import NotebookTools

[docs]class BackendsTestCase(unittest.TestCase, NotebookTools):
    """Unit tests for the sciunit module"""

    path = "."

[docs]    def test_backends(self):
        """Test backends."""
        self.do_notebook("backend_tests")


[docs]    def test_backends_init_caches(self):
        myModel = Model()
        backend = Backend()
        backend.model = myModel

        backend.init_backend(use_disk_cache=True, use_memory_cache=True)
        backend.init_backend(use_disk_cache=False, use_memory_cache=True)
        backend.init_backend(use_disk_cache=True, use_memory_cache=False)
        backend.init_backend(use_disk_cache=False, use_memory_cache=False)
        backend.init_cache()


[docs]    def test_backends_init_disk_caches(self):
        # Automatically set disk_cache location
        myModel = Model()
        backend = Backend()
        backend.model = myModel
        backend.init_backend(use_disk_cache=True, use_memory_cache=False)
        self.assertTrue(backend.disk_cache_location.endswith(".sciunit/cache"))

        # Manually set disk_cache location (a string)
        myModel = Model()
        backend = Backend()
        backend.model = myModel
        backend.init_backend(use_disk_cache="/some/good/path", use_memory_cache=False)
        self.assertEqual(backend.disk_cache_location, "/some/good/path")

        # Manually set disk_cache location (a Path)
        myModel = Model()
        backend = Backend()
        backend.model = myModel
        backend.init_backend(use_disk_cache=Path("/some/good/path"), use_memory_cache=False)
        self.assertEqual(backend.disk_cache_location, "/some/good/path")


[docs]    def test_backends_set_caches(self):
        myModel = Model()
        backend = Backend()
        backend.model = myModel
        backend.init_backend(use_disk_cache=True, use_memory_cache=True)
        backend.clear_disk_cache()
        # backend.init_memory_cache()
        self.assertIsNone(backend.get_disk_cache("key1"))
        self.assertIsNone(backend.get_disk_cache("key2"))
        self.assertIsNone(backend.get_memory_cache("key1"))
        self.assertIsNone(backend.get_memory_cache("key2"))
        backend.set_disk_cache("value1", "key1")
        backend.set_memory_cache("value1", "key1")
        self.assertEqual(backend.get_memory_cache("key1"), "value1")
        self.assertEqual(backend.get_disk_cache("key1"), "value1")
        backend.set_disk_cache("value2")
        backend.set_memory_cache("value2")
        self.assertEqual(backend.get_memory_cache(myModel.hash()), "value2")
        self.assertEqual(backend.get_disk_cache(myModel.hash()), "value2")

        backend.load_model()
        backend.set_attrs(test_attribute="test attribute")
        backend.set_run_params(test_param="test parameter")
        backend.init_backend(use_disk_cache=True, use_memory_cache=True)


[docs]    def test_backend_run(self):
        backend = Backend()
        self.assertRaises(NotImplementedError, backend._backend_run)

        class MyBackend(Backend):
            model = Model()

            def _backend_run(self) -> str:
                return "test result"

        backend = MyBackend()
        backend.init_backend(use_disk_cache=True, use_memory_cache=True)
        backend.backend_run()
        backend.set_disk_cache("value1", "key1")
        backend.set_memory_cache("value1", "key1")
        backend.backend_run()
        backend.set_disk_cache("value2")
        backend.set_memory_cache("value2")
        backend.backend_run()

        backend = MyBackend()
        backend.init_backend(use_disk_cache=False, use_memory_cache=True)
        backend.backend_run()
        backend.set_disk_cache("value1", "key1")
        backend.set_memory_cache("value1", "key1")
        backend.backend_run()
        backend.set_disk_cache("value2")
        backend.set_memory_cache("value2")
        backend.backend_run()

        backend = MyBackend()
        backend.init_backend(use_disk_cache=True, use_memory_cache=False)
        backend.backend_run()
        backend.set_disk_cache("value1", "key1")
        backend.set_memory_cache("value1", "key1")
        backend.backend_run()
        backend.set_disk_cache("value2")
        backend.set_memory_cache("value2")
        backend.backend_run()

        backend = MyBackend()
        backend.init_backend(use_disk_cache=False, use_memory_cache=False)
        backend.backend_run()
        backend.set_disk_cache("value1", "key1")
        backend.set_memory_cache("value1", "key1")
        backend.backend_run()
        backend.set_disk_cache("value2")
        backend.set_memory_cache("value2")
        backend.backend_run()


[docs]    def test_backend_cache_to_results(self):
        myModel = Model()
        class MyBackend(Backend):
            def cache_to_results(self, cache):
                return { "color": "red" }

            def results_to_cache(self, results):
                return { "color": "blue" }

            def _backend_run(self):
                return { "color": "white" }

        backend = MyBackend()
        backend.model = myModel
        backend.init_backend(use_disk_cache=False, use_memory_cache=True)
        # On first run we get the original object
        self.assertEqual(backend.backend_run(), { "color": "white" })
        # And on consequent runs we get the object recovered from the cache
        self.assertEqual(backend.backend_run(), { "color": "red" })
        self.assertEqual(backend.backend_run(), { "color": "red" })



if __name__ == "__main__":
    unittest.main()




          

      

      

    

  

    
      
          
            
  Source code for sciunit.unit_test.base

"""Common imports for many unit tests in this directory"""

import sys

import matplotlib as mpl

OSX = sys.platform == "darwin"
if OSX or "Qt" in mpl.rcParams["backend"]:
    mpl.use("Agg")  # Avoid any problems with Macs or headless displays.


[docs]class SuiteBase(object):
    """Abstract base class for testing suites and scores"""

[docs]    def setUp(self):
        from sciunit.models.examples import UniformModel
        from sciunit.tests import RangeTest

        self.M = UniformModel
        self.T = RangeTest


[docs]    def prep_models_and_tests(self):
        from sciunit import TestSuite

        t1 = self.T([2, 3], name="test1")
        t2 = self.T([5, 6])
        m1 = self.M(2, 3)
        m2 = self.M(5, 6)
        ts = TestSuite([t1, t2], name="MySuite")
        return (ts, t1, t2, m1, m2)






          

      

      

    

  

    
      
          
            
  Source code for sciunit.unit_test.base_tests

import unittest

from sciunit.utils import TmpTestFolder

tmp_folder = TmpTestFolder()

[docs]class BaseCase(unittest.TestCase):
    """Unit tests for config files"""

[docs]    @classmethod
    def setUpClass(cls):
        tmp_folder.create()


[docs]    @classmethod
    def tearDownClass(cls):
        tmp_folder.delete()


