Oracle Enterprise Manager 10g - Application Diagiessor Java — Usage Scenarios

Oracle Enterprise Manager 10g

Oracle Application Diagnostics For Java
Usage Scenarios

© 2004 — 2007 Oracle Corporation. All rights reserved.



Oracle Enterprise Manager 10g - Application Diagiessor Java — Usage Scenarios

1. Overview 4
1.1. Assumptions 4
1.1.1.  Accessing the Oracle’s Java Diagnostics Glens 4
2. Examining JVM Activity
2.1. The JVM Activity Tab 4
2.2. Elapsed Time JVM Activity Analysis 6
2.2.1. Examining All JVM Threads 6
2.2.2. JVM Heap Summary 7
2.2.3. Pie Chart - JVM Heap Memory Usage 8
2.2.4. JVM Heap Usage Tables 8
2.2.5. Dump Heap to File 9
2.2.6.  Viewing Heap Dump 10
2.2.7. Examining Active JVM Threads 10
2.2.8.  Viewing Thread Stack 11
2.2.9. JVM Local Variables 12
2.2.10. JVM Object Description 13
3. Elapsed Time Analysis
3.1. Running the trace 15
3.2.  View All Threads 16
3.3. View Active Threads 17
3.4. Trace a Specific Thread 17
3.5. Trace All Active Threads 18
3.6. Viewing Results for Trace Activity 18
3.6.1. Viewing Thread Trace Summary 19
3.6.2.  Viewing Thread Trace Stack 21
3.7. Viewing All Available Traces 22
4. Track Database bottlenecks to Java 22
4.1. Navigate to the Database tab 23
4.2. Choose a Database from the Database dashboard 23
4.3. Navigate to Lock Activity from Session Details 23
4.4. View Waiter Details 24
4.5.  Drill down from DB to Java 24
4.6. Result 24
4.7. Tracking bottlenecks with Monitoring 25
5. JVM Memory Analysis 27
5.1. JVM Memory Usage Summary 28

© 2004 — 2007 Oracle Corporation. All rights reserved.



Oracle Enterprise Manager 10g - Application Diagiessor Java — Usage Scenarios

5.2.
5.3.
5.4.
5.5.
5.6.
5.7.
5.8.

Detailed Object Level View

Choose the JVM for dumping heap

Load the heap file

Examine the loaded heap

Dump and load additional heap snapshots

Compare the heap snapshots

Conclusion

© 2004 — 2007 Oracle Corporation. All rights reserved.

29
29
31
31
32
32
36



Oracle Enterprise Manager 10g - Application Diagiessor Java — Usage Scenarios

1. Overview

This user guide explains the process of identifglregbottlenecks of most common
performance problems using Oracle Application Daggits for Java (Java Diagnostics).
Each section describes a use case with overvievdetaded steps to diagnose the
performance problem.

1.1. Assumptions

This user guide assumes that you have installed¢anitgured your Oracle Application
Diagnostics for Java (Java Diagnostics) consolb wivalid repository. It further

assumes that you have set up the DB and agenth@yndre able to communicate with
the console. Also, the console is setup and runamtgsome Java Diagnostics Agents are
connected to it.

For details on how to set up the console and agplease refer tdpplication
Diagnostics for Java Installation Guide

1.1.1. Accessing the Oracle’s Java Diagnostics Cons  ole

If you have followed the default installation, thign@ console should be accessible from
the URL

http://myconsole.mycompany.com:3500

Where myconsole.mycompany.com is the name of thesgou have installed the
console on. You can also access the console usenifPtaddress zzz.zzz.zzz.zzz for the

server.
http://zzz.zzz.zzz.zzz:3500

2. Examining JVM Activity
2.1. The JVM Activity Tab

Oracle’s Java Diagnostics console has five mais @ Java, Heap, Trace, Database
andSetup.

