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Measurement & Analysis
- Behavioral data

Search Processing
» Lexical Search

« Semantic Search R . Offline/Online Evaluation

« Hybrid Search - A/B or Regression Testing

Manual Tuning
Search Tuning

Learning To Rank

) OpenSearch Semantic Model Fine-Tuning
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Search 14:23 SEARCH_CLICK

SearchID: 539 UserID:9696
Query: good to be the king louis

Results 14:24 RESULT CLICK

SearchID: 539 UserID:9696
ObjectID: 9393
Position: 4

Conversion 14:25 PLAY_CLICK

SearchID: 539 UserID:9696 >
ObjectID: 9393

It's Good To Be King
Tom Petty
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UbiActionFilter
apply(..., chain)

ActionFilterChain
proceed(...)

ActionListener
onResponse(response)

UbiActionFilter
handleSearchRequest(...)

UbiActionFilter
indexQuery(queryRequest)

UbiSearchResponse
toXContent(...)
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onResponse(response)
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handleSearchRequest(...)
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RestPutExperimentAction
prepareRequest(...)

PutExperimentTransportAction
doExecute(...)

ExperimentDao
putExperiment(PROCESSING)

ExperimentRunningManager
startExperimentRun(...)

SearchRequestBuilder
buildSearchRequest(...)

ExperimentTaskManager
executeVariantTask(...)

SearchResponseProcessor
processSearchResponse(...)
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{
"type": "UBI_JUDGMENT",

"clickModel": "coec",
"maxRank"; 20

}
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{ "type": "LLM_JUDGMENT", ...
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« UBI/COEC
« LLMas aJudge
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PutJudgmentTransportAction

PROCESSING HX X%t

Judgment(id, type, metadata)
ratings 9l

2

JudgmentsProcessorFactory.getProcessor()

S & processor MEY
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JudgmentDao.updateJudgment()

%|Z= Judgment List X &
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RestPutJudgmentAction
prepareRequest(...)

PutJudgmentTransportAction
doExecute(...)

JudgmentDao
putJudgement(PROCESSING)

PutJudgmentTransportAction
triggerAsyncProcessing(...)

JudgmentsProcessorFactory
getProcessor(type)

BaseJudgmentsProcessor
generateJudgmentRating(...)

JudgmentDao
updateJudgment(COMPLETED)
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POSITION CTR
X2 7|CH CTR

CTR(p) = clicks(p)
+ impressions(p)

22 #Hal, A ALt oAl

QUERY
DOCA
DOCB
RATING A
RATING B
OUTPUT
MEANING
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OBSERVED COEC
=M =54 %|F rating
‘ clicks(q,d) L-R% clicks(q,d)
impressions(q,d) + [CTR(p)
lowest rank = p impressions(q,d)]

1 =3 =3T X[ 7IcHECt 2 20| B

gaming laptop

rank 1, clicks(20) / impressions(100), CTR(1)=0.25
rank 4, clicks(12) / impressions(100), CTR(4)=0.10
20 + (0.25 x 100) = 0.800

12 +(0.10 x 100) = 1.200

query — [{A, 0.800}, {B, 1.200}]
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UbiJudgmentsProcessor
generateJudgmentRating(...)

CoecClickModel

calculateJudgments(...)

CoecClickModel
getRankAggregated(...)

CoecClickModel
getClickthroughRate(...)

CoecClickModel
calculateCoecJudgments(...)

UbiJudgmentsProcessor
format query, docld, rating

ActionListener
onResponse(formattedRatings)



"type": "LLM_JUDGMENT",

"modelld": "model-01",
"querySetld": "qs-01",
"searchConfigurationList": ["sc-01"],
"size": 10,

"contextFields": ["title","body"]
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24 Prompt ‘478
query + ME WE + prompt
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MLAccessor.predict()
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LimJudgmentsProcessor
generateJudgmentRating(...)

QuerySetDao
getQuerySetSync(...)

LimJudgmentsProcessor
processQueryTextAsync(...)

SearchRequestBuilder
buildSearchRequest(...)

Client
search(request, listener)

MLAccessor
predict(modelld, ...)

RatingOutputProcessor
sanitize - convertRatingScore
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Learing to Rank(LTR) : GBM 2 2= S¢ot 2| &
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\_
Feature(&d ol sk Z& ( OpenSearch)
Mustache HIZE2I0 2 EM H9| OpenSearch 2|20 A at& = [=R=IRe N=N=4
« BM25 ( title / description) + XGBoost (GBM E2|) o sltr H2|E &9l rescore 2=
« doc-only (popularity) * RankLib (MART / LambdaMART) + window_size: 200 2 recommand
« training = judgement + clickstream (1000 F7tAl ‘d& X 3t 2
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+ Behavioral (UBI2| CTR) « sample : hello-Itr
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vector 24
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ExtractUbiData
handler(...)

