

    
      
          
            
  
Nordlys 0.2 documentation

Nordlys is a toolkit for entity-oriented and semantic search, created by the IAI group at the University of Stavanger.

Entities (such as people, organizations, or products) are meaningful units for organizing information and can provide direct answers to many search queries. Nordlys is a toolkit for entity-oriented and semantic search.

Nordlys supports 3 functionalities in the context of entity-oriented search:


	Entity retrieval: Returns a ranked list of entities in response to a query


	Entity linking: Identifies entities in a query and links them to the corresponding entry in the Knowledge base


	Target type identification:  Detects the target types (or categories) of a query




Check our Web interface documentation for illustration of each of these functionalities.


Nordlys can be used …


	through a web-based GUI


	through a RESTful API


	as a command line tool


	as a Python package
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Installation

Nordlys is a general-purpose semantic search toolkit, which can be deployed on a local machine. There is built-in support for certain data collections, including DBpedia and Freebase. You may download these data sets and run a set of scripts for preprocessing and indexing them, as explained below. Alternatively, you may use the data dumps we made available; since those are huge, they are not on git but are available at a separate location (see below).


1. Obtain source code

You can clone the Nordlys repo using the following:

$ git clone https://github.com/iai-group/nordlys.git








2. Install prerequisites

Before deploying Nordlys, make sure the following ones are installed on your machine:


	Python Anaconda distribution [https://docs.continuum.io/anaconda/install]


	MongoDB [https://docs.mongodb.com/manual/installation/]


	Elasticsearch [https://www.elastic.co/guide/en/elasticsearch/reference/2.3/_installation.html]




Then install Nodlys prerequisites using pip:

$ pip install -r requirements.txt





If you don’t have pip yet, install it using

$ easy_install pip






Note

On Ubuntu, you might need to install lxml using a package manager

$ apt-get install python-lxml










3. Load data

Data are a crucial component of Nordlys.  Note that you may need only a certain subset of the data, depending on the required functionality.  See this page for a detailed description.

We use MongoDB and Elasticsearch for storing and indexing data. The figure below shows an overview of data sources and their dependencies.


[image: Nordlys data components]



Note

All scripts below are to be run from the nordlys main directory.

nordlys-v02$ ./scripts/scriptname.sh








3.1 Load data to MongoDB

To load the data to MongoDB, you need to run the following commands. Note that the first command is required for all Nordlys functionalities. Other commands are optional and you may run them if the mentioned functionality is needed.







	Command

	Required for





	./scripts/load_mongo_dumps.sh mongo_dbpedia-2015-10.tar.bz2

	All



	./scripts/load_mongo_dumps.sh mongo_surface_forms_dbpedia.tar.bz2

./scripts/load_mongo_dumps.sh mongo_surface_forms_facc.tar.bz2

./scripts/load_mongo_dumps.sh mongo_fb2dbp-2015-10.tar.bz2


	EL and EC



	./scripts/load_mongo_dumps.sh mongo_word2vec-googlenews.tar.bz2

	TTI









3.2 Build Elastic indices

Run the following commands to build the indices for the mentioned functionalities.







	Command

	Required for





	./scripts/build_indices.sh dbpedia

	ER, EL, TTI



	./scripts/build_indices.sh types

	TTI



	./scripts/build_indices.sh dbpedia_uri

	ER (only for ELR model)














          

      

      

    

  

    
      
          
            
  
Data components


MongoDB collections











	Name

	Description

	EC

	ER

	EL

	TTI





	dbpedia-2015-10

	DBpedia

	+1

	+2

	
	+3



	fb2dbp-2015-10

	Mapping from Freebase to DBpedia IDs

	+4

	
	+

	


	surface_forms_dbpedia

	Entity surface forms from DBpedia

	+5

	
	+6

	


	surface_forms_facc

	Entity surface forms from FACC

	+7

	
	+

	


	word2vec-googlenews

	Word2vec trained on Google News

	
	
	
	+8







	1 for entity ID-based lookup and DBpedia2Freebase mapping functionalities


	2 only for building the Elastic entity index; not used later in the retrieval process


	3 for entity-centric TTI method


	4 for Freebase2DBpedia mapping functionality


	5 for entity surface form lookup from DBpedia


	6 for all EL methods other than “commonness”


	7 for entity surface form lookup from FACC


	8 for LTR TTI method







Elastic indices










	Name

	Description

	ER

	EL

	TTI





	dbpedia_2015_10

	DBpedia index

	+

	+1

	+2



	dbpedia_2015_10_uri

	DBpedia URI-only index

	+3

	
	


	dbpedia_2015_10_types

	DBpedia types index

	
	
