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3t BH

Z A& ElasticsearchR 2 4 £ WIER, BERATHERNIEIIEE, E0E2RANRA¥ I, BTFEZHEE, E—RE3z
XY, MBEARE, kiliZissue:

github

git@osc

B RuFAHE

index -> %&5|

type -> %8

token -> ZRAE

filter -> ig %25
analyser -> 2723

Pull Request;iife

FriaF st Pull Requestiii2 R EE, [F3EE%E T @numbbbbbfg The Swift Programming Language) th{E7TE, TELLRR s,

N o g s~ wDd R

B feforkHmn B

Bforkit 89 B th L 2R84 B cloneBIRBI A 1

Ké'ﬁ' git remote add looly git@github.com:looly/elasticsearch-definitive-guide-cn.git ?Eﬁﬂ"])ﬁuj\\ﬁﬂﬁklﬁﬁ}i
i£ 4T git pull looly master FIEXFHEFEIAh

(TR

commitigpushEIB B9 &E ( git push origin master )

ErEGithubERE R AT LLEZI—D pull request R4, m# T, BEE—ERAER, AFRXE,

1~-3ZMIAILIRME, #ATRENA, ERRAILAMTEATRSRNE (XBEHR) , REMITS~7TEIA,

S

TR
1 SR kER SR, EMgitbookigst, BBt =me0E ¥ &k 4R Egithook,
2 A TETFME, RO EEHET,


https://github.com/looly/elasticsearch-definitive-guide-cn
http://git.oschina.net/loolly/elasticsearch-definitive-guide-cn/issues
https://github.com/numbbbbb

AT
Elasticsearch@— 32 8f Z AL RO BIZE, ©iLIRUBIATRE BIEE 2 B REIERK % 7 8.

CRATEXER, sutiER IMURBx=FRAERA :

o #HEFRMEMElasticsearchiRt & ERH TR 4T, Uk A at1E5R(search-as-you-type) 1 3 2 4 (did-you-
mean)E 1 RE N INEE,

o ZE[E T iR fEFElasticsearchs & » HEFA R M 4 HURRHEL MmN % e R, LUERS TERA LR
HSCERIE] 5o

e StackOverflowz &2 IEHREMIBAIE % i), LAKRmore-like-thisIThBEEILEIME XM 4 MANE R,
e Githubf# i Elasticsearch#: 381300/ 1TH9X 3,

{BZElasticsearchTx A FAE B, ©ifitfkDataDoghl K Kloutix # 894 & A TS RAMNIE T KAl BRFR AR,
Elasticsearcha] ATEAREN & e A L iz 17, AT LAESILAE 1+ HAR 4 25 L 2 EBPB 4 5| FUEIE,

Elasticsearchfii REIME— A A BT oI EEMMEM, 2XXHER, 2MREURLERRFELXERRE2EE
T. EREMUEETNxEMIBERAMBIABER—N—F M, s af, SXiA 2 NI BRE, YREHIBE
IRIEEBEFN T RIE K M5 1%,

MRMRITEERAH, HPMRBL2EHIET, EXEHIEET M, RIEREET X EHIBRMLLETL.FE.

BAE, AERBOMEECRNAIAN R A HLBSRETHE. WA, SN @t BB RmrEicm:te, BE2en
BEgy 1T, REREGAMREREXMEL XITH S ? EHERIER—DBIBERITNRANE R ? ZREEMN
2, BAMEREAEIFAE (A1) BN TEEMEI <t $EN 2 o L IEg ?

X FhEElasticsearchZEHIEH : ElasticsearchE R it FFARBIEE, MARLERLEHIELAE, RAATEHEEAE S
EREEHT,

Elasticsearch @ {R#T ik 7 R IFHIBA R,



H TR, RER

Elasticsearch@— & TFApache Lucene(TM)HFHREZREIZE, ThEFRER LB, Lucened LIl A BES 4 k&
o, MEERIN. ERENERSIEE,

BR, LuceneRE2—1E, BEMEAE, RiLsEAIava®iEy T4z FHEEEERIRN LA, BEENE,
LucenedEEE 4, MBERANT @ FRMHEXM 2 RER T 20T IEN,

Elasticsearcht{f FJavaff % F{EALucenelE # /O E £ ARSI RN, BERTHEMNEE T £/ resTrul
APT R r&iELuceneIE &1, MMiLXERLTH/H £,

73, Elasticsearch™ixfuZLucenef1£IEHR, HirEX#ERDRE !

o NHAMI i XHFH, BNFREBMERIHARER
o NTAEY S s DITIEIRBIZE
o HLy RE EEABIRS 2R, KIBPB & #bsIFL L EE

mE, FIAERXLIhEEREMEI— R4 B, ME9s AR LR & 20 resTrul arr « EFZENE FIREEDDTERZ

X H,

Lt FElasticsearchIFER %, CIRET H L EENREHE, FxEERE TS 2NiEHR51EEp, ©FHENA (REMT
FA) , RERIVVZIBEATEE = FEPER,

ElasticsearchfEApache 2 license T aI{EMH, AILA% % T#. ERAMIBSR.

RE& {R <t Elasticsearch#I 32 B2 NE, 4RA] LURYEAR R j9) 7 4735 E Hll Elasticsearchi & s 451, X —tIEEAIEREM, FE
BEBIEE R E.

TR 7 58

LRI, —fiShay BanonBIR| F B AWK LT £ F, ATEFEERBEIEF, MEREEET., EMRHRIEN
B, HTLEFHE-IRENERSIE, tAnnE—1TREERAHLucene,

EEETLucene TIERbs Wk, FrlAShayFFiaiR Lucenefl B LUEJavai2F 7 AT LAE 5 A iR iniEsRThee, thx /7
HE—NFERE, WE“Compass’s

BEEShayHEI— 2 ITE, X TERESERMAFEIEMEHNO AN FIER, FEMEN. i), 2R |IE
tBZEMUATEN, AEMREEECompass & FEEMK A — MRITHIAR % Wi Elasticsearch,

B—NNTFARAH M 7E20105F28, £ FElasticsearchB 2 B 4 Github E&Z3BH-A Bz —, K2 mEkEiBiE300A,
—IRE FElasticsearchfI/A B FLLLARIL, 41— IR M & TFRF—2 FF 4 #1T8E, A ifElasticsearchi¥ ki FFR B stFiE A
AT A,

ShayMIZE FIRIBFRFE LN EER......


https://lucene.apache.org/core/
http://www.apache.org/licenses/LICENSE-2.0.html

Z3EElasticsearch

Bf#ElasticsearchixIFH AR B EETE, LEHAFIHRE |
L% FElasticsearchf —IER B REE H#ThkMJava, ik : www.java.com

{IRETLLM elasticsearch.org/download T # &R A #IElasticsearch,

curl -L -0 http://download.elasticsearch.org/PATH/TO/VERSION.zip <1>
unzip elasticsearch-$VERSION.zip
cd elasticsearch-$VERSION

1. M elasticsearch.org/download 3 1S &0 ARk A S FHIEAURLAH

A= FIERE, RTLULEAE, RizalLUERDebiansiE&ERPMEE T, Hitk7Eix 2 : downloads page, & A
LMERE AIRMA Puppet module 5#& Chef cookbook.

L& Marvel

MarvelZElasticsearchtI BB U IRTE, EF L FETREMER, 887 —PUHH sense WRXERIZHE, FR - HE
BYE it %) ¥ 2R E 5 Elasticsearch# {732 H,

Elasticsearch#t b 3T AS R HIIR % RIS 5o ZRME 3 — D view in Sense HILEHE, SH#rE, TAATE sense HEISITFFHE & A2
B, ZEMarvel TR %450, BRE LB FEIRAHElasticsearch&E 8 H iz TR A MBS L 4 B E 4,

Marvel2— N, "I7EElasticsearchE & i TUATMSE T HMRE :
./bin/plugin -i elasticsearch/marvel/latest
{RATREIE B2 A B 3%, RALLEE LT &4 % M Marvel :

echo 'marvel.agent.enabled: false' >> ./config/elasticsearch.yml

iz {TElasticsearch
ElasticsearchB 2 4 &5, #ITUTMSAIERR B

./bin/elasticsearch

yn%/u\r)—; J’/L__'"fF *E*%_tl\‘f—_ry //J\\jJu -d ﬁﬁo

FTFF 5 — DRI IT R
curl 'http://localhost:9200/?pretty’

fREEBEEILITIREER :


http://www.java.com
http://www.elasticsearch.org/download/
http://www.elasticsearch.org/download/
http://www.elasticsearch.org/downloads
https://github.com/elasticsearch/puppet-elasticsearch
https://github.com/elasticsearch/cookbook-elasticsearch
http://www.elasticsearch.com/marvel

"status": 200,
"name": "Shrunken Bones",
"version": {
"number": "1.4.0",
"lucene_version": "4.,10"

3

"tagline": "You Know, for Search"

}
ix it BAYRBYE Lasticsearch®E &2 2 e #F BAIEF 217, ETIERMNTUTFBREMEZLT,

SR T R

% m(node)2—Niz T&EMElasticsearch 2 fl, &&#(cluster)2— A EHHEE cluster.name ¥ mES, MM EIE,
ZHRFRURELBZNy BIEE, HA—DH RBTLlAlR— 1R,

RERFH—NEENRERENR cluster.name FIEIAE, HIMMRBECMEE, XAERLUBGIE—1H & 58 il ARI4EE M
% 5 — N REBEE R,

{RATLLE i8R config/ B % THY elasticsearch.yml X1, SAFE gELasticsearch3EMZElix — =, YElasticsearchfEFiA i&
17, AILMER ceri-c R4 &1L, HERITLLAA shutdown APIEX T :

curl -XPOST 'http://localhost:9200/_shutdown'

% ZMarvelflSense

INRMRZET Marvel ((F4BEMBEENTE) , SaT7Ex KRRl UT ity 9 e -
http://localhost:9200/_plugin/marvel/
fRATLAfEMarvel it SR & dashboards , 1E FHIZE % iy 9 Senseft % FILHI A, SHEER 7 9 LTt

http://localhost:9200/_plugin/marvel/sense/


http://localhost:9200/_plugin/marvel/
http://localhost:9200/_plugin/marvel/sense/

5 Elasticsearch &
#N{Al 5 Elasticsearch® B BUR FIRE S F FHJava.

Java API
Elasticsearch Javaf PRIt T ATMAER ©~in :
% Mm% pim(node client) :

¥ M pInLATCEEE B s(none data node) B IMASEEE, %52, CEHOAE#EMAEEE EBRCHNERBEESHPNE
OB, FHBEy B L H R RNy L,

% $& 7 im(Transport client) :
EAER B RE P RS £ 5 R RN, CHORMALR, DRM LA %FRAERTNT A,

A Nava® » inakiE ¢ 9300k O 5 £8¥32H, {#fElasticsearch it i (Elasticsearch Transport Protocol), &R =
2 @t 93008k A # T BIE, MBULIRORTT, REIY ST THEA L.

TIP
Java% p imrTiEMIElasticsearchhR A s S LB EHM ¥ R— 3, BN, ©HAEEEILE R 3.

*xTFJava APINEZ(E R 5 BRXET : Java API

ETFHTTPH L, LAISONAHIER HEEAHIRESTful API

HibFr B Rz 2T LMERARESTIul API, @it 9200im 8IS Elasticsearch# {Ti@1E, {RALUERREXRMWWEBE / i,
Ex b, WRFAR, REEALUER curl B9 5Elasticsearchi@(E,

NOTE

ElasticsearchE H1R#t T L #Mi2E 2 SR » lim——Groovy, Javascript, .NET, PHP, Perl, Python, L% Ruby
— R BRZHMRIRENE »infiEG, FTEXEaESTEAPREL,

MElasticsearch % 5 KM ARE D S HEEBIHTTPH R2—HH :

curl -X<VERB> '<PROTOCOL>://<HOST>/<PATH>?<QUERY_STRING>' -d '<BODY>'

e VERBHTTPJL : GET, POST, PUT, HEAD , DELETE

e PROTOCOL hitpsi#&httpsthil (RAEFEElasticsearchiiE A httpsER & & =T F)

e HOST Elasticsearch& B EM — N % mMEN R, MREBEAMN S =, B2HHocalhost

e PORT Elasticsearch HTTPAR %4 FR7ERIIR O, #X3A 49200

e QUERY_STRING —L£E/[# M4 i85 RS, B0 2pretty SHUFE 5 KR O FEMNZEN 71 HIISONEHE
e BODY —MNISONAMEHREN (IR KFENE)

B3, A T ERBFISOEEE, WAL A

curl -XGET 'http://localhost:9200/_count?pretty' -d '
{
"query": {
"match_all": {}
}


http://www.elasticsearch.org/guide/
http://www.elasticsearch.org/guide/

ElasticsearchiR [ —4 % {81 200 ok FIHTTPIR A#3FIISONE R om 2 X (BRT werd i53K) o LEEHERSBEINTH
JSONHE T oy 2 AR

{
"count" : O,
"_shards" : {
"total" : 5,
"successful" : 5,
"failed" : ©
}
3

BNEAREHTTPLEREAFHAVREL curl EREA], NRELER, FH curl MHER -1 B8

curl -i -XGET 'localhost:9200/'

HFARBPERIBD, BNFET curl mRPESWED, FIENLRNEO, &F curl BEEE,

curl -XGET 'localhost:9200/_count?pretty' -d '

{
"query": {
"match_all": {}
}
3!
BTG H BRI
GET /_count
{
"query": {
"match_all": {}
}
3

Fx b, AESensef2HlaFthEA T 5 LEAERNKR,



EEbE =

ERAPHHRRBRORZH 2M@adR, BEEZHREABEXNEREL Y, LNESEH. HEME. 53— THRIAER
Ho

ER-RMRBRERENRE4DEE £, FRERERENHTNNAKNIREEED, MFERE—1FE, &
ERANBHIARIFRTBRA—DEERNRESD  MAGFHEHARUERFER EEIIRT—IFHR) , REXF
BAELMNHRERT A,

Elasticsearch2E M3 #4(document oriented), X BEEE T A LE #E N 1t R X (document), RATMMER R EF
%, EERFRI|(Index)FNXEMRBMEZ T LUFEIER, fEElasticsearch™, RA LAzt (MIERITRIIBIEIE) #1T3R
Bl, #3%R, HF. k. XFMEMHIENARNSUERETE, xth2ElasticsearchBéss HITE £ MEXHEENER 2 —,

JSON

ELasticsearchf#iFiJavascriptst &5 (JavaScript Object Notation), thFt2JISON, £ XHFEFIEHER, JISONAIED
2WAZEEMXR, MBED2KANoSQLAUEMFERN, BHE. H2EBZHik.

LAUFEFISONE SRR T — A P xR ¢

{
"email": "john@smith.com",
"first_name": "John",
"last_name": "Smith",
"info": {
"bio": "Eco-warrior and defender of the weak",
"age": 25,
"interests": [ "dolphins", "whales" ]
i
"join_date": "2014/05/01"
3

RERIBH user AREBE %, BENLZHIRME LB 2BTEMNERNEISONFRT, FEElasticsearch izt R 1k 4
JSONFMHERE | ZELLIEFR L P HMERNEE & £ 9%,

NOTE
RENFAEN:ZSEEHE LR AT RHERRIES it 4 ISON, BEMEZEXES TR, Bikits

%&" serialization " Or “ marshalling "% N F & EISONBIHE 3, ElasticsearchB AR »ifis B # A RFEIERF5
{£EISON,


http://en.wikipedia.org/wiki/Json
http://www.elasticsearch.org/guide

FIasE—%

BMAEFRHT—DE 28R, BEET —LEXNEXN %, LN%kE(indexing). 3 (search) A REE
(aggregations), &Eit XA, FHATFTLLLIRElasticsearchfEMMEBEURHE ZHAREE — PN ABHRE L.

BMETRES ENE—EREHNERIES, BREREE D Lx2ERBRERR. BNBELSHNEINET PEIR
ABIRT X ERR,

FEL, ARk, FFisLANE A% H9R FE S R% 3 Elasticsearch B9 8E 108 |
~ AN -
IEBRMNEBII—TMRIBEZ

Bix AR IFEMegacorp TIF, et AJIHIRER I TFEMBNTE LBENAWE—IAIEZ, 2B FATFR#EAXK
RHAT R HEIE MAEEUTFRMFEK

o HiEREHEELMaMFE. BHFEMMIAK,

o RFEFMIIMMEEER.

o TR mILIERHR, FlaNBK30y LALLM R T,

o TR 2MEIERMES 4 M55 (phrase)iE 3R
o EERERPHRET

o HENFIF B REEON X LHIE

B 5 T3

BNEEEMNEE# 1 TR, 810 XRER—1 57 I, fEElasticsearchd 77 4 #IEH1T »» #hAUHEZEB (indexing), Ait
ERBIZEl, BNFERHEUR N 2 F TR E,

TEElasticsearch, X#%)a@F—H % B(type), mix £L x BEEF S (index)F, FA1RTLAB—LE 4 £t th @R Lt 5%
KREIREE

Relational DB -> Databases -> Tables -> Rows -> Columns
Elasticsearch -> Indices -> Types -> Documents -> Fields

Elasticsearch( B 0T LA &% 15 (indices) (iEE) , B— MR EL N £ B(types) (R) , B—1M#8EES
M (documents) (17) , REEIXHEESNFEE(Fields) (B1) .

[R5l &XLHX9
{RATEE B 2 3£ B2 FIZR A1 (index) X 1 8 EElasticsearch & REIME L, FIULAMLEELM—TXS:

o 5| (£id)
I EXpmd, —MERE(index)BHRZE & 4 K R IEE FIEIE R, ERMAXXEFHAIIMT, indextIEH
z=indices sXindexes,

o FEB| (#h:9)
MRE| =] RAIB—DNXEFE#EIRE] (£38) B, UMEEHLUELRSE S 4, 2 RESQLE
B INSERT KEEF, EAE, MRXHEEBLEE, FOXENES BRI XX,

o fEIHEZRE|
1 BE B A REESIBIN—5R5], BIINB-TreeZR5IRMNE4 R, ElasticsearchHILucene s F — Rl EIHEZR 5|
(inverted index)RY & 45 443k 2 BIAER B B,

AR, XEPNAMEFREASWERE (E— MRS , REZ#MNT 2THIRERN,

BTN REEEZES | E S P EEmBT e,



FRULA T IR TH %, BAVFRITOTRE

HEN R THXHE(document)iEIIFR5|, BNMNXEIETHLE R THAERER.
BB A employee o

e employee % FJaEF B! megacorp o

megacorp 38| 1Z 4 fEElasticsearch& &,

2 LR EMEREZN (REEERAAZHH) . BNEEET — DD HITTAANRF :

PUT /megacorp/employee/1

{
"first_name" : "John",
"last_name" : "Smith",
"age" : 23,
"about" : "I love to go rock climbing",
"interests": [ "sports", "music" ]
3

HE&EEIpath: /megacorp/employee/1 SE=HOER :

2F A
megacorp =R
employee itk
1 AR THID

HEREZE (JSONMH) , 887X/ THWMAERR. B&FUW John Smith”, 25%, EREE,

RE2IE | EAFTEMMANNEIEREE, LM ERSIKNEBELENFEROBIE 2B, Fi8ees EER3IXHY,
ElasticsearchBE 2 NEFIENRE X E, FTEEERFAZ2EHN,

BETR, EBENEEZHMAESZ R ITESR :

PUT /megacorp/employee/2

{
"first_name" : "Jane",
"last_name" : "Smith",
"age" : 82p
"about" : "I like to collect rock albums",
"interests": [ "music" ]
3
PUT /megacorp/employee/3
{
"first_name" : "Douglas",
"last_name" : "Fir",
"age" : 35,
"about": "I like to build cabinets",
"interests": [ "forestry" ]



o FRAE

L IEElasticsearch B2 F# 7 — L8R, BNTLUREL $FBRFBIET. F—1TEREBESLRLMA INER.

ix st FElasticsearch3 i, 3EE 4 %, BMRBHITHTTP GETi KFEH p Hhit—3&5|, 2 BFAMDEE A, RIFix =EF
AER, BNEALLREFEBISONSIHY :

GET /megacorp/employee/1

b AR BRE S — S XMTER, John SmithMIRIAISONIEE STE _source FEEH,

{
"_index" : "'megacorp",
"_type" : "employee",
"_id" 1L
" _version" : 1,
"found" : true,
"_source" : {
"first_name" : "John",
"last_name" : "Smith",
"age" : Z58
"about" : "I love to go rock climbing",
"interests": [ "sports", "music" ]
}
3

BAPBTHTTPAE ceT AR, BB, BT LUMER peLete AEMRIAR, £ veap FiER s EXRERE
£, MREEHEOFEENHE, RNREBE ot —K

HREEEER

GET i RIER i ¢ —ARBEL MR BURABZMICHY, MRt —F 2 — L AT, NG L8R |

B L X — DR $RIEREE R THEK ¢
GET /megacorp/employee/_search

{RET LB EIF AR IR EF megacorp 32510 employee %8, HERHRMNELEMFEAXRTF search REVKFERMISAEID, m A
B hits FEPTETHBNABEN=ZNXE, KNER T HERSIROFIL0DM 2R,

{
"took": 6,
"timed_out": false,
"_shards": { ... },
"hits": {
"total": 8,
"max_score": 1,
"hits": [
{
"_index": "megacorp",
"_type": "employee",
"_id": g,
"_score": il
"_source": {
"first_name": '"Douglas"
"last_name": "Fir",
"age": 35,
"about": "I like to build cabinets",

"interests": [ "forestry" ]

3



"_index":

"_type":

"_id":

"_score":

"_source": {
"first_name":

"last_name":
"age":
"about":
"interests": [
}
}
{
"_index":
"_type":
"_id":
"_score":
"_source": {
"first_name":
"last_name":
"age":
"about":
"interests": [
3
}
]
}
3
IR

"megacorp",
"employee",
nyn,

1,

"John",

"Smith",

25,

"I love to go rock climbing",
"sports", "music" ]

"megacorp",
"employee",
non

1,

"Jane",

"sSmith",

32,

"I like to collect rock albums",
"music" ]

o j AR AR EFBANTREERITES], MAXEXEATTENRIEEEP—RNEL A 7 BRIERE R

HERINFRBEEHAET.

TR, L RMEREKPITESMIth"BI R T, EMEIx—R, BiEEe

BT

hERZBRNERAE EMTEER

ME 5 TR B (query string)iE3E, EAFKMNEEBURLSH—#E4%5i450

GET /megacorp/employee/_search?q=last_name:Smith

BMEHRPRIBER search KigF, RERENEDERLTH o= . IHEMATLUSEARE R H Smith#y 4

{
"hits": {
"total": 2,
"max_score": 0.30685282,
"hits": [
{
"_source": {
"first_name": "John",
"last_name": "Smith",
"age": 25,
"about": "I love to go rock climbing",
"interests": [ "sports", "music" ]
}
}
{
"_source": {
"first_name": "Jane",
"last_name": "Smith",
"age": 32,
"about": "I like to collect rock albums",
"interests": [ "music" ]
}
}
]
}



{FFADSLZA % i

L NFHREREET BN TEMASR = (ad hoc)iEsR, BRECHERRYE (M4 £¥EREY) . Elasticsearchiz
MENEE BRIEN S 45 S UWHDSL % 4(Query DSL), B 4 REENS 2. BAMEER,

DSL(Domain Specific Language4ii5i 45 & iz 5)18 EISONMU A & KEF, B A1 AT LUR # KRR Z BIK T Smith" 89 & 34

GET /megacorp/employee/_search

{
"query" : {
"match" : {
"last_name" : "Smith"

}

BRROS52ET £ ERNLE R, MALEIELAAMTRE, BNTBEERSHFTRS(query string) A58, mMEFE
Bz RERE, xNEREFERISONKR, HAFEAT natch 128 (592 82—, EABMNEEETENESTES
EU) o

BEE XBER

B ERTMNE 2 —L&, HBMNERIBEEHIEK S Smith" R T, EEHRNRAEESINES AT T, HAMEEE
fih—Le2l 7 RN s B3 (filter), B A A FMBAMMMIT— D #HbiEsR

GET /megacorp/employee/_search

{
"query" : {
"filtered" : {
"filter" : {
"range" : {
"age" : { "gt" : 30 } <1>
}
i
"query" : {
"match" : {
"last_name" : "smith" <2>
}
}
}
}
3

o <1> XERDH )2 range it EE(filter), EAT A HMAMBEERATI0 4 BIEIE G2EE : age FERATI0MEEE) |
—— gt fX3K"greater than",
o <2> IR & i) 5 BIMY match i&EA(query)—H,

REFAEELEERS, BNGEEEENE S #miitit. REMERNBINT —Nit 2 (fiter) BF TR @ik, A&
BEEFAT ZEH natch 38, AEFHMNR I TI—132% BEFEJane Smith"BI 7 L7 :

{
"hits": {

"total": i,

"max_score": 0.30685282,

"hits": [

{
" _source": {

"first_name": "Jane",
"last_name": "Smith",
"age": &2,
"about": "I like to collect rock albums",

"interests": [ "music" ]



ENER

BRI A IEEREBR G L GENETE, BaESRFik. BN X~ HESRNER, 2XER—MaafiR AR
2 3 HITHEE,

BiSaERAEE% “rock climbing”# 5 T :

GET /megacorp/employee/_search
{
"query" : {
"match" : {
"about" : "rock climbing"

}

RAT LB EIFAERS 2RI — B8 natch & #1258 about FEXHH"rock climbing”, 1SS E A NTEXH :

{
"hits": {
"total": 2,
"max_score": 0.16273327,
"hits": [
{
"_score": 0.16273327, <1>
"_source": {
"first_name": "John",
"last_name": "Smith",
"age": 25,
"about": "I love to go rock climbing",
"interests": [ "sports", "music" ]
3
}
{
"_score": 0.016878016, <1>
"_source": {
"first_name": "Jane",
"last_name": "Smith",
"age": 32,
"about": "I like to collect rock albums",
"interests": [ "music" ]
3
}
]
}
3

o <1> XIS

— % ElasticsearchiRIEHE X i 0 HEF, HXFORBEXE S 20NTEERSEH, E— 1 &a2REH : John Smith
B about FEXBAFARIE E“rock climbing”,

{BEHH 2 Jane Smithtt M TELRE ? REE“rock”E46H abuot FERFIRE T, FAH RE“rock” iz X
m“climbing™%%&, Pl _score E{&FJohn,

XM FIREFHIE 4% T Elasticsearchifil st T2 X FRIER A H A ROE X E R RN LR, XM (relevance)BiS7E
ElasticsearchIFEEE, MXMER 54 A XREEIEE Fiz F RECEMNAF TR SZRKHRE,



SRR LR

BEHEIF B rh 2 A 2 AR, (BRAHRREECAHEIN 29 F55E % (phrases), HIINFNMEE £ 4 about &
El

SEEESE 5 “rock climbing”®I 7 T,

AT 2L EMR, Ffi1fF 44 match % B % match_phrase :

GET /megacorp/employee/_search

{
"query" : {
"match_phrase" : {
"about" : "rock climbing"
}
}
3
2T A 2R E John SmithAIsTHY :

{
"hits": {
"total": 1,
"max_score": 0.23013961,
"hits": [
{
"_score": 0.23013961,
"_source": {
"first_name": "John",
"last_name": "Smith",
"age": 25),
"about": "I love to go rock climbing",
"interests": [ "sports", "music" ]
3
}
]
}
3

oo AHERR

R% 5 AERMENERLE RPE S (highlight) CELRI K42, LUER » A LUDIE 4 2 304X 4% ITEE & 34,
Elasticsearch & e F R 2IEER S,

SEFATERZ AR5 A _E38A0 highlight 53K :

GET /megacorp/employee/_search

{
"query" : {
"match_phrase" : {
"about" : "rock climbing"
}
}
"highlight": {
"fields" : {
"about" : {}
}
}
3

YHMETENED, RSz aEANER, BRKBEI— MU nighlight BERD, XEBTIET about FEHT
EEAICA R ER, FE <ems</em> @ B LEEIAY %59,



"hits": {

"total": 1,
"max_score": 0.23013961,
"hits": [
{
" _score": 0.23013961,
"_source": {
"first_name": "John",
"last_name": "Smith",
"age": 23,
"about": "I love to go rock climbing",
"interests": [ "sports", "music" ]
iy
"highlight": {
"about": [
"I love to go <em>rock</em> <em>climbing</em>" <1>
]
}
}
]

<1> The highlighted fragment from the original text.
o <I>RANAPEZHIFER

RALERRE D iz BERTERRTNED.



