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$ grep -n Lucene README.txt

1:# Apache Lucene README file
5:Lucene is a Java full-text search engine. Lucene is not a complete

9: * The Lucene web site is at: http://lucene.apache.org/

10: * Please join the Lucene-User mailing list by sending a message to:

18: The compiled core Lucene library.

23:To build Lucene or its documentation for a source distribution, see BUILD.txt
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OpenSearch Tld. Japanese (kuromoji) Analysis EFEENDEARED T ST M
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HES XIOEXET)L—ILICEDSEARE T ENMDEIEND

DEDFEE (SFFE(CIKTF I D, EETFEZE(CINZ T, BINDOFFED/ER - FIBH E]EE

GET
_analyze?filter_path=detail.tokenizer.tokens.token,detail.tokenizer.tokens.partOfSpeech,detail.tokenizer.tokens.reading,detail.tokeni
zer.tokens.baseForm
{ "tokenizer" : "kuromoji_tokenizer", "text" : "BZE(IETHB", "explain": true }
{
"detail": {
"tokenizer": {
"tokens": [
"token": "&&", "baseForm": "partOfSpeech": "#&5E - %&&E-—#f%", "reading": "DJA/\A" 3},

"token": "(&", "baseForm": "partOfSpeech": "BhiE-1RBNEa", "reading": "/J\" },

"token": "J&", "baseForm": "partOfSpeech": "&E-—g", "reading": "<1" },
"token": "T", "baseForm": “1Z”, "partOfSpeech": "BhEhza", "reading": ">" },
"token": "% 3", "baseForm": "partOfSpeech": "Bh&hza", "reading": "7JL" }

© 2023, Amazon Web Services, Inc. or its affiliates. 21
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Synonym Token Filter
ety Wlice, 7 A, )7 AU —
s emdll X~ >, BBV, elcon'D, e LG, Sv 1t

kuromoji_part_of speech
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aws

! © 2023, Amazon Web Services, Inc. or its affiliates. 23



VI SAY —0DFEE

» PFSAY—FA2TvVIRX
«IEEEH% htTE%a—% o fféb\a PUT kuromoji_sample
BN S EBa]EE ( -

"settings": {
"index": {
"analysis": {
- v =" — "analyzer": {
* j /r )I/ I\“L" t\(L'ﬂEBUO) "custom_kuromoji_analyzer": {
775 /r'!j'— %b}RE_{ﬁE "tokenizer": "kuromoji_tokenizer",
"filter": ["kuromoji_baseform", "ja_stop"],
"char_filter": ["icu_normalizer"]
¥

- fEE® Char Filter. Tokenizer. Y

Token Filter Z#HASDET )
— . L I AN n, . ",
HNAE LT FSA Y —EFHoIEE mappings: {
"id": { "type": "keyword" },
"message": { "type": "text", "analyzer": "custom_kuromoji_analyzer"}

¥
¥
¥
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POST kuromoji_sample/_analyze

{
"text": "Opensear Ch(EQQO&A-7° 2Y-ADIRER /DA — K TI",

"analyzer": "custom_kuromOJ|_analyzer'

b

{

"tokens": [
{"token": "opensearch", "start_ offset" 0, "end_offset": 10, "type": "word", "position": 0},
{"token": "100", "start_offset": 11, "end_offset": 14, "type": "word", "position": 2},

{"token": "){—tz> K", "start_offset" 14, "end_offset" 15, "type": "word", "position": 3},
{"token": "A—T7>", "start_offset": 15, "end_offset": 20, "type": "word", "position": 4},
{"token": "V —A", "start offset": 20, "end_offset": 23, "type": "word", "position": 5},
{"token": "#RZz", "start_offset": 24, "end_offset": 26, "type": "word", "position": 7},
{"token": "93#f", "start_offset": 27, "end_offset": 29, type" "word", "position": 8},
{"token": "X — K", "start_offset": 29, "end_offset": 33, "type": "word", "position": 9}

© 2023, Amazon Web Services, Inc. or its affiliates.
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analyzer": "my_analyzer"

}
}

ATy oRBECHZIL .

