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KTo Mbl?

YTO Mbl XOTUM?

YTOo HAam mellaeT?

Lenwn

Highload Adtech-ctapTan!

COTHMU TbICAY 3aNPOCOB B CeK
YcnewHbix otBeToB > 99%
Bpema otBeTa < 50ms

Garbage collector!

Mpaspa??
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[peaBapuTenbHbIE YCA0BUSA

* ToeboBaHMA KO BpeEMEHM OTBETA UM MPOLLEHTY YCMELHbIX
oTeBeToB (SLA)

* OueHKa BanaHua nay3 GC Ha obuee Bpemsa oTBeTa
* MeTpuUKU npon3soanTesibHOCTHU
* AHanuns noros GC
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MeTpU1KM NPON3BOANTENBHOCTU

Y10 nameparThb:
* Bpemsa otseta — AVG, MAX, nepueHTUNN
 Konnyectso TaumayTosB

KaK namepAartb:

* Java agents

* CepBepHble noru

* Cuncrembl MOHUTOPUHTA



[ToUYMHBI AONTUX OTBETOB

TpeTbyh cepBUCHI, XPaHUNUNLLLA

BHelwwlHAA ceTb
[May3bl GC

Kpnsoun Kop,
public Date getTomorrow() {

try {
Thread.sleep(1000 *x 60 x 60 *x 24);
return new Date();

} catch (Exception ex) {
return getTomorrow();

s



Cbop noros GC

-XX:+PrintGC -XX:+PrintGCDetails
-XX:+PrintGCTimeStamps -XX:+PrintGCDateStamps
-XX:+PrintTenuringDistribution

-XX:+PrintReferenceGC

-XX:+PrintCMSlInitiationStatistics -XX:PrintCMSStatistics=1
-XX:+PrintAdaptiveSizePolicy

-Xloggc:/path/gc.log



AHanuns noros GC

* GCeasy.io
* GCViewer
* Netflix gcviz



* GCeasy.io
* GCViewer
* Netflix gcviz

* Caenatb camomy

AHanuns noros GC
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Haw cay4an

Tak npaBaa nn Garbage collector melwaet?
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RaK Mbl TECTUPOBANU

KoHpUrypaums
| sysem1 | System2
CPU Intel® Xeon® Processor E3-1246 v3 2 x Intel® Xeon® Processor E5-2650 v3
@ 3.50Ghz @ 2.30Ghz
Cores 4 (8) 20 (40)
(Threads)
RAM 32Gb 128Gb
HDD 4HDD RAID10
OS Ubuntu Server 14.04
JVM Oracle JDK 1.8.0_102
JDK 9-ea+135
SWAP OFF

21



* 3anpochl:
S2S JSON/PROTOBUF HTTP(S) POST

RaK Mbl TECTUPOBANU

HarpysKa

System 1

System 2

QPS

6_000

25_000

* doHoBbIe 3aaa4m. 3arpy3ku 6onbumnx JSON.




RaK Mbl TECTUPOBANU
YCcnoBuA

24 yaca

YcnoBusa boesble

Hoabl Knactepa oAHOBPEMEHHO 3anMyCcKaamnch € pasHbiMMU
HacTponKamm GC

Pe3ynbraTbl CPaBHUBANUCH



Cxema TeCTMpoBaHUA

NMapTHepbl

L]

[T 11 ]

— boeBad 3arpyska

— MeTpuKu, noacyeT Taumaytos

— MeTpuku, norn GC

24



RaK Mbl TECTUPOBANU
[TapameTpsbl JVM

-XX:-TieredCompilation
-XX:ReservedCodeCacheSize=256m

BbikntoyaeT C1 KomnunaTtop. Yay4dwaetr NOBTOPAEMOCTb pe3y/1bTaToB

-XX:+PerfDisableSharedMem

JDK-8076103 Writing to the mmaped PerfData file hsperfdata can cause long stalls on Linux
-XX:+DisableExplicitGC

BbikntoyaeT System.gc()



