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Introduction

This Usage Guide describes how to setup and use a Qt-based development environment for a Grayhill
3Dxx Display product. This Qt cross-platform development environment runs under Linux, but the Linux
system is hosted on a Windows 7 PC via the Oracle VirtualBox software. This document also describes
how to develop code for a 3Dxx Display product in the Qt IDE, how to access various 3Dxx hardware
features via this code, and how to load the developed application code onto a 3Dxx Display product.

Two versions of Qt are supported: Qt-4.8.6 which uses a frame buffer interface and Qt-5.6.2 which uses
EGFLS and can support QtQuick and QML. The Qt-4.8.6 environment uses QWS command line
parameters that can rotate the display by 0, 90, 180, or 270 degrees. The Qt-5.6.2 version does not use
QWS and can only support display output in the native landscape mode.

Currently the following 3Dxx Display models are supported on this Qt-based development environment:
- Model 3D50 Five Inch Display

- Model 3D70 Seven Inch Display

- Model 3D2104 10.4 Inch Display

The different features of these displays will be described below and differences in the installation process
for each model will be explained.

This document is intended for use by software developers who are familiar with programming in C/C++
using the Qt framework. Experience developing applications for Linux platforms is a definite plus.

Supported Hardware Products
The Qt-based development environment is supported on the following Grayhill 3Dxx Color Display
Models:

e 3D50 Five Inch Color Display (800 x 480 pixels and up to two CAN buses)

e 3D70 Seven Inch Color Display (800 x 480 pixels and up to two CAN buses)

e 3D2104 10.4 Inch Color Display (1024 x 768 pixels and up to three CAN buses)
The table below summarizes the key features of each of these models. Note that the features of a specific
product may vary depending on the purchased hardware configuration.

Model Number 3D50 3D70 3D2104
Display Size (inches) 5 7 10.4
Pixel Count (w x h) 800 x 480 800 x 480 1024 x 768
Touch Screen Input Yes Yes Yes
Real Time Clock Yes Yes Yes
CAN Ports 2 2 3
Camera Inputs 2 3 4
USB ports 1 (maintenance 1 (maintenance 1 (maintenance
only) only) only)
1 (maintenance 1 (maintenance 1 (maintenance
RS232
only) only) only)
Built-in Ethernet 0 1 1
Digital Input (dedicated) | 1 4 0
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Model Number 3D50 3D70 3D2104
Digital Output 1 4 0

(dedicated)

Digital Input / Output 3 0 4

Analog Input 0 2 0

Audio Output No 1 channel No

Buzzer No Yes Yes

Recommended Equipment from Grayhill

If using Model 3D50 Five Inch Display:
3D50DEV-100 3D50 Development Kit

If using Model 3D70 Seven Inch Display:
3D70DEV-100 3D70 Development Kit

If using Model 3D2104 Display:
3D2104DEV-100 3D2104 Development Kit

Other Recommended Equipment

Other Recommended Equipment (for all displays)
o An Ethernet port connected to a DHCP server that can be connected to the 3Dxx Display. This

port should

be on the same network as the development PC.

o PC Running Windows XP* or Windows 7 with the following features:
e 3 GB RAM (minimum)

RS232

* Note:

250 GB available hard drive space (minimum)
Ethernet port

Port

Internet Access

if using Windows XP make sure that exFAT file system support has been installed

in order to read distribution media (http://www.microsoft.com/en-
us/download/details.aspx?id=19364)

Software Required
3Dxx Qt Software Kit (that is applicable for both models) which includes:

o Grayhil

| 3Dxx Linux Qt Rev G.ova

o 3Dxx_Qt_Installation_RevH.zip which includes:

VVMSharedFolder
3Dxx_Qt_Usage_Guide.pdf (this document)
3D50DEYV Quick Start Guide.pdf

3D70DEV Quick Start Guide.pdf

Qt User Notes.pdf
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The files “Grayhill 3Dxx Linux Qt Rev G.ova” and “3Dxx_Qt_Installation_RevH.zip” can be
downloaded from the Grayhill website at:
http://www.grayhill.com/qt43d/

Installation Overview

This is a brief overview of the installation steps for the Qt-based development environment for a Grayhill
3Dxx Display.

e First connect the 3Dxx Development Kit hardware to the PC being used. This includes connecting
the serial port and Ethernet port interfaces. For the 3D50 Display this procedure is described in
detail in the document “3D50DEV Quick Start Guide.pdf” and for the model 3D70 Display it is
described in the document “3D70DEV Quick Start Guide.pdf”.

e Next the VirtualBox application will be downloaded from the internet and installed on the
development PC. This application allows one to run a virtual computer system in a window on the
PC. This means that all other Windows PC applications can be running along with this virtual
computer application. This virtual computer will be used to run a version of Linux. All Qt-based
development will be done under this Linux environment.

e Next the VirtualBox application will be configured. The only thing that the user must configure is
the serial port interface, but this procedure will be explained. Grayhill provides a pre-configured
image of Linux that has the Qt development environment already installed. (There is information
in the document Qt User Notes.pdf that explains how the Qt development software was
downloaded and installed but this information is included for reference only.)

e Then a Linux script will be run to update some items in the Qt development environment. This
script will only need to be run once.

e The serial and Ethernet links to the target 3Dxx Display hardware will be established. Another
Linux script will be run to configure the actual 3Dxx Display product to operate with Qt instead of
VUI Builder©. This second script will need to be run on each 3Dxx Display product that will be
operated with Qt.

e Finally instructions are provided on how to open and run a Qt demonstration project in either the
Linux desktop environment or on the 3Dxx Display target hardware. This demonstration project
shows how to use touch screen “buttons”, how to use touch screen swipes, how to set the 3Dxx
backlight, how to operate the 3Dxx camera input, and how to access and set the real time clock.
For the 3D70 Display there are also samples of using the audio output, the analog input, and the
internal buzzer.

Installation of VirtualBox

This section shows how to download and install VirtualBox Version 5.1.8. If a newer version is available,
it will probably work just fine, but the screen shots shown below may be different.
¢ Navigate to this web page: https://www.virtualbox.org/
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e Click on “Download VirtualBox ...” selection.

/ ] Oracle VM VirtualBox X \E

&« c 0O | & https://www.virtualbox.org *| :

search...
Login  Preferences

Welcome to VirtualBox.org!

VirtualBox is a powerful x8&6 and AMDG&4/Intela4 MNews Flash
About virtualization product for enterprise as well as home
h use. Not only is VirtualBox an extremely feature rich, 0 IIE!I October 18th, 2016
Screenshots high performance product for enterprise customers, it is :2:’;';:5?" =L alandis 0028
Downloads also the only professional solution that is freely Oracle today released 5.1 and 5.0
available as Open Source Software under the terms of maintenance releases which
Documentation the GMU General Public License (GPL) version 2. See improve Stabgitv ;Td fix "
" - " H : regressions. see & respective
End-user docs About VirtualBox" for an introduction. Changelog (5.1.8 / 5.0.28) for
Technical docs Presently, VirtualBox runs on Windows, Linux, il
Macintosh, and Sclaris hosts and supports a large " EJIL;: 152t1"" z'lulsedl
Contribute number of guest operating systems including but not e e e
wun at p g sy 9 Many enhancements and
c it limited to Windows (NT 4.0, 2000, XP, Server 2003, improvements. Read more in the
ommunity Vista, Windows 7, Windows 8, Windows 10), announcement.
DOS/Windows .3":’ Linux (2.4, 2.6, 3.x and 4.x), Solaris More information...
and OpenSolaris, 0S/2, and OpenBsD.

VirtualBox is being actively developed with frequent releases and has an ever growing list of
features, supported guest operating systems and platforms it runs on. VirtualBox is a
community effort backed by a dedicated company: everyone is encouraged to contribute
while Oracle ensures the product always meets professional quality criteria.

-

Download
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e Click on download for VirtualBox 5.1.8 for Windows as shown below:

/ﬂ Downloads — Oracle VM X \D

< c 0O | & https://www.virtualbox.org/wiki/Downloads ‘ﬁ'| :

search...
Login  Preferences

Download VirtualBox

Here, you will find links to VirtualBox binaries and its source code.

About
Screenshots VirtualBox binaries
Downloads By downloading, you agree to the terms and conditions of the respective license.

Documentation » VirtualBox platform packages. The binaries are released under the terms of the GPL

End-user docs version 2.
VirtualBox 5.1.8 for Windows hosts [BRead Gl ¢

o VirtualBox 5.1.8 for OS5 X hosts =ramdo4
¢ VirtualBox 5.1.8 for Linux hosts
o VirtualBox 5.1.8 for Solaris hosts =amdo4

o

Technical docs
Contribute

Community
* VirtualBox 5.1.8 Oracle VM VirtualBox Extension Pack = All supported platforms

Support for USB 2.0 and USB 3.0 devices, VirtualBox RDP and PXE boot for Intel cards.
See this chapter from the User Manual for an introduction to this Extension Pack. The
Extension Pack binaries are released under the VirtualBox Personal Use and Evaluation
License (PUEL).

Please install the extension pack with the same version as your installed version of
VirtualBox:

If you are using VirtualBox 5.0.26, please download the extension pack =+here.

* VirtualBox 5.1.8 Software Developer Kit (SDK) =:All platforms

See the changelog for what has changed.

You might want to compare the SHA256 checksums or the MDS checksums to verify the
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e When the download completes, click on “Open” option. (Note that this download example was
done using a Chrome browser. If a different web browser is used then this open operation may
look different.)

Please install the extension pack wi

VirtualBox:
If you are using VirtualBox 5.0.26,

* VirtualBox 5.1.8 Software Develc
See the changelog for what has changed.

You might want to compare the SHAZ56 ¢
integrity of downloaded packages. The S*
algorithm must be treated as insecure!

Note: Affer nnaradinn VirtnalBox it is rec

¥ virtualBox-5.1.8-1..exe A ¢
Open ¢

Show in folder

e When the “Open File — Security Warning” appears, click on “Run”.
Open File - Security Warning @

Do you want to run this file?

@ Mame: ..in\Downloads\WirtualBox-5.1.8-111374-Win.exe
Publisher: Oracle Corporation
Type: Application
From: ChUsers\admin\Downloads\VirtualBox-5.1.5-111...

[ Bun ] [ Cancel

Always ask before opening this file ﬁ

i T | While files fram the Intemet can be useful, this file type can
| r potentially ham your computer. Onby run software from publishers
.4 you trust. What 's the risk?
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e Next the following “Welcome...” dialog should appear. Click on “Next” button.
5] Oracle VM VirtualBox 5.1.8 Setup ==

Welcome to the Oracle VM
VirtualBox 5.1.8 Setup Wizard

The Setup Wizard will install Qrade M VirtualBox 5.1.8 on
your computer, Click Next to continue or Cancel to exit the
Setup Wizard,

Version 5.1.8 | mext> | | cancel
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e Next will appear this “Custom Setup” dialog. Do not make any changes, just click “Next” button.
CAUTION!
Make sure that the installation location is on a local disk drive, not a
network storage unit! This is because during installation the network
connections will be disconnected so that the VirtualBox can install network
adapter software and this will make network storage units |nacce53|ble

ﬁ'}' Oracle VM VirtualBox 51.8 Setup @

Custom Setup
Select the way you want features to be installed.

Click on the icons in the tree below to change the way features wil be installed.

------ : i Orade VM VirtualBox 5.1.8
— i application.

+ | VirtualBox Brid
% !r al o s This feature requires 18ME on your
& - | VirtualBox Host-C|  parq drive, It has 3 of 3

—— *I VirtualBox Python 2.x 50 subfeatures selected. The
subfeatures reguire 56KE on your...