"tokenizer": {

"my_kuromoji_tokenizer": {
"type": "kuromoji_tokenizer",

"mada" - "canrch'
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4/22/2020 15:47

Nwr—=3 1D~

F234516907

F145822254 4/22/2020 15:19
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PUT my-index
{
"settings": {
"index": {
"analysis": {
"analyzer": {
"my_analyzer": {

"type": "custom",
"tokenizer": "standard",
"filter": ["my_filter"]
}
}s
"filter": {
"my filter": {
"type": "synonym",

"synonyms_path":
"updateable":

"m&ppings": {
"properties”: {
'"description”: {
"type": "text",
"analyzer": "standard",
'search_analyzer": "my_analyzer"

"analyzers/F234516907",

27
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PUT kuromoji_sample

{
"settings": {
"analysis": {
"normalizer": {
"custom_normalizer": {
"type": "custom’,
"char_filter": ["icu_normalizer", "kuromoji_iteration_mark"]
¥
b
¥
¥
"mappings": {
"properties": {
"name": {
"type": "keyword",
"normalizer": "custom_normalizer"
b
¥
¥
b

azon Web Services, Inc. or its affiliates.
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s 7S —E[EHR _analyze API CTENMEZMESRO]

» Keyword J« —JLB([E =22 ﬁiﬂéﬂfdb\f&)
RENEND =D NF—DETFTERD

POST kuromoji_sample/_analyze

{
"text": "Opensear Ch(EdQOOHI-I° > Y-ADIRER /B3 AA— KT,
"normalizer": "custom_normalizer"

¥
{

"tokens": [
{
"token": "opensearch(&100/\—t> hA—=—T >V —XDIRZR/ T AA— KT,
"start_offset": O,
"end_offset": 35,
"type": "word",
"position”: 0

aWws

< ) © 2023, Amazon Web Services, Inc. or its affiliates.
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PIZEEESTZITDImE. EESIROERFIAS bD
J14 =)L MEZERRXEUTHBSESTZITDZEICED

Document Field Data Query
ID=1 1000 @, AVG(score)
ID=2 3000
ID=3 4000 result
2500
ID=4 2000

s © 2023, Amazon Web Services, Inc. or its affiliates. 3 1
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» FUERIDOF—T— REXEY — MOSEETCENDND T —JL FICDULTIE,
SIIEMEL DT —FBIEZ AT S 2 L TCAIEZZR(E L TL D,
DT =& T« —)LRT—5 LR

- SEET(FEQD TR TIIIRL, RFBERZ RUILYD TIHBETE

AT TS

Document

ID=1 1000
ID=2 3000
ID=3 4000
ID=4 2000

adWws
>

Field Data Query

@, AVG(score)

Result
2500
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o FUER!, F—D— REIRQEESTDPY — MNMIAVLWLGNAZENZW T —ILR
(c_’Jt,\‘C(ar Doc Values EMEFN BT — IS ([CARINS . E— 4t
ERAXRZ T FBREHT A4 AT EICERFESND

7AW AT ALAF Y a%ZFRAIDZETLA

T2 REmELTND

e THEXNHCDULTIE. TTAJ hTHERIT—A EEI LN TULD,

B7REY (CBRME T D & (FRIRE, 722 L. 52 25T E—T A% o
Field Data Cache (Ci&fEND. T —HF=IC KD TClde—TEIg %= KIE(IC
5B IBEH. XEFRDT—RAOD> MZERDEVLWRE., MEBRIGE(ICDH

aws
~—

BT S

JVM Heap

File System Cache
(Page Cache)

Disk

© 2023, Amazon Web Services, Inc. or its affiliates.
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. text BiDFIJIEMmT—4~ (&, fielddata
AT a>TEIMMETES

