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Release v0.0.3.


Introduction

JSON Schema [http://json-schema.org/] and its Python implementation [https://python-jsonschema.readthedocs.org/en/latest/] are wonderful tools for data validation.

JSL is a Python library that provides a DSL for describing JSON schemas.

Why? Well, JSON schemas, especially large ones, can be tiresome to write. The standard is not always
intuitive and leaves some places to make a mistake –  for instance, it is easy to mix
maxItems keyword with maxLength, or to forget to set additionalProperties to false, and so on.
The syntax is not very concise and sometimes schema definitions get clumsy and hard to comprehend.

The DSL allows you to define a JSON schema in the way similar to how you define a model using an ORM –
using classes and fields and relying on some metaclass magic under the hood.


	It:

	
	makes reading and writing schemas easier;

	makes easier to decompose large schema definitions into smaller readable pieces;

	makes schemas extendable using the class inheritance;

	enables the autocomplete feature of your IDE;

	prevents you from making mistypes in JSON schema keywords (by throwing a RuntimeError);

	...







Let’s take a look at examples.




Examples

from jsl import Document, StringField, ArrayField, DocumentField, OneOfField

class Entry(Document):
    name = StringField(required=True)

class File(Entry):
    content = StringField(required=True)

class Directory(Entry):
    content = ArrayField(OneOfField([
        DocumentField(File, as_ref=True),
        DocumentField('self')
    ]), required=True)





Directory.to_schema() will return the following schema:

{
    "$schema": "http://json-schema.org/draft-04/schema#",
    "definitions": {
        "module.File": {
            "type": "object",
            "additionalProperties": false,
            "required": [
                "content",
                "name"
            ],
            "properties": {
                "content": {"type": "string"},
                "name": {"type": "string"}
            }
        },
        "module.Directory": {
            "type": "object",
            "additionalProperties": false,
            "required": [
                "content",
                "name"
            ],
            "properties": {
                "content": {
                    "type": "array",
                    "items": {
                        "oneOf": [
                            {"$ref": "#/definitions/module.File"},
                            {"$ref": "#/definitions/module.Directory"}
                        ]
                    }
                },
                "name": {"type": "string"}
            }
        }
    },
    "$ref": "#/definitions/module.Directory"
}





A JSON schema from the official documentation [http://json-schema.org/example2.html], defined using JSL:

from jsl import Document, BooleanField, StringField, ArrayField, DocumentField, OneOfField, IntField

class DiskDevice(Document):
    type = StringField(enum=['disk'], required=True)
    device = StringField(pattern='^/dev/[^/]+(/[^/]+)*$', required=True)

class DiskUUID(Document):
    type = StringField(enum=['disk'], required=True)
    label = StringField(pattern='^[a-fA-F0-9]{8}-[a-fA-F0-9]{4}-[a-fA-F0-9]{4}-[a-fA-F0-9]{4}-[a-fA-F0-9]{12}$',
                        required=True)

class NFS(Document):
    type = StringField(enum=['nfs'], required=True)
    remotePath = StringField(pattern='^(/[^/]+)+$', required=True)
    server = OneOfField([
        StringField(format='ipv4'),
        StringField(format='ipv6'),
        StringField(format='host-name'),
    ], required=True)

class TmpFS(Document):
    type = StringField(enum=['tmpfs'], required=True)
    sizeInMb = IntField(minimum=16, maximum=512, required=True)

class Schema(Document):
    class Options(object):
        schema_uri = 'http://json-schema.org/draft-04/schema#'
        description = 'schema for an fstab entry'

    storage = OneOfField([
        DocumentField(DiskDevice, as_ref=True),
        DocumentField(DiskUUID, as_ref=True),
        DocumentField(NFS, as_ref=True),
        DocumentField(TmpFS, as_ref=True),
    ], required=True)
    fstype = StringField(enum=['ext3', 'ext4', 'btrfs'])
    options = ArrayField(StringField(), min_items=1, unique_items=True)
    readonly = BooleanField()








Installation

$ pip install jsl








API


Document


	
class jsl.document.Options(additional_properties=False, pattern_properties=None, min_properties=None, max_properties=None, title=None, description=None, default=None, enum=None, definition_id=None, schema_uri=u'http://json-schema.org/draft-04/schema#')[source]

	A container for options. Its primary purpose is to create
an instance of options for every instance of a Document.

