

    
      
          
            
  


Welcome to ml_collections’s documentation!

ML Collections is a library of Python Collections designed for ML use cases.


Quickstart


	README [https://github.com/google/ml_collections/tree/master]






Examples


	ml_collections.config_dict examples
	ConfigDict Basic [https://github.com/google/ml_collections/blob/master/ml_collections/config_dict/examples/config_dict_basic.py]

	ConfigDict Advanced [https://github.com/google/ml_collections/blob/master/ml_collections/config_dict/examples/config_dict_advanced.py]

	ConfigDict Lock [https://github.com/google/ml_collections/blob/master/ml_collections/config_dict/examples/config_dict_lock.py]

	ConfigDict Placeholder [https://github.com/google/ml_collections/blob/master/ml_collections/config_dict/examples/config_dict_placeholder.py]

	Field Reference [https://github.com/google/ml_collections/blob/master/ml_collections/config_dict/examples/field_reference.py]

	FrozenConfigDict [https://github.com/google/ml_collections/blob/master/ml_collections/config_dict/examples/frozen_config_dict.py]





	ml_collections.config_flags examples
	DEFINE_config_dict [https://github.com/google/ml_collections/blob/master/ml_collections/config_flags/examples/define_config_dict_basic.py]

	DEFINE_config_file [https://github.com/google/ml_collections/blob/master/ml_collections/config_flags/examples/define_config_file_basic.py]










API Reference


	ml_collections.config_dict package
	ConfigDict class

	FrozenConfigDict class

	FieldReference class

	Additional Methods





	ml_collections.config_flags package
	DEFINE_config_dict

	DEFINE_config_file

	Additional Methods










Additional material


	How to Contribute

	Testing








          

      

      

    

  

    
      
          
            
  


ml_collections.config_dict examples



	ConfigDict Basic [https://github.com/google/ml_collections/blob/master/ml_collections/config_dict/examples/config_dict_basic.py]

	ConfigDict Advanced [https://github.com/google/ml_collections/blob/master/ml_collections/config_dict/examples/config_dict_advanced.py]

	ConfigDict Lock [https://github.com/google/ml_collections/blob/master/ml_collections/config_dict/examples/config_dict_lock.py]

	ConfigDict Placeholder [https://github.com/google/ml_collections/blob/master/ml_collections/config_dict/examples/config_dict_placeholder.py]

	Field Reference [https://github.com/google/ml_collections/blob/master/ml_collections/config_dict/examples/field_reference.py]

	FrozenConfigDict [https://github.com/google/ml_collections/blob/master/ml_collections/config_dict/examples/frozen_config_dict.py]








          

      

      

    

  

    
      
          
            
  


ml_collections.config_flags examples



	DEFINE_config_dict [https://github.com/google/ml_collections/blob/master/ml_collections/config_flags/examples/define_config_dict_basic.py]

	DEFINE_config_file [https://github.com/google/ml_collections/blob/master/ml_collections/config_flags/examples/define_config_file_basic.py]








          

      

      

    

  

    
      
          
            
  


ml_collections.config_dict package

Classes for defining configurations of experiments and models.


ConfigDict class


	
class ml_collections.config_dict.ConfigDict(initial_dictionary: Optional[Mapping[str, Any]] = None, type_safe: bool = True, convert_dict: bool = True)[source]

	Base class for configuration objects used in DeepMind.

This is a container for configurations. It behaves similarly to Lua tables.
Specifically:


	it has dot-based access as well as dict-style key access,


	it is type safe (once a value is set one cannot change its type).




Typical usage example:

from ml_collections import config_dict

cfg = ml_collections.ConfigDict()
cfg.float_field = 12.6
cfg.integer_field = 123
cfg.another_integer_field = 234
cfg.nested = ml_collections.ConfigDict()
cfg.nested.string_field = 'tom'

print(cfg)





Config dictionaries can also be used to pass named arguments to functions:

from ml_collections import config_dict

def print_point(x, y):
  print "({},{})".format(x, y)

point = config_dict.ConfigDict()
point.x = 1
point.y = 2
print_point(**point)





Note that, depending on your use case, it may be easier to use the create
function in this package to construct a ConfigDict:

from ml_collections.config_dict import config_dict
point = config_dict.create(x=1, y=2)





Differently from standard dicts, ConfigDicts also have the nice property
that iterating over them is deterministic, in a fashion similar to
collections.OrderedDicts.


	
__init__(initial_dictionary: Optional[Mapping[str, Any]] = None, type_safe: bool = True, convert_dict: bool = True)[source]

	Creates an instance of ConfigDict.

Warning: In most cases, this faithfully reproduces the reference structure
of initial_dictionary, even if initial_dictionary is self-referencing.
However, unexpected behavior occurs if self-references are contained within
list, tuple, or custom types. For example:

d = {}
d['a'] = d
d['b'] = [d]
cd = ConfigDict(d)
cd.a    # refers to cd, type ConfigDict. Expected behavior.
cd.b    # refers to d, type dict. Unexpected behavior.





Warning: FieldReference values may be changed. If initial_dictionary
contains a FieldReference with a value of type dict or FrozenConfigDict,
that value is converted to ConfigDict.


	Parameters

	
	initial_dictionary – May be one of the following:

1) dict. In this case, all values of initial_dictionary that are
dictionaries are also be converted to ConfigDict. However,
dictionaries within values of non-dict type are untouched.

2) ConfigDict. In this case, all attributes are uncopied, and only the
top-level object (self) is re-addressed. This is the same behavior
as Python dict, list, and tuple.

3) FrozenConfigDict. In this case, initial_dictionary is converted to
a ConfigDict version of the initial dictionary for the
FrozenConfigDict (reversing any mutability changes FrozenConfigDict
made).




	type_safe – If set to True, once an attribute value is assigned, its type
cannot be overridden without .ignore_type() context manager
(default: True).


	convert_dict – If set to True, all dict used as value in the ConfigDict
will automatically be converted to ConfigDict (default: True).













	
convert_dict

	Returns True if it is converting dicts to ConfigDict automatically.






	
copy_and_resolve_references(visit_map=None)[source]

	Returns a ConfigDict copy with FieldReferences replaced by values.

If the object is a FrozenConfigDict, the copy returned is also a
FrozenConfigDict. However, note that FrozenConfigDict should already have
FieldReferences resolved to values, so this method effectively produces
a deep copy.

Note: As with __eq__() and __init__(), this may not behave as expected on a
ConfigDict with self-references contained in lists, tuples, or custom types.


	Parameters

	visit_map – A mapping from ConfigDict object ids to their copy. Method
is recursive in nature, and it will call
“.copy_and_resolve_references(visit_map)” on each encountered object,
unless it is already in visit_map.



	Returns

	ConfigDict copy with previous FieldReferences replaced by values.










	
eq_as_configdict(other)[source]

	Type-invariant equals.

This is like __eq__, except it does not distinguish FrozenConfigDict
from ConfigDict. For example:

cd = ConfigDict()
fcd = FrozenConfigDict()
fcd.eq_as_configdict(cd)  # Returns True






	Parameters

	other – Object to compare self to.



	Returns

	True if self == other after conversion to ConfigDict.



	Return type

	same










	
get(key: str, default=None)[source]

	Returns value if key is present, or a user defined value otherwise.






	
get_oneway_ref(key)[source]

	Returns a one-way FieldReference.

Example:

cfg = ml_collections.ConfigDict(dict(a=1))
cfg.b = cfg.get_oneway_ref('a')

cfg.a = 2
print(cfg.b)  # 2

cfg.b = 3
print(cfg.a)  # 2 (would have been 3 if using get_ref())
print(cfg.b)  # 3






	Parameters

	key – Key for field we want to reference.










	
get_type(key)[source]

	Returns type of the field associated with a key.






	
ignore_type()[source]

	Context manager which temporarily turns off type safety recursively.






	
is_locked

	Returns True if object is locked.






	
is_type_safe

	Returns True if config dict is type safe.






	
items(preserve_field_references=False)[source]

	Returns list of dictionary key, value pairs, sorted by key.


	Parameters

	preserve_field_references – (bool) Whether to preserve FieldReferences if
the ConfigDict has them. By default, False: any FieldReferences will be
resolved in the result.



	Returns

	The key, value pairs in the config, sorted by key.










	
iteritems(preserve_field_references=False)[source]

	Deterministically iterates over dictionary key, value pairs.


	Parameters

	preserve_field_references – (bool) Whether to preserve FieldReferences if
the ConfigDict has them. By default, False: any FieldReferences will be
resolved in the result.



	Yields

	The key, value pairs in the config, sorted by key.










	
iterkeys()[source]

	Deterministically iterates over dictionary keys, in sorted order.






	
itervalues(preserve_field_references=False)[source]

	Deterministically iterates over values in a config, sorted by their keys.


	Parameters

	preserve_field_references – (bool) Whether to preserve FieldReferences if
the ConfigDict has them. By default, False: any FieldReferences will be
resolved in the result.



	Yields

	The values in the config, sorted by their corresponding keys.










	
keys()[source]

	Returns the sorted list of all the keys defined in a config.






	
lock() → ml_collections.config_dict.config_dict.ConfigDict[source]

	Locks object, preventing user from adding new fields.


	Returns

	self










	
to_dict(visit_map=None, preserve_field_references=False)[source]

	Converts ConfigDict to regular dict recursively with valid references.

By default, the output dict will not contain FieldReferences, any present
in the ConfigDict will be resolved. However, if preserve_field_references
is True, the output dict will contain FieldReferences where the original
ConfigDict has them. They will not be the same as the ConfigDict’s, and
their ops will be applied and dropped.

Note: As with __eq__() and __init__(), this may not behave as expected on a
ConfigDict with self-references contained in lists, tuples, or custom types.


	Parameters

	
	visit_map – A mapping from object ids to their dict representation. Method
is recursive in nature, and it will call “.to_dict(visit_map)” on each
encountered object, unless it is already in visit_map.


	preserve_field_references – (bool) Whether the output dict should have
FieldReferences if the ConfigDict has them. By default, False: any
FieldReferences will be resolved and the result will go to the dict.






	Returns

	
	Dictionary with the same values and references structure as a calling

	ConfigDict.
















	
to_json(json_encoder_cls=None, **kwargs)[source]

	Returns a JSON representation of the object, fails if there is a cycle.


	Parameters

	
	json_encoder_cls – An optional JSON encoder class to customize JSON
serialization.


	**kwargs – Keyword arguments for json.dumps. They cannot contain “cls”
as this method specifies it on its own.






	Returns

	JSON representation of the object.



	Raises

	TypeError – If self contains set, frozenset, custom type fields or any
other objects that are not JSON serializable.










	
to_json_best_effort(**kwargs)[source]

	Returns a best effort JSON representation of the object.

Tries to serialize objects not inherently supported by JSON encoder. This
may result in the configdict being partially serialized, skipping the
unserializable bits. Ensures that no errors are thrown. Fails if there is a
cycle.


	Parameters

	**kwargs – Keyword arguments for json.dumps. They cannot contain “cls”
as this method specifies it on its own.



	Returns

	JSON representation of the object.










	
to_yaml(**kwargs)[source]

	Returns a YAML representation of the object.

ConfigDict serializes types of fields as well as the values of fields
themselves. Deserializing the YAML representation hence requires using
YAML’s UnsafeLoader:

`
yaml.load(cfg.to_yaml(), Loader=yaml.UnsafeLoader)
`

or equivalently:

`
yaml.unsafe_load(cfg.to_yaml())
`

Please see the PyYAML documentation and https://msg.pyyaml.org/load for more
details on the consequences of this.


	Parameters

	**kwargs – Keyword arguments for yaml.dump.



	Returns

	YAML representation of the object.










	
unlock() → ml_collections.config_dict.config_dict.ConfigDict[source]

	Grants user the ability to add new fields to ConfigDict.

In most cases, the unlocked() context manager should be preferred to the
direct use of the unlock method.


	Returns

	self










	
unlocked()[source]

	Context manager which temporarily unlocks a ConfigDict.






	
update(*other, **kwargs)[source]

	Update values based on matching keys in another dict-like object.

Mimics the built-in dict’s update method: iterates over a given
mapping object and adds/overwrites keys with the given mapping’s
values for those keys.

Differs from dict.update in that it operates recursively on existing keys
that are already a ConfigDict (i.e. calls their update() on the
corresponding value from other), and respects the ConfigDict’s
type safety status.

If keyword arguments are specified, the ConfigDict is updated with those
key/value pairs.


	Parameters

	
	*other – A (single) dict-like container, e.g. a dict or ConfigDict.


	**kwargs – Additional keyword arguments to update the ConfigDict.






	Raises

	TypeError – if more than one value for other is specified.










	
update_from_flattened_dict(flattened_dict, strip_prefix='')[source]

	In-place updates values taken from a flattened dict.

This allows a potentially nested source ConfigDict of the following form:

cfg = ConfigDict({
    'a': 1,
    'b': {
        'c': {
            'd': 2
        }
    }
})





to be updated from a dict containing paths navigating to child items, of the
following form:

updates = {
    'a': 2,
    'b.c.d': 3
}





This filters paths_dict to only contain paths starting with
strip_prefix and strips the prefix when applying the update.

For example, consider we have the following values returned as flags:

flags = {
    'flag1': x,
    'flag2': y,
    'config': 'some_file.py',
    'config.a.b': 1,
    'config.a.c': 2
}

config = ConfigDict({
    'a': {
        'b': 0,
        'c': 0
    }
})

config.update_from_flattened_dict(flags, 'config.')





Then we will now have:

config = ConfigDict({
    'a': {
        'b': 1,
        'c': 2
    }
})






	Parameters

	
	flattened_dict – A mapping (key path) -> value.


	strip_prefix – A prefix to be stripped from path. If specified, only
paths matching strip_prefix will be processed.






	Raises

	KeyError – if any of the key paths can’t be found.










	
values(preserve_field_references=False)[source]

	Returns the list of all values in a config, sorted by their keys.


	Parameters

	preserve_field_references – (bool) Whether to preserve FieldReferences if
the ConfigDict has them. By default, False: any FieldReferences will be
resolved in the result.



	Returns

	The values in the config, sorted by their corresponding keys.















FrozenConfigDict class


	
class ml_collections.config_dict.FrozenConfigDict(initial_dictionary=None, type_safe=True)[source]

	Immutable and hashable type of ConfigDict.

See ConfigDict() documentation above for details and usage.

FrozenConfigDict is fully immutable. It contains no lists or sets (at
initialization, lists and sets are converted to tuples and frozensets). The
only potential sources of mutability are attributes with custom types, which
are not touched.

It is recommended to convert a ConfigDict to FrozenConfigDict after
construction if possible.


	
__init__(initial_dictionary=None, type_safe=True)[source]

	Creates an instance of FrozenConfigDict.

Lists and sets are copied into tuples and frozensets. However, copying is
kept to a minimum so tuples, frozensets, and other immutable types are not
copied unless they contain mutable types.

Prohibited initial_dictionary structures: initial_dictionary may not contain
any lists or tuples with dictionary, ConfigDict, or FieldReference elements,
or else an error is raised at initialization. It also may not contain loops
in the reference structure, i.e. the reference structure must be a Directed
Acyclic Graph. This includes loops in list-element and tuple-element
references. initial_dictionary’s reference structure need not be a tree.

Warning: Unexpected behavior may occur with types other than Python’s
built-in types. See ConfigDict() documentation for details.

Warning: As with ConfigDict, FieldReference values may be changed. If
initial_dictionary contains a FieldReference with a value of type dict or
ConfigDict, that value will be converted to FrozenConfigDict.


	Parameters

	
	initial_dictionary – May be one of the following:

1) dict. In this case all values of initial_dictionary that are
dictionaries are also converted to FrozenConfigDict. If there are
dictionaries contained in lists or tuples, an error is raised.

2) ConfigDict. In this case all ConfigDict attributes are also
converted to FrozenConfigDict.

3) FrozenConfigDict. In this case all attributes are uncopied, and
only the top-level object (self) is re-addressed.




	type_safe – See ConfigDict documentation. Note that this only matters
if the FrozenConfigDict is converted to ConfigDict at some point.


















FieldReference class


	
class ml_collections.config_dict.FieldReference(default, field_type=None, op=None, required=False)[source]

	Reference to a configuration element.

Typed configuration element that can take a None default value. Example:

from ml_collections import config_dict

cfg_field = config_dict.FieldReference(0)
cfg = config_dict.ConfigDict({
    'optional': configdict.FieldReference(None, field_type=str)
    'field': cfg_field,
    'nested': {'field': cfg_field}
})

with self.assertRaises(TypeError):
  cfg.optional = 10  # Raises an error because it's defined as an
                      # intfield.

cfg.field = 1  # Changes the value of both cfg.field and cfg.nested.field.
print(cfg)





This class also supports lazy computation. Example:

ref = config_dict.FieldReference(0)

# Using ref in a standard operation returns another FieldReference. The new
# reference ref_plus_ten will evaluate ref's value only when we call
# ref_plus_ten.get()
ref_plus_ten = ref + 10

ref.set(3)  # change ref's value
print(ref_plus_ten.get())  # Prints 13 because ref's value is 3

ref.set(-2)  # change ref's value again
print(ref_plus_ten.get())  # Prints 8 because ref's value is -2






	
__init__(default, field_type=None, op=None, required=False)[source]

	Creates an instance of FieldReference.


