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Chapter 1

Overview

The Intel Cyclone V SoC Development Kit (DE10-Nano), a robust platform that is built around Intel
System-on-Chip (SoC) FPGA which combines the dual-core Cortex-A9 embedded cores with
industry leading programmable logic for ultimate design flexibility. Intel’s SoC FPGA integrates Hard
Processor System (HPS) consisting of processor, peripherals and memory interfaces tied seamlessly
with the FPGA fabric using a high-bandwidth interconnect backbone. Other than having the Intel SoC
FPGA, DE10-Nano FPGA development board is equipped with hardware, such as DDR3 memory
and display capabilities, Ethernet networking, and much more that promise many exciting
applications.

To demonstrate the power of the SoC FPGA on the DE10-Nano FPGA development board, we have
created a "Control Panel” program, board utility software that uses ARM to access various peripherals
that belong both to the Hard Processor System (HPS) and the FPGA. This demo is particularly useful
for anyone who is interested in the SoC FPGA structure and development of future SoC applications.

This scope of this tutorial is to help users understand and learn how to build the board utility "Control
Panel" on the DE10-Nano FPGA development board in a step-by-step fashion. To boost user
confidence while following the instructions, we provide screenshots of steps needed to be followed.
This helps users debug if they encounter any problems during the learning process. Users should have
basic concepts toward building their own applications once they have finished working with the
whole tutorial. Also, users should find this tutorial self-explanatory and self-contained as we hope
that lots of creative projects can be inspired as a result of this.

1.1 System Block Diagram

Figure 1-1 shows the block diagram of the Control Panel where user can see the Control Panel
program is running on Linux on the left-hand side. The program GUI is built based on Qt library and
it can access the FPGA resources through the AXI bus. The Linux Frame Buffer Display hardware is
implemented based on Altera VIP suite and HPS DDR3 SDRAM memory is used as frame buffer.

asiC DE10-Nano 1 www. terasic.com
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Control Panel based on QT
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Figure 1-1 Block Diagram of the Control Panel

1.2 Learning Topicss

To give users an outline what they will learn in this manual, here we provide a list of topics that will
be covered and explained:

Install a virtual machine VMware on 64-bit Windows Host
Install a Linux x64 under virtual machine VMware

Install Qt Creator on Linux x64

Create and build a Qt hello program for Linux x64

Install Linaro ARM cross compiler toolchain for Intel SoC ARM
Install prebuild Qt Library for Intel SoC ARM

Cross-compile to build Qt Application for Intel SoC ARM
Create and build a Quartus Project for Intel SoC FPGA

Launch Qt Application on Intel SoC FPGA board

DE10-Nano 2 www. terasic.com
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1.3 System Requirements

Before starting this tutorial, please note that the following items are required to complete the Control
Panel project:

A Xx64 PC

DE10-Nano FPGA board

Linux Ubuntu 16.04 x64 Installer

Options if Windows Host is preferred

B MS Windows Installer

B VMware Workstation Player Installer
Qt 5.7.0 for Linux 64-bit Installer

Qt 5.5.1 open source

® Quartus 16.0 or later installer

1.4 Development Flow

Our Control Panel program GUI is built using the Qt library. Considering that most users might not
be familiar with the Qt library, we believe it would be most helpful to first list all the steps required
to complete the control panel project in the following:

Install Linux x64 on VMware running under Windows Host
Install Qt Creator 5.7.0 on Linux x64

Install Intel SoC Toolchain on Linux x64

Install Qt 5.5.1 Library for Intel SoC on Linux x64

Build Qt App for Intel SoC FPGA Board on Linux x64
Build Quartus Project on Windows Host

Execute Qt App on Intel SoC FPGA Board

No ok~ wdN e

1.5 Set up the Control Panel Demo

This section describes how to set up the Control Panel program on the DE10-Nano Development Kit.
There are five major steps involved. Please carefully follow the instructions below. If you already
have the MicroSD card for LXDE Desktop, skip first two steps.

1. Download microSD card writer utility — Win32 Disk Imager

asiC DE10-Nano 3 www. terasic.com
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2. Download the compressed LXDE Desktop image file. Then, decompress the compressed
image file, and write the file into a 4GB microSD card with an ImageWriter Utility

3. Insert the microSD card intro DE10-Nano FPGA Development Board, connect a USB
keyboard and mouse to the USB host port, connect a LCD monitor to the HDMI port, then
power on the board to boot Linux System.

. Boot LXDE Desktop.

5. Double click "ControlPanel™ icon on LXDE Desktop to launch the Control Panel Utility. If

a confirm dialog appears, please click the "Execute" button.

B Download Win32 Disk Imager

To write the microSD card image into a microSD card, a writing tool is required. In this tutorial,
Win32 Disk Imager utility is used. This utility is a shareware, users can download it from the web:

(http://sourceforge.net/projects/win32diskimager/)

On the download page as shown in Figure 1-2, click "Download" to start the download process. The
downloaded filename is "Win32Disklmager-0.9.5-install.exe™.

B win32 DiskImager | Fre

&
n

« C A | [ sourceforge.net/projects/win32diskimager/ b
R T T T
+ H 5 Beta
%4 Win32 Disk Imager™
= This tool is used For writing images to USE sticks or 5D/CF cards
Brouiht to you by: gruemaster, tuxinator2009

Summary  Files  Reviews Support Wiki  Feature Requests  Bugs  Code  Mailing Lists|_

* 4.0 Stars (176)
4 15367 Downloads
£ Last Update: 2013-08-07

o Tweet | 28 g+ 80 BiE 156 X ze All Files

=]
C
Description

This program is designed to write a raw disk image to a removable device or backup a removable desice tc
araw image file. It is very useful for embedded developrment, namely Arrn developrment projects (Android,
Ubuntu on Arm, etc). Anyone is free to branch and modify this program. Patches are always welcome

Please do not use the reviews area for questions or bugs, as | have no way of responding to them

Eiear with us as we transition from launchpad. net. il

o i r

Figure 1-2 Download Web Page of Win32 Disk Imager

Install the Win32Disklmage by executing the installer and execute Win32Disklmage.exe to launch
the tool as shown in Figure 1-3.
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= Win32 Disk Imager semi=h
Image File Device

== -

Copy | [[] MD5 Hash:

Progres:

Version: 095 Cangel Read Write

Figure 1-3 Win32 Disk Imager

B Create Linux Booting microSD card

The "LXDE Desktop™ microSD card image is available from the website:
http://de10-nano.terasic.com/cd

Please download the microSD card image "Linux LXDE Desktop" under the Linux BSP section. The

filename is DE10_Nano_ LXDE.zip. The archive needs to be decompressed to extract the image

named DE10_Nano_ LXDE.img.

Then, insert a 4GB microSD card into the host Windows. Launch Win32 Disk Imager, select the
inserted microSD card in the Device list box and click on the Folder icon to select the image file
DE10_Nano_LXDE.img. Click "Write" to start writing the image file into the microSD card as shown
in Figure 1-4.

% Win32 DiskImager I L EENEEN

Image File Device

1:CD_ROM/DEL0 _nsno_image/L XDEDE10_Nann_LEDE imgl 1;4‘_ G

Copy | [[] MD5 Hash:

Progres

_— 2 :
Version: 095 Cancel Eead E T rite j Exit

= ——
Figure 1-4 Write microSD card with a Given Image File

Before writing, a "Confirm overwrite" dialog appears as shown in Figure 1-5. Make sure the device
is the microSD card, and click "Yes" to close the window.

asiC DE10-Nano 5 www. terasic.com
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i ™
* Confirm ovenwrite ﬁ

il j—

Y Writing to a physical device can corrupt the device.
__I; (Target Device: [G] ")

Are you sure you want to continue?
e
[ )
L% )
e —m—

Figure 1-5 Confirm to Continue

When the writing process is complete, a "Complete™ dialog appears as shown in Figure 1-6. Click
"OK" to close the window.

il B
%5 Complete ﬁ

Write Successful.

(T

Figure 1-6 Write SD-card Complete

B Set up Hardware and Boot Linux

Connect the following items to the DE10-Nano development board as shown in Figure 1-7.
® USB mouse and keyboard

® LCD monitor

® Linux LXDE microSD Card

® Ethernet (option, only needed on chapter 6.3 and chapter 8.4)

® DC Power for DE10-Nano
i)
LU

Figure 1-7 DE10-Nano Development Board Setup
asiC DE10-Nano 6 www. terasic.com
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Please also make sure that MSEL[4:0]=01010 located on the back of the DE10-Nano FPGA
development board as shown in

Figure 1-8 MSEL[4:0] on the DE10-Nano FPGA Development Board

After connecting the above peripherals, power on the DE10-Nano board. The LCD monitor will now
display Penguin Linux Logo as shown in Figure 1-9.

asiC DE10-Nano 7 www. terasic.com
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Figure 1-9 Linux Booting Using Root Account

When the Linux boot process is complete, LXDE Desktop will appear as shown in Figure 1-10.

n

opencv

&

BT_LED_AP

4

NET_Time

uct’
ControlEarie:

LicutweigHT X1\ Deskrop ENVIRONMERT,

Figure 1-10 Launch the Control Panel

B Launch Control Panel

After successful boot, the Control Panel execution file "ControlPanel” is pre-built in the desktop.
Please double click "ControlPanel" icon and click "Execute" button to launch the Control Panel as

asiC DE10-Nano 8 www. terasic.com
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shown in Figure 1-11. Note that Qt library has been preinstalled in the microSD card image therefore
users can simply launch the Control Panel without installing the Qt library.

The Control Panel window will appear on the LCD monitor as shown Figure 1-11. Now, you can use
the USB mouse to operate the Control Panel.

BT_LED_AP

4
y
4 Control Panel

NET_Time

*ontrolPane

{_Ughtal |
Unlight All

AL M) [ coriolporel |
Figure 1-11 Screenshot of DE10-Nano Control Panel
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Chapter 2

Linux x64 Installation

The Control Panel program runs on Linux in the Intel SoC ARM as shown in the block diagram in
Chapter 1. In Chapter 2, we begin by installing Linux x64 as a first step toward completing the Control
Panel project. The Linux x64 system can be installed on a x64 PC directly or on a virtual machine
running on 64-bit Microsoft Windows. This chapter also describes how to install an Ubuntu OS, a
Linux x64 system, on a virtual machine VMware Workstation Player running on Microsoft Windows.
The VMware Workstation Player is first installed on a Windows host, and subsequently Ubuntu Linux
is installed on the VMware Workstation Player with an Easy Install mode.

The Control Panel is a GUI-based program and Qt Creator is a convenient tool to help create such
GUI-based programs. Regarding the Linux installation, users might ask if it is possible to install
Cygwin Linux in Microsoft Windows instead of installing Linux x64 on VMware Workstation Player
running on Microsoft Windows. Note that Qt Creator, software meant for GUI-based programs, can’t
be successfully installed on Cygwin in Microsoft Windows.

Running Linux x64 on VMware Workstation Player in Microsoft Windows is an easier way when
users wish to create a GUI application, such as oscilloscopes or logic analyzers, without the need to
have a Desktop Linux. Users can simply follow our GUI application development method explained
in this tutorial for more user-based GUI applications.

2.1 System Requirements

Before starting the Linux installation on a virtual machine, please make sure and check if these
following items are in place:

® 3 PC with 64-bits Microsoft Windows installed
® VMware Workstation Player installer (shareware)
® Linux Ubuntu 16.04 x64 .iso image file

asiC DE10-Nano 10 www. terasic.com
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2.2 Install VMware Workstation Player

Now, we proceed to install the virtual machine under Microsoft Windows. This section shows (1)
where to download VMware Workstation Player and (2) how to install it under Microsoft Windows.

B Download VMware Workstation Player Installer

Go to VMware download web page: https:/my.vmware.com/web/vmware/downloads, find the VVMware
Workstation Player item and click "Download Product™ as shown in Figure 2-1. In the VMware
Workstation Player download page, click the "Downloads" button to download VMware Workstation
Player, as shown Figure 2-2 .

] ‘ & https.//my~vmware.com/web/vmware/downloads Q& 1
vmware' [ Deskiop & End-User Computing
VMware Horizon Download Product | Drivers & Tools | Download Trial | Get Training
D IS VMware Horizon (with View) Download Product | Drivers & Tools | Get Training
VMware Horizon Air Download Product | Crivers & Tools | Get Training
PRODUCTS VMware Horizon Air Hybrid-Mode (with Virtualization) Download Product | Drivers & Tools
E‘. VMware Horizon Cloud Download Product | Drivers & Tools
SUPPORT VMware Herizon DaaS Download Product | Drivers & Tools | Get Training
VMware Horizon Flex Download Product | Drivers & Tools | Download Trial | Get Training
DOWNLOADS
VMware Horizon Clients Download Product | Drivers & Tools | Get Training
]
— VMware User Environment Manager Download Product | Drivers & Tools | Download Trial | Get Training
PROFESSIONAL
SERVICES VMware App Volumes Download Product | Drivers & Tools | Downlosd Trial | Get Training
o,
i VMware Identity Manager Download Product | Drivers & Tools | Download Trial
PARTNER
PROGRAMS VMware Workspace Download Product | Drivers & Tools | Get Training
ol VMware Mirage Downlead Product | Drivers & Tools | Download Trial | Get Training
SOLUTIONS . . - - -~
VMware vRealize Operations for Horizon and Publizhed Applicationz Download Product | Drivers & Tools
VMware ThinApp Download Product | Drivers & Tools | Get Training
COMPANY
VMware Workstation Pro Download Product | Drivers & Tools | Download Trial
Mware Workstation Player Download Produ
VMware Fuzion Download Product | Drivers & Tools | Download Trial
VMware TruztPoint Download Product | Drivers & Tools
0 other
aa Ao Boociioi =

[¥esic

www.terasic.com

Figure 2-1 Download Web Page of VMware
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CLOUD SERVICES

PRODUCTS

(G

SUPPORT

Product Downloads Drivers & Tools Open Source Need help downloading?

: About This Prod
uowms VMware Workstation 12.5.2 Player for Download & out This Product
Windows 64-bit Operating Systems.
=
PROFESSIONAL .
SERVICES # Show Details

DESCRIPTION
VMware Workstation 12.5.2 Playar

(exe | 74.68 MB) DOCUMENTATION

Release Notes

PARTNER VMware Workstation 12.5.2 Player for Linux Download ¥ PAID).

Enter a license key into the VMware
Workstation Player user interface to
license for commercisl use and to enable
the VMware Workstation Playar (PAID)
features

s NOTES
i -7 VMware Workstation Player (FREE &

PROGRAMS

64-bit.

(bundie | 13116 MB)

e

SOLUTIONS . ;
# Show Details

COMPANY

CONTACT SALES GET SUPPORT ABOUT VMWARE CAREERS

© 2016 VMware,Inc  Terms of Use  Privacy  Accessibility Site Index Trademarks Help Feedback

Figure 2-2 VMware Workstation Player Download Web Page

B Install VMware

Under the Windows host, execute the downloaded installer "VMware-player-12.5.2-4638234.exe" to
start the setup process. Figure 2-3 shows the screenshot of the installer. Click "Next >" button to go
to the next step.

-
‘ﬁ' Vhiware Workstation 12 Player Setup =__—

Welcome to the VMware Workstation 12 Player
Setup Wizard

VMWARE

WORKS The Setup Wizard will install VMware Workstation 12 Flayer
PLAYER on your computer, Click Mext to continue or Cancel to exit
the Setup Wizard.

Copyright 1993-2016 VMware, Inc. All rights reserved. This
product is protected by .5, and international copyright and
intellectual property laws. VMware products are covered by
one or more patents listed at:

' http: /www . vmware. com/gofpatents

CL Next J) [ Cancel

Figure 2-3 Welcome Dialog
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In the End-User License Agreement dialog as shown in Figure 2-4, check "I accept the terms in the
license agreement” and click "Next >" button to go to the next step.

4 VMware Workstation 12 Player Setup Ii‘_lé,l

End-User License Agreement

Please read the following license agreement carefully.

VMWARE END USER LICENSE AGREEMENT &

PLEASE NOTE THAT THE TERMS OF THIS END USER
LICENSE AGREEMENT SHALL GOVERN YOUR USE
OF THE SOFTWARE, REGARDLESS OF ANY TERMS
THAT MAY APPEAR DURING THE INSTALLATION OF
THE SOFTWARE.

Tt e e e AT >
’ Print ] [ Back C]l Mext D’ Cancel ]

 —————

Figure 2-4 End-User License Agreement Dialog
In the Custom Setup dialog as shown in Figure 2-5, keep the default destination or specify desired
installation folder, then click "Next >" button to go to the next step.

