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Why is search complex!?
® |nstallation & initial setup
® |mporting data

® Searching data

® Replication & Sharding

® Plugin-based architecture

® Clients
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Elasticsearch - The Company

® Founded in 2012
® By the people behind the Elasticsearch project

® http://www.elasticsearch.com

® Professional services
® Training (public & onsite)
® Consultancy (development support)
® Production support subscription
® targeting production

® 3 levels of SLAs

® differing in response times and availability
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Search is hard

® Functional requirements

® Find the right data (effectivity/relevance)

® Non-functional requirements
® Find the data right (efficiency/speed)

® Speed is useless without relevance

® Biggest problem: Search is highly subjective
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Search - by term
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Search - by ID

kindle
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Play Framework Cookbook by Alexander Reelsen (Aug 8, 2011)

$44.99 $39.99 Paperback ARkt v (14)
Shipping Option (What's this?) Order in the next 7 hours and get it by Eligible for FREE Super Saver Shipping.
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Search - by attribute
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Search - Suggestions & Corrections
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Search - Highlighting
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We've found 1,325 repository results

closticssarchilatcsearh
Open Source, Distributed, RESTful Search Engine
Last updated 16 hours ago

mobz/elasticsearch-head
A web front end for an elastic search cluster
Last updated 8 days ago

nervetattoo/elasticsearch
Simple PHP client for ElasticSearch
Last updated a day ago
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Search is everywhere

m Custom | || memcache AND NOT program:sshd

@M Columns

@message
@source

@source_host
@source_path

@tags
@timestamp

@type pid program
role source_host
& Analysis
@message~
@sourcev
@source_host~
@source_path~
@tags~
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@type~

pid~
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rss N export & stream &
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[21291]: Log statistics; dropped="udp(AF_INET(192.168.66.19:514))=0",
=d)=1225'", processed="destination(remote_loghost)=1225", processed="source(host_log)=1225"

]: Log statistics: dropped="udp(AF_INET(192.168.66.19:514))=0",
ved)=26760", processed='destination(remote_loghost)=26760",

129]: Adding relationship from Exec[zypper refresh] to Package[memcache] with ‘before’
3108]: (root) CMD ( /root/scripts/check-auxmon-running.sh >/dev/null 2>&1)

9391]: (root) CMD ( /root/scripts/check-auxmon-running.sh >/dev/null 2>&1)

32749]: (root) CMD ( /root/scripts/check-auxmon-running.sh >/dev/null 2>&1)

<13>Sep 8 16:10:01 mem2/mem2 memcache /usr/sbin/cron[21891]: (root) CMD ( /root/scripts/check-auxmon-running.sh >/dev/null 2>&1)

plasticsearch.




What is Elasticsearch?

® Schema-free, REST & JSON based document store
® Multi-tenancy, distributed
® Apache License 2.0

® | anguage specific drivers

® /ero configuration

® Used by github, soundcloud, stackoverflow, mozilla,
klout
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Zero configuration!

# wget ——no-check-certificate https://download.elasticsearch.org/elasticsearch/
elasticsearch/elasticsearch-0.90.0.RC1l.zip

# unzip elasticsearch-0.90.0.RC1.zip

# cd elasticsearch-0.90.0.RC1

# bin/elasticsearch -f

# curl -X PUT http://localhost:9200/products/product/1 -d '{ "name" : "high
quality search engine" }'

{"ok"”:true,”_index"”:"products”,”_type”:"product”,”_id”:"1"”,” _version”:1}

# curl =X POST 'http://localhost:9200/products/product/ search?pretty=1"' -d
'{ "query" : { "match" : { "name" : " search"} } }'
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Configuration

e config/elasticsearch.json or config/
elasticsearch.yml

® instance-wide settings (zen discovery, network
setup, available analyzers)

® |ndex default configurations (number of shards)

® Seperate |logging conﬁ%uration (simplified log4j):
config/logging.ym
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elasticsearch.ym|

discovery.zen.multicast.enabled: false

http:
max_content_length: 100000

index:
number_of _shards: 1

analysis:
analyzer:
default:
type: standard

lowercase_analyzer:
type: custom
tokenizer: standard
filter: [standard, lowercase]
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Importing data

® Single document via HTTP

index type id
v v y
# curl -X PUT 'http://localhost:9200/articles/article/1' -d '{

"title" : "My first article",
"content" : "... some lengthy article ...",
"tags" : [ "news", "sports", "introduction" ],
"created" : "2013/04/04 16:54:23",
"viewed" : 234,
"cost" : 0.99

} 1

® Alternatives: Bulk import, River
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Mapping

® Matching fields with data types

® |nferred if not configured (dangerous!)