	Parameters

	
	default – Default value.


	field_type – Type for the values contained by the configuration element. If
None the type will be inferred from the default value. This value is
used as the second argument in calls to isinstance, so it has to
follow that function’s requirements (class, type or a tuple containing
classes, types or tuples).


	op – An optional operation that is applied to the underlying value when
get() is called.


	required – If True, the get() method will raise an error if the reference
does not contain a value. This argument has no effect when a default
value is provided. Setting this to True will raise an error if op
is not None.






	Raises

	
	TypeError – If field_type is not None and is different from the type of the
default value.


	ValueError – If both the default value and field_type is None.













	
empty()[source]

	Returns True if the reference points to a None value.






	
get()[source]

	Gets the value of the FieldReference object.

This will dereference _pointer and apply all ops to its value.


	Returns

	The result of applying all ops to the dereferenced pointer.



	Raises

	RequiredValueError – if required is True and the underlying value for the
reference is False.










	
has_cycle(visited=None)[source]

	Finds cycles in the reference graph.


	Parameters

	visited – Set containing the ids of all visited nodes in the graph. The
default value is the empty set.



	Returns

	True if there is a cycle in the reference graph.










	
set(value, type_safe=True)[source]

	Overwrites the value pointed by a FieldReference.


	Parameters

	
	value – New value.


	type_safe – Check that old and new values are of the same type.






	Raises

	
	TypeError – If type_safe is true and old and new values are not of the same
type.


	MutabilityError – If a cycle is found in the reference graph.


















Additional Methods







	create(**kwargs)

	Creates a ConfigDict with the given named arguments as key-value pairs.



	placeholder(field_type[, required])

	Defines an entry in a ConfigDict that has no value yet.



	required_placeholder(field_type)

	Defines an entry in a ConfigDict with unknown but required value.



	recursive_rename(conf, old_name, new_name)

	Returns copy of conf with old_name recursively replaced by new_name.



	CustomJSONEncoder(*[, skipkeys, …])

	JSON encoder for ConfigDict and FieldReference.



	JSONDecodeError

	



	MutabilityError

	



	RequiredValueError

	










          

      

      

    

  

    
      
          
            
  


ml_collections.config_dict.create


	
ml_collections.config_dict.create(**kwargs)[source]

	Creates a ConfigDict with the given named arguments as key-value pairs.

This allows for simple dictionaries whose elements can be accessed directly
using field access:

from ml_collections.config_dict import config_dict
point = config_dict.create(x=1, y=2)
print(point.x, point.y)





This is particularly useful for compactly writing nested configurations:

config = config_dict.create(
  data=config_dict.create(
    game='freeway',
    frame_size=100),
  model=config_dict.create(num_hidden=1000))





The reason for the existence of this function is that it simplifies the
code required for the majority of the use cases of ConfigDict, compared
to using either ConfigDict or namedtuple’s. Examples of such use cases
include training script configuration, and returning multiple named values.


	Parameters

	**kwargs – key-value pairs to be stored in the ConfigDict.



	Returns

	A ConfigDict containing the key-value pairs in kwargs.












          

      

      

    

  

    
      
          
            
  


ml_collections.config_dict.placeholder


	
ml_collections.config_dict.placeholder(field_type, required=False)[source]

	Defines an entry in a ConfigDict that has no value yet.

Example:

config = configdict.create(
    batch_size = configdict.placeholder(int),
    frame_shape = configdict.placeholder(tf.TensorShape))






	Parameters

	
	field_type – type of value.


	required – If True, the placeholder will raise an error on access if the
underlying value hasn’t been set.






	Returns

	A FieldReference with value None and the given type.












          

      

      

    

  

    
      
          
            
  


ml_collections.config_dict.required_placeholder


	
ml_collections.config_dict.required_placeholder(field_type)[source]

	Defines an entry in a ConfigDict with unknown but required value.

Example:

config = configdict.create(
    batch_size = configdict.required_placeholder(int))

try:
  print(config.batch_size)
except RequiredValueError:
  pass

config.batch_size = 10
print(config.batch_size)  # 10






	Parameters

	field_type – type of value.



	Returns

	A FieldReference with value None and the given type.












          

      

      

    

  

    
      
          
            
  


ml_collections.config_dict.recursive_rename


	
ml_collections.config_dict.recursive_rename(conf, old_name, new_name)[source]

	Returns copy of conf with old_name recursively replaced by new_name.

This is not done in place, no changes are made to conf but a new ConfigDict is
returned with the changes made. This is useful if the name of a parameter has
been changed in code but you need to load an old config.


	Example usage:

	updated_conf = configdict.recursive_rename(conf, “config”, “kwargs”)






	Parameters

	
	conf – a ConfigDict which needs updating


	old_name – the name used in the ConfigDict which is out of sync with the code


	new_name – the name used in the code






	Returns

	A ConfigDict which is a copy of conf but with all instances of old_name
replaced with new_name.












          

      

      

    

  

    
      
          
            
  


ml_collections.config_dict.CustomJSONEncoder


	
class ml_collections.config_dict.CustomJSONEncoder(*, skipkeys=False, ensure_ascii=True, check_circular=True, allow_nan=True, sort_keys=False, indent=None, separators=None, default=None)[source]

	JSON encoder for ConfigDict and FieldReference.

The encoder throws an exception for non-supported types.


	
__init__(*, skipkeys=False, ensure_ascii=True, check_circular=True, allow_nan=True, sort_keys=False, indent=None, separators=None, default=None)

	Constructor for JSONEncoder, with sensible defaults.

If skipkeys is false, then it is a TypeError to attempt
encoding of keys that are not str, int, float or None.  If
skipkeys is True, such items are simply skipped.

If ensure_ascii is true, the output is guaranteed to be str
objects with all incoming non-ASCII characters escaped.  If
ensure_ascii is false, the output can contain non-ASCII characters.

If check_circular is true, then lists, dicts, and custom encoded
objects will be checked for circular references during encoding to
prevent an infinite recursion (which would cause an OverflowError).
Otherwise, no such check takes place.

If allow_nan is true, then NaN, Infinity, and -Infinity will be
encoded as such.  This behavior is not JSON specification compliant,
but is consistent with most JavaScript based encoders and decoders.
Otherwise, it will be a ValueError to encode such floats.

If sort_keys is true, then the output of dictionaries will be
sorted by key; this is useful for regression tests to ensure
that JSON serializations can be compared on a day-to-day basis.

If indent is a non-negative integer, then JSON array
elements and object members will be pretty-printed with that
indent level.  An indent level of 0 will only insert newlines.
None is the most compact representation.

If specified, separators should be an (item_separator, key_separator)
tuple.  The default is (’, ‘, ‘: ‘) if indent is None and
(‘,’, ‘: ‘) otherwise.  To get the most compact JSON representation,
you should specify (‘,’, ‘:’) to eliminate whitespace.

If specified, default is a function that gets called for objects
that can’t otherwise be serialized.  It should return a JSON encodable
version of the object or raise a TypeError.





Methods







	__init__(*[, skipkeys, ensure_ascii, …])

	Constructor for JSONEncoder, with sensible defaults.



	default(obj)

	Implement this method in a subclass such that it returns a serializable object for o, or calls the base implementation (to raise a TypeError).



	encode(o)

	Return a JSON string representation of a Python data structure.



	iterencode(o[, _one_shot])

	Encode the given object and yield each string representation as available.






Attributes







	item_separator

	



	key_separator

	













          

      

      

    

  

    
      
          
            
  


ml_collections.config_dict.JSONDecodeError


	
exception ml_collections.config_dict.JSONDecodeError[source]

	






          

      

      

    

  

    
      
          
            
  


ml_collections.config_dict.MutabilityError


	
exception ml_collections.config_dict.MutabilityError[source]

	






          

      

      

    

  

    
      
          
            
  


ml_collections.config_dict.RequiredValueError


	
exception ml_collections.config_dict.RequiredValueError[source]

	






          

      

      

    

  

    
      
          
            
  


ml_collections.config_flags package

Config flags module.


DEFINE_config_dict


	
config_flags.DEFINE_config_dict(config: ml_collections.config_dict.config_dict.ConfigDict, help_string: str = 'ConfigDict instance.', flag_values: absl.flags._flagvalues.FlagValues = <absl.flags._flagvalues.FlagValues object>, lock_config: bool = True, **kwargs) → absl.flags._flagvalues.FlagHolder

	Defines flag for inline ConfigDict’s compatible with absl flags.

Similar to DEFINE_config_file except the flag’s value should be a
ConfigDict instead of a path to a file containing a ConfigDict. After the
flag is parsed, FLAGS.name will contain a reference to the ConfigDict,
optionally with some values overridden.

Typical usage example:

script.py:

from absl import flags

import ml_collections
from ml_collections.config_flags import config_flags


config = ml_collections.ConfigDict({
    'field1': 1,
    'field2': 'tom',
    'nested': {
        'field': 2.23,
    }
})


FLAGS = flags.FLAGS
config_flags.DEFINE_config_dict('my_config', config)
...

print(FLAGS.my_config)





The following command:

python script.py -- --my_config.field1 8
                    --my_config.nested.field=2.1





will print:

field1: 8
field2: tom
nested: {field: 2.1}






	Parameters

	
	name – Flag name.


	config – ConfigDict object.


	help_string – Help string to display when –helpfull is called.
(default: “ConfigDict instance.”)


	flag_values – FlagValues instance used for parsing.
(default: absl.flags.FLAGS)


	lock_config – If set to True, loaded config will be locked through calling
.lock() method on its instance (if it exists). (default: True)


	**kwargs – Optional keyword arguments passed to Flag constructor.






	Returns

	a handle to defined flag.











DEFINE_config_file


	
config_flags.DEFINE_config_file(default: Optional[str] = None, help_string: str = 'path to config file.', flag_values: absl.flags._flagvalues.FlagValues = <absl.flags._flagvalues.FlagValues object>, lock_config: bool = True, **kwargs) → absl.flags._flagvalues.FlagHolder

	Defines flag for ConfigDict files compatible with absl flags.

The flag’s value should be a path to a valid python file which contains a
function called get_config() that returns a python object specifying
a configuration. After the flag is parsed, FLAGS.name will contain
a reference to this object, optionally with some values overridden.

During flags parsing, every flag of form –name.([a-zA-Z0-9]+.?)+=value
and -name.([a-zA-Z0-9]+.?)+ value will be treated as an override of a
specific field in the config object returned by this flag. Field is
essentially a dot delimited path inside the object where each path element
has to be either an attribute or a key existing in the config object.
For example –my_config.field1.field2=val means “assign value val
to the attribute (or key) field2 inside value of the attribute (or key)
field1 inside the value of my_config object”. If there are both
attribute and key-based access with the same name, attribute is preferred.

Typical usage example:

script.py:

from absl import flags
from ml_collections.config_flags import config_flags

FLAGS = flags.FLAGS
config_flags.DEFINE_config_file('my_config')

print(FLAGS.my_config)





config.py:

def get_config():
  return {
      'field1': 1,
      'field2': 'tom',
      'nested': {
          'field': 2.23,
      },
  }





The following command:

python script.py -- --my_config=config.py
                    --my_config.field1 8
                    --my_config.nested.field=2.1





will print:

{'field1': 8, 'field2': 'tom', 'nested': {'field': 2.1}}





It is possible to parameterise the get_config function, allowing it to
return a differently structured result for different occasions. This is
particularly useful when setting up hyperparameter sweeps across various
network architectures.

parameterised_config.py:

def get_config(config_string):
  possible_configs = {
      'mlp': {
          'constructor': 'snt.nets.MLP',
          'config': {
              'output_sizes': (128, 128, 1),
          }
      },
      'lstm': {
          'constructor': 'snt.LSTM',
          'config': {
              'hidden_size': 128,
              'forget_bias': 1.0,
          }
      }
  }
  return possible_configs[config_string]





If a colon is present in the command line override for the config file,
everything to the right of the colon is passed into the get_config function.
The following command lines will both function correctly:

python script.py -- --my_config=parameterised_config.py:mlp
                    --my_config.config.output_sizes="(256,256,1)"


python script.py -- --my_config=parameterised_config.py:lstm
                    --my_config.config.hidden_size=256





The following will produce an error, as the hidden_size flag does not
exist when the “mlp” config_string is provided:

python script.py -- --my_config=parameterised_config.py:mlp
                    --my_config.config.hidden_size=256






	Parameters

	
	name – Flag name, optionally including extra config after a colon.


	default – Default value of the flag (default: None).


	help_string – Help string to display when –helpfull is called.
(default: “path to config file.”)


	flag_values – FlagValues instance used for parsing.
(default: absl.flags.FLAGS)


	lock_config – If set to True, loaded config will be locked through calling
.lock() method on its instance (if it exists). (default: True)


	**kwargs – Optional keyword arguments passed to Flag constructor.






	Returns

	a handle to defined flag.











Additional Methods







	ml_collections.config_flags.config_flags.is_config_flag(flag)

	Returns True iff flag is an instance of _ConfigFlag.



	ml_collections.config_flags.config_flags.GetValue(…)

	Gets value of a single field.



	ml_collections.config_flags.config_flags.GetType(…)

	Gets type of field in config described by a dotted delimited path.



	ml_collections.config_flags.config_flags.GetTypes(…)

	Gets types of fields in config described by dotted delimited paths.



	ml_collections.config_flags.config_flags.SetValue(…)

	Sets value of a single field.










          

      

      

    

  

    
      
          
            
  


ml_collections.config_flags.config_flags.is_config_flag


	
ml_collections.config_flags.config_flags.is_config_flag(flag)[source]

	Returns True iff flag is an instance of _ConfigFlag.

External users of the library may need to check if a flag is of this type
or not, particularly because ConfigFlags should be parsed before any other
flags. This function allows that test to be done without making the whole
class public.


	Parameters

	flag – Flag object.



	Returns

	True iff isinstance(flag, _ConfigFlag) is true.












          

      

      

    

  

    
      
          
            
  


ml_collections.config_flags.config_flags.GetValue


	
ml_collections.config_flags.config_flags.GetValue(path: str, config: ml_collections.config_dict.config_dict.ConfigDict)[source]

	Gets value of a single field.








          

      

      

    

  

    
      
          
            
  


ml_collections.config_flags.config_flags.GetType


	
ml_collections.config_flags.config_flags.GetType(path, config)[source]

	Gets type of field in config described by a dotted delimited path.








          

      

      

    

  

    
      
          
            
  


ml_collections.config_flags.config_flags.GetTypes


	
ml_collections.config_flags.config_flags.GetTypes(paths, config)[source]

	Gets types of fields in config described by dotted delimited paths.








          

      

      

    

  

    
      
          
            
  


ml_collections.config_flags.config_flags.SetValue


	
ml_collections.config_flags.config_flags.SetValue(path: str, config: ml_collections.config_dict.config_dict.ConfigDict, value)[source]

	Sets value of a single field.








          

      

      

    

  

    
      
          
            
  


How to Contribute

We’d love to accept your patches and contributions to this project. There are
just a few small guidelines you need to follow.


Contributor License Agreement

Contributions to this project must be accompanied by a Contributor License
Agreement (CLA). You (or your employer) retain the copyright to your
contribution; this simply gives us permission to use and redistribute your
contributions as part of the project. Head over to
https://cla.developers.google.com/ to see your current agreements on file or
to sign a new one.

You generally only need to submit a CLA once, so if you’ve already submitted one
(even if it was for a different project), you probably don’t need to do it
again.



Code reviews

All submissions, including submissions by project members, require review. We
use GitHub pull requests for this purpose. Consult
GitHub Help [https://help.github.com/articles/about-pull-requests/] for more
information on using pull requests.



Community Guidelines

This project follows
Google’s Open Source Community Guidelines [https://opensource.google/conduct/].





          

      

      

    

  

    
      
          
            
  


Testing

TODO(mohitreddy): Add sections to install bazel and run tests.
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ML Collections docs

The ML Collections documentation can be found here: TODO(mohitreddy) Add link once the change is pushed.



How to build the docs


	Install the requirements in ml_collections/docs/requirements.txt.


	Ensure pandoc is installed.