2

=5, BNz —1TEKREETH : A EERERR R B 9. Elasticsearchiix 5 ThegrU K52 & (aggregations), &
RAMIEBIEE s EENE 0% i+, BRIRSQLFH crour By (BZIIREER K,

EANEF, GERENBLEIRZ R R DR LR

GET /megacorp/employee/_search

{
"aggs": {
"all interests": {
"terms": { "field": "interests" }
}
}
3
BigiEEREER
{
Tieles™e 4 aoo By
"aggregations": {
"all interests": {
"buckets": [
{
"key": "music",
"doc_count": 2
i
{
"key": "forestry",
"doc_count": 1
i
{
"key": "sports",
"doc_count": 1
}
]
3
}
3

FNALUEE A DR AN E FEXEB, —DPEXRBNK, —PEXREH, ZERSHBEFRERRLTEY, EMNERE
)5 BRI R B SEM. MRBNBREL"Smith"BINH 2 2 BHRZ 000, HiRFZRMEEE D -

GET /megacorp/employee/_search

{
"query": {
"match": {
"last_name": "smith"
}
i
"aggs": {
"all interests": {
"terms": {
"field": "interests"
3
}
}
3

all_interests B2 TR B ESICEEZAMNXET

"all interests": {
"buckets": [



"key": "music",
"doc_count": 2
}
{
"key": "sports",
"doc_count": 1
}

—

REBARFDHBLC L. B0, LHBMNEFEM LB TR ANTEEER

GET /megacorp/employee/_search

{
"aggs" i {
"all interests" : {
"terms" : { "field" : "interests" },
"aggs" i {
"avg_age" : {
"avg" : { "field" : "age" }
}
3
}
}
3

2ARXREEMRESEREME &, BRKBBZHER :

"all interests": {
"buckets": [
{
"key": "music",
"doc_count": 2,
"avg_age": {
"value": 28.5

}
i
{
"key": "forestry",
"doc_count": 1,
"avg_age": {
"value": 35
}
i
{
"key": "sports",
"doc_count": 1,
"avg_age": {
"value": 25
}
}

MEEXERBNZAETRAN—DEELRE. BNKRIBEBUARENBENIIR, BEAESMXBHEN N
B avg age ISR LA LL 4R 5 O IG 0k,

ENfERIKIBRREERAR 205, BRTURZMHEIMILE 2HRAMD A B A X ERMTTK. KLEHIENEDIUR TR
BEIRERAT 2 £ BOERHE |



iz

L MIEIIER 1t TElasticsearchBIZHBER — MFRPES], YRXRAB—ERE, »TRENE, zHRZSIFEREK
—&H#EE. EfL BE. BRMURMOTES. ExthBRT wBELRRNERZ L85, TREE, RFZHRNKE
REFHAERRELA |

AlRE AL A LRE RIS, NEEMAF AL, e, APMWERBOIFRAXL B m Y, HELE T #
ElasticsearchBy T{E it 2,



2B E

£ % R FAIREIElasticsearchAT My BRI LR (BEELT) MR 4534 EPBAIEIE, BiMWERERZ2AaHT —L&
A 453k &5 35 {RElasticsearch#l{a{# FH, FARIZRBXME, Elasticsearch DHmRmLE, MEML A EEI MR RIERH
8 x4,

2 A MElasticsearchERARE LHZERH, EHEFMAIREMEEMAXRTIHBR Rh. DH. EHLANEHBD
HABSHIHR, MAEEL AL TERENGF, BRMRMFERBLON F RIKFRET, —tIRFHE—#
E’\JO

ElasticsearchBI A F @O AR RAMNE M, —LRFHEREEE B 35K :

RS R B TR ERNE D B (shards)H, EFMNATUFEEF ML K+,
EERNTRAY RTEED R, SEIHRIFERL H.

SREN Y RIRRBIERTR, MILEASEEERBEE 2 K,
ERHPHER D REBERREBIBIRRE $ =
éWM%ﬁm%#Ei%%5W§ﬁﬁmﬁwﬂ%é”A% Mo

LR EAR B, (RATLUBEX FElasticsearchD AR TE S, XEE 5 EHL MMMy BREFMBELZE ( (2
HREE) ), MALEXEEH ((DHERAXR) ) , NEARTOGRER ((HHRER) ) , PAEMALURNEAT
B ( GRADRDY ) o

XEE SRR iEH R eitB R LUME AElasticsearchf, {H2iX LEREEEBIRE R A ER T #ZElasticsearch, 2
W CNAREMEET TENEM O LF M.



'35

‘o

ien

IIEAR AT LA e 2w R BKElasticsearch o] LU LE(t 2., TIE % 4§ 289 EF, ElasticsearchB N FIREZE ) RAFTAVEE, 2
S)Elasticsearch&IFM AR ZER T : ARSI ZRE |

H4R, KTFElasticsearchfRigBI#%, &> DS, METUMKBREFHEEME Y R, , ERTULREESHH
?EO

AEEREONENTMFIFELEER, B—IEFHIRBE—NER, ERKRESESEFREHIRT. NRIFRZR]
wmE, XERRAEABEFTESIR, ElasticsearchEFEMNBHAEMBRUERER » THIEL THERNERE, 45
ER M AR AT R AT LARE ot (B 5 X Lo EE



(LS

IFTEET

FZ e kM, x2XTFElasticsearchDHRIRIEM— LA TEFME—LD, INEDHNMBL—LEBBHABMA
&, BlINgEEE(cluster). ¥ m(node)#14) F(shard), ElasticsearchB94 BALE, LUK & a04 2 FRFE 4 e,

RExEREizM—ARATLL K ot 5 S B ElasticsearchM A B LD K. EHIMNELB—(BR A EBIRIER
ElasticsearchIER TIERAR, RALIEBkt X, LIEBES M.

ElasticsearchAFwEB T AT BMWR%. ¥ BHNARTLIE W % BIFHIER 4 25 (UL A4 E(vertical scale or scaling
up))E Y = ELMAR 42 (BMAy B (horizontal scale or scaling out)) .

ElasticsearchBE M BB KRB AR R S RIFHIMERE, BBy BthE—EMNRRYE. EEMYy By ze2Bas, ©ildig
N SR 1 5 R AR N AT SR,

SHTFRSHEIBEEMS, MRy BREERSMIEFHHIER KN X A X LHRM% 4. stHb3;%, Elasticsearch®
EZ206EN  eENAEEY SRRESyr EMaYH, XERSMNEFTAEERDX L,

ERXRERHAVFIRRINME 6 B IRAIEEE (cluster). F mi(node)F14D K (shards) IR IRIRME Ry B, FIREEREEHEREK
HZ 2,



ZEERRT

MRFEMBH—TERBHF R, REBENRS, I PRFHNTFERE-DES RIER

NODE 1 - * MASTER

—N % B(node)t R — MElasticsearch2 5, M—MNEE (cluster) B—PMHZE N mAEK, TEAHEEM cluster.name ,
ENHRIE, 2ZHEMA H. BEFNS SMAKBRRY =, SERSRMEHFEEHIE,

KPP RBWeF AT P RA(master) CRAKEERFPH—LLE, FUIFESIMIRIRE BMIBRSY _F. 9
RIBESESXH 5| NERHER, ZBRERE NI RIAMERENIE K MY RHMEA. EA T KA
Ev M. BNBIFANEFRE-—TTR, FUERRLSET RNAR,

B2, BA18Es SERTBIEM % S(any node in the cluster) @15, SIFT ¥ &, FA—N P SEAMBEXXEEET
M|l BN L ERIAFBNBFERBFAEN S =L, BMBENT R4 2 RES P REINEE, SE—RO%
= pif, 1x—t)#REElasticsearchy BB E IR,



SEHER

{EElasticsearchfE B AL % 25+ B ZER, BERRE—INEREEN : £EEE (cluster health), ©
A green . yellow = red %ZI_T status ;

GET /_cluster/health

E—NERERIINERED, SHERO—E£EFER2£4U0TF

"cluster_name": "elasticsearch",
"status": "green", <1>
"timed_out": false,
"number_of_nodes":
"number_of_data_nodes":
"active_primary_shards":
"active_shards":
"relocating_shards":
"initializing_shards":
"unassigned_shards":

’

’

© 00 0 O K B

o <1> status mIARREXBHTER,

status FRIBH—DPEANFREETEHNERS TR, =MHHeRT

me =L
green FBEEEMERNS F &
yellow BEESATH, BEFR2MBEEHS & A
red TRENES FETA

EETENEY, BB+ LREESD A (primary shard)FE 9 F (replica shard), 3 B ix L3R B IE 52 17 R E Y

== .
=L,



pyIlIENE]

A T EIEARINEIElasticsearch, FMEERS|(index)—— N x @RI A, £rrt, RIIRE—TAKER—
HZ 9 A (shards)i“:3 5 63 & 22 4 (logical namespace)”.

— N9 B (shard) 2 — P&/ & 514 TE % 55 (worker unit)”, & R 2R ERBIMAAEHRIEN—/NFE, EETEN CEADRE)
—8, BteiAYRFNIERE, EREAEREMES F2— N2 —8LuceneszfIBEa, HEECAEHE— 1 EMN
BRI, BNUXEE#IERSIES FF, ARBRNNEFANENAERZS CiEE. MMKZiE, thnEksE
5818,

4 K B FElasticsearch7E{RIVEEREFR D EREIE, BRIED A SERIENRSR. XRETEHESRT, RE0H 2B IRERS
MR, BIRIEREY B/, Elasticsearchf$ & B s EMRM Y e TR o R, LUEEEHRISTEE,

2B AR ESD A (primary shard)=k& £ %4 F (replica shard), {RZRBIFHENXEBT—NEMMES R, FIAESH
HEERTE T IRRZEEIF 4% DR,

Hit XD A F4L D BIERERY, REDRATREOERER. BANKATERESIURTRMERRR
EHFHBIRDN, SXOERNNE £ E. ME3RSIM S g REISHE, LURARERER o6 & o )

SRS RFREZEEDRN—1EIE, ERATRUBENTRESE, EREMEZEREBERY, AR THRIERMLRSE

iz R
INRBESTERRIIETHEEE, BREF D FHBESRM:N %1k,

IERMNEREP—NE T R LB~ DY blogs BIFREl, —PRBIFGAERSNED R, BE2) TETHNER, HNMRER
INEDRH—TEFDA (BIEDRE-—NTEFDAxE)

PUT /blogs
{
"settings" : {
"number_of_shards" : 3,
"number_of_replicas" : 1

}
}

Bt i SRBIR9 % — 1 REREE -

E NODE 1 - * MASTER
%
HE1E]1E
U
FMPIER M EEREGR L ¥ S5ER (cluster-one-node)——=1"E 0 F#E D EE node 1 . MRBAIMELER & ERER

(cluster-health), i1 LEIUTER :

{
"cluster_name": "elasticsearch",
"status": "yellow", <1>
"timed_out": false,
"number_of_nodes": 1,

"number_of_data_nodes": 1,
"active_primary_shards": 3,
"active_shards": 3,



"relocating_shards": o,
"initializing_shards": o,
"unassigned_shards": 3 <2>

o <1>EEM status HIER vyellow .
o <2> BAM=ANEHDF R EBWOER Y =L,

EREBRIRN yellow EREMANESD H (primary shards) 5 # 37 Bz 177 — S BB 2 AT URIIMESEE 3 k—A
2549 K (replica shards) iz R ELMAH, Exx LAEM=E49HAIER unassigned (RDE) RKA—TMER
WL P M. ER—TY S LREEENFIERIAZREEVEN, MRXNYRBET, BAAENEIERIAER K,

AERNIEH O 2T S, BRKIBEEREAHSIET S BEOBE £ KA.



IBINERRE 7%

FE¥— P REZITERER £ SEEN AR
W& K,

BRERBERURLD. F2WEFANTLE 3 53— 9 SRR BRMPEIET

BHBINH =

BT HRERBME-N T AFLETHA, {T__[LJ\@FH'—:?% N RBERNAR BN TR ( (&7
Elasticsearchy —%) , mMBZER— N RAUSER—NE %o

REE_ANYAEE—NY 2BGHEEM cluster.name (G5F ./config/elasticsearch.yml /&) , BRLEEE % £ s.3EN
AB—D RBEE, MREE, v AEKRERBEET 98, XTREMAT BRER, NEMHAGEELET ¥ =8

1%0
MRBAM B TEZNE R, XDEE 52 UM F R B (cluster-two-nodes)

W H REBF—FENE D F RS0 K ERR D B

NODE 1 - * MASTER NODE 2

CLUSTER

BN Y RINAEE N, =NEHEH (replica shards)BE 2B OB T —S5=1NEDHF——st . BEHERBEEZR—NH R
B T R I BT LUR i BUE Y ST EE M,

—ERREIN XA E A RFE#ETO AP, REFETEFIRHNES P R L. ITLURRINPBEEE Y RNE
% R EE#R AT LA 3R

cluster-health HIERIIK SR green , REMKBEFMAMNGNDF EMELRN=AEFSR) HMEATH -

{
"cluster_name": "elasticsearch",
"status": "green", <1>
"timed_out": false,
"number_of_nodes": 2,

"number_of_data_nodes":
"active_primary_shards":
"active_shards":
"relocating_shards":
"initializing_shards":
"unassigned_shards":

O 0 0 0O WN

o <1> 5B status &= green .

BMHERTRELIEN, MARSTAN.



MRy &

FeE u AFRKEE K, BAZMAy B?MRENEHBE=ZNT R, RONWERIBRBN, XetEWH T =% RER
(cluster-three-nodes)

D HREBWEMDEUAFE 1 &

NODE 1- * MASTER NODE 2 NODE 3

CLUSTER

M Node 1 F Node 2 I F E LW HEIFH node 3 £, BRBNYABMEARNSFH, URBZRIN=1. XBKEED
B %R (CPU. RAM, 1/0) B VMDEHEE, s#EMORRESERIFNRA.

DEREHRB— N RERANIERSIE, cAUERL—F SMWME %R, FAX6NSHF GIrESRM=A8H2KF) &
MNALYy BRZEHN TR, BNIRLEE—NDH, ZIHEMALII00%ERX NS RBERT.



i

LR

BREELMI AU BHRNUEREZRF6IFTR?

=

EDFMHBETERSINELLTE, £hit, IMFELTHEE#IRSBHENZAHE (LB ERUR TR
B, BEHENERBER) . 4%, &g Y R—Eg B EDRREEF D FLKE, FUMEBENTRES
KR EBNEREHEMB K,

R

SHSFNBETU R THPNEFPH AT E, IRFHRNTURBR Ry KB L/ NMAE, LEMIBMEH D F Bk
2, MERFEM 1 T2

PUT /blogs/_settings
{

"number_of_replicas" : 2

}

I8N number_of_replicas El2 :

NODE 1 - * MASTER NODE 2 NODE 3

Ro ro| [r1] [r2 m | R

CLUSTER

MEFETLEH, blogs REIMERINTH : ENESRMENERIDF. XEHRER MBS BREIINH =, BRIIEM
BN R—DoR. SHERMNNEREERELEN= Y RER B=S.

==
/E/%\ .

LR, AREFELWEHN R EREBEN Y R LHTEERBERNIERE, EATNYREE ;P B/ LEN S =%
B GEEE KB RMBEFNTHORINY R, BN REHEAK, RMEEMELE) . REZIENEYE
ReEEMHE,

Tt ZEHANER Y RERERNEESHTR @3 U EFERIEE, BNESRERZAN Y ABEMR £ KK
=



R % H R

F B 4% 1¢ Elasticsearch®T LAz ¢ 7 sk, FrLLEFRA1k 4 2%, MRBNABEE NI mM#RE UTEHaES
m) , &gt

NODE 2 - « MASTER NODE 3

i
&
=
=~
o

BMNAENFRE-—PEFR, DAB—TEY RKLRFNIETR, FURENBE—HEURE Y Re$ T —NHNE

e

1”,.5\\1 Node 2 o

ESR 1 2 EHRMNAIE node 1 HEZREK, BNWFRIIELZREI P RETREBT, MR 145 ERFEER, B
TG EEIRE red : FERAAEZ Y RETH !

FEMRAZRNANEIDFNEBENEAM Y REEEE, AT RE—HERIRF XL Node 2 Fl Node 3 LHY
DRBBIAREDF, KERREE yellow KA, X MEARBATHRE, BMFEHRT —THFX.

K LERBEIREAR yellow TIARE green ?HNME=ZANELH, BEFNEETEINIOASEANEHSE, YR
B—MEEL. XEIEFHAAET green KA, TEFRAXBDRD @ BYFHATAIE Node 2, FATHRFKIBATLUERE £ K
EBHIERTEIT, B4 Node 3 RBEBNDHIE N,

MRFMER Node 1, KRS DEARNEF DR, 2RRAEZEF RUEF—B. MR node 1 KIBE BT REVE
n, ERszXBANRTN, EREEHEHRELE N BELTEZENEHI.

AIEIR L 2 3t 90 B in{Al fEElasticsearch AT LUK 4 B R EBIFEREH T — DIEME AR, ETERBNMBERIRDRESRE
HESm S,



BIEESMT

T RFELE, BAR—H#N  AnBEARNNERARS. EHBEHAREHBEHLLSFNT S 2K, BNEEET =
HEBUIXHRRRA T HAPH L FRERLLTE, BTFRA—NANZFHEmalthit *BEETLHIE L,

EaxRh, HFTIEMEHERLENGEFERTE—#H, —PATRE-IRELESS, 3 - PATRERE-1IF
NS5, BEATEAEHE, —DPATERE=TEmailitit, EttATTRSEE. AEFATEEA MK, BREEA (5
ERERBAN) AERE—,

HER I RHERESZAUZRE, —PREZREDENKTNLERLEEFPESBES #2002 E, BB IEX
FEF.

HHNBEHRLE R E P BEET, fat, BNUTHINEBEEF#EXRERE LR, BYTERLFRE,
EMEENE# AN FBARNREETEEET.

BRMAEEUS RO E4 I RE ? B TFEARREYBNNRFERER, BNTULITERKE, BHREARNR
SEMEHEE,

st & (object) BHEES (language-specific) FIRER (in-memory) HIEIELE #, H TEML | £3E, HEEFHE, B
FE— AR ERTE, JSON (JavaScript Object Notation)2—MA I X AERTHRHU AR, EEL2HMH
NoSQL SRR 0 — M E 2 470, Bt RWFFUE HISON, BT % ISONHE(ISON document) 7,

Elasticsearch@ — M2 IS i (document)F #4812, B2t MR LIE#FH 1 RS £ WEBL —F7{ERISONX

B, #5w, —BXHEE#TEElasticsearchd, BIEEEME— % S ERATUE» R,

LR, BNARFETE#EE, cB2RENRES 0, 2AE2BRENoSQLIARRT RAHHN LS X F i R,
BefKIBFEE LN S i HRNEIE, URpLEFEFERAS| LUE L BIER REMRE,

{EElasticsearch®, B—NFEMBUIEAZKAMRSIN, BEEH, BNFEFNE—TRERIBATIRELR, MH,
SHEeHFEETRE, SAUER—IsiahfBAFREMNRERMATFES, U ANREIRD LR,

ERXR—EHRAHHETINAFERAPIEQIE, #3R. BEFAMMERE, BEl, FMFHFFROBIBNME SRS LR M % 4tk
e AFBEFHAMNF ORI INMA L £ TEElasticsearch 4%, MAKRIME ;LB 4113R[E],


http://en.wikipedia.org/wiki/Json

/N8 = e

BEAXZH A REESWEFEIE H TEETHIISONMR, 4k (key)RFE&(field)KE 4 (property) &=, &
(value) T LR F TR, #F. F e xEL

E"Jﬁ%o

"name" :
"age":
"confirmed":
"join_date":
"home": {
"lat":
"lon":
+
"accounts": [

{

"type":

nigns

"type":

nigns

"John Smith",
42,

true,
"2014-06-01",

51.5,
0.1

"facebook",
"johnsmith"

"twitter",
"johnsmith"

=R, ABANEH R

é{f—ﬁl

ez R BN FRFRHERTHIEME

BE, BAMERTE %M1 R (object)F1Xi(document), AT, EREX M, 315K (Object)fx 2 —TISONsTR——% {81
Fra%. hashmap., FHE XA, TR (Object) N AT LIS S H bt &R (Object),

1EElasticsearchm, X#%(document) X MR iZEERFHKE L. CIEMZMEM—IDINR T Z HEIR 21 R (root object) F71t

FAIISON,

A TTE R

— M XHEARBHIE. ©xE88 7 i#iE(metadata)— X FXHEHIER, =MD ATEEY /2 :

TR

_index

_type

_id

_index

R R
YR RB R %
SCAHBIME— 73R

B

3RBl(index) % T X REEKHE & BV BIE £ —E R BN F R MRE| X EBIRH,

Ex b, BNNBIERFHRSIESD F(shards)d, REIRE—ME—IHE NP R DEE—RENEHER, R

i, RRE—LERHE T —HNNEFTETARODH.

B4\ % HElasticsearchx:/0\BE A,

HFHRMNNBFEME, XEF#ERS|(index)d, FT

BT (REIEE) Z5 PiET A BHEERE, EBnE, Fi1¥;LElasticsearch® F a1 ER3|, FiME—FE
IR B2 3F— 1B B, ITNEBEMAREENE, TREUTIEAT X, THEESESES. LHAER website 4 3R3|

Z2N

_type



TEaAH, BNERMKRERTI-LESEY, fln—1 > —BEE. —Nite, IF-—Hul, 8I4KREET 1%
(class), XN EELTBUEFSAREXHFHEIE. user FWHRARSSHER. H5l. FHMEmailibit,

EXRRBHEED, BN2BEHERLMAREAE—IRE, RA3eNEEBENE Y. BIE, fEElasticsearch®, FHfl
fERMER x B (type) ISR AERBEY, F A M eEEEL wth 28RN,

B % Bl(type)EhE B SIS (mapping)sNE S HE L, FREAFIBERTII—4., A X ETHXEBEZER—
#5|TF, (B2 % BAIMST (mapping)& &ikElasticsearch AR XN EERSl, BATVESIE (IR ZH B3 E sLF
IS, BREATERIIFER M ELasticsearchZ B 3 & EBEWE 4 4,

_type HBAFALURAEH/NE, THIESTIHEAKES, HMNFHER blog #H £ BE,

_id

AR E—NEHE, B5 _index Fl _type AAH, FLEILATEELasticsearchiME—47in — PXCHRY, YalB— PRy, REFLL
BESL _id , ALLiLElasticsearch®E 4R E 2 4 .

He i

R AE—EHEMITHE, BNE RED) ZEHRi. R LEIRINTR, Fii18 2L EElasticsearchf 77 # X4 F @
it D FR—E 3, IEElasticsearchfid  XiSF AT,



REI =X

XA index APIZRE|—FHIBAT AW #FER, BREERNEEREHME. EMHA00, X8
H index . _type. _id E—HAE, MALUESRE— _id, HEWBER index APl AEAMEHR—,

{EFHBCEHID

MRIRBITHEE BARBF 2R (B0 user_account FEEEEMEFRRH) , MAATUREBEH _id, FRAXMHER
B index API :

PUT /{index}/{type}/{id}
{

"field": "value",

BN A HIFRB I “website” , #BUAMH “blog” , FA1:£1EHIIDE “123” , FBLXNRBERFGIH ¢

PUT /website/blog/123

{
"title": "My first blog entry",
"text": "Just trying this out...",
"date": "2014/01/01"
3
Elasticsearchi# i :
{
"_index": "website",
"_type": "blog",
"_id": TalzE"
"_version": 1,
"created": true
3

v R IEHERIZRE|I B2 WA, XNREIFEE _index « _type M _id JTTEIE, UR—NHFITHR © _version o

ElasticsearchF BN XEEBERAS, BUXE T (SIERR) #BRE _version i, 1F (MRAIEED =% PR AIFHRET
WHA{ER _version SHRAFRIREFHN—BOARERE 5 —E2 AT HAIERN.

H1i2ID

MBHRMNBBIEEEBRID, 17 LLiLElasticsearchBE # A HRAMERK. FREMEET TIb : pur HE “FE R NURLATE
wxrs AT posT ik "EEMETERSTR . (FEE  RRBEXEFEZEEMND MR, AESEX D
WINEIEAD _type F) &

URLIMTEREE _index M _type BPNFEX :

POST /website/blog/

{
"title": "My second blog entry",
"text": "Still trying this out...",
"date": "2014/01/01"

3

ARABERT £, RE _id FEREKT B ERNHE :



"_index": "website",

"_type": "blog",

"_id": "WMOOSFhDQXGZAWDTO-drSA",
"_version": 1,

"created": true

H#ERMIDE22NFH K, URL-safe, Base64-encoded string universally unique identifiers, 3t UUIDs,


http://en.wikipedia.org/wiki/Uuid

o FRAE

182 MElasticsearchmi 35 BXXXHY, FA1FEARMEM _index « _type « _id, BRHTTPAEN A ceT

GET /website/blog/123?pretty

R EE T AEREMTRIES &, EINT _source FE&, ©EETIEAIERE| s 1] % 4 ElasticsearchHI R 1A T4,

{
" _index" : "website",
"_type" : "blog",
"_id" Ta28M
" _version" : 1,
"found" : true,
"_source" : {
"title": "My first blog entry",
"text": "Just trying this out...",
"date": "2014/01/01"
}
3
pretty

EEENE OFRFRFPEM pretty S8, £LUTF LEBIBIF. RikElasticsearchZEAL#H (pretty-print)JSON## 5 LA
BEMBE B A% _source FERFARWEEL, SHIHETFERMNHAN—I

GETi#XREIR A ABSIE ("found": true} » XEERBEXEEZ2HE, MRFEMNFR—IDPIEENN, KIBELKEBE—1
JSON, it found AT false o

A, HTTPoR RSBt EER 1404 Not Found' B 200 ok' o FATAIEATE curl B0 -1 SEUSEAR % ¢

curl -i -XGET http://localhost:9200/website/blog/124?pretty

AT A 5 BT A

HTTP/1.1 404 Not Found
Content-Type: application/json; charset=UTF-8
Content-Length: 83

{
" _index" : "website",
"_type" : "blog",
"_id" "124",
"found" : false

}

¥R XAER— 89

BE, et HKMREIXEHNEER, FHE _source B, BRFREMBEASBHNFERRE title o KD 3 FEATLUE
A _source S, %/I\—r?ﬁﬁﬂ'lf}{ﬁﬁﬁﬁ%ﬁﬁ :

GET /website/blog/123?_source=title, text

_source FERAERTEHANEKNFER, MBI T date FE -



"_index" : "website",

"_type" : "blog",

0_dg® g Tfpg0

" _version" : 1,

"exists" : true,

"_source" : {
"title": "My first blog entry" ,
"text": "Just trying this out..."

}

FEIRRIBRFE source FERMAEHMBITERE, RATLLZ#EK ¢

GET /website/blog/123/_source

BAIRE
{
"title": "My first blog entry",
"text": "Just trying this out...",
"date": "2014/01/01"



BEXEERFE

MRMREHMHURA R E XERSFE
&, RBHTTPX :

Rt NBTE R RE L B—F A neao ERNRE ce1 o Head 35 RAERE A &

curl -i -XHEAD http://localhost:9200/website/blog/123

Elasticsearchi$£:3&[E] 200 ok JA & N RARBISTIYTELE ¢

HTTP/1.1 200 OK
Content-Type: text/plain; charset=UTF-8
Content-Length: ©

R ATETEIR[E] 404 Not Found

curl -i -XHEAD http://localhost:9200/website/blog/124

HTTP/1.1 404 Not Found
Content-Type: text/plain; charset=UTF-8
Content-Length: ©

R, BRARTRAES BB —ZXEAEFE, ERTRTNEVRKRIBFEE, 35— DHREZH R TRE6I B,



BT X

X t41EElasticsearchh 2 A T BY
EIfY index APl EEFRB|(reindex) NEE ®IE T,

PUT /website/blog/123

{
"title": "My first blog entry",
"text": "I am starting to get the hang of this...",
"date": "2014/01/02"

}

Eha A, i1 LIE T Elasticsearchi® _version 18017,

{
"_index" : "website",
"_type" : "blog",
"_id" "123",
" _version" : 2,
"created": false <1>
3

e <1> created #/7ig 4 false ARSI, B % ETEL2FERIDHISIE,

FATREEH MG, MREEFHOEETHXR, FnTLMER (RIIXE) Z51R

TEMNEB, ElasticsearchB 24732 [H3XAE A MIFRFRIN T — PN RBHF X, IBIRASETRRILEBEKR, BIRETEER 79

©. Elasticsearch7E R4k 42375 | 5 % B e 55 B2 45 ] BRI STHY,

EAENEE, BT (REBEH) PR update APl X DAPI AT i HRERIALREE,

BESZAF L EEERNEE, I ROT :

1. MIBXX 14 5RISON
2. BHE

3. mIBRIESHY

4. FREIFTHY

ME—HIARER update APIER X — I FBERJTE—NE pinig KBEAl, THEFEZE get # index iHK T,

{BZE 52 _EElasticsearch



6132 — D HT A

YREI—DXHE, BNNABERTECRT —TMHNEEBET — M 24FENE?

iFielE index . _type . _id ZEM—HE—IXHE, FAUERREXEEHMALN, R4 20AXNZER rost AL
ElasticsearchE sy £ ME— id :

POST /website/blog/
{0}

SR, MBREFERBEELY id, B siSsiElasticsearch i ;% fE index « _type . _id ZEEAFEFEZHR, #7T
MBIz mEATHAEE BNESHMMER—4EB. MIlk3EaECHNAR

B—FAEER op_type TS :

PUT /website/blog/123?0op_type=create
{...3

HEEZMWAERIEURLIEN /_create AR :

PUT /website/blog/123/_create
{...3

IR %K) T — DN E A, ElasticsearchfhiR B 1E E B TTEIEE A 5K 552 201 created o

»—hmE, MRBEHERH index « _type M _id BB 2 7F7E, Elasticsearch{&[E 409 conflict *A MR A, 4i2(E
BRPnT

{
"error" : "DocumentAlreadyExistsException[[website][4] [blog][123]:
document already exists]",
"status" : 409

}



i PR SC

BIFRSIEE 2 BB RS AT EA—, R A B vetete 7504 -
DELETE /website/blog/123

MR TR E, Elasticsearchi$&R[E 200 ok R ABFILA T oa m iR, EE _version HFEL2EINT,

{
"found" : true,
" _index" : "website",
"_type" : "blog",
"_id" "123",
"_version" : 3

3

MR XRIRFHD, FA1FEEI— 404 Not Found IRAE, kAR X AN :

{
"found" : false,
"_index" : "website",
"_type" : "blog",
"_id" "123",
"_version" : 4

3

REXHREE—— "found" MG false _version {KIBIBINT ., XE2MNE i FM—ED, CHREZ S = TREE

B ERRIRRE.

