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This document describes a series of hands on exercises designed to familiarize you with
some of the key conceptsJdavaMission Control. The materiabvers severdh o ur s 0
worth of exercises, so some of the exercises have been marked as bonus exercises. The
bonus exercisesanbe skipped in the interest of seeing as many different parts of

Mission Control as possible. You can always go back and atteemptwhen you have
comgeted thestandardexercises.
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Introduction

OracleJavaMission Control is a suitef toolsfor monitoring, profiling andliagnosing
applicationgunningin productionon the HotSpot JVMThere is also a sibling product
named JRockiMission Controffor the JRockit JVM

JavaMission Controlmainly consists ofwo toolsat the time of writing
1 TheJMX Console a JVM and application monitoring solutibased on JMX.
1 TheJavaFlight Recordei a very low overhead profilingnd diagnostictool.

Therearealso plugins availablghatextendthe functionalityof Java Mission Contrab,
for example performheapwaste analysis on hedpmgs.

This tutorialwill focus on theJavaFlight Recordepart of Java Mission Controlvith
bonus exercises fohe heaglump analysis tool (JOverflovend the JMXConsole
towardsthe end.

Java Mission Contratan be run both as a staalbne application and inside of Ecdip
This tutorial can be used with eith@ay of running Mission Control.

In this document, paths and command prompt commands will be displayed ity
fixed font. For example:

C: \ Tutorial \

Graphics user interface strings will be shown as asaoifi font, and menu alternatives
will be shown using | as a delimiter to separateraghus. For example:

File | Open Fil eé



Installing Mission Control

If you have downloaded the fulitorial for windows, and unpacked it to

C:\ Tutorial ,you already haveverythingthat is required for this tutoriaind can
skip thissection If you are on a different platform, you will need to install Mission
Control, and optionally Eclipse Oxygen.

The easiest way of installing Java Mission Control is to download and install the latest
Oracle Java SE JDKl&va Development Kit). You will need the latest Oracle JDK even
if you want to run this Tutorial from within Eclipse.

Here is how to get the latest JDK:

1. Go tohttp://java.oracle.com

2. Click onJava SE underTop Downloads.

3. Download the latest Java SE JDK for your platform. At the time of the writing of
this tutorial, the latest Oracle JDK is 9.

4. Also download the latest Oracle JDK 8.

With the JDK, you now have everything you need to do this Tutorial. That said, the
collateral for this tutorial is provided as a set of Eclipse projects. It is not necessary to
access them through Eclipse, but it may make playing around with the examples a bit
easier.

Note: For some versions of JMC the installation of experimental-piagvill work
betterif you install the JDK somewhere where you have write permissigmot under
Program Files onMndows.

Installing JMC in Eclipse (Optional)

This section describes how to prepare for running this tutorial from within Eclipse. This
optional part is a bit more demanding than just running the stboree version of IMC,
but will on the other hand make it easier to experiment with the material later on.

Here is how to get the latest Eclipse:

Go tohttp://ecl ipse.org

Click onDownload.

Download thezclipse IDE for Eclipse Committers for your platform.

To install simply unpack the Eclipse zip where you want it.

Run Eclipse by running the executable in the root of the unpacked zip.

arwNE

At the time of writing thigutorial, Eclipse Oxygen (4.7.0) was available. Eclipse Oxygen
does not run well on JDK 9. Next step will be to make sure that Eclipse uses your JDK 8.


http://java.oracle.com/
http://eclipse.org/

1. Find theeclipse.ini file.
a. On Windows it will be next to your eclipse launcher.
b. On Mac OS X you wilneed to show the files for the Eclipse.agpdw
Package Contents). The file is undeContents/Eclipse
2. Edit theeclipse.ini file to add your JDK 8 as the JDK to use for launching
Eclipse. Add avm argument before the@margs argument. Remember that the
arguments must be on their own line. For example:

-vm

[/Library/Java/JavaVirtualMachines/jdk1.8.0 131.jdk/Contents
/Home/bin/java

- vmargs

- Xms512m

- Xmx2048m

- XX:+UseG1GC

- XX:MaxGCPauseMillis=200

- XX:+UnlockCommercialFeatures

- XX:+FlightRecorder

é
3. Rememler to restart Eclipse after updating yeatipse.ini file.

Next you need to install the JMC Eclipse ping. First you may need to set up the proxy
settings in Eclipse (if you have direct access to the internet, you can skip this step):

1. Start Eclipse,finot already running.

2. Go to the preferences dialogihdow | Preferences on Windows Eclipse |
Preferences on Mac)

3. Type proxy in the filter box to quickly find the settings.

£ Preferences 5] S|

prowy Network Connections =4 - v
a4 General

Network Connections Active Provider: | Native =
Proxy entries
Sche... Host Port Provi.. Auth User Edit...
HTTP Man.. No
Clear
HTTPS Man.. No \—/

S0CKs Man.. No
V| HTTP  Dynamic Dyna.. Native No

« i 5

Proxy bypass

Host Provider Add Host...

localhost Manual
127001 Manual

| Restore Defau\ts| ‘ Apply ‘

@ [t




4. Change the settings to match what you need for your current network.

Next install the Java Mission Control phuts:

1.
2.
3.
4.

Go tohttps://www.oracle.com/missioncontrol

Click onEclipse Update Site.

Click onUse Update Site underDownload and Install.
Follow the instructions.

To access the extension and/or experimentakpisigsuch as JOverflow), follow nearly
the same procedure as when installing the coreipkig

1.
2.

Go tohttps://www.oracle.com/missioncontrol
Click onEclipse JMC Extension Plug-ins (the second Iast bullet under the
Overview section) and/oEclipse JIMC Experimental Plug-ins.

3. Click onUse Update Site underDownload and Install.
4,

Follow the instructions. Remember to install the WebLogic Tab Pack, JOverflow,
and the Java FX pluim if you want to do the corresponding parts of the tutorial.

Finally, you need to import the projects from the unpacked tutorial zip:

4.

1. From within Eclipse, sele¢ti | e | | mport é
2.
3. Click theBrowse button to select the root folder, and browse to the root folder for

In the Import dialog, selecieneral/Existing Projects into Workspace.

the unpacked tutorial zip.
Select all projects and Hitnish.

You should now be a#let for running this tutorial from within Eclipse.


https://www.oracle.com/missioncontrol
https://www.oracle.com/missioncontrol

Starting Java Mission Control

There are twseparate waysf runningJavaMission Control availabteas astandalone
applcation or from within Eclipse.

This exercise familiarizes you with the layouttloé exercise collateral on disk, and
shows you how to start both the stand alone and the Eclipsénphegsions oflava
Mission Control.

Exercise 1.ai Starting the Stand-Alone Version of JMC

Go tothe%JDK9_HOMEA bin directory(C:\ Tutorial \ jdk9_181 \ bin , if using
the full Windows tutorigland double clik thej mcexecutableA splash screen should
show, and after a little while you shouldlbeking at something like this:

[ Oracle Java Mission Control

- o x
File Edit MNavigate Window Help
‘& | [ Welcome 52 fir = &
ORACLE Welcome to Oracle Java Mission Control
WA

What is Oracle Java Mission Control?

Oracle Java Mission Contral is a tool suite for managing, monitoring, profiing, and ing your Java applications. When first installed, Java Mission Control consists of the JMX Cansole and the Java Flight

Recorder. More plug-ins can easily be installed from within Mission Control

The JMX Console as The Java Flight Recorder + = And plug-ins...

Monitor and manage your Java application and the Record the behavior of the JVM at runtime and analyzs the recording offine using the  Download and install various differant spacialized plug-ins to extend

JVM at runtime. Java Flight Recorder tool the functionality of Mission Control

JMX Console Guided Tour Flight Recorder Guided Tour Plug-ins Examples

JMX Console Help @ Flight Recorder Help (7) Plug-ins Help ()

‘a " Click here to start using Oracle Java Mission Control

71

The welcome screen provides guidance and documentation for the different tizola in
Mission Control. Since you have this tutdriyou can safely close the welcome screen.

E Oracle Java Missicn Control
File Edit Mavigate Wins'w Help
L -

& [O] Welcome %5

ORACLE




Closing the welcome screen will show the basic Java Mission Control environment. The
view (window) to the left is th@VM Browser. It will normally contain the automatically
discovered JVMs, such as locatlynning JVMs and JMs discovered on the network.

[ Oracle Java Mission Contral - O X
File Edit Mavigste Window Help
[ VM Browser | B= Outiine &= i (0 = O

B 18] The VM Running Mission Control = 8

Property Value
= Stack Trace |=|o» ~=18

Stack Trace Count

To the bottom left is the Properties view, showing properties for anything selected in the
editor.

Behind the Properties view is the Results view, which shows the results from the
automated analysis relant to the currently opened page in the editor.

Below the editor area is the Stack Trace view, which shows the aggregatdsastesk
for anything selected in the editor.

To launch the different tools, simply select a JVM in the JVM Browser and theh selec
the appropriate tool from the context menu. For example, the Management Console can
be started on a JVM by selecting the JVM in question in the JVM Browser and selecting
StartJMX Console from the context menu.

In the JVM Browser, the JVM running MissicControl will be shown ashe JVM
Running Mission Control.

If you will be running the tutorial frorwithin Eclipse pleaseshut down the stanehlone
vergon of JavaMission Control.



Exercise 1.b i Starting JMC in Eclipse

Firststart Eclips€runtheC:\ Tutorial \ startEclipse.bat script if using the

full Windowstutorial). You should now be presented with the Java persgedtoking
somewhat like below:

£ workspace - Eclipse - m] x
File Edit Source Refactor Navigate Search Project Run Window Help

7 @B AW ES G o =] B (@] B
f# Package Explarer 12 =B = 8 % Outfine =g

=S| - An outling s not available.
(=4 02_JFR_HotMethods
24 03_JFR_Latencies
= M4_JFR_GC
&2 05_JFR_WLS
122 06_JFR_JavaFX
12 07_JFR_Exceptions
=2 08_JFR_CustomEvents
=2 09_JFR_SmurfberryBxchange
22 10_Console LoadAndDeadlock
=2 11_DTrace
& 12_0verflow
24 13_Memleak_Leak
(=2 14_Memleak_Online
= 99_Bample_JFR_Recordings
& Logs
&3 Recordings

[50 Problems 52 £ v =8
0 items

Description Resource Path Location Type

To the left the projects for the different exercises can be Be&clipse a configuration
of views is called a perspectivehdre is a special perspective optimized for working
with IMC, called the Java Mission Control perspective. To open the Java Mission
Control Perspectivelick the Mission Control perspective tine upper right corner of
Eclipse

— | X

]| | & P e
=8

In this tutorial, you wi be constantly switching between the Java perspective, to look at
code and to open flight recordings, and the Mission Control perspective, to access the

JVM browser and optimize the window layout for looking at flight recordings.

10



As can be seen from tipecturebelow, the JVM running Eclipse (and thdavaMission
Control) will be namedhe JVM Running Mission Control, just like in the standlone
version of Java Mission Control.

2 workspace - Eclipse
File Edit Mavigate Search Project Run  Window Help
N mi X Ral “HRET=N SRR iR M
B4 VM Browser | B= Outline =8
"’ﬁ [1.2.0_.131] The WM Running Mission Control

A

Launching the tools work exactly the same as in the sitbork versionEither use the
context menu of the JVM that you wish to launch the tool on, or click the Mission
Control button on the toolbar to launch a Wizard.

& workspace - Eclipse \
File Edit Mavigate Search Mw Help

TaRREN R R iy S AR R R SRR

B )vM Browser | B= Qutline == 8

b-—‘; [1.8.0_131] The WM Running Missinn Cantral
Start IMX Conscle

2% Start Flight Recording...
2 Control the Rernote JMX Agént

Properties Alt+Enter

11



3}1 Java)

The Java perspective is the perspective with a little J on the® “**7

— | .

(Quckhcees) | 891804 B

B= Outline 22 e - — O

An outline is not available.

Go back to the Java perspective, so that you can see the projectBankifnge Explorer
view again.

12



The Java Flight Recorder

TheJavaFlight Recorder (JFR) is the mamnofiling and diagnostics tool in Java Mission
Control Think of it asanalogous tehefiblack boxo used in aircraffFDR, or Flight Data
Recorder,) butfor the JVM.The recordepatrt is built intothe HotSpot JVMand gathers
data about botthe HotSpotruntimeand the application running the HotSpot JVM

The

recorder

can

bot h be

run

n

a

cont

as well as for a predekd period of timeFor more information abowéecordings and
ways of creating thepseehttp://hirt.se/blog/?p=370

Exercise 2.ai Starting a JFR Recording

There are various ways to start a flight recording.tkis exercisewe will use the Flight
Recording Wizarduilt into Java Mission Control

First switch to thedava perspectiveNote that there is an empty project named
Recordings. Next gart theLoadAndDeadlock program by selecting it frortne drop-

downmenu next to the run icq o ™) as show below.

S workspace - Eclipse

Clie

[% Package Explorer 2

v [2% 02_JFR_HotMethods
(8 src
(= Launchers
@8 hotmethods_before jfr
a8 hotmethods_fixed.jfr
= Readmebd
(=2 D3_JFR_Latencies
=2 04_JFR_GC
1= 05_JFR_WLS
=2 D6_IFR_JavaFx
b‘l 07_JFR_Exceptions
b" 08_JFR_CustomEvents
b‘l 09_JFR_SmurfberryExchange
b" 10_Console_LoadAndDeadlock
b‘l 11_DTrace
= 12_J0verflow
=2 13_Memleak_Leak
(=% 14_Memleak_Online
= 99_Example_IFR_Recordings
= Logs
= Recordings

B\ JRE System Library [jdk1.8.0_131]

=
=

(% I

AHEHEHH0HEEHEEEEEE HE

File Edit Source Refactor Mavigate Search Project Run  Window Help

(@-iniEis -

L-Q-H GBS S
1 LoadAndDeadlock

2 LoadAndDeadlock Auto Record

3 HotMethods

4 HotMetheds Auto Record

5 Latencies

6 Latencies Auto Record

7 Allocator

8 Allocator Aute Record

9 GUIMark

GUIMark Auto Record
ExceptionThrower

SmurfBerryExchange (command ling)
SmurfBerryExchange

LoadAndDeadlock Dump on Exit
LoadAndDeadlock Dynamic Enablement
AddressBook

Run As
Run Configurations...