[docs]    def test_deep_exclude(self):
        from sciunit.base import deep_exclude

        test_state = {"a": 1, "b": 2, "c": 3, "d": 4, "e": 5}
        test_exclude = [("a", "b"), ("c", "d")]
        deep_exclude(test_state, test_exclude)


[docs]    def test_default(self):
        # TODO
        pass


[docs]    def test_SciUnit(self):
        from sciunit.base import SciUnit

        sciunitObj = SciUnit()
        self.assertIsInstance(sciunitObj.properties(), dict)
        self.assertIsInstance(sciunitObj.__getstate__(), dict)
        self.assertIsInstance(sciunitObj.json(), str)
        sciunitObj.json(string=False)
        self.assertIsInstance(sciunitObj._class, dict)
        sciunitObj.testState = "testState"
        SciUnit.state_hide.append("testState")
        self.assertFalse("testState" in sciunitObj.__getstate__())


[docs]    def test_Versioned(self):
        from git import Repo
        from sciunit.base import Versioned

        ver = Versioned()

        # Testing .get_remote()
        # 1. Checking our sciunit .git repo
        # (to make sure .get_remote() works with real repos too!)
        self.assertEqual("origin", ver.get_remote("I am not a remote").name)
        self.assertEqual("origin", ver.get_remote().name)
        # 2. Checking NO .git repo
        self.assertEqual(None, ver.get_remote(repo=None))
        # 3. Checking a .git repo without remotes
        git_repo = Repo.init(tmp_folder.path / "git_repo")
        self.assertEqual(None, ver.get_remote(repo=git_repo))
        # 4. Checking a .git repo with remotes
        origin = git_repo.create_remote("origin", "https://origin.com")
        beta = git_repo.create_remote('beta', "https://beta.com")
        self.assertEqual(origin, ver.get_remote(repo=git_repo))
        self.assertEqual(origin, ver.get_remote("not a remote", repo=git_repo))
        self.assertEqual(beta, ver.get_remote("beta", repo=git_repo))

        # Testing .get_repo()
        self.assertIsInstance(ver.get_repo(), Repo)

        # Testing .get_remote_url()
        self.assertIsInstance(ver.get_remote_url("I am not a remote"), str)



if __name__ == "__main__":
    unittest.main()




          

      

      

    

  

    
      
          
            
  Source code for sciunit.unit_test.command_line_tests

"""Unit tests for command line tools."""

import platform
import tempfile
import unittest
from pathlib import Path

import sciunit


[docs]class CommandLineTestCase(unittest.TestCase):
    """Unit tests for command line tools."""

[docs]    def setUp(self):
        from sciunit.__main__ import main

        self.main = main
        path = Path(sciunit.__path__[0]).resolve()
        SCIDASH_HOME = path.parent.parent
        self.cosmosuite_path = str(SCIDASH_HOME / "scidash")


[docs]    def test_sciunit_1create(self):
        try:
            self.main("--directory", self.cosmosuite_path, "create")
        except Exception as e:
            if "There is already a configuration file" not in str(e):
                raise e
            else:
                temp_path = tempfile.mkdtemp()
                self.main("--directory", temp_path, "create")


[docs]    def test_sciunit_2check(self):
        self.main("--directory", self.cosmosuite_path, "check")


[docs]    def test_sciunit_3run(self):
        self.main("--directory", self.cosmosuite_path, "run")


[docs]    def test_sciunit_4make_nb(self):
        self.main("--directory", self.cosmosuite_path, "make-nb")


    # Skip for python versions that don't have importlib.machinery
[docs]    @unittest.skipIf(
        platform.python_version() < "3.5", "sciunit not supported on Python < 3.5"
    )
    def test_sciunit_5run_nb(self):
        self.main("--directory", self.cosmosuite_path, "run-nb")




if __name__ == "__main__":
    test_program = unittest.main(verbosity=0, buffer=True, exit=False)




          

      

      

    

  

    
      
          
            
  Source code for sciunit.unit_test.config_tests

"""Unit tests for user configuration"""

import unittest
from pathlib import Path

import sciunit


[docs]class ConfigTestCase(unittest.TestCase):
    """Unit tests for config files"""

[docs]    def test_new_config(self):
        sciunit.config.create()

        self.assertTrue(sciunit.config.path.is_file())
        cmap_low = sciunit.config.get("cmap_low")

        self.assertTrue(isinstance(cmap_low, int))
        dummy = sciunit.config.get("dummy", 37)
        self.assertEqual(dummy, 37)
        try:
            sciunit.config.get("dummy")
        except sciunit.Error as e:
            self.assertTrue("does not contain key" in str(e))


[docs]    def test_missing_config(self):
        sciunit.config.path = Path("_delete.json")
        sciunit.config.get_from_disk()


[docs]    def test_bad_config(self):
        sciunit.config.path = Path("_delete.json")
        with open(sciunit.config.path, "w") as f:
            f.write(".......")
        sciunit.config.get_from_disk()




if __name__ == "__main__":
    unittest.main()




          

      

      

    

  

    
      
          
            
  Source code for sciunit.unit_test.converter_tests

"""Unit tests for score converters"""

import unittest


[docs]class ConvertersTestCase(unittest.TestCase):
    """Unit tests for Score converters"""

[docs]    def test_converters(self):
        from sciunit.converters import (
            AtLeastToBoolean,
            AtMostToBoolean,
            LambdaConversion,
            NoConversion,
            RangeToBoolean,
        )
        from sciunit.scores import BooleanScore, ZScore

        old_score = ZScore(1.3)
        new_score = NoConversion().convert(old_score)
        self.assertEqual(old_score, new_score)
        new_score = LambdaConversion(lambda x: x.score ** 2).convert(old_score)
        self.assertEqual(old_score.score ** 2, new_score.score)
        new_score = AtMostToBoolean(3).convert(old_score)
        self.assertEqual(new_score, BooleanScore(True))
        new_score = AtMostToBoolean(1).convert(old_score)
        self.assertEqual(new_score, BooleanScore(False))
        new_score = AtLeastToBoolean(1).convert(old_score)
        self.assertEqual(new_score, BooleanScore(True))
        new_score = AtLeastToBoolean(3).convert(old_score)
        self.assertEqual(new_score, BooleanScore(False))
        new_score = RangeToBoolean(1, 3).convert(old_score)
        self.assertEqual(new_score, BooleanScore(True))
        new_score = RangeToBoolean(3, 5).convert(old_score)
        self.assertEqual(new_score, BooleanScore(False))
        self.assertEqual(new_score.raw, str(old_score.score))


