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Software-Probleme (1)

= Arten
= dauerhafte Performance-Probleme
= Uber die Zeit anwachsende Performance-Probleme
= Sporadische Performance-Probleme
= Uberlast
= gelegentliche Fehler
= regelmaldige Fehler
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Software-Probleme (2)

= Grunde

= Anwendungsfehler

= HTTP-Session
Datenbankprobleme, schlechtes SQL
Netzwerkuberlastung

= Abhilfe: Monitoring und Profiling
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Monitoring und Profiling

= Monitoring

= beschreibt Erfassung von Zustanden, die Beobachtung,
Uberwachung oder Steuerung eines Vorgangs (Prozesses)
mittels technischer Hilfsmittel

= Profiling

= Einsatz von Programmwerkzeugen (Tools), die das
Laufzeitverhalten von Software analysieren

> Monitoring entdeckt Probleme,
Profiling geht ihnen auf den Grund.
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Performance-Profiling

Wie kann Performance-Profiling durchgefuhrt werden?

= Eigene Zeitmessung
» System.currentTimeMillis (), System.nanoTime ()

= JVM-Schnittstellen (JVMPI, JVMTI)

= Bytecode-Instrumentierung
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JVMPI / JVMTI

= JVMPI
= JVM Profiler Interface
= Seit Java 1.1 dabei
= aber immer nur "experimentell” mit zahlreichen Problemen
= seit Java 5.0 deprecated, seit Java 6 nicht mehr dabei
« JVMTI
= JVM Tool Interface
= Seit Java 5.0 dabei
= |6st JVMPI (und Debugger-API JVMDI) ab

> zahlreiche Tools bauen darauf auf
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JDK-Tools
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JDK-Tools

jinfo, jps
= Prozess-Informationen und -lds
jstack
= Prozess-Stacktrace
hprof
= Zeit- und Speicher-Profiling
jmap, jhat
= Speicher-Dumps, Histogramme, Auswertung als Web-Server
jstat, jstatd
jconsole
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jstat / jstatd

= Jjstat —-gcutil pid ms count+’

\§<§§§;\\\\

oder remote: pid@host:port

= start rmiregistry+’
Jstatd
-J-Djava.security.policy=jstatd.all.policy+

Jjstatd.all.policy

grant codebase "file:${java.home}/../lib/tools.jar" {
permission java.security.AllPermission;

}s
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JConsole

« Seit JDK 5.0 fester Bestandteil
= Aufruf mit jconsole

B Java Monitoring & Management Console - pid: 2328 com.muchsoft. profiling.Speicherloch
|£) Connection Window Help = | &
Overview  Memory | Threads | Classes | YM Summary = MBeans
Chart: |Memory Pool "Eden Space” v Time Range: |All v
900 Kb
\
\
I.b
‘ll \ \ll
\ \ \
600 kb \ . / \ \
\ Il ‘l \
\ \ \ ‘\
‘V ll /
\ \ \ / \
\ \ \ / \
\ \ ‘\ / l‘
\ \
'u\ \|| \ / \
\
300 kb | \ \ \ Used
\ l\ .\ < 243656
\ \ \
\ \‘\ 'n\ x
0,0Kb
19:59
Details
Time: 2008-12-01 19:59:45 1009 -
Used: 47 Khytes —
Committed: 896 kbytes
Max: 4. 096 Kboytes 5096 -
GC time: 0,025 secondsonCopy (10 collections) 25% -
0,000 seconds on MarkSweepCorapact (0 collections) 096 - I
Heap Non-Heap
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VisualVM
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VisualVM (1)

Download von <https.//visualvm.dev.java.net/> VisualVM
seit JDK 6u7 fester Bestandteil (!)
NetBeans-RCP-Anwendung

benotigt Java 6 als Runtime

kann Anwendungen mit Java 1.4, 5.0 und 6 untersuchen

= je neuer die Ziel-JVM ist, desto mehr Informationen stehen
zur Verfugung
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VisualVM (2)

JDK 1.4.2 JDK 5.0 JDK 6 JDK 6

Feature
local/remote local/remote local remote

Overview

System Properties

Monitor
Threads
Profiler

Thread Dump

Heap Dump
Heap Dump on OOME
MBean Browser

JConsole Wrapper
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= Aufruf mit jvisualvm

= beim ersten Start erfolgt eine Kalibrierung

. Java VisualVM
File Applications VYiew Tools Window Help

WS
Applications

=15 Local
Visualym
Remote
{{=) Snapshoats

EEX

[«
=]

40 x | StartPage x

Java™ Visual

VisualVM Home Java SE Reference at a Glance

Getting Started with VisualVM Troubleshooting Guide for Java SE 6

VisualVM Troubleshooting Guide Troubleshooting Java™ 2 SE 5.0

Getting Started Extending VisualVM Monitoring and Managing Java SE 6

& Sun

Show On Startup
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VisualVM: Plugins