4 T k

Location: C:\Program Files\OradeWirtualBox!, ¢

Y

Version 5. 1.8 [Diskgsage] [ < Back ][ Mext = ] [ cancel ]
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On the second “Custom Setup” screen the first three options may be adjusted as desired, but leave
the “Register file associations” option checked. When done, click “Next” button.
1) Oracle VM VirtualBox 5.1.8 Setup

=

Custom Setup

Select the way you want features to be installed.

Please choose from the options below:

| Create start menu entries

| Create a shortcut on the desktop

¥|Treate a shortcut in the Quick Launch Bar:

| Register file assodations

g

Version 5.1.8 < Back

” Mext = ] | Cancel
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e The following “Warning: Network Interface” dialog should appear next. Make sure that there are
no network accessing programs running (i.e. email) on the computer. Exit any such programs and
then click “Yes” button.

3] Oracle VM VirtualBox 5.1.8 ==

-

Warning:
Network Interfaces

Installing the Qrade VM VirtualBox 5. 1.8 Metworking feature
will reset your netwark connection and tempararily
disconnect you from the network,

Proceed with installation now?

Version 5.1.8 P Yes 4 [ Mo
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. The next dialog is “Ready to Install” as shown here. Click on the “Install” button.
ﬁ Oracle YM VirtualBox 5.1.8 Setup @

Ready to Install
The Setup Wizard is ready to begin the Custom installation.

Click Install to begin the installation. If you want to review or change any of your
installation settings, didk Back. Clid: Cancel to exit the wizard.

Version 5.1.8 <Back | Instal | | Cancel
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e [fa“User Account Control” window appears, click “Yes” button.
e If any “Windows Security” windows appear as shown below, click on “Install” button. Several

such windows may appear asking permission to install various driver software modules.
i

Windows Security

-,

2

Would you like to install this device software?

] Mame: Oracle Corporation Universal Serial Bus ...
4 M Publisher: Oracle Corporation

0

[C]  Ahways trust software from "Oracle Corporation”. [ Install ] [ Don't Install ]

which device software is safe to install?

'j‘}' You should only install driver software from publishers you trust,

How can I decide

Windows Security

Would you like to install this device software?

~ Mame: Oracle Corporation Metwork adapters
_&' Publisher: Oracle Corporation

0

[T] Always trust software from "Oracle Corporation”. [ Install ] [ Don't Install ]

';Ef' You should only install driver software from publishers you trust, How can [ decide

which device software is safe to install?
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e When installation is finished, this window should appear. Uncheck the “Start Oracle VM
VirtualBox...” selection and click the “Finish” button.

15! Oracle VM VirtualBox 5.1.8 Setup ==

-

Oracle VM VirtualBox 5.1.8
installation is complete.

Click the Finish button to exit the Setup Wizard.

[C|start Orade WM VirtualBox 5. 1.8 after installation:

Version 5.1.8 < Badk

e Reboot computer at this time to re-establish network connections.
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e After computer reboots, copy the folder “VVMSharedFolder” and all of its contents from the
“3Dxx_Qt_Installation_RevG.zip” file to a newly created file folder called “C:\VMSharedFolder”.
The files in this folder will be used later during Qt configuration, but this folder can be used after
that to transfer files between the Windows and Linux environments.

e Copy the file “Grayhill 3Dxx Linux Qt Rev G.ova” to any place on the development PC.
Remember the location of this copied .ova file as it will be needed later.

e Start the Oracle VM VirtualBox program. This screen should appear:

;‘j]- 'Drdc;‘-\."M VirtualBox Manager = | E] |

File Machine Help

i‘:} 2 Snapshots

MNew Gettings Start Discard
Welcome to VirtualBox!

The left part of this window is a list of all virtual machines on your computer. The list is empty now because you haven't
created any virtual machines yet. 5 =

In order to create a new virtual machine, press the Mew button in the main tool bar located £ i
at the top of the window. -

You can press the F1 key to get instant help, or visit www. virtualbox.org for the latest ”
information and news. 4

-
1 U

/]

August 31, 2017 Page 17



raghill

An ISO-9001 Company

e Click on “File -> Import Appliance” as shown below:

¥ Oracle VM VirtualBox Manager

Machine Help

(jﬁi’ Preferences... Ctrl+G

) Import Appliance... Ctrl+] ¢
1 Export Appliance... Ctrl+E

Yirtual Media Manager... Ctrl+D

Y Metwork Operations Manager...

(=) Check for Updates...

A Reset All Warnings

S Exit Ctrl+Q
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e Click on the open folder icon as shown below and navigate to the previously copied file: “Grayhill
3Dxx Linux Qt Rev G.ova” and open it.

NOTE
The above .ova file is quite large and if distributed on a USB memory stick,
that memory stick must use exFAT format. If operating under Windows XP,
then the exFAT file system support package must be installed in order to

access this media (see note under Other Recommended Equipment for
more details).

2 [

)/ Irnport Virtual Appliance

Appliance to import

VirtualBox currently supports importing appliances saved in the Open Virtualization Format
(OVF). To continue, select the file to import below.

Hide Descripﬁon] [ Mext ] [ Cancel
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e Adjust any settings as appropriate, such as number of processors or RAM size and then click

“Import” button.

k;j Import Virtual Appliance

Apphance to import

[0 el

Applance settings

.Descriptiun

Virtual System 1
Q‘ Marme
& Description
B Guest 05 Type
(3 cru
RAM
@ ovp
j,‘? USE Controller
& Network Adapter
(s 3 Sterage Controller (IDE)
{:} Sterage Controller (IDE)

Virtwal Disk Image

Ci\Wsers\admin\Documents\Grayhill 30uox Linux Qt Rev G.ova EE.

Configuration

Grayhill 30 Linux Qt Rev G
Grayhill 30ne: Linux for Qt Rev G
@ Debian (32-bit)

4

4096 MB

¥

¥

[¥] Intel PRO/1000 MT Desktop (82540EM)
PI4

PI4

o @ Sterage Controller (SATA) AHCI

ChUsers\admin\VirtualBox VMs\Grayhill 3D Linux Qt Rev G \Grayhill ...

| Reinitialize the MAC address of all network cards

| Guided Mode | |Restore Defauits| [ Import | | cancel

-
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Setup VirtualBox Serial Port

In order to access the 3Dxx Display Linux console, a serial port that operates at 115200 baud is required.
If the development PC has a built-in serial port that is going to be used for this purpose, then proceed with
the setup instructions below to configure the VirtualBox Serial Port. If a USB to serial port converter is
going to be used, then skip the VirtualBox Serial Port setup and continue with the step: Starting Linux
Development Environment from VirtualBox.

e Determine what COM port is assigned to the serial port that is going to be used. This can be
determined by accessing the Device Manager window and looking under the “Ports (COM &
LPT)” entry. In the example shown below the serial port is assigned to “COM1”. Port settings for
this port do not need to be setup here; they will be setup later via the Linux “Minicom” utility.

WARNING!
Using a COM port greater than 9 will not work!
_ijx
File Action View Help
&= | 2
;é' Computer Management (Local) = ﬁ admin-PC Actions
= '[ﬂ- System Tools || CAN-Hardware .
L] D Manage F s
@ Task Scheduler K| Computer
@ Event Viewer — Disk drives More Actions [

2| Shared Folders
% Local Users and Groups
.@E‘_i} Performance
=y Device Manager
= =5 Storage
=% Disk Management
[# ::f} Services and Applications

B Display adapters

_ z, DVD/CO-ROM drives
--UT Human Interface Devices
- IDE ATA/ATAPI contrallers
% Imaging devices

-ZZ Keyboards

ﬂ Mice and other pointing devices
- W] Monitors

-F Network adapters

=1~ [l Other devices

P i Unknown device

- |l Unknown device

B 7' Ports (com a1PT)
e Y Communications F‘l:u
7]} Processors

~#y Sound, video and game controllers
778 System devices

- @ Universal Serial Bus controllers

- § USB Virtualization

- WSD Print Provider

e Close the “Device Manager” dialog box, but remember the COM port number used.
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e After the previous VirtualBox “Import” operation was performed, this screen should appear. Click
on the “Settings” icon as shown here:

File M&fine Help

Hew  Settings [

- ':9'

7] Drult& ViftualBox Manager

Start

B General

MNamae: Grayhil Z0nox Linux Ot Rev G

Daer.;.mg System: Debian [32-bit)

m System

Base Memory: 4096 MB
Processors: 4

Boot Order:  Floppy, Optical, Hard Desk

Accederation:  WT-x/AMD-Y, Nested Paging, PAE M

5 Display
Video Memoary:
Remate Desktop Server:
Video Caplure:

] storage
Controler: IDE

IDE Secondary Master:
Controder: SATA

SATA Port Oz
B Audio
Dezabled

= Metwork

JzMB
Dhgablad

[Optical Drive] Emgty

E=% EoR ==

(Spetais] @ srapshors

Grayhill 3Dxx Linux
QtRevG

Grayhil 30xx Linux (rt Rev F Clone-disk 1vmdk (Hormal, 40.00 GE)

[ T —— Tl P 4P BT Py b SRR
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e  When the “Grayhill 3Dxx Linux Qt

item on the left column as shown:

... -Settings” dialog box appears, click on the “Serial Ports”

o

IIEII General

Systemn

Display
Storage
Audio

Metwark

USE

Shared Folders

Ahe®9EyYyE@®

Llzer Interface

'E} Grayhill 30:x¢ Linux Ot Rev G - Settings

Serial Ports

Port1 | Port2 | Port3 | Port4 |

[ |l

[7] Enable serial Port
Port Mumber: |COM1 IRG: (4 | IfOPart: |0x3F8
Port Mode: |Host Device
Connect to existing pipe/sodket

Path/Address: |COM4

Serial Ports ¢

(8.4

] [ Cancel
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e On the “Port 1’ tab, make sure that the “Enable Serial Port” box is checked and leave the “Port
Number:” box set to “COM1” no matter what COM port is being used. Set the “Port Mode:” to
“Host Device” and in the “Port/File Path:” enter the COM port name and number from the
previous “Device Manager” step. An example is shown below. When these settings are correct
click on the “OK” button.

=

@I General

Systemn
Display
Storage
Audiao
Metwork
Serial Ports
LSE

Shared Folders

BDhe®SYEmERE

Lser Interface

'Ea' Grayhill 30 Linux Gt Rev G - Settings

Serial Ports

Port1 | Port2 | Port3 | Ports |

[ 2 el

Enable Serial Port

Port Mumber: |COM1 > | IRQ: |4 | IJOPort: |0x3F3
Port Mode: o

Connect to existing pipefsocket

Path/Address: COM4 ¢

Ok

] [ Cancel
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Starting Linux Development Environment from VirtualBox
e When focus returns to this screen, click on the big, green “Start: arrow.

¢ Oracle VM ViftualBox Manager =-|[-3-f
File Machine Help

J";}{«f} @5:: (& petads | (& snapshots

Mew Settings Descard  Start

Hl General =] preview

Grayhil 300x Linux Ot Rev G
I::pera.tng System: Debian (32-bit)

E System
Base Memary: 4096 MB

Processors: 4 Qt Rev G
Boot Order:  Floppy, Optical, Hard Dk
Acceleration:  WT-x/AMD-V, Nested Paging, PAE X

Grayhill 3Dxx Linux

=] Display Q
Video Memory: Iz MB

Remate Desktop Server:  Disabled
Video Caplure: Disabled

[ storage
Controler; IDE
IDE Secondary Master: [Optical Drive] Empty
Controler: SATA
SATA Part 0: Grayhill 0 Liruse Qt Rev F Clane-disk 1.vmdk (Normal, 40.00 GE)
B Audio
Desabled
= Network

Sdambms $s Tkl P PR BT P ol e PR R

e If any messages such as the ones shown below appear when Linux first starts, click on the 5
icon to prevent these messages from appearing again.