ﬁ VMware Workstation 12 Player Setup Iil_lﬂ—h]

Custom Setup

Select the installation destination and any additional features,

Install to:

C:\Program Files (x86)\WMware \WMware Player),

[]Enhanced Keyboard Driver (a reboot will be required to use this feature)
This feature requires 10MB on your host drive.

p——

[ Back <]| Next |>[ Cancel
e )

Figure 2-5 Custom Setup Dialog
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In the User Experience Settings dialog as shown in Figure 2-6, check on the "Check for product
updates on startup™ and click "Next" to continue.

4 VMware Workstation 12 Player Setup I.El_léj
User Experience Settings L

Edit default settings that can improve your user experience.

Check for product updates on startup
When YMware Workstation 12 Player starts, check for new versions of the
application and installed software components.

Help improve VMware Workstation 12 Player
Send anonymous system data and usage statistics to VYMware.

Learn Mare

[ Back CH Next |)[ Cancel ]

Figure 2-6 User Experience Settings Dialog

In the Shortcuts dialog as shown in Figure 2-7, keep the default setting, then click "Next >" button
to go to the next step

ﬁ VMware Workstation 12 Player Setup Iil_lﬂ—hj
Shortcuts Ao

Select the shortouts you wish to place on your system,

Create shortcuts for YMware Workstation 12 Player in the following places:
Desktop

Start Menu Programs Folder

p———

[ Back (:]| Next |)[ Cancel
e )

Figure 2-7 Shortcuts Dialog
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In the Ready to install VMware Workstation 12 Player dialog as shown in Figure 2-8, click "Next
>" putton to go to the next step

4 VMware Workstation 12 Player Setup I.El_lé]

Ready to install VMware Workstation 12 Player

Click Install to begin the installation. Click Back to review or change any of your
installation settings. Click Cancel to exit the wizard.

[ Back tﬂ Install D[ Cancel ]

e

Figure 2-8 Ready to install VMware Workstation 12 Player Dialog

When the installation is complete, Completed the VMware Workstation 12 Player Setup Wizard
dialog appears as shown in Figure 2-9. Click "Finished" button to finish the setup process.

4 VMware Workstation 12 Player Setup I. = &I
Completed the VMware Workstation 12 Player
Setup Wizard
WERKS PSP Ciick the Finish button to exit the Setup Wizard,

PLAYER

Press the License button below if you want to enter a license
key now.

License E . Finish {)

e

Figure 2-9 Completed the VMware Workstation 12 Player Setup Wizard Dialog
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2.3 Launch VMware

Once VMware Workstation Player is completely installed, a program shortcut icon will appear on the
desktop in Windows, as shown in Figure 2-10. Double-click the shortcut icon to launch the VMware
Workstation Player. Figure 2-11 shows the main window of VMware Workstation Player.

Player = - =

A rome Welcome to VMware
Workstation 12 Player

.--?I-. Create a New Virtual Machine
Tl
+

L P Create a new virtual machine, which will then be added to
A/ the top of your library.

Open an existing virtual machine, which will then be added

=" Open a Virtual Machine
F I
to the top of your library.

Get advanced features such as snapshots, virtual network.
management, and mare,

_— J Upgrade to VMware Workstation Pro

Help
R A Wiew online help,

= This product is not licensed and is authorized for non-
W commercial use only, For commercial use, purchase a
license. Buy now.

Figure 2-11 Main Window of VMware Workstation Player

2.4 Install Linux Ubuntu Desktop

Now we have downloaded and installed the VMware Workstation Player, we are ready to download
Ubuntu image file and install it on the VMware Workstation Player. Note that the "Easy Install" mode
is automatically applied when VMware Workstation Player detects if the installed OS is Ubuntu 16.04.

B Download Ubuntu Linux Image
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The Ubuntu Desktop can be downloaded from the web link provided below, as shown in Figure 2-12
http://releases.ubuntu.com/16.04/

On the download page, click "64-bit PC (AMDG64) desktop image" link to start the download process.

The downloaded image filename is "ubuntu-16.04.1-desktop-amd64.iso".

[ ol = =] 52
ubuntu®

Ubuntu 16.04.1 LTS (Xenial Xerus)

C \@ releases.ubuntu.com,/16.04/

Select an image

Ubuntu is distributed on four types of images described below.

Desktop image

The desktop image allows you to try Ubuntu without changing your computer at all, and at your option to install it permanently
later. This type of image is what most people will want to use. You will need at least 384MiB of RAM to install from this image.

There are two images available, each for a different type of computer:

64-bit PC (AMDEB4) desktop image
COSE This o take 1ull advantage of computers based on the AMDEG4 or EMB4T architecture (e.g., Athlen64, Opteron,
EMB4T Xeon, Core 2) If you have a non-64-bit processor made by AMD, or if you need full support for 32-bit code,
use the 1386 images instead. Choose this if you are at all unsure.
32-bit PC (i386) desktop image
For almost all PCs. This includes most machines with Intel/AMD/etc type processors and almost all computers that
run Microsoft Windows, as well as newer Apple Macintosh systems based on Intel processors.

ST .
Figure 2-12 Download Page of Ubuntu Desktop
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B Create a Ubuntu Virtual Machine on the VMware Workstation Player

Launch the VMware Workstation Player as shown in Figure 2-13. Click the "Create a New Virtual
Machine" icon to create a virtual machine accordingly.

F — B
"7.33 Wivlware Workstation 12 Player (Mon-commercial use only]) E@g

| Player ~ | - i

Welcome to VMware

Workstation 12 Player
! 3 Create a New Virtual Machine
—{ Create a new virtual machine, which will then be added to
the top of your library.
=" Open a Virtual Machine
E] Open an existing virtual machine, which will then be added
| to the top of your library.
e Upgrade to VMware Workstation Pro
| Get advanced features such as snapshots, virtual network
management, and mare,
I
Help
. v View online help.
= This product is not licensed and is authorized for non-
i "i" commerdial use only. For commerdial use, purchase a
license. Buy now.
b
Figure 2-13 VMware Workstation Player Main Window
DE10-Nano 18 www. terasic.com
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When the Welcome to the New Virtual Machine Wizard dialog appears as shown in Figure 2-14,
select the "installer disk image file (is0):" radio button, and click "Browse" button to specify the
location of the Ubuntu Linux image file "ubuntu-16.04.1-desktop-amd64.iso” which has been

downloaded in the previous step. Note that the "Easy Install” mode is enabled for Ubuntu 16.04.1.
Click "Next >" to go to the next step.

Mew Virtual Machine leaﬂ h - v ‘i@

‘Welcome to the New Virtual Machine Wizard

A virtual machine is like a physical computer; it needs an operating
system. How will you install the guest operating system?

Install from:
(71 Installer disc:
o1 DVD R FEBEIE (F:)
@) Installer disc image file (iso):i 2
D:\softwareubuntu-15.04. 1-desktop-amd&4.iso - |
. —
jrj Ubuntu 64-bit 16,04, 1 detected, |

This operating system will use Easy Install. (What's this?)
(I will ingtall the operating system later.
The virtual machine will be created with a blank hard disk.

< Back 1'.] Mext = [F Cancel

Figure 2-14 Install Dialog
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When the Easy Install Information dialog appears as shown in Figure 2-15, please specify your
username and password. In this tutorial, the user name "terasic” and the password "123" are used.
Click "Next >" button to go to the next step. Please remember your username and password, as
they will be frequently used throughout the tutorial.

Ik ™
Mew Virtual Machine Wﬂ h [ my
|

Easy Install Information i
This is used to install Ubuntu 64-hit,

Personalize Linux

Full pame:  terasicinc.

User name:  terasic

Password:  see i

Confirm: T

e —
e ) Coo) o
e —

Figure 2-15 Easy Install Information Dialog
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When the Name the Virtual Machine dialog appears as shown in Figure 2-16, you can change the
virtual machine name as you wish. In this example, a machine name "Ubuntu 64-bit" is used. Click
the "Browse" button to specify a folder location for the virtual disk of the virtual machine. Finally,
click "Next > " button to go to the next step.

Mew Virtual MﬂchineWizaﬂ h [ f--@

Hame the Virtual Machine
What name would you like to use for this virtual machine?

Virtualkmachine name:
Lbuntu 64-hit

Location:
e

D: WMware\\Ubuntu 64-bit "
—

e
< Back q Mext = P Cancel

Figure 2-16 Name the Virtual Machine Dialog of the New Virtual Machine Wizard

e
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When the Specify Disk Capacity dialog appears as shown in Figure 2-17, please specify the
maximum disk size and click "Next >" button to go to the next step.

et e, - N
Mew Virtual Machine leaﬂ ﬁ - m@
Specify Disk Capacity i

How large do you want this disk to be?

The virtual machine's hard disk is stored as one or more files on the host
computer's physical disk, These file(s) start small and become larger as you
add applications, files, and data to yaour virtual machine.

e

Maximum disk size (GB): 20.0 =

Recommended size for Ubuntu 64-bit: 20 GB

i@ split virtual disk into multiple files N

Splitting the disk makes it easier to move the wirtual machine to another ]
computer but may reduce performance with very large disks.

i (7 Store virtual disk as a single file

Figure 2-17 Specify Disk Capacity Dialog
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When the Ready to Create Virtual Machine dialog appears as shown in Figure 2-18. Click the
"Customize Hardware ..." button to modify memory allocated to the virtual machine.

MNew Virtual Machine Wizard @
I —

Ready to Create Virtual Machine

Click Finish to create the virtual machine and start installing Ubuntu 64-hit
and then VMware Tools,

The virtual machine will be created with the following settings:

Mame; Ubuntu 64-hit -
Location: D:WhMwareVWbuntu 64-bit
Version: Waorkstation 12.0

Operating System:  Ubuntu 64-hit

m

Hard Disk: 20 GB, Split

Memory: 1024 MEB

Metwork Adapter:  MAT m
Other Devices: CD/oVD, USE Controller, Printer, Sound Card o

e —
(I' Customize Hardware. .. -j:)

Power on this virtual machine after creation

[ < Back ][ Finish ][ Cancel ]

Figure 2-18 Ready to Create Virtual Machine Dialog
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The Hardware dialog appears as shown in Figure 2-19. Modify memory for this virtual machine to

2048MB or more. Then, click "Close " button to return to the Ready to Create Virtual Machine
dialog.

Hardware ﬁﬂ

. Memory
Device Summary
| Specify the amount of memory allocated to this virtual
B Memory 1G8 machine, The memory size must be a multiple of 4 MB,
[ Processors 1
“JMNew CD/OVD (... Using file D:\software\ubuntu-15.... Memory for this virtual machine: 204 JER) IR

-

FEINetwork Adapter  NAT
USE Controller Present

&4 GB
#)) sound Card Auto detect 2as 4
@Printer Present 16 GE
!Display Auto detect 5 GE & Maximum recommended memory
4GB (Memary swapping may
268 ocour beyond this size.)
1GB 4 28564 MB
S1ZMB < [ Recommended memary
HEME 1024 MB
128 MB
&4 MB [0 Guest OS5 recommended minimum
3zME 512 MB
1& ME
EME
4 ME

j,i The virtual machine will use up to 768 MB of this memory
for graphics memery, You can change this amount in the
Display settings page.

([ Close ]1 Help

Figure 2-19 Hardware Dialog
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Finally, the Ready to Create Virtual Machine dialog appears as shown in Figure 2-20. Click the
"Finish" button to start installation progress.

MNew Virtual Machine Wizard @
i —

Ready to Create Virtual Machine

Click Finish to create the virtual machine and start installing Ubuntu 64-hit
and then VMware Tools,

The virtual machine will be created with the following settings:

Mame; Ubuntu 64-hit -
Location: D:WhMwareVWbuntu 64-bit
Version: Waorkstation 12.0

Operating System:  Ubuntu 64-hit

m

Hard Disk: 20 GB, Split

Memory: 2048 MB

Metwork Adapter:  MAT m
Other Devices: CD/oVD, USE Controller, Printer, Sound Card o

[ Customize Hardware. .. ]

Power on this virtual machine after creation

< Back Finish Cancel

Figure 2-20 Ready to Create Virtual Machine Dialog - Modify Memory

While installing, the Software Updates dialog appears as shown in Figure 2-21. Click the
"Download and Install" button to proceed.

The following software is available for download:
VMware Tools for Linux - version 10.0.6

i‘: If you do not download the latest version of
ViMware Tools, Easy Install will continue with
the existing version you have.

What would you like to do?

[annlnad and InsEIIJ [&emind Me Later ]

Figure 2-21 Software Updates Dialog
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Figure 2-22 shows a screenshot of the installation progress.

& Ubuntu 64-bit - VMware Workstation 12 Player (N ial use only) W

- . .

= [ &

to send keystrokes

Blayer || 1] » & H

Install (as superuser)

Welcome to Ubuntu

Fast and full of new features, the latest
version of Ubuntu makes computing easier
than ever. Here are just a few cool new things
to look out for...

* Copying files...

i Clickin the virtual saeen | g 1nctall s installing Ubuntu 64-bit.

«| B @
® t B ) &

asicC

www.terasic.com

Figure 2-22 Installation Progress
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When the installation is completed, Ubuntu login dialog appears as shown in Figure 2-23. In the
Password edit box, key in the password specified in the previous step (in this tutorial, password is
"123"), and press "ENTER" on the keyboard.

L4 Ubuntu 64-bit - VMware Workstation 12 Player (Non-commercial use only) L= "
- PSS < ! —
J

Player v | Il ~ (ﬁ A | «

@
5

terasicinc.

Guest Session

Figure 2-23 Ubuntu Login
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After successful login, Ubuntu Desktop appears as shown in Figure 2-24.

7 g
Ubuntu 64-bit - VMware \Workstation 12 Player (Non-commercial use only) . M
Player v | Il ~ @ = h « | &

Ubuntu Desktop 3 €) 7:56PM {%

—
)
B

=

Figure 2-24 Ubuntu Desktop
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B Shut Down Linux System

Click the Power icon and select the "Shut Down..." as shown in Figure 2-25.

G B
Ubuntu 84-bit - VMware Workstation 12 Player (Non-commercial use only) E'_El"_lﬂ
Bayer~ | Il v & I «| =2 @

Ubuntu Desktop 1y €) 7:57PM| % |
About This Computer
Ubuntu Help...

System Settings...

Lock
2 GuestSession

2 terasicinc.
Log OUt...

Suspend
Shut Down...

=
”
B

Figure 2-25 Shut Down Ubuntu Desktop - 1
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Then, select "Shut Down™ as shown in Figure 2-26 to turn off the Linux system.

-
] Ubuntu 64-bit - VIMware Workstation 12 Player (Non-commercial use only) = | Ely

Player~ | Il ~ o I «| B @
Ubuntu Desktop 13 €) 759PM M

Shut Down

Goodbye, terasicinc.. Are you sure you want to
close all programs and shut-dowrrthe-computer?

@ ©

ShotDown

®
"
B

Y B

Figure 2-26 Shut Down Ubuntu Desktop - 2
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B Restart Ubuntu

To restart Ubuntu after it has been shut down, here is the step-by-step instruction:

1. Launch VMware Workstation Player
2. Select the "Ubuntu 64-bit™ item and click "Play virtual machine" button to start Ubuntu as shown
in Figure 2-27.

r I ™y
%E VMware Workstation 12 Player (Non-commercial use only) E@Iﬁ

Blayer v | P ~ =

Ubuntu 64-bit

State: Powered Off
0S: Ubuntu 64-bit
Version: Workstation 12.0 virtual machine
RAM: 1GB

(P> Play virtual machine

= o . ,
ﬁ}j Edit virtual machine settings

Figure 2-27 Start Ubuntu
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2.5 Upgrade Linux x64 Software Package

After Linux x64 has been completely installed, we also need to upgrade the system to make sure the
system is the most up-to-date.

Please follow carefully with the installation procedures in this section. First, press "CTRL+ALT+T"
on keyboard to launch a terminal as show in Figure 2-28.

r 3
L& Ubuntu 64-bit - VMware Workstation 12 Player (Non-commercial use only) =HAEN X
Player - | Il ~ & LI I3 «| &

Terminal Terminal File Edit View Search Terminal Help 1y <) 10:06PM %

terasic@ubuntu: ~

To run a command as administrator (user "root"), use "sudo <command=".
See "man sudo_root" for details.

terasic@ubuntu:~$

Figure 2-28 Linux Terminal
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In the terminal, type the following command and press ENTER.

