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1. Introduction

1.1

Purpose

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

The Qt cross-platform development environment runs under both Linux and
Windows 10. The Linux platform is supported by 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) is installed.
16.04 is a Long Term Support release, currently scheduled for end of life in
April 2021. The VM also comes with Qt Creator and libraries installed.

For Virtual Machine installation, please reference “Virtual Machine
Installation Using VirtualBox”, which is available on the Grayhill web site
(www.grayhill.com/qt43d)

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

Screen shots try to be as accurate as possible and are provided as
reference.

N.B. Screen images are mixed between the Windows version of Qt Creator
and Linux, but the steps are the same.

Note: Qt is licensed under the terms of LGPL and GPL. These are open-
source licensing agreements. Please reference https://www1.qt.io/qt-
licensing-terms/ for a detailed explanation. Additional information is also
located at https://www.gnu.org/licenses/licenses.html.
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1.2 Acronyms and Definitions

3Dxx

CAN
GB
RAM
uUSB
VM
1.3 References

[1] VSTN2019-01

[2] VSTN2019-02

[8] VSUD2019-06

1.4 Revision History

Reference to any of the Grayhill 3D series
displays (3D50, 3D70, 3D2104)

Controller Area Network
Giga Byte

Random Access Memory
Universal Serial Bus

Virtual Machine

Linux - Upgrade existing Qt 5.9.3 Libraries to Qt
5.12.2

Windows 10 - Upgrade existing Qt 5.9.3 Libraries
toQt5.12.2

Virtual Machine Installation Using VirtualBox

Revision Author

Date Description

A K. Struss

9/6/2019 | Initial Release combining the
previous independent Linux and
Windows manuals
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2. Requirements

2.1 Hardware

2.1.1 Supported Grayhill Display Hardware

The Qt-based development environment supports the following Grayhill
3Dxx Color Display Models:

e 3D50

e 3D70

o 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-x00 3D70-x00 3D2104-x00
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 ;r](lr;)aintenance (1)n(|r;/1)aintenance ;r](lr;)aintenance
RS232 ;I) r](Ir;l"n)aintenance (1) n(lr;)aintenance ;I) rflr;;n)aintenance
Built-in Ethernet 0 1 1
Digit_al Input 1 4 0
(dedicated)
Digitgl 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

Grayhill



2.1.2 Recommended Equipment

It is strongly recommended the associated development kit be used for
development.

e 3D50DEV-100 3D50 Development Kit
e 3D70DEV-100 3D70 Development Kit
e 3D2104DEV-100 3D2104 Development Kit

PC Running Windows 10 with the following minimum configuration:
e 4 GB RAM (minimum)
e 10/40 (VM) GB available hard drive space (minimum)
e Ethernet (RJ45) port (or USB adapter)’
e RS232 Port (or USB to serial adapter)
¢ Internet Access

2.2 Software
The following software packages are available on-line

2.2.1 Qt Installer (https://www.qt.io/download)

2.2.2 Grayhill Qt Support Files (http://www.grayhill.com/qt43d)

e QtGhInstall5122Linux
e QtGhlInstall5122Win10.exe

e Virtual Machine Appliance (optional)
2.2.3 Windows Utilities

e Notepad++ (https://notepad-plus-plus.org/)

e PuUTTY (https://www.chiark.greenend.org.uk/~sgtatham/putty/latest.html)

' An Ethernet port connected to a DHCP server connected to the 3Dxx display. This port
should be on the same network as the development PC.

Grayhill 7



3. Installation

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

Connect the 3Dxx Development Kit hardware to the PC

Qt Creator for Windows is downloaded and installed on the
development PC

Optional third party utilities are downloaded, installed, and configured
(Windows)

The serial and Ethernet links to the target 3Dxx display hardware are
established.

Grayhill support files are downloaded and installed
A script is run to configure the target 3Dxx display board

Instructions on how to open and run a Qt demonstration project on
the 3Dxx display target hardware or desktop environment. This
demonstration project illustrates:

o using touch screen “buttons”

o using touch screen swipes

o setting the 3Dxx backlight

o operating the 3Dxx camera input

o accessing and setting the real time clock

Instructions for using the desktop simulator are in Error! Reference source
not found.

If a VM is going to be the development environment, it must be
installed now. See [3] for complete instructions and configuration.

For VM installation, the procedure continues at 3.4 Configuring 3Dxx
Display’s IP Address.

3.1 Install the Development Kit

Connect the serial port and Ethernet port interfaces. The 3D50 display
procedure is described in the document “3D50DEV Quick Start Guide.pdf”
and the 3D70 in “3D70DEV Quick Start Guide.pdf”

Grayhill



3.2 Download and Install Qt Creator

N.B. This section is mandatory for Windows users. The Linux VM comes
with Qt Creator pre-installed.

In this section, the Qt on-line installer will be downloaded and executed to
download and install files from Qt. Once all the files are downloaded; Qt will

be installed.
e Using your favorite web browser:

o https://www.qt.io/download
o scroll down and click “Go open Source”

o scroll down and click “Download”

e After the file downloads, open the downloads folder and double click
on the file to execute the installer. If a “Security Warning” similar to
below appears; click “Run”

Cpen File - Security Warning Lﬁ

Do you want to nun this file?

|i_'l| MName: C\Otigt-unified-windows-86-3.0.2-onling.exe
——  Publisher, The Ot Company O

Type: Application

From: Ch\Qtygt-unified-windows-x85-3.0.2-online. exe

Bun £ Cancel |

|| Always ask before opening this file

I | While files from the Intemet can be useful, this file type can
lﬁ patentialh ham your computer. Onby run software from publishers
— Wit o

you trust. YWhat s the risk

Grayhill 9



1

Ot Setup -

Welcome to the Qt online installer

This installer provides you with the option to download either an open source or commercial
version of Ot

Commercial users: Please log in with your Qt Account credentials,

Open source users; You have the option to log in using your Qt Account credentials (.0,

your Gt Forum login. If vou do not have a login yet, you have the option to create one in the
next step.

Ot Account - Get access to a variety of services
Packaging and pricing options

LGPL compliance & obligations

Choosing the right license for vour project

Settings Mext Cancel

e Click Next

10
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1

@ Ot Setup-

Qt Account — Your unified login to everything Qt

Pleaze log in to Qt Account

Login Email

Fassword

Foroot password?

@ad a Qt Account? \
Sign-up '-.-'..5Ii.|:! emali-aad:'ess

Password

Confirm Password

D I accept the service terms,

[ Skip Cancel

e Create an account, if desired — otherwise click “Skip”

Grayhill



G asw

Qt Account — Your unified login to everything Qt

Pleaze log in to Qt Account
Login |

Meed a Qt Account?
Sign-up John.Employee @company. com

E I accept the service terms,

Mext

Cancel

o = Saee—

e If an account was created click “Next” — otherwise this screen will not

appear

12

Grayhill



e Whether “Skip” or an account was created; installation continues

here

@ Ot S_l_etup-

===

Setup - Qt

Welcome to open source Qt setup.

MNext

Quit

e Click “Next”

Grayhill
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& s

Setup - Qt

Welcome to open source Qt setup.

Preparing meta information download...

Setbngs Mext Quit
r = E B
-
Ot Setup
i

Setup - Qt
Welcome to open source Qt setup.

Retrieving meta information from remote repository. ..

- . 15%
Setbngs Mext Quit

14
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@ Ot Sj-_tup-

Installation Folder

Please spedify the directory where Qt will be installed.

C:0t

[¥] Associate commen file types with Qt Creatoar,

Browse. ..

Mext

Cancel

e Click “Next”

N.B. Due to the nature of Qt and the way it stores configuration information;

Qt must be installed in C:\Qt.

Grayhill
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e Expand Qt > Qt5.12.2

e Select “MinGW 7.3.0 32bit”

A

Ot Setup

Select Components

Please select the components you want to install,

Show package cateqories
[] Archive
[Jvrs

Latest releases
|:| Preview

Refresh

Default Select All

Deselzct Al

v
» []0t513.0
» []at5124
» [ ] 0t5.12.3
| MSVC 2015 64-bit
[ MSYC 2017 32-bit
[] MSVC 2017 64-bit
MinGW 7.3.0 32-bit
n 1 -bit
[ UWP ARMWT (MSVC 2015)
[ UWP %64 (MSVC 2015)
[ UWP ARMWT (MSVC 2017)
[ UWP x84 (MSVC 2017)
[ UWP %86 (MSVC2017)
[] Android x26
[] Android ARMEA-vEa
[] Android ARMWT
[] seurces
[] Gt Charts
[] ot Data Visualization
[ Gt Purchasing
[ Gt Virtual Keyboard
[] at WebEngine
[] ct Metwork Autherization
[ ot WebGL Streaming Plugin
ot Script (Deprecated)
[] Ct Debug Information Files
» [®] Developer and Designer Tools

ot

This companent will occupy
approximately 6,33 GB on your hard
disk drive.

Mext Cancel

e Click “Next”

16
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| € Ot Setup

License Agreement

Please read the following license agreements. You must accept the terms contained in these agreements
before continuing with the installation.

Ot Installer LGPL License Agreement

Python Software Foundation License Version 2
MICROSOFT SOFTWARE LICENSE TERMS MICROSOFT WINDOWS SCOFTWARE DEVELOPMENT KIT (S
< >

GEMERAL ™

Qtis available under a commercial license with various pricing models and packages that meet a variety
of needs. Commercial Qt license keeps your code proprietary where only you can control and monetize
on your end product’s development, user experience and distribution. You also get great perks like
additional functionality, productivity enhancing tools, world-class support and a dose strategic
relationship with The Qt Company to make sure your product and development goals are met.

Qt has been created under the belief of open development and providing freedom and choice to
dewvelopers, To support that, The Gt Company also licenses Qt under open source licenses, where most
of the functionality is available under LGPLv3. 1t should be noted that the tools as well as some add-on
components are available only under GPLY3. In order to preserve the true meaning of open development
and uphold the spirit of free software, it is imperative that the rules and regulations of open source
licenses are followed. If you use Qt under open-source licenses, you need to make sure that you comply
with all the licenses of the components you use.

Qt also contains some 3rd party components that are available under different open-source licenses,
Please refer to the documentation for more details on 3rd party licenses used in Qt.

GPLv3 and LGPLw3

GMU LESSER. GEMERAL PUBLIC LICEMNSE

The Qt Toolkit is Copyright {C) 2017 The Qt Company Ltd.
Contact: https: [ fwww. gt.ioflicensing

You may use, distribute and copy the Qt GUIL Toolkit under the terms of
GMU Lezser General Public License version 3, which supplements GMU General
Public License Version 3. Both of the licenses are displayed below.

| (@) I have read and agree to the terms contained in the license agreements.

do not accept the terms and conditions of the above license agreements.

s

e If accepting of the license agreement select “I have read...”
e Click “Next”

Note: Qt is licensed under the terms of LGPL and GPL; these are open-
source licensing agreements. Please reference https://www1.qt.io/qt-
licensing-terms/ for a detailed explanation. Additional information is also
located at https://www.gnu.org/licenses/licenses.html.
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Start Menu shortcuts

Select the Start Menu in which you would like to create the program's shortcuts. You can also enter a name to
create a new directory,

o

Acceszories
Administrative Tools
JIRA

Linaro GCC 4.8-2013.12
Maintenance

MinGw

Python 3.6

Qt

Ruby 2.5.0-1-x64
Startup
TaskReporting
Windows Virtual PC

( mext ]| cancel

e Click “Next”

18
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Ready to Install

Setup is now ready to begin instaling GOt on your computer. Installation will use 4.52 GiB of disk space.

