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- JavaFX threading architecture

- PulselLogger

* Using Java Mission Control/Java Flight Recorder with JavaFX

* Implementation
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JavaFX threading architecture

- Scene graph updated in response to input events, animation, user tasks
* Updates are translated to render commands (SW or HW accelerated)
- JavaFX Application (FX) thread

* input events
* pulse

* user tasks
- Render thread

* render commands

* presenting
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JavaFX pulse

- 16ms timer

" New pulse is started if:

°* animation is running

* OR there are dirty scenes

* OR explicitly requested

* AND NOT the previous pulse is still running
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JavaFX pulse diagram

runAnimation() waitForRenderingToComplete()

- Timer synchronizeSceneNodes()
addRenderJob()
FX painting
presenting
‘Render
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PulseLogger

- JVM system properties

* -Djavafx.pulselLogger=true

* -Djavafx.pulselLogger.threshold=17
* Output

* Pulse based and inter-pulse data

* Time intervals

* Messages

* Counters
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PulseLogger example

java -Djavafx.pulseLogger=true -jar GUIMark2.jar guimark2.BitmapTest

PULSE: 18 [239ms:444ms]
T11 (21 +0ms): CSS Pass
T11 (21 +3ms): Layout Pass
T11 (24 +20ms): Update bounds
T11l (44 +166ms): waiting for previous rendering
T11l (211 +8ms): Copy state to render graph
T8 (220 +0ms): Dirty Opts Computed
T8 : 1 different dirty regions to render
T8 : Dirty Region 0: RectBounds { minx:0.0, miny:14.0, maxX:1200.0, maxY:614.0}
(w:1200.0, h:600.0)
T8 : Render Root Path 0: [com.sun.javafx.sg.prism.NGGroup@lfb7f2f]
T8 (220 +1ms): Render Roots Discovered
T8 (221 +212ms): Painting
T8 (433 +10ms): Presenting
counters:
Nodes rendered: 18087
Nodes visited during render: 18094

PULSE: 19 [224ms:453ms]
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PulseLogger intervals

239ms 444ms
-«
_
220ms

FX
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Java Mission Control / Java Flight Recorder
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Java Mission Control / Java Flight Recorder

- JMC — a tools suite for monitoring, managing, diagnosing, and profiling
- JFR — profiling and event collection framework built into the Oracle JDK

- JavaFX support since Java SE 8u20

* JavaFX events

* JavaFX plugin

S, JavaOne
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Starting JavaFX application

- Add to the JVM options:

-XX:+UnlockCommercialFeatures -XX:+FlightRecorder

- Either on the command line or
- Setting _JAVA_OPTIONS environment variable or

- Using deployment-specific mechanisms

4, JavaOner
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Recording events with JMC

File Edit Window Help

= Y
(i orrt v &

- Start <jdk8u20>/bin/jmc

e

[» The WM Running Missien Control

[} |r’: dlstlerUI 1 T ek MAOI0NN
Start JMX Console
7™ Start Flight Recording...
kM Control the Remote IMX Agent

Properties

Alt+Enter

* JVM Browser -
Running JVM instance -

Start Flight Recording...
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Recording events with JMC (2)

[ start Flight Recording
Start Flight Recording ) 2
ol
Edit recording settings and then click Finish to start the flight recording. ‘ 1
B
Filename: DASRC\fBu-devirt-closed\performance\GUIMark2\flight_recording_distGUIMark2jarguimark2BitmapTest7112_2014-09-23 12 06_23.jfr
Name: My Recording

(@ Time fixed recording

Recording time: {1 min

(2) Continuous recording

Maximum size:

Maximurn age:

Event settings: Profiling - on server '] ’Template Manager

Description:

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

Naote: Tirne fixed recordings will be automatically dumped and opened.

Tip: See the Recording Wizard Help for more information.

<Back || Einish ||  Cancel

=
i
W
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Recording events with JMC (3)

S, JavaOne
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%4 start Flight Recording

Event Details for Profiling

Inspect and/or change the settings.