$ sudo apt update

The system will prompt users to input a password. Please input your password (in this tutorial, the
password is "123") and press ENTER as shown in Figure 2-29.

- ~
EE Ubuntu 64-bit - VMware \Workstation 12 Player (Non-commercial use only) =HAEN X
Bayer - | Il ~ & I [ < =

Terminal 1y ) 10:07PM %

terasic@ubunku: ~

To run a command as administrator (user "root"), use "sudo <commands>".
See "man sudo_root" for details.

terasic@ubuntu:~$ sudo apt update
[sudo] password for terasic:

Figure 2-29 Input password for terasic
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After finishing typing in "sudo apt update’ and the password, now type in the following command
and press ENTER, as shown in Figure 2-30. The upgrade process will take about 10~15 minutes.

$ sudo apt dist-upgrade -y

- ~
EE Ubuntu 64-bit - VMware \Workstation 12 Player (Non-commercial use only) =HAEN X
Bayer - | Il ~ & I [ < =

Terminal 1y «€)) 10:09PM

terasic@ubunku: ~

tadata [19.4 kB]

Get:18 http://us.archive.ubuntu.com/ubuntu xenial-updates/universe amd64 DEP-11
Metadata [121 kB]

Get:11 http://security.ubuntu.com/ubuntu xenial-security/universe DEP-11 64x64 I
cons [25.6 kB]

Get:12 http://security.ubuntu.comfubuntu xenial-security/multiverse amd64 DEP-11
Metadata [212 B]

Get:13 http://us.archive.ubuntu.com/ubuntu xenial-updates/universe DEP-11 64x64
Icons [145 kB]

Get:14 http://us.archive.ubuntu.com/ubuntu xenial-updates/multiverse amd64 DEP-1
1 Metadata [2,520 B]

Get:15 http://us.archive.ubuntu.com/ubuntu xenial-backports/main amd64 DEP-11 Me
tadata [208 B]

Get:16 http://us.archive.ubuntu.com/ubuntu xenial-backports/universe amd64 DEP-1
1 Metadata [212 B]

Get:17 http://us.archive.ubuntu.com/ubuntu xenial-backports/multiverse amd64 DEP
-11 Metadata [212 B]

Fetched 1,218 kB in 4s (285 kB/s)

AppStream cache update completed, but some metadata was ignored due to errors.
Reading package lists... Done

Building dependency tree

Reading state information... Done

286 packages can be upgraded. Run 'apt list --upgradable' to see them.
terasic@ubuntu:~$ sudo apt dist-upgrade -yjj

(c)
=
*?_'j
s
T
a
7%

Figure 2-30 Typing in the Command "sudo apt dist-upgrade -y"
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Figure 2-31 shows the screenshot after the upgrade process has been complete. Type "exit" to close
the terminal.

r 5
5 Ubuntu B4-bit - VMware Workstation 12 Player (Non-commercial use only) =HACN X
Player ~ | Il » & I & <| ©

Termina! Terminal File Edit View Search Terminal Help 1y @) 10:44PM I

terasic@ubuntu: ~

a Setting up update-notifier (3.168.2) ...
" processing triggers for cups (2.1.3-4) ...

Updating PPD files for cups-filters ...

E Updating PPD files for foomatic-db-compressed-ppds ...
Updating PPD files for openprinting-ppds ...
Updating PPD files for brlaser ...

ﬁ Updating PPD files for c2esp ...
Updating PPD files for foo2zjs-common ...
Updating PPD files for gutenprint ...
Updating PPD files for hpcups ...
Updating PPD files for postscript-hp ...
Updating PPD files for ptouch ...
Updating PPD files for pxljr ...
Updating PPD files for sag-gdi ...
Updating PPD files for splix ...
Processing triggers for libc-bin (2.23-8ubuntu5) ...
Processing triggers for initramfs-tools (©8.122ubuntu8.7) ...
update-initramfs: Generating /boot/initrd.img-4.4.0-57-generic
Processing triggers for systemd (229-4ubuntul3) ...
Processing triggers for ureadahead (0.100.0-19) ...
Processing triggers for dbus (1.10.6-1ubuntu3.1) ...
terasic@ubuntu:~S

Figure 2-31 Upgrade Process Complete

2.6 Enable VMware Share Folder

After Linux system has been upgraded, we also need to copy files from Windows host by using
VMware Workstation Player’s Shared Folder features. Note, a software patch is applied to fix known
bugs.

B Fix and Enable VMware Workstation Player’s Shared Folder features

Please follow carefully with the installation procedures in this section. First, press "CTRL+ALT+T"
on keyboard to launch a terminal as show in Figure 2-32.
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-
L& Ubuntu 64-bit - VMware Workstation 12 Player (Non-commercial use only) = | E |t

Player - A== >t 'S & @ @ &
Terminal File Edit View Search Terminal Help 1y ) 11:11PM %
terasic@ubuntu:~$ |

SOERDDDON®

Figure 2-32 Linux Terminal

In the terminal, execute the following commands to download and install VMware Tools Patches.

$ wget https://codeload.github.com/rasa/vmware-tools-patches/zip/master \
-O vmware-tools-patches.zip

$ unzip vmware-tools-patches.zip

$ cd vmware-tools-patches-master/

$ sudo ./patched-open-vm-tools.sh
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Figure 2-33 shows the screenshot of patches download finish after typing in the wget command.

L& Ubuntu 64-bit - VMware Workstation 12 Player (Non-commercial use only) Elglé]
Blayer = 'ilj:E\l& ? o _o% @d @ @ =]

Terminal File Edit View Search Terminal Help 1y ) 11:42PM %
terasic@ubuntu:~$ wget https://codeload.github.com/rasa/vmware-tools-patches/zip
/master -0 vmware-tools-patches.zip

--2016-12-22 23:42:48-- https://codeload.github.com/rasa/vmware-tools-patches/z
ip/master

Resolving codeload.github.com (codeload.github.com)... 192.30.253.120, 192.30.25
3.121

Connecting to codeload.github.com (codeload.github.com)|192.30.253.120|:443... C
onnected.

HTTP request sent, awaiting response... 200 OK

Length: 54134 (53K) [application/zip]

Saving to: ‘vmware-tools-patches.zip’

vmware-tools-patche 100% =] 52.87K 130KB/s in 0.4s
2016-12-22 23:42:49 (130 KB/s) - ‘vmware-tools-patches.zip’ saved [54134/54134]

terasic@ubuntu:~$

SOERDDDON®

Figure 2-33 VMware Tools Patches Download Finished
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The downloaded file is in the compressed format, so we need to decompress it before we can use it.
Figure 4-2 shows the screenshot after patches download has been finished and has been extracted by
the unzip command. After extraction, the patches is located in the folder "~/vmware-tools-patches-
master"

L5 Ubuntu 64-bit - VMware Workstation 12 Player (Non-commercial use only) = | 5|
Blayer - - p 3 »Q 4l o= G B @ &=

Terminal File Edit View Search Terminal Help 1y ) 11:47PM %
terasic@ubuntu:~$ wget https://codeload.github.com/rasa/vmware-tools-patches/zip
/master -0 vmware-tools-patches.zip

--2016-12-22 23:42:48-- https://codeload.github.com/rasa/vmware-tools-patches/z
ip/master

Resolving codeload.github.com (codeload.github.com)... 192.30.253.120, 192.30.25
3.121

Connecting to codeload.github.com (codeload.github.com)|192.30.253.120|:443... C
onnected.

HTTP request sent, awaiting response... 200 OK

Length: 54134 (53K) [application/zip]

Saving to: ‘vmware-tools-patches.zip’

52.87K 130KB/s in 0.4s
2016-12-22 23:42:49 (130 KB/s) - ‘vmware-tools-patches.zip’ saved [54134/54134]

terasic@ubuntu:~$ unzip vmware-tools-patches.zip [J

4

=
”
B
%
a
75
M

Figure 2-34 VMware Tools Patches Extracted by the unzip Command
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In order to fix VMware Tools bug, installing patches is required. Figure 2-35 shows the screenshot
of installing the patches. The system will prompt users to input a password. Please input your
password (in this tutorial, the password is "123") and press ENTER.

Flayer ~ - il oy \I&
Terminal 1y ) 11:22PMm 1%

terasic@ubuntu: ~/vmware-tools-patches-master

Would you 1like to enable VMware automatic kernel modules?

[no]

Thinprint provides driver-free printing. Do you wish to enable this feature?
[yes]

Creating a new initrd boot image for the kernel.
update-initramfs: Generating /boot/initrd.img-4.4.0-31-generic
Checking acpi hot plug done
Starting VMware Tools services in the virtual machine:
Switching to guest configuration: done
Guest filesystem driver: done
Mounting HGFS shares: done
VMware User Agent: done
Starting Virtual Printing daemon: done
The configuration of VMware Tools 10.0.10 build-4301679 for Linux for this
running kernel completed successfully.

-—

Enjoy,
--the VMware team

terasic@ubuntu:~/

'BEEL I LT

g

-

Figure 2-35 VMware Tools Patches Installation

E - 39 i
asicC DE10-Nano www. terasic.com

————  Control Panel July 19, 2017



http://www.terasic.com/
http://www.terasic.com/
http://www.terasic.com/

B Shared Folder Setup

In order to modify virtual machine setting. First, shut down Linux system. Launch the VMware
Workstation Player, select the "Ubuntu 64-bit", and click "Edit virtual machine settings", as shown in
Figure 2-36.

& ™y
%3 VMware Workstation 12 Player (Non-commercial use only) E@Iﬁ

Player v | I ~ T

]

Ubuntu 64-bit

State: Powered Off
0S: Ubuntu 64-bit
Version: Workstation 12.0 virtual machine
RAM: 1GB

| Play virtual machine

—
Edit virtual machine settings

& =

Figure 2-36 Launch Edit Virtual Machine Settings
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When the Virtual Machine Settings dialog appears as shown in Figure 2-37, please select "Options"
tab, click "Shared Folders™ icons, check "Always enabled" radio button, and then click "Add...".

-
Virtual Machine Settings — - ﬂ
Hardwarg Options i
Settings — Folder sharing
) v, Shared folders expose your files to programs in the
L!,]]General Ubuntu 64-bit _\' virtual machine. This may put your computer and
b P ouver— your data at risk. Only enable shared folders if you
'[Ishared Folders [ trust the virtual machine with your data.
(G0 Viiware-Tooke Time sync off () Disahled
Unity @ Always enabled
& Autologin Nat supparted nabied andl next power off or suspend
Folders
MName Host Path
‘m’ Bemowve Properties
—
[ ok || cancel || Hep
Figure 2-37 Add Shared Folders
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Add Shared Folder Wizard is launched for shared folder settings. A Welcome dialog appears as
shown in Figure 2-38, please click "Next >" to go to the next step.

Add Shared Folder Wizard l&
Welcome to the Add Shared
Folder Wizard
VMWARE This wizard will guide you through the steps of
WORKS 10 adding a new shared folder to your virtual
PLAYER ‘ machine.
— ———
< Back ([ Mext = u Cancel ]
e —

Figure 2-38 Welcome Dialog of Add Shared Folder Wizard
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When the Name the Shared Folder dialog appears as shown in Figure 2-39, click "Browse..." to
select a folder as the shared folder, gives a name to the shared folder(in this tutorial, shared is used ),
and click "Next >" to proceed.

Add Shared Folder Wizard ﬁ

Hame the Shared Folder
What would you like to call this shared folder?

Host path

D:\Whware'shared folder | Browse... |

MName

P
[ < Back ]Q

Mext =
h e ——

)[ Cancel ]

»

Figure 2-39 Specify Shared Folder Location and Name
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When the Specify Shared Folder Attributes dialog appears as shown in Figure 2-40, check "Enable
this share” checkbox and click "Finish".

Add Shared Folder Wizard | @

Specify Shared Folder Attributes
Spedfy the scope of this shared folder,

Additional attributes

Enable this share

[ Read-only

—
< Back Finish Cancel

Figure 2-40 Finish Shared Folder Setup
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When going back to the Virtual Machine Settings dialog as shown in Figure 2-41, check "OK" to
complete the settings. Now the Shared Folder feature is applied.

-
Virtual MachineSettings '’ hkm, o "™ M
Hardware | Options
Settings Summary Fo_l\tjer sharing
) v, Shared folders expose your files to programs in the

E,IJGeneral Ubuntu 64-bit virtual machine. This may put your computer and
b Power your data at risk. Only enable shared folders if you
U Shared Folders Enabled trust the virtual machine with your data.
@Wware Tools Time sync off () Disabled
Unity i@ Always enabled
& Autologin Nat supparted Enabled until next power off or suspend

Folders

Mam HostPatT ————-_________1-\
(W shared  D:\WMware'shared Fold)
| Add... | [ Remove ] [ Properties

@ ox D cancad ][ rep

Figure 2-41 Complete Virtual Machine Setting
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Chapter 3

Qt Creaftor Installation

The Control Panel is a GUI-based program and Qt Creator is a convenient tool to help create GUI-
based programs. Users can simply follow our GUI application development explained in this tutorial
to develop needed GUI applications.

Chapter 3 illustrates how to install Qt Creator on the Linux x64 which has been installed in previous
chapters. Also, we will show how to create, compile, and build a hello program running on the Linux
x64. In order for Qt Creator to be able to build a project correctly, we also provide steps of installing
necessary x86_64 GCC toolchain needed for the Qt Creator.

3.1 Install Toolchain for Linux x64

In order for the Qt Creator to be able to build a project correctly, a proper toolchain is required. Use
the following command to install the required toolchain:

$ sudo apt install build-essential libgl1-mesa-dev -y

System will prompt the user to input a password (in this tutorial, the password is "123") as shown in
Figure 3-1.
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-
L& Ubuntu 64-bit - VMware Workstation 12 Player (Non-commercial use only) =HAEN X

Blayer = - il oy \I& 4 | =]
Terminal Terminal File Edit View Search Terminal Help 1y <) 10:55PM %

terasic@ubuntu: ~

terasic@ubuntu:~$ sudo apt install build-essential libglil-mesa-dev -y
[sudo] password for terasic:

wOERDDD O H @

Figure 3-1 Install Software Package
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Figure 3-2 shows the screenshot after the installation has been completed. Type "exit" to close the
terminal.

r 3
L& Ubuntu 64-bit - VMware \Workstation 12 Player (Non-commercial use only) =HAEN X
Beyer < | 11 ~ @ I 3 < 5

Terminal Terminal File Edit View Search Terminal Help 1y «)) 10:56PM 1

terasic@ubuntu: ~

Setting libxcb-dri3-dev:amd64 (1.11.1-1ubuntul) ...
Setting libxcb-glx@-dev:amd64 (1.11.1-1lubuntul) ...
Setting libxcb-render®-dev:amd64 (1.11.1-1ubuntul) ...
Setting libxcb-randre-dev:amd64 (1.11.1-1ubuntuil)
Setting libxcb-shapef-dev:amd64 (1.11.1-1ubuntul) ...
Setting libxcb-xfixes8-dev:amd64 (1.11.1-1ubuntul) ...
Setting libxcb-sync-dev:amd64 (1.11.1-1ubuntul) ...
Setting libxcb-present-dev:amd64 (1.11.1-1ubuntul) ...
Setting xllproto-xext-dev (7.3.0-1) ..

Setting x1lproto-fixes-dev (1:5.0-2ubuntu2) ...
Setting libxfixes-dev:amd64 (1:5.8.1-2) ...

Setting x1llproto-damage-dev (1:1.2.1-2) ...

Setting libxdamage-dev:amd64 (1:1.1.4-2)

Setting libxext-dev:amd64 (2:1.3.3-1)

Setting libxshmfence-dev:amd64 (1.2-1) ...

Setting x1lproto-xf86vidmode-dev (2.3.1-2)

Setting libxxf86vm-dev:amd64 (1:1.1.4-1)

Setting mesa-common-dev:amd64 (11.2.8-1ubuntu2.2)
Setting x1llproto-dri2-dev (2.8-2)

Setting x1lproto-gl-dev (1.4.17-1) ...

Setting up libglil-mesa-dev:amd64 (11.2.0-1lubuntu2.2)
terasic@ubuntu:~$

ml®

O

A
a
75

Figure 3-2 Software Package Installation is Now Complete
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3.2 Download and Install Qt Installer

B Download Qt Installer

As shown in Figure 3-3, click the Firefox web browser to open the web page
http://download.qt.io/archive/qt/5.7/5.7.0/
Then click "gt-opensource-linux-x64-5.7.0.run" to download the Qt installer.

