

    
      
          
            
  
fairgraph: a Python API for the EBRAINS Knowledge Graph

fairgraph is an experimental Python library for working with metadata
in the HBP/EBRAINS Knowledge Graph, with a particular focus on data reuse,
although it is also useful in metadata registration/curation.
The API is not stable, and is subject to change.
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Quickstart


Installation

To get the latest release:

pip install fairgraph





To get the development version:

git clone https://github.com/HumanBrainProject/fairgraph.git
pip install -r ./fairgraph/requirements.txt
pip install -U ./fairgraph







Basic setup

The basic idea of the library is to represent metadata nodes from the Knowledge Graph as Python objects.
Communication with the Knowledge Graph service is through a client object,
for which an access token associated with an EBRAINS account is needed.

If you are working in a Collaboratory Jupyter notebook, the client will take its access token from the notebook automatically:

from fairgraph import KGClient

client = KGClient()





If working outside the Collaboratory, you will need to obtain a token
(for example from the KG Editor if you are a curator, or using clb_oauth.get_token() in a Collaboratory Jupyter notebook)
and save it as an environment variable, e.g. at a shell prompt:

export KG_AUTH_TOKEN=eyJhbGci...nPq





and then in Python:

token = os.environ['KG_AUTH_TOKEN']





Once you have a token:

from fairgraph import KGClient

client = KGClient(token)







Retrieving metadata from the Knowledge Graph

The different metadata/data types available in the Knowledge Graph are grouped into modules
within the openminds module.
For example:

from fairgraph.openminds.core import DatasetVersion





Using these classes, it is possible to list all metadata matching a particular criterion, e.g.:

datasets = DatasetVersion.list(client, from_index=10, size=10)





If you know the unique identifier of an object, you can retrieve it directly:

dataset_of_interest = Dataset.from_id("153ec151-b1ae-417b-96b5-4ce9950a3c56", client)
dataset_of_interest.show()





Links between metadata in the Knowledge Graph are not followed automatically,
to avoid unnecessary network traffic, but can be followed with the resolve() method:

dataset_license = dataset_of_interest.license.resolve(client)





The associated metadata are accessible as attributes of the Python objects, e.g.:

print(dataset_of_interest.description)





You can also access any associated data:

print(dataset.files)
dataset.download(dataset.files[0])







Advanced queries

While certain filters and queries are built in (such as the filter by brain region, above),
more complex queries are possible using the Nexus query API.

from fairgraph.base import KGQuery
from fairgraph.minds import Dataset

query = {
   "path": "minds:specimen_group / minds:subjects / minds:samples / minds:methods / schema:name",
   "op": "in",
   "value": ["Electrophysiology recording",
            "Voltage clamp recording",
            "Single electrode recording",
            "functional magnetic resonance imaging"]
}
context = {
            "schema": "http://schema.org/",
            "minds": "https://schema.hbp.eu/minds/"
}

activity_datasets = KGQuery(Dataset, query, context).resolve(client)
for dataset in activity_datasets:
   print("* " + dataset.name)







Storing and editing metadata

For those users who have the necessary permissions to store and edit metadata in the Knowledge Graph,
fairgraph objects can be created or edited in Python, and then saved back to the Knowledge Graph, e.g.:

from fairgraph.core import Person, Organization, use_namespace
from fairgraph.commons import Address

use_namespace("neuralactivity")

mgm = Organization("Metro-Goldwyn-Mayer")
mgm.save(client)
author = Person("Laurel", "Stan", "laurel@example.com", affiliation=mgm)
author.save(client)





mgm.address = Address(locality='Hollywood', country='United States')
mgm.save(client)







Getting help

In case of questions about fairgraph, please e-mail support@humanbrainproject.eu.
If you find a bug or would like to suggest an enhancement or new feature,
please open a ticket in the issue tracker [https://github.com/HumanBrainProject/fairgraph/issues].
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Installation

To get the latest release:

pip install fairgraph





To get the development version:

git clone https://github.com/HumanBrainProject/fairgraph.git
pip install -r ./fairgraph/requirements.txt
pip install -U ./fairgraph








          

      

      

    

  

    
      
          
            
  
About the Knowledge Graph

The Human Brain Project/EBRAINS Knowledge Graph is a metadata store for neuroscience.

When sharing neuroscience data, it is essential to also share all of the context and background
information needed to interpret and understand the data:
the age of the subject, the sampling rate of the recording system, etc.
For the HBP/EBRAINS data sharing platform, the actual data files are stored at the Swiss National
Supercomputing Center, CSCS. All of the metadata associated with these files (including the
precise file locations) is stored in the Knowledge Graph.

There are many ways to access the contents of the Knowledge Graph: through a
graphical search interface [https://kg.ebrains.eu/search], with an anatomical search through the EBRAINS brain atlases,
through web services, and through Python clients.

fairgraph is an experimental, high-level Python client for the Knowledge Graph, which aims to
be convenient, powerful and easy-to-use.
Alternative ways to access the Knowledge Graph programmatically are summarized in the section
“Alternatives” below.


Structure

The HBP/EBRAINS Knowledge Graph is a semantic graph database (in the sense of graph theory [https://en.wikipedia.org/wiki/Graph_theory]).
It consists of “nodes”, each of which contains metadata about a specific aspect of a neuroscience
experiment. These nodes are connected to each other, and the connections represent the
relationships between the different pieces of metadata (for example, a node representing a
slice of rat hippocampus will be connected to other nodes representing each of the neurons
in that slice that was recorded from with an electrode, or reconstructed from microscopy images.
The connections between nodes are of many different types, so that we can represent precisely
the meaning of the connection, the type of the relationship
(this is why we call it a _semantic_ graph).
This graph structure gives great flexibility and ease of evolution compared to a traditional
database.


Todo

insert a figure here showing a part of the graph



fairgraph maps the Knowledge Graph onto connected Python objects.
For example, a node in the graph containing metadata about a neuron whose activity was
recorded using patch-clamp electrophysiology is represented by a Python object
PatchedCell whose attributes correspond to the metadata stored in that node
_and_ to the semantic connections to other nodes.


Alternatives


Todo

write about KG Query API, pyxus, KG Query Python pip








          

      

      

    

  

    
      
          
            
  
Querying the Knowledge Graph


Setting up a connection

Communication between fairgraph metadata objects and the Knowledge Graph web service is through
a client object, for which an access token associated with an HBP Identity account is needed.
To obtain an HBP Identity account, please see https://services.humanbrainproject.eu/oidc/account/request.

If you are working in an HBP Collaboratory Jupyter notebook, you have already logged in with your
user name and password, so you can get an access token as follows:

token = clb_oauth.get_token()





If working outside the Collaboratory, we recommend you obtain a token from whichever authentication endpoint
is available to you, and save it as an environment variable so the client can find it, e.g. at a shell prompt:

export KG_AUTH_TOKEN=eyJhbGci...nPq





You can then create the client object:

>>> from fairgraph.client_v3 import KGv3Client as KGClient
>>> client = KGClient()





You can also pass the token explicitly to the client:

>>> client = KGClient(token)







Listing the available metadata types

Each type of metadata node in the Knowledge Graph is represented by a Python class.
These classes are organized into modules according to the openMINDS schemas.
For a full list of modules, see Metadata domains.

To get a list of classes in a given module, import the module and then run
list_kg_classes(), e.g.:

>>> import fairgraph.openminds.core as omcore

>>> omcore.list_kg_classes()
[fairgraph.openminds.core.research.behavioral_protocol.BehavioralProtocol,
fairgraph.openminds.core.actors.contact_information.ContactInformation,
fairgraph.openminds.core.data.content_type.ContentType,
fairgraph.openminds.core.miscellaneous.doi.DOI,
fairgraph.openminds.core.products.dataset.Dataset,
fairgraph.openminds.core.products.dataset_version.DatasetVersion,
fairgraph.openminds.core.data.file.File,
fairgraph.openminds.core.data.file_bundle.FileBundle,
fairgraph.openminds.core.data.file_repository.FileRepository,
fairgraph.openminds.core.data.file_repository_structure.FileRepositoryStructure,
fairgraph.openminds.core.miscellaneous.funding.Funding,
fairgraph.openminds.core.miscellaneous.gridid.GRIDID,
fairgraph.openminds.core.miscellaneous.isbn.ISBN,
fairgraph.openminds.core.data.license.License,
fairgraph.openminds.core.products.meta_data_model.MetaDataModel,
fairgraph.openminds.core.products.meta_data_model_version.MetaDataModelVersion,
fairgraph.openminds.core.products.model.Model,
fairgraph.openminds.core.products.model_version.ModelVersion,
fairgraph.openminds.core.miscellaneous.orcid.ORCID,
fairgraph.openminds.core.actors.organization.Organization,
fairgraph.openminds.core.actors.person.Person,
fairgraph.openminds.core.products.project.Project,
fairgraph.openminds.core.research.protocol.Protocol,
fairgraph.openminds.core.research.protocol_execution.ProtocolExecution,
fairgraph.openminds.core.miscellaneous.rorid.RORID,
fairgraph.openminds.core.miscellaneous.swhid.SWHID,
fairgraph.openminds.core.data.service_link.ServiceLink,
fairgraph.openminds.core.products.software.Software,
fairgraph.openminds.core.products.software_version.SoftwareVersion,
fairgraph.openminds.core.research.stimulation.Stimulation,
fairgraph.openminds.core.research.subject.Subject,
fairgraph.openminds.core.research.subject_group.SubjectGroup,
fairgraph.openminds.core.research.subject_group_state.SubjectGroupState,
fairgraph.openminds.core.research.subject_state.SubjectState,
fairgraph.openminds.core.research.tissue_sample.TissueSample,
fairgraph.openminds.core.research.tissue_sample_collection.TissueSampleCollection,
fairgraph.openminds.core.research.tissue_sample_collection_state.TissueSampleCollectionState,
fairgraph.openminds.core.research.tissue_sample_state.TissueSampleState,
fairgraph.openminds.core.miscellaneous.url.URL]







Listing all metadata nodes of a given type

To obtain a list of all the metadata nodes of a given type, import the associated class and use
the list() method, passing the client object you created previously,
e.g. to get a list of patched cells:

from fairgraph.openminds.core import License

licenses = License.list(client)





By default, this gives you the first 100 results.
You can change the number of results retrieved and the starting point, e.g.

licenses = License.list(client, from_index=15, size=10)





This returns 10 nodes starting with the 15th. To see how many nodes there are in total:

License.count(client)






Note

if you consistently retrieve an empty list, it is probably because you do not
yet have the necessary permissions. See Access permissions for more information.





Filtering/searching

To obtain only metadata nodes that have certain properties, you can filter the list of nodes.
For example, to see only datasets whose name contain the phrase ‘patch-clamp’:

from fairgraph.openminds.core import DatasetVersion

datasets = DatasetVersion.list(client, name="patch-clamp")






Warning

the filtering system is currently primitive, and unaware of hierarchies, e.g.
filtering by “hippocampus” will not return cells with the brain region set to
“hippocampus CA1”. This is on our list of things to fix soon!
To see a list of possible search terms, use the fields() attribute,
e.g. DatasetVersion.fields.





Retrieving a specific node based on its name or id

If you know the name or unique id of a node in the KnowledgeGraph, you can retrieve it directly:

dataset_of_interest = DatasetVersion.by_name('Whole cell patch-clamp recordings of cerebellar Golgi cells', client)
dataset_of_interest = DatasetVersion.from_id('17196b79-04db-4ea4-bb69-d20aab6f1d62', client)







Viewing metadata and connections

Once you have retrieved a node of interest, the associated metadata are available as attributes of the
Python object, e.g.:

>>> dataset_of_interest.id
'https://kg.ebrains.eu/api/instances/17196b79-04db-4ea4-bb69-d20aab6f1d62'

>>> dataset_of_interest.uuid
'17196b79-04db-4ea4-bb69-d20aab6f1d62'

>>> dataset_of_interest.description[:100] + "..."
'The Golgi cells, together with granule cells and mossy fibers, form a neuronal microcircuit regulati...'





Connections between graph nodes are also available as attributes:

>>> dataset_of_interest.license
KGProxyV3([<class 'fairgraph.openminds.core.data.license.License'>], 'https://kg.ebrains.eu/api/instances/6ebce971-7f99-4fbc-9621-eeae47a70d85')





By default, for performance reasons, connections are not followed, and instead you will see either
a KGQuery or KGProxy object. In both these cases, follow the connection using the
resolve() method, e.g.:

>>> license = dataset_of_interest.license.resolve(client)

>>> license.name
'Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International'






Note

It is rather cumbersome to have to follow all these connections manually.
In the near future, you will be able to ask fairgraph to resolve the connections for you,
although with the risk of poor performance if your node of interest is indirectly
connected to many other nodes in the graph.





Strict mode

fairgraph is quite strict about which metadata attributes and data types are expected,
somewhat stricter than the Knowledge Graph itself.
If you find that certain queries produce errors, you can relax this strict checking for
a given node type as follows:

DatasetVersion.set_strict_mode(False)









          

      

      

    

  

    
      
          
            
  
Creating and updating metadata nodes

To create a new metadata node, create an instance of the appropriate Python class,
then use the save() method, e.g.:

from fairgraph.openminds.core import SoftwareVersion, URL

# By default, fairgraph strictly enforces required fields.
# For demonstration purposes we turn this enforcement off here.
SoftwareVersion.set_strict_mode(False)

sv = SoftwareVersion(
    name="numpy",
    alias="numpy",
    version_identifier="1.14.9"
)
sv.save(client, space="myspace")





To update a node, edit the attributes of the corresponding Python object, then save() again:

from fairgraph.base_v3 import IRI

sv.homepage = URL(url=IRI("https://numpy.org"))
sv.save(client)





(Note that for updating existing objects you don’t need to specify the space.)


How does fairgraph distinguish between creating a new node and modifying an existing one?

If a previously-created node has been retrieved from the Knowledge Graph, it will have a unique ID,
and therefore calling save() will update the node with this ID.

If a new Python object is created with the same or similar metadata, fairgraph queries for
a node with matching metadata for a subset of the fields.
If you want to know which fields are included in the match, examine the existence_query_fields
attribute, e.g.:

>>> SoftwareVersion.existence_query_fields
('alias', 'version_identifier')







Permissions

If you get an error message when trying to create or update a node, it may be because you do not
have the necessary permissions. See Access permissions for more information.





          

      

      

    

  

    
      
          
            
  
Metadata domains


KG version 3






KG version 2




fairgraph currently provides the following modules for working with KG v3:


	minds

	“Minimal Information for Neuroscience DataSets” - metadata common to all neuroscience
datasets independent of the type of investigation



	uniminds

	an updated version of MINDS



	electrophysiology

	metadata relating to patch clamp and sharp electrode intracellular recordings in vitro.
Support for extracellular recording, tetrodes, multi-electrode arrays and in vivo recordings
coming soon.



	brainsimulation

	metadata relating to modelling, simulation and validation



	software

	metadata relating to software used in neuroscience (for simulation, data analysis, stimulus
presentation, etc.)



	core

	metadata for entities that are used in multiple contexts (e.g. in both electrophysiology and
in simulation).



	commons

	metadata that are not specific to EBRAINS, typically these refer to URIs in standard
ontologies, outside the Knowledge Graph.





Additional modules are planned, e.g. for fMRI, functional optical imaging.
In addition, the base, commons, and utility modules provide additional tools for structuring
metadata and for working with fairgraph objects.





          

      

      

    

  

    
      
          
            
  
openminds.core


	
fairgraph.openminds.core.list_kg_classes()

	List all KG classes defined in this module








          

      

      

    

  

    
      
          
            
  
openminds.controlledterms


	
fairgraph.openminds.controlledterms.list_kg_classes()

	List all KG classes defined in this module








          

      

      

    

  

    
      
          
            
  
openminds.sands


	
fairgraph.openminds.sands.list_kg_classes()

	List all KG classes defined in this module








          

      

      

    

  

    
      
          
            
  
openminds.computation


	
fairgraph.openminds.computation.list_kg_classes()

	List all KG classes defined in this module








          

      

      

    

  

    
      
          
            
  
minds

“Minimal Information for Neuroscience DataSets” - metadata common to all neuroscience
datasets independent of the type of investigation


	
class fairgraph.minds.Person(id=None, instance=None, **properties)

	Bases: fairgraph.minds.MINDSObject


	A person associated with research data or models, for example as an experimentalist,

	or a data analyst.






	Parameters

	
	identifier (str) – 


	name (str) – 


	shortname (str) – 













	
class fairgraph.minds.Activity(id=None, instance=None, **properties)

	Bases: fairgraph.minds.MINDSObject

A research activity.


	Parameters

	
	identifier (str) – 


	name (str) – 


	ethics_approval (EthicsApproval) – 


	ethics_authority (EthicsAuthority) – 


	methods (Method) – 


	preparation (Preparation) – 


	protocols (Protocol) – 













	
class fairgraph.minds.AgeCategory(id=None, instance=None, **properties)

	Bases: fairgraph.minds.MINDSObject

An age category, e.g. “adult”, “juvenile”


	Parameters

	
	identifier (str) – 


	name (str) – 













	
class fairgraph.minds.EthicsApproval(id=None, instance=None, **properties)

	Bases: fairgraph.minds.MINDSObject

Record of an  ethics approval.


	Parameters

	
	identifier (str) – 


	name (str) – 


	generated_by (EthicsAuthority) – 













	
class fairgraph.minds.EthicsAuthority(id=None, instance=None, **properties)

	Bases: fairgraph.minds.MINDSObject

A entity legally authorised to approve or deny permission to conduct an experiment on ethical grounds.


	Parameters

	
	identifier (str) – 


	name (str) – 













	
class fairgraph.minds.Dataset(id=None, instance=None, **properties)

	Bases: fairgraph.minds.MINDSObject

A collection of related data files.


	Parameters

	
	activity (Activity) – 


	container_url_as_ZIP (bool) – 


	container_url (str) – 


	datalink (str) – 


	dataset_doi (str) – 


	description (str) – 


	external_datalink (str) – 


	identifier (str) – 


	name (str) – 


	release_date (datetime) – 


	component (PLAComponent) – 


	contributors (Person) – 


	doireference (str) – 


	embargo_status (EmbargoStatus) – 


	formats (Format) – 


	license (License) – 


	modality (Modality) – 


	owners (Person) – 


	parcellation_atlas (ParcellationAtlas) – 


	parcellation_region (ParcellationRegion) – 


	part_of (str) – 


	publications (Publication) – 


	reference_space (ReferenceSpace) – 


	specimen_group (SpecimenGroup) – 









	
methods(client, api='query', scope='released')

	Return a list of experimental methods associated with the dataset






	
classmethod list(client, size=100, from_index=0, api='query', scope='released', resolved=False, **filters)

	List all objects of this type in the Knowledge Graph










	
class fairgraph.minds.EmbargoStatus(id=None, instance=None, **properties)

	Bases: fairgraph.minds.MINDSObject

Information about the embargo period during which a given dataset cannot be publicly shared.


	Parameters

	
	identifier (str) – 


	name (str) – 













	
class fairgraph.minds.File(id=None, instance=None, **properties)

	Bases: fairgraph.minds.MINDSObject

Metadata about a single file.


	Parameters

	
	absolute_path (str) – 


	byte_size (int) – 


	content_type (str) – 


	hash (str) – 


	identifier (str) – 


	last_modified (datetime) – 


	name (str) – 


	relative_path (str) – 













	
class fairgraph.minds.FileAssociation(id=None, instance=None, **properties)

	Bases: fairgraph.minds.MINDSObject

A link between a file and a dataset.


	Parameters

	
	from (File) – 


	identifier (str) – 


	name (str) – 


	to (Dataset) – 













	
class fairgraph.minds.Format(id=None, instance=None, **properties)

	Bases: fairgraph.minds.MINDSObject

A file/data format.


	Parameters

	
	identifier (str) – 


	name (str) – 













	
class fairgraph.minds.License(id=None, instance=None, **properties)

	Bases: fairgraph.minds.MINDSObject

A license governing sharing of a dataset.


	Parameters

	
	identifier (str) – 


	name (str) – 













	
class fairgraph.minds.Method(id=None, instance=None, **properties)

	Bases: fairgraph.minds.MINDSObject

An experimental method.


	Parameters

	
	identifier (str) – 


	name (str) – 













	
class fairgraph.minds.Modality(id=None, instance=None, **properties)

	Bases: fairgraph.minds.MINDSObject

A recording modality.


	Parameters

	
	identifier (str) – 


	name (str) – 













	
class fairgraph.minds.ParcellationAtlas(id=None, instance=None, **properties)

	Bases: fairgraph.minds.MINDSObject

A brain atlas in which the brain of a given species of animal is divided into regions.


	Parameters

	
	identifier (str) – 


	name (str) – 













	
class fairgraph.minds.ParcellationRegion(id=None, instance=None, **properties)

	Bases: fairgraph.minds.MINDSObject

A brain region as defined by a brain atlas.


	Parameters

	
	alias (str) – 


	identifier (str) – 


	name (str) – 


	url (str) – 


	species (Species) – 













	
class fairgraph.minds.PLAComponent(id=None, instance=None, **properties)

	Bases: fairgraph.minds.MINDSObject

A data or software component, as defined in the HBP “project lifecycle” application.


	Parameters

	
	description (str) – 


	identifier (str) – 


	name (str) – 


	component (str) – 













	
class fairgraph.minds.Preparation(id=None, instance=None, **properties)

	Bases: fairgraph.minds.MINDSObject

An experimental preparation.


	Parameters

	
	identifier (str) – 


	name (str) – 













	
class fairgraph.minds.Protocol(id=None, instance=None, **properties)

	Bases: fairgraph.minds.MINDSObject

An experimental procotol.


	Parameters

	
	identifier (str) – 


	name (str) – 













	
class fairgraph.minds.Publication(id=None, instance=None, **properties)

	Bases: fairgraph.minds.MINDSObject

A scientific publication.


	Parameters

	
	cite (str) – 


	doi (str) – 


	identifier (str) – 


	name (str) – 


	authors (Person) – 













	
class fairgraph.minds.ReferenceSpace(id=None, instance=None, **properties)

	Bases: fairgraph.minds.MINDSObject

A reference space for a brain atlas.


	Parameters

	
	identifier (str) – 


	name (str) – 













	
class fairgraph.minds.Role(id=None, instance=None, **properties)

	Bases: fairgraph.minds.MINDSObject

The role of a person within an experiment.


	Parameters

	
	identifier (str) – 


	name (str) – 













	
class fairgraph.minds.Sample(id=None, instance=None, **properties)

	Bases: fairgraph.minds.MINDSObject

A sample of neural tissue.


	Parameters

	
	container_url (str) – 


	identifier (str) – 


	name (str) – 


	weight_post_fixation (str) – 


	weight_pre_fixation (str) – 


	methods (Method) – 


	parcellation_atlas (ParcellationAtlas) – 


	parcellation_region (ParcellationRegion) – 


	reference (str) – 













	
class fairgraph.minds.Sex(id=None, instance=None, **properties)

	Bases: fairgraph.minds.MINDSObject

The sex of an animal or person from whom/which data were obtained.


	Parameters

	
	identifier (str) – 


	name (str) – 













	
class fairgraph.minds.SoftwareAgent(id=None, instance=None, **properties)

	Bases: fairgraph.minds.MINDSObject

Software that performed a given activity.


	Parameters

	
	description (str) – 


	identifier (str) – 


	name (str) – 













	
class fairgraph.minds.Species(id=None, instance=None, **properties)

	Bases: fairgraph.minds.MINDSObject

The species of an experimental subject, expressed with the binomial nomenclature.


	Parameters

	
	identifier (str) – 


	name (str) – 













	
class fairgraph.minds.SpecimenGroup(id=None, instance=None, **properties)

	Bases: fairgraph.minds.MINDSObject

A group of experimental subjects.


	Parameters

	
	identifier (str) – 


	name (str) – 


	subjects (Subject) – 













	
class fairgraph.minds.Subject(id=None, instance=None, **properties)

	Bases: fairgraph.minds.MINDSObject

The organism that is the subject of an experimental investigation.


	Parameters

	
	cause_of_death (str) – 


	genotype (str) – 


	identifier (str) – 


	name (str) – 


	strain (str) – 


	strains (str) – 


	weight (str) – 


	age (str) – 


	age_category (AgeCategory) – 


	samples (Sample) – 


	sex (Sex) – 


	species (Species) – 













	
fairgraph.minds.list_kg_classes()

	List all KG classes defined in this module






	
fairgraph.minds.Project

	alias of fairgraph.minds.PLAComponent








          

      

      

    

  

    
      
          
            
  
uniminds

An updated version of MINDS


	
class fairgraph.uniminds.UnimindsObject(id=None, instance=None, **properties)

	Bases: fairgraph.minds.MINDSObject






	
class fairgraph.uniminds.UnimindsOption(id=None, instance=None, **properties)

	Bases: fairgraph.minds.MINDSObject






	
class fairgraph.uniminds.Person(id=None, instance=None, **properties)

	Bases: fairgraph.uniminds.UnimindsObject


	A person associated with research data or models, for example as an experimentalist,

	or a data analyst.






	Parameters

	
	alternatives (KGObject) – 


	email (str) – 


	family_name (str) – 


	given_name (str) – 


	identifier (str) – 


	name (str) – 


	orcid (str) – 













	
class fairgraph.uniminds.AbstractionLevel(id=None, instance=None, **properties)

	Bases: fairgraph.uniminds.UnimindsOption

Level of abstraction for a neuroscience model, e.g.rate neurons, spiking neurons


	Parameters

	
	alternatives (KGObject) – 


	identifier (str) – 


	name (str) – 













	
class fairgraph.uniminds.AgeCategory(id=None, instance=None, **properties)

	Bases: fairgraph.uniminds.UnimindsOption

An age category, e.g. “adult”, “juvenile”


	Parameters

	
	alternatives (KGObject) – 


	identifier (str) – 


	name (str) – 













	
class fairgraph.uniminds.BrainStructure(id=None, instance=None, **properties)

	Bases: fairgraph.uniminds.UnimindsOption

A sub-structure or region with the brain.


	Parameters

	
	alternatives (KGObject) – 


	identifier (str) – 


	name (str) – 













	
class fairgraph.uniminds.CellularTarget(id=None, instance=None, **properties)

	Bases: fairgraph.uniminds.UnimindsOption

The type of neuron or glial cell that is the focus of the study.


	Parameters

	
	alternatives (KGObject) – 


	identifier (str) – 


	name (str) – 













	
class fairgraph.uniminds.Country(id=None, instance=None, **properties)

	Bases: fairgraph.uniminds.UnimindsOption

A geographical country.


	Parameters

	
	alternatives (KGObject) – 


	identifier (str) – 


	name (str) – 













	
class fairgraph.uniminds.Dataset(id=None, instance=None, **properties)

	Bases: fairgraph.uniminds.UnimindsObject

A collection of related data files.


	Parameters

	
	description (str) – 


	identifier (str) – 


	intended_release_date (datetime) – 


	name (str) – 


	brain_structure (BrainStructure) – 


	cellular_target (CellularTarget) – 


	contributor (Person) – 


	custodian (Person) – 


	doi (Doi) – 


	embargo_status (EmbargoStatus) – 


	ethics_approval (EthicsApproval) – 


	funding_information (FundingInformation) – 


	hbp_component (HBPComponent) – 


	license (License) – 


	main_contact (Person) – 


	main_file_bundle (FileBundle) – 


	method (Method) – 


	project (Project) – 


	publication (Publication) – 


	species (Species) – 


	study_target (StudyTarget) – 


	subjectgroup (SubjectGroup) – 













	
class fairgraph.uniminds.Disability(id=None, instance=None, **properties)

	Bases: fairgraph.uniminds.UnimindsOption

A disability or disease.


	Parameters

	
	alternatives (KGObject) – 


	identifier (str) – 


	name (str) – 













	
class fairgraph.uniminds.Doi(id=None, instance=None, **properties)

	Bases: fairgraph.uniminds.UnimindsOption

Digital Object Identifier (https://www.doi.org)


	Parameters

	
	citation (str) – 


	identifier (str) – 


	name (str) – 













	
class fairgraph.uniminds.EmbargoStatus(id=None, instance=None, **properties)

	Bases: fairgraph.uniminds.UnimindsOption

Information about the embargo period during which a given dataset cannot be publicly shared.


	Parameters

	
	alternatives (KGObject) – 


	identifier (str) – 


	name (str) – 













	
class fairgraph.uniminds.EthicsApproval(id=None, instance=None, **properties)

	Bases: fairgraph.uniminds.UnimindsObject

Record of an  ethics approval.


	Parameters

	
	alternatives (KGObject) – 


	hbpethicsapproval (str) – 


	identifier (str) – 


	name (str) – 


	country_of_origin (Country) – 


	ethics_authority (EthicsAuthority) – 













	
class fairgraph.uniminds.EthicsAuthority(id=None, instance=None, **properties)

	Bases: fairgraph.uniminds.UnimindsOption

A entity legally authorised to approve or deny permission to conduct an experiment on ethical grounds.


	Parameters

	
	alternatives (KGObject) – 


	identifier (str) – 


	name (str) – 













	
class fairgraph.uniminds.ExperimentalPreparation(id=None, instance=None, **properties)

	Bases: fairgraph.uniminds.UnimindsOption

An experimental preparation.


	Parameters

	
	alternatives (KGObject) – 


	identifier (str) – 


	name (str) – 













	
class fairgraph.uniminds.File(id=None, instance=None, **properties)

	Bases: fairgraph.uniminds.UnimindsObject

Metadata about a single file.


	Parameters

	
	alternatives (KGObject) – 


	description (str) – 


	identifier (str) – 


	name (str) – 


	url (str) – 


	mime_type (MimeType) – 













	
class fairgraph.uniminds.FileAssociation(id=None, instance=None, **properties)

	Bases: fairgraph.uniminds.UnimindsObject

A link between a file and a dataset.


	Parameters

	
	from (File) – 


	identifier (str) – 


	name (str) – 


	to (Dataset) – 













	
class fairgraph.uniminds.FileBundle(id=None, instance=None, **properties)

	Bases: fairgraph.uniminds.UnimindsObject

A collection of files (e.g. in a folder or directory structure)


	Parameters

	
	alternatives (KGObject) – 


	description (str) – 


	identifier (str) – 


	name (str) – 


	url (str) – 


	usage_notes (str) – 


	file (File) – 


	file_bundle (FileBundle) – 


	mime_type (MimeType) – 


	model_instance (ModelInstance) – 













	
class fairgraph.uniminds.FileBundleGroup(id=None, instance=None, **properties)

	Bases: fairgraph.uniminds.UnimindsObject

A collection of file bundles (see FileBundle)


	Parameters

	
	alternatives (KGObject) – 


	identifier (str) – 


	name (str) – 













	
class fairgraph.uniminds.FundingInformation(id=None, instance=None, **properties)

	Bases: fairgraph.uniminds.UnimindsObject

Information about the source of funding of a study.


	Parameters

	
	alternatives (KGObject) – 


	grant_id (str) – 


	identifier (str) – 


	name (str) – 













	
class fairgraph.uniminds.Genotype(id=None, instance=None, **properties)

	Bases: fairgraph.uniminds.UnimindsOption


	Genetic makeup of a study subject, typically a reference to an inbred strain,

	with or without mutations.






	Parameters

	
	alternatives (KGObject) – 


	identifier (str) – 


	name (str) – 













	
class fairgraph.uniminds.Handedness(id=None, instance=None, **properties)

	Bases: fairgraph.uniminds.UnimindsOption

Preferred hand (left, right, or ambidextrous)


	Parameters

	
	alternatives (KGObject) – 


	identifier (str) – 


	name (str) – 













	
class fairgraph.uniminds.HBPComponent(id=None, instance=None, **properties)

	Bases: fairgraph.uniminds.UnimindsObject

A data or software component, as defined in the HBP “project lifecycle” application.


	Parameters

	
	alternatives (KGObject) – 


	associated_task (str) – 


	identifier (str) – 


	name (str) – 


	component_owner (Person) – 













	
class fairgraph.uniminds.License(id=None, instance=None, **properties)

	Bases: fairgraph.uniminds.UnimindsOption

A license governing sharing of a dataset.


	Parameters

	
	alternatives (KGObject) – 


	fullname (str) – 


	identifier (str) – 


	name (str) – 


	url (str) – 













	
class fairgraph.uniminds.Method(id=None, instance=None, **properties)

	Bases: fairgraph.uniminds.UnimindsObject

An experimental method.


	Parameters

	
	alternatives (KGObject) – 


	description (str) – 


	fullname (str) – 


	identifier (str) – 


	name (str) – 


	brain_structure (BrainStructure) – 


	ethics_approval (EthicsApproval) – 


	experimental_preparation (ExperimentalPreparation) – 


	method_category (MethodCategory) – 


	publication (Publication) – 


	study_target (StudyTarget) – 


	submethod (Method) – 













	
class fairgraph.uniminds.MethodCategory(id=None, instance=None, **properties)

	Bases: fairgraph.uniminds.UnimindsOption

A category used for classifying experimental methods (see ExperimentalMethod)


	Parameters

	
	alternatives (KGObject) – 


	identifier (str) – 


	name (str) – 













	
class fairgraph.uniminds.MimeType(id=None, instance=None, **properties)

	Bases: fairgraph.uniminds.UnimindsOption

Media type of a document


	Parameters

	
	alternatives (KGObject) – 


	identifier (str) – 


	name (str) – 













	
class fairgraph.uniminds.ModelFormat(id=None, instance=None, **properties)

	Bases: fairgraph.uniminds.UnimindsOption

Programming or markup language used to describe or create a model


	Parameters

	
	alternatives (KGObject) – 


	identifier (str) – 


	name (str) – 













	
class fairgraph.uniminds.ModelInstance(id=None, instance=None, **properties)

	Bases: fairgraph.uniminds.UnimindsObject

A specific version/parameterization of a neuroscience model.


	Parameters

	
	alternatives (KGObject) – 


	description (str) – 


	identifier (str) – 


	license (License) – 


	name (str) – 


	version (str) – 


	abstraction_level (AbstractionLevel) – 


	brain_structure (BrainStructure) – 


	cellular_target (CellularTarget) – 


	contributor (Person) – 


	custodian (Person) – 


	main_contact (Person) – 


	used_dataset (KGObject) – 


	produced_dataset (Dataset) – 


	modelformat (ModelFormat) – 


	modelscope (ModelScope) – 


	publication (Publication) – 


	study_target (StudyTarget) – 


	embargo_status (EmbargoStatus) – 


	alternate_of (ModelInstance, MEModel) – 













	
class fairgraph.uniminds.ModelScope(id=None, instance=None, **properties)

	Bases: fairgraph.uniminds.UnimindsOption

‘What is being modelled’: a protein, a single cell, the entire brain, etc.


	Parameters

	
	alternatives (KGObject) – 


	identifier (str) – 


	name (str) – 













	
class fairgraph.uniminds.Organization(id=None, instance=None, **properties)

	Bases: fairgraph.uniminds.UnimindsObject

An organization associated with research data or models, e.g. a university, lab or department.


	Parameters

	
	alternatives (KGObject) – 


	identifier (str) – 


	name (str) – 


	created_as (str) – 













	
class fairgraph.uniminds.Project(id=None, instance=None, **properties)

	Bases: fairgraph.uniminds.UnimindsObject

A research project, which may have generated one or more datasets (see Dataset)


	Parameters

	
	alternatives (KGObject) – 


	description (str) – 


	identifier (str) – 


	name (str) – 


	coordinator (Person) – 













	
class fairgraph.uniminds.Publication(id=None, instance=None, **properties)

	Bases: fairgraph.uniminds.UnimindsObject

A scientific publication.


	Parameters

	
	alternatives (KGObject) – 


	identifier (str) – 


	name (str) – 


	url (str) – 


	brain_structure (BrainStructure) – 


	project (Project) – 


	publication_id (PublicationId) – 


	study_target (StudyTarget) – 


	subjectgroup (SubjectGroup) – 













	
class fairgraph.uniminds.PublicationId(id=None, instance=None, **properties)

	Bases: fairgraph.uniminds.UnimindsOption

Identifier for a publication (e.g. a DOI, a PubMed ID)


	Parameters

	
	alternatives (KGObject) – 


	identifier (str) – 


	name (str) – 


	publication (Publication) – 


	publication_id_type (PublicationIdType) – 













	
class fairgraph.uniminds.PublicationIdType(id=None, instance=None, **properties)

	Bases: fairgraph.uniminds.UnimindsOption

A type of publication identifier (e.g. ISBN, DOI)


	Parameters

	
	alternatives (KGObject) – 


	identifier (str) – 


	name (str) – 













	
class fairgraph.uniminds.Sex(id=None, instance=None, **properties)

	Bases: fairgraph.uniminds.UnimindsOption

The sex of an animal or person from whom/which data were obtained.


	Parameters

	
	alternatives (KGObject) – 


	identifier (str) – 


	name (str) – 













	
class fairgraph.uniminds.Species(id=None, instance=None, **properties)

	Bases: fairgraph.uniminds.UnimindsOption

The species of an experimental subject, expressed with the binomial nomenclature.


