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APPLICATION NOTES

4D-AN-00269

This application note shows how to create a rotary menu using a smart
gauge in combination with Genie-Magic on a Picaso, Diablo16, and Pixxi
touch screen display modules.

Before getting started, the following are required:

Hardware

Any 4D Systems display module powered by any of the following

processors:
o Picaso
o Diablol6
o Pixxi24/44
Programming Adaptor for target display module
uSD Card
USB Card Reader

Software

- Workshop4
- This requires the PRO version of Workshop4

This application note comes with one (1) ViSi-Genie project.

Note: Using a non-4D programming interface could damage the processor
and void the warranty.
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Application Overview

The rotary menu discussed in this application note is a set of icons arranged
on quarter circle. Each icon is enlarged when in focus. The rotary menu
widget is implemented using a smart gauge and custom 4DGL code. Custom
4DGL code is added to the ViSi-Genie project in the form of Genie-Magic
objects. Also, a user images object is added as a selector.

It is assumed that the reader knows how to create smart widget objects and
how to use magic objects. Recommended relevant application notes are:

e Smart Widgets Circular Progress Bar
e ViSi-Genie How to Add Magic Objects
e ViSi-Genie Magic Code Insertion Points

Setup Procedure

For instructions on how to launch Workshop4, 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

e V\/iSi-Genie Getting Started - First Project for Diablo16 Display Modules
e ViSi-Genie Getting Started - First Project for Picaso Displays

e ViSi-Genie Getting Started - First Project for Pixxi Display Modules

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

e ViSi-Genie Getting Started - First Project for Diablo16 Display Modules
e ViSi-Genie Getting Started - First Project for Picaso Displays

e ViSi-Genie Getting Started - First Project for Pixxi Display Modules
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The background image used in the attached project can be found inside the
folder indicated below.

Design the ViSi-Genie Projects

In this application note, a gen4-uLCD-43DCT-CLB is used. A working project
is also attached for reference (RotaryMenulite R _X Y.zip). The same

procedure is appllcable to any Picaso and Dlab|016 dlsplays_ RotaryMenulit... » RotaryMenulite R_1_1.ImgData v ¢ Search RotaryMenuLite R_1_1... @
Ider = - (7]
. . . . . ~ & ¥ \Y 4 Foa
First, add a background image to Form0 by clicking on the ellipsis dots in the 4D Systems Logo 10.png base_menu_white.png

object inspector as shown below.

Object Inspector kS
Form | Form0 w ,

v colored_background.png item1_large.png v
Db_'IEL-t Formd W name: | colored_background.png v | |Images (*jpg;*.bmp;*.wmf;*icc v

Cancel

Properties | Events

Mame Formi) The image + video converter window appears. Click OK.
Alias FormQ

Botype Color

Color WsLack

Image m

Source

Postion Image Image
Frame 0 2 Labellt Scaled Scaled
Output
480 = Height 272 (&
Selection Window in Input s = el >
Left: ([ = Top: 0 =
widh 480 & Height 272 =
Aibutes EstSize: 255,01 KB
Widh: 480 Height 272 :
FPS: N/A Frames: N/ & 0K X Cancel

Format: PNG Image
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Set the value of Bgtype to “Image”.

Ohject Inspector

Form | Forma
Ohject | FormO

Properties

Image
Source

The WYSIWYG area should now be updated.

L WSET S HUirie-ua

Add a Smart Gauge Object

Add a smart gauge object to the ViSi-Genie project. Workshop4 will name
this as “SmartGauge0”. The smart gauge icon can be found under the
Gauges tab of the widgets pane.

 Backgrounds  Buttons  Digits  Gauges 1O

72HWOS |

i
it

Simply click on the icon @ to select it. Then place it on the WYSIWYG

area.
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As displayed on the above image, the widget appears empty when placed in

the WYSIWYG area.