To see what is going on the monitored JVMs andlttabases click on tlavatab, it
will take you to the following screen:
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Mot L
ORACLE Fiiterprise Manager 10g e
>rid itrol Heap Trace D.
JVM Activity : Now Change Pool| Defaull_ v
‘% Click on the Al Threads or Active Threads links in this table to shovy JYM Detalls
Wachine 0S Name um Port CPU  OSR  Mem Run DB Lock Net 10 Objwait Steep View Threads Heap
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Past JVM Activity : Last 24 hrs [ View Details Recent JVM Activity : Last 90 Secs View Details
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i | }
| \
Lack cPU DB Wait Retwork Wait 10 Wit
Top Methods Tolal  w| Top Methods Total  w
Methods Cost Methods Cost
Jamagent jamagent-accept 1217 jamagentjamagent--accept 364
com.sap.ars c 602 comsapars c 182
wehlogiz. socket PosixSocketuxer->processsackets 600 weblogic.sacket PosiGocketmuxer=processSackets 182
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jamtestInventory->Catalog 335 jamtestinventory->Catalog 163
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Requests Cost Requests Cost
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Miewdtial jsn 337 Mewtrialjsp 164
fadditern jsp 104 fadditerjsp Ll

Information displayed on the page above:

To manage large number of JVMs in the Enterpiséiddiyou can assign JVMs to
different pools. Then you can choose which Poeli¢av using theChange Pool
dropdown There are two pools defined in the appboaDefault, and Other. Additional
pools can be defined to logically group JVMs. $tanaging JVM Poolsfor more
information about defining JVM Pools and assigniviVs to Pools.

The JVM Activity Now:

This table provides information on what is happgron the JVMs currently (the other

tables provide a history over the last 24 hours@hdeconds). The information provided
here is

Machine : The machine where the Oracle’s Java Diagnostics agent monitored JVM is

running.

OS Name : The operating system on which the JVM is running.

JVM Vendor : The vendor of the JVM.

JVM Version : The version of the JVM.

Port : This is a port identifier. For JVMs running on an application server, Oracle’s Java

Diagnostics automatically detects the JVM port. For other JVMs, you have to specify this by

the Agent Initialization parameter jamjvmid.

CPU : The CPU utilization on the JVM.

OSR : An OS indicator of how quickly you can get the CPU when you need it.

Mem : The percentage of the JVM Heap used.

Run : Threads using the CPU.

DB : Threads waiting for DB activity to complete.

Lock : Thread waiting for the JVM synchronization lock.

Net : Threads waiting for Network Activity.

Obj wait : Idle Threads, which have called Network Wait.

Sleep : Idle Threads, which are sleeping.

View Threads : This field provides the following two links:
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All : takes you to the JVM Info: All Threads page,

Active : Takes you to the JVM Active Threads page.

Edit : Takes you to the Update JVM info page under admin tab where you can
set/modify JVM information.

The JVM Activity Table Color Scheme
Green : Normal behavior.

Yellow : Not normal but acceptable.
Red : Critical, should be looked into.

2.2. Elapsed Time JVM Activity Analysis

Note : For elapsed time JVM Activity analysis Wx/M Activity : Last 24 hours, JVM :
Last 90 seconds, Top Methods and Top Requestsepteger to Oracle Application
Diagnostics For Java Use Case — Trace Analysis.

2.2.1. Examining All JVM Threads

Clicking on theAll link on the previous page takes you to the detditd| the threads in
the Java Virtual Machine.

Fle Edit View Hstory Bookmarks Took Help

€-2-€uakE

[Clamiots [ emitg

=l ID=08IUM_MACH .us.oracle comBaVM_PORT=8858 x| B [[E-]

ot Loggedin: Login Help  Abodt  Fric ~

ORACI
1id Cont

Enterprise Manager 10g
Trace Database | ||

| View All Threads: |

ID: 0: aupinx01.us.oracle.com: Linux-2.6.9-55.ELsmp: Sun Microsystems Inc.: 1.5.0_06: 8888

Active Threads by state Heap Usage Showkesn Dump Heap

Space Name TotaliKB) Used(KB) % AvaillKB)

Pern 131072 47170 36 83902
——— Old 932086 6866 1 925241

Metuork Hait——" =
_ il Eden  §3184 7877 9 84307
From 11642 7216 82 4432

Garbage Collections

12256-12338

1226612336 jamagertjamagent--accept Jamagentjava Network Wait

12266-12331 Javalang Ohject=walt Objectjara Objectait

12266-12330 Java.lang.Object=walt Objectjara Objectwalt Tr
Objestjara Object¥¥ait Tra