	Run make html to locally generate documentation.
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  Source code for json.encoder

"""Implementation of JSONEncoder
"""
import re

try:
    from _json import encode_basestring_ascii as c_encode_basestring_ascii
except ImportError:
    c_encode_basestring_ascii = None
try:
    from _json import encode_basestring as c_encode_basestring
except ImportError:
    c_encode_basestring = None
try:
    from _json import make_encoder as c_make_encoder
except ImportError:
    c_make_encoder = None

ESCAPE = re.compile(r'[\x00-\x1f\\"\b\f\n\r\t]')
ESCAPE_ASCII = re.compile(r'([\\"]|[^\ -~])')
HAS_UTF8 = re.compile(b'[\x80-\xff]')
ESCAPE_DCT = {
    '\\': '\\\\',
    '"': '\\"',
    '\b': '\\b',
    '\f': '\\f',
    '\n': '\\n',
    '\r': '\\r',
    '\t': '\\t',
}
for i in range(0x20):
    ESCAPE_DCT.setdefault(chr(i), '\\u{0:04x}'.format(i))
    #ESCAPE_DCT.setdefault(chr(i), '\\u%04x' % (i,))

INFINITY = float('inf')

def py_encode_basestring(s):
    """Return a JSON representation of a Python string

    """
    def replace(match):
        return ESCAPE_DCT[match.group(0)]
    return '"' + ESCAPE.sub(replace, s) + '"'


encode_basestring = (c_encode_basestring or py_encode_basestring)


def py_encode_basestring_ascii(s):
    """Return an ASCII-only JSON representation of a Python string

    """
    def replace(match):
        s = match.group(0)
        try:
            return ESCAPE_DCT[s]
        except KeyError:
            n = ord(s)
            if n < 0x10000:
                return '\\u{0:04x}'.format(n)
                #return '\\u%04x' % (n,)
            else:
                # surrogate pair
                n -= 0x10000
                s1 = 0xd800 | ((n >> 10) & 0x3ff)
                s2 = 0xdc00 | (n & 0x3ff)
                return '\\u{0:04x}\\u{1:04x}'.format(s1, s2)
    return '"' + ESCAPE_ASCII.sub(replace, s) + '"'


encode_basestring_ascii = (
    c_encode_basestring_ascii or py_encode_basestring_ascii)

class JSONEncoder(object):
    """Extensible JSON <http://json.org> encoder for Python data structures.

    Supports the following objects and types by default:

    +-------------------+---------------+
    | Python            | JSON          |
    +===================+===============+
    | dict              | object        |
    +-------------------+---------------+
    | list, tuple       | array         |
    +-------------------+---------------+
    | str               | string        |
    +-------------------+---------------+
    | int, float        | number        |
    +-------------------+---------------+
    | True              | true          |
    +-------------------+---------------+
    | False             | false         |
    +-------------------+---------------+
    | None              | null          |
    +-------------------+---------------+

    To extend this to recognize other objects, subclass and implement a
    ``.default()`` method with another method that returns a serializable
    object for ``o`` if possible, otherwise it should call the superclass
    implementation (to raise ``TypeError``).

    """
    item_separator = ', '
    key_separator = ': '
    def __init__(self, *, skipkeys=False, ensure_ascii=True,
            check_circular=True, allow_nan=True, sort_keys=False,
            indent=None, separators=None, default=None):
        """Constructor for JSONEncoder, with sensible defaults.

        If skipkeys is false, then it is a TypeError to attempt
        encoding of keys that are not str, int, float or None.  If
        skipkeys is True, such items are simply skipped.

        If ensure_ascii is true, the output is guaranteed to be str
        objects with all incoming non-ASCII characters escaped.  If
        ensure_ascii is false, the output can contain non-ASCII characters.

        If check_circular is true, then lists, dicts, and custom encoded
        objects will be checked for circular references during encoding to
        prevent an infinite recursion (which would cause an OverflowError).
        Otherwise, no such check takes place.

        If allow_nan is true, then NaN, Infinity, and -Infinity will be
        encoded as such.  This behavior is not JSON specification compliant,
        but is consistent with most JavaScript based encoders and decoders.
        Otherwise, it will be a ValueError to encode such floats.

        If sort_keys is true, then the output of dictionaries will be
        sorted by key; this is useful for regression tests to ensure
        that JSON serializations can be compared on a day-to-day basis.

        If indent is a non-negative integer, then JSON array
        elements and object members will be pretty-printed with that
        indent level.  An indent level of 0 will only insert newlines.
        None is the most compact representation.

        If specified, separators should be an (item_separator, key_separator)
        tuple.  The default is (', ', ': ') if *indent* is ``None`` and
        (',', ': ') otherwise.  To get the most compact JSON representation,
        you should specify (',', ':') to eliminate whitespace.

        If specified, default is a function that gets called for objects
        that can't otherwise be serialized.  It should return a JSON encodable
        version of the object or raise a ``TypeError``.

        """

        self.skipkeys = skipkeys
        self.ensure_ascii = ensure_ascii
        self.check_circular = check_circular
        self.allow_nan = allow_nan
        self.sort_keys = sort_keys
        self.indent = indent
        if separators is not None:
            self.item_separator, self.key_separator = separators
        elif indent is not None:
            self.item_separator = ','
        if default is not None:
            self.default = default

    def default(self, o):
        """Implement this method in a subclass such that it returns
        a serializable object for ``o``, or calls the base implementation
        (to raise a ``TypeError``).

        For example, to support arbitrary iterators, you could
        implement default like this::

            def default(self, o):
                try:
                    iterable = iter(o)
                except TypeError:
                    pass
                else:
                    return list(iterable)
                # Let the base class default method raise the TypeError
                return JSONEncoder.default(self, o)

        """
        raise TypeError(f'Object of type {o.__class__.__name__} '
                        f'is not JSON serializable')

    def encode(self, o):
        """Return a JSON string representation of a Python data structure.

        >>> from json.encoder import JSONEncoder
        >>> JSONEncoder().encode({"foo": ["bar", "baz"]})
        '{"foo": ["bar", "baz"]}'

        """
        # This is for extremely simple cases and benchmarks.
        if isinstance(o, str):
            if self.ensure_ascii:
                return encode_basestring_ascii(o)
            else:
                return encode_basestring(o)
        # This doesn't pass the iterator directly to ''.join() because the
        # exceptions aren't as detailed.  The list call should be roughly
        # equivalent to the PySequence_Fast that ''.join() would do.
        chunks = self.iterencode(o, _one_shot=True)
        if not isinstance(chunks, (list, tuple)):
            chunks = list(chunks)
        return ''.join(chunks)

    def iterencode(self, o, _one_shot=False):
        """Encode the given object and yield each string
        representation as available.

        For example::

            for chunk in JSONEncoder().iterencode(bigobject):
                mysocket.write(chunk)

        """
        if self.check_circular:
            markers = {}
        else:
            markers = None
        if self.ensure_ascii:
            _encoder = encode_basestring_ascii
        else:
            _encoder = encode_basestring

        def floatstr(o, allow_nan=self.allow_nan,
                _repr=float.__repr__, _inf=INFINITY, _neginf=-INFINITY):
            # Check for specials.  Note that this type of test is processor
            # and/or platform-specific, so do tests which don't depend on the
            # internals.

            if o != o:
                text = 'NaN'
            elif o == _inf:
                text = 'Infinity'
            elif o == _neginf:
                text = '-Infinity'
            else:
                return _repr(o)

            if not allow_nan:
                raise ValueError(
                    "Out of range float values are not JSON compliant: " +
                    repr(o))

            return text


        if (_one_shot and c_make_encoder is not None
                and self.indent is None):
            _iterencode = c_make_encoder(
                markers, self.default, _encoder, self.indent,
                self.key_separator, self.item_separator, self.sort_keys,
                self.skipkeys, self.allow_nan)
        else:
            _iterencode = _make_iterencode(
                markers, self.default, _encoder, self.indent, floatstr,
                self.key_separator, self.item_separator, self.sort_keys,
                self.skipkeys, _one_shot)
        return _iterencode(o, 0)

def _make_iterencode(markers, _default, _encoder, _indent, _floatstr,
        _key_separator, _item_separator, _sort_keys, _skipkeys, _one_shot,
        ## HACK: hand-optimized bytecode; turn globals into locals
        ValueError=ValueError,
        dict=dict,
        float=float,
        id=id,
        int=int,
        isinstance=isinstance,
        list=list,
        str=str,
        tuple=tuple,
        _intstr=int.__str__,
    ):

    if _indent is not None and not isinstance(_indent, str):
        _indent = ' ' * _indent

    def _iterencode_list(lst, _current_indent_level):
        if not lst:
            yield '[]'
            return
        if markers is not None:
            markerid = id(lst)
            if markerid in markers:
                raise ValueError("Circular reference detected")
            markers[markerid] = lst
        buf = '['
        if _indent is not None:
            _current_indent_level += 1
            newline_indent = '\n' + _indent * _current_indent_level
            separator = _item_separator + newline_indent
            buf += newline_indent
        else:
            newline_indent = None
            separator = _item_separator
        first = True
        for value in lst:
            if first:
                first = False
            else:
                buf = separator
            if isinstance(value, str):
                yield buf + _encoder(value)
            elif value is None:
                yield buf + 'null'
            elif value is True:
                yield buf + 'true'
            elif value is False:
                yield buf + 'false'
            elif isinstance(value, int):
                # Subclasses of int/float may override __str__, but we still
                # want to encode them as integers/floats in JSON. One example
                # within the standard library is IntEnum.
                yield buf + _intstr(value)
            elif isinstance(value, float):
                # see comment above for int
                yield buf + _floatstr(value)
            else:
                yield buf
                if isinstance(value, (list, tuple)):
                    chunks = _iterencode_list(value, _current_indent_level)
                elif isinstance(value, dict):
                    chunks = _iterencode_dict(value, _current_indent_level)
                else:
                    chunks = _iterencode(value, _current_indent_level)
                yield from chunks
        if newline_indent is not None:
            _current_indent_level -= 1
            yield '\n' + _indent * _current_indent_level
        yield ']'
        if markers is not None:
            del markers[markerid]

    def _iterencode_dict(dct, _current_indent_level):
        if not dct:
            yield '{}'
            return
        if markers is not None:
            markerid = id(dct)
            if markerid in markers:
                raise ValueError("Circular reference detected")
            markers[markerid] = dct
        yield '{'
        if _indent is not None:
            _current_indent_level += 1
            newline_indent = '\n' + _indent * _current_indent_level
            item_separator = _item_separator + newline_indent
            yield newline_indent
        else:
            newline_indent = None
            item_separator = _item_separator
        first = True
        if _sort_keys:
            items = sorted(dct.items(), key=lambda kv: kv[0])
        else:
            items = dct.items()
        for key, value in items:
            if isinstance(key, str):
                pass
            # JavaScript is weakly typed for these, so it makes sense to
            # also allow them.  Many encoders seem to do something like this.
            elif isinstance(key, float):
                # see comment for int/float in _make_iterencode
                key = _floatstr(key)
            elif key is True:
                key = 'true'
            elif key is False:
                key = 'false'
            elif key is None:
                key = 'null'
            elif isinstance(key, int):
                # see comment for int/float in _make_iterencode
                key = _intstr(key)
            elif _skipkeys:
                continue
            else:
                raise TypeError(f'keys must be str, int, float, bool or None, '
                                f'not {key.__class__.__name__}')
            if first:
                first = False
            else:
                yield item_separator
            yield _encoder(key)
            yield _key_separator
            if isinstance(value, str):
                yield _encoder(value)
            elif value is None:
                yield 'null'
            elif value is True:
                yield 'true'
            elif value is False:
                yield 'false'
            elif isinstance(value, int):
                # see comment for int/float in _make_iterencode
                yield _intstr(value)
            elif isinstance(value, float):
                # see comment for int/float in _make_iterencode
                yield _floatstr(value)
            else:
                if isinstance(value, (list, tuple)):
                    chunks = _iterencode_list(value, _current_indent_level)
                elif isinstance(value, dict):
                    chunks = _iterencode_dict(value, _current_indent_level)
                else:
                    chunks = _iterencode(value, _current_indent_level)
                yield from chunks
        if newline_indent is not None:
            _current_indent_level -= 1
            yield '\n' + _indent * _current_indent_level
        yield '}'
        if markers is not None:
            del markers[markerid]

    def _iterencode(o, _current_indent_level):
        if isinstance(o, str):
            yield _encoder(o)
        elif o is None:
            yield 'null'
        elif o is True:
            yield 'true'
        elif o is False:
            yield 'false'
        elif isinstance(o, int):
            # see comment for int/float in _make_iterencode
            yield _intstr(o)
        elif isinstance(o, float):
            # see comment for int/float in _make_iterencode
            yield _floatstr(o)
        elif isinstance(o, (list, tuple)):
            yield from _iterencode_list(o, _current_indent_level)
        elif isinstance(o, dict):
            yield from _iterencode_dict(o, _current_indent_level)
        else:
            if markers is not None:
                markerid = id(o)
                if markerid in markers:
                    raise ValueError("Circular reference detected")
                markers[markerid] = o
            o = _default(o)
            yield from _iterencode(o, _current_indent_level)
            if markers is not None:
                del markers[markerid]
    return _iterencode




          

      

      

    

  

    
      
          
            
  Source code for ml_collections.config_dict.config_dict

# Copyright 2021 The ML Collections Authors.
#
# Licensed under the Apache License, Version 2.0 (the "License");
# you may not use this file except in compliance with the License.
# You may obtain a copy of the License at
#
#     http://www.apache.org/licenses/LICENSE-2.0
#
# Unless required by applicable law or agreed to in writing, software
# distributed under the License is distributed on an "AS IS" BASIS,
# WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
# See the License for the specific language governing permissions and
# limitations under the License.

# Lint as: python3
"""Classes for defining configurations of experiments and models.

This file defines the classes `ConfigDict` and `FrozenConfigDict`, which are
"dict-like" data structures with Lua-like access and some other nice features.
Together, they are supposed to be used as a main way of expressing
configurations of experiments and models.
"""

import abc
import collections
from collections import abc as collections_abc
import contextlib
import difflib
import functools
import inspect
import json
import operator
from typing import Any, Mapping, Optional

from absl import logging

import contextlib2
import six
import yaml
from yaml import representer


# Workaround for https://github.com/yaml/pyyaml/issues/36. Classes that have
# `abc.ABCMeta` as a metaclass are incorrectly handled as objects. This results
# in the unbound `__reduce_ex__` method being called with the protocol version
# as its sole argument, resulting in a `TypeError`. A solution is to add a
# custom representer that represents `abc.ABCMeta` by name.
representer.Representer.add_representer(
    data_type=abc.ABCMeta,
    representer=representer.Representer.represent_name)


[docs]class RequiredValueError(Exception):
  pass



[docs]class MutabilityError(Exception):
  pass



[docs]class JSONDecodeError(Exception):
  pass


_NoneType = type(None)


def _is_callable_type(field_type):
  """Tries to ensure: `_is_callable_type(type(obj)) == callable(obj)`."""
  return any('__call__' in c.__dict__ for c in field_type.__mro__)


def _is_type_safety_violation(value, field_type):
  """Helper function for type safety exceptions.

  This function determines whether or not assigning a value to a field violates
  type safety.

  Args:
    value: The value to be assigned.
    field_type: Type of the field that we would like to assign value to.

  Returns:
    True if assigning value to field violates type safety, False otherwise.
  """
  # Allow None to override and be overridden by any type.
  if value is None or field_type == _NoneType:
    return False
  elif isinstance(value, field_type):
    return False
  else:
    # A callable can overridde a callable.
    return not (callable(value) and _is_callable_type(field_type))


def _safe_cast(value, field_type, type_safe=False):
  """Helper function to handle the exceptional type conversions.

  This function implements the following exceptions for type-checking rules:

  * An `int` will be converted to a `float` if overriding a `float` field.
  * Any string value can override a `str` or `unicode` field. The value is
  converted to `field_type`.
  * A `tuple` will be converted to a `list` if overriding a `list` field.
  * A `list` will be converted to a `tuple` if overriding `tuple` field.
  * Short and long integers are indistinguishable. The final value will always
  be a `long` if both types are present.

  Args:
    value: The value to be assigned.
    field_type: The type for the field that we would like to assign value to.
    type_safe: If True, the method will throw an error if the `value` is not of
        type `field_type` after safe type conversions.

  Returns:
    The converted type-safe version of the value if it is one of the cases
    described. Otherwise, return the value without conversion.

  Raises:
    TypeError: if types don't match  after safe type conversions.
  """
  original_value_type = type(value)

  # The int->float exception.
  if isinstance(value, int) and field_type is float:
    return float(value)

  # The unicode/string to string exception.
  if isinstance(value, six.string_types) and field_type in (str, six.text_type):
    return field_type(value)

  # tuple<->list conversion. JSON serialization converts lists to tuples, so
  # we need this to avoid errors when overriding a list field with its
  # deserialized version. See b/34805906 for more details.
  if isinstance(value, tuple) and field_type is list:
    return list(value)
  if isinstance(value, list) and field_type is tuple:
    return tuple(value)

  if isinstance(value, six.integer_types) and field_type in six.integer_types:
    if six.PY2 and (isinstance(value, long) or field_type is long):
      # Overriding an int with a long and viceversa should be possible.
      # https://www.python.org/dev/peps/pep-0237/
      return long(value)
    else:
      # In Python 3, there is only the `int` type.
      return value

  if type_safe and _is_type_safety_violation(value, field_type):
    raise TypeError('{} is of type {} but should be of type {}'
                    .format(value, str(original_value_type), str(field_type)))
  return value


def _get_computed_value(value_or_fieldreference):
  if isinstance(value_or_fieldreference, FieldReference):
    return value_or_fieldreference.get()
  return value_or_fieldreference


class _Op(collections.namedtuple('_Op', ['fn', 'args'])):
  """A named tuple representing a lazily computed op.

