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Background & Motivation

• Recent retrieval algorithms BMP and SP [SIGIR ’24, ’25] use a 
very large number of clusters to accelerate retrieval
• However, they both have large index sizes and struggle with 

cluster overpruning during approximate retrieval
• In this work, we investigate the design choices of BMP and SP 

and propose improvements to address their weaknesses
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Document Representations

On a 64-bit system, each vector requires 24 bytes!
(len: u64, cap: u64, ptr: u64) 

On MS MARCO with 1.1M clusters, vectors require 
15 GB, but postings are only 3 GB!
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Document Representations — 4 Options

1. BMP-Inv (original)
2. Compact-Inv (original with less vector overhead)

Assume index is fixed and remove redundant length 
and capacity. 

Assume maximum block size of 256 docs/block 
(len: u8, ptr: u64) 

Limit to 2^16 terms to rightsize termids
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Document Representations — 4 Options

1. BMP-Inv (original)
2. Compact-Inv (original with less vector overhead)
3. Flat-Inv (proposed data structure)
4. Forward (Seismic implementation)
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Latency Ablation - Forward vs Inverted Index
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(Super)Block Maximum Weight Compression

1. Dense (BMP, SP)
2. Sparse (BMP)
3. SIMDBP w/ random access
4. SIMDBP + quantization (4 bits)
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Index Size — Block Maximums

4.4M clusters 69K clusters
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