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1 XAY4: 3. ElasticSearchREFAREANGEHEE. ..

2 #¥%: http://note.youdao.com/noteshare?
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HAZ2TF-IDF
BM25
BidExplain APIEEETF-IDF
Boosting
fa/R&Eifbool Query
SMIRRRERNER "BETMAREE" AYEIRE
FAboolgxEsLHshould notiZ4E
Boosting Query
2 R fIBoosting
B EREFRENR
=MipR
REFEREADIs Max Query
Multi Match Query

ElasticSearchBE&18/F

Metric Aggregation

Bucket Aggregation



Pipeline Aggregation
RERMERSERE
HEF
ESRED T AEHERE DT
Elasticsearch BR&MEEM L
[5FH eager global ordinals IRASEHR SRS
RNEERRYSZ5 [ T
ERTRERER

RS RiEKER

EESEILEESEIh
BRERAPMERSIZEARNE, AFXOIEERERATERME
o EAULEEIREHEXNASE
o BELORFEXRNAESHRE T
o MHERHIDREEGE
o FEBWSER, FEERAS
I EERM:
o  Precision(&EHR) RARERERD TR
o Recal(E2XR)-RERRBIKRZAIBRIA
e Ranking -Z&EREBIERBREHITHERF

fH£1% (Relevance)

BRIEXMEED, AT — " UEHIEEEa LEcHEE. ES SXN8 N IERERFEMH
FERBITHED score, FIDHIAEZEHF, FELEMAESHAPERISSHMEAIHE. ES 52
B, BUARUEXMERSRFAATF-IDF, MERFABM 25,

T BMZN, EMJAVASEERIHEI(, MAEIdA2 3NNENESES
Kigia) 51D



JAVA 12,3

BiHEL 1,2,3,4,5,6
E457 5 2,379

+ A =2TF-IDF
TF-IDF (term frequency-inverse document frequency) E—HETEENZTSEHES
HERYE ALK,
o TF-IDFERNIANAZERHMRMREERAIRE, BRTEGRR, EXEO3EM
BEftRXusAEIFE iZAMA.
o IDFE, RRERUHAFEN "EREIRE B
o 1972F—— "KEEAIFAR NSRRI S Ee R PR
RFE" , (BRISENEIC_ EERFRIDFROIZZRBlog(E 3P /e R
TEHMTRIMAERED), MARERE, BiEHH—LShIHR
o 1970, 1980FNFRIANZER, BT 7 H—LROIEBAA
R, FARAERERICH TIER
http://www.staff.city.ac.uk/~sb317/papers/foundations bm25
_review.pdf
o  IIIEZRS|ZE, JTF-IDFHTT AEMHFEILIL

LuceneTF-IDRES 2R, :

score(q,d) = coord(q,d) ~ queryNorm(q) * Z (tf(tin d) = idf (t)* = boost(t) = norm(t,d))

T ting L I f
A |
BXMT DR t 5185 R91E1R ’ idf i3 ‘ field lenght norm

i, SCAEEsE,
l LiEESET AT

o WWE . _
d: TURRAIXCHY ol ’ eabd ) ]

o TFRiA3fi(Term Frequency)
GZRIFE P HIASTERES, BXEBEEE,

o IDFRHRXAESEZE(Inverse Document Frequency)
BMORIEERS PHIAYRER, S, HEXMEER,

e FERIKEIR—E (field-length norm)



http://www.staff.city.ac.uk/~sb317/papers/foundations_bm25_review.pdf

FERIUKERZ/D? FREE, FRIWNEHS. MREFHNE—ASERN title ZLUH
FRQEHIIE— MRS KAY content FERINETEAX,

U E=1MEZE a8 (term frequency) . FHAMXAEIE (inverse document
frequency) FIFERKEIT—E (field-length norm) —2EXRSIiHEHZEN, &
ERelEaE—RirBERMIEEEEFPRINE.

BM25
BM25 #2Xt TF-IDF E5A00806H#, %4F TF-IDF &i%, TF(t) SEomEsk, BMNHIR
ERYEMSEA. BM25 FEXIXAE TR, BEETFG) BELINK, 1ZEAZRNREE
SEBT—MUE.

o MESS5FE, BUAEEZIIBM 25

o  FILBHRYTF-IDFAELL, HTFERIEMEY, BM 2580 sETF— 1 EUE

Classic TF score
BM25 TF Score

° BM 2589 T,

N — df: + 0.5 fe,a
bm25(d E log (1 - . s
m25(d) og ( t df. + 0.5 ) fea+ k-Q1 b + b MD

teq,fe,a>0 l'qlﬂ)

iBidExplain APIEEETF-IDF

Bl
I PUT /test_score/_bulk

DO

"indeX" "_id" 1

3 {"content":"we use Elasticsearch to power the search"

4 {"index":{" _id":2
5 {"content":"we like elasticsearch"
6 {"index":{" id":3

7 {"content":"Thre scoring of documents is caculated by the scoring formul



8 {"index":{"_id":4}}

9 {"content":"you know,for search"}
10

Il GET /test _score/_search

12 {

13 "explain": true,

14 "query": {

15 "match": {

16  "content": "elasticsearch"

Boosting

Boosting 2= HItEXER—FFER.

Z¥boostiIZ X :
e Hboost > 18, ITHEMNEHEXIMERTT
e 30 < boost <18F, T HINEERT R
e boost <ORY, FHEAAS

IR[E|ILECpositive B ARSI AL HH (R ItECnegative B AR STRABINE S . IXEERATLATEARHE
PRI LLSCERIRBIHR XIS TEIR B RER P EER NIRIUE D R IE R ILACRYZE
i

I GET /test _score/ search

2 A

3 "query": {

4 "boosting": {

5 "positive": {

6 "term": {

7 "content": "elasticsearch"
8 }
9 1,

10 "negative": {

11 "term": {

12  "content": "like"
13}
14 })

15 "negative boost": 0.2



18

NS FEES TEIANTHNERAZALI, MEHFRE.