Disclaimer

Baluu pe3y/ibTaTbl MOIyT He COBMNaAadTb C HaAWWMMU



WELR

* Lenwu
* [lpegBapuTenbHble YC0BUA
* Kak Mbl TeCTMpOBaAu

* UcnbiTaHue 1. Ctatba HaA habrhabr.ru
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* NcnbiTaHue 3. ToOHKaAa HacTponKa G1
* icnbiTanume 4. B3rnaa B byayuiee. Java 9

* torn



McnbliTaHme 1. Ctatha Ha habrhabr.ru

Bbi6op 1 HacTpoiKa Garbage Collector gna Highload cucrembi B Hotspot JVM
https://habrahabr.ru/company/getintent/blog/302910/

28



G1vs CMS

G1 MaxGCPauseMillis=40 MaxTenuringThreshold=8 Xmx=1 29 CMS NewRatio=5

10 -

-

0.001

*GCyoung " GCremark 4 GC mixed GC cleanup ¢ ParNew * Initial mark 4 Full GC Final remark

https://habrahabr.ru/company/getintent/blog/302910/ Bpemsa —>
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G1vs CMS

G1 MaxGCPauseMillis=40 MaxTenuringThreshold=8 Xmx=1 29

CMS NewRatio=5

10 ;

'rt TR B TY N L
3 gm ﬂqm% ;.t'

0.001

*GCyoung " GCremark 4 GC mixed GC cleanup

* ParNew

* Initial mark 4 Full GC

Final remark

https://habrahabr.ru/company/getintent/blog/302910/

Bpema —>
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[TapameTpbl CMS
Kakmne ncnosib30BaiMChb B CTaTbe?

-XX:NewRatio=5

Pa3smep young generation. 1/6 ot pasmepa heap.

31



[TapameTpbl CMS
Kakne ncnonbaytorca cenyac. Jinet 1

-Xmn=2500m

Pa3smep young generation. 1/5 ot pasmepa heap.

-XX:+CMSScavengeBeforeRemark

3anycKaet young cbopky nepeg remark ¢asoin. YmeHbliaet Kon-so pabotbl gna remark ¢asbl.

-XX:+UseCMSlInitiatingOccupancyOnly
-XX:CMSInitiatingOccupancyFraction=70

CMS 6onblue He pelwaeT 3a Hac, Koraa Haao 3anyckaTb cbopKy old generation. No3BonaeT nsbexkatb
CIMLWKOM NO3AHUX COOPOK.

32



[TapameTpbl CMS
Kakne ncnonbayTca cenyac. JInCT 2

-XX:+UnlockDiagnosticVMOptions

-XX:ParGCCardsPerStrideChunk=8192

HactpauBaet pazmep «chunk», Ha kotopblie ParNew cbopuiuk pasbusaet Old Gen ans paBHomepHOro
panpeaeneHua 3agad mexay notokamm GC. 1o ymonvaHuio 256.

C yyeTom TOro 4yto pasmep card=512 6aunT, npu pasmepe Old Gen = 10G
KON-BO Takux «chunks» byaet paBHo 76336. N3auLLIHME HaKnagHble pacxoabl.

http://blog.ragozin.info/2012/03/secret-hotspot-option-improving-gc.html by Alexey Ragozin
JDK-8086056 ParNew: auto-tune ParGCCardsPerStrideChunk

33



[TapameTpbl G1

-XX:MaxGCPauseMillis=40

OcHoBHOM NapameTp. enaemaa MakCMMmanbHasa oANTeNbHOCTb nay3sbl GC.
Mo ymon4vaHuio: 200

34



CMS

Gl s

0.01

0 oo &

<< ®e =

LI T T

4 Final remark

® |pitial mark + Full GC

* ParNew

* GCremark 4 GCmixed = GCcleanup * Initial Mark

+ GCyoung

Bpema —>

35

Intel® Xeon® Processor E3-1246 v3 @ 3.50Ghz / Oracle JDK 1.8.0 102 / -Xmx12g



0.1

Gl vs CMS

| -
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* GCyoung - GCremark 4 GCmixed ® GCcleanup = Initial Mark * ParNew ® Initialmark + Full GC 4 Final remark
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Bpema —>
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Gl vs CMS
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0.1