Open the Smart Widgets Editor tool by clicking on **

Inspector Properties tab.

of Config in the Object

Object Inspector £
Form | Form0 v
Object | SmartGaugel W

Properties | Events

MName SmartGaugel

i SmartGauasl

Config (Mone)| = [I
|| Left 4

Top 4

The tool requires that the project is already saved before the tool opens.
Therefore, since in this case, it hasn’t been saved yet, Workshop4 will

automatically prompt the user to save

<« v N > Smart Widgets v O Search Smart Widgets p
Organise *  New folder Er @
A Name Date medified  Type Size
No items match your search.
.
Ll v
File name: | NoName?.4DGenie »
Save as type:  Visi Genie projects (*4DGenie) v
A Hide Folders Lo

Save the project to a desired location.

The tool will open after the project has been saved.

Face (Base Image] ayer2| Layerd | eid]| [Lajeis|
Image (None] T
0
Face size is gauge size -
Indicator patt
SizeX /Y Bl Bl | Oenses
Lett/Top | Cente| [N - | |08 Localion rlative to Face | Above | | Below
Linked Group 1 I &
01 O2 O3 Os Os
Lirked Group 2
01 O2 Os 04 Os
Min/Ma Degree 00 oo =
Show numerics on top of Layer
@Fxce O e} Reference poin|Centee| 00 [2 |00
L L LE MinMaxX  [Centiel 00 [2][00
GCI frame Min/MaxY  Cente| 00 2 0.0
K1 s |
Frame Dof 4, 34453 KB Leks 5
e Numeric part
Face (Base Image] DlEratied
Boltommost Coo
Font  Tahoma 20 [Bold. Italic]
Top /Left o [ @&
Algrment ENENE
Dispey Dption —
e @® Number O Sting Lookup
[ Enable Scaling |~ Unlock %+ rkage | Fomat 0
Too - roor Extra digit Spacing 0
Resampling
® Nearest Lanczos et ki
0K X Cancel || (™ Load

Click the Load button to load an exisiting smart gauge object.

Scaling
"] Enable Scaling Unlock #+Y linkage
|00 = .00 =
Fezampling
® Mearest Lanczos

' OK

ANgRmeEnt 1= =] =

I;)_jsplay Option .

(®) Number (_J) String Lookup
Formnat 1]
Extra digit Spacing 0 =
Alpha 255 =

x Cancel @ Load ;
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Select the file inside the folder indicated below then click Open.

RotaryMen... » RotaryMenulite R_1_1.ImgData v & Search Ro... @

older = - (7]

A
SmartGaugel.4Dsmart
v
e name: v | | Smart Gauges, Sliders and Knok v

The selected smart gauge object shall now appear in the WYSIWYG area of
the Smart Widgets Editor tool.

Face [Base Image] Layer2 | Layer3)| ISR ALEHES|
Image base_menu_white png m } -
[AFo0e wos pluge sies RI0210) | MinMasVehaes LI C 3
Indicator pait
SizeX /Y 0N - | | 2vou ¥ Enabled
Let/Top Cerne (0NN = DD © Location relaive to Face | Above  Below
Linked Group 1 radiakvenu prg
v Oz2 O3 O4 Os
Linked Group 2
Ov Oz O3 04 Os
MnMax Degree 0o S a0
Show rusmesict on top of Layes -
@Fwe 02 4 Reference port|Contel (00 31 (00
! 3 5 MiMsX  [Conis (00 200 2
GCI frame MinMaY  |Cenbie 00 3 6300 3
o ol =
Frame 0 of 4 344 53K8 Aora = %
Topmost it
Lol fame0ofd Bl
Foce (Base Image] Cobur []
Botcmest Fort Tahoma 20 [Bold, Italic]
Top/ Lelt 0 =0 G
preee ]
Display Doicn
5 ®) Number. Sting Lookup
[ Enable Scaing dock Fomat 0
Foo - 100 Eura dgh Spacing 0
i - g =

Click OK.

