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Java Road Map

Language Updates

Java 5.0
* New Language features:
* Autoboxing
* Enumerated types
* Generics
* Metadata

4

Java 6.0

=4
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IBM Java Runtlmes

IBM Java 5.0 (J9 R23)
* Improved performance
* Generational Garbage Collector
* Shared classes support
*New J9 Virtual Machine
*New Testarossa JIT technology
* First Failure Data Capture
* Full Speed Debug
*Hot Code Replace
* Common runtime technology
*ME, SE, EE

* Performance Improvements
* Client WebServices Support

Java 7.0

* Support for dynamic languages
* Improve ease of use for SWING
* New 10 APIs (NIO2)

* Java persistence API

* JMX 2.x and WS connection for

B
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Java 8.0**

* Language improvements
* Closures for simplified fork/join

JMX agents

* Language Changes

&

IBM Java 6.0 (J9 R24)

* Improvements in
* Performance
* Serviceability tooling
*Class Sharing
* XML parser improvements
*z10™ Exploitation
* DFP exploitation for BigDecimal
* Large Pages
*New ISA features

Complete your session evaluations online at www.SHARE.org/Pittsburgh-Eval
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IBM Java 6.0.1/Java7.0
(J9 R26)

* Improvements in
*Performance
* GC Technology
*z196™ Exploitation
* 000 Pipeline
* 70+ New Instructions
* JZOS/Security Enhancements

IBM Java7R1

* Improvements in
*Performance
*RAS
* Monitoring
*ZzEC12™ Exploitation
* zEDC for zip acceleration
* SMC-R integration
* Transactional Execution
* Runtime instrumentation
* Hints/traps
* Data Access Accelerator

IBM Java7.0SR3

* Improvements in

*Performance

*zEC12™ Exploitation

* Transactional Execution

* Flash 1Meg pageable LPs
* 2G large pages

* Hints/traps




Linux on System z and Java7SR3 on zEC12 =
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Linux on System z - Multi-Threaded 64 bit Java Workload 16-Way
~12x Improvement in Hardware and Software

160
—a—2zEC12 SDK 7 SR3
140 A X Aggressive +

/ = ﬂﬁ\—ﬁ\‘\‘ LP Code Cache
120 //(//‘\‘\‘—*—*\.._.\ _ —e—zEC12 SDK 7 SR1
100
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—=— 7196 SDK 7 SR1

z196 SDK 6 SR9
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Threads

(Controlled measurement environment, results may vary)

~12x aggregate hardware and software improvement
comparing Javab5SR4 on z9 to Java7SR3 on zEC12

. LP=Large Pages for Java heap

. CR=Java compressed references .00
- Java7SR3 using -Xaggressive + 1Meg large pages ¢ SHARE
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WAS on zLinux =
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Aggregate HW, SDK and WAS Improvement:
WAS 6.1 (Java 5) on z9 to WAS 8.5 (Java 7) on zEC12

History of WAS on zLinux Hardware/Software Performance
45
- Hardware Improvement +350,V11
40
—_— Software Improvement +26% ___— —
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JIR23 JIR23 JOR24 JOR27
0.0 ' ' .
Version 6.1 on z9 Version 6.1 on z10 Wersion 7.0 on 210 Version 7.0 on z196 Version 8.5 on z196 Version 8.5 on EC12

(Controlled measurement environment, results may vary)

4x aggregate hardware and software improvement comparing

WAS 6.1 Javab on z9 to WAS 8.5 Java7 on zEC12 e®
¢ SHARE
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IBM Operational Decision Manager ﬁ
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IBM Operational Decision Management zEC12 16-way
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(Normalized to IBM Java 7 SR4)
C o000 0000
w h~h O O N 0 ©

0.2

©
—

o

IBM Java 7 IBM Java 7R1

(Controlled measurement environment, results may vary)

19% improvement to ODM with IBM Java 7R1 compared to IBM Java 7 .‘;:ARE

.. in Pittsburgh 2014
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Java Monitoring and Diagnostic Tooling ﬁ
Agenda "

« IBM Monitoring and Diagnostic Tools for Java
— Why use the tools?
— Where to get the tools?

