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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 - https://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
(https://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.qgt.io/gt-licensing-terms/ for
a detailed explanation. Additional information is also located at
https://www.gnu.org/licenses/licenses.html.
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1.2 Acronyms and Definitions

3Dxx

CAN
GB

RAM
USB

VM

1.3 References

[1] VSTN2021-01

[2] VSTN2021-02

[3] VSUD2019-02

1.4 Revision History

Reference to any of the Grayhill 3D series displays
(3D50, 3D70, 3D2104, 3D101)

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
to Qt5.12.2

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
B K. Jalowiec 11/18/2020 | Added model 3D101 display
C K. Jalowiec 10/12/2021 | Corrected libghio references
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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:

3D50
3D70
3D2104
3D101

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 3D101-200

Display Size (inches) 5 7 10.4 10.1

Pixel Count (w x h) 800 x 480 800 x 480 1024 x 768 1280 x 800

Touch Screen Input Yes Yes Yes Yes

Real Time Clock Yes Yes Yes Yes

CAN Ports 2 2 3 3

Camera Inputs 2 3 4 4
1 1 1 1

USB ports (maintenance (maintenance (maintenance (maintenance
only) only) only) only)
1 1 1 1

RS232 (maintenance (maintenance (maintenance (maintenance
only) only) only) only)

Built-in Ethernet 0 1 1 1

Digital Input (dedicated) 1 4 0 0

Digital Output (dedicated) | 1 4 0 0

Digital Input / Output 3 0 4 4

Analog Input 0 2 0 0

Audio Output No 1 channel No No

Buzzer No Yes Yes Yes

In order to use Qt 5.12.2 on Grayhill 3Dxx display models running the Linux
3.0.35 kernel, the April 28, 2017 version or later of the 3.0.35 kernel MUST

be installed.

Supported Linux OS software for the 3Dxx displays is available for
download on the Grayhill web page:

https://www.grayhill.com/3d-series-displays
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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
e 3D101DEV-200 3D101 Development Kit

PC Running Windows 10 with the following minimum configuration:

4 GB RAM (minimum)

10/40 (VM) GB available hard drive space (minimum)
Ethernet (RJ45) port (or USB adapter)*

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.gt.io/download)

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

e QtGhinstall5122Linux
e QtGhinstall5122Win10.exe
e Virtual Machine Appliance (optional)

2.2.3 Windows Utilities

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

3.1

3.2

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

e Connect the 3Dxx Development Kit hardware to the PC
e Qt Creator for Windows is downloaded and installed on the development

PC

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

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

e Grayhill support files are downloaded and installed

e A scriptis run to configure the target 3Dxx display board

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

using touch screen “buttons”

using touch screen swipes

setting the 3Dxx backlight

operating the 3Dxx camera input

accessing and setting the real time clock

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.

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”

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.
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Using your favorite web browser:

https://www.qt.io/download

scroll down and click “Go open Source”

scroll down and click “Download”

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”

Open File - Security Warning ﬁ

Do you want to run this file?

@ Mame: C\Ot\gt-unified-windows-x86-3.0.2-onling.exe
Publisher: The Ot Company Oy

Type: Application
From: Ch\OQtugt-unified-windows-x86-3.0.2-online.exe

Bun [ Cancel |

Always ask before opening this file

i \l While files from the Intemet can be useful, this file type can
1 e,- patentialy ham your computer. Onby run saftware from publishers
= you trust. What's the risk?
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0t Setup -

Welcome to the Qt online installer

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

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 {e.a.

your Qt Forum login). If you 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

Next Cancel

Click Next

10
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@ QtSetup-

Qt Account — Your unified login to everything Qt

Please log in to Qt Account

Login Email

Password

Forgot password?

@ed a Qt Account? \

Sign-up] Valid email address

Password

Confirm Password

|:| I accept the service terms.

EE

[ Cancel

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

Grayhill
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@ Ot S_etu p-

Qt Account — Your unified login to everything Qt

Please log in to Qt Account
Login

Forgot password?

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

I accept the service terms.

Mext [ Cancel ]

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

Grayhill



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

@ Ot Setu p‘

=

Setup - Qt

Welcome to open source Qt setup.

Mext

Quit

e Click “Next”

Grayhill
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@ Qt Setu p-

Setup - Qt

Welcome to open source Qt setup.

Preparing meta information download...

r E; |'1
-
@ Qt Setup
—-—

Setup - Qt

Welcome to open source Qt setup.
Retrieving meta information from remote repository...
- - 15%

14
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@ Ot Setu p-

Installation Folder

Please spedfy the directory where Qt will be installed.

C:ot

Associate common file types with Qt Creator,

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”

“—

Ot Setup

Select Components

Please select the components you want to install.

Show package cateaqories

Default Select All

Deselect All

[] archive
[Ovts

Latest releases
|:| Preview

Refresh

v Ot

[ ot 513.0
[ ot 5124

|| MSVC 2015 64-bit

] MSVC 2017 32-bit

[ ] MSVC 2017 64-bit

L MinGW 7.3.0 64-bit

] UWP ARMYT (MSVC 2015)

] UWP x64 (MSVC 2015)

] UWP ARMT (MSVC 2017)

[ UWP x64 (MSVC 2017)

[ UWP x86 (MSVC2017)

[] &ndroid x86

[] android ARMES-vEa

[] &ndroid ARMWT

[] seurces

[] ot Charts

[] ot Data Visualization

[] Ot Purchasing

[ Ot Virtual Keyboard

[] Ot WebEngine

] Ct Metwork Autherization

[] Ot WebGL Streaming Plugin

] at Script (Deprecated)

[] Ot Debug Informaticn Files
[W] Developer and Designer Tools

Qt

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

Cancel

e ]

o 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 LICEMSE TERMS MICROSOFT WINDOWS SOFTWARE 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
developers. To support that, The Qt Company also licenses Qt under open source licenses, where most
of the functionality is available under LGPLw3. It should be noted that the tools as well as some add-on
components are available only under GPLw 3. 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 compaonents that are available under different open-source licenses.
Flease refer to the documentation for more details on 3rd party licenses used in Qt.

GPLv3 and LGPLv3

GMU LESSER. GEMERAL PUBLIC LICEMSE

The Qt Toolkit is Copyright (C) 2017 The Qt Company Ltd.
Contact: https:/fwww.qt.ioflicensing

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

(® Ihave read and agree to the terms contained in the license agreements.

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

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://wwwl.qt.io/qt-
licensing-terms/ for a detailed explanation. Additional information is also
located at https://www.gnu.org/licenses/licenses.html.

Grayhill
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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,

ot

Accessories
Administrative Tools
JIRA

Linaro GCC 4.8-201312
Maintenance

MinGw

Python 3.6

Qt

Ruby 2.5.0-1-x54
Startup
TaskReporting
Windows Virtual PC

l Next | [ Cancel

e Click “Next”

18
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Ready to Install

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

| Instal ][ Cancel

e Click “Install”

Grayhill
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Ot Setup

Installing Qt
o

Downloading archive "4.9. 2-0qgtcreator, 72" for component Qt Creator 4.9.2.
22.25 of 105,93 MB (8.05 MB/sec) - 10 second(s) remaining.

Show Details

20
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0t Setup

Completing the Qt Wizard

Click Finish to exit the Qt Wizard.

iLaunch Ot Creator

Unselect “Launch Qt Creator”

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.

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
-

= Download PuTTY: latest

& C Y & Secure | https://www.chiark.greenend.org.uk/~sgtatham/putty/latest hitml w

@© Google [ Grayhil il Qt [ References <o 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 iz 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 iz 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 trying out the development snapshots, to
see if the problem has already been fixed in those versions.

' 7\
| Package files

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

| {(Not sure whether you want the 32-bit or the 64-bit version? Read the FAQ entrv.)
MSI (*“Windows Installer”)
32-bit: putty-2.78-installer.msi for by FTpl Lsiggatureg
64-bit: putty-64bit-@.7@8-installer.msi {or by FTP) (signature)
| Unix source archive
.tar.gz: putty-8.70.tar.gz {or bw ETP) (signature)
[ . vy

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

¢ 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)

3.4.1 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/ttyS0”. 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):

File Machine View Input[m] Help

® Applications Places [JORETITITS
Audio
MNetwork

& USE (& USB Settings...
Webcams

Dell USB Entry Keyboard [0104]
Shared Folders PEAK System VERL:PEAK VER2:028.01  DAT :06.05.2004 TIME:09:35:37 .. [LCFF]

Shared Clipboard Cambridge Silicon Radio, Ltd CSRE510 A10 [8891]
Qt Creator 5.9.3 Drag and Drop CPS ECA50LCD [0001]

Insert Guest Additiens CD image... LogitechlISEIReceregHRTE]

. FTDI US232R [0600

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: Basic options for your PUTTY session

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

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

¥ window Saved Sessions
Appearance 'COM1
Behavm-ur Default Settings Load
Transl.atm:n
Selection COM4 (USB) |  Save |
Colours | Delete |
Fonts

¥ Conneckion
Data
Proxy Close window on exit:
Telnet @® Always () Never () Only on clean exit
Rlogin

= SSH
About | , 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!

(B |
Category:
=- Sgssion Basic options for your PuT T session
. _“~logging Specify the destination you want to connect to
= Terminal Serial li < d
. Kevboard erial line pee
- Bell COomM1 115000
- Features Connection type:
= Window 3 Raw () Telnet ) Rlogin ) S5H
;'-‘-.ppea!ance Load, save or delete a stored session
- Behawiour
.. Translation Saved Sessions
- Selection comPaort 1
- Colours ;
Default Settings
=) Connection IP Address Load
- Data SerialCom1
] - Prosgy Usb SeralCom4 =
- Rlogin
- 55H
- Senal Close window on exit:
) Mways ) Mever @ Only on clean exit
Sbout || Help Open || Cancel
B

Grayhill 25



o Click on “Data”

o Set “Auto-login username” to “root”

Categony:
=]~ Session Data to send to the server |
""" Legging Login details
= Terminal
- Keyboard Autodogin usemame Uroot] J
- Bell When usemame is not specified:
- Features @ Prompt () Use system usemame {zdmin}
- Window ] )
. Appearance Teminal details N
- Behawviour Teminaltype string wterm
- Translation ]
.. Selaction Teminal speeds 38400, 38400
i E.c:n CD::!JFS Enwironment variables
—|- Connection
=) Yataic
Value
- Telnet - Remaove
- Rlogin
- 55H
§ - Senal
| Abowt ||  Hel |  Open || Cancel
1y

26
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o Click back on “Session”, then click “Save” again

B2 PuTTY Configuratio L2 |
Cateqory:
Basic options for your PuTTY session
. _logging Specify the destination you want to connect to
—I- Teminal Serial Speed
- Keyboard erial line pee
- Bell ComM1 115000
- Features Connection type:
= Windaow Raw Telnet Rlogin S55H @ Seqal
ﬁppea@nce Load, save or delete a stored session
- Behaviour
- Tranelation Saved Sessions
- Selection comPort1
C':'l':'!"rs Default Settings | Load |
—I- Connection IF Address -
- Data SenalCom1 '
N - Proogy UsbSeralCom4 I
- Telngt comPart1 | Delste |
Rlogin
+- 55H
""" Senal Close window on ext:
Always Mewver @ Only on clean exit
About | | Help l Cpen ] | 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)

COMI1 serial port to target

&P COML - PuTTY =S|
—

ghi ain:
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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:”
prompt as shown.

e Atthe “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

3.44 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.

