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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
Touch-Screen GUI Program Altera Avalon
Memory-Mapped Fabric
tslib Touch-Screen Library QT Library

T

a Touch-Screen
Touch-Screen |J{jJe} LCD Display
Ethernet USB Touch Screen | | Framebuffer Controller
Driver Driver Driver Driver
L AlteraviP ] ~ 4
“Ethemet |l USB " DDR3  |MEZLYNUNY Frame Reader |1 C'°°(')“j:’ L/t'd” L
Controller Controller Controller | 800x480 80031 -

v v v
Ethernet USB Mouse DDR3
PHY/RJ45 Keyboard SDRAM 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 SOCKit_FB__MTLC.zip. Table 1-1 shows the Linux BSP
relative items includes in the CD-ROM.

Table 1-1 SoCKit Linux BSP for touch-screen display module

Description Location
tslib touch-screen library ~ |Demonstrations/SoC/Libraries/tslib-altera-soc.tar.gz2
QT library Demonstrations/SoC/Libraries/qt-4.8.5-tslib-altera-soc.tar.gz2

Quartus HPS-Qsys Project |Demonstrations/SoC/MTLC_HPS

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-mitl.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
QT library for Altera Demonstrations/SoC/Libraries/qt-4.8.5-tslib-altera-soc.tar.gz2

Quartus HPS-Qsys Project |Demonstrations/SoC/MTL_HPS

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
VVMware Player Installer

Linux Ubuntu 12.04 x32 Installer

Option: Source code of tslib touch-screen library
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® 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

N o ok~ wbd PR

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:

1. Download microSD card writer utility — Win32 Disk Imager.
Download prebuild microSD card image file for Linux Console from TERASIC web site.

3. 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.
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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 “win32diskimager-v0.9-binary.zip”.

B win32 DiskImager | Fre:

1- G‘ ﬁ USourceforge net/prOJects/wwnS2d|5hmager/ Il =

- t
‘% W|n32 Disk Imager
This toolis used For writing images to USE sticks or SD/CF cards e
Brought to you by: gruemaster, tuxinator2008

summary  Files  Reviews Support  wiki  Feature Reguests  Bugs  Code  Mailing Lists _

* 4.0 Stars (176) r :
+ 45 367 Downloads D.t[Wllluad
[ Last Update: 2013-08-07

W Tweet | 29 g4} 59 i 156 [ Browse Al Files
=
C

Description

This program is designed to write a raw disk image to a removable device or backup a removable device tc
& raw image file. It is very useful for embedded development, namely Arm development projects (Android,
Ubuntu on Amm, 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 therm

Bear with us as we transition from launchpad net

<[ i :

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.
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*_ Win32 Disk Imager o=

Iinage File Digvice
| Bl -]

Copy | [0 MD5 Hash:

Progress

Verson: 0.9 Cancel Fead Write Ex-it
Waiting for a task.

Figure 1-3 Win32 Disk Imager

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.

Before writing, a “Confirm overwrite” dialog appears as shown in Figure 1-5. Make sure the Target
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Device represents the microSD card, and click “Yes” to conform for overwriting.

r !
& Confirm overarite Iﬁ

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

( ‘Yes }[ Mo

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.

i s’
%, Complete Iﬁ

'6' Write Successful.
Co

L o

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

oo @939 5 o rer [T

Figure 1-7 VEEK-MT-SoCKit Setup

o S8 Keybeard

3 A S T (I

f¢ e s
‘2% e MicroSD Card
WEEe e ]

USB Mouse

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 1 2 3 45 6
SW6 MSEL[4:0]

MSEL[4:0] = 00000

Hom
‘0" SW10

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 .

(@ downlosds x

&« C A @& httpsy/myvmware.com/webimware/downloads < =
VIVIWATE HGTIZON VIeW Cliehts Downlond FIoauct T LIMVars o 100ls po
VMware Horizon Mirage Download Produect | Drivars & Tools | Download Trial
VMware Horizon Workspace Download Product | Drivers & Tools | Download Trial
VMware Horizon Mobile Download Product | Drivers & Tools
VMware vCenter Operations Manager for Horizon View Download Product | Drivers & Tools | Download Trial
VMware View Download Product | Drivers & Tools
VMware ThinApp Download Product | Drivers & Toals
VMware Workstation Download Product | Drivers & Tools | Download Trial
VMware Fusion D load Product | Drivars & Tools | Download Trial
VMware Player Download Product

n Other

VMware VMmark Download Product | Drivers & Toals
Serengeti Download Product | Drivers & Tools
VMware Technology Company Information News & Events Community
Wirtualization Leadership MNewsroom WMTN Comrmunities E
Data Center Virtualization Careers at WhMware Articles Vihware Blogs
Desktop Virtuglization Acquisitions Events Whiware on Twitter
Virtualizing Enterprise Applications Office Losatians Awards IMware on Facebaak U
Cloud Cormputing Contact Vhiware Madia Resource Center Whiware on YouTube
Hybrid Claud Investor Relations Media & Contacts Carmmunity Terms of Use -

< [ »

Figure 2-1 Download Web Page of VMware
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BB Download Yivtware Play. x & §

<« C A A httpsy//mywvmware.com/web/vmware/free#deaskiop_end_user_computingAsmware_player/6_0

United e Ps niral | Training  Community

Products Support Downloads Consulting Partner Programs Compa

Product Downloads Drivers & Tools Open Source Need help downloading?

( | lyout This Product
VMware Player and VMware Player Plus for Download &
' DESCRIFTION
Windows Whiwsra Player 8.0.1
exa 19aM) DOCUMENTATION
@ Show Details Release Notes

NOTES
Whiuwara Playar and VMwars Flayar

VMware Player and VMware Player Plus for Download & Plus. Entar s lizanse kay into tha

Whiwara Flaysr usar intarfsge o anabla
Linux 32-bit tha WMwara Playar Plus fasturas.
(bundie | 222M)

[ Show Details

VMware Player and VMware Player Plus for Download &
Linux 64-bit

(bundie 1 131M)

[ Show Details

< n ]

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
Whiware Player Setup

Welcome to the installation wizard for VMware
Player

The installation wizard will install VMware Player on your
computer, To continue, didks Mext,

WARNING: This program is protected by copyright law and
international treaties.

[ Mext = T Cancel

Figure 2-3 Welcome Dialog
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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.

Vhware Player Setup

License Agreement
Please read the following license agreement carefully,

m »

VMWARE END USER LICENSE AGREEMENT

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

INSTALLATION OF THE SOFTWARE.

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

i@ [ accept the terms in the license agreement.
) T'dono nse agreement.

’ < Back ]Gf-_ ) [ Cancel ]

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.

Viware Player Setup

Destination Folder
Click Mext to install to this folder or dick Change to install to & different folder.

ﬁ Install YMware Player to:

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

|} [ Cancel

=
BTG
e

Figure 2-5 Destination Folder Dialog

www. terasic.com
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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 ms )
When would you like to check for updates of your software? A {

Check for product updates on startup

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

Learn More

< Back . Next> | Cancel

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 ){ = ,
Would you like to send feedback to VMware? L1

Help improve VMware Player

Send anonymous system data and usage statistics to VMware.

Learn More

< Back Next > 1 Cancel

Figure 2-7

In the Shortcuts dialog as shown in Figure 2-8, keep the default setting, then click “Next > button
Software Development Guide 19 www. terasic.com
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to go to the next step

Viware 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

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

VMware 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.

D [ Cancel ]

b

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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-
VMware 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.

Figure 2-11 VMware Player Shortcut on Windows Desktop
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| 5] Viviware Player (Non-commercial use only)

Player = | o - . W

T
B
(%]
(2,

& ome Welcome to VMware Player

Create a New Virtual Machine

Create a new virtual machine, which will then be
=dded to the top of your library.

Open a Virtual Machine

Open an existing virtual maching, which will then be
added to the top of your library.

Upgrade to VMware Workstation

Get advanced features such as snapshots,
develaper tool integration, and more.

Help

View VMware Player's help contents.

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

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

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

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

LTS" button to start the download process.
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() Download Ubuntu Desk:

€ & C A |[) www.ubuntu.com/download/desktop 7 =
it EEEs [ §30%E Facebook.. [EJ Google ™ cSswiki &% cSgwiki @™ DEO-Nano-SoC [} Office - SE#% Kl Office - Trzsf= K] Office - HisZHES »

Ubuntu  Community Askl Developer Design Hardware Shop  More~ ol

ubunty® cloud  Semver Desktop  Phone  Tablet TV Management | Download Q

I

Overview Cloud Server Desktop Ubuntu SRR

Download Ubuntu Desktop

‘You can choose between two options when you download Ubuntu for a desktop
PC. Ubuntu 13.10 gives you all the latest features, while Ubuntu 12.04 LTS comes
with extended support.

If you have zn older PC with |ess than 2GB
of memary, choose the 32-bit download.

For extended support,

choose Ubuntu 12.04 LTS Choose v Flaums
Ubuntu 12.04.3 LTS is a long-term support release. It has continuous @BD
hardware support improvements as well as guaranteed security and

support updates until April 2017 Ubuntu 12.04 LTS

Read the full installation instructions » —,—

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”.

- - - -_—— Ed — -— - — -
@) Contribute to Ubuntu | L % \

€« C f [ www.ubuntu.com/download/desktop/questions?distro=desktop&bits=32&urelease=Its o =
Better support for Flavours like Kubuntu, Xubuntu, Lubuntu a

Tip to Canonical - they help make it happen

The same price as ‘Your contribution
@‘ Peace, Love and Linux

Mot now, take me to the download » Pay with PayPal

Desktop Phone Tablet ™ Server Cloud Management

Overview Overview Design Overview Overview Overview Overview

Features Design Operatorsand OEMs  Experience Hyperscale Insights Features

For business Operatorsand OEMs | App ecosystem Industry Management Public cloud Working with landscaps

For developers App ecosystem Contributors, Private cloud Return on investment. 3

Take the tour Ubuntu for Android Features and Specs Orchestration Compliance

Desktop management Commercial info Cloud management | How ko get landscape
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.

0] Wiware Player (Non-commercial use only)

Player = | [ ~ o

I B rome Welcome to VMware Player

. Create a New Virtual Machine

+\ Create 3 new virtual machine, which will then be
added to the top of your library.

Open an existing virtual machine, which will then be
added to the top of your library.

[ ﬁ‘ Open a Virtual Machine
N -]

- Upgrade to VMware Workstation
Get advanced features such as snapshots,
I developer tool integration, and more.

Ll Help
X y View VMware Player's help contents.

z This product is not licensed and is authorized for
£ non-commerdal use only. For commerdial use,
! purchase a license. Buy now.