	Parameters

	
	alternatives (KGObject) – 


	identifier (str) – 


	name (str) – 













	
class fairgraph.uniminds.Strain(id=None, instance=None, **properties)

	Bases: fairgraph.uniminds.UnimindsOption

An inbred sub-population within a species.


	Parameters

	
	alternatives (KGObject) – 


	identifier (str) – 


	name (str) – 













	
class fairgraph.uniminds.StudyTarget(id=None, instance=None, **properties)

	Bases: fairgraph.uniminds.UnimindsObject

The focus of an experimental or modelling study.


	Parameters

	
	alternatives (KGObject) – 


	fullname (str) – 


	identifier (str) – 


	name (str) – 


	study_target_source (StudyTargetSource) – 


	study_target_type (StudyTargetType) – 













	
class fairgraph.uniminds.StudyTargetSource(id=None, instance=None, **properties)

	Bases: fairgraph.uniminds.UnimindsOption

Context of a study target, e.g. if the target is a brain region, the source might be an atlas.


	Parameters

	
	alternatives (KGObject) – 


	identifier (str) – 


	name (str) – 













	
class fairgraph.uniminds.StudyTargetType(id=None, instance=None, **properties)

	Bases: fairgraph.uniminds.UnimindsOption

Category of study target (see StudyTarget)


	Parameters

	
	alternatives (KGObject) – 


	identifier (str) – 


	name (str) – 













	
class fairgraph.uniminds.Subject(id=None, instance=None, **properties)

	Bases: fairgraph.uniminds.UnimindsObject

The organism that is the subject of an experimental investigation.


	Parameters

	
	age (str, float) – 


	age_range_max (str, float) – 


	age_range_min (str, float) – 


	alternatives (KGObject) – 


	identifier (str) – 


	name (str) – 


	age_category (AgeCategory) – 


	brain_structure (BrainStructure) – 


	cellular_target (CellularTarget) – 


	disability (Disability) – 


	genotype (Genotype) – 


	handedness (Handedness) – 


	publication (Publication) – 


	sex (Sex) – 


	species (Species) – 


	strain (Strain) – 


	study_target (StudyTarget) – 













	
class fairgraph.uniminds.SubjectGroup(id=None, instance=None, **properties)

	Bases: fairgraph.uniminds.UnimindsObject

A group of experimental subjects.


	Parameters

	
	age_range_max (str, float) – 


	age_range_min (str, float) – 


	alternatives (KGObject) – 


	description (str) – 


	identifier (str) – 


	name (str) – 


	num_of_subjects (int) – 


	age_category (AgeCategory) – 


	cellular_target (CellularTarget) – 


	brain_structure (BrainStructure) – 


	disability (Disability) – 


	genotype (Genotype) – 


	handedness (Handedness) – 


	publication (Publication) – 


	sex (Sex) – 


	species (Species) – 


	strain (Strain) – 


	study_target (StudyTarget) – 


	subjects (Subject) – 













	
class fairgraph.uniminds.TissueSample(id=None, instance=None, **properties)

	Bases: fairgraph.uniminds.UnimindsObject

A sample of brain tissue.


	Parameters

	
	alternatives (KGObject) – 


	identifier (str) – 


	name (str) – 


	subject (Subject) – 













	
fairgraph.uniminds.list_kg_classes()

	List all KG classes defined in this module








          

      

      

    

  

    
      
          
            
  
electrophysiology

Metadata for electrophysiology experiments.


	The following methods are currently supported:

	
	patch clamp recording in brain slices


	sharp electrode intracellular recording in brain slices






	Coming soon:

	
	patch clamp recordings in cultured neurons


	extracellular electrode recording, including tetrodes and multi-electrode arrays









	
class fairgraph.electrophysiology.Sensor(name, coordinate_system=None, coordinate_units=None, description=None, id=None, instance=None)

	Bases: fairgraph.base.KGObject

Object specific to sensors used in electrode array experiments


	Parameters

	
	name (str) – 


	coordinate_system (Distribution) – 


	coordinate_units (str) – 


	description (str) – 













	
class fairgraph.electrophysiology.Trace(name, data_location, generated_by, generation_metadata, channel, data_unit, time_step, part_of=None, retrieval_date=None, id=None, instance=None)

	Bases: fairgraph.base.KGObject

Single time series recorded during an experiment or simulation.


Trace represents a single recording from a single channel.
If you have a file containing recordings from multiple channels, or multiple
recordings from a single channel, use MultiChannelMultiTrialRecording.





	Parameters

	
	name (str) – 


	data_location (Distribution) – 


	generated_by (PatchClampExperiment) – 


	generation_metadata (QualifiedTraceGeneration) – 


	channel (int) – 


	data_unit (str) – 


	time_step (QuantitativeValue) – 


	part_of (Dataset) – 


	retrieval_date (datetime) – 













	
class fairgraph.electrophysiology.MultiChannelMultiTrialRecording(name, data_location, generated_by, generation_metadata, channel_names, data_unit, time_step, channel_type=None, part_of=None, id=None, instance=None)

	Bases: fairgraph.electrophysiology.Trace


	Multiple time series recorded during an experiment or simulation.

	Time series may be recorded from multiple channels.
If you have a file containing only a single recording from a single channel,
you may instead use Trace.






	Parameters

	
	name (str) – 


	data_location (Distribution) – 


	generated_by (PatchClampExperiment, ExtracellularElectrodeExperiment, ElectrodeArrayExperiment, EEGExperiment, ECoGExperiment) – 


	generation_metadata (QualifiedMultiTraceGeneration) – 


	channel_names (str) – 


	data_unit (str) – 


	time_step (QuantitativeValue) – 


	channel_type (ChannelType) – 


	part_of (Dataset) – 













	
class fairgraph.electrophysiology.PatchedCell(name, brain_location, collection=None, putative_cell_type=None, cell_type=None, morphology_type=None, experiments=None, pipette_id=None, seal_resistance=None, pipette_resistance=None, start_membrane_potential=None, end_membrane_potential=None, pipette_solution=None, liquid_junction_potential=None, labeling_compound=None, reversal_potential_cl=None, description=None, id=None, instance=None)

	Bases: fairgraph.base.KGObject

A cell recorded in patch clamp.


	Parameters

	
	name (str) – 


	brain_location (BrainRegion) – 


	collection (PatchedCellCollection) – 


	cell_type (CellType) – 


	experiments (PatchClampExperiment) – 


	pipette_id (str, int) – 


	seal_resistance (QuantitativeValue) – 


	pipette_resistance (QuantitativeValue) – 


	liquid_junction_potential (QuantitativeValue) – 


	start_membrane_potential (QuantitativeValue) – 


	end_membrane_potential (QuantitativeValue) – 


	pipette_solution (str) – 


	labeling_compound (str) – 


	reversal_potential_cl (QuantitativeValue) – 


	description (str) – 









	
classmethod list(client, size=100, from_index=0, api='query', scope='released', resolved=False, **filters)

	List all objects of this type in the Knowledge Graph










	
class fairgraph.electrophysiology.PatchedSlice(name, slice, recorded_cells, recording_activity=None, brain_location=None, bath_solution=None, description=None, id=None, instance=None)

	Bases: fairgraph.base.KGObject

A slice that has been recorded from using patch clamp.


	Parameters

	
	name (str) – 


	slice (Slice) – 


	recorded_cells (PatchedCellCollection) – 


	recording_activity (PatchClampActivity) – 


	brain_location (BrainRegion) – 


	bath_solution (QuantitativeValue) – 


	description (str) – 













	
class fairgraph.electrophysiology.PatchedCellCollection(name, cells, slice=None, id=None, instance=None)

	Bases: fairgraph.base.KGObject

A collection of patched cells.


	Parameters

	
	name (str) – 


	cells (PatchedCell) – 


	slice (PatchedSlice) – 













	
class fairgraph.electrophysiology.CellCulture(name, subject, cells, culturing_activity=None, experiment=None, id=None, instance=None)

	Bases: fairgraph.base.KGObject

A cell culture.


	Parameters

	
	name (str) – 


	subject (Subject) – 


	cells (PatchedCell) – 


	culturing_activity (CellCulturingActivity) – 


	experiment (PatchClampActivity) – 













	
class fairgraph.electrophysiology.PatchClampActivity(name, recorded_tissue, recorded_slice=None, protocol=None, people=None, start_time=None, end_time=None, id=None, instance=None)

	Bases: fairgraph.base.KGObject

A patch clamp recording session.


	Parameters

	
	name (str) – 


	recorded_tissue (CellCulture, Slice, CranialWindow) – 


	recorded_slice (PatchedSlice) – 


	protocol (str) – 


	people (Person) – 


	start_time (datetime) – 


	end_time (datetime) – 













	
class fairgraph.electrophysiology.PatchClampExperiment(name, recorded_cell, acquisition_device=None, stimulation=None, traces=None, start_time=None, end_time=None, people=None, protocol=None, id=None, instance=None)

	Bases: fairgraph.base.KGObject


	Stimulation of the neural tissue and recording of the responses during a patch clamp

	recording session.






	Parameters

	
	name (str) – 


	recorded_cell (PatchedCell) – 


	acquisition_device (Device) – 


	stimulation (VisualStimulation, BehavioralStimulation, ElectrophysiologicalStimulation) – 


	traces (Trace, MultiChannelMultiTrialRecording) – 


	start_time (datetime) – 


	end_time (datetime) – 


	people (Person) – 


	protocol (Protocol) – 









	
classmethod from_kg_instance(instance, client, resolved=False)

	docstring






	
classmethod list(client, size=100, from_index=0, api='query', scope='released', resolved=False, **filters)

	List all objects of this type in the Knowledge Graph










	
class fairgraph.electrophysiology.QualifiedTraceGeneration(name, stimulus_experiment, sweep, repetition=None, at_time=None, provider_experiment_id=None, provider_experiment_name=None, holding_potential=None, measured_holding_potential=None, input_resistance=None, series_resistance=None, compensation_current=None, id=None, instance=None)

	Bases: fairgraph.base.KGObject

Additional information about the generation of a single-channel electrophysiology trace.


	Parameters

	
	name (str) – 


	stimulus_experiment (PatchClampExperiment, IntraCellularSharpElectrodeExperiment) – 


	sweep (int) – 


	repetition (int) – 


	at_time (datetime) – 


	provider_experiment_id (str) – 


	provider_experiment_name (str) – 


	holding_potential (QuantitativeValue) – 


	measured_holding_potential (QuantitativeValue) – 


	input_resistance (QuantitativeValue) – 


	series_resistance (QuantitativeValue) – 


	compensation_current (QuantitativeValue) – 













	
class fairgraph.electrophysiology.ImplantedBrainTissue(name, subject, implantation_activity=None, experiment=None, id=None, instance=None)

	Bases: fairgraph.base.KGObject

Brain tissue in which extracellular electrode was implanted.


	Parameters

	
	name (str) – 


	subject (Subject) – 


	implantation_activity (ElectrodeImplantationActivity) – 


	experiment (ExtracellularElectrodeExperiment) – 









	
resolve(client, api='query', use_cache=True)

	To avoid having to check if a child attribute is a proxy or a real object,
a real object resolves to itself.










	
class fairgraph.electrophysiology.ElectrodeArrayExperiment(name, device=None, implanted_brain_tissues=None, stimulation=None, sensors=None, digitized_head_points_coordinates=None, head_localization_coils_coordinates=None, digitized_head_points=False, digitized_landmarks=False, start_time=None, end_time=None, people=None, protocol=None, id=None, instance=None)

	Bases: fairgraph.base.KGObject

Electrode array experiment (EEG, ECoG, MEG, ERP).


	Parameters

	
	name (str) – 


	device (Device) – 


	implanted_brain_tissues (ImplantedBrainTissue) – 


	stimulation (VisualStimulation, BehavioralStimulation, ElectrophysiologicalStimulation) – 


	sensors (Sensor) – 


	digitized_head_points_coordinates (Sensor) – 


	head_localization_coils_coordinates (Sensor) – 


	digitized_head_points (bool) – 


	digitized_landmarks (bool) – 


	start_time (datetime) – 


	end_time (datetime) – 


	people (Person) – 


	protocol (Protocol) – 









	
classmethod list(client, size=100, from_index=0, api='query', scope='released', resolved=False, **filters)

	List all objects of this type in the Knowledge Graph










	
class fairgraph.electrophysiology.ECoGExperiment(name, device=None, implanted_brain_tissues=None, stimulation=None, sensors=None, digitized_head_points_coordinates=None, head_localization_coils_coordinates=None, digitized_head_points=False, digitized_landmarks=False, start_time=None, end_time=None, people=None, protocol=None, id=None, instance=None)

	Bases: fairgraph.electrophysiology.ElectrodeArrayExperiment

Electrocorticography experiment.


	Parameters

	
	name (str) – 


	device (Device) – 


	implanted_brain_tissues (ImplantedBrainTissue) – 


	stimulation (VisualStimulation, BehavioralStimulation, ElectrophysiologicalStimulation) – 


	sensors (Sensor) – 


	digitized_head_points_coordinates (Sensor) – 


	head_localization_coils_coordinates (Sensor) – 


	digitized_head_points (bool) – 


	digitized_landmarks (bool) – 


	start_time (datetime) – 


	end_time (datetime) – 


	people (Person) – 


	protocol (Protocol) – 













	
class fairgraph.electrophysiology.EEGExperiment(name, device=None, implanted_brain_tissues=None, stimulation=None, sensors=None, digitized_head_points_coordinates=None, head_localization_coils_coordinates=None, digitized_head_points=False, digitized_landmarks=False, start_time=None, end_time=None, people=None, protocol=None, id=None, instance=None)

	Bases: fairgraph.electrophysiology.ElectrodeArrayExperiment

Electroencephalography experiment.


	Parameters

	
	name (str) – 


	device (Device) – 


	implanted_brain_tissues (ImplantedBrainTissue) – 


	stimulation (VisualStimulation, BehavioralStimulation, ElectrophysiologicalStimulation) – 


	sensors (Sensor) – 


	digitized_head_points_coordinates (Sensor) – 


	head_localization_coils_coordinates (Sensor) – 


	digitized_head_points (bool) – 


	digitized_landmarks (bool) – 


	start_time (datetime) – 


	end_time (datetime) – 


	people (Person) – 


	protocol (Protocol) – 













	
class fairgraph.electrophysiology.ElectrodePlacementActivity(name, subject, brain_location, device=None, protocol=None, people=None, id=None, instance=None)

	Bases: fairgraph.base.KGObject

docstring


	Parameters

	
	name (str) – 


	subject (Subject) – 


	brain_location (BrainRegion) – 


	device (Device) – 


	protocol (Protocol) – 


	people (Person) – 













	
class fairgraph.electrophysiology.ElectrodeImplantationActivity(name, subject, brain_location, implanted_brain_tissues=None, device=None, cranial_window=None, protocol=None, anesthesia=None, start_time=None, end_time=None, people=None, id=None, instance=None)

	Bases: fairgraph.electrophysiology.ElectrodePlacementActivity

docstring


	Parameters

	
	name (str) – 


	subject (Subject) – 


	brain_location (BrainRegion) – 


	implanted_brain_tissues (ImplantedBrainTissue) – 


	device (Device) – 


	cranial_window (CranialWindow) – 


	protocol (Protocol) – 


	anesthesia (str) – 


	start_time (datetime) – 


	end_time (datetime) – 


	people (Person) – 













	
class fairgraph.electrophysiology.ExtracellularElectrodeExperiment(name, stimulation=None, recorded_cell=None, traces=None, id=None, instance=None)

	Bases: fairgraph.electrophysiology.PatchClampExperiment


	Stimulation of the neural tissue and recording of the responses with

	an extracellular electrode.






	Parameters

	
	name (str) – 


	stimulation (VisualStimulation, BehavioralStimulation, ElectrophysiologicalStimulation) – 


	recorded_cell (ImplantedBrainTissue) – 


	traces (Trace) – 













	
class fairgraph.electrophysiology.IntraCellularSharpElectrodeRecordedCell(name, brain_location, collection=None, putative_cell_type=None, cell_type=None, morphology_type=None, experiments=None, pipette_id=None, seal_resistance=None, pipette_resistance=None, start_membrane_potential=None, end_membrane_potential=None, pipette_solution=None, liquid_junction_potential=None, labeling_compound=None, reversal_potential_cl=None, description=None, id=None, instance=None)

	Bases: fairgraph.electrophysiology.PatchedCell

A cell recorded intracellularly with a sharp electrode.


	Parameters

	
	name (str) – 


	brain_location (BrainRegion) – 


	collection (IntraCellularSharpElectrodeRecordedCellCollection) – 


	cell_type (CellType) – 


	experiments (IntraCellularSharpElectrodeExperiment) – 


	pipette_id (str, int) – 


	seal_resistance (QuantitativeValue) – 


	pipette_resistance (QuantitativeValue) – 


	liquid_junction_potential (QuantitativeValue) – 


	labeling_compound (str) – 


	reversal_potential_cl (QuantitativeValue) – 













	
class fairgraph.electrophysiology.IntraCellularSharpElectrodeRecording(name, recorded_tissue, recorded_slice=None, protocol=None, people=None, start_time=None, end_time=None, id=None, instance=None)

	Bases: fairgraph.electrophysiology.PatchClampActivity

A sharp-electrode recording session.


	Parameters

	
	name (str) – 


	recorded_tissue (CellCulture, Slice, CranialWindow) – 


	recorded_slice (IntraCellularSharpElectrodeRecordedSlice) – 


	protocol (str) – 


	people (Person) – 













	
class fairgraph.electrophysiology.IntraCellularSharpElectrodeRecordedCellCollection(name, cells, slice=None, id=None, instance=None)

	Bases: fairgraph.electrophysiology.PatchedCellCollection

A collection of cells recorded with a sharp electrode.


	Parameters

	
	name (str) – 


	cells (IntraCellularSharpElectrodeRecordedCell) – 


	slice (IntraCellularSharpElectrodeRecordedSlice) – 













	
class fairgraph.electrophysiology.IntraCellularSharpElectrodeRecordedSlice(name, slice, recorded_cells, recording_activity=None, brain_location=None, bath_solution=None, description=None, id=None, instance=None)

	Bases: fairgraph.electrophysiology.PatchedSlice

A slice that has been recorded from using a sharp electrode.


	Parameters

	
	name (str) – 


	slice (Slice) – 


	recorded_cells (IntraCellularSharpElectrodeRecordedCellCollection) – 


	recording_activity (IntraCellularSharpElectrodeRecording) – 













	
class fairgraph.electrophysiology.IntraCellularSharpElectrodeExperiment(name, recorded_cell, acquisition_device=None, stimulation=None, traces=None, start_time=None, end_time=None, people=None, protocol=None, id=None, instance=None)

	Bases: fairgraph.electrophysiology.PatchClampExperiment


	Stimulation of the neural tissue and recording of the responses with

	a sharp intracellular electrode.






	Parameters

	
	name (str) – 


	recorded_cell (IntraCellularSharpElectrodeRecordedCell) – 


	stimulation (VisualStimulation, BehavioralStimulation, ElectrophysiologicalStimulation) – 


	traces (Trace) – 


	people (Person) – 









	
classmethod list(client, size=100, from_index=0, api='query', scope='released', resolved=False, **filters)

	List all objects of this type in the Knowledge Graph










	
class fairgraph.electrophysiology.QualifiedMultiTraceGeneration(name, stimulus_experiment, sweeps, channel_type=None, holding_potential=None, sampling_frequency=None, power_line_frequency=None, id=None, instance=None)

	Bases: fairgraph.base.KGObject


	Parameters

	
	name (str) – 


	stimulus_experiment (ExtracellularElectrodeExperiment, IntraCellularSharpElectrodeExperiment, PatchClampExperiment, ElectrodeArrayExperiment) – 


	sweeps (int) – 


	channel_type (str) – 


	holding_potential (QuantitativeValue) – 


	sampling_frequency (QuantitativeValue) – 


	power_line_frequency (QuantitativeValue) – 













	
class fairgraph.electrophysiology.CellCulturingActivity(subject, cell_culture, brain_location=None, culture_type=None, culture_age=None, hemisphere=None, culture_solution=None, start_time=None, end_time=None, people=None, id=None, instance=None)

	Bases: fairgraph.base.KGObject

The activity of preparing a cell culture from whole brain.


	Parameters

	
	subject (Subject) – 


	cell_culture (CellCulture) – 


	brain_location (BrainRegion) – 


	culture_type (CultureType) – 


	culture_age (QuantitativeValueRange) – 


	hemisphere (str) – 


	culture_solution (str) – 


	start_time (datetime) – 


	end_time (datetime) – 


	people (Person) – 









	
resolve(client, api='query', use_cache=True)

	To avoid having to check if a child attribute is a proxy or a real object,
a real object resolves to itself.










	
fairgraph.electrophysiology.list_kg_classes()

	List all KG classes defined in this module






	
fairgraph.electrophysiology.use_namespace(namespace)

	Set the namespace for all classes in this module.








          

      

      

    

  

    
      
          
            
  
brainsimulation

Metadata for model building, simulation and validation.


	
class fairgraph.brainsimulation.ModelProject(name, owners, authors, description, date_created, private, collab_id=None, alias=None, organization=None, pla_components=None, brain_region=None, species=None, celltype=None, abstraction_level=None, model_of=None, old_uuid=None, parents=None, instances=None, images=None, id=None, instance=None)

	Bases: fairgraph.base.KGObject, fairgraph.base.HasAliasMixin

Representation of a neuroscience model or modelling project.


We distinguish a model in an abstract sense (this class), which may have multiple
parameterizations and multiple implementations, from a specific version and
parameterization of a model - see ModelInstance and ModelScript





	Parameters

	
	name (str) – 


	owners (Person) – 


	authors (Person) – 


	description (str) – 


	date_created (datetime) – 


	private (bool) – 


	collab_id (str) – 


	alias (str) – 


	organization (Organization) – 


	pla_components (str) – 


	brain_region (BrainRegion) – 


	species (Species) – 


	celltype (CellType) – 


	abstraction_level (AbstractionLevel) – 


	model_of (ModelScope) – 


	old_uuid (str) – 


	parents (ModelProject) – 


	instances (ModelInstance, MEModel) – 


	images (dict) – 













	
class fairgraph.brainsimulation.ModelInstance(name, main_script, version, timestamp=None, brain_region=None, species=None, model_of=None, release=None, part_of=None, description=None, parameters=None, old_uuid=None, alternate_of=None, id=None, instance=None)

	Bases: fairgraph.base.KGObject

A specific implementation, code version and parameterization of a model.


See also: ModelProject, MEModel, ModelScript





	Parameters

	
	name (str) – 


	brain_region (BrainRegion) – 


	species (Species) – 


	model_of (CellType, BrainRegion) – 


	main_script (ModelScript) – 


	release (str) – 


	version (str) – 


	timestamp (datetime) – 


	part_of (KGObject) – 


	description (str) – 


	parameters (str) – 


	old_uuid (str) – 


	alternate_of (KGObject) – 













	
class fairgraph.brainsimulation.MEModel(name, e_model, morphology, main_script, version, timestamp=None, brain_region=None, species=None, model_of=None, release=None, part_of=None, description=None, parameters=None, old_uuid=None, alternate_of=None, id=None, instance=None)

	Bases: fairgraph.brainsimulation.ModelInstance


	A specific implementation, code version and parameterization of a single neuron model

	with a defined morphology (M) and electrical (E) behaviour.

This is a specialized sub-class of ModelInstance.

See also: ModelProject, ModelScript, Morphology, EModel






	Parameters

	
	name (str) – 


	brain_region (BrainRegion) – 


	species (Species) – 


	model_of (CellType, BrainRegion) – 


	main_script (ModelScript) – 


	release (str) – 


	version (str) – 


	timestamp (datetime) – 


	part_of (KGObject) – 


	description (str) – 


	parameters (str) – 


	old_uuid (str) – 


	alternate_of (KGObject) – 


	morphology (Morphology) – 


	e_model (EModel) – 













	
class fairgraph.brainsimulation.Morphology(name, cell_type=None, morphology_file=None, distribution=None, id=None, instance=None)

	Bases: fairgraph.base.KGObject


	The morphology of a single neuron model, typically defined as a set of cylinders or

	truncated cones connected in a tree structure.






	Parameters

	
	name (str) – 


	cell_type (CellType) – 


	distribution (Distribution) – 













	
class fairgraph.brainsimulation.ModelScript(name, code_location=None, code_format=None, license=None, distribution=None, id=None, instance=None)

	Bases: fairgraph.base.KGObject

Code or markup defining all or part of a model.


See also: ModelInstance, MEModel, EModel





	Parameters

	
	name (str) – 


	code_format (str) – 


	license (str) – 


	distribution (Distribution) – 













	
class fairgraph.brainsimulation.EModel(name, main_script=None, version=None, timestamp=None, brain_region=None, species=None, model_of=None, release=None, part_of=None, description=None, parameters=None, old_uuid=None, id=None, instance=None)

	Bases: fairgraph.brainsimulation.ModelInstance

The electrical component of an MEModel


	Parameters

	
	name (str) – 


	brain_region (BrainRegion) – 


	species (Species) – 


	model_of (CellType, BrainRegion) – 


	main_script (ModelScript) – 


	release (str) – 


	version (str) – 


	timestamp (datetime) – 


	part_of (KGObject) – 


	description (str) – 


	parameters (str) – 


	old_uuid (str) – 













	
class fairgraph.brainsimulation.ValidationTestDefinition(id=None, instance=None, **properties)

	Bases: fairgraph.base.KGObject, fairgraph.base.HasAliasMixin

Definition of a model validation test.


See also: ValidationScript, ValidationActivity, ValidationResult





	Parameters

	
	name (str) – 


	authors (Person) – 


	description (str) – 


	date_created (date, datetime) – 


	alias (str) – 


	brain_region (BrainRegion) – 


	species (Species) – 


	celltype (CellType) – 


	test_type (str) – 


	age (Age) – 


	reference_data (KGObject) – 


	data_type (str) – 


	recording_modality (str) – 


	score_type (str) – 


	status (str) – 


	old_uuid (str) – 













	
class fairgraph.brainsimulation.ValidationScript(id=None, instance=None, **properties)

	Bases: fairgraph.base.KGObject

Code implementing a particular model validation test.



	See also: ValidationTestDefinition, ValidationActivity,

	ValidationResult









	Parameters

	
	name (str) – 


	date_created (date, datetime) – 


	repository (IRI) – 


	version (str) – 


	description (str) – 


	parameters (str) – 


	test_class (str) – 


	test_definition (ValidationTestDefinition) – 


	old_uuid (str) – 













	
class fairgraph.brainsimulation.ValidationResult(id=None, instance=None, **properties)

	Bases: fairgraph.base.KGObject

The results of running a model validation test.


Including a numerical score, and optional additional data.

See also: ValidationTestDefinition, ValidationScript,
ValidationActivity.





	Parameters

	
	name (str) – 


	generated_by (ValidationActivity) – 


	description (str) – 


	score (float, int) – 


	normalized_score (float, int) – 


	passed (bool) – 


	timestamp (date, datetime) – 


	additional_data (KGObject) – 


	old_uuid (str) – 


	collab_id (str) – 


	hash (str) – 













	
class fairgraph.brainsimulation.ValidationActivity(id=None, instance=None, **properties)

	Bases: fairgraph.base.KGObject

Record of the validation of a model against experimental data.


Links a ModelInstance, a ValidationTestDefinition and a
reference data set to a ValidationResult.





	Parameters

	
	model_instance (ModelInstance, MEModel) – 


	test_script (ValidationScript) – 


	reference_data (Collection) – 


	timestamp (datetime) – 


	result (ValidationResult) – 


	started_by (Person) – 


	end_timestamp (datetime) – 













	
class fairgraph.brainsimulation.Simulation(id=None, instance=None, **properties)

	Bases: fairgraph.base.KGObject


	Parameters

	
	name (str) – 


	description (str) – 


	identifier (str) – 


	model_instance (ModelInstance, MEModel) – 


	config (SimulationConfiguration) – 


	timestamp (datetime) – 


	result (SimulationOutput) – 


	started_by (Person) – 


	end_timestamp (datetime) – 


	computing_environment (ComputingEnvironment) – 


	status (str) – 


	resource_usage (float) – 


	tags (str) – 


	job_id (str) – 













	
class fairgraph.brainsimulation.SimulationConfiguration(name, config_file=None, description=None, identifier=None, id=None, instance=None)

	Bases: fairgraph.base.KGObject


	Parameters

	
	name (str) – 


	identifier (str) – 


	description (str) – 


	config_file (Distribution, str) – 









	
save(client)

	docstring










	
class fairgraph.brainsimulation.SimulationOutput(name, identifier=None, result_file=None, generated_by=None, derived_from=None, data_type=None, variable=None, target=None, description=None, timestamp=None, brain_region=None, species=None, celltype=None, id=None, instance=None)

	Bases: fairgraph.base.KGObject


	Parameters

	
	name (str) – 


	description (str) – 


	identifier (str) – 


	result_file (Distribution, str) – 


	generated_by (Simulation) – 


	derived_from (KGObject) – 


	target (str) – 


	data_type (str) – 


	timestamp (datetime) – 


	brain_region (BrainRegion) – 


	species (Species) – 


	celltype (CellType) – 









	
save(client)

	docstring










	
fairgraph.brainsimulation.list_kg_classes()

	List all KG classes defined in this module






	
fairgraph.brainsimulation.use_namespace(namespace)

	Set the namespace for all classes in this module.








          

      

      

    

  

    
      
          
            
  
software

Metadata about, or related to, software


	
class fairgraph.software.SoftwareCategory(label, iri=None, strict=False)

	Bases: fairgraph.base.OntologyTerm






	
class fairgraph.software.OperatingSystem(label, iri=None, strict=False)

	Bases: fairgraph.base.OntologyTerm






	
class fairgraph.software.ProgrammingLanguage(label, iri=None, strict=False)

	Bases: fairgraph.base.OntologyTerm






	
class fairgraph.software.SoftwareFeatureCategory(id=None, instance=None, **properties)

	Bases: fairgraph.base.KGObject


	Parameters

	
	identifier (str) – 


	name (str) – 


	description (str) – 


	parent (SoftwareFeatureCategory) – 













	
class fairgraph.software.SoftwareFeature(id=None, instance=None, **properties)

	Bases: fairgraph.base.KGObject


	Parameters

	
	name (str) – 


	description (str) – 


	category (SoftwareFeatureCategory) – 


	identifier (str) – 













	
class fairgraph.software.Keyword(id=None, instance=None, **properties)

	Bases: fairgraph.base.KGObject


	Parameters

	
	name (str) – 


	identifier (str) – 













	
class fairgraph.software.Software(id=None, instance=None, **properties)

	Bases: fairgraph.base.KGObject


	Parameters

	
	name (str) – 


	description (str) – 


	citation (str) – 


	release_date (date) – 


	categories (SoftwareCategory) – 


	license (License) – 


	operating_system (OperatingSystem) – 


	release_notes (IRI) – 


	requirements (str) – 


	summary (str) – 


	contributors (Person) – 


	copyright (Person, Organization) – 


	homepage (IRI) – 


	documentation (IRI) – 


	help (IRI) – 


	source_code (IRI) – 


	programming_languages (ProgrammingLanguage) – 


	funding (Organization) – 


	components (Software) – 


	is_free (bool) – 


	keywords (Keyword) – 


	version (str) – 


	features (SoftwareFeature) – 













	
fairgraph.software.list_kg_classes()

	List all KG classes defined in this module






	
fairgraph.software.use_namespace(namespace)

	Set the namespace for all classes in this module.








          

      

      

    

  

    
      
          
            
  
core

Metadata for entities that are used in multiple contexts (e.g. in both electrophysiology and in simulation).


	
class fairgraph.core.Subject(name, species, age=None, sex=None, handedness=None, strain=None, genotype=None, death_date=None, group=None, id=None, instance=None)

	Bases: fairgraph.base.KGObject

The individual organism that is the subject of an experimental study.


	Parameters

	
	name (str) – 


	species (Species) – 


	strain (Strain) – 


	genotype (Genotype) – 


	sex (Sex) – 


	handedness (Handedness) – 


	age (Age) – 


	death_date (date) – 


	group (Group) – 













	
class fairgraph.core.Organization(name, address=None, parent=None, id=None, instance=None)

	Bases: fairgraph.base.KGObject

An organization associated with research data or models, e.g. a university, lab or department.


	Parameters

	
	name (str) – 


	address (Address) – 


	parent (Organization) – 













	
class fairgraph.core.Person(family_name, given_name, email=None, affiliation=None, id=None, instance=None)

	Bases: fairgraph.base.KGObject


	A person associated with research data or models, for example as an experimentalist,

	or a data analyst.






	Parameters

	
	family_name (str) – Family name / surname


	given_name (str) – Given name


	email (str) – e-mail address


	affiliation (Organization) – Organization to which person belongs









	
classmethod list(client, size=100, api='query', scope='released', resolved=False, **filters)

	List all objects of this type in the Knowledge Graph






	
resolve(client, api='query', use_cache=True)

	To avoid having to check if a child attribute is a proxy or a real object,
a real object resolves to itself.






	
classmethod me(client, api='query', allow_multiple=False)

	Return the Person who is currently logged-in.

(the user associated with the token stored in the client).

If the Person node does not exist in the KG, it will be created.










	
class fairgraph.core.Identifier(id=None, instance=None, **properties)

	Bases: fairgraph.base.KGObject






	
class fairgraph.core.Material(name, molar_weight=None, formula=None, stock_keeping_unit=None, reagent_distribution=None, vendor=None, id=None, instance=None)

	Bases: fairgraph.base.KGObject

Metadata about a chemical product or other material used in an experimental protocol.


	Parameters

	
	name (str) – 


	molar_weight (QuantitativeValue) – 


	formula (str) – 


	stock_keeping_unit (str) – 


	reagent_distribution (Distribution) – 


	vendor (Organization) – 













	
class fairgraph.core.Step(name, previous_step_name=None, sequence_number=None, identifier=None, version=None, distribution=None, description=None, materials=None, author=None, id=None, instance=None)

	Bases: fairgraph.base.KGObject

A step in an experimental protocol.


	Parameters

	
	name (str, int) – 


	previous_step_name (str, int) – 


	sequence_number (int) – 


	identifier (str) – 


	version (str, int) – 


	distribution (Distribution) – 


	description (str) – 


	materials (Material) – 


	author (Person) – 













	
class fairgraph.core.Protocol(name, version=None, identifier=None, doi=None, distribution=None, number_of_steps=None, steps=None, materials=None, author=None, date_published=None, id=None, instance=None)

	Bases: fairgraph.base.KGObject

An experimental protocol.


	Parameters

	
	name (str) – 


	version (str, int) – 


	identifier (str) – 


	distribution (Distribution) – 


	number_of_steps (int) – 


	steps (Step) – 


	materials (Material) – 


	author (Person) – 


	date_published (date) – 













	
class fairgraph.core.Collection(name, members, id=None, instance=None)

	Bases: fairgraph.base.KGObject

A collection of other metadata objects


	Parameters

	
	name (str) – 


	members (KGObject) – 













	
fairgraph.core.list_kg_classes()

	List all KG classes defined in this module






	
fairgraph.core.use_namespace(namespace)

	Set the namespace for all classes in this module.