ENE (CEHXRY —=hREIN, mBR— DXt REIIEIME A L8R, ©REWs o En R, Elasticsearch
FMAEEMRCBERNEL RN EF RERE #THRABTHEE,



2 38 A28

LfEMA index APIEHFISEBIRE, Fi1:EURAHE, iEtR, RENEADHE(whole document)—RMEEFHRS], &b
BIZRB |5 K EM——Elasticsearchih R 7 i R E R B MR, MREMARSHBEHRT XN, thinnssuEs
=K,

BEwHE, ZHFR—DiE#H,. HABNEENBEERERREIEED, REE R HIEEIElasticsearch RZ2 4 7 LA
BFER. AP AR BHRXENNERED, IREB RIBHE K TFHRMNVIEERFLERE.

BAENERERE—NMELEN T, BR—THiEHElasticsearchZFR ABELBENEFER, BY4E—1ER,
Elasticsearch/ B E Z R B R —,

—X, ERREM—NMEH. BiE, BNESVUHET L IER. BRATANE1THwebit i, AERNLXE—HERN
T



Web-1 ;_ Web-2

:
\x

web_1 b stock_count KMZEH web_2 HAEE 7 B stock_count FIEE N B 238l G2ETE : web_1 BNEUE, A—RBEH

S




T stock_count o PIIETE web_1 BT stock_count BIETLEEITHE, xNHECE223H8MT, X web 2 BEIXE

#T stock_count Bt IX N FEREEM, IHMBEREUR T —H47, He2xT7aH, xPMuzBETOiE. ) - &R2
B Ay BCHErBESNER, REXRBRRYHELMIEENATEMEE,

FAHEMEE, FIMAEF NN Rk, BEZ & KBNWER,

EHEED, BAFERNTERREH L BEHHERT L%

A1, % ¥4I (Pessimistic concurrency control)

BRERREVEIE E R 2 AER, BihRNERS B L E, H TRRRRENIC; B Kb, SBEMNHIFREE—1TH
EASERTT, REHERIABMEHBNRRATLUES X TEIE.

% 20, FF % ¥4I (Optimistic concurrency control)
#Elasticsearchfff, Rz HEA2E L%, BARnbiyF, A, MREZFIBPEELET 1, EHRFEFE

Mo XEHEXEFREARMGWMABRDR, RrlERd, TUER2REH, RHHE (BF:R) IFEERGLA
PO

o a - il

Elasticsearch@ 2=, LSRR, BHEHR, XHENFTIRASEEFEIEEMNHE S Y =, ElasticsearchEl2RA %
MXERSH, EREXESHFREMETLITLEN, FTLF(out of sequence)Fix BV, XFMBE—MAEBEREER
AR XK it N REEHFHRA,

EXXFHAIRE index . get . delete iR, FAVBHENXEEE — version 54, X PNTAEXEHN T s il—.
ElasticsearchfE X 1 _version {RIEFIEIEEHERIEF. H—NEMAHAEFRAZE, CRW 6 LR,

HMFA version WX — R RIARBIBEFRE HIELUPRM £ K, FAI AT LUIEEIEE verion RMBEMER, WRIRD
IRASAZ AR, HBF KRR T

Let's create a new blog post: i F 1] B—NEHHEX :

PUT /website/blog/1/_create

{
"title": "My first blog entry",
"text": "Just trying this out..."

}

AR IR AR B— TR, BB version & 1. AEBREINBEHHFXN  BEEMEEIwebR 24, &
W, RERERHRA,

BRBEMEERNHE :
GET /website/blog/1

"ﬁ]ﬁ@k@ﬁ*ﬁﬁﬂg _version & 1

{

"_index" : "website",

"_type" : "blog",

"_id" T

"_version" : 1,

"found" : true,

"_source" : {
"title": "My first blog entry",
"text": "Just trying this out..."



RWIE, HBEAVELEFRSIEREER S, HMNZXMIBET version S :

PUT /website/blog/1?version=1 <i1>

{
"title": "My first blog entry",
"text": "Starting to get the hang of this..."

}

o <1>HMAFBFEHE _version & 1 HEFHFEN.
This request succeeds, and the response body tells us that the _version has been incrementedto 2 :

ERMIN, h ARG HEEAT _version B2IBMEI 2 :

{
"_index": "website",
"_type": "blog",
"_id": ",
"_version": 2
"created": false

3

SR, MBBMNEF=ITHREMNESER, KIBIEE version=1, ElasticsearchiSHR[E] 409 conflict IR ABIHTTP AR, #A k%
e

{
"error" : "VersionConflictEngineException[[website][2] [blog][1]:
version conflict, current [2], provided [1]]",
"status" : 409

}

XEFRBAIHET version & 2, HEHRNMIEEBRETHHRAZ 1.

BNMEEMMHLECATREENE R, BNTUSMA » MBI T X, MuzE®kFIEE— T, mxF LRI
an stock_count , ?‘Zﬂ'l?";'ﬁ%gi%ﬁ'#ﬁ%%%ﬁi*ﬁﬁﬁaﬂ1%%&99%&;?7‘%1’150

PR BATFI B BRSCAS B 5 KEBIER version B8, TR LR FEIREN 2 I 5 2.4 12,

{55 F A BR b A 12 R 4

—TE L R ER - L MBEBIRE £ My T8IEE, AREERElasticsearchi#7¥lE, XEWEMATREELET
£, PEFFEE N EElasticsearchd, MRELS N #Ef 7 X EHIENRY, MBR LERBIBFF L 72,

MR EHIE EBIRAFE—-—LE £ T timestamp F oI LU F AL S 89 F Bs——2 {REE 7T LAfE Elasticsearch#y & i) F
TFERRTEANAN version_type=external EFAXLERAS, RASHARELR, KFZH/NTF 9.20+418 —JavaFHIE
E"] long o

HEIRAS S Z AT AR ASEL BN HERLERR, ETERE version EASHRPBEN—, MELEEZEN
FHEEMRA, MREREZ, HAEMRESHRIEFHE] version H,

HERRR A S 4 FEFRB I A MIPR K APEE, WA ITE 6l (create) 3 XA IS E,

Bign, eIBR—NEESAEIRAES 5 BIETEE, AR A

PUT /website/blog/2?version=5&version_type=external



T

{
"title": "My first external blog entry",
"text": "Starting to get the hang of this..."

R, FAIBEEEIZHAIM version BHE 5

{
" _index": "website",
"_type": "blog",
"_id": "2,
" _version": 5,
"created": true

}

REFNBF D, IBE—H version 584 10

PUT /website/blog/2?version=10&version_type=external
{

"title": "My first external blog entry",

"text": "This is a piece of cake..."

HERKRINEY % B T HAF] _version # 10

{
"_index": "website",
"_type": "blog",
"_id": "an,
"_version": 10,
"created": false

3

IMRMEH T ENHR, BRRE—MRZAT—HBHRZL 2

$O

K 4 18 E A EB AR A 5 K F Y B 7EElasticsearch R AR



S B AR #T

(B —F, Bt 7T —Bad R, B, RAEEREXHEMES|FERERE, X238, A, &
F update API, BMAILUMER—MEREZBEER, FlanEsoigiE.

it TEEARAT E W—E N T REHER, ReeHE#, update APIAGUEBHERMMN, REEX, BNLUERR
EREEET T CHHMIGIE, PWEREIRRFEMZ B — 4 4 2B update APIRIBHERIMRRASN-ERRSIMRIE, Hiths
DT Hith T2 A EE S BURZRHIB L,

&= # £M update HF KRR EFEZ— PRI XESH doc , EREHINEXIHPF—AREHFE—E, FENFEFEREE
5, HFEREAM, #NMF, BNTUERUTFERAERRIN— tags FEF— views FE :

POST /website/blog/1/_update

{

"doc" : {
"tags" : [ "testing" ],
"views": 0

ISR ERAT, FAFER £ index 3% KE s m R -

{
"_index" : "website",
" id" ",
"_type" : "blog",
"_version" : 3

3

KR B BT _source FER ¢

{
"_index": "website",
"_type": "blog",
"_id": ",
"_version": 3,
"found": true,
"_source": {
"title": "My first blog entry",
"text": "Starting to get the hang of this...",
"tags": [ "testing" ], <1>
"views": 0 <1>
}
3

o <> FHMITHIMAFERE 2 HRIME _source FEEH,
FRARNANBEES
{F FAGroovyiiA

XEHEZHAPIREE % B EKet, ElasticsearchfR i RERAMA B 2HZ 45, MAZIFIEELZHAPI, BlaNiEsR. #
F. BRENXEEH, HATLOR 5 RKO—ED. LFRGFIEM scripts FR5I50E MB & 102 5 X 1T,

PAIBEIA 2 E 2Groovy, —NMRRBINREFEEMMIAZ S, &% % lF Javascript,. ©FE—NPE(sandbox)F iz
17, LFpIEZE R » %ifElasticsearchsi X + R %25

RETLE HASEXXHE) PREBESER.


http://groovy.codehaus.org/

FIARBESS{EF update APIERE _source FERMIAR, BEBIAMRNERLL ctx. _source Toxo 80, AR LAMEREIARINESR
E’\] views #{% :

POST /website/blog/1/_update
{

"script" : "ctx._source.views+=1"

}

Hnm A UERABRAEIN— N5 28 tags Barmh. EXMIFH, BNELT — N5 LM SN EE % S EHA
B, XfFElasticsearchRFAIUEEFIAHA, MABERZIBINH 474 0t AR 5 FFHIA ¢

POST /website/blog/1/_update

{
"script" : "ctx._source.tags+=new_tag",
"params" : {
"new_tag" : "search"
}
3

AR ST A N ARG KBS

{
"_index": "website",
"_type": "blog",
"_id": ",
"_version": 5,
"found": true,
"_source": {
"title": "My first blog entry",
"text": "Starting to get the hang of this...",
"tags": ["testing", "search"], <1>
"views": 1 <2>
}
3

o <1> search 134 B2 MWARNINE tags #iE,
o <2> views FERXE2HIEM,

BT & IE ctx.op A delete FA1ATLUMRIEAR T MIBRAE :

POST /website/blog/1/_update

{
"script" : "ctx.op = ctx._source.views == count ? 'delete' : 'none'",
"params" : {
"count": 1
}
}

BT A B N A RIS

BRI M EEElasticsearchZ i x| KB+ ez, BEEM 7w e nE, FANEMX D AEB N K E, BMRZZNHR
H, NATHEZINHBBEESS. SRNKBEF—NTEERNE, FHHFRK.

ju

FEZFERT, BOTLER upsert SHE L XA FEETFIE o 61,

POST /website/pageviews/1/_update

{
"script" : "ctx._source.views+=1",
"upsert": {
"views": 1
}



BE—RPATEANER,  upsert EHFRE| A — DI, AL views FEEH 1 BTIRXEEZEE, FIL script MEBHAR
B, B0 views HE,

BT

Ex—HNEd, Fos T NEERFE(retrieve) I ERE B (reindex) A EAE/INWE D, MAE/NKNS % EPRERTE
Bt 8. BEHTEETRHRX MR,

BER—HENEH, BNNE T OMERR(retrieve) 1EEZRS | (reindex) FIRFFFE/NIE O, AR A HZRME T 5 % SR
R, Fit xETEWEZDBR, B—DEMATRE update #ITERRB|eHER T XX MIERIKIATTAE % &£,

AT EERE KB, update APITEHFR(retrieve)yrEX 4 FRSUAEMIEAT version , REEEREZRS(reindex)HEil@
it index #HRIRAR, NRHM#TEIE/L R (retrieve)IE M| (reindex) - ERIETN T X414, _version SFANEEMRITES, REE
R,

stFZ A FRSES, XEBEERTHAER, AN, AP AEAERMTE LE, BINMRFERNFARRD LIS
L&, B —EHMN R EEF 2 XBEHEA,
LA LGB retry_on_conflict SEE BE X REBFB #H T, X update BIFHESTE L £ 4 2B E X ENEERA A

OO

POST /website/pageviews/1/_update?retry_on_conflict=5 <i>

{
"script" : "ctx._source.views+=1",
"upsert": {
"views": 0
}
3

o <I>TE#i2 K HERIERFHER

BIE A TR B MR T RARE, BRZE—MIRFEEEEEMNE R, FI index AP, FER“RESEEH(last-
write-wins)”#J update API, {EE{KIBESZ— version LS #IRER % 9+ % #£4l(optimistic concurrency control)
kI8 EARE F o TR BIAR AN



BERZ AN

{&Elasticsearch—#, #RSDIAYKIBIHR, BFH SN HRTUBRED 4R LML T4, WRIFREM
Elasticsearchf# 3R %N, H3F—PN—PHRER, BRMARXNZE—DiE KPP FERAmulti-getsiE mget AP,

mget APIZEE— docs #H, BUEMENH REL— DM _index .
MAERNTFER, BATLIESL— _source B :

_id JTTHIB, MRMERBRFE—H/L

_type

GET /_mget
{
"docs" : [
{
"_index" : "website",
"_type" : "blog",
"_id" 2
iy
{
"_index" : "website",
"_type" : '"pageviews",
"_id" 1,
"_source": "views"
3
]
}

R AR EE—A docs HE, BIXEZEE—Nran, BARREKELHIAFHI, BN X HMH LS $IRER get

request«f 5 AHER :
{
"docs" : [
{
"_index" : "website",
"_id" 2",
"_type" : "blog",
"found" : true,
"_source" : {
"text" : "This is a piece of cake...",
"title" : "My first external blog entry"
}
"_version" : 10
i
{
"_index" : "website",
"_id" : T,
"_type" : "pageviews",
"found" : true,
"_version" : 2,
"_source" : {
"views" : 2
}
}
1
}

NSRRI TR SEER — _index 1 (BEEB—1 _type H) , REAATUFEURLAE L —PNEGARY /_index T

# /_index/_

type o

RIRIBRT DATE 2 A0 R A X Loy

GET /website/blog/_mget

{
"docs" : [
{"_id" : 2 },
{ "_type" : "pageviews", "_id" : 13}
1



Ex b, MRMAXEEEHERE _index F _type , fRATLLER 4 28 ids FARKETER docs $04A -

GET /website/blog/_mget

{
THAR0 g [ U7, T4 J
3

ERBAE KRB AN X FREE. Bi1ELT £ H plog, BRIDH 1 BIXKI £ A pageviews » X DRFIERIHY
SAE R RIS A

{
"docs" : [

{
"_index" : "website",
"_type" : "blog",
"_id" "2,
"_version" : 10,
"found" : true,
"_source" : {

"title": "My first external blog entry",
"text": "This is a piece of cake..."

3

+

{
"_index" : "website",
"_type" : "blog",
"_id" 18
"found" : false <1>

}

1
3

o <I> XPHEAEE
By FEZANUEAEEH T AE— NN ER. B0 RN R SE 2R,
EE

REMEREE — MR AERILE, BHTTPHERRALERE 200 » F2 L, BMEREXEHETE, #HRBEIER
[ 200 , RER nget FKAFHI T, MREHNEFDIXEETEHEIT, RFELE found 4778,



BN ERF

LR nget FEHFFAT—RMEHRREANTE—H, bulk APIFHFIAMER £ — KR L 0L DY
B create . index . update B delete , X3tFRBIEETFHEFHXHNBIBRIEEER, SNITLUURE LTHEIES —
MRIZRE #1755,

bulk iFKAMT, EeE—RAEAIE

action: { metadata }}\n
request body I\n
action: { metadata }}\n
request body 3\n

B N e N )

BRI L UTFA "\ FSEERERN—T—THISONX ] i(stream), APNEEZNREETE -
o BTwAE "\t HSLRE, SERE—T. ZEBRFHBTERNDBMEBIFT,

o B—ITHEETERIESREE LHRITH, ENETFROFT—IRHREISONTREHELITHL

£ (BERRX) —ZHNNEBT A4 buik APHER R PR,
action/metadataix —47 % 3L T 34447 4 (what action) % £ £ X84 (which document)Z £,

17 # (action) s si @ LA JLF ¢

7 i

create X REFER B2, # 1 (el

index IR E R BAH, 1 (RBIH) M (EHHY)
update BEEH A, N (HEEH)

delete BIBR— D348, W CHIBRSCIE)

EFREl. 8. BHMERE D AIEESEE _index « _type . _id X EETTEIE(metadata),

BlanmibRiE REERGEZ A

{ "delete": { "_index": "website", "_type": "blog", "_id": "123" }}

i KA (request body)HSXAEH) _source A——NHEFTEEM—LFERURE M, B index F create BIEFTM, X2
BEED : R iR ARSI,

XEEF W update RIEFTLAE, MHRFKABIARK %5 update APl (doc, upsert , script FF) —H, BRREEARE
i% Ki&(request body),

{ "create": { "_index": "website", "_type": "blog", "_id": "123" }}
{ "title": "My first blog post" }

MRESL _id, IDFSWEHE :

{ "index": { "_index": "website", "_type": "blog" }}



{ "title": "My second blog post" }

AT ERAE—IE, bulk FRERELZXHEM

POST /_bulk

{ "delete": { "_index": "website", "_type": "blog", "_id": "123" }} <i1>

{ "create": { "_index": "website", "_type": "blog", "_id": "123" }}

{ "title": "My first blog post" }

{ "index": { "_index": "website", "_type": "blog" }}

{ "title": "My second blog post" }

{ "update": { "_index": "website", "_type": "blog", "_id": "123", "_retry_on_conflict" : 3} }
{ "doc" : {"title" : "My updated blog post"} } <2>

e <1>EXE delete 1T (action)&HiHK{E, & %#EE 5 — T4 (action)
o <2>itBRE—THITH

Elasticsearches i & & — items 848, EF N TE—NiERNER, 2RMRFESEANFRKWAFEER :

{
"took": 4,
"errors": false, <1>
"items": [
{ "delete": {
"_index": "website",
"_type": "blog",
"_id": "123",
"_version": 2,
"status": 200,
"found": true
2y
{ '"create": {
"_index": "website",
"_type": "blog",
"_id": R R
"_version": 3,
"status": 201
Iy
{ ‘"create": {
"_index": "website",
"_type": "blog",
"_id": "EiwfApScQiiy7TIKFXRCTw",
" _version": 1,
"status": 201
Iy
{ T"update": {
"_index": "website",
"_type": "blog",
"_id": "123",
"_version": 4,
"status": 200
1}
1
1}

o <1> A F ik REKINTE Mo

BN F i REBIRIIEI AT, FIUA—DFir KOG AT AR EH K, MBREFM—DiFREK, WEB error it %
BA true , REHZm Y REE SR RPRES :

POST /_bulk

{ "create": { "_index": "website", "_type": "blog", "_id": "123" }}
{ "title": "Cannot create - it already exists" }

{ "index": { "_index": "website", "_type": "blog", "_id": "123" }}
{ "title": "But we can update it" }

o R FRFRATIFEE create XA 123 Km T, R XHEBELEFEE, BREFXMIE 123 EHITH index iERKMINT :



"took": 3,
"errors": true, <1>
"items": [
{ ‘"create": {
"_index": "website",
"_type": "blog",
"_id": "123",
"status": 409, <2>
"error": "DocumentAlreadyExistsException <3>
[[website][4] [blog][123]:
document already exists]"
2y
{ "index": {
"_index": "website",
"_type": "blog",
D_d@Tg DT,
" _version": 5,
"status": 200 <4>
1}
]

o <I>—AHZMiEKEK,

o <2> XNEFRMHTTPIR S B HARE # 409 CONFLICT o
o <3> 4z HRHBA T HaiE Kz,

o <4>BEZMEKRINT, KAEBRE 200 0K,

FEGE bulk FRPRRFBRF—ENTREAES. BNFREFHITFN, UM ERNBNSERTRETE

1%,

TEER

{RATBEFER — index FEIA— type BEHBERSIBAEEKIE. H BN XEEEERNTEER S RE. BK nget

APIl, bulk #FRBATLAFEURLAER /_index 3% /_index/_type :

POST /website/_bulk
£ "index": { "_type": "log" }}
{ "event": "User logged in" }

IRKIB R LAB Z TEBIEITH _index 1 _type , IR BBEZN CREMAURLAEIEHBAE :

POST /website/log/_bulk

{ "index": {}}

{ "event": "User logged in" }

{ "index": { "_type": "blog" }}

{ "title": "Overriding the default type" }

ZRFTERK?

BIMEFRFERMEZEI B R SBRER, FLLUEFREX, AHEeHRTANAERSN. B—1TRE

B9 bulk FRAKN. Btz DA, HRETBRAMETERE,

REXD, BRAFTZ2—TEENHT. EREBUATIMBEMS, RXEBKRNNE & EURRIFIERM A K, F2H

2, XPMRES(sweetspot)it A S HEIM :

REWERSFENXH, BERDEIE K, HERFFHEE, HBREEMURNKNEKRT, FHREOBETUE

1000~5000 3442 1), HIRRIIXEIER K, AT LUERA s /NIHER,

BESRTIMRERICRWYERNZFREERN. —FDIBHXXEF—FDNIMBRXEATHEE., —MFRILR&IFRE

1E5-15MBK /N o






'35

‘o

AAEMREEINfIEElasticsearch M E— N DB RISLHF 4 T RAILEH. B, 2RNBKRE N, mMEFEFENRE
BT —t), XWEIEBIEETER, REBRNTEERINES S AR, AN ECENERE. BibBng kit
# FIAES AR A E DR 2B R RIS R X R LRI,



DI TF

EE—F, BNEETHBERARIABLIRENWFAMERE. FTEHNERRE THEXTHRIERNAEERFOFN
REVERXR A Y, SMERNE T IBERINE A ZH RAEBEMEHIEEElasticsearchil{A N H ERSBIFMT
{’FO

E—BEHRAVRA R LR ER e ¥ KA MR E iR R IR R NEED B R L P48,

==,
AR

TEHHERREEF LBz, {RFW% 4 T EAElasticsearchfFE 2 ERMENE ¥, 540Xk R
%R P,

i3 X—MaREBLRT BT RAMAIE, FirMmAMExEERULURSE, MUTSEHKE ¥ T,



B XA E 2

LRFRF|I =AY, EBWF#ELM—1NESF L, Elasticsearch2 f{a] 18 ST E F a9 B IR ? B4R o) B — PN
M, SRNAMER 2 zEFHED F1EED F2 L0 ?

HBERTREZMENE, BEHFNIRELRIM, Ext, ERE-THENEERE :
shard = hash(routing) % number_of_primary_shards

routing AR —MERFRH, BRARE _id BEALUBEEL. X routing FRBELBHRBER—ME, ABEKRU
FH)AHHEET— D RE(remainder), REBBEEKiZZ o Fl number_of_primary_shards - 1, XPMIFHERFE IR
END A

EMBERET A LTS ANREREEWRRS S ELBETEER : IREDFHBEBERELRLT, FBLAMEEE AT
KRBT, XEBIRKZHEFET,

AR ANEERENEDARIECENY REGRER, AEd, FERASEFRFENHEZ LY RESES.
HRE (B Evitik.

PREMIXIYAPI ( get . index . delete . bulk . update . mget ) BRIEIL— routing B8, EREBEELXHEEISHH
ST, BELEHERTUBRAEERAIE—ABINETFR— N AN —BREER—2 R L. BEE R &9
WBRIR A AT E X LM



EDRMES D RN E

AT HRER, BNBREEZDY RNER. e88—PUHH vblogs MEBIFMAERATNES . BIEDREAINESS
F. HRAND R ARBER—N% RLE, AUERNBOKEZ X

NODE 1 - * MASTER NODE 2 NODE 3

Ro ro| R R

CLUSTER

BAREY 2 EF RAEHFPER—DP R, BN RBERAREBERE K, 817 REMEEEEAMERN % R, AL
AL Rz 2 BIREN Y R, TENGIFH, BMHLEREHEKES node 1, ZNPREAMFEMZAFHKD R
(requesting node)

R’

BHMLEFRK, REOEEZEFBLAAE H RER, X TTE R #e.



HE. REIFMPRIA

. REIMBIERA KBRS (write)RIF, SNLAEEDF ERIIFTRT EEHEBRNEH D F L.

NODE 1 - # MASTER NODE 2

Ro ro| R A1

TEHMNFINEETDFHEFD F ERIFE, REIHBFR— D XD ERRFS 5%
1 % Pims node 1 KIXHTEE. 3RBIS MR K.
2. PREAXEN id MEXHETON oo B8 L HKE Node 3, 9F o IFXPFRLS
3. Node 3 EENF E#ATHK, MRBI, T L KEMEEBIGT Node 1 F node 2 IEFIH R L. HAMBEMESH R
WEMI, Node 3 MEMMEF KNP R, HKNP RBRELE /.
& pimE RIS on 5 B e R, XEERE2RERTELRMMENERD . REBSRENT.

BRZARMFREMA A MBI — i1 52, MARE I — L2 RIREMAE. X —k RBERE % ElasticsearchE2 2
RBaslk, it AT ABHTER AT —L gt

replication
SHBGARER sync o XFFHREDFBEIEH 2 RV A& EFIREL

INRARZE replication # async , HREEDH LHEHTEUREBOLE Pin. ERIBS# L FRAEF Y R, BRER
MEERY RRIEE.

EEMX N ANENER, BAM sync E St iElasticsearchi@ bl i 4 4. async EFI TSR A ERSFZHEE DA
HHIER T % %18 Z 8955 KM {EElasticsearchit #,.

consistency

RAED R EZREANTEAEHRE (Quorum)Fit FHD K (ALURESN SFEH Y R) TH, xZMIERERE AR 4
B4 DK, AENBETERNMT :

int( (primary + number_of_replicas) / 2 ) + 1

consistency FCFHIME A one (RE—PEDFR) , all (FRAEELSRMEFRDF) HEEAH quorum it 0 FH,

IR number of replicas BEFRSIHHIHILE, ARELEFDHNHRE, MABAEEHNES H SHIKE, WMRIREL
TREBINMERH TR, BAEHER :



int( (primary + 3 replicas) /2 ) +1 =3

BIMRERE2N T R, BRENEHD AT o EHE, Rl aESRE| S #IPREM I,

timeout

LR RIATE=/EH ? ElasticsearchREFFELZHN DA KA, BAFHF—D4, IRFBE, RALLEE timeout BHGE
TRIEMER : 100 RR100ZF), 305 /307,

3% .
AR

HRBIBIANE 1 MNEFHIDF, XBKREHN T #HE quorum WERZERNEHND . HR, XPNEARBIHELERM
Ea— P mERPHITERE, ATEFXNEH, AEHRERBTE number_of replicas KF—rtFERK,



o FRAE

MRS MED FHEZ—PERID AR,

NODE 1 - * MASTER NODE 2 NODE 3

TEENFNEEDAREHD A LR ELERIRFS 5
1. & pifs Node 1 % Egetiz R,
2. P REAXEN _id REXHEEBTOR 0. 08K o SEMNERINFEEANY L&A, e, B %i5KE node 2 o
3. Node 2 JR[Elendangereds Node 1 RFIREIAR /i,

TR, ATEER R, R REABDHREBTRAND F—ERBARED FEIE.