BuildFeatures
log_features(...)

LoggingFetchSubPhase
process(hitContext)

TrainModel
xgb.train(...)

IndexFeatureStore
loadModel(...)

StoredLtrQueryBuilder
doToQuery(...)

RankerQuery
score()
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{

llq ueryll:{llsltr":{
"_name":"logged",
"featureset":"ecom_features",

"params":{"keywords":"O| O{ ="}

1
"ext":{"ltr_log":{"log_specs":{
"named_query":"logged",
"missing_as_zero":true

H}

}
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LoggingSearchExtBuilder.parse()
2 AR I
named_query, missing_as_zeroS
LogSpec2 2 Hzt

StoredLtrQueryBuilder.doToQuery()
oYM 2E

ecom_features + keywords=
RankerQuery 48
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LoggingFetchSubPhase.process()

2 hito] TH M 3

fields._ltrlog[].log_entry0l| name/value
=
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LoggingSearchExtBuilder

parse(...)

StoredLtrQueryBuilder
fromXContent(...)

IndexFeatureStore
loadSet(...)

RankerQuery
buildLogQuery(...)

LoggingFetchSubPhase

getProcessor(...)

LoggingFetchSubPhase

process(hitContext)

HitLogConsumer
nextDoc(hit)
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. BuildFeatures
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label query group feature:value... document judgment + _ltrlog B/ E{ — , TrainModel
training.ranklib.txt parse_ranklib(...)
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3 TrainModel

TrainModel group_rows(...)
=2 M
query -1& 78 4 XGBoost.DMatrix
DMatrix.set_group(sizes) 2 &2 queryS set_group(sizes)
=N o)
e

XGBoost
train(rank:ndcg)

.

RankNet2| pair loss — LambdaRank®]
ANDCG gradient — MART tree ensemble

xgb.train

LambdaMART &
rank:ndcg, ANDCG pair, 1003]

Booster
get_dump(json)

TrainModel
upload model

H
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CreateModel API

feature set + model
POST _createmodel

feature_set
model.type
model.definition
params
window_size
RankerQuery.score()

final score
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STORE

Index store

Atrstore*
feature / set / model
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BM25, 714 ®E, CTRS H29|

SEARCH

sltr rescore

BM25 2 H —
window_size
query_weight + model
score

=)

Fl 2°80iCt 42l window?| 2 AT XY

model/xgboost+json, model/ranklib, model/linear

Eg| X E= O 7t5X|
keywords & query-time €{
BM257} &2 &9l =2 #HY
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CreateModel API
store model

IndexFeatureStore
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compile(...)

StoredLtrQueryBuilder
doToQuery(...)

RankerQuery
build(...)

RankerScorer
score()

LtrRanker
score(fv)



FH| ool =&

BEHAVIOR DATA

UBI + judgment

impression - click -
purchase
query x doc — label

LTRS| Z 1}

wY OpenSearch

t2! recap

FEATURE LOGGING EXTERNAL ML ONLINE RESCORE

sltr + ltr_log XGBoost Atrstore + sltr

S ¢ feature set2 2 label, gid BM25 = & window
— LTR score — reorder

‘ (query, doc) vector 4 d

vector — trees

OpenSearch?} | x| #[E{ S At o sty mHls 2

=2 Hek 24, LLM judgment= 2|5 SH50( A, ltrstore2f sltr= S 2{AH LR OAM 5=

S, Wt o] mXo| 2AH S shatt RE0| 7 FEHO =ME

CRA] A2k

Sh
o

2{AE L] LTREZ{19Ql0]|

L
=]

AlS
2



RECOMMENDED EVOLUTION

LTR + LLM

DEBIASED BEHAVIOR

UBI + propensity
impression, click,
position

— corrected signal
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Loop

Measurement & Analysis
- Behavioral data

Search Processing
» Lexical Search

« Semantic Search
» Hybrid Search

- Offline/Online Evaluation

* A/B or Regression Testing

 Manual Tuning

Search Tuning

Learning To Rank

) OpenSearch « Semantic Model Fine-Tuning
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Search relevance
« https://opensearch.org/platform/search-relevance/

User Behavior Insights
« https://docs.opensearch.org/latest/search-plugins/ubi/index

Search Relevance Workbench

» https://docs.opensearch.org/latest/search-plugins/search-
relevance/using-search-relevance-workbench

Learn to Rank
« https://docs.opensearch.org/latest/search-plugins/Itr/index

OpenSearch Project (resources)
« https://solo.to/opensearchproject

XGBoost
« https://xgboost.ai/

wy OpenSearch
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