-
L5 Ubuntu 64-bit - VMware Workstation 12 Player (Non-commercial use only)

Player v | 11 + & 11 3
File Edit View History Bookmarks Tools Help
Index of farchive/qt/s....

v

PP I e

ry

E gt-opensource-mac-x64-clang-5.7.0.dmg  15-Jun-2016 775M Details

09:57
B gt-opensource-mac-x64-android- 15-Jun-2016 2.3G Details
ios-5.7.0.dmg 09:56

E gt-opensource-mac-x64-android-5.7.0.dmg 15-Jun-2016 828M Details
09:55

E gt-opensource-linux-x64-android-5.7.0.run  15-Jun-2016 769M Details

09:53

_ gt-opensource-linux-x64-5.7.0.run 15-Jun-2016 715M Details
09:53

E mdSsums.ixt 15-Jun-2016 1.0K Details
12:43

a
s

c | |Q search A » =
B gt-opensource-windows-x86-android- 15-Jun-2016 1.2G Details
5.7.0.exe 09:44

Figure 3-3 Web Page to Download Qt
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When an Opening dialog appears as shown in Figure 3-4, click "Save File".

r%ﬂ Ubuntu 84-bit - ViMware Workstation 12 Player (Mon-commercial use only) Elﬂlg1
Payer - | Il ~ & H «| E
Firefox Web Browser 13 @) 1:03PM I
@ Index of /archive/qt/5.... x
€& @ | |Q search w B » =
—
_E B gt-opensource-windows-x86-android- 15-Jun-2016 1.2G Details
“ 5.7.0.exe 09:44
» ;, 4
B qt-opensource-mac-x64-clang-5.7.0.dmg  15-Jun-2016 775M Details
é 09:57
b qto Opening qt-opensource-linux-x64-5.7.0.run
N ins-5.7/ You have chosen to open:
k qt—c;| qt-opensource-linux-x64-5.7.0.run -
which is: BIN Ffile (715 MB)
| from: http://ftp.jaist.ac.jp 1
E gt-g Wwouldyou like to save this file?
- Cancel @
A | ‘ .
—— E qto ils
a 09:53
!
— B mdSsums.txt 15-Jun-2016 1.0K Details
”W 12:43
_—
Figure 3-4 Opening Dialog
DE10-Nano 50 www. terasic.com

[¥esic

www.terasic.com

Control Panel

July 19, 2017


http://www.terasic.com/
http://www.terasic.com/
http://www.terasic.com/

Figure 3-5 shows the download progress.

v

Lodedude T

Y

H:E:!-

o)

k]

Index of farchive/qt/5.7/5.7.0 - Mozilla Firefox

Index of farchive/qt/5.... x

€ | @ | download.qt.io/archive/qt/5.7/5.7.0/

oy

E gt-opensource-windg

gt-opensource-linux-x64-5.7.0.run

F k!
L& Ubuntu 64-bit - VMware \Workstation 12 Player (Non-commercial use only) E@ﬂ
Player - [ Il ~ &p I = < | @&

5.7.0.exe (']

E gt-opensource-ma

E gt-opensource-mac-x64-android-
ios-5.7.0.dmg

E gt-opensource-mac-x64-android-5.7.0.dmg

B gt-opensource-linux-x64-android-5.7.0.run

E gt-opensource-linux-x64-5.7.0.run

E mdbSsums.ixt

9 minutes remaining — 16.6 of 715 MB

Show All Downloads

15-Jun-2016
09:56

15-Jun-2016
09:55

15-Jun-2016
09:53

15-Jun-2016
09:53

15-Jun-2016
12:43

2.3G Details

828M Details

769M Details

715M Details

1.0K Details

Figure 3-5 Download Process of qt-opensource-linux-x64-5.7.0.run
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The file is saved as "qt-opensource-linux-x64-5.7.0.run", and saved under the folder "~/Download".
When download is completed, click the Close icon, located on the top-left corner as shown in Figure
3-6, to close the Firefox web browser.

F k!
L& Ubuntu 64-bit - WMware \Workstation 12 Player (Non-commercial use only) E@g

PlayerV| 1l -~ &I oy \I&
File Edit View History Bookmarks Tools Help

)

Index of farchive/qt/5.... x

@ € | @ | download.qgt.io/archive/qt/5.7/5.7.0/ | |Q search A » =
—_— e
_E E gt-opensource-windows-x86-android- 15-Jun-2016 1.2G Details
ﬂ 5.7.0.exe 09:44
;_ 4
E gt-opensource-mac-x64-clang-5.7.0.dmg  15-Jun-2016 775M Details
% 09:57
E gt-opensource-mac-x64-android- 15-Jun-2016 2.3G Details
i i0s-5.7.0.dmg 09:56
% E gt-opensource-mac-x64-android-5.7.0.dmg 15-Jun-2016 828M Details
09:55
E gt-opensource-linux-x64-android-5.7.0.run  15-Jun-2016 769M Details
. 09:53
=
— E gi-opensource-linux-x64-5.7.0.run 15-Jun-2016 715M Details
a 09:53
e
E mdSsums.txt 15-Jun-2016 1.0K Details
é 12:43
-_—

Figure 3-6 Click ‘Close’ Icon to Close Firefox Web Browser
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W Install Qt

Type in the following commands to locate and launch the Qt Installer, as shown in Figure 3-7.

$ cd ~/Downloads/

$1s

$ chmod a+x gt-opensource-linux-x64-5.7.0.run
$ ./gt-opensource-linux-x64-5.7.0.run

The 2" command line Is is used to check whether the qt-opensource-linux-x64-5.7.0.run existed or
not while the 3@ command line chmod a+x is used to add "execution" attribute to the file such that it
can be executed.

5 Ubuntu 64-bit - VMware Workstation 12 Player (Non-commercial use only) =RACN X
Player » | |1+ & I [ «| @

Terminal Terminal File Edit View Search Terminal Help 1y ) 11:40PM {%
=N | @36 terasic@ubuntu: ~/Downloads
/ terasic@ubuntu:~$ cd ~/Downloadsf

terasic@ubuntu:~/Dow 55

qt-opensource-1 )
terasic@ubuntu: chmod a+x qt-opensource-linux-x64-5.7.8.run
terasic@ubuntu:~/ | ./qt-opensource-linux-x64-5.7.0.run |

E
"
B
Z.

H

Figure 3-7 Locate and Launch the Qt Installer

E - 53 i
asicC DE10-Nano www. terasic.com

————  Control Panel July 19, 2017



http://www.terasic.com/
http://www.terasic.com/
http://www.terasic.com/

Figure 3-8 shows the Welcome dialog of the Qt Installer.

Qk 5.7.0 Setup

terasic@ubu

terasic@ubu

gqt-opensourt

terasic@ubu

terasic@ubu This installer provides you with the open source
version of Qt 5.7.0.

You have the option to log in using your Qt
Account credentials (e.g. Qt Forum login).

Welcome to the Qt 5.7.0 installer

If you do not have a Qt Account yet, you can opt
to create one in the next step.

Ot Account gives you access to everything Qt
Packaging and pricing options

LGPL compliance & obligations

Choosing the right license for your project

=
&
B
=3

Cancel

-
%ﬂ Ubuntu 84-bit - ViMware Workstation 12 Player (Non-commercial use only) = | B |
Blayer = - il oy \I& &

QE 5.7.0 Setup ty 4) 11:42PM {%

Figure 3-8 Welcome Dialog
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In the Qt Account — Your unified login to everything Qt dialog, click "Skip™ to skip Qt account log
in and go to the next step, as shown in Figure 3-9.

-
24 Ubuntu 64-bit - ViMiware Work n 12 Player (Non-commercial use only)

Qt 5.7.0 Setup gy €) 11:43PM %

Qt 5.7.0 Setup
terasic@ubu
terasic@ubu
qt-opensourd
terasic@ubu

terasic@ubu Please log in to Qt Account

Qt Account - Your unified login to everything Qt

Need a Qt Account?
Sign-up |Valid email address

1 accept the service terms.

o

Settings < Back Cancel
e

A

Ee

Figure 3-9 Skip Qt Account log in
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In the Setup — Qt 5.7.0 dialog, click "Next >" to go to the next step, as shown in Figure 3-10.

o
1 B Ubuntu 84-bit - VMware \Workstation 12 Player (Non-commercial use only) '
Player he il i ) \l& = I

il Qt 5.7.0 Setup 1y ) 11:49Pm i
Qk 5.7.0 Setup

terasic@ubu
terasic@ubu
qt-opensourc
terasic@ubu

|ierasit:li_ﬂu bu m Welcome to open source Qt 5.7.0 setup.

Setup - Qt 5.7.0

qui

Figure 3-10 Qt Setup Dialog

asiC DE10-Nano 56 www. terasic.com
WWW. LEF8sIiC. com Control Panel July 19, 2017



http://www.terasic.com/
http://www.terasic.com/
http://www.terasic.com/

In the Installation Folder dialog, please specify the folder where you wish to install Qt 5.7.0 and
click "Next >" to go to the next step, as shown in Figure 3-11.

-
5 Ubuntu M—bit_ Player (Non-commercial use only) SRR X

Blayer = - il oy \I& &
3 ) 11:54PM i

QEt 5.7.0 Setup
Qk 5.7.0 Setup

teras1_.c[§_ﬂUbU Installation Folder
terasic@ubu

gqt-opensourt
terasic@ubu
terasic@ubu Please specify the folder where Qt 5.7.0 will be installed.

|fhome!terasicf0t5.?.0|

I”%’E‘@.M el ke

= Back Cancel

Figure 3-11 Specify the Folder to Install Qt
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In the Select Components dialog, keep default settings and click "Next >" to go to the next step, as
shown in Figure 3-12

-
%ﬂ Ubuntu 84-bit - ViMware Workstation 12 Player (Non-commercial use only) = | B |
Payer = | Il » & I & ¢

QEt 5.7.0 Setup fy 1) 11:56PM %
Qk 5.7.0 Setup

teras‘!.CIE_ﬂUbll Select Components

terasic@ubu Please select the components you want to install.

qt-opensourc

terasic@ubu

terasic@ubur dlslge = el
D b @ Qt5.7 This component will occupy
b [¥] Tools approximately 1.01 GiB on
your hard disk drive.

=
&
B
=3

Select All | | Deselect All

= Back Cancel

Figure 3-12 Select Components Dialog
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In the License Agreement dialog, select a license and select the "I have read and agree ..." radio
button. Click "Next >" to go to the next step, as shown in Figure 3-13

-
] Ubuntu 64-bit ar 3 n 12 Player (Non-commercial use only)

Plaver v | 11 v & B

QEt 5.7.0 Setup 13 €) 11:57PM %

6 : Qt 5.7.0 Setup
terasic@ubu License Agreement

terasic@ubu Please read the following license agreement. You must accept the terms
E qt-opensourd contained in this agreement before continuing with the installation.

terasic@ubu
terasic@ubu GENERAL

0 .

i
& o
- i Qt is 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 close strategic relationship
with The Qt Company to make sure your product and development
T 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 LGPLv3. It should be noted that the
tools as well as some add-on components are available only under
GPLv3. 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
i the licenses of the compone A
I have read and agree to the terms contained in the license
agreements.

1 do nota erms-ard-cenditiens above license
agreements.

< Back Cancel

T

Figure 3-13 License agreement dialog of the Qt installer
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In the Ready to Install dialog, as shown in Figure 3-14, click "Install" to go to the next step.

Playar = - \i i ) & L4 :
! Qt 5.7.0 Setup Ty ) 1217AM 1r B
Qt 5.7.0 Setup i

terasic@ubu
terasic@ubu
qt-opensourc
terasic@ubu

terasic@ubu Setup is now ready to begin installing Qt 5.7.0 on your computer.
Installation will use 1.01 GiB of disk space.

Ready to Install

8l @

O

A

< Back Install Cancel

Figure 3-14 Ready to Install Dialog of Qt Installer
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In the Completing the Qt 5.7.0 Wizard dialog, as shown in Figure 3-15, unselect "Launch Qt
Creator" and click "Finish" to close the window.

-
L& Ubuntu 64-bit - VMware Workstation 12 Player (Non-commercial use only)

Blayer = - il i \l& «
Qt 5.7.0 Setup

Qk 5.7.0 Setup

teraS}CIE_ﬂUbU Completing the Qt 5.7.0 Wizard
terasic@ubu

gqt-opensourt
terasic@ubu

terasic@ubu ick Finish to exit the Qt 5.7.0 Wizard.
D m unch Qt Creator

DD DO ®

Figure 3-15 Completing Dialog of Qt Installer
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3.3 Launch Qt Creator and Check Configure

This section describes how to launch Qt Creator in Linux and where to check its Build & Run
configuration settings.

B Launch Qt Creator

The Qt Creator program is located under \home\Qt5.7.0\Tools\QtCreator\bin as shown in Figure 3-16.
To launch Qt creator, simply double click "gtcreator” program icon.

r%ﬂ Ubuntu 84-bit - VMware Works-;atio; 12 Player (Mon-commercial use only) Elﬂlg
Player v | Il ~ & LI <| &
x File Edit View Go Bookmarks Help 13 €) 1231AaM %
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@ < fYHome OQt5.7.0 Tools QtCreator bin
— S & & @

'* E *' 4t Home
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;- [1 Documents @ @ @

| ¥ Downloads qbs-gmltypes gbs-setup-android qbs-setup-qt
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| - A1 Pictures :E < E
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Figure 3-16 Launch Qt Creator
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B Check Build & Run Configuration Settings

When Qt Creator is launched, browse the menu and click "Tools=>Options..." as shown in Figure
3-17, to open the Option dialog.
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Learn how to develop
your own applications and
explore Qt Creator.
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Figure 3-17 Open Option Dialog
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In the Options dialog, first click "Build & Run™ on the left and select the "Compilers" tab on the right
to check if the "GCC" is detected as shown in Figure 3-18.

-
Ubuntu 64-bit - WMware Workstation 12 Player (Non-commercial use only) E@g
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Figure 3-18 Compilers Options in Qt Creator
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Next, select "Qt Versions™ tab (to the left of the "Compilers” tab) to check if the "Qt 5.7.0 GCC 64bit"
is detected as shown in Figure 3-19.
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Figure 3-19 Qt Version Option in Qt Creator
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Similarly, select "Kits" tab to check if the "Desktop Qt 5.7.0 GCC 64bit" is detected as shown in
Figure 3-20.
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Figure 3-20 Kits Option in Qt Creator
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Finally, click "OK" to close the dialog as shown in Figure 3-21.

Qt Creator (Community)
File Edit Build Debug Analyze Tools Window Help
Options
E Filter Build & Run
I — @ Environment *|| General | Kits | QtVersions Compilers | Debuggers | CMake
I - j Text Editor Name
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Manual

@ Help
{7} e+

A,.] Qt Quick

Q Debugger
i:ﬁ:' j Designer
—— B8 Analyzer
Version Control
- i) Android
)
g sax QNX
I ii |
- -

Apply

r ™
'@ Ubuntu &4-bit - VMware Workstation 12 Player (Non-commercial use only) @M
Blayer~ | Il -~ &3 H & < | E

1y 4) 1242AM
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S
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Figure 3-21 Click "OK" to Close Options Dialog

- 67
asic gEﬂ)Nano
WWW. Lerasic. com ontrol Panel

www . terasic.com
July 19, 2017



http://www.terasic.com/
http://www.terasic.com/
http://www.terasic.com/

3.4 Hello Program

Now we are ready to create, build, and run our first program "Hello" in Qt Creator. Please follow

carefully with the following instructions.

B Create a New Project

After launching the Qt Creator, browse the menu and select item "File->New File or Project..." as
shown in Figure 3-22 to open a new dialog.
F%B Ubuntu 64-bit - ViMware Workstation 12 Player (Non-commercial use only) [ = 5 ﬂw
Blayer ~ | Il ~ &y T I3
Qt Creator 1y ) 1243AaM It
= "gdit Build Debug Analyze Tools Window Help
@ "Z_New File or Project... Ctrl+N
P &~ Open File or Project... Ctrl+0
Open File With... New Project = Open Project ‘
sions Recent Projects
Sessions 3
Session Manager... default
Save All Ctrl+Shift+5
ctri+Q
5 Blogs
e User Guide
P. Type to locate (Ctrl+K) 1 Issues 2 Search R.. 3 Applicati... 4 Compile... 5 Debugge.. #%
Figure 3-22 Open a New Project Dialog
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In the New dialog, select "Applications” under Projects, and choose "Qt Widgets Application™ as
shown in Figure 3-23. Click "Choose..." to go to the next step.

r ™
% Ubuntu &4-bit - VMware Workstation 12 Player (Non-commercial use only) @M

Blayer~ | Il -~ &3 H &
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Library

Other Project
~7] Qt Quick Controls Application

W/ Ot Canvas 3D Application Supported Platforms: Desktop
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Non-Qt Project
Import Project
Files and Classes

C++
Modeling
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GLSL
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Python
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Figure 3-23 Dialog of Creating a New Project
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In the Qt Widgets Application Dialog, specify the project name and project location, then click
"Next >" as shown in Figure 3-24.
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'@ Ubuntu 64-bit - VIMware Workstation 12 Player (Non-commercial use only)
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Introduction and Project Location
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N
{_ Next> ] Cancel

.
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Figure 3-24 Project Name and Location Dialog
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In the Kit Selection dialog, keep default settings and click "Next >" to go to next step as shown in
Figure 3-25.

