I'Ipocbuﬁhposauue
JVM B Kubernetes :
TP 60nbLUKX LWIAra

\\\\\\



Uccnepyto n cosparo
pe3ynbTaTbl Harpy3Ku
B BTb, [160: vibbo.ru



http://vtbbo.ru/
https://t.me/qa_load

100 JVM
paboTalowux gpyr c

APYyrom u 6asou

Ha TecToBOM CTEeHae




OcobeHHOoCTH
npodunmpoBaHus Q
JVM B Kubernetes

I'Ipocbavmep

Oco6eHHocTU Kubernetes




BbiaeneHue pecypcos
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MNMpodgannep




Korga JVM
npodansnep He HyXXeH

n4yem ero 3aMeHUTb

Oco6eHHocTU Kubernetes

Npodannep




MpodunupoBaHue B LUKNE TeCTUPOBaAHUSA

PerpeccrnoHHbIn TecT nponssoautensHocTn (JMeter/Gatling)
CtaTtuctuka no noram, aetanu no ERROR (Kibana/Grafana, grep)
BbusHecc-meTpuku nponssogutenbHocTu (AHaekc.MeTpuka, ...)
. CTaTncTtmka no 3anpocam (Zipkin, Jaeger)

MOHUTOPUHI cnuctemMHbix MeTpuk (CPU, Memory, 10)
MpuknagHoi MoHuTOpuHr (JVM MBean, SQL stat)

. MpodpunuposaHune JVM

. perf, strace, Isof, ...

N UTAWN 2
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OTyeT NO busHec- CrtaTuctuka

Harpy3ke METPUKHU no sioram




BanaHue KonmyecTtBa
NOTOKOB cepBUca Ha

npodpunupoBaHue

Oco6eHHOCTH Npodainepos

Npodannep




Ecnu HY>XHO NOCHUTATDb NPOLEHT aKTUBHOCTHU

JFR (Java Fligth Recorder)

SJK (Swiss Java Knife)

AsyncProfiler

JVisualVM

B peXMME CEMMIMPOBAHUSA

JProfiler

B peXMME CEMMIMPOBAHUSA

YourKit Java Profiler

B peXMME CEMMIMPOBAHUSA




Stack Trace

am Live Threads 21:10:47

Search the table

Thread Mame Thread State Blocked Count Total EF‘U Usage Deadlocked Allocated Mernory
O Thread Group 1-1 CRUNNABLE e Y- 1! :
s RMI TCP Connection(2)-127.0.0.1  RUNMABLE 415 I 0,325 % false 119 MIE
&2 RMI| TCP Connection(8)-127.0.0.1  TIMED_WAITING a0 | 0,13 % false 40,8 MIB
&® Standard)MeterEngine TIMED_WAITING 1 0% false 50,4 KiB
% NanoOffset TIMED WAITING 0 0% false 0B

Stack Traces for Selected Threads
Stack traces for selected threads 21:10:47

v p# Thread Group 1-1[63] (RUNMABLE)
java.util.concurrent.ConcurrentHashMap.putVal line: not available

java.util.concurrent.ConcurrentHashMap.put line: not available
org.apache.http.protocol BasicHttpContext.setAttribute line: 73
org.apache.http.protocol HttpCoreContext.setAttnbute line: 105
org.apache)meter.protocol.http.sampler HTTPHCAImpl.setupClient line: 1030
org.apachemeter.protocol.http.sampler HTTPHCAImpl.sample line: 613
org.apache,)meter.protocol.http.sampler HTTPSamplerProxy.sample line: 66
org.apache)meter.protocol.http.sampler HTTPSamplerBase.sample line: 1281
org.apache)meter.protocol.http.sampler. HTTPSamplerBase.sample line: 1270
org.apache)meter.threads.JMeterThread.deSampling line: 630

org.apache,)meter.threads.)JMeterThread.executebamplePackage line: 3328

R . T T R e | N T T o (R R o [ R o o



HashMap.putVal

HashMap.put
HttpContext.setAttribute: 75
CoreContext.setAttribute:105
Impl.setupClient:1050

mpl.sample:613

Proxy.sample:613

O 0 00 00 NI Nd| o b




HashMap.putVal 49%
HashMap.put S57%
HttpContext.setAttribute: 75 77%
CoreContext.setAttribute:105 79%
Impl.setupClient:1050 80%
mpl.sample:613 81%
Proxy.sample:613 81%

90%




Cob6epeM TeCTOBbIN CTEHA

o |
S

Apache.JMeter

3 NnoToKa e
<
j Java
HTTP-cepBuc ba3a faHHbIX

5..200 noTokoB
NMpodannep SJK




Pe3yn bTaTbl 3aMepoB ANIUTENIbHOCTU

CpepHsa ANIUTENbHOCTDb AN m

HT TP-3anpoc 100

SQL-3anpoc 50

Java-meTton 10




MpodunupoBaHne Hafgo0 NPOBOAUTDb NOA HArpy3Kom

1000 Java-metopoB * 3 notoka* 10 mc /11 mc = 2 700 cemnnos

CpepHAa ANIUTENbHOCTDb ANA m yacTtoTa (B ceK)

HTTP-3anpoc 100
SQL-3anpoc 50
Java-metop 10

SJK (3 akTuBHbIX noTtoka + 120 cnawmx) | 11 90




MpodunupoBaHne Hafgo0 NPOBOAUTDb NOA HArpy3Kom

1000 HTTP 3anpocoeB * 3 notoka * 100 mc/ 11 mc =27 000 cemnnoB

CpepHAa ANIUTENbHOCTDb ANA m yacTtoTa (B ceK)

HTTP-3anpoc 100
SQL-3anpoc 50
Java-meTofn 10

SJK (3 akTuBHbIX NoToKa + 120 cnawwmx) 11 90




MeHblle cnfaLluxX NOTOKOB - Bbille TOYHOCTb

1000 HTTP 3anpocos * 3 notoka * 100 mc / 3.5 mc = 85 000 cemnnos

CpepHAa ANIUTENbHOCTDb ANA m yacTtoTa (B ceK)

HTTP-3anpoc 100
SQL-3anpoc 50
Java-MmeTton 10

SJK (3 akTmBHbIX noTtoka + 120 cnawmx) 11 90

SJK (3 akTuBHbIX NoToKa + 20 cnawux) 3.5 290




MeHblle cnfaLluxX NOTOKOB - Bbille TOYHOCTb

3aBUCUMOCTb MHTEHCUBHOCTW CEMMINPOBAHUSA OT KOJIMYeCcTBa NOTOKOB B
cepBuce
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KonnyecTBO NOTOKOB B CepBuCe




CHuxaem server.tomcat.max-threads ¢ 100 po 5

3aBUCUMOCTb MHTEHCUBHOCTU CEMMIMPOBAHNA OT KOJIMYECTBa MOTOKOB B
cepBuce
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CHuxaem server.tomcat.max-threads ¢ 100 po 5

[MoBbilwaeTcs TOYHOCTb NpodunupoBaHus B 3 pasa
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CHuxaem server.tomcat.max-threads ¢ 200 po 5

[MoBbilWaeTcA TOYHOCTb NpoduInpoBaHusa B S pas
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KonnyecTBO NOTOKOB B CepBuCe




Yactota cemnaupoBaHusa B SJK (no ¢pakTy)

$ java -jar ./sjk-0.17.jar stcap -s localhost:9010 \
-0 "result.sjk"

$ java -jar ./sjk-0.17.jar ssa -f "result.sjk" \
--thread-i1nfo --numeric -co -si1 FREQ

Freq.

9.5

h9.
h9.
h9.
h9.

1 O1 O1 O1 Ol




BnuaHue CPU Limit
Ha npodunupoBaHue

Oco6eHHocTU Kubernetes

Npodannep




Cob6epemM TecTtoBbIN cTeHA ¢ MmanbiM CPU Limit

o |
S

Apache.JMeter

3 NnoToKa e
<
j Java
HTTP-cepBUuC ba3a faHHbIX

5..200 noTokoB
NMpodannep SJK

CPU Limit = 1 agpo




ToyHoCTb NnpodunupoBaHus cHunu3sacb B 10-13 pas

CpeaHaa ANUTENbHOCTb AN m yacTtoTa (B cek)

SJK (korga 6b1510 goctatouyHo CPU) 11 90

SJK (HexBaTka CPU, manbin CPU Limit) 143 7




Cam SJK noTtpebnser pno 0,4 aapa npu 200 noTokax

o |
S

Apache.JMeter

3 NnoToKa e
<
j Java
HTTP-cepBUuC ba3a faHHbIX

5..200 noTokoB
NMpodannep SJK

CPU Limit = 1 agpo




3aaaBad nuMut CPU noMHu 0 HaKnagHbiX pacxoaax

o |
S

Apache.JMeter

3 NnoToKa e
<
j Java
HTTP-cepBUuC ba3a faHHbIX

5..200 noTokoB
NMpodannep SJK

CPU Limit = 1 agpo




KomdpopTHaa MHTeHCUBHOCTb: pa3 B 100 mcek

na 6onbluent TOYHOCTU MOXKHO CO6MpPaATb METPUKU A0Jblle

# [lpogunupoBaHne ¢ 3a4aHHOU UHTEHCUBHOCTbK
$ java -jar ./sjk-0.17.jar stcap \

-s localhost:9010 \

-0 "result.sjk" \

--sampler-interval 100ms \

-—timeout 10m




BnuaHue Memory
Limit Ha

npodpunupoBaHue

Oco6eHHocTU Kubernetes

Npodannep




I'Ipou,eHT dKTUBHOCTHU, ANNUTENNIbHOCTb U KOJIN4YEeCTBO

NXx no3BonsieT oL,eHNTb UHCTPYMEHTHUpYIoLLee NpoduanpoBaHmue

JVisualVM B pexxume Startup Profiler

JProfiler B peXXUMe MHCTpPYMeHTauumn

YourKit Java Profiler B peXXUMe MHCTpPYMeHTauumn




NHCTpyMeHTauus

NcxopgHoro
Koja

Inject Replace Class Loader§ JVM Agent




MHcTpyMeHTaLua Ha nety pacxoayet HEAP

NHCTpyMeHTauus

NcxopgHoro
Koja

Inject Replace Class Loaderf JVM Agent




MHcTpyMeHTauusa HOoBbiX o6bekToB pacxoayet CPU

NHCTpyMeHTauus

NcxopgHoro
Koja

Inject Replace Class Loaderf JVM Agent




[Mpu po6asneHun JvmAgent gns MIHCTPYMEHTaL N

Ctout yBennuntb HEAP Xmx, CPU u Memory Limit

limits:
memory: 561
Cpu: 3
requests:
memory: 1G1
cpu: 0.5
# JAVA_MAX_MEM_RATIO=50
# Xmx = 2.561

limits:
memory: 761
Cpu: 4
requests:
memory: 261
cpu: 1.5
# JAVA_MAX_MEM_RATIO=50
# limits.memory += 261