(mstal ]| cancel

e Click “Install”

Grayhill 19



Ot Setup

Installing Qt

Downloading archive "4.9. 2-0gtcreator. 727 for component Qt Creator 4.9, 2,
22,25 0f 105,93 ME (8.05 MBE/fsec) - 10 second(s) remaining.

Show Details

| 13%

Install | Cancel |

20
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Completing the Qt Wizard

Click Finish to exit the Qt Wizard.
| iLaunch Gt Creator: |

e Unselect “Launch Qt Creator”

e N.B. Qt Creator does not know the IP address of the target board at
this time; the target board’s IP address will be discovered and
configured later. Any time the IP address of the display changes, Qt
Creator must be re-launched if using the /etc/hosts file for IP address
resolution.

e Click “Finish”

Grayhill
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3.3 Windows Utilities
3.3.1 Download and Install PuTTY

The examples shown in this document reflect the use of PUTTY. Feel free
to substitute a different client.

e Download Putty

I
#* Download PuTTY; latest

&« C { @& Secure | https//www.chiark.greenend.org.uk/

@ Google [l Grayhill Ml Qt Ml References - LaGrange, IL - Offic B Other bookmarks

Download PuTTY: latest release (0.70)

Home | FAQ | Feedback | Licence | Updates | Mirrors | Keys | Links | Team
Download: Stable - Snapshot | Docs | Changes | Wishlist

This page contains download links for the latest released version of PuTTY. Currently this 15 0.70, released on 2017-07-08.

When new releases come out, this page will update to contain the latest, so this is a good page to bookmark or link to. Alternatively,
here 1s a permanent link to the 0.70 release.

Release versions of PuTTY are versions we think are reasonably likely to work well. However, they are often not the most up-to-date
version of the code available. If vou have a problem with this release, then it might be worth tryving out the development snapshots, to
see if the problem has already been fixed in those versions.

' )
L Package files

You probably want one of these. Thev include all the PuTTY utilities.

L (Not sure whether yvou want the 32-bit or the 64-bat version? Read the FAQ entrv.)
MSI (‘Windows Installer™)
32-bit: putty-0.7@-instsller.msi or by FTP) (signature)
64-bit: putty-64bit-8.78-installer.msi {or by FTP) (signature)
| Unix source archive
.tar.gz: putty-8.7@.tar.gz (or h}-‘ ETP) fsiggaturet
I , ",

¢ Open the downloads folder and double click to execute the PuTTY
installer

e Follow the installation instructions — connection configuration is
described later on in the document
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3.4 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 PuTTY (serial
communication between the physical PC and the target)

3.41 Linux

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,
the serial port device name is “/dev/ttySO”. If using a USB to serial port
adapter, the serial port device name is “/dev/ttyUSBO”.

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):

Fa Grayhill 3Dxx G iwnning] = Oracle VM VirtualBos
File Machine View Input [Devices | Help
@® Applications Places (@R T=GT

Audio

Metwark
¢ _USB (43 USE Settings...

Webcams

Dell USE Entry Keyboard [0104]
Shared Folders PEAK Systern VER1:PEAK VERZDZB01  DAT :06.05.2004TIME:09:35:37
Shared Clipboard Cambridge Silicon Radio, Ltd CSRE510 A10 [8891]

OF Creator 5.9.3 Drag and Drop CPS ECB50LCD [0001]

Logitech USE Receiver [1203]

FTDI U5232R [0600

Insert Guest Additions CD' image...

sf vmshare

The Linux VM comes with PuTTY pre-installed, so minimal configuration is
required. The “Serial line” value may need to be updated based on the
above connecter.

e Launch PuTTY, the “PuTTY Configuration” screen appears

Grayhill 23



o Select COM1
o Click “Load”

» PuTTY Configuration

Category:

¥ Session
Logging

¥ Terminal
Keyboard
Bell
Features

¥ Window
Appearance
Behaviour
Translation
Selection
Colours
Fonts

¥ Conneckion
Data
Proxy
Telnet
Rlogin

* SSH

About

Basic options for your PuTTY session
Specify the destination you want to connect to

Serial line Speed
/dev/ttyso (115200 |
Connection type:

| Raw (77 Telnet () Rlogin () SSH ® serial

Load, save or delete a stored session
Saved Sessions

i_c0M1 !

Default Settings

cCOM1

Save
COM4 (USB) —
Delete |
Close window on exit:
® Always () Never (1 Onlyon clean exit
Open : Cancel

o Click “Open”

24
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3.4.2 Windows

e Launch PuTTY, the “PuTTY Configuration” screen appears configure

as follows:
o Select the “Serial” button
o Set “Serial line” to appropriate COM Port
o Change the “Speed” to 115000
o Enter a name in “Saved Sessions” (e.g. comPort1)
o Click “Save”
N.B. If “Open” is clicked any unsaved configuration modifications are lost!
Categony:
B3+ Session : Basic options for your PuTTY session
i L_Dgging Specify the destination you want to connect to
=~ Temminal s
W Serial line Speed
- Features Connection type:
= Windowe 7 Raw () Telnet ) Rlogin ) SSH
gﬁ:z:zjrce Load, =ave or delete a stored session
. Translation Saved Sessions
- Selection comFPort1
- Colours Default Settings
=1+ Connection IP Address
- Data SenalCom
Prosy UsbSeralCom4
Ty comPart1
Rlogin
- 55H
el Close window on ext:
1 Mways ) Mewver @ Only on clean exit
fbout || Help Open || Cancel

Grayhill
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o Click on “Data”

o Set “Auto-login username” to “root”

- Session | Datatosendtothe server |
; TE"" I_.aglging Login details
—|- Temmina
- Keyboard Autodogin usemame Lroct]
- Bell When usemame is not specified:
- Features @ Prompt () Use system usemame (zdmin)
- Window = :
S — Teminal details u
- Behaviour Teminaltype string wtem
- Translation ]
- Edliinrs Teminal speeds 33400, 38400
i D:n C::"m Environment vanables
=~ Connection
I CE =3 Variable
Value
- Telnet ; Bemove
- Rlogin
- 55H
o Senal
]
|l sbout || teb [ Open || Caned

Grayhill



o Click back on “Session”, then click “Save” again

-]- Session Basic options for your PUTTY session
P gging Specify the destination you want to connect to
—;---Terrninal Serial i
- Keyboard erial line ge;nn
Features Connection type:
- Window iRaw 7 Telnet ) Rlogin SSH @ Seral
E\DDEEFHDE Load, save or delete a stored session
i i Behaviour
Translation Saved Sessions
: - Selection comPort1
| Colours [Defack Setings | (Cama ]
=1 Connection |F Address =
i Data SeralCom -
[l - Prony Usb SerialCom4
Telnst comPort1 |_ Delete |
Rlogin
[~ 55H
o el Close window on exit:
Always " Never @) Only on clean exit
About | | Help I I Open ] I Cancel

o Lastly, click “Open” to establish a connection

3.4.3 Verification of Established Session

Make sure that the 3Dxx display is powered up and press the “Enter” key

(Linux on left, Windows on right)

COM1 serial port to target

ghiimx logint I

2 COML- PuTTY =8

Grayhill

27



e A “ghiimx6 login:” prompt should 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.

e At the “ghiimx6 login:” prompt enter “root” (no password is
required)

e Depending on the IP address type, refer to the appropriate
appendix:

o Dynamic Appendix H: Dynamic IP Address
o Static Appendix I: Static IP Address
3.4.4 Configure IP address

Create an alias for the display’s |IP address to be referenced by the host
computer.

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

I inux
e Launch a Terminal Command Window
¢ In the terminal window type the following command:

o gedit® /etc/hosts

e Update the IP address associated with “gmd”

e Click “Save”; then close the editing session

2 viis also available as a text editor if preferred

28
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fiew Search Terminal

_qlhgues t@ghguest-VirtualBox:~5 ¢
[ |

*hosts (fekc) - gedit

File Edit View Search Tools Documents Help

Open ¥ [+

[192.168.46.96 _gnd
127.0.9.1 localhost
127.0.1.1 ghguest-VirtualBox

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

fefd::0 ip6-localnet

ffeg::0 ip6-mcastprefix

ffe2::1 ip6-allnodes

ffe2::2 ip6-allrouters

Plain Text + Tab Width:8 = Ln1,Col14

B Windows

e Open Windows Explorer window (<Window>-¢)

e Navigate to C: & Windows = System32 - drivers - etc and select
“hosts”

Grayhill 29



| e
» Computer » O5(C:) » Windows » System32 » drivers b etc

File Edit VYiew Tools Help

Crganize = | | Open = Burn Mew folder S S | '@
s
.. Resources =~ MName Date modified Type Size

| SchCache

J schemas

| || hosts 2/[7/2018 2:47 PM File 1 KB|
_._. Imhosts.sam 6/10/2002 4:00 PM  SAM File 4 KB
|| networks 6/10/2009 400 PM  File 1KB
|| protocol 6/10/2009 4:00 PM File 2KE
|| services 6/10/2009 4:00 PM  File 18 KB

| security

. ServiceProfiles

| servicing

L Setup

L) ShellMew

. SoftwareDistribution
i/ Speech

J symbols
Mo preview

. system X
oy available,

| Systern32 |
I drivers =
ar-5A |
Loes-CZ
| W da-DK
| de-DE
. el-GR
J en-Us
es-E5
j etc
fi-FI -

1 itern selected M Computer
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e Right click to edit the file using your favorite flavor of editor
(Screenshot illustrates Notepad++)

o After the editor is launched, Windows Explorer can be closed

e Add the IP address and “gmd” as illustrated below:

i o g _ - - =¥ -_— = = = = P = ||::I = ™
L{ CAWindows\System32\dnivers\etc\hosts - Notepad++ [Administrator] =
File Edit Search Niew Enceding Language Settings Tools Macro Run  Plugins Window X
cHEB LBl dBRi2eiayl 2t BEF I 1EIERa® | BEE 2

Ehosts 3 |l corfig2fiee 0t.5.6 2. (1| I 300005 & 2k cort 11| I FEADME bt 1] I Ot LbrarySenup 300581 3| B confinsh 3| B+ 1+ |

1 # Copyright (c) 18953-2009 Microsoft Corp.
2 %
3 # Thi= i= a sample HOSTS file used by Microszoft TCE/IP for Windows.
i #
3] # This file contains the mappings of IPF addresses to host names. Each
il # entry should be kept on an individual line. The IP address should
T # be placed in the first column followed by the corresponding host name.
8 # The IP address and the host name should be separated by at least one
I =} ¥ space.
10 #
1 # Additionally, comments (such as these) may be inserted on individual
12 # lines or following the machine name denoted by a '#' symbol.
15 iF L
14 ¥ For example:
15 #
16 ¥ 102.54.94.97 rhino.acme. com # source server
17 % 38.25.63.10 X.3cme.com # x client host
12 # logalhost name resolution is handled within DNS itself.
20 # 127.0.0.1 localhost
21 % piF |
zz §92.168.40.118 gud |
]
|Morr length : 842  lines: 22 Lh:22 Colil5 5el:0]0 Windows (CRLF)  UTF-8 INS
= — = =

e Save the file

N.B. The editor may ask to restart in admin mode; allow it to continue as
hosts is a system file
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3.5 Download and Install Support Files

