Top 8 search topics
to teach your team
members

Jettro Coenradie

Tregh
y esnress ~ ‘Bng’

N\ — Peds
e > HrecsSion

11 2u
L1 _Ve(lors g
producés ? @ ~ ANN (Q)
MV]CL&\ HRSW qus

o5 € ¢

Judaewenés MCEICS

A story about Search, by Frank and Amy

This story is fictional, any resemblance with real people you
know are purely coincidental and definitely not on purpose.



Jettro Coenradie

Search Relevance guy @ Luminis

Live in the Netherlands
Father of 2 Kids (or Adults these days)
Love to be outside, ride my bike, walk, cycle

Like to learn and share knowledge
Talk to me if you want to know more about me

https://www.linkedin.com/in/jettro/
https:.//www.luminis.eu/expert/jettro-coenradie/

https.//jettro.dev

LUMINIS.

https://www.bitmoji.com/



Senior Software Engineer / Architect

Has been working for the company for
years.

Always on the lookout for new projects
to improve her skills.

Likes to program in Python.



Seasoned Search Relevance Engineer

Started his career as a software
engineer and grew into the search
domain.

Joined the company only recently

Feels that all users deserve the best
search experience everywhere.
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Recap

o We have different stakeholders
o We need multiple disciplines in the team

Search is more than Technology

Topic 1



| have a few questions
about the content.

Lets talk about the
content

Different sources to
read content from.




IEI What does the content look like?

|__;'~, Update Frequency of content?

% Full Import or updates?

€=| Quality of content?

QB
Who controls the content?

-

It Extract info from raw content?



— g Overview Runs Assets Deployment

Q, Search...

O products_dagster.py 1 default [@ Asset Group in products_dagster.py

@ default
= Lineage List

¢ Type an asset subset... (ex: ++load)
1,Red T-shirt,"A comfortable and stylish red t-shirt made of cotton",1
2,Blue Dress,"A beautiful blue dress with floral pattern and chiffon f
3,6reen Hoodie,"A cozy green hoodie made of soft fleece material",b34.9
4,Yellow Raincoat,"A bright yellow raincoat with waterproof material a

product_id,sold_items

1,9
product_id, stock_amount 2 7

1,27
2,54
3,78
4,81
9,92
6,49

3,2
4,6

: //clothingtothemax.com/products/3", "clicks": 57}

: //clothingtothemax.com/products/4", "clicks": 786}
: //clothingtothemax.com/products/5", "clicks": 444}
: //clothingtothemax.com/products/6", "clicks": 653}

O products_dagster.py C

B products
Get product data from the csv file in ...

Materialized Mar 31, 5:08 PM

B transform_sales
Load the sold items from the csv file

Materialized Mar 31, 5:08 PM

B transform_stock
Load the stock items from the csv file

Materialized Mar 31, 5:08 PM

B transform_clicks
Load the clicks from external system...

Materialized Mar 31, 5:08 PM

B load
Load the product data into OpenSea...

Materialized Mar 31, 5:08 PM

4+, Materialize selected =~

C Reload definitions

8= View global asset lineage

transform_stock
View in Asset Catalog [2

Description v

Load the stock items from the csv file

Materialization in last run v
Run Run f398a5a0
Timestamp Mar 31, 5:08 PM

transformation Read the clicks from an externe

preview [Show Markdown]

path /Users/jettrocoenradie/Developn
Materialization system tags 4
Metadata plots v
No numeric metadata entries available to be graphed.

Config v
Type v
Any



"1id": 1,

"name": "Red T-shirt",

"description": "A comfortable and stylish red t-shirt made of cotton",
"price": 15.99,

"category": "T-shirts",

"color": "Red",

"create_date": "2022-01-01",

"sold_items": 9,

"stock_amount": 27,

"num_clicks": 325



Create a new index
ProduCES—20230424 03 4y without downtime.
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Recap

o What your content looks like
o Frequency of updates and full import
o Sources and how to combine them

Understand you content

Topic 2



| thought a search

Time to import the :
DB Is schema less!

content now?

