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Chapter 1

Overview

This tutorial describes howo quickly developa touchscreen GUIsoftware applicabn based on
Terasi® s L ConsoleBSP (Board Support Package)his Linux Consolegrovided by Terasic
has a buikin framebuffer driver for LCD display aQT GUI library for graphic display, so
developers camuickly design a GUI programven without XWindows support The Linux
Console alsdhas a builin a touchscreen driver for touchcreen andslib touchscreen library, so
developer can easily impleant touch function. The BSP supports twerdsictouchpanel boards:
VEEK-MT-SoCKit and DEISOGMTL.

In softwaredevelopment,tte touchscreen GUI program is designed and cimmsipiled on a Host
PC, and the crossompiledbinarycode will be executed dhetargeti Altera SoC ARM. Tospeed
up GUI program designhé GU-basedQT Creator IDE (Integrated Development Environment)
tool is used on Host PC f@&UI layout, prograntoding andorojectcrosscompile. The GCC(GNU
Compiler Collection)is used for msscompile, so a Linux development is requirdthroughout
this document, wevill call the Linuxrunning on PClor crosscompiling asHost Linux, and call
the Linux running on Altera SoC boardAlsera SoC Linux.

In thetutorial, we show developersow to setup development environmeimt Host PC and howto
design and crossompile a GUI program fothe targetprocessori Altera SoC ARM The
development environment setugieps include instalihg VMware player on Windows, and
instaling Linux on the VMware. This document also describéghe details about how to
crosscompilethetslib touchscreen libranandQT GUI library for Altera SoC ARM

This tutorial isfocused on the GUI programing development. Rbe knowledge aboutow to
create controllers ifFPGA and how control FPGA in Linux prograplease refer tananual for
developingControl Panel in Altera DESoC CD This CD isavailable intheweb page

http://cddel-soc.terasic.com
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1.1 Linux BSP

Figure 1-1 shows theTerasic 6 s Li nux BdéeendiSptay module.ln HHRS, he Linux
running on ARM suppors framebuffer drive for LCD display and touclscreendriver for
touchscreen panelfhe BPS also includegT GU library andtslib touchscreen library. In FPGA

site, Altera VIP (Video and Image Processing) suite is used to design LCD displayer controller, and
Terasic touckscreen controller is used to control totsdneen.

HPS/ARM FPGA/Qsys
Touch-Screen GUI Program Altera Avalon
Memory-Mapped Fabric
tslib Touch-Screen Library QT Library

T

Touch-Screen
Touch-Screen |J{jJe} LCD Display
Ethernet USB Touch Screen | | Framebuffer Controller
Driver Driver Driver Driver
L Altera VIP ; 4
“Ethemet |l USB :
Controller Controller

" DDR3 PILYN Frame Reader I C'°°(')‘3:’ L/t'd” L
Controller [ 800x480 TR
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 describswhere to download the required Linux B&P variousAltera SoC FPGAoards.

In this tutorial, Linux Console microSD card image is used. Actually, LXDE Desktop aikbii

the same display and touéinctions If LXDE Desktop is used, developers need to enter Linux
terminal (presCTRL+ALT+F1) before running any applicati@oftware used in this tutorial, and
press CTRL+ALT+F7 can return to LXDE Desktdygote that 8@ microSD card is required for
LXDE Desktop.

A Linux BSP for VEEK -MT-SoCKit

VEEK-MT-SoCKit is canposedof SoCKit FPGA nain board andHSMC-interfaced MTLC
touchscreen display module. Iksnux BSPis available orthe webpage
http://cdsockitupgrade.terasic.com

In this tutorial, @velopersneed to downlad the VEEK-MT-SoCKit CDROM andthe prebuilt

5 www.terasic.com
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microSD card imagéor Linux Console On the web site, the imags entitled asiinux Console
with framebdfer, and its file name is SoCKit_FB__MTLC.zipable 1-1 shows thelLinux BSP
relativeitems includes in th€D-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

A Linux BSP for DE1-SoG-MTL

DE1-SoGMTL is composedof DE1-SoC Main board andPIC-interfacedMTL touch-screen
display modulelts Linux BSPis available orthe webpage
http://cddelsocmtl.terasic.com

In this tutorial, @velopersneed to download th®E1-SoGMTL CD-ROM and the prebuit
microSD card imagéor Linux Console On the web site, the imags entitled asLinux Console
with framebuffer, and its file name is DE1SOC_FB_MTL.Zipble 1-2 shows the Linux BSP
relativeitems includes in the GIROM.