[docs]    def test_converters2(self):
        from sciunit import Score
        from sciunit.converters import Converter

        converterObj = Converter()

        self.assertIsInstance(converterObj.description, str)
        self.assertRaises(NotImplementedError, converterObj._convert, Score(0.5))

        class MyConverter(Converter):
            pass

        myConverterObj = MyConverter()
        self.assertEqual(myConverterObj.description, "No description available")




if __name__ == "__main__":
    unittest.main()




          

      

      

    

  

    
      
          
            
  Source code for sciunit.unit_test.doc_tests

"""Unit tests for documentation"""

import unittest

from sciunit.utils import NotebookTools


[docs]class DocumentationTestCase(NotebookTools, unittest.TestCase):
    """Unit tests for documentation notebooks"""

    path = "../../docs"

[docs]    def test_chapter1(self):
        self.do_notebook("chapter1")


[docs]    def test_chapter2(self):
        self.do_notebook("chapter2")


[docs]    def test_chapter3(self):
        self.do_notebook("chapter3")


[docs]    def test_chapter4(self):
        self.do_notebook("chapter4")


[docs]    def test_chapter5(self):
        self.do_notebook("chapter5")


[docs]    @unittest.skip("Requires sympy")
    def test_chapter6(self):
        self.do_notebook("chapter6")



    # def test_chapter6(self):
    #    self.do_notebook("chapter6")




          

      

      

    

  

    
      
          
            
  Source code for sciunit.unit_test.error_tests

"""Unit tests for sciunit errors"""

import unittest


[docs]class ErrorsTestCase(unittest.TestCase):
    """Unit tests for various error classes"""

[docs]    def test_error_types(self):
        from sciunit import Capability, Model
        from sciunit.errors import (
            BadParameterValueError,
            CapabilityError,
            InvalidScoreError,
            PredictionError,
        )

        CapabilityError(Model(), Capability)
        CapabilityError(Model(), Capability, "this is a test detail")
        PredictionError(Model(), "foo")
        InvalidScoreError()
        BadParameterValueError("x", 3)




if __name__ == "__main__":
    unittest.main()




          

      

      

    

  

    
      
          
            
  Source code for sciunit.unit_test.import_tests

"""Tests of imports of sciunit submodules and other dependencies"""

import unittest


[docs]class ImportTestCase(unittest.TestCase):
    """Unit tests for imports"""

[docs]    def test_quantities(self):
        import quantities as pq

        pq.Quantity([10, 20, 30], pq.pA)


[docs]    def test_import_everything(self):
        import sciunit
        from sciunit.utils import import_all_modules

        # Recursively import all submodules
        import_all_modules(sciunit)




if __name__ == "__main__":
    unittest.main()




          

      

      

    

  

    
      
          
            
  Source code for sciunit.unit_test.model_tests

"""Unit tests for models and capabilities"""

import unittest


[docs]class ModelsTestCase(unittest.TestCase):
    """Unit tests for the sciunit module"""

[docs]    def setUp(self):
        from sciunit.models.examples import UniformModel

        self.M = UniformModel


[docs]    def test_is_match(self):
        from sciunit import Model

        m = Model()
        m2 = Model()
        self.assertFalse(m.is_match(m2))
        self.assertTrue(m.is_match(m))
        self.assertTrue(m.is_match("Model"))


[docs]    def test_getattr(self):
        from sciunit import Model

        m = Model()
        self.assertEqual(m.name, m.__getattr__("name"))


[docs]    def test_curr_method(self):
        from sciunit import Model

        class TestModel(Model):
            def test_calling_curr_method(self):
                return self.curr_method()

        m = TestModel()
        test_method_name = m.test_calling_curr_method()
        self.assertEqual(test_method_name, "test_calling_curr_method")


[docs]    def test_failed_extra_capabilities(self):
        from sciunit import Model

        class TestModel(Model):
            def test_return_none_function(self):
                return None

        m = TestModel()
        m.extra_capability_checks = {TestModel: "test_return_none_function"}
        test_list = m.failed_extra_capabilities

        self.assertEqual(test_list[0], TestModel)
        self.assertEqual(len(test_list), 1)


[docs]    def test_get_model_state(self):
        from sciunit import Model

        m = Model()
        state = m.__getstate__()
        self.assertTrue(["capabilities" in state])
        self.assertTrue(m.capabilities == state["capabilities"])


[docs]    def test_get_model_capabilities(self):
        from sciunit.capabilities import ProducesNumber

        m = self.M(2, 3)
        self.assertEqual(m.capabilities, [ProducesNumber])


[docs]    def test_get_model_description(self):
        m = self.M(2, 3)
        m.describe()
        m.description = "Lorem Ipsum"
        m.describe()


[docs]    def test_check_model_capabilities(self):
        from sciunit.tests import RangeTest

        t = RangeTest([2, 3])
        m = self.M(2, 3)
        t.check(m)


[docs]    def test_check_missing_capabilities_1(self):
        m = self.M(
            2, 3, name="Not actually runnable due to lack of capability provision"
        )
        try:
            m.run()
        except AttributeError as e:
            pass
        else:
            self.fail("Unprovided capability was called and not caught")


[docs]    def test_check_missing_capabilities_2(self):
        from sciunit.capabilities import Runnable
        from sciunit.errors import CapabilityNotImplementedError

        class MyModel(self.M, Runnable):
            pass

        m = MyModel(
            2, 3, name="Not actually runnable due to lack of capability implementation"
        )
        try:
            m.run()
        except CapabilityNotImplementedError as e:
            pass
        else:
            self.fail("Unimplemented capability was called and not caught")


[docs]    def test_check_missing_capabilities_3(self):
        from sciunit.capabilities import Runnable

        class MyModel(self.M, Runnable):
            def run(self):
                print("Actually running!")

        m = MyModel(2, 3, name="Now actually runnable")
        m.run()


[docs]    def test_regular_models(self):
        from sciunit.models.examples import (
            ConstModel,
            PersistentUniformModel,
            UniformModel,
        )

        m = ConstModel(3)
        self.assertEqual(m.produce_number(), 3)

        m = UniformModel(3, 4)
        self.assertTrue(3 < m.produce_number() < 4)

        m = PersistentUniformModel(3, 4)
        m.run()
        self.assertTrue(3 < m.produce_number() < 4)


[docs]    def test_irregular_models(self):
        from sciunit.models.examples import (
            CacheByInstancePersistentUniformModel,
            CacheByValuePersistentUniformModel,
        )

        a = CacheByInstancePersistentUniformModel(2, 3)
        a1 = a.produce_number()
        a2 = a.produce_number()
        self.assertEqual(a1, a2)
        b = CacheByInstancePersistentUniformModel(2, 3)
        b1 = b.produce_number()
        self.assertNotEqual(b1, a2)

        c = CacheByValuePersistentUniformModel(2, 3)
        c1 = c.produce_number()
        c2 = c.produce_number()
        self.assertEqual(c1, c2)
        d = CacheByValuePersistentUniformModel(2, 3)
        d1 = d.produce_number()
        self.assertEqual(d1, c2)




