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Chapter 1

Overview

This tutorial describes how to quickly develop a touch-screen GUI software application based on
Terasic’s Linux Console BSP (Board Support Package). This Linux Console provided by Terasic
has a built-in framebuffer driver for LCD display and QT GUI library for graphic display, so
developers can quickly design a GUI program even without X-Windows support. The Linux
Console also has a built-in a touch-screen driver for touch-screen and tslib touch-screen library, so
developer can easily implement touch function. The BSP supports two Terasic touch-panel boards:
VEEK-MT-SoCKit and DE1-SoC-MTL.

In software development, the touch-screen GUI program is designed and cross-compiled on a Host
PC, and the cross-compiled binary code will be executed on the target — Altera SoC ARM. To speed
up GUI program design, the GUI-based QT Creator IDE (Integrated Development Environment)
tool is used on Host PC for GUI layout, program coding and project cross-compile. The GCC (GNU
Compiler Collection) is used for cross-compile, so a Linux development is required. Throughout
this document, we will call the Linux running on PC for cross-compiling as Host Linux, and call
the Linux running on Altera SoC board as Altera SoC Linux.

In the tutorial, we show developers how to set up development environment in Host PC, and how to
design and cross-compile a GUI program for the target processor — Altera SoC ARM. The
development environment setup steps include installing VMware player on Windows, and
installing Linux on the VMware. This document also describes the details about how to
cross-compile the tslib touch-screen library and QT GUI library for Altera SoC ARM.

This tutorial is focused on the GUI programing development. For the knowledge about how to
create controllers in FPGA and how control FPGA in Linux program, please refer to manual for
developing Control Panel in Altera DE1-SoC CD. This CD is available in the web page:

http://cd-del-soc.terasic.com.
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1.1 Linux BSP

Figure 1-1 shows the Terasic’s Linux BPS for touch-screen display module. In HPS, the Linux
running on ARM supports framebuffer driver for LCD display and touch-screen driver for
touch-screen panel. The BPS also includes QT GU library and tslib touch-screen library. In FPGA
site, Altera VIP (Video and Image Processing) suite is used to design LCD displayer controller, and
Terasic touch-screen controller is used to control touch-screen.

HPS/ARM FPGA/Qsys
2 N
Touch-Screen GUI Program Altera Avalon .
- Memory-Mapped Fakric /[
talib Touch-Seraen Libeary QT Library N 7 v
LW.'\).‘J_T T
: Touch-Screen
Touch-Scrésn LCD Display
US8 || Touch Screen | | Framebufier Controller
Driver Drrver DOriver
Altera VIP

‘Usa BRR3 PITS LR Frame Reader

Ethernet USB Mouse DDR3
PHY/RI45 M Keyboard SORAM Video Streaming Memory Mapped

Figure 1-1 TERASIC Linux BPS for Touch-Screen LCD Display Module

Below describes where to download the required Linux BSP for various Altera SoC FPGA boards.
In this tutorial, Linux Console microSD card image is used. Actually, LXDE Desktop also build-in
the same display and touch functions. If LXDE Desktop is used, developers need to enter Linux
terminal (press CTRL+ALT+F1) before running any application software used in this tutorial, and
press CTRL+ALT+F7 can return to LXDE Desktop. Note that 8GB microSD card is required for
LXDE Desktop.

B Linux BSP for VEEK-MT-SoCKit

VEEK-MT-SoCKit is composed of SoCKit FPGA main board and HSMC-interfaced MTLC
touch-screen display module. Its Linux BSP is available on the web page:
http://cd-sockit-upgrade.terasic.com

In this tutorial, developers need to download the VEEK-MT-SoCKit CD-ROM and the prebuilt
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microSD card image for Linux Console. On the web site, the image is entitled as: Linux Console
with framebuffer, and its file name is SOoCKit FB__ MTLC.zip. Table 1-1 shows the Linux BSP
relative items includes in the CD-ROM.
Table 1-1 SoCK:it Linux BSP for touch-screen display module
Description Location
tslib touch-screen library  |Demonstrations/SoC/Libraries/ tslib-altera-soc.tar.gz2
Demonstrations/SoC/Libraries/

qt-4.8.5-tslib-altera-soc.tart.gz2
Quartus HPS-Qsys Project [Demonstrations/SoC/MTLC_HPS

QT library

B Linux BSP for DE1-SoC-MTL

DE1-SoC-MTL is composed of DE1-SoC Main board and GPIO-interfaced MTL touch-screen
display module. Its Linux BSP is available on the web page:
http://cd-del-soc-mtl.terasic.com
In this tutorial, developers need to download the DE1-SoC-MTL CD-ROM and the prebuilt
microSD card image for Linux Console. On the web site, the image is entitled as: Linux Console
with framebuffer, and its file name is DE1SOC_FB_MTL.zip. Table 1-2 shows the Linux BSP
relative items includes in the CD-ROM.
Table 1-2 DE1-SoC Linux BSP for touch-screen display module

Description Location

tslib touch-screen library  |Demonstrations/SoC/Libraries/ tslib-altera-soc.tar.gz2
Demonstrations/SoC/Libraries/
qt-4.8.5-tslib-altera-soc.tart.gz2

Quartus HPS-Qsys Project |Demonstrations/SoC/MTL_HPS

QT library for Altera

1.2 System Requirements

Before starting this tutorial, please note that the following items are required:

A x86 PC with MS Windows Installed
microSD card and card reader, 4GB at least
Altera SoC Board with touch-screen display: VEEK-MT-SoCKit or DE1-SoC-MTL
VMware Player Installer
® Linux Ubuntu 12.04 x32 Installer
Software Development Guide 6 www. terasic.com
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® Option: Source code of tslib touch-screen library
® Option: Source code of QT 4.8.5 project
® QT 5.2.0 Designer Installer

1.3 Steps to Build a Program

This tutorial shows developers how to build a touch-screen GUI program from scratch with the
following steps:

Install VMware Player on Windows Host

Install a Host Linux x86 on VMware Player for cross-compiling

Install Altera SoC tool-chain on Linux x86

Install prebuilt touch-screen library, or optional cross-compile touch-screen library
Install prebuilt QT library, or optional cross-compile QT library

Install QT 5.2.0 on Host Linux x86 and design a GUI program

On Host Linux x86, cross-compile the GUI program and execute it on Altera SoC Linux

No o bk wh e

1.4 Boot Linux on Altera SoC FPGA Board

This section describes how to boot Linux on Altera SoC Board by using the prebuild microSD
image provided by TERASIC. There are five steps involved. Please carefully follow the instructions
below:

Download microSD card writer utility — Win32 Disk Imager.
Download prebuild microSD card image file for Linux Console from TERASIC web site.
Decompress the downloaded image file, and write the file into a microSD card with an
ImageWriter Utility.

4. Make sure the TERASIC touch-screen LCD display module is connected to an Altera SoC
FPGA board.

5. Insert the microSD card intro Altera SoC FPGA Board, connect a USB keyboard and
mouse to the USB host port, then power on the board to boot Linux System.

6. Login in Linux with ‘root’ user name.

B Download Win32 Disk Imager

Software Development Guide 7 www. terasic.com
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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 “win32diskimager-v0.9-binary.zip”.

« CnhA sourcedorganet

%4 Win32 Disk Imager™

......

Figure 1-2 Download Web Page of Win32 Disk Imager

Decompress the file and execute Win32Disklmage.exe to launch the tool as shown in Figure 1-3.

