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PyUseOCL’s Documentation

PyUseOCL is a python wrapper around the excellent USE OCL [http://sourceforge.net/projects/useocl/] tool
(see also ScribesTools/UseOCL [http://scribestools.readthedocs.org/en/latest/useocl/index.html]).
OCL [http://en.wikipedia.org/wiki/Object_Constraint_Language] refers here to the Object Constraint Language, a part of
the UML [http://en.wikipedia.org/wiki/Unified_Modeling_Language] standard. USE OCL [http://sourceforge.net/projects/useocl/] is a java-based environment
based on OCL [http://en.wikipedia.org/wiki/Object_Constraint_Language].

By parsing different kind of output of the USE OCL [http://sourceforge.net/projects/useocl/] command line tool,
PyUseOCL provides an “poor-man” integration means for python programs
(through the PyUseOCL API). PyUseOCL is mostly intended for
automation. PyUseOCL also provides a few features out of the box
via the a very simple command line.



	Features

	Quick Start Guide
	Installation





	Command Line Interface
	Compiling a class model

	Evaluating some states





	API
	pyuseocl

	pyuseocl.useengine
	USEEngine





	pyuseocl.analyzer
	UseOCLModelFile





	pyuseocl.model
	Association

	AssociationClass

	Attribute

	BasicType

	Class

	Enumeration

	ExpressionPath

	Invariant

	Model

	Operation

	OperationCondition

	OrderedDict

	PostCondition

	PreCondition

	Role

	SimpleType

	SourceElement

	TopLevelElement





	pyuseocl.printer
	UseOCLPrinter





	pyuseocl.converter
	UseOCLConverter





	pyuseocl.soil
	UseSoilSpecification

	isEmptySoilFile()





	pyuseocl.state
	Link

	LinkObject

	Object

	OrderedDict

	State

	StateElement





	pyuseocl.evaluation
	CardinalityViolation

	InvariantEvaluation

	InvariantValidation

	InvariantViolation

	ModelEvaluation

	ModelValidation

	ModelViolation





	pyuseocl.assertion
	InvariantAssertion

	InvariantAssertionEvaluation





	pyuseocl.utils

	pyuseocl.utils.errors
	LocalizedError

	SourceError





	pyuseocl.utils.fragments
	ABCMeta

	Fragment

	Fragmenter

	RegexpFragmenter

	abstractmethod()





	pyuseocl.utils.sources
	AnnotatedSourceFile

	SourceFile





	pyuseocl.utils.zip
	ZipArtefact
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Features

PyUseOCL features includes:


	a python-based AST for structural part of “use” models.
The structural content of .use class models is made avaible in
python in the form of abstract syntax trees.
The pyuseocl.model API provides
classes such as
Class, Attribute, Association,
Invariant, etc. PyUseOCL is just based on hand-craft raw
surface parser, so the content of operations and invariants is not
made available.




	an model evaluation API. The result of evaluation .soil files (i.e.
object models) against .use file (i.e. class model) is made available
as a set of python objects (see pyuseocl.evaluation).



	support for assertions. Assertions like the following can be added in .soil
files as comments:

-- @assert MyClass::MyInvariant1 OK
-- @assert MyClass::MyInvariant2 Failed
-- @assert MyClass::MyInvariant6 OK





An evaluator is then is available to check which assertions are OK, KO or are
failure. If needed, the result is readily available via an API
(see pyuseocl.assertion)



	a simple testing framework providing for instance a class
TestSuite.
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Quick Start Guide

You should be able to install and try PyUseOCL in minutes (assuming
that you have pip [https://pip.pypa.io/en/latest/]).


Installation

Just like nearly all python packages, PyUseOCL can be installed using pip [https://pip.pypa.io/en/latest/]:

$ pip install pyuseocl





You can also download the source from the PyUseOCL github project [https://github.com/scribezone/PyUseOCL].
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Command Line Interface

PyUseOCL provides a very simple Command Line Interface (CLI).


Compiling a class model

To compile a class model use:

python pyuse.py MyClassModel.use





This command launchs the use tool, parse the result and provide output
in a slightly different format. Not a big deal.




Evaluating some states

To evaluate one or more object files against a model use:

python pyuse.py MyClassModel.use MyState1.soil MyState2.soil ...





This evaluate the assertions in each state files and report which
one pass or not.
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API

PyUseOCL is decomposed in the following modules.







	pyuseocl
	Wrapper of the USE (OCL) tool.


	pyuseocl.useengine
	Wrapper to the USE engine.


	pyuseocl.analyzer
	This module allows to analyze a USE OCL .use source file:


	pyuseocl.model
	Partial AST for USE OCL Model.


	pyuseocl.printer
	Generate a USE OCL specification from a modeL.


	pyuseocl.converter
	Simple converter from  canonical USE OCL expression (expressions returned by USE after parsing) to pyalaocl expression.


	pyuseocl.soil
	Interpreter of soil specifications.


	pyuseocl.state
	Simple metamodel for object states.


	pyuseocl.evaluation
	Model the result of the evaluation of a USE OCL state (a soil file) against a USE OCL model.


	pyuseocl.evaluator
	


	pyuseocl.assertion
	Add support for “assertions” in USE OCL.


	pyuseocl.tester
	


	pyuseocl.utils
	Utilities independent from the use tool.


	pyuseocl.utils.errors
	


	pyuseocl.utils.fragments
	


	pyuseocl.utils.sources
	


	pyuseocl.utils.zip
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pyuseocl

Wrapper of the USE (OCL) tool.
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pyuseocl.useengine

Wrapper to the USE engine. Call the ‘use’ command.

Classes







	USEEngine
	






USEEngine


	
class pyuseocl.useengine.USEEngine[source]

	
	
USE_OCL_COMMAND = 'use'

	Name of the use command.
If the default value (‘use’) does not work, for instance if
the use binary is not in the system path, you can change this
value either in the source, or programmatically using
USEEngine.USE_OCL_COMMAND = r’
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pyuseocl.analyzer

This module allows to analyze a USE OCL .use source file:


	the file is load with use binary,

	then a info model command is issue,

	the canonical representation produced is finally parsed.



Either find some errors or create a model (see pyuseocl.model.Model)

Classes







	UseOCLModelFile(useModelSourceFile)
	Abstraction of .use source file.






UseOCLModelFile


	
class pyuseocl.analyzer.UseOCLModelFile(useModelSourceFile)[source]

	Abstraction of .use source file.
This source file can be valid or not. In this later case
a reference to the contained model will be available.

Analyze the given source file and returns a UseOCLModelFile.
If valid, this object contains a model, otherwise it contains the
list of errors as well as the USE OCL command exit code.





	Parameters:	useModelSourceFile (str) – The path of the ‘.use’ source file to analyze





Examples

see test.pyuseocl.test_analyzer


	
isValid = None

	(bool) Indicates if the model file is valid, that is
can be successfully parsed and compiled with use.






	
errors = None

	(list[Error]) list of errors if any or empty list.






	
commandExitCode = None

	(int) exit code of use command.






	
model = None

	(Model) Model representing the file in a conceptual way
or None if self.isValid is false






	
saveCanonicalModelFile(fileName=None)[source]

	Save the model in the canonical form (returned by “info model”)
in a given file.





	Parameters:	fileName (str|NoneType) – The output file name or None.
If no file name is provided then the name of the source
is taken but the extension will be ‘.can.use’ instead
of ‘.use’


	Returns:	the name of the file generated.


	Return type:	str










	
printStatus(a, b, c)[source]

	Print the status of the file:


	the list of errors if the file is invalid,

	a short summary of entities (classes, attributes, etc.) otherwise
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pyuseocl.model

Partial AST for USE OCL Model. The elements in this module are generated
by the “parser” module.

Classes







	Association(name,model[,kind])
	


	AssociationClass(name,model[,isAbstract,...])
	


	Attribute(name,class_[,code,type])
	


	BasicType(name)
	


	Class(name,model[,isAbstract,superclasses])
	


	Enumeration(name,model[,code,literals])
	


	ExpressionPath(startClass,pathString)
	


	Invariant(name,model[,class,code,...])
	


	Model(name[,code])
	


	Operation(name,model,class,signature[,...])
	


	OperationCondition(name,model,operation,...)
	


	OrderedDict(*args,**kwds)
	Dictionary that remembers insertion order


	PostCondition(name,model,operation,expression)
	


	PreCondition(name,model,operation,expression)
	


	Role(name,association[,code,cardMin,...])
	


	SimpleType
	


	SourceElement(name[,code])
	


	TopLevelElement(name,model[,code])
	






Association


	
class pyuseocl.model.Association(name, model, kind=None)[source]

	






AssociationClass


	
class pyuseocl.model.AssociationClass(name, model, isAbstract=False, superclasses=())[source]

	






Attribute


	
class pyuseocl.model.Attribute(name, class_, code=None, type=None)[source]

	






BasicType


	
class pyuseocl.model.BasicType(name)[source]

	






Class


	
class pyuseocl.model.Class(name, model, isAbstract=False, superclasses=())[source]

	






Enumeration


	
class pyuseocl.model.Enumeration(name, model, code=None, literals=())[source]

	
	
addLiteral(name)[source]

	










ExpressionPath


	
class pyuseocl.model.ExpressionPath(startClass, pathString)[source]

	






Invariant


	
class pyuseocl.model.Invariant(name, model, class_=None, code=None, variable='self', expression=None, additionalVariables=(), isExistential=False)[source]

	






Model


	
class pyuseocl.model.Model(name, code=None)[source]

	
	
findAssociationOrAssociationClass(name)[source]

	




	
findRole(associationOrAssociationClassName, roleName)[source]

	




	
findClassOrAssociationClass(name)[source]

	




	
findInvariant(classOrAssociationClassName, invariantName)[source]

	










Operation


	
class pyuseocl.model.Operation(name, model, class_, signature, code=None, expression=None)[source]

	






OperationCondition


	
class pyuseocl.model.OperationCondition(name, model, operation, expression, code=None)[source]

	






OrderedDict


	
class pyuseocl.model.OrderedDict(*args, **kwds)[source]

	Dictionary that remembers insertion order

Initialize an ordered dictionary.  The signature is the same as
regular dictionaries, but keyword arguments are not recommended because
their insertion order is arbitrary.


	
__setitem__(key, value, dict_setitem=<slot wrapper '__setitem__' of 'dict' objects>)[source]

	od.__setitem__(i, y) <==> od[i]=y






	
__delitem__(key, dict_delitem=<slot wrapper '__delitem__' of 'dict' objects>)[source]

	od.__delitem__(y) <==> del od[y]






	
__iter__() <==> iter(od)[source]

	




	
__reversed__() <==> reversed(od)[source]

	




	
clear()  None.  Remove all items from od.[source]

	




	
keys()  list of keys in od[source]

	




	
values()  list of values in od[source]

	




	
items()  list of (key, value) pairs in od[source]

	




	
iterkeys()  an iterator over the keys in od[source]

	




	
itervalues()[source]

	od.itervalues -> an iterator over the values in od






	
iteritems()[source]

	od.iteritems -> an iterator over the (key, value) pairs in od






	
update([E, ]**F)  None.  Update D from mapping/iterable E and F.

	If E present and has a .keys() method, does:     for k in E: D[k] = E[k]
If E present and lacks .keys() method, does:     for (k, v) in E: D[k] = v
In either case, this is followed by: for k, v in F.items(): D[k] = v






	
pop(k[, d])  v, remove specified key and return the corresponding[source]

	value.  If key is not found, d is returned if given, otherwise KeyError
is raised.






	
setdefault(k[, d])  od.get(k,d), also set od[k]=d if k not in od[source]

	




	
popitem()  (k, v), return and remove a (key, value) pair.[source]

	Pairs are returned in LIFO order if last is true or FIFO order if false.






	
__repr__() <==> repr(od)[source]

	




	
__reduce__()[source]

	Return state information for pickling






	
copy()  a shallow copy of od[source]

	




	
classmethod fromkeys(S[, v])  New ordered dictionary with keys from S.[source]

	If not specified, the value defaults to None.






	
__eq__(other)[source]

	od.__eq__(y) <==> od==y.  Comparison to another OD is order-sensitive
while comparison to a regular mapping is order-insensitive.






	
__ne__(other)[source]

	od.__ne__(y) <==> od!=y






	
viewkeys()  a set-like object providing a view on od's keys[source]

	




	
viewvalues()  an object providing a view on od's values[source]

	




	
viewitems()  a set-like object providing a view on od's items[source]

	










PostCondition


	
class pyuseocl.model.PostCondition(name, model, operation, expression, code=None)[source]

	






PreCondition


	
class pyuseocl.model.PreCondition(name, model, operation, expression, code=None)[source]

	






Role


	
class pyuseocl.model.Role(name, association, code=None, cardMin=None, cardMax=None, type=None, isOrdered=False, qualifiers=None, subsets=None, isUnion=False, expression=None)[source]

	






SimpleType


	
class pyuseocl.model.SimpleType[source]

	






SourceElement


	
class pyuseocl.model.SourceElement(name, code=None)[source]

	






TopLevelElement


	
class pyuseocl.model.TopLevelElement(name, model, code=None)[source]
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pyuseocl.printer

Generate a USE OCL specification from a modeL.
This is currently only a preliminary version.

Classes







	UseOCLPrinter(model)
	






UseOCLPrinter


	
class pyuseocl.printer.UseOCLPrinter(model)[source]

	
	
do()[source]

	




	
out(s)[source]

	




	
model(model)[source]

	




	
enumeration(enumeration)[source]

	




	
class_(class_)[source]

	




	
association(association)[source]

	




	
associationClass(associationClass)[source]

	




	
attribute(attribute)[source]

	




	
operation(operation)[source]

	




	
invariant(invariant)[source]

	




	
role(role)[source]
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pyuseocl.converter

Simple converter from  canonical USE OCL expression (expressions returned by
USE after parsing) to pyalaocl expression.
This is currently mostly a draft. The conversion is not fully tested.

Classes







	UseOCLConverter
	






UseOCLConverter


	
class pyuseocl.converter.UseOCLConverter[source]

	
	
useCommand = 'use'

	




	
iterators = ('select', 'reject', 'forAll', 'exists', 'one', 'any', 'isUnique', 'closure', 'collect', 'collectNested')

	




	
collectionOperators0 = ('size', 'sum', 'max', 'min', 'asSet', 'asBag', 'asSequence')

	




	
oclExpressionReplacements = ((' = ', ' == '), (' implies ', ' |implies| '), (' xor ', ' ^ '), (' div ', ' / '), ('->notEmpty', ' is not None'), ('->isEmpty', ' is None'), ('->(size|sum|max|min|asSet|asBag|asSequence)', '.\\1()'), ('->(select|reject|forAll|exists|one|any|isUnique|closure|collect|collectNested)\\(\\$([a-z0-9]+) : \\w+ \\| ', '.\\1(lambda \\2: '), ('\\$e', 'e'), ('\\$(elem[0-9]+)', '\\1'))

	




	
classmethod convertCanonicalOCLExpression(canOCLExpression)[source]

	




	
classmethod convertCanonicalOCLInvariantHeader(canOCLInvariantHeader)[source]

	




	
classmethod convertCanonicalOCLInvariants(canOCLSpecification)[source]
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pyuseocl.soil

Interpreter of soil specifications. Not fully implemented.

Classes







	UseSoilSpecification(useSoilFile)
	





Functions







	isEmptySoilFile(file)
	






UseSoilSpecification


	
class pyuseocl.soil.UseSoilSpecification(useSoilFile)[source]

	
	
execute(prefix='^')[source]

	










isEmptySoilFile()


	
pyuseocl.soil.isEmptySoilFile(file)[source]
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pyuseocl.state

Simple metamodel for object states. Contains definitions for:


	State,

	Object,

	Link,

	LinkObject.



Classes







	Link(state,associationName,objects)
	


	LinkObject(state,associationClassName,...)
	


	Object(state,className,name)
	


	OrderedDict(*args,**kwds)
	Dictionary that remembers insertion order


	State()
	


	StateElement(state)
	






Link


	
class pyuseocl.state.Link(state, associationName, objects)[source]

	






LinkObject


	
class pyuseocl.state.LinkObject(state, associationClassName, name, objects)[source]

	
	
set(name, value)[source]

	










Object


	
class pyuseocl.state.Object(state, className, name)[source]

	
	
set(name, value)[source]

	










OrderedDict


	
class pyuseocl.state.OrderedDict(*args, **kwds)[source]

	Dictionary that remembers insertion order

Initialize an ordered dictionary.  The signature is the same as
regular dictionaries, but keyword arguments are not recommended because
their insertion order is arbitrary.


	
__setitem__(key, value, dict_setitem=<slot wrapper '__setitem__' of 'dict' objects>)[source]

	od.__setitem__(i, y) <==> od[i]=y






	
__delitem__(key, dict_delitem=<slot wrapper '__delitem__' of 'dict' objects>)[source]

	od.__delitem__(y) <==> del od[y]






	
__iter__() <==> iter(od)[source]

	




	
__reversed__() <==> reversed(od)[source]

	




	
clear()  None.  Remove all items from od.[source]

	




	
keys()  list of keys in od[source]

	




	
values()  list of values in od[source]

	




	
items()  list of (key, value) pairs in od[source]

	




	
iterkeys()  an iterator over the keys in od[source]

	




	
itervalues()[source]

	od.itervalues -> an iterator over the values in od






	
iteritems()[source]

	od.iteritems -> an iterator over the (key, value) pairs in od






	
update([E, ]**F)  None.  Update D from mapping/iterable E and F.

	If E present and has a .keys() method, does:     for k in E: D[k] = E[k]
If E present and lacks .keys() method, does:     for (k, v) in E: D[k] = v
In either case, this is followed by: for k, v in F.items(): D[k] = v






	
pop(k[, d])  v, remove specified key and return the corresponding[source]

	value.  If key is not found, d is returned if given, otherwise KeyError
is raised.






	
setdefault(k[, d])  od.get(k,d), also set od[k]=d if k not in od[source]

	




	
popitem()  (k, v), return and remove a (key, value) pair.[source]

	Pairs are returned in LIFO order if last is true or FIFO order if false.