12256-12329

oracle.ons InputBuffer-=readiare Data

Javalang Object-=wait

InputBuffer java

Type Number
Min 4
Maj i
JVM Threads
Thread User Request IPAddr  OSPID Current Call File Line State
12266-12388 oracle.sysman.em3DK, char EmChartc: EmGhartc: java 352 Objectivalt Trace Thre
12266-12366 EDU.oswego.cs.dl.utilconcurrent hanneljava 376 ObjectWait Tr
12256-12256 Condvarait Tra
12266-12342 com.evermind Uil TaskManager-=run TaskManagerjava 245 Sleeping 11
12256-12341 aracle.ons Notification Quee-inte malDegueue NotifitationGueue java 254 Objectivalt
12256-12340 aracle.ons NotificationQueue-» intemalDedqueue NotificationGiueue java 256 ObjectWalt

275

Netwark ihiait

Information displayed on the page above:

The line under the tabs provides the context in&diom about the JVM i.e.
the operating system, JVM vendor, version, etc.
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The chartActive Threadby State displays a pie chart for Active ThreaglState

The tableHeap Usageshows the amount of memory used and availablthéodifferent
parts of the JVM heap.

The table Garbage Collection shows how many garbaliections have taken place
since the start of the JVM.

The link Show Heapeads you to the Heap summary Page which breaks tloavJVM
heap usage by heap space and object type.

The linkDump Heapo File leads you to JVM Heap Dump page, which gsi@ll heap
objects and their relationships to a file, which t& loaded and examined to find
memory leaks.

The table JVM Threads lists the following details dout each thread:

Thread : Name of the thread. This is a link, which takes you to the JVM Stack Info page,
which displays the call stack for the thread.

User : Application user using that thread.

Request : Application request being processed by the thread.

IP Addr : The client machine from which the request originated.

OS PID : Operating System and Thread Ids for this thread.

Current Call : Lowest user method being executed by the thread.

File : File name, which contains the class and method for the current call.

Line : Line number in the method currently being executed.

The linkTrace Threadn this section will take you the Trace Thread @&gm where
you can trace a thread to see where it is spentingme.

2.2.2. JVM Heap Summary
“Show Heap” Link in “View All Threads” page navigs to JVM Heap Summary page.
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Mot Logaed in: L Hele  Abod B
ORACLE Enterprise Manager 10q oggedin: Login Hek About  Print
Grid Contr Java Heap Trace | Datahase Semp | NOC |

] View All Thieads View Active Threads Trace Active Threads

JVM Heap Summary
JUmMID Machine 0S Name JVM Vendor JVM Version Port

0 aUpInXa1,us oracle.com Linus-2.6.9-55 ELsmp Sun Microsystems Inc. 1.5.0_06 8888

JVM Heap Memory Usage

old. Ffee

JVM Heap Memory Usage
Space Name Klass Method Instance Array ConstantPool Symbol CompilediCHolder Used (KB) Total (KB)
Ferm 3554 19631 1831 6952 8289 7640 2 4TI 131072
o o 0 2699 3@7 i 0 0 6855 932006
Eden 0 0 2185 6858 i i 0 6085 aded
From 0 0 3347 3968 0 0 0 7216 11640

Information displayed on the page above:

The first table displays the context informatiomabthe JVM i.e. JVM ID, hostname,
OS name, JVM Vendor, JVM Version, and Port.

2.2.3. Pie Chart - JVM Heap Memory Usage

There is a pie chart displaying memory usage ok#tected JVM Heap.
The table JVM Heap Memory Usage gives you the @eddiout the JVM Heap usage. It
has the following fields:
- Space name : The name of the space within the JVM heap.
Klass : Memory usage by classes in a heap space (in kb)
Method : Memory usage by methods in a heap space (in kb).

Instance : Memory usage by instance of any class in a heap space

Array : Memory usage by arrays within the heap (in kb)

ConstantPool : Memory usage by the java constant structures associated with each class
Symbol : Memory usage by strings in a heap space (in kb)

CompiledICHolder : Memory usage by internal structures of the JVM in a heap space

Used (KB) : Memory usage (in kb).
Total : Total memory size of a heap space.