Organize Favorites...

-

L =T =1

P W TP Vo SV Ty e W Ve

13
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http://hirt.se/blog/?p=370

Note:Ther e are AAuto Recordo versions of most
application and automatadly create a recording in the &iutorial root folder. This is

since, in certain environments (slow machines running a virtualized Windows for

example), the highly loaded JVM that JMC is trying to communweiiitewill take so

long to getting around to ecomunicate with JMC that it simply is no fun to wHithat is

the case, simply rQrn itfhe ofuAuteo d Ristdayy n clh ewi sl .|
doing this first exercise without Auto, as it is about doing recosdfiogm JMC.If

running the tutaal on anything other than the full Windows tutorial located in

C:\Tutorial, the paths in the launchers will need to be updated.

Switch to theMiission Control perspective and select the newly discovered JVM running

the LoadAndDeadlocklass in thelVM Browser. SelectStart Flight Recordingé from

the context menulhe Flight Recording Wizard will open. Cli¢icowse to find a

suitablelocation g.g. theRecordings project)and filename for storinthe recording

Dondét forget to name the recording so that
the JVM, and so that the purpose of the recording can be better remembered. The name

will be used when listig the ongoing recordings for a JVM, and will also be recorded

into the recording itself.

14



Next select the template you want to use when recording. The template describes the
configuration to use for the different event types. SeledPthiéing i on Server
template, andihFinish to start the recording.

& Start Flight Recording a x
Start Flight Recording ! »
Edit recording settings and then click Finish to start the flight recording. D'L;\}'/
Destination File: | \Recordings\flight_recording_180131LoadAndDeadlock8324_1.jfr | Browse...
Mame: | My Recording |

(®) Time fixed recording

Recording time: | 1 min |

() Continuous recording

Maximum size:

Maxirmurm age:

Event settings: | profiling - on server | | Template Manager

Description:

Low overhead configuration for profiling, typically around 2 % overhead.

Note: Time fixed recordings will be automatically dumped and opened.

?\ < Back Mext = Cancel

15



The progress of the recording can be sag¢he JVM Browser, whethe Flight Recorder
node is expanded. It can also be seen in the status bar.

™
& workspace - Eclipse
File Edit Mavigate Search Project Run  Window Help
wilg @ QU-io il G
B /M Browser | B Outline E = 0
v ﬁ [1.8.0_131] LeadAndDeadlock (8324) {
iy MBean Server
w @i Flight Recorder

2% My Recording (43 )
"q [1.8.0_131] The VM Running Mission Control

Use theminuteto contemplate intriguing suggestions for how to improve Mission

Control ( d emmibthem to anargus.hirt@tracle.eom), get a coffee, or read
ahead in the tutorial

16



Once the recordqg is doneit will be downloaded to your Mission Control client, and
openedSwitch to the Java Mission Control perspective.

You should be looking d@he automated analysis of the recording

£ workspace - CA\Tutorial\workspace\Recordings\flight_recording_180131LoadAndDeadlock]4000.jfr - Eclipse

File Edit Mavigate Search Project Run Window Help

g - ®-iEIA-iE - -~

[ )M Browser | B Outline gk <7 ¥ = O asflight recording_180131LoadAndDeadlock14000fr &2 = g
[ Automated Analysic Results ~

~ (3 Java Application
¥ Memory ) ]
d LockInstances & Java Application # JVM Internals
& File /0
,.g Sluiket Vo 58] Threads Allocating

B4 Automated Analysis Results @ c

50 Command Line Options Check
@ Method Profiling 25| Parallel Threads +  =TLAB Allocations
40 Exceptions = .
$ Thresd Dumps 5 Memory 3 | TLAB Allocation Ratio
~ 8 VM Internals 28] Heap Live Set Trend
[l Garbage Collections
I GC Configuration
@, Compilations
@ Class Loading
VM Operations
% TLAB Allocations
v ' Environment
[ Processes
P Environment Variables
<o System Properties
> Recordin

s Fuant Renwicar

[ Properties 2
Field Value

&
q

= O

Devents
= Stack Trace |=|@w» ~=08
Stack Trace

Count

This exercise is just to familiarize you with one of the waysreate a flight recording.

This will be aratherboring recordingin terms of results from the automated analysis, so
dondét mind the results of this analysis.

TheOutline view shows the varioysagesn the Java Flight Recorder user interface.
Selectlava Application.

17



2 workspace - C\Tutoriah\waorkspace\Recardings\flight_recarding_180131LoadAndDeadlock14000.jfr - Eclipse
File Edit Mavigate Search Project Run Window Help

il RS “H AR R R TR R SR
ser 3= Outline @ ek </ ¥ = O  asflight recording_180131LoadAndDeadlock 14000 33
[ Automated Analysis Results Al = A
= i Java Application ol2| mlE
v 7 Java Application & PP lR=Eg =
a
; ["Tf"’t <No Selection> | Aspect: | <No Selection> «| [J show concurrent: | | Contzined |/ Same threads Time Range: | Set | | Clear
ock Instances
& Filelro
o Socket 1/ =
@ Wethod Profiling Thread Profiling Samples Total IO Time  Total Blocked Time  Class Loading Time Total Allocation Throwables ~
40 Exceptions 9 Thread-2 49 141 Gig
§ Thread Dumps @ C1 CompilerThread3 £5.3 MiB
v &8 M Internals & RMI TCP Connection(1)-192.1... 5 509195 425 MiB
1 Garbage Collections @ RMI TCP Connection(idie) 1 FERFEH 202 MiB
1 GC Configuration »@ Service Thread 13.9 MiB
G, Compilations #@ JFR request timer 127 MiB
9 Class Loading & RMI TCP Connection(2)-192.1... 9 11.5 MiB
VM Operations 8 JMX server connection timeo... 6,60 MiB
T TLAB Allocations & VM JFR Buffer Thread 257 MiB
v @ Enviranment 8 Reference Handler
& Processes o v
P Environment Varizbles
100 %
<E> System Properties © Haks
B Recording 50% [ Machine Total
% Event Browser GPU Usage | . — VM + Application
Used Heal
v 1 Weblogic 2 0i d Heap
i ECIDs o Profiling
T Users Hean Usage TeET P h [ s [ W Total Allocation
f4 Connector - Connection 100 - B W Throwables
{4 Connector - Transaction 50 [ = Thread Activity
4 Connector - Life Cycle
Profiling (1 thread;
0 JDBC Operations Profiing (1 thread) — ||
@ saL Statements 64 GIE
5. Debug 326i8
B Deployment Allocation (1 thread) —
s FIRs hd
Results - v = 05
[C] Properties 52 Results 4 (=]
Throwables (1 thread)
Field Value 8iFI2017 12:07:45 AW 12:0800 AM 12:08:15 AM 12083
<> Event Type [Methed Profiling Samp.
(D)End Time O/72MT12:07:30 AM—..,

Here we get an overview of commonly interesting properties of the recording. We can,
for example, see that tla@plicationdoes burstsfallocations, in a cycle. We can also
see that it was mostly one thread being responsible for the allaation

This exercisewas mostly to describdgow to make a recording, and basic navigation in
the user interfacénce you are done with the recordingmember to shut down the
LoadAndDeadloclapplication.

1 Either @ to theJava perspective and hit enter in tGensole view,

=hecly neo... -
Proiiling (1 thread N
Hal —-— = & Connector - Life Cycle
n 3 IDBC Operations
3208 0 sQL Statements
Allosation (1 thread) - 3 Debug
[ Deployment
05 @ EBs
Throwables (1 thread) (=g
wrntT 12:08:00 AM 1208 = A
© Servlet Operations
£3 Sendet I b 1R hd
[2] Problems @ Javadoc 5 Declaration | ) Console 52 X% PR EFE E-09-=0
<terminated> LoadAndDeadlock [Java Application] Ci\Tutoriahjdk1 8.0_13T\bin\javaw.exe (Sep 7, 2017, 12:38:07 AM)
Press enter to quit!
W B

18



1 é o othe@ebug perspeciie, find theLoadAndDeadlock process and click the
Terminate button

£ workspace - C:\Tutoriahworkspace:Recordingsiflight_recording_12013LoadAndDeadlock14000,fr - Eclipse - o X

File Edit MNavigate Search Project Run W\:d_uv-v—_HP-\:_-__.__.

Hm i @i “‘ 2R BB -0 B S E oD
45 Debug =2 | & ¥ = 8 | orVerisbles 2

~ [1] LoadAndDeadlock [Java Application]
o CATutoriahjdk1.8.0_131\bin\javaw.exe (Sep 7, 2017, 12:41:02 AM)

Note: Also,remember t@lose the recordingditor windowwhen you are done with a
recording Recordings contain a lot of information, and can consequently use a lot of
memory.

a® flight_recording_180131LoadAndDeadlock 14000, fr Ek ~ 1
& Java Application [ Close | \ 42
<No Selections ~ | Aspect: | Mo Selection> « | [ Show concurrent: Contained [4*
Thread Profiling Samples Total I/0 Time  Total Blocked Time  Class Loading Time Total\:ﬂ\\
+® Thread-2 49 i
@ C1 CompilerThread3 64
& RMI TCP Connection(1)-192.1... 5 59.919s ?
& RMI TCP Connectionlidle) 1 23173 s
52 Service Thread 1
@ JFR request timer ?
& RMI TCP Connection(2)-192.1... 9 1
2 IMX server connection timeo... o
»® VM JFR Buffer Thread 254
3@ Reference Handler /
Y ) = T
100 % /
1
50 % !
CPU Usage e
2GiB ~
H u 1 GiB _
23 age 3 _____———;M
____.___E,é g.____,"'" —— = . - ,,.__.P) Pt il o - _,‘_f _____—-f
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Exercise 2.b 7T Hot Methods

One class of profiling problendgeals with finding out where the application is spending

the most time executing. Such a Ahot spoto
optimizing your application, as any effort bringing down the computational overhead in

such a method will affect theverall execution of the application a lot.

Open thenotmethods_before.jfr recording

Switch to theJava perspective and open (double click) the recording in the
02_JFR_HotMehods project namedhotmethods_before.jfr.

& workspace - 02_JFR_HotMethods/hotmethods jfr - Eclipse q
File Edit Mavigate Search Project Run Window Help :
N-HRI® B S £

8= Qutline ek < ¥ = 19 @& hotmethods,jfr i3 /
|7t e s e | B Automated Analysis Results {
~ @@ Java Application .
" Fa
Yo Memory
Lock Instances ZJava Application & #®JVM Internals ¢
& File /0
‘-:E] Socket /0 “F  |Parallel Threads + 50| Command Line Options’
@ Method Profiling Method Profiling
J1 Exceptions The application may benefit from optimizing certain methods.
§ Thread Dumps The application spent more time executing some methods than others, these may be a
« & VM Internals good place to optimize P
I Gerbage Collections “4 Memory {
[ 5C Configuration 7i/ | Allocated Classes o {
(3, Compilations :
(& Class Loading
VM Operations ’/
¥ TLAB Allocations {
. iy
~ & Environment 1
[3 Processes k
P Environment Variables
. <@» System Properties - /
B N  ant AN e L

Switch back to théava Mission Control perspectiveonce the recording spen The
automated analysis indicates that there is great value in optimizing certain methods. Do
not worry about te nordescript textual informationin JIMC 6.1.0 the prime candidate
methods are listed, plus the first few frames of the stack trace aggregate.

Since there is apparently interesting information in the Java Application tab, click on the
Java Application header in the\utomated Analysis Results page.
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workspace - 02_JFR_HotMethods/hotmethads_before;fr - Eclipse -
© workspace - 02_JFR_HotMethods/hotmethods_before,jfr - Eclip: o x
File Edit Mavigate Search Project Run Window Help
(mi e P ERO AL oD Aceess] || 19 | & 45 B 4
7] owser Bz Outline = O  as hotmethods_beforejfr &2 =0
y = .
@ et ¢ & Java Apy oz @E
[ Automated Analysis Results "
~ L@ Java Appl <No Selection> ~ | Aspect: | <No Selection> ~ [JShow concurrent: | | Contained /| Ssmethreads Time Range: | Set | | Clear
4 Mem.
& Lock
B File 1/ -
- Thread Profiling Samples Total /O Time  Total Blocked Time ~ Class Loading Time ~ Total Allocation Throwables A
:s ket /0 9 emp 9
B Socket I/
W Worker Thread 0 EET) ST
@ Worker Thread 2 5,366 510 MiB
+® Worker Thread 3 5,366 308 MiB
+® Worker Thread 1 5361 510MiB
@ RMI TCP Connection(3)-192.1... 4 593835 232MiB
@ JFR request timer 3 328MiB
Yy —m—ato_ray aAn . zanwn v
100 %< @ Halts
;S:: [ Machine Total
35 % WvM + Application
CPUUsage " [ Used Heap
38 i ? i
96 MiE -
64 MiE -
Heap Usage S2MiE | =
600
400
200
Profiling I
64 Mid -
32 Mg -
Allocation
@ sQL Statements. z
T S h 075
Properties @8 Results =0 o
- Throwables
IETA Method Profiling - . . . |
The application may beneftt from optimizing a7t 7 1:51:45 Al 1:52:00 AM 1:52:15 AM 1:52:30 AM
certain methods The application spent more time
executing some methods than others, these may
be a good place to optimize
[71|Parallel Threads = StackTrace |=|@» ==8
There are fewer sampled threads than the fotal Stack T Count
number of hardware thread(s) (cores) Method ack Trace oun
samples from only 4 thread(s) were found, butthe | T boolean java lang.Integer.equals(Cbject) 15905
machine has 8 hardware thread(s) (cores). The 1 int java.util LinkedList indexOf(Object) 15005
application might benefit from a higher level of t
parallelism. This could also be caused by threads beolean java util LinkedList.contains(Object) 5210
doing sometning else han running Java code, for | T int Initiator.countintersection(nitiator) 15905
example running native code or spending time in
the JVM internals. } "”‘: W”"“E' anr? . 1:2:
IEER Threads Allocating void javalang.Thread.run(
TN Hioh JVM CPU Load
5]

Next click on the Profiling lane. The stack trace view will show the aggregated stack
traces of any selection in the editor, and will now show you the stack traces for the
profiling samples.

