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Hybrid Search and Analytics Processing

"Unified Engine, Unified Optimizer"
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CORE ENGINE

2. H#1THITIEE (Parallel)
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One Request
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Top-K Merging
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Apache Doris IE@E T Xf HSAP BEUE#HMR: EEIR—NEMEE. KT Hybrid Search and Analytics Processing
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Vector Search
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Structured | '+ Keyword Search
== H.A Analytics (Full-Text)
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o S|IABIHRSISEMITE e 5|\ ANN @ZZ35|
e LMY EMENENER o SIAXAKHEXMET 7
lﬁ_\gjj Ibﬁgt% gi ¢ SEARCH & YZIKJ:Q Q¢ FROM articles WHERE content MATCH_ANY 'music' ORDER BY score()

?)\ I:I Vector Search
< It
¢ % | )\E jyj:j:g?g% ’ I:I:' 1 FROM articles ORDER BY 12_distance_approximate(embedding,[...])

;ZD matCh_phrase_prefiX, Structured Analytics

1 FROM t JOIN v USING(id) JOIN articles a USING(id)

K
match_regex 2 ORDER BY rrf DESC
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Combine Text + Vector + Structured in One SQL Engine

Full-Text Search
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2. Ours is the fury. ours 1 2 HiCRESMIMENERNLEXEE, SHNEEERITHE

the 2 23 W, MeERBIRSIEMEXITS, MNMMEEEERE
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CREATE TABLE uba_event (

N CIL:vaCE ¢y diacdi s U TIME,
uid BIGINT,
" vV XHEERETME, FEEBSA action’ STRING,
IMED v REREH, BERSIEERA detail STRING
e ¢ BEE2|compaction, FERAFENE )

DUPLICATE KEY(ts, uid)
DISTRIBUTED BY HASH(uid) BUCKETS 10;

-- R EIERS|, IMIMEEIEEN
CREATE INDEX idx_detail _ext
ON uba_event(detail)

USING INVERTED;
e Zg|EIFA[EFE

T ——- hEHIEMERS|
=18 Y ARSI A PTR T CRCal i BUILD INDEX idx_detail_ext ON uba_event;
T—fg NXAFIEEY, MOERS|IBIAIERITE, 10 F
# MR 7S = -- BERFEFMREEEEMNE . Be|FOARRER (ER5TIE / FHit)
MERE 4L PR S SELECT COUNT(¥)
e WEZLZEFEMAZR FROM uba_event
WHERE detail MATCH 'login failed'; —— {UEREIHEZES|I AT ES RS
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—— 1. I B E X token filter
CREATE INVERTED INDEX TOKEN_FILTER IF NOT EXISTS

7 it Al complex_word_splitter
I}J ﬁlé ;TE MATCH_ANY B&E—%5Ri7 (OR) WHERE content MATCH_ANY 'keywordl keyword2' PROPERTIES
MATCH_ALL BEFrEXEER (AND) WHERE content MATCH_ALL 'keywordl keyword2' (
E"] Eiﬂ % ; MATCH_PHRASE BRI (VT +E40) WHERE content MATCH_PHRASE hello world’ "type" = "word_delimiter”,
oATCH, REGEXP I () e content AT R ey o "type_table" = "[. => SUBWORD_DELIM], [_ => SUBWORD_DELIM]");
—— 2. BIZBE X 7id%8
CREATE INVERTED INDEX ANALYZER IF NOT EXISTS
complex_identifier_analyzer
PROPERTIES
(
"tokenizer" = "standard",
e Doris NEZMpiEzs, BEHRREX . Z1EM "token_filter" = "complex_word_splitter, lowercase"

);

D K R iH Unicode. ICU EIfrft FEXRIES.
B9IE8ED - INXBEEXSRE, ARETEER. PR

ER1E. HERR. KINVEMEESEES.
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BM25 (Best Matching 25)
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BM25(Q, D) = ) IDF(g;) x

