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OC GraphEnricher

A tool to enrich any OpenCitations Data Model (OCDM) compliant Knowledge Graph, finding new identifiers
and deduplicating entities.

You can use integrate this package in your own python program or use it from the CLI.


License

Distributed under the ISC License. See LICENSE for more information.



Contact

Gabriele Pisciotta - ga.pisciotta@gmail.com

Project Link: https://github.com/opencitations/oc_graphenricher
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How to install


Installing from Pypi

To get the official and updated version of this package, follow these simple steps:


	install python >= 3.8:


sudo apt install python3










	Install oc_graphenricher via pip:


pip install oc-graphenricher














Installing from the sources

It’s also possible to build the package from the sources. To do that, follow the following:


	Having already installed python, you can also install GraphEnricher via cloning this repository:


git clone https://github.com/opencitations/oc_graphenricher`
cd ./oc_graphenricher










	install poetry:


pip install poetry










	install all the dependencies:


poetry install










	build the package:


poetry build










	install the package:


pip install ./dist/oc_graphenricher-<VERSION>.tar.gz














Run the tests

To run the tests (from the root of the project):


poetry run test












            

          

      

      

    

  

    
      
          
            
  
Tutorial

The OC GraphEnricher is supposed to accept only graph set objects.
To create one:


from oc_ocdm.reader import Reader
from oc_ocdm.graph import GraphSet
from rdflib import Graph

g = Graph()
g = g.parse('../data/test_dump.ttl', format='nt11')

reader = Reader()
g_set = GraphSet(base_iri='https://w3id.org/oc/meta/')
entities = reader.import_entities_from_graph(g_set, g, enable_validation=False, resp_agent='https://w3id.org/oc/meta/prov/pa/2')









Enrichment

At this point, to run the enrichment phase:


from oc_graphenricher.enricher import Enricher

enricher = GraphEnricher(g_set)
enricher.enrich()








You’ll see the progress bar with an estimate of the time needed and the average time spent
for each Bibliographic Resource (BR) enriched.



Deduplication

Then, having serialized the enriched graph set, and having read it again as the
g_set object, to run the deduplication step do:


from oc_graphenricher.instancematching import InstanceMatching

matcher = InstanceMatching(g_set)
matcher.match()








The match method will run sequentially:
- deduplication of Responsible Agents (RAs)
- deduplication of Bibliographic Resources (BRs)
- deduplication of Identifiers (IDs)
- save to file

If you need to, you can also deduplicate one of those independently of each other.

To deduplicate Responsible Agents (RAs):


from oc_graphenricher.instancematching import InstanceMatching

matcher = InstanceMatching(g_set)
matcher.instance_matching_ra()
matcher.save()








To deduplicate Bibliographic Resources (BRs):


from oc_graphenricher.instancematching import InstanceMatching

matcher = InstanceMatching(g_set)
matcher.instance_matching_br()
matcher.save()








To deduplicate Identifiers (IDs):


from oc_graphenricher.instancematching import InstanceMatching

matcher = InstanceMatching(g_set)
matcher.instance_matching_id()
matcher.save()
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oc_graphenricher.APIs package


Submodules



oc_graphenricher.APIs.test_queryinterface module

Copyright 2021 Gabriele Pisciotta - ga.pisciotta@gmail.com

Permission to use, copy, modify, and/or distribute this software for any purpose with or without fee is hereby granted,
provided that the above copyright notice and this permission notice appear in all copies.

THE SOFTWARE IS PROVIDED “AS IS” AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE INCLUDING ALL
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN
AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.


	
class oc_graphenricher.APIs.test_queryinterface.TestAPI(methodName='runTest')

	Bases: TestCase


	
setUp()

	Hook method for setting up the test fixture before exercising it.


	Return type:

	None










	
test_crossref_doi()

	




	
test_crossref_journal()

	




	
test_ORCID()

	




	
test_VIAF()

	




	
test_Wikidata_doi()

	




	
test_Wikidata_issn()

	




	
test_Wikidata_orcid()

	




	
test_Wikidata_viaf()

	




	
test_Wikidata_pmid()

	




	
test_Wikidata_pmcid()

	









Module contents

Copyright 2021 Gabriele Pisciotta - ga.pisciotta@gmail.com

Permission to use, copy, modify, and/or distribute this software for any purpose with or without fee is hereby granted,
provided that the above copyright notice and this permission notice appear in all copies.