	+4







	1 for all EL methods other than “commonness”


	2 only for entity-centric TTI method


	3 only for ELR entity ranking method


	4 only for type-centric TTI method







Raw data sources


DBpedia

DBpedia is distributed, among other formats, as a set of .ttl.bz2 files.
We use a selection of these .ttl files, as defined in data/config/dbpedia2mongo.config.json.  You can download these files from DBpedia Website [http://downloads.dbpedia.org/2015-10/core-i18n/en/]. We provide a minimal sample from DBpedia under data/dbpedia-2015-10-sample, which can be used for testing Nordlys on a local machine. Check data/raw-data/dbpedia-2015-10 for detailed information.




FACC

The Freebase Annotations of the ClueWeb Corpora (FACC) is used for building entity surface form dictionary. You can download the collection from its main Website [http://lemurproject.org/clueweb12/FACC1/]. and further process it using our scripts. Alternatively, you can download the preprocessed data from our server.  Check the README file under data/raw-data/facc for detailed information.




Word2Vec

Word2Vec vectors (300D) trained on Google News corpus, which canbe dowloaded from the its Website [https://github.com/mmihaltz/word2vec-GoogleNews-vectors]. Check the README file under data/raw-data/word2vec for detailed information.









          

      

      

    

  

    
      
          
            
  
RESTful API

The following Nordlys services can be accessed through a RESTful API:


	Entity Retrieval


	Entity Linking in Queries


	Target Type Identification


	Entity Catalog




Below we describe the usage for each of the services.

The Nordlys endpoint URL is http://api.nordlys.cc/ .


Entity Retrieval

The service presents a ranked list of entities in response to an entity-bearing query.


Endpoint URI

http://api.nordlys.cc/er








Example

Request:


http://api.nordlys.cc/er?q=total+recall&1st_num_docs=100&model=lm




Response:

{"query": "total recall",}
  "total_hits": 1000",
  "results": {
    "0": {
      "entity": "<dbpedia:Total_Recall_(1990_film)>",
      "score": -10.042525028471253
    },
    "1": {
      "entity": "<dbpedia:Total_Recall_(2012_film)>",
      "score": -10.295316626850521
    },
    ...
}








Parameters

The following table lists the parameters needed in the request URL for entity retrieval.







	Parameters





	q (required)

	Search query



	1st_num_docs

	The number of documents that will be re-ranked using a model.
The recommended value (esp. for baseline comparisons) is 1000.
Lower values, like 100, are recommended only when efficiency
matters (default: 1000).



	start

	Starting offset for ranked documents (default:0).



	fields_return

	Comma-separated list of fields to return for each hit
(default: “”).



	model

	Name of the retrieval model; Accepted values:
“bm25”, “lm”, “mlmprms”  (default: “lm”).


	BM25: The BM25 model, as implemented in Elasticsearch.
This is the most efficient that is provided by Nordlys
(to this date).


	LM: Language Modeling [1] approach, which employs a single
a single  field representation of entities.


	MLM: The Mixture of Language Models [2], which uses a linear
combination of language models built for each field.


	PRMS: The Probabilistic Model for Semistructured Data [3],
which uses collection statistics to compute field weights in
for MLM model.







	field

	The name of the field used for LM (default: “catchall”).



	fields

	Comma-separated list of the fields for PRMS
(default: “catchall”).



	field_weights

	Comma-separated list of fields and their corresponding
weights for MLM (default: “catchall:1”).



	smoothing_method

	Smoothing method for LM-based models; Accepted values:
jm, dirichlet  (default: “dirichlet”).



	smoothing_param

	The value of smoothing parameters (lambda or mu); Accepted
values: float, “avg_len”
(default for “jm”: 0.1, default for “dirichlet”: 2000).











Entity Linking in Queries

The service identifies entities in queries and links them to the corresponding entry in the Knowledge base (DBpedia).


Endpoint URI

http://api.nordlys.cc/el








Example


	
	Request:

	http://api.nordlys.cc/el?q=total+recall







	Response:

{
  "processed_query": "total recall",
  "query": "total recall",
  "results": [
    {
      "entity": "<dbpedia:Total_Recall_(1990_film)>",
      "mention": "total recall",
      "score": 0.4013333333333334
    },
    {
      "entity": "<dbpedia:Total_Recall_(2012_film)>",
      "mention": "total recall",
      "score": 0.315
    }
  ]
}












Parameters

The following table lists the parameters needed in the request URL for entity linking.







