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Disclaimer

| do not speak Chinese, Japanese, or
Korean...
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...this session is about how to index CJK
text in Solr from the perspective of a

software developer that knows a little bit
of Solr but nothing about CJK languages. L WHAT I'M DOING
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The problem we were facing
Indexing CJK text in Solr
Searching for CJK text
Questions and Answers



The problem: precision



Precision

Search Expected Total Returned Precision
Matches

XS 72 300 0.240

i EE] 15 1000 0.015

ERCH10F 11 4800 0.002

e Precision = Number correct matches / Total results returned

e "When | issue a search, are the documents that come back the ones | was
looking for?"

e Values close to zero are bad



The root of the problem

e Solr has many text fields
o General: text_general
o Language specific: text_ar, text_cjk, text_en, text_es, text_fr, ...

e text _general works OK-ish for several* languages

e But text_general field does not work for CJK languages

* some exceptions apply



text_general field with text in English
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text_en field with text in English
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text _general field with text in Chinese
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text _cjk field with text in Chinese
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Nonsensical match with text general
BA75H8 (H6 Chi Minh) vs LiBBRIl3F7E (Shanghai Ming xin si zhi)
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Nonsensical match avoided with text_cjk
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text_cjk field with text in Chinese & Latin characters
78R (HO6 Chi Minh)
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Bigrams

"Segmenting into character unigrams or bigrams is computationally easy and
requires no knowledge of the language

[...]

Information retrieval research has generally found that simple approaches such as
indexing overlapping character bigrams have comparable performance with more
sophisticated word based approaches. As an example of overlapping bigrams, if
the characters “ABCD” were Chinese characters the tokenizer would split them up
into “AB” “BC” and “CD.™

Source: https://www.hathitrust.org/blogs/large-scale-search/multilinqual-issues-part-1-word-segmentation



https://www.hathitrust.org/blogs/large-scale-search/multilingual-issues-part-1-word-segmentation

Solr's CJK Bigram Filter

"Forms bigrams (overlapping 2-character sequences) of CJK characters that are
generated from Standard Tokenizer or ICU Tokenizer.

By default, all CJK characters produce bigrams, but finer grained control is
available by specifying orthographic type arguments han, hiragana, katakana, and
hangul. When set to false, characters of the corresponding type will be passed
through as unigrams, and will not be included in any bigrams."

https://lucene.apache.org/solr/quide/8 6/lanquage-analysis.html#cjk-bigram-filter



https://lucene.apache.org/solr/guide/8_6/language-analysis.html#cjk-bigram-filter

Indexing our CJK text
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https://search.library.brown.edu/catalog/b8722369

Indexing our data

e Specific CJK fields in addition to our existing fields

o Existing: title_txt and author_txt for values in Latin alphabet

o New: title_txt_cjk and author_txt_cjk for values using CJK characters

e Example

o "Lin, Quanzhong" => author_txt (text_general)

o "MEMAR" => author_txt_cjk (text_cjk)



Indexing author into author_txt_cjk

We use Traject (a Ruby gem) to process our MARC files
(source: https://github.com/Brown-University-Library/bul-traject/blob/master/config.rb#1397)

# Authors for CJK languages
author vern lambda = extract marc('l100abcdg:110abcd:1llabed', :alternate_ script=>:only)

to field "author_txt_cjk" do |rec, acc, context]|

authors cjk = []
author vern lambda.call (rec,authors cjk,nil)
authors cjk.each do |author|
acc << author
end
end


https://github.com/Brown-University-Library/bul-traject/blob/master/config.rb#L397

Searching for CJK text



CJK searches

e Since we created separated fields e [EEEED Y -
o author_txt is text_general ks MyMistory Classiclosish Help  Advanced Search ~

o author_txt_cjk is text_cjk

Return to main search

e ...now we need to decide when to use
each \ (V) /[

Sort by relevance v 10 per page v

yi shi ji liang an san di xin guan xi _| Bookmark

e \When searching for "Lin, Quanzhong" use field author_txt

e \When searching for "#AR 2" use field author_txt_cjk



Is text in CJK?

