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Welcome to Basilisk’s documentation!

Contents:







Basilisk enables Pythonic use of Redis hashes, lists and sorted sets with simple class interface as well as provides
an ORM Model-like class using Redis hash or Elasticsearch inside.

A simple example:

>>> import basilisk
>>>
>>> basilisk.Config.load(redis={'host': 'localhost',
>>>                             'port': 6379,
>>>                             'db': 0,
>>>                             'max_connections': 10},
>>>                      elastic={})
>>>
>>>
>>> class Item(basilisk.RedisModel):
>>>     id = basilisk.MapField(key=True)
>>>     name = basilisk.MapField()
>>>     content = basilisk.MapField()
>>>     attachments = basilisk.JsonMapField()
>>>
>>>     @classmethod
>>>     def select(cls):
>>>         redis_items = basilisk.RedisList('items')
>>>         variables = basilisk.RedisHash('items_variables')
>>>         last_modified = int(variables['last_modified'] or 0)
>>>
>>>         if (not len(redis_items) or
>>>             not last_modified or
>>>             last_modified + 30 < time.time()):
>>>             items = DownloadNewItemsFromDatabase(last_modified)
>>>             for item in items:
>>>                 redis_items.append(item.id)
>>>             variables['last_modified'] = int(time.time())
>>>             variables.save()
>>>         return list(redis_items)
>>>
>>> items = Item.select()
>>> for item in items:
>>>     print(Item.get(item).content)






	
class basilisk.Config[source]

	This class keeps appropriate config data.

It enables access as a class property and as an item (like in dict).


	
classmethod load(**namespaces)[source]

	Initialize config from a list of params.










	
class basilisk.MapField(**kwargs)[source]

	This is a base class for all NoSQL store fields. It supports data-based initialisation,
default values and prepping values to serialization.


	
get_default()[source]

	It returns field’s default value. Surprise surprise.





	Returns:	field’s default value.










	
get_name()[source]

	Returns field’s name.





	Returns:	this field’s name.










	
is_primary()[source]

	Is the field model’s primary key.





	Returns:	boolean.










	
pythonize(data)[source]

	This function pythonizes data coming from NoSQL store.





	Parameters:	data – data fetched from NoSQL store.


	Returns:	data in Python format.










	
static serialize(data)[source]

	Let’s prepare the data to writing it in NoSQL store. By default it returns data
without any changes.





	Parameters:	data – input data


	Returns:	data ready to be written in NoSQL store.










	
set_name(name)[source]

	It sets field’s name to make it self-conscious.





	Parameters:	name – field name as in model.


	Returns:	self














	
class basilisk.JsonMapField(**kwargs)[source]

	This class enables keeping JSON as field value.


	
pythonize(data)[source]

	This function loads JSON data to Python objects.





	Parameters:	data – data fetched from NoSQL store.


	Returns:	data in Python format.










	
static serialize(data)[source]

	This function dumps data to JSON.





	Parameters:	data – input data.


	Returns:	data dumped to JSON.














	
class basilisk.MapModelBase(**kwargs)[source]

	This is the base class for NoSQL store models.

This class enables reading object with given id, saving object and data
(de)serialization.

Redis connection is available in connect property.
Dict of fields is available in _fields property.

Reserved property names, apart from methods, are _fields, id_field and connect.









	
exception MapModelException

	Exception raised when errors related to NoSQL store handling are encountered.






	
classmethod MapModelBase.get(oid)[source]

	This method gets a model instance with given id from NoSQL store.





	Parameters:	oid – id of object to get.


	Returns:	hydrated model instance.










	
classmethod MapModelBase.get_fields()[source]

	This function returns the dict of model fields.





	Returns:	dict containing name: field pairs.










	
MapModelBase.get_instance_key()[source]

	This function returns a key in which the instance will live in NoSQL store.





	Returns:	Redis key name containing instance hash










	
classmethod MapModelBase.get_key(oid)[source]

	This function creates a key in which NoSQL store will save the instance with given id.





	Parameters:	oid – id of object for which a key should be created.


	Returns:	NoSQL store key.










	
classmethod MapModelBase.pythonize(data, loads=False)[source]

	This method prepares the data fetched from NoSQL store for new instance.





	Parameters:	data – values to convert.


	Returns:	dict of values ready to pass to __init__.










	
MapModelBase.save(create_id=True)[source]

	Let’s save instance’s current state to NoSQL store.





	Parameters:	create_id – whether id should be created automatically if it’s not set yet.


	Returns:	self










	
MapModelBase.serialize(dump=False)[source]

	We try to call serialize for each field, if it doesn’t exist then field’s value
is not converted.





	Parameters:	dump – whether the result should be json (True) or python dict (False).


	Returns:	dictionary of values ready to be sent to NoSQL store.










	
MapModelBase.to_dict(*args)[source]

	This method returns a dict containing fields and their values in this instance.





	Returns:	values dict.














	
class basilisk.ElasticsearchModel(**kwargs)[source]

	This is the base class for Elasticsearch models. Internally they are just a Elasticsearch entity.
This class enables reading object with given id, saving object and data
(de)serialization.

Elasticsearch connection is available in connect property.
Dict of fields is available in _fields property.