	Parameters





	q (required)

	The search query



	method

	The name of method; Accepted values (default: “cmns”)



	cmns: The baseline method that uses the overall.
popularity of entities as link targets, implemented
based on [5].


	ltr: The learning-to-rank model, implemented based on
the LTR-greedy in [9]. Note that the implemented method
is slightly different from [9] (due to efficiency
reasons).










	threshold

	The entity linking threshold (default: 0.1).











Target Type Identification

The service assigns target types (or categories) to queries from the DBpedia type taxonomy.


Endpoint URI

http://api.nordlys.cc/tti








Example


	
	Request:

	http://api.nordlys.cc/tti?q=obama







	Response:

{
  "query": "obama",
  "results": {
    "0": {
      "score": 3.3290777,
      "type": "<dbo:Ambassador>"
    },
    "1": {
      "score": 3.2955842,
      "type": "<dbo:Election>"
    },
    ...
}












Parameters

The following table lists the parameters needed in the request URL for target type identification.







	Parameters





	q (required)

	The search query



	method

	The name of method; accepted values: “tc”, “ec”, “ltr”
(default: “tc”).



	TC: The Type Centric (TC) method based on [6]. Both BM25
and LM models can be used as a retrieval model here.
This method fits the early fusion design pattern in [7].


	EC: The Entity Centric (EC) method, as described in [6].
Both BM25 and LM models can be used as a retrieval model
here. This method fits the late fusion design pattern in
[7].


	LTR: The Learing-To-Rank (LTR) method, as proposed in
[8].










	num_docs

	The number of top ranked target types to retrieve
(default: 10).



	start

	The starting offset for ranked types.



	model

	Retrieval model, if method is “tc” or “ec”;
Accepted values: “lm”, “bm25”.



	ec_cutoff

	If method is “ec”, rank cut-off of top-K entities for EC
TTI.



	field

	Field name, if method is “tc” or “ec”.



	smoothing_method

	If model is “lm”, smoothing method; accepted values: “jm”,
“dirichlet”.



	Smoothing_param

	If model is “lm”, smoothing parameter; accepted values:
float, “avg_len”.











Entity Catalog

This service is used for representing entities (with IDs, name variants, attributes, and relationships). Additionally, it provides statistics that can be utilized, among others, for result presentation (e.g., identifying prominent properties when generating entity cards).


Endpoint URI

http://api.nordlys.cc/ec








Look up entity by ID


	Request:

http://api.nordlys.cc/ec/lookup_id/<entity_id>







	Example:


http://api.nordlys.cc/ec/lookup_id/<dbpedia:Albert_Einstein>






	Response:

{
    "<dbo:abstract>": ["Albert Einstein was a German-born theoretical physicist ... ],
    "<dbo:academicAdvisor>": ["<dbpedia:Heinrich_Friedrich_Weber>"],
    "<dbo:almaMater>": [
        "<dbpedia:ETH_Zurich>",
        "<dbpedia:University_of_Zurich>"
                       ],
    "<dbo:award>": [
        "<dbpedia:Nobel_Prize_in_Physics>",
        "<dbpedia:Max_Planck_Medal>",
        ...
                   ],
    "<dbo:birthDate>": ["1879-03-14"],
    ...
}












Look up entity by name (DBpedia)

Looks up an entity by its surface form in DBpedia.


	Request:

http://api.nordlys.cc/ec/lookup_sf/dbpedia/<sf>







	Example:


http://api.nordlys.cc/ec/lookup_sf/dbpedia/new%20york






	Response:

{
    "_id": "new york"
    "<rdfs:label>" : {
      "<dbpedia:New_York>": 1
    }
    "<dbo:wikiPageDisambiguates>": {
      "<dbpedia:Manhattan>": 1,
      "<dbpedia:New_York,_Kentucky>": 1,
      ...
    }
    ...
}












Look up entity by name (FACC)

Looks up an entity by its surface form in FACC.