In the recordingpne of these methods has a lot more samples than the others. This means
that the JVM has spent more time executing that method relative to the other methods.
Which method is the hottest one? From where do the calls to that method originate?

Which methoddo you think would be the best one to optimize to improve the
performance of this application?

Note: Often the hotspot is in a method beyond your control. Look foedepessor that
you can affect.

There is another pagelethod Profiling, that makes it esy to break down the method
profiling samples per package and class of where the sample was captured.
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- O X

& oD o] | 2 | & 4188

a® hotmethods,jfr &2 = O
@ Method Profiling =]
<Mo Selection> w | Aspect: | <Mo Selection> ~ [] Show concurrent: Contained Same threads
Top Package " Count
javalang I -7
java.util [ ] 5703
T3
java.io 1
java.nio 1
. Count

Top Class

[ javedong integer e

RAR|=|@w ~=0O

= Stack Trace

Stack Trace

1Y boolean java.lang.Integer.equals(Object) line: 574

T int java.util. LinkedList.indexOf{Object) line: 605

T boelean java.util.LinkedList.contains(Object] line: 317
T int Initiator.countintersection(Initiator) line: 26

T void Worker.run() line: 14

T void java.ang Thread.run(] line: 742

s 8

In the stack trace view, the most commonly traveled path is shown by default, effectively
giving you the most aomon stack trace directly. Whearer thepath branches, there is a
branch icon. You can use the right and left arkeys to select between the different
branches (Frame Groups), or use the toolbar buttons:

= Stack Trace [ | I"| = | D2 ¥ =08

Stack Trace Mext Frame Group i

i Integer java.lang.Inteqer.valueQf(int) line: 832
T void Initiator.initiate(int] line: 13

T void Worker.run() line: 13

1 void java.lang. Thread.run() line: 748

[T o R
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If you would rather use a tree representation, and see the aggregation done from the
thread roots, this can also be done:

= Stack Trace /: E|Q ® = 5
Stack Trace g™ Count
1 void javalang. Thread.run() _, 15973
l void Worker.run() _,' 13975
w L} int [nitiator. countintersection(Initiator) / _
1 boolean java.util.LinkedList.contains(Qhbject) 154973
l int java.util. LinkedList.indexOf (Object) 13973
1 boolean java.lang.Integer.equals(Object) 15973
v 4 void Initistor.initiate(int) 2
1 Integer java.lang.IntegervalueQfiint) 2

Note that ther@areno line numbers in the last screenshot. You can select at what
granularity to distinguish the frammérom each other, in effect grouping frames together.
This is controlled from the context menu:

= Stack Trace | B | Q&# Y= 0
Stack Trace Count
i void java.lang. Threac Group Stacktraces From > | 15975
void Worker.run() o ; N 5
Dist h F B > Opt tion Ty
w Lp int Initiator.countinte IsHngUIsh Frames By phimization fype 3
1 boolean java.util, Layout Options > Byte Code Index 3
1 int java.util.Linke Method Formatting Options » Line Mumber :
l boclean java.lane e L\\S El
.
v 4 void Initiator.initiate( Copy Ctrl+C ° 2
1 Integerjavalang.  Clipboard Settings > Lo 2
Store Selection Package

Store and Set As Focused Selection [

UsingMethod will often be a helpful tool to declutter the view.

Deep DiveExercises:

1. Can you, by changing one line of code, make the program much mecgveff
(more than a factor 10)?

Note: If you get stuck, help can be found in the Readme.txt file in the projects.

Note: To save resourcesgmember to close the flight recordings you no longer
need
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2. lIs it possible to do another recording to figure ouwmouch faster the program
became after the change?

Note The application generates custom event
makes it easy to compare the time it takes to complete a unit of work before and

after the code change. Would it be polestb decide how faster the program

became without these custom events

The moral of the exercise is that no matter how fast the JVM is, it can never save you
from poor choices in algorithms and data structures
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Exercise 31 Latencies

Another class oproblems deals with latencies. A symptom of a latency related problem
can be lower than expected throughput in your application, without the CPU being
saturated. This is usually due to your threads of execution stalling, for example due to
bad synchronizain behaviorin your application. The Flight Recorder is a good place to
start investigting this category of problems.

Li ke any good cooking s horecorded edndingtqpsavevi ded vy
you from having to wait another few minutes for theording to finishOpenthe
03_JFR_Latencies/latency _before .jfr  recording(same procedure as when

opening the hotmethod recordimgthe previous exerciseThen switch back to the

Mission Control perspective.

—
=] workspace - D3_JFR_Latencies/latency_before,jfr - Eclipse
File Edit Mavigate Search Project Run  Window Help
e N R Ral=-W R R R R
o= Outline = B  ao latency_beforejfr 53
= .
& et & F¥ Automated Analysis Results
ﬂ Automated Analysis Results A

v j Java Application _ . i

4 Memory & Java Application i @

a Lock Inst
Eg FTI'SS ances Method Profiling v .
-y He Iy
-

+ Socket /O # Lock Instances @

@ Method Profiling I Context Switches B

Jg Exceptions

& Thread Dumps IEI I ava Blocking i 1
v &3 WM Internals Igregdszian the application were blocked on locks for a total time of

) 6min 23 5.

o Garbagelﬁllec_t":'"s The specific monitor class which was blocked the most times on was Logger,

5 GC Cenfiguration 260 times. The following regular expression was used to excluda, .eads

@, Compilations from this rule: { *weblogic socket Muxer *)

(& Class Loading -

VM Operations

TLA] a 5

From the rule result our threads seem to be waiting a lot to enter a java mdfeitcan
already see what monitor class seems responsible. Click the suggested Lock Instances
page to take a clostook.
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S workspace - CA\Tutorial\workspace\Recordings\flight_recording_180131CustomEventLatencies5392 jfr - Eclipse — m} X
File Edit MNavigate Search Project Run  Window Help
N~ BAis il e erD [Quick Access] || 8 | & 4 (B8
# VM Browser 3= Outline = 0 Initiator.java 5| Readme.txt s hotmethods before.... [J] CustomEventLatenc... as flight_recording .. 53 | = O
g =
@ el ¢ Lock Instances 0=
ﬂ Automated Analysis Results -
hd E Java Application «<Mo Selection> v | Aspect: | <No Selection> ~ [ Show cencurrent: Contained Same threads
% Memo
o Ty
g6 Lock Instances
& File |0 Menitor Class Total Bh;’(ked Time  Distinct Threads Count
& Socket /0 ® =
@ Method Profiling Logger 16 min23s 20 _
0 Exceptions
§ Thread Dumps
~ g5 VM Internals
I Garbage Collections
E GC Configuration =
@, Compilations Menitor Address Total Blocked Time  Distinct Threads Count
® Class Loading Al tred SEDESED 8 min 235 55"
VM Operations
¥+ TLAB Allocations
~ ' Environment
L_@') Processes
¥ Environment Variables
<B> System Properties Thread Total Blgcked Tirme Count ~
R d
B Recording + Worker Thread 11 52,1005 | 7
3% Event Browser
v # Weblogic +® Worker Thread 19 51.809s | 7
D ECIDs +® Worker Thread 9 s0.508s | 9
B Users @ Worker Thread 17 505805 15
& Connector - Connection @ Worker Thread 15 503435 ! 1 .
4 Connector - Trancactinn " Bt Tt SR = =
Properties @® Results = O — - =
. = StackTrace E|ole ~ =1
other means.
; — A | Stack Trace Count
Threads in tnea:;plic::io:]:ere - 1 void WorkerThread.run( 260
blocked on locks for a total time of 4 void Logger.log(String) i
16 min 23 5.The specific monitor class
which was blocked the most times on
was Logger, 260 times. The following
regular expression was used to
exclude threads from this rule: W
(.*weblogic\.socket. Muxer.*)
8

Of what <class is the | odakheoodadthatevdnl ocki ng on?
originating?

Note: In this case it is a very shallow trace. In a more complex scenario it wafuld,
course, have been deeper.
It seems most of these blocking eteecome from the same source.

Letbs take a step back and consider the info
threads seem to be waiting on each other attempting to get the Logger lock. All calls to
that logger seem to be coming from WerkerThread .run()

Can you hink of a few ways to fix this?
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Note: Right click on the.ogger.log(String) method and select Open Methbd
runningJMC in Eclipse If not running in Eclipse open the source file and take a look at
it. We gesseveralmatches; select thene in 03_JFR_Latencse The method is
synchronized.

Note: The events can also be visualized digert the Java Application view. Select all
worker threads.

s latency fixedjfr | @s latency_beforejfr 53 =8

& Java Application 0=

|<NoSelect|on> v| Aspect: ‘<N55e\emon> v‘ [IShow concurrent: | | Contained || Samethreads Time Range:
B
Thread Profiling Samples Total I/0 Time  Total Blocked Time  Class Loading Time Total Allocation Throwables "
2 Worker Thread 13 322 48.006 5
2 Worker Thread 14 314 49.040 5
+® Worker Thread 15 253 50.343 s
@ Worker Thread 16 an 49.497 ¢
2 Worker Thread 17 304 50.580 5
+2 Worker Thread 18 307 4283005
+® Worker Thread 19 161 51.899 s
2 Worker Thread 2 307 48466 <
2 Worker Thread 3 307 482395
2 Worker Thread 4 389 473525
2 Worker Thread 5 325 475445 v

orker Thread 0
atker Thread 1
orker Thread 10
orker Thread 11
orker Thread 12
orker Thread 13
orker Thread 14
orker Thread 15
orker Thread 16
orker Thread 17
orker Thread 18
orker Thread 19
orker Thread 2
orker Thread 3
orker Thread 4
orker Thread 5
orker Thread &
orker Thread 7
orker Thread 8

orker Thread 9
T2

k' \t 9/7/2017 2:03:57 AM — 2:04:05 AM:

[H Java Monitor Blocked: 8394 5
Thread: Worker Thread 19

Monitor Class: Logger

Previous Manitor Owner: Worker Thread 9
Monitor Address: 0x238DFIED

At -co —co;

[ Thread Lifespan of Worker Thread 19: N/A

2:03:56 AM 2:03:58 AM 2:04.00 AM 2:04:02 AM 2:04:04 &M

2:04:08 AM

© Halts

[ [@ Machine Total

1 WM + Application
] [ Used Heap

[ [ profiling

[0 [ Total Allocation
[0 M Throwables

= Thread Activity

Note: More hints in theReadmext document in the project.

In thelatency_fixed.jfr recordirg we simply removed the synchronized keyword from the
Logger.log(String) method. Can you see any difference to the other recording? Are
the threads getting to run more or less than before? Are we getting better throughput
now?How many threads are stallimgpw?
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© workapace - 03_JFR_Lutencas/otency _befeeaife - Ecipsa ~ o x
File Bt Moviget Sewch Project Rum Window Help

o- @B rio AR R e

# | an Lovency_fied fr 13 e latency bekorefr 3 Iy

:. & Java Application [ D= & Java Application =1
P ETrT—— | aspect | <Ho Selection> ] Clshew concurent: | Contained  Sama heeachs Time Range: Set] [Clear| | <Hi Selections ~ aspect | <hlo Selections | Clshow concurent || Contained - Saeme ibevacs Time Range: [Set] [Clear
a
d M : ProfingSamples Tl O Time  Total Blocked Time.  Chas Loading Tene  Tetal llacation ™ - Profiing Samples et {0 Time  Total Blocked Tina  Cisss Losding Tiewe Tetat llocation, Thicws &

+ Worker Thresd 0 388 +# Worker Thread 0 k- 8263

8 Worker Theead 1 m + Warker Thread 1 o w0y

 Worker Thread 10 E + Worker Thread 10 0z agms

o Worker Thread 11 s 8 Worker Thread 11 " 21005

o Worker Thead 12 382 8 Worker Thvead 12 w5 8605

## Worker Thread 13 81 o Worker Thread 13 » 420085

8 Worker Thread 14 ) ® Worker Thread 14 3 800s

8 Worker Thread 15 i + Worker Thread 15 B 503435

 Worker Theead 16 a +# Worker Thread 16 F s

<8 Warker Thread 17 ar L B Worker Theesd 17 e 505005

om bles
) 5 Thvend Actiy

CPU Usage

Worker Thresa 0
amnT

]

Note: You can compare recordings side by side by dragging and docking the editors that
contain them in the standard Eclipse way.

Note: TheCPU load can be seen in theva Application tab.

Note: Green means the thread is happily running al¢go purple, for our own custom
Work events)in the latencybeforejfr recording only one thread is running at any gjiv
time, the rest are waitingn the latency_fixed.jfr recording, they are happily running in
parallel. Also, no salmoitolored Java Mondr Blocked events can be seen at all.

Warker Thread &

Worker Thread &
QUTIZ017 2:27:24 AM

=

2:27:25.000 A

The moral of this exercise is that bad synchronization can and will kill the performance
and responsiveness of your application.
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Exercise 4 (Bonus) T Garbage Collection Behavior

While JVM tuning is out of the scoder this set of exercises, this exercise will show
how to get detailed information about the Garbage Collections that happened during the
recording and how to look at allocation profiling information

Opentheallocator_before.jfr recordingin the04_JFR_GC project Switch to the Mission
Control perspectivéf in Eclipse) Note that in JMC 6.0, theutomated Analysisd o e s n 6 t
really show a clear signal here (it will in JIMC 6.1). Instead, got tGtheage

Collections page

In thispageyou can seenanyimportant aspectsbout each and every gade collection
that happeneduring the recording. As can be seen from the graph, garbageticois
occur quite frequently.