fB/R&EiFbool Query
— P bool&E, E— 1 EHEZ N EEFUNES, BHEEFFE, HP2RSFInED,
2HAFNNETD,

e  must IBYETF& , WRICE, =HEAES

e should: H=TF|| , ERME, REAED

e must_not: 1BHTF! , YIARELES, ApAED

o filter: AJAICES, AEREAELE
fxElasticsearchd?, HQuery# FilterffHAREAYContext

e Query Context: HHXME D

e Filter Context: FFREH S AJLFIACache, $KIEEFHIERE
BXMHARZENAETRIER], tBiERTFyes | no 8978, EEHNFaME, BXMHET

VAN
pa)

e, MRSZEFRFIREHAI—FESERESD, W bool&El, NS/ MEIRFHIT
BEBATSESRHEFHRIRRIBRXIETDH.

boolEifEIA
o FEAYLUERINFHMN
o FLIHESZTEN
o MR{RHboolEifS, FEmMuUstER, shouldh W AE/DFHE—5KEIT

I GET /es_db/_search

2

3 "query"

4 "bool"

5 "must"

6 "match"

7 "remark": "java developer"

9
10 "filter"

11 "term"



12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
Sl
87
33
34
35
36
37
38
39
40

41

"sex": "1"

}

s

"must_not": {
"range": {

"age": {

"gte": 30

¥

}

¥

"should": [

{

"term": {
"address.keyword": {
"value": "R A"
}

}

¥

{

"term": {
"address.keyword"' {
"value": " MHA= A"
}

}
I,

"minimum_should_match": 1

MEERESLES "ESMAREF" R
W&

1

2
3

POST /employee/ bulk
{"index":{"_id":1}}

"name" :"/NAH"  "interest":["#ib", "IEEK" ]}
{"index":{"_id":2}}

"name" :"/N", "interest":["HI"]}
{"index":{"_id":3}}
{"name" :"/NUN", "interest": ["BkE", "B, "HS "]}



8

9 POST /employee/_ search
10 {

11 "query": {

12 "term": {

13 "interest.keyword": {

14 "value": "HiL"
15}
16}
17}
18 }

R EE: tBhlcount=Ez, fERbool&=IAMRR
o NIERE, ZELUHEasticsearch#iERE
I POST /employee/ bulk
("index":{" id":1}}
3 {"name":"/NEH","interest":["HIP", "IEFK" ], "interest_count":2}
1 {"index":{" _id":2}}
5 {"name":"/NZ","interest":["#I"], "interest_count":1}
6 {"index":{" id":3}}
7 {"name":"/NIN", "interest”:["BkEE", "NEHK", "#H" ], "interest_count”:3}

e {EMbool&EH

[N}

N

1 # must ®Ey

2 POST /employee/_ search
3 1

4 "query": {

5 "bool": {

6  "must": [

T q

8 "term": {

9 "interest.keyword": {

10  "value": "Hi"
11}
12}
13},
14 {

15 "term": {
16 "interest count": {
17 "value": 1

18}



19
20
21

22

(S T B SO S W)

23

24 }
25 # filterNEH 4>

26 POST /employee/_search
271 |

28  "query": {

29  "bool": {

30 "filter": [

31 {

32 "term": {

33  "interest.keyword": {

34 "value": "Hi"
35}

36}

37},

38 {

39 "term": {
40  "interest count": {

41 "value": 1

42 }
43}
44}
45 ]
46}
47}
18 }

FIHboolgRESLshould notiZig

I GET /es_db/_search

2 A
3 "query": {
4 "bool": {

5  "must": {
6 "match": {
7 "remark": "java developer"

8 }



9 1
10 "should": [

1 {

12 "bool": {

13 "must_not": [
4 {

15  "term": {

16 "sex": 1
}
}
]
20 }
}
1,
23 "minimum_should_match": 1
24}

25}

26 }

Boosting Query
B MAERIERRRR T ES?

=l EzfBoosting
Boosting B2f=HIEXA—FFER. AILIBITIEEFERAIboostER IMEIRER
¥ boosthIZ N

o Zboost > 18, 1THHMNEEXIHEH

e 30 < boost <18, THHMNEERIMERET

o boost <ORY, TEAAY

1 POST /blogs/_bulk

2 {"index":{"_id":1}}

3 {"title":"Apple iPad","content":"Apple iPad,Apple iPad"}
"index":{"_id":2}}
"title":"Apple iPad,Apple iPad","content":"Apple iPad"}

ol =~
e

7 GET /blogs/_search

8 {
9 "query": {



ER

11
12
13
14
15
16

17

19
20
21
22
23
24
25
26
27
28
29
30

31

"bool": {

"should": [

{

"match": {

"title": {

"query": "apple,ipad"”,
"boost": 1

¥

"match": {

"content": {

"query": "apple,ipad",
"boost": 4

}

}

}

]

}

}

EICER AR mERITRxR

14
15

16

POST /news/_bulk
{"index":{"_id":1}}
{"content":"Apple Mac"}
{"index":{"_id":2}}
{"content":"Apple iPad"}
{"index":{"_id":3}}

{"content":"Apple employee like Apple Pie and Apple Juice"}

GET /news/_search
{
"query": {
"bool": {
"must": {
"match": {

"content": "apple"



FIFAmust notHR AR FER 2B~ mAISHE
I GET /news/_search
2
3 "query"
| "bool"
5 "must"
6 "match"

7  "content": "apple"

10 "must_not"
11 "match"

12 "content": "pie"

FIAnegative boostpEEiEX1E
e negative boost XJ negativeZBquery4ExL
o TEIFDHT, boostingZBDTERAMER, negativeZBoquery3RlA
negative_boost{g
e negative boostBY&:0-1.0, =51:0.3
MRLREERAHS, BEXAEHRRE ( must_not), AJLIEEboosting queryiy
negative boost,
I GET /news/_search

2

3 "query"



4 "boosting"

