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WHAT WAS THE NAME OF
THE 1ST INTERNET
SEARCH ENGINE?

e Google
e Archie
e Jeeves

e Jugheao
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Welcome to archie.icm.edu.pl

2

Search for:

Database: ® Worldwide Anonymous FTP Polish Web Index
Search Type: *® Sub String Exact Regular Expression
Case: ® Insensitive Sensitive

Do you want to look up strings only (no sites returned):
* NO YES

Output Format For Web Index Search: Keywords Only

® Excerpts Only
Links Only

Search || Reset

Optional Search Parameters

You can use as many terms as you like in your query, as long as you separate them by spaces. By default, Archie inserts "OR" operators between all of the terms of your query. If you prefer, you can change
the operator to "AND" by choosing these radio buttons:
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LomdStoar Wars: The
Rise of Skymlkc_r‘(/e_m>
(alse known as Star
Wars: Episode IX —

The Rise of Skwalker)
is a 2019 American epic

Space opera pulm - A

Document

—

/o - N\

<> Character Rilters

Stoar Wors : The Rise of Skywalker

Tokenizer

LStar, Wars, The, Rise, of, Skywalke,rj

@ Token Filters

Lstor, wars, rise, skywalkerl

- J
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Source: Geoffrey Moffett on Unsplash
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GET / analyze

{
"char filter": [ "html strip" ],

"tokenizer": "standard",
"filter": [ "lowercase'", "stop", "snowball"
"text": "These are <em>not</em> the droids

you’' re looking for."

1,
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{

“tokens": [{

"token": "droid",
"start offset": 27, "end offset": 33,
"type'": "<ALPHANUM>",
"position": 4

b A
"token": "you",
"start offset": 34, "end offset": 37,
"type": "<ALPHANUM>",
"position": 5

oo A
"token": "look",
"start offset": 42, "end offset": 49,
"type": "<ALPHANUM>",

"position": 7

carlyrichmond.bsky.social



DOCUMENT

.31' I bree Encyclopsdiz

= % WIKIPEDIA

Contante "hide]
(Top)
Pint
Cret
v Production
Deveopment
Casling
H'ming
Poslgcroducson
Music
v Markeing
Fromohon
le-in neralure and mearchandse
Video games
v Arelaare
Ineamnes
Fome med e
v Recapiof
Boax office
Critica raspoansa

AudiEnce nesponse

ACCOlC2E
Furure
Notas
Hel2rences

Ecomal links

Search 'Wikipedia Search

Star Wars: The Rise of Skywalker
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Star Wars: The Rise of Skywalker (350 known &S Sfar Wars: Episode JX — The Rise of Skywalker, &
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Star Wars: The Rise of Skywalker

Thealnoey re coze pocler

Direciod by JoJ Arams
Screenplay by Chrs Tarrio
JJ Axams
Sory by Dwre s Connclly
Coliny Trenvoeom
LJ Nvams
Chre Tamio
Based on Choradors

by Geoms Lucos
Produced by KAt Kennedy
JLoJ Axams

Michele Fejwan

Alternative: Web Crawling Python

@ elastic

Machine Learning Mastery

rise-of-skywalker.json
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KEYWORD SEARCH

GET search-star-wars-films/ search

{
nqueryn . {
"match": {
"body content": "Rise of Skywalker"

@elastic Elasticsearch Query DSL | Elastic

carlyrichmond.bsky.socia


https://www.elastic.co/guide/en/elasticsearch/reference/current/query-dsl.html
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KEYWORD SEARCH

GET search-star-wars-films/ search

{

A query" : {
"match": {

"body content": "The latest Star Wars
film 1n the Skywalker series”

&P elastic Elasticsearch Query DSL | Elastic
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O, X-wing starfighter squadron

TOMORROW

O, What ships and crews do |
heed to destroy an almost
finished death star?

Or is there a secret weakness?

Source: Amy Hirschi on Unsplash
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WHAT IS A VECTOR?