L Win32 DiskImager E'@

Image File Dienvice

| =) 2

Copy | [] MD5 Hash:

Progres:

WVersion: 09 Cancel Fead T rite Exit

Vaiting for a task.

Figure 1-3 Win32 Disk Imager
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B Create Booting microSD card for Linux

First, we need to prepare the microSD card image. The required microSD card image for Linux
console can be download from the web location specify the previous section 1.1 Linux BSP. The

image file is in compression format, please decompress it first before programming it into a
microSD card.

When microSD card image is ready, insert a 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 DE1_SoC_FB_MTL.img for DE1-SoC-MTL board or SoCKit FB_MTLC.img
for VEEK-MT-SoCKit board. Then, click “Write” to start writing the image file into the microSD
card as shown in Figure 1-4.

r ™
%2 Win32 Disk Imager | (=) l&l
Image File Device

S i
-oard_folder.’DEl-SOC_BSK!sdcerd_imagef’DEl_SoC_FB_MTL.
Copy | [[] MD5 Hash
Progress
Version: 0.9 Cancel | Read [ Write }[ Exit
" A

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 Target
Device represents the microSD card, and click “Yes” to conform for overwriting.

r iR
%% Confirm ovenarite lihj

Writing to a physical device can corrupt the device.
% (Target Device: [\] ")
Are you sure you want to continue?

Figure 1-5 Confirm to Continue
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When the writing process is complete, a “Complete” dialog appears as shown in Figure 1-6. Click
“OK” to close the window.

r ST
% Complete léi;_J
.0' Write Successful.

- A

Figure 1-6 Write SD-card Complete

B Set up Hardware and Boot Linux

After booting microSD card for Linux is ready, connect the following items to the Altera SoC
FPGA board.

Terasic touch-panel LCD display module
USB mouse and keyboard

microSD Card for booting Linux

DC Power

Figure 1-7 shows the connectivity with VEEK-MT-SoCKit and Figure 1-8 shows the connectivity
with DE1-SoC-MTL.
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_ USB Keyboard USB Hub

)
) 15E3 11)11‘11 JJ

g ] i
‘ L i 3
m'*“ LA

>

USB Mouse

MicroSD Card

Figure 1-7 VEEK-MT-SoCKit Setup

USB Keyboard

s

nu' ~

Figure 1-8 DE1-SoC-MTL Setup

Please also make sure that MSEL[4:0]=00000. Figure 1-9 shows MSEL[4:0] location on
VEEK-MT-SoCKit and Figure 1-10 shows the MSEL[4:0] location on DE1-SoC-MTL.
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MSEL[4:0] = 00000

0 ON

4 234 5 8
SW6 MSEL[4:0]

MSEL[4:0] = 00000

Hvim
HEmm

3
O m
oy
gom
0"  SWI0

12346566

Figure 1-10 MSEL[4:0] on the DE1-SoC Board

After connecting the above peripherals, power on the Altera SoC FPGA board. The LCD display
will now show Linux booting message as shown in Figure 1-11. When the Linux boot process is
complete, a login prompt will appear. Type in “root” and press ENTER to login Linux.
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Figure 1-11 Linux Booting Using Root Account

1.5 Execute Touch-Screen Demo

This section describes how to test the ‘ts_test’ application included in the tslib touch-screen library.
The Terasic Linux BSP for touch-screen display already includes the tslib touch-screen library, so
developer can test it without any extra installation effort.

In the Linux terminal, type “cd /usr/local/tslib-altera-soc/bin” to go to the bin folder of tslib library.
Type “./ts_test” to launch ts_test program. Figure 1-12 shows the GUI of ts_test program shown in
the LCD display. Click the “Draw” button to start drawing and click “Quit” button can terminal the
ts_test program.

Figure 1-12 GUI of ts_test program
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1.6 Execute QT Demo

Here will describe how to launch the affine demo in QT library. The Terasic Linux BSP for
touch-screen display already includes the QT GUI library so developer can test it without any extra
installation effort.

In the Linux terminal, type “cd /usr/local/qt-4.8.5-tslib-altera-soc/demos” to go to the demos folder
of QT library, and type “cd affine” to go to the affine demo folder. Then, type “./affine -qws” to
launch the affine demo. Figure 1-13 shows the GUI of affine program shown in the LCD display.
User can use touch-screen to adjust transformation setting.

Figure 1-13 GUI of affine Demo
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Chapter 2

Host Linux Installation

An Linux system is required for cross-compile GUI program for Altera SoC Linux. The Linux
system can be installed on a x86 PC directly or on a virtual machine running on Microsoft Windows.
This chapter describes how to install an Ubuntu OS, a Linux system, on a virtual machine VMware
Player running on Microsoft Windows. The VMware Player is first installed on a Windows host,
and subsequently Ubuntu Linux is installed on the VMware Player with an Easy Install mode. In
this document, we call this Linux for performing cross-compiling as Host Linux. If developers
already have an Ubuntu Desktop 12.04, they can skip this chapter except for the last section in this
chapter.

Regarding the Linux installation, users might ask if it is possible to install Cygwin Linux in
Microsoft Windows instead of installing Ubuntu on VMware Player running on Microsoft Windows.
Note that QT Creator, a software meant for GUI-based programs, can’t be successfully installed on
Cygwin Linux in Microsoft Windows.

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:

® a PC with Microsoft Windows installed
® VVMware Player installer (shareware)
® Linux Ubuntu 12.04 x32 .iso image file

2.2 Install VMware Player

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

B Download VMware Player Installer

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

+* ChHA B My TP e LOM A a
VRN PR ViV e UEMnans Fresuer . 1=
Witanrn Hesian Mimge Dewnlosd Pradua |
YMmure Hemzan Workzpece Downlosd Froduzt
Menre Hertton Mabede Dawrdond Fradut
VMunra «Canter Opoestions Mansgar fo) Maozan View Dawnlosd Produsy | I
Vidersre Vien Demntond Froduct
Masre ThnApp Downtond Pradoct | [

YMurre Werkatotion Dovwnlosd Frodust | Drvws &
VMasie Fic - Daaningd Frodust wis & Toan | Dowrisd Tid
e e

ViMenis Vidmens Dwmrdarnd Frodut )
Zacengetl Dewrland Praduct | Divs
VMaate Tethnalogy Company idormsting Nuws & Evarms Comermanity
twd bt w wndecatig Hmavns e VAMTH Corrarravtas
Ditn Cartee MlUwey Tawten w Wi Ltiime Mania Bugs
Dwsitcn vat % t Munrts \ 1 Tvtiew
ARG STEatpies ARGt Dfow | ot Lwwrite Nwenia an Peeaback
AR Lanied Vitaws Macts Baocznrm Zarie VAaarn an Youtute
fxad A tact P '

Figure 2-1 Download Web Page of VMware
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B Dowviasd WWawe Fis, =

Newe A Dzamcass - Wweeinew

Download VMware Player

VMware Player and VMware Pinyer Plus for Download &
Linux 64t
e | 9V

drcw Decans

Figure 2-2 VMware Player Download Web Page

B Install VMware

Under the Windows host, execute the downloaded installer "V Mware-player-6.0.1-1379776.exe" to
start the setup process. Figure 2-3 shows the screenshot of the installer. Click “Next > button to go
to the next step.

