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This application note is dedicated to illustrating how to create an application
that contains a simple music player, a video player, and an image viewer.
Some of the input and output objects used in the ViSi Genie environment
are also shown. In order to get started, the following are required:

e Any of the following 4D Picaso display modules:

gend-uLCD-24PT gend-uLCD-28PT gen4-uLCD-32PT
uLCD-24PTU uLCD-28PTU uVGA-III

and other superseded modules which support the ViSi Genie
environment

e The target module can also be a Diablo16 display

gen4-uLCD-24D series gen4-uLCD-28D series gen4-uLCD-32D series
gen4-uLCD-35D series gen4-uLCD-43D series gen4-uLCD-50D series
gen4-uLCD-70D series

uLCD-35DT uLCD-43D Series uLCD-70DT

Visit www.4dsystems.com.au/products to see the latest display

module products that use the Diablo16 processor. The display
module used in this application note is the uLCD-32PTU, which is a
Picaso/diablo16 display. This application note is applicable to
Diablo16 display modules as well.

4D Programming Cable / uUSB-PA5/uUSBPAS5-II

for non-gen4 displays (uLCD-xxx)

4D Programming Cable & gen4-IB / 4D-UPA / gen4-PA
for gen4 displays (gen4-uLCD-xxx)

micro-SD (uSD) memory card

Workshop 4 IDE (installed according to the installation document)

Any Arduino board with a UART serial port

4D Arduino Adaptor Shield (optional) or connecting wires

Arduino IDE

When downloading an application note, a list of recommended
application notes is shown. It is assumed that the user has read or
has a working knowledge of the topics presented in these
recommended application notes.
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Application Overview

It is often difficult to design a graphical display without being able to see the
immediate results of the application code. ViSi-Genie is the perfect software
tool that allows the user to see the instant results of his or her desired
graphical layout with this large selection of gauges and meters that can
simply be dragged and dropped onto the simulated module display.

The following are examples of objects used in this application.

1 Form 5 Video
N Button ' Sound
=AY Text Keyboard

. |
4

LED Digits % Image
[ Panel Cool gauge
Slider c.J Timer

0

Each object can have properties edited at the click of a button, all relevant
code is produced in the user program.

There are nine different projects combined in this application. Each project
uses one or more forms, which are in turn linked together by customised
buttons. The user can choose a project from the menu screen, and can
navigate from the project screen back to the menu screen using buttons.

Setup Procedure

For instructions on how to launch Workshop 4, how to open a ViSi-Genie
project, and how to change the target display, kindly refer to the section
“Setup Procedure” of the application note:

ViSi Genie Getting Started — First Project for Picaso Displays (for Picaso)
or

ViSi Genie Getting Started — First Project for Diablo16 Displays (for
Diablo16).
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. @ H s Workshop 4 - NoName2*(uLCD-32PTU, LANDSCAPE) — [m] X
Create a New Project BT o | ver ot o b .
2l New ﬂ % - - Backgrounds  Buttns  Digits  Gauges [0 Inputs Labels  Magic  Primitves  System/Media ¥
& Open z — =
File

Create a New Project

For instructions on how to create a new ViSi-Genie project, please refer to
the section “Create a New Project” of the application note

ViSi Genie Getting Started — First Project for Picaso Displays (for Picaso)
or

ViSi Genie Getting Started — First Project for Diablo16 Displays (for
Diablo16).

Design the Project

Everything is now ready to start designing the project.

Workshop 4 displays an empty screen, called Form0O.

A form is like a page on the screen. The form includes objects, like sliders,
displays or keyboards. Below is an empty form.

XYL

& | | object Inspector &
Form | Formo ~
Object |Formo ~

Properties Events

Name Formd
Alias Form0
Bgtype Color
Color WsLack

B Source

Press F1 for context sensitive help

Create the Splash Screen

Add a Background Image

In the Object Inspector, click on the **

symbol of the Image property.
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Object Inspector 53 % Image + Video Converter =
Form | Form0 W
Object |Formi L

Properties | Events

Mame Form
Bgtype Color
Color WcLack
Image (Mone)
Source

The standard Open file window appears and asks for an image. Browse for
any background image file desired. The 4D splash screen image is found
here: ...\StarterKitDemos.ImgData\.

Upon clicking Open, the Image-Video Converter appears and provides all
the parameters for the image.

Paosition

FPS: N/&

Frames: N/&

Image

Image

Frame 0 2 Time: 0:00:00.000 Actual size Actual size
K Output
Width: | 320 = Height: 240 =
Selection Window in Input i - &4 aé
Left: 0 = Top: 0 =
Width: | 320 = Height: 240 =
Attributes Est Size: 150.01 KB
Width: 320 Height: 240

0K > Open

Format: Jpeg Image

The left side of the window shows the original input image and its
properties; the right side, the output image and its properties. The pixel
dimensions of the 4D splash screen image file exactly fit the pixel dimension
of the display LCD (in this example, 240 by 320 pixels). To know the pixel
dimensions of your screen, kindly refer to the specification sheet.

The original input image will be automatically scaled and resized to fit the
target screen.

Click OK then under the Object Inspector, click on the '~
Bgtype property.

symbol of the

Page 7 of 67

www.4dsystems.com.au



APPLICATION NOTES

4D-AN-00016

Object Inspector o3
Form | Forma W
Object |Formi W

Properties | Events

Mame

Batype [mage| v «
Colaor B

Image 320%240_bg_player_preloader.jpg

Source

A dropdown menu appears. Choose Image. The background image should
now be displayed.

Image| W

Bgtype
Color

Create a Button

To add a button, go to the Buttons pane then click on the button icon.

' Buttons | Digits Gauges I/0 | Inputs ' labels ' Primiives  SystemMedia |§|

 Backgrounds
*“*@.@0 B com &

Click on the WYSIWYG screen to place the button.

| Formo

The button can be dragged to any desired location.
The Object Inspector on the right part of the screen displays all the
properties of the new button object, WinbuttonO0.
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[ohject Inspector i3
Form | Form0 v
Ohject | WinbuttonQ W
Properties | Events

Property Value ~
AutoSizeToPictureMo
Bevel Yes
BevelColor [Jdwehite
Caption Winbutton0
Color B dGray
Font {dWindowText, [J, Tahoma, 3, [)
Height 35
Left 204
Matrix -1
Momentary Yes
Picture (MNone)
StatusWhenOf
StatusWhenOn
Top 184
Visible Yes
Width 89
W

Feel free to experiment with the different properties. To know more about
buttons, refer to ViSi-Genie Advanced-Buttons.

Now set the following properties for WinbuttonO:

Property Value

Caption click to continue...
Height 30

Width 102

Left 216

Top 208

Create the Menu Screen

Create a New Form
A new form is needed for the menu screen. To add a new form, go to the
System/Media pane, and click on the form icon.

‘Badgonds Buttons  Dgis  Gages [0 Inputs  lsbes  Primifves  SystemMeda i
SN0V
] e LY

Upon clicking on the Form icon, a new form with a default black background

is displayed on the WYSIWYG screen. Also note that the Object Inspector
now shows a new form name, Form1.

[ﬁbject]nspector i
# Form |Forml Pw
Object |Forml W

Properties | Events

Mame Form1
Batype Colar
Color WcLack
Image Wal=)
Source
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To go back to FormO (the splash screen), click on LY and choose FormO.

[ Object Inspector 23

Form | Forml W
Pronerties s

FormO should now be displayed on the screen. Do this to navigate between
forms.

Add a Background Image

Follow the procedure described in page 7 (Create the Splash Screen — Add
a Background Image) to add a background image for the menu screen.

The 4D menu background image is found here:
..\StarterKitDemos.ImgData\.

Create the Menu Buttons
To add a button, go to the Buttons pane then click on the button icon.

Buttons | Digits  Gauges 10 Inputs  Llabels  Primitives  SystemMedia E

-»m%lwc B[ coem 8

Click on the WYSIWYG screen to place the button. The new button is now
displayed on the screen.

The Object Inspector displays the properties of the new button. Note that
the name for the new button is Winbuttonl. This property cannot be edited.
By default, button caption is the same as button name.

To change the caption, go to the Object Inspector and edit the Caption
property. Change “Winbuttonl1” to “Music player”.

Properties | Eyvents
Property Value ~
Bewvel Yes
BevelColor [ ]dwhite
# Caption
Color [ EEE
Font {dWindowText, [], Tahoma, 8, )
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Repeat the same procedure to create the other buttons.

To change the button color, click on the ™/ symbol of the Color line.

: The buttons in the 4D menu screen have the following properties:

Properties | Events
My

;;ZT;:N Eljﬂfhite Name Caption Color
Caption Music player Winbuttonl Music player Maroon
Color HiGray| - Winbutton2 Video player  Sienna
Font dwindowText, [1, Tahoma, 8, [] Winbutton3 Image viewer  Office 2003 (Olive)
Height 35 Winbutton4 Others clGray

Add a Static Text Object

A color picker window shall now appear.