Gl vs CMS
| Gl s

Intel® Xeon® Processor E3-1246 v3 @ 3.50Ghz / Oracle JDK 1.8.0 102 / -Xmx12g
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AHanu3 1 NpeacTaBAeHUE Pe3yNbTaToB

* Lenb — He 6beHumapk GC

* Lenb—Bbibop onTumanbHoro GC An5 Hawem CUCTEMDI C Y4ETOM
TpeboBaHUM



AHann3 1 NnpeacTaBAeHUE pe3y1bTaToB

Llenb — He 6eHumapK GC

Llenb — Bbibop onTtumanbHoro GC anAa Hawen CMCTeMbI C YY4ETOM
TpeboBaHMM

Ckonbko BpemeHun GC npenATcTBYET BbIMNONHEHUIO TPeEOOBAHUM

CKONbKO 3anNpoCcoB Mbl TepAaem

40



CKonbKo BpemeHn GC mellaet

NonesHan paborta™

May3a 0.. 50 mc

>

May3a 50 .. 100 mc

I
/

May3a 6onbwe 100 mc

?7?

< 50 mc

—

3anpocbl NOYTU He TepAloTCA

Tepsaetca ao ~50% 3anpocos

KonuTtca oyepeab 3anpocos
Tepsaetca no 100% 3anpocos.

* CpegHee Bpems oTBeTa ~2 MC

41



G1 vs CMS
CYMMapHoe Bpems, npoBeaeHHoe B Stop The World

163cI

1164 c

—

May3a > 50ms . Maysa > 100ms CeKyHAb!
Intel® Xeon® Processor E3-1246 v3 @ 3.50Ghz / Oracle JDK 1.8.0 102 / -Xmx12g
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G1vs CMS
[TooUeHT TaMMayToB

163cI

TavmayTtbl: 0.41%
85 ¢

TanmayTtbl: 0.27%

—
. [ay3a > 50ms . Maysa > 100ms CeKprlbl

Intel® Xeon® Processor E3-1246 v3 @ 3.50Ghz / Oracle JDK 1.8.0 102 / -Xmx12g
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4TO Mbl Y3HaNU

* CurapeTtHbIn™ meToa oueHKU n Bblbopa GC:
* OueHmnBaTb CYMMAPHYIO AIUTENBHOCTb HEXeNnaTesibHbIX Nays3
n obuwee spemsa nposeaeHHoe B Stop The World
* ConocTtaBnATb pe3ynbTaTbl C HE3aBUCMMbIMU N3MEPEHUAMM
NPOnN3BOANTENBHOCTHU

 HactpoeHHbin CMS Becbma Henaox
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McnbiTaHWe 2
Mwurpauma Ha BbICTPbIN cepBep

e 20apnep—6onble B 5 pas
e 128 Gb RAM
* QPS yBenunyeH B 4 pasa
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McnbiTaHWe 2
Mwurpauma Ha BbICTPbIN cepBep

20 apep — 6onblie B 5 pas

128 Gb RAM

QPS yBennyeH B 4 pasa

[MperkHmne HacTponKku GC He noaxoaAT

Hactpounu -Xmxe4g
PROFFIT



[TapameTpbl CMS
OTthndma ot MicnbitanHna 1

Ona 64 Gb heap:
-Xmn=12000m
-XX:ParGCCardsPerStrideChunk=32768

49



G1 vs CMS 64Gb Heap
Stop The World n TammayTbi

40.4 C

TanmayTtbl: 0.56% 139 ¢

TanmayTbl: 0.33%

—
. Maysa > 50ms . Maysa > 100ms CEKYHADI

2 x Intel® Xeon® Processor E5-2650 v3 @ 2.30Ghz / Oracle JDK 1.8.0_102 / -Xmx64g
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Bbibop onTMManbHOro pasmepa heap