  The _Op named tuple has two fields:
    fn: The function to be applied.
    args: a tuple/list of arguments that are used with the op.
  """


[docs]@functools.total_ordering
class FieldReference:
  """Reference to a configuration element.

  Typed configuration element that can take a None default value. Example::

    from ml_collections import config_dict

    cfg_field = config_dict.FieldReference(0)
    cfg = config_dict.ConfigDict({
        'optional': configdict.FieldReference(None, field_type=str)
        'field': cfg_field,
        'nested': {'field': cfg_field}
    })

    with self.assertRaises(TypeError):
      cfg.optional = 10  # Raises an error because it's defined as an
                          # intfield.

    cfg.field = 1  # Changes the value of both cfg.field and cfg.nested.field.
    print(cfg)

  This class also supports lazy computation. Example::

    ref = config_dict.FieldReference(0)

    # Using ref in a standard operation returns another FieldReference. The new
    # reference ref_plus_ten will evaluate ref's value only when we call
    # ref_plus_ten.get()
    ref_plus_ten = ref + 10

    ref.set(3)  # change ref's value
    print(ref_plus_ten.get())  # Prints 13 because ref's value is 3

    ref.set(-2)  # change ref's value again
    print(ref_plus_ten.get())  # Prints 8 because ref's value is -2
  """

[docs]  def __init__(self, default, field_type=None, op=None, required=False):
    """Creates an instance of FieldReference.

    Args:
      default: Default value.
      field_type: Type for the values contained by the configuration element. If
          None the type will be inferred from the default value. This value is
          used as the second argument in calls to isinstance, so it has to
          follow that function's requirements (class, type or a tuple containing
          classes, types or tuples).
      op: An optional operation that is applied to the underlying value when
          `get()` is called.
      required: If True, the `get()` method will raise an error if the reference
           does not contain a value. This argument has no effect when a default
           value is provided. Setting this to True will raise an error if `op`
           is not None.

    Raises:
      TypeError: If field_type is not None and is different from the type of the
          default value.
      ValueError: If both the default value and field_type is None.
    """
    if field_type is None:
      if default is None:
        raise ValueError('Default value cannot be None if field_type is None')
      elif isinstance(default, FieldReference):
        field_type = default.get_type()
      else:
        field_type = type(default)
    else:
      # Early error when field_type doesn't a structure compatible with
      # isinstance (class, type or tuple containing classes, types or tuples.
      # The easiest way to check this is call isinstance and catch TypeError
      # exceptions.
      try:
        isinstance(None, field_type)
      except TypeError:
        raise TypeError('field_type should be a type, not {}'
                        .format(type(field_type)))

    self._field_type = field_type
    self.set(default)

    if required and op is not None:
      raise ValueError('Cannot set required to True if op is not None')
    self._required = required
    self._ops = [] if op is None else [op]


[docs]  def has_cycle(self, visited=None):
    """Finds cycles in the reference graph.

    Args:
      visited: Set containing the ids of all visited nodes in the graph. The
          default value is the empty set.

    Returns:
      True if there is a cycle in the reference graph.
    """
    visited = visited or set()

    if id(self) in visited:
      return True

    visited.add(id(self))

    # Verify the reference to the parent FieldReference doesn't introduce a
    # cycle.
    value = self._value
    if isinstance(value, FieldReference) and value.has_cycle(visited.copy()):
      return True

    # Verify references in the operator arguments don't introduce cycles.
    for op in self._ops:
      for arg in op.args:
        if isinstance(arg, FieldReference) and arg.has_cycle(visited.copy()):
          return True

    return False


[docs]  def set(self, value, type_safe=True):
    """Overwrites the value pointed by a FieldReference.

    Args:
      value: New value.
      type_safe: Check that old and new values are of the same type.

    Raises:
      TypeError: If type_safe is true and old and new values are not of the same
          type.
      MutabilityError: If a cycle is found in the reference graph.
    """
    # Disable ops.
    self._ops = []

    if value is None:
      self._value = None
    elif isinstance(value, FieldReference):
      if type_safe and value.get_type() is not self.get_type():
        raise TypeError('Reference is of type {} but should be of type {}'
                        .format(value.get_type(), self.get_type()))
      old_value = getattr(self, '_value', None)
      self._value = value
      if self.has_cycle():
        self._value = old_value
        raise MutabilityError('Found cycle in reference graph.')
    else:
      # TODO(sergomez): Update reference type.
      self._value = _safe_cast(value, self._field_type, type_safe)


[docs]  def empty(self):
    """Returns True if the reference points to a None value."""
    return self._value is None


[docs]  def get(self):
    """Gets the value of the `FieldReference` object.

    This will dereference `_pointer` and apply all ops to its value.

    Returns:
      The result of applying all ops to the dereferenced pointer.

    Raises:
      RequiredValueError: if `required` is True and the underlying value for the
          reference is False.
    """
    if self._required and self._value is None:
      raise RequiredValueError('None value found in required reference')

    value = _get_computed_value(self._value)
    for op in self._ops:
      # Dereference any FieldReference objects
      args = [_get_computed_value(arg) for arg in op.args]
      if value is None or None in args:
        value = None
        logging.debug('Cannot apply `%s` to `None`; skipping.', op)
      else:
        value = op.fn(value, *args)
      value = _get_computed_value(value)
    return value


  def get_type(self):
    return self._field_type

  def __eq__(self, other):
    if isinstance(other, FieldReference):
      return self.get() == other.get()
    else:
      return self.get() == other

  def __le__(self, other):
    if isinstance(other, FieldReference):
      return self.get() <= other.get()
    else:
      return self.get() <= other

  # Make FieldReference unhashable (as it's mutable).
  __hash__ = None

  def _apply_op(self, fn, *args):
    args = [_safe_cast(arg, self._field_type) for arg in args]
    return FieldReference(
        self,
        field_type=self._field_type,
        op=_Op(fn, args))

  def _apply_cast_op(self, field_type):
    """Apply a cast op that changes the field_type of this FieldReference.

    `_apply_op` assumes that the `field_type` does not change after the op is
    applied whereas `_apply_cast_op` generates a FieldReference with casted
    field_type.

    Since `fn(value, *args)` we need to ignore `value` which now contains a
      dummy default value of field_type.

    Args:
      field_type: data type to cast to.

    Returns:
      A new FieldReference with of `field_type`.
    """
    return FieldReference(
        field_type(),  # Creates dummy default value matching `field_type`.
        field_type=field_type,
        op=_Op(lambda _, val: field_type(val),  # `fn` ignores `field_type()`.
               [self]),
    )

  def identity(self):
    return self._apply_op(lambda x: x)

  def attr(self, attr_name):
    return self._apply_op(operator.attrgetter(attr_name))

  def __add__(self, other):
    return self._apply_op(operator.add, other)

  def __radd__(self, other):
    radd = functools.partial(operator.add, other)
    return self._apply_op(radd)

  def __sub__(self, other):
    return self._apply_op(operator.sub, other)

  def __rsub__(self, other):
    rsub = functools.partial(operator.sub, other)
    return self._apply_op(rsub)

  def __mul__(self, other):
    return self._apply_op(operator.mul, other)

  def __rmul__(self, other):
    rmul = functools.partial(operator.mul, other)
    return self._apply_op(rmul)

  def __div__(self, other):
    return self._apply_op(operator.truediv, other)

  def __rdiv__(self, other):
    rdiv = functools.partial(operator.truediv, other)
    return self._apply_op(rdiv)

  def __truediv__(self, other):
    return self._apply_op(operator.truediv, other)

  def __rtruediv__(self, other):
    rtruediv = functools.partial(operator.truediv, other)
    return self._apply_op(rtruediv)

  def __floordiv__(self, other):
    return self._apply_op(operator.floordiv, other)

  def __rfloordiv__(self, other):
    rfloordiv = functools.partial(operator.floordiv, other)
    return self._apply_op(rfloordiv)

  def __pow__(self, other):
    return self._apply_op(operator.pow, other)

  def __mod__(self, other):
    return self._apply_op(operator.mod, other)

  def __and__(self, other):
    return self._apply_op(operator.and_, other)

  def __or__(self, other):
    return self._apply_op(operator.or_, other)

  def __xor__(self, other):
    return self._apply_op(operator.xor, other)

  def __neg__(self):
    return self._apply_op(operator.neg)

  def __abs__(self):
    return self._apply_op(operator.abs)

  def to_int(self):
    return self._apply_cast_op(int)

  def to_float(self):
    return self._apply_cast_op(float)

  def to_str(self):
    return self._apply_cast_op(str)

  def __setstate__(self, state):
    self._value = state['_value']
    self._field_type = state['_field_type']
    self._ops = state['_ops']
    # TODO(sergomez): Remove default for _required (and potentially the whole
    #                 __setstate__ method) after June 2019.
    self._required = state.get('_required', False)

  def __nonzero__(self):
    raise NotImplementedError(
        'FieldReference cannot be used for control flow. For boolean '
        'operations use "&" (logical "and") or "|" (logical "or").')

  def __bool__(self):
    raise NotImplementedError(
        'FieldReference cannot be used for control flow. For boolean '
        'operations use "&" (logical "and") or "|" (logical "or").')



def _configdict_fill_seed(seed, initial_dictionary, visit_map=None):
  """Fills an empty ConfigDict without copying previously visited nodes.

  Turns seed (an empty ConfigDict) into a ConfigDict version of
  initial_dictionary. Avoids infinite looping on a self-referencing
  initial_dictionary because if a value of initial_dictionary has been
  previously visited, that value is not re-converted to a ConfigDict. If a
  FieldReference is encountered which contains a dict or FrozenConfigDict, its
  contents will be converted to ConfigDict.

  Note: As described in the __init__() documentation, this will not
  replicate the structure of initial_dictionary if it contains
  self-references within lists, tuples, or other types. There is no warning
  or error in this case.

  Args:
    seed: Empty ConfigDict, to be filled in.
    initial_dictionary: The template on which seed is built. May be of type
        dict, ConfigDict or FrozenConfigDict.
    visit_map: Dictionary from memory addresses to values, storing the
        ConfigDict versions of dictionary values. visit_map need not contain
        (id(initial_dictionary), seed) as a key/value pair.

  Raises:
    TypeError: If seed is not a ConfigDict.
    ValueError: If seed is not an empty ConfigDict.
  """
  # These should be impossible to raise, since the public call-site in
  # __init__() pass in valid input, as does this method recursively.
  assert isinstance(seed, ConfigDict)
  assert not seed

  visit_map = visit_map or {}
  visit_map[id(initial_dictionary)] = seed

  if isinstance(initial_dictionary, ConfigDict):
    iteritems = initial_dictionary.iteritems(preserve_field_references=True)
  else:
    iteritems = six.iteritems(initial_dictionary)

  for key, value in iteritems:
    if id(value) in visit_map:
      value = visit_map[id(value)]

    elif (isinstance(value, FieldReference) and value.get_type() is dict
          and seed.convert_dict):
      # If the reference is empty, we don't have to do dict -> ConfigDict
      # conversion.
      # Calling get() on an empty required reference would raise an error so we
      # need a special case for this.
      if value.empty():
        pass
      elif id(value.get()) in visit_map:
        value.set(visit_map[id(value.get())], False)
      else:
        value_cd = ConfigDict(type_safe=seed.is_type_safe)
        _configdict_fill_seed(value_cd, value.get(), visit_map)
        value.set(value_cd, False)

    elif isinstance(value, dict) and seed.convert_dict:
      value_cd = ConfigDict(type_safe=seed.is_type_safe)
      _configdict_fill_seed(value_cd, value, visit_map)
      value = value_cd

    elif isinstance(value, FrozenConfigDict):
      value = ConfigDict(value)

    seed.__setattr__(key, value)


[docs]class ConfigDict:
  # pylint: disable=line-too-long
  """Base class for configuration objects used in DeepMind.

  This is a container for configurations. It behaves similarly to Lua tables.
  Specifically:

  - it has dot-based access as well as dict-style key access,
  - it is type safe (once a value is set one cannot change its type).

  Typical usage example::

    from ml_collections import config_dict

    cfg = ml_collections.ConfigDict()
    cfg.float_field = 12.6
    cfg.integer_field = 123
    cfg.another_integer_field = 234
    cfg.nested = ml_collections.ConfigDict()
    cfg.nested.string_field = 'tom'

    print(cfg)

  Config dictionaries can also be used to pass named arguments to functions::

    from ml_collections import config_dict

    def print_point(x, y):
      print "({},{})".format(x, y)

    point = config_dict.ConfigDict()
    point.x = 1
    point.y = 2
    print_point(**point)

  Note that, depending on your use case, it may be easier to use the `create`
  function in this package to construct a `ConfigDict`::

    from ml_collections.config_dict import config_dict
    point = config_dict.create(x=1, y=2)

  Differently from standard `dicts`, `ConfigDicts` also have the nice property
  that iterating over them is deterministic, in a fashion similar to
  `collections.OrderedDicts`.
  """
  # pylint: enable=line-too-long

  # Loosen the static type checking requirements.
  _HAS_DYNAMIC_ATTRIBUTES = True

[docs]  def __init__(
      self,
      initial_dictionary: Optional[Mapping[str, Any]] = None,
      type_safe: bool = True,
      convert_dict: bool = True,
  ):
    """Creates an instance of ConfigDict.

    Warning: In most cases, this faithfully reproduces the reference structure
    of initial_dictionary, even if initial_dictionary is self-referencing.
    However, unexpected behavior occurs if self-references are contained within
    list, tuple, or custom types. For example::

      d = {}
      d['a'] = d
      d['b'] = [d]
      cd = ConfigDict(d)
      cd.a    # refers to cd, type ConfigDict. Expected behavior.
      cd.b    # refers to d, type dict. Unexpected behavior.

    Warning: FieldReference values may be changed. If initial_dictionary
    contains a FieldReference with a value of type dict or FrozenConfigDict,
    that value is converted to ConfigDict.

    Args:
      initial_dictionary: May be one of the following:

        1) dict. In this case, all values of initial_dictionary that are
        dictionaries are also be converted to ConfigDict. However,
        dictionaries within values of non-dict type are untouched.

        2) ConfigDict. In this case, all attributes are uncopied, and only the
        top-level object (self) is re-addressed. This is the same behavior
        as Python dict, list, and tuple.

        3) FrozenConfigDict. In this case, initial_dictionary is converted to
        a ConfigDict version of the initial dictionary for the
        FrozenConfigDict (reversing any mutability changes FrozenConfigDict
        made).
      type_safe: If set to True, once an attribute value is assigned, its type
          cannot be overridden without .ignore_type() context manager
          (default: True).
      convert_dict: If set to True, all dict used as value in the ConfigDict
          will automatically be converted to ConfigDict (default: True).
    """

    if isinstance(initial_dictionary, FrozenConfigDict):
      initial_dictionary = initial_dictionary.as_configdict()

    super(ConfigDict, self).__setattr__('_fields', {})
    super(ConfigDict, self).__setattr__('_locked', False)
    super(ConfigDict, self).__setattr__('_type_safe', type_safe)
    super(ConfigDict, self).__setattr__('_convert_dict', convert_dict)

    if initial_dictionary is not None:
      _configdict_fill_seed(self, initial_dictionary)

    if isinstance(initial_dictionary, ConfigDict):
      super(ConfigDict, self).__setattr__('_locked',
                                          initial_dictionary.is_locked)
      super(ConfigDict, self).__setattr__('_type_safe',
                                          initial_dictionary.is_type_safe)


  @property
  def is_type_safe(self) -> bool:
    """Returns True if config dict is type safe."""
    return self._type_safe

  @property
  def convert_dict(self):
    """Returns True if it is converting dicts to ConfigDict automatically."""
    return self._convert_dict

[docs]  def lock(self) -> 'ConfigDict':
    """Locks object, preventing user from adding new fields.

    Returns:
      self
    """

    if self.is_locked:
      return self

    super(ConfigDict, self).__setattr__('_locked', True)
    for field in self._fields:
      element = self._fields[field]
      element = _get_computed_value(element)

      if isinstance(element, ConfigDict):
        element.lock()
    return self


  @property
  def is_locked(self) -> bool:
    """Returns True if object is locked."""
    return self._locked

[docs]  def unlock(self) -> 'ConfigDict':
    """Grants user the ability to add new fields to ConfigDict.

    In most cases, the unlocked() context manager should be preferred to the
    direct use of the unlock method.