Available Plugins (S) | pownloaded | Installed | Settings

Reload Catalog Search:

Install MName Category ¥ Source : .
M visualvM-Glassfish ‘Application Servers L VisualvM-Glassfish
YisualyM-Extensions Platform i - - -
VisualvM-IConsale Tools & ifyy Community Contributed Plugin
YisualvM-MBeans Tools fip .
Yisual GC Tools i version: 1.1

Author: Jaroslav Bachorik

Date: 04.09.08

Source: Visual¥M Plugins Center
Homepage: https://visualvm.dev.java.net

Plugin Description

A sample plugin giving an overview of advanced monitoring capabilities of
YisualyM,. Enhances monitoring of GlassFish application server by adding
specialized overview, new tab for monitoring HTTP Service and the ability to
visually select and monitor any of the deployed web applications

S plugins selected, 1MB

[ Close H Help ]

> am besten alle Plugins installieren, vor allem VisualGC
1 A THEMA
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VisualVM: Optionen / JTop

= mit dem JConsole-Plugin kann z.B. JTop installiert werden:

4] Options

General MBeans \JConsole Plugins |

JConsole Options
Polling Period {sec): 4

Plugins Path:

grammelJavaljdkl.6.0_12\demo\managementJTop!JTop.jar [ Add JAR/Folder ]

[ Advanced Options ] [ QK ][ Cancel ]
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VisualVM: Monitoring

E VERUHTEL Y

File Applications VYiew Tools Window Help
- Applications 40 x | StartPage x & com.muchsoft.speicher.SpeicherTest (pid 716) x| & com.muchsoft.zeit. ZeitTest {pid 4088) x E] @
=8 Local ; [ Overview | 1 Monitor | (=] Threads | (©) Profiler | 3 MBeans | [E=] 3Console Plugins | =] visual GC
° | Visualvm

& <Unknown Application>> (pid 3964) || ' com.muchsoft.speicher.SpeicherTest (pid 716)

=¥ hsoft.speicher. SpeicherTest

F=Fcom.muchsoft.speicher. Speicher Tes! :

Monitor V| Hea v|PermGen [v]Classes [v] Threads
& com.muchsoft.zeit. Zeit Test (pid 4088 2

i Remote S .
ﬁ 5 . Uptime: 11 min 39 sec [ Perform GC l [ Heap Dump l
~{{z] Snapshots

Heap X PermGen

10M
&M 10M
6M
4M SM
M
oM oM
21:20:00 21:25:00 21:20:00
[ Heap size [ Used heap [ PermGen size [ Used PermGen
Classes x  Threads X
21:20:00 21:25:00 ' 21:20:00
[ Total loaded classes @ Shared loaded classes [ Live threads [ Daemon threads
< >
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VisualVM: Visual GC

Start Page x | &3 com.muchsoft.speicher.SpeicherTest {pid 716) x| & com.muchsoft.zeit. Zeit Test {pid 4088) x E] @

[ overview | [ Monitor | [=] Threads | (5) Profiler | S MBeans | 2] 1Cansole Plugins | =] Visual GC

<~ com.muchsoft.speicher.SpeicherTest (pid 716)
Visual GC [V] Spaces  [¥] Graphs [¥] Histogram

Refresh rate: = Auto v | msec,

Spaces X Graphs

old Eden Compile Time: 984 compiles - 647,029ms

« « « “

Class Loader Time: 1985 loaded, 28 unloaded - 882,567ms

Eden Space (4,000M, 896,000K): 296,055K, 183 collections, 479,437ms

Survivor 0 (448,000K, 64,000K): 0

| Survivor 1 (448,000K, 64,000K): 44,867K

S e e e e e e e

0ld Gen (59,125M, 8,410M): 5,945M, 17 collections, 1,162s
-

51
i I™
Histogram X
Parameters
Tenuring Threshold: 1 Max Tenuring Threshold: 15 Desired Survivor Size: Current Survivor Size: 65536
Histogram
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
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VisualVM: Speicherlecks finden

BH Java Visualvm

File Applications Yiew Tools Window Help
BEHOE &6
: Applications 4 x
=15 Local
* | WisualyM
&5 <Unknown Application > (pid 3964)
=+ & com.muchsoft.speicher.SpeicherTest

R e socn 052733 )

&5 com.muchsoft.zeit. Zeit Test {pid 4058
--4@p Remate
{2 Snapshots
< >

Start Page x | &3 com.muchsoft.speicher.SpeicherTest (pid 716) x| &3 com.muchsoft.zeit. Zeit Test {pid 4088) x @@

["@ Overview | 4 Monitor | [=] Threads | (5) Profiler | &3 MBeans | [=) 1Console Plugins | == visual GC | (] [heapdump] 09:27:33 PM x

