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RangeReduce improves mean 
range query latency up to 18% 
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LSMs are Everywhere
fast ingestion + competitive lookup 

Range Queries in LSM-trees
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1 initiate iterators 2 seek to start position 3 perform sort-merge  4 stop at key > end 
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How do LSMs realize 
Range Query

Why they need a lot of
computational resources 
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Range Query
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Compaction
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invalid keys can boosts read, 
write and space amplification

sort-merge

sort-merge

A/B >= RQR 

Executing Range Queries

L1

L2

L1

L2

get(X, Y)

>= RQR

L1

L2

get(X, Y)

scanning one level makes 
query more efficient
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∀i ∈ {7, … 9}, 
  Li/Li+1 >= RQR  && SLA 

  

Li = number of keys falls in 
a range query from level i

RangeReduce picks 
consecutive higher levels

RocksDB range query

Overview
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better space amplification 

removes invalid keys 

better read amplification

good range query latency

comparable write amplification
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RangeQueryRatio 
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Optimal value for
RQR = 1/ T

RQR = 0.5

RQR  <= 

RQR  <= 

fewer invalid keys 
improves compactions

To Trigger RangeReduce

RQ Time <= SLA 

RQ Time <= SLA 

RQ Time <= SLA 

RQR 

RQR 

RangeReduce offers a higher 
throughput than RocksDB

Performance Evaluation 

RangeReduce provides 90% 
better compaction debt

RangeReduce moves 12% less 
data than RocksDB 

Workload: 8.4M inserts with size ratio 6 and entry size 128 bytes, selectivity of range queries 10%, updates, and range queries.