Mumeric part

Face [Baze Image] [Enabled
Bottommost Calour l:‘
Font  Tahoma 20 [Bold. Italic]

Topmost

Top / Left i = | =

Alignment
Diizplay Optian
(O] () S
Sl ®) Mumber ) String Lookup
[] Enable Scaling Unlock #+ linkage Format 1]
4 [E00T < v (OO = Extra digit Spacing 0 =
Fiezampling
Alph 255 =
@) Nearest Lanczos [ =

' 0K [ x Cancel @ Load

The smart gauge object should now appear on the WYSIWYG area. It can be
moved to another location as shown below.
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Add a User Images Object

Add a user images object to the project. Workshop4 will name this as
“Userimages0”. This will be used as a selector button to enable the user to
navigate to the corresponding form for the highlighted icon. The user images
icon is found under the System/Media tab.

|Backgrounds  Buttons  Digits  Gauges [fO  Inputs  Labek  Magic  Primitves  System/Medi

e @ v — ]

To add images to the user images object, click on the ellipsis dots of the
object inspector as indicated below.

CObject Inspectar I P
Form | Forma W
Object |Userimagesﬂ L
Properties |E'uer1ts|

Property Value

Mame Userimagesl

Alias |serimagesi

Height 120

Images | Eh
Left 244

Stretch Mo

Top 32

LAt 47

The image list editor appears. Click on the add button.

Width Height

| o OK | |XCanceI| | S Add | | @Up | |@Down | |§PDelete|
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Select the four image files as shown below then click open.

T |. <« RotaryMen.. » ReotaryMenuLite_R_1_1.ImgData AN ] Search Ro... @

Organize = Mew folder i - @

~

< v

40 Systems Logo base_menu_whit colored_backgro
180.png epng und.png

File name: | “item1_large.png” “item2_large.pr v |All (".gif"jpg;" jpeg:”.png™.br v

item1_large.png item?2_large.png item3_large.png

TH oemm o s oem o

The image list editor appears again. Make sure that the images are indexed
in the order shown below, then click OK.

File Format

D:\_temp}4D Systems Logo 180.png | : TPngImage

D:\_templjtem1_large.png TPnglmage
D:\_templitem2_large.png TPnglmage

D:\_templitem3_large.png TPnalmage

X cancel Sie add

The WYSIWYG area should now be updated.

Add Form1, Form2, and Form3

When an icon is selected, the program navigates to another form which
corresponds to the selected icon. Thus, additional forms need to be added
to the project. To add a form, go to the System/Media tab and click on the
icon indicated in the image below.

|Backgrounds  Buttons  Digits  Gauges  1fO  Inputs  labels  Magic  Primives  System/Media
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A new, empty form is now added to the project.

0Object Inspector B2

Form | Forml W
bject |Forml W

- Properties | Eyents

Mame Form1
Alias Form1
Botype Color
Color WeLack
Image

Source

Add a static text object to the form. Static text objects can be used as labels.

Backgrounds Buttons Digits Gauges 1/0 Inputs Labels Magic Primiti

= -

Thisis Form 1

Furthermore, for the user to be able to navigate back to Form0, a winbutton
object is added to the form.

Backgrounds Buttons Digits Gauges If0 Inputs Labels Magic Prim

[ﬁ%ﬂ@‘:

ok I a

This is Form 1

"~ Back
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Properties of the winbutton object such as Color and Caption can be
changed thru the properties tab of the object inspector.

Ohject Inspector i3
Form | Formi W
Object | Winbutton0 W
Properties nts
KD A

Mame Winbttton0

Alias Winbutton0

Appearance

AutoSizeToPictureMNo

Bevel fes

BevelColor [ ]chwhite

Caption Badk

Color WReD

Font (dWindowText, [1, Tahoma, 16, I

Finally, the OnChanged event handler of the button should be set to
“FormOActivate” so that it navigates to Form0 when pressed and then
released.

Object Inspector i3
Form | Formi ™
Object | Winbuttond W

Properties | Events

Event Handler
OnChanged |

Repeat the above procedure to create Form2 and Form3. When done, the
project should now have a total of 4 forms — Form0, Form1, Form2, and
Form3.

This is Form 2

This is Form 3

- Back
' )
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Add Magic Code Objects To open the source code for MagiCodeO, click on the ellipsis dots as

Add two magic code objects to the project — these will be named as indicated below.