- IBM Recommended Java Troubleshooting Tools
— Health Center
— Garbage Collector and Memory Visualizer

— Memory Analyzer

¢ Summary
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Java Monitoring and Diagnostic Tooling =
Why use the IBM Tools? suane

: , _ Possible problems:
 Tools simplify troubleshooting problems :

* Application coding errors

- IBM provides a free unified suite of tools  « Environment variables
to understand different aspects of Java

o * Performance tuning
applications

* Configuration problems

« Fully IBM supported

- Tools provide visualizations, analysis and recommendations

P Fixing problems ...
... IS much easier with the right tool for the job!

.00
¢ SHARE

'''''''''
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Java Monitoring and Diagnostic Tooling 5
Where to get the IBM Tools?

- IBM Support Assistant
A free application available at:

« Eclipse Market Place
Tools available to install directly into Eclipse

00
.SHARE

tsburgh 2014
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http://www.ibm.com/software/support/isa

Java Monitoring and Diagnostic Tooling 5
What is IBM Support Assistant?

Educae - Network - Influent

IBM Support Assistant (ISA) is a free application that :

- Provides the “toolbox” in which analysis and diagnostic tools reside
Over one hundred “add-ons” available for various IBM products

« Provides Serviceability Tools across product families
Simplifies software support

« Provides Search feature to query IBM and non-IBM knowledge banks

< Not a monitoring tool

00
.SHARE
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Java Monitoring and Diagnostic Tooling ﬁ
ISA Workbench - Diagnostic Tools

Cross-product
Environment Troubleshootin

Java Troubleshooting
w

WebSphere
Troubleshooting

Lotus Notes Damino

Diagnostic Configuration IM / FileNet
Tuner Troubleshooting

" e SnAKE
.. in Pittsburgh 2014
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Java Monitoring and Diagnostic Tooling =
What is IBM Support Assistant?

ISA Workbench 4.1

- Eclipse-based client

- Workbench is installed on each desktop (single user)

- Collect and organize diagnostic data (logs, traces, etc.) ISA WB
- Find and use Problem Determination tools .

- Search and browse support-related information ISA WB
about IBM products

ISA WB

0
¢ SHARE

A in Pittsburgh 2014
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Java Monitoring and Diagnostic Tooling =
What is IBM Support Assistant?

ISA 5.0 Team Server r . .

- Server-based model

- Install once - shared by many team s
Browser

members via browser

-« Web 2.0 browser interface

- Remote execution of PD tools

ISA

- Off-load analysis processing | Py 1

- Collaboration on PD
- Case Management

- Tool Management
Browser ... Browser

.00
e SHARE

A in Pittsburgh 2014

- Single-user option available
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Java Monitoring and Diagnostic Tooling 5
Agenda
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- IBM Monitoring and Diagnostic Tools for Java
— Why use the tools?
— Where to get the tools?

- IBM Recommended Java Troubleshooting Tools
— Health Center
— Garbage Collector and Memory Visualizer

— Memory Analyzer

¢ Summary
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Java Monitoring and Diagnostic Tooling =
Health Center /77

Motivating questions:

- What is my JVM doing? Is everything ok?
- Why is my application running slowly?

- Why is it not scaling?

- Am | using the right options?

00
.SHARE

tsburgh 2014
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Java Monitoring and Diagnostic Tooling 5
Health Center

Educae - Network - Influent

- Live monitoring tool with very low overhead (< 1%)

- Suitable for all Java applications running on IBM’s JVM

« Provides insight into your application behaviour with visualization
- Diagnoses potential problems with recommendations

- Powerful API allowing embedding of Health Center into other
applications

00
.SHARE

n Pittsburgh 2014
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Java Monitoring and Diagnostic Tooling =
Health Center /77

Health Center provides visualization and monitoring in the
following application areas:

« Method profiling

- Lock analysis

- Garbage Collection
- Threading

« Memory Usage

« System environment
- Java class loading

« Object Allocations

- File 110
.00
e SHARE

. in Pittsburgh 2014
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Java Monitoring and Diagnostic Tooling 5
Health Center - Installation

Educae - Network - Influent

« The tool is provided in two parts:
— An Agent that collects data from a running application
— An Eclipse-based client that connects to the agent

IBM VM ISA
- The Agent ships with the ST e
following vm’s: moniter | co

— Java 5sr9 and upwards |
Health
— Java 6sr3 and upwards Cene %

- The latest version of the agent is always available
from within the Health Center Client
— Recommended to always update to the latest version of the agent

