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Lucene & Elasticsearch

(Bhd:BEEYE

2010

2012

2014

2016

2018

2019

2020

F ]
Inverted index primary data structure, and
is great for search

SUt=hE

Structured data storage, resulting in
compact storage and faster analytics

ERAER
Analytics features to slice and dice data
along various dimensions

BKDEGEFITGE SR

Data structures optimized for numbers.
Faster analytics, lower storage footprint

Rollups
Roll up or aggregate older data into bigger
time buckets and save on disk space

— Dense-vector , Data frame

Data frame



N 1Z e FEH N A HYElasticsearch
BT IRA RN = — 8 RAY

s FHHEEHCHEREX » BEESHEIPERE
- ERAERENEETEK  BWEMHfER#ETE S ? Block-KD tree (> 5.0)
- FEERLIBHER S8 - EAFZEA I EZES] ? Roll over API(> 5.0)
- FEEEIEERIEN - B R EESHIEEshardiyEE ? split APl (> 6.2)
— WFLEFH e %@ﬁHEIaschearch EAEETIEESQLE 1 ? Elasticsearch SQL (> 6.3)
- OOMIe)#l ? FEE sEiERA T BV ES T N AT RS 25 © real-memory circuit breaker (>7.0)

— HE YRR NTRE SRR AE /7 2 Dataframe, Dense-Vector? (>7.0)
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bare : Elasticsearch on an unencrypted drive

ear : Elasticsearch on a drive that is encrypted with dm-crypt to benchmark the performance impact of encryption-at-
rest.

* docker : Official Elasticsearch Docker image

* oss : Elasticsearch with Apache 2.0 license

* basic: Elasticsearch with commercial Elastic license; see x-pack/open.

* trial-security : Elasticsearch with X-Pack Security and TLS enabled.

© ®bare-oss

@ ear-oss

@ bare-trial-security
@ bare-basic

© docker-oss

7 https://elasticsearch- ¢ elastic
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https://elasticsearch-benchmarks.elastic.co/

Nested Data Type

release-nested-indexing-throughput

add-4g: filters
Median Indexing Throughput [docs/s]
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Nested Data Type

release-nested-add-4g-gc

Total GC Duration [ms]
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© ®bare-oss
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© docker-oss
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@ bare-basic
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Nested Data Type

release-nested-add-4g-randomized-term-queries-p99-service_time . release-nested-add-4g-randomized-sorted-term-queries-p99-service_time
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Nested Data Type

release-nested-add-4g-match-all-p99-service_time
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docker-oss
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release-nested-add-4g-randomized-nested-queries-with-inner-hits_default-p99-service_.
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esrally --pipeline=from-distribution --distribution-version=1.7.6
esrally --pipelin stribution --distributic
esrally --pipeline Lstribution --distribution

esrally --pi 1ne=1 tr n --distributi
esrally --pipeline ( n --distributi

Release
compare

https://esrally.readthedocs.io/ &P elastic
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https://esrally.readthedocs.io/
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nightly-basic-nested-add-4g-randomized-sorted-term-queries-latency
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nightly-basic-nested-add-4g-randomized-term-queries-latency
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7. X/ F 2 A E < Frmapping type

BRIV (" &G 7 RUTSQLEHEESRY " HdErE " o g " 2RA”

A IR TR

« [H—index | - REAmapping type » WHEEAR/VEGEEHEFENAR

[F SRS SEEEEMRFUT T PELucene 5 L 48 S HYAE



7.XF A EEFmapping type

PUT twitter GET twitter/_search

{ {

o E‘Ly\gaiﬁ%type ’ jﬁéf "mappings": { "query": {

S FIbool —filter - >k N i

- SE I 2 : "must":

sz)ﬁﬂ;ﬂlﬁ/ﬂﬁjﬁﬁ ° "type": { "type": "keyword" }, A "match": {

. . "name": { "type": "text" }, " w. uyp "
o }\X/I\bO()l'ﬂleter ’ ﬂﬁg "user_name": { "type": "keyword" }, y HEEILTEITETS LAy

Vi : "email": { "type": "keyword" },

ijallas "content": { "type": "text" }, L' z

\ N SH N "tweeted_at": { "type": "date" } "filter™:
¢ }\X/I\EJHBJJ\IQTFJ: ’ T "match": {

L}z%}igateway/proxy "type": "tweet" @
AR R P G IR

https://www.eIastic.co/guide/en/elasticsearch/reference/current/removaJ\—of- .
16 types.html ‘Cp elastic



https://www.elastic.co/guide/en/elasticsearch/reference/current/removal-of-types.html

NFE PR & B REY

© REH LTS

TS Fhdatatypery & X o BRI _EIEE datatype
— PRGN IPZEA | L 4h L /) Geo-point
- BEEAL > NARPEEUERY R/ NG R 2R (byte, integer, short, long, double ...)
- T fEtextflkeywordfy X5l > term queryhiZ{# fFkeyword
— B EEHarray - nested - parent-childzEAY

+ BESIRIEMLSSHYRESK - B ERVERE DA A" - (HR G Erry SR EIZE

- @%lf/k/‘\%ﬂzﬁﬁ rg;\é’e queryHyEE ~ HIHZE Fkeyword A %5 (EEAIFE R MFF-E4UE - Nix
=keywor

- R HREERNBEPIYFE: - 5ildoc_value
— G TIDXFTE A Keyword > i Eeager_global_ordinals

17 @ elastic
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& A Multi-fields

It is often useful to index the same field in different ways for different
purposes.