Choose Maroon then click OK. Winbutton1 should be updated accordingly.

% Color Picker

Windows Colors:

Il 5ok ~
B clGreen

M doiive

M cavy v

Theme Colors:

[] office 2003 Classic ~ ~
] office 2003 (Blue)

B office 2003 (Olive)

I office 2003 (Silver)

I:l Office 2007 {Luna) W

4DGL Colars:

[ Linen ~

B MAGENTA 565 Color
OXB000(16,0,0)
— MEDIUMAQUAMAR_INE ’—‘
I raEnT MR IE “ oK

Hue: |0 Red: |128
Sat: | 240 Green: |0
Lum: |60 Blue: |0
X cancel

s [

icon.

To add a static text object, go to the Labels pane then click on the static text

T E

Buttons  Digits  Gauges  Primtives  Inputs

-

Labels

i~
System/Media

(Pt

Statictextd

Click on the WYSIWYG screen to place the text object.

The object Statictext0 now appears on the screen. It can be dragged to any
desired location. The Object Inspector displays the properties of the object.
Change the caption from “Statictext0” to “Menu”.

AutoSize
- Caption

Color
Font

Yes

=m
WcLack
(WHITE, [, Tahoma, 9, [1)
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then the user will press the “click-to-continue...” button (Winbutton0 in

To change the font properties, click on the " symbol of the Font this example) to go to the menu screen. To do this, we associate
property. WinbuttonO0 to the act of opening Form1 (menu screen).

Go back to Form0 by clicking on the I symbol and choosing FormO in

dproaT TFTETTO

Color WcLack the Object Inspector.
Font (WHITE, [], Tekton Pro Ext, 13, [Bold]) - Object Inspector =
Height 21
Left 192 Form | Formil v
Object Formao
A font editor window will now appear. Choose the desired font properties Dmnnrlﬁ_ e
then click OK.

FormO should now be displayed on the WYSIWYG screen.
Click on WinbuttonO to highlight it.

Formo
- 3 L ———

The menu screen is now complete.

—=m — — -

When WinbuttonO is highlighted, its properties are displayed in the Object
Linking Forms Inspector.

Now there are two form objects, FormO (the splash screen) and Form1 (the Now click on the Events pane.

menu screen). Upon power up, the module will display the splash screen,
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Ohject Inspector 2

Form | Form0 W

Object | Winbuttono ' w

Properties | Events

Event Handler
OnChanged

WinbuttonO generates the event onChanged when pressed. We will

associate this to Form1. Click on the ™" symbol in the onChanged line.

Properties | Events

Event Handler
OnChanged |

——m e

An On event selection window appears. Choose Form1Activate then click
OK.

On event selection

Report Message

-Forml
Form1lActivate

? & nione X cancel

At this point you might want to test your program. Jump to page 65 (Build
and Upload the Project) to do this. The module should display the splash

screen (FormO0) upon power up. When the “click-to-continue...” button is
pressed and released, the menu screen (Form1) should be displayed. To
know more about linking forms to buttons, refer to ViSi-Genie Advanced-
Buttons (page 23 — Button-Based Menu).

Create a Music Player

Create a New Form with a Background Image
Now add a new form for the music player. In this example, this is Form2.

Badcx_;rmnds " Buttons  Digits '{Ga.:ges 1f0 Inputs Labels ' Primitives -System,.fl'ﬂ'ledia |§

ﬁ%%

Add a background image to the form. The 4D music player background
image is found here: ...\StarterKitDemos.ImgData\.

Object Inspector 23
Form | Form2 W
Ohject |Form2 W

Properties | Events

Mame Form2
otype
Colar B
Image rojectModule BGs\320x2404320x240_bg_player_dear.jpa| == F
Source

The background image is now displayed.
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Form2

Add a Sounds Object
Go to the System/Media pane and click on the Sounds icon.

Badcg'u.nds Buttons  Digits  Gauges 10 Inputs  Lsbels  Primitives System/Media |§|
SONE g

There is no need to click on the WYSIWYG screen to place it as the Sounds
object is a hidden object. Also, note that the WYSISWYG screen
automatically displays FormO0. The Sounds object is always under FormO.
Only one Sounds object can be added, but it can contain multiple tracks.

The Object Inspector now shows the newly added Sounds0 object. It is
empty and contains no tracks to play.

[ Object Inspector &3

Form | Formao (¥

#Dbject Sounds0 L

Properties | Eyents

Mame Sounds0
q WavFiles

Add Tracks to the Sounds Object

Click on the WavFiles property and click on

Property Value
Mame Sounds0
WavFiles |

A WAV files window appears and shows all the tracks available.

_—y

% Wav files

&

# File Properties Channels Audio rate Byte rate Bytes/Sample  Bits/Sample

1

o OK X cancel

@ Up @ Down = Delete
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2 Add Add Customized Track Buttons to Control the Sounds Object
. . . =3 . .
The list is empty. To add a track, click on the Add button, Go back to Form2 (the music player screen) and add a button object.
The standard Open file window appears.
% Open Form2
[ 1 (.
T , « Picaso » RunDemos_Com... v O Search RunDemos_Complete @ l
Organize Mew folder =+ 0 @ ; ==
0 Favorites = MName '] &
B Desktop | RUNDEMOS.4DWork
4 Downloads . RUNDEMOS_edited. 4DWork .
| Recent places | uSD Files ::IEIE_EEIZL[E
%# Dropbox
ﬁ_l\l_il‘;l‘raries - N ®
File name: || v| Wav Files v
14 58 [
Browse for any desired WAV file, and click Open. The track list will be
—_ | = |

updated. In this example, four WAV files are added. The wav files used in

this example are found here: ...\StarterKitDemos.ImgData\.

Change the Caption property value from “Winbutton5” to “Track 1”.

% Wav files - = ) . . B . .

A button can display an icon. Click on in the Picture property field.

# File Properties Channels Audiorate Byte rate Bytes/s Bits/Sz

1 BDDGMNWM Standard Canonical PCM 2 44100 88200 2 8 Picture (None) [ -

2 SPACEWAY  Standard Canonical P(CM 1 22050 22050 1 8

3 MOOCH.WAV  Standard Canonical PCM 2 44100 83200 2 8 . . . .
The standard Open file window asks for an image. Browse for any desired

4 HAWBLUWAV  Standard Canonical PCM 2 44100 83200 2 8 . : . . . . .
image file. The image file used in this example is located here:

* X Cancel Se Ad ...\StarterKitDemos.ImgData\. Winbutton5 now is displayed below.
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To make Winbutton5 look nicer, input the following property values.

Properties | Events
Mame Winbuttons
El appearance
Alignment Center
Layout Mone
Picturedlignment  Center
Height 25
Left 43
Top [=1H]
width 120 Add another button below the Track 1 button, but this time use another
image file as an icon. The image file used in this example is found here:
The customized button will now look like as shown below. .\StarterKitDemos.ImgData\.

Repeat this procedure to come up with four track buttons, as shown below.
Change the captions accordingly.
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]'-Férmz

Add Customized Play, Pause, and Stop Buttons to Control the Sounds

Object

Now add another button to the music player screen. This will be the Play

button. In the Object inspector, click on ™

in the Picture property field.

Picture (Mone)

The standard Open file window asks for an image. Browse for any desired
image file to be used as a play button icon. The image file used in this
example is located here: ...\StarterKitDemos.ImgData\. Winbutton9 is now

displayed below.

Now apply the following property values to the Play button.

Property Value
Mame Winbuttond
[El Appearance
Alignment Center
Layout Maone
PFicturealignmer Center

Caption

Height 35
Left 36
Top 172
Width 35

The final appearance of the play button is shown below.

Form2

Add two more button objects — the Pause and Stop buttons.
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The image files used as play, pause, and stop icons in this example are Control the Sounds Object Using the Track Buttons
located in a single folder. The Play, Pause, and Stop buttons have the same Now we will associate each of the four track buttons to the corresponding
properties, only the icon image files are different. WAV file in the track list.

When finished, the music player screen will look like as shown below.
\ Button name  Button caption  Wauv file to play \

Winbutton5 Track 1 BOOGMN
Winbutton6 Track 2 SPACE
Winbutton7 Track 3 MOOCH
Winbutton8 Track 4 HAWBLU

Click on Winbutton5 or the Track 1 button. In the Object Inspector, go to

the Events pane and click on the ™/ symbol.

Object Inspector &3
Form  Form2 v
3 ' Object | Winbutton5 ' v
Properties | Events

Event Handler

OnChanged e k

An On event selection window now appears. Choose Sounds0TuneO then
click OK.
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On event selection

Report Message
-Form0
FormQActvate
SoundsOPause
SoundsOPlay
Sounds0Stop
Sounds0Tuned -
SoundsOTune 1
Sounds0Tune2
SoundsOTune3
-Forml
FormlActivate

-P

The Events pane is updated.