Reserved property names, apart from methods, are _fields, id_field and connect.









	
exception ElasticsearchModelException

	Exception raised when errors related to Redis handling are encountered.






	
ElasticsearchModel.MapModelException

	alias of ElasticsearchModelException






	
classmethod ElasticsearchModel.get(oid)[source]

	This method gets a model instance with given id from Elasticsearch.





	Parameters:	oid – id of object to get.


	Returns:	hydrated model instance.










	
classmethod ElasticsearchModel.get_key(oid=None)[source]

	This function creates a key in which Elasticsearch will save the instance with given id.





	Parameters:	oid – id of object for which a key should be created.


	Returns:	Elasticsearch key (index, document and id).










	
ElasticsearchModel.save(create_id=True)[source]

	Let’s save instance’s current state to Elasticsearch.





	Parameters:	create_id – whether id should be created automatically if it’s not set yet.














	
class basilisk.ElasticsearchModelException[source]

	Exception raised when errors related to Redis handling are encountered.






	
class basilisk.RedisModel(**kwargs)[source]

	This is the base class for Redis models. Internally they are just a Redis hash.
This class enables reading object with given id, saving object and data
(de)serialization.
Redis connection is available in connect property.
Dict of fields is available in _fields property.

Reserved property names, apart from methods, are _fields, id_field and connect.









	
MapModelException

	alias of RedisModelException






	
exception RedisModelException

	Exception raised when errors related to Redis handling are encountered.






	
classmethod RedisModel.get(oid)[source]

	This method gets a model instance with given id from Redis.





	Parameters:	oid – id of object to get.


	Returns:	hydrated model instance.










	
classmethod RedisModel.get_key(oid)[source]

	This function creates a key in which Redis will save the instance with given id.





	Parameters:	oid – id of object for which a key should be created.


	Returns:	Redis key.










	
RedisModel.save(create_id=True)[source]

	Let’s save instance’s current state to Redis.





	Parameters:	create_id – whether id should be created automatically if it’s not set yet.


	Returns:	self














	
class basilisk.RedisList(name, namespace=None)[source]

	This class is a proxy for Redis List. It enables instant modifications to
Redis entity. It has only basic operations pythonized at the moment.









	
append(item)[source]

	Adds element at the end of the list.





	Parameters:	item – element to be appended.










	
clear()[source]

	This removes the list from Redis.






	
get_instance_key()[source]

	This function creates Redis’s instance key.





	Returns:	key in which instance will be saved.










	
classmethod get_key(name)[source]

	This method creates a Redis key in which instance with given name will be saved.





	Parameters:	name – name of object for which a key is to be made.


	Returns:	key used in Redis for given name.










	
pop(first=False)[source]

	Gets and removes an element from list’s edge. By default it’s the last element.





	Parameters:	first – Should the first element be popped instead of the last.










	
prepend(item)[source]

	Adds element at the beginning of the list.





	Parameters:	item – element to be prepended.










	
remove(item)[source]

	Removes all elements with given value.





	Parameters:	item – value to be removed.














	
class basilisk.RedisHash(name, namespace=None)[source]

	This class acts as a proxy for Redis Hash. It enables delayed modifications.
__setitem__ and __delitem__ methods don’t modify Redis immediately, but are instead
queued in a changelist.









	
clear()[source]

	This removes whole hash from Redis.






	
get(*fields)[source]

	This gets one or many items from Redis.





	Parameters:	fields – list of fields to get.










	
get_instance_key()[source]

	This function creates Redis’s instance key.





	Returns:	key in which instance will be saved.










	
classmethod get_key(name)[source]

	This method creates a Redis key in which instance with given name will be saved.





	Parameters:	name – name of object for which a key is to be made.


	Returns:	key used in Redis for given name.










	
items()[source]

	This returns key, value pairs available in this hash.





	Returns:	hash’s key, value pairs.










	
keys()[source]

	This returns list of keys in hash.





	Returns:	list of keys in hash.










	
save()[source]

	This method analyzes changelist and using as few operations as possible propagates
changes to Redis’s Hash representing this instance.










	
class basilisk.RedisSortedSet(name, namespace=None)[source]

	This class is used to proxy Redis’s Sorted Sets. It allows value search with
pagination and delayed (lazy) key alterations. Indexing works with SCORE,
not MEMBER or RANK.

set_score and delete_item methods don’t interface with Redis directly, but are
queued in a change list.









	
clear()[source]

	I’m tired of you, off you go. Disappear from Redis. NOW.






	
delete_item(item)[source]

	This method deletes given element.
You need to call save() to propagate changes to Redis.





	Parameters:	item – element to be removed.










	
get_instance_key()[source]

	This function creates Redis’s instance key.





	Returns:	key in which instance will be saved.










	
classmethod get_key(name)[source]

	This method creates a Redis key in which instance with given name will be saved.





	Parameters:	name – name of object for which a key is to be made.


	Returns:	key used in Redis for given name.










	
highest()[source]

	Returns element with highest SCORE and its SCORE.





	Returns:	element with highest SCORE and its SCORE.










	
lowest()[source]

	Returns element with lowest SCORE and its SCORE.





