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JFR TexHonorua c ncrtopuemn

HoBble dpuumn ¢ Karkgom
Bepcuen Open)DK

Y10 Mbl UMeem ceroaHsa?

JDK 25

JEP 509 / JEP 518 —-
y/lydlleHnA cemn/InpoBaHmnA

JEP 520 — TpaccupoBKka meToaos

HoBble aHHOTaUMKN AnA
NPUKA3AHbIX COObITUM




Y1o Takoe Java Flight Recorder?

[pogalnepsbl Oenamca Ha
= Xopolune
= becnnaTHble

" Java Flight Recorder



9noxa JRockit

JDK Flight Recorder noasunca 8 JRockit JVM

Npes “yepHoro AauimKka”

= Cobupaem curHasnbl B npouecce pabotbl

= CoxpaHaem ¢ann ¢ 3anNuUcbto
(buHapHbIN dopmaT, MeTafaHHble)

=  MoXem BOCCTaHOBUTb KapTUHY UHUMNAOEHTA MO 3aNUCU

2008 — BEA Systems npuobpeteHa Oracle
2010 — NocnegHAna sBepcusa JRockit - R28




Sl CREVERS

B Java 7, JDK Flight Recorder noasnsaetca 8 HotSpot JVM

B Java 8 auctpunbyTtms ot Oracle BkatouaeT

= JDK Flight Recorder
=  Mission Control
= Visual VM

JFR — nponpuneTtapHaa TexHonorua

[le4yanbHO M3BECTHbIN dnar
-XX:4+UnlockCommercialFeatures




Jnoxa Open JDK

C nossnenmnem OpenlDK, JDK Flight Recorder nepeporaaetcs
KaK open source NpoayKT

B Open JDK 11

= Hosbin JDK Flight Recorder

=  CraHpapTHaA AMueH3uA

= Mission Control — otaenbHbIN NPOAYKT

=  AP| ana npuknagHbix cobbITUIA U MHTErPaLUK
" MHCTPYMEHTbl KOMAHAHOW CTPOKMU




196
TUNOB cOb6bITUIA

TMNa cobbIThi

JDK25

JDK23
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Remote Streaming KomaHpa jfr view

Streaming API
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ApxuTteKTtypa Java Flight Recorder

VALY [MpunoxeHune
YnpasneHune /Q
ceccnamu @, - ) o
JFR |<
NMonyyeHune G &@
COBbITHIA o <\\®\@
T




CobbiTna JFR

[1pOCTaA CTPYKTYPa AaHHbIX

" CTporasa cxema Ana Kaxkaoro tmna cobbitnm
" ATpubyThI
" OnuUMOHANbHbIN CTEK-TPENC

YnobHo npeactasnAaTtb B Buae JSSON



CobbiTna JVM

KoHdurypauma n okpykeHme

MepemeHHble OKpyXeHua / HacTpolikun JVM / KoHdurypaums xenesa/ ...

“Knuwoukun” JVM

Komnunatop / safepoint / cbopka mycopa / ...

[MpodunmnposBaHme

CamnauposaHue / 10 / 6a1okuposku / exceptions / ...

3aecb moryT bbITb Balm cobbitTms!

McuepnbiBaloLMM KaTanor Mo BCEM BEPCUAM
https://sap.github.io/SapMachine/jfrevents
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HocTtynHble API

" YnpasaeHue JFR

Kak 3anycmumes JFR?
Ha cmapme JVM
> java -XX:StartFlightRecording:filename=/path/file.jfr

0715 /10KA/1bHOR20 rpoyecca

> jcmd <pid> JFR.start duration=60s filename=myrecording.jfr
yO0anEHHO

> Mission Control /JMX / ...
unu 4yepes API
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HocTtynHble API

" YnpasaeHue JFR

" CTPUMMHT cobbiTUI

[lo3sonsem nosyyames cobbimusa ¢ Mmasnol 3a0epi Kol
0719 0bpabomkKu
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Virtual thread — ceBexasa dumya JVM

[1o JDK24 6bina aKTyasibHa
npobnema c synchronized 6baokamwu

Mbl XOTUM BUOETb B MOHUTOPUHIE €CTb JIN Y HaC
Takaa npobnema?
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ObpaboTKa cobbiTnI

private final Timer meterRegistry.timer("jfr.thread.pinning");

void handle(RecordedEvent event) {

var thread=event.getThread() != null ? event.getThread().getlavaName() : "<unknown>";
var duration=event.getDuration();

var startTime=LocalDateTime.ofInstant(event.getStartTime(),Zoneld.systemDefault());
var stackTrace=formatStackTrace(event.getStackTrace(),STACK_TRACE_MAX_DEPTH);

log.warn("Thread '{}' pinned for: {}ms at {}, stacktrace: \n{}",
thread,
duration.toMillis(),
startTime,
stackTrace