2.2.4. JVM Heap Usage Tables
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JVM Heap Memory Usage
Space Name Klass Method Instance Array ConstantPool Symbol CompilediCHolder Used (KB} Total (KB)
Perm 3464 19831 1831 5982 8289 7690 247173 131072
od o 0 2998 3857 0 0 0 BESS 932096
Eden 0 0 2790 8846 i 0 0 11857 93184
From @ 0 ‘3347 3880 0 0 0 726 11648
JVM Heap Number of Objects
Space Name Klass Method Instance Array ConstantPool Symbol CompilediCHolder Total
Perm 8499 200768 45359 76799 14740 181300 176 531118
og o 0 106097 45018 ] i 0151116
Eden @ 0 93124 BEEE o 0 0156560
From 0 0 120488 37513 ] o 0158012
JVM Garbage Collections
Type Number
Minar 4
Wtajdr 0

Time spent in JVM for processing request
Time

248207 usec

Information displayed on the page above:

The table Java Heap Number of Objects gives youl¢iails of total number of heap
objects residing in a particular area of JVM Hdapas the following fields:

Space Name : The name of the JVM heap space.

Klass : The number of heap objects for classes of any heap space.

Method : The number of heap objects for methods in a heap space.

Instance : The number of heap objects for number of instances of classes in a heap space
ConstantPool : The number of heap objects for the java constant structures associated with

each class

Symbol : The number of heap objects for strings of a heap space.

CompiledICHolder : The number of heap objects for internal JVM structure of a heap space
Total : Total number of heap objects in a heap space.

The table JVM Garbage Collection displays the nunatbgarbage collections taken

place in the JVM. It has the following fields:

Type : The type of garbage collection i.e. minor or major.
Number : Number of garbage collections of a particular type.

2.2.5. Dump Heap to File

When you click the linlbump Heapon the JVM Threads Information page, the page

JVM Heap Dump will appear:
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Information displayed on the page above:

The first table gives the context information abitne JVM- JVM ID, machine, OS
name, JVM vendor, and port.

JVM Heap dump starteghows that the dumping of the selected JVM in&orépository
has started.

2.2.6. Viewing Heap Dump

Going through théleaptab, you can see the dump.

For further details on Heap Dump, please refere@agiStatistics and Dump Analysis
Document.

2.2.7. Examining Active JVM Threads

Clicking on theActivelink on the JVM Activity Page main page takes youhe details
of the active threads in the Java Virtual Machine.

Information displayed on the page above:
The first line provides the context information abthe JVM.

The table JVM Active Threads lists the following déails about each active thread:
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Thread : Name of the JVM thread. This also provides a link, which takes you to the to the
JVM Stack Info page, which shows the call stack for the thread.

User : Application user using that thread

Request : Application request being processed by the thread.

IP Addr : The client machine from which the request originated.

OS PID : Operating System and Thread Ids for this thread.

Current Call : Lowest user method being executed by the thread.

File : File name, which contains the class and method for the current call.

Line : Line number in the method currently being executed.

Other links on this page are:
Trace Thread : Leads you to the page, where user may change the default parameters to
trace the selected thread. Records call made by the thread over a desired time interval.
Trace All Active Threads : Takes you to the same page as above and records calls made
by all active threads over a desired time interval.

The last line displays the time spent in procestiegequest (in micro-seconds).

2.2.8. Viewing Thread Stack

Click on theThread naméink on the All threads page or the Active threpdge to view
the thread stack information.

Information displayed on the page above:
The first table provides the context informatiomatbthe JVM.

The table Thread Info Details provides the last ugecall information for the thread:
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Thread : Name of the JVM thread.

User : Application user using that thread.

Request : Application request being processed by the thread.

IP Address : The client machine, which originated the request.

OS PID : Operating system process and thread Ids for this thread.
Current call : Lowest user method being executed by the thread.

File : File name, which contains the class and method for the current call.
Line : Line number in the method currently being executed.

State : Current state of the thread.

The table Call Stack shows the thread’s call stacind has the following fields:

Class Method : The class and method for the stack frame. It is a link, which takes you to the
JVM Locals page.

File : The file where the class is defined

Line : Current execution point in the method.

All the user level calls are shown as clear antesy<alls (like JDBC, Java) are shown
as gray. If a method is inlined or native, the imember might not be available.

The table JVM Locks shows locks held by currengaial:

The last line displays the time spent in JVM fooqessing the request (in micro-
seconds).

