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Java Development Tools

APM (Monitoring - Profiling - Troubleshooting)
Jprofiler (Profiling)
VisualVM (Monitoring)

Java Mission Control (Monitoring - Profiling - Troubleshooting)



OVERVIEW JMC
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Overview JMC

Monitoring, profiling, and troubleshooting
Connect to Local and Remote JVM
Data analysis

JMX Console
Java Fligth Recording
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Overview JMC

Local JVM automaticaly detected

Remote JVM needs JMX parameters to allow connection
-Dcom.sun.management.jmxremote
-Dcom.sun.management.jmxremote.port=<PORT>
-Dcom.sun.management.jmxremote.authenticate=false

-Dcom.sun.management.jmxremote.ssl=false
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Overview JMC

Lowest possible impact on the running system
Suitable for use in production environments
Provide accurate data for your application
Oracle JDK releases from 7 to 10 contain JMC
Now available as a separate download

JMC has was recently open sourced



JMX Console
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JMX Console - Overview

Overview Tab

Mbeans Browser Tab
Triggers Tab

System Tab

Memory Tab

Thread Tab

Diagnostic Command Tab

 Overview
» JMX Data Persistence Settings
~ Dashboard
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312552 PM

312:59 P11

3:13:06 P




JMX Console - Mbean Browser

Ove rVieW Ta b % MBean Browser

MBean Tree 4 MBean Features
M b e a n S B r OWS e r T a b Filter: Attributes | Operations| Notifications| Metadata
} (>Catalina
. } ()Mimplementation W Arch and64 Once
Tr I gge rS Ta b b & Users W AvailableProcessors 2 55
b (= comliferayportal.messaging [ committedvirtualMemaorySize 5.56 GiB Default
Syste m T a b b [ comiferay,portal.monitoring [FreePhysicalMemorySize 111 MiB Default
} [ com.sun.management [ FreeSwapSpaceSize 4 GiB Default
» (& com.zaxxer hikari [ MaxFileDescriptorCount 4,096 Default
M e m O ry Ta b ~ [javalang WName Linux once
» [ GarbageCollector [ ObjectName java.lang: type=Operating Once
Th d T b » (MemoryManager [l OpenFileDescriptorCount 2,004 Default
rea a b (= MemoryPool [PhysicalMemoryUsagePercent 98.1% Default
. . & ClassLoading [ProcessCpuload 1L.5% Default
D I a g n Ostl C CO m m a n d Ta b 3 Compilation [ ProcessCpuTime 3nin 44 s Default

& Memory W SystemCpuload 4.3 % Default

ratingsystem [ SystemLoadAverage 8% Default

3 Runtime [ TotalPhysicalMemorySize 5.65 GiB Default
& Threading [l TotalSwapspacesize 4 GiB Default
b javanio [ UsedPhysicalMemorySize 5.54 GiB Default
b [zjavautillogging [ Usedswapspacesize 264 KiB Default

» &dk.management fr W version 3.10.0-1160.21.1.e17.x86 Once
} (= net.sfehcache

} (org.apache.logging.log4j2

T Overview % MBean Browser & Triggers & System 4 Memory| @ Threads| &5 Diagnostic Commands
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JMX Console - Triggers

Ove rVieW Ta b 4 Triggers

Trigger Rules " Rule Details
M b ea n S B rOWS e r Ta b Add trigger rules and activate/deactivate them. Triggers that are not available in the monitored VM are greyed ot opyition| Action| Constraints
v | [OjavaSE

Add... Description
@ CPU Usage - JVM Process (Too High)

. The attribute SystemCpuLoad in the Operating System MBean reports the average load of all processors in the
T r I gg e rS Ta b  CPU Usage - JVM Process (Too Low) REName | hogt computer. A high CPU usage may resultin unacceptable response times, long GC pauses and clustering
CPU Usage - Machine (Too High) problems.

& CPU Usage - Machine (Too Low) Delete

MBeanPath  java.lang:fype=OperatingSystem
Systel I l Ta % Deadlocked Threads

@ Live Set (Too Large) Import... Attribute Name:  SystemCpuLoad

M T b @ Monitored Deadlocked Threads Export Cument Value: 1%
e I I l O ry a @ Thread Count (Too High)

- Max frigger value: 15%
maxThreads > 5(

I : Reset ) i
h rea d Ta b » | (JWeblogic Server 10.3- Examples Server Sustained period: 05
Limit period: 10,0005
o Aletts... .
v/ Trigger when condition is met.

