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Welcome to yarom‘s documentation!


Contents



	Making data objects

	Adding Data to YOUR yarom Database

	Adding documentation








API

Most statements correspond to some action on the database.
Some of these actions may be complex, but intuitively a.B(), the Query form,
will query against the database for the value or values that are related to a through B;
on the other hand, a.B(c), the Update form, will add a statement to the database that a
relates to c through B. For the Update form, a Relationship object describing the
relationship stated is returned as a side-effect of the update.

The Update form can also be accessed through the set() method of a Property and the Query form through the get()
method like:

a.B.set(c)





and:

a.B.get()





The get() method also allows for parameterizing the query in ways specific to the Property.

Notes:


	Of course, when these methods communicate with an external database, they may fail due to the database being
unavailable and the user should be notified if a connection cannot be established in a reasonable time. Also, some
objects are created by querying the database; these may be made out-of-date in that case.

	a : {x_0,...,x_n} means a could have the value of any one of x_0 through x_n




Classes


	
class yarom.dataObject.DataObject(ident=False, var=False, key=False, generate_key=False, **kwargs)[source]

	Bases: yarom.graphObject.GraphObject, yarom.dataUser.DataUser

An object backed by the database

Attributes







	rdf_type
	(rdflib.term.URIRef) The RDF type URI for objects of this type


	rdf_namespace
	(rdflib.namespace.Namespace) The rdflib namespace (prefix for URIs) for objects from this class


	properties
	(list of Property) Properties belonging to this object


	owner_properties
	(list of Property) Properties belonging to parents of this object






	
__init__(ident=False, var=False, key=False, generate_key=False, **kwargs)[source]

	A subclass of DataObject cannot have any positional arguments.





	Parameters:	ident : rdflib.term.URIRef or str


The identifier for this DataObject




var : str


In lieu of ident, sets the variable for this object




key : str or object


In lieu of ident or var, sets the identifier for this DataObject using the key value.
For a namespace ex: and key a, the identifier would be ex:a.




generate_key : bool


If true generates a random key value




kwargs : dict


Values to set for named properties















	
defined_augment()[source]

	This fuction must return False if identifier_augment() would raise an
IdentifierMissingException. Override it when defining a non-standard
identifier for subclasses of DataObjects.






	
getOwners(property_name)[source]

	Return the owners along a property pointing to this object






	
graph_pattern(query=False, shorten=False)[source]

	Get the graph pattern for this object.

It should be as simple as converting the result of triples() into a BGP





	Parameters:	query : bool


Indicates whether or not the graph_pattern is to be used for querying
(as in a SPARQL query) or for storage




shorten : bool


Indicates whether to shorten the URLs with the namespace manager
attached to the self















	
identifier()[source]

	The identifier for this object in the rdf graph.

This identifier may be randomly generated, but an identifier returned from the
graph can be used to retrieve the specific object that it refers to.

If it is desireable to customize the identifier, a subclass of DataObject should
override identifier_augment() rather than this method.





	Returns:	rdflib.term.URIRef










	
identifier_augment()[source]

	Override this method to define an identifier in lieu of one explicity set.

One must also override defined_augment() to return True whenever this
method could return a valid identifier. IdentifierMissingException should be
raised if an identifier cannot be generated by this method.





	Raises:	IdentifierMissingException










	
classmethod openSet()[source]

	The open set contains items that must be saved directly in order for their data to be written out






	
retract()[source]

	Remove this object from the data store.

Retract removes an object and everything it points to, transitively, and everything
which points to it.

Dual to save.






	
retract_object()[source]

	Remove this object from the data store.

Retract removes an object and everything it points to, transitively, and everything
which points to it.

Dual to save_object.






	
retract_objectG()[source]

	Remove this object from the data store.

Retract removes an object and everything it points to, transitively, and everything
which points to it.

Dual to save_objectG.






	
save()[source]

	Write in-memory data to the database. Derived classes should call this to update
the store.

Dual to retract.






	
save_object()[source]

	Write in-memory data to the database. Derived classes should call this to update
the store.

Dual to retract_object.






	
triples(query=False, visited_list=False)[source]

	
	Returns 3-tuples of the connected component of the object graph

	starting from this object.







	Returns:	An iterable of triples










	
variable()[source]

	Returns the variable to be usedin queries with this DataObject





	Raises:	IdentifierMissingException










	
defined[source]

	Returns True if this object has an identifier

To define a custom identifier, override defined_augment() to return
True when your custom identifier would be defined. You must also override
identifier_augment()










	
class yarom.dataObject.ObjectCollection(group_name=False, **kwargs)[source]

	Bases: yarom.dataObject.DataObject

A convenience class for working with a collection of objects

Example:

v = ObjectCollection('unc-13 neurons and muscles')
n = P.Neuron()
m = P.Muscle()
n.receptor('UNC-13')
m.receptor('UNC-13')
for x in n.load():
    v.value(x)
for x in m.load():
    v.value(x)
# Save the group for later use
v.save()
...
# get the list back
u = ObjectCollection('unc-13 neurons and muscles')
nm = list(u.value())









	Parameters:	group_name : string


A name of the group of objects










Attributes







	name
	(DatatypeProperty) The name of the group of objects


	group_name
	(DataObject) an alias for name


	member
	(ObjectProperty) An object in the group


	add
	(ObjectProperty) an alias for value










	
class yarom.dataObject.PropertyDataObject(ident=False, var=False, key=False, generate_key=False, **kwargs)[source]

	Bases: yarom.dataObject.DataObjectType

A PropertyDataObject represents the property-as-object.

Try not to confuse this with the Property class






	
class yarom.dataObject.RDFProperty[source]

	Bases: yarom.dataObject.DataObjectSingleton

The DataObject corresponding to rdf:Property






	
class yarom.dataObject.RDFSClass[source]

	Bases: yarom.dataObject.DataObjectSingleton

The DataObject corresponding to rdfs:Class






	
class yarom.dataUser.DataUser(**kwargs)[source]

	Bases: yarom.configure.Configureable

A convenience wrapper for users of the database

Classes which use the database should inherit from DataUser.


	
add_statements(graph)[source]

	Add a set of statements to the database.

Annotates the addition with uploader name, etc





	Parameters:	triples : iter of (URIRef, URIRef, URIRef)


A set of triples to add to the graph















	
retract_statements(statements)[source]

	Remove a set of statements from the database.





	Parameters:	triples : iter of (URIRef, URIRef, URIRef)


A set of triples to remove



















	
class yarom.data.Data(conf=False)[source]

	Bases: yarom.configure.Configuration, yarom.configure.Configureable

Provides configuration for access to the database.

Usally doesn’t need to be accessed directly


	
closeDatabase()[source]

	Close a the configured database






	
classmethod open(file_name)[source]

	Open a file storing configuration in a JSON format






	
openDatabase()[source]

	Open a the configured database










	
class yarom.data.RDFSource(**kwargs)[source]

	Bases: yarom.configure.ConfigValue, yarom.configure.Configureable

Base class for data sources.

Alternative sources should dervie from this class


	
open()[source]

	Called on yarom.connect() to set up and return the rdflib graph.
Must be overridden by sub-classes.










	
class yarom.data.SerializationSource(**kwargs)[source]

	Bases: yarom.data.RDFSource

Reads from an RDF serialization or, if the configured database is more recent, then from that.

The database store is configured with:

"rdf.source" = "serialization"
"rdf.store" = <your rdflib store name here>
"rdf.serialization" = <your RDF serialization>
"rdf.serialization_format" = <your rdflib serialization format used>
"rdf.store_conf" = <your rdflib store configuration here>










	
class yarom.data.TrixSource(**kwargs)[source]

	Bases: yarom.data.SerializationSource

A SerializationSource specialized for TriX

The database store is configured with:

"rdf.source" = "trix"
"rdf.trix_location" = <location of the TriX file>
"rdf.store" = <your rdflib store name here>
"rdf.store_conf" = <your rdflib store configuration here>










	
class yarom.data.SPARQLSource(**kwargs)[source]

	Bases: yarom.data.RDFSource

Reads from and queries against a remote data store

"rdf.source" = "sparql_endpoint"










	
class yarom.data.SleepyCatSource(**kwargs)[source]

	Bases: yarom.data.RDFSource

Reads from and queries against a local Sleepycat database

The database can be configured like:

"rdf.source" = "Sleepycat"
"rdf.store_conf" = <your database location here>










	
class yarom.data.DefaultSource(**kwargs)[source]

	Bases: yarom.data.RDFSource

Reads from and queries against a configured database.

The default configuration.

The database store is configured with:

"rdf.source" = "default"
"rdf.store" = <your rdflib store name here>
"rdf.store_conf" = <your rdflib store configuration here>





Leaving unconfigured simply gives an in-memory data store.






	
class yarom.data.ZODBSource(*args, **kwargs)[source]

	Bases: yarom.data.RDFSource

Reads from and queries against a configured Zope Object Database.

If the configured database does not exist, it is created.