[Mpu po6asneHun JvmAgent gns MIHCTPYMEHTaL N

He cTouT nogaBaTb 60/bLUyI0 HAarpy3Ky, I0CTaTOYHO PYYHbIX 3aNpoCcoB

X— &%

CURL, WGET, HTTP-cepeuc CPU +1 NMpodannep
6pay3ep Xmx +1Gi Memory +1Gi ¢ MHCTpyMeHTauueun




I1o6aBneHune
pecypcoB npm

npodpunupoBaHnu

Oco6eHHocTU Kubernetes

Npodannep







MoxxeT noHago6utbcsa +1 CPU, +1 GiB Memory




Limit He 3apaH y npodpunupyembix cepBUcoB
















Limit 3apaH He y Bcex npodunmpyemMbix CepBUCOB



















Limit 3apaH y Bcex npodunmpyemMbix CepBUCOB
















MoxxeT noHago6utbcsa +1 CPU, +1 GiB Memory




[ToaknioyeHue
npodannepa Kk JVM B

Kubernetes

Oco6eHHOCTH Npodainepos

Npodannep




[loaknto4vyeHune
npodannepa

YaaneHoe JlokanbHoe




[loakntoyeHune
npodannepa

YaaneHoe JlokanbHoe




YpaneHHoe noAakKJ/oyYeHue

e IlocTyn no Pod-bl Ha BpeMms:

o PortForward NogknrodeHme
npodannepa
e locTtyn go Service (1 Pod):

o NodePort

o | Balancer
oadBalance YpaneHoe NokanbHoe

e [locTtyn no Service (2+ Pod):

o He nony4yuTcs




[Tloakno4yeHune
npodannepa

YaaneHoe JloKkanbHoe

JavaAgent JMX, RMI




[Topknro4yeHune
npodannepa

YaoaneHoe JlokanbHoe

JavaAgent JMX, RMI




Onuuun JMX, RMI anqa yaaneHHoOro nogkKnio4yeHus

Onuuu JVM 3apatotca B Deployment

-Dconm.
-Dconm.
-Dcom.
-Dconm.
-Dcom.
-Dcom.

sun
sun

sun.
sun.
sun.
sun.

.management.
.management.
management.
.jmxremote.
management.
management.
-Djava.rmi.server.hostname=127.

management

jmxremote
jmxremote.
jmxremote.

jmxremote.
jmxremote.

port=9010
rmi.port=9010
local.only=truve
authenticate=false
ssl=false

0.0.1

[Mpo6poc nokanbHoro nopta B Pod

kubectl port-forward "<uma nopp>" 9010:9010




I1Be Pod ogHoro Service Tak He NOAKJTIIOYUTD

Onuun JVM 3apatotca B Deployment — o6wue gnsa Pod-oe

-Dcom.sun.management.jmxremote.port=9010
-Dcom.sun.management.jmxremote.rmi.port=9010

Mpo6poc nokanbHoro nopta B Pod gBaXabl He caenaTtb

$ kubectl port-forward "<umsa nogel 1>" 9010:9010
Forwarding from 127.0.0.1:9010 — 9010
Forwarding from [::1]:9010 — 9010

$ kubectl port-forward "<uma noge 2>" 9010:9010
unable to create listener: Error listen tcp4 127.0.0.1:9010: bind:

Only one usage of each socket address (protocol/network address/port)
1s normally permitted.




[MpodpunuposaHue gpyroro Service — apyrou nopt

Onuuun JVM Ha gpyrou nopt 9011

-Dcom.sun.management.jmxremote
-Dcom.sun.management.jmxremote.port=9011
-Dcom.sun.management.jmxremote.rmi.port=9011
-Dcom.sun.management.jmxremote.local.only=true
-Dcom.sun.management.jmxremote.authenticate=false
-Dcom.sun.management.jmxremote.ssl=false
-Djava.rmi.server.hostname=127.0.0.1

Mpo6poc apyroro noprta A/ APYroro cepemuca

kubectl port-forward "<uma nopgb>" 9011




Onuuun JMX, RMI ana NodePort

OTkpbITb NodePort B Service

ports:
- name: JMX
protocol: TCP
port: 31111

targetPort: 31111
nodePort: 31111

Ecnu nopt 31111 cBo60AEH M OTKpPbINICA, TO 3aaaTb ero B Deployment

-Dcom.sun.management.jmxremote.port=31111
-Dcom.sun.management.jmxremote.rmi.port=31111
-Diava.rmi.server.hostname=<anpec NodeHost>




— Workloads

Workloads N
Workload Status

Cron Jobs
Daemon Sets
Deployments
Jobs

Pods
Replica Sets

Replication Controllers

Stateful Sets Deployments Jobs

Service N

Ingresses

Services




JVM in Linux
containers,_surviving
the isolation

JUM in Linux containers,
surviving the isolation QJ



https://bell-sw.com/announcements/2020/10/28/JVM-in-Linux-containers-surviving-the-isolation/

[TogkntovyeHune
npogannepa

YpaneHoe JlokanbHoe

JavaAgent JMX, RMI

JMC gns

JER VisualVM




[TogkntovyeHume
npodgannepa

YnaneHoe JlokanbHoe

JavaAgent JMX, RMI

JMC anqa

JER VisualVM




SJK yapaneHHoe (nokanbHoe) npodpunupoBaHue

C orpaHM4eHHOW UHTEHCUBHOCTbIO

java -jar ./sjk-0.17.jar stcap \
-s localhost:9010 \
-0 "result.sjk" \
--sampler-interval 100ms \
--—timeout b5m

C MakcuMasibHOU UHTEHCUBHOCTbIO

java -jar ./sjk-0.17.jar stcap \
-s localhost:9010 \
-0 "result.sjk" \
——timeout 5m




[TogkntoyeHune
npogannepa

YnaneHoe JlokanbHoe

JavaAgent JMX, RMI

JMC ans

JER VisualVM




JMC ana JFR yaaneHHoe npodpunupoBaHue

Onsa OpendDK 8u272 u ctapuwe, OpendDK 11, OpendDK 12, ...

e HacTtpounkun JVM, kpome onunmn JMX/RMI, He TpebytoTcs

Ona OpenJDK 8u271 un mnagle

e MoHTUpoBaTb OpendDK 8u2/2 n ctaplle B KOHTEUHEP

Ina Oracle JDK 8

o -XX:+UnlockCommercialFeatures -XX:+FlightRecorder




JMC: B meH10 File / Connect ...

B Connect [ X

Select a JVM to connect to V‘S’?

'ﬁ Create a new connection

'i?:' < Back Mext = Finish Cancel




JMC: ykazatb JMX/RMI nopT

ﬂ Connect
JVM Connection

Enter your connection details. Click Finish to create the connection, or Next to connect
to it immediately.

Host: | localhost

Port: | 9010]
Custom JMX service LUBEL
Us=er
Password:
[]Store credentials in settings file
Connection name; | localhost: 3010
Status: Untested Test connection

'::?:' < Back Mext = Finish Zancel




JMC: 3anyctutb JMX Console, ana npoBepku

ﬂ Connect

Select a tool to connect to localhost:9010 V\;&/

E-JStart JIMX Console!
& Start Flight Recording...
o Dump Heap

L/ = Back Mext » Finizh

Cancel




JMC: 3anyctutb Flight Recording

| File Edit Mavigate Window Help
B .. |B= outli.. | = O localhost:3010 &2 = 0| g
= % : -
v %8 localhost:9010 = Overview + ¢ |&
i MBean Server N
v an Flight Recorder » IMX Data Persistence Settings L]
= Mo Recordings &
29 Start Flight Recording... | T i
Used Java Heap Memory M CPU Usage Live Set + Fragmentation [
|
——" -
g xmm ?ﬂir V'l b 7 )
/200 00" 2 8
/im MiB 900 ] I % 7\
S~ . oy M R . & . A0
Mow: 471 MIB - Max: 641 MIB Mows 80,6 % Max: 85,4 % Mow: 4,07 % Max: 4,07 %
P, 3 « Processor o i
EPr. I |esRe.| = O | ] WM CPU Usage
0% : : : : ; ; : : ! i
2 &Y g 10:32:26 10:32:40 10:32:54 10:33:08 103 Bl Machine CPU Usage
Property Value
+ Memory o 17
| N e A L] [ Committed Java Heap h
0B ' ' : j : . . . ' )
10:32:28 10:32:40 10:32:54 10:33:08 j0:z | 1 Bl Maximum Java Heap v
L e - P a
< » || @@ Overview| ify MBean Browser| <I» Triggers Systern % Memory | 28 Threads | 45 Diagnostic Commands




[TogkntovyeHume
npodgannepa

YnaneHoe JlokanbHoe

JavaAgent JMX, RMI

JMC anqa

JER VisualVM




VisualVM: File / Add JMX Connection ...

