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Transport

* ’sz:%ﬁ/§\ E'r:ffﬁ:%'
— Native Java\Groovy API (by elasticsearch team)
— Http APl (by elasticsearch team)
— Servlet transport (by elasticsearch team)
— Memcached transport plugin (by elasticsearch team)
— Thrift Transport (by elasticsearch team)
— ZeroMQ_transport layer plugin (by Tanguy Leroux)
— Jetty HTTP transport plugin (by Sonian Inc.)
— WebSocket transport plugin (by jprante)
— etc.
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https://github.com/elasticsearch/elasticsearch-transport-wares
https://github.com/elasticsearch/elasticsearch-transport-wares
https://github.com/elasticsearch/elasticsearch-transport-memcached
https://github.com/elasticsearch/elasticsearch-transport-memcached
https://github.com/elasticsearch/elasticsearch-transport-memcached
https://github.com/elasticsearch/elasticsearch-transport-thrift
https://github.com/elasticsearch/elasticsearch-transport-thrift
https://github.com/tlrx/transport-zeromq
https://github.com/tlrx/transport-zeromq
https://github.com/tlrx/transport-zeromq
https://github.com/sonian/elasticsearch-jetty
https://github.com/sonian/elasticsearch-jetty
https://github.com/sonian/elasticsearch-jetty
https://github.com/sonian/elasticsearch-jetty
https://github.com/sonian/elasticsearch-jetty
https://github.com/jprante/elasticsearch-transport-websocket
https://github.com/jprante/elasticsearch-transport-websocket
https://github.com/jprante/elasticsearch-transport-websocket
https://github.com/jprante/elasticsearch-transport-websocket

o JUTFHE o SRR
o« JSUVFEE AR

* Apple’s TimeMachine

Gateway:
Loca I,ZIKiﬁﬁj\Xﬁfﬁﬁﬁ% ’ :J:ﬁ%% # gateway.type:local
Shared FS, JLZEEATAILAFA7fif # gateway.recover_after_nodes:1

Hadoop, 73 XL R G471k
S3, WIS IF R GAF

# gateway.recover_after_time:5m
# gateway.expected _nodes:2

http://log.medcl.net/item/2010/09/translation-search-engine-and-the-time-machine/
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http://www.elasticsearch.org/guide/reference/modules/gateway/local.html
http://www.elasticsearch.org/guide/reference/modules/gateway/local.html
http://www.elasticsearch.org/guide/reference/modules/gateway/fs.html
http://www.elasticsearch.org/guide/reference/modules/gateway/fs.html
http://www.elasticsearch.org/guide/reference/modules/gateway/hadoop.html
http://www.elasticsearch.org/guide/reference/modules/gateway/s3.html
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o A ATEFRF AT Gateway ?
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« Gateway5WorkDir
— Gateway A it T BT RGIER
— WorkDirXf #h e AH N 2 i #4E
— WorkDirn] g NAE . A RGN E GG
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* Gateway#{ iR I ZERT, FF A HIRIEAF
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Discovery

o WRHEBhKM

* Zen Discovery
— MultiCast
— Unicast

« EC2 ( plugin cloud-aws is required)

o Zen FIRANCT i H B K BiMmastertfezs, master F K AL BT 53 Y
IIAFTIE H, H&shardﬁ’]ﬁ%ﬁﬁj\ﬁﬂ, V¥ B master N & B ST,
HHimastert: | 25, HE WA HBEES AT master

. %ﬁfﬁﬁtﬁ(%?‘k%ﬁ %[Imaster, FiT LV AT ] B i e )

. ﬁéﬂj S fl:é 7 E’Jﬂﬂbﬂm ZH R s R A AR R
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Scripting

e scriptingfR ik ﬂ%fﬁiﬁi 1 PE B HAR
i%kjr% A, NI s B 2R R 4

* SCRFZMHIAE S -

— mvel, js, groovy, python, and native java

o JIASE] DAAFISCAEAH B H S SEE N 2k
— config/scripts/groupl/group2/test.py
« BNEHESAEWHET Cinline)
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River

« f}4 ZRiver?
— Riverse — Mz AT fEelasticsearch B HF N & B T FEAR A IR 95, T 22H
K MAM T pull B dE, SR )5 1Eelasticsearch Bl & 2% 5] .