Filter:

| [= Flight Recorder
[ (= Java Application
[ = Jawva Virtual Machine
[z Javafx|
a [ JavaFX Input
<@ Enabled=true
<E* Threshold=MN/A
a [l JavaFX Pulse Phase
<0* Enabled=true
<@» Threshold=MN/A
| [ Operating System

Enabled
Threshold  N/A

T T

Fipish

J

Cancel
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Alternative ways of getting recordings

- Add to the JVM options:

-XX:+UnlockCommercialFeatures -XX:+FlightRecorder

-XX:StartFlightRecording=duration=20s,settings=javafx.jfc,filename=javafx.jfr

S, JavaOne
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Creating .jfc file

R — == s - Start Flight Recording... 2

Flight Recording Template Manager

Templates for recerding configurations are useful to repeatedly make flight recordings with the same settings.

Template Manager -

= Continuous - on server Edit
B Profiling - on server -
B Settings for 'My Recording' - last started upor biles.,

b  Export File... SEIGCt lSettingS..' ->

Remove

Export File...

Duplicate
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JMC — Event Overview

: =5
Edit Window Help
[ M Browser | 3% Event Types =08 m =8
3 Overview

Synchronize Selection

[ Flight Recorder
v [ClE Fig Interval: 19 5 957 ms {all)

4 [H|(Z= Java Application

i [7] (= Statistics
[ Allocation in new TLAB
Allocation outside TLAB General 0/23/14 252:34 PM

B Events O Operative Set

9/23/14 2:52:54 PM

=]

(%]
(@]
()

[ File Read
[ File Write Producers @
W Java Error
Il Java Exception A Filter Column [Producer Show Only Operative Set
[0 Java Monitor Blocked R4
[ Java Menitor Wait fr— Producer Total Count
|
Java Thread End [ savaFx producer 37s43lms 930
[ Java Thread Park [ HotSpot VM 555748 ms 290
0s 3

Java Thread Sleep [ Java Runtime
[ Java Thread Start
B Socket Read

[ Socket Write

== Java Virtual Machine
= Javafx

[ JavaFx Input

[ JavaFX Pulse Phase
= Operating System

Event Types @

Filter Column | Event Type b4 Show Only Operative Set

Event Type Total Count

Events .JavaFX Pulse Phase 355452 ms 840
.Java Thread Park 155832 ms 164

D Java Monitor Wait 395916 ms 117

[ JavaFX Input 15979 ms a0

I:‘Java Thread Start 0s 9

0s 3

. Java Error

k=3 Overwa.wJ =13 log‘ =l Glapl\| ) Tl\leads| w Stack Tlacs“ll Histogram
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JMC — Event Graph

E Oracle Java Mission Control

=l
File Edit Window Help
B WM Browser | 3% Event Types = B[ e javabejfr i3 =8

1> [C]Z= Flight Recorder
4 [FIE Java Application
- [C]E Statistics

[T Allocation in new TLAB
[T Allocation outside TLAR
T[] File Read
[ [ File Write
][ Java Emor
][l Java Exception
7] [ Java Monitor Blocked
71 Java Menitor Wait
[ [ Java Thread End
][} Java Thread Park
7] [ Java Thread Sleep
T[] Java Thread Start
]Il Socket Read
[T Socket Write

b [F1E3 Java Virtual Machine

a [V Javafx

[ JavaFx Input

[ JavaFX Pulse Phase

i [[]E= Operating System

£ Graph

B Events O Operative Set

3
General
9/24/14 5:34:02 PM
ey Filter:
Code
P B
gv—a,v\ & main
@
B
Threads
@ JavaFX Applicatio
L n Thread
@
System
QuantumRendere
® -0

5:34:02 PM.285

Interval: 1 5 256 ms (selected)

i

5:34:02 PM 431 5:34:02 PM.577 5:34:02 PM.723 5:34:02 PM.B6S 5:34:03 PM.015

[] Synchronize Selection

9/24/14 5:34:03 PM

Fro
[] Show Transitions ] Show GC  [] Show Only Operative Set
5:34:03 PM.161

5:34:03 PM 307 5:34:03 PM 454

[ JavaFX Pulse Phase

Start Time: 9/24/14 5:34:02.429 PM

End Time: 9/24/14 5:34:02.588 PM

Duration: 159 ms 441 ps

Event Thread: JavaFX Application Thread
phaseMame: Waiting for previous rendering
pulselD: 29