Linux

e Launch a Terminal Command Window
e 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

% vi is also available as a text editor if preferred

28
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File Edit View Search Terminal Help

Erguest@ghguest-VirtualBox:—;

*hosks (fetc) - gedit
File Edit View Search Tools Documents Help

Open ¥ [+

[192.168.46.96] _and
127.0.0.1 localhost
127.0.1.1 ghguest-VirtualBox

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

fe@d::0 ip6-localnet

ffoe::0 ip6-mcastprefix

ffe2::1 ip6-allnodes

ffe2::2 ip6-allrouters

Plain Text * Tab width:8 = Ln 1, Col14

Windows

e Open Windows Explorer window (<Window>-e)
e Navigate to C: - Windows > System32 -> drivers > etc and select
“hosts”

Grayhill 29



P .
Kot Bl Computer » OS(C) » Windows » System32 » drivers » etc « | 43 | Search etc

Eile Edit Yiew Tools Help

Crganize = | | Open = Burn Mew folder

=
/ Resources i MName Date modified Type Size

J SchCache

| schemas

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

| security

J ServiceProfiles

| servicing

| Setup

J ShellMNew

| SoftwareDistribution
| Speech

J symbols
Mo preview

. syst R
system available.

J Systermn32
J drivers
| ar-54
) es-CE
| J da-DK
J de-DE
J el-GR
J en-US
| es-ES
. ete
y fi-FI -

m

1 itern selected & Computer

]
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e Right click to edit the file using your favorite flavor of editor (Screenshot
illustrates Notepad++)

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

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

= ~ » == o e v = \
(& C\Windows\System32\drivers\etc\hosts - Notepad++ [Administrator] El_lﬂ

File Edit Search Wiew Encoding Language Settings Tools Macro Run Plugins  Window I X
DB 3 HE sHkiae |yl a2z BRI 1EEERa®  BENB

=] hosts 3 | = confia30oc0t-5 6.2 sh (3| EE 300¢:01-5 6 2-amake conf (1| ] README bt (3| I tLibrarySetup3Dioc5 .1 (3| corfia sh £3| B[« | »

Copyright (c) 1993-2009 Microsoft Corp.
This iz a sample HOSTS file used by Microsoft TCPE/IP for Windows.

This file contains the mappings of IP addresses to host names. Each
entry should be kept on an individual line. The IP address should

be placed in the first column followed by the corresponding host name.
The IP address and the host name should be =separated by at least one
space.

=] f N s LA R

U T

BRdditionally, comments (such as these) may be inserted on individual
lines or following the machine name denoted by a '#' symbol.

For example:

102.54.594.597 rhino.acme.com # source server
38.25.63.10 X.acme.com $# % client ho=t

RLERE TERE R CE L ol Tol FoRE Tl L CE Tl T Lol L T ol Lo T

[ TE Rei]

1ocalhost name resolution is handled within DNS itself.
127.0.0.1 localhost
il

92.168.40.118 gmd|

(ST S S
e A e

S I

Morr length : 842 lines: 22 Ln:22 Col:15 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, 3D2104, and 3D101.

3.5.1

Launch an internet browser
Navigate to https://www.grayhill.com/qt43d

Linux

N.B. Firefox can be launched from Applications - Internet

Download QtGhinstall5122Linux

Copy/move the downloaded file to /home/ghguest

Open a terminal window and cd to home (cd)

Make QtGhlinstall5122Linux executable (it should already be executable)
o chmod 755 QtGhinstall5122Linux

Unarchive the files (self-extracting archive)
o ./QtGhinstall5122Linux

Make installation script executable
o chmod 755 QtGhinstallLinuxInstall

Install Qt support files on display
o ./QtGhinstallLinuxInstall

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.

/QtGhlinstallLinuxIinstall 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
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
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3.5.2

QtGhlinstallLinuxInstall <file> installation script ( re-run for additional
displays)
targetFiles <dir> files copied/installed to the 3Dxx

Windows

Download “Qt Creator Windows Support Files” from the Grayhill website
Open the download folder and double click on
“‘QtGhinstall5122Win10.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

:l Do you want to install the Grayhill Ot 5.12.2 support files?

o Click “Yes”

&l 11% Extracting X

Cancel

Grayhill
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QtGhSupport
tallWinInstall.bat

close. ..

Using Windows Explorer; navigate to “C: QtGhSupport” and verify the

folder was installed

Share View
7 New item - HH Select all
. v
= e i | Easy access - Select none
Pin to Quick Delete New Properties - .
access - folder - £ History O Invert selection
Clipboard Organize New Open Select
e v L ThsPC » 0S(CY) WIF>
Mame - Date medified Type Size
s Quick access
debugger File folder
@ OneDrive gee-linaro-2013 File folder
I This PC GrayhillDisplayPlatform File folder
GrayhillExamples File folder
& Network Perl6d File folder
Python2? filefolder Select a file to preview.
| gmakelnstall File folder
targetFiles File folder
addKit.bat dows Batch File 4KB
Windows Batch File 2KB
< >
10 items
H ““ H ” H H
e Double click on “QtGhinstallWinInstall.bat” to configure the display
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BN Ch\Windows\system32hemd.exe

Ensuring display

The authenticity

RSA key fingerpri
Are you sure you wan

ablished.
/GH8Lp1HzR1

Grayhill
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display file

rring files to
please this

Configuring the display...

blk@pl ro rooctwait board-ghi_imx

t

em writeable and adding writeablefs scrip

to make following steps run faster

« Flash File s

k to close...

Restore any custom modifications. The setup script preserves files by
appending a timestamp
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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 ...”

Pa Grayhill 3Dxx Qt 5.9.3 Rev B :
File Machine View Input Devices Help

® Applications Places [-] @ ==

ye

‘1‘\',, Accessories
Y Education
d] Games

/B Graphics
' Internet
Office

@ Programming 8§ Qt Creator (Community)

'® | sound & Video
0 System Tools
:f? Universal Access

L'".—'. Other
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e Click on the Qt icon in the panel

Pa Grayhil Qt 5.9.3

File Machine View Input

® Applications Places -] @

Devices Help

7]
£
3

e Double click on the Qt icon on the desktop

I
e,
1=

Windows

e Launch Windows Explorer (<Windows>-e)

¢ Navigate to C: = Qt - Tools > QtCreator - bin - gtcreator.exe

[

e
File Edit View Tools Help
Organize = Open = Burn Mew folder = @
/ translations m MName : Date modified Type Size o
. dist %] Qt5Svg.dll 12/3/2017 8:35 PM Application extens... 259 KB
) Docs (| Qt5Test.dll 12/3/2017 835 PM  Application extens 156 KB
J Examples (| QtSWidgets.dll 12/3/2017 835 PM  Application extens... 4,300 KB
. Licenses (%) QtSXml.dll 12/3/2017 8:35 PM Application extens... 147 KB
. QtSupport (%) QtS¥mlPatterns.dll 12/3/2017 8:35 PM Application extens... 2,185 KB
. gee-linaro-2013 == qtcdebugger.exe Application 33 KB
. GrayhillExamples (7 gtcreator.exe Application 800 KB
J targetSysroot == gtcreator_ctrlc_stub.exe 2017 8:08 PM Application 12 KB
. Tools [ gtereator_process_stub.exe 12/3/2017 8:08 PM Application 13 KB
J mingw530_32 (| QtcSshd.dil 12/3/2017 809 PM  Application extens... 1,481 KB
| bin 57 gtdiag.exe 12/3/2017835PM  Application 52 KB ”;__;E;il?
| etc [ qtpromaker.exe 12/3/2017 8:29 PM Application 37 KB . I
J i686-wh4-mingw3 [ sdktool.exe 12/3/2017 8:29 PM Application 237 KB
J include %) Sqlited.dll 12/3/2017 8:08 PM Application extens... 759 KB
J lib (| ssleay32.dIl 12/3/2017 835 PM  Application extens... 268 KB
) libexec (| Timelined.dll 12/3/2017 811 PM  Application extens 212 KB |
J licenses (| Utilsd.dll 12/3/2017 809 PM  Application extens... 1,411 KB
J opt [ win32interrupt.exe 12/3/2017 8:39 PM Application 97 KB
. share == winbdinterrupt.exe /372017 8:42 PM Application 112 KB =
. QtCreator == winrtdebughelper.exe /3/2017 8:29 PM Application 11 KB
. bin xgejom.bat 12/3/2017 8:37 PM Windows Batch File 1KE
J lib - =] xgejom.xml 12/3/2017 837 PM XML Document 1 KB p
1 item selected M Computer

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”

File Edit Euild Debug Analyze Tools

Window Help

]
Projects =+ MNew Project | & Open Project |

Sessions Recent Projects

Examples

1@ default (last session

Tutorials

New to Qt?

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

m

Get Started Now

l Qt Account

- Online Community

P Typeto locate (Ctrl+K) 1 Issues 2 SearchResults 3 Application Output 4 Compile Output 5 Debugger Console 8 TestResults & -

e Click on “Open Project” (“Welcome” should be automatically selected on
launch)
e Navigate to the desired project

Linux
/home - GrayhillExamples - ghQmIDemo4115
Windows

C: 2 QtGhSupport = GrayhillExamples -2 ghQmIDemo4115
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0€ Open File

« v 1 « (QtGhSupport » GrayhillExamples > ghQmiDemo4115 v O 2 Search ghQmIDemo4115
Organize * New folder =~ MW @
N
P - - .

= This PC Name Date modified Type Size

¥ 3D Objects gml 12/11/2020 8:58 AM File folder

B Desktop #re ghQmiDemo4115.pro 12/8/2020 10:38 AM Qt Project file 4 KB

@ Documents

¥ Downloads

J" Music

= Pictures

i Videos

L. 05(C) v

File name: | ghQmIDemo4115.pro V| All Projects (*.pro *.qbs *.pyproj v

e Select ghQmIDemo4115.pro
e Click “Open”
e If a similar box appears, click “Yes”

[ Settings File for "gh7indemo” from a different Environment? >

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

Did you work with this project on ancther machine or using a different settings
path before?

Do you still want to load the settings file "CACtGhSupport\ Grayhil Examples
Ygh¥indemctghyindemc.pro.user"?

| Yes | | Mo I

e |If a similar box appears, click “OK”. Refer to Appendix B: Configuring a
3Dxx Project before continuing. 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.
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o Mo valid settings file could be found.

All settings files found in directory "CANOtGhSupport Grayhil Examples
“gh7indernc" were either too new or too cold to be read.

m Configure Project
4
* The following kits can be used for project ghQmlDemo4115:
The project ghQmlDemo4115 is not yet configured.
Qt Creator uses the kit Qt-5.9.3-3Dxx ko parse the project.
Type to Ffilter kits by name...
v!Select all kits
v| & Desktop Qt 5.12.2 GCC 64bit Details ~
v| & Qt-5.12.2-3Dxx Details ~
Import Build From... Details ~
Configure Project |

3.6.3 Build Project

Select “ " view

Select “Build” under “Qt-5.12.2-3Dxx”>
Expand gmake

Verify gmake “Additional arguments:” is set to:
‘hw_present=yes target=3D70 kernel=4".