The database store is configured with:

"rdf.source" = "ZODB"
"rdf.store_conf" = <location of your ZODB database>





Leaving unconfigured simply gives an in-memory data store.






	
exception yarom.configure.BadConf[source]

	Bases: builtins.Exception

Special exception subclass for alerting the user to a bad configuration


	
__weakref__

	list of weak references to the object (if defined)










	
class yarom.configure.ConfigValue[source]

	Bases: builtins.object

A value to be configured.

Elements of a Configuration are, in fact, ConfigValue objects. They
can be resolved an arbitrary time after the Configuration object is created
by calling get().


	
get()[source]

	Override this method to return a value when a configuration variable is accessed






	
__weakref__

	list of weak references to the object (if defined)










	
class yarom.configure.Configuration(**kwargs)[source]

	Bases: builtins.object

A simple configuration object.  Enables setting and getting key-value pairs


	
copy(other)[source]

	Copy configuration values from a different object.





	Parameters:	other : dict or Configuration


A dict or Configuration object to copy the configuration from







	Returns:	self












	
get(pname, default=None)[source]

	Retrieve a configuration value.





	Parameters:	pname : str


The key of the value to return.




default : object


The value to return if there is no value corresponding to the given key







	Returns:	object


The value corresponding to the key in pname or default if none is
available and a default is provided.







	Raises:	KeyError


If the given key has no associated value and no default is provided















	
link(*names)[source]

	Call link() with the names of configuration values that should
always be the same to link them together






	
classmethod open(file_name)[source]

	Open a configuration file and read it to build the internal state.





	Parameters:	file_name : str


The name of a configuration file encoded as JSON







	Returns:	Configuration


a Configuration object with the configuration taken from the JSON file















	
__weakref__

	list of weak references to the object (if defined)










	
class yarom.configure.Configureable[source]

	Bases: builtins.object

An object which can be configured.

A Configureable object can access a Configuration object,
Configureable.conf, which is shared among all Configureable objects.

The configuration variables which can affect the behavior of a class should
be documented in the configuration_variables class variable. This table
will be checked on each access of Configureable.conf


	
__weakref__

	list of weak references to the object (if defined)






	
conf = <yarom.data.Data object at 0x7fddc9b6d438>

	The configuration






	
configuration_variables = {}

	A table of configuration values used by the Configureable object for the
purpose of documentation.

The table is indexed by the configuration value. Among the data included in
the table should be:


	a “description” which describes how the configuration value is used
within the configureable object: broad generalization about the variable
shouldn’t be here.

	a “type” for the value of the config may also be included and may be a
Python type or just a string description. This isn’t at all intended
to be used for type checking, but is purely descriptive.

	a “directly_configureable” indicator which should be set to True if the
value passed in to the object for configuration variable is used more-or-
less directly by the object. Sanitization of the value or translation into
a more specific form are acceptable for a variable that is nonetheless
directly_configureable. On the other hand, a configuration variable that
has its value set within the object should have directly_configureable set
to False.












	
exception yarom.graphObject.IdentifierMissingException(dataObject='[unspecified object]', *args, **kwargs)[source]

	Bases: builtins.Exception

Indicates that an identifier should be available for the object in
question, but there is none


	
__weakref__

	list of weak references to the object (if defined)










	
class yarom.graphObject.GraphObject[source]

	Bases: builtins.object

An object which can be included in the object graph.


	
defined()[source]

	Returns true if an identifier() would return an identifier






	
identifier()[source]

	Must return an rdflib.term.URIRef object representing this object
or else raise an Exception.






	
__weakref__

	list of weak references to the object (if defined)










	
class yarom.graphObject.Legends(start, graph=None)[source]

	Bases: builtins.object

Gets a list of the objects which can not be deleted freely from the transitive closure.

“Heroes get remembered, but legends never die.”


	
__weakref__

	list of weak references to the object (if defined)










	
yarom.connect(conf=False, do_logging=False, data=False, dataFormat='n3')[source]

	Load desired configuration and open the database





	Parameters:	conf : str, Data, Configuration or dict, optional


The configuration to load.

If a Data object is provided, then it’s used as is for the configuration.
If either a Python dict or a Configuration object are provided, then the
contents of that object is used to make a Data object for configuration.
If a string is provided, then the file is read in as JSON to be parsed as
a dict and from there is treated as if you had passed that dict to
connect.

The default action is to attempt to open a file called ‘yarom.conf’ from
your current directory as the configuration. Failing that, an ‘empty’
config with default values will be loaded.




do_logging : bool, optional


If True, turn on debug level logging. The default is False.




data : str, optional


If provided, specifies a file to load into the library.




dataFormat : str, optional


If provided, specifies the file format of the file pointed specified by data.

The formats available are those accepted by RDFLib’s serializer plugins. ‘n3’ is the default.















	
yarom.disconnect(c=False)[source]

	Close the database






	
yarom.loadConfig(f)[source]

	Load configuration for the module












Questions/concerns?

Bug reports and questions can be posted to the issue tracker [https://github.com/mwatts15/YAROM/issues] on Github.
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Making data objects

To make new objects like, for the most part, you just need to make a Python class.
Say, for example, that I want to record some information about drug reactions in C. elegans. I make
Drug and Experiment classes to describe C. elegans drug reactions:

import yarom as Y
Y.connect()
from yarom import DataObject
from c_elegans import Worm, Evidence

class Drug(DataObject):
    # We set up properties in __init__
    _ = ['name']
    def defined_augment(self):
        return len(self.name.values) > 0

    def identifier_augment(self):
        return self.make_identifier_from_properties('name')

class Experiment(DataObject):
    _ = [{'name':'drug', 'type':Drug, 'multiple':False},
         {'name':'subject', 'type':Worm},
         'experimenter',
         'summary',
         'route_of_entry',
         'reaction']
Y.remap()





I can then make a Drug object for moon rocks and describe an experiment by Aperture Labs:

d = Drug(name='moon rocks')
d.relate('granularity', 'ground up')

e = Experiment(key='E2334', summary='C. elegans exposure to Moon rocks', experimenter='Cave Johnson') # experiment performed

w = Worm(generate_key=True, scientific_name="C. elegans") # the worm tested

ev = Evidence(key='ApertureLabs')
ev.relate('organization', "Aperture Labs") # Organization releasing the experimental data

e.subject(w)
e.drug(d)
e.route_of_entry('ingestion')
e.reaction('no reaction')
ev.asserts(e)





and save it:

ev.save()





For simple objects, this is all we have to do.
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Adding Data to YOUR yarom Database

So, you’ve got some data about the and you’d like to save it with yarom,
but you don’t know how it’s done?

You’ve come to the right place!

Depending on your needs you may be able to use the default classes directly to define your data. For example,
you can write a little about a person:

import yarom as Y
Y.connect({'rdf.namespace': rdflib.namespace.Namespace("http://example.org/")})
mary = Y.DataObject(key='mary')
fido = Y.DataObject(key='fido')
mary.relate('has_pet', fido)
mary.relate('age', Y.Quantity(23, 'years'))
mary.relate('email', "mary@example.org")





and get the following graph (namespace prefixes omitted):

:DataObject a rdfs:Class .

:Relationship a rdfs:Class ;
    rdfs:subClassOf :DataObject .

rdf:Property a rdfs:Class .

rdfs:Class a rdfs:Class .

DataObject:mary a :DataObject ;
    DataObject:age "23 year"^^<http://example.org/datatypes/quantity> ;
    DataObject:email "mary@example.org" ;
    DataObject:has_pet DataObject:fido .

Relationship:subject a rdf:Property ;
    rdfs:domain :Relationship .

:SimpleProperty a rdf:Property .

rdf:type a rdf:Property ;
    rdfs:domain :DataObject ;
    rdfs:range rdfs:Class .

DataObject:fido a :DataObject .





Of course, this description lacks some specificity in types, and one may want to use the well-known FOAF vocabulary (while ignoring the cultural myopia that entails) for defining the age and email address of ‘DataObject:mary’. To add this information in yarom, you would do something like the following:

FOAF = rdflib.Namespace("http://xmlns.com/foaf/0.1/")
Y.config('rdf.namespace_manager').bind('foaf', FOAF)
class Person(Y.DataObject):
    rdf_type = FOAF['Person']

class Dog(Y.DataObject):
    pass

class FOAFAge(Y.DatatypeProperty):
    link = FOAF['age']
    linkName = "foaf_age"
    owner_type = Person
    multiple = False # XXX: Default is True

class FOAFMbox(Y.UnionProperty):
    link = FOAF['mbox']
    linkName = "foaf_mbox"
    owner_type = Person # XXX: Not defining agent
    multiple = True
Y.remap()

mary = Person(key='mary')
fido = Dog(key='fido')

mary.relate('has_pet', fido)
mary.relate('age', Y.Quantity(23, 'years'), FOAFAge)
mary.relate('email', "mary@example.org", FOAFMbox)
Y.print_graph(mary.get_defined_component())





and get a graph like:

@prefix : <http://example.org/> .
@prefix Dog: <http://example.org/Dog/> .
@prefix Person: <http://example.org/Person/> .
@prefix Relationship: <http://example.org/Relationship/> .
@prefix foaf: <http://xmlns.com/foaf/0.1/> .
@prefix rdf: <http://www.w3.org/1999/02/22-rdf-syntax-ns#> .
@prefix rdfs: <http://www.w3.org/2000/01/rdf-schema#> .

