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& MICROE)J,

DISCLAIMER

All rights reserved. Information, technical data and tutorials contained in this document are proprietary under copyright law
of MicroEJ S.A. Without written permission from MicroEJ S.A., copying or sending parts of the document or the entire document
by any means to third parties is not permitted. Granted authorizations for using parts of the document or the entire document
do not mean MicroEJ S.A. gives public full access rights.

Theinformation contained herein is not warranted to be error-free.
MicroEJ®and all relative logos are trademarks or registered trademarks of MicroEJ S.A.in France and other Countries.

Other trademarks are proprietary of their respective owners.

Java™ is Sun Microsystems’ trademark for a technology for developing application software and deploying itin cross-platform, networked environments. Whenitis used in this site without adding the ™ symbal, it includes
implementations of the technology by companies other than Sun. Java™, all Java-based marks and all related logos are trademarks orregistered trademarks of Sun Microsystems Inc, inthe United States and other Countries.
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OV E RVI EW S MICROEJ

e Goal:

o Provide an overview of the development tools provided to developers to debug
specifically Ul application.

o Illustrate the use of these development tools.

* Development tools categories:
o GUI Performances Improvements (bottlenecks identification)
o GUIRendering Issues Debug

. The following icons are used in the next slides:
2] :tool only working on Simulator

# tool only working on the Device
o Noicon means that the tool is working on the Device and on the Simulator.

® : This checkmark means the tool will be presented in this training.
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PREREQUISITES & MICROEJ,

 |tis mandatory to have done the following section of DEV-M0127-PRE-MicroEJ-
Development-Tools-SDK6-NXP-i.MXRT1170:

* Environment Setup
* Debugthe BSP C Code

» Optionally it would be useful to also read and follow this other section:
* Runtime & Post Mortem Debugging Tools

© MICROEJ 2025 V1.1 Sept. 2025 5
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DEVELOPMENT TOOLS OVERVIEW & mickoe

TOOLS RUNTIME & POST- MEMORY INSPECTION | STATIC ANALYSIS TOOLS GUI DEBUGGING TOOLS
MORTEM

Core Engine VM Dump

Debug on Device

Debug on Simulator

Port Qualification Tool (PQT)

SystemView Q

Logging & Message Libraries

X X X X X X X

Code Coverage

Memory Map Analyzer
Heap Dumper / Analyzer

Heap Usage Monitoring

X X X X

Core Engine MEMORY integrity check

SonarQube / Klocwork (Java/C)

X

Null Analysis

X

Ul Flush Visualizer

X

Ul MWT & Widget Debug Utilities

X
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Identify & Debug
Performance
Bottlenecks

Study done on a
Ul Application
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IDENTIFYING & DEBUGGING BOTTLENECKS 2 Micwoe

Tools:
* Flush Visualizer
* Refresh Strategy Highlighting [C=

- SystemView L}
* MicroUl Event Buffer Dump {F - — . - -

Example: = - =

 Identify performance bottlenecks that
prevents smooth slide animation

The next slides are using IntelliJ IDEA as
IDE.

Slide animation between 2 pages

Note: For UI2 and former versions, please
refer to MicroUl and multithreading for a
description of the threading model.

© MICROEJ 2025
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& MICROE)J,

Flush Visualizer

|dentify & Debug Bottlenecks on the
Simulator using the Flush Visualizer
tool
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PRESENTATION Q microes

Building smooth and visually appealing Ul applications requires a

keen focus on performance. To achieve efficient Ul rendering, .

minimizing unnecessary work that consumes valuable CPU time Timeline N
is essential. Scrollwith background

Label

The Flush Visualizer is a tool designed to investigate potential Autoscroll Label
performance bottlenecks in Ul applications running on the Screenshot e

Simulator. The Flush Visualizer provides the following Sider with Value
info rmation; Sllderwwth F’rogress

« Atimeline with a step for each flush.

1200AAAA

_ Clip #1 (0,0) 480x272 [100% of Display]
_ fillRectangle (0,0) 480x272 color=0xff262aZc [100% of Clip #1)

* Ascreenshot of what is shown on the display at flush time. o

_ fillRectangle (0,0) 44x272 color=0xff262a2c [100% of Clip #2]

 The list of what is done before this flush (and after the previous - P B vy o o i
one) organized as a tree. Tree of the

¢ A nOde Of the tree Can be either a region (the display Or a Clip) Og;ar;vtlrcl)?]s _Tiiziil?ll;cnﬂ':igl;lggfg?zﬁ;B::x;;ﬁci{iﬁufiéxffﬂ{mﬂﬂﬂ [100% of Clip #5]
or a drawing operation. XA AL

|_ drawImage (0,0) 44x226 at (0,46) alpha=255 color=0xffffffff [100% of Clip #5)
_ Clip #6 (44,0) 436x272 [90% of Clip #1]

_ fillRectangle (44,0) 436x272 color=0xff262aZc [100% of Clip #6]

[
|
|_ clip #4 (10,10) 24x24 [28% of Clip #3)

| | _ drawImage (0,0) 24x24 at (10,10) alpha=255 color=0xffffffff [100% of Clip #4)
| [100% drawn of Clip #4]

[132% drawn of Clip #3)

_ Clip #7 (44,0) 436x272 [100% of Clip #6]
|_ fillRectangle (44,0) 436x272 color=Oxffffffff [100% of Clip #7]

For more information, refer to the
Flush Visualizer documentation.

© MICROEJ 2025 V1.1 Sept. 2025 10
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ENABLE THE FLUSH VISUALIZER © microE

Requirement (already fulfilled by NXP i.MXRT1170 VEE Port):
* VEE Port using Ul Pack 14.0.0 or later.

* Frontpanel using the Display widget module version 4.+.

Project -~ @ 8 B 8 %) common.properties =

> [ nxpvee-mimxrt1170-evk C:\worl 1 # Copyright 2021-2824 MicroEJ Corp. .

v [ gide-container C'\.workspacesM # Use of this source code 1s governe
D -

> [ .gradl
sy O ira = Lifdagadugupudufugagagudepudufuggagadupsduufugagadey
“IIEE 5 # GUI Simulator Debug Tools
. . . . L. ’ Dbml & RRRRERRRRRRERRRRRRRERRRRRRE
Open the slide-container example provided in the training > D buid # Flush Visualizer
» [ configuration 8 ej.fp.display.flushvisualizer=true
paCka ge' » [gradle 9 # Refresh Strategy Highlighting
H v~ [Osre 16 #ej.fp.brs.drawnColor=0x00ff00
Add the dependency to the VEE Port in the e main 1t |6y fo.ors. mestoredCotonsafranss
slide-container/build.gradle.kts file. ) Cjava 12 #ej.fp.brs.dirtyColor=0x200000ff

Application options of the
slide-containersample

To enable the Flush Visualizer on Simulator:

» Setthe ej.fp.display.flushVisualizer to true in the
application options (configuration/common.properties)

 Clickon Run.

A\ Starting with Ul packs 14.4.1, properties to enabled the Flush Visualizer changed:
» Set the property core.trace.enabled to true to enable the Flush Visualizer.
» Set the property core.trace.autostart to true to start the recording on startup.

© MICROEJ 2025 V1.1 Sept. 2025 n



REPRODUCE THE ISSUE S MICROEJ.

Click on the Show next button, the Flush Visualizer displays a message in the Console:

— Run  &°
@0 @

~ -2 ! Building: :runOnSimulator' 7 warnings 15 sec =============== [ Converting fonts | ===============

~ :loadvee UP-TO-DATE 7 warnings 5 ms =============== [ Converting images ] ===============

=============== [ Launching on Simulator ] ===============

Warning: Area of Clip #2 drawn 228% during flush 227

Warning: Area of Clip #2 drawn 2083% during flush 232

Warning: Area of Clip #2 drawn 205% during flush 233

Warning: Area of Clip #2 drawn 2081% during flush 234

Area of Clip #2 drawn 225% during flush 241 Warning: Area of Clip #2 drawn 225% during flush 241

Area of Clip #1 drawn 401% during flush 242 16 frames drawn in 485 ms. Estimated FPS: 39.50617283950617

Area of Display drawn 401% during flush 242 Warning: Area of CLip #1 drawn 401% during flush 242
13 sec I;arning: Area of Display drawn 401% during flush 242

Area of Clip #2 drawn 228% during flush 227
Area of Clip #2 drawn 203% during flush 232
Area of Clip #2 drawn 206% during flush 233
Area of Clip #2 drawn 201% during flush 234

- rrunOnSimulator

A value of 100% indicates that the area drawn is equivalent to the surface of the region.
A value of 200% indicates that the area drawn is equivalent to twice the surface of the region.

A perfect application has 100% of its root region drawn but its very unlikely for an application that draws
anything else than a rectangle oran image.

A total area drawn between 100% to 200% is the norm in practice because widgets often overlap.

However, if the total area drawn is bigger than 200%, that means that the total surface of the region was
drawn more than twice. Probably meaning that a lot of drawings are done above others.

— Next steps are about Identifying those drawings to reduce number of drawings done (or their surface).