All the arguments are the same and work exactly as for fields.DictField
except these:





	Parameters:	
	definition_id (str) – A unique string to be used as a key for this document in the “definitions”
schema section. If not specified, will be generated using module and class names.

	schema_uri (str) – An URI of the JSON Schema meta-schema.














	
class jsl.document.Document[source]

	A document. Can be thought as a kind of fields.DictField, which
properties are defined by the fields added to the document class.

It can be tuned using special Options attribute (see Options for available settings).

Example:

class User(Document):
    class Options(object):
        title = 'User'
        description = 'A person who uses a computer or network service.'
    login = StringField(required=True)






	
classmethod get_schema()[source]

	Returns a JSON schema (draft v4) of the document.












Fields


Base Fields


	
class jsl.fields.BaseField(required=False)[source]

	A base class for fields in a JSL document.Document.
Instances of this class may be added to a document to define its properties.





	Parameters:	required – If the field is required, defaults to False.






	
get_schema()[source]

	Returns a JSON schema (draft v4) of the data described by this field.










	
class jsl.fields.BaseSchemaField(default=None, enum=None, title=None, description=None, **kwargs)[source]

	A base class for fields that directly map to JSON Schema validator.





	Parameters:	
	required – If the field is required, defaults to False.

	default – The default value for this field. May be a callable.

	enum – A list of valid choices. May be a callable.

	title – A short explanation about the purpose of the data described by this field.

	description – A detailed explanation about the purpose of the data described by this field.
















Schema Fields


	
class jsl.fields.DocumentField(document_cls, as_ref=False, **kwargs)[source]

	A reference to a nested document.





	Parameters:	
	document_cls – A string (dot-separated path to document class, i.e. ‘app.resources.User’),
RECURSIVE_REFERENCE_CONSTANT or a Document

	as_ref – If true, document_cls‘s schema is placed into the definitions section, and
the field schema is just a reference to it: {"$ref": "#/definitions/..."}.
Makes a resulting schema more readable.














	
class jsl.fields.ArrayField(items, min_items=None, max_items=None, unique_items=False, additional_items=None, **kwargs)[source]

	An array field.





	Parameters:	
	items – Either of the following:


	BaseField – all items of the array must match the field schema;

	a list or a tuple of BaseField s – all items of the array must be
valid according to the field schema at the corresponding index (tuple typing).





	min_items (int) – A minimum length of an array.

	max_items (int) – A maximum length of an array.

	unique_items (bool or BaseField) – Whether all the values in the array must be distinct.

	additional_items – If the value of items is a list or a tuple, and the array length is larger than
the number of fields in items, then the additional items are described
by the schema in this property.














	
class jsl.fields.DictField(properties=None, pattern_properties=None, additional_properties=None, min_properties=None, max_properties=None, **kwargs)[source]

	A dictionary field.





	Parameters:	
	properties (dict from str to BaseField) – A dictionary containing fields.

	pattern_properties (dict from str to BaseField) – A dictionary whose keys are regular expressions (ECMA 262).
Properties match against these regular expressions, and for any that match,
the property is described by the corresponding field schema.

	additional_properties (bool or BaseField) – Describes properties that are not described by the properties or pattern_properties.

	min_properties – A minimum number of properties.

	max_properties – A maximum number of properties














	
class jsl.fields.NotField(field, **kwargs)[source]

	



	Parameters:	field (BaseField) – a field to negate










	
class jsl.fields.OneOfField(fields, **kwargs)[source]

	



	Parameters:	fields (list of BaseField) – a list of fields, exactly one of which describes the data










	
class jsl.fields.AnyOfField(fields, **kwargs)[source]

	



	Parameters:	fields (list of BaseField) – a list of fields, at least one of which describes the data










	
class jsl.fields.AllOfField(fields, **kwargs)[source]

	



	Parameters:	fields (list of BaseField) – a list of fields, all of which describe the data










	
class jsl.fields.BooleanField(default=None, enum=None, title=None, description=None, **kwargs)[source]

	A boolean field.






	
class jsl.fields.StringField(pattern=None, format=None, min_length=None, max_length=None, **kwargs)[source]

	A string field.