	Request:

http://api.nordlys.cc/ec/lookup_sf/facc/<sf>







	Example:


http://api.nordlys.cc/ec/lookup_sf/facc/new%20york






	Response:

{
    "_id" : "new york",
    "facc12" : {
      "<fb:m.02_286>": 18706787,
      "<fb:m.02_53fb>": 49,
      "<fb:m.02_b9l>": 87,
      "<fb:m.02_l43>": 12,
      "<fb:m.02_l5n>": 23963,
      ...
    }
}












Map Freebase entity ID to DBpedia ID


	Request:

http://api.nordlys.cc/ec/freebase2dbpedia/<fb_id>







	Example:


http://api.nordlys.cc/ec/freebase2dbpedia/<fb:m.02_286>






	Response:

{
  "dbpedia_ids": [
    "<dbpedia:New_York_City>"
  ]
}












Map DBpedia entity ID to Freebase ID


	Request:

http://api.nordlys.cc/ec/dbpedia2freebase/<dbp_id>







	Example:


http://api.nordlys.cc/ec/dbpedia2freebase/<dbpedia:New_York>






	Response:

{
  "freebase_ids": [
    "<fb:m.059rby>"
  ]
}












Parameters

The following table lists the parameters needed in the request URL for entity catalog.







	Parameter





	entity id

	It is in the form of “<dbpedia:XXX>”, where XXX denotes
the DBpedia/Wikipedia ID of an entity.



	sf

	Entity surface form (e.g., “john smith”, “new york”).
It needs to be url-escaped.



	fb_id

	Freebase ID



	bdp_id

	DBpedia ID
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Web-based GUI

Nordlys is shipped with a web-based graphical user interface, which is built on the Nordlys API [http://api.nordlys.cc/]. It is a wrapper for all functionalities provided by Nordlys toolkit and can be used, e.g., to perform user studies on result presentation.

The implementation of the Web interface is based on Flask and Bootstrap. Below we describe the functionalities provided by the excerpts from the Web GUI with their interface.


Note

The interface can be accessed via: http://gui.nordlys.cc/




Entity search

The entity search tab provides a ranked list of entities in response to an entity-bearing query. We generate the results by calling the Entity retrieval service of our API; e.g.,

http://api.nordlys.cc/er?q=total+recall&model=lm&1st_num_docs=100&fields_return=abstract





By clicking on each result, we present an entity card, containing the factual summary of the entity and an image. We use the entity catalog (EC) service to generate these cards.


[image: _images/web_er.png]
Nordlys Web interface - Entity Search






Entity linking in queries

For entity linking in queries, we use the baseline CMNS method, with threshold 0.1.
For example, we make the following call to the entity linking service of our API:

http://api.nordlys.cc/el?q=arnold+schwarzenegger+total+recall&method=cmns&threshold=0.1






[image: _images/web_el.png]
Nordlys Web interface - Entity Linking






Target Type Identification

For target type identification, we employ the type centric method; e.g.,

http://api.nordlys.cc/tti?q=obama






[image: _images/web_tti.png]
Nordlys Web interface - Target Type Identification




Note

For detailed information about our API calls, see api_usage









          

      

      

    

  

    
      
          
            
  
Command line usage

Nodlys provides the following command line applications:


	
	Core applications

	
	Retrieval general usage and configurations


	Machine learning general usage and configurations










	
	Entity-oriented applications

	
	Entity catalog


	Entity retrieval


	Entity linking


	Target type identification
















          

      

      

    

  

    
      
          
            
  
Nordlys architecture

Nordlys is based on a multitier architecture [https://en.wikipedia.org/wiki/Multitier_architecture] with three layers:



	core (data tier)


	logic


	services (presentation tier)








[image: _images/nordlys_architecture-basic.png]
Nordlys architecture.




Core tier

The core tier provides basic functionalities and is conneted to various the third-party tools. The functionalities include:


	Retrieval (based on Elasticsearch [https://www.elastic.co/])


	Storage (based on MongoDB [https://www.mongodb.com/])


	Machine learning (based on scikit-learn [http://scikit-learn.org/])


	Evaluation (based on trec-eval [https://github.com/usnistgov/trec_eval])




Additionally, a separate data package is provided with functionality for loading and preprocessing standard data sets (DBpedia, Freebase, ClueWeb, etc.).

It is possible to connect additional external tools (or replace our default choices) by implementing standard interfaces of the respective core modules.


Note

The core layer represents a versatile general-purpose modern IR library, which may also be accessed using command line tools.






Logic tier

The logic tier contains the main business logic, which is organized around five main modules:


	Entity provides access to the entity catalog (including knowledge bases and entity surface form dictionaries.


	Query provides the representation of search queries along with various preprocessing methods.


	Features is a collection of entity-related features, which may be used across different search tasks.


	Entity retrieval contains various entity ranking methods.


