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Coding agents keep doing it

User quest‘-on

“How are indices handled
in DuckDRBR?"
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Grounded answer
based on relevart code

Every agent has the same first instinct:
THEY NEED TO SEARCH EIRST

® Ready. What would you like to work on?
* Brewed for 65
tell me how duckdb is handling indices

Bash(find /Users/redox/dev/altertable-ai/duckdb/src ~type f -name "*.hpp" | Xargs grep —L “Index\|ART" | grep -i "index\|art" | head -20)
L Running..

table-ai ition_stats.hpp
i i ge/ index. hpp
able-ai i g storage info.hpp
i i g ge_index. hpp
Jusers, tertable-ai i index_vector. hpp

table-ai \_index_map. hpp
i index_nap. hpp

tabls able_index. hpp

\_index.hpp
ix_partith
i projection_index.hpp -
Jusers, tertable-ai i i itioni
table-ai. rtition_info.hpp L
i i )g_entry/index_catalog_entry.hpp
ab i i g_entry/duck_index_entry. hpp
f i imizer/join order/relation_index.hpp
Jusers, tertable-ai i parsed_ :_index_info. hpp
table-ai. (_index_tree.hpp
ter i i g :_index_List.hpp
table-ai. perator/logical_create_index.hpp

Bash(find /Users/redox/dev/altertable-ai/duckdb/src/include ~type f | xargs grep -1 "class.*Index" 2>/dev/null | head -10)
L Running.
L

tertable-ai i ion/comnit_state.hpp

tabls binder.hpp

/logical_tokens.hpp
[

,_table.hpp
_hpp

ge_index. hpp
point_manager. hpp
i Cvector.hpp

i i _util.hpp

/users, tertable-ai

tell me more about how indices are handled in duckdb

Thought for 2s

Exploring the DuckDB codebase to explain how indices are implemented and used.
Explored 14 files, 13 searches v

Searched How are indices created and managed i...
Grepped CREATE INDEX|IndexTypelindex_type
Searched files **/index/**

Thought briefly

Grepped RegisterindexType|IndexTypes|ART
Searched How does the optimizer use indexes fo...
Read art.hpp L1-120

Read index_constraint_type.hpp L1-36

A Altertable
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That same pattern is coming to data.

Yet:
g Data Analyst agents are only really good at Text-to-SQL: “How to query X?" -

a Knowing what table or column to use is not always straightforward!

Sure a semantlc layer is helping, especially in the Bl space where the whole schema .
. can be documented '

= The mlssmg pr|m|t|ve |s schema agnostlc retrleval
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I'm Sylvain, and | spent 13y building search engines
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2008-2013: C++ Engineer working for the french Google alternative
2013-2021: 1st employee & VP Engineering @Algolia, search as a service startup

2021-2025: B2C experience @Sorare, data at scale

o Now: Co-founder & CEO @Altertable, data runtime for
the Al era

m Lakehouse with federation (we hate pipelines)

m Knowledge graph & always-on Al agents
m SQL, CLI, MCP Flight SQL, APIs, Iceberg, S3 ...

TLDR; we extended DuckLake with
search capabilities: ducklake search A Altertsble
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Bringing Full-Text & Semantic search to DucklLake

e The data already lives in the lakehouse [@ S }
e Nobody likes building pipelines to keep a DB /
in sync with a search engine ,
| SELECT ... $|W\I|ar()
"""" ;;Je'g';'};'é"'t"é"'{';';'""'

= We should add new retrieval modes on
top of the same storage layer A Altertable



DuckCon #7, Amsterdam

Reminder: what does full-text search mean?

d:

t.tte re& apple ‘\
id: 7

bodj: red shoes L
id: 91 /‘
text: green apple

[ i

ize |
normalize ’

Q '——> green—% [91] |
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Reminder: how does full-text search work?

inverted index (term > postings)

(- (@)

apple |—>| [42,91] | -
query: red AND apple [—> lookup — - i
splut terms \ ‘/ Ak
id: 42
\ oy red apple

e
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Reminder: what does semantic search indexing mean?