);

timer.record(duration);
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CozgaHue n 3dlyCK ceCCnu

@Component
class JfrEventLifecycle implements SmartLifecycle {

@Override
public synchronized void start() {
recordingStream = new RecordingStream();

recordingStream.enable("jdk.VirtualThreadPinned").withStackTrace();
recordingStream.onEvent(
"idk.VirtualThreadPinned", virtualThreadPinnedEventHandler::handle);

recordingStream.setMaxAge(Duration.ofSeconds(10));

recordingStream.startAsync();
running = true;

jfr-thread-pinning-spring-boot - https://github.com/mikemybytes/jfr-thread-pinning-spring-boot
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HocTtynHble API

" YnpasaeHue JFR
" CTPUMMHT cobbiTUI
= [TybamKauma cobbiTun

[lo3sos19em 0o0bass1ame Hodble cobbimuAa U
peasu3086180Mb MOYKU cbopa menemempuu
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[Ty6anKauma cobbiTum

Co3aaTtb cBOM TMN COObLITUM 3TO NPOCTO!

package com.example.restservice;
import jdk.jfr.Event;

public class RestCallEvent extends Event {
public String path;
public String key;
public long dataSize;

@GetMapping("/set")
public String set(
@RequestParam(value "key") String Kkey,
@RequestParam(value = "val") String val) {
RestCallEvent event = new RestCallEvent();
event.begin();
event.key = key;
try {
store.put(key, val);
event.dataSize = val.length();
return val;
} finally {
event.end();
event.commit();
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JlocTtynHble API

YnpasneHue JFR
CTPUMMHT COObITUN
[Tybnnkaumna codbbiTnm
YTeHune JFR pamnos

[lo3s8os19em yumames cobbimus u3 ¢alisios 8
gopmame JFR
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JlocTtynHble API

YnpasneHue JFR
CTPUMMHT COObITUN
[Tybnnkauma cobbiTun

YTeHune JFR pamnos
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MHCTPYMEHTD!

7 Overview
» JMX Data Persistence Settings

~ Dashboard

Mission control

5 Automated Analysis Results

7 Java Application

Threads
Free Prysical Memory

"\ Fnvirnnment
‘.

Java Application

ana pabotbl ¢ JFR

# JVM Internals

Visual VM
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[58 Overview i Monitor [=] Threads (G Sampler
= VisualVM

Monitor
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PaboTa n3 KomaHAHOWM CTPOKKU

jemd <pid> JFR.start duration=60s filename=myrecording.jfr

15405:
Started recording 1. The result will be written to:

/path/to/myapp/myrecording.jfr

jfr print --json --events ThreadCPULoad myrecording.jfr

{
"recording": {
"events": [{
"type": "jdk.ThreadCPULoad",
"values": {
"startTime": "2025-10-01T05:42:25.358108188+03:00",
"eventThread": {
"osName": "C2 CompilerThreadl",
"osThreadId": 15733,
"javaName": "C2 CompilerThreadl",
"javaThreadId": 19,
"group": {
"parent": null,
"name": "system"
}

"virtual": false
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JQ KoH-¢y

jfr print --json --events ThreadCPULoad

myrecording.jfr | jq '

[.recording.events[]

)

select(.type == "jdk.ThreadCPULoad")
{
javaName: .values.eventThread.javaName,
user: .values.user,
system: .values.system} ]
group_by(.javaName)
map ({
javaName: .[0].javaName,
user: (map(.user) | add),
system: (map(.system) | add)
| sort_by(-.user)'

"javaName": "C2 CompilerThreadl",
"user": 1.4746960910000002,
"system": 0.0628239843

"javaName": "C2 CompilerThread0",
"user": 0.27601727600000003,
"system": 0.00119408049

"javaName": "C1 CompilerThreadQ",
"user": 0.11426830399999999,
"system": 0.00334142412

"javaName": "DestroyJavaVM",
"user": 0.029225044,
"system": 0.0012193053

"javaName": "http-nio-8080-exec-8",
"user": 0.0218696855,
"system": 0.0008536230300000001
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UJin ...

jfr view thread-cpu-load myrecording.jfr

Thread

Thread CPU Load

C2 CompilerThreadl
DestroyJavaVM

C2 CompilerThread0

C1 CompilerThread0
http-nio-8080-exec-10
http-nio-8080-exec-14
http-nio-8080-exec-3
http-nio-8080-exec-8
http-nio-8080-exec-1
http-nio-8080-exec-4
http-nio-8080-exec-6
http-nio-8080-exec-2
http-nio-8080-exec-7
http-nio-8080-exec-11
http-nio-8080-exec-12
http-nio-8080-exec-13
Attach Listener
http-nio-8080-exec-9
http-nio-8080-exec-5
JFR Periodic Tasks