    Returns:
      self
    """
    super(ConfigDict, self).__setattr__('_locked', False)
    for element in six.itervalues(self._fields):
      element = _get_computed_value(element)

      if isinstance(element, ConfigDict) and element.is_locked:
        element.unlock()
    return self


[docs]  def get(self, key: str, default=None):
    """Returns value if key is present, or a user defined value otherwise."""
    try:
      return self[key]
    except KeyError:
      return default


  # TODO(sergomez): replace this with get_oneway_ref. The first step is to log
  #   usage patterns of this. How many users are overriding the value of the
  #   reference returned by this and expect the referenced field to change too?
  def get_ref(self, key):
    """Returns a FieldReference initialized on key's value."""
    field = self._fields[key]
    if field is None:
      raise ValueError('Cannot create reference to a field whose value is None')
    if not isinstance(field, FieldReference):
      field = FieldReference(field)
      with self.ignore_type():
        self[key] = field
    return field

[docs]  def get_oneway_ref(self, key):
    """Returns a one-way FieldReference.

    Example::

      cfg = ml_collections.ConfigDict(dict(a=1))
      cfg.b = cfg.get_oneway_ref('a')

      cfg.a = 2
      print(cfg.b)  # 2

      cfg.b = 3
      print(cfg.a)  # 2 (would have been 3 if using get_ref())
      print(cfg.b)  # 3

    Args:
      key: Key for field we want to reference.
    """
    # Using the result of applying an operation on the reference means that
    # calling set() on this object won't propagate the new value up the
    # reference chain.
    return self.get_ref(key).identity()


[docs]  def items(self, preserve_field_references=False):
    """Returns list of dictionary key, value pairs, sorted by key.

    Args:
      preserve_field_references: (bool) Whether to preserve FieldReferences if
        the ConfigDict has them. By default, False: any FieldReferences will be
        resolved in the result.

    Returns:
      The key, value pairs in the config, sorted by key.
    """
    if preserve_field_references:
      return six.iteritems(self._ordered_fields)
    else:
      return [(k, self[k]) for k in self._ordered_fields]


  @property
  def _ordered_fields(self):
    """Returns ordered dict shallow cast of _fields member."""
    return collections.OrderedDict(sorted(self._fields.items()))

[docs]  def iteritems(self, preserve_field_references=False):
    """Deterministically iterates over dictionary key, value pairs.

    Args:
      preserve_field_references: (bool) Whether to preserve FieldReferences if
        the ConfigDict has them. By default, False: any FieldReferences will be
        resolved in the result.
    Yields:
      The key, value pairs in the config, sorted by key.
    """
    for k in self._ordered_fields:
      if preserve_field_references:
        yield k, self._fields[k]
      else:
        yield k, self[k]


  def _ensure_mutability(self, attribute):
    if attribute in dir(super(ConfigDict, self)):
      raise KeyError('{} cannot be overridden.'.format(attribute))

  def __setattr__(self, attribute, value):
    try:
      self._ensure_mutability(attribute)
      self[attribute] = value
    except KeyError as e:
      raise AttributeError(e)

  def __delattr__(self, attribute):
    try:
      self._ensure_mutability(attribute)
      del self[attribute]
    except KeyError as e:
      raise AttributeError(e)

  def __getattr__(self, attribute):
    try:
      return self[attribute]
    except KeyError as e:
      raise AttributeError(e)

  def __setitem__(self, key, value):
    if '.' in key:
      raise ValueError('ConfigDict does not accept dots in field names, but '
                       'the key {} contains one.'.format(key))

    if self.is_locked and key not in self._fields:
      error_msg = ('Key "{}" does not exist and cannot be added since the '
                   'config is locked')
      raise KeyError(
          self._generate_did_you_mean_message(key, error_msg.format(key)))

    if key in self._fields:
      field = self._fields[key]
      try:
        if isinstance(field, FieldReference):
          field.set(value, self._type_safe)
          return
        # Skip type checking if the value is a FieldReference of the same type.
        if (not isinstance(value, FieldReference) or
            value.get_type() is not type(field)):
          if isinstance(value, dict) and self._convert_dict:
            value = ConfigDict(value, self._type_safe)
          value = _safe_cast(value, type(field), self._type_safe)
      except TypeError as e:
        raise TypeError('Could not override field \'{}\' (reference). {}'
                        .format(key, str(e)))

    if isinstance(value, dict) and self._convert_dict:
      value = ConfigDict(value, self._type_safe)
    elif isinstance(value, FieldReference):
      # TODO(sergomez): We should consider using value.get_type().
      ref_type = _NoneType if value.empty() else type(value.get())
      if ref_type is dict or ref_type is FrozenConfigDict:
        value_cd = ConfigDict(value.get(), self._type_safe)
        value.set(value_cd, False)

    self._fields[key] = value

  def _generate_did_you_mean_message(self, request, message=''):
    matches = difflib.get_close_matches(request, self.keys(), 1, 0.75)
    if matches:
      if message:
        message += '\n'
      message += 'Did you mean "{}" instead of "{}"?'.format(matches[0],
                                                             request)
    return message

  def __delitem__(self, key: str):
    if self.is_locked:
      raise KeyError('This ConfigDict is locked, you have to unlock it before '
                     'trying to delete a field.')

    if '.' in key:
      # As per the check in __setitem__ above, keys cannot contain dots.
      # Hence, we can use dots to do recursive calls.
      key, rest = key.split('.', 1)
      del self[key][rest]
      return

    try:
      del self._fields[key]
    except KeyError as e:
      raise KeyError(self._generate_did_you_mean_message(key, str(e)))

  def __getitem__(self, key: str):
    if '.' in key:
      # As per the check in __setitem__ above, keys cannot contain dots.
      # Hence, we can use dots to do recursive calls.
      key, rest = key.split('.', 1)
      return self[key][rest]

    try:
      field = self._fields[key]
      if isinstance(field, FieldReference):
        return field.get()
      else:
        return field
    except KeyError as e:
      raise KeyError(self._generate_did_you_mean_message(key, str(e)))

  def __contains__(self, key: str):
    return key in self._fields

  def __repr__(self) -> str:
    # We want __repr__ to always run without throwing an exception,
    # even if the config dict is not YAML serialisable.
    try:
      return yaml.dump(self.to_dict(preserve_field_references=True),
                       default_flow_style=False)
    except Exception:  # pylint: disable=broad-except
      return repr(self.to_dict())

  def __str__(self) -> str:
    # We want __str__ to always run without throwing an exception,
    # even if the config dict is not YAML serialisable.
    try:
      return yaml.dump(self.to_dict())
    except Exception:  # pylint: disable=broad-except
      return str(self.to_dict())

[docs]  def keys(self):
    """Returns the sorted list of all the keys defined in a config."""
    return list(self._ordered_fields.keys())


[docs]  def iterkeys(self):
    """Deterministically iterates over dictionary keys, in sorted order."""
    return six.iterkeys(self._ordered_fields)


[docs]  def values(self, preserve_field_references=False):
    """Returns the list of all values in a config, sorted by their keys.

    Args:
      preserve_field_references: (bool) Whether to preserve FieldReferences if
        the ConfigDict has them. By default, False: any FieldReferences will be
        resolved in the result.
    Returns:
      The values in the config, sorted by their corresponding keys.
    """
    if preserve_field_references:
      return list(self._ordered_fields.values())
    else:
      return [self[k] for k in self._ordered_fields]


[docs]  def itervalues(self, preserve_field_references=False):
    """Deterministically iterates over values in a config, sorted by their keys.

    Args:
      preserve_field_references: (bool) Whether to preserve FieldReferences if
        the ConfigDict has them. By default, False: any FieldReferences will be
        resolved in the result.
    Yields:
      The values in the config, sorted by their corresponding keys.
    """
    for k in self._ordered_fields:
      if preserve_field_references:
        yield self._fields[k]
      else:
        yield self[k]


  def __dir__(self):
    return self.keys() + dir(ConfigDict)

  def __len__(self):
    return self._ordered_fields.__len__()

  def __iter__(self):
    return self._ordered_fields.__iter__()

  def __eq__(self, other):
    """Override the default Equals behavior."""
    if isinstance(other, self.__class__):
      same = self._fields == other._fields
      same &= self._locked == other.is_locked
      same &= self._type_safe == other.is_type_safe
      return same
    return False

  def __ne__(self, other):
    """Define a non-equality test."""
    return not self.__eq__(other)

[docs]  def eq_as_configdict(self, other):
    """Type-invariant equals.

    This is like `__eq__`, except it does not distinguish `FrozenConfigDict`
    from `ConfigDict`. For example::

      cd = ConfigDict()
      fcd = FrozenConfigDict()
      fcd.eq_as_configdict(cd)  # Returns True

    Args:
      other: Object to compare self to.

    Returns:
      same: `True` if `self == other` after conversion to `ConfigDict`.
    """
    if isinstance(other, ConfigDict):
      return ConfigDict(self) == ConfigDict(other)
    else:
      return False


  # Make ConfigDict unhashable
  __hash__ = None

[docs]  def to_yaml(self, **kwargs):
    """Returns a YAML representation of the object.

    ConfigDict serializes types of fields as well as the values of fields
    themselves. Deserializing the YAML representation hence requires using
    YAML's UnsafeLoader:

    ```
    yaml.load(cfg.to_yaml(), Loader=yaml.UnsafeLoader)
    ```

    or equivalently:

    ```
    yaml.unsafe_load(cfg.to_yaml())
    ```

    Please see the PyYAML documentation and https://msg.pyyaml.org/load for more
    details on the consequences of this.

    Args:
      **kwargs: Keyword arguments for yaml.dump.

    Returns:
      YAML representation of the object.
    """
    return yaml.dump(self, **kwargs)


  def _json_dumps_wrapper(self, **kwargs):
    """Wrapper for json.dumps() method.

    Produces a more informative error message when there is a problem with
    string encodings in the ConfigDict.

    Args:
      **kwargs: Keyword arguments for json.dumps.

    Returns:
      JSON representation of the object.

    Raises:
      JSONDecodeError: If there is a problem with string encodings.
    """
    try:
      return json.dumps(self._fields, **kwargs)
    except UnicodeDecodeError as error:
      # Re-raise exception with more informative error message.
      new_message = (
          'Decoding error. Make sure all strings in your ConfigDict use ASCII-'
          'compatible encodings. See '
          'https://docs.python.org/2.7/howto/unicode.html#the-unicode-type '
          'for details. Original error message: {}'.format(error))
      raise JSONDecodeError(new_message)

[docs]  def to_json(self, json_encoder_cls=None, **kwargs):
    """Returns a JSON representation of the object, fails if there is a cycle.

    Args:
      json_encoder_cls: An optional JSON encoder class to customize JSON
        serialization.
      **kwargs: Keyword arguments for json.dumps. They cannot contain "cls"
          as this method specifies it on its own.

    Returns:
      JSON representation of the object.

    Raises:
      TypeError: If self contains set, frozenset, custom type fields or any
          other objects that are not JSON serializable.
    """
    json_encoder_cls = json_encoder_cls or CustomJSONEncoder
    return self._json_dumps_wrapper(cls=json_encoder_cls, **kwargs)


[docs]  def to_json_best_effort(self, **kwargs):
    """Returns a best effort JSON representation of the object.

    Tries to serialize objects not inherently supported by JSON encoder. This
    may result in the configdict being partially serialized, skipping the
    unserializable bits. Ensures that no errors are thrown. Fails if there is a
    cycle.

    Args:
      **kwargs: Keyword arguments for json.dumps. They cannot contain "cls"
          as this method specifies it on its own.

    Returns:
      JSON representation of the object.
    """
    return self._json_dumps_wrapper(cls=_BestEffortCustomJSONEncoder, **kwargs)


[docs]  def to_dict(self, visit_map=None, preserve_field_references=False):
    """Converts ConfigDict to regular dict recursively with valid references.

    By default, the output dict will not contain FieldReferences, any present
    in the ConfigDict will be resolved. However, if `preserve_field_references`
    is True, the output dict will contain FieldReferences where the original
    ConfigDict has them. They will not be the same as the ConfigDict's, and
    their ops will be applied and dropped.

    Note: As with __eq__() and __init__(), this may not behave as expected on a
    ConfigDict with self-references contained in lists, tuples, or custom types.

    Args:
      visit_map: A mapping from object ids to their dict representation. Method
          is recursive in nature, and it will call ".to_dict(visit_map)" on each
          encountered object, unless it is already in visit_map.
      preserve_field_references: (bool) Whether the output dict should have
        FieldReferences if the ConfigDict has them. By default, False: any
        FieldReferences will be resolved and the result will go to the dict.
    Returns:
      Dictionary with the same values and references structure as a calling
          ConfigDict.
    """
    visit_map = visit_map or {}
    dict_self = {}
    visit_map[id(self)] = dict_self

    for key in self:
      if (isinstance(self._fields[key], FieldReference)
          and preserve_field_references):
        reference = self._fields[key]
        value = reference.get()
      else:
        value = self[key]
        reference = value

      if id(reference) in visit_map:
        dict_self[key] = visit_map[id(reference)]
      elif isinstance(value, ConfigDict):
        if isinstance(reference, FieldReference):
          # Create a new reference of type dict instead of ConfigDict.
          old_reference = reference
          reference = FieldReference({}, dict)
          visit_map[id(old_reference)] = reference
          reference.set(value.to_dict(visit_map, preserve_field_references))
        else:
          reference = value.to_dict(visit_map, preserve_field_references)
        dict_self[key] = reference
      else:
        if isinstance(reference, FieldReference):
          # Create a new reference to put in the new dict, which will be
          # reused whenever we find the same original reference.
          # Notice that ops are lost in the copy, but they are applied when
          # we do old_reference.get().
          old_reference = reference
          # Disable type safety since value in the field reference might have
          # been previously set with type safety disabled (e.g. ignore_type
          # context, as in b/119393923).
          reference = FieldReference(None, old_reference.get_type())
          reference.set(old_reference.get(), type_safe=False)
          visit_map[id(old_reference)] = reference
        dict_self[key] = reference

    return dict_self


[docs]  def copy_and_resolve_references(self, visit_map=None):
    """Returns a ConfigDict copy with FieldReferences replaced by values.

    If the object is a FrozenConfigDict, the copy returned is also a
    FrozenConfigDict. However, note that FrozenConfigDict should already have
    FieldReferences resolved to values, so this method effectively produces
    a deep copy.

    Note: As with __eq__() and __init__(), this may not behave as expected on a
    ConfigDict with self-references contained in lists, tuples, or custom types.

    Args:
      visit_map: A mapping from ConfigDict object ids to their copy. Method
          is recursive in nature, and it will call
          ".copy_and_resolve_references(visit_map)" on each encountered object,
          unless it is already in visit_map.

    Returns:
      ConfigDict copy with previous FieldReferences replaced by values.
    """
    visit_map = visit_map or {}
    config_dict_copy = self.__class__()
    super(ConfigDict, config_dict_copy).__setattr__('_convert_dict',
                                                    self.convert_dict)
    visit_map[id(self)] = config_dict_copy

    for key, value in six.iteritems(self._fields):
      if isinstance(value, FieldReference):
        value = value.get()

      if id(value) in visit_map:
        value = visit_map[id(value)]
      elif isinstance(value, ConfigDict):
        value = value.copy_and_resolve_references(visit_map)

      if isinstance(self, FrozenConfigDict):
        config_dict_copy._frozen_setattr(  # pylint:disable=protected-access
            key, value)
      else:
        config_dict_copy[key] = value

    super(ConfigDict, config_dict_copy).__setattr__(
        '_locked', self.is_locked)
    super(ConfigDict, config_dict_copy).__setattr__(
        '_type_safe', self.is_type_safe)
    return config_dict_copy


  def __setstate__(self, state):
    """Recreates ConfigDict from its dict representation."""
    self.__init__()
    super(ConfigDict, self).__setattr__('_type_safe', state['_type_safe'])
    super(ConfigDict, self).__setattr__('_convert_dict',
                                        state.get('_convert_dict', True))
    for field in state['_fields']:
      self[field] = state['_fields'][field]
    if state['_locked']:
      self.lock()

[docs]  @contextlib.contextmanager
  def unlocked(self):
    """Context manager which temporarily unlocks a ConfigDict."""
    was_locked = self._locked
    if was_locked: self.unlock()
    try:
      yield self
    finally:
      if was_locked: self.lock()


[docs]  @contextlib.contextmanager
  def ignore_type(self):
    """Context manager which temporarily turns off type safety recursively."""
    original_type_safety = self._type_safe

    managers = []
    visited = set()
    fields = list(six.iteritems(self._fields))
    while fields:
      field = fields.pop()
      if id(field) in visited:
        continue

      visited.add(id(field))
      if isinstance(field, ConfigDict):
        managers.append(field.ignore_type)
      # Recursively add elements in nested collections.
      elif isinstance(field, collections_abc.Mapping):
        fields.extend(six.iteritems(field))
      elif isinstance(field, (collections_abc.Sequence, collections_abc.Set)):
        fields.extend(field)

    super(ConfigDict, self).__setattr__('_type_safe', False)
    try:
      with contextlib2.ExitStack() as stack:
        for manager in managers:
          stack.enter_context(manager())
        yield self
    finally:
      super(ConfigDict, self).__setattr__('_type_safe', original_type_safety)


[docs]  def get_type(self, key):
    """Returns type of the field associated with a key."""

