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Introduction
What is entity-oriented search?
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● Modeled after the back-of-the-book index.

● Finding relevant content involves:

1. Selecting one or several keywords;

2. Jumping to the indicated pages;

3. Reading passages and using knowledge, 
either internal or external to the book, to 
assess the relevance.
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Introduction » Search using keyword-based matching

Search using keyword-based matching



Search using semantic matching
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Introduction » Search using semantic matching

● Closer to the user’s information need.

● Requires interpretation of query meaning 

and document semantics.

● And the combination of unstructured and 

structured data from corpora and 

knowledge bases.



Search using semantic matching
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Introduction » Search using semantic matching

● It becomes possible to, more adequately, 

answer queries like:
○
○

● In addition to ranking documents 

containing the keywords;

● An entity or list of entities is directly 

provided as the answer.
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Requirements of an EOS engine
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● Integrate text, entities and their relations.

○ Where to integrate?
■ Index level;
■ Ranking level.

○ What are our technological options?
■ Inverted index;

e.g., Apache Lucene.

■ Triple store;
e.g., OpenLink Virtuoso.

■ Hybrid technology?
Higher-risk: still being researched.

● Match query and documents/entities using 

all available information for ranking.

○ Query segmentation and semantic 

tagging;
NER in query / linking entities to the 
knowledge base.

○ Document annotation.
NER in documents / linking entities to the 
knowledge base.

Introduction » Requirements of an EOS engine



ANT
Search engine architecture.

9



An academic EOS engine

Entities can be:

● Students

● Staff

● Departments

● Rooms

● Curricular Units

● Courses

● News*
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ANT » An academic EOS engine

Depending on the query, results can be:

● Documents*

○ Retrieved using semantic information 

(entities and their relations).

● Entities
○ A specific one, a list, or both.
○ Retrieved by name, type, or another 

description.
○ Representing attributes or relations.



ANT ● Designed to support the five query 

categories, as defined by Pound et al. 

(2010):
○ Entity;
○ Type;
○ Attribute;
○ Relation;
○ Keyword.

● Based on two Lucene indexes:
○ Query analysis index;
○ Entity index.

● And a Virtuoso quad store:
○ Useful for attribute and relation 

queries.

Ad hoc search of eNtities and Text.
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Entity query. The intention of the query is to find an entity.
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Type query. The intention of the query is to find entities of a given type or class.
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Attribute query. The intention of the query is to find values for a given attribute of a particular entity or type.
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Relation query. The intention of the query is to find how two or more entities or types are related.
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Keyword query. Anything that doesn’t fit the previous four categories.
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Search engine architecture
ANT components, from data collection to search.

17



18



19



20



21



22

REST API

● ANT provides access to search-related 

services via a REST API.

● We use the OpenAPI 2.0 format (Swagger) 

to document the API.
○ http://ant.fe.up.pt/api/
○ https://swagger.io/specification/

● Which makes it possible to easily provide a 

console for API exploration.
○ http://ant.fe.up.pt/api-console/

● Supported services are classified into six 

categories:
○ Analytics
○ Autocomplete
○ Decorators*
○ JavaScript
○ Log
○ Search*

* Critical services.

http://ant.fe.up.pt/api/
https://swagger.io/specification/
http://ant.fe.up.pt/api-console/


Conclusions
Final remarks and related projects.
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Final remarks

● The ANT search engine is serving the local 

academic community, despite 

infrastructure and human resource 

limitations (it’s a prototype).

● At the same time, it collects implicit 

relevance feedback, based on result clicks 

for issued queries.
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Conclusions » Final remarks

● ANT is also a platform of collaboration for 

multiple areas of research: 

○ Web Design
Collaboration with MM for the development of the 

front-end.

○ User Experience
MM dissertation in entity-oriented search interfaces.

○ Information Extraction
MIEIC dissertation in named entity recognition for 

portuguese web text.



Army ANT

● Serving the research needs in the area of 
entity-oriented search.

● Supporting the study of innovative ideas in 

search, providing tools for exploration and 

evaluation.

Related projects
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Conclusions » Related projects

PhD thesis

● “Graph-Based Entity-Oriented Search”
○ Joint representation of text, entities and 

their relations.
○ Generalization of entity-oriented search 

tasks.
○ Improvement of search effectiveness?

● Exploration of random walks in graphs and 
hypergraphs.



Thank you!
https://ant.fe.up.pt
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