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search.carrotsearch.com / 
search.carrot2.org

google.com

Search results clustering
has been there for years

https://search.carrotsearch.com/
https://search.carrot2.org/
https://google.com/


  

Document clustering

off-line process

global clusters

no query-time cost

Search results clustering

on-line process

query-specifc clusters

no maintenance cost

cluster labels needed



  

Enabling search results clustering in 

Solr

Performance impact and tuning

Cluster tuning

Rapid prototyping: cluster 

visualization



  Add clustering component

<searchComponent  name="clustering" 
                 class="solr.clustering.ClusteringComponent ">
  <lst  name="engine">
    <st r name="name">default</ st r>
    <st r name="carrot .algorithm">
      org.carrot2.clustering.lingo.LingoClusteringAlgorithm
<!--  org.carrot2.clustering.stc.STCClusteringAlgorithm 
      org.carrot2.clustering.kmeans.Bisect ingKMeansClusteringAlgorithm -->
    </ st r>
    <st r name="Mult il ingualClustering.defaultLanguage">ENGLISH</ st r>
  </ lst>
</ searchComponent>



  

<requestHandler name="/ clustering" class="solr.SearchHandler">
  <lst  name="defaults">
    . . . 
    <bool name="clustering">on</ bool>
    <bool name="clustering.results">t rue</ bool>
    <st r  name="clustering.engine">default</ st r>

    <!-- Fields to cluster on, must  be stored -->
    <st r name="carrot .t it le">name</ st r>
    <st r name="carrot .snippet ">features</ st r> <!-- opt ional -->
    <st r name="carrot .url">url</ st r> <!-- opt ional --> 

    <!-- Set  other parameters if  needed -->
  </ lst>     

  <arr name="last -components">
    . . . 
    <st r>clustering</ st r>
  </ arr>
</ requestHandler>

Add clustering to your handler



  

<response>
  <lst  name="responseHeader">...</ lst>

  . . .  
  
  <arr name="clusters">
    <lst>
      <arr name="labels"><st r>Data Analysis</ st r></ arr>
      <double name="score">56.481022171223046</ double>
      <arr name="docs">
        <st r>c2dm0</ st r> <!-- document  id -->
        <st r>c2dm4</ st r>
        <st r>c2dm6</ st r>
        . ..
      </ arr>
    </ lst>
    <lst>
      <arr name="labels"><st r>Data Mining Software</ st r></ arr>
      . ..
    </ lst>
    
    . ..

    <lst>
      <arr name="labels">
        <st r>Other Topics</ st r> <!-- unclustered documensts -->
      </ arr>
      <double name="score">0.0</ double>
      <bool name="other-topics">t rue</ bool>
      <arr name="docs">
        <st r>c2dm9</ st r>
        <st r>c2dm11</ st r>
        <st r>c2dm12</ st r>
        <st r>c2dm14</ st r>
        . ..
      </ arr>
    </ lst>
  </ arr>
</ response>

Test if it works
http://localhost/solr/clustering
?q=*:*&rows=100
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Title + body (~600 chars)

Highlighting

Clustering

Title + highlighted body (~200 chars)

Title only (~60 chars)

Search

Solr 4.0 (trunk)  |  single-term query  |  100 rows  |  1 thread  |  average of 50 runs after JVM warm-up  |  Core2 3 GHz, Intel 
X25-M



  

For better 
clustering 
performance

Limit the length of clustered 
content or use highlighting

Cluster only document titles

Use STC instead of Lingo

Tune algorithms' settings
 download.carrot2.org/stable/manual/#section.advanced-topics.fine-tuning.performance

https://download.carrot2.org/stable/manual/#section.advanced-topics.fine-tuning.performance


  

Cluster tuning

Rapid prototyping: cluster 

visualization



  

Carrot2 Clustering 
Workbench
get from download.carrot2.org
provide your Solr URL, feld names and 
query

Clustering settings
 

tune number of clusters, 
size of clusters, label lengths, ...

Lexical resources
edit stop words, stop labels

Save modifed settings as XML,
apply XSLT* and paste to solrconfig.xml

Copy modifed stop words and stop
labels to ${solr-home}/conf/clustering/carrot2
   Solr3.2/4.0

* see wiki.apache.org/solr/ClusteringComponent

https://download.carrot2.org/
https://wiki.apache.org/solr/ClusteringComponent


  

Rapid prototyping: cluster 

visualization



  

Courtesy of HowardsHome, w3.howardshome.com

https://w3.howardshome.com/


  

We'll need

A Solr instance with search 
results clustering confgured

A visualization library*
we'll use FoamTree that comes with Carrot2

A simple XSLT stylesheet*
to transform Solr responses to the right format

A bit of HTML / JavaScript*

* available on github.com/carrotsearch/solr-visualization

https://github.com/carrotsearch/solr-visualization


  

