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Introduction

This document describes:

e Setup and usage of the Qt-based development environment for Grayhill 3Dxx display products
e Code development for a 3Dxx Display product in the Qt IDE

e Accessing various 3Dxx hardware features via this code

e Loading developed application code onto a 3Dxx Display product

This Qt cross-platform development environment runs under Linux. The Linux system is supported as a
virtual machine using Oracle’s VirtualBox (https://www.virtualbox.org/wiki/VirtualBox) software.

The virtual machine is Ubuntu 16.04 using gnome flashback for the desktop; additionally PUTTY (telnet
client software - http://www.putty.org) has been installed.

The different features of the Grayhill displays are described below as are differences in their installation.

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.

Screen shots were designed to be as accurate as possible and should be used for reference.
Note: Qt is licensed under the terms of LGPL and GPL,; these are open-source licensing agreements.

Please reference https://www1.qt.io/gt-licensing-terms/ for a detailed explanation. Additional information
is also located at https://www.gnu.org/licenses/licenses.html.
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Girayhill
Supported Hardware Products

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

e 3D50

e 3D70

e 3D2104

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
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 5 Inch Display:
3D50DEV-100 3D50 Development Kit

If using Model 3D70 7 Inch Display:
3D70DEV-100 3D70 Development Kit

If using Model 3D2104 10.4 Inch Display:
3D2104DEV-100 3D2104 Development Kit

June 19, 2018 Page 6



Giaghill
An ISO-9001 Company

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 7/10 with the following features:

4 GB RAM (minimum)

40 GB available hard drive space (minimum)

Ethernet port

RS232 Port (or USB to serial adapter)

Internet Access

* Note: 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
The following files are available for download from Grayhill at: http://www.grayhill.com/qt43d

e Qt Virtual Disk Image

e QtGhSupportLinux
> Files for building Qt applications
» Support utilities for building Qt applications
» Example projects from Grayhill

e 3Dxx_Qt Usage Guide_Linux.pdf (this document)

June 19, 2018

Page 7


http://www.grayhill.com/qt43d

Girayhill
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 “3D50 Devolpment Quick Start Guide.pdf” and for the model 3D70
Display it is described in the document “3D70 Devlopment 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.

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.
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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.

e Navigate to this web page: https://www.virtualbox.org/

e Click on “Download VirtualBox ...” selection

/[ﬂ Oracle VM VirtualBox x \\ 5

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

search...
Login  Preferences

Welcome to VirtualBox.org!

VirtualBox is a powerful x86 and AMDG64/Intelo4 News Flash
About virtualization product for enterprise as well as home
h use. Not only is VirtualBox an extremely feature rich, = [ET October 18th, 2016
Screenshots high performance product for enterprise customers, it is :{:‘;:L?ﬂ" =L alandls 028
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 GNU General Public License (GPL) version 2. See improve stability a;d fie
n < n f : regressions. See the respective
End-user docs About VirtualBox" for an introduction. Changelog (5.1.8 / 5.0.28) for
\ . . details.
Technical dacs Presently, VirtualBox runs on Windows, Linux,
Macintosh, and Solaris hosts and supports a large " mJIU"-' 12th, 2|016.3d|
Contribute number of guest operating systems including but not VirtualBox 3.1 released!
wum gt 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

June 19, 2018 Page 9



g hill

An ISO-9001 Company

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

_/ﬂ Downloads — Oracle VM X \E

&« C 0 | 8 httpsy//www.virtualbox.org/wiki/Downloads ‘ﬂ'| :

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 [BEead I ¢

¢ VirtualBox 5.1.8 for OS X hosts =:amde4
o VirtualBox 5.1.8 for Linux hosts
o VirtualBox 5.1.8 for Solaris hosts =ramd&4

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 SHAZ56 checksums or the MD5 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 SHAZ256 ¢
integrity of downloaded packages. The S#
algorithm must be freated as insecure!

MNote: Affer nnaoradinn 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: ChUserstadminiDownloads\WirtualBox-5.1.8-111...

[ Bun ] [ Cancel

Always ask before opening this file ﬁ

patentialhy ham your computer. Onby run software from publishers

I ﬁ' While files from the Intemet can be useful, this file type can
2 youtrust. What's the risk?
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e Next the following “Welcome...” dialog should appear. Click on “Next” button

-

15! Oracle VM VirtualBox 5.1.8 Setup ==

Welcome to the Oracle VM
VirtualBox 5.1.8 Setup Wizard

The Setup Wizard will install Orade WM VirtualBox 5.1.8 on
your computer, Click Mext 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

NOTE!
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 inaccessible.

-

5] Oracle VM VirtualBox 5.1.8 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 YM VirtuzlBox 5. 1.3
- application.

v « | VirtuzlBox Brid
% !r al 0 Bridg= This feature requires 18ME an your
""""" - | VirtualBox Host-C| o drjve, It has 3of 3

—— *I VirtualBox Python 2.x 50 subfeatures selected. The

. = - subfeatures reguire 56KE on your...

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

Version 5. 1.8 [Diskgsage] [ < Back ][ Mext = ] [ cancel ]

e 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

June 19, 2018 Page 13



raghill

An ISO-9001 Company

-

5] 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

J|Create a shortout in the Quidk Launch Bar;

| Register file assodations

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.

1) Oracle VM VirtualBox 5.1.8

Warning:
Metwork Interfaces

will reset your network connection and tempararily
disconnect you from the network.

Proceed with installation now?

=X

Installing the Orade WM VirtualBox 5. 1.8 Networking feature

Version 5.1.8 £ Yes | [

e The next dialog is “Ready to Install” as shown here. Click on the “Install” button

5] Oracle VM 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 Badk. Click Cancel to exit the wizard.

=

Version 5.1.8 < Back ][ Install ] [

Cancel

June 19, 2018
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e Ifa“User Account Control” window appears, click “Yes” button

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
r %
[57] Windows Security 2
Would you like to install this device software?
] Mame: Oracle Corporation Universal Serial Bus ..,
] > Publisher: Oracle Corporation
[C] Always trust software from "Oracle Corporation”. [ Install ] [ Don't Install
'J" You should only install driver software from publishers you trust. How can [ decide
which device software is safe to install?
e When installation is finished, this window should appear. Uncheck the “Start Oracle VM

VirtualBox...” selection and click the “Finish” button

-

(23]

4l 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.

[“|5tart Orade wM VirtualBox 5. 1,8 after installation:

Version 5.1.8

e Reboot computer at this time to re-establish network connections.

June 19, 2018 Page 16



An ISO-9001 Company

rayhifl

/  inc. A

Setup VirtualBox Linux Environment

e After the computer reboots; create the “C:\VMSharedFolder” folder. This folder can be used to
transfer files between the Windows and Linux environments.

e Copy the file “Qt Virtual Disk Image” to any location 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:

iﬁ] Oracle VM VirtualBox Manager

File

@

Mew

Machine

Settings

Help

Start

£=3 Details 2 Snapshots

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.

In order to create a new virtual machine, press the Mew button in the main tool bar located £

at the top of the window.

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

E:

g
i

| y
”

June 19, 2018
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e Click on “File -> Import Appliance”

i

y

File

4 PRGE D9 %.

Oracle YM VirtualBox Manager

Machine Help

Preferences...

Import Appliance...
Export Appliance...

Virtual Media Manager...

Metwork Operations Manager...

Check for Updates...
Reset All Warnings

Exit

Ctrl+G

Ctri+] o)

Ctrl+E

Ctrl+D

Ctrl+Q

June 19, 2018
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e Click on the open folder icon as shown below and navigate to the previously copied file: “Qt
Virtual Disk Image” and open it. N.B. The following example references revision B of the ova.

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).

e C(Click “Next”

' Irmport Virtual Appliz

Appliance to import

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

J:WirtualMachines\appliances\Qt 5.9, 3\Gravyhill 30xx Qt 5.9.3 Rev B.ova [EJ

N
sertvose | (e )
™
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e Adjust any settings as appropriate, such as number of processors or RAM size and then click

“Import” button.

e Click “Import”

&= Import Virtual Applia

Appliance settings

These are the virtual machines contained in the appliance and the suggested settings of the imported VirtualBox machines. You can change many of the
properties shown by double-dlicking on the items and disable others using the check boxes below.

Virtual Systemn 1

% MName

@ Description

B Guest 05 Type

{3 cpu

i ram

%) pvp

& USE Controller

@ Sound Card

@ Metwork Adapter

<> Storage Controller (IDE)

0 Storage Controller (IDE)
4 @ Storage Controller (SATA)

Virtual Disk Image

Grayhill 3Dxx Qt5.9.3 RevB_1

QT 5.9.3 Revision B...

Pa Ubuntu (54-bit)

1

4096 MB

ICH ACS7

[¥] Intel PRO/1000 MT Desktop (82540EM)
PIL+4

PIIx4

AHCI
I\VirtualMachines\DiskDrives\Grayhill 30k Qt 5.9.3 Rev B_1\Grayhill 3Dkec Gt 5.9.3 Rev B-disk001.wvmdk

[ Reinitialize the MAC address of all network cards

Appliance is not signed

Cancel ]

[ Import ]

N.B. The example above shows a “_1” suffix; a machine with the name “Grayhill 3Dxx Qt 5.9.3

Rev B” already exists.

June 19, 2018
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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:
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Starting Linux Development Environment from VirtualBox.

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”.

Note: Using a COM port greater than 9 will not work!

gCumputer Management - |EI|£|
File Action View Help
s 2 28 ) |
(A4 Computer Management (Local) =g admin-PC Actions
=l |} System Tools (- || CAN-Hardware -
A Device Manager -
@ Task Scheduler 1M Computer
@ Event Viewer "= Disk drives Mare Actions [

2| Shared Folders
%' Local Users and Groups
@ Performance
gy Device Manager
=] Lﬂ Storage
=% Disk Management
::'{; Services and Applications

--‘,-, Display adapters
A% DYD/CD-ROM drives
Human Interface Devices
g IDE ATASATAPI controllers
% Imaging devices
-ZZ Keyboards
--ﬂ Mice and other pointing devices
-Id| Monitors
-F Network adapters

-3 Other devices
bl Unknown device
- [l Unknown device

573" Ports (COM &LPT)
X ? Communications F‘c:
D Processaors

----ﬁ| Sound, video and game controllers

/M| System devices

[+ @ Universal Serial Bus controllers
IUSE virtualization

(-1 WSD Print Provider

B
B
B
-
B
B
B
B
B
B
B

Close the “Device Manager” dialog box, but remember the COM port number used.