(9 nore X Cancel

Properties

Event Handler
OnChanged Sounds0Tuned

When the Track 1 button is pressed and released, the onChanged event is
raised and sends the command SoundsOTune0. The command
Sounds0TuneO0 stands for Tell the SoundsO0 object to play the first song in the
track list.

Now select the Track 2 button. In the Object Inspector, go to the Events pane

and click on the =
time choose Sounds0Tunel and click OK.

symbol to open the On event selection window. This

On event selection

Report Message
-Form
FormOActivate
SoundsOPause
SoundsOPlay
Sounds0Stop

SoundsOTuned
SoundsOTunel -
SoundsOTune2

SoundsOTune3
-Forml
FormlActivate

W X Cancel

*

When the Track 2 button is pressed and released, the onChanged event is

raised and sends the command SoundsOTunel. The command
SoundsOTunel stands for Tell the Sounds0 object to play the 2nd song in the
track list. The table below shows the association of the buttons to the wav
files.

Button name  Button caption = Command Wav file to play
Winbutton5 Track 1 SoundsOTune0 BOOGMN
Winbutton6 Track 2 SoundsOTunel SPACE
Winbutton7 Track 3 SoundsOTune2 MOOCH
Winbutton8 Track 4 SoundsOTune3 HAWBLU

Using the table above as a guide, continue associating the two remaining

buttons.
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Control the Sounds Object Using the Play, Pause, and Stop Buttons Object Inspector =

When the Track 1 button is pressed and released, the first song in the track

list will be played. To add more control over the Sounds object, a pause Farm [ -

button can be added. On the WYSIWYG screen, click on the Pause button. Obgect | Winbutton -

In the Object Inspector, go to the Events pane and click on the ™ symbol to

open the On event selection window.

Properties | Events

Event Handler

Onchanged «

The On event selection window opens.

On event selection

Report Message
-Form0

FormOActivate
»
SoundsOPlay
Sounds0Stop
SoundsOTuned
SoundsOTune 1
SoundsOTune2
SoundsOTune3
-Forml
FormiActivate

» & none X cancel

Select SoundsOPause then click OK. The command SoundsOPause stands for
Tell the Sounds0 object to pause playing the track.

To resume playing the track, we will use the Play button. Click on the Play
button on the WYSIWYG screen to configure it.
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On event selection

Report Message
-Form(
FormOActvate
SoundsOPause
Sounds0OPla

=

Sounds0Stop
SoundsOTune0
SoundsOTune 1
SoundsOTune2
SoundsOTune3
-Forml
FormlActivate

» @ MNone x Cancel

The command SoundsOPlay stands for Tell the SoundsO0 object to resume
playing the track being currently paused.

To stop playing the track, the Stop button can be configured to send the

In the Object Inspector, go to the Events pane and click on the ™ symbol to command Sounds0Stop when pressed and released. Follow the steps

open the On event selection window. Select SoundsOPlay then click OK. taken when configuring the Pause and Play buttons. This time, select
Sounds0Stop when the On event selection window appears.
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Stop button

On event selection

Report Message
-Form(

FormOActivate

SoundsOPause

SoundsOPla

SoundsOTune0
SoundsOTune 1
SoundsOTune2

and maximum is 100, so the properties of the slider object should be defined
properly in the Object Inspector.

0Object Inspector &
Form | Form2 W
Object | Sliderd W

SoundsOTune3
-Forml
FormlActivate

O e

Command

x Cancel

The command Sounds0Stop stands for Tell the Sounds0 object to stop
playing the track.

Control the Volume Using a Slider Object

It is also possible to control the volume of the Sounds object. A Slider object
can be used to accomplish this. Go the Inputs pane and click on the slider
icon.

 Backgrounds  Buttons  Digits  Gauges 1O Inputs  Llabels  Magic  Primitves  System/Media

oon: ‘:-‘r-:ﬁ N

a3

When the Slider icon is highlighted, click on the WYSIWYG screen to place a
slider object. Drag the object to any desired location. Minimum volume is O

Properties | Eyents

Property
Manvalue

Minvalue

Value
100
o]

The slider object in the 4D music player screen has the following additional

properties:

Property
Mame

BorderColar
Height
Left

El palette
High
Low

Top

Width

Value
Slider (|
lraroon

176
284

[rerU

[]DARKKHAKI
12
22
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The updated WYSIWYG screen is now shown below. The On event selection window appears. Select SoundsOVolume and click
OK.

On event selection

Report Message ~

-Form(
»
2 WinbuttonDSet

-Forml

Winbutton 15et

Winbutton25et

Winbutton3set

Winbutton45et
-Form2

Winbutton 105et

Winbutton115et
Wilimha 1Hmn BSet

3 | & none X cancel

The Events pane is now updated.

Go to the Events pane of the Slider object and click on the ) symbol in

the OnChanging line. Object Inspector 53
Form | Form2 W
Object Inspector b COhject | Slider0 W
Form | Form2 w Properties | Events
Object | Slider l v Event Handler
Events OnChanged
i =
Properties OncChanging S ounds0Volumel F
Event Handler
OnChanged
OnChanging |__,____.._,______ h
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The command SoundsOVolume stands for Tell the Sounds0O object to set
volume to the value sent.

Add a LED Digits Object to Display the Volume Level

The LED digits object will display the volume level when the slider object is
moved. To add a LED digits object, go to the Digits pane and select the first
icon.

[E.ll:h:ns .Digits rGa.:ges * Primitives -(Iml_ﬂs ' Labels '(Eyﬂtan,ﬂ'ﬂeﬁa

S ED]
0 EE o H

Click on the WYSIWYG screen to place it.

Go to the Object inspector and set the following property values.

Object Inspector
Form | Form2
Ohject |Leddigits0

Properties | Events

Property Value
Decimals ]
Digits 3
Height 27
Left 215
H palette
High [ dlLime
Low WcLack
Top 116
Width 58

The updated appearance of the LED digits object is shown below.
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Form2

Now we associate the Slider object to the LED digits object. First, select the

When the On event selection window appears, choose LeddigitsOSet under
Form2 (the music player screen) and click OK.

On event selection

-Forml ~
Winbutton 15et
Winbutton 25et
Winbutton 35et
Winbutton4set
-Form2
m)
Winbutton 105et
Winbutton 115et
Winbutton 55et
WinbuttonaSet

Winbutton7Set
Wilinh iHmn RS et

@ MNone x Cancel

v

. |

slider object. Go to the Object Inspector and go to the Events pane. Click on The command Leddigits0Set stands for Tell the LeddigitsO object to display

the =" symbol in the OnChanged line.

Form | Form2

Object | Slider0

Event
OnChanged
OnChanging

Object Inspector

Properties | Events

Handler

——m e ——

SoundsOValume

the value sent.

Add Static Text Objects
We will now add the texts “Playlist” and “volume”.

- - . - — . . r—\.
[B.ll:lmns Digits  Gauges  Primitves  Inputs Labels System/Media \

E

Click on the WYSIWYG screen to place a text object.
The object Statictextl now appears on the screen. It can be dragged to any
desired location. The Object Inspector displays the properties of the object.
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Change the caption from “Statictextl” to “Playlist”. Edit the other

properties as desired.

Object Inspector

Form | Form2

Property
Marne

AutoSize
» Caption

Object |Statictextl

Properties | Events

Value
Statictextl

fes

&3

Add another text object (volume) to the WYSWYG screen by following the
same procedure. This time change the caption from “Statictext2” to
“volume”. When finished, the screen should look similar to the one shown

below.

Link the Music Player to the Menu Screen
Jump back to Form1 (the menu screen) by choosing Form1 in the Object
Inspector.

[ﬂhject Inspector 22

Form | Formal W
Object Forma
Proper Form2

The menu screen should now be displayed. Select the Music player button.
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On event selection

Report Message
-Form0

FormOQActvate
SoundsOPause
SoundsOPlay
Sounds05top
SoundsOTuned
SoundsOTune 1
SoundsOTune2
SoundsOTune3

-Form2
Form2Activate
= Qe | [ X cas

In the Object Inspector, go to the Events pane and click on the symbol. When the Music player button is pressed and released, the screen will

Object Inspector £ display the music player screen. Now we need to add a Home button to
Form Formi v allow the user to navigate back to the menu screen.
Ohject | Winbutton1 W

Propertics | Events Go to Form2 (the menu screen) by choosing Form2 in the Object Inspector.

Event Handler
OnChanged = h [ Object Inspector | b
_Fl:urm Form2 W
The On event selection window appears. Select Form2Activate then click Object Eﬂf
OK.

When Form2 is displayed, click on any of the Play, Pause, and Stop buttons.
In this example, the Stop button is selected.
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Press Ctrl + C to copy, and Ctrl + V to paste. A copy of the Stop button is Drag the button to the lower right part of the screen or to any desired
placed on the screen. location. Go to the Object Inspector and remove the existing caption

property value (leave it as blank). Replace the icon image file. The 4D Home
button icon image file is found here: ...\StarterKitDemos.ImgData\. Go to

the Events pane and click on the ™ symbol to change the existing
command.