5 "positive"
6 "match"
7 "content": "apple"
8
9
10 "negative"
11 "match"
12 "content": "pie"
13
14
15 "negative_boost": 0.2
16
17
18
B RZSFRESR
=M=

o H{E=FER(Best Fields)
HFRZEEERES, XHEEXEK. fla0, XIFE=RY titleF] bodyiXHRIFE:, F0KE
ERILECFER

o ZEFEE(Most Fields)
R AT —MERNFERE, TFEFE( English Analyzer), #EUAF, MIARNX
|, KA
PLECEE 2RI, FEERINA, MAFFE (Standard Analyzer) , LARHENNASHEIT
Bc. EFERIFALEERSEXENGES, LR TSN,

o R&5E&(Cross Field)
TSR, FIaIAG, ik, ERERS. FEASIFRIPHEER, BN FRABEE
NERR—3PD. R IXYTHIFEIREIR A 8EZRYA

RiEFBEHDIs Max Query
BRI SE—ERERMEFAERIRRE, RAFRERILERITS &REITFDIRE,
BAN: https://www.elastic.co/guide/en/elasticsearch/reference/7.17/query-dsl-

dis-max-query.html
s
I PUT /blogs/ doc/1



https://www.elastic.co/guide/en/elasticsearch/reference/7.17/query-dsl-dis-max-query.html

3 "title": "Quick brown rabbits",

4 "body": "Brown rabbits are commonly seen."

5 }

7 PUT /blogs/_doc/2
8 {
9 "title": "Keeping pets healthy",

10 "body": "My quick brown fox eats rabbits on a regular basis."

11}

13 POST /blogs/_search

14 {

15  "query": {

16  "bool": {

17 "should": [

18 { "match": { "title": "Brown fox" }},
19 { "match": { "body": "Brown fox" }}

20 ]
21}
22}
23}
24
T ERERIHATEE, HHA?
BE: BRERAFETE, AT
PUT /blogs/_doc/1 1; ‘ "r;;gi;Eion“ﬂ: "eq"
{ 14« 1,
"title": "Quick brown rabbits”, 15 "max_score” : 0.90425634,
"body™: "Brown rabbits are commonly seen.” 16« “hits" [
} 17~ {
18 "_index" : "blogs™,
PUT /blogs/_doc/2 > 19 " _type” : " _doc”,
{ . . ) . 20 *_id" ¢ "1v,
title": “"Keeping pets healthy", 21 " score” : 0.90425634,
"body™: "My quick brown fox eats rabbits on a regular 22+ " cource™ : {
basis.” 23 "title" : "Quick brown rabbits",
¥ 24 "body" : "Brown rabbits are commonly seen."
25« }
POST /blogs/_search I 26~ 1
o ; 27+ {
query”: { 28 "_index" : “"blogs",
bool": { 29 "_type" : "_doc",
"should": [ 30 " id . .
{ "match": { "title": "Brown fox" }}, 31 " score”
{ "match": { “body"™: "Brown fox" }} 32 T ceEeEa® g {
1 33 "title" : "Keeping pets healthy”,
) } 34 "body" : "My quick ats rabbits on a regular basis.™
35- 1
¥ 36~ }
37« ]
POST bloes/ search S0 . 1

bool shouldiyFixdiE:
e  HifJshouldiEGHFHR N EE
o NFIRANEIIANES
o SRULEGEDRISEL
o [RURMEIEGNGEEL



LR, titleflbodyBTRFARR, FIZHDEERSIN, MENIZLERNE&E
PLACHI=FERAIIF ST
[EAREFEREIIis max query

I POST blogs/_search

2 A
3 "query": {
4 "dis_max":

{
5 "queries": [

6 { "match": { "title": "Brown fox" }},
7 { "match": { "body": "Brown fox" }}

aJLliEidtie breaker2&iF%e

Tier Breaker@—PNF0-1ZERYZERE, 0NFEEASELE 1 UERMEEIRFEZ.
1. IRER(ELEIEDRYFESD score
2. BEABITEGEDRYF S Stie_breakeriB3k
3. WAL KANFR e

1 POST /blogs/_search

2 A

3 "query": {

4 "dis_max": {

5 "queries": [

6 { "match": { "title": "Quick pets" }},
7 { "match": { "body": "Quick pets" }}
8 ]

9 }

10 }

1}

12

14 POST /blogs/ search
15 {

16 "query": {

17 "dis_max": {

18 "queries": [

19 { "match": { "title": "Quick pets" }},



20 { "match": { "body": "Quick pets" }}
21 1,

22 "tie_breaker": 0.2

23}
24}
25 }

Multi Match Query
RIESER(Best Fields)igz
Best Fields@FIAKEL, BILARFIERE
1 POST /blogs/_search
2 {
3 "query": {
4 "multi_match": {
5 "type": "best fields",
6 "query": "Quick pets",
7 "fields": ["title","body"],
8 "tie_breaker": 0.2

9 }

(EAZHFER (Most Fields) #8%&
S]]

| DELETE /titles
PUT /titles

3 {
4 "mappings": {

[\

5 "properties": {
6 "title": {

7 "type": "teXt",

8 "analyzer": "english",
9 "fields": {
10 "std": {

11 "type": "text",

12 "analyzer": "standard"

_
=~
e



20 POST titles/_bulk

21 { "index": { "_id": 1 }}

22 { "title": "My dog barks" }

23 { "index": { "_id": 2 }}

24 { "title": "I see a lot of barking dogs on the road " }

26 # SiREHHAILE

27 GET /titles/ search
28 |

29  "query": {

30 "match": {

31 "title": "barking dogs"

32}
33}
34}

I EtErERtit e @R R A RE SRS ——LURF B RIR——RI X E A title.std {F
NMESKEXEESRIEE TERITER.