47| Java VisualVM — O .y
File Applications View Tools Window Help
Load...
LJ Save As... tartPage X * O
Delete Delete
¥4 Add Remote Host... ™ . T
Add JMX Connection... Java™ VisualVM \®
| Add VM Coredump... )
o o VisualVM Home Java SE Technical Documentation
M Add Application Snapshot...
ﬁ.! Frrr Getting Started with VisualVM Troubleshooting Java SE
VisualWM Troubleshooting Guide Java SE 8 Troubleshooting Guide

Exit

Getting Started Extending VisualWM = Java SE 7 Troubleshooting Guide

ORACLE’

Show On Startup




VisualVM: ykasatb JMX-nopT u uMa NoagKNIoUYeHUs

Connection: | localhost: 2010
Usage: <hostname::<port> OR service:jme: <protocol:: <sap>

Display name: localhost:9010 - test service 1

[ ] Use security credentials

Lsername:

Password:

Save security credentials

[ ] Do not require S5L connection

QK Cancel




VisualVM: B Applications/Local oTKpbITb

47| Java VisualVM

File Applications View Tools Window Help

= 5 W S

Applications > —

=9 Local

- g Local Application (pid 21220)

- 4| VisualvM

- ez CShell jar (pid 33700)

- d ApacheIMeter jar (pid 18964)
@ Femote

EEI WM Coredumps
{5 Snapshots

— O *
StartPage X * O
TM L] T
Java™ VisualVM \ @
L
VisualVM Home Jawva 5k Technical Documentation
Troubleshooting Java SE
Sample
e Java SE 8 Troubleshooting Guide
Thread Dump
IVM  Jawva 5E 7 Troubleshooting Guide
Heap Dump

Application Snapshot
Disable Heap Dump on OOME

Rename...

Remove

Mrmm b

RACLE

thow On Startup




VisualVM: Ha Bknapgke Sampler Haxxatb CPU

ts

File Applications View Tools Window Help

|

Applications x| — || Start Page X|5ﬁ§ localhost: 2010 - test service 1 Kl ¥ O
% Local g} Overview |8 Monitor [=] Threads % Sampler

e Remote

5 VM Coredumps Z localhost:9010 - test service 1

=
~{E] Snapshots Sampler Settings

Sample: (¥) cru (el Memory B stop

Status: sampling inactive

Summary CPU settings | Memory settings *
S

CPU sampling: (") Profile only packages: (@) Do not profile pack

Available, Press the 'CPU' button to start : — _

collecting performance data. Java.*, Jawvax.®,

sun.¥*, sunw.*, com.sun.*

Memory sampling:
Available, Press the 'Memory' button to start

sampling frequency: 100 ms.
collecting memory data. Ring freq ¥ e

Results refresh: 1000 «~ | ms.




[Toaknro4yeHue
npodannepa

YaaneHoe JlokanbHoe

JavaAgent JMX, RMI




[TogkntovyeHune
npogannepa

YananeHoe JlokanbHoe

JavaAgent JMX, RMI

YourKit Java

JProfiler Profiler




YaaneHHoe nogknio4vyeHue K JavaAgent

1. Co3pnaTtb Persistent Storage nnu katanor Ha NodeHost (hostpath)
2. Deployments: cMOHTUpOBaTb KaTasnor B noay

3. Kubectl (cp): 3arpy3uTb B kKaTanor npodannep ansa Linux

4. Deployments: yka3zaTb NyTb K javaagent n cBo60gHbIN NOPT

5. Service: oTkpbITb NodePort unu cgenatb Port Forward (Kubectl)
6. 3anyctutb npodannep nokanbHo (JProfiler, YourKit)

7. Co3paTtb yaaneHHoe nogkntoveHne u npopunnpoBaTh

e Bcero oauH ceteBou NopTt
e MOXHO NOAKNOUYUTBLCA K 2+ nogamM oaHOro cepBuca




[TogkntovyeHune
npogannepa

YananeHoe JlokanbHoe

JavaAgent JMX, RMI

YourKit Java

JProfiler Profiler




-- 64-BIT WINDOWS

Setup Executable with JRE (108 MB)
ZIP Archive (173 MB)

Supported architectures: x64/AMD64
Supported versions: 10/8/7, Server 2019/2016/2012




& 8 gj-technologies.com/download/jprofiler/files

i LINUX

Setup Executable (64 MB)
RPM (107 MB)
DEB (107 MB)
TAR.GZ Archive (107 MB)

Supported architectures: x86, x64/AMD64, PPC, PPC64,
PPC64LE, ARMv7, ARMV8




- naBHas MNoaenntbes Bua

<« v 4 ~ Monb3oBatenn > VTB2 > 3arpysku > jprofiler_linux_12_0_2.tar > jprofiler_linux_12_0_2 > jprofiler12.0.2 > bin
(1 Wwma . Tun Pa3mep
»& BbICTpbIN AOCTYN

helper Manka ¢ dpainamm
@ OneDrive linux_musl-x64 Manka c dainnamm
3 3707 KOMMbIOTEP linux-aarch64 Manka c dannamm
linux-armhf Manka c dannamm
P Cem linux-ppc Manka ¢ daitnamu
linux-ppc64 [Nanka ¢ parinamu
linux-ppc64le Manka c dainamu
linux-x64 [anka ¢ arinamu
linux-x86 [anka ¢ arnamu
options [anka ¢ arnamu

<] agentjar Executable Jar File 1177 Kb

2| antjar Executable Jar File 40 Kb

arguments dainn 14 Kb




Ana Alpine Linux: linux_musl-x64

<« v 4 ~ Monb3oBatenn > VTB2 > 3arpysku > jprofiler_linux_12_0_2.tar > jprofiler_linux_12_0_2 > jprofiler12.0.2 > bin
(1 Wwma . Tun Pa3mep
2 BbICTpbIN AocTyn

helper Manka ¢ dpainamm
@ OneDrive linux_musl-x64 Manka c dainnamm
3107 KOMMbIOTEP linux-aarch64 Manka c dannamm
linux-armhf Manka c dannamm
P Cem linux-ppc Manka ¢ daitnamu
linux-ppc64 [Nanka ¢ parinamu
linux-ppcé4le Manka c dainamu
linux-x64 [anka ¢ arinamu
linux-x86 [anka ¢ arnamu
options [anka ¢ arnamu

£ agent,jar Executable Jar File 1177 Kb

£ antjar Executable Jar File 40 Kb

arguments dainn 14 Kb




Ansa CentOS, RHEL v gpyrux: linux-x64

<« v 4 ~ Monb3oBatenn > VTB2 > 3arpysku > jprofiler_linux_12_0_2.tar > jprofiler_linux_12_0_2 > jprofiler12.0.2 > bin
(1 Wwma . Tun Pa3mep
2 BbICTpbIN AocTyn

helper Manka ¢ dpainamm
@ OneDrive linux_musl-x64 Manka c dainnamm
3107 KOMMbIOTEP linux-aarch64 Manka c dannamm
linux-armhf Manka c dannamm
P Cem linux-ppc Manka ¢ daitnamu
linux-ppc64 [Nanka ¢ parinamu
linux-ppcé4le Manka c dainamu
linux-x64 [anka ¢ arinamu
linux-x86 [anka ¢ arnamu
options [anka ¢ arnamu

£ agent,jar Executable Jar File 1177 Kb

£ antjar Executable Jar File 40 Kb

arguments dainn 14 Kb




B Pods / Exec nocmoTpeTb Ha Bepcuio OC

Ans Alpine nonyuuTtcs Tak

$ cat /etc/os-release
NAME="Alpine Linux"
ID=alpine

Ona apyrux OC nonyyuTtca gpyroe umsa

$ cat /etc/os-release
NAME="Cent0S Linux"
VERSION="7 (Core)"




B Deployment cMOHTUpOBaATb U NOAKNIOUYUTD areHT

kind: Deployment
spec:
template:
spec:
volumes:
- name: jprofiler
hostPath:
path: /opt/data/jprofilerl12.0.2/bin/linux_musl-x64
contalners:
- name: test-webserver
env:
- name: JAVA_OPTIONS
value: -agentpath:/tmp/jprofiler/libjprofilerti.so=port=8849,nowait
volumeMounts:
- name: jprofiler
mountPath: /tmp/jprofiler




Ona CentOS: linux-x64 BmecTo linux_musl-x64

kind: Deployment

spec:
template:
spec:
volumes:
- name: jprofiler
hostPath:
path: /opt/data/jprofilerl2.0.2/bin/1linux-x64
contalners:
- name: test-webserver
env:

- name: JAVA_OPTIONS
value: -agentpath:/tmp/jprofiler/libjprofilerti.so=port=8849,nowait
volumeMounts:
- name: jprofiler
mountPath: /tmp/jprofiler




nansa Apyroro cepeuCa MOXXKHO OCTaBUTb BCe TaKXXe

kind: Deployment
spec:
template:
spec:
volumes:
- name: jprofiler
hostPath:
path: /opt/data/jprofilerl2.0.2/bin/1linux-x64
containers:
- name: test-webserver-other
env:
- name: JAVA_OPTIONS
value: -agentpath:/tmp/jprofiler/libjprofilerti.so=port=8849,nowait
volumeMounts:
- name: jprofiler
mountPath: /tmp/jprofiler




&) JProfiler

\_/iew Profiling Window Help

» Start Center Ctrl-O h
" New Window Ctrl+Alt-O
T Compare Snapshots in New Window ert]g
4 Attach Current Session F11 ling
€ Quick Attach Ctrl+Alt-A
Integration Wizards >
Conversion Wizards >

Open Session
Export Session Settings

Import Session Settings

B sae Ctrl-S
Open Snapshot
Recent Snapshots >
. Session Settings Ctrl-F11
General Settings Ctrl-F12

IDE Integrations

Close Session
Close Window Ctrl-W
Exit JProfiler Ctrl+Alt-X




@ Session Settings

Application Settings

Profiled JVM

Code Editor

E= Call Tree Recording

Call Tree Filters
Trigger Settings
Database Settings

Probe Settings

Advanced Settings

General Settings

Copy Settings From

Session name: = Sample Profiler + JDBC, HTTP, Exceptions Id: 105 €

Session Type

‘ Attach to an already running HotSpot JVM and profile it

Attach Attach type: () Select from all local JVMs @) Attach to remote JVM

l’ "

Launch Launch type: Application Web Start

Launch a new JVM and profile it

Profiled JVM Settings

If you have not yet prepared a JVM for profiling, it is recommended to run an integration wizard. It will create
the remote session for you.