[docs]class CapabilitiesTestCase(unittest.TestCase):
    """Unit tests for sciunit Capability classes"""

[docs]    def test_capabilities(self):
        from sciunit import Model
        from sciunit.capabilities import Capability, ProducesNumber, Runnable
        from sciunit.models import Model
        from sciunit.models.examples import (
            RepeatedRandomNumberModel,
            UniqueRandomNumberModel,
        )

        class MyModel(Model, ProducesNumber):
            def produce_number(self):
                return 3.14

        m = MyModel()
        self.assertEqual(m.produce_number(), 3.14)

        m = UniqueRandomNumberModel()
        self.assertNotEqual(m.produce_number(), m.produce_number())

        m = RepeatedRandomNumberModel()
        self.assertEqual(m.produce_number(), m.produce_number())

        m = Runnable()
        self.assertRaises(BaseException, m.run)
        self.assertRaises(BaseException, m.set_run_params)
        self.assertRaises(BaseException, m.set_default_run_params)

        m = ProducesNumber()
        self.assertRaises(BaseException, m.produce_number)

        m = Capability()
        m.name = "test name"
        self.assertEqual(str(m), "test name")


[docs]    def test_source_check(self):

        from sciunit import Model
        from sciunit.capabilities import Capability
        from sciunit.errors import CapabilityNotImplementedError
        from sciunit.models import Model

        class MyCap1(Capability):
            def fn1(self):
                raise NotImplementedError("fn1 not implemented.")

        class MyCap2(Capability):
            def fn1(self):
                self.unimplemented("fn1 not implemented.")

        class MyCap3(Capability):
            def fn1(self):
                raise CapabilityNotImplementedError(
                    model=self,
                    capability=self.__class__,
                    details="fn1 not implemented.",
                )

        class MyModel1(Model, MyCap1):
            def fn1(self):
                return "fn1 have been implemented"

        class MyModel2(Model, MyCap1):
            pass

        class MyModel3(Model, MyCap2):
            def fn1(self):
                return "fn1 have been implemented"

        class MyModel4(Model, MyCap2):
            pass

        class MyModel5(Model, MyCap3):
            def fn1(self):
                return "fn1 have been implemented"

        class MyModel6(Model, MyCap3):
            pass

        self.assertTrue(MyCap1.source_check(MyModel1()))
        self.assertFalse(MyCap1.source_check(MyModel2()))
        self.assertTrue(MyCap2.source_check(MyModel3()))
        self.assertFalse(MyCap2.source_check(MyModel4()))
        self.assertTrue(MyCap3.source_check(MyModel5()))
        self.assertFalse(MyCap3.source_check(MyModel6()))




[docs]class RunnableModelTestCase(unittest.TestCase):
[docs]    def test_backend(self):
        from sciunit.models import RunnableModel
        from sciunit.models.backends import Backend, register_backends

        self.assertRaises(TypeError, RunnableModel, name="", attrs=1)
        model = RunnableModel(name="test name")
        self.assertIsInstance(model.get_backend(), Backend)
        self.assertRaises(TypeError, model.set_backend, 0)

        model.set_backend(None)
        self.assertRaises(Exception, model.set_backend, "invalid backend")

        model.set_attrs(test_attr="test attribute")
        model.set_run_params(test_run_params="test runtime parameter")
        model.check_run_params()
        model.reset_run_params()
        model.set_default_run_params(test_run_params="test runtime parameter")
        model.reset_default_run_params()
        self.assertIsInstance(model.__getstate__(), dict)

        class MyBackend1(Backend):
            def _backend_run(self) -> str:
                return "test result 1"

        class MyBackend2(Backend):
            def _backend_run(self) -> str:
                return "test result 2"

        name_backend_dict = {"backend1": MyBackend2, "backend2": MyBackend2}
        backend_names = ["backend1", "backend2"]

        model = RunnableModel(name="test name")
        register_backends(name_backend_dict)
        model.set_backend(backend_names)
        model.print_run_params = True
        model.run()

        model = RunnableModel(name="test name")
        model.default_run_params = {"para1": 1}
        model.use_default_run_params()




if __name__ == "__main__":
    unittest.main()




          

      

      

    

  

    
      
          
            
  Source code for sciunit.unit_test.observation_tests

"""Unit tests for observations."""

import unittest

from sciunit.utils import NotebookTools


[docs]class ObservationsTestCase(unittest.TestCase, NotebookTools):
    """Unit tests for the sciunit module"""

    path = "."

[docs]    def test_observation_validation(self):
        """Test validation of observations against the `observation_schema`."""
        self.do_notebook("validate_observation")






          

      

      

    

  

    
      
          
            
  Source code for sciunit.unit_test.score_tests

"""Unit tests for scores and score collections"""

import unittest

import numpy as np
from IPython.display import display
from pandas import DataFrame
from pandas.core.frame import DataFrame
from pandas.core.series import Series
from quantities import Quantity

from sciunit import Score, ScoreArray, ScoreMatrix
from sciunit.errors import InvalidScoreError
from sciunit.models import Model
from sciunit.scores import (
    BooleanScore,
    CohenDScore,
    ErrorScore,
    FloatScore,
    InsufficientDataScore,
    NAScore,
    NoneScore,
    PercentScore,
    RandomScore,
    RatioScore,
    TBDScore,
    ZScore,
)
from sciunit.scores.collections_m2m import ScoreArrayM2M, ScoreMatrixM2M
from sciunit.tests import RangeTest, Test
from sciunit.unit_test.base import SuiteBase
from sciunit.utils import NotebookTools


[docs]class ScoresTestCase(SuiteBase, unittest.TestCase, NotebookTools):

    path = "."