AHNERE, —IMRRINXEELFETES R LARRRERASHEF S £, X EHIDF 2R EXEREE,
ENREBINREXE, —BREERMINEE LA 7, XENEELRMNEFS B2 AN,



SEIES i a=

update APl 28 T ZBHREINzEHER,

NODE 1- " MASTER NODE 3

R1

TEHMNF NHTERBEFLEADRFL 5% ¢

1. & pifsh node 1 K EBFTHR,

2. BEHEZFKRIEDRAITET R Node 36

3. Node 3 MEDHFREXHY, BN source FEXMISON, REEEHHF LEERS|, MEREGHMAEEBRT XN, ©
LA retry_on_conflict X BHURBER L %3, BRI KT,

4. MR Node 3 FINEHHY, TR 4% % TREAFIFTARAE Node 1 # node 2 ERIEHIY RULERERE|, UAMASHY =4
HBE,  Node 3 RMEIEINA KT R, REROIAE i,

update APIRIER (HFrEE. FREIFMPFRY = IREIBY routing “replication’ “consistency #1 timout S#H,

EF S E

UEDR#LFRLERD R, H AR LEHER, MEL L BDEITRA, eEx Bt g BEH Y =
BESH, ENHTEREDXMFES £ 2MHEE, NRElasticsearchit £ B BIBHE R, BHRERFTRER &
M, FBEEIMEER N5 R STRY,



ES G LN

mget Fl bulk APIS#IREICHL XM, Z 52 iHK T REBEDXEAEND . BIES XX KIFRED 2 B X%
R, RE#HLBTEENT R,

—BEBIBN YR LY, RRBEZE-AEAGH— D 2REAE, KERELE >k,

NODE 1 - * MASTER NODE 2 NODE 3

RO RO R1 R1

&
=
=
-
o

TEHAGFIEL—D nget FRERS D XHEBRFES 5% ¢
1. & PIfFA Node 1 X 3% mget 7K,
2. Node 1 ABND R HE—NERBEARFR, AE#LIXLEFKRAENELSFREH S L. BRMERE#RE
I,  node 1 #4EErA N FIREILE i,

routing SE AL docs FMIEPN XYL B,

NODE 1 - * MASTER

«) [
s

CLUSTER

TEFHAEFIER— bulk HITZ D create . index . delete # update iFKBVRFFE 5% :

1. B PURFA Node 1 £ 3% bulk 53K,

2. Node 1 ABND R MEMEFK, RE#HLIXEFKRAENEDF L,

3 EPR—TME—IMEREMITEREE, A—MRENTSE, EoR#LFXE (FERRES) 4xtpNES TR, RE
PITF— N EE, EFP RARSAERETZH, PRESLFERIR, #RP REE w5 FHROLE ik

bulk APLERAILATER L Z{F A replication # consistency 8, routing SN EFNF K THEIEHFER,



AT L= HFIERER?

LFHMTE (MEY —Zh2y THEFRE, RITERN : “HH 4 bulk APIBE# THFNETRER, MARER nget API
— i fEFHISON%A 7"

HTEEXNEH, BNEEGEHONE—TER:

HEHENSIANXEBETARNES R, MO TRRIBTRETNEN Y RL. IBRREREHNENMRF
(action)FE#HH % Bzt mHI2 F A ¥ = Lo

MREN M5 R BETISONEA R, BREKRSHNEE :

o fRITISONA#A (BIETEEIE, "REIEEKX)
o HBEBMNEFRRE L ZEHRINDH L

ABEND FAE— e ReEa

oMb ix Lo 45 48 4 NER ¢ s A& =

o %EFREBIMDH

XATT, BREABHRAMEEE A LERNEKE, 2EoBESHEIRES HEBIVMIEE S M & 4147 5 OY8,

Bz H, Elasticsearchil @ MM % 2 X A —1T— T Bz IR, ©FER %782 s M#fTaction/metadatatT, L
REILESD B RIBIX A iEK,

FETEREEZ LB END R L, ZERBETRES, REZRIEEL 1. BDE R BERRNWREFEHRIT.



BR—EFRHNTE

BIBRTAE, BNBE2ZFRT MfAERelasticsearchfE # —1 # £ FINoSQL IR D R X A7 28— A LU — 4
JSON #4444 Elasticsearch, tELIARHEIDAFRE 41, {BElasticsearchEIEig K2 2 EFHUMEBEMEIEFHRHEE LK
BEE—MAHBIRILEHELR.

TR A AHAER 2 LHISONRY, TR B #HI5HE. Elasticsearch R RATF #4(store) iy, thazka|
(indexes) ST A A R 2 7 UHFIE 3R,

BN UEENTERMSETERSIFHE L4, MERWLt, £ %548, Elasticsearchrl LMERAMBMIZRE], LIIERIRIE
EIREIZR, RiLRKiL TUE &5 3R AN — LA,

A search can be: #%(search)aT LA :
o TEXLITF gender HE age IHMIFEREMALMIESH, join date XHMFER EEAHEF, MESOLML LS —
=
o XK, FILMERAMAEFEREERXET, RERBXE(relevance)BiFREI% R,
o HELZABLULASE,

BLIERMEFHEENEM, % TR xiEElasticsearchfE 1, MEBEBZUT=MES :

BR&F(Mapping) BB TEPE A
2 #r(Analysis) 2RI 2 IR A IR IR SR
SUIBNFEE S % i#9(Query DSL) Elasticsearchff IR EH. BRI E 2S5
D ERIMEBNRMRE—TIERMNEH, HBMNRE CRAER) —ZRdeil. AZEFHRMENMZR=aN—EEXER

—— R BB IRAER T AR R N THERA,
HARERR G 2P ATFIET S search AP

3% B A

AREE ¥ X F RO BUE AT LATE ix B4 3% Elhttps://gist.github.com/clintongormley/8579281

RET DA % Lo a5 B IR R Ui R a AT DA AT DL 52 BR A BB


https://gist.github.com/clintongormley/8579281

R

REXBERAPIR £ ZZ R (empty search), BREREEMIE 957G, RROEHRSIPRAMAEXY :

GET /_search

MERNE (BT RERE) 2BTFas:
{
"hits" : {
"total" : 14,
"hits" : [
{
"_index": "us",
"_type": "tweet",
"_id": ",
" _score": 1,
"_source": {
"date": "2014-09-17",
"name" : "John Smith",
"tweet": "The Query DSL is really powerful and flexible",
"user_id": 2
}
H
. 9 RESULTS REMOVED ...
1
"max_score" : 1
i
"took" : 4,
"_shards" : {
"failed" : @),
"successful" : 10,
"total" : 10
i
"timed_out" : false
3
hits

R PEREENEDRE nits , EBET total FERERTEEIINXELE, nits WAREE T LREIFATI0REIE.

hits BUAFNENERIMEE index . _type MW _id FE, WIAZR] source FERAXBHREEERLERPIHAE
AUEZEEASBXE, IT™RAEMEREIZERREIXEID, FEMREIMREFIHE,

BN Y R#AE— _score FE&, XEHEXMEES (relevance score), BEET XI5 & igMNICERE, BiAH, RO
Rk g RROAEBIESEN ; XBWKE, SRIXE score BFEHIAIM, XMIBERT, BiREEEETM L4, FRURE
HEHIER MR — B, RFAE LSRN score BZEIVE—H a4 1

max_score TEHIRAIA XIYIEHE % 49 _score BIRA {4,

took

took FIFFMEBEMERFKE K HEWE.

shards

_shards T RERBNBE 5 HMDHE (total FB) , BZDVERIN ( successful FE) , BZLHERUM

( failed FE&) . BEHRNTHFELHF LN, TaxMETRELE., IRBNEZT—EEANKRESBELFNEH S KR
WE, BRNDHHEIEET LA A ERER, XFIERT, Elasticsearchf$iRE9H failed , B4 EIREIRKR D H



==== timeout
timeout

time_out EEFBMNENBREE, — KM, BRERTFE, NIRALEELTENLERESEE, RTUE
S timeout BE A 10 HF 1oms (10ZF) , FFE 15 (1W)

GET /_search?timeout=10ms

Elasticsearchf$iR [B11E i KB ad AINEEIR 2 R

Bt RN E—DETEEE: (circuit breaker) (G2EE : XTHRSRNEMRFEES) .

a9 e
= [
FEEHOR cincout FRELNTEH, ERASHTEMIFIER SR T SREX N 2%, HEE, Reak

AEEKIBHITEH, RESREEBLE.

FAB R T TR 5TK (GEHE : SLA, Service-Level AgreementfR 4-ZFwthil, LA L5F
K) RHIEBEE, MARE A IRERRTHIT Ko 7 E 1T858,



% 3RBIH% £ 5|

REREEHRRI L RPRE 5 BB kB TARBRE us # gb o

user # tweet

Bt RAIEREN ARSI £ B, RN ILUESEREPIERA XHER, Elasticsearch# % R 5 REIEHPEITHNED A=
B RMERIS K L, WELRERFMHB+HMEE L F A,

BE, 4, FUBER-IHNTEENRSIHAE, HFMNEEELELURLPIFRSIFHE Bk Iz NER, Hx#
/_search
EFTEREIMAA £ BhER
/gb/_search
TEXRE| oo BIFTA £ BrhiER
/gb,us/_search
1E%RB| gb # us BIFRA % BUhiE5R
/9*,u*/_search
TELL g 30 u FFKBORBIBIARE % BUrhiisR
/gb/user/_search
TEFRE| gb BUE B user IR
/gb,us/user, tweet/_search
TE3RE gb N us B9 B user FI tweet HIESR
/_all/user, tweet/_search
TERTEFRBIM user F tweet ¥R search types user and tweet in all indices

YIRRFREE ¥ —F5|8, Elasticsearchit £ RixREZPREIMNEDAHB I RANEFHSF L, RERESFIIHAH
#R, BREESIREIEZAH#NAR—R T HEFLHD FH K%,

BE

BR—IRBIENEDFHSDRIZE—NTDRER LR—HH.

BTk, REERZLEY $ERMARENY RGEZRERN T E,



Pl

(Z#R) — 7 HRBENERBPEAN TN () #BRiEE, 2HRABLONXMEIE nits Had, HNmNAE
B E M ?

FISQLERA LiviT X FIREIRBE— 7RI R—#, Elasticsearchi%= from ] size 3K :
size : B, BRik 10
from : EJEQ%&SE"J?%%&, %ﬁi}\ 0

MRIFEE R 2 TEMER, RAMIES, MWiERMT :

GET /_search?size=5
GET /_search?size=5&from=5
GET /_search?size=5&from=10

BZHLD ARRIE—RERASHLER, SREEOFSEHF. BR2eE—TMERIREBEIREIDH. B1M0K
EHRECHEFFNSER, ENEETESPERFFUARERIFER.

ERERAPRED T

A TEBRAMTLEEDARE AN, itBNBERE—NESNED FNRE|IFER, YHMNERERNE—7 (2R
1%/10) =, B2 F *4£BC&niml0NERAGBIRL T 114 %K ¥ R(requesting node), ©EHIFXMAERNS0D
2R HmIReI10 M & R,

MIER A EKEL000 7 45510001%110010, TIEAXNEER, FRMEEND H B D4 = £ 7iHmAI10010
%R, REHKP RBEFiX500507 & R F £ 500401 |

RAUBRRELHTRNREH, HIFLRNOEEEED AAURAMKEE k. ZEEHN T LMLERBEREMEEDT
AEIR[E % F 1000 & R E R,

TIP

£ (EERB) Zy H RN A S MBI RAE X



BRZEEER

search APIE &K% : —FE 4 IR & i F TR (query string)FFrESE0ER s WFEFBREL, »—MhRAER
JSONSEEEMFRN % KK (request body), XMEEFRz UM HIb44E58 (DSL)

_é_ré]?%‘%?E%XHZE@%?‘TF@FI%XT%(M hOC)ElﬁﬁfﬂJﬁFﬁo BN N ERDEFTE LB A tweet FFE tweet FERH
@‘é‘ elasticsearch ?ﬁﬂ’\]ﬁffﬁ H

GET /_all/tweet/_search?q=tweet:elasticsearch
TN EAEH nane FEHREE "jonn Fl tweet FRAE mary WAR, RHHENARE :
+name:john +tweet:mary

{BRBE Dby 3 (percent encoding) (G3ESE : BiRur42) BEFM & HFHESH T SRR :

GET /_search?q=%2Bname%3Ajohn+%2Btweet%3Amary

e BIARTEDRRERM L ARH R, £UR o ATARTREDATRFBR. MERENREE « 3 - KIET &M
—EEgES, MRS,

_all FE%

REEE "mary" FRRFFE S G £E5R
GET /_search?qg=mary

TERI—MIFAR, FHAEER tweet BN name FEAIEENFTRNER, AW, I NEAREANERE=ZATENFERS
‘% "mary"

e A pHEFE‘Mary

o “Mary”% RI7S ST

o Hat‘@mary"By—PHEX
Elasticsearch 2% /&L EI =N T RFEHE RN ?

YIR%RE| =X, ElasticsearchiBff B FRFRFER M EEERBME—DAFRFEP, SRR N —MFHENFER a1, i
o0, HERBIXADXH

{
"tweet": "However did I manage before Elasticsearch?",
"date": "2014-09-14",
"name": "Mary Jones",
"user_id": 1
3

RIFLEERAEIN T — DM _a11 BV FERMA ¢

"However did I manage before Elasticsearch? 2014-09-14 Mary Jones 1"



&R FRBEAMFRBEEURER a1 FRER,

TIP

_all FRATFHE— M AR Z2—NERNRYE. 2F, NRMELFEREAE a1 FR, RIOERLSREEM
A, 4 a1 FERAFEA, MAUMERE, ZNRE (2FR) &9 @i,

BE XHEE
T MERMERFRIED
_all field
e name FEREE "mary"  "john"

e date BT 2014-09-10
e _all ?—Eﬁﬂﬁ "aggregations" E‘Z ""geo"

+name: (mary john) +date:>2014-09-10 +(aggregations geo)
HAENE AFRELBIREZ M3
?q=%2Bname%3A(mary+john)+%2Bdate%3A%3E2014-09-10+%2B(aggregations+geo)

MEMELEEINOF, & 2(lite) 5 FRB|BEREANRBR, ENEEE RE (LHFFHEE) B @b, 5EX
MAAHN G SARNRTE 2B 80, IXTFRRITFREEHIEFLEATIHEER.

SR, ARETIAB BN 0% % R T iasflim X W se, MECBMESHE—2 HFRHRP—Dm/BiEEE 2,
&-. ./ F o BUREFBOROAEMARE R,

RE, $HFHERRAFERR P ERIPEA—IFRETEENES 130, TRRBEVEESEZFEMFNER A
&O

TIP
oy xEREA, WNTEVEERES HFHERRLA 7, BRIEILER » 3 TROBIRFEIAE.

B8, 4= FERN—BRIRSEINEERE RIAEFRAPI, CREEKRIITEMENSESE, EEES, ETHRENCH,
NE%EEEEHIERIN{TTEElasticsearch R #EZR 31 #,



BRET (mapping) L5 F 2 TR £ BUFAA, ENTERICHD 4 — TP ERIEIE % BY( string , number , booleans ,
date &),

S (analysis)HLEI B F # T2 XA (Full Text)B95 38, MBS RANKRAZES,



AR & K2 73 47

YIERS R B RN, BHERE—EFENE, FLEABMUERRFT ¢

EREIhAL2 tweets, RE— 1SS HHA 2014-00-15 , BEFHNEE FE L 49HM total hits,

GET /_search?q=2014 # 12 MR

GET /_search?q=2014-09-15 # BZE 12 TR !
GET /_search?q=date:2014-09-15 # 1 —1gR

GET /_search?q=date:2014 #0 TR

A2 BEAN S i ROIFTEWtweets, M43t date FER#ITEE & FTLETRE ? ALK NMNLERRE#H a1 F
ERGEEE  RAFTETRERB#1TE ) date FERMEBARRE?

BB REH HAHBIEE a1 FERIREIFRAFE date FERHRSIAXNTRM $H.

;L Ff1E BElasticsearchTExt gb 3881 tweet % Bt iTmapping(tLFfiz AR E LLE : b BRFEHE L(schema
definition)]) [E 20 AR L FA 189304 25 4 -

GET /gb/_mapping/tweet

k(G :
{
"gb": {
"mappings": {
"tweet": {
"properties": {

"date": {
"type": "date",
"format": "dateOptionalTime"

i

"name": {
"type": "string"

i

"tweet": {
"type": "string"

i

"user_id": {
"type": "long"

}

3
}
3
}
3

Elasticsearch 7 xt FE& £ BUst1T48 M, s AEK T R £ MRS KR, REMERERT date FER#IR 5|4 date %
B a1l AARBAFERAALLEEELLE R, TIHMNFAEER string £ 8,

date % BUBIFERR] string X BMFRMRBIARNEZTEN, BB L mEROTE, ZIHTRIEHEN LB R,

{REEIE T — MR EE % B (strings, numbers, booleans kdates) AR AR #1T73R38], MxRtBEAE : £
Elasticsearch/th 1 2 # X %] 3t RFH,

{BREKRMEX 5|7E T @ (exact values)(Fb3N string % BY) R L XSCA(full text) Z 14 .

EARENR | FTENREER - SRR DRI ZMEMEBIEENREER,



#at] & (Exact values) vs. £ 3 XA (Full text)

Elasticsearch R FIEE AT LAK B4 o a5 7Y

Mt K 23X,

Wl RAEN, EMENEF—H#, til—Ndatesi A ~ID, AL &R S HFRELMusernamezkemailitbit,
At "Foo" F1 "foo" FAHAHER, HALI4E 2014 F 2014-09-15 BAKER,

BXXE, MF—PAEREEXNENBIEBEEUALNEESTS), Hl— S (TwitterBI XX E) S ar 4 IE XL,

ENXAREEHENA kanesr , Ex2—MRATYENTE, snitBRzEEaELmtn,

AR BREEREEAN ZBMNE %, i+ BNk LUIEMRET, flmxNMaF :
May is fun but June bores me.

IERHBRMNERARE?

WIERBRRS S M, RHLRBEZHHN - BALE, BoAEE, TEMNSE HREZLUSQLRKL :

WHERE name = "John Smith"
AND user_id = 2
AND date > "2014-09-15"

M FEXIEN L 9K, MELEHMY, BNTERENY) sBRETERs0ER? » B2, FHNRiANE cBois pneRe
EmE? o #AER, NFEHEYE, XBEXENEXEESE?

BMRVBUNEREN XA, BNBELXHPEHTE S XENED. Raiitt, xR ZREMRHMN

\Iaé:\[g;

o — N4t mukt B9E i FHRENS K "united kingdom" BYSTAY
o — N4t "jumpt BYE 4R AT BESSTER "jumped” ,  "jumps" ,  "jumping" FZE "leap"
® "johnny walker" tHBEPCED "Johnnie walker" , "johnnie depp" X "Johnny Depp"

e "fox news hunting" BEIR[EIF Xhunting on Fox NewsBI#ZE, T "fox hunting news" tBEEIR[EIK Ffox hunting B3 i &
%,

AT ABEEX AT T LB % ), Elasticsearch® 53t XA #i(analyzes), AEHEA 2 REIL—MEIHER
Ble BATHEUTANEY T BEHRSI RO i,



2 HkFzR |

Elasticsearch{s Fi —#nl S EIBEZRE | (inverted index)i 4 44 R IREM £ TR, FIBEERB| BT E B — ) £33 51
xR, URGTFEN£8EXHEPHINE L8 .

fBlan, FHMBEARDXE, BN content FEREE -

1. The quick brown fox jumped over the lazy dog
2. Quick brown foxes leap over lazy dogs in summer

7 T R BEIHERE], BMEKTDED R content FEAH £IRA0 258 (FA1IBE 111467 (terms) & RE(tokens))
(3FE : KT terms 0 tokens BIE XL 4FE, RFENEED0 A B MEUHER A4, ) , EFEHME—RATIRH
BF, 2REBEMHFH:

Term Doc_1 Doc_2
Quick X
The X
brown X X
dog X
dogs X
fox X
foxes X
in X
jumped X
lazy X X
leap X
over X X
quick X
summer X
the X

AL, MRFMBEIR "quick brown" , FNREFERINEN AT X EABEA ¢

Term Doc_1 Doc_2
brown X X
quick X
Total 2 1

AR, ERE-—NMHEENIEESHEERA. MRBOMA & 2BLUEEE(similarity algorithm), i+ 5T
FABE, IHEBNATURE P XEEE- I EREEs—d FTRNNE HEFESHEXME.

BRERABEBEREI P ir B L b A

1. rquick" F "quick" kA B AEBI L9, EBER TN EMNZHERN,
2. "fox" Fl "foxes" {RHELL, FAIR "dog" F "dogs" eMEERRA.
3. "jumped" 1 "leap" AERER:T, ERBHALU—EMNER LA,




LERFREIR, R rrquick +fox" FRIEEMEMNA GafE, AIg + R LA ML) . RE "quick' 1 "fox" ZBIE
B — Xt F e LR 6 34, ERBE—DPXEEE "quick fox" BEZANNIEEE "uick foxes" o (FEE : ZEBE ¥ o,
AT ME SRR L7 %A LE)

A A EENEE AN XEEEETE £ 54, FAIBATLURELF,
MRBAVEA A L — A +ERN, XHERTLUREITZRITE %4, E2EUBLMMmET AR, Bl :
1. vquick" ALA#E A /NERK A "quick" .

2. "foxes" E_“«l*&’i{??’]*ﬂﬁ?it "ifox o [E]EER "dogs" E_“J*&’ﬁ‘ﬁ "dog" o
3. "jumped" F "leap" B LFERTLARZRE| A £ 138 "jump”

ATEMFREI -
Term Doc_1 Doc_2
brown X X
dog X X
fox X X
in X
jump X X
lazy X X
over X X
quick X X
summer X
the X X

BREMZEREI. HMAIEER "rquick +fox" MRIBKM, E# "quick" MIIAEIEE2TERSIE, T, MRFMNEMAERB
AN R & ) FRFEM content FER, H WP A "+quick +fox" , X AEFLAILACEZE A AT,

IMPORTANT

ZRERE, MMRAALRRHRFETRIIGNG, ALUREIXA S §FRHEIMBEREL S BRI,

BRI AL B3 2O 2 59 (analysis), X DFET ¥ HEA1T#.



P I g g

Sf(analysis)@ X #— it #g ¢

o Bk, KRIMEE—DIIAE;AEATEIBEERB| £ M55 (term)
o AREtr LR A ERR, REENW TERE S 2%

ENTER D23 (analyzer)5seild, — Mo Hfrés(analyze) R 2— PN EEBATH=/hEERE—MNEE :
FREEER

HAEFFR 2T FHiL kR (character filter), M ITEREREL GFEE M WHKELAESE) RIREBFRTES,
PR EARBES EMRHTMUAFZ, & ## "e" 4 "and" o

7337 A

T—%, 9i52(tokenizer)tREL (Bid) AHIRIIME, —E 28937 85 (tokenizer) AT LARIB 2R AR B2 54 22 38 0 FF
(32FFE : BNERXHFER)

FIAEL &

&E, BB BRI & (token filters), BRILUEHRG) (HIINNF "quick" A /MNE) , FHiga (FflEA:R
& "a" . vand" "the" FEF) , HEIEME (FIINE LK “jumpt F1 "leap” )

Elasticsearchi2t1R % FF 5B ARV /it 8 8%, 2037 SR AERIE L v8 88, X LA LUAEROIEEE LMoLt RRIMTE
Ko BAVRE CBELDWER) B itmitit.

RERN DTS

Fig, Elasticsearchithi# T —mBMAAE, MTLESEREN. TERNIILET RESNIHHSR, TRTIAD
FHED A RNEALER :

"Set the shape to semi-transparent by calling set_trans(5)"

e ED TR

D 2R =ElasticsearchBAERAI DT8R, st FXADH, ExdFEMzEHRRERE (BEX WL EHS
K, HFEFAM—PERNES, IMOWEMRSAT) . BRIEUnicode ConsortiumMITE LHY # 37 # 5 (word boundaries)
KUDXAR, REEEARDwRAES. &E, BAEAZHNE, ~ERNERA :

set, the, shape, to, semi, transparent, by, calling, set_trans, 5
o
W EOMBNE LN FENXATS, RABREEMAEYNE, ZEWERY

set, the, shape, to, semi, transparent, by, calling, set, trans

gD Hres

ZERDTHREBERDIXE, EFHRNE, ZEERY ¢


http://www.unicode.org/reports/tr29/

Set, the, shape, to, semi-transparent, by, calling, set_trans(5)

=PI

KEEEDMBEMTREEE. ©NESERIBEEZSHRME. HII, english DITERE T —EREEMAE
f& and 3 the XE5E L TXRANBM A, XEAWBRE, EAEEANNEE, &z aNERS URIBRERIER (25
JE : stem English words X EANEE ZMAEN R, & 7FH, REBHAGEE Lz2HEEE0HE—HEY, E=EXTH
BIRt, EFKIBEFEE, ERAAFLERN, FESEHAR Axdx EiEIER, ) .

english DR ~EUTLER :
set, shape, semi, transpar, call, set_tran, 5

SEE "transparent" . "calling" [ "set_trans" ‘= H{AI%% 4 38 FHA,

= 0 M 2 45 (5

LHEMFTES(index)— XY, EXFERWON A £MB7 ke BEBERSl, T, BRNELXFEER(search)r, F
MNEiL B FEFTRE2 I AHENDIITRIZERIE, AR L ERS hEFEE,

2N s HFRNEEREITS, BRESINTEENMAE LY, XHEFITLLEEMNMERNE :

o HRE X (full text)FE, & RHEMBRMNOWRRDITEFRB, = EERILATIR,
o Y{REi— At (exact value)FE, & FAOH & FrH, BRIRATLUECEE.

AFEARATLIEAE % 4 CREFMDIT) BIF L= ERMLR ¢

o date FEXEE—NAYIM@ : MM —i8 "2014-09-15"
o all FEER—NEXFE, PO IRRNEE A=A 0 201an . oo F "15"

HIWNE a1l FEEH 2014, E—DEEI2FMN, FHxEHEXEEEA 2014 :

GET /_search?q=2014 # 12 results

LIMAE a1l FEA B4 2014-09-15 , BEDNENFRE, ZELEE—:9 2004 . 09 K 15 WE 450, BIKIATE
120X, AAENHDER 2014 o

GET /_search?g=2014-09-15 # 12 results !

HIANE date FERA L) 2014-00-15 , BEH—MAIMBAE, RAERWEI—FREX :
GET /_search?q=date:2014-09-15 # 1 result

YIANTE date FERP &) 2014, RAEFEINN, FRHREXHESSBNMHINEE
GET /_search?q=date:2014 # 0 results !

MR AR e

LH L {RZEElasticsearch#Fi Fat, ¢ FUAD 8 ARFHEIRS | PEMRERL R, # 7 BFERANM 21T, (RAILUE



F3 analyze APIREENAZIMMAHONE. £ & aFHESHDIEEEFEANIDNE, WIOITHISIARME S & KE

GET /_analyze?analyzer=standard
Text to analyze

HERPFD P RERR—1 ¢

{
"tokens": [

{
"token": "text",
"start_offset": 0,
"end_offset": 4,
"type": "<ALPHANUM>",
"position": 1

3

{
"token": "to",
"start_offset": 5,
"end_offset": 7,
"type": "<ALPHANUM>",
"position": 2

3

{
"token": "analyze",
"start_offset": 8,
"end_offset": 15,
"type": "<ALPHANUM>",
"position": 3

3

]
3

token B— DR FREMIERS|IFME, position IBEAAERXATEER/LNEMB, start_offset ] end_offset TR
TERXAR HEHALE,

analyze AP| 3{ FIEfiElasticsearchZR3|MANEm ¥ 2N ESERNIE, BERNTNH S, HiFasitse.
IBED T2
Y ElasticsearchERBI ST FRIR MBI — NN FREFER, CSEEHRBEEC AL string FEFHFA standard 232,

RAATE L BREZ M. HFEER—TEEAXMRENEZEDNE. HE, MRABEFHEFZRYF-—IEENT
B—AERDI, RE#AETE, REFHSELENA P IDIERPRESFERIEFS.

BT kB MWRER, FHa1w B s (mapping) A ik & ix 7,



AR 5

EW (BUBEEMY —Hffi, FREIRENXEEE—1 2B (type). &1 % EnE E CSHBS (mapping)sk & ER E s
(schema definition), —PMRETEL TFEE £ B, ENFEROBIELE, LURFEWElastcsearchKBHAR, st ATF
R EXRE kB FBTER,

£ CBRGTY ZJH BAVHETRANm Y. X FRMNRAZHFMRA.

b PR R B

Elasticsearch=Z LA T 4 2 FER £ 8 ¢

%) RO HOHE 5 B
String string
Whole number byte , short , integer , long
Floating point float , double
Boolean boolean
Date date

YRFBB|— PN EETF RIS —— P2 IR BN FEER——Elasticsearch{H# A 5 AMEF N FEE £ 8, xxRBkyTF
JSONHIEARKIE £ 8, FERAUTHN

JSON type Field type
Boolean: true or false "boolean"
Whole number: 123 "long"
Floating point: 123.45 "double"
String, valid date: "2014-09-15" "date"
String: "foo bar" "string"

Nvs
s
il

REKE, NREFEI—DNHEISHEE—— 123", BEHEME % "string 28, MARE "long" £ B, AW, WR
FERO 2 MMET % "1ongm £EBY, Elasticsearchf¥ 2 iX##FRE Hlong, FELEHRIUHRIMWHRE.