e \We are using a regular expression to detect CJK text

/\p{Han} |\p{Katakana} |\p{Hiragana} | \p{Hangul}/

e \p{} matches a character's Unicode script. (source)

if regex i1s a match
use author txt cjk
else
use author txt

End

e Our code (Ruby): the controller and the regex



https://stackoverflow.com/questions/4681055/how-can-i-detect-certain-unicode-characters-in-a-string-in-ruby/4681577#4681577
https://github.com/Brown-University-Library/bul-search/blob/master/app/controllers/catalog_controller.rb#L356-L365
https://github.com/Brown-University-Library/bul-search/blob/09b5d749015a648c5fcaa768136fd306fb2f59e3/app/models/string_utils.rb#L18-L25

Works in PHP 7 too

<?php

// outputs 0
echo preg match all("Ap{Han}/u", "Lin, Quanzhong");

// outputs 3
echo preg match all ("/Ap{Han}/u", "#RZE");

?>

Notice: The /u modifier is required



Current results

Precision for CJK searches has improved significantly

Search Expected* Total Precision Total  Precision
Matches Returned (before CJK) Returned | (with CJK)

(before CJK) (with CJK)
= 72 300 0.240 56 1.285
HXE 15 1000 0.015 14 1.071
PG IOF:S 11 4800 0.002 12 0.916

* Our original "Expected Matches" values were off. The current Total Returned values are in fact more accurate.



https://search.library.brown.edu/catalog?utf8=%E2%9C%93&search_field=author&q=%E8%8E%AB%E8%A8%80
https://search.library.brown.edu/catalog?utf8=%E2%9C%93&search_field=author&q=%E6%9F%B3%E7%BE%8E%E9%87%8C
https://search.library.brown.edu/catalog?utf8=%E2%9C%93&search_field=title&q=%E3%81%B5%E3%81%8F%E3%82%8D%E3%81%86%E3%81%AE%E6%9C%AC

A few other notes...

e Bug SOLR-13336 in older versions of Solr causes "exponential expansion of

naive queries" when creating bigrams
o Fixed in latest versions of Solr.

e Other more robust CJK configurations
o Stanford and Michigan's Solr configurations

e Chinese Simplified vs Chinese Traditional
o E.g. author "Zhang, Ailing"
o KZE¥ (Simplified) and 5EZ ¥ (Traditional)
o Not handled by text_cjk field


https://issues.apache.org/jira/browse/SOLR-13336
https://github.com/sul-dlss/sul-solr-configs/tree/master/searchworks-prod
https://github.com/mlibrary/library_solr_config/tree/master/conf

Thanks

Many people were involved in making this work possible

e Thanks to the people at Discovery Day 2018 for making us aware of the
problem, and in particular to Nikitas Tampakis and Michael Gibney.

e And thanks to Jeanette Norris and Toshiyuki Minami for helping document,
implement, and test the solution at Brown.



Source and other references

Naomi Dushay's posts: CJK with Solr for Libraries (11 posts)
An introduction to indexing Chinese

HathiTrust post on word segmentation

Podcast: The Wubi Effect (Radiolab)

MARC field 880
Book: Solr in Action by Trey Grainger and Timothy Potter
Shameless plug for my workshop: Solr for newbies



http://discovery-grindstone.blogspot.com/2013/10/cjk-with-solr-for-libraries-part-1.html
https://opensourceconnections.com/blog/2011/12/23/indexing-chinese-in-solr/
https://www.hathitrust.org/blogs/large-scale-search/multilingual-issues-part-1-word-segmentation
https://podcasts.apple.com/us/podcast/radiolab/id152249110?i=1000488105659
https://www.loc.gov/marc/bibliographic/bd880.html
https://www.manning.com/books/solr-in-action
https://github.com/hectorcorrea/solr-for-newbies/blob/master/tutorial.md

Questions and (hopefully) Answers

slides: https://tinyurl.com/solr-and-cjk | email: hector_correa@brown.edu | twitter: @hectorjcorrea



https://tinyurl.com/solr-and-cjk
mailto:hector_correa@brown.edu
https://twitter.com/hectorjcorrea