	Entity linking implements entity linking functionality.




The logic layer may not be accessed directly (i.e.,as a service or as a command line application).




Services tier

The services tier provides end-user access to the toolkit’s functionality, throughout the command line, API, and web interface. Four main types of service is available:


	Entity retrieval


	Entity linking


	Target type identification


	Entity catalog










          

      

      

    

  

    
      
          
            
  
Contact

Nordlys is written by:


	Faegheh Hasibi


	Krisztian Balog


	Dario Garigliotti [https://www.researchgate.net/profile/Dario_Garigliotti]


	Shuo Zhang [https://www.researchgate.net/profile/Shuo_Zhang73]




For any queries contact <faegheh.hasibi@ntnu.no> or <krisztian.balog@uis.no>.

Drop us some words! We are looking forward to hear your feedback!
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      	qid (nordlys.logic.query.query.Query attribute)


      	Query (class in nordlys.logic.query.query)


  

  	
      	query (nordlys.core.retrieval.retrieval_results.RetrievalResults attribute)

      
        	(nordlys.logic.query.query.Query attribute)


      


      	QueryDiff (class in nordlys.core.eval.query_diff)


  





R


  	
      	rank_ens() (nordlys.logic.el.cmns.Cmns method)

      
        	(nordlys.logic.el.ltr.LTR method)


      


      	raw_query (nordlys.logic.query.query.Query attribute)


      	read_file_as_list() (nordlys.core.utils.file_utils.FileUtils static method)


      	redirects() (nordlys.logic.features.ftr_entity.FtrEntity method)


      	RequestHandler (class in nordlys.core.utils.logging_utils)


  

  	
      	Retrieval (class in nordlys.core.retrieval.retrieval)


      	RetrievalResults (class in nordlys.core.retrieval.retrieval_results)


      	retrieve() (nordlys.core.retrieval.retrieval.Retrieval method)

      
        	(nordlys.services.er.ER method)


      


      	run() (nordlys.core.eval.eval.Eval method)

      
        	(nordlys.core.ml.cross_validation.CrossValidation method)


        	(nordlys.core.ml.ml.ML method)


      


  





S


  	
      	save_folds() (nordlys.core.ml.cross_validation.CrossValidation method)


      	score_doc() (nordlys.core.retrieval.scorer.ScorerLM method)

      
        	(nordlys.core.retrieval.scorer.ScorerMLM method)


        	(nordlys.core.retrieval.scorer.ScorerPRMS method)


      


      	score_queries() (nordlys.logic.fusion.fusion_scorer.FusionScorer method)


      	score_query() (nordlys.logic.fusion.fusion_scorer.FusionScorer method)

      
        	(nordlys.logic.fusion.late_fusion_scorer.LateFusionScorer method)


      


      	Scorer (class in nordlys.core.retrieval.scorer)


      	SCORER_DEBUG (nordlys.core.retrieval.scorer.Scorer attribute)


  

  	
      	ScorerLM (class in nordlys.core.retrieval.scorer)


      	ScorerMLM (class in nordlys.core.retrieval.scorer)


      	ScorerPRMS (class in nordlys.core.retrieval.scorer)


      	search() (nordlys.core.retrieval.elastic.Elastic method)


      	search_complex() (nordlys.core.retrieval.elastic.Elastic method)


      	set() (nordlys.core.storage.mongo.Mongo method)


      	set_feature_val() (nordlys.logic.features.feature_cache.FeatureCache method)


      	SIMILARITY (nordlys.core.retrieval.elastic.Elastic attribute)


      	subject() (nordlys.core.storage.parser.nt_parser.Triple method)


      	subject_prefixed() (nordlys.core.storage.parser.nt_parser.Triple method)


  





T


  	
      	tcm() (nordlys.logic.features.ftr_entity_mention.FtrEntityMention method)


      	tem() (nordlys.logic.features.ftr_entity_mention.FtrEntityMention method)


      	term_freq() (nordlys.core.retrieval.elastic.Elastic method)

      
        	(nordlys.core.retrieval.elastic_cache.ElasticCache method)


      


      	term_freqs() (nordlys.core.retrieval.elastic.Elastic method)

      
        	(nordlys.core.retrieval.elastic_cache.ElasticCache method)


      


      	to_elq_eval() (in module nordlys.logic.el.el_utils)


      	to_json() (nordlys.core.ml.instance.Instance method)

      
        	(nordlys.core.ml.instances.Instances method)