1 GET /titles/_search

2 {

3 "query": {

4 "multi_match": {

5 "query": "barking dogs",
6 "type": "most_fields",

7 "fields": [

8 "title",

9 "title.std"

10 ]
11}
12}
13}

BN FERYTREToHNERE A LIBE B E X Eboost k=, tuil, {Ftitle FEREANE
B XHERRHBIHE 7 Bt ESFERIMER:

1 #ntitlefAUE

2 GET /titles/_ search

3 {
4 "query": {



5 "multi_match": {

6 "query": "barking dogs",
7 "type": "most fields",

8 "fields": [

9 "title~1e",

10 "title.std"

11 ]

14 }
¥E=FER (Cross Field) &€&
1 DELETE /address

PUT /address
3 1
4 "settings" : {

Do

5 "index" : {

6 "analysis.analyzer.default.type": "ik_max_word"

T}
8 }
9 }
10

11 PUT /address/_bulk

12 { "index": { "_id": "1"} }

13 {"province": "#F","city": "K¥"}
14 { "index": { "_id": "2"} }

15 {"province": "F","city": "H{E"}
16 { "index": { "_id": "3"} }

17 {"province": "J Z&","city": " M"}
18 { "index": { "_id": "4"} }

=H=unoon

19 {"province": "WiEg","city": "HBFH"}

E

¢

21 #f§iFmost_fieldsH 7 & AT &M, A HFfoperator
22 GET /address/_search

23 {

24 "query": {

25  "multi_match": {

26 "query": "JHRE§HfE",

27 "type": "most_fields",

28 "fields": ["province","city"]

29}



33 # " Lf#Hcross_fields, 3 ffoperator

34 #5copy_tottt, o —AMEHHZ TR AMEM RN A BAFBIRTIUE.
35 GET /address/ search

36 {

37  "query": {

38 "multi _match": {

39 "query": "WHEIH ",

40  "type": "cross_fields",

41  "operator": "and",

42 "fields": ["province","city"]

3}
4}
45 }

BJLARcopy...to B, (BRFEMINIFHE=IE

1 DELETE /address

2

3 PUT /address

4 A

5 "mappings" : {

6 "properties" : {

7 "province" : {

8 "type" : "keyword",

9 "copy_to": "full address"
0 3,

1 "city" : A

12 "type" : "text",

13 "copy_to": "full_address"

14}
15 }
6 3},

17 "settings" : {

18 "index" : {

19 "analysis.analyzer.default.type": "ik_max_word"
20}

21}

22}

23



24 PUT /address/_bulk

25 { "index": { " _id": "1"} }

26 {"province": "WIFE"," "city": "Kib"}
27 { "index": { " _id": "2"} }

28 {"province": "VIF","city": "WE"}
29 { "index": { "_id": "3"} }

30 {"province": "JTZAR","city": "JJH"}
31 { "index": { " _id": "4"} }

32 {"province": "JAr","city": "HEFH"}
33

34 GET /address/_search

35 {

36 "query": {
37 "match": {
38  "full address": {

39 uquer\yn: "‘}E)]#fjlll;jj’ff‘%",

40  "operator": "and"
41}

42 }

43 }

44 }

45

46 GET /address/_search

47 A

48  "query": {

49 "multi_match": {

50 "query": "VIFgHfE",

51  "type": "most fields",

52 "fields": ["province","city"]

53}
54}
55 }

ElasticSearchBESIE(E

ElasticsearchfRIEZRLASN, RMETEXIES ZUEHITHRITOITRITNEE. & (aggregations)
BT LA EA IR EL S ERISCIINI SRR, ot 158, fFia0:

o (HARMRIFHERSZIIMD?

o XLFHMAITINIE. EENE. REMNE?


https://www.elastic.co/guide/en/elasticsearch/reference/current/search-aggregations.html

o RXEFNERAEERRWNA?

EA:
| "aggs" : { #FlquerylF k)< EER
2 "<aggregation_name>" : { #HEXWRELTF
3 "<aggregation_type>" : { #EAMWEN: AHEHItype+body
4 <aggregation_body>
5 '}
6 [,"meta" : { [<meta_data_body>] } ]?
7 [,"aggregations" : { [<sub_aggregation>]+ } ]? #TRE&HEM
8 }
9 [,"<aggregation_name_2>" : { ... } 1* #°0IEEZ A MFRAENELSEH
0}
REMp X

e  Metric Aggregation: —#FEE, AL FERIFITHRITOT, Kt
Mysqlshgg min(), max(), sum() #4E,
| SELECT MIN(price), MAX(price) FROM products
2 #MetricK-AMIDSLIELL LI

3 {

4 "aggs":{

5 "avg price":{
6 "avg":{

7  "field":"price"

e Bucket Aggregation: —EEEIFERMHRISENESHES —MER, 85—

MEKEL— key, ZEKEEMysqldadgroup byiRfE.
| ELECT size COUNT(*) FROM products GROUP BY size
2 #bucketZE A FIDSLALL LI :

3 1

4 "aggs": {

5 "by size": {

6 "terms": {

7 "field": "size"
8 }

9 }

10 }



e Pipeline Aggregation: WHMHNRESERHITXRE

EE
| DELETE /employees
#OIE RG] E
3 PUT /employees
4 A
5 "mappings": {

[\

6 "properties": {

7 "age":{
8 "type": "integer"
9 1

10 "gender":{

11 "type": "keyword"

12},
13 "job":{
4  "type" : "text",

15 "fields" : {
16  "keyword" : {

17 "type" : "keyword",
18 "ignore_above" : 50
19 3
20 %}
21},

22 "name":{

23 "type": "keyword"
24 1,

25  "salary":{

26 "type": "integer"
27}

28}

29 }

30 %}

31

32 PUT /employees/ bulk
33 { "index" : { "_id" : "1" } }

34 { "name" : "Emma","age":32,"job":"Product Manager","gender":"female","sa
lary":35000 }

3% { "index" : { "_id" : "2" } }



36 { "name" : "Underwood","age":41,"job":"Dev Manager","gender":"male", "sal
ary": 50000}
37 { "index" : { "_id" : "3" } }

38 { "name" : "Tran","age":25,"job":"Web

Designer","gender":"male","salary":18000 }
39 { "index" : { "_id" : "4" } }

40 { "name" : "Rivera","age":26,"job":"Web Designer","gender":"female","sal
ary": 22000}

41 { "index" : { "_id" : "5" } }

42 { "name" : "Rose","age":25,"job":"QA","gender":"female", "salary":18000 }
43 { "index" : { "_id" : "6" } }

44 { "name" : "Lucy","age":31,"job":"QA","gender":"female", "salary": 25000}
45 { "index" : { "_id" : "7" } }

46 { "name" : "Byrd","age":27,"job":"QA","gender":"male","salary":20000 }
47 { "index™ : { "_id" : "8" } }

48 { "name" : "Foster","age":27,"job":"Java Programmer","gender":"male","sa
lary": 20000}