[coNoNoNoNoNoNooNoNoNoNoNoNoNoNoNoNoN ol
[}
(<]
S

.02%

17%
17%

.07%
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MOKHO AaxKe 6e3 panna

jemd $PID JFR.view thread-cpu-load

Thread CPU Load
Thread System User
C2 CompilerThreadl 0.36% 5.29%
DestroyJavaVM 0.12% 2.92%
C2 CompilerThreado 0.02% 2.51%
C1 CompilerThreado 0.02% 0.40%
http-nio-8080-exec-10 0.00% 0.22%
http-nio-8080-exec-14 0.00% 0.22%
http-nio-8080-exec-3 0.00% 0.20%
http-nio-8080-exec-8 0.00% 0.20%
http-nio-8080-exec-1 0.00% 0.17%
http-nio-8080-exec-4 0.00% 0.17%
http-nio-8080-exec-6 0.01% 0.17%
http-nio-8080-exec-2 0.01% 0.15%
http-nio-8080-exec-7 0.00% 0.15%
http-nio-8080-exec-11 0.00% 0.15%
http-nio-8080-exec-12 0.02% 0.15%
http-nio-8080-exec-13 0.00% 0.15%
Attach Listener 0.01% 0.13%
http-nio-8080-exec-9 0.00% 0.12%
http-nio-8080-exec-5 0.00% 0.10%
JFR Periodic Tasks 0.02% 0.07%




jfr view --help

Java virtual machine views:

class-modifications

compiler-configuration

compiler-phases
compiler-statistics

gc-concurrent-phas
gc-configuration
gc-cpu-time
gc-pause-phases

deoptimizations-by-reason gc-pauses
deoptimizations-by-site gc-references

gc

Environment views:
active-recordings
active-settings

heap-configuration

cpu-information
cpu-load

container-configuration cpu-load-samples
container-cpu-throttling cpu-tsc

container-cpu-usage
container-io-usage

container-memory-usage

Application views:
allocation-by-class
allocation-by-site
allocation-by-thread
class-loaders
contention-by-address
contention-by-class
contention-by-site
contention-by-thread
exception-by-message

environment-variabl
events-by-count
events-by-name

exception-count
file-reads-by-path
file-writes-by-path
finalizers
hot-methods
latencies-by-type
longest-class-loading
memory-leaks-by-class
memory-leaks-by-site

es longest-compilations
native-memory-committed
native-memory-reserved
safepoints
tlabs
vm-operations

jvm-flags
native-libraries
network-utilization
recording

es system-information
system-processes
system-properties

native-methods
object-statistics
pinned-threads
socket-reads-by-host
socket-writes-by-host
thread-allocation
thread-count
thread-cpu-load
thread-start
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2025

JDK 25



Open JDK 25

YnyyuweHune comnampoBaHuA
= JEP 509 — CPU Time Profiling
= JEP 518 —JFR Cooperative Sampling

TpaccupoBKa meToa0B

YayyweHne ana npuKnagHbixX coobbITUI

=  @Contextual
=  @Throttle
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Mpobnembl comnauposaHua JFR

[1Ba cobbITHA

= jdk.ExecutionSample
= jdk.NativeMethodSample

Koa JVM cnenaa 30Ha
[loTepa caomnnos

-XX:+DebugNonSafepolints — npobnema scex camnnepos
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JEP 509/518

HoBoe cobbiTne
jdk.CPUTimeSample#enabled=true

Ncnonb3yeT perf cuétunkm (TonbKo Linux)
Camnaunpytotca TonbKo NoTokn Ha CPU
He TepAatoTcAa camnnbl
JKcnepemMeHTasIbHbIN CTaTyC
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TpaccupoBKa metToaos

Peann3soBaHa 4yepes NMHCTPYMEHTauUu
[1Ba peXXmnma

= MethodTiming — cTaTUCTUKa BbI3OBOB

= MethodTrace — cobbiTne Ha KaxKabl1 BbI30OB

He Tpebyet areHTOB!
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jemd $PID

jemd $PID

JFR.start method-trace=org/../SimpleJpaRepository

JFR.view method-calls
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Traced Method

.SimpledpaRepository.
.SimpledpaRepository.
.SimpledpaRepository.
.SimpledpaRepository.
.SimpledpaRepository.
.SimpledpaRepository.

org.
org.
org.
org.
org.
org.

Timespan: 20:09:04 - 20:

springframework.
springframework.
springframework.
springframework.
springframework.
springframework.