Working set size ~5Gb
Mopbupann ntepatmsHO.
OcTtaHOBUAUCL Ha BapuaHTe 24Gb

51



[TapameTpbl CMS
OTthndma ot MicnbitanHna 1

Ana 24 Gb heap:
-Xmn=4500m
-XX:ParGCCardsPerStrideChunk=16384

52



Bblbop onTMmanbHOro pasmepa heap

G1 64Gb

CMS 64Gb

G1 24Gb

CMS 24Gb

_

TalimayTbi . MNaysa > 50ms . Naysa > 100ms

2 x Intel® Xeon® Processor E5-2650 v3 @ 2.30Ghz / Oracle JDK 1.8.0_102

404 c
<€

222 c

49 c

—

CEKYHAbI
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4TO Mbl Y3HaNU

* [MpoBepuan curapetHbin™ metopa Bbibopa GC Ha HOBOM cepBepe,
B HOBbIX YC/10BUAX
* OueHnnu BamnaHmne pasmepa heap npoueHT TammayTos
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ToHKaA HacTponKa G1

* B KauecTBe H6a3bl UCNonb30Banacb KOHUrypauusa c heap 64Gb



ToHKaA HacTponKa G1

* Garbage First Garbage Collector Tuning by Monica Beckwith:
http://www.oracle.com/technetwork/articles/java/glgc-1984535.html

57



ToHKaA HacTponKa G1

-XX:InitiatingHeapOccupancyPercent=45

nopor obuien 3aHATOCTN Heap, nocae KOToporo 3anyckaeTtcs cbopkKa
Old Generation

(IHOP)



ToHKaA HacTponKa G1
Cbopka Old Generation

C
0.3
X Mixed GC
] HennHenHbIN pocT
0.2
o
0.1 ) K —X X X
X
A O
L 4
0 —

¢ Young GC ORemark XMixed GC ©Cleanup Alnitial Mark

2 x Intel® Xeon® Processor E5-2650 v3 @ 2.30Ghz / Oracle JDK 1.8.0_102
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Mixed Garbage Collection 1st

[G1Ergonomics (Mixed GCs) start mixed GCs, reason: candidate old regions
available, candidate old regions: 893 regions, reclaimable: 28033685448 bytes
(40.79 %), threshold: 5.00 %]

[G1Ergonomics (CSet Construction) add young regions to CSet, eden: 91
regions, survivors: 11 regions, predicted young region time: 15.28 ms]

[G1Ergonomics (CSet Construction) finish adding old regions to CSet, reason:
predicted time is too high, predicted time: 0.45 ms, remaining time: 0.00 ms,
old: 112 regions, min: 112 regions]

[G1Ergonomics (CSet Construction) added expensive regions to CSet, reason:
old CSet region num not reached min, old: 112 regions, expensive: 81 regions,
min: 112 regions, remaining time: 0.00 ms]

. Total: 84 ms



Mixed Garbage Collection 7th

[G1Ergonomics (CSet Construction) add young regions to CSet, eden: 94
regions, survivors: 8 regions, predicted young region time: 16.23 ms]

[G1Ergonomics (CSet Construction) finish adding old regions to CSet, reason:
reclaimable percentage not over threshold, old: 92 regions, max: 205 regions,
reclaimable: 3415200120 bytes (4.97 %), threshold: 5.00 %]

[G1Ergonomics (CSet Construction) added expensive regions to CSet, reason:
old CSet region num not reached min, old: 92 regions, expensive: 87 regions,
min: 112 regions, remaining time: 0.00 ms]

[G1Ergonomics (Mixed GCs) do not continue mixed GCs, reason: reclaimable

percentage not over threshold, candidate old regions: 129 regions,
reclaimable: 3415200120 bytes (4.97 %), threshold: 5.00 %]

. Total: 279 ms



ToHKaA HacTponKa G1
[TapameTpbl

-XX:G1NewSizePercent=2

MuHMUManNbHbIN pa3amep young generation B npoueHTax oT pa3amepa heap (no ymonuaHuio 5)
Tpebyet -XX:+UnlockExperimentalVMOptions

-XX:G1lHeapWastePercent=10

CKONbKO Mycopa MOKHO 0CTaBAATb nocsie Mixed cbopok (no ymonyaHuio 5)