[docs]    def test_score_matrix_constructor(self):
        tests = [Test([1, 2, 3])]
        models = [Model()]
        scores = np.array([ZScore(1.0)])
        ScoreArray(tests)
        scoreMatrix = ScoreMatrix(tests, models, scores)
        scoreMatrix = ScoreMatrix(tests, models, scores, transpose=True)

        tests = Test([1, 2, 3])
        models = Model()
        ScoreMatrix(tests, models, scores)


[docs]    def test_score_matrix(self):
        t, t1, t2, m1, m2 = self.prep_models_and_tests()
        sm = t.judge(m1)

        self.assertRaises(TypeError, sm.__getitem__, 0)

        self.assertEqual(str(sm.get_group((t1, m1))), "Pass")
        self.assertEqual(str(sm.get_group((m1, t1))), "Pass")
        self.assertEqual(str(sm.get_group((m1.name, t1.name))), "Pass")
        self.assertEqual(str(sm.get_group((t1.name, m1.name))), "Pass")

        self.assertRaises(TypeError, sm.get_group, (0, 0))
        self.assertRaises(KeyError, sm.get_by_name, "This name does not exist")

        self.assertIsInstance(sm.__getattr__("score"), DataFrame)
        self.assertIsInstance(sm.norm_scores, DataFrame)
        self.assertIsInstance(sm.T, ScoreMatrix)
        # self.assertIsInstance(sm.to_html(True, True, True), str)
        # self.assertIsInstance(sm.to_html(), str)

        self.assertTrue(type(sm) is ScoreMatrix)
        self.assertTrue(sm[t1][m1].score)
        self.assertTrue(sm["test1"][m1].score)
        self.assertTrue(sm[m1]["test1"].score)
        self.assertFalse(sm[t2][m1].score)
        self.assertEqual(sm[(m1, t1)].score, True)
        self.assertEqual(sm[(m1, t2)].score, False)
        sm = t.judge([m1, m2])
        self.assertEqual(sm.stature(t1, m1), 1)
        self.assertEqual(sm.stature(t1, m2), 2)
        display(sm)

        ######### m2m #################
        t1.observation = [2, 3]
        smm2m = ScoreMatrixM2M(
            test=t1, models=[m1], scores=[[Score(1), Score(1)], [Score(1), Score(1)]]
        )

        self.assertIsInstance(smm2m.__getattr__("score"), DataFrame)
        self.assertIsInstance(smm2m.__getattr__("norm_scores"), DataFrame)
        self.assertIsInstance(smm2m.__getattr__("related_data"), DataFrame)
        self.assertRaises(KeyError, smm2m.get_by_name, "Not Exist")
        self.assertIsInstance(smm2m.norm_scores, DataFrame)
        self.assertRaises(KeyError, smm2m.get_by_name, "Not Exist")
        self.assertRaises(TypeError, smm2m.get_group, [0])
        self.assertIsInstance(smm2m.get_group([m1.name, t1.name]), Score)
        self.assertEqual(smm2m.get_group([m1.name, t1.name]).score, 1)
        self.assertIsInstance(smm2m.get_group([m1, t1]), Score)
        self.assertEqual(smm2m.get_group([m1, t1]).score, 1)


[docs]    def test_score_arrays(self):
        t, t1, t2, m1, m2 = self.prep_models_and_tests()
        sm = t.judge(m1)
        sa = sm[m1]
        self.assertTrue(type(sa) is ScoreArray)
        self.assertIsInstance(sa.__getattr__("score"), Series)
        self.assertRaises(KeyError, sa.get_by_name, "This name does not exist")
        self.assertEqual(list(sa.norm_scores.values), [1.0, 0.0])
        self.assertEqual(sa.stature(t1), 1)
        self.assertEqual(sa.stature(t2), 2)
        self.assertEqual(sa.stature(t1), 1)
        display(sa)

        ######### m2m #################
        sam2m = ScoreArrayM2M(
            test=t1, models=[m1], scores=[[Score(1), Score(1)], [Score(1), Score(1)]]
        )
        self.assertRaises(KeyError, sam2m.get_by_name, "Not Exist")


[docs]    def test_regular_score_types_1(self):
        self.assertEqual(PercentScore(0).norm_score, 0)
        self.assertEqual(PercentScore(100).norm_score, 1)

        score = PercentScore(42)
        self.assertRaises(InvalidScoreError, PercentScore, 101)
        self.assertRaises(InvalidScoreError, PercentScore, -1)
        self.assertEqual(str(score), "42.0%")
        self.assertEqual(score.norm_score, 0.42)

        self.assertEqual(1, ZScore(0.0).norm_score)
        self.assertEqual(0, ZScore(1e12).norm_score)
        self.assertEqual(0, ZScore(-1e12).norm_score)

        ZScore(0.7)
        score = ZScore.compute({"mean": 3.0, "std": 1.0}, {"value": 2.0})

        self.assertIsInstance(
            ZScore.compute({"mean": 3.0}, {"value": 2.0}), InsufficientDataScore
        )
        self.assertIsInstance(
            ZScore.compute({"mean": 3.0, "std": -1.0}, {"value": 2.0}),
            InsufficientDataScore,
        )
        self.assertIsInstance(
            ZScore.compute({"mean": np.nan, "std": np.nan}, {"value": np.nan}),
            InsufficientDataScore,
        )
        self.assertEqual(score.score, -1.0)

        self.assertEqual(1, CohenDScore(0.0).norm_score)
        self.assertEqual(0, CohenDScore(1e12).norm_score)
        self.assertEqual(0, CohenDScore(-1e12).norm_score)
        CohenDScore(-0.3)
        score = CohenDScore.compute(
            {"mean": 3.0, "std": 1.0}, {"mean": 2.0, "std": 1.0}
        )

        self.assertAlmostEqual(-0.707, score.score, 3)
        self.assertEqual("D = -0.71", str(score))

        score = CohenDScore.compute(
            {"mean": 3.0, "std": 10.0, "n": 10}, {"mean": 2.5, "std": 10.0, "n": 10}
        )
        self.assertAlmostEqual(-0.05, score.score, 2)


[docs]    def test_regular_score_types_2(self):
        BooleanScore(True)
        BooleanScore(False)
        score = BooleanScore.compute(5, 5)
        self.assertEqual(score.norm_score, 1)
        score = BooleanScore.compute(4, 5)
        self.assertEqual(score.norm_score, 0)

        self.assertEqual(1, BooleanScore(True).norm_score)
        self.assertEqual(0, BooleanScore(False).norm_score)

        t = RangeTest([2, 3])
        score.test = t
        score.describe()
        score.description = "Lorem Ipsum"
        score.describe()

        score = FloatScore(3.14)
        self.assertRaises(
            InvalidScoreError, score.check_score, Quantity([1, 2, 3], "J")
        )

        obs = np.array([1.0, 2.0, 3.0])
        pred = np.array([1.0, 2.0, 4.0])
        score = FloatScore.compute_ssd(obs, pred)
        self.assertEqual(str(score), "1")
        self.assertEqual(score.score, 1.0)

        score = RatioScore(1.2)
        self.assertEqual(1, RatioScore(1.0).norm_score)
        self.assertEqual(0, RatioScore(1e12).norm_score)
        self.assertEqual(0, RatioScore(1e-12).norm_score)

        self.assertEqual(str(score), "Ratio = 1.20")

        self.assertRaises(InvalidScoreError, RatioScore, -1.0)
        score = RatioScore.compute({"mean": 4.0, "std": 1.0}, {"value": 2.0})

        self.assertEqual(score.score, 0.5)