These are not the droids you're looking for.
No. | am your father.

these: 1, are: 2, not: 1, the: 1, ,you: 1, look: 1, for: 1
no: 1, 1: 1, am: 1, you: 1, father: 1

' these, are, not, the, , you, look, for, no, 1, am, father]
:1/ 2/ ]-/ 1/ / :-I 1/ 1/ O/ O/ O/ O
:O/ O/ O/ OI ’ :-I OI Or 1/ 1/ 1/ ]—
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VECTOR SEARCH
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Credit: What is Context Engineering | Data Science Dojo

WHERE DO EMBEDDINGS COME FROM?

me
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Audio Vector
Audio Audio model Embeddings

—_— — Flmm
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Text Vector

Text Texts model Embeddings

mem
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Video Vector

Videos Videos model Embeddings
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https://datasciencedojo.com/blog/what-is-context-engineering/

CHOICE OF EMBEDDING MODEL

Start with Off-the Shelt Models

Extend to Higher Relevance
e Apply hybrid scoring

e Bring Your Own Model:
requires expertise + labeled data

carlyrichmond.bsky.socia
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SIMILARITY

PUT my-dot-product-movie—index
{
"mappings": {
"properties": {
"text embedding.predicted value": {
"type": "dense vector",
"dims": 384,
"similarity": "dot product",
"index": true,
"index options": {
"type": "bbgq hnsw"

@mastic Elasticsearch Dense Vector Field Type | Elastic
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https://www.elastic.co/docs/reference/elasticsearch/mapping-reference/dense-vector#dense-vector-params

HOW VECTORS ARE
GRAPHS

Hierarchical Navigable Small Worlds:
a layered approach that simplifies
access to the nearest neighbour

Tiered: from coarse to fine
approximation over a few steps

Balance: Bartering a little accuracy
for a lot of scalability

Speed: Excellent query latency on
large scale indices

INDEXED FOR SEARCH:

k,

-
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VECTOR SEARCH

GET vector—search—star—wars—films[_search

{
"size" : 3,
"query" : {
"knn": ({
"field": "text embedding.predicted value",
"k": 10,
"num candidates": 100,
"query vector": [-0.0078373895958599, -0.215008884668022],
"filter": {
"match": {
"domains": "https://en.wikipedia.org"
}
}
}
}
}

Elasticsearch kNN search | Elastic
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VECTOR SEARCH CONSIDERATIONS

e Needs lots of memory
 |ndexing is slower
« Merging is slow

carlyrichmond.bsky.socia



VECTOR SEARCH BEST PRACTICES

e Avoid searches during indexing
» Exclude vectors from source

 Reduce vector dimensionality

o Use byte rather than float
« Quantization (BBQ and others)

@ elastic carlyrichmond.bsky.socia



PRODUCT QUANTIZATION
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Product Quantization | Insightful Savant on Medium
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https://ai.gopubby.com/product-quantization-a2779ace565

BETTER BINARY QUANTIZATION

[J = ONE BYTE

-0.09 0.19 ©.01 -0.10 -0.23 -0.38 -0.05 -0.03

0.57

@dastic Better Binary Quantization (BBQ) in Lucene and Elasticsearch | Elasticsearch Labs

42.64
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https://www.elastic.co/search-labs/blog/better-binary-quantization-lucene-elasticsearch



https://www.wallpaperflare.com/static/568/783/604/star-wars-science-fiction-darth-vader-evolution-wallpaper.jpg

\ \ , / //‘/ | Sou rce: A Filatov on U
ED EXACT/MATCHE _o



https://images.unsplash.com/photo-1649182325585-27a7d33563b5?q=80&w=3132&auto=format&fit=crop&ixlib=rb-4.1.0&ixid=M3wxMjA3fDB8MHxwaG90by1wYWdlfHx8fGVufDB8fHx8fA==

Recommend me a reliable ship

captain



https://images.unsplash.com/photo-1649182325585-27a7d33563b5?q=80&w=3132&auto=format&fit=crop&ixlib=rb-4.1.0&ixid=M3wxMjA3fDB8MHxwaG90by1wYWdlfHx8fGVufDB8fHx8fA==

AHYBRID SCORING
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GET vector—search—star—wars—films[_search

{
"size" : 10,
"query": {
"bool": {
"should": |
{
"match": {
"body content": {
"query": "The latest Star Wars film in the Skywalker series”,
"boost": 0.4
}
}
>
{
"knn": {
"field": "text embedding.predicted value",
"query vector": [-0.007837389595806599, -0.21500888466835022, 0.11815926432609558],
"k": 5,
"num candidates": 50,
"boost": 0.6
}
}
]
}
}
}