We have to talk about
the content schema




=5 Match, Filter, Aggregation

We need to map our
content to the way
we want to query it

ool Show the content

-== Multi-purpose field mapping




"index_patterns":

"priority": 10,

"template": {
"mappings": {

["products-*"],

"properties": {

l:{

"category": {
"type": "keyword"

b

"description'
"type": "text"

}

}
}
},

"composed_of": [
"jc_settings",

"Jc_dynamic_template"

1,

"version": 2

"template": {
"settings": {

"number_of_shards": 1,
"number_of_replicas": 0

+ {
},

"version": 1

"template": {
"mappings": {
"dynamic_templates": [
{

"strings": {
"match_mapping_type": "string",
"mapping": {

"type": "text",
"fields": {
"keyword": {
"type": "keyword",
"ignore_above": 256

}

"version": 1




Recap

o Add a mapping for fields based on usage
patterns

o Use dynamic, explicit and multi-purpose
fields

Use a schema for your content

Topic 3



Search, query,
question, what do you
mean?

We transform a
question into a query

How can customers
find products?

JETL
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Match the right
&' Match, Phrase, Multi-match documents

[c;" Bool, must, filter
Limit documents to

search in

=1 Term, Range

Terms, Range aggregations




GET products/_search

{

"query": {

"bool": {

llmustll

{

: L

"multi_match": {

}
}
1,
"filte
{

"query": "red hoody",

"fields": ["name", "description"],
"type": "cross_fields",
"operator": "or"

r': [

"term": {

}
}
]

}
j
"aggs": {
"by_cate
"terms
"fie
"siz

}
|
"by_colo
"terms
"fie
"siz

}
|
"by_pric
"range
"fie
"ran

{

3,
{

A

"color.keyword": "red"

gory": { ¥
"y

1d": "category",
e": 10

r': {

n: {

1d": "color.keyword",
e": 10

e": {

ll: {

1d": "price",
ges": [

"from": @,
"to": 50

"from": 50,
"to": 100

"from": 100

!
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Recap

o A users question contains text and filters
o Response contains results plus help to
make question more specific

Transform a question into a query

Topic 4



| am excited to start,
but | still have so
many questions

What if user makes a typo?

I
2L

4} What if user uses other words?

A
S

What if we have to many results?

oo What if one category is more
HO' important?

What if some products are
more popular?

)
{




O
O

QB

No match between

question and
Synonyms, stemming documents

—

Fuzzy, ngrams

Too many documents

LLM, Vector Search match the question

Boosting / LTR




Recap

o What if a question does not match results?
o What if a question has to many results?

Relax matching and use boosting

Topic 5
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Recap

o Not all questions point to a single or set of
results (products in our case)

When search is not the answer

Topic 6



Exactly, analytics
combined with our
domain knowledge.

How do we know what

customers need? Log whatever they do,

how they interact.

sales per search
<<<<<
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Lots of things to log
to get more insights

Create a search session id

User search terms with results

Clicks with position in result for search terms

Sales after a search @



Recap

o Think about analytics when building your
search solution

o Have metrics to support KPI's in a
dashboard

Log visitor activities and learn

Topic 7



, L We need a judgement
I like your thinking, list and verify our

yes we can do that. results against the list.

Can we check for
Improvements before
production?




Look at an example
of a judgement list.
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Calculate a
Judgement Score

Mean Average Precision
7T 7 -~ — —

4




Where do these
judgements come
from?

N

Crowd soufoing experts )

clicks Sales




Recap

o Obtain judgements from experts or stats
o Embed calculating offline scores in your
process

Topic 8



| implemented a search
service. | can change the
query and enter search
terms.

Good job, good way
to start testing.

What if the results are
not as expected?