& BIRGT

FATRTLAMEF _mapping J5 43 & BElasticsearch P BB ES, EARSZ BT E2HENFEE] gb £ B tweet HHIBRET :
GET /gb/_mapping/tweet

XEINS T HNFENME (WME M (properties)) , X LEpR5TEElasticsearchfE &3R5 8t 59 A EKH ¢

{
"gb": {
"mappings": {
"tweet": {
"properties": {
"date": {
"type": "date",
"format": "dateOptionalTime"

3



"name": {
"type": "string"

}
"tweet": {
"type": "string"
}
"user_id": {
"type": "long"
}
}
}
3
}
3
INRTR

252 BUBRET, BIINIE age FERIRAT string ETUMAR integer £, B S 42 REEL,
ZEMEEE, MAERLERER !
B E LB BR g
BJ&%##J%EEE’J%ZE&%}?&% type o Bﬁ? string ii”ﬂ’ﬂ%a& Wﬂﬁ‘é?ﬁ@‘%?ﬁ%%ﬁﬁﬂﬂﬂ’ﬂ type
"number_of_clicks": {

"type": "integer"

}

string XBUBFEE, BUARY, ZERIEELXEK, ENNATERIITE2EONEDIN, HEESXERILFRITRIES
B DD TR,

2 F string FE&, APNREZENMEGSEE index I analyer o
index

index ZEIEHFRELUMFH A RMERE. @A T=TEHFH—1:

i1 %
analyzed BROWMRDFREH, RERE. #EZ, UEXHARIILFE,
not_analyzed SRBIX DT, MZALRER, BEREIAEHEEA—#. TOMLFE,
no FREIZNFR, N FRAELIERE.

string £ BUFERERIAMA R analyzed o FIRIANEMFFER AMAEIE, HNTERBEE A not_analyzed :

{
"tag": {
"type": "string",
"index": "not_analyzed"
}
3
Hith g £ 8 long « double . date FHFE—tIEF index S, BHEEBERBER no H not_analyzed , EA]
8914 T REHR DT

Pl



2t F analyzed % BIBFEFERFER, FH analyzer S EIRER—TON RN ERLRMES I ZER, BiAm,
Elasticsearch{f [l standard 2#78%, ER2RAILLELIBE—TREN IR EXRE, §l

B0 whitespace . simple 5% english o

{
"tweet": {
"type": "string",
"analyzer": "english"
3
}

E (BELDWER) Z5H BAFERIRMNAE LAER B E LD HEs.

SR RTEREY

IRATLATE S — R 6] SR 5 | MBS EBRATRY £ BY, Lb4h, (Rt eT DARGLE nt (% 4 3 3 BURINBREY (& » BAR £ BUEHR
) .

5

RAT IR E ARG HIZINFEE, BRTRENRE. MR- IPFRERFNIE2EFE, ZAERRKRERNFRIOBED
2MRFREl, WMRIRAE T FRIREY, ARC2H5R5IMEIER 42 F B TR IERRAIRRE],

ﬁmE.”)LE%E_/I\HR%‘.HU@ﬂﬂ_/I\%ﬁ'?EQ, {EIE'EZ%J\ETEEﬁ?EQE"J;‘—ﬂ%B/I\}\A analyzed i E not_analyzed o

A TIRTAMNMEERSAE, LBMNEEMRES o :

DELETE /gb

RECB—NFRE], IBE tweet FERBIDITESH english :

PUT /gb <1>
{
"mappings": {
"tweet" : {
"properties" : {
"tweet" : {
"type" : "string",
"analyzer": "english"
i
"date" : {
"type" : "date"
i
"name" : {
"type" : "string"
i
"user_id" : {
"type" : "long"
}
}
}
}
3

<1> XPFEIESTE mappings BIFREI, BRETE i RIFHIEE,

BREE, BIIREXE tweet FIBRETHIZIN— N not_analyzed % BIMXARTFER, WM tag, FH _mapping H%:

PUT /gb/_mapping/tweet
{
"properties" : {
"tag" : {



"type" : "string",
"index": "not_analyzed"
}
}
}

ARIBNAERRIHAMANC2FAENTER, RATUEERMLN. BNHFFRELHEHEFERDBREH,

X R G

fREJ LR BFER analyze APLNXFRTERTFERAIBRES, xtbbix @ i KOs H ¢

GET /gb/_analyze?field=tweet
Black-cats <i1>

GET /gb/_analyze?field=tag
Black-cats <i1>

<> BANEBR DI AR i RIE P,

tweet FEX = HEHNF, “black” F "cat" , tag FE& = E L IJRAY—34 "Black-cats" ., #HER, AT TIEEH.



R —] JUL 32 |
SEERDFERE LR
FRT ZAHREIN G £ M= £ 8, JSONZEE null , BUAFIXER, FiExLEElasticsearch&fFF :
ZaF

BRI tag FREESINFE, XFBETRLE, BNAURS— M s AR BE L —F/FH
{ "tag": [ "search", "nosql" ]}

S FRATTERHHRN, - IFZRALEEFD. —PHENE, ARG TEXFREBITH = E£Z DA,

ENARE, ZEKREHRATFEEMNAAR— 2B, MAEEEHNFEFT RS, NRMRUE—IHTE, 3N FEBRRFT
— 4R, Elasticsearchf{ERE— N apy & BB E X N TR £ B,

L {RMElasticsearch/ER[E] — N 32A, R — N AR FEFIRZES IS MBiF— . REXEE _source FERFIIFE#S
R EMRIRFEHER,

AT, BARM AL EFEMERBIN, SNEENF. TERNBIFTEEE E— Mo HE RE—ME. BFNEHRaAY
E—" %54 (gag of values)

==== Empty fields
2R
LARBMATURER, ZENTESIME. FxL, Lucenel&EFM null 4, FTBA— null EHIFEMIA A BREFE,

E N FERFGR 5 o BFERMAHERS]

"empty_string": i

"null _value": null,
"empty_array": [1,
"array_with_null_value": [ null ]

EQZRIE S

BEE T eNRE—1BARISONEIE & B2 1t R (object)—EH © 2 E hillffhashed. hashmaps. dictionaries (&
associative arrays.

PRt & (inner objects) 2 E A TFRA— N AH I REMN 5 — N5, B0, RIE tweet XEYH user_name ] user_id HIE
K, BITUZHE :

{
"tweet": "Elasticsearch is very flexible",
"user": {
"id": "@johnsmith",
"gender": "male",
"age": 26,
"name": {
"full": "John Smith",
"first": "John",
"last": "Smith"
}



PR« SR BYBR G

Elasticsearch &3 S8 M ROFEER, HEMEEMNA object HH

Ea=—1]

HENFERME properties FEET

{
"gh": {
"tweet": { <1>
"properties": {
"tweet": { "type": "string" },
"user": { <2>
"type": "object",
"properties": {
"id": { "type": "string" },
"gender": { "type": "string" 3},
"age": { "type": "long" B0
"name": { <2>
"type": "object",
"properties": {
"full": { "type": "string" 3},
"first": { "type": "string" 3},
"last": { "type": "string" }
}
3
}
}
3
}
}
3
<1> R R.

<2> NERHR.

The mapping for the user and name fields have a similar structure to the mapping for the tweet type itself. In fact, the
type mapping is just a special type of object mapping, which we refer to as the root object. It is just the same as any
other object, except that it has some special top-level fields for document metadata, like _source ,the _al1 field etc.

2t user Fl name FEXHIMHT S tweet XBUBDRMELL, TR E, type BREIRZE object BRETHI—F4FIE £ BY, F4e
object MARHR, ESHMIR—B—, RIEFCH—LIFHFRINMEZFER, b0 _source, _all FE,

RER R 2B KFRBIHY

Lucene doesn't understand inner objects. A Lucene document consists of a flat list of key-value pairs. In order for
Elasticsearch to index inner objects usefully, it converts our document into something like this:

{
"tweet": [elasticsearch, flexible, very],
"user.id": [@johnsmith],
"user.gender": [male],
"user.age": [26],
"user.name.full": [john, smith],
"user.name.first": [john],
"user.name.last": [smith]
3

Inner fields can be referred to by name, eg "first" . To distinguish between two fields that have the same name we can

use the full path, eg "user.name.first" or eventhe type name plus the path: "tweet.user.name.first" .

NOTE: In the simple flattened document above, there is no field called user and no field called user.name . Lucene only

indexes scalar or simple values, not complex datastructures.
[[object-arrays]] ==== Arrays of inner objects

Finally, consider how an array containing inner objects would be indexed. Let's say we have a followers array which looks



like this:

[source,js]

{ "followers": [ { "age™: 35, "name": "Mary White"}, { "age": 26, "name": "Alex Jones"}, { "age™: 19, "name": "Lisa Smith"} ]

}

This document will be flattened as we described above, but the result will look like this:

[source,js]

{ "followers.age": [19, 26, 35], "followers.name": [aleX, jones, lisa, smith, mary, white]

}

The correlation between {age: 353 and {name: Mary white} has been lost as each multi-value field is just a bag of values,
not an ordered array. This is sufficient for us to ask:

e s there a follower who is 26 years old?
but we can't get an accurate answer to:
e |s there a follower who is 26 years old and who is called Alex Jones?

Correlated inner objects, which are able to answer queries like these, are called nested objects, and we will discuss them
later on in <>.






KK % 3

# #5459 (ite) R —MERN S S ITadhoct i), B2, MRMFBEEMAER, RA5FEAE KA L #4(request body
search )AP|° ZFEL;LIX{ZAWDQZ, %E7’7ﬁ%@m%@LXJSON%ﬁFﬁE%ﬁ‘ﬁ;'z_éié]?ﬁ%o

FEREE (T EMEH), FRRRBAELIES ), MERATUERREIERIMNHE, FEAHEBMRNA » I RF
R R EIRE L

P

FMLARE £M search APIFFIR, 44N SRMOIZRS|FHATABISXHE,

GET /_search
{3} <1>

o <> BR—NEH IR,

RF/FEEH—H, RALLEH—D, P _a11 FT5l(indices)sk % B (types) :

GET /index_2014*/typel, type2/_search
{3

{RATLAE from & size SEHITO R :

GET /_search
{

"from": 30,
"size": 10

}

EHRAERE ceT 5K 7

R —F35 S GF 5 Ris)HTTP EH#A S ceT i KPEFREHIE, FEx L, BLAPBRKT ceT i KPBRKRFIEF
R HHIE,

BHxERE, http:/tools.ietf.org/html/rfc7231#page-24[RFC 7231], —MEHTTPZ L RREMRFCHFRME ceT iF3K
FARFETREHIE ! AT, BLEHTTPIR&HEMITA, M5 —LU0FN22FRE), MR FxMITA,

ElasticsearchB{EE M mmFHER ceT IR & #i5K, R AN % Ex A0 rost i, BERFMERXFITY, R
m, EAERRBEHIE cet i RKFRHE TR, FTLL search APIEIAEZHF posT 353K, EPITFH :

POST /_search
{

"from": 30,
"size": 10

}

ENRER M 2 BT EME T ZEHIEN et APLF R,

BNNEREMEY P REEH, BRAERNERETRRBIESL#EL L,

Wt THMA S i FFEAE, #FREE 04T 4118 A 4 41k % 4 Query DSL(Query Domain Specific Language)


http://tools.ietf.org/html/rfc7231#page-24[RFC




5 #116 % 34 Query DSL

bt M B—MREN, 2RAFXBE 425, ElasticsearchfE— 4 £ AIISONEE O 4 1k & iR B s Lucenes
KLEEEN, MR UEMRN > RPRAXFMHAR#TEH. SESMNEHENRE, BE ZTHixFHESFdebug.

ERZmbE ), MEEHH query S :

GET /_search

{
"query": YOUR_QUERY_HERE

T
©h i) - {3 - EIEELERTFER match all £ FA, EMEELZF—#, EEFRERH :

GET /_search
{
"query": {
"match_all": {}
}

% iFa

— N B FA—RERxMEY

{

QUERY_NAME: {
ARGUMENT: VALUE,
ARGUMENT: VALUE, . ..

}

3

FEA—NMEENTE

{
QUERY_NAME: {
FIELD_NAME: {
ARGUMENT: VALUE,
ARGUMENT: VALUE, ...
}
}
3}

WUZIEI, WEJL)LEFE match Eﬁ]?"@ﬁﬁ%ﬂ??& tweet ?EQEF'}*Z—?-@@ elasticsearch E"]Eﬁﬁ .

"match": {
"tweet": "elasticsearch"

-

GET /_search
{
"query": {
"match": {



"tweet": "elasticsearch"

A#HTH
& FAMGRERA—#, AUAHHENFIN—IEXNE4:E30, il
o % FA)(leaf clauses)(tbiN match FA)AUEFR £ FHES—NFEREZSFER) #THE

o EAFA(compound)BUEFEMBIFE, B0, bool FAMRFMEFEMMNEEFH, bR nust , must_not iF

& should :

{
"bool": {
"must": { "match": { "tweet": "elasticsearch" }},
"must_not": { "match": { "name": '"mary" }},
"should": { "match": { "tweet": "full text" }}
}
}

EATARAH AEHM W TR, SRAMNESTFE. ZUEREESTFITUMEERE, MMEAFEER X002 4H,

BUF 28 % i Einbox s R AniespamBy ek A3 & & "business opportunity" HYE tx(starred)#r 4 :

{
"bool": {
"must": { "match": { "email": "business opportunity" }},
"should": [
{ "match": { "starred": true }},
{ "bool": {
"must": { "folder": "inbox" }},
"must_not": { "spam": true }}
1}
1,
"minimum_should_match": 1
}
3

FRELENMIFHRmY, BMNEEEE»BRAE, EREEAFIUUSHEMFIN—T2—NEH, TLEHETF
ArEHMNESTFE.



translate by williamzhao

% 05t

EHENHIMEXT bt iaa8, B EBRNTUMERATEwEE - 24 (Query DSL) kit
(Filter DSL) . #3455tz EBEL, ERECMBTFERENFRAMBEESR.

—ZI3BEIRGNBINENFTRERETIEETEM ¢

& created WBESEEE 2013 E| 2014 ?

°
il

o BE status FEHFEE #£57 "published" ?
o B lat_lon FERAMNMIBMNES B+ mEEEREiE 10km ?
—&&#iEA5 kR AL, BEERR
& iE AR P BN XN T R A SR E AR R EMA ?
& i E AR EBRRRE A T HEIH
o B full text search XiF)iERRIELERISHY
o HHEELA run , HEBEE runs, running, jog F sprint BISTHY
o FANEEE quick, brown F fox --- %37 i BEHGR, ZSXENEXESS
e }FiRE lucene , search BX java - #7iR3Ai#%, % XIAREFMHES

—&5EARTEESIXES £ THEXYE, RAH—MEXMERD score , FHE RRBRM LR EIN Y 21T
Pr. 22 ARNHEBERT —NRETERLEL RNEXFER.

e
HEEE R

e E DERINLRE - — AN g RHRIR, RECR: EHEANESFAHEN, B EAEELINTH, &
B2 fF i o8 25 RE S o RIS A A RIER B M,

& i) E AR E S BRI, BB FESNXEAERMSE, FAl—BEt 50208 $nzaBfEs, FE5#%
R LEEF,

E5HTHEBRE, —MRERVEXENG L5020 EEAAXEPNE VRS —K2 3 57 Wt kEESE
Y, EERE LR, EE—RBERT, —FR24E2TFNSEENELR—F5 020N RITHRE,

4858 I B BVRL R IR SR R, FRLLEE M am b 1 Rl
4 I1ERTER

R Ekit, HAE0E0MEXFRRIEMBZHITERMF DR, MTHNEEAEEEE


https://github.com/williamzhao

REZHE i) )85

Elasticsearch It T FEM & 4t )8z M, MAE—LERNKXBFRIN. BNEKEESMN CEAHRER) dEF T, afE
BHERAN 22— T xEREREMNE 4 kiEza,

term it J&

term EEATREALRALE, LNF, BH, HREH not_analyzed FIFRFEHR(RE DMTHISCAEE £ 1Y) :

{ "term": { "age": 26 13
{ "term": { "date": "2014-09-01" }}
{ "term": { "public": true 13
{ "term": { "tag": "full _text" }}

terms it g

terms R term BmELL, B terms RFB/ELSNEEFYGE. MRENFERIEETZ ML, BLXEBE—REMITHE :

"terms": {
"tag": [ "search", "full_text", "nosql" ]

}

range ifJE

range i JRAHAFANIRBISESEE & H—IEUE -

{
"range": {
"age": {
"gte": 20,
TiETg 30
}
}
3
SERRFREE
gt = KF
gte I j(;F%%;F
1t o /MNF
1te = NFETF

exists Fll missing it Jg

exists M missing WEALUBATFER NP REEEEERERIEEENFTE, 2 EITFSQLEATHH s L F4

"exists": {



"field":  "title"

TAMNTRRAZRH B2 H—HEIEE, BERERSEENFRESEENHEFER,
bool i3I J&

bool itEFILAFIREH SN it kKM M RNH R34, BB TRER:
must 1 BB REWTEEE HEETF and .

must_not 1 ZNEHNFMBIEREE, HEHTF not .

should @ EDE D4 SFRMALE, HHETF or,

ZESHATLSD 5l R — D R R HE — Dt i R4 A

{
"bool": {
"must": { "term": { "folder": "inbox" }3},
"must_not": { "term": { "tag": "spam" }3},
"should": [
{ "term": { "starred": true Bl
{ "term": { "unread": true 313
]
}
3

match_all % 3if)

73 match a11 A& HEIFIAXHE, =%A & 0FGETHIRILEE,

"match_all": {}

]

& ERTEF kRS s REERRAANTE AR REEZER, PSR score H1

match % i)

match &i#E— ML W, TEMRFEENA S NEERBSHELLBERIE,

INRIRER mateh F—PENEFE, ESEEESLHZAIASMERLDHN match — & 8FFRF :

"match": {
"tweet": "About Search"

}

SNRA match THEET —MAYE, EEEKRF, BH, BHRMAHE not_analyzed WFRFHH, TRIAIRERIRS ERE ¢

{ "match": { "age": 26 1}
{ "match": { "date": "2014-09-01" }}
{ "match": { "public": true 1}
{ "match": { "tag": "full text" 3}}



R MBIk R, FRIFMATREE, BAgkzaTlez8iE.

TEEMTE (H2EBR) ANBHFEFE4, nacch EiHFAILUA % Bl"+usid:2 +tweet:search"X #8928, T©REEFIEE
HEANBUFBRE MM AR TER, MIREMNGE Y CIEEERMTERA LIRS 2,

multi_match & 4]

multi match % i) D4R match &4 IE sk ERI RS NFE

{
"multi_match": {
"query": "full text search",
"fields": [ "title", "body" ]
}
3
bool % 4]
bool &5 bool it E B, AFEHZNERHFA, FEMRZE, bool idIEAILAEREAHEEREEMA, M bool # i

EHEE—NENFEON score (IBRMEDHE)
nust & HIEEXE—EBRE S,

must_not :: & HIEEXIE—ETERTE,

should :: & ) FEEXA, AN ALY SR MMS .

LUTF % i HaEE title FERHFSTE "how to make millions", FH "tag" FEXRBE®RAmA spam o WRBE 4R A "starred"
A 2 EEH2014F 2/, B4 ix LA XHEILRE & MihE s ¢

{
"bool": {
"must": { "match": { "title": "how to make millions" }},
"must_not": { "match": { "tag": "spam" }},
"should": [
{ "match": { "tag": "starred" }},
{ "range": { "date": { "gte": "2014-01-01" }}}
]
}
3

7N 1 WIR bool # i) FEE nust TA, BBEDEZE— should FA, BHZE NRE nust T4, L%
A should FAMAILL#1T & ),



%5t R ENEFHF

#E A EEETURER BN ETXH, 1E ElasticSearch API HH1EERF %% E query 3 filter BIEA,
ez AR B S £ query 28, thAIIBE—%K filter FA, #AiEn, XEZAEEELENE—
query B filter B ETXXR,

R

Sa6smEaTUMAREMNEFE, E6dkcattTUMAREtrFE, BEBERLT, —F£&50208Ed k200
B, EXAERRM.

Frllit, BiaAala88g kT, RZIRR. LMETFHEAMEIH% query 3K filter B9 ETL, XEMERBMIE iz B RKNAE
i IS IE A WRE A,

# it e BN £ 34E )
wWE—KBiHER

st B RE—FRE 05

"match": {
"email": "business opportunity"

}
REFNBELxZEEIMA term itye, EUEFERITE w4

"term": {
"folder": "inbox"

}

search APIFFRBESE query &4, FILAEMBER rfiltered XREFEE "query" # "filter" FH :

{
"filtered": {
"query": { "match": { "email": "business opportunity" }},
"filter": { "term": { "folder": "inbox" }}
}
3

BNENZBIMA query WETXERR :

GET /_search

{
"query": {
"filtered": {
"query": { "match": { "email": "business opportunity" }},
"filter": { "term": { "folder": "inbox" }}
}
}
3

™
AR
o
%
ar



£ query EFXHh, MRMRAFBE—Lit ka0, LLNELE LSRG %, RATLL B8 query F8 :

GET /_search

{
"query": {
"filtered": {
"filter": { "term": { "folder": "inbox" }}
}
}
}

MR—%5#H20%ERELCE, BLEBAFER match a1l %34, AU LEES WREFRROTF :

GET /_search

{
"query": {
"filtered": {
"query": { "match_all": {}},
"filter": { "term": { "folder": "inbox" }}
3
}
}

% )& B P %

Ao, REETE fiter WETXHER— query F8. THNEEARE—RF AL O M550, IFKEDALE
Te iR BT SR AR s R o RO SRS

GET /_search

{
"query": {
"filtered": {
"filter": {
"bool": {
"must": { "term": { "folder": "inbox" }3},
"must_not": {
"query": { <1>
"match": { "email": "urgent business proposal" }
}
}
}
3
}
}
3

<1> 3 EEAP A LUFER query & MMIARKE bool iiEFH,

B BNRLVAING RizahaELH, REBIMAZREY T ENTENE, REELEPHEESXALTERN
HEF AR 4,



155 & i)

FiEAUUEEHEE %, FHESTRNONENFRMAELESR, ReFERE,

validate APl AILABGiE—5 % )2 A2 B EE.

/.

GET /gb/tweet/_validate/query
{
"query": {
"tweet" : {
"match" : "really powerful"

}

BLEs# KERENE & ir Bl X Rz ARIEEM

{
"valid" : false,
"_shards" : {
"total" : il
"successful" : 1,
"failed" : 0
}
3

7] ~ —
EE ﬁq: ’%’;‘ 15"( 1EI /%\
BHEEDIEENEFREZER, BEML explain B8 :

GET /gb/tweet/_validate/query?explain <1>
{
"query": {
"tweet" : {
"match" : "really powerful"

}

<1> explain ZEATLURHLIZA#2NES R,

PRI, T query ZEM match SFEREBMUBFERT :

{
"valid" : false,
"_shards" : f ooo By
"explanations" : [ {
"index" : "gb",
"valid" : false,
"error" : "org.elasticsearch.index.query.QueryParsingException:
[gb] No query registered for [tweet]"
31
3

IRFE & 34520

MREBEFEANE, FH explain SEATLLURE—N %8 & i#)5 TOH ] 10,

HATHY :

AT LAES B T R % 3433 MIEESH A



GET /_validate/query?explain
{
"query": {
"match" : {
"tweet" : "really powerful"

}

explanation %ﬁ§_¢%g|ﬁ@_ggﬁﬁ, ﬁﬁ?%%l%ﬁﬂﬁﬂ’ﬂﬁ%%ﬂ‘%%%ﬂﬁ*ﬁ%ﬁ

{
"valid" : true,
"_shards" : f coo By
"explanations" : [ {
"index" : "us",
"valid" : true,
"explanation" : "tweet:really tweet:powerful"
oo
"index" : "gb",
"valid" : true,
"explanation" : "tweet:really tweet:power"
1
3

MIREIR] explanation {REFEE match EHMAH 5 4FRAE "really powerful" FHITHIAH, B, T©HIFD K& DML
B35 9D BITE tweet FEXAPHITE i),

MmE, 7£3R3| us FX ENiE A "really” M "powerful" , TEFRA| gb FHIFD MK "really" F "power" , XK A FAIER
Gl gb EP@?ET english ﬁ*ﬁ'%%o



X—E#mN g 7T NEERBPERE LS 8EE,
iR, BERLERERMEHbEH, TREEI/EPRE R KEM T 7 KERESHITEAR.
FEANEY, BHEE CEAER) hitm#fR, BRE#R2E, MeRBERs HER2NEHTHREN

T—EHAEE D MARBAR M &9 RATHFUREEHF 12






NEPSIEE7NE2

RLBERT, 2RESEBEXMHTHF - BXMES, HFadsEr. —BRNSpREXERALURERNMAHE
B, TELZAL, FAIEEFE—T sort SEMERATTE,

HFAI

AT HEERATLUZBHEAME#ITER, BNEE—MEXMERNE, fEElasticSearchiy & )R, HEXMEDESR
F _score FERFAH—NERBIBEE, FIUABGAERT, SREL _score #1TEIFEHET,

Aet, BMEML, REEEE-—TPEELHEXMES . M, UTFEaROmAtweetsH user id 25 @EE 1 :

GET /_search

{
"query" : {
"filtered" : {
"filter" : {
"term" : {
"user_id" : 1
}
3
}
}
3

i$BIEAIS _score HEXRR, EHREREME NRM natch_all AFFEBISUHEH _score HM@EA 1. HEEHFRAEN
SCRAE K M R AR R B,

FER A B

TEAFH, HERERRS AHF, hERE LNOERY, SRFISEIIIFER. FOER sort SWHITHF

GET /_search

{
"query" : {
"filtered" : {
"filter" : { "term" : { "user_id" : 1 }}
}
i
"sort": { "date": { "order": "desc" }}
3

Rz AxBEANTER :

"hits" : {
"total" : G
"max_score" : null, <1>
"hits" : [ {
" index" : st
= : '
"_type" : "tweet",
"oign nqgn
— : ’
"_score" : null, <i>
" _source" : {
"date": "2014-09-24",
i
"sort" : [ 1411516800000 ] <2>

}



<1> _score FERERBA2EHTE, RACEERFEER.
<2> date FEMRIHZWLIEHFKIE,

HE, EENERPEMT - sort FB, SAOENERREHEEN, EXNMIFEF date FERIENIHE HER,
BN K EERIENF 1411516800000 FR T HEIFRTE 2014-09-24 00:00:00 UTC o

HRFEZ _score ] max_score FEEERA null . & _score BILECHFEMEEN, MEABETZREHRF -- BT =2HAE
XME#THFHRE, MABELTEEXME, MRMEESFHEEMBRME, TLUEE track_scores & true o

RIAHEF

EH%S, MAURIEEEHFHFREAN

"sort": "number_of_children"

FEE BALURFEHER, T _score BRIALUEIFEHER,

% Bk

MRBNBEEH 12430, FEEFMELENLEREFRE—HFRE date, BZHFE _score

GET /_search

{
"query" : {
"filtered" : {
"query": { "match": { "tweet": "manage text search" }},
"filter" : { "term" : { "user_id" : 2 }}
}
}
"sort": [
{ "date": { "order": "desc" }3},
{ "_score": { "order": "desc" }}
]
3

FFrRREEN. 2REFEAE—HFFEREHF, SARFE—FRIFFNAERNR, AEBREZFERIE—H
FraBEB A T HER, LU 3 HE,

ZRPFFTITEDE score - (FALUMRNLNTRANFER, MUEERERSEBELRME.

FRESHHF

FRHEAMIHAELHF, EEOFHREMER sore SHHATLL :

GET /_search?sort=date:desc&sort=_score&q=search

H % F BT

EH—DFROSMEHTHFENE, HixSgARRREEENHFFN-- — M REZANFTRIUZE— RS, REs



BLoap— M 4 BERF AR IEDE ?

stFHFEFMBH, RTINS ML — DN R#THERF, RETLMER nin, max, avg 3 sum XLEERN, Lt ARELAE
dates ?—E&‘?Fﬁ%ﬂﬁ’ﬂﬁ%ﬁ*ﬁ?fﬁ”ﬁz .