After the previous VirtualBox “Import” operation was performed, this screen should appear.

e Select “Settings”

June 19, 2018
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File M

Hew  Settings

ne Help

.':9'

7] Grult& ViftualBox Manager

Start

B General

MNamae: Grayhill Z0nox Linux Ot Rev G
Operatng System: Deblan (32-bit)

[&] system

Base Memary: 4096 MB
Processors: 4

Boot Order: Floppy, Optical, Hard Desk
Accederation:  WT-x/AMD-Y, Nested Paging, PAE X

[ pisplay
Video Memary:
Remate Desktop Sarver:
Video Caplure:
2] storage
Controler: IDE
IDE Sacondary Master:
Controler: SATA
SATAPort Dz
B Audio
Desabled

= Network

Grayhill 3Dxx Linux
QtRev G

3z MB
Diaablsd

[Cptical Drive] Empty
Gravyhill 30w Linux Qt Rev F Clone-digk 1, vmdk (Normal, 40.00 GE)

Y ep— Tl P P BT Mys ol s MR EETY
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item on the left column as shown:

When the “Grayhill 3Dxx Linux Qt ... -Settings” dialog box appears, click on the “Serial Ports”

N.B. Serial port 1 should already be configured as COML as part of the appliance import

=

'Ea' Grayhill 30 Linux Gt Rev G - Settings

@I General

Serial Ports

Port3 | Ports |

@ Systemn Port 1 | Port 2 |

Display [T Enable Serial Part

Storage Port Mumber:
Port Mode:

(Ba Audio

@ MNetwork Path/Address:

@ Serial Ports ¢

@ uss

|j Shared Folders

E Uzer Interface

CoM1 IRQ: (4 | IjoPort: |0x3F8
Host Device
Connect to existing pipefsocket

COomM4

QK ] [ Cancel

June 19, 2018
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e Select the “Port 1” tab
o Select “Enable Serial Port”
o Set “Port Number:” to “COM1” no matter what COM port is being used.
o Set “Port Mode:” to “Host Device”
o Set “Path/Address:” to the COM port name and number from the previous “Device
Manager” step

An example is shown below. When these settings are correct click “OK”

-
{23 Grayhill 3Dxx Qt 5.9.3 Rev A - Settings —

Shared Folders

Uszer Interface

M General Serial Ports

i3l System Port 1 | Port 2 I Port 3 I Port 4 |

Display [] Enable Serial Port
| Storage Port Mumber: |COM1 T | IRQ: |4 | [JOPort: |0x3F8
| |

| Port Mode:
1}3 Audio
Connect to existing pipe/fsocket

| |

@ Network Path/Address: COM1
! @ Serial Ports

& uss

O Cancel
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Starting Linux Development Environment from VirtualBox

When focus returns to this screen, click on the big, green “Start: arrow

¥ Oracle VM ViftualBox Manager

File Machine Help
W v p<a
Mew Settings Descard  Start
H General
Mame: Grayhil 30ux Linux Qt Rev G

Dper.;.tng System: Debian (32-bit)

[x] system

Base Memaory: 4096 MB

Processors: 4

Boot Order: Flapey, Optical, Hard Dezk
Acceleration:  WT-x/AMD-Y, Hested Paging, PAEMX

=) isplay
Video Memory: 3z M8

Remate Desktop Server:  Disablad
Video Capture: Disabled

& storage
Controler: IDE
IDE Secondary Master:

Controler: SATA
SATA Port Dz

B Audio
Desabled

[Optical Drive] Empty

= Metwork

[ T Tl P famns BT Py e R

E preview

Grayhill 3Dxx Linux

QtRevG

Grayhil Z0xx Linux (t Rev F Clone-disk 1vmdk (Hormal, 40.00 GE)

e If any messages such as the ones shown below appear when Linux first starts, click on the B

icon to prevent these messages from appearing again

EGrayhiil?:DSOl.ln x [Running

Machine View Devices Help
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P

VirtualBox Linux Passwords

e ghguest ladmin!
e root Irty32999!
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Configuring 3Dxx Display’s IP Address

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.

In order to perform these tasks, it is necessary to connect the 3Dxx Display to the same network as the
development PC.

e Connect the 3Dxx Display serial port to a serial port on the development PC

e Determine the serial port device name to use for PUuTTY (serial communication between the VM
and the display). This depends on how the 3Dxx Display serial port is physically connected to the
development PC. If using a built-in serial port on the development PC, remember the serial port
device name is “/dev/ttyS0”. If using a USB to serial port adapter, remember the serial port device
name is “/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. 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 Inputm Help

@® Applications Places [JORE Tt
Audio
Metwork

usB (3 USB Settings...

Webcams
Dell USE Entry Keyboard [0104]

Shared Folders PEAK Systemn VERL:PEAK VER2:028.01  DAT :06.05.2004 TIME:09:35:37 .. [LCFF]
Shared Clipboard Cambridge Silicen Radio, Ltd CSRES10 AL0 [8891]

QE Creator 5.9.3 Drag and Drop CPS ECA50LCD [0001]

Logitec| B Receiver [1203]

. ETDI US232R [0600

Insert Guest Additiens CD image...

sf_vmshare
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Launch PUTTY (multiple options)
o Click on the top panel PUTTY icon
Pa Grayhill 30)0( Qt 5.9.3 Re

File Machine View Input Devices Help

® Applications Places [-] @
{?,, Accessories

E_:_ Education

m Games

,; Graphlcs

® Internet ; p.” Browser
[ Office El Desktop Sharing

* Programming ) Firefox Web Browser
¥ . sound & Video £ PUTTY SSH Client
Q System Tools €= Remmina Remote Desktop Client

/f Universal Access @' Thunderbird Mail

"" Other _LL Transmission BitTorrent Client
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The PUTTY Configuration screen appears.
e Select COM1

e Click “Load”

™ PuTTY Configuration

Category: Basic options for your PUTTY session

¥ Sezzion Specify the destination you want to connect to
Logging Serial line Speed

¥ Terminal /dev/ttyso 115200
Keyboard Connection type:
Bell ) Raw () Telnet ) Rlogin () SSH ® serial
Features Load, save or delete a stored session

¥ Window Saved Sessions

Appearance cCOM1

Behaviour .
_ Default Settings
Translation

Selecti com1 <
election ave
l COM4 (UsSB)

Colours Delete
Fonts

¥ Connection
Data

Proxy Close window on exit:

Telnet ® Always () Never ) Onlyon clean exit
Rlogin
= S5H

About Open Cancel

e Click “Open”
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e Make sure that the 3Dxx Display is powered up and press the “Enter” key.

COM1 serial port to target

ghiim<5 login: I

A“ghiimx6 login:” promptshould appear. If the 3Dxx Display was just powered up; startup
messages may appear as well, but when they are done, pressing the “Enter” key should produce a
“ghiimx6 login:” promptas shown.

Atthe “ghiimx6 login:” promptenter “root” (no password is required).

Depending on the IP address type, refer to the appropriate appendix:
o Dynamic Appendix J:  Dynamic IP Address
o Static Appendix K: Static IP Address

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

File Machine View Input Devices Help

® Applications Places (] @ g_g‘

In the terminal window type the following command:
o gedit /etc/hosts

This opens 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.
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e Update the IP address associated with “gmd”

e Click “Save”; then close the editing session

File Edit View Search Terminal Help
ﬁhguest['gghguest-VirtualBox:—';. gedit [etc/

*hosts (fekc) - gedit

File Edit View Search Tools Documents Help

Open ¥ [+

1152 .168.40.981> gnd
127,00 localhost
127.8.1.1 ghguest-VirtualBox

# The following lines are desirable for IPv6 capable hosts
11 ip6-localhost ip6-loopback

fedd::0 ip6-localnet

ffoo::0 ip6-mcastprefix

ffe2::1 ip6-allnodes

ffez::2 ip6-allrouters

M=o

Plain Text + Tab Width:8 = Ln 1, Col14

N.B. If the IP address of the display changes; hosts must be updated and Qt Creator re-launched
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Configure VM and Display

This section describes the configuration for a 3Dxx Display for operation with the Qt development
environment. QtGhSupportLinux is a self-extracting archive; when it is executed, the files it contains are
extracted. The “-y” flag allows existing files to be replaced. One of the files in the archive,
QtGhSupportLinuxAutoRun, is the actual installer script and is manually executed after the extraction.

e On the Virtual Machine, launch Firefox (Applications - Internet) and navigate to
http://www.grayhill.com/qt43d
o Download QtGhSupportLinux
« Copy the file to /home/ghguest, which is just “Home” if after downloading “Open Containing
Folder” is selected from Firefox downloads
e Open a terminal window
o chmod 755 QtGhSupportLinux
o JQtGhSupportLinux -y

ghguest@ghguest-VirtualBox: ~

File Edit View Search Terminal Help

ghguest@ghguest-VirtualBox:~5 1s

bin Documents Music Public QtGhSupportLinux Videos
Desktop Downloads Pictures Qt5.9.3
ghguest@ghguest-VirtualBox:~% ch

Everything is 0Ok
ghguest@ghguest-VirtualBox:~5%

e Make the installation script executable
o chmod 755 QtGhSupportLinuxInstall
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e QtGhSupportLinuxInstall installs VM support files and/or installs the necessary libraries on the
display based on the arguments provided.
o ./ QtGhSupportLinuxInstall [vm | 3dxx | -h]

ghguest@ghguest-VirtualBox:

File Edit View Search Terminal
ghguest@ghguest-VirtualBox:

ortLinux

e /QtGhSupportLinuxInstall vm

ghguest@ghguest-VirtualBox:

File Edit Vview Search Terminal
ghguest@ghguest-VirtualBox:~5% SupportLinuxInstall wvm
Installing/Updating file /

Virtual Machine configurati

ghguest@ghguest-virtualBox:~$ |
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e /QtGhSupportLinuxInstall 3dxx

« Display installation and configuration takes a few minutes to execute. If everything works
correctly the script concludes with the following:
setup3Dxx completed successfully... rebooting

If this message does not appear, the problem(s) must be corrected before continuing.

ghguest@ghguest-VirtualBox: ~

File Edit View Search Terminal Help
ghguest@ghguest-virtualBox:~5 . /QtGhSupportLinuxInstall

ghguest@ghguest-VirtualBox:~5 |
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Selecting 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 N/A Yes Yes

Audio Output demo N/A Yes N/A

Analog Input demo N/A Yes N/A
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Build and Run 3Dxx Embedded Application (Widget)

The VM comes ready to run (aside from the previous configuration steps). This section details how to
build and run a demo application.

Complete instructions for configuration can be found in the appendices.

If not already started, launch Qt Creator by performing one of the following actions:

e Select “Applications” (word in the upper left-hand corner of the Linux window), then navigate
through “Programming” and click on “Qt Creator ...”

P4 Grayhill 3Dxx Qt 5.9.3 Rev B [R ,
File Machine View Input Devices Help

® Applications Places (-] @ =~

Py

£ 3
" Accessories

£ Education

d} Games

/B Graphics

® internet >

Office >

‘ ’\"IrProgréni‘m'ing‘ )7 Bf QtCreator (Community)
I¥ | sound & Video >

ﬁ System Tools

& Universal Access

;.-2. Other

e Click on the Qt icon in the panel

Pa Grayhill 3Dxx Qt 5.9. :
File Machine View Input Devices Help

® Applications Places [~ | a, _E:i
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e Double click on the Qt icon on the desktop

%

QL Creator 5.9.3

Select the gh7indemo project from “Qt Creator” main window. Click on “gh7indemo”.

Qt Creator
Eile Edit EBuild Debug Analyze Tools Window Help

Welcome Projects -+ New Project = Open Project
m Sessions Recent Projects

. 1@ default (lask session) 1m samegame
~/Samegame/samegame.pro

2m gh10indemo
~/gh10indemo/gh10indemo.pro

New to Qt? (] g : emo
Learn how to develop your /gh7indemo/gh7indemo.prg

own applications and im
explore Qt Creator.

Get Started Now

ghgtdemeo
~/ghgtdemo/ghgtdemo.pro

L otaccount
- Online Community

2\ Blogs

@ UserGuide

P. Type to locate (Ctrl... 1 Issues 2 Search Results 3 Application Output 4 Compile Output 5 Debugger Console 8 TestResults #

Note: To open a non-recent project; select “Open Project” and navigate to the project’s .pro file
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The “Edit” view is displayed. Click on the green arrow to run (a check for building is also done).

gh7indemo - Qt Creator

Build Debug Analyze Tools Window Help
<no documents>

» li gh7indemo

Welcome Open a document

@ % - File > Open File or Project (Ctrl+Q)

13
Debug

o

Projects

=l
filenam

F the other Filter:
drop Files here

open File fr
or jumping to a |

General Messages FI ~ @

o Project MESSAGE: fusr/local/Qt-5.9.3-3Dxx
Project MESSAGE: Building 3D70 Target version

Open Documents
ghTindemo

.