Table 1-2 DE1-SoC Linux BSP for touchscreen displaymodule

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 tlineg following items are required:

A x86 PCwith MS Windows Installed

microSD card and card readdGB at least

Altera SoC Board with touehcreen displagEEK-MT-SoCKit or DEXSoGMTL
VMware Player Installer

Linux Ubuntu 12.04 x3Mstaller

Option: Source code dklib touchscreen library

5

5
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Option: Source code oPT 4.8.5 project
QT 5.20 Designeiinstaller

5

1.3 Steps to Build a Program

This tutorial shows developers how to build a touslereen @I program from scratch with the
following steps

Install VMwarePlayer on Windows Host

Installa HostLinux x86 onVMware Playerfor crosscompiling

Install Altera SoCdol-chainon Linux x86

Install prebuit touchscreen library, or option@rosscompie touchscreenibrary
Install prebuit QT library, or gtional crosscompile QTlibrary

Install QT 5.2.0on HostLinux x86 and design a GUI program

On HostLinux x86, crosscompilethe GUI programand execute it oAltera SoCLinux

No oD

1.4 Boot Linux on Altera SoC FPGA Board

This section descrilsehow to boot Linux on Altera SoC Boatuy usingthe prebuild microSD
imageprovided byTERASIC. There are five steps involved. Please carefully follow the instructions
below:

1. DownloadmicroSD card writer utilityi Win32 Disk Imager.

2. DownloadprebuildmicroSD card image filéor Linux Consoldrom TERASICweb site.

3. Decompress thdownloadedmage file, and write the file into microSD card withan
ImageWriter Utility

4. Make sure th@ ERASICtouchscreen LCD display modellis connected tandAltera SoC
FPGA board.

5. Insert themicroSD card intro AlteraSoC FPGABoard, conneca USB keyboard and
mouse to th&JSB host portthen power on the boatd boot Linux System

6. LogininLi nux with oOrootdé user name

Software Development Guide 7 www.terasic.com
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A Download Win32 Disk Imager

To writethemicroSD card image into aicroSD card, a writing tool is requiredh this tutorial,
Win32 Disk Imager utility is used. This utility is a shareware, usean download it from the web:
http://sourceforge.net/projects/win32diskimager

On the download page as shownHure 1-2, cl i ck 0 Btarwimeldonaldad pracess.
The downloadedilename isiwin32diskimagev0.9-binaryzipo .

B3 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 | 79 g4 59 R 196 !,, o 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 théle and execute Win32Diskimage.exe to launch the tool as showigume 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

A Create BootingmicroSD card for Linux

First, we need to prepare tmeicroSD card image.The required microSD card image for Linux
console can be download from theb location specify therevious sectiorl.l Linux BSP. The

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

When microSD cardmageis readyjnsert amicroSD card irto the tost Windows. Launch Win32

Disk Imagerselect the inserteahicroSD cardin the Device list box andlick on theFoldericon to

select the image filBE1_SoC_FB_MTL.imdgor DE1-SoGMTL board or SoCKit FB_MTLC.img

for VEEK-MT-SoCKit boardThen,ci ck AWr i ted to st ar themicroBD i ng
card as shown ifigure 1-4.

e

%, Win32 Disk Imager E=EN
Image File Dievice
u:ua;rd_fu:ulder."DE1-SDC_ESK."sicaId_image."DEI_SDC_FEI_MTL.