— -

r
VMware Player Setup

Welcome to the installation wizard for VMware
Player

The installation wizard will iInstall VMware Player on your
computer, To continue, cick Next,

WARNING: Thig program is protected by copyright law and
International treatine,

vmware
Player

Figure 2-3 Welcome Dialog

L -_————— —
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In the 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.

-
VMuware Player Setup

License Agreement 2,
Please read the following license agreement carefully. :

TR

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.

IMPORTANT-READ CAREFULLY: BY DOWNLOADING, INSTALLING, OR
USING THE SOFTWARE. YOU (THE INDIVIDUAL OR LEGAL ENTITY) AGREE = _

i@ I accept the terms in the license agreement. Print

1 T'dona agreement.

[ < Back J Cancel J

Figure 2-4 License Agreement Dialog

In the Destination Folder 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.

-
VMuware Player Setup prp—

Destination Folder N
Click Next to install to this folder or dick Change to install to a different folder. ' {

Install VMware Player to: Change... |
C:\Program Files (x86)\VMware\VMware Player)

Cancel

Figure 2-5 Destination Folder Dialog
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In the Software Updates dialog as shown in Figure 2-6, check on the “Check for product updates
on startup” and click “Next” to continue.

Software Updates =3 J
When would you like to check for updates of your software? ' {

Check for product updates on startup

When VMware Player starts, check for new versions of the application and installed
software components,

Learn More

Figure 2-6 Software Updates Dialog

Next, you should see a “User Experience Improvement Program” dialog as shown in Figure 2-7.
Check on “Help improved VMware Player” and click “Next” to continue.

User Experience Improvement Program =3 J
Would you like to send feedback to VMware? i1

Help improve VMware Player
Send anonymous system data and usage statistics to VMware,

Learn More

Figure 2-7

In the Shortcuts dialog as shown in Figure 2-8, keep the default setting, then click “Next > button
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to go to the next step

-
VMuware Player Setup

Shortcuts
Select the shortcuts you wish to place on your system.

Create shortcuts for VMware Player in the following places:

[¥] Desktop

[] Start Menu Programs folder

i Next > I)[ Cancel
=

Figure 2-8 Shortcuts Dialog

In the Ready to Perform the Requested Operations dialog as shown in Figure 2-9, click “Next
> putton to go to the next step

-
VMuware Player Setup

- -

Ready to Perform the Requested Operations

Click Continue to begin the process.

If you want to review or change any of your installation settings, dick Back. Click Cancel to
exit the wizard.

Figure 2-9 Ready to Perform the Requested Operation Dialog

When the installation is complete, Setup Wizard Complete dialog appears as shown in Figure
2-10. Click “Finished” button to finish the setup process.
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-
VMuware Player Setup

Setup Wizard Complete

The setup wizard has successfully completed its operations
related to VMware Player. Click Finish to exit the wizard,

Figure 2-10 Setup Wizard Complete Dialog

2.3 Launch VMware

Once VMware Player is completely installed, a program shortcut icon will appear on the desktop in
Windows, as shown in Figure 2-11. Double-click the shortcut icon will launch the VMware Player.
Figure 2-12 shows the main window of VMware Player.

2]

VMware
Player

Figure 2-11 VMware Player Shortcut on Windows Desktop

Software Development Guide 21 www. terasic.com
for touch-screen Display
March 4, 2014


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

www.terasic.com

=

T
R
W
@

PR <o to VMware Player

Create a New Virtual Machine

Crowis 4 ren vt mechire, whach ol S 20
acidnd t5 w0 oF vour Ry

Open a Virtual Machine

Coer en extirng viudl racte, siach sl Suen be
2 to P o5 of your My

Upgrade to VMwiare Warkststion

Gt sdaanced featres axh ss sragahoty
esstrey ool Weepatn, and rure

Help

Ve Wavire Payes el conterts

e oroduct & ret leemed ared i aforoed o
ron-commaecd use ordy. for commesil e,
Prctane s Rome By e

Figure 2-12 Main Window of VMware Player

2.4 Install Linux Ubuntu Desktop

Now we have downloaded and installed the VMware player, we are ready to download Ubuntu
image file and install it on the VMware Player. Note that the “Easy Install” mode is automatically

applied when VMware Player detects if the installed OS is Ubuntu 12.04.

B Download Ubuntu Linux Image

The Ubuntu Desktop can be downloaded from the weblink provided below, as shown in Figure

2-13

On the download page, select “32-bit (for machines with less than 2GB)” and click "Ubuntu 12.04

http://www.ubuntu.com/download/desktop

LTS" button to start the download process.
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Download Ubuntu Desktop

sl Feat e witile Ubunt 204175

For extended support, basy Sasdo oA e,

choose Ubuntu 12.04 LTS

Ubuntu 12.04 LTS

Figure 2-13 Download Page of Ubuntu Desktop

A Contribution page appears as shown in Figure 2-14. If you do not wish to contribute now, click
“Not now, take me to the download >" to start the download process. The downloaded image
filename is “ubuntu-12.04.3-desktop-i386.is0”.

e — e - — —
G St b | *
= : - . =

- C A www ubertacom

The sarme price sz Wt conertbutor
Proce, Liree aved Linse
Labsil 1¢

A ‘\
1hec acw, take me to the éownised: )
-

ubuntu®

Figure 2-14 Download Page of Ubuntu Desktop
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B Create a Ubuntu Virtual Machine on the VMware Player

Launch the VMware Player as shown in Figure 2-15. Click the "Create a New Virtual Machine"
Icon to create a virtual machine accordingly.

Create a New Virtual Machine

Crowis o ren vitus rectre, whach vl o e
it t w9 oF vour Ry

Open a Virtual Machine

Coe an exing vwisd rachire, sixh ol Senbe
adcnd to Pw p of youx Mrary

4 Upgrade to VMwiare Warkststion
Gt adawcnd feataes ach s sragahoty
ety tad Weepaton, wnd rere

Help
Vew Wivirs Mave's he (orterts

The oroduct & ret leemed e i asferoed for
¥ ror-<ommee o use ordy. o cormential Use,
Prchase & koee, By

Figure 2-15 VMware Player Main Window

When the Welcome to the New Virtual Machine Wizard dialog appears as shown in Figure 2-16,
select the “installer disk image file (iso):” radio button, and click “Browse” button to specify the
location of the Ubuntu Linux image file “ubuntu-12.04.3-desktop-i386.is0” which has been
downloaded in the previous step. Note that the “Easy Install” mode is enabled for Ubuntu 12.04.
Click “Next >” to go to the next step.
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 New Virtual Machine ! —— =S

Welcome to the New Virtual Machine Wizard

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

Install from:
1 Inataller gisc:

| €9 DVD RW SIS (D1) GUITARHANDBOOK |

19 [nutaller dise image file (iso):

i) Ubuntu 12,04.3 detected,
This operating system will use Easy Inatall. (What's this?)

1 I will Ingtall the operating system later,
The virtual machine will be created with a blank hard disk.

Figure 2-16 Install Dialog

When the Easy Install Information dialog appears as shown in Figure 2-17, 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.

New Virtual Machine Wizare W g

Easy Install Information
This is used to install Ubuntu.

Personalize Linux

Fullname:  terasicinc.

i
User name:  terasic

Password:  ses

Confirm: ese

e G

Figure 2-17 Easy Install Information Dialog

When the Name the Virtual Machine dialog appears as shown in Figure 2-18, you can change the

virtual machine name as you wish. In this example, a machine name “Ubuntu 12.04 x32” is used.
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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.