— Agent package unzips over the jre directory of the JVM you are using o®
.SHARE

nPittsburgh 2014
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Java Monitoring and Diagnostic Tooling 5
Health Center - Enable for Monitoring

 Full instructions are provided within the help shipped with the
Health Center Client but in most cases as simple as:

For Java 5 SR10 and later or Java 6 SR5 and later,
inCIUding Java 7 (can be used in production)

java —Xhealthcenter HelloWorld

For Java 5 SR9 and earlier, or Java 6 SR4 and earlier

(not recommended for use in a production environment)

java —agentlib:healthcenter —Xtrace:output=healthcenter.out HelloWorld

00
.SHARE

nPittsburgh 2014
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Java Monitoring and Diagnostic Tooling 5
Health Center — Advanced Options
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- Headless mode for data collection without connecting the GUI
— Useful for scenarios where firewall blocks connection
— Configurable to limit disk space used
— Timed collections
— Interval based collections

— Started with

-Xhealthcenter:level=headless

- Late attach enabled

- Automated javacore creation

00
.SHARE

n Pittsburgh 2014
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Java Monitoring and Diagnostic Tooling 5
Health Center — API
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- The 2.2 release of Health Center contains a powerful API that
allows Java developers to embed Health Center in their
applications and harness its monitoring power to troubleshoot
problems

- Example:

// Create the connection object:
ConnectionProperties connl = new ConnectionProperties("localhost", 1973);

// Connect to the Health Center agent, using the previous connection settings:
HealthCenter hcObject = HealthCenterFactory.connect (connl, true);

// Get garbage collection data and print:
GCData gchata = hcObject.getGCDatal() ;

System.out.println ("GC Mode is " + gcData.getGCMode () .toString());

00
.SHARE

nPittsburgh 2014
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Java Monitoring and Diagnostic Tooling ﬁ

Health Center ==
00
° SI'IbAhlz?nEl+

21 Complete your session evaluations online at www.SHARE.org/Pittsburgh-Eval




Java Monitoring and Diagnostic Tooling 5
Health Center

Educate - Network - Influence
{5 Configuration 53 | ] System Properties (] Environment Variables =0

Property Value -

e | Environment reporting

~Deonsole.encoding=Cp850

== o -Detects invalid Java options

J
~Djava home=ci\javabuilds\javabsrB\sdidjre

-Detects options which may hurt performance or

-Dsun.java.launcher=SUN_STANDARD Se rvi Cea b i I ity

~Duser.dir=Cijava\testApplication

-Useful for remote diagnosis of configuration-related

~Xjchjelscar_24

_j2se [9=71168 1 p rO b I e m S

_org.zpache harmony.vmiportlib

m,

_port library B
‘ i '
o = = - . . o
% Jace Runime Environment 7 | 0 | sysem 52 | = & Heap and pause ti.. } 4 Object allumtu}ns| = Samples by reque... | = Samples byt}bject‘ |
Property Value Property ’ Value
Agent version 11020100218 Architecture 186 .
Full version JRE 1,60 18M Windows 32 build ||| Host name COREIN-PC —1Used heap (aftercollection)
Java home c\jovabuilds\avabs@sdiijre ||| Numberof available processors 2| Heapsize
Java vendor IBM Corporation Operating system Windows 7 :
Java virtual machine name  1BM 10 VM Operating system version 6.1 build 7600 Pause time
Process id 12160
Version 16 20,0 300
‘ m '

size (MB)

Garbage Collection visualization G20 0% 0k L0 1 1

. . . elapsed time (minutes)
-Visualizes heap usage and gc pause times
over t|me = Summary £ I'E:Call hierarchy QTimeIine| =0

-ldentifies memory leaks _ r
. . System (forced) garbage collection count 0
° SuggeStS Command'“ne and tun'ng Minor collections - Mean interval between collections 908 ms L
paramete rs minorco::ecﬁons- :ear;garl;agfl:lcol-lection pause ;;2 ms [
. . inor collections - Number of collections
-Same recommendation logic as GCMV Concunent callection count ) N
Largest memory request 609 KB
GC Mode Default (gencon)
Number of collections triggered by allocation failure 103 o KRE
= h 2014
...
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Java Monitoring and Diagnostic Tooling =
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Health Center