:DataObject a rdfs:Class .

:Dog a rdfs:Class ;
    rdfs:subClassOf :DataObject .

:Relationship a rdfs:Class ;
    rdfs:subClassOf :DataObject .

rdf:Property a rdfs:Class .

rdfs:Class a rdfs:Class .

foaf:Person a rdfs:Class ;
    rdfs:subClassOf :DataObject .

Relationship:subject a rdf:Property ;
    rdfs:domain :Relationship .

:SimpleProperty a rdf:Property .

rdf:type a rdf:Property ;
    rdfs:domain :DataObject ;
    rdfs:range rdfs:Class .

Person:mary a foaf:Person ;
    Person:has_pet Dog:fido ;
    foaf:age "23 year"^^<http://example.org/datatypes/quantity> ;
    foaf:mbox "mary@example.org" .

foaf:mbox a rdf:Property ;
    rdfs:domain foaf:Person .

Dog:fido a :Dog .





More information on making new DataObject types is given in Making data objects.

Typically, you’ll want to attach the data that you insert to entities already in the database. You can do this by specifying an to change, loading it, making additions, and saving the object:

mary.save()
q_person = Person()
q_person.relate('has_pet', Dog())

for p in q_person.load():
    p.relate('dog_lover', True)
    p.save()

q_person = Person()
q_person.relate('dog_lover', True)
for p in q_person.load():
    print(p) # Prints `Person:mary`
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Adding documentation

Documentation for yarom is housed in two locations:



	In the top-level project directory as README.rst.

	As a Sphinx [http://sphinx-doc.org/] project under the docs directory






To add a page about useful facts concerning C. elegans to the documentation, include an entry in the list under toctree in docs/index.rst like:

worm-facts





and create the file worm-facts.rst under the docs directory and add a line:

.. _worm-facts:





to the top of your file, remembering to leave an empty line before adding all of your wonderful worm facts.

You can get a preview of what your documentation will look like when it is published by running sphinx-build on the docs directory:

sphinx-build -w sphinx-errors docs build_destination





The docs will be compiled to html which you can view by pointing your web browser at build_destination/index.html. If you want to view the documentation locally with the ReadTheDocs theme [https://github.com/snide/sphinx_rtd_theme] you’ll need to download and install it.


API Documentation

API documentation is generated by the Sphinx autodoc [http://sphinx-doc.org/ext/autodoc.html] extension. The format should be easy to pick up on, but a reference is available here [https://github.com/numpy/numpy/blob/master/doc/HOWTO_DOCUMENT.rst.txt]. Just add a docstring to your function/class/method and add an automodule line to PyOpenWorm/__init__.py and your class should appear among the other documented classes.




Substitutions

Project-wide substitutions can be (conservatively!) added to allow for easily changing a value over all of the documentation. Currently defined substitutions can be found in conf.py in the rst_epilog setting. More about substitutions [http://docutils.sourceforge.net/docs/ref/rst/restructuredtext.html#substitution-definitions]




Conventions

If you’d like to add a convention, list it here and start using it.

Currently there are no real conventions to follow for documentation style, but additions to the docs will be subject to style and content review by project maintainers.
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# Works like Configuration:
# Inherit from the DataUser class to access data of all kinds (listed above)


import hashlib
import re
import rdflib
from rdflib import URIRef, Literal, Graph, Namespace, ConjunctiveGraph
from rdflib.namespace import RDFS, RDF, NamespaceManager
from .quantity import Quantity
from datetime import datetime as DT
import datetime
import transaction
import os
import traceback
import logging as L
from .configure import Configureable, Configuration, ConfigValue, BadConf

__all__ = ["Data", "RDFSource", "SerializationSource", "TrixSource", "SPARQLSource", "SleepyCatSource", "DefaultSource", "ZODBSource"]



[docs]class Data(Configuration, Configureable):
    """
    Provides configuration for access to the database.

    Usally doesn't need to be accessed directly
    """
    def __init__(self, conf=False):
        Configuration.__init__(self)
        Configureable.__init__(self)
        if conf is not False:
            self.init_conf = conf
        else:
            self.init_conf = Configureable.conf

        # We copy over all of the configuration that we were given
        self.copy(self.init_conf)
        ns_string = self.get('rdf.namespace', 'http://example.org/TestNamespace/entities/')

        self['rdf.namespace'] = Namespace(ns_string)
        self.namespace = self['rdf.namespace']

        # TODO: Add support for defining additional data types from the configs
        self.dt_ns = Namespace(self.namespace["datatypes"]+"/")
        quant_datatype = self.dt_ns["quantity"]
        if quant_datatype not in rdflib.term._toPythonMapping:
            rdflib.term.bind(quant_datatype, Quantity, Quantity.parse)

    @classmethod
[docs]    def open(cls,file_name):
        """ Open a file storing configuration in a JSON format """
        Configureable.setConf(Configuration.open(file_name))
        return cls()


[docs]    def openDatabase(self):
        """ Open a the configured database """
        self._init_rdf_graph()
        L.debug("opening " + str(self.source))
        self.source.open()
        nm = NamespaceManager(self['rdf.graph'])
        self['rdf.namespace_manager'] = nm
        self['rdf.graph'].namespace_manager = nm

        nm.bind("dt", self.dt_ns)
        nm.bind("", self['rdf.namespace'])


[docs]    def closeDatabase(self):
        """ Close a the configured database """
        self.source.close()


    def _init_rdf_graph(self):
        # Set these in case they were left out
        c = self.init_conf
        self['rdf.source'] = c['rdf.source'] = c.get('rdf.source', 'default')
        self['rdf.store'] = c['rdf.store'] = c.get('rdf.store', 'default')
        self['rdf.store_conf'] = c['rdf.store_conf'] = c.get('rdf.store_conf', 'default')

        self.sources = {'sparql_endpoint' : SPARQLSource,
                'sleepycat' : SleepyCatSource,
                'default' : DefaultSource,
                'trix' : TrixSource,
                'serialization' : SerializationSource,
                'zodb' : ZODBSource
                }

        i = self.sources[self['rdf.source'].lower()]()
        self.source = i

        if self.get("rdf.inference", False):
            if 'rdf.rules' not in self:
                raise Exception("You've set `rdf.inference' in your configuration. Please provide n3 rules in your configuration (property name `rdf.rules') as well in order to use rdf inference.")

            import warnings
            warnings.filterwarnings('ignore', "Missing pydot library") # Filters an obnoxious warning from FuXi
            warnings.filterwarnings('ignore', ".*unclosed file <_io.BufferedReader .*") # Filters a warning from rdflib not closing its files from a parse
            from FuXi.Rete.RuleStore import SetupRuleStore
            from FuXi.Rete.Util import generateTokenSet
            from FuXi.Horn.HornRules import HornFromN3
            #fetch the derived object's graph
            rule_store, rule_graph, network = SetupRuleStore(makeNetwork=True)

            #build a network of rules
            for rule in HornFromN3(self['rdf.rules']):
                network.buildNetworkFromClause(rule)

            def infer(graph, new_data):
                """ Fire FuXi rule engine to infer triples """
                # apply rules to original facts to infer new facts
                closureDeltaGraph = Graph()
                network.inferredFacts = closureDeltaGraph

                network.feedFactsToAdd(generateTokenSet(new_data))
                # combine original facts with inferred facts
                if graph:
                    for x in closureDeltaGraph:
                        graph.add(x)
            self['fuxi.network'] = network
            self['fuxi.rule_graph'] = rule_graph
            self['fuxi.rule_store'] = rule_store
            self['fuxi.infer_func'] = infer

            # XXX: Not sure if this is the most appropriate way to set
            #      up the network
            i._get = i.get
            def get():
                """ A one-time wrapper. resets to the actual `get` after being called once """
                g = i._get() # get the graph in the normal way
                infer(False, g) # add the initial facts to the rete network
                i.get = i._get # restore the old `get`
                return g

            i.get = get



        self.link('semantic_net_new', 'semantic_net', 'rdf.graph')
        self['rdf.graph'] = i
        return i


def modification_date(filename):
    t = os.path.getmtime(filename)
    return datetime.datetime.fromtimestamp(t)

[docs]class RDFSource(ConfigValue,Configureable):
    """ Base class for data sources.

