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How is OpenSearch doing?

OpenSearch is 3 years old!
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>700MM

OpenSearch project downloads since
launch

» Open

DB-Engines ranking

= Top 4 search engine

OpenSearch .
P rOj e Ct f@'?:‘@l)kL Partners and growing

OpenSearch is an Apache 2.0-licensed search and 122 GitHub repos
analytics suite comprising OpenSearch, OpenSearch %@@:@ 1000 Contributors and 43 non-AWS
Dashboards, and a suite of plugins providing maintainers
advanced anomaly detection, alerting, observability,
and security analytics '_:j Multiple service providers
(:_ AWS, OCI, Aiven-Azure, Bonsai-GCP, AliCloud
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Did you see the announcement?

- YA n = 5) OpenSearch
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Agenda

The Why

The What - What does UBI provide?
The How - UBI with OpenSearch & beyond

The Art of the Possibilities

Yy OpenSearch



The Why

Why User Behavior Insights?
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UBI’'s Goal

Why not a off the shelf Click Metrics tool?
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The virtuous circle of search relevance

Search processing / \

Pipeline processor

Measurement and analysis

* Modular query processing « End-to-end search behavior (UBI)
« Querqy rewriter « Online evaluation tools
« Modular result processing - A/B testing
« Relevance integrations « Creation of judgement sets
« Personalization integrations « Offline evaluation tools
» Integrated semantic search « Metrics

Combining semantic and lexical (BM25)
Sparse neural

Search tuning

« Search configurations

« Regression evaluation

« Manual tuning, Bayesian optimization
« Semantic model fine-tuning

Q
> OpensearCh - Learning to Rank 8



The What

What does UBI Provide?
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UBI Priorities

1. Build
Deliver client-side Collect Dashboard to
instrumentation end-to-end search Visualize,
behavior events Investigate, and
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Standardizing the Schema

HOW STANDARDS PROUFERATE:
(<66 A/C CHARGERS, CHARACTER ENCODINGS, INSTANT MESSAGING, £TC)

¥?! RDICULOLS! GOON:
WE NEED To DEVELOP
SITUATON: || SEUSERAL RO 1| SITUATION:
THERE ARE USE. CASES. YR THERE ARE
4 COMPETING \ ® i 5 COMPETING
STANDPRDS. STANDPRDS.
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UBI Index schemas

Queries Events
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UBI Query Index
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"ubi_queries": {

"aliases": {},
"mappings": {
"dynamic": "false",
"properties": {
"client_id": {

1,

},

thpell : Ilkeyword",
"ignore_above": 100

"query": {

}s

"type" H lltextll

"query_attributes": {

},

"type": "flat_object"

"query_id": {

s

"query_response_hit_ids": {

1,

"type“: "keyword",
"ignore_above'": 100

"type": "keyword"

"query_response_id": {

},

“type“: "keyword",
"ignore_above'": 100

"timestamp": {

},

l|typell H Ildatell

"user_query": {

"type": "text",
"fields": {
"keyword": {
"type": "keyword",

"ignore_above": 256

}

Schema
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"_index": "ubi_queries",
Il_idll: "255",

"_score": 1,

"_source": {

Sample document

"query_response_id": "121486af-c841-473a-b4cl-6780c04f7663",

"user_query": "tablet",

"query_id": "c4d15334-4621-456b-9ee9-b437c6ad5f78",

"query_response_object_ids":

"0085896679318",
"0085896679196",
'0808736521253",
'"'0882780564893",
''0882861340606",
'0065030888028",
"'4905524608922",
"4905524608915",
"0092636344559",
"5711724162510",
"0793442009532",
"'0085896387008",
"0609585191624",
"'0085896625711",
"'0085896679332",
"'0085896679202",
''0085896679301",
''0085896973201",
"0793442009181",
"'0065030880244",
"'0085896679325",
"0193638288510",
"'8806088952321",
"0193386748021",
"5711724010613"
1,

"query": """{"size":25,"query":{"query_string":{"query":"(title:\"tablet\"

[

, "max_determinized_states":10000, "enable_position_increments":true, "fuzz
:false, "auto_generate_synonyms_phrase_query":true, "fuzzy_transpositions"
:"eble49el-066a-4251-b70e-3beeldbec51f", "object_id_field":"primary_ean",