£ 3 Overview|tzi Log l £ Graphl Lol Threads| L3 StackTraces‘ i Histogram

£, JavaOne’
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JMC — Event Graph

T@ Oracle Java Mission Control =<

File Edit Window Help

[ M Browser | 3% Event Types = O || # javafujfr 2 =8

£ Graph

© [C]G Flight Recorder
4[] Java Application
& [Tz Statistics

[T Allocation in new TLAB
[T Allocation outside TLAB General
[C1[ File Read
[T [ File Write
[ Java Error

[] [l Java Exception
713 Java Monitor Blocked

[C]1[ Java Monitor Wait
[ Java Thread End
7] [ Java Thread Park
[T Java Thread Sleep
[F1[] Java Thread Start
]Il Socket Read
[0 Socket Write

& [C]E= Java Virtual Machine

4 [V] Gz Javafx Threads

[ JavaFx Input

[ JavaFX Pulse Phase

i+ [C](Z= Operating System

Interval: 1 5 256 ms (selected) [7] Synchronize Selection

s

B Events O Operative Set

0/24/14 5:34:02 PM 9/24/14 5:34:03 PM

Event Graph PiE®

Filter: [ Show Transitions [Z] Show GC [] Show Only Operative Set

5:34:02 PM.285 5:34:02 PM.431 5:34:02 PM.5T7 5:34:02 PM.723 5:34:02 PM.869 5:34:03 PM.O15 5:34:03 PM.161 5:34:03 PM.307 5:34:03 PM.454
T T T T T T T T T

B-%main

n =
Yo 1% i¢

g JavaFX Applicatio
0 Threao

. JavaFX Input (longest)

2 events in slot. Zoom in to see details,
Start Time: 9/24/14 5:34:02.600 PM

End Time: 8/24/14 5:34:03.071 PM
System Duration: 471 ms 869 ps

Event Thread: JavaFX Application Thread
inputType: VIEW_EVENT: RESIZE

€&

QuantumRendere
W -0

Events

F-3 Overwaw|§£ Log I g Graphl ) Thread;| LS StackTraca;“.l Histogram
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JMC — Event Graph (3)

¥ Oracle Java Mission Control

o |- [
File Edit Window Help
[ M Browser | 3% Event Types = O || # javafujfr 2 =0

© [C]G Flight Recorder
4 [H|(Z= Java Application
& [Tz Statistics

[T Allocation in new TLAB
[T Allocatien outside TLAB
[C1[ File Read
[T [ File Write
[ Java Error
[] [l Java Exception
713 Java Monitor Blocked
[C]1[ Java Monitor Wait
[ Java Thread End

[ Java Thread Park
[T Java Thread Sleep
[F1[] Java Thread Start
]Il Socket Read
[0 Socket Write

& [C]E= Java Virtual Machine

a [V] = Javafx

[ JavaFx Input

[ JavaFX Pulse Phase

i+ [C](Z= Operating System

£ Graph

B Events O Operative Set

Interval: 868 ms 523 ps (selected)

.

5:34:02 PM 481 5:34:02 PIM.582 5:34:02 PM.683
T T T

5:34:02 PM.784
T

Synchronize Selection

9/24/14 5:34:03 PM - 147 ms

Fa®

Show Only Operative Set

[ Show Transitions ] Show GC

5:34:02 PM.885 5:34:02 PM.986
T T

General
9/24/14 5:34:02 PM - 278 ms
3 Event Graph
Memory Filter:
— 5:34:02 PM.279 5:34:02 PM.380
— T T
Code
B-%main

g JavaFX Applicatio
0 Threao

QuantumRendere
8 -0

5:34:03 PM.087
T

F-3 Overwaw|§£ Log I g Graphl ) Thread;| LS StackTraca;“.l Histogram

£, JavaOne’

[ Java Thread Park

Start Time: 9/24/14 5:34:02.806 PM

End Time: 8/24/14 5:34:02 845 PM

Duration: 33 ms 301 ps

Event Thread: QuantumRenderer-0

Class Parked On: java.util.concurrent.locks.AbstractQueuedSynchronizerSConditionObject
Park Timeout: 0 s