	Returns:	element with lowest SCORE and its SCORE.










	
save()[source]

	This method analyzes changelist and using as few operations as possible propagates
changes to Redis’s Sorted Set representing this instance.






	
set_score(item, score)[source]

	This function adds a new element if it’s not in Redis and sets its SCORE.
You need to call save() to propagate changes to Redis.





	Parameters:	
	item – element to be added or modified.

	score – element’s SCORE.


















	
class basilisk.RedisModelException[source]

	Exception raised when errors related to Redis handling are encountered.
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  Source code for basilisk.base

"""
This module defines required design patterns and classes responsible for the Redis connection and
model register.
"""
import json
import uuid
from collections import defaultdict
from functools import wraps

import redis
from elasticsearch import Elasticsearch
from six import with_metaclass

from .fields import MapField


def singleton_decorator(function):
    """
    We embed given function into checking if the first (zeroth) parameter of its call
    shall be initialised. Additionally the parameter corresponding to NamedSingleton's
    group name is removed from the actual call.

    :param function: instantiating function (usually __init__).
    :returns: embedded function function.
    """
    @wraps(function)
    def wrapper(*args, **kwargs):
        """
        This inner function checks init property of given instance and depending on its
        value calls the function or not.
        """
        if args[0].sl_init:
            new_args = list(args)
            if hasattr(args[0], 'sl_name'):
                del new_args[1]
            return function(*new_args, **kwargs)
    return wrapper


class SingletonCreator(type):
    """
    This metaclass wraps __init__ method of created class with singleton_decorator.
    It's to make sure that it's impossible to mess up the instance for example by
    calling __init__ with getattr.
    """
    def __new__(mcs, name, bases, attrs):
        """
        Wraps are awesome. Sometimes.
        """
        if not (len(bases) == 1 and object in bases):
            if '__init__' in attrs:
                attrs['__init__'] = singleton_decorator(attrs['__init__'])
        return super(SingletonCreator, mcs).__new__(mcs, name, bases, attrs)


class NamedSingletonBase(object):
    """
    Non-metaclassed base of NamedSingleton. Damn you, Python 2 and 3 differences.
    """
    _instances = defaultdict(lambda: None)

    def __new__(cls, *args):
        """
        This magic method override makes sure that only one instance with given
        group name (args[0]) will be created.
        """
        if len(args) < 1:
            raise TypeError("You need to pass group name as first argument to initialize this class.")
        group_name = args[0]
        if not isinstance(cls._instances[group_name], cls):
            cls._instances[group_name] = super(NamedSingletonBase, cls).__new__(cls)
            cls._instances[group_name].sl_init = True
            cls._instances[group_name].sl_name = group_name
        else:
            cls._instances[group_name].sl_init = False
        return cls._instances[group_name]


class NamedSingleton(with_metaclass(SingletonCreator, NamedSingletonBase)):
    """
    This class implements the named singleton pattern using a metaclass and
    overriding default __new__ magic method's behaviour. Only thing necessary
    to use it is having NamedSingleton as a base class (and SingletonMetaclass
    as a base for your metaclass, if you need one).

    Named singleton differs from regular singleton in that it enables you global
    access to a bunch of named instances. You can't create more than one instance
    with the same group name.

    You should pass the group name as the first parameter while getting
    a NamedSingleton instance.

    sl_init and sl_name properties are reserved, you can't use them in inheriting classes.
    """
    pass


class SingletonBase(object):
    """
    This class implements the singleton pattern using a metaclass and
    overriding default __new__ magic method's behaviour. Only thing necessary
    to use it is having Singleton as a base class (and SingletonMetaclass
    as a base for your metaclass, if you need one).

    sl_init property is reserved, you can't use it in inheriting classes.
    """

    _instance = None

    def __new__(cls, *_):
        """
        This magic method override makes sure that only one instance will be created.

        """
        if not isinstance(cls._instance, cls):
            cls._instance = super(SingletonBase, cls).__new__(cls)
            cls._instance.sl_init = True
        else:
            cls._instance.sl_init = False
        return cls._instance


class ConfigCreator(SingletonCreator):
    """
    This metaclass is just a hack to enable dict-like access and assure only one instance.
    """

    def __getitem__(cls, item):
        """
        Let's enable dict-like read-only access.

        :param item: item to get.
        :returns: item's value.
        """
        return getattr(cls, item)


[docs]class Config(with_metaclass(ConfigCreator, SingletonBase)):
    """
    This class keeps appropriate config data.

    It enables access as a class property and as an item (like in dict).
    """

    @classmethod
[docs]    def load(cls, **namespaces):
        """
        Initialize config from a list of params.
        """
        for namespace, value in namespaces.items():
            setattr(cls, namespace, value)


    def __getitem__(self, item):
        """
        Let's enable dict-like read-only access.

        :param item: item to get.
        :returns: item's value.
        """
        return getattr(self.__class__, item)



class MapModelRegister(object):
    """
    This class as model register for a NoSQL store.
    """

    def __init__(self):
        """
        We create an empty model dict.
        """
        self._models = {}
        self.connect = lambda: None

    def register(self, name, ref):
        """
        Register a model, shall we?