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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' -
Mew Virtual Machine Wiza - ﬂ

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:
() Installer disc:

4% DVD R BEREE (D:) GUITARHAMDBOOK N

(@ Installer disc image file (iso):

- — [- |
E:\wmware_player\osiubuntu-12.04, 3-desktop-i386.is1 « )
= —
i) Ubuntu 12.04.3 detected.
This operating system will use Easy Install. {What's this?)
1 I willingtall the operating system later.

The wirtual machine will be created with a blank hard disk.

<pack ([ Mext> Dl Coneel |

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.

- -
MNew Virtual Machine Wizal - ﬁ

Easy Install Information
This is used to install Ubuntu,

Personalize Linux

Eull name: terasicinc.,

User name:  terasic

Password:  wew

Confirm: e

— e
Cems s Yo
T —

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.

- ~
Mew Virtual Machine‘uﬁa‘m - lﬂ

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

Ubuntu 12.04 32

Location:

E:\wmware_player\diskhbuntu 12,04 x32 ‘}

——

[ < Back ]@[ Cancel ]

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

b

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.
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- -~
Mew Virtual Machine Wiza Wes o ﬁ

Specify Disk Capacity
How large do you want this disk to be?

The virtual machine's hard disk is stored as one or mere 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 (GB): 20,0 = t
Recommended size for Ubuntu: 20 GB

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

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

[ < Back Mext = H Cancel ]
s

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.

-
Mew Virtual Machine Wizal L ﬂ

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:\wmware_playeridisk
Version: Workstation 10.0

Operating System: Ubuntu

m

Hard Disk: 20 GB, Split

Memory: 1024 ME

Metwork Adapter:  MAT b
Other Devices: CDyDVD, USE Controller, Printer, Sound Card | [

[ Customize Hardware. ..

Power on this virtual machine after creation

< Back q Finish 1 Cancel

Figure 2-20 Ready to Create Virtual Machine Dialog

Software Development Guide 27 www. terasic.com
for touch-screen Display
March 19, 2014


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

www.terasic.com

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 9.6.1

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

What would you like to do?

Download and Install | JRemind Me Later

Figure 2-21 Software Updates Dialog

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

*R s E B s e
B 1y 1) 3|

Install

Welcome to Ubuntu 12.04 LTS

Fast and feature-packed, Ubuntu makes your
PC a delight to use. And with the latest
version of the Unity interface, it's now easier
than ever. Here are a few more cool new
things to look out for.

» Almost finished copying files...

to send keystrokes

g Clickin the virtual screen | g, 1ngtal s instaling Ubuntu.

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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L= 19 =s & @
@ BEBen 4) 10:225PM O

FA

terasicinc.

Password

Guest Session

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

] 4332 - VMwe L
Player v | [l v (& [ >3 41 = &
Ubuntu Desktop B fy 4) 11:15PM R terasicinc. %

IFLERELE EELE

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
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system.

IEETUbnt0 1204 x22 - Vilh ercial use

i’
Player v | [l v (& ® >3 JE&O&

Ubuntu Desktop 13 €) 11:221PM 2R terasicinc. {l}‘

System Settings...
Displays...

Startup Applications...
Updates Available...

Printers

Lock Screen
Log Out...
Suspend
Shut Down...

———
——

N EREET ERLE

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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[E 5;3 VMware Player (Nog\-qomnml use onl _-Eb

Player v | P v =

Home

B
[i4 Ubuntu 12.04x52

Ubuntu 12.04 x32

State: Powered Off

0S: Ubuntu
l Version: Workstation 10.0 virtual machine
RAM: 1GB

’ Play virtual machine

2
ﬁd Edit virtual machine settings

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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Termin- File Edit View Search Terminal Help

- (] terasic@ubuntu: ~
@ terasic@ubuntu:~$ I

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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@ Ubuntu 12.04 x32 - VMware Player (Non-commercial use only

Player ~ | [ v (B M @

Termin= File Edit View Search Terminal Help 13 «) 11:48PM 2R terasicinc.

terasic@ubuntu: ~

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

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

L=d Ubuntu 12.04 x32 - Viware P!

0 - & g o g B &
B3 Ty «) 11:49PM R terasicinc. %

terasic@ubuntu: ~

Get:28 http://us.archive.ubuntu.com precise-backports/restricted 1386 Packages [
14 B]
| Get:29 http://us.archive.ubuntu.com precise-backports/universe 1386 Packages [36

.8 kB]

Get:30 http://us.archive.ubuntu.com precise-backports/multiverse 1386 Packages [

5,178 B]

Hit http://us.archive.ubuntu.com precise-backports/main TranslationIndex
http://us.archive.ubuntu.com precise-backports/multiverse TranslationIndex
http://us.archive.ubuntu.com precise-backports/restricted TranslationIndex
http://us.archive.ubuntu.com precise-backports/universe TranslationIndex
http://us.archive.ubuntu.com precise/multiverse Translation-en
http://us.archive.ubuntu.com precise/restricted Translation-en
http://us.archive.ubuntu.com precise/universe Translation-en
http://us.archive.ubuntu.com precise-updates/main Translation-en
http://us.archive.ubuntu.com precise-updates/multiverse Translation-en
http://us.archive.ubuntu.com precise-updates/restricted Translation-en
http://us.archive.ubuntu.com precise-updates/universe Translation-en
http://us.archive.ubuntu.com precise-backports/main Translation-en
http://us.archive.ubuntu.com precise-backports/multiverse Translation-en
http://us.archive.ubuntu.com precise-backports/restricted Translation-en

.archive.ubuntu.com precise-backports/universe Translation-en
kB in 15s (156 kB/s)

Reading package lists... Done

terasic@ubuntu:~$S sudo apt-get upgradel

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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5] Ubuntu 12,04 x32 - VMware Player

Player ~ | [l ~ /2% M g
Terminal EBS Ty 4)) 11:51PM R teras|

terasic@ubuntu: ~

libheimbasel-heimdal libheimntlm@-heimdal libhpmud® 1ibhx509-5-heimdal
libicu48 libkrb5-26-heimdal libldap-2.4-2 liblockfile-bin liblockfilel
libnm-glib-vpnl libnm-glib4 libnm-util2 libpci3 libpolkit-agent-1-8
libpolkit-backend-1-8 libpolkit-gobject-1-8 libpulse-mainloop-glibe
libpulse® libpulsedsp libpythonz.7 libraws libroken18-heimdal libsane-hpaio
libsmbclient libsyncdaemon-1.8-1 libupower-glib1l libwbclient@
libwinde-heimdal 1ibx11-6 libx11-data 1libx11-xcb1 libxatrackeri-lts-raring
lin firmware linux-generic-1lts-raring linux-libc-dev multiarch-support
nautilus-sendto-empathy network-manager pciutils policykit-1
printer-driver-hpcups printer-driver-hpijs printer-driver-postscript-hp
procps pulseaudio pulseaudio-module-bluetcoth pulseaudio-module-gconf
pulseaudio-module-x11 pulseaudio-utils python-apport python-httplib2
python-lazr.restfulclient python-openssl python-problem-report
python-software-properties python-ubuntuone-client pythonz.7
python2.7-minimal rhythmbox-ubuntuone rsyslog rtkit samba-common
samba-common-bin sessioninstaller smbclient software-properties-common
software-properties-gtk tzdata ubuntu-system-service ubuntucne-client unzip
upower usb-creator-common usb-creator-gtk vino wpasupplicant xserver-common
xserver-common-lts-raring xserver-xorg-core-lts-raring
xserver-xorg-video-intel-1lts-raring

143 upgraded, © newly installed, @ to remove and 2 not upgraded.

Need to get 139 MB of archives.

After this operation, 3,155 kB of additional disk space will be used.

Do you want to continue [Y/n]? yll

Figure 2-30 Type ‘y’ to Continue the Upgrade Process

Figure 2-31 shows the screenshot after the upgrade process has been complete.

E@ Ubuntu 12.04 %32 - VMware Player (Non-commercial use only

B Ty «) 12:10AM R terasicinc. %
terasic@ubuntu: ~

up python-lazr.restfulclient (0.12.0-1ubuntul.1) ...
up python-openssl (®.12-1ubuntu2.1)

up python-software-properties (8.82.7.
up rtkit (@.10-2ubuntu®.12.04.1)

up samba-common (2:3.6.3-2ubuntuz.8)
up smbclient (2:3.6.3-2ubuntuz2.8) ...
up samba-common-bin (2:3.6.3-2ubuntu2.
up software-properties-common (0.82.7.
up software-properties-gtk (0.82.7.6)
up unzip (6.0-4ubuntuz) ...

up upower (8.9.15-3gitlubuntue.1) .
up usb-creator-common (0.2.38.2)

up usb-creator-gtk (0.2.38.2) ...
up vino (3.4.2-0ubuntul.3) ...
up xserver-xorg-video-intel-lts-raring (2:2.21.6-0ubuntu4.3~precisel) ..

up pulseaudio-module-bluetooth (1:1.1-8ubuntui5.4) ...
up rhythmbox-ubuntuone (4.2.8-6ubuntu®.0.1) ...
up sessioninstaller (©.20+bzri28-6ubuntuil.3) ...
Processing triggers for libc-bin .
ldconfig deferred processing now taking place
Processing triggers for initramfs-tools ...
update-initramfs: Generating /boot/initrd.img-3.8.8-29-generic
terasic@ubunti S

Figure 2-31 Upgrade Process Complete
Type “exit” to close the terminal, as shown in Figure 2-32.
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-
U@ Ubuntu 12.04 %32 - VMware Player (Non-commercial use only)

—— - e

@ Setting up

Setting up
up
up
up
up
up
up
up
up
up
up

up
up
up

Player ~ | [ ~ /& = g
Terminz File Edit View Search Terminal Help B Ty «) 12:30AM R terasicinc. %
terasic@ubuntu: ~

rtkit (@.10-2ubuntu@.12.04.1) ...
samba-common (2:3.6.3-2ubuntu2.8) ...
smbclient (2:3. -2ubuntu2.8) ...
samba-common-bin :3.6.3-2ubuntuz.8) ...
software-properties-common (0.82.7.6) ...
software-properties-gtk (0.82.7.6) ...
unzip (6.0-4ubuntu2) ...

upower (0.9.15-3gitlubuntue.1) ...
usb-creator-common (08.2.38.2) ...
usb-creator-gtk (0.2.38.2) ...

vino (3.4.2-0ubuntul.3) ...
xserver-xorg-video-intel-lts-raring (2:2.21.6-0ubuntu4.3~precisel) ..

pulseaudio-module-bluetooth (1:1.1-0ubuntul5.4) ...
rhythmbox-ubuntuone (4.2.8-0ubuntu®.e6.1) ...
sessioninstaller (0.20+bzr128-0ubuntu1.3) ...
triggers for libc-bin ...