19:04

applyComment...
getQueryHints()
getHints()
getDomainCla...
findById(...)
save(Object)

Method Calls
Caller

org.springframework./../.SimpleJpaRepository.getHints()
org.springframework./../.SimpleJpaRepository.getHints()
org.springframework./../.SimpleJpaRepository.findById(...)
org.springframework./../.SimpleJpaRepository.findById(...)
java.lang.invoke.Lam/../000052108000.invokeVirtual(...)
java.lang.invoke.Lam/../000052108000.invokeVirtual(...)

Invocations




jfr print --events jdk.MethodTrace recording.jfr

jdk.MethodTrace {

startTime = 18:46:50.941 (2025-09-16)

duration = 3.53 ms

method = org.springframework.data.jpa.repository.support.SimpledpaRepository.save(Object)

eventThread = "http-nio-8080-exec-7" (javaThreadId = 55)

stackTrace = [
jdk.internal.reflect.DirectMethodHandleAccessor.invoke(Object, Object[]) line: 104
java.lang.reflect.Method.invoke(Object, Object[]) line: 565
org.springframework.aop.support.AopUtils.invokeJoinpointUsingReflection(0Object, Method, Object[]) line: 359
org.springframework.data.repository.core.support.RepositoryMethodInvoker$RepositoryFragmentMethodInvoker. ..
org.springframework.data.repository.core.support.RepositoryMethodInvoker.doInvoke(Class, RepositoryInvoc...

]
¥

jdk.MethodTrace {

startTime = 18:46:50.941 (2025-09-16)

duration = 3.59 ms

method = org.springframework.data.jpa.repository.support.SimpledpaRepository.save(Object)

eventThread = "http-nio-8080-exec-13" (javaThreadId = 66)

stackTrace = [
jdk.internal.reflect.DirectMethodHandleAccessor.invoke(Object, Object[]) line: 104
java.lang.reflect.Method.invoke(Object, Object[]) line: 565
org.springframework.aop.support.AopUtils.invokeJoinpointUsingReflection(0Object, Method, Object[]) line: 359
org.springframework.data.repository.core.support.RepositoryMethodInvoker$RepositoryFragmentMethodInvoker. ..
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Knacc cobbitna

@Label("Trace")
@Name("com.example.Trace")
class TraceEvent extends Event {
@Label("ID")
@Contextual
String id;

@Label("Name")
@Contextual
String name;

@Contextual

jdk.JavaMonitorEnter {

Context: Trace.id = "00-0af7651916cd43dd8448eb211c80319c-00f067aabba902b7-01"
Context: Trace.name = "POST /checkout/place-order"

startTime = 17:51:29.038 (2025-02-07)

duration = 50.56 ms

monitorClass = java.util.ArrayDeque (classlLoader = bootstrap)
previousOwner = "Order Thread" (javaThreadId = 56209, virtual = true)

address = Ox60000232ECBO

eventThread = "Order Thread" (javaThreadId = 52613, virtual = true)
stackTrace = [

java.util.zip.ZipFile$CleanableResource.getInflater() line: 685
java.util.zip.zZipFile$ZipFileInflaterStream.<init>() line: 388
java.util.zip.ZipFile.getInputStream(ZipEntry) line: 355
java.util.jar.JarFile.getInputStream(ZipEntry) line: 833
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@Contextual

Roppenayna Ha ypoBHe NapcuHra
He skcnopTtupyetca B JSON yepes jfr print --json &
Ha npakTuke paboTaeT cTpaHHO

[1TOKa owyueHnA cmellaHHble
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3aKa4YeHue

HoctynHocTtb —4Yactb OpenlDK, goctyneH sBe3ae

PaboTa 13 KoHconn — jemd / jfr

Mission Control — JFR ¢poHTaHA ¢ 6oratbim GyHKLUMOHANOM
JKocnctema

» AP| / nnuterpauusa IDE n gpyrumm npodaiinepamm

TpaccnpoBKa — 3aKpbIT NOCAEAHUMN relTanbT
" be3 areHTOB — paboTaeT U3 KOPoOHKMU
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CcbINKW

KaTtanor cobbitnut JFR ana pa3Hbix Bepcum
https://sap.github.io/SapMachine/jfrevents

MamATKa no 3anycky JFR n3 KomaHAHOM CTPOKMU
https://habr.com/en/companies/krista/articles/532632/

What’s new in JFR in JDK25
https://egahlin.github.io/2025/05/31/whats-new-in-jdk-25.html
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Pabota c JDK Flight Recorder

M3 KOMaHAHOW CTPOKM
BebuHap - 13 Hoabpa 2025

Perncrtpaumua
https://aragozin.timepad.ru/event/3627763/




Cnacubo!

Email: alexey.ragozin@gmail.com
bnor: blog.ragozin.info

Github: https://github.com/aragozin
MwuTanbl: https://aragozin.timepad.ru