"query_attributes": {

"application": "ubi-demo"

1,

"client_id": "eble49el-066a-4251-b70e-3beeldbec51f",

"timestamp": 1717527764150




UB! Events Index

It
2~ "ubi_events": {
3 "aliases": {}, SChema
4~ "mappings": {
5~ "properties": {
6~ "action_name": {
7 "type": "keyword",
8 "ignore_above": 100
9« Be
10~ "application": {
11 "type": "keyword",
12 "ignore_above": 256
13+ Doy
14~ "client_id": {
15 "type": "keyword",
16 "ignore_above": 100
17+ },
18 "event_attributes": {E3},
B87 - "message": {
B88 "type": "keyword",
B89 "ignore_above": 1024
B9 },
BO1~ "message_type": {
B92 "type": "keyword",
B93 "ignore_above": 100
B94 },
B9S - "query_id": {
B96 "type": "text",
BO7 ~ "fields": {
B98 - "keyword": {
B99 "type": "keyword",
olo] "ignore_above": 256
o1+ }
ho2 }
hO3 - },
o4 ~ "timestamp": {
hOS5 "type": "date",
ho6 "format": "rfc3339_lenient||epoch_millis",
ho7 "ignore_malformed": true
hos }
hoo9 }
h10 - 3,

17~ {

18 "_index": "ubi_events", Sample document
19 ll-idll: I|258|l’

20 "_score": null,

21~ " _source": {

22 "action_name": "ditem_click",

23 "client_id": "eble49el-066a-4251-b70e-3beeldbec51f",
24 "query_id": "c4d15334-4621-456b-9ee9-b437c6ad5f78",
25 "timestamp": 1717527764188,

26 "message_type'": "INFO",

27 "event_attributes": {E3},

67 "message": '"crece iniciativas escalables",

68 "application": "ubi-demo"

L3R I
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curl -s =X POST http://localhost:9200/ubi_events/_doc/ -H "Content-Type: application/json" -d'

{
"action_name": "page_exit",
"user_id": "1821196507152684",
"query_id": "00112233-4455-6677-8899-aabbccddeeff",
"session_id": '"c3d22be7-6bdc-4250-91el-fc8a92a9b1f9",
"page_id": "/docs/latest/",
"timestamp": "2024-05-16T12:34:56.789Z",
"message_type": "INFO",
"message": "On page /docs/latest/ for 3.35 seconds",
"event_attributes": {
"position":{},
"object": {
"idleTimeoutMs": 5000,
"currentIdleTimeMs": 250,
""checkIdleStateRateMs": 250,
"isUserCurrentlyOnPage": true,
"isUserCurrentlyIdle": false,
"currentPageName": "http://localhost:4000/docs/latest/",
"timeElapsedCallbacks": [],
"userLeftCallbacks": [],
"userReturnCallbacks": [],
"visibilityChangeEventName": "visibilitychange",
"hiddenPropName": "hidden"

cURL POST




UBI with OpenSearch

... & beyond
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UBI data flow for OpenSearch

search bar

1 Querysentto OS

/_search

query_id
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UBI data flow for OpenSearch

search bar

1

1. Result A
2. Result B
3. Result C

query idis
returned in results
response

Embedded JS Client for
Events

S Opey, ~aerh

Query sent to OS

/_search

1b

query_id

— >
ubi_events




UBI data flow for OpenSearch

search bar

1

Query sent to OS

1. Result A
2. Result B
3. Result C

query idis
returned in results
response

3 User Click Result C

Embedded JS Client for
Events

event is indexed with
query idin the eventindex

O Oper, ~arrk
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/_search

query_id

—
ubi_events



UBI data flow for OpenSearch

search bar

1 Querysentto OS

1. Result A
2. Result B
3. Result C

query idis
returned in results
response

3 User Click Result C
event is indexed with
query idin the eventindex

1b

Events

( Embedded JS Client for

4
Pr OdUCt D etai I Result C Detail View
for Result C
loads, paired ——
with query i

=

Embedded S Client for
Events

S Opey, ~aerh

/_search

query_id

—
ubi_events



UBI data flow for OpenSearch

search bar

1. Result A
2. Result B
3. Result C

Embedded JS Client for
Events

4

Product Detail
for Result C
loads, paired
with query i

<y Opei, ~awrk [

Result C Detail View

D 5 Add to Cart Clicked is
L indexed with the same
o query id

_

1

query idis
returned in results
response

3 | User Click Result C
event is indexed with

Embedded JS Client for ]

