Introduction Existing Benchvarks NoSQULMark Future Prospects References Discussion

UH

m
n

NoSQL OLTP

Benchmarking: A Survey
DMC 2.0+

Steften Friedrich, Wolfram Wingerath, Felix Gessert,
Noreert Ritter

University of Hampeura
Department of Informatics
Datarases and Information Systems

Septemper 2274 204+

Friedrich, Winaerath, Gessert, Ritter | NoSQL OLTP Benchmarkina: A Survey : /24



Introduction Existing Benchvarks NoSQULMark Future Prospects References Discussion

UH

m
n

Introduction

Existing Benchmarks

NoSQLMark

Future Prospects

R efterences

Discussion

Friedrich, Winaerath, Gessert, Ritter | NoSQL OLTP Benchmarkina: A Survey

2/24



Introduction Existing Benchmarks NoSQULMark Future Prospects References Discussion

o | How to Compare Datapases
n

By specification
does are incomplete
does are wrong
desian = performance

Throuah Benchmarking
General-purpose: widely applicarle
application-specific: arauarly more meaninaful
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B CSB [CSTHO]

it A Solid Foundation
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Dimensions
of Interest

latency and throuahput
availaBility
direct
steady-state
consistency
staleness (version-eased, time-Based)
orderina guarantees
duragility
transactions
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Consistency
Staleness [R.GATI2]

time

max inconsistency window A= max(y, ¥2)
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UH | Consistency
'.i“ Ordering Guarantees

data-centric
linearisagility
eventual consistency
causal consistency

client-centric
mMmonotonic read
mMmonotonic write
write follows read
read your writes
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Existinag Benchmarks

2 Existina Benchmarks

Wada et al. (WFZ ]

Bermeach et al. (BT, BTH, Berlt]
NCSB++ [(PPRTIN

Wrap-Up
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i Sivple Consistency Measurement

)

write timestanp tw=3

read tw=2, tr=5
/

|
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Sivple Consistency Measurement

write timestanp tw=3

read tw=2, tr=5
/

read tw=3, tr=6
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'.i" Sivple Consistency Measurement

write timestanp tw=3

read tw=2, tr=5
/

read tw=3, tr=6

|

staleness =>5—-3 =2
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'.i" Sivple Consistency Measurement

write timestanp tw=3

read tw=2, tr=5
/

read tw=3, tr=6

only one node => sticky sessions simplistic
two nodes => clock drift workload !
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.lhl Distriruted Readers

staleness: 8 —3 =5
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clock drift =10 TN ;

staleness. 16 — 3 = I3
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.lhl Distriruted Readers

disrupted

clock drift =10 TN ;

staleness. 16 — 3 = I3
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Zookeeper

YCSB++
Writer
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Zookeeper

YCSB++

possibly consistent between 7 and |O
but lower bound: 6 — 5 =
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possibly consistent between 7 and 1O
but lower bound: 6 —5 = |
YCSB++ (no lower/upper bound): [ - 5 =6
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network latency,
even if writer and reader
on same node

Zookeeper

YCSB++

@
X0
xO

runs normal
workload disrupted
YCSB
only inserts possibly consistent between 7 and (O  workioad
but lower bound: 6 —5 = |

YCSB++ (no lower/upper bound): ! - 5 =6
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i,i‘i Possigle Improvements

YCSB++
b 2 -
9.
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Writer
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i‘i{ Possigle Improvements

| subscribe for x

YCSB++
Writer

lower bound: 6 — 5 =
upper bound: 3 -2 =1
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Wrap-Up

Difficuties in Comparina NoSQL Datastores

distrirution of roth tested system and test
environment

what time is it?

system state?

apples and oranaes
sweet spots
consistency models
duragility auarantees
sharding and replication strateaies

Measurement schemes
metries?
when and where?

OoRrserver effect: disruptive workloads <« precision

draw conclusions
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emredded pur-suk: reduced network communication

contiguraele disruption: proportion, frequency ete
Of consistency reads are tunarle

unified workload: no separation retween workload
and consistency measurement operations

lower and upper rounds for staleness

experimental verification throuah a single-node
datastore festuring controllagle anomalies
(to-re-purlished separately)
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4 Future Prospects
R orustness < Availakility
Specificity
Staleness Prediction
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R.orustness < Availagility
Fasten Your Seat Belts!

system performance and availagility under node,
network and other fallures

— Under Pressure Benchmark (LUPB) [FMATI3]
— Thumetack YCSB (NEI3, Enal3]

additional failure scenarios such as partitions —
MUST READ: Jepsen Blog series
(http://aphyr.com/tags/jepsen)!
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Specificity

accountt for richer data models
application-specific workloads
— BG Benchmark (B&GI3]

less disruptive workloads

— HP Lars [RGATIL, GLSI

additional features such as rulk loadina
— CSB++ '

or multi-key transactions
— YCSB+T  [DENRIHD
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LH"m Staleness Prediction
mn

Proegagilistically Bounded Staleness (PBS) (BVET2]
Dynamo-style systems only
version- and time-Rased staleness
— monotonie read consistency
...QOMING sOON: proragilistic staleness prediction
of areitrary caching stratecies on top of areitrary
datarase topoloaies with YMCA (NCSB Monte
Carlo Caching Simulator)
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