"sort": {
"dates": {
"order": "asc",
"mode": "min"
}



ZuFRFIEHF

analyzed FHRFRANHEZ G FE, EXEFER FHFFEEFIAMREEN G, ORI —DFRF "fine old art”
ERARBFI=N. FAINBRMNEBERBE—AEaT8HRF, NRE—12ERANE, BRE- M NEFEHRE, U
Itk #E, AI1E ElasticSearch E#1THEF it 2R LE R,

LRIRATLUER min 1 max BINEEE (BGAFERAMZE nin BRX) BEREKIE art HE o1d HEF, MARHAFTEHEN
A

A T E—PstringFEE T L THERE, ERMREBE—1 5 @ BISEEM not_analyzed FRFFER, UABRNBENFERH#ITEX
A RMeHEZ M HFER analyzed o

£ _source THERAMNZERELHFARRS/IERFTVENFFEL. MEMNEENR—NFEPRANSEX AMEEI AR,
AERNNB—NMEMEROFE LB EBAMNSEH fields , XH MR A LA % EMImapping :

"tweet": {
"type": "string",
"analyzer": "english"
3

N T EMZ 14 FEEmappingf T :

"tweet": { <1>
"type": "string",
"analyzer": "english",
"fields": {
"raw": { <2>
"type": ‘'string",
"index": "not_analyzed"

<1> tweet FERFATEXAM analyzed RBIARLFLE,
<2> FBH tweet.raw FFERFRIIAXZE not_analyzed o

wE, EABREERSIE, BNBTLUER tweet FRATEXFER, BALIA tweet.raw FRH#ITHF :

GET /_search

{
"query": {
"match": {
"tweet": "elasticsearch"
}
+
"sort": "tweet.raw"
}
[
El=]

© 3t analyzed FR#TEGIBIFRBERAENE, #HaH (FREEHGN) BXAE,

=]



MERMEE T

BBz, ABRT, BELRERBXREEFHIN, BREMHLZEXME? BXEMMHE?
FBAXEEREXM TS, B—MECHIERBFER score TR - _score HFAHE, HXUHE.,
EiHEBDRAFNIIXERIN— score FR, #2HNHEAXIRTIRANS £ 8 - TRNE 02 DRTFARNE
B0 fuzzy BRI BESKEANHEREURE, terns iR+ E HEIWAT SR ARBD CENED T, BR2—K
BLEBNHEXFERBIRTERNT S XA £ URE,

ElasticSearch#iB Bl BR K E L % TF/IDF, Bl 5Rd AR/RAXEME, aiF—THE

eSO RS

HRAEZTHREANME ? B MEHE, AXttlE, FRPHAISRELR N DRIEXES,

R STRE R R

B R ERSIPHAKRE? MRS, BAXEHE, 2RAHAESECEPSLEEAED B PR EERR, A
o — MR EXEPHNETEE R,

FRKEEN:

FROKERS D ? KEHK, BHXMEE, RFAHAE—NEN title BLRHIAHAE—DKH content FHE,
A5 A LMERTFIDF 24 A S E AR A, HiniEiz & 4 P 350 BUBRES SUisml 4 4 MR 3R B ILE.
HEAMEHTARLXFIRFEN £F, HEAT yesino WF4E, RENTFIHS, BXMErIES,

MRERE(FAWSHAN—REAEHED, LI bool i), MEDE(FIIHEFHINFDRWEHI LHERME T
ﬁEFO

AR 7 DA

LR —RE xS A, BEEEERMITD score BILERE®M, ElasticSearch £ &1 & 42 @Hh#E—1
explainZ2#, & explain &4 true BMAILBEIFEmMER,

GET /_search?explain <1>

{

"query" : { "match" : { "tweet" : "honeymoon" }}

}

<1> explain SEAILGEREIZRRBIM— _score iFDHIBTRMKIE,

BIN— explain ZEEHBPEEINXE* E—KEFRAAR, BRI EEREEREELN, MRAEETH

B, BNE—TERL #REITHE

{
"_index" : "us",
"_type" : "tweet",
"oidn e nqom
— : v
"_score" : 0.076713204,

"_source" : { ... trimmed ... 3},



ZFEMAT ZXAERETAN T R0 R ERES, BN EREN, BAmEN XEREEEEND APt
BiHkn, MARETREIH

"_shard" : 1,
" _node" : "mzIVYCsqSWCG_M_ZffSs9Q",

REBOEHE _explanation REEEEF—NTAQD, HHFMFRATHHHEAR, FHiLRIETBERSRUAREAMEE

"_explanation": { <1>

"description": "weight(tweet:honeymoon in 0)
[PerFieldSimilarity], result of:",
"value": 0.076713204,
"details": [
{
"description": "fieldWeight in ©, product of:",
"value": 0.076713204,
"details": [
{ <2>
"description": "tf(fregq=1.0), with freq of:",
"value": al,
"details": [
{
"description": "termFreq=1.0"
"value": 1
3
1
i
{ <3>
"description": "idf(docFreq=1, maxDocs=1)",
"value": 0.30685282
i
{ <4>
"description": "fieldNorm(doc=0)",
"value": 0.25,
3
1

<1> honeymoon TEXMIFZi+HBIE L&
<2> ¥ TR RE
<38> R
<4> FEE KN
BEE: HHl explain ZRANZ+DEAM, BERERFRARIR - TATERTE FIK,

B—EHORKIATHEN L%, S35 THAT "honeymoon" 7E tweet FEXHMIK R MK/ B IREKS TF/IDF, (XBEWHX
B o B2—WEHID, BREAEBXRR, TR, )

RERAT HENRER A E RN

R SR

¥%%Ri3 “honeymoon® FE “tweet' FERFRAIHIIRE,

KA R



# %% “honeymoon™ 7E “tweet’ SFERTEZRISCREHmREN G FRE| AR E M STREE a8 B R,
FEEKREAEN:

X4 Ctweet®w FERANAMKE -- WAMK, How long s the d field in this document -- the longer the field,
the smaller this number.

Ex05 4z ARrthEESE %, BRASVANBTES LEAIFRBUER, Bt XEBEEHNTUT RERERBNM * &
E"JO

27 . JSONT R Mexplainfl 2 < LU 89 (E24# K YAML RIFR%Z, RFBZAESHPIMLE format=yaml
Explain Api

AR AN e 4R PC EC 2 /Y
Y explain HAMBE SR Eat, TREFAH XD TYRRIE, LR~ 304 FREHITE.

FEKREBE A  /index/type/id/_explain , Bl FAR7R :

GET /us/tweet/12/_explain

{
"query" : {
"filtered" : {
"filter" : { "term" : { "user_id" : 2 Ty
"query" : { "match" : { "tweet" : "honeymoon" }}
3
}
3

PRT LEIMERM RGN, Fiw TR R

"failure to match filter: cache(user_id:[2 TO 2])"

W R FABY user_id it 38 FRMEZ T EELERE,



HHEFE

AEMBBETF 48X FElasticSearchIEBH— Lz T1E R, ERXRBENEAFANZHNMiza, BEFERERNELESH
HARZ—, EBFRNERNHERBREER,

YRt — DN FER#HITHEIF e, ElasticSearch FRi#t AN LEIINXESEERNE, AHRSITATERYZHFEEH
89, BERZEBHHF 24,

o IEETMnHE, HMNBEMRTRREEHTAEIE,
o YHEFMR, BNBEEHXEPAENE, BNBEEMREFITIRE,
A TIREHEFENE, ElasticSearch &FATEFEMAMBEIRNER, XEMUSHIEFE"

E%E : ElasticSearch$fiEFREFEM S IRNFHH A LEINMEOBIE. MRS TAEXEPEIMG, SHERR

ﬁ;ﬁﬂo

R FEEENRINEHEE Y ME L RAEBIREIZHEE 21880, REMXR G RFENZE LRI D 8KIE,
BIRTN i REFBE 2 AEEE, FIUSAEFREERENKIREPE+OLEN,
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[[distributed-search]] == Distributed Search Execution

Before moving on, we are going to take a detour and talk about how search is executed in a distributed environment.
((("distributed search execution™))) It is a bit more complicated than the basic create-read-update-delete (CRUD)
requests((("CRUD (create-read-update-delete) operations"))) that we discussed in <>.

.Content Warning

The information presented in this chapter is for your interest. You are not required to understand and remember all the
detail in order to use Elasticsearch.

Read this chapter to gain a taste for how things work, and to know where the information is in case you need to refer to it in
the future, but don't be overwhelmed by the detail.

A CRUD operation deals with a single document that has a unique combination of _index , _type , and <> (which defaults
to the document's _id ). This means that we know exactly which shard in the cluster holds that document.

Search requires a more complicated execution model because we don't know which documents will match the query: they
could be on any shard in the cluster. A search request has to consult a copy of every shard in the index or indices we're
interested in to see if they have any matching documents.

But finding all matching documents is only half the story. Results from multiple shards must be combined into a single
sorted list before the search API can return a ““page" of results. For this reason, search is executed in a two-phase
process called query then fetch.



=== Query Phase

During the initial query phase, the((("distributed search execution”, "query phase")))((("query phase of distributed search")))
query is broadcast to a shard copy (a primary or replica shard) of every shard in the index. Each shard executes the search
locally and (((“priority queue")))builds a priority queue of matching documents.

.Priority Queue

A priority queue is just a sorted list that holds the top-n matching documents. The size of the priority queue depends on the
pagination parameters from and size . For example, the following search request would require a priority queue big
enough to hold 100 documents:

[source,js]

GET /_search { "from": 90, "size": 10

}

The query phase process is depicted in <>.
[[img-distrib-search]] .Query phase of distributed search image::images/elas_0901.png["Query phase of distributed search"]
The query phase consists of the following three steps:

1. The client sends a search requestto Node 3, which creates an empty priority queue of size from + size .

2. nNode 3 forwards the search request to a primary or replica copy of every shard in the index. Each shard executes the
query locally and adds the results into a local sorted priority queue of size from + size .

3. Each shard returns the doc IDs and sort values of all the docs in its priority queue to the coordinating node, Node 3,
which merges these values into its own priority queue to produce a globally sorted list of results.

When a search request is sent to a node, that node becomes the coordinating node.((("nodes", "coordinating node for
search requests"))) It is the job of this node to broadcast the search request to all involved shards, and to gather their
responses into a globally sorted result set that it can return to the client.

The first step is to broadcast the request to a shard copy of every node in the index. Just like <>, search requests can be
handled by a primary shard or by any of its replicas.((("shards", "handling search requests"))) This is how more replicas
(when combined with more hardware) can increase search throughput. A coordinating node will round-robin through all
shard copies on subsequent requests in order to spread the load.

Each shard executes the query locally and builds a sorted priority queue of length from + size —in other words, enough
results to satisfy the global search request all by itself. It returns a lightweight list of results to the coordinating node, which
contains just the doc IDs and any values required for sorting, such as the _score .

The coordinating node merges these shard-level results into its own sorted priority queue, which represents the globally
sorted result set. Here the query phase ends.

[NOTE]

An index can consist of one or more primary shards,((("indices", "multi-index search"))) so a search request against a single
index needs to be able to combine the results from multiple shards. A search against multiple or all indices works in exactly
the same



way--there are just more shards involved.



=== Fetch Phase

The query phase identifies which documents satisfy((("distributed search execution”, "fetch phase")))((("fetch phase of
distributed search"))) the search request, but we still need to retrieve the documents themselves. This is the job of the fetch
phase, shown in <>.

[limg-distrib-fetch]] .Fetch phase of distributed search image::images/elas_0902.png['Fetch Phase of distributed search"]
The distributed phase consists of the following steps:

1. The coordinating node identifies which documents need to be fetched and issues a multi et request to the relevant
shards.

2. Each shard loads the documents and enriches them, if required, and then returns the documents to the coordinating
node.

3. Once all documents have been fetched, the coordinating node returns the results to the client.

The coordinating node first decides which documents actually need to be fetched. For instance, if our query specified {
"from": 90, "size": 10 } , the first 90 results would be discarded and only the next 10 results would need to be retrieved.
These documents may come from one, some, or all of the shards involved in the original search request.

The coordinating node builds a <> for each shard that holds a pertinent document and sends the request to the same shard
copy that handled the query phase.

The shard loads the document bodies--the _source field--and, if requested, enriches the results with metadata and <>.
Once the coordinating node receives all results, it assembles them into a single response that it returns to the client.

.Deep Pagination

The query-then-fetch process supports pagination with the from and size parameters, but within limits. ((("size
parameter")))((("from parameter")))((("pagination”, "supported by query-then-fetch process")))((("deep paging, problems
with"))) Remember that each shard must build a priority queue of length from + size , all of which need to be passed back
to the coordinating node. And the coordinating node needs to sort through number_of_shards * (from + size) documents in
order to find the correct size documents.

Depending on the size of your documents, the number of shards, and the hardware you are using, paging 10,000 to 50,000
results (1,000 to 5,000 pages) deep should be perfectly doable. But with big-enough from values, the sorting process can
become very heavy indeed, using vast amounts of CPU, memory, and bandwidth. For this reason, we strongly advise
against deep paging.

In practice, ““deep pagers" are seldom human anyway. A human will stop paging after two or three pages and will change
the search criteria. The culprits are usually bots or web spiders that tirelessly keep fetching page after page until your
servers crumble at the knees.

If you do need to fetch large numbers of docs from your cluster, you can do so efficiently by disabling sorting with the scan
search type, which we discuss <>.



=== Search Options
A few ((("search options")))optional query-string parameters can influence the search process.

==== preference

The preference parameter allows((("preference parameter")))((("search options", "preference"))) you to control which
shards or nodes are used to handle the search request. It accepts values such as _primary , _primary first , _local ,
_only_node:xyz , _prefer_node:xyz , and _shards:2,3 , which are explained in detail on the
http://www.elasticsearch.org/guide/en/elasticsearch/reference/current/search-request-preference.htmi[search preference ]
documentation page.

However, the most generally useful value is some arbitrary string, to avoid the bouncing results problem.((("bouncing
results problem")))

[[bouncing-results]] .Bouncing Results

Imagine that you are sorting your results by a timestamp field, and two documents have the same timestamp. Because
search requests are round-robined between all available shard copies, these two documents may be returned in one order
when the request is served by the primary, and in another order when served by the replica.

This is known as the bouncing results problem: every time the user refreshes the page, the results appear in a different
order. The problem can be avoided by always using the same shards for the same user, which can be done by setting the
preference parameter to an arbitrary string like the user's session ID.

==== timeout

By default, the coordinating node waits((("search options", "timeout"))) to receive a response from all shards. If one node is
having trouble, it could slow down the response to all search requests.

The timeout parameter tells((("timeout parameter"))) the coordinating node how long it should wait before giving up and
just returning the results that it already has. It can be better to return some results than none at all.

The response to a search request will indicate whether the search timed out and how many shards responded successfully:

[source,js]
"timed_out": true, <1>
"_shards": {

"total": 5,
"successful": 4,
"failed": 1 <2>

iy

<1> The search request timed out.
<2> One shard out of five failed to respond in time.

If all copies of a shard fail for other reasons--perhaps because of a hardware failure--this will also be reflected in the
_shards section of the response.

[[search-routing]] ==== routing


http://www.elasticsearch.org/guide/en/elasticsearch/reference/current/search-request-preference.html[search

In <>, we explained how a custom routing parameter((("search options", "routing")))((("routing parameter"))) could be
provided at index time to ensure that all related documents, such as the documents belonging to a single user, are stored
on a single shard. At search time, instead of searching on all the shards of an index, you can specify one or more routing
values to limit the search to just those shards:

[source,js]

GET |_search?routing=user_1,user2

This technigue comes in handy when designing very large search systems, and we discuss it in detail in <>.
[[search-type]] ==== search_type

non

While query_then_fetch is the default((("query_then_fetch search type")))((("search options", "search_type")))
((("search_type™))) search type, other search types can be specified for particular purposes, for example:

[source,js]

GET |_search?search_type=count

count ::

The count search type has only a query phase.((("count search type"))) It can be used when you don't need search
results, just a document count or <> on documents matching the query.

query_and_fetch I

The query_and_fetch search type ((("query_and_fetch serch type")))combines the query and fetch phases into a single
step. This is an internal optimization that is used when a search request targets a single shard only, such as when a <>
value has been specified. While you can choose to use this search type manually, it is almost never useful to do so.

dfs_query_then_fetch and dfs_query_and_fetch ::

The dfs search types((("dfs search types"))) have a prequery phase that fetches the term frequencies from all involved
shards in order to calculate global term frequencies. We discuss this further in <>.

scan ..

The scan search type is((("scan search type™))) used in conjunction with the scro11 API ((("scroll API")))to retrieve large
numbers of results efficiently. It does this by disabling sorting. We discuss scan-and-scroll in the next section.



[[scan-scroll]] === scan and scroll

The scan search type and the scro11 API((("scroll API", "scan and scroll"))) are used together to retrieve large numbers
of documents from Elasticsearch efficiently, without paying the penalty of deep pagination.

scroll ::

+

A scrolled search allows us to((("scrolled search"))) do an initial search and to keep pulling batches of results from
Elasticsearch until there are no more results left. It's a bit like a cursor in ((("cursors")))a traditional database.

A scrolled search takes a snapshot in time. It doesn't see any changes that are made to the index after the initial search
request has been made. It does this by keeping the old data files around, so that it can preserve its “view" on what the
index looked like at the time it started.

scan ..

The costly part of deep pagination is the global sorting of results, but if we disable sorting, then we can return all documents
quite cheaply. To do this, we use the scan search type.((("scan search type"))) Scan instructs Elasticsearch to do no
sorting, but to just return the next batch of results from every shard that still has results to return.

To use scan-and-scroll, we execute a search((("scan-and-scroll"))) request setting search_type to((("search_type", "scan
and scroll"))) scan , and passing a scroll parameter telling Elasticsearch how long it should keep the scroll open:

[source,js]

GET /old_index/_search?search_type=scan&scroll=1m <1> { "query": { "match_all": {}}, "size": 1000

}

<1> Keep the scroll open for 1 minute.

The response to this request doesn't include any hits, but does include a _scroll id , which is a long Base-64
encoded((("scroll_id"))) string. Now we can pass the _scroll id tothe _search/scroll endpoint to retrieve the first batch
of results:

[source,js]

GET /_search/scroll?scroll=1m <1>

c2Nhbjs10zExODpRNV9aY 1VyUVM4UONMd2pjWIJ3YWIBOZEXOTpRNV9aY 1VyUVM4UO <2>
NMd2pjwW133YWIBOzExNjpRNV9aY 1VyUVMAUONMd2pjWIJ3YWIBOzEXNzpRNV9aY1Vy
UVM4UONMd2pjWII3YWIBOzEyMDpRNV9aY 1VyUVM4UONMd2pjWIJ3YWIBOzE7dG90YW

xfaGl0czoxOw==

<1> Keep the scroll open for another minute.
<2>The _scroll_id can be passed in the body, in the URL, or as a query parameter.

Note that we again specify 2scroll=1m . The scroll expiry time is refreshed every time we run a scroll request, so it needs to
give us only enough time to process the current batch of results, not all of the documents that match the query.



The response to this scroll request includes the first batch of results. Although we specified a size of 1,000, we get back
many more documents.((("size parameter", "in scanning"))) When scanning, the size is applied to each shard, so you will
get back a maximum of size * number_of_primary_shards documents in each batch.

NOTE: The scroll request also returns a new _scroll_id . Every time we make the next scroll request, we must pass the
_scroll_id returned by the previous scroll request.

When no more hits are returned, we have processed all matching documents.

TIP: Some of the http://www.elasticsearch.org/guide[official Elasticsearch clients] provide scan-and-scroll helpers that
provide an easy wrapper around this functionality.((("clients", "providing scan-and-scroll helpers")))


http://www.elasticsearch.org/guide[official
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PUT /my_index

{
"settings": { ... any settings ... },
"mappings": {
"type_one": { ... any mappings ... },
"type_two": { ... any mappings ... },
}

Ex b, {RATLUEiE7E config/elasticsearch.yml FNAN N EMIELE EBHIE B 5 4] E3R3I,

action.auto_create_index: false

NOTE

SE, BNENTRE#R (REIER] KBHALRERS. xARSIBEHRESLEAN : RFESHERSIE—
MABHZENRE L, BIX, —MHHEEFNREISE % 0.

=]

R AT B KR I PR3RB] -
DELETE /my_index
{RBALLA TENAXBRS DRI

DELETE /index_one, index_two
DELETE /index_*

{REZE T LUR BRAT B 5R5I

DELETE /_all



RE|%iE
fRAT LBt RE AR REELFEBIITA, RATLLE#Index Modules reference documentation, B2 :
27~ Elasticsearch 12 T (i ALIFMZGAELE, FRIEMEIAE X LRBMITAMANTLERX LM, FTFEBRRLERE,

THEATRERNLE :

number_of_shards

EL—NRIINED N, AR 5. ZBMEBEERS QEETREENR.

number_of_replicas

BAESRMEND AN, AR 17, BANEER NN 7EE # B5R5| g,

fmn, HOALRBRE-—DEDH, RBEEFD FR/NREL

PUT /my_temp_index

{

"settings": {
"number_of_shards" : 1,
"number_of_replicas" : 0

}

3

SRIE, FATATLLE update-index-settings API 3 SEWE IO K N :

PUT /my_temp_index/_settings
{

"number_of_replicas": 1

}


http://www.elasticsearch.org/guide/en/elasticsearch/guide/current/_index_settings.html#_index_settings
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BEANEBEMREIRER analysis 570, FAREBESHFENS R 0IERE Lo RERLIREIZRE],

£ (9 Ne] B, BNe T —ERENDITS, BTHEXFHHELRNEESERIETERE

standard DTSR TEXFRIFADITE, S TAMAAAERRAZR— I TEHLE, EBETUTIR

e standard 4337 8F, 1Ei9 2 % LB ARSI,
e standard RAEid &8s, #ikit FASREEDAHML NAERE (BRBEMTLAEEH) .
o lowercase IIEitj&8R, FFRIARIMEH KA NE,

o stop KRIEityeds, WERFIATRERERERELHEAE, 0 a, the, and, is

o

BNBERT, AR EREREAN, MFELAE, MTUBLAB—NETF standard DITRNEEL DR, FHE%
& stopwords %, ATLURE—MEAERTIR, HEFEA—MEE2ENMERSR AR,

ETEHOFH, FMNUET —NFHDHES, W es std, FERMELNEIIFZERA :

PUT /spanish_docs

{
"settings": {
"analysis": {
"analyzer": {
"es_std": {
"type": "standard",
"stopwords": "_spanish_"
}
3
}
}
3

es_std DIEBARER/N, ERRFEETHNESLM spanish_docs 3RB|H, #» TH analyze APl EMXE, BMBEE
RRFENRS| 4,

GET /spanish_docs/_analyze?analyzer=es_std
El veloz zorro marroén

THHEHNERPERMEEA a1 WEBKIRRT

{
"tokens" : [
{ "token" : "veloz", "position" 2 By
" [T " " " ition!
{ "token" : zorro", position 33},
{ "token" : "marron", "position" 4}
]

}
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FEREILFENRAEHED AT /EME ", A0, MRBMPIXAZ HTML B, SR8 —SHMNA
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ERMETLMER html_strip PRt 9888 KMRFTER HTML 472, FEIF HTML s2{R# 3m xf 5 B9 Unicode 5
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— e B BE— TR, DA FRBEOEIMR LM (terms) HKAE (tokens) . standard DHTERE
P standard 7039 a3 FRHFRDEIN LT, BRARDFRES, BRAFNEMDAZZETANTAE
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XA, [ pattern 433725 LUEE IE N Rk D EISTAK,
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235 E R RIER SRB\BEEER, HHLFENRIED &SR,
RAEd JE 2R ATREMBEN, RINSMIPRTRIE, Ff1BE23Rid lowercase # stop FIEit k23, 1B Elasticsearch FEH
2Bk 4E, stemmer ALt JE 2R 35344 b AMMBIBRIZ A (rootform) . ascii folding FRALiT JERF MR T ZR/F

5, HHOM tres #%4 tres o ngram # edge ngram A LLERAFEESRIALCEIE RSB 5 58 Mo
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S5HRB|%B—H, BNHEERET es std 22, HAIAILE analysis FERTEEFR L )58, a2 fIRIET )53y ¢

PUT /my_index

{
"settings": {
"analysis": {
"char_filter": { ... custom character filters ... },
"tokenizer": I . custom tokenizers o By
"filter": I . custom token filters By
"analyzer": I . custom analyzers o I
}
}
3

EABF, HBAREBE—NXHENDTES
1. A ntml_strip FRLESRSMRAEM HTML 174

2. % & B and , FE—TEELH mapping FFid ks


http://bit.ly/1B6f4Ay
http://bit.ly/1E3Fd1b
http://bit.ly/1ICd585
http://bit.ly/1DIeXvZ
http://bit.ly/1INX4tN
http://bit.ly/1AUfpDN
http://bit.ly/1ylU7Q7
http://bit.ly/1CbkmYe
http://bit.ly/1DIf6j5

"char_filter": {
"& to_and": {
"type': "mapping",
"mappings": [ "&=> and "]

1. £ standard 2382802 £33
2. A 1lowercase FMFitjedafFias: H/IE

3. A stop RIEdEFER—LEEELERA,

"filter": {
"my_stopwords": {
"type': "stop",

"stopwords": [ "the", "a" ]

IR FR SR 0 R SLIF 0037 B3 F it R BR A S IR 1B DT 25

"analyzer": {
"my_analyzer": {

"type": "custom",

"char_filter": [ "html_strip", "&_to_and" ],
"tokenizer": "standard",

"filter": [ "lowercase", "my_stopwords" ]

ATENARNTUNULEFREFHR—5F

PUT /my_index

{
"settings": {
"analysis": {
"char_filter": {
"& to_and": {
"type": "mapping",
"mappings": [ "&=> and "]
Iy
"filter": {
"my_stopwords": {
"type": "stop",
"stopwords": [ "the", "a" ]
Iy
"analyzer": {
"my_analyzer": {
"type": "custom",
"char_filter": [ "html_strip", "&_to_and" ],
"tokenizer": "standard",
"filter": [ "lowercase", "my_stopwords" ]
1}
11}

2| E3RBIfE, B analyze APIENXITHIDHTES :

GET /my_index/_analyze?analyzer=my_analyzer
The quick & brown fox

TENZRERHRNDONIFEEETET



"tokens" : [

{ "token" : "quick", "position" : 2 },
{ "token" : "and", "position" : 3 },
{ "token" : "brown", "position" : 4 3},
{ "token" : "fox", "position" : 5 }

Fx3IEF 114555 Elasticsearch EREER, SMATBRASEER. BNTLLBEL TEMMENERBE— string 2EH
FELE

PUT /my_index/_mapping/my_type

{
"properties": {
"title": {
"type": "string",
"analyzer": '"my_analyzer"
}
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X#4nt, Elasticsearch 4 2898t type FEXF it v Hix LE3THY,

Lucene BE# % AIHHBEIE. BLETE Elasticsearch J§ 8 & JSON XH4BRESAK Lucene FEMRITLEHIEHIH .

BUE0, user HXIBUAH name FEXMMHFFEBARPDFERZ—D string 2B, EHMAEHRSIZH, SHEERZEL
whitespace ﬁ*ﬁ%%ﬁ*ﬁo

"name": {
"type": "string",
"analyzer": "whitespace"
3
sk FFURA2
kG 2 BYBE m

Fx EAR 2 BRSO LAEMER— N REI 2 H % T — LT RHE %,

BER—THRMNWRSIPEATEE : blog en RANFIEMMIEER, blog_es RAAIIFZMIIIER, AMEBEE title
FEE, BEHDP—FEBFER english OHTEs, B —M{FEA spanish DH72s.

ERTEN S HMBE A

GET /_search

{
"query": {
"match": {
"title": "The quick brown fox"
}
}
}

BNEAMEEPER title FB, HETEQWEHEE, BRE L 2FERRMONEINE, spanish £ZE english ?
Elasticsearch ® X HE—NMEHREIN title FEREAMITE, X FIXNFERIEEHZIEMBD, Bt s —NFKitHl
B4,



B LLE I A FEIMARMN G TR R a2 — 0, B titleen H titlees , HEEL HFRRSESEBEM L
z}é%o

GET /_search

{
"query": {
"multi_match": { <1>
"query": "The quick brown fox",
"fields": [ "blog_en.title", "blog_es.title" ]
3
3
}

<1> multi_match #HEZDFEERIT match BHF—EROIZR,

M5 3 english DATE8AT blog en.title FER, spanish T2 T blog es.title FEX, AFEBEILEBIAEE
AT R,

EME ERERKE L ENFRERED, BEEK—TORMETEADNXEMAR—IRE], RLEMHAL

o (A yser

{ "login": "john_smith" }

e (B event

{ "login": "2014-06-01" }

Lucene AEF—NMFREFHEM 5 — M FREBH, ER—MRECHREIZXANFE,

AT, RI0F 41X B BEF event.login FE&, Elasticsearch & 1ogin FEMEMKEINEH. BENE (FEEEN
2] PRI, B AR NaMARSIMAEE M8 £ E,

Rz RMEx Ly FRHEHEH, RRTEBETRBE - login FBR. ZTRERSFBAETINERINELIR K E %,

R TR MARBE X LEHR, BNER— RIS £ 84, BERARHS R R ZHFER
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index : FERED N UWUKESCHEIER (analyzed ) , HABYM—TNERMME (not_analyzed ) , FeTE P AIHIER
(no)

analyzer @ FAETEZRBIFMHE R EXFERERN o472 .

