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1.1 Background

Price ColorShipment Rating

< $100 free-shipping > 4.5 (of 5) Red
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analytics SQL syntax

1.2 Background



Real-time 
management of high-
dimensional vectors

 High accuracy
 Arbitrary conditions

Hybrid query 
optimization 

High scalability and 
concurrency 

 > 500 dimensions
 CRUD operations
 1M records/s 

insertions

 High QPS
 Low latency

1.3 Background: challenges
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2.1 System design: overview



 Query
 Query is running on both baseline data and 

incremental data.
 VGPQ index is used for baseline data for low 

memory consumption.
 HNSW index is used for incremental data for 

real-time index building.
 Manipulation 

 Support INSERT, UPDATE, and DELETE
 Delete bitset is used to mark deleted rows.
 Update is treated as delete + insert.

 Merge
 Old baseline + incremental -> new baseline 

data
 Data vacuum, remove deleted data.
 Rebuild VGPQ index

2.1 System design: Lambda framework 

Baseline Data and Incremental Data in ADBV 



3.1 Optimization: Voronoi graph product quantization(VGPQ)

Motivation of VGPQ Performance of VGPQ
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3.2 Optimization: Hybrid query optimization

Hybrid
Query

Optimizer



Topk=50 recall=95% Topk=250 recall=90% Topk=500 recall=85%
3.2 Optimization: Hybrid query optimization
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4 Evaluation

Use case study



Thank you
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