	
__repr__() <==> repr(od)[source]

	




	
__reduce__()[source]

	Return state information for pickling






	
copy()  a shallow copy of od[source]

	




	
classmethod fromkeys(S[, v])  New ordered dictionary with keys from S.[source]

	If not specified, the value defaults to None.






	
__eq__(other)[source]

	od.__eq__(y) <==> od==y.  Comparison to another OD is order-sensitive
while comparison to a regular mapping is order-insensitive.






	
__ne__(other)[source]

	od.__ne__(y) <==> od!=y






	
viewkeys()  a set-like object providing a view on od's keys[source]

	




	
viewvalues()  an object providing a view on od's values[source]

	




	
viewitems()  a set-like object providing a view on od's items[source]

	










State


	
class pyuseocl.state.State[source]

	






StateElement


	
class pyuseocl.state.StateElement(state)[source]
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pyuseocl.evaluation

Model the result of the evaluation of a USE OCL state (a soil file) against
a USE OCL model. This module represents the output of the evaluation
while the module ‘evaluator’ actually perform the computation from
a state (a ‘.soil’) and a model (a ‘.use’)) using a check command.
Simply put this module represents the information contained in the output of
this command which might look like:

checking invariant (NUM) `CLASS::INVARIANT': OK.

checking invariant (NUM) `CLASS::INVARIANT': FAILED.
  -> false : Boolean
Instances of CLASS violating the invariant:
  -> Set{@bedroom201,@bedroom202, ...} : Set(Bedroom)





The evaluation is modeled at two levels of granularity.


	At the model level there are 3 classes:



	‘ModelEvaluation’ is the top-level result. This is an abstract class.

	‘ModelValidation’ is a ‘ModelEvaluation’ representing the fact that ALL
invariants have been validated.

	‘ModelViolation’ is a ‘ModelEvaluation’ representing the fact that at
least one invariant has not been validated.








	At the feature level (e.g. ‘invariant’ or a ‘cardinality’) there are
also 3 classes:



	‘InvariantEvaluation’ is an abstract class representing the outcome of
the evaluation of an invariant against a state.

	‘InvariantValidation’ is a ‘InvariantEvaluation’ representing the fact
that the invariant has been validated.

	‘InvariantViolation’ is a ‘InvariantEvaluation’ representing the fact
that the invariant has been violated.

	‘CardinalityViolation’ represents the fact that a cardinality has been
violated.










All these objects are created by the module ‘evaluator’.

Classes







	CardinalityViolation(modelViolation,role,...)
	Cardinality violation.


	InvariantEvaluation(modelEvaluation,invariant)
	Result of the evaluation of an invariant.


	InvariantValidation(modelEvaluation,invariant)
	Invariant validation.


	InvariantViolation(modelViolation,...)
	Invariant violation.


	ModelEvaluation(model[,state])
	Result of the evaluation of a USE OCL state against a USE OCL model.


	ModelValidation(model,state)
	Result of the positive evaluation of a USE OCL state against a USE OCL model.


	ModelViolation(model,state)
	Result of the negative evaluation of a USE OCL state against a USE OCL model.






CardinalityViolation


	
class pyuseocl.evaluation.CardinalityViolation(modelViolation, role, violatingObject, cardinalityFound)[source]

	Cardinality violation.

Looks like this in USE OCL:

Multiplicity constraint violation in association `ASSOC':
  Object `OBJECT' of class `CLASS' is connected to NUM objects of class `CLASS'
  at association end `END' but the multiplicity is specified as `NUM'.












InvariantEvaluation


	
class pyuseocl.evaluation.InvariantEvaluation(modelEvaluation, invariant)[source]

	Result of the evaluation of an invariant. This is an abstract class.








InvariantValidation


	
class pyuseocl.evaluation.InvariantValidation(modelEvaluation, invariant)[source]

	Invariant validation.

Looks like this in USE OCL:

checking invariant (NUM) `CLASS::INVARIANT': OK.












InvariantViolation


	
class pyuseocl.evaluation.InvariantViolation(modelViolation, invariant, violatingObjects)[source]

	Invariant violation.

Looks like this in USE OCL:

checking invariant (NUM) `CLASS::INVARIANT': FAILED.
  -> false : Boolean
Instances of CLASS violating the invariant:
  -> Set{@bedroom201,@bedroom202, ...} : Set(Bedroom)












ModelEvaluation


	
class pyuseocl.evaluation.ModelEvaluation(model, state=None)[source]

	Result of the evaluation of a USE OCL state against a USE OCL model.
This is an abstract class. In practice this could either be a
ModelValidation if the state is valid, that is there is absolutely
no errors. If there is at least one error, then this will be
a ModelViolation.
A ModelEvaluation contains a map of InvariantEvaluation as well
as a map of CardinalityEvaluation.


	
state = None

	str






	
invariantEvaluations = None

	dict[Invariant, InvariantEvaluation]






	
cardinalityViolations = None

	dict[Role, list[CardinalityViolation] ]






	
getInvariantEvaluation(classOrAssociationClassName, invariantName)[source]

	










ModelValidation


	
class pyuseocl.evaluation.ModelValidation(model, state)[source]

	Result of the positive evaluation of a USE OCL state against a USE OCL
model. Nothing particular to be stored as there is no error.








ModelViolation


	
class pyuseocl.evaluation.ModelViolation(model, state)[source]

	Result of the negative evaluation of a USE OCL state against a USE OCL
model. Store invariants violations and/or cardinality violations.
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Add support for “assertions” in USE OCL.
Assertions can be added in soil files in the form of comments like the
following:

-- @assert MyClass::MyInvariant1 OK
-- @assert MyClass::MyInvariant2 Failed
-- @assert MyClass::MyInvariant6 OK

... the rest of the soil file ...





The “tester” engine will extract any assertion in the soil file and check
if the expected results conform to what USE OCL interpreter return.
This module is to be used with the ‘tester’ module.

Classes







	InvariantAssertion(useModel,stateFile,...)
	An InvariantAssertion bound to an invariant of a given model or an invalid InvariantAssertion if the invariant cannot be found.


	InvariantAssertionEvaluation(...)
	The evaluation of an InvariantAssertion against a model if thr assertion is correct.






InvariantAssertion


	
class pyuseocl.assertion.InvariantAssertion(useModel, stateFile, className, invariantName, expectedResult)[source]

	An InvariantAssertion bound to an invariant of a given model or
an invalid InvariantAssertion if the invariant cannot be found.
Just indicates what is the expected result for this invariant.


	
isCorrect = None

	bool






	
expectedResult = None

	bool












InvariantAssertionEvaluation


	
class pyuseocl.assertion.InvariantAssertionEvaluation(invariantAssertion, actualResult)[source]

	The evaluation of an InvariantAssertion against a model if thr
assertion is correct. If the assertion is incorrect then the evaluation
is a failure. The status can therefore have three values:


	‘OK’: the assertion is correct and it evaluate to the expected result,

	‘KO’: the assertion is correct and it evaluate to a unepected result,

	‘Failure’: the assertion is incorrect
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Utilities independent from the use tool.
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Classes







	LocalizedError(sourceFile,message,line,column)
	Create a localized source file and add it to the given source file.


	SourceError(sourceFile,message)
	An error in a given source file.






LocalizedError


	
class pyuseocl.utils.errors.LocalizedError(sourceFile, message, line, column, fileName=None)[source]

	Create a localized source file and add it to the given source file.
:param sourceFile: The Source File
:type sourceFile: SourceFile
:param message: The error message.
:type message: str
:param line: The line number of the error starting at 1. If the
error is before the first line, 0 is an accepted value though.
:type line: int
:param column: The column number of the error or None. If the error
is between the previous line and before the first column 0 is an
acceptable value.
:type column: int|NoneType
:param fileName: An optional string representing the filename as
to be output with the error message. If None is given, then this
value will be taken from the source file.
:type fileName: str|NoneType
:return: LocalizedError
:rtype: LocalizedError


	
sourceFile = None

	The source file. An instance of SourceFile.






	
description(pattern='{file}:{line}:{column}: {message}', showSource=True, linesBefore=1, linesAfter=0)[source]

	










SourceError


	
class pyuseocl.utils.errors.SourceError(sourceFile, message)[source]

	An error in a given source file. Direct instances of SourceError
are not localized within the source. Use Localized Error instead
if the error line is known.

Create a source error and add it to the given source file.
:param sourceFile: The source file
:type sourceFile: SourceFile
:param message: The error message
:type message: str
:return: SourceError
:rtype: SourceError


	
sourceFile = None

	The source file. An instance of SourceFile.






	
message = None

	The error message.






	
description(pattern='ERROR:{message}')[source]

	Display the error. Since the error is not localized
direct instances of this class just display the error message.
Subclasses provide more useful information
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pyuseocl.utils.fragments

Classes







	ABCMeta
	Metaclass for defining Abstract Base Classes (ABCs).


	Fragment(start[,end,value,parent,children])
	A fragment is a decorated


	Fragmenter(sequence[,mainValue,firstPosition])
	Abstract base class for fragmenters.


	RegexpFragmenter(sequence[,openingRegexp,...])
	>>> text = [











Functions







	abstractmethod(funcobj)
	A decorator indicating abstract methods.






ABCMeta


	
class pyuseocl.utils.fragments.ABCMeta[source]

	Metaclass for defining Abstract Base Classes (ABCs).

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


	
register(subclass)[source]

	Register a virtual subclass of an ABC.






	
__instancecheck__(instance)[source]

	Override for isinstance(instance, cls).






	
__subclasscheck__(subclass)[source]

	Override for issubclass(subclass, cls).












Fragment


	
class pyuseocl.utils.fragments.Fragment(start, end=None, value=None, parent=None, children=None)[source]

	A fragment is a decorated


	
start = None

	The index of the beginning of the fragment






	
end = None

	The index of the end of the fragment






	
value = None

	The value associated with the fragment






	
parent = None

	The parent of this fragment or None if this is the root






	
children = None

	The children of this fragment






	
addChild(fragment)[source]

	




	
range()[source]

	




	
rangeAndValue()[source]

	




	
ancestors(includingSelf=False)[source]

	




	
descendants(includingSelf=False)[source]

	




	
depth(includingSelf=False)[source]

	




	
fragmentsOfValue(value)[source]

	




	
fragmentAtPosition(position)[source]

	




	
fragmentsAtPosition(position)[source]

	










Fragmenter


	
class pyuseocl.utils.fragments.Fragmenter(sequence, mainValue=None, firstPosition=1)[source]

	Abstract base class for fragmenters.





	Parameters:	
	sequence ([X]) – A sequence of arbitrary elements.

	mainValue (Y) – Any value attached to the main fragment

	firstPosition (int) – The position of the first element (e.g. 0 or 1)






	Returns:	aa fragmenter object. Use  f = Fragmenter(...).fragment




	Return type:	Fragmenter








	
opening(element, enclosingFragments)[source]

	




	
closing(element, enclosingFragments, value=None)[source]

	




	
here(element, enclosingFragments)[source]

	










RegexpFragmenter


	
class pyuseocl.utils.fragments.RegexpFragmenter(sequence, openingRegexp='--oo<< *(?P<value>[^ \n]+) *$', closingRegexp='--oo>> *$', hereRegexp='--oo== *(?P<value>[^ \n]+) *$', mainValue=None, firstPosition=1)[source]

	>>> text = [
... 'First line',
... 'This is a text --oo<<first_sentence',
... 'with some',
... 'markers. --oo>>',
... 'We start --oo<< block',
... 'something with',
... 'more text',
... 'and a figure. --oo== figure1',
... 'With a nested --oo<< nested',
... 'block. --oo>>',
... 'Closing block. --oo>>',
... 'This is the end --oo== end',
... ]
>>> print len(text)
12
>>> fragment = RegexpFragmenter(text,mainValue='main').fragment
>>> print len(fragment.descendants(True))
6
>>> print fragment.depth()
2
>>> print fragment.fragmentsOfValue('not there')
[]
>>> print fragment.fragmentsOfValue('nested')
[Fragment(9-10:nested,[])]
>>> print fragment.fragmentAtPosition(2).value
first_sentence
>>> print fragment.fragmentAtPosition(10).value
nested
>>> print fragment.fragmentAtPosition(1).value
main
>>> print fragment.fragmentAtPosition(1000)
None
>>> def values(sequence) : return map(lambda f:f.value, sequence)
>>> print values(fragment.fragmentsAtPosition(1))
['main']
>>> print values(fragment.fragmentsAtPosition(10))
['nested', 'block', 'main']
>>> print values(fragment.fragmentsAtPosition(1000))
[]






	
opening(element, enclosingFragments)[source]

	




	
closing(element, enclosingFragments, value=None)[source]

	




	
here(element, enclosingFragments)[source]

	










abstractmethod()


	
pyuseocl.utils.fragments.abstractmethod(funcobj)[source]

	A decorator indicating abstract methods.

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

Usage:



	class C:

	__metaclass__ = ABCMeta
@abstractmethod
def my_abstract_method(self, ...):


...
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pyuseocl.utils.sources

Classes







	AnnotatedSourceFile(fileName[,openingMark,...])
	A source file with annotated fragments.


	SourceFile(fileName)
	A source file seen as as sequence of lines.






AnnotatedSourceFile


	
class pyuseocl.utils.sources.AnnotatedSourceFile(fileName, openingMark='--oo<< *(?P<value>[^ \n]+) *$', closingMark='--oo>> *$', hereMark='--oo== *(?P<value>[^ \n]+) *$')[source]

	A source file with annotated fragments. The source can be viewed
both as a flat sequence of line or as a fragment trees.
The annotation markers can be defined when building the source file.

Create a annotated source file. The mark have to be provided
in the form of regular expression with sometimes an optional
named group with the named value. That is a regexp group like
(?P<value> ... ). This part will be extracted and will
constitute the name of the mark.
:param fileName: the file name
:type fileName: str
:param openingMark: The opening mark with ?P<value> group
:type openingMark: str
:param closingMark: The closing mark
:type closingMark: str
:param hereMark: The here mark with ?P<value> group
:type hereMark: str
:return: AnnotatedSourceFile
:rtype: AnnotatedSourceFile


	
fragment = None

	The root fragment according to the given mark












SourceFile


	
class pyuseocl.utils.sources.SourceFile(fileName)[source]

	A source file seen as as sequence of lines. The source file may contains
some list of errors.


	
fileName = None

	The filename as given when creating the source file






	
name = None

	The short file name with extension included






	
sourceLines = None

	The list of lines of the source file






	
errors = None

	The list of errors






	
addError(sourceError)[source]

	




	
clearErrors()[source]
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Classes







	ZipArtefact(zipFileId[,targetDirectory,...])
	Extraction of a zip, either local or remote.






ZipArtefact


	
class pyuseocl.utils.zip.ZipArtefact(zipFileId, targetDirectory=None, filter=None, ignoreMacOsDirectory=True)[source]

	Extraction of a zip, either local or remote.
The _compute methods can be overriden if needed to change the behavior
of this class.

Extract a file structure from a zip, either local or remote zip.
:param zipFileId: A URL to a zip file (in this case it will be
downloaded) or a path to a local zip file.
:type zipFileId: str
:param targetDirectory: The directory where to extract the zip file.


If none a directory will be created in a temporary place.






	Parameters:	filter (any) – This value is interpreted by the _doFilter method.
This method can be overridden and this parameter is interpreted
accordingly. In the default implementation the filter is a
list of extensions with (e.g. ”.java”). Only files with these
extensions will be extracted. If None, is given all files
will be extracted.






	
zipFileId = None

	URL or filename of the zip file






	
targetDirectory = None

	Directory where to extract the zip. This will be in a temporary
place if no targetDirectory is given as a parameter.






	
filter = None

	Filter interpreted by the function _






	
isZipRemote = None

	Indicate if the original zip was remote or not






	
zipFile = None

	Path to the local or downloaded zipfile






	
directory = None

	The directory where the zip is extracted.
Same value as targetDirectory unless this parameter
is not defined. In this case this will be a directory
in a temporary place.






	
free(targetDirectoryToBeRemoved=None)[source]

	Try to Free temporary resources if any.
If a targetDirectory is specified as a parameter, check if this was
the same directory given when the ZipTestSuite was created and if
this is so, remove this whole directory.
If a file or directory cannot be removed just add a warning in the
log. This may be because another process is using the file.
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# coding=utf-8


import zipfile
import os.path
import tempfile
import urllib
import shutil

import logging

logging.basicConfig(level=logging.DEBUG)
log = logging.getLogger('test.' + __name__)

[docs]class ZipArtefact(object):
    """
    Extraction of a zip, either local or remote.
    The _compute methods can be overriden if needed to change the behavior
    of this class.
    """

    def __init__(self, zipFileId,
                 targetDirectory=None, filter=None, ignoreMacOsDirectory=True):
        """
        Extract a file structure from a zip, either local or remote zip.
        :param zipFileId: A URL to a zip file (in this case it will be
        downloaded) or a path to a local zip file.
        :type zipFileId: str
        :param targetDirectory: The directory where to extract the zip file.
            If none a directory will be created in a temporary place.
        :type targetDirectory: str
        :param filter: This value is interpreted by the _doFilter method.
            This method can be overridden and this parameter is interpreted
            accordingly. In the default implementation the filter is a
            list of extensions with (e.g. ".java"). Only files with these
            extensions will be extracted. If None, is given all files
            will be extracted.
        :type filter: any
        """
        self.zipFileId = zipFileId
        """ URL or filename of the zip file"""

        self.targetDirectory = targetDirectory
        """ Directory where to extract the zip. This will be in a temporary
        place if no targetDirectory is given as a parameter. """

        self.filter = filter
        """ Filter interpreted by the function _ """

        self.isZipRemote = None  # computed in _computeZipFile
        """ Indicate if the original zip was remote or not """

        self.zipFile = None  # computed in _computeZipFile
        """ Path to the local or downloaded zipfile """

        self.directory = None  # Computed in __extractZipFile
        """ The directory where the zip is extracted.
            Same value as targetDirectory unless this parameter
            is not defined. In this case this will be a directory
            in a temporary place.
        """

        self.ignoreMacOsDirectory = ignoreMacOsDirectory

        self.entries = []  # Computed in __extractZipFile
        self.filesByExtension = {}  # Computed in __extractZipFile
        self._getZipFile()
        self.__extractZipFile()
        self._checkZipContent()