2.2.9. JVM Local Variables

Clicking on any of th&€lass Methodé$ink takes you to the JVM Thread Locals page.
This page shows parameters for the selected metibds well as the local variables
used by the method.
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Information displayed on the page above:

The first table provides the context informatiomabthe JVM.
The next line displays the stack frame.

This Objectdisplays the name of the object instance in cagestance methods, object
class for class method. The link takes you to ¥id Dbject Info page, which displays
all the fields for the object.

The tableMethod Argumentdisplays the signature and value for all the patans. If
the method argument is an object there is a lindhtmw fields for the object.

The tableMethod Localsdisplays the local variable(s) if the method corgdocal
variables.

Time spent in JVM for processing the request.

2.2.10. JVM Object Description

Clicking on any object name link on the previouggarings you to this page. This page
shows fields and values for the selected object.

Information displayed on the page above:

The first table gives the context information abitne JVM- hostname, operating system,
JVM vendor, and version.

Next line provides the signature for the object.

The tableObject Description shows information about the objects fields:
Type: Field Signature
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Name: Field Name
Value: Field value. If the field is an object, then create a link to the objects fields.

Parent of the Object aboveif the object extends another object, then thel§ieind their
values for the object’s super are displayed here.

The last line on the page displays the time speptacessing the request (in micro-
seconds).

3. Elapsed Time Analysis

Quickly identify the bottlenecks using Oracle Agpliion Diagnostics for Java (Java
Diagnostics) low overhead trace functionality. Digria trace Oracle’s Java Diagnostics
agent will sample your target JVM, aggregate thea dad provide you with
comprehensive call stack information down to methaohe and line number.

The thread state timeline visualizes hotspots kaking down the time spent by thread
in different states.
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You can click on the timeline to zoom in on thepeitlmethod.

You can adjust the sampling frequency, data catieauration and the scope of
sampling. At no point do we change the applicabiehavior, so your application
continues running at full speed. No instrumentaisorequired, so you get complete
visibility across the entire JVM at an overheadlell%.

This document explains how to use Oracle’s Javgmiatics Tracing features.

3.1. Running the trace

The console user interface has five main talm/a Heap, Trace DatabaseandSetup.
Navigate to the main JVM Activity dashboard by kiig on thgava tab.

Select the JVM you want to trace by clicking ornertthe All Threads or the Active
Threads link for that JVM.
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You can choose to trace all active threads by iclgghn the trace Active Threads link or
trace a specific thread by clicking on the Tracedld link

Set trace parameters in the form and click on tbd@ton to start the trace

After the trace is completed and stored to the sigpry, a link to view the results will
appear Click on the link to view the results.

All the past traces are accessible from the toptl@vace tab. To view a trace click on an
appropriate link. (Note : If you are logged in be administrator, then you’'ll also see an
icon to delete the trace from the repository nexhe trace link)

The following screen captures explain the aboviricpaths:

3.2. View All Threads

© 2004 — 2007 Oracle Corporation. All rights reserved.



Oracle Enterprise Manager 10g - Application Diagiessor Java — Usage Scenarios

3.3. View Active Threads

3.4. Trace a Specific Thread

The following page is used to set parameters andrace for a specific thread in the
JVM:

The first line gives you the name of the threadicllis being traced.
Next section allows you to change the default v&lee running the trace:

Poll Interval (ms): This specifies the time interval between successive samples.

Poll Duration (sec): The amount of time you want to run the trace.

Trace Filename prefix:  An optional user-friendly name for the trace.

Trace Thread Details: If this box is unchecked, only the last user call for the active thread
will be stored. If the box is checked, all calls for the active thread will be stored, so you can
view the call stack. Checking the box increases the overhead and space requirements.
Try Changing Threads: Sometimes you might find some samples missing. This can happen
if the thread’s stack was changing when we were taking the sample. If you find this
happening, you can rerun the trace with this button checked. This will retry (upto 5 times)
threads with changing stacks. It will also make system calls to get the stack if possible.
Enabling this checkbox will increase the overhead of sampling.

When you press the trace button, the console will sample the JVM at the defined interval for the

defined duration. It will store the results in the repository and provide you with a link to examine
the results.
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3.5. Trace All Active Threads
The following page is used to set parameters andrace for all Active threads:

This page allows you to change the default valoesunning the trace:

Poll Interval (ms): This specifies the time interval between successive samples.