Address of Object Parked: 0xA36F218

Stack Trace:

at sun.misc.Unsafe.park(boclean, long)

at java.util.concurrent.locks.LockSupport.park(Object)

at java.util.concurrent.locks.AbstractQueuedSynchronizerSConditionObject.await()
at java.util.concurrent. LinkedBlockingQueue.take()

at java.util.concurrent. ThreadPoolExecutor.getTask()

at java.util.concurrent. ThreadPoolExecutor.runWorker(ThreadP oolExecutorSWorker)
at java.util.concurrent. ThreadPoolExecutorSWaorker.run()

at com.sun javafx.tk.quantum.QuantumRendereriPipelineRunnable.runi) .
at java.lang.Thread.run(]
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JMC — Event Histogram

Fi Edit Window Help

B WM Browser | 3% Event Types =8 javaficfr ﬁ‘ S

lid Histogram

Flight Record
[z Flight Recorder [¥] Synchronize Selection

(& Java Application
(= Statistics

[ Allocation in new TLAB
Allocation cutside TLAB

Interval: 868 ms 523 ps (selected)

L

B Events O Operative Set

9/24/14 5:34:02 PM - 278 ms 9/24/14 5:34:03 PM - 147 ms

[ File Read
[ File Write -
Histe
Ml Java Error i ®
Java Exception Event Type: | Javafu / JavaFX Pulse Phase ~| Group By: |phaseName '] Show Only Operative Set
[ Java Monitor Blocked
[ Java Monitor Wait Group By: Total Average Count
Java Thread End
[ Java Thread Park Painting 1s10ms 202 ms 44 ps 3
Java Thread Sleep ‘Waiting for previous rendering 159 ms 481 ps 39 ms 870 ps 4
[ Java Thread Start Presenting 115 ms 633 ps 28 ms 908 ps 4
W SocketRead Pulse start 89 ms 335 ps 17 ms 867 ps 5
[ Socket Write Update bounds 86 ms 520 ps 17 s 304 ps 5
b [Z= Java Virtual Machine Copy state to render graph 34 ms 849 ps 8ms 712 ps 4
4 = Javafx Layout Pass 13ms383 ps 2ms 676 ps 5
[ JavaFx Input Render Roots Discovered Ims933ps 1ms933ps 1
[ JavaFX Pulse Phase Dirty Opts Computed 118 us 271 ns 118 ps 271 ns 1
i [C]Z Operating System €SS Pass 19 ps 396 ns 3ps879ns 5
Traces

= Stack Trace Sample Count
Events

£ 3 Overview|ti Log| = Graph ‘ Lol Threads‘ L3 StackTracs“._l HistogramJ

N

L4
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JMC — JavaFX Plugin Installation

ol Install

Available Software

Check the iterns that you wish to install.

o * Help =2

Version
[ []000 Censole Plug-ins
[ [] 000 DTrace Recorder

4 || 000 Flight Recorder Plug-ins

Install New Software...
(it JavaFX Tab Pack

[] 4 WebLagic Tab Pack
[ [] 000 JOverflow Heap Analysis

0.0.3
0.0.7

| SelectAll || DeselectAll

Details

1 itern selected

Show only the latest versions of available software

["] Hide itemns that are already installed
[] Group items by category

What is already installed?
[7] Show enly software applicable to target environment
Al-'
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avaFX Plugin — Pulse Events