-XX:G1MixedGCCountTarget=12

Kon-so Mixed kKonnekuuii. Banaet Ha mmHumanbHbin pasmep Old CSet. (no ymonyaHutio 8)

/ Oracle JDK 1.8.0_102



Tuned Mixed Garbage Collection 1st

[G1Ergonomics (Mixed GCs) start mixed GCs, reason: candidate old regions
available, candidate old regions: 870 regions, reclaimable: 27550635048 bytes
(40.09 %), threshold: 10.00 %]

[G1Ergonomics (CSet Construction) add young regions to CSet, eden: 34
regions, survivors: 6 regions, predicted young region time: 8.92 ms]

[G1Ergonomics (CSet Construction) finish adding old regions to CSet, reason:
predicted time is too high, predicted time: 0.20 ms, remaining time: 0.00 ms,
old: 73 regions, min: 73 regions]

[G1Ergonomics (CSet Construction) added expensive regions to CSet, reason:
old CSet region num not reached min, old: 73 regions, expensive: 2 regions,
min: 73 regions, remaining time: 0.00 ms]

. Total: 34 ms



Mixed Garbage Collection 9th

[G1Ergonomics (CSet Construction) add young regions to CSet, eden: 35
regions, survivors: 5 regions, predicted young region time: 14.72 ms]

[G1Ergonomics (CSet Construction) finish adding old regions to CSet, reason:
reclaimable percentage not over threshold, old: 49 regions, max: 205 regions,
reclaimable: 6847488064 bytes (9.96 %), threshold: 10.00 %]

[G1Ergonomics (CSet Construction) added expensive regions to CSet, reason:
old CSet region num not reached min, old: 49 regions, expensive: 46 regions,
min: 73 regions, remaining time: 0.00 ms]

[G1Ergonomics (Mixed GCs) do not continue mixed GCs, reason: reclaimable

percentage not over threshold, candidate old regions: 237 regions,
reclaimable: 6847488064 bytes (9.96 %), threshold: 10.00 %]

. Total: 138 ms



ToHKaA HacTponka G1. [o

C
0.3
X Mixed GC
HennHenHbIN pocT
0.2
o
0.1 XX X X
X
A O
L 4
0 —

¢ Young GC ORemark XMixed GC ©Cleanup Alnitial Mark

2 x Intel® Xeon® Processor E5-2650 v3 @ 2.30Ghz / Oracle JDK 1.8.0_102
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0.3

0.2

0.1

ToHKaa HacTpownKa G1. lMocne

>
X

’Ao ’xx

¢ Young GC ORemark XMixed GC ©@Cleanup Alnitial Mark

2 x Intel® Xeon® Processor E5-2650 v3 @ 2.30Ghz / Oracle JDK 1.8.0_102

Mixed GC

JINHENHbIN POCT ANNTENBHOCTH
bosnbuwe nays yknagbiBaeTca B
3a4aHHbIN NUMUT
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ToHKaA HacTpomKa G1

49 c

—

M >50ms M 100m
. ay3a . aysa > 100ms CeKyHapbl

TamayTbl

2 x Intel® Xeon® Processor E5-2650 v3 @ 2.30Ghz / Oracle JDK 1.8.0_102
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YTO eLlle MOXHO nonpoboBaTb

-XX:G1MixedGCLiveThresholdPercent=65

MaKcumanbHaa aona *Kuebix 06bekToB B Old pernoHe, 4Tobbl OH MO paccMaTpPMBATLCS B KAYECTBE
KaHauaaTta ana cbopkum B Mixed GC.