Poll Duration (sec): The amount of time you want to run the trace.

Trace Filename prefix:  An optional user-friendly name for the trace.

Trace Thread Details: If this box is unchecked, only the last user call for the active thread
will be stored. If the box is checked, all calls for the active thread will be stored, so you can
view the call stack. Checking the box increase the overhead and space requirements.

Try Changing Threads: Sometimes you might find some samples missing. This can happen
if the thread’s stack was changing when we were taking the sample. If you find this
happening, you can rerun the trace with this button checked. This will retry changing stacks
and if it can’t get the sample in 5 retries, it will suspend the thread to get the sample. Enabling
this checkbox will increase the overhead of sampling.

Include network Waits: Most JVMs have large number of idle threads waiting for network
events. To filter out the noise, you can leave this checkbox unchecked. Checking this box
increases the overhead and space requirements. If you do check this box, you can trim
network threads later when examining the trace.

Trace All Threads: If you check this box tracing will be done for all the threads both active
and idle. This can significantly increase the overhead of sampling. If not checked, only the
active threads are traced.

When you press thteace button, the console will start sampling the JVMha defined
interval for the defined duration. It will storeethesults in the repository and provide you
with a link to examine the results.

3.6. Viewing Results for Trace Activity

When the tracing is complete as per the definebddushtion parameter, you reach the
following page:
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3.6.1. Viewing Thread Trace Summary

Clicking View Resultsakes you to the trace summary page.

Information displayed by the page above:

The first line provides the context information abthe trace — hostname for the JVM,
port for the JVM, the threads included in the trao®d date & time of the trace.
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The figureTop Stateshows the relative time spent in different states.
The figureTop Methodshows the relative time spent on different methods

The tableThreads by Statereaks down the relative time spent in differeates for each
method. The Thread link displays filters just faspeecific thread.

The tableMethods by Statereaks down the relative time spent in differeatesfor each
method. The Method link shows the call stacks, Winmclude the method.

The linkTrim Threadsallows you to remove other threads to filter ooise.

The link Adjust user callallows you to adjust user call boundaries by fittg out
system calls.
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3.6.2. Viewing Thread Trace Stack

The Resource utilization by a given thread acrbesstack frames:

Information displayed by the page above:
This page shows traced call stacks for any method

The dropdown at the upper right corner gives yauftitiowing option to view the call
stack trace:

View Totals By Percent (Default)
View Totals By Abs Numbers
View Lock By Percent

View Lock By Abs Numbers
View CPU By Percent

View CPU By Abs Numbers
View DB By Percent

View DB By Abs Numbers

When you expand the stack trace you get the anaduime (in terms of what opted in
the dropdown) spent in different sub-activities. &tyou further expand any of the sub-
activities you will get the details of amount ah# spent in doing its sub-activities. This
continues till any activity or sub-activity has sab-activity i.e. it has reached the leaf.
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3.7. Viewing All Available Traces

The tableAvailable Tracedists all the traces that have been run from thesole and has
the following fields:
- Date : Date and Time when the trace was run.

Machine : The hostname for the JVM.

ID : The port number for the JVM.

Thread : Was this trace was run for a specific thread, or for all active threads.

Secs : Trace duration in seconds.

Samples : Number of samples in the trace. It is a link, which takes you to the Trace

Summary page that displays the summary information for the chosen trace.

4. Track Database bottlenecks to Java

Tracking database issues to the Java line of ®ddarmidable task in today’s complex
production databases with thousands of concur@mections. While connection
pooling provides scalability by reusing databaseneations, it also introduces a layer of
abstraction almost impossible to penetrate. WheA®&counter issues in the database,
most of the time all they can determine is thatissaes came from Java running on a
specific machine.
Using Oracle Application Diagnostics for Java (JBxagnostics), DBAs can get rich
information to diagnose the problem

1. Application Request responsible for the datalaaseity

2. A complete call stack including the method and humber information to

provide context

With Oracle’s Java Diagnostics agents running eéxXIMs and on the database servers,
the Oracle Application Diagnostics for Java congwtevides real time visibility across
the database to Java layer.

In this case study, when locking issues are eneoedtn the database, the DBA can
easily find the source they came from.

