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From Web Search to Al Assistants



Web Search in a Nutshell

o A vague request.
Expression of a complex information need: a question

o Billions of documents.
Text, images, audio files, videos, ...

How can a computer's
intelligence be tested?
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Web Search in a Nutshell

o A vague request.
Expression of a complex information need: a question, or just a few keywords.

o Billions of documents.
Text, images, audio files, videos, ...

o High class imbalance.
Only a tiny fraction of all documents are relevant to the request.

=» Retrieve relevant documents in milliseconds.

en.wikipedia.org » wiki» Turing_tes

Computer . .
How can a computer's _ Turing test - Wikipedia
. . - Intelllgence -5 Jump to Human intelligence vs. intel”
intelligence be tested? Intellicence" (1950 was th first ou'
TeSt ntelligence" ( ) was the first pu

Turing test (disambiguation) - Grap}
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Web Search Architecture

Acquisition 1 Text analysis . Indexing

a crawling — Qindex terms a term weighting

Q plain text conversion 0 meta data a doc. embedding

0 encoding unification Q classification a collection statistics
Indexing

Document
store

Storage

C?

Retrieval
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Web Search Architecture

Acquisition 1 Text analysis . Indexing
a crawling — Qindex terms a term weighting
Q plain text conversion 0 meta data a doc. embedding
0 encoding unification Q classification a collection statistics
Indexing
Document
store
Storage
Query q Snippet Query
analysis generation processing
Y Y
query Q en.wikipedia.org > wiki > Query
| | Query - Wikipedia d, 7.9 Retrieval
In general, a query is a form of ) d ¢ etrieva
questioning, in a line of inquiry. - 2 68 mOdel
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Web Search Architecture

Acquisition 1 Text analysis . Indexing
a crawling — Qindex terms a term weighting
Q plain text conversion 0 meta data a doc. embedding
0 encoding unification Q classification a collection statistics
Indexing
Pre-trainin
Query Log Document : "9 | Language
queries, clicks, | store Fine-tuning model
dwell times
Storage
Query Query Snippet Relevance Query
analysis synthesis generation inference processing
Y Y Y
query Q en.wikipedia.org > wiki > Query
i Query - Wikipedia .
query meaning : Retrieval
P In general, a query is a form of ¢ _ A L
query def_mltlon questioning, in a line of inquiry. Re ranklng mOdel
query string
Retrieval
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Web Search Architecture: The Next Generation

ScaDS.All

Acquisition -
a crawling — Neural
Indexing
Indexing
Self-trainin
Query Log Document er-training » | Neural
queries, clicks, store Fine-tuning - Index
dwell times
Storage
Al infor- Direct
mation =l E
needs
ChatNoir
A query is a statement or question that is
Defi put to someone or something in order to Neural
efine query. L . . .
elicit information or receive an answer [1]. Retrieval
It can also be used to retrieve information
from a database [2].
[1] Merriam Webster
[2] Wikipedia b
Retrieval
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The Infinite Index



The Infinite Index

Query 1:

Golden treehouse in lush forest with big
glass window and intricate woodwork.
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The Infinite Index

Query 1: Query 2:
Golden treehouse in lush forest with big Big treehouse in rain forest with two
glass window and intricate woodwork. floors, green roof, and spiral staircase.
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The Infinite Index

Query 1: Query 2:
Golden treehouse in lush forest with big Big treehouse in rain forest with two
glass window and intricate woodwork. floors, green roof, and spiral staircase.

ScaDS.All

DRESDEN LEIPZIG
13 AV ©POTTHAST 2023



The Infinite Index

Query 1: Query 2:
Golden treehouse in lush forest with big Big treehouse in rain forest with two
glass window and intricate woodwork. floors, green roof, and spiral staircase.
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The Infinite Index

Query 1: Query 2:
Golden treehouse in lush forest with big Big treehouse in rain forest with two
glass window and intricate woodwork. floors, green roof, and spiral staircase.