TopK Scores TopK Scores TopK Scores
term_doc_freqs(df) term_doc_freqs(df) term_doc_freqs(df)
doc_length(D) doc_length(D) doc_length(D)
Segment 1 Segment 2 Segment 3
1
GLOBAL STATICS
idf, avgd|
total_term_doc_freqs(df)
total_num_docs(N)
total_num_terms
Tablet
H SUM | :
m_doc_freqs(df) term_doc_freqs(df) m_doc_freqs(df)
num_docs(N) num_docs(N) num_docs(N)
num_terms | |  num terms < | | num _terms
Segment 1 Segment 2 Segment 3

BM25%8 < ¥1F

E—METHMRIONAERENFDEZE, [ ZNATEXERS|IZH, Doris 4.0 lgA5| A\ BM25, AEIHIESIZGRMHE T
TESINE, ARXAE, SFRNRGR N (WHEZoH. XHERER) , EERAGREXRES QR ER

f(gi, D) x (k1 +1)
f(gi, D) + k1 x (1 —b+bx |D|/avgdl)

Doris By BM25 I RiEAED AR T, BIRKAITHERKERE (Tablet i7l) STHITEE (Segment 2
Al) RS, MMBEMBRTITDERNBER.

frEg 1: Tablet 5l - INEEZRFKITES
LM ERTE Tablet R3I#1T, TARBHAAE Segment HUE BM25 ItERMENERBTTIUE:
e FiTIRE: EMIEXHEE (N) IS MEmMNERBXEME (f(qi,D)).,
e FHIE: ENMAEXHEMNEIEHN, TELERNFEHXHEKE (avgdl),
o MO tRIENFD f(qi, D)l‘l‘ﬁﬂj%/l\ﬁﬂﬂlﬁﬂ’l 2 FIDF{E.

firEx 2: Segment 5l - H1TiHE BM25 5 EHFiE Top-K
LM ER @ HITHRITHIT 2T, BT BM25 NiTEEXHEMIIA (—BIDFifE, XHEIBRKPBEEER) |
1 Segment B _JL/{*UJEHIZMEX 1 1IRENEBEARITEE, MIIHTHEMIT BB THIE:

4

s FHTH D > Segment (£ Z£IDF, £5B5MIENM (f(qi,D)) MXHEKE (D)), HERALE XA
BM25 3%

o [FERFBY: 7‘ Segment NEREEMNIT Top-K ik, AR bBEFREHRZHZSHNXHE ID MM DE, I’
D TERMTITH.

kg 3: ERICSE - 8H T Segment HJ Top-K
BHANCET R (W Backend IREE) WEFRBEFH1T Segment IREINFERS Top-K &R, #1TERVAHHE
R, Eﬁéﬁfiﬂzlﬁﬂﬁﬁ):'ﬁaj?ﬂ’] Top-K &ERE&,
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Top-K I BIE R L2 / Inner Product e EIE g (Range) Radius Search HEIEHR (Hybnd) Filter + Vector

SELECT count(x) FROM table WHERE
12_distance_approximate( emb, [0.1, ...

SELECT id, 12_distance_approximate(...)
AS dist FROM table WHERE

SELECT id, inner_product_approximate(
emb, [0.1, ...] ) AS dist FROM table

ORDER BY dist LIMIT 10 ) > 300

12_distance_approximate(...) > 300 ORDER
BY dist LIMIT 10

2 BUSRES: FTRRTEHR

IREEW (SQ) SQ8/sQ4 FFEFIE (PQ) Subspace
IR FLOAT32 4 NRFBERN, BEFLVAFSA. ReEmERIINFEEaEN, EaRBEELET =,
~33%

~20%

FLAT SQ8 FLAT PQ
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Search Performance Test (10M Dataset, 768 Dim) A

Qps (more is better)

Doris-2025-12-03T14:56:37.719734
QdrantCloud-16c64g-1.14.1
Milvus-16c64g-sq8-2.5.11
ElasticCloud-8¢60g-8.17
Pinecone-p2.x1-8node

S3Vectors
Milvus-16c64g-hnsw-v2.2.12
QdrantCloud-4c16g-5node
Milvus-4c16g-disk-v2.2.12

Pinecone-sl.x1-2node

|%

447.3
446.9
437.2
376.4
303.2

194.8
178.7
110.2
61.07

Load_duration (less is better)