      


      	to_libsvm() (nordlys.core.ml.instance.Instance method)

      
        	(nordlys.core.ml.instances.Instances method)


      


      	to_str() (nordlys.core.ml.instance.Instance method)

      
        	(nordlys.core.ml.instances.Instances method)


      


      	to_treceval() (nordlys.core.ml.instances.Instances method)


      	TopFields (class in nordlys.logic.elr.top_fields)

      
        	(class in nordlys.logic.er.top_fields)


      


  

  	
      	train() (nordlys.logic.el.ltr.LTR static method)


      	train_model() (nordlys.core.ml.ml.ML method)


      	trec_format() (nordlys.core.retrieval.retrieval.Retrieval method)


      	TrecEval (class in nordlys.core.eval.trec_eval)


      	TrecQrels (class in nordlys.core.eval.trec_qrels)


      	TrecRun (class in nordlys.core.eval.trec_run)


      	Triple (class in nordlys.core.storage.parser.nt_parser)


      	triple() (nordlys.core.storage.parser.nt_parser.Triple method)


      	triple_parsed() (nordlys.core.storage.parser.nt_parser.TripleHandler method)

      
        	(nordlys.core.storage.parser.nt_parser.TripleHandlerPrinter method)


      


      	TripleHandler (class in nordlys.core.storage.parser.nt_parser)


      	TripleHandlerPrinter (class in nordlys.core.storage.parser.nt_parser)


      	TTI (class in nordlys.services.tti)


      	TypeCentric (class in nordlys.logic.tti.type_centric)


  





U


  	
      	unescape() (nordlys.core.storage.mongo.Mongo static method)


      	unescape_doc() (nordlys.core.storage.mongo.Mongo static method)


  

  	
      	update_similarity() (nordlys.core.retrieval.elastic.Elastic method)


      	URIPrefix (class in nordlys.core.storage.parser.uri_prefix)


  





W


  	
      	Word2Vec (class in nordlys.logic.features.word2vec)


  

  	
      	Word2VecToMongo (class in nordlys.core.data.word2vec.word2vec2mongo)


      	write_trec_format() (nordlys.core.retrieval.retrieval_results.RetrievalResults method)


  







          

      

      

    

  

    
      
          
            
  
Entity catalog

Command line end point for entity catalog


Usage

python -m nordlys.services.ec  -o <operation> -i <input>




Examples



	python -m nordlys.services.ec  -o lookup_id -i <dbpedia:Audi_A4>


	python -m nordlys.services.ec  -o “lookup_sf_dbpedia” -i “audi a4”


	python -m nordlys.services.ec  -o “lookup_sf_facc” -i “audi a4”


	python -m nordlys.services.ec  -o “dbpedia2freebase” -i “<dbpedia:Audi_A4>”


	python -m nordlys.services.ec  -o “freebase2dbpedia” -i “<fb:m.030qmx>”
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Entity Linking

Identifying named entities in queries and linking them to the corresponding entry in the knowledge base is known as the task of entity linking in queries (ELQ). Given a query q, return one or multiple interpretations of the query, each interpretation consists of a set of mention-entity pairs.

Entity retrieval is a core building block of semantic search.  Given a search query, entity retrieval is the task of returning a ranked list of entities from an underlying knowledge base.

The following ELQ methods are implemented in Nordlys:


	CMNS:  Thee baseline method that performs entity linking based on the overall popularity of entities as link targets, i.e., the commonness feature [Hasibi et al., 2015].


	LTR-greedy: The recommended method (with respect to both efficiency and effectiveness) by Hasibi et al. [Hasibi et al., 2016], which employs a learning-to-rank model with various textual and semantic similarity features. Please note that the implemented method in Nordlys is slightly different from the one presented in [Hasibi et al., 2016] (i.e. the features and index). The corresponding files for this method are under data/el. Specifically:


	config_ltr.json holds the config file


	model.txt is the trained model









Usage


	Command line usage


	API usage
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	Faegheh Hasibi, Krisztian Balog, Svein Erik Bratsberg. 2017. Entity Linking in Queries: Efficiency vs. Effectiveness. In: 39th European Conference on Information Retrieval (ECIR ’17). [PDF [http://hasibi.com/files/ecir2017-elq.pdf]]
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Entity Linking

The command-line application for entity linking


Usage

python -m nordlys.services.el -c <config_file> -q <query>





If -q <query> is passed, it returns the results for the specified query and prints them in terminal. Otherwise, it performs entity linking for the queries of query_file (specified in the config_file).




