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Who are we?

• Mike Sokolov

▪ Lucene Project Management Committee chair

▪ Principal Engineer on Amazon Product Search

• Mike Froh

▪ Amazon Software Development Engineer

▪ Previously worked on AWS Search Services and Amazon CloudWatch



© 2021, Amazon Web Services, Inc. or its affiliates. All rights reserved.

Background

Problem

Solution

Community > Code

Agenda

Source: Unknown author, Georgian palimpsest. Public domain. 

https://en.wikipedia.org/wiki/Palimpsest#/media/File:Georgian_paliphsest_V-VI_cc.jpg
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Amazon product search
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Apache Lucene

Open-source search library

Used in Elasticsearch, Apache Solr, Amazon product search, many 
other Amazon services, and all over the world

Seven committers and 20+ contributors at Amazon
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Amazon product search architecture

ECS

S3
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Background

Problem
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Community > Code
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• Source: Plate XXIV. The S.S. Teacher's Edition: The Holy Bible. New York: Henry Frowde, Publisher to the 
University of Oxford, 1896. 
https://commons.wikimedia.org/wiki/File:Codex_ephremi_(The_S.S._Teacher%27s_Edition-
The_Holy_Bible_-_Plate_XXIV).jpg
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Search basics
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Search basics
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How Apache Lucene writes an index
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Merging segments
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Concurrent search
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Too many small segments

• Commit flushes many tiny segments

• Per-segment overhead

• Constantly applying new updates

• Want to merge before searchers see lots of segments
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Background
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Agenda

• Source: Unknown author. Codex Nitriensis, palimpsest, public domain. 
https://commons.wikimedia.org/w/index.php?curid=15991495
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How do Lucene merges work?
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Anatomy of a Lucene commit
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Put the merge in the commit

• What we commit is what we replicate (is what we search)

• Compute merge(s) while we still hold the flush lock

• Don’t hold lock while the merge runs

• Return SegmentInfos that reflect merge(s)
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Success!
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Codex Guelferbytanus A 
https://commons.wikimedia.org/wiki/File:Codex_Guelferbytanus_B_00
474.jpg
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An issue is born (in Lucene JIRA)
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First GitHub PR (of 10!)
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Things break
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Randomized testing

• Varies event sequences like commit, refresh, add/delete document

• Unearths rare cases 

• Captures seed for repeatability (usually!)

• randomizedtesting spun out as a standalone project
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Powerful test contributed
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Revert (: won’t be the last either :)
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PR 1552 – Another try
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Simplified implementation
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But wait

There’s more!
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Contributing to open source

• Exposed our change more widely

• Led to a better solution

• Builds bridges connecting a worldwide community
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Thank you!
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