49 { "index" : { "_id" : "9" } }

50 { "name" : "Gregory","age":32,"job":"Java Programmer","gender":"male","s

alary":22000 }
51 { "index" : { "_id" : "1e" } }

52 { "name" : "Bryant","age":20,"job":"Java Programmer","gender":"male","sa
lary": 9000}

53 { "index" : { "_id" : "11" } }

54 { "name" : "Jenny","age":36,"job":"Java Programmer","gender":"female","s

alary":38000 }
55 { "index" : { "_id" : "12" } }
56 { "name" : "Mcdonald","age":31,"job":"Java

Programmer"”,

57 { "index" : { "_id" : "13" } }

58 { "name" : "Jonthna","age":30,"job":"Java

Programmer", "gender":"female","salary":30000 }

59 { "index" : { "_id" : "14" } }

60 { "name" : "Marshall","age":32,"job":"Javascript Programmer","gender":"m
ale","salary": 25000}

61 { "index" : { "_id" : "15" } }

62 { "name" : "King","age":33,"job":"Java Programmer","gender":"male", "sala
ry":28000 }

63 { "index" : { "_id" : "16" } }

64 { "name" : "Mccarthy","age":21,"job":"Javascript Programmer","gender":"m
ale","salary": 16000}

65 { "index" : { "_id" : "17" } }

gender":"male","salary": 32000}



66 { "name" : "Goodwin","age":25,"job":"Javascript Programmer","gender":"ma
le","salary": 16000}

67 { "index" : { "_id" : "18" } }

68 { "name" : "Catherine","age":29,"job":"Javascript

Programmer", "gender":"female","salary": 20000}

69 { "index™ : { "_id" : "19" } }
70 { "name" : "Boone","age":30,"job":"DBA","gender":"male","salary": 30000}
71 { "index" : { "_id" : "20" } }
72 { "name" : "Kathy","age":29,"job":"DBA","gender":"female","salary": 2000
o}

Metric Aggregation

o BESH  RAH— 1 ohER
©  min, max, avg, sum
o  Cardinality (3&Eldistinct Count)
o  ZESITHIHS I OITER
e stats (#4tit) , extended stats

o percentile (B%1i) , percentile rank
e top hits(HFERIEAYZA)

R THRRESNTHITE
1 #Z Metric K&, WBIHARRSATY TH
2 POST /employees/ search
3 {

4 "size": @,

5 "aggs": {

6 "max_salary": {

7 "max": {

8 "field": "salary"
9 }

10},

11 "min_salary": {
12 "min": {

13 "field": "salary"

14 }

15},

16 "avg_salary": {
17 "avg": {

18 "field": "salary"



20}

21}

22}
Xfsalary#FH T4t

Lo# ARG, WhZE

2 POST /employees/_ search

3 {
4 "size": O,
5 llaggsll: {

6 "stats_salary": {
7 "stats": {
8§ "field":"salary"

cardinateX1ERERELE
I POST /employees/ search
2 A
3 "size": @,
4 "aggs": {
5 "cardinate": {
6 "cardinality": {

7 "field": "job.keyword"

Bucket Aggregation
RE—ERIRIN, BXESERIABERIES, NMmiARISRAIBRT, ESIEAN—2ENAY
Bucket Aggregation,

o Terms, FEFEHHfiledata



o  keyword EXi\SZ5fielddata
o textFEZEEMapping FF/5fielddata, SRS IEIGHISR

Range / Data Range
o  Histogram (EJ5[&) / Date Histogram
o HRE UHAERERMOTE

FREXjobRIZRER
| # Xfkeword HATHEAE
2 GET /employees/_ search
1 "size": ©
5 "aggs"
6 "jobs"
7 "terms"

8 "field":"job.keyword"

RETERERMSE:

o field: IBERAFR

o size: IBERGHERYE

e order: IBEEREGERAEFHLI
FABRT, BucketRESFITBucket IRISIEENE, 189_count, HERER countfErr
HERR. BT Eorder@E, BENBRERHEFS:

| GET /employees/_search

[\

3 "size": ©

1 "aggs"

5 "jobs"

6 "terms"

7 "field":"job.keyword"
8 "size": 10

9 "order"

10 " _count": "desc"



11

12
13

L e o A '

14

15 }
fRERSEE

1 #HXsalaryfE100007C A I SCRY R A

2 GET /employees/_search

3 1

4 "query": {

5 "range": {

6 "salary": {

7 "gte": 10000

8 }

9 }

10},

11 "size": @,

12 "aggs": {

13 "jobs": {

14 "terms": {

15 "field":"job.keyword",

16 "size": 10,

17 "order": {

18 " _count": "desc"

21

O =

22

23}

A X Text FERHT terms REEH, SEMMHEE
I POST /employees/ search
2 {
3 "size": @,
4 "aggs": {
5 "jobs": {
6 "terms": {
7 "field":"job"
8 }
9 }



11}
i
"error” : {
"root_cause” : [
{
"type" : "illegal argument exception”,
"reason” : "Text fields are not optimised for operations that require per-document

field data like aggregations and sorting, so these operations are disabled by

default. Please use a keyword field instead. Alternatively, Fet fielddata=true oni

[job] |in order to load field data by uninverting the inverted index. Note that
this can use significant memory."

3

Is

“"type" : "search phase execution exception”,
“"reason” : "all shards Failed"J

"phase" : "query",

“"grouped” : true,

“"failed shards™ : [

FRRINE: X Text FERFTFF fielddata, ziFterms aggregation
1 PUT /employees/_mapping

2 A
3  "properties" : {
4 "job":{

5 "type": "‘teXt",

6 "fielddata": true

T}
8 }
9 }
10

11 # X Text FE#AT/IA, 431 JEHiterms
12 POST /employees/_search

14 "size": 0,
15  "aggs": {
16 "jobs": {
17 "terms": {

18 "field":"job"

19 }
20 }
21}
22}

Xgjob.keyword #] job #1T terms B&, SHRHSEFA—E
I POST /employees/ search
2 A



3 "size": @,

4 "aggs": {

5 "cardinate": {

6 "cardinality": {
7 "field": "job"