This section details downloading and installation of the necessary Qt
support files. It also describes configuration of the host machine and 3Dxx
display for operation with the Qt development environment. The scripts work
for all display models 3D50, 3D70, and 3D2104.

e Launch an internet browser

e Navigate to www.grayhill.com/qt43d

3.5.1 Linux
N.B. Firefox can be launched from Applications = Internet
e Download QtGhlinstall5122Linux
e Copy/move the downloaded file to /nome/ghguest
e Open a terminal window and cd to home (cd)

e Make QtGhlinstall5122Linux executable (it should already be
executable)

o chmod 755 QtGhinstall5122Linux
e Unarchive the files (self-extracting archive)

o ./QtGhlInstall5122Linux

¢ Make installation script executable

o chmod 755 QtGhinstallLinuxInstall
Install Qt support files on display

o ./QtGhlnstallLinuxInstall

The above script without any arguments defaults to updating both the VM
and the display. To update additional displays, connect the 3Dxx and
update gmd (see previous section) with the IP address then re-run the
installation script to configure the display.

e ./QtGhlInstallLinuxInstall 3dxx

The script reboots the display and requires a few minutes to complete
execution. If everything works correctly these are the last few lines:

setup3Dxx completed successfully... rebooting
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Wed Apr 4 13:34:24 CDT 2018

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

The following files/directories are created on the VM:

GrayhillDisplayPlatform <dir> sysroot for cross-compiling
GrayhillExamples <dir> sample projects
QtGhlnstallLinuxInstall <file> installation script ( re-run for

additional displays)

targetFiles <dir> files copied/installed to the 3Dxx

3.5.2 Windows

Download “Qt Creator Windows Support Files” from the Grayhill
website

Open the download folder and double click on
“QtGhlnstall5122Win10.exe”

A User Account Control window may pop-up

o Click “Yes” to allow the self-extracting zip file to proceed

The following window appears

"01 Do you want to install the Grayhill Ot 5.12.2 support files?

Yes | Mo

o Click “Yes”

Grayhill
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&l 1% Extracting

Cancel

QtGhSupport ...

on the display:

Using Windows Explorer; navigate to “C
the folder was installed

: QtGhSupport” and verify

34
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h Home Share View o

HH setect an
g £y el
— W Copy pa sl ¥ | Easy access = — Select none
Pin to Quick Paste fove of Delete Re Mew Properties e 5
eugE | Paste Y 2 3 - folder - £ History oo Invert selection
Clipboard Organize New Open Select
< T » ThisPC » OS(C) f OQtGhSupport v & Search QG P
Mame Date medified ype Size
3 Quick access
debugger
@ OneDrive gee-linaro-2013

[ This pC GrayhillDisplayPlatform
GrayhillExamples
¥ Network Perlfd

Python27

gmakelnstall

Select a file to previe

targetFiles
[Z] addKit.bat

GhinstallWinlnstall.bat

10 iterns

e Double click on “QtGhlnstallWinInstall.bat” to configure the display

BN C\Windows\system32icmd.exe

is sH
u want to
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the display...

dding

Restore any custom modifications.
by appending a timestamp

i ro ro

The setup script preserves files
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3.6 Build and Run 3Dxx Embedded Application

This section details how to build and run a demo application.

A Qt QML demonstration project is provided which runs (configured as
necessary) on each of the 3Dxx displays as well as the host machine.

Complete configuration instructions are in the appendices.
3.6.1 Launch Qt Creator
_Linux
Launch Qt Creator using one of the following methods:

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

o Grayhill 3 i Qt5 B [Runni
File Machine View Input Devices Help
® Applications Places [Z] @ =~

.

‘ -

e AcCcess ories

E:, Education

m Games

B Graphics

® internet

ﬁ Cffice

~ Programming @ Qt Creator (Community)
Sound & Video

System Tools

X' Universal Access

ES Other
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e Click on the Qticon in the panel

Fe Grayhill 3Dxx
File Machine

® Applications Places [Z] @ ==

View Input Devices Help

o

e Double click on the Qt icon on the desktop

T
=0

_Windows

e Launch Windows Explorer (<Windows>-e)

e Navigate to C: > Qt - Tools = QtCreator - bin = qtcreator.exe

File Edit View Tools Help

Organize = Open - Burn Mew folder e | @)
translations = Mame : Date modified Type Size i
) dist Qt5Svg.dil 12/3/2017 8:35 PM Application extens... 259 KB
. Docs | Qt5Test.dll 12/372017 8:35 PM Application extens,.. 156 KB
. Examples I .i. QtSWidgets.dll 12/3/2017 835 M Application extens... 4,300 KB
| Licenses E 3 osmldl 017835PM  Application extens... 147 KB
| QtSupport %) QtS¥mliPatterns.dll 12/3/2017 8:35 FPM Application extens... 2,185 KB
gec-linaro-2013 =] qtcdebugger.exe 12/3/2017 8:29 PM Application 33 KB
GrayhillExamples |7 gtcreator.exe 12/3/2017 8:12 PM  Application 500 KB |
J targetSysroot E"‘I gtecreator_ctrlc_stub.exe 12/3/2017 8:08 PM Application 12 KB
i ) Tools [ gtereator_process_stub.exe 12/3/2017 8:08 PM Application 13 KB
mingw530_32 (%) QtcSshd.dll 12/372017 8:09 PM Application extens,.. 1,481 KB
| bin 1 gtdliag.exe 12/3/2017835PM  Application 52KB oy
L oetc =] gtpromaker.exe 12/3/2017 8:29 PM Apphcation 37 KB
. i686-wh4-mingw3 271 sdktool.exe 12/3/2017 8:29 PM Application 23T KB
0 include %) Sqlited.dll 12/3/2017 8:08 PM Application extens... 753 KB
) lib sleay32.dIl 12/3/2017 835 PM Application extens... 268 KB
libexec | Timelined.dll 12/3/2017811 PM  Application extens... 212 KB 1
[] ) licenses 1) Utils4.dll /2017 8:09 PM Application extens... 1411 KB .
fl I opt = win32interrupt.exe (17 8:39 PM Application 97 KB
(1l , share = winbdinterrupt.exe ! P Application 112 KB =
| . OtCreator == winrtdebughelper.exe 2/3/2017 8:29 P Application 11 KB
| . bin xgejorn.bat (2017 8:37 PM Windows Batch File 1KB
| W il - 2] xgejom.xml /372017 8:37 PM AML Document 1KE 5
|1 item selected M Computer
A

¢ Right click to select options like

o “Pin to Taskbar”
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o “Send to” > Desktop (create shortcut)
e Double click to launch Qt Creator

3.6.2 Open project

e Select “Projects”

1]
— -+ New Project ‘ & Open Project

Projects

_ 1@ default (last session)
Tutorials

New to Qt?
Learn how to develop

your own applications and
explore Qt Creator.

Get Started Now

m

; Qt Account

- Online Community

:'“ Blogs

o User Guide

1 Issues 2 SearchResulte 3 Application Output 4 Compile Output 5 Debugger Console 8 TestResults 5 -

P, Typeto locate (Ctrl+K)

e Click on “Open Project” (“Welcome” should be automatically selected
on launch)

¢ Navigate to the desired project

I inux

/home > GrayhillExamples - ghQmIDemo

_Windows

C: > QtGhSupport > GrayhillExamples - ghQmlIDemo
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@ Jpen File

path before?

Mo user settings file created by this instance of Ct Creator was found.

Did you work with this project on another machine or using a different settings

Do you still want to load the settings file "CACtGhSupporth Grayhill[Examples
‘gh¥7indemoh\ghTindeme.pro.user”?

& v P » This PC » O5(C) » CtGhSupport » GrayhillExamples » ghOmliDemo v O Search ghOmlDemo el
Organize « New folder B M @
o Name Date modified Type Size

# Quick access
gml 8/7/2019 1:30 PM File folder
@ OneDrive 1 ghQmlIDemo.pro /12/201211:13 AM Ot Project file KB
i Mo preview available. |
|:_} Netwaork
FEGHX\"‘I?_-PC
gEY‘IXL??_-PC
[ 5YSWGC2-PC e
File name: | ghOmlDemeo.pro v| All Projects (*.gmlproject *.pro. ~
e Select ghQmIDemo.pro
H 1] ”»
e Click “Open
H H H 13 ”
e If a similar box appears, click “Yes
[ Settings File for "ghTindeme” from a different Environment? >

| Yes | | Mo

e If a similar box appears, click “OK”.
Configuring a 3Dxx Project before continuing.

Refer to Appendix B:
The current

project configuration file is not compatible with the current version of
Qt Creator and the project’s settings need to be re-configured.

B Mo Valid Settings Founc

o Mo valid settings file could be found.

All settings files found in directory "CA\OtGhSupport\ Grayhil Examples
Yghindema" were either too new or too old to be read.
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Dl Configure Project

The following kits can be used for project gh@miDemo:

The project ghQmiDemo is not yet configured.
Qt Creator uses the kit Desktop Qt 5.12.2 MinGW 32-bit to parse the project.

|T ype to filter kits by name.

Gelect all kits

1 Desktop Qt 5.12.2 MinGW 32-bit Details ¥
I qt-5.12.2-3Dxx Details
Import Build From.... Details ¥

3.6.3 Build Project
e Select” ” view
o Select “Build” under “Qt-5.12.2-3Dxx"
e Expand gmake

e Verify gmake “Additional arguments:” is set to “hw_present=yes*
target=3D70". N.B. use 3D50 or 3D2104 based on actual display.

® To build for the desktop select “Build” under “Desktop” .... Certain features are not
supported (e.g. Camera)

hw_present must not be present for desktop builds and windowsOnly=true needs to be
set for Window builds of the demo
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7" ghTindemo - Ct Creator - O X

Eile Edit Build Debug Anahze Tools Window Help

u S <
HH Manage K. } Build Settings
Weicome Edit build configuration: [Debug ¥ | | add ¥ | | Remos | | Rename...
Tmport Existing Build... :
= General
Edit
Active Project
% Shadow build:
gh7indemo x 5
= Build directory: DtGhSuppert\GrayhilExamples\buld-gh7indemo-Qt_5_9_3_30xx-Debug Browse...
8 ] S
o Build & Run
L Build Steps
[ Desktop Ot 5.9.3 MinGW 32bit
ediek 7 Build gmake: qmake. exe gh7indemo. pro -spec devices{inux-mx6-g++ "CONFIG+=debug” "CONFIG+=qml_debug” hw_present=3C Details ¥
L ui
e P Run Make: mingw32-make.exe in C:\QtGhSupport\GrayhilExamples\build-gh7indemo-Qt_5_9_3_30Dxx-Debug Detais ¥
Help. [ Qt-5.9.3-3Dxx
|Add Build Step ™
7 Build
P Run Clean Steps
gh7indemo
l;l Project Settings Make: mingw32-make.exe dean in C: \QtGhSupport\GrayhillExamplesibuild-gh7indemo-Qt_5_9_3_3Dxx-Debug Details ¥
b
Debug Editor Add Clean Step ™
Code Style
’. Dependencies Build Environment
Clang Static Analyzer
r_ Use System Environment and Details ¥
57 Set Path to C:\QtGhSupport\gcc-linaro-2013\bin;C:\QtGl t bin;C:\QtG \gce-linaro-2013\bin;C:\Pre G

B Typeto locate (Ctrl+K) d 3 Application Qutput Compile Output & Debugg:

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)

{77 ghTindemo - Gt Creator - O X

FEile

Edit Build Debug Analyze Tools

Projects ~ T. = B+3 <no document> - B+

Window Help

= gh7indemo 3
¢ Dpen a document

Welcome

=]

Edit

1]
Debug
*

Projects

7]

Help

Application Output

ah7indemo (on Remote Device)

ghindema

I:'I " Open Documents

Debug

| 2

>

res-sec! 8, res-nsec! 1
=N time-sec: 3639, time-nsec: 265197332

GPIO initial output: @x0 input: Bx0

Light level= 8
Light level= 8

Teer requested STop. SHUTLING doWN. ..
Application finished with exit code 1.