Direct connectionto V¥ 127.0.0.1 Profiling port: = 8849 Default 0
e — —
(] Use SOCKS proxy
[:] Execute start command
[:] Execute stop command

[:] Open browser with URL

Connection timeout: 60 & seconds Config Synchronization Options

Java File Path

Note: the classpath is used for the bytecode viewer only.




@ Session Settings

Application Settings Method Call Recording Type

There are important trade-offs to be considered. Check out the in-depth explanation in the

* documentation.
E= Call Tree Recording

O Instrumentation &)

Method Call Recording All features Invocation counts Ideal for I/O bound code Careful with CPU bound code

Exceptional Methods Adjust call tree filters

Split Methods O rull sampling @
. Low overhead Ideal for finding CPU hot spots Better accuracy for CPU times Not all features
Call Tree Filters
O Async sampling (2]
| Trigger Settings Low overhead Best accuracy for CPU times Native sampling Only CPU times Not all features
Experimental HotSpot-API
; Database Settings
Enable sampling of native libraries
0 Probe Settings Async buffer size: 100 %
Common Options For Sampling 0

¥ Advanced Setti
vanced Settings
@ J (] Disable all filters for sampling

Sampling frequency: 5 % ms

Line Numbers

Record line numbers and show them in the call tree )

General Settings

Copy Settings From




@ Session Settings X

e o ) Database probes for RDBMS, Big Data and NoSQL databases:
Application Settings

l JDBC [record events, annotate into call tree view]

Call Tree Recording ‘ JPA/Hibernate [record events, annotate into call tree view]

Call Tree Filters

Trigger Settings l HBase

Database Settings

Probe Settings

O O MW T 44

Advanced Settings

General Settings Copy Settings From “ Cancel




€ Session Settings

Application Settings

Call Tree Recording

' Call Tree Filters

Trigger Settings

. Database Settings
’ Probe Settings

Built-In Probes
Script Probes

Custom Probes

& Advanced Settings

Built-in probes for JEE and JSE:

’ HTTP Server [record events]

’ HTTP Client [record events, annotate into call tree view]

a Web Services [record events, annotate into call tree view]
C—

' JNDI [record events, annotate into call tree view]
- JMS [record events, annotate into call tree view]
((fg)) RMI [record events, annotate into call tree view]
o Class Loaders
? Exceptions [record events]
——————
a Sockets [record events, annotate into call tree view]

Files [record events, annotate into call tree view]

@ Processes [record events, annotate into call tree view]

General Settings | | Copy Settings From

Cancel




@ Session Startup X

How should method calls be recorded?

There are important trade-offs to be considered. Check out the in-depth explanation in the
documentation. You can change this setting at any time later on.

% Instrumentation @
All features Invocation counts Ideal for |/O bound code

Careful with CPU bound code  Adjust call tree filters

% Sampling (Recommended) @

Low overhead Ideal for finding CPU hot spots  Better accuracy for CPU times

Not all features




€) Sample Profiler + JDBC, HTTP, Exceptions - JProfiler

Session View Profiling Window Help

re H 2 8 8 % C % Y g

Start Save Session Start Stop Start Add View
Detach , , , , Run GC Export ,
Center Snapshot Settings | Recordings Recordings Tracking Bookmark Settings
Session 1 CPU recording

. Configure Recording Profiles
- Telemetries

k4l Save Current Recordings As Profile

|
0:10 0:20

Overview
2 GB

Memory

M
Recorded Objects =mory

Recorded Throughput 0GB
3%
GC Activity

Classes GC Activity



€ Configure Recording Profiles

Configured recording profiles:

ﬁ CPU recording

JProfiler

% Please enter a name for the recording profile:

CPU, HTTP, JDBC, Exceptions

X




€ Configure Recording Profiles

Configured recording profiles:

1-9 CPU recording +

X

nﬁ CPU, HTTP, JDBC, Exceptions

CPU data E] Call tracer [:] Complexity data
E] Allocation call stacks E] Monitor recording [:] Custom probes

Record database probes: JDBC, JPA/Hibernate ¥
Record built-in probes:  HTTP Server, HTTP Client, Web Services, Class Loaders, E... ¥

Recording overhead:

e Help




€) Sample Profiler + JDBC, HTTP, Exceptions - JProfiler

Session View Profiling Window Help

r e H 2 8 8 & G % 2

Start Save Session Start Stop Start Add

Center Detach Snapshot Settings | Recordings| Recordings Tracking Run GC Bookmark Export
Session 1 CPU recording
I ] CPU, HTTP, JDBC, Exceptions
- Telemetries 4 Configure Recording Profiles A
k4 Save Current Recordings As Profile 4
Overview
2 GB
Memory
Memory

Recorded Objects
Recorded Throughput 0GB
3%
GC Activity

Clacecac GC Activity



[TogkntovyeHune
npogannepa

YananeHoe JlokanbHoe

JavaAgent JMX, RMI

YourKit Java

JProfiler Profiler
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[TopgKntoYeHune
npodgannepa

YpnaneHoe JlokanbHoe

[1o PID, Ha JavaAgent Java Fligth
neTty Recorder




[ToaknrovyeHume
npogannepa

YpaneHoe JlokanbHoe

1o PID, Ha JavaAgent Java Fligth
nety Recorder




Swiss Java Knife
(SJK) (peno3utopui
NnpoeKTa), NPOCTOM

Anekceun ParosuH



https://github.com/aragozin/jvm-tools

Ynpouw,eHHas HacTpouka JMX ana SJK

Oonuun JVM

-Dcom.sun.management.jmxremote
-Dcom.sun.management.jmxremote.port=9010
-Dcom.sun.management.jmxremote.auvthenticate=false
-Dcom.sun.management.jmxremote.ssl=false
#-Dcom.sun.management. jmxremote.rmi.port=9010
#-Dcom.sun.management. jmxremote. local.only=true
#-Djava.rmi.server.hostname=127.0.0.1




Ynpouw,eHHas HacTpouka JMX ana SJK

kind: Deployment
spec:
template:
spec:
contailners:

- name: test-webserver

env.

- name: JAVA_OPTIONS

value:

-Dcom.
-Dcom.
-Dcom.
-Dcom.

>_

sun

sun.
sun.
.management. jmxremote
sun.

management.jmxremote
management.jmxremote

management.jmxremote

.port=92010

.authenticate=false

.Ssl=false




3anyck SJK ocywectensaerca us POD-bl

Hantu uma nogbl <podname>

kubectl get pods | grep test-webserver
pod="<podname>"

Mpo6poc NOPTOB He HYXXEH, HY)XHO KonupoBaHue ¢aina

kubectl cp "sjk-0.17.jar" $pod:/tmp/sjk.jar

3anyck npogaunepa

kubectl exec $pod -- java -jar /tmp/sjk.jar stcap
--socket localhost:9010 --timeout 5m --sampler-interval 100ms

--output /tmp/result.sdt &

137



3anyck SJK u3 git bash ana Windows

duration=5m
pod="<podname>"
kubectl exec $pod -- sh -x -c \
"java -jar  /tmp/sjk.jar
-X stcap
--socket localhost:9010
-—timeout $duration
--sampler-interval 100ms
--output /tmp/result.sdt
>/tmp/result.out.txt
2>/tmp/result.error.txt ;
echo Complete" &




CkauuBaHue pesynbratoB Yepe3 kubectl exec

#!/bin/sh
pod="<podname>"
currdir=$(pwd)
currdate=$(date '+%Y-%m-%d_%H-%M-%S")
# Katanor ¢ pe3y/ibrartamu
result="$currdir/$currdate/$pod/"
mkdir -p "$result"”
cd "$result"”
# YnakoBaTtb @avine /tmp/result.* POD-b v pacnakoBaTb JIOKAJ/1bHO
kubectl exec $pod -- sh -c 'cd /tmp ; tar cf - result.*' \

| tar xf - -C "$result"”
explorer .
cd "$currdir"




[TogKkntoveHune
npodgannepa

YaaneHoe JlokanbHoe

[M1o PID, Ha JavaAgent Java Fligth
neTty Recorder




nnnnnnn

YnpaeneHue Java
Flight Recorder (6nor
HI'IO Kpucta Ha habr)

I W W — N

BMKTOp Bepouukuii
—

141


https://habr.com/ru/company/krista/blog/532632/

XX:StartFlightRecording=disk=true, maxsize=1g, maxage=24h, f1i
lename=/tmp/recording.jfr \ -
XX:FlightRecorderOptions=repository=/tmp/

diagnostics/, maxchunksize=1m, stackdepth=1024

e disk=true 3anucb Ha AUCK, a He B NaMATb

e maxsize=1g, maxage=24h 4ytobbl ANCK He NepenosIHUICS

e filename=/tmp/recording. jfr napametpbl JFR

e repository=/tmp/diagnostics/ katanor pesynbtaToB

e maxchunksize=1m pa3mep oaHoro danna éyaet 2-3 Mbant

e stackdepth=1024 rnybmnHa cteka yBenn4yeHa .