	Parameters:	
	pattern (string) – A regular expression (ECMA 262) that a string value must match.

	format (string) – A semantic format of the string (for example, “date-time”, “email”, or “uri”).

	min_length (int) – A minimum length.

	max_length (int) – A maximum length.














	
class jsl.fields.EmailField(pattern=None, format=None, min_length=None, max_length=None, **kwargs)[source]

	An email field.






	
class jsl.fields.IPv4Type(pattern=None, format=None, min_length=None, max_length=None, **kwargs)[source]

	An IPv4 field.






	
class jsl.fields.DateTimeField(pattern=None, format=None, min_length=None, max_length=None, **kwargs)[source]

	An ISO 8601 formatted date-time field.






	
class jsl.fields.UriField(pattern=None, format=None, min_length=None, max_length=None, **kwargs)[source]

	A URI field.






	
class jsl.fields.UriField(pattern=None, format=None, min_length=None, max_length=None, **kwargs)[source]

	A URI field.






	
class jsl.fields.NumberField(multiple_of=None, minimum=None, maximum=None, exclusive_minimum=False, exclusive_maximum=False, **kwargs)[source]

	A number field.





	Parameters:	
	multiple_of – A value must be a multiple of this factor.

	minimum – A minimum allowed value.

	exclusive_minimum – Whether a value is allowed to exactly equal the minimum.

	maximum – A maximum allowed value.

	exclusive_maximum – Whether a value is allowed to exactly equal the maximum.














	
class jsl.fields.IntField(multiple_of=None, minimum=None, maximum=None, exclusive_minimum=False, exclusive_maximum=False, **kwargs)[source]

	An integer field.












Contributing

The project is hosted on GitHub [https://github.com/aromanovich/jsl].
Please feel free to send a pull request or open an issue.


Running the Tests

$ pip install -r ./requirements-dev.txt
$ ./test.sh













          

      

      

    


    
         Copyright 2015, Anton Romanovich.
      Created using Sphinx 1.2.2.
    

  

    
      Navigation

      
        	
          index

        	JSL 0.0.3 documentation 
 
      

    


    
      
          
            

Index



 A
 | B
 | D
 | E
 | G
 | I
 | N
 | O
 | S
 | U
 


A


  	
      
  	AllOfField (class in jsl.fields)
  


      
  	AnyOfField (class in jsl.fields)
  


  

  	
      
  	ArrayField (class in jsl.fields)
  


  





B


  	
      
  	BaseField (class in jsl.fields)
  


      
  	BaseSchemaField (class in jsl.fields)
  


  

  	
      
  	BooleanField (class in jsl.fields)
  


  





D


  	
      
  	DateTimeField (class in jsl.fields)
  


      
  	DictField (class in jsl.fields)
  


  

  	
      
  	Document (class in jsl.document)
  


      
  	DocumentField (class in jsl.fields)
  


  





E


  	
      
  	EmailField (class in jsl.fields)
  


  





G


  	
      
  	get_schema() (jsl.document.Document class method)
  


      	
        
  	(jsl.fields.BaseField method)
  


      


  





I


  	
      
  	IntField (class in jsl.fields)
  


  

  	
      
  	IPv4Type (class in jsl.fields)
  


  





N


  	
      
  	NotField (class in jsl.fields)
  


  

  	
      
  	NumberField (class in jsl.fields)
  


  





O


  	
      
  	OneOfField (class in jsl.fields)
  


  

  	
      
  	Options (class in jsl.document)
  


  





S


  	
      
  	StringField (class in jsl.fields)
  


  





U


  	
      
  	UriField (class in jsl.fields), [1]
  


  







          

      

      

    


    
         Copyright 2015, Anton Romanovich.
      Created using Sphinx 1.2.2.
    

  _static/ajax-loader.gif





_modules/index.html


    
      Navigation


      
        		
          index


        		JSL 0.0.3 documentation »

 
      


    


    
      
          
            
  All modules for which code is available


		jsl.document


		jsl.fields






          

      

      

    


    
        © Copyright 2015, Anton Romanovich.
      Created using Sphinx 1.2.2.
    

  

_static/comment-close.png





_modules/jsl/document.html


    
      Navigation


      
        		
          index


        		JSL 0.0.3 documentation »


          		Module code »

 
      


    


    
      
          
            
  Source code for jsl.document

# coding: utf-8
from __future__ import unicode_literals

import inspect

from . import registry
from .fields import BaseField, DocumentField, DictField


def set_owner_to_document_fields(cls):
    for field in cls._fields.itervalues():
        for field_ in field.walk(through_document_fields=False, visited_documents=set([cls])):
            if isinstance(field_, DocumentField):
                field_.set_owner(cls)


[docs]class Options(object):
    """
    A container for options. Its primary purpose is to create
    an instance of options for every instance of a :class:`Document`.