[docs]    def test_irregular_score_types(self):
        e = Exception("This is an error")
        score = ErrorScore(e)
        score = NAScore(None)
        score = TBDScore(None)
        score = NoneScore(None)
        score = NoneScore("this is a string")
        self.assertIsInstance(str(score), str)
        self.assertRaises(InvalidScoreError, NoneScore, ["this is a string list"])

        score = InsufficientDataScore(None)
        self.assertEqual(score.norm_score, None)


[docs]    def test_only_lower_triangle(self):
        """Test validation of observations against the `observation_schema`."""
        self.do_notebook("test_only_lower_triangle")


[docs]    def test_RandomScore(self):
        """Note: RandomScore is only used for debugging purposes"""
        score = RandomScore(0.5)
        self.assertEqual("0.5", str(score))


[docs]    def test_Score(self):
        self.assertIsInstance(Score.compute({}, {}), NotImplementedError)
        score = Score(0.5)
        self.assertEqual(score.norm_score, 0.5)
        self.assertAlmostEqual(score.log_norm_score, -0.693, 2)
        self.assertAlmostEqual(score.log2_norm_score, -1.0, 1)
        self.assertAlmostEqual(score.log10_norm_score, -0.301, 1)
        self.assertIsInstance(score.raw, str)
        score._raw = "this is a string"
        self.assertIsNone(score.raw)
        self.assertIsInstance(score.__repr__(), str)
        self.assertIsInstance(score.__str__(), str)

        self.assertFalse(score.__ne__(score))
        self.assertTrue(score.__ne__(Score(998.0)))
        self.assertFalse(score.__ne__(0.5))
        self.assertTrue(score.__ne__(0.6))

        self.assertFalse(score.__gt__(score))
        self.assertTrue(score.__gt__(Score(0.2)))
        self.assertFalse(score.__gt__(0.5))
        self.assertTrue(score.__gt__(0.2))

        self.assertFalse(score.__lt__(score))
        self.assertTrue(score.__lt__(Score(0.9)))
        self.assertFalse(score.__lt__(0.5))
        self.assertTrue(score.__lt__(0.9))

        self.assertTrue(score.__le__(score))
        self.assertTrue(score.__le__(Score(0.5)))
        self.assertTrue(score.__le__(0.5))
        self.assertTrue(score.__le__(0.5))
        self.assertFalse(score.__le__(0.1))
        self.assertFalse(score.__le__(Score(0.1)))

        self.assertIsInstance(score.score_type, str)


[docs]    def test_ErrorScore(self):
        score = ErrorScore(0.5)
        self.assertEqual(0.0, score.norm_score)
        self.assertIsInstance(score.summary, str)
        self.assertIsInstance(score._describe(), str)
        self.assertIsInstance(str(score), str)




if __name__ == "__main__":
    unittest.main()




          

      

      

    

  

    
      
          
            
  Source code for sciunit.unit_test.test_tests

"""Unit tests for (sciunit) tests and test suites"""

import unittest

import quantities as pq

from sciunit import Model, TestSuite, config
from sciunit.capabilities import ProducesNumber
from sciunit.errors import Error, InvalidScoreError, ObservationError, ParametersError
from sciunit.models.examples import ConstModel, UniformModel
from sciunit.scores import BooleanScore, FloatScore, ZScore
from sciunit.scores.collections import ScoreMatrix
from sciunit.tests import ProtocolToFeaturesTest, RangeTest, Test, TestM2M

from .base import SuiteBase


[docs]class TestsTestCase(unittest.TestCase):
    """Unit tests for the sciunit module"""

[docs]    def setUp(self):
        self.M = UniformModel
        self.T = RangeTest


[docs]    def test_get_test_description(self):
        t = self.T([2, 3])
        t.describe()
        t.description = "Lorem Ipsum"
        t.describe()

        class MyTest(self.T):
            """Lorem Ipsum"""

        t = MyTest([2, 3])
        t.description = None
        self.assertEqual(t.describe(), "Lorem Ipsum")


[docs]    def test_check_model_capabilities(self):
        t = self.T([2, 3])
        m = self.M(2, 3)
        t.check(m)


[docs]    def test_rangetest(self):
        from sciunit.converters import NoConversion

        range_2_3_test = RangeTest(observation=[2, 3])
        range_2_3_test.converter = NoConversion()
        one_model = ConstModel(2.5)
        self.assertTrue(range_2_3_test.check_capabilities(one_model))
        score = range_2_3_test.judge(one_model)
        self.assertTrue(isinstance(score, BooleanScore))
        self.assertEqual(score.score, True)
        self.assertTrue(score.test is range_2_3_test)
        self.assertTrue(score.model is one_model)


[docs]    def test_Test(self):
        pv = config["PREVALIDATE"]
        config["PREVALIDATE"] = 1
        with self.assertRaises(ObservationError):
            t = Test(None)

        with self.assertRaises(ObservationError):

            class Test2(Test):
                observation_schema = None
                score_type = ZScore
                units = pq.pA

                def generate_prediction(self):
                    return 1

            t = Test2({"mean": 5 * pq.pA})

        t = Test({})
        self.assertRaises(
            ObservationError, t.validate_observation, "I am not an observation"
        )
        t.observation_schema = {}
        t.validate_observation({0: 0, 1: 1})
        Test.observation_schema = [{}, {}]
        self.assertListEqual(t.observation_schema_names(), ["Schema 1", "Schema 2"])
        config["PREVALIDATE"] = pv

        self.assertRaises(ParametersError, t.validate_params, None)
        self.assertRaises(ParametersError, t.validate_params, "I am not an observation")
        t.params_schema = {}
        t.validate_params({0: 1, 1: 2})

        self.assertRaises(Error, t.check_capabilities, "I am not a model")
        t.condition_model(Model())
        self.assertRaises(NotImplementedError, t.generate_prediction, Model())
        self.assertRaises(NotImplementedError, t.optimize, Model())

        self.assertTrue(t.compute_score({0: 2, 1: 2}, {0: 2, 1: 2}).score)
        self.assertFalse(t.compute_score({0: -2, 1: 2}, {0: 2, 1: -2}).score)
        t.score_type = None
        self.assertRaises(NotImplementedError, t.compute_score, {}, {})

        t.score_type = BooleanScore
        self.assertRaises(InvalidScoreError, t.check_score_type, FloatScore(0.5))