“MagicCode0” and “MagicCodel” by Workshop4. The 4DGL functions Object Inspector &
needed to implement the rotary menu functionality will reside in Form | Formo v
MagicCode0. MagicCodel, on the other hand, stores the routines to enable Object | MagicCoded v
touch detection for the smart gauge and user images objects. Properties | Events

Property Value
To add a magic code object, click on the icon indicated in the image below. Name MagicCoded

Alias MagicCoded

Code MagicCode0.inc|
InsertPoint Constant/Global Data
Backgrounds Buttons Digits Gauges Ifo Inputs Labels Magic F

E & ‘_ﬁ_’ I% _k}' 5.:{: ®ld - 4- Y Test(Gend-uLCD-43DCT-CLB, LANDSCAPE) - olEl

Event Touch Mowe Release  KhCIr OBJ [SE0] Home | View Tools Comms  Project &

R | of & e O @ =

=% ° W& 6 S& =
Cu Clear All . Find .

Object Inspector E3E

M | Form Formo v

The magic code object should now appear in the Objects Inspector.

Object Inspector b

Form | Formi W

COhject |MagicCodel

Properti Form0 .

Pmpert?martGaugED

Mame MagicCoded

Alias MagicCodel T =

Code MagicCoded.inc

InsertPoint Constant/Global/Data As can be seen above, MagicCode0 has no code yet. Open the attached

project “RotaryMenulite_R_X_Y” and copy the contents of its MagicCodeO,
then paste it to MagicCodeO0 of the current project.
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Note that the insertion point for MagicCode0 is “Constant/Global/Data”.

Property Value

Mame MagicCodel
Alias MagicCodel
Code MagicCodel.ine

Constant/Global Data

ﬁ InsertPoint

Note further that MagicCode0O has one global variable and 4 functions,
which are described below.

Name
selectedMenultem

Variable or Function Description

This variable holds the value of the
currently selected icon. This variable is
updated depending on the coordinates
of the touch point.

This function is used to display a frame
of SmartGauge0 and UserimagesO.
selectedMenultem is used as the index
of the frame.

This function checks the x and y touch
coordinates when the touch status is
“pressed” and/or “moving”, updates the
value of selectedMenultem and runs
updateMenu().
evaluateMenuRelease() | This function checks the x and y touch
coordinates when the touch status is
“released”, updates the value of
selectedMenultem and runs
updateMenu().

updateMenu()

evaluateMenuTouch()

This functions resets the value of
selectedMenultem to “0” (which means
nothing is currently selected) and runs
updateMenu().

resetMenuForm()

Add another magic code object to the project - MagicCodel. Similar to what
was done for MagicCodeO, copy the 4DGL code of MagicCodel in the
attached project “RotaryMenulLite_R_X_Y”. MagicCodel contains two lines
of code:

img ClearAttributes (hndl, iSmartGaugeO, I TOUCH DISABLE) ;
img ClearAttributes (hndl, iUserimagesO, I TOUCH DISABLE) ;

These lines simply enable touch detection for SmartGaugeO and
Userimages0. Note that these objects are normally non-touchable in ViSi-
Genie. However, with Genie-Magic, finer control of behavior of objects is
possible.

Note that the insertion point for MagicCode1l is “PostGenielnit”.

Properties | Events

Property Value

Mame MagicCode 1
Alias MagicCode 1
Code MagicCode 1.inc
InsertPoint PostGenielnit
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Add a Magic Touch Object

To add a magic touch object, click on the magic touch icon under the Magic
tab, as indicated in the image below.

Backgrounds Buttons Digits Gauges Ijo Inputs Labels Magic f

vsgeg f

Event |Touch | Move Reease KbCir Code QBJ

Note that there is only one magic touch object, called “MagicTouch” in the
project. To open the source code for MagicTouch, click on the ellipsis dots
as indicated below.

Object Inspector &3
Form | Forma W
Object |MagicTouch W

Properties | Events

Property Value

Mame MagicTouch
Alias MagicTouch
Code MagicTouch.inc

Workshop4 opens the code area and displays the code for “MagicTouch”. At
this point, the code is empty. Copy the code from MagicTouch of the
attached project “RotaryMenulLite_ R_X_Y”.