    All the arguments are the same and work exactly as for :class:`.fields.DictField`
    except these:

    :param definition_id:
        A unique string to be used as a key for this document in the "definitions"
        schema section. If not specified, will be generated using module and class names.
    :type definition_id: str
    :param schema_uri:
        An URI of the JSON Schema meta-schema.
    :type schema_uri: str
    """
    def __init__(self, additional_properties=False, pattern_properties=None,
                 min_properties=None, max_properties=None,
                 title=None, description=None,
                 default=None, enum=None,
                 definition_id=None, schema_uri='http://json-schema.org/draft-04/schema#'):
        self.pattern_properties = pattern_properties
        self.additional_properties = additional_properties
        self.min_properties = min_properties
        self.max_properties = max_properties
        self.title = title
        self.description = description
        self.enum = enum
        self.default = default
        self.definition_id = definition_id
        self.schema_uri = schema_uri



class DocumentMeta(type):
    def __new__(mcs, name, bases, attrs):
        fields = {}

        # accumulate fields from parent classes
        for base in reversed(bases):
            if hasattr(base, '_fields'):
                fields.update(base._fields)

        for key, value in attrs.iteritems():
            if isinstance(value, BaseField):
                fields[key] = value

        options = mcs._read_options(name, bases, attrs)
        attrs['_fields'] = fields
        attrs['_options'] = options
        attrs['_field'] = DictField(
            properties=fields,
            pattern_properties=options.pattern_properties,
            additional_properties=options.additional_properties,
            min_properties=options.min_properties,
            max_properties=options.max_properties,
            title=options.title,
            description=options.description,
            enum=options.enum,
            default=options.default
        )

        klass = type.__new__(mcs, name, bases, attrs)
        registry.put_document(klass.__name__, klass, module=klass.__module__)
        set_owner_to_document_fields(klass)
        return klass

    @classmethod
    def _read_options(mcs, name, bases, attrs):
        """
        Parses `DocumentOptions` instance into the options value attached to
        `Document` instances.
        """
        options_members = {}

        for base in reversed(bases):
            if hasattr(base, '_options'):
                for key, value in inspect.getmembers(base._options):
                    if not key.startswith('_') and key != 'get_schema':
                        options_members[key] = value

        if 'Options' in attrs:
            for key, value in inspect.getmembers(attrs['Options']):
                if not key.startswith('_') and key != 'get_schema':
                    options_members[key] = value

        return Options(**options_members)


[docs]class Document(object):
    """A document. Can be thought as a kind of :class:`.fields.DictField`, which
    properties are defined by the fields added to the document class.

    It can be tuned using special ``Options`` attribute (see :class:`.Options` for available settings).

    Example::

        class User(Document):
            class Options(object):
                title = 'User'
                description = 'A person who uses a computer or network service.'
            login = StringField(required=True)
    """
    __metaclass__ = DocumentMeta

    @classmethod
    def walk(cls, through_document_fields=False, visited_documents=frozenset()):
        """Yields nested fields in DFS order.

        :param through_document_fields:
            If true, visits fields of the nested documents.
        :type through_document_fields: bool
        :param visited_documents:
            Keeps track of already visited document classes.
        :type visited_documents: set
        """
        for field_ in cls._field.walk(through_document_fields=through_document_fields,
                                      visited_documents=visited_documents | set([cls])):
            yield field_

    @classmethod
    def _is_recursive(cls):
        """Returns if the document is recursive, i.e. has a DocumentField pointing to itself."""
        for field in cls.walk(through_document_fields=True, visited_documents=set([cls])):
            if isinstance(field, DocumentField):
                if field.document_cls == cls:
                    return True
        return False

    @classmethod
    def _get_definition_id(cls):
        """Returns a unique string to be used as a key for this document
        in the "definitions" schema section.
        """
        return cls._options.definition_id or '{0}.{1}'.format(cls.__module__, cls.__name__)

    @classmethod
[docs]    def get_schema(cls):
        """Returns a JSON schema (draft v4) of the document."""
        definitions, schema = cls.get_definitions_and_schema()
        if definitions:
            schema['definitions'] = definitions
        if cls._options.schema_uri is not None:
            schema['$schema'] = cls._options.schema_uri
        return schema


    @classmethod
    def get_definitions_and_schema(cls, ref_documents=None):
        """Returns a tuple of two elements.

