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3a4yeM Ham BDeHYMapKUHT
peanbHbIX NPUMOXXEHNNT

» EcTb cTaHgapTHble 6eH4YMapkn, Hanpumep SPEC

« EcTbjmh



3a4yeM Ham BDeHYMapKUHT
peanbHbIX NPUMOXXEHNNT

[TocMOTpMM Ha NPOCTOM NpumMmepe

Hanucanu npunoxeHune (Nyctb OyaeT NHTEPHET MarasuH)
3agennounu B Knayge

COTHSA KINMEHTOB, BCe NeTaeT

KocTbl Ha Cloud pa3ymHbIn



3a4yeM Ham BDeHYMapKUHT
peanbHbIX NPUMOXXEHNNT

HOW ELASTIC COMPUTING WORKS

AUTOMATIC SCALING
Ctanu nonynAapHbIMAN

B neHb nonyyunm ot 10 000 go 100 000 knneHTOB

Kubernetes ans aBTockennumHra =

=

XnsHb yoanacb? ELASTICCOMPUTING

MONITORING .LOAD BALANCI



Cloud cost —
“KECTOKUN U
becnowagHbin’



3a4yeM Ham BDeHYMapKUHT
peanbHbIX NPUMOXXEHNNT

» Load generator

* [lOHATbL CKONMbKO HAM CTOUT OAWH 3arnpoc

+  MpodrnnposaTs » BEHYMAPKUHI

«  OnTMMM3npoBaTb



MeHto Ha CeronHs

[TocMOTpUM Ha 0gHY O4YeHb N3BECTHYIO Enterprise beHUMapky
Hayuymmcsa npaBuibHO N3MepATb MPON3BOANTENBHOCTb
[Tonmem nncbl U MMHYCbl TOTOBOIO peLleHnd

OtBeTuUM HembepneHy nnu cosgaanm cBoro DeHYMapKy

[Mokaxem [emo



CHa4arna TepMUHbI

cassandra-4.0-beta2
target=100k time=75m
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CHa4vana TepMuHbI

cassandra-4.0-beta?2
target=100k time=75m
(alt)
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SLA - noyemy 31O Ba)XHO?

Primary/Driving Adapters

User Interface

Understand all of this,
but use only what you need

Infrastructure

Secondary/Driven Adapters
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SLA - noyemy 31O Ba)XHO?

Primary/Driving Adapters

2CeK
Pmax!

User Interface

Understand all of this,
but use only what you need

Infrastructure

Secondary/Driven Adapters




SLA onga kaxxgo KOMMNOHEHTHI

Secondary/Driven Adapters

Primary/Driving Adapters

User Interface Infrastructure St

Understand all of this,
but use only what you need



A kakme SLA B Twitter?




SPECjbb2015

https://www.spec.org/|bb2015/

= OcHoBHas Java Enterprise beHuMapka Ha cerogHsILLHUN OEHb

= PaboTta ocHoBaHa Ha ba3e Moaenn BCEMUPHOro cyrnepmapketa c IT
NHdPaCTPYKTYpon, koTopas obpabaTtbiBaeT 3anpocCkl Ha Npoaaxy,
OHNawnH 3aka3bl U data-mining onepauumn

= PaspaboTaHa koHcopunymom SPEC


https://www.spec.org/jbb2015/

SPEC.org - The Standard Performance Evaluation Corporation
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SPECjbb2015

OcHoBHaga MeTpuKa - NPoryckHasi CnoCOOHOCTL *:
» [lukoBaga (Max jOps)
= B npenenax gonyctumoro SLA (Critical jOps)
* 20e spemsi omkriuka eapupyemcsi om 10 do 100 mc

= [logoepxmBatoTcs pasHble KOHdUrypauum rnporoHoB

= Llenb: aHann3 npobriem Npon3BoaUTENBHOCTU Ha Pa3HbIX YPOBHSIX
CUCTEMHOrO CTeKa, BKrtodas xeneso, OC, JVM 1 ypoBHHK
NPUIOXEHUS

= [logoepxka BupTyanusauum B Knayae

= UTAo



SPECjbb2015
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SPECjbb2015 unu npmnHuun paboTbl «CMHXpOMdasaTpoHa»
nnun Throughput Under SLA B gencreunu

Overall Throughput RT curve
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SPECjbb2015 - roe ncnonb3yerca?

® Hanpumep onga onpegeneHna NpomM3BoaMTENbHOCTU HOBOrO MHCTaHCa B Knayge
https://blogs.oracle.com/javamagazine/post/java-arm-runtime-switches-benchmarks

Performance comparison between

default and tuned flags
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OpenJDK 11.0.10-ga



https://blogs.oracle.com/javamagazine/post/java-arm-runtime-switches-benchmarks

Onuun JVM, KOTOpbIE UCMNONbL3YTCA B NybnmMkauusax

® npumep:

® -server -Xms330g -Xmx330g -
Xmn310g -XX:+AggressiveOpts -
XX:+UselLargePages -XX:-
UsePerfData -XX:-
UseAdaptiveSizePolicy -
XX:SurvivorRatio=48 -
XX:AllocatePrefetchlnstr=2 -
XX:TargetSurvivorRatio=95 -
XX:MaxTenuringThreshold=15 -
XX:LargePageSizelnBytes=2m -
xX:+UseParallelGC -
XX:+UseNUMA -XX:+AlwaysPreTouch



Onunn JVM, KOTOpbI€ UCMOMb3YITCA B Nybnnkaumnax

® [pumep:
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UseAdaptiveSizePolicy -
XX:SurvivorRatio=48 -
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XX:TargetSurvivorRatio=95 -
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Stop-The-World
Garbage Collector
obecneymBaeT ny4vllee

latency Ha
SPECjbb2015!!