ScaDS.All

DRESDEN LEIPZIG
15 ANV ©POTTHAST 2023



The Infinite Index

Query 1: Query 2:
Golden treehouse in lush forest with big Big treehouse in rain forest with two
glass window and intricate woodwork. floors, green roof, and spiral staircase.
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The Infinite Index

Query 1: Query 2:
Golden treehouse in lush forest with big Big treehouse in rain forest with two
glass window and intricate woodwork. floors, green roof, and spiral staircase.
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The Infinite Index

Query 1: Query 2:
Golden treehouse in lush forest with big Big treehouse in rain forest with two
glass window and intricate woodwork. floors, green roof, and spiral staircase.
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The Infinite Index

Query 1: Query 2:
Golden treehouse in lush forest with big Big treehouse in rain forest with two
glass window and intricate woodwork. floors, green roof, and spiral staircase.
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The Infinite Index

Query 1: Query 2:
Golden treehouse in lush forest with big Big treehouse in rain forest with two
glass window and intricate woodwork. floors, green roof, and spiral staircase.
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The Infinite Index

Query 1: Query 2:
Golden treehouse in lush forest with big Big treehouse in rain forest with two
glass window and intricate woodwork. floors, green roof, and spiral staircase.
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The Infinite Index

Query 1: Query 2:
Golden treehouse in lush forest with big Big treehouse in rain forest with two
glass window and intricate woodwork. floors, green roof, and spiral staircase.
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The Infinite Index

Query 1: Query 2:
Golden treehouse in lush forest with big Big treehouse in rain forest with two
glass window and intricate woodwork. floors, green roof, and spiral staircase.
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The Infinite Index

Query 1: Query 2:
Golden treehouse in lush forest with big Big treehouse in rain forest with two
glass window and intricate woodwork. floors, green roof, and spiral staircase.
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The Infinite Index

Query 1: Query 2:
Golden treehouse in lush forest with big Big treehouse in rain forest with two
glass window and intricate woodwork. floors, green roof, and spiral staircase.
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The Infinite Index

Query 1: Query 2:
Golden treehouse in lush forest with big Big treehouse in rain forest with two
glass window and intricate woodwork. floors, green roof, and spiral staircase.
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The Infinite Index

Query 1: Query 2:
Golden treehouse in lush forest with big Big treehouse in rain forest with two
glass window and intricate woodwork. floors, green roof, and spiral staircase.
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The Infinite Index

Query 1: Query 2:
Golden treehouse in lush forest with big Big treehouse in rain forest with two
glass window and intricate woodwork. floors, green roof, and spiral staircase.
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The Infinite Index

Query 1: Query 2:
Golden treehouse in lush forest with big Big treehouse in rain forest with two
glass window and intricate woodwork. floors, green roof, and spiral staircase.
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The Infinite Index

Query 1: Query 2:
Golden treehouse in lush forest with big Big treehouse in rain forest with two
glass window and intricate woodwork. floors, green roof, and spiral staircase.
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The Infinite Index

Query 1: Query 2:
Golden treehouse in lush forest with big Big treehouse in rain forest with two
glass window and intricate woodwork. floors, green roof, and spiral staircase.
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The Infinite Index

Query 1: Query 2:
Golden treehouse in lush forest with big Big treehouse in rain forest with two
glass window and intricate woodwork. floors, green roof, and spiral staircase.
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The Infinite Index

Query 1: Query 2:
Golden treehouse in lush forest with big Big treehouse in rain forest with two
glass window and intricate woodwork. floors, green roof, and spiral staircase.
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The Infinite Index

Query 1:

Golden treehouse in lush forest with big
glass window and intricate woodwork.
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Query 2:

Big treehouse in rain forest with two
floors, green roof, and spiral staircase.
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The Infinite Index

Query 1: Query 2:
Golden treehouse in lush forest with big Big treehouse in rain forest with two
glass window and intricate woodwork. floors, green roof, and spiral staircase.
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The Infinite Index

Query 1: Query 2:
Golden treehouse in lush forest with big Big treehouse in rain forest with two
glass window and intricate woodwork. floors, green roof, and spiral staircase.
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The Infinite Index

Query 1: Query 2:
Golden treehouse in lush forest with big Big treehouse in rain forest with two
glass window and intricate woodwork. floors, green roof, and spiral staircase.
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The Infinite Index

Query 1: Query 2:
Golden treehouse in lush forest with big Big treehouse in rain forest with two
glass window and intricate woodwork. floors, green roof, and spiral staircase.
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The Infinite Index

Query 1:

Golden treehouse in lush forest with big
glass window and intricate woodwork.