THE SOFTWARE IS PROVIDED “AS IS” AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE INCLUDING ALL
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN
AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.


	
class oc_graphenricher.APIs.QueryInterface

	Bases: ABC

This class is a sort of interface that you can implement in your own class


	
abstract query(entity)

	




	
_abc_impl = <_abc_data object>

	








	
class oc_graphenricher.APIs.VIAF

	Bases: QueryInterface

This class let you extract the VIAF of an author, by querying the viaf.org API


	
query(given_name, family_name, title)

	Having specified the author’s names and the title of a paper, extract a VIAF


	Parameters:

	
	given_name (str) – author’s given name


	family_name (str) – author’s family name


	title (str) – paper’s title






	Returns:

	VIAF, if exists, otherwise None










	
_abc_impl = <_abc_data object>

	








	
class oc_graphenricher.APIs.WikiData

	Bases: QueryInterface

This class let you query WikiData by means of another identifier, in order to check the existance of a related
entity on WikiData


	
query(entity, schema)

	Method to query WikiData, given the literal of an identifier and its schema


	Parameters:

	
	entity (str) – the literal of the given identifier


	schema (str) – the schema of the given identifier






	Returns:

	Wikidata ID if found, otherwise None










	
_abc_impl = <_abc_data object>

	








	
class oc_graphenricher.APIs.Crossref(crossref_min_similarity_score=0.95, max_iteration=6, sec_to_wait=10, headers={'User-Agent': 'GraphEnricher (via OpenCitations - http://opencitations.net; mailto:contact@opencitations.net)'}, timeout=30, is_json=True)

	Bases: QueryInterface

This class let you query Crossref in order to extract DOIs, ISSNs and publishers’ IDs


	
_cleaning_title(title)

	Clean a given title, filtering the words according to a stoplist
and extracting a subset of the keywords


	Parameters:

	title (str) – the title string



	Returns:

	the cleaned title










	
static _cleaning_name(name_raw)

	Clean the name of an author


	Parameters:

	name_raw (str) – the name string



	Returns:

	the cleaned name










	
query_journal(issn)

	Query Crossref to get a list of any other ISSN known, related to an entity described by an ISSN to give
in input. The list of ISSNs retur will be cleaned from the ISSN already known.


	Parameters:

	issn (str) – the ISSN of the bibliographic entity



	Returns:

	a list that contains any other ISSN found, otherwise an empty list










	
query_publisher(doi)

	Method to extract the identifier of a publisher starting from a given DOI.


	Parameters:

	doi (str) – the DOI of the paper



	Returns:

	a string representing the ID of the publisher, otherwise None










	
query(fullnames, title, year)

	Method to extract the DOI, given the names of the authors, the title of the paper and the year of publication


	Parameters:

	
	fullnames (list) – a list composed of a tuple of <name, family_name> (e.g.: [ (“Gabriele”, “Pisciotta”) ]


	title (str) – the title of the paper


	year (str) – a string that represent the year of publication






	Returns:

	the DOI found, otherwise None










	
_abc_impl = <_abc_data object>

	








	
class oc_graphenricher.APIs.ORCID(max_iteration=6, sec_to_wait=10, headers={'Content-Type': 'application/json', 'User-Agent': 'GraphEnricher (via OpenCitations - http://opencitations.net; mailto:contact@opencitations.net)'}, timeout=30, repok=None, reperr=None, is_json=True)

	Bases: QueryInterface

This class let you query ORCID in order to extract ORCID IDs


	
query(authors, identifiers)

	Given a list of authors and a list of identifiers, returns the ORCIDs in the list of authors


	Parameters:

	
	authors (list) – a list of tuples in the following form [ (name, family_name, ORCID, ar_object) ]


	identifiers (list) – a list of identifiers of the bibliographic resource






	Returns:

	the authors list enriched with the ORCID identifier










	
_get_orcid_records(identifiers, family_names=[])

	
	Parameters:

	
	identifiers (list) – 


	family_names (list) – 













	
__dict_get(d, key_list)

	




	
__dict_add()

	




	
__get_data(get_url)

	Method to send requests


	Parameters:

	get_url – the URL to query



	Returns:

	results if found, otherwise None










	
_abc_impl = <_abc_data object>

	











            

          

      

      

    

  

    
      
          
            
  
oc_graphenricher.enricher package


Module contents

Copyright 2021 Gabriele Pisciotta - ga.pisciotta@gmail.com

Permission to use, copy, modify, and/or distribute this software for any purpose with or without fee is hereby granted,
provided that the above copyright notice and this permission notice appear in all copies.