. CouchDB River Plugin (by elasticsearch team)
. Wikipedia River Plugin (by elasticsearch team)
. Twitter River Plugin (by elasticsearch team)

. RabbitMQ River Plugin (by elasticsearch team)
. RSS River Plugin (by David Pilato)

. MongoDB River Plugin (by Richard Louapre)

. Open Archives Initiative (OAI) River Plugin (by Jorg Prante)
. St9 River Plugin (by Sunny Gleason)

. Sofa River Plugin (by adamlofts)

*  Amazon SQS River Plugin (by Alex B)

. JDBC River Plugin (by Jérg Prante)

. FileSystem River Plugin (by David Pilato)

*  LDAP River Plugin (by Tanguy Leroux)

. Dropbox River Plugin (by David Pilato)

*  ActiveMQ River Plugin (by Dominik Dorn)

% elasticsearch. s INFINITBYTE


https://github.com/elasticsearch/elasticsearch-river-couchdb
https://github.com/elasticsearch/elasticsearch-river-couchdb
https://github.com/elasticsearch/elasticsearch-river-couchdb
https://github.com/elasticsearch/elasticsearch-river-wikipedia
https://github.com/elasticsearch/elasticsearch-river-twitter
https://github.com/elasticsearch/elasticsearch-river-rabbitmq
https://github.com/elasticsearch/elasticsearch-river-rabbitmq
https://github.com/elasticsearch/elasticsearch-river-rabbitmq
http://dadoonet.github.com/rssriver/
http://dadoonet.github.com/rssriver/
http://dadoonet.github.com/rssriver/
https://github.com/richardwilly98/elasticsearch-river-mongodb/
https://github.com/richardwilly98/elasticsearch-river-mongodb/
https://github.com/richardwilly98/elasticsearch-river-mongodb/
https://github.com/jprante/elasticsearch-river-oai/
https://github.com/sunnygleason/elasticsearch-river-st9
https://github.com/adamlofts/elasticsearch-river-sofa
https://github.com/aleski/elasticsearch-river-amazonsqs
https://github.com/aleski/elasticsearch-river-amazonsqs
https://github.com/aleski/elasticsearch-river-amazonsqs
https://github.com/aleski/elasticsearch-river-amazonsqs
https://github.com/aleski/elasticsearch-river-amazonsqs
https://github.com/jprante/elasticsearch-river-jdbc
https://github.com/jprante/elasticsearch-river-jdbc
https://github.com/jprante/elasticsearch-river-jdbc
http://www.pilato.fr/fsriver/
http://www.pilato.fr/fsriver/
http://www.pilato.fr/fsriver/
https://github.com/tlrx/elasticsearch-river-ldap
https://github.com/tlrx/elasticsearch-river-ldap
https://github.com/tlrx/elasticsearch-river-ldap
http://www.pilato.fr/dropbox/
http://www.pilato.fr/dropbox/
http://www.pilato.fr/dropbox/
https://github.com/domdorn/elasticsearch-river-activemq/
https://github.com/domdorn/elasticsearch-river-activemq/
https://github.com/domdorn/elasticsearch-river-activemq/

Mapping

* Mapping 72 € X182 5] i kb B — MR 5|
AR, BRSO T R RRE, Bban

ﬁKEB%EXT%BZ%E%? U, WA v)sE
&5, — VR 5| T H ARG A E] “mapping types”
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CSYits
e

— IndexNode: BEiEfitiztiigfits
— DataNode: RigftFdb vy (fadk i)

o HWRZARXTEER R, EHott

e Master i A (5546)
- RAAEZ 74P E3HIRES
— TN AT AR BRIR S IR AR 5L R 22 1
— Hfmaster, HLA G, EE—&H3NE
— #cluster.name: elasticsearch