[MapameTpbl JFR: filename=MNyTb-K-hanny

e [TapameTpbl No ymonyanuto B panne jre\lib\jfr\default.jfc
e ®ann B popmate XML
e Mo)Ho pepakTmpoatb B JMC




[MapameTpbl JFR MoXHO pepakTuposatb B JMC

Start Flight Recording

Edit recording settings and then click Finish to start the flight recording.

Destination File: Chtemp'flight_recording_localhost®010_2,jfr

Mame: ‘ My Recording

(®) Time fixed recording

Recording time: ‘ 1 min

() Continuous recording

Maximum size:

Maximurmn age:

Event settings: | Settings for 'My Recording' - last started w

Description:

Template Manager

These settings were used to start the recording 'Chternphflight_recording_localhost9010_1,jfr'.

MNote: Time fixed recordings will be autornatically dumped and opened.

Cancel

Flight Recording Template Manager

Templates for recording configurations are useful to repeatedly make flight
recordings with the same settings, Mote that templates created with a specific

a}? Continuous - on server (JDE 9+)
@&
1= Prof (JOK 9+)
88 Profiling - on server (JDK 9+)
| Settings for 'My Recording' - last started (JDK 9+)

Edit
Import Files...
Export File...
Rermove
Mew
Duplicate

Refresh from server




YnpouwieHHaa HacTpouka Java Flight Recorder

kind: Deployment
spec:
template:
spec:
containers:
- name: test-webserver
env:
- name: JAVA_OPTIONS
value: >

-XX:StartFlightRecording=disk=true, maxsize=1g
-XX:FlightRecorderOptions=repository=/tmp/results, maxchunksize=1m, stackdepth=1024




ToHKast HacTpouka Java Flight Recorder

C dannom HacTpoek /tmp/jfr/prof.jfc

kind: Deployment
spec:
template:
spec:
volumes:
- name: jfr
hostPath:
path: /opt/data/jfr
containers:
- name: test-webserver
env:
- name: JAVA_OPTIONS
value: >—
-XX:StartFlightRecording=disk=true, maxsize=1g, filename=/tmp/jfr/prof.jfc
-XX:FlightRecorderOptions=repository=/tmp/results, maxchunksize=1m, stackdepth=1024
volumeMounts:
- name: jfr
mountPath: /tmp/jfr




ToHKast HacTpouka Java Flight Recorder

®ann HacTpoek prof.jfc coxpaHsieTcsa BO BHELWHUIA KaTanor

kind: Deployment
spec:
template:
spec:
volumes:
- name: jfr
hostPath:
path: /opt/data/jfr # Katanor /opt/data/jfr c ¢avinom prof.jfc
containers:
- name: test-webserver
env:
- name: JAVA_OPTIONS
value: >—
-XX:StartFlightRecording=disk=true, maxsize=1g, filename=/tmp/jfr/prof.jfc
-XX:FlightRecorderOptions=repository=/tmp/results, maxchunksize=1m, stackdepth=1024
volumeMounts:
- name: jfr
mountPath: /tmp/jfr




ToHKast HacTpouka Java Flight Recorder

BHewHun KaTanor ¢ pannom MmoHTupyetcsa B Pod

kind: Deployment
spec:
template:
spec:
volumes:
- name: jfr
hostPath:
path: /opt/data/jfr
containers:
- name: test-webserver
env:
- name: JAVA_OPTIONS
value: >—
-XX:StartFlightRecording=disk=true, maxsize=1g, filename=/tmp/jfr/prof.jfc
-XX:FlightRecorderOptions=repository=/tmp/results, maxchunksize=1m, stackdepth=1024
volumeMounts:
- name: jfr
mountPath: /tmp/jfr  # MowTupyem /opt/data/jfr s /tmp/jfr




ToHKast HacTpouka Java Flight Recorder

®dann HacTpoek prof.jfc nepepaerca B JAVA_OPTIONS

kind: Deployment
spec:
template:
spec:
volumes:
- name: jfr
hostPath:
path: /opt/data/jfr
containers:
- name: test-webserver
env:
- name: JAVA_OPTIONS
value: > # lepegaem nytb /tmp/jfr/prof.jfc B napametTp filename
-XX:StartFlightRecording=disk=true, maxsize=1g, filename=/tmp/jfr/prof.jfc
-XX:FlightRecorderOptions=repository=/tmp/results, maxchunksize=1m, stackdepth=1024
volumeMounts:
- name: jfr
mountPath: /tmp/jfr




[ToaknrovyeHume
npogannepa

YpaneHoe JlokanbHoe

Mo PID, Ha JavaAgent Java Fligth
nety Recorder

Async JProfiler B YourKit B
Profiler hann hann




[Toakno4veHmne
npodannepa

YpaneHoe JlokanbHoe

o PID, Ha JavaAgent Java Fligth
nety Recorder

AKTuUBaLUS Ha ypoBHe AKTuBaLUuS AKTUBaLUuS
JMX notokoB OC JVM Agent JFR

Async
Profiler




JlokanbHoOe

[1o PID, Ha JavaAgent Java Fligth
nety Recorder

AKTuBauUus Ha ypoBHe AKTuBauUusd AKTuBauusd
JMX notokoB OC JVM Agent JFR

Async
Profiler




Flame Gra ph Produced by async-profiler

Async Profiler,
nopgaep)xka Alpine
Linux u He TONbKO

I I L ____djavafx/scen

AHppen MNaHbruH
F-1

__X.. com/sun/javafx/application/PlatformImpl$$Lambdas$52/1..

Int.. com/sun/javafx/application/PlatformImpl$$Lambda$53/2335..  com/sun/j.. com/sun/javafx/tk/quantum/SceneState$$Lambda$205/1725489206.run 153


https://github.com/jvm-profiling-tools/async-profiler
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dakTopbl BbibOpa KOHTEUHEPOB
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. Downloads Stars
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Container
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. Downloads Star
By fabric8 « Updated 5 months ago

Fabric8 Java Base Image (UBI, OpenJDK 11, JDK)
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[MonynapHbie o6pa3bl ¢ OpenJDK

_E--m

CentOS 8/11 |JRE 10M

java-centos-o nenjdk8-jre CentOS |8 JRE | 100k
java-centos-openjdk8-jdk CentOS |8 JDK | 100k
java-alpine-openjdk8-jre Alpine 8 JRE | 100k
java-alpine-openjdk8-jdk Alpine 8 JDK | 100k

java-alpine-openjdk11-jre Alpine 11 JRE | 100k



https://hub.docker.com/r/fabric8/s2i-java
https://hub.docker.com/r/fabric8/java-centos-openjdk8-jre
https://hub.docker.com/r/fabric8/java-centos-openjdk8-jdk
https://hub.docker.com/r/fabric8/java-alpine-openjdk8-jre
https://hub.docker.com/r/fabric8/java-alpine-openjdk8-jdk
https://hub.docker.com/r/fabric8/java-alpine-openjdk11-jre

[MonynapHbie o6pa3bl ¢ OpenJDK

npodgannepos

OnepaunoHHas cucTea CentOS Alpine

Bepcua Java B OpendDK 8 11

ChencTaa basnaborky JRE (HeT dev JDK (ecTb dev
PEA Pasp tools) tools)

MapkupoBka Ans linux-x64 linux-musl-x64




:= README.md

Download

Current release (2.0):

e Linux x64 (glibc): async-profiler-2.0-linux-x64.tar.gz

® |Linux x86 (glibc): async-profiler-2.0-linux-x86.tar.gz

e Linux x64 (musl): async-profiler-2.0-linux-musl-x64.tar.gz
® Linux ARM: async-profiler-2.0-linux-arm.tar.gz

e Linux AArch64: async-profiler-2.0-linux-aarch6é4.tar.gz

® macOS x64: async-profiler-2.0-macos-x64.tar.gz

e Converters between profile formats: converter jar
(JFR to Flame Graph, JFR to FlameScope, collapsed stacks to Flame Graph)

Previous releases



[MonynsipHble o6pa3bl ¢ OpenJDK

OnepaunoHHada cucrea

Alpine

Bepcua Java B OpenJDK

11

CpencTtBa pa3paboTku

JDK (ecTtb dev tools)