TpebyeTt -XX:+UnlockExperimentalVMOptions



4TO Mbl Y3HaNU

* Y G1 60onbWwON NOTEHUMAN MO YAYYLIEHUIO MOKa3aTesien 3a cHeT
TOHKOM HACTPOUKM
* C HaCTPOMKaMM MO YMOSTMaHUIO MOXKET PaboTaTb HE ONTUMAJIbHO
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* NcnbiTaHme 3. TOHKaA HacTponKa G1
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* torn



McnbiTanwe 4. B3rnaa 8 byayllee.
Java 9

Ready for

“ Java 9?
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McnbiTanwe 4. B3rnaa 8 byayllee.
Java 9

Ready for
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Java 9

* Garbage First — GC no ymonyaHuto



Java 9

* Garbage First — GC no ymonyaHuto

e -XX:+G1lUseAdaptivelHOP JDK-8136677

( Adaptive -XX:InitiatingHeapOccupancyPercent )



Java 9

* Garbage First — GC no ymonyaHuto

e -XX:+G1lUseAdaptivelHOP JDK-8136677

( Adaptive -XX:InitiatingHeapOccupancyPercent )

https://bugs.openjdk.java.net

labels !=testbug and Subcomponent = gc AND (status = closed or status = resolved) AND
resolution = fixed and type !=Backport and summary!~ "test*" and summary!~ "log*"
and summary!~ "crash*" and summary!~ "fail*" ORDER BY resolved DESC



Unified GC Logging

http://openjdk.java.net/jeps/271
https://bugs.openjdk.java.net/browse/JDK-8059805



Old GC Logging

-XX:+PrintGC
-XX:+PrintGCDetails
-Xloggc:/path/gc.log
-XX:+PrintAdaptiveSizePolicy
-XX:+PrintReferenceGC
-XX:+PrintGCTimeStamps
-XX:+PrintTenuringDistribution
-XX:+Print...



Unified GC Logging

-XX:+PrintGC -Xlog:gc*=info:file=/path/gc.log
-XX:+PrintGCDetails

-Xloggc:/path/gc.log

-XX:+PrintAdaptiveSizePolicy

-XX:+PrintReferenceGC

-XX:+PrintGCTimeStamps

-XX:+PrintTenuringDistribution

-XX:+Print...



Unified GC Logging

XkAPrintGC -Xlog:gc*=info:file=/path/gc.log

VXt PrintT o Dictributi
-XX:+Print...

/9



[117.
[117.
[118.
[118.
[118.
[118.
[118.
[118.
[118.
[118.
[118.
[118.
[118.
[118.
[118.
[118.
[118.
[118.
[118.
[121.

941s] [info] [gc, start
941s][info] [gc, task

005s] [info] [gc, task
005s] [info] [gc, task
006s] [info] [gc, mmu
006s] [info] [gc, phases
006s] [info] [gc, phases
006s] [info] [gc, phases
006s] [info] [gc, phases
006s] [info] [gc, phases
006s] [info] [gc, phases
006s] [info] [gc, phases
006s] [info] [gc, heap
006s] [info] [gc, heap
006s] [info] [gc, heap
006s] [info] [gc, heap
006s] [info] [gc, metaspace
006s] [info] [gc

006s] [info] [gc, cpu
245s] [info] [gc, start

e b b ] b e e b e e b b b b b e e e

Unified GC Logging

GC(15)
GC(15)

GC(15)
GC(15)
GC(15)
GC(15)
GC(15)
GC(15)
GC(15)
GC(15)
GC(15)
GC(15)
GC(15)
GC(15)
GC(15)
GC(15)
GC(15)
GC(15)
GC(15)
GC(16)

-Xlog:gc*=info:file=/path/gc.log

Pause Young (Gl Evacuation Pause) (117.941s)
GC Workers: using 28 out of 28

GC Workers: using 3 out of 28
GC Workers: using 28 out of 28
MMU target violated: 41.0ms (40.0ms/41.0ms)
Evacuate Collection Set: 51.5ms
Code Roots: 0.2ms
Clear Card Table: 0.3ms
Expand Heap After Collection: 0.0ms
Free Collection Set: 0.4ms
Merge Per-Thread State: 0.1ms
Other: 12.6ms
Eden regions: 95->0(94)
Survivor regions: 7->8(13)
0ld regions: 55->55
Humongous regions: 41->34
Metaspace: 76582K—>76582K(86016K)
Pause Young (Gl Evacuation Pause) 6314M->3085M(65536M) (117.941s, 118.006s) 65.121ms
User=1.22s Sys=0.02s Real=0.07s
Pause Young (Gl Evacuation Pause) (121.245s)



