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Who am [?

Holden Karau

Software Engineer @ Databricks

I've worked with Elasticsearch before

I prefer she/her for pronouns

Author of a book on Spark and co-writing another
github https://github.com/holdenk

o Has all of the code from this talk :)

e-malil holden@databricks.com

@holdenkarau
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https://github.com/holdenk
mailto:holden@databricks.com

What is Elasticsearch?

e Lucene based distributed search system

e Powerful tokenizing, stemming & other
IR tools

e Geographic query support

e (Capable of scaling to many nodes
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1. Asha Tea House
2086 University Ave (at Shattuck Ave)
TeaRoom + $$$$ + View Menu
| 2 friends liked this place

"... latte with boba is the bee's knees." (6 tips)
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s Caffe Strada
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2224 Shattuck Ave
Coffee Shop - $$$$ + View Menu
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6. Uncommon Café

2813 7th St
Coffee Shop - $$$ 5 - View Menu

| cass M. lied this place
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Talk overview

Goal: understand how to work with ES & Spark

Spark & Spark streaming let us re-use indexing code

We can customize the ES connector to write to the shard
based on partition

Illustrate with twitter & show top tags per region
Maybe a live demo of the above demo*

Assumptions:

Familiar(ish) with Search
Can read Scala

Things you don’t have to worry about:

All the code is on-1line, so don’'t worry if you miss
some

*1f we have extra time at the end
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Spark + Elasticsearch

e We can index our data on-line & off-
line

e Galn the power to query our data
o based on location
o free text search

o etc.
Twitter Spark Spark Query:
: Streamlng Elasticsearch Top Hash Tags
Spark Re-
Indexmg
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Why should you care?

Small differences between off-1line and on-1line
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:_ DATABRICKS Spot the difference picture from http://en.wikipedia.org/wiki/Spot_the difference#mediaviewer/File:
Spot_the_difference.png
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Lets start with the on-line pipeline

val ssc = new StreamingContext(master, "IndexTweetslLive",
Seconds (1))

val tweets = TwitterUtils.createStream(ssc, None)
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Lets get ready to write the data into

Elasticsearch

Photo by Cloned Milkmen
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Lets get ready to write the data into
Elasticsearch

def setupEsOnSparkContext(sc: SparkContext) = {
val jobConf = new JobConf(sc.hadoopConfiguration)

jobConf.set("mapred.output.format.class",
"org.elasticsearch.hadoop.mr.EsOutputFormat™)

jobConf.setOutputCommitter(classOf[FileOutputCommitter])

jobConf.set(ConfigurationOptions.ES_RESOURCE_WRITE,
“twitter/tweet"”)

FileOutputFormat.setOutputPath(jobConf, new Path("-"))
jobconf

}
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Add a schema

curl -XPUT 'http://localhost:
9200/twitter/tweet/_mapping' -d '

{
"tweet" : {
"properties" : {
"message" : {"type" : "string"},
"hashTags" : {"type" : "string"},
"location" : {"type" : "geo_point"}
}
}
}
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Lets format our tweets

def prepareTweets(tweet: twitter4dj.Status) = {

val hashTags = tweet.getHashtagEntities().map(_.getText())
HashMap (

"docid" -> tweet.getId().toString,

"message" -> tweet.getText(),

"hashTags" -> hashTags.mkString(" "),

"location" -> s"$lat,$lon"

)
}

}
// Convert to HadoopWritable types
mapToOutput(fields)

}
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And save them...

tweets.foreachRDD{(tweetRDD, time) =>

val sc = tweetRDD.context

// The jobConf isn’t serilizable so we create it here

val jobConf = SharedESConfig.setupEsOnSparkContext(sc,
esResource, Some(esNodes))

// Convert our tweets to something that can be indexed

val tweetsAsMap = tweetRDD.map(

SharedIndex.prepareTweets)
tweetsAsMap.saveAsHadoopDataset(jobCont)
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Now let’'s query them!