<xsl:st ylesheet xmlns:xsl="ht tp:/ / www.w3.org/ 1999/ XSL/ Transform" version="1.0">
  <xsl:output indent="yes" omit -xml-declarat ion="no"
                media-type="applicat ion/ xml; charset=UTF-8" encoding="ut f-8" / >

  <xsl:variable name="t it le. f ield"><xsl:value-of select="/ / st r[@name = 'carrot .t it le']" / ></ xsl:variable>
  <xsl:variable name="snippet .f ield"><xsl:value-of select="/ / st r[@name = 'carrot .snippet ']" / ></ xsl:variable>
  <xsl:variable name="url.f ield"><xsl:value-of select="/ / st r[@name = 'carrot .url '] " / ></ xsl:variable>

  <xsl: template match="/ ">
    <searchresult>
      <xsl:apply-templates select="response/ result / doc" / >
      <xsl:apply-templates select="response/ arr[@name = 'clusters']/ lst " / >
    </ searchresult>
  </ xsl: template>

  <xsl: template match="doc">
    <document  id="{st r[@name = 'id']}">
      <t it le><xsl:value-of select="st r[@name = $t it le.f ield]" / ></ t it le>
      <snippet><xsl:value-of select="st r[@name = $snippet . f ield]" / ></ snippet>
      <url><xsl:value-of select="st r[@name = $url. f ield]" / ></ url>
    </ document>
  </ xsl: template>

  <xsl: template match="arr[@name = 'clusters'] / lst ">
    <group id="{generate-id(.)}" score="{double[@name = 'score']}">
      <t it le><xsl:apply-templates select="arr[@name = 'labels'] / st r" / ></ t it le>
      <xsl:apply-templates select="arr[@name = 'docs'] / st r" / >
      <xsl:apply-templates select="arr[@name = 'clusters'] / lst " / >
    </ group>
  </ xsl: template>

  <xsl: template match="arr[@name = 'labels'] / st r">
    <phrase><xsl:apply-templates / ></ phrase>
  </ xsl: template>

  <xsl: template match="arr[@name = 'docs'] / st r">
    <document  ref id="{.}" / >
  </ xsl: template>
</ xsl:st ylesheet>

XSLT: Solr XML  →  FoamTree XML



  HTML / JavaScript magic

<!DOCTYPE html PUBLIC "-/ / W3C/ / DTD XHTML 1.0 Transit ional/ / EN" "ht t p:/ / www.w3.org/ TR/ xhtml1/ DTD/ xhtml1-t ransit ional.dtd">
<html xmlns="ht tp:/ / www.w3.org/ 1999/ xhtml" xml: lang="en" lang="en">
  <head>
    <t it le>Simple visualizat ion of Solr search results</ t it le>
    <meta ht tp-equiv="Content -Type" content="text / html;  charset=ut f-8" / >
    <link rel="stylesheet" type="text / css" href="css/layout.css"></ link>
  </ head>

  <body>
    <input  type="text " name="url" / >
    <but ton name="visualize">Visualize</ but ton>

    <div id="swfcontainer"><div id="swf"></ div></ div>
    
    <script  type="text / j avascript " src="j s/ swfobj ect . j s"></ script>
    <script  type="text / j avascript " src="j s/ carrot search.foamtree.min.j s"></ script>
    <script  type="text / j avascript " src="j s/ j query-1.4.4.min. j s"></ script>

    <script  type="text / j avascript ">//<![CDATA[
      $(document ).ready(function() {
        var foamtree = new CarrotSearchFoamTree({
          visualizat ionSwfLocat ion: "swf/ com.carrotsearch.visualizat ions.foamt ree.swf",
          f lashPlayerInstallerSwfLocat ion: "swf/ playerProduct Install.swf",
          id: "swf"
        });

        $("but ton[name = 'visualize']").click(function() {
          foamt ree.set ("dataUrl",  $("input [name = 'url']").val());
        });
      });
    / / ] ]></ script>
  </ body>
</ html>



  

XSLT

Solr URL

Save to ${solr.home}/conf/xslt/c2.xsl

http://localhost:3456/solr/clustering?q=*:*&rows=100&wt=xslt&tr=c2.xsl&echoParams=all

data from:

https://serverfault.com/


  

XSLT

Solr URL

Save to ${solr.home}/conf/xslt/c2-pivots.xsl

/solr/select?q=*:*&facet=true&facet.pivot=so.tags,so.title&wt=xslt&tr=c2-pivots.xsl

data from:

https://serverfault.com/


  

wiki.apache.org/solr/ClusteringComponent
clustering component reference & extra material

project.carrot2.org
Carrot2 downloads, documentation, publications

Confguration, 
performance 
tuning, cluster 
tuning

Visualization
github.com/carrotsearch/solr-visualization
cluster & facet visualization, XSLTs, 
HTML/JS

Thanks for 
listening!

https://wiki.apache.org/solr/ClusteringComponent
https://project.carrot2.org/
https://github.com/carrotsearch/solr-visualization
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