| ldconfig deferred processing now taking place

triggers for initramfs-tools ...

w Processing

=i update-initramfs: Generating /boot/initrd.img-3.8.8-29-generic
terasic@ubuntu:~5 uname -a
Linux ubuntu 3.8.0-29-generic #42~precisel-Ubuntu SMP Wed Aug 14 15:31:16 UTC 20
13 1686 1686 1386 GNU/Linux

terasic@ubuntu:~S exit]

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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55 Ubuntu 12.04 x32 - ViVware Player (Expired license) ol e =
Player ~ | [l v (& M I *Q 4B e & 3
Terminal 13 @) 6:25AM R terasicinc. ¥

P

terasic@ubuntu: ~

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

B

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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Ubuntu 12.04 x32 - VA

1y @) 8:24AM 2 terasicinc.
terasic@ubuntu: ~
c@ubuntu:~$ cd ~
wget https://launchpad.net/linaro-toolchain-binaries/trunk/201

+download/gcc-1inaro-arm-linux-gnueabihf-4 . ©121123_linux.tar.bz2
2013-11-16 08:20:02-- https://launchpad. chain-binaries/trunk/2
©12.11/+download/gcc-1linaro-arm-linux-gnueabihf-4.7-2012.11-20121123_11inux.tar.b
22
| |Resolving launchpad.net (launchpad.net)
|connecti to launchpad.net nc
| HTTP req E , awalting
/launchpadl -net
©121123_linux.tar.bz2 [following]
04-- https://launchpadlibrarian.net/123990864/gcc-1inaro-arm

g launchpadlibrarian.net (launchpadlibrarian.net)... 91.189.89.228, 91.1
ng to launchpadlibrarian.net (launchpadlibrarian.net)|91.189.89.228]:443
d.
nt, awalting 3
9 (78M) [application/x-tar

]
gcc-linaro-arm-linux-gnueabihf-4.7-2012.11-20121123_linux.tar.bz2"'

> ] 41,188,480 133K/s eta 4m 29s

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
“~/gcc-linaro-arm-linux-gnueabihf-4.7-2012.11-20121123 _linux”

TE] Ubuntu 12.04 x32-

Player ~ | [l v & ®W »Q & Lo )
Termin= File Edit View Search Terminal Help 13 ) 833AM R terasicinc. %

- (] terasic@ubuntu: ~

012.11/+download/gcc-1linaro-arm-linux-gnueabihf-4.7-2012.11-20121123_linux.tar.b
z2
| Resolving launchpad.net (launchpad.net)... 91.189.89.222, 91.189.89.223
Connecting to launchpad.net (launchpad.net)|91.189.89.222|:443... connected.
| J [HTTP request sent, awaiting response... 302 Moved Temporarily
[ ] Location: https://launchpadlibrarian.net/123990864/gcc-linaro-arm-linux-gnueabih
-t f-4.7-2012.11-20121123_linux.tar.bz2 [following] ‘
\ ‘ --2013-11-16 08:20:04-- https://launchpadlibrarian.net/123990864/gcc-linaro-arm|
s |- linux-gnueabihf-4.7-2012.11-20121123_linux. tar.bz2 |
5 Resolving launchpadlibrarian.net (launchpadlibrarian.net)... 91.189.89.228, 91.1|
89.89.229

|Connecting to launchpadlibrarian.net (launchpadlibrarian.net)|91.189.89.228]:443

. connected.
@ [HTTP request sent, awaiting response... 200 OK
== lLength: 81490339 (78M) [application/x-tar]
f | [Saving to: ‘gcc-linaro-arm-linux-gnueabihf-4.7-2012.11-20121123_linux.tar.bz2'

| [100%[= >] 81,490,339 155K/s  in 8m 35s

m— [2013-11-16 08:28:42 (154 KB/s) - ‘gcc-linaro-arm-linux-gnueabihf-4.7-2012.11-201
121123 _1linux.tar.bz2' saved [81490339/81490339]

" terasic@ubuntu:~$ tar xjf gcc-linaro-arm-linux-gnueabihf-4.7-2012.11-20121123_11
[nux.tar.bz2

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.

124 Ubuntu 12.04 32 - WMiware Player (Non-commercial use only) =l -E ==
Player ~ | [l + (2 H g «

Text Ed File Edit View Search Tools Documents Help

o = profile (~) - ged
@ !._ P Open - L Save

[ *.profile 3%
# ~/.profile: executed by the command interpreter for login shells.

§# This file is not read by bash(1), if ~/.bash_profile or ~/.bash_login
# exists.

# see jusr/share/doc/bash/examples/startup-files for examples.

# the files are located in the bash-doc package.

# the default umask is set in /etc/profile; for setting the umask
# for ssh logins, install and configure the libpam-umask package.
#umask 022

Wl# if running bash
if [ -n "SBASH_VERSION" ]; then
# include .bashrc if it exists
if [ -f "$HOME/.bashrc" ]; then
. "SHOME/.bashrc"
fi

# set PATH so it includes user's private bin if it exists
if [ -d "SHOME/bin" ] ; then
PATH="SHOME/bin:SPATH"

PATH=/home/terasic/gcc-linaro-arm-linux-gnueabihf-4.7-2012.11-20121123_1linux/bin:SPATH

PlainText » Tabwidth: 8 = Ln 25, Col 1 INS

i

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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2 Ubuntu 12.04 x32 - VMware Player {(Expired license) = “:VEI [ 53'7

Player v | [l ~ &) W @ L= Ba¢| &
13 @) 9:23AM 2R terasicinc. {¥

terasic@ubuntu: ~

terasic@ubuntu:~$ git clone https://github.com/kergoth/tslib
Cloning into 'tslib'...
| remote: Reusing existing pack: 989, done.
remote: Total 989 (delta 0), reused © (delta 0)
Receiving objects: 100% (989/989), 655.51 KiB | 218 KiB/s, done.
B Resolving deltas: 100% (582/582), done.
terasic@ubuntu:~$

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
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B Configure

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.

Player » | [|[] »+ [ = » o Eg = =R
Terminal 1y ) 12:05AM X terasicine. 4}
.

%) terasic@ubuntu: ~/tslib

terasic@ubuntu:~5 export CC=/home/terasic/gcc-linarc-arm-linux-gnueabihf-4.7-201
2.11-20121123_linux\
> fbinfarm-1linux-gnueabihf-gcc
terasic@ubuntu:~S export CXX=/home/terasic/gcc-linaro-arm-linux-gnueabihf-4.7-20
12.11-26121123_linux\
> /binfarm-linux-gnueabihf-g++
terasic@ubuntu:~$ cd ~/tslib
terasic@ubuntu:~/tslib$ . /autogen.sh
libtoolize: putting auxiliary files in ".'
libtoolize: copying file "./config.guess'
libtoolize: copying file °./config.sub'
libtoolize: copying file "./install-sh’
libtoolize: copying file "./ltmain.sh'
libtoolize: putting macros in "m4/internal’.
libtoolize: copying file "m4/internal/libtool.m4'
libtoolize: copying file "m4/internal/ltoptions.m4’
: copying file "m4/internal/ltsugar.m4’
: copying file "m4/internal/ltversion.m4’'
e: copying file "m4/internal/lt-~obsolete.m4'
e: Consider adding ‘AC_CONFIG_MACRO_DIR([m4])' to configure.ac and
e: rerunning libtoolize, to keep the correct libtool macros in-tree.
configure.ac:7: installing °./missing’
plugins/Makefile.am: installing °./depcomp’
terasic@ubuntu:~/tslibs I

Figure 4-2 .Jautogen.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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Player » | [|[] »+ /) T w » o
Terminal 1 <)

terasic@ubuntu: ~/tslib

checking ether collie module is requested... yes
checking e h3600 module is requested... yes
checking whether mk712 module is requested... yes
whether arctic2 module is requested... yes
whether tatung module is requested... yes
dmc module is requested.
whether input module is requested...
whether touchkit module is reques oo YES
whether galax module is requested... yes
where to place modules... S${libdir}/ts
whether to enable debugging... no
: creating ./config.status
.status: creating Makefile
.status: creating etc/Makefile
.status: creating plugins/Makefile
.status: creating src/Makefile
.status: creating tests/Makefile
.status: creating tslib.pc
.status: creating tslib-1.@.pc
.status: creating config.h
.status: executing depfiles commands
.status: executing libtool commands
terasic@ubuntu:~/tslib% I

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.

M @@ terasic@ubuntu: ~/tslib

checking whether corgi module is requested... yes
checking whetl collie module is requested... yes
checking whether h3600 module is requested... yes
whether mk712 module is requested... yes
whether arctic2 module is requested yes
whether tatung module is requested. yes
whether dmc module is requested... yes
whether input module is requested... yes
whether touchkit module is requested... yes
whether galax module is requested... yes
where to place modules... S{libdir}/ts
whether to enable debugging... no
configure: creating ./config.status
.status: creating Makefile
.status: creating etc/Makefile
.status: creating plugins/Makefile
.status: creating src/Makefile
.status: creating tests/Makefile
.status: creating tslib.pc
.status: creating tslib-1.0.pc
.status: creating config.h
.status: executing depfiles commands
.status: executing libtool commands
terasic@ubuntu:~/tslib$ make

Figure 4-4 Type Make to Start the Build Process
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Figure 4-5 shows the screenshot when the make process is completed.

Player ~ | [l ~ & B g > @

Terminal T o) 9AM XL tera
— .