Note: the charts can be zoomed with theusescroll wheel or with the key buttons
(left/right to pan, up/down to zoormij you want to use the keyszoom/panmake sure
the chart panel is selected, for example by clicking on-dedscxunderneath the charts.

;;“S \ 1‘ | H“\« ‘H 7
g R e uw‘\wmwhww T
N0

?ﬁ o o e o e e WMFﬁV”WFTﬁmTF“FFWFHHFT v”WﬁW

| P O O = P e

It does not seem like there is anything special, like the handling of spefei@nce
types,causing garbage collections to take an unreasonably long time, not to mention that
the garbage collections are pretty short. We are simply creating quite large amounts of
garbage.

Go to theMemory page What kind of allocations (what clas§objects) seems to be
causing the most pressure on the memory system? From where are they allocated?
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S workspace - 04_JFR_GC/alloc jfr - Edlipse - o X
File Edit Navigate Search Project Run Window Help

D @RS AR T D [quickhceess] | g5 | & 4 [
B )vM Browser B= Outline = 8 asalocjfr 3 =8
Fat P ¥ 9% Memory o
[ automated Analysis Results ~
v (& Java Application <No Selections «| Aspect: [<No Selection> v [IShow concurrent: | | Contained /| Same threads Time Range: | set| [ Clear

Class Max Live Count MaxliveSize  LiveSizeIncrease  Total Allocation

® javalang.Integer 219GiB

© java.util.HashMap$Valuelterator 584 MiB

® java.lang.String 142 MiB

® java.lang.Object(] 13MiB

® oraclejrockit jfrVMIFRSThreadBuffer 655 KiB

© java.lang.Class 589 KiB

® char] 511 KB

® java.net.InetAddress[] 255 KiB

ction
on

owser
v 1% WebLogic

{ ECIDs

B Users

- Connector - Connection ap Space : Committed Size
& Connector - Transaction ap Space : Reserved Size
& Connector - Life Cycle

[ JDBC Operations Allocation (1 ¢lass)

[ sOL Statements e

%5 Debug

&, Deployment
[ EIBs

S

= A

Mermnary Usage

( amiz017 12:00:30 PM 12:01:00 P 12:01:30 PM 12:02:00 P
22 Web Services by URI - < >

[T Properties | @5 Results (=] RHR\E\O@ =g
Allocated Classes
The most allocated class is likely
‘java lang Integer’ Frequently allocated

classes are likely good places to start when
trying to reduce garbage collections. Look at o DS
the aggregated stack iraces for the class (o T void Allocator.mainiString[])

classes) being allocated the most to see if
many instances are created along the same
call path. Try to reduce the number of
instances crealed by invoking the most
commonly taken paths less

EI Heap Live Set Trend o

N Free Physical Memory |
I GO Pressura +

Note: Jump to the first method in the trace tlgat think you can easily alter.
Deep DiveExercises:

3. Can you, with a very simple rewrite of the iniyAlloc class only, cause
almost all object allocations to cease and almost no garbage collections to happen,
while keeping the general idea of the program int¥ct? only need a minor
change in two lines of the code. To see the difference, look at the
allocator_after.jfr recording.How manygarbage collectionare there after the fix?

Note: Hints in the Readme.txt

4. You can see even more detail if you go to the TLAB Allocations pages be
TLAB sizeseem aptly sized for this application?

The moral oftis exercise is that whilst the runtime will happily take care of any and all

garbage that is thrown at it, a great deal of performance can be gained by not throwing
unnecessary garbage at the poor unsuspecting runtime.
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Exercise 5 (Bonus) T WebLogic Server Integration

This exercise will familiarize yowith various elements of the new user interface. It also
shows that it is possible to creatéegrationwith JFR and JMGrom a party outside of

the JDK, in this casthe WebLogic Diagnostics Framework (WER Even if you are not
using WLS, this is a good exercise, as it walks through some powerful features in the
JMC JFR user interface.

First open the file nameab_JFR_WLS/wildf.jfr . This recording contains, aside from
the standard flight recorder ewsnesents contributed by WLDF.

Open theNebLogic / JDBC Operations page. Can you tell which JIDBC query took the
longest time? How long did it take?

© workspace - 05_JFR_WLS/widf e - Eclipse

= o X

Fle Edt Novgite Seach Prject Run Window Hep
(S REEENEY R “H G AT AR GRS )
85 Outine Vet Y T = O eswidiie =n

# Lock mnces 5

& Filel/O 0 JDOBC Operations

o Socket 10

© Method Profiling

% Exceptions

# Theead Dumps
v & "M intemals

<No Selection> | Aspect: | <No Selection> v [ Show concurrent: fs Time Range: [Set| [Clear

Shows JDBC data reported by the WebLogic Diagnostics Framework (WLDF),

Event Type Aversge Durstion Count A
o age Collections.
L g;"é;wc:,;:: JDBC Statement Creation a7
S Congtnn JDBC Connection Prepare an
@ Clossoa wing JDBC Statement Execute Begin a7
. JDBC Statement Execute a
JDBC Connection Close E7} v
3 tist [l Chort K3
I Environment Variables €D "D saL Duration End Time Thresd Event Type A

System Properties
B Recording
%o Event Browser

- Statement Execute

SELECT COUNT(ID] FROM patients WHERE [35H = 7 737
SELECT ID, CREATE_DATE, DIAGNOSIS, NOTES, SYM. 5t

v oW

SELECT ID, CREATE_DATE, DIAGNOSIS, NOTES, SYM.
SELECT ID, CREATE_DATE, DIAGNOSIS, NOTES, SYM.

[ACTIVE] ExecuteThread.

JOBC Statement Execute

o OBC et Emats
@ tco: ELECTI0, CREATE DATE DIAGNOSSS NOTES, 514 [ACTVE] EeeteThved... J0BC Sttement et
Bow SELECT COUNTID) FROM patiets WHERE (5N = 7 {ACTNE EeevteTheee.. JDBC Conmection reare

4 Connector - Transaction
& Conmector - Life Cycle

(0 J08BC Operations

SELECT ID, CREATE_DATE, DIAGNOSIS, NOTES, SYM.
UPDATE SEQUENCE SET SEQ_COUNT = SEQ_COUN.
SELECT ID, CREATE_DATE, DIAGNOSIS, NOTES, SYM.

[ACTIVE] ExecuteTheesd.

JDBC Statement Execute
JDBC Staterment Execute
JDBC Statement Execute

D 5QL Statements SELECT ID, CREATE_DATE, DIAGNOSIS, NOTES, SYM. [ACTIVE] ExecuteThvesd... JDBC Statement Execute
© Debug SELECT ID, CREATE_DATE, DIAGNOSIS, NOTES, VM. [ACTIVE] ExecuteThvesd... JDBC Statement Execute
2 Deployment SELECT COUNT(D) FROM patients WHERE (SSN = 7) n .. IDBC Statement Creation
B85 SELECT ID, CREATE_DATE, DIAGNOSIS, NOTES, SYM. JDBC Statement Execute
2 ms SELECT ID, CREATE_DATE, DIAGNOSIS, NOTES, S¥M. JDBC Statement Execute
=

© Senlet Operations

SELECT 11D, t1.dste_prescribed, t1.DOSAGE, t1.0R

1138 ms
10418 ms

11/18/13 104400

JDBC Connection Release
JDBC Connection Prepare

© Serviet Invocation by URI SELECT 1D, DOB, EMAIL, GENDER, PASSWORD, PHO. TM0ms 1118/ JDBC Connection Prepare.
& Web Services by UR SELECT ID, CREATE_DATE, DIAGNOSIS, NOTES, SYM. 6124ms 11/ pook-5-thread-1 JDBC Statement Execute

42 Web Senaces by Thread -716042d3¢bc8-00000081 SELECT COUNT(ID) FROM patients WHERE ((SSN = 5871 ms 1111813 [ACTIVE] ExecuteThread... JDBC Connection Prepare

@ HITP Requests -71642d3cbe-000000b8 SELECT 1D, CREATE_DATE, DIAGNOSIS, NOTES, SYM. S8%ms 11/18/ [ACTIVE] ExecuteThresd... JDBC Connection Prepare

+ Jeva FX -716042d3¢bc8-00000083 SELECT ID, DOB, EMAIL, GENDER, PASSWORD, PHO. S653ms 111813 104347AM  [ACTIVE] ExecuteTheead.. JDBC Connection Prepare

5+ Metadata Py ¥-716042d3¢be8-00000092 SELECT 1D, EMAIL, PASSWORD, PHONE, USERNAM. S612ms 1171813 10:43:39 AM [ACTIVE] ExecuteThread... JDBC Connection Prepare
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Open theNebLogic / Servlet Invocation by URI page.Can you telwhich invocation of
theviewPatients servlettook the longest time? How long did it t&e

e
Fie dt Nmgate Sewch Project Run Window Hel
- @ BAE . Qe heees? | 8 | @ %[
] & Outine v ¥ v =0 | eswdii T =n
8 Auenmated Anabysis Resues | @ servlet Invocation by URI -
w & Jmva Appicaion #
@ Memary S [IContsined [7)Same thresds Teme R
A <M Seection> <] Aspect: [<hi Sebections - 2 Show concurrent. [2] Contain methresds Tee Range: et | Clemt
& Fievo
8 sockarto Shows senet grouped by U Disgrest
 vaes ofing wn Cot| rgeDorin e~ -
Bl PR — [ P o sas
v 48 Mo Iphpsician-weblphysician/viewPationts action 1 4 028 m 303%s
T G tecions Ipbpsican-sebloginsction ] o mezzm 2z
B hpician-webd gy resteRcord.ction [] © 0645 e frae
@ Compilesons Jromsole/cansole. partal s 10935 54635 v
@ Class Loading 1 List| [ Chert €
8 VM Operations
* TLAB Allocations uRl = RO Buration ~ Start Time End Time Theead Event Type S
v @ Enveonment = 62673 T1/18713104347AM  T1/18/13104353AM  [ACTIVE] ExecuteThresd... Sendst Request Run
L Jphysicisn-wabd physicianienPatients sction ‘Sac006a7. 3069-4fac-baTh-716M4283cb.8-00000R 6235 /1813 I04RTAM 111813104353 AM  [ACTIVE] ExecusaThresd... Serviet Request Run
I Emviorment Vsiables p  scion 7 62165 TI/1/13 1043 T3 0435 MM ACTVE] EecuteThvesd.. Servet Request Run
<@ System Properties by y 7 7 62155 MIMIIGBATAM 11813 104353AM  [ACTIVE] ExecuteTt Serviet Request Run
B Recording el 16023 62145 1171813104347 AM 11813 1043:53 AM [ACTIVE] ExecuteThread... Serviet Request Run
i Event Browser P 1e SMMSms 11/18N3104XSTAM  TV/I13104358AM  [ACTIVE] ExecuteThresd... Serviet Request Run
v o Vikiogic Ioby B 1 SEMime 1IIIGASTAM Y13 0450AM  (ACTVE] ErecuseThresd..  Senves Beguert Rum
g o action - it 6634ms TIGNTINAISTAM  TI18N3I0ISAM  ACTIVE] ExeeuteThresd.. Serviet Request Rum
e Conmecton o § 7 b, VG2GRZms TIWIIIGAIZAM TSI I0MIZAM  poolthresd] Serviet equest Fum
P . b IS0 TIN0M0IAM  TVIZIT0M00AM  [ACTIVE] ErecuteThread... Senet Request Run
5 ot e ’ action 7 128Mms 1IN IGGEI9AM  TVIENSIMEIAM  pool-S-thiead] Servet Request fum
3 108 pesatians by i . 7 s 13S0 11X 1044098  T1/IS/13104400AM  [ACTIVE] ExecuseThresd... Seret Request fun
D SOt Siataments 7626 2 1886Tms 111813 104400AM 111813 104400AM  [ACTIVE] EstcutaThread... Sarviet Request Run
% Debug o 7 213 16755 ms 1 0GEAM VI I0E0AM  CACTIVEl EnecuteThresd.. Senviet Request fun
B Deployment ohy § b 1208ms TEN0M0AM  TVIZNI040AM  [ACTIVE] ErecuteThread... Senet Request Run
i E1Bs action M7S0Tms 11718713 104407 AM TIN8/13 10:44:07 AM [ACTIVE] ExecuteThread... Servet Request Run
s - o i . b 10841ms I3 IGAEAM 1141310435 AM  [ACTIVE] ErecuseThvesd.. ServietRequest Rum
= ek 7 10616ms 113003 AM 11 0400AM  (ACTIVE] ErecureThread... Sandes Reques Fun
© Seviet Operaions ¢ scton g 108628ms TG I0MOGAM V1N T0M00AM  CACTIVEl ExecuteThresd.. Senviet Request fum
© Sentetinvocation by URI by i . b 10388 ms 11813104004 1113 10400AM  [ACTIVE] ErecuteThesd... Sendet Requestfun
2 Web Services by URI THebsze 103454 e TR OMIIAM VI3 I0MKIIAM  (ACTIVE] ExscuteThresd... Sarviet Raques Run
22 Wb Sevcesby Thesd o , WAZ4ms I3 I0MOAM TV OMO0AM  ACTVEI scdsThred.. Senvet Requst R 5
jes 2 M ~=n
0 Propertes 52 O e KARI=|@» =0
Field Value - -
@ Event Type Serviet Request Run Stack Trace Count
RT3 104247 A 1 void mesi i . gath [
B Durston 8267 1 void web I
(Dfnd Time 118713 104353 214 1 void meb I
o8 Thread (ACTIVE] ExecuneThred 1 eid e - [
<WLS Kernel> 1 void webl . [
o e ; | E—
F void weblogie sendetnsermalServeshequesinplrun) 1
weblogieserdebintema.. T void weblogic serviet provider. ContanerSupponProviderimpts WisfequestEascutorrun) [T
- 1 void meblogic work ExecuteThread.excutetRunnabi) —
wl o | 1 void weblogic work ExecuteThresd.unt I
@

t ake

a | ook

at

t hat

Let 60s everything goi
lasting viewPatiets servlet, and select the ECID (Execution Context ID) in the Properties
view. An ECID is an identifier which follows a request through the system across process

and thread boundaries. A little bit like an Open Tracing Span ID.
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SelectStore and set as focused selection from the conteximenu.