- o B
New Virtual Machine Wizard Wt &J

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

Virtugl machine name:
Ubuntu 12.04 x32

Location:

E:\vmware_player\disk\Ubuntu 12.04 x32 ‘)

P
< Back q Next > ) Cancel

Figure 2-18 Name the Virtual Machine Dialog of New Virtual Machine Wizard

When the Specify Disk Capacity dialog appears as shown in Figure 2-19, please specify the
maximum disk size and click "Next >" button to go to the next step.

www. terasic.com

Software Development Guide 26
for touch-screen Display
March 4, 2014


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

www.terasic.com

W e et

Specify Disk Capacity
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 your virtual machine,

Maximum disk size (GE): 20.0 : { L

Recommended size for Ubuntu: 20 GB ’

() Store virtual disk as a single file
(@ Split virtual disk into multiple files

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

P ()

Figure 2-19 Specify Disk Capacity Dialog

Now, the Ready to Create Virtual Machine dialog appears as shown in Figure 2-20. Keep the
default setting and click "Finish >" button to go to the next step.

Ready to Create Virtual Machine

Click Finish to create the virtual machine and start installing Ubuntu and
then VMware Tools.

The virtual machine will be created with the following settings:

Name: Ubuntu 12,04 x32 -

Location: E:\vmware_player\disk |

Version: Workstation 10.0 1l

Operating System: Ubuntu L. |

Hard Disk: 20 GB, Split

Memory: 1024 MB W

Network Adapter: NAT

Other Devices: CD/DVD, USB Controller, Printer, Sound Card |
[ Customize Hardware...

[¥] power on this virtual machine after creation

——

——
< Back Finish Cancel

Figure 2-20 Ready to Create Virtual Machine Dialog
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While installing, the Software Updates dialog appears as shown in Figure 2-21. Click the
“Download and Install” button to proceed.

H The following software is available for download:

v VMware Tools for Linux - version 9.6, 1

1\ If you do not download VMware Tools, Easy
Install will not fully complete.

What would you like to do?

Memmd Me LaberJ
et i

Figure 2-21 Software Updates Dialog

Figure 2-22 shows a screenshot of the installation progress.

Welcome to Ubuntu 12.04 LTS

ki b o | e
- i 3 ey
l s e .

Figure 2-22 Installation Progress

When the installation is completed, a 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.
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terasicinc.

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

Ubuntu Desktop

®
-
5.
!
=]
=
a
L.

|

Figure 2-24 Ubuntu Desktop

Click the Power icon and select the “Shut Down...”, as shown in Figure 2-25 to turn off the Linux
29 www. terasic.com
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system.

Ubantu Desktop

N EELLERLE

|

Figure 2-25 Shut Down Ubuntu Desktop

B Restart Ubuntu

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

1. Launch VMware Player
2. Select the “Ubuntu 12.04 x32” item and click “Play virtual machine” button to start Ubuntu as
shown in Figure 2-26.
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Ubuntu 12.04 x32

” State: Powered Off

OS:  UBunty

‘ Voersion: Workstation 10.0 vwtual machine
nAM: LG8

{ virtual Mochmne =e ;

o\

Figure 2-26 Start Ubuntu

2.5 Upgrade Linux Software Package

After Linux 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 2-27.
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Figure 2-27 Linux Terminal

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

$sudo apt-get 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 2-28.
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Figure 2-28 Input Password for TERASIC

After finishing typing in “sudo apt-get update’ and the password, now type in the following
command and press ENTER, as shown in Figure 2-29.

$sudo apt-get upgrade

Figure 2-29 Typing in the Command “sudo apt-get upgrade”

System will prompt user to confirm the upgrade process. Please type “y” and press ENTER as
shown in Figure 2-30. The upgrade process will take about 10~15 minutes.
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Figure 2-31 Upgrade Process Complete

Type “exit” to close the terminal, as shown in Figure 2-32.
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Figure 2-32 Type ‘exit’ to Close the Terminal

2.6 Install Software Package

To compile project some software should be installed. Please enter Linux terminal (CTRL+ALT+T)
and execute the following commands and press ENTER to install required software.

$sudo apt-get install git autoconf automake libtool build-essential libgl1-mesa-dev

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 2-33.
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Figure 2-33 Install Software Packages for Building QT Project
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Chapter 3

Alfera SoC Tool-Chain Installation

Altera SoC tool-chain is required while building (cross-compile) the QT and touch-screen library
for the Altera SoC ARM. In this chapter, we show the users steps needed to install the Altera SoC
tool-chain. Here is a quick look of the 2 simple steps:

® Download the Altera SoC Tool-Chain and extract the file
® Include Tool chain path into the system environment variable $PATH

3.1 Download and Install Tool-Chain

Launch Linux terminal (CTRL+ALT+T) and execute the following commands to download and
extract the Altera SoC tool-chain,

Scd ~

Swget https://launchpad.net/linaro-toolchain-binaries/trunk/2012.11/\
+download/gcc-linaro-arm-linux-gnueabihf-4.7-2012.11-20121123_linux.tar.bz2

Star xjf gcc-linaro-arm-linux-gnueabihf-4.7-2012.11-20121123_linux.tar.bz2
Figure 3-1 shows the screenshot of tool-chain download progress after typing in the wget command.
It will take about 5 minutes to download the file.
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Figure 3-1 Altera SoC Tool-Chain Download Progress

The downloaded file is in the compressed format, so we need to decompress it before we can use it.
Figure 3-2 shows the screenshot after tool-chain download has been finished and has been
extracted by the tar command. After extraction, the tool-chain is located in the folder
“~/gce-linaro-arm-linux-gnueabihf-4.7-2012.11-20121123_linux”

=3

Figure 3-2 Altera SoC Tool-Chain Download Finished and Extracted by the Tar Command

3.2 Set up Tool-Chain Path

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

Launch terminal (CTRL+ALT+T) and type in the following command to open the batch file
“~./profile”

Sgedit ~/.profile

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

export PATH=/home/terasic/gcc-linaro-arm-linux-gnueabihf-4.7-2012.11-20121123_linux/bin:SPATH

to the end of the batch file. Note, in the path string, you should replace “teraisc” with your linux
user name. 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.

TR 04 57 - Ndwre Poger (- comeril s o) =

—
O
S
.
ad
&

Figure 3-3 ./Profile Opened by gedit

In order for the path setting to take effect immediately, please type in “source ~/.profile” in the
terminal or restart the OS.
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Chapter 4

Build Touch-Screen Library

Up to now, you should have successfully installed the Altera SoC tool-chain in the Host Linux. Now
we start building tslib touch-screen library for Altera SOC ARM on the Host Linux, and showing
how to install the library on Altera SoC Linux. Developer can skip this chapter if they are not
interested in it now.

Here is a quick look of the 3 simple steps:

® Download source code of tslib touch-screen library
® Configure, build and install touch-screen library
® Install tslib touch-screen library on Altera Soc Linux

4.1 Download Source Code of ‘tslib’ Library

In Linux terminal, execute the following commands and press ENTER to download the source code
of tslib touch-screen library by git command.

Sgit clone https://github.com/kergoth/tslib

Figure 4-1 shows the screenshot after tslib source code download has been finished. The source

code is saved in the “~/tslib” folder.
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teraslcgubunty: -
clone https://gilthub.con/kergoth/tsllb
isting pack: 989, done

(delta 8)
.51 KiB | 218 Kig/s, done.