@ o] terasic@ubuntu: ~/tslib
_linux/binfarm-1linux-gnueabihf-gcc -DTS_POINTERCAL=\"/usr/local/tslib-altera-soc
Jetc/pointercall\" -DGCC_HASCLASSVISIBILITY -02 -Wall -W -o .libs/ts_print_raw ts
_print_raw.o ../src/.libs/libts.so -1dl -Wl,-rpath -Wl,/usr/local/tslib-altera-
soc/lib
/home/terasic/gcc-linaro-arm-1linux-gnueabihf-4.7-2012.11-20121123_Llinux/bin/arm-
linux-gnueabihf-gcc -DHAVE _CONFIG H -I. -I.. -I../src -DTS_POINTERCAL=\"/usr/1
ocal/tslib-altera-soc/etc/pointercal\" -DGCC_HASCLASSVISIBILITY -02 -Wall -W -M
T ts_harvest.o -MD -MP -MF .deps/ts_harvest.Tpo -c -o ts_harvest.o ts_harvest.c
mv -f .deps/ts_harvest.Tpo .deps/ts_harvest.Po
/bin/bash ../libtool --tag=CC --mode=1link /home/terasic/gcc-linaro-arm-linux-g
nueabihf-4.7-2012.11-20121123_linux/bin/arm-1inux-gnueabihf-gcc -DTS_POINTERCAL=
\"/fusrflocal/tslib-altera-soc/etc/pointercal\" -DGCC_HASCLASSVISIBILITY -02 -Wa
1L -W -0 ts_harvest ts_harvest.o fbutils.o testutils.o font_8x8.o0 font_8x16.0
../srcflibts.la -1dl
libtool: 1lin fhome/terasic/gcc-linaro-arm-1linux-gnueabihf-4.7-2012.11-20121123
__linux/binfarm-1linux-gnueabihf-gcc -DTS_POINTERCAL=\"/usr/local/tslib-altera-soc
Jetc/pointercal\" -DGCC_HASCLASSVISIBILITY -02 -Wall -W -o .libs/ts_harvest ts_h
arvest.o fbutils.o testutils.o font_8x8.o font_8x16.0 ../src/.libs/libts.so -1d
1 -Wl,-rpath -Wl,/usr/local/tslib-altera-soc/lib
mak Leaving directory " /fhome/terasic/tslib/tests’

Entering directory " /home/terasic/tslib’

Leaving directory °/home/terasic/tslib'

: Leaving directory ' /home/terasic/tslib’

terasic@ubuntu:~/tslib$

r
=
5
=

L0

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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» B & d|E
1y <) 0AM Rte c. %
T
terasic@ubuntu: ~/tslib

_linux/binfarm-1linux-gnueabihf-gcc -DTS_POINTERCAL=\"/usr/local/tslib-altera-soc
Jetc/pointercall\" -DGCC_HASCLASSVISIBILITY -02 -Wall -W -o .libs/ts_print_raw ts
_print_raw.o ../src/.libs/libts.so -1dl -Wl,-rpath -Wl,/usr/local/tslib-altera-
soc/lib
/home/terasic/gcc-linaro-arm-1linux-gnueabihf-4.7-2012.11-20121123_Llinux/bin/arm-
linux-gnueabihf-gcc -DHAVE _CONFIG H -I. -I.. -I../src -DTS_POINTERCAL=\"/usr/1
ocal/tslib-altera-soc/etc/pointercal\" -DGCC_HASCLASSVISIBILITY -02 -Wall -W -M
T ts_harvest.o -MD -MP -MF .deps/ts_harvest.Tpo -c -o ts_harvest.o ts_harvest.c
mv -f .deps/ts_harvest.Tpo .deps/ts_harvest.Po

/bin/bash ../libtool --tag=CC --mode=1link /home/terasic/gcc-linaro-arm-linux-g
nueabihf-4.7-2012.11-20121123_linux/bin/arm-1inux-gnueabihf-gcc -DTS_POINTERCAL=
\"/fusrflocal/tslib-altera-soc/etc/pointercal\" -DGCC_HASCLASSVISIBILITY -02 -Wa
1L -W -0 ts_harvest ts_harvest.o fbutils.o testutils.o font_8x8.o0 font_8x16.0
../srcflibts.la -1dl

libtool: link: /home/terasic/gcc-linaro-arm-linux-gnueabihf-4.7-2812.11-20121123
__linux/binfarm-1linux-gnueabihf-gcc -DTS_POINTERCAL=\"/usr/local/tslib-altera-soc
Jetc/pointercal\" -DGCC_HASCLASSVISIBILITY -02 -Wall -W -o .libs/ts_harvest ts_h
arvest.o fbutils.o testutils.o font_8x8.o font_8x16.0 ../src/.libs/libts.so -1d
1 -Wl,-rpath -Wl,/usr/local/tslib-altera-soc/lib

make[2]: Leaving directory ' /fhome/terasic/tslib/tests’

make[2]: Entering directory °/home/terasic/tslib'

make[2]: Leaving directory °/home/terasic/tslib’

make[1]: Leaving directory ~/jhomejterasic;tslib’

terasic@ubuntu:~/tslib$ sudo make installll =

Figure 4-6 Input User Password to Continue the Installation
Figure 4-7 shows the screenshot when the installation is completed.

Player ~ | [l ~ (& = g » o

Terminal 1 <)
——— S
@ o] terasic@ubuntu: ~/tslib

ts_print ts_print_raw ts_harvest '/fusr/leocal/tslib-altera-soc/bin"
libtool: install: fusr/bin/install -c .libs/ts_test fusr/local/tslib-altera-soc/
bin/ts_test
libtool: install: fusr/bin/install -c .libs/ts_calibrate jfusr/local/tslib-altera
-soc/bin/ts_calibrate
libtool: install: /usr/bin/install -c .libs/ts_print /usr/local/tslib-altera-soc
/bin/ts_print
libtool: install: fusr/bin/install -c .libs/ts_print_raw jfusr/local/tslib-altera
-soc/bin/ts_print_raw i
libtool: install: /fusr/bin/install -c .libs/ts_harvest Jusr/local/tslib-altera-s
oc/bin/ts_harvest
make[2]: Nothing to be done for “install-data-am'.
Leaving directory " /fhome/terasic/tslib/tests’
Leaving directory °/home/terasic/tslib/tests’'
Entering directory " /home/terasic/tslib’
Entering directory " /home/terasic/tslib’
othing to be done for “install-exec-am'
usr/local/tslib-altera-soc/lib/pkgconfig" || /bin/mkdir -p "/usr/local
/tslib-altera-soc/lib/pkgconfig"
Jusr/binfinstall -c -m 644 tslib-1.0.pc tslib.pc '/Jusr/local/tslib-altera-soc/1
ib/pkgconfig’
make[2]: Leaving directory °/home/terasic/tslib’
make[1]: Leaving directory °/home/terasic/tslib’
terasic@ubuntu:~/tslib$

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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1ty €) 12:11AM R terasicinc. {i
“ Q search

— Floppy Drive

)] Computer i i i i
=i Home bin etc games include
K& Desktop
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& Downloads lib man sbin share
il Music
[m] Pictures i i

Vid

il Videos src tslib-altera-soc
~ File System

& Trash
Network

lisi Browse Net...

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.
In vi editor, uncomment the “module raw input” as shown in Figure 4-9. Note, the space

© © N o

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.

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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)

Download Qt, the cross-platform application framework | Qt Project - Mozilla Firefox

B QL the cross-platfo.

A .. oo |- a i &

please visit O

Looking for Qt 5.2.0 Beta 17 Please wisit download qt- Notes

0 Qt4.8
Select the file according to your operating system from the list below to get the latest Qt 48 for
—Sil your computer

() Qtlibraries 485 for Windows (minGW 4.4, 317 MB) paiey

) Qtlibraries 4.8.5 for Windows (VS 2008, 235 MB) gnés)
Qt libraries 4.8.5 for Windows (VS 2010, 235 MB) pnie)
) Qtlibraries 4.8.5 for Linux/X11 (230 MB) gwe)

Qt libraries 4.8.5 for Mac (185 MB) o) and debug libraries (480 MB) pam)

") Qtlibraries 4.8.5 for embedded Linux (230 M8

Qt libraries 4.8.5 for Windows CE (269 MB) gty
The source code s avallable as a zip (269 MB) ( ) or a tar gz (230 MB) ( ). Or visit the
repository at qt
Older versions
Qt5.0,Qt 4.7 and all older versions of Qt are available in t

Notes
Be sure to check If Qt 1s supported on your platform and read the Installation notes »

that are located in the Gt D

© Firefox automatically sends some data to Mozilla so that we canimprove your experience. Choose What IShare, %

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”.

] Ubuntu 120432 : =

x,
Player v | [ v (& M @ <]

Firefox Web Browser 13 4)) 9:06PM 2 richard chang %
[T Download Qt, the cross-platfo...

Qi @ qt-project.org/

+@| (B~ Google ad o

please visit Qt 5 on Windows ANGLE and OpenGL.

Looking for Qt 5.2.0 Beta 17 Please visit download.qt-project.org. Notes

Qt4.s

Select thelfils Opening gt-everywhere-opensource-src-4.8.5.tar.gz
your com

| You have chosen to open:

®

C

ﬁ

=]

Q@ qt-everywhere-opensource-src-4.8.5.tar.qz
:

=

a

=

Qt whichis: Gzip archive (230 MB)
from: http://mirrors.ustc.edu.cn

What should Firefox do with this file?

O Openwith | Archive Manager (default)

" Eoowerie >

s s t] = : . a +
Ubuntu One J @ ) Do this automatically For files like this from now on.
J Qt
" The sourd | Ccancel .
repository
Older versions
Qt5.0,Qt 4.7 and all older versions of Qt are available in the archive.
j . Notes
Be sure to check if Qt is supported on your platform and read the installation notes
- that are located in the Qt Documel
] B8 : = ;
= @ Firefox automatically sends some data to Mozilla so that we can improve your experience. | Choose What IShare| ¥

Figure 5-2 Save QT File

Software Development Guide 49 www. terasic.com

for touch-screen Display
March 19, 2014


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

[asic

www.terasic.com

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 gt-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/qgt-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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(65 Ubuntu 12.04 x32 - VMwar (Non-co only) C=ro
Player v | [l v (& = @ L= 18 & &

Terminal 13 €) 11:36PM 2R terasicinc.