— #discovery.zen.minimum_master_nodes: 1
* split brain
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Node

e # node.name: "Franz Kafka"
# node.rack: rack314

« “workhorse”

— # node.master: false

— # node.data: true
 “coordinator”

— # node.master: true

— # node.data: false
 “search load balancer”

— # node.master: false
— # node.data: false

Q elasticsearch. s
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Transaction log

* Indexed / deleted doc is fully persistent

* No need for a Lucene IndexWriterfcommit
* Managed using a transaction log / WAL

* Full single node durability (kill dash 9)

e Utilized when doing hot relocation of shards

e Periodically “flushed” (calling IW#commit)

§ elasticsearch. s



Partitioning

TR 4 X

S

(Document Partitioning)

— Each shard has a subset of the documents

— A shard is a ful
TR SR 7 X

* A=

— S

Q elasticsearch. s

y functional “index”

(Term Partitioning)

nards has subset of terms for all docs



Partitioning - Term Based

I =¥
— BEK N TermPE W), FFEZS5RShard2 & AK

o AL X EK D TermP I EWSEAE, TS BB
ﬁﬂﬁ l'jj 12 4% 5 NO(K)

o A

— N ERE, FIE=ERX

- BailaftermEfFE R —E 2 — U
o« FRAT:

— TR B SO 52 25 E (per doc

information )
— DA & TR ME LI (facets / sorting / custom scoring)

!

Q elasticsearch. s



Partitioning - Term Based

* Riak Search - Utilizing its distributed key-
* value storage

e Lucandra (abandoned, replaced by Solandra)
— Custom IndexReader and IndexWriter to
— work on top of Cassandra
— Very very “chatty” when doing a search
— Does not work well with other Lucene
— constructs, like FieldCache (by doc info)

§ elasticsearch. s



Partitioning - Document Based

I N=F

— BE~shard B Ak 57 1) A0 B A 1R) 3 oK

o PLACARJTE R VR TR B
— 1R 77 {H ) 223 (facets, sorting, custom scoring)

o PURUARD N 28 T4

o $hii: B shard #8875 E AN BTG K

o i shard AN, AbFEAS KA term £,
B AL DT 9] B 52 2% 5 9 O(K*N)

Q elasticsearch. s




Distributed Lucene Doc Partitioning

e Shard Lucene into several instances
* Index a document to one Lucene shard
 Distribute search across Lucene shards

Lucene [l Tucene Ml Iucene
Search Index

Q elasticsearch. s
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- In a Nutshell -
Distributed
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e 5 A T A shard group
e fI4 f&shard group?

e fI4Zprimary shard?

e hashJ &N Blprimary shard, WHRZT & %A primary
shard, WJEJEftg?Uﬁpnmary shard 1Y) 719 &

o primary sharddb PR 515K, 43 Kreplicali K #|replica
group, ERIA[FIZDHIMAT

« H5Etranslog, 2R 5|#/EiR [

* real get, Js&fLArefreshfli, EJ%Mbufferfltranslog B [
1;&@?&3‘)%

o refresh 5, RIIFIET W, JTHIER

§ elasticsearch. s
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e SR)Gshardfjreplicagroup, #kikEfFZshard,

2 1R AL
o get MRG|IA—FE, AFHE

BAE, vl B preference 2 HUR 34T

« B, AR TR L

i

¥ 1H) 25 M searchtype

Query And Fetch
Query Then Fetch
Dfs, Query And Fetch
Dfs, Query Then Fetch
Count

Scan

fg YFEB 4y shardid SR 2

§ elasticsearch. s
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R

e Zabbix

* |ostatus

* netstat

* jotop

* sar

* htop

e application profiler
e query log analyzer

& elasticsearch. s
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Rebalancing