(Dl © Typeto locate (Ctr+kK) rchResults 3 Application Output 4 Compile Qutput 5 Debugger

e Select the “Application Output” tab

e Click the red (when application is running on target) square to
terminate the target session
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Appendix A: Configuring a Manual Qt Kit for Grayhill Displays

N.B. 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 Rf§ Window Help
Projects AR ANl © Locate... Chrl+K

b liz gh7indemo Ciap »
HH -
Welcome QML/JS 4
Tests 3
Edit Code Pasting 4
Git »
ik :
Tk Form Editor 4
y? External 4
P Diff 4 Open a document
9 Options...
Help
Open Documents s B+ =
LIl . Type to locate (Clrl... 1 Issues 2 Search Results 3 Application Output 4 Compile Output 5 Debugger Console 8 TestResults #

Alternatively, “Manage Kits” can be selected from the “Projects” view.
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General

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

Filter

@ Environment
Text Editor
% FakeVim
@ Help

{J e+

<] ot Quick

* Build & Run

Debugger
f Designer
B8 Analyzer
@ Version Control
ﬂ Devices
Code Pasting

Tesk Settings

Build & Run

Kits = QtVersions Compilers Debuggers Qbs = CMake

Projects Directory

_ Current directory

® Directory | jhome/ghguest Browse...
Build and Run
Save all files before build v Clear old application output on a new run
v Always build project before deploying it Merge stderr and stdout
v Always deploy project before running it | Word-wrap application output
Open Compile Output pane when building Limit application output to | 100000 : lines

v Open Application Output pane on output when running
Open Application Output pane on output when debugging
Always ask before stopping applications

Stop applications before building: | None -

Default build directory: tProject:Na me}—%{currentKit:FileS_y_'stemNamg}%_{_currentBuild:Name_}_'f]_}‘

« Apply | % cancel | «/ OK

e Select “Build & Run”

e Select “General” tab

e Click “Apply” to continue and select other tabs, “OK” if finished
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Device

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

e Select “Devices”

e Click “Add...”

Filter Devices
@ Environment Devices m
Text Editor Device: lLoGl PC {default for Desktop) v] l Add... I
g FakeVim General

Name: Local PC Set As Defauit
@ e Type: Desktop

{} G Auto-detected: Yes (id is "Desktop Device") Shaw Running Processes. ..

- Current state:  Unknown
| QtQuick

[Q,, Build & Run
@ Debugger
j Designer

|! Analyzer

BE] Versicn Control

ﬁ Code Pasting
m Testing

Type Specific

[ ok || cancel |[ Aoy |
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-

{7 Device Configuration Wizard Selecticn

Available device types:

| Generic Linux Device |

QMK Device

tSErtWizard! | Cancel |

Select “Generic Linux Device”

Click “Start Wizard”
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¥ New Generic Linux Device Configuration Setup

!
Connection |

% Connection The name to identify this configuration: |[3Dxx Target ||

The device's host name or IP address: gmd [ |
The username to log into the device: froot ] | }

The authentication type: '» password | Key | ' Agent
The user's password: |

The File containing the user's private key:

(Rert> ) Cance

e Populate the fields as illustrated above

e N.B. The IP address associated with gmd is located in /etc/hosts
(Linux) and C:\Windows\System32\drivers\etc (Windows)

o Click “Next”

Grayhill
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Summary
Connection The new device configuration will now be created.
In addition, device connectivity will be tested.
2 Summary

<Back || Finish || 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...

% Fakevim General L [HEMONS
Hel|

@ P Name: |3Dxx Target

{0 e Type: Generic Linux [ Test

<] Qt Quick Auto-detected: No &

Show Running Processes...
Current state: Unknown :

[@ﬁ’ Build &Run Deploy Public Key...
@ Debugger Type Specific
j Designer Machine type: Physical Device

Authentication type: ® Password ' Key ' Keyviassh-agent
B Analyzer = :

Host name: gmd | 85H port: | 22 |% || Check host key
[:Ej Version Control T : - -
_ P e 10000-10100

[ o= Username: root

Code Pasting z s

Password: Show password
@ Test Settings - —

Create New... =

« Apply | stcancel || ok

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

|

Filter | Devices
[ environment Devices | Android = QNX
Text Editor Device: | 3Dxx Target (default for Generic Linux)
% FakeVim Genaral
Hel
@ e Name: |3Dxx Target ||
{} G- Type: Generic Linux
| Qt Quick Auto-detected: No
o] ; Current state: Unknown
[Q}» Build & Run
@ Debugger Type Specific
f Designer Machine type: Physical Device
Authentication type: ® Password ' Key |
B Analyzer T

Key via ssh-agent

[Host name: gmd | ssH port: 3-_22 : Check host key

@ Version Control

m Free ports: 10000-10100 [ Timeout: | 20s : ]

Remove

[__ Test ]

| Show Running Processes...

Deploy Public Key...

=m Username: root
Code Pasting L - ]
Password: Show password
m Test Settings -
Create New... 5
</ Apply || ®cancel | «/OK
® Name name of the device

® Host name gmd alias -- specified in hosts

® Timeout 20s

® Username root

N.B. Remember verify connectivity using “Test”
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Compiler
Select “Build & Run”
Select “Compilers” tab

Click “Add”; then select GCC - C

07 Options hd
|,’—'iit5!' | Build & Run
[i] ERarEnaiE ~ General Kits Qt Versions Debuggers Qbs CMake
~  Aute-detected MinGW  » |
% FakeVim v C -
MinGW 5.3.0 32bitforC  MinGW L5
@ Help v Cis Clang »
MinGW 5.3.0 32bit for C++ MinGW Custom  *
C
{} ++ hd Mancual acc
| ot quick Cos
5 Build & Run
@. Debugger
i Designer
! Analyzer
Bj Version Control
n Devices
@ Code Pasting
= v
oK Cancel Apply

Populate the fields as illustrated

e “Name’” ARM-GCC
e “Compiler path:” Click “Browse...”
desired file

o [lopt/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

Grayhill
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Choose Executable

© Recent 1 [ opt OSELASToolchain-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

O Documents @ arm—mrtexa9—l!nux—gnueab!—ar 4.3 MB 4 Dec

< arm-cortexaS-linux-gnueabi-as 6.3MB  4Dec

v Downloads & arm-cortexag-linux-gnueabi-c++ 2.8MB  4Dec

3 Music & arm-cortexag-linux-gnueabi-c++Filt 41MB  4Dec

: @ arm-cortexag-linux-gnueabi-cpp 2.8MB  4Dec

& Pictures @ arm-cortexag-linux-gnueabi-elfedit 108.3kB 4Dec

v Videos & arm-cortexag-linux-gnueabi-g++ 2.8MB  4Dec

% arm-cortexa9-linux-gnueabi-gec 28MB  4Dec

M sf vmshare | & - =

= @ arm-cortexag-linux-gnueabi-gcc-4.8.3 28MB  4Dec

+' OtherLocations @ arm—(rtexa9—l!nux—gnueab!—g((—ar 151.2kB 4Dec

& arm-cortexag-linux-gnueabi-gcc-nm 150.9kB 4 Dec

@ arm-cortexa9-linux-gnueabi-gccranlib 150.9kB 4Dec

IS T PR 1 S P S

AllFiles »

Cancel ','

o C:\QtGhSupport\gcc-linaro-2013\bin\ arm-linux-gnueabi-

gcc.exe
% Choose Executable X
<« v 4 » ThisPC » OS(C) » CtGhSupport » gecc-linaro-2013 » bin v O Search bin 2
Organize » New folder ~ 1 @
Name Diate modified Type Size 2
¥ SRR [E=] arm-linux-gnueabi-dwp.exe 1/18/2018 T:26 PV Application 3,237KB
> £ OneDrive [ arm-linux-gnueabi-effedit.exe 1/18/2018 T:26 PM Application 965 KB
[85] arm-linux-gnueabi-g++.exe 171872018 7:26 PM Application 615 KB
> & This pC [ arm-linux-gnueabi-gec.exe 1/18/2018 7:26PM _ Applicetion G817 KB
> EF Network [ arm-linux-gnueabi-gcc-4.8.3.exe 118720018 7:26 PM  Application 617 KB
B [#5] arm-linux-gnueabi-gcc-ar.exe 1/18/2018 7:26 PM Application 42KB v
File name: | arm-linux-gnueabi-gcc.exe

Click “Open”
“ABI:” Select “arm-linux-generic-elf-32bit”

The configuration portion of the screen should look similar to:
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" Options X

[Fiter | Build & Run

@ Envircnment

~ -
Text Editr Name Type | Add
v Auto-detected

Clan=
% FakeVim v

>

General Kits Qt Versions Compilers Debuggers Qbs CMake

MinGW 5.3.0 32bitfor C ~ MinGW Remove
@ Help ARM GCC (Linaro 2013) GCC
v CH+
{} Cr+ MinGW 5.3.0 32bit for C++ MinGW
ARM G++ (Linaro 2013) GCC
'{.j Ct Quick v Manual
v C
B’ Build & Run GCC GeC ")

@ Debugger

, _ fame: lammcce |
1 Designer

Eompiler path: C:YQtGhSupportiaccinaro-2013\bin\arm-inux-gnueabi-goc. exe ! | l Browse... l
! Analyzer
Platform codegen flags: |

@ Wersion Control Platform finker fAlags: | |
' Devices LBI: Ean‘n4’muxgenerichF732bit - ]arrn = |- linux * |-|generic ¥ - et T |- 32hit o
Code Pasting

o ]I concet [ aooy |

Repeat the above steps for GCC>C++

" Options X
[Fitter | Build & Run

@ Eriamiit - General Kits Qt Versions Compilers Debuggers Qbs CMake
Text Editor Rame Type Al add -

ARM GCC (Linaro 2013) GCC Tora
% FakeVim il

MinGW 5.3.0 32bit for C++ MinGW Remaove
@ Help ARM G++ (Linaro 2013) GCC

v Manual

{} C++ v C

GCC GCC
41 Ct Cuick v Ces

GCC GCC
[(5 Buitd & fun @
@ Debugger
3 _ Name: [arm-G++ |
1 Designer =

Compiler path: |C:\QtGhSupport‘gcc-linaro—ZO13\bin\arm—|jnux—gnueabi-(++.e)(e Browse...
| Analyzer
! Platform codegen flags: | |
@ Verston Contrcl Platform linker flags: | |
' Devices ABIL: Ean‘H’muxgenerichFfSEbit - arm = |- linux * |-|generic ¥ - et T |- 32hit o
{4:] Code Pasting
v