@ elastic carlyrichmond.bsky.social



RECIPROCAL RANK FUSION (RRF)

RRFscore(d € D) =

1
Z k+r(d)

rekr

D - set of docs
R - set of rankings as permutation on 1..|D|
K - typically set to 60 by default

@ elastic carlyrichmond.bsky.socia



RECIPROCAL RANK FUSION (RRF)
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GET vector—search—star—wars—films[_search
{
"retriever": {
"yrrf": {
"retrievers": |
{
"standard": {
nqueryn . {
"match": {
"body content": ({
"query": "The latest Star Wars film in the Skywalker series”

}

"knn" . {
"field": "text embedding.predicted value",
"query vector": [-0.007837389595806599, -0.21500888466835022, 0.11815926432609558],

"k": 5,
"num candidates": 50,
"filter": {
"match": {
"domains": "https://en.wikipedia.org"

}
1,

"rank window size": 50, # Defaults to 100
"rank constant": 20 # Defaults to 60

}
} @ elastic carlyrichmond.bsky.social
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RERANKING
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RERANKING
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https://www.researchgate.net/publication/389315501_Multimodal_Large_Language_Models_for_Text-rich_Image_Understanding_A_Comprehensive_Review
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DPD customer service chatbot swears
and calls ccmpany 'worst delivery firm'
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Helle again! To flatten a list of liste in Python, you can use a 191 9 Was 20 yea rs ago . A

methcd called list comprehansion. Here's an example:

"python
list_of_lists = [[1, 2, 3], [4, b, 6], [7, 8, 9]]
flattened_list = [itam for sublist in list_of_lists for itam in sublist]

@ LIVE Israel strikes Syria's
military HQ in Damascus and
area around presidential
palace

& Wikipedia
1919 - Wikipedia

This is @ common ogeration in Python when dealing with
complex dala sltructures. However, for more detalled Python

help, | recammend checking aut Python-spacific resources ar 19th Century 2Oth Century 21St

In this example, “flattened_list" would be '[1, 2,3, 4. 6,6, 7, 8§, S .4k viewing

More to explore
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WHY DO LLMS HALLUCINATE?

Frozen or Limited Overfitting Biases
Knowledge

The Zero Tolerance
‘oach to Punctua

o
LYNNE TRUSS
With a Foreword by Frank McCourt,
author of Angela’s Ashes

Language
Ambiguity
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Source: OpenAl | Why Language Models Hallucinate

Why Language Models Hallucinate

Adam Tauman Kalai* Ofir Nachum Santosh S. Vempala' Edwin Zhang
OpenAl OpenAl (Georgia Tech OpenAl

September 4, 2025

Abstract

Like students facing hard exam questions, large language models sometimes guess when
uncertain, producing plausible yet incorrect statements instead of admitting uncertainty. Such
“hallucinations” persist even in state-of-the-art systems and undermine trust. We argue that
language models hallucinate because the training and evaluation procedures reward guessing over
acknowledging uncertainty and we analyze the statistical causes of hallucinations in the modern
training pipeline. Hallucinations need not be mysterious—they originate simply as errors in binary
classification. If incorrect statements cannot be distinguished from facts, then hallucinations
in pretrained language models will arise through natural statistical pressures. We then argue
that hallucinations persist due to the way most evaluations are graded—language models are
optimized to be good test-takers, and guessing when uncertain improves test performance. This
“epidemic” of penalizing uncertain responses can only be addressed through a socio-technical
mitigation: modifying the scoring of existing benchmarks that are misaligned but dominate
leaderboards, rather than introducing additional hallucination evaluations. This change may
steer the field toward more trustworthy Al systems.
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https://cdn.openai.com/pdf/d04913be-3f6f-4d2b-b283-ff432ef4aaa5/why-language-models-hallucinate.pdf

CONTEXT ENGINEERING
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https://datasciencedojo.com/blog/what-is-context-engineering/

RETRIEVAL AUGMENTED GENERATION
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MCP AND AZA

Credit: A Visual Guide to Agent2Agent (A2A) Protocol | Daily Dose of Data Science

Agent2Agent Protocol vs. Model Context Protocol
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