Config parameters


	
	method: name of the method

	
	cmns  The baseline method that uses the overall popularity of entities as link targets


	ltr The learning-to-rank model










	threshold: Entity linking threshold; varies depending on the method (default: 0.1)


	step: The step of entity linking process: [linking|ranking|disambiguation], (default: linking)


	kb_snapshot: File containing the KB snapshot of proper named entities; required for LTR, and optional for CMNS


	query_file: name of query file (JSON)


	output_file: name of output file




Parameters of LTR method:


	model_file: The trained model file; (default:”data/el/model.txt”)


	ground_truth: The ground truth file; (optional)


	gen_training_set: If True, generates the training set from the groundtruth and query files; (default: False)


	gen_model: If True, trains the model from the training set; (default: False)


	The other parameters are similar to the nordlys.core.ml.ml settings







Example config

{
  "method": "cmns",
  "threshold": 0.1,
  "query_file": "path/to/queries.json"
  "output_file": "path/to/output.json"
}
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Entity Retrieval

Entity retrieval is a core building block of semantic search.  Given a search query, entity retrieval is the task of returning a ranked list of entities from an underlying knowledge base.

The following entity retrieval methods are implemented in Nordlys:


	BM25: the default retrieval model in Elasticsearch, which uses an unstructured (single-field) entity representation. It is the most efficient retrieval model. Mind that using the default BM25 parameter settings will yield suboptimal results for entity retrieval.


	LM: the standard Language Modeling approach (with Dirichlet prior and Jelinek-Mercer smoothing), which employs an unstructured (single-field) entity representation.


	MLM: the Mixture of Language Models approach [Ogilvie and Callan, 2003], which represents entities as structured (fielded) documents, using a linear combination of language models built for each field.  Our default index configuration comprises of five fields (names, categories, similar entity names, attributes, and related entity names), plus an additional “cathall” field.


	PRMS: the Probabilistic Model for Semistructured Data [Kim et al., 2009], which uses collection statistics to compute field weights for the MLM model (thereby making in parameter-free).




Nordlys provides out-of-the-box support for the DBpedia knowledge base.  It is straightforward to use it with any other knowledge base, by simply building an entity index (i.e., an Elastic index where each document corresponds to an entity).


Usage


	Command line usage


	API usage







Benchmark results

Below, we present retrieval results on the DBpedia-Entity v2 collection [https://github.com/iai-group/DBpedia-Entity] [Hasibi et al., 2017], which uses DBpedia version 2015-10.








	Method

	NDCG@10

	NDCG@100





	BM25

	0.3193

	0.3748



	LM

	0.4144

	0.4880



	MLM

	0.3879

	0.4661



	MLM-TC

	0.4163

	0.4916



	PRMS

	0.3717

	0.4448






The corresponding files may be found under data/dbpedia-entity-v2. Specifically:



	queries_stopped.json contains the search queries (using stopped versions from [Hasibi et al., 2017])


	config holds the config files for the above retrieval methods


	runs contains the corresponding output files (i.e., “run files”). These files were produced by running python -m nordlys.core.retrieval.retrieval data/dbpedia-entity-v2/configs/retrieval_XXX.config.json, where XXX stands for the retrieval method (bm25, lm, mlm or prms)


	qrels-v2.txt is the file with the relevance judgments (i.e., “v2 qrels” in [Hasibi et al., 2017])


	folds contains the folds to be used for supervised learning with cross-validation (note that the above methods do not use them).
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Machine leaning

The command-line application for general-purpose machine learning.


Usage

python -m nordlys.core.ml.ml <config_file>








Config parameters


	training_set: nordlys ML instance file format (MIFF)


	test_set: nordlys ML instance file format (MIFF); if provided then it’s always used for testing. Can be left empty if cross-validation is used, in which case the remaining split is used for testing.


	
	cross_validation:

	
	k: number of folds (default: 10); use -1 for leave-one-out


	split_strategy: name of a property (normally query-id for IR problems). If set, the entities with the same value for that property are kept in the same split. if not set, entities are randomly distributed among splits.


	splits_file: JSON file with splits (instance_ids); if the file is provided it is used, otherwise it’s generated


	create_splits: if True, creates the CV splits. Otherwise loads the splits from “split_file” parameter.










	model: ML model, currently supported values: rf, gbrt


	category: [regression | classification], default: “regression”


	
	parameters: dict with parameters of the given ML model

	
	
