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Popular IR packages

• For academic use:
• Galago (developed by CIIR center, Umass)

• Anserini (based on Lucene, focus on IR reproducibility)

• trec_eval (an official IR evaluation tool developed by TREC)

• ….

• For commercial use
• Lucene (low-level full text search library)

• Elasticsearch (based on Lucene, enhanced support for distributed environments)

• Solr (based on Lucene, enhanced performance with more functionalities)

• Sphinx (a SQL database-like full text search engine)

• …
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General Architecture of Search Engine 



Use Lucene with Java Development Kits (JDK)
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1. Download and install JDK (1.8.x or 1.9.x)



Use Lucene with Java Development Kits (JDK)
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2. Visit https://lucene.apache.org/core/downloads.html to download lucene

https://lucene.apache.org/core/downloads.html


Building index in Lucene

Document are the unit of indexing and search. A Document is a set of fields. Each field has a name 
and a textual value. A field may be stored with the document, in which case it is returned with 
search hits on the document. Thus each document should typically contain one or more stored 
fields which uniquely identify it. 
Term: Its expression is a “word” in the text.
Token: term+metadata of the term (term type, start and offset position of term in the text.)

For example, A Chinese poem is a document.  It contains fields like content, title, author, dynasty… 



Building index in Lucene

Analyzer: tokenizer+filter(s)

Tokenizer: Split the text into tokens. The token 
contains a lot of information, such as the position of 
term in the text, the original text of term, and the 
length of term…
Filters: Lowercase filter, ASCII folding filter, Synonyms
filter, Multiple language-stemming filter



Building index in Lucene

Indexwriter is the core component of the indexing process. This class is responsible for creating a 
new index, opening an existing index, and adding, deleting or updating the information of the 
indexed document to the index, but it cannot read or search the index. 
Indexwriter needs to open up a certain space to store indexes, which is completed by directory



Lucene demo

• Firstly I will show you the index building process (in BuildIndex.java)
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• Create an Analyser
• Options

• WhitespaceAnalyzer
• divides text at whitespace

• SimpleAnalyzer
• divides text at non-letters
• convert to lower case

• StopAnalyzer
• SimpleAnalyzer
• removes stop words

• StandardAnalyzer
• good for most European Languages
• removes stop words
• convert to lower case
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Lucene demo



Lucene demo

• Firstly I will show you the index building process (in BuildIndex.java)
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Load data from database 
for index building



Lucene demo

• Field.Store.YES/ Field.Store.No
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https://stackoverflow.com/questions/32940650/lucene-field-store-yes-versus-field-store-no



Luence Index – Behind the Scene
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The same prefix in an index directory means that 
these files belong to the same segment.

Lucene can store segments in two ways: 
Multifile format:  .nvd, .fnm, .fdt ….. 
Compound format:CFS(Compound File System)



Search

• Firstly I will show you the index building process (in BuildIndex.java)

• Secondly, after building the index, we can search given a query.
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Search

• Types of query:
• Boolean: [IST441 Giles] [IST441 OR Giles]

[java AND NOT SUN]

• wildcard: [nu?ch] [nutc*]

• phrase: [“JAVA TOMCAT”]

• proximity: [“lucene nutch” ~10]

• fuzzy: [roam~] matches roams and foam

• date range

• …



MultiField Search
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https://stackoverflow.com/questions/2005084/how-to-specify-two-fields-in-lucene-queryparser



Default Scoring Function
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https://lucene.apache.org/core/4_5_0/core/org/apache/lucene/search/similarities/TFIDFSimilarity.html

Factors need to be considered:
Document boost: The weight value set for a document when indexing.
Field boost: The weight value set for a field during query.
Query boost: At search time users can specify boosts to each query, sub-query, and each query term 
Coord: The adjustment factor calculated based on the number of query keywords contained in the document.
Inerse document frequency: The scoring formula uses this factor to increase the weight of documents 
containing rare words.
Length norm: The longer the text of the field, the lower the weight of the factor. 
Term frequency: you all know
Query norm:  is a normalizing factor used to make scores between queries comparable. 



Default Scoring Function
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Document length norm doc-len-norm(d) and document boost doc-boost(d) are known at 
indexing time. They are computed in advance and their multiplication is saved as a single 
value in the index: norm(d). (In the equations below, norm(t in d) means norm(field(t) in 
doc d) where field(t) is the field associated with term t.) 



Python alternatives for Lucene

• PyLucene
• PyLucene is not a Lucene port but a Python wrapper around Java Lucene. 

PyLucene embeds a Java VM with Lucene into a Python process. The 
PyLucene Python extension, a Python module called lucene is machine-
generated by JCC.

• https://lucene.apache.org/pylucene/

• Requires manual compilation and installation (major disadvantage)

• Works for both Linux and Windows
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https://lucene.apache.org/pylucene/


Appendix
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