Data Overview - OpenSearch [ X -+

C @ localhost

Search Dashboards
= 0O Dashboard Data Overview Full screen  Share  Clone  Reporting ¢ Edit ’ a (@)
[2) v Search DQL v Last 15 minutes Show dates C Refresh ’

3  + Add filter

Group by Color Group by Category Num Products Number of Clicks Number Sold
==« [ T ¢ sarts - ® -
o [ sweaters - Price Ranges
Count
g sazers - [ ¢
¢ Cable Knit Sweaters _
1]
Brown - 8 Cardigans _
- [+
(/]
= Navy Blue - Q Coats _
Beige - S Denim Jackets _
Charcoal Gray - Denim Skirts _ 9
vagenta [ Flannel shirts - [N
Maroon - Fleece Jackets _
Olive Green . Floral Dresses _
orange [l Lace Dresses - | NN
Teal - Leather Skirts _
o~ < © (9 g N N N <L\? N A © © { &
Count Count Count




OpenSearch Dashboards

C () localhost:

Search Dashboards

0O Search Relevance a (19)

Compare search results

® Experimental Feature

Compare results using the same search text with different queries. For more information, see the Compare Search Results Documentation . To leave feedback, visit forums.opensearch.com .

Q) floral dress

Query 1 Query 2
Index Index
products-20230416090324 v products-20230416090324 '
Query Help Query Help
2+ "query": { 2-  "query": {
3~ "bool": { 3~ "bool": {
4‘v umustn: [ 4'v "mUSt": [
5- { 5~ { .
6~ "multi_match": { 6~ "multi_match": {
7 "query": "%SearchText%", 7 "qgery": "%SearchText%", o
8 "fields": ["name", "description"], 8 ‘fields": ["name", "description”],
9 "type": "cross_fields" 9 "type": "best_fields"

1A

an 2 1
Enter a query in OpenSearch Query DSL. Use %SearchText% to refer to the text in the search bar. Enter a query in OpenSearch Query DSL. Use %SearchText% to refer to the text in the search bar.

5results

Result 2

5results

Result 1

™ Up 1

™ Up 1

3

< Down 2

4

No change

5

No change

id: 2 name: Blue Dress description: A beautiful blue dress with floral pattern and chiffon fabric
price: 49.99 category: Dresses color: Blue create_date: 2022-01-02 sold_items: 7 stock_amount: 54

num_clicks: 924

id: 28 name: Pink Midi Dress description: A pretty pink midi dress with floral print and flutter
sleeves price: 39.99 category: Midi Dresses color: Pink create_date: 2022-81-28 sold_items: 1

stock_amount: 13 num_clicks: 104

id: 48 name: Yellow Floral Dress description: A cheerful yellow floral dress with V-neckline and
ruffled hem price: 34.99 category: Floral Dresses color: Yellow create_date: 2022-02-17

sold_items: 3 stock_amount: 76 num_clicks: 652

id: 40 name: White Lace Dress description: A beautiful white lace dress with spaghetti straps and
scalloped hem price: 59.99 category: Lace Dresses color: White create_date: 2022-02-09 sold_items: 6

stock_amount: 48 num_clicks: 821

id: 18 name: Teal Maxi Dress description: A flowy and elegant teal maxi dress with lace trim and
spaghetti straps price: 49.99 category: Maxi Dresses color: Teal create_date: 2022-01-18

sold_items: 3 stock_amount: 67 num_clicks: 884

™ Up 2

2

' Down 1

3

' Down 1

4

No change

5

No change

id: 48 name: Yellow Floral Dress description: A cheerful yellow floral dress with V-neckline and
ruffled hem price: 34.99 category: Floral Dresses color: Yellow create_date: 2022-02-17

sold_items: 3 stock_amount: 76 num_clicks: 652

id: 2 name: Blue Dress description: A beautiful blue dress with floral pattern and chiffon fabric
price: 49.99 category: Dresses color: Blue create_date: 2022-01-82 sold_items: 7 stock_amount: 54

num_clicks: 924

id: 28 name: Pink Midi Dress description: A pretty pink midi dress with floral print and flutter
sleeves price: 39.99 category: Midi Dresses color: Pink create_date: 2022-01-28 sold_items: 1