Object Inspector 2

Form | Form2 v

Object | Winbutton12 W

Properties | Events

Event Handler
OnChanged Sounds0Stop| |h
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On the On event selection window, choose Form1Activate instead, and then
click OK.

On event selection

Report Message
-Form

FormOActivate
SoundsOPause
SoundsOPlay
Sounds0Stop
SoundsOTuned
SoundsOTune 1
SoundsOTune2
SoundsOTune3

-Form1l
Form1Activate -
» & tone X cancel

When the Home button is pressed and released, the menu screen will be

displayed. The complete music player screen is now shown below.

e T ——
Now is a good time to test your program. Go to page 65 (Build and Upload

the Project) of this application note to do this. The display module used in
this example has a resolution of 240x320 pixels. For screens with a
resolution other than 240x320 pixels, the location of the objects on the
screen may need to be adjusted. To know the resolution of your screen,
refer to the specification sheet.

To know more about the Sounds object, refer to ViSi-Genie Play Sound. To

know more about input objects such as the Slider, refer to ViSi-Genie Inputs.

To know more about the Button object, refer to ViSi-Genie Advanced-

Buttons.
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Create a Video Player

Create a New Form with a Background Image
The video player in this example has three forms — Form3, Form4, and
Formb5. Each form displays a video — VideoO, Video1l, and Video2.

Now create the first form for the video player, Form3. Go to the
System/Maedia pane and click on the form icon.

‘Badgonds  Buttons  Dights "-:;mges Jo It L Prmbes  Syemeda |y

A new form will be displayed. Add a background image to the form. The 4D
video player background image is located here:
..\StarterKitDemos.ImgData\.

Object Inspector 23
Form | Form3 W
Ohject |Form3 W

Properties | Events

Mame Form3
- Bgtype Image
Color .
Image \320x240\320x240_ba_player_preloader.jpa |iE h

The WYSIWYG screen is updated accordingly.

Form3

Add a Video Object
In the System/Media pane, select the video icon. Click on the WYSIWYG
screen to place it.

Backyonds  Buttns  Digs  Gauges O Inputs  Labels  Prmitves  SystemMeds \§|
= i Yy T ) .-I.",r
TTYIE 1

A standard Open file window appears. Browse for any desired video file. The

video file used in this application is  found here:
...\StarterKitDemos.ImgData\. The new video object, Video0, is now placed

on the screen.
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;rfbrm37
e

The video object can be resized and dragged to any location. Its properties
can also be edited in the Object Inspector. Feel free to experiment with the
values. Video0 in this example has the following properties:

Ohject Inspector

Form | Form3
Object | VideoO

Properties | Events

Property Value

Mame Videaol
Frames

Height 194

Left 8

Source

Vigible Yes

Top 3

Video SHORT L. WMV
Width 302

&3

Now go to the Object Inspector and click on the ™=
property line.

symbol in the Video

Ohject Inspector

Form | Form3
Ohject | VideoO

Properties | Eyvents

Property Value
Video GHORT 1.WMV]
Width 302

-

The Image + Video Converter window appears.
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% Image + Video Converter - O

Position Image Image
Frame 0 = Time: 0:00:00.000 Actual size Actual size
Output
Width: (302 3 Height 134 3

Selection Window in Input

Left: 0 = Top: 0 2 Start Frame: 0 %+ End Frame: 604 3
Width: 320 A Height 240 = Frame Delay: |33 2]
Attributes Est Size: 67.5MB E st Duration: 0:00:19.932
Width: 320 Height: 240
FPS: 30 Frames: 605 @Qpen x Cancel

Length: 0:00:20.200

The left side shows information about the original input video; the right side
shows information about the output video. Properties of the video object
can also be edited here.

Below the input video, there is a slider for selecting a frame. Drag the slider
horizontally and note how the frame shown and the frame number are
updated accordingly.

Frame

Frame number

Slider (drag
horizontally)

—

%.
%,

Pasition
Frame |54

Image
= Time: 0:00:01.799 Actual size

Form3 plays a sequence of the video file - frames 0 to 242 only. This is
possible by editing the Start and End Frame values in the Image + Video
Converter window (right side).
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Image

Scaled

Output ,
Width: 302 5 Height: 194 3

Start Frame: 0 : End Frame: 242 &

| Frame Delay: 33 =

Est Size: 27.04 MB E st Duration: 0:00:07.936

 OK > Open

Frames 0 to 242 can be viewed using the frame slider. Also, note that the
value for Frame Delay is 33, the unit of which is in milliseconds. Frame delay
defines how fast the frames are displayed. Click OK to close the Image +
Video Converter window.

Refer to ViSi-Genie Play Video for a more detailed discussion of the
parameters in the Image + Converter window and to know more about

playing a video object in ViSi Genie in general.

Add a Timer Object
A timer object is needed to play the video. Go to the System/Media pane
and select the timer icon.

Badgoinds  Buttns  Dgs  Gages [0 I labes  Pimbves  stmMeds |

Note that the WYSISWYG screen displays Form0. The timer object is always

under Form0O, just like the Sounds object. The timer object raises an event
at a given pace, for example every 1000 milliseconds.

[ Object Inspector 22
Form | Form0 W
Object | TimerO W

Properties | Events

Property Value
Mame TimerQ

Enabled fes
* Interval 1000

Now change the value of Interval from 1000 to 33 (milliseconds). Every 33

ms, TimerO raises the event called OnTimer.
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Mame

Enabled
- Interval

Object Inspector

Form | Formo
Ohject | TimerQ
Properties

Property

Events

Value
TimerQ
Yes

53

The OnTimer event can be
VideoONextFrame to VideoO.

configured to

send the command

Object Inspector

Form | Formo
Object |TimerQ

Froperties | Events

Event
* OnTimer

Handler

VideoOMextFrame

The command VideoNextFrame stands for Tell the VideoO object to show

the next frame.

Every 33 ms, Timer0Q
raises onTimer event

—

sends the command
VideoONextFrame

i

&

VideoO shows the
next frame

Every 33 ms, a new frame will be displayed. As a video is a succession of still
images or frames, changing the frames quickly enough creates the
impression of a movie.

It is also important to note that the value of Frame Delay (VideoO) is equal
to the value of Interval (Timer0).

Object Inspector p] Object Inspector £
Form | Form0 W Form | Form3 W
Object | Timer0 w Cbject | Videal ¥
Properties | Events Properties | Events
Property Value A Property Value ~
Interval 33| o e FrameDelay 33 v

Add Play, Pause, and Back Buttons to Control the Video Object

Now create the Play, Pause and Back buttons. These are similar to the Play,
Pause, and Stop buttons previously created in the Music Player. Follow the
procedure described in page 17 (Create a Music Player - Add Customized
Play, Pause, and Stop Buttons to Control the Sounds Object) to create the
buttons for the video player. The icon image file used for the Back button is
found here: ...\StarterKitDemos.ImgData\.

When finished, the screen will look similar to the one shown below.
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Select the Play button, Winbutton13 in this example. In the Object

Inspector, go to the Events pane. Click on the **

event selection window.

symbol to open the On

Ohbject Inspector

Form | Form3
COhject | Winbutton13

Properties | Events

Event
OnChanged

Handler

PR —

Select TimerOPlay then click OK.

On event selection

SoundsOPause
SoundsOPlay
Sounds0Stop
SoundsOTunel
SoundsOTune 1
SoundsOTune2
SoundsdTune3
TimerOPlay
Timer0stop
-Form1

FormlActivate

-Form2
Frrm JArtivats

W

® o

X Cancel

The command TimerOPlay stands for Tell the Timer0 object to start the timer

and raise an event every defined delay.
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The logic is that the play button controls the timer, which in turn controls

the video. Therefore, the play button controls the video indirectly through
the timer.

When

Every 33 ms, sends the
pressed, Play Sends the . y . VideoO shows
j TimerO raises command
raises command K ] the next
i onTimer VideoONext
OnChanged TimerOPlay frame
event event Frame

Similarly, the logic is that the pause button controls the timer, which in turn
controls the video. Therefore, the pause button controls the video indirectly
through the timer.

Again, the video frame delay must be equal to the timer interval.

Now configure the Pause button as shown below.

Object Inspector 23
Form | Form3 v
Object | Winbutton15 W

Properties | Events

Event Handler
OnChanged

The command Timer0Stop stands for Tell the Timer0 object to stop the
timer and no longer raise events.

When
pressefi, Sends the - . VideoO stops
Pause raises command Timer0 stops Does nothing lavin
OnChanged Timer0Stop playing
event

To resume after pause, press the Play button again.

The Back button is used here to show the first frame of the video object.
Configure the Back button as shown below.

Object Inspector B
Form | Form3 W
Object | Winbutton14 W

Properties | Events

Event Handler
OnChanged VideoOFirst
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The command VideoOPrevious stands for Tell the VideoO object to show
the first frame. The Back button controls the VideoO object directly in this
case, without the use of the Timer0 object.