© MICROEJ 2025 V1.1 Sept. 2025 12



& MICROE)J,

FLUSH ANALYZER REPORT |

The Flush Visualizer report is accessible in the project output e
folder. It can be visualized in a web browser:

[ slide-container C:\workspaces)
[

487200
— —

Page 2

M0127_Training

.gradle
[D.idea
[ bin

I bon

| externalResources
| MicroUIFlushVisualizer

[ flush

<> MicroUIFlushVisualizer.html

| resourceBuffer

] screenshots

The report can also be opened clicking this button on the
Front Panel:

[&@] MIMXRT1170

Q@@ B %
- —

|_ Clip %6 (380,332) 93x26 [68% of Clip 5.
| B

|_ draustring "Show next' st (369,332) color=exffi2azc
[167% draun of Clip #5]

_ Clip #7 (388,943) S5x38 [8% of Clip #2]
_ fillRectangle (388,943) 55x38 color-exffeeseze [108% of Clip #7]

_ fillRectangle (388,943) 1x38 color=BxFfcfas20 [1% of Clip #7]

_ fillRectangle (388,943) SSx1 color-exffcfds2e [2% of Clip #7]

_ fillRectangle (442,943) 1x38 color=exffcfds2e [1% of Clip #7]

_ fillRectangle (388,980) S5x1 color=exffcfds20 [2% of Clip #7]

_ Clip w5 (394,909) a3x26 [53% of C1
|_ draustring ‘Back' at (394,949) color=GxFF262a2c
[168% draun of Clip #7]
_ Clip #9 (15,42) 10ex1223
[1e3% draun of C11p #2]

_ Clip m1e (2,8) 720w1288 (1% of Clip #1]
_ fillRectangle (0,0) 720%1280 color-exFf262a2c [198% of Clip 1]

_ Clip 711 (5,5) 71ex127@ [97% of Clip mie]
© MICROEJ 2025

_ #illRectangle (5,5) 718x1278 color-oxFFFEFFFf [180% of Clip #11]
_ fillRectangle (5,5) 5x127% color-éxfffsa3sl [o¥ of Clip n11]

_ fillRectangle (5,5) 718x5 color-gxFFfEa3dl [8% of Clip #11]

_ fillRectangle (718,5) 5x1279 color-BxFffaaill [% of Clip #11]

FillRectangle (5,1278) 718x5 color=exfff8a33l [6% of Clip #11] Vl'l SePt' 2025 ]3




REPORT ANALYSIS (1/2)

Open the report and move the slider to the flush frame
corresponding to the 401% of drawings (e.g. frame 242):

Warning: Area of Clip #1 drawn 481% during.flush 242
Warning: Area of Display drawn 401% during flush 242

The report is available at the bottom of the page.
You should observe the report displayed beside.

The following information are provided:

* The operations before a flush are structured as a tree,
where nodes represent either:
1) aregion (display or clip)
2) adrawing operation.
3) Each region has defined bounds, can contain other nodes,
and displays the percentage of its parent region it covers.

4 ) Some drawings compute their coverage percentage

5 ) Each region provides a summary of the total percentage
covered recursively.

© MICROEJ 2025
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& MICROE)J,

Display (8,8) 728x1280

|_ Clip #1 (@,8) 728x1280 [186% of Display]
| |_ fillRectangle (@,8) 726x1280 color=@xff262alc [189% of Clip #1]

ey Clip #2 (5,5) 718x1278 [97% of Clip #1]

fillRectangle (5,5) 71@x127@ color=@xffffffff [1@8% of Clip #2]
fillRectangle (5,5) 5x1278 color=8xfff8a331 [B% of Clip #2]
fillRectangle (5,5) 718x5 color=@8xfff&a33l [8% of Clip #2]

£ 11Rectangle (710,5) 5x1278 color=8xfff8z331 [6% of Clip #2]

_ fillRectangle (5,1278) 718x5 color=Axfff8a331 [B% of Clip #2]

_ Clip #3 (18,1@) Teax27 [2% of Clip #2]

C
|_ fillRectangle (1@,36) 788x1 color=@xffcfd520 [3% of Clip #3]
|

|_ Clip #4 (18,1@) 7e@x26 [96% of Clip #3]

| |_ drawString ‘'Page 2' &t (33@,18) color=@xff262a2c

[3% drawn of Clip #3]

_ Clip #5 (363,325) 185x38 [8% of Clip #2]

_ fillRectangle (363,328) 185x38 color=@xffeeS@2e [190% of Clip #5]
_ fillRectangle (363,328) 1x38 color=8xffcfd528 [B% of Clip #5]

_ fillRectangle (467,3268) 1x38 color=exffcfd452@ [@% of Clip #5)

_ fillRectangle (363,363) 185x1 [2% of Clip #5]

C
|
|
|_ fillRectangle (363,326) 185x1 color=@xffcfd520 [2% of Clip #5]
|
|
I
|_ Clip #6& (369,332) 93x26 [60% of Clip #5]

| |_ drawString 'Show next' at (369,332) color=@xff262alc

[187% drawn of Clip #5]

Clip #7 (388,943) 55x38 [@% of Clip #2]

|_ fillRectangle (388,943) 55x38 color=@xffeeS@2e [108% of Clip #7]
|_ fillRectangle (383,943) 1x38 color=Gxffcf4520 [1% of Clip #7]

_ fillRectangle (388,943) 55x1 color=Exffcfd52@ [2% of Clip #7]

_ fillRectangle (442,943) 1x38 color=@xffcfds2@ [1% of Clip #7]

——rsbdlectansle (388,980) 55x1 color=@xffcf4528 [2% of Clip #7]
_ Clip #8 (394,949) 43x26 [53% of Clip #7]

|_ drawString ‘Back' at (394,949) color=@xff262a2c

ptp [108% drawn of Clip #7]
I_

| [183% drawn of Clip #2]

Clip #9 (15,42) leax1223

|

| |_ clip #17 (394,949) 43x26 [53% of Clip #16]

| | |_ drawstring ‘'Back' at (394,949) color=8xff262a2c
| [188% drawn of Clip #16]

|_ Clip #18 (15,42) 19@x1223

[183% drawn of Clip #11]

| [208% drawn of Clip #18]
[481% drawn of Clip #1]
481% drawn of Display]

V1.1 Sept. 2025 14



REPORT ANALYSIS (2/2) O microes

SLIDE-CONTAINER PAGE BREAKDOWN

Dizplay (@,8) 728x1286
I

|_ Clip #1 (@,8) 728x1280 [100% of Display]
1 _Jl.g_ fillRectangle (8,8} 720x12808 color=@xffle2alc [180% of Clip #1]
| Clip #2 (5,5) 718x1279 [97% of Clip #1]
| |_ fillRectangle (5,5} 718x127@ color=Bxffffffff [198% of Clip #2]
| _ fillRectangle (5,5} Sx127@ color=@8xfff8a33l [0% of Clip #2]
|_ fillRectangle (5,5} 718x5 color=8xfff5a33l [@% of Clip #2]
|_ fillRectangle (71@,5) 5x1272 color=8xfff8a331 [@% of Clip #2]
|_ fillRectangle (5,1278) 718x5 color=8xfff3a331 [0% of Clip #2]

Clip #3 (18,18) 780x27 [2% of Clip #2]

| _ fillRectangle (18,38) 7@8x1 color=@xffcf4528 [3% of Clip #3]
I
|_ clip #4 (18,19) 78@x26 [96% of Clip #3]

| |_ drawString ‘Page 2' &t (330,18) color=@xff262aZc
[3% drawn of Clip #3]

Clip #5 (263,326) 105x38 [@% of Clip #2]

|_ fillRectangle (3563,326) 105x38 color=8xffesS@2e [100% of Clip #5]
|_ fillRectangle (353,326) 1x38 color=@xffcfa52@ [@% of Clip #5]

|_ fillRectangle (363,326) 185x1 color=2xffcf4520 [2% of Clip #3)

|_ fillRectangle (4567,326) 1x38 color=@xffcfa52e [@% of Clip #5]

|_ fillRectangle (363,363) 185x1 color=2xffcf4529 [2% of Clip #3)

|_ Clip #6 (369,332) 93x26 [6@% of Clip #5]
| |_ drawString ‘Show next' at (369,332) color=@xff262alc
[187% drawn of Clip #5]

Clip #7 (388,943) 55x38 [@% of Clip #2]

| _ fillRectangle (388,943) 55x38 color=9xffeeS@Ze [180% of Clip #7]
| fillRectangle (388,943} 1x38 color=@xffcfd520 [1% of Clip #7]

|_ fillRectangle (388,943) 55x1 color=@xffcfa52@ [2% of Clip #7]

| fillRectangle (442,943) 1x38 color=@xffcfd520 [1% of Clip #7]

|_ fillRectangle (388,98@) 55x1 color=@xffcfa52@e [2% of Clip #7] 1

|_ clip #8 (394,949) 43x26 [53% of Clip #7]

| |_ drawString ‘Back' at (394,949) color=@xff262a2c

[128% drawn of Clip #7] -
Clip #9 (15,42) 189x1223 V1.1 Sept. 2025 15
183% drawn of Clip #2]
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ROOT CAUSE ANALYSIS

Taking a look at the report, we notice that the page is
actually rendered 2 times, exactly the same way:

Clip #1 (@,@) 72ex123@ [1eeX of Display]
_ fillRectangle (@,0) 720x1280 color=8xff262a2c [1@e% of Clip #1]

_ Clip #2 (5,5) 71ex127@ [97% of Clip #1]

_ fillRectangle (5,5) 71@x127@ color=exffffffff [1@@¥ of Clip #2]
_ fillRectangle (5,5) 5x127@ color=exfff8a331 [e¥ of Clip #2]

_ fillRectangle (5,5) 710x5 color=exfff8a331 [@% of Clip #2]

_ fillRectangle (71@,5) 5x127@ color=exfff8a331 [@% of Clip #2]

_ fillRectangle (5,127@8) 718x5 color=exfff8a331 [@% of Clip #2]

_ Clip #3 (10,18) 70@x27 [2% of Clip #2]
_ fillRectangle (18,36) 7@@x1 color=@xffcf4520 [3% of Clip #3]

_ Clip #4 (10,18) 7@ex26 [96% of Clip #3]
|_ drawString ‘'Page 2' at (330,18) color=exff262alc
[3% drawn of Clip #3]

Clip #5 (363,326) 185x38 [@% of Clip #2]

_ fillRectangle (363,326) 105x38 color=@xffeeS@2e [1@8% of Clip #5]
_ fillRectangle (363,326) 1x38 color=exffcf452@ [@% of Clip #5]

_ fillRectangle (363,326) 105x1 color=exffcf452e [2¥ of Clip #5]

_ fillRectangle (467,326) 1x38 color=exffcf4s52e [@% of Clip #5]

_ fillRectangle (363,363) 105x1 color=exffcf452e [2¥ of Clip #5]

_ Clip #6 (369,332) 93x26 [60% of Clip #5]
|_ drawString ‘'Show next' at (369,332) color=@xff262alc
[187% drawn of Clip #5]

_ Clip #7 (388,943) 55x38 [@% of Clip #2]