Pre-requisites

Oracle’s Java Diagnostics JVM agent needs to beimgron the JVM which
initiated the request.
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Oracle’s Java Diagnostics DB agent needs to beimgras the oracle user (or the
Database owner account) on the database servethagithottleneck

Both of these agents should be connected to the €aacle’s Java Diagnostics
console.

The monitored database should be registered uhdédtacle’s Java Diagnostics
console

4.1. Navigate to the Database tab

4.2. Choose a Database from the Database dashboard

From the main database dashboard (accessible fremain Database tab) we see a
summary of databases monitored by the console. Weman see there are 2 sessions
waiting to acquire a lock in the demo database.

Action Click on the View Details to see the sessiongiferdemo database

4.3. Navigate to Lock Activity from Session Details

Action : Click on the Lock hyper-link to show lock waitestnd holders
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4.4. View Waiter Details

This provides summary about the sessions holdidgaamting for locks. Here the session
8 is holding a lock. Session 14 is waiting for kbek.

Action click on a specific session to get more detaitsualt

4.5. Dirill down from DB to Java

This screen provides attributes and details fodditabase session waiting for the lock.
Notice Oracle’s Java Diagnostics console provileshread in the JVM currently using
this database session.

Action click on the Thread Information link to get Jawails for this session

4.6. Result

The results (on the next page) show applicationestj IP address and complete call
stack for the Java activity responsible for theatdase locking.
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4.7. Tracking bottlenecks with Monitoring

When monitoring is enabled, data about requesporesible for database calls is
automatically collected and stored. To view thitad&e start from the home page.

Either Click onView Details, or zoom in using the displayed chart.
In order to zoom in, click on the chart to defihe zone’s left and right boundaries. Then

click on the defined zone to zoom in. This will ¢éakou the Recent Activity Page.
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Here you can click on the appropriate DB statewaat to drill down. In this example
we’ll be clicking on thalb file scattered readwhich indicates Full Table Scans.

Clicking on the database calls, refreshes the phgeing the requests responsible for the
full table scan along with the Java call. We cackobn the SQL statement to view the
SQL statement also.
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5. JVM Memory Analysis

Oracle Application Diagnostics for Java (Java Dasdits) provides two levels of
visibility into your JVM’s memory usage.
1. Summary of the Heap Usage, Garbage Collectiodgime spent in Garbage
Collection
2. A detailed memory analysis feature allows yoadbonly find the objects
responsible for growth but al$iack their reachability from the root-set. With
this possible feature, you can find the danglirfgnence responsible for memory
leak.

Java’s garbage collector cleans up un-referencgatistin the Java heap, freeing
application developers to worry about cleaninghigwever if there are dangling
references to the objects, then the garbage cotleci mark the objects as live and not
clean them up, increasing the heap memory usage.

When tracking memory leaks, it is important to fthése inadvertent references, which
are leaking memory. Traditional memory leak tocdsk each memory allocation,
slowing down the monitored JVM. With Oracle’s J&agnostics you can run your
applications at full speed, concurrency and thrpugland still find the memory leaks.
To find a memory leak using Oracle Application Diagtics for Java, you take snapshots
of the JVM heap at different points in time. Betweke snapshots, your JVM and Java
applications continue running at full speed withozeverhead from Oracle’s Java
Diagnostics.
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Each snapshot stores information about the objedte heap, their relationships and
root-set reachability. Load the snapshots intadpesitory, and compare them with our
heap comparison functionality to see where the nmgmi@wth has occurred.

5.1. JVM Memory Usage Summary

The summary view gives you an indication of the J¥Kkalth by providing you with
metrics on Heap Usage, Garbage Collections anddpast in Garbage Collections at a
given time or over a given interval of time.

This can be a good starting point for more detadliealysis on where the memory
bottlenecks might be.
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5.2. Detailed Object Level View

This view provides a lot of rich detailed inforn@tifrom Oracle’s Java Diagnostics heap
dumps

1. Amount of memory used by an object

2. Amount of memory reachable from an object (tatamory used by all an

object’s descendants)

3. Number of objects reachable from a given object
In the figure above, jamagent.memleak only usesi®¥%€s, but the total amount of
memory used by all it's 965,076 descendants is280 7414 bytes.
Similarly one of it’s fields dbdata uses only 24ds; but the total amount of memory
used by it's 800,002 descendants is 221,171,96&sbyt
We will explain in this document how to obtain thlistailed information using Oracle
Application Diagnostics for Java.