Query 2:

Big treehouse in rain forest with two
floors, green roof, and spiral staircase.

(@)

39 ANV

ScaDS.All

DRESDEN LEIPZIG
©POTTHAST 2023



The Infinite Index

Query 1: Query 2:
Golden treehouse in lush forest with big Big treehouse in rain forest with two
glass window and intricate woodwork. floors, green roof, and spiral staircase.
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The Infinite Index

Query 1: Query 2:
Golden treehouse in lush forest with big Big treehouse in rain forest with two
glass window and intricate woodwork. floors, green roof, and spiral staircase.
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The Infinite Index

Query 1: Query 2:
Golden treehouse in lush forest with big Big treehouse in rain forest with two
glass window and intricate woodwork. floors, green roof, and spiral staircase.
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The Infinite Index

Query 1: Query 2:
Golden treehouse in lush forest with big Big treehouse in rain forest with two
glass window and intricate woodwork. floors, green roof, and spiral staircase.
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The Infinite Index

Query 1: Query 2:
Golden treehouse in lush forest with big Big treehouse in rain forest with two
glass window and intricate woodwork. floors, green roof, and spiral staircase.
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The Infinite Index

Query 1: Query 2:
Golden treehouse in lush forest with big Big treehouse in rain forest with two
glass window and intricate woodwork. floors, green roof, and spiral staircase.
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The Infinite Index

Query 1: Query 2:
Golden treehouse in lush forest with big Big treehouse in rain forest with two
glass window and intricate woodwork. floors, green roof, and spiral staircase.
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The Infinite Index

Query 1: Query 2:
Golden treehouse in lush forest with big Big treehouse in rain forest with two
glass window and intricate woodwork. floors, green roof, and spiral staircase.
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The Infinite Index

Query 1: Query 2:
Golden treehouse in lush forest with big Big treehouse in rain forest with two
glass window and intricate woodwork. floors, green roof, and spiral staircase.
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The Infinite Index

Query 1: Query 2:
Golden treehouse in lush forest with big Big treehouse in rain forest with two
glass window and intricate woodwork. floors, green roof, and spiral staircase.
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The Infinite Index

Query 1: Query 2:
Golden treehouse in lush forest with big Big treehouse in rain forest with two
glass window and intricate woodwork. floors, green roof, and spiral staircase.
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The Infinite Index

Query 1: Query 2:
Golden treehouse in lush forest with big Big treehouse in rain forest with two
glass window and intricate woodwork. floors, green roof, and spiral staircase.
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The Infinite Index

Query 1: Query 2:
Golden treehouse in lush forest with big Big treehouse in rain forest with two
glass window and intricate woodwork. floors, green roof, and spiral staircase.
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The Infinite Index

Query 1: Query 2:
Golden treehouse in lush forest with big Big treehouse in rain forest with two
glass window and intricate woodwork. floors, green roof, and spiral staircase.
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The Infinite Index

Query 1: Query 2:
Golden treehouse in lush forest with big Big treehouse in rain forest with two
glass window and intricate woodwork. floors, green roof, and spiral staircase.
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The Infinite Index

Query 1: Query 2:
Golden treehouse in lush forest with big Big treehouse in rain forest with two
glass window and intricate woodwork. floors, green roof, and spiral staircase.
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The Infinite Index

Query 1: Query 2:
Golden treehouse in lush forest with big Big treehouse in rain forest with two
glass window and intricate woodwork. floors, green roof, and spiral staircase.
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The Infinite Index

Query 1: Query 2:
Golden treehouse in lush forest with big Big treehouse in rain forest with two
glass window and intricate woodwork. floors, green roof, and spiral staircase.
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The Infinite Index

Query 1: Query 2:
Golden treehouse in lush forest with big Big treehouse in rain forest with two
glass window and intricate woodwork. floors, green roof, and spiral staircase.
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The Infinite Index

Query 1: Query 2:
Golden treehouse in lush forest with big Big treehouse in rain forest with two
glass window and intricate woodwork. floors, green roof, and spiral staircase.
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The Infinite Index