*

EECE

Figure 4-1 Complete Download the Source Code of tslib Project

4.2 Configure, Build and Install touch library

Now we are ready to configure, build, and install the tslib touch-screen library. Here is a list of the
commands that will be used toward building and installing the tslib touch-screen library.

Sexport CC=/home/terasic/gcc-linaro-arm-linux-gnueabihf-4.7-2012.11-20121123_linux\
/bin/arm-linux-gnueabihf-gcc

Sexport CXX=/home/terasic/gcc-linaro-arm-linux-gnueabihf-4.7-2012.11-20121123_linux\
/bin/arm-linux-gnueabihf-g++

Scd ~/tslib

S./autogen.sh

S./configure --prefix=/usr/local/tslib-altera-soc --host=arm-linux

Smake

Ssudo make install

B Configure
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The following commands are used to specify the compilers which will be used to build tslib library
in later.
Sexport CC=/home/terasic/gcc-linaro-arm-linux-gnueabihf-4.7-2012.11-20121123_linux\
/bin/arm-linux-gnueabihf-gcc
Sexport CXX=/home/terasic/gcc-linaro-arm-linux-gnueabihf-4.7-2012.11-20121123_linux\

/bin/arm-linux-gnueabihf-g++

To go to the source code folder of tslib library, type
Scd ~/tslib

The following command is used to generate files required for configure.

S./autogen.sh
Figure 4-2 shows the screenshot when this command is executed completely.

Terminal

| ®
L
e
B

o-arns Linux-gnueab\hf-4.7-2018

m-Lilnux-gnueablhf-4.7-20

to configure.ac and
btool macros in-tree

Figure 4-2 ./autogen.sh Executed Completely

The following command is used generate required makefile for compiler.

S./configure --prefix=/usr/local/tslib-altera-soc --host=arm-linux
Figure 4-3 shows the screenshot when this command is executed completely.
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Figure 4-3 Configure Executed Completely

B Make

In the terminal simply type:

Smake

to build the tslib library as shown in Figure 4-4.

Terminal

| ®

nk712 module L

arctic? modu

Figure 4-4 Type Make to Start the Build Process
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Figure 4-5 Make Process Now Complete

B Install

Finally, to install the tslib library please type in

Ssudo make install

and type in “123” when asked for password for Terasic as shown in Figure 4-6.
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Figure 4-6 Input User Password to Continue the Installation

Figure 4-7 shows the screenshot when the installation is completed.
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Figure 4-7 Installation is now complete

The tslib library will be installed in the folder “/usr/local/tslib-altera-soc” as shown in Figure 4-8.
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Figure 4-8 Installed Location of Altera SoC tslib Library

4.3 Install tslib Library on Altera SoC Linux

This section describes how to install the generated tslib library on the Altera SoC Linux. The
installation is very straightforward. Just copy the installed folder on Host Linux to Altera SoC
Linux and specify the input device in ts.conf file. To speed up the copying process, we will
compress the folder first, copy the compressed file to Altera SoC Linux, and decompress it. In this
tutorial, vi editor is used to modify ts.conf. Developers also can use other text editors to modify
ts.conf file.

Here are the installation procedures:

1. In Host Linux, enter Linux terminal and type “cd /usr/local” to go to the “/usr/local”
folder.

2. Type “sudo tar -jcv -f tslib-altera-soc.tar.gz2 tslib-altera-soc” to compress the folder as
tslib-altera-soc.tar.gz2.

3. From Host Linux, copy the tslib-altera-soc.tar.gz2 to the folder “/usr/local” on Altera
SoC Linux. For detailed copying operation, please refer to the section 8.1 Copy files to
Altera SoC Linux.

4. In Altera SoC Linux, enter Linux terminal and type “cd /usr/local” to go to the
“/usr/local” folder. Because the Linux has built-in touch-screen library in the folder
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“tslib-altera-soc”, type “mv tslib-altera-soc tslib-altera-soc-org® to rename the built-in
folder.
5. Type “ tar -jxv -f tslib-altera-soc.tar.gz2” to decompress the library into the folder
“/usr/local/tslib-altera-soc”.
Type “cd /usr/local/tslib-altera-soc/etc” to go to the folder “ /usr/local/tslib-altera-soc/etc”
Type “chmod +w ts.conf” to add write-attribute to the ts.conf file.
Type “vi ts.conf” to edit the file.

© © N o

In vi editor, uncomment the “module raw input” as shown in Figure 4-9. Note, the space
before “moudle raw input” also should be removed. Then, type “:w” to save the file and
type “:q” to exit Vi.

10. Type “vi —w ts.conf” to remove write-attribute from the ts.conf file.

2 5L-5500/5L-5000d

0/1400 T5 interface

Figure 4-9 Content of ts.conf
Now, you have finished the installation of tslib on Altera SoC Linux. You can test the ts_test

application in the library as described in section 1.5 Execute touch-screen Demo to make sure the
installation is correct.
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Chapter 5

Build QT Library

Up to now, you should have successfully installed the Altera SoC tool-chain in the Host Linux. Now
we start building QT project for Altera SoC ARM on the Host Linux, and showing how to install the
library on Altera SoC Linux. Before building QT project, please make sure you have successfully
built the tslib touch-screen library. Developers can skip this chapter if they are not interested in it
now.

Here is a quick look of the 4 simple steps:

Download and extract the QT source code

Create a make configuration folder ‘mkspecs’ for Altera SoC
Configure, build and install QT Library

Install QT library on Altera SoC Linux

5.1 Download the QT source code

B Download Compressed Source File

Go to the QT libraries download home page http:/gt-project.org/downloads as shown in Figure 5-1.
Then, click “Qt libraries 4.8.5 for embedded Linux” to download the source code.
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Figure 5-1 QT Source Code Download Web Page

When an Opening dialog appears as shown in Figure 5-2, please select “Save File” radio button
and click “OK”. The file is saved as “~/Downloads/qt-everywhere-opensource-src-4.8.5.tar.gz”.
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Figure 5-2 Save QT File
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B Extract the Compressed Source File

The downloaded source file is a compressed file. Again we need to extract the file before we can
use it. Please launch a terminal (CTRL+ALT+T) and use the following commands to extract the
file:

$cd ~/Downloads
$ls
$tar -zxvf qgt-everywhere-opensource-src-4.8.5.tar.gz

Note the 2% command line ‘Is” checks if the source file exists and the 3" command line is used to
extract the source file. The source will be extracted to the folder:
“~\Download\qt-everywhere-opensource-src-4.8.5”.

5.2 Create a new ‘mkspecs’ for Altera SoC

In order to perform cross-compile for the QT library, a new make configuration file should be
defined first. What we will do is to first copy existing make configuration file and then to modify
the file accordingly.