[docs]    def free(self, targetDirectoryToBeRemoved=None):
        """
        Try to Free temporary resources if any.
        If a targetDirectory is specified as a parameter, check if this was
        the same directory given when the ZipTestSuite was created and if
        this is so, remove this whole directory.
        If a file or directory cannot be removed just add a warning in the
        log. This may be because another process is using the file.
        """
        if self.isZipRemote:
            log.info('Removing temporary local zip file: %s', self.zipFile)
            try:
                os.remove(self.zipFile)
            except:
                log.warning('Cannot remove %s' % self.zipFile)

        if self.targetDirectory is None:
            log.info(
                'Removing temporary directory %s (used to extract zip file)'
                % self.directory)
            try:
                shutil.rmtree(self.directory)
            except:
                log.warning('Cannot remove directory %s' % self.directory)
        else:
            if targetDirectoryToBeRemoved == self.targetDirectory:
                log.info('Removing target directory as requested: %s'
                         % targetDirectoryToBeRemoved)
                try:
                    shutil.rmtree(targetDirectoryToBeRemoved)
                except:
                    log.warning('Cannot remove directory %s'
                                % targetDirectoryToBeRemoved)
            else:
                raise Exception(
                    'ERROR: trying to free %s while %s was created. No removal'
                    % (targetDirectoryToBeRemoved, self.targetDirectory))



    def _getZipFile(self):
        """
        Compute self.zipFile from zipFileId. This implementation download
        the zip file from the URL if zipFileId is an URL. Otherwise it assume
        that this is a local file. Set self.zipFile based on self.zipFileId.
        If the zip file is downloaded, it is downloaded in a temporary place.
        """
        protocols = ['http', 'https', 'ftp', 'ftps']
        self.isZipRemote = any(
            self.zipFileId.startswith(p + '://') for p in protocols)
        if self.isZipRemote:
            (_, file) = tempfile.mkstemp(suffix='.zip')
            self.zipFile = file
            log.info('Downloading zip file from %s into %s'
                     % (self.zipFileId, self.zipFile))
            urllib.urlretrieve(self.zipFileId, self.zipFile)
        else:
            self.zipFile = self.zipFileId


    def _doFilter(self, file):
        """
        Indicate if the zip entry should be selected or not according to
        the filter given. This implementation assume that the filter is
        a list of extensions (e.g. .java). Only file with these extensions
        are retained.
        :param file: the name of the zip entryu
        :type file: str
        :return: return True if the entry must be selected
        :rtype: bool
        """
        extension = os.path.splitext(file)[1]
        return (
            self.filter is None
            or (self.filter is not None
                and extension in self.filter))


    def __extractZipFile(self):
        # compute target_directory
        if self.targetDirectory is None:
            self.directory = tempfile.mkdtemp(prefix='zipTestSuite_')
        else:
            if os.path.isdir(self.targetDirectory):
                raise IOError('ERROR: %s is not a directory'
                              % self.targetDirectory)
            self.directory = self.targetDirectory
        if not zipfile.is_zipfile(self.zipFile):
            raise IOError('ERROR: %s is not a zip file' % self.zipFile)

        log.info('Extracting files from %s' % self.zipFile)

        with zipfile.ZipFile(self.zipFile, 'r') as z:
            if z.testzip() != None:
                raise IOError('ERROR: %s contains bad files' % self.zipFile)
            for entry in z.namelist():
                if os.path.isabs(entry):
                    raise IOError(
                        'ERROR: %s contains absolute files' % self.zipFile)
                if (not self._doFilter(entry)):
                    log.info('  Skipping entry (due to filter) %s ',entry)
                elif (entry.startswith('__MACOSX/')
                      and self.ignoreMacOsDirectory):
                    log.info('  Skipping MacOsX entry %s ',entry)
                else:
                    self.__extractZipEntry(z, entry)


    def __extractZipEntry(self, zipHandle, entry):
        extension = os.path.splitext(entry)[1]
        log.info('  Extracting %s entry %s ', extension, entry)
        zipHandle.extract(entry, self.directory)
        expected = os.path.normpath(os.path.join(self.directory, entry))
        if not os.path.exists(expected):
            raise IOError(
                'Cannot extract %s from %s keeping this name'
                % (entry, self.zipFileId))
        self.entries.append(expected)
        # log.debug('Entry %s, Extension: %s, Expected: %s',
        #         entry, extension, expected)
        if os.path.isfile(expected):
            if extension not in self.filesByExtension:
                self.filesByExtension[extension] = []
            self.filesByExtension[extension].append(expected)
        return expected


    def _checkZipContent(self):
        pass
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# coding=utf-8

import os

import fragments

[docs]class SourceFile(object):
    """
    A source file seen as as sequence of lines. The source file may contains
    some list of errors.
    """
    def __init__(self, fileName):
        if not os.path.isfile(fileName):
            raise Exception('File "%s" not found' \
                            % fileName)

        self.fileName = fileName
        """ The filename as given when creating the source file"""

        self.name = \
            os.path.splitext(os.path.basename(self.fileName))[0]
        """ The short file name with extension included """

        f = open(fileName, 'r')
        self.sourceLines = tuple(f.read().splitlines())
        """ The list of lines of the source file"""
        f.close()

        self.errors = []
        """ The list of errors """

[docs]    def addError(self, sourceError):
        self.errors.append(sourceError)


[docs]    def clearErrors(self):
        self.errors = []


    def __repr__(self):
        return ('SourceFile(%s)'%self.fileName)




[docs]class AnnotatedSourceFile(SourceFile):
    """
    A source file with annotated fragments. The source can be viewed
    both as a flat sequence of line or as a fragment trees.
    The annotation markers can be defined when building the source file.
    """
    def __init__(self, fileName,
                 openingMark = r'--oo<< *(?P<value>[^ \n]+) *$',
                 closingMark = r'--oo>> *$',
                 hereMark = r'--oo== *(?P<value>[^ \n]+) *$'):
        """
        Create a annotated source file. The mark have to be provided
        in the form of regular expression with sometimes an optional
        named group with the named value. That is a regexp group like
        (?P<value> ... ). This part will be extracted and will
        constitute the name of the mark.
        :param fileName: the file name
        :type fileName: str
        :param openingMark: The opening mark with ?P<value> group
        :type openingMark: str
        :param closingMark: The closing mark
        :type closingMark: str
        :param hereMark: The here mark with ?P<value> group
        :type hereMark: str
        :return: AnnotatedSourceFile
        :rtype: AnnotatedSourceFile
        """

        super(AnnotatedSourceFile,self).__init__(fileName)
        self.openingMark = openingMark
        self.closingMark = closingMark
        self.hereMark = hereMark

        fragmenter = fragments.RegexpFragmenter(
            self.sourceLines,
            openingMark, closingMark, hereMark,
            mainValue = self, firstPosition = 1)

        self.fragment = fragmenter.fragment
        """ The root fragment according to the given mark """

    def __repr__(self):
        return ('AnnotatedSourceFile(%s)'%self.fileName)
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# coding=utf-8


[docs]class Fragment(object):
    """
    A fragment is a decorated
    """
    def __init__(self, start, end=None, value=None,
                 parent=None, children=None):
        self.start = start
        """ The index of the beginning of the fragment """

        self.end = end  # could be None during fragmentation time, not after
        """ The index of the end of the fragment """

        self.value = value
        """ The value associated with the fragment """

        self.parent = parent
        """ The parent of this fragment or None if this is the root """
        if parent is not None and self not in parent.children:
            parent.children.append(self)

        self.children = [] if children is None else children
        """ The children of this fragment """


[docs]    def addChild(self, fragment):
        self.children.append(fragment)
        fragment.parent = self


[docs]    def range(self):
        return (self.start, self.end)


[docs]    def rangeAndValue(self):
        return ((self.start, self.end), self.value)


[docs]    def ancestors(self, includingSelf=False):
        if self.parent is None:
            return [] if not includingSelf else [self]
        else:
            return self.parent.parents() + [self.parent]


[docs]    def descendants(self, includingSelf=False):
        _ = [] if not includingSelf else [self]
        for child in self.children:
            _ += [child] + child.descendants()
        return _


[docs]    def depth(self, includingSelf=False):
        _ = 0 if not includingSelf else 1
        for child in self.children:
            _ = max(_, child.depth() + 1)
        return _


[docs]    def fragmentsOfValue(self, value):
        if self.value == value:
            return [self]
        _ = []
        for child in self.children:
            _ += child.fragmentsOfValue(value)
        return _


[docs]    def fragmentAtPosition(self, position):
        if position < self.start or self.end < position:
            return None
        for child in self.children:
            f = child.fragmentAtPosition(position)
            if f is not None:
                return f
        return self


[docs]    def fragmentsAtPosition(self, position):
        if position < self.start or self.end < position:
            return []
        for child in self.children:
            fs = child.fragmentsAtPosition(position)
            if fs != []:
                return fs + [self]
        return [self]


    def __repr__(self):
        return 'Fragment({start}-{end}:{value},{children})'.format(
            start=self.start,
            end=self.end,
            value=self.value,
            children=self.children
        )







#------------------------------------------------------------------------------
#      Fragmentation
#------------------------------------------------------------------------------

from abc import ABCMeta, abstractmethod


[docs]class Fragmenter(object):
    """
    Abstract base class for fragmenters.
    """
    __metaclass__ = ABCMeta

    def __init__(self, sequence, mainValue=None, firstPosition=1 ):
        """

        :param sequence: A sequence of arbitrary elements.
        :type sequence: [X]
        :param mainValue: Any value attached to the main fragment
        :type mainValue: Y
        :param firstPosition: The position of the first element (e.g. 0 or 1)
        :type firstPosition: int
        :return: aa fragmenter object. Use  f = Fragmenter(...).fragment
        :rtype: Fragmenter

        """
        self.sequence = sequence
        self.first_position = firstPosition
        self.last_position = len(sequence) - 1 + firstPosition
        self.fragment = Fragment(firstPosition, self.last_position, mainValue)
        self.__doFragment()


    def __doFragment(self):
        position = self.first_position
        enclosing_fragments = [self.fragment]
        for element in self.sequence:

            value = self.opening(element, enclosing_fragments)
            if value is not None:
                f = Fragment(start=position, end=None, value=value,
                             parent=enclosing_fragments[-1],
                             children=[])
                enclosing_fragments.append(f)

            value = self.closing(element, enclosing_fragments, value)
            if value is not None:
                f = enclosing_fragments[-1]
                f.end = position
                del enclosing_fragments[-1]

            value = self.here(element, enclosing_fragments)
            if value is not None:
                f = Fragment(start=position, end=position, value=value,
                             parent=enclosing_fragments[-1],
                             children=[])

            position += 1


    @abstractmethod
[docs]    def opening(self, element, enclosingFragments):
        pass



    @abstractmethod
[docs]    def closing(self, element, enclosingFragments, value=None):
        pass



    @abstractmethod
[docs]    def here(self, element, enclosingFragments):
        pass





import re

[docs]class RegexpFragmenter(Fragmenter):
    def __init__(self, sequence,
                 openingRegexp=r'--oo<< *(?P<value>[^ \n]+) *$',
                 closingRegexp=r'--oo>> *$',
                 hereRegexp=r'--oo== *(?P<value>[^ \n]+) *$',
                 mainValue=None, firstPosition=1):
        """
            >>> text = [
            ... 'First line',
            ... 'This is a text --oo<<first_sentence',
            ... 'with some',
            ... 'markers. --oo>>',
            ... 'We start --oo<< block',
            ... 'something with',
            ... 'more text',
            ... 'and a figure. --oo== figure1',
            ... 'With a nested --oo<< nested',
            ... 'block. --oo>>',
            ... 'Closing block. --oo>>',
            ... 'This is the end --oo== end',
            ... ]
            >>> print len(text)
            12
            >>> fragment = RegexpFragmenter(text,mainValue='main').fragment
            >>> print len(fragment.descendants(True))
            6
            >>> print fragment.depth()
            2
            >>> print fragment.fragmentsOfValue('not there')
            []
            >>> print fragment.fragmentsOfValue('nested')
            [Fragment(9-10:nested,[])]
            >>> print fragment.fragmentAtPosition(2).value
            first_sentence
            >>> print fragment.fragmentAtPosition(10).value
            nested
            >>> print fragment.fragmentAtPosition(1).value
            main
            >>> print fragment.fragmentAtPosition(1000)
            None
            >>> def values(sequence) : return map(lambda f:f.value, sequence)
            >>> print values(fragment.fragmentsAtPosition(1))
            ['main']
            >>> print values(fragment.fragmentsAtPosition(10))
            ['nested', 'block', 'main']
            >>> print values(fragment.fragmentsAtPosition(1000))
            []



        """
        self.openingRegexp = openingRegexp
        self.closingRegexp = closingRegexp
        self.hereRegexp = hereRegexp
        # must be after the assignments above since this trigger analysis
        super(RegexpFragmenter, self).__init__(
            sequence, mainValue=mainValue, firstPosition=firstPosition)


[docs]    def opening(self, element, enclosingFragments):
            m = re.search(self.openingRegexp, element)
            if m:
                return m.group('value')
            else:
                return None


[docs]    def closing(self, element, enclosingFragments, value=None):
        m = re.search(self.closingRegexp, element)
        m = re.search(self.closingRegexp, element)
        if m:
            # here we could change the semantics and check for value equality
            return True
        else:
            return None


[docs]    def here(self, element, enclosingFragments):
        m = re.search(self.hereRegexp, element)
        if m:
            return m.group('value')
        else:
            return None
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# coding=utf-8

[docs]class SourceError(object):
    """
    An error in a given source file. Direct instances of SourceError
    are not localized within the source. Use Localized Error instead
    if the error line is known.
    """
    def __init__(self, sourceFile, message):
        """
        Create a source error and add it to the given source file.
        :param sourceFile: The source file
        :type sourceFile: SourceFile
        :param message: The error message
        :type message: str
        :return: SourceError
        :rtype: SourceError
        """
        self.sourceFile = sourceFile
        """ The source file. An instance of SourceFile. """

        self.message = message
        """ The error message. """

        self.sourceFile.addError(self)


[docs]    def description(self, pattern='ERROR:{message}'):
        """
        Display the error. Since the error is not localized
        direct instances of this class just display the error message.
        Subclasses provide more useful information
        """
        return pattern.format(message=self.message)



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


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




[docs]class LocalizedError(SourceError):

    #FIXME: sourceFile is given, and fileName as well?
    def __init__(self, sourceFile, message, line, column, fileName=None):
        """
        Create a localized source file and add it to the given source file.
        :param sourceFile: The Source File
        :type sourceFile: SourceFile
        :param message: The error message.
        :type message: str
        :param line: The line number of the error starting at 1. If the
        error is before the first line, 0 is an accepted value though.
        :type line: int
        :param column: The column number of the error or None. If the error
        is between the previous line and before the first column 0 is an
        acceptable value.
        :type column: int|NoneType
        :param fileName: An optional string representing the filename as
        to be output with the error message. If None is given, then this
        value will be taken from the source file.
        :type fileName: str|NoneType
        :return: LocalizedError
        :rtype: LocalizedError
        """
        super(LocalizedError, self).__init__(sourceFile, message)

        self.sourceFile = sourceFile
        """ The source file. An instance of SourceFile. """

        self.fileName = fileName
        self.line = line
        self.column = column


[docs]    def description(self, pattern='{file}:{line}:{column}: {message}',
                    showSource=True, linesBefore=1, linesAfter=0 ):
        _ = []
        if showSource:
            if linesBefore >=1:
                begin = max(0, self.line - linesBefore)
                end = self.line
                _ += self.sourceFile.sourceLines[begin:end]

            cursor_line = \
                '_'*(self.column - 1) \
                + '|' \
                + '_'*(len(self.sourceFile.sourceLines[
                                max(0,self.line-1)])-self.column)
            _ += cursor_line

            if linesAfter:
                begin = self.line - 1
                end = max(len(self.sourceFile.sourceLines)-1,self.line+linesAfter-1)
                _ += self.sourceFile.sourceLines[begin:end]

        error = pattern.format(file=self.fileName, line=self.line,
                               column=self.column, message=self.message )
        _ += error

        return '\n'.join(_)



    def __str__(self):
        return '%s:%s:%s: %s' \
               % (self.fileName, self.line, self.column, self.message)


    def __repr__(self):
        return self.__str__()
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  Source code for abc

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

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

import types

from _weakrefset import WeakSet

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


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

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

    Usage:

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



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

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

    Usage:

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

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

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


[docs]class ABCMeta(type):

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

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

    """

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

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

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


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

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


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

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

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

DON'T USE THIS MODULE DIRECTLY!  The classes here should be imported
via collections; they are defined here only to alleviate certain
bootstrapping issues.  Unit tests are in test_collections.
"""

from abc import ABCMeta, abstractmethod
import sys

__all__ = ["Hashable", "Iterable", "Iterator",
           "Sized", "Container", "Callable",
           "Set", "MutableSet",
           "Mapping", "MutableMapping",
           "MappingView", "KeysView", "ItemsView", "ValuesView",
           "Sequence", "MutableSequence",
           ]

### ONE-TRICK PONIES ###

def _hasattr(C, attr):
    try:
        return any(attr in B.__dict__ for B in C.__mro__)
    except AttributeError:
        # Old-style class
        return hasattr(C, attr)


class Hashable:
    __metaclass__ = ABCMeta

    @abstractmethod
    def __hash__(self):
        return 0

    @classmethod
    def __subclasshook__(cls, C):
        if cls is Hashable:
            try:
                for B in C.__mro__:
                    if "__hash__" in B.__dict__:
                        if B.__dict__["__hash__"]:
                            return True
                        break
            except AttributeError:
                # Old-style class
                if getattr(C, "__hash__", None):
                    return True
        return NotImplemented


class Iterable:
    __metaclass__ = ABCMeta

    @abstractmethod
    def __iter__(self):
        while False:
            yield None

    @classmethod
    def __subclasshook__(cls, C):
        if cls is Iterable:
            if _hasattr(C, "__iter__"):
                return True
        return NotImplemented

Iterable.register(str)


class Iterator(Iterable):

    @abstractmethod
    def next(self):
        'Return the next item from the iterator. When exhausted, raise StopIteration'
        raise StopIteration

    def __iter__(self):
        return self

    @classmethod
    def __subclasshook__(cls, C):
        if cls is Iterator:
            if _hasattr(C, "next") and _hasattr(C, "__iter__"):
                return True
        return NotImplemented


class Sized:
    __metaclass__ = ABCMeta

    @abstractmethod
    def __len__(self):
        return 0

    @classmethod
    def __subclasshook__(cls, C):
        if cls is Sized:
            if _hasattr(C, "__len__"):
                return True
        return NotImplemented


class Container:
    __metaclass__ = ABCMeta

    @abstractmethod
    def __contains__(self, x):
        return False

    @classmethod
    def __subclasshook__(cls, C):
        if cls is Container:
            if _hasattr(C, "__contains__"):
                return True
        return NotImplemented


class Callable:
    __metaclass__ = ABCMeta

    @abstractmethod
    def __call__(self, *args, **kwds):
        return False

    @classmethod
    def __subclasshook__(cls, C):
        if cls is Callable:
            if _hasattr(C, "__call__"):
                return True
        return NotImplemented


### SETS ###


class Set(Sized, Iterable, Container):
    """A set is a finite, iterable container.