« 5TV — MNIEDTRW T ¢ —)L RICDULTIE,
doc _values A7> 3> TColiEmT—~EE%

X)J1b§_5c_clf_73\__fﬁbo

L_n(L_J: N A OB ZENTES

e W(C, WERT 1 — )L RZRR(CEDRVIGE (S,
index A7 3> =83t 9D ET.
FiEmIT — 9*%L(;@5'7'T A& D EH
OJgE. CMNEBET « ATMEEOETIIC DN SD

adWws

PUT message-index

{
"mappings": {
"properties": {
"message": {
"type": "text",
"fielddata": true
b
"user_id": {
"type": "keyword",
"doc_values": false
e
"message_id": {
"type": "keyword",
"index": false
b
by
b
b
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@ API U—EX(X. 95147 > b SESNIERFRZRGZ
DOTVIXFFNCE# L., OpenSearch (X UTOIYZFIT,
SoNcERzI=>1 77> MMIIRED

@ FT—HET—EX([E T—IR=RPITF7AILIZED
> —A~%Z 00— R U. OpenSearch ANEZIAD

L - )
_ - Web API Amazon OpenSearch  >—4~[EIHA
Ceubitd) H—EX H—EX Service H—EX F— /9

! © 2023, Amazon Web Services, Inc. or its affiliates. 36
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OpenSearch 95147 > 5420 5 U%{ERTIEE
« AppSync 7% & OpenSearch 517> bR UTIeS—EXBFIAT]EE

—— Web B—EX —

Amazon CloudFront

Amazon EC2 ﬁ

Amazon ECS

Amazon EKS

—— API H—EX

Bl

AWS AppSync
[Hﬁﬂ—».
Amazon APl Gateway  AWS Lambda OpenSea rch

Library
Java, Python
& JavaScript,
Amazon EC2 GO/ RUby’ PHP,

. . .NET, Rust

Amazon EKS Amazon ECS

aws
~—

— &

Amazon OpenSearch
Service

© 2023, Amazon Web Services, Inc. or its affiliates.
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aWws
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—— RDBMS
k|

K2
=

Amazon RDS

EN

Amazon Aurora

— NoSQL —

- CDC + Stream ——

T®

Amazon Kinesis
Data Streams

AWS DMS

Amazon MSK Connect Amazon MSK

Amazon DynamoDB

DynamoDB Streams

~000

Amazon DocumentDB

DocumentDB Change
Streams

Amazon Neptune

>[0[7

Neptune Streams

- Stream Consumer

Amazon EC2 Amazon ECS
Amazon EKS AWS Lambda

Amazon Kinesis Amazon Kinesis
Data Analytics  Data Firehose

A4

AWS Glue Amazon EMR

—

L

Amazon OpenSearch
Service

© 2023, Amazon Web Services, Inc. or its affiliates.

38



)\ F(CKDFT—S[EEA
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BN DOHZEUS TE DL ORRIBIHRHANNE

RDBMS IV —>3 > RTRIE
K
Es
"4 N | AN
>
Amazon RDS : AWS SDK for Pandas
> Amazon EC2 Amazon ECS
Amazon Aurora 4\ \ s OpenSearch Client rlrl
> 3 I > U Q
Amazon EKS AWS Lambda L||_.
—
I7AN L Logstash