MapkupoBKa ansi npogannepon

linux-musl-x64

e DevTools ecTb, HO UX Kak 6bl HET, He paboTaroT yTUNnUTbI jemd, ...
e K cyacTtbto B Async Profiler ectb yTunura jattach

e jattach — aHanor jcmd n oHa pa6oTtaet B Alpine BHyTpu Docker




Async Profiler, nogaep>xka Alpine Linux

UuU__JuUl.. SUIlI_UIlCUL__ATLTIL

do_sof.. _ dev_queue_xmit
__loca.. dev_queue_xmit
ip_finish_output2
__ip_finish_output
ip_finish_output

ip_output
ip_local_out
C.. __ip_queue_xmit
C.. ip_queue_xmit
Je- __ tcp_transmit_skb e..
co.. javafx/.. tcp_write_xmit d..
co.. javafx/.. tcp_push_one S..
com.. j.. javafx/s.. tcp_sendmsg_locked ..
com/.. javafx/.. javafx/s.. tcp_sendmsg d..
com/.. javafx/s.. javafx/s.. inet_sendmsg i..
com/.. javafx/s.. javafx/scen.. sock_sendmsg .
java.. javafx/s.. javafx/scen.. sock_write_iter i..
com/s.. javafx/s.. javafx/stage/Win.. e do_iter_readv_writev i..
com/s.. javafx/b.. javafx/beans/pro.. .. do_iter_write i..
d com/s.. javafx/b.. javafx/beans/pro.. d.. vfs_writev _
s javaf.. javafx/s.. javafx/stage/Win.. .. do_writev i..
s demo/parall.. javafx/s.. javafx/stage/Win.. .. __X64_sys_writev _
s.. demo/parallel/.. javafx/s.. javafx/stage/Sta.. jav.. do_syscall_64
_ra.. j demo/parallel/Main.start com.. entry_SYSCALL_64_after_hwframe
try.. c.. com/sun/javafx/application/LauncherImpl.lambda$.. com.. __writev
wak.. C com/sun/javafx/application/LauncherImpl$$Lambda.. jav.. Java_com_sun_glass_ui_gtk_GtkView__1uploadPixelsDirect
do_.. com/sun/javafx/application/PlatformImpl.lambda$runAn.. com.. com/sun/glass/ui/gtk/GtkView._uploadPixelsDirect
__X.. com/sun/javafx/application/PlatformImpl$$Lambdas$52/1.. com/s.. com/sun/glass/ui/gtk/GtkView._uploadPixels
do_.. com/sun/javafx/application/PlatformImpl.lambda$null$172 com/sun/j.. com/sun/glass/ui/View.uploadPixels
ent.. com/sun/javafx/application/PlatformImpl$$Lambda$54/114.. com/sun/j.. com/sun/prism/PresentableState.uploadPixels
pth.. java/security/AccessController.doPrivileged com/sun/j.. com/sun/javafx/tk/quantum/SceneState.access$001
Obj.. com/sun/javafx/application/PlatformImpl.lambda$runLater.. com/sun/j.. com/sun/javafx/tk/quantum/SceneState.lambdas$uploadPixels$305

Int.. com/sun/javafx/application/PlatformImpl$$Lambda$53/2335.. com/sun/j.. com/sun/javafx/tk/quantum/SceneState$$lLambda$205/1725489206.run
J.. com/sun/alass/ui/InvokelLaterDispatcher$Future.run



https://github.com/jvm-profiling-tools/async-profiler

NMoakniouyeHne npodannepa K JVM B Kubernetes

Oco6eHHOCTH nNpodainepos

MoaknroveHne
npodannepa
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Mo PID, Ha
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MpocTo AkTnBaumna | HayposHe J AktuBauusa § AkTuBauums
MBean JMX notokos OC § JVM Agent JFR

JDK Fligth
Recorder

JavaAgent
JavaAgent g

Async JProfiler B YourKit B
Profiler dann dann

VisualVM n f§ YourKit Java
Startup Profiler

Async

JFR B dain
Profiler

JProfiler VisualVM




Bbi6op KonnyecTBa
perJiuk cepeuca m

MHCTPYMEHTa

Oco6eHHocTU Kubernetes

Npodannep
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KaK NOBTOPUTb
negpekrt?

Py4dHble Tonbko noa
3anpochobl Harpyskou
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penJink




HecKonbKoO
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3aBUCAT apyrue?
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Kak aHanu3aupoBaTb
pe3ynbTaThbl

npoduaupoBaHus




Kak aHanusupoBaTb pe3ynbTtaTbl NpodpuinpoBaHus

AHanus pe3ynbTaToB CEMMN/IMPOBaHUA

1. BusayanbHO oueHUTb paboTy NOTOKOB

2. CobpaTb CTaTUCTUKY N0 paboTe NOTOKOB

3. BbibpaTb Npob6aeMHble NOTOKU, UCKITHOYNTb HECYLLIECTBEHHbIE
4. CobpaTb CTAaTUCTUKY N OTYET TOSIbKO NO Bbl6paHHbIM NOTOKAaM
5. BbibpaTb NpobsieMHble METOAbI, BbIAENUTb UX B CTaTUCTUKE

6. BbigenuTtb o)XxngaHme BHELWHNX CepBUCOB U CUCTEM

/. HanoXuTb CTaTUCTUKY NO NporpaMMHbIN KO, cepBUca




Kak Bu3yasnbHO
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KnwoyeBblie NOTOKHU
JVM pnsa Spring Boot
cepBuca




YTO MOXXHO UCKJTIOMUTDb U3 AeTaNlbHOro aHasan3a

ocTaToO4YHO CTaTUCTUKY NOCMOTpPETDb

e RMI n JMX - 310 camMo npodpunnpoBaHne 1 MOHUTOPUHT

RMI Scheduler

RMI TCP Accept

RMI TCP Connection

JMX server connection timeout

o O O O

e kafka-coordinator-heartbeat-thread
e Reference Handler

e Finalizer

e GC Daemon




Kno4yeBblie NMOTOKMN

MocMoTpeTb Ha CTaTUCTUKY U 3arfsiHYyTb BHYTPb

e http-nio-8080-exec-HomMep

o http-nio-8080-exec-1
o http-nio-8080-exec-2

e Thread-pool-Homep
e Thread-Homep

e OkHttp

e WebSocket

e SockJS




CtaTucrtuka
BbINOJIHEHUA KoJa B

O HOM NOTOKe
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CtaTucrtuka

BbiNMOJIHEHUA KO/Za B
HECKOJIbKUX NMOTOKaAX




3agaeM HaCTPOMUKMU M NMOTOKMU ANSA aHaNu3a

reportFolder=$(pwd)
java="java"
sjk="$java -jar ../sjk-0.17.jar"

declare -A threads

threads=(\

"_allt]=ta+t o\

["http-nio- 8080—exec"]='http—nio—seso-exec.+' \
"pool-3-thread"]='pool-3-thread-.+" \

["OKkHttp https"]="OkHttp https.+' \

"Thread 2"]— Thread 2 \

r \




Bbigensaem cTaTUCTUKY NO NoToKam B hann

U cTpoumM ructorpamMmy no Bbife/IeHHOU CTaTUCTUKE

for thread in "${!threads[@]}"
do
mkdir "${reportFolder}/${thread}"

$sjk \

stcpy \

——input "${reportFolder}/sjk.sdt" \
--thread-name "${threads[$thread]}" \
-—trace-filter "!sun.misc.Unsafe.park" \
—-output "${reportFolder}/${thread}.sdt"

$sjk \

ssa \

—file "${reportFolder}/${thread}.sdt" \
--histo \

> "${reportFolder}/${thread}/${thread}.histo.txt"
done




Bbigensaem cTaTUCTUKY NO NoToKam B hann

Unu flame-pguarpammy no BbieNeHHON CTaTUCTUKE

for thread in "${!threads[@]}"
do
mkdir "${reportFolder}/${thread}"

$sjk \

stcpy \

——input "${reportFolder}/sjk.sdt" \
--thread-name "${threads[$thread]}" \
--trace-filter "!sun.misc.Unsafe.park" \
——output "${reportFolder}/${thread}.sdt"

$sjk \

ssa \

—file "$reportFolder/${thread}.sdt" \
--flame \

—--width 2600 \

> "${reportFolder}/${thread}/${thread}.flame.svqg"




b sun.nio.fs.UnixNativeDispatcher.rename0 (4668 samples, 39.83%) J—




<»r http-nio-8080-exec.histo.txt % v
1 Trc (%) Frm N Term (%) Frame i -
2 4668 39 4668 4668 39 sun.nio.fs.UnixNativeDispatcher.rename@(Native Method)