The video player in this application uses a single video file for all the three
forms. The first form shows the beginning part of the video, the second
form shows the middle part, and the third form shows the last part.

@ » & Form3 Filel VideoO Beginning 0to242  Timer0
% Form4 Filel Videol Middle 243 to 484 Timerl
When Form5 Filel Video2 End 485 to 604 Timer2
pressed, Back Sends the VideoO goes
raises command b_""Ck to the This is possible by configuring the First and Last Frame values of each
OnChanged VideoOFirst first frame . . . .
ovent video object in the Object Inspector.

Create the 2nd and 3rd Forms for the Video Player Object Inspector Object Inspector Object Inspector
Follow the pr re for creating the first form of the vi layer
ollow the procedure for creating the first form of the video playe Form | Form3 Form | Forma Form | Eorms "
(Form3) in creating the second and third forms, Form4 and Formb5. Three
. . . . . . . Object | VideoO Object |Videol Object |Video2 W
different video files can be played, using three different timer objects.
Properties | Events Properties | Events Properties | Events
Form File Video Object Timer Object Property Vzlue :DDEFW ::'uel :mper‘fv i:luez
. . . M VideoO ame iaeo ame ideo
Form3 Filel VideoO Timer0 ame e
: : - =l Frames =] Frames [=] Frames
Form4 F!Ie 2 V!deol T!merl First 0 First 243 First 435
Form5 File3 Video2 Timer2 Last 247 Last 434 Last 504
Each timer object corresponds to a video object, so be careful in
configuring the control buttons in each form.
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Create the Navigation Buttons

After having created the three similar forms for the video player, we will
now create the navigation buttons. See the final appearance of the video
player below.

Form3

Pressing and releasing each of the form navigation buttons (video 1, video
2, and video 3) displays the corresponding form (Form3, Form4, and Form5).
The home button is used to navigate back to the menu screen.

The form navigation buttons used in this application have the following
properties.

Object Inspector i3
Form | Form3 "
Object | Winbutton 16 W Caption video 1
Properties | Events Height 30
Left 124
Proper Value
=l Top 206
Mame Winbutton 16
-
H appearance Width 45

Layout Mone

PictureAlignmer Center

The image file used as icon for the video navigation buttons is found here:
...\StarterKitDemos.ImgData\.

Now create the two remaining video navigation buttons as well as the
home button. The home button is identical to the music player home
button. Do the same for the second and third forms. Linking of the
navigation buttons to the corresponding forms is left as an exercise for the
reader.

Link the Video Player to the Menu Screen

The final step, before testing your program, is to link the first form of the
video player (Form3 in this example) to the menu screen. Go to the menu
screen and configure the video player button as shown below.

Refer to ViSi-Genie Play Video to know more about playing a video object in
ViSi Genie.
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[ﬂbject]nsp-ectur 3
Form | Formil W
Ohject | Winbutton2 W

Froperties | Events

Ewvent Handler
OnChanged Form3Activate

Now you can test your program. Jump to page 65 to for the procedure.

Check if the control and navigation buttons are working properly.

Create an Image Viewer

The image viewer in this application is composed of four forms, each
displaying an image and containing navigation buttons. Each page has next,
back, and home buttons.

Create the First Form
Add a new form to the image viewer.

Backgounds  Buttons  Digs  Gauges 1O Inputs  labek  Prmifves  SystemMeda |m

ﬁ‘ﬁﬁsﬁ

Add a background image for the new form, Formeé in this example. This will
be the first image shown. The image file used in this application is found
here: ...\StarterKitDemos.ImgData\.

Object Inspector B2
Form | Formé W
Object |Formé W

Properties | Eyents

Mame Forma
Bgtype Image
Color WcLack
Image stairs. jpal

The WYSIWYG screen is updated accordingly.
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: erormG

Create the Navigation Buttons
Now add the navigation buttons shown below.

Formé

The image files used as icons are found here:
...\StarterKitDemos.ImgData\. Now link the Home button to the menu
screen (Form1).

[ Object Inspector 23

Form | Forme v
() Object |Winbutton22 L
B Properties | Events

Event Handler
OnChanged Form lActivate

Create the 2nd, 3rd, and 4th Forms

Follow the procedure for creating the first form to create the three
remaining forms of the image viewer. Use any image file desired. The image
files used as background images in this example are found here:
..\StarterKitDemos.ImgData\. Also, do not forget to configure the
navigation buttons in each form properly. The Next button will allow the
user to navigate to the next form which shows another image. The Back
button will allow the user to navigate back to the previous form.

Link the Image Viewer to the Menu Screen
Go back to the Menu screen and select the Image Viewer button.
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Form1 7 7 - To test your program, go to page 65. Check if the navigation buttons for

the image viewer are working properly.

Input and Output Objects: Trackbar — Meter and LED Digits

The three remaining forms in this application show the reader some of the
different input and output objects used in ViSi Genie and the basic ways of
using them. For a more detailed discussion of input, output, and combined
objects, refer to ViSi-Genie-User-Guide.

Shown below is the complete appearance of the Trackbar — Meter and LED
Digits form (Form10 in this example).

Form10

Configure it as shown below.

Object Inspector o
Form | Form1l W
Object |Winbutton3 W

Properties | Events

Event Handler
OnChanged FormaActivate

Formeé here is the first form of the image player. When the Image Viewer — B T —
button in the menu screen is pressed and released, the first form of the The user vertically drags the slider of the Trackbar object, which is the input.
Image Viewer will be displayed. The needle of the Meter object points to the corresponding value in
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response to the movement of the Trackbar slider in real time. The LED Digits
object will then display the value when the user is done moving the Trackbar
slider. The Meter and LED Digits objects are the output. The Next, Back, and
Home buttons are added for navigational purposes.

Create a New Form with a Background Image

‘Backgounds  Buttons  Digits 10 Inputs  Llebels  Primitives

ﬁ@ﬂﬁ
N

A new form will be displayed. Add a background image to the form. The 4D
input - output background image is located here:
..\StarterKitDemos.ImgData\.

SystemMedia Q

Object Inspector o3

Form  Formal0 v
Ohject | Form10 L

Properties | Events

Mame Form 10
Batype Image
Color WeLack

Image 320x240_bg_player_default_menu_nologo.jpg

=

The WYSIWYG screen is updated accordingly.

Form10

»i

Add a Trackbar Object

Go to the Inputs pane and click on the Trackbar icon.

[Bada_m.nds' Buttns  Digs  Gauges 10 Inputs

005 LETI/

rIII.

Primitves  SystemMeda N

Click on the WYSIWYG screen to place it.
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The object can be dragged and resized as desired. Feel free to experiment
with the properties in the Object Inspector. The Trackbar object in this
application has the following properties.

Object Inspector s
Form | Form10 v
Object | Trackbard W

Properties | Events

Mame TrackbarD
BorderWidth 5

Color [CIran
Freguency 10

H GutterBevel

BorderColor [ ]WHITE
BorderWidth 0

TnnerColor  [BLACK
InnerHighlight [ ]dBtnHighlight
InnerQutiine  MNone
Innershadow []dBtnShadow
InnerSpace a

InnerStyle Lowered
Innerwidth 1

OuterColor [ |dBtnFace
OuterHighlight [_]dBtnHighlight
CuterQutline  Outer
Qutershadow []dBnShadow
QuterSpace 0
OuterStyle Raised
Cuterwidth 1
Visible Yes
GutterColor | el
GutterWwidth 7

Height 164
Left 24
Maxvalue 100
Mirrvalue 0
Orientation Vertical
ScaleOffeet 2
TickColor | [l
TickMarks Both
Top 40
Visible Yes
Width 31

The customised Trackbar object (TrackbarQ) is updated in the WYSIWYG
screen.

Create a Meter Object
Go to the Gauges pane and select the Meter icon.

[Bada_m.nds ‘(\,Bjtlms ‘il]g‘ts Gauges rI,'t} {\,Irmm ‘{\_Ld:ids ‘{\_Pl'hl'ﬁ'l.‘ES ‘{\_Srsim,llleda h Q

N BOC | B

Click on the WYSIWYG screen to place it.

IUL
L[]
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The object can be dragged and resized as desired. Feel free to experiment
with the properties in the Object Inspector. The Meter object in this
application has the following properties.

The customised Trackbar object (Trackbar0) is updated.

Create a LED Digits Object
Go to the Digits pane and click on the LED Digits icon.

Buttons Digits

Gauges  Primitves  Inputs

E ° -

Labels  System/Media

Click on the WYSIWYG screen to place it. The LED Digits object in this
example has the following properties.

Object Inspector

Form | Form10

Object | Leddigits1

Property
MName
Color
Dedmals
Digits

Properties | Eyvents

Value
WcLack
0

3

Height
LeadingZero
Left
OutlineColor
H Palette
High
Low
Top
Visible
Width

35
Yes
160
WcLack

[ dlLime
WcLack
168

Yes

94

The WYSIWYG screen is updated.
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Add Static Text Objects Link the Input and Output Objects
Text objects will be added to label the different parts of the form, as shown Now, the objects need to be linked — moving the trackbar updates the meter
below. and the LED digit display.