THE SOFTWARE IS PROVIDED “AS IS” AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE INCLUDING ALL
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN
AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.


	
class oc_graphenricher.enricher.GraphEnricher(g_set, graph_filename='enriched.rdf', provenance_filename='provenance.rdf', info_dir='', debug=False, serialize_in_the_middle=False)

	Bases: object

The GraphEnricher class is the one responsible to enrich all the entities in a given graph set compliant to
the OpenCitations Data Model (OCDM). You have to specify in input the graph set, the output file name of the
enriched graph and the provenance file name. It’s also possible to specify a debug flag to get more details
about the enrichment process.


	Parameters:

	
	g_set (oc_ocdm.graph.GraphSet) – 


	graph_filename (str) – 


	provenance_filename (str) – 


	info_dir (str) – 


	debug (bool) – 


	serialize_in_the_middle (bool) – 









	
enrich()

	The enricher iterates each BR contained in the graph set.
For each BR (avoiding issues and journals), get the list of the identifiers already
contained in the graph set and check if it already has a DOI, an ISSN and a Wikidata ID:



	If an ISSN is specified, it query Crossref to extract other ISSNs.


	If there’s no DOI, it query Crossref to get one by means of all the other data extracted


	If there’s no Wikidata ID, it query Wikidata to get one by means of all the other identifiers







Any new identifier found will be added to the BR.


	Then, for each AR related to the BR, get the list of all the identifier already contained and:
	
	If doesn’t have an ORCID, it query ORCID to get it


	If doesn’t have a VIAF, it query VIAF to get it


	If doesn’t have a Wikidata ID, it query Wikidata by means of all the other identifier to get one


	If the AR is related to a publisher, it query Crossref to get its ID by means of its DOI








Any new identifier found will be added to the AR.

In the end it will store a new graph set and its provenance.

NB: Even if it’s not possible to have an identifier duplicated for the same entity, it’s possible that in
the whole graph set you could find different identifiers that share the same schema and literal. For this
purpose, you should use the instancematching module after that you’ve enriched the graph set.


	Return type:

	None










	
_add_id(entity, literal, schema, by_means_of=None)

	Method that let you add a new identifier to an entity,
having specified the literal value, the schema and optionally the API used


	Parameters:

	
	entity (Union[oc_ocdm.graph.entities.bibliographic.bibliographic_resource.BibliographicResource, oc_ocdm.graph.entities.bibliographic.responsible_agent.ResponsibleAgent]) – a bibliographic resource or an agent role


	literal (str) – the literal value of the identifier


	schema (str) – the schema of the identifier


	by_means_of (Optional[str]) – an optional string that let you specify the API used






	Return type:

	None










	
__std_out_err_redirect_tqdm()

	This method is used to print messages with the TQDM progress bar













            

          

      

      

    

  

    
      
          
            
  
oc_graphenricher.instancematching package


Submodules



oc_graphenricher.instancematching.generate_test_graphset module

Copyright 2021 Gabriele Pisciotta - ga.pisciotta@gmail.com

Permission to use, copy, modify, and/or distribute this software for any purpose with or without fee is hereby granted,
provided that the above copyright notice and this permission notice appear in all copies.

THE SOFTWARE IS PROVIDED “AS IS” AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE INCLUDING ALL
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN
AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.


	
oc_graphenricher.instancematching.generate_test_graphset.add_one_author_with_single_id(type, literal)

	




	
oc_graphenricher.instancematching.generate_test_graphset.add_one_author_with_two_id(type, literal)

	




	
oc_graphenricher.instancematching.generate_test_graphset.add_article()

	




	
oc_graphenricher.instancematching.generate_test_graphset.add_br_with_one_author(name)

	




	
oc_graphenricher.instancematching.generate_test_graphset.add_id(entity, literal, schema, g_set)

	





oc_graphenricher.instancematching.test_instancematching module

Copyright 2021 Gabriele Pisciotta - ga.pisciotta@gmail.com

Permission to use, copy, modify, and/or distribute this software for any purpose with or without fee is hereby granted,
provided that the above copyright notice and this permission notice appear in all copies.