    This class provides concrete generic implementations of all
    methods except for __contains__, __iter__ and __len__.

    To override the comparisons (presumably for speed, as the
    semantics are fixed), all you have to do is redefine __le__ and
    then the other operations will automatically follow suit.
    """

    def __le__(self, other):
        if not isinstance(other, Set):
            return NotImplemented
        if len(self) > len(other):
            return False
        for elem in self:
            if elem not in other:
                return False
        return True

    def __lt__(self, other):
        if not isinstance(other, Set):
            return NotImplemented
        return len(self) < len(other) and self.__le__(other)

    def __gt__(self, other):
        if not isinstance(other, Set):
            return NotImplemented
        return other.__lt__(self)

    def __ge__(self, other):
        if not isinstance(other, Set):
            return NotImplemented
        return other.__le__(self)

    def __eq__(self, other):
        if not isinstance(other, Set):
            return NotImplemented
        return len(self) == len(other) and self.__le__(other)

    def __ne__(self, other):
        return not (self == other)

    @classmethod
    def _from_iterable(cls, it):
        '''Construct an instance of the class from any iterable input.

        Must override this method if the class constructor signature
        does not accept an iterable for an input.
        '''
        return cls(it)

    def __and__(self, other):
        if not isinstance(other, Iterable):
            return NotImplemented
        return self._from_iterable(value for value in other if value in self)

    def isdisjoint(self, other):
        'Return True if two sets have a null intersection.'
        for value in other:
            if value in self:
                return False
        return True

    def __or__(self, other):
        if not isinstance(other, Iterable):
            return NotImplemented
        chain = (e for s in (self, other) for e in s)
        return self._from_iterable(chain)

    def __sub__(self, other):
        if not isinstance(other, Set):
            if not isinstance(other, Iterable):
                return NotImplemented
            other = self._from_iterable(other)
        return self._from_iterable(value for value in self
                                   if value not in other)

    def __xor__(self, other):
        if not isinstance(other, Set):
            if not isinstance(other, Iterable):
                return NotImplemented
            other = self._from_iterable(other)
        return (self - other) | (other - self)

    # Sets are not hashable by default, but subclasses can change this
    __hash__ = None

    def _hash(self):
        """Compute the hash value of a set.

        Note that we don't define __hash__: not all sets are hashable.
        But if you define a hashable set type, its __hash__ should
        call this function.

        This must be compatible __eq__.

        All sets ought to compare equal if they contain the same
        elements, regardless of how they are implemented, and
        regardless of the order of the elements; so there's not much
        freedom for __eq__ or __hash__.  We match the algorithm used
        by the built-in frozenset type.
        """
        MAX = sys.maxint
        MASK = 2 * MAX + 1
        n = len(self)
        h = 1927868237 * (n + 1)
        h &= MASK
        for x in self:
            hx = hash(x)
            h ^= (hx ^ (hx << 16) ^ 89869747)  * 3644798167
            h &= MASK
        h = h * 69069 + 907133923
        h &= MASK
        if h > MAX:
            h -= MASK + 1
        if h == -1:
            h = 590923713
        return h

Set.register(frozenset)


class MutableSet(Set):
    """A mutable set is a finite, iterable container.

    This class provides concrete generic implementations of all
    methods except for __contains__, __iter__, __len__,
    add(), and discard().

    To override the comparisons (presumably for speed, as the
    semantics are fixed), all you have to do is redefine __le__ and
    then the other operations will automatically follow suit.
    """

    @abstractmethod
    def add(self, value):
        """Add an element."""
        raise NotImplementedError

    @abstractmethod
    def discard(self, value):
        """Remove an element.  Do not raise an exception if absent."""
        raise NotImplementedError

    def remove(self, value):
        """Remove an element. If not a member, raise a KeyError."""
        if value not in self:
            raise KeyError(value)
        self.discard(value)

    def pop(self):
        """Return the popped value.  Raise KeyError if empty."""
        it = iter(self)
        try:
            value = next(it)
        except StopIteration:
            raise KeyError
        self.discard(value)
        return value

    def clear(self):
        """This is slow (creates N new iterators!) but effective."""
        try:
            while True:
                self.pop()
        except KeyError:
            pass

    def __ior__(self, it):
        for value in it:
            self.add(value)
        return self

    def __iand__(self, it):
        for value in (self - it):
            self.discard(value)
        return self

    def __ixor__(self, it):
        if it is self:
            self.clear()
        else:
            if not isinstance(it, Set):
                it = self._from_iterable(it)
            for value in it:
                if value in self:
                    self.discard(value)
                else:
                    self.add(value)
        return self

    def __isub__(self, it):
        if it is self:
            self.clear()
        else:
            for value in it:
                self.discard(value)
        return self

MutableSet.register(set)


### MAPPINGS ###


class Mapping(Sized, Iterable, Container):

    """A Mapping is a generic container for associating key/value
    pairs.

    This class provides concrete generic implementations of all
    methods except for __getitem__, __iter__, and __len__.

    """

    @abstractmethod
    def __getitem__(self, key):
        raise KeyError

    def get(self, key, default=None):
        'D.get(k[,d]) -> D[k] if k in D, else d.  d defaults to None.'
        try:
            return self[key]
        except KeyError:
            return default

    def __contains__(self, key):
        try:
            self[key]
        except KeyError:
            return False
        else:
            return True

    def iterkeys(self):
        'D.iterkeys() -> an iterator over the keys of D'
        return iter(self)

    def itervalues(self):
        'D.itervalues() -> an iterator over the values of D'
        for key in self:
            yield self[key]

    def iteritems(self):
        'D.iteritems() -> an iterator over the (key, value) items of D'
        for key in self:
            yield (key, self[key])

    def keys(self):
        "D.keys() -> list of D's keys"
        return list(self)

    def items(self):
        "D.items() -> list of D's (key, value) pairs, as 2-tuples"
        return [(key, self[key]) for key in self]

    def values(self):
        "D.values() -> list of D's values"
        return [self[key] for key in self]

    # Mappings are not hashable by default, but subclasses can change this
    __hash__ = None

    def __eq__(self, other):
        if not isinstance(other, Mapping):
            return NotImplemented
        return dict(self.items()) == dict(other.items())

    def __ne__(self, other):
        return not (self == other)

class MappingView(Sized):

    def __init__(self, mapping):
        self._mapping = mapping

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

    def __repr__(self):
        return '{0.__class__.__name__}({0._mapping!r})'.format(self)


class KeysView(MappingView, Set):

    @classmethod
    def _from_iterable(self, it):
        return set(it)

    def __contains__(self, key):
        return key in self._mapping

    def __iter__(self):
        for key in self._mapping:
            yield key


class ItemsView(MappingView, Set):

    @classmethod
    def _from_iterable(self, it):
        return set(it)

    def __contains__(self, item):
        key, value = item
        try:
            v = self._mapping[key]
        except KeyError:
            return False
        else:
            return v == value

    def __iter__(self):
        for key in self._mapping:
            yield (key, self._mapping[key])


class ValuesView(MappingView):

    def __contains__(self, value):
        for key in self._mapping:
            if value == self._mapping[key]:
                return True
        return False

    def __iter__(self):
        for key in self._mapping:
            yield self._mapping[key]


class MutableMapping(Mapping):

    """A MutableMapping is a generic container for associating
    key/value pairs.

    This class provides concrete generic implementations of all
    methods except for __getitem__, __setitem__, __delitem__,
    __iter__, and __len__.

    """

    @abstractmethod
    def __setitem__(self, key, value):
        raise KeyError

    @abstractmethod
    def __delitem__(self, key):
        raise KeyError

    __marker = object()

    def pop(self, key, default=__marker):
        '''D.pop(k[,d]) -> v, remove specified key and return the corresponding value.
          If key is not found, d is returned if given, otherwise KeyError is raised.
        '''
        try:
            value = self[key]
        except KeyError:
            if default is self.__marker:
                raise
            return default
        else:
            del self[key]
            return value

    def popitem(self):
        '''D.popitem() -> (k, v), remove and return some (key, value) pair
           as a 2-tuple; but raise KeyError if D is empty.
        '''
        try:
            key = next(iter(self))
        except StopIteration:
            raise KeyError
        value = self[key]
        del self[key]
        return key, value

    def clear(self):
        'D.clear() -> None.  Remove all items from D.'
        try:
            while True:
                self.popitem()
        except KeyError:
            pass

    def update(*args, **kwds):
        ''' D.update([E, ]**F) -> None.  Update D from mapping/iterable E and F.
            If E present and has a .keys() method, does:     for k in E: D[k] = E[k]
            If E present and lacks .keys() method, does:     for (k, v) in E: D[k] = v
            In either case, this is followed by: for k, v in F.items(): D[k] = v
        '''
        if len(args) > 2:
            raise TypeError("update() takes at most 2 positional "
                            "arguments ({} given)".format(len(args)))
        elif not args:
            raise TypeError("update() takes at least 1 argument (0 given)")
        self = args[0]
        other = args[1] if len(args) >= 2 else ()

        if isinstance(other, Mapping):
            for key in other:
                self[key] = other[key]
        elif hasattr(other, "keys"):
            for key in other.keys():
                self[key] = other[key]
        else:
            for key, value in other:
                self[key] = value
        for key, value in kwds.items():
            self[key] = value

    def setdefault(self, key, default=None):
        'D.setdefault(k[,d]) -> D.get(k,d), also set D[k]=d if k not in D'
        try:
            return self[key]
        except KeyError:
            self[key] = default
        return default

MutableMapping.register(dict)


### SEQUENCES ###


class Sequence(Sized, Iterable, Container):
    """All the operations on a read-only sequence.

    Concrete subclasses must override __new__ or __init__,
    __getitem__, and __len__.
    """

    @abstractmethod
    def __getitem__(self, index):
        raise IndexError

    def __iter__(self):
        i = 0
        try:
            while True:
                v = self[i]
                yield v
                i += 1
        except IndexError:
            return

    def __contains__(self, value):
        for v in self:
            if v == value:
                return True
        return False

    def __reversed__(self):
        for i in reversed(range(len(self))):
            yield self[i]

    def index(self, value):
        '''S.index(value) -> integer -- return first index of value.
           Raises ValueError if the value is not present.
        '''
        for i, v in enumerate(self):
            if v == value:
                return i
        raise ValueError

    def count(self, value):
        'S.count(value) -> integer -- return number of occurrences of value'
        return sum(1 for v in self if v == value)

Sequence.register(tuple)
Sequence.register(basestring)
Sequence.register(buffer)
Sequence.register(xrange)


class MutableSequence(Sequence):

    """All the operations on a read-only sequence.

    Concrete subclasses must provide __new__ or __init__,
    __getitem__, __setitem__, __delitem__, __len__, and insert().

    """

    @abstractmethod
    def __setitem__(self, index, value):
        raise IndexError

    @abstractmethod
    def __delitem__(self, index):
        raise IndexError

    @abstractmethod
    def insert(self, index, value):
        'S.insert(index, object) -- insert object before index'
        raise IndexError

    def append(self, value):
        'S.append(object) -- append object to the end of the sequence'
        self.insert(len(self), value)

    def reverse(self):
        'S.reverse() -- reverse *IN PLACE*'
        n = len(self)
        for i in range(n//2):
            self[i], self[n-i-1] = self[n-i-1], self[i]

    def extend(self, values):
        'S.extend(iterable) -- extend sequence by appending elements from the iterable'
        for v in values:
            self.append(v)

    def pop(self, index=-1):
        '''S.pop([index]) -> item -- remove and return item at index (default last).
           Raise IndexError if list is empty or index is out of range.
        '''
        v = self[index]
        del self[index]
        return v

    def remove(self, value):
        '''S.remove(value) -- remove first occurrence of value.
           Raise ValueError if the value is not present.
        '''
        del self[self.index(value)]

    def __iadd__(self, values):
        self.extend(values)
        return self

MutableSequence.register(list)
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  Source code for pyuseocl.evaluation

# coding=utf-8

"""
Model the result of the evaluation of a USE OCL state (a soil file) against
a USE OCL model. This module represents the output of the evaluation
while the module 'evaluator' actually perform the computation from
a state (a '.soil') and a model (a '.use')) using a ``check`` command.
Simply put this module represents the information contained in the output of
this command which might look like::

        checking invariant (NUM) `CLASS::INVARIANT': OK.

        checking invariant (NUM) `CLASS::INVARIANT': FAILED.
          -> false : Boolean
        Instances of CLASS violating the invariant:
          -> Set{@bedroom201,@bedroom202, ...} : Set(Bedroom)

The evaluation is modeled at two levels of granularity.

- At the *model* level there are 3 classes:

    - 'ModelEvaluation' is the top-level result. This is an abstract class.
    - 'ModelValidation' is a 'ModelEvaluation' representing the fact that *ALL*
      invariants have been validated.
    - 'ModelViolation' is a 'ModelEvaluation' representing the fact that at
      least one invariant has not been validated.

- At the *feature* level (e.g. 'invariant' or a 'cardinality') there are
  also 3 classes:

    - 'InvariantEvaluation' is an abstract class representing the outcome of
      the evaluation of an invariant against a state.
    - 'InvariantValidation' is a 'InvariantEvaluation' representing the fact
      that the invariant has been validated.
    - 'InvariantViolation' is a 'InvariantEvaluation' representing the fact
      that the invariant has been violated.
    - 'CardinalityViolation' represents the fact that a cardinality has been
      violated.

All these objects are created by the module 'evaluator'.
"""

from collections import OrderedDict
from abc import ABCMeta
import os.path



#------------------------------------------------------------------------------
#   Model level
#------------------------------------------------------------------------------

[docs]class ModelEvaluation(object):
    """
    Result of the evaluation of a USE OCL state against a USE OCL model.
    This is an abstract class. In practice this could either be a
    ModelValidation if the state is valid, that is there is absolutely
    no errors. If there is at least one error, then this will be
    a ModelViolation.
    A ModelEvaluation contains a map of InvariantEvaluation as well
    as a map of CardinalityEvaluation.
    """
    __metaclass__ = ABCMeta


    def __init__(self, model, state = None):
        self.model = model
        self.state = state

        """ str """
        self.stateShortName = os.path.splitext(os.path.basename(self.state))[0]
        self.isValidated = None  # abstract attribute. Filled by subclasses.

        self.invariantEvaluations = OrderedDict()
        """ dict[Invariant, InvariantEvaluation] """

        self.cardinalityViolations = OrderedDict()
        """ dict[Role, list[CardinalityViolation] ] """


[docs]    def getInvariantEvaluation(self,
                               classOrAssociationClassName, invariantName):
        inv = self.model.findInvariant(
                classOrAssociationClassName, invariantName )
        return self.invariantEvaluations[inv]




[docs]class ModelValidation(ModelEvaluation):
    """
    Result of the positive evaluation of a USE OCL state against a USE OCL
    model. Nothing particular to be stored as there is no error.
    """

    def __init__(self, model, state):
        ModelEvaluation.__init__(self, model, state)
        self.isValidated = True


    def __str__(self):
        return 'Model validated'

    def __repr__(self):
        return 'Valid(%s)' % self.stateShortName



[docs]class ModelViolation(ModelEvaluation):
    """
    Result of the negative evaluation of a USE OCL state against a USE OCL
    model. Store invariants violations and/or cardinality violations.
    """

    def __init__(self, model, state):
        ModelEvaluation.__init__(self, model, state)
        self.isValidated = True


    def __repr__(self):
        return 'Violation(%s,INV(%s),ROLE(%s))' % (
            self.stateShortName,
            ','.join(map(str, self.invariantEvaluations.values())),
            ','.join(map(str, self.cardinalityViolations.keys())))




#------------------------------------------------------------------------------
#   Invariant and Cardinality level
#------------------------------------------------------------------------------

[docs]class InvariantEvaluation(object):
    """ Result of the evaluation of an invariant. This is an abstract class.
    """
    __metaclass__ = ABCMeta

    def __init__(self, modelEvaluation, invariant):
        self.modelEvaluation = modelEvaluation
        self.invariant = invariant
        self.modelEvaluation.invariantEvaluations[invariant] = self
        self.isOK = None # set in subclasses. A bool.




[docs]class InvariantValidation(InvariantEvaluation):
    """
    Invariant validation.

    Looks like this in USE OCL::

        checking invariant (NUM) `CLASS::INVARIANT': OK.
    """

    def __init__(self, modelEvaluation, invariant):
        InvariantEvaluation.__init__(self, modelEvaluation, invariant)
        self.isOK = True


    def __repr__(self):
        return '%s=OK'% self.invariant.name




[docs]class InvariantViolation(InvariantEvaluation):
    """
    Invariant violation.