	If GBRT:

	
	alpha: learning rate, default: 0.1


	tree: number of trees, default: 1000


	depth: max depth of trees, default: 10% of number of features










	
	If RF:

	
	tree: number of trees, default: 1000


	maxfeat: max features of trees, default: 10% of number of features


















	save_model: the model is saved to this file


	load_model: if True, loads the model


	save_feature_imp: Feature importance is saved to this file


	output_file: where output is written; default output format: TSV with with instance_id and (estimated) target







Example config

{
    "model": "gbrt",
    "category": "regression",
        "parameters":{
                "alpha": 0.1,
                "tree": 10,
                "depth": 5
        },
        "training_set": "path/to/train.json",
        "test_set": "path/to/test.json",
        "save_model": "path/to/model.txt",
    "output_file": "path/to/output.json",
    "cross_validation":{
                "create_splits": true,
                "splits_file": "path/to/splits.json",
        "k": 5,
        "split_strategy": "q_id"
        }
}











          

      

      

    

  

    
      
          
            
  
Target Type Identification

A characteristic property of entities is that they are typed. Naturally, entity-bearing queries may be complemented with target types (types of its relevant entities).
Given a search query, Target Type Identification (TTI) is the task of returning a ranked list of types from an underlying type taxonomy.
Entity retrieval performance can be significantly improved when explicit target type information is identified for a query.

The following methods for target type identification are implemented in Nordlys:


	EC: the Entity Centric (EC) method, as described in [Balog and Neumayer, 2012]. Both BM25 and LM models can be used as a retrieval model. This method fits the late fusion design pattern in [Zhang and Balog, 2017].


	TC: the Type Centric (TC) method based on [Balog and Neumayer, 2012]. Both BM25 and LM models can be used as a retrieval model. This method fits the early fusion design pattern in [Zhang and Balog, 2017].


	LTR: the Learing-To-Rank (LTR) method, as proposed in [Garigliotti et al., 2017]. This method establishes the state-of-the-art performance in TTI.





Usage


	Command line usage


	API usage







Benchmark results

Below, we present retrieval results on the target type identification in [Garigliotti et al., 2017].








	Method

	NDCG@1

	NDCG@5





	EC, BM25 (K = 20)

	0.1490

	0.3223



	EC, LM (K = 20)

	0.1417

	0.3161



	TC, BM25

	0.2015

	0.3109



	TC, LM

	0.2341

	0.3780



	LTR

	0.4842

	0.6355






The corresponding files with rankings can be found on Github [https://github.com/iai-group/sigir2017-query_types], specifically under output directory.




References


	Darío Garigliotti, Faegheh Hasibi, and Krisztian Balog. Target Type Identification for Entity-Bearing Queries. In: 40th International ACM SIGIR Conference on Research and Development in Information Retrieval (SIGIR ’17). [BIB] [http://krisztianbalog.com/showpub.php?id=Garigliotti:2017:TTI] [PDF] [http://krisztianbalog.com/files/sigir2017-qt.pdf]





	Krisztian Balog, Robert Neumayer. 2012. Hierarchical target type identification for entity-oriented queries. In Proceedings of the 21st ACM International Conference on Information and Knowledge Management (CIKM ‘12). 2391–2394. [BIB] [http://krisztianbalog.com/showpub.php?id=Balog:2012:HTT] [PDF] [http://krisztianbalog.com/files/cikm2012-querytypes.pdf]





	Shuo Zhang and Krisztian Balog. Design Patterns for Fusion-Based Object Retrieval. In: Jose J. et al. (eds) Advances in Information Retrieval (ECIR ‘17). Lecture Notes in Computer Science, vol 10193. Springer, Cham. 684-690. [BIB] [http://krisztianbalog.com/showpub.php?id=Zhang:2017:DPF] [PDF] [http://krisztianbalog.com/files/ecir2017-fusion.pdf]










          

      

      

    

  _images/nordlys_architecture-basic.png
Web interface

n-

A

el

S

Command line

Services Logic Core
N
Entity Retrieval [«
EC
Query Storage |+
EL
Features ML [+
TTI
ER Eval
ER
EL Data
N . J

Command line

q
%o
.'elastic

mongoDB
~N

T
~—
—






_images/nordlys_load_data.png
Word2Vec DBpedia

Y

Al A
Word2Vec FACC DBpedia type-
(preprocessed) () entity mapping

e m

© Raw data collections

Downloaded by running
scripts/download_all.sh





_images/web_el.png


