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Rank Queries in Bit Vectors

# of as before i
position of j-th
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Bit Vectors with Rank and Select Support

@ Blocks (L2): 512 bits

@ Super-Blocks (L1): 2048 bits

® Super-Super-Blocks (L0): 23! bits
® 3.51 % space overhead
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Bit Vectors with Rank and Select Support

@ Blocks (L2): 512 bits

@ Super-Blocks (L1): 2048 bits

® Super-Super-Blocks (L0): 23! bits
® 3.51 % space overhead

| L1 | L2 | 2 | L2 |]
32Bit 10Bit 10Bit 10Bit
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Bit Vectors with Rank and Select Support
CS-poppy New: L1+L2 Together in 128 Bits

® Blocks (L2): 512 bits Exclusive Prefix Sum

@ Super-Blocks (L1): 2048 bits —

[L2|L2]Le|L2|L2|L2|Le]L2] L1 |

12Bit 12Bit 12Bit 12Bit 12Bit 12Bit 12Bit 12Bit 32 Blt

® Super-Super-Blocks (L0): 23! bits
® 3.51 % space overhead

| L1 | L2 | 2 | L2 |]
32Bit 10Bit 10Bit 10Bit
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SKIT

Bit Vectors with Rank and Select Support

CS-poppy New: L1+L2 Together in 128 Bits

® Blocks (L2): 512 bits Exclusive Prefix Sum
@ Super-Blocks (L1): 2048 bits —
® Super-Super-Blocks (L0): 23! bits | = | 2 | e | L2 | L2 | L2 | L2 | L2 | Dl |

a 3.51 %SpaCe Overhead 12Bit 12Bit 12Bit 12Bit 12Bit 12Bit 12Bit 12Bit 32 Blt

L1+L2 Together in 64 Bits SIMD Access

| L1 | L2 | L2 | L2 | | ® 3 consecutive bytes contain two 12 bit entries

32 Bit 10Bit 10Bit 10 Bit

® shuffle and shifte entries in seven 16 bit blocks

® search all entries at the same time
® 8%—16 % faster than cs-poppy

16/19 2022-06-30 Florian Kurpicz | Massive Text Indices | Final Meeting SPP Big Data Institute of Theoretical Informatics, Algorithm Engineering



EM Hashing: PaCHash

General Idea

1719

small internal memory index
Elias-Fano representataion
2 + log a+ o(1) bits per EM block

1.4427 + log(a+ 1) + o(1) theoretically
possible

variable size objects contiguously in EM

retrieving x loads < 1 + |x|/B + 1/ablocks in
expectation
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PaCHash Experiments (Fixed Size Objects) ﬂ IT

Karlsruhe Institute of Technology
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Thank You! ﬂ(IT

Karlsruhe Institute of Technology
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