stock_amount: 13 num_clicks: 104

id: 40 name: White Lace Dress description: A beautiful white lace dress with spaghetti straps and
scalloped hem price: 59.99 category: Lace Dresses color: White create_date: 2022-02-89 sold_items: 6

stock_amount: 48 num_clicks: 821

id: 18 name: Teal Maxi Dress description: A flowy and elegant teal maxi dress with lace trim and
spaghetti straps price: 49.99 category: Maxi Dresses color: Teal create_date: 2022-01-18

sold_items: 3 stock_amount: 67 num_clicks: 884

e —————————————————————




"_explanation": {
"value": 4.819591,

"description": "sum of:", "details": []
"details": [ }
{ ]
"value": 2.315894, }
"description": "max of:", ]
"details": [ }
{ ]
"value": 2.315894, ’
"description": "weight(name:blue in 1) [PerFieldSimilarity], result of:" {
"details": [ "value": 2.1485512,
{ "description": "weight(description:blue in
"value": 2.315894, "details": [
"description": "score(freq=1.0), computed as boost * idf * tf from:" {
"details": [ "value": 2.1485512,
{"value": 2.2...}, "description": "score(fregq=1.0), comput
{ "details": [
"value": 2.0600235, {

"description": "idf, computed as log(l1 + (N - n + 0.5) / (n + 0.

"value": 2.2,

"details": [ "description": "boost",
! { "details": []
"value": 6, },
"description": "n, number of documents containing term", {
"details": [] "value": 2.0600235,
}, "description": "idf, computed as 1lc
{ "details": [
"value": 50, {
"description": "N, total number of documents with field", "value": 6,
"details": [] "description”: "n, number of do
} "details": []
] '
+
{ "value": 50,
"value": 0.5110034, "description": "N, total number
"description": "tf, computed as freq / (freq + k1 * (1 - b + b * "details": []
"details": [ }
{ ]
"value": 1, },
"description": "freq, occurrences of term within document", {
"details": [] "value": 0.47407913,
}, "description": "tf, computed as fre
{ "details": [
"value": 1.2, {
"description": "k1, term saturation parameter", "value": 1,
"details": [] "description": "freq, occurrenc
}, "details": []
{ H
"value": 0.75, {
"description": "b, length normalization parameter", "valve": 1.2,
"details": [] "description": "k1, term sature
}, "details": []
{ H
"value": 2, {
"description": "dl, length of field", "value": 0.75,
"details": [] "description”: "b, length norma
, "details": []
+
"value": 2.74, {
"descrintion": "avadl. averaae lenath of field". "value": 10,
"description": "dl, length of f
"details": []
}

]
H

"value": 2.5036972,

"description": "max of:",

"details":

{

[

"value": 2.322784,

"description": "weight(description:dress in 1)

"details":

{

"value":

[

2.322784,

"description": "score(freg=1.0), computed
"details": [

{

"value": 2.2,
"description": "boost",
"details": []

"value": 2.2270775,

"description": "idf, computed as log(l
"details": [
{
"value": 5,
"description": "n, number of docun
"details": []
}
{

"value": 50,
"description": "N, total number oi
"details": []

"value": 0.47407913,

"description": "tf, computed as freq ;
"details": [
{
"value": 1,
"description": "freq, occurrences
"details": []
}
{
"value": 1.2,
"description": "k1, term saturatic
"details": []
'
"value": 0.75,
"description": "b, length normali:
"details": []
T

xz 8 A v

"value": 10,

"description": "dl, length of field",

"details": []

"value": 11.12,
"description": "avgdl, average lent
"details": []