    Alternative sources should dervie from this class
    """
    def __init__(self, **kwargs):
        Configureable.__init__(self, **kwargs)
        ConfigValue.__init__(self, **kwargs)
        self.graph = False

    def get(self):
        if self.graph == False:
            raise Exception("Must call openDatabase on Data object before using the database")
        return self.graph

    def close(self):
        if self.graph == False:
            return
        self.graph.close()
        self.graph = False

[docs]    def open(self):
        """ Called on ``yarom.connect()`` to set up and return the rdflib graph.
        Must be overridden by sub-classes.
        """
        raise NotImplementedError()



[docs]class SerializationSource(RDFSource):
    """ Reads from an RDF serialization or, if the configured database is more recent, then from that.

        The database store is configured with::

            "rdf.source" = "serialization"
            "rdf.store" = <your rdflib store name here>
            "rdf.serialization" = <your RDF serialization>
            "rdf.serialization_format" = <your rdflib serialization format used>
            "rdf.store_conf" = <your rdflib store configuration here>

    """

    def open(self):
        if not self.graph:
            self.graph = True
            import glob
            # Check the ages of the files. Read the more recent one.
            g0 = ConjunctiveGraph(store=self.conf['rdf.store'])
            database_store = self.conf['rdf.store_conf']
            source_file = self.conf['rdf.serialization']
            file_format = self.conf['rdf.serialization_format']
            # store_time only works for stores that are on the local
            # machine.
            try:
                store_time = modification_date(database_store)
                # If the store is newer than the serialization
                # get the newest file in the store
                for x in glob.glob(database_store +"/*"):
                    mod = modification_date(x)
                    if store_time < mod:
                        store_time = mod
            except:
                store_time = DT.min

            trix_time = modification_date(source_file)

            g0.open(database_store, create=True)

            if store_time > trix_time:
                # just use the store
                pass
            else:
                # delete the database and read in the new one
                # read in the serialized format
                import warnings
                warnings.filterwarnings('ignore', ".*unclosed file <_io.BufferedReader .*") # Filters a warning from rdflib not closing its files from a parse
                g0.parse(source_file, format=file_format)

            self.graph = g0

        return self.graph


[docs]class TrixSource(SerializationSource):
    """ A SerializationSource specialized for TriX

        The database store is configured with::

            "rdf.source" = "trix"
            "rdf.trix_location" = <location of the TriX file>
            "rdf.store" = <your rdflib store name here>
            "rdf.store_conf" = <your rdflib store configuration here>

    """
    def __init__(self,**kwargs):
        SerializationSource.__init__(self,**kwargs)
        h = self.conf.get('trix_location','UNSET')
        self.conf.link('rdf.serialization','trix_location')
        self.conf['rdf.serialization'] = h
        self.conf['rdf.serialization_format'] = 'trix'


[docs]class SPARQLSource(RDFSource):
    """ Reads from and queries against a remote data store

        ::

            "rdf.source" = "sparql_endpoint"
    """
    def open(self):
        # XXX: If we have a source that's read only, should we need to set the store separately??
        g0 = ConjunctiveGraph('SPARQLUpdateStore')
        g0.open(tuple(self.conf['rdf.store_conf']))
        self.graph = g0
        return self.graph


[docs]class SleepyCatSource(RDFSource):
    """ Reads from and queries against a local Sleepycat database

        The database can be configured like::

            "rdf.source" = "Sleepycat"
            "rdf.store_conf" = <your database location here>
    """
    def open(self):
        import logging
        # XXX: If we have a source that's read only, should we need to set the store separately??
        g0 = ConjunctiveGraph('Sleepycat')
        self.conf['rdf.store'] = 'Sleepycat'
        g0.open(self.conf['rdf.store_conf'],create=True)
        self.graph = g0
        logging.debug("Opened SleepyCatSource")



class SQLiteSource(RDFSource):
    """ Reads from and queries against a SQLite database

    See see the SQLite database :file:`db/celegans.db` for the format

    The database store is configured with::

        "rdf.source" = "Sleepycat"
        "sqldb" = "/home/USER/openworm/yarom/db/celegans.db",
        "rdf.store" = <your rdflib store name here>
        "rdf.store_conf" = <your rdflib store configuration here>

    Leaving ``rdf.store`` unconfigured simply gives an in-memory data store.
    """
    def open(self):
        raise Exception("Please don't use SQLiteSource. It's hanging around until I decide what to do with it")
        import sqlite3
        conn = sqlite3.connect(self.conf['sqldb'])
        cur = conn.cursor()

        #first step, grab all entities and add them to the graph
        n = self.conf['rdf.namespace']

        cur.execute("SELECT DISTINCT ID, Entity FROM tblentity")
        g0 = ConjunctiveGraph(self.conf['rdf.store'])
        g0.open(self.conf['rdf.store_conf'], create=True)

        for r in cur.fetchall():
            #first item is a number -- needs to be converted to a string
           first = str(r[0])
           #second item is text
           second = str(r[1])

           # This is the backbone of any RDF graph.  The unique
           # ID for each entity is encoded as a URI and every other piece of
           # knowledge about that entity is connected via triples to that URI
           # In this case, we connect the common name of that entity to the
           # root URI via the RDFS label property.
           g0.add( (n[first], RDFS.label, Literal(second)) )


        #second step, get the relationships between them and add them to the graph
        cur.execute("SELECT DISTINCT EnID1, Relation, EnID2, Citations FROM tblrelationship")

        gi = ''

        i = 0
        for r in cur.fetchall():
           #all items are numbers -- need to be converted to a string
           first = str(r[0])
           second = str(r[1])
           third = str(r[2])
           prov = str(r[3])

           ui = self.conf['molecule_name'](prov)
           gi = Graph(g0.store, ui)

           gi.add( (n[first], n[second], n[third]) )

           g0.add([ui, RDFS.label, Literal(str(i))])
           if (prov != ''):
               g0.add([ui, n['text_reference'], Literal(prov)])

           i = i + 1

        cur.close()
        conn.close()
        self.graph = g0

[docs]class DefaultSource(RDFSource):
    """ Reads from and queries against a configured database.

        The default configuration.

        The database store is configured with::

            "rdf.source" = "default"
            "rdf.store" = <your rdflib store name here>
            "rdf.store_conf" = <your rdflib store configuration here>

        Leaving unconfigured simply gives an in-memory data store.
    """
    def open(self):
        self.graph = ConjunctiveGraph(self.conf['rdf.store'])
        self.graph.open(self.conf['rdf.store_conf'],create=True)


[docs]class ZODBSource(RDFSource):
    """ Reads from and queries against a configured Zope Object Database.

        If the configured database does not exist, it is created.

        The database store is configured with::

            "rdf.source" = "ZODB"
            "rdf.store_conf" = <location of your ZODB database>

        Leaving unconfigured simply gives an in-memory data store.
    """
    def __init__(self,*args,**kwargs):
        RDFSource.__init__(self,*args,**kwargs)
        self.conf['rdf.store'] = "ZODB"

    def open(self):
        import ZODB
        from ZODB.FileStorage import FileStorage
        self.path = self.conf['rdf.store_conf']
        openstr = os.path.abspath(self.path)
        try:
            fs = FileStorage(openstr)
            self.zdb=ZODB.DB(fs)
            self.conn=self.zdb.open()
            root=self.conn.root()
            if 'rdflib' not in root:
                root['rdflib'] = ConjunctiveGraph('ZODB')
            self.graph = root['rdflib']
            try:
                transaction.commit()
            except Exception as e:
                # catch commit exception and close db.
                # otherwise db would stay open and follow up tests
                # will detect the db in error state
                L.warning('Forced to abort transaction on ZODB store opening')
                traceback.print_exc()
                transaction.abort()
            transaction.begin()
            self.graph.open(self.path)
        except Exception as e:
            transaction.abort()
            raise Exception("ZODB format error. This may be a result of using two different version of ZODB, such as between Python 3.x and Python 2.x")

    def close(self):
        if self.graph == False:
            return

        self.graph.close()

        try:
            transaction.commit()
        except Exception as e:
            # catch commit exception and close db.
            # otherwise db would stay open and follow up tests
            # will detect the db in error state
            traceback.print_exc()
            L.warning('Forced to abort transaction on ZODB store closing')
            transaction.abort()
        self.conn.close()
        self.zdb.close()
        self.graph = False


ZERO = datetime.timedelta(0)
class _UTC(datetime.tzinfo):
    """UTC"""

    def utcoffset(self, dt):
        return ZERO

    def tzname(self, dt):
        return "UTC"

    def dst(self, dt):
        return ZERO
utc = _UTC()

class _B(ConfigValue):
    def __init__(self, f):
        self.v = False
        self.f = f

    def get(self):
        if not self.v:
            self.v = self.f()

        return self.v
    def invalidate(self):
        self.v = False
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  Source code for yarom.dataObject

import rdflib as R
import traceback
import logging as L
import hashlib
import random
from .mapper import *
from .dataUser import DataUser
from .simpleProperty import *
from .rdfUtils import *
from .graphObject import *

"""
.. autoclass:: DataObject
"""