Fil Edit Window Help
B VM Browser “_3% Event Typs} =08 M =8
O - Pulse
3 E The JVM Running Mission Control
M Events O Operative Set Interval: 20 s 64 ms (all) Synchronize Selection
General
9/25/14 3:45:42 PM 9/25/14 3:46:02 P
Memory | puises
A pulse is a lap in the Java FX render loop
450 ms
400 ms
350 ms
300 ms
250 ms
200 ms
150 ms
100 ms
50 ms
0s !
System 3:45:45 P 3:45:48 P11 3:45:51 PI 3:45:54 PI 34557 P 3:48.00 P
( Pulses by ID Pulse Phases for Selection
S
k—F4 - i i
= Fx PulseID Longest Phase Start Time Phase Duration
+1 360 ms 284 ps 9/25/14 3:45:47.863 PM Pulse start 18 ms 899 ps
davafX 415ms 407 ps = | 9/25/14 345:47.882 PM (55 Pass 3ps 401 ns
] 223 ms 34 ps 9/25/14 3:45:47.882 PM Layout Pass 1ms893 ps
4 209 ms 823 ps 9/25/14 3:45:47.884 PM Update bounds 19 ms 971 ps
+5 213 ms 973 ps 9/25/14 3:45:47.804 PM Waiting for previous rendering 415 ms 407 ps
Events +6 217 ms 973 ps 9/25/14 3:45:48.320 PM Copy state to render graph 17 ms 354 ps
“+7 224 ms 562 ps 9/25/14 3:45:48.337 PM Dirty Opts Computed 13ms833 ps
-8 214 ms 573 ps 9/25/14 3:45:48.351 PM Render Roots Discovered 29 ms 81 ps
-9 207 ms 700 ps 9/25/14 3:45:48.380 PM Painting 216 ms 466 pis
+10 216 ms 974 ps 9/25/14 3:45:48.597 PM Presenting 8ms137 ps
“+1u 223ms 3T ps
<12 206 ms 893 ps
<13 255 ms 984 ps
<14 226 ms 302 ps
+15 214 ms 871 ps
16 227ms305us ~
-+ PU\SEJ B ]npm‘
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avaFX Plugin — Input Events

Td Oracle Java Mission Contral [l mesal]

File Edit Window Help

B WM Browser - ¥ Event Typeq = B[ e javabejfr i3 =8
EHO T Input
3 E The JVM Running Mission Control
M Events O Operative Set Interval: 20 s 64 ms (all) Synchronize Selection
Ny
General
@ 9/25/14 3:45:42 PM 9/25/14 3:46:02 P
Memory oy
a0 ms e
50 ms T T L
40 ms - 4400
30 ms -
20 ms -
10 ms -
0s
3:45:45 P B 3:45:51 P 3:45:54 P 3:45:57 P 3:46:00 I
Input Events
Start Time Input Duration *
T 9/25/14 3:45:46.525 PM VIEW_EVENT: ADD 58 ps 364 ns
0 9/25/14 3:45:46.525 PM VIEW_EVENT: MOVE 200 ps 809 ns | =
10 9/25/14 3:45:47.321 PM VIEW_EVENT: RESIZE 116 15 066 ns ¢
ve 9/25/14 3:45:47.326 PM VIEW_EVEMT: REPAINT 33 ps218 ns T
T 9/25/14 3:45:47.326 PM VIEW_EVENT: MOVE 27 ps 568 ns
Ers T 9/25/14 3:45:47.815 PM User task 46 ms 331 ps
T 9/25/14 3:45:48.339 PM User task 47 ms 852 ps
T 9/25/14 3:45:48.616 PM User task 48 ms 956 ps
T 9/25/14 3:45:48.863 PM User task 47 ms 691 ps
T 9/25/14 3:45:49.095 PM User task 43 ms 529 ps
0 9/25/14 3:45:49.328 PM User task 45 ms 52 ps
T 0/25/14 2:45:49.560 PM User task 50 ms 404 ps
ve 9/25/14 3:45:49.797 PM User task 44 s 830 ps
T 9/25/14 3:45:50.024 PM User task 42 ms 449 ps
T 9/25/14 3:45:50.244 P User task 46 ms 818 ps
'PE 9/25/14 3:45:50.473 PM User task 55ms235pus T
“+ Pu\sel@ InputJ
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Implementation
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PulseLogger

* Source roots:
jfx/rt/modules/base/src/main/java/
jfx/rt/modules/base/src/main/java-jfr

Package

com.sun.javafx.logging

- Classes:

public PulselLogger
Logger
PrintLogger extends Logger

JFRLogger extends Logger imports com.oracle.jrockit.jfr

£, JavaOne’
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PulseLogger probes

import com.sun.javafx.logging.PulselLogger;

import static com.sun.javafx.logging.PulselLogger.PULSE LOGGING ENABLED;

if (PULSE_LOGGING _ENABLED) { PulselLogger.newPhase("CSS Pass"); }

if (PULSE_LOGGING ENABLED) { PulselLogger.newInput("KEY PRESSED"); }

if (PULSE_LOGGING ENABLED) { PulselLogger.addMessage("Dirty Region "+...); }

if (PULSE_LOGGING ENABLED) { PulselLogger.incrementCounter("Nodes rendered"); }
if (PULSE_LOGGING _ENABLED) { PulselLogger.pulseStart(); }

if (PULSE_LOGGING ENABLED) { PulselLogger.renderStart(); }

S, JavaOne
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PulseLogger probes in JavaFX runtime