{(d Grayhill 3050 Linux [Running] U =] et

Machine View Devices Help
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Updating Qt Development Environment

e Launch a Terminal Command Window by clicking once on the icon shown here:

(@ Grayhill 30w« Linux Qt Rev G[Running] - Oracle VM VirtualBox
File  Machine View Input Devices Help

Applications Places ] El 1@

i

Computer

_—

home

e In the terminal window type the following command:

o /media/sf vmshare/UpdateQt.sh
This will run a script that will update some support libraries and include files and will update the
two Qt demonstration programs. A sample is shown below, but more messages may be output as
files are updated. Note that this script only updates a file if it is newer than the existing copy. The

“Update... completely successfully” output shows that the update script worked.

ghguest@debian: ~

File Edit View Search Terminal Help

ghguest@debian:~$

e Enter “exit” command to close terminal window.
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Configuring 3Dxx Display for Qt Development

e In order to complete the setup of the Qt development environment for the 3Dxx Display hardware,
the IP address assigned to the 3Dxx Display must be determined. Also, some other items on the
3Dxx Display must be configured so that it can operate properly with Qt. In order to perform these
tasks, it will be necessary to connect the Ethernet on the 3Dxx Display to the same network as the
development PC. (Refer to the first item in the section Installation Overview for more details on
performing the hardware connection). The Ethernet network the 3Dxx Display is connected to
must provide a DHCP server that will automatically assign an IP address to the 3Dxx Display.

e The 3Dxx Display serial port must also be connected to a serial port on the development PC.
(Refer to section Installation Overview for more details).

e Determine the serial port device name to use for the Linux Minicom serial communications
program depending on how the 3Dxx Display serial port is connected to the development PC. If
using a built-in serial port on the development PC, then remember that the serial port device name
will be “/dev/ttyS0”. If using a USB to serial port adapter, then remember that the serial port
device name will be “/dev/ttyUSB0”.

e Only if using the USB to serial port adapter: it must be activated at this time by clicking on the
“DeviceS” menu option at the top of the VirtualBox screen. Then select “USB” and click on the
USB to serial port adapter device name in order to select it. A sample is shown here (the USB
device name may be different than shown):

File Machine View Input

Applications Places Optical Drives J
Metwork k
R — b @ USB Settings...

Shared Folders r

.............. FTDI US232R [0600] 4Cpmd
Shared Clipboard » Logitech USB Optical Mouse [7200]
Drag and Drop r Dell USB Entry Keyboard [0104]

L B0 DY SO

Insert Guest Additions CD image..,
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e Right-click on the “Minicom” icon as shown below and then left-click on “Properties”.

(@ Grayhill 30w« Linux Qt Rev G[Running] - Oracle VM VirtualBox

File  Machine View Input Devices Help
Applications Places @ [Z] 49

Computer

Minicom
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e Click in the box labeled “Command:” and use arrow or end keys to move to the end of the
command line. Make sure that the device name as determined above is entered at the end of the
string. Then click on the “Close” button. This sample shows setting the device name to
“/dev/ttyUSBO0”: Do not change any other parameters on the command line. The command line is
typically set to:

gnome-terminal -t Minicom --hide-menubar -x minicom -c on -D /dev/ttyS0

Minicom Properties

)
| 2 | - .
| Basic | Permissions | Tags

Mame: Minicom

Description:

Command: de-menubar -x minicom -c on -Df’devfttyUSBG@

Comment: Serial link to 3D50 Target

Type: desktop configuration file (application/x-desk...
Size: 475 bytes

Location: /home/ghguest/Desktop

Volume: unknown

Accessed: Tue 15 Dec 2015 11:41:04 AM CST
Modified: Tue 15 Dec 2015 11:41:03 AM CS5T

0

Help Close
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e Double-click on the Minicom desktop icon to start the program. The Minicom window should
look like this when it first starts:

Minicom

or help on special keys
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e Make sure that the 3Dxx Display is powered up and press the “Enter” key. A “ghiimx6
login:” prompt should appear as shown below. If the 3Dxx Display was just powered up, then
many startup messages may appear as well, but when they are done, pressing the “Enter” key

should produce a “ghiimx6 login:” promptas shown.

Minicom

We me to minicom Z.6.

OPTIONS: Il8n

2012, 18:56:01.

help on special keys
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e Atthe“ghiimx6 login:” promptenter “root” (no password is required).

e The 3Dxx Display internal flash file system is configured to be read-only so that the system boots
up faster and to protect the file system from corruption. In order to download and test files from
the Qt development environment, this internal flash file system must be set to read-write mode.
This must be done using this command:

o mount -0 remount,rw /
This setting only remains in effect until the next time the 3Dxx Display is rebooted. There are
instructions at the end of this document that describe how to set the 3Dxx Display flash file system
to read-write mode on boot-up. The special 3Dxx configuration script that will be run in a few
steps will use this technique to configure the 3Dxx Display file system to be in read-write mode to
make Qt development more convenient.

CAUTION!
It is not recommended to leave the 3Dxx Display flash file system in read-
write mode on fielded units because this may result in file system
corruption and slower boot-up times.

e Enter this command to find the 3Dxx Display Ethernet IP address:
o ifconfig ethO
The IP address of the 3Dxx Display is after the tag “inet addr:” and it is circled in red in the
example output shown below.
o Ifthetag “inet addr:” is not present, then enter these two commands and try the “ifconfig
eth0” command again.
o ifdown ethO
o ifup ethO

In this example the IP address is 192.168.40.51. Make note of this IP address for the next setup
step.

Minicom

August 31, 2017 Page 32



[ ]

”nex AIII

i
An ISO-9001 Company

e Launch a Terminal Command Window by clicking once on the icon shown here:
& Grayhill 2D Linux Gt Rev G[Running] - Oracle VM VirtualBox

File  Machine View Input Devices Help
Applications Places ] 1@

p——

Computer

| —
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e In the terminal window type the following command:
o gedit /etc/hosts
This will open the IP address configuration file for the Linux system in a text editor program so
that the IP address of the 3Dxx Display can be configured. Here is a sample:

File Edit WView Search Terminal Help

:~$ gedit /etc/hosts

*hosts (/etc) - gedit

File Edit View Search Tools Documents Help

| DL open v .J_L. Save Undo I Q CX

) capable hosts

Plain Text ~» Tab Width: 4 » Lnl, Coll2 INS

e Enter the 3Dxx IP address on the line marked “gmd”. This will enable Ethernet access to the 3Dxx
Display by using the hostname “gmd”.

e Click on the “Save” button on the editor to the save the changes made to the IP address. Then
close the editor window, but leave the terminal window open for the next step.
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e In the terminal window type the following command:
o /media/sf vmshare/setup3Dxx.sh
This will configure the 3Dxx Display for operation with the Qt development environment. This
script will work for Models 3D50, 3D70, and 3D2104. When this script starts a message similar to
this will appear:

ghguest@debian: ~

File Edit View Search Terminal Help

rm: cannot re

Just enter “yes” to continue.
e The script will do a reboot of the display and will require about five minutes to run. It will output
this message if everything works correctly:
setup3Dxx completed successfully
If this message does not appear, the problem must be corrected before continuing.
e Close the terminal window after the script finishes successfully by entering “exit” command.
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Choosing a 3Dxx Qt Widget Demo Project

Qt Widget demonstration projects are provided for each of the 3Dxx Displays. There is a file in each
demonstration program called “ghwrapper.cpp”. This file is a focal point for the demonstration program’s
operation and in the very beginning of this file are comments explaining how the demonstration program
works.

This table compares the features of the demonstration programs:

Program Name ghgtdemo gh7indemo gh10indemo
Target Display Model 3D50 Model 3D70 Model 3D2104
Orientation Portrait Landscape Landscape
Real Time Clock setting  Yes Yes Yes

CAN input Yes Yes Yes

CAN output No Yes Yes

Touch Screen tap input Yes Yes Yes

Touch Screen Swipes Yes Yes Yes

Digital Inputs shown 4 4 4

Digital Outputs shown 4 4 4

Video inputs shown 2 3 3

Buzzer demo No Yes Yes

Audio Output demo No Yes No

Analog Input demo No Yes No

Note that Qt-4.8.6 can run in portrait or landscape mode and so either the “ghqtdemo” or the
“gh7indemo” demonstration program can run under Qt-4.8.6.

For now programs running under Qt-5.6.2 can only operate in native landscape mode, so only the
“gh7indemo” and “gh10indemo” programs can be run under Qt-5.6.2.

There will be one set of instructions for explaining how to configure and run either the “ghqtdemo” or the
“gh7indemo”demonstration programs under Qt-4.8.6 and the desktop environment (which uses Qt-5.5.1).

There will be a separate set of instructions that will explain how to configure and run the “gh7indemo”
program using Qt-5.6.2.
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Configure a 3Dxx Demo Project to Build and Run (Qt-4.8.6)

These instructions explain how to configure one of the demonstrations programs to run on a 3Dxx
Display using Qt-4.8.6 or on the development environment desktop using Qt-5.5.1. These instructions are
applicable to demonstration programs “ghgtdemo” and “gh7indemo”. The screen shots shown below are
for the “ghgtdemo” demonstration program, but in certain places things will need to be done differently
for the “gh7indemo” demonstration program as will be explained.

These kit configuration instructions have already been performed on the “ghqtdemo” and “gh7indemo”
programs provided in the preconfigured Qt development environment. These instructions are provided
here to aid in understanding how to setup a new project.

e Ifnot already started, start the Qt Creator by clicking on the “Applications” word in the upper left-
hand corner of the Linux window and then navigating through “Programming” and then clicking
on the “Qt Creator ...” item as shown here:

(0 Grayhill 3D Linux Qt Rev G [Running] - Oracle VM VirtualBox
File Machine View Input Devices Help

mpp Applications Places (=] {r

Accessories >

=l Games b

,‘% Graphics b

'-(\1._.;' Internet ¥

%4 office >
@t Creator (Community)

Ej.!.ﬂ Sound & Video > I{][ @t Maintenance Tool
System Tools ¥

@ Universal Access

August 31, 2017 Page 37



[ ]
Giraghill
An ISO-9001 Company

e From “Qt Creator” main window click on “Open Project” button as shown here:
Qt Creator

File Edit FEuild Debug Analyze Tools Window Help

@ New Project E] Open Project

e An “Open File” dialog window will appear. Navigate to the 3Dxx Demo project’s “.pro” file as
shown in the example below and then click on “Open” button. The example shown below is for
“ghqgtdemo”; for “gh7indemo”, navigate to folder “gh7indemo” and open file “gh7indemo.pro”.

Open File
Eil ‘ home

ghguest H ghgtdemo

Places - | Name v | Size Modified

Q, search £ images 02/01/2016
&) Recently U...

ghguest

Desktop

‘ALL Projects 9 < ‘

‘ Cancel H Open ‘
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e [fthe “ghqtdemo.pro.user” file is missing, which is normal if the project has never been opened
before, then a “Configure Project” dialog will appear. If this dialog doesn’t appear, then jump
ahead to the step where the “Projects” icon is selected.

e If'the “Configure Project” dialog does appear, then check boxes next to “Desktop Qt 5.5.1 GCC
32-bit” and “Qt-4.8.6-3DxX” and uncheck box next to any other kits such as “Qt-5.6.2-3Dxx”.
Then click on “Details” button to the right of the “Desktop Qt 5.5.1 GCC 32-bit” and “Qt-4.8.6-
3Dxx” kits.

ghgtdemo

I Editor | CodeStyle | Dependencies |
m Configure Project
_}.