        :param name: model name.
        :param ref: model class.
        :returns: True if model was added just now, False if it was already in the register.

        """
        if not self.lookup(name):
            self._models[name] = ref
            return True
        return False

    def lookup(self, name):
        """
        I like to know if a model is in the register, don't you?

        :param name: name to check.
        :returns: True if model with given name is in the register, False otherwise.
        """
        return self._models.get(name, None)


class RedisModelRegister(NamedSingleton, MapModelRegister):
    """
    This class creates Redis connection pool and acts as model register.
    """

    def __init__(self):
        """
        We create a connection pool.
        """
        super(RedisModelRegister, self).__init__()
        self.pool = redis.ConnectionPool(**Config[self.sl_name])
        self.connect = lambda: redis.Redis(connection_pool=self.pool)


class ElasticsearchModelRegister(NamedSingleton, MapModelRegister):
    """
    This class creates ElasticSearch connection and acts as model register.
    """
    def __init__(self):
        """
        We create a connection pool.
        """
        super(ElasticsearchModelRegister, self).__init__()
        self.connect = lambda: Elasticsearch(**Config[self.sl_name])


class MapModelCreator(type):
    """
    This metaclass integrates classes with MapModelRegister, properly inherits
    MapFields from base classes and injects fields list and NoSQL store connection
    to created classes.
    """
    registers = {}
    register = lambda namespace: None

    @staticmethod
    def get_attrs_with_base(bases, attrs):
        """
        This function creates a list of all properties descending from MapField
        which were created directly in attrs or in base classes. Those properties
        are all removed from attrs.

        :param bases: base classes
        :param attrs: devlared properties of the class.
        :returns: 2-tuple containing a list of MapFields in class and its ancestors and a list of names of id fields.
        """
        args = {}
        id_fields = []
        for base in bases:
            # if we've encountered a model
            if '_fields' in base.__dict__ and base.get_fields():
                for key, item in base.get_fields().items():
                    if isinstance(item, MapField):
                        args[key] = item
                        if item.is_primary():
                            id_fields.append(key)
        for key, item in attrs.items():
            if isinstance(item, MapField):
                args[key] = item
                if item.is_primary():
                    id_fields.append(key)

        # Remove fields from attrs - they should only be in a private dict,
        # while the class and its instances should only keep a field's value
        # in field-named property. Additionally we're setting each field's
        # name as declared during class declaration.
        for key, item in args.items():
            item.set_name(key)
            if key in attrs:
                del attrs[key]
        return args, id_fields

    def __new__(mcs, name, bases, attrs):
        """
        This method creates and registers new class, if it's not already
        in the register, and injects it with a list of fields _fields,
        a NoSQL store connection function connect and primary key field's name.
        """
        # Do not modify the base classes, which actual models inherit.
        if bases[0].__bases__[0].__name__ != 'object':
            namespace = attrs.get('namespace', bases[0].namespace)
            if namespace not in mcs.registers:
                mcs.registers[namespace] = mcs.register(namespace)
            model = mcs.registers[namespace].lookup(name)
            if not model:
                attrs['_fields'], id_fields = mcs.get_attrs_with_base(bases, attrs)
                if not id_fields:
                    raise TypeError("No id/primary key field in {} class.".format(name))
                if len(id_fields) > 1:
                    raise TypeError("Multiple primary key in {} class.".format(name))
                attrs['id_field'] = id_fields[0]
                attrs['connect'] = mcs.registers[namespace].connect()
            model = super(MapModelCreator, mcs).__new__(mcs, name, bases, attrs)
            mcs.registers[namespace].register(name, model)
        else:
            model = super(MapModelCreator, mcs).__new__(mcs, name, bases, attrs)
        return model


class RedisModelCreator(MapModelCreator):
    """
    This class implements MapModelCreator for Redis.
    """
    register = RedisModelRegister


class ElasticsearchModelCreator(MapModelCreator):
    """
    This class implements MapModelCreator for Elasticsearch.
    """
    register = ElasticsearchModelRegister


class MapModelException(Exception):
    """
    Exception raised when errors related to NoSQL store handling are encountered.
    """
    pass


[docs]class MapModelBase(object):
    """
    This is the base class for NoSQL store models.

    This class enables reading object with given id, saving object and data
    (de)serialization.

    Redis connection is available in connect property.
    Dict of fields is available in _fields property.

    Reserved property names, apart from methods, are _fields, id_field and connect.

    :type _fields: dict
    :type id_field: str
    """
    MapModelException = MapModelException

    # It's to make sure syntax analyzers see the variables set by metaclass.
    _fields = None
    connect = None
    id_field = None

    def __init__(self, **kwargs):
        """
        We fill the instance using kwargs elements that are also fields or fields'
        default values.

        :param kwargs: initial values of fields.
        """
        for key, item in self._fields.items():
            self.__dict__[key] = kwargs[key] if key in kwargs else item.get_default()

[docs]    def get_instance_key(self):
        """
        This function returns a key in which the instance will live in NoSQL store.

        :returns: Redis key name containing instance hash
        """
        return self.get_key(getattr(self, self.id_field))


[docs]    def serialize(self, dump=False):
        """
        We try to call serialize for each field, if it doesn't exist then field's value
        is not converted.

