Solr on Cassandra
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Solr and Cassandra®?
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Solr

e created by Yonik Seeley at CNET Networks

e Contributed to Apache in January 2006

e the Lucene and Solr projects merged In March 2010
e current 1.4.1 (with lucene 2.9.3)

e \Web admin interface

e many feature.




Powerful full-text search

http://localhost:8080/solr/select?q=title:coscup

">4.7711954</
>17206-24959116</str>
">VIM Hacks - cO9sfECOSCUPRYEERR</str>
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JSON result

/select?g=title:coscup&wt=json

{"response":{"numFound":21,
"start":0,
"maxScore":15.267826,
"docs"[
{ "id":"17206-24959116", "title":"VIM Hacks - c9s7E£
COSCUPHJZERE", “score”:4.7711954},
{"id":"1893496-27550711", "title":"COSCUP 09' f5f§
I 5, COSCUP EiE! ", "score":8.096988},
{ "id":"232580-24907067", "title":"COSCUP 2009Fi&
RBINE", "score”:4.7711954},
{ "id":"232580-24906103", "title":"COSCUP 2009 &
5", "score”:4.7711954},
{ "id":"630252-29042632", "title":"COSCUP 2009 Bi;&
2", “score”:4.7711954}]




Multiple keyword

[select?qg=title:coscup+title: [ F&wt=json

{"response":{
"numFound":3,
"start":0,
"maxScore":8.46245,
"docs"[
{"id":"1893496-27550711", "title":"COSCUP 09' ¥5&:(»1%, COSCUP E=&%' ",
"score":8. 46245},
{"id":"232580-24907067", "title":"COSCUP 2009FEANEEE2 & IDLE",
“score”:5.259093},
{ "id":"232580-24906103", "title":"COSCUP 2009FEAE G2 & IL5F",
“score”:5.259093}]

b




Filter Query

/select?qg=title:coscup&fg=category:2




Range Query

/select?qg=title.coscup+date:[* TO NOW]

/select?g=mac+mini+price:[0 TO 19900




Query Boost
[select?q=title:Z [E"5+OR+title: &

Index Boost

<add>
<doc boost="2.5">
<field name="id">1234567</field>
<field name="title" boost="2.0">Coscup
2010</field>
</add>




Highlighting

[select?q=title:coscup+title:il» 15 &hl=true&hl.fl=titl

"highlighting":{

"1893496-27550711":{ "title":["<em>COSCUP</em> 09' & <em>1x §</em>,
<em>COSCUP</em> B! "1},

"232580-24907067"{ "title":["<em>COSCUP</em> 2009FiR A E &R & <em>11\ 15
</em>"),

"232580-24906103":{ "title":["<em>COSCUP</em> 2009 A E &€ B % <em>I\ 5
</em>"]

}




Facet

/select?qg=title:coscup+title: Il {5
&facet=true&facet.fl=category
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Replication

master
requestHandler name="/replication"” class="solr.ReplicationHandler"

<|st name="master">

<str name="replicateAfter">commit</str>

<str name="confFiles">schema.xml,stopwords.txt</str>
</Ist>

/requestHandler>
slave

requestHandler name="/replication” class="solr.ReplicationHandler"

</st name="slave">
<str name="masterUrl">http.//foo:8080/solr/replicatic

<str name="pollInterval">02:30:00</str>
</Ist>
/requestHandler>




Others

e Caching (filter, query, document)
e Web administration interface

e Distributed search (sharding)

e Spell Checking,More Like This



What is Cassandra?

e Key-value store (with BigTable like structure)
e highly scalable and available
e decentralized and distributed
e Eventually consistent
e 2 famous paper
o BigTable (data model)
o Dynamo (distribution architecture)
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Partitioning

andomPartitioner
okens are integers in the rage 0-2*127
d5(Key) -> Token

-p 8080 ring

Load

8537195694355794399038012
12.46 GB 80 7861520032 C
8.65 GB
4.07 GB

OrderPreservingPartitioner
okens are UTF8 strings




Read/Write

—_— » Write Op

Commitlog

H




Data Model

e Keyspace (like database)
e ColumnFamily (like table)

o Standard or Super

o two levels of indexes (key and column name)
e Column and subcolumn sorting
e Specify your own comparator

o TimeUUID

o LexicalUUID

o UTF8

o Long

o Bytes




Consistency

o Write
o ZERO - asynchronously
o ANY
o ONE
o QUORUM-N/2 + 1
o ALL
e Read
o ONE - first node
o QUORUM - recent timestamp
e If W+ R >N, you will have consistency
o W=I, R=N
o W=N, R=1
o W=Q, R=Q where Q=N/2+1
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Related Post Architecture