Qt Creator can use the following kits for project ghqtdemo:

The project ghgtdemo is not yet configured.
Qt Creator uses the kit Desktop Qt 5.5.1 GCC 32bit to parse the project.

H Select all kits

E=t>» ¥ B pesktop Gt 5.5.1 GCC 32bit =o>» Details v

o> ¥ M gt-4.8.6-3Dxx
—_—

| $ Details ¥

=o» [ 5 gt-5.6.2-3Dxx Details v

Import Build From... Details v

| Cancel | | Configure ProjectJ
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e With the “Details” showing for the “Desktop Qt 5.5.1 GCC 32-bit” and “Qt-4.8.6-3Dxx” kits,
make sure that the boxes next to “Debug” are checked and that the boxes next to “Release” are
unchecked as shown below.

e  When all is correct click on “Configure Project” button.

ghgtdemo

I Editer | CodeStyle | Dependencies |

EIQ Configure Project

Qt Creator can use the following kits for project ghgqtdemo:

The project ghgtdemo is not yet configured.
Qt Creator uses the kit Desktop Gt 5.5.1 GCC 32bit to parse the project.

H Select all kits

b g Desktop Qt 5.5.1 GCC 32bit Details ~
¢@ Debug l!home!ghguestfbuiLd—ghqtdemo—Desktop_Gt_E_S_l_GCC_B 2bit-Debug l | Browse... |
¢D Release l!home!ghguestfbuiLd—ghqtdemo—Desktop_@t_S_S_l_GCC_B Zbit-Release l | Browse... |

¥ B gt-4.8.6-3Dxx Details ~
$|Z] Debug lf’homefghguest!buiLd-ghqtdemo-@t_4_8_6_3 Dxx-Debug l | Browse... |
¢D l@| l,"home,l'ghguest!buiLd-ghqtdemo-@t_4_8_6_3 Dxx-Release l | Browse... |

[ B g¢-5.6.2-3Dxx Details v

Import Build From... Details v

Cancel | l Configure Project
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¢ On the main “Qt Creator” window click on the “Projects” icon on the left side of the window as
shown here:

ghgqtdemo

File Edit Build Debug Analyze Tools Win

Projects ¥y ' 2

~ iw ghqtdemo

| ghgtdemo.pro
b (@ install

b [ Headers

b B2 Sources

[» Forms

Projects
Analyze
‘?'1 General
Project P
Warninas
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e If the kits shown below do not appear, click on the “Add Kit” button to add the kit that is missing.
e On the “Projects” screen click on the “Run” option under the “Desktop Qt 5.5.1 GCC 32-bit” kit.
e Click on the “Browse” button to the right of the “Working Directory” box.

ghgtdemo
VR | Editor | CodeStyle | Dependencies |
Add Kit  ~
Desktop Gt 5.5.1 GCC 32bit Ot-48.6-3 Dxx
Manage Kits... I Build Run
b Run Settings
Deployment
Method: | Deploy locally < | Add v Rename...
No Deploy Steps
| Add Deploy Step > |
Run
Run configuration: |ghqtdemo < | Add v Rename...
Executable: fhome/ghguest/build-ghqtdemo-Desktop _Qt_5_5_1_GCC_3 Zbit-Debug/ghqtdemo
Arguments: l ]
Working directory: lfhomefghguest!buiLd—ghqtdemo—Desktop_G!t_5_5_1_GCC_3 2bit-Debug l | Browse... | | "-E'|
Run in terminal
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e  When the “Select Working Directory” dialog appears, navigate to the folder
“/home/ghguest/ghqtdemo” and then click on the “Open” button. For the “gh7indemo” program
navigate to the folder “/home/ghguest/gh7indemo” instead.

Select Working Directony

- |
7 < ghguest ghqtdemnl Create Folder
Places Mame ¥ | Size Maodified
Q, search BimagES 04/11/2016

=) Recently Used
ghguest
Desktop

] File System

L;

Cancel | Open
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e Next click on the “Build” option under the “Qt-4.8.6-3Dxx” kit.
e Click on the “Details” button to the right of the “qmake:” box under the “Build Steps” group.

ghqtdemo

EVGR-RLW | Editor | Code Style | Dependencies |
 Add Kit v |
|:7"”: Desktop @t 551 GCC 32bit Gt-4B6-3Dxx
_ Manage Kits... | Build | Run
)r Build Settings
Edit build configuration: |Debug - | Add ~ | ' Rename... |
General

Shadow build:

Build directery: |/home/ghquest/build-ghgtdemo-Qt_4_8_6_3 Dxx-Debug | Browse... |
Build Steps
gqmake: gmake ghqtdemo.pro -r -spec qws/linux-armv6-g++ $ Details v~
Make: make in /home/ghguest/build-ghgtdemo-Qt_4_8_6_3 Dxx-Debug Details

| Add Build Step ~

e In the “Additional arguments:” box type “hw_present=3D50" as shown below. For the
“gh7indemo” program enter “hw_present=3D70” instead.

Build Steps

gmake: gmake ghqtdemo.pro -r -spec qws/linux-armv6-g++ hw_present=3 D50 Details ~
gmake build configuration: | Debug v

Additional arguments: lhw_present=3 D50 ¢

e Next click on the “Run” option under the “Qt-4.8.6-3DxX” kit. Then scroll down to the “Run”
area.

e In the box labeled “Arguments:” type the appropriate entry for the chosen demo program:

ghqtdemo -gws -display transformed:rot270
gh7indemo | -gws -display transformed:rot0 -display LinuxFb:/dev/fbl

The items for the “Arguments:” box shown in the table above show two very important pieces of
information about how to set up a Qt-4.8.6 program. (This information is not applicable to Qt-5.6.2).
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First consider the “rot270” and “rot0” items. The “rot270 argument sets up the display for portrait
mode and the “rot0” argument sets up the display for landscape mode. If the display output is to be
flipped 180 degrees it is also possible to specify “rot90” or “rot180”. Next consider the “-display
LinuxFb:/dev/fb1” argument. This argument tells Qt to send its graphics output to frame buffer 1
instead of the default frame buffer 0. This is required if trying to do graphic overlays on the camera
displays. See the section on camera programming for more information.

e In the box labeled “Working directory:” type the appropriate entry for the chosen demo program:

ghgtdemo | /home/demo
gh7indemo | /home/demo7in

Ingtdemo | ———— e —
EVERRALW | Editor | Code Style | Dependencies |

- AddKit v |

fi: Desktop Gt 5.5.1 GEC 32bit Ot-48.6-3 Dxx

| Manage Kits... | Build |  Run
Check for free disk space Details
Upload files via SFTP Details v

| Add Deploy Step |

Run

Run configuration: |ghqtdemo (on Remote Device) £ | | Add v | Rename...

Executable on host:

Executable on device:

Alternate executable on device:

Arguments:

Working directory:

/home/ghguest/build-ghqtdemo-Qt_4_8_6_3 Dxx-Debug/ghqtdemo
fusr/bin/fghgtdemo

[[J Use this command instead

[—qws -display transformed:rot270 ¢ ]

[!homefdemo ¢ ]

August 31, 2017

Page 45



[ ]

”nex AIII

£
An ISO-9001 Company

e Next click on the “File” menu option in the upper left corner and click on “Save All” as shown
here to save the project configurations:

Edit Build Debug Analyze Tools Window

| New File or Project... Ctrl+N

Open File or Project... Ctrl+0
Open File With...

Recent Projects

Sessions

WO

Session Manager...

Close Project "ghgtdemo”
Close All Projects and Editors
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Build and Run 3Dxx Demo Project Desktop Version (Qt-5.5.1)

e The desktop version can be built by first selecting the “Desktop Qt 5.5.1 GCC 32-bit” item as
shown below:

File Edit Build Debug Analyze Tools
Projects % ¥ © H+ [H
~ iw ghqtdemo

| ghgtdemo.pro
b [T install
b [ Headers
b (2] Sources
I Forms

Analyze

e

Project: ghgtdemo
Build: Debug

Deploy: Deploy Locally
Run: ghqtdemo

Kit
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e Next select the “Rebuild All” item under the “Build” menu item as shown here:

ghqtdemo
File Edit =058 Debug Analyze Tools Window Help
8 7 Build All Ctrl+5hift+B .
~ | 7 Build Project "ghgqtdemo” Ctrl+B
Run gmake
Deploy All
Deploy Project "ghgtdemo”
F. TS — N
Rebuild Project "ghgtdemo™
@ Clean All

Debug

Clean Project "ghgtdemo”

Cancel Build

e Click on the “Compile Output” and “Issues” selectors on the bottom of the Qt Creator window to
check for error messages and problems.

ghgtdemo = Qt Creator - |0 X

File Edit Build Debug Analyze Tools Window Help

<no document>

|y ghgtdemo.pro
b B install
b B Sources

Compile Output s €« ¢ B

09:59:39: Starting: "/usr/bin/make”

g++ -c -pipe -g -Wall -W -D_REENTRANT -DQT_GUI_LIB -DQT_CORE_LIB -DQT_SHARED -Ifusr/local/Trolltech/Qt-4.8.8/mkspecs/
linux-g++ -I../ghgtdemo -I/usr/local/Trolltech/Qt-4.8.6/include/QtCore -I/usr/local/Trolltech/Qt-4.8 6/include/QtGui -I/
usr/local/Trolltech/Qt-4.8.6/include -I/home/ghguest/platform-3050 std/sysroot-target/include -I. -I../ghgtdemo -I. -0
ghgtdemo.o .. /ghgtdemo/ghgtdemo. cpp L
g+ -WL, -rpath, /usr/local/Trolltech/Qt-4.8 6/1ib -0 ghgtdemo ghgtdemo.o -LAusr/local/Trolltech/Qt-4.8.6/1ib -1QtGui -
L/usr/local/Trolltech/Qt-4.8.6/1ib -L/usr/X11R6/1ib -1QtCore -lpthread

{ test -n "" & DESTDIR="" || DESTDIR-.; } && test $(gdb --version | sed -e& 's, ["0-91[~0-91¥\([0-91\ )W N ([0-8]0) .,
WIN2.:q') -gt 72 && gdb --nx --batch --quiet -ex 'set confirm off' -ex "save gdb-index $DESTDIR" -ex quit 'ghqtdemo’ && |2
test -f ghgtdemo.gdb-index && objcopy --add-section '.gdb_index=ghgtdemo.gdb-index' --set-section-flags
'.gdb_index=readonly' ‘'ghgtdemo’ 'ghqtdemo’ & rm -f ghgtdemo.gdb-index || true

00:59:40: The process "/usr/bin/make" exited normally.

09:59:40: Elapsed time: 80:01.

[Nl 2~ Type to locate (Ctr.. \ssues Search Results}\ppl\(atmn [o['M | 4| Compile Output] |5 felgIWiE] Crmsule General Messa... _
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e The desktop version can now be run by clicking on the big green “Run” arrow on the lower left

corner of the Qt Creator window.
e Click on the “Application Output” item on the bottom row to view application output.

e Click on red square on “Application Output” window to stop application.

ghgtdemo - Qt Creator

File Edit Build Debug Analyze Tools Window Help

Ak

Projects T @ B X € @9 <no document>
~ ghqtdemo

| ghgtdemo.pro
P install

b (5 Sources

Application Output 2 4 P LS

ghgtdemo E
Starting /home/ghguest /build-ghqtdemo-3D56_Desktop-Debug/ghqtdemo. .