@ workspace - 05 JFR_WLS/widf jfr - Ecipee - o x
File Edit Naigate Search Project Run Window Halp
= H A L Rl R Quick Access] || 1 | @ 4 [
B M Eromse: 25 Outine TS0 e =n
P Lock instances A Servlet Invocation by URI -
8 Fievo ° ¥ #
8 Sockali0 <HoSections ] <No Selections 5 Show cancumet: [ Gontsined [ Same threads Time Range
e i Ho Aspect: | <No Selection =] =] =] Time Range: [Set] [Clew
15 Exceptions —
# Thiead Dumps grouped by
~ & 1 intermals R Count Hverage Durstion o
%-, ‘Garhage Collections ., r - P
%] GC Configuiation plician swehphysiclan/viewRecondSummaryaction
» @, Compllatans H L
il Iphysican-weblagin.action ] n 2022 ms
fresteRecordaction ms
&3 VM Opentions physician web)/physician/ | | 0 186,445
= TL4B Alocations porl 3 10935 D
v g Emvieonment I List [ Chent <
g Processes E -
I Environment Veriables [ ECD RID Duration Start Time End Time Theead Event Type -
@ System Properties phy: vienP e i B26Ts 11718713 104347 AM 118713 104353 AM [ACTIVE] ExecuteThresd... Serviet Request Run
 Recording 7 623 TII3INGATAM  TAIMTI0SIAM  [ACTVE] ExecuteThred... Servet equest un
¥ Event Browser i 62165 11/18/13 104347 AM /18713 104353 AM [ACTIVE] ExeeuteThresd... Serviet Request Run
v g Weblogic ‘physici i 62155 11/18/13 104347 AM 11/18/13 1242:53 AM [ACTIVE] ExecuteThresd... Serviet Request Run
mgm iy i Bl 0e5- e b 62145 1171813 10:43:47 AM T1A18/13 104333 AM [ACTIVE] ExecuteThresd...  Sarviet Request Run
@ c‘“ - ) Bhy: e S0 Mms 1171813 104357 AM 11813 10:43:58 AM [ACTIVE] ExscuteThresd... Serviet Request Run
4 Cormir-Comurion o Eime TVIWEIOGSTAM  TIWTHOGSAM  (ACTVE] GacuteThesd. SendetRequt R
& Commeae T by ebiphpican vesPaenttien SO0l eI SOOI PAims VISETOGSTAM  TVIRTEOIAM  (ACTVE| rcseThread.. Sendet Reqest
B e i 1282 ms TIWI3IRAIZAM  T/IMI30MIZAM  pookS-thresd-l Servie Request Rum
0 ’"'m“" i i 7 1S5 ms 11718713 1009 AM /1813 10:44:09 AM [ACTIVE] ExecuteThresd... Serviet Request Run
oo acion RS T3 IRGRAM  TAIS1I0A0AM  pook-S-thiead-1 Serviet Request Run
B Deployment ohy 1MSme VIV IGA00AM  TAIMII0M0AM  [ACTVE ExscuteThread.. Sendet equest fun
o 0 Iphysician-webiphysiciantienPabenis.action Sect6a?-3009-tac-beTt-TIGH2AIcCS- 00002 1S36Tms TVIWI3INAA00AM  TVIZI3OM400AM  [ACTVE] ExecuteThead... Senvet equest
& . By i 3 126755 ms  11/18/13 1004350 AM T1/1813 10:43:50 AM [ACTIVE] ExecuteThresd... Serviet Request Run
- ‘physicis i 12200 ms  11/18/13 104402 AM /1813 104402 AM [ACTIVE] ExecuteThread.
[T Properties 77 am Results (it =) G Bectit " 8442630 B-000008T T80T s 1171813 104407 AM V11813 104407 AM [ACTIVE] ExecuteThresd.
e - oby SANms 1WA IGGRAM  TAIMII0ASAM  ACTVE ExcuteThresd
. e 106156 ms 11718712 104403 AM /1813 104403 AM [ACTIVE] ExecuteThread.
T Event Type * = action 10SA28ms 1118713104608 AM  T1/18713104408AM  [ACTIVE] ExecuteThresd... Serviet Request Run
Lg"‘”“"' T3 104347 AW ‘physicis i 10388 ms  11/18/13 104400 AM T1/18/13 104400 AM [ACTIVE] ExecuteThresd... Serviet Request Run
5 Duration 88T i i St 0641 71604243 c8-00000ec3 103454ms 1171813 1013 AM 118713 104413 AM [ACTIVE] ExacutaThraad... Sarviet Request Run
AR 104353 AW By i 103224 ms  11/18/13 100400 AM T1/18/13 10:44:00 AM [ACTIVE] ExecuteThresd... Serviet Request Run .
8 Thread [ACTIVE] ExecuteThread..
DUy WS Kernel>
< Retumm Value. = SeacicTrace KAdR|=|@» ==0
“ Method Name . Stack Trace Count
W Clae Mamme weblogicceetintemma. Pt . —
2 mecton B a T void webl I
Tam = 1 soid et —
D a
dwebs I
e — i u e
el . [—
— e " betaqutiri [
e
‘m:“"”""“mn EM B Comy Qe [ContanersupponProviderimpiSWishequestErecutorrun) IR
- Cipbowd Setings e erscsefunnobie I
Je . esd I
Sare Selecton )
‘Store and Set As Focused Selection i

This will focus the user interface on events with the property value of that ECID. Open
theJava Application page.
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The selection box at the top shows that we are now looking at events matching our
selection.

by
as widfjfr 5

& Java Application

5: ECID Selection | Aspect: |'ECID! is BecO06aT-30e3-4fac-beTf-716f42d3cbc8-000000b Show concurren . [ Contained [ Same threads Time Range: | Set| | Cleg
Thread - Profiling Samples Total /0 Time  Total Blocked Time  ClassLoading Time ~ Total Allocation Throwables f
@ [ACTIVE] ExecuteThread: "1' f.. 4 24731 ms 41Mig !
@ [ACTIVE] ExecuteThread: 2" f.. 5 21945 ms 6.365ms 9.84 MiB 7
4
«
<~
© Halts i
[ [@ Machine Total 3
[ W vM + Application
= 4
= Thread Activity
[ACTIVE] ExecuteThread: 1'for ... }
£ 11/18/2013 10:43:47 AM — 10:43:53 AM: t
4
1141872013 10:43:48 AM 10:43:49 Ab y
N
Replaced ECID: null X
_ At 11718713 10:43:02 AM - oa: _
S e = AR =|0e == 2
[ Thread Lifespan of [ACTIVE] ExecuteThread: '2' for queue: 'weblogic.kernel. Default (self-tuning)': NfA
L}‘““ I N st ) /" o pnan g SRUML T e P an P R ettt S

Also note that we can select other aspects of the selection to determine what the Ul
shows. Some pages may only be able to act on certain aspects of arséieloé Show
concurrent box is checked, events concurr@mappening during the same time interval)
to the selection will also be showedClintained is checked, only events that is fully
contained within the time range will be shownS#me threads is selectedonly the
threads in the selection will be shown.

Check theshow concurrent andSame threads checkboxesNext click the Set buttonto
set the time range for the page to the time rariiglee active selection.a® you find any
low-level events tat do not have an ECID?

Note: There is, for example, a tiny bit of contention on a log4j logger in the beginning.

The Blocking event does fve an ECID;if s s hown due t obeiigShow

enabled
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Open theEvent Browser page Here you can lookt the events grouped by Event Type.
With our selection settings, we will now see the same events listed. Selecting an event
will show the properties for the selected event inRiluperties view. Selecting multiple
events will show the common propertfes the selection. As shown before, the

properties can be used to establish new selections.

Deep DiveExercises:

5. Can you find the aggregated stakces for where the SQL statemtling the
longesttime to executgon averaggoriginated?

Hint: Goto theSQL Statements page find the line in the table representing the
events with the longest average duratibook at the stack traces from the roots
down

6. Can you find out which EJB the application seems to be spending the most time
in on average

7. Which user seems to be starting the most transactions?

The moral of this exercise is that there are tools available that extend flight recorder and
that can be qué useful/powerfulAlso,using selections and aspectsadfelection can be

a usefulwvay to foas the user interface. The Properties view can also be a source of
selections.
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Exercise 6 (Bonus) 1 JavaFX

In thisexercisewe will explore the Java FX integration with Java Flight Recotdse.
the GUIMark launcher to launch the GUIMark Bitmap benchnagyiication. You
should see a tower shootingaserat monsters.

B JavaFX GUIMark2 Bitmap

We will use a preecorded recordinfpr this exercisg
06_JFR_JavaFX/guimark.jfr , SO you starting GUIMark veamostly pointless.
But, come oni lasers? Monsters? It had to be seen.

Note: If youinsist on having locally produced recording, it is better to rthee GUIMark

Auto Record launcher.If you insist on not using the auto recording laungimeake sure

to enable the JavaFX events in the recording wizard, or import the template in the project
folder.
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Fie Edit Naigie Sewch Project Run

- HR- BB A -F-he-o- Quia Accesd || 13| Y 4 [
AWM Bromaer 25 Dutine 8 guimak e 2 =n
%a:cp.m,...m | 4 savarx
» @, Complston
g:s:é:::.?m P - <] Aspect [<No Selecions 5 [ Show concurrent | | Contained - Same threads Time Range: | Set| | Clear.
% TL4B Allocstions
Phases Inpurt
PubelD Total Duration ~ | phase Thread Duration A inputType Count  Total Duration
o 15045 Presenting Guansumenderer 0 2850ms VIEW EVENT: RESIZE m 2315
1124 20,290 ms Waiting for previous ren JavaFX Apphation Thre. 2.598 ms MOUSE MOVED B4 a8 ms
1125 248 me Waiting for revious ren.. JavaPX Agpliceion Thee 275 VIEW EVENT: REPAINT m 216me
1126 25 Presenting GuantumBendeer-d 2404me KEY_RELEASED 51 218 me
1127 T8 ms Presenting GuantumRendeser-0 21385 ms KEY_PRESSED i) 1821 ms
S Comacior- Comuion 1128 2483 me Waiting for revious ren_. JavaPX Applicstion Thre. frr. MOUSE DRAGGED n 1415me
b Dt - T 1129 5680 ms Waiting for pravious ren_.  JavaFX Application Thee... 17,020 ms KEY TYPED 151 16 ms
& Conmactor- e Gyt 1130 H358me Waitng for previous ren.. JavaPX Agplcetion Thee.. 16330 ms MOUSE RELEASED . 157 me
@ 108C Opeations 1131 26485 ms Quantumfendeser-0 16067 ms MOUSE PRESSED n 1846 ms
O QL Statements 1132 446 ms Quantumenderer-d. 15673 ms MOUSE_ENTERED 3 TS
£ Debug 1133 ZaTime GuantumRenderer-0 15688 me Mous| 3 22041 s
) Degloyment 1124 25mme GuantumBenderer-d 1562me MENU 1 3647 4
T BB 1135 361 ms Waiting for pevious ren.. JavaFX Applicaion Thre.. 15608 ms DRAG_START 2 17884y
(=1 1136 018 ms Waiting for previous ren... JavaFX Applicatien Thre. 15528 ms
= m P 350t ms Waiting for prsious en...JavaFX Agplicaton The... 15411 ms
@ Serviet Operations 1138 31505 ms Waiting for previous ren_ JavaFX Application Thre. 15400 me
© Senvletinvocation by URI 118 N5me Waiting for revious ren_. JavaPX Agplicaion Thre.. 15384 me
2 sy U 10 2ss2ms Waiingforpreious ren_._JavaFX Appiicatien The 15385ms
Web Services by Thread EETT 1200 e R . _
v|  saaRxaspication Threse

Value
[aaFX Pulse Phace, Jov._
T/2NT 42050 P - &,

GuantumRendarer 0

72017 2116950 PM - 963

42100PM A T105 M 43 10P FEREY 471 0P 42135PM 47140 PM 42145PM 42180 PM AT1EEPM

Thread: JacoF dppl
8 Thread inputType: VIEW_EVENT: RESIZE
= SeacicTrace KAdR|=|lo® ~=no
Stack Trace Count

Try looking at the recording using the special Javgke Can you tell which pulse
took the longest time (disregard the weird pulse 0)? What phase watettigat took the
longest for that particular pulse? Which was the input event that took the longest?