Debug
>
3

8 TestResults = -

[ ©. Type to locate (Ctrl... 1 Issues @ 2 Search Results 3 Application Ou... 4 Compile Output = 5 Debugger Con

e Click on the green arrow to run (a check to see if the executable is up to date is performed; if
compilation is necessary the output can be viewed by clicking on the “Compile Output” tab)

gh7indemo - Qt Creator

File Edit Build Debug Analyze Tools Window Help
Projects <no document>
b liz gh7indemo

welcome

=] Open a document

t (Ctrl+0)

Application Qutput = &1 | &r = ~ =

gh7indemo (on Remote Device) %

Joystack backlight set to 254
Open Documents
Screen size: w= 808 h= 488
Screen position: left= @ top= @
Backlight Port open. Time status: @
res-sec: 0, res-nsec: 1
time-sec: 95060, time-nsec: 888120333

GPIO initial output: Bx@ input: Ox8

QColor::fromRgb: RGB parameters out of range
QColor::fromRgb: RGB parameters out of range|

[l £. Type to locate (Ctrl.. 1 Issues 2 Search Results 3 Application Output 4 Compile Output 5 Debugger Console 8 Test Results =+ - @

e Select the “Application Output” tab.

e Clicking the red square terminates the target session.
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Appendix A: Configuring a Manual Qt Kit for Grayhill Displays

Note: This appendix is included for reference and is not a required installation step; Grayhill
automatically installs the kit configuration as part of the support file installation. A Kit is a collection of
utilities (gmake, compilers, debugger, etc...) used to build a project.

e Launch Qt Creator

e Select Tools = Options

gh7indemo - Qt Creator

File Edit Build Debug Analyze BGHIE window Help
Projects SRSl O Locate... Cerl+K
» i gh7indemo

CH++ »
HH
Welcome QML/s 4
Tests 3

3

Edit Code Pasting

Git »
Form Editor 4
External 4
Diff 4 Open a document

Options...

Open Documents

1 Issues 2 Search Results 3 Application Output 4 Compile Output 5 Debugger Console 8 Test Results # ERi |

[l . Type to locate (Ctrl...
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e Select “Build & Run”

e Select the “General” tab

Filter

@ Environment

Text Editor
% FakeVim
@ Help

{J e+

v‘| Qt Quick
(% Build & Run

8 Debugger

f Designer

B Analyzer
Version Control
n Devices

@ Code Pasting
@ Test Settings

Build & Run
Qt Versions = Compilers
Projects Directory

Current directory

® Directory /home/ghguest

Build and Run
Save all files before build
v Always build project before deploying it
v Always deploy project before running it

Open Compile Output pane when building

v Open Application Output pane on output when running

Debuggers

Qbs | CMake

Browse...

v Clear old application output on a new run
Merge stderr and stdout
v Word-wrap application output

Limit application output to | 100000

Open Application Output pane on output when debugging

Always ask before stopping applications

Stop applications before building:  None

Default build directory: tProject:Name}-%{CurrentKit:FileSystemName}-%{CurrentBuild:Name]}")}

2
)

[e]

< Apply || % Cancel

The “General” tab is where project wide customization is done. Review and select the desired

configuration.
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Device

The section describes how to establish an Ethernet based connection to the display.

e Select “Devices”

e C(Click “Add...”

Filter Devices
@ Environment Devices | Android QNX
Text Editor Device: | 3Dxx Target (default For Generic Linux) i | Add...
g FakeVvim General Remove
Hel,

@ P Name: 3Dxx Target
{} CH+ Type: Generic Linux Test
< i Auto-detected: N -
< qt quick uto-detected: o Show Running Processes...

i . Current state: Unknown
IQ? Build & Run Deploy Public Key...
@ Debugger Type Specific
X Designer Machine type: Physical Device

Authentication type:  '®' Password Key Key via ssh-agent

@ Analyzer -

_ Host name: gmd SSH port: 22 + | Check host key
Version Control

= Free ports: 10000-10100 Timeout: | 20s =

= Username: root
@ Code Pasting

Password: Show password
@ Test Settings
Create New... =

2

o)
1©
-~

</ Apply | % cancel
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™ Device Configuration Wizard Selection

Available device types:

Generic Linux Device
ONX Device

% cancel | «/' start Wizard I

e Select “Generic Linux Device”

e Click “Start Wizard”
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™ New Generic Linux Device Configuration Setup

Connection I
|
$ Connection The name ko identify this configuration: |3Dxx Target |
The device's host name or IP address: |
The username to log into the device: [root ] | |

The authentication type: ® Password Key Agent

The user's password:

The File containing the user’s private key:

e Populate the fields as illustrated above

e N.B. The IP address associated with gmd was configured in /etc/hosts
(C:\Windows\System32\drivers\etc)

e C(Click “Next”
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Summary
Conneckion The new device configuration will now be created.
In addition, device connectivity will be tested.
# summary

< Back Cancel

e Verify the 3Dxx Display is still powered up

e Click “Finish” — The Ethernet link to the 3Dxx Display will be tested and if successful the
following result screen appears

Connecting to host...
Checking kernel version...
Linux 3.0.35 armv7l

Checking if specified ports are available...
All specified ports are available.

Device test finished successFully.

' # Close '

e C(Click “Close”
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Filter Devices

() environment Devices | Android = QNX

Text Editor Device: | 3Dxx Target (default For Generic Linux) - Add...

g FakeVim General Remove

@ rew Name: 3Dxx Target

{J o Type: Generic Linux Test

7 i Auto-detected: N

< QtQuick ute-detected: No Show Running Processes...
o . Current state: Unknown

I(.f Build & Run Deploy Public Key...

@ Debugger Type Specific

X Designer Machine type: Physical Device

Authentication type: ® password Key Key via ssh-agent
Bl Analyzer -

Host name: gmd SSH port: | 22 | Check host key
Version Control

Free ports: 10000-10100 Timeout: | 20s -

| Username: root
Code Pasting

@ Test Settings

Password: Show password

Create New... =

¢

)
10
Fay

«/ Apply || % cancel

e Click the upper arrow on the right side of the “Timeout:” box to increase timeout value to “20s”
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e Devices Summary

Filter Devices
[i] Environment Devices | Android = QNX
Text Editor Device: | 3Dxx Target (default for Generic Linux) = Add..
% FakeVim — Remove
Hel]
@ P | Name: 3Dxx Target ||
{} o Type: Generic Linux I —— l
| QtQuick Auto-detected: No

Show Running Processes...
Current state:  Unknown

IQ}" Build & Run Deploy Public Key...
@ Debugger Type Specific
X Designer Machine type: Physical Device

Authentication type: ® Password Ke Key via ssh-agent
Bl Analyzer B =Y i 9

— Eost name: gmd l SSH port: | 22 + || Check host key
Version Control
= Free ports: 10000-10100
| = {username: root |

@ Code Pasting

Password: Show password
m Test Settings

Create New... =
</ apply || % Cancel </ OK
Name name of the device

Host name  can be “alias” like gmd specified in /etc/hosts or a hard coded IP
Timeout 20s

Username root

N.B. Remember to “Test” to make sure connectivity has been established
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Compiler
e Select “Build & Run”

e Select the “Compilers” tab

e Click “Add”; then select GCC > C

™ Options

Filter Build & Run

@Envimnment General | Kits QL Versions m Debuggers = Qbs = CMake

Text Editor Name Type .
. ~ Auto-detected

g FakeVim v C++

Linux ICC
@ Help GCC (C++, x86 64bit in fusr/bin) GCC MinGwW >

e GCC (C++, x86 32bit in fusr/bin) GCC Gee » c
{} C++ »

GCC (C, x86 64bit in fusr/bin)  GCC Clang C++
- . GCC (C, x86 32bit in /usr/bin)  GCC
4 d Custom 4
‘] Qt Quick ~ Manual
@ suildarun CH+ Qcc

C
(&Y Debugger
1 Designer
BB Analyzer
Version Control
' Devices
@ Code Pasting
Test Settings

« Apply | % cancel « 0K
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e Populate the fields as illustrated
“Name:” ARM-GCC
“Compiler path:” Click “Browse...” and navigate to the desired file
/opt/OSELAS.Toolchain-2013.12.3/arm-cortexa9-linux-gnueabi/gcc-4.8.3-glibc-2.18-binutils-
2.24-kernel-3.12-sanitized/bin/arm-cortexa9-linux-gnueabi-gcc

™ Choose Executable

© Recent 4 | [@ opt OSELAS.Toolchain-2013.12.3  arm-cortexag-linux-gnueabi  gcc-4.8.3-glibc-2.18-binutils-2.24-kernel-3.12-sanitized bin »
@ Home Name -~  Size Modified
[ Desktop <& arm-cortexas-linux-gnueabi-addrzline 42MB  4Dec
DO Documents @ arm—cortexa9—l!nux—gnueab!—ar 4,3 MB 4Dec
<& arm-cortexaS-linux-gnueabi-as 6.3MB  4Dec
¥ Downloads < arm-cortexa9-linux-gnueabi-c++ 2.8MB  4Dec
dd Music & arm-cortexas-linux-gnueabi-c++filt 4.1 MB 4Dec
. & arm-cortexad-linux-gnueabi-cpp 2.8MB  4Dec
[©) (Em= < arm-cortexad-linux-gnueabi-elfedit 108.3kB 4 Dec
v Videos & arm-cortexag-linux-gnueabi-g++ 28MB  4Dec
4 arm-cortexad9-linux-gnueabi-gcec 2.8MB  4Dec
M sf ymshare | & : . .
= & arm-cortexa%-linux-gnueabi-gcc-4.8.3 2.8MB  4Dec
+ Other Locations @ arm—mrtexaQ—l!nux—gnueab!—g((—ar 151.2kB  4Dec
& arm-cortexas-linux-gnueabi-gcc-nm 150.9kB 4 Dec
& arm-cortexa9-linux-gnueabi-gcc-ranlib 150.9kB 4Dec
P N PPN [P T S A aam PR
AllFiles =

Click “Open”

“ABIL:” Select “arm-linux-generic-elf-32bit” (if not automatically pre-selected)

e The configuration portion of the screen should look similar to:

Filter Build & Run
(MW environment General Kits QtVersions = Compilers = Debuggers Qbs CMake
Text Editor Name Type Add -
s ~ Auto-detected
f# Fakevim - Cit
GCC (C++, x86 64bit in fusr/bin) GCC
@ rep GCC (C++, x86 32bit in fus/bin) GCC Remove
~c

{Fow GCC (C, x86 64bit in fusr/bin)  GCC

1 GCC (€, x86 32bit in fus/bin)  GCC
< Qt Quick ~ Manual
v
Q Debugger
# Designer
[ Analyzer
(5 version control

Platform codegen flags:
. Devices
" Platform linker Flags:
[E) code Pasting
[ABI: arm-linux-generic-elf-32bit -
[ vest settings
«'mpply | XCancel | JoOK |
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e Repeat the above steps for GCC>C++