B Copy existing make configuration files

Copy the entire make configuration folder “linux-arm-gnueabi-g++ and rename it (simply add “hf”
at the end of “gnueabi”) as “linux-arm-gnueabihf-g++” with the following command:

$cd ~/Downloads/qt-everywhere-opensource-src-4.8.5/mkspecs/qws
$cp -r linux-arm-gnueabi-g++ linux-arm-gnueabihf-g++

Where the 2" command line is to browse the folder where the folder “linux-arm-gnueabi-g++”
exists and the 3 command line is to duplicate the “linux-arm-gnueabi-g++” folder and rename it as
“linux-arm-gnueabihf-g++” s shown in Figure 5-3
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Figure 5-3 Duplicate Configuration Folder

B Modify the Configuration File

Simply follow the below procedures to modify the configuration file in the terminal:

Type “cd ~/Downloads/qt-everywhere-opensource-src-4.8.5/mkspecs/qws”
Type “cd linux-arm-gnueabihf-g++”

Type “gedit qmake.conf”. The file is opened by gedit as shown in Figure 5-4
In gedit, add the following three compile option definition statements.
QMAKE_INCDIR += /usr/local/tslib-altera-soc/include
QMAKE_LIBDIR +=/usr/local/tslib-altera-soc/lib

QMAKE_LFLAGS += -WI,-rpath-link=/usr/local/tslib-altera-soc/lib

M ow e

5. In gedit, replace all “arm-none-linux-gnueabi” with “arm-linux-gnueabihf” as shown in
Figure 5-5. Click “Save” icon followed by clicking “Close” icon to terminate gedit.
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Figure 5-4 gmake.conf File

5.3 Configure, build, and install QT library

After we have modified the make configuration files, now we are ready to configure, build, and
install the QT library. Here is a list of the commands that will be used toward building and installing
the QT library.

Ssource ~/.profile

Scd ~/Downloads/qt-everywhere-opensource-src-4.8.5

S ./configure -prefix /usr/local/qt-4.8.5-tslib-altera-soc -release -shared \
-nomake examples -nomake tools -nomake docs -make demos \
-xplatform gws/linux-arm-gnueabihf-g++ -embedded arm -little-endian \
-qt-mouse-tslib \

-no-pch -v

Smake

Ssudo make install
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B Configure

The command line

Ssource ~/.profile
is used to make sure the $PATH$ includes the correct Altera SoC tool-chain path.

To go to the source code folder, type

Scd ~/Downloads/qt-everywhere-opensource-src-4.8.5

To execute the configure batch to create makefile, type

S ./configure -prefix /usr/local/qt-4.8.5-tslib-altera-soc -release -shared \
-nomake examples -nomake tools -nomake docs -make demos \
-xplatform qws/linux-arm-gnueabihf-g++ -embedded arm -little-endian \
-qt-mouse-tslib \

-no-pch -v

Before executing the configure batch, system will prompt to ask the license type as shown in
Figure 5-5, type in “0” and press ENTER. The parameter “-prefix /usr/local/qt-4.8.5-altera-soc”
specifies the directory where to install the generated QT library. The parameter “-qt-mouse-tslib”
specifies enabling touch-screen supporting via the generic tslib touch screen library. The parameter
“-make demos” specifies to build demo code while build the QT project.
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After selecting the license type, system prompts to ask whether to accept the license term or not as

shown in Figure 5-6. Type “yes” and press ENTER.
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Figure 5-6 Type Yes to Accept This License Offer
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When configuration is completed successfully, your will see the message “Qt is now configured for
building. Just run ‘make’ as shown in Figure 5-7.

S Ut 12 B84 17 -V Pheare Pl g o Scwrvin — iy
Aoy » '4.):‘ '-.4.."!(4

Terminal

Figure 5-7 Qt Now Configured for Building

B Make

In the terminal simply type:

Smake
to build the QT library as shown in Figure 5-8. The build process will take several hours to

complete.
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Figure 5-8 Type Make to Start the Build Process

Figure 5-9 shows the screenshot when the make process is completed.
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Figure 5-9 Make Process Now Complete

Finally, to install the QT package please type in

Ssudo make install
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and type in “123” when asked for password for terasic as shown in Figure 5-10.
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Figure 5-10 Input User Password to Continue the Installation

Figure 5-11 shows the screenshot when the installation is completed.
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Figure 5-11 Installation is now complete
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The QT package will be installed in the folder “/usr/local/qt-4.8.5-tslib-altera-soc” as shown in
Figure 5-12.
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Figure 5-12 Installed Location of Altera SoC QT Package

5.4 Installation QT Library on Altera SoC Linux

This section describes how to install the generated QT library on the Altera SoC Linux. The
installation is very straightforward. Just copy the installed folder on Host Linux to Altera SoC
Linux and add some system environment variables in the file /etc/profile so the system knows
where to find the QT library. To speed up the copying process, we will compress the folder first,
copy the compressed file to Altera SoC Linux, and decompress it. In this tutorial, vi editor is used to
modify the file “/etc/profile”. Developers also can use other text editors to modify the file
“/etc/profile”.

Here is the installation procedures:
1. In Host Linux, enter Linux terminal and type “cd /ustr/local” to go to the “/usr/local”
folder.
2. Type “sudo tar -jcv -f qt-4.8.5-tslib-altera-soc.tar.gz2 qt-4.8.5-tslib-altera-soc” to
compress the folder as qt-4.8.5-tslib-altera-soc.tar.gz2.
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3. Copy the gt-4.8.5-tslib-altera-soc.tar.gz2 to the folder “/usr/local” on Altera SoC Linux.
For detailed copying operation, please refer to the section 8.1 Copy files to Altera SoC
Linux.

4. In Altera SoC Linux, enter Linux terminal and type “cd /usr/local” to go to the
“/usr/local” folder. Because the Linux had built-in the QT library in the folder
“qt-4.8-5-tslib-altera-soc”, type

“mv qt-4.8-5-tslib-altera-soc qt-4.8-5-tslib-altera-soc-org*
to rename the built-in folder.

5. Type “tar -jxv -f qt-4.8.5-tslib-altera-soc.tar.gz2” to decompress the library into the folder
“/usr/local/qt-4.8-5-tslib-altera-soc”.

6. Type “vi letc/profile” to use vi editor to open the file “profile”.

7. Invi editor, add the following content into the file “profile”, type “:w” to save the file and
type “:q” to exit vi editor. Actually, these statement had been built-in in /etc/profile, so
developers just need to make sure they are there and type “:q” to exit vi editor.

export TSLIB_DIR=/usr/local/tslib-altera-soc

export QT_DIR=/usr/local/qt-4.8.5-tslib-altera-soc

export LD_LIBRARY_PATH=$PATH:$QT_DIR/Iib:$TSLIB_DIR/lib

export QWS_MOUSE_PROTO-=tslib:/dev/input/event0

Now, you have finished the installation of QT Library on Altera SoC Linux. You can test the affine
application in the library as described in section 1.6 Execute QT Demo to make sure the
installation is correct.
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Chapter 6

Q7T Creafor Installation

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. This
chapter illustrates how to install QT Creator on the Host Linux. Also, we will show how to create,
compile, and build a hello program running on Host Linux.

6.1 Download and Install QT Installer

B Download QT Installer

As shown in Figure 6-1, click the Firefox web browser to open the web page
http://download.qt-project.org/official_releases/qt/5.2/5.2.0/,
then click “qt-linux-opensource-5.2.0-x860ffline.run” to download the QT installer.

|

© Frotox ouomatically sends same dats to Moofie 1o that we ran Improes your espenence honse wWhat | Ghare. X

Figure 6-1 Web Page to Download QT
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When an Opening dialog appears as shown in Figure 6-2, select “Save File” radio button, and click
‘COK’ﬂ.
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Figure 6-2 Opening Dialog

Figure 6-3 shows the download progress.
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Figure 6-3 Download Process of gt-linux-opensource-5.2.0-x86-offline.run

The file is saved as “gt-linux-opensource-5.2.0-x86-offline.run”, and saved under the folder
“~/Download”. When download is completed, click the Close icon, located on the left-top corner as
shown in Figure 6-4, to close the Firefox web browser.
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Figure 6-4 Click ‘Close’ Icon to Close Firefox Web Browser

B Install QT

Type in the following commands to locate and launch the QT Installer, as shown in Figure 6-5.