        :param dump: whether the result should be json (True) or python dict (False).
        :returns: dictionary of values ready to be sent to NoSQL store.
        """
        ret = {k: (i.serialize(self.__dict__[k]) if hasattr(i, "serialize") else self.__dict__[k])
               for k, i in self._fields.items()}
        if dump:
            return json.dumps(ret)
        return ret


[docs]    def to_dict(self, *args):
        """
        This method returns a dict containing fields and their values in this instance.

        :returns: values dict.
        """
        ret = {k: self.__dict__[k] for k in self._fields if not args or k in args}
        return ret


    def _save(self, create_id):
        """
        This method performs store-agnostic part of saving.

        :param create_id: whether id should be created automatically if it's not set yet.
        """
        if not getattr(self, self.id_field):
            if create_id:
                setattr(self, self.id_field, str(uuid.uuid4()))
            else:
                raise ValueError("No primary key in class {} - fill the field \
                 {} or use create_id=True".format(self.__class__.__name__, self.id_field))

[docs]    def save(self, create_id=True):
        """
        Let's save instance's current state to NoSQL store.

        :param create_id: whether id should be created automatically if it's not set yet.
        :returns: self
        """
        raise NotImplementedError()


    @classmethod
[docs]    def get_fields(cls):
        """
        This function returns the dict of model fields.

        :returns: dict containing name: field pairs.
        """
        return cls._fields


    @classmethod
[docs]    def get_key(cls, oid):
        """
        This function creates a key in which NoSQL store will save the instance with given id.

        :param oid: id of object for which a key should be created.
        :returns: NoSQL store key.
        """
        raise NotImplementedError()


    @classmethod
[docs]    def pythonize(cls, data, loads=False):
        """
        This method prepares the data fetched from NoSQL store for new instance.

        :param data: values to convert.
        :returns: dict of values ready to pass to __init__.
        """
        if loads:
            data = json.loads(data)

        data = {
            key if isinstance(key, str) else key.decode('utf-8'): value
            for key, value in data.items()
        }
        return {key: cls.get_fields()[key].pythonize(value)
                for key, value in data.items()
                if key in cls.get_fields()}


    @classmethod
[docs]    def get(cls, oid):
        """
        This method gets a model instance with given id from NoSQL store.

        :param oid: id of object to get.
        :returns: hydrated model instance.
        """
        raise NotImplementedError()




class MapModel(with_metaclass(MapModelCreator, MapModelBase)):
    """
    This is a placeholder class to test basic metaclass and base class functionality.
    """
    pass
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  Source code for basilisk.elasticsearch_entities

"""
This module defines a Elasticsearch-backed model.
"""

from elasticsearch.exceptions import NotFoundError
from six import with_metaclass

from .base import ElasticsearchModelCreator, MapModelBase, MapModelException


__all__ = ['ElasticsearchModel', 'ElasticsearchModelException']


[docs]class ElasticsearchModelException(MapModelException):
    """
    Exception raised when errors related to Redis handling are encountered.
    """
    pass



[docs]class ElasticsearchModel(with_metaclass(ElasticsearchModelCreator, MapModelBase)):
    """
    This is the base class for Elasticsearch models. Internally they are just a Elasticsearch entity.
    This class enables reading object with given id, saving object and data
    (de)serialization.

    Elasticsearch connection is available in connect property.
    Dict of fields is available in _fields property.

    Reserved property names, apart from methods, are _fields, id_field and connect.

    :type connect: elasticsearch.Elasticsearch
    """

    MapModelException = ElasticsearchModelException
    ElasticsearchModelException = ElasticsearchModelException

    namespace = 'elastic'
    connect = None

[docs]    def save(self, create_id=True):
        """
        Let's save instance's current state to Elasticsearch.

        :param create_id: whether id should be created automatically if it's not set yet.
        """
        self._save(create_id)
        params = self.get_instance_key()
        params['body'] = self.serialize()
        self.connect.index(**params)
        return self


    @classmethod
[docs]    def get_key(cls, oid=None):
        """
        This function creates a key in which Elasticsearch will save the instance with given id.

        :param oid: id of object for which a key should be created.
        :returns: Elasticsearch key (index, document and id).
        """
        key = {'index': cls.__module__.replace('__', ''), 'doc_type': cls.__name__}
        if oid:
            key['id'] = oid
        return key


    @classmethod
[docs]    def get(cls, oid):
        """
        This method gets a model instance with given id from Elasticsearch.

        :param oid: id of object to get.
        :returns: hydrated model instance.
        """
        try:
            data = cls.connect.get(**cls.get_key(oid))['_source']
        except NotFoundError:
            data = None
        if data:
            return cls(**cls.pythonize(data))
        raise ElasticsearchModelException('No object with primary key {} of class {}'.format(cls.get_key(oid),
                                                                                             cls.__name__))
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  Source code for basilisk.fields

"""
This module contains serializable fields ready to use in NoSQL store models.
"""
import json

from six import text_type


[docs]class MapField(object):
    """
    This is a base class for all NoSQL store fields. It supports data-based initialisation,
    default values and prepping values to serialization.
    """
    __slots__ = ('_type', '_default', '_name', '_key')

    def __init__(self, **kwargs):
        """
        This method sets basic properties for a field's instance.