% Ubuntu 64-bit - ViMware Workstation 12 Player (Non-commercial use only)
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Figure 3-25 Kit Selection Dialog
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In the Class Information dialog, click "Next >" as shown in Figure 3-26 to proceed.
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Figure 3-26 Class Information Dialog
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In the Project Management dialog, click "Finish" as shown in Figure 3-27 to proceed.

F hl
[ Ubuntu 64-bit - VMware Workstation 12 Player (Non-commercial use only) E@g
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Figure 3-27 Final Dialog of Qt Widgets Application
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Figure 3-28 shows the hello project now has been created and the mainwindow.cpp and main.cpp
files are included in the Sources folder under the hello project.
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Figure 3-28 mainwindow.cpp of the Hello project
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B Build & Run

Click on the "Run" icon to build and run the Hello program. The GUI program should appear as

shown in Figure 3-29.
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Figure 3-29 Run Hello Program
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Chapter 4

Intel SoC Toolchain Installation

Linaro ARM cross compiler toolchain is required while building the Qt application for the Intel SoC
ARM on the Linux x64. In this chapter, we show the users steps needed to install the Linaro ARM
cross compiler toolchain. Here is a quick look of the 2 simple steps performed on Linux x64:

® Download the Linaro ARM cross compiler toolchain and extract the file
® Include Toolchain path into the system environment variable $PATH

4.1 Download and Install Toolchain

Launch Linux terminal on the Linux x64 (CTRL+ALT+T) and execute the following commands to
download and extract the Linaro ARM cross compiler toolchain,

Scd~

S wget -c https://releases.linaro.org/components/toolchain/binaries/\
5.2-2015.11-2/arm-linux-gnueabihf/gcc-linaro-5.2-2015.11-2-x86_64_arm-linux-
gnueabihf.tar.xz

S tar xvf gcc-linaro-5.2-2015.11-2-x86_64_arm-linux-gnueabihf.tar.xz

Figure 4-1 shows the screenshot of toolchain download progress after typing in the wget command.
It will take about 10 minutes to download the file.
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':?3 Ubuntu 64-bit - ViMware Workstation 12 Plaﬁr (Nen-commercial use only) =RNC X

Player = - &é b ) & L4
Terminal File Edit View Search Terminal Help 1y €) 1:22aM 2%
terasic@ubuntu:~S cd ~

terasic@ubuntu:~$ wget -c https://releases.linaro.org/components/toolchain/binaries/\

> 5.2-2015.11-2/arm-1linux-gnueabihf/gcc-1linaro-5.2-2015.11-2-x86_64_arm-1linux-gnueabihf.tar.xz
--2016-12-21 01:22:84-- https://releases.linaro.org/components/toolchain/binaries/5.2-2015.11-2/ar
m-linux-gnueabihf/gcc-1linaro-5.2-2015.11-2-x86 64 arm-linux-gnueabihf.tar.xz

Resolving releases.linaro.org (releases.linaro.org)... 52.221.254.75

Connecting to releases.linaro.org (releases.linaro.org)|52.221.254.75|:443... connected.

HTTP request sent, awaiting response... 302 FOUND

Location: https://publishing-ap-linaro-org.s3.amazonaws.com/releases/components/toolchain/binaries/
5.2-2015.11-2farm-linux-gnueabihf/gcc-1linaro-5.2-2015.11-2-x86_64_arm-linux-gnueabihf.tar.xz?signat
ure=ZyEQPDVMFQLcLB8amozIYTPrucZk%3D&Expires=1482312212&AWSAccessKeyId=AKIAIELXV2RYNAHFUP7A [followin
q]

--2016-12-21 01:22:06-- https://publishing-ap-linaro-org.s3.amazonaws.com/releases/components/tool
chain/binaries/5.2-2015.11-2/arm-1linux-gnueabihf/gcc-1linaro-5.2-2015.11-2-x86_64_arm-linux-gnueabih
f.tar.xz?Signature=ZyEQPDVMFQLCLBamozIYTPrucZk%3D&EXpires=1482312212&AWSAccessKeyId=AKIATELXVZRYNAH
FUP7A

il

of Je Jo i Je ) | jcF

Resolving publishing-ap-linaro-org.s3.amazonaws.com (publishing-ap-linaro-org.s3.amazonaws.com)...
54.231.242.168

Connecting to publishing-ap-linaro-org.s3.amazonaws.com (publishing-ap-linaro-org.s3.amazonaws.com)
|54.231.242.168| :443... connected.

HTTP request sent, awaiting response... 200 OK

Length: 165674656 (158M) [applicationfoctet-stream]

Saving to: ‘gcc-linaro-5.2-2015.11-2-x86_64_arm-linux-gnueabihf.tar.xz’

k3
N

%[ ] 3.86M 225KB/s eta 12m 11s

Figure 4-1 Linaro ARM cross compiler toolchain Download Progress

The downloaded file is in the compressed format, so we need to decompress it before we can use it.
Figure 4-2 shows the screenshot after toolchain download has been finished and has been extracted
by the tar command. After extraction, the toolchain is located in the folder "~/ gcc-linaro-5.2-
2015.11-2-x86_64_arm-linux-gnueabihf™"
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[ L= Ubuntu
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Terminal File Edit View Search Terminal Help 1y ) 1:38AM %
terasic@ubuntu:~S cd ~
terasic@ubuntu:~$ wget -c https://releases.linaro.org/components/toolchain/binaries/\
> 5.2-2015.11-2/arm-1linux-gnueabihf/gcc-1linaro-5.2-2015.11-2-x86_64_arm-1linux-gnueabihf.tar.xz
--2016-12-21 01:22:84-- https://releases.linaro.org/components/toolchain/binaries/5.2-2015.11-2/ar
m-linux-gnueabihf/gcc-1linaro-5.2-2015.11-2-x86 64 arm-linux-gnueabihf.tar.xz
Resolving releases.linaro.org (releases.linaro.org)... 52.221.254.75
Connecting to releases.linaro.org (releases.linaro.org)|52.221.254.75|:443... connected.
HTTP request sent, awaiting response... 302 FOUND
Location: https://publishing-ap-linaro-org.s3.amazonaws.com/releases/components/toolchain/binaries/
5.2-2015.11-2farm-1linux-gnueabihf/gcc-1linaro-5.2-2015.11-2-x86_64_arm-linux-gnueabihf.tar.xz?signat
ure=ZyEQPDVMFQLcLB8amozIYTPrucZk%3D&Expires=1482312212&AWSAccessKeyId=AKIAIELXV2RYNAHFUP7A [followin
q]
--2016-12-21 01:22:86-- https://publishing-ap-linaro-org.s3.amazonaws.com/releases/components/tool
chain/binaries/5.2-2015.11-2/arm-1linux-gnueabihf/gcc-1linaro-5.2-2015.11-2-x86_64_arm-linux-gnueabih
f.tar.xz?Signature=ZyEQPDVMFQLCLBamozIYTPrucZk%3D&EXpires=1482312212&AWSAccessKeyId=AKIATELXVZRYNAH
FUP7A
Resolving publishing-ap-linaro-org.s3.amazonaws.com (publishing-ap-linaro-org.s3.amazonaws.com)...
54.231.242.168
Connecting to publishing-ap-linaro-org.s3.amazonaws.com (publishing-ap-linaro-org.s3.amazonaws.com)
|54.231.242.168| :443... connected.
HTTP request sent, awaiting response... 200 OK
Length: 165674656 (158M) [applicationfoctet-stream]
Saving to: ‘gcc-linaro-5.2-2015.11-2-x86_64_arm-linux-gnueabihf.tar.xz’

gcc-linaro-5.2-2015.11-2 222KB/s in 12m 43s

2016-12-21 01:34:50 (212 KB/s) - ‘gcc-linaro-5.2-2015.11-2-%x86_64_arm-linux-gnueabihf.tar.xz’ saved
[165674656/165674656 ]

terasic@ubuntu:~$ tar xf gcc-linaro-5.2-2015.11-2-x86_64_arm-linux-gnueabihf.tar.xzll

Figure 4-2 Toolchain Download Finished and Extracted by the Tar Command

4.2

Setup Toolchain Path

Now, the toolchain path needs to be defined and added into the system variable $PATH. We use the
system editor tool gedit to add the path. Please refer to the following for more details to set up the
toolchain path.

Launch terminal (CTRL+ALT+T) and type in the following command to edit the personal
initialization file "~/.bashrc"

Sgedit ~/.bashrc

Figure 4-3 shows the screenshot that the "~/.proifle” opened by gedit. Please add the following line,

export PATH=~/gcc-linaro-5.2-2015.11-2-x86_64_arm-linux-gnueabihf/bin:SPATH

to the end of the initialization file. Click “save" icon to save the file followed by clicking "close™ icon
(red circle with a x on the upper left corner) to terminate gedit tool.
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Text Edil File Edit View Search T uments Help 1 <) 1:58AM It
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*.bashrc (~/) - gedit

Open ¥ | [Al

# Add an "alert" alias for long running commands. Use like so:
# sleep 10; alert Il
alias alert="notify-send --urgency=low -1 "S{[ $? = @ ] && echo terminal || echo error)"

"S(history|tail -ni|sed -e '\''s/A\s*[0-9]\+\s*//;s/[;:&|]\s*alerts//"\'")""

# ~/.bash_aliases, instead of adding them here directly.
# See fusr/share/doc/bash-doc/examples in the bash-doc package.

if [ -f ~/.bash_aliases ]; then
. ~f.bash_aliases
fi

# enable programmable completion features (you don't need to enable
# this, if it's already enabled in /etc/bash.bashrc and /etc/profile
# sources [etc/bash.bashrc).
if ! shopt -oq posix; then
— if [ -f Jusrfshare/bash-completion/bash_completion ]; then
. fusr/share/bash-completion/bash_completion
elif [ -f Jetc/bash_completion ]; then
. fetc/bash_completion

>
# Alias definitions.
é # You may want to put all your additions into a separate file like
i%&h
—=

N fi
oY/ —— T
export PATH=~f/gcc-1inaro-5.2-2015.11-2-x86_64 arm-linux-gnueabihf/bin:5$PA
E— sh ¥ TabWidth:8 = Ln 120, Col1 v INS

Figure 4-3 .bashrc Opened by gedit

In order for the path setting to take effect immediately, please type in "source ~/.bashrc" in the
terminal or restart the OS.
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Chapter 5

Qt Library Installation for Intel SoC

Up to now, you should have successfully installed the Linaro ARM cross compiler toolchain in the
Linux x64 system. Now we install prebuilt Qt library for Intel SoOC ARM on the Linux x64.

Here is a quick look at the 2 simple steps performed on Linux x64:

® Copy prebuilt Qt library from System CD
® Decompress prebuilt Qt library

5.1 Copy Prebuilt Qt Library from System CD

B Copy prebuilt Qt library to Shared Folder

The prebuilt Qt library is located on the System CD:
\Demonstrations\SoC_FPGA\ControlPanel\bin\qt5.5.1 for_intel soc.tar.gz

Copy the prebuilt Qt library compressed file from the System CD to the shared folder, which is
specified as in Figure 2-39, on Windows host. on Windows host. Then, launch the "Ubuntu 64-bit"
virtual machine. After logging in Linux x64, launch a terminal (CTRL+ALT+T) and type the
following command to go to the shared folder on Linux x64:

Scd /mnt/hgfs/shared

to go to the shared directory on Linux.

Now type in

Sls

To see the "gt5.5.1 for_intel soc.tar.gz" file, as shown in Figure 5-1.
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L& Ubuntu 64-bit - VMware Workstation 12 Player (Non-commercial use only) - - SHAER X

Blayer = 'i’tﬂ\& ? o .o% @d E @ [

Terminal File Edit View Search Terminal Help Ty ) 1u17am &
terasic@ubuntu:~$ cd /mnt/hgfs/shared/

terasic@ubuntu: /mnt/hgfs/sharedS 1s

qt5.5.1_for_intel_soc.tar.gz

terasic@ubuntu:/mnt/hgfs/shareds [

i

EREILLLEELCE

ry

Figure 5-1 ‘qt5.5.1 for_intel_soc.tar.gz’ File of Prebuilt Qt Library

5.2 Install Prebuilt Qt Library

B Decompress Prebuilt Qt Library to System Path

After copy prebuilt Qt library to the shared folder, we need to install prebuilt Qt library to system
path.

In the terminal, type the following command and press ENTER.

$ sudo tar zxvf qt5.5.1_for_intel_soc.tar.gz -C /opt

The system will prompt users to input a password. Please input your password (in this tutorial, the
password is "123") and press ENTER as shown in Figure 5-2.
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terasic@ubuntu:~% cd /mnt/hgfs/shared/
terasic@ubuntu: /mnt/hgfs/shared$ 1s
qt5.5.1_for_intel_soc.tar.gz

[sudo] password for terasic:
qts/

qt5/gts.
qt5/qgts.
qt5/gts5.
qt5/gts5.
qt5/gt5.
gqt5/qts.
qt5/qts.
qt5/qts.
qt5/qts.
qt5/qts.
qt5/qts.

il

5.1/

5.1/bin/
5.1/bin/qdbuscpp2xml
5.1/binfuic
5.1/bin/gmlmin
5.1/bin/moc
5.1/bin/syncqgt.pl
5.1/bin/qdoc
5.1/bin/gmllint
5.1/bin/rcc
5.1/bin/qlalr
qt5/qt5.5.1/bin/gmlimportscanner
gt5/qt5.5.1/bin/gdbusxml2cpp
gt5/qt5.5.1/bin/gmake
qt5/qt5.5.1/mkspecs/
qt5/qt5.5.1/mkspecs/1inux-clang/
qt5/qt5.5.1/mkspecs/1linux-clang/qplatformdefs.h
qt5/qt5.5.1/mkspecs/1linux-clang/gmake.conf
qt5/qt5.5.1/mkspecs/win32-g++/
qt5/qt5.5.1/mkspecs/win32-g++/gplatformdefs.h
qt5/qt5.5.1/mkspecs/win32-g++/qmake.conf
gt5/qt5.5.1/mkspecs/irix-g++/
gt5/qt5.5.1/mkspecs/irix-g++/gplatformdefs.h
qt5/qt5.5.1/mkspecs/irix-g++/gmake.conf
gt5/qt5.5.1/mkspecs/gmodule.pri
qt5/qt5.5.1/mkspecs/1linux-clang-libc++/
4gt5/qt5.5.1/mkspecs/1linux-clang-libc++/qplatformdefs.h

i

<)
=
)
B
A
a
5

] Ubuntu 64-bit - ViMware Workstation 12 Player (Non-commercial use only) =NECH X
Plaver v | Il v o H 3 *Q W =&0 a dlE
Terminal File Edit View Search Terminal Help Eo3

terasic@ubuntu:/mnt/hg ared$ sudo tar zxvf qt5.5.1 for_intel soc.tar.gz -C fopt

Figure 5-2 Decompress Prebuilt Qt Library
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Chapter 6

Qt App for Intel SoC

Chapter 6 describes how to cross-compile the Hello project we created back in chapter 3, such that
the hello program can run on the target platform — DE10-Nano FPGA development board in this
tutorial. Here we assume that Intel SoC toolchain and Qt library for Intel SoC FPGA development
board have been successfully installed and are now available on the system.

Here is a quick look of the 3 simple steps:

® Setup "Build & Run" in Qt Creator
® Cross-compile the Hello project
® Execute Hello program

6.1 Set up "Build & Run" in Qt Creator

B Compiler Setup

First launch the Qt Creator, and select the menu item "Tools=>Options..." as shown in Figure 6-1 to
open the Option dialog.
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r = ~
q@ Ubuntu 84-bit - Viviware Workstation 12 Player (Non-commercial use only) . - - - - - @@ﬂ

Player~ | Il ~ &3 I % =W RS
Qt Creator 1y 4) c4sPm B

= File Edit Build Debug Analyze"

D locate... Ctrl+K

Window Help

your own applications and
explore Qt Creator.