@ Class loading timeline & =
Class loading visualization
-Shows all loaded classes
-Shows load time
-ldentifies shared classes
012 024 0:36 0:48 1:00 112 124 X R . .
elapsed time (minutes) -Live class histogram information
5@ Classes loaded &% | Lo Class histogram =
Filter classes: Apply (i Clear
Time loaded Shared cache Classname il A OEERE =
0:00 minutes No com,“ibm,“java,“diagn0stics/healthcenterf‘agent/dataprovid:Ii/ — overall
0:00 minutes No java/util/ConcurrentMadificationException A e:?ﬁ?:szeuse
0:00 minutes Na java/util/NoSuchElementException -----leihodsprofiled
0:00 minutes No com/ibm/java/diagnostics/healthcenter/agent/dataprovid¢
0:00 minutes No com/ibm/java/diagnostics/healthcenter/agent/dataprovid¢ 500 400
0:00 minutes No com/ibm/java/diagnostics/healthcenter/agent/dataprovid¢ : ’
0:00 minutes No com/ibm/java/diagnostics/healthcenter/agent/dataprovid¢
0:00 minutes No java/lang/MNoSuchMethodError 400
0:00 minutes Na java/lang/IncompatibleClassChangeError iy
< I | 3 300
£ 300 E“
53 B
o =S
£ —20.0 =
2 2
200
CPU usage 100
H H 100-|§
-Visualizes overall system CPU use
as well as application process use '
0 .0
012 0:24 0:36 0:48 1:00 112 1:24
elapsed time (minutes)

.. in Pittsburgh 2014
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Java Monitoring and Diagnostic Tooling =
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| Files open 3| =] File [0 =5
800 Ilo . . ] "
700 -Monitor application file open/close events as they
=, 600 occur
g 500 -Lists currently open files
= 400
g 300
- 20.0
10.0
0.0 J
0oL 002 elapsed timio(drrﬁinutes) 0:05 006 Native memory usage 2 = O || # JVM native memory 2 =0
&= Open file details 3 =g —Process Virtual Memory i
----- Process Physical Memory 16.0
File name filter: Apply (§ Clear 250 14.0 PR
Open time File name 200 /—’J—/_> 120
0:06 minutes /MV2A/u/rawson/dist/wlp/lib/com.ibm.ws.config_1.0.1jar —~ =) 10.0
£ 150 2 gp
E i g 6.0
4 i | 3 = 100 B N e oy e i 4'0
50 20
0 0.0
0:12 0:24 (0:36 0:48 1.00 112 124 0:12 0:24 0:36 0:48 1.00 112 124
. elapsed time (minutes) elapsed time (minutes)
Native Memory
. . . . S - ; =g
° Detect natlve memory Ieaks in appllcatlon Native mer‘l:{ny table[NM native memory breakdown table &3 ]
H . . Category Allocated De.. Allocated Sh.. Bytes Deep Bytes Shallow i
-Determine if external forces are using more vy 0074 131 oME | 23L0E
memory INI 260 260 0.11 M8 0.11 M8
. . Trace 1353 1353 0.54 MB 0.54 MB T
-Memory counters showing which parts of the T 2688 10 146 VB 0,042 MB
JVM are using the most native memory » Classes 47 477 u7me 1178 I
» Memory Manager (¢ 1406 1405 1048 MB 23.9MB
» Threads 1343 756 829 MB 31MB
» Port Library 116 115 190 MB 0.017 MB -
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Java Monitoring and Diagnostic Tooling =
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Health Center suaRE

@ Method profile Eﬂ = O
Filtermethods| Apply | Clear MethOd PrOfiIing
Samples  Self G6) Self Tree (o) Tree  Method -1 +Always-on profiling offers insight into application
2056 152 1 597 NN com.ibm.cics.server.examples‘wh aCtiVit
475 352 1 352 1 sun.io.CharToBytelSO8859 1.con .Y . . .
305 226 | 118 8 comibm.db2 jcc.amcZ(int) -ldentifies the hottest methods in an application
. | i java.lang.StringCoding.getEnco . . .
] i palagsisceanssetee 1| «Full call stacks to identify where methods are being
256 1.89 |
|
|