Amazon OpenSearch

@ — Y G% Fluentd >ervice

Amazon S3 AWS Glue Amazon EMR

adWws
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FERIHATRSR

- OpenSearch T(IIERIEAIMERYU VTR bZ2FEITI D EEHIHEE

« RET —HDEET. USRY—MZFEH D JARZRIGRDERRE
BERADA DN D O LT ZETI BEDIA LTI =R TRICENTES

- MRRAIR ()N DO ST RTERITSN, FEEHMRERU O TR hEITHF(C
FITSNIT ID Z2EH 9 D L ThaRx S rl e,

- IRFRERIIEBDOIARIMREFE T D &N AlEE

1. POST _plugins/_asynchronous_search

2. Return “Asynchronous search id”

3. GET _plugins/_asynchronous_search/“Asynchronous search id”

4. Return partial or total result

N S, © 2023, Amazon Web Services, Inc. or its affiliates. 41

https://opensearch.org/docs/latest/search-plugins/async/index/



https://opensearch.org/docs/latest/search-plugins/async/index/

N N RZR

» NU MNLVZEBADEREIEW k BDRZERICERI T2HDFE.
FBLURRIE ETEHASND

+ OpenSearch Tld Exact kNN S KU Approximate kNN ZF)FERI&EE.
UTDZA4TSY - 7ILTVXLDEHENDE (IS
= nmslib (HNSW)
= Faiss (HNSW, IVF, PQ) * OpenSearch 1.2 LAB%

» Lucene (HNSW) * OpenSearch 2.3 LAB%

« 10 BRD MLARIRD L — R T — X (CHEX] AT HE

= &3 OpenSearch ([CHTS 10 EBRREBEDI—XRT—X(CBEUTE
kK-NN J7)LJ U X LOEE

adWws
>

S

© 2023, Amazon Web Services, Inc. or its affiliates. 42
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https://aws.amazon.com/jp/blogs/news/choose-the-k-nn-algorithm-for-your-billion-scale-use-case-with-opensearch/
https://opensearch.org/docs/latest/search-plugins/knn/index/

RO NNRRFEFREY>T)L > FEUEGRIRER

Reference images Pre-trained CNN 2048 feature vector Amazon OpenSearch
(3x244x224 dimensions) (Xception) Service

Amazon SageMaker

Query image (3x244x224 Pre-trained CNN 2048 feature vector OpenSearch Service KNN
dimensions) (Xception) search (k=3)

Amazon SageMaker

© 2023, Amazon Web Services, Inc. or its affiliates.
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https://github.com/aws-samples/deep-visual-search-workshop

NI NURRERY > TIL > YT 0 v IRR

Enter a question you have about the product, for example "Does this work with xbox?" / ° *ﬁ?\_:r__ |j — I{ %O)EO) (:ég&j%
B REGER TR, F—T— R
BEVORKRZSiAHH D TR RGRZIR T

it shows xbox 360. Does it work for ps3 as well?

Do | need to buy anything extra to used in xbox one s controller? ° I\ l/_ 0/%37‘0) BERT :Eg_) [/75:
AL TS

What adapter do | need for Xbox one

Do | need the Xbox one adapter to use the headset for the Xbox one?

Query Data

Endpoint for Interactive Query Vi 5
‘'ector Data

do | need an adapter to use these with xbox 360? Result Data

Amazon
BERT Model

How do i hook it up to xbox one? | have adapter

is this headset compatible with xbox 1S or above? Amazon OpenSearch Service
B 8 .{ﬁ]

How do these headphones connect to the Xbox360 controller? Amazon 3 Fisrrom Amm,,, “';’:°:,‘;"'

Corpus Data

Client <
HTM page

Batch Job for History Data

adWws

N7 © 2023, Amazon Web Services, Inc. or its affiliates. 44


https://github.com/aws-samples/semantic-search-with-amazon-opensearch

Learning to rank

. B ES LTS — % I S
FIFA LT RE1 2> homE% ) -
oSG A M e
« XGBoost KU Ranklib

1S UZRERL, MFERD
BXXd7U>D 75:4‘?5

« AT VY—-RD

- _— ~ Feature values

Learning to Rank 75401 > % -

1§ ' Training dataset
o

https://github.com/019s/elasticsearch-learning-to-rank
https://docs.aws.amazon.com/ja jp/opensearch-service/latest/developerguide/learning-to-rank.html

adWws

N7 © 2023, Amazon Web Services, Inc. or its affiliates. 45



https://github.com/o19s/elasticsearch-learning-to-rank
https://github.com/o19s/elasticsearch-learning-to-rank
https://docs.aws.amazon.com/ja_jp/opensearch-service/latest/developerguide/learning-to-rank.html

SQL
- SQL [CKRBIRFRZD/R— b

» SELECT XD a2 h—~LTHD,
F—ADEZIAH EHIBRIFTERR0)N

. JRE(C JOIN ¥o5 0 U T U7k EHE

PIEEHEYR— U TLD,

» CNSONIE (L OpenSearch 77T > >
b, SQL EZ a1 — )L TUEETND 8.