DU A

Hg{‘%j‘jj teXt$Dkeyerd ’ HU { ) { "query": {

G Tz e T (R atets

F%i N ZEEETQE. weity": { city": "york" @2
}

"‘type": Iltextll' }'
"fields": { llsortn: {

"raw": { A "city.raw": "asc" @
"type": '"keyword" },

"aggs": {
"Cities": {
"terms": {
"field": "city.raw" @
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& A Multi-fields

analyze the same field in different ways for better relevance.

« FATHEA [“’—/\ F[RIATHLErS

my_index/_search

my_index
57/\/\7Fﬁ =5 JQ EPE& E[/j { ' ‘ "query": {
[jqéégz "mfzizzgi:;ei": ; "multi_match": {

"text": { A
Iltypell: Iltextll'
"fields": {

"english": { 2 1,

"fields": [ &
"teXt",
"text.english"

"type": "text", "type": "most_fields" @
"analyzer": "english"

"query": "quick brown foxes",
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Denormalize
your data!

All
related
items do not fit
in a single
JSON
doc

Your
docs contains
arrays of
objects...

unless

...and your
queries test more
than 1 property when
matching objects in
these arrays

Your
docs are
updated .

frequently Consider

parent/child

Consider
nested docs
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{£fjauto generated ID

TEZRG SO - REw e AR ErID (LLAESYERD 5% o A
s ER 8 EJyid) > [NDYElasticsearchds i‘%ﬁﬁ%ﬁﬁlﬁma@jﬁfﬁﬁﬁ

EFETHE AT XE Wbt > HHMEERS B K e 8l
%ﬁi - A A E S ERAYID - Elasticsearchm] IPRA HAG A - XS 25
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EiRaliasHyHrs

REfHaliasiim &5 |

{HHaliaskrF SR G ARFEA
type S {LIHYRER

Al PIfEHaliass ke iR g | o A
B A AR

(s FFEzryalias > A LIASBhEA JEHy
e PFE - IR TR PR
e R IRyar 2N - BEAD > 55

FIE5]

ECS -

POST _aliases
{

"actions": [

"add": {

"index": "blogs_v2",
"alias": "blogs"
}
Y
{
"remove": {
"index": "blogs_vl",
"alias": "blogs"

“blogs” is now an alias

for “blogs_v2”



https://www.elastic.co/guide/en/ecs/current/index.html
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WARVIOR UNIFORM 1:64

i Logstash

Light Worker

4 CPU cores
8 GB RAM
Any Storage

12 Allproductnames, logos, and brands are property of their respective owners and are used only for identification purposes. This is notan endorsement.

Ingest

8 CPU cores
32 GB RAM

Any Storage

/@s | Basticsearch
\= /

Tribe or Cross-Cluster

4 CPU cores
16 GB RAM
Any Storage

@ Elstiosearch

o

Regular

2 CPU cores
4 GB RAM

Any Storage

. .
* Data volumes are guidelines '..‘ elast.c
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NE>ssd>hdd

o Hot-WarmZEf.
e Global ordinals

« Warm up filesystem cache

Ordinal | Term

| status_deleted
| status_pending
| status_published

Doc | Ordinal

0 | 1 # pending

1 | 1 # pending

2 | 2 # published
3 | @ # deleted

KC:S) eldastic



Fielddatany{sE H

* Fielddatai@krin FEeHEEER S [WETTHRIFL - A2ple—4N1A] (term > fidEFEz
fyvalue ) oITEYVIEPFRS| - AEREEIVMAVHEENFS T -

o« YftextzgEgi#{Tages, sort, scriptfyist{E - & fFielddatagtf Tt AYaggs,
sort, script - HRGE fikeywordsg &~ —F¢
GET test/_sear‘chl

POST _bulk {

"index" : { "_index" : "test", "_id" : "1" "size": 0,
”fav ':' Mesilfcr”?,%]‘ameﬁ,kobs } ” "aggs": {

index" : { "_index" : "test", "_id" : "fav_term": {
"fav" : "kobe,harden,Messi" } "terms": {
"index" : { "_index" : "test", "_id" : "3" "field": "
"fav" : "cr7,james" } "size": 10
"index" : { "_index" : "test", "_id" : "4
"fav" : "cr7,harden" }
"index" : { "_index" : "test", "_id" : "5'
"fav" : "Messi,james" }