. ﬁL fa /RF/\E*%
°ﬁﬁ%ﬁ
— BIA 7
o BNAS TR AL
— R AT
o« SHTIGH A
o HEHAPLAS

» &%\/ .
http://www.elasticsearch.org/guide/reference/modules/cluster.html

Q elasticsearch. s INFINITBYTE 26


http://www.elasticsearch.org/guide/reference/modules/cluster.html
http://www.elasticsearch.org/guide/reference/modules/cluster.html

A 55 AL

— JAVARR 3

— * _nofile 20480, VAT AT I3

— swap off, K swap

— * _memlock unlimited, ¥ memlock

— ulimit -n 204800, TN HEFE T H A2

— vi fetc/fstab , o< A2 SCAF 7 [A) s [H]
/dev/sdb /var/elasticsearch ext3
noatime,nodiratime 00

Q elasticsearch. s



IVMPC &

vi elasticsearch\bin\service\elasticsearch.conf

set.default.ES_HEAP_SIZE=1024

HEAP_SIZEX B NI FE N AF160% 1 A,
H AT T W1 BA T RGO R Gy TR

Never Swaps
# bootstrap.mlockall: true

“ulimit -l unlimited”

vi /etc/security/limits.conf
* - memlock unlimited

Q’ elasticsearch. s INFINITBYTE -



Ve YKIDK6,

GCHLAt,

JJDK7. 8

AP B HEAP K/

— K/, BEGC, OOM

— KK, delay,
Ij\]ﬁlj—:f I_J’

. BRUAHEAP(S

A KRE, Bl E IR, BfaEK,
] e it J swapping

1 23K B 75%fil & GC
EEO I EEE, tradeoff
2 #lIndexMerge J& /7

— #index.merge.policy.segments_per_tier:10

e IexIFTMTGCH &

e http://iprante.github.com/2012/11/28/ElasticSearch-Java-Virtual-Machine-settings-explained.html

§ elasticsearch. s


http://jprante.github.com/2012/11/28/ElasticSearch-Java-Virtual-Machine-settings-explained.html
http://jprante.github.com/2012/11/28/ElasticSearch-Java-Virtual-Machine-settings-explained.html
http://jprante.github.com/2012/11/28/ElasticSearch-Java-Virtual-Machine-settings-explained.html
http://jprante.github.com/2012/11/28/ElasticSearch-Java-Virtual-Machine-settings-explained.html
http://jprante.github.com/2012/11/28/ElasticSearch-Java-Virtual-Machine-settings-explained.html
http://jprante.github.com/2012/11/28/ElasticSearch-Java-Virtual-Machine-settings-explained.html
http://jprante.github.com/2012/11/28/ElasticSearch-Java-Virtual-Machine-settings-explained.html
http://jprante.github.com/2012/11/28/ElasticSearch-Java-Virtual-Machine-settings-explained.html
http://jprante.github.com/2012/11/28/ElasticSearch-Java-Virtual-Machine-settings-explained.html
http://jprante.github.com/2012/11/28/ElasticSearch-Java-Virtual-Machine-settings-explained.html
http://jprante.github.com/2012/11/28/ElasticSearch-Java-Virtual-Machine-settings-explained.html
http://jprante.github.com/2012/11/28/ElasticSearch-Java-Virtual-Machine-settings-explained.html

ERIAL

AL, >
o ZHIREHY ]
} ML, A= A=
— R E K
) » J =2 Mz ’?E’ %= 5 -\—: —
— SRR, B T A
* #discovery.zen.minimum_master_nodes: 1
# discovery.zen.ping.timeout: 3s
# cluster.routing.allocation.node _initial_primaries_recoveries: 4
# cluster.routing.allocation.node_concurrent_recoveries: 2
# indices.recovery.max_size per_sec: 0
# indices.recovery.concurrent_streams: 5

— [N S B TH B shard B4 22 17
— FHYAT A R W shard B2 A TE R, A eI i AH

§ elasticsearch. s



'%ﬁ&%:

— node.tag: tagl

RO

o ML shard 7N B
— index.routing.allocation.include.tag
— index.routing.allocation.exclude.tag

o IR RlipokAES

— cluster.routing.al

— cluster.routing.al

il shard 77 73U &

ocation.include._ip
ocation.exclude. ip

» RIGERGIBEERUBE NN KE

— SEI BB

szl_» _A)&

http://www.elasticsearch.org/guide/reference/index-modules/allocation.html

Q elasticsearch. s



Shard Allocation

e ClusterZi BB

curl =XPUT localhost:9200/ cluster/setting —d’
{

"persist": {
"cluster.routing.allocation.exclude._ip":

"192.168.1.1"

}
}I

 IndexZi BB B

curl =XPUT localhost:9200/medcl/ -d’ {
"index.routing.allocation.include.tag": "nodel,node2"

INFINITBYTE
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elasticsearch.ymlIfit &

node.groupl: groupl valuel
node.group2: group2_value4d

i H € XS5

curl -XPUT localhost:9200/test/_settings -d '{
"index.routing.allocation.include.group1™ : "xxx

"index.routing.allocation.include.group2" : "yyy",

"index.routing.allocation.exclude.group3" : "zzz",

}I

*’ elasticsearch. s INFINITBYTE 33



) )

7 Bishard%k
. ﬁ%ﬁzm%ﬂﬁ“ﬁ\%ﬁ | TH] 5% 22 2K % shard £

uy

e indexZ% A, THIEE, SERIRE, SERA

curl -XPUT localhost:9200/medcl —d’
{

"index.routing.allocation.total_shards_per_node": 2

}l

& elasticsearch. s INFINITBYTE 34



Rl

* E'/”ﬂ@?’?fll_ﬁﬁﬁ A %‘%
— shardZ =
— W REHE
— SERE[A] D AR

— Rl EelE

« &, itk

« ZH|5EE, B Mucene H HRIR A H —/NEHAE
— Wi tio

« oI RS
— translogflldata H 3 ilssd
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Rl

e clientUf ik /b $i B T R B
~ fiififtep Kz, Tikhttp

— ZE&FE
— ER

o clientfil/DIERIXE, &IHRIIEAE
— g Fbulk$z

o RE/DbRTIRD, RylgiiibH., d)Ess
o EFEMKImapping, & FEF A, EDERG| =
e store. source5FEH, WA RE =

* mapping. analyzer& L% E

Q elasticsearch. s



Rl

o HtE RTINS, ESHRMAL
— R _refreshBiH X mET S 1E], ERiA1s
— &1 s E B R R g
— & 5|replicatZ B NO
— & 5| segments ™4{, optimize K & Ff

— translogZ £ 1] 2%
* index.translog.flush_threshold_ops , k1A 5000

— mergeZE
* index.merge.policy.merge_factor, EA1A10

§ elasticsearch. s



RtV e

- Rt EI OIS IS
— AR S5AS A A
- Ryl &
— & 5| shard =
— & 5l shard B H /N2 H
— R AL E
— A&t
— = A ZAT
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ERtIKYE

o« TR
— R & HFilter, & 1% & Cache X/
— B A s T

o AT Optimizefz Db Z=E 5|

A3

~Segments

o & HIK]IndexFIShard

— i

Routing

— FZ IR R R 7 & 5

§ elasticsearch. s



Shard&Routing

o 25| AT Y B
NN
— type+id: M& A BB
— (RS
o /8 FHrouti coj:ﬁ::g{{
BETETNC]  puth: "blogpost id"
— B
— DT A

i

\q
paE

S

& elasticsearch. s INFINITBYTE 40



No Routing

Shard 2 Shard 3

Shard 5 Shard 6 Shard 7 Shard 8

e \N\\ [/ /S

*’ elasticsearch. sxux INFINITBYTE
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With Routing

Shard 3

Shard 7

ElasticSearch Index

Q’ elasticsearch. s
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ERtIKYE

e ShardF&=H LR
 HUE S 5 2 SRS B 4R shard 0

I
o Rl K/NFEIRFA LR
— shards*max_shard_size

* ReplicalF|# £ IR, Hreplicaisid [/
% 5 — A WE A 2 1] T 2
. S}Qar‘diﬁaéﬁéﬁﬂﬁiﬁﬁiﬁﬁ*ﬂﬁ 15, %A