        The second element is a JSON schema of the document, and the first is a dictionary
        containing definitions that are referenced from the schema.

        :arg ref_documents:
            If subclass of :class:`Document` is in this set, all :class:`DocumentField` s
            pointing to it will be resolved to a reference: ``{"$ref": "#/definitions/..."}``.
            Note: resulting definitions will not contain schema for this document.
        :type ref_documents: set
        :rtype: (dict, dict)
        """
        is_recursive = cls._is_recursive()

        if is_recursive:
            ref_documents = set(ref_documents) if ref_documents else set()
            ref_documents.add(cls)

        definitions, schema = cls._field.get_definitions_and_schema(ref_documents=ref_documents)

        if is_recursive:
            definition_id = cls._get_definition_id()
            definitions[definition_id] = schema
            return definitions, {'$ref': '#/definitions/{0}'.format(definition_id)}
        else:
            return definitions, schema
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# coding: utf-8
from __future__ import unicode_literals

import re
import sre_constants
import itertools

from . import registry


RECURSIVE_REFERENCE_CONSTANT = 'self'


def _validate_regex(regex):
    """
    :type regex: str
    :raises: ValueError
    :return:
    """
    try:
        re.compile(regex)
    except sre_constants.error as e:
        raise ValueError('Invalid regular expression: {0}'.format(e))


[docs]class BaseField(object):
    """A base class for fields in a JSL :class:`.document.Document`.
    Instances of this class may be added to a document to define its properties.

    :param required:
        If the field is required, defaults to False.
    """
    def __init__(self, required=False):
        self.required = required

    def get_definitions_and_schema(self, ref_documents=None):  # pragma: no cover
        """Returns a tuple of two elements.

        The second element is a JSON schema of the data described by this field,
        and the first is a dictionary containing definitions that are referenced
        from the field schema.

        :arg definitions:
            Overrides some of the nested :class:`DocumentField`s schemas.

            If :class:`DocumentField`'s document definition id (see :meth:`get_definition_id`)
            is in this dictionary, its value will be used instead of the document's schema.

        :type definitions: dict
        :rtype: (dict, dict)
        """
        raise NotImplementedError()

[docs]    def get_schema(self):
        """Returns a JSON schema (draft v4) of the data described by this field."""
        definitions, schema = self.get_definitions_and_schema()
        if definitions:
            schema['definitions'] = definitions
        return schema


    def walk(self, through_document_fields=False, visited_documents=frozenset()):
        """Yields nested fields in a DFS order."""
        yield self



[docs]class BaseSchemaField(BaseField):
    """A base class for fields that directly map to JSON Schema validator.

    :param required:
        If the field is required, defaults to False.
    :param default:
        The default value for this field. May be a callable.
    :param enum:
        A list of valid choices. May be a callable.
    :param title:
        A short explanation about the purpose of the data described by this field.
    :param description:
        A detailed explanation about the purpose of the data described by this field.
    """
    def __init__(self, default=None, enum=None, title=None, description=None, **kwargs):
        self.title = title
        self.description = description
        self._enum = enum
        self._default = default
        super(BaseSchemaField, self).__init__(**kwargs)

    @property
    def enum(self):
        enum = self._enum
        if callable(self._enum):
            enum = self._enum()
        return enum

    @property
    def default(self):
        default = self._default
        if callable(self._default):
            default = self._default()
        return default

    def _get_common_schema_fields(self):
        rv = {}
        if self.title is not None:
            rv['title'] = self.title
        if self.description is not None:
            rv['description'] = self.description
        if self.enum:
            rv['enum'] = list(self.enum)
        if self._default is not None:
            rv['default'] = self.default
        return rv



[docs]class BooleanField(BaseSchemaField):
    """A boolean field."""
    def get_definitions_and_schema(self, ref_documents=None):
        schema = {'type': 'boolean'}
        schema.update(self._get_common_schema_fields())
        return {}, schema



[docs]class StringField(BaseSchemaField):
    """A string field.