Get Started Now

Help

C++
5 Projects QmMLjs >] = Open Project |
r E Code Pasting 3
— Examples Recent Projects
ﬁ Git »
I Tutorials I hello
~/my_hello/hello/hello.pro
é o External »
Ak iff.
- Debug New to Qt?
Learn how to develop @

L ot Account
B Online Community

[\ Blogs

@ User Guide

1 Issues 2 SearchR.. 3 Applicati... 4 Compile.. 5 Debugge.. % &

P. Type to locate (Ctrl+K)

Figure 6-1 Open Option Dialog

To add the "GCC" compiler, in the Option dialog, select "Build & Run™ item on the left and then
select "Compilers" tab. Now you can select "GCC" item from the "Add" pull down menu as shown
in Figure 6-2.

%3 Ubuntu 64-bit - ViMiware Workstation 12 Player (Non-commercial use only) E@g

Blayer > | I ~ iy H 3 *»@ B =2 @0 dlE

Qt Creator (Community) 1ty 4) 6:52PM %
|

——

@ x Options
il [Filcer Build & Run

@ Environment “!| General Kits Qt Versions Debuggers CMake

Text Editor Name iiyps Add 2D
~ Auto-detected Linux ICC

GCC (x86 64bit in jusr/bin) GCC
@ FakeVim GCC (x86 32bit in fusr/bin) GCC MinGW

Manual
@ Help
Clang

{} Crt Custom

7| ot Quick qcc

T
|
Q Debugger

j Designer
B8 Analyzer

Version Control

i)l Android

b

s QNX

Zj i Devices
bl )\ =
i Ty ) Code Pasting
- Apply Cancel oK
5

Figure 6-2 Add GCC Compiler
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Next, you need to specify the GCC compiler details. First, please type in "GCC (Intel SoC)" in the
Name option box and click "Browse..." to select the location of the compiler of Intel SoC ARM.
The compiler is located at "/home/terasic/
gcc-linaro-5.2-2015.11-2-x86_64_arm-linux-gnueabihf/bin/arm-linux-gnueabihf-g++". Note that in
the path string, you should replace "terasic™ with your linux user name. Then click "Apply" to finish
the Compiler setup as shown in Figure 6-3.

B
@ Ubuntu 64-bit - VMware Workstation 12 Player (Mon-commercial use only) E@Iﬂ
Player~ | Il ~ &3 E & *o G H =& o E

Qt Creator (Community) 1y ) T23PM %

@ Options
bl [Filter Build & Run
| Il @ Environment | General | Kits = QtVersions | Compilers | Debuggers = CMake
Text Editor Name Type Add -
ﬁ * Auto-detected
= : GCC (x86 64bit in fusr/bin) GCC
- @ FakeVim GCC (x86 32bit in jusr/bin) GCC
~ Manual Remove
@ Help
=Y o
= /_\'J] Qt Quick
3 @ Debugger
X Designer
—— Mame:
ﬁ;. B8 Analyzer
A Compiler path: @_ﬂjrm—linux—gnueabihﬁ‘bi nfarm-linux-gnueabihf-g++
=" By .
Version Control Platform codegen flags:
I}l Android Flatform linker flags:
sanc QNX ABI: arm-linux
g i Devices

‘ Code Pasting

cancel oK

Figure 6-3 Specify Compiler Name and Path

——

B Qt \Verisons Setup

To add Qt Versions, first click on the "Qt Versions™ tab and click "Add" as shown in Figure 6-4.
When an Open File dialog appears to ask the location of gmake executable, please specify the
location as: "/opt/qt5/qt5.5.1/bin/gmake™.
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@ Ubuntu 64-bit - VMware Workstation 12 Player (Mon-commercial use only)

E——

Player > | Il - & H X

Qt Creator (Community)

)

Filter

@ Environment
Text Editor
@ FakeVim

Build & Run

General | Kits Compilers

Name ~ gmake Location

Debuggers

CMake

Type

* Auto-detected

Select a qmake Executable

Help Look in: -leooaBE®
é {} Ct++ g Computer| __Name - Size Type Date Modified
‘{:1 ot Quick BB terasic { [l gmake 17.9 MB File 12/22/...:.09 AM
e Debugger
X Designer
B8 Analyzer
Version Congl
i) Android
e QNX
i Devices R
Code pasting File name: qmake m -
— Files of type: | gmake (gmake**) - Cancel o
et |[ox

Figure 6-4 Add Qt Version

Finally, click "Apply" to complete the Qt Versions setup as shown in Figure 6-5.

& Ubuntu 64-bit - VMware Workstation 12 Player (Non-commercial use only)

=5 [ |

i‘_i__ (BB Analyzer
= Version Control
\gﬂ i) Android &]
- sax QNX gmake location: /opt/qt5/gt5.5.1/binfgmake Browse...
' Devices
Ot version 5.5.1 for Embedded Linux Details +

- 5

ry

Blayer > | I ~ & [ =

Qt Creator (Community)

@ Help
{7} c++

4.] Qt Quick

()* Build & Run

Q Debugger
j Designer

Code Pasting

1y ) 727PM %
@ Options |
- s Build & Run
| E @ Environment General | Kits | QtVersions | Compilers = Debuggers | CMake
— Text Editor Name ~ gmake Location Type Add...
. ¥ Auto-detected
;‘ ‘ g EakeVim . Mal?lfa?.?,o GCC 64bit fhome/terasic/Qt5.7.0/5.7/gcc_64/bin/gmake Remove

QW= 8 8 E

Cancel

[¥esic

www.terasic.com

DE10-Nano
Control Panel

Figure 6-5 Apply the Qt Version
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B Kits Setup

To add Kits, first click on the "Kits" tab and click on "Add" as shown in Figure 6-6. Specify the kit
detail as below:

Name: Intel SoC FPGA Kit

Device Type: Select "Generic Linux Device"

Compiler: Select "GCC (Intel SoC)"

Qt Version: Select "Qt 5.5.1 (qt5.5.1)"

Then, click "Apply" to finish Kits setup and click "OK" to finish Options setup.

& Ubuntu 64-bit - VMware Workstation 12 Player (Non-commercial use only) E@ﬂ‘
Blayer > | I ~ & [ = *R B =&d ol E
ty @) 731PM %
| @
IR Fiier Build & Run

X H @ Environment || General Qt Versions | Compilers = Debuggers | CMake

o Text Editor Name

h ¥ Auto-detected

’ g FakeVim Desktop Ot 5.7.0 GCC 64bit (default) Clone
~ Manual

A Intel SoC FPGA Kit Remove
@ Help

Make Default

{7} c++
. Name: Intel SoC FPGA Kit [}
/;;1 Ot Quick

File system name:

~
B (¥ Build & Run Device type: =
Q Debugger Device: - || Manage...
2 . Sysroot: —
j Designer
e S

-.--' (BB Analyzer Environment: No changes to apply. Change...
= Version Control Debugger: System GDB at fusr/bin/gdb ~ || Manage...
- ) Qt version: ~ | [ Manage...
i) Android
Qt mkspec:
— sasar QNX CMake Tool: Manage...
? I Devices CMake Generator: -

_ CMake Configuration CMAKE_CXX_COMPILER:STRING=%{Compiler:Executable}; QT_QMAKE_E... | Change...
Code Pasting
4

cancel (oK P

Figure 6-6 Add Intel SoC FPGA Kit
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6.2 Cross-Compile the Hello Project

Now, after properly setting up "Build & Run" settings, we are ready to cross-compile the Hello project.
First, please launch the Qt Creator, and select the menu item "File->Recent Projects" to open the hello

project as shown in Figure 6-7.

E——
=N =T I R
1y ) T36PM It

@ Ubuntu 64-bit - VMware Workstation 12 Player (Mon-commercial use only)

Player > | Il - & H X

Qt Creator
= - - .
T !El_lv—:l Edit Build Debug Analyze Tools Window Help

@ ] New File or Project... Ctri+N
. i~ Open File or Project... Ctri+0
New Project = Open Project |
Recent Files 3
Bt e _/my_hellothellohello.pro > Recent Projects

Open File With...
Sessions Clear Menu

Session Manager... default (last session)
~/my_hello/hello/hello.pro

Save All Ctrl+5Shift+5S

Cri+Q

-

:-\\ Blogs

o User Guide

-
>

4 Compile Ou... 5 DebuggerC...

L. Type to locate (Ctrl+K) 1 Issues 2 Search Res... 3 Application ...

Figure 6-7 Open the Hello Project
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To add "Intel SoC FPGA Kit" into the Hello project, click on the "Projects” icon and select "Intell

SoC FPGA Kit" from the "Add Kit" pull-down menu, as shown in Figure 6-8.

E——

@ Ubuntu 64-bit - VMware Workstation 12 Player (Mon-commercial use only)

Player > | Il - & H X

hello - Qt Creator
Y File [Edit Build Debug Analyze Tools Window Help

Build & Run

Clang Static Analyzer

Editer | CodeStyle | Dependencies |

=N =T I R
1y @)

T:38PM  {%

I Desktop Ot 5.7.0 GCC 64bit

Import existing build... . Run

L
s j Clntel SoC FPGA Kt
s A
Edit build configuration: | Debug -
é T 3 General

Add - Remove Rename...

- Debug
Shadow build: v
Projects
hofss Build directory: |/homefterasic/my_hellofbuild-hello-Desktop_Qt 5_7_0_GCC_64bit-Debug
Build Steps

gmake: gmake hello.pro -r -spec linux-g++ CONFIG+=debug CONFIG+=gml_debug

Add Build Step -

Clean Steps

A. Type to locate (Ctrl+K)

2 Search Res... 3 Application ... 4 Compile Ou...

Browse...

Details +

Details +

Details +

5 Debugger C...

Figure 6-8 Add Intel SoC FPGA Kit into the Hello Project

DE10-Nano 89

Control Panel

asicC

www.terasic.com

www . terasic.com
July 19, 2017



http://www.terasic.com/
http://www.terasic.com/
http://www.terasic.com/

To select Release type, click on "Release" icon and select "Intel SoC FPGA Kit" item under the Kit
list menu and "Release™ in Build list menu, as shown in Figure 6-9.

-
@ Ubuntu 64-bit - VMware Workstation 12 Player (Non-commercial use only) | E)

Playerv | Il ~ o T 5
hello - Qt Creator

=)

3 €0) 7:39PM %

GOGRYULE | Editor | Code Style Dependencies | Clang Static Analyzer
AddKit  ~ Desktop Qt 5.7.0 GCC 64bit Intel SoC FPGA Kit
Manage Kits... | Build | Run Build Run
Build Settings
Edit build configuration: | Release « Add ~ Remove Rename...

a General
Debug

/ Shadow build: v
Projects
rolec Build directory: |/homejterasic/my_hello/build-hello-Intel_SoC_FPGA_Kit-Release

@

Browse...

Project: hello
Deploy: Deploy to Remote Linux Host -
Run: hello (on Remote Device) Details v

hello

Details v

Release

Release

Details v

3 Applicati... 4 Compile... 5 Debugge...

P. Type to locate (Ctrl+K) 1 Issues 2 SearchR...

Figure 6-9 Specify Release Setting
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To compile the hello project, click on "Compile Output™ item on the bottom toolbar of the Qt Creator
and select the menu item "Build->Rebuild All" as shown in Figure 6-10. While compiling, the system
message will be simulaneously displayed on the "Compile Output™ Windows.

B
@ Ubuntu 64-bit - VMware Workstation 12 Player (Mon-commercial use only) E@ﬂ
Player ~ | Il - & H & *R B =a®d olE

hello - Qt Creator 1y @) TaPpM IF
3 Euild' Analyze Tools Window Help

i /¥ Build All Ctri+Shift+B  Qi=uie =
/% Build Project "hello" Ctrl+B
Build Subproject

Run qmake Open a document
Build File Ctrl+Alt+B

Deploy Al pen File or Project (Ctrl40)
Deploy Project "hello” ecent Files

Rebuild Al Locate (Ctrl+K) and
Rebuild Project "hello” pen file fi ¢ open project

) o] class definition
Rebuild Subproject to jump to a function definition
#n Clean All

name> to open file from file system
)' Clean Project "hello”

Lz Clean Subproject

Ar

W

Debug

d drop files here

Run Ctrl+R
Run Without Deployment
Open Build and Run Kit Selector...

[l ©. Type to locate (Ctrl+K) 1 Issues 2 Search Res... 3 Application ... (4 Compile Ou...) 5 DebuggerC... #%

Figure 6-10 Build Hello Project
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When the bu

ild process has been completed, the output execution file can be found under the folder

"/home/terasic/my_hello/build-hello-Intel_SoC_FPGA_Kit-Release/hello”. Note that in the path
string, you should replace "terasic" with your linux user name as shown in Figure 6-11.

<4

B

-

@ Ubuntu 64-bit - VMware Workstation 12 Player (Mon-commercial use only) | ] e A
Player = '@ﬂ& »Hjﬁ_%ﬂug
] File Edit View Go Bookmarks Help 1ty ) TasPMm It
g < Home my hello build-hello-Intel...GA_Kit-Release
ﬁ © Recent <> h h

p E )l ¥ Home

ello main.o mainwindow.o Makefile
[ Desktop
;- [ Documents h
crt
~ ~» Downloads moc_mainwindow.  moc_mainwindow. ui_mainwindow.h
é dd Music PP e
- A1 Pictures
£ ' Videos
- {@ Trash
g? Network

Computer

B Connect to Server

6.3

Figure 6-11 Location of the Output Hello Execution File

Execute Hello Program

To execute the Hello program on the DE10-Nano FPGA board, we need to copy the hello execution
file to the Intel SoC FPGA Board which runs on Linux. In this demonstration, we use Linux "scp"

command to

B Setup

remote copy these files from host PC to the DE10-Nano FPGA development board.

Network for Intel SoC FPGA Board

First, use a RJ45 cable to connect the Intel SoC FPGA development board to an Ethernet network
with a DHCP server, like Figure 6-12.
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DHCP Server

=
iR

[
]

3

.‘ Ethernet

DE10-Nano

Client 2 Client 3 Clientn

Figure 6-12 Connect Intel SoC FPGA Board To the Ethernet Network

Then, use the microSD card which Linux LXDE Desktop image is written to, described in chapter 1,
to boot the Intel SoC FPGA development board. After booting LXDE Desktop, launch a terminal on
the LXDE Desktop (CTRL+ALT+T) and type in "dhclient -v eth0" command to request an Ethernet
IP Address from the DHCP server as shown in Figure 6-13.

Figure 6-13 Linux dhclinet Command

To get a IP address from the DHCP server, type Linux "ifconfig” command to find the assigned IP
address, as shown in Figure 6-14. In this case, the assigned IP address is "192.168.1.191".

asiC DE10-Nano 93 www. terasic.com
—————l  Control Panel July 19, 2017



http://www.terasic.com/
http://www.terasic.com/
http://www.terasic.com/

e5:1021798 (1.0 MB)

Figure 6-14 Use Linux ifconfig Command to Check Assigned Ethernet IP Address

B Copy Files from PC Host to Intel SoC FPGA Board

Now, back to the host PC part. Please make sure the host PC is connected to the Ethernet which
DE10-Nano FPGA development board also is connected to. Launch a terminal on the Linux x64, and
type in:

S cd /home/terasic/my_hello/build-hello-Intel_SoC_FPGA_Kit-Release

to go to the directory where the hello execution file is located, as shown in Figure 6-15. Note, in the

path string, you should replace "terasic” with your linux user name.
L& Ubuntu 64-bit - ViMware Workstation 12 Player (Non-commercial use only) = | B ||
Player ~ - @ S 3 B =& E

@2 ® Terminal File Edit View Search Terminal Help
@ terasic@ubuntu:~§_cd /home/terasic/my_hello/build-h

terasic@ubuntu:~/my_hello/buttd=tretto=Intel—Set—FP&

Figure 6-15 Go to the Hello Program Folder

Then, type:

S scp hello root@192.168.1.191:/home/root
To remote copy the hello program to the /nome/root directory of the file system of DE10-Nano FPGA
development board, as shown in Figure 6-16. Note that the IP address 192.168.1.191 should be
changed to the actual IP address assigned.