(B O- Type to locate (Ctr... Issues Search Results QENGPTE (RN Ve ) Compile Ou
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Build and Debug 3Dxx Demo Project Target Version (Qt-4.8.6)

e The Qt-4.8.6 version of the 3Dxx demo project can be built by first selecting the “Qt-4.8.6-3Dxx”
item as shown below:

Project: ghgtdemo

Build: Debug

Deploy: Deploy to Remote Linux Host
Run: ghgtdemo (on Remote Device)

Kit

Qt-4.8.6-3 Dxx

e Next select the “Rebuild All” item under the “Build” menu item as shown here:

0 ghgtdemo-

File Edit |l Debug Analyze Tools Window Help

B Build All Ctri+Shift+B S
ot ¥ | * Build Project "ghqtdemo” Ctrl+B
Welcome Run gmake

Deploy All

Deploy Project "ghqtdemo”
%

Rebuild Project "ghgtdemo™

W Clean All
Clean Project "ghgtdemo”

Cancel Build
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e Click on the “Compile Output” and “Issues” selectors on the bottom of the Qt Creator window to
check for error messages and problems.

Compile Output

moc_ghwrapper.cpp

arm-cortexad-linux-gnueabi-g+ -c -pipe -march=armvE -Wno-psabi -g -Wall -W -D_REENTRANT -DOh
-DQT_CORE_LIE -DOT_SHARED -I/usr/local/Trolltech/QtEmbedded-4.8.6-arm/mkspecs/gws/linux-armve
Trolltech/QtEmbedded-4.8.8-arm/include /QtCore -I/usr/local/Trolltech/QtEmbedded-4.8.6-arn/inc
OtEmbedded-4.8.6-arm/include/QtGui -I/usr/local/Trolltech/QtEmbedded-4.8.6-arm/include -I../¢
platform-3050_std/sysroot-target/usr/include -I. -I. -I../platform-3050 std/sysroot-target/ir
target/usr/include -I. -o moc_ghwrapper.o moc_ghwrapper.cpp

arm-cortexad9-linux-gnueabi-g+ -WL, -rpath=shome/ghguest/platform-3050_std/sysroot-target/usry
QtEmbedded-4.8.6-arm/11b -0 ghgtdemo ghgtdemo.o ghwrapper.o gh3dSG.0 moc_gh3d50.0 moc_ghwrapp
platform-3050 stds/sysroot-target/1ib -L/home/ghguest/platform-3050 std/sysroot-target/usr/lik
QtEmbedded-4.8.6-arm/11b -L/homesghguest/platform-3050_std/sysroot-target/usr/lib -lghdrv -1C
QtEmbedded-4.8.6-arm/11b -L/homesghguest/platform-3050_std/sysroot-target/1ib -L/home/ghguest
lib -1QtMetwork -10tCore -Ipthread

15:42:50: The process "Jusr/bin/make" exited normally.

16:42:50: Elapsed time: 00:08.

Search Results JEB| Application Output EAE IR ARl QML/JS Co
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e The Qt-4.8.6-3Dxx Demo Project Target version is now ready to run.
e Set a breakpoint in the code by clicking on the “Edit” option on the left hand side of the Qt

Creator window. Then click on the expansion arrow next to “Sources”.

e Double click on the “ghwrapper.cpp” file in order to open it in the editor screen to the right.

File Edit Build Debug Analyze Tools

Projects = % < &+ 0O

ot - ghqtdemo
v |i: ghgtdemo.pro

[ install

b FH Headers

e, <[] Sources

Welcome

le4 camera_scrn.cpp

ke« climatecontrol.cpp
I/ gauges_backlite.cpp
leof ghgtdemo.cpp
o+ ghwrapper.cpp
ke« lighting.cpp
I+ radio_gpio.cpp
[ Forms

*

August 31, 2017

Page 52



[ ]
Giraghill
An ISO-9001 Company

e Scroll down and select a line in the source code and then press the “F9” key to toggle on a
breakpoint. An example is shown here:

File Edit Build Debug Analyze Tools Window Help

Projects * W E ghwrapper.cpp

+ [i@ ghqtdemo

// Connect signals to slots

i ghgtdemo.pro connect(activityTimer, SIGNAL(timeout()), this,
b [ install connect(this, STGMNAL(sig swipeleft()), this, =L
b B Head connect(this, SIGNAL(sig swipeRight()), this, S

h Headers connect(this, SIGNAL(sig_swipeUp()), this, SLOT
- [] Sources connect(this, SICMAL(sig swipeDown()), this, SL

(&4 camera_scrn.cpp // Launch lighting screen to start

I climatecontrol.cpp setCurrentIndex(m LightingIndex);

scrcur = lights;

scrprev = Lights;

m_gaugesScreen-=>Backlight (GH _BACKLIGHT MAX) ;

le/ gauges_backlite.cpp

le ghgtdemo.cpp
B ghwrapper.cpp

.m e+ lighting.cpp ¢

Projects le+ radio_gpio.cpp

Debug

J/ Start the timer to kick off hardware checks
activityTimer-=start();

G b Forms } 7/ end of GHwrapper::GHwrapper

Analyze = [*
* Function : ~CHwrapper

F?} *
* Description : Destructor for demo wrapper
*
* Aroument : none

e Make sure that 3Dxx Display is powered up and that its Ethernet connection to the Qt host is

working.
e Start debugging by clicking on the “Start Debugging” arrow as shown here or press the “F5” key:

=

Analyze Open Documents
&) ghqtdemo.cpp

Help

ghgtdema

§ Start Debugging F=
(e~ ype to locate (Cir...
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e Qtwill download the executable to the target along with any necessary support files and begin
execution.
e Execution will stop when breakpoint is reached. At that time the Qt Creator window will look
something like this:
ghwrapper.cpp = ghqtdemo = Qt Creator - (O] X

File Edit Build Debug Analyze Tools Window Help

Pr.* % @ B H % # B ghwra. # X | 2 GH.*# > B [NER Value Type
< @ ghqtdemo t i/ Launch lighting screen to | b database [@Ox7efff93c QFontDatabas
star = o
[ ghgtdemo.pro setCurrentIndex(m_lightingInde P mainWidgetloc (0, 0} QPoint
b [ install x); Ligh | parent 0x0 QStackedWidg
screur = lights; : AT eFFEI0
b Ef Headers scrprev = lights; 3 > th?Cursor €L x7 efff93 QCursor
+ [ Sources m_gaugesScreen- P this [@0x7efff5d0 GHwrapper
b camera_scrn.cpj =Backlight (GH_BACKLIGHT MAX);
[ climatecontrol.g // Start the timer to kick off
[l gauges_backlite hardware checks and do date/time
updates
l4 ghgtdemo.cpp |4 181 activityTimer->start();

e ghwrapper.cpp

& lighting.cpp } // end of GHwrapper::GHwrapper

e e radio_gpio.cpp - [: Fi ti r ~GHw
D b B Forms N unction 1 ~GHwrapper
Analyze * Description : Destructor for
demo wrapper
[ 5) * ||
r +_LAronmen - e b e L B
z C [E Threads: #1 ~|Stopped at breakpoint 1 (1)inthread 1.  Views
Level Function File Line Name File
0 GHwrapper... ghwrapper... 181 “ ghgtdem... fhome/ghguest/build-ghqtdemo-...
1 main ghqtdemo.c... 28

I
Breakpoints | Threads | Snapshots

Application Output Y2 4 #» K %

ghgtdemo [-| | ghgtdemo (on Remote Device) £

"Ttalic"

"6 7891011 12 14 16 18 20 22 24 26 28 36 48 72 "
"Normal"

"6 7891011 12 14 16 18 20 22 24 26 28 36 48 72 "

[>]

Screen size: w= 480 h= 800

Screen position: left= 0 top=0
GPIO initial output: Oxd input: Oxd

il 1ssues I Search R... '3_'AppLicati...”_‘

e Execution can be continued by pressing the “F5” key.
e Execution can be terminated by clicking on the red stop square (highlighted by red arrow in above
screen shot) on the “Application Output” window.
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Configure a 3Dxx Demo Project to Build and Run (Qt-5.6.2)

These instructions explain how to configure the “gh7indemo” program to run on a 3Dxx Display
using Qt-5.6.2. The instructions are also applicable to demonstration program “gh10indemo”, with
noted differences. The example and screen shots shown below are for the “gh7indemo”
demonstration program. This configuration procedure is very similar to one described in section
Configure a 3Dxx Demo Project to Build and Run (Qt-4.8.6) and assumes that those instructions
have already been completed.

e Open the “gh7indemo” project in “Qt Creator”.

e On the main “Qt Creator” window click on the “Projects” icon on the left side of the window.

e On the “Projects” screen click on the “Add Kit” option and select the “Qt-5.6.2-3Dxx” kit.

File Edit Build Debug Analyze Tools Window Help

gn7indemo R
EUIGR-RAW | Editor | CodeStyle | Dependencies |

 Add kit v €

. . @t-48.6-3 Dxx
Import existing build... _
Build Run

Qt-5.6.2-3Dxx  aged

/" Bula Settings

Edit build configuration: |Debug | | Add ~ Rename...

General
m aif—
Projects

e Click on the “Build” button under the “Qt-5.6.2-3Dxx” kit and then select the “Release”
configuration as shown here:

| Add Kit v]

' Desktop Gt 5.5.1 GCC 32bit Gt-48.6-3 Dxx
l Manage Kits... ‘ Buitd | Run Build Run Build

) Build Settings

Edit build configuration: | Debug | Add v | Remove | | Rename...

Relesse o

General
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e Then click on the “Remove” button to remove the “Release” configuration..

gh7indemo
EVIGRRILY | Editor | Code Style | Dependencies |
| AddKit |
Desktop Gt 5.5.1 GCC 32bit Gt-48.6-3Dxx @t-5.62-3 Dxx
| Manage Kits... | Build | Run Build | Run
}b Build Settings
Edit build configuration: |Release 3] | Add VI | Remove I | Rename...
General
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e Click on the “Details” button to the right of the “qmake:” box under the “Build Steps” group. In
the “Additional arguments:” box type “hw_present=3D70” as shown below.
e NOTE: for the gh10indemo program, use hw_present=3D2104 for the “Additional arguments”.

gh7indemo

VIR | Editer | CodeStyle | Dependencies |

| Add Kit V]

’—- Desktop @t 551 GCC 32bit Qt-48.6-3 Dix
Manage Kits... J Build | Run Build Run Build

}F Build Settings

Edit build configuration: |Debug ¢ | Add ¥ | | Rename...

General

Shadow build:

Build directory: |/home/ghguest/build-gh7indemo-Qt_5_6_2_3 Dxx-Debug ] | Browse... |

An incompatible build exists in fnome/ghguest/build-gh7indemo-Qt_5_6_2_3 Dxx-Debug,
which will be overwritten.

Build Steps 0

gmake: gmake gh7indemo.pro -r -spec devices/linux-imx6-g++ CONFIG+=debug CONFI Details ~
gmake build configuration: | Debug o

Additional arguments: [hw_present=3 D70 ¢ ]
Generate separate debug info: O

Enable GML debugging and profiling: M\ Might make your application vulnerable. Only use in a safe environment

Enable Qt Quick Compiler: A\ This Qt Version does not contain Qt Quick Compiler.
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e Next click on the “Run” option under the “Qt-5.6.2-3Dxx” kit and scroll down to the “Run” area.

e In the box labeled “Working directory:” type “/home/demo7in”.
(for the ghl10indemo , type “/home/demo10in”)

gh7indemo

EVIER-RPLW | Editor | Code Style | Dependencies |

Add Kit e
[— Desktop Gt 5.5.1 GCC 32bit Qt-486-3Dxx Qt-5.62-3Dxx
Manage Kits... I Buitd | Run Buitd | Run Build “

:

Run

Run configuration: |:gh7indemo (on Remote Device) & | |£ "| | Rename...
Executable on host: fhome/ghguest/build-gh7indemo-Qt_5_6_2_3 Dxx-Debug/gh7indemo
Executable on device: fhome/demo7in/gh7indemo
Alternate executable on device: [ Use this command instead
Arguments: [
Working directory: [Ihome}’demo?in ¢
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e Next click on the “File” menu option in the upper left corner and click on “Save All” as shown
here to save the project configurations:

Edit Build Debug Analyze Tools Window

| New File or Project... Ctrl+N

Open File or Project... Ctrl+0
Open File With...