© Options
Filter

i Environment
[E] Text Editor

15 Fakevim

@ Help

{Jem

| Qt Quick

@ pebugger

/ Designer

[ Analyzer

u; Version Control
I Devices

EE Code Pasting
[ vest settings

Build & Run

General Kits QtVersions Compilers = Debuggers Qbs CMake
Name Type Add -
~ Auto-detected
v Cr
GCC (C++, xB6 64bit in Jusr/bin) GCC Re
GCC (C++, X86 32bit in Jusr/bin) GCC emave
vc
GCC (€, xB6 64bit in fusr/bin)  GCC
GCC (C, xB6 32bitin fusr/bin)  GCC
~ Manual
- Cis
~c
ccc cee
Name: ARMAGCC
Compiler path: Jopt/OSELAS Toalchain-2013.12.3/arm-cortexad-linux-gnueabi/gee-4.8.3-glibe-2.18-binutils-2.24-kernel-3.12-saniti texag-linux-g bi-gi Browse...
Platform codegen flags:
Platform linker Flags:
ABI: arm-linux-generic-elf-32bit - -
% cancel

e Click “Apply”
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Debugger

e Select the “Debuggers” tab
e Click “Add”

e Populate the fields as illustrated
“Name:” 3Dxx Target Debugger
“Path:”>  Click “Browse...” and navigate to the desired file (should be previous directory)
/opt/OSELAS.Toolchain-2013.12.3/arm-cortexa9-linux-gnueabi/gcc-4.8.3-glibc-2.18-
binutils-2.24-kernel-3.12-sanitized/bin/arm-cortexa9-linux-gnueabi-gcc

™ Choose Executable

© Recent <« | [ opt| OSELAS.Toolchain-2013.12.3 | arm-cortexa9-linux-gnueabi | gcc-4.8.3-glibc-2.18-binutils-2.24-kernel-3.12-sanitized ' bin *
G Home Name - size Modified
[ Desktop & arm-cortexa%-linux-gnueabi-gcc 2.8MB  4Dec
< arm-cortexag-inux-gnueabi-gcc-4.8.3 2.8MB 4 Dec
[ Documents @ - F— o
arm-cortexag-linux-gnueabi-gcc-ar 151.2kB 4 Dec
+» Downloads @ arm-cortexa9-linux-gnueabi-gcc-nm 150.9kB 4 Dec
dd Music < arm-cortexag-linux-gnueabi-gcc-ranlib 150.9kB 4 Dec
@ arm-cortexag-linux-gnueabi-gcov 1.6 MB  4Dec
e
v Videos < arm-cortexag-linux-gnueabi-gprof 4.7 MB 4 Dec
@ arm-cortexag-linux-gnueabi-ld 5.8MB  4Dec
B sf_vmshare | & | o arm-cortexa9-linux-gnueabi-ld.bfd 58MB  4Dec
. arm-cortexa9-linux-gnueabi-nm 42MB  4Dec
P S IO & arm-cortexag-linux-gnueabi-objcopy 5.2MB  4Dec
< arm-cortexag-linux-gnueabi-objdump 6.0 MB 4 Dec
& arm-rartexa@dinuv-anueahi-ranlih A43IMR __ ADNer

AllFiles ~

e Click “Open”; the configuration portion of the screen should look similar to

Filter Build & Run
(W Environment General  Kits ~QtVersions = Compilers Qbs  CMake
E;' Text Editor Name Location E
7z ) ~ Auto-detected
L rakevim System GOB at fust/binfgdb fust/bin/gdb e
~ Manual
@ help get Debugg opt/OSELAS.Toolchain-2013.12.3 texad-linux-gnueabl/gcc-4.8.3-glibc-2.18-binutils-2.24-k .12-sanitized/bls texas-linux-gnueabl-o Qi
o
<, QtQuick
@ Debugger
/ Designer 3 ;
B Analyzer
m Version Control l Name: 3DXX Taraet Dehuaﬁer '
' Devices lPath: /opt/OSELAS Toolchain-2013.12.3/arm-cortexad-linux-gnueabi/gec-4.8.3-glibc-2.18-binutils-2.24-kernel-3.12-sanitized/bin/arm-cortexag-linux-gnueabi-gdb |
EE‘| Code Pasting Type:
m Test Settings ABIs:
Version:
Working directory: Browse...

% Cancel \ oK

e Click “Apply”
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gmake
e Select the “Qt Versions” tab

e Click “Add” (Select a gqmake Executable dialog box appears, still referencing the last path)

e Navigate to the qmake version associated with the library (e.g. “/ust/local/Qt-5.9.3-
3Dxx/bin/qmake”

™ Seleckt a qmake Executable

Recenk 4 | € | usr| local | QE5.9.3-2Dxx | bin | *
Home

Name - | Sjze mModified
Desktop < gmake 35.3MB 10:49

Documents
Downloads
Music
Pictures
Videos

sF_vmshare | &

+ DiPs¢DABO

Other Locations

gmake -

Cancel I Open l

e Click “Open”

e Update “Version name:” to “Qt-5.9.3-3Dxx”

Filter Build & Run
(@@ Environment General Kits Compilers Debuggers Qbs CMake
Text Editor Name ~ gmake Location Add...
. ~ Auto-detected
@ FakeVim Qt 5.9.3 GCC 64bit /home/ghguest/Qt5.9.3/5.9.3/gcc_64/bin/qmake Remove
@ " ~ Manual
Help Qt-5.9.3-3DXX usr/local/Qt-5.9.3-3Dxx/bin/gmake
{3 ces
/v”] Qt Quick

@ Debugger

j Designer

[E8 Analyzer
Version Conkrol
' Devices

il —
Code Pasting ([ersion name:ToE5:5:3505 ] A

Test Settings Mmake location: fusrjloca 5.0 3-3Dxx/Dinjgmake Browse...

Qt version 5.9.3 For Embedded Linux Details

% Apply || % Cancel
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Kit
e Select the “Kits” tab

e Click “Add”

e Populate the fields as illustrated

“Name:” Qt-5.9.3-3Dxx

“Device type:” Select “Generic Linux Device” from the pick list
N.B. Automatically updates Device

“Sysroot”: Click “Browse...” and navigate to desired path

/home/ghguest/GrayhillDisplayPlatform/sysroot-target

@ Choose Directory

| © Recent 4 | fi¥ghguest | GrayhillDisplayPlatform | sysroottarget » I
@ Home MName - sjze Modified
[ Desktop i include 8 Dec
[ Documents il kernel-headers 8 Dec

= lib 8 Dec
<, Downloads & usr 8 Dec
dd Music
A Pictures
B Videos
M sf ymshare | &

+

Other Locations

AllFiles =

Click “Open”

“Compiler: C:”  Select “ARM-GCC” from the pick list
“Compiler: C++:” Select “ARM-G++” from the pick list
“Debugger:” Select “3Dxx Target Debugger” from the pick list
“Qt version:” Select “Qt-5.9.3-3Dxx” from the pick list

N.B. The selected names match those used when creating the various kit sub-components
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Filter Build & Run
@ Environment General Qt Versions = Compilers Debuggers = Qbs = CMake
Text Editor Name m
) v Auto-detected
14 Fakevim T Desktop Qt 5.9.3 GCC 64bit (default) Clone
@ ~ Manual
Help 0 Remove
{} CH++ Make Default
< ot quick
@ Build & Run Iname: Qt-5.9.3-3Dxx | (=]
@8 Debugger File system name:
X Designer IDevice type: Generic Linux Device I -
B8 Analyzer Device: 3Dxx Target (default For Generic Linux) - || Manage...
Version Control ISysroot: /home/ghguest/GrayhillDisplayPlatform/sysroot-target l
. (= ARM-GCC =
n Devices Compiler: l Manage...
Code Pasting S ARMCCC s
Test Settings Environment: No changes to apply. change...
l Debugger: 3Dxx Target Debugger ' ~ | | Manage...
| Qt version: Qt5.9.3GCC64bit | + | | Manage...
Qt mkspec:
CMake Tool: Manage...
CMake generator: <none> - <none>, Platform: <none>, Toolset: <none=
CMake Configuration CMAKE_CXX_COMPILER:STRING=%{Compiler:Executable:Cxx}; CMA... | Change...
Additional Qbs Profile Settings Change...

</ Apply || % cCancel  OK ]
e Verify contents are correct

e Click “OK”

Now that a Qt Kit is configured; it is possible to develop, build, test, debug, run and enjoy Qt applications.
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Appendix B: Configuring a 3Dxx Project

Note: This appendix is included for reference and is not a required installation step; Grayhill
automatically configures the project as part of the support file installation.

If not already running, launch Qt Creator. (See Build and Run 3Dxx Embedded Application)

Open the gh7indemo project from “Qt Creator” main window click on “Open Project” button.

N.B. If present. a previous project can be opened by clicking on the project name listed below “Recent
Projects”.

e

gh7indemo - Qt Creator

File Edit Build Debug Analyze Tools Window Help

| + New Project ‘ [& Open Project

| Examples | Sessions Recent Projects

- 1@ default (current session) 1M gh7indemo
| Tutorials | ~fgh7indemo/gh7indemo.pro
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e An “Open File” dialog window will appear

e Navigate to the 3Dxx Demo project’s “.pro” file as shown in the example below;

™ oOpen File
© Recent 4«  [E | home | ixghguest  gh7indemo »
Lr Home MName - sjze mModified
[m Desktop @ conktent Mon
M Documents i images rMon

B gh7indemo.pro 2.1 kB 14:14
~ Downloads [ 71 samegame.gmlproject 309 bytes 15 Feb
dd Music
21 Pictures
' Videos
M < vmshare | s
+ Other Locations

All Projects -

Cancel I Open I

e Click “Open”

e If the “project.pro.user” file is missing, which is normal if the project has never been opened
before, a “Configure Project” dialog appears. If this dialog doesn’t appear, proceed to where the
“Projects” icon is selected.

o If the “Configure Project” dialog appears

gh7indemo - Qt Creator

File Edit Build Debug Analyze Tools Window Help

Manage Kits... @ Configure Project

Qt Creator can use the Following kits For project gh7indemo:

The project gh7indemo is not yet configured.
Qt Creator uses the kit Qt-5.9.3-3Dxx to parse the project.

Import Existing Build...

Active Project ® select all kits
gh7indemo - I Desktop Qt 5.9.3 GCC 64bit Details
Build & Run v @ QL-5.9.3-3Dxx Details ~
o
- Import Build From... Details ¥
Project Settings Configure Project
Editor
Code Style

Dependencies
Clang Static Analyzer

P. Type to locate (Ctrl... 1 Issues 2 Search Results 3 Application Qutput 4 Compile Output 5 Debugger Console 6 General Messages 8 TestResults = o
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“Desktop Qt 5.9.3 GCC 64bit”
e Expand by clicking on “Details”
Select “Debug”
Unselect “Release”
Unselect “Profile”

“Qt-5.9.3-3Dxx”
e Expand by clicking on “Details”
Select “Debug”
Unselect “Release”
Unselect “Profile”

gh7indemo - Qt Creator
File Edit Build Debug Analyze Tools Window Help

Manage Kits... : Configure Project
Welcome 3
Import Existing Build... N Qt Creator can use the following kits for project gh7indemo:
E The project gh7indemo is not yet configured.
Qt Creator uses the kit Qt-5.9.3-3Dxx to parse the project.
Active Project v| Select all kits
= gh7indemo v/ & Deskthp Qt 5.9.3 GCC 64bit Details ~
= Build & Run ¥/ Debug §/home/ghguest/build-gh7indemo-Desktop_Qt_5_9_3_GCC_64bit-Debug Browse...
P[i’_(r ) Release §/home/ghguest/build-gh7indemo-Desktop_Qt_5_9 3_GCC_64bit-Release Browse...
e ° Profile §/home/ghguest/build-gh7indemo-Desktop_Qt_5_9_3_GCC_64bit-Profile Browse...
Project Settings
) 9 v| B Qt-5.9§3-3Dxx Details ~
Editor
Code Style ¥/ Debug §/home/ghguest/build-gh7indemo-Qt_5_9_3_3Dxx-Debug Browse...
ghTindema Dependencies i i
|;| , Clang Static Analyzer Release f/home/ghguest/build-gh7indemo-Qt_5_9_3_3Dxx-Release Browse...
Unconfgur Profile f§/home/ghguest/build-gh7indemo-Qt_5_9_3_3Dxx-Profile Browse...
configur...
Import Build From... Details ~
Configure Project
2. Type to locate (Ctrl... 1 Issues 2 Search Results 3 Application Output 4 Compile Output 5 Debugger Console 6 General Messages 8 Test Results

e Click “Configure Project”
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¢ On the main “Qt Creator” window select “Projects”

& gh7indemo - Qt Creator

File Edit Build Debug Analyze Tools Window Help

Manage Kits...