    Looks like this in USE OCL::

        checking invariant (NUM) `CLASS::INVARIANT': FAILED.
          -> false : Boolean
        Instances of CLASS violating the invariant:
          -> Set{@bedroom201,@bedroom202, ...} : Set(Bedroom)
    """
    def __init__(self, modelViolation, invariant, violatingObjects):
        InvariantEvaluation.__init__(self, modelViolation, invariant)
        self.violatingObjects = violatingObjects
        self.isOK = False


    def __repr__(self):
        return '%s=KO' % self.invariant.name




[docs]class CardinalityViolation(object):
    """
    Cardinality violation.

    Looks like this in USE OCL::

        Multiplicity constraint violation in association `ASSOC':
          Object `OBJECT' of class `CLASS' is connected to NUM objects of class `CLASS'
          at association end `END' but the multiplicity is specified as `NUM'.
    """
    def __init__(self, modelViolation, role,
                 violatingObject, cardinalityFound):
        self.modelViolation = modelViolation
        if role not in modelViolation.cardinalityViolations:
            modelViolation.cardinalityViolations[role] = []
        modelViolation.cardinalityViolations[role].append(self)

        self.role = role
        self.violatingObject = violatingObject
        self.cardinalityFound = cardinalityFound



del ABCMeta, OrderedDict
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  Source code for pyuseocl.useengine

# coding=utf-8

"""
Wrapper to the USE engine. Call the 'use' command.
"""

__all__ = [
    'USEEngine',
]


import logging
logging.basicConfig(level=logging.DEBUG)
log = logging.getLogger('test.' + __name__)

import os
import tempfile
import operator
import re

#_RES_DIRECTORY = os.path.join(os.path.abspath(
#    os.path.dirname(__file__)),'res')
#_USE_DIRECTORY = os.path.join(_RES_DIRECTORY,'use-3.0.6')

[docs]class USEEngine(object):

#    USE_OCL_COMMAND = os.path.join(_USE_DIRECTORY,'bin','use')
    USE_OCL_COMMAND = 'use'

    """
    Name of the use command.
    If the default value ('use') does not work, for instance if
    the use binary is not in the system path, you can change this
    value either in the source, or programmatically using
    USEEngine.USE_OCL_COMMAND = r'c:\Path\To\UseCommand\bin\use'
    """

    command = None
    """ Last command executed by the engine"""

    commandExitCode = None
    """ Exit code of last execution"""

    out = None
    """ output of last execution (in case of separated out/err)"""

    err = None
    """ errors of last execution (in case of separated out/err)"""

    outAndErr = None
    """ output/errors of last execution if merged out/err """


    @classmethod
    def __soilHelper(cls, name):
        return os.path.join(
            os.path.dirname(os.path.abspath(__file__)),
            'res', name)


    @classmethod
    def __execute(cls, useFile, soilFile, errWithOut=False,
                  executionDirectory=None):
        """ Execute use command with the given model and given soil file.
        The soil file MUST terminate by a 'quit' statement so that the process
        finish. The process is executed in the specified 'executionDirectory'.
        If not specified the execution directory is set to the directory
        of the use file given as a parameter. This directory could be
        important if the soil files contains references to relative path.
        This is in particular the case of 'open file.soil' statements.
        """
        def readAndRemove(filename):
            with open(filename, 'r') as f:
                _ = f.read()
            # FIXME os.remove(filename)
            return _

        if errWithOut:
            #-- one unique output file for output and errors
            (f, output_filename) = tempfile.mkstemp(suffix='.txt', text=True)
            os.close(f)
            errors_filename = None
            redirection = '>%s 2>&1' % output_filename
            cls.out = None
            cls.err = None
        else:
            # -- two temporary files for output and errors
            (f, output_filename) = tempfile.mkstemp(suffix='.use', text=True)
            os.close(f)
            # prepare temporary file for errors
            (f, errors_filename) = tempfile.mkstemp(suffix='.err', text=True)
            os.close(f)
            redirection = '>%s 2>%s' % (output_filename, errors_filename)
            cls.outAndErr = None


        commandPattern = '%s -nogui -nr %s %s '+ redirection
        cls.command = (commandPattern
                           % (cls.USE_OCL_COMMAND, useFile, soilFile))

        cls.directory = executionDirectory if executionDirectory is not None \
                    else os.path.dirname(os.path.abspath(useFile))
        previousDirectory = os.getcwd()

        # Execute the command
        log.info('Execute USE OCL in %s: %s', cls.directory, cls.command)
        os.chdir(cls.directory)
        cls.commandExitCode = os.system(cls.command)
        os.chdir(previousDirectory)
        log.info('        execution returned %s exit code', cls.commandExitCode)

        if errWithOut:
             if cls.commandExitCode != 0:
                 cls.outAndErr = None
             else:
                 cls.outAndErr = readAndRemove(output_filename)
        else:
            cls.out = readAndRemove(output_filename)
            log.info ('        with output of %s lines',
                      len(cls.out.split('\n')))
            # log.debug('----- output -----')
            # log.debug(cls.out)
            # log.debug('----- end of output ------')

            cls.err = readAndRemove(errors_filename)
            if len(cls.err) > 0:
                log.info(
                    '        WITH ERRORS of %s lines: (first lines below)',
                    len(cls.err.split('\n'))   )
                LINE_COUNT = 3
                for err_line in cls.err.split('\n')[:LINE_COUNT]:
                    if err_line != '':
                        log.debug('         ERROR: %s',err_line)
            else:
                log.info(
                    '        without anything in stderr'
                )

            # log.debug('----- errors -----')
            # log.debug(cls.err)
            # log.debug('----- end of errors ------')

        return cls.commandExitCode


    @classmethod
[docs]    def useVersion(cls):
        """ Try to get the version of use by executing it
        """
        cls.__execute(
            cls.__soilHelper('emptyModel.use'),
            cls.__soilHelper('quit.soil'))
        first_line = cls.out.split('\n')[0]
        m = re.match( r'(use|USE) version (?P<version>[0-9\.]+),', first_line)
        if m:
            return m.group('version')
        else:
            msg = "Cannot execute USE OCL or get its version.\n" \

            raise EnvironmentError('Cannot execute USE OCL or get its version. Is this program installed?')


    @classmethod
[docs]    def withUseOCL(cls):
        try:
            cls.useVersion()
        except EnvironmentError:
            return False
        else:
            return True


    @classmethod
[docs]    def analyzeUSEModel(cls, useFileName):
        cls.__execute(
            useFileName,
            cls.__soilHelper('infoModelAndQuit.soil'))
        return cls.commandExitCode



    @classmethod
[docs]    def checkSoilFileWithUSEModel(cls, modelFile, stateFile):
        driver_sequence = 'open %s \nquit' % stateFile
        (f, driver_filename) = tempfile.mkstemp(suffix='.soil', text=True)
        os.close(f)
        with open(driver_filename, 'w') as f:
            f.write(driver_sequence)

        cls.__execute(
            modelFile,
            driver_filename,
            errWithOut=False)

        return cls.commandExitCode



    @classmethod
[docs]    def evaluateSoilFilesWithUSEModel(cls, modelFile, stateFiles):

        def __generateSoilValidationDriver(stateFilePaths):
            """
            Create a soil sequence with the necessary statements to drive the
            sequence of state validation. That is, it loads and checks each
            state one after each other.

            The soil driver sequence generated looks like:
                    reset
                    open file1.soil
                    check
                    reset
                    open file2.soil
                    check
                    ...
                    quit

            The output with error messages can be found after the execution
            in the variable outAndErr.
            :param stateFilePaths: A list of .soil files corresponding
            to states.
            :type stateFilePaths: [str]
            :return: The soil text
            :rtype: str
            """
            if len(stateFiles) == 0:
                raise Exception('Error: no state file to evaluate')
            lines = reduce(operator.add,
                           map(
                               lambda file: ['reset', 'open ' + file,
                                             'check -d'],
                               stateFilePaths))
            lines.append('quit')
            return '\n'.join(lines)

        #-- generate soil driver
        if len(stateFiles) == 0:
            raise Exception('Error: no state file to evaluate')
        driver_sequence = __generateSoilValidationDriver(stateFiles)
        (f, driver_filename) = tempfile.mkstemp(suffix='.soil', text=True)
        os.close(f)
        with open(driver_filename, 'w') as f:
            f.write(driver_sequence)

        cls.__execute(
            modelFile,
            driver_filename,
            errWithOut=True)

        return cls.commandExitCode
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  Source code for collections

__all__ = ['Counter', 'deque', 'defaultdict', 'namedtuple', 'OrderedDict']
# For bootstrapping reasons, the collection ABCs are defined in _abcoll.py.
# They should however be considered an integral part of collections.py.
from _abcoll import *
import _abcoll
__all__ += _abcoll.__all__

from _collections import deque, defaultdict
from operator import itemgetter as _itemgetter, eq as _eq
from keyword import iskeyword as _iskeyword
import sys as _sys
import heapq as _heapq
from itertools import repeat as _repeat, chain as _chain, starmap as _starmap
from itertools import imap as _imap

try:
    from thread import get_ident as _get_ident
except ImportError:
    from dummy_thread import get_ident as _get_ident


################################################################################
### OrderedDict
################################################################################

[docs]class OrderedDict(dict):
    'Dictionary that remembers insertion order'
    # An inherited dict maps keys to values.
    # The inherited dict provides __getitem__, __len__, __contains__, and get.
    # The remaining methods are order-aware.
    # Big-O running times for all methods are the same as regular dictionaries.

    # The internal self.__map dict maps keys to links in a doubly linked list.
    # The circular doubly linked list starts and ends with a sentinel element.
    # The sentinel element never gets deleted (this simplifies the algorithm).
    # Each link is stored as a list of length three:  [PREV, NEXT, KEY].

    def __init__(self, *args, **kwds):
        '''Initialize an ordered dictionary.  The signature is the same as
        regular dictionaries, but keyword arguments are not recommended because
        their insertion order is arbitrary.

        '''
        if len(args) > 1:
            raise TypeError('expected at most 1 arguments, got %d' % len(args))
        try:
            self.__root
        except AttributeError:
            self.__root = root = []                     # sentinel node
            root[:] = [root, root, None]
            self.__map = {}
        self.__update(*args, **kwds)

[docs]    def __setitem__(self, key, value, dict_setitem=dict.__setitem__):
        'od.__setitem__(i, y) <==> od[i]=y'
        # Setting a new item creates a new link at the end of the linked list,
        # and the inherited dictionary is updated with the new key/value pair.
        if key not in self:
            root = self.__root
            last = root[0]
            last[1] = root[0] = self.__map[key] = [last, root, key]
        return dict_setitem(self, key, value)


[docs]    def __delitem__(self, key, dict_delitem=dict.__delitem__):
        'od.__delitem__(y) <==> del od[y]'
        # Deleting an existing item uses self.__map to find the link which gets
        # removed by updating the links in the predecessor and successor nodes.
        dict_delitem(self, key)
        link_prev, link_next, _ = self.__map.pop(key)
        link_prev[1] = link_next                        # update link_prev[NEXT]
        link_next[0] = link_prev                        # update link_next[PREV]


[docs]    def __iter__(self):
        'od.__iter__() <==> iter(od)'
        # Traverse the linked list in order.
        root = self.__root
        curr = root[1]                                  # start at the first node
        while curr is not root:
            yield curr[2]                               # yield the curr[KEY]
            curr = curr[1]                              # move to next node


[docs]    def __reversed__(self):
        'od.__reversed__() <==> reversed(od)'
        # Traverse the linked list in reverse order.
        root = self.__root
        curr = root[0]                                  # start at the last node
        while curr is not root:
            yield curr[2]                               # yield the curr[KEY]
            curr = curr[0]                              # move to previous node


[docs]    def clear(self):
        'od.clear() -> None.  Remove all items from od.'
        root = self.__root
        root[:] = [root, root, None]
        self.__map.clear()
        dict.clear(self)


    # -- the following methods do not depend on the internal structure --

[docs]    def keys(self):
        'od.keys() -> list of keys in od'
        return list(self)


[docs]    def values(self):
        'od.values() -> list of values in od'
        return [self[key] for key in self]


[docs]    def items(self):
        'od.items() -> list of (key, value) pairs in od'
        return [(key, self[key]) for key in self]


[docs]    def iterkeys(self):
        'od.iterkeys() -> an iterator over the keys in od'
        return iter(self)


[docs]    def itervalues(self):
        'od.itervalues -> an iterator over the values in od'
        for k in self:
            yield self[k]


[docs]    def iteritems(self):
        'od.iteritems -> an iterator over the (key, value) pairs in od'
        for k in self:
            yield (k, self[k])


    update = MutableMapping.update

    __update = update # let subclasses override update without breaking __init__

    __marker = object()

[docs]    def pop(self, key, default=__marker):
        '''od.pop(k[,d]) -> v, remove specified key and return the corresponding
        value.  If key is not found, d is returned if given, otherwise KeyError
        is raised.

        '''
        if key in self:
            result = self[key]
            del self[key]
            return result
        if default is self.__marker:
            raise KeyError(key)
        return default


[docs]    def setdefault(self, key, default=None):
        'od.setdefault(k[,d]) -> od.get(k,d), also set od[k]=d if k not in od'
        if key in self:
            return self[key]
        self[key] = default
        return default


[docs]    def popitem(self, last=True):
        '''od.popitem() -> (k, v), return and remove a (key, value) pair.
        Pairs are returned in LIFO order if last is true or FIFO order if false.

        '''
        if not self:
            raise KeyError('dictionary is empty')
        key = next(reversed(self) if last else iter(self))
        value = self.pop(key)
        return key, value


[docs]    def __repr__(self, _repr_running={}):
        'od.__repr__() <==> repr(od)'
        call_key = id(self), _get_ident()
        if call_key in _repr_running:
            return '...'
        _repr_running[call_key] = 1
        try:
            if not self:
                return '%s()' % (self.__class__.__name__,)
            return '%s(%r)' % (self.__class__.__name__, self.items())
        finally:
            del _repr_running[call_key]


[docs]    def __reduce__(self):
        'Return state information for pickling'
        items = [[k, self[k]] for k in self]
        inst_dict = vars(self).copy()
        for k in vars(OrderedDict()):
            inst_dict.pop(k, None)
        if inst_dict:
            return (self.__class__, (items,), inst_dict)
        return self.__class__, (items,)


[docs]    def copy(self):
        'od.copy() -> a shallow copy of od'
        return self.__class__(self)


    @classmethod
[docs]    def fromkeys(cls, iterable, value=None):
        '''OD.fromkeys(S[, v]) -> New ordered dictionary with keys from S.
        If not specified, the value defaults to None.

        '''
        self = cls()
        for key in iterable:
            self[key] = value
        return self


[docs]    def __eq__(self, other):
        '''od.__eq__(y) <==> od==y.  Comparison to another OD is order-sensitive
        while comparison to a regular mapping is order-insensitive.

        '''
        if isinstance(other, OrderedDict):
            return dict.__eq__(self, other) and all(_imap(_eq, self, other))
        return dict.__eq__(self, other)


[docs]    def __ne__(self, other):
        'od.__ne__(y) <==> od!=y'
        return not self == other


    # -- the following methods support python 3.x style dictionary views --

[docs]    def viewkeys(self):
        "od.viewkeys() -> a set-like object providing a view on od's keys"
        return KeysView(self)


[docs]    def viewvalues(self):
        "od.viewvalues() -> an object providing a view on od's values"
        return ValuesView(self)


[docs]    def viewitems(self):
        "od.viewitems() -> a set-like object providing a view on od's items"
        return ItemsView(self)




################################################################################
### namedtuple
################################################################################

_class_template = '''\
class {typename}(tuple):
    '{typename}({arg_list})'

    __slots__ = ()

    _fields = {field_names!r}

    def __new__(_cls, {arg_list}):
        'Create new instance of {typename}({arg_list})'
        return _tuple.__new__(_cls, ({arg_list}))

    @classmethod
    def _make(cls, iterable, new=tuple.__new__, len=len):
        'Make a new {typename} object from a sequence or iterable'
        result = new(cls, iterable)
        if len(result) != {num_fields:d}:
            raise TypeError('Expected {num_fields:d} arguments, got %d' % len(result))
        return result

    def __repr__(self):
        'Return a nicely formatted representation string'
        return '{typename}({repr_fmt})' % self

    def _asdict(self):
        'Return a new OrderedDict which maps field names to their values'
        return OrderedDict(zip(self._fields, self))

    def _replace(_self, **kwds):
        'Return a new {typename} object replacing specified fields with new values'
        result = _self._make(map(kwds.pop, {field_names!r}, _self))
        if kwds:
            raise ValueError('Got unexpected field names: %r' % kwds.keys())
        return result

    def __getnewargs__(self):
        'Return self as a plain tuple.  Used by copy and pickle.'
        return tuple(self)

    __dict__ = _property(_asdict)

    def __getstate__(self):
        'Exclude the OrderedDict from pickling'
        pass

{field_defs}
'''

_repr_template = '{name}=%r'

_field_template = '''\
    {name} = _property(_itemgetter({index:d}), doc='Alias for field number {index:d}')
'''

def namedtuple(typename, field_names, verbose=False, rename=False):
    """Returns a new subclass of tuple with named fields.