          

      

      

    

  

    
      
          
            
  
commons


	
class fairgraph.commons.Address(locality, country)

	Bases: fairgraph.base.StructuredMetadata






	
class fairgraph.commons.Group(label, iri=None, strict=False)

	Bases: fairgraph.base.OntologyTerm

The subject group






	
class fairgraph.commons.CultureType(label, iri=None, strict=False)

	Bases: fairgraph.base.OntologyTerm

The type of cell culture used






	
class fairgraph.commons.Species(label, iri=None, strict=False)

	Bases: fairgraph.base.OntologyTerm

The species of an experimental subject, expressed with the binomial nomenclature.






	
class fairgraph.commons.Shape(label, iri=None, strict=False)

	Bases: fairgraph.base.OntologyTerm

Shape of a region of interest (ROI).






	
class fairgraph.commons.MorphologyType(label, iri=None, strict=False)

	Bases: fairgraph.base.OntologyTerm

The morphology of the cell used for recording.






	
class fairgraph.commons.SomaType(label, iri=None, strict=False)

	Bases: fairgraph.base.OntologyTerm

The type of soma of a reconstructed cell.






	
class fairgraph.commons.ObjectiveType(label, iri=None, strict=False)

	Bases: fairgraph.base.OntologyTerm

The type of objective used for microscopy.






	
class fairgraph.commons.Strain(label, iri=None, strict=False)

	Bases: fairgraph.base.OntologyTerm

An inbred sub-population within a species.






	
class fairgraph.commons.Genotype(label, iri=None, strict=False)

	Bases: fairgraph.base.OntologyTerm

Transgenic modification of the strain.






	
class fairgraph.commons.Sex(label, iri=None, strict=False)

	Bases: fairgraph.base.OntologyTerm

The sex of an animal or person from whom/which data were obtained.






	
class fairgraph.commons.Handedness(label, iri=None, strict=False)

	Bases: fairgraph.base.OntologyTerm

The handedness of an animal or person from whom/which data were obtained.






	
class fairgraph.commons.ChannelType(label, iri=None, strict=False)

	Bases: fairgraph.base.OntologyTerm

The recording method used.






	
class fairgraph.commons.BrainRegion(label, iri=None, strict=False)

	Bases: fairgraph.base.OntologyTerm

A sub-structure or region with the brain.






	
class fairgraph.commons.CellType(label, iri=None, strict=False)

	Bases: fairgraph.base.OntologyTerm

A type of neuron or glial cell.






	
class fairgraph.commons.AbstractionLevel(label, iri=None, strict=False)

	Bases: fairgraph.base.OntologyTerm

Level of abstraction for a neuroscience model, e.g.rate neurons, spiking neurons






	
class fairgraph.commons.ModelScope(label, iri=None, strict=False)

	Bases: fairgraph.base.OntologyTerm

docstring






	
class fairgraph.commons.License(label, iri=None, strict=False)

	Bases: fairgraph.base.OntologyTerm






	
class fairgraph.commons.StimulusType(label, iri=None, strict=False)

	Bases: fairgraph.base.OntologyTerm






	
class fairgraph.commons.Origin(label, iri=None, strict=False)

	Bases: fairgraph.base.OntologyTerm






	
class fairgraph.commons.QuantitativeValue(value, unit_text, unit_code=None)

	Bases: fairgraph.base.StructuredMetadata

docstring






	
class fairgraph.commons.QuantitativeValueRange(min, max, unit_text, unit_code=None)

	Bases: fairgraph.base.StructuredMetadata

docstring






	
class fairgraph.commons.Age(value, period)

	Bases: fairgraph.base.StructuredMetadata


	Parameters

	
	value (str) – 


	period (str) – 















          

      

      

    

  

    
      
          
            
  
Access permissions

Before accessing the Human Brain Project/EBRAINS Knowledge Graph through fairgraph,
you must read and accept the Terms of Use [https://kg.ebrains.eu/search-terms-of-use.html], and then e-mail support@ebrains.eu
to request access.




          

      

      

    

  

    
      
          
            
  
Contributing to fairgraph


Todo

add information about creating tickets, sending feedback, and a developers’ guide.






          

      

      

    

  

    
      
          
            
  
Getting help

In case of questions about fairgraph, please contact us via https://ebrains.eu/support/.
If you find a bug or would like to suggest an enhancement or new feature,
please open a ticket in the issue tracker [https://github.com/HumanBrainProject/fairgraph/issues].
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  Source code for fairgraph.brainsimulation

"""
Metadata for model building, simulation and validation.

"""

# Copyright 2018-2020 CNRS

# Licensed under the Apache License, Version 2.0 (the "License");
# you may not use this file except in compliance with the License.
# You may obtain a copy of the License at

#     http://www.apache.org/licenses/LICENSE-2.0

# Unless required by applicable law or agreed to in writing, software
# distributed under the License is distributed on an "AS IS" BASIS,
# WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
# See the License for the specific language governing permissions and
# limitations under the License.



import os.path
import logging
from datetime import datetime, date
import mimetypes
import sys
import inspect
from dateutil import parser as date_parser
import requests
from .base import (KGObject, cache, KGProxy, build_kg_object, Distribution, as_list, KGQuery,
                   IRI, upload_attachment, HasAliasMixin)
from .fields import Field
from .commons import BrainRegion, CellType, Species, AbstractionLevel, ModelScope, OntologyTerm
from .core import Organization, Person, Age, Collection
from .utility import compact_uri, standard_context
from .computing import ComputingEnvironment

logger = logging.getLogger("fairgraph")
mimetypes.init()

DEFAULT_NAMESPACE = "modelvalidation"

from .utility import ATTACHMENT_SIZE_LIMIT


[docs]class ModelProject(KGObject, HasAliasMixin):
    """
    Representation of a neuroscience model or modelling project.

    We distinguish a model in an abstract sense (this class), which may have multiple
    parameterizations and multiple implementations, from a specific version and
    parameterization of a model - see :class:`ModelInstance` and :class:`ModelScript`
    """
    namespace = DEFAULT_NAMESPACE
    _path = "/simulation/modelproject/v0.1.1"
    type = ["prov:Entity", "nsg:ModelProject"]
    context = {
        "name": "schema:name",
        "label": "rdfs:label",
        "alias": "nsg:alias",
        "author": "schema:author",
        "owner": "nsg:owner",
        "organization": "nsg:organization",
        "PLAComponents": "nsg:PLAComponents",
        "private": "nsg:private",
        "collabID": "nsg:collabID",
        "brainRegion": "nsg:brainRegion",
        "species": "nsg:species",
        "celltype": "nsg:celltype",
        "abstractionLevel": "nsg:abstractionLevel",
        "modelOf": "nsg:modelOf",
        "description": "schema:description",
        "nsg": "https://bbp-nexus.epfl.ch/vocabs/bbp/neurosciencegraph/core/v0.1.0/",
        "prov": "http://www.w3.org/ns/prov#",
        "schema": "http://schema.org/",
        "rdfs": "http://www.w3.org/2000/01/rdf-schema#",
        "dateCreated": "schema:dateCreated",
        "dcterms": "http://purl.org/dc/terms/",
        "instances": "dcterms:hasPart",
        "oldUUID": "nsg:providerId",
        "partOf": "nsg:partOf",
        "hasPart": "dcterms:hasPart"
    }
    fields = (
        Field("name", str, "name", required=True),
        Field("owners", Person, "owner", required=True, multiple=True),
        Field("authors", Person, "author", required=True, multiple=True),
        Field("description", str, "description", required=True),
        Field("date_created", datetime, "dateCreated", required=True),
        Field("private", bool, "private", required=True),
        Field("collab_id", str, "collabID"),
        Field("alias", str, "alias"),
        Field("organization", Organization, "organization", multiple=True),
        Field("pla_components", str, "PLAComponents", multiple=True),
        Field("brain_region", BrainRegion, "brainRegion", multiple=True),
        Field("species", Species, "species"),
        Field("celltype", CellType, "celltype"),
        Field("abstraction_level", AbstractionLevel, "abstractionLevel"),
        Field("model_of", ModelScope, "modelOf"),
        Field("old_uuid", str, "oldUUID"),
        Field("parents", "brainsimulation.ModelProject", "partOf", multiple=True),
        #Field("instances", ("brainsimulation.ModelInstance", "brainsimulation.MEModel"),
        #      "dcterms:hasPart", multiple=True),
        # todo: kg query returns "hasPart", while nexus instances mostly use "dcterms:hasPart"
        #       suggest changing all instances to store "hasPart", with corrected context if needed
        Field("instances", ("brainsimulation.ModelInstance", "brainsimulation.MEModel"),
              "hasPart", multiple=True),
        Field("images", dict, "images", multiple=True)  # type should be Distribution?
    )
    # allow multiple projects with the same name
    existence_query_fields = ("name", "date_created")

    def __init__(self, name, owners, authors, description, date_created, private, collab_id=None,
                 alias=None, organization=None, pla_components=None, brain_region=None,
                 species=None, celltype=None, abstraction_level=None, model_of=None,
                 old_uuid=None, parents=None, instances=None, images=None,
                 id=None, instance=None):
        args = locals()
        args.pop("self")
        KGObject.__init__(self, **args)

    def authors_str(self, client):
        api = self.instance.data.get("fg:api", "query")
        return ", ".join("{obj.given_name} {obj.family_name}".format(obj=obj.resolve(client, api=api))
                         for obj in self.authors)


    #def sub_projects(self):


[docs]class ModelInstance(KGObject):
    """
    A specific implementation, code version and parameterization of a model.

    See also: :class:`ModelProject`, :class:`MEModel`, :class:`ModelScript`
    """
    #path = DEFAULT_NAMESPACE + "/simulation/modelinstance/v0.1.2"
    namespace = DEFAULT_NAMESPACE
    _path = "/simulation/modelinstance/v0.1.1"
    type = ["prov:Entity", "nsg:ModelInstance"]
    # ScientificModelInstance
    #   - model -> linked ModelProject using partOf
    #   - version -> add field to ModelInstance.
    #   - description -> part of Entity
    #   - parameters -> linked ModelParameters
    #   - source -> (e.g. git repository) -> linked ModelScript
    #   - timestamp -> prov:generatedAtTime
    #   - code_format -> linked ModelScript
    #   - hash - general feature, don't put in schema
    #   - morphology - not needed for all models, use MEModel where we have a morphology
    # modelinstance/v0.1.2
    #   - fields of Entity + modelOf, brainRegion, species
    context = [
        "{{base}}/contexts/neurosciencegraph/core/data/v0.3.1",
        "{{base}}/contexts/nexus/core/resource/v0.3.0",
        {"oldUUID": "nsg:providerId",
         "generatedAtTime": "prov:generatedAtTime",
         "alternateOf": "prov:alternateOf"}
    ]
    # fields:
    #  - fields of ModelInstance + eModel, morphology, mainModelScript, isPartOf (an MEModelRelease)
    fields = (
        Field("name", str, "name", required=True),
        Field("brain_region", BrainRegion, "brainRegion", required=False),
        Field("species", Species, "species", required=False),
        Field("model_of", (CellType, BrainRegion), "modelOf", required=False),  # should be True, but causes problems for a couple of cases at the moment
        Field("main_script", "brainsimulation.ModelScript", "mainModelScript", required=True),
        Field("release", str, "release", required=False),
        Field("version", str, "version", required=True),
        Field("timestamp", datetime, "generatedAtTime", required=False),
        Field("part_of", KGObject, "isPartOf"),
        Field("description", str, "description"),
        Field("parameters", str, "parameters"),
        Field("old_uuid", str, "oldUUID"),
        Field("alternate_of", KGObject, "alternateOf")
    )

    def __init__(self, name, main_script, version, timestamp=None,
                 brain_region=None, species=None, model_of=None, release=None,
                 part_of=None, description=None, parameters=None,
                 old_uuid=None, alternate_of=None, id=None, instance=None):
        args = locals()
        args.pop("self")
        KGObject.__init__(self, **args)

    @property
    def project(self):
        query = {
            "nexus": {
                "path": "dcterms:hasPart",
                "op": "eq",
                "value": self.id
            },
            "query": {
                "instances": self.id  # untested
            }
        }
        context = {
            "dcterms": "http://purl.org/dc/terms/"
        }
        return KGQuery(ModelProject, query, context)



[docs]class MEModel(ModelInstance):
    """
    A specific implementation, code version and parameterization of a single neuron model
    with a defined morphology (M) and electrical (E) behaviour.

    This is a specialized sub-class of :class:`ModelInstance`.

    See also: :class:`ModelProject`, :class:`ModelScript`, :class:`Morphology`, :class:`EModel`
    """
    namespace = DEFAULT_NAMESPACE
    _path = "/simulation/memodel/v0.1.2"  # latest is 0.1.4, but all the data is currently under 0.1.2
    type = ["prov:Entity", "nsg:MEModel", "nsg:ModelInstance"]
    context = [
        "{{base}}/contexts/neurosciencegraph/core/data/v0.3.1",
        "{{base}}/contexts/nexus/core/resource/v0.3.0",
        {"oldUUID": "nsg:providerId",
         "generatedAtTime": "prov:generatedAtTime",
         "alternateOf": "prov:alternateOf"}
    ]
    # fields:
    #  - fields of ModelInstance + eModel, morphology, mainModelScript, isPartOf (an MEModelRelease)
    fields = list(ModelInstance.fields) + [
        Field("morphology", "brainsimulation.Morphology", "morphology", required=True),
        Field("e_model",  "brainsimulation.EModel", "eModel", required=True),
        #Field("project", ModelProject, "isPartOf", required=True)  # conflicts with project property in parent class. To fix.
    ]

    def __init__(self, name, e_model, morphology, main_script, version, timestamp=None, #project,
                 brain_region=None, species=None, model_of=None,
                 release=None, part_of=None, description=None, parameters=None,
                 old_uuid=None, alternate_of=None, id=None, instance=None):
        args = locals()
        args.pop("self")
        KGObject.__init__(self, **args)



[docs]class Morphology(KGObject):
    """
    The morphology of a single neuron model, typically defined as a set of cylinders or
    truncated cones connected in a tree structure.
    """
    namespace = DEFAULT_NAMESPACE
    _path = "/simulation/morphology/v0.1.1"
    type = ["prov:Entity", "nsg:Morphology"]
    context = [
        "{{base}}/contexts/neurosciencegraph/core/data/v0.3.1",
        "{{base}}/contexts/nexus/core/resource/v0.3.0"
    ]
    fields = (
        Field("name", str, "name", required=True),
        Field("cell_type", CellType, "modelOf"),
        Field("distribution", Distribution, "distribution")
    )

    def __init__(self, name, cell_type=None, morphology_file=None, distribution=None,
                 id=None, instance=None):
        super(Morphology, self).__init__(name=name, cell_type=cell_type,
                                         distribution=distribution, id=id, instance=instance)
        if morphology_file:
            if distribution:
                raise ValueError("Cannot provide both morphology_file and distribution")
            self.morphology_file = morphology_file

    @property
    def morphology_file(self):
        if isinstance(self.distribution, list):
            return [d.location for d in self.distribution]
        elif self.distribution is None:
            return None
        else:
            return self.distribution.location

    @morphology_file.setter
    def morphology_file(self, value):
        if isinstance(value, list):
            self.distribution = [Distribution(location=mf) for mf in value]
        else:
            self.distribution = Distribution(location=value)



[docs]class ModelScript(KGObject):
    """
    Code or markup defining all or part of a model.

    See also: :class:`ModelInstance`, :class:`MEModel`, :class:`EModel`
    """
    namespace = DEFAULT_NAMESPACE
    _path = "/simulation/emodelscript/v0.1.0"
    type = ["prov:Entity", "nsg:EModelScript"]  # generalize to other sub-types of script
    context = [
        "{{base}}/contexts/neurosciencegraph/core/data/v0.3.1",
        "{{base}}/contexts/nexus/core/resource/v0.3.0",
        {
            "license": "schema:license"
        }
    ]
    fields = (
        Field("name", str, "name", required=True),
        Field("code_format", str, "code_format"),
        Field("license", str, "license"),
        Field("distribution", Distribution, "distribution")
    )

    def __init__(self, name, code_location=None, code_format=None, license=None,
                 distribution=None, id=None, instance=None):
        super(ModelScript, self).__init__(name=name, code_format=code_format, license=license,
                                          distribution=distribution, id=id, instance=instance)
        if code_location and distribution:
            raise ValueError("Cannot provide both code_location and distribution")
        if code_location:
            self.distribution = Distribution(location=code_location)

    @property
    def code_location(self):
        if self.distribution:
            return self.distribution.location
        else:
            return None

    @code_location.setter
    def code_location(self, value):
        self.distribution = Distribution(location=value)



[docs]class EModel(ModelInstance):
    """The electrical component of an :class:`MEModel`"""
    namespace = DEFAULT_NAMESPACE
    _path = "/simulation/emodel/v0.1.1"
    type = ["prov:Entity", "nsg:EModel"]
    context = [
        "{{base}}/contexts/neurosciencegraph/core/data/v0.3.1",
        "{{base}}/contexts/nexus/core/resource/v0.3.0"
    ]
    fields = (
        Field("name", str, "name", required=True),
        Field("brain_region", BrainRegion, "brainRegion", required=False),
        Field("species", Species, "species", required=False),
        Field("model_of", (CellType, BrainRegion), "modelOf", required=False),
        Field("main_script", "brainsimulation.ModelScript", "mainModelScript", required=False),
        Field("release", str, "release", required=False),
        Field("version", str, "version", required=False),
        Field("timestamp", datetime, "generatedAtTime", required=False),
        Field("part_of", KGObject, "isPartOf"),
        Field("description", str, "description"),
        Field("parameters", str, "parameters"),
        Field("old_uuid", str, "oldUUID")
    )

    def __init__(self, name, main_script=None, version=None, timestamp=None, #project,
                 brain_region=None, species=None, model_of=None,
                 release=None, part_of=None, description=None, parameters=None,
                 old_uuid=None, id=None, instance=None):
        args = locals()
        args.pop("self")
        KGObject.__init__(self, **args)



[docs]class ValidationTestDefinition(KGObject, HasAliasMixin):
    """Definition of a model validation test.

    See also: :class:`ValidationScript`, :class:`ValidationActivity`, :class:`ValidationResult`
    """
    namespace = DEFAULT_NAMESPACE
    _path = "/simulation/validationtestdefinition/v0.1.0"
    #path = DEFAULT_NAMESPACE + "/simulation/validationtestdefinition/v0.1.2"
    type = ["prov:Entity", "nsg:ValidationTestDefinition"]
    context = [
        "{{base}}/contexts/neurosciencegraph/core/data/v0.3.1",
        "{{base}}/contexts/nexus/core/resource/v0.3.0",
        {
            "name": "schema:name",
            "alias": "nsg:alias",
            "author": "schema:author",
            "brainRegion": "nsg:brainRegion",
            "species": "nsg:species",
            "celltype": "nsg:celltype",
            "abstractionLevel": "nsg:abstractionLevel",
            "description": "schema:description",
            "nsg": "https://bbp-nexus.epfl.ch/vocabs/bbp/neurosciencegraph/core/v0.1.0/",
            "prov": "http://www.w3.org/ns/prov#",
            "schema": "http://schema.org/",
            "dateCreated": "schema:dateCreated",
            "testType": "nsg:testType",
            "referenceData": "nsg:referenceData",
            "dataType": "nsg:dataType",
            "recordingModality": "nsg:recordingModality",
            "status": "nsg:status",
            "scoreType": "nsg:scoreType",
            "oldUUID": "nsg:providerId"
        }
    ]
    fields = (
        Field("name", str, "name", required=True),
        Field("authors", Person, "author", multiple=True, required=True),
        Field("description", str, "description", required=True),
        Field("date_created", (date, datetime), "dateCreated", required=True),
        Field("alias", str, "alias"),
        Field("brain_region", BrainRegion, "brainRegion", multiple=True),
        Field("species", Species, "species"),
        Field("celltype", CellType, "celltype", multiple=True),
        Field("test_type", str, "testType"),
        Field("age", Age, "age"),
        Field("reference_data", KGObject, "referenceData", multiple=True),  # to fix: should be a Collection?
        Field("data_type", str, "dataType"),
        Field("recording_modality", str, "recordingModality"),
        Field("score_type", str, "scoreType"),
        Field("status", str, "status"),
        Field("old_uuid", str, "oldUUID")
    )

    @property
    def scripts(self):
        query = {
            "nexus": {
                "path": "nsg:implements",
                "op": "eq",
                "value": self.id
            },
            "query": {
                "test_definition": self.id
            }
        }
        context = {
            "nsg": "https://bbp-nexus.epfl.ch/vocabs/bbp/neurosciencegraph/core/v0.1.0/"
        }
        return KGQuery(ValidationScript, query, context)



[docs]class ValidationScript(KGObject):  # or ValidationImplementation
    """
    Code implementing a particular model validation test.

    See also: :class:`ValidationTestDefinition`, :class:`ValidationActivity`,
     :class:`ValidationResult`
    """
    namespace = DEFAULT_NAMESPACE
    _path = "/simulation/validationscript/v0.1.0"
    type = ["prov:Entity", "nsg:ModelValidationScript"]
    context = [
        "{{base}}/contexts/neurosciencegraph/core/data/v0.3.1",
        "{{base}}/contexts/nexus/core/resource/v0.3.0",
        {
            "name": "schema:name",
            "description": "schema:description",
            "nsg": "https://bbp-nexus.epfl.ch/vocabs/bbp/neurosciencegraph/core/v0.1.0/",
            "prov": "http://www.w3.org/ns/prov#",
            "schema": "http://schema.org/",
            "dateCreated": "schema:dateCreated",
            "repository": "schema:codeRepository",
            "version": "schema:version",
            "parameters": "nsg:parameters",
            "path": "nsg:path",
            "implements": "nsg:implements",
            "oldUUID": "nsg:providerId"
        }
    ]
    fields = (
        Field("name", str, "name", required=True),
        Field("date_created", (date, datetime), "dateCreated", required=True),
        Field("repository", IRI, "repository"),
        Field("version", str, "version"),
        Field("description", str, "description"),
        Field("parameters", str, "parameters"),
        Field("test_class", str, "path"),
        Field("test_definition", ValidationTestDefinition, "implements"),
        Field("old_uuid", str, "oldUUID")
    )



[docs]class ValidationResult(KGObject):
    """
    The results of running a model validation test.

    Including a numerical score, and optional additional data.

    See also: :class:`ValidationTestDefinition`, :class:`ValidationScript`,
    :class:`ValidationActivity`.
    """
    namespace = DEFAULT_NAMESPACE
    _path = "/simulation/validationresult/v0.1.0"
    #path = DEFAULT_NAMESPACE + "/simulation/validationresult/v0.1.1"
    type = ["prov:Entity", "nsg:ValidationResult"]
    context = [
        "{{base}}/contexts/neurosciencegraph/core/data/v0.3.1",
        "{{base}}/contexts/nexus/core/resource/v0.3.0",
        {
            "name": "schema:name",
            "description": "schema:description",
            "nsg": "https://bbp-nexus.epfl.ch/vocabs/bbp/neurosciencegraph/core/v0.1.0/",
            "prov": "http://www.w3.org/ns/prov#",
            "schema": "http://schema.org/",
            "dateCreated": "schema:dateCreated",
            "score": "nsg:score",
            "normalizedScore": "nsg:normalizedScore",
            "passed": "nsg:passedValidation",
            "wasGeneratedBy": "prov:wasGeneratedBy",
            "hadMember": "prov:hadMember",
            "collabID": "nsg:collabID",
            "oldUUID": "nsg:providerId",
            "hash": "nsg:digest"
        }
    ]
    fields = (
        Field("name", str, "name", required=True),
        Field("generated_by", "brainsimulation.ValidationActivity", "wasGeneratedBy"),
        Field("description", str, "description"),
        Field("score", (float, int), "score"),
        Field("normalized_score", (float, int), "normalizedScore"),
        Field("passed", bool, "passedValidation"),
        Field("timestamp", (date, datetime), "dateCreated"),
        Field("additional_data", KGObject, "hadMember", multiple=True),
        Field("old_uuid", str, "oldUUID"),
        Field("collab_id", str, "collabID"),
        Field("hash", str, "hash")
    )



[docs]class ValidationActivity(KGObject):
    """
    Record of the validation of a model against experimental data.

    Links a :class:`ModelInstance`, a :class:`ValidationTestDefinition` and a
    reference data set to a :class:`ValidationResult`.
    """
    namespace = DEFAULT_NAMESPACE
    _path = "/simulation/modelvalidation/v0.2.0"  # only present in nexus-int
    type = ["prov:Activity", "nsg:ModelValidation"]
    context = [
        "{{base}}/contexts/neurosciencegraph/core/data/v0.3.1",
        "{{base}}/contexts/nexus/core/resource/v0.3.0",
        {
            "name": "schema:name",
            "description": "schema:description",
            "nsg": "https://bbp-nexus.epfl.ch/vocabs/bbp/neurosciencegraph/core/v0.1.0/",
            "prov": "http://www.w3.org/ns/prov#",
            "schema": "http://schema.org/",
            "generated": "prov:generated",
            "used": "prov:used",
            "modelUsed": "prov:used",
            "testUsed": "prov:used",
            "dataUsed": "prov:used",
            "startedAtTime": "prov:startedAtTime",
            "endedAtTime": "prov:endedAtTime",
            "wasAssociatedWith": "prov:wasAssociatedWith",
            "referenceData": "nsg:referenceData"
        }
    ]
    fields = (
        Field("model_instance", (ModelInstance, MEModel), "modelUsed", required=True),
        Field("test_script", ValidationScript, "testUsed", required=True),
        Field("reference_data", Collection, "dataUsed", required=True),
        Field("timestamp", datetime, "startedAtTime", required=True),
        Field("result", ValidationResult, "generated"),
        Field("started_by", Person, "wasAssociatedWith"),
        Field("end_timestamp", datetime, "endedAtTime")
    )
    existence_query_fields = ("timestamp",)  # todo: add model_instance and test_script

    @property
    def duration(self):
        if self.end_timestamp:
            return self.end_timestamp - self.start_timestamp
        else:
            return 0.0

    @classmethod
    @cache
    def from_kg_instance(cls, instance, client, resolved=False):
        D = instance.data
        if resolved:
            D = cls._fix_keys(D)
        for otype in as_list(cls.type):
            if otype not in D["@type"]:
                # todo: profile - move compaction outside loop?
                compacted_types = compact_uri(D["@type"], standard_context)
                if otype not in compacted_types:
                    print("Warning: type mismatch {} - {}".format(otype, compacted_types))

        def filter_by_kg_type(items, type_name):
            filtered_items = []
            for item in as_list(items):
                if (type_name in item["@type"]
                    or type_name in compact_uri(item["@type"], standard_context)):
                    filtered_items.append(item)
            return filtered_items
        try:
            model_instance = filter_by_kg_type(D["modelUsed"], "nsg:ModelInstance")[0]
        except KeyError:
            model_instance = filter_by_kg_type(D["used"], "nsg:ModelInstance")[0]
        try:
            reference_data = filter_by_kg_type(D["dataUsed"], "nsg:Collection")[0]
        except KeyError:
            reference_data = filter_by_kg_type(D["used"], "nsg:Collection")[0]
        try:
            test_script = filter_by_kg_type(D["testUsed"], "nsg:ModelValidationScript")[0]
        except KeyError:
            test_script = filter_by_kg_type(D["used"], "nsg:ModelValidationScript")[0]
        end_timestamp = D.get("endedAtTime")
        if end_timestamp:
            end_timestamp = date_parser.parse(end_timestamp)
        obj = cls(model_instance=build_kg_object(None, model_instance),
                  test_script=build_kg_object(ValidationScript, test_script),
                  reference_data=build_kg_object(None, reference_data),
                  timestamp=date_parser.parse(D.get("startedAtTime")),
                  result=build_kg_object(ValidationResult, D.get("generated")),
                  started_by=build_kg_object(Person, D.get("wasAssociatedWith")),
                  end_timestamp=end_timestamp,
                  id=D["@id"],
                  instance=instance)
        return obj



[docs]class Simulation(KGObject):
    """
    """
    namespace = DEFAULT_NAMESPACE
    _path = "/simulation/simulationactivity/v0.3.2"
    type = ["prov:Activity", "nsg:Simulation"]
    context = [
        "{{base}}/contexts/neurosciencegraph/core/data/v0.3.1",
        "{{base}}/contexts/nexus/core/resource/v0.3.0",
        {
            "schema": "http://schema.org/",
            "name": "schema:name",
            "identifier": "schema:identifier",
            "description": "schema:description",
            "prov": "http://www.w3.org/ns/prov#",
            "generated": "prov:generated",
            "used": "prov:used",
            "modelUsed": "prov:used",
            "configUsed": "prov:used",
            "envUsed": "prov:used",
            "startedAtTime": "prov:startedAtTime",
            "endedAtTime": "prov:endedAtTime",
            "wasAssociatedWith": "prov:wasAssociatedWith",
            "nsg": "https://bbp-nexus.epfl.ch/vocabs/bbp/neurosciencegraph/core/v0.1.0/",
            "referenceData": "nsg:referenceData",
            "tags": "nsg:tags",
            "resourceUsage": "nsg:resourceUsage",
            "status": "schema:actionStatus",
            "providerId": "nsg:providerId"
        }
    ]
    fields = (
        Field("name", str, "name"),
        Field("description", str, "description"),
        Field("identifier", str, "identifier"),
        Field("model_instance", (ModelInstance, MEModel), "modelUsed"),
        Field("config", "brainsimulation.SimulationConfiguration", "configUsed", multiple=True),
        Field("timestamp", datetime,  "startedAtTime"),
        Field("result", "brainsimulation.SimulationOutput", "generated", multiple=True),
        Field("started_by", Person, "wasAssociatedWith"),
        Field("end_timestamp",  datetime, "endedAtTime"),
        Field("computing_environment", ComputingEnvironment, "envUsed", required=False),
        Field("status", str, "status"),
        # should probably restrict to the enum https://schema.org/ActionStatusType
        Field("resource_usage", float, "resourceUsage"),
        Field("tags", str,  "tags", multiple=True),
        Field("job_id", str, "providerId")
    )
    existence_query_fields = ("timestamp", "model_instance", "simulation_config")  #, "computing_environment")



[docs]class SimulationConfiguration(KGObject):
    """
    """
    namespace = DEFAULT_NAMESPACE
    _path = "/simulation/simulationconfiguration/v0.1.0"
    type = ["prov:Entity", "nsg:Entity", "nsg:SimulationConfiguration"]
    context = {"schema": "http://schema.org/",
               "name": "schema:name",
               "description": "schema:description",
               "nsg": "https://bbp-nexus.epfl.ch/vocabs/bbp/neurosciencegraph/core/v0.1.0/"}
    fields = (
        Field("name", str, "name", required=True),
        Field("identifier", str, "identifier"),
        Field("description", str, "description"),
        Field("config_file", (Distribution, str), "distribution")
    )

    def __init__(self,
                 name,
                 config_file=None,
                 description=None,
                 identifier=None,
                 id=None, instance=None):

        super(SimulationConfiguration, self).__init__(
            name=name,
            config_file=config_file,
            description=description,
            identifier=identifier,
            id=id,
            instance=instance)
        self._file_to_upload = None
        if isinstance(config_file, str):
            if config_file.startswith("http"):
                self.config_file = [Distribution(location=config_file)]
            elif os.path.isfile(config_file):
                self._file_to_upload = config_file
                self.config_file = None
        elif config_file is not None:
            for rf in as_list(self.config_file):
                assert isinstance(rf, Distribution)

[docs]    def save(self, client):
        super(SimulationConfiguration, self).save(client)
        if self._file_to_upload:
            self.upload_attachment(self._file_to_upload, client)


    def upload_attachment(self, file_path, client):
        upload_attachment(self, file_path, client)

    def download(self, local_directory, client):
        for rf in as_list(self.config_file):
            rf.download(local_directory, client)



[docs]class SimulationOutput(KGObject):
    """
    """
    namespace = DEFAULT_NAMESPACE
    type = ["prov:Entity", "nsg:Entity", "nsg:SimulationResult"]
    _path = "/simulation/simulationresult/v0.1.0"
    context = {"schema": "http://schema.org/",
               "name": "schema:name",
               "identifier": "schema:identifier",
               "description": "schema:description",
               "nsg": "https://bbp-nexus.epfl.ch/vocabs/bbp/neurosciencegraph/core/v0.1.0/",
               "variable": "nsg:variable",
               "target": "nsg:target",
               "brainRegion": "nsg:brainRegion",
               "species": "nsg:species",
               "celltype": "nsg:celltype",
               "dataType": "nsg:dataType",
               "prov": "http://www.w3.org/ns/prov#",
               "startedAtTime": "prov:startedAtTime",
               "wasGeneratedBy": "prov:wasGeneratedBy",
               "wasDerivedFrom": "prov:wasDerivedFrom"}
    fields = (Field("name", str, "name", required=True),
              Field("description", str, "description"),
              Field("identifier", str, "identifier"),
              Field("result_file", (Distribution, str), "distribution"),
              Field("generated_by", Simulation, "wasGeneratedBy"),
              Field("derived_from", KGObject, "wasDerivedFrom", multiple=True),  # SHOULD BE SET UP  BY THE ACTIVITY
              Field("target", str, "target"),
              Field("data_type", str, "dataType"),
              Field("timestamp", datetime,  "startedAtTime"),
              Field("brain_region", BrainRegion, "brainRegion"),
              Field("species", Species, "species"),
              Field("celltype", CellType, "celltype"))

    def __init__(self,
                 name,
                 identifier=None,
                 result_file=None,
                 generated_by=None,
                 derived_from=None,
                 data_type = None,
                 variable=None,
                 target=None,
                 description=None,
                 timestamp=None,
                 brain_region=None, species=None, celltype=None,
                 id=None, instance=None):

        super(SimulationOutput, self).__init__(
            name=name,
            identifier=identifier,
            result_file=result_file,
            generated_by=generated_by,
            derived_from=derived_from,
            data_type=data_type,
            variable=variable,
            target=target,
            description=description,
            timestamp=timestamp,
            brain_region=brain_region,
            species=species,
            celltype=celltype,
            id=id,
            instance=instance)
        self._file_to_upload = None
        if isinstance(result_file, str):
            if result_file.startswith("http"):
                self.result_file = Distribution(location=result_file)
            elif os.path.isfile(result_file):
                self._file_to_upload = result_file
                self.result_file = None
        elif result_file is not None:
            for rf in as_list(self.result_file):
                assert isinstance(rf, Distribution)

[docs]    def save(self, client):
        super(SimulationOutput, self).save(client)
        if self._file_to_upload:
            self.upload_attachment(self._file_to_upload, client)


    def upload_attachment(self, file_path, client):
        upload_attachment(self, file_path, client)

    def download(self, local_directory, client):
        for rf in as_list(self.result_file):
            rf.download(local_directory, client)



[docs]def list_kg_classes():
    """List all KG classes defined in this module"""
    return [obj for name, obj in inspect.getmembers(sys.modules[__name__])
            if inspect.isclass(obj) and issubclass(obj, KGObject) and obj.__module__ == __name__]



[docs]def use_namespace(namespace):
    """Set the namespace for all classes in this module."""
    for cls in list_kg_classes():
        cls.namespace = namespace





          

      

      

    

  

    
      
          
            
  Source code for fairgraph.commons

# encoding: utf-8
"""

"""

# Copyright 2018-2020 CNRS

# Licensed under the Apache License, Version 2.0 (the "License");
# you may not use this file except in compliance with the License.
# You may obtain a copy of the License at

#     http://www.apache.org/licenses/LICENSE-2.0

# Unless required by applicable law or agreed to in writing, software
# distributed under the License is distributed on an "AS IS" BASIS,
# WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
# See the License for the specific language governing permissions and
# limitations under the License.


import collections
import logging
import json
from .base import OntologyTerm, StructuredMetadata
from .fields import Field

import requests
from .base import KGObject, KGProxy, OntologyTerm, StructuredMetadata

logger = logging.getLogger("fairgraph")


[docs]class Address(StructuredMetadata):

    def __init__(self, locality, country):
        self.locality = locality
        self.country = country

    def __repr__(self):
        return (f'{self.__class__.__name__}({self.locality!r}, {self.country!r})')

    def __eq__(self, other):
        return (isinstance(other, self.__class__)
                and self.locality == other.locality
                and self.country == other.country)

    def __ne__(self, other):
        return not self.__eq__(other)

    def to_jsonld(self, client=None):
        return {
            "@type": "schema:PostalAddress",
            "addressLocality": self.locality,
            "addressCountry": self.country
        }

    @classmethod
    def from_jsonld(cls, data):
        if data is None:
            return None
        if "addressLocality" in data:  # hack: need to fix URI handling properly
            return cls(data["addressLocality"], data["addressCountry"])
        else:
            return cls(data["http://schema.org/addressLocality"],
                       data["http://schema.org/addressCountry"])



[docs]class Group(OntologyTerm):
    """
    The subject group
    """
    iri_map = {
        "control group": "http://www.ontobee.org/ontology/NCIT?iri=http://purl.obolibrary.org/obo/NCIT_C28143",
        "treatment group": "http://www.ontobee.org/ontology/NCIT?iri=http://purl.obolibrary.org/obo/NCIT_C161322"
    }



[docs]class CultureType(OntologyTerm):
    """
    The type of cell culture used
    """
    iri_map = {
        "primary": "http://purl.obolibrary.org/obo/OBI_0001910",
        "secondary": "http://purl.obolibrary.org/obo/OBI_0001905",
        "cell line": "http://purl.obolibrary.org/obo/CLO_0000031"
    }



[docs]class Species(OntologyTerm):
    """
    The species of an experimental subject, expressed with the binomial nomenclature.
    """
    iri_map = {
        "Rodentia": "http://purl.obolibrary.org/obo/NCBITaxon_9989",
        "Mus musculus": "http://purl.obolibrary.org/obo/NCBITaxon_10090",
        "Rattus norvegicus": "http://purl.obolibrary.org/obo/NCBITaxon_10116",
        "Rattus rattus": "http://purl.obolibrary.org/obo/NCBITaxon_10117",
        "Callithrix jacchus": "http://purl.obolibrary.org/obo/NCBITaxon_9483",
        "Homo sapiens": "http://purl.obolibrary.org/obo/NCBITaxon_9606",
        "Macaca mulatta": "http://purl.obolibrary.org/obo/NCBITaxon_9544",
        "Monodelphis domestica": "http://purl.obolibrary.org/obo/NCBITaxon_13616",
        "Ornithorhynchus anatinus": "http://purl.obolibrary.org/obo/NCBITaxon_9258"
    }



[docs]class Shape(OntologyTerm):
    """
    Shape of a region of interest (ROI).
    """
    iri_map = {
        "circle": "https://en.wiktionary.org/wiki/circle",
        "ellipse": "https://en.wiktionary.org/wiki/ellipse",
        "freeform": "https://en.wiktionary.org/wiki/free-form#English",
        "rectangle": "https://en.wiktionary.org/wiki/rectangle",
        "square": "https://en.wiktionary.org/wiki/square"
    }