{"filtered" : {
"query" : {
"match_all" : {}
}
,filter"
{"geo_distance" :
{
"distance" : "${dist}km",
"location" :
{
"lat" : "${lat}",
"lon" : "${lon}"

133333,
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Now let’'s find the hash tags :)

// Set our query
jobConf.set("es.query", query)

// Create an RDD of the tweets

val currentTweets = sc.hadoopRDD(jobConf,
classOf[EsInputFormat[Object, MapWritable]],
classOf[Object], classOf[MapWritable])

// Convert to a format we can work with
val tweets = currentTweets.map{ case (key, value) =>
SharedIndex.mapWritableToInput(value) }

// Extract the hashtags
val hashTags = tweets.flatMap{t =>
t.getOrElse("hashTags", "").split(" ")

}
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and extract the top hashtags

object WordCountOrdering extends Ordering[(String, Int)]{
def compare(a: (String, Int), b: (String, Int)) = {
b._2 compare a._2

}
}

val ht = hashtags.map(x => (x, 1)).reduceByKey((x,y) => x+y)

val topTags = ht.takeOrdered(40)(WordCountOrdering)
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NYC SF

AMEX 11 41ob.6
#Job 11
#Jobs . 8 #Jobs,5

#MEX,4

#nyc, 7/
#CarterFollowMe, #TweetMyJobs,3
#Mexico, 6 #TeenWolfSeason4,2
ﬁBR’l\{f . #CRO,?2

selfie, .
#TweetMyJobs,5 #Roseville,2
#LHHATL, 5 #Healthcare,2
#NYC, 5 #GOT7COMEBACK,2
#ETnow, 4 #autodeskinterns,2
#TeenWolf, 4
#CRO, 4
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Indexing Part 2

(electric boogaloo)
ElasticSearch

Overview

http://192.168.7.8:9200/

Browser | Structured Query = Any Request

Cluster Overview

cu_docs
size: 180Gb (540Gb)
docs: 995131 (995131)
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inet[/192.168.7.8:9202]

[ Info ~ X

Pris L8qx7ilfSI-keKg_6bMbWw
inet[/192.168.7.8:9204]
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Rachel s7ks1voFTvSkkqwENaja6A
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Info

size: 80kb (480kb)

docs: 90

(90)
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cluster health: yellow (6, 18)

Status = Nodes Stats = Cluster Nodes = Cluster State = Cluster Health
cu_msg anvil
size: 313Gb (1.56Tb) index: close

docs: 10047450 (10140915)

Gateway Snapshot

1121|314

N Actions v

E

o O] |0

3WgrlxaCRu-bOuEzDkmrDg

name: "Leon”,
transport_address:
attributes: { },
http address: “"inet[/192.168.7
os: {
refresh interval:
cpu: {
vendor: "Int
model: "Macm
mhz:
total cores:
total sockets: 1,
cores_per so :
cache sgize:
cache size in bytes:

"inet[/1

Writing directly to a node with the correct shard saves us network overhead
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So what does that give us?

Spark sets the filename to part-[partition number]
We can modify the connector to parse this! :D

If we have same partitioner we write directly

Likely the best place to use this is in re-indexing data

- ES Node 1
Partition 1 / Partition {1,2}
Partition 2

- ES Node 2
Partition 3 > Partition {3}
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Re-index all the things®

// Fetch them from twitter

val t4jt = tweets.flatMap{ tweet =>
val twitter = TwitterFactory.getSingleton()
val tweetID = tweet.getOrElse("docid", "")
Option(twitter.showStatus(tweetID.tolLong))

}

t4jt.map(SharedIndex.prepareTweets)
.saveAsHadoopDataset (jobConf)

= DATABRICKS *Until you hit your twitter rate limit.... oops



“Useful” links

Feedback: holden@databricks.com

Customized ES connector*: hitps://github.
com/holdenk/elasticsearch-hadoop

Demo code: hitps://github.com/holdenk/elasticsearchspark
Elasticsearch: http://www.elasticsearch.org/

Spark: htip://spark.apache.org/

Spark streaming: htip://spark.apache.org/streaming/
Elasticsearch Spark documentation: hitp://www.elasticsearch.

org/quide/en/elasticsearch/hadoop/current/spark.html
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So what did we cover?

Indexing data with Spark to Elasticsearch

Sharing indexing code between Spark & Spark Streaming
Using Elasticsearch for geolocal data in Spark

Making our indexing aware of Elasticsearch

Lots* of cat pictures

= DATABRICKS * There were more before.
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