N.B. — for the target argument, use 3D70, 3D50, 3D2104, or 3D101
based on actual display.

N.B. — the kernel=4 argument is used for 3Dxx display models running
linux kernel 4.1.15

N.B. - the hw_present argument must not be present for Desktop builds

N.B. - for Windows builds of the demo, the additional argument
windowsOnly=true needs to be set

® To build for the desktop select “Build” under “Desktop” .... Certain features are not
supported (e.g. Camera)
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ghQmlDemo4115 - Qt Creator

Manage Kits...

Active Project
ghQmlDemo4115 d

Import Existing Build...

Build & Run

2 Desktop Qt 5.12.2 GCC 64bit
/ Build
» Run

=] it-5.1 2.2-3Dxx

P Run
]

Project Settings

Editor

Code Style
Dependencies
Clang Code Model
Clang Tools

ghQm...4115

File Edit Build Debug Analyze Tools Window Help

)& Build Settings

£ Type to locate (Ctrl... 1 Issues 2 Search Results 3 Application Ou.

Edit build configuration: Debug - Add || Remove  Rename..|| Clone..

General

Shadow build: v

Build directory: /home/ghguest/GrayhillExamples/build-ghQmlDemo4115-Qt_5_12_2_3Dxx-Debug Browse...
Build Steps
Custom Process Step Details -
Custom Process Step Details -
qmake: gmake ghQmlDemo4115.pro -spec devices/linux-imx6-g++ CONFIG+=debug COt Details =
Make: make -j1 in /home/ghguest/GrayhillExamples/build-ghQmlDemo4115-Qt_5_12_2_ Details ~
Add Build Step -
Clean Steps
Make: make clean -1 in /home/ghguest/GrayhillExamples/build-ghQmIDemo4115-Qt_5_12_2_: Details -
Add Clean Step ~
Build Environment
Use System Environment Details -
4 Compile Output | 5 QML Debugge 6 General Messa... 8 TestResults 2 -

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)
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ghQmlDemo4115 - Qt Creator
Eile Edit Build Debug Analyze Tools Window Help
Projects
¢ lim ghQmlDemo4115

<no document>

Open a document

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

« File > Recent Files

» Tools > Locate (Ctrl+K) and
- i m any open project

attern> to jump to a class definition

attern>tojump toa fu definition

ilename=> to open file from File system

ilters For jumping to a location

c<space
m<space
e f<spaces

- select one of the of
= Drag and drop files here

2

Projects

e

Open Documents Application Output

ghQmlDemo4115 (on 3Dxx Display) %

Backlight On - 188 =
GPIO initial output: Bx8 input: Ox©

10:14:03: User requested stop. Shutting down...
10:14:09: Timeout waiting for remote process to f1n1sh.|

LIl °. Type to locate (Ctrl... 1 Iss... @82 2 Search... 3 Applica... 4 Compil... 5 QMLD... 6 Genera... 8 TestRe... #

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 (gqmake, compilers, debugger, etc...)
used to build a project.

File Edit Build Debug
Projects
» i@ gh7indemo

mmm
Welcome

Edit

-

Debug

ya

Projects

2]

Help

Open Documents

gh7indemo - Qt Creator

Launch Qt Creator

Select Tools - Options

Analyze BEEE Window Help

SARANl O Locate...
CH++
QML/JS
Tests

Code Pasting

Git
Form Editor

External
Diff

Ctri+K

Options...

+ File > Open
* File > Recent Files

Open a document

e or Project (Ctrl+0)

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 Build & Run

[i] Environment Kits = QtVersions Compilers Debuggers Qbs = CMake

Text Editor Projects Directory

% FakeVvim Current directory

@ Help ® Directory /homefghguest Browse...
0o Build and Run

'J Qt Quick Save all files before build v Clear old application output on a new run
¢: &Run v Always build project before deploying it Merge stderr and stdout

(8 Debugger v! Always deploy project before running it | Word-wrap application output

,ﬁ( Designer Open Compile Output pane when building Limit application output to | 100000 |%| lines
Bl Analyzer +¥| Open Application Output pane on output when running

Version Control Open Application Output pane on output when debugging

I Devices Always ask before stopping applications

Code Pasting Stop applications before building: | None -

m Test Settings Default build directory: tProject:Name}-%{CurrentKit:FileSystemName}-%{CurrentBuild:Name}")}

</ Apply || % cancel

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 Devi
@ Environment Devices | Android | QNX |
Text Editor Device: [Loal PC (default for Desktop) = ]I — m
° I Remove
% FakeVim SrET
Name: Local PC Set As Default
@ Help

Type: Desktop

{} C+t Auto-detected: Yes (id is "Desktop Device™) Show Running Processes. ..

,‘ Current state:  Unknown
< | Qt Quick

[Q}* Build & Run
Q Debugger

j Designer
! Analyzer

Bj Version Control

5'5‘ Code Pasting

Testing

Type Specific

OK l [ Cancel ] [ Apply ]

46 Grayhill



-
[ Device Configuration Wizard Selection

Available device types:

Generic Linux Device |

QMK Device

(start wizard ] |  cancel

e Select “Generic Linux Device”
e Click “Start Wizard”

Grayhill
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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:

The username to log into the device: I[root l l

The authentication type: ® Password Key Agent
The user's password:

The file containing the user’s private key:

e Populate the fields as illustrated above

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

e Click “Next”
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Summary ;
!
Connection The new device configuration will now be created. :
In addition, device connectivity will be tested.
P Su mmary

< Back Cancel

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

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

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

Device test Finished successFully.

l * Close '

e Click “Close”
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Filter Devices
[i] Environment Devices | Android QNX
Text Editor Device: | 3Dxx Target (default For Generic Linux) - Add...
g FakeVim General Remove
@ Help Name: 3Dxx Target
{} C+i Type: Generic Linux Test
< QtQuick Auto-detected: No Show Running Processes...
[ o . Current state: Unknown
U Build & Run Deploy Public Key...
@ Debugger Type Specific
X Designer Machine type: Physical Device

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

= Host name: gmd 5SH port: | 22 + || Check host key

Version Control

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

| Username: root

Code Pasting

Password: Show password
@ Test Settings

Create New... =

</ Apply || % cancel

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

Filter Devices
() Environment Devices | Android = QNX
Text Editor Device: | 3Dxx Target (default for Generic Linux) - Add...
g FakeVim General Remove
Hel
@ P | Name: 3Dxx Target ||
{} C+t Type: Generic Linux [ Test ]
<. Qt Quick LRI s show Running Processes...
o ) Current state:  Unknown
[()‘ Build & Run Deploy Public Key...
@ Debugger Type Specific
X Designer Machine type: Physical Device
Authentication type: ® Password Key Key via ssh-agent
B Analyzer -
= @ost name: gmd l 5SH port: | 22 % || Check host key
Version Control
Free ports: 10000-10100 [T‘lmeout: 20s = ]
, ,
- Username: rook
| Code Pasting
Password: Show password
m Test Settings
Create New... =
« 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

7 Options X

[Filter

@ Environment
Text Editor

.\,] Gt Quick

Build & Run

General Kits Qt Versions

Compilers Debuggers Qbs

CMake

Mame Type
¥ Auto-detected
v C
MinGW 5.3.0 32bit for C
v C++
MinGW 5.3.0 32bit for C++ MinGW
¥ Manual
C

C++

MinGW

Add hd
MinGW |
GCC
Clang  * Cor

I

Custom  #
Qcc

(4 Build & Run

Q Debugger
f Designer
[! Analyzer

Bl .
Version Control
E Devices
Code Pasting

Ok Cancel Apply

Populate the fields as illustrated

ARM-GCC
Click “Browse...” and navigate to the desired file

e “Name’”
e “Compiler path:”

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
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™ Choose Executable

© Recent

@ Home

[ Desktop
[0 Documents
v Downloads
dd Music

A Pictures
' Videos

M sf_vmshare | &

+ Other Locations

4| [ opt OSELASToolchain-2013.12.3  arm-cortexad-linux-gnueabi | gcc-4.8.3-glibc-2.18-binutils-2.24-kernel-3.12-sanitized ' bin

Name

& arm-cortexag-linux-gnueabi-addrzline
arm-cortexag-linux-gnueabi-ar
arm-cortexas-linux-gnueabi-as
arm-cortexag-linux-gnueabi-c++
arm-cortexas-linux-gnueabi-c++filt
arm-cortexag-linux-gnueabi-cpp
arm-cortexadg-linux-gnueabi-elfedit
arm-cortexag-linux-gnueabi-g++
arm-cortexad-linux-gnueabi-gce
arm-cortexag-linux-gnueabi-gcc-4.8.3
arm-cortexa9-linux-gnueabi-gcc-ar
arm-cortexag-linux-gnueabi-gce-nm
arm-cortexag-linux-gnueabi-gcc-ranlib

RSP YUY S S

(e 66666 $

P e e

-~  Size Maodified
4.2 MB 4Dec
4.3 MB 4Dec
6.3 MB 4Dec
2.8MB  4Dec
4.1 MB 4Dec
2.8MB  4Dec
108.3kB 4Dec
2.8MB  4Dec
2.8 MB 4 Dec
28MB  4Dec
151.2kB 4 Dec
150.9kB 4Dec
150.9kB 4 Dec

AllFiles v

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

7 Choose Executable
< v 4

Organize v

> 3 Quick access
> d@a OneDrive
> O This PC

> |_j Metwork

» ThisPC » OS(C) » OtGhSupport » gecc-linaro-2013 » bin

Mew folder

Name

[85] arm-linux-gnueabi-cwp.exe

[5] arm-linux-gnueabi-elfedit.exe
[ arm-linux-gnueabi-g++.exe
[#] arm-linux-gnueabi-gcc.exe

[#5] arm-linux-gnueabi-gecc-4.8.3.exe

[5] arm-linux-gnueabi-gece-ar.exe

Date modified

1/18/2018 7:26 PM
1/18/2018 7:26 PM
1/18/2018 7:26 PM
1/18/2018 7:26 PM
1/18/2018 7:26 PM
1/18/2018 7:26 PM

Type

Application
Application
Application
Application
Application

Application

] Search bin y-l

=~ M @
Size
3,837KB
965 KB
619 KB
617 KB
617 KB
42 KB ]

File name: arm-linux-gnueabi-gcc.exe

v| All Files (%) ~

Click

“ABI."