[docs]class MorphologyType(OntologyTerm):
    """
    The morphology of the cell used for recording.
    """
    # problem that the iri_map clashes with CellType iri_map
    # so need to improve iri-lookup
    iri_map = {
        "bipolar": "http://purl.obolibrary.org/obo/FMA_67282",
        #"pyramidal cell": "http://uri.interlex.org/ilx_0107385"
    }



[docs]class SomaType(OntologyTerm):
    """
    The type of soma of a reconstructed cell.
    """
    iri_map = {
        "3D": "http://www.hbp.FIXME.org/",
        "2D contour": "http://www.hbp.FIXME.org/",
        "1 point": "http://www.hbp.FIXME.org/",
        "3 point": "http://www.hbp.FIXME.org/"
    }



[docs]class ObjectiveType(OntologyTerm):
    """
    The type of objective used for microscopy.
    """
    iri_map = {
        "dry": "http://www.hbp.FIXME.org/",
        "oil": "http://www.hbp.FIXME.org/",
        "water": "http://www.hbp.FIXME.org/"
    }



[docs]class Strain(OntologyTerm):
    """
    An inbred sub-population within a species.
    """
    iri_map = {
        "129/Sv": "https://dknet.org/data/record/nlx_154697-1/MGI:5656185/resolver?q=129%2FSv&l=129%2FSv&i=5d422cf50fbc3b6016f5437e",
        # 129/Sv is ambiguous
        # could be https://www.jax.org/strain/002448 or https://www.jax.org/strain/000691 or other
        # see http://www.informatics.jax.org/mgihome/nomen/strain_129.shtml
        #"Sprague-Dawley": "https://rgd.mcw.edu/rgdweb/report/strain/main.html?id=70508",
        "ATJ/FVB.129P2-FMR1-mix": "https://dknet.org/data/record/nlx_154697-1/IMSR_JAX:004624/resolver?q=%2A&l=&filter[]=Catalog%20Number:004624&i=5d422ff90fbc3b6016f6f089",
        "B6.129-Nlgn3<tm4Sud>/J": "https://dknet.org/data/record/nlx_154697-1/IMSR_JAX:023398/resolver?q=%2A&l=&filter[]=Catalog%20Number:023398&i=5d42266e0fbc3b6016f1c113",
        "B6.129-Nlgn3/J": "https://dknet.org/data/record/nlx_154697-1/IMSR_JAX:008475/resolver?q=%2A&l=%2A&filter[]=Catalog%20Number:008475&i=5d422c170fbc3b6016f4cb08",
        "B6.129-Nlgn3/KftnkRbrc": "https://dknet.org/data/record/nlx_154697-1/IMSR_JAX:008475/resolver?q=%2A&l=%2A&filter[]=Catalog%20Number:008475&i=5d422c170fbc3b6016f4cb08",
        "BAC_cck/dsred//BAC_pva/gfp (TgTg) - FVB/AntF1": "http://www.hbp.FIXME.org/",
        "BAC_cck/dsred on FVB/ANT":"http://www.hbp.FIXME.org/",
        "BAC_PV/eGFP on FVB/ANT": "http://www.hbp.FIXME.org/",
        "BAC_PV/eGFP onFVB/ANT": "http://www.hbp.FIXME.org/",
        "BAC_pva/gfp (2) - FVB/AntFx": "http://www.hbp.FIXME.org/",
        "Bl6": "https://dknet.org/data/record/nlx_154697-1/IMSR_JAX:000664/resolver?q=%2A&l=%2A&filter[]=Catalog%20Number:000664&i=5d4227790fbc3b6016f250e8",
        "C57BL/6": "https://dknet.org/data/record/nlx_154697-1/IMSR_JAX:000664/resolver?q=%2A&l=%2A&filter[]=Catalog%20Number:000664&i=5d4227790fbc3b6016f250e8",
        "C57BL/6J": "https://dknet.org/data/record/nlx_154697-1/IMSR_JAX:000664/resolver?q=%2A&l=%2A&filter[]=Catalog%20Number:000664&i=5d4227790fbc3b6016f250e8",
        "C57Bl/6J": "https://dknet.org/data/record/nlx_154697-1/IMSR_JAX:000664/resolver?q=%2A&l=%2A&filter[]=Catalog%20Number:000664&i=5d4227790fbc3b6016f250e8",
        "C57BL6/SJL": "https://dknet.org/data/record/nlx_154697-1/IMSR_JAX:100012/resolver?q=%2A&l=%2A&filter[]=Catalog%20Number:100012&i=5d422f510fbc3b6016f6939a",
        "C57BL/6J-Tg(Thy1-GCaMP6f)GP5.5Dkim/J":"https://dknet.org/data/record/nlx_154697-1/IMSR_JAX:024276/resolver?q=%2A&l=%2A&filter[]=Catalog%20Number:024276&i=5d4232230fbc3b6016f81e3a",
        "C57BL/6J X SJL": "https://dknet.org/data/record/nlx_154697-1/IMSR_JAX:100012/resolver?q=%2A&l=&filter[]=Catalog%20Number:100012&i=5d422f510fbc3b6016f6939a",
        "Cr/IRES_cre//Gt(ROSA)26Sor_CAG/LSL_ZsGreen1": "http://www.hbp.FIXME.org/",
        "Del(5Gtf2i-Fkbp6)1Vcam": "https://dknet.org/data/record/nlx_154697-1/MGI:5662390/resolver?q=Del%285Gtf2i-Fkbp6%291Vcam&l=Del%285Gtf2i-Fkbp6%291Vcam&i=5d4233580fbc3b6016f8c3f2",
        "Del(5Gtf2i-Fkbp6)1Vcam/Vcam": "https://dknet.org/data/record/nlx_154697-1/MGI:5662390/resolver?q=Del%285Gtf2i-Fkbp6%291Vcam&l=Del%285Gtf2i-Fkbp6%291Vcam&i=5d4233580fbc3b6016f8c3f2",
        "lister hooded": "https://dknet.org/data/record/nlx_154697-1/RGD_2312466/resolver?q=lister%20hooded&l=lister%20hooded&i=5d422c300fbc3b6016f4d849",
        "Sprague-Dawley": "https://dknet.org/data/record/nlx_154697-1/MGI:5651135/resolver?q=Sprague-Dawley&l=Sprague-Dawley&i=5d422b8e0fbc3b6016f4825a",
        "SWR": "https://dknet.org/data/record/nlx_154697-1/MGI:2159803/resolver?q=SWR&l=SWR&i=5d422e420fbc3b6016f5fcaa",
        "Tg2576": "https://dknet.org/data/record/nlx_154697-1/MGI:3029285/resolver?q=Tg%28APPSWE%292576Kha&l=Tg%28APPSWE%292576Kha&i=5d4235df0fbc3b6016fa16fb",
        #"Wistar":  "https://rgd.mcw.edu/rgdweb/report/strain/main.html?id=13508588",
        "Wistar": "https://dknet.org/data/record/nlx_154697-1/RGD_12879431/resolver?q=%22Wistar%20Rat%22&l=%22Wistar%20Rat%22&i=5d4228f20fbc3b6016f318fa",
        "BAC_cck/dsred onFVB/ANT": "http://www.hbp.FIXME.org/"
    }

# use RRIDs

[docs]class Genotype(OntologyTerm):
    """
    Transgenic modification of the strain.
    """
    iri_map = {
        "BAC_cck/dsred":"http://www.hbp.FIXME.org/",
        "BAC_cck/dsred//BAC_pva/gfp (TgTg)":"http://www.hbp.FIXME.org/",
        "BAC_PV/eGFP": "http://www.hbp.FIXME.org/",
        "BAC_pva/gfp (2)": "http://www.hbp.FIXME.org/",
        "Cre/tdTomato": "https://dknet.org/data/record/nlx_154697-1/IMSR_JAX:007909/resolver?q=%2A&l=%2A&filter[]=Catalog%20Number:007909&i=5d422e850fbc3b6016f6225c",
        "Cr/IRES_cre//Gt(ROSA)26Sor_CAG/LSL_ZsGreen1": "http://www.hbp.FIXME.org/",
        "C57BL/6J-Tg(Thy1-GCaMP6f)GP5.17Dkim/J": "https://dknet.org/data/record/nlx_154697-1/IMSR_JAX:025393/resolver?q=%2A&l=&filter[]=Catalog%20Number:025393&i=5d4228390fbc3b6016f2b6a3",
	    "Fmr1KO": "https://dknet.org/data/record/nlx_154697-1/IMSR_JAX:003025/resolver?q=%2A&l=&filter[]=Catalog%20Number:003025&i=5d422b9b0fbc3b6016f48946",
        "GlyT2-GFP":"http://www.informatics.jax.org/allele/MGI:3835459",
        "IB2-KO": "http://www.hbp.FIXME.org/hbp_brain_region_ontology/1234567",
        "Nlgn3KO/Y; hemizygous": "http://www.informatics.jax.org/allele/MGI:5439278",
        "NL3R451C/Y; hemizygous": "http://www.informatics.jax.org/allele/MGI:3758949",
        "Tg(Thy1-GCaMP6f)GP5.17Dkim/J": "https://dknet.org/data/record/nlx_154697-1/IMSR_JAX:025393/resolver?q=%2A&l=&filter[]=Catalog%20Number:025393&i=5d4228390fbc3b6016f2b6a3",
        "wild type": "https://dknet.org/data/record/nlx_154697-1/MGI:5649737/resolver?q=wild%20type&l=wild%20type&i=5d4223a00fbc3b6016f04b3f",
        "6J-Tg(Thy1-GCaMP6f)GP5.17Dkim/J": "http://www.hbp.FIXME.org/"
    }



[docs]class Sex(OntologyTerm):
    """
    The sex of an animal or person from whom/which data were obtained.
    """
    iri_map = {
        "female": "schema:Female",
        "male": "schema:Male"
    }



[docs]class Handedness(OntologyTerm):
    """
    The handedness of an animal or person from whom/which data were obtained.
    """
    iri_map = {
        "left":"http://uri.interlex.org/ilx_0106154",
        "right":"http://uri.interlex.org/ilx_0110142"
    }


[docs]class ChannelType(OntologyTerm):
    """
    The recording method used.
    """
    iri_map = {
        "ECoG": "http://purl.obolibrary.org/obo/NCIT_C116664",
        "ECG": "http://purl.obolibrary.org/obo/NCIT_C38054",
        "EEG": "http://purl.obolibrary.org/obo/NCIT_C38054",
        "EMG": "http://purl.obolibrary.org/obo/NCIT_C38056",
        "ERP": "http://purl.bioontology.org/ontology/SNOMEDCT/251630008",
        "MEG": "http://purl.obolibrary.org/obo/NCIT_C16811",
        "SEEG": "https://en.wikipedia.org/wiki/Stereoelectroencephalography"
    }


[docs]class BrainRegion(OntologyTerm):
    """
    A sub-structure or region with the brain.
    """
    iri_map = {
        "anterolateral visual area": "http://uri.interlex.org/ilx_0735646",
        "anteromedial visual area": "http://uri.interlex.org/ilx_0733890",
        "barrel cortex": "http://uri.interlex.org/ilx_0101097",
        "basal ganglia": "http://uri.interlex.org/ilx_0101102",
        "brainstem": "http://uri.interlex.org/ilx_0101444",
        "CA3 field of hippocampus": "http://uri.interlex.org/ilx_0101534",
        "cerebellum": "http://uri.interlex.org/ilx_0101963",
        "cerebral cortex": "http://uri.interlex.org/ilx_0101978",
        "cortex": "http://uri.interlex.org/ilx_0727230",
        "dorsal cortex": "http://uri.interlex.org/ilx_0103432",
        "dorsal striatum": "http://uri.interlex.org/ilx_0103481",
        "frontal association cortex": "http://uri.interlex.org/ilx_0109209",
        "hippocampus": "http://uri.interlex.org/ilx_0105021",  # Ammon's horn
        "hippocampus CA1": "http://purl.obolibrary.org/obo/UBERON_0003881",
        "hippocampus CA3": "http://uri.interlex.org/ilx_0101534",
        "hippocampal formation": "http://uri.interlex.org/ilx_0105009",
        "lobule 5 of the cerebellar vermis": "http://purl.obolibrary.org/obo/UBERON_0004079",
        "lobule 6 of the cerebellar vermis": "http://purl.obolibrary.org/obo/UBERON_0004080",
        "lobule 7 of the cerebellar vermis": "http://purl.obolibrary.org/obo/UBERON_0004081",
        "lobule 8 of the cerebellar vermis": "http://purl.obolibrary.org/obo/UBERON_0004082",
        "motor cortex": "http://uri.interlex.org/ilx_0107119",
        "parietal association area": "http://uri.interlex.org/ilx_0103503",
        "perirhinal cortex": "http://uri.interlex.org/ilx_0108747",
        "posteromedial visual area": "http://uri.interlex.org/ilx_0734159",
        "prefrontal cortex": "http://uri.interlex.org/ilx_0109209",
        "prelimbic cortex": "http://uri.interlex.org/ilx_0106685",
        "primary auditory cortex": "http://uri.interlex.org/ilx_0443027",
        "primary motor cortex": "http://uri.interlex.org/ilx_0109278",
        "primary somatosensory cortex": "http://uri.interlex.org/ilx_0109333",
        "primary visual cortex": "http://uri.interlex.org/ilx_0112514",
        "retina": "http://uri.interlex.org/ilx_0109993",
        "retrosplenial cortex": "http://uri.interlex.org/ilx_0728007",
        "secondary motor cortex": "http://uri.interlex.org/ilx_0109222",
        "secondary visual cortex": "http://uri.interlex.org/ilx_0727119",
        "somatosensory cortex": "http://uri.interlex.org/ilx_0110752",
        "spinal cord": "http://uri.interlex.org/ilx_0110909",
        "stratum pyramidale": "http://uri.interlex.org/ilx_0111081",
        "striatum": "http://uri.interlex.org/ilx_0111098",
        "thalamocortical": "http://uri.interlex.org/ilx_0738230",
        "thalamus": "http://uri.interlex.org/ilx_0111657",
        "ventral hippocampus": "http://uri.interlex.org/ilx_0105021",   # how to distinguish this? Question for Tier 2 folks?
        "visual cortex": "http://uri.interlex.org/ilx_0112513",
        "whole brain": "http://uri.interlex.org/ilx_0101431",
        "5th cerebellar lobule": "http://purl.obolibrary.org/obo/UBERON_0004079",
        "6th cerebellar lobule": "http://purl.obolibrary.org/obo/UBERON_0004080",
        "7th cerebellar lobule": "http://purl.obolibrary.org/obo/UBERON_0004081",
        "8th cerebellar lobule": "http://purl.obolibrary.org/obo/UBERON_0004082"
    }



[docs]class CellType(OntologyTerm):
    """A type of neuron or glial cell."""
    iri_map = {
        "cerebellar granule cell": "http://uri.interlex.org/ilx_0101967",
        "cholinergic interneuron": "http://uri.interlex.org/base/ilx_0490357",
        "fast spiking interneuron": "http://www.hbp.FIXME.org/hbp_celltype_ontology/12345670",
        "Golgi cell": "http://uri.interlex.org/ilx_0101966",
        "granule cell": "http://uri.interlex.org/ilx_0101967",
        "hippocampus CA1 basket cell": "http://uri.interlex.org/ilx_0105022",
        "hippocampus CA1 bistratified cell": "unknown",
        "hippocampus CA1 ivy neuron": "http://uri.neuinfo.org/nif/nifstd/nlx_35220",
        "hippocampus CA1 lacunosum moleculare neuron": "http://uri.interlex.org/ilx_0105027",
        "hippocampus CA1 pyramidal cell": "http://uri.neuinfo.org/nif/nifstd/sao830368389",
        "hippocampus CA3 pyramidal cell": "http://uri.interlex.org/ilx_0105046",
        "interneuron": "http://uri.interlex.org/ilx_0105593",
        "medium spiny neuron": "http://purl.obolibrary.org/obo/CL_1001474",
        "medium spiny neuron (D1 type)": "http://www.hbp.FIXME.org/hbp_celltype_ontology/12345672",
        "medium spiny neuron (D2 type)": "http://www.hbp.FIXME.org/hbp_celltype_ontology/12345671",
        "not applicable": "http://www.hbp.FIXME.org/hbp_celltype_ontology/12345673",
        "Purkinje cell": "http://uri.interlex.org/ilx_0101974",
        "pyramidal cell": "http://uri.interlex.org/ilx_0107385",
        "spiny stellate neuron": "http://uri.interlex.org/ilx_0107391",
        "striatal neuron": "http://uri.interlex.org/base/ilx_0111098",
        "L1 neurogliaform cell": "http://uri.interlex.org/base/ilx_0383196",
        "L2 inverted pyramidal cell": "http://uri.interlex.org/ilx_0102369",
        "L2/3 chandelier cell": "http://uri.interlex.org/ilx_0107356",
        "L2/3 pyramidal cell": "http://uri.neuinfo.org/nif/nifstd/nifext_49",
        "L4 Martinotti cell": "http://uri.interlex.org/ilx_0107375",
        "L5 pyramidal cell": "http://uri.interlex.org/ilx_0107385",
        "L5 tufted pyramidal cell": "http://uri.interlex.org/ilx_0107376",
        "L6 inverted pyramidal cell": "http://uri.interlex.org/ilx_0102369"
    }



[docs]class AbstractionLevel(OntologyTerm):
    """
    Level of abstraction for a neuroscience model, e.g.rate neurons, spiking neurons
    """
    iri_map = {
        "cognitive modelling": "http://www.hbp.FIXME.org/hbp_modelling_ontology/12345674",
        "population modelling": "http://www.hbp.FIXME.org/hbp_modelling_ontology/12345671",
        "population modelling: neural field": "http://www.hbp.FIXME.org/hbp_modelling_ontology/12345672",
        "population modelling: neural mass": "http://www.hbp.FIXME.org/hbp_modelling_ontology/12345673",
        "protein structure": "http://www.hbp.FIXME.org/hbp_modelling_ontology/12345670",
        "rate neurons": "http://purl.org/incf/ontology/Computational_Neurosciences/cno_alpha.owl#cno_0000144",
        "systems biology": "http://www.ebi.ac.uk/sbo/main/display?sboId=SBO:0000062",
        "systems biology: continuous": "http://www.ebi.ac.uk/sbo/main/display?sboId=SBO:0000062",
        "systems biology: discrete": "http://www.ebi.ac.uk/sbo/main/display?sboId=SBO:0000063",
        "systems biology: flux balance": "http://www.ebi.ac.uk/sbo/main/display?sboId=SBO:0000624",
        "spiking neurons": "http://purl.org/incf/ontology/Computational_Neurosciences/cno_alpha.owl#cno_0000014",
        "spiking neurons: biophysical": "http://purl.org/incf/ontology/Computational_Neurosciences/cno_alpha.owl#cno_0000017",
        "spiking neurons: point neuron": "http://purl.org/incf/ontology/Computational_Neurosciences/cno_alpha.owl#cno_0000018",
        "algorithm": "http://www.hbp.FIXME.org/hbp_modelling_ontology/12345675",
        "statistical model": "http://dbpedia.org/page/Statistical_model"
    }



# CNO model types
# 'cellular model' "http://purl.org/incf/ontology/Computational_Neurosciences/cno_alpha.owl#cno_0000008"
#     'artificial neuron model' "http://purl.org/incf/ontology/Computational_Neurosciences/cno_alpha.owl#cno_0000012"
#     'point process model' "http://purl.org/incf/ontology/Computational_Neurosciences/cno_alpha.owl#cno_0000013"
#     'rate-based neuron model' "http://purl.org/incf/ontology/Computational_Neurosciences/cno_alpha.owl#cno_0000144"
#     'spiking model' "http://purl.org/incf/ontology/Computational_Neurosciences/cno_alpha.owl#cno_0000014"
#         'biophysical spiking model' "http://purl.org/incf/ontology/Computational_Neurosciences/cno_alpha.owl#cno_0000017"
#             'detailed model' "http://purl.org/incf/ontology/Computational_Neurosciences/cno_alpha.owl#cno_0000020"
#             'reduced model' "http://purl.org/incf/ontology/Computational_Neurosciences/cno_alpha.owl#cno_0000019"
#         'threshold-based spiking model' "http://purl.org/incf/ontology/Computational_Neurosciences/cno_alpha.owl#cno_0000018"
#             'one variable model' "http://purl.org/incf/ontology/Computational_Neurosciences/cno_alpha.owl#cno_0000022"
#             'pulse-based model' "http://purl.org/incf/ontology/Computational_Neurosciences/cno_alpha.owl#cno_0000021"
#             'spike response model' "http://purl.org/incf/ontology/Computational_Neurosciences/cno_alpha.owl#cno_0000025"
#             'three variable model' "http://purl.org/incf/ontology/Computational_Neurosciences/cno_alpha.owl#cno_0000024"
#             'two variable model' "http://purl.org/incf/ontology/Computational_Neurosciences/cno_alpha.owl#cno_0000023"
# 'network model' "http://purl.org/incf/ontology/Computational_Neurosciences/cno_alpha.owl#cno_0000010"
#     'artificial neural network model' "http://purl.org/incf/ontology/Computational_Neurosciences/cno_alpha.owl#cno_0000029"
#     'rate model' "http://purl.org/incf/ontology/Computational_Neurosciences/cno_alpha.owl#cno_0000028"
#     'spiking network model' "http://purl.org/incf/ontology/Computational_Neurosciences/cno_alpha.owl#cno_0000030"
# 'plasticity model' "http://purl.org/incf/ontology/Computational_Neurosciences/cno_alpha.owl#cno_0000011"
#     'cellular plasticity model' "http://purl.org/incf/ontology/Computational_Neurosciences/cno_alpha.owl#cno_0000033"
#     'developmental plasticity model' "http://purl.org/incf/ontology/Computational_Neurosciences/cno_alpha.owl#cno_0000161"
#     'synaptic plasticity model' "http://purl.org/incf/ontology/Computational_Neurosciences/cno_alpha.owl#cno_0000034"
#         'homeostatic plasticity model' "http://purl.org/incf/ontology/Computational_Neurosciences/cno_alpha.owl#cno_0000187"
#         'long term plasticity model' "http://purl.org/incf/ontology/Computational_Neurosciences/cno_alpha.owl#cno_0000183"
#             'biophysical model' "http://purl.org/incf/ontology/Computational_Neurosciences/cno_alpha.owl#cno_0000186"
#             'phenomenological plasticity model' "http://purl.org/incf/ontology/Computational_Neurosciences/cno_alpha.owl#cno_0000007"
#                 'rate-based plasticity model' "http://purl.org/incf/ontology/Computational_Neurosciences/cno_alpha.owl#cno_0000184"
#                 'spike timing dependent plasticity model' "http://purl.org/incf/ontology/Computational_Neurosciences/cno_alpha.owl#cno_0000185"
#         'short term plasticity model' "http://purl.org/incf/ontology/Computational_Neurosciences/cno_alpha.owl#cno_0000182"
#             'short term depression model' "http://purl.org/incf/ontology/Computational_Neurosciences/cno_alpha.owl#cno_0000201"
#             'short term facilitation model' "http://purl.org/incf/ontology/Computational_Neurosciences/cno_alpha.owl#cno_0000035"
# 'synapse model' "http://purl.org/incf/ontology/Computational_Neurosciences/cno_alpha.owl#cno_0000009"
#     'chemical synapse model' "http://purl.org/incf/ontology/Computational_Neurosciences/cno_alpha.owl#cno_0000031"
#         'conductance-based model' "http://purl.org/incf/ontology/Computational_Neurosciences/cno_alpha.owl#cno_0000027"
#         'current-based model' "http://purl.org/incf/ontology/Computational_Neurosciences/cno_alpha.owl#cno_0000026"
#     'electrical synapse model' "http://purl.org/incf/ontology/Computational_Neurosciences/cno_alpha.owl#cno_0000026"


[docs]class ModelScope(OntologyTerm):
    """docstring"""
    iri_map = {
        "subcellular": "http://www.hbp.FIXME.org/hbp_modelling_ontology/12345675",
        "subcellular: ion channel": "http://uri.neuinfo.org/nif/nifstd/nifext_2508",
        "subcellular: molecular": "http://www.hbp.FIXME.org/hbp_modelling_ontology/12345676",
        "subcellular: signalling": "http://uri.interlex.org/base/ilx_0503639",  # "biochemical processes", not ideal
        "subcellular: spine": "http://uri.neuinfo.org/nif/nifstd/sao1145756102",
        "single cell": "http://purl.org/incf/ontology/Computational_Neurosciences/cno_alpha.owl#cno_0000008",
        "network": "http://purl.org/incf/ontology/Computational_Neurosciences/cno_alpha.owl#cno_0000010",
        "network: brain region": "http://purl.obolibrary.org/obo/UBERON_0002616",
        "network: microcircuit":  "http://purl.obolibrary.org/obo/UBERON_0014778",  # "cell group", not ideal
        "network: whole brain": "http://purl.obolibrary.org/obo/UBERON_0000955"
    }



[docs]class License(OntologyTerm):
    iri_map = {
        "GNU General Public License 2 or later": "https://www.gnu.org/licenses/old-licenses/gpl-2.0.en.html",
        "CeCILL v2": "http://www.cecill.info/licences/Licence_CeCILL_V2-en.html"
    }

    @classmethod
    def initialize(cls, local_file=None):
        if local_file:
            with open(local_file) as fp:
                license_data = json.load(fp)
        else:
            logger.info("Retrieving list of licences")
            spdx_url = "https://raw.githubusercontent.com/spdx/license-list-data/master/json/licenses.json"
            response = requests.get(spdx_url)
            if response.status_code != 200:
                raise Exception("Unable to retrieve license list")
            license_data = response.json()
        for entry in license_data["licenses"]:
            cls.iri_map[entry["name"]] = entry["seeAlso"][0]



[docs]class StimulusType(OntologyTerm):
    iri_map = {
        "Excitatory postsynaptic currents": "http://ontologies.humanbrainproject.eu/ephys_stimuli/0001000",
        "Excitatory postsynaptic potentials": "http://ontologies.humanbrainproject.eu/ephys_stimuli/0001000",
        "Mossy Fiber Stimulation": "http://www.FIXME.org/ephys_stimuli/0000001",
        "No stimulus (spontaneous activity)": "http://www.FIXME.org/ephys_stimuli/0000000",
        "Pre-synaptic extracellular electrical stimulation": "http://www.FIXME.org/ephys_stimuli/0000001",
        "Sinusoidal current injections": "http://ontologies.humanbrainproject.eu/ephys_stimuli/0001000",
        "Step current": "http://www.FIXME.org/ephys_stimuli/0000001",
        "Unknown": "N/A"
    }



[docs]class Origin(OntologyTerm):
    iri_map = {
        "centre": "http://www.FIXME.org/ephys_stimuli/0000001",
        "bottom-left": "http://www.FIXME.org/ephys_stimuli/0000001",
        "top-right": "http://www.FIXME.org/ephys_stimuli/0000001"
    }



unit_codes = {
        "days": "http://purl.obolibrary.org/obo/UO_0000033",
        "weeks": "http://purl.obolibrary.org/obo/UO_0000034",
        "months": "http://purl.obolibrary.org/obo/UO_0000035",
        "years": "http://purl.obolibrary.org/obo/UO_0000036",
        "degrees": "http://purl.obolibrary.org/obo/UO_0000185",
        "µm": "http://purl.obolibrary.org/obo/UO_0000017",
        "mm": "http://purl.obolibrary.org/obo/UO_0000016",
        "nm": "http://purl.obolibrary.org/obo/UO_0000018",
        "mV": "http://purl.obolibrary.org/obo/UO_0000247",
        "ms": "http://purl.obolibrary.org/obo/UO_0000028",
        "s": "http://purl.obolibrary.org/obo/UO_0000010",
        "c": "https://en.wiktionary.org/wiki/megaohm",
        "MΩ": "https://en.wiktionary.org/wiki/megaohm",
        "Mohm": "https://en.wiktionary.org/wiki/megaohm",
        "GΩ": "https://en.wiktionary.org/wiki/gigaohm",
        "Gohm": "https://en.wiktionary.org/wiki/gigaohm",
        "µA": "http://purl.obolibrary.org/obo/UO_0000038",
        "nA": "https://en.wiktionary.org/wiki/nanoamp",
        "Hz": "http://purl.obolibrary.org/obo/UO_0000106",
        "kHz": "http://purl.obolibrary.org/obo/NCIT_C67279"
    }


[docs]class QuantitativeValue(StructuredMetadata):
    """docstring"""
    type = "nsg:QuantitativeValue"
    unit_codes = unit_codes

    def __init__(self, value, unit_text, unit_code=None):
        if not isinstance(value, (int, float)):
            raise ValueError("Must be a number")
        self.value = value
        self.unit_text = unit_text
        self.unit_code = unit_code or self.unit_codes[unit_text]

    def __repr__(self):
        return (f'{self.__class__.__name__}({self.value!r} {self.unit_text!r})')

    def __eq__(self, other):
        return (self.value == other.value
                and self.unit_text == other.unit_text
                and self.unit_code == other.unit_code)

    def __ne__(self, other):
        return not self.__eq__(other)

    def to_jsonld(self, client=None):
        return {
            "@type": "nsg:QuantitativeValue",
            "value": self.value,
            "label": self.unit_text,
            "unitCode": {"@id": self.unit_code}
        }

    def to_jsonld_alt(self):
        return {
            "value": self.value,
            "unitText": self.unit_text
        }

    @classmethod
    def from_jsonld(cls, data):
        if data is None:
            return None
        for key in list(data):
            if "http://schema.org/" in key:
                data[key.replace("http://schema.org/", "")] = data[key]
        if "label" in data:
            unit_text = data["label"]
        elif "unitText" in data:
            unit_text = data["unitText"]
        else:
            unit_text = "?"
        if "unitCode" in data:
            unit_code = data["unitCode"]["@id"]
        else:
            unit_code = None
        if "value" in data:
            return cls(float(data["value"]), unit_text, unit_code)
        elif "minValue" in data:
            return QuantitativeValueRange(float(data["minValue"]), float(data["maxValue"]),
                                          unit_text, unit_code)



[docs]class QuantitativeValueRange(StructuredMetadata):
    """docstring"""
    type = "nsg:QuantitativeValueRange"
    unit_codes = unit_codes

    def __init__(self, min, max, unit_text, unit_code=None):
        if not isinstance(min, (int, float)):
            raise ValueError("'min' must be a number")
        if not isinstance(max, (int, float)):
            raise ValueError("'max' must be a number")
        self.min = min
        self.max = max
        self.unit_text = unit_text
        self.unit_code = unit_code or self.unit_codes[unit_text]

    def __repr__(self):
        return (f'{self.__class__.__name__}({self.min!r}-{self.max!r} {self.unit_text!r})')

    def __eq__(self, other):
        return (self.min == other.min
                and self.max == other.max
                and self.unit_text == other.unit_text
                and self.unit_code == other.unit_code)

    def __ne__(self, other):
        return not self.__eq__(other)

    def to_jsonld(self, client=None):
        return {
            "@type": "nsg:QuantitativeValue",  # needs 'nsg:' prefix, no?
            "minValue": self.min,
            "maxValue": self.max,
            "label": self.unit_text,
            "unitCode": {"@id": self.unit_code}
        }

    def to_jsonld_alt(self):
        return {
            "minValue": self.min,
            "maxValue": self.max,
            "unitText": self.unit_text
        }

    @classmethod
    def from_jsonld(cls, data):
        if data is None:
            return None
        for key in list(data):
            if "http://schema.org/" in key:
                data[key.replace("http://schema.org/", "")] = data[key]
        if "label" in data:
            unit_text = data["label"]
        elif "unitText" in data:
            unit_text = data["unitText"]
        else:
            unit_text = "?"
        if "unitCode" in data:
            unit_code = data["unitCode"]["@id"]
        else:
            unit_code = None
        return cls(float(data["minValue"]), data["maxValue"], unit_text, unit_code)



[docs]class Age(StructuredMetadata):
    allowed_periods = [
        "Pre-natal",
        "Post-natal"
    ]
    context = {
        "value": "http://schema.org/value",
        "period": "https://bbp-nexus.epfl.ch/vocabs/bbp/neurosciencegraph/core/v0.1.0/period"
    }
    fields = (
        Field("value", str, "value", required=True),
        Field("period", str, "period", required=True, multiple=True)
    )

    def __init__(self, value, period):
        self.value = value
        if period not in Age.allowed_periods:
            raise ValueError(f"period must be one of {allowed_periods}")
        self.period = period

    def __repr__(self):
        return (f'{self.__class__.__name__}({self.value!r}, {self.period!r})')

    def __eq__(self, other):
        return (isinstance(other, self.__class__)
                and self.value == other.value
                and self.period == other.period)

    def __ne__(self, other):
        return not self.__eq__(other)

    def to_jsonld(self, client=None):
        return {'value': self.value.to_jsonld(),
                'period': self.period}

    @classmethod
    def from_jsonld(cls, data):
        if data is None:
            return None
        return cls(QuantitativeValue.from_jsonld(data["value"]), data["period"])





          

      

      

    

  

    
      
          
            
  Source code for fairgraph.core

"""
Metadata for entities that are used in multiple contexts (e.g. in both electrophysiology and in simulation).

"""

# Copyright 2018-2020 CNRS

# Licensed under the Apache License, Version 2.0 (the "License");
# you may not use this file except in compliance with the License.
# You may obtain a copy of the License at

#     http://www.apache.org/licenses/LICENSE-2.0

# Unless required by applicable law or agreed to in writing, software
# distributed under the License is distributed on an "AS IS" BASIS,
# WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
# See the License for the specific language governing permissions and
# limitations under the License.


from __future__ import unicode_literals
import sys
import inspect
import logging
from datetime import date
from .base import KGObject, KGQuery, as_list, Distribution
from .fields import Field

from .commons import Address, Species, Strain, Genotype, Sex, Age, QuantitativeValue, Handedness, Group


DEFAULT_NAMESPACE = None
# core is used everywhere, so it makes no sense to set a default namespace
# the namespace to be used in a given context should be set using "use_namespace()"


logger = logging.getLogger("fairgraph")


[docs]class Subject(KGObject):
    """The individual organism that is the subject of an experimental study."""
    namespace = DEFAULT_NAMESPACE
    _path = "/core/subject/v0.1.2"
    type = ["nsg:Subject", "prov:Entity"]
    context = {
        "schema": "http://schema.org/",
        "rdfs": "http://www.w3.org/2000/01/rdf-schema#",
        "prov": "http://www.w3.org/ns/prov#",
        "name": "schema:name",
        "value": "schema:value",
        "minValue": "schema:minValue",
        "maxValue": "schema:maxValue",
        "unitCode": "schema:unitCode",
        "label": "rdfs:label",
        "nsg": "https://bbp-nexus.epfl.ch/vocabs/bbp/neurosciencegraph/core/v0.1.0/",
        "species": "nsg:species",  # change from nsg:species to "http://dbpedia.org/ontology/Species" ?
        "strain": "nsg:strain",
        "age": "nsg:age",  # change from nsg:age to "http://dbpedia.org/ontology/age" ?
        "period": "nsg:period",
        "sex": "nsg:sex",
        "genotype": "nsg:genotype",
        "handedness": "nsg:handedness",
        "deathDate": "schema:deathDate",
        "group": "nsg:group",
        "providerId": "nsg:providerId"
    }
    fields = (
        Field("name", str, "name", required=True),
        Field("species", Species, "species", required=True),
        Field("strain", Strain, "strain"),
        Field("genotype", Genotype, "genotype"),
        Field("sex", Sex, "sex"),
        Field("handedness", Handedness, "handedness"),
        Field("age", Age, "age"),
        Field("death_date", date, "deathDate"),
        Field("group", Group, "group")
    )

    def __init__(self, name, species, age=None, sex=None, handedness=None, strain=None, genotype=None, death_date=None, group=None, id=None, instance=None):
        args = locals()
        args.pop("self")
        KGObject.__init__(self, **args)



[docs]class Organization(KGObject):
    """
    An organization associated with research data or models, e.g. a university, lab or department.
    """
    namespace = DEFAULT_NAMESPACE
    _path = "/core/organization/v0.1.0"
    type = ["nsg:Organization"]
    context = {
        "schema": "http://schema.org/",
        "nsg": "https://bbp-nexus.epfl.ch/vocabs/bbp/neurosciencegraph/core/v0.1.0/",
        "name": "schema:name",
        "parentOrganization": "schema:parentOrganization",
        "address": "schema:address",
        "addressLocality": "schema:addressLocality",
        "addressCountry": "schema:addressCountry",
    }
    fields = (
        Field("name", str, "name", required=True),
        Field("address", Address, "address"),
        Field("parent", "core.Organization", "parentOrganization")
    )

    def __init__(self, name, address=None, parent=None, id=None, instance=None):
        args = locals()
        args.pop("self")
        KGObject.__init__(self, **args)



[docs]class Person(KGObject):
    """
    A person associated with research data or models, for example as an experimentalist,
    or a data analyst.
    """
    namespace = DEFAULT_NAMESPACE
    _path = "/core/person/v0.1.0"
    type = ["nsg:Person", "prov:Agent"]
    context = {
        "schema": "http://schema.org/",
        "prov": "http://www.w3.org/ns/prov#",
        "nsg": "https://bbp-nexus.epfl.ch/vocabs/bbp/neurosciencegraph/core/v0.1.0/",
        "familyName": "schema:familyName",
        "givenName": "schema:givenName",
        "email": "schema:email",
        "affiliation": "schema:affiliation"
    }
    fields = (
        Field("family_name", str, "familyName", required=True, doc="Family name / surname"),
        Field("given_name", str, "givenName", required=True, doc="Given name"),
        Field("email", str, "email", doc="e-mail address"),
        Field("affiliation", Organization, "affiliation",
              doc="Organization to which person belongs")
    )
    existence_query_fields = ("family_name", "given_name")

    def __init__(self, family_name, given_name, email=None,
                 affiliation=None, id=None, instance=None):
        args = locals()
        args.pop("self")
        KGObject.__init__(self, **args)

    @property
    def full_name(self):
        return f'{self.given_name} {self.family_name}'

[docs]    @classmethod
    def list(cls, client, size=100, api="query", scope="released", resolved=False, **filters):
        """List all objects of this type in the Knowledge Graph"""
        if api == 'nexus':
            context = {
                "schema": "http://schema.org/"
            }
            filter_queries = []
            for name, value in filters.items():
                if name in ("first_name", "given_name"):
                    filter_queries.append({
                        'path': 'schema:givenName',
                        'op': 'eq',
                        'value': value
                    })
                elif name in ("family_name", "last_name", "surname"):
                    filter_queries.append({
                        "path": "schema:familyName",
                        "op": "eq",
                        "value": value
                    })
                elif name == "email":
                    filter_queries.append({
                        "path": "schema:email",
                        "op": "eq",
                        "value": value
                    })
                else:
                    raise ValueError(f"The only supported filters are by first (given) name, last (family) name or email. You specified {name}")
            if len(filter_queries) == 0:
                return client.list(cls, size=size, api=api)
            elif len(filter_queries) == 1:
                filter_query = filter_queries[0]
            else:
                filter_query = {
                    "op": "and",
                    "value": filter_queries
                }
            filter_query = {"nexus": filter_query}
            return KGQuery(cls, filter_query, context).resolve(client, api=api, size=size)
        elif api == "query":
            return super(Person, cls).list(client, size=size, api=api,
                                           scope=scope, resolved=resolved, **filters)
        else:
            raise ValueError("'api' must be either 'nexus' or 'query'")


[docs]    def resolve(self, client, api="query", use_cache=True):
        if hasattr(self.affiliation, "resolve"):
            self.affiliation = self.affiliation.resolve(client, api=api, use_cache=use_cache)
        return self


[docs]    @classmethod
    def me(cls, client, api="query", allow_multiple=False):
        """Return the Person who is currently logged-in.