# in general it should be possible to recover the entire object from its identifier: the object should be representable as a connected graph.
# However, this need not be a connected *RDF* graph. Indeed, graph literals may hold information which can yield triples which are not
# connected by an actual node

def _bnode_to_var(x):
    return "?" + x

def get_hash_function(method_name):
    if method_name == "sha224":
        return hashlib.sha224
    elif method_name == "md5":
        return hashlib.md5
    elif method_name in hashlib.algorithms_available:
        return (lambda data: hashlib.new(method_name, data))

[docs]class DataObject(GraphObject, DataUser, metaclass=MappedClass):
    """
    An object backed by the database

    Attributes
    -----------
    rdf_type : rdflib.term.URIRef
        The RDF type URI for objects of this type
    rdf_namespace : rdflib.namespace.Namespace
        The rdflib namespace (prefix for URIs) for objects from this class
    properties : list of Property
        Properties belonging to this object
    owner_properties : list of Property
        Properties belonging to parents of this object


    """

    _openSet = set()
    _closedSet = set()

    configuration_variables = {
            "rdf.namespace" : {
                "description" : "Namespaces for DataObject sub-classes will be based off of this. For example, a subclass named A would have a namespace '[rdf.namespace]A/'",
                "type" : R.Namespace,
                "directly_configureable" : True
                },
            "dataObject.identifier_hash" : {
                "description" : "The hash method used for object identifiers. Defaults to md5.",
                "type" : "sha224, md5, or one of the types accepted by hashlib.new()",
                "directly_configureable" : True
                },
            }

    @classmethod
[docs]    def openSet(self):
        """ The open set contains items that must be saved directly in order for their data to be written out """
        return self._openSet


[docs]    def __init__(self,ident=False,var=False,key=False,generate_key=False,**kwargs):
        """A subclass of DataObject cannot have any positional arguments.

        Parameters
        ----------
        ident : rdflib.term.URIRef or str
            The identifier for this DataObject
        var : str
            In lieu of `ident`, sets the variable for this object
        key : str or object
            In lieu of `ident` or `var`, sets the identifier for this DataObject using the key value.
            For a namespace `ex:` and key `a`, the identifier would be `ex:a`.
        generate_key : bool
            If true generates a random key value
        kwargs : dict
            Values to set for named properties
        """
        try:
            super().__init__()
        except BadConf as e:
            raise Exception("You may need to connect to a database before continuing.")

        self._id = False

        if ident:
            if isinstance(ident, R.URIRef):
                self._id = ident
            else:
                self._id = R.URIRef(ident)
        elif var:
            self._id_variable = R.Variable(var)
        elif key: # TODO: Support a key function that generates the key based on live values of the object (e.g., property values)
            self.setKey(key)
        elif generate_key:
            self.setKey(random.random())
        else:
            # Randomly generate an identifier if the derived class can't
            # come up with one from the start. Ensures we always have something
            # that functions as an identifier
            v = (random.random(), random.random())
            cname = self.__class__.__name__
            self._id_variable = self._graph_variable(cname + "_" + hashlib.md5(str(v).encode()).hexdigest())

        for x in self.__class__.dataObjectProperties:
            self.attachProperty(x)

        for x in self.properties:
            if x.linkName in kwargs:
                self.relate(x.linkName, kwargs[x.linkName])

        if isinstance(self, PropertyDataObject):
            self.relate('rdf_type_property', RDFProperty.getInstance(), RDFTypeProperty)
        elif isinstance(self, DataObjectType):
            self.relate('rdf_type_property', RDFSClass.getInstance(), RDFTypeProperty)
        elif isinstance(self, RDFProperty):
            self.relate('rdf_type_property', RDFSClass.getInstance(), RDFTypeProperty)
        elif isinstance(self, RDFSClass):
            self.relate('rdf_type_property', self, RDFTypeProperty)
        else:
            self.relate('rdf_type_property', self.rdf_type_object, RDFTypeProperty)


    @classmethod
    def identifier_hash_method(self, o):
        return get_hash_function(self.conf.get('dataObject.identifier_hash', 'md5'))(o)

    def make_identifier_from_properties(self, *properties):
        if len(properties) == 0:
            raise Exception("No properties provided to make identifier")
        data = ""
        for propName in properties:
            for value in getattr(self, propName).values:
                data += value.idl.n3()
        if len(data) == 0:
            raise Exception("No properties to make identifier")
        return self.make_identifier(data)

    @property
[docs]    def defined(self):
        """Returns `True` if this object has an identifier

        To define a custom identifier, override :meth:`defined_augment` to return
        True when your custom identifier would be defined. You must also override
        :meth:`identifier_augment`
        """
        if self._id != False:
            return True
        else:
            return self.defined_augment()


[docs]    def defined_augment(self):
        """ This fuction must return False if :meth:`identifier_augment` would raise an
            :exc:`IdentifierMissingException`. Override it when defining a non-standard
            identifier for subclasses of DataObjects.
        """
        return False


[docs]    def variable(self):
        """ Returns the variable to be usedin queries with this DataObject

        Raises
        ------

        IdentifierMissingException

        """
        if self._id_variable is not None:
            return self._id_variable
        else:
            raise IdentifierMissingException(self)


    def setKey(self, key):
        if isinstance(key, str):
            self._id = self.make_identifier_direct(key)
        else:
            self._id = self.make_identifier(key)

    def relate(self, linkName, other, prop=False):
        cls = type(self)

        existing_property_names = [x.linkName for x in self.properties]
        if linkName in existing_property_names:
            p = getattr(self, linkName)
        else:
            if not prop:
                property_type = None
                if isinstance(other, DataObject):
                    property_type = ObjectProperty
                else:
                    property_type = DatatypeProperty
                link = type(self).rdf_namespace[linkName]
                prop = MappedPropertyClass(linkName, (property_type,), dict(link=link, linkName=linkName, multiple=True))
            p = self.attachProperty(prop)
        return p.set(other)

    def attachProperty(self, prop):
        p = prop(owner=self)
        if hasattr(self, prop.linkName):
            raise Exception("Cannot attach property '{}'. A property must have a different name from any attributes in DataObject".format(prop.linkName))
        self.properties.append(p)
        setattr(self, p.linkName, p)
        return p

    def get_defined_component(self):
        g = SV()(self)
        g.namespace_manager = self.namespace_manager
        return g

    def __eq__(self,other):
        return (isinstance(other,DataObject) and (self.idl == other.idl)) or (isinstance(other, R.URIRef) and self.idl == other)

    def __hash__(self):
        return hash(self.idl)

    def __str__(self):
        return self.namespace_manager.normalizeUri(self.idl)

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

    def _graph_variable(self,var_name):
        return R.Variable(var_name)

    @classmethod
    def addToOpenSet(cls,o):
        cls._openSet.add(o)

    @classmethod
    def removeFromOpenSet(cls,o):
        if o not in cls._closedSet:
            cls._openSet.remove(o)
            cls._closedSet.add(o)

    @classmethod
    def extract_unique_part(cls, uri):
        if uri.startswith(cls.rdf_namespace):
            return uri[:len(cls.rdf_namespace)]
        else:
            raise Exception("This URI ({}) doesn't start with the appropriate namespace ({})".format(uri, cls.rdf_namespace))

    @classmethod
    def make_identifier(cls, data):
        return R.URIRef(cls.rdf_namespace["a"+cls.identifier_hash_method(str(data).encode()).hexdigest()])

    @classmethod
    def make_identifier_direct(cls, string):
        if not isinstance(string, str):
            raise Exception("make_identifier_direct only accepts strings")
        from urllib.parse import quote
        return R.URIRef(cls.rdf_namespace[quote(string)])

[docs]    def identifier(self):
        """ The identifier for this object in the rdf graph.

        This identifier may be randomly generated, but an identifier returned from the
        graph can be used to retrieve the specific object that it refers to.

        If it is desireable to customize the identifier, a subclass of DataObject should
        override :meth:`identifier_augment` rather than this method.

        Returns
        -------
        :class:`rdflib.term.URIRef`
        """
        if self._id != False:
            return self._id
        else:
            return self.identifier_augment()


[docs]    def identifier_augment(self):
        """ Override this method to define an identifier in lieu of one explicity set.

        One must also override :meth:`defined_augment` to return True whenever this
        method could return a valid identifier. :exc:`IdentifierMissingException` should be
        raised if an identifier cannot be generated by this method.

        Raises
        ------
        IdentifierMissingException

        """
        raise IdentifierMissingException(self)


[docs]    def triples(self, query=False, visited_list=False):
        """ Returns 3-tuples of the connected component of the object graph
            starting from this object.

        Returns
        --------
        An iterable of triples
        """
        return self.get_defined_component()


[docs]    def graph_pattern(self, query=False, shorten=False):
        """ Get the graph pattern for this object.