[docs]class TestSuitesTestCase(SuiteBase, unittest.TestCase):
    """Unit tests for the sciunit module"""

[docs]    def test_testsuite(self):
        t1 = self.T([2, 3])
        t2 = self.T([5, 6])
        m1 = self.M(2, 3)
        m2 = self.M(5, 6)
        t = TestSuite([t1, t2])
        t.judge([m1, m2])
        self.assertIsInstance(t.check([m1, m2]), ScoreMatrix)
        capa_list = t.check_capabilities(m1)
        self.assertTrue(capa_list[0])
        self.assertTrue(capa_list[1])

        t = TestSuite(
            {"test 1": t1, "test 2": t2, "test 3 (non-Test)": "I am not a Test"}
        )
        self.assertRaises(TypeError, t.assert_tests, 0)
        self.assertRaises(TypeError, t.assert_tests, [0])
        self.assertRaises(TypeError, t.assert_models, 0)
        self.assertRaises(TypeError, t.assert_models, [0])
        self.assertRaises(NotImplementedError, t.optimize, m1)
        self.assertRaises(KeyError, t.__getitem__, "wrong name")
        self.assertIsInstance(t[0], RangeTest)

        t.judge([m1, m2])
        t = TestSuite([t1, t2], skip_models=[m1], include_models=[m2])
        t.judge([m1, m2])


[docs]    def test_testsuite_hooks(self):
        t1 = self.T([2, 3])
        t1.hook_called = False
        t2 = self.T([5, 6])
        m = self.M(2, 3)

        def f(test, tests, score, a=None):
            self.assertEqual(score, True)
            self.assertEqual(a, 1)
            t1.hook_called = True

        ts = TestSuite(
            [t1, t2], name="MySuite", hooks={t1: {"f": f, "kwargs": {"a": 1}}}
        )
        ts.judge(m)
        self.assertEqual(t1.hook_called, True)


[docs]    def test_testsuite_from_observations(self):
        m = self.M(2, 3)
        ts = TestSuite.from_observations(
            [(self.T, [2, 3]), (self.T, [5, 6])], name="MySuite"
        )
        ts.judge(m)


[docs]    def test_testsuite_set_verbose(self):
        t1 = self.T([2, 3])
        t2 = self.T([5, 6])
        t = TestSuite([t1, t2])
        t.set_verbose(True)
        self.assertEqual(t1.verbose, True)
        self.assertEqual(t2.verbose, True)


[docs]    def test_testsuite_serialize(self):
        tests = [RangeTest(observation=(x, x + 3)) for x in [1, 2, 3, 4]]
        ts = TestSuite(tests, name="RangeSuite")
        self.assertTrue(isinstance(ts.json(), str))




[docs]class M2MsTestCase(unittest.TestCase):
    """Tests for the M2M flavor of tests and test suites"""

[docs]    def setUp(self):
        self.myModel1 = ConstModel(100.0, "Model1")
        self.myModel2 = ConstModel(110.0, "Model2")

        class NumberTest_M2M(TestM2M):
            """Dummy Test"""

            score_type = FloatScore
            description = "Tests the parameter 'value' between two models"

            def __init__(self, observation=None, name="ValueTest-M2M"):
                TestM2M.__init__(self, observation, name)
                self.required_capabilities += (ProducesNumber,)

            def generate_prediction(self, model, verbose=False):
                """Implementation of sciunit.Test.generate_prediction."""
                prediction = model.produce_number()
                return prediction

            def compute_score(self, prediction1, prediction2):
                """Implementation of sciunit.Test.score_prediction."""
                score = FloatScore(prediction1 - prediction2)
                score.description = "Difference between model predictions"
                return score

        self.NumberTest_M2M = NumberTest_M2M


[docs]    def test_testm2m_with_observation(self):
        myTest = self.NumberTest_M2M(observation=95.0)
        myScore = myTest.judge([self.myModel1, self.myModel2])

        # Test model vs observation
        self.assertEqual(myScore[myTest][self.myModel1], -5.0)
        self.assertEqual(myScore[self.myModel1][myTest], 5.0)
        self.assertEqual(myScore["observation"][self.myModel2], -15.0)
        self.assertEqual(myScore[self.myModel2]["observation"], 15.0)

        # Test model vs model
        self.assertEqual(myScore[self.myModel1][self.myModel2], -10.0)
        self.assertEqual(myScore[self.myModel2][self.myModel1], 10.0)


[docs]    def test_testm2m_without_observation(self):
        myTest = self.NumberTest_M2M(observation=None)
        myScore = myTest.judge([self.myModel1, self.myModel2])

        # Test model vs model; different ways of specifying individual scores
        self.assertEqual(myScore[self.myModel1][self.myModel2], -10.0)
        self.assertEqual(myScore[self.myModel2][self.myModel1], 10.0)
        self.assertEqual(myScore["Model1"][self.myModel2], -10.0)
        self.assertEqual(myScore["Model2"][self.myModel1], 10.0)
        self.assertEqual(myScore[self.myModel1][self.myModel1], 0.0)
        self.assertEqual(myScore["Model2"]["Model2"], 0.0)


[docs]    def test_testm2m(self):
        myTest = TestM2M(observation=95.0)
        myTest.validate_observation(None)
        myTest.score_type = None
        self.assertRaises(NotImplementedError, myTest.compute_score, {}, {})
        myTest.score_type = BooleanScore
        self.assertTrue(myTest.compute_score(95, 96))
        self.assertRaises(TypeError, myTest.judge, "str")




[docs]class ProtocolToFeaturesTestCase(unittest.TestCase):
[docs]    def test_ProtocolToFeaturesTest(self):
        t = ProtocolToFeaturesTest([1, 2, 3])
        m = Model()
        m.run = lambda: 0

        self.assertIsInstance(t.generate_prediction(m), NotImplementedError)
        self.assertIsInstance(t.setup_protocol(m), NotImplementedError)
        self.assertIsInstance(t.get_result(m), NotImplementedError)
        self.assertIsInstance(t.extract_features(m, list()), NotImplementedError)




if __name__ == "__main__":
    unittest.main()




          

      

      

    

  

    
      
          
            
  Source code for sciunit.unit_test.utils_tests

"""Unit tests for sciunit utility functions and classes"""

import tempfile
import unittest


[docs]class UtilsTestCase(unittest.TestCase):
    """Unit tests for sciunit.utils"""

[docs]    def test_warnings_traceback(self):
        from sciunit.utils import set_warnings_traceback, warn_with_traceback

        set_warnings_traceback(True)
        warn_with_traceback("This is a test warning", Warning, "utils_tests.py", 13)

        set_warnings_traceback(False)
        warn_with_traceback("This is a test warning", Warning, "utils_tests.py", 16)