        :param kwargs: may contain deserializing function 'type' (default unicode),
         default for default value (None), key determining whether a field is model's
         primary key and name (but that's better used by NoSQLModelCreator).
        """
        self._type = kwargs.get('type', lambda data: data if isinstance(data, str) else data.decode('utf-8'))
        self._default = kwargs.get('default', None)
        self._name = kwargs.get('name', None)
        self._key = kwargs.get('key', False)

[docs]    def get_default(self):
        """
        It returns field's default value. Surprise surprise.

        :returns: field's default value.
        """
        return self._default


[docs]    def is_primary(self):
        """
        Is the field model's primary key.

        :returns: boolean.
        """
        return self._key


[docs]    def set_name(self, name):
        """
        It sets field's name to make it self-conscious.

        :param name: field name as in model.
        :returns: self
        """
        self._name = name
        return self


[docs]    def get_name(self):
        """
        Returns field's name.

        :returns: this field's name.
        """
        return self._name


    @staticmethod
[docs]    def serialize(data):
        """
        Let's prepare the data to writing it in NoSQL store. By default it returns data
        without any changes.

        :param data: input data
        :returns: data ready to be written in NoSQL store.
        """
        return data


[docs]    def pythonize(self, data):
        """
        This function pythonizes data coming from NoSQL store.

        :param data: data fetched from NoSQL store.
        :returns: data in Python format.
        """
        return self._type(data) if self._type else data




[docs]class JsonMapField(MapField):
    """
    This class enables keeping JSON as field value.
    """

    def __init__(self, **kwargs):
        """
        Set the default value to empty dict.

        :param kwargs:
        """
        if 'default' not in kwargs:
            kwargs['default'] = {}
        super(JsonMapField, self).__init__(**kwargs)

    @staticmethod
[docs]    def serialize(data):
        """
        This function dumps data to JSON.

        :param data: input data.
        :returns: data dumped to JSON.
        """
        return json.dumps(data)


[docs]    def pythonize(self, data):
        """
        This function loads JSON data to Python objects.

        :param data: data fetched from NoSQL store.
        :returns: data in Python format.
        """
        if isinstance(data, text_type):
            return json.loads(data)
        return json.loads(text_type(data, 'utf-8'), 'utf-8')
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  Source code for basilisk.redis_entities

"""
This module defines base classes corresponding to Redis types as well
as Redis model.
"""
from collections import defaultdict
from six import with_metaclass

from .base import RedisModelRegister, RedisModelCreator, MapModelBase, MapModelException

__all__ = ['RedisModel', 'RedisSortedSet', 'RedisModelException', 'RedisHash', 'RedisList']


[docs]class RedisModelException(MapModelException):
    """
    Exception raised when errors related to Redis handling are encountered.
    """
    pass



[docs]class RedisModel(with_metaclass(RedisModelCreator, MapModelBase)):
    """
    This is the base class for Redis models. Internally they are just a Redis hash.
    This class enables reading object with given id, saving object and data
    (de)serialization.
    Redis connection is available in connect property.
    Dict of fields is available in _fields property.

    Reserved property names, apart from methods, are _fields, id_field and connect.

    :type connect: redis.Redis
    """
    __metaclass__ = RedisModelCreator
    MapModelException = RedisModelException
    RedisModelException = RedisModelException

    namespace = 'redis'
    connect = None

[docs]    def save(self, create_id=True):
        """
        Let's save instance's current state to Redis.

        :param create_id: whether id should be created automatically if it's not set yet.
        :returns: self
        """
        self._save(create_id)
        self.connect.hmset(self.get_instance_key(), self.serialize())
        return self


    @classmethod
[docs]    def get_key(cls, oid):
        """
        This function creates a key in which Redis will save the instance with given id.

        :param oid: id of object for which a key should be created.
        :returns: Redis key.
        """
        return "{0.__module__}.{0.__name__}.{1}".format(cls, oid)


    @classmethod
[docs]    def get(cls, oid):
        """
        This method gets a model instance with given id from Redis.

        :param oid: id of object to get.
        :returns: hydrated model instance.
        """
        data = cls.connect.hgetall(cls.get_key(oid))
        if data:
            return cls(**cls.pythonize(data))
        raise RedisModelException('No object with primary key {} of class {}'.format(cls.get_key(oid), cls.__name__))




class RedisSortedSetSlice(object):
    """
    An inner class proxying ranges returned by ZRANGEBYSCORE to enable indexing by count.

    It does not enable changing elements' values.

    :type connect: redis.Redis
    """

    def __init__(self, connect, key, start, end):
        """
        This method sets up the properties required by object to work.

        :param connect: Redis connection.
        :param key: key where sorted set is kept.
        :param start: starting SCORE
        :param end: ending SCORE
        """
        self.connect = connect
        self.key = key
        self.start = start or '-inf'
        self.end = end or '+inf'

    def __getitem__(self, item):
        """
        This function translates Python index and slice into ZRANGEBYSCORE and returns Redis's response.