Fie Edi Nevgate Sech Project Run Window Help
=R ENIRE B E:‘-:Eq- - T - Quer ccess) .| 1 | &
O eeguimerkje 37 =0
*| 4 Java FX
Ot <M Seection> %] cpect: [FHBEARES < [ Show concurrent: | | Contained " Same thresds Time Range: |Set] |Gl
1128 Allocations
v & Emonment
Processes —
M Emvironmant Vsiabies PuseD Tl Duration | e Thresd Duration Count Total Duration
© Sysem Properies . Ts0te Waingforpwvosren InaPXAgplcainThe.. 28558 me e e
B Recording 1328 T ms Presenting GuantumRendeser-0 15642 ms EN 38 ms
7 e T i i i s pr o ———-—

v ﬁ"’[?:" sz A0 ms Copy state to rander gra_  JavaFX Agplcation The. 52,164 s 11 2018 ms
e e ey Pkt X bt T, 6150132 W mm
e e Conmactn 2856 W me Update bounds Inafk Agphcation The... 620385 s n 1415 me
& Conmeor T 2503 WTms Rentes Raots Discovered  Quantumendeser-0 12945035 1 1326 ms
& Coracee Lo e 4116 Ui Layous Pass Jnvaf Appication Thre.. 88907y . 107me
@ 105¢ Opesatiors 079 M ms Diny Opts Computed  Cuantumiencares-0 87104 . Adems

SO Sttements 2592 ns2me CssPas JovaF Agpiiation Thre 535 PR
5 Debog 2208 Fre. 6 s
) Deployment 2304 RaMms 1 36874
(e 308 NTMme 2 T8ty
=1 203 nIMWms
= m 2008 Hseme
@ Serviet Operations 3885 1520ms
@ Senletinvocation by URI 30az T
2 Wab Sarvices by UR| w10 3 m
4 Web Serviees by Theead 20 - o

w|  Javabxsopication Thress 57772017 42102 350 PM — 42103009 Phk

[] Phase: 20538
Theead JovaPX Applicaton Thread

[ QuantumRerserer-0 pheseNeme: Wating for previous rendering
JavaF Pulse Phase =]
772017 4210279 PM...
533 s 28598 ms Inputs
772017 42102 5T M. oTI201T 42102 P a8 sas 390 o35 2103000 PM 05 an ms o 025
[QuanrumBanderer-0, 1.
€55 Pess, Loyout Pass, .. -

@ pused 132 i KARI =0k =8
Toevents Stack Trace Count
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Exercise 7 (Bonus) 1 Exceptions

Some applications are throwing an excessive amount of exceptions. Most exceptions are
caught and logged. Handling theseceptions can be quite expensive for the JVM, and

can cause severe performance degradation. Fortufatding out where exceptions are
thrown for a specific time interval is quite easing the Flight Recordeevenfor a

system running iproduction.

Open up the flight recording namexgkteptions.jfr in the07 JFR_Exceptions
project.

The automatednalysisshouldindicate that things could be better:

-~

=

File Edit Mavigate Search Project Run Window Help
A P B QALU~-o g - L == -
ser 0= Outline @ et T = 8 as exceptionsjfr 53

@ futomatedfnalyr Reuity o B Automated Analysis Results
v &2l Java Application

;3 Memaory
Lock Instances & Java Application
£ Filel/O
& Socket /0 ' Exceptions
@ Method Profiling I Thrown Exceptions
Jn Exceptions The program generated 4,085 exceptions/second during 17.041 s starfing at
ﬁ Thread Dumps 9!8!1?'.1:52:2?’ PM. . ) . . . )

v &8 VM Internals Throwing a lot of exceptions might be a problem, since it is quite expensive.
[ Garbage Collections
T_‘ GC Configuration
3, Compilations
(® Class Loading
VM Operations
¥ TLAB Allocations

v (3 Environment

L& Processes
P Envircnment Variables
<@» System Properties
[ Recording i
3% Event Browser
v Weblogic
[0 ECIDs

W

Click on theExceptions header above the rule result (or theeptions page in the
Outline) to go to the Exceptions page.
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Can you tell how many exceptions were thrown? Where did the exceptions originate in
code?

]
Fle Edt Neagate Sewch Project Run Window Help
. @S Sl rh T m G D = % %6
Kl 2 Outine T = O as eceptionsjir 17 =
Automated Analysi Resits || 5 .
LB ! Exceprions e
':::::;'m <Mo Seection> | hepect: <N Selections - (0] Show concurrent: | | Contained | Same thresds Tame Range |Set] |Gl
§ Fiero
o Socket 10
@ Method Prefiing Class Count
Ja Bxceptions & EnceptionThrowerbxt eption
@ Thresd Dumps (& Scaryfxception [ ] B1a7
v 5 WM intenals
I Garbage Colections
I 6C Configuration
> @, Compilstons
@ Class Loading
8 VM Operstions [T Count

® TLAB Allocation:

Just your average exception mescage.
v @ Emveonment =

2 Procasses
I Envirorament Varisbies
< System Properties
> Recording
i Event Bromser
v 4 Vieblogic
) Timene | Event Log
@ Users L —
4 Connectos - Conmection 60,000
& Conmector - Transaction i
& Connector - Life Cycle 40,000 I
§ o - *“"
& Debug Btstistis "
BT e “v=n 1,500
Fied Value 1,000
W Event Type Java Exzepticn a0
(D End Time HAANT 15226PM - T _—
B Thvead [Thresd-5, Theead-3, Th. Esopbors
© Class EuceptionThrowerdscep BT 15228 PM 15230 FM 1:5232FM 15234 PM 15236 FM 15238 PM 15240 PH 15242 PM 1ET44PH 15246 F
@ Message Just yous average excep..
3755 events
= stack Trace. RdAR Q¥ “= 0
Stack Trace Court
o mm
1 void ExceptionThroweraung -
1 void ExceptionThrower Joop() L ms
1 void ExceptionThrower.doStuff() I mms
4 void ExceptionThrower hrowhe - mm
- veid Exception ThrouerException, it (Sting) . mm
1 veid jslang Escegtion.<inits (Sing) - mm
4 void javaang. Theomable <int> Stiing) L mm
a
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Note: Click the exception class you wastack traces forYou can also select multiple
classes to see the aggregate traces for all classes in the selection.

(® Class Loading
&2 VM Operations
% TLAB Allocations
v @l Environment
[ Processes
P Environment Variables
<@ System Properties

Just your average exception message.
Really quite scary exception message!

8,197

& workspace - Recordings/exceptions.jfr - Eclipse - [m] X
File Edit Mavigate Search Project Run Window Help
: G [aucncces] | g2 | & 4 6
= O a8 exceptionsjfr & =0a
T Ty pti 0|drd|O
[ Automated Analysis Results ~
v & Java Application [ <No Selection | Aspect | <No Selection» [IShow concurrent: | Contsined - Samethreads Time Range:
% Memory
% Lock Instances
& File0 Class N Count
£ Socket /0
e s  ExceptonThrowerErcention —s
Jg Exceptions © ScaryException [ | 8197
§ Thread Dumps
v &8 VM Intemals
I Garbage Collections
[ G¢ Configuration
> G Compilstions Message N Count

Timeline | Event Lo

> Recording

¥ Event Browser
v %4 WebLogic 60,000
00 ECIDs
by 40,000
T Users !
. Connector - Connection 20,000 %
5. Connector - Transaction Statistics L
. Connector - Life Cycle 4,000
(@ JDBC Operations 2000
0 SOL Statements v
2,000
[5 Properties 53 as = = 1 onn
% e o Exeptions
E| & Exceptions
Property Value 9/8/2017 1:62:28 P 1:62:32 PM 1:62:38 PM 16240 PM 1:62:44 PM
= Stack Trace KAR|E|oks > =18
Stack Trace
1 void javalang.Thread.run()
1 void ExceptionThrower.run()
1 void ExceptionThrower loop()
1 void ExceptionThrower.doStuff()
~ 4 void ExceptionThrower.throwMe()
1 veid ExceptionThrowerException.<init> (String)
L void java.lang.Exception.<init> (String)
1 void javalang.Threwable. <init> (String)
v & void ExceptionThrower.doScaryThing()
1 veid ScaryException.<init> (String)
1 void java.lang.Exception.<init> (String)
1 veid java.lang.Throwable.<init> (String)
< >
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Can you tell exactlyvhere the Scary exceptioaseoriginating? In what threads are they
originating? Can you study the time line fhe exceptions in just one of the threads?

Note: Either go back to thé@ava Application pageclass sort onThrowables in the thread
table, and pick a Thread and sel&ebre and Set As Focused Selection then go back to
the Exceptions page:

@5 exceptionsjfr 52 = a
& Java Application L AR=REENE]

1: Java Application Histogram Selectio ~ Aspect: Selected events (11,719 events of 5 types) v [JShew concurrent: Contained Same threads Time Range: | Set
pp! 9 pe P g

Thread Profiling Samples Total /O Time  Total Blocked Time  Class Loading Time Total Allocation Throwables
5 Thread-3 ‘ ENFIYE) 11,708
Sort Columns >
Visible Columns >
Copy Cri+C
Clipboard Settings >
Store Selection

Store and Set As Focused Selection [y @ Halts

P —— O @ Machine Total

[ MvM « Application
“O\ Show Search [ W Used Heap

1 Eprofiling
400 [ M Total Allocation

[l Throwables

Throswables (1 thread)

Thread-3

82017 1.62:30 Pht 1:52:235 PM 1.52:40 PM 1.62:45 Pht

€ or pick anevent in theEvent Log directly on theExceptions page, then select the
Thread in the Properties view and uSgore and Set As Focused Selection from the
context menu

@ workspace - Recordings/exceptions.jft - Echpse - o x
Fle Edt Mevgete Semch Proeck Run Window Hep
. P Quick Aceess| || 15 | & 45 [l
7 SE Qutfine = B as exeptionsjir 53 a]
e N:': : 1 Exceptions oy =
-J‘:;unwww <No Selection> ~ Aspect <Ma Selection> - [Jshow concumrent:  Contained -~ Same thieads Time Range: | Set | | Clear
Mamory
@ Lock Instances
& Seckerio
D Methad Profiing e
%5 Exceptions @ Scarytuception ] 8157
& Thread Dumgs
w &5 WM Internals
1 Gerbage Callections
I GC Configuration
@ Compilaticns Message Count
Clss Loadi )
SUG’E;L‘., . [ ——
® TLAB Allocations Really qite scary exception mesgel LL
~ @ Environment
3 Processes
M Enaronment Vrabes
@ Sytem Propestes
B Fecording Timeline | Event Log
Tt Event Browser Class Message Thread End Time *
v estege e ot yousaverage ecepton message. —
s EeRaaTR R Nty gt g tEh Wi Theesd3
B ot T Junt yous sverage xcepion mestege. Thvesd &
& Comestor Cornacion e it yous sverage xception meszage. Thesd-4
4 Connector - Lfe Cycle ExceptionThrowerException Just your sverage iception message. Thread-7
[ J0BC Operations ExceptionThrowerException Just your average exception message. Thread-8
0 50 Stetements .| BxeptionThiowerEsception Just your average exception message. Thread-2
BespoaThrometception st your average ecepton messace Thvesd 5
] Properties ©1 @n Results =0 ExceptionThrowerException Just your sversgs exception messige. Thread-6
P ExceptionThrewerException Just your average exception message. Thresd-2 91 .
s - EstcnTomtston st your vt ecaption misage Tresds e
- Jp—
(U End Time GWITLRZBPM R o
8 Thread Thread-~ = Stack Trace KA K=o =n
@ cioss fuceprie 201 Calumas N Count
Dhhescage hatyoy  VableColumns ’ I
= e —
CopboardSetings y —
R —_
Stone and St s Focused Slecton i>(sting) —
T vord javalang Exception.<init> iring) I
4 void javadang.Threwable.<init> (Skring) |
< >
a
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Once a single thread has been selected, try zooming in the graph and switch bieéween
two types of events, one each and both simultanously. Can you see a pattern?

28 exceptionsfr 5%
) Exceptions

3: Thread Selection ~ | Aspect: | 'Thread' is Thread-3

= 8
0| rdla

Contained Samethreads TimeRange:  Set|  Clear

Class

(c] ExceptionThrowerException
© ScaryException

Message
Just your average exception message.

Timeline | Event Log

G 7

20,000
15,000
10,000

5,000
Statistics

1
os
0.6
04

0z
Exceptions

Sra2017 1:52:32 FM 620 622

624 626

628

@s exceptionsjfr 51
! Exceptions

3: Thread Selection ~ | Aspect: | 'Thread' is Thread-3

= B8
0|l dl=

Contained Same threads Time Range: | Set| | Clear

Class

(c] ExceptionThrowerException
3 ScaryException

Message

Just your average exception message.
Really quite scary exception message!

Timeline | Event Log

20,000
15,000
10,000

5,000
Statistics

1
oe
06
04
0.z
Exceptions

822

91812017 1.52.32 PM 820

624 628 628

Note: Zoomuntil you can distinguish individual event buckghe yaxis is showing 1)
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Exercise 81 Custom Events in JDK 9 (Bonus)

In JDK 9 the API for controlling thdava Flight Recorder, contributing JFR eveats]
parsing Flight Recordings now supported by OraclS8ince we are runningclipse on a
JDK 8, we will be usinghecommand line toun the exampleswWe will also cheat a little

by compiling against a JDR built jar with the JDK 9 API, so that the code can be edited
from within Eclipse.

Go to the Java perspective and operothelFR_CustomEvents project. In the
com.oracle.example.jdk9jfr.control package, there is a class hamedordAndConsume.
Study thecode and see if you can figure out what it ddessee how to create a custom
event, study theom.oracle.example.jdk9jfr.fib.FibonacciEvent class.

Let 6s r u@nWindavsyaueahstart a commandrie by double clicking on
cmdjdk9.exe . This will stat a terminal session with the appropriate environment
variables setOn other platforms, make sure that you use JINEXt run the following
command:

call recordAndConsume

This will run theRecordAndConsume claséou should see something similar to this:

Bl cmdjdkd.exe - d =

5702887 (time: 2126ns)
227465 (time: 1657ns)
14930352 (time: 1613ns)
24157817 (time: 1885ns)
39088169 (time: 1907ns)
63245986 (time: 1867ns)
102334155 (time: 1984ns)
165580141 (time: 2231ns)
267914296 (time: 1929ns)
433494437 (time: 1950ns)
701408733 (time: 1957ns)
1134903170 (time: 4907ns)
1836311903 (time: 1719ns)
2971215073 (time: 1732ns)
4807526976 (time: 1834ns)
7778742049 (time: 2111ns)

fibonacci(47)
fibonacci (48)
fibonacci (49)

C:\Tutorial>g

How long did it take to calculate the longégbonacci number? How long did it take to
calculate the shortest one?

Deep DiveExercises:

8. If the first Fibonacci number toaknexpectedly longvhy do you think that is?
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9. Is there any way you can use the flight recorder to prove your hypothesis?

10. The algeithm used is an iterative one. There is also a recursive version available.
Try changing the code to use the recursive version and see how long itdakes.
there any difference?