_ fillRectangle (388,943) 55x38 color=exffeeS02e [18eX of Clip #7]
_ fillRectangle (388,943) 1x38 color=exffcf452e [1¥ of Clip #7]

_ fillRectangle (388,943) 55x1 color=@xffcf452e [2¥ of Clip #7]

_ fillRectangle (442,943) 1x38 color=exffcf452e [1¥ of Clip #7]

_ fillRectangle (388,988) 55x1 color=exffcf452e [2¥ of Clip #7]

_ Clip #8 (394,949) 43x26 [53% of Clip #7]
|_ drawString ‘'Back®' at (394,949) color=exff262a2c
[188% drawn of Clip #7]

_ Clip #9 (15,42) 18@x1223

[183% drawn of Clip #2]

1stdrawing of the page
updatePosition ()

© MICROEJ 2025

_ Clip #10 (@,0) 72ex1280 [180% of Clip #1]
_ fillRectangle (@,8) 720x1280 color=0xff262a2c [100% of Clip #1@]

_ Clip #11 (5,5) 718x1278 [97% of Clip #10]

_ fillRectangle (5,5) 718x127@ color=exffffffff [1ee% of Clip #11]
_ fillRectangle (5,5) 5x1278 color=@xfff8a331 [e¥ of Clip #11]

_ fillRectangle (5,5) 718x5 color=0xfff8a5331 [@% of Clip #11]

_ fillRectangle (718,5) 5x127@ color=exfff8a331 [0%¥ of Clip #11]
_ fillRectangle (5,1270) 71ex5 color=exfffga33l [e% of Clip #11]

_ Clip #12 (10,18) 708x27 [2% of Clip #11]
_ TillRectangle (1@,36) 7@@x1 color=@xffcf4528 [3% of Clip #12]

_ Clip #13 (18,10) 708x26 [96% of Clip #12]
|_ drawstring ‘Page 2" at (33@,18) color=exff262alc
[3% drawn of Clip #12]

_ Clip #14 (363,326) 185x38 [@% of Clip #11]

_ fillRectangle (363,326) 185x38 color=8xffeeS5@82e [100% of Clip #14]
_ fillRectangle (363,326) 1x38 color=@xffcfas2e [eX of Clip #14]

_ fillrectangle (363,326) 1@5x1 color=@xffcfasze [2% of Clip #14]

_ fillRectangle (467,326) 1x38 color=@xffcfas2a [e¥ of Clip #14]

_ TillRectangle (363,363) 185x1 color=@xffcf452e [2% of Clip #14]

_ Clip #15 (369,332) 93x26 [6@% of Clip #14]
|_ drawstring ‘Show next' at (369,332) color=exff162a2c
[187% drawn of Clip #14]

_ Clip #16 (388,943) 55x38 [@% of Clip #11]
_ fillRectangle (388,943) 55x38 color=@xffeeS82e [180% of Clip #16]
_ fillRectangle (388,943) 1x38 color=@xffcfas2e [1% of Clip #16]

_ fillrectangle (388,943) 55x1
_ fillRectangle (442,943) 1x38
_ TillRectangle (388,988) 55x1

color=exffcfasie
color=8xffcfa5280
color=0xffcf4as52@

[2% of clip #15]
[1% of Clip #16]
[2% of Clip #16]

_ Clip #17 (394,049) 43x26 [53% of Clip #16]
|_ drawstring ‘Back' at (394,949) color=@xff262a2c
[1e8% drawn of Clip #16]

_ Clip #18 (15,42) 106x1223

[183% drawn of Clip #11]

[280% drawn of Clip #18]

[4€1% drawn of Clip #1]

[401% drawn of Display]

2"d drawing of the page
restore()

& MICROE)J,

Taking a look at the code, we notice that the
page is fully redrawn when the transition
animation is over (SlideContainer class):

public void tick(int value, boolean finished) {
o // Move the 2 pages
1 updatePosition(value, leftChild, rightChild);

drawing
of the page if (finished) {
nd // Refresh on the newly visible child.
drawing ‘ restore();
of the page }

V1.1 Sept. 2025 16



FIX PROPOSAL S mcrce

Run the updatePosition() code only when the animation is running:

public void tick(int value, boolean finished) {
if (finished) {
// Refresh on the newly visible child.
restore();
lelse{
// Move the 2 pages
updatePosition(value, leftChild, rightChild);

====z===z======== [ Initialization Stage ] ========z===z====
=============== [ Converting fonts ] ===============
=============== [ Converting images ] ===============
s==z==s======== [ Launching on Simulator ] ==s============
Warning: Area of Clip #2 drawn 272% during flush 58
Warning: Area of Clip #2 drawn 202% during flush 55
Warning: Area of Clip #2 drawn 286% during flush 5&
Warning: Area of Clip #2 drawn 281% during flush 37

[ Warning: Area of CLip #2 drawn 245% during flush 64 |

Next step: investigate why the area drawn is still above 200% (not part of this training)

© MICROEJ 2025 V1.1 Sept. 2025 17



& MICROE)J,

Refresh Strategy
Highlighting

|[dentify & Debug Bottlenecks on
the Simulator using the Refresh

Strategy Highlighting

© MICROEJ 2025




REFRESH STRATEGY HIGHLIGHTING 9 microes

This tool is complementary to the Flush Visualizer tool.

A buffer refresh strategy is responsible for making sure that what is shown on the display
contains all the drawings—the ones done since the last flush and the past.

To achieve that, it detects the drawn regions and refreshes the necessary data in the back
buffer.

This information can also be used to understand what happens for each frame in terms of
drawings and refreshes. It may be beneficial to identify performance issues.

The drawn and restored regions can be very different depending on the selected strategy and
the associated options. See Buffer Refresh Strategy for more information about the different
strategies and their behavior.

See Refresh Strategy Highlighting documentation for more information about this tool.

© MICROEJ 2025 V1.1 Sept. 2025 19
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ENABLE THE REFRESH STRATEGY HIGHLIGHTING @<

The following highlights can be enabled:

* Drawn Region(s)
* Restored Region(s)
 Dirty Region(s)

Enable the highlights in the slide-container example:

Open the configuration/common.properties file

Add the following properties, one per highlight type:

ej.fp.brs.drawnColor=0xff00ff00 # GREEN color
ej.fp.brs.restoredColor=0xffffOOff # PURPLE color
ej.fp.brs.dirtyColor=0x200000ff # [sack

* Save common.properties
* Run the application on Simulator

* Highlights are displayed in the Simulator. They can also be
visualized in the Flush Visualizer report.

© MICROEJ 2025 V1.1 Sept. 2025 20



ANALYSIS

The render area of the CircularindeterminateProgress widget (green
area in DOCKLEFT) is taking all the height of the screen.

Analysis:

The CircularindeterminateProgress widget is included in a Dock
Container (see SlideContainerDemo class):

CircularindeterminateProgress progress = new CircularindeterminateProgress();
dock.addChildOnLeft(progress);

The style configuration of the widget is not defining any size
constraint (see SlideContainerDemo class):

private static Stylesheet createStylesheet() {
CascadingStylesheet stylesheet = new CascadingStylesheet();

style = stylesheet.getSelectorStyle(new TypeSelector(CircularindeterminateProgress.class));
style.setColor(POMEGRANATE);

style.setVerticalAlignment(Alignment.VCENTER);

style.setPadding(new UniformOutline(PADDING_MARGIN));

- The widget fills all the space available in the left part of the Dock
container.

© MICROEJ 2025

& MICROE)J,

DOCKLEFT

()

DOCK CENTER

21



REDUCE THE REFRESH AREA OF THE WIDGET | s

The refresh area could be reduced to fit the size of the
CircularindeterminateProgress widget.

This would allow to save some CPU time, avoiding useless drawing and
potentially improving the fluidity of the animation.

Update the style configuration of the example (createStylesheet method in the

SlideContainerDemo class) to set an optimal dimension to the .

CircularindeterminateProgress widget:

private static Stylesheet createStylesheet() {
CascadingStylesheet stylesheet = new CascadingStylesheet();

style = stylesheet.getSelectorStyle(new TypeSelector(CircularindeterminateProgress.class));
stvle,setColor(POMEGRANATE);

style.setDimension(Optimal Dimension.OPTIMAL_DIMENSION_XY);
—style.setverticalAlignment(Algnment.VCENTER),
style.setPadding(new UniformOutline(PADDING_MARGIN));

Run the updated code on Simulator to check that the refresh area has been
reduced.

Before widget After widget

style update style update



RUN THE APPLICATION ON THE DEVICE 9 Micaoes

Run the sample on the device.

The transition is laggy when clicking on the Show Next button (see slide-
container/videos/slide_containrer_nxp_rt1170_non-optimized.m4v).

An estimated FPS count is provided in the logs:

@ Termite 3.4 (by CompuPhase)

( COM28 115200 bps, 8N1, no handshake

[00)[00]START_SDCARD_Task
SEGGER_RTT hlock address: B007ERS4
[APF_SDCARD_Task] start
microe|_task

NXPWEE Port'2.2.0' 'b5332fh2-diry
return code is 0

MicroEJ START

[APP_SDCARD_Task] SD card drive mounted
4 frames drawn in 400 ms. Estimated FPS: 10.0

—> This board is theoretically able to run GUI applications near 60FPS. The next steps are about

investigating the bottlenecks in the application and in the VEE Port that prevent having a smooth
animation.

© MICROEJ 2025 V1.1 Sept. 2025 23



& MICROE)J,

SystemView

|[dentify & Debug Bottlenecks on
the Device using
SEGGER SystemView

© MICROEJ 2025 V1.1 Sept. 2025 24



SYSTEMVIEW @ microes

« SystemView is a real-time recording and visualization tool for embedded systems that reveals the actual
runtime behavior of an application, going far deeper than the system insights provided by debuggers.

« SystemView can ensure a system performs as designed, can track down inefficiencies, and show unintended
interactions and resource conflicts, with a focus on the details of every single system tick.

« A specific SystemView extension made by MicroEJ allows to trace the OS tasks and the MicroEJ Java threads
at the same time.