        (the user associated with the token stored in the client).

        If the Person node does not exist in the KG, it will be created.
        """
        user_info = client.user_info()
        given_name = user_info["givenName"]
        family_name = user_info["familyName"]
        email = [entry["value"] for entry in user_info["emails"] if entry["primary"]][0]
        # first look for a node that matches name and primary email
        people = Person.list(client, api=api, scope="latest", family_name=family_name,
                             given_name=given_name, email=email, resolved=False)
        # if we don't find a node, try to match by any email
        if not people:
            for entry in user_info["emails"]:
                people.extend(Person.list(client, api=api, scope="latest", email=entry["value"],
                                          resolved=False))
        # if we still don't find a node, try to match by name
        if not people:
            people = Person.list(client, api=api, scope="latest", family_name=family_name,
                                 given_name=given_name, resolved=False)
        # otherwise, create a new node
        if people:
            if isinstance(people, list):
                if len(people) > 1:
                    if allow_multiple:
                        return people
                    else:
                        raise Exception("Found multiple entries. "
                                        "Use the 'allow_multiple' option to avoid this error.")
                else:
                    people = people[0]
            return people
        else:
            person = Person(family_name=family_name, given_name=given_name, email=email)
            # todo: add linked organization based on user_info affiliation
            person.save(client)
            return person




[docs]class Identifier(KGObject):
    namespace = "nexus"
    _path = "/schemaorgsh/identifier/v0.1.0"
    type = ["schema:Identifier"]



[docs]class Material(KGObject):
    """
    Metadata about a chemical product or other material used in an experimental protocol.
    """
    namespace = DEFAULT_NAMESPACE
    _path = "/core/material/v0.1.0"
    type = ["nsg:Material", "prov:Entity"]
    context = {
        "schema": "http://schema.org/",
        "nsg": "https://bbp-nexus.epfl.ch/vocabs/bbp/neurosciencegraph/core/v0.1.0/",
        "prov": "http://www.w3.org/ns/prov#",
        "name": "schema: name",
        "reagentMolarWeight": "nsg:reagentMolarWeight",
        "reagentLinearFormula": "nsg:reagentLinearFormula",
        "reagentSKU": "schema:sku",
        "distribution": {
            "@id": "schema:distribution",
            "@type": "@id"},
        "downloadURL": {
            "@id": "schema:downloadURL",
            "@type": "@id"},
        "mediaType": {
            "@id": "schema:mediaType"
            },
        "vendor": "nsg:reagentVendor"
    }
    fields = (
        Field("name", str, "name", required=True),
        Field("molar_weight", QuantitativeValue, "reagentMolarWeight"),
        Field("formula", str, "reagentLinearFormula"),
        Field("stock_keeping_unit", str, "reagentSKU"), # doi
        Field("reagent_distribution", Distribution, "distribution"),
        Field("vendor", Organization, "vendor")
        )

    def __init__(self, name, molar_weight=None, formula=None,
                        stock_keeping_unit=None, reagent_distribution=None, vendor=None, id=None, instance=None):
        args = locals()
        args.pop("self")
        KGObject.__init__(self, **args)



[docs]class Step(KGObject):
    """
    A step in an experimental protocol.
    """
    namespace = DEFAULT_NAMESPACE
    _path = "/core/protocol/v0.1.2"
    type = ["nsg:Step", "prov:Entity"]
    context = {
        "schema": "http://schema.org/",
        "nsg": "https://bbp-nexus.epfl.ch/vocabs/bbp/neurosciencegraph/core/v0.1.0/",
        "prov": "http://www.w3.org/ns/prov#",
        "name": "schema:name",
        "previousStepName": "nsg:previousStepName",
        "sequenceNumber": "nsg:sequenceNumber",
        "identifier": "schema:identifier",
        "description": "schema:description",
        "version" : "nsg:version",
        "distribution": {
            "@id": "schema:distribution",
            "@type": "@id"},
        "downloadURL": {
            "@id": "schema:downloadURL",
            "@type": "@id"},
        "mediaType": {
            "@id": "schema:mediaType"
        },
        "material":"nsg:material",
        "wasAssociatedWith": "prov:wasAssociatedWith",
    }
    fields = (
        Field("name", (str, int), "name", required=True),
        Field("previous_step_name", (str, int), "previousStepName"),
        Field("sequence_number", int, "sequenceNumber"),
        Field("identifier", str, "identifier"), # doi
        Field("version", (str, int), "version"),
        Field("distribution", Distribution, "distribution"), # external link
        Field("description", str, "description"),
        Field("materials", Material, "material", multiple=True),
        Field("author", Person, "wasAssociatedWith", multiple=True),
        )

    def __init__(self, name, previous_step_name=None, sequence_number=None,
                 identifier=None, version=None, distribution=None,
                 description=None, materials=None, author=None,
                 id=None, instance=None):
        args = locals()
        args.pop("self")
        KGObject.__init__(self, **args)



[docs]class Protocol(KGObject):
    """
    An experimental protocol.
    """
    namespace = DEFAULT_NAMESPACE
    _path = "/core/protocol/v0.1.2"
    type = ["nsg:Protocol", "prov:Entity"]
    context = {
        "schema": "http://schema.org/",
        "nsg": "https://bbp-nexus.epfl.ch/vocabs/bbp/neurosciencegraph/core/v0.1.0/",
        "prov": "http://www.w3.org/ns/prov#",
        "name": "schema:name",
        "version" : "nsg:version",
        "distribution": {
            "@id": "schema:distribution",
            "@type": "@id"},
        "downloadURL": {
            "@id": "schema:downloadURL",
            "@type": "@id"},
        "mediaType": {
            "@id": "schema:mediaType"
        },
        "numberOfSteps": "nsg:numberOfSteps",
        "hasPart": "nsg:hasPart",
        "identifier": "nsg:identifier",
        "material":"nsg:material",
        "wasAssociatedWith": "prov:wasAssociatedWith",
        "datePublished": "nsg:datePublished"
    }
    fields = (
        Field("name", str, "name", required=True),
        Field("version", (str, int), "version"),
        Field("identifier", str, "identifier"), # DOI
        Field("distribution", Distribution, "distribution"), # external link
        Field("number_of_steps", int, "numberOfSteps"),
        Field("steps", Step, "hasPart", multiple=True),
        Field("materials", Material, "material", multiple=True),
        Field("author", Person, "wasAssociatedWith", multiple=True),
        Field("date_published", date, "datePublished")
        )

    def __init__(self, name, version=None, identifier=None, doi=None, distribution=None, number_of_steps=None,
    steps=None, materials=None, author=None, date_published=None, id=None, instance=None):
        args = locals()
        args.pop("self")
        KGObject.__init__(self, **args)



[docs]class Collection(KGObject):
    """A collection of other metadata objects"""
    namespace = DEFAULT_NAMESPACE
    _path = "/core/collection/v0.1.0"
    type = ["nsg:Collection", "prov:Entity"]
    context = {
        "schema": "http://schema.org/",
        "prov": "http://www.w3.org/ns/prov#",
        "nsg": "https://bbp-nexus.epfl.ch/vocabs/bbp/neurosciencegraph/core/v0.1.0/",
        "name": "schema:name",
        "size": "schema:size",
        "hadMember": "prov:hadMember"
    }
    fields = (
        Field("name", str, "name", required=True),
        Field("members", KGObject, "hadMember", required=True, multiple=True)
    )

    def __init__(self, name, members, id=None, instance=None):
        args = locals()
        args.pop("self")
        KGObject.__init__(self, **args)

    @property
    def size(self):
        return len(as_list(self.members))

    # def __repr__(self):
    #     return ('{self.__class__.__name__}('
    #             '{self.name!r}, {self.size!r}, {self.id})'.format(self=self))

    # @classmethod
    # @cache
    # def from_kg_instance(cls, instance, client, resolved=False):
    #     """
    #     docstring
    #     """
    #     D = instance.data
    #     for otype in cls.type:
    #         assert otype in D["@type"]

    #     return cls(name=D["name"],
    #                members=[KGProxy(None, member_uri["@id"])
    #                         for member_uri in D["hadMember"]],
    #                id=D["@id"],
    #                instance=instance)

    def _build_data(self, client, all_fields=False):
        """docstring"""
        data = {}
        data["name"] = self.name
        data["size"] = len(as_list(self.members))
        data["hadMember"] = [{
            "@type": member.type,
            "@id": member.id
        } for member in as_list(self.members)]
        return data



[docs]def list_kg_classes():
    """List all KG classes defined in this module"""
    return [obj for name, obj in inspect.getmembers(sys.modules[__name__])
            if inspect.isclass(obj) and issubclass(obj, KGObject) and obj.__module__ == __name__]



[docs]def use_namespace(namespace):
    """Set the namespace for all classes in this module."""
    for cls in list_kg_classes():
        cls.namespace = namespace





          

      

      

    

  

    
      
          
            
  Source code for fairgraph.electrophysiology

"""
Metadata for electrophysiology experiments.

The following methods are currently supported:
    - patch clamp recording in brain slices
    - sharp electrode intracellular recording in brain slices

Coming soon:
    - patch clamp recordings in cultured neurons
    - extracellular electrode recording, including tetrodes and multi-electrode arrays

"""

# Copyright 2018-2020 CNRS

# Licensed under the Apache License, Version 2.0 (the "License");
# you may not use this file except in compliance with the License.
# You may obtain a copy of the License at

#     http://www.apache.org/licenses/LICENSE-2.0

# Unless required by applicable law or agreed to in writing, software
# distributed under the License is distributed on an "AS IS" BASIS,
# WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
# See the License for the specific language governing permissions and
# limitations under the License.


import sys
import inspect
from datetime import datetime
from .base import KGObject, KGQuery, cache, Distribution
from .fields import Field
from .commons import QuantitativeValue, QuantitativeValueRange, MorphologyType, BrainRegion, CellType, StimulusType, ChannelType, CultureType
from .core import Subject, Person, Protocol
from .minds import Dataset
from .utility import compact_uri, standard_context, as_list
from .experiment import CranialWindow, Slice, VisualStimulation, ElectrophysiologicalStimulation, BehavioralStimulation, Device


DEFAULT_NAMESPACE = "neuralactivity"


[docs]class Sensor(KGObject):
    """Object specific to sensors used in electrode array experiments"""
    namespace = DEFAULT_NAMESPACE
    _path = "/electrophysiology/sensor/v0.1.0" #prod
    type = ["nsg:Sensor", "prov:Entity"]
    context = {
        "schema": "http://schema.org/",
        "rdfs": "http://www.w3.org/2000/01/rdf-schema#",
        "prov": "http://www.w3.org/ns/prov#",
        "nsg": "https://bbp-nexus.epfl.ch/vocabs/bbp/neurosciencegraph/core/v0.1.0/",
        "name": "schema:name",
        "distribution": {
            "@id": "schema:distribution",
            "@type": "@id"},
        "downloadURL": {
            "@id": "schema:downloadURL",
            "@type": "@id"},
        "mediaType": {
            "@id": "schema:mediaType"
            },
        "coordinateUnits": "nsg:coordinateUnits",
        "description": "schema:description"
    }

    fields = (
        Field("name", str, "name", required=True),
        Field("coordinate_system", Distribution, "distribution"),
        Field("coordinate_units", str, "coordinateUnits"),
        Field("description", str, "description")
    )

    def __init__(self, name, coordinate_system=None, coordinate_units=None, description=None, id=None, instance=None):
        args = locals()
        args.pop("self")
        KGObject.__init__(self, **args)



[docs]class Trace(KGObject):
    """Single time series recorded during an experiment or simulation.

    :class:`Trace` represents a single recording from a single channel.
    If you have a file containing recordings from multiple channels, or multiple
    recordings from a single channel, use :class:`MultiChannelMultiTrialRecording`.
    """
    namespace = DEFAULT_NAMESPACE
    _path = "/electrophysiology/trace/v0.1.0"
    # v1.0.0 now exists - check differences
    type = ["nsg:Trace", "prov:Entity"]
    context = {
        "schema": "http://schema.org/",
        "prov": "http://www.w3.org/ns/prov#",
        "rdfs": "http://www.w3.org/2000/01/rdf-schema#",
        "nsg": "https://bbp-nexus.epfl.ch/vocabs/bbp/neurosciencegraph/core/v0.1.0/",
        "minds": "https://schema.hbp.eu/",
        "name": "schema:name",
        "distribution": {
            "@id": "schema:distribution",
            "@type": "@id"},
        "downloadURL": {
            "@id": "schema:downloadURL",
            "@type": "@id"},
        "mediaType": {
            "@id": "schema:mediaType"
        },
        "wasGeneratedBy": "prov:wasGeneratedBy",
        "qualifiedGeneration": "prov:qualifiedGeneration",
        "channel": "nsg:channel",
        "dataUnit": "nsg:dataUnit",
        "timeStep": "nsg:timeStep",
        "partOf": "nsg:partOf",  # todo: add to nsg
        "providerId": "nsg:providerId",
        "channelName": "nsg:channelName",
        "projectName": "nsg:projectName",
        "timeStep": "nsg:timeStep",
        "value": "schema:value",
        "unitText": "schema:unitText",
        "unitCode": "schema:unitCode",
        "retrievalDate" : "nsg:retrievalDate"
    }
    fields = (
        Field("name", str, "name", required=True),
        Field("data_location", Distribution, "distribution", required=True),
        Field("generated_by", "electrophysiology.PatchClampExperiment", "wasGeneratedBy",
              required=True),
        Field("generation_metadata", "electrophysiology.QualifiedTraceGeneration",
              "qualifiedGeneration", required=True),
        Field("channel", int, "channel", required=True),
        # add type for units, to allow checking?
        Field("data_unit", str, "dataUnit", required=True),
        Field("time_step", QuantitativeValue, "timeStep", required=True),
        Field("part_of", Dataset, "partOf"),
        Field("retrieval_date", datetime, "retrievalDate"))

    def __init__(self, name, data_location, generated_by, generation_metadata, channel, data_unit,
                 time_step, part_of=None, retrieval_date=None, id=None, instance=None):
        args = locals()
        args.pop("self")
        KGObject.__init__(self, **args)

    @classmethod
    @cache
    def from_kg_instance(cls, instance, client, use_cache=True, resolved=False):
        return super(Trace, cls).from_kg_instance(instance, client, use_cache=use_cache)

    def _build_data(self, client, all_fields=False):
        """docstring"""
        data = super(Trace, self)._build_data(client, all_fields=all_fields)
        if self.time_step:
            # not sure why we're using the _alt version here
            data["timeStep"] = self.time_step.to_jsonld_alt()
        return data



[docs]class MultiChannelMultiTrialRecording(Trace):
    """Multiple time series recorded during an experiment or simulation.
    Time series may be recorded from multiple channels.
    If you have a file containing only a single recording from a single channel,
    you may instead use :class:`Trace`."""
    namespace = DEFAULT_NAMESPACE
    _path = "/electrophysiology/multitrace/v0.2.0"
    type = ["nsg:MultiChannelMultiTrialRecording", "prov:Entity"]
    fields = (
        Field("name", str, "name", required=True),
        Field("data_location", Distribution, "distribution", required=True, multiple=True),
        Field("generated_by",
              ("electrophysiology.PatchClampExperiment",
               "electrophysiology.ExtracellularElectrodeExperiment",
               "electrophysiology.ElectrodeArrayExperiment", "electrophysiology.EEGExperiment",
               "electrophysiology.ECoGExperiment"),
              "wasGeneratedBy", required=True),
        Field("generation_metadata",
              "electrophysiology.QualifiedMultiTraceGeneration",
              "qualifiedGeneration",
              required=True),
        Field("channel_names", str, "channelName", required=True, multiple=True),
        Field("data_unit", str, "dataUnit", required=True,
              multiple=True),  # add type for units, to allow checking?
        Field("time_step", QuantitativeValue, "timeStep", required=True),
        Field("channel_type", ChannelType, "channelType"),
        Field("part_of", Dataset, "partOf")
    )

    def __init__(self, name, data_location, generated_by, generation_metadata, channel_names, data_unit,
                 time_step, channel_type=None, part_of=None, id=None, instance=None):
        args = locals()
        args.pop("self")
        KGObject.__init__(self, **args)



[docs]class PatchedCell(KGObject):
    """A cell recorded in patch clamp."""
    namespace = DEFAULT_NAMESPACE
    _path = "/experiment/patchedcell/v0.1.0"  # latest 0.2.1
    type = ["nsg:PatchedCell", "prov:Entity"]
    query_id = "fgModified"
    query_id_resolved = "fgResolvedModified"
    collection_class = "PatchedCellCollection"
    experiment_class = "PatchClampExperiment"
    context = {
        "schema": "http://schema.org/",
        "prov": "http://www.w3.org/ns/prov#",
        "rdfs": "http://www.w3.org/2000/01/rdf-schema#",
        "nsg": "https://bbp-nexus.epfl.ch/vocabs/bbp/neurosciencegraph/core/v0.1.0/",
        "name": "schema:name",
        "label": "rdfs:label",
        "brainLocation": "nsg:brainLocation",
        "brainRegion": "nsg:brainRegion",
        "eType": "nsg:eType",
        "labelingCompound": "nsg:labelingCompound",
        "liquidJunctionPotential": "nsg:liquidJunctionPotential",
        "startMembranePotential": "nsg:startMembranePotential",
        "endMembranePotential": "nsg:endMembranePotential",
        "chlorideReversalPotential": "nsg:chlorideReversalPotential",
        "pipetteResistance": "nsg:pipetteResistance",
        "sealResistance": "nsg:sealResistance",
        "pipetteNumber": "nsg:pipetteNumber",
        "solution": "nsg:solution",
        "description" : "schema:description",
        "morphologyType": "nsg:morphologyType"
    }
    fields = (
        Field("name", str, "name", required=True),
        Field("brain_location", BrainRegion, "brainRegion", required=True, multiple=True),
        Field("collection", "electrophysiology.PatchedCellCollection", "^prov:hadMember",
              reverse="cells"),
        #Field("putative_cell_type", CellType, "eType", required=False),  # interferes with cell_type, need a different identifier
        Field("cell_type", CellType, "eType", required=False),
        #Field("morphology_type", MorphologyType, "morphologyType"),
        Field("experiments", "electrophysiology.PatchClampExperiment",
              "^prov:used", reverse="recorded_cell", multiple=True),
        Field("pipette_id", (str, int), "pipetteNumber"),
        #Field("seal_resistance", QuantitativeValue.with_dimensions("electrical resistance"), "nsg:sealResistance"),
        Field("seal_resistance", QuantitativeValue, "sealResistance"),
        Field("pipette_resistance", QuantitativeValue, "pipetteResistance"),
        Field("liquid_junction_potential", QuantitativeValue, "liquidJunctionPotential"),
        Field("start_membrane_potential", QuantitativeValue, "startMembranePotential"),
        Field("end_membrane_potential", QuantitativeValue, "endMembranePotential"),
        Field("pipette_solution", str, "solution"),
        Field("labeling_compound", str, "labelingCompound"),
        Field("reversal_potential_cl", QuantitativeValue, "chlorideReversalPotential"),
        Field("description", str, "description")
    )

    def __init__(self, name, brain_location, collection=None, putative_cell_type=None, cell_type=None, morphology_type=None, experiments=None,
                 pipette_id=None, seal_resistance=None, pipette_resistance=None, start_membrane_potential=None, end_membrane_potential=None,
                 pipette_solution=None, liquid_junction_potential=None, labeling_compound=None,
                 reversal_potential_cl=None, description=None, id=None, instance=None):
        args = locals()
        args.pop("self")
        KGObject.__init__(self, **args)

[docs]    @classmethod
    def list(cls, client, size=100, from_index=0, api="query",
             scope="released", resolved=False, **filters):
        """List all objects of this type in the Knowledge Graph"""
        if api == "nexus":
            context = {
                'nsg': 'https://bbp-nexus.epfl.ch/vocabs/bbp/neurosciencegraph/core/v0.1.0/',
                'prov': 'http://www.w3.org/ns/prov#'
            }
            filter_queries = []
            for name, value in filters.items():
                if name == "species":
                    filter_queries.append({
                        #        collection      / patchedslice / slice              / subject             / species
                        'path': '^prov:hadMember / ^nsg:hasPart / prov:wasRevisionOf / prov:wasDerivedFrom / nsg:species',
                        'op': 'eq',
                        'value': value.iri
                    })
                elif name in ("brain_region", "brain_location"):
                    filter_queries.append({
                        "path": "nsg:brainLocation / nsg:brainRegion",
                        "op": "eq",
                        "value": value.iri
                    })
                elif name == "cell_type":
                    filter_queries.append({
                        'path': 'nsg:eType',
                        'op': 'eq',
                        'value': value.iri
                    })
                elif name == "experimenter":
                    filter_queries.append({
                        #        collection      / patchedslice / patchclampactivity / person
                        'path': '^prov:hadMember / ^nsg:hasPart / ^prov:generated / prov:wasAssociatedWith',
                        'op': 'eq',
                        'value': value.id
                    })
                elif name == "lab":
                    filter_queries.append({
                        #        collection      / patchedslice / patchclampactivity / person              / organization
                        'path': '^prov:hadMember / ^nsg:hasPart / ^prov:generated / prov:wasAssociatedWith / schema:affiliation',
                        'op': 'eq',
                        'value': value.id
                    })
                else:
                    raise Exception(f"The only supported filters are by species, brain region, cell type, experimenter or lab. You specified {name}")
            if len(filter_queries) == 0:
                return client.list(cls, api="nexus", size=size)
            elif len(filter_queries) == 1:
                filter_query = filter_queries[0]
            else:
                filter_query = {
                    "op": "and",
                    "value": filter_queries
                }
            filter_query = {"nexus": filter_query}
            return KGQuery(cls, filter_query, context).resolve(client, api="nexus", size=size)
        elif api == "query":
            return super(PatchedCell, cls).list(client, size, from_index, api,
                                                scope, resolved, **filters)
        else:
            raise ValueError("'api' must be either 'nexus' or 'query'")


    @classmethod
    @cache
    def from_kg_instance(cls, instance, client, use_cache=True, resolved=False):
        # leaving the following, commented-out code until I check
        # that using "eq" rather than "in" for the collection filter
        # doesn't break anything.

        # D = instance.data
        # for otype in cls.type:
        #     assert otype in D["@type"]

        # # get the collection of which the cell is a part
        # prov_context = {"prov": "http://www.w3.org/ns/prov#"}
        # collection_filter = {
        #     "path": "prov:hadMember",
        #     "op": "in",
        #     "value": [instance.data["@id"]]
        # }

        # # get any experiments performed on the cell
        # expt_filter = {
        #     "path": "prov:used",
        #     "op": "eq",
        #     "value": [instance.data["@id"]]
        # }

        # obj1 = cls(D["name"],
        #            build_kg_object(BrainRegion, D["brainLocation"]["brainRegion"]),
        #            KGQuery(cls.collection_class, collection_filter, prov_context),
        #            CellType.from_jsonld(D.get("eType", None)),
        #            KGQuery(cls.experiment_class, expt_filter, prov_context),
        #            pipette_id=D.get("nsg:pipetteNumber", None),
        #            seal_resistance=QuantitativeValue.from_jsonld(D.get("nsg:sealResistance", None)),
        #            pipette_resistance=QuantitativeValue.from_jsonld(D.get("nsg:pipetteResistance", None)),
        #            liquid_junction_potential=QuantitativeValue.from_jsonld(D.get("nsg:liquidJunctionPotential", None)),
        #            labeling_compound=D.get("nsg:labelingCompound", None),
        #            reversal_potential_cl=QuantitativeValue.from_jsonld(D.get("nsg:chlorideReversalPotential", None)),
        #            id=D["@id"], instance=instance)

        D = instance.data
        if resolved:
            D = cls._fix_keys(D)

        for otype in as_list(cls.type):
            if otype not in D["@type"]:
                # todo: profile - move compaction outside loop?
                compacted_types = compact_uri(D["@type"], standard_context)
                if otype not in compacted_types:
                    print(f"Warning: type mismatch {otype} - {compacted_types}")
        args = {}
        for field in cls.fields:
            if field.name == "brain_location":
                if "brainRegion" in D:  # with api='query'
                    data_item = D["brainRegion"]
                else:  # with api='nexus'
                    if "brainRegion" in D["brainLocation"]:
                        data_item = D["brainLocation"]["brainRegion"]
                    else:
                        data_item = D["brainLocation"]
            elif field.intrinsic:
                data_item = D.get(field.path)
            else:
                data_item = D["@id"]
            args[field.name] = field.deserialize(data_item, client)
        obj = cls(id=D["@id"], instance=instance, **args)

        return obj

    def _build_data(self, client, all_fields=False):
        """docstring"""
        data = super(PatchedCell, self)._build_data(client, all_fields=all_fields)
        data["brainLocation"] = {"brainRegion": data.pop("brainRegion")}
        return data



[docs]class PatchedSlice(KGObject):
    """A slice that has been recorded from using patch clamp."""
    namespace = DEFAULT_NAMESPACE
    _path = "/experiment/patchedslice/v0.1.0"
    type = ["nsg:PatchedSlice", "prov:Entity"]
    context = {
        "schema": "http://schema.org/",
        "prov": "http://www.w3.org/ns/prov#",
        "nsg": "https://bbp-nexus.epfl.ch/vocabs/bbp/neurosciencegraph/core/v0.1.0/",
        "dcterms": "http://purl.org/dc/terms/",
        "name": "schema:name",
        "wasRevisionOf": "prov:wasRevisionOf",
        "hasPart": "nsg:hasPart",
        "brainRegion": "nsg:brainRegion",
        "brainlocation": "nsg:brainLocation",
        "solution": "nsg:solution",
        "description": "schema:description"
    }
    #collection_class = "PatchedCellCollection"
    #recording_activity_class = "PatchClampActivity"
    fields = (
        Field("name", str, "name", required=True),
        Field("slice", Slice, "wasRevisionOf", required=True),
        Field("recorded_cells", "electrophysiology.PatchedCellCollection", "hasPart",
              required=True),
        Field("recording_activity", "electrophysiology.PatchClampActivity", "^prov:generated",
              reverse="recorded_slice"),
        Field("brain_location", BrainRegion, "brainRegion", multiple=True),
        Field("bath_solution", QuantitativeValue, "solution"),
        Field("description", str, "description")
    )

    def __init__(self, name, slice, recorded_cells, recording_activity=None, brain_location=None, bath_solution=None, description=None,
                 id=None, instance=None):
        args = locals()
        args.pop("self")
        KGObject.__init__(self, **args)


    # @classmethod
    # @cache
    # def from_kg_instance(cls, instance, client):
    #     D = instance.data
    #     for otype in cls.type:
    #         assert otype in D["@type"]

    #     # filter to get recording activity
    #     recording_activity_filter = {
    #         "path": "prov:generated",
    #         "op": "in",
    #         "value": D["@id"]
    #     }
    #     context={"prov": "http://www.w3.org/ns/prov#"}

    #     return cls(D["name"],
    #                slice=KGProxy(Slice, D["wasRevisionOf"]["@id"]),
    #                recorded_cells=KGProxy(cls.collection_class, D["hasPart"]["@id"]),
    #                recording_activity=KGQuery(cls.recording_activity_class, recording_activity_filter, context),
    #                id=D["@id"],
    #                instance=instance)


[docs]class PatchedCellCollection(KGObject):
    """A collection of patched cells."""
    namespace = DEFAULT_NAMESPACE
    _path = "/experiment/patchedcellcollection/v0.1.0"
    type = ["nsg:Collection", "prov:Entity"]
    previous_types = [
        ("nsg:Collection",)
    ]
    context = {
        "schema": "http://schema.org/",
        "prov": "http://www.w3.org/ns/prov#",
        "nsg": "https://bbp-nexus.epfl.ch/vocabs/bbp/neurosciencegraph/core/v0.1.0/",
        "name": "schema:name",
        "size": "schema:size",
        "hadMember": "prov:hadMember"
    }
    #member_class = "PatchedCell"
    #recorded_from_class = "PatchedSlice"
    fields = (
        Field("name", str, "name", required=True),
        Field("cells", PatchedCell, "hadMember", required=True, multiple=True),
        Field("slice", PatchedSlice, "^nsg:hasPart", reverse="recorded_cells")
    )

    def __init__(self, name,cells, slice=None, id=None, instance=None):
        args = locals()
        args.pop("self")
        KGObject.__init__(self, **args)

    @property
    def size(self):
        return len(self.cells)


    # @classmethod
    # @cache
    # def from_kg_instance(cls, instance, client):
    #     """
    #     docstring
    #     """
    #     D = instance.data
    #     for otype in cls.type:
    #         assert otype in D["@type"]

    #     recorded_slice_filter={
    #         "path": "nsg:hasPart",
    #         "op": "in",
    #         "value": D["@id"]
    #     }
    #     context = {"nsg": "https://bbp-nexus.epfl.ch/vocabs/bbp/neurosciencegraph/core/v0.1.0/"}

    #     return cls(name=D["name"],
    #                slice=KGQuery(cls.recorded_from_class, recorded_slice_filter, context),
    #                cells=[KGProxy(cls.member_class, member_uri["@id"])
    #                       for member_uri in D["hadMember"]],
    #                id=D["@id"],
    #                instance=instance)


[docs]class CellCulture(KGObject):  # should move to "core" module?
    """A cell culture."""
    namespace = DEFAULT_NAMESPACE
    _path = "/experiment/cellculture/v0.1.0"
    type = ["nsg:CellCulture", "prov:Entity"]
    context = {
        "schema": "http://schema.org/",
        "prov": "http://www.w3.org/ns/prov#",
        "nsg": "https://bbp-nexus.epfl.ch/vocabs/bbp/neurosciencegraph/core/v0.1.0/",
        "name": "schema:name",
        "wasDerivedFrom": "prov:wasDerivedFrom",
        "hadMember": "prov:hadMember"
    }
    fields = (
        Field("name", str, "name", required=True),
        Field("subject", Subject, "wasDerivedFrom", required=True),
        Field("cells", PatchedCell, "hadMember", required=True, multiple=True),
        Field("culturing_activity", "electrophysiology.CellCulturingActivity",
              "^prov:generated", reverse="cell_culture"),
        Field("experiment", ("electrophysiology.PatchClampActivity"), "^prov:used", reverse="recorded_tissue")
    )

    def __init__(self, name, subject, cells, culturing_activity=None, experiment=None,
                 id=None, instance=None):
        args = locals()
        args.pop("self")
        KGObject.__init__(self, **args)



[docs]class PatchClampActivity(KGObject):  # rename to "PatchClampRecording"?
    """A patch clamp recording session."""
    namespace = DEFAULT_NAMESPACE
    _path = "/experiment/wholecellpatchclamp/v0.3.0"
    type = ["nsg:WholeCellPatchClamp", "prov:Activity"]
    #generates_class = "PatchedSlice"
    context = {
        "schema": "http://schema.org/",
        "prov": "http://www.w3.org/ns/prov#",
        "nsg": "https://bbp-nexus.epfl.ch/vocabs/bbp/neurosciencegraph/core/v0.1.0/",
        "name": "schema:name",
        "used": "prov:used",
        "hadProtocol": "prov:hadProtocol",
        "generated": "prov:generated",
        "wasAssociatedWith": "prov:wasAssociatedWith",
        "startedAtTime": "prov:startedAtTime",
        "endAtTime": "prov:endedAtTime"
    }
    fields = (
        Field("name", str, "name", required=True),
        Field("recorded_tissue", (CellCulture, Slice, CranialWindow), "used", required=True),
        Field("recorded_slice", PatchedSlice, "generated"),
        Field("protocol", str, "hadProtocol"),
        Field("people", Person, "wasAssociatedWith", multiple=True),
        Field("start_time", datetime, "startedAtTime"),
        Field("end_time", datetime, "endedAtTime")
    )

    def __init__(self, name, recorded_tissue, recorded_slice=None, protocol=None, people=None,
                 start_time=None, end_time=None, id=None, instance=None):
        args = locals()
        args.pop("self")
        KGObject.__init__(self, **args)


    # todo: custom exists(), based on slice not on name


[docs]class PatchClampExperiment(KGObject):
    """
    Stimulation of the neural tissue and recording of the responses during a patch clamp
    recording session.
    """
    namespace = DEFAULT_NAMESPACE
    _path = "/electrophysiology/stimulusexperiment/v0.3.1"
    type = ["nsg:StimulusExperiment", "prov:Activity"]
    context = {
        "schema": "http://schema.org/",
        "prov": "http://www.w3.org/ns/prov#",
        "rdfs": "http://www.w3.org/2000/01/rdf-schema#",
        "nsg": "https://bbp-nexus.epfl.ch/vocabs/bbp/neurosciencegraph/core/v0.1.0/",
        "name": "schema:name",
        "label": "rdfs:label",
        "used": "prov:used",
        "device": "nsg:device",
        "wasInformedBy": "nsg:wasInformedBy",
        "startedAtTime": "prov:startedAtTime",
        "endAtTime": "prov:endedAtTime",
        "wasAssociatedWith": "prov:wasAssociatedWith",
        "hadProtocol": "prov:hadProtocol"
    }
    #recorded_cell_class = "PatchedCell"
    fields = (
        Field("name", str, "name", required=True),
        Field("recorded_cell", PatchedCell, "used", required=True),
        Field("acquisition_device", Device, "device"),
        Field("stimulation", (VisualStimulation, BehavioralStimulation, ElectrophysiologicalStimulation), "wasInformedBy", multiple=True),
        Field("traces", (Trace, MultiChannelMultiTrialRecording), "^prov:wasGeneratedBy",
              multiple=True, reverse="generated_by"),
        Field("start_time", datetime, "startedAtTime"),
        Field("end_time", datetime, "endedAtTime"),
        Field("people", Person, "wasAssociatedWith", multiple=True),
        Field("protocol", Protocol, "hadProtocol")
    )

    def __init__(self, name, recorded_cell, acquisition_device=None, stimulation=None, traces=None,
    start_time=None, end_time=None, people=None, protocol=None, id=None, instance=None):
        args = locals()
        args.pop("self")
        KGObject.__init__(self, **args)

[docs]    @classmethod
    @cache
    def from_kg_instance(cls, instance, client, resolved=False):
        """
        docstring
        """
    #     D = instance.data
    #     assert 'nsg:StimulusExperiment' in D["@type"]