    >>> Point = namedtuple('Point', ['x', 'y'])
    >>> Point.__doc__                   # docstring for the new class
    'Point(x, y)'
    >>> p = Point(11, y=22)             # instantiate with positional args or keywords
    >>> p[0] + p[1]                     # indexable like a plain tuple
    33
    >>> x, y = p                        # unpack like a regular tuple
    >>> x, y
    (11, 22)
    >>> p.x + p.y                       # fields also accessable by name
    33
    >>> d = p._asdict()                 # convert to a dictionary
    >>> d['x']
    11
    >>> Point(**d)                      # convert from a dictionary
    Point(x=11, y=22)
    >>> p._replace(x=100)               # _replace() is like str.replace() but targets named fields
    Point(x=100, y=22)

    """

    # Validate the field names.  At the user's option, either generate an error
    # message or automatically replace the field name with a valid name.
    if isinstance(field_names, basestring):
        field_names = field_names.replace(',', ' ').split()
    field_names = map(str, field_names)
    if rename:
        seen = set()
        for index, name in enumerate(field_names):
            if (not all(c.isalnum() or c=='_' for c in name)
                or _iskeyword(name)
                or not name
                or name[0].isdigit()
                or name.startswith('_')
                or name in seen):
                field_names[index] = '_%d' % index
            seen.add(name)
    for name in [typename] + field_names:
        if not all(c.isalnum() or c=='_' for c in name):
            raise ValueError('Type names and field names can only contain '
                             'alphanumeric characters and underscores: %r' % name)
        if _iskeyword(name):
            raise ValueError('Type names and field names cannot be a '
                             'keyword: %r' % name)
        if name[0].isdigit():
            raise ValueError('Type names and field names cannot start with '
                             'a number: %r' % name)
    seen = set()
    for name in field_names:
        if name.startswith('_') and not rename:
            raise ValueError('Field names cannot start with an underscore: '
                             '%r' % name)
        if name in seen:
            raise ValueError('Encountered duplicate field name: %r' % name)
        seen.add(name)

    # Fill-in the class template
    class_definition = _class_template.format(
        typename = typename,
        field_names = tuple(field_names),
        num_fields = len(field_names),
        arg_list = repr(tuple(field_names)).replace("'", "")[1:-1],
        repr_fmt = ', '.join(_repr_template.format(name=name)
                             for name in field_names),
        field_defs = '\n'.join(_field_template.format(index=index, name=name)
                               for index, name in enumerate(field_names))
    )
    if verbose:
        print class_definition

    # Execute the template string in a temporary namespace and support
    # tracing utilities by setting a value for frame.f_globals['__name__']
    namespace = dict(_itemgetter=_itemgetter, __name__='namedtuple_%s' % typename,
                     OrderedDict=OrderedDict, _property=property, _tuple=tuple)
    try:
        exec class_definition in namespace
    except SyntaxError as e:
        raise SyntaxError(e.message + ':\n' + class_definition)
    result = namespace[typename]

    # For pickling to work, the __module__ variable needs to be set to the frame
    # where the named tuple is created.  Bypass this step in environments where
    # sys._getframe is not defined (Jython for example) or sys._getframe is not
    # defined for arguments greater than 0 (IronPython).
    try:
        result.__module__ = _sys._getframe(1).f_globals.get('__name__', '__main__')
    except (AttributeError, ValueError):
        pass

    return result


########################################################################
###  Counter
########################################################################

class Counter(dict):
    '''Dict subclass for counting hashable items.  Sometimes called a bag
    or multiset.  Elements are stored as dictionary keys and their counts
    are stored as dictionary values.

    >>> c = Counter('abcdeabcdabcaba')  # count elements from a string

    >>> c.most_common(3)                # three most common elements
    [('a', 5), ('b', 4), ('c', 3)]
    >>> sorted(c)                       # list all unique elements
    ['a', 'b', 'c', 'd', 'e']
    >>> ''.join(sorted(c.elements()))   # list elements with repetitions
    'aaaaabbbbcccdde'
    >>> sum(c.values())                 # total of all counts
    15

    >>> c['a']                          # count of letter 'a'
    5
    >>> for elem in 'shazam':           # update counts from an iterable
    ...     c[elem] += 1                # by adding 1 to each element's count
    >>> c['a']                          # now there are seven 'a'
    7
    >>> del c['b']                      # remove all 'b'
    >>> c['b']                          # now there are zero 'b'
    0

    >>> d = Counter('simsalabim')       # make another counter
    >>> c.update(d)                     # add in the second counter
    >>> c['a']                          # now there are nine 'a'
    9

    >>> c.clear()                       # empty the counter
    >>> c
    Counter()

    Note:  If a count is set to zero or reduced to zero, it will remain
    in the counter until the entry is deleted or the counter is cleared:

    >>> c = Counter('aaabbc')
    >>> c['b'] -= 2                     # reduce the count of 'b' by two
    >>> c.most_common()                 # 'b' is still in, but its count is zero
    [('a', 3), ('c', 1), ('b', 0)]

    '''
    # References:
    #   http://en.wikipedia.org/wiki/Multiset
    #   http://www.gnu.org/software/smalltalk/manual-base/html_node/Bag.html
    #   http://www.demo2s.com/Tutorial/Cpp/0380__set-multiset/Catalog0380__set-multiset.htm
    #   http://code.activestate.com/recipes/259174/
    #   Knuth, TAOCP Vol. II section 4.6.3

    def __init__(self, iterable=None, **kwds):
        '''Create a new, empty Counter object.  And if given, count elements
        from an input iterable.  Or, initialize the count from another mapping
        of elements to their counts.

        >>> c = Counter()                           # a new, empty counter
        >>> c = Counter('gallahad')                 # a new counter from an iterable
        >>> c = Counter({'a': 4, 'b': 2})           # a new counter from a mapping
        >>> c = Counter(a=4, b=2)                   # a new counter from keyword args

        '''
        super(Counter, self).__init__()
        self.update(iterable, **kwds)

    def __missing__(self, key):
        'The count of elements not in the Counter is zero.'
        # Needed so that self[missing_item] does not raise KeyError
        return 0

    def most_common(self, n=None):
        '''List the n most common elements and their counts from the most
        common to the least.  If n is None, then list all element counts.

        >>> Counter('abcdeabcdabcaba').most_common(3)
        [('a', 5), ('b', 4), ('c', 3)]

        '''
        # Emulate Bag.sortedByCount from Smalltalk
        if n is None:
            return sorted(self.iteritems(), key=_itemgetter(1), reverse=True)
        return _heapq.nlargest(n, self.iteritems(), key=_itemgetter(1))

    def elements(self):
        '''Iterator over elements repeating each as many times as its count.

        >>> c = Counter('ABCABC')
        >>> sorted(c.elements())
        ['A', 'A', 'B', 'B', 'C', 'C']

        # Knuth's example for prime factors of 1836:  2**2 * 3**3 * 17**1
        >>> prime_factors = Counter({2: 2, 3: 3, 17: 1})
        >>> product = 1
        >>> for factor in prime_factors.elements():     # loop over factors
        ...     product *= factor                       # and multiply them
        >>> product
        1836

        Note, if an element's count has been set to zero or is a negative
        number, elements() will ignore it.

        '''
        # Emulate Bag.do from Smalltalk and Multiset.begin from C++.
        return _chain.from_iterable(_starmap(_repeat, self.iteritems()))

    # Override dict methods where necessary

    @classmethod
    def fromkeys(cls, iterable, v=None):
        # There is no equivalent method for counters because setting v=1
        # means that no element can have a count greater than one.
        raise NotImplementedError(
            'Counter.fromkeys() is undefined.  Use Counter(iterable) instead.')

    def update(self, iterable=None, **kwds):
        '''Like dict.update() but add counts instead of replacing them.

        Source can be an iterable, a dictionary, or another Counter instance.

        >>> c = Counter('which')
        >>> c.update('witch')           # add elements from another iterable
        >>> d = Counter('watch')
        >>> c.update(d)                 # add elements from another counter
        >>> c['h']                      # four 'h' in which, witch, and watch
        4

        '''
        # The regular dict.update() operation makes no sense here because the
        # replace behavior results in the some of original untouched counts
        # being mixed-in with all of the other counts for a mismash that
        # doesn't have a straight-forward interpretation in most counting
        # contexts.  Instead, we implement straight-addition.  Both the inputs
        # and outputs are allowed to contain zero and negative counts.

        if iterable is not None:
            if isinstance(iterable, Mapping):
                if self:
                    self_get = self.get
                    for elem, count in iterable.iteritems():
                        self[elem] = self_get(elem, 0) + count
                else:
                    super(Counter, self).update(iterable) # fast path when counter is empty
            else:
                self_get = self.get
                for elem in iterable:
                    self[elem] = self_get(elem, 0) + 1
        if kwds:
            self.update(kwds)

    def subtract(self, iterable=None, **kwds):
        '''Like dict.update() but subtracts counts instead of replacing them.
        Counts can be reduced below zero.  Both the inputs and outputs are
        allowed to contain zero and negative counts.

        Source can be an iterable, a dictionary, or another Counter instance.

        >>> c = Counter('which')
        >>> c.subtract('witch')             # subtract elements from another iterable
        >>> c.subtract(Counter('watch'))    # subtract elements from another counter
        >>> c['h']                          # 2 in which, minus 1 in witch, minus 1 in watch
        0
        >>> c['w']                          # 1 in which, minus 1 in witch, minus 1 in watch
        -1

        '''
        if iterable is not None:
            self_get = self.get
            if isinstance(iterable, Mapping):
                for elem, count in iterable.items():
                    self[elem] = self_get(elem, 0) - count
            else:
                for elem in iterable:
                    self[elem] = self_get(elem, 0) - 1
        if kwds:
            self.subtract(kwds)

    def copy(self):
        'Return a shallow copy.'
        return self.__class__(self)

    def __reduce__(self):
        return self.__class__, (dict(self),)

    def __delitem__(self, elem):
        'Like dict.__delitem__() but does not raise KeyError for missing values.'
        if elem in self:
            super(Counter, self).__delitem__(elem)

    def __repr__(self):
        if not self:
            return '%s()' % self.__class__.__name__
        items = ', '.join(map('%r: %r'.__mod__, self.most_common()))
        return '%s({%s})' % (self.__class__.__name__, items)

    # Multiset-style mathematical operations discussed in:
    #       Knuth TAOCP Volume II section 4.6.3 exercise 19
    #       and at http://en.wikipedia.org/wiki/Multiset
    #
    # Outputs guaranteed to only include positive counts.
    #
    # To strip negative and zero counts, add-in an empty counter:
    #       c += Counter()

    def __add__(self, other):
        '''Add counts from two counters.

        >>> Counter('abbb') + Counter('bcc')
        Counter({'b': 4, 'c': 2, 'a': 1})

        '''
        if not isinstance(other, Counter):
            return NotImplemented
        result = Counter()
        for elem, count in self.items():
            newcount = count + other[elem]
            if newcount > 0:
                result[elem] = newcount
        for elem, count in other.items():
            if elem not in self and count > 0:
                result[elem] = count
        return result

    def __sub__(self, other):
        ''' Subtract count, but keep only results with positive counts.

        >>> Counter('abbbc') - Counter('bccd')
        Counter({'b': 2, 'a': 1})

        '''
        if not isinstance(other, Counter):
            return NotImplemented
        result = Counter()
        for elem, count in self.items():
            newcount = count - other[elem]
            if newcount > 0:
                result[elem] = newcount
        for elem, count in other.items():
            if elem not in self and count < 0:
                result[elem] = 0 - count
        return result

    def __or__(self, other):
        '''Union is the maximum of value in either of the input counters.

        >>> Counter('abbb') | Counter('bcc')
        Counter({'b': 3, 'c': 2, 'a': 1})

        '''
        if not isinstance(other, Counter):
            return NotImplemented
        result = Counter()
        for elem, count in self.items():
            other_count = other[elem]
            newcount = other_count if count < other_count else count
            if newcount > 0:
                result[elem] = newcount
        for elem, count in other.items():
            if elem not in self and count > 0:
                result[elem] = count
        return result

    def __and__(self, other):
        ''' Intersection is the minimum of corresponding counts.

        >>> Counter('abbb') & Counter('bcc')
        Counter({'b': 1})

        '''
        if not isinstance(other, Counter):
            return NotImplemented
        result = Counter()
        for elem, count in self.items():
            other_count = other[elem]
            newcount = count if count < other_count else other_count
            if newcount > 0:
                result[elem] = newcount
        return result


if __name__ == '__main__':
    # verify that instances can be pickled
    from cPickle import loads, dumps
    Point = namedtuple('Point', 'x, y', True)
    p = Point(x=10, y=20)
    assert p == loads(dumps(p))

    # test and demonstrate ability to override methods
    class Point(namedtuple('Point', 'x y')):
        __slots__ = ()
        @property
        def hypot(self):
            return (self.x ** 2 + self.y ** 2) ** 0.5
        def __str__(self):
            return 'Point: x=%6.3f  y=%6.3f  hypot=%6.3f' % (self.x, self.y, self.hypot)

    for p in Point(3, 4), Point(14, 5/7.):
        print p

    class Point(namedtuple('Point', 'x y')):
        'Point class with optimized _make() and _replace() without error-checking'
        __slots__ = ()
        _make = classmethod(tuple.__new__)
        def _replace(self, _map=map, **kwds):
            return self._make(_map(kwds.get, ('x', 'y'), self))

    print Point(11, 22)._replace(x=100)

    Point3D = namedtuple('Point3D', Point._fields + ('z',))
    print Point3D.__doc__

    import doctest
    TestResults = namedtuple('TestResults', 'failed attempted')
    print TestResults(*doctest.testmod())
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  Source code for pyuseocl.converter

# coding=utf-8

"""
Simple converter from  canonical USE OCL expression (expressions returned by
USE after parsing) to pyalaocl expression.
This is currently mostly a draft. The conversion is not fully tested.
"""

import re


[docs]class UseOCLConverter(object):
    useCommand = 'use'
    iterators = (
        'select', 'reject',
        'forAll', 'exists', 'one',
        'any',
        'isUnique',
        'closure',
        'collect',
        'collectNested',
    )
    collectionOperators0 = (
        'size',
        'sum',
        'max',
        'min',
        'asSet',
        'asBag',
        'asSequence',
        # TODO: list of operator to be continued
    )

    oclExpressionReplacements = (
        (r' = ', r' == '),
        (r' implies ', r' |implies| '),
        (r' xor ', r' ^ '),
        (r' div ', r' / '),
        (r'->notEmpty', r' is not None'),
        (r'->isEmpty', r' is None'),
        (r'->(' + '|'.join(collectionOperators0) + ')',
         r'.\1()'),
        (r'->(' + '|'.join(iterators) + ')\(\$([a-z0-9]+) : \w+ \| ',
         r'.\1(lambda \2: '),
        (r'\$e', r'e'),
        (r'\$(elem[0-9]+)', r'\1'),
    )

    @classmethod
[docs]    def convertCanonicalOCLExpression(cls, canOCLExpression):
        result = canOCLExpression
        for (pattern, target) in cls.oclExpressionReplacements:
            result = re.sub(pattern, target, result)
        result = 'return ' + result
        return result


    @classmethod
[docs]    def convertCanonicalOCLInvariantHeader(cls, canOCLInvariantHeader):
        return \
            re.sub(
                r'context self : (\w+) inv (\w+):',
                r'@invariant(\1)\ndef invariant_\2(self):',
                canOCLInvariantHeader)


    @classmethod
[docs]    def convertCanonicalOCLInvariants(cls, canOCLSpecification):
        i = canOCLSpecification.index('constraints')
        _ = []
        for line in canOCLSpecification[i:]:
            if line.startswith('  '):
                _.append(cls.convertCanonicalOCLExpression(line))
            elif line.startswith('context '):
                _.append(cls.convertCanonicalOCLInvariantHeader(line))
            else:
                _.append(line)
        return _
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  Source code for pyuseocl.analyzer

# coding=utf-8

"""
This module allows to analyze a USE OCL ``.use`` source file:

* the file is load with ``use`` binary,
* then a ``info model`` command is issue,
* the canonical representation produced is finally parsed.

Either find some errors or create a model (see :class:`pyuseocl.model.Model`)
"""

import os
import re

import pyuseocl.utils.errors
import pyuseocl.utils.sources
import pyuseocl.useengine
import pyuseocl.model
#from pyuseocl.model import Model, Enumeration, Class, Attribute, \
#    Operation, Invariant, Association, Role, AssociationClass, \
#    PreCondition, PostCondition, BasicType


[docs]class UseOCLModelFile(pyuseocl.utils.sources.SourceFile):
    """
    Abstraction of ``.use`` source file.
    This source file can be valid or not. In this later case
    a reference to the contained model will be available.
    """

    def __init__(self, useModelSourceFile):
        """
        Analyze the given source file and returns a UseOCLModelFile.
        If valid, this object contains a model, otherwise it contains the
        list of errors as well as the USE OCL command exit code.

        :param useModelSourceFile: The path of the '.use' source file to analyze
        :type useModelSourceFile: str

        Examples:
            see test.pyuseocl.test_analyzer
        """
        super(UseOCLModelFile, self).__init__(useModelSourceFile)

        #: (bool) Indicates if the model file is valid, that is
        #: can be successfully parsed and compiled with use.
        self.isValid = None         # Don't know yet
        self.canonicalLines = None  # Nothing yet
        self.canonicalLength = 0    # Nothing yet

        #: (list[Error]) list of errors if any or empty list.
        self.errors = []            # No errors yet

        #: (int) exit code of use command.
        self.commandExitCode = None # Nothing yet

        #: (Model) Model representing the file in a conceptual way
        #: or None if self.isValid is false
        self.model = None  # Nothing yet, created by parse/resolve

        # Try to validate the model and fill
        #       self.isValid
        #       self.errors,
        #       self.commandExitCode,
        #       self.canonicalLines,
        #       self.canonicalLength
        self.__createCanonicalForm()
        if self.isValid:
            # Create the model by parsing the canonical form
            # fill  self.model,
            self.__parseCanonicalLinesAndCreateModel()
            self.__resolveModel()

[docs]    def saveCanonicalModelFile(self, fileName=None):
        """
        Save the model in the canonical form (returned by "info model")
        in a given file.

        Args:
            fileName (str|NoneType): The output file name or None.
                If no file name is provided then the name of the source
                is taken but the extension will be '.can.use' instead
                of '.use'

        Returns:
            str: the name of the file generated.