* Forexample, it can be used to measure the rendering time of images in a GUI application:

—10.? ms | : : -5.0 ms 0.086 8§51 2‘}2 | | | +5.q ms

Unified H I ||

SysTick

Scheduler public void render (GraphicsContext gc) {

H drawTracer.recordEvent (MY EVT ID);

| [OS] Tmr Sve i int length = images.size():

[0S] CPULOAD render() / MICR render() for(int i = -1; ++i<length;) {
| [0s] starts stops images.get (1) .paint(ge) s

}

[MEJ] GC l \\ drawTracer.recordEventEnd (MY _EVT ID);

[MEJ] Thread1 H | : 1N5 ] }
qreenureme b O I Custom trace event to track the

Idle &emsy s execution of the render() method

| J \ /| )
| | |
Background: Logo: Mascot: 7.Tms

© MICROEJ 2025 4.5ms 1.7ms V1.1Sept.2025 25



SETUP THE ENVIRONMENT FOR SYSTEMVIEW (1/2) ©we=

The following software are required:
* Install SEGGER J-Link:

* Create the JLINK_INSTALLATION_DIR environment variable that points to the SEGGER J-Link installation
directory (e.g. C:\Program Files\SEGGER\Jlink):

Edit User Variable X
Variable name: JLINE_IMSTALLATION_DIR
Variable value: C:\Program Files\SEGGER\ILink

Browse Directory... Browse File... Cancel

* Install SEGGER SystemView

The runtime traces of the application needs to be enabled to see MicroEJ VEE tasks activity in SystemView:
* Open the configuration file of the application project (e.g. common.properties):
« Setcore.trace.enabled and core.trace.autostart to true

Project - 8] common.properties
~ [3 slide-container C:\workspaces\MO0127_ 1¢ core.assertions.emb.enabled=Ffalse
> [J.gradle 17
> [J.idea 18 ## Trace
> [ build 19 # Enable execution traces.
~ [ configuration I 20 core.trace.enabled=true

# Start execution traces auvtomatically.

21 comman.properties
©MICROES 2025 | 22 core.trace.autostart=trug

» Maradle
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SETUP THE ENVIRONMENT FOR SYSTEMVIEW (2/2) =

Enable SystemView in the VEE Port:

* Open CMakePresets.json file located in nxp-vee-mimxrt1170-
evk/bsp/vee/scripts/armgcc/CMakePresets.json

* SetENABLE_SYSTEM_VIEW to 1:

{} CMakePresets.json
h

"generator”: "Ninja",
"pbinaryDir®: "${sourceDir}/${presetName}",
"cacheVariables": {

"DEBUG_CONSOLE"™: “UART",

"LANGUAGE": "C*=,

"LIBRARY_TYPE": "NOLIB",

"ENABLE_AIL": "0"

I "ENABLE_SYSTEMVIEW®": "1° I

I

Remove the build folders of the BSP to ensure the ENABLE_SYSTEM_VIEW property to be taken into account
during next build (nxp-vee-mimxrt1170-evk/bsp/vee/scripts/armgcc/):

~ NXPVEE-MIMXRT1170-EVK

v bsp o

v vee o
> lib

> port o

~ scripts o

Vv armgcc ®

> flexspi_nor_sdram_debug_evkb

> flexspi_nor_sdram_release_evkb
© MICROEJ 2025 u= build_all.bat V1.1 Sept. 2025 27




USEAJ'LINK PROBE & MICROE).

SystemView is a SEGGER tool, consequently it requires a J-Link probe to be used.
There are 2 ways to use a J-Link probe with the NXP i.MX RT1170 EVK:

1. Option 1: Connect an external J-Link probe:
o Connect jumper JP5

o Connect the probe to the J1 Connector
2. Option 2: Reprogram the embedded probe of the EVK (MCU-Link):
o Unplug J86 and J43 connectors. Plug the J43 connector, then the J86.
o Make sure jumper JP5 isremoved and the USB cable is connected to J86
o Runthe following script: C:\nxp\MCU-LINK_installer_{version}\scripts\program_JLINK.cmd

o Turn OFF the EVK + unplug the J86 USB cable, then Connect jumper JP3 and turn the board
back ON + plug J86

o Press SPACE [&

o Remove the JP3 jumper
o Turn OFF and ON the EVK + unplug / plug the J86 USB cable.

o The probecan be seen in the device manager:

ﬁ Device Manager
File Action View Help
e @B Hm = B kX

© MICROEJ 2025 > B Portable Devices V1.1Sept.2025 28
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UPDATE THE BUILD SCRIPT CONFIGURATION 2 mickoEL

1.

If not already done, enable the DEBUG mode by setting RELEASE=0 in nxpvee-mimxrt1170-
evk\bsp\vee\scripts\set_project_env.bat:

= set_project_env.bat =

1 REM Set 1 for RELEASE mode and @ for DEBUG mode
18 IF "%RELEASEX" == "" (
| 19 SET RELEASE=(|

26 )

2. Update the FLASH_CMD variable to use a J-Link probe:

= set_project_env.bat =

REM Set "flash_cmsisdap" for Linkserver probe or "flash" for J-Link probe
32 IF "%FLASH_CMD®" == =" (

| 33 SET FLASH_CMD=flash

Once done, build and flash the application on the device using the runOnDevice task.
Once done, the following trace should appear in the console:

@ Termite 3.4 (by CompuPhase)

( COM28 115200 bps, &

QOSTABT SOCARD Tack
SEGGER_RTT block address: 8007EB54

[PPSO CARD_ T ask] stan
microej_task
© MICROEJ 2025
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START THE ACQUISITION ON SYSTEMVIEW

« Start SystemView (tested with version 3.32)

» Set the following recorder configuration:

Eile View Go
m g

# B 5top Recording
6119 -+ ERead Recorded Data

6120 Recorder Configuration
f121

6122

JTarget Tool Window Help

Start Recording

Trigger

Fs m Recorder Co...

Shift+F5

Ctrl+F5

Alt+Return
3

SystemView Recorder:

=)

J-Link

* Once done, click on the Play button.

#

The acquisition starts,
events can beseein b

File View Go

o FEEEBBE oo gh

Terget Tool Window Help

Time Context Event
1.489 299052 [_] [0S] Touch screen task ¥ xQueueGenericReceive
1.489 302 719 [_J [05] Touch screen task ¥+ xQueueGenericSend

[MEJ] UlPump. ) TaskRun

m Recorder Configuration | SEGGER SystemView V3.32

J-Link Connection

& MICROE)J,

@ Termite 3.4 (by CompuPhase)

( COM23 115200 bps, 8

[00][00]START_SDCARD_T ‘
s]sielE o SR - 8007EGRS

USE -
Serial Number
? 4 Target Connection
MIMARTI17ER00A M7 i
- Target Interface WD -
-
Interface Speed [kHz] 4000 B
Cancel RTT Control Block Detection
O Auto o Address O Search Range
EDOTESS4 &
<
[APP_SDCARD_Task] start
D Use Advanced Settings microej_task
Cancel
Detail
O =0 1CO002ED 000000 x Tich 1294967295 wlustPeek=1
xQueue=0x1CO002CE pyitemToQ «Ticl *Copyl =
083

[MEJ] UIPump Function #3552

M . 6123 1.630 881411 [_J [MEJ] UlPump = Function 2564
S Stel I |V| eW 6124 1.630 882 656 [_] [MEJ] UIPump ¥ xQueueGenericend xQueue=0x1C003110 pyitemToQy «Ti xCopyl =
M 6125 1630902 672 (L] [MEJ] UlPump. Ib Task Ready [05] Display, runs after 8.485 us

6126 1630911137 () (OS] Display Task Run Runs for 396.141 us
6127 1.630917980 (L) (OS] Display ¥ xQueueGenericReceive xQueue=0x1C003110 00D000 xTic) 284967295 xustPeek=1
6128 1.630930 769 (L (OS] Display ¥ xQueueGenericReceive Queue=0x1COD3078 00B000 xTic) 294967295 xJustPeeks=1
6129 1.630966 018 (L] (OS] Display ¥ xQueueGenericReceive Queue= i1 COD394E 00B000 xTic) 294967295 xJustPeeks=1
6130 1.631021 267 (L (OS] Display ¥ GE_FlushDone (MicroUl GraphicalEngine) Flush done
6131 1.631083 006 (L] (OS] Display ¥ xQueucGenericReceive xQueue=0x1COD3STE p 0DDO00 xTi 294967295 xustPeek=1
6132 1.631088.421 [ (OS] Display ¥ IE_AddEvent (MicroUl Input Engine) Add event 0x05000000 (index = 54/ queue length = 2)
6133 1.631093010 [ [05] Display ¥ xQueueGenericSend xQueue=0x1CO03STE pyitemToQy «Ti xCopyl =
6134 1631102118 (L) (OS] Display ¥ xQueueGenericSend xQueue=0x1CODIRAE pultemToly «Ti xCopyl =
6135 1631307277 (] [MEJ] UlPump. Task Run Runs for 65.635 ms
6136 1631325197 (] [MEJ] UIPump ¥ xQueucGenericReceive Queue=0x1 COD3I7E 00B000 xTic) 294967295 xJustPeeks=1
6137 1.631320905 (L] [MEJ] UlPump ¥ IE_ReadEvent (MicroUl Input Engine) Read event xB00000D (index 53)
6132 1.631333 351 (L] IMEJ] UlPump ¥ xQueueGenericSend xQueue=0x1 CO0397E puitemTolx xTicl xCapyl =
6133 1.631418 544 (L] IMEJ] UlPump ¥ UI_DisplayEvent (MicroUl) Execute display event PENDING_FLUSH (event = 0x0B000000)
6140 1.631499 256 (L] [MEJ] UlPump /3, Ul DisplayEvent (MicroUl) Display event PENDING_FLUSH done after 80.712 us
6141 1.631507 177 [ IMEJ] UlPump ¥ xQueueGenericReceive xQueue=0x1COD3STE p 0DD000 xTi 294967295 xustPeek=1
&> 4821 2100417 (1 IMEN 1Dumn Y IE BasFuen O Y

Contexts 8 X [Timeine a

Name Type Stack Information Ac 1 0ms | Marker 2t60% ¥

@ sysTick # 215 W00ms  00ms  M00ms  S00ms 1630244749 1500w HI000ms  +1501

[ Scheduler P 0 Y

© MICROEJ 2025 () [os) Tmr Sve 2 e 644 @ 0x8000B828 e [I | [ [ | H‘ | | ‘ ||

(& [os1 cPuLOAD = e 948 @ 0x80DDBCBO

(2 [05] SDCard Task = @ 1972 @ Ox80000BFE. e

[ [05] Display = asm 8116 @ 0xB0DDCAAD "
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GET MICROUI DEBUG TRACES

MicroUl logs several actions when traces are enabled (see Event Tracing).