8 }
9 }
10 }
1}

Range & HistogramE&
o ZIREFRTSEE, HITHW
e 7ERange Aggregationd1, FILAETEN Key

Range 7=fjl: #ZRBTHAY Range 7548
| Salary Range/rfifi, AILAECE X key
2 POST employees/ search
3 1
4 "size": @,
5 "aggs": {
6 "salary_range": {
7 "range": {
8 "field":"salary",

9 "ranges":|[

10 {
Il "to":10000
12},
13 {

14 "from":10000,
15  "to":20000
16},

17 {

18 "key":">20000",
19 "from":20000

}
]
22}
}
}



Histogram7=f5l: ZRR T &AM 1
1 #1710/, L 5000—AX AT /) f
2 POST employees/_search

3 A
4 "size": @,
5 llaggsll: {

6 "salary_ histrogram": {
7 "histogram": {

8 "field":"salary",

9 "interval":5000,

10 "extended bounds":{
11 "min":@,

12 "max":100000

top_hitsi iz SERENO RIS, RRRICECAYTRERS SR
| # fREsize, AFILAH, FLERNKZNHLHEAKER
2 POST /employees/ search
3 {
4 "size": O,
5 "aggs": {
6 "jobs": {
7 "terms": {
8 "field":"job.keyword"
9 1
10 "aggs":{
11 "old employee":{
12 "top_hits":{
13 "size":3,
14 "sort":[
15 {
16 "age":{

17  "order":"desc"



19
20
21
22
23
24

L s S O e S A W

25
2% }
27

BRERGHI
L o# BEREL BETHERENN, O THRER

2 POST employees/ search

3 o
4 "size": O,
5 "aggs": {

6 "Job_salary_stats": {
7 "terms": {

8 "field": "job.keyword"
9 1,

10 "aggs": {

11 "salary": {

12 "stats": {

13 "field": "salary"

14
15
16
17

[ e =

21 # ZIREE. RIETAEREDM, REREIE 2, HE LRSI ER
22 POST employees/_search

23 |

24 "size": @,

25  "aggs": {

26  "Job_gender stats": {

27 "terms": {

28 "field": "job.keyword"



30 "aggs"
31  "gender_stats"
32 "terms"

33 "field": "gender"

35 "aggs"
36  "salary stats"
37 "stats"

38 "field": "salary"

Pipeline Aggregation
SXERIRADITRIER, BRHITREDT.
Pipeline FIStTERESMEEIRERY, RIEVENAE
o Sibling - ZRFMMBE D TERBER
o Max, min, Avg & Sum Bucket
o Stats, Extended Status Bucket
o  Percentiles Bucket
o Parent -ZRAREMEBNREDTERZF
o  Derivative(CkE)
o Cumultive Sum(&itk#0)
o  Moving Function(#z1¥13(E )

DR

~

min_bucketx{l

ERTIHEZNTIME, HHEBYTRERATH
1 # P THE &K T
2 POST employees/ search
3



4 "size": @,

5 "aggs": {

6 "jobs": {

7 "terms": {

8§ "field": "job.keyword",

9 "size": 10

10},

11 "aggs": {

12 "avg_salary": {

13 "avg": {

14 "field": "salary"

15 }

16}

17}

18},

19  "min_salary by job":{

20  "min_bucket": {

21 "buckets_path": "jobs>avg_salary"

22}

23}

24}

25 }

e min_salary by jobZ5ERFjobsAIRE R

e min_bucketkZBIERNR/IVME

e i@idbucket_pathXEFISERR
Stats7fl

1

2
3

# PR THERIGE T
POST employees/_search

{

"size": O,
“aggs": {
"jobs": {
"terms": {

"field": "job.keyword",

"size": 10
}s
"aggs": {

"avg salary": {

"avg": {



14 "field": "salary"
15
16

17

e =

18

19 "stats_salary_ by job":{
20 "stats bucket": {

21 "buckets_path": "jobs>avg_salary"

22}

23

24

25 }
percentilesix{l

L # CPHIRK A DA
2 POST employees/_search

3 A

4 "size": O,
5 "aggs": {
6 "jobs": {

7 "terms": {

8 "field": "job.keyword",
9 "size": 10

10 1

11 "aggs": {

12 "avg_salary": {

13 "avg": {

14 "field": "salary"

15}
16}
17}
18},

19 "percentiles_salary by job":{
20 "percentiles bucket": {

21 "buckets_path": "jobs>avg_salary"

22}
23
24}
25 }

26



Cumulative_sumix{jl
| #Cumulative sum ZitsRAl
2 POST employees/ search

3 1

4 "size": @,

5 "aggs": {

6 "age": {

7 "histogram": {

n

8§ "field": "age",
9 "min_doc_count": @,
10  "interval": 1
13},

12 "aggs": {

13 "avg salary": {

14 "avg": {

15 "field": "salary"
16}

17},

18 "cumulative salary":{
19 "cumulative sum": {

20  "buckets_path": "avg_salary"

21}

22}

23}

24}

25 }

26 }

27
RamiEREE
ESRESTRIBAMERSEERquerylIEIIERE, BNESESFIA T AR SHIER
SEE:

e Filter

e Post Filter

e Global
1 #Query



2 POST employees/_ search
3 1

4  "size": 0,

5 "query": {

6 "range": {

7 "age": {

8 "gte": 20
9 }

10 }

11 1,

12 "aggs": {

13 "jobs": {
14 "terms": {

15 "field":"job.keyword"
16

17}

18

19 }

20 }

21

22 #Filter

23 POST employees/_search
24 |

25 "size": @,

26 "aggs": {

27 "older_person": {

28  "filter":{

29  "range":{

30  "age":{

31 "from":35

32 }
33 }
34},
35 "aggs":{
36 "jobs":{

37 "terms": {

38 "field":"job.keyword"
39

40

41 }},



42
43
44
45
46
47
48
49
50
ol
52
53
54
95
56
D
58
59
60
61
62
63
64
65
66
67
68

69
70

71
2
73
74
75
76
"
78
79
80

81

#Post field.

