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RocksDB Configuration

𝐰 :	Workload				(z0,	z1,	q,	w)
Φ :	LSM	Tree	Design				(𝑚!"##, 𝑚#$%&'( , 𝑇, 𝜋)
𝐶 :	Cost	(I/O)

Φ∗ = argmin* 𝐶(𝒘,Φ) Nominal

𝑈+
, :	Uncertainty	neighborhood	of	workloads

𝜌 :	Size	of	this	neighborhood
Φ∗ = argmin* 𝐶 Q𝒘,Φ
𝑠. 𝑡., Q𝒘 ∈ 𝑈-
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Buffer	fills	à Sort	and	Flush	to	disk

Compaction	policy:	𝜋
Tiering	(↑)	or	Leveling	(↓)
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𝜋 :	Compaction	Policy
T	:	Size	Ratio
m)ilter :	Filter	memory
mbuff :	Buffer	memory
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High	impact	tuning	knobs

𝑈!
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Optimal	conQiguration	
for	the	workload
Robust	conQiguration	for	the	
workload	neighborhood

𝐰𝟎 :	Workload				(z0,	z1,	q,	w)
Nominal	tuning	may	lead	
to	suboptimal tunings if	
observed	workloads	and	
expected	workloads	are	far

Robust	tuning	solution	
minimizes	highest value	
among	any workload	in	our	
uncertainty	neighborhood

Uncertainty neighborhood
deQines	which	workloads	to	
consider	for	robust	tuning

Observed	𝜌 Expected 𝜌

Highest	throughput	
when	observed	and	
expected	𝜌 match

Lowest	throughput	
when	𝜌 is	mismatched

Empty	Reads	:	z0 Non-Empty	Reads	:	z1 Range	Reads:	q Writes	:	w

Cost	is	sum	of	expected	I/Os per	query	type,	weight	by	frequency

Selected	Results

Unbalanced workloads	=	overfitted	nominal	tunings

Idx 𝒛𝟎 𝒛𝟏 𝒒 𝒘 Type

0 25% 25% 25% 25% Uniform

1 97% 1% 1% 1%

Unimodal
2 1% 97% 1% 1%

3 1% 1% 97% 1%

4 1% 1% 1% 97%

5 49% 49% 1% 1%

Bimodal

6 49% 49% 1% 1%
7 49% 49% 1% 1%
8 49% 49% 1% 1%
9 49% 49% 1% 1%
10 49% 49% 1% 1%
11 33% 33% 33% 1%

Trimodal
12 33% 33% 33% 1%
13 33% 33% 33% 1%
14 33% 33% 33% 1%

ENDURE implemented	in	Python	alongside	RocksDB

Users	provide	workload	characteristics:	expected	workload	and	uncertainty

Both	problems	are	finding	the	design	Φ that	minimizes	𝐶.	
Nominal bases	decision	on	𝑤,	while	Robust considers	all	workloads	in	𝑈!

"

RocksDB instance
10	million unique	key-value	pairs	of	size	1KB

6	sessions with	5	observation	periods per	session
Observation	period:	200K	queries	
Overall	6million queries

Writes	are	unique
Range	queries	are	short	range	queries	(1-2	pages)

Small	subset	of	results!	Take	a	look at	our	paper	
for	a	more	detailed	analysis