Recent Projects

Sessions

WO

Session Manager...

Close Project "ghgtdemo”
Close All Projects and Editors

August 31, 2017 Page 59



Giaghill
An ISO-9001 Company

Build and Run 3Dxx Demo Project Target Version (Qt-5.6.2)

e The Qt-5.6.2 version of the 3Dxx demo project can be built by first selecting the “Qt-5.6.2-3Dxx”
item as shown below:

Project: gh7indemo

Build: Debug

Deploy: Deploy to Remote Linux Host
Run: gh7indemo (on Remote Device)

gh¥indema

e Next select the “Rebuild All” item under the “Build” menu item as shown here:

0 ghgtdemo-

File Edit |l Debug Analyze Tools Window Help

B Build All Ctri+Shift+B S
ot ¥ | * Build Project "ghqtdemo” Ctrl+B
Welcome Run gmake

Deploy All

Deploy Project "ghgtdemo”
%

Rebuild Project "ghgtdemo™

W Clean All
Clean Project "ghgtdemo”

Cancel Build

August 31, 2017 Page 60



rayhifl

/  inc. A
An ISO-9001 Company

e (lick on the “Compile Output” and “Issues” selectors on the bottom of the Qt Creator window to
check for error messages and problems.

Compile Output

moc_ghwrapper.cpp

arm-cortexad-linux-gnueabi-g+ -c -pipe -march=armvE -Wno-psabi -g -Wall -W -D_REENTRANT -DOh
-DQT_CORE_LIE -DOT_SHARED -I/usr/local/Trolltech/QtEmbedded-4.8.6-arm/mkspecs/gws/linux-armve
Trolltech/QtEmbedded-4.8.8-arm/include /QtCore -I/usr/local/Trolltech/QtEmbedded-4.8.6-arn/inc
OtEmbedded-4.8.6-arm/include/QtGui -I/usr/local/Trolltech/QtEmbedded-4.8.6-arm/include -I../¢
platform-3050_std/sysroot-target/usr/include -I. -I. -I../platform-3050 std/sysroot-target/ir
target/usr/include -I. -o moc_ghwrapper.o moc_ghwrapper.cpp

arm-cortexad9-linux-gnueabi-g+ -WL, -rpath=shome/ghguest/platform-3050_std/sysroot-target/usry
QtEmbedded-4.8.6-arm/11b -0 ghgtdemo ghgtdemo.o ghwrapper.o gh3dSG.0 moc_gh3d50.0 moc_ghwrapp
platform-3050 stds/sysroot-target/1ib -L/home/ghguest/platform-3050 std/sysroot-target/usr/lik
QtEmbedded-4.8.6-arm/11b -L/homesghguest/platform-3050_std/sysroot-target/usr/lib -lghdrv -1C
QtEmbedded-4.8.6-arm/11b -L/homesghguest/platform-3050_std/sysroot-target/1ib -L/home/ghguest
lib -1QtMetwork -10tCore -Ipthread

15:42:50: The process "Jusr/bin/make" exited normally.

16:42:50: Elapsed time: 00:08.

Search Results JEB| Application Output EAE IR ARl QML/JS Co
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e The Qt-5.6.2-3Dxx Demo Project Target version is now ready to run.

e The Qt-5.6.2-3Dxx Demo Project Target version can now be run by clicking on the big green
“Run” arrow on the lower left corner of the Qt Creator window.

e Click on the “Application Output” item on the bottom row to view application output.

e Click on red square on “Application Output” window to stop application.

File Edit Build Debug Analyze Tools Window Help
Pr..v = @ B O 4« # <no document>

Ak

P install

b ER Headers

b B2 Sources

[» Forms

[+ Resources

Application Output  ¥a

gh7indemo (on Remote Device) 8 ‘

|A - Type to Locate (Ctr... IssuesSearch R... JERENTIGS LY Compile QML/JS .

e The “gh7indemo” and “ghl0indemo” demonstration programs include a “QML Demo” button on
the “Settings” screen; however, this button will just exit the Qt program when run on the 3Dxx
target. In order to make this button work, the QML demonstration program must be loaded
separately on the 3Dxx target and the demonstration program must be launched using a script as
shown below.
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For gh7indemo:
# Loop to run QML demo from Qt demo
while true; do
/home/demo7in/gh7indemo &> /run/gt.log
/home/samegame/samegame &> /run/gml.log
done

For gh10indemo:
# Loop to run QML demo from Qt demo
while true; do
/home/demol0in/ghl0indemo &> /run/gt.log
/home/samegame/samegame &> /run/gml.log
done
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Build and Run QML Demonstration Program (Qt-5.6.2)

This describes how to build and run the QML demonstration program “Samegame”.
From Qt Creator open the “~/Samegame/samegame.pro” project.

Select the desired kit, either “Qt-5.6.2-3Dxx” or “Desktop Qt 5.5.1 GCC 32-bit”.
Click on “Build->Rebuild All” to build program.

Click on green arrow “Run” button to run program.
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Setting up 3Dxx Qt Program to Run at Boot Up

Tis describes how to configure one of the demo programs to start automatically when the 3Dxx
Display is powered up and not connected to the Qt development system. Using this example any Qt
program can be configured to run automatically at boot up.

e There is a launch script provided for each demo program. Using the information below, select
the correct “scp” copy command to copy the desired script to the target 3Dxx Display. The
“scp” command is entered from a terminal window in the Linux development environment and
assumes that the Ethernet link to the target 3Dxx Display is working and configured to use the
host name “gmd”.

o Demo Program: ghgtdemo
= Orientation: Portrait
= Sends graphics to fb0; no graphics overlay for camera
= “scp” copy command:

scp /media/sf vmshare/3Dxx launchqgtdemo root@gmd:/etc/init.d/launchgtdemo

o Demo Program: gh7indemo
= OQrientation: Landscape
= Sends graphics to fbl; can do graphics overlay for camera
= “scp” copy command:

scp /media/sf vmshare/3Dxx launchgt7indemo root@gmd:/etc/init.d/launchgt7indemo

o Demo Program: gh10indemo
= Orientation: Landscape
= Sends graphics to fbl; can do graphics overlay for camera
= “scp” copy command:

scp /media/sf vmshare/3Dxx launchgtlOindemo
root@gmd:/etc/init.d/launchgtl0indemo

e Next a link to the launch script must be placed in the directory “/etc/rc.d” on the target 3DxX
Display. This is done by entering the correct command on the 3Dxx Linux console using the
“Minicom” application. (The section Configuring 3Dxx Display describes how to launch
“Minicom”.) Note that the order in which the links appear in the directory “/etc/rc.d” controls
the order in which the various applications are started at boot up. The example shows the
recommended ordering for the fastest possible boot up of the Qt application.

o Demo Program: ghgtdemo
= Link command entered on “Minicom” console:

In -s /etc/init.d/launchgtdemo /etc/rc.d/Sldgtdemo

= Result (get listing with command: “1s -11 /etc/rc.d”):
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SO0ludev -= ../init.d/udev
S02rc-once -= ../init.d/rc-once
Sldqtdemo -> /etc/init.d/launchqtdemo

Sl6ghvehicleapp -= ../init.d/launchghvehicleapp
S26networking -= ../init.d/networking
S30-opennssh -= ,,/init.d/openssh

S40appupdate -> ,./init.d/launchappupdate

o Demo Program: gh7indemo
= Link command entered on “Minicom” console:

In -s /etc/init.d/launchgt7indemo /etc/rc.d/Sl2gt7indemo

= Result (get listing with command: “1s -11 /etc/rc.d”):

S0ludev -> ,./init.d/udev

2rc-once -> ../init.d/rc-once

2qt7indemo -> /etc/init.d/launchqt7indemo
Sl6ghvehicleapp -= ../init.d/launchghvehicleapp
S26networking -= ../init.d/networking
S30-opennssh ../init.d/openssh
S40appupdate -> ../init.d/launchappupdate

o Demo Program: gh10indemo
= [ink command entered on “Minicom” console:

In -s /etc/init.d/launchgtlOindemo /etc/rc.d/S12gtl0indemo

= Result (get listing with command: “1s -11 /etc/rc.d”):

I S0ludev -= .. /finit.d/udev
"D S02rc-once -= .. finit.d/rc-once
S12qtl0indemo -> fetc/init.d/launchqtl@indemo

: Sleghvehicleapp -= .. it.d/Launchghvehicleapp
I S26networking -= ../init.d/networking
'@ S30-opennssh -= ., /init.d/openssh

S40appupdate -= ../ finit.d/launchappupdate

In the above directory listings observe that the link for the “S16ghvehicleapp” item is shown in red. This
is because the target for this link was renamed to “launchghvehicleappXX” and this “broke” the link.
Since this link is “broken”, this item (which is the VUI Builder© application) will not be run at boot up.
This is a convenient way to switch what application is to be started at boot up. Just rename the launch
script located in the directory “/etc/init.d”.

CAUTION!
Do not try to launch multiple Qt applications at boot up or try to launch the ghvehicleapp
application along with a Qt application as they will conflict with one another.

NOTE
When switching from running one application to another, even between Qt applications, it
is a good idea to do a reboot of the 3Dxx Display in between to make sure that the
hardware is properly reset. This can be done by entering the “reboot” command on the
3Dxx Display Linux console..
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Interfacing 3Dxx Hardware from QT Software
The 3Dxx Display contains the following custom component interfaces:

LCD

LCD Backlight

Camera driver

CAN driver

Digital 1/0 driver

Analog Input driver (Model 3D70 only)
Buzzer (Models 3D70, 3D2104)

Audio Output (Model 3D70 only)

This section explains how to access the functionality of these components. The programming interfaces
and provided API functions are covered, with the syntax and parameters defined. Sample code is also
provided where appropriate.

LCD

The Grayhill 3Dxx Series Display uses a 16 bit per pixel LCD screen. The pixel dimensions of various
3Dxx Display products are should in the section Supported Hardware Products. The default orientation of
the frame buffer is landscape mode (wider pixel dimension is in horizontal direction).

The following only applies to using Qt-4.8.6:

The frame buffer can be rotated to portrait orientation and can even be flipped upside down by using
the “-display transformed:rot” parameter when launching the Qt application. Setting of this parameter
when configuring a Qt project for development and debug is shown in section Configure a 3Dxx Demo
Project to Build and Run (Qt-4.8.6). In order to set this parameter when launching a Qt application at
boot up, examine the launch scripts discussed in the section Build and Run QML Demonstration
Program (Qt-5.6.2)
This describes how to build and run the QML demonstration program “Samegame”.

e From Qt Creator open the “~/Samegame/samegame.pro” project.
Select the desired kit, either “Qt-5.6.2-3Dxx” or “Desktop Qt 5.5.1 GCC 32-bit”.

e C(Click on “Build->Rebuild All” to build program.

e C(lick on green arrow “Run” button to run program.
Setting up 3Dxx Qt Program to Run at Boot Up.