“Open”

Select “arm-linux-generic-elf-32bit”

The configuration portion of the screen should look similar to:

Grayhill
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(T Options X
[Fitter | Build & Run
[i] Environment General Kits Qt Versions Compilers Debuggers Qbs CMake
Text Edlitor Name Type Add -
v Auto-detected
Clone
g FakeVim v C
MinGW 5.3.0 32bit for C  MinGW Remove
@ Help ARM GCC (Linaro 2013) GCC
v C+s
{} Cer MinGW 5.3.0 32bit for C++ MinGW
ARM G++ (Linaro 2013) GCC
4-] Gt Quick v Manual
v C
[05 Buitd & Run P acc
a Debugger
, ) L rame: = |
1 Designer
l Compiler path: |C:\,QtGhSupport\goc—linaro—ZO13\bin\arm-linux-gnueabi-goc.exe I
E Analyzer
Platform codegen flags: |
Tul .
Version Control Platform linker flags: |
' Devices I&BI: arm-inux-generic-elf-32bit vl arm = - linux ~ |- generic
Code Pasting
Apply
Repeat the above steps for GCC>C++
(T Options X
[Fitter | Build & Run
[i] Environment General Kits Qt Versions Compilers Debuggers Qbs CMake
Text Edlitor Name Type Add -
ARM GCC (Linare 2013) GCC
Clone
g FakeVim V¥ G+
MinGW 5.3.0 32bit for C++ MinGW Remaove
@ Help ARM G++ (Linaro 2013) GCC
v Manual
{} Co+ v C
GCC GCC
< o quick v Cos
GCC GCC
[05 Buitd & Run
a Debugger
2 R MName: |ARM-G++
1 Designer
Compiler path: |C:\,QtGhSupport\goc—linaro—ZO13\bin\arm-linux-gnueabi-c++.exe
E Analyzer
Platform codegen flags: |
Version Control Platform linker flags: |
' Devices ABIL: arm-inux-generic-elf-32bit - | arm = - linux ~ |- generic
Code Pasting

Click “Apply”
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Debugger

Select the “Debuggers” tab

Click

“‘Add”

Populate the fields as illustrated

“‘Name:” 3Dxx Target Debugger

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

previous directory)

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

™ Choose Executable

Recent
Home
Desktop
Documents
Downloads
Music
Pictures

Videos

DaP¢<¢DODNFB O

sf_vmshare | &

+

Other Locations

« | [ opt| OSELAS.Toolchain-2013.12.3 | arm-cortexad-linux-gnueabi | gcc-4.8.3-glibc-2.18-binutils-2.24-kernel-3.12-sanitized ' bin  »

Name

% arm-cortexa®-linux-gnueabi-gcc

@ arm-cortexag-linux-gnueabi-gcc-4.8.3

& arm-cortexag-linux-gnueabi-gcc-ar

< arm-cortexag-linux-gnueabi-gcc-nm

& arm-cortexag-linux-gnueabi-gcc-ranlib

& arm-cortexag-linux-gnueabi-gcov

4 arm-cortexaS-linux-gnueabi-gdb

@ arm-cortexag-linux-gnueabi-gprof

< arm-cortexag-linux-gnueabi-ld

< arm-cortexas-linux-gnueabi-ld.bfd
arm-cortexag-linux-gnueabi-nm

& arm-cortexag-linux-gnueabi-objcopy

< arm-cortexas-linux-gnueabi-objdump

& arme-rartevaglinuv-anueahi-ranlih

~  Size
2.8MB 4 Dec
2.8MB 4 Dec
151.2kB 4Dec
150.9kB 4 Dec
150.9kB 4 Dec
1.6 MB 4Dec
25.8MB 4 Dec
4.7 MB 4 Dec
5.8 MB 4Dec
5.8 MB 4 Dec
4.2 MB 4Dec
5.2MB 4Dec
6.0 MB 4 Dec
4 3IMR ANDear

Modified

AllFiles -

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

[ Choose Executable x
-+ » ThisPC » OS(C) » OtGhSuppoert » debugger » v O Search debugger 0
Organize + New folder ==~ ™ @
~ Name Date modified Type Size ~
& Quick access
lib 313/2018 1:13PM Filefolder
4@ OneDrive [#5] gdb-arm-none-linux-gnueabi.exe Application 3,618 KB
& This PC libexpat-1.dll 4/21/201210:27 AM  Application extens... 429 KB
o libicomy-2.dll 4/21/201210:27 AM - Application extens... 1,228 KB
R b [ R S 401100 AT AR [T A 27 wn b
File narme: |gdb-arm-none-Iinux-gnueabi.exe v| All Files (%) ~
. « ”. . . . e
e Click “Open”; the configuration portion of the screen should look similar to
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[ Cptions | o] |

Filter Build & Run
B trvironment | Gereral [ kits | Qtversions | Compiers || Debuggers J| qbs | Qvake |
Text Editor Name Location Type l Add '

4 Auto-detected
g FakeVim GMNU gdb 7.10.1 for MinGW 5.3.0 32bit  CAQt\Tools\mingw530_32\bin\gdb.exe GDB
Systern GDB at c\MinGW\bin\gdb.exe c\MinGW\bin\gdb.exe GDB

@ Help 4 Manual

{} 3Dxx Target Debugger CAQt\QtSupport\debugger\gdb-ar lis g bi.exe GDB
C+

.{:J Qt Quick

| 0% suia & run
I 6 Debugger

| . . Designer
j I Mame: 3Dxx Target Debugger '
. Analyzer

IPaﬂ'l: C:\Qt\QtSupport\debugger \odb-arm-noneinux-gnueabi.exe I
—
i Version Control
Type: GDB
' Devices ABIs: arm-inux-generic-elf-32bit
Code Pasting Version: 7.4.0
(|

m Testing Working directory:

Lo o= ) )

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

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

Navigate to the gmake version associated with the library

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

Recenkt 4 | € | usr| local | QE5.9.3-2Dxx | bin | »

Home MName -  Sjze mModiFied

Desktop 4 qgmake 35.3 MB 10:49
Documents

Downloads

Music

Pictures

Videos

sFf_vmshare | &

+ Di@s¢DRABO

Other Locations

gmake ~

Cancel I open I

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

77 Select a gmake Executable X
“ v 4 » ThisPC » OS(C) » OtGhSupport » gmakelnstall > bin ] Search bin y-l

Organize « Mew folder =« 0

~
~ Name Date modified Type Size
& Quick access
[15] gmake.exe 3/8/2018 2:46 PM Application 3,845 KB

@ OneDrive

= This PC

= Mohanrl W

File name: | gmake.exe v| gqmake (gmake®) e

e Click “Open”
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e Update “Version name:” to “Qt-5.12.2-3Dxx”

07 Options
|Filter Build & Run
@ Environment General Kits Compilers Debuggers Qbs CMake
Text Editor Mame gmake Location Add...
v Auto-detected
. . . . Remaove
% FakeVim Ot 5.9.3 MinGW 32bit C\Ot\3.9.3\mingw33_32'\bin\gmake. exe
~ Manual
@ Help Qt-5.9.3-3Dxx CAQtGhSupport\q INbin\ exe Clean Up
{} Ce+
._’\,] Qt Quick
m Build & Run
Q Debugger
f Designer
! Analyzer
- eersionpame;lot-s.0.330:0c ) Ao
Version Control
lgmake location: C:\OtGhSuppartigmakelnstalllbin ‘Emake.exe' Browse...
n Devices
Code Pasting Qt version 5.9.3 for Embedded Linux Details
Cancel Apply
Kit

Select the “Kits” tab

Click “Add”

Populate the fields as illustrated

“‘Name:”
“Device type:”

Qt-5.12.2-3Dxx

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

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

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

| ® Recent 1 | fixghguest  GrayhillDisplayPlatform  sysroot-target P I
@ Home Name -~  Sjze Modified
[ Desktop W include 8 Dec
[ Documents = Ifernel—headers 8Dec

& lib 8 Dec
<, Downloads & usr 8 Dec
dd Music
I3 Pictures
vl Videos
M s vmshare | &

+ Other Locations
AllFiles =
e Click “Open”
o C:\QtGhSupport\GrayhillDisplayPlatform\sysroot-target

[ Choose Directory *
« =3 -~ 4 » ThisPC » 0S(C) » CGtGhSupport v O Search QtGhSupport r
Organize « MNew folder == - o

™ Name : Date modified Type Size 2
st Quick access Perled 3/13/20181:13PM  File folder
& OneDrive Python27 20 File folder
gmakelnstall File folder
= This PC targetRootFiles File folder

i Metwnrl v targetSysroot File folder v

Folder: | targetSysroot
| Select Folder | Cancel

e Click “Select Folder”
“Comopiler: C:”  Select “ARM-GCC” from the pick list

“Compiler: C++:” Select “ARM-G++” from the pick list
“‘Debugger:” Select “3Dxx Target Debugger” from the pick list

“Qt version:” Select “Qt-5.12.2-3Dxx” from the pick list
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N.B. The selected names must match those used when creating the

various kit sub-components

77 Options X
[Fitter Build & Run
@ Environment General @ Qt Versions Compilers Debuggers Qbs CMake
Text Editor Name W
v Auto-detected Clone
% FakeVim 3 Deskiap Qt 5.9. 3 MnGW 32bi¢ (defzult)
* Manual Remave
@ Help L gt-5.9.3-3000¢
Make Default
{} C++
p ) Name: |0t-5.9.3-30:x =
.{vl Qt Quick '— |
File system name: | |
[05 suild & Run
I Device type: Generic Linux Device l ~
a Debugger Device: 3Dxx Display (default for Generic Linux) - Manage...
ﬁ Designer I Sysroot: |C:‘;QKShSuEEortsiargeiSysroot I | l Browse... '
! Analyzer C ARM-GCC -
Compiler: Manage...
[ .
Version Control C++: [ARMG hd
Environment: No changes to apply. Change...
' Devices
) l Debugger: GNU gdb 7.10. 1 for MinGW 5.3.0 32bit I - Manage...
{.j| Code Pasting
I Qt version: Qt—5.9.3—30xx| =7 Manage...
@ Testing
Qt mkspec:
CMake Tool: s Manage...
CMake generator: <none > - <none:, Platform: <none, Toolset: <none = Change...
CMake Configuration CMAKE_CXX_COMPILER:STRING =%:{Compiler:Executable:Cxx}; CMAKE_C_COMPILER:STRING=... | Change...
Additional Qbs Profile Settings Change...
| ok J| cancel Apply

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

The Grayhill support package contains 2 sample demo projects:

e GrayhillExamples/ghQmIDemo (linux kernel 3.0.35)
e GrayhillExamples/ghQmIDemo4115 (linux kernel 4.1.15)

Demo project ghQmlIDemo is intended for the -100 Series of 3D50, 3D70, and
3D2104 displays running linux kernel 3.0.35.

Demo project ghQmIDemo4115 is intended for the -200 Series of 3D50, 3D70,
3D2104, and 3D101 displays running linux kernel 4.1.15.

This section details how to setup and configure the ghQmiIDemo4115
example project for the target (3Dxx).

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.