        It should be as simple as converting the result of triples() into a BGP

        Parameters
        ----------
        query : bool
            Indicates whether or not the graph_pattern is to be used for querying
            (as in a SPARQL query) or for storage
        shorten : bool
            Indicates whether to shorten the URLs with the namespace manager
            attached to the ``self``
        """

        nm = None
        if shorten:
            nm = self.namespace_manager
        return triples_to_bgp(self.get_defined_component(), namespace_manager=nm)


    def load(self):
        for ident in GraphObjectQuerier(self, self.rdf)():
            types = set()
            for rdf_type in self.rdf.objects(ident, R.RDF['type']):
                types.add(rdf_type)
            the_type = get_most_specific_rdf_type(types)
            yield oid(ident, the_type)

[docs]    def save(self):
        """ Write in-memory data to the database. Derived classes should call this to update
        the store.

        Dual to retract.
        """
        self.add_statements(self.get_defined_component())


[docs]    def retract(self):
        """ Remove this object from the data store.

        Retract removes an object and everything it points to, transitively, and everything
        which points to it.

        Dual to save.
        """
        self.retract_statements(self.get_defined_component())


[docs]    def save_object(self):
        """ Write in-memory data to the database. Derived classes should call this to update
        the store.

        Dual to retract_object.
        """
        self.add_statements(DescendantTripler(self)())


[docs]    def retract_object(self):
        """ Remove this object from the data store.

        Retract removes an object and everything it points to, transitively, and everything
        which points to it.

        Dual to save_object.
        """
        self.retract_statements(HeroTripler(self)())


[docs]    def retract_objectG(self):
        """ Remove this object from the data store.

        Retract removes an object and everything it points to, transitively, and everything
        which points to it.

        Dual to save_objectG.
        """
        g = HeroTripler(self, self.rdf)()
        self.retract_statements(g)


    def __getitem__(self, x):
        try:
            return DataUser.__getitem__(self, x)
        except KeyError:
            raise Exception("You attempted to get the value `%s' from `%s'. It isn't here. Perhaps you misspelled the name of a Property?" % (x, self))

[docs]    def getOwners(self, property_name):
        """ Return the owners along a property pointing to this object """
        res = []
        for x in self.owner_properties:
            if isinstance(x, SimpleProperty):
                if str(x.linkName) == str(property_name):
                    res.append(x.owner)
        return res



class DataObjectType(DataObject):
    pass

class DataObjectSingleton(DataObject):
    instance = None
    def __init__(self, *args, **kwargs):
        if type(self)._gettingInstance:
            DataObject.__init__(self, *args, **kwargs)
        else:
            raise Exception("You must call getInstance to get "+type(self).__name__)

    @classmethod
    def getInstance(cls):
        if cls.instance is None:
            cls._gettingInstance = True
            cls.instance = cls()
            cls._gettingInstance = False

        return cls.instance

[docs]class RDFSClass(DataObjectSingleton): # This maybe becomes a DataObject later
    """ The DataObject corresponding to rdfs:Class """
    # XXX: This class may be changed from a singleton later to facilitate dumping
    #      and reloading the object graph
    rdf_type = R.RDFS['Class']
    def __init__(self):
        super().__init__(R.RDFS["Class"])


[docs]class RDFProperty(DataObjectSingleton):
    """ The DataObject corresponding to rdf:Property """
    rdf_type = R.RDF['Property']
    def __init__(self):
        super().__init__(R.RDF["Property"])



class RDFTypeProperty(ObjectProperty):
    link = R.RDF['type']
    linkName = "rdf_type_property"
    owner_type = DataObject
    value_type = RDFSClass
    multiple = True

class RDFSSubClassOfProperty(ObjectProperty):
    link = R.RDFS['subClassOf']
    linkName = "rdfs_subClassOf"
    owner_type = RDFSClass
    value_type = RDFSClass
    multiple = True

[docs]class PropertyDataObject(DataObjectType):
    """ A PropertyDataObject represents the property-as-object.

    Try not to confuse this with the Property class
    """


class RDFSDomainProperty(ObjectProperty):
    link = R.RDFS['domain']
    linkName = "rdfs_domain"
    owner_type = RDFProperty
    value_type = RDFSClass
    multiple = True

class RDFSRangeProperty(ObjectProperty):
    link = R.RDFS['range']
    linkName = "rdfs_range"
    owner_type = RDFProperty
    value_type = RDFSClass
    multiple = True

[docs]class ObjectCollection(DataObject):
    """
    A convenience class for working with a collection of objects

    Example::

        v = ObjectCollection('unc-13 neurons and muscles')
        n = P.Neuron()
        m = P.Muscle()
        n.receptor('UNC-13')
        m.receptor('UNC-13')
        for x in n.load():
            v.value(x)
        for x in m.load():
            v.value(x)
        # Save the group for later use
        v.save()
        ...
        # get the list back
        u = ObjectCollection('unc-13 neurons and muscles')
        nm = list(u.value())


    Parameters
    ----------
    group_name : string
        A name of the group of objects

    Attributes
    ----------
    name : DatatypeProperty
        The name of the group of objects
    group_name : DataObject
        an alias for ``name``
    member : ObjectProperty
        An object in the group
    add : ObjectProperty
        an alias for ``value``

    """
    _ = ['member']
    datatypeProperties = [{'name':'name', 'multiple':False}]
    def __init__(self,group_name=False,**kwargs):
        DataObject.__init__(self,key=group_name,**kwargs)
        self.add = self.member
        self.group_name = self.name
        self.name(group_name)

    def identifier(self, query=False):
        return self.make_identifier(self.group_name)
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  Source code for yarom.dataUser

from rdflib import URIRef, Literal, Graph, Namespace, ConjunctiveGraph
from rdflib.namespace import RDFS, RDF, NamespaceManager
from .configure import Configureable,BadConf
import transaction
from .data import Data
from .rdfUtils import triples_to_bgp

__all__ = ["DataUser"]
[docs]class DataUser(Configureable):
    """ A convenience wrapper for users of the database

    Classes which use the database should inherit from DataUser.
    """

    # TODO: Make these metadata accessible for configuration managers
    # TODO: Illustrate how setting variables in a config file translates into these configurations
    configuration_variables = {
            "rdf.namespace" : {
                "description" : "The base namespace for user objects and information.",
                "type" : Namespace,
                "directly_configureable" : True
                },
            "rdf.store" : {
                "description" : "Influences how statements are added to the graph.",
                "type" : str,
                "directly_configureable" : True
                },
            "rdf.graph" : {
                "description" : "The rdflib graph object used for querying and storage of user objects and information.",
                "type" : Graph
                },
            "rdf.namespace_manager" : {
                "description" : "The namespace manager associated with the rdf.graph. Stores prefixes that get used by yarom",
                "type" : NamespaceManager
                }
            }
    def __init__(self, **kwargs):
        Configureable.__init__(self)

        if not isinstance(self.conf, Data):
            Configureable.setConf(Data())

    @property
    def base_namespace(self):
        return self.conf['rdf.namespace']

    @base_namespace.setter
    def base_namespace(self, value):
        self.conf['rdf.namespace'] = value

    @property
    def rdf(self):
        return self.conf['rdf.graph']

    @rdf.setter
    def rdf(self, value):
        self.conf['rdf.graph'] = value

    @property
    def namespace_manager(self):
        return self.conf['rdf.namespace_manager']

    def _remove_from_store(self, g):
        # Note the assymetry with _add_to_store. You must add actual elements, but deletes
        # can be performed as a query
        for group in grouper(g, 1000):
            temp_graph = Graph()
            for x in group:
                if x is not None:
                    temp_graph.add(x)
                else:
                    break
            s = " DELETE DATA {" + temp_graph.serialize(format="nt") + " } "
            L.debug("deleting. s = " + s)
            self.conf['rdf.graph'].update(s)

    def _add_to_store(self, g, graph_name=False):
        if self.conf['rdf.store'] == 'SPARQLUpdateStore':
            # XXX With Sesame, for instance, it is probably faster to do a PUT with over
            #     the endpoint's rest interface. Just need to do it for some common endpoints

            try:
                gs = g.serialize(format="nt")
            except:
                gs = triples_to_bgp(g)

            if graph_name:
                s = " INSERT DATA { GRAPH "+graph_name.n3()+" {" + gs + " } } "
            else:
                s = " INSERT DATA { " + gs + " } "
                L.debug("update query = " + s)
                self.conf['rdf.graph'].update(s)
        else:
            gr = self.conf['rdf.graph']
            for x in g:
                gr.add(x)
            if self.conf.get('rdf.inference', False):
                self.conf['fuxi.infer_func'](gr, g)

        if self.conf['rdf.source'] == 'ZODB':
            # Commit the current commit
            transaction.commit()
            # Fire off a new one
            transaction.begin()

[docs]    def retract_statements(self, statements):
        """
        Remove a set of statements from the database.

        Parameters
        ----------
        triples : iter of (URIRef, URIRef, URIRef)
            A set of triples to remove
        """
        for x in statements:
            self.rdf.remove(x)


    def _remove_from_store_by_query(self, q):
        import logging as L
        s = " DELETE WHERE {" + q + " } "
        L.debug("deleting. s = " + s)
        self.conf['rdf.graph'].update(s)

[docs]    def add_statements(self, graph):
        """
        Add a set of statements to the database.