Images can be displayed on frame buffer 0 or 1 using standard Qt API. Which frame buffer a Qt
application uses is set by the presence or absence of the parameter “-display LinuxFb:/dev/tb1” when
launching the Qt application. The Qt application may not switch frame buffers once it starts. Setting
of this parameter when configuring a Qt project for development and debug is shown in section
Configure a 3Dxx Demo Project to Build and Run (Qt-4.8.6). In order to set this parameter when
launching a Qt application at boot up, examine the launch scripts discussed in the section Build and
Run QML Demonstration Program (Qt-5.6.2)
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This describes how to build and run the QML demonstration program “Samegame”.

e From Qt Creator open the “~/Samegame/samegame.pro” project.
Select the desired kit, either “Qt-5.6.2-3Dxx” or “Desktop Qt 5.5.1 GCC 32-bit”.

e C(Click on “Build->Rebuild All” to build program.
e Click on green arrow “Run” button to run program.
Setting up 3Dxx Qt Program to Run at Boot Up.

LCD Backlight

The LCD Backlight setting is a value between 0 and 100 inclusive.
The brightness value can be set in the file /sys/class/backlight/pwm-backlight.0/brightness

Sample Code:

int value = 80;
QFile file("/sys/class/backlight/pwm-backlight.0/brightness");
if (file.open(QIODevice::WriteOnly | QIODevice::Text))

{
QTextStream out (&file);
out << value;
file.close();

Camera Driver Interface

The Grayhill 3Dxx Display device can contain multiple camera inputs. NTSC and PAL format video
inputs are supported by modifying the camera input sensor parameters. The camera output can be
displayed on the LCD. The following camera display parameters can be modified:
e Window parameters — window size and window position
Color parameters — brightness, contrast, saturation and hue
Rotation
Input sensor parameters — provides support for NTSC and PAL formats
Camera output to LCD foreground or background with color key

Camera output is displayed at 30fps.
Note: Only one camera input can be active at a time.

Interface:
The Qt application can interface with the Camera driver using the Camera class.

Data Types:
typedef struct SENSORPARAMS // Must be set according to camera input type

{ // NTSC PAL
unsigned int top; // 4 5
unsigned int left; // 0 4
unsigned int height; // 480 567
unsigned int width; // 640 640

} SENSORPARAMS, *PSENSORPARAMS;
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#define FOREGROUND (1)
#define BACKGROUND (0)

// These are the only allowed values for VIDEO COLOR KEY xxx:
#define VIDEO COLOR KEY BLACK  (0x00000000)

#define VIDEO COLOR KEY RED 0x00FF0000
#define VIDEO COLOR _KEY GREEN 0x0000FF00
#define VIDEO COLOR KEY BLUE 0x000000FF

( )
( )
( )
#define VIDEO COLOR KEY YELLOW (OxO0FFFF00)
( )
( )
( )

#define VIDEO COLOR _KEY CYAN 0x0000FFFF

#define VIDEO COLOR KEY MAGENTA (0xO0O0FFOOFF

#define VIDEO COLOR KEY WHITE OxO00FFFFFF

typedef struct DISPLAYPARAMS

{
unsigned int top; // top left window y-coordinate
unsigned int left; // top left window x-coordinate

// (must be divisible by 4)

unsigned int height; // window vertical size
unsigned int width; // window horizontal size

// NOTE: top + height must not exceed height of display

// and left + width must not exceed display width
unsigned int rotate; // 0-7, see below
unsigned int fg; // FOREGROUND or BACKGROUND + VIDEO COLOR KEY xxx

} DISPLAYPARAMS, *PDISPLAYPARAMS;

The camera output always operates in native landscape mode. Use the following rotation values to support
other display and camera orientations:

Value Rotation

0 No rotation

1 Vertical flip

2 Horizontal flip

3 180

4 90 right

5 90 right with vertical flip

6 90 right with horizontal flip

7 90 left
#define HUE_CODE_00 (0x00)
#define HUE CODE 7F (0x7F)
#define HUE CODE_80 (0x80)

typedef struct COLORPARAMS
{
unsigned int brightness; // 0-255
unsigned int saturation; // 0-255
unsigned int hue; // HUE CODE 00, HUE CODE 7F, or HUE CODE 80
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unsigned int contrast; // 0-255
} COLORPARAMS, *PCOLORPARAMS;

Function Prototypes:
Camera::Camera
Camera class constructor

Syntax
Camera:: Camera (int camnum, int fbdev = FB DEV 0);

Parameters
int camnum
[in]
Camera Number. Valid range 1-2 for Model 3D50, 1-3 for Model 3D70, 1-4 for Model 3D2104
#define FB DEV 0 (0) // GRAPHICS being sent to /dev/fb0
#define FB DEV 1 (1) // GRAPHICS being sent to /dev/fbl
int fbdev
[in]

The "fbdev" value must indicate whether the GRAPHICS are being sent to

b0 or fbl. When GRAPHICS are being sent to fb0, then video will be sent to

fb1 and only foreground mode is allowed. This is the default assumed if

"fbdev" is missing.

If GRPAHICS are being sent to fb1, then video will be sent to fb0 and both

foreground and background modes are supported. In order to send GRAPHICS to

fbl, add this parameter to the command line that launches Qt: -display LinuxFb:/dev/fbl

Return Value
none

Camera::setdisplayparams

Sets the following display window parameters

origin

window size

rotation

foreground or background with color key (When using background mode the camera video only
shows through where the graphics data is set to the color that matches the specified color key.
Graphics of any other color will appear on top of the camera video image.)

Syntax
int Camera::setdisplayparams (PDISPLAYPARAMS p) ;

Parameters

PDISPLAYPARAMS p
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[in]

refer to DISPLAYPARAMS structure

Return Value
int
0 indicates success, -1 indicates failure

Camera::setcolorparams

Sets the following camera color parameters
Brightness

Saturation

Contrast

e Hue

Syntax
int Camera::setcolorparams (PCOLORPARAMS p) ;

Parameters
PCOLORPARAMS p
[in]
refer to COLORPARAMS structure

Return Value
int
0 indicates success, -1 indicates failure

Camera::setsensorparams
Sets the camera sensor parameters.

Syntax

int Camera::setsensorparams (PSENSORPARAMS psensor);
Parameters

PSENSORPARAMS psensor

[in]
refer to SENSORPARAMS structure

Return Value
int
always returns 0

Camera::show
Enables or disables the camera

Syntax
int Camera::show(int enable);
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Parameters
int enable
[in]

1 =enable, 0 = disable

Return Value

int

0 indicates success, -1 indicates failure
Required Files:

Header File: camera.h
Link Library : libghdrv.so

Sample Code:

#include “camera.h”

COLORPARAMS color;
DISPLAYPARAMS disp;

int cameranum = 1; // camera input 1

Camera cam(cameranum) ;

disp.top = 0;
disp.left = 80;
disp.height = 480;
disp.width = 640;
disp.rotate =

disp.fg = FOREGROUND;
// configure display parameters
cam.setdisplayparams (&disp) ;

// start camera
cam.show (1) ;

// change color parameters

color.brightness = 50;
color.saturation = 128;
color.contrast = 128;
color.hue = 0;

// configure color parameters
cam.setcolorparams (&color) ;

// stop l+camera
cam.show (0) ;

4; // rotate 90 degree right
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CAN Diriver Interface

The 3D50 and 3D70 Displays includes two CAN controller modules. Available CAN ports are CAN1
and CAN2. The 3D2104 Display includes three CAN controller modules. Available CAN ports are
CANL1, CAN2, and CAN3. The CAN controller supports both standard and extended frames.

Interface:
The gt demo application can interface with the CAN bus driver using the CAN class.

Data Types:

/* special flag bits for the CAN _ID */

#define CAN_EFF FLAG 0x80000000U /* EFF flag (add to ID to activate 29-bit ID) */
#define CAN RTR FLAG 0x40000000U /* remote transmission request */

#define CAN ERR FLAG 0x20000000U /* error frame */

struct CANMSG
{

unsigned int ID;
unsigned int Length; // Data Length Code of the Msg (0..8)
unsigned char Datal[8];

bi

typedef struct CANMSG CANMSG, *PCANMSG;

Function Prototypes:

CAN::CAN
CAN class constructor

Syntax
CAN: :CAN (int num) ;

Parameters
int num
[in]

CAN Port Number. Valid range 1-2 for Models 3D50, 3D70; 1-3 for Model 3D2104

Return Value
none

CAN::OpenPort
Opens the CAN socket

Syntax
int CAN: :OpenPort (void) ;
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Parameters
none

Return Value
int
non-zero value indicates success, -1 indicates failure

CAN::WritePort
Writes a single CAN frame to the CAN port.

Syntax
int CAN::WritePort (PCANMSG TxMsqg) ;

Parameters
PCANMSG TxMsg
[in]

Contains the CAN frame to be written

Return Value

int

0 indicates success, -1 indicates failure
CAN::ReadPort

Attempts to read a single CAN frame from the CAN port. Note that the CAN socket is configured to be
non-blocking, so calls to ReadPort will return even if there is no data.

Syntax

int CAN::ReadPort (PCANMSG RxMsq) ;
Parameters

PCANMSG RxMsg

[out]
Contains the CAN frame received

Return Value
int
contains the number of bytes read, -1 indicates failure

CAN::ClosePort
Closes the CAN socket

Syntax
void CAN::ClosePort (void) ;

Parameters
none
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Return Value
none

Required Files:

Header File: can.h
Link Library : libghdrv.so

Sample Code:

#include “can.h”

CANMSG TxMsg;

CANMSG RxMsg;

int bytesread = 0;

int cannum = 1; // CAN1

/* Init TX and RX message */
TxMsg.ID = 0x23;
TxMsg.Length = 8;
for (int 1i=0; 1<8; i++)
TxMsg.Data[i] = (0x11 * (i+1)); // £ill random data
memset ( (void *)&RxMsg, 0, sizeof (CANMSG)) ;

// CAN1

CAN can (cannum) ;

can.OpenPort () ;

can.WritePort (&TxMsqg) ;

do

{
bytesread = can.ReadPort (&RxMsg) ;
// add delay

} while (bytesread != sizeof (CANMSG)) ;

can.ClosePort () ;
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The Model 3D50 Display, Model 3D70 Display, and Model 3D2104 Display each have four digital inputs
and four digital outputs, but they are configured differently and these differences will be explained. Each
device uses the same library calls to read the digital inputs and set the digital outputs.

On the 3D50 Five Inch Display Pin 4 on its connector is a dedicated input only pin. Pin 5 is a dedicated
output only pin. Pins 6, 7, and 8 are shared 1/O pins that can be used to output a signal or input a signal.

On the Model 3D70 Seven Inch Display each of the four inputs are dedicated and so operate
independently of any output pins.

On the Model 3D2104 10.4 Inch Display all digital output pins are shared 1/O pins that can be used to
output a signal or input a signal.

For a shared 1/0O pin to function as an input, the corresponding output must be set low.
The following table summarizes all of the digital 1/0 pins for each model:

Model 3D50 Pins

Model 3D70 Pins

Model 3D2104 Pins

Input 1 (Pin 4)

Input 1 (Pin 4 Connector A)

Input 1 or Output 1 (Pin 10)

Input 2 or Output 2 (Pin 6)

Input 2 (Pin 8 Connector B)

Input 2 or Output 2 (Pin 21)

Input 3 or Output 3 (Pin 7)

Input 3 (Pin 9 Connector B)

Input 3 or Output 3 (Pin 32)

Input 4 or Output 4 (Pin 8)

Input 4 (Pin 10 Connector B)

Input 4 or Output 4 (Pin 9)

Output 1 (Pin 5) Output 1 (Pin11 Connector B)

Output 2 (Pin12 Connector B)

Output 3 (Pin13 Connector B)

Output 4 (Pin14 Connector B)

Interface:

A Qt application may set or get the digital 1/O pin states by calling the appropriate C library function as
described below.