Those traces can be added in SystemView to ease the analysis:

» Copy the traces provided in the following section:

& MICROE)J,

https://docs.microej.com/en/latest/ApplicationDeveloperGuide/Ul/MicroUl/traces.html#systemview-

integration

« Save them in a SYSVIEW_MicroUl.txt file (the syntax of the file matters) in
C:\Program Files\SEGGER\SystemView\Description

» Restart SystemView and start a new acquisition

e The Ul events are now detailed:

File View Go Target Tool Window Help

PR FEEAEBEE o g

=
10833
10840
10841
10842
10843
10844
10845
10846
10847
10848
10849
10850
10851
10852
10853
10854

© MICROEJ 2025

Time Context
2.898 265 277 [ [MEJ] UIPump
2,898 268 397 (] [ME)] UIPump
2898273871 (| IMEJ] UIPump
2,892 276893 (L] [MEJ] UIPump
2298476811 [_| IMEJ] UIPump
2.898 574026 (_| IMEJ] UIPump
2898642 109 (L] [ME)] UIPump
2899631042 [ [MEJ] UIPump
2899652051 (| [MEJ] UIPump
2809656731 (L] IMEJ] UIPump
2.899662 670 (| [MEJ] UIPump
2.899664 530 [_] [ME)] UIPump
2899669991 (] [MEJ] UIPump
2889673 111 [ IMEJ] UIPump
2899677642 | [MEJ] UIPump
2.899 680004 (] [MEJ] UIPump
W [MEJ] UPump

Event

¥ xQueueGenericSend
¥ xQueueGenericReceive
/= Function #5336

¥ xQueueGenericSend

Detail

*xCQueue=0x1C00397E pvitemToQu
xQueue=0x1C00397E puBuffer=0x

xQueue=0x1CO0397E pvitemToQu

= Function 2362
4= Function #3865
J= Function #552
fy Function #552
J= Function #552
/4 Function #552
#= Function #352
JFy Function #552
4= Function #352
Jfy Function #552
£+ Function #352
Jf Function #552

Returns 0x0 after 982.933 us

Returns 0x0 after 4,680 us

Returns 0x0 after 1.860 us

Returns 0x0 after 3.120 us

Returns 0x0 after 2.356 us

Warning: jump a line at the end of the line for it to be taken into account

File View Go Target Tool Window Help

y e v gEEEEBE e e

£

5882
5883
3884
5885
5886
5887
5888
5839
5890
5891

5802
5893
5834
5895
5836

Time Context
1.790 826 270 ) [MEJ UPump
1,790 841 426 [_) [MEJ] UIPump
1.791 049 763 ) [MEJ] UPump
1.732 091539 [ [ME) UPump
1.792 113769 ) [MEJ UPump
1.782 117107 [ [ME) UPump
1.792160170 [_) [MEJ] UIPump
1,792 162 530 [_) [MEJ] UIPump
1.792 167 624 [_| [MEJ] UIPump
1.792 169 988 || [MEJ] UIPump
1.792 176 144 [_] [MEJ] UPump
1.792 178 888 || [MEJ] UIPump
1.792 451671 [_) [MEJ] UIPump
1.792513185 [} [ME)] UPump
1793 220835 () IMEJ UIPump

Event
¥+ BRS MewDrawing
¥ BRS_AddRegion
Y= Ul Draw

Detail
(BRS) New drawing region (10,37) to (119,1269)
(BRS) Add region (10,37) to (119,1269)

s Ul_Draw
Y+ Ul_Draw
Sy Ul Draw
¥+ Ul_Draw
Sy Ul Draw
¥+ Ul_Draw
Sy Ul Draw
¥+ Ul_Draw
Sy Ul Draw
¥ BRS_MewDrawing
Ye Ul_Draw
;fg UI_Draw

(MicroU!) Drawing eperation FILL RECTANGLE
(Microu\i Drawing operation done sfter 1.041 ms
{MicroUl) Drawing operation FILL RECTANGLE
[MicroUl) Drawing operstion done sfter 3338 us
(MicroUl) Drawing eperatien FILL_RECTANGLE
[MicroUl) Drawing operstion done sfter 2421 us
(MicroUl) Drawing eperatien FILL_RECTANGLE
[MicroUl) Drawing operstion done sfter 2,363 us
(MicroUl) Drawing eperatien FILL_RECTANGLE
[Microll) Drawing operstion done sfter 2.744 us
(BRS) New drawing region (15,42) te (114,1264)
(MicroUl) Drawing operation DRAW_THICKFADEDCIRCLEARC

(MicroUl) Drawing eperation started after 707.651 us

V1.1 Sept. 2025
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TRACE ANALYSIS oeres

» Start a new acquisition in SystemView.

* Press the Show next button.
« Stop the acquisition.

* The following diagram can be seen:

ﬂﬂﬂﬂﬂﬂ

! 600.0 ms —5@:.‘@-5 300.0ms  -200.0ms  -100.0ms 2.788 673 049 s —3-:--:-[-:-‘“5

e 11

j 1 138.0ms ——58.8 ms| —B878 ms —55.8 ms 42,4 ms

I
Slide transition

« Atafirst glimpse, we can see that the CPU is fully loaded during the slide
transition. There are no “Idle” events, all the time is spent in the UIPump
thread.
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ADD A CUSTOM TRACE (1/2) £ MICROEJ.

« Custom traces can be added in SystemView to figure out which events are occurring during the slide transition.

* Follow the steps below to add a custom trace:
o Add Trace library in the build.gradle.kts:

implementation("ej.api:trace:1.1.1")

o Reload the Gradle project to get the dependency. Otherwise, the wrong TRACE library might be imported
(sun.java2d.windows.GDIRenderer)

o Create anew Tracerin the SlideContainer class:
private static final Tracer slideTracer = new Tracer("MyTracer", 1); // The Tracer object
private static final int MY_EVT _ID=0; // The ID that will be used to track the slide transition event

o Updatethe doAnimation method to track the start and the end of the transition:

private void doAnimation(final Widget leftChild, final Widget rightChild, int startX, final int endX) {

this.released Animation = new MotionAnimation(getAnimator(), motion, new MotionAnimationListener() {
@Override
public void tick(int value, boolean finished) {

restore():
slideTracer.recordEventEnd(MY_EVT_ID); // Finish the slide transition tracing when the animation ends

J

}

1).

slideTracer.recordEvent(MY_EVT_ID); // Start the slide transition tracing when the animation starts
this.releasedAnimation.start(); 33

© MICROEJ 2025
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ADD A CUSTOM TRACE (2/2) /S MICROEJ.

* The custom MyTracer event needs to be added to SystemView description files in order to be taken
into account during the analysis.

* Create a SYSVIEW_MyTracer.txt file in C:\Program Files\SEGGER\SystemView\Description
* Add the following contentin it:

0 MyTracer (MyTracer) Transition start | (MyTracer) Transition end

[=] SYSVIEW_MyTracertct £ |

1 |0 MyTracer (MyTracer) Transition start | (MyTracer) Transition end

o Warning: jump a line at the end of the line forit to be taken into account: ..I:

* Restart SystemView and start a new acquisition + press the Show next button in the application.
 The MyTracer events can be seen in the events view:

# Time Context Event Detail

486 1.042 762 794 () [MEY] UlPump Fy Ul_Draw {MicroUl) Drawing operation Ox3A after 113.007 us
4487 1.043 056 725 | [MEJ] UIPump % Ul_Draw (MicroUl) Drawing operation STRING_WIDTH
4488 1043115816 [ [MEJ] UIPump Jy Ul_Draw (MicroUl) Drawing operation 0x3A after 58.091 us
4489 1.043 198 920 | [MEJ] UIPump % Ul_Draw (MicroUl) Drawing operation STRING_WIDTH
4450 1.043 282 483 [ [MEJ] UIPump Jy Ul_Draw (Wi wing operation (x3A after 83.563 us
9 1.043 499 720 [ [MEJ] UIPumnp | cer (MyTracer)
4402 1.043623 380 |_| [MEJ] UIPump = xQueu e xQ COD3S4E pvBuffer=0x3C000000 xTicksToWait=4294867295 xJustPeek=1
102 1042 522 550 1| TRAEIT 11Buemn ¥ vOnenefenericSend wOhiene= 1 CANCAF mdtamTaf e MOONNONN v TickeTnlWait=0 v CamsDacitinn=-N

4853 1,392 238 928 [_] [MEJT UIPump ¥ xQueueGenericReceive xQueue=0x1C00397E pvBuffer=0x3C000000 x TicksToWait=4294967295 xJustPeek=1

4854 1.592 275 212 [_] [MEJ] UIPump ¥ EE_AddEvent (MicroUl Event Engine) Add event 0x03000002 (index = 29 / queue length = 1)

4835 1,592 280 490 [:] [MEJT UIPump ¥ xQueueGenericSend xQueue=0x1C00397E pvitemToQueue=0x00000000 x TicksToWait=0 xCopyPosition=0

4856 1.592 716 629 D [MEJ] UIPurmp ¥ xQueueGenericReceive xQueue=0x1C00397E pvBuffer=0x3C000000 x TicksToWait=4294967295 xJustPeek=1

4857 1.592 724996 |_| [MEJ1 UIPump ¥ EE_AddEvent (MicroUl Event Engine) Add event 0x05000003 (index = 30 / queue length = 2)

4858 1.592 729 296 [:] [MEJ] UIPurnp ¥ xQueueGenericSend xQueue=0x1C00397E pvitemToQueue=0x00000000 x TicksToWait=0 xCopyPosition=0
5 1,592 747 096 M [MEJ] UIPump £ MyTr (M Trac
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ANALYSIS (1/6) S MICROE),

TIMELINE OVERVIEW

The following events are occurring between MyTracer start and end:

4489 1.043 198 920 |_| [MEJ] UIPump ¥+ Ul Draw (MicroUl) Drawing operation STRING_WIDTH
1.043 282 483 [_] [MEJ] UlPump (MicroUl) Drawing operation 0x3A after 83,563 us

] e s . What we can observe:
ois g e " R * The transition is during
T d O T e O T 50 approximately 550ms - ideally it
oamer W iy g e IO 8 0o T o should last 400ms see
— (TRANSITION_DURATION in
ey T Lo e slideContainer class)
8 o o caeommen <= [T = TTTTTTIT

il

[ [0S CPULOAD

(2 [05] 5DCard Task @500 1972 @ 0xB80000BFS I SysTick

GBI BB B BB 6l &
(=]
g

%Eé’éili’;i‘i':imm e * There are big “blocks” in the timeline
MEJ] GC @n 0 @ O 0000000 | |
[T T RERE L g (138.7ms, 144.4ms)

[05] CPULOAD

[05] sDCard Tas

[05] Display

| - The next slide will provide a way to
interpret the results

[05] Touch scree ‘

[MET] GC

| LV‘ | V‘\ S— .