Note: ChangeFibonacci.fibonaccilterative(n) to
Fibonacci.fibonacciRecursiv e(n) .

Note: You may want to lower the number of Fibonacci numbers to calculate from
50 (in the for loop)to maybe half before starting the program.

11.(Very deep dive) There is gorogram(EnableDisableTesterFibonacci ) and
a command line batch scripinEnab leDisableFib ) to run the Fibonacci
example continuous)yrinting out the disassembled compiled
calculateFibonacci method. Run the scriptdll
runEnableDisableFib ), and wait until the method has been compiled two
times. Can you see any difference betwientwo versions? What do you think
the overhead of having a disabled event in your code wou(idban optimized
methody

Note: To see the disassembled output, you negétttheappropriate library
(hsdisamd64.dl) and put itnext to thgava launcher in bin.

Note: Look for anything related to the FibonnaciEvent class.



Exercise 91 Custom Rules (Bonus)
There is one more Parder JFR recordings. One that can runJ®K 7, and whiclalso

allows the parsing of JDK 7, 8 and 9 recordings transparently. It is the parser used in Java
Mission Control. This parser supports internal iteration of events, and provides statistical

aggregatordt is also the parser used when evaluating rules. In this exercise, we will

evaluate the Java Mission Control rules headless by using a small program calling into
the Java Mission Control core libraridscustom rule will also be created, using the Java

Mission Control Eclipse PDE support

Running Rules

Take a look at th&unRulesOnFile

class in09_JFR_CustomRules. This class uses
some JDK 8 features, but can easily b&riten to work on JDK 7, if required. Try

running the class on different recordingschanging the RunRulesOnFiles launcher.

Open theRun Configurations... as shown below.

Ll

&

w

<

L P -

Package Bxplorer 11 =

=% 02_JFR_HotMethods
[ src
B JRE System Library [jdk1.8.0_131]
(= Launchers
as hotmethods_beforejfr
s hotmethods_fixed.jfr
= Readme.txt
122 03_JFR_Latencies
=5 04_JFR_GC
=5 05_IFR_WLS
1= D6_IFR_JavaFX
b" 07_JFR_Exceptions
b" 08_JFR_CustomEvents
125 09_IFR_CustomRules
B JRE System Library [Java5E-1.2]
v (B oerc
~ 3 com.oracle.examplejmcEjfrrule
|4] RunRulesOnFilejava
=\ JMCECORE
b" 10_Console_LoadAndDeadlock
= 11_JOverflow
25 12_Memleak_Leak
b" 13_Memleak_Online
b" 14_JFR_SmurfberryExchange
= 99_Example_IFR_Recordings
= Logs
=% Recordings

HHHEHHHEEEAEEHE

HEHHH

=

File Edit Source Refactor Mavigate Search Project Run  Window Help

@ v HFE-O- Q- Q- FG- ™S 5~ P

1 LoadAndDeadlock

2 LoadAndDeadlock Auto Record

3 HotMethods

4 HotMethods Auto Record

5 Latencies

6 Latencies Auto Record

7 Allocator

8 Allecator Auto Record

9 GUIMark

GUIMark Auto Record
ExceptionThrower

ExceptionThrower Auto Record
LeadAndDeadlock Dump on Exit
LeadAndDeadlock Dynamic Enablement
Leak

AddressBook

SmurfBerryExchange (command ling)

SmurfBerryExchange
RunRulesOnFile
Run As

Run Configurations...

Organize Favorites...

& workspace - 09 JFR_CustomRules/src/com/oracle/example/jmctjfr/rules/RunRulesOnFilejava - Eclipse

= (B [ &
nableDisabl... [4) Fib

m.oracle.ex

a.lo.File;

e rules in!
<

ending sco

ss RunRule
e final st
.newFixe
e static i

static voi
, | throws I
(args.len
System.o

System.e%
¥

\
IItemCollect]
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Then change the first parameter to the program to run itrousdoads:

£ Run Configurations ®
Create, manage, and run configurations —
Run a Java application ( /}
EIEER

type filter text

Name: | RunRulesOnFile |

© Main [¢9- Arguments g, JRE| %; Classpath| &~ Source| M Emvironment | [] Common

= Eclipse Application

@ Gradle Project

[ Java Applet
~ [T Java Application

[T AddressBook

Allocator
Allocator Auto Record
ExceptionThrower
ExceptionThrower Auto Record
GUIMark
GUIMark Auto Record
HotMethods
HotMethods Auto Record
Latencies VM arguments:
Latencies Auto Record
Leak
LoadAndDeadlock
LoadAndDeadlock Auto Recard
LoadAndDeadlock Continuous Example
LoadAndDeadlock Dump on Exit
LoadAndDeadlock Dynamic Enablement
LoadAndDeadlock NMT
LoadAndDeadlock Remote Access
MultiLoaderleak
RunRulesOnFile Variables..
SmurfBerryExchange

Pragram arguments:

C:\Tutorial\projects\02_IFR_HotMethods\hotmethods_before jfriH]

Variables...

HHAHAHAHAEEEHEEEEEEEEHEEE

= Waorking directory:
[T] SmurfBerryExchange (command line)

Ju JUnit @ Default: S{workspace_loc:09 JFR_CustomRules}

Ju JUnit Plug-in Test ©) Other:

7 Launch Group

m2 Maven Build Workspace... File System... Variables...
# 05Gi Framework

Juy Task Context Test

) . Revert Appl
Filter matched 33 of 33 items -

Try it on some of the recordings you have analyzed so far.

In Java Mission Control 6.1.0 there will be a builiclass which will output HTML
looking very similar to thé.uutomated Analysis Results page in JMC. For now, there is a
build in class(JfrRulesReport ) which will output inxml and html, and which can be
configured with a custom xsilt.

Deep DiveExercises:

12.There is a launcher for running the builUfrRulesReport . Try running it.

There are no arguments set. Can you set the ajgi@prguments to get xml,
html and text reports for tHatencies_before.jfr recording?

Creating Rules
The easiest way to get started creating rulesuseéahe PDE plug for Eclipse.

Note: The JMC PDE plut should already be installed in youblanvironment. That

said, if you areunning this Tutorial in your own Eclipse environmghtan be foundt
the experimental update siledk for it at htp://oracle.com/missioncontrol)
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Press cteh (or clicktheFi | e | Ne menu) taarimgeuphé New wizard.

= Mew O x>
Select a wizard _—
Create a Plug-in Project J_
L ]
Wizards;
| type filter text |
(& Class ]
¥ Interface

122 Java Project

4 Java Project from Existing Ant Buildfile
L7 Plug-in Project

= General

= CVW5

[= Eclipse 4

[= Git

= Gradle

= lava
= Maven W

WO W W WY YN

@ < Back Next > Finish




SelectPlug-in Project and hitNext. Name your rule project something exciting.

& MNew Plug-in Project O *

Plug-in Project .
Create a new plug-in proje . —
ernewpranPes®  Decidedly unexciting EE

Project name: | M],rRule{ - |

Uze default location

Location: | CATuternalworkspaceMyRule Browse...

Project Settings
Create a Java project

Source folder | sre |

Output folder: | bin |

Target Platform
This plug-in is targeted to run with:

(O] Eclipse version: 3.5 or greater

(0 an 05Gi framewerk:  Equinox

Working sets
[]Add project to working sets Mew...
Working sets: Select...
@ < Back Nesxt » Finish Cancel
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Unclick that this plugn will make contributionsd the Ul and hitNext.

& Mew Plug-in Project | *
Content w,
Enter the data required to generate the plug-in.
Properties
ID: | MyRule
Wersion: | 1.0.0.qualifier
MName: | MyRule
Yendor: | e
Execution Environment: | JavasE-1.8 w | | Environments...
Options

[ ] Generate an activator, a Java class that controls the plug-in's life cycle

Sctivator | myruleActivator

] This plug-in will make contributions to the Ul

COYes @MNo

Einish Cancel

® < Back




Next select th&imple JFR Rule Wizard and clickFinish (or Next, if you really wish to
do some further customizations).

& Mew Plug-in Project O >

Templates - -
Select one of the available templates to generate a fully-functiening plug-in.

[] Create a plug-in using one of the templates

Lyailable Plug-in Templates:

¥ Sample help content This wizard creates a plugin with a sample JFR rule. The
£ Simple JFR Rule Wizard rule will read a nurnber from a user definable
envirenment variable, by default JFR_RULE_TEST, and
use that number as the score, To test the rule, simply
set the environment variable and create a short
recording.

Extensions Used

* com.oraclejme.flightrecorder.rules.ruleProvider

Mote that this extension is only used to get the
bundle class loader; it will never contain any actual
wvalues, Rules are leaded by the Serviceloader
mechanism, since they must be usable in a POJO
environment (outside of IMC/Eclipse)

You will now have a new project in your workspa®gen up the project and study the
source of the rule. @ayou see what it does?
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Go to theRun Configurations and check out thelle launcher. In th&nvironment tab you
can set up an environment variable. Launchdheauncher by hittingrun.

£ Run Cenfigurations

Create and run

Run a Java application

@

—+1

CEX B3

Name: | Idle

type filter text
w & Eclipse Application
& IMC with Workspace Plug-ins
& Gradle Project
Java Applet
v Java Application
AddressBook
Allocator
Allocator Auto Record
ExceptionThrower
ExceptionThrower Aute Record
GUIMark
GUIMark Auto Record
HotMethods
HotMethods Aute Record
Idle
JfrRulesReport
Latencies
Latencies Auto Record
Leak
LoadAndDeadlock
LoadAndDeadlock Auto Record

LoadAndDeadlock Dump on Exit
LeadAndDeadlock NMT

MultiLoaderLeak
RunRulesOnFile
SmurfBerryExchange

Ju JUnit

. X .

Ju JUnit Plug-in Test
@ Launch Group
m2 Maven Build

4 05Gi Framework
Juy Task Context Test

Filter matched 36 of 36 items

LoadAndDeadlock Continuous Example
LeadAndDeadlock Dynamic Enablement

LoadAndDeadlock Remote Access

SmurfBerryExchange (command line)

Environment variables to set:

© Main ((l)= Arguments (‘{, JRE re’{} Classpath (E/ Source (E Environment . [T] Common}

Variable Value New...
L]
JFR_RULE_TEST a7 Select...
Edit...
Remove
(®) Append environment to native envi nt
(O Replace native environment with specified environment
Revert Apply

®
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Next launch a JMC with your rule running by launching JIMC Withrkspace Plugns.

& workspace - Eclipse
File Edit Source Refactor MNavigate Search

il
[# Package Explorer 51
=% D2_IFR_HotMethods
=2 D3_JFR_Latencies
(=5 D4_IFR_GC
(=2 05IFR_WLS
=% D6_IFR_JavaFX
22 07_JFR_Exceptions
LgJ 08_JFR_CustomEvents
=% D9_IFR_CustomRules
=% 10_Console_LoadAndDeadlock
= 1 _JOverflow
122 12_Memleak_Leak
=2 13_Memleak_Online
= 14_JFR_SmurfberryExchange
= 99_Example_JFR_Recordings
= Logs
v '17'1 MyRule
=h JRE System Library [JavaSE-1.8]
= Plug-in Dependencies
w B sre

v [ myrulerules

m SimpleffrRulejava
(= META-INF
lozg build.properties

2o envvarjfr

@ pluginzml
1= Recordings

Project Run Window Help

@~ -0- Q- U HFEG- SO S

1 LeadAndDeadlock

2 LoadAndDeadlock Auto Record

3 HotMethods

4 HotMethods Auto Record

5 Latencies

6 Latencies Auto Record

7 Allocator

8 Allocator Auto Record

9 GUIMark

GUIMark Aute Record
ExceptionThrower

ExceptionThrower Auto Record
LoadAndDeadlock Dump en Exit
LoadAndDeadlock Dynamic Enablement
Leak

AddressBook

SmurfBerryExchange (command line)
SmurfBerryExchange

IMC with Workspace Plug-ins |}

Idle

JfrRulesReport
RunRulesOnFile

Run As >

Run Cenfigurations...

Organize Favorites...

B ST

|
ﬁ
|
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If you get a validation complaint, it will be about localizatiosimply click Continue. In
the Java Mission Control client thatw starts, find yourdle program and make a short
(3s or so) recordingith the default profiling template

Elee-r-

Depending on the value you set the environment variable to, you should now see your
rule triggering:
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[ Oracle Java Mission Contral
File Edit Mavigste Window Help

@M Browser B= Outline @k <7 ¥ = O as flight recording_180131comoracleexam plejm ctjfrrulesutilidie12856,fr 52 =0
[ Automated Analysis Results "
Automated Analysis Results | [=
~ 1 Java Application L e o cl=a
o Memory
gmck‘mwes @ JVM Internals # Environment
File 1/0
5 Socket 110 5 |command Line Options Check +  [EProcesses
@ Method Profiling I Competing Processes -
0 Exceptions
= Environment Variables

& Thread Dumps
~ &8 M Internals

I Garbage Collections

[ G6C Configuration

&, Compilations

@ Class Loading

VM Operations

* TLAB Allocations
~ ! Environment

A simple JFR Rule
The result from parsing the information in the environment variable named
JFR_RULE_TEST was 87.0

[g Processes
o Environment Variables [
<@ System Properties
B+ Recording

iy Event Browser

[ Properties 32 ao Results M ~=0
Field Value
0 events
= Stack Trace | . ‘ e
Stack Trace —
< >

Exporting the rule

The rule can be expiad and shared with others. To export it, simply right click on the
rule project and seleét x p o rin the Export wizard, type Depl in the filter box, and
selectDeployable plug-ins and fragments.
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& Export O *

Select b |

i

Export the selected plug-ins and/er fragments in a form suitable for deploying in an Eclipse product, E / 5 |

Select an export wizard:

Depl

v [= Plug-in Development
L0t Deployable features
~I% Deployable plug-ins and fragments

'i?;' < Back Mext = Finish Cancel

L

Hit Next, select a destination directory and cligkish. The resulting plugn can either
be dropped in a JIMC dropins folder

(JDK9_HOME/lib/missioncontrol/dropins ), or put on the classpath to a
program running the automated analysis headless.