    #     # get the recorded traces
    #     traces_filter = {
    #         "path": "prov:wasGeneratedBy",
    #         "op": "eq",
    #         "value": D["@id"]
    #     }
    #     context = {"prov": "http://www.w3.org/ns/prov#"}

    #     return cls(name=D["name"], #name=D["schema:name"],
    #                #recorded_cell=KGProxy(cls.recorded_cell_class, D["prov:used"][0]["@id"]),
    #                recorded_cell=KGProxy(cls.recorded_cell_class, D["prov:used"]["@id"]),
    #                stimulus=D["nsg:stimulus"],
    #                traces=KGQuery(Trace, traces_filter, context),
    #                id=D["@id"],
    #                instance=instance)
        D = instance.data
        if resolved:
            D = cls._fix_keys(D)

        for otype in as_list(cls.type):
            if otype not in D["@type"]:
                # todo: profile - move compaction outside loop?
                compacted_types = compact_uri(D["@type"], standard_context)
                if otype not in compacted_types:
                    print(f"Warning: type mismatch {otype} - {compacted_types}")
        args = {}
        for field in cls.fields:
            if field.name == "stimulus":
                if "nsg:stimulus" in D:
                    data_item = D["nsg:stimulus"]["nsg:stimulusType"]
                elif "https://bbp-nexus.epfl.ch/vocabs/bbp/neurosciencegraph/core/v0.1.0/stimulusType" in D:
                    data_item = D["https://bbp-nexus.epfl.ch/vocabs/bbp/neurosciencegraph/core/v0.1.0/stimulusType"]
                else:
                    data_item = None
            elif field.name == "recorded_cell":  # hack, to be fixed properly by resolving contexts
                if field.path in D:
                    assert field.path == "used"
                    data_item = D.get(field.path)
                else:
                    data_item = D.get("prov:used")
            elif field.intrinsic:
                data_item = D.get(field.path)
            else:
                data_item = D["@id"]
            args[field.name] = field.deserialize(data_item, client)
        obj = cls(id=D["@id"], instance=instance, **args)
        return obj


    def _build_data(self, client, all_fields=False):
        """docstring"""
        data = super(PatchClampExperiment, self)._build_data(client, all_fields=all_fields)
        data["nsg:stimulus"] = {"nsg:stimulusType": data.pop("nsg:stimulusType", None)}
        return data

[docs]    @classmethod
    def list(cls, client, size=100, from_index=0, api="query",
             scope="released", resolved=False, **filters):
        """List all objects of this type in the Knowledge Graph"""
        # we need to add the additional filter below, as PatchClampExperiment and
        # IntraCellularSharpElectrodeExperiment share the same path
        # and JSON-LD type ("nsg:StimulusExperiment")
        if api == "nexus":
            filter = {'path': 'prov:used / rdf:type', 'op': 'eq', 'value': 'nsg:PatchedCell'}
            context = {
                "nsg": cls.context["nsg"],
                "prov": cls.context["prov"],
                "rdf": 'http://www.w3.org/1999/02/22-rdf-syntax-ns#'
            }
            return client.list(cls, size=size, api=api, filter=filter, context=context)
        elif api == "query":
            # todo: what about filtering if api="query"
            return super(PatchClampExperiment, cls).list(client, size, from_index, api,
                                                         scope, resolved, **filters)
        else:
            raise ValueError("'api' must be either 'nexus' or 'query'")


    @property
    def dataset(self):
        context = {
            "nsg": self.context["nsg"],
            "prov": self.context["prov"]
        }
        filter = {
            "nexus": {
                "path": "^nsg:partOf / prov:wasGeneratedBy",
                "op": "eq",
                "value": self.id
            }
        }
        return KGQuery(Dataset, filter, context)



[docs]class QualifiedTraceGeneration(KGObject):
    """Additional information about the generation of a single-channel electrophysiology trace."""
    namespace = DEFAULT_NAMESPACE
    _path = "/electrophysiology/tracegeneration/v0.1.0" #nexus
    #_path = "/electrophysiology/tracegeneration/v0.1.0" #nexus-int
    type = ["prov:Generation", "nsg:TraceGeneration"]
    context = {
        "schema": "http://schema.org/",
        "prov": "http://www.w3.org/ns/prov#",
        "rdfs": "http://www.w3.org/2000/01/rdf-schema#",
        "nsg": "https://bbp-nexus.epfl.ch/vocabs/bbp/neurosciencegraph/core/v0.1.0/",
        "name": "schema:name",
        "sweep": "nsg:sweep",
        "activity": "prov:activity",
        "label": "rdfs:label",
        "value": "schema:value",
        "unitCode": "schema:unitCode",
        "targetHoldingPotential": "nsg:targetHoldingPotential",
        "repetition" : "nsg:repetition",
        "atTime" : "nsg:atTime",
        "providerExperimentId" : "nsg:providerExperimentId",
        "providerExperimentName" : "nsg:providerExperimentName",
        "measuredHoldingPotential" : "nsg:measuredHoldingPotential",
        "inputResistance" : "nsg:inputResistance",
        "seriesResistance" : "nsg:seriesResistance",
        "compensationCurrent" : "nsg:compensationCurrent"
    }
    fields = (
        Field("name", str, "name", required=True),
        Field("stimulus_experiment",
              (PatchClampExperiment, "electrophysiology.IntraCellularSharpElectrodeExperiment"),
              "activity", required=True),
        Field("sweep", int, "sweep", multiple=True, required=True),
        Field("repetition", int, "repetition"),
        Field("at_time", datetime, "atTime"),
        Field("provider_experiment_id", str, "providerExperimentId"),
        Field("provider_experiment_name", str, "providerExperimentName"),
        #Field("traces", (Trace, MultiChannelMultiTrialRecording), "^foo"),
        Field("holding_potential", QuantitativeValue, "targetHoldingPotential"),
        Field("measured_holding_potential", QuantitativeValue, "measuredHoldingPotential"),
        Field("input_resistance", QuantitativeValue, "inputResistance"),
        Field("series_resistance", QuantitativeValue, "seriesResistance"),
        Field("compensation_current", QuantitativeValue, "compensationCurrent")
    )

    def __init__(self, name, stimulus_experiment, sweep, #traces=None,
                 repetition=None, at_time=None, provider_experiment_id=None, provider_experiment_name=None,
                 holding_potential=None, measured_holding_potential=None, input_resistance=None,
                 series_resistance=None, compensation_current=None, id=None, instance=None):
        args = locals()
        args.pop("self")
        KGObject.__init__(self, **args)



[docs]class ImplantedBrainTissue(KGObject):
    """Brain tissue in which extracellular electrode was implanted."""
    namespace = DEFAULT_NAMESPACE
    _path = "/core/implantedbraintissue/v0.1.0"
    type = ["nsg:ImplantedBrainTissue", "prov:Entity"]
    context = {
        "schema": "http://schema.org/",
        "prov": "http://www.w3.org/ns/prov#",
        "name": "schema:name",
        "nsg": "https://bbp-nexus.epfl.ch/vocabs/bbp/neurosciencegraph/core/v0.1.0/",
        "wasDerivedFrom": "prov:wasDerivedFrom"
    }
    fields = (
        Field("name", str, "name", required=True),
        Field("subject", Subject, "wasDerivedFrom", required=True),
        Field("implantation_activity", "electrophysiology.ElectrodeImplantationActivity", "^prov:generated", reverse="implanted_brain_tissues"),
        Field("experiment", "electrophysiology.ExtracellularElectrodeExperiment", "^prov:used", reverse="recorded_cell"),
    )

    def __init__(self, name, subject, implantation_activity=None, experiment=None, id=None, instance=None):
        args = locals()
        args.pop("self")
        KGObject.__init__(self, **args)

[docs]    def resolve(self, client, api="query", use_cache=True):
        if hasattr(self.subject, "resolve"):
            self.subject = self.subject.resolve(client, api=api, use_cache=use_cache)
        return self




[docs]class ElectrodeArrayExperiment(KGObject):
    """Electrode array experiment (EEG, ECoG, MEG, ERP)."""
    namespace = DEFAULT_NAMESPACE
    _path = "/electrophysiology/electrodearrayexperiment/v0.1.0"
    type = ["nsg:StimulusExperiment", "prov:Activity"]
    #type = ["nsg:ElectrodeArrayExperiment", "prov:Activity"]
    context = {
        "schema": "http://schema.org/",
        "prov": "http://www.w3.org/ns/prov#",
        "rdfs": "http://www.w3.org/2000/01/rdf-schema#",
        "nsg": "https://bbp-nexus.epfl.ch/vocabs/bbp/neurosciencegraph/core/v0.1.0/",
        "name": "schema:name",
        "wasInformedBy": "prov:wasInformedBy",
        "sensors": "nsg:sensors",
        "digitizedHeadPointsCoordinates": "nsg:digitizedHeadPointsCoordinates",
        "headLocalizationCoilsCoordinates": "nsg:headLocalizationCoilsCoordinates",
        "digitizedHeadPoints": "nsg:digitizedHeadPoints",
        "digitizedLandmarks": "nsg:digitizedLandmarks",
        "used": "prov:used",
        "startedAtTime": "prov:startedAtTime",
        "endAtTime": "prov:endedAtTime",
        "wasAssociatedWith": "prov:wasAssociatedWith",
        "hadProtocol": "prov:hadProtocol"
    }
    fields = (
        Field("name", str, "name", required=True),
        Field("device", Device, "used"),
        Field("implanted_brain_tissues", ImplantedBrainTissue, "used", multiple=True),
        Field("stimulation", (VisualStimulation, BehavioralStimulation, ElectrophysiologicalStimulation), "wasInformedBy", multiple=True),
        Field("sensors", Sensor, "sensors"),
        Field("digitized_head_points_coordinates", Sensor, "digitizedHeadPointsCoordinates"),
        Field("head_localization_coils_coordinates", Sensor, "headLocalizationCoilsCoordinates"),
        Field("digitized_head_points", bool, "digitizedHeadPoints"),
        Field("digitized_landmarks", bool, "digitizedLandmarks"),
        Field("start_time", datetime, "startedAtTime"),
        Field("end_time", datetime, "endedAtTime"),
        Field("people", Person, "wasAssociatedWith", multiple=True),
        Field("protocol", Protocol, "hadProtocol")
    )


    def __init__(self, name, device=None, implanted_brain_tissues=None, stimulation=None,
                 sensors=None, digitized_head_points_coordinates=None,
                 head_localization_coils_coordinates=None, digitized_head_points=False,
                 digitized_landmarks=False, start_time=None, end_time=None, people=None,
                 protocol=None, id=None, instance=None):
        args = locals()
        args.pop("self")
        KGObject.__init__(self, **args)

    @classmethod
    @cache
    def from_kg_instance(cls, instance, client, resolved=False):
        D = instance.data
        if resolved:
            D = cls._fix_keys(D)

        for otype in as_list(cls.type):
            if otype not in D["@type"]:
                # todo: profile - move compaction outside loop?
                compacted_types = compact_uri(D["@type"], standard_context)
                if otype not in compacted_types:
                    print(f"Warning: type mismatch {otype} - {compacted_types}")
        args = {}
        for field in cls.fields:
            if field.name == "stimulus":
                if "nsg:stimulus" in D:
                    data_item = D["nsg:stimulus"]["nsg:stimulusType"]
                elif "https://bbp-nexus.epfl.ch/vocabs/bbp/neurosciencegraph/core/v0.1.0/stimulusType" in D:
                    data_item = D["https://bbp-nexus.epfl.ch/vocabs/bbp/neurosciencegraph/core/v0.1.0/stimulusType"]
                else:
                    data_item = None
            elif field.intrinsic:
                data_item = D.get(field.path)
            else:
                data_item = D["@id"]
            args[field.name] = field.deserialize(data_item, client)
        obj = cls(id=D["@id"], instance=instance, **args)
        return obj

    def _build_data(self, client, all_fields=False):
        """docstring"""
        data = super(ElectrodeArrayExperiment, self)._build_data(client, all_fields=all_fields)
        data["nsg:stimulus"] = {"nsg:stimulusType": data.pop("nsg:stimulusType", None)}
        return data

[docs]    @classmethod
    def list(cls, client, size=100, from_index=0, api="query",
             scope="released", resolved=False, **filters):
        """List all objects of this type in the Knowledge Graph"""
        if api == "nexus":
            filter = {'path': 'prov:used / rdf:type', 'op': 'eq', 'value': 'nsg:Device'}
            context = {
                "nsg": cls.context["nsg"],
                "prov": cls.context["prov"],
                "rdf": 'http://www.w3.org/1999/02/22-rdf-syntax-ns#'
            }
            return client.list(cls, size=size, api=api, filter=filter, context=context)
        elif api == "query":
            # todo: what about filtering if api="query"
            return super(ElectrodeArrayExperiment, cls).list(client, size, from_index, api,
            scope, resolved, **filters)
        else:
            raise ValueError("'api' must be either 'nexus' or 'query'")


    @property
    def dataset(self):
        context = {
            "nsg": self.context["nsg"],
            "prov": self.context["prov"]
        }
        filter = {
            "nexus": {
                "path": "^nsg:partOf / prov:wasGeneratedBy",
                "op": "eq",
                "value": self.id
            }
        }
        return KGQuery(Dataset, filter, context)



[docs]class ECoGExperiment(ElectrodeArrayExperiment):
    """Electrocorticography experiment."""
    namespace = DEFAULT_NAMESPACE
    _path = "/electrophysiology/electrodearrayexperiment/v0.1.0" # prod
    #_path = "/electrophysiology/ElectrodeArrayExperiment/v0.3.3" # int
    type = ["nsg:ElectrodeArrayExperiment", "prov:Activity"]



[docs]class EEGExperiment(ElectrodeArrayExperiment):
    """Electroencephalography experiment."""
    namespace = DEFAULT_NAMESPACE
    _path = "/electrophysiology/electrodearrayexperiment/v0.1.0" # prod
    #_path = "/electrophysiology/ElectrodeArrayExperiment/v0.3.3" # int
    type = ["nsg:ElectrodeArrayExperiment", "prov:Activity"]



[docs]class ElectrodePlacementActivity(KGObject):
    """docstring"""
    namespace = DEFAULT_NAMESPACE
    _path = "/experiment/electrodeplacement/v0.1.0"
    type = ["nsg:ElectrodePlacement", "prov:Activity"]
    context = {
        "schema": "http://schema.org/",
        "prov": "http://www.w3.org/ns/prov#",
        "nsg": "https://bbp-nexus.epfl.ch/vocabs/bbp/neurosciencegraph/core/v0.1.0/",
        "xsd": "http://www.w3.org/2001/XMLSchema#",
        "rdfs": "http://www.w3.org/2000/01/rdf-schema#",
        "name": "schema:name",
        "used": "prov:used",
        "generated": "prov:generated",
        "brainRegion": "nsg:brainRegion",
        "wasAssociatedWith": "prov:wasAssociatedWith",
        "hadProtocol": "prov:hadProtocol"
    }
    fields = (
        Field("name", str, "name", required=True),
        Field("subject", Subject, "used", required=True),
        Field("brain_location", BrainRegion, "brainRegion", multiple=True, required=True),
        Field("device", Device, "generated"),
        Field("protocol", Protocol, "hadProtocol"),
        Field("people", Person, "wasAssociatedWith", multiple=True)
    )

    def __init__(self, name, subject, brain_location, device=None, protocol=None,
                 people=None, id=None, instance=None):
        args = locals()
        args.pop("self")
        KGObject.__init__(self, **args)

    @classmethod
    @cache
    def from_kg_instance(cls, instance, client, resolved=False):
        D = instance.data
        if resolved:
            D = cls._fix_keys(D)
        for otype in as_list(cls.type):
            if otype not in D["@type"]:
                # todo: profile - move compaction outside loop?
                compacted_types = compact_uri(D["@type"], standard_context)
                if otype not in compacted_types:
                    print(f"Warning: type mismatch {otype} - {compacted_types}")
        args = {}
        for field in cls.fields:
            if field.name == "brain_location":
                if "brainRegion" in D:
                    data_item = D.get("brainRegion", {})
                elif "brainLocation" in D:
                    data_item = D.get("brainLocation", {}).get("brainRegion")
                else:
                    data_item = None
            elif field.intrinsic:
                data_item = D.get(field.path)
            else:
                data_item = D["@id"]
            args[field.name] = field.deserialize(data_item, client)
        obj = cls(id=D["@id"], instance=instance, **args)
        return obj



[docs]class ElectrodeImplantationActivity(ElectrodePlacementActivity):
    """docstring"""
    namespace = DEFAULT_NAMESPACE
    _path = "/experiment/electrodeplacement/v0.1.0"
    type = ["nsg:ElectrodePlacement", "prov:Activity"]
    context = {
        "schema": "http://schema.org/",
        "prov": "http://www.w3.org/ns/prov#",
        "nsg": "https://bbp-nexus.epfl.ch/vocabs/bbp/neurosciencegraph/core/v0.1.0/",
        "xsd": "http://www.w3.org/2001/XMLSchema#",
        "rdfs": "http://www.w3.org/2000/01/rdf-schema#",
        "used": "prov:used",
        "generated": "prov:generated",
        "brainRegion": "nsg:brainRegion",
        "startedAtTime": "prov:startedAtTime",
        "endedAtTime": "prov:endedAtTime",
        "anesthesia": "nsg:anesthesia",
        "endAtTime": "prov:endedAtTime",
        "wasAssociatedWith": "prov:wasAssociatedWith",
        "cranialWindow": "nsg:cranialWindow",
        "hadProtocol": "prov:hadProtocol"
       }
    fields = (
        Field("name", str, "name", required=True),
        Field("subject", Subject, "used", required=True),
        Field("brain_location", BrainRegion, "brainRegion", multiple=True, required=True),
        Field("implanted_brain_tissues", ImplantedBrainTissue, "generated", multiple=True),
        Field("device", Device, "generated"),
        Field("cranial_window", CranialWindow, "cranialWindow"),
        Field("protocol", Protocol, "hadProtocol"),
        Field("anesthesia", str, "anesthesia"),
        Field("start_time", datetime, "startedAtTime"),
        Field("end_time", datetime, "endedAtTime"),
        Field("people", Person, "wasAssociatedWith", multiple=True)
    )

    def __init__(self, name, subject, brain_location, implanted_brain_tissues=None, device=None, cranial_window=None,
    protocol=None, anesthesia=None, start_time=None, end_time=None, people=None, id=None, instance=None):
        args = locals()
        args.pop("self")
        KGObject.__init__(self, **args)



[docs]class ExtracellularElectrodeExperiment(PatchClampExperiment):
    """
    Stimulation of the neural tissue and recording of the responses with
    an extracellular electrode.
    """
    namespace = DEFAULT_NAMESPACE
    _path = "/electrophysiology/stimulusexperiment/v0.3.1"
    type = ["nsg:StimulusExperiment", "prov:Activity"]
    recorded_cell_class = "ImplantedBrainTissue"
    context = {
        "schema": "http://schema.org/",
        "prov": "http://www.w3.org/ns/prov#",
        "rdfs": "http://www.w3.org/2000/01/rdf-schema#",
        "nsg": "https://bbp-nexus.epfl.ch/vocabs/bbp/neurosciencegraph/core/v0.1.0/",
        "name": "schema:name",
        "label": "rdfs:label",
        "used": "prov:used",
        "stimulusType" : "nsg:stimulusType",
        "startedAtTime": "prov:startedAtTime",
        "endAtTime": "prov:endedAtTime",
        "wasInformedBy": "nsg:wasInformedBy",
        "wasAssociatedWith": "prov:wasAssociatedWith",
        "hadProtocol": "prov:hadProtocol",
        "wasGeneratedBy": "prov:wasGeneratedBy"
    }


    fields = (
        Field("name", str, "name", required=True),
        Field("stimulation", (VisualStimulation, BehavioralStimulation, ElectrophysiologicalStimulation), "wasInformedBy", multiple=True),
        Field("recorded_cell", ImplantedBrainTissue, "used"),  # todo: should be "recorded_tissue"
        Field("traces", Trace, "^prov:wasGeneratedBy", multiple=True, reverse="generated_by"),
    )

    def __init__(self, name, stimulation=None, recorded_cell=None, traces=None, id=None, instance=None):
        args = locals()
        args.pop("self")
        KGObject.__init__(self, **args)



[docs]class IntraCellularSharpElectrodeRecordedCell(PatchedCell):
    """A cell recorded intracellularly with a sharp electrode."""
    namespace = DEFAULT_NAMESPACE
    _path = "/experiment/intrasharprecordedcell/v0.1.0"
    type = ["nsg:IntraCellularSharpElectrodeRecordedCell", "prov:Entity"]
    collection_class = "IntraCellularSharpElectrodeRecordedCellCollection"
    experiment_class = "IntraCellularSharpElectrodeExperiment"
    fields = (
        Field("name", str, "name", required=True),
        Field("brain_location", BrainRegion, "brainRegion", required=True, multiple=True),
        Field("collection", "electrophysiology.IntraCellularSharpElectrodeRecordedCellCollection",
              "^prov:hadMember", reverse="cells"),
        Field("cell_type", CellType, "eType", required=False),
        Field("experiments", "electrophysiology.IntraCellularSharpElectrodeExperiment",
              "^prov:used", multiple=True, reverse="recorded_cell"),
        Field("pipette_id", (str, int), "nsg:pipetteNumber"),
        #Field("seal_resistance", QuantitativeValue.with_dimensions("electrical resistance"), "nsg:sealResistance"),
        Field("seal_resistance", QuantitativeValue, "nsg:sealResistance"),
        Field("pipette_resistance", QuantitativeValue, "nsg:pipetteResistance"),
        Field("liquid_junction_potential", QuantitativeValue, "nsg:liquidJunctionPotential"),
        Field("labeling_compound", str, "nsg:labelingCompound"),
        Field("reversal_potential_cl", QuantitativeValue, "nsg:chlorideReversalPotential")
    )



[docs]class IntraCellularSharpElectrodeRecording(PatchClampActivity):
    """A sharp-electrode recording session."""
    namespace = DEFAULT_NAMESPACE
    _path = "/experiment/intrasharpelectrode/v0.1.0"
    type = ["nsg:IntraCellularSharpElectrode", "prov:Activity"]
    generates_class = "IntraCellularSharpElectrodeRecordedSlice"
    fields = (
        Field("name", str, "name", required=True),
        Field("recorded_tissue", (CellCulture, Slice, CranialWindow), "used", required=True),
        Field("recorded_slice", "electrophysiology.IntraCellularSharpElectrodeRecordedSlice",
              "generated", required=True),
        Field("protocol", str, "protocol"),
        Field("people", Person, "wasAssociatedWith")
    )



[docs]class IntraCellularSharpElectrodeRecordedCellCollection(PatchedCellCollection):
    """A collection of cells recorded with a sharp electrode."""
    namespace = DEFAULT_NAMESPACE
    _path = "/experiment/intrasharprecordedcellcollection/v0.1.0"
    type = ["nsg:Collection", "prov:Entity"]
    member_class = "IntraCellularSharpElectrodeRecordedCell"
    recorded_from_class = "IntraCellularSharpElectrodeRecordedSlice"
    fields = (
        Field("name", str, "name", required=True),
        Field("cells", IntraCellularSharpElectrodeRecordedCell, "hadMember", required=True),
        Field("slice", "electrophysiology.IntraCellularSharpElectrodeRecordedSlice",
              "^nsg:hasPart", reverse="recorded_cells")
    )



[docs]class IntraCellularSharpElectrodeRecordedSlice(PatchedSlice):
    """A slice that has been recorded from using a sharp electrode."""
    namespace = DEFAULT_NAMESPACE
    _path = "/experiment/intrasharprecordedslice/v0.1.0"
    type = ["nsg:IntraCellularSharpElectrodeRecordedSlice", "prov:Entity"]
    collection_class = "IntraCellularSharpElectrodeRecordedCellCollection"
    recording_activity_class = "IntraCellularSharpElectrodeRecording"
    fields = (
        Field("name", str, "name", required=True),
        Field("slice", Slice, "wasRevisionOf", required=True),
        Field("recorded_cells", IntraCellularSharpElectrodeRecordedCellCollection, "hasPart",
              required=True),
        Field("recording_activity", IntraCellularSharpElectrodeRecording, "^prov:generated",
              reverse="recorded_slice")
    )



[docs]class IntraCellularSharpElectrodeExperiment(PatchClampExperiment):
    """
    Stimulation of the neural tissue and recording of the responses with
    a sharp intracellular electrode.
    """
    namespace = DEFAULT_NAMESPACE
    _path = "/electrophysiology/stimulusexperiment/v0.2.1"
    type = ["nsg:StimulusExperiment", "prov:Activity"]
    recorded_cell_class = "IntraCellularSharpElectrodeRecordedCell"
    fields = (
        Field("name", str, "name", required=True),
        Field("recorded_cell", IntraCellularSharpElectrodeRecordedCell, "used",
              required=True),
        Field("stimulation", (VisualStimulation, BehavioralStimulation, ElectrophysiologicalStimulation), "wasInformedBy", multiple=True),
        Field("traces", Trace, "^prov:wasGeneratedBy", multiple=True, reverse="generated_by"),
        Field("people", Person, "wasAssociatedWith", multiple=True),
    )

[docs]    @classmethod
    def list(cls, client, size=100, from_index=0, api="query",
             scope="released", resolved=False, **filters):
        """List all objects of this type in the Knowledge Graph"""
        if api == "nexus":
            # we need to add an additional filter, as PatchClampExperiment and
            # IntraCellularSharpElectrodeExperiment share the same path
            # and JSON-LD type ("nsg:StimulusExperiment")
            filter = {'path': 'prov:used / rdf:type',
                      'op': 'eq',
                      'value': "nsg:IntraCellularSharpElectrodeRecordedCell"}
            context = {
                "nsg": cls.context["nsg"],
                "prov": cls.context["prov"],
                "rdf": 'http://www.w3.org/1999/02/22-rdf-syntax-ns#'
            }
            return client.list(cls, size=size, from_index=from_index, api=api, scope=scope,
                               resolved=resolved, filter=filter, context=context)
        elif api == "query":
            # todo: what about filtering?
            return super(IntraCellularSharpElectrodeExperiment, cls).list(
                client, size, from_index, api, scope, resolved, **filters)




[docs]class QualifiedMultiTraceGeneration(KGObject):
    namespace = DEFAULT_NAMESPACE
    _path = "/electrophysiology/multitracegeneration/v0.2.3"
    type = ["prov:Generation", "nsg:MultiTraceGeneration"]
    context = {
        "schema": "http://schema.org/",
        "prov": "http://www.w3.org/ns/prov#",
        "rdfs": "http://www.w3.org/2000/01/rdf-schema#",
        "nsg": "https://bbp-nexus.epfl.ch/vocabs/bbp/neurosciencegraph/core/v0.1.0/",
        "name": "schema:name",
        "sweep": "nsg:sweep",
        "activity": "prov:activity",
        "label": "rdfs:label",
        "channelType": "nsg:channelType",
        "value": "schema:value",
        "unitCode": "schema:unitCode",
        "targetHoldingPotential": "nsg:targetHoldingPotential",
        "samplingFrequency": "nsg:samplingFrequency",
        "powerLineFrequency": "nsg:powerLineFrequency"
    }

    fields = (
        Field("name", str, "name", required=True),
        Field("stimulus_experiment", (ExtracellularElectrodeExperiment, IntraCellularSharpElectrodeExperiment, PatchClampExperiment, ElectrodeArrayExperiment), "activity", required=True),
        Field("sweeps", int, "sweep", multiple=True, required=True),
        Field("channel_type", str, "channelType"),
        Field("holding_potential", QuantitativeValue, "targetHoldingPotential"),
        Field("sampling_frequency", QuantitativeValue, "samplingFrequency"),
        Field("power_line_frequency", QuantitativeValue, "powerLineFrequency")
    )

    def __init__(self, name, stimulus_experiment, sweeps, #traces=None,
                 channel_type=None, holding_potential=None, sampling_frequency=None, power_line_frequency=None,
                 id=None, instance=None):
        args = locals()
        args.pop("self")
        KGObject.__init__(self, **args)



[docs]class CellCulturingActivity(KGObject):
    """The activity of preparing a cell culture from whole brain."""
    namespace = DEFAULT_NAMESPACE
    _path = "/experiment/culturingactivity/v0.2.0"
    type = ["nsg:CulturingActivity", "prov:Activity"]

    context = {
        "schema": "http://schema.org/",
        "prov": "http://www.w3.org/ns/prov#",
        "nsg": "https://bbp-nexus.epfl.ch/vocabs/bbp/neurosciencegraph/core/v0.1.0/",
        "xsd": "http://www.w3.org/2001/XMLSchema#",
        "rdfs": "http://www.w3.org/2000/01/rdf-schema#",
        "used": "prov:used",
        "generated": "prov:generated",
        "brainRegion": "nsg:brainRegion",
        "brainLocation": "nsg:brainLocation",
        "cultureType": "nsg:cultureType",
        "age": "nsg:age",
        "hemisphere": "nsg:hemisphere",
        "solution": "nsg:solution",
        "startedAtTime": "prov:startedAtTime",
        "endedAtTime": "prov:endedAtTime",
        "wasAssociatedWith": "prov:wasAssociatedWith"
    }
    fields = (
        Field("subject", Subject, "used", required=True),
        Field("cell_culture", CellCulture, "generated", required=True),
        Field("brain_location", BrainRegion, "brainRegion", multiple=True),
        Field("culture_type", CultureType, "cultureType"),
        Field("culture_age", QuantitativeValueRange, "age"),
        Field("hemisphere", str, "hemisphere"), # choice of Left, Right
        Field("culture_solution", str, "solution"),
        Field("start_time", datetime, "startedAtTime"),
        Field("end_time", datetime, "endedAtTime"),
        Field("people", Person, "wasAssociatedWith", multiple=True)
    )
    existence_query_fields = ("subject",)  # can only slice a brain once...

    def __init__(self, subject, cell_culture, brain_location=None, culture_type=None, culture_age=None,
                 hemisphere=None, culture_solution=None, start_time=None, end_time=None, people=None,
                 id=None, instance=None):
        args = locals()
        args.pop("self")
        KGObject.__init__(self, **args)

    @classmethod
    @cache
    def from_kg_instance(cls, instance, client, resolved=False):
        D = instance.data
        if resolved:
            D = cls._fix_keys(D)
        for otype in as_list(cls.type):
            if otype not in D["@type"]:
                # todo: profile - move compaction outside loop?
                compacted_types = compact_uri(D["@type"], standard_context)
                if otype not in compacted_types:
                    print(f"Warning: type mismatch {otype} - {compacted_types}")
        args = {}
        for field in cls.fields:
            if field.name == "brain_location":
                data_item = D.get("brainLocation", {}).get("brainRegion")
            elif field.intrinsic:
                data_item = D.get(field.path)
            else:
                data_item = D["@id"]
            args[field.name] = field.deserialize(data_item, client)
        obj = cls(id=D["@id"], instance=instance, **args)
        return obj

    def _build_data(self, client, all_fields=False):
        """docstring"""
        data = super(CellCulturingActivity, self)._build_data(client, all_fields=all_fields)
        if "brainRegion" in data:
            data["brainLocation"] = {"brainRegion": data.pop("brainRegion")}
        return data

[docs]    def resolve(self, client, api="query", use_cache=True):
        if hasattr(self.subject, "resolve"):
            self.subject = self.subject.resolve(client, api=api, use_cache=use_cache)
        for i, person in enumerate(self.people):
            if hasattr(person, "resolve"):
                self.people[i] = person.resolve(client, api=api, use_cache=use_cache)
        return self




[docs]def list_kg_classes():
    """List all KG classes defined in this module"""
    return [obj for name, obj in inspect.getmembers(sys.modules[__name__])
            if inspect.isclass(obj) and issubclass(obj, KGObject) and obj.__module__ == __name__]



[docs]def use_namespace(namespace):
    """Set the namespace for all classes in this module."""
    for cls in list_kg_classes():
        cls.namespace = namespace





          

      

      

    

  

    
      
          
            
  Source code for fairgraph.minds

"""
"Minimal Information for Neuroscience DataSets" - metadata common to all neuroscience
datasets independent of the type of investigation

"""

# Copyright 2018-2020 CNRS

# Licensed under the Apache License, Version 2.0 (the "License");
# you may not use this file except in compliance with the License.
# You may obtain a copy of the License at

#     http://www.apache.org/licenses/LICENSE-2.0

# Unless required by applicable law or agreed to in writing, software
# distributed under the License is distributed on an "AS IS" BASIS,
# WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
# See the License for the specific language governing permissions and
# limitations under the License.


import sys
import inspect
import os
from datetime import datetime
import requests
from tqdm import tqdm
from fairgraph.base import KGObject, KGProxy, KGQuery, cache, as_list
from fairgraph.fields import Field
from fairgraph.data import FileAssociation, CSCSFile
from fairgraph.commons import QuantitativeValue
from fairgraph.utility import in_notebook

from urllib.parse import urlparse, quote_plus, parse_qs, urlencode


class MINDSObject(KGObject):
    """
    Base class for MINDS metadata
    """
    namespace = "minds"
    context = [
        "{{base}}/contexts/nexus/core/resource/v0.3.0",
        {
            "schema": "http://schema.org/",
            "rdfs": "http://www.w3.org/2000/01/rdf-schema#",
            "prov": "http://www.w3.org/ns/prov#",
            "nsg": "https://bbp-nexus.epfl.ch/vocabs/bbp/neurosciencegraph/core/v0.1.0/",
            "minds": 'https://schema.hbp.eu/minds/',
            "uniminds": 'https://schema.hbp.eu/uniminds/',
        }
    ]


[docs]class Person(MINDSObject):
    """
    A person associated with research data or models, for example as an experimentalist,
    or a data analyst.
    """
    _path = "/core/person/v1.0.0"
    type = ["minds:Person"]
    fields = (
      # Field("alternatives", KGObject, "https://schema.hbp.eu/inference/alternatives", required=False, multiple=True),
      Field("identifier", str, "http://schema.org/identifier", required=False, multiple=True),
      Field("name", str, "http://schema.org/name", required=False, multiple=False),
      Field("shortname", str, "https://schema.hbp.eu/minds/shortName", required=False, multiple=False))



[docs]class Activity(MINDSObject):
    """
    A research activity.
    """
    _path = "/core/activity/v1.0.0"
    type = ["minds:Activity"]
    fields = (
      # Field("alternatives", KGObject, "https://schema.hbp.eu/inference/alternatives", required=False, multiple=True),
      Field("identifier", str, "http://schema.org/identifier", required=False, multiple=True),
      Field("name", str, "http://schema.org/name", required=False, multiple=False),
      #Field("associated_with", Person, "http://www.w3.org/ns/prov#qualifiedAssociation", required=False, multiple=False),
      Field("ethics_approval", "minds.EthicsApproval", "https://schema.hbp.eu/minds/ethicsApproval", required=False, multiple=True),
      Field("ethics_authority", "minds.EthicsAuthority", "https://schema.hbp.eu/minds/ethicsAuthority", required=False, multiple=True),
      Field("methods", "minds.Method", "https://schema.hbp.eu/minds/methods", required=False, multiple=True),
      Field("preparation", "minds.Preparation", "https://schema.hbp.eu/minds/preparation", required=False, multiple=True),
      Field("protocols", "minds.Protocol", "https://schema.hbp.eu/minds/protocols", required=False, multiple=True))




[docs]class AgeCategory(MINDSObject):
    """
    An age category, e.g. "adult", "juvenile"
    """
    _path = "/core/agecategory/v1.0.0"
    type = ["minds:Agecategory"]
    fields = (
      # Field("alternatives", KGObject, "https://schema.hbp.eu/inference/alternatives", required=False, multiple=True),
      Field("identifier", str, "http://schema.org/identifier", required=False, multiple=True),
      Field("name", str, "http://schema.org/name", required=False, multiple=False),
      #Field("associated_with", Person, "http://www.w3.org/ns/prov#qualifiedAssociation", required=False, multiple=False))
    )



[docs]class EthicsApproval(MINDSObject):
    """
    Record of an  ethics approval.
    """
    _path = "/ethics/approval/v1.0.0"
    type = ["minds:Approval"]
    fields = (
      # Field("alternatives", KGObject, "https://schema.hbp.eu/inference/alternatives", required=False, multiple=True),
      Field("identifier", str, "http://schema.org/identifier", required=False, multiple=True),
      Field("name", str, "http://schema.org/name", required=False, multiple=False),
      #Field("associated_with", Person, "http://www.w3.org/ns/prov#qualifiedAssociation", required=False, multiple=False),
      Field("generated_by", "minds.EthicsAuthority", "https://schema.hbp.eu/minds/generatedBy", required=False, multiple=True))



[docs]class EthicsAuthority(MINDSObject):
    """
    A entity legally authorised to approve or deny permission to conduct an experiment on ethical grounds.
    """
    _path = "/ethics/authority/v1.0.0"
    type = ["minds:Authority"]
    fields = (
      # Field("alternatives", KGObject, "https://schema.hbp.eu/inference/alternatives", required=False, multiple=True),
      Field("identifier", str, "http://schema.org/identifier", required=False, multiple=True),
      Field("name", str, "http://schema.org/name", required=False, multiple=False),
      #Field("associated_with", Person, "http://www.w3.org/ns/prov#qualifiedAssociation", required=False, multiple=False),
      #Field("generated_by", KGObject, "https://schema.hbp.eu/minds/generatedBy", required=False, multiple=False))
    )


terms_of_use = """
# EBRAINS Knowledge Graph Data Platform Citation Requirements

This text is provided to describe the requirements for citing data found via
EBRAINS Knowledge Graph Data Platform (KG): https://kg.ebrains.eu/search.
It is meant to provide a more human-readable form of key parts of the KG Terms
of Service, but in the event of disagreement between the KG Terms of Service
and these Citation Requirements, the former is to be taken as authoritative.