|
|

23 | com.bm.cicsserver Wrapper cal called from and what methods they call
|

245 181 232 com.ibm.db2 jcc.am.kb.a(java.uti . . e
236 175 175 comibm.cics.ras RASnitializatiol *No byte code instrumentation, no recompiling
200 148 148 com.ibm.db2 jcc.t2zos.b.b(int, bc
187 1.38 1.38 com.ibm.db2 jcct2zos. T2zosRest
@ e 4 an | 4 ra iotiniat laskint e nat e tan
@ Invocation pat.. © Called methods % Timeline = Method trace's..  ® Samples over t.. 2 = 0 llis Monitors bar chart 33 > -=0
Inflated Java Monitors
@ 250 i i
3% §gg Slow (height) and % miss (color)
v
£ 100
2 0
230 5:00 7:30

elapsed time (minutes)

[52B04FF8] DataStore@00F62BES (Object)

g
g
@:
Cl;.
&
B
A
g

Java Lock analysis
-Always-on lock monitoring

-Quickly allows the usage of all locks to be profiled ] .

. . . . . Monitors £3 - =

-Helps to identify points of contention in the e s Montors

application that are preventing scaling e e
I O Pt Dbkl emrmcrGetind |

0 4 0 0 0 71675 [52B04818] java/lang/ref/Refer

0 7 0 0 0 9814 [52B04BB4] java/util/ TimerSTir
0 1 0 0 0 1947 [52B04FA4] DataAnalysis@00FE g
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Java Monitoring and Diagnostic Tooling

Health Center

T Current threads = O | k# Number of threads 2 =

MemoryPoolMXBean notification .. RUNMABLE

RT=0P=702255:0=0TCPTransport.. RUNNABLE b Thread details 52 [0 0 2 0

WT=5 RUNNABLE Owned monitor name
Scheduled Executor-thread-1 TIMED_WAITING java.util TaskQueue@7393a8c2
Framework Active Thread TIMED_WAITING
CICSThreadExecutorTidyUpThread  TIMED_WAITING 4 il '
Default Executor-thread-2 TIMED_WAITING Contended monitor
 Timer-1 TIMED_WAITING _ java.util. TaskQueue@7393a8c2
Default Executor-thread-3 TIMED_WAITING . | || Contended monitor owner
< | I | »
Kz Thread stack &2 ] =0
ke Timer-1

| »

@ javalang.Objectwait(Native Method)
@ javalang.Objectwait(Objectjava:196)
@ iava.util TimerThread.mainLoon(Timer.iava:552)

]

Live control of application
*Trigger dumps
-Enable verbosegc collection

Thread name filter: Apply il Clear Number of threads H

Thread Thread state  ~ ~ o S A B Th'reads view

e e P -List of current threads and states
inalizer threa 2300 . .
kernel-command-listener RUNNABLE %%gg .DeadIOCk deteCtlon and anaIyS|S
Inbound Read Selector.1 RUNNABLE 0.0 H

Inbound Write Selector.1 RUNNABLE M 230 300 7:30 ° N u m ber Of th reads Over tl me

Shared TCPChannel NonBlocking A.. RUNNABLE | elapsed time (minutes) 'See Contended monitors

k Dump Wizard

SHARE
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Dump Options
Select the required dumps

["] Heap Dump - Picture of in-mermory objects on the Java heap, used for memory analysis.

[] System Dump - Also known as core dump. Involves dumping the entire address space and as such can be very large.

["]Java Dump - Also known as thread dump or Java core. Used for viewing the thread activity inside the JVM at a given time.

Cancel '

26 Complete your session evaluations online at www.SHARE.org/Pittsburgh-Eval
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Java Monitoring and Diagnostic Tooling 5
Agenda
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- IBM Monitoring and Diagnostic Tools for Java
— Why use the tools?
— Where to get the tools?

- IBM Recommended Java Troubleshooting Tools
— Health Center
— Garbage Collector and Memory Visualizer (GCMV)

— Memory Analyzer

¢ Summary
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.SHARE

tsburgh 2014

27 Complete your session evaluations online at www.SHARE.org/Pittsburgh-Eval



Java Monitoring and Diagnostic Tooling =
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Garbage Collector and Memory Visualizer (GCMV)

Motivating questions:

— How is the GC behaving? Can | do better?
— How much time is GC taking?
— How much free memory does my JVM have?