-

terasic@ubuntu: ~/Downloads/qt-everywhere-opensource-src-4.8.5/mkspecs/qws

qt-everywhere-opensource-src-4.8.5/qmake/generators/symbian/symmake_abld.h
qt-everywhere-opensource-src-4.8.5/qmake/generators/symbian/initprojectdeploy_sy
mbian.cpp
|qt-everywhere-opensource-src-
lqt-everywhere-opensource-src-4.
‘qt-everywhere-opensource-src- 5
qt-everywhere-opensource-src-4.
qt-everywhere-opensource-src-
Iqt-everywhere-opensource-src-
Imbian.h
‘qt-everywhere-opensource-src-4.
|qt-everywhere-opensource-src-4
|qt-everywhere-opensource-src-4
qt-everywhere-opensource-src-4.
qt-everywhere-opensource-src-4.
|at-everywhere-opensource-src-4.
4
4
4
4
d

5/qmake/generators/symbian/symbian_makefile.h
5/qmake/generators/symbian/symmake_sbsv2.h
5/qmake/generators/symbian/symbiancommon.h
5/qmake/generators/symbian/symmake.h
5/qmake/generators/symbian/symmake_sbsv2.cpp
5/qmake/generators/symbian/initprojectdeploy_sy

Mo W o

5/qmake/generators/symbian/symmake_abld.cpp
5/qmake/property.cpp

5/qmake/project.h

5/qmake/project.cpp

5/qmake /Makefile.win32-g++-sh
5/qmake/Makefile.win32-g++

5/.LICENSE-ALLOS

5/imports/

5/projects.pro

5/changes-4.8.5
~/Downloads/qt-everywhere-opensource-src-4.8.5/mk

|gt-everywhere-opensource-src-
qt-everywhere-opensource-src-
qt-everywhere-opensource-src-4.
‘qt-everywhere-opensource-sr(- 3

00 00 00 00 00 00 0 OO

‘terasic@ubuntu:~/Downloads$ C
specs/qws
terasic@ubuntu:~/Downloads/qt-everywhere-opensource-src-4.8.5/mkspecs/quws$ cp -
linux-arm-gnueabi-g++ linux-arm-gnueabihf-g++

i

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 gmake.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

AL b

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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ware Player [Expired license)

Player «

uu'r_'lj_li%

File Edit View Search Tools Documents Help

@ E_ P Open -~ M o B

L=
[ *gmake.conf %

#
H # gmake configuration for building with@m-linux-gnueabihf-g+)

include(../../common/linux.conf)
include(../../common/gcc-base-unix.conf)
include(../../common/g++-unix.conf)
include(../../common/qws.conf)

= 1y )

B 7

&=, Undo

QMAKE_INCDIR += jusr/local/tslib-altera-soc/include
QMAKE_LIBDIR += jfusr/local/tslib-altera-soc/lib
QMAKE_LFLAGS += -wl,-rpath-11‘.nk=,r‘usr;‘local,’tsli.b-altera-soc;‘h‘.b|

EE QMAKE_CC arm-1linux-gnueabihf-gcc

QMAKE_CXX arm-linux-gnueabihf-g++
‘|m QMAKE_LINK arm-linux-gnueabihf-g++

- QMAKE_LINK_SHLIB arm-linux-gnueabihf-g++
# modifications to linux.eomnf
QMAKE_AR arm-linux-gnueabihf-ar cqs
QMAKE_OBIJCOPY arm-1linux-gnueabihf-objcopy
QMAKE_STRIP arm-linux-gnueabihf-strip

load(gqt_config)

PlainText = Tab width: 8 ~ Ln12, Col 64

1:28AM X terasicinc. {3}

INS

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 $PATHS$ 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 gws/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.

www. terasic.com
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fware Player (Expired license)

Terminal 3 «) 1:41AM R terasicinc. %

-

terasic@ubuntu: ~/Downloads/qt-everywhere-opensource-src-4.8.5

terasic@ubuntu:~$ source ~/.profile

terasic@ubuntu:~$ cd ~/Downloads/qt-everywhere-opensource-src-4.8.5
terasic@ubuntu:~/Downloads/qt-everywhere-opensource-src-4.8.5$ ./configure -pref
ix /Jusr/local/qt-4.8.5-tslib-altera-soc -release -shared \

> -nomake examples -nomake tools -nomake docs -make demos \

f B [> -xplatform qws/linux-arm-gnueabihf-g++ -embedded arm -little-endian \
W > -qt-mouse-tslib \
g > -no-pch -v

F Which edition of Qt do you want to use ?
[

Type 'c' if you want to use the Commercial Edition.
] Type 'o' if you want to use the Open Source Edition.

)
&

(o]

Figure 5-5 Ask License Type

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.

ware Player (Expired license)

Terminal 13 €) 1:42AM R terasicinc. i

terasic@ubuntu: ~/Downloads/qt-everywhere-opensource-src-4.8.5

|Determining system architecture... (Linux:3.8.0-29-generic:1686)
32-bit Intel 80x86 (1386)
'arm' is supported
'1386' is supported

System architecture: 'arm'

Host architecture: 'i386'

Symbol visibility control enabled.

This is the Qt for Embedded Linux Open Source Edition.

You are licensed to use this software under the terms of

the Lesser GNU General Public License (LGPL) versions 2.1.
You are also licensed to use this software under the terms of
the GNU General Public License (GPL) versions 3.

‘Type '3' to view the GNU General Public License version 3.

Type 'L' to view the Lesser GNU General Public License version 2.1.
Type 'yes' to accept this license offer.
) [Type 'no' to decline this license offer.

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 how configured for
building. Just run ‘make’ as shown in Figure 5-7.

"5 Ubuntu 12.04 x32 - VMware Player (Expired license) o -]
Player ~ | [l ~ (@ B g »@ R e & E
Terminal 13 «) 6:34AM R terasicinc. Lt

terasic@ubuntu: ~/Downloads/gt-everywhere-opensource-src-4.8.5
home/terasic/Downloads/qt-everywhere-opensource-src-4.8.5/srcftools/uic3/uic3.pr
o

for fhome/terasic/Downloads/qt-everywhere-opensource-src-4.8.5/src/opengl/util

/meego/shader-cache-introspector.pro (linux-arm-gnueabihf-g++)
/home/terasic/Downloads/qt-everywhere-opensource-src-4.8.5/bin/qmake -spec /home
/terasic/Downloads/qt-everywhere-opensource-src-4.8.5/mkspecs/qws/linux-arm-gnue

@ abihf-g++ -o /home/terasic/Downloads/qt-everywhere-opensource-src-4.8.5/./srcfop
engl/util/meego /home/terasic/Downloads/qt-everywhere-opensource-src-4.8.5/src/o
pengl/util/meego/shader-cache-introspector.pro

@ for fhome/terasic/Downloads/qt-everywhere-opensource-src-4.8.5/src/opengl/util
/generator.pro (linux-arm-gnueabihf-g++)

» |/home/terasic/Downloads/qt-everywhere-opensource-src-4.8.5/bin/qmake -spec [home
/terasic/Downloads/qt-everywhere-opensource-src-4.8.5/mkspecs/qws/linux-arm-gnue
abihf-g++ -o /homefterasic/Downloads/qt-everywhere-opensource-src-4.8.5/./srcfop
engl/util /home/terasic/Downloads/qt-everywhere-opensource-src-4.8.5/src/opengl/
util/generater.pro

Qt is now configured for building. Just run '
+

g 5y 5
installed into Jusr/local/qt-4.8.5-tslib-altera-soc

To reconfigure, run 'make confclean' and 'configure'.

terasic@ubuntu:~/Downloads/qt-everywhere-opensource-src-4.8.5% I

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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terasic@ubuntu: ~/Downloads/gt-everywhere-opensource-src-4.8.5

home/terasic/Downloads/qt-everywhere-opensource-src-4.8.5/srcftools/uic3/uic3.pr
o

for fhome/terasic/Downloads/qt-everywhere-opensource-src-4.8.5/src/opengl/util
/meego/shader-cache-introspector.pro (linux-arm-gnueabihf-g++)
/home/terasic/Downloads/qt-everywhere-opensource-src-4.8.5/bin/qmake -spec /home
/terasic/Downloads/qt-everywhere-opensource-src-4.8.5/mkspecs/qws/linux-arm-gnue
abihf-g++ -o /home/terasic/Downloads/qt-everywhere-opensource-src-4.8.5/./srcfop
engl/util/meego /home/terasic/Downloads/qt-everywhere-opensource-src-4.8.5/src/o
pengl/util/meego/shader-cache-introspector.pro

for fhome/terasic/Downloads/qt-everywhere-opensource-src-4.8.5/src/opengl/util
/generator.pro (linux-arm-gnueabihf-g++)
/home/terasic/Downloads/qt-everywhere-opensource-src-4.8.5/binfqmake -spec /[home
/terasic/Downloads/qt-everywhere-opensource-src-4.8.5/mkspecs/qws/linux-arm-gnue
abihf-g++ -o /home/terasic/Downloads/qt-everywhe opensource-src-4.8.5/. /src/op|
engl/util /home/terasic/Downloads/qt-everywhere-opensource-src-4.8.5/src/opengl/
util/generater.pro

Qt is now configured for building. Just run 'make’.
Once everything is built, you must run 'make install'.
Qt will be installed into fusr/local/qt-4.8.5-tslib-altera-soc

To reconfigure, run 'make confclean' and 'configure'.

terasic@ubuntu:~/Downloads/qt-everywhere-opensource-src-4.8.55 make )

"5 Ubuntu 12.04 x32 - VMware Player (Expired license) o -]
Player ~ | [l ~ (@ B g »@ R e & E
Terminal 13 «) 6:34AM R terasicinc. Lt

Figure 5-8 Type Make to Start the Build Process

Figure 5-9 shows the screenshot when the make process is completed.

[ Ubuntu 12.04 x32 - Viviware Plsyer (Expired license)

Player = | [0 » (& B F L=

Terminal 1y &) 9:46AM R terasicinc. 1%

terasic@ubuntu: ~/Downloads/qt-everywhere-opensource-src-4.8.5

5-tslib-altera-soc/lib -0 ../spectrum .obj/release-shared-emb-arm/main.o .obj/re
lease-shared-emb-arm/engine.o .obj/release-shared-emb-arm/frequencyspectrum.o .o
bj/release-shared-emb-arm/levelmeter.o .obj/release-shared-emb-arm/mainwidget.o
.obj/release-shared-emb-arm/progressbar.o .obj/release-shared-emb-arm/settingsdi
alog.o .obj/release-shared-emb-arm/spectrograph.o .obj/release-shared-emb-arm/sp|
ectrumanalyser.o .obj/release-shared-emb-arm/tonegenerator.o .obj/release-shared
-emb-arm/tone eratordialog.o .obj/release-shared-emb-arm/utils.o .obj/release-
shared-emb-arm/waveform.o .obj/release-shared-emb-arm/wavfile.o .obj/release-sha
red-emb-arm/moc_engine.o .obj/release-shared-emb-arm/moc_levelmeter.oc .obj/relea
se-shared-emb-arm/moc_mainwidget.o .obj/release-shared-emb-arm/moc_progressbar.o
.obj/release-shared-emb-arm/moc_settingsdialog.o .obj/release-shared-emb-arm/mo
c_spectrograph.o .obj/release-shared-emb-arm/moc_spectrumanalyser.e .obj/release
-shared-emb-arm/moc_tonegeneratordialog.o .obj/release-shared-emb-arm/moc_wavefo)
rm.o .obj/release-shared-emb-arm/qrc_spectrum.o /home /terasic/Downlo
everywhere-opensource-src-4.8.5/1ib -L/usr/local/tslib-altera-soc/lib
real -1QtMultimedia -L/home/terasic/Downloads/qt-everywhe opensource-src-4.8.5
/1ib -L/usr/local/tslib-altera-soc/lib -1QtGui -1QtNetwork -1QtCore -lpthread
make[3]: Leaving directory " /home/terasic/Downloads/qt-everywhe opensource-src,
-4.8.5/demos/spectrum/app"’
make[2]: Leaving directory °/home/terasic/Downloads/qt-everywhere-opensource-src
-4.8.5/demos/spectrum’
make[1]: Leaving directory " /home/terasic/Downloads/qt-everywhere-opensource-src
-4.8.5/demos’
terasic@ubuntu:~/Downloads/qt-everywhere-opensource-src-4.8.5% I

[E=HIE=R =8|

& | E

H Install

Finally, to insta

Figure 5-9 Make Process Now Complete

Il 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.