## Dataset licensing

All datasets in the KG have explicit licensing conditions attached. The
license is typically one of the Creative Commons licenses. You must follow the
licensing conditions attached to the dataset, including all restrictions on
commercial use, requirements for attribution or requirements to share-alike.

## EBRAINS Knowledge Graph citation policy

If you use of the software and datasets found via the KG, the KG Pyxus API, KG
REST API or fairgraph library in your scientific publication you must follow
the following citation policy:

1. Cite "EBRAINS Knowledge Graph Data Platform: https://www.ebrains.eu/search"

2. For a dataset is released under a Creative Commons license which includes
   "Attribution", please cite:

    1. The primary publication listed under the dataset.

    2. The dataset DOI, if using a collection of single datasets.

    3. The parent project DOI, if using multiple dataset from the same project

    4. In cases where a primary publication is not provided, and only in such
       cases, the names of the Data Contributors should be cited (Data
       provided by Contributor 1, Contributor 2, ..., and Contributor N) in
       addition to the citation of the Site and the DOI for the data.

3. For software, you must cite software as defined in the software's
   respective citation policy. If you can not find a citation or
   acknowledgement policy for the software, please use the open source
   repository link as the citation link.

Failure to cite data or software used in a publication or presentation
constitutes scientific misconduct. Failure to cite data or software used in a
scientific publication must be corrected by issuing an official Erratum and
correction of the given article if it is discovered post-publication.
"""


[docs]class Dataset(MINDSObject):
    """
    A collection of related data files.
    """
    _path = "/core/dataset/v1.0.0"
    type = ["minds:Dataset"]
    previous_types = [
        ("hbp:Dataset",)
    ]
    accepted_terms_of_use = False
    fields = (
      Field("activity", Activity, "https://schema.hbp.eu/minds/activity", required=False, multiple=True),
      # to be merged in a method:
      Field("container_url_as_ZIP", bool, "https://schema.hbp.eu/minds/containerUrlAsZIP", required=False, multiple=False),
      Field("container_url", str, "https://schema.hbp.eu/minds/container_url", required=False, multiple=False),
      Field("datalink", str, "http://schema.org/datalink", required=False, multiple=False),

      Field("dataset_doi", str, "https://schema.hbp.eu/minds/datasetDOI", required=False, multiple=True),
      Field("description", str, "http://schema.org/description", required=False, multiple=False),
      Field("external_datalink", str, "https://schema.hbp.eu/minds/external_datalink", required=False, multiple=True),
      Field("identifier", str, "http://schema.org/identifier", required=False, multiple=True),
      Field("name", str, "http://schema.org/name", required=True, multiple=False),
      #Field("associated_with", Person, "http://www.w3.org/ns/prov#qualifiedAssociation", required=False, multiple=False),
      Field("release_date", datetime, "https://schema.hbp.eu/minds/release_date", required=False, multiple=False, strict=False),
      Field("component", "minds.PLAComponent", "https://schema.hbp.eu/minds/component", required=False, multiple=True),
      Field("contributors", Person, "https://schema.hbp.eu/minds/contributors", required=False, multiple=True),
      Field("doireference", str, "https://schema.hbp.eu/minds/doireference", required=False, multiple=False),
      Field("embargo_status", "minds.EmbargoStatus", "https://schema.hbp.eu/minds/embargo_status", required=False, multiple=False),
      Field("formats", "minds.Format", "https://schema.hbp.eu/minds/formats", required=False, multiple=True),
      Field("license", "minds.License", "https://schema.hbp.eu/minds/license", required=False, multiple=False),
      #Field("license_info", str, "https://schema.hbp.eu/minds/license_info", required=False, multiple=False),
      Field("modality", "minds.Modality", "https://schema.hbp.eu/minds/modality", required=False, multiple=True),
      Field("owners", Person, "https://schema.hbp.eu/minds/owners", required=False, multiple=True),
      Field("parcellation_atlas", "minds.ParcellationAtlas", "https://schema.hbp.eu/minds/parcellationAtlas", required=False, multiple=True),
      Field("parcellation_region", "minds.ParcellationRegion", "https://schema.hbp.eu/minds/parcellationRegion", required=False, multiple=True),
      Field("part_of", str, "https://bbp-nexus.epfl.ch/vocabs/bbp/neurosciencegraph/core/v0.1.0/partOf", required=False, multiple=False),
      Field("publications", "minds.Publication", "https://schema.hbp.eu/minds/publications", required=False, multiple=True),
      Field("reference_space", "minds.ReferenceSpace", "https://schema.hbp.eu/minds/reference_space", required=False, multiple=True),
      Field("specimen_group", "minds.SpecimenGroup", "https://schema.hbp.eu/minds/specimen_group", required=False, multiple=True))

    def download(self, local_directory, accept_terms_of_use=False):
        # todo: add support for download as zip
        # todo: check hashes
        if not (accept_terms_of_use or self.accepted_terms_of_use):
            if in_notebook():
                from IPython.display import display, Markdown
                display(Markdown(terms_of_use))
            else:
                print(terms_of_use)
            user_response = input("Do you accept the EBRAINS KG Terms of Service? ")
            if user_response in ('y', 'Y', 'yes', 'YES'):
                self.__class__.accepted_terms_of_use = True
            else:
                raise Exception("Please accept the terms of use before downloading the dataset")

        parts = urlparse(self.container_url)
        query_dict = parse_qs(parts.query)
        query_dict['format'] = "json"
        url = parts._replace(query=urlencode(query_dict, True)).geturl()
        response = requests.get(url)
        if response.status_code not in (200, 204):
            raise IOError(
                f"Unable to download dataset. Response code {response.status_code}")
        contents = response.json()
        total_data_size = sum(item["bytes"] for item in contents) // 1024
        progress_bar = tqdm(total=total_data_size)
        for entry in sorted(contents,
                            key=lambda entry: entry["content_type"] != "application/directory"):
            # take directories first
            local_path = os.path.join(local_directory, entry["name"])
            #if entry["name"].endswith("/"):
            if entry["content_type"] == "application/directory":
                os.makedirs(local_path, exist_ok=True)
            else:
                response2 = requests.get(self.container_url + "/" + entry["name"])
                if response2.status_code in (200, 204):
                    with open(local_path, "wb") as fp:
                        fp.write(response2.content)
                    progress_bar.update(entry["bytes"] // 1024)
                else:
                    raise IOError(
                        f"Unable to download file '{local_path}'. Response code {response2.status_code}")
        progress_bar.close()

[docs]    def methods(self, client, api="query", scope="released"):
        """Return a list of experimental methods associated with the dataset"""
        filter = {
            "dataset": self.id
        }
        instances = client.query_kgquery(Method.path, "fgDatasets", filter=filter, scope=scope)
        return [Method.from_kg_instance(inst, client) for inst in instances]


[docs]    @classmethod
    def list(cls, client, size=100, from_index=0, api="query",
             scope="released", resolved=False, **filters):
        """List all objects of this type in the Knowledge Graph"""
        if api == "nexus":
            context = {
                'nsg': 'https://bbp-nexus.epfl.ch/vocabs/bbp/neurosciencegraph/core/v0.1.0/',
                'prov': 'http://www.w3.org/ns/prov#'
            }
            filter_queries = []
            for name, value in filters.items():
                if name == "method":
                    filter_queries.append({
                        "path": "minds:specimen_group / minds:subjects / minds:samples / minds:methods / schema:name",
                        "op": "eq",
                        "value": value.name
                    })
                else:
                    raise Exception(f"The only supported filters are by specimen group. You specified {name}")
            if len(filter_queries) == 0:
                return client.list(cls, api="nexus", size=size)
            elif len(filter_queries) == 1:
                filter_query = filter_queries[0]
            else:
                filter_query = {
                    "op": "and",
                    "value": filter_queries
                }
            filter_query = {"nexus": filter_query}
            return KGQuery(cls, filter_query, context).resolve(client, api="nexus", size=size)
        elif api == "query":
            return super(Dataset, cls).list(client, size, from_index, api,
                                                scope, resolved, **filters)
        else:
            raise ValueError("'api' must be either 'nexus' or 'query'")




[docs]class EmbargoStatus(MINDSObject):
    """
    Information about the embargo period during which a given dataset cannot be publicly shared.
    """
    _path = "/core/embargostatus/v1.0.0"
    type = ["minds:Embargostatus"]
    fields = (
      # Field("alternatives", KGObject, "https://schema.hbp.eu/inference/alternatives", required=False, multiple=True),
      Field("identifier", str, "http://schema.org/identifier", required=False, multiple=True),
      Field("name", str, "http://schema.org/name", required=False, multiple=False),
      #Field("associated_with", Person, "http://www.w3.org/ns/prov#qualifiedAssociation", required=False, multiple=False))
    )



[docs]class File(MINDSObject):
    """
    Metadata about a single file.
    """
    _path = "/core/file/v0.0.4"
    type = ["minds:File"]
    fields = (
      Field("absolute_path", str, "http://hbp.eu/minds#absolute_path", required=False, multiple=False),
      Field("byte_size", int, "http://hbp.eu/minds#byte_size", required=False, multiple=False),
      Field("content_type", str, "http://hbp.eu/minds#content_type", required=False, multiple=False),
      Field("hash", str, "http://hbp.eu/minds#hash", required=False, multiple=False),
      Field("identifier", str, "http://schema.org/identifier", required=False, multiple=True),
      Field("last_modified", datetime, "http://hbp.eu/minds#last_modified", required=False, multiple=False),
      Field("name", str, "http://schema.org/name", required=False, multiple=False),
      Field("relative_path", str, "http://hbp.eu/minds#relative_path", required=False, multiple=False))



[docs]class FileAssociation(MINDSObject):
    """
    A link between a file and a dataset.
    """
    _path = "/core/fileassociation/v1.0.0"
    type = ["minds:Fileassociation"]
    fields = (
      Field("from", File, "https://schema.hbp.eu/linkinginstance/from", required=False, multiple=False),
      Field("identifier", str, "http://schema.org/identifier", required=False, multiple=True),
      Field("name", str, "http://schema.org/name", required=False, multiple=False),
      Field("to", Dataset, "https://schema.hbp.eu/linkinginstance/to", required=False, multiple=False))



[docs]class Format(MINDSObject):
    """
    A file/data format.
    """
    _path = "/core/format/v1.0.0"
    type = ["minds:Format"]
    fields = (
      # Field("alternatives", KGObject, "https://schema.hbp.eu/inference/alternatives", required=False, multiple=True),
      Field("identifier", str, "http://schema.org/identifier", required=False, multiple=True),
      Field("name", str, "http://schema.org/name", required=False, multiple=False),
      #Field("associated_with", Person, "http://www.w3.org/ns/prov#qualifiedAssociation", required=False, multiple=False))
    )



[docs]class License(MINDSObject):
    """
    A license governing sharing of a dataset.
    """
    _path = "/core/licensetype/v1.0.0"
    type = ["minds:Licensetype"]
    fields = (
      # Field("alternatives", KGObject, "https://schema.hbp.eu/inference/alternatives", required=False, multiple=True),
      Field("identifier", str, "http://schema.org/identifier", required=False, multiple=True),
      Field("name", str, "http://schema.org/name", required=False, multiple=False),
      #ield("associated_with", Person, "http://www.w3.org/ns/prov#qualifiedAssociation", required=False, multiple=False))
    )



[docs]class Method(MINDSObject):
    """
    An experimental method.
    """
    _path = "/experiment/method/v1.0.0"
    # also see "/core/method/v1.0.0"
    type = ["minds:Method"]
    fields = (
      # Field("alternatives", KGObject, "https://schema.hbp.eu/inference/alternatives", required=False, multiple=True),
      Field("identifier", str, "http://schema.org/identifier", required=False, multiple=True),
      Field("name", str, "http://schema.org/name", required=False, multiple=False),
      #Field("associated_with", Person, "http://www.w3.org/ns/prov#qualifiedAssociation", required=False, multiple=False))
    )



[docs]class Modality(MINDSObject):
    """
    A recording modality.
    """
    _path = "/core/modality/v1.0.0"
    type = ["minds:Modality"]
    fields = (
      # Field("alternatives", KGObject, "https://schema.hbp.eu/inference/alternatives", required=False, multiple=True),
      Field("identifier", str, "http://schema.org/identifier", required=False, multiple=True),
      Field("name", str, "http://schema.org/name", required=False, multiple=False))



[docs]class ParcellationAtlas(MINDSObject):
    """
    A brain atlas in which the brain of a given species of animal is divided into regions.
    """
    _path = "/core/parcellationatlas/v1.0.0"
    type = ["minds:Parcellationatlas"]
    fields = (
      # Field("alternatives", KGObject, "https://schema.hbp.eu/inference/alternatives", required=False, multiple=True),
      Field("identifier", str, "http://schema.org/identifier", required=False, multiple=True),
      Field("name", str, "http://schema.org/name", required=False, multiple=False),
      #Field("associated_with", Person, "http://www.w3.org/ns/prov#qualifiedAssociation", required=False, multiple=False))
    )



[docs]class ParcellationRegion(MINDSObject):
    """
    A brain region as defined by a brain atlas.
    """
    _path = "/core/parcellationregion/v1.0.0"
    type = ["minds:Parcellationregion"]
    fields = (
      Field("alias", str, "https://schema.hbp.eu/minds/alias", required=False, multiple=False),
      # Field("alternatives", KGObject, "https://schema.hbp.eu/inference/alternatives", required=False, multiple=True),
      Field("identifier", str, "http://schema.org/identifier", required=False, multiple=True),
      Field("name", str, "http://schema.org/name", required=False, multiple=False),
      #Field("associated_with", Person, "http://www.w3.org/ns/prov#qualifiedAssociation", required=False, multiple=False),
      Field("url", str, "https://schema.hbp.eu/viewer/url", required=False, multiple=False),
      Field("species", "minds.Species", "https://schema.hbp.eu/minds/species", required=False, multiple=False))



[docs]class PLAComponent(MINDSObject):
    """
    A data or software component, as defined in the HBP "project lifecycle" application.
    """
    _path = "/core/placomponent/v1.0.0"
    type = ["minds:Placomponent"]
    fields = (
      # Field("alternatives", KGObject, "https://schema.hbp.eu/inference/alternatives", required=False, multiple=True),
      Field("description", str, "http://schema.org/description", required=False, multiple=False),
      Field("identifier", str, "http://schema.org/identifier", required=False, multiple=True),
      Field("name", str, "http://schema.org/name", required=False, multiple=False),
      #Field("associated_with", Person, "http://www.w3.org/ns/prov#qualifiedAssociation", required=False, multiple=False),
      Field("component", str, "https://schema.hbp.eu/minds/component", required=False, multiple=False))



[docs]class Preparation(MINDSObject):
    """
    An experimental preparation.
    """
    _path = "/core/preparation/v1.0.0"
    type = ["minds:Preparation"]
    fields = (
      # Field("alternatives", KGObject, "https://schema.hbp.eu/inference/alternatives", required=False, multiple=True),
      Field("identifier", str, "http://schema.org/identifier", required=False, multiple=True),
      Field("name", str, "http://schema.org/name", required=False, multiple=False),
      #Field("associated_with", Person, "http://www.w3.org/ns/prov#qualifiedAssociation", required=False, multiple=False))
    )



[docs]class Protocol(MINDSObject):
    """
    An experimental procotol.
    """
    _path = "/experiment/protocol/v1.0.0"
    type = ["minds:Protocol"]
    fields = (
      # Field("alternatives", KGObject, "https://schema.hbp.eu/inference/alternatives", required=False, multiple=True),
      Field("identifier", str, "http://schema.org/identifier", required=False, multiple=True),
      Field("name", str, "http://schema.org/name", required=False, multiple=False),
      #Field("associated_with", Person, "http://www.w3.org/ns/prov#qualifiedAssociation", required=False, multiple=False))
    )



[docs]class Publication(MINDSObject):
    """
    A scientific publication.
    """
    _path = "/core/publication/v1.0.0"
    type = ["minds:Publication"]
    fields = (
      # Field("alternatives", KGObject, "https://schema.hbp.eu/inference/alternatives", required=False, multiple=True),
      Field("cite", str, "https://schema.hbp.eu/minds/cite", required=False, multiple=False),
      Field("doi", str, "https://schema.hbp.eu/minds/doi", required=False, multiple=False),
      Field("identifier", str, "http://schema.org/identifier", required=False, multiple=True),
      Field("name", str, "http://schema.org/name", required=False, multiple=False),
      #Field("associated_with", Person, "http://www.w3.org/ns/prov#qualifiedAssociation", required=False, multiple=False),
      Field("authors", Person, "https://schema.hbp.eu/minds/authors", required=False, multiple=True))



[docs]class ReferenceSpace(MINDSObject):
    """
    A reference space for a brain atlas.
    """
    _path = "/core/referencespace/v1.0.0"
    type = ["minds:Referencespace"]
    fields = (
      # Field("alternatives", KGObject, "https://schema.hbp.eu/inference/alternatives", required=False, multiple=True),
      Field("identifier", str, "http://schema.org/identifier", required=False, multiple=True),
      Field("name", str, "http://schema.org/name", required=False, multiple=False),
      #Field("associated_with", Person, "http://www.w3.org/ns/prov#qualifiedAssociation", required=False, multiple=False))
    )



[docs]class Role(MINDSObject):
    """
    The role of a person within an experiment.
    """
    _path = "/prov/role/v1.0.0"
    type = ["minds:Role"]
    fields = (
      Field("identifier", str, "http://schema.org/identifier", required=False, multiple=True),
      Field("name", str, "http://schema.org/name", required=False, multiple=False))


[docs]class Sample(MINDSObject):
    """
    A sample of neural tissue.
    """
    _path = "/experiment/sample/v1.0.0"
    type = ["minds:Sample"]
    fields = (
      # Field("alternatives", KGObject, "https://schema.hbp.eu/inference/alternatives", required=False, multiple=True),
      Field("container_url", str, "https://schema.hbp.eu/minds/container_url", required=False, multiple=False),
      Field("identifier", str, "http://schema.org/identifier", required=False, multiple=True),
      Field("name", str, "http://schema.org/name", required=False, multiple=False),
      #Field("associated_with", Person, "http://www.w3.org/ns/prov#qualifiedAssociation", required=False, multiple=False),
      #Field("weight_post_fixation", QuantitativeValue, "https://schema.hbp.eu/minds/weightPostFixation", required=False, multiple=False),
      Field("weight_post_fixation", str, "https://schema.hbp.eu/minds/weightPostFixation", required=False, multiple=False),
      #Field("weight_pre_fixation", QuantitativeValue, "https://schema.hbp.eu/minds/weightPreFixation", required=False, multiple=False),
      Field("weight_pre_fixation", str, "https://schema.hbp.eu/minds/weightPreFixation", required=False, multiple=False),
      Field("methods", Method, "https://schema.hbp.eu/minds/methods", required=False, multiple=True),
      Field("parcellation_atlas", ParcellationAtlas, "https://schema.hbp.eu/minds/parcellationAtlas", required=False, multiple=False),
      Field("parcellation_region", ParcellationRegion, "https://schema.hbp.eu/minds/parcellationRegion", required=False, multiple=True),
      Field("reference", str, "https://schema.hbp.eu/brainviewer/reference", required=False, multiple=False))



[docs]class Sex(MINDSObject):
    """
    The sex of an animal or person from whom/which data were obtained.
    """
    _path = "/core/sex/v1.0.0"
    type = ["minds:Sex"]
    fields = (
      # Field("alternatives", KGObject, "https://schema.hbp.eu/inference/alternatives", required=False, multiple=True),
      Field("identifier", str, "http://schema.org/identifier", required=False, multiple=True),
      Field("name", str, "http://schema.org/name", required=False, multiple=False))



[docs]class SoftwareAgent(MINDSObject):
    """
    Software that performed a given activity.
    """
    _path = "/core/softwareagent/v1.0.0"
    type = ["minds:Softwareagent"]
    fields = (
      # Field("alternatives", KGObject, "https://schema.hbp.eu/inference/alternatives", required=False, multiple=True),
      Field("description", str, "http://schema.org/description", required=False, multiple=False),
      Field("identifier", str, "http://schema.org/identifier", required=False, multiple=True),
      Field("name", str, "http://schema.org/name", required=False, multiple=False))



[docs]class Species(MINDSObject):
    """
    The species of an experimental subject, expressed with the binomial nomenclature.
    """
    _path = "/core/species/v1.0.0"
    type = ["minds:Species"]
    fields = (
      # Field("alternatives", KGObject, "https://schema.hbp.eu/inference/alternatives", required=False, multiple=True),
      Field("identifier", str, "http://schema.org/identifier", required=False, multiple=True),
      Field("name", str, "http://schema.org/name", required=False, multiple=False),
      #Field("associated_with", Person, "http://www.w3.org/ns/prov#qualifiedAssociation", required=False, multiple=False),
      #Field("alternate_of", KGObject, "http://www.w3.org/ns/prov#alternateOf", required=False, multiple=False))
    )



[docs]class SpecimenGroup(MINDSObject):
    """
    A group of experimental subjects.
    """
    _path = "/core/specimengroup/v1.0.0"
    type = ["minds:Specimengroup"]
    fields = (
      # Field("alternatives", KGObject, "https://schema.hbp.eu/inference/alternatives", required=False, multiple=True),
      Field("identifier", str, "http://schema.org/identifier", required=False, multiple=True),
      Field("name", str, "http://schema.org/name", required=False, multiple=False),
      #Field("associated_with", Person, "http://www.w3.org/ns/prov#qualifiedAssociation", required=False, multiple=False),
      Field("subjects", "minds.Subject", "https://schema.hbp.eu/minds/subjects", required=False, multiple=True))



[docs]class Subject(MINDSObject):
    """
    The organism that is the subject of an experimental investigation.
    """
    _path = "/experiment/subject/v1.0.0"
    type = ["minds:Subject"]
    fields = (
      # Field("alternatives", KGObject, "https://schema.hbp.eu/inference/alternatives", required=False, multiple=True),
      Field("cause_of_death", str, "https://schema.hbp.eu/minds/causeOfDeath", required=False, multiple=False),
      Field("genotype", str, "https://schema.hbp.eu/minds/genotype", required=False, multiple=False),
      Field("identifier", str, "http://schema.org/identifier", required=False, multiple=True),
      Field("name", str, "http://schema.org/name", required=False, multiple=False),
      #Field("associated_with", Person, "http://www.w3.org/ns/prov#qualifiedAssociation", required=False, multiple=False),
      Field("strain", str, "https://schema.hbp.eu/minds/strain", required=False, multiple=False),
      Field("strains", str, "https://schema.hbp.eu/minds/strains", required=False, multiple=True),
      #Field("weight", QuantitativeValue, "https://schema.hbp.eu/minds/weight", required=False, multiple=False),
      Field("weight", str, "https://schema.hbp.eu/minds/weight", required=False, multiple=False),
      #Field("age", QuantitativeValue, "https://schema.hbp.eu/minds/age", required=False, multiple=False),
      Field("age", str, "https://schema.hbp.eu/minds/age", required=False, multiple=False),
      Field("age_category", AgeCategory, "https://schema.hbp.eu/minds/age_category", required=False, multiple=False),
      Field("samples", Sample, "https://schema.hbp.eu/minds/samples", required=False, multiple=True),
      Field("sex", Sex, "https://schema.hbp.eu/minds/sex", required=False, multiple=True),  # should be multiple=False, but some nodes have both
      Field("species", Species, "https://schema.hbp.eu/minds/species", required=False, multiple=False))



[docs]def list_kg_classes():
    """List all KG classes defined in this module"""
    classes = [obj for name, obj in inspect.getmembers(sys.modules[__name__])
               if inspect.isclass(obj) and issubclass(obj, KGObject) and obj.__module__ == __name__]
    classes.remove(MINDSObject)
    return classes



# Alias some classes to reflect names used in KG Search
Project = PLAComponent


if __name__=='__main__':

    import os
    from fairgraph import minds, KGClient
    token = os.environ['HBP_token']
    client = KGClient(token)
    for cls in minds.list_kg_classes():
        print(cls.__name__)




          

      

      

    

  

    
      
          
            
  Source code for fairgraph.software

# encoding: utf-8
"""
Metadata about, or related to, software
"""

# Copyright 2018-2020 CNRS and Universität Trier

# Licensed under the Apache License, Version 2.0 (the "License");
# you may not use this file except in compliance with the License.
# You may obtain a copy of the License at

#     http://www.apache.org/licenses/LICENSE-2.0

# Unless required by applicable law or agreed to in writing, software
# distributed under the License is distributed on an "AS IS" BASIS,
# WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
# See the License for the specific language governing permissions and
# limitations under the License.


import sys
import logging
from datetime import date
import inspect
from dateutil import parser as date_parser
from .base import KGObject, IRI, cache, KGProxy, build_kg_object, Distribution, as_list, KGQuery, OntologyTerm
from .fields import Field
from .core import Organization, Person
from .commons import License

logger = logging.getLogger("fairgraph")

DEFAULT_NAMESPACE = "softwarecatalog"


[docs]class SoftwareCategory(OntologyTerm):
    iri_map = {
        "application": "https://www.wikidata.org/wiki/Q166142",
        "plug-in": "https://www.wikidata.org/wiki/Q184148"
    }



[docs]class OperatingSystem(OntologyTerm):
    iri_map = {
        "Linux": "http://dbpedia.org/resource/Linux",
        "MacOS": "http://dbpedia.org/resource/MacOS",
        "Windows": "http://dbpedia.org/resource/Microsoft_Windows",
        "Windows XP": "http://dbpedia.org/resource/Windows_XP",
        "Windows Vista": "http://dbpedia.org/resource/Windows_Vista",
        "Windows 7": "http://dbpedia.org/resource/Windows_7",
        "Windows 10": "http://dbpedia.org/resource/Windows_10"
    }



[docs]class ProgrammingLanguage(OntologyTerm):
    iri_map = {
        "Python": "https://www.wikidata.org/wiki/Q28865",
        "C++": "https://www.wikidata.org/wiki/Q2407",
        "C": "https://www.wikidata.org/wiki/Q15777",
        "Java": "https://www.wikidata.org/wiki/Q251",
        "Perl": "https://www.wikidata.org/wiki/Q42478",
        "Javascript": "https://www.wikidata.org/wiki/Q2005"
    }



[docs]class SoftwareFeatureCategory(KGObject):
    namespace = DEFAULT_NAMESPACE
    _path = "/software/softwarefeaturecategory/v1.0.0"
    type = ["hbpsc:Softwarefeaturecategory"]

    context = {
        "schema": "http://schema.org/",
        "hbpsc": "https://schema.hbp.eu/softwarecatalog/",
        "name": "schema:name",
        "identifier": "schema:identifier",
        "description": "schema:description",
        "parentCategory": "schema:parentCategory"
    }

    fields = (
        Field("identifier", str, "identifier"),
        Field("name", str, "name", required=True),
        Field("description", str, "description"),
        Field("parent", "software.SoftwareFeatureCategory", "parentCategory")
    )



[docs]class SoftwareFeature(KGObject):
    namespace = DEFAULT_NAMESPACE
    _path = "/software/softwarefeature/v1.0.0"
    type = ["hbpsc:Softwarefeature"]

    context = {
        "schema": "http://schema.org/",
        "hbpsc": "https://schema.hbp.eu/softwarecatalog/",
        "name": "schema:name",
        "identifier": "schema:identifier",
        "description": "schema:description",
        "category": "schema:category"
    }

    fields = (
        Field("name", str, "name", required=True),
        Field("description", str, "name"),
        Field("category", SoftwareFeatureCategory, "category"),
        Field("identifier", str, "identifier")
    )



[docs]class Keyword(KGObject):
    namespace = DEFAULT_NAMESPACE
    _path = "/options/keyword/v1.0.0"
    type = ["hbpsc:Keyword"]

    context = {
        "schema": "http://schema.org/",
        "hbpsc": "https://schema.hbp.eu/softwarecatalog/",
        "name": "schema:name",
        "identifier": "schema:identifier"
    }

    fields = (
        Field("name", str, "name", required=True),
        Field("identifier", str, "identifier")
    )



[docs]class Software(KGObject):
    namespace = DEFAULT_NAMESPACE
    _path = "/software/software/v1.0.0"
    type = ["hbpsc:Software"]

    context = {
        "nsg": "https://bbp-nexus.epfl.ch/vocabs/bbp/neurosciencegraph/core/v0.1.0/",
        "hbpsc": "https://schema.hbp.eu/softwarecatalog/",
        "prov": "http://www.w3.org/ns/prov#",
        "schema": "http://schema.org/",
        "name": "schema:name",
        "description": "schema:description",
        "citation": "schema:citation",
        "dateCreated": "schema:dateCreated",
        "applicationCategory": "schema:applicationCategory",
        "license": "schema:license",
        "operatingSystem": "schema:operatingSystem",
        "releaseNotes": "schema:releaseNotes",
        "softwareRequirements": "schema:softwareRequirements",
        "headline": "schema:headline",
        "wasAttributedTo": "prov:wasAttributedTo",
        "copyrightHolder": "schema:copyrightHolder",
        "url": "schema:url",
        "documentation": "schema:documentation",
        "softwareHelp": "schema:softwareHelp",
        "programmingLanguage": "schema:programmingLanguage",
        "funder": "schema:funder",
        "hasPart": "schema:hasPart",
        "isAccessibleForFree": "schema:isAccessibleForFree",
        "image": "schema:image",
        "keywords": "schema:keywords",
        "version": "schema:version",
        "feature": "schema:feature",
        "code": "schema:code",
        "author": "schema:author",
    }

    fields = (
        Field("name", str, "name", required=True),
        Field("description", str, "description"),
        Field("citation", str, "citation"),
        Field("release_date", date, "dateCreated"),
        Field("categories", SoftwareCategory, "applicationCategory"),
        Field("license", License, "license", multiple=True),
        Field("operating_system", OperatingSystem, "operatingSystem", multiple=True),
        Field("release_notes", IRI, "releaseNotes"),
        #Field("screenshots")
        Field("requirements", str, "softwareRequirements"),
        Field("summary", str, "headline"),
        Field("contributors", Person, "author", multiple=True), #"wasAttributedTo"),
        Field("copyright", [Person, Organization], "copyrightHolder"),
        Field("homepage", IRI, "url"),
        Field("documentation", IRI, "documentation"),
        Field("help", IRI, "softwareHelp"),
        Field("source_code", IRI, "code"),
        Field("programming_languages", ProgrammingLanguage, "programmingLanguage", multiple=True),
        Field("funding", Organization, "funder", multiple=True),
        Field("components", "software.Software", "hasPart", multiple=True),
        Field("is_free", bool, "isAccessibleForFree"),
        #Field("image", IRI, "image", multiple=True),
        Field("keywords", Keyword, "keywords", multiple=True),  # todo: add Keyword class
        Field("version", str, "version", required=True),
        #Field("device"),
        Field("features", SoftwareFeature, "feature", multiple=True),
        #Field("input_formats", str, ),
        #Field("output_formats", str),
        #Field("languages"),
        #Field("project", SoftwareProject, )
    )



[docs]def list_kg_classes():
    """List all KG classes defined in this module"""
    return [obj for name, obj in inspect.getmembers(sys.modules[__name__])
            if inspect.isclass(obj) and issubclass(obj, KGObject) and obj.__module__ == __name__]



[docs]def use_namespace(namespace):
    """Set the namespace for all classes in this module."""
    for cls in list_kg_classes():
        cls.namespace = namespace





          

      

      

    

  

    
      
          
            
  Source code for fairgraph.uniminds

"""
An updated version of MINDS

"""

# Copyright 2019 CNRS

# Licensed under the Apache License, Version 2.0 (the "License");
# you may not use this file except in compliance with the License.
# You may obtain a copy of the License at

#     http://www.apache.org/licenses/LICENSE-2.0

# Unless required by applicable law or agreed to in writing, software
# distributed under the License is distributed on an "AS IS" BASIS,
# WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
# See the License for the specific language governing permissions and
# limitations under the License.


import sys
import inspect
from datetime import datetime
from fairgraph.base import KGObject, KGProxy, KGQuery, cache, as_list
from .fields import Field
from fairgraph.minds import MINDSObject


[docs]class UnimindsObject(MINDSObject):
    namespace = "uniminds"



[docs]class UnimindsOption(MINDSObject):
    namespace = "uniminds"



[docs]class Person(UnimindsObject):
    """
    A person associated with research data or models, for example as an experimentalist,
    or a data analyst.
    """
    _path = "/core/person/v1.0.0"
    type = ["uniminds:Person"]
    fields = (
      Field("alternatives", KGObject, "https://schema.hbp.eu/inference/alternatives", required=False, multiple=True),
      Field("email", str, "http://schema.org/email", required=False, multiple=False),
      Field("family_name", str, "http://schema.org/familyName", required=False, multiple=False),
      Field("given_name", str, "http://schema.org/givenName", required=False, multiple=False),
      Field("identifier", str, "http://schema.org/identifier", required=False, multiple=True),
      Field("name", str, "http://schema.org/name", required=False, multiple=False),
      Field("orcid", str, "https://schema.hbp.eu/uniminds/orcid", required=False, multiple=False))
    existence_query_fields = ("family_name", "given_name")


[docs]class AbstractionLevel(UnimindsOption):
    """
    Level of abstraction for a neuroscience model, e.g.rate neurons, spiking neurons
    """
    _path = "/options/abstractionlevel/v1.0.0"
    type = ["uniminds:Abstractionlevel"]  # should be AbstractionLevel?
    fields = (
        Field("alternatives", KGObject, "https://schema.hbp.eu/inference/alternatives", required=False, multiple=True),
        Field("identifier", str, "http://schema.org/identifier", required=False, multiple=True),
        Field("name", str, "http://schema.org/name", required=False, multiple=False))



[docs]class AgeCategory(UnimindsOption):
    """
    An age category, e.g. "adult", "juvenile"
    """
    _path = "/options/agecategory/v1.0.0"
    type = ["uniminds:Agecategory"]
    fields = (
      Field("alternatives", KGObject, "https://schema.hbp.eu/inference/alternatives", required=False, multiple=True),
      Field("identifier", str, "http://schema.org/identifier", required=False, multiple=True),
      Field("name", str, "http://schema.org/name", required=False, multiple=False))



[docs]class BrainStructure(UnimindsOption):
    """
    A sub-structure or region with the brain.
    """
    _path = "/options/brainstructure/v1.0.0"
    type = ["uniminds:Brainstructure"]
    fields = (
        Field("alternatives", KGObject, "https://schema.hbp.eu/inference/alternatives", required=False, multiple=True),
        Field("identifier", str, "http://schema.org/identifier", required=False, multiple=True),
        Field("name", str, "http://schema.org/name", required=False, multiple=False))



[docs]class CellularTarget(UnimindsOption):
    """
    The type of neuron or glial cell that is the focus of the study.
    """
    _path = "/options/cellulartarget/v1.0.0"
    type = ["uniminds:Cellulartarget"]
    fields = (
        Field("alternatives", KGObject, "https://schema.hbp.eu/inference/alternatives", required=False, multiple=True),
        Field("identifier", str, "http://schema.org/identifier", required=False, multiple=True),
        Field("name", str, "http://schema.org/name", required=False, multiple=False))



[docs]class Country(UnimindsOption):
    """
    A geographical country.
    """
    _path = "/options/country/v1.0.0"
    type = ["uniminds:Country"]
    fields = (
        Field("alternatives", KGObject, "https://schema.hbp.eu/inference/alternatives", required=False, multiple=True),
        Field("identifier", str, "http://schema.org/identifier", required=False, multiple=True),
        Field("name", str, "http://schema.org/name", required=False, multiple=False))