Deep DiveExercises:

13. Duplicate the RunRulesOnFile launcher by riglitking on it in theRun
Configurations dialog. In the new launcher, set the arguments to
C:\ Tutorial \ workspace \ 09_JFR_CustomRules \ ruletest.jfr 51 , and
add the exported pluigp to the class patfhdd External Jars). Run it!

14.Do the same for théfrRulesReort

55



Exercise 9b i Custom Pages

After some time with Java Flight Recorder you may find yourself repeatedly wanting to
look at specific pieces of information. JMC 6 provides an easy way to set up custom
views.

We will use the recording from thi® JFR_WLS project for this exercise. Open the
widf.jfr recording, and switch to the Java Mission Control perspective.

Filters

We would like a nice view of the servlet requests taking longer than 2 seconds. Start by
going to theEvent Browser page. Use the filter boto quickly find theServlet Request

Run event type, and then use the context menu to create a new page using the selected
event type.

2 workspace - 05_IFR_WLS/wldf.jfr - Eclipse

File Edit Mavigate Search Project Run  Window Help

56

Hmifhd " @- B Lo Y- ~¥o o - -
v er O Qutline @ et T = 0O eswldijr
ﬂ Automated Analysis Results 3% Event Browser
v & Java Application {
A
7@ Memory <Ho Selections | Aspect: | <No Selections v
&P Lock Instances
£ File /O 3
2 Socket /O
@ Method Profiling Event Types Tree Replaced ECID Subsystem
5 Exceptions |55N|e Servlet
Serviet
__ & Thread Dumps v (= WebLogic Server 20,610 Ll
v £8 WM Internals v G Serviet 9,89 Serviet
[ Garbage Collections = Ser\r‘\‘a;As ne Action 0 Serviet
E GC Configuration ] Serv\at(h);:kAccesst Servlet
@, Compilations [ Serviet Context Execute 312 servlet
@ Class Lnad\.ng [ Serviet Context Handle Throwable 1 Serviet
@,@ UM Operations I Senvlet Execute 1,269 Servlet
(S TLAB Allacations I Serviet Filter 1,492 Servlet
v e ﬁvlmnment [ serviet Invocation 214 Servlet
t@ Processes [ Serviet Request 0 Serviet
E EH\:VUI’];HEI’]t‘:HEHES [ Serviet Request Cancel 0 Servlet
- R)'S EFQ roperhies [ Serviet Request Dispatch 1,005 Servlet {
= é’ :;Dr 'ng [ Serviet Request Overload 0 Servlet
& Lvent DIowser [ Serviet Request Run 818 Serviet
WebLogic = =
_‘;: Java Fx [ Serviet Request Run Be [  Create a new page using the selected event types Servlet
r [ Serviet Response Send Servlet
'f;g: Metadata " Show event types with no events
[ Serviet Response Write Servlet
[ Serviet Stale Resource Store Selection Servlet 3
Store and Set As Focused Selection Servlet
Servlet
Servlet
Servlet
Servlet
Servlet
B Properties 3 ‘._4" =0 Serviet
Field Value Servlet
<0 Event Type Servlet Request Run
) ime 11718/2013 10,43:10 AM. .




Rightclickonte n a me

of t h

e

new page,

a:nd

name

File Edit MNavigate

S workspace - 05_JFR_WLS/wldf jfr - Eclipse

Search Project Run  Window Help

15 Exceptions

(@ Method Profiling

& Thread Dumps

v §& JVM Internals

Name...

Changelcon...l“\’

Set Topics...

[ Aspect: | <No Selection=

TaRAF L R - A R IR R TR
v 0z Qutline ek T B | eswdijir 2
ﬂ Automate.d A.nalyms Results . Seryl-+mo
v EJava Application

Py

‘@ Memory <No Sele

g® Lock Instances

3 Filel/0 I—

& Socket 110 M Type

Add a new attribute filter on Duration:

http:/fwww.oracle.com/wls/flightrecorder/low/wls/Serv

as widfjfr 5

<Mo Selection=

M Servlet Request Run

~ | Aspect: | <No Selection>

<WLS Kernel=

Servlet

is http:/fwww.oracle.com/wls/flightrecorder/low/wls/Servlet/Serviet_Request Run
Add Filter from Attribute ¥ Event Type
Add Filter from Selection » Start Time
Combine with OR Duration %
Combine with AND End Time
=1 List |.i Chart Remove AND/OR filter Thread Name
Filter the table Megate Full Stack Trace
of Cut CtrleX Wl
Copy Ctrl+C fcele=
Paste Ctrl+V fekacass
¥ Delete Delete Eotietbed
Clesr Al User D
Return Value
Method Mame
Class Name
User ID RID Replaced | Transaction ID
Transaction ID
<WLS Kernel=
<WLS Kernel> D
<WLS Kernel> RID
<WLS Kernel> ECID
<WLS Kernel> Servlet Name
<WLS Kernel> URI
<WLS Kernel> Sz
<WLS Kernel=
CWLS Kernels Replaced ECID
<WLS Kernel> Servlet
<WLS Kernel> Serviet
<WLS Kernel> Servlet
<WLS Kernel> Serviet
<WLS Kernel> Servlet
<WLS Kernel> Serviet

B ‘MJ‘\W Ly, o, |
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And set it to> 2 seconds:

l Servlet Request Run

Mo Selection=

~ | Aspect:

<No Selection>

e |

W Type is

@ Duration E 2

http://www.oracle.com/wls/flightrecorder/low,/wls/5ervlet/Servlet_Request_Run

= List | i Chart|

Filter the table

Now we have a custom page showing the longeshtpserviet requests:

© workspace - 05_JFR_WLS/wid i - Eclipse
Fie Edt Maigte Seach Project Fun Window Help
oi- iR H R - RS SRR
1B VM Browser | B Outine P TS as i
B8 Automated Analyas Resits
i
 Memory
o Lockinstances
& Filevo

|l Serviet Request Run

<M Selestions

| Aspect: <No Selections

- o

Quick Aeces) || 15 | @ 41
=-n
-

[Show concurent: | Contained - Same tiresds Time Range: |Set |Clear

o Socket O W e is
© Method Profiling @ Duration N
% Exceptions.
# Theesd Dumps

v 8 WM Intemals
[ Garbage Callections.

D ClassLosding s

&1

User 1D D

<WLS Kermels
WLS Kemel>
<WLS Kemel>
<WLS Kemel>
<WLS Kemel»
<WLS Kemels
<WLS Kemel:
<WLS Kernels
<WLS Kermels

W Seviet Request Rum
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Replaced ECID

Subsystem

Request_fun

Tansaction [0

Duration
LEH
7888
7854z
78305
62675
62383
62165
62155
62145
61355
6130:
a5
2905

-1
RCD End Time Class Hame: Event Type

118713 1043:30 AM Serdet Request Run
TV/TB3 134T AM Sendet Request
T1/IB/13 104347 M Sendet Request
/I3 I04RTAM  weblogic.senvetintema... Sendet Request Fun
TIGII0RSAM  weblogicstrvetintema..  Sendet Reguest Run
T/I613 104353 M . Senlet Request Run
116713 104353 M Senlet Request Run
116713 104353 AM Senlet Request Run
T/18713 1043:53 AM Serdet Request Run
TV/TB3 104339 AM Sendet Request Run
111813 104347 M Sendet Request

T3 104230 AM
T3 104322 AM

weblogic servietntema... Sendet Request fun
weblogicservetintema... - Sendet Request fun



Grouping

In the custom page, events can also be grouped. Create a new page, (&ingethe
Request Run event again. Name the page Request Log. Add a new filter from attribute,
this timeECID. Select s n ¢ as the priedicate relation.

as widfjfr 3

[l Request Log

<Mo Selection= ~ | Aspect: | <Mo Selection>
B Type is http:/Swwew.oracle.com/wis/flig
<0 ECID isn't null W
=
£
“ =
=

==

matches
= List | il ':hﬂl't| doesn't match

Kernel=

contains
Uszer ID doesn't contain Replaced ECID
<WLS Kemel> j’gizt et
=WLS Kernel= ic null
=WLS Kernel»
<WLS Kernel=
<WL5 Kernel»
<WLS Kernel»
=WLS Kernel=
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Now remove the Type filter:

s widfjfr 53

I Request Log

|<NoSeIection>

v | Aspect: | <No Selection>

.\,AM

<8 ECID

= List [ncog

User ID
<WLS Kerne
<WLS Kerne
<WLS Kerne
<WLS Kerne

Add Filter from Attribute
Add Filter from Selection
Combine with OR
Combine with AND
Remowe AND/OR filter
MNegate

Cut

Copy
Paste

Delete I}

Clear All

Ctrl+X
Ctrl+C
Ctrl+V
Delete

cle.com/wls/flightrecorder/low/wls/Servlet/Servlet_Request Run

<WLS Kernel=
<WLS Kernel>
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Subsystem Transaction [D
Servlet
Servlet
Servlet
Servlet
Servlet
Servlet




Use the context menu in thable to group by ECID:

ae widfjfr &3
B Request Log

<Mo Selection>

« | Aspect: | <No Selection>

<8 ECID isn't null
= List | [id Chart|
UserID RID Replaced ECID Subsystem Transaction [D
<anonymous> EiE BEA1-000217F] E993CDB..,
<anonymouss Sort Celumns BB BEA1-000217F1E993CDB...
<anonymous> Visible Columns EIB BEA1-000217F1E993CDB...
<anonymous> . 3L BEA1-000217F1E993CDB...
S Copy Ctrl+C

<anonymous> BB BEA1-000417F1E993CDB...
<anonymous> Clpbuaksiing B BEA1-000417F1E993CDE...
<anenymous> Store Selection EB BEA1-000617F1E993CDB...
<anonymous> Store and Set As Focused Selection E)B BEA1-000617F1E993CDB...
£anonymous> 2 Show Fitter ElB BEA1-000817F1E993CDE...
<anonymous> EB BEA1-000817F1ES93CDB...
anonymous> Q  Show Search FIR BEA1-000017F1E993CDE...
<anenymous> @5 Group By User ID BEA1-000917F1ES93CDB...
“3nonymous> RID BEA1-000817F1E933CDE...
<anonymous> Replaced ECID BEA1-000917F1E993CDB...
<anonymous> Subsystem BEA1-000917F1E993CDB...
<anonymous> S BEA1-000917F1E993CDB...
<anonymous> ; BEA1-000917F1E993CDB...
<anonymous> aton BEA1-000917F1E993CDB..,
<anonymous» RCID BEA1-000917F1EG93CDB...
<anonymous> End Time BEA1-000917F1E993CDB...
<anonymous> Class Name BEA1-000B17F1E993CD...
£anonymous> Event Type BEA1-000B17F1E993CD..
<anonymous> — BEA1-000B17F1E993CD...
“anonymous> ECID BEA1-000B17F1E993CD...
<anonymous> BEA1-000B17F1E993CD...
<anonymous> iasline BEA1-000B17F1E393CD...
<anonymouss> Return Value BEA1-000C17F1E993CD...
“3nonymous> Methed Name BEA1-000CT17F1ES93CD...
<anonymous> Serviet Name BEA1-00DC17F1E993CD..,
<anonymous> URI BEA1-000C17F1E393CD...
<anonymous> BEA1-000E17F1E993CDB...
<anonymous> 3L BEA1-0DDE17F1E993CDB...
<anonymous> BB BEA1-001017F1E993CDB...
<anonymous> BB BEA1-001017F1ES93CDB...

< moug>

-001217F1E:

N T W O Y N W\
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Add a column for the longest duration in the ECID table:

as widfjfr &3
H Request Log

<Mo Selection=

~ | Aspect: | <No Selection=

e

B8ec006a7-30e9-4fac-beTf-T16f42d3 cbc8-0

= List| [l Chart
User ID RID
a5
<anonymous> ﬁ
<anonymous:> %q

Clipboard Settings

Store Selection

Store and Set As Focused Selection

Group By
Combine Group By

<ancnymous>
<anonymous>
< EI"IDI"I)"I’T'IDLIS:‘
<anonymous>
< EI"IDI"I)"I’T'IDLIS:‘
“ EI"IDI"I)"I’T'IDLIS:‘
<anonymous>
“ EI"IDI"I)"I’T'IDLIS:‘
<anonymous>

“ EI"IDI"I)"I’T'IDLIS:‘

<anonymous>

Next sortthe ECID table on theé.ongest Duration column Select the longest lasting

ElB
ElB
ElB
ElB
ElB
ElB
ElB
ElB
EIB
ElB
ElB

Total Duraticn
MAverage Duration
Shortest Duration
Longest Duration
StdDev (P) Duration
Average End Time
First End Time

Last End Time
MAverage Start Time
First Start Time
Last Start Time

<@ ECID isn't null
ECID Count {)
Bec006a7 309 4fac belf 716/42d3chbeB 0"~ T 31
8ec006a7-30e9-4fac-be7f-716f42d3cbc8-0- an1
8ec006a7-30e9-4fac-beTf-716f42d3cheg-0 Visible Columns >~ ECD

8ec006aT-30e9- 4fac-be7f-T16/42d3cbc8-0 [ Copy cotec ¥ Count

X

ECID, and next sort thigst, which will now show all events with the ECID selected in

the ECID table, onStart Time.
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After some time reaanging thecolumns in the List to yourKing, you should now have
a nice Log of what was happening, in Start time order, for any ECID you select.

Boolean Filter Operations

Lastly we will build a custom view to find any contention on Log4J lasting lotige
400ms, or 200ms if the contention is somewhere aksbis will neatly illustrate the use
of Boolean filter operations.

First create a new page on the Java Monitor Blocked eventGyp the Event
Browser. Next ge the filter box to quickly fith the event typdJse the context menu to
create the new pagdame the new pageng4J Contention.

Use the context menu in thest table to show the search box. (This is available in all
tables.)
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