Import Existing Build...

Active Project

gh7indemo

Build & Run

2 Desktop Qt 5.9.3 GCC 64bit
/ Build
P Run

2 Qt-5.9.3-3Dxx

» Run

Project Settings

}b Build Settings

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

General

Shadow build: v
Build directory: |/fhome/ghguest/build-gh7indemo-Qt_5_9_3_3Dxx-Debug Browse...

The qmake arguments have changed. The build in /fhome/ghguest/build-gh7indemo-
Qt_5_9_3_3Dxx-Debug will be overwritten.

Build Steps
gmake: gmake gh7indemo.pro -spec devices/linux-imx6-g++ CONFIG+=debug CONFIG+= Details «
Make: make in /home/ghguest/build-gh7indemo-Qt_5_9_3_3Dxx-Debug Details ~

Add Build Step ~

Editor Clean Steps
E::::;il:des Make: make clean in /home/ghguest/build-gh7indemo-Qt_5_9_3_3Dxx-Debug Details ~
Clang Static Analyzer Add Clean Step ~
Build Environment
Use System Environment Details *
1 Issues @ 2 SearchResults 3 Application Output 4 Compile Output 5 Debugger Console 6 General Messages 8 Test Results * -

e If the desired kit is not shown see Appendix A: Configuring a Manual Qt Kit for Grayhill Displays

e N.B. Clicking “Manage Kits” is the same as selecting “Tools > Options”

“Active Project” is a drop down pick list with the active project shown.

“Build & Run” lists the available kits.

N.B. The selected kit is emphasized in bold. A kit (set of utilities) is how the project will be built, e.g. the
main kit difference is the compiler as the Qt-5.9.3-3Dxx kit uses a cross compiler for the display.

N.B. Clicking on an actual kit name selects either Build or Run (depending on which one was previously

selected)
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Build

This is a target (3Dxx Display) build example walk-through; select “Build”.

e Expand the Details tab associated with gmake (under Build Steps)
e “Additional arguments” Enter “hw_present=3D70” — N.B. This is a case sensitive field.

N.B. the parameter is automatically added to the “effective qmake call” command syntax. This field is
configured based on the actual target hardware display size.

gh7indemo - Qt Creator
File Edit Build Debug Analyze Tools Window Help

Manage Kits... ) Build Settings
- - Edit build configuration: | Debug ~ Add - Rename...
Import Existing Build...
General

Active Project
Shadow build: v

gh7indemo -
Build directory: |/home/ghguest/build-gh7indemo-Qt_5_9_3_3Dxx-Debug Browse...
Build & Run !
Build Steps
& Desktop Qt 5.9.3 GCC 64bit
/7 Build qmake: gmake gh7indemo.pro -spec devices/linux-imx6-g++ CONFIG+=debug CONFIG+=
P Run
@ Ot-5.9.3-3Dxx qmake build configuration: Debug ~
IAdditionalarguments: ‘hw;resent:iD?Ol I EE‘
P Run Generate separate debug info:
Project Settings Enable QML debugging and pre v Might make your application vulnerable. Only use in a safe environment.
Editor Enable Qt Quick Compiler: This Qt Version does not contain Qt Quick Compiler.
Code Style Effective gmake call: gmake /home/ghguest/gh7indemo/gh7indemo.pra -spec devices/linux-imx6-g++
Dependencies CONFIG+=debug CONFIG+=gml|_debud{gu _present=3D70MR.& /usr/bin/make
qmake_all

Clang Static Analyzer
Make: make in /home/ghguest/build-gh7indemo-Qt_5_9_3_3Dxx-Debug Details +
Add Build Step -

Clean Steps

ghindemo

, Make: make clean in fhome/ghguest/build-gh7indemo-Qt_5_9_3_3Dxx-Debug Details ~
Add Clean Step ~
Build Environment

Use System Environment Details ~

P. Type to locate (Ctrl... 1 Issues@ 2 Search Results 3 Application Output 4 Compile Output 5 Debugger Console 6 General Messages 8 TestResults #
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Run

e Select “Run”

e Deployment
Method:
Files to deploy:
Local File Path

Remote Directory

Deploy to Remote Linux Host (should be defult)

(auto-populated)
(auto-populated)

location of the local file(s)
location on the target

N.B. The file information may not be populated until after a build is done
e Expand “ Details” for “Upload files via SFTP”

N.B. On rare occasions Qt Creator thinks the files have been deployed and will not re-send the files to the
target; disabling this functionality avoids the situation.

e Make sure neither box is selected
e Set “Working directory:” under Run to the directory associated with the “Executable on device:”

e Enter “/home/demo7in” in the box

gh7indemo - Qt Creator
File Edit Build Debug Analyze Tools Window Help

Manage Kits...

Import Existing Build...

Active Project

gh7indemo -

Build & Run

& Desktop Qt 5.9.3 GCC 64bit
/* Build
P Run

& Qt-5.9.3-3Dxx

Project Settings

Editor

Code Style
Dependencies

Clang Static Analyzer

> RunSettings

Deployment
Method:

Files to deploy:

Local File Path
/home/ghguest/gh7indemo/images

Deploy to Remote Linux Host  ~ Add -

Rename...

Remote Directory
/home/demo7in

/home/ghguest/build-gh7indeme-Qt_5_9_3_3Dxx-Debug/gh7indemo /home/demo7in

Check for free disk space

load Files via SFTP
ncremental deployment
gnore missing files

Add Deploy Step ~

Run

Run configuration:  gh7indemo (on Remote Device) ~ Add -

Executable on host:
Executable on device:

Alternate executable on device:

Arguments:

Details =

Gaaid)

Rename...

/home/ghguest/build-gh7indemo-Qt_5_9_3_3Dxx-Debug/gh7indemo
/home/demo7in/gh7indemo

Use this command instead

Iworking directory: ‘,’home/demo?inl I

e ing
P. Type to locate (Ctrl 1 Issues@ 2 searchResults 3 Application Output 4 Compile Output 5 Debugger Console 6 General Messages 8 TestResults 2
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e Save! File = Save All

M gh7indemo - Qt Creator

Edit Build Debug Analyze Tools Window |

< New File or Project... Ctrl+N

i1 Open File or Project... Ctrl+0
Open File with...
Recent Files »
Recent Projecks b
Sessions »

Close Project "gh7indemo"
Close All Projects and Editors

L=

L=

Ctrl4+shift+s

Save All

e Build the image for the target

> gh7indemo - Qt Creator

File Edit J=N{GN Debug Analyze Tools Window Help
% Build All Ctrl+Shift+B

/* Build Project "gh7indemo" Ctrl+B |

Run gmake

Deploy All

Deploy Project "gh7indemo"

“Z Rebuild All
Rebuild Project "gh7indemo"

2+ Clean All |
Clean Project "gh7indemo” :

e Build Let Qt Creator decide what is out of date

e Rebuild Force Qt creator to re-compile everything
e Clean Remove all the existing artifacts generated by previous builds
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2999

e Select “Clean Project “gh7indemo

The bottom ribbon of Qt Creator has various panes (views) that can be examined. Click on “4 Compile
Output). Note: image is shown post click; so the results and actions of the clean are shown.

gh7indemo - Qt Creator
File Edit Build Debug Analyze Tools Window Help
Projects s B+ @ <no document> B

~ lizz ghTindemo
| @ gh7indemo.pro

Welcome » = install
=] » [l Headers
» [ sources.
» li4 Forms
» li@ Resources Open a document

"
Debug

)o

Projects

@

Help

compile Output F o F = ]
15:11:10: Running steps for project gh7indemo..
15:11:10: Starting: "fusr/bin/make" clean
rm —f qre_samegame.c
Open Documents +B- oo [N
=l rm -f moc_ghwrapper.cpp moc_lighting.cpp moc_climatecontrol.cpp moc_camera_scrn.cpp moc_menu.cpp moc_settings.cpp moc_gauges.cpp moc_radio.cpp
moc_joystick.cpp
rm —f ui_dtkeypadform.h ui_dtradioform.h ui_dtclimatecontrolform.h ui_dtcameraform.h ui_dtgaugesform.h ui_dtlightingform.h ui_dtmenuform.h
ui_dtsettingsform.h ui_dtjoystickform.h
rm -f ghiindemo.o ghwrapper.o lighting.o climatecontrol.o camera_scrn.o menu.o settings.o gauges.o radio.o joystick.o qre_samegame.o moc_ghwrapper.o
moc_lighting.o moc_climatecontrol.o moc_camera_scrn.o moc_menu.o moc_settings.o mec_gauges.o moc_radio.o moc_joystick.o
» rm -f %~ core *.core
e 15:1 The process "/usr/bin/make" exited normally.

