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Motivations

Filtered Vector Search now runs inside the DBMS — but it has only been studied in Libraries

Research & Benchmark Gap Performance Gap

Research has not addressed FVS inside a real DBMS. Its algorithms — ACORN, Big gap between db and memory implementations
NaviX, Sweeping, ScaNN — were all evaluated in standalone main-memory libraries, Variable gap: Selectivities and algorithms affect it
and FVS still lacks a comprehensive, widely-accepted benchmark

o What is Filtered Vector

0 The “System Tax” Algorithms have different levels of “tax” when built in DBs

Search?
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FVS Used across pgvector, Oracle, Mongo 5 5 — 91 /Q of CPU cycles are system overhead — page access, data retrieval etc...
Elastic, Cosmos DB — yet the FVS algorithms
were all evaluated in main-memory libraries, Filter-first # free. Architectural overhead dominates algorithm efficiency — so library benchmarks
not a DBMS that count only distance comps cannot predict DBMS behavior

Quantization only pays for
sequential access

e We need FVS benchmarks

® The FVS Index Landscape

Four filter-agnostic strategies A workload generator, not synthetic columns
Graph - HNSW Tree - ScaNN . . o
FILTER-FIRST TRAVERSAL-FIRST Each filter = a bitmap of qualifying rows.
: . Random page access Sequential SIMD scan Stress-test with adjustable sglectivity and tunable
NaviX / ACORN Sweeping / correlation to the vector neighborhood
predicate-subgrap Iterative Scan ~1 o 3 x 5 O x
GRAPH  h traversal; 2-hop unmodified HNSW; ° up to qualifying rows, sorted by dist. to the query —
fHNS?N neighbor expansion filter candidates o )
amiy after scoring QPS gain from PQ/SQ latency cut at 1% selectivity Positive correlation
Each neighbor visit still PCA + SQ8 unlock SIMD N. t. . I t. .
L B triggers a distinct page  across contiguous leaves — egative correfation
S.caN.N Jalll= S.caN.N BEss access — quantization quantization works when . . . .
filtering filtering , : :
can't help access is sequential
TREE sequential leaf unmodified ScaNN,
clustering ~ scan; filtering followed by filtering The system aspect decides: quantization Evaluated on:
mixed with distance speeds ScaNN's sequential scans, but not « SIFM10M, OpenAl5SM, Cohere10M, Text2image10OM
comps HNSW's random page access « commercial PG-compatible DBMS + pgvector & ScaNN

« 240 GB RAM - 16 clients - 95% Recall@10

Filter-agnostic = the index doesn't know the filter

at build time. No rebuilds when query patterns C . o o
change — attractive for production DBMS! a rossovers move with selectlwty

HNSW-NaviX HNSW-ACORN [T HNSW-Sweeping BB HNSW-Iterative-Scan ScaNN

Future Work
a System-aware FVS algorithms

QPS

9 New storage engines for FVS

Rich benchmarks / workload generation

QPS
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I ScaNN wins at low dimension; the gap closes and inverses as dimension grows