Copy | [] MD5 Hazh:

Progres

Verson: 09 Cancel Eead T rife Exit

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

Before writing, aiConfirm overwrited dialog appears as shownkigure 1-5. Make sure th&arget
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Device representhemicroSDc ar d, a n dto aonfdrncfér ovier¥mtisgo

r !
& Confirm overarite I&

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

Whenthe writing process i€ompleteafi C o mp diagdg eppears as shown fingure 1-6. Click
i O Kto close the window

%, Complete I&
'6' Write Successful.
Co

L o

Figure 1-6 Write SD-card Complete

A Setup Hardware and Boot Linux

After booting microSD card for Linux is readyprmnect the followingtemsto the Altera SoC
FPGAboard

Terasictouchpanel LCD display module
USB mouse and keyboard

microSD Cardor booting Linux

DC Power

Figure 1-7 shows the connectivity with VEEKIT-SoCKit andFigure 1-8 shows the connectivity
with DE1-SoGMTL.
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fn &
[

3 (IS S T (O

3
Nk
L:’ Ol

_ USB Keyboard USB Hub

oo @935 o

Figure 1-7 VEEK-MT-SoCKit Setup

~ USB Keyboard
A - - o
e e o . o e B B [ )

;% e
of 444
EEee e

USB Mouse

MicroSD Card

Figure 1-8 DE1-SoC-MTL Setup

Please also make sure that MSEL[4:0]=00000gure 1-9 shows MSEL[4:0] loation on
VEEK-MT-SoCKit andrigure 1-10 shows the MSEL[4:0] location on DESOGMTL.

www.terasic.com
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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, powerthe Altera SoC FPGhAoard. The LCD display
will now show Linux booting message as shownHmure 1-11. Whenthe Linux boot process is
complete, a |l ogin prompt will appear. Type

Software Development Guide 12 www.terasic.com
for touch-screen Display
March 19, 2014


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

[asic

www.terasic.com

Figure 1-11 Linux Booting Using Root Account

1.5 Execute Touch-Screen Demo

This sectiondescriish ow t o test the 06t s _ttdilstoubhsaeemlibrarnc at i o
The TerasicLinux BSP for touckscreen display already includes tiséb touchscreen libraryso
developer can test it without any extra installation effort

IntheLinuxt er mi nal , t ytgitealteiasodb i/ rugo tdthe mncfadder /ottslib library.

Type i. [/t s _ts esprograntFgurd lalishowvdthe GUI ofs_testprogram shown in

the LCD displayClick theA Dr aw0 button to start drawing and
ts_testprogram.

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

Here will describe how to launch theffine demo in QT liary The TerasicLinux BSP for
touchscreen display already includes @& GUI library so developer can test it without any extra
installation effort.

In the Linux ter mi-A8&>Sltslib-altengagoet efmoods 0/ u sor /gloo ctaol /tght:
of QT library, andt ype dAcd af f affm@ede nhoo fgool dteor .t hTegqvesn , t ¢ y p
launch the affine demd-igure 1-13 shows the GUI o&ffine program shown in the LCD display.

User can useuchscreen 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 cresempile GUI program for Altera SoC LinuXhe Linux
system can be italedon ax86 PC directly @ on a virtual machine running on Microsd¥findows.
This chaptedescribes howo install an Ubuntu O$ a Linux systemon a virtual machine VMare
Playerrunningon Microsoft Windows The VMware Player idfirst installed ona Windows host
and subsequentiybuntu Linux is installed on the VMware Player widh Easy Install modeln
this document, we cathis Linux for performing crossompiling asHost Linux. If developers
already have an Ubuntu Desktop 12.04, they can bkgpchapter except for the last section in this
chapter.

Regarding the Linux installation,sars might ask if it is possible to inst&llygwin Linux in
Microsoft Windows instead of installing Ubuntu on VMware Player running on Microsoft Windows.
Note thatQT Creatoy a software meant for GtHased programs, atrbé successfullynstalled on
Cygwin Linuxin 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:

. aPC with MicrosoftWindows nstalled
. VMware Player installer {sareware)
. Linux Ubuntu 12.04 x32 .iso image file

2.2 Install VMware Player

Now, we proceed to instalthe virtual machine under Microsoft Windows. This section sh@ys
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where todownload VMwvare playe and (2) how to install it under Microsdffindows

A Download VMw are Player Installer

Go to VMware download web pagettps://my.vmware.com/web/vmware/downloadind the MMware
Pl ayer item and cl i ck 0 Dlegum I2-0.dndthe RF/MwatkuPtayed a s
downl oad page, <click the nivae€WRayeraagheawourb2tz.t on t

(@ 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

Product Downloads Drivers & Tools Open Source Need help downloading?

( | bout This Product
VMware Player and VMware Player Plus for