15:11:10: Elapsed time: 09:00.

ghTindemo

L

v

|8l ©. Type to locate (Ctrl 1 Issues 2 Search Results 3 Application Output 4 Compile Output 5 Debugger Console 6 General Messages 8 TestResults = N |

Click on the paintbrush icon to clear the contents
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Next, select Build = Build Project “gh7indemo”

The following illustrates the last few lines in “Compile Output”

Compile Output
glibc-2.18-binutils-2.24-kernel-3.12-sanitized/sysroot-arm-cortexad-linux-gnueabi/usr/include ../gh7indemo/joystick.h -o moc_joystick.cpp -
/opt/OSELAS.Toolchain-20813.12.3/arm-cortexa9-linux-gnueabi/gcc-4.8.3-glibc-2.18-binutils-2.24-kernel-3.12-sanitized/bin/arm-cortexa9-linux-gnueabi-g++

-¢ -pipe -march=armv7-a -mfpu=neon -DLINUX=1 -DEGL_API_FB=1 -Wno-psabi -D QT_OPENGL_FORCE_SHADER_DEFINES -mfloat-abi=softfp -g -std=gnu++11 -Wall -wW -
D_REENTRANT -fPIC -DON_HARDWARE -DQT_QML_DEBUG -DQT_QUICK_LIE -DQT_WIDGETS_LIB -DQT_GUI_LIB -DQT_QML_LIB -DQT_NETWORK_LIB -DQT_CORE_LIB -I../ghTindemo

-I. -I../gh7indemo -I/home/ghguest/GrayhillDisplayPlatform/sysroot-target/kernel-headers/include -I/home/ghguest/GrayhillDisplayPlatform/sysroot-
target/usr/include -Ifusr/local/Qt-5.9.3-3Dxx/include -Ifusr/local/Qt-5.9.3-3Dxx/include/QtQuick -I/usr/local/Qt-5.9.3-3Dxx/include/QtWidgets -I/usr/
local/Qt-5.9.3-3Dxx/include/QtGui -I/usr/local/Qt-5.9.3-3Dxx/include/QtQml -Ifusr/local/Qt-5.9.3-3Dxx/include/QtNetwork -Ifusr/local/Qt-5.9.3-3Dxx/
include/QtCore -I. -I. -I/home/ghguest/imx6_3d104/Grayhill-iMX6/platform-3D058_std/sysroot-target/include -I/home/ghguest/imx6_3d104/Grayhill-iMx6/
platform-3D58_std/sysroot-target/usr/include -I/usr/local/Qt-5.9.3-30xx/mkspecs/devices/linux-imx6-g++ -0 moc_joystick.o moc_joystick.cpp
/opt/OSELAS.Toolchain-2613.12.3/arm-cortexad-linux-gnueabi/gcc-4.8.3-glibc-2.18-binutils-2.24-kernel-3.12-sanitized/bin/arm-cortexad-1linux-gnueabi-g++
-Wl,-rpath=/home/ghguest/imx6_3d184/Grayhill-iMx6/platform-30560_std/sysroot-target/usr/lib -Wl,-rpath=/home/ghguest/imx6_3d104/Grayhill-iMx6/
platform-3D050_std/sysroot-target/lib -mfloat-abi=softfp -Wl,-rpath,/usr/local/Qt-5.9.3-30xx/1ib -o ghTindeme ghTindemo.c ghwrapper.o lighting.o
climatecontrol.o camera_scrn.o menu.o settings.o gauges.o radic.o joystick.o grc_samegame.o moc_ghwrapper.o moc_lighting.o moc_climatecontrol.o
moC_camera_scrn.o moc_menu.o moc_settings.o moc_gauges.o moc_radioc.o moc_joystick.o  -L/home/ghguest/imx6_3d184/Grayhill-iMX6/platform-3050_std/
sysroot-target/1lib -L/home/ghguest/imx6_3d184/Grayhill-iMX6/platform-3D50_std/sysroot-target/usr/1lib -L/home/ghguest/GrayhillDisplayPlatform/sysroot-
target/usr/1ib -lghdrv -1rt -lghio -L/usr/local/Qt-5.9.3-3Dxx/1ib -1Qt5Quick -1QtSWidgets -1Qt5Gui -1Qt5Qml -1QtSMNetwork -1Qt5Core -1GLESw2 -1EGL -1GAL
-lpthread

15:18:06: The process "fusr/bin/make" exited normally.

15:18:06: Elapsed time: 00:46.

1 Issues 2 Search Results 3 Application Output 4 Compile Output 5 Debugger Console 6 General Messages 8 TestResults =

Note: When there are errors, they are also highlighted/summarized in the “Issues” tab.

Deployment (running the compiled image on the target) can also be accomplished multiple ways

Using the green triangle on the left hand side

gh7indemo - Qt Creator

File Edit Build Debug Analyze Tools Window Help
Projects <no document>
~ i@ gh7indemo

|.= gh7indemo.pro

it install

il Headers

licd Sources

ldi Forms

li#i Resources

Open a document

H
Welcome

vy wvwww

Compile Output Lo = ~ B

Uploading file "/home/ghguest/gh7indemo/images/LugerBullet154x58.png". .. -

Uploading file "/home/ghguest/gh7indemo/images /NHZ_camera.png". . .

Uploading file "/home/ghguest/gh7indemo/images /NHZ_camerab.png"...

Uploading file "/home/ghguest/gh7indemo/images /NHZ_cameraf.png". . .

Uploading file "/home/ghguest/ghTindemo/images/NHZ_climate.png"...

Uploading file "/home/ghguest/gh7indemo/images /NHZ_gauges.png"

Uploading file "/home/ghguest/ghTindemo/images/NHZ_lighting.png". ..

Uploading file "/home/ghguest/ghTindemo/images /NHZ_menu.png"

Open Documents : Uploading file "/home/ghguest/ghTindemo/images/NHZ_radio.png’
Uploading file "/home/ghguest/gh7indemo/images /NHZ _settings.png". ..

Uploading file "/home/ghguest/ghTindemo/images/Open+Pipe+Symphony.mp3”. ..

Uploading file "/home/ghguest/ghTindemo/images/powerButton.png". . .

Uploading file "/home/ghguest/ghTindemo/images/RedRabbit84x78.png". ..

Uploading file "/home/ghguest/ghTindemo/images /RedRabbitShot8dxT8.png". ..

Uploading file "/home/ghguest/ghTindemo/images/target467x467.pne". ..

Uploading file "/home/ghguest/build-gh7indemo-Qt_5_9_3_3Dxx-Debug/ghTindemo" .. .

ALl files successfully deployed.

Deploy step finished.

: Elapsed time: 80:05.

5 ~. Type tolocate (Cti 1 Issues 2 Search Results 3 Application Output 4 Compile Output 5 Debugger Console 6 General Messages 8 TestResults + S |
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e From the Build menu

2 gh7indemo - Qk Creator

File Edit J=lflIGN Debug Analyze Tools Window Help
2 ./~ Build all Ctrl+shift+B
¥ /* Build Project "gh7indemo" Ctrl+B

Run gmake

Deploy All

Deploy Project "gh7indemo”
%2 Rebuild All

Rebuild Project "gh7indemo"
&+ Clean all

Clean Project "gh7indema”

).4

Projects P Run Ctrl+R

e Keyboard short-cut (see Run above - <Ctrl-r>)

gh7indemo - Qt Creator
File Edit Build Debug Analyze Tools window Help

<no document>

Open a document

« File > Open File or Project (Ctrl+0)

Projects

@

Help

Application Output = &5 + =

gh7indemo (on Remote Device) ¥

Joystack backlight set to 254
Open Documents
Screen size: w= 808 h= 480

Screen position: left= @ top= ©

tatus: 8

: 1
: 888129333
GPTO initial output: ©xe input: Bx@

QColor::fromRgb: RGB parameters out of range
QColar::fromRzb: RGB parameters out of range|

[al ~. Type to locate (Ckrl.. 1 Issues 2 Search Results 3 Application Output 4 Compile Output 5 Debugger Console 8 Test Results =

Switch (by selecting) to the “Application Output” tab; this is where gDebug messages are output.

Click the red square to terminate the target session.
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Appendix C: Debugging
Let’s face it; code never initially does what it is supposed to do; but rather what it was told to do!
Luckily Qt Creator has a built-in debugger.

e First set a breakpoint
Load gh7indemo
Select the “Edit” view
Expand contents of gh7indemo

gh7indemo - Qt Creator

Projects
~ |iz ghZindemo
|@ gh7indemo.pro

Wekone » i install
=] » [ Headers
bl Sources
» i Forms
» lig Resources

AW

Debug

}4

Projects

e

Help

15

Open Documents

gh7indema

[l A Type to locate (Ctrl...

File Edit Build Debug Analyze Tools Window Help

Compile Output
1252
:25:
125:
1252
125:
125:
:25:
125:
125z
:25:
125:
125z
:25:
125:
1252
:25:
125:
1252
125:

46:
46:
46:
46:
46:
46:
46:
46:
a6:
46:
46:
a6:
46:
46:
46:
46:
a7:
a7:
48:

1 Issues

<no document>

Uploading file
Uploading file
Upleading file
Uploading file
Upleading file
Uploading file
Uploading file
Upleading file
Uploading file
Uploading file
Upleading file
Uploading file
Uploading file
Upleading file
Uploading file
Uploading file

Open a document

+

" /home/ghguest/ghTindemo/images/LugerBulletl54x58.png". . .
" fhome / ghguest /gh7indemo/ images/NHZ_camera.png". . .

" /home / ghguest /gh7indemo/ images /NHZ_camerab.png". . .

" /home/ghguest/ghTindemo/images /NHZ_cameraf.png". ..

" /home/ ghguest /gh7indemo/ images/NHZ_climate.png". . .

" /home / ghguest /ghTindemo/images/NHZ_gauges.png". . .
" /home/ghguest/gh7indemo/images /NHZ_lighting.png
" /home / ghguest /gh7indemo/ images /NHZ_menu. png’
" /home / ghguest /gh7indemo/images /NHZ_radic. png!
" fhome / ghguest/ghTindemo/ images/NHZ_settings.png
" /home/ ghguest/ghTindemo/ images/Open+Pipe+Symphony .mp3". . .

" /home / ghguest /gh7indemo/images/powerButton. png". . .

" fhome/ ghguest/ghTindemo/ images/RedRabbi t84x78 . png". ..

" /home/ ghguest /gh7indemo/ images /RedRabbi tShot84x75.png" .. .

" /home/ghguest/ghTindemo/images/target467x467.png". . .

" fhome /ghguest /build-gh7indemo-Qt_5_9_3_3Dxx-Debug/gh7indemo”. ..

AlL files successfully deployed.
Deploy step finished.
Elapsed time: 68:05.

2 Search Results 3 Application Output 4 Compile Output 5 Debugger Console

6 General Messages

8 Test Results  #
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e Close the “Compile Output” pane

gh7indemo - Qt Creator

File Edit Build Debug Analyze Tools Window Help
Projects <no document>

~ liz ghZ7indemo
|@ gh7indemo.pro

B i install
» [64 Headers
= » [i Sources Open a document
bl Forms
» li# Resources

-
A
Debug

}4

Projects

e

and drop files here

Compile Output
Uploading file "/home/ghguest/ghiindemo/images/LugerBulletl54x58. png®
: Uploading file "/home/ghguest/gh7indemo/images/NHZ_camera.pn:
: Uploading file "/home/ghguest/ghTindemo/images/NHZ _camerab.png" .
: Uploading file "/home/ghguest/ghiindemo/images/NHZ _cameraf .png" .
: Uploading file "/home/ghguest/gh7indemo/images/NHZ_climate.png".

:25:46: Uploading file "/home/ghguest/ghTindemo/images/NHZ_gauges. png!
Open Documents : Uploading file "/home/ghguest/gh7indemo/images/NHZ_lighting.png
: Uploading file "/home/ghguest/ghTindema/images/NHZ _menu.png". ..
: Uploading file "/home/ghguest/ghTindemo/images/NHZ _radio.png". ..
: Uploading file "/home/ghguest/gh7indemo/images/NHZ_settings.png"...
|:_| . :25:46: Uploading file "/home/ghguest/ghTindemo/images /Open:Pipe+Symphany .mp3". . .

: Uploading file "/home/ghguest/gh7indemo/images/powerButton.png". ..