        Annotates the addition with uploader name, etc

        Parameters
        ----------
        triples : iter of (URIRef, URIRef, URIRef)
            A set of triples to add to the graph
        """
        self._add_to_store(graph)


    def _reify(self,g,s):
        """
        Add a statement object to g that binds to s
        """
        n = self.conf['new_graph_uri'](s)
        g.add((n, RDF['type'], RDF['Statement']))
        g.add((n, RDF['subject'], s[0]))
        g.add((n, RDF['predicate'], s[1]))
        g.add((n, RDF['object'], s[2]))
        return n


def grouper(iterable, n, fillvalue=None):
    """Collect data into fixed-length chunks or blocks"""
    # grouper('ABCDEFG', 3, 'x') --> ABC DEF Gxx
    args = [iter(iterable)] * n
    while True:
        l = []
        try:
            for x in args:
                l.append(next(x))
        except:
            pass
        yield l
        if len(l) < n:
            break
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  Source code for yarom.configure

# a class for modules that need outside objects to parameterize their behavior (because what are generics?)
# Modules inherit from this class and use their self['expected_configured_property']
import traceback
[docs]class ConfigValue(object):
    """ A value to be configured.

    Elements of a :class:`Configuration` are, in fact, :class:`ConfigValue` objects. They
    can be resolved an arbitrary time after the :class:`Configuration` object is created
    by calling :meth:`get`.
    """
[docs]    def get(self):
        """ Override this method to return a value when a configuration variable is accessed"""
        raise NotImplementedError



class _C(ConfigValue):
    """ A helper class that simply stores a value and can report it back with the get method.
        Subclasses ConfigValue and implements the get method.
    """
    def __init__(self, v):
        self.v = v
    def get(self):
        return self.v
    def __str__(self):
        return str(self.v)
    def __repr__(self):
        return str(self.v)


[docs]class BadConf(Exception):
    """ Special exception subclass for alerting the user to a bad configuration
    """
    pass


class _link(ConfigValue):
    """ Helper class that groups values within a Configuration
    """
    def __init__(self,members,c):
        self.members = members
        self.conf = c
    def get(self):
        return self.conf[self.members[0]]

[docs]class Configuration(object):
    """ A simple configuration object.  Enables setting and getting key-value pairs"""
    # conf: is a configure instance to base this one on
    # dependencies are required for this class to be initialized (TODO)

    def __init__(self, **kwargs):
        for x in kwargs:
            if not isinstance(kwargs[x],ConfigValue):
                kwargs[x] = _C(kwargs[x])
        self._properties = kwargs

    def __setitem__(self, pname, value):
        if not isinstance(value, ConfigValue):
            value = _C(value)
        if (pname in self._properties) and isinstance(self._properties[pname], _link):
            for x in self._properties[pname].members:
                self._properties[x] = value
        else:
            self._properties[pname] = value

    def __getitem__(self, pname):
        return self._properties[pname].get()

    def __iter__(self):
        return iter(self._properties)

[docs]    def link(self,*names):
        """ Call link() with the names of configuration values that should
        always be the same to link them together
        """
        l = _link(names,self)
        for n in names:
            self._properties[n] = l


    def __contains__(self, thing):
        return (thing in self._properties)

    def __str__(self):
        return "\n".join("%s = %s" %(k,self._properties[k]) for k in self._properties)

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

    @classmethod
[docs]    def open(cls,file_name):
        """ Open a configuration file and read it to build the internal state.

        Parameters
        ----------
        file_name : str
            The name of a configuration file encoded as JSON

        Returns
        -------
        Configuration
            a Configuration object with the configuration taken from the JSON file
        """
        import json
        with open(file_name) as f:
            c = Configuration()
            d = json.load(f)
            for k in d:
                c[k] = _C(d[k])
        c['configure.file_location'] = file_name
        return c


[docs]    def copy(self, other):
        """ Copy configuration values from a different object.

        Parameters
        ----------
        other : dict or Configuration
            A dict or Configuration object to copy the configuration from

        Returns
        -------
        self
        """
        if isinstance(other,Configuration):
            self._properties = dict(other._properties)
        elif isinstance(other,dict):
            for x in other:
                self[x] = other[x]
        return self


[docs]    def get(self, pname, default=None):
        """ Retrieve a configuration value.

        Parameters
        ----------
        pname : str
            The key of the value to return.
        default : object
            The value to return if there is no value corresponding to the given key

        Returns
        -------
        object
            The value corresponding to the key in pname or `default` if none is
            available and a default is provided.

        Raises
        ------
        KeyError
            If the given key has no associated value and no default is provided
        """
        if pname in self._properties:
            return self._properties[pname].get()
        elif (default is not None):
            return default
        else:
            raise KeyError(pname)



[docs]class Configureable(object):
    """ An object which can be configured.

    A ``Configureable`` object can access a :class:`Configuration` object,
    ``Configureable.conf``, which is shared among all ``Configureable`` objects.

    The configuration variables which can affect the behavior of a class should
    be documented in the ``configuration_variables`` class variable. This table
    will be checked on each access of ``Configureable.conf``
    """

    conf = Configuration()
    """ The configuration """

    configuration_variables = dict()
    """ A table of configuration values used by the Configureable object for the
    purpose of documentation.

    The table is indexed by the configuration value. Among the data included in
    the table should be:

    - a "description" which describes how the configuration value is used
      *within the configureable object*: broad generalization about the variable
      shouldn't be here.

    - a "type" for the value of the config may also be included and may be a
      Python ``type`` or just a string description. This isn't at all intended
      to be used for type checking, but *is purely descriptive*.

    - a "directly_configureable" indicator which should be set to ``True`` if the
      value passed in to the object for configuration variable is used more-or-
      less directly by the object. Sanitization of the value or translation into
      a more specific form are acceptable for a variable that is nonetheless
      directly_configureable. On the other hand, a configuration variable that
      has its value set within the object should have directly_configureable set
      to ``False``.
    """

    def __init__(self):
        pass

    @classmethod
    def setConf(cls, conf):
        cls.conf = conf

    def __getitem__(self,k):
        return self.conf.get(k)

    def __setitem__(self,k,v):
        self.conf[k] = v

    def get(self, pname, default=False):
        return self.conf.get(pname,default)
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# -*- coding: utf-8 -*-

"""
Most statements correspond to some action on the database.
Some of these actions may be complex, but intuitively ``a.B()``, the Query form,
will query against the database for the value or values that are related to ``a`` through ``B``;
on the other hand, ``a.B(c)``, the Update form, will add a statement to the database that ``a``
relates to ``c`` through ``B``. For the Update form, a Relationship object describing the
relationship stated is returned as a side-effect of the update.

The Update form can also be accessed through the set() method of a Property and the Query form through the get()
method like::

    a.B.set(c)

and::

    a.B.get()

The get() method also allows for parameterizing the query in ways specific to the Property.

Notes:

- Of course, when these methods communicate with an external database, they may fail due to the database being
  unavailable and the user should be notified if a connection cannot be established in a reasonable time. Also, some
  objects are created by querying the database; these may be made out-of-date in that case.

- ``a : {x_0,...,x_n}`` means ``a`` could have the value of any one of ``x_0`` through ``x_n``

Classes
-------

.. automodule:: yarom.dataObject
.. automodule:: yarom.dataUser
.. automodule:: yarom.data
.. automodule:: yarom.configure
.. automodule:: yarom.graphObject
"""

__version__ = '0.5.0-alhpa'
__author__ = 'Mark Watts'


import traceback
from .configure import Configuration,Configureable,ConfigValue,BadConf
from .data import Data
from .dataUser import DataUser
from .mapper import MappedClass
from .quantity import Quantity
from .yProperty import Property
from .rdfUtils import *

this_module = __import__('yarom')
this_module.connected = False

def config(key=None):
    if key is None:
        return Configureable.conf
    else:
        return Configureable.conf[key]

[docs]def loadConfig(f):
    """ Load configuration for the module """
    Configureable.setConf(Data.open(f))
    return Configureable.conf


def remap():
    MappedClass.remap()

[docs]def disconnect(c=False):
    """ Close the database """
    m = this_module
    if not m.connected:
        return

    if c == False:
        c = Configureable.conf
    # Note that `c' could be set in one of the previous branches;
    # don't try to simplify this logic.
    if c != False:
        c.closeDatabase()
    m.connected = False


def loadData(data, dataFormat):
    if data:
        config('rdf.graph').parse(data, format=dataFormat)

[docs]def connect(conf=False,
            do_logging=False,
            data=False,
            dataFormat='n3'):
    """Load desired configuration and open the database

    Parameters
    ----------
    conf : str, Data, Configuration or dict, optional
        The configuration to load.

        If a Data object is provided, then it's used as is for the configuration.
        If either a Python dict or a Configuration object are provided, then the
        contents of that object is used to make a Data object for configuration.
        If a string is provided, then the file is read in as JSON to be parsed as
        a dict and from there is treated as if you had passed that dict to
        connect.