Events

Query sent to OS

query idin the eventindex

/_search

1b

query_id

—
ubi_events




UBI data flow for OpenSearch

search bar

1. Result A
2. Result B

3. Result C

Events

{ Embedded JS Client for

4
Pr OdUCt D etai I Result C Detail View
for Result C
loads, paired ——
with query i
=

Embedded S Client for

]

‘) 0pe. 5 ~arrb [ Events

1 Querysentto OS

/_search

query idis

returned in results )
1

3 User Click Result C
event is indexed with
query ifiin the eventindex

> J7Data
Add to Cart Clicked is

indexed with the same
query id

ubi_events




...and Beyond!
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The Art of the Possibilities
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Secondary re-Ranker

Learning to Rank
Learning to Boost
Amazon Personalize
MetaRank
Weightage for hybrid search

Common Denominator

Judgement list

Yy OpenSearch



UBI based Judgement list

_hit_ids document_id,

(DISTINCT e.action _name) = 3 THEN 3
WHEN (DISTINCT e.action_name) = 2 THEN 2
WHEN (DISTINCT e.action_name) 1 THEN 1
ELSE" 9
END grade
FROM
ubi_queries g
JOIN
ubi_events e ON g.query_id e.query_id
WHERE
e.action_name ('item _click', 'add_to_cart', 'purchase')
GROUP BY
g.user_query, g.query _1id, e.query_response_hit 1ids
ORDER BY
grade DESC, q.user_query ASC
LIMIT 100

Yy OpenSearch

user_query

LET R
laptop
laptop
laptop
laptop
smartphone
smartphone
smartphone
smartphone
headphones
headphones
headphones
headphones
smartwatch
smartwatch
smartwatch
smartwatch
tablet
tablet
tablet
tablet

query_id

query_123456789
query_123456789
query_123456789
query_123456789
query_123456789
query_987654321
query_987654321
query_987654321
query_987654321
query_246813579
query_246813579
query_246813579
query_246813579
query_135792468
query_135792468
query_135792468
query_135792468
query_369258147
query_369258147
query_369258147
query_369258147

document_id

doc_987654321
doc_246813579
doc_135792468
doc_369258147
doc_159753486
doc_123456789
doc_369258147
doc_246813579
doc_135792468
doc_135792468
doc_147258369
doc_987654321
doc_369258147
doc_246813579
doc_987654321
doc_123456789
doc_369258147
doc_369258147
doc_123456789
doc_246813579
doc_135792468
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Insights - Dashboards
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Long Tail queries

® source=ubi_queries | stats count() as count by user_query | where count <25 | sort - count PPL

~  Last1year

Events Visualizations

Configuration Table view

Series(

SQL pmmay® i
< s brand end-to-end action-items SQ L P P L
Click to add ® brand bleeding-edge platforms -
brand dynamic infrastructures

brand global portals

abraza aplicaciones virales

brand global info-mediaries

Dimensions ® abraza contenido centrado al usuario

abraza entregables granulares

brand granular niches

user_query % abraza interfaces empresariales

SELECT user_query, COUNT(*) AS count e e
= . . User Behavior Insights Xerox

F ROM u b-l u e r. 1 e s Click to add @ brand impactful info-mediaries
_q abraza tecnologias virales

abraza contenido eficientes

G ROU P BY u S e r _q u e r y aggregate e-businessc:leclli]\iztrggll_ei

Breakdowns @ abraza experiencias de clase mundial

HAV I N G COU N T ( * ) < 5 0 abraza infraestructuras llave en mano
9 N aggregate cross-platform e-markets