: Uploading file "/home/ghguest/gh7indemo/images/RedRabbit84x78.png". ..
: Uploading file "/home/ghguest/ghTindemo/images/RedRabbi tShot84xT8.png" ...
: Uploading file "/home/ghguest/gh7indemo/images /target467x467.png". . .
: Uploading file "/home/ghguest/build-ghTindemo-Qt_5_9_3_3Dxx-Debug/gh7indemo". ..
15:25:47: All files successfully deployed.
15:25:47: Deploy step finished.
15:25:48: Elapsed time: G0:05,

gh7indema

L] Type to locate (Ctrl 1 Issues 2 Search Results 3 Application Output 4 Compile Output 5 Debugger Console 6 General Messages 8 Test Results i ]

e Expand the “Source” folder under the project file list

<no document>
~ liz gh7indemo

|= gh7indemo.pro
» [iz install

=] iirl Headers
Sources

Welcome

e/ camera_scrn.cpp
le4| climatecontrol.cpp
=/ gauges.cpp
= e+ gh7indemo.cpp
" le«| ghwrapper.cpp
Debiug o4 joystick.cpp
ya les lighting.cpp
prjects ) menu.cpp Open a document
le«| radio.cpp
Q e+ settings.cpp
Help » i Forms

b i@ Resources

Open Documents

ghtindemo

1 Issues 2 Search Results 3 Application Output 4 Compile Output 5 Debugger Console General Messages 8 Test Results =
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e Select the desired file; under “Sources” select “lighting.cpp” by double clicking

# <Select Symbol> +|Line: 1, Col: 1

= liz gh7indemo 1 s
gh7indemo.pro 3 #include <QString>
v [i3 install #include <QDebug>

#include "ghwrapper.h”
=] » [ini Headers

Welcome

* lid Sources - [
o] camera_scrn.cpp * Function : dtlighting
= dimatecontrol.cpp * Description : Constructor for lighting display screen
= gauges.cpp .
~ |« gh7indemo.cpp # Argument : pointer to parent
b e~ ghwrapper.cpp *
n * Return : none
c. jo kcpp Ny
y2 lighting.cpp dtlighting: :dtlighting(QWidget *parent) :
- Widget (parent
Projects menu.cpp . Quidget(p )
radio.cpp - .
(2] settings.cpp char  filename[255];
Help » |z Forms
b lis Resources ui = new Ui::dtlighting;

ui->setupli(this);

J/ Create array of images for different light level settings
- for (i = 8 i <= LIGHT_LEVEL_MAX; i++)
{

sprintf(filename, "images/Lightingsd.png”, 1);
pixmapLights[i] = new QPixmap(filename);

Onen Documents prevlightlevel = ;

htin handleLightDimmer (5) ;
connect (uwi->pbClimateControl, SIGNAL(clicked()), this, SLOT(handleClimateControlPb()));
connect (ui->pbGauges, SIGNAL(clicked()), this, SLOT(handleGaugesPb())});
connect (ui->pbRadio, SIGNAL(clicked()), this, SLOT(handleRadioPb()));
connect (ui->pbSettings, NAL(clicked()), this, SLOT(handleSettingsPb()));

//connect(ui->sliderLighting, SIGNAL(valueChanged(int)), this, SLOT(handleLightDimmer(int)));
} // end dtlighting
- /%
* Function : ~dtlighting

3 Application Output 4 Compile Output 5 Debugger Console 6 General Messages 8 Test Results

[ 1] Type to locate (CErl 1 Issues 2 Search Results
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The file being displayed (edited) is shown in the “Open Documents” section as well as on the top of the
editor pane. Additional open files can be selected by either selecting them from “Open Documents” or
the up/down triangular arrows to the right of the file name. Also, the X to their right will close the file.

Select the line of code to set the breakpoint. N.B. The editor is not context aware; so it is possible to set a
breakpoint on a commented out line.

Scroll down to line 98 (“void dtlighting::handleLightDimmer (int level)”)

Left click on the mouse to the left of the line number; a red circle will appear

lighting.cpp @ gh7indemo - Qt Creator

File Edit Build Debug Analyze Tools Window Help
Projects @ lighting.cpp + X # <Select Symbol> % Line: 13, Col: 1 B+

v liz gh7indemo a
i g " - if (m_lightLevel 1= prevlightLevel)
mam |= gh7indemo.pro -
Welcome .
¥ li install handleLightDimmer (m_lightLevel);
=] » [id Headers 1
1 update() ;
Edit v i Sources ) P (9]
lc+] camera_scrn.cpp
le#| climatecontrol.cpp - /e
e gauges.cpp * Function : handlexxxxpb

|cs] gh7indemo.cpp

: * Description : Handles light dimmer slider
|« ghwrapper.cpp .
|c-| joystick.cpp + Argument : level - light level to set (8 to 10)
lighting.cpp *
\z“ menu.cpp * Return i none
o radio.cpp | & 55 ~ void delignting: :handleLightpimmer (int level) ||
c4] settings.cpp 7
» [ Forms /] Select correct light level
- if (LIGHT_LEVEL MIN > level)

» i@ Resources
level = LIGHT_LEVEL_MIN;

- if (LIGHT_LEVEL_MAX < level)
{ -
level = LIGHT_LEVEL_MAX;
¥
m_lightLevel = level;
Open Documents - if (level != previightlevel)
lighting.cpp ui->label->setPixmap(* (pixmapLights[levell));
¥

previightlevel = m_lightlevel;

update() ;
#* Function : handlexxxxpb
* Description : Handles clicks on screen navigation push buttons

along bottom edge of screen

8 Test Results = -~ o

[l ~. Type to locate (Ctrl 1 Issues 2 Search Results 3 Application Output 4 Compile Output 5 Debugger Console 6 General Messages

Also notice in the scroll bar gutter, the indication of where the breakpoint is in relation to the file.

Save
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e C(Click on the green arrow like “Run” from above; but with the homely lady bug.

N.B. This may cause the project to be re-compiled if the initial build was not configured for debug.

lighting.cpp @ gh7indemo - Qt Creator
File Edit Build Debug Analyze Tools Window Help

= liz gh7indemo handleLightDimmer (m_LlightLevel);
o }
Ceo | @ gh7indemo.pro
2 update();
Wekome v lig install
=] » sl Headers
Edit ~ [ Sources M "
& camera_scrn.cpp : Function : handleXXXXPb
e«) climatecontrol.cpp s« Description : Handles light dimmer slider
e/ gauges.cpp -
. & gh7indemo.cpp * Argument : level - light level to set (8 to 1@)
big = ghwrapper.cpp * return + sone
Debug lc=| joystick.cpp “f
;, lighting.cpp €@ 98 ¥ void dtlighting::handleLightDimmer(int level)
B {
5 lev] menu.g|
Projects o ot // select correct Light level
) radio.cpp - if (LIGHT_LEVEL_MIN > level)
(] e settings.cpp 1
Help » [i& Forms level = LIGHT_LEVEL_MIN;
» }
B8 Resources > if (LIGHT_LEVEL MAX < level)
{
level = LIGHT_LEVEL_MAX;
}
m_lightlevel = level;
2 if (level := previightlLevel)
ui->label->setPixmap (s (pixmapLights[levell));
¥
OpeniDocuments previightlevel = m_lightlevel;
lighting.cpp
update();
1
- /e
#* Function : handlexxxxpPb
« Description : Handles clicks on screen navigation push buttons
along bottom edge of screen
« Argument : none
* Return : none

(Il ©. Type to locate (Ctrl...

The code begins execution and quickly hits the breakpoint.

Note that the display has not been updated yet. The method (handleLightDimmer) is invoked during the

class creation — line 42 handleLightDimmer(5);.

Projects F T B = < lighting.cpp AR SR dtlighting::handleLightDimmer(int): void

+ Line: 98, Col: 18

1 Issues 2 Search Results 3 Application Output 4 Compile Output 5 Debugger Console 6 General Messages 8 Test Results

Lastly, note the breakpoint is actually at line 101; the first executable statement within the

function/method.

June 19, 2018

Page 69



g hill

An ISO-9001 Company

lighting.cpp @ gh7indemo - Qt Creator

File Edit Build Debug Analyze Tools Window Help

Projects $ T B3 ( lighting.cpp s x| # dtlighting::handleLightDimmer(int): void % Line: 101, Col: 5 B+ REIISNE Type
~ liz' gh7indemo - level 5 int
[« gh7indemo.pro - if (m_lightLevel != prevLightLevel) » this dtlighting
Welcome i {
Fleons » iz install handleLightDimmer (m_lightLevel);
E » il Headers }
~ 2 Sources update();
e camera_sern.cpp }
|4 climatecontrol.cpp - /e
e+ gauges.cpp * Function : handlexxxxpPb
- -/ gh7indemo.c :
W =9 PP * Description : Handles light dimmer slider
lex] ghwrapper.cpp
S iOYSfi(k&PD + Argument : level - light level to set (@ to 10)
lighting.cpp
Projects e MENU.CPP «f
) radio.cpp ~ void dtlighting::handleLightDimmer (int level) |
o et settings.cpp
Help » & Forms // Select correct light level
+ i@ Resources © 101 ~ [i¥ (LIGHT_LEVEL_MIN > level)
{
level = LIGHT_LEVEL_MIN;
1
- i (LIGHT_LEVEL_MAX < level)
{
level = LIGHT_LEVEL_MAX;
m_lightLevel = lew
Open Documents - — -
li‘;\tin — = @ E | Threads: #1 Stopped at breakpoint 3 (1) in thread 1. Views
Number Function File Line Address Condi
3 ...immer(int) ...ighting.cpp 101 0x18556
Debug Gerapper... ghwrapper....
main gh7indemo...
73
[l »
L8l ©- Type to locate (Ctrl... 1 Issues 2 Search Results 3 Application Output 4 Compile OQutput 5 Debugger Console 6 General Messages 8 Test Results < =

e The debugger pane illustrates the calling tree

Debugger

Level Function File Line
{ dtlighting::zhandleLightDimmer(int) lighting.cpp 101
dtlighting::dtlighting(QWidget *) lighting.cpp 42
GHwrapper:GHwrapper((Q5tackedWidget *)  ghwrapper.cpp 257
main ghfindermo.cpp 38

e Clicking on line 2 jumps to the aforementioned caller

e Debugger stepping option menu

Debugger

The debugger features the usual (Mouse over the icons for a description)
o Step Over <F10>

o Stepin <F11>
o Step Out >Shift>+<F11>
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Appendix D: Build and Run 3Dxx Desktop Application

Select “Projects”

Welcome

ghiindemo

=,

Debug

| 2
B

gh7indemo.pro @ gh7indemo - Qt Creator
File Edit Build Debug Analyze Tools Window Help

Manage Kts.. > Run Settings
Import Existing Build... Deployment
Method: Deploy to Remote Linux Host  ~ Add - Rename...
Active Project ;
Files to deploy:
gh7indemo e Local File Path Remote Directory
/home/ghguest/gh7indemo/images /home/demo7in
Build & Run /home/ghguest/build-gh7indemo-Qt_5_5_3_3Dxx-Debug/gh7indemo /home/demo7in
2 Desktop Qt 5.9.3 GCC 64bit
7 Build Check for free disk space Details
P Run
5 Qt-5.9.3-3Dxx Upload Files via SFTP Details
/* Build
I | [ddomrsien
Project Settings
! 9 Run
Editor Run configuration:  gh7indemo (on Remote Device) ~ Add - Rename...
Code Style
Dependencies
Clang Static Analyzer
Executable on host: /home/ghguest/build-gh7indemo-Qt_5_9_3_3Dxx-Debug/gh7indemo
Executable on device: /home/demo7in/gh7indemo
Alternate executable on device: Use this command instead
Arguments:
working directory: \/‘home/demoﬂnl ‘
Debugger Settings
v/ Enable C++
¥| Enable QML What are the prerequisites?
P. Type to locate (Ctrl. 1 Issues 2 Search Results 3 Application Output 4 Compile Output 5 Debugger Console 6 General Messages 8 Test Results  #
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Select Desktop Kit (Desktop Qt 5.9.3 GCC 64bit)

gh7indemo - Qt Creator

File Edit Build Debug Analyze Tools Window Help

| Manage Kits... )b Build Settings

; 0|
i cleome — - Edit build configuration: Debug =~ Add ~| Remove || Rename...