- Source root:
jfx/rt/modules/graphics/src/main/java
* Phase events:

javafx/scene/Scene.java
com/sun/javafx/tk/quantum/PresentingPainter.java

com/sun/javafx/tk/quantum/ViewPainter.java
* Input events:

com/sun/javafx/tk/quantum/GlassViewEventHandler.java

S, JavaOne
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PulseLogger diagram

“Update bounds”

“Waiting for previous rendering”
“Copy state to render graph”

pulseEnd

“Layout Pass”

“CSS Pass”

pulseStart

“Painted”

“Presented”

“Dirty Opts Computed”
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PulseLogger probes in user code

* In animation handlers

if (PULSE_LOGGING _ENABLED) { PulselLogger.newPhase("My phase"); }

* In any user code executed on the JavaFX thread:

if (PULSE_LOGGING _ENABLED) { PulselLogger.newInput("My event"); }

if (PULSE_LOGGING ENABLED) { PulselLogger.newInput(null); }

S, JavaOne
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PulseLogger probes in user code (2)

Example

Platform.runLater(() -> {
if (PULSE_LOGGING_ENABLED) { PulselLogger.newInput("User task"); }
<user task code>

if (PULSE_LOGGING _ENABLED) { PulselLogger.newInput(null); }
1)

S, JavaOne
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PulseLogger probes in user code (3)

ﬂ Oracle Java Mission Control

[ 55
File Edit Window Help
[ M Browser | 3% Event Types = O || # javafujfr 2 =8

£ Graph

© [C]G Flight Recorder
4 [[]E= Java Application B Events O Operative Set Interval: 1 5123 ms (selected) Synchronize Selection

- [C]E Statistics ,)&
[T Allocation in new TLAB —
[T Allocatien outside TLAB General

0/25/14 3:45:53 PM

9/25/14 3:45:54 PM
[C1[ File Read /251
[T [ File Write
Event Graph
[ Java Error ety P =@

[] [l Java Exception
713 Java Monitor Blocked
[C]1[ Java Monitor Wait
[ Java Thread End
7] [ Java Thread Park
[T Java Thread Sleep
[F1[] Java Thread Start
]Il Socket Read
[0 Socket Write
& [C]E= Java Virtual Machine
4 [z Javafx Threal
[ JavaFx Input
[ JavaFX Pulse Phase
i+ [C](Z= Operating System

Filter: [ Show Transitions [Z] Show GC [] Show Only Operative Set

3:45:53 PM.219 3:45:53 PM.350 3:45:53 PM481 3:45:53 PM611 3:45:53 PM.742 3:45:53 PM.B72 3:45:54 PM.003 3:45:54 PM134 3:45:54 PM.264
T T T T T T T T T

g 3
R |‘q i
.

B-%main

&

=%

L

g JavaFX Applicatio
0 Threao

5
=
Ej 5

[ JavaFX Input

Start Time: 8/25/14 3:45:53.645 PM

End Time: 8/25/14 3:45:53.691 PM
System Duration: 45 ms 753 ps

Event Thread: JavaFX Application Thread
inputType: User task

QuantumRendere
8 -0

Events

F-3 Overwaw|§£ Log I g Graphl ) Thread;| LS StackTraca;“.l Histogram

£, JavaOne’
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Resources

* Oracle documentation

http://oracle.com/missioncontrol
* Marcus Hirt’s blog
http://hirt.se/blog/

S, JavaOne
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Safe Harbor Statement

The preceding is intended to outline our general product direction. It is intended for
information purposes only, and may not be incorporated into any contract. It is not a
commitment to deliver any material, code, or functionality, and should not be relied upon
in making purchasing decisions. The development, release, and timing of any features or
functionality described for Oracle’s products remains at the sole discretion of Oracle.
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Copyright © 2014, Oracle and/or its affiliates. All rights reserved. |
— ORACLE



;éz JavaOner

ORACLE




	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36