® Types:float, long, boolean, date (+formatting),
object, nested

® String type can have arbitrary analyzers

® Fields can be split up in more fields (multi field)
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Sample mapping

# curl 'localhost:9200/articles/article/_mapping?pretty=1"
{
"article" : {
"properties" : {
"content" : { "type" : "string"
"title" : { "type" : "string"
Iltagsll : { lltypell : "String"
"viewed" : { "type" : "long"
"cost" : { "type" : "double"
"created" : {
"type" : "date", "format" : "yyyy/MM/dd HH:mm:ss||yyyy/MM/dd"
s
s

e e e el

}
}
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Analyzers

Standard Analyzed Text
Analyzers

standard  waxolutionists | smart ] biip | experience | unopened | only ] 20/

simple waxolutionists ] the | smart bip | experience | unopened  only
WIS SN \\2xotionists | - | The | smart | biip | experience, | unopened, | ony | 20811
stop smart | blip only.

keyword Waxolutionists - The smart blip experience, unopened, only 20$!!

pattern waxolutionists | smart ] bip | experience | unopened | only

SV I 2ol tonist | smart  bip | experi | unopen | oni | 20
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Querying elasticsearch
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Searching data

® Search queries

® match, term, prefix, id, fuzzy
® Counting only, Geo-based queries
® More like this, Highlighting
® Faceting, Percolation, Scripting

® Suggestions
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Searching data

® HT TP (port 9200) or binary protocol (port 9300)
® |SON based query DSL
® |SONP & CORS support

® Java client supports builder pattern, is fully
asynchronous

plasticsearch.



Searching data

® Using the DSL

curl —-X POST http://localhost:9200/articles/article/_search?pretty=1 -d '
{
“"from" : 0,
"size" : 10,
"query" : {
"match" : {
"title" : "first"
I3
I3
} 1
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Searching data

® Result

"took": 2,
"timed_out": false,
" shards": { "total": 15, "successful": 15, "failed": 0 },
"hits": {
"total": 1,
"max_score": 0.15342641,
"hits": |
{
" index": "articles", " _type": "article", " _id": "1",
" score': 0.15342641,
" source": {
"title": "My first article",
"content™: "... some lengthy article ...",
"tags": [ "news", "sports", "introduction" 1],
"created": "2013/04/04 16:54:23"
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Search - Faceting

® Faceting allows aggregation of search results

® Term: Group results by a term
® Range: Group by price or date ranges

® Histogram: Group results in equally sized buckets,
also as date histogram

® Statistical: Include statistical data like min, max,
sum, avg & some more

® Geo distance: Group results around a coordinate

Copyright Elasticsearch 20 13. Copying, publishing and/or distributing without written permission is strictly prohibited Ela Stl csea rch
-




Search - Faceting

Filter by:

Articles published between 1/1/2011 and 24/1/2011

w Price (per night)
€0-€49 4
€50-€99 3
€ 100 - € 149 2
€ 150 - € 199 ’
€ 200 + Ol

I I B B

m |a2n |an |4n |10 |12 |131 141 |15/ | 204

Deals
Smart Deal

1 ¢

Star rating
1 star (1)

2 stars (18)
3 stars (119)
4 stars (78)
5 stars (9)
Unrated (33)

L U R N BN B R

Categories Topics Sentiment

|22rn |23 |24n

Top 5 Authors

Hostel (5) ‘

Guest house (19)

Hotel type ' '
Hotel (221) ' ‘ ')

I I R B R

neznamé : 331 (2.03%)
Zpravy : 122 (0.75%)
tomasprss : 100 (0.61%)
Daniel Dodekal : 93 (0.57%)
MacBlog.sk : 84 (0.51%)
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Faceting - Request

curl -X POST http://localhost:9200/articles/article/_search?pretty=1 -d '
{
"from" : 0,
"size" : 10,
||query|| . {
"match" : {
"title" : "first"
¥
by
"facets" : {
"tagsFacet" : {
"terms" : {
"field" : "tags",
"size" : 10
¥
¥
¥
}I
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Faceting - Response