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

Projects -+ New Project [ Open Project

Examples Sessions Recent Projects

- 1@ default (current session
Tutorials

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

Get Started Now

& Qt Account

- Online Community

m Blogs

9 User Guide

£ Typeto locate (Ctrl+K) SS... 2 3 Applic.. 4 Compil... 5 Debug.. & Genmer..
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e An “Open File” dialog window will appear

e Navigate to the 3Dxx Demo project’s “.pro” file for either Linux or Windows
as illustrated below
o [/home/GrayhillExamples/ghQmIDemo4115

Recent 4 | firghgquest | GrayhillExamples ghQmlDemo4115

e MName 4  Sjze Modified
Desktop w gml 13:41
Documents
Downloads

Music

Pictures

Videos

©
far
=
D
dd
0]
.
|

sf_vmshare | &

All Projects -

Cancel Open

o C:A\QtGhSupport\GrayhillExamples\ghQmIDemo4115

0€ Open File
« v 1 « (QtGhSupport * GrayhillExamples > ghQmiDemo4115 » ' (@] 2 Search ghQmIDemo4115
Organize ¥ New folder == ~ [ e
N
= This PC ~ Name Date modified Type Size
3 3D Objects aml 12/17/2020 3:52 PM File folder
I Desktop P ghQmiDemo4115.pro 12/17/2020 3:50 PM Qt Project file 4 KB
Documents
¥ Downloads
J” Music
[= Pictures
E Videos
g.05(0) o
File name: |ghQmIDemo4115.pro V| All Projects (CMakelLists.txt*.cre ~
e Click “Open”

Grayhill 63



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)

ghQ@mlDemo4115 - Qt Creator

Eile Edit Build Debug Analyze Tools Window Help

Manage Kits... m Configure Project
Welcome 3

The Following kits can be used for project ghQmlDemo4115:

E N . The project ghQmiDemo4115 is not yet configured.
Edit Active Project Qt Creator uses the kit Qt-5.9.3-3Dxx to parse the project.

ghQmlDemo4115 ¥ Type to filter kits by name...

Import Existing Build... B select all kits
. v| & Desktop Qt 5.12.2 GCC 64bit Details ~
Build & Run
Projects ] T Qt-5.12.2-3Dxx Details =
o ]
> © Import Build From... Details ~
P Project Settings FE—
- Configure Project
l;l » Editor
Code Style

Unconfigur...
el Dependencies
Clang Code Model
Clang Tools

6 GeneralMes... 8 TestResults 3 o

P Type to locate (Ctrl... 1 Issues 2 Search Results 3 Application ...

4 Compile Out... 5 QML Debugg...

“Desktop Qt 5.12.2 GCC 64bit”

For Linux:

e Expand by clicking on “Details”
o Unselect “Release”

o Unselect “Profile”

For Windows:

e Expand by clicking on “Details”
o Unselect “Debug”

o Unselect “Profile”

N.B. It is recommended that for Windows Desktop builds, ‘Debug’ configuration
not be used. An issue has been observed when running the Debug configuration
in which a "Cannot load library" error for gtquickcontrolsplugind.dll has occurred.
The demo project has been configured with the Debug build removed.
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“Qt-5.12.2-3Dxx”
e Expand by clicking on “Details”

e Select “Qt-5.12.2-3Dxx” (this selection will select the three boxes below)
o Unselect “Release”

o Unselect “Profile”

Linux Reference

ghQmlDemo4115 - Qt Creator

t Build Debug Analyze Tools Window Help

Manage Kits... m Configure Project
Welcome 3
E " The fFollowing kits can be used for project ghQmiDemo4115:
. . R The project ghQmiDemo4115 is not yet configured.
e Active Project Qt Creator uses the kit Qt-5.9.3-3Dxx to parse the project.
ghQmlDemo4115 v Type to Filter kits by name...
. Import Existing Build... v Select all kits
1 ¢ A
Debug . v| B Deskth t 5.12.2 GCC 64bit Details ~
Build & Run pQ
pr{;" @ v/ Debug Jest/GrayhillExamples/build-ghQmlDemo4115-Desktop_Qt_5_12_2_GCC_64bit-Debug | Browse...
0 o Release pst/GrayhillExamples/build-ghQmlDemo4115-Desktop_Qt_5_12_2_GCC_64bit-Release | Browse...
=
Help Profile  fest/GrayhillExamples/build-ghQmlDemo4115-Desktop_Qt 5_12_2_GCC_64bit-Profile | Browse...
Project Settings
v| B Qt-5.12.2-3Dxx Details -
Editor
Code Style . .
. v/ Debug || /home/ghguest/GrayhillExamples/build-ghQmlDemo4115-Qt_5 12_2_3Dxx-Debug Browse...
Dependencies
Clang Code Model Release |/home/ghguest/GrayhillExamples/build-ghQmlDemo4115-Qt_5_12_2_3Dxx-Release || Browse...
ghQm...4115
l:_l Clang Tools Profile  J/home/ghguest/GrayhillExamples/build-ghQmlDemo4115-Qt_5_12_2_3Dxx-Profile Browse...
g ) —
configur...
o s Import Build From... Details ~
[ Configure Project ]
P, Type to locate (Ctrl... 1 Issues 2 Search Resu... 3 Application... 4 Compile Ou... 5 QMLDebug... 6 GeneralMe... 8 TestResults 2
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Windows Reference

08 ghOmlDemo4115 - Ot Creator

bug Analyze Tools Window Help

Manage Kis... Configure Project
Welcome O
- The following kits can be used for project ghQmiDemo4115:
E . . |T'-_:pe to filter kits by name...
Edit Active Project
' [ select all kits
ghQmlDemo4115 w
2 Desktop Qt 5.12.2 MinGW 32-bit Details «
Import Existing Build. ..
‘.' . [ pebug LGrayhiIIExampIes\,buiId-gthIDemo411S-Desktop_Qt_5_12_2_MinG\"a’_32_bit—Debug | Browse. ..

Debug Build & Run - - - -
Release ‘rayh|IIExamples\,bulld-gthIDemo411S-Deskhop_Qt_S_1Z_Z_MlnGW_32_b|t-ReIease | Browse. ..

L+] [ profile LGrayhiIIExampIes\,build-gthIDemo4115-Deskhop_Qt_5_12_2_MinGW_32_bit—ProﬁIe | Browse...
Projects o
. . [0 2 ot-$12.2-30%x Details 4
Project Settings
Help
Editor Debug ‘C:\,QtﬁhSupport\,GrayhiIIExamples\,build-gthIDemo4115-Qt_5_12_2_3Dxx-Debug | Browse. ..
ghQm..4115
LI Code Style [ release ‘C:\,QtﬁhSupport\,GrayhiIIExamples\,build-gthIDemo4115-Qt_5_12_2_3Dxx-ReIease| Browse...
I:_‘ » Dependencies - ;
K [ profile ‘C:\,QtGhSupport\,GrayhlIIExamples\,bulld-gthIDemo4115-Qt_5_12_2_3Dxx-ProﬁIe | Browse. ..
Fr— Environment
igu...
~red Clang Code Model
Import Build From... Details ¥
Clang Tools
Testing
£ Typeto locate (Ctrl+K) ssues 2 .. 3/ il.. 5 QMLD..

e Click “Configure Project’
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anm
Welcome

Edit

o
"
Debug

ya

Projects

@

Help

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

ghQ@mlDemo4115 - Qt Creator
Eile Edit Build Debug Analyze Tools Window Help

Manage Kits... }% Build Settings
Edit build configuration: |Debug ~ Add - | Remove | Rename.. | Clone...
Active Project General
ghQmlDemo4115

Import Existing Build... Shadow build: [

Build & Run

Build Steps
&1 Desktop Qt 5.12.2 GCC 64bit
/7 Build qmake: gmake ghQmlDemo4115.pro -spec devices/linux-imx6-g++ CONFIG+=debug COl Details ~
» Run
Make: make -j1 in fhome/ghguest/GrayhillExamples/build-ghQmlDemo4115-Qt_5_12_2. Details ~

G Qt-5.12.2-3Dxx
Add Build Step -

» Run
@ Clean Steps
Project Settings Make: make clean j1 in /home/ghguest/Grayhil[Examples/build-ghQmlDemo4115-Qt_5_12_2_: Details ~
Editor Add Clean Step ~
Code Style
Dependencies Build Environment
Clang Code Model
Clang Tools Use System Environment Details ~
P Type to locate (Ctrl... 1 Issues 2 Search Results 3 Application... 4 Compile Out... 5 QML Debugg... 6 GeneralMes... 8 TestResults =

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.

Build directory: |/home/ghguest/GrayhillExamples/build-ghQmlDemo4115-Qt_5_12_2 3Dxx-Debug || Browse...

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)

Grayhill
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Build

This section describes how to configure the ghQmIDemo4115 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 kernel=4"

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.

ghQmlDemo4115 - Qt Creator
File Edit Build Debug Analyze Tools Window Help

Manage Kits... }& Build Settings

elcame Edit build configuration: Debug ~ Add | Remove |Rename.. | Clone..
=]

Edit Active Project General

ghQmlDemo4115
Shadow build: v
Build directory: |/home/ghguest/GrayhillExamples/build-ghQmlDemo4115-Qt_5_12_2_3Dxx-Debt iz | Browse...

Import Existing Build...

Build & Run

Build Steps
2 Desktop Qt 5.12.2 GCC 64bit
> Build Custom Process Step Details «
P Run Command: /bin/touch Browse...
% Arguments: /home/ghguest/GrayhillExamples/ghQmlDemo4115/buildinfo.c
¥ Run working directory: |%{buildDir} fn | Browse..
3
. . Custom Process Ste Details ~
Project Settings P ctalls
Editor Command: /home/ghguest/GrayhillExamples/ghQmlDemo4115/cfgTarget Browse...
Code Style Arguments: Ge
Dependencies o —
Clang Code Model Working directory: |%{buildDir} Browse...
Clang Tools
make ghQmlDemo4115.pro -spec devices/linux-imx6-g++ CONFIG+=debug COl @ ~ ~ X
gmake build configuration: Debug
Additional arguments: I hw_present=yes target=3D70 kernel=4 I

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: Jusr/local/Qt-5.12.2-3Dxx/bin/qmake fhome/ghguest/GrayhillExamples/
ghQmlDemo4115/ghQmlDemo4115.pro -spec devices/linux-imx6-g++
CONFIG+=debug CONFIG+=gml|_debug hw_present=yes target=3D70 kernel=4
&& lusr/bin/make amake all %

£ Type to locate (Ctrl... 1 Issues 2 Search Results 3 Application... 4 Compile Out... 5 QML Debugg... 6 GeneralMes... 8 TestResults % =

The above image also shows two custom steps, the first used for versioning and
the second for camera configuration.