        :param item: index or slice to get.
        :returns: element or a list of elements.
        """
        if isinstance(item, slice):
            if item.start is None:
                start = 0
            else:
                start = item.start
            if item.stop is None:
                return self.connect.zrangebyscore(self.key, self.start, self.end, start, len(self))
            return self.connect.zrangebyscore(self.key, self.start, self.end, start, item.stop-item.start)
        else:
            return self.connect.zrangebyscore(self.key, self.start, self.end, item, 1)[0]

    def __len__(self):
        """
        Returns Redis-counted number of elements in range.

        :returns: number of elements in range.
        """
        return self.connect.zcount(self.key, self.start, self.end)


[docs]class RedisSortedSet(object):
    """
    This class is used to proxy Redis's Sorted Sets. It allows value search with
    pagination and delayed (lazy) key alterations. Indexing works with SCORE,
    not MEMBER or RANK.

    set_score and delete_item methods don't interface with Redis directly, but are
    queued in a change list.

    :type connect: redis.Redis
    :type changes: dict
    """
    namespace = 'redis'

    def __init__(self, name, namespace=None):
        """
        This function creates changelist and remembers the name of this sorted set.
        By default name is used as Redis key for this instance.

        :param namespace: name of connection used for this instance.
        :param name: name of sorted set.
        """
        self.connect = RedisModelRegister(namespace or self.namespace).connect()
        self.name = name
        self.changes = defaultdict(list)

[docs]    def clear(self):
        """
        I'm tired of you, off you go. Disappear from Redis. NOW.
        """
        self.connect.delete(self.get_instance_key())


    def __getitem__(self, item):
        """
        Returns RedisSortedSetSlice for given SCORE or its range passed as a slice.

        :param item: SCORE or slice [SCORE MIN, SCORE MAX].
        :returns: RedisSortedSetSlice for given SCORE or its range.
        """
        if isinstance(item, slice):
            return RedisSortedSetSlice(self.connect, self.get_instance_key(), item.start, item.stop)
        return RedisSortedSetSlice(self.connect, self.get_instance_key(), item, item)

    def __delitem__(self, item):
        """
        Removes elements with given SCORE or in given SCORE range.

        :param item: SCORE or slice [SCORE MIN, SCORE MAX]
        """
        if isinstance(item, slice):
            start = item.start or '-inf'
            stop = item.stop or '+inf'
            self.connect.zremrangebyscore(self.get_instance_key(), start, stop)
        else:
            self.connect.zremrangebyscore(self.get_instance_key(), item, item)

    def __len__(self):
        """
        Let's see how many items do we have in our set. As returned by Redis.

        :returns: number of elements in set.
        """
        return self.connect.zcard(self.get_instance_key())

[docs]    def set_score(self, item, score):
        """
        This function adds a new element if it's not in Redis and sets its SCORE.
        You need to call save() to propagate changes to Redis.

        :param item: element to be added or modified.
        :param score: element's SCORE.
        """
        self.changes[item].append(float(score))


[docs]    def delete_item(self, item):
        """
        This method deletes given element.
        You need to call save() to propagate changes to Redis.

        :param item: element to be removed.
        """
        self.changes[item].append(None)


[docs]    def lowest(self):
        """
        Returns element with lowest SCORE and its SCORE.

        :returns: element with lowest SCORE and its SCORE.
        """
        return (self.connect.zrange(self.get_instance_key(), 0, 0, withscores=True) or [(None, 0)])[0]


[docs]    def highest(self):
        """
        Returns element with highest SCORE and its SCORE.

        :returns: element with highest SCORE and its SCORE.
        """
        return (self.connect.zrevrange(self.get_instance_key(), 0, 0, withscores=True)or [(None, 0)])[0]


[docs]    def save(self):
        """
        This method analyzes changelist and using as few operations as possible propagates
        changes to Redis's Sorted Set representing this instance.
        """
        to_remove = []
        to_add = {}
        for key, value in self.changes.items():
            if value[-1] is None:
                to_remove.append(key)
            else:
                to_add[key] = value[-1]
        if to_remove:
            self.connect.zrem(self.get_instance_key(), *to_remove)
        if to_add:
            self.connect.zadd(self.get_instance_key(), **to_add)
        self.changes.clear()


[docs]    def get_instance_key(self):
        """
        This function creates Redis's instance key.

        :returns: key in which instance will be saved.
        """
        return self.get_key(self.name)


    @classmethod
[docs]    def get_key(cls, name):
        """
        This method creates a Redis key in which instance with given name will be saved.

        :param name: name of object for which a key is to be made.
        :returns: key used in Redis for given name.
        """
        return name




[docs]class RedisHash(object):
    """
    This class acts as a proxy for Redis Hash. It enables delayed modifications.
    __setitem__ and __delitem__ methods don't modify Redis immediately, but are instead
    queued in a changelist.

    :type connect: redis.Redis
    :type changes: dict
    """
    namespace = 'redis'

    def __init__(self, name, namespace=None):
        """
        This function initializes changelist and remembers name of the hash.
        By default name is used as Redis key for this instance.