BATNETEMNE S PN ZHEMFER, B30 ip, geo point F1 geo_shape



TTHIE : _source FEX

FNIER T, Elasticsearch A3 JSON FRFEBERFRRIEEMRREFE _source FEA, BREMERENFE—H, _source F
B ESEB AR L8145,

ELFIRARHBENINE, B

o BRZRPEFRITEN TREMNE HIBIEIEIRF & 43048

MREHRD _source FE&, T =F #FRAEIER

LIREBRAE % b, MEMRFEEFRRSIKIE, (RAILIEREA Elasticsearch HIR{EFM AR R EH M 3| 00RO
HiR.

fRATLAM  _source Hiid get B search HKEXOIERDFER, MARENH,

EHERZHE 4R, EAMTLUEBNEIEN XEPEENAER, MAZREMN—H# 1D hiEnthnBRE,

BNfEsntt, F# _source FEREEELABAZAN. RN LEMERRENFEE, RATLUATERRFER

SER .
_source FEX:

PUT /my_index

{
"mappings": {
"my_type": {
"_source": {
"enabled": false
3
}
}
3

EERFKPRATLUBRRE _source FEXFEKRIBEETFTL !

GET /_search

{
"query": { "match_all": {}},
"_source": [ "title", "created" ]

XEEFEEAM  source FIZEVHEE, MARREIZEDN source FEX,
HIEFE

FRT HRBIFERMIE, RBATLLLE me FEROFRKBMELSHEIRE, A Lucene #EIHNA » AuETER L2
RERIBRENME, Fxk, _source FERMER—MNHEFER,

1E Elasticsearch f1, #Jx BHEFFEFAE—NFHE, TENXEEZ2BRET _source FEHP, BERIFHIH
EERER _source BEE R RIREEMFE,



TCEE ¢ _all FER

T [(HEER] A, N8 7 a1 FB: 1 HEHMBFERENFEFTREFTER, query string ERBIBETER T EA
B _a11 FEEi#),

_all FRREH S AORRNBRERER, SFRETERZRAXENL M, TURMEAE9RTENEER, MBENEKEE
IRABZRBOSCAY -

GET /_search
{

"match": {
"_all": "john smith marketing"

}

BEMREBN L R, ERERILEEINELE, FIBREIHER a1 FBR, a1 2—ME AR08k A. B
SMINFE, REERE, BATRENEFRRER, ReEX.

(EXMEE] ZRAN—TREENRNEZFROKE | FRUEE, BUER, R0 tite FRONEZRZE KN
content FRRAMIEZLR/EER, MFRAMNIMERE a1 FRAMTIRHN

MRIRREREMEA a11 FE, FALLEY THRNMRAZAE :

PUT /my_index/_mapping/my_type
{
"my_type": {
"_all": { "enabled": false }
}

it include_in_all #AALIEHIFREGERIT ST a1l FEFP, BAGR true . E—PHRLEZE
include in all AILUMETX At RATE FERMIEAIT Ao

R ERE 211 FERESHMERENEXFER, B0 title , overview , summary # tags o MM TFREZEMA _all
FEE, MRAILAGRERAEERA include_in_all %5, Mk EFEE EEMA include_in_all o

PUT /my_index/my_type/_mapping

{
"my_type": {
"include_in_all": false,
"properties": {
"title": {
"type": "string",
"include_in_all": true
+
}
}
3

#ig all FRAKE—DEIDNH string FHR, EEARANITERINTENE, MAEXAARAENTERIEE
HDHras. MBMRAAE string XBFER—#, FAMUEE a1 FEREMKDINES :

PUT /my_index/my_type/_mapping
{
"my_type": {
"_all": { "analyzer": "whitespace" }

}






X145 1D

SOAYME— #r iR AU DN TTBUIRF R A K
_id : XHHMFRFE ID

_type @ MHEAYEEIZ

_index : XHUPTIERIFRAI

_uid : _type F1 _id HIERM typewid

BUAERT, _uid 2REF (FTR@E) #5351 (TE%R) K. _type FRWHRFEZRERE, _id M _index FERNEL
BRERIMEBE#E, ENFTRERFEN,

REWL, RIPATLUGE 2 FB—# 54 _id FE&, Elasticsearch i _uid FEFBH _id ., SRERITLUSTxLEF
EXBY index # store %i&, BREALFFTEX M.

_id FERE—MRITEEAESEIMLE : path % B Elasticsearch BEEMXEAGH RN EERHRER _id

PUT /my_index

{
"mappings": {
"my_type": {
"id": {
"path": "doc_id" <1>
i
"properties": {
"doc_id": {
"type": "string",
"index": '"not_analyzed"
}
3
}
}
3

<1> M doc_id FERER _id

R, YRR —Piee

POST /my_index/my_type

{
"doc_id": "123"

}

_id {EHANXEERB doc_id FEREM.

{
"_index": "my_index",
"_type": "my_type",
"oidn "123", <1>
"_version": 1,
"created": true

3

<1> _id EEMEMIERT.

%5 2R pRARE, BREEE vuk K (L [bulk BR] ) BEN2MBERR . LI RE T [T SER
MBI ITRRER FRKDELM— DR, MEBERTBEDSXEER,



#h A BREY

¥ Elasticsearch & —MIBEMN T, ©lEid (5 AME] RBEFEMNEIE LB A8 32 FERME & Bps .,

Betx 2EEMITY, BHHTRE. NFRTMESEREFLEFEMEIXES, BRREFECNEE#HHEFRD. HiFfRix
AR RBEE AT, 72 U IR{ER Elasticsearch E 4 E#IERN, RELERAMFEREME —NF B RETRMR,

i RE, RALUEBiE dynamic X BRIEFX LTS, SEZTE/LDET

true : BEHHRMFEE (BN

false : :@H’ﬁ?—g&

strict : HBEERMFETMHZES

dynamic % BRI BER I RBEA object R E, {RATLUE dynamic BRINEZREH strict , MIEFERNEHRLEEH

B

PUT /my_index

{
"mappings": {
"my_type": {
"dynamic": "strict", <1>
"properties": {
"title": { "type": "string"},
"stash": {
"type": "object",
"dynamic": true <2>
}
3
}
}
3

<1> HBERFFE, my_type HRP[IMWHERE

<2> stash XREEFH BT

Bt X NIREY, RATLURIN— PR ERFRE stash dRA :

PUT /my_index/my_type/1
{

"title": "This doc adds a new field",
"stash": { "new_field": "Success!" }

BRE T E B ## BIRE M &R

PUT /my_index/my_type/1

{
"title": "This throws a StrictDynamicMappingException",
"new_field": "Fail!"

%&5E 9 dynamic BB false STEARIEN _source FEXMIARA,

AT, REBRINBBRF BRI F R T ATHRIER,

_source FHDBIBRFFIRZRB |t BI5EEE JISON T,



HE L5 53R5|

INRARIETE 12 1T RO INFT I FER, IRATRER T £ o AFRBl, RGN s AMEN wn BEFHLEE, FaMERMNTT
LLB i % BEREE LX),

HHAA

Y Elasticsearch BE|— M FHEFEN, TRENINFEEEZE— TR 5B, N 2014-01-01 . AREE
ERGE—NEE, INFEREWIES date £BIRM, TN, SRWIEH string BRI,

BLEHEX DN AR FH— L g, BRMBE - KX
{ "note": "2014-01-01" }

Bk x BB RLE note FE, BRWAHRMY date FH, ERMRT P& # ¢
{ "note": "Logged out" }

R ATE—TBHE, Bheekt, INFRELWAMy B LR, 19 Fazway F3I2FE.

BHERR AT LBt FEAR 4 R L35 B date detection # false X :

PUT /my_index
{
"mappings": {
"my_type": {
"date_detection": false

}

AR DIRE, FRERMBLRE string £B, BRIMFEE—D date FB, REFHRNE,

Elasticsearch ¥I#fr=7F 8 4 BHIRM N AT LUBE  dynamic_date formats FRE F&EH,
# SRR
M dynamic_templates , {RATLASERIRGIFTFERRIBRES, {RixERLUAE FERAREIE £ 5 A— M2 RS,

BIERBE N EFATFER X MERMAR, — napping FEAFIEPAINRGFELFER, MEL>—1SE (Fl0
match ) R L MEWRE R FHDNFER,

BARIR IR KA ], B—DEERERSW B, 0, e string FRFERELAHMER :

° es:?—gﬁ’glﬂ _es %Eﬁ'ﬁ%gﬁﬁﬁ spanish ﬁ*ﬁ%%o
° enZFﬁﬁEﬂﬂ?—Eﬁﬁﬂq english TR

T es BRBEFE—GL, EHECHERAEFFEN en RIRERFK—R

PUT /my_index
{
"mappings": {
"my_type": {
"dynamic_templates": [


http://www.elasticsearch.org/guide/en/elasticsearch/reference/current/mapping-root-object-type.html

{ Mes: {

"match": "*_es", <1>
"match_mapping_type": "string",
"mapping": {
"type": "string",
"analyzer": "spanish"
}
13
{ "en": {
"match": R <>
"match_mapping_type": "string",
"mapping": {
"type": "string",
"analyzer": "english"
}
1}

133

<1> EERFEREL _eos HERNFER.
<2> LEER A F R £ BT E,

match_mapping_type JUFRERFIEMR REEFEREREN 2B £, siREAE SR ML —4, (FlE0 strong

long )

match SERAMCEFEEA, path match SENEEFEE—DIRPITERRE, FFLL address.*.name L0 fFICE—ix
HHTFER

"address": {
"city": {
"name": "New York"

}

unmatch F1 path_unmatch #0055 F FHEBR AR R T BRI FER

BZ i WIR  RSE


http://bit.ly/1wdHOzG

RRIABR G

B, —DRIBHAE L BEERTHFRMAE. B defale MISRIREARRBRENAE, TARERBHN
FENEEIRME, deraule BRSTIRHT R EIIIR, AT deraule BRST ZJE M3 BSOATANBALE, RIFEED
By 3 BBRAY R ERRATE 2 ik R E,

B, FATATLMER  default BRESPRA £ BEA a1 FE, MRE blog FREFEE :

PUT /my_index

{
"mappings": {
"_default_": {
"_all": { "enabled": false }
+
"blog": {
"_all": { "enabled": true }
}
}
3

_default  BREVHHETE LFRE| 4 5| B2 SEMREVF IS,



EMREIHE

& RAT LA SRBIANINFTRI £ BY, s £ BURNINHTEFER, (BRMATERNFHINBEIERCEFR. RIOMx M, B
WREINHER T ST ERMMNERBETIIEETRE,

ERECEENRER § £NAERENRS| : el B—MHEREIFNRE, RAEFMAENXEMIBRISRSIE IR L,

_source FERAM—PERABIIFLZIRELE Elasticsearch HE 7 REHXH, RABREMBEEFERMIFRS], x#
BEXLRE.

% T EEBBIFREIBREI PR, A (scan-scoll] L& IIBRSIMIXE, AEFEE (bulk API] SR E (1#EXs
AT

HEEHR
IRETLAER — & | AT SN EFREINE S, BERMERTRRENNEREE L, L, JUNERARSINESEiEH

HAg et [ B BRI RN -

GET /old_index/_search?search_type=scan&scroll=1m

{
"query": {
"range": {
"date": {
"gte": "2014-01-01",
"1t": "2014-02-01"
}
}
i
"size": 1000
3

RANR 4k 2 TEIHSRE| LIEDR, (RATEEIBFARIATIGRISMRME TH RGP, X TLLBEY EH 2 ITERREIREFRTH,
BReFERE R EH ERNTEHICH ST T .



%515 A MFEe A
AR BB RB| 1t R i R EHR 5 P, A 5% — BB, 3151 B ERARMAZA 28 |

FB| 3|8 ME—DNREAR S £ E, TUHERA—IHZANES], LTULEMEERSIZH AP FER, 218 F 280Nk
KHORGEME, SAFMHE

o E—NifTHEEH LM —PREIED%E 53—

° %*%/I\%%Mﬁ—f: (WMD, last,threefmonths)

o LFTBIMN—NTERUE am

BNUERIHES INENERAyR. AEBRNENZBAENELESEN 1AMIBRZREI 3% EIFHES,
XEERMEENGIERE © _alias AT ENEE, _aliases ATRFIEZSNEE,

FEx—FP, TNBEMOEARA—U ny_index BIZREl, MFEELE, my_index B—MEMBRIELRBINAE, BEX
E"]%a%*—?@ﬁ—ﬁ\mﬁﬁ% my_index_v1l , my_index_v2 %%0

FFi8, FEA1LIE—1NRB] my_index vi, REI 5B my_index IEMETE :

PUT /my_index_v1l <1>
PUT /my_index_v1/_alias/my_index <2>

<1> #|3%B| my_index_vi o
<2> {358 my_index FEM my_index_vi o

ARAT LA ) x4 5] B R A 3RB]
GET /*/_alias/my_index

L 5| B IEE X PREI ¢
GET /my_index_v1/_alias/*

mEEFRE T oA

"my_index_v1" : {
"aliases" : {
"my_index" : { }

}

RE, BAVREBRRSIRA—NFERMNME, SARNTEERAFNLS, RIBNFBEEHNHRSIEIE. 5%, BNoE
*ﬁ‘%ﬁﬂ’ﬂﬂﬂ&%ﬂﬂ’ﬂ%%l my_index_v2 o

PUT /my_index_v2
{
"mappings": {
"my_type": {
"properties": {
"tags": {

"type": "string",
"index": '"not_analyzed"



REFHATMFEIEM ny_index vi FHEE] my_index vz , FTEBIEE [(EFFES]] Pl 7. —BERNAATIEE2E
EMIIZRET, FHAmiE 3 &iEaEFnEsl,

HNAALEE SRS, FUARNBEEHRSIPRMLHWE S MBRSIFRRIRE. IMREFERTFL, FAUBRNEE
A _aliases ??nﬁﬂf

POST /_aliases

{
"actions": [
{ "remove": { "index": "my_index_v1", "alias": "my_index" }},
{ "add": { "index": "my_index_v2", "alias": "my_index" }}
]
}

BAf, fRB9R AEMIBREERE T HH, TRBEEVE H,

BIfE{RIA AN MAENRE &+ B2 RTENT, MM BEE > ARGEMAN, 2REUTRESERA —LREN.

FLLE A% - ERARERNEMARRE. REMMATLUEEMHEERRS. HBOFERD, S ZER.



[[inside-a-shard]] == Inside a Shard

In <>, we introduced the shard, and described((("shards"))) it as a low-level worker unit. But what exactly is a shard and
how does it work? In this chapter, we answer these questions:

e Why is search near real-time?

e Why are document CRUD (create-read-update-delete) operations real-time?

e How does Elasticsearch ensure that the changes you make are durable, that they won't be lost if there is a power
failure?

e Why does deleting documents not free up space immediately?

e What do the refresh, flush,and optimize APIs do, and when should you use them?

The easiest way to understand how a shard functions today is to start with a history lesson. We will look at the problems
that needed to be solved in order to provide a distributed durable data store with near real-time search and analytics.

.Content Warning

The information presented in this chapter is for your interest. You are not required to understand and remember all the
detall in order to use Elasticsearch. Read this chapter to gain a taste for how things work, and to know where the
information is in case you need to refer to it in the future, but don't be overwhelmed by the detail.



[[making-text-searchable]] === Making Text Searchable

The first challenge that had to be solved was how to((("text", "making it searchable"))) make text searchable. Traditional
databases store a single value per field, but this is insufficient for full-text search. Every word in a text field needs to be
searchable, which means that the database needs to be able to index multiple values--words, in this case--in a single field.

The data structure that best supports the multiple-values-per-field requirement is the inverted index, which((("inverted
index"))) we introduced in <>. The inverted index contains a sorted list of all of the unique values, or terms, that occur in
any document and, for each term, a list of all the documents that contain it.

Term | Doc 1 | Doc 2 | Doc 3 | ...

brown | X | | X | o
fox | X | X | X | o
quick | X | X | | o
the | X | | X I o

[NOTE]

When discussing inverted indices, we talk about indexing documents because, historically, an inverted index was used to
index whole unstructured text documents. A document in Elasticsearch is a structured JSON document with fields and
values. In reality, every indexed field in a JSON document has its

own inverted index.

The inverted index may hold a lot more information than the list of documents that contain a particular term. It may store a
count of the number of documents that contain each term, the number of times a term appears in a particular document,
the order of terms in each document, the length of each document, the average length of all documents, and more. These
statistics allow Elasticsearch to determine which terms are more important than others, and which documents are more
important than others, as described in <>.

The important thing to realize is that the inverted index needs to know about all documents in the collection in order for it to
function as intended.

In the early days of full-text search, one big inverted index was built for the entire document collection and written to disk.
As soon as the new index was ready, it replaced the old index, and recent changes became searchable.

[role="pagebreak-before"] ==== Immutability

The inverted index that is written to disk is immutable: it doesn't change.((("inverted index", "immutability"))) Ever. This
immutability has important benefits:

e There is no need for locking. If you never have to update the index, you never have to worry about multiple processes
trying to make changes at the same time.

e Once the index has been read into the kernel's filesystem cache, it stays there, because it never changes. As long as
there is enough space in the filesystem cache, most reads will come from memory instead of having to hit disk. This
provides a big performance boost.

e Any other caches (like the filter cache) remain valid for the life of the index. They don't need to be rebuilt every time the
data changes, because the data doesn't change.

e \Writing a single large inverted index allows the data to be compressed, reducing costly disk I1/0 and the amount of
RAM needed to cache the index.

Of course, an immutable index has its downsides too, primarily the fact that it is immutable! You can't change it. If you want



to make new documents searchable, you have to rebuild the entire index. This places a significant limitation either on the
amount of data that an index can contain, or the frequency with which the index can be updated.



[[dynamic-indices]] === Dynamically Updatable Indices

The next problem that needed to be ((("indices", "dynamically updatable™)))solved was how to make an inverted index
updatable without losing the benefits of immutability? The answer turned out to be: use more than one index.

Instead of rewriting the whole inverted index, add new supplementary indices to reflect more-recent changes. Each inverted
index can be queried in turn--starting with the oldest--and the results combined.

Lucene, the Java libraries on which Elasticsearch is based, introduced the concept of per-segment search. ((("per-segment
search")))((("segments")))((("indices", "in Lucene"))) A segment is an inverted index in its own right, but now the word index
in Lucene came to mean a collection of segments plus a commit point—a file((("commit point"))) that lists all known

segments, as depicted in <>. New documents are first added to an in-memory indexing buffer, as shown in <>, before being

written to an on-disk segment, as in <>

[limg-index-segments]] .A Lucene index with a commit point and three segments image::images/elas_1101.png["A Lucene
index with a commit point and three segments"]

.Index Versus Shard

To add to the confusion, a Lucene index is what we call a shard in Elasticsearch, while an index in Elasticsearch((("indices",
"in Elasticsearch")))((("shards", "indices versus"))) is a collection of shards. When Elasticsearch searches an index, it sends
the query out to a copy of every shard (Lucene index) that belongs to the index, and then reduces the per-shards results to
a global result set, as described in <>.

A per-segment search works as follows:

1. New documents are collected in an in-memory indexing buffer. See <>.
2. Every so often, the buffer is commited:

A new segment--a supplementary inverted index--is written to disk. A new commit point is written to disk, which
includes the name of the new segment. ** The disk is fsync'ed—all writes waiting in the filesystem cache are flushed to
disk, to ensure that they have been physically written.

1. The new segment is opened, making the documents it contains visible to search.
2. The in-memory buffer is cleared, and is ready to accept new documents.

[[img-memory-buffer]] .A Lucene index with new documents in the in-memory buffer, ready to commit
image::images/elas_1102.png["A Lucene index with new documents in the in-memory buffer, ready to commit"]

[[img-post-commit]] .After a commit, a new segment is added to the commit point and the buffer is cleared
image::images/elas_1103.png["After a commit, a new segment is added to the index and the buffer is cleared"]

When a query is issued, all known segments are queried in turn. Term statistics are aggregated across all segments to
ensure that the relevance of each term and each document is calculated accurately. In this way, new documents can be
added to the index relatively cheaply.

[[deletes-and-updates]] ==== Deletes and Updates

Segments are immutable, so documents cannot be removed from older segments, nor can older segments be updated to
reflect a newer version of a document. Instead, every ((("deleted documents")))commit point includes a .del file that lists
which documents in which segments have been deleted.

When a document is “deleted,'' it is actually just _marked_ as deleted in the .del” file. A document that has been
marked as deleted can still match a query, but it is removed from the results list before the final query results are returned.

Document updates work in a similar way: when a document is updated, the old version of the document is marked as



deleted, and the new version of the document is indexed in a new segment. Perhaps both versions of the document will
match a query, but the older deleted version is removed before the query results are returned.

In <>, we show how deleted documents are purged from the filesystem.



[[near-real-time]] === Near Real-Time Search

With the development of per-segment search, the ((("searching”, "near real-time search")))delay between indexing a
document and making it visible to search dropped dramatically. New documents could be made searchable within minutes,
but that still isn't fast enough.

The bottleneck is the disk. (((“committing segments to disk")))((("fsync")))((("segments", "committing to disk"))) Commiting a
new segment to disk requires an http://en.wikipedia.org/wiki/Fsync[ fsync’] to ensure that the segment is physically written
to disk and that data will not be lost if there is a power failure. But an fsync is costly; it cannot be performed every time a
document is indexed without a big performance hit.

What was needed was a more lightweight way to make new documents visible to search, which meant removing fsync
from the equation.

Sitting between Elasticsearch and the disk is the filesystem cache.((("filesystem cache"))) As before, documents in the in-
memory indexing buffer (<>) are written to a new segment (<>). But the new segment is written to the filesystem cache first-
-which is cheap--and only later is it flushed to disk--which is expensive. But once a file is in the cache, it can be opened and
read, just like any other file.

[[img-pre-refresh]] .A Lucene index with new documents in the in-memory buffer image::images/elas_1104.png["A Lucene
index with new documents in the in-memory buffer"]

Lucene allows new segments to be written and opened--making the documents they contain visible to search--without
performing a full commit. This is a much lighter process than a commit, and can be done frequently without ruining
performance.

[limg-post-refresh]] .The buffer contents have been written to a segment, which is searchable, but is not yet commited
image::images/elas_1105.png["The buffer contents have been written to a segment, which is searchable, but is not yet
commited"]

[[refresh-api]] ==== refresh API

In Elasticsearch, this lightweight process of writing and opening a new segment is called a refresh.((("shards", "refreshes")))
((("refresh API"))) By default, every shard is refreshed automatically once every second. This is why we say that
Elasticsearch has near real-time search: document changes are not visible to search immediately, but will become visible
within 1 second.

This can be confusing for new users: they index a document and try to search for it, and it just isn't there. The way around
this is to perform a manual refresh, with the refresh API:

[source,json]

POST /_refresh <1>

POST /blogs/_refresh <2>

<1> Refresh all indices.

<2> Refresh just the blogs index.

[TIP]

While a refresh is much lighter than a commit, it still has a performance cost.((("indices", "refresh_interval"))) A manual
refresh can be useful when writing tests, but don't do a manual refresh every time you index a document in production; it
will hurt your performance. Instead, your application needs to be aware of the near


http://en.wikipedia.org/wiki/Fsync[`fsync`

real-time nature of Elasticsearch and make allowances
for it.

Not all use cases require a refresh every second. Perhaps you are using Elasticsearch to index millions of log files, and you
would prefer to optimize for index speed rather than near real-time search. You can reduce the frequency of refreshes on a
per-index basis by ((("refresh_interval setting")))setting the refresh_interval :

[source,json]

PUT /my_logs { "settings": { "refresh_interval": "30s" <1>}

}

<1> Refresh the my_logs index every 30 seconds.

The refresh_interval can be updated dynamically on an existing index. You can turn off automatic refreshes while you are
building a big new index, and then turn them back on when you start using the index in production:

[source,json]

POST /my_logs/_settings { "refresh_interval": -1 } <1>

POST /my_logs/_settings

{ "refresh_interval": "1s" } <2>

<1> Disable automatic refreshes.
<2> Refresh automatically every second.

CAUTION: The refresh_interval expects a duration such as 1s (1 second) or 2m (2 minutes). An absolute number like
1 means 1 millisecond--a sure way to bring your cluster to its knees.



[[translog]] === Making Changes Persistent

Without an fsync to flush data in the filesystem cache to disk, we cannot be sure that the data will still ((("persistent
changes, making")))((("changes, persisting")))be there after a power failure, or even after exiting the application normally.
For Elasticsearch to be reliable, it needs to ensure that changes are persisted to disk.

In <>, we said that a full commit flushes segments to disk and writes a commit point, which lists all known segments.
((("commit point"))) Elasticsearch uses this commit point during startup or when reopening an index to decide which
segments belong to the current shard.

While we refresh once every second to achieve near real-time search, we still need to do full commits regularly to make
sure that we can recover from failure. But what about the document changes that happen between commits? We don't want
to lose those either.

Elasticsearch added a translog, or transaction log,((("translog (transaction log)"))) which records every operation in
Elasticsearch as it happens. With the translog, the process now looks like this:

1. When a document is indexed, it is added to the in-memory buffer and appended to the translog, as shown in <>. +
[limg-xlog-pre-refresh]] .New documents are added to the in-memory buffer and appended to the transaction log
image::images/elas_1106.png["New documents are added to the in-memory buffer and appended to the transaction

log"]

2. The refresh leaves the shard in the state depicted in <>. Once every second, the shard is refreshed:
+

The docs in the in-memory buffer are written to a new segment, without an fsync . The segment is opened to
make it visible to search.

** The in-memory buffer is cleared.

[[img-xlog-post-refresh]] .After a refresh, the buffer is cleared but the transaction log is not

image::images/elas_1107.png["After a refresh, the buffer is
cleared but the transaction log is not"]

1. This process continues with more documents being added to the in-memory buffer and appended to the transaction
log (see <>). + [[img-xlog-pre-flush]] .The transaction log keeps accumulating documents
image::images/elas_1108.png["The transaction log keeps accumulating documents”]

1. Every so often--such as when the translog is getting too big--the index is flushed; a new translog is created, and a full
commit is performed (see <>):

+

Any docs in the in-memory buffer are written to a new segment. The buffer is cleared. A commit point is written
to disk. The filesystem cache is flushed with an fsync . ** The old translog is deleted.

The translog provides a persistent record of all operations that have not yet been flushed to disk. When starting up,
Elasticsearch will use the last commit point to recover known segments from disk, and will then replay all operations in the
translog to add the changes that happened after the last commit.

The translog is also used to provide real-time CRUD. When you try to retrieve, update, or delete a document by ID, it first



checks the translog for any recent changes before trying to retrieve the document from the relevant segment. This means
that it always has access to the latest known version of the document, in real-time.

[[img-xlog-post-flush]] .After a flush, the segments are fully commited and the transaction log is cleared
image::images/elas_1109.png["After a flush, the segments are fully commited and the transaction log is cleared”]

[[flush-api]] ==== flush API

The action of performing a commit and truncating the translog is known in Elasticsearch as a flush. ((("flushes"))) Shards
are flushed automatically every 30 minutes, or when the translog becomes too big. See the http:/bit.ly/IE3HKbD[ translog’
documentation] for settings that can be used((("translog (transaction log)", "flushes and"))) to control these thresholds:

The http://bit.ly/1ICgxiU[ flush™ API] can ((("indices", "flushing™)))((("flush API")))be used to perform a manual flush:

[source,json]

POST /blogs/_flush <1>

POST /_flush?wait_for_ongoing <2>

<1> Flush the blogs index.
<2> Flush all indices and wait until all flushes have completed before returning.
You seldom need to issue a manual fiush yourself; usually, automatic flushing is all that is required.

That said, it is beneficial to <> your indices before restarting a node or closing an index. When Elasticsearch tries to
recover or reopen an index, it has to replay all of the operations in the translog, so the shorter the log, the faster the
recovery.

.How Safe Is the Translog?

The purpose of the translog is to ensure that operations are not lost. This begs the question: how safe((("translog
(transaction log)", "safety of"))) is the translog?

Writes to a file will not survive a reboot until the file has been +fsync+'ed to disk. By default, the translog is +fsync+'ed every
5 seconds. Potentially, we could lose 5 seconds worth of data--if the translog were the only mechanism that we had for
dealing with failure.

Fortunately, the translog is only part of a much bigger system. Remember that an indexing request is considered successful
only after it has completed on both the primary shard and all replica shards. Even if the node holding the primary shard
were to suffer catastrophic failure, it would be unlikely to affect the nodes holding the replica shards at the same time.