, Rz

I

NS
— B, ORI, ORI R, Bl G2 5% F sort
facetZ)

§ elasticsearch. s



* wildcard

* sorting

* faceting

e query or filter
e analyzer

* warmup

Q elasticsearch. s

ERtIKYE

INFINITBYTE

44



ERtIKYE

* (R 2 B IDIRENITR O
— IR A A R

I

o FAR A RPN 3

R SR
— SR BIHC T LA )
— B A BN S
— RS 5

Q elasticsearch. s INFINITBYTE
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Cache

 Filter Cache
—  GiAffilters X 1) 45 B4R

o
Node Filter Cache, 5 i4zJ53L%, AllShard, LRU

—  indices.cachefiltersize: 20%, HRACE JHEAKKE, HWI512mb

Index Filter Cache
— indexZl, 3FFZEAL: resident. soft . weak
— index.cache filter.max_size: -1
— index.cache filter.expire: 5m

* Field Data Cache
— BB fisorting B faceting ,  JNERk 7 B AAE T 45 Lk
— 2FpZEAY. resident. soft
— index.cache.field.max_size: -1
— index.cache.field.expire: 5m

e Cacheli#®, Bigdesk

* http://www.elasticsearch.org/guide/reference/index-modules/cache.html

Q elasticsearch. s INFINITBYTE 46
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A SRR

e http://localhost:9200/ cluster/health

"cluster_name": "elasticsearch",

"status": "yeIIow ,

"timed_out": false,
"number_of nodes": 1,
"number_of data_nodes": 1,
"active_primary_shards": 30,
"active_shards": 30,
"relocating_shards": 0,
"initializing_shards": 0,
"unassigned_shards": 30



http://localhost:9200/_cluster/health
http://localhost:9200/_cluster/health

— Health
— State

- >
>~ bj:ﬁ

— Update Settings

— Nodes Info
— Nodes Stats

— Nodes Shutdown

— Nodes Hot Threads

& elasticsearch. s
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http://www.elasticsearch.org/guide/reference/api/admin-cluster-health.html
http://www.elasticsearch.org/guide/reference/api/admin-cluster-state.html
http://www.elasticsearch.org/guide/reference/api/admin-cluster-update-settings.html
http://www.elasticsearch.org/guide/reference/api/admin-cluster-nodes-info.html
http://www.elasticsearch.org/guide/reference/api/admin-cluster-nodes-stats.html
http://www.elasticsearch.org/guide/reference/api/admin-cluster-nodes-shutdown.html
http://www.elasticsearch.org/guide/reference/api/admin-cluster-nodes-hot-threads.html

ALz, Jaran
= = HEAPI

%?%I} %lﬂ = 17&
— curl -XPOST 'localhost:9200/my_index/ close’

— curl -XPOST 'localhost:9200/my_index/ open'

Ak, refresh

— curl -XPOST 'http://localhost:9200/my_index/ optimize’
— curl -XPOST 'http://localhost:9200/my_index/_refresh'
i replicazil

— curl -XPUT: http://localhost:9200/myindex/_settings

{"index" : { "numberOfReplicas" :2 } }
e clear cache
— curl -XPOST 'http://localhost:9200/twitter/ cache/clear

Q elasticsearch. s
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http:/fwww slideshare. net’'sematext/otis-gospodneticspmbbuzz... 2012408-12 07:08:20
ElasticSearch Expectable Peformances 1z
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e elasticsearch-head: A web front end for an elastic
search cluster.

* bigdesk: Live charts and statistics for elasticsearch
cluster.

e paramedic: Live charts with cluster stats and
indices/shards information.

 SPM for ElasticSearch: Performance monitoring
with live charts showing cluster and node stats,
integrated alerts, email reports, etc.

§ elasticsearch. s
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