"all jobs": {

"terms": {

"field":"job.keyword"

— %15

A, KA RjobRA, EREHK T

POST employees/ search

{

}

#global

llaggsll: {
"jobs": {
"terms": {

"field": "job.keyword"

}
}
}s

"post_filter": {

"match": {

"job.keyword": "Dev Manager"

}
}

POST employees/_ search

{

"size": O,
llquer\yll: {
"range": {

age":

gte

{

. 40

X /N
Ra

EESRES ERINEEPS



82 "aggs": {
83 "jobs": {
84 "terms": {

85 "field":"job.keyword"

86
87 }

88 1},

89

90 "all":{

91 "global":{},
92 "aggs":{

93 "salary_avg":{
94  "avg":{

95 "field":"salary"

97

98

S = =T

99
100}
101 }
102

103

104

HERF
igxEorder, fZRRcountilkeyH{THER:
o  EAER, ZRcountfEFHF
o fEEsize, WEEREIENAINE
1 ##FF order
2 #count and key

3 POST employees/_search
4 {

5 "size": @,

6 "query": {

7 "range": {
8 "age": {

9 "gte": 20
10 }

1}



13
14
15
16
17
18
19
20
21
22
23
24
25

26
27

28
29
30
Sl
87
33
34
35
36
37
38
39

40
41

42
43
44
45
46
47
48
49
50
ol
52
53

llaggsll: {
"jobs": {
"terms": {

"field":"job.keyword",

"order":[

{" _count":"asc"},
{ll_keyll : Ildescll}

]

}

#¥ order
#count and key

POST employees/_search

"size": 0,
"aggs": {
"jobs": {
"terms": {

"field":"job.keyword",
"order":[ {

"avg_salary":"desc"

}]

s

"aggs": {
"avg_salary": {
"avg": {

"field":"salary"

L e S A == W



54

55 #fF/F order

56 #count and key

57 POST employees/ search
58 {

59 "size": @,

60 "aggs": {

61 "jobs": {

62 "terms": {

63 "field":"job.keyword",
64 "order":[ {

65 "stats_salary.min":"desc"

66 }]

67

68

69 },

70 "aggs": {

71 "stats_salary": {
72 "stats": {

73 "field":"salary"
74

76
7

e

78
79 }

ESES AR A EERE S
ElasticSearchfEXtBEEHIEH TR A D ITHIHR SRS RIVE ERE KR E LR 4AIFE



HiEE

HadoopB & itH ALTE

REEHEMFR

ERE SCAY I
BIREUETE
TermsB S D THHITIRE
TermsFE& (top 3) EEEtop 3 FA—EER
Coording Nodes

top 3 top 3 top 3
i A A

NodeT Node2 Node3
PO P1 p2

MEERNRRE: #ESBREIS TR, REERE1M7HEE Top X, SEERAHEE. ES
ARSI FTop X, MREERS, 1E%Mﬁ%ﬁ1ﬁkﬁg’f$ﬁulﬂauo



B=: top 3125EE?

top 3
A 12
B: 6
C: 4

TermsE& (top 3)

Coording Nodes

[ == =
[
m

[FEIE S sy

O mm =
[SR N N s
Onwe
(W A i o

BE: ISR

BE: REESRA
ERT XRABEEIAIT,
EfRR: SURE/VNERRIRSTS.

1 Z2: iAX shard size {H
&’ & shard size ALLEARIE, BSHER: size*1.5+10, shard size [B#K, RS
IETFEERGERE. I, EATLUEEshow_term_doc_count_errorS#ERREIBR
THUEIRE, RBTHENHEE shard_size K/\,
o size: EREERMIRENE, EFHBEREIRESHERI=, size[EHMZE 3.
e shard size: B0 ERERIEHESREL. shard size RN EEXTFEFT
size
ERZR: SEEX. DhHSNERISTE.



Mix:  fERAkibanaf it EHE

1
2
3

12
13
14
15

22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
317
38

DELETE my_ flights
PUT my_flights

"settings": {
"number of shards": 20
¥

"mappings" : {
"properties” : {

"AvgTicketPrice" : {

"type" : "float"
s

"Cancelled" : {
"type" : "boolean"
s

"Carrier" : {
"type" "keyword"
¥

"Dest" : {

"type" "keyword"
s

"DestAirportID" : {
"type" : "keyword"
s

"DestCityName" : {
"type" : "keyword"
¥

"DestCountry" : {
"type" : "keyword"
¥

"DestLocation” : {
"type" : "geo_point"
s

"DestRegion" : {
"type" : "keyword"
s

"DestWeather" : {
"type" : "keyword"

}s



39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
97
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
7
78

"DistanceKilometers"”

"type" : "float"

¥

"DistanceMiles" : {
"type" : "float"

¥

"FlightDelay" : {
"type" : "boolean"
¥

"FlightDelayMin"
"type" : "integer"
¥
"FlightDelayType"
"type" : "keyword"
¥

"FlightNum" : {
"type" : "keyword"
¥

"FlightTimeHour"
"type" : "keyword"
¥

"FlightTimeMin" : {
"type" : "float"

¥

"Origin" : {

"type" : "keyword"
¥

"OriginAirportID"
"type" : "keyword"
¥

"OriginCityName"
"type" : "keyword"
¥

"OriginCountry" : {
"type" : "keyword"
¥

"OriginLocation"
"type" : "geo_point"
¥

"OriginRegion" : {



79  "type" : "keyword"

80 1,

81  "OriginWeather" : {

82  "type" : "keyword"

83 1

84  "dayOfWeek" : {

85 "type" : "integer"

86 },

87  "timestamp" : {

88 "type" : "date"

89 }

90 }

91

92 }

93

94 POST _reindex

95 {

96 "source": {

97 "index": "kibana_sample_data_flights"
98 },

99 "dest": {

100 "index": "my_flights"
101}

102 }

103

104 GET my_flights/ count

105 GET kibana_sample_data_flights/ search
106 {

107 "size": @,

108 "aggs": {

109 "weather": {

110 "terms": {

111 "field":"OriginWeather",
112 "size":5,

113 "show_term_doc_count_error":true
114

115

116}

117 }

118



119 GET my_flights/ search

121 "size": O
122 "aggs"

123 "weather"

124 "terms"

125 "field":"OriginWeather"

126 "size":5

127  "shard _size":10

128 "show_term_doc_count_error":true

132

f£Terms AggregationdNIREFE R MFIARRIEUE :
e doc count error upper bound : #iEiRAYterm i, SRR, BAEEY
=P
e sum other doc_count: BRTIREILEER bucketftermsLAgh, Eith terms A
HRE (BE-IREIRSED

HE3: BsizeilRBALE(E, FFRIEEDE
BsizeiREN2MIBLRTTBETHHZED ASIFHIRAKE, KEFRSEER-E,
JRA: 1A, sizeFTF 0 NFREEB, SRABGHE 018, FRLURETHEAE (KTIULSHY

£E{8) .
EETHRNERNE: MRS HFEREERK, XHESFEEEARICPU FiFkHF, MR
AJEERFHEM A,

ERR: MREREEERNENWSHR, BTMHEEE, FMEFER.