THE SOFTWARE IS PROVIDED “AS IS” AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE INCLUDING ALL
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN
AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.


	
class oc_graphenricher.instancematching.test_instancematching.TestInstanceMatching(methodName='runTest')

	Bases: TestCase


	
setUp()

	Hook method for setting up the test fixture before exercising it.


	Return type:

	None










	
test_ras_merged()

	




	
test_ids_not_duplicated()

	




	
test_orphan_ra()

	




	
test_orphan_ar()

	




	
test_brs_merged()

	




	
test_brs_have_only_one_list_of_authors()

	




	
test_remove_files()

	









Module contents

Copyright 2021 Gabriele Pisciotta - ga.pisciotta@gmail.com

Permission to use, copy, modify, and/or distribute this software for any purpose with or without fee is hereby granted,
provided that the above copyright notice and this permission notice appear in all copies.

THE SOFTWARE IS PROVIDED “AS IS” AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE INCLUDING ALL
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN
AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.


	
class oc_graphenricher.instancematching.InstanceMatching(g_set, graph_filename='matched.rdf', provenance_filename='provenance.rdf', info_dir='', debug=False)

	Bases: object

The InstanceMatching class is the one responsible to deduplicate all the entities (Bibliographic Resources, Agent
Roles) in a given graph set compliant to the OpenCitations Data Model (OCDM). You have to specify in input the
graph set. It’s also possible to specify the output file name of the deduplicated graph, the provenance file name,
and a debug flag to get more details about the enrichment process.


	Parameters:

	
	g_set (oc_ocdm.graph.GraphSet) – 


	info_dir (str) – 









	
match()

	Start the matching process that will do, in sequence:
- match the Responsible Agents (RAs) 
- match the Bibliographic Resources (BRs) 
- match the IDs


	In the end, this process will produce:
	
	matched.rdf that will contain the graph set specified previously without the duplicates.


	provenance.rdf that will contain the provenance, tracking record of all the changes done.













	
save()

	Serialize the graph set into the specified RDF file,
and the provenance in another specified RDF file.






	
instance_matching_ra()

	Discover all the Responsible Agents (RAs)  that share the same identifier’s literal, creating a graph of
them. Then merge each connected component (cluster of Responsible Agents (RAs)  linked by the same identifier)
into one.
For each couple of Responsible Agent (RA) that are going to be merged, substitute the references of the
Responsible Agent (RA) that will no longer exist, by removing the Responsible Agent (RA)
from each of its referred Agent Role (AR) and add, instead, the merged one)

If the Responsible Agent (RA) linked by the Agent Role (AR) that will no longer exist is not linked by any
other Agent Role (AR), then it will be marked as to be deleted, otherwise not.

In the end, generate the provenance and commit pending changes in the graph set






	
instance_matching_br()

	Discover all the Bibliographic Resources (BRs)  that share the same identifier’s literal, creating a
graph of them.
Then merge each connected component (cluster of Be Responsible Agent (RA) associated to the Rs linked by
the same identifier) into one.
For each couple of Bibliographic Resource (BR) that are going to be merged, merge also:



	their containers by matching the proper type (issue of BR1 -> issue of BR2)


	their publisher







In the end, generate the provenance and commit pending changes in the graph set






	
instance_matching_id()

	Discover all the IDs related to Bibliographic Resources (BRs) and Responsible Agents (RAs) that share the
same schema and literal, then merge all into one and substitute all the reference with the merged one.
In the end, generate the provenance and commit pending changes in the graph set






	
__get_part_of()

	Given a Bibliographic Resource (BR) in input (e.g.: a journal article), walk the full ‘part-of’ chain.
Returns a list of Bibliographic Resource (BR) that are the hierarchy of of containers
(e.g: given an article-> [issue, journal])


	Parameters:

	br (oc_ocdm.graph.entities.bibliographic.bibliographic_resource.BibliographicResource) – a Bibliographic Resource (BR)



	Return partofs:

	a list that contains the Bibliographic Resources (BRs) of the hierarchy










	
__get_publisher()

	Given a Bibliographic Resource (BR) as input, returns the Agent Role (AR) that is a publisher






	
__get_association_ar_ra()

	This let you take all the ARs associated to the same RA


	Return association:

	a dictionary having Responsible Agent (RA) as key, and a list of Agent Role (AR) as value










	
__get_association_ar_br()

	This let you take all the Bibliographic Resources (BRs)  associated to the same AR


	Return association:

	a dictionary having Agent Role (AR) as key, and a list of Bibliographic Resource (BR) as value
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