BEEDRREENT/INTA - X(E
KT IDRITER

- Query Workbench., API ¥> CLI.
JDBC Driver. ODBC Driver /& &
EBEDA>F— T 1A X

aws

© 2023, Amazon Web Services, Inc

SELECT
a.account_number, a.firstname, a.lastname,
e.id, e.name

FROM accounts a

JOIN employees_nested e

ON a.account_number = e.id

SELECT al.firstname, al.lasthame, al.balance
FROM accounts al
WHERE al.account_number IN (

SELECT a2.account_number

FROM accounts a2

WHERE a2.balance > 10000

)

https://docs.aws.amazon.com/ja _jp/opensearch-
service/latest/developerquide/sal-support.html

https://opensearch.org/docs/latest/search-plugins/sal/sgl/index/
. or its affiliates. 46



https://docs.aws.amazon.com/ja_jp/opensearch-service/latest/developerguide/sql-support.html
https://opensearch.org/docs/latest/search-plugins/sql/sql/index/

PPL (Piped Processing Language)
+ PPL &(Z. /N4 T | TONX> RZBEWCTUIEZ SR T 2558

« REFCIFT TR, TJ+o— )LI\OM —AUEHDT 1+ —I)LRIC
DENT BDIR EEMIIREERIEE

doubleAge

host
ol

amberduke@pyrami.com pyrami.com

hattiebond@netagy.com netagy.com

null null

daleadams@boink.com boink.com

aws b Services, Inc. or its affiliates. 47
http s //opensearch.org/docs/latest/search- pluqms/sql/ppl/funct|ons/
https://docs.aws.amazon.com/ja_jp/opensearch-service/latest/developerquide/ppl-support.html



https://opensearch.org/docs/latest/search-plugins/sql/ppl/functions/
https://docs.aws.amazon.com/ja_jp/opensearch-service/latest/developerguide/ppl-support.html

SQL and PPL CLI

e AN BRTANR—AD
SIY — )L

« SQL £ KU PPL %=
ERUEOIT %=
S=/TalAE

- Python T3E3= Z:‘T_TL_CEBD\
FRA IRIRIE CEITo]8E

https://opensearch.org/docs/latest/search-plugins/sal/cli/

https://github.com/opensearch-project/sqgl/tree/main/sqgl-cli

adWws

N— © 2023, Amazon Web Services, Inc. or its affiliates
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https://opensearch.org/docs/latest/search-plugins/sql/cli/
https://github.com/opensearch-project/sql/tree/main/sql-cli

Cross Cluster Search

« D S RY — (SN SN — H & i (CIRZR. AJfAL
- BIXDTV—U0O— P2 R AA BN THRI D2 LT,

J—7

J—7

o

Source
Domain

adWws
>

— RERUBEYRVUY —-XEIDHT, FED
— PC KD THEET Sz brkt

o

: Destination
_________________________ Cross-cluster connecton Domain A

from source to destination

Outbound connection Accept inbound .

Is active Connection request

Create outbound Inbound connection
connection request

Destination
Domain B
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Cross Cluster Search

« D S RY — (SN SN — H & i (CIRZR. AJfAL
- BIXDTV—U0O— P2 R AA BN THRI D2 LT,

J—7
J—7

— RERUBEYRVUY —-XEIDHT, FED
— PC KD THEET Sz brkt

GET /dstA:indexA,dstB:indexB/_search

«

Source
Domain

adWws

S

o

Cross-cluster connection ’ Destination
_________________________________________ Domain A

from source to destination

Outbound connection Accept inbound .