{
{
{
{
{
{
{
{
{
{



. { “aggregations” : {

"aggregations” "fav_term” : {
f?v_term P q " "doc_count_error_upper_bound" : 0,
doc_count_error_upper_bound" : 0, s T
"sum_other_doc_count" : 0, "bucEets" B [ B -
"buckets" : [ { '
S "key" : "Messi,cr7,james,kobe",
2/ o g "doc_count" : 1
"doc_count" : 3 }
Fielddata { keyword
. . . ., "key" : "Messi,james",
key" : "james", "doc_count" : 1
"doc_count™ : 3 }
{
) "key" : "cr7,harden",
key" : "messi”, "doc_count” : 1
"doc_count" : 3 },
{
"key" : "cr7,james",
"key" : "harden", "doc_count" : 1
"doc_count" : 2 },
{
"key" : "kobe,harden,Messi",
"key" : "kobe", "doc_count” : 1
"doc_count" : 2 }
]
}
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BHETILAEE - Script

REB G E A script R ERVE LS R H Rt

{

» Script query ¥ 2IE b ey 1
I%/)%*%Wﬁgj LI%}EH scmpt
TEREM G > A Seripe

XA

* FEAPUTEEscript
query » DLZE [a]Hih [H]

o W INEHscript >

TR

"doc['job_name.keyword'].value.startWith('Elastic')"

MR B ZepainlessAl g
expre55|onS’§;[%£Z o "job_name_prefix.keyword": "Elastic"
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B% - Query vs Filter
WAL, REMHFiltersE query

1E{ A filter contexth »
ElasticSearch 1~ 35 gﬁgj

MHRMERTE (F753)

Filteryje st 52T bl

1600
» 1400

10

15 20 25
Requests/Sec

30

35
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&% - prefix - RegExp ~ wildcard

* WIERTHEIRAYREK > AIZREEC &t Twildcardfllregexp

o RIEFRALAVIENIZRIAC > regexpEiHHYMAE T BE A FTA[E] - ZFEEMEEE -
TE TR R — N DUBEC T AVEZ(EEAD » *foosiE IENIFRIAZ: *foo) »
wildcard[5]f#EE 5k

- REBRIEHPEFEHIENFRAR
« FrE TEHEREENZFRARAA K © https://regex101.com/



https://regex101.com/
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R R e DAY FES
Zid[#HCopy-to

e query stringgk, multi matchﬁi@@ﬁ
I FER S > BRSNS - f25
2T EAS 2T Y RO B E %’?
51BN EEHE R TR - 2
JEAE R N (E B - 2XR] DU
copy-toBEF 5 H BT @ TR EE
AL -

movies

{
"mappings": {
"properties": {
"name_and_plot": {

"type": "text"
H
"name": {
"type'": "text",
"copy_to": "name_and_plot"
H
"plot": {
"type'": "text",
"copy_to": "name_and_plot"



https://www.elastic.co/guide/en/elasticsearch/reference/current/query-dsl-query-string-query.html
https://www.elastic.co/guide/en/elasticsearch/reference/current/query-dsl-multi-match-query.html
https://www.elastic.co/guide/en/elasticsearch/reference/current/copy-to.html
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* Elasticsearchyflyifei [ iliass |52 > (HEGEE S Erie 22 5 S ULy TOP N3Z
B o B 0 W e T RERE U TAET1Ek (ﬁDR&%?EéﬁﬁﬁiéiﬁﬂEEﬁﬂH@Eﬁ%ﬁ
R o RERAE o WERFEITECIRE - 1EACR{E A Scroll API

- ifplsize PEHIFIR A SORSEL (BEEHIEHE - sizei%0)
— 1Ef# I scroll APIRyRHiz a] LLZE fE F_doci#t{THEF

- TETHEIET - [ _countf2]

- {FFH"_source"=k"stored_field” » 1EES H iR [a| D HY 7B

o [EIRERE R RRT FHFEAS: » KA RZHYER-
- RGN N FIT
- FERIHE S04
- HEHINEFHH
- Highlight...

o BEUUEESES R RE R - A MhbaseZH&HEE L & H
@elastic


https://www.elastic.co/guide/en/elasticsearch/reference/7.0/search-request-scroll.html

35

P2

“I need to
merge 5,000 hits
to find that!”

my_cluster

T fi#from-size, scroll, search_afterffy X BIJF1N FH 7=
« HOEERARAVNE > from- — e
[]

node3

1000 docs m

T FEE B T[]
o FERIEXRW FIEET10K NS
page 99.”

Size A T B VR [n] @il

- - o
o JEREBNTTHERE(E Fscroll iz
o WFSERTEITT o HETFAEH
search_after
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