During the first time of the connection, system will ask "Are you sure you want to continue connecting
(yes/no)?". Please type in "yes" and press ENTER. After confirming, the system will ask you to input
password for the remote machine, please type "terasic” (the default setting with the microSD image)
and press ENTER.
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r N
[E Ubuntu 84-bit - ViMware Workstation 12 Player (Non-commercial use only) E‘Elg

Blayer ~ | Il ~ &3 T 13 @ 6 o= Gl E

Terminal File Edit Vie Search Terminal Help 3 «) 11:55PM
te ic@ubuntu:~S cd f Jterasic/my_hello/build-hello-Intel_SoC_FPGA_Kit-R
terasic@ubuntu: S scp hello re .168.1.191: /ho
me ot
e authenticity of host I58. T.19T1 (1 I68.1.191) can t be established.

ey _fingerprint is 56:YAVGTDiDISPWb> YZtfVcVyKIIiTZWZVRnIIP4.
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Warning ] C "197.168.1.191" (ECD C of known hosts.
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| hello 100% 26KB W E / 00:00
terasic@ubuntu: S

Figure 6-16 Remote Copy the Hello Program

B Launch Hello Program

Please double click "hello" icon and click "Execute" button to launch the Control Panel as shown in
Figure 6-17.

N =

opency NET Time

&

BT LED AP

-

ControlPane

Execute File

\ DEesktor ENVIRONME

]

Desktop

Figure 6-17 Screenshot of the Hello Program
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If the Hello program is launched successfully, you should see the Hello windows as shown in Figure

6-18.

|

opencv NET Time

&

BT_LED AP
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&
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X1\ Desktop. ENVIRONMENT)

(]

Desktop

08:04 L& &

Figure 6-18 Screenshot of the Hello Program
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Chapter 7

Control Panel Quartus Profect

We have so far shown how to build and run hello program on the Intel SoC FPGA development board
with Qt library. In Chapter 7, we show how to build the Quartus project "Control Panel” over on the
Windows host, translate the .sof to .rbf, and copy the .rbf file to the microSD Card such that the FPGA
can be configured while booting Linux. We also introduce how to use HPS component in Qsys in
order for the Linux program to access Qsys Avalon Memory-Mapped bus through HPS component.

Quartus 16.0 or later which supports Cyclone V Device on Windows is required in the Control
Panel Quartus Project can be downloaded from https://www.altera.com/downloads/download-

center.html or as shown in Figure 7-1.

Ioh ) = [ =&] %
& Download Center x
I
(ERS C | & https://www.altera.com/downloads/downlead-center.htm G tr |

PRODUCTS SOLUTIONS SUPPORT

@ FPGA |

ABOUT BUY

Quartus Prime software Standard
edition”

Paid license required

Includes MegaCore IP Library

Free 30 day trial

“The Quartus Prime software Standard edition
version 16.1 supports the following device families:
Armia I, Arria 10, Arria V. Arria V GZ, Cyclone IV,

Cyclone V. MAX II, MAX V. MAX 10 FPGA, Stratix IV,
and Stratix V.

Starting with version 16.1, Quartus Il Subscription
Edition is now Quartus Prime Standard Edition

@ Installation and

Quartus Prime software Lite edition”
FREE, no license file required

Includes MegaCore IP Library

IP Base Suite license available for
purchase

“The Quartus Prime software Lite edtion version 16.1
supports the following device families: Arria Il

Cyclone [V, Cyclone V, MAX I, MAX V, and MAX 10
FPGA.

Starting with version 16.1, Quartus Il Web Edition is
now Quartus Prime Lite Edition,

Download p Licensing Manual
@ Software Installation
FAQ
& PowerPlay Early
Power Estimators
(EPE) and Power
Analyzer
Download p

Figure 7-1 Quartus Download Web Page

7.1 Build Quartus Project of Control Panel

The Quartus project of  Control
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"Demonstrations\SoC_FPGA\ControlPanel\Quartus". Please copy the folder to the Windows host
and open it with Quartus, as shown in Figure 7-2. Click "Start Compilation™ icon to start to compile.

&4 Quartus164-Bit - H/sm3/board folder/DE1-S0C/ControlPanel/[DE1SOC_ControlPanel/DE1_SOC golden top - DE1_SOC_golden top = ===
file Edt View Project Assignmerts Processing ool Window Help 5 Search altera,com @
DEdad ¥ 2@ +*[oE1_50¢_goiden_top Y 2 G > Sl P A e @

Project Navigator LX-F3 ‘ DEL_SOC_golden_top.v [x]

)
Entity =MD

s aEDaE 1S K. | 2EEE
By Cyclone W: SCSXFCEDEF31CAES

# DE1_SOC_golden_top 21 // Copyright (c) 2013 by Terasic Technologies Inc.

‘ i D
Ay Herachy | ElFles | pesignunits | 1P com 4| p

Tasks Rax Di.

Flow: |Compilation - [custorize. .|

Task
4 b Comple Design

4 P analysis & Synthesis verification methods.
] Edit Settings / or functionality of this code.

. S

@ \;/ [/ \Z| P <<search>> v
e

Type ID  Hessag:

HmK |

Ln1  cal1 verilog HDL File 0% 00:00:00

Figure 7-2 Quartus Project of the Control Panel

When finished compiling, DE10_NANO_SOC_FB.sof is generated under the output_files folder of
Quartus project.

7.2 Test FPGA Configuration File

When Intel SoC FPGA boots from the microSD Card, it also reads soc_system.rbf in the microSD
Card to configure the FPGA. Therefore, we now show how to translate the .sof to .rbf.

B Generate soc_system.rbf

First, we need to translate the .sof to .rbf with the following command
$ quartus_cpf -c -o bitstream_compression=on \
DE10_NANO_SOC_FB.sof soc_system.rbf

We have provided the batch file "sof _to_rbf.bat" which implements the translation command for the
users convenience. The batch file is located in the output_files folder of the Quartus project. Execute
the batch file will start the translation. When the file translation is complete, soc_system.rbf will be
generated on the same folder.
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B Update microSD card

Next, we need copy the soc_system.rbf to the microSD Card with the following procedures:
1. Insert the microSD Card in the Windows Host
2. Delete soc_system.rbf in the microSD Card if there is one
3. Copy your soc_system.rbf into the microSD Card

B Test

Finally, boot the DE10-Nano FPGA development board with the updated microSD Card. When the
Linux boot process is complete, Double click "ControlPanel" icon and click "Execute" button to test
if everything works well.

7.3 More on the Quartus Project

The Control Panel circuit is built by Qsys. The HPS Linux program accesses Avalon Memory
Mapped Bus through the HPS component. Also, the FPGA controller can use HPS resource, like
DDR3 SDRAM, through the HPS component. The HPS configuration is board-peripheral- dependent,
so users don’t need to modify the HPS setting if the board has not been changed.

B Linux Access FPGA Controller

The HPS Linux program accesses Avalon Memory Mapped Slave port through HPS AXI Master
port as shown Figure 7-3. If you wish that Linux program can access a Qsys instance, just connect
its Avalon Memory Mapped Slave port of the controller to HPS AXI Master port.

Linux program access specific Avalon Memory Mapped Slave port based on its port address, so
please make sure the port address are not overlapped with each other. We strongly recommend that
the developer properly defines the port addresses and lock port addresses in Qsys.
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alt_vip_ite_0 Clocked Video Cutput clock_brid ...

Figure 7-3 HPS AXI Master Port

In this tutorial, the slave port of LED, Button, Switch and VIP frame reader are connected to the HPS
h2f_Iw_axi_master AXI Master port. Use Qsys "Address Map" tab can view the connection
summary and associated address, as shown in Figure 7-4.

|| Svstem Contents 25 | G AddresMap &5 | Inferconnect Requirements 28 |
] {f hpS_D.th_lw_a::i_m.ster \qlt_vip_vfr_hdnﬁ.ava]nn_mster f2sdram_only_ i
wury_bridge 050 0x0000_0000 - Ox0003_ffff

alt wip wfr hdmd.avalon slave sia mom .| 0x0000_0000 - Ox0000_007f
sveid _gevecontrol_slave via mum_bridge.. |0x0001_0000 - Ox0001_0007

led_pio.z] wia mm brid ze 0 0x0001_0040 - Ox0001_004f
dipsw_pio.sl wia mun_bridge 0 0x0001_0080 - Ox0001_003f
button_pin sl wia mm_bridge 0 0x0001_00=0 - Ox0001_00cf

\ jtag uartavalon jtag slawve wia mm_ brid . |0x0002_0000 - Ox0002_0007 J
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sl — |0x0000_0000 - DxffEf_FEFF

[LC avalon_slawve

alt vip_wir_hdmi.avalon_slave

button_pin.sl

dipsw_pio.sl

hps 0.f2h_sdram0_data 0xx0000_0000 -

itag_vart.avalon_jtag_slave

led_pio.zl

onchip_memory?_0 sl

sysad _gzrs control_slave

Figure 7-4 HPS h2f_|w_axi_master Connection and Address Map
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B Hardware of Linux Frame Buffer Display

VIP Frame Reader is used to implement the Frame Buffer Display of Linux. The Frame Reader uses
HPS’s DDR3 SDRAM as frame buffer, so we need to connect the Avalon Memory Mapped Master
port of Frame Reader instance to the AXI Slave port of HPS instance, as shown in Figure 7-5.

sysid_gqsys Systern 1D Peripheral elk_0 @ 0:x0001_0000 0001 _0007
B hps 0 e VI yelone ¥ Haxd Processor System,
o f2h_stin_how_gwents Conduit thps_0_f2h_stm_hvr_eve_..
o memory Conduit memory
<A hps_io Conduit thps_0_hps_io
12h_sdram0_data Awalon Memory Mapped Slave elk 0 0x0000_0000 Oxffff_fEFE
—_— h2f s master AT Master clk_0
p— AXI Slave elk_D 0x0000_0000 OxfFEE_FEFE
hi2f Tw Taxa_master AHT Master elk_0
12h_irg0 Interrupt Receiver IRQ 0 IR0 31
f2h_irgl Interrupt Receiver IRQ 0 IR0 31
1 hps_only_master  |ITAG 1o Avalon Master Biridge elk_D
E fpge_only mester JTAG to fAvalon Master Bridge elk 0
@ f2sdrem_only_m... JTAG o Avalon Master Birid ge clk_0
mum_bridge_0 dvalon-MM Pipeline Brid ge clk_0 0x0000_0000 0x0003_fEff
tog_wart JTAG UART elk_0 @  0x0002_0000 (e0002_0007
button_pio PIO (Parallel IO} elk_0 @ 0x0001_00c0 0ex0001_00cf
dipsw_pio PIO (Parallel 110} clk_0 @ 0x0001_0080 0=0001_008¢
led_pio PIO (Parallel T} elk_0 @ 0:0001_0040 Cee0001_004f
onchip_memoxy2_0  |On-Chip Memory (RAM or ROM) elk_0 @ Dx0000_0000 Oe0000_fEF
ILC dlters. Interropt Latency Counter clk_0 @ 0x0003_0000 Ox0003_00ff
E alt_vip_vfx_hdmi Frame Reader [clock_reset]
avalon_slave Avalon Memory Mapped Slave 0x0000_0000 (0000_007F
dnterrupt_sender Interrupt Sender
Avalon Streandng Sontce

Clocked Video Output

Figure 7-5 HPS AXI Master Port

Figure 7-6 shows Frame Reader instance setting. The display resolution is set as 1024x768.

— — — ~ A
% Frame Reader - alt_vip_vfr_hdmi - - - - - — M
“ Frame Reader :
[ Block Diagrom | 2 ]
(B Show dgnabs Biits per pieel per color plane g
Number of color planes in parallel: |4
alt_vip_vir_hdmi Number of color planes in sequence: ||
|glock_resst - interrupt_sender, Lo e G 104
Madimurn Image height:
|glock_reset_reset valon avalon_streaning_source o eh 768
A - 1 o Maxster port width: 1968
lock_master . avalon_master
= Read master FIFO depth: 64
glock_master_reset heset
Read master FIFO burst target: 19
valon_slave )
s separate clock for the Avalon-MM master interface
alt_vip_ufr

* Waming: alt_vip_vfr_hdmi: The module properties SIMULA TION_MODEL_IN_VERILOG and STMUL ATION MODEL_IN_VHDL can not both be set when using the STMULATION file property: sre_hdValt_vipvirl 31_vfry,

Figure 7-6 Frame Reader Setting
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Chapter 8

Control Panel Qf Project

Chapter 8 describes how to build the Control Panel Qt project by the Qt Creator on the Linux x64.
Here, we assume the Qt library for Intel SoC ARM built in previous chapters is still in place.

Control Panel Qt project uses Intel SoC FPGA hwlib library source code which is included in the
Intel SoC EDS (Embedded Development Suite). Therefore make sure to install Intel SoC EDS before
compiling the Qt Project.

8.1

Install Intel SoC EDS on Linux x64

Intel SoC EDS can be downloaded from http://dl.altera.com/soceds/16.0/?edition=standard or the
Intel Download Center by clicking on the Embedded Software item and clicking on the SoC EDS
item as shown in Figure 8-1.

- 3
5 Ubuntu 64-bit - Viware Workstation 12 Player (Non-commercial use only} - - - - - - - . - = | 5 |

Player + |

Embedded Software Three Quartus Prime editions to meet
SoC RTOS and HWLIBs Support your system deSIgn req uirements ' What's New in
tus P
Which Edition of the Quartus software supports my device? Quartus Prime
Archives Quartus Pri ftware Pro edition’ & Compare Quartus
- uartus Prime software Pro edition
[ vcensne : Prime Editions
Paid license required
Includes Standard Edition License @ Compare
“ Includes MegaCore IP Library ModelSim* - Intel
‘The Quartus Prime software Pro edition version
Legacy Software 16.1 supports the following device families: Arria erch
b 10 & University Software
bl Quartus Prime software Standard ' Gemlmenans

- o &

PRODUCTS | SOLUTIONS | SUPPORT | ABOUT | BUY
Intel FPGA and SoC > Downloads > Download Center

Download Center

Get the complete suite of Intel® design tools

0 myAltera Account Help (' Terms and Conditions

Design Software Related Links
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Figure 8-1 Intel SoC EDS Download Web Page
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In the SoC Embedded Design Suite Download page, click the "Download™ icon to download the SoC
EDS installer as shown in Figure 8-2.

G Ubuntu 64-bit - VMware Workstation 12 Player (N: ial use only) -
Player~ | Il v & H
File Edit View History Bookmarks Tools Help
R +

13 ) 12:19AM

& Download Center

€ ¢ | |Q searct wB ¥ A O =

D/ dlaltera.com,

JunJixu & Search Q

B I

intel’ FPGA PRODUCTS | SOLUTIONS | SUPPORT | ABOUT | BUY

0 myAltera Account Help @ Terms and Conditions

T SoC Embedded Design Suite
Embedded Dosign Sute
RIORIATARIG S TVete Selectrelease:| 16.0 et
Seard System Deslgn Operating System @ ' A/ Windows o / Linux
Board Layout and Test
Legacy Software Download Method @) ' Akamai DLM3 Download Manager @ © pirect Download

Download and install instructions:
1. Download SoC EDS software into a temporary directory.
2. Runthe SoCEDSSetup-16.0.0.211-linux.run file.

Refer to the Software Resources page for more information, such as Community Support and Ecosystem.

SoC Embedded Design Suite (EDS)
Size: 2.4 GB MDS: 981BAOEDBA13DEA76B88EF39EOCECS

Figure 8-2 Intel SoC EDS Download Web Page

AYD

The downloaded SoC EDS installer "SoCEDSSetup-16.0.0.211-linux.run" is located in the directory
"~/Downloads". To launch the installer, first launch Linux terminal on the Linux x64 (CTRL+ALT+T),

and type in:
$ cd ~/Downloads
to go to "~/Downloads" directory.

Then, type in:
$ chmod +x SoCEDSSetup-16.0.0.211-linux.run
to add execution attribute to the installer.

Finally, type in:
$ ./SoCEDSSetup-16.0.0.211-linux.run
to launch SoC EDS installer as shown in Figure 8-3.
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%3 Ubuntu 64-bit - VMware Waorkstation 12 Player (Non-commercial use only) e X

Blayer = - lil i & » 0 ry W 4o odl E

| terasic@ubuntu: ~/Downloads

s$ chmod +x SoCEDSSetup-16.0.0.211-1inux.run
s$ . /SoCEDSSetup-16.0.8.211-1inux.run

Figure 8-3 Launch SoC EDS Installer

When the installer is launched, a Welcome dialog appears as shown in Figure 8-4. Click "Next >" to
go to the next step.