Kernel 4.1.15 supports multiple camera views on the 3D70, 3D2104, and 3D101.
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The camera configuration for demo project ghQmIDemo4115 is given in the
cfgTarget custom step by specifying one of the following for Arguments:

(only 1 camera can be selected for display)
(2 cameras can be displayed simultaneously)

single

e multi

Windows Reference

G€ ghQmiDemo4115 - Qt Creator

File Edit Build Debug Analyze Tools Window Help

Build Settings

Manage Kits...
Edit build configuration: |Debug Add - Remove Rename... Clone...
Active Project General
ghQmiDemo4115 -
Import Bxisting Bulld... Shadow build:
W Build directory: [cha t hQmiDemo4115-Qt_5_12_2_3Ds«-Debug Browse...
Deb :
gl Build & Run Separate Debug Info: Leave at Default v
> ’ QML debugging and profiling: |Enable v
Projects 2 Desktop Qt 5.12.2 MinGW 32...
— Might make your application vulnerable.
0 7 Build Only use in a safe environment.
Help » Run Qt Quick Compiler: Leave at Default
2 Qt-5.12.2-3Dxx
/ Build Build Steps
P Run
Details «

qmake: gmake.exe ghQmlDemo4115.pro

Project Settings qmake build configuration: | Debug

8|

Editor
Code Style
Dependencies

Environment

| Additonal arguments:

hvi_present=yes target=3070 kernel=4

Effective qmake call:

cQ [
Q " QmiDemo4115\ghQmiDemod115.pro -spec devices\linux-imxg-g++
"CONFIG+=debug" "C! =qml_debug" hw_present=yes target=3D70 kernel=4 && C:/Qt/Tools/

g
mingw730_32/bin/mingw32-make.exe qmake_all

Clang Code Model

Clang Tools
Testi Make: mingw32-make.exe -j12 in C:\QtGhSupport\GrayhillExamplesibuild-ghQmIDemo4115-Qt_5_12_2_: Details &
esting
| override make: |cr\@t\Tools\mingw730_32\bin\mingw3z-make.exe | fe || Browse...
Make arguments:
Parallel jobs: [] Override MAKEFLAGS
Disable in subdirectories: [ ]
Add Build Step ~
Clean Steps
Make: mingu32-make.exe clean -j12 in C:\QtGhSupport\GrayhillExamples\build-ghQmiDemo4115-Qt_5_12_2_30: Details «
| Override make: |c:\Qt\Tools\mingw730_32\bin\mingw32-make.exe | Fo| | Browse...
Make arguments: [ctean
Farallel jobs [] Override MAKEFLAGS
hQ...115
i Disable in subdirectories: []
=,
Debug Add Clean Step ~
> Build Environment
Use System Environment and Details =
Set Path to C:\QtGhSupport\gcc-linare-2013\bin;C: bin;C: \gcc-fing DSt
3 Application Ouiput 4 Compile Output 5 QML Debugger Console 6 General s =

Search Result:

A, Type to locate (Ctrl+...

Build Steps

¢ Additional arguments (see Linux screen capture above)

Override make - C:\Qt\Tools\mingw730_32\bin\mingw32-make.exe
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Clean Steps

e Override make - C:\Qt\Tools\mingw730_32\bin\mingw32-make.exe

Build Environment

e Path Append ;C:\Qt\5.12.2\mingw730_32\bin

N.B. An issue has been observed when using Qt Creator for Windows where the
compile will fail with an error similar to:

mingw32-make: =+ [Makefile:483: gre_gml.cpp] Error -1073741701
mingw32-make: #=%= Waiting for unfinished jobs....
mingw32-make: *+*= [Makefile:758: moc_disp3dxx.cpp] Error =1073741701

This issue has been observed with Qt Creator running on Windows; it has not been

observed with Qt Creator running on the Linux VM.

At the time of this document writing, a solution has not been found, as the issue
appears to be with tools not controlled by Grayhill.
However, Grayhill has found the following potential (albeit temporary) workaround
will usually eliminate the error and get the compile working again:
e Reboot the development PC
-OR-
e Uninstall and re-install Qt

s that
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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:

o Files to deploy:
Local File Path

Deploy to Remote Linux Host (default)
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.

ghQmlDemo4115 - Qt Creator o)
Eile Edit Build Debug Analyze Tools Window Help

Manage Kits...

[> Run Settings

Deployment
Active Project Method:

Deploy to Rem: ~ Add Rename...

ghQm...4115

2.

Debug

>
E

ghQmlDemo4115

Import Existing Build...

Build & Run

& Desktop Qt 5.12.2 GCC 64bit
/" Build
P Run

& Qt-5.12.2-3Dxx

Project Settings

Files to deploy:

Local File Path Remote C
/home/ghguest/GrayhillExamples/ghQmlDemo4115/gml Jopt/ghQ
/home/ghguest/GrayhillExamples/build-ghQmlDemo4115-Qt_5 12_2 3Dxx-Debug/ghQmlDemo4115 Jopt/ghQ

] D

Details ~

Check For free disk space

Kill current application instance

Upload Files via SFTP

Incremental deployment

Ignore missing files

Editor Add Deploy step ~
Code Style
Dependencies
Clang Code Model Run
Clang Tools Run configuration: ghQmlDemo41 ~ Add Rename... Clone...
Executable on device: Jopt/ghQmlDemo4115/bin/ghQmlDemo4115
Alternate executable on device: Use this command instead
Executable on host: /home/ghguest/GrayhillExamples/build-ghQmlDemo4115-Qt_5 12_2_3Dxx-Deb:
Command line arguments:
Working directory: Browse...
Run in terminal
Forward to local display
1 Issues 2 Search Results 3 Application... 4 Compile Out... 5 QML Debugg... 6 General Mes... 8 TestResults #
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Save! File > Save All

ghQmlDemo4115 - Qt Creator

|51z} Edit Build Debug Analyze Tools Window Help

< New File or Project... Cerl+N
=1 Open File or Project... Ctrl+0
Open File With...
Recent Files ’
Recent Projects »
Sessions »

Close Project "gh@QmlDemo4115"
Close All Files in Project "ghQmlDemo4115"
Close All Projects and Editors

save All Ctrl+shift+s

=
Exit Ctrl+Q
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e Build options

) ealfo
Debug Analyze Tools Window Help

File Edit gl

A Build All Ctrl+shift+B

 Build Project "ghQmlDemo4115" Ctrl+B |
Generate Compilation Database for "ghQmlDemo4115"

Run gmake
Deploy All
Deploy Project "ghQmlDemo4115"
“2 Rebuild All
Rebuild Project "ghQmlDemo4115" I

&=+ Clean All
{ cClean Project "ghQmlDemo4115" |

Ctrl+R |

P Run
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

Grayhill



e Build and Run the image for the target by clicking the green triangle

Application Output

ghQmlDemo4115 (on 3Dxx Display) %

13:42:10: Starting /opt/ghQmlDemod115/bin/ghQmlDemod11s ...
QUL debugging is enabled. Only use this in a safe environment

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.
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Appendix C: Debugging

Let’s face it; code never initially does what it is supposed to do; but rather what it
was told to do! Luckily, Qt Creator has a built-in debugger!

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-debugqging.html

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

e Continue

e Stop

e Step Over <F10>

e Stepln <F11>

e Step Out <Shift>+<F11>

The debugger toolbar icon’s functions are also available under the Debug drop
down menu.
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e Load ghQmIDemo4115
e Select the “Edit” view
e Expand contents of ghQmIDemo4115 - QML - gml

ghQmlDemo4115 - Qt Creator
File Edit Build Debug Analyze Tools Window Help
<no document>

B ghQmlDemo4115.pro
i deployment
il Headers
it Sources
i@ Resources
&l QML
- [ qml Open a document
lanl Cabin.gml
lanl Camera.gml
lanl Camera_multi.gml
Camera_single.gml
Dashboard.gml
laml Lighting.gml
lanl main.gml
lanl main_org.gml
lanl MainMenu.gml
laml Music.gml
| ROUndMouseArea.¢
lnl ScreenFooter.gml
lnl ScreenHeader.gml
lanl ScreenSwipeArea.q-
)

1

L
Debug

}4

Projects

e

am

definition

e syste
ation

+ Drag and drop files h

ghQm...4115

General Messages

Project MESSAGE: Linux Host
Project MESSAGE: Building target version

Il ©. Type to locate (Ctrl... 1 Issues 2 Search Resu... 3 Application... 4 Compile O 5 QML Debug... 6 Mle... 8 TestResults =
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File Edit Build Debug Analyze Tools window Help
Projects S
~ iz ghQmiDemo4115

(v v v

Design
-
"

Debug

y 4

Projects

7]

ahQm..4115

The code begins to execute once compiled (the project may re-compile) and then

e Select “LightingForm.gml”
e Add a breakpoint by left clicking in the gutter

)

Lighting.qml (gml @ ghQmlDemo4115) - Qt Creator

L= ghQmlDemo4115.pro
i deployment
livl Headers
i Sources
li# Resources
&l QML
~ & qml
laml Cabin.gml
lanl Camera.qml
lanl Camera_multi.gml

|l Camera_single.qml

| Dashboard.gml
B Lighting.qml
laml Main.gml

lami main_org.gml
laml MainMenu.gml
laml Music.gml

|sm RoundMouseArea.¢

lanl ScreenFooter.gml
lanl ScreenHeader.gml

|l ScreenSwipeArea.q~
»

LIl . Type to locate (Ctrl...

at line

B Lighting.qml Line: 1, Col: 1

v Slider {
id : slider
kS : root.width + 0.875
¥ : root.height * 8.25
width 1 45
height : root.height * 0.60
opacity ;0
clip : false
orientation : Slider.NoSnap
to : 18
visible 1 true
stepSize HIp
spacing ;0
wheelEnabled: false
value : lightingRectangle.intensity
v onValueChanged: {
L tractor.source = "images/Lighting_" + (volue*1@) + ".png"

}
} // end slider
} // end image

- Connections {

target
onLightingButtonlPressed
onLightingButton2Pressed
onLightingButton3Pressed
onLightingButtonaPressed
onLightingButtonSPressed

: disp3dxx

: swipeView.setCurrentIndex (1)
: swipeView.setCurrentIndex (2)
: swipeView.setCurrentIndex (3)
: swipeView.setCurrentIndex (@)
: swipeView.setCurrentIndex (6)

General Messages F o

Project MESSAGE: Linux Host
Project MESSAGE: Building target version

1 Issues 2 Search Resu... 8 TestResults +

3 Application ...

4 Compile Ou... 5 QML Debug... 6 General Me...

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

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

36 (tractor.source =
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Lighting.qml (qml @ ghQmlDemo4115) - Qt Creator
File Edit Build Debug Analyze Tools Window Help

Projects T @ B @ « B Lighting.gml +| x onValueChanged % | Line: 36, Col: 17 B+ LW Value =
~ liz ghQmlDemod115 - touchDragThresholdChanged touchDragThre
| = ghQmlDemo4115.pro T Slider { , transform .
+ i3 deployment id i slider transformorigin 4
R m} Head, * r"“t"r“'“ft: po.8s transformOriginChanged transFormOrigi
lin Headers Y root.height « .25 » transformOriginPoint
* [ Sources wdth - i transitions
+ [{@ Resources height root.height * .60
o opacity 0
- I QML clip false value 8
~ & qml orientation : Slider.NoSnap value; valueA
|om Cabin.gml 10 valueChanged valuechanged
|- Camera.gml :“‘E vertical false

|su Camera_multi.gml verticalCenter

|m Camera_single.gml Bfalse Verti(alPadding 6 "
4 " Dashboard.qml i lightingRectangle.intensity verticalPaddingChanged verticalPadding
Projects 2 al s visible true
¥ Lighting.qml - onValueChanged: { visibleCchanged visiblechanged
9 |s=l main.gml & 36 tractor.seurce = "images/Lighting_" + (value+18) + ".png" + visibleChildren
|sui main_org.qml T X [ visibleChildrenchanged visibleChildrent
|sn MainMenu.gml }H “Q E"‘d;‘hde" visualFocus false
l.n Music.qml : snd mass visualFocusChanged visualFocusCha
|- RoundMouseArea.qn] - Connections { visualPosition 0.8 .
.o SereenFooter.qml 3 target : dispadxx visualPositionChanged visualPositionC
o onLightingButtonlPressed swipeView.setCurrentIndex (1) wheelEnabled false
faml ScreenHelader.qml onLightingButton2Pressed swipeView.setCurrentIndex (2) wheelEnabledChanged wheelEnabledc
lsnl ScreenSwipeArea.qrmy onLightingButton3Pressed swipeView.setCurrentIndex (3) width -
lsu Settings.gml onLightingButtondPressed swipeView.setCurrentIndex (@) [l D
+ i@ Other Files enLightingButtonsPressed : swipeView.setCurrentIndex (6) Name Value Type
" onLightingButton6Pressed : swipeView.setCurrentIndex (@)
onLightingButtonTPressed : swipeView.setCurrentIndex (5)

enLightingJoystickClockwise
Open Documents s B+ =

O ighting.gml

if (lightingRectangle.intensity++ > slider.to)
lightingRectangle.intensity = slider.to