Select TrackbarO and go to the Events pane of the Object inspector. Click on

the ™ symbol in the OnChanging line to open the On selection window.

Object Inspector

Form | Form10
Object | Trackbard

Froperties | Events

)k A

)

Event Handle:

IV ) milideles

LED Digits OnChanged
OnChanging| _ e

r

———— e e

We will now add the text “Input”. Select Meter0OSet and click OK.

Buttons Digits Gauges Primitives Inputs Labels SystemMedia

Click on the WYSIWYG screen to place a text object.

The object Statictext3 now appears on the screen. It can be dragged to any
desired location. The Object Inspector displays the properties of the object.
Change the caption from “Statictext3” to “Input”. Edit the other properties
as desired. Do the same for all the remaining text labels.
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On event selection

Report Message
-Form0
SoundsdVolume
Winbutton0Set
-Forml
Winbutton15et
Winbutton2set
Winbutton3set
Winbutton4set
-Form10

Leddigits 15et

-Form2
Leddigits0Set
Slider0set

v

O e

x Cancel

Note that MeterQSet is under Form10. When working with multiple forms

and objects, things may get mixed up.

The Events pane for TrackbarO is now updated accordingly.

Properties

Event
OnChanged

Object Inspector

Form | Form10
Object | Trackbard
Events

Handler

* OnChanging MeteriSet

&3

Moving TrackbarO raises the OnChanging event. When the OnChanging
event arises, a message is sent to Meter0 with the value.

When dragged, Sends the
TrackbarO raises command
OnChanging event  Meter0Set

MeterO0 displays the value

Select Meter0 and configure it as shown below.

Object Inspector

Form  Formal0
Object |Meterd

Properties | Events

Event Handler
OnChanged Leddigits 15et
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When Meter0 receives and displays a new value, it raises the OnChanged
event. When the OnChanged event arises, a message is sent to Leddigits1

with the value.

When Meter0 receives a Sends the
new value, it raises the command
OnChanged event Leddigitslset

Leddigits1 displays the value

In summary:

OnChanging OnChanged

=

For more information on OnChanged and OnChanging events, refer to ViSi-
Genie onChanging and onChanged Events.

Add the Navigation Buttons
The navigation buttons are similar to those created in the image viewer.

Creating and configuring these buttons are left as an exercise for the reader.
The image files used as button icons in this form are found here:
...\StarterKitDemos.ImgData\. When finished the final form should look
similar to the one shown below.

! miliolts

Sl /O

Link the Trackbar - Meter and LED Digits Form to the Menu Screen
Before testing your program, go to the menu screen and configure the
Input/Output button as shown below.
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Object Inspector xS
Form | Formil W
Object | Winbutton4 W

Properties | Events

Event Handler

OnChanged gelguplftafEie

Go to page 65 for the procedure on how to build and upload your project.

Input and Output Objects: Keyboard — External Host Processor

This form shows the possibility of using a customized keyboard as an input
and an external host processor as an output.

Add a Customized Keyboard Object
After having created a new form with a background image, go to the Inputs
pane and select the keyboard icon.

[El.ltl.‘nls' | Digits  Gauges  Primitives Inputs "Labels  SystemMedia

OC:E

Click on the WYSIWYG screen to place it.

The object can be dragged and resized. The properties can be edited in the

Object Inspector. Now click on the ™
the Object Inspector.

symbol in the KeyboardType line of
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Object Inspector 2 % Keyboard Editor
Form | Formi11 w E SIE T . Keyboard Width
(IQWERTY () Mumeric {icelphone () Empty (®) Custom _

Object | keyboardo W | Keybaard Herght

Properties | Events 7 8 9

Property Value A

KeyboardType — HETUI=SANA e

The Keyboard Editor window appears. Select Custom for the Keyboard

Type.
Change the Keyboard Width and Height to 121 and 161, respectively. Click

%
l OK. The WYSIWYG screen is now updated.

Keyboard Type

(JQWERTY () Numeric () cellphone () Empty (®) Custom

Then click on the Load button on the lower left part of the window.

/o ETR

A standard Open window file appears and asks for a keyboard layout file.

The keyboard layout file used in this application is found here:
...\StarterKitDemos.ImgData\. After selecting the file, click open. A

customized keyboard now appears.

www.4dsystems.com.au
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For a detailed discussion on customizing keyboards, refer to ViSi-Genie
Customised Keyboard.

Add Image Objects
To add an image object, go to the System/Media pane and click on the image
icon.

| Backgrounds  Buttons  Digits \\Ga.lga'. ‘1o CInputs  Labels  Primitves | System/Media

ﬂ%@ E S

Click on the WYSIWYG screen to place the object. A standard Open window
appears. The image files used in this example are found here:
..\StarterKitDemos.ImgData\. The image objects can be resized and
dragged. The properties can be edited in the Object Inspector. The
WYSIWYG screen is now updated.

7 8 9

4 5 6

1 2 3
Cancel 0

Refer to ViSi-Genie Show Image for more information on adding image

objects in ViSi Genie.

Add Static Text Objects

The text objects are used to label the different parts of the form. Follow the
procedure described in the previous forms to complete the labels as shown
below.

Dutp
7 8 9
4 5 6
|7 =
1 2 3
Cancel 0 AL\
U DIQ O

Add the Navigation Buttons

The navigation buttons are similar to those created in the image viewer.
Creating and configuring these buttons are left as an exercise for the reader.
The image files used as button icons in this form are found here:
...\StarterKitDemos.ImgData\. When finished the final form should look
similar to the one shown below.
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Output @

Serial

Cancel

Host processor

(€]

Build and upload the program. Go to page 65 for the procedure.

Serial Data
To view the serial data from the keyboard, we will use the GTX (Genie Test

Executor) tool. Eject the uSD card from the PC and plug it in to the uSD slot
of the display module. Select the Tools menu and click on the GTX button.

[ﬁ Home  View | Tools | Comms  Project
AR @ & 4 21 (2

Boot usD PmimC Termlnal Termlnal Touch 4DGL
usD  REMUMbEr L ter Loader "TE' 9600 115200 Calibration UVGA Link Gm‘

A new window appears and displays the forms and objects created. Click
on Form11 to activate the customised keyboard form. The module will

now display the keyboard form.

Cancel

SN
O | N | U1 | G
(@)]

B

Press and release any of the keyboard buttons and notice the

corresponding outputs on the right side of the GTX window.
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? 12:14:02 . =80 [BD 00 311
STings HeX 1 Chang= 12°14:03 276 [ED 00 371
= i 4 Changs 12:14:04 %64 [BD 00 55]
. wybmard Changs 12:14:10. €70 [ED 90 341
Haytoard Chanpa 12:34:11 . 473 [ED 00 76l

v

Set Form Value 12:30:58.060 [01 0A 01 00 00 0A]
ACK 12:30:58.278 [06]

Keyboard Change 12:31:05.860 [07 0D 00 00 31 3B]
Keyboard Change 12:31:06.796 [07 0D 00 00 32 38]
Keyboard Change 12:31:07.545 [07 0D 00 00 33 39]
Keyboard Change 12:31:08.605 [07 0D 00 00 34 3E]
Keyboard Change 12:31:09.448 [07 0D 00 00 76 7C]

The message in green is from the PC to the display module. The messages
in red come from the display module and go to the PC. Here the display
module is sending report event messages to the PC. The PC can be

replaced with any host controller. To understand more about the ViSi
Genie communications protocol, refer to ViSi-Genie-Reference-Manual.

Input and Output Objects: Slider — Cool Gauge and LED Digits

Similar Forms

Output ()

LED Digits

[<l~]

This form is very much similar to the Trackbar — Meter and LED Digits form
(Form10). The trackbar is replaced with a horizontal slider, and the meter
is replaced with a cool gauge. The slider icon is found in the Inputs pane,
beside the trackbar icon.

Backgounds  Buttons  Digts  Gauges 1O [puts  Lebels  Primbves  SystemMeda [y

00 U& =] i W4
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The cool gauge is located in the Gauges pane.

Backgrounds

Buttons  Digits Gauges IO Inputs Labels Primitives ~ System/Media Q

=0 1

The procedure for creating Form10 (Input and Output Objects: Trackbar —

moL
L]
L 0]

Meter and LED Digits) can be used to create this form. Don’t forget to
configure the navigation buttons properly and link this form to the Next
button of Form11 (Input and Output Objects: Keyboard — External Host
Processor).

Input and Output Objects: Knob — LED Digits

This form shows how to use a knob as an input and a LED digits object as
an output. The background image also sugggests the possibility of using
the Picaso/diablo16 display module in controlling and monitoring an
external system through serial communication. The knob, when moved, is
configured to send data to an external host — a microcontroller-driver
circuit. The MCU-driver unit controls the rotation of a motor. The rotary
encoder, coupled to the shaft of the motor in a manner which depends on
the application, returns data to the MCU. This data is used to interpret the
direction of rotation and angle of the motor shaft with respect to a
reference.