3 2732 23 2732 2732 23% java.lang.Throwable.fillInStackTrace(Native Method)
4 957 8 957 957 8% java.net.SocketInputStream.socketReadd(Native Method)
5 865 7 865 862 7% sun.nio.fs.UnixNativeDispatcher.lstat@(Native Method)
6 613 5 613 613 5% sun.nio.fs.UnixNativeDispatcher.access@(Native Method)
7 137 1 137 137 1% sun.misc.URLClassPath.getlLoader(URLClassPath.java:504)
8 132 1 132 132 1% org.apache.tika.io.LookaheadInputStream.<init>(LookaheadInputStream.java:68)
9 112 o 112 112 ©% sun.nio.fs.UnixNativeDispatcher.open@(Native Method)
10 100 © 1690 100 ©% java.util.zip.Inflater.inflateBytes(Native Method)
11 85 © 85 77  ©% java.lang.UNIXProcess.forkAndExec(Native Method)
12 72 © 72 72 0% sun.nio.ch.FileDispatcherImpl.read@(Native Method)
13 59 © 59 59 ©% sun.nio.ch.FileDispatcherImpl.close@(Native Method)
14 57 © 57 57 ©% java.util.Arrays.copyOfRange(Arrays.java:3664)
15 55 © 55 55 ©% java.net.SocketOutputStream.socketWrited(Native Method)
16 3352 28 3917 47  ©% java.security.AccessController.doPrivileged(Native Method)
17 40 0 40 49 9% java.lang.ClassLoader.findLoadedClass@(Native Method)
18 34 0 34 34  ©% Jjava.lang.Object.hashCode(Native Method)
19 34 9 34 34  ©% Jjava.lang.String.indexOf(String.java:1769)
20 31 © 31 31 0% org.apache.catalina.webresources.CachedResource.validateResources(CachedResource.java:138)
21 31 © 31 31 0% java.lang.AbstractStringBuilder.<init>(AbstractStringBuilder.java:68)
22 91 © 91 29 0% sun.misc.URLClassPath$Loader.findResource(URLClassPath.java:701)
23 88 © 88 29 0% java.net.URL.toExternalForm(URL.java:929)
24 29 © 29 29 0% sun.misc.URLClassPath.getNextLoader(URLClassPath.java:479)
25 27 © 27 27 0% sun.nio.ch.NativeThread.current(Native Method)
26 27 © 27 27  ©% Jjava.io.RandomAccessFile.opend(Native Method)
27 2747 23 2747 21 0% org.springframework.boot.loader. jar.JarURLConnection.getInputStream(JarURLConnection.java:179)
28 21 0 21 21  ©% Jjava.io.FileOutputStream.writeBytes(Native Method)
29 21 © 21 21  ©% java.lang.System.identityHashCode(Native Method)
30 20 © 20 19 0% org.springframework.util.AntPathMatcher.doMatch(AntPathMatcher.java:195)
31 18 © 18 18 0% sun.nio.ch.FileDispatcherImpl.write@(Native Method)
32 16 © 16 16 0% org.springframework.boot.loader.jar.Handler.getFileFromContext(Handler.java:194)
33 39 © 39 14 0% java.net.URL.<init>(URL.java:622)
34 12 o 12 12 9% java.util.Arrays.binarySearch@(Arrays.java:1921)
35 12 o 12 12 ©% sun.nio.ch.EPollArrayWrapper.interrupt(Native Method)
36 11 o 11 11  ©% Jjava.net.Inet6AddressImpl.getHostByAddr(Native Method)
37 11 o 11 11 % java.util.Arrays.copyOf(Arrays.java:3332)
38 11 o 11 11 0% java.util.zip.ZipFile.read(Native Method)
39 11 o 11 11 0% java.lang.Class.isAssignableFrom(Native Method)
40 11 o 11 11 0% java.io.UnixFileSystem.getBooleanAttributes@(Native Method)
41 48 0 48 106 0% java.util.HashMap.hash(HashMap.java:339)
42 10 © 10 106 9% sun.reflect.Reflection.getCallerClass(Native Method)

) Line 1, Column 1 Spaces: 2
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sun.re.. sun.reflect.Gener.. sun.retlect.GeneratedMethodAccessorl91/.invoke

org.spring.. org.springframework... org... org.. org.springframework.aop.interceptor.Exposelnvocationlnterceptor.invoke

org.spring.. org.springframework... org... org.. org.springframework.aop.framework.ReflectiveMethodInvocation.proceed

org.spring.. org.springframework... org... org.. org.springframework.aop.framework.CglibAopProxy$DynamicAdvisedInterceptor.intercept

ru.vtb.dbo.. ru.vtb.dbo.statement.. ru.v.. ru... ru.vtb.dbo.statement.resource.client.StatementResourceV5Impl$$EnhancerBySpringCGLIB$$95bec953.organizationsSearch

sun.reflec.. sun.reflect.Generate.. sun...  sun.. sun.reflect.GeneratedMethodAccessor1983.invoke
oke sun.reflect.DelegatingMethodAccessorImpl.invoke

java.lang.reflect.Method.invoke

ocableHandlerMethod.doInvoke org.springframework.web.method.support.InvocableHandlerMethod.doInvoke
ocableHandlerMethod.invokeForRequest org.springframework.web.method.support.InvocableHandlerMethod.invokeForRequest
annotation.ServletInvocableHandlerMethod.invokeAndHa.. org.springframework.web.servlet.mvc.method.annotation.ServletInvocableHandlerMethod.invokeAndHandle
annotation.RequestMappingHandlerAdapter.invokeHandle.. org.springframework.web.servlet.mvc.method.annotation.RequestMappingHandlerAdapter.invokeHandlerMethod
annotation.RequestMappingHandlerAdapter.handleInternal org.springframework.web.servlet.mvc.method.annotation.RequestMappingHandlerAdapter.handleInternal
\bstractHandlerMethodAdapter.handle org.springframework.web.servlet.mvc.method.AbstractHandlerMethodAdapter.handle
et.doDispatch org.springframework.web.servlet.DispatcherServlet.doDispatch
et.doService org.springframework.web.servlet.DispatcherServlet.doService
let.processRequest org.springframework.web.servlet.FrameworkServlet.processRequest
let.doGet org.springframework.web.servlet.FrameworkServlet.doPost

let.service

ternalDoFilter
Filter

ilter
ternalDoFilter
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16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

rescan.stmt.sh X v

["pool-1-thread"]="'pool-1-thread.+" \
["pool-10-thread"]="'pool-10-thread.+"' \

[ "HikariPool-{N} connection adder"]='HikariPool-.+ connection adder' \
[ "kafka-producer-network-thread"]="kafka-producer-network-thread.+"' \
["http-nio-{N}-ClientPoller-{N}"]="http-nio-.+-ClientPoller.+" \
["statement-STMT_OVERDUE_PAYMENT"]-='statement-STMT_OVERDUE_PAYMENT.+' \
)

methods=(\ S—
["statement v5 ui statements organizations search (POST)"]='ru.vtb.dbo.statement.resource.clien
["statement v5 ui statements organizations {organizationId} accounts {accountId} dates search ( =
["statement v5 ui statements actions (GET)"]='ru.vtb.dbo.statement.resource.client.StatementRes
["statement v5 ui statements {statementId} operations {operationId} document (GET)"] 'Pu.vtb.dbfff7
["statement v5 ui statements {statementId} operations (GET)"]='ru.vtb.dbo.statement.resource.cl -
["statement v5 ui statements {statementId} (GET)"]='ru.vtb.dbo.statement.resource.client.Statem

)

thread "${!threads[@]}"

echo "${thread} - ${threads[$thread]}"

method "${!methods[@] }"

J Line 13, Column 25 Spaces: 4



BbinonHAaTb dunbTpauuio no meTogam

thread="http-nio-8080-exec"

for method in "${!methods[@]}"

do
$sjk \
stcpy \
——input "${reportFolder}/${thread}.sdt" \
-—trace-filter "${methods[$method]}" \
—output "${reportFolder}/${thread}.${method}.sdt"
mkdir "${reportFolder}/${thread}/${method}"

$sjk \
ssa \
—file "${reportFolder}/${thread}.${method}.sdt" \
--histo \

e @ mm @ >~ 7 0K £ . . Sy I A o S I A




O)>XxupaHue oTBeTa OT
SQL-cepBepa




C ponosnHuTenbHOU GunbTpaLnen

OT Postgre SQL Server, Hanpumep

$sik \

ssa \

--file "${reportFolder}/${thread}.${method}.sdt" \
--trace-filter "org.postgresql.jdbc" \
—-histo \

> "${reportFolder}/${thread}/${method}/${method}.jdbc.only.histo.txt"




C ponosnHuTenbHOU GunbTpaLnen

be3 Postgre SQL Server, HanpumMmep

$sjk \

ssa \

--file "${reportFolder}/${thread}.${method}.sdt" \
--trace-filter "!org.postgresql.jdbc" \
--histo \

> "${reportFolder}/${thread}/${method}/${method}.wo.jdbc.histo.txt"




ABTOMaTu3sauusa GopmMmupoBaHUa oTUYeTa

L7/ L pvLvi-i1O0-LIIT'CAdUu | pLvLL= 1LY LIIT'EdU . T A\

18 ["HikariPool-{N} connection adder"]='HikariPool-.+ connection adder' \
19 ["kafka-producer-network-thread"]="'kafka-producer-network-thread.+" \
20 ["http-nio-{N}-ClientPoller-{N}"]="http-nio-.+-ClientPoller.+" \

21 ["statement-STMT_OVERDUE_PAYMENT"]-'statement-STMT_OVERDUE_ PAYMENT.+' \
22 )

23

24 methods=(\ S—
25 ["statement v5 ui statements organizations search (POST)"]='ru.vtb.dbo.statement.resource.clien .
26 ["statement v5 ui statements organizations {organizationId} accounts {accountId} dates search (
27 ["statement v5 ui statements actions (GET)"]='ru.vtb.dbo.statement.resource.client.StatementRes
28 ["statement v5 ul statements {statementId} operations {operationId} document (GET)"] 'ru.vtb.db¢fi7“
29 ["statement v5 ui statements {statementId} operations (GET)"] 'Pu.vtb.dbo.statement.resource.cl;jf'“
30 ["statement v5 ui statements {statementId} (GET)"]='ru.vtb.dbo.statement.resource.client.Statem
31 ) ==
32

33 thread "${!threads[@]}"

34

35 echo "${thread} - ${threads[$thread]}"
36

37

38 echo "================================="
39

40 method "${ 'methods[@]}"

(J Line 13, Column 25 Spaces: 4 Bounf |
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BCIO KOMaHAY
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& Confluence confluence [poctpaHctBa v  [losb3oBatenn  Onpocbl  KaneHaapwu Co3patb  °°°

CrpaHuupbl /...