    # We access the field outside of the if/else statement to raise in all cases
    # AttributeErrors (potentially including "did you mean" messages) for
    # non-existent keys.
    field = self.__getattr__(key)
    if isinstance(self._fields[key], FieldReference):
      return self._fields[key].get_type()
    else:
      return type(field)


[docs]  def update(self, *other, **kwargs):
    """Update values based on matching keys in another dict-like object.

    Mimics the built-in dict's update method: iterates over a given
    mapping object and adds/overwrites keys with the given mapping's
    values for those keys.

    Differs from dict.update in that it operates recursively on existing keys
    that are already a ConfigDict (i.e. calls their update() on the
    corresponding value from other), and respects the ConfigDict's
    type safety status.

    If keyword arguments are specified, the ConfigDict is updated with those
    key/value pairs.

    Args:
      *other: A (single) dict-like container, e.g. a dict or ConfigDict.
      **kwargs: Additional keyword arguments to update the ConfigDict.

    Raises:
      TypeError: if more than one value for `other` is specified.
    """
    if len(other) > 1:
      raise TypeError(
          'update expected at most 1 arguments, got {}'.format(len(other)))
    for other in other + (kwargs,):
      iteritems_kwargs = {}
      if isinstance(other, ConfigDict):
        iteritems_kwargs['preserve_field_references'] = True

      for key, value in six.iteritems(other, **iteritems_kwargs):  # pytype: disable=wrong-keyword-args
        if key not in self:
          self[key] = value
        elif isinstance(self._fields[key], ConfigDict):
          self[key].update(other[key])
        elif (isinstance(self._fields[key], FieldReference) and
              isinstance(value, FieldReference)):
          # Updating FieldReferences from FieldReferences is not allowed.

          # One option could be to just grab the value from `other` and try to
          # update the reference in `self` using that. But that could result in
          # losing links between fields in `other`.

          # Example:
          #   other = ConfigDict(dict(a=1))
          #   other.b = other.get_ref('a')
          #   this = ConfigDict(dict(a=2))
          #   this.c = this.get_ref('a')
          #
          #   # Say we update `this` with `other`. The links between fields
          #   # in `other` could be lost in `this`.
          #   this.update(other)
          #
          #   # It is unclear what `this.b` should be when `this.a` is updated.
          #   this.a = 10
          #   # this.b?
          raise TypeError('Cannot update a FieldReference from another '
                          'FieldReference')
        else:
          self[key] = value


[docs]  def update_from_flattened_dict(self, flattened_dict, strip_prefix=''):
    """In-place updates values taken from a flattened dict.

    This allows a potentially nested source `ConfigDict` of the following form::

      cfg = ConfigDict({
          'a': 1,
          'b': {
              'c': {
                  'd': 2
              }
          }
      })

    to be updated from a dict containing paths navigating to child items, of the
    following form::

      updates = {
          'a': 2,
          'b.c.d': 3
      }

    This filters `paths_dict` to only contain paths starting with
    `strip_prefix` and strips the prefix when applying the update.

    For example, consider we have the following values returned as flags::

      flags = {
          'flag1': x,
          'flag2': y,
          'config': 'some_file.py',
          'config.a.b': 1,
          'config.a.c': 2
      }

      config = ConfigDict({
          'a': {
              'b': 0,
              'c': 0
          }
      })

      config.update_from_flattened_dict(flags, 'config.')

    Then we will now have::

      config = ConfigDict({
          'a': {
              'b': 1,
              'c': 2
          }
      })

    Args:
      flattened_dict: A mapping (key path) -> value.
      strip_prefix: A prefix to be stripped from `path`. If specified, only
        paths matching `strip_prefix` will be processed.

    Raises:
      KeyError: if any of the key paths can't be found.
    """
    if strip_prefix:
      interesting_items = {
          key: value
          for key, value in six.iteritems(flattened_dict)
          if key.startswith(strip_prefix)
      }
    else:
      interesting_items = flattened_dict

    # Keep track of any children that we want to update. Make sure that we
    # recurse into each one only once.
    children_to_update = set()

    for full_key, value in six.iteritems(interesting_items):
      key = full_key[len(strip_prefix):] if strip_prefix else full_key

      if '.' in key:
        # If the path is hierarchical, we'll need to tell the first component
        # to update itself.
        child = key.split('.')[0]
        if child in self:
          if isinstance(self[child], ConfigDict):
            children_to_update.add(child)
          else:
            raise KeyError('Key "{}" cannot be updated as "{}" is not a '
                           'ConfigDict.'.format(full_key, strip_prefix + child))
        else:
          raise KeyError('Key "{}" cannot be set as "{}" was not found.'
                         .format(full_key, strip_prefix + child))
      else:
        self[key] = value

    for child in children_to_update:
      child_strip_prefix = strip_prefix + child + '.'
      self[child].update_from_flattened_dict(interesting_items,
                                             child_strip_prefix)




def _frozenconfigdict_valid_input(obj, ancestor_list=None):
  """Raises error if obj is NOT a valid input for FrozenConfigDict.

  Args:
    obj: Object to check. In the first call (with ancestor_list = None), obj
        should be of type ConfigDict. During recursion, it may be any type
        except dict.
    ancestor_list: List of ancestors of obj in the attribute/element
        structure, used to detect reference cycles in obj.

  Raises:
    ValueError: If obj is an invalid input for FrozenConfigDict, i.e. if it
        contains a dict within a list/tuple or contains a reference cycle. Also
        if obj is a dict, which means it wasn't already converted to ConfigDict.
  """
  ancestor_list = ancestor_list or []

  # Dicts must be converted to ConfigDict before _frozenconfigdict_valid_input()
  assert not isinstance(obj, dict)

  if id(obj) in ancestor_list:
    raise ValueError('Bad FrozenConfigDict initialization: Cannot contain a '
                     'cycle in its reference structure.')
  ancestor_list.append(id(obj))

  if isinstance(obj, ConfigDict):
    for value in obj.values():
      _frozenconfigdict_valid_input(value, ancestor_list)
  elif isinstance(obj, FieldReference):
    _frozenconfigdict_valid_input(obj.get(), ancestor_list)
  elif isinstance(obj, (list, tuple)):
    for element in obj:
      if isinstance(element, (dict, ConfigDict, FieldReference)):
        raise ValueError('Bad FrozenConfigDict initialization: Cannot '
                         'contain a dict, ConfigDict, or FieldReference '
                         'within a list or tuple.')
      _frozenconfigdict_valid_input(element, ancestor_list)
  ancestor_list.pop()


def _tuple_to_immutable(value, visit_map):
  """Convert tuple to fully immutable tuple.

  Args:
    value: Tuple to be made fully immutable (including its elements).
    visit_map: As used elsewhere. See _frozenconfigdict_fill_seed()
        documentation. Must not contain id(value) as a key (if it does, an
        immutable version of value already exists).

  Returns:
    immutable_value: Immutable version of value, created with minimal
        copying (for example, if a value contains no mutable elements, it is
        returned untouched).
    same_value: Whether the same value was returned untouched, i.e. with the
        same memory address. Boolean.
    visit_map: Updated visit_map

  Raises:
    TypeError: If one of the following:
        1) value is not a tuple.
        2) value contains a dict, ConfigDict, or FieldReference. If it does,
           value is an invalid attribute of FrozenConfigDict, and this
           should have been caught in valid_input at initialization.
    ValueError: id(value) is in visit_map.
  """
  # Ensure there are no cycles
  assert id(value) not in visit_map

  value_copy = []
  same_value = True
  for element in value:
    # Sanity check: element cannot be dict, ConfigDict, or FieldReference
    assert not isinstance(element, (dict, ConfigDict, FieldReference))

    if isinstance(element, (list, tuple, set)):
      new_element, uncopied_element, visit_map = _convert_to_immutable(
          element, visit_map)
      same_value &= uncopied_element
      value_copy.append(new_element)
    else:
      value_copy.append(element)
  if same_value:
    return value, True, visit_map
  else:
    return tuple(value_copy), False, visit_map


def _convert_to_immutable(value, visit_map):
  """Convert Python built-in type to immutable, copying if necessary.

  Args:
    value: To be made immutable type (including its elements). Must have
        type list, tuple, or set.
    visit_map: As used elsewhere. See _frozenconfigdict_fill_seed()
        documentation.

  Returns:
    immutable_value: Immutable version of value, created with minimal
        copying.
    same_value: Whether the same value was returned untouched, i.e. with the
        same memory address. Boolean.
    visit_map: Updated visit_map.

  Raises:
    TypeError: If value is an invalid type (not a list, tuple, or set).
  """
  value_id = id(value)
  if value_id in visit_map:
    return visit_map[value_id], True, visit_map

  same_value = False
  if isinstance(value, set):
    immutable_value = frozenset(value)
  elif isinstance(value, tuple):
    immutable_value, same_value, visit_map = _tuple_to_immutable(
        value, visit_map)
  elif isinstance(value, list):
    immutable_value, _, visit_map = _tuple_to_immutable(tuple(value),
                                                        visit_map)
  else:
    # Type-check the input
    assert False
  visit_map[value_id] = immutable_value
  return immutable_value, same_value, visit_map


def _frozenconfigdict_fill_seed(seed, initial_configdict, visit_map=None):
  """Fills an empty FrozenConfigDict without copying previously visited nodes.

  Turns seed (an empty FrozenConfigDict) into a FrozenConfigDict version of
  initial_configdict. Avoids duplicating nodes of initial_configdict because if
  a value of initial_configdict has been previously visited, that value is not
  re-converted to a FrozenConfigDict. If a FieldReference is encountered which
  contains a dict, its contents will be converted to FrozenConfigDict.

  Note: As described in the __init__() documentation, this will not
  replicate the structure of initial_configdict if it contains
  self-references within lists, tuples, or other types. There is no warning
  or error in this case.

  Args:
    seed: Empty FrozenConfigDict, to be filled in.
    initial_configdict: The template on which seed is built. Must be of type
        ConfigDict.
    visit_map: Dictionary from memory addresses to values, storing the
        FrozenConfigDict versions of dictionary values. Lists which have
        been converted to tuples and sets to frozensets are also stored in
        visit_map to preserve the reference structure of initial_configdict.
        visit_map need not contain (id(initial_configdict), seed) as a key/value
        pair.

  Raises:
    ValueError: If one of the following, both of which can never happen in
        practice:
            1) seed is not an empty FrozenConfigDict.
            2) initial_configdict contains a FieldReference.
  """
  # These should be impossible to raise, since the public call-site in
  # __init__() pass in valid input, as does this method recursively.
  assert isinstance(seed, FrozenConfigDict)
  assert not seed

  # This is where we define self._configdict for the FrozenConfigDict() class.
  # It is defined here instead of in FrozenConfigDict.__init__() because we must
  # fill in an empty FrozenConfigDict but do not want to have an unexpected
  # signature for FrozenConfigDict.__init__() by passing it initial_configdict.
  object.__setattr__(seed, '_configdict', initial_configdict)

  visit_map = visit_map or {}
  visit_map[id(initial_configdict)] = seed

  for key, value in six.iteritems(initial_configdict):
    # This should never be raised due to elimination of references by
    # ConfigDict's iteritems
    if isinstance(value, FieldReference):
      raise ValueError('Trying to initialize a FrozenConfigDict value with '
                       'a FieldReference. This should never happen, please '
                       'file a bug.')

    if id(value) in visit_map:
      value = visit_map[id(value)]
    elif (isinstance(value, ConfigDict) and
          not isinstance(value, FrozenConfigDict)):
      value_frozenconfigdict = FrozenConfigDict(type_safe=value.is_type_safe)
      _frozenconfigdict_fill_seed(value_frozenconfigdict, value, visit_map)
      value = value_frozenconfigdict

    seed._frozen_setattr(key, value,  # pylint:disable=protected-access
                         visit_map)


[docs]class FrozenConfigDict(ConfigDict):
  """Immutable and hashable type of ConfigDict.

  See ConfigDict() documentation above for details and usage.

  FrozenConfigDict is fully immutable. It contains no lists or sets (at
  initialization, lists and sets are converted to tuples and frozensets). The
  only potential sources of mutability are attributes with custom types, which
  are not touched.

  It is recommended to convert a ConfigDict to FrozenConfigDict after
  construction if possible.
  """

[docs]  def __init__(self, initial_dictionary=None, type_safe=True):
    """Creates an instance of FrozenConfigDict.

    Lists and sets are copied into tuples and frozensets. However, copying is
    kept to a minimum so tuples, frozensets, and other immutable types are not
    copied unless they contain mutable types.

    Prohibited initial_dictionary structures: initial_dictionary may not contain
    any lists or tuples with dictionary, ConfigDict, or FieldReference elements,
    or else an error is raised at initialization. It also may not contain loops
    in the reference structure, i.e. the reference structure must be a Directed
    Acyclic Graph. This includes loops in list-element and tuple-element
    references. initial_dictionary's reference structure need not be a tree.

    Warning: Unexpected behavior may occur with types other than Python's
    built-in types. See ConfigDict() documentation for details.

    Warning: As with ConfigDict, FieldReference values may be changed. If
    initial_dictionary contains a FieldReference with a value of type dict or
    ConfigDict, that value will be converted to FrozenConfigDict.

    Args:
      initial_dictionary: May be one of the following:

        1) dict. In this case all values of initial_dictionary that are
        dictionaries are also converted to FrozenConfigDict. If there are
        dictionaries contained in lists or tuples, an error is raised.

        2) ConfigDict. In this case all ConfigDict attributes are also
        converted to FrozenConfigDict.

        3) FrozenConfigDict. In this case all attributes are uncopied, and
        only the top-level object (self) is re-addressed.

      type_safe: See ConfigDict documentation. Note that this only matters
          if the FrozenConfigDict is converted to ConfigDict at some point.
    """

    super(FrozenConfigDict, self).__init__()

    initial_configdict = ConfigDict(initial_dictionary=initial_dictionary,
                                    type_safe=type_safe)

    _frozenconfigdict_valid_input(initial_configdict)
    # This will define the self._configdict attribute
    _frozenconfigdict_fill_seed(self, initial_configdict)

    object.__setattr__(self, '_locked', initial_configdict.is_locked)
    object.__setattr__(self, '_type_safe', initial_configdict.is_type_safe)


  def _frozen_setattr(self, key, value, visit_map=None):
    """Sets attribute, analogous to __setattr__().

    Args:
      key: Name of the attribute to set.
      value: Value of the attribute to set.
      visit_map: Dictionary from memory addresses to values, storing the
          FrozenConfigDict versions of value's elements. Lists which have been
          converted to tuples and sets to frozensets are also stored in
          visit_map.

    Returns:
      visit_map: Updated visit_map.

    Raises:
      ValueError: If there is a dot in key, or value contains dicts inside lists
          or tuples. Also if key is already an attribute, since redefining an
          attribute is prohibited for FrozenConfigDict.
      AttributeError: If key is protected (such as '_type_safe' and '_locked').
    """
    visit_map = visit_map or {}

    # These should always pass because of conversion to ConfigDict at
    # initialization
    self._ensure_mutability(key)
    assert '.' not in key

    if key in self._fields:
      raise ValueError('Cannot redefine attribute of FrozenConfigDict.')

    if isinstance(value, (list, tuple, set)):
      immutable_value, _, visit_map = _convert_to_immutable(value, visit_map)
      self._fields[key] = immutable_value
    else:
      self._fields[key] = value

    return visit_map

  def __setstate__(self, state):
    """Recreates FrozenConfigDict from its dict representation."""
    self.__init__(state['_configdict'])

  def __setattr__(self, attribute, value):
    raise AttributeError('FrozenConfigDict is immutable. Cannot call '
                         '__setattr__().')

  def __delattr__(self, attribute):
    raise AttributeError('FrozenConfigDict is immutable. Cannot call '
                         '__delattr__().')

  def __setitem__(self, attribute, value):
    raise AttributeError('FrozenConfigDict is immutable. Cannot call '
                         '__setitem__().')

  def __delitem__(self, attribute):
    raise AttributeError('FrozenConfigDict is immutable. Cannot call '
                         '__delitem__().')

  def lock(self):
    raise AttributeError('FrozenConfigDict is immutable. Cannot call lock().')

  def unlock(self):
    raise AttributeError('FrozenConfigDict is immutable. Cannot call unlock().')

  def __hash__(self):
    """Computes hash.

    The hash depends not only on the immutable aspects of the FrozenConfigDict,
    but on the types of the initial_dictionary at initialization (i.e. on the
    _configdict attribute). For example, in the following, hash(frozen_1) will
    not equal hash(frozen_2):
        d_1 = {'a': (1, )}
        d_2 = {'a': [1]}
        frozen_1 = FrozenConfigDict(d_1)
        frozen_2 = FrozenConfigDict(d_2)

    Note: This implementation relies on the particulars of the FrozenConfigDict
    structure. For example, the fact that lists and tuples cannot contain dicts
    or ConfigDicts is crucial, as is the fact that any loop in the reference
    structure is prohibited.