As the name implies, the magic touch code is executed by the Genie
program every time that the status of touch is "pressed". The index
(ImageTouched) of the object on which a press has occurred is evaluated. If

the object being pressed is SmartGaugeO, the function
evaluateMenuTouch() is executed. On the other hand, if the object being
pressed is UserimagesO0, the current value of selectedMenultem is used to

navigate to another form. Shown below is the code for MagicTouch.

switch (ImageTouched)
case iSmartGaugeO: // If Rotary menu is touched
evaluateMenuTouch () ; // Evaluate
ImageTouched := -1;
break;
case iUserimagesO: // If Item Display is touched
switch (selectedMenultem)
case -1:
case O:
break;
default:
ActivateForm (selectedMenultem) ;
corresponding form

//Navigate to

resetMenuForm () ;
break;
endswitch
ImageTouched := -1;
break;
endswitch
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Add a Magic Move Object

To add a magic move object, click on the magic move icon under the Magic
tab, as indicated in the image below.

Backgrounds Buttons Digits Gauges Ijo Inputs Labels Magic f

s @ A

Event Touch | Move | meleasse KbCr Code  OBJ

Note that there is only one magic move object, called “MagicMove” in the
project. To open the source code for MagicMove, click on the ellipsis dots
as indicated below.

Ohject Inspector B
Form | Form0 W
Object |MagicMove W

Properties | Eyents

Property Value

Mame MagicMove

Alias MagicMove
Code MagicMowe )

Workshop4 opens the code area and displays the code for MagicMove. At
this point, the code is empty. Copy the code from MagicMove of the
attached project “RotaryMenulite R _X_Y”.

As the name suggests, the magic move code is executed by the Genie
program every time that the status of touch is “moving”. The index
(ImageTouched) of the object on which a movement is detected is
evaluated. If the object on which a movement is occurring is SmartGaugeO,
the function evaluateMenuTouch() is executed. Shown below is the code
for MagicMove.

switch (ImageTouched)
case iSmartGaugeO: // If touch is moving in menu
evaluateMenuTouch(); // Evaluate
ImageTouched := -1;
break;
case iUserimagesO:
ImageTouched := -1;
break;
endswitch
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Add a Magic Release Object

To add a magic release object, click on the magic release icon under the
Magic tab, as indicated in the image below.

Backgrounds Buttons Digits Gauges Ijo Inputs Labels Magic f

—g— ()] k ‘I? /
EEmTimhéaemimﬁé:m g

Note that there is only one magic release object, called “MagicRelease” in

the project. To open the source code for MagicRelease, click on the ellipsis
dots as indicated below.

Object Inspector &3
Form | Forma W
Object | MagicRelease W

Properties | Events

Property Value

Mame MagicRelease
Alias MagicRelease
Code

Workshop4 opens the code area and displays the code for MagicRelease.
At this point, the code is empty. Copy the code from MagicRelease of the
attached project “RotaryMenulLite_ R_X_Y”.

The magic release code is executed by the Genie program every time that
the status of touch is "released". The index (ImageTouched) of the object
on which a touch release has occurred is evaluated. If the object is
SmartGaugeO0, the function evaluateMenuRelease () is executed. Shown
below is the code for MagicRelease.

switch (ImageTouched)

case iSmartGaugeO: // If the menu is released,
evaluateMenuRelease (); // Evaluate menu
ImageTouched := -1;
break;

case iUserimagesO:
ImageTouched := -1;
break;

endswitch

Run the Program

For instructions on how to save a ViSi-Genie project, how to connect the
target display to the PC, how to select the program destination, and how to
compile and download a program, please refer to the section “Run the
Program” of the application note

e ViSi-Genie Getting Started - First Project for Diablo16 Display Modules
e ViSi-Genie Getting Started - First Project for Picaso Displays

e ViSi-Genie Getting Started - First Project for Pixxi Display Modules
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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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