"took" : 154,

"timed _out" : false,
" shards" : { ... },
"hits" : { ... },

"facets" : {
"tagsFacet" : {
Il_typell : Iltermsll’
"missing" : 0,
"total" : 3,
"other" : 0,
"terms" : |
{ "term" : "sports", "count" : 201 },
{ "term" : "news", "count" : 160 },
{ "term" : "introduction", "count"™ : 1 }
]
}
¥
}
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Search - Scripting

® Apply custom scoring logic before returning
results

® Apply math operations with data from fields to
change score

® Scripting languages: MVEL, javascript, groovy, python
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Replication & Sharding
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Replication & Sharding

® Replication: Share same data over several machines
® |ncreasing throughput due to concurrency

® Allow outage of nodes without dataloss

® Sharding: Index partitioning
® Split logical data into physically smaller parts

® Control data flows
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Sharding

curl =X PUT http://localhost:9200/products -d '{
“settings” : o
“index” : A
“number_of_shards” : “5”,
“number_of_replicas” : “0"
I3
s
} 1

ElasticSearch rup//iocakhost200/ Skyhawk  cluster health: green (1, 5)

J Overview ‘ Browser  Structured Query [+] Any Request [+]

Cluster Overview m

products
size: 430b (430b)
docs: 0 (0)

Skyhawk HzwbFDZBSFG_-PZEKwozkA
inet[/192.168.178.20:9200]
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Replication

curl =X PUT http://localhost:9200/products -d '{
“settings” : o
“index” : A
“number_of_shards” : “1”,
“number_of_replicas” : “1”
I3
s
} 1

ElasticSearch rupi/iocahosto200/ Skyhawk  cluster health: green (2, 1)

J Overview ‘ Browser  Structured Query [+] Any Request [+]

Cluster Overview m

products
size: 66b (132b)
docs: 0 (0)

Abner Little pavi8rIEQHSVNHzbjpVedg
inet[/192.168.178.20:9201]
info v X Actions ~ ]

Skyhawk HzwbFDZBSFG_-PZEKwozkA
inet[/192.168.178.20:9200]
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Replication & sharding

curl -X PUT http://localhost:9200/products -d '{ “settings” : {
“index” : A
“number_of_shards” : “5”,
“number_of_replicas” : “1”

PP

ElasticSearch ruri/iecahosto200/ Skyhawk  cluster health: green (4, 5)

J Overview ‘ Browser  Structured Query [+] Any Request [+]

Cluster Overview m

products
size: 430b (760b)
docs: 0 (0)

Abner Little paAvi8rIEQHSVNHzbjpVedg
inet[/192.168.178.20:9201]

Hugh Jones KvQ04bQ8SDGSySUIYC7abA
inet[/192.168.178.20:9203]

Misfit _vSw09WMQjy5Zhss2-j4nA
inet[/192.168.178.20:9202]

Skyhawk HzwbFDZBSFG_-PZEKwozkA
inet[/192.168.178.20:9200]

Copyright Elasticsearch 2013. Copying, publishing and/or distributing without written permission is strictly prohibited Ela St' [S Ea rCh
»




Plugins & Clients
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Pluggable architecture

® Modularized architecture
® Plugins are simple zip files with a predefined layout

® Different plugin use-cases
® | ucene features
® Monitoring
® Scripting languages
® Rivers
® Transport

® Discovery

Field types, facet types
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Clients & Integrations

® Jons of languages supported already (thanks to
HTTP)

® Perl, Python, Ruby, PHP, JavaScript, .NET, Scala, Clojure,
Erlang

® | ots integrations available
® Grails, Play Framework (1,2), Spring, TerraStore
® Dijango, Haystack, Catalyst, Node, Mongoose
® Wordpress, Drupal, Symfony2, CakePHP

® Nagios, Munin, collectd, MCollective, chef
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® Current stable version: Elasticsearch 0.20.5

® Elasticsearch 0.90 RC]| available (with Lucene 4.2)
® Test it, we are happy to get feedback!

® Restore/Snapshot feature before 1.0
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Thanks!

http://www.elasticsearch.org
http://groups.google.com/group/elasticsearch

Alexander Reelsen
alexander.reelsen(@elasticsearch.com

@spinscale
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