15 Ubuntu 12.04 x32 - Viviware Player (Expired license) (= Eoh =%
Player « | [II ~ &y M [ Pty b o W E
Terminal 1y &) 948AM 1 terasicinc. 1%

(<] terasic@ubuntu: ~/Downloads/qt-everywhere-opensource-src-4.8.5 |
lease-shared-emb-arm/engine.o .obj/release-shared-emb-arm/frequencyspectrum.o .o
bj/release-shared-emb-arm/levelmeter.o .obj/release-shared-emb-arm/mainwidget.o
.obj/release-shared-emb-arm/progressbar.o .obj/release-shared-emb-arm/settingsdi
alog.o .obj/release-shared-emb-arm/spectrograph.o .obj/release-shared-emb-arm/sp
ectrumanalyser.o .obj/release-shared-emb-arm/tonegenerator.o .obj/release-shared
-emb-arm/tonegeneratordialog.o .obj/release-shared-emb-arm/utils.o .obj/release-
shared-emb-arm/waveform.o .obj/release-shared-emb-arm/wavfile.o .obj/release-sha
red-emb-arm/moc_engine.o .obj/release-shared-emb-arm/moc_levelmeter.o .obj/relea
se-shared-emb-arm/moc_mainwidget.o .obj/release-shared-emb-arm/moc_progressbar.o
@ .obj/release-shared-emb-arm/moc_settingsdialog.o .obj/release-shared-emb-arm/mo
c_spectrograph.o .obj/release-shared-emb-arm/moc_spectrumanalyser.o .obj/release
-shared-emb-arm/moc_tonegeneratordialog.o .obj/release-shared-emb-arm/moc_wavefo)
rm.o .obj/release-shared-emb-arm/qrc_spectrum.o /home /terasic/Downloads/qt-
everywhere-opensource-src-4.8.5/1ib -L/usr/local/tslib-altera-soc/lib -L.. -1fft
real -1QtMultimedia -L/home/terasic/Downloads/qt-everywhere-opensource-src-4.8.5
/lib -L/usr/local/tslib-altera-soc/lib -1QtGui -1QtNetwork -1QtCore -lpthread
make[3]: Leaving directory °/home/terasic/Downloads/qt-everywhere-opensource-src
-4.8.5/demos/spectrum/app’
make[2]: Leaving directory " /home/terasic/Downloads/qt-everywhere-opensource-src

®

-4.8.5/demos’
terasic@ubuntu:~/Downloads/qt-everywhere-opensource-src-4.8.55 sudo make i.nstal.l.i
[sudo] password for terasic: |

I -4.8.5/demos/spectrum'
1]: Leaving directory "/home/terasic/Downloads/qt-everywhere-opensource-src

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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15 Ubuntu 12.04 x32 - Viviware Player (Expired license) (= Eoh =%
Player « | [II ~ &y M [ Pty b o W E
Terminal 1y &) 9:49AM R terasicinc. 1%

terasic@ubuntu: ~/Downloads/qt-everywhere-opensource-src-4.8.5

@ e70embedded-armv4i-msvc2008 fusr/local/qt-4.8.5-tslib-altera-soc/mkspecs/
cp -f -r /home/terasic/Downloads/qt-everywhere-opensource-src-4.8.5/mkspecs/winc
e70embedded-x86-msvc2008 fusr/local/qt-4.8.5-tslib-altera-soc/mkspecs/
cp -f -r fhome/terasic/Downloads/qt-everywhere-opensource-src-4.8.5/mkspecs /winc
ewm50pocket-msvc2005 fusr/local/qt-4.8.5-tslib-altera-soc/mkspecs/
cp -f -r /home/terasic/Downloads/qt-everywhere-opensource-src-4.8.5/mkspecs/winc
ewm5@pocket-msvc2008 fusr/local/qt-4.8.5-tslib-altera-soc/mkspecs/
cp -f -r fhome/terasic/Downloads/qt-everywhere-opensource-src-4.8.5/mkspecs /winc
ewm5@smart-msvec2005 fusr/local/qt-4.8.5-tslib-altera-soc/mkspecs/
cp -f -r /home/terasic/Downloads/qt-everywhere-opensource-src-4.8.5/mkspecs/winc
ewm5@smart-msvc2008 fusr/local/qt-4.8.5-tslib-altera-soc/mkspecs/
cp -f -r fhome/terasic/Downloads/qt-everywhere-opensource-src-4.8.5/mkspecs/winc
ewmG@professional-msvc2005 fusr/local/qt-4.8.5-tslib-altera-soc/mkspecs/
cp -f -r fhome/terasic/Downloads/qt-everywhere-opensource-src-4.8.5/mkspecs /winc|
ewmG@professional-msvc2008 fusr/local/qt-4.8.5-tslib-altera-soc/mkspecs/
cp -f -r /home/terasic/Downloads/qt-everywhere-opensource-src-4.8.5/mkspecs/winc
ewmG@standard-msvc2005 fusr/local/qt-4.8.5-tslib-altera-soc/mkspecs/
cp -f -r fhome/terasic/Downloads/qt-everywhere-opensource-src-4.8.5/mkspecs/winc
ewmG@standard-msvc2008 Jusr/local/qt-4.8.5-tslib-altera-soc/mkspecs/
cp -f -r fhome/terasic/Downloads/qt-everywhere-opensource-src-4.8.5/mkspecs /winc|
ewm65professional-msvc2005 fusr/local/qt-4.8.5-tslib-altera-soc/mkspecs/
cp -f -r /home/terasic/Downloads/qt-everywhere-opensource-src-4.8.5/mkspecs/winc
ewmG5professional-msvc2008 fusr/local/qt-4.8.5-tslib-altera-soc/mkspecs/
terasic@ubuntu:~/Downloads/qt-everywhere-opensource-src-4.8.5%

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.

15 Ubuntu 12.04 x32 - Viviware Player (Expired license) (= Eoh =%
Player ~ | [II ~ (th M g *E s W E

Ty @) 9:50AM R terasicinc. {F

Devices R [ocal - Q, search

(=) MyDisc A

— Floppy Drive i i i i
Computer Bin etc games include

® Home

= Desktop i g i i

lElaEas lib man qt-4.8.5-tslib-altera- shin

[&i Downloads soc

il Music

M Pictures el el el

@ videos share src tslib-altera-soc

~ File System

2 Trash
Network

=l Browse Net...

L IESADBDOM e

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 /usr/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.
www. terasic.com
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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/lib:$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

QT 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.qgt-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.

. S —— ==
L] 1 B =d| @
o Bty 4)) 5:18PM % terasic
| @ e 2@ qtproject.org = v @| |B~ Google Q J\-/L @
m B gt-mac-opensource-5.2.0-android-x86_64-offline.dmg 11-Dec-2013 491M Details ¢
16:21
[N
» I “ B gt-mac-opensource-5.2.0-android-ios-x86_64-offine.dmg  11-Dec-2013 1.0G Details
T 16:20
E B gtlinux-opensource-5.2.0-x86_64-offline.run 11-Dec-2013 423M Details
— 16:17
3
% i qt-linux-opensource-5.2.0-x86-offline.run 11-Dec-2013 425M Details
16:18
B qtlinux-opensource-5.2.0-android-x86_64-offline.run 11-Dec-2013 488M Details
— 16:15
k.4
B gtlinux-opensource-5.2.0-android-x86-offline.run 11-Dec-2013 490M Details
F 16:17
E md5sums.ixt 11-Dec-2013 1.3K Details
F 16:15
'] ’
—
|
-
RS O Firefox automatically sends some data to Mozilla so that we can improve your experience. | Choose What I Share| %

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
CLOK’B.

Dlsyerv| il ~ & = @
Firefox Web Browser B 13 4) 5:28PM R terasic it
@ ! Index of /official_releases/qt/...
& =P | @ download.qtproject.org/official_rele + @| B~ Google q I @
F B gt-mac-opensource-5.2.0-android-x86_64-offline.dmg 11-Dec-2013 491M Details ;
™ Opening qt-linux-opensource-5.2.0-x86-offline.run
B qt-mac-opa e i open: i Details
qt-linux-opensource-5.2.0-x86-offline.run
B qt-linux-oper whichis: run File (425 MB) M Details
from: http://mirrors.ustc.edu.cn
E qtlnux-oper What should Firefox do with this File? M Details
O Qpenwith | Browse... |
E qgtlinux-oper @lsaveFile ). M Details
] Do this automatically For files like this From now on.
B gt-linux-oper M Details
| Cancel
( )
B mdSsums.ixt TT-Uec2ut3  oR  Details
16:15
= -
PSS © Firefox automatically sends some data to Mozilla so that we canimprove your experience. | Choose What | Share| % l

Figure 6-2 Opening Dialog

Figure 6-3 shows the download progress.
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Player + | [ v oF W &

Index of Jofficial_releases/qt/5.2/5.2.0 - Mozilla Firefox B 1y 4) 5:32PM R terasic it

{} Index of /official_releases/qt/...