D i a g n O Sti C C O m m a n d Ta b ¥ Trigger when recovering from condition

= Overview| 5 MBean Browser| & Triggers| # System| & Memory| @ Threads| & Diagnostic Commands
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JMX Console - System

Overview Tab

Mbeans Browser Tab
Triggers Tab

System Tab

Memory Tab

Thread Tab

Diagnostic Command Tab

& System

~ Server Information

Connection 192.168.22.129:8004 on JMX Console - RJMX Connection 0: 192.168.22.129:8004
Operating System Linux 3.10.0-1160.21.1.e17.x86_64

05 Architecture amdé4

Number of Processors 2

Total Physical Memory 5.65 GIiB

PID 1210

VM Version Open)DK 64-Bit Server VM version 11.0.2+9 (Java version 11.0.2+9)

+ JVM st:

[ Peak Live Thread Count 167 The peak live thread count sir java.lang:type=Threading
[Jcurrently Loaded Class Count 61,489 The number of classes that ar java.lang:type=ClassLoading

[JconnectionCount 1 Catalina:name="http-nio-8080" type=ThreadPool

Buptime 5h The uptime of the JVM. java.lang:type=Runtime

~ System Properties

Search the

awt.toolkit sun.awt.X11.XToolkit
env.TERM xterm-256color
java.specification.version 11

sun.cpu.isalist

sun.jnu.encoding UTF-8
sun.arch.data.model 64

sun.font.fontmanager sun.awt X11FontManager

[E Overview | MBean Browser| ¢ Triggers | & System | & Memory| @ Threads| 4 Diagnostic Commands




JMX Console - Memory

Overview Tab i

~ Heap Histogram

Mbeans Browser Tab

java.util.HashMaps$Node (java.base@11.0.2) 2982759 91 MiB

. java.lang.String (java.base@11.0.2) 2757821 63.1MiB

T r I gge rS Ta b Ljava.util.HashMap$Node; (java.base@11.0.2)[] 211043 324MiB
java.util.concurrent.atomic.AtomicReference (java.base@11.0.2) 1425061 217 MiB

I (java.base@11.0.2)1 63341 18.2 MiB

Syste m Ta b Ljava.lang Object; (java.base@11.0.2)[] 308775 15.1 MiB

java.util.concurrent.ConcurrentHashMap$Node (java.base@11.0.2) 435906 133 MiB
~ GC Tables

M e I I l 0 ry I a b G1 old Generation| G1 Young Generation
Wl Total Collection Time 1.743 s The accumulated collection time.
r e a a [l Collection Count 2 The total number of collections that have occurred.

[l GC Start Time 5 h 41 min The start time of this GC since the |VM was started.
. . [H GCEnd Time 5 h 41 min The end time of this GC since the |VM was started.
Diagnostic Command Tab mec o g gt s o

| [l 2 The identifier of this GC which is the number of collections that this collector has done.
W GC Thread Count 5 The number of GC threads.

~ Active Memory Pools

Peak Max
CodeHeap 'non-profiled nmethods' ~ NON_HEAP 23.9 MiB 117 MiB 24.4MiB 117 MiB
CodeHeap 'profiled nmethods' NON_HEAP 61.5 MiB 117 MiB 64 MiB 117 MiB
G1 Survivor Space HEAP 1MiB 220 MiB
CodeHeap 'non-nmethods' NON_HEAP 2.4MiB 5.56 MiB 431% 2.45MiB 5.56 MiB
G10ld Gen HEAP 686 MiB 25GiB 26.8% 2.5GiB 2.5GiB
Compressed Class Space NON_HEAP 449 MiB 760 MiB 591 % 45,5 MiB 760 MiB
Metaspace NON_HEAP 362 MiB 768 MiB 47.1% 365 MiB 768 MiB
G1 Eden Space HEAP 8 MiB 1.5GiB

[ Overview | MBean Browser| 4 Triggers |2 System | %2 Memory | 4@ Threads| & Diagnostic Commands
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JMX Console - Threads

@ Threads &

) Live Thread Graph EXE

Overview Tab
Mbeans Browser Tab 8

| | CPU Profiling | | Deadlock Detection | | Allocation

Triggers Tab

@ liferay/scheduler_dispatch-3 TIMED_WAITING Not Enabled Not Enabled Not Enabled

@ liferay/scheduler_dispatch-4 TIMED_WAITING Not Enabled Not Enabled Not Enabled

S Ste m Ta b §® liferay/scheduler_dispatch-5 TIMED_WAITING Not Enabled Not Enabled Not Enabled
y o liferay/scheduler_dispatch-6 TIMED_WAITING Not Enabled Not Enabled Not Enabled

2 com.liferay.portal.workflow.metrics.interma WAITING Not Enabled Not Enabled Not Enabled