        The default action is to attempt to open a file called 'yarom.conf' from
        your current directory as the configuration. Failing that, an 'empty'
        config with default values will be loaded.
    do_logging : bool, optional
        If True, turn on debug level logging. The default is False.
    data : str, optional
        If provided, specifies a file to load into the library.
    dataFormat : str, optional
        If provided, specifies the file format of the file pointed specified by `data`.

        The formats available are those accepted by RDFLib's serializer plugins. 'n3' is the default.
    """
    import logging
    import atexit
    import sys
    import importlib
    m = this_module
    if m.connected == True:
        print("yarom already connected")
        return

    if do_logging:
        logging.basicConfig(level=logging.DEBUG)

    if conf:
        if isinstance(conf, Data):
            Configureable.setConf(conf)
        elif isinstance(conf, (Configuration, dict)):
            Configureable.setConf(Data(conf))
        elif isinstance(conf, str):
            Configureable.setConf(Data.open(conf))
    else:
        try:
            Configureable.setConf(Data.open("yarom.conf"))
        except:
            logging.info("Couldn't load default configuration")
            Configureable.setConf(Data())

    Configureable.conf.openDatabase()
    logging.info("Connected to database")

    # have to register the right one to disconnect...
    atexit.register(disconnect)
    from .dataObject import DataObject
    from .relationship import Relationship
    MappedClass.remap()
    m.connected = True
    if data:
        loadData(data, dataFormat)
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  Source code for yarom.graphObject

import rdflib as R

[docs]class GraphObject(object):
    """ An object which can be included in the object graph. """
    def __init__(self):
        self.properties = []
        self.owner_properties = []

[docs]    def identifier(self):
        """ Must return an rdflib.term.URIRef object representing this object
            or else raise an Exception. """
        raise NotImplementedError()


[docs]    def defined(self):
        """ Returns true if an :meth:`identifier` would return an identifier """
        raise NotImplementedError()


    @property
    def idl(self):
        if self.defined:
            return self.identifier()
        else:
            return self.variable()

    def __hash__(self):
        raise NotImplementedError()

    def __eq__(self, other):
        if id(self) == id(other):
            return True
        elif isinstance(other, GraphObject):
            return self.idl == other.idl

    def __lt__(self, other):
        if isinstance(other, GraphObject):
            return self.idl < other.idl
        else:
            return id(self) < id(other)


class GraphObjectQuerier(object):
    def __init__(self, q, graph):
        self.query_object = q
        self.graph = graph

    def do_query(self):
        qu = QU(self.query_object)
        h = self.hoc(qu())
        return self.qpr(h)

    def hoc(self,l):
        res = dict()
        for x in l:
            if len(x) > 0:
                tmp = res.get(x[0], [])
                tmp.append(x[1:])
                res[x[0]] = tmp

        for x in res:
            res[x] = self.hoc(res[x])

        return res

    def qpr(self, h, i=0):
        join_args = []
        for x in h:
            sub_answers = set()
            sub = h[x]
            idx = x.index(None)
            if idx == 2:
                other_idx = 0
            else:
                other_idx = 2

            if isinstance(x[other_idx], R.Variable):
                for z in self.qpr(sub, i+1):
                    if idx == 2:
                        qx = (z, x[1], None)
                    else:
                        qx = (None, x[1], z)

                    for y in self.graph.triples(qx):
                        sub_answers.add(y[idx])
            else:
                for y in self.graph.triples(x):
                    sub_answers.add(y[idx])
            join_args.append(sub_answers)

        if len(join_args) > 0:
            res = join_args[0]
            for x in join_args[1:]:
                res = res & x
            return res
        else:
            return set()

    def __call__(self):
        res = self.do_query()
        return res

class SV(object):
    def __init__(self):
        self.seen = set()
        self.results = R.Graph()

    def g(self, current_node, i=0):
        if current_node in self.seen:
            return
        else:
            self.seen.add(current_node)

        if not current_node.defined:
            return

        for e in current_node.owner_properties:
            p = e.owner
            if p.defined:
                self.results.add((p.idl, e.link, current_node.idl))
                self.g(p,i+1)

        for e in current_node.properties:
            for val in e.values:
                if val.defined:
                    self.results.add((current_node.idl, e.link, val.idl))
                    self.g(val,i+1)

    def __call__(self, current_node):
        self.g(current_node)
        return self.results

class QN(tuple):
    def __new__(cls):
        return tuple.__new__(cls, ([],[]))

    @property
    def subpaths(self):
        return self[0]
    @subpaths.setter
    def subpaths(self, toset):
        del self[0][:]
        self[0].extend(toset)

    @property
    def path(self):
        return self[1]

class QU(object):
    def __init__(self, start):
        self.seen = list()
        self.lean = list()
        self.paths = list()
        self.start = start

    def b(self, CUR, LIST, IS_INV):
        ret = []
        is_good = False

        for e in LIST:
            if IS_INV:
                p = [e.owner]
            else:
                p = e.values

            for x in p:
                if IS_INV:
                    self.lean.append((x.idl, e.link, None))
                else:
                    self.lean.append((None, e.link, x.idl))

                subpath = self.g(x)
                if len(self.lean) > 0:
                    self.lean.pop()

                if subpath[0]:
                    is_good = True
                    subpath[1].path.insert(0, (CUR.idl, e, x.idl))
                    ret.insert(0, subpath[1])
        return is_good, ret

    def k(self):
        pass

    def g(self, current_node):
        if current_node.defined:
            if len(self.lean) > 0:
                tmp = list(self.lean)
                self.paths.append(tmp)
            return True, QN()
        else:
            if current_node in self.seen:
                return False, QN()
            else:
                self.seen.append(current_node)

            retp = self.b(current_node, current_node.owner_properties, True)
            reto = self.b(current_node, current_node.properties, False)

            self.seen.pop()
            subpaths = retp[1]+reto[1]
            if (len(subpaths) == 1):
                ret = subpaths[0]
            else:
                ret = QN()
                ret.subpaths = subpaths
            return (retp[0] or reto[0], ret)

    def __call__(self):
        self.g(self.start)
        return self.paths

class DescendantTripler(object):
    def __init__(self, start):
        self.seen = set()
        self.start = start
        self.graph = R.Graph()

    def g(self, current_node):
        if current_node in self.seen:
            return
        else:
            self.seen.add(current_node)

        if not current_node.defined:
            return

        for e in current_node.properties:
            for val in e.values:
                if val.defined:
                    self.graph.add((current_node.idl, e.link, val.idl))
                    self.g(val)

    def __call__(self):
        self.g(self.start)
        return self.graph

[docs]class Legends(object):
    """ Gets a list of the objects which can not be deleted freely from the transitive closure.

    "Heroes get remembered, but legends never die."
    """
    def __init__(self, start, graph=None):
        self.talked_about = dict()
        self.seen = set()
        self.start = start
        self.graph = graph

    def legends(self, o, depth=0):
        if o in self.seen:
            return
        self.seen.add(o)
        for prop in o.properties:
            for value in prop.values:
                if value != self.start:
                    count = self.count(value)
                    self.talked_about[value] = count - 1
                    self.legends(value, depth+1)

    def count(self, o):
        if o in self.talked_about:
            return self.talked_about[o]
        else:
            i = 0
            if self.graph is not None:
                for _ in self.graph.triples((None, None, o.idl)):
                    i += 1
            else:
                for prop in o.owner_properties:
                    if prop.owner.defined:
                        i += 1
            return i

    def __call__(self):
        self.legends(self.start)
        return {x for x in self.talked_about if self.talked_about[x] > 0}


class HeroTripler(object):
    def __init__(self, start, graph=None, legends=None):
        self.seen = set()
        self.start = start
        self.heroslist = set()
        self.results = R.Graph()
        self.graph = graph

        if legends is None:
            self.legends = Legends(self.start, graph)()
        else:
            self.legends = legends

    def isLegend(self, o):
        return o in self.legends

    def isHero(self, o):
        return o in self.heroslist

    def heros(self, o, depth=0):
        if o in self.seen:
            return
        self.seen.add(o)

        for prop in o.properties:
            for value in prop.values:
                if not self.isLegend(value):
                    self.heros(value, depth+1)
                    self.hero(value)

    def hero(self, o):
        if not self.isHero(o):
            if self.graph is not None:
                for trip in self.graph.triples((o.idl, None, None)):
                    self.results.add(trip)
            else:
                for e in o.properties:
                    for val in e.values:
                        if val.defined:
                            self.results.add((o.idl, e.link, val.idl))
            self.heroslist.add(o)

    def __call__(self):
        self.heros(self.start)
        self.hero(self.start)
        return self.results

[docs]class IdentifierMissingException(Exception):
    """ Indicates that an identifier should be available for the object in
        question, but there is none """
    def __init__(self, dataObject="[unspecified object]", *args, **kwargs):
        super().__init__("An identifier should be provided for {}".format(str(dataObject)), *args, **kwargs)
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