
Compactionary: A Dictionary for LSM Compactions
D

es
ig

n 
C

ho
ic

e
Th

e 
D

es
ig

n 
Sp

ac
e

D
em

on
st

ra
tio

n 
Se

tu
p

Subhadeep Sarkar   Kaijie Chen     Zichen Zhu    Manos Athanassoulis

LS
M

 C
om

pa
ct

io
ns

College of Arts & Sciences
Department of Computer Science

LSMs everywhere

18127

9

12 18

2 7 9 25

3 4 5 9 12 15 25 31

2 7 9 12 18 25

3 4 5 9 12 15 25 31

9 12 18 25

2 3 4 5 7 9 12 15 3125

12 18

2 7 25

2 7 9 12 18 25

3 4 5 9 12 15 25 31

2 4 53 9 15 25

insert 18  

31

3 4 5 9 12 15 25 31

1 insert 18  1flush buffer & 
compact with Level 1 

2

Level 1 saturated; 
initiate compaction

3

compact all data in 
Level 1 with Level 2

4

flush buffer & compact 
with overlapping files  

2

Level 1 saturated; 
initiate compaction

3

compact one file from 
Level 1 with overlapping 

files in Level 2

4

compact all data in a level
Level

0

1

2

0

1

2

0

1

2

st
ep

 1
 

st
ep

 2
st

ep
 3

 

Level
0

1

2

0

1

2

0

1

2

st
ep

 1
 

st
ep

 2
st

ep
 3

 

memory buffer level capacity file file to compact files after compaction 

Periodic 
Compaction

Fast Ingestion

Good Reads

Great Space Utilization

compact only part of a level

workload

LSM-tuning

performance

The Compaction Black Box

Which compaction 
strategy to use ?

The Design Questions

How to lay out the data?

How much data to move?

Which data block to be moved?

When to re-organize layout?

Design Primitives

Data Layout

Compaction Granularity

Data Movement Policy 

Compaction Trigger
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Which file(s) to pick?
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Compactionary in Action

Know your LSM-compaction

Avoid the worst designs

Design new compactions

Full Compaction vs. Partial Compaction

TDGD

Key Takeaways

Know your LSM-compaction

Avoid the worst designs

Adapt choices w/ workloads

Design new compactions