':;;3 Ubuntu 64-bit - VMware Weorkstation 12 Player (Non-commercial use only) =NRER X
Blayer = vlﬁlﬁ& L] _d% ‘&J @ | &l

Installing SoC Embedded Design Suite (EDS) 16.0.0.211 13 ) 12:29AM It
terasic@ubuntu:~% cd ~/Downloads

terasic@ubuntu “. - - chmod . CorrnCCotun ac A A 344 T13ioiac oo
terasic@ubuntu Installing SoC Embedded Design Suite (EDS) 16.0.0.211

Setup - SoC Embedded Design Suite (EDS) 16.0.0.211

‘Welcome to the SoC Embedded Design Suite (EDS) 16.0.0,211 Setup Wizard.

For more information about Altera software, go to http:/fwww.altera.com.

I = Back ]( MNext = J [ Cancel

Figure 8-4 Welcome Dialog of SoC EDS Installer
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When the License Agreement dialog appears as shown in Figure 8-5, please select the "I accept the
agreement” radio button if you agree with the license and click "Next >" to go to the next step.

%3 Ubuntu 64-bit - VMware Waorkstation 12 Player (Non-commercial use_only) =NRC X
Player v@ﬁ& » 0ty T & ool E

Installing SoC Embedded Design Suite (EDS) 16.0.0.211 1y <) 12:30aM ¢
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b E License Agreement

P S U SV P H. I

You can view the full license agreement at the link below or use --install_lic option from command-ine
to get the license agreement files before the installation, You must accept the terms of the

é agreement befare continuing with the installation,

http:/fdl.altera. com/eula

SOC EMBEDDED DESIGN SUITE (EDS) LICENSE AGREEMENT VERSION
16.0

B
£
a

Copyright (C) 1991-2016 Altera(R) Corporation. All rights

reserved. "Quartus" is a registered trademark of Altera Corporation
inthe U.S. and other countries. Any other trademarks and trade names
referenced here are the property of their respective owners. Certain
files, programs, or other materials provided in connection with the

4

_ (@) | accept the agreement
Do you accept this license?
() I do not accept the agreement

InstallBuilder

I < Back ]( Next:-}[ cancel l

Figure 8-5 License Agreement Dialog of SoC EDS Installer
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When the Installation Directory dialog appears as shown in Figure 8-6, we strongly recommend

you keep the default directory and click "Next >" to proceed.

':33 Ubuntu 64-bit - VMware Workstation 12 Player (Non-commercial use only)

Blayer = - lil = &
Installing SoC Embedded Design Suite (EDS) 16.0.0.211 1y <) 12:30aM ¢
terasic@ubuntu:~$ cd ~/Downloads
e Lo c_crnccou .

) | terasic@ubuntu - - s o o
terasic@ubuntu Installing SoC Embedded Design Suite (EDS) 16.0.0.211

CP L

Installation Directory

Specify the directory where SoC Embedded Design Suite (EDS) 16.0.0.211 will be installed

Installation Directory fhcmefterasic!alterafla0| I

InstallBuilder
l =< Back ]( Next = J[ Cancel l

Figure 8-6 Installation Directory Dialog of SoC EDS Installer
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When the Select Components dialog appears as shown in Figure 8-7, please uncheck the "Quartus
Prime Programmer and Tools (1911.3MB)" checkbox and click "Next >" to go to the next step.

%3 Ubuntu 64-bit - VMware Workstation 12 Player (Non-commercial use only} =nrc i:h
Player - lil = & » 0ty T & ool E
Installing SoC Embedded Design Suite (EDS) 16.0.0.211 1y ) 12:31aM &

terasic@ubuntu:~$ ¢ ,.'Downlr)ad:

terasic@ubuntug; =
terastcwubun'a Installing SoC Ernhedded Design Sun:e (EDS‘_I 16.0.0.211

T Y S S CP L

Select Components

)
i
»
=
i

Select the components you want to install

E
Ei

InstallBuilder

I < Back ]( Next:-}[ cancel l

Figure 8-7 Select Components Dialog of SoC EDS Installer
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When the Ready to Install dialog appears as shown in Figure 8-8, please click "Next >" to go to the
next step.

':33 Ubuntu 64-bit - VMware Weorkstation 12 Player (Non-commercial use only) | e
Blayer MR = =T C N

Installing SoC Embedded Design Suite (EDS) 16.0.0.211

terasic@ubuntu:~$ cd ~/Downloads
terasi.cl_'gubuntu“ : £ sbmad .. 0 £ mom
terasic@ubuntt Installing SoC Embedded Design Suite (EDS) 16.0.0.211

b E Ready to Install

T Y S S CP L

Summary:
Installation directory: /home/terasic/alterafl6.0

Required disk space: 3300 MB
Available disk space: 8824 MB
:}

B
-

InstallBuilder

I < Back ]( Next:-}[ cancel l

Figure 8-8 Ready to Install Dialog of SoC EDS Installer
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When the installation is complete, please uncheck the "Launch DS-5 Installation™ checkbox and click

"Finish" as shown in Figure 8-9 to finish.
5 Ubuntu 64-bit - Vhiware Workstation 12 Player (Nom-commercialuse only) e (ol el

%3 Ubuntu 64-bit - VMware Workstation 12 Player (Non-commercial use only)

|| Blayer v - @ H B P2 W= & E |
Bl installing Soc Embedded Design Suite (EDS) 16.0.0.211 1y 1) 1249AM {t

terasic@ubuntu:~$ cd ~/Downloads
terasic@ubuntus= £ sbmoad ... o
terasic@ubunt

T Y S S CP L

Installing SoC Embedded Design Suite (EDS) 16.0.0.211

SoC Embedded Design Suite (EDS) 16.0.0.211 Installation Complete

Nﬂm Setup has finished installing SeC Embedded Design Suite (EDS) 16,0.0,211.,
L[| Launch DS-5 installation

id

L EEERLE

—
[® ]

Y

Figure 8-9 Finish Dialog of SoC EDS Installer
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The source code of hwlib library can be found at the below location as shown in Figure 8-10.
/home/terasic/altera/16.0/embedded/ip/altera/hps/altera_hps/hwlib
(Note, in the path string, the "terasic" should be replaced with your linux user name.)

%3 Ubuntu 64-bit - VMware Weorkstation 12 Player (Non-commercial use-only} = - . ] lilﬂlﬂ
Blayer ~ A== | *O B =@ o d| =

)

File Edit View Go Bookmarks Help 1 ) 1251AM ¢

< GYHome altera 16.0 embedded ip altera hps altera_hps hwlib Q (|2
©® Recent
Y 1 Home J J
include src
[ Desktop

[ Documents
& Downloads
dd Music

(A Pictures
' Videos

1 Trash

g? Network

[ computer

FDPD One

B connect to Server

v

PR~

Figure 8-10 Directory Location of Altera ‘hwlib’ Library Source Code

8.2 Copy Control Panel Qt Project

The Control Panel Qt project is located on the System CD:
\Demonstrations\SoC_FPGA\ControlPanel\ControlPanel QT
Here we copy the project from Windows host by using VMware Workstation Player’s Shared Folder
features, described in Chapter 2.6.

Copy the prebuilt Qt library compressed file from the System CD to the shared folder on Windows
host. Then, launch the "Ubuntu 64-bit" virtual machine. After logging in Linux x64, launch a terminal
(CTRL+ALT+T) and type the following command to go to the shared folder on Linux:
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B Copy Control Panel Qt Project to Shared Folder

Copy the Control Panel Qt project folder "ControlPanel_QT" from the System CD to the shared folder
on Windows host. Then, launch a terminal (CTRL+ALT+T) and type the following command to go
to the shared folder on Linux:

S cd /mnt/hgfs/shared

to go to the shared directory on Linux.

Now type in
Sls
To see the "ControlPanel_QT" directory of Control Panel Qt Project, as shown in Figure 8-11.
g Ubuntu 64-bit - Viware Workstation 12 Player (Non-commercial use only) o[ [ e
Player - | Il - & M rR QWG EdlE

= Terminal File Edit view Search Terminal Help 1y ) 12:52aM 1%
ntu:~$ cd fmnt/hgfs/shared
Fs/ red$ 1s

satuy: /mnt/h

qt5 intel_soc.tar.gz

ntu: /mnt/hgf Feds

Figure 8-11 ‘ControlPanel_QT’ Directory of Control Panel Qt Project

8.3 Build Control Panel Qt Project

Now, we can launch the Qt Creator, and select the menu item "Files>Open File or Project..." as
shown in Figure 8-12.
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Figure 8-12 Launch Open Project Dialog

In the Open File dialog, go to the directory "/mnt/hgfs/shared/ControlPanel_QT",

"ControPanel.pro”, and click "Open" as shown in Figure 8-13.
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If the Settings File dialog appears as shown in Figure 8-14, please click "No" to proceed.
F%E Ubuntu &4-bit - VMware Workstation 12 Player (Mon-commercial usa-only) - - . - e - l&lﬂlﬂ‘

Player ~ | Il ~ & T X L=V S S|

<no docurr

= hello.pro
» [ Headers

"i No .user settings file created by this instance of Qt Creator
was found.

Debug

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

Ping to a location

Do you still want to load the settings file "/mnt/hgfs/shared;
ControlPanel QT/ControlPanel. pro.user?

el
(o 3 xes

include -I/fopt/gcc-linaro-5.2-2015.11-2-%86 64 _arm-linux-gnueabihf/arm-linux-
Open Documents gnueabihf/libc/usr/include ../hello/mainwindow.h -0 moc_mainwindow.cpp
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Figure 8-14 Query .user Setting

If Configure Project appears as shown in Figure 8-15, please check "Intel SoC FPGA Kit" and click
"Configure Project"”.
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Figure 8-15 Configure Project
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Now, to check if the include path is correct, please follow the instructions below:

First click on "Edit" icon on the left and double click "ControlPanel.pro™ as shown in Figure 8-16,
please make sure the INCLUDEPATH includes the correct path:
/home/terasic/altera/16.0/embedded/ip/altera/hps/altera_hps/hwlib/include
/home/terasic/altera/16.0/embedded/ip/altera/hps/altera_hps/hwlib/include/soc_cv_av

(Note, in the path string, the "terasic" should be replaced with your linux user name.)

If the file "ControlPanel.pro™ is modified, please correct the path and select the menu item
"File->Save "ControlPanel.pro"” as shown in Figure 8-17.

r —— B
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Figure 8-16 Check Include Path in ControlPanel.pro
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Figure 8-17 Save ControlPanel.pro

Click on the "Release" icon, and select "Intel Soc FPGA Kit" and "Release" Build as shown in Figure
8-18.

r - M
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Figure 8-18 Setting Release Kit and Build
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Then, select menu item "Build->Rebuild All", as shown in Figure 8-19, to build the Control Panel
Project.

r — ~
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Figure 8-19 Build Control Panel
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If the build is successful, the ControlPanel execution file is generated in the below folder as shown
in Figure 8-20.
/mnt/hgfs/shared/build-ControlPanel-Intel_SoC_FPGA_Kit-Release

L3 Ubuntu 64-bit - VMware Workstatior

Player v | I ~ d% i A |

[® Computer

B Connectto Server

xJ File Edit View Go Bookmarks Help 3 4) 1:13AM %
g{ < B mnt hgfs shared build-ControlPa...GA_Kit-Release
— ® Recent <>
g E § @ Home M ' h h
B Desktop ADLX345.0 €ontrolPane dialog.o fpga.o
- [ Documents “ h
< ¥ Downloads hps.o main.o Makefile moc_dialog.cpp
é dd Music
=== [ Pictures h e+t h h
'm0 Videos moc_dialog.o qrc_images.cpp qrc_images.o tab_button.o
— 1 Trash h
Q7 Network tab_gsensor.o ui_dialog.h
A

> v

\1'

ISET=1

Figure 8-20 Generated Control Panel Execution File

8.4 Execute Control Panel Program

To run the "ControlPanel™ execution file on the DE10-Nano FPGA development board, we need to
copy it to the Linux on Intel SoC FPGA Board. This is similar to what we have done in Section 6.3
"Execute Hello Program" where we use Linux "scp” command to remote copy.

After "ControlPanel™ execution file has been remotely copied to the "/home/root" directory of Linux
running on Intel SoC FPGA Board, double click "ControlPanel™ icon and click "Execute" button to
launch the Control Panel in the LXDE Desktop of Intel SoC FPGA board. If you can see the
ControlPanel windows as shown in Figure 8-21, it means you had successfully built the Control
Panel Qt Project.
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Figure 8-21 Screenshot of Control Panel

8.5 More on the Control Panel QT Project

B Control FPGA LED

Control Panel controls the FPGA Qsys components through the memory-mapped method. The device
driver "/dev/imem" is used to access the physical address space which is mapped to Qsys address
space.

Below shows how to turn on the 8 LEDs, which is controlled by Qsys P1O Controller, whose address
is 0x10040 in the Qsys system. Based on "/dev/mem" device driver and "mmap" function, we can
calculate the LED address led_base. With the address, we can directly write the value of the address
to control the P10 Controller. Constant ALT _LWFPGASLVS_OFST is defined "socal/hsp.h™

#include "socal/hps.h"

#define HW_REGS_BASE (ALT_STM_OFST)
#define HW_REGS_SPAN ( 0x04000000 )
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#define HW_REGS_MASK ( HW_REGS_SPAN - 1)

I/l Controller Base Address in QSYS
#define FPGA_LED_PIO_BASE  0x10000

int file;
void *virtual_base;

uint8_t *led_base;

file = open( "/dev/imem", (O_RDWR | O_SYNC));

virtual_base = mmap( NULL, HW_REGS_SPAN, ( PROT_READ | PROT_WRITE),
MAP_SHARED, file, HW_REGS_ BASE );

led_base= (uint8_t *)virtual_base + ( (unsigned long )(ALT_LWFPGASLVS OFST +
FPGA_LED_PIO_BASE ) & (unsigned long)( HW_REGS_MASK) );

*(uint32_t *)m_led_base = OxFF; // turn on 8 led

B Control HPS LED

The way to control HPS LEDs is similar to the way to control FPGA LED. The register files of both
PIO controllers are different. Macro alt_setbits_word is used to set value to the specific address.
The HPS LED is controlled by GPIO1 GPIO Controller.

Constant ALT_GPIO1_SWPORTA_DDR_ADDR is used to define the direction register address of
GPIO1 Controller, and constant USER_IO_DIR is used to define the direction pin bits-mask
associated to the HPS LED.

Constant ALT_GPIO1_SWPORTA _DR_ADDR defines the data register address of GPIO1
Controller, and constant BIT_LED is used to define the pin bits-mask associated to the HPS LED.
Both ALT_GPIO1_SWPORTA DDR_ADDR and ALT _GPlIO1_SWPORTA DR_ADDR are
defined in "socal/hps.h". Macro alt_setbits_word is defined in "socal/socal.h"

#include "socal/socal.h"

#include "socal/hps.h"

#define HW_REGS_BASE (ALT_STM_OFST)
#define HW_REGS_SPAN ( 0x04000000 )
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#define HW_REGS_MASK ( HW_REGS_SPAN - 1)

#define USER_IO_DIR (0x01000000)
#define BIT_LED (0x01000000)

int file
void *virtual_base;

uint8_t *led_base;

file = open( "/dev/imem", (O_RDWR | O_SYNC));

virtual_base = mmap( NULL, HW_REGS_SPAN, ( PROT_READ | PROT_WRITE),
MAP_SHARED, file, HW_REGS_ BASE );

/I configure LED as output pin

alt_setbits_word((void *) ( (char *)virtual_base +

((uint32_t )(ALT_GPIO1_SWPORTA_DDR_ADDR) & (uint32_t )( HW_REGS_MASK))),
USER_IO DIR);

// turn on LED

alt_setbits_word((void *) ( (char *)virtual_base +

((uint32_t )(ALT_GPIO1_SWPORTA_DR_ADDR ) & (uint32_t )( HW_REGS_MASK))),
BIT_LED);

B FPGA Class

All of FPGA control functions are encapsulated in the FPGA class and it is implemented in fpga.c
and fpga.h. Below shows the public functions of this class:

bool LedSet(int mask);
bool KeyRead(uint32_t *mask);
bool SwitchRead(uint32_t *mask);

B HPS Class

All of HPS control functions are encapsulated in the HPS class and it is implemented in hps.cpp and
hps.h. Below shows the public functions of this class:

bool LedSet(bool bOn);
bool IsButtonPressed();
bool GsensorQuery(intl6_t *X, intl6_t*Y, intl6_t *Z);
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