#define GHIOLIB CH1 (0x01)
#define GHIOLIB_CH2 (0x02)
#define GHIOLIB_CH3 (0x03)
#define GHIOLIB CH4 (0x04)

#define GHIOLIB MAX DIGITAL IO (4)
#define GHIOLIB DIG IN FLOAT  (0)
#define GHIOLIB DIG IN PULL DN (1)
#define GHIOLIB DIG IN PULL UP (2)

#define GHIOLIB RET OK 0

#define GHIOLIB RET ERROR 1
#define GHIOLIB RET NOTSUPPORTED 2

ghiolib_setDiglncfg (Model 3D70 only)
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Sets input pin pull-up/pull-down configuration.

Syntax
int ghiolib setDigIncfg(int ch, uint8 t confiq);

Parameters
int ch
[in]

Input pin to configure (GHTOLTB CH1, GHIOLIB CH2, GHIOLIB CH3, or GHIOLIB CH4)
uint8_t config
[in]

GHIOLIB DIG IN FLOAT, GHIOLIB DIG IN PULL DN, or GHIOLIB DIG IN PULL UP
Return Value
int
GHIOLIB RET OK, GHIOLIB RET ERROR, or GHIOLIB RET NOTSUPPORTED

ghiolib_getDigln
This function reads the state of an input pin.

Syntax
int ghiolib getDigIn(int ch, uint8 t *wvalue);

Parameters
int ch
[in]

Input pin to read (GHIOLIB CH1, GHIOLIB CH2, GHIOLIB CH3, or GHIOLIB CH4)
uint8_t*value

[out]

Returns 0 if input is low, else returns 1

Return Value
int
GHIOLIB RET OK, GHIOLIB RET ERROR, or GHIOLIB RET NOTSUPPORTED

ghiolib_getDigOut
Reads the current state of an output pin.

Syntax
int ghiolib getDigOut (int ch, uint8 t *value);

Parameters
int ch
[in]

Output pin to read (GHIOLIB CH1, GHIOLIB CH2, GHIOLIB CH3, or GHIOLIB CH4)
uint8_t*value
[out]
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Returns 0 if output is set low, else returns 1
Return Value
int
GHIOLIB RET OK, GHIOLIB RET ERROR, or GHIOLIB RET NOTSUPPORTED

ghiolib_setDigOut
This function sets the current state of an output pin.

Syntax
int ghiolib setDigOut (int ch, uint8 t wvalue);

Parameters
int ch
[in]

Output pin to set (GHIOLIB CH1, GHIOLIB CH2, GHIOLIB CH3, or GHIOLIB CHA4)
uint8 tvalue

[in]
If O sets output pin low, else sets output pin high (Vbatt)

Return Value
int
GHIOLIB RET OK, GHIOLIB RET ERROR, or GHIOLIB RET NOTSUPPORTED

Required Files:

Header File: ghiolib.h
Link Library: libghiodrv.so

Sample Qt Code:
#include <QDebug>

// For access to ghiolib
typedef u intl6 t uintlé6 t;
typedef u int8 t uint8 t;
#ifdef  cplusplus

extern "C" {

#endif

#include "ghiolib.h"

#ifdef  cplusplus
}

#endif

int channel;
uint8 t digValue;
int gpioOutput;
int gpioInput;
int gpioStatus;
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// Set inputs to pull down mode and read current inputs and outputs for each channel
gpioOutput = 0;

gpioInput = 0;
for =

{

}

(channel 0; channel < GHIOLIB MAX DIGITAL IO; channel++)
// Set input to pull down mode
gpioStatus = ghiolib setDigIncfg(channel + 1, GHIOLIB DIG IN PULL DN) ;
if ((GHIOLIB_RET OK != gpioStatus) && (GHIOLIB RET NOTSUPPORTED != gpioStatus))
{

gDebug ("ERROR (%d) doing ghiolib setDigIncfg on channel: %d\n",

gpioStatus, channel + 1);

}

// Read current output setting

digvalue = 0;

gpioStatus = ghiolib getDigOut (channel + 1, &digValue);
if (GHIOLIB RET OK != gpioStatus)

{
gDebug ("ERROR (%d) doing ghiolib getDigOut on channel: %d\n",
gpioStatus, channel + 1);

if (1 == digValue)
gpioOutput |= (1 << channel);

}

// Read current input

digValue = 0;

gpioStatus = ghiolib getDigIn(channel + 1, &digValue);
if (GHIOLIB RET OK != gpioStatus)

{
gDebug ("ERROR (%d) doing ghiolib getDigIn on channel: %d\n",
gpioStatus, channel + 1);

if (1 == digValue)
gpioInput |= (1 << channel);

}

gDebug ("GPIO initial output: 0x%$x input: 0x%x\n", gpioOutput, gpiolnput);
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Analog Inputs (Model 3D70 only)

The Model 3D70 Display has two analog inputs. Analog Input 1 is connected to Pin 4 on Connector B and
Analog Input 2 is connected to Pin 5 on Connector B. The Analog Inputs can be used to read resistance, voltage,
or current with respect to the analog return pin (pin 7 on Connector B).

Interface:

A Qt application may configure or read an analog input pin by calling the appropriate C library function
as described below.

#define GHIOLIB CH1 (0x01)
#define GHIOLIB CH2 (0x02)

#define GHIOLIB MAX ANALOG IN (2)
#define GHIOLIB ANALOG 5V (0)
#define GHIOLIB ANALOG_15000HM (1)
#define GHIOLIB ANALOG_ 10V (2)
#define GHIOLIB ANALOG_50000HM (3)
#define GHIOLIB ANALOG_ 20MA (4)

#define GHIOLIB RET OK 0
#define GHIOLIB RET ERROR 1
#define GHIOLIB RET NOTSUPPORTED 2

typedef struct ADCVALUES
{
uintlé_t adcch;
uintl6é_t adcvref;
uintl6_t adcstatus;
uintl6é_ t adcconfig;
} ADCVALUES, *PADCVALUES;

ghiolib_setADCcfg (Model 3D70 only)
This function configures an analog input for one of five different reading modes.

Syntax
int ghiolib setADCcfg(int ch, uint8 t confiqg);

Parameters
int ch
[in]

Input to configure (GHTOLIB CH1 or GHIOLIB CH2)
uint8_tconfig
[in]
GHIOLIB ANALOG 5V, GHIOLIB ANALOG 10V, GHIOLIB ANALOG 15000HM,
GHTOLTB ANALOG 50000HM, or GHIOLIB ANALOG 20MA

Return Value
int
GHIOLIB RET OK, GHIOLIB RET ERROR, or GHIOLIB RET NOTSUPPORTED
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ghiolib_getADCIn (Model 3D70 only)
This function gets a reading from an analog input pin.

Syntax
int ghiolib getADCin (int ch, PADCVALUES p);

Parameters
int ch

[in]

Input to read (GHTOLIB CH1 or GHIOLIB CH2)
PADCVALUES p

[out]

Reading is returned in member “adcch” of this structure. Other items in this structure can be
ignored.

Return Value
int
GHIOLIB RET OK, GHIOLIB RET ERROR, or GHIOLIB RET NOTSUPPORTED

Required Files:

Header File: ghiolib.h
Link Library: libghiodrv.so

Sample Qt Code:
#include <QDebug>

// For access to ghiolib
typedef u intlé _t uintl6 t;
typedef u int8 t uint8 t;
#ifdef  cplusplus

extern "C" {

#endif

#include "ghiolib.h"

#ifdef  cplusplus
}

#endif

int channel = 0;
ADCVALUES analogData;
int gpioStatus;

// Set analog input 1 to read 0 to 10 volts
gpioStatus = ghiolib setADCcfg(channel + 1, GHIOLIB ANALOG 10V);
if (GHIOLIB RET OK != gpioStatus)
{
gDebug ("ERROR (%d) doing ghiolib setADCcfg on channel: $%d\n",
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gpioStatus, channel + 1);
}

// Get current reading
gpioStatus = ghiolib getADCin (channel + 1, &analogData);

if (GHIOLIB RET OK != gpioStatus)

{
gDebug ("ERROR (%d) doing ghiolib getDigOut on channel: %$d\n",

gpioStatus, channel + 1);
}

gDebug ("Reading from channel %d is %d millivolts\n", channel + 1, analogData.adcch);
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Buzzer (Models 3D70, 3D2104)
The Model 3D70 and 3D2104 Displays have an internal buzzer that can be sounded on command.

Interface:

A Qt application can turn the internal buzzer on or off by sending the proper number to the buzzer control
file.

Required Files:

Header File: none
Link Library: none

Sample Qt Code:

#include <QString>
#include <QDebug>

QFile buzzerFile;
bool buzzerFileOpen;

buzzerFile.setFileName ("/sys/class/backlight/pwm-backlight.3/brightness");
buzzerFileOpen = buzzerFile.open (QIODevice::WriteOnly | QIODevice::Text);

if (false == buzzerFileOpen)
{

gDebug ("Error opening buzzer file\n”);

}

// To turn buzzer ON
if (true == buzzerFileOpen)
{

QTextStream buzzerOut(&bUZZGfF“e);
buzzerOut << 10;

}
//

// To turn buzzer OFF
if (true == buzzerFileOpen)
{

QTextStream buzzerOut(&bUZZGfF“e);
buzzerOut << 0;
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Audio Output (Model 3D70 only)

The Model 3D70 Display has the ability to play an mp3 audio file and send the audio output to a
monaural line out (pins 1, AUDIO OUT, and 2, AUDIO RET, on the B connector).

Interface:

A Qt application can start playing an mp3 audio file and can stop the playing of the audio file using a
Linux utility called mpg123.

Required Files:

Header File: none
Link Library: none
Executable:  mpg123 (normally installed on Model 3D70 Display)

Sample Qt Code:

// To play mp3 file “sounds.mp3”
// Note that by placing mp3 file in “images” folder, Qt will automatically
// download the mp3 file to the target with the other image files being used.
// Command shown to play mp3 file will first stop playing any mp3 file
// that may already be playing.
system ("test ‘pidof mpgl23° && kill “pidof mpgl23® ;"

"mpgl23 -gq images/sounds.mp3 &");

// To stop playing mp3 file (if any)
system ("test ‘pidof mpgl23° && kill “pidof mpgl23™");
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Appendix A: VirtualBox Linux Passwords

e Password for user ghguest on Linux system: 'admin!
e Password for user root on Linux system: !rty32999!
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Appendix B: Setting 3Dxx Flash File System R/W Mode

e To immediately set the 3Dxx Display file system to read-write mode enter this console command:
mount —-o remount,rw /

e The above command only remains in effect until the next reboot and is usually stored in a script
file here: /nome/writeablefs.

e To have the 3Dxx Display file system set to read-write mode on boot-up, edit the file /etc/init.d/rc-
once and add the above command to the end of this file just before the final “exit” command like
this:

case "S$1" in
start)
do start >&2
*)
echo "Usage: $0 {start}" >&2
exit 1
esac

mount -o remount,rw /

exit O

e To leave the 3Dxx Display file system set to read-only mode on boot-up, edit the file /etc/init.d/rc-
once and remove the “mount -o remout, rw /” line near the end of the file (or comment it out by
putting a “#” in column one of that line).

CAUTION!
It is not recommended to leave the 3Dxx Display flash file system in read-
write mode on fielded units because this may result in file system
corruption and slower boot-up times.

e Another way to have the 3Dxx Display file system set to read-write mode on boot-up, is to add a
link to the “writeablefs” script in the home directory like this:

In -s /home/writeablefs /etc/rc.d/S03writeablefs
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