Ide
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ANALYSIS (2/6) S MICROE),

LOOK FOR TIME CONSUMING OPERATIONS

 Go down in the events list, between MyTracer start and MyTracer end
* Lookfor the big operations, for example this drawing operation that took 175.9ms:

4575 0.039002 158 || 1O5] Touch screen task = xQueueGenericSend xQueue=Ce 1CO002CE pvitem ToCueue=0x00000000 x TicksToWait=0 xCopyPosition=0
[MEJ] UIPump Ul_Draw
[MEJ] UIPump 4

77 725 857

* Once identified, scroll up 175.9ms earlier to see what was the nature of the drawing operation:

i U W G | LIS DIF U s+ BRI_AuLREgION LDROJ AU TEIDN L, 3] LU L 15, 1205
4511 0.001 231 890 D [MEJ] UIPump ¥ BRS_AddRegion (BRS) Add region (5,5) to (714,1274)
k2 MEJ] UIPump

This is a drawlmage operation

[05] Touch screen task %]
MEJ] UIPump %
[05] Touch screen task % s . 5
105] Touch screen task £l xa L t ll th th t
O8] Toueh screen ok | - Locatea e other ume consuming
[h;lss]\]Tuw-;.mp - g . 3
ouch screen tasl X
5 operations until MyTracer end
%] enericSendFromlSR
05 Touch screen task ﬂ
[0] Touch screen task il v
[MEJ] UPump. & xa
MEJ] UIPump ¥
|
05] Touch screen task el »
Contexts & X Timeline
Mame Type Stack Information ] 1595 |Marker at 60%
BSys'ﬁ(k ﬁ #15 P= T = 00.0ms 1044841716
Scheduler & | | | | | |
-pcbidyy = lrecliirnsecor S n B 111/ [T RCACAVERCTRERCRT ANV ===
(0 [0s] cruLOAD = gamn 948 @ 0xB00DBCBO 1
() [05] 5DCard Task = @s00 1972 @ OxB0000BFE .
ysTick
() [05] Display @500 2116 @ 0xB000C440
[05] Touch sereen task @500 948 @ 0xB000EGBS et
[ e Ge = en 0 @ (%00000000 Seuer
() IME UIPump = es 1360 @ 000000000
Idle » [os] Trr Sve
| DN

[0s] cPuLOAD

[0s] SDCard Tas

[08] Touch e ‘ | ‘ H

© MICROEJ 2025

[MET] GC

138.7ms - —144.4ms —
: [MEJ] UIPump : ‘ ]
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ANALYSIS (3/6) S MICROE),

DRAWIMAGE OPERATIONS ARE THE MAIN BOTTLENECK

Most of the time-consuming operations are related to drawlmage operations:

Il

[Eecor smme] drawlmage operations are taking 95% of the slide
transition time.

‘ We can see that there are 4 drawlmage operations
performed. It is related to the 4 FPS observed in the
console logs.

The next steps are:

understand why / how drawlmage operations are

{ 1. Checkthe application implementation to

[ _ 2. Checkthat the drawlmage LLAPI is properly

done.
\ : I\ . \ T J implemented in the BSP (use hardware accelerator,
175.9 ms 546ms  147.3ms 146.5 ms front buffer located in a high speed memory,

memory cache enabled, ...)
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ANALYSIS (4/6)

ABOUT THE SLIDE CONTAINER IMPLEMENTATION

The slide container sample is optimized for low
CPU usage:

* Drawings are done as less as possible during
the transition (from right to left).

 Foreach frame:

* The content previously drawn on the
screen is reused in the next frame on the
left part of the screen (like a screenshot).

* Only theright part of the screen is drawn
(Green area).

* The screen content can be reused using the
drawDisplayRegion API.
It allows to copy a part of the screen on
itself.

* The drawDisplayRegion implementation
is calling the drawlmage API. This

~ucsonfirms the drawlmage events seenin
SystemView.

NEW AREA DRAWN
e o o o .

NEW AREA DRAWN

& MICROE)J,

NEW AREA DRAWN




ANALYSIS (5/6)

ABOUT THE DRAWIMAGE IMPLEMENTATION

The drawlmage method is implemented in
the LLUI_PAINTER_impl.c source file.

The implementation chosen on the NXP
I.MXRT1170 is performing a memcpy when it

comes to copying the screen content on
itself.

Check the Image Renderer documentation to
learn more about the drawlmage
implementations.

Next step: perform benchmarks on the NXP
I.MXRT1170

© MICROEJ 2025

Java
(MicroUl library)

BSP (C code)
(MicroUl C Module)

Performs a
memcpy

\

419}
428

& MICROE)J,

public static void drawDisplayRegion (GraphicsContext gc, int x5rc, int yS5rc, int width, int height, int xDest,

int yDe=st) {

assert gc != null;
drawRegicnigc, Display.getDisplay().getGraphicsContext () .getSNIContext (), x5rc, yS5rc, width, height, xDest,

yDest, GraphicsContext.OPAQUE);

.

private static void drawRegion (GraphicsContext gc, byte[] srcS5d, int x5rc, int y5rc, int width, int height,
int xDest, int yDest, int alpha) {
// compute destination area
xDest += gc.translateX;
yDest += gc.translateX;
PainterNatives.drawImage (gc.getSNIContext (), srcS5d, xS5rc, yS5rc, width, height, xDest, yDest, alpha);
} '
C LLUI_PAINTER_implc X s Y T OO0

bsp > vee > port > ui > src > € LLUI_PAINTER_impl.c > @ LLUI_PAINTER_IMPL_drawl mage{MICROUI_GraphicsContext =, MICROUI_Image ~, jint, jint, jint, jint, jint, jint, jint]
e e S Sl E PR

— - mpmmm o o= B R

421 // See the header file for the function documentation
422 vold LLUI_PAINTER_IMPL_drawImage(MICROUI_GraphicsContext *gc, MICROUI_Image *img, jint regionX, jint regiony,

423 jint width, jint height, jint x, jint y, jint alpha) {
424 if (LLUI_DISPLAY_reguestDrawing(gc, (SMI_callback) & LLUI_PAINTER_IMPL_drawImage)) {
425 DRAWING_ Status status = DRAWING_DONE;
426 LOG_DRAW_START(drawImage);
445 if (gc-»image.format == img->format) {
446 // source & destination have got the same pixels memory representation
447
448 MICROUI_Image *image = LLUI_DISPLAY_getSourceImage(img);
449
458 if ((e@xff /* fully opagque */ == 1_alpha) && !LLUI_DISPLAY isTransparent(img)) f{
451 /{ copy source on destination without applying an opacity (beware about the overlapping)
452 status =| UI_DRAWING_copyImage(gc, image, regionX, regionY, width, height, x, y);
453 + else if (LLUI_DISPLAY_ getBufferAddress(img) == LLUI_DISPLAY_ getBufferAddress(&gc-»image)) {
454 // blend source on itself applying an opacity (beware about the overlapping)
455 status = UI_DRAWING_drawRegion(gc, regionX, regionY, width, height, x, y, 1_alpha);
C ui_drawing.c ity 90
bsp > vee » port » ui > src > € ui_drawing.c > €0 UI_DRAWING_DEFAULT copylmage(MICROUI_GraphicsContext *, MICROUI Image *, jint, jint, jint, jint, jint, jint)
1o33 T
1056
1657 /{ See the header file for the function documentation
1858  BSP_DECLARE_WEAK_FCNT DRAWING_Status UT_DRAWING DEFAULT_copyImage(MICROUI_GraphicsContext *gc, MICROUI_Image *img,
1859 jint regionX, jint regionY, jint width, jint height,
106@ jint x, jint y) {
1861  #if !defined(LLUT_TMAGE_CUSTOM_FORMATS)
—!H return UI_DRAWING_SOFT_copyImage(gc, img, regionX, regiony, width, height, x, y);
1863 #else
1064 return UI_IMAGE_DRAWING_copy(gc, img, regionX, regionY, width, height, x, y);
1865 #endif
1e66 [}


https://docs.microej.com/en/latest/VEEPortingGuide/uiImageCore.html#standard-formats-only-default

ANALYSIS (6/6) S MICROE),

PERFORM BENCHMARKS ON THE TARGET

* Knowing that drawlmage operations are “taking too much time” to execute, benchmarks should be performed on
the target to figure out which hardware element is the bottleneck.

* Several kinds of benchmarks can be executed:
o Atthe BSP level (see Core Testsuite Engine):

* EEMBC Coremark (see The procedure on how to run

- RAM speed tests beqchmarks is not described in this
training.
o At MICROEJ VEE level:

* Run GUI benchmarks in Java (see java-testsuite-runner-ui3)
Conclusions on NXP i.MXRT1170:

* Thescreen has a high resolution (1280x720), thus a high number of pixels to drive:
1280x720x16BPP/8 ~ 1.8Mb to transfer each time the screen is fully refreshed

* Front buffers are located in External RAM due to memory requirements.