& =P | @ download.qt-project.org/official_releases/qt/5.2/5.2.0 + @| B~ Google Q t“_"‘_J @

qt—linux—npensour(&S.Z.&xS(rofflineN
w x

9 minutes remaining — 9.3 of 425 MB

B gt-mac-opensource-5.2.0-android-x86

E qi—mac—opensourcei2.0'android—\os—<

Show All Downloads

B qgt-linux-opensource-5.2.0-x86_64-ofilin

16:17

B qgtlinux-opensource-5.2.0-x86-offline.run 11-Dec-2013 425M Details
16:18

B gi-linux-opensource-5.2.0-android-x86_64-offline.run 11-Dec-2013 488M Details
16:15

B gi-linux-opensource-5.2.0-android-x86-offline.run 11-Dec-2013 490M Details
16:17

B mdSsums.ixt 11-Dec-2013 1.3K Details
16:15

—

’“: @ Firefox automatically sends some data to Mozilla so that we canimprove your experience. | Choose What | Share| % l

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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4) 5:46PM R terasic
I & e qt-project.org as t/5.2/5 v+ @| |B~ Google Q & @
B gt-mac-opensource-5.2.0-android-x86_64-offline.dmg 11-Dec-2013 491M Details z
\ | 16:21
i
N y 2 B gi-mac-opensource-5.2.0-android-ios-x86_64-offine.dmg  11-Dec-2013 1.0G Details
{‘:. J 16:20
)
il B gt-linux-opensource-5.2.0-x86_64-offline.run 11-Dec-2013 423M Details
16:17
B gtlinux-opensource-5.2.0-x86-offline.run 11-Dec-2013 425M Details
16:18
B qt-linux-opensource-5.2.0-android-x86_64-offline.run 11-Dec-2013 488M Details
f 16:15
B gt-linux-opensource-5.2.0-android-x86-offline.run 11-Dec-2013 490M Details
16:17
B mdSsums.txt 11-Dec-2013 1.3K Details
16:15
|
f @ Firefox automatically sends some data to Mozilla so that we can improve your experience. | Choose What IShare| %

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 qt-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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Dbt 12,04 X33 VI mmee Ploy x v ol on ey — o 1 |

Player + quL!{—é > = 1 By = ¢ @
Terminal T3 4) 5:49PM R terasic It

-

terasic@ubuntu: ~/Downloads

I @ terasic@ubuntu:~$ cd ~/Downloads/
terasic@ubuntu:~/Downloads$ 1s
qt-linux-opensource-5.2.0-x86-offline.run
|{terasic@ubuntu:~/Downloads$ chmod +x qt-linux-opensource-5.2.0-x86-offline.run
|{terasic@ubuntu:~/Downloads$ ./qt-linux-opensource-5.2.0-x86-offline.run I

Figure 6-5 Locate and Launch the QT Installer

Figure 6-6 shows the Welcome dialog of the QT Installer.
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53 Ubuntu 1204 x32 - VMware Player (Evaluation licersal T —— ) ]
Player v | [ v & M g L= 1 B =9 @
Qt 5.2.0 Setup 1ty «) 5:50PM R terasic %

I @ terasic@ubuntu: cd ~/Downloads/
terasic@ubuntu:~/Downloads$S 1s
‘ qt-linux-opensol. @ Qt 5.2.0 Setup
| ‘terasic@ubuntu:
= [terasic@ubuntu: Setup - Qt 5.2.0

Welcome to the Qt 5.2.0 Setup Wizard.

Code less.
Create more.
Deploy everywhere.

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.

5] Ubuntu 12.04 x32 - Viiware Player (Evaluation | Tcenee) P ————— |- )| ]|

Player v | [ v & M g L= 1 B =9 @
Qt 5.2.0 Setup 1ty ) 551PM R terasic %

I @ terasic@ubuntu: cd ~/Downloads/
terasic@ubuntu: ownloads$ 1s
‘ qt-linux-opensol. @ Qt 5.2.0 Setup
| ‘terasic@ubuntu: E
= [terasic@ubuntu: Installation Folder

Please specify the folder where Qt 5.2.0 will be installed.

[/home/terasiletS.Z.O H Browse... ‘

<Back ([ Next> [) cancel

Figure 6-7 Specify the Folder to Install QT

Software Development Guide 65 www. terasic.com
for touch-screen Display
March 19, 2014



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

asliC

www.terasic.com

In the Select Components dialog, keep default settings and click “Next > to go to the next step, as
shown in Figure 6-8.
T s 12073 N o o e — ] . |

Player v | [l v (& B g » 3 1 ®J = ¢
Qt 5.2.0 Setup 1ty ) 5:52PM R terasic %

I @ terasic@ubuntu:~$ cd ~/Downloads/
terasic@ubuntu:~/DownloadsS 1s
| qt-linux-opensot @ Qt5.2.0 Setup
| ‘terasic@ubuntu:
| ) ‘teras‘\c@uhuntu: Select Components

m Ee rasic@ubuntu: Please select the components you want to install.

‘ ats.20

#-¥1 Qt5.2.0 This component will occupy
| # ¥ Tools approximately 712.25 MiB on
your hard disk drive.

Default | select All || Deselect Al

| <Back (| Next> |) cancel

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

Qt 5.2.0 Setup 13 <) 10:33PM R terasicinc. %

@ terasic@u' o 5 3
terasic@u Qt 5.2.0 Setup

License Agreement an
Please read the following license agreements. You must accept the terms Qi
contained in these agreements before continuing with the installation. LN

GNU LESSER GENERAL PUBLIC |~
| Qt Installer FDL Agreement LICENSE
Qt Installer GPL Agreement (-
Qt Installer LGPL Exception Agreement The Qt Toolkit is Copyright (C) 2013
Digia Plc and/or its subsidiary(-ies).
Contact: http://www.qt-
project.org/legal

You may use, distribute and copy the
Qt GUI Toolkit under the terms of
GNU Lesser General Public License
version 2.1, which is displayed below. | |

ve read and agree to the following terms contained in the license agreements accompanying the QTS
® installer and additional items. | agree that my use of the Qt 5.2.0 installer is governed by the terms and
conditions contained in these license agreements.
1 do not ace it &by checking the
box, you must cancel the installation or downloading the Qt 5.2.0 and must destroy all copies, or portions
thereof, of the Qt 5.2.0 in your possessions.

< Back ([ Next > D Cancel

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.

93 Ubuntu 12.04 x32 - VMware Player (Non-commercial use only)} (C=2ra X

Player v | Il v () W » 3 &4 B =&
Qt 5.1.1 Setup 13 4) 1:04AM 2R terasicinc. ¥

-
@ terasic@u! o

terasic@u

qt-linux- Ready to Install
‘terasic@u

Elerasic@u

Qt 5.1.1 Setup

ne.run

Setup is now ready to begin installing Qt 5.1.1 on your computer.

Show Details

5

T

<Back | Install H Cancel

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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Player v | [l v (&) ™ g

1y 4) 558PM R terasic ¥

terasic@ubuntu:~/DownloadsS 1s
i'.“ qt-linux-opensol @ Qt5.2.0Setup
- terasic@ubuntu:-
/] [terasic@ubuntu: Completing the Qt 5.2.0 Wizard

|{terasic@ubuntu:
30

Click Finish to exit the Qt 5.2.0 Wizard.
¥' Launch Qt Creator
¥ Open Qt 5.2.0 ReadMe

Code less.
Create more.
Deploy everywhere.

G

Figure 6-11 Completing Dialog of QT Installer

After installation has been completed, QT Creator is automatically launched as shown in Figure
6-12.

1y 4) 559PM R terasic ¥

| F New Project Q] Open Project

Recent Projects

Tutorials

D default (last session)

New to Qt?

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

Get Started Now

B Online Community

3\ Blogs

@ User Guide

»

i M Pl search R... EApplicatio.“ﬂCompile EQMLJJS G _

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.

i E g

Player ~ | [ ~

I~ New File or Project...
&7 Qpen File or Project... ctri+o

Sessions » Getting Started [Jiis]
essi er. [

>

READVT

save Al Ctri+shift+S

briace Building and Running an
Example Application

......

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.

icense) =

=Y 5 -

in
) T in
. —
’ omputer >
e impor aml
¥ & Desktop
23 Documents )3 i
y Downloads - =
- qmipuppet qt.conf qtereator:sh
& Music
@ Pictures O O O
\Z WV v
8 Videos
qtcreator_proce: qtpromaker sdktool
= File System <tib
B Trash

Network

&) Browse Net.

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.

1y 4) 601PM R terasic {i

QEt Creator

File Edit Build Debug Anal g ]’ouls _Hel

Brtocate... Ctrl+K

QMujs
; Open Project
Code Pasting » B, vt Rt Skl
Git »
Examples g
: Mercurial » Recent Projects
External »

Diff...

New to Qt?

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

Get Started Now
»

R oniine Community

3\ Blogs

@ User Guide

»

l‘m vAl Search RmnAppIicaﬁomnCompile ...HQMUJS C_
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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Player v | [ ~ () B g b=} H&m=d| e
Qt Creator B Ty @) 604PM R terasic {%

Build & Run

H () Evironment | General | Kits | QtVersions Dsbuggerﬁ CMake
| -‘| Edit TEX[Edlmr Name Type Add -
o detected——————

~ Autg-d

@ telp

{3 s

| at quick
(¥ Build & Run

A Designer
% analyzer Name:
Version Control Compiler path:

) Android Platform codegen flags:
@ eiackeery platform linker flags

ABI:
@ oevces g

F& code pastina |~

U NI 5T - EIETE 5 TIEE OO sErEEEn s |

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.

Build & Run

@Envimnment *!| General = Kits Compilers Debuggers ~ CMake

Text Editor Name gmake Location Add...
v A

g FakeVim 2.0/gcc/bin/gmake

@ Help
{3} c++

4] qtquick
e

- Qt 5.2.0 GCC 32bit /home/terasic/Qt5.2.0/5..

e ]@

X % Hl Analyzer

(5] version control Version name: |Qt 5.2.0 GCC 32bit
'Q‘ Android gmake location:, asic/Qt5.2.0/5.2.0/gcc/bi

@ siackseny Qt version 5.2.0 for Desktop Details ¥

I Devices :
Helpers: QML Dump. Details v

P2 code Pastina |~
oK Cancel Apply
" m PAl Search Results HAppIication OutpulnCompile OutputH QMLY/JS Console _

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.

® |SNE 4D
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1y @) 6:05PM R terasic ¥

Filter Build & Run
. J @ Environment [ | General Qt Versions | Compilers = Debuggers =~ CMake
. ,‘ Text Editor Name Add
d
|
—_ g& FakeVim . Clone
=] o
|
Name: Desktop Qt 5.2.0 GCC 32bit 2
1 Device type:
e / Designer AL
g Device: Local PC (default for Desktop) - Manage
| % Hl Analyzer
= Sysroot: Browse...
D_] Version Control
Compiler: Manage...
%) Android
F/ Debugger:
BlackBer .
| ‘ e vy, Qt version: Manage...
(@ __ I Devices Qt mkspec:
M ) code Pastina |~
— ® J—
L —2 ! oK Cancel Apply
L . [T - I > I « T R e |

Figure 6-18 Kits Option in QT Creator

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

= Ty @) 6:05PM R terasic i

=8 x

J [Fie Build & Run

(@) environment © | General | Kits | QtVersions | Compilers | Debuggers | CMake

Text Editor Name Add

~ Auto-detected

{78 Fakevim Deskiop Of 5.2.0 GCC 32bit (defaull) Clone
ual

@ Hep ™
N

] qt quick

@ Debugger Name: Desktop Qt 5.2.0 GCC 32bit =

"BECEECLEECE

Analy; R,
A oesigner RS
(?) Device: Local PC (default for Desktop) ~ || Manage
1 el [l Analyzer
N Sysroot: Browse...
Version Control
1 Compiler: Manage.
]
3 Android
@ Debugger:
@ sackzery Qt version: Manage.
|
@ oevices Qt mkspec:

P2 code Pasting |~
Cancel Apply
64 issues [l search Resu\tsﬂ Application Output ncumpwle Output QML./]S Console _

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

[Sl 2- 7,0c 10 locate (Cul+)

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.