Import Existing Build...

i Edit General
| Active Project
I ) gh7indemo - Shadow build: ¥
! aW°" Build directory: |/home/ghguest/build-gh7indemo-Desktop_Qt 5 9 3 GCC_64bit-Debug Browse...
| Debug .
[ Build & Run .
| Build Steps
| Projects 5 Desktop Ot 5.5.3 GCC 64bit
i o gqmake: qmake gh7indemo.pro -spec linux-g++ CONFIG+=debug CONFIG+=qml|_debug Details ~
| » Run
[ Help - i ild-ah7i - it ils v
i = & Qt5.9.3-3Dxx Make: make in fhome/ghguest/build-gh7indemo-Desktop_Qt_5_9_3_GCC_64bit-Debug Details
I §
! /7 Build Add Build Step -
i » Run
| . . Clean Steps
| Project Settings
I Editor Make: make clean in fhome/ghguest/build-gh7indemo-Desktop_Qt_5 9 3_GCC_64bit-Debug Details ~
[
| Code Style Add Clean Step -
| Dependencies
| shincemo Clang Static Analyzer Build Environment
|
i
| :I ‘ Use System Environment Details
| Debug
L >
s
| T
|
i

P. Type to locate (Ctrl... 1 Issues @ 2 Search Res... 3 Applicatio... 4 Compile ©... 5 Debugger... 6 GeneralM... 8 TestResults #

N.B. Selecting “Desktop Qt 5.9.3 GCC 64bit” highlights either “Build” or “Run” depending on which
action was previously selected.
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Select “Rebuild All” from the “Build” menu

N.B. It may take a few seconds to refresh the menu options.

gh7indemo - Qt Creator
File Edit [:[TIC} Debug Analyze Tools Window Help

Z Build All ctrl+Shift+B
/ Build Project "gh7indemo" ctrl+B tti
Ings
Run gmake 9
nfiguration: | Debug ~ Add -/ | Remove || Rename..
52 Rebuild All
Rebuild Project "gh7indemo" v
45 clean All ] ‘ : :
lory: [/home/ghguest/build-gh7indemo-Desktop_Qt_5 9 3 GCC_64bit-Debug Browse...
Clean Project "gh7indemo"
5
» Run Ctrl+R
Run Without Deployment ake gh7indemo.pro -spec linux-g++ CONFIG+=debug CONFIG+=qml_debug Details
Open Build and Run Kit Selector... L A | i e
t Q59,330 in /home/ghguest/build-gh7indemo-Desktop_Qt_5_9_3_GCC_64bit-Debug Details
7 Build Add Build Step ~
P Run
. i Clean Steps
Project Settings
Editor Make: make clean in /home/ghguest/build-gh7indemo-Desktop_Qt_5_9_3_GCC_64bit-Debug Details =
Code style Add Clean Step -
Dependencies
Clang static Analyzer Build Environment
Use System Environment Details =

P. Type to locate (Ctrl... 1 Issues@ 2 SearchRes... 3 Applicatio... 4 Compile 0... 5 Debugger... 6 GeneralM... 8 TestResults 4 =
b T At B T EoNE S Rk 101 1S S R R T2 1 o ALY B B\ LSBT 5 B RO ST 1 ¥ T SR AT

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

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

Click on red square on “Application Output” window to stop application.
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Appendix E: Build and Run QML Demonstration Program

The following steps illustrate how to build and run the QML demonstration program “Samegame”.

From Qt Creator open the “samegame” project. (Select “Welcome” to go to home screen)

e Select desired kit

e Update “Additional arguments”: under “Build Steps” “Details” to reflect the proper hardware
e Select “Build->Rebuild All” to build program

e Click on the green arrow “Run” button to run program
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Appendix F: Setting up a 3Dxx Qt Program to Run at Boot Up

This section describes how to configure a program to automatically execute at boot up.
e Open a terminal window on the target

e Create a launch script for the desired application Explanation
o cd /etc/init.d set into proper directory
o echo “#! /bin/sh I treat as login (runs profile)
o cd/home/demo7in set directory for images
o /home/demo7in/gh7indemo &” > launchQtApp spawn application process
o cat launchQtApp verify contents
o chmod 755 launchQtApp make script executable

COM1 serial port to target

‘init,d
.d echo "#! fbindsh -1

launchilt
launchltApp

chmod 755 launchitApp

e Create a link to the launch script created above

o cd /etc/rc.d set into proper directory
o In—s/etc/init.d/launchQtApp S12qtApp create soft link to executable file
o Is—IS12qtApp verify link creation

COM1 serial port to target

cfinit,d
t.d echo "#! fbindsh -1

23 Jan 18 ] qtApp - Setcdinit,dSlaunchiltApp

Note: 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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Appendix G: 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 shown in the section
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Supported Hardware Products. The default orientation of the frame buffer is landscape mode (wider pixel
dimension is in horizontal direction).

LCD Backlight

The LCD Backlight setting is a value between 0 (minimum) and 100 (maximum) 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 << wvalue;
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;

#define FOREGROUND (1)
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#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 (OxO00FFFFO0O0)
#define VIDEO COLOR KEY CYAN (0x0000FFFF)
#define VIDEO COLOR KEY MAGENTA (0x00FFOOFF)
#define VIDEO COLOR KEY WHITE (OxO0FFFFFF)

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)
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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
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 b0, then video will be sent to

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

"fbdev" is missing.

If GRAPHICS are being sent to fbl, 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
e origin
e window size
e rotation
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e 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

[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

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
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Return Value
int
always returns 0

Camera::show
Enables or disables the camera

Syntax
int Camera::show(int enable);

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 = 4; // rotate 90 degree right
disp.fg = FOREGROUND;

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

// start camera
cam.show (1) ;

// change color parameters
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color.brightness = 50;
color.saturation = 128;
color.contrast = 128;

color.hue = 0;
// configure color parameters
cam.setcolorparams (&color) ;

// stop l4+camera
cam.show (0) ;
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CAN Driver 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 Qt 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 Datal8];

i

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
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int CAN: :0penPort (void);

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 TxMsg) ;

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 RxMsgqg) ;

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
vold CAN::ClosePort (void) ;

June 19, 2018 Page 84



[ ]
gna hill
An ISO-9001 Company

Parameters
none

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;

TxMsg.Datal[i]

memset ( (void *)&RxMsg, O,

// CAN1
CAN can (cannum) ;
can.OpenPort () ;

1<8;

i++)

(0x11 * (i+1)); // £ill random data
sizeof (CANMSG) ) ;

can.WritePort (&TxMsqg) ;

do
{

bytesread = can.ReadPort (&RxMsqg) ;

// add delay
} while
can.ClosePort () ;

(bytesread

!= sizeof (CANMSG)) ;
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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_setDiglIncfg (Model 3D70 only)
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Sets input pin pull-up/pull-down configuration.

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

Parameters
int ch
[in]

Input pin to configure (GHIOLIB CH1, GHIOLIB CH2, GHIOLIB CH3, or GHIOLIB CH4)
uint8_tconfig

[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 *value);

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 CHA4)
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 (GHTOLIB CH1, GHIOLIB CH2, GHIOLIB CH3, or GHIOLIB CH4)
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 uintlé 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;
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int gpioInput;
int gpioStatus;

// Set inputs to pull down mode and read current inputs and outputs for each channel
gpioOutput = 0;

gpioInput = 0
for (channel

{

” ~e

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, gpioInput);
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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 configqg);

Parameters
int ch
[in]

Input to configure (GHTOLIB CH1 or GHIOLIB CH2)
uint8_t config
[in]
GHIOLIB ANALOG 5V, GHIOLIB ANALOG 10V, GHIOLIB ANALOG 15000HM,
GHIOLIB 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 (GEIOLIB 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 intl6 t uintlé t;
typedef u int8 t uint8 t;
#ifdef  cplusplus

extern "C" {

fendif

#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);
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if (GHIOLIB RET OK != gpioStatus)
{
gDebug ("ERROR (%d) doing ghiolib setADCcfg on channel: $%$d\n",
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 (sbuzzerFile) ;
buzzerOut << 10;

}
/7.

// 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 H: 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:
o 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: /home/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 "S1" in
start)
do start >&2
*) r s
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 —0 remount rw /” line near the end of the file (or comment it out by
putting a “#” in column one of that line)

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:

o In—s /home/writeablefs /etc/rc.d/SO3writeablefs

The 3Dxx configuration script utilizes this technique to configure the 3Dxx Display file system to be in
read-write mode to make Qt development more convenient.

June 19, 2018 Page 95



[ ]

”nex AIII

i
An ISO-9001 Company

Appendix I: Building Qt Library Source

Note: This appendix is included for reference and is not a required step.

This section describes the procedure to download and build the Qt 5.9.3 library code. QtLibrarySrcLinux
is a self-extracting archive; when it is executed, the files it contains are extracted. The “-y” flag allows
existing files to be replaced. One of the files in the archive, QtLibrarySrcLinux AutoRun, is the actual
installer script and is manually executed after the extraction. This procedure relies on both Qt Creator and
the Grayhill support files having been previously downloaded and installed.

Please reference http://doc.gt.io/gt-5/windows-requirements.html for additional information.

e On the Virtual Machine, launch Firefox (Applications = Internet) and navigate to
http://www.grayhill.com/qt43d
e Download QtLibrarySrcLinux
o Copy the file to /nome/ghguest, which is just “Home” if after downloading “Open Containing
Folder” is selected from Firefox downloads
e Open a terminal window
o chmod 755 QtLibrarySrcLinux
o ./ QtLibrarySrcLinux -y

ghguest@ghguest-VirtualBox: ~

File Edit View Search Terminal Help
ghguest@ghguest-VirtualBox:~5 1s

bin GrayhillExamples QtGhSupportLinuxAutoRun
3_30xx-Debug Music G e s

s
3Dxx-Debug Pictures targetRootFiles
Desktop pointercal Templates
Documents Public Videos
Downloads Qt5.9.3
GrayhillDisplayPlatform QtGhSuppor
ghguest@ghguest-VirtualBox:~5 c

Everything is 0Ok
ghguest@ghguest-virtualBox:~5
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o chmod 755 QtLibrarySrcLinuxAutoRun
. QtLibrarySrcLinuxAutoRun

ghguest@ghguest-VirtualBox: ~

File Edit View Search Terminal Help
ghguest@ghguest-VirtualBox:~5 c

ghguest@ghguest-virtualBox:~5 [

e Verify SYSROOT_PATH is set properly before building
o echo $SYSROOT_PATH
o export SYSROOT_PATH=${HOME}/GrayhillDisplayPlatform/sysroot-target
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Appendix J: Dynamic IP Address

e Enter this command to find the 3Dxx Display Ethernet IP address:
o ifconfig ethO

The IP address of the 3Dxx Display is displayed after the tag “inet addr:” and is circled in
red in the example output shown below.

e Ifthetag “inet addr:”is not present; enter these commands and try the “ifconfig eth0”
command again
o ifdown ethO
o ifup ethO

e In this example the IP address is 192.168.40.118
Make a note of this IP address

£ COML - PuTTY Lo | i3
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Appendix K: Static IP Address

If using a static IP address for the display, once the address is determined:
e cp /etc/network/interfaces /etc/network/interfaces.bak
e Vi /etc/network/interfaces
e replace
iface ethO inet dhcp
udhcpc_opts-t5-T3-A20-S &
e with
iface ethO inet static
address 192.168.40.118
netmask 255.255.255.0

Google “linux interface file” for additional information
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