* Thebenchmarks are showing that External RAM to External RAM copy is the bottleneck when it comes to copy a
such amount of data. Hardware accelerators such as DMA or PXP are not improving results in that case.

= On NXP i.MXRT1170 itis more interesting to limit RAM to RAM copy and perform drawings using the CPU to get a
better framerate.
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https://github.com/MicroEJ/VEEPortQualificationTools/tree/2.12.0/tests/core
https://github.com/MicroEJ/VEEPortQualificationTools/tree/2.12.0/tests/ui/ui3/java-testsuite-runner-ui3
https://github.com/MicroEJ/VEEPortQualificationTools/tree/2.12.0/tests/ui/ui3/java-testsuite-runner-ui3
https://github.com/MicroEJ/VEEPortQualificationTools/tree/2.12.0/tests/ui/ui3/java-testsuite-runner-ui3
https://github.com/MicroEJ/VEEPortQualificationTools/tree/2.12.0/tests/ui/ui3/java-testsuite-runner-ui3
https://github.com/MicroEJ/VEEPortQualificationTools/tree/2.12.0/tests/ui/ui3/java-testsuite-runner-ui3
https://github.com/MicroEJ/VEEPortQualificationTools/tree/2.12.0/tests/ui/ui3/java-testsuite-runner-ui3
https://github.com/MicroEJ/VEEPortQualificationTools/tree/2.12.0/tests/ui/ui3/java-testsuite-runner-ui3

UPDATE THE APPLICATION CODE © microE

* Open the SlideContainer class of the slide-container example.

« Commentthe Render implementation 1 (render() and renderContent() methods).

* Lookfor the Render implementation 2, uncomment the render() content method:

2G4, J*

5 Render implementation 2: fully render the 2 pages at each frame during the slide transition.
This implementation is more CPU consuming but 1is not relying on the drawDisplayRegion API that performs a
RAM to RAM copy.

Warning: this implementation is drawing all the children hierarchy, even if they are not visible.

01 Next step: override the renderContent method to only draw the 2 last children (the visible ones).

302 */

@0verride

304 @ public void render(GraphicsContext g) 1
5 if (this.moving) {

i this.previousPosition = this.position:

307 }
: super.render(g);

309 3

* Run the application on the device.
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RUN THE APPLICATION ON THE DEVICE 9 Micaoes

 Clickonthe Show next button on the screen.

 The implementation looks way smoother, seevideoin
slide-container/videos/slide_containrer_nxp_rt1170_optimized.m4v

* The FPS have increased to 60 FPS:

@ Termite 3.4 (by CompuPhase)

[ COM28 115200 bps, 8N1, no handshake

[00][00)START_SDCARD_Task

SEGGER_RTT block address: 8007E600
[APP_SDCARD_Task] start

microe|_task

NxPVEE Port'2.2.0" 'b5332fb2-dirty’

return code is 0

MicroEJ START

[APP_SDCARD_Task] SD card drive mounted

25 frames drawn in 410 ms. Estimated FPS: 60.975609756097561

* Next step (not part of this training): to go further in the optimizations, override the renderContent
method to only draw the 2 last children (the visible ones).

© MICROEJ 2025 V1.1 Sept. 2025 42



SYSTEMVIEW ANALYSIS OF IMPLEMENTATION 2 (1/2)

The SystemView Analysis shows that all drawlmage operations are gone.
They have been replaced by many DRAW_STRING and FILL_RECTANGLE operations (corresponding to
what is drawn on the screen).

=

12732

12733

12734

12735

12736

12737

12738

12739

12740

12741

12742

12743

12744

12745

12746
Contexts
Name
B sysTick
C] Scheduler
(L [0S] Tmr Sve
@ [0s] cPuLOAD
(@ [05] SDCard Task
@ [05] Display
(L) [0S] Touch screen task
) iMen 6c
(J IMEJ] UIPump

Idle

W MIVRKULJ £ZVU4D

Time Context
2.760 754 902 (@ [0S] Display
2.760 762 773 (@) [0S] Display
2.760 823 962 (@) [0S] Display
2.760827 601 (@) [0S Display
2.760 831455 (@) [0S] Display
2760850 708 (&) [MEJ] UIPump
2760853 868 (L) [MEJ] UIPump
2760873153 (L) [MEJ] UIPump
2760875 611 (L) [MEJ] UIPump
2.760 951470 L) [MEJ] UIPump
2760956 219 (L) [MEJ] UIPump
2760960392 (L) [MEJ] UIPump
2760 964 244 (L) [MEJ] UIPump
2761214233 (L) [MEJ] UIPump
2761272 348 (1] [MEJ] UlPump

& X
Type Stack |

Timeline

[OS] Tmr Svc

[0S] CPULOAD

[0s] SDCard Tas
[0s] Display

[0s] Touch scree
J

MEJ] GC

4| MEJ] UPump | B

Idle

Event

IV Task Ready

¥ xQueueGenericReceive
¥« EE_AddEvent

¥ xQueueGenericSend
¥ xQueueGenericSend
b Task Run

¥ xQueueGenericReceive
IV Task Ready

b TaskRun

J3 Ul DisplayEvent

¥ xQueueGenericReceive
Y= EE_ReadEvent

¥ xQueueGenericSend
¥ xQueueGenericReceive
¥« EE_AddEvent

I 430ms  Marker at60% v

Detail

[MEJ] UIPump, runs after 95.806 us
xQueue=0x1C00397E pvBuffer=0x3C00(
(MicroUl Event Engine) Add event 0x05(
xQueue=0x1C00397E pvitemToQueue=(
xQueue=0x1C0039%4E pvitemToQueue=(
Runs for 32.921 ms
xQueue=0x1C003060 pvBuffer=0x3C00C
[MEJ] UIPump, runs after 2.794 s

Runs for 32.921 ms

(MicroUl) Display event PENDING_FLUSI
xQueue=0x1C00397E pvBuffer=0x3C000
(MicroUl Event Engine) Read event 0x05
xQueue=0x1C00397E pvitemToQueue=(
xQueue=0x1C00397E pvBuffer=0x3C00(
(MicroUl Event Engine) Add event 0x05(

& %

The transition duration is now close to the
expected 400ms transition time (412 ms).

Note that the CPU load is still near 100% (almost
no idle time in the timeline)

This is due to the implementation of the slide
animation. An Animator is used, it executes
animations as fast as possible to get the best
framerate.

Check the Animations implementation
documentation to learn more about the
various implementations available.
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https://repository.microej.com/javadoc/microej_5.x/apis/index.html?ej/mwt/animation/Animator.html
https://docs.microej.com/en/latest/Tutorials/tutorialValidateGUIs.html#animations-implementation

SYSTEMVIEW ANALYSIS OF IMPLEMENTATION 2 (2/2)

* The SystemView analysis results are available
sllde-contamer/systemVlew. Occurrence of Drawing Operations in Render
They have been exported to CSV format to perform Implementation 1 (~10FPS)
a deeper analysis.

DRAW_IMAGE 1IN 3

DRAW_STRING I 5

* Number of drawing operations: STRING WIDTH I G
* Implementation 1 (~10FPS): 54 FILL_RECTANGLE | /0
* Implementation 2 (~60FPS): 925 0 5 10 15 20 25 30 35 40 45

Occurrence of Drawing Operations in Render
Implementation 2 (~Y60FPS)
DRAW_THICKFADEDCIRCLEARC | 2
DRAW_STRING NS 97

STRING WipTH HEEEEE 113

FILL_RECTANGLE I /08

0 100 200 300 400 500 600 700 800
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& MICROE)J,

MicroUl Event Buffer Dump
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MICROUI EVENT BUFFER DUMP

MicroUl is using a circular buffer to manage the input

events.

As soon as an event is added, removed, or replaced in
the queue, the event engine calls the associated
Abstraction Layer APl (LLAPI)
LLUL_INPUT_IMPL_log_queue_xxx().

This LLAPI allows the BSP to log this event and to dump
it later thanks to a call to LLUL_INPUT_dump() (see
dump beside).

For more information, read MicroUl Event Buffer
documentation.

© MICROEJ 2025

& MICROE)J,

============================== MjicroUI FIFO Dump ===============================

[27:
[28:

[...
[99:

0x00000000 ]
0x00000000 ]

]
0x00000000 ]

m e mmmmmmeee—e-e-------------- 01d Events
garbage
garbage
garbage
Display SHOW Displayable (Displayable index = 0)

[00:
[o1:
[02:
[03:
[04:
[e5:
[06:
[07:
[e8:
[09:
[10:
[11:
[12:
[13:
[14:
[15:
[16:
[17:
[18:
[19:
[20:
[21:
[22:
[23:
: 0x0d000000 ]
: 0x07030000]
[26:

0Xx08000000 ]
0Xx00000008 ]
0x0d000000 ]
0x07030000 ]
0x009f0063 ]
0x07030600 ]
0Xx002aa0064 |
0x02030700]
0x0d000000 ]
0x07030600 ]
0x00b30066 ]
0x02030700]
0x0d000000 ]
0x07030600 ]
0Xx00c50067 ]
0x02030700]
0x0d000000 ]
0x07030600 ]
0x00d00066 ]
0x02030700]
0x0d000000 ]
0x07030100]
0Xx00000000 ]
0Xx00000008 ]

0x00220029]

Command HELP (event generator )

Display REPAINT Displayable (Displayable index =

Input event: Pointer pressed (event generator 3)
at 159,99 (absolute)

Input event: Pointer moved (event generator 3)
at 170,100 (absolute)

Pointer dragged (event generator 3)

Display REPAINT Displayable (Displayable index

Input event: Pointer moved (event generator 3)
at 179,102 (absolute)

Pointer dragged (event generator 3)

Display REPAINT Displayable (Displayable index

Input event: Pointer moved (event generator 3)
at 197,103 (absolute)

Pointer dragged (event generator 3)

Display REPAINT Displayable (Displayable index

Input event: Pointer moved (event generator 3)
at 208,102 (absolute)

Pointer dragged (event generator 3)