Debugger * QML for "ghQmlDemo4115 (on 3Dxx Display)" * I% Threads Stopped. Views =
Level Function File Line

1 onValuechanged Lighting.gml 36

Number Function
*0 ...ueChanged

(Bl £. Type to locate (Ctrl... 1 Issues @ 2 Search Results 3 Application Output 4 Compile Output 5 QML Debugger Con... 6 General Messages 8 TestResults # -

e Execution will stop (the display will not update, as the breakpoint is at the
point where the lighting level image is loaded)
e 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
f “od S init.d
.d echa "#! fbindsh -1

* launchltApp
launchltApp

!chmud 70b launchitApp

“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 -l S12qtApp verify link creation

o/ init,df launchitApp

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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Appe

ndix 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, 3D101)
Camera driver

CAN driver

Digital 1/O driver

LCD

LCD Backlight

Grayhill
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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 libghio.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 GHIOLIB CHI1 (0x01)
#define GHIOLIB CH2 (0x02)

#define GHIOLIB MAX ANALOG IN (2)

#define GHIOLIB ANALOG 5V (0)
#define GHIOLIB ANALOG 15000HM (1)
#define GHIOLIB_ ANALOG 10V (2)
#define GHIOLIB ANALOG_50000HM (3)
#define GHIOLIB ANALOG 20MA (4)

#define GHIOLIB RET OK 0
#define GHIOLIB_ RET_ ERROR 1
#define GHIOLIB_RET NOTSUPPORTED 2

typedef struct ADCVALUES
{
uintl6_t adcch;
uintlé t adcvref;
uintl6é t adcstatus;
uintl6é_ t adcconfig;
} ADCVALUES, *PADCVALUES;

82

Grayhill



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 | infout | 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 inf/out | Description Values
int ch in Channel to read GHIOLIB_CH1
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

Grayhill

83




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)
{
gDebug ("ERROR (%d) doing ghiolib getDigOut on channel: %d\n",
gpioStatus, channel + 1);
}
gDebug ("Reading from channel %d is %d millivolts\n", channel + 1,
analogData.adcch) ;
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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, 3D101)

The Model 3D70, 3D2104, and 3D101 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 (Single camera)

The following describes the camera driver interface that is used with the 3.0.35
kernel. This interface allows only one camera input to be active at a time.

This interface can be used with the 4.1.15 kernel; however, for new designs it is
recommended that the multi-camera interface described later is used with display
models running the 4.1.15 kernel.

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:

e libghdrv.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, 3D70, and 3D101.
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Data Types
typedef struct SENSORPARAMS // Must be set according to camera input

type

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

} SENSORPARAMS, *PSENSORPARAMS;

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

#define FB DEV 0 (0) // GRAPHICS being sent to /dev/fb0
#define FB DEV 1 (1) // GRAPHICS being sent to /dev/fbl
//

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

#define VIDEO COLOR KEY BLACK  (0x00000000)

#define VIDEO COLOR KEY RED (0x00FF0000)

#define VIDEO COLOR KEY GREEN  (0x0000FF00)

#define VIDEO COLOR_KEY BLUE (0x000000FF)

#define VIDEO COLOR KEY YELLOW (OxO00FFFF00)

#define VIDEO COLOR _KEY CYAN (0x0000FFFF)

#define VIDEO COLOR KEY MAGENTA (0x00FFOOFF)

#define VIDEO COLOR KEY WHITE  (OxOOFFFFFF)

typedef struct DISPLAYPARAMS

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

// (must be divisible by 4)
unsigned int height; // window vertical size

unsigned int width; // window horizontal size
// NOTE: top + height must not exceed
// height of display
// and left + width must not exceed
// display width
unsigned int rotate; // 0-7, see below
unsigned int fg; // FOREGROUND or BACKGROUND +

// VIDEO COLOR_KEY xxx
} DISPLAYPARAMS, *PDISPLAYPARAMS;
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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
unsigned
unsigned

unsigned

int brightness; // 0-255

int saturation; // 0-255

int hue; // HUE_CODE_00, HUE CODE_7F,
// HUE_CODE_80

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 Number | 3D50 :1-2
3D70 :1-3
3D2104: 1-4
3D101: 1-4
int fbdev 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 b0, then video will be sent to fb1l and only
foreground mode is allowed. This is the default assumed if "fbdev" is missing.

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

e oOrigin

e window size

e rotation

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

Syntax
int Camera::setdisplayparams (PDISPLAYPARAMS p);
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

Brightness
Saturation
Contrast
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
PSENSORPARAMS psensor in refer to SENSORPARAMS structure
int Return value |0
Camera::show
Enables or disables the camera
Syntax
int Camera::show(int enable);
Type Name infout Description Values
int enable in Turn on/off camera 0 — disable
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 right

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) ;

Grayhill



Camera Driver Interface (Multi-camera)

The following describes the camera driver interface that is used with the 4.1.15
kernel. This interface allows multiple cameras to be displayed simultaneously.

e Up to 2 simultaneous cameras may be displayed for models 3D50 and 3D70.
Camera 1 and camera 3 cannot be displayed simultaneously.

e Up to 3 simultaneous cameras may be displayed for models 3D2104 and 3D101.
Camera 1 and camera 4 cannot be displayed simultaneously.

Data Types

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

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

//

#define VIDEO COLOR KEY BLACK  (0x00000000)
#define VIDEO COLOR KEY RED (0x00FF0000)
#define VIDEO COLOR _KEY GREEN  (0x0000FF00)
#define VIDEO COLOR_KEY BLUE (0x000000FF)
#define VIDEO COLOR KEY YELLOW (O0xO0FFFF00)
#define VIDEO COLOR KEY CYAN (0x0000FFFF)
#define VIDEO COLOR KEY MAGENTA (0x00FFOOFF)
#define VIDEO COLOR KEY WHITE  (OxOOFFFFFF)

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

Vertical flip

Horizontal flip

180

90 right

90 right with vertical flip

90 right with horizontal flip
90 left

N o o b w N P

typedef struct DISPLAYPARAMS
{

unsigned int top;
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unsigned
unsigned
unsigned
unsigned
unsigned

} DISPLAYPARAMS,

int
int
int
int
int

left;
height;
width;
rotate;

fg; // FOREGROUND or BACKGROUND + VIDEO COLOR KEY xxx
*PDISPLAYPARAMS;

typedef struct COLORPARAMS

{
unsigned
unsigned
unsigned
unsigned
} COLORPARAMS,

typedef struct
{
unsigned
unsigned
unsigned
unsigned
} SENSORPARAMS,

int

brightness;
saturation;
hue;
contrast;

*PCOLORPARAMS;

int
int
int
int

_ SENSORPARAMS

top;
left;
height;
width;

// 0=T

*PSENSORPARAMS;

enum camera system mode {
MODEO GR_FBO CAM FBO,
MODEl GR _FB1 CAM FBO LALPHA,
MODE2 GR_FB1 CAM FBO COLORKEY,
MODE3 GR_FBO CAM FB1 LALPHA,
MODE4 GR _FBO CAM FB1 COLORKEY

}s

typedef struct CAMERAMODE

{

enum camera_ system mode mode;

unsigned
unsigned
unsigned
unsigned

int
int
int
int

alpha;

local alpha;

color key;
options;

} CAMERAMODE, *PCAMERAMODE;

API calls

int Camera system init (CAMERAMODE *,
int Camera system uninit (void);

int Camera show (int cam num,

psensor) ;

int Camera hide (int cam_num) ;

int Camera freeze (int cam num);

int Camera setcolorparams (int cam num,

// 0-255
// 0-255
// 0x7F, 0 , 0x80
// 0-255

int verbose);

PDISPLAYPARAMS pdisplay,

PSENSORPARAMS

PCOLORPARAMS p) ;
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int Camera getcolorparams (int cam num,

PCOLORPARAMS p);

int Camera save image to buffer (int cam num, void *buffer, unsigned

buf size);
int Camera get image storage size(int cam num);

Camera_system_init
This function configures the mode used by the camera system driver for displaying graphics
and camera video on the frame buffers.

Syntax
int Camera system init (CAMERAMODE *pmode, int verbose);
Parameters
Type Param Description ‘ Values
CAMERAMODE * | pmode refer to CAMERAMODE structure
int verbose Print some info messages |
The mode is set according to the following options:
mode setting (camera_system_mode) Frame Frame Mixing
Buffer O Buffer 1
(fb0) (fbl)
MODEO_GR_FB0O_CAM_FBO Graphics,
Cameras
MODE1_GR_FB1 _CAM _FBO_LALPHA Cameras Graphics Alpha
Blending
MODE2_GR_FB1_CAM_FB0O_COLORKEY Cameras Graphics Color
Key
MODE3_GR_FBO_CAM _FB1 LALPHA Graphics Cameras Alpha
Blending
MODE4_GR_FB0O_CAM_FB1 COLORKEY Graphics Cameras Color
Key

For modes 1 and 3, the 3Dxx display provides for alpha blending between the 2 frame
buffers (fb0, and fb1). Frame buffer fb1 is ‘on top of fb0. This allows, for example, text in
fbl to overlay graphics in fbO.

The alpha setting is a value between 0x00 and OxFF, and is interpreted as follows:

Alpha fbO fbl
0x00 100% 0%
0x80 50% 50%
OxXFF 0% 100%

By default, the alpha setting is 0x80, which is 50% blending between fb0 and fbl
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Return Value
int 0 = success, -1 = failure

Required Files
Header File: camera_eng.h
Link Library: libghdrv.so

Camera_system_uninit
This function unconfigures the camera system driver mode.

Syntax
int Camera system uninit (void);

Parameters
None

Return Value
int 0 = success, -1 = failure

Required Files
Header File: camera_eng.h
Link Library: libghdrv.so

Camera_show
This function makes the display window visible for the specified camera.

Syntax

int Camera show (int cam num,
PDISPLAYPARAMS pdisplay,
PSENSORPARAMS psensor) ;

Parameters
Type Param Description Values
int cam_num Camera number 3D50 :0-1
3D70 :0-2
3D2104 : 0-3
3D101:0-3
PDISPLAYPARAMS | pdisplay refer to DISPLAYPARAMS structure
PSENSORPARAMS | psensor refer to SENSORPARAMS structure

Return Value
int 0 = success, -1 = failure

Required Files
Header File: camera_eng.h
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Link Library: libghdrv.so

Camera_hide
This function makes the display window invisible for the specified camera.