        :param namespace: name of connection used by this instance.
        :param name: name of the hash.
        """
        self.connect = RedisModelRegister(namespace or self.namespace).connect()
        self.name = name
        self.changes = defaultdict(list)

[docs]    def clear(self):
        """
        This removes whole hash from Redis.
        """
        self.connect.delete(self.get_instance_key())


[docs]    def get(self, *fields):
        """
        This gets one or many items from Redis.

        :param fields: list of fields to get.
        """
        return self.connect.hmget(self.get_instance_key(), *fields)


    def __getitem__(self, item):
        """
        This function returns value assigned to given key.

        :param item: key belonging to this hash.
        :returns: given key's value.
        """
        return self.connect.hget(self.get_instance_key(), item)

    def __delitem__(self, item):
        """
        Removes given key from hash.

        :param item: key to be removed.
        """
        self.changes[item].append(None)

    def __len__(self):
        """
        How many elements are in hash - as Redis says.

        :returns: number of elements in hash.
        """
        return self.connect.hlen(self.get_instance_key())

[docs]    def keys(self):
        """
        This returns list of keys in hash.

        :returns: list of keys in hash.
        """
        return self.connect.hkeys(self.get_instance_key())


[docs]    def items(self):
        """
        This returns key, value pairs available in this hash.

        :returns: hash's key, value pairs.
        """
        return self.connect.hgetall(self.get_instance_key())


    def __contains__(self, item):
        """
        This functions checks for given key's existence in hash.

        :param item: key to be checked.
        :returns: boolean
        """
        return self.connect.hexists(self.get_instance_key(), item)

    def __setitem__(self, item, value):
        """
        Assigns value to key in the hash.

        :param item: key
        :param value: value
        :returns:
        """
        self.changes[item].append(value)

[docs]    def save(self):
        """
        This method analyzes changelist and using as few operations as possible propagates
        changes to Redis's Hash representing this instance.
        """
        to_remove = []
        to_add = {}
        for key, value in self.changes.items():
            if value[-1] is None:
                to_remove.append(key)
            else:
                to_add[key] = value[-1]
        if to_remove:
            self.connect.hdel(self.get_instance_key(), *to_remove)
        if to_add:
            self.connect.hmset(self.get_instance_key(), to_add)
        self.changes.clear()


[docs]    def get_instance_key(self):
        """
        This function creates Redis's instance key.

        :returns: key in which instance will be saved.
        """
        return self.get_key(self.name)


    @classmethod
[docs]    def get_key(cls, name):
        """
        This method creates a Redis key in which instance with given name will be saved.

        :param name: name of object for which a key is to be made.
        :returns: key used in Redis for given name.
        """
        return name




[docs]class RedisList(object):
    """
    This class is a proxy for Redis List. It enables instant modifications to
    Redis entity. It has only basic operations pythonized at the moment.

    :type connect: redis.Redis
    """
    namespace = 'redis'

    def __init__(self, name, namespace=None):
        """
        This function initializes and remembers name of the hash.
        By default name is used as Redis key for this instance.

        :param namespace: name of connection used by this instance.
        :param name: name of hash.
        """
        self.connect = RedisModelRegister(namespace or self.namespace).connect()
        self.name = name

[docs]    def clear(self):
        """
        This removes the list from Redis.
        """
        self.connect.delete(self.get_instance_key())


    def __getitem__(self, item):
        """
        Returns value(s) for given index or slice [min, max].

        :param item: index or slice.
        :returns: value or values.
        """
        if isinstance(item, slice):
            if item.start is None:
                start = 0
            else:
                start = item.start
            if item.stop is None:
                return self.connect.lrange(self.get_instance_key(), start, -1)
            return self.connect.lrange(self.get_instance_key(), start, item.stop)
        else:
            return self.connect.lrange(self.get_instance_key(), item, item)[0]

[docs]    def remove(self, item):
        """
        Removes all elements with given value.

        :param item: value to be removed.
        """
        self.connect.lrem(self.get_instance_key(), item, 0)


[docs]    def append(self, item):
        """
        Adds element at the end of the list.

        :param item: element to be appended.
        """
        return self.connect.rpush(self.get_instance_key(), item)


[docs]    def prepend(self, item):
        """
        Adds element at the beginning of the list.

        :param item: element to be prepended.
        """
        return self.connect.lpush(self.get_instance_key(), item)


[docs]    def pop(self, first=False):
        """
        Gets and removes an element from list's edge. By default it's the last element.

        :param first: Should the first element be popped instead of the last.
        """
        if first:
            return self.connect.lpop(self.get_instance_key())
        else:
            return self.connect.rpop(self.get_instance_key())


    def __len__(self):
        """
        List length as returned by Redis.

        :returns: number of elements in the list.
        """
        return self.connect.llen(self.get_instance_key())

    def __setitem__(self, item, value):
        """
        Assigns a value to given index.

        :param item: index
        :param value: value
        """
        self.connect.lset(self.get_instance_key(), item, value)

[docs]    def get_instance_key(self):
        """
        This function creates Redis's instance key.

        :returns: key in which instance will be saved.
        """
        return self.get_key(self.name)


    @classmethod
[docs]    def get_key(cls, name):
        """
        This method creates a Redis key in which instance with given name will be saved.

        :param name: name of object for which a key is to be made.
        :returns: key used in Redis for given name.
        """
        return name
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