Add a Knob Object

Add a new form with a background image. The image file used in this
example can be found here: ...\StarterKitDemos.ImgData\. To add a knob,
go to the Inputs pane and click on the knob button.

Backgrounds  Buttons  Digits  Gauges Inputs  Labeks System/Media L.\S

10
MOLIELNLY 1

Click on the WYSIWYG screen to place it. The figure below shows the form

Primitives

with a background image and a knob.

B e Ay -5 R | -

oy — ===

e g — - —

e e s

The Object Inspector shows the different properties of the knob. Now we

will add a dial scale. Click on the “ symbol of the Backimage property.

Page 53 of 67

www.4dsystems.com.au



APPLICATION NOTES

4D-AN-00016

Object Inspector
Form |Formil3
Ohject | KnobO

Properties | Events

Property Value
Backimage (Mone)
BaseAngle 45

A Picture Editor window appears. Click on Load, browse for the desired

image file, and click OK.

Picture Editor

(Mone)

Load Sample SaveE

Bl
o OK

x Cancel

(]

The image file used in this example is found here:

..\StarterKitDemos.ImgData\.

The WYSIWYG screen is updated.

Now apply the following additional properties to the knob.

Object |Knobo W

Properties | Events

MName Knobi

Backimage protractor-complete, bmp
BaseAngle 2

Handleimage (Mone)

Left 40

Maxvalue 358

Minvalue 0

Radius 40

Top 88
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Add a LED Digits, Static Text, and Navigation Button Objects

Follow the procedures described previously in adding a LED digits and
static text objects. Do the same for the navigation buttons. The static text
objects are used to label the different parts of the form. Also, don’t forget
to configure the navigation buttons properly and to link this form to the
next button of Form12. The complete form is shown below.

control

Serial Data from the Knob and to the LED Digits Object

We will now read and write data from the knob and to the LED digits
object with the use of the GTX (Genie Text Executor) tool. The host
controller is the PCin this case. In other applications, the PC can be
replaced with a microcontroller. Configure the knob as shown below.

4D-AN-00016
Object Inspector i
Form | Form13 W
Object |Knob0 W

Properties | Events

Event Handler
OnChanged
OnChanaing Report Message -

When KnobO is turned, it raises the OnChanging event. When the

OnChanging event arises, a message is sent to the PC.

To open the GTX tool, go the Tools menu, then click on the GTX tool.

| ol o Wl YT W
AR S S I H O E

Boot usD PmmC APt Terminal  Terminal Touch 4DGL =T
usD Tester Loader Se00 115200 Calibration uVGA Link

A new window now appears showing the different objects of the
application.

Page 55 of 67

www.4dsystems.com.au



APPLICATION NOTES

4D-AN-00016

Genie Test eXecutor
Contral

[Reset on open hﬁ Disconnect| |7 || | Contrast

Active Form s
Forml| Faorm2

Leddigits

Query Query Query

Part: COMs

0 =| [0 =i |0 -
Set Set Set

Knobs
Query

Set

WinButtons
Query Query Query Query Quer

vinoutionkl VINDUToon L VYINDUTION 2 YWINoUTION.S v inouT

There are three forms in this specific window, FormO being the one we are
working on. The program is reduced to three forms instead of thirteen at
this point only, to simplify the tutorial. Now click on the FormQ button to
display the first form.

I Active Form S
Forml| Form2
Leddigits
Query Query Query

Notice that on the right part of the screen, you can see the messages sent
to and received from the display module.

- oM

st eXecutor

ntrast 2600 baud

S5et Form Value 04:24:34 000 [01 0OA 00 0O 0O OB]
ACH 04:24:34 234 [08]

The message in green is from the PC to the display module; the message in
red is from the display module to the PC. All values are in hexadecimal. The
message in green is formatted according to the following pattern:

Command Object | Object Value | Value Checksum
Type Index MSB LSB
01 0A 00 00 00 0B
WRITE_OBJECT | Form Number
1

To display Form1 or the second form (if a program has multiple forms), the
value of the object index is changed to 0x01; for the third form, 0x02, and
so on.

The message in red is an acknowledgment from the display module.

Now move the knob handle on the display module. Notice the new set of
messages on the white area of the GTX window.
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=st eXecutor

pntrast 9600 baud

Knob
Enob
Enob
Enob
Knob
Enob
Enob

Change
Change
Change
Change
Change
Change
Change

525 [07 01
55T [07 01
588 [07 01
588 [07 01
613 [07 01
&850 [0O7 01
682 [07 01

Set Form Value 04:24:34 000 [01 OA 00 0O
ACK 04:24:34 234 [0&]
04:38:32.
04:38:32.
04:38:32.
04:38:32.
04:38:32.
04:38:32.
04:38:32.

oo oo 1s
oo oo 1c
oo oo 1F
oo o0 24
oo 00 2A
oo oo 23
oo 00 2C

00 0OB]

1E]
14]
13]
22]
2C]
35]
3A]

To interpret the first of the new set of messages:

Command

Object
Type

Object
Index

Value
MSB

Value
LSB

Checksum

07

01

00

00

18

1E

REPORT_EVENT

Knob

Number

1

0x0018 or 24
decimal

The minimum and maximum values for the knob are 0 and 358 (decimal),

or 0x0000 and 0x0166. The messages are sent when the knob is being

moved because Message has been defined for the event OnChanging,

which is raised as many times as long as the slider is being moved.

Now input the value “345” for the middle box under the Leddigits label and

click on the set button.

Active Form

Forml| Form2

Leddigits

Query Queri ’Query

0 =~ 1345 TN |0 =
Set Set Set

Again, the program has been simplified at this point to have only three LED
digits objects. The boxes from left to right correspond to LeddigitsO,
Leddigits1, and Leddigits2, respectively. We are interested in Leddigits1
(the middle box). To check which LED digits object you should set, close the
GTX window, and check the name of the LED digits object controlled by

KnobO, or whichever knob object you are working with.
After having clicked the set button, notice that the LED digits object on the
display module now shows the value “345”.

The white area also displays a new set of messages.

st eXecutor

9600 baud

ACK D5:33:04.633 [0&]

Set Leddigita Value 05:33:04.662 [01 OF 01 01 53 57]

To interpret:
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Command Object | Object Value | Value | Checksum
Type Index MSB LSB
01 OF 01 01 59 57
WRITE_OBJECT | LED Number | 0x0159 or 345 in
digits 2 decimal

Again, the message in red is an acknowledgement from the display

module.

In summary:
O ‘ o= |
T -~

Command: Host: PC
REPORT_EVENT

Input: knob on the
display module

= =

Host: PC Command: Output: LED digits on
WRITE_OBJECT the display

Now we replace the PC with a microcontroller with a motor-encoder
system.

MCU + driver

shaft angle

control

encoder

The format for the messages transmitted between the Picaso/diablo16
display module and the host in this appication note is defined in the Genie
Standard Protocol. For further references, refer to the following
documents:

ViSi Genie Reference Manual

ViSi-Genie Connection to a Host with Red Green Blue Control

Input and Output Objects: DIP Switch — User LED and LED Digits

This form shows the basic use of DIP switches and user LEDs.

Add a DIP Switch Object
Create a new form. To add a DIP switch, go to the inputs pane and click on
the DIP switch icon.
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Click on the WYSIWYG screen to place it.

The object can be dragged and resized. The properties can be edited in the
Object Inspector. Apply the following properties to the DIP switch:

4D-AN-00016
Object Inspector i
Form | Formi b
Object | Dipswitch1 W
Properties | Eyvents Bl Thumb
BorderStyle  Raized
Property Value BrightHighlightt[ | dBtrHighlight
Mame Dipswitc DarkshadowCo [J|eLack
[ BackGround FaceColor  [JRED
BorderStyle  Raised HighlightColor [ ]dBtnFace
BrightHighlight | sLACK Length 20
DarkShadu:uwCu:u.BL.ﬁ.CK Ripples Yoz
FaceColor [stver ShadowColor  [[]dBtnShadow
HighlightColor [ ]dBtnFace Top 44
ShadowColor  []dBtnShadow Visible Yesg
Height 35 Width 40
Left 32
Margin 1
MumPositions 2
Orientation Horizontal

Add a User LED Object
To add a user LED, go to the Digits pane and select the user LED icon.

Buttons Digits Gauges Primitives Inputs Labels

SystemMedia

Click on the WYSIWYG screen to place it.
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The object can be dragged and resized. The properties can be edited in the

Object Inspector. Apply the following properties to the user LED:

Object Inspector

Form  Formi4
Ohject | Userledd

Properties | Eyvents

Property Value
MName UserledD
Bevel |

Height 22

Left 225
OutlineColor WcLack

CutlineWidth ]

El PaletieEx
High1 Bl cred
High2 WcLack
Low1 0000051
Low2 WsLack

Top 122

Visible fes

Width 32

When done, the user LED, together with the DIP switch, should look as

shown below:

M []

Link the User LED to the DIP Switch
To make the DIP switch control the user LED, configure it as shown below.