3a4em TecTMpoBanu

* Bcsa KopoBada 6a3a Ha Java 8

* [MnhaHupyeTca 6bicTpoe ocBoeHume Java 9



3a4em TecTMpoBanu

* BcA KoagoBas 6a3a Ha Java 8
* MnaHupyeTca bbicTpoe ocBoeHue Java 9

* OTKaA30yCTOMYMBAA apPXUTEKTYpPA



Java 8 vs Java 9

404
I G164Gb JDK 1.8.0_102 Aoac

LY CMS 24Gb JDK 1.8.0_102 49 c

190
XY G1 64Gb JDK :-ea+135 < ‘
]
1041 CMS 24Gb JDK :-ea+135 41 c
—
<TaTayTbl . Maysa > 50ms . Maysa > 100ms CeKyH bl

2 x Intel® Xeon® Processor E5-2650 v3 @ 2.30Ghz / -Xmx24g

33



Java 9 G1. CtpaHHOCTH

X Mixed GC

Over 5000 !!

* GCyoung * GCremark X GCmixed ® GCcleanup * Initial Mark t

34



Gb

80

70

60

50

40

30

20

10

Java 9 G1. CtpaHHOCTH

——Used Heap

—=—Max Heap

Adaptive IHOP = 80%
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Java 9. CTpaHHOCTH

* Bug JDK-8166500 Adaptive sizing for IHOP causes excessively long mixed GC
pauses

36



Java 9. CTpaHHOCTH

* Bug JBK-8166500 Adaptive sizing for IHOP causes excessively long mixed GC
pauses
 Bug JDK-8159697 Adaptive G1HeapWastePercent,

G1MixedGCLiveThresholdPercent, G10ldCSetRegionThresholdPercent, and
G1MixedGCLiveThresholdPercent and G1MixedGCCountTarget




Java 9. CTpaHHOCTH

* Bug JBK-8166500 Adaptive sizing for IHOP causes excessively long mixed GC
pauses
 Bug JDK-8159697 Adaptive G1HeapWastePercent,

G1MixedGCLiveThresholdPercent, G10ldCSetRegionThresholdPercent, and
G1MixedGCLiveThresholdPercent and G1MixedGCCountTarget

(Fix version: 10)




Java 9. CTpaHHOCTH

* Bug JBK-8166500 Adaptive sizing for IHOP causes excessively long mixed GC
pauses

 Bug JDK-8159697 Adaptive G1HeapWastePercent,
G1MixedGCLiveThresholdPercent, G10ldCSetRegionThresholdPercent, and
G1MixedGCLiveThresholdPercent and G1MixedGCCountTarget
(Fix version: 10)

* Mailing list: hotspot-gc-use
http://mail.openjdk.java.net/mailman/listinfo/hotspot-gc-use



Java 9. CTpaHHOCTH

* Bug JBK-8166500 Adaptive sizing for IHOP causes excessively long mixed GC
pauses

 Bug JDK-8159697 Adaptive G1HeapWastePercent,
G1MixedGCLiveThresholdPercent, G10ldCSetRegionThresholdPercent, and
G1MixedGCLiveThresholdPercent and G1MixedGCCountTarget
(Fix version: 10)

* Mailing list: hotspot-gc-use
http://mail.openjdk.java.net/mailman/listinfo/hotspot-gc-use

e -XX:MaxGCPauseMillis=40 He npocTasa uenb



Bonus Stage

* String Deduplication

e Java 9 6e3 Compact Strings



Java 9 String Deduplication

* JDK-8158871 Long response times with G1 and StringDeduplication
(Java 1.9.0b127 & Java 1.8.0_112)

