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LSM Overview

['ss0]

buffer size ratio (T)

capacity grows exponentially

TRUTN [ )
V(? Bl EIS d:‘(
S ama 8
s N

s UNIVERSITY

BOSTON .
UNIVERSITY




LSM Ingestion
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LSM Ingestion
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LSM Ingestion
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LSM Compaction
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LSM Compaction
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LSM Compaction
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LSM Compaction
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LSM Compaction
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LSM Compaction
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LSM Compaction

['ss0]

buffer 1.1 cascading
compaction
(BN
L2
s
o

10010 110010 1001101 STl et
%,,Siﬂe@o UNIVERSITY UNIVERSITY




LSM Compaction
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Partial Compaction in LSM
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Partial Compaction in LSM
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Partial Compaction in LSM
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Partial Compaction in LSM
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Partial Compaction in LSM
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Updates & Deletes in LSM
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Updates & Deletes in LSM
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Updates & Deletes in LSM
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Updates & Deletes in LSM

0o0ooo

buffer

logically invalid

BOSTON
UNIVERSITY




Updates & Deletes in LSM
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Range Queries in LSM
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Range Queries in LSM
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Range Queries in LSM
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Range Queries in LSM
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Limitations of the State-of-the-Art
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Limitations of the State-of-the-Art
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Naive Solution: Merge-on-Scan
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Naive Solution: Merge-on-Scan
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Merge-on-Scan

RocksDB (RDB) ----- Merge-on-Scan (MoS)
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MoS reduces space amplification by 5% and

 reads up to 17% less data during range queries
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Merge-on-Scan
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M: buffer size I: inserts

E: entry size Merge-on-Scan U: updates
T: size ratio S: range queries
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Bounded-Mersge
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M: buffer size I: inserts

E: entry size Bounded-Merge U: updates

T: size ratio S: range queries

M=4MB E=1288B T1T=6 1=84M U=84M 5=9K s=0.1
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M: buffer size I: inserts

E: entry size Experimental Evaluation U: updates

T: size ratio S: range queries
M=4MB E=128B T=6 [=84M S+U=84M s=0.1
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Reduces the future work of

range query count range query count

 Improves the space amp. by up

compaction by up to 90% to 0% than RocksDB
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RangeReduce: Query-Driven LSM
Compactions

LSMs perform lots of repetitive work for Compactions reduce the logically invalid
the RQ-heavy workloads key, but not to the full potential

RQ@s compact data between a requested RangeReduce leverages RQs to reduce
range, but it is thrown away future work, improving the performance
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