Overview

— Analyze Java verbose GC logs, providing insight into application behaviour
— Uses ps -p $PID -o pid,vsz,rss output to plot native footprint

— Visualize a wide range of GC data and Java heap statistics over time

— Provides the ability to detect memory leaks and optimized GC

— Recommendations use heuristics to guide you towards GC performance
tuning

.00
o SHARE

.. in Pittsburgh 2014
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Java Monitoring and Diagnostic Tooling i
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G b C I I t d M V- I I (G \ B
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+ Views of GCMV
Used heap (after collection)
1369
1141
Data set 2 = 38
Data set 2 = Proporion of ime spent Unpaused (e ) 515 e
Tuning - - |
collection| time Compacttimes Used he| recommendation Aldlocation failure count 2075
Rate of garbage collection 840,624 047 MBfhours
s [ #lhour5| ms Summary
Mean inkerval between collections (hours) oo
o 0.0 18.07 Compact limes
Compact times
1 0.0 l1g8.66 Used heap (afler
2 0o.01 0.0 collection) Mean Minimum | Maximum Total
3 o001 oo 1ime (ms) | fime (ms) | lime (ms) [lime (ms)
A0 0.0 4348 243K -
=] 0.01 4348
4 D02 419
- S 27 0.36 0.45 055
S 0.02 0.0 Compact times hours)
6 0.02 0.0
4348 uctured data
¥ 0.02 0.0 =
8 0.02 0.0
s 00z 0.0 =
10 002 oo ‘u—J' 5:18 2005" intervalms="0.000">
11 002 0.0 E bytes="1572864000" percent="9¢
533 1 I 1 1 | 1 [es5="1494220800" percent="99" {:
1z .02 0.0 0.0 ="78643200" percent="100" />
optthruput3 vgc | Report [Data] Lime plot| Struc valmsS="0 000"=
0.0 0.092 0.18 027 0368 045 055
time (hours)
Used heap (after collection) 50" compact="18.067" total="59.¢
— " albytes="1572864000" percent="8
[ ean [ Minimum | Masimum | Toml | L P aa20500- peteamras:
| - | I I 1 5="78643200" percent="100" />
optthruput3 vgc IReportJ Data| Line plot| Structured datal

<tenured freebytes="1572533296" totalbytes="1572864000" percent="9% 3

! il [ [»)
uptthruput:i.vgc] Repcmt‘ Data| Line plot Structured data|

SSHARE
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Java Monitoring and Diagnostic Tooling
Garbage Collector and Memory Visualizer (GCMV)

-3
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Graphical Display of Data
Panse Lirmnes (not including exclusive aocess ——
- Allows graphing of all available data: pause 0.45
times, heap size etc 040 |\_
R —_—p U |
- Allows zoom, cropping and change of axes |
: 0.35 f
value and units |||
+Allows comparison of multiple files Fo.30 Al
T
Tuning recommendation 0.25 ,/"
@The garbage collector seems to be compacting excessively. On average 45% of each pause was spent
compacting the heap. Compaction occurred on 40% of collections. Possible causes of excessive compaction 0.z0 |J'|
include the heap size being too small or the application allocating objects that are larger than any contiguous |
block of free space on the heap Il | |
)
& The garbage collector is performing system (forced) GCs. 5 out of 145 collections (3 448%) were tiggered by 0.15 , |
Systerm.ge() calls. The use of System.gc() is generally not recommended since they can cause long pauses and
do not allow the garbage collection algorithms to optimise themselves Consider inspecting your code for |
occurrences of Systerm.gel) 0,10 |
| !
@The mean occupancy in the nursery is 7%. This is low, so the gencon policy is probably an optimal policy for |I I|
this workload. |
0.05 | i i /
i The rgean occupancy in the tenured area is 14%. This is low, so you have some room to shrink the heap if =AW “‘ll."h Il My Yo L g SV L \-. |‘\'\'
require - = -
0,00
Summary 0.0 2.0 4.0 6.0 _ B.D_ 10.0 1z.0 14.0 16.0
Allocation failure count 140 time {minutes)
Concurrent collection count 0
Forced collection count 5
GC hWode gencaon
Global collections - Mean garbage collection pause {ms) 185 A I H d R d t'
Global collections - Mean interval between collections {minutes) 0.13 na ySIS an ecommen a Ions
Global collections - Number of collections 5 1 H H
°
R P R oy Provides tuning recommendations based on data and
Largest memory request (bytes) 127784
rinor collections - Mean garbage collection pause {ms) 48.2 = ﬂags errOI"S -
rinor collections - Mean interval between collections (ms) 7193 ° AnaIyS|S Can be Ilm |ted USIng Croppl ng
Minor collections - Mumber of collections 140 . . . .
Minor collections - Total amourt fipped (VE) 668 -Values and units used in analysis can be changed by
Minor collections - Total amount tenured (MEB) 388 . R .. ‘
Proportion of time spent in garbage collection pauses (%) 076 Changlng axes Values and unltS ()
Proportion of time spent unpaused (%) 9924 ; SHARE
Rate of garbage collection (MEBE/minutes) 874
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Agenda