I =T

e Click “Apply”
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Debugger
Select the “Debuggers” tab
Click “Add”
Populate the fields as illustrated
e “Name’” 3Dxx Target Debugger

o “Path:” Click “Browse...” and navigate to the desired file (should be
previous directory)

o [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 1 opt | OSELASToolchain-2013.12.3 | arm-cortexad-linux-gnueabi gcc-4.8.3-glibc-2.18-binutils-2.24-kernel-3.12-sanitized bin *
Gr Home Name -~  size Modified
[ Desktop & arm-cortexa%-linux-gnueabi-gcc 2.8MB 4Dec
& arm-cortexaglinux-gnueabi-gcc-4.8.3 2.8MB 4Dec
Qi Deedments % arm-cortexas-linux-gnueabi-gcc-ar 151.2kB 4 Dec
< Downloads @ arm-cortexa9-linux-gnueabi-gcc-nm 150.9kB 4 Dec
J43 Music % arm-cortexag-inux-gnueabi-gcc-ranlib 150.9kB 4 Dec
@ arm-cortexaglinux-gnueabi-gcov 1.6 MB 4 Dec
[ Pictures % arm-cortexad-linux-gnueabi-gdb
v Videos < arm-cortexag-inux-gnueabi-gprof 4.7 MB 4Dec
% arm-cortexag-linux-gnueabi-ld 5.8MB 4Dec
8 sf_vmshare | & | o arm-cortexag-linux-gnueabi-ld.bfd 58MB  4Dec
ol arm-cortexa%-linux-gnueabi-nm 42MB  4Dec
AHother Lacatlons| & arm-cortexa9-linux-gnueabi-objcopy 5.2MB 4Dec
% arm-cortexa-linux-gnueabi-objdump 6.0 MB 4Dec
& _arme-cartevaglinuv-anusahi-ranlih A IMR ANar

AllFiles =

o C:\QtGhSupport\debugger\arm-linux-gnueabi-gcc.exe

7 Choose Executable *
» ThisPC » QS(C:) » OtGhSupport » debugger » v O Search debugger R
Organize » Mew folder ==~ [H o
A Name Diate modified Type Size i)
3 Quick access
lib 3/13/2018 1:13 PM File folder
& OneDrive [5=] gdb-arm-none-linw¢-gnueabi.exe 4/2172012 10:27.AM  Application 3,612 KB
B Trs pC %] libexpat-1.dil /21 Application extens... 20KB
- |4 libiconv-2.dll /2 Application extens... 1,228 KB
- N —— it [ES———— A IV AT AN K Seeiaio— el 7 v il
File name: | gdb-arm-none-linux- gnueabi.exe v| | All Files (%) ~|

o Click “Open”; the configuration portion of the screen should look
similar to
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[ Cptions | o] |

Filter Build & Run
@) erviconment | General | Kkits | Qtversions | compilers [ Debugeers | obs | cmeke |
Text Editor Name Location Type l Add '
4 Auto-detected
g FakelVim GNU gdb 7.10.1 for MinGW 5.3.0 32bit  CAQt\Tools\mingw530_32\bin\gdb.exe GDE
Systern GDB at c\MinGW\bin\gdb.exe c\MinGW\bin\gdb.exe GDB
@ Help 4 Manual
{} 3Dxx Target Debugger CAQH\QtSupport\debugger\gdb-arm li g1 bi.exe GDB
C+
‘_{1 Qt Quick
i .
Build & Run
[ @ Debugger
i y’ . Designer
j l Mame: 300k Target Debugger l
[! Analyzer
l Path: C:\Qt\Qtsupport'debugger\gdb-arm-noneinux-gnueabi.exe l l Browse... '
m—
U @ Versicn Control [
Type: GOB
I Devices ABls: |arm-inux-generic-elf-32bit
B r
F Code Pasti Version: 740 |
f ode Pasting | |
m Testing Working directory: Browse...

[ I e |

o Click “Apply”
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qmake

Select the “Qt Versions” tab

Click “Add”

referencing the last path)

(Select a gmake Executable dialog box appears, still

Navigate to the gmake version associated with the library

o /lusr/local/Qt-5.12.2-3Dxx/bin/gmake

“» Select a gmake Executable

Recent |
Home
Desktop
Documentkts
Downloads
Music
Pictures

Videos

BEiBRBYy¢«ODORFBO

sF vmshare | &

&

Other Locations

E  usr

local

QE5.9.2-2Dxx | bin'| #

Mame
4 gmake

mModifFied
10:49 |

- | Sjre
35.3 MB

gmake -

Cancel- I Open ”

o C:\QtGhSupport\gmakelnsatl\bin\qmake.exe

% Select a gmake Executable
€ v

Organize » MNew folder

A Name
7+ Quick access
[#5] gmake.exe

f OneDrive
[ This PC

N — 1

> ThisPC » 0S(C) » QtGhSupport » gmakelnstall » bin

Drate modified

3/8/2018 246 PM

File name: | gmake.exe

®
v | O Search bin -]
v @ O
Type Size
Application 3845 KB
V| :_;{make (qmake:']_ v:
: Cancel

e (lick “Open”

e Update “Version name:” to “Qt-5.12.2-3Dxx”
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&7 Options X

|Fiiter Build & Run

i EriGirmasE [l General Kitz Compilers Debuggers Qbs CMake

Text Editor Mame gmake Location Add...
v Auto-detected o

% Fakelim Gt 5.9.3 MinGW 32bit C:\CH\5.9.3\mingw53_32\bin\gmake, exe
~ Manual

@ Help Qt-5.9.3-3Dxx C:\QtGhSupport\gmakelnstall\bin\gmake.exe —

{} C++

.] Ot Quick

m Build & Run

@ Debugger

.ﬂ’ Designer

fo
o

Wemsioncane: lorsacma. )
Dj Wersion Control
lsmake location: C:\QtGhSuppartigmakelnstallibinigmake, exe l Browse...

@ Code Pasting Qt version 5.9.3 for Embedded Linux Detaile ¥

Concel | | posly

Kit
Select the “Kits” tab
Click “Add”
Populate the fields as illustrated
e “Name’” Qt-5.12.2-3Dxx

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

e “Sysroot™ Click “Browse...” and navigate to desired path

o /home/ghguest/GrayhillDisplayPlatform/sysroot-target
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™ cChoose Directory

© Recent 4 | frghquest GrayhillDisplayPlatform ' sysroottarget » .z
@ Home Name +  Sjze Modified
[ Desktop & include 8Dec
[ Documents i Ifernel—headers 8 Dec
[ lib 8 Dec
v, Downloads @ usr 8 Dec
dd Music
21 Pictures
Ml Videos
B cf ymshare | &
+ Other Locations
AllFiles ~
Cancel | Open |
e Click “Open”
o C:\QtGhSupport\GrayhillDisplayPlatform\sysroot-target
7 Choose Directory *
« =3 + 4 » ThisPC » OS(C) » CtGhSupport v O Search OtGhSupport yel
Organize » MNew folder Bz - (7]
A Name - Diate modified Type Size A
# Quick access Perltd 3/13/2018 1:13PM  File folder
& OneDrive Python27 ; File folder
gmakelnstall File folder
= This PC targetRootFiles File folder
I — w - targetSysroot File folder )
Folder: | targetSysroot

e Click “Select Folder”
“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
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“Qt version:” Select “Qt-5.12.2-3Dxx” from the pick list

N.B. The selected names must match those used when creating the
various kit sub-components

&7 Options
|Fiit&!' Build & Run
[.] EriaienaiE General Qt Versions Compilers Debuggers Obs CMake
SRR Name Caddi )
v Auto-detected i e
% FakeVirm G Desttop OF 5.9, 3 MinGW 325t (default)
* Manual Remave
@ Help 2 gr-5.9.3-3Doc .
Make Default
= ) ame: |0t-5.9.3-30:x | =
"-'-’I Gt Quick | )
File system name: | |
[(5 Buid & run
l)evice type: | Generic Linux Device I .
@ Debugger Device: | 30k Di_spla_\-' (de_fa_t.!lt For Generic !_!ng)g}_ - Manage..,
1 Designer lﬁysroot: |C:\,thhSuEErt=iarEeiSysroot ] | l Browse. .. l
! Analyzer (6. | ARM-GCC -
. Compiler: — .| Manage...
Dj Yersion Control Cit: 2l
Environment: Mo changes to apply. Change...
I Devices C
= ) Eebugger: GNU gdb 7,10, 1 for MinGW 5.3.0 32bit l ¥ | | Manage...
(5| Code Pasting
: ht VErsion; Qt-5,9.3-30xx | i Manage..,
@ Testing
Qt mkspec:
CMake Tool: . Manage...
CMake generator: <none = - <none:, Platform: <none:, Toolset: <none > Change...
CMake Canfiguration CMAKE_CX¥X_COMPILER:5TRING =%:{Compiler:Executable:Cxx}; CMAKE_C_COMPILER:STRING=... | Change...
Additional Qbs Profile Settings Change...

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

N.B. 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.

This section details how to setup and configure a project for the 3Dxx
Display.

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

Open a 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”.

File Edit Build Debug Analyze Tools Window Help

| e )

1@ default (current session)

Tutorials

New to Qt?

Learn how to develop
your own applications and
explore Qt Creator.

Get Started Now

gh7indemo
2.
& Qt Account

- Online Community

h Blogs

9 User Guide

>

pe) Type to locate (Ctri+K) 55, 2 3 Applic.. 4 Compil... 5 Debug.. & Gener..
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¢ An “Open File” dialog window will appear

o Navigate to the 3Dxx Demo project’s “.pro” file for either Linux or
Windows as illustrated below

o /home/GrayhillExamples/ghQmIDemo

& Recent 1 M bhome fwGrghguest | gh7indemo *
Gr Home Name - Size mModified
[ Desktop [ content Mon
[ Documents L |maes Mon
.gh7indemo.pro
~ Downloads [ 7 samegame.gmlprojeck 309 bytes 15Feb
dd Music
21 Pictures
B Videos
B sF vmshare | &
+ ©Other Locations
All Projecks -
Cancel I Open I
o C:\QtGhSupport\GrayhillExamples\gh7indemo\gh7indemo.pro
" Open File X
< v » ThisPC » 0S({C) » QtGhSuppert » GrayhillExamples » gh7indeme v | O Search gh7indemao =l
Organize » Mew folder ==~ [H o
4 Downloads o Name - Date modified Type Size
d Music content 313/20121:12PM  File folder
=] Pictures images 3/13/20181:12PM  File folder
m Videos 7 gh7indemo.pro 3/13/2018 %:50 AM Qt Project file 3KB
i 0S(C) |j samegame.gmlproject 2/8/2018 %:33 AM CMLPROJECT File 1KB

L

File name: | gh7indemao.pro

w | éA[l Projects (*.pro ".qbs ".pyqtc ~ |

e Click “Open”
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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.

If the “Configure Project” dialog appears (remember screen shot
illustrations are for reference purposes and may not reflect current
observations)

File Edit Build Debug Analyze Tools Window Help

\n'.l'jjim-z Manage Kits... E];l Conflgure Projec't
=] >

Edit

The following kits can be used for project ghZindemo:

The project ghZindemo is not yet configured.
Qt Creator uses the kit Desktop Qt 5.9.3 MinGW 32bit to parse the project.

|| Select all kits

Import Existing Build...