"value": 2.5036972,

"description": "weight(name:dress in 1) [PerFis
"details": [
{
"value": 2.5036972,
"description": "score(freq=1.0), computed :
"details": [
{
"value": 2.2,
"description": "boost",
"details": []
}
{
"value": 2.2270775,
"description": "idf, computed as log(1l
"details": [
{
"value": 5,
"description": "n, number of docums
"details": []
'
"value": 50,
"description": "N, total number of
"details": []
}
]
}
{
"value": 0.5110034,
"description": "tf, computed as freq /
"details": [
{
"value": 1,
"description": "freq, occurrences ¢
"details": []

}

"value": 1.2,
"description": "k1, term saturatior
"details": []

3N
©
>
<

"value": 2.2270775,
"description": "idf, computed as log(l1 + (N - n + 0.5) / (n + 0.5)) from:",
"details": [
{
"value": 5,
"description": "n, number of documents containing term",
"details": []

"value": 50,
"description": "N, total number of documents with field",
"details": []

]
}
{
"value": 0.5110034,
"description": "tf, computed as freq / (freq + k1 * (1 - b + b * dlL / avgdl)) from:",
"details": [
{
"value": 1,
"description": "freq, occurrences of term within document",
"details": []

"value": 1.2,
"description": "k1, term saturation parameter",
"details": []

"value": 0.75,
"description": "b, length normalization parameter",
"details": []

"value": 2,
"description": "dl, length of field",
"details": []

"value": 2.74,
"description": "avgdl, average length of field",
"details": []



Best Fields Cross Fields

4.819591 is the max of: 4.819591 1s the sum of:
4.47713354 1is the sum of: 2.315894 is the max of:
2.1485512 for description:blue 2.315894 for name:blue
BOOST: 2.2 BOOST: 2.2
IDF: 2.0600235 - 6 out of 50 docs IDF: 2.0600235 - 6 out of 50 docs
TF: 0.47407913 - 1.0 times in field, with 10.0 length to 11.12 average TF: 0.5110034 - 1.0 times in field, with 2.0 length to 2.74 average
2.322784 for description:dress 2.1485512 for description:blue
BOOST: 2.2 BOOST: 2.2
IDF: 2.2270775 - 5 out of 50 docs IDF: 2.0600235 - 6 out of 50 docs
TF: 0.47407913 - 1.0 times 1n field, with 10.0 length to 11.12 average TF: 0.47407913 - 1.0 times 1in field, with 10.0 length to 11.12 average
4.819591 1s the sum of: 2.5036972 1s the max of:
2.315894 for name:blue 2.3227784 for description:dress
BOOST: 2.2 BOOST: 2.2
IDF: 2.0600235 - 6 out of 50 docs IDF: 2.2270775 - 5 out of 50 docs
TF: 0.5110034 - 1.0 times in field, with 2.0 length to 2.74 average TF: 0.47407913 - 1.0 times in field, with 10.0 length to 11.12 average
2.5036972 for name:dress 2.5036972 for name:dress
BOOST: 2.2 BOOST: 2.2
IDF: 2.2270775 - 5 out of 50 docs IDF: 2.2270775 - 5 out of 50 docs

TF: 0.5110034 - 1.0 times in field, with 2.0 length to 2.74 average TF: 0.5110034 - 1.0 times in field, with 2.0 length to 2.74 average



Recap

o Know the distribution of your content
o Use A/B testing against your endpoints
o Use explain to verify query results

Learn how to debug results

Bonus Topic



Time to go home,
see you tomorrow.
Looking forward to
more learning

Topic 1: Search is more than Technology
Topic 2: Understand your content

Topic 3: Use a schema for your content
Topic 4. Transform user question into a query
Topic 5: Relax Matching and use boosting
Topic 6: When search is not the answer

Topic /: Log customers activities and learn
Topic 8: Use a judgements list to verify results




",.\”’f/mmwm -
f A
UM el :
Y L

E 1= E /Ml Manning

Elasticsearch for a Search API

35% discount: coenradie35 (till the 8th of May)

E http://mng.bz/d1ro
N

https://www.manning.com/liveprojectseries/elasticsearch-for-a-search-api-ser 4 n Is-

https://www.bitmoji.com/