Export to CSV

AaTa

Lenb
Tecta

Mpodunnb
Harpysku

Cucrtema
CreHp,

3apava

Tvn TecTa

/ MpodunnposaHre Migration @ & o o -o 0 ﬁo 4 PepaktuposaHume * N36paHHOe ® Cneantb <% [oaennTbes

Copep>xaHune

e CopepxaHue
® 33ja4a
® Pe3y/bTaThl
* [lapameTpbl
® KonnuecTBo 3K3eMnaspoB CepBUCOB

2020-03-18 ® BbiaenieHHble pecypchbl

® Hactporikm ConfigMap
MpoduanposaHue migration-core, migration-dbo317, rupayment ® migration-core

® [ToTOKM

® [MoTtok SAVE_JOBS _POOL_thread-11
MpeaMurpauma Tpex opraHnsaumni, 1700 4OKYMEHTOB Y KaXZAOW. ® 29,5%

- BatchSaveService.createCont

ext - fromXML - nogrotoBka
migration-core 1.9.0.9, migration-dbo317 1.9.0.10, rupayment 1.22.1.2

3anpoca
Load-1 * 452%

- AbstractSimpleBatchintegrat
) VIBDBOMIGR-7571 - [migration-core] B meToze BatchSav or.save - OXujaHue oTBeTa OT
CO34aHNA JOKYMEHTOB) OTKa3 OT MOAYYEHUS N COXpaHeHuns Pr rupayment
AOKYMEHTOB Ha 25% ST ® 253%

- BatchSaveService.done

VTBDBOPPKO-28625 - [rupayment] B knac - toXML - 06paboTka oTBeTa

/migration/rupayments/batch) ecnv He aenat

Ha 3anpoc
Bi/l;:::EEuPaymentDto, TO co3paHue PTIM yck o migration-cbo317 p

® 45,2% - rupayment
VTBDBOPPKO-28640 - [rupayment] B knacce RuPay ® [loToKku

/migration/rupayments/batch He co3aaBaTb 3anmcb UC * 11% -

npeamMurpaumm  CREATED DeltaHistoryBuilderService.addHistor

yEntryBeforeCommit - Co3zaHu
MNpogunamposatne NCTOPUM NPU CO3AaHNM AOKyMn
e 97% -




[TuwiemM MHCTPYKLUUIO
no npodunnpoBaHUIo
B PY4YHOM peXXume




= & Confluence confluence nMpocrparcrea ¥  Monbsosatenn  More ¥ Cosaats

AEPEBO CTPAHWNL,

> OYHKUMOHaNbHOE TECTUPOBAHME

o L e e e e A i e R LT

onepaynoHHaa cnctemMa ncroab3yetca CeEperMCOM Hag0 A NOCMOTPETb Ha

ncxoaHbivi Docker-darin cepsmca nam NpocTo OTKPbITb KOHCOb Exec B noge
v Harpy3ouHoe TecTnpoBaHue cepsuca.

> ABTOMaTM3MPOBaHHOE TECTUPOBaHME

> ABTOoMaTuzauma B HT Ecam komaHaa

> Apxutektypa n Pecypcbl cTeHaoB HT v Mpowm cat /etc/os-release

v Ba3a 3HaHun
cat /etc/os-release
> 0. MoaroToBka pabouero mecta

* 1. Metoawuka, npoduib Harpysku, TpeboBaHuns nokaxeT Alpine Linux, TO B NyT1 NOAKAOUEHWS HaL0 OyaeT

> 2. Hactpoiika creHaa ncnosb3osatb linux_musl-x64

* 3. M3yyeHue paboTbl C CUCTEMOIA ecnn nokaxeT CentOS Linux, TO B NyTV NOAK/AKOYEHMA HAA0 byaeTt

MCNo/1b30BaTh NPOCTo linux-x64
> 4. Pa3paboTka TECTOB U1 3arnyLiek

cat /etc/os-release ana Alpine Linux > Pa3BepHyTb UCXOAHbIN KO
> 5. TeHepauus TECTOBbIX AaHHbIX /etc/ A P PHY A A

> 6. 3anyck TecTos cat /etc/os-release gnsa CentOS Linux > Pa3BepHYTb UCXOAHbIN KOA

> 7. AHann3 METPVK 1 JI0ToB

8. OpopmneHne OTUETa N NHCTPYKLMM v

L} VIHCTpyMeHTbI Ans NPOCTPaHCTBa « HaCTpOVI Ka cepBuca n




3anucbiBaeM Buaeo c
AeMOHCTpauuen
npodpunupoBaHus




[loarotoBUTH
MHCTPYKLMNIO

PacckasaTtb N MonyaTtb O
O Heu Hewu

3anucaTtb [lpocTo
BNOEO pacckasaTb




[lapHoe
npopunmposaHue wn
aHa/In3 pe3y/ibTaToB




[loarotoBUTH
MHCTPYKLMNIO

PacckasaTtb N MonyaTtb O
O Heu Hewu

3anucaTb [ToMoub,
BUAOEO COBMECTHO




[luwiemM CKpUNTDbI
aBTOMaTu3ayum
npodpunupoBaHus




[luwemM cKpunTbI
aBTOMaTu3ayum
npodpunupoBaHus




anMOHTMpOBaTb/3arpy3MTb npodaunnep




HactpouTb JAVA OPTIONS Ha npodpunupoBaHue




3anycTuTb npoclmnuposal-me




CkauaTb pe3yanaTb| npo¢uInpoBaHnA




=~ *6
kubectl java




kubectl, Web Ul (Dashboard)

kubectl



kubectl, Web Ul (Dashboard) Lens, .

Web Ul
I

"ll“lllli}
kubectl

l-d“

<,

Java
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> ABTOMaTM3MpPOBaHHOE TECTUPOBaHME
4 PenaktposaHue w B u3bpaHHoe ® Cneanb < HNoaenntbcs

v HarpysouHoe TecTMpoBaHue m 4
Crpanuubl /... / 7. AHann3 MeTpuK 1 J10ros b o 07 0“Y0%0

> AsTOoMatm3auug B HT
4 BbibepuTe Habop cepBUCOB:
> Apxutektypa 1 Pecypcbl cteHaoB HT v Mpom

v basza 3HaHWK Hanpumep Haxatb 1 + <Enter> ans Bbibopa cepBMcoOB rupayment 1 rupayment-async.

> 0. lMoarotoBka pabouero mMecra [ocTynHble HaboOPbI CEPBUCOB XpaHATCA B paiine select_pods.sh B dyHKLMM

. select_service. MNpn HeobX0ANMOCTM MOXHO A06aBNTb HOBbIN Habop CepBMCOB.
1. MeToaunka, npodub Harpysku, TpebosaHms

y B oTBeT nonyuntca Takol BbiBoa (kubectl Mo nmeHn cepemca HanaeT NoAbl):
> 2. Hacrpolika cTeHaa y A ( P A Abl)

* 3. V3yyeHune paboTbl ¢ cncTeMOW BbibpaHHble MoOAbl CepBUCOB:
> [CTeHn] [Habop] [CepBuc] [Moa]

4. PaspaboTka TecToB v 3arnyLuek kpe rupayment rupayment rupayment-6dob79fbé6d-
> 5. eHepaLysi TECTOBbIX AaHHbIX kpe rupayment rupayment-async rupayment-async-655b7
> 6. 3anyck TecToB g

> 7. AHanus MeTpUK v NOTOB Boibpare komariay:

* 8. OdpopMaeHMe OTUETA U UHCTPYKLNI 1 Komangsi:

* 3arywku 2 1) quit 5) clear_files

R 3 2) check files 6) start_profile_sijk_jmx
Appeer syiaea H1 4 3) check_jmx_port 7) download service log

> Metogonorus 5 4) upload files 8) download profile results

6  BbolbepuTe KoMaHAy:

> HT Mwurpatopa

> HT nHTerpauMoHHOW WiHbI 1B Hy>Hble KOMaHzabl:

> Mocneanue pesynbtatbl HT e 4 - 3arpy3uTb sjkjar B noay

* MpeanoxeHus ® 6 - 3anycTuTb NpoduaMpoBaHme BblIbpaB ANNTENBHOCTb NMPOGUAMPOBaHNA,

v Hanpumep 600s

e nopoxaatb 600s
L0 NHCTPYMeHTbI A8 NpOCTpaHCTBa « .
e 7 - cKayaTb JIOTM CcepBUCa B IOKa/bHbIW KaTanor target




[ToMelLaeM CKpUNTDI
B Cl/CD okpy>XeHue:

pno6asnsaem Web Ul







ona MUKpocepBUCOB
3ajaJd He cTaJjo Q
MeHblle

I'Ipocbavmep

Oco6eHHocTU Kubernetes




[NoakntouyeHue npodannepa K JVM B k8s

HNo6aBb pecypcos +1 CPU u ecnu JavaAgent, To u +1 GiByte HEAP
[Mpu 60onbLUON Harpy3ke Npopunnpym NoKanbHO, CEMIVTIUPOBAHUEM

Ans Alpine Linux Bbi6upan musl peanusauum MUHCTPYMEHTOB




KaK BbINOJIHATDL
aHaJIn3: OT NOTOKOB K

KoAy




AHanns pe3synbtaToB NpodUINpoBaHUSA

[locMoOTpeTb Ha NOTOKU BU3yaNlbHO

CobpaTtb CTaTUCTUKY NO NOTOKaM

HdeTtanusupoBaTtb paboTy NOTOKOB

JProfiler n YourKit Tak)xe nepexsaTtbiBatoT SQL n HTTP-3anpochbl
C SJK Hecno)XxHO aBTOMaTU3NpoBaTb (popMMUpoBaHMUe oT4yeTa

JDK Flight Recorder cobupaeT orpoMHoe KOJIMYECTBO METPUK




O6MeH 3HaHUAMM,
nepepava onbiTa,
aBTOMaTuU3auusa




O6MeH 3HaHuAMMU, Nepegava onbiTa, CKPUNTDI

JJOKyMeHTUpoBaTb pe3ynbraT

[lobpoXenaTenbHOCTb U TeprneHue

CTpeMuTbCA K aBTOMaTU3aLUun U perpecCUoHHOMY NpoduInpoBaHuio




[MpodunupoBaHue
JVM B Kubernetes :

Tpu 60onbLUKX WIAra