™ Active Project

Debug [V] & Desktop Qt 5.9.3 MinGW 32bit Details

{gh?\ndemo

>
Projects

il 2
P Build & Run [ & ot-5.9.3-300 Detais

Halp
= Import Build From... Details ™
ghindemo

(+]
3
Configure Project]

Uncnnl;z[”m Project Settings

sl

Editor

Code Style
Dependencies

Clang Static Analyzer

L. Typeto locate (Ctd+K) 1 Issues 2 SearchR.. 3 Applicatio.., 4 Compie®.., 5 Debugger.. & GeneralM.. 8 TestResu.

“Desktop Qt 5.9.3 MinGW 32bit”
e Expand by clicking on “Details”

o Unselect “Release”
o Unselect “Profile”
“Qt-5.9.3-3Dxx”

e Expand by clicking on “Details”

o Select “Qt-5.9.3-3Dxx” (this selection will select the three boxes
below)

o Unselect “Release”
o Unselect “Profile”
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Debug  Analyze Tools Window Help

e [ Manage Kits... ]
Welcome
[ Import Existing Buid.. ]
Active Project
{gh?mdemo &
"
Debug Build & Run
7~ L e
Projects °

e

Project Settings
Help

Editor
Code Style

Dependencies

gh7indemo

=,

Unconfigu...
wnred

Clang Static Analyzer

£, Typeto locate [Cirl+K)

arch Results

Configure

Project

The following kitz can be used for project ghZindemo:
The project ghZindemeo is not yet configured.

Qt Creator uses
[¥] Select all kits

7] Release

[F] Profile
7] B qt-5.
[¥] Debug

[T Release

[ profile

the kit Desktop Qt 5.9.3 MinGW 32bit to parse the project.

op Qt 5.9.3 MinGW 32bit

L \Qt\Qtsupport\GrayhillExamples'build-ghAindemo-Desktop_Qt_5_5_3_MinGW _32bit-Debug

L \QtQtSupport\GrayhillExamples'build-gh Aindemo-Desktop_Qt_5_9_3_MinGW_32bit-Release

[ \Qt\QtSupportiGrayhillExamplesibuild-gh7indemo-Desktop_Qt_5_9_3_MinGW_32bit-Profile

.3-3Dvoc

C:\Qt\QtSupport\GrayhillExamples'build-gh7indemo-Qt_5_9_3 30xx-Debug

L \QHQtsupport\GrayhilExamples'build-gh7indemo-Qt_5_9_3_3Dxx-Release

[ \Qt\QtSupportiGrayhilExamplesibuild-gh7indemo-Qt_5_9_3_3Dxx-Profile

S

Import Build

e Click “Configure Project”

From...

tion O....

4 Compile Dutput

Details

Browse... |
Browse...
Browse...

Details

Browse... |
Browse...
Browse...

Details ¥
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e On the main “Qt Creator” window select “Projects”

() gh7indemo - Qt Creator

File Edit Build Debug Analyze Tools Window Help

Manage Kits... } Build Settings

i e - Edit build configuration: | Debug ~ Add -~ Rename...
E Import Existing Build...
Edit General

Active Project

gh7indemo - shadow build: v

w Build directory: _If\cme,'g‘hguest;'build-gh7indemo-Qt75797373Dxx-Debug Browse...
fe Build & Run The gmake arguments have changed. The build in fhome/ghguest/build-gh7indemo-
p Qt_5_9_3_3Dxx-Debug will be overwritten.
Projects. I3 Desktop Qt 5.9.3 GCC 64bit
) 7 Build Build Steps
Help P Run
2 Qt-5.9.3-3Dxx qmake: gqmake 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 «
un

. . Add Build Step -
Project Settings

Editor Clean Steps
E:(;::;zl:(ies 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 *
P. Type to locate (Ctrl... 1 Issues @ 2 SearchResults 3 Application Output 4 Compile Output 5 Debugger Console 6 General Messages 8 TestResults < =

e If the desired kit is not shown see

Appendix A: Configuring a Manual Qt Kit for Grayhill Displays
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 between desktop and target
is the compiler as the Qt-5.12.2-3Dxx 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 section describes how to configure the example project for the target
(3Dxx).

e Select “Build”
e Expand the Details tab associated with gmake (under Build Steps)
e “Additional arguments”

o Enter “hw_present=yes target=3D70" — N.B. This is a case
sensitive field.

N.B. Parameters are automatically added to the “effective gmake call”
command syntax. This field is configured based on the actual target
hardware display size. The processing of these arguments is in the .pro file
for the project.

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

Manage Kits... }s Build Settings _
Edit build configuration: Debug - Add -| Remove | Rename..| Clone..
Active Project General
ghgmiDemao
Import Existing Build... Shadow build: v
Build directory: |fh fgh JCrayhil fbuild-ghQmilDemo-Qt_5_12_2_3Dxx-Debug Browse...
Build & Run
Build Steps
B Desktop Qt 5.12.2 GCC 64bit
A Build Custom Process Step Details -
P Run
[ QL-5.12.2-30xx Command: foinftouch Browse...
Bulld Arguments: /home/gh /i 1 fghQmilDemaoy/buildinfo.c
Hun
working directory: [ %{bulldDir} Browse...
Project Settings Custom Process Step Details -
Editor c / il ghQmiDemajcfgTarget Browse...
Code Style ; Arguments: single
Dependencies
Clang Code Model Working directory: % {buildDir} Browse...
Clang Tools

mmake ghgmiDemo.pro -spec devices/linux-imxg-g++ CONFIG+=debug CONFIG4 m

gmake build configuration: Debug

Additional arguments:

Generate separate debug info:

Enable QML debugging and pri v Might make your application vulnerable. Only use in a safe environment.
Enable Qt Quick Compiler:

Effective gmake call: Jusrflocal/Qt-5.12.2-30xx/bin/gmake /h guest/Grayhill les/
ghmlDemo/ghQmiDemo.pro -spec devices/linux-imxé-g++ CONFIG+=debug
CONFIG+=gml_debug hw_present=yes target=3D70 && [usr/bin/make

amake all
Make: make -1 in /h fgh tfGrayhill les/build-ghQmlDemo-Qt_5_12_2_3Dx: Details -
1 Issues & 2 Search Results 3 Application Qutput 4 Compile Output 5 QML Debugger Console 6 General Messages 8 Test Results =

The above image also shows two custom steps, the first used for versioning
and the second for camera configuration. Kernel 4.1.15 will support multiple
camera views on the 3D70 and 3D2104. These are only supported on the
Linux VM.

66

Grayhill



Windows Reference

Eile Edit Build Debug Analyze Tools Window Help

[ prom—— ] Build Settings
Edit build configuration: {Dehug v | I Add T | | Remove I I Rename...
{ Import Existing Build... J
General
Active Project
Ighloind Shadow build: [
lema =
Build directory:  C:\Qt\QtSupport\GrayhillExamplesibuid-gh 10indemo-Qt_5_8_3_3Dxx-Debug
Build & Run x
Build Steps
B Desktop Qt 5.93 MinGW 32bit
2 Build igmake: gmake.exe gh10indemo.pro -spec devices\inux-imx6-g++ "CONFIG+=debug” "CONFIG +=qml_debug” hw_present=: Details &
ui
P Run gmake build configuration: {Debuﬂ o
& Qt-5.9.3-3Dxx [Addmnna\ arguments: hw_present=302104 ]
/" Build Generate separate debug info: ]
R
P R Enable QML debugging and profiling: ] Might make your application vulnerable. Only use in a safe environment,
Project Settings Enable Qt Quick Compiler: This Qt Version does not contain Qt Quick Compiler,
Effective gmake call: gmake.exe C:\Qt\QtSupport\GrayhilExamples\gh 10indemo \gh 10indemo. pro -spec devicesYinux-imx6-g++ "CONFIG
Editor +=debug” "CONFIG+=gml_debug” hw_present=302104 && C:/Qt/Tools/mingw530_32/bin/mingw32-make, exe
Code Style qmake_al
Dependencies
Clang Static Analyzer
i Make: mingw32-make.exe in C:\Qt\QtSuppor t\GrayhilExamplesipuild-gh 10indemo-Qt_5_9_3_3Dxx-Debug Details &

[ Override make:  C:\Qt\Toolsymingw530_32\bin\mingw32-make. exe ] Browse,..

Make arguments:

Add Build Step ™

Clean Steps

Make: mingw32-make.exe dean in C:\QtY3tSupport\GrayhillExamples \buid-gh 10indeme-Qt_5_9_3_30xx-Debug

[ Override make:  C:\Qt{Toolsmingw530_32'binimingw32-make. exe ]

ghiDindema
g Make arguments: dean
b

Add Clean Step ™ |

b. Build Environment

Use System Environment and Dotals +
Set Path to C:\Qt\QtSupport\gcc-linaro-2013\bin;C:\Qt\QtSupport in;C:\Qt\ t\gec-linaro-2013\bimC:\F | 252

el Type to locate (Ciri+K) 1 Issues@ 2 SearchResults 3 Application Output 4 Compile Output 5 Debugger Console

Build Steps

e Additional arguments (see Linux screen capture above)

e Override make - C:\Qt\Tools\mingw73_32\bin\mingw32-make.exe
Clean Steps

e Override make - C:\Qt\Tools\mingw73_32\bin\mingw32-make.exe

Build Environment

e Path  Append ;C:\Qt\5.12.2\mingw73_32\bin
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Run/Deployment

This section describes how to compile and deploy the example project to

the target (3Dxx).

e Select “Run”

e Deployment

o Method: Deploy to Remote Linux Host (default)

o Files to deploy:

Local File Path location on host (auto-populated)

Remote Directory location on target (auto-populated)

N.B. File information may not populate until after a build is done.

e Expand “Details” for “Upload files via SFTP”

e Make sure neither box is selected

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

gh@mlDemao - Qt Creator

Active Project
ghgmibema

Impaort Existing Build...

Build & Run

B pesktop Qt 5.12.2 GCC 64bit
/ Build
» Run

& Qt-5.12.2-3Dxx

onxt——

Project Settings

Editor

Code Style
Dependencies
Clang Code Model
Clang Tools

1 Issues &

File Edit Build Debug analyze Jools Window Help

Manage Kits... }

Run Settings

Deployment

Method: Deploy to Remote L = Add = Rename..

Files to deploy:

Lacal File Path Remote Directory
! /ghguest/G ghQmiDema/qmi fopt/ghQmiDemo/c
fhome/gh tfGrayhillE les/build-ghQmiDeme-Qt_5_12_2_3Dxx-Debug/ghQmiDemo fopt/ghQmiDemoyt

cCheck for free disk space Details -

T

incremental deployment

Ignore missing Files

Add Deploy Step -

Run

Run configuration: | gh@mlDemo (on 300 - Add - Rename... Clone..
Executable on device: SfoptfghQmiDemoy/bin/ghQmlDemo
Alternate executable on device: Use this command instead
Executable on host: fh fahguest/G il les/build-ghQmlDeme-Qt_5_12_2_3Dxx-Debug/gt

Command line arguments:
‘Working directory: Browse...
Run in terminal

Forward to local display

Debugger settings

2 Search Results 3 Application Output 4 Compile Output 5 QML Debugger Console 6 General Messages 8 Test Results ¢
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e Save! File > Save All

ghQmlDemo - Qt Creator

ggit E&lild I,I_:_!'ebuhg “él:lﬂblfze I;pnls __gi:ndnw :_,I_;I'e_lp

< New File or Project... Ctrl+N ]
w1 Open File or Project... Ctrl+0 ,
Open File With... 1
Recent Files d
Recent Projects ’ |
Sessions b

Close Project "ghQmlDemo"
Close All Files in Project "ghQmlDemo"

—_ ==

Close All Projects and Editors
Save All Ctrl+Shift+s |
i
il
il
- P i
(&) Exit Ctrl+Q
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e Build options

ghQmlDemo - Qt Creator

File Edit J=I0I0Y Debug Analyze Tools Window Help

/ Build Al Ctrl+Shift+B |
(.~ Build Project "ghQmlDemo" Ctrl+B
Generate Compilation Database for "ghQmlDemo"
Run gmake
Deploy All

Deploy Project "ghQmlDemo”
52 Rebuild All

Rebuild Project "ghQmlDemao"
&+ Clean All

Clean Project "ghQmlDemo"

<

&

Projects

e P Run Ctrl+R

Run Without Deployment
Open Build and Run Kit Selector...
QML Preview

Build Let Qt Creator decide what is out of date
Rebuild Force Qt creator to re-compile everything
Clean Remove existing artifacts generated by previous builds

Run Deploy the executable to the target and execute the image
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e Build the image for the target by clicking the green triangle

Open Documents = B+ m Application Output

ghQmiDemo (on 3Dxx Display) %
12:58:36: Starting fopt/ghQmlD
i ggi 5 en d. Onl

2 Search Results 3 Application O... 4 Compile Output 5 QML Debugg... 6 GeneralMess... B8 TestResults =

The bottom ribbon of Qt Creator has various panes (views) that can be
examined. “Application Output” is shown; this pane is also where gDebug
messages will be output.