(NS W grati. )

m; 49 2 vector index
L1:ex’c: red apple

rid: 17 ) mbed

S| e e e
text: red shoes 2 O/ \\\}) =

e NS ector

|d 91 /‘
ple

’cext green ap

O vectors --- longer-range
— neighbors neighbors
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Reminder: how does semantic search work?

r HNSW graph \

kNN search
y 3
SN N

| {query: similﬂ% embed _9
to red apple query vector
sy

__'
___

O vectors
L lr\eigl'\bors top c \id A;iple
— - - longer-range

neughbors : K (42,91, 77] id: 91
—> search path green apple
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Extending DuckLake
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Extending DuckLake

e Inspired by DuckDB's extensions, we
extended the DuckLake extension with
extensions T

e Built ducklake search on top of

o DuckLake
o Tantivy

o -hnsw-rs i

- R tanboquant 'S0 WE ADDED EXTENSIONS TO AN EXTENSION
o model2vec-rs o EE W g

A Altertable
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Extending DuckLake's SQL surface

; ”Its aII just SQL”'” A Alttertable
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Extending DuckLake's SQL surface

Creating the indices

A Altertable
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Extending DuckLake's SQL surface

And do something like

created at >= now() - INTERVAL 30 days
AND search(message, 'scalable lakheouse') -- full-text (fuzzy) search

LIMIT 10

A Altertable
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Extending DuckLake's SQL surface

Actually, rather this

created at >= now() - INTERVAL 30 days

AND message @@ 'scalable lakheouse' -- full-text (fuzzy) search

G o e e o o S R RS R R R MmN MEE REE RSN RSN RSN RS SN MmN MEE MEE MmN RSN RSN G e M MEE MEE MEE RSN R R e e Mme Rmm R S e e e e e )
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Extending DuckLake's SQL surface

In reality, you want to manipulate the relevance score:

SELECT
*
FROM
tickets
WHERE
created at >= now() - INTERVAL 30 days
AND message @@ 'scalable lakheouse' -- full-text (fuzzy) search
ORDER BY
score DESC -- virtual column reflecting match relevance

LIMIT 10

A Altertable
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Extending DuckLake's SQL surface

Or even searching in all columns

created at >= now() - INTERVAL 30 days

AND * @@ 'scalable lakheouse' -- full-text (fuzzy) search all columns
ORDER BY

score DESC -- virtual column reflecting match relevance

LIMIT 10

A Altertable
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Extending DuckLake's SQL surface

Or do semantic search

SELECT
*
FROM
tickets
WHERE
created at >= now() - INTERVAL 30 days
AND * <=> 'GDPR EU Residency' -- semantic search
ORDER BY
score DESC -- virtual column reflecting match relevance

LIMIT 10

A Altertable



DuckCon #7, Amsterdam

Extending DuckLake's SQL surface

Well, as you can imagine; this becomes quite powerful:

WITH candidates AS (
SELECT ticket_id, workspace id, priority, created at
FROM tickets
WHERE * <=> 'GDPR EU Residency' -- semantic search
)
SELECT workspace_ id, priority, COUNT(*) AS ticket count
FROM candidates
GROUP BY 1, 2

ORDER BY ticket count DESC;

A Altertable
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Implementing ducklake search
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Building search indices as parquet sidecars

A Altertable
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Building search indices as parquet sidecars
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Implementing ducklake search

FbuckDB / Ducklaoke \

metadata
: [ ducklake_index J Educklake_index_ﬁle] ( ; ‘
, Tantivy index : 2
$ [text Felds j e ., -

duckloke__search FFI
ducklake_fts(...) <

duckloke_vs(...)

: = =

[ storage - - - tantivy index files = - -~ 7 - )

] ~ /
l Para‘uet l Vidx : materialized
tantivy text tantivy vector , as .idx /. .Vidx
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Rewriting the query to work smoothly with DuckLake

SQL sugar
* <=> 'GDPR EU Residency'
SELECT score

bind-time rewrite o
<=> -> ducklake_vs(...) Vipaaiacote

rewritten filter
rowid IN search subquery

\
ducklake_vs
Y score

e e e e e e e e PP
| SELECT * FROM tickets WHERE rowid IN (

|

| SELECT rowid FROM ducklake vs('*', 'GDPR EU Residency')

|

I ) ORDER BY score DESC -- simplified version

A Altertable
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TLDR;

e DuckLake’'s bet: it's all just SQL. So does ducklake search.

o DuckLake extensions would be an excellent super-secret next big thing
e We love OSS and would love to open-source it

e Aot of simplifications has been made for the talk

e | hate pipelines and you should too

A Altertable