$cd ~/Downloads/

$ls

$chmod +x gt-linux-opensource-5.2.0-x86-offline.run
$./qt-linux-opensource-5.2.0-x86-offline.run

The 2" command line Is is used to check whether the qgt-linux-opensource-5.2.0-x86-offline.run
existed or not while the 3" command line chmod +x is used to add “execution” attribute to the file
such that it can be executed.
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Figure 6-5 Locate and Launch the QT Installer

Figure 6-6 shows the Welcome dialog of the QT Installer.
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Figure 6-6 Welcome Dialog

In the Installation Folder dialog, please specify the folder where you wish to install Qt 5.2.0 and
click “Next>" to go to the next step, as shown in Figure 6-7.
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Figure 6-7 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 6-8.
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Figure 6-8 Select Components Dialog

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 6-9
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Figure 6-9 License agreement dialog of the QT installer
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In the Ready to Install dialog, as shown in Figure 6-10, click “Install” to go to the next step.
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Figure 6-10 Ready to Install Dialog of QT Installer

In the Completing the Qt 5.2.0 Wizard dialog, as shown in Figure 6-11, click “Finish” to close the
window.
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Figure 6-11 Completing Dialog of QT Installer

After installation has been completed, QT Creator is automatically launched as shown in Figure
6-12.
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Figure 6-12 QT Creator GUI
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Select the menu item “File—>EXit”, as shown in Figure 6-13 to close the QT Creator.

Figure 6-13 Exit QT Creator

6.2 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\Qt5.2.0\Tools\QtCreator\bin” as shown in Figure

6-14. To launch QT creator, simply double click “qtcreator” program icon.

L

......

Figure 6-14 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
6-15, to open the Option dialog.
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Figure 6-15 Open Option Dialog

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 6-16.
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Figure 6-16 Compilers Options in QT Creator

Next, select “Qt Versions” tab (to the left of the “Compilers” tab) to check if the “Qt 5.2.0 GCC
32bit” is detected as shown in Figure 6-17.

ony

B irvvonmer  Geere | pte (00 ersons ) Cumpiurs  Osbisgouns  OMaba
-
B

Teat Edtar Namm griale L cwen Al

)
- A ougw

| TS

rh WV Cotroy Wesien hatre  GUS 20 OCC 39e
Q Amtros Fnate bostee: themetmease O 2 012 Svgectanignake

@ socepeny G yershen 5 2. for Desitop Detals ¥

. Oowices

Nelpers: QML Durrp

Figure 6-17 QT Version Option in QT Creator
Similarly, select “Kits” tab to check if the “Desktop Qt 5.2.0 GCC 32bit” is detected as shown in
Figure 6-18.
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Figure 6-18 Kits Option in QT Creator

Finally, click “OK” to close the dialog as shown in Figure 6-19.

ame

I,
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Figure 6-19 Click “OK” to Close Options Dialog

6.3 Hello Program

Now we are ready to create, build, and run our first program “Hello” in QT Creator on Host Linux.
Please follow carefully with the following instructions.
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B Create a New Project

2

After launching the QT Creator, browse the menu and select item “File>New File or Project...” as

shown in Figure 6-20 to open a new dialog.
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Figure 6-20 Open a New Project Dialog

In the New dialog, select “Applications” under Projects, and choose “Qt Widgets Application” as
shown in Figure 6-21. Click “Choose...” to go to the next step.
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Figure 6-21 Dialog of Creating a New Project
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In the Qt Widgets Applicaton Dialog, specify the Name as “hello”, click “Browse...” to create a
folder “/home/terasic/my_hello” and set Location in to the created the folder, and then click “Next
>” as shown in Figure 6-22. Note that in the path string, you should replace “terasic” with your
linux user name.

D Qt Widguts Application

Introduction and Project Location
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Figure 6-22 Project Name and Location Dialog

In the Kit Selection dialog, keep default settings and click “Next > to go to next step as shown in
Figure 6-23.
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Figure 6-23 Kit Selection Dialog

In the Class Information dialog, click “Next > as shown in Figure 6-24 to proceed.
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Figure 6-24 Class Information Dialog

In the Project Management dialog, click “Finish” as shown in Figure 6-25 to proceed.
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Figure 6-25 Final Dialog of Qt Gui Application

Figure 6-26 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 6-26 Mainwindow.cpp of the Hello project

B  GUI Design
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Now, we start to design GUI. First, extend the Forms option under Projects, and double click
“mainwindow.ui” to open the main GUI as shown in Figure 6-27.
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Figure 6-27 Open GUI

Figure 6-28 shows the opened main GUI under Design mode.
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Figure 6-28 Main GUI

As shown in Figure 6-29, type “label” in the Filter edit box, and the Label component appears.
Then, drag the Label component into Main GUI and drop it.
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Figure 6-30 Resize label object

As shown in Figure 6-31, type “push” in the Filter edit box, and the Push Button component
appears. Then, drag the PushButton component into Main GUI and drop it.
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Figure 6-31 Add ‘PushButton’ GUl component

Press the boundary of the PushButton object to resize it as shown in Figure 6-32.
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Figure 6-32 Resize ‘PushButton’ object

Right click the PushButton object to pop a menu, and select the “Go to slot...” item as shown in
Figure 6-33.
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Figure 6-33 Launch ‘Go to slot...” dialog for PustButton

When Go to slot dialog appears, select click() item and click OK as shown in Figure 6-34.
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Figure 6-34 Select Signal for PushButton

A slot function “on_pushButton_clicked” is automatically created in mainwindow.cpp. Please add
statement “ui->label->setText("Hello World!");” into the body of on_pushButton_clicked function
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as shown in Figure 6-35.
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Figure 6-35 Implement Handle function for PushButton Clicked Signal

B Build & Run

Click on the “Run” icon to build and run the Hello program. The Hello GUI program should appear
as shown in Figure 6-36.
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Figure 6-36 Run Hello Program

Click on the “PushButton”, and then the label will display “Hello World!” as shown in Figure 6-37.
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Figure 6-37 Test Hello Program
Clock the “Close” icon on the left-top corner, as shown in Figure 6-38, will close the Hello
program.
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Figure 6-38 Close Hello Program
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Chapter 7

Design Touch-Screen GUI Program

This chapter describes how to cross-compile the Hello project we created in previous chapter, such
that the hello program can run on the Altera SoC Linux. Here we assume that Altera SoC
Tool-Chain and QT and tslib touch-screen libraries for Altera SoC FPGA development board have
been successfully installed on the Host Linux.

Here is a quick look of the 4 simple steps:

Make sure QT and stlib libraries are installed
Set up “Build & Run” in QT Creator
Cross-compile the Hello project

Execute Hello program

7.1 Installation of QT and stlib Libraries

This section describes how to install the pre-compiled QT and tslib libraries on the Host Linux.
Developers can skip this section if they had cross-compiled these two libraries on the Host Linux.
The pre-compiled QT and tslib libraries are available on the CD of TERASIC Linux BSP for
touch-screen display as described in section 1.1 Linux BSP. The QT library is compressed in a file,
named as:
qt-4.8.5-tslib-altera-soc.tar.gz2.
The tslib library is compressed in a file, named as:
tslib-altera-soc.tar.gz2.