Doris-2025-12-03T14:56:37.719734
Milvus-16c64g-hnsw-v2.2.12
Milvus-16c64g-sq8-2.5.11
Pinecone-sl.x1-2node
Pinecone-p2.x1-8node
QdrantCloud-4c16g-5node
QdrantCloud-16c64g-1.14.1
S3Vectors
Milvus-4c16g-disk-v2.2.12
ElasticCloud-8¢c60g-8.17

4,397s
5,714s

8,564s

11,370s

14,170s

14,620s
15,720s

A|
)|

18,280s
18,790s

40,990s

Recall (more is better)

Milvus-4c16g-disk-v2.2.12 0.9911

0.9843

Milvus-16c64g-hnsw-v2.2.12
Milvus-16c64g-sq8-2.5.11

0.951

QdrantCloud-16c64g-1.14.1 0.9357

Pinecone-p2.x1-8node 0.9246

Doris-2025-12-03T14:56:37.719734 0.9199

ElasticCloud-8c60g-8.17 0.9039

QdrantCloud-4c16g-5node 0.898

S3Vectors R 0.86

Pinecone-sl.x1-2node 0.8369

Serial_latency_p99 (less is better)

Milvus-16c64g-5q8-2.5.11 | 5:1ms
QdrantCloud-16c64g-1.14.1 I9.2ms
Milvus-16c64g-hnsw-v2:2.12 l13.7ms

ElasticCloud-8c60g-8.17 .14.5ms
Pinecone-p2.x1-8node -27.4ms
Milvus-4c16g-disk-v2.2.12 [ 49.8ms
Doris-2025-12-03T14:56:37.719734 [ 61.4ms

QdrantCloud-4c16g-5node -69ms

Pinecone-sl.x1-2node _180.2ms

S3Vectors

559.8ms
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1 Tablet, “Kig4a/ MIAfESEE, 5|, FEREFIRERFEF BT TR EIRIR, 2, MARABRFEHSHEAE,
o EHTIINE < TopN SERML
T ITETH, HRRESEITE 6 TR R BRI UK

PTIMIZATION FL
HASE 1 HASE 2
RHEFY) & ID 5 ERRIEEN
Scan TR EHEITHEINIISERHIAF
~ BRIHET TopN EFKMRREH NL1+HE

BE EHRLETREEIRE, BOYERR
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a{EL: BT HackerNewsZ#EEE N K

A T5UE Apache Doris EEX W SSEE LAPESREFMEE, (IR T Y Hacker News £UES, 1ZEUES
SEZHDWN. XANME=E=XFE, UL Doris HSAPZ—5| 245 £ R4,

ﬁiﬁ:ﬁiﬁ CREATE TABLE hackernews (
id INT NOT NULL,
AWS EC2 SLf: m6i.8xlarge (32 cont SR,
vCPU, 128 GiB N7%) title STRING,
vector ARRAY<FLOAT> NOT NULL,
time DATETIME,
Eﬁﬁ:}]{iﬁ post_score INT,
dead TINYINT,
BT RIEGEN3EApache Doris 4.0.1HRZN deleted  TINYINT,

INDEX ann_vector (‘vector') USING ANN PROPERTIES (
"index_type"="hnsw",
g& € metric_type"="I2_distance",

FE S
”dim"="384", "quantizer"="flat",

MIEYE: Hacker News AN FFEIEEE

HUEIIAE: 2874 FH&iDS "ef_construction"="512" ),
MEMRE: 384 & (B all-MiniLM—-L6—v2 & INDEX text_idx (“text’) USING INVERTED PROPERTIES("parser"="english", "support_phrase"="true"),
ElZr/x=< - = - - — =

A ) INDEX title_idx (“title’) USING INVERTED PROPERTIES("parser"="english", "support_phrase"="true") )
FERERIZM . AR (text, title) . ZEMME ENGINE=OLAP DUPLICATE KEY('id') DISTRIBUTED BY HASH('id") BUCKETS 4
(time, post_score) . M@= (vector) PROPERTIES("replication_num"="1");