[docs]    def test_notebook(self):
        from sciunit.utils import NotebookTools

        notebookObj = NotebookTools()
        notebookObj.execute_notebook("../docs/chapter1")


[docs]    def test_log(self):
        from sciunit.base import log, strip_html
        from sciunit.utils import html_log

        str1 = "<b>test log 1</b>"
        str1_stripped = "test log 1"
        str2 = "<i>test log 2</i>"
        self.assertEqual(strip_html(str1), str1_stripped)
        log(str1_stripped)
        html_log(str1, str2)


[docs]    def test_assert_dimensionless(self):
        import quantities as pq

        from sciunit.utils import assert_dimensionless

        assert_dimensionless(3 * pq.s * pq.Hz)
        try:
            assert_dimensionless(3 * pq.s)
        except TypeError:
            pass
        else:
            raise Exception("Should have produced a type error")


[docs]    def test_dict_hash(self):
        from sciunit.utils import dict_hash

        d1 = {"a": 1, "b": 2, "c": 3}
        d2 = {"c": 3, "a": 1, "b": 2}
        dh1 = dict_hash(d1)
        dh2 = dict_hash(d2)
        self.assertTrue(type(dh1) is str)
        self.assertTrue(type(dh2) is str)
        self.assertEqual(d1, d2)


[docs]    def test_import_module_from_path(self):
        from sciunit.utils import import_module_from_path

        temp_file = tempfile.mkstemp(suffix=".py")[1]
        with open(temp_file, "w") as f:
            f.write("value = 42")
        module = import_module_from_path(temp_file)
        self.assertEqual(module.value, 42)


[docs]    def test_versioned(self):
        from sciunit.models.examples import ConstModel

        m = ConstModel(37)
        print("Commit hash is %s" % m.version)
        print("Remote URL is %s" % m.remote_url)
        self.assertTrue("sciunit" in m.remote_url)


[docs]    def test_MockDevice(self):
        from io import StringIO

        from sciunit.utils import MockDevice

        s = StringIO()
        myMD = MockDevice(s)
        myMD.write("test mock device writing")


[docs]    def test_memoize(self):
        from random import randint

        from sciunit.utils import memoize

        @memoize
        def f(a):
            return a + randint(0, 1000000)

        # Should be equal despite the random integer
        # because of memoization
        self.assertEqual(f(3), f(3))


[docs]    def test_intern(self):
        from sciunit.utils import class_intern

        class N:
            def __init__(self, n):
                self.n = n

        five = N(5)
        five2 = N(5)
        self.assertNotEqual(five, five2)

        # Add the decorator to the class N.
        N = class_intern(N)

        five = N(5)
        five2 = N(5)
        self.assertEqual(five, five2)




if __name__ == "__main__":
    unittest.main()




          

      

      

    

  

    
      
          
            
  Source code for sciunit.unit_test.validator_tests

import unittest

import quantities as pq


[docs]class ValidatorTestCase(unittest.TestCase):
[docs]    def test_register(self):
        class TestClass:
            intValue = 0

            def getIntValue(self):
                return self.intValue

        from cerberus import TypeDefinition, Validator

        from sciunit.validators import register_quantity, register_type

        register_type(TestClass, "TestType1")
        q = pq.Quantity([1, 2, 3], "J")
        register_quantity(q, "TestType2")
        self.assertIsInstance(Validator.types_mapping["TestType1"], TypeDefinition)
        self.assertIsInstance(Validator.types_mapping["TestType2"], TypeDefinition)


[docs]    def test_ObservationValidator(self):
        import random

        from sciunit import Test
        from sciunit.validators import ObservationValidator

        long_test_list = [None] * 100
        for index in range(100):
            long_test_list[index] = random.randint(1, 1000)

        q = pq.Quantity([1, 2, 3], "ft")
        units = q.simplified.units
        units.name = "UnitName"

        testObj = Test({})
        testObj.units = units
        testObj.observation = long_test_list
        obsVal = ObservationValidator(test=testObj)

        # test constructor
        self.assertRaises(BaseException, ObservationValidator)
        self.assertIsInstance(obsVal, ObservationValidator)

        # test _validate_iterable
        obsVal._validate_iterable(True, "key", long_test_list)
        self.assertRaises(
            BaseException,
            obsVal._validate_iterable,
            is_iterable=True,
            key="Test key",
            value=0,
        )

        # test _validate_units
        self.assertRaises(
            BaseException,
            obsVal._validate_units,
            has_units=True,
            key="Test Key",
            value="I am not units",
        )

        # units in test object is q.simplified.units
        obsVal._validate_units(has_units=True, key="TestKey", value=q)

        # units in test object is a dict
        testObj.units = {"TestKey": units}
        obsVal._validate_units(has_units=True, key="TestKey", value=q)

        print(
            "debug here..............................................................................."
        )
        # Units dismatch
        q2 = pq.Quantity([1], "J")
        self.assertRaises(
            BaseException,
            obsVal._validate_units,
            has_units=True,
            key="TestKey",
            value=q2,
        )


[docs]    def test_ParametersValidator(self):
        from sciunit.validators import ParametersValidator

        paraVal = ParametersValidator()

        # test validate_quantity
        q = pq.Quantity([1, 2, 3], "A")
        paraVal.validate_quantity(q)
        self.assertRaises(
            BaseException, paraVal.validate_quantity, "I am not a quantity"
        )

        q = pq.Quantity([1, 2, 3], pq.s)
        self.assertTrue(paraVal._validate_type_time(q))
        self.assertRaises(BaseException, paraVal._validate_type_voltage, q)
        self.assertRaises(BaseException, paraVal._validate_type_current, q)

        q = pq.Quantity([1, 2, 3], pq.V)
        self.assertTrue(paraVal._validate_type_voltage(q))
        self.assertRaises(BaseException, paraVal._validate_type_time, q)
        self.assertRaises(BaseException, paraVal._validate_type_current, q)

        q = pq.Quantity([1, 2, 3], pq.A)
        self.assertTrue(paraVal._validate_type_current(q))
        self.assertRaises(BaseException, paraVal._validate_type_voltage, q)
        self.assertRaises(BaseException, paraVal._validate_type_time, q)

        self.assertRaises(
            BaseException, paraVal._validate_type_current, "I am not a quantity"
        )
        self.assertRaises(
            BaseException, paraVal._validate_type_voltage, "I am not a quantity"
        )
        self.assertRaises(
            BaseException, paraVal._validate_type_time, "I am not a quantity"
        )




if __name__ == "__main__":
    unittest.main()
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