B Install QT Library

Please copy the file‘qt-4.8.5-tslib-altera-soc.tar.gz2’ to the folder “/user/local” in the Host Linux. In
Linux terminal, type the below command to go to the /usr/local folder.
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Scd /usr/local

Then, type the below command to decompress the library. The library will be installed on the folder
“/usr/local/qt-4.8.5-tslib-altera-soc”.

Star -jxv -f qt-4.8.5-tslib-altera-soc.tar.gz2

B |Install tslib Library

Please copy file ‘tslib-altera-soc.tar.gz2’ to the folder “/user/local” in the Host Linux. In Linux
terminal, type the below command to go to the /usr/local folder.
Scd /usr/local

Then, type the below command to decompress the library. The library will be installed in the folder
“/usr/local/tslib-altera-soc”.

Star -jxv -f tslib-altera-soc.tar.gz2

7.2 Set up “Build & Run” in QT Creator

This section describes how to set up cross-compile and QT library for QT Creator.

B Compiler Setup

First launch the QT Creator, and select the menu item “Tools—=>Options...” as shown in Figure 7-1
to open the Option dialog.
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Figure 7-1 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 7-2.

Figure 7-2 Add GCC Compiler

Next, you need to specify the GCC compiler details. First, please type in “GCC (Altera SoC)” in the
Name option box and click “Browse...” to select the location of the compiler of Altera SoC ARM.
The compiler is located at:
“/home/terasic/gcc-linaro-arm-linux-gnueabihf-4.7-2012.11-20121123 _linux/
/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 7-3.
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Figure 7-3 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 7-4.
When an Open File dialog appears to ask the location of gmake executable, please specify the
location as: “/usr/local/qt-4.8.5-tslib-altera-soc/bin/gmake”.
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Figure 7-4 Add Qt Version
Finally, click “Apply” to complete the Qt Versions setup as shown in Figure 7-5.
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Figure 7-5 Apply the Qt Version

B Kits Setup

To add Kits, first click on the “Kits” tab and click on “Add” as shown in Figure 7-6. Specify the kit

detail as below:

Name: Altera SoC FPGA Kit

Device Type: Select “Generic Linux Device”
Compiler: Select “GCC (Altera SoC)”

Qt Version: Select “(Qt 4.8.5 (qt-4.8.5-tslib-atera-soc)”

Then, click “Apply” to finish Kits setup and click “OK” to finish Options setup.
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Figure 7-6 Add Altera SoC FPGA Kit

7.3 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 7-7.

pot Bt Gwnay pruw Jews fndos gew

Recent Progects

Figure 7-7 Open the Hello Project

To add “Altera SoC FPGA Kit” into the Hello project, click on the “Projects” icon and select
“Altera SoC FPGA Kit” from the “Add Kit” pull-down menu, as shown in Figure 7-8.
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Figure 7-8 Add Altera SoC FPGA Kit into the Hello Project

To specify release build for Altera SoC FPGA Kist, click on “Kit Selector icon and select “Altera

SoC FPGA Kit” item under the Kit list menu and “Release” in Build list menu, as shown in Figure
7-9.
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Figure 7-9 Specify Release Setting

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 7-10. While compiling,
the system message will be simulaneously displayed on the “Compile Output” Windows.
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Figure 7-10 Build Hello Project
When the build process has been complete, the output execution file can be found under the folder
“/home/terasic/my_hello/build-hello-Altera_SoC_FPGA_Kit-Release/hello”. Note that in the path
string, you should replace “terasic” with your linux user name as shown in Figure 7-11.
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Figure 7-11 Location of the Output Hello Execution File
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7.4 Execute Hello Program

To execute the Hello program on the Altera SoC FPGA board, first we need to copy the hello
execution file to the Altera SoC Linux. For detailed copying operation, please refer to the section
8.1 Copy files to Altera SoC Linux. The cross-compile execution file for Altera SoC Linux is
located at:

“/home/terasic/my_hello/build-hello-Altera_SoC_FPGA_Kit-Release/hello”

In the following, we assume that Linux Console is used and the hello execute file is copied to the
“/home/root” folder of Altear SoC Linux.

B Launch Hello Program

Before we launch the hello program, we first type in
S cd /home/root
to go to the /home/root directory, as shown in Figure 7-12.

Figure 7-12 Go to /home/root Directory

Now launch hello program by typing in the following command:

S ./hello -qws
as shown in Figure 7-13.

Figure 7-13 Launch Hello Program

If the Hello program is launched successfully, you should see the Hello Windows as shown in
Figure 7-14. Touch “PushButton” on touch-screen and then the label content will become “Hello
World!”. Touch the close icon on the right-top corner of Windows can close Hello program.
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Figure 7-14 Screenshot of the Hello Program

7.5 Quartus HPS Qsys Project

As described in section 1.1 Linux BSP, the Quartus HPS Qsys project is available on the CD-ROM.
If developers need to add new controllers on FPGA, they can modify this Quartus project,
generate .sof file, and translate the .sof to .rbf file. Finally, copy the .rbf to the mircoSD card for
booting Linux. For details, please refer to the Control Panel development manual in Altera
DE1-SoC CD. This CD is available on the web page: http://cd-del-soc.terasic.com.
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Chapter 8

Appendix

8.1 Copy files to Altera SoC Linux

This section describes how to use “scp” Linux command to copy files from Host Linux to Altera SoC
Linux. First, please make sure both Host Linux and Altera SoC Linux are connected to DHCP Server
as shown in Figure 8-1.

DHCP Server

Ethernet

o

i ikt
(/)
=

Allera SoC Linux Hos! Linux

Figure 8-1 Connect to DHCP Server

Here we illustrate how to copy the file “tslib-altera-soc.tar.gz2” in the folder “/usr/local” of Host

I”

Linux to the folder “/usr/local” of the Altera SoC Linux by using scp Linux command. Here shows
the copy procedures in step by steps:

1. Make sure the Altera SoC Board is connected to DHCP server, and the Linux booting
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microSD card had been attached to the Altera SoC Board.

2. Power on the Altera SoC Board, and type “root” to login to the Altera SoC Linux as shown
in Figure 8-2.

3. In terminal of Altera SoC Linux, type “ifconfig” to checked the assigned IP address as
shown in Figure 8-3. Assumed that the assigned IP address is “192.168.1.182"

4. Make sure the Host Linux is connected to DHCP server. In Host Linux, enter Linux
terminal, and type “cd /usr/local” to go to the folder “/usr/local” as shown in Figure 8-4.

5. Type “scp tslib-altera-soc.tar.gz2 root@192.168.1.182:/usr/local” in the terminal of Host
Linux as shown in Figure 8-5. 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.

6. Now, the file “tslib-altera-soc.tar.gz2” should be successfully copied to the “/usr/local”

III

folder of Altera SoC Linux. You can check it by typing “cd /usr/local” in Altera SoC Linux
to go to the “usr/local” folder. Then, type “Is” to list all files in the folder. The file

“tslib-altera-soc.tar.gz2” will be expected to appear in the list as shown in Figure 8-5.

Figure 8-2 Login to Altera SoC Linux
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Figure 8-4 Go to /usr/local folder in Host Linux
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Figure 8-5 Execute ‘scp’ Command

Figure 8-6 Check qt-4.8.5-tslbi-altera-soc.tar.gz2
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