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Indexing with Lucene

• Fast: over 200GB/hour
• Incremental and “near-realtime”
• Multi-threaded
• Beyond full-text: numbers, dates, binary, ...
• Customize what is indexed (“analysis”)
• Customize index format (“codecs”)



analysis/
text analysis for search



Analysis
• Breaks field into words.
• Normalizes words:

• Remove accents.
• Convert to lowercase.
• Remove plurals.
• ...

• Depends on language.
• Depends on use case. 



Analysis (cont)

• Customizable “chain” or “pipeline”
• Tokenizer: split text into words.
• TokenFilter: modify words.
• Analyzer: complete chain.

• Tokenizer + some TokenFilters



Analysis: Tokenizer

• Example document:
• “Hope there are beers at Buzzwords”

• WhitespaceTokenizer:
• [Hope, there, are, beers, at, Buzzwords]

• 21 tokenizers out of box.
• Or use your own.



Analysis: TokenFilter

• [Hope, there, are, beers, at, Buzzwords]
• LowerCaseFilter:

• [hope, there, are, beers, at, buzzwords]
• EnglishMinimalStemFilter:

• [hope, there, are, beer, at, buzzword]
• 99 tokenfilters out of box.

• Or use your own.



Analysis: Analyzer

• Chain of Tokenizer + some TokenFilters.
• Used at both index and query time.
• Analyzers for 35 languages out of box.

• Or use your own.



queryparser/
query languages





Queries
circuit: 5, 6, 8
parallel: 4, 5, 6  

● circuit OR parallel: 4, 5, 6, 8 (union) 
● circuit AND parallel: 5, 6 (intersection)
● circuit NOT parallel: 8 (subtraction)



Queryparsers

• “Classic”: strict syntax.
• cheap AND (buzzwords OR beer)
• +cheap +(buzzwords beer)

• “Simple”: lenient syntax.
• +cheap +(buzzwords beer

●   Or build queries via API



highlighter/
query-biased summaries



Search
Terms

Snippets



Highlighting

• Three choices in Lucene
• Different algorithms and data structures

• Customize snippets
• e.g. sentence boundary, regex, ...

• Control search term highlighting
• Bold, colors, etc.



suggest/
autocomplete & spellcheck



Suggest



Suggest: Autocomplete

• Customize with analysis chain
• Ex: accent-insensitive

• Typo correction / edit distance
• Infix suggestions
• Attach “payloads” 
• Customize ranking with expressions



Suggest: Did you mean

• User ignored your fantastic autocomplete.
• Don't just return 0 results!
• N-gram or edit distance.
• Word spacing errors (“berlin buzz words”)



expressions/
custom ranking





Expressions

• Ranking function in Javascript subset.
• Compiled to native bytecode.

• Combine different features:
• Lucene's text score
• numeric fields
• distance functions



Expressions (cont)

• Sort by geographic distance:
• “haversin(39.75, -104.99, lat, lon)”

• Incorporate ratings and popularity:
• “avgRating * ln(numRatings) / distance”

• Pluggable functions and variable bindings



join/
nested documents





Nested documents

{  
   “name”: “Wolf Shirt”,
   “sku” : [
        {  “color” : “blue”,  “size”   : “XL” },
        {  “color” : “red”,    “size”   : “S” }
    ]
}



Nested documents (cont)

• Type of “join” from child to parent.
• More intuitive for nested structures.
• Alternative to denormalization.



memory/
prospective search





Memory: turned upside down

• When document comes in:
1. Create single document index in RAM.
2. Run all the queries (this is very fast)
3. Throw away the index.



codecs/
alternative index formats





Index compression

• O
• Ohm: 5,6
• Optical: 1,4
• ...

• P
• Parallel: 3
• Photon: 2,6
• ...



Index compression

• O
• hm: 5,6
• ptical: 1,4
• ...

• P
• arallel: 3
• hoton: 2,6
• ...



Codecs

• Index formats for different use cases 
• Different compression options

• e.g. slower but smaller
• Different datastructures for different data

• e.g. terms in a Trie



...
Other modules



Other modules

• benchmark/ 
• Measure performance and relevance.

• classification/
• Classify documents based on the index.

• demo/
• Simple example code for Lucene.



Other modules (cont)

• facet/ 
• Navigational Search

• grouping/
• Related search results

●  misc/ 
●  Index tools (split, sort, examine, etc)



Other modules (cont)

• queries/
• Additional queries and filters.

• replicator/
• Synchronize index files across machines.



Other modules (cont)

• sandbox/ 
• Experimental or “sandy” code.

• spatial/
• Advanced geospatial support (e.g. shapes).

• test-framework/
• Test harnesses for Lucene extensions.



Conclusion



Conclusion

• Lucene has components for many use-cases.
• We briefly touched on some of these.
• For a deeper look...



Resources

• Online documentation: 
• http://lucene.apache.org

• Lucene in Action
• Still a fantastic introduction.

http://lucene.apache.org/


Q & A



facet/
navigational search





Facets

• Flat hierarchy or taxonomy
• Bucket by Terms:

• e.g. category Electronics, Kitchen, ...
• Bucket by Numeric ranges:

• e.g. price $10-$20, $20-$30, ...
• Bucket by Expression ranges:

• e.g. distance 10-20km, 20-30km, ...



grouping/
related search results





Grouping

• Organizes hits into groups (e.g. website)
• Group by field
• Group by function, expression
• Customize how groups are ranked

• sum, avg, etc
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