While we could force the translog to fsync more frequently (at the cost of indexing performance), it is unlikely to provide
more reliability.


http://bit.ly/1E3HKbD[`translog`
http://bit.ly/1ICgxiU[`flush`

[[merge-process]] === Segment Merging

non

With the automatic refresh process creating a new segment((("segments", "merging"))) every second, it doesn't take long

for the number of segments to explode. Having too many segments is a problem. Each segment consumes file handles,
memory, and CPU cycles. More important, every search request has to check every segment in turn; the more segments
there are, the slower the search will be.

Elasticsearch solves this problem by merging segments in the background.((("merging segments"))) Small segments are
merged into bigger segments, which, in turn, are merged into even bigger segments.

This is the moment when those old deleted documents((("deleted documents", “purging of"))) are purged from the
filesystem. Deleted documents (or old versions of updated documents) are not copied over to the new bigger segment.

There is nothing you need to do to enable merging. It happens automatically while you are indexing and searching. The
process works like as depicted in <>:

1. While indexing, the refresh process creates new segments and opens them for search.

2. The merge process selects a few segments of similar size and merges them into a new bigger segment in the
background. This does not interrupt indexing and searching. + [[img-merge]] .Two commited segments and one
uncommited segment in the process of being merged into a bigger segment image::images/elas_1110.png["Two
commited segments and one uncommited segment in the process of being merged into a bigger segment"]

3. <> llustrates activity as the merge completes:
+

The new segment is flushed to disk. A new commit point is written that includes the new segment and
excludes the old, smaller segments.

The new segment is opened for search. The old segments are deleted.

[img-post-merge]] .Once merging has finished, the old segments are deleted

image::images/elas_1111.png["Once merging has finished, the
old segments are deleted"]

The merging of big segments can use a lot of /0 and CPU, which can hurt search performance if left unchecked. By
default, Elasticsearch throttles the merge process so that search still has enough resources available to perform well.

TIP: See <> for advice about tuning merging for your use case.
[[optimize-api]] ==== optimize API

The optimize APl is best ((("merging segments", "optimize API and")))((("optimize API")))((("segments", "merging",
"optimize API")))described as the forced merge API. It forces a shard to be merged down to the number of segments
specified in the max_num_segments parameter. The intention is to reduce the number of segments (usually to one) in order to
speed up search performance.

WARNING: The optimize API should not be used on a dynamic index--an index that is being actively updated. The
background merge process does a very good job, and optimizing will hinder the process. Don't interfere!

In certain specific circumstances, the optimize API can be beneficial. The typical use case is for logging, where logs are
stored in an index per day, week, or month. Older indices are essentially read-only; they are unlikely to change.



In this case, it can be useful to optimize the shards of an old index down to a single segment each; it will use fewer
resources and searches will be quicker:

[source,json]

POST l/logstash-2014-10/_optimize?max_num_segments=1
<1>

<1> Merges each shard in the index down to a single segment

[WARNING]

Be aware that merges triggered by the optimize API are not throttled at all. They can consume all of the I/O on your
nodes, leaving nothing for search and potentially making your cluster unresponsive. If you plan on optimizing an index, you
should use shard allocation (see <>) to first move the index to a node where it is safe to

run.
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GET /my_store/products/_search

{
"query" : {
"filtered" : { <1>
"query" : {
"match_all" : {} <2>
+
"filter" : {
"term" : { <3>
"price" : 20
}
}
}
}
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"hits" : [
{
"_index" : "my_store",
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"_id" 20,
"_score" : 1.0, <1>
"_source" : {
"price" : 20,
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}
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GET /my_store/products/_search

{
"query" : {
"filtered" : {
"filter" : {
"term" : {
"productID" : "XHDK-A-1293-#fJ3"
}
3
}
}
3
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"type" : "<ALPHANUM>",
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Ao
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"start_offset" : 7,

"end_offset" : 11,



"type" : "<NUM>",

"position" : 8

oA
"token" : "fj3",
"start_offset" : 13,
"end_offset" : 16,
"type" : "<ALPHANUM>",
"position" : 4
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DELETE /my_store <1>

PUT /my_store <2>

{
"mappings" : {
"products" : {
"properties" : {
"productID" : {
"type" : "string",
"index" : "not_analyzed" <3>
}
3
}
}
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GET /my_store/products/_search

{
"query" : {
"filtered" : {
"filter" : {
"term" : {
"productID" : "XHDK-A-1293-#fJ3"
}
}
}
}
}
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[[combining-filters]] === Combining Filters

The previous two examples showed a single filter in use.((("structured search"”, "combining filters")))((("filters",
"combining™))) In practice, you will probably need to filter on multiple values or fields. For example, how would you express
this SQL in Elasticsearch?

[source,sql]

SELECT product FROM products WHERE (price = 20 OR productID = "XHDK-A-1293-#{J3")

AND (price != 30)

non

In these situations, you will need the bool filter.((("filters", "combining", "in bool filter")))((("bool filter"))) This is a compound
filter that accepts other filters as arguments, combining them in various Boolean combinations.

[[bool-filter]] ==== Bool Filter

The bool filter is composed of three sections:

[source,js]

{"bool" : { "must" : [], "should" : [], "must_not" : ], }

}

must ::

All of these clauses must match. The equivalent of Anp .
must_not :: All of these clauses must not match. The equivalent of not .

should ::
At least one of these clauses must match. The equivalent of or .

And that's it!((("should clause", "in bool filters")))((("must_not clause", "in bool filters")))((("must clause", "in bool filters")))
When you need multiple filters, simply place them into the different sections of the boo1 filter.

[NOTE]

Each section of the boo1 filter is optional (for example, you can have a must clause and nothing else), and each section
can contain a single filter or an

array of filters.

To replicate the preceding SQL example, we will take the two term filters that we used((("term filter", "placing inside bool
filter")))((("bool filter", "with two term filters in should clause and must_not clause"))) previously and place them inside the
should clause of a bool filter, and add another clause to deal with the not condition:

[source,js]

GET /my_store/products/_search { "query" : { "filtered" : { <1> "filter" : { "bool" : { "should" : [ { "term" : {"price" : 20}}, <2> {
"term" : {"productID" : "XHDK-A-1293-#{J3"}} <2> ], "must_not" : { "term" : {"price" : 30} <3>}}}}}



}

/l SENSE: 080_Structured_Search/10_Bool_filter.json
<1> Note that we still need to use a filtered query to wrap everything.

<2>These two term filters are children of the bool filter, and since they are placed inside the should clause, at least one
of them needs to match.

<3> If a product has a price of 30 , it is automatically excluded because it matches a must_not clause.

Our search results return two hits, each document satisfying a different clause in the bool filter:

[source,json]

"hits" : [ {"_id" : "1","_score" : 1.0, "_source" : { "price" : 10, "productID" : "XHDK-A-1293-#fJ3" <1>}}, {"_id": "2","_score"
:1.0,"_source" : { "price" : 20, <2> "productID" : "KDKE-B-9947-#kL5" } }

<1> Matches the term filter for productID = "XHDK-A-1293-#fJ3"

<2> Matches the term filter for price = 20

==== Nesting Boolean Filters

Even though bool is a compound filter and accepts children filters, it is important to understand that bool is just a filter

itself.((("filters", "combining", "nesting bool filters")))((("bool filter", "nesting in another bool filter"))) This means you can nest
bool filters inside other boo1 filters, giving you the ability to make arbitrarily complex Boolean logic.

Given this SQL statement:

[source,sql]

SELECT document FROM products WHERE productID = "KDKE-B-9947-#kL5" OR ( productID = "JODL-X-1937-#pV7"

AND price =30 )

We can translate it into a pair of nested boo1 filters:

[source,js]

GET /my_store/products/_search { "query" : { "filtered" : { "filter" : { "bool" : { "should" : [ { "term" : {"productID" : "KDKE-B-
9947-#KkL5"}}, <1> { "bool" : { <1> "must" : [ { "term" : {"productID" : "JODL-X-1937-#pV7"}}, <2> { "term" : {"price" : 30}} <2>
131311}

}

/I SENSE: 080_Structured_Search/10_Bool_filter.json

<1> Because the term andthe bool are sibling clauses inside the first Boolean should , at least one of these filters must



match for a document to be a hit.

<2>These two term clauses are siblings in a must clause, so they both have to match for a document to be returned as a
hit.

The results show us two documents, one matching each of the should clauses:

[source,json]

"hits" : [ {"_id" : "2","_score" : 1.0, "_source" : { "price" : 20, "productID" : "KDKE-B-9947-#kL5" <1>} }, {"_id" : "3",
"_score": 1.0, "_source" : { "price" : 30, <2> "productID" : "JODL-X-1937-#pV7" <2> }}

<1> This productip matches the term in the first bool .
<2> These two fields match the term filters in the nested bool .

This was a simple example, but it demonstrates how Boolean filters can be used as building blocks to construct complex
logical conditions.



=== Finding Multiple Exact Values

The term filter is useful for finding a single value, but often you'll want to search for multiple values.((("exact values",
"finding multiple")))((("structured search", "finding multiple exact values"))) What if you want to find documents that have a
price of $20 or $307?

Rather than using multiple term filters, you can instead use a single terms filter (note the s at the end). The terms
filter((("terms filter"))) is simply the plural version of the singular term filter.

It looks nearly identical to a vanilla term too. Instead of specifying a single price, we are now specifying an array of values:
[source,js]
{"terms" : { "price" : [20, 30] }

}

And like the term filter, we will place it inside a filtered query to ((("filtered query", "terms filter in"))) use it:

[source,js]

GET /my_store/products/_search { "query" : { "filtered" : { "filter" : { "terms" : { <1> "price" : [20, 30] } } } }

}

/I SENSE: 080_Structured_Search/15_Terms_filter.json
<1>The terms filter as seen previously, but placed inside the filtered query

The query will return the second, third, and fourth documents:

[source,json]

"hits" : [{"_id":"2","_score": 1.0, "_source" : { "price" : 20, "productID" : "KDKE-B-9947-#kL5" } }, { "_id" : "3", "_score" :
1.0, "_source" : { "price" : 30, "productID" : "JODL-X-1937-#pV7" } }, { "_id": "4", " _score™: 1.0, "_source": { "price": 30,
"productID": "QQPX-R-3956-#aD8" } }



==== Contains, but Does Not Equal

It is important to understand that term and terms are contains operations, not equals.((("structured search", "contains, but

does not equal)))((("terms filter", "contains, but does not equal”)))((("term filter", "contains, but does not equal"))) What
does that mean?

If you have a term filter for { "term" : { "tags" : "search" } } , it will match both of the following documents:
[source,js]

{"tags" : ['search"] }

{ "tags" : ["search", "open_source"] } <1>

<1> This document is returned, even though it has terms other than search .

Recall how the term filter works: it checks the inverted index for all documents that contain a term, and then constructs a
bitset. In our simple example, we have the following inverted index:

[width="50%",frame="topbot"] | | Token | DocIDs | open_source | 2 | search | 1,2
i

When a term filter is executed for the token search , it goes straight to the corresponding entry in the inverted index and
extracts the associated doc IDs. As you can see, both document 1 and document 2 contain the token in the inverted index.
Therefore, they are both returned as a result.

[NOTE]

The nature of an inverted index also means that entire field equality is rather difficult to calculate. How would you determine
whether a particular document contains only your request term? You would have to find the term in the inverted index,
extract the document IDs, and then scan every row in the inverted index, looking for those IDs to see whether a doc has
any other terms.

As you might imagine, that would be tremendously inefficient and expensive. For that reason, term and terms are must
contain operations, not

must equal exactly.

==== Equals Exactly If you do want that behavior--entire field equality--the best way to accomplish it involves indexing a
secondary field. ((("structured search"”, "equals exactly"))) In this field, you index the number of values that your field
contains. Using our two previous documents, we now include a field that maintains the number of tags:

[source,js]

{"tags" : ['search"], "tag_count" : 1}

{ "tags" : ["search", "open_source"], "tag_count" : 2 }

/I SENSE: 080_Structured_Search/20_Exact.json

Once you have the count information indexed, you can construct a bool filter that enforces the appropriate number of
terms:



[source,js]

GET /my_index/my_type/_search { "query": { "filtered" : { "filter" : { "bool" : { "must" : [ { "term" : { "tags" : "search" } }, <1> {
"term" : {"tag_count":1}}<2>1}}}}

}

/I SENSE: 080_Structured_Search/20_Exact.json
<1> Find all documents that have the term search .
<2> But make sure the document has only one tag.

This query will now match only the document that has a single tag that is search , rather than any document that contains

search .



=== Ranges
When dealing with numbers in this chapter, we have so far searched for only exact numbers. ((("structured search"”,

"ranges"))) In practice, filtering on ranges is often more useful. For example, you might want to find all products with a price
greater than $20 and less than $40.

In SQL terms, a range can be expressed as follows:
[source,sql]
SELECT document FROM products

WHERE price BETWEEN 20 AND 40

non

Elasticsearch has a range filter, ((("range filters", "using on numbers")))which, unsurprisingly, allows you to filter ranges:

[source,js]

"range" : { "price" : { "gt": 20, "It" : 40 }

}

The range filter supports both inclusive and exclusive ranges, through combinations of the following options:

e gt : > greater than

e 1t : < lessthan

e gte : >= greater than or equal to
e 1te: <= lessthan or equal to

.Here is an example range filter:
[source,js]
GET /my_store/products/_search { "query" : { "filtered" : { "filter" : { "range" : { "price" : {"gte" : 20, "It": 40} }}}}

}

/I SENSE: 080_Structured_Search/25_Range_filter.json

If you need ((("unbounded ranges")))an unbounded range (for example, just >20), omit one of the boundaries:
[source,js]
"range" : { "price" : { "gt": 20}

}

/I SENSE: 080_Structured_Search/25_Range_filter.json

==== Ranges on Dates



The range filter can be used on date ((("date ranges")))((("range filters", "using on dates")))fields too:

[source,js]

“range” : { "timestamp" : { "gt" : “"2014-01-01 00:00:00", "“|t" : "2014-01-07 00:00:00" }

}

When used on date fields, the range filter ((("date math operations")))supports date math operations. For example, if we
want to find all documents that have a timestamp sometime in the last hour:

[source,js]

"range" : { "timestamp" : { "gt" : "now-1h"}

}

This filter will now constantly find all documents with a timestamp greater than the current time minus 1 hour, making the
filter a sliding window across your documents.

Date math can also be applied to actual dates, rather than a placeholder like now. Just add a double pipe ( || ) after the
date and follow it with a date math expression:

[source,js]

"range" : { "timestamp" : { "gt" : "2014-01-01 00:00:00", "|t" : "2014-01-01 00:00:00||+1M" <1>}

}

<1> Less than January 1, 2014 plus one month

Date math is calendar aware, so it knows the number of days in each month, days in a year, and so forth. More details
about working with dates can be found in the
http://www.elasticsearch.org/guide/en/elasticsearch/reference/current/mapping-date-format.htmli[date format reference
documentation].

==== Ranges on Strings

The range filter can also operate on string fields.((("range filters", "using on strings")))((("strings", "using range filter on")))
((("lexicographical order, string ranges"))) String ranges are calculated lexicographically or alphabetically. For example,
these values are sorted in lexicographic order:

e 5 50,6, B,C,a, ab, abb, abc, b

[NOTE]

Terms in the inverted index are sorted in lexicographical order, which is why

string ranges use this order.


http://www.elasticsearch.org/guide/en/elasticsearch/reference/current/mapping-date-format.html[date

If we want a range from a up to but not including b , we can use the same range filter syntax:

[source,js]

"range” : { "title” : { "gte" : "a", "It" : "b" }

}

.Be Careful of Cardinality

o

Numeric and date fields are indexed in such a way that ranges are efficient to calculate.((("cardinality", "string ranges
and"))) This is not the case for string fields, however. To perform a range on a string field, Elasticsearch is effectively
performing a term filter for every term that falls in the range. This is much slower than a date or numeric range.

String ranges are fine on a field with low cardinality—a small number of unique terms. But the more unique terms you have,
the slower the string range will be.



=== Dealing with Null Values

Think back to our earlier example, where documents have a field named tags . This is a multivalue field.((("structured
search", "dealing with null values")))((("null values"))) A document may have one tag, many tags, or potentially no tags at
all. If a field has no values, how is it stored in an inverted index?

That's a trick question, because the answer is, it isn't stored at all. Let's look at that inverted index from the previous
section:

[width="50%",frame="topbot"] | | Token | DocIDs | open_source | 2 | search | 1,2
i

How would you store a field that doesn't exist in that data structure? You can't! An inverted index is simply a list of tokens
and the documents that contain them. If a field doesn't exist, it doesn't hold any tokens, which means it won't be
represented in an inverted index data structure.

non nwon

Ultimately, this((("strings", "empty")))((("arrays", "empty"))) means that a null, [] (an empty array), and [null] are all
equivalent. They simply don't exist in the inverted index!

Obviously, the world is not simple, and data is often missing fields, or contains explicit nulls or empty arrays. To deal with
these situations, Elasticsearch has a few tools to work with null or missing values.

==== exists Filter

The first tool in your arsenal is the exists filter.((("null values", "working with, using exists filter")))((("exists filter"))) This
filter will return documents that have any value in the specified field. Let's use the tagging example and index some
example documents:

[source,js]

POST /my_index/posts/_bulk { "index"; {"_id": "1" }} { "tags" : ['search"] } <1> { "index": {"_id": "2" }} { "tags" : ["search",
"open_source"] } <2> {"index": {"_id": "3" }} { "other_field" : "some data" } <3> { "index": {"_id": "4" }} { "tags" : null } <4> {
"index": {"_id": "5" }} { "tags" : ["search”, null] } <6>

/I SENSE: 080_Structured_Search/30_Exists_missing.json

<1>The tags field has one value.

<2>The tags field has two values.

<3>The tags field is missing altogether.

<4>The tags field is setto null .

<5> The tags field has one value and a null .

The resulting inverted index for our tags field will look like this:

[width="50%",frame="topbot"] | | Token | DocIDs | open_source | 2 | search | 1,2,5

Our objective is to find all documents where a tag is set. We don't care what the tag is, so long as it exists within the
document. In SQL parlance, we would use an 1s NOT NULL query:

[source,sql]



SELECT tags FROM posts

WHERE tags IS NOT NULL

In Elasticsearch, we use the exists filter:

[source,js]

GET /my_index/posts/_search { "query" : { "filtered" : { "filter" : { "exists" : { "field" : "tags" } } } }

}

/I SENSE: 080_Structured_Search/30_Exists_missing.json

Our query returns three documents:

[source,json]

"hits" : [ {"_id" : "1","_score" : 1.0, "_source" : { "tags" : ['search"] } }, { "_id" : "5", "_score" : 1.0, "_source" : { "tags" :
['search”, null] } <1>}, {" id":"2","_score": 1.0, " _source": { "tags": ['search”, "open source"] } }

<1> Document 5 is returned even though it contains a null value. The field exists because a real-value tag was indexed,
so the null had no impact on the filter.

The results are easy to understand. Any document that has terms in the tags field was returned as a hit. The only two
documents that were excluded were documents 3 and 4.

==== missing Filter

The missing filter is essentially((("null values", "working with, using missing filter")))((("missing filter"))) the inverse of
exists : it returns documents where there is no value for a particular field, much like this SQL:

[source,sql]

SELECT tags FROM posts

WHERE tags IS NULL

Let's swap the exists filter fora missing filter from our previous example:

[source,js]

GET /my_index/posts/_search { "query" : { "filtered" : { "filter": { "missing" : { "field" : "tags" } }} }

}

/I SENSE: 080_Structured_Search/30_Exists_missing.json



And, as you would expect, we get back the two docs that have no real values in the tags field--documents 3 and 4:

[source,json]

"hits" : [ {"_id" : "3","_score" : 1.0, "_source" : { "other_field" : "some data" } }, { "_id" : "4","_score" : 1.0, "_source" : {
"tags” : null } }

.When null Means null

Sometimes you need to be able to distinguish between a field that doesn't have a value, and a field that has been explicitly
setto null . With the default behavior that we saw previously, this is impossible; the data is lost. Luckily, there is an option
that we can set that replaces explicit nul1 values with a placeholder value of our choosing.

When specifying the mapping for a string, numeric, Boolean, or date field, you can also set a null_value that will be used
whenever an explicit null value is encountered. ((("null_value setting"))) A field without a value will still be excluded from
the inverted index.

When choosing a suitable null_value , ensure the following:
e It matches the field's type. You can't use a string null value in afield of type date .

e |t is different from the normal values that the field may contain, to avoid confusing real values with nu11 values.

==== exXists/missing on Objects

The exists and missing filters ((("objects", "using exists/missing filters on")))((("exists filter", "using on objects")))
((("missing filter", "using on objects")))also work on inner objects, not just core types. With the following document

[source,js]

{"name" : { "first" : "John", "last" : "Smith" }

}

you can check for the existence of name.first and name.last but also just name . However, in <>, we said that an object
like the preceding one is flattened internally into a simple field-value structure, much like this:

[source,js]

{"name.first" : "John", "name.last" : "Smith"

}

So how can we use an exists Or missing filter on the name field, which doesn't really exist in the inverted index?

The reason that it works is that a filter like

[source,js]



{"exists" : { "field" : "name"

}

is really executed as

[source,js]

{"bool": { "should": [ { "exists": { "field": { "name.first" }}}, { "exists": { "field": { "name.last" }}} ]}

}

That also means that if first and last were both empty, the name namespace would not exist.



[[filter-caching]] === All About Caching

Earlier in this chapter (<<_internal_filter_operation>>), we briefly discussed how filters are calculated.((("structured search",
"caching of filter results")))((("caching", "bitsets representing documents matching filters")))((("bitsets, caching of")))
((("filters", "bitsets representing documents matching, caching of"))) At their heart is a bitset representing which documents
match the filter. Elasticsearch aggressively caches these bitsets for later use. Once cached, these bitsets can be reused
wherever the same filter is used, without having to reevaluate the entire filter again.

These cached bitsets are “smart": they are updated incrementally. As you index new documents, only those new
documents need to be added to the existing bitsets, rather than having to recompute the entire cached filter over and over.
Filters are real-time like the rest of the system; you don't need to worry about cache expiry.

==== Independent Filter Caching

non

Each filter is calculated and cached independently, regardless of where it is used.((("filters", "independent caching of"))) If
two different queries use the same filter, the same filter bitset will be reused. Likewise, if a single query uses the same filter
in multiple places, only one bitset is calculated and then reused.

Let's look at this example query, which looks for emails that are either of the following:

e In the inbox and have not been read
e Not in the inbox but have been marked as important

[source,js]

"bool": { "should™: [ { "bool": { "must": [ { "term": { "folder": "inbox" }}, <1> { "term™: { "read": false }} ] }}, { "bool": { "must_not":
{"term": { "folder": "inbox" } <1> }, "must": { "term": { "important": true } } }} ]

}

<1> These two filters are identical and will use the same bitset.

Even though one of the inbox clauses is a must clause and the other is a must_not clause, the two clauses themselves
are identical. This means that the bitset is calculated once for the first clause that is executed, and then the cached bitset is
used for the other clause. By the time this query is run a second time, the inbox filter is already cached and so both clauses
will use the cached bitset.

This ties in nicely with the composability of the query DSL. It is easy to move filters around, or reuse the same filter in
multiple places within the same query. This isn't just convenient to the developer--it has direct performance benefits.

==== Controlling Caching

Most leaf filters—those dealing directly with fields like the term filter--are cached, while((("leaf filters, caching of")))
((("caching", "of leaf filters, controlling™)))((("filters", "controlling caching of"))) compound filters, like the boo1 filter, are not.

[NOTE]

Leaf filters have to consult the inverted index on disk, so it makes sense to cache them. Compound filters, on the other
hand, use fast bit logic to combine the bitsets resulting from their inner clauses, so it is efficient to

recalculate them every time.

Certain leaf filters, however, are not cached by default, because it doesn't make sense to do so:



Script filters::

The results((("script filters, no caching of results"))) from
http://www.elasticsearch.org/guide/en/elasticsearch/guide/current/filter-caching.html#_controlling_caching[ script” filters]
cannot be cached because the meaning of the script is opaque to Elasticsearch.

Geo-filters::

The geolocation filters, which((("geolocation filters, no caching of results"))) we cover in more detail in <>, are usually used
to filter results based on the geolocation of a specific user. Since each user has a unique geolocation, it is unlikely that geo-
filters will be reused, so it makes no sense to cache them.

Date ranges::

Date ranges that ((("date ranges", "using now function, no caching of")))((("now function", "date ranges using")))use the
now function (for example "now-1h" ), result in values accurate to the millisecond. Every time the filter is run, now returns
a new time. Older filters will never be reused, so caching is disabled by default. However, when using now with rounding
(for example, now/d rounds to the nearest day), caching is enabled by default.

Sometimes the default caching strategy is not correct. Perhaps you have a complicated bool expression that is reused
several times in the same query. Or you have a filter on a date field that will never be reused. The default caching strategy
((("_cache flag", sortas="cache flag")))((("filters", "overriding default caching strategy on")))can be overridden on almost any
filter by setting the _cache flag:

[source,js]

{"range" : { "timestamp" : { "gt" : "2014-01-02 16:15:14" <1> }, "_cache": false <2>}

}

<1> Itis unlikely that we will reuse this exact timestamp.
<2> Disable caching of this filter.

Later chapters provide examples of when it can make sense to override the default caching strategy.


http://www.elasticsearch.org/guide/en/elasticsearch/guide/current/filter-caching.html#_controlling_caching[`script`

=== Filter Order

The order of filters in a bool clause is important for performance.((("structured search”, "filter order")))((("filters", "order
of"))) More-specific filters should be placed before less-specific filters in order to exclude as many documents as possible,
as early as possible.

If Clause A could match 10 million documents, and Clause B could match only 100 documents, then Clause B should be
placed before Clause A.

Cached filters are very fast, so they should be placed before filters that are not cacheable.((("caching”, "cached filters, order
of"))) Imagine that we have an index that contains one month's worth of log events. However, we're mostly interested only
in log events from the previous hour:

[source,js]

GET /logs/2014-01/_search { "query" : { "filtered" : { "filter" : { "range" : { "timestamp" : { "gt" : "now-1h"}}}}}

}

This filter is not cached because it uses the now function,((("now function", "filters using, caching and"))) the value of which
changes every millisecond. That means that we have to examine one month's worth of log events every time we run this

query!

We could make this much more efficient by combining it with a cached filter: we can exclude most of the month's data by
adding a filter that uses a fixed point in time, such as midnight last night:

[source,js]

"bool": { "must™: [ { "range" : { "timestamp" : { "gt" : "now-1h/d" <1>}}}, { "range" : { "timestamp" : { "gt" : "now-1h" <2>1}1}]

}

<1> This filter is cached because it uses now rounded to midnight.
<2> This filter is not cached because it uses now without rounding.

The now-1h/d clause rounds to the previous midnight and so excludes all documents created before today. The resulting
bitset is cached because now is used with rounding, which means that it is executed only once a day, when the value for
midnight-last-night changes. The now-1h clause isn't cached because now produces a time accurate to the nearest
millisecond. However, thanks to the first filter, this second filter need only check documents that have been created since
midnight.

The order of these clauses is important. This approach works only because the since-midnight clause comes before the
last-hour clause. If they were the other way around, then the last-hour clause would need to examine all documents in the
index, instead of just documents created since midnight.



	Introduction
	入门
	是什么
	安装
	API
	文档
	索引
	搜索
	聚合
	ཾ�
	分布式
	结语

	分布式集群
	空集群
	集群健康
	添加索引
	故障转移
	横向扩�
	更多扩�
	应对故障

	数据
	文档
	索引
	获取
	存在
	更新
	创建
	删除
	版本控制
	䂐�
	Mget
	批量
	结语

	分布式增删改查
	路由
	分片交互
	新建、索引和删除
	检索
	䂐�
	批量请求
	批量格式

	搜索
	空搜索
	多索引和多类型
	分页
	查询字符串

	映є豒٧�
	数据类型差异
	确切值对决全文
	倒排索引
	分析
	映�
	复合类型

	结构化查询
	请求体查询
	结构化查询
	查询与过滤
	重要的查询子句
	过滤查询
	验证查询
	结语

	排序
	排序
	字符串排序
	相关性
	字段数据

	分布式搜索
	查询阶段
	匹配阶段
	搜索选项
	扫描和滚动

	索引管理
	创建删除
	设置
	配置分析器
	自定义分析器
	映�
	根对象
	元数据中的source字段
	元数据中的all字段
	元数据中的ID字段
	动态映�
	自定义动态映�
	默认映�
	重建索引
	别名

	深入分片
	使文本可以被搜索
	动态索引
	近实时搜索
	持久化变更
	合并段

	结构化搜索
	查询准确值
	组合过滤
	查询多个准确值
	包含，而不是相等
	范围
	处理 Null 值
	缓存
	过滤顺序