    :param pattern:
        A regular expression (ECMA 262) that a string value must match.
    :type pattern: string
    :param format:
        A semantic format of the string (for example, "date-time", "email", or "uri").
    :type format: string
    :param min_length:
        A minimum length.
    :type min_length: int
    :param max_length:
        A maximum length.
    :type max_length: int
    """
    _FORMAT = None

    def __init__(self, pattern=None, format=None, min_length=None, max_length=None, **kwargs):
        self.pattern = pattern
        if self.pattern is not None:
            _validate_regex(self.pattern)
        self.format = format or self._FORMAT
        self.max_length = max_length
        self.min_length = min_length
        super(StringField, self).__init__(**kwargs)

    def get_definitions_and_schema(self, ref_documents=None):
        schema = {'type': 'string'}
        schema.update(self._get_common_schema_fields())
        if self.pattern:
            schema['pattern'] = self.pattern
        if self.min_length is not None:
            schema['minLength'] = self.min_length
        if self.max_length is not None:
            schema['maxLength'] = self.max_length
        if self.format is not None:
            schema['format'] = self.format
        return {}, schema



[docs]class EmailField(StringField):
    """An email field."""
    _FORMAT = 'email'



[docs]class IPv4Type(StringField):
    """An IPv4 field."""
    _FORMAT = 'ipv4'



[docs]class DateTimeField(StringField):
    """An ISO 8601 formatted date-time field."""
    _FORMAT = 'date-time'



[docs]class UriField(StringField):
    """A URI field."""
    _FORMAT = 'uri'



[docs]class NumberField(BaseSchemaField):
    """A number field.

    :param multiple_of:
        A value must be a multiple of this factor.
    :param minimum:
        A minimum allowed value.
    :param exclusive_minimum:
        Whether a value is allowed to exactly equal the minimum.
    :param maximum:
        A maximum allowed value.
    :param exclusive_maximum:
        Whether a value is allowed to exactly equal the maximum.
    """
    _NUMBER_TYPE = 'number'

    def __init__(self, multiple_of=None, minimum=None, maximum=None,
                 exclusive_minimum=False, exclusive_maximum=False, **kwargs):
        self.multiple_of = multiple_of
        self.minimum = minimum
        self.exclusive_minimum = exclusive_minimum
        self.maximum = maximum
        self.exclusive_maximum = exclusive_maximum
        super(NumberField, self).__init__(**kwargs)

    def get_definitions_and_schema(self, ref_documents=None):
        schema = {'type': self._NUMBER_TYPE}
        schema.update(self._get_common_schema_fields())
        if self.multiple_of is not None:
            schema['multipleOf'] = self.multiple_of
        if self.minimum is not None:
            schema['minimum'] = self.minimum
        if self.exclusive_minimum:
            schema['exclusiveMinumum'] = True
        if self.maximum is not None:
            schema['maximum'] = self.maximum
        if self.exclusive_maximum:
            schema['exclusiveMaximum'] = True
        return {}, schema



[docs]class IntField(NumberField):
    """An integer field."""
    _NUMBER_TYPE = 'integer'



[docs]class ArrayField(BaseSchemaField):
    """An array field.

    :param items:
        Either of the following:

        * :class:`BaseField` -- all items of the array must match the field schema;
        * a list or a tuple of :class:`BaseField` s -- all items of the array must be
          valid according to the field schema at the corresponding index (tuple typing).

    :param min_items:
        A minimum length of an array.
    :type min_items: int
    :param max_items:
        A maximum length of an array.
    :type max_items: int
    :param unique_items:
        Whether all the values in the array must be distinct.
    :type unique_items: bool
    :param additional_items:
        If the value of ``items`` is a list or a tuple, and the array length is larger than
        the number of fields in ``items``, then the additional items are described
        by the schema in this property.
    :type unique_items: bool or :class:`BaseField`
    """
    def __init__(self, items, min_items=None, max_items=None, unique_items=False,
                 additional_items=None, **kwargs):
        self.items = items
        self.min_items = min_items
        self.max_items = max_items
        self.unique_items = unique_items
        self.additional_items = additional_items
        super(ArrayField, self).__init__(**kwargs)

    def get_definitions_and_schema(self, ref_documents=None):
        if isinstance(self.items, (list, tuple)):
            nested_definitions = {}
            nested_schema = []
            for item in self.items:
                item_definitions, item_schema = item.get_definitions_and_schema(
                    ref_documents=ref_documents)
                nested_definitions.update(item_definitions)
                nested_schema.append(item_schema)
        else:
            nested_definitions, nested_schema = self.items.get_definitions_and_schema(
                ref_documents=ref_documents)
        schema = {
            'type': 'array',
            'items': nested_schema,
        }
        schema.update(self._get_common_schema_fields())
        if self.min_items is not None:
            schema['minItems'] = self.min_items
        if self.max_items is not None:
            schema['maxItems'] = self.max_items
        if self.unique_items:
            schema['uniqueItems'] = True