Educae - Network - Influent

- IBM Monitoring and Diagnostic Tools for Java
— Why use the tools?
— Where to get the tools?

- IBM Recommended Java Troubleshooting Tools
— Health Center
— Garbage Collector and Memory Visualizer

— Memory Analyzer
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Java Monitring and Diagnostic Tooling
Memory Analyzer

Motivating questions:
— Why did | run out of Java memory?
— What's in my Java heap? How can | explore it and get new insights?

Overview
— Tool for analyzing heap dumps and identifying memory leaks from JVMs
— Works with IBM system dumps, heapdumps and Sun HPROF binary dumps
— Provides memory leak detection, footprint analysis:

Objects by Class, Dominator Tree Analysis, Path to GC Roots, Dominator Tree
by Class Loader

— Shows areas of memory wastage:

Collections, duplicate strings, substring/char arrays, constant value primitives
— Displays Stack trace with object references
— Provides SQL like object query language (OQL)

— Provides extension points to write analysis plugins ..
° SHARE
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Java Monitoring and Diagnostic Tooling 5
Memory Analyzer

Educate - Network - Influence

Overview:

-Overview of the heapdump including size and total
number of objects.

-Provides links to continued analysis

LN RN N - i
-H- ] .'|
o - m——— ——
| i 3wl
Path to GC Roots: - %
-Provides the reference chain that prevents e M
) an object being garbage collected i -
LN N ] [ pemi u -
e — - m— 1 1 e e s —— n |
Ig el ald
Dominator Tree grouped by Class Loader:
-Lists the biggest objects using a “keep alive tree” Grouping
b by Class
-Loader limits the analysis to a single application in a JEE e®
- environment )
= = e SHARE
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- IBM Monitoring and Diagnostic Tools for Java
— Why use the tools?
— Where to get the tools?

- IBM Recommended Java Troubleshooting Tools
— Health Center
— Garbage Collector and Memory Visualizer

— Memory Analyzer
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Java Monitoring and Diagnostic Tooling

Problem Scenarios and Tools
Performance | - gajezge, |1 M S
ge Hnn'nance : EA(Q Rﬁalysls ctlnn
nly Iecﬂnn mency
Memory |- gaeze,  |T Gk R ge
mem or|y mem -:arly analysi
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© Copyright IBM Corporation 2012. All rights reserved. The information contained in these materials is provided for informational purposes only, and is provided AS IS without warranty of any kind,
express or implied. IBM shall not be responsible for any damages arising out of the use of, or otherwise related to, these materials. Nothing contained in these materials is intended to, nor shall have
the effect of, creating any warranties or representations from IBM or its suppliers or licensors, or altering the terms and conditions of the applicable license agreement governing the use of IBM
software. References in these materials to IBM products, programs, or services do not imply that they will be available in all countries in which IBM operates. Product release dates and/or capabilities
referenced in these materials may change at any time at IBM’s sole discretion based on market opportunities or other factors, and are not intended to be a commitment to future product or feature
availability in any way. IBM, the IBM logo, Rational, the Rational logo, Telelogic, the Telelogic logo, and other IBM products and services are trademarks of the International Business Machines
Corporation, in the United States, other countries or both. Other company, product, or service names may be trademarks or service marks of others.
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Where to find more information BN

* Documentation

« zOS SDK

¢ System z Linux SDK

« Java Tuning documentation

* |IBM Support Assistant

* IBM Monitoring and Diagnostic Tools for Java™

* Health Center API articles
— Monitor a Java application with the Health Center API parts 1 and 2
° ...
e SHARE
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