-~

-~ com.muchsoft.speicher.SpeicherTest (pid 716)

Heap Dump
<,5 ] © Summary [ Classes | © Instances & &
(&) com.muchsoft.speicher. Speicherloch Instances: 73.700 | Instance size: 12 | Total size: 884.4
& Instances % | 73 Fields
Instance Field Type Yalue
=-<500 instances> A || O this Speicherloch
o # + O jetzt Date #1
o #2
O #3
O #4
O #5
O #6 8 References S
O #7 Field Type Value
o #8
9 = © this Speicherloch #1
= 00 | Object[] #735 (88,256 items)
O #10 Show Nearest GC Root
o #1
o #12
O #13 v
[ Arraytype | O Objecttype | O Primitive type | 4 Static field | ¥ GCRoot | {3 Loop
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VisualVM: Profiling

ﬂ Java VisualVM

File Applications Yiew Tools Window Help
: Applications 40 x | StartPage x| &3 com.muchsoft.speicher.SpeicherTest (pid 716) x | &3 com.muchsoft.zeit. ZeitTest {pid 4088) x
-8 Loca\: - [ Overview | [l Monitor | [=] Threads | () Profiler | & MBeans JConsole Plugins | =] Wisual GC
¢ Visua
& <Unknown Application> (pic | = com.muchsoft.zeit.ZeitTest (pid 4088)
& com.muchsoft.speicher.Spe .
— Profiler
F-Ycom. muchsoft.zeit, Zeit Test
--4aF Remote —
2 snapshots Profile: [ (=) CPU l [ (£ Memory l l [ stop l
Status: Profiling running (24 methods instrumented)
Profiling results CPU settings | Memory setting
QiR
Haot Spats - Method Self time [%] + Self time Invoc...
com.muchsoft.zeit.Langsam.langsam () [ 192517 ms (:¢ 192
com.muchsoft,zeit. Mittel. mittel () [ | 21405 ms (9 193
com.muchsoft.zeit.Schnell.schnell () | 3078 ms (1,4%) 192
£ [Method Mame Filter] v
< >
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VisualVM: Memory-Snapshots vergleichen

File Applications View Tools Window Help
WD E S
: Applications @ x ..GC | & com.muchsoft.profiling. ThreadSleepTest {pid 2548) x [Tgf Liveness Comparison  x E E] @
=8 tocal Q b &5 Comparison of 10:32:33 PM to 10:33:17 PM
YisualvM
& <Unknown Application> {pit | Class Name - Live Allocated Objects Live Bytes v Live Bytes Live Objects Generations
+- &3 com.muchsoft.profiling. Thre | java.io.ObjectStreamClass¢FieldReflector... | -168B -7 -1 A
Remote java.lang.String[] | -168 B 7 L 0
{2 Snapshats java.lang.Long | -176 B -11 Ive-
sun.rmi.transport. ConnectionInputStream | -192 B -3 De mo
java.util. TreeMapg$KeyIterator | -192B -6
sun.rmi.transport. ConnectionOutputStream | -216 B -3
java.io.ObjectInputStream$HandleTable... | -224B -4
java.lang.reflect.Method[] | -304B -1
java.lang.StringBuilder ] -432 B -27
java.lang.reflect,Field I -648 B -9
java.lang.Class[] I -720B -41
int[] i -760 B -8 -1
java.io.ObjectStreamClass 1 -1.152B -12 +4
java.lang.String Il -1.680B -70 +8
java.io.ObjectStreamClass$WeakClassKey N -1.856 B -58 -1
java.lang.reflect.Method ] -3.360B -42 0
byte[] ] -3.824B 21 45
char[] e -6.603 B -83 +8 v
< 5 =] [ Jame Fi v
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VisualVM: Probleme

= VisualVM ist noch relativ neu, es gibt noch ein paar Probleme...
siehe <https.//visualvm.dev.java.net/troubleshooting.htm/>

= beispielsweise kann das Profiling lokale Ziel-JVMs zum Absturz
bringen

> Class-Sharing deaktivieren
> Ziel-dVM mit -Xshare:of f starten

I MATHEMAN
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Eclipse: VisualVM-Plugin

= Download von
<https://visualvm.dev.java.net/eclipse-launcher.html>

= Konfiguration:

& Preferences

visualvm % VYisual¥M Configuration =

= Run/Debug
= Launching

visual¥M Configuration YisualyM Executable: | C:\ProgrammelJavaljdkl.6.0_12\bin\jvisualvm.exe

DK Home: C:\ProgrammelJavaljdkl.6.0_12

[Restore Defaults] [ Apply ]

Please, select the YisualvM installation

) [ OK ][ Cancel ]

MATHEMA
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Eclipse: Anwendung+VisualVM starten

-
£
-

Create, manage, and run configurations T
€ Main type not specified & Select Preferred Launcher E]

This dialog allows you to specify which launcher to use when
= multiple launchers are available for a configuration and launch
; mode.