Click the paintbrush icon to clear the contents.

Click the red square to terminate the target session.

N.B. Errors and issues are summarized in the “Issues” tab.

Grayhill 71



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!

N.B. In order to debug QML, then file(s) must be list in the QML folder. If
they are not, then check to make sure gtquickcomplier is not set in the .pro
file. Also verify that “Enable Qt Quick Compiler” is not checked in Build for
gmake step.

Additional debugging information can be found by Googling “qt debugging”
which includes the following link.

https://doc.qt.io/gtcreator/creator-debugging.html

Debugger stepping option icons (Mouse over the icons for a description)

Continue

Stop

Step Over <F10>
Step In <F11>

Step Out <Shift>+<F11>

The debugger tool bar icon’s functionality are also available under the
Debug drop down menu.
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e Load ghQmIDemo

e Select the “Edit” view

e Expand contents of ghQmIDemo - QML - gml

ghQmlDemo - Qt Creator

file Edit Build Debug Analyze Jools Window Help

ment>

¥ ghOmiDamopro
¢ 4 deployment
+ @ Headers
v [ Sources
+ {l Resources
- i@ QML
= @ qml
« CameraForm.gmi

cCameraFarm_multl.gml
« CameraForm_single.gml
~ ClimateForm.qmi
| DashboardForm.qml

« LightingForm.qml

| main.gml

« main_org.qmil

== MalnMenuForm.gmi

wi MusicForm.gml

= PageFooter.gml

- PageHeader.gml

= RoundMouseArea.qml

| SettingsForm.qml
+ i Other files

i

General Messages

Project MESSAGE: Linux Host
Project MESSACE: Building target version

ocyments

2 Search Results 3 Application Output 4 Compile Qutput L Debugger Console & Test Results

Grayhill 73



e Select “LightingForm.gml”

e Add a breakpoint by left clicking in the gutter at line 34 (tractor.source

=)

LightingForm.qml (gml @ ghgmlDemao) - Qt Creator

File Edi Debug  Analyze Tools Window Help
Pro ST BE B LightingForm.gmi

= gh@mlDemo.pro
» & deployment
* &l Headers
* g Sources
* is Resources
- 4 QML

= [ gml
+« CameraForm.gml
= CameraForm_multl.qml
« CameraForm_singte.gml
s ClimateForm.gml
+ DashboardForm.gml

B LightingForm.qmi
(7] +« main.gml a
Halp L= main_org.gml

« MainMenuForm.gml

= MusicForm.gml

= PageFooter.qgml

w PageHeader.gml
« RoundMousedrea.qml
w SettingsForm.gml
* i@ Other files | f (LightingScreen.intensityss > slider.to)
| Project MES: inux Host
Project MESSAGE: Building target version
Open Documents £ 8@

LightingForm.gmi

Issues 2 Search Results 3 Application Output 4 Compile Output 5 QML Debugger Console & Ceneral Messages B Test Results =

o Verify building for target and configuration parameters are set
e Click Green triangle with cute little bug!

The code begins to execute once compiled (the project may re-compile) and
then hits the breakpoint. This happens during the initial loading of the form.

Press <F5> to Continue (or click on continue icon in the Debugger bar).
e Select the lighting screen

e Click on the 8" lighting level
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LightingFerm.gml (gml @ ghQmiDemo) - Qt Creator

Help

file Edit Build Debug Analyze Jools Wi

ghgmlDemo
= ghQmlDemo.pro
i deployment
4il Headers
& Sources
o Resources
i QML
= & gml
2 - CameraForm.gmi
e .. CameraForm_multi.qmi
s « CameraForm_single.gml
= ClimateForm.qml
.| bashboardForm.gmi
% |ightingForm.gml
| mairegml
Hal == main_org.qmil
= MainMenuForm.gmi
== MusicForm.gml
- PageFooter.qml
« PageHeader.gml
i RoundMousearea.qml
| SettingsForm.qml
+ il Other files

htingForm.gml

B LightingForm.qmi s

r 3 QML

Function

onvalueChanged

x i root,width = 8.875
¥ i root.height + 8.25
width 1 45

haight + root.height + 8.68
cpacity 1 8

eli (] £

orientation 1 S

der.NoSnap

Conrections

target 1 disp3dex

onlightingJoystickelackwise

» sTider. to)
slider.to

ngScreen.intensityss
tingScreen.intensity =

valight ingJoystickCounterClockwise ¢

ghQmilDema (on 3

onvalueChanged

3 Application Cutput 4 Compil

" o (voluesia)

¥ Line: 34, Col: 21

Debugger Console

MHame

Name

touchBragThresholdChanged
transform

transformorigin
transformoriginChanged
transformOriginPoint
Eransitions

valueChanged

vertical

verticalCenter
verticalPadding
verticalPaddingChanged
visible

visibleChanged
visibleChildren
visibleChildrenChanged
visualFocus
visualFocusChanged

Value 'Type

Stopped.

File

LightingForm.gml 34

Number
"0

Line

o Execution will stop (the display will not update, as the breakpoint is at

the point where the lighting level image is loaded)

¢ Expand “this” and scroll down to value to see the new value
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Appendix D: 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 3Dxx dsisplay (Error! Reference
source not found. describes how to launch “PuTTY?”)

e Create® a launch script for the desired application

Explanation
cd /etc/init.d change into proper directory
echo “#! /bin/sh —| treat as login (runs profile)

/opt/ghQmIDemo/bin/ghQmIDemo &” > launchQtApp

spawn application process
cat launchQtApp verify contents
chmod 755 launchQtApp make script executable

COM1 serial port to target

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

¥ launchtApp
t LaunchltApp

t.d .l:lhfl'll:"j 705 launchitApp
t.d l

% Vi (text editor) can also be used for those familiar with vi, instead of the command line
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e Create a link to the launch script created above

Explanation

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

COM1 serial port to target
f finit,d

AlaunchltApp S12qtApp

23 Jan 18 13:02 S13qtApp —» Aetodinit,dslaunchitApp

N.B. 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 conflict with
one another.

N.B. 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 E: Interfacing 3Dxx Hardware from QT Software

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.

The 3Dxx Display contains the following custom component interfaces:

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

CAN driver

Digital 1/0 driver

LCD

LCD Backlight
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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).

The following Grayhill files are required:
e ghiolib.h (header)
e libghiodrv.so (linker)
Interface

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

#define GHIOLIB7CH1 (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 S50000HM (3)
#define GHIOLIB ANALOG 20MA (4)

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

typedef struct ADCVALUES

{
uintl6é_t adcch;
uintl6 t adcvref;
uintl6 t adcstatus;
uintl6 t adcconfig;

} ADCVALUES, *PADCVALUES;
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ghiolib_setADCcfg

This function configures an analog input for one of five different reading

modes.
Syntax
int ghiolib setADCcfg(int ch, uint8 t config);
Type Name inf/out | Description Values
int ch in Channel to GHIOLIB_CH1
configure GHIOLIB CH2
uint8_t config in Channel GHIOLIB_ANALOG 5V
configuration GHIOLIB_ANALOG_10V
GHIOLIB_ANALOG_15000HM
GHIOLIB_ANALOG_50000HM
GHIOLIB_ ANALOG 20MA
int Return value GHIOLIB_RET_OK
GHIOLIB_RET_ERROR
GHIOLIB . RET NOTSUPPORTED

ghiolib_getADCin

This function reads a value from an analog input pin.

Syntax
int ghiolib getADCin (int ch, PADCVALUES p);
Type Name | in/out | Description Values
int ch in Channel to GHIOLIB_CH1
read GHIOLIB CH2
PADCVALUES | P out Read value is returned in member “adcch” of this
structure. Other items in this structure can be
ignored.
int Return value GHIOLIB_RET_OK

GHIOLIB_RET_ERROR
GHIOLIB_RET _NOTSUPPORTED
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Sample Qt Code

#include <QDebug>

// For access to ghiolib
typedef u intl6 t uintl6 t;
typedef u int8 t uint8 t;
#ifdef  cplusplus

extern "C" {

#endif

#include "ghiolib.h"

#ifdef  cplusplus
}

fendif

int channel = 0;
ADCVALUES analogData;
int gpioStatus;

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

// Get current reading
gpioStatus = ghiolib getADCin (channel + 1, &analogData);
if (GHIOLIB RET OK != gpioStatus)
{
gbDebug ("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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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).

There are no required header or linker files, but the mpg123 application
must be installed on the display and its location be in the search PATH.

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.

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 -g images/sounds.mp3 &");

// To stop playing mp3 file (if any)
system ("test "pidof mpgl23° && kill “pidof mpgl23°");
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Buzzer (Models 3D70, 3D2104)

The Model 3D70 and 3D2104 Displays have an internal buzzer that can be
sounded on command.

There are no additional required files.
Interface

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

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 (&buzzerFile) ;
buzzerOut << 10;
//

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

QTextStream buzzerOut (&buzzerFile) ;
buzzerOut << 0;
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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:

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 30 frames per second (fps).

The following Grayhill files are required:

libghiodrv.so (linker)

N.B. Only one camera input can be active at a time with kernel 3.0.35.
Kernel 4.1.15 will support multiple camera views on the 3D2104 and 3D70.
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Data Types

typedef struct SENSORPARAMS // Must be set according to camera

input type

{
unsigned
unsigned
unsigned
unsigned

int
int
int
int

} SENSORPARAMS,

#define FOREGROUND (1)
#define BACKGROUND (0)

#define FB DEV 0
#define FB DEV 1

//

// NTSC PAL
top; // 4 5
left; // 0 4
height; // 480 567
width; // 640 640
*PSENSORPARAMS;

(0) // GRAPHICS being sent to /dev/fb0
(1) // GRAPHICS being sent to /dev/fbl

// These are the only allowed values for VIDEO COLOR KEY xxx

//

#define VIDEO COLOR KEY BLACK

#define VIDEO COLOR _KEY RED

#define VIDEO COLOR_KEY GREEN

#define VIDEO COLOR_KEY BLUE

#define VIDEO COLOR _KEY YELLOW

#define VIDEO COLOR _KEY CYAN

#define VIDEO COLOR_KEY MAGENTA
#define VIDEO COLOR_KEY WHITE

typedef struct DISPLAYPARAMS

{
unsigned
unsigned

unsigned
unsigned

unsigned
unsigned

int
int
int
int

int
int

} DISPLAYPARAMS,

top left window y-coordinate
top left window x-coordinate

0x00000000
0x00FF0000
0x0000FF00
0x000000FF
0x00FFFF00
0x0000FFFF
0x00FFOOFF
0x00FFFFFF

,\,\,\,\,\,\,\,\
—_— — — — — — — —

(must be divisible by 4)
window vertical size
window horizontal size

: top + height must not

height of display
and left + width must
display width

see below

FOREGROUND or BACKGROUND +
VIDEO COLOR KEY xXxx

top; //
left; //

//
height; //
width; //

// NOTE

//

//

//
rotate; // 0-7,
fg; //

//
*PDISPLAYPARAMS;

exceed

not exceed
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The camera output always operates in native landscape mode. Use the
following rotation values to support other display and camera orientations:

Value Rotation
0 No rotation
1 Vertical flip
2 Horizontal flip
3 180
4 90 right
5 90 right with vertical flip
6 90 right with horizontal flip
7 90 left
#define HUE_CODE_00 (0x00)
#define HUE CODE 7F (0x7F)
#define HUE CODE_80 (0x80)

typedef struct COLORPARAMS

{

unsigned int brightness; // 0-255
unsigned int saturation; // 0-255
unsigned int hue; // HUE CODE 00, HUE CODE 7F,

// HUE_CODE_80

unsigned int contrast; // 0-255
} COLORPARAMS, *PCOLORPARAMS;

or
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Interface

The Qt application interfaces with the Camera driver using the Camera

class.