Object Inspector

Form | Formil4

Object

Event
OnChanged
OnChanging

Dipswitch 1

Properties | Events

Handler
serleddSet

Create Additional Pairs of User LED and DIP Switch

Now create two more sets with the colors green and blue. Also configure
the DIP switches to control the corresponding user LEDs. When finished, the
form should look as shown below.
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To test the program, go to page 65 for instructions. Note that the DIP
switch has two positions by default, with:

0 or off as value when the switch is on top or leftmost position

1 or on as value when the switch is on the bottom or rightmost
postion

Add a DIP Switch - LED Digits Pair
A DIP switch can be configured to have more than two positions. Add
another DIP- switch object and apply the following properties:

Object | Dipswitchd Mardin :
_ umPositions 11
Properties | Events Orientation Horizontal
Property Value E] Thumb
Mame DipswitchO| BorderStyle  Raised
H Backizround BrightHighlightt[ ] dBtnHighlight
BorderStyle  Raised DarkshadowCo | BLACK
BrightHighlightt [llBLACK FaceColor [[]detrFace
DarkshadowCo l|BLACK HighlightColor [ ]dBtnFace
FaceColor Woxos3ca3 Length 20
HighlightColor [ ]cdBtnFace Ripples Yes
ShadowColor [ dBtnShadow ShadowColor [ dBtnShadow
Height 31 Top 176
Left 223 Visible Yes
Width 93

Note that the NumPositions property has a value of 11. When done, the
DIP switch will look as shown below.
Now add a LED digits object which will display the position of the DIP

switch. Also, configure the DIP switch as shown below to control the LED
digits object.
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Object | DipswitchO W

Properties | Events

Event Handler
OnChanged
OnChanging Leddigits0Set

Add Navigation Buttons, Static Objects, and a Background Image

The navigation buttons used here are similar to those created in the
previous forms. Make sure that they are configured correctly. Also,
configure the next button of Form13(the previous form) to display this form
when pressed and released. To make the interface more intuitive, a
background image has been added (located here:
StarterKitDemos.ImgData\). The final apperance of the form is shown

below.

min __max

For detailed information on the use of the DIP switch and the user LED,
refer to:
ViSi-Genie Inputs

ViSi-Genie Digital Displays

Input and Output Objects: Rocker and Rotary Switches — LED and
LED Digits

This form shows the basic use of the rocker switch, the rotary switch, and
the LED.

Add a Rocker Switch
Create a new form. To add a rocker switch, go to the Inputs pane and click
on the rocker switch icon.

Badgrounds  Buttons  Digits  Gauges 10 [yt labels  Primifves  System/Media ‘m
noa
O O | s ‘

Click on the WYSIWYG screen to place it.

Apply the following properties to the rocker switch:
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Value

R

WeLack

(dwhite, [, arial, &, )
(Mone)

33

Tap

Object Inspector Dhject |Led1
ColorActive Bl cRed
Form | Form15 ColorDarkshadow  [J|BLACK Properties | Events
Object | RockerswitchD ColorHighlight [ ]dBtnHighlight Property
. ColorInactive [l oxoo007F Mame
Properties | Eyents
ColorShadow [ detnshadow Caption
Property Value Height 15 Color
Mame RockerswitchD) Left 7 Font
BorderColor WcLack Shape Elipse Glyphs
BorderWidth 2 ShowReflection fes Height
ClickRect Whole Top 5 Layout
Height 50 Visible Yes
ELeD Width 5
UseDefaultColors  Yes Left 140
AutolnactiveColor  Yes COrientation Top below.
Centered Yes
Add an LED Object
To add an LED, go to the digits pane and click on the LED icon.
Buttons Diigits Gauges Primitives Inputs Labels System /Media

D o

Click on the WYSIWYG screen to place it then apply the following
properties:

LedType
Left
H Palette
High
Lo
Spacing
Top
Visible
Width

Rounded
1534

B cRred

[l oxo00051
1

56

Yes

34

Link the LED to the Rocker Switch
Configure the rocker switch as shown below.

Object |RockerswitchO

Properties | Events

Ewvent
OnChanged

Handler
Led1Set

When done, the LED, together with the rocker switch, will look as shown
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Now create two more pairs — blue and green in color. Also, configure each
rocker switch to correspond to the proper LED.

Add a Rotary Switch - LED Digits Pair
To add a rotary switch, go to the Inputs pane and click on the rotary switch
icon.

Backgrounds  Buttons Gauges I/0  [pputs  Labels Primitives  System/Media Q
0O l Hi il W
€/ “ . rri

Click on WYSIWYG screen to place it.

In the Object Inspector, click on the ™" symbol of the SwitchPositions

property line.

Object |Rotaryswitchi W
Properties | Events

Property Value ~
SwitchCalor [ dsitver
SwitchPositions |

The String List Editor window appears. Type in the letters from A to K then
click OK.

String List Editor

A
B
C
D
E
F
G
H
1

]

K

The value of the SwitchPositions property is updated.

AT LT T T Qe

SwitchPositions A\BYNC D YEVF \nG YnH i 1|

Apply the following additional properties to the rotary switch.
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Object |Rotaryswitchi Y| | padius =0

Properties | Events ShowLabel Yes

Property Value SwitchAngleEnd 315

MName SwitchAnglestart 45

ButtonColor | [ SwitchColor [Cldsitver

Color [eBtrFace SwitchPositions AnB\nCYnD\ENFINGY
Fant (GREEN, [], Arid, 8, [Bold])| | T2P 138

Height 93 Width 100

LabelsOffset 10 WinchCalor [Cdsilver

Left 57 WinchOffset 10

When done, the rotary switch will look as shown below.

e F G

Now add a LED digits object to display the value of the rotary switch when
turned. Configure the rotary switch to control the LED digits as shown
below.

Ohject |Rotaryswitcho

Properties | Events

Event Handler
OnChanged
OnChanging Leddigits25et

Add Navigation Buttons, Static Objects, and a Background Image

The navigation buttons used here are similar to those created in the
previous forms. Make sure that they are configured correctly. Also,
configure the next button of Form14 (the previous form) to display this form
when pressed and released. To make the interface more intuitive, a
background image has been added (located here:
StarterKitDemos.ImgData\). The final apperance of the form is shown
below.

For detailed information on the use of the rotary switch and the LED, refer
to:

ViSi-Genie Inputs

ViSi-Genie Digital Displays
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Build and Upload the Project

For instructions on how to build and upload a ViSi-Genie project to the
target display, please refer to the section “Build and Upload the Project” of
the application note

ViSi Genie Getting Started — First Project for Picaso Displays (for
Picaso/diablo16)

or

ViSi Genie Getting Started — First Project for Diablo16 Displays (for
Diablo16).
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Proprietary Information

The information contained in this document is the property of 4D Systems Pty. Ltd. and may be the subject of patents pending or granted, and must not be

copied or disclosed without prior written permission.

4D Systems endeavours to ensure that the information in this document is correct and fairly stated but does not accept liability for any error or omission. The
development of 4D Systems products and services is continuous and published information may not be up to date. It is important to check the current position
with 4D Systems.

All trademarks belong to their respective owners and are recognised and acknowledged.

Disclaimer of Warranties & Limitation of Liability

4D Systems makes no warranty, either expresses or implied with respect to any product, and specifically disclaims all other warranties, including, without
limitation, warranties for merchantability, non-infringement and fitness for any particular purpose.

Information contained in this publication regarding device applications and the like is provided only for your convenience and may be superseded by updates.
It is your responsibility to ensure that your application meets with your specifications.

In no event shall 4D Systems be liable to the buyer or to any third party for any indirect, incidental, special, consequential, punitive or exemplary damages
(including without limitation lost profits, lost savings, or loss of business opportunity) arising out of or relating to any product or service provided or to be
provided by 4D Systems, or the use or inability to use the same, even if 4D Systems has been advised of the possibility of such damages.

4D Systems products are not fault tolerant nor designed, manufactured or intended for use or resale as on line control equipment in hazardous environments
requiring fail — safe performance, such as in the operation of nuclear facilities, aircraft navigation or communication systems, air traffic control, direct life
support machines or weapons systems in which the failure of the product could lead directly to death, personal injury or severe physical or environmental
damage (‘High Risk Activities’). 4D Systems and its suppliers specifically disclaim any expressed or implied warranty of fitness for High Risk Activities.

Use of 4D Systems’ products and devices in 'High Risk Activities' and in any other application is entirely at the buyer’s risk, and the buyer agrees to defend,
indemnify and hold harmless 4D Systems from any and all damages, claims, suits, or expenses resulting from such use. No licenses are conveyed, implicitly or
otherwise, under any 4D Systems intellectual property rights.
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