    Note: Due to hash randomization, this hash will likely differ in different
    Python sessions. For comparisons across sessions, please directly use
    equality of the serialization. For more, see
    https://bugs.python.org/issue13703

    Returns:
      frozenconfigdict_hash: The hash value.

    Raises:
      TypeError: self contains an unhashable type.
    """

    def value_hash(value):
      """Hashes a single value."""
      if isinstance(value, set):
        return hash((hash(frozenset(value)), 1))
      elif isinstance(value, (list, tuple)):
        value_hash_list = [isinstance(value, list)]
        for element in value:
          element_hash = value_hash(element)
          value_hash_list.append(element_hash)
        return hash(tuple(value_hash_list))
      elif isinstance(value, FieldReference):
        return value_hash(value.get())
      else:
        try:
          return hash(value)
        except TypeError:
          raise TypeError('FrozenConfigDict contains unhashable type '
                          '{}'.format(type(value)))

    fields_hash = 0
    for key, value in six.iteritems(self._fields):
      if isinstance(value, FrozenConfigDict):
        fields_hash += hash((hash(key), hash(value)))
      else:
        # Use self._configdict value to ensure attending to mutability
        fields_hash += hash((hash(key),
                             value_hash(self._configdict._fields[key])))

    frozenconfigdict_hash = hash((fields_hash, self.is_locked,
                                  self.is_type_safe))
    return frozenconfigdict_hash

  def __eq__(self, other):
    """Override default Equals behavior.

    Like __hash__(), this pays attention to the type of initial_dictionary. See
    __hash__() documentation for details.

    Warning: This distinguishes FrozenConfigDict from ConfigDict. For example:
        cd = ConfigDict()
        fcd = FrozenConfigDict()
        fcd.__eq__(cd)  # Returns False

    Args:
      other: Object to compare self to.

    Returns:
      same: Boolean self == other.
    """
    if isinstance(other, FrozenConfigDict):
      return ConfigDict(self) == ConfigDict(other)
    else:
      return False

  def as_configdict(self):
    return self._configdict



[docs]class CustomJSONEncoder(json.JSONEncoder):
  """JSON encoder for ConfigDict and FieldReference.

  The encoder throws an exception for non-supported types.
  """

  def default(self, obj):
    if isinstance(obj, FieldReference):
      return obj.get()
    elif isinstance(obj, ConfigDict):
      return obj._fields
    else:
      raise TypeError('{} is not JSON serializable. Instead use '
                      'ConfigDict.to_json_best_effort()'.format(type(obj)))



class _BestEffortCustomJSONEncoder(CustomJSONEncoder):
  """Best effort JSON encoder for ConfigDict.

  The encoder tries to serialize non-supported types (doesn't throw exceptions).
  """

  def default(self, obj):
    try:
      return super(_BestEffortCustomJSONEncoder, self).default(obj)
    except TypeError:
      if isinstance(obj, set):
        return sorted(list(obj))
      elif inspect.isfunction(obj):
        return 'function {}'.format(obj.__name__)
      elif (hasattr(obj, '__dict__') and
            obj.__dict__ and
            not inspect.isclass(obj)):  # Instantiated object's variables
        return dict(obj.__dict__)
      elif hasattr(obj, '__str__'):
        return 'unserializable object: {}'.format(obj)
      else:
        return 'unserializable object of type: {}'.format(type(obj))


[docs]def create(**kwargs):
  """Creates a `ConfigDict` with the given named arguments as key-value pairs.

  This allows for simple dictionaries whose elements can be accessed directly
  using field access::

    from ml_collections.config_dict import config_dict
    point = config_dict.create(x=1, y=2)
    print(point.x, point.y)

  This is particularly useful for compactly writing nested configurations::

    config = config_dict.create(
      data=config_dict.create(
        game='freeway',
        frame_size=100),
      model=config_dict.create(num_hidden=1000))

  The reason for the existence of this function is that it simplifies the
  code required for the majority of the use cases of `ConfigDict`, compared
  to using either `ConfigDict` or `namedtuple's`. Examples of such use cases
  include training script configuration, and returning multiple named values.

  Args:
    **kwargs: key-value pairs to be stored in the `ConfigDict`.

  Returns:
    A `ConfigDict` containing the key-value pairs in `kwargs`.
  """
  return ConfigDict(initial_dictionary=kwargs)



# TODO(sergomez): make placeholders required by default.
[docs]def placeholder(field_type, required=False):
  """Defines an entry in a ConfigDict that has no value yet.

  Example::

    config = configdict.create(
        batch_size = configdict.placeholder(int),
        frame_shape = configdict.placeholder(tf.TensorShape))

  Args:
    field_type: type of value.
    required: If True, the placeholder will raise an error on access if the
         underlying value hasn't been set.

  Returns:
    A `FieldReference` with value None and the given type.
  """
  return FieldReference(None, field_type=field_type, required=required)



[docs]def required_placeholder(field_type):
  """Defines an entry in a ConfigDict with unknown but required value.

  Example::

    config = configdict.create(
        batch_size = configdict.required_placeholder(int))

    try:
      print(config.batch_size)
    except RequiredValueError:
      pass

    config.batch_size = 10
    print(config.batch_size)  # 10

  Args:
    field_type: type of value.

  Returns:
    A `FieldReference` with value None and the given type.
  """
  return placeholder(field_type, required=True)



[docs]def recursive_rename(conf, old_name, new_name):
  """Returns copy of conf with old_name recursively replaced by new_name.

  This is not done in place, no changes are made to conf but a new ConfigDict is
  returned with the changes made. This is useful if the name of a parameter has
  been changed in code but you need to load an old config.

  Example usage:
    updated_conf = configdict.recursive_rename(conf, "config", "kwargs")

  Args:
    conf: a ConfigDict which needs updating
    old_name: the name used in the ConfigDict which is out of sync with the code
    new_name: the name used in the code

  Returns:
    A ConfigDict which is a copy of conf but with all instances of old_name
    replaced with new_name.
  """
  new_conf = ConfigDict()
  for name, c in conf.items():
    if isinstance(c, ConfigDict):
      new_c = recursive_rename(c, old_name, new_name)
    else:
      new_c = c
    if name == old_name:
      setattr(new_conf, new_name, new_c)
    else:
      setattr(new_conf, name, new_c)
  return new_conf





          

      

      

    

  

    
      
          
            
  Source code for ml_collections.config_flags.config_flags

# Copyright 2021 The ML Collections Authors.
#
# Licensed under the Apache License, Version 2.0 (the "License");
# you may not use this file except in compliance with the License.
# You may obtain a copy of the License at
#
#     http://www.apache.org/licenses/LICENSE-2.0
#
# Unless required by applicable law or agreed to in writing, software
# distributed under the License is distributed on an "AS IS" BASIS,
# WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
# See the License for the specific language governing permissions and
# limitations under the License.

# Lint as: python 3
"""Configuration commmand line parser."""

import errno
import imp
import os
import re
import sys
import traceback
from typing import Any, Dict, Generic, List, MutableMapping, Optional, Tuple, Type, TypeVar

from absl import flags
from absl import logging
import dataclasses
import ml_collections
from ml_collections.config_flags import tuple_parser
import six
from six import string_types

FLAGS = flags.FLAGS

# We need this to work both for Python 2 and 3.
# The initial code in Python 2 was:
# _FIELD_TYPE_TO_PARSER = {
#     types.IntType: flags.IntegerParser(),
#     types.FloatType: flags.FloatParser(),         # OK For Python 3
#     types.BooleanType: flags.BooleanParser(),     # OK For Python 3
#     types.StringType: flags.ArgumentParser(),
#     types.TupleType: tuple_parser.TupleParser(),  # OK For Python 3
# }
# The possible breaking changes are:
# - A Python 3 int could be a Python 2 long, which was not previously supported.
#   We then add support for long.
# - Only Python 2 str were supported (not unicode). Python 3 will behave the
#   same with the str semantic change.
_FIELD_TYPE_TO_PARSER = {
    float: flags.FloatParser(),
    bool: flags.BooleanParser(),
    # Implementing a custom parser to override `Tuple` arguments.
    tuple: tuple_parser.TupleParser(),
}
for t in six.integer_types:
  _FIELD_TYPE_TO_PARSER[t] = flags.IntegerParser()
for t in six.string_types:
  _FIELD_TYPE_TO_PARSER[t] = flags.ArgumentParser()
_FIELD_TYPE_TO_PARSER[str] = flags.ArgumentParser()
_FIELD_TYPE_TO_SERIALIZER = {
    t: flags.ArgumentSerializer()
    for t in _FIELD_TYPE_TO_PARSER
}


class UnsupportedOperationError(flags.Error):
  pass


class FlagOrderError(flags.Error):
  pass


class UnparsedFlagError(flags.Error):
  pass


def DEFINE_config_file(  # pylint: disable=g-bad-name
    name: str,
    default: Optional[str] = None,
    help_string: str = 'path to config file.',
    flag_values: flags.FlagValues = FLAGS,
    lock_config: bool = True,
    **kwargs) -> flags.FlagHolder:
  r"""Defines flag for `ConfigDict` files compatible with absl flags.

  The flag's value should be a path to a valid python file which contains a
  function called `get_config()` that returns a python object specifying
  a configuration. After the flag is parsed, `FLAGS.name` will contain
  a reference to this object, optionally with some values overridden.

  During flags parsing, every flag of form `--name.([a-zA-Z0-9]+\.?)+=value`
  and `-name.([a-zA-Z0-9]+\.?)+ value` will be treated as an override of a
  specific field in the config object returned by this flag. Field is
  essentially a dot delimited path inside the object where each path element
  has to be either an attribute or a key existing in the config object.
  For example `--my_config.field1.field2=val` means "assign value val
  to the attribute (or key) `field2` inside value of the attribute (or key)
  `field1` inside the value of `my_config` object". If there are both
  attribute and key-based access with the same name, attribute is preferred.

  Typical usage example:

  `script.py`::

    from absl import flags
    from ml_collections.config_flags import config_flags

    FLAGS = flags.FLAGS
    config_flags.DEFINE_config_file('my_config')

    print(FLAGS.my_config)

  `config.py`::

    def get_config():
      return {
          'field1': 1,
          'field2': 'tom',
          'nested': {
              'field': 2.23,
          },
      }

  The following command::

    python script.py -- --my_config=config.py
                        --my_config.field1 8
                        --my_config.nested.field=2.1

  will print::

    {'field1': 8, 'field2': 'tom', 'nested': {'field': 2.1}}

  It is possible to parameterise the get_config function, allowing it to
  return a differently structured result for different occasions. This is
  particularly useful when setting up hyperparameter sweeps across various
  network architectures.

  `parameterised_config.py`::

    def get_config(config_string):
      possible_configs = {
          'mlp': {
              'constructor': 'snt.nets.MLP',
              'config': {
                  'output_sizes': (128, 128, 1),
              }
          },
          'lstm': {
              'constructor': 'snt.LSTM',
              'config': {
                  'hidden_size': 128,
                  'forget_bias': 1.0,
              }
          }
      }
      return possible_configs[config_string]

  If a colon is present in the command line override for the config file,
  everything to the right of the colon is passed into the get_config function.
  The following command lines will both function correctly::

    python script.py -- --my_config=parameterised_config.py:mlp
                        --my_config.config.output_sizes="(256,256,1)"


    python script.py -- --my_config=parameterised_config.py:lstm
                        --my_config.config.hidden_size=256

  The following will produce an error, as the hidden_size flag does not
  exist when the "mlp" config_string is provided::

    python script.py -- --my_config=parameterised_config.py:mlp
                        --my_config.config.hidden_size=256

  Args:
    name: Flag name, optionally including extra config after a colon.
    default: Default value of the flag (default: None).
    help_string: Help string to display when --helpfull is called.
        (default: "path to config file.")
    flag_values: FlagValues instance used for parsing.
        (default: absl.flags.FLAGS)
    lock_config: If set to True, loaded config will be locked through calling
        .lock() method on its instance (if it exists). (default: True)
    **kwargs: Optional keyword arguments passed to Flag constructor.

  Returns:
    a handle to defined flag.
  """
  parser = _ConfigFileParser(name=name, lock_config=lock_config)
  flag = _ConfigFlag(
      parser=parser,
      serializer=flags.ArgumentSerializer(),
      name=name,
      default=default,
      help_string=help_string,
      flag_values=flag_values,
      **kwargs)

  # Get the module name for the frame at depth 1 in the call stack.
  module_name = sys._getframe(1).f_globals.get('__name__', None)  # pylint: disable=protected-access
  module_name = sys.argv[0] if module_name == '__main__' else module_name
  return flags.DEFINE_flag(flag, flag_values, module_name=module_name)


def DEFINE_config_dict(  # pylint: disable=g-bad-name
    name: str,
    config: ml_collections.ConfigDict,
    help_string: str = 'ConfigDict instance.',
    flag_values: flags.FlagValues = FLAGS,
    lock_config: bool = True,
    **kwargs) -> flags.FlagHolder:
  """Defines flag for inline `ConfigDict's` compatible with absl flags.

  Similar to `DEFINE_config_file` except the flag's value should be a
  `ConfigDict` instead of a path to a file containing a `ConfigDict`. After the
  flag is parsed, `FLAGS.name` will contain a reference to the `ConfigDict`,
  optionally with some values overridden.

  Typical usage example:

  `script.py`::

    from absl import flags

    import ml_collections
    from ml_collections.config_flags import config_flags


    config = ml_collections.ConfigDict({
        'field1': 1,
        'field2': 'tom',
        'nested': {
            'field': 2.23,
        }
    })


    FLAGS = flags.FLAGS
    config_flags.DEFINE_config_dict('my_config', config)
    ...

    print(FLAGS.my_config)

  The following command::

    python script.py -- --my_config.field1 8
                        --my_config.nested.field=2.1

  will print::

    field1: 8
    field2: tom
    nested: {field: 2.1}

  Args:
    name: Flag name.
    config: `ConfigDict` object.
    help_string: Help string to display when --helpfull is called.
        (default: "ConfigDict instance.")
    flag_values: FlagValues instance used for parsing.
        (default: absl.flags.FLAGS)
    lock_config: If set to True, loaded config will be locked through calling
        .lock() method on its instance (if it exists). (default: True)
    **kwargs: Optional keyword arguments passed to Flag constructor.

  Returns:
    a handle to defined flag.
  """
  if not isinstance(config, ml_collections.ConfigDict):
    raise TypeError('config should be a ConfigDict')
  parser = _InlineConfigParser(name=name, lock_config=lock_config)
  flag = _ConfigFlag(
      parser=parser,
      serializer=flags.ArgumentSerializer(),
      name=name,
      default=config,
      help_string=help_string,
      flag_values=flag_values,
      **kwargs)

  # Get the module name for the frame at depth 1 in the call stack.
  module_name = sys._getframe(1).f_globals.get('__name__', None)  # pylint: disable=protected-access
  module_name = sys.argv[0] if module_name == '__main__' else module_name
  return flags.DEFINE_flag(flag, flag_values, module_name=module_name)


# Note that we would add a bound to constrain this to be a dataclass, except
# that dataclasses don't have a specific base class, and structural typing for
# attributes is currently (2021Q1) not supported in pytype (b/150927776).
_T = TypeVar('_T')


class _TypedFlagHolder(flags.FlagHolder, Generic[_T]):
  """A typed wrapper for a FlagHolder."""

  def __init__(self, flag: flags.FlagHolder, ctor: Type[_T]):
    self._flag = flag
    self._ctor = ctor

  @property
  def value(self) -> _T:
    return self._ctor(**self._flag.value)

  @property
  def default(self) -> _T:
    return self._ctor(**self._flag.default)

  @property
  def name(self) -> str:
    return self._flag.name


def DEFINE_config_dataclass(  # pylint: disable=invalid-name
    name: str,
    config: _T,
    help_string: str = 'Configuration object. Must be a dataclass.',
    flag_values: flags.FlagValues = FLAGS,
    **kwargs,
) -> _TypedFlagHolder[_T]:
  """Defines a typed (dataclass) flag-overrideable configuration.

  Similar to `DEFINE_config_dict` except `config` should be a `dataclass`.

  Args:
    name: Flag name.
    config: A user-defined configuration object. Must be built via `dataclass`.
    help_string: Help string to display when --helpfull is called.
    flag_values: FlagValues instance used for parsing.
    **kwargs: Optional keyword arguments passed to Flag constructor.
  Returns:
    A handle to the defined flag.
  """

  if not dataclasses.is_dataclass(config):
    raise ValueError('Configuration object must be a `dataclass`.')

  # Convert to configdict *without* recursing into leaf node(s).
  # If our config contains dataclasses (or other types) as fields, we want to
  # preserve them; dataclasses.asdict recursively turns all fields into dicts.
  dictionary = {field.name: getattr(config, field.name)
                for field in dataclasses.fields(config)}
  config_dict = ml_collections.ConfigDict(initial_dictionary=dictionary)

  # Define the flag.
  config_flag = DEFINE_config_dict(
      name,
      config=config_dict,
      help_string=help_string,
      flag_values=flag_values,
      **kwargs,
  )

  return _TypedFlagHolder(flag=config_flag, ctor=config.__class__)


def get_config_filename(config_flag) -> str:  # pylint: disable=g-bad-name
  """Returns the path to the config file given the config flag.