&)

€

Worker

Web Farm

Cassandra




More Like This

/select?q=1d:12345678&mlt=true&milt.fl=title
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MLT paramaters

<field name="title" ... termVectors="true" />

o mlt.mintf - minimum term frequency, default 2

e mit.mindf - minimum document frequency, default 5
e max.minwl - minimum word length, default O

e mit. maxwl - maximum word length, default O

e mlt.maxqt - maximum of query terms, default 25

e milt.maxntp - maximum number of tokens to parse,
default 5000

e mit.boost - default false

e mlt.count - The number of similar documents to
return for each result

e mit.interestingTerms - one of "list" or "detaf




MLT Algorithm

compute all terms frequency.

termFreqMap a Map of terms and their frequencies
vector List of terms and their frequencies for a doc/field
s/
private void addTermFrequencies(Map termFregqMap, TermFreqVector vector)
{
String[] terms = vector.getTerms();
int freﬂg[]:vector.getTermFrequenc1es(J
for (int j = 0; j < terms.length; j++) {
String term = terms[j];

if( (term)){
continue;

} »

// increment frequency

Int cnt = (Int) termFregMap.get(term);

if (cnt == null) {
cnt=new Int();
termFregMap.put(term, cnt);
cnt.x=freqs[j];

}

else {
cnt.x+=freqs[j];




>

words a map of words keyed on the word(String) with Int objects as the values.
Y
private PriorityQueue createQueue(Map words) throws IOException {
// have collected all words in doc and their freqs
int numDocs = ir.numDocs();
FreqQ res = new FreqQ(words.size()); // will order words by

Iterator it = words.keySet().iterator();
while (it.hasNext()) { // for every word
String word = (String) it.next();

int tf = ((Int) words.get(word)).x; // term freq in the source doc
if (minTermFreq > 0 && tf < minTermFreq) {
continue; // filter out words that don't occur enough times in the source

}

// go through all the fields and find the largest document frequency
String topField = fieldNames[0];
int docFreq = 0;
for (int i = 0; i < fieldNames.length; i++) {
int freq = ir.docFreq(new Term(fieldNames[i], word));
topField = (freq > docFreq) ? fieldNames[i] : topField;
docFreq = (freq > docFreq) ? freq : docFreq;

}

if (minDocFreq > 0 && docFreq < minDocFreq) {
continue; // filter out words that don't occur in enough docs

}

if (docFreq == 0) {
continue; // index update problem?

}
LS

float idf = similarity.idf(docFreq, numDCcs);

float = tf * idf;

// only really need 1lst 3 entries, other ones are for troubleshooting
res.insert(new Object[]{word, the word
topField, the top field
new Float( ), overall
new Float(idf), idf
new Integer(docFreq), freq in all docs
new Integer(tf)
});
}

return res;




/**

*
*/ , . BooleanClause
private Query (PriorityQueue q) {

BooleanQuery query = new BooleanQuery();

Object cur; OCCUF

int gterms = 0;
float bestScore = 0;

while (((cur = g.pop()) !'= null)) { 1 MUST

Object[] ar = (Object[]) cur;

TermQuery tq = new TermQuery(mew Term((String) ar[l1l], (String) ar[@])); 2 MUST NO

if (boost) {

if (qterms == 0) { 3 SHOULD

bestScore = ((Float) ar[2]).floatValue();
}
float myScore = ((Float) ar[2]).floatValue();
tq.setBoost(boostFactor * myScore / bestScore);
}
try {
query.add(tq, BooleanClause.Occur.SHOULD);
}
catch (BooleanQuery.TooManyClauses ignore) {
break;
}
gterms++;
if (mafiQueryTerms > 0 && qterms >= maxQueryTerms) {
break; A
}

}

return query;




Conclusion

e don't just think

e log everything
INFO: [] webapp=/blogarticle path=/relate params={id=2250592-7594244&mlt.fl=body&mlt.

debug=true&mlt.maxqt=5&type=site&wt=json&fq=status:2&fq=spam:false&fq=enable:
true&rows=20} cassandra=3 ms. terms={coscup BHiE AE FES 2010 } status=0

QTime=149

e use *Factory
-analysis.cjk.CJKAnalyzer"

JKTokenizer" />

<filter class="solr.LowerCas

...more
</analyzer>

e HTML Kill you.




cassandra-munin-plugin

http://github.com/jamesqgolick/cassandra-munin-plugins
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http://github.com/jamesgolick/cassandra-munin-plugins