M T b 38 Catalina-utility-1 WAITING 1 NotEnabled NotEnabled Not Enabled
e m O ry a & Catalina-utility-2 TIMED_WAITING 0 Not Enabled Not Enabled Not Enabled
[hproamont ——wamis |5 lomeee | el

£ http-nio-8080-exec-2 WAITING 0 Not Enabled Not Enabled Not Enabled

T h r e a d Ta b 2 http-nio-8080-exec-3 WAITING 0 Not Enabled Not Enabled Not Enabled
2 hitp-nio-8080-exec-4 WAITING 0 Not Enabled Not Enabled Not Enabled

. . 2 http-nio-8080-exec-5 WAITING 0 Not Enabled Not Enabled Not Enabled

D I a g n O Stl C CO m m a n d Ta b % hitp-nio-8080-exec-6 WAITING 0 Not Enabled Not Enabled Not Enabled
£ http-nio-8080-exec-7 WAITING 0 Not Enabled Not Enabled Not Enabled

2 http-nio-8080-exec-8 WAITING 0 Not Enabled Not Enabled Not Enabled

£ http-nio-8080-exec-9 WAITING 0 Not Enabled Not Enabled Not Enabled

Stack Traces for Selected Threads §
Stack traces for selected threads 2:58:17 PM
w 3% http-nio-8080-exec-1 [169] (WAITING)
= jdk.internal. misc.Unsafe.park line: not available [native method]
ava.util.concurrent.locks.LockSupport.park line: 194
ava.util.concurrent.locks. AbstractQueuedSynchronizersConditionObject.await line: 2081
ava.util.concurrent.LinkedBlockingQueue.take line: 433
org.apache.tomcat.util.threads. TaskQueue.take line: 107
= org.apache.tomcat.util.threads. TaskQueue.take line: 33
ava.util.concurrent. ThreadPoolExecutor.getTask line: 1054

= iaua ubil cancurrant ThraadDnnlEvar #ar minlinrber lina: 1114

= Overview |5 MBean Browser| & Triggers |4 System | & Memory | Threads| & Diagnostic Commands
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JMX Console - Diaghostic Commands

& Diagnostic Commands

Overview Tab

(D) Compiler.CodeHeap Analytics EGETS e to dump data fro 2018-06-03T18:12:56.827Z, 2018-06-03T2 832, -10m, -3h, o
M b ea n S B rOWS e r Ta b Compiler codecache end Point in time to dump data to, e.g. 09:00, 21:35:00, 2018-06-03T18:12:56.827Z, 2018-06-03T20:13:46.832, -10m, -3h, or -
Compiler.directives_add filename Copy recording data to file, e.g. "/home/user/My Recording.jfr*
. Compiler.directives_clear maxage Maximum duration to dump, in {s)econds, (m)inutes, (h)ours, or (d)ays, e.g. 60m, or 0 for na limit
Tr I gge rS Ta b Compiler.directives_print maxsize Maximum amount of bytes to dump, in (M)B or (G)B, e.g. 500M, or 0 for no limit

Compiler.directives_remove name Recording name, e.g. "My Recording”
Compiler.queue path-to-gc-roots Collect path to GC roots

System Tab
Memory Tab =

VM.classloader_stats

Thread Tab s e

Diagnostic Command Tab

VM.system_properties
(® VM.uptime
VM.version
help
i\ Compiler.codelist
iy GCfinalizer_info
i\, GC.heap_info
iy GC.run
i) GC.run_finalization
i JFR.start

(P Help | (@ Execute JFR.dump

E Overview |5 MBean Browser| & Triggers [&® System |4 Memory |, Threads | & Diagnostic Commands
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Java Flight Recorder
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Java Flight Recorder

Java Flight Recorder is a profiling and event collection framework built into JDK.

Provides a way to collect events from a Java application from the OS layer, the
JVM, and all the way up to the Java application.

The collected events include thread latency events such as sleep, wait, lock
contention, I/0O, GC, and method profiling.

JFR has low performance impact, less than 2% for typical Java applications

-XX:+UnlockCommercialFeatures -XX:+FlightRecorder

17



JCMD Command
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JCMD Command

JCMD send diagnostic command requests to a running Java
Virtual Machine (JVM)

It must be used on the same machine on which the JVM is
running

Each diaghostic command has its own set of arguments.
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JCMD Command

jemd -l : List of Java running on server

To start a JFR recording of 1 minute with output to file:

-jcmd <PID> JFR.start duration=1m name=Record-jcmd
filename=$HOME/JFR-Record-Jcmd.jfr

<PID>

Started recording 3. The result will be written to:
/home/gzuliani/JFR-Record-Jcmd.jfr



Demo JFR






Demo Trigger






Demo JCMD
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Contacts
GIOVANNI ZULIANI
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