40 SYSTEMS

TURNING TECHNOLOGY INTO ART

N
U

ViSi-Genie Magic Button Counters Arduino

Documen t Date: 16" April 2015

Documen t Revision: 1.0

W
-
0
2
2
=
=
<
—
-
0
il
S



4D SYSTEMS

4D-AN-00160

This application note shows how to write a sketch for an Arduino program
that handles REPORT_EVENT messages coming from the display module.

Note: Workshop Pro is needed for this application.

Before getting started, the following are required:

e Any of the following 4D Picaso touch display modules:

uLCD-24PTU uLCD-32PTU uLCD-43(PT/PCT)
uLCD-28PTU uLCD-32WPTU

and other superseded modules which support the ViSi-Genie
environment

e The target module can also be a Diablo16 touch display

uLCD-35DT uLCD-70DT
uLCD-43DT uLCD-43DCT

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

module products that use the Diablo16 processor.

e 4D Programming Cable or pUSB-PA5
® micro-SD (uSD) memory card

e Workshop 4 IDE (installed according to the installation document)
e An Arduino board with a UART serial port
e 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

To understand this application note more quickly, the reader is advised to
read and understand first the application note below.

ViSi-Genie Magic Button Counters

ViSi-Genie Magic Button Counters shows how up and down button
counters are implemented in ViSi-Genie with the use of Magic Event objects.
The up and down button counters, besides updating the LED digits object on
the display, also cause REPORT_EVENT messages to be sent to the serial
port. The application note then shows and discusses the format of these
messages with the help of the GTX tool.

In this application note, a sketch for an Arduino program that receives and
handles REPORT_EVENT messages coming from the display will be
discussed. Also, it will be shown how the current value of the LED digits on
the display is extracted from the messages so that it can be printed on the
serial monitor of the Arduino IDE.
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Setup Procedure

At this point, it is assumed that the reader has a working setup of the project
described in the application note ViSi-Genie Magic Button Counters. The
remaining task now is to write the sketch for the Arduino program and
upload the program to the Arduino host.

Note: The attached sketch was tested on an Arduino Uno. A software serial
port was used for communicating with the display. The hardware serial port,
Serial0, was used for communicating with the Serial Monitor of the Arduino
IDE.

Program the Arduino Host

A thorough understanding of the application note ViSi-Genie Connecting a
4D Display to an Arduino Host is required before attempting to proceed
further beyond this point. ViSi-Genie Connecting a 4D Display to an Arduino

Host provides all the basic information that a user needs to be able to get
started with ViSi-Genie and Arduino. The following is a list of the topics
discussed in ViSi-Genie Connecting a 4D Display to an Arduino Host.

e How to download and install the ViSi-Genie-Arduino library

e How to open a serial port for communicating with the display and
how to set the baud rate

e The genieAttachEventHandler() function

o How to reset the host and the display

e How to set the screen contrast

e How to send a text string

e The main loop

e Receiving data from the display

e The use of a non-blocking delay in the main loop

e How to change the status of an object

e How to know the status of an object

e The user’s event handler

Discussion of any of these topics is avoided in other ViSi-Genie-Arduino
application notes unless necessary. Users are encouraged to read ViSi-Genie
Connecting a 4D Display to an Arduino Host first.
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Understanding the Demo Sketch
Open the sketch “MagicButtonCountersSS” attached to this document.

Program Flow

‘!

myGenieEventHandler( )

Setup
e Assignment of the software serial pins. This is actually prior to the setup
routine. Visit the Arduino website for more information about the
SoftwareSerial library.

e |nitialization of serial communication

e Reset routine (this is important)

Main loop: The 50-ms Block
This is the conditional block shown below.