[docs]class Dataset(UnimindsObject):
    """
    A collection of related data files.
    """
    _path = "/core/dataset/v1.0.0"
    type = ["uniminds:Dataset"]
    fields = (
      #Field("alternatives", KGObject, "https://schema.hbp.eu/inference/alternatives", required=False, multiple=True),
      Field("description", str, "http://schema.org/description", required=False, multiple=False),
      Field("identifier", str, "http://schema.org/identifier", required=False, multiple=True),
      Field("intended_release_date", datetime, "https://schema.hbp.eu/uniminds/intendedReleaseDate", required=False, multiple=False),
      Field("name", str, "http://schema.org/name", required=False, multiple=False),
      Field("brain_structure", BrainStructure, "https://schema.hbp.eu/uniminds/brainStructure", required=False, multiple=False),
      Field("cellular_target", CellularTarget, "https://schema.hbp.eu/uniminds/cellularTarget", required=False, multiple=False),
      Field("contributor", Person, "https://schema.hbp.eu/uniminds/contributor", required=False, multiple=True),
      #Field("created_as", str, "https://schema.hbp.eu/uniminds/createdAs", required=False, multiple=False),
      Field("custodian", Person, "https://schema.hbp.eu/uniminds/custodian", required=False, multiple=True),
      Field("doi", "uniminds.Doi", "https://schema.hbp.eu/uniminds/doi", required=False, multiple=False),
      Field("embargo_status", "uniminds.EmbargoStatus", "https://schema.hbp.eu/uniminds/embargoStatus", required=False, multiple=False),
      Field("ethics_approval", "uniminds.EthicsApproval", "https://schema.hbp.eu/uniminds/ethicsApproval", required=False, multiple=False),
      Field("funding_information", "uniminds.FundingInformation", "https://schema.hbp.eu/uniminds/fundingInformation", required=False, multiple=False),
      Field("hbp_component", "uniminds.HBPComponent", "https://schema.hbp.eu/uniminds/hbpComponent", required=False, multiple=False),
      Field("license", "uniminds.License", "https://schema.hbp.eu/uniminds/license", required=False, multiple=False),
      Field("main_contact", Person, "https://schema.hbp.eu/uniminds/mainContact", required=False, multiple=True),
      Field("main_file_bundle", "uniminds.FileBundle", "https://schema.hbp.eu/uniminds/mainFileBundle", required=False, multiple=True),
      Field("method", "uniminds.Method", "https://schema.hbp.eu/uniminds/method", required=False, multiple=True),
      Field("project", "uniminds.Project", "https://schema.hbp.eu/uniminds/project", required=False, multiple=False),
      Field("publication", "uniminds.Publication", "https://schema.hbp.eu/uniminds/publication", required=False, multiple=True),
      Field("species", "uniminds.Species", "https://schema.hbp.eu/uniminds/species", required=False, multiple=False),
      Field("study_target", "uniminds.StudyTarget", "https://schema.hbp.eu/uniminds/studyTarget", required=False, multiple=False),
      Field("subjectgroup", "uniminds.SubjectGroup", "https://schema.hbp.eu/uniminds/subjectGroup", required=False, multiple=True))




[docs]class Disability(UnimindsOption):
    """
    A disability or disease.
    """
    _path = "/options/disability/v1.0.0"
    type = ["uniminds:Disability"]
    fields = (
      Field("alternatives", KGObject, "https://schema.hbp.eu/inference/alternatives", required=False, multiple=True),
      Field("identifier", str, "http://schema.org/identifier", required=False, multiple=True),
      Field("name", str, "http://schema.org/name", required=False, multiple=False))



[docs]class Doi(UnimindsOption):
    """
    Digital Object Identifier (https://www.doi.org)
    """
    _path = "/options/doi/v1.0.0"
    type = ["uniminds:Doi"]
    fields = (
      Field("citation", str, "https://schema.hbp.eu/uniminds/citation", required=False, multiple=False),
      Field("identifier", str, "http://schema.org/identifier", required=False, multiple=True),
      Field("name", str, "http://schema.org/name", required=False, multiple=False))



[docs]class EmbargoStatus(UnimindsOption):
    """
    Information about the embargo period during which a given dataset cannot be publicly shared.
    """
    _path = "/options/embargostatus/v1.0.0"
    type = ["uniminds:Embargostatus"]
    fields = (
      Field("alternatives", KGObject, "https://schema.hbp.eu/inference/alternatives", required=False, multiple=True),
      Field("identifier", str, "http://schema.org/identifier", required=False, multiple=True),
      Field("name", str, "http://schema.org/name", required=False, multiple=False))



[docs]class EthicsApproval(UnimindsObject):
    """
    Record of an  ethics approval.
    """
    _path = "/core/ethicsapproval/v1.0.0"
    type = ["uniminds:Ethicsapproval"]
    fields = (
      Field("alternatives", KGObject, "https://schema.hbp.eu/inference/alternatives", required=False, multiple=True),
      Field("hbpethicsapproval", str, "https://schema.hbp.eu/uniminds/hbpEthicsApproval", required=False, multiple=False),
      Field("identifier", str, "http://schema.org/identifier", required=False, multiple=True),
      Field("name", str, "http://schema.org/name", required=False, multiple=False),
      Field("country_of_origin", Country, "https://schema.hbp.eu/uniminds/countryOfOrigin", required=False, multiple=False),
      Field("ethics_authority", "uniminds.EthicsAuthority", "https://schema.hbp.eu/uniminds/ethicsAuthority", required=False, multiple=True))




[docs]class EthicsAuthority(UnimindsOption):
    """
    A entity legally authorised to approve or deny permission to conduct an experiment on ethical grounds.
    """
    _path = "/options/ethicsauthority/v1.0.0"
    type = ["uniminds:Ethicsauthority"]
    fields = (
      Field("alternatives", KGObject, "https://schema.hbp.eu/inference/alternatives", required=False, multiple=True),
      Field("identifier", str, "http://schema.org/identifier", required=False, multiple=True),
      Field("name", str, "http://schema.org/name", required=False, multiple=False))



[docs]class ExperimentalPreparation(UnimindsOption):
    """
    An experimental preparation.
    """
    _path = "/options/experimentalpreparation/v1.0.0"
    type = ["uniminds:Experimentalpreparation"]
    fields = (
      Field("alternatives", KGObject, "https://schema.hbp.eu/inference/alternatives", required=False, multiple=True),
      Field("identifier", str, "http://schema.org/identifier", required=False, multiple=True),
      Field("name", str, "http://schema.org/name", required=False, multiple=False))



[docs]class File(UnimindsObject):
    """
    Metadata about a single file.
    """
    _path = "/core/file/v1.0.0"
    type = ["uniminds:File"]
    fields = (
      Field("alternatives", KGObject, "https://schema.hbp.eu/inference/alternatives", required=False, multiple=True),
      Field("description", str, "http://schema.org/description", required=False, multiple=False),
      Field("identifier", str, "http://schema.org/identifier", required=False, multiple=True),
      Field("name", str, "http://schema.org/name", required=False, multiple=False),
      Field("url", str, "http://schema.org/url", required=False, multiple=False),
      Field("mime_type", "uniminds.MimeType", "https://schema.hbp.eu/uniminds/mimeType", required=False, multiple=False))



[docs]class FileAssociation(UnimindsObject):
    """
    A link between a file and a dataset.
    """
    _path = "/core/fileassociation/v1.0.0"
    type = ["uniminds:Fileassociation"]
    fields = (
      Field("from", File, "https://schema.hbp.eu/linkinginstance/from", required=False, multiple=False),
      Field("identifier", str, "http://schema.org/identifier", required=False, multiple=True),
      Field("name", str, "http://schema.org/name", required=False, multiple=False),
      Field("to", Dataset, "https://schema.hbp.eu/linkinginstance/to", required=False, multiple=False))



[docs]class FileBundle(UnimindsObject):
    """
    A collection of files (e.g. in a folder or directory structure)
    """
    _path = "/core/filebundle/v1.0.0"
    type = ["uniminds:FileBundle"]
    fields = (
      Field("alternatives", KGObject, "https://schema.hbp.eu/inference/alternatives", required=False, multiple=True),
      Field("description", str, "http://schema.org/description", required=False, multiple=False),
      Field("identifier", str, "http://schema.org/identifier", required=False, multiple=True),
      Field("name", str, "http://schema.org/name", required=False, multiple=False),
      Field("url", str, "http://schema.org/url", required=False, multiple=False),
      Field("usage_notes", str, "https://schema.hbp.eu/uniminds/usageNotes", required=False, multiple=False),
      Field("file", File, "https://schema.hbp.eu/uniminds/file", required=False, multiple=False),
      Field("file_bundle", "uniminds.FileBundle", "https://schema.hbp.eu/uniminds/fileBundle", required=False, multiple=False),
      Field("mime_type", "uniminds.MimeType", "https://schema.hbp.eu/uniminds/mimeType", required=False, multiple=True),
      Field("model_instance", "uniminds.ModelInstance", "https://schema.hbp.eu/uniminds/modelInstance", required=False))



[docs]class FileBundleGroup(UnimindsObject):
    """
    A collection of file bundles (see :class:`FileBundle`)
    """
    _path = "/options/filebundlegroup/v1.0.0"
    type = ["uniminds:Filebundlegroup"]
    fields = (
      Field("alternatives", KGObject, "https://schema.hbp.eu/inference/alternatives", required=False, multiple=True),
      Field("identifier", str, "http://schema.org/identifier", required=False, multiple=True),
      Field("name", str, "http://schema.org/name", required=False, multiple=False))




[docs]class FundingInformation(UnimindsObject):
    """
    Information about the source of funding of a study.
    """
    _path = "/core/fundinginformation/v1.0.0"
    type = ["uniminds:Fundinginformation"]
    fields = (
      Field("alternatives", KGObject, "https://schema.hbp.eu/inference/alternatives", required=False, multiple=True),
      Field("grant_id", str, "https://schema.hbp.eu/uniminds/grantId", required=False, multiple=False),
      Field("identifier", str, "http://schema.org/identifier", required=False, multiple=True),
      Field("name", str, "http://schema.org/name", required=False, multiple=False))



[docs]class Genotype(UnimindsOption):
    """
    Genetic makeup of a study subject, typically a reference to an inbred strain,
    with or without mutations.
    """
    _path = "/options/genotype/v1.0.0"
    type = ["uniminds:Genotype"]
    fields = (
      Field("alternatives", KGObject, "https://schema.hbp.eu/inference/alternatives", required=False, multiple=True),
      Field("identifier", str, "http://schema.org/identifier", required=False, multiple=True),
      Field("name", str, "http://schema.org/name", required=False, multiple=False))



[docs]class Handedness(UnimindsOption):
    """
    Preferred hand (left, right, or ambidextrous)
    """
    _path = "/options/handedness/v1.0.0"
    type = ["uniminds:Handedness"]
    fields = (
      Field("alternatives", KGObject, "https://schema.hbp.eu/inference/alternatives", required=False, multiple=True),
      Field("identifier", str, "http://schema.org/identifier", required=False, multiple=True),
      Field("name", str, "http://schema.org/name", required=False, multiple=False))



[docs]class HBPComponent(UnimindsObject):
    """
    A data or software component, as defined in the HBP "project lifecycle" application.
    """
    _path = "/core/hbpcomponent/v1.0.0"
    type = ["uniminds:Hbpcomponent"]
    fields = (
      Field("alternatives", KGObject, "https://schema.hbp.eu/inference/alternatives", required=False, multiple=True),
      Field("associated_task", str, "https://schema.hbp.eu/uniminds/associatedTask", required=False, multiple=False),
      Field("identifier", str, "http://schema.org/identifier", required=False, multiple=True),
      Field("name", str, "http://schema.org/name", required=False, multiple=False),
      Field("component_owner", Person, "https://schema.hbp.eu/uniminds/componentOwner", required=False, multiple=False))



[docs]class License(UnimindsOption):
    """
    A license governing sharing of a dataset.
    """
    _path = "/options/license/v1.0.0"
    type = ["uniminds:License"]
    fields = (
      Field("alternatives", KGObject, "https://schema.hbp.eu/inference/alternatives", required=False, multiple=True),
      Field("fullname", str, "https://schema.hbp.eu/uniminds/fullName", required=False, multiple=False),
      Field("identifier", str, "http://schema.org/identifier", required=False, multiple=True),
      Field("name", str, "http://schema.org/name", required=False, multiple=False),
      Field("url", str, "http://schema.org/url", required=False, multiple=False))



[docs]class Method(UnimindsObject):
    """
    An experimental method.
    """
    _path = "/core/method/v1.0.0"
    type = ["uniminds:Method"]
    fields = (
      Field("alternatives", KGObject, "https://schema.hbp.eu/inference/alternatives", required=False, multiple=True),
      Field("description", str, "http://schema.org/description", required=False, multiple=False),
      Field("fullname", str, "https://schema.hbp.eu/uniminds/fullName", required=False, multiple=False),
      Field("identifier", str, "http://schema.org/identifier", required=False, multiple=True),
      Field("name", str, "http://schema.org/name", required=False, multiple=False),
      Field("brain_structure", BrainStructure, "https://schema.hbp.eu/uniminds/brainStructure", required=False, multiple=True),
      Field("ethics_approval", EthicsApproval, "https://schema.hbp.eu/uniminds/ethicsApproval", required=False, multiple=False),
      Field("experimental_preparation", ExperimentalPreparation, "https://schema.hbp.eu/uniminds/experimentalPreparation", required=False, multiple=False),
      Field("method_category", "uniminds.MethodCategory", "https://schema.hbp.eu/uniminds/methodCategory", required=False, multiple=False),
      Field("publication", "uniminds.Publication", "https://schema.hbp.eu/uniminds/publication", required=False, multiple=False),
      Field("study_target", "uniminds.StudyTarget", "https://schema.hbp.eu/uniminds/studyTarget", required=False, multiple=False),
      Field("submethod", "uniminds.Method", "https://schema.hbp.eu/uniminds/subMethod", required=False, multiple=True))



[docs]class MethodCategory(UnimindsOption):
    """
    A category used for classifying experimental methods (see :class:`ExperimentalMethod`)
    """
    _path = "/options/methodcategory/v1.0.0"
    type = ["uniminds:Methodcategory"]
    fields = (
      Field("alternatives", KGObject, "https://schema.hbp.eu/inference/alternatives", required=False, multiple=True),
      Field("identifier", str, "http://schema.org/identifier", required=False, multiple=True),
      Field("name", str, "http://schema.org/name", required=False, multiple=False))



[docs]class MimeType(UnimindsOption):
    """
    Media type of a document
    """
    _path = "/options/mimetype/v1.0.0"
    type = ["uniminds:Mimetype"]
    fields = (
      Field("alternatives", KGObject, "https://schema.hbp.eu/inference/alternatives", required=False, multiple=True),
      Field("identifier", str, "http://schema.org/identifier", required=False, multiple=True),
      Field("name", str, "http://schema.org/name", required=False, multiple=False))



[docs]class ModelFormat(UnimindsOption):
    """
    Programming or markup language used to describe or create a model
    """
    _path = "/options/modelformat/v1.0.0"
    type = ["uniminds:Modelformat"]
    fields = (
      Field("alternatives", KGObject, "https://schema.hbp.eu/inference/alternatives", required=False, multiple=True),
      Field("identifier", str, "http://schema.org/identifier", required=False, multiple=True),
      Field("name", str, "http://schema.org/name", required=False, multiple=False))



[docs]class ModelInstance(UnimindsObject):
    """
    A specific version/parameterization of a neuroscience model.
    """
    _path = "/core/modelinstance/v1.0.0"
    type = ["uniminds:Modelinstance"]
    fields = (
      Field("alternatives", KGObject, "https://schema.hbp.eu/inference/alternatives", required=False, multiple=True),
      Field("description", str, "http://schema.org/description", required=False, multiple=False),
      Field("identifier", str, "http://schema.org/identifier", required=False, multiple=True),
      Field("license", License, "http://schema.org/license", required=False, multiple=False),
      Field("name", str, "http://schema.org/name", required=False, multiple=False),
      Field("version", str, "http://schema.org/version", required=False, multiple=False),
      Field("abstraction_level", AbstractionLevel, "https://schema.hbp.eu/uniminds/abstractionLevel", required=False, multiple=False),
      Field("brain_structure", BrainStructure, "https://schema.hbp.eu/uniminds/brainStructure", required=False, multiple=True),
      Field("cellular_target", CellularTarget, "https://schema.hbp.eu/uniminds/cellularTarget", required=False, multiple=True),
      Field("contributor", Person, "https://schema.hbp.eu/uniminds/contributor", required=False, multiple=True),
      Field("custodian", Person, "https://schema.hbp.eu/uniminds/custodian", required=False, multiple=True),
      Field("main_contact", Person, "https://schema.hbp.eu/uniminds/mainContact", required=False, multiple=True),
      Field("used_dataset", KGObject, "https://schema.hbp.eu/uniminds/usedDataset", required=False, multiple=True),
      Field("produced_dataset", Dataset, "https://schema.hbp.eu/uniminds/producedDataset", required=False, multiple=True),
      Field("modelformat", ModelFormat, "https://schema.hbp.eu/uniminds/modelFormat", required=False, multiple=True),
      Field("modelscope", "uniminds.ModelScope", "https://schema.hbp.eu/uniminds/modelScope", required=False, multiple=False),
      Field("publication", "uniminds.Publication", "https://schema.hbp.eu/uniminds/publication", required=False, multiple=False),
      Field("study_target", "uniminds.StudyTarget", "https://schema.hbp.eu/uniminds/studyTarget", required=False, multiple=True),
      Field("embargo_status", "uniminds.EmbargoStatus", "https://schema.hbp.eu/uniminds/embargoStatus", required=False, multiple=False),
      Field("alternate_of", ["brainsimulation.ModelInstance", "brainsimulation.MEModel"], "^prov:alternateOf",
            reverse="alternate_of")
    )
    existence_query_fields = ["identifier"]

    def contributor_names(self, client, api="query"):
        names = []
        for person in as_list(self.contributor):
            person = person.resolve(client, api=api)
            if person:
                names.append(person.name)
            else:
                pass  # todo: warning
        return ", ".join(names)



[docs]class ModelScope(UnimindsOption):
    """
    'What is being modelled': a protein, a single cell, the entire brain, etc.
    """
    _path = "/options/modelscope/v1.0.0"
    type = ["uniminds:Modelscope"]
    fields = (
      Field("alternatives", KGObject, "https://schema.hbp.eu/inference/alternatives", required=False, multiple=True),
      Field("identifier", str, "http://schema.org/identifier", required=False, multiple=True),
      Field("name", str, "http://schema.org/name", required=False, multiple=False))



[docs]class Organization(UnimindsObject):
    """
    An organization associated with research data or models, e.g. a university, lab or department.
    """
    _path = "/options/organization/v1.0.0"
    type = ["uniminds:Organization"]
    fields = (
      Field("alternatives", KGObject, "https://schema.hbp.eu/inference/alternatives", required=False, multiple=True),
      Field("identifier", str, "http://schema.org/identifier", required=False, multiple=True),
      Field("name", str, "http://schema.org/name", required=False, multiple=False),
      Field("created_as", str, "https://schema.hbp.eu/uniminds/createdAs", required=False, multiple=False))



[docs]class Project(UnimindsObject):
    """
    A research project, which may have generated one or more datasets (see :class:`Dataset`)
    """
    _path = "/core/project/v1.0.0"
    type = ["uniminds:Project"]
    fields = (
      Field("alternatives", KGObject, "https://schema.hbp.eu/inference/alternatives", required=False, multiple=True),
      Field("description", str, "http://schema.org/description", required=False, multiple=False),
      Field("identifier", str, "http://schema.org/identifier", required=False, multiple=True),
      Field("name", str, "http://schema.org/name", required=False, multiple=False),
      Field("coordinator", Person, "https://schema.hbp.eu/uniminds/coordinator", required=False, multiple=True))



[docs]class Publication(UnimindsObject):
    """
    A scientific publication.
    """
    _path = "/core/publication/v1.0.0"
    type = ["uniminds:Publication"]
    fields = (
      Field("alternatives", KGObject, "https://schema.hbp.eu/inference/alternatives", required=False, multiple=True),
      Field("identifier", str, "http://schema.org/identifier", required=False, multiple=True),
      Field("name", str, "http://schema.org/name", required=False, multiple=False),
      Field("url", str, "http://schema.org/url", required=False, multiple=False),
      Field("brain_structure", BrainStructure, "https://schema.hbp.eu/uniminds/brainStructure", required=False, multiple=False),
      Field("project", Project, "https://schema.hbp.eu/uniminds/project", required=False, multiple=False),
      Field("publication_id", "uniminds.PublicationId", "https://schema.hbp.eu/uniminds/publicationId", required=False, multiple=False),
      Field("study_target", "uniminds.StudyTarget", "https://schema.hbp.eu/uniminds/studyTarget", required=False, multiple=False),
      Field("subjectgroup", "uniminds.SubjectGroup", "https://schema.hbp.eu/uniminds/subjectGroup", required=False, multiple=False))



[docs]class PublicationId(UnimindsOption):
    """
    Identifier for a publication (e.g. a DOI, a PubMed ID)
    """
    _path = "/options/publicationid/v1.0.0"
    type = ["uniminds:Publicationid"]
    fields = (
      Field("alternatives", KGObject, "https://schema.hbp.eu/inference/alternatives", required=False, multiple=True),
      Field("identifier", str, "http://schema.org/identifier", required=False, multiple=True),
      Field("name", str, "http://schema.org/name", required=False, multiple=False),
      Field("publication", Publication, "https://schema.hbp.eu/uniminds/publication", required=False, multiple=False),
      Field("publication_id_type", "uniminds.PublicationIdType", "https://schema.hbp.eu/uniminds/publicationIdType", required=False, multiple=False))



[docs]class PublicationIdType(UnimindsOption):
    """
    A type of publication identifier (e.g. ISBN, DOI)
    """
    _path = "/options/publicationidtype/v1.0.0"
    type = ["uniminds:Publicationidtype"]
    fields = (
      Field("alternatives", KGObject, "https://schema.hbp.eu/inference/alternatives", required=False, multiple=True),
      Field("identifier", str, "http://schema.org/identifier", required=False, multiple=True),
      Field("name", str, "http://schema.org/name", required=False, multiple=False))



[docs]class Sex(UnimindsOption):
    """
    The sex of an animal or person from whom/which data were obtained.
    """
    _path = "/options/sex/v1.0.0"
    type = ["uniminds:Sex"]
    fields = (
      Field("alternatives", KGObject, "https://schema.hbp.eu/inference/alternatives", required=False, multiple=True),
      Field("identifier", str, "http://schema.org/identifier", required=False, multiple=True),
      Field("name", str, "http://schema.org/name", required=False, multiple=False))



[docs]class Species(UnimindsOption):
    """
    The species of an experimental subject, expressed with the binomial nomenclature.
    """
    _path = "/options/species/v1.0.0"
    type = ["uniminds:Species"]
    fields = (
      Field("alternatives", KGObject, "https://schema.hbp.eu/inference/alternatives", required=False, multiple=True),
      Field("identifier", str, "http://schema.org/identifier", required=False, multiple=True),
      Field("name", str, "http://schema.org/name", required=False, multiple=False))



[docs]class Strain(UnimindsOption):
    """
    An inbred sub-population within a species.
    """
    _path = "/options/strain/v1.0.0"
    type = ["uniminds:Strain"]
    fields = (
      Field("alternatives", KGObject, "https://schema.hbp.eu/inference/alternatives", required=False, multiple=True),
      Field("identifier", str, "http://schema.org/identifier", required=False, multiple=True),
      Field("name", str, "http://schema.org/name", required=False, multiple=False))



[docs]class StudyTarget(UnimindsObject):
    """
    The focus of an experimental or modelling study.
    """
    _path = "/core/studytarget/v1.0.0"
    type = ["uniminds:Studytarget"]
    fields = (
      Field("alternatives", KGObject, "https://schema.hbp.eu/inference/alternatives", required=False, multiple=True),
      Field("fullname", str, "https://schema.hbp.eu/uniminds/fullName", required=False, multiple=False),
      Field("identifier", str, "http://schema.org/identifier", required=False, multiple=True),
      Field("name", str, "http://schema.org/name", required=False, multiple=False),
      Field("study_target_source", "uniminds.StudyTargetSource", "https://schema.hbp.eu/uniminds/studyTargetSource", required=False, multiple=False),
      Field("study_target_type", "uniminds.StudyTargetType", "https://schema.hbp.eu/uniminds/studyTargetType", required=False, multiple=False))



[docs]class StudyTargetSource(UnimindsOption):
    """
    Context of a study target, e.g. if the target is a brain region, the source might be an atlas.
    """
    _path = "/options/studytargetsource/v1.0.0"
    type = ["uniminds:Studytargetsource"]
    fields = (
      Field("alternatives", KGObject, "https://schema.hbp.eu/inference/alternatives", required=False, multiple=True),
      Field("identifier", str, "http://schema.org/identifier", required=False, multiple=True),
      Field("name", str, "http://schema.org/name", required=False, multiple=False))




[docs]class StudyTargetType(UnimindsOption):
    """
    Category of study target (see :class:`StudyTarget`)
    """
    _path = "/options/studytargettype/v1.0.0"
    type = ["uniminds:Studytargettype"]
    fields = (
      Field("alternatives", KGObject, "https://schema.hbp.eu/inference/alternatives", required=False, multiple=True),
      Field("identifier", str, "http://schema.org/identifier", required=False, multiple=True),
      Field("name", str, "http://schema.org/name", required=False, multiple=False))




[docs]class Subject(UnimindsObject):
    """
    The organism that is the subject of an experimental investigation.
    """
    _path = "/core/subject/v1.0.0"
    type = ["uniminds:Subject"]
    fields = (
      Field("age", (str, float), "https://schema.hbp.eu/uniminds/age", required=False, multiple=False),
      Field("age_range_max", (str, float), "https://schema.hbp.eu/uniminds/ageRangeMax", required=False, multiple=False),
      Field("age_range_min", (str, float), "https://schema.hbp.eu/uniminds/ageRangeMin", required=False, multiple=False),
      Field("alternatives", KGObject, "https://schema.hbp.eu/inference/alternatives", required=False, multiple=True),
      Field("identifier", str, "http://schema.org/identifier", required=False, multiple=True),
      Field("name", str, "http://schema.org/name", required=False, multiple=False),
      Field("age_category", AgeCategory, "https://schema.hbp.eu/uniminds/ageCategory", required=False, multiple=False),
      Field("brain_structure", BrainStructure, "https://schema.hbp.eu/uniminds/brainstructure", required=False, multiple=False),
      Field("cellular_target", CellularTarget, "https://schema.hbp.eu/uniminds/cellularTarget", required=False, multiple=False),
      Field("disability", Disability, "https://schema.hbp.eu/uniminds/disability", required=False, multiple=False),
      Field("genotype", Genotype, "https://schema.hbp.eu/uniminds/genotype", required=False, multiple=False),
      Field("handedness", Handedness, "https://schema.hbp.eu/uniminds/handedness", required=False, multiple=False),
      #Field("method", Method, "https://schema.hbp.eu/uniminds/method", required=False, multiple=True),
      Field("publication", Publication, "https://schema.hbp.eu/uniminds/publication", required=False, multiple=False),
      Field("sex", Sex, "https://schema.hbp.eu/uniminds/sex", required=False, multiple=False),
      Field("species", Species, "https://schema.hbp.eu/uniminds/species", required=False, multiple=False),
      Field("strain", Strain, "https://schema.hbp.eu/uniminds/strain", required=False, multiple=False),
      Field("study_target", StudyTarget, "https://schema.hbp.eu/uniminds/studyTarget", required=False, multiple=True))



[docs]class SubjectGroup(UnimindsObject):
    """
    A group of experimental subjects.
    """
    _path = "/core/subjectgroup/v1.0.0"
    type = ["uniminds:Subjectgroup"]
    fields = (
      Field("age_range_max", (str, float), "https://schema.hbp.eu/uniminds/ageRangeMax", required=False, multiple=False),
      Field("age_range_min", (str, float), "https://schema.hbp.eu/uniminds/ageRangeMin", required=False, multiple=False),
      Field("alternatives", KGObject, "https://schema.hbp.eu/inference/alternatives", required=False, multiple=True),
      Field("description", str, "http://schema.org/description", required=False, multiple=False),
      Field("identifier", str, "http://schema.org/identifier", required=False, multiple=True),
      Field("name", str, "http://schema.org/name", required=False, multiple=False),
      Field("num_of_subjects", int, "https://schema.hbp.eu/uniminds/numOfSubjects", required=False, multiple=False),
      Field("age_category", AgeCategory, "https://schema.hbp.eu/uniminds/ageCategory", required=False, multiple=False),
      Field("cellular_target", CellularTarget, "https://schema.hbp.eu/uniminds/cellularTarget", required=False, multiple=False),
      Field("brain_structure", BrainStructure, "https://schema.hbp.eu/uniminds/brainStructure", required=False, multiple=False),
      Field("disability", Disability, "https://schema.hbp.eu/uniminds/disability", required=False, multiple=False),
      Field("genotype", Genotype, "https://schema.hbp.eu/uniminds/genotype", required=False, multiple=False),
      Field("handedness", Handedness, "https://schema.hbp.eu/uniminds/handedness", required=False, multiple=True),
      #Field("method", Method, "https://schema.hbp.eu/uniminds/method", required=False, multiple=True),
      Field("publication", Publication, "https://schema.hbp.eu/uniminds/publication", required=False, multiple=False),
      Field("sex", Sex, "https://schema.hbp.eu/uniminds/sex", required=False, multiple=True),
      Field("species", Species, "https://schema.hbp.eu/uniminds/species", required=False, multiple=True),
      Field("strain", Strain, "https://schema.hbp.eu/uniminds/strain", required=False, multiple=True),
      Field("study_target", StudyTarget, "https://schema.hbp.eu/uniminds/studyTarget", required=False, multiple=True),
      Field("subjects", Subject, "https://schema.hbp.eu/uniminds/subjects", required=False, multiple=True))




[docs]class TissueSample(UnimindsObject):
    """
    A sample of brain tissue.
    """
    _path = "/core/tissuesample/v1.0.0"
    type = ["uniminds:Tissuesample"]
    fields = (
      Field("alternatives", KGObject, "https://schema.hbp.eu/inference/alternatives", required=False, multiple=True),
      Field("identifier", str, "http://schema.org/identifier", required=False, multiple=True),
      Field("name", str, "http://schema.org/name", required=False, multiple=False),
      Field("subject", Subject, "https://schema.hbp.eu/uniminds/subject", required=False, multiple=False))



[docs]def list_kg_classes():
    """List all KG classes defined in this module"""
    classes = [obj for name, obj in inspect.getmembers(sys.modules[__name__])
               if inspect.isclass(obj) and issubclass(obj, KGObject) and obj.__module__ == __name__]
    classes.remove(UnimindsObject)
    classes.remove(UnimindsOption)
    return classes



if __name__ == '__main__':

    import os
    from fairgraph import uniminds, KGClient
    token = os.environ['HBP_token']
    client = KGClient(token)
    for cls in uniminds.list_kg_classes():
        print(cls.__name__)
        # for f in cls.fields:
        #     print('    - %s' % f.name)




          

      

      

    

  

    
      
          
            
  Source code for fairgraph.openminds.computation

import sys
import inspect
from ...base_v3 import KGObjectV3

from .launch_configuration import LaunchConfiguration
from .optimization import Optimization
from .visualization import Visualization
from .data_analysis import DataAnalysis
from .environment import Environment
from .workflow_execution import WorkflowExecution
from .software_agent import SoftwareAgent
from .hardware_system import HardwareSystem
from .simulation import Simulation


[docs]def list_kg_classes():
    """List all KG classes defined in this module"""
    return [obj for name, obj in inspect.getmembers(sys.modules[__name__])
           if inspect.isclass(obj) and issubclass(obj, KGObjectV3) and obj.__module__.startswith(__name__)]





          

      

      

    

  

    
      
          
            
  Source code for fairgraph.openminds.controlledterms

import sys
import inspect
from ...base_v3 import KGObjectV3

from .programming_language import ProgrammingLanguage
from .laterality import Laterality
from .software_application_category import SoftwareApplicationCategory
from .service import Service
from .age_category import AgeCategory
from .semantic_data_type import SemanticDataType
from .preparation_type import PreparationType
from .criteria_quality_type import CriteriaQualityType
from .operating_system import OperatingSystem
from .operating_device import OperatingDevice
from .experimental_approach import ExperimentalApproach
from .device_type import DeviceType
from .uberon_parcellation import UBERONParcellation
from .software_feature import SoftwareFeature
from .cell_type import CellType
from .type_of_uncertainty import TypeOfUncertainty
from .model_abstraction_level import ModelAbstractionLevel
from .ethics_assessment import EthicsAssessment
from .organ import Organ
from .strain import Strain
from .technique import Technique
from .qualitative_overlap import QualitativeOverlap
from .anatomical_axes_orientation import AnatomicalAxesOrientation
from .meta_data_model_type import MetaDataModelType
from .species import Species
from .file_usage_role import FileUsageRole
from .biological_sex import BiologicalSex
from .data_type import DataType
from .stimulation_approach import StimulationApproach
from .model_scope import ModelScope
from .stimulus_type import StimulusType
from .term_suggestion import TermSuggestion
from .disease import Disease
from .terminology import Terminology
from .handedness import Handedness
from .tissue_sample_type import TissueSampleType
from .contribution_type import ContributionType
from .product_accessibility import ProductAccessibility
from .biological_order import BiologicalOrder
from .language import Language
from .action_status_type import ActionStatusType
from .unit_of_measurement import UnitOfMeasurement
from .file_bundle_grouping import FileBundleGrouping
from .disease_model import DiseaseModel
from .phenotype import Phenotype
from .file_repository_type import FileRepositoryType


[docs]def list_kg_classes():
    """List all KG classes defined in this module"""
    return [obj for name, obj in inspect.getmembers(sys.modules[__name__])
           if inspect.isclass(obj) and issubclass(obj, KGObjectV3) and obj.__module__.startswith(__name__)]





          

      

      

    

  

    
      
          
            
  Source code for fairgraph.openminds.core

import sys
import inspect
from ...base_v3 import KGObjectV3

from .research.subject_group import SubjectGroup
from .research.protocol_execution import ProtocolExecution
from .research.parameter_set import ParameterSet
from .research.behavioral_protocol import BehavioralProtocol
from .research.subject import Subject
from .research.numerical_parameter import NumericalParameter
from .research.tissue_sample_collection import TissueSampleCollection
from .research.stimulation import Stimulation
from .research.string_parameter import StringParameter
from .research.tissue_sample_state import TissueSampleState
from .research.subject_state import SubjectState
from .research.tissue_sample import TissueSample
from .research.tissue_sample_collection_state import TissueSampleCollectionState
from .research.protocol import Protocol
from .research.subject_group_state import SubjectGroupState
from .products.dataset import Dataset
from .products.project import Project
from .products.software_version import SoftwareVersion
from .products.dataset_version import DatasetVersion
from .products.meta_data_model_version import MetaDataModelVersion
from .products.model import Model
from .products.software import Software
from .products.meta_data_model import MetaDataModel
from .products.model_version import ModelVersion
from .miscellaneous.doi import DOI
from .miscellaneous.rorid import RORID
from .miscellaneous.isbn import ISBN
from .miscellaneous.quantitative_value import QuantitativeValue
from .miscellaneous.orcid import ORCID
from .miscellaneous.gridid import GRIDID
from .miscellaneous.funding import Funding
from .miscellaneous.quantitative_value_range import QuantitativeValueRange
from .miscellaneous.swhid import SWHID
from .miscellaneous.url import URL
from .actors.contribution import Contribution
from .actors.organization import Organization
from .actors.contact_information import ContactInformation
from .actors.affiliation import Affiliation
from .actors.person import Person
from .data.service_link import ServiceLink
from .data.copyright import Copyright
from .data.content_type_pattern import ContentTypePattern
from .data.file_repository import FileRepository
from .data.license import License
from .data.file import File
from .data.hash import Hash
from .data.file_path_pattern import FilePathPattern
from .data.content_type import ContentType
from .data.file_repository_structure import FileRepositoryStructure
from .data.file_bundle import FileBundle


[docs]def list_kg_classes():
    """List all KG classes defined in this module"""
    return [obj for name, obj in inspect.getmembers(sys.modules[__name__])
           if inspect.isclass(obj) and issubclass(obj, KGObjectV3) and obj.__module__.startswith(__name__)]





          

      

      

    

  

    
      
          
            
  Source code for fairgraph.openminds.sands

import sys
import inspect
from ...base_v3 import KGObjectV3

from .non_atlas.custom_coordinate_space import CustomCoordinateSpace
from .non_atlas.custom_annotation import CustomAnnotation
from .non_atlas.custom_anatomical_entity import CustomAnatomicalEntity
from .miscellaneous.qualitative_relation_assessment import QualitativeRelationAssessment
from .miscellaneous.quantitative_relation_assessment import QuantitativeRelationAssessment
from .miscellaneous.coordinate_point import CoordinatePoint
from .atlas.parcellation_entity import ParcellationEntity
from .atlas.common_coordinate_space import CommonCoordinateSpace
from .atlas.parcellation_terminology import ParcellationTerminology
from .atlas.parcellation_terminology_version import ParcellationTerminologyVersion
from .atlas.brain_atlas import BrainAtlas
from .atlas.atlas_annotation import AtlasAnnotation
from .atlas.brain_atlas_version import BrainAtlasVersion
from .atlas.parcellation_entity_version import ParcellationEntityVersion


[docs]def list_kg_classes():
    """List all KG classes defined in this module"""
    return [obj for name, obj in inspect.getmembers(sys.modules[__name__])
           if inspect.isclass(obj) and issubclass(obj, KGObjectV3) and obj.__module__.startswith(__name__)]
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