        if self.additional_items is not None:
            if isinstance(self.additional_items, bool):
                schema['additionalItems'] = self.additional_items
            else:
                items_definitions, items_schema = self.additional_items.get_definitions_and_schema(
                    ref_documents=ref_documents)
                schema['additionalItems'] = items_schema
                nested_definitions.update(items_definitions)

        return nested_definitions, schema

    def walk(self, through_document_fields=False, visited_documents=frozenset()):
        yield self
        if isinstance(self.items, (list, tuple)):
            for field in self.items:
                for field_ in field.walk(through_document_fields=through_document_fields,
                                         visited_documents=visited_documents):
                    yield field_
        else:
            for field in self.items.walk(through_document_fields=through_document_fields,
                                         visited_documents=visited_documents):
                yield field



[docs]class DictField(BaseSchemaField):
    """A dictionary field.

    :param properties:
        A dictionary containing fields.
    :type properties: dict from str to :class:`BaseField`
    :param pattern_properties:
        A dictionary whose keys are regular expressions (ECMA 262).
        Properties match against these regular expressions, and for any that match,
        the property is described by the corresponding field schema.
    :type pattern_properties: dict from str to :class:`BaseField`
    :param additional_properties:
        Describes properties that are not described by the ``properties`` or ``pattern_properties``.
    :type additional_properties: bool or :class:`BaseField`
    :param min_properties:
        A minimum number of properties.
    :param max_properties:
        A maximum number of properties
    """
    def __init__(self, properties=None, pattern_properties=None, additional_properties=None,
                 min_properties=None, max_properties=None, **kwargs):
        self.properties = properties
        self.pattern_properties = pattern_properties
        self.additional_properties = additional_properties
        self.min_properties = min_properties
        self.max_properties = max_properties
        super(DictField, self).__init__(**kwargs)

    @staticmethod
    def _process_properties(properties, ref_documents=None):
        nested_definitions = {}
        schema = {}
        required = []
        for prop, field in properties.iteritems():
            field_definitions, field_schema = field.get_definitions_and_schema(ref_documents=ref_documents)
            if field.required:
                required.append(prop)
            schema[prop] = field_schema
            nested_definitions.update(field_definitions)
        return nested_definitions, required, schema

    def get_definitions_and_schema(self, ref_documents=None):
        nested_definitions = {}
        schema = {'type': 'object'}
        schema.update(self._get_common_schema_fields())

        if self.properties is not None:
            properties_definitions, properties_required, properties_schema = self._process_properties(
                self.properties, ref_documents=ref_documents)
            schema['properties'] = properties_schema
            if properties_required:
                schema['required'] = properties_required
            nested_definitions.update(properties_definitions)

        if self.pattern_properties is not None:
            for key in self.pattern_properties.iterkeys():
                _validate_regex(key)
            properties_definitions, _, properties_schema = self._process_properties(
                self.pattern_properties, ref_documents=ref_documents)
            schema['patternProperties'] = properties_schema
            nested_definitions.update(properties_definitions)

        if self.additional_properties is not None:
            if isinstance(self.additional_properties, bool):
                schema['additionalProperties'] = self.additional_properties
            else:
                properties_definitions, properties_schema = self.additional_properties.get_definitions_and_schema(
                    ref_documents=ref_documents)
                schema['additionalProperties'] = properties_schema
                nested_definitions.update(properties_definitions)

        if self.min_properties is not None:
            schema['minProperties'] = self.min_properties
        if self.max_properties is not None:
            schema['maxProperties'] = self.max_properties

        return nested_definitions, schema

    def walk(self, through_document_fields=False, visited_documents=frozenset()):
        fields_to_visit = []
        if self.properties is not None:
            fields_to_visit.append(self.properties.itervalues())
        if self.pattern_properties is not None:
            fields_to_visit.append(self.pattern_properties.itervalues())
        if self.additional_properties is not None and not isinstance(self.additional_properties, bool):
            fields_to_visit.append([self.additional_properties])