X B Mame:  Mew_configuration
Change Workspace Settings. ..

type Filter text -
9 Main . 69= Arguments | =, JRE | ¢ A [¥]override workspace settings:
Apache Tomcat

Project: -
IS Application Server (Glas: ] E|IDSE JDT Launcher
& Eclipse Application VisualyM Launcher
&4 Eclipse Data Tools T e e
| Generic Server

Generic Server(External

HTTP Preview [(Jinclude system libraries when search
= JEEE Prexlﬂew [J1nclude inherited mains when searchif|
9] Java applet o

=-[3] Java application [ step in main Description

71 New_configuration The VisualvM Launcher supports running and debugging
local Java applications and initiating their monitoring in

Uk Visualvh
Ju JUnit Plug-in Test

4 05Gi Framewark

Jil Task Context Plug-in Te:
Juy Task Context Test

E: Test

OK ][ Cancel ]

Close

MATHEMA
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< > Multiple launchers available - Select one...lJ| |
Filter matched 17 of 17 items
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VisualVM mit GlassFish
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VisualVM mit GlassFish

« GlassFish starten

= fur Remote-Zugriff: jstatd starten
= auf dem Server muss der RMI-Port (1099) offen sein

« VisualVM starten

= GlassFish-Plugin verwenden
= Monitoring in GlassFish aktivieren

I MATHEMAN
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GlassFish: Monitoring aktivieren

% Sun GlassFish Enterprise Server v2.1 Admin Console - Mozilla Firefox

Datei Bearbeiten Ansicht Chronik Lesezeichen Extras Hilfe

@ v C ‘a1 |1 http:fflocalhost:4348(

| Sun GlassFish Enterprise Server ... £

Home Yersion Logout Help

User: admin  Domain: domain1 = Serwer: localhost

Sun GlassFish™Enterprise Server v2.1

~

A
E Common Tasks Application Server
j Registration General Se‘:yirgs Logging Monitor Diagnostics A(::?:::t;?:r ' Advanced
Application Server
v @ Applications Log Call Flow Runtime Applications Resources Transactions
8 Enterprise Applications » ‘ » » »
Weh Applications Monitoring
Observe the runtime state of Application Server components for wwhich monitoring is enabled. To enable monitoring for a
EJ8 Modules component, click Configure Monitoring
Connector Modules
Lifecycle Modules
View:  jym v | Configure Monitoring
Application Client Modules
Runtime Statistics (2) v
http:/flocalhost: 4848/ configurationfmonitoringService. jsf?confighlame=server-config

MATHEMA
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GlassFish: Monitoring mit VisualVM

ava VisualVM @

File Applications View Tools Window Help
R A A 757,4MB°
: Applications a4 x @ webapp x  Start Page x < GlassFish/S1SAS (pid 3608) x E]@
=8 Local () overview x @ al x| a2 x
* Visualym
& <Unknown Application= (pic | webapp
=1 GlassFish{S1SAS (pid 3608
<Mo del f G ) Overview Sessions 15Ps Runtime
+ @ adminapp . . " .
- Application hosted by GlassFish /SISAS (pid 3608)
SR cbapn |
iy jsp
iy 32 Context: fwebapp
@y al Document Base: C:fjava_ee_sdk-5_07/domains/domainlapplications/jzee-modulesjwebapp
Working Dir: C:fjava_ee_sdk-5_07/domains/domain1generatedijspijzee-modulesiwebapp
i@y default
+- () WSTrServices Caching: allowed
+- (&) admingui
& org.eclipse.ant.internal.ui.a Sessions Active | Sessions Total X || JSPs
4@ Remote S 5
=) snapshots ]
0L r T 04 T T
18:00:00 18:02:00 18:00:00 18:02:00
B Current [ Maximum I Count [ Reloads [ Errors
Servlets | WebServices X
MName ErrorCount ServiceTime RequestCount ProcessingTime
default 0 0.0 S 0
isp 0 0.0 0 0
al 0 2.7857142857142856 28 78
a2 (] 385.55555555555554 9 3470
< >
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VisualVM: Fazit
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VisualVM: Fazit

= Positiv:
= einfach zu installieren und einzusetzen
= Open Source, kostenfrei, fester Bestandteil vom JDK

= soll laut Sun zur Standard-Management-Anwendung
von Java-Applikationen werden

= Viel Potential!
= Negativ:
= noch nicht 99%ig stabil
= kein Remote-Profiling
= keine Instrumentierung (Probes 0.a.)
> hierfur TPTP oder kommerzielle Produkte erforderlich
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Vielen Dank!

®00
[ | ] [C] [:(] [+] ‘f} http://www.muchsoft.com/

[ home ] [ coact
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