Display REPAINT Displayable (Displayable index

Input event: Pointer released (event generator 3)
at 9,0 (absolute)

Command HELP (event generator 0)

Display REPAINT Displayable (Displayable index =
Input event: Pointer pressed (event generator 3)
at 42,41 (absolute)

0)

)

0)

0)

)

0)

New Events -------------mmmmim oo

--------------------------- New Events' Java objects ------------------m----
[java/lang/Object[2]@0xCOOOFD1C
[0] com/microej/examples/microui/mvc/MVCDisplayable@oxCOOOBACO
[1] null
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https://docs.microej.com/en/latest/VEEPortingGuide/uiInput.html#event-buffer

. MICROEJ,

Debugging
Rendering Issues
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IDENTIFY GUI RENDERING ISSUES 9 Microes

* Tools:
* Widget Debug Utilities

 MWT Debug Utilities

* Example:
* Debugthe renderingissue of a page

1l

)
Y Pove ele e e
. | |

Rendering issue when entering an application page
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https://docs.microej.com/en/latest/ApplicationDeveloperGuide/UI/Widgets/debug-utilities.html
https://docs.microej.com/en/latest/ApplicationDeveloperGuide/UI/Widgets/debug-utilities.html
https://docs.microej.com/en/latest/ApplicationDeveloperGuide/UI/MWT/how-to-debug.html
https://docs.microej.com/en/latest/ApplicationDeveloperGuide/UI/MWT/how-to-debug.html

& MICROE)J,

Widget Debug Utilities

Debug tools provided in the
Widget library

© MICROEJ 2025



WIDGET DEBUG UTILITIES (1/3)

The Widget Library provides several Debug Utilities to investigate and troubleshoot GUI

applications:

Check the Debug Utilities page for more information.

Print the hierarchy of widgets and styles

Print the path to a widget

Count the number of widgets or containers
Count the maximum depth of a hierarchy

Print the bounds of a widget

Print the bounds of all the widgets in a hierarchy

© MICROEJ 2025

& MICROE)J,
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https://docs.microej.com/en/latest/ApplicationDeveloperGuide/UI/Widgets/debug-utilities.html

WIDGET DEBUG UTILITIES (2/3) 2 Micwoe1

REPRODUCE THE ISSUE

* Run the example-java-widget project the on Simulator.
* Enterthe Circular Slider Page to see therendering issue:
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WIDGET DEBUG UTILITIES (3/3) & mickoe

ROOT CAUSE ANALYSIS

The background is not redrawn when the page .
shows up

Add the following code in the CircularSlider
page to print the style hierarchy of the Desktop:

@Override

protected void onShown(){
Hierarchylnspector.printHierarchyStyle(getDesktop().getWidget());
super.onShown(); °

}

The following output can be seen in the console:

=============== [ Launching on $imulator ] ===============z
simpleDock{x=0,y=0,w=720,h=1280} (coler=white, background=NoBackground, font=Font[SourceSansPro_19px-3008], horizontalAl:
--§

+
|
|
-
|
|
|
|
|

+

+

impleDock{x=8,y=0,w=44,h=1280} (color=white, background=NoBackground, font=Font[SourceSansPro_19px-3808], horizontal/
--TitleButton{x=0,6y=0,w=44 h=46} (color=white, background=RectangularBackground, border=FlexibleRectangularBorder, |
--ImageWidget{x=0,6y=46,w=44 h=1234} (color=white, background=RectangularBackground, font=Font[SourceSansPro_19px-361

OverlapContainer{x=44, y=0,w=676,6h=12808} (color=white, background=NoBackground, font=Font[SourceSansPro_19px-300], hoi

+

|
+
+

--SimpleDock{x=44,6y=0,w=676 h=1288} (color=white, background=NoBackground, border=FlexibleRectangularBorder, paddin
+--Label{x=54,y=0,w=660,h=54} (color=white, background=RectangularBackground, border=FlexibleRectangularBorder, pi
+--CircularSlider{x=54,6y=370,w=660,h=574} (dimension=0OptimalDimension[XY¥], color=white, background=NoBackground, -

--ImageWidget{x=44,6y=0,w=28,h=16} (dimension=0ptimalDimension[X¥], background=NoBackground, font=Font[SourceSansPro,

--ImageWidget{x=44,6y=1264 w=20,h=16} (dimension=OptimalDimension[Xx¥], background=NoBackground, font=Font[SourceSansi

—> There areonly transparent backgrounds used in
the widget hierarchy

© MICROEJ 2025

FIX

Check the default style configuration:

public static void addCommonStyle (CascadingStylesheet stylesheet)
Selector titleButton = new ClassSelector (TITLE BUTTON CLASSSETLECTOR) ;

EditableStyle style = stylesheet.getDefaultStyle()
style.setlolor (Demololors. DEFAULT FOREGROUND) ;
| style.setBackground (NoBackground. NO BACKGROUND) ; |

= The default style is providing a transparent background.
The CircularSlider page is not setting the background neither:

[3] *CircularSliderPage.java

@Cverride

public void populateStylesheet (CascadingStylesheet stylesheest) {
EditakleStyle sliderStyle = stylesheet.getSelectorStyle (new TypeSelector (CircularSlider.class));
sliderStyle.setFont (Fonts.gstSourceSansProl 6px700() )
sliderStyle.setExtralnt (CircularSlider. THICKNESS ID, THICKNESS);
sliderStyle.setExtralnt (CircularSlider.SLIDER COLOR ID, DemoColors.DEFAULT BACKGROUND) ;
sliderStyle.setExtralnt (CircularSlider.GUIDE THICKNESS ID, GUIDE THICKNESS) ;
sliderStyle.setExtralnt (CircularSlider.GUIDE COLOR ID, BAR COLOR);
sliderStyle.setExtralnt (CircularSlider.SLIDER DIAMETER ID, SLIDER SIZE);:
sliderStyle.setExtralnt (Circular5lider. SLJIE?_THICKNESS_I_D, SLJIE—?_THIQ{NESS} H

Fix proposals:

* Setanopaque background in the default StyleSheet (if
possible)

* Setthe background in the StyleSheet of the CircularSlider page
(at least on the top level widget of the CircularSlider page
> SimpleDock) V11Sept.2025 52
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MWT Debug Utilities

Debug tools provided in the
MWT library
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MWT DEBUG UTILITIES (1/3)

HIGHLIGHTING THE BOUNDS OF THE WIDGETS

* When designing a Ul, it can be pretty convenient to highlight the bounds of each widget
cases where it helps:

» Verify if the layout fits the expected design
* Setthe outlines (margin, padding, border)

* Checkthe alignment of the widget content inside its bounds

* Example with the Home page and the Wheel page:

MIMXRT1170 [E MIMXRT1170

Autoscroll Label Item 0

Image Widget

ltem 1

Animated image ltem 2

Slider with Value Item 3

=
w
[¢]
[
3]
=

Slider with Progress [tem 4

MICROE.J.

Circular Slider Item 5

Double Temperature Slider [tem 6

Check the Debug Utilities page for more information.

© MICROEJ 2025
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. Here are some
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MWT DEBUG UTILITIES (2/3) @ croe

MONITORING THE RENDER OPERATIONS

It may not be obvious what/how exactly the Ul is rendered, especially if:
* Awidgetis re-rendered from a distant part of the application code

* Aspecific RenderPolicy is used (e.g. OverlapRenderPolicy)

* The Widget library provides a default monitor implementation that prints the operations on the
standard output.

* The logs produced also contain information about what is rendered (widget and area) and what code
requested the rendering.

« Example with the RadioButton page (application logs after click):

rendermonitor@ INFO: Render requested on com.common.PageHelperS2 > SimpleDock > OverlapContainer > SimpleDock > List > RadioButton at {0,0 87x25} of {221,116 87x25} by
com.microej.demo.widget.radiobutton.widget.RadioButtonGroup.setChecked(RadioButtonGroup.java:47)

rendermonitor@ INFO: Render requested on com.common.PageHelper$2 > SimpleDock > OverlapContainer > SimpleDock > List > RadioButton at {0,0 87x25} of {221,166 87x25} by
com.microej.demo.widget.radiobutton.widget.RadioButtonGroup.setChecked(RadioButtonGroup.java:50)

rendermonitor@ INFO: Render executed on com.common.PageHelper$2 > SimpleDock > OverlapContainer > SimpleDock > List > RadioButton at {-221,-116 87x25} of {221,116 87x25}
rendermonitor@ INFO: Render executed on com.common.PageHelper$2 > SimpleDock > OverlapContainer > SimpleDock > List > RadioButton at {-221,-141 87x25} of {221,141 87x25}

Radio Button Radio Button

Checkthe Debug
© Money O Money Utilities page for more
Q Time Q Time . .
O Energy O Energy information.

=5
L
o]
o
=
=
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MWT DEBUG UTILITIES (3/3) O MicroEs

MONITORING THE ANIMATORS

* Since an animator ticks its animations as often as possible, the animator may take 100% CPU usage if
none of its animations requests a render.

*  MWT notifies when none of the animations has requested a render during an animator tick:

animatormonitor WARNING: None of the animations has requested a render during the
animator tick. Animations list:
[com.microej.demo.widget.carousel.widget.Carousel$1@2de6d4]

115 // init repaint task

116e this.repaintAnimation = new Animation() {

117e @Override

=118 public boolean tick(long currentTimeMillis) {
119 repaintTick():

188 // Repaint one more time for an optimized rendering.
189 —p 1f (!this.stopped || !stopped) {

=medv) this.stopped = stopped;

191 =» requestRender () ;

192 }

193 this.stopped = stopped;

194

a

* requestRender() is only executed when the widget is moving, or if the user is manipulating it.
The tick() method loops indefinitely if there is no animation to do.

—> Stop the animation when not required to save CPU time

V1.1Sept.2025 56
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K EY TAK EWAYS & MICROEJ,

« SystemView: live analysis of an application with a cross view between RTOS & VEE threads
—> bottlenecks analysis & profiling

* Flush Visualizer: show the pixel surface drawn between two MicroUl front buffer flushes
—> avoid useless redraws, improve performances

 MWT & Widget Debug utilities: detect issues with the widget hierarchy
—> debug rendering issues
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