        """
        if fileName is None:
            fileName = os.path.splitext(self.fileName)[0] + '.can.use'
        f = open(fileName, 'w')
        f.write('\n'.join(self.canonicalLines))
        f.close()
        return fileName




[docs]    def printStatus(self, a, b, c):
        """
        Print the status of the file:

        * the list of errors if the file is invalid,
        * a short summary of entities (classes, attributes, etc.) otherwise
        """

        if self.isValid:
            print self.model
        else:
            print '%s error(s) in the model'  % len(self.errors)
            for e in self.errors:
                print e


    #--------------------------------------------------------------------------
    #    Class implementation
    #--------------------------------------------------------------------------

    def __createCanonicalForm(self):
        engine = pyuseocl.useengine.USEEngine
        self.commandExitCode = engine.analyzeUSEModel(self.fileName)
        if self.commandExitCode != 0:
            self.isValid = False
            self.errors = []
            for line in engine.err.splitlines():
                self.__addErrorFromLine(line)
        else:
            self.isValid = True
            self.errors = []
            # Remove 2 lines at the beginning (use intro + command)
            # and two lines at the end (information + quit command)
            self.canonicalLines = engine.out.splitlines()[2:-2]
            self.canonicalLength = len(self.canonicalLines)
        return self.isValid

    def __addErrorFromLine(self, line):
        # testcases/useerrors/bart.use:line 27:26 no viable alternative at input '='
        # testcases/useerrors/empty.use:line 1:0 mismatched input '<EOF>' expecting 'model'
        # testcases/useerrors/model.use:line 1:5 mismatched input '<EOF>' expecting an identifier
        # testcases/useerrors/model.use:2:10: Undefined class `B'.
        # testcases/useerrors/card.use:line 4:4 extraneous input 'role' expecting [
        # testcases/useerrors/card1.use:4:5: Invalid multiplicity range `1..0'.
        # testcases/useerrors/card1.use:8:6: Class `C' cannot be a superclass of itself.
        p = r'^(?P<filename>.*)' \
            r'(:|:line | line )(?P<line>\d+):(?P<column>\d+)(:)?' \
            r'(?P<message>.+)$'
        m = re.match(p, line)
        if m:
            try:
                # sometimes the regexp fail.
                # e.g. with "ERROR oct. 11, 2015 3:57:00 PM java.util.pref ..."
                # print "MATCH",line,m.group('filename'),
                pyuseocl.utils.errors.LocalizedError(
                    sourceFile=self,
                    message=m.group('message'),
                    line=int(m.group('line')),
                    column=int(m.group('column')),
                    fileName=m.group('filename')   # FIXME if needed
                )
            except:
                pyuseocl.utils.errors.SourceError(self, line)
        else:
            pyuseocl.utils.errors.SourceError(self, line)


    def __parseCanonicalLinesAndCreateModel(self):
        # self.__matches = None
        # self.__i = 0
        #
        # def until(regexp, force=True):
        #     self.__matches = None
        #     while self.__i < self.canonicalLength:
        #         print self.__i, ':', self.canonicalLines[self.__i]
        #         self.__matches = re.match(regexp,
        #                                   self.canonicalLines[self.__i])
        #         if self.__matches is not None:
        #             break
        #         else:
        #             self.__i += 1
        #     if self.__matches is None and force:
        #         raise Exception(
        #             'Error in parsing. Waiting for a line matching %s'
        #             % regexp)

        current_enumeration = None
        current_class = None
        current_association = None
        current_invariant = None
        current_operation = None
        current_operation_condition = None

        for (canonical_line_index,line) in enumerate(self.canonicalLines):
            # print '==',line
            r = r'^(constraints' \
                r'|attributes' \
                r'|operations' \
                r'|    begin' \
                r'|    end' \
                r'|' \
                r'|( *@(Test|Monitor)\(.*\)))$'
            m = re.match(r, line)
            if m:
                # these lines can be ignored
                continue

            #---- model --------------------------------------------------
            r = r'^model (?P<name>\w+)$'
            m = re.match(r, line)
            if m:
                self.model = pyuseocl.model.Model(
                    name=m.group('name'),
                    code=self.sourceLines)
                continue

            #----  enumeration on one line (use version 3) ---------------
            r = r'^enum (?P<name>\w+) { (?P<literals>.*) };?$'
            m = re.match(r, line)
            if m:
                pyuseocl.model.Enumeration(
                    name=m.group('name'),
                    model=self.model,
                    code=line,
                    literals=m.group('literals').split(', '))
                continue

            #---- enumeration header - line # 1 (use version 4) ------------
            r = r'^enum (?P<name>\w+) {$'
            m = re.match(r, line)
            if m:
                current_enumeration =\
                    pyuseocl.model.Enumeration(
                        name=m.group('name'),
                        model=self.model,
                        code=line)
                continue

            #---- enumeration literals - line #2 (use version 4) ------------
            if current_enumeration is not None:
                r = r'^ *(?P<literals>[\w_, ]*) *$'
                m = re.match(r, line)
                if m:
                    literals=m.group('literals').split(', ')
                    for literal in literals:
                        current_enumeration.addLiteral(literal)
                    continue

            #---- enumeration literals - line #3 (use version 4) ------------
            if current_enumeration is not None:
                r = r' *};$'
                m = re.match(r, line)
                if m:
                    current_enumeration =  None
                    continue


            #---- class --------------------------------------------------
            r = r'^((?P<abstract>abstract) )?class (?P<name>\w+)' \
                r'( < (?P<superclasses>(\w+|,)+))?$'
            m = re.match(r, line)
            if m:
                # parse superclasses series
                if m.group('superclasses') is None:
                    superclasses = ()
                else:
                    superclasses = m.group('superclasses').split(',')
                current_class = \
                    pyuseocl.model.Class(
                        name=m.group('name'),
                        model=self.model,
                        isAbstract=m.group('abstract') == 'abstract',
                        superclasses=superclasses
                    )
                continue

            #---- associationclass ---------------------------------------
            r = r'^((?P<abstract>abstract) )?associationclass (?P<name>\w+)' \
                r'( < (?P<superclasses>(\w+|,)+))?' \
                r'( between)?$'
            m = re.match(r, line)
            if m:
                # parse superclasses series
                if m.group('superclasses') is None:
                    superclasses = ()
                else:
                    superclasses = m.group('superclasses').split(',')
                ac = \
                    pyuseocl.model.AssociationClass(
                        name=m.group('name'),
                        model=self.model,
                        isAbstract=m.group('abstract') == 'abstract',
                        superclasses=superclasses
                    )
                current_class = ac
                current_association = ac
                continue

            #---- attribute ----------------------------------------------
            r = r'^  (?P<name>\w+) : (?P<type>\w+)$'
            m = re.match(r, line)
            if m:
                if current_class is not None:
                    # This could be an association class
                    pyuseocl.model.Attribute(
                        name=m.group('name'),
                        classe_=current_class,
                        code=line,
                        type=m.group('type'))
                    continue

            #---- operation ----------------------------------------------
            r = r'^  (?P<name>\w+)' \
                r'(?P<params_and_result>[^=]*)' \
                r'( = )?$'
            # r = r'^  (?P<name>\w+)' \
            #    r'\((?P<parameters>.*)\)' \
            #    r'( : (?P<type>(\w|,|\))+))?' \
            #    r'( =)?'
            m = re.match(r, line)
            if m and '(' in line and ')' in line:
                if current_class is not None:
                    # print line
                    # This could be an association class
                    operation = \
                        pyuseocl.model.Operation(
                            name=m.group('name'),
                            model=self.model,
                            classe_=current_class,
                            code=line,
                            signature=m.group('name')
                                      + m.group('params_and_result'))
                    if line.endswith(' = '):
                        current_operation = operation
                    else:
                        current_operation = None
                    #print '==',line
                    #print '   ', operation.signature
                    #print '   "%s"' % operation.full_signature
                    #print

                    continue

            #---- operation expression -----------------------------------
            r = r'^    (?P<expression>[^ ].*)$'
            m = re.match(r, line)
            if m:
                if current_operation is not None:
                    # This could be an association class
                    current_operation.expression = m.group('expression')
                    continue

            #---- association --------------------------------------------
            r = r'^(?P<kind>association|composition|aggregation) ' \
                r'(?P<name>\w+) between$'
            m = re.match(r, line)
            if m:
                current_association = \
                    pyuseocl.model.Association(
                        name=m.group('name'),
                        model=self.model,
                        kind=m.group('kind'))
                continue

            #---- role ---------------------------------------------------
            r = r'^  (?P<type>\w+)\[(?P<cardinality>[^\]]+)\] *' \
                r'(role (?P<name>\w+))?' \
                r'( qualifier \((?P<qualifiers>(\w| |:|,)*)\))?' \
                r'(?P<subsets>( subsets \w+)*)' \
                r'( (?P<union>union))?' \
                r'( (?P<ordered>ordered))?' \
                r'( (derived = (?P<expression>.*)))?$'
            m = re.match(r, line)
            if m:
                if current_association is not None:
                    # This could be an association class
                    # Parse the cardinality string
                    c = m.group('cardinality').split('..')
                    if c[0] == '*':
                        min = 0
                        max = None
                    elif len(c) == 1:
                        min = int(c[0])
                        max = min
                    else:
                        min = int(c[0])
                        max = None if c[1] == '*' else int(c[1])
                    # Parse the 'subsets' series
                    if m.group('subsets') == '':
                        subsets = None
                    else:
                        #print '***************', line
                        #print '**  ',m.group('subsets')
                        subsets = m.group('subsets').split('subsets ')[1:]
                        #print s
                    # Parse the 'qualifiers' series
                    if m.group('qualifiers') is None:
                        qualifiers = None
                    else:
                        qualifiers = \
                            [tuple(q.split(' : '))
                             for q in m.group('qualifiers').split(', ')]
                    pyuseocl.model.Role(
                        name=m.group('name'), # could be empty, but will get default
                        association=current_association,
                        type=m.group('type'),
                        cardMin=min,
                        cardMax=max,
                        isOrdered=m.group('ordered') == 'ordered',
                        qualifiers=qualifiers,
                        subsets=subsets,
                        isUnion=m.group('union') == 'union',
                        expression=m.group('expression')
                    )
                    continue

            #---- invariant ----------------------------------------------
            r = r'^context (?P<vars>(\w| |,)+) : (?P<class>\w+)' \
                r'( (?P<existential>existential))? inv (?P<name>\w+):$'
            m = re.match(r, line)
            if m:
                variables = m.group('vars').split(', ')
                current_invariant = \
                    pyuseocl.model.Invariant(
                        name=m.group('name'),
                        model=self.model,
                        classe_=m.group('class'),
                        variable=variables[0],
                        additionalVariables=variables[1:],
                        isExistential=
                        m.group('existential') == 'existential',
                    )
                continue

            #---- invariant expression -----------------------------------
            r = r'^  (?P<expression>[^ ].*)$'
            m = re.match(r, line)
            if m:
                if current_invariant is not None:
                    current_invariant.expression = m.group('expression')
                    current_invariant = None
                    continue

            #---- pre or post condition ----------------------------------
            r = r'^context (?P<class>\w+)::' \
                r'(?P<signature>\w+.*)$'
            m = re.match(r, line)
            if m:
                full_signature = \
                    '%s::%s' % (m.group('class'), m.group('signature'))
                operation = self.model.operations[full_signature]
                current_operation_condition = {
                    'class': m.group('class'),
                    'full_signature': full_signature,
                    'operation': operation
                }
                continue

            #---- body of pre or post condition --------------------------
            r = r'^  (?P<kind>(pre|post)) (?P<name>\w+): ' \
                r'(?P<expression>.*)$'
            m = re.match(r, line)
            if m:
                if current_operation_condition is not None:
                    operation = current_operation_condition['operation']
                    v = m.groupdict()
                    if v['kind'] == 'pre':
                        pyuseocl.model.PreCondition(
                            v['name'], self.model, operation, v['expression'])
                    else:
                        pyuseocl.model.PostCondition(
                            v['name'], self.model, operation, v['expression'])

                    current_operation_condition = None
                    continue

            #---- end of association, class, invariant or operation ------
            r = r'^(end)$'  # match empty line as well
            m = re.match(r, line)
            if m:
                current_class = None
                current_association = None
                continue

            #---- a line has not been processed.
            self.isValid = False
            error = 'Parser: cannot process cannonical line #%s: "%s"' % (canonical_line_index, line)
            self.errors.append(error)
            print error


    def __resolveModel(self):

        def __resolveSimpleType(name):
            """ Search the name in enumeration of basic type or register it.
            """
            if name in self.model.enumerations:
                return self.model.enumerations[name]
            elif name in self.model.basicTypes:
                return self.model.basicTypes[name]
            else:
                self.model.basicTypes[name] = \
                    pyuseocl.model.BasicType(name)
                return self.model.basicTypes[name]

        def __resolveClassType(name):
            """ Search in class names or association class names.
            """
            if name in self.model.classes:
                return self.model.classes[name]
            else:
                return self.model.associationClasses[name]

        def __resolveAttribute(attribute):
            # Resolve the attribute type
            attribute.type = __resolveSimpleType(attribute.type)

        def __resolveOperation(operation):
            # TODO: implement parsing of parameters and result type
            raise NotImplementedError('operation resolution not implemented')

        def __resolveClass(class_):
            # resolve superclasses
            class_.superclasses = \
                [__resolveClassType(name) for name in class_.superclasses]
            # resolve class attributes
            for a in class_.attributes.values():
                __resolveAttribute(a)
            # resolve class operations
            for op in class_.operations:
                pass  # TODO

        def __resolveSubsets(role):
            # TODO: implement subsets role search
            raise NotImplementedError('subset resolution not implemented')

        def __resolveRole(role):
            # resolve role type
            role.type = __resolveClassType(role.type)
            # resolve qualifier types
            if role.qualifiers is not None:
                qs = role.qualifiers
                role.qualifiers = []
                for (n, t) in qs:
                    role.qualifiers.append((n, __resolveSimpleType(t)))
            if role.subsets is not None:
                for s in role.subsets:
                    pass  # TODO _resolveSubset(role)
            if role.association.isBinary:
                rs = role.association.roles.values()
                role.opposite = rs[1] if role is rs[0] else rs[0]

        def __resolveAssociation(association):
            association.arity = len(association.roles)
            association.isBinary = (association.arity == 2)
            for role in association.roles.values():
                __resolveRole(role)

        def __resolveInvariant(invariant):
            c = __resolveClassType(invariant.class_)
            invariant.class_ = c
            c.invariants[invariant.name] = invariant

        # resolve class (and class part of class associations)
        cs = self.model.classes.values() \
             + self.model.associationClasses.values()
        for c in cs:
            __resolveClass(c)

        # resolve association (and association part of class association)
        as_ = self.model.associations.values() \
              + self.model.associationClasses.values()
        for a in as_:
            __resolveAssociation(a)

        # resolve invariant
        for i in self.model.invariants:
            __resolveInvariant(i)







          

      

      

    


    
    

  

_modules/pyuseocl/assertion.html


    
      Navigation


      
        		
          index


        		
          modules |


        		PyUseOCL 0.0.3 documentation »


          		Module code »

 
      


    


    
      
          
            
  Source code for pyuseocl.assertion

# coding=utf-8

"""
Add support for "assertions" in USE OCL.
Assertions can be added in soil files in the form of comments like the
following::

    -- @assert MyClass::MyInvariant1 OK
    -- @assert MyClass::MyInvariant2 Failed
    -- @assert MyClass::MyInvariant6 OK

    ... the rest of the soil file ...

The "tester" engine will extract any assertion in the soil file and check
if the expected results conform to what USE OCL interpreter return.
This module is to be used with the 'tester' module.
"""

import re


[docs]class InvariantAssertionEvaluation(object):
    """
    The evaluation of an InvariantAssertion against a model if thr
    assertion is correct. If the assertion is incorrect then the evaluation
    is a failure. The status can therefore have three values:

    - 'OK': the assertion is correct and it evaluate to the expected result,
    - 'KO': the assertion is correct and it evaluate to a unepected result,
    - 'Failure': the assertion is incorrect
    """

    def __init__(self, invariantAssertion, actualResult):
        self.assertion = invariantAssertion
        if self.assertion.isCorrect:
            if actualResult == self.assertion.expectedResult:
                status = 'OK'
            else:
                status = 'KO'
        else:
            status = 'Failure'
        self.actualResult = actualResult
        self.status = status

    def __repr__(self):
        if self.status == 'Failure':
            return 'Assert(%s,%s)' % (
                self.assertion,
                self.status
            )
        else:
            return 'Assert(%s=%s,%s)' % (
                self.assertion.invariant,
                self.assertion.expectedResult,
                self.status
            )



[docs]class InvariantAssertion(object):
    """
    An InvariantAssertion bound to an invariant of a given model or
    an invalid InvariantAssertion if the invariant cannot be found.
    Just indicates what is the expected result for this invariant.
    """
    def __init__(self, useModel, stateFile,
                 className, invariantName, expectedResult):
        self.stateFile = stateFile
        self.className = className
        self.invariantName = invariantName
        self.useModel = useModel
        try:
            # TODO: improve to support None as class name
            self.invariant = useModel.findInvariant(className, invariantName)
        except:
            self.invariant = None
        self.isCorrect = self.invariant is not None
        """ bool """

        self.expectedResult = expectedResult
        """ bool """


    def __repr__(self):
        if self.isCorrect:
            return 'Assert(%s,%s)' % (self.invariant, self.expectedResult)
        else:
            return ('Assert(INCORRECT:%s::%s,%s)'
                % (self.className, self.invariantName, self.expectedResult))




def _extractAssertionsFromFile(useModel, soilFile):
    """
    Extract assertions objects from a soil file and a given model.
    :param useModel: the  model to which the soil file may reference
    :type useModel: pyuse.model.Model
    :param soilFile: path to the soil file
    :type soilFile: str
    :return: list of InvariantAssertion
    :rtype: [pyuseocl.model.Invariant]

    """
    _ = []
    triples = _extractAssertionStringsFromFile(soilFile)
    for (class_name, inv_name, result) in triples:
        ia=InvariantAssertion(useModel, soilFile, class_name, inv_name, result)
        _.append(ia)
    return _


def _extractAssertionStringsFromFile(soilFile):
    """
    Extract the assertion statement from a soil file.
    Returns a list of triplet with
    - the class name (optional),
    - the short name of invariant,
    - the expected result as a boolean
    """

    def _asBoolean(s):
        return {'ok': True, 'ko': False, 'failed': False}[s.lower()]

    with open(soilFile) as f:
        text = f.read()
    regexp = r'--\ *@\s*(?:assert|validate)\s+' \
             r'(?:(\w+)[:_][:_])?(\w+)\s+' \
             r'(OK|KO|Failed)'
    triples = re.findall(regexp, text, re.IGNORECASE)
    return [(class_, inv, _asBoolean(result)) for (class_, inv, result) in
            triples]