  Args:
    config_flag: The flag instance obtained from FLAGS, e.g. FLAGS['config'].

  Returns:
    the path to the config file.
  """
  if not is_config_flag(config_flag):
    raise TypeError('expect a config flag, found {}'.format(type(config_flag)))
  return config_flag.config_filename


def get_override_values(config_flag) -> Dict[str, Any]:  # pylint: disable=g-bad-name
  """Returns a flat dict containing overridden values from the config flag.

  Args:
    config_flag: The flag instance obtained from FLAGS, e.g. FLAGS['config'].

  Returns:
    a flat dict containing overridden values from the config flag.
  """
  if not is_config_flag(config_flag):
    raise TypeError('expect a config flag, found {}'.format(type(config_flag)))
  return config_flag.override_values


class _IgnoreFileNotFoundAndCollectErrors:
  """Helps recording "file not found" exceptions when loading config.

  Usage:
    ignore_errors = _IgnoreFileNotFoundAndCollectErrors()
    with ignore_errors.Attempt('Loading from foo', 'bar.id'):
      ...
      return True  # successfully loaded from `foo`
    logging.error('Failed loading: {}'.format(ignore_errors.DescribeAttempts()))
  """

  def __init__(self):
    self._attempts = []  # type: List[Tuple[Tuple[str, str], IOError]]

  def Attempt(self, description, path):
    """Creates a context manager that routes exceptions to this class."""
    self._current_attempt = (description, path)
    ignore_errors = self

    class _ContextManager:

      def __enter__(self):
        return self

      def __exit__(self, exc_type, exc_value, unused_traceback):
        return ignore_errors.ProcessAttemptException(exc_type, exc_value)

    return _ContextManager()

  def ProcessAttemptException(self, exc_type, exc_value):
    expected_type = IOError if six.PY2 else FileNotFoundError  # pylint: disable=undefined-variable
    if exc_type is expected_type and exc_value.errno == errno.ENOENT:
      self._attempts.append((self._current_attempt, exc_value))
      # Returning a true value suppresses exceptions:
      # https://docs.python.org/2/reference/datamodel.html#object.__exit__
      return True

  def DescribeAttempts(self):
    return '\n'.join(
        '  Attempted [{}]:\n    {}\n      {}'.format(attempt[0], attempt[1], e)
        for attempt, e in self._attempts)


def _LoadConfigModule(name: str, path: str):
  """Loads a script from external file specified by path.

  Unprefixed path is looked for in the current working directory using
  regular file open operation. This should work with relative config paths.

  Args:
    name: Name of the new module.
    path: Path to the .py file containing the module.

  Returns:
    Module loaded from the given path.

  Raises:
    IOError: If the config file cannot be found.
  """
  if not path:
    raise IOError('Path to config file is an empty string.')

  ignoring_errors = _IgnoreFileNotFoundAndCollectErrors()

  # Works for relative paths.
  with ignoring_errors.Attempt('Relative path', path):
    config_module = imp.load_source(name, path)
    return config_module

  # Nothing worked. Log the paths that were attempted.
  raise IOError('Failed loading config file {}\n{}'.format(
      name, ignoring_errors.DescribeAttempts()))


class _ErrorConfig:
  """Dummy ConfigDict that raises an error on any attribute access."""

  def __init__(self, error):
    super(_ErrorConfig, self).__init__()
    super(_ErrorConfig, self).__setattr__('_error', error)

  def __getattr__(self, attr):
    self._ReportError()

  def __setattr__(self, attr, value):
    self._ReportError()

  def __delattr__(self, attr):
    self._ReportError()

  def __getitem__(self, key):
    self._ReportError()

  def __setitem__(self, key, value):
    self._ReportError()

  def __delitem__(self, key):
    self._ReportError()

  def _ReportError(self):
    raise IOError('Configuration is not available because of an earlier '
                  'failure to load: ' +
                  # 'message' is not available in Python 3.
                  getattr(self._error, 'message', str(self._error)))


def _LockConfig(config):
  """Calls config.lock() if config has a lock method."""
  if isinstance(config, _ErrorConfig):
    pass  # Attempting to access _ErrorConfig.lock will raise its error.
  elif getattr(config, 'lock', None) and callable(config.lock):
    config.lock()
  else:
    pass  # config.lock() does not have desired semantics, do nothing.


class _ConfigFileParser(flags.ArgumentParser):
  """Parser for config files."""

  def __init__(self, name, lock_config=True):
    self.name = name
    self._lock_config = lock_config

  def parse(self, path):
    """Loads a config module from `path` and returns the `get_config()` result.

    If a colon is present in `path`, everything to the right of the first colon
    is passed to `get_config` as an argument. This allows the structure of what
    is returned to be modified, which is useful when performing complex
    hyperparameter sweeps.

    Args:
      path: string, path pointing to the config file to execute. May also
          contain a config_string argument, e.g. be of the form
          "config.py:some_configuration".
    Returns:
      Result of calling `get_config` in the specified module.
    """
    # This will be a 2 element list iff extra configuration args are present.
    split_path = path.split(':', 1)
    try:
      config_module = _LoadConfigModule('{}_config'.format(self.name),
                                        split_path[0])
      config = config_module.get_config(*split_path[1:])
      if config is None:
        logging.warning(
            '%s:get_config() returned None, did you forget a return statement?',
            path)
    except IOError as e:
      # Don't raise the error unless/until the config is actually accessed.
      config = _ErrorConfig(e)
    # Third party flags library catches TypeError and ValueError and rethrows,
    # removing useful information unless it is added here (b/63877430):
    except (TypeError, ValueError) as e:
      error_trace = traceback.format_exc()
      raise type(e)('Error whilst parsing config file:\n\n' + error_trace)

    if self._lock_config:
      _LockConfig(config)

    return config

  def flag_type(self):
    return 'config object'


class _InlineConfigParser(flags.ArgumentParser):
  """Parser for a config defined inline (not from a file)."""

  def __init__(self, name, lock_config=True):
    self.name = name
    self._lock_config = lock_config

  def parse(self, config):
    if not isinstance(config, ml_collections.ConfigDict):
      raise TypeError('Overriding {} is not allowed.'.format(self.name))
    if self._lock_config:
      _LockConfig(config)
    return config

  def flag_type(self):
    return 'config object'


class _ConfigFlag(flags.Flag):
  """Flag definition for command-line overridable configs."""

  def __init__(self, flag_values=FLAGS, **kwargs):
    # Parent constructor can already call .Parse, thus additional fields
    # have to be set here.
    self.flag_values = flag_values
    super(_ConfigFlag, self).__init__(**kwargs)

  def _GetOverrides(self, argv):
    """Parses the command line arguments for the overrides."""
    overrides = []
    config_index = self._FindConfigSpecified(argv)
    for i, arg in enumerate(argv):
      if re.match(r'-{{1,2}}(no)?{}\.'.format(self.name), arg):
        if config_index > 0 and i < config_index:
          raise FlagOrderError('Found {} in argv before a value for --{} '
                               'was specified'.format(arg, self.name))
        arg_name = arg.split('=', 1)[0]
        overrides.append(arg_name.split('.', 1)[1])
    return overrides

  def _FindConfigSpecified(self, argv):
    """Finds element in argv specifying the value of the config flag.

    Args:
      argv: command line arguments as a list of strings.
    Returns:
      Index in argv if found and -1 otherwise.
    """
    for i, arg in enumerate(argv):
      # '-(-)config' followed by '=' or at the end of the string.
      if re.match(r'^-{{1,2}}{}(=|$)'.format(self.name), arg) is not None:
        return i
    return -1

  def _IsConfigSpecified(self, argv):
    """Returns `True` if the config file is specified on the command line."""
    return self._FindConfigSpecified(argv) >= 0

  def _set_default(self, default):
    if self._IsConfigSpecified(sys.argv):
      self.default = default
    else:
      super(_ConfigFlag, self)._set_default(default)  # pytype: disable=attribute-error
    self.default_as_str = "'{}'".format(default)

  def _parse(self, argument):
    # Parse config
    config = super(_ConfigFlag, self)._parse(argument)

    # Get list or overrides
    overrides = self._GetOverrides(sys.argv)
    # Attach types definitions
    overrides_types = GetTypes(overrides, config)

    # Iterate over overridden fields and create valid parsers
    self._override_values = {}
    for field_path, field_type in zip(overrides, overrides_types):
      field_help = 'An override of {}\'s field {}'.format(self.name, field_path)
      field_name = '{}.{}'.format(self.name, field_path)

      if field_type in _FIELD_TYPE_TO_PARSER:
        parser = _ConfigFieldParser(_FIELD_TYPE_TO_PARSER[field_type],
                                    field_path, config, self._override_values)
        flags.DEFINE(
            parser,
            field_name,
            GetValue(field_path, config),
            field_help,
            flag_values=self.flag_values,
            serializer=_FIELD_TYPE_TO_SERIALIZER[field_type])
        flag = self.flag_values._flags().get(field_name)  # pylint: disable=protected-access
        flag.boolean = field_type is bool
      else:
        raise UnsupportedOperationError(
            "Type {} of field {} is not supported for overriding. "
            "Currently supported types are: {}. (Note that tuples should "
            "be passed as a string on the command line: flag='(a, b, c)', "
            "rather than flag=(a, b, c).)".format(
                field_type, field_name, _FIELD_TYPE_TO_PARSER.keys()))

    self._config_filename = argument
    return config

  @property
  def config_filename(self):
    """Returns a path to a config file.

    Typical usage example:
    `script.py`:

    ```python
    ...
    from absl import flags
    from ml_collections.config_flags import config_flags

    FLAGS = flags.FLAGS
    config_flags.DEFINE_config_file(
      name='my_config',
      default='ml_collections/config_flags/tests/configdict_config.py',
      help_string='config file')
    ...

    FLAGS['my_config'].config_filename

    will output
    'ml_collections/config_flags/tests/configdict_config.py'
    ```

    Returns:
      A path to a config file. For a parameterised get_config, the config
      filename with the provided parameterisation is returned.

    Raises:
      UnparsedFlagError: if the flag has not been parsed.

    """
    if not hasattr(self, '_config_filename'):
      raise UnparsedFlagError('The flag has not been parsed yet')
    return self._config_filename

  @property
  def override_values(self):
    """Returns a flat dictionary containing overridden values.

    Keys in the dictionary are dot-separated paths navigating to child items in
    the original configuration. For example, supppose that a `config` flag is
    defined and initialized to the following configuration:

    ```python
    {
        'a': 1,
        'nested': {
            'b': 2
        }
    }
    ```

    and the user overrides both values using command-line flags:

    ```
    --config.a=10 --config.nested.b=20
    ```

    Then `FLAGS['config'].override_values` will return:

    ```python
    {
        'a': 10,
        'nested.b': 20
    }
    ```

    The result can be passed to `ConfigDict.update_from_flattened_dict` to
    update the values in a configuration. Continuing with the example above:

    ```python
    import ml_collections
    config = ml_collections.ConfigDict{
        'a': 123,
        'nested': {
            'b': 456
        }
    }
    config.update_from_flattened_dict(FLAGS['config'].override_values)
    print(config.a)  # Prints `10`.
    print(config.nested.b)  # Prints `20`.
    ```

    Returns:
      Flat dictionary with overridden values.

    Raises:
      UnparsedFlagError: if the flag has not been parsed.
    """
    if not hasattr(self, '_override_values'):
      raise UnparsedFlagError('The flag has not been parsed yet')
    return self._override_values


[docs]def is_config_flag(flag):  # pylint: disable=g-bad-name
  """Returns True iff `flag` is an instance of `_ConfigFlag`.

  External users of the library may need to check if a flag is of this type
  or not, particularly because ConfigFlags should be parsed before any other
  flags. This function allows that test to be done without making the whole
  class public.

  Args:
    flag: Flag object.

  Returns:
    True iff `isinstance(flag, _ConfigFlag)` is true.
  """
  return isinstance(flag, _ConfigFlag)



class _ConfigFieldParser(flags.ArgumentParser):
  """Parser with config update after parsing.

  This class-based wrapper creates a new object, which uses
  existing parser to do actual parsing and attaches a single callback to
  SetValue afterwards, which is used to update a predefined path in
  the config object.
  """

  def __init__(
      self,
      parser: flags.ArgumentParser,
      path: str,
      config: ml_collections.ConfigDict,
      override_values: MutableMapping[str, Any]):
    """Creates new parser with callback, using existing one to perform parsing.

    Args:
      parser: ArgumentParser instance to wrap.
      path: Dot separated path in config to update with the result of
          parser.parse(...)
      config: Reference to the config object.
      override_values: Dictionary with override values. The 'parse' method will
          add the parsed value to this dictionary with key `path`.
    """
    self._parser = parser
    self._path = path
    self._config = config
    self._override_values = override_values

  def __getattr__(self, attr):
    return getattr(self._parser, attr)

  def parse(self, argument):  # pylint: disable=invalid-name
    value = self._parser.parse(argument)
    SetValue(self._path, self._config, value)
    self._override_values[self._path] = value
    return value

  def flag_type(self) -> str:
    return self._parser.flag_type()

  @property
  def syntactic_help(self) -> str:
    return self._parser.syntactic_help


def _ExtractIndicesFromStep(step):
  """Separates identifier from indexes. Example: id[1][10] -> 'id', [1, 10]."""
  # Map returns an iterable in Python 3, thus the additional `list`.
  return step.split('[', 1)[0], list(map(int, re.findall(r'\[(\d+)\]', step)))


def _AccessConfig(current, field, indices):
  """Returns member of the current config.

  The field in `current` specified by the `field` parameter is indexed using the
  values in the `indices` indices.

  Example:

  ```python
  current = {'first': [0], 'second': [[1]]}
  _AccessConfig(current, 'first', [0]) # Returns 0
  _AccessConfig(current, 'second', [0, 0]) # Returns 1

  ```

  Args:
    current: Current config.
    field: Field to access (string).
    indices: List of indices.

  Returns:
    Member of the config.

  Raises:
    IndexError: if indices are invalid.
    KeyError: if the field is not found.
  """
  if isinstance(field, string_types) and hasattr(current, field):
    current = getattr(current, field)
  elif hasattr(current, '__getitem__'):
    current = current[field]
  else:
    raise KeyError(field)

  for i, index in enumerate(indices):
    try:
      current = current[index]
    except TypeError:
      msg = 'Could not index config {}'.format(field)
      if i > 0:
        msg += '[{}]'.format(']['.join(map(str, indices[:i])))
      raise IndexError(msg)
    except IndexError:
      msg = 'Index [{}] not found in config {}'.format(
          ']['.join(map(str, indices[i:])), field)
      if i > 0:
        msg += '[{}]'.format(']['.join(map(str, indices[:i])))
      raise IndexError(msg)

  return current


def _TakeStep(current, step):
  field, indices = _ExtractIndicesFromStep(step)
  return _AccessConfig(current, field, indices)


[docs]def GetValue(path: str, config: ml_collections.ConfigDict):
  """Gets value of a single field."""
  current = config
  for step in path.split('.'):
    current = _TakeStep(current, step)
  return current



[docs]def GetType(path, config):
  """Gets type of field in config described by a dotted delimited path."""
  steps = path.split('.')
  current = config
  for step in steps[:-1]:
    current = _TakeStep(current, step)

  # We need to check if there is list-type indexing in the last step.
  field, indices = _ExtractIndicesFromStep(steps[-1])
  if indices:
    return type(_AccessConfig(current, field, indices))
  else:
    # Check if current is a DM collection and hence has attribute get_type()
    is_dm_collection = isinstance(current,
                                  ml_collections.ConfigDict) or isinstance(
                                      current, ml_collections.FieldReference)
    if is_dm_collection:
      return current.get_type(steps[-1])
    else:
      return type(_TakeStep(current, steps[-1]))



[docs]def GetTypes(paths, config):
  """Gets types of fields in config described by dotted delimited paths."""
  return [GetType(path, config) for path in paths]



[docs]def SetValue(path: str, config: ml_collections.ConfigDict, value):
  """Sets value of a single field."""
  current = config
  steps = path.split('.')

  if not steps or not path:
    raise ValueError('Path cannot be empty')

  for step in steps[:-1]:
    current = _TakeStep(current, step)

  field, indices = _ExtractIndicesFromStep(steps[-1])
  if indices:
    current = _AccessConfig(current, field, indices[:-1])
    try:
      current[indices[-1]] = value
    except:
      raise UnsupportedOperationError(
          'Config does not have a setter for {}'.format(path))
  else:
    if hasattr(current, '__setitem__') and field in current:
      current[field] = value
    elif hasattr(current, field):
      setattr(current, field, value)
    else:
      raise UnsupportedOperationError(
          'Config does not have a setter for {}'.format(path))
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