        yield self
        for field in itertools.chain(*fields_to_visit):
            for field_ in field.walk(through_document_fields=through_document_fields,
                                     visited_documents=visited_documents):
                yield field_



class BaseOfField(BaseSchemaField):
    _KEYWORD = None

    def __init__(self, fields, **kwargs):
        self.fields = list(fields)
        super(BaseOfField, self).__init__(**kwargs)

    def get_definitions_and_schema(self, ref_documents=None):
        nested_definitions = {}
        one_of = []
        for field in self.fields:
            field_definitions, field_schema = field.get_definitions_and_schema(ref_documents=ref_documents)
            nested_definitions.update(field_definitions)
            one_of.append(field_schema)
        schema = {self._KEYWORD: one_of}
        schema.update(self._get_common_schema_fields())
        return nested_definitions, schema

    def walk(self, through_document_fields=False, visited_documents=frozenset()):
        yield self
        for field in self.fields:
            for field_ in field.walk(through_document_fields=through_document_fields,
                                     visited_documents=visited_documents):
                yield field_


[docs]class OneOfField(BaseOfField):
    """
    :param fields: a list of fields, exactly one of which describes the data
    :type fields: list of :class:`BaseField`
    """
    _KEYWORD = 'oneOf'



[docs]class AnyOfField(BaseOfField):
    """
    :param fields: a list of fields, at least one of which describes the data
    :type fields: list of :class:`BaseField`
    """
    _KEYWORD = 'anyOf'



[docs]class AllOfField(BaseOfField):
    """
    :param fields: a list of fields, all of which describe the data
    :type fields: list of :class:`BaseField`
    """
    _KEYWORD = 'allOf'



[docs]class NotField(BaseSchemaField):
    """
    :param field: a field to negate
    :type field: :class:`BaseField`
    """
    def __init__(self, field, **kwargs):
        self.field = field
        super(NotField, self).__init__(**kwargs)

    def get_definitions_and_schema(self, ref_documents=None):
        field_definitions, field_schema = self.field.get_definitions_and_schema(
            ref_documents=ref_documents)
        schema = {'not': field_schema}
        schema.update(self._get_common_schema_fields())
        return field_definitions, schema



[docs]class DocumentField(BaseField):
    """A reference to a nested document.

    :param document_cls:
        A string (dot-separated path to document class, i.e. 'app.resources.User'),
        :data:`RECURSIVE_REFERENCE_CONSTANT` or a :class:`Document`
    :param as_ref:
        If true, ``document_cls``'s schema is placed into the definitions section, and
        the field schema is just a reference to it: ``{"$ref": "#/definitions/..."}``.
        Makes a resulting schema more readable.
    """
    def __init__(self, document_cls, as_ref=False, **kwargs):
        self._document_cls = document_cls
        self.owner_cls = None
        self.as_ref = as_ref
        super(DocumentField, self).__init__(**kwargs)

    def walk(self, through_document_fields=False, visited_documents=frozenset()):
        yield self
        if through_document_fields and self.document_cls not in visited_documents:
            for field in self.document_cls.walk(through_document_fields=through_document_fields,
                                                visited_documents=visited_documents | set([self.document_cls])):
                yield field

    def get_definitions_and_schema(self, ref_documents=None):
        definition_id = self.document_cls._get_definition_id()
        if ref_documents and self.document_cls in ref_documents:
            return {}, {'$ref': '#/definitions/{0}'.format(definition_id)}
        else:
            document_definitions, document_schema = self.document_cls.get_definitions_and_schema(
                ref_documents=ref_documents)
            if self.as_ref:
                document_definitions[definition_id] = document_schema
                return document_definitions, {'$ref': '#/definitions/{0}'.format(definition_id)}
            else:
                return document_definitions, document_schema

    def set_owner(self, owner_cls):
        self.owner_cls = owner_cls

    @property
    def document_cls(self):
        if isinstance(self._document_cls, basestring):
            if self._document_cls == RECURSIVE_REFERENCE_CONSTANT:
                if self.owner_cls is None:
                    raise ValueError('owner_cls is not set')
                return self.owner_cls
            else:
                try:
                    return registry.get_document(self._document_cls)
                except KeyError:
                    if self.owner_cls is None:
                        raise ValueError('owner_cls is not set')
                    return registry.get_document(self._document_cls, module=self.owner_cls.__module__)
        else:
            return self._document_cls
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