Software Development Guide 72 www. terasic.com

for touch-screen Display
March 19, 2014


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

www.terasic.com

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 6-20 to open a new dialog.

L4 Ubur : B2 R 11 =X
Player v | [ + (% H g L=} 1= 9
Qt Creater 13 @) 6:12PM R terasic 3%

ge_Tools Window Help

Build Debug Ana
3 New File or Project.. Ctri+N

& Open File or Project... ctri+0
Open File With...
W Project Q Open Project
Sessions »
Session Manager...

Recent Projects

|
it (last session)
|

save All Ctri+shift+s

ctrl+Q

B online Community

N sioas

@ User Guide

earch Resul plication Output ompile Output onsole
iy b1l search Results JlEl| Application Output il Compile Output JiE)| QML)S Consol

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.

Player v | [l v cf

13 @) 6:12PM R terasic {if

Qt Creator
File Edit Build Debug Analyze Tools Window Help

| /
‘Welcome Choose a template: Desktop Templates +

&

K ST
Erolscts S G Qt Widgels Application Creates a Qt application for the desktop.
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T Cibranes B ot Console Application window.
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1 = i application if available.
[: Non-Qt Project - qtquick ur

Import Project Supported Platforms: Desktop

Files and Classes
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Qt
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your OGSt
expli | General
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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 “/nome/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.

1y @) 6:13PM R terasic %

®
'

E l E> Location

Edit This wizard generates a Qt Widgets Application project. The application derives by default from QApplication and includes
an empty widget.

Introduction and Project Location

exi

Create in: | /home/terasic/my_hello 1)
E Use as default project location
'

o

@ User Guide

" m PAl Search Results HAppIication OutpulnCompile OutputH QMLY/JS Console _

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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Kit Selection
Location
[ B Kits Qt Creator can use the following kits for project hello:

v/ [& Desktop Qt 5.2.0 GCC 32bit

Analyze

®

C

o

@ User Guide

Manage...

| Browse...

1 < Back Cancel
—

" m PAl Search Results HAppIication OutpulnCompile OutputH QMLY/JS Console _

Details «

Browse...

Figure 6-23 Kit Selection Dialog

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

Class Information

Analyze |[[MEH
you

‘?) exj

C

v bogs

@ User Guide

:’::tlon Specify basic information about the classes for which you want to generate skeleton source code files.

[ ED Details
Class name: IMainWlnde

[ Base class: QMainWindow Ko
Header file: mainwindow.h
Source file: mainwindow.cpp

N¢ Generate form: v/
Form file: mainwindow.ui

1 < Back 1} Cancel

" m PAl Search Results HAppIication OutpulnCompile OutputH QMLY/JS Console _

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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"ﬂ‘ E Location
-3 ‘ db [ Kits
S \v' Details
[ E> Summary  add to version control: <None> ~ || Manage...
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hello.pro
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Led
yot
exj
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@ User Guide

" m PAl Search Results HAppIicau‘on OutpulnCompile Output QMLY/JS Console
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.
"Ebls..‘ ,. : e . = .

i > & m

mainwindow.cpp - hel

Player v

Projects e B X ¢

Ot 1 #include "mainwindow.h"

7 @ hello.pro > #include "ui_mainwindow.h"

Welcome » [ Headers

~ [ Sources
c«/ main.cpp 5 QMainwWindow(parent),
mainwindow.cpp v ui(new Ui::MainWindow)

» A Forms

mainwindow.cpp | <select Symbol>

MainWindow: :MainWindow(QWidget *parent) :

ui->setupUi(this);

1
11 v MainWindow: :~Mazniindow()

13 delete ui;

i

Projects

Analyze

(2)
Help

hello Open Documents

1 m P4l Search Results Application OutputnCompile Output QML/JS Console _
Figure 6-26 Mainwindow.cpp of the Hello project
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B  GUI Design

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.

% Ubuntu 12.04 x32 - Viiware Player (Expired license)
Player > | [ ~ () W I
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B X & #

main.cpp +| <select symbol>

1 #include "mainvindow.h”
#include <oapplications

1= int main(int arge, char *argv(])
6 QApplication alarge, argv);
MainWindow w;

w.show();

) return a.exec();

[E=N R =
LA=RCNCR. -y
Bty W) 9:49PM X terasicinc. ¥

+ # Lne:1 Col: 1

i ssues

» BN 5 DT R SRR |

Figure 6-27 Open GUI

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

0 Q
File Edit Build Debug Analyze Tools Window Help

[ “ |Object Class e

label [x]

Display Widget: . - e

3 H— Loy Witgels 5 centralWidget || QWidget
O Label

- menuBar QMenuBar
"-'-—-‘_-_ | crgccnconoo o conconoo . B . mainToolBar QToolBar
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.
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13
xR

4 »
ESxign I . B . B . ilter
ol MainWindow : QMainWindow

Property Value e

objectName MainWindow

enabled v
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P maximumsSize 16777215 ...
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b baseSize 0x0
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' mouseTracking
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Action Editor | Signals & Slots Editor » windowTitle MainWindow 5 =

4
Nl O- Type ta locate (Ctrl+K) Search Reﬁu\tsnpplicatiun DutputCﬂmpile OutpthML,th Console
Figure 6-29 Add ‘Label’ GUI Component

Press the boundary of the label object to resize it as shown in Figure 6-30.
. l;ile gditr g‘uild‘ Qet;u‘g;.Analyze Tools Window Help

“ |Object Class e
) EUSh Buttons e Type Here - lr\"laié'_]j\.'\.lir'\dow QMainWindov
elcome - centralWidget [ | Qwidget
) (29 push Button e e abe
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d [sxtLabeI 0 mainToolBar QToolBar
. T Lo : statusBar QStatusBar’ E
D%,, Filter n
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D
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enabled
b R » geometry [(40, 30), 16...
Analyze » sizePolicy [Preferred, Pr..
» minimumsSize 0x0
1 = Name Used Text Shortcut Cheq ¥ rr_|aximumSize 16777215x ...
» sizelncrement 0x0
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» font A [5ans Ser..
cursor k Arrow
' mouseTracking
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a4 » acceptDrops
Action Editor | Signals & Slots Editor » _toolTio 5 ad

4
Tl 5 Tpe to locate (Cul 1K) Search Results Jle] Application Output g Compile Cutput JEN @M1 Console |G
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’ GUI component

Al ©- Type to locate (Ctrl+K) 1

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
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statement “ui->label->setText("Hello World!");” into the body of on_pushButton_clicked function
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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2 Ubuntu 1204 x32 - VNware Player (Evalustion licanse)

;’I Open Project

‘ Examples T
— Recent Projects
[ Tutorials

Get Started Now

IR Onine Community

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.
T bty 12.04 132 - Vhiars Player (valuation L eree] " R DR — || & )

Player ~ | [ ~ ® » Try

Debug _Analyze Toals Window _Help

Build & Run

nmen * General Kits O Ver: Dehuggels CMake

Name. Type
~ Auto-detected
GLC (x86 32bit in Jusribin) GCC
Manual

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:
“/homef/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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3
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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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p Text Editor Name qmake Location Add...
4 ~ Auto-detected
@ Fakevim Qt 5.2.0 GCC 32bit Jhome/terasic/Qts.2.0/5.2.0/gcc/bin/qmake Remove
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@ Debugger
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‘ ﬁ] Code Pastina b

ok Cancel [ Apply

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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Text Editor Name _—
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L v Manual
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% '0! Build & Run
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l Devices Qt mkspec:

F&1 code pastina__ |~

L _ Cancel
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.

G Ubuntu 1204 32 - VNEware Player (Evaluation icene) N — [= ][ E )

Player ~ | [ ~ (& B g =R R =
B Ty @) 6:43PM R terasic {}}

OF Creator

[ New File or Project...

{7 Open File or Project. ctrl+0
Open File With.

:_ Open Project

Recent Projects

Sessions Clear Menu

Session Manager... .
Recent Projects

ult (last session) I helo
=] ~Imy_helio/hello/nello.pro

save All crrl+shife+s

ctri+Q

MR Oniine Community
S\ Blogs

@ User Guide

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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Editor | Code Style

Build & Run i

) Build Settings
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Shadow build: [+
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)
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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

"TECECELELT

| Nl £~ Type to locate (Ctrl+K)

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.

oy -

B =& =
™ 1 <) 5:06PM 2R terasicinc. %

Devices + @ Home my_ hello build-hello-Altera_SoC_FPGA_Kit-Release L Q search
&) MyDisc A

_ ssee
__ Floppy Drive h h ¢ b
# Pro

Computer : A S
P hello main.o mainwindow.o Makefile

MHome | < Semwee— 0 N oA
K& Desktop ’ o h l =
I Documents moc_mainwindow.  moc_mainwindow.o ui_mainwindow.h

&3 Downloads cpp
[ ) i Music

@] Pictures

i@ videos

Z File System

& Trash

Network

1w @ Browse Net...

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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MainWindow

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

[
| |

Iﬁ
IR

i
|

[

Ethernet

Altera SoC Linux Host 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
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/loca

|II

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 8-3 Check Assigned IP Address

2] Ubuntu 12.04 x32 - WNware Player (Expired license) EHE@

Player v | il v ¢ty M @ =PI =4

Terminal 13 @) 8:47AM 2R terasicinc. ¥
- DS ® terasic@ubuntu: fuse/l

@ terasic@ubuntu:~5 cd /us

terasic@ubuntu: /usr/ioca

Figure 8-4 Go to /usr/local folder in Host Linux
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Ubuntu 12 Player (Expired license)

Player v v R

Termin- File Edit View Search Terminal Help 1y €) 1:221AM R terasicinc. ¥
- M S @ terasic@ubuntu: fusr/local

terasic@ubuntu: /usr/localS scp qt-4.8.5-tslib-altera-soc.tar.gz2 root@192.168.1.182:/usr/local
The authenticity of host '192.168.1.182 (192.168.1.182)" can't be established.

ECDSA key fingerprint is f6:77:cO:e4:c1:b1:f3:f8:a4:4d:fe:c2:64:11:c0:0a.

Are you sure you want to continue connecting (yes/no)? yes

Warning: Permanently added '192.168.1.182' (ECDSA) to tihe 1ist of known hosts.
root@192.168.1.182"'s password:

{qt-4.8.5-tslib-altera-soc.tar.gz2 100% 36MB  11.8MB/s 00:03
terasic@ubuntu:/usrjlocals

Figure 8-5 Execute ‘scp’ Command

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