92



Java 9 String Deduplication

316 ¢C

G1 24Gb

v . o
TanmayTbl: 0.33% 472c

G1 24Gb -XX:+UseStringDeduplication

TamayTbl: 0.45%

—
. Maysa > 50ms . Maysa > 100ms CEKYHADI

2 x Intel® Xeon® Processor E5-2650 v3 @ 2.30Ghz / JDK 9-ea+135 /-Xmx24g

93



Java 9 String Deduplication

| Totalheapallocation

G1 24Gb 164.2 TB
G1 24Gb -XX:+UseStringDeduplication 164.2 TB
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Java 9 String Deduplication

| Totalheapallocation

G1 24Gb 164.2 TB
G1 24Gb -XX:+UseStringDeduplication 164.2 TB
N3 noros:

JeaynnnunposaHo: 19.2 Gb
Concurrent time: 176.5 s

95



Java 9 6e3 Compact Strings
-XX:-CompactStrings

3¥6c

G1 24Gb

y . o
TanmayTbl: 0.33% 309 ¢

G1 24Gb 6e3 Compact Strings

TanmayTbl: 0.32%

—
. Maysa > 50ms . Maysa > 100ms CEKYHADI

2 x Intel® Xeon® Processor E5-2650 v3 @ 2.30Ghz / JDK 9-ea+135 /-Xmx24g
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Java 9 6e3 Compact Strings
-XX:-CompactStrings

| Totalheapallocation

G1 24Gb 164.2 TB
G1 24Gb 6e3 Compact Strings 167.6 TB

Compact Strings cakoHomun 2%

97



4TO Mbl Y3HaNU

* Java 9 bbicTpee
* Ectb cTpaHHOCTM B paboTte G1
e Early Access none3eH. barn Hago penopTUTb

e String Deduplication ctan ny4we, HO Ham He HyXeH



WELR

* Llenn

* [lpeaBapuTenbHbie YCI0BUA

* Kak mbl TeCcTUpoBanu

* NcnbiTaHne 1. Ctatba Ha habrhabr.ru

* NcnbiTaHue 2. Murpauma Ha bbICTpbIn cepBep
* NcnbiTaHme 3. TOHKaA HacTponKa G1

* NcnbiTaHue 4. B3rnag B byayuwee. Java 9

* UTOrm



NTOoru

G1 64Gb

G1 24Gb

G1 64Gb tuned

CMS 64Gb
CMS 24Gb

G1 64Gb JDK -ea+135

CMS 24Gb JDK -ea+135

—
CeKyHAb!

—
TarmayTbl

. Naysa > 50ms . Maysa > 100ms

2 x Intel® Xeon® Processor E5-2650 v3 @ 2.30Ghz / Oracle JDK 1.8.0_102 / JDK 9-ea+135
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NTOoru

G1 64Gb G1 64Gb CMS 24Gb
G164 Gb | G124Gb Tuned CMS 64Gb | CMS 24Gb JDK 9 JDK 9

ms per second
max pause
avg pause
99th

avg interval
>50ms sum
total stw time

timeouts

20.12
228.11
45.28
78.97
2204.97
404 292

1 537 327

0.56%

16.55
394.87
42.59
72.86
2530.65
221 711

0.41%

13.95
240.67
41.63
90.24
2943.36
221 610

1 264 169 1 065_450

0.36%

13.47
644.84
37.92
83.64
2777.74
139 342

1 027 559

0.33%

16.50
354.06
23.50
50.96
1400.76
49_393

1 259 676

0.25%

20.0559
4909.17
39.7046
90.5704
1939.99
189 862

1 532 159

0.33%

2 x Intel® Xeon® Processor E5-2650 v3 @ 2.30Ghz / Oracle JDK 1.8.0_102 / JDK 9-ea+135

15.89
410.07
23.19
50.28
1436.43
40_739

1 213 170

0.20%
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NTorm

* MeTop oueHKuM n Bbibopa GC c npumepamm
* OueHnnun noteHuman G1 no HacTpounke

* 3arnAaHynu B byayuiee

* Early Access bbiBaeT noneseH



Disclaimer

* Bawwu pe3y/ibTaTbl MOIyT He COBMNaAdTb C HaWWMMW



Bonpochl

Hypucnamos Nnbaap

Adserver Team Leader, GetIntent
https://twitter.com/absorbb
inurislamov@getintent.com

bsorbb@ il.
lill GetIntent
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