5.3. Choose the JVM for dumping heap

Action : Click the View All Threads link from JAVA tab to choose a JVM
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Step #2 Dump Heap to File
In the Heap Usage table header, there are two.links
Action Click the Dump Heap to File link to dump the JVidp to file.

While the heap is being dumped to the file (/{tmpfiump.txt) you'll see a message
heapdump in progress
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5.4. Load the heap file

We will load the heapdump file using program loaahseh

In most cases your monitored JVM will be on a deéfg machine from the console.

Move the file to the console machine. The prograadheap.sh requires one parameter
Heapdump filename and location: When the heap is dumped, file /tmp/heapdump??.tx
is created on the monitored JVM’s machine. You neadove (ftp/scp/sftp) the machine
where the console is running.

If you installed Apache listener jamserv in /horagipser/jamserv, then

cd /home/jamuser/jamserv

loadheap.sh /tmp/heapdump<ID>.txt

5.5. Examine the loaded heap

Choose the heap you have loaded from the Heap Tab

This displays the breakdown by heap by differepesyof objects. You can choose to
look at the objects reachable from the root-setllmking on Roots

Here we see the number of objects and memory rbecfram each root. Dictionary has
743K objects and around 50MB of memory reachaldmfit. You can click on the link
to view the objects directly reachable from Dicaon
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5.6. Dump and load additional heap snapshots

Repeat Steps to load additional snapshots for\tive J
Be sure to provide unique heap _ids for each snapgten you load it using
processlog.sh

5.7. Compare the heap snapshots

Choose the larger of the snapshots as the firpistiod from the Heap Tab
Here 68 MB Heap(91% of 155 MB) is chosen as thst fieap

Click on Compare Heaps to choose a second snafmslemimparison

Choose a second snapshot to compare with thesfiegishot. Here we choose the 62 MB
Heap (83%)
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This shows us the comparison of root reachabititybbth heaps.

Click on the root-set with the most growth to diage the leak

Here in this example, you can see that DictionBrigt] object has grown by 5, 864KB.
In Heap #1, Dictoot has a total number of 743,585 descendantghaddcupy a total of
51.8 MB of space. In Heap#2, Dict object has 593 digects with 46.1MB. Root set
Dict has grown 5.7MB between the two heaps, whsdihé reason for the heap growth
6MB between the two heaps. So we clickinat to follow the memory leak
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We can see that 6,009,880 Bytes (5.7 MB) increésgemory has come from the Klass
jamtest/staticLeak. You can also see that the nuwibabjects have grown from 150K to
300K. jamtest/staticLeak object is the cause ohtieenory leak.

Let us look at some more details about the obgadtihg the memory. Click on browser
back button to go back to the previous page thawsteap diffs by root sets (Show
Heap Usage by Root). Click on the “View Summaryttbn highlighted in the picture
below.

You can see the jamtest/staticLeak topping thenighe table with 5, 867KB of growth
in memory. Click on the link to look at the detadlisthe object.
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This page shows all the members of the object jstitstaticLeak. dbData of type
java/util/Vector is the object that is growing e jamtest/staticLeak object.

Click on the link in KB column at the enc (in dettalumn) for thedbData object row to
see more details about the dbData Vector object.

In this screen, you see that the Vector objeshi@émented as Array type with a total
memory growth of 6,007,680 bytes. Click on the namh the “KB” column under delta
to see more details.
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Here you can see that the instance “jamtest/caehsdtit” is in the array object. Number
of “jamtest/cacheElement” objects have grown frddK 5o 100K but the size of the
object is same in both the heaps. You can confiimidy clicking on the “KB” column
under “Delta” for the jamtest/cacheElement object.

You can compare the top objects to see if the drasvtiue to larger size objects or larger
number of objects. Here we can see that the grsaibcause of larger number of Vector
(as the size of Strings is about the same).

5.8. Conclusion

We were able to find the path to the java Stringsctv caused an increase in the memory
usage of the JVM. This was due to the static Vedbolata in the class
jamagent.memleak growing.
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