Camera::Camera

Camera class constructor

Syntax
Camera:: Camera (int camnum, int fbdev = FB DEV 0);
Type Name | in/out | Description Values

int camnum | in Camera 3D50 :1-2

Number 3D70 :1-3
3D2104: 1-4

int fodev in Frame buffer | See below

device

The "fbdev" value indicates whether the GRAPHICS are being sent to fb0 or

fb1.

When GRAPHICS are being sent to fb0, then video will be sent to fb1 and
only foreground mode is allowed. This is the default assumed if "fbdev" is

missing.

If GRAPHICS are being sent to fb1, then video will be sent to fb0 and both
foreground and background modes are supported. In order to send
GRAPHICS to fb1, add this parameter to the command line that launches
Qt: -display LinuxFb:/dev/fb1
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Camera::setdisplayparams

Sets the following display window parameters

origin
window size

rotation

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

Syntax
int Camera::setdisplayparams (PDISPLAYPARAMS p);

Type Name | in/out | Description Values
PDISPLAYPARAMS | p in refer to DISPLAYPARAMS structure
int Return value 0 — success

-1 - failure
Camera::setcolorparams
Sets the following camera color parameters
e Brightness
e Saturation
e Contrast
e Hue
Syntax
int Camera::setcolorparams (PCOLORPARAMS p);

Type Name | in/out | Description Values
PCOLORPARAMS |p in refer to COLORPARAMS structure
int Return value 0 — success

-1 - failure
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Camera::setsensorparams

Sets the camera sensor parameters

Syntax
int Camera::setsensorparams (PSENSORPARAMS psensor) ;

Type Name in/out | Description Values
PSENSORPARA | psensor |in refer to SENSORPARAMS structure
MS
int Return value

Camera::show

Enables or disables the camera

Syntax

int Camera::show(int enable);

Type Name in/out Description Values
int enable in Turn on/off 0 — disable
camera 1 - enable
int Return value 0 — success
-1 - failure
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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
disp.fg = FOREGROUND;

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

// start camera
cam.show (1) ;

// change color parameters

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

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

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

right

90

Grayhill



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 CAN1, CAN2, and
CAN3. The CAN controller supports both standard and extended frames.

The following Grayhill files are required:

e libghiodrv.so (linker)

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];

bi

typedef struct CANMSG CANMSG, *PCANMSG;

Interface
The Qt application interfaces with the CAN bus driver using the CAN class.
CAN::CAN

CAN class constructor

Syntax
CAN: :CAN (int num) ;
Type Name in/out Description Values
int num in CAN port 3D50 :1-2
number 3D70 :1-2
3D2104: 1-4
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CAN::OpenPort

Opens the CAN socket

Syntax
int CAN::OpenPort (void) ;

Type Name in/out Description Values
int Return value 0 — success
-1 - failure
CAN::WritePort
Writes a single CAN frame to the CAN port.
Syntax
int CAN::WritePort (PCANMSG TxMsq) ;
Type Name in/out Description Values
PCANMSG TxMsg in CAN frame to
be written
int Return value 0 — success
-1 - failure
CAN::ReadPort
Attempts to read a single CAN frame from the CAN port. Note that the CAN
socket is configured to be non-blocking, so calls to ReadPort will return
even if there is no data.
Syntax
int CAN::ReadPort (PCANMSG RxMsq) ;
Type Name in/out Description Values
PCANMSG RxMsg in CAN frame
received
int Return value Bytes read or (-1) for
failure
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CAN::ClosePort
Closes the CAN socket

Syntax
void CAN::ClosePort (void);

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 i=0; i<8; i++)
TxMsg.Data[i] = (0x11 *

memset ( (void *) &RxMsg, O,

// CAN1

CAN can (cannum) ;
can.OpenPort () ;
can.WritePort (&§TxMsqg) ;

*/

(i+1)); // fill
sizeof (CANMSG) ) ;

do
{
bytesread = can.ReadPort (&RxMsg) ;
// add delay
} while (bytesread != sizeof (CANMSG)):;

can.ClosePort () ;

random data
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Digital 1/0 Driver Interface

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 I/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 1/0
pins that can be used to output a signal or input a signal.

For a shared I/O 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)

The following Grayhill files are required:
e ghiolib.h (header)

e libghiodrv.so (linker)
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Interface

A Qt application may set or get the digital 1/0 pin states by calling the
appropriate C library function as described below.

#define GHIOLIB CHI1
#define GHIOLIB CH2
#define GHIOLIB CH3
#define GHIOLIB CH4

0x01
0x02
0x03
0x04

o~~~ —~

)
)
)
)

#define GHIOLIB MAX DIGITAL IO
#define GHIOLIB DIG_IN FLOAT

#define GHIOLIB DIG_IN PULL DN
#define GHIOLIB DIG IN PULL_UP

#define GHIOLIB RET OK
#define GHIOLIB RET ERROR
#define GHIOLIB RET NOTSUPPORTED

N~ O

ghiolib_setDigincfg (Model 3D70 only)

Sets input pin pull-up/pull-down configuration.

Syntax
int ghiolib setDigIncfg(int ch, uint8 t config);
Type Name in/out Description Values
int ch in Input pin to configure | GHIOLIB_CH1
GHIOLIB_CH2
GHIOLIB_CH3
GHIOLIB CH4
uint8_t config in pin configuration GHIOLIB_DIG_IN_FLOAT

GHIOLIB_DIG_IN_PULL_DN
GHIOLIB_DIG_IN_PULL_UP

int Return value GHIOLIB_RET_OK
GHIOLIB_RET _ERROR
GHIOLIB_RET_NOTSUPPORT
ED
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ghiolib_getDigln
This function reads the state of an input pin.

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

Type Name | in/out

Description Values

int ch in Input pin to read GHIOLIB_CH1
GHIOLIB_CH2
GHIOLIB_CH3

GHIOLIB_CH4

uint8 t value out pin status 0 — input low

1 — input not low

int Return value GHIOLIB_RET_OK
GHIOLIB_RET_ERROR
GHIOLIB_RET _NOTSUPPORT

ED

ghiolib_getDigOut

Reads the current state of an output pin.

Syntax
int ghiolib getDigOut (int ch, uint8 t *value);
Type Name in/out Description Values
int ch in Output pin to read GHIOLIB_CH1
GHIOLIB_CH2
GHIOLIB_CH3
GHIOLIB CH4
uint8_t value out pin status 0 — output low
1 — output not low
int Return value GHIOLIB_RET_OK
GHIOLIB_RET_ERROR
GHIOLIB_RET _NOTSUPPORT
ED
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ghiolib_setDigOut

This function sets the current state of an output pin.

Syntax
int ghiolib_ setDigOut (int ch, uint8 t wvalue);
Type Name in/out Description Values
int ch in Output pin to set GHIOLIB_CH1
GHIOLIB_CH2
GHIOLIB_CH3
GHIOLIB CH4
uint8 t value in pin status 0 — set pin output low
10 — set pin output high
int Return value GHIOLIB_RET_OK
GHIOLIB_RET_ERROR
GHIOLIB_RET _NOTSUPPORT
ED

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
}

fendif

int channel;
uint8 t digValue;
int gpioOutput;
int gpioInput;
int gpioStatus;

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

for

{

(channel

0;
0;

// Set input to pull down mode

0; channel < GHIOLIB MAX DIGITAL IO; channel++)
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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:

sd\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:

sd\n",
gpioStatus, channel + 1);

}
else
{

if (1 == digValue)

{

gpioOutput |= (1 << channel);

}
}

// Read current input

digvValue = 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);
}
else
{
if (1 == digValue)
{
gpioInput |= (1 << channel);

}
}
}
gDebug ("GPIO initial output: 0x%x input: 0x%$x\n", gpioOutput,

gpioInput) ;
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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
Error! Reference source not found.. 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 << value;
file.close();
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Appendix F: Setting 3Dxx Flash File System R/W Mode

To immediately configure the 3Dxx Display file system for read-write mode
enter the following command in a terminal window on the display:

e mount —o remount,rw /
The above command only remains in effect until the next reboot.

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

The above command is placed in a script file which is invoked during display
initialization. This file /home/writeablefs is called via the following link:

e |In —s /home/writeablefs /etc/rc.d/S03writeablefs
To leave the display in read-only mode:
e mv /home/writeablefs /nome/writeablefs.bak

Alternatively, to set the 3Dxx display file system 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 "$1" in
start)
do start >&2
*)
echo "Usage: $0 {start}" >&2
exit 1
esac

mount -o remount,rw /

exit O

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

100

Grayhill



Appendix G: Building Qt Library Source (optional)
N.B. This appendix is included for reference and is not a required step.

N.B. Library building is supported only under Linux.

This section describes the procedure to download and build the Qt library
source code.

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

This procedure relies on Qt Creator and the Grayhill support files being
installed.

Grayhill provides an archive script with the following files:

o mkLibs script used to build the libraries

o gmake.conf Grayhill modified configuration file
o qt_configure.prf Grayhill modified rule file

o qtLibSrcinstall Qt library installation script

o updinc fix incorrectly generated makefile

e Download the Qt library installation archive from Grayhill

o qtLibSrc5122.tgz
e Copy/move the downloaded file to /nome/ghguest

e Un archive

o tar xf qtLibSrc5122.tgz

e Run installer (this fetches the library source from Qt)

o ./qtLibSrclnstall
e Build Libs

o Follow instructions provided by installation script; mkLibs
provides the root password as needed

N.B. To reduce build time, increase the VM’s processor count. This needs
to be done in a VM powered off state.
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Appendix H: Dynamic IP Address

To find the 3Dxx display’s Ethernet IP address, issue the following
command in a terminal window on the display

e ifconfig eth0

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.

If the tag “inet addr:” is not present; enter these commands and try the
“ifconfig eth0” command again

e jifdown eth0
e ifup eth0

Please make a note of the IP address, in this example the IP address is
192.168.40.118

COML - PuTTY = | Clal S}
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Appendix I: 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 lines

iface ethO inet dhcp
udhcpc opts -t 5 -T 3 -A 20 -S &

e with
iface eth0O inet static

address 192.168.40.118
netmask 255.255.255.0

Google “linux interface file” for additional information.

Grayhill
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