(T

/A1



IESFA

F(1{EF Doris B INSERT INTO ... FROM local() Ihge, BHIEMAHEEINE Parquet
N1, SEMEBFESZF N

INSERT INTO hackernews
SELECT id, doc_id, ‘text’, ‘vector’, CAST('node_info' AS JSON) AS nodeinfo, metadata,

CAST('type® AS TINYINT), ‘by’, ‘time", “title', post_score, CAST('dead’ AS TINYINT),
CAST('deleted” AS TINYINT), ‘length®

FROM local(

"file_path" = "hackernews_part_1_of_1.parquet”,

"backend_id" = "1762257097281", ——- FEE NI BE Tim ID
“format" = "parquet" );

Zero ETL

% Server-Side Load

FRAEERR®ZE Python BIZZFHEN,
MEAR o Doris 3z2#7HRSS 28 Im H IR AN 1F
RERELTIEM, ERIRG ARRAY K8,

@ 5

Parquet BE Node Table

Q At 4ER local() EEER?
TEEE HDFS 3¢ S3, HiEAH BE 15 =R
£1/0, FRESELEHEENREENSREIE,



WITH text_raw AS (
SELECT id, score() AS bm25
FROM hackernews

WHERE ( (" text® MATCH_PHRASE 'hybird search') OR ( title’ MATCH_PHRASE 'hybird search'

AND dead = @ AND deleted = 0
ORDER BY bm25 DESC
LIMIT 1000
)

vec_raw AS (

SELECT id, 12_distance_approximate( vector’,

FROM hackernews
ORDER BY dist ASC
LIMIT 1000

)

text_rank AS (SELECT id, ROW_NUMBER().OVER (ORDER BY bm25 DESC) AS r_text FROM text_raw),
vec_rank AS (SELECT id, ROW_NUMBER() OVER (ORDER BY dist ASC) AS r_vec

fused AS (

[0.12, 0.08,

SELECT id, SUM(1.0 / (60 + rank)) AS rrf_score

FROM (

SELECT id, r.text AS rank FROM text_rank

UNION ALL

SELECT 1id, r_vec AS rank FROM vec_rank

) t

GROUP._BY' 1id

ORDER BY rrf_score DESC
LIMIT 20

)

SELECT f.id, h.title, h.text, f.rrf_score

FROM fused f
JOIN hackernews h ON h.id = f.id
ORDER BY f.rrf_score DESC;

.1) AS dist

FROM vec_raw),

=511

Step 1: #178E

Q 3#i¢% (BM25)

CTE: text_raw

MATCH_PHRASE 'hybrid search'
ORDER BY score() DESC

Step 2: JREPHERF
Text Rank Calculation

ROW_NUMBER()- OVER (ORDER BY bm25)

Step 1: }#{7RE

go BXIEE (ANN)

CTE: vec_raw

12_distance_approximate(...)
ORDER BY dist ASC

Step 2: HEBHEF

Vector Rank Calculation

ROW_NUMBER() OVER (ORDER BY dist)

Step 3: H&1TH

BARRIBSBNENES, NET “HE" #ITAFRE.
K% TRIF—1, B,

A RRF Score Fusion
CTE: fused

SUM( 1.0 / (60 + rank) )

g

JOIN hackernews

Top-K Result
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Single Query 8 Threads

B E I IER Ar BHEENRT

18.5 416

AVG LATENCY

Q #Fifgfl: "hybrid search" (Top 5 iS4 R) ~ Status: OK
ID RRF SCORE TITLE & SNIPPET

Google Bing Hybrid Search - badabingle

yeendonebefore: thenewquy: Sure it .steals google...

845652 0.02601

1727788 0.01587 Ifwsla hybrlq‘englne. I_do my own crawling...

9Bauqu: I think the name 18 “the only thing...

Reinventing the classic search model

ustnearme: A Tresh approach to an old prob Lem. ..

2390509 0.01562

Brave buys ‘a search engine, promises no tracking...

2632875 0.01515

samizdis: jerf: "The service will, eventually...

Future of Search Won’t Be Incremental
ghoxie: The paradigm needs a fundamental shiff

325246 0.01515
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