Query 1: Query 2:
Golden treehouse in lush forest with big Big treehouse in rain forest with two
glass window and intricate woodwork. floors, green roof, and spiral staircase.
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The Infinite Index

Query 1: Query 2:
Golden treehouse in lush forest with big Big treehouse in rain forest with two
glass window and intricate woodwork. floors, green roof, and spiral staircase.
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The Infinite Index

Query 1: Query 2:
Golden treehouse in lush forest with big Big treehouse in rain forest with two
glass window and intricate woodwork. floors, green roof, and spiral staircase.
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The Infinite Index

Query 1: Query 2:
Golden treehouse in lush forest with big Big treehouse in rain forest with two
glass window and intricate woodwork. floors, green roof, and spiral staircase.

ScaDS.All

DRESDEN LEIPZIG
63 A V ©POTTHAST 2023



The Infinite Index

Query 1: Query 2:
Golden treehouse in lush forest with big Big treehouse in rain forest with two
glass window and intricate woodwork. floors, green roof, and spiral staircase.
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Direct Answers with ChatNoir



Direct Answers with ChatNoir ¢

ChatNoir

Bonjour! I'm ChatNoir, your friendly cat
assistant. How can | help you today?

How can a computer’s intelligence be tested?

ChatNOil’ www.wired.com/ ... /pass-turing-ai-test/
To test computer intelligence, you can [1] How to Pass the Turing

0 0 ClueWeb22 - Crawled Aug 2022
give it problems to solve and evaluate
how it performs. You can also give it

How to Pass the Turing Artificial Intelligence
Turing Artificial Intelligence Test Are you ht

tasks that require it to think outside the ability of a machine to exhibit intelligent be
box, such as creating its own algorithms
[ ith innovative solutions to T

or coming up wit C [2] Machine Intelligence - Shivon Z
problems. Additionally, you can give it Clueweb22 - Crawled Aug 2022
tests that measure its knOWIGdge and Teams need to figure out how to test newfo
understanding of a given subject. a system of record; they also need to coach ¢

0 g 0 q 0 www.geeksforgeeks.org/turing-test-artifici
This is Oljltl_lr?ed in [1], which also e [3] Turing Test in Artificial Intelliger
other definitions and tests of machine ClueWeb22 - Crawled Aug 2022
intelligence proposed, such as [2] which If a machine engages in a conversation with
provides an overview of these definitions machine, He has proposed the following skil
and tests. Finally, [3] is a standard test for humans.
machine intelligence. Show more...
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https://chatnoir.web.webis.de/
https://chat.web.webis.de/chat-ui

Native Advertising in Search



Native Advertising in Search
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Native Advertising in Search
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Native Advertising in Search

N

> /—\
o

'S

c

D

-

<

>
a
N

>
<]

N

O
c
oD
0
.
@)
-

EEEEEEEEEEEEEE

©POTTHAST 2023



Native Advertising in Search
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Native Advertising in Search
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Native Advertising in Search
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Summary

l‘%’ Acquisition

.. “E Q crawling
&

Indexing

Indexing

E
| |

Query Log
queries, clicks,
dwell times

Storage

Self-trainin
Document = 9 Neural
store ine-tuning Index

% Define query.

Retrieval

Al infor- Direct
mation answer
needs

@ ChatNoir

A query i a statement or question that is

put to someone or something in order to Neural
elicit information or receive an answer [1]. Retrieval
It can also be used to retrieve information

from a database [2].

[1] Merriam Webster
[2] Wikipedia

Al-based web search is a nascent technology.
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Summary

Acquisition @
Qcrawling Neural
‘ Indexing
Indexing
Query Log Document SEIf-trélnlng Neural
queries, clicks, store EinS=tining Index
dwell times
Storage

Al infor- Direct
mation answer
needs

@ ChatNoir

A query i a statement or question that is

put to someone or something in order to Neural
Define query. .
elicit information or receive an answer [1] Retrieval
It can also be used to retrieve information
from a database [2].
[1] Merriam Webster
[2] Wikipedia
Retrieval

Al-based web search is a nascent technology.