1f (milli=s({) >= waltPeriocd)

{
//do something here
waltPericd = milli=s({) + 50;

This block runs every 50 ms (approximate). The user can change the frequency of
execution of this block by changing the literal constant “50” to another value. The
block above does nothing except to update value of the variable “waitPeriod”. As
indicated above, this is where the user can insert other lines for the sketch. The
above is an implementation of the “non-blocking” delay method. When writing an
Arduino sketch that communicates with a 4D display using the ViSi-Genie-Arduino
library, it is best to use a non-blocking delay instead of a “blocking delay”. A
blocking delay usually makes use of the function “delay(period in ms)”. The use of
a blocking delay is not ideal since the processor does nothing for the duration of
the delay period. The method “genie.DoEvents()” of the ViSi-Genie-Arduino library
has timing-sensitive processes that run in the background. Blocking delays,
therefore, tend to suspend the execution of the internal processes of the ViSi-
Genie-Arduino library. Consequences include programs that seem to run very
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slowly or messages coming from the display being lost. This explains why the use
of a non-blocking delay is preferred. For more information on blocking and non-
blocking delays, visit the Arduino community.

Main Loop: genie.DoEvents()

This method executes the internal processes of the library, one of which is the
gueueing of events or messages coming from the display. This method also
executes the user-defined event handler “myGenieEventHandler()".

vold loop ()
{

static long waltPeriod = milli=();

genie.DoEvents(); /7 This calls ths

1f (millis () == waltPeriocd)
{
//do something here

waltPeriod = milli=s{) + 50;

Main Loop: genie.DoEvents() - myGenieEventHandler( )
This is the user-defined event handler. It takes a message from the queue and
evaluates it in a manner which is to be defined by the user.

For this application, the event handler performs the following steps (as indicated
below).

Take a message or an event from the queue of events.
Evaluate if the event is a REPORT_EVENT message.
Evaluate if the event is from a LED digits object.

Evaluate if the event is from LeddigitsO.

A e

If the conditions in 2, 3, and 4 above are met, the value inside the event is
extracted.

6. Thevalue is printed.

vold my@enieEventHandler (void)
{
genieFrame Event; /0
genie.DequeusEvent (&Event) ;
int ledDigits wval = 0; °
F/If the omd received iz from a Reported Event/ °
if (Event.repeortObject.cmd == GENIE REFPORT_ EVENT)
{ /
if (Event.reportOkject.okject == GENIE OBJ LED DIGITS)
{
1f (Event.reportObject.index == [0) €+—

{
—> ledDigits wal = genie.GetEventData (&Event):
Serial.print ("Counter walus: -

1;
Serial.println(ledDigits wal); €— °
¥

© 2015 4D Systems

Page 6 of 9

www.4dsystems.com.au



4D SYSTEMS 4D-AN-00160

Set Up the Project Expected Serial Terminal Output

Start U
Refer to the section “Connect the Display Module to the Arduino Host” of P
the application note “ViSi-Genie Connecting a 4D Display to an Arduino COM24
Host” for the following topics:
e Using the New 4D Arduino Adaptor Shield (Rev 2.00) Hello Arduino!

o Definition of Jumpers and Headers

o Default Jumper Settings

o Change the Arduino Host Serial Port

o Power the Arduino Host and the Display Separately
e Using the Old 4D Arduino Adaptor Shield (Rev 1)
e Connection Using Jumper Wires

e Changing the Serial port of the Genie Program
e Changing the Maximum String Length

Note: The attached Arduino sketch uses a software serial port to
communicate with the display module and a hardware serial port to
communicate with Serial Monitor running on the PC.
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Count Up

Press up or
down single, or
hold for repeat

Count Down

Press up or
down single, or
hold for repeat

COM24

Hello Arduino!

COM24
Hello Arduinc!
Counter value: 1
Counter wvalue: 2
Counter wvalue: 3
Counter wvalue: 4

1. Press and hold the count up 2. The value of LeddigitsO should
button. now increment. The values are
printed on the serial monitor.

1. Press and hold the count down 2. The value of LeddigitsO should
now decrement. The values are
printed on the serial monitor.

button.

Counter wvalue: 1
Counter wvalue: 2
Counter wvalue: 3
Counter wvalue: 4
Counter wvalue: 3
Counter wvalue: 2
Counter wvalue: 1
Counter wvalue: 0
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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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