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idag ='2023-06-18") as itemid_filter_arr, , O
(select groupArray(embedding] &< arr1 FROIM table WHERE emb_type + () O
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Why ClickHouse
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Initial implementation of vector similarity index #63675

IA V(B rschulze merged 31 commits into ClickHouse:master from rschulze:vector-search (5 on Aug 13

L) Conversa tion 31 - Commits 31 El Checks 121 Files changed 50

rschu1ze commented on May 13 - edited ~ Member

* WESh, M AAEETClickHoused B EE#EZE: [MyS5caleDB
» XFFEZMARIEBIOREEURBIN 258 X MR

MYSCALE

The SQL Vector Database for Scalable Al



Why ClickHouse

« &I ClickHouse M BERIANNZE S| G152 A58 I LA 1t BE o] @h

« 1. ~NL#:cosineDistance:

Fix bug that vector similarity index does not work for cosine distance #69090

b VG rschulze merged 5 commits into ClickHouse:master from ucasfl:fix-vector-index L‘; on Sep 6

) Conversation 3 -o- Commits 5 E) Checks 117 Files changed 4
‘:g' ucasfl commented on Aug 30 - edited by rschuize ~ Collaborator | *** Reviewers
@rs hu1
Changelog category (leave one):
* Bug Fix (user-visible misbehavior in an official stable release) Assignees

o 2. RG|ZIE:

Speedup insert performance of vector similarity index by parallelization
#69493

bl VG rschulze merged 8 commits into ClickHouse:master from ucasfl:vector-index-insert D on Sep 16

) Conversation 8 - Commits 8 El Checks 121 Files changed 7
‘g ucasfl commented on Sep 11 - edited ~ Collaborator = *** Reviewers
9 rschulze
Changelog category (leave one):
« Performance Improvement Assignees
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ClickHouse V5 [TlyS5caleDB

WITH [...] as query_vector
SELECT
day_,
product_id,
cosineDistance(me5_embedding, query_vector) AS distance
FROM dwd_ec_me5_embedding
ORDER BY distance ASC
LIMIT 5
SETTINGS allow_experimental_analyzer = 0

—= ch
5 rows in set. |Elapsed: 0.938 sec.|Processed|243.81 thousand rows, 757.02 MB

Peak memory usage: 362.32 MiB.

—— myscaledb
5 rows in set.|Elapsed: 0.019 sec.| Processed |[18.54 thousand rows, 2.39 MB|(96:

TEIZES| &, ClickHouse BIFERTHIIOZE A F
My5caleDB(ClickHouse#lssurb9320)


https://github.com/ClickHouse/ClickHouse/issues/69320
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@ Table wiki_abstract_mini

SELECT

id,

title,

body,

HybridSearch('fusion_type=RSF', 'fusion_weight=0.6")

(body_vector, body, TextEmbedding('Charted by the BGLE'),

' BGLE') AS score
Eg Table wiki_abstract_mini FROM default.wiki_abstract_mini

ORDER BY score DESC

LIMIT 5;
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« DiskAN[: Fast Accurate Billion-point Nearest Neighbor 5earch on a
5//79[9 Node [{#%k NeurlPS5 2019 ]
» https://qithub.com/microsoft/DiskAlN]
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https://github.com/microsoft/DiskANN

DiskAMNMN-2 5/ 32

» KIUNSG, BIATOAAFa > AR LIEFERT KA, A oEIERT
HNSW, NSGEBBNNGHER, REdsE/I\(hiiaI0605%

Algorithm 1: GreedySearch(s,x,, k, L) Algorithm 2: RobustPrune(p, V, a, R)
Data: Graph G with start node s, query xg, result Data: Graph G, point p € P, candidate set V,
size k, search list size L > k distance threshold o > 1, degree bound R
Result: Result set £ containing k-approx NNs, and Result: G is modified by setting at most R new
a set V) containing all the visited nodes out-neighbors for p
begin begin
initialize sets L < {s} and V <+ 0 V + (VU Nout(p)) \ {p}
while ﬁ\V?é@ do Nout(p) <_®
let px <— argminyeco\v |[Xp — Xq| while V # () do
update L < LU Nou(p*™) and p" < argmin, ¢y d(p, p')
YV« VU{p*} Nout () <= Nout(p) U {p"}
if |£| > L then if |Nout(p)| = R then
L update L to retain closest L L break
points to X, for p’ €V do
L . * /
return [closest k points from L; V] \\ if o-d(p”,p ), < d(p,p’) then
— remove p' from V
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 BIER:

CREATE TABLE test_vector

(
“day_" Date,
“product_id® String,
“product_name® String,
‘me5_embedding® Array(Float32),
CONSTRAINT check_length CHECK length(me5_embedding) = 768

)

ENGINE=MergeTree

PARTITION BY day_

ORDER BY tuple()

ALTER TABLE test_vector
ADD VECTOR INDEX idx me5_embedding TYPE DiskANN('metric_type = Cosine');

WITH (

SELECT me5_embedding

FROM test_vector

LIMIT 1

) AS query_vector

SELECT distance(me5_embedding, query_vector) AS distance
FROM test_vector
ORDER BY distance ASC
LIMIT 5

—ER5154:

metric: FEEREY
max_degree: &K%
E#
index_pq_bytes: =¥
R, ZIMR5|NF
Yz
search _list size:

RILFLAZIA N
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