          

      

      

    


    
    

  

_modules/pyuseocl/soil.html


    
      Navigation


      
        		
          index


        		
          modules |


        		PyUseOCL 0.0.3 documentation »


          		Module code »
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# coding=utf-8

"""
Interpreter of soil specifications. Not fully implemented.
"""

import os
import re


import pyuseocl.state



[docs]def isEmptySoilFile(file):
    with open(file) as f:
        content = f.read()
    match = re.search(r'(^ *!)|(^ *open)', content, re.MULTILINE)
    return match is None



[docs]class UseSoilSpecification(object):
    def __init__(self, useSoilFile):
        if not os.path.isfile(useSoilFile):
            raise Exception('File "%s" not found' % useSoilFile)
        self.fileName = useSoilFile
        self.sourceLines = tuple(
            open(useSoilFile, 'r').read().splitlines())
        self.directory = os.path.dirname(useSoilFile)
        self.isValid = None
        self.errors = []
        self.lines = None
        self.ignoredLines = []

        self.state = pyuseocl.state.State()

# SOIL Syntax
# http://useocl.sourceforge.net/wiki/index.php/SOIL
# s ::=                                     (statement)
#    v := new c [(nameExpr)] |              (object creation)
#    v := new c [(nameExpr)] between (participant1,participant2,...) |
#                                           (link object creation)
#    destroy e  |                           (object destruction)
#    insert (e1; ... ; en) into a j |       (link insertion)
#    delete (e1; ... ; en) from a j |       (link deletion)
#    e1.a := e2 |                           (attribute assignment)
#    v := e |                               (variable assignment)
#    e1.op(e2; ... ; en) |                  (operation call)
#    v := e1.op(e2; ... ; en) |             (operation call with result)
#    [begin] s1; ... ; sn [end] [declare v1 : t1; ... ; vn : tn] |
#                                           (block of statements)
#    if e then s1 [else s2] end |           (conditional execution)
#    for v in e do s end                    (iteration)

[docs]    def execute(self, prefix=r'^'):
        begin = prefix + r' *! *'
        end = ' *$'
        for line in self.sourceLines:

            #--- object creation ----------------------------------------------
            r = begin+r'create +(?P<name>\w+) *: *(?P<className>\w+)'+end
            m = re.match(r, line)
            if m:
                # print 'object %s : %s' % (m.group('name'),m.group('className'))
                pyuseocl.state.Object(
                    self.state, m.group('className'),m.group('name'))
                continue

            #--- attribute assignement ----------------------------------------
            r = (begin
                    + r'(set)? +(?P<name>\w+) *'
                    + r'\. *(?P<attribute>\w+) *'
                    + r':= *(?P<value>.*)'
                    + end )
            m = re.match(r, line)
            if m:
                # print 'attribute %s.%s = %s' % (
                #    m.group('name'), m.group('attribute'), m.group('value'))
                object = self.state.objects[m.group('name')]
                object.set(m.group('attribute'),m.group('value'))
                continue

            #--- link creation-------------------------------------------------
            r = (begin
                 + r'insert *\((?P<objectList>[\w, ]+)\) *'
                 + r'into +'
                 + r'(?P<associationName>\w+)'
                 + end )
            m = re.match(r, line)
            if m:
                #print 'link %s(%s)' % (
                #    m.group('associationName'), m.group('objectList'))
                object_names = m.group('objectList').replace(' ','').split(',')
                objects = [ self.state.objects[object_name]
                            for object_name in object_names ]
                pyuseocl.state.Link(
                    self.state, m.group('associationName'), objects)
                continue

            #--- link object creation -----------------------------------------
            r = (begin
                 + r'create +(?P<name>\w+) *: *(?P<className>\w+) +'
                 + r'between +\((?P<objectList>[\w, ]+)\) *'
                 + end )
            m = re.match(r, line)
            if m:
                class_name = m.group('className')
                name = m.group('name')
                object_names = m.group('objectList').replace(' ','').split(',')
                objects = [self.state.objects[object_name]
                           for object_name in object_names]
                pyuseocl.state.LinkObject(
                    self.state, class_name, name, objects)
                continue

            #--- object (or link object) destruction --------------------------
            r = (begin+ r'destroy +(?P<name>\w+)'+ end )
            m = re.match(r, line)
            if m:
                name = m.group('name')
                # check if this is an regular object or a link object
                if name in self.state.objects:
                    del self.state.objects[name]
                else:
                    del self.state.linkObject[name]
                continue

            #--- link destruction ---------------------------------------------
            r = (begin
                 + r'delete *\((?P<objectList>[\w, ]+)\)'
                 + r' +from +(?P<associationName>\w+)'
                 + end )
            m = re.match(r, line)
            if m:
                object_names = \
                    m.group('objectList').replace(' ', '').split(',')
                link_name = '_'.join(object_names)
                del self.state.links[link_name]


            #---- blank lines -------------------------------------------------
            r = r'^ *$'
            m = re.match(r, line)
            if m:
                continue

            #---- unknown or unimplemented commands ---------------------------
            raise NotImplementedError(line)
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  Source code for pyuseocl.state

# coding=utf-8

"""
Simple metamodel for object states. Contains definitions for:

- State,
- Object,
- Link,
- LinkObject.
"""

from collections import OrderedDict

[docs]class State(object):
    def __init__(self):
        self.objects = OrderedDict()
        self.links = OrderedDict()
        self.linkObject = OrderedDict()




[docs]class StateElement(object):
    def __init__(self, state):
        self.state = state



[docs]class Object(StateElement):
    def __init__(self, state, className, name):
        super(Object,self).__init__(state)
        state.objects[name] = self
        self.name = name
        self.className = className
        self.attributes = OrderedDict()

[docs]    def set(self, name, value):
        self.attributes[name] = value





[docs]class Link(StateElement):
    def __init__(self, state, associationName, objects):
        super(Link, self).__init__(state)
        link_name = '_'.join(map(lambda o: o.name, objects))
        state.links[link_name] = self
        self.associationName = associationName
        self.roles = objects




[docs]class LinkObject(StateElement):
    def __init__(self, state, associationClassName, name, objects) :
        super(LinkObject, self).__init__(state)
        state.linkObject[name] = self
        self.name = name
        self.className = associationClassName
        self.attributes = OrderedDict()
        self.roles = objects

[docs]    def set(self, name, value):
        self.attributes[name] = value
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  Source code for pyuseocl.model

# coding=utf-8

"""
Partial AST for USE OCL Model. The elements in this module are generated
by the "parser" module.
"""

import logging

logging.basicConfig(level=logging.DEBUG)
log = logging.getLogger('test.' + __name__)

from collections import OrderedDict
import abc

[docs]class SourceElement(object):
    __metaclass__ = abc.ABCMeta
    def __init__(self, name, code=None):
        self.name = name
        self.source = code




[docs]class Model(SourceElement):
    def __init__(self, name, code=None):
        super(Model,self).__init__(name,code)
        self.isResolved = False

        self.enumerations = OrderedDict() #indexed by name
        self.classes = OrderedDict()  #indexed by name
        self.associations = OrderedDict()  #indexed by name
        self.associationClasses = OrderedDict()  #indexed by name

        # indexed by operation full signatures.
        # e.g. 'Person::raiseSalary(rate : Real) : Real
        # This is useful for pre/post condition lookup
        self.operations = OrderedDict()  #indexed by full signature

        # not indexed due to construction order.
        # The invariant are properties of classes and this is the normal
        # way to access them (just like attributes for instance)
        self.invariants = []

        self.operationConditions = []

        # populated during the resolution phase
        self.basicTypes = OrderedDict()


[docs]    def findAssociationOrAssociationClass(self, name):
        log.debug('findAssociationOrAssociationClass:%s', name)
        if name in self.associations:
            return self.associations[name]
        elif name in self.associationClasses:
            return self.associationClasses[name]
        else:
            raise Exception('ERROR - %s : No association or association class'
                            % name )



[docs]    def findRole(self, associationOrAssociationClassName, roleName):
        log.debug('findRole: %s::%s',
                  associationOrAssociationClassName, roleName)
        a = self.findAssociationOrAssociationClass(
                    associationOrAssociationClassName)

        log.debug('findRole:  %s ',a)
        log.debug('findRole:  %s ',a.roles)
        if roleName in a.roles:
            return a.roles[roleName]
        else:
            raise Exception('ERROR - No "%s" role on association(class) %s' %
                            (roleName, associationOrAssociationClassName)  )



[docs]    def findClassOrAssociationClass(self, name):
        if name in self.classes:
            return self.classes[name]
        elif name in self.associationClasses:
            return self.associationClasses[name]
        else:
            raise Exception('ERROR - %s : No class or association class'
                            % name)


[docs]    def findInvariant(self, classOrAssociationClassName, invariantName):
        c = self.findClassOrAssociationClass(
                    classOrAssociationClassName)
        if invariantName in c.invariants:
            return c.invariants[invariantName]
        else:
            raise Exception('ERROR - No "%s" invariant on class %s' %
                            (invariantName, classOrAssociationClassName))


    def __str__(self):
        return \
            'model '+self.name+'\n' \
            + 'enumerations        :' \
            + ','.join(self.enumerations.keys()) + '\n' \
            + 'classes             :' \
            + ','.join(self.classes.keys()) + '\n' \
            + 'associations        :' \
            + ','.join(self.associations.keys()) + '\n' \
            + 'association classes :' \
            + ','.join(self.associationClasses.keys()) + '\n' \
            + 'operations          :' \
            + ','.join(self.operations.keys()) + '\n' \
            + 'invariants          :' \
            + ','.join([i.name for i in self.invariants]) + '\n' \
            + 'operation conditions:' \
            + ','.join([i.name for i in self.operationConditions]) + '\n' \
            + 'basic types         :' \
            + ','.join(self.basicTypes.keys()) + '\n'




[docs]class TopLevelElement(SourceElement):
    __metaclass__ = abc.ABCMeta
    def __init__(self, name, model, code=None):
        super(TopLevelElement,self).__init__(name,code=code)
        self.model = model




[docs]class SimpleType(object):
    # not in the source, but used after symbol resolution
    __metaclass__ = abc.ABCMeta




[docs]class BasicType(SimpleType):
    # not in sources, but used created during symbol resolution
    def __init__(self, name):
        self.name = name

    def __repr__(self):
        return self.name




[docs]class Enumeration(TopLevelElement,SimpleType):
    def __init__(self, name, model, code=None, literals=()):
        super(Enumeration, self).__init__(name, model, code)
        self.model.enumerations[name] = self
        self.literals = list(literals)

[docs]    def addLiteral(self, name):
        self.literals.append(name)


    def __repr__(self):
        return '%s(%s)' % (self.name,repr(self.literals))




[docs]class Class(TopLevelElement):
    def __init__(self, name, model, isAbstract=False, superclasses=()):
        super(Class, self).__init__(name, model)
        self.model.classes[name] = self
        self.isAbstract = isAbstract
        self.superclasses = superclasses  # strings resolved as classes
        self.attributes = OrderedDict()
        self.operations = OrderedDict()
        self.invariants = OrderedDict()   # after resolution




[docs]class Attribute(SourceElement):
    def __init__(self, name, class_, code=None, type=None):
        super(Attribute, self).__init__(name, code=code)
        self.class_ = class_
        self.class_.attributes[name] = self
        self.type = type # string resolved as SimpleType




# class Parameter


[docs]class Operation(TopLevelElement):
    def __init__(self, name, model, class_, signature, code=None,
                 expression=None):
        super(Operation, self).__init__(name, model, code)
        self.class_ = class_
        self.class_.operations[name] = self
        self.signature = signature
        self.full_signature = '%s::%s' % (class_.name,self.signature)
        self.model.operations[self.full_signature] = self
        # self.parameters = parameters
        # self.return_type = return_type
        self.expression = expression

        self.conditions = OrderedDict()





[docs]class OperationCondition(TopLevelElement):
    __metaclass__ = abc.ABCMeta
    def __init__(self, name, model, operation, expression, code=None ):
        super(OperationCondition, self).__init__(name, model, code=code)
        self.model.operationConditions.append(self)
        operation.conditions[name] = self
        self.expression = expression




[docs]class PreCondition(OperationCondition):
    def __init__(self, name, model, operation, expression, code=None ):
        super(PreCondition, self).__init__(
            name, model, operation, expression, code=code)




[docs]class PostCondition(OperationCondition):
    def __init__(self, name, model, operation, expression, code=None):
        super(PostCondition, self).__init__(
            name, model, operation, expression, code=code)




[docs]class Invariant(TopLevelElement):
    def __init__(self, name, model, class_=None, code=None,
                 variable='self', expression=None,
                 additionalVariables = (),
                 isExistential=False):
        super(Invariant, self).__init__(name, model, code=code)
        self.model.invariants.append(self)
        self.class_ = class_  # str resolved in Class
        self.expression = expression
        self.variable = variable
        self.additionalVariables = additionalVariables
        self.isExistential = isExistential


    def __str__(self):
        return '%s::%s' % (self.class_.name, self.name)

    def __repr__(self):
        return 'INV(%s::%s)' % (self.class_.name, self.name)




[docs]class Association(TopLevelElement):
    def __init__(self, name, model, kind=None):
        super(Association, self).__init__(name,model)
        self.model.associations[name] = self
        self.kind = kind
        self.roles = OrderedDict() # indexed by name
        self.arity = 0   # to be set
        self.isBinary = None # to be set




[docs]class Role(SourceElement):
    def __init__(self, name, association, code=None,
                 cardMin=None, cardMax=None, type=None, isOrdered=False,
                 qualifiers=None, subsets=None, isUnion=False,
                 expression=None):

        # unamed role get the name of the class with lowercase for the first letter
        if name=='' or name is None:
            if type is not None:
                name = type[:1].lower() + type[1:]
        super(Role, self).__init__(name, code=code)
        self.association = association
        self.association.roles[name] = self
        self.cardinalityMin = cardMin
        self.cardinalityMax = cardMax
        self.type = type        # string to be resolved in Class
        self.isOrdered = isOrdered

        # (str,str) to be resolved in (str,SimpleType)
        self.qualifiers = qualifiers
        self.subsets = subsets
        self.isUnion = isUnion
        self.expression = expression
        self.opposite = None   # set for binary association only

    def __str__(self):
        return '%s::%s' % (self.association.name, self.name)


[docs]class AssociationClass(Class,Association):
    def __init__(self, name, model, isAbstract=False, superclasses=()):
        # Use multi-inheritance to initialize the association class
        Class.__init__(self, name, model, isAbstract, superclasses)
        Association.__init__(self, name, model, 'associationclass' )
        # But register the association class apart and only once, to avoid
        # confusion and the duplicate in the associations and classes lists
        del self.model.classes[name]
        del self.model.associations[name]
        self.model.associationClasses[name] = self



# http://pythex.org
# TODO
#   (self\.[\w.]+ |\w +::\w + |\$\w +\.\w + [\w.] * | \$\w +: \w +)
# model

[docs]class ExpressionPath(object):
    def __init__(self, startClass, pathString):
        self.pathString = pathString
        self.startClass = startClass
        self.elements = self._evaluate(startClass, pathString.split('.'))


    def _evaluate(self, current, names):
        return NotImplementedError() # TODO
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  Source code for pyuseocl.printer

# coding=utf-8

"""
Generate a USE OCL specification from a modeL.
This is currently only a preliminary version.
"""

#TODO: to be continued

import logging

logging.basicConfig(level=logging.DEBUG)
log = logging.getLogger('test.' + __name__)

[docs]class UseOCLPrinter(object):
    def __init__(self, model):
        self.theModel = model
        self.output = ''


[docs]    def do(self):
        self.output = ''
        self.model(self.theModel)
        return self.output



[docs]    def out(self, s):
        self.output += s



[docs]    def model(self, model):
        self.out('model %s\n\n' % model.name)

        for e in model.enumerations.values():
            self.enumeration(e)

        for c in model.classes.values():
            self.class_(c)

        for a in model.associations.values():
            self.association(a)

        for ac in model.associationClasses.values():
            self.associationClass(ac)



[docs]    def enumeration(self, enumeration):
        literals = ','.join(enumeration.literals)
        self.out( 'enum { %s };\n' % literals )



[docs]    def class_(self, class_):
        if class_.superclasses:
            sc = '< '+','.join(map(lambda s:s.name, class_.superclasses))
        else:
            sc = ''
        self.out("class %s %s\n" % (class_.name, sc))

        if class_.attributes:
            self.out('attributes\n')
            for attribute in class_.attributes.values():
                self.attribute(attribute)

        if class_.operations:
            self.out('operations\n')
            for operation in class_.operations.values():
                self.operation(operation)

        if class_.invariants:
            for invariant in class_.invariants.values():
                self.invariant(invariant)

        self.out('end\n\n')



[docs]    def association(self, association):
        self.out('%s %s between\n' % (association.kind, association.name))
        for role in association.roles.values():
            self.role(role)
        self.out('end\n\n')



[docs]    def associationClass(self, associationClass):
        if associationClass.superclasses:
            sc = ' < ' + ','.join(associationClass.superclasses.values())
        else:
            sc = ''
        self.out('associationclass %s%s between\n'
                 % (associationClass.name, sc))

        for role in associationClass.roles.values():
            self.role(role)

        if associationClass.attributes:
            self.out('attributes\n')
            for attribute in associationClass.attributes.values():
                self.attribute(attribute)

        if associationClass.operations:
            self.out('operations\n')
            for operation in associationClass.operations.values():
                self.operation(operation)

        self.out('end\n\n')



[docs]    def attribute(self, attribute):
        self.out('    %s : %s\n' % (attribute.name, attribute.type))



[docs]    def operation(self, operation):
        self.out('    %s\n' % operation.signature)

        # TODO - to be continued


[docs]    def invariant(self, invariant):
        pass



[docs]    def role(self, role):
        if role.name:
            rn = 'role '+role.name
        else:
            rn = ''
        max = '*' if role.cardinalityMax is None else role.cardinalityMax
        self.out('    %s[%s..%s] %s\n'
                 % (role.type.name, role.cardin