F5%E4: (EMClickhouse/ Spark i#{Ti5HRES
EfS: $UEEIFEXR. BReBEEKS. WADRERISIZE.

Elasticsearch BB&T48EMEM
[S3H eager global ordinals iIZASEEEE S 4EE



ER7R: BEHERS .. BEIERGHETHEEHEN: N FRESRALLARE—
=P
global ordinals FXEFERFS, B —MEUEENE, NAHBREUT:
o ETF keyword, ip EFRISERS, 88 termsB&. composite BE
o
o HFtext FRHNOWRS (FHERMZ: fielddata F/3) .
o  ETFRFHY Join EERY has_child E1Ef1 REH.
global ordinals fEF—MUERFRINFRHEE, A8 HEDE—
bucket (731) .
global ordinals B9ZAERZ: [EFH eager global ordinals B, £7ERIET (refresh) AT
HEeRFS., XEHEEREFSHRANERMBREREI THIERSIL (BAN) M.
87 ZE5 |FERTFFRE: eager global ordinals,

1 PUT /my-index

2 {

3 "mappings": {

4 "properties": {

5 "tags": {

6 "type": "keyword",

7 "eager_global_ordinals": true
8 '}

9 }

10 }

JEE: FFfS eager_global_ordinals FMMEN4EE, EASRRIFNEHSEIERNEBEF
2. ATEXEEMWR>BETRERFEIEEFEMSEHIEIIMTE, BRAKRIFIER
refresh_interval,

SRSV RIFTARERRY A0 T :

I PUT my-index/_settings

2 A

"index": {
4 "refresh_interval": "3@s"
5 }

IZIBEIIARRE: LATSEHERT (),

NSRRI ZRS i H 1T TRHE
e Indexsorting (FR5|HF) TRTABANNERS HITHHF, MAREES
RIEXIERS [ THERR, XIGIRSEEEA (range query) MIHEFERIFRIMERE.
e ff Elasticsearch HReIEFZRS R, AJLAEENAXEN D RRIBREH THEF.



e X2 Elasticsearch 6.X Z/ShRAABHVEFLE,

2 PUT /my_index

3 {

4 "settings": {

5 "index":{

6 "sort.field": "create_time",
7 "sort.order": "desc"

8}

9 1

10  "mappings": {
11 "properties": {
12 "create_time":{

13 "type": "date"

14}
15 }
16}
17 }

R FRHEFRISIENN Elasticsearch EANRIBA. EREBFIFERRT, FERSIFHF
25K 40%-50% HBHRE T IE. EHRiR, WRAFZREXTEERERNS, FF
BES [ AR—MRIFRIIGE.

ERABRERET
TREREF (Node query cache) ITRTEREEFTIE=S (filter) BMERIER. RS

IXPATE— filter #84F, XIGRBAR, (ERRMEELTREHRFTIRE—NME, BEEHREFE
THEFRIILIERRER.
Blgn, BF "now” {E—EHEEMN, EMTEFEFEILESRLTXPER "now” RIE
1,
INEAFERERER? BE7E now FE FRF datemath VGRS R ARIREEIND
WIS, AJLAELSSERERAIEFNE, LR LS HiRERH TET.

I PUT /my_index/_doc/1

2 A

"create_time":"2022-05-11T16:30:55.328Z"
4}

6 # NI R BITC i 2247
7 GET /my_index/_search
8 {



9 "query"

10 "constant_score”
11 "filter"
12 "range"

13 "create_time"
11 llgtell lanW_lh"

15 "1te": "now"

23 # BT DAE T S B
24 GET /my_index/_search

25
26 "query"
27  "constant_score"

28 "filter"

29  "range"

30 "create_time"

31 “"gte": "now-1lh/m"

32 "1te": "now/m"

ERRFIFE “now-Th/m” FiE datemath A9,

ANRRBIRSE] now 2: 16:31:29, HBZrange query 150LEE my_date 125 15:31:00 A1
15:31:59 Z AR IEJSHE, FHE, BEARRIHES query FUSRERTHRIAEN, HER
65> aggs A PEETIIEARAN, BIEER datemath AR HMEFMELSLE

o
=P

(B3 RIERERF
RAEMF RS size: 0, HAMAD B IS REFESER. size = 0 ISV E: IR
EREER, MREETDESR.



| GET /es_db/_search

2 A

3 "size": 0,

4 "aggs": {

5 "remark_agg": {

6 "terms": {

7  "field": "remark.keyword"
8 }

9 }

0}

11}

RPRS, ERSHITW
Elasticsearch IR MHFRINEZNRURES, BIABER MREFEFHTETHN. HHE
PN RERME CHERFFNIT msearch BY, MEESBRERA. B, £ CPU ZERZE
HRIMAVRIR T, WRBLEEMAETE, SLBZIRERSAS1 &R, BB msearch
SCIFHTRE.

I #EH 2 55 R A S

2 GET /employees/_ search

3 {
4 "size": @,
5 "aggs": {

6 "job_agg": {

7 "terms": {

8§ "field": "job.keyword"
9 }

10 1,

11 "max_salary":{

12 "max": {

13 "field": "salary"

14}
15 }
16 }
17}

18 # msearch ¥4 ZMEA)IIRE LI
19 GET _msearch

20 {"index":"employees"}

21 {"size":@,"aggs":{"job_agg":{"terms":{"field": "job.keyword"}}}}

22 {"index":"employees"}



23 {"size":0,"aggs":{"max_salary":{"max":{"field": "salary"}}}}