Xopouwiaga Latency = STW GC

B mupe mHoro concurrent GC
« CMS

¢« G1

« AzulC4

« ZGC

« Shenandoah



[Toyemy Tak nponcxoauT?

ParallelGC

Old/Tenured Generation

Sunvivor Space /_/R

¥ h J
Permanent
Eden S0 S1 Tenured (Replace by Metaspace in
Java B)
‘%_\//_J. %(_/
Young Generation Permanent Generation

Figure: Hotspot Heap Generations



[Touemy Tak nponcxoanT?

-Xms330g -Xmx330g -Xmn310g

Fegey bz
pt




[Touemy Tak nponcxoanT?

-Xms330g -Xmx330g -Xmn310g

MoaobpaHbl Marnyeckme 3HayYeH st He UMeLLIMe NPaKTUYecKo NPUMEHUMOCTH!

i

Fege ydesie
el




Kak B aHekaoTe




Enterprise Java [
Benchmarking =

:




SPECjbb2015: YTo0 B utore?

=  Anroputm TectnpoBaHuma npounssogutenbHocTn SPECjbb2015 adpdekTneeH
» [laeT obbemnowme gaHHbIE MO NOBEAEHUIO CUCTEMbI MO Pa3HOM Harpy3kom
=  OH NO3BOSISIET NOCMOTPETHL Ha NPobrieMy NPON3BOAUTESNTIBHOCTU CUCTEMHO

MwuHycbl
» Peanusaunsa oyHKMLOHMPOBAHUSA CynepMapkeTa xpomaeTt
» Henb3sa TecTMpoBaTth pearbHble NPUOXEHUS
=  Bbl rge-HMbyab BMAENN NPOAYKTOBYO CUCTEMY, B KOTOPOW BOMNLLUMHCTBO
annoumpyembix 06bekToB «die young»?
= [lpogykToBasi cucTemMa OpUEHTUPOBAHHAs Ha response time HUKorga He paboTaeT Ha
ParallelGC!



byoet nn Community otBeTt?



byget nn Community oTBeT?

Hy>XeH MHCTPYMEHT Ansl TECTUPOBaHUS peanbHbIX
NPUIOXEHNN COBPEMEHHBIM criocobom!



Throughput Under Service Level Agreement

TUSSLE
(nep. 6opbba, Opaka)
by Azul



MeTononorua Tussle

« Cxoxa co SPECjbb2015

= YBenunymsaewm target load 0o MomeHTa HaxoxaeHunst Max
Throughput

« [lanee cHoBa NoBTOpSAeM UMKN yBenundeHud target load oo
MOMEHTA, Koraa Mmbl iomaemMm SLA

« Kcnonb3yem B Azul

= https://github.com/AzulSystems/tussle-framework

= ECTb KNto4yeBble OT/IN4YunA



https://github.com/AzulSystems/tussle-framework

2 KntoveBblx oTnnumna Tussle ot SPECjbb2015

= [lna TecTnpoBaHUs UCMONb3yeM pearnbHble MPUoXeHud
= Takune nNpoayKTbl HA PbIHKE Kak:

Kafka

Cassandra

Solr

Hazelcast, ...

PeanbHble NpunoxeHus
= [lnaBawoLme «oKHa»



Tussle Concepts

« Service Level Expectation

- SLE == SLA

- pass/fail (met or not)

- MOXET ObITb HECKONBLKO SLES

- npumep: 99% nepceHTUNb BPEMEHN OTKITMKA B TEYEHUN
noboro 10T cekyHOHOro MHTEpBana gosmkeH obiTe < 20Mc

write response_time summary_max
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Tussle - Moving Window

w0  Response Time chart

num log
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Tussle Framework

Runners

Basic Runner Benchmark Interface

Rate Stepper
Kafka benchmark
Proc Benchmark adapter
init() -> init cmd
reset() -> reset cmd Springboot benchmark
cleanup() -> cleanup cmd
run() - run cmd

Scenario Runner

SOLR benchmark

tlp-stress esrally

Tussle Tools
Analyzer
Reporter



OEMO



[Mpumep, roe Tussle nomoraeT Ha npumepe Kafka

c

Ope nl DK Azul Platform Prime

s ~ é h
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==Q=1=R== -

5E BB BB %

h " o
=
\ https://www.azul.com/blog/the-practical-roi-of-running-
e e ——— —

kafka-on-azul-platform-prime/

D



UTto B ntore

e MOoXXHO N1 BepnTb COBPEMEHHbIM Enterprise beHuUmapkam?
e dukcuposaHHoro target load-a HegocTaToO4YHO

e Tussle dpenmBOpK NpenocTaBnsgeT COBPEMEHHYO METOA0SIOMUI0
TecTupoBaHus Enterprise NpuUnoXxeHuin

e XoTuUTe 3aTawuTb Tussle MeTooonoruo B NONYsiPHbIA TYSIUMHE — you're
Welcome!



Thank you!