Syntax
int Camera hide (int cam num);

Parameters
Type Param Description Values
int cam_num Camera number 3D50 : 0-1
3D70 :0-2
3D2104: 0-3
3D101:0-3
Return Value
int 0 = success, -1 = failure
Required Files
Header File: camera_eng.h
Link Library: libghdrv.so
Camera_freeze
This function freezes the video window for the specified camera.
Syntax
int Camera freeze (int cam num);
Parameters
Type Param Description Values
int cam_num Camera number 3D50 :0-1
3D70 :0-2
3D2104: 0-3
3D101:0-3

Return Value
int 0 = success, -1 = failure

Required Files
Header File: camera_eng.h
Link Library: libghdrv.so
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Camera_setcolorparams

This function sets the following color parameters of the display window for the specified
camera:

Brightness
Saturation
Contrast
Hue

Syntax
int Camera setcolorparams (int cam num, PCOLORPARAMS pcolor);

Parameters
Type Param Description Values
int cam_num Camera number 3D50 :0-1
3D70 :0-2
3D2104 : 0-3
3D101:0-3
PCOLORPARAMS pcolor refer to COLORPARAMS structure

Return Value
int 0 = success, -1 = failure

Required Files
Header File: camera_eng.h
Link Library: libghdrv.so

Camera_getcolorparams

This function gets the following color parameters of the display window for the specified
camera:

e Brightness
e Saturation
e Contrast
e Hue
[
Syntax

int Camera getcolorparams (int cam num, PCOLORPARAMS pcolor);

Parameters
Type Param Description Values
int cam_num Camera number 3D50 :0-1
3D70 :0-2
3D2104:0-3
3D101:0-3
PCOLORPARAMS pcolor refer to COLORPARAMS structure

Grayhill 99



Return Value
int 0 = success, -1 = failure

Required Files
Header File: camera_eng.h
Link Library: libghdrv.so

Camera_save_image_to_buffer
This function saves a snapshot of the video display window for the specified camera.

Syntax

int Camera save image to buffer (int cam num, void *buffer,
unsigned buf size);

Parameter
Type Param Description Values

int cam_num Camera number 3D50 :0-1
3D70 :0-2
3D2104 : 0-3
3D101:0-3

void * buffer Pointer to buffer to receive image

data
unsigned buf_size size of receive buffer

Return Value
int 0 = success, -1 = failure

Required Files
Header File: camera_eng.h
Link Library: libghdrv.so

Camera_get_image_storage_size
This function returns the size of the image data for the specified camera.

Syntax
int Camera get image storage size (int cam num);

Parameters
Type Param Description Values
int cam_num Camera number 3D50 :0-1
3D70 :0-2
3D2104 : 0-3
3D101:0-3

Return Value
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int size of image

Required Files
Header File: camera_eng.h
Link Library: libghdrv.so
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Sample Code (1 camera displayed)

#include <camera.h>
#include “3Dxx-4115/camera eng.h”

// camera index
#define CAM1 (0)

DISPLAYPARAMS camDisplayParms;
SENSORPARAMS camSensorParams;
CAMERAMODE *cm = NULL;

// configure camera initialization mode

//

cm = new CAMERAMODE;

cm->mode = MODE1l GR_FB1 CAM FBO LALPHA;
cm->options = 0;

cm->local alpha = 0x80; // 50% blending
cm->alpha = Oxff;

cm->color key 0;

// initialize camera system

//

Camera system init (cm, false);

// set camera display parameters

//

camDisplayParms. fg = FOREGROUND;
camDisplayParms.rotate = 0; // No rotation
camDisplayParms. top = 0;

camDisplayParms.left = 0; // Must be divisible by 4
camDisplayParms.height = 480;

camDisplayParms.width = 640;

// set camera sensor parameters for NTSC

//

camSensorParams. top = 4;
camSensorParams.left = 0;
camSensorParams.width = 640;
camSensorParams.height = 480;

// turn camera on

//

Camera show (CAM1, &camDisplayParms,

// turn camera off

//
Camera hide (CAM1);

&camSensorParams) ;
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Sample Code (2 cameras displayed)

#include <camera.h>

#include “3Dxx-4115/camera eng.h”

#define MAX CAMERAS (3)

// camera indices
#define CAM1 (0)
#define CAM2 (1)
#define CAM3 (2)

DISPLAYPARAMS camDisplayParms [MAX CAMERAS];
SENSORPARAMS camSensorParams;
CAMERAMODE *cm = NULL;

// configure camera initialization mode

// 50% blending

//

cm = new CAMERAMODE;

cm->mode = MODEl GR FB1 CAM FBO LALPHA;
cm->options = 0;

cm->local alpha = 0x80;

cm->alpha = 0Oxff;

cm->color key = 0;

// initialize camera system

//

Camera system init (cm, false);

//

// camera 1 on left half of screen

//

// set camera #1 display parameters

//

camDisplayParms [CAM1] . fg = FOREGROUND;
camDisplayParms [CAM1] .rotate = 0; // No rotation
camDisplayParms [CAM1] . top = 0;
camDisplayParms [CAM1] .left = 0; // Must be divisible by 4
camDisplayParms [CAM1] .height = 480;
camDisplayParms [CAM1] .width = 320;

// set camera sensor parameters for NTSC
//

camSensorParams. top = 4;
camSensorParams.left = 0;
camSensorParams.width = 640;
camSensorParams.height = 480;

//

// camera 2 on right half of screen

//

// set camera #2 display parameters

//

camDisplayParms [CAM2] . fg = FOREGROUND;

camDisplayParms [CAM2] .rotate

0;

// No rotation
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camDisplayParms [CAM2] .top = 0;
camDisplayParms [CAM2] .left
[ ]
[ ]

camDisplayParms [CAM2] .height = 480;

camDisplayParms [CAM2] .width 320;

//
// same sensor parameters as camera 1

//

// turn camera 1 on
//
Camera show (CAM1l, &camDisplayParms[CAM1],

// turn camera 2 on
//
Camera show (CAM2, &camDisplayParms[CAM2],

// turn cameras off

//

Camera hide (CAM1); // cam 1
Camera hide (CAM2); // cam 2

320; //

Must be divisible by 4

&camSensorParams) ;

S&camSensorParams) ;
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CAN Driver Interface

The 3D50 and 3D70 displays includes two CAN controller modules. Available
CAN ports are CAN1 and CAN2. The 3D2104 and 3D101 displays include 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 libghdrv.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];

}i

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 number 3D50 :1-2
3D70 :1-2
3D2104: 1-4
3D101: 1-4
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CAN::OpenPort

Opens the CAN socket

Syntax
int CAN: :0penPort (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 TxMsg) ;
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 RxMsqg) ;

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 1i=0; 1<8; 1i++)
TxMsg.Datal[i] = (0x11 * (i+1)); // fill random data
memset ( (void *)&RxMsg, 0, sizeof (CANMSG)) ;

// CAN1

CAN can (cannum) ;

can.OpenPort () ;

can.WritePort (&TxMsqg) ;

do

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

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

can.ClosePort () ;
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Digital I/O Driver Interface

The Model 3D50 Display, Model 3D70 Display, Model 3D2104 Display, and
Model 3D101 Display each have four digital inputs and four digital outputs, but
they are configured differently and these differences will be explained. Each
device uses the same library calls to read the digital inputs and set the digital
outputs.

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

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

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

On the Model 3D101 10.1 Inch Display all digital output pins are shared 1/O pins
that can be used to output a signal or input a signal.

For a shared I/O pin to function as an input, the corresponding output must be
set low.

The following table summarizes all of the digital I/O pins for each model:

Model 3D50 Pins Model 3D70 Pins Model 3D2104 and 3D101 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 libghio.so (linker)
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Interface
A Qt application may set or get the digital I/O pin states by calling the appropriate
C library function as described below.

#define
#define
#define
#define

#define
#define
#define
#define

#define
#define
#define

GHIOLIB CH1
GHIOLIB CH2
GHIOLIB CH3
GHIOLIB CH4

GHIOLIB MAX DIGITAL IO
GHIOLIB DIG IN FLOAT

GHIOLIB DIG IN PULL DN
GHIOLIB DIG IN PULL UP

GHIOLIB RET
GHIOLIB RET
GHIOLIB RET NOTSUPPORTED

(0x01)
(0x02)
(0x03)
(0x04)

OK
ERROR

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_CHS3
GHIOLIB_CH4
uint8_t config in pin configuration GHIOLIB_DIG_IN_FLOAT

GHIOLIB_DIG_IN_PULL_DN
GHIOLIB_DIG_IN_PULL_UP

int

Retur

n value

GHIOLIB_RET_OK
GHIOLIB_RET_ERROR
GHIOLIB_RET_NOTSUPPORTED
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ghiolib_getDigIn
This function reads the state of an input pin.

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

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 _NOTSUPPORTED
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ghiolib_setDigOut

This function sets the current state of an output pin.

Syntax
int ghiolib setDigOut (int ch, uint8 t value);
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_NOTSUPPORTED

Sample Qt Code

#include <QDebug>

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

#ifdef  cplusplus
extern "C" {

#endif

#include "ghiolib.h"

#ifdef  cplusplus
}

#endif

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

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

gpioOutput = 0;

gpioInput = 0
for (channel

{

” ~e

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

// Set input to pull down mode

gpioStatus = ghiolib setDigIncfg(channel + 1,
GHIOLIB DIG IN PULL DN) ;

if ((GHIOLIB RET OK != gpioStatus) && (GHIOLIB RET NOTSUPPORTED !=
gpioStatus))

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

// Read current output setting

digvalue = 0;

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

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

gpioStatus, channel + 1);

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

}

// Read current input
digValue = 0;
gpioStatus = ghiolib getDigIn(channel + 1, &digValue);
if (GHIOLIB RET OK != gpioStatus)
{
gDebug ("ERROR (%d) doing ghiolib getDigIn on channel: %d\n",
gpioStatus, channel + 1);

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

}
}
gDebug ("GPIO initial output: O0x%$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 —o0 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 /nome/writeablefs is called via the following link:

e |n —s /home/writeablefs /etc/rc.d/SO3writeablefs

To leave the display in read-only mode:

e mv /home/writeablefs /home/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 "S$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).
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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 https://doc.qt.io/qt-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

o

o

o

o

mkLibs script used to build the libraries
gmake.conf Grayhill modified configuration file
gt_configure.prf Grayhill modified rule file

gtLibSrcinstall Qt library installation script
updinc fix incorrectly generated makefile

e Download the Qt library installation archive from Grayhill

o

gtLibSrc5122.tgz

e Copy/move the downloaded file to /home/ghguest
e Un archive

o

tar xf qtLibSrc5122.tgz

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

o ./qtLibSrcinstall
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

¢ ifconfig ethO

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

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

e ifdown ethO
e ifup ethO

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

£P COML - PuTTY = | Chinei

root@oghiim=6:~ I
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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 eth0 inet dhcp
udhcpc opts -t 5 -T 3 -A 20 -S &

e with

iface eth0 inet static
address 192.168.40.118
netmask 255.255.255.0

Google “linux interface file” for additional information.
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