Click to add ® aggregate visionary relationships

agrega ancho de banda de punta

0 RD E R BY C ou n t ASC ; agrega cadena de produccién open-source

abraza plataformas valor agregado
abraza sinergias de punta
> Update chart J agrega infraestructuras holisticas
abraza communidades escalables
agrega modelos intuitivas
agrega nichos colaborativas
agrega paradigmas llave en mano
Il ggregate click d rtar i
User Behavior Insights Apple
architect dynamic initiatives
architect killer methodologies
architect value-added content
architect world-class eyeballs
aggregate innovative architectures
User Behavior Insights HP
bags
abraza infraestructuras virales
benchmark 24/365 channels
benchmark bricks-and-clicks systems
benchmark compelling infrastructures Intel
benchmark impactful eyeballs
benchmark seamless eyeballs
benchmark synergistic niches
benchmark ubiquitous functionalities
best Laptop 3M
best Laptop Dell
best Laptop Remington
best Laptop Xerox
blackberry 3M
agrega infraestructuras inalambrica
bowl!
armoire
browser
bookcase
User Behavior Insights Remington
best Laptop Crayola
app
User Behavior Insights Mac
best Laptop Vaddio
armchair

Yy OpenSearch
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Archive UBI data - Save Cost

Rollups

PPL SQL documentation

SELECT
application_terms,
action_name_terms, l

ctionmeterms) index docs.count pri.store.size
Warm Nodes DRt oot ubi_events 26828 13.3mb
e I 3 ubi_events_transform 9636 826.2kb

ORDER BY
10 action_name_terms DESC, doc_count DESC;

= IR

N

Transitions

Full screen view

Results

Output

After 7 days (200)

Actl ons QU Search keyword
application_terms action_name_terms search_terms message_type_terms doc_count
1 . Set numbel' Of replicas to 1 ubi-demo view_search_results reinventa relaciones personalizado INFO 8
2. Move index to “Warm" no(ks ubi-demo view_search_results facilita sinergias open-source INFO 7
ubi-demo view_search_results transform back-end experiences INFO 7
ubi-demo view_search_results visualiza esquemas virtuales INFO 7
ubi-demo view_search_results enable value-added solutions INFO 6
ubi-demo view_search_results escala plataformas centrado al usuario INFO 6
ubi-demo view_search_results P arquitecturas colab ivas HP INFO 6
ubi-demo view_search_results re-intermediate web-enabled action-items INFO 6
‘) Open Search ubi-demo view_search_results reinventa marcados en tiempo real INFO 6
ubi-demo view_search_results sintetiza soluciones open-source INFO 6

Rows per page: 10 v




Insights via SQL

Slice & Dice UBI data

Yy OpenSearch

%sql

select
user_query, count(®) Total
from ubi_queries
group by user_query
order by Total desc

Specify the input language on the first line using %[language type]. Supported languages includ

v Last successful run 09/11/2024 03:49 PM.

select user_query, count(0) Total from ubi_queries group by user_query order

i3 Columns Density ¢ Sort fields Full screen

user_query ~ count(0)

User Behavior Insights

best Laptop 55
camera

briefcase 13
backpack 13
camcorder 9
box 8
cabinet 8
calculator 7
bed 6




Anomaly Detection & Alerting

Detect Search Quality issues - Usual drop in CTR, Conversion
Rate

Detect Trending Searches

Monitoring Zero-Results Searches
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A/B testing

e Click Through Rate

« Add to Cart Rate

« Position of Clicked Results
« Search Refinement Rate

* Filter/Facet usage Rate

« Zero Results Rate

« Search Abandonment Rate
* Product Return Rate

Yy OpenSearch




Wrap

Need for tailor made user behavior metrics for Search
Standardized Schema for UBI
UBI for OpenSearch & Beyond

Leverage UBI data to improve Search

Yy OpenSearch



[RFC] OS Search Quality Evaluation Framework
#15354

Search Quality Evaluation Framework

A
r A
UBI Data Implicit Judgement Calculation Search Evaluation
A A A
r N Ll 0. 4 A
Query Sampling
1) Calculate the
clickthrough
rate per rank
: ‘ rank_aggrega Query Sets
ubi_queries
Users interact with search platforms ted_ctr
and UBI collects behavioral data : /
8 % j Implicit < >
E - - Judgements
Users Client 5
3) Calculate Clicks el
Over Expected calculated nightly|
Clicks (COEC) S~
2) Calculate the import
clickthrough rate
per query-doc pair

External Implicit
Judgements
Pipeline
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https://github.com/opensearch-project/OpenSearch/issues/15354
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Thank youl!
Q&A

OEy0
] Aswath Srinivasan
<y OpenSearch [=]