Is active Connection request

Create outbound Inbound connection
connection request

Destination
Domain B
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Cross Cluster Search

« D S RY — ([TIIN =N T — 5 iy (CTIRZR. a]fRAb

- BIRDT—D0— R PAA BN THEI 2 LT,
D—200— RIERUEYIRUY —-XEDIT, FHED
J—200— RCKD THRET DREZ IR

Create outbound

Inbound connection y

Destination
......................... Domain A

ter connection

=

Domain
Outbound connection Accept inbound

Is active Connection request y

e Destination
~ ) © 2023, Amazon Web Services, Inc. or its affiliates. H
Domain B
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Amazon Neptune & DiEE

--’ E " e ‘.M PA A

Neptune Neptune-f > X5 > XH\5 OpenSearch (CE#EITY OpenSearch
DB U5 X5 — A~

- Amazon Neptune DXR5|DADOD (C OpenSearch Z{ERA LU Cicrm /) — RZRTE
» Neptune (CHEAHAENTHEEB CI T L—23> 0T UEUTEMET D

- Neptune Streams ZRHWCEFHV7—F7IOF v Z2FAHLU CGEEIT D B 0JEE
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OpenSearch AF9D—2> 3w T DEIT
EIRICFZEH UIH'S OpenSearch OEARBEZAD, EXROEMBE(CDULT
?%T%%U—Oiavj
o —ZRDSNICDUVNTIL Docker EDO—HJVRIE(ICA > A =)L UTE

OpenSearch THESHDZ EN T=3

2 06 R AR AR

raficgilEns b

P Tips

¥ Lab 104

a S © 2023, Amazon Web Services, Inc. or its affiliates.

https: //catalog us-east-1.prod.workshops.aws/workshops/26c005b2-b387-454a-b201- 9b8f37f92f92/1a JP/opensearch-concepts
https://catalog.us-east-1.prod.workshops.aws/workshops/26c005b2-b387-454a-b201-9b8f37f92192/ja-JP/full-text-search
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https://opensearch.org/docs/latest/opensearch/install/docker/
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BN aveE YA cDOFTETUS—2 3>

FEY—EXCFHELIZD—02 3y T 27 2 YEREM
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Featured products

E % RES User Recommendation @
Train Models

Amazon OpenSearch

Retail Demo Store 7
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Images
Amazon EC2 Container
Registry

Amazon CloudFront Wieb Ul Assets
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Developers AWS CodeCommit  AWS CodePipeline  AWS CodeBuild  AWS CodeDeploy Parameter Store P —
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a\vvji © 2023, Amazon Web Services, Inc. or its affiliates.
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https://github.com/aws-samples/retail-demo-store

JJ7 2R

K< HBDEM:
https://aws.amazon.com/ijp/opensearch-service/faqgs/

NSO a—F+ >
https://docs.aws.amazon.com/ja jp/opensearch-
service/latest/developerquide/handling-errors.html

>TLwvw>twE> A —:
https://aws.amazon.com/ip/premiumsupport/knowledge-

center/#Amazon OpenSearch Service

Bl
https://aws.amazon.com/jp/opensearch-service/pricing/

N S, © 2023, Amazon Web Services, Inc. or its affiliates.
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http:_s://console.aws.amazon.com/support/home#/case/create?issueTvpe=customer—
service
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https://aws.amazon.com/ijp/events/

JI\>XA>A>FT WY

https://aws.amazon.com/jp/aws-ijp-introduction/aws-jp-webinar-hands-on/

AWS {ERIHHEX =
AWSDY Y1 —>3 27— MEEREVEETET

https://pages.awscloud.com/JAPAN-event-SP-Weekly-Sales-Consulting-Seminar-2021-reg-event.html

aws
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