For image search, the index is infinite.
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Summary

Acquisition @
Q crawling

Neural
‘ Indexing
Query Log Document Sfelf-tr.alan Neural
queries, clicks, store Fine-tuning Index

dwell times

Storage

Al infor- Direct
mation answer
needs

@ ChatNoir

A query is a statement or question that is

put to someone or something in order to Neural
elicit information or receive an answer [1] Retrieval
It can also be used to retrieve information

from a database [2]

Define query.

[1] Merriam Webster
[2] Wikipedia

Retrieval

Al-based web search is a nascent technology.

For image search, the index is infinite.

ChatNoir

Bonjour! I'm ChatNoir, your friendly cat
assistant. How can | help you today?

How can a computer’s intelligence be tested?

ChatNoir o
To test computer intelligence, you can [1] Howtor

give it problems to solve and evaluate Ceness

how it performs. You can also give it Turing Avtifcal Intellgence Test
tasks that require it to think outside the ability of a machine to exhibi
box, such as creating its own algorithms
or coming up with innovative solutions to
problems. Additionally, you can give it

How to Pass the Turing Artificial In

tests that measure its knowledge and Teams need to figure out how to t
understanding of a given subject. a system of record; they also r
This is outlined in [1], which also covers 3 ?:::Nesm,\', ficial
other definitions and tests of machine ClueWebz2 - Crawled A
intelligence proposed, such as [2] which If amachine e nac
provides an overview of these definitions machine, He has proposed
and tests. Finally, [3] is a standard test for humans.

machine intelligence. Show more.

ChatNoir: First open conversational search engine.
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Summary

Acquisition @
Q crawling Neural
‘ Indexing
Indexing
Query Log Document Sfelf-tr.alnlng Neural
queries, clicks, store EinS=tining Index
dwell times
Storage
Al infor- Direct
mation answer
needs
ChatNoir
A query is a statement or question that is.
T put to someone or something in order to Neural
qaeny- elicit information or receive an answer [1] Retrieval
It can also be used to retrieve information
from a database [2].
[1] Merriam Webster

[2] Wikipedia
Retrieval

Al-based web search is a nascent technology.

For image search, the index is infinite.

ChatNoir

Bonjour! I'm ChatNoir, your friendly cat
assistant. How can | help you today?

How can a computer’s intelligence be tested?

ChatNoir

To test computer intelligence, you can
give it problems to solve and evaluate
how it performs. You can also give it
tasks that require it to think outside the
box, such as creating its own algorithms
or coming up with innovative solutions to
problems. Additionally, you can give it
tests that measure its knowledge and
understanding of a given subject.

2 - Crawled Au
Teams need to figure out how to tes

asystem of record; they also need to

This is outlined in [1], which also covers
other definitions and tests of machine

ClueWeb22

intelligence proposed, such as [2] which f amachine eng: "
provides an overview of these definitions machine, He has ol
and tests. Finally, [3] is a standard test for humans

machine intelligence. Show more.

ChatNoir: First open conversational search engine.
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Summary

Thank you!

scads.ai

Acquisition @
Q crawling Neural
‘ Indexing
Indexing
Query Log Document Sfelf-tr.almng Neural
queries, clicks, store EinS=tining Index
dwell times
Storage
Al infor- Direct
mation answer
needs
ChatNoir
A query is a statement or question that is.
T put to someone or something in order to Neural
qaeny- elicit information or receive an answer [1] Retrieval
It can also be used to retrieve information
from a database [2].
[1] Merriam Webster

[2] Wikipedia
Retrieval

Al-based web search is a nascent technology.

For image search, the index is infinite.

ChatNoir

Bonjour! I'm ChatNoir, your friendly cat
assistant. How can | help you today?

How can a computer’s intelligence be tested?

ChatNoir e m
To test computer intelligence, you can [1] HowtoF
Clweb22 - Crawe

give it problems to solve and evaluate
how it performs. You can also give it
tasks that require it to think outside the
box, such as creating its own algorithms
or coming up with innovative solutions to
problems. Additionally, you can give it
tests that measure its knowledge and
understanding of a given subject.

This is outlined in [1], which also covers
other definitions and tests of machine
intelligence proposed, such as [2] which
provides an overview of these definitions
and tests. Finally, [3] is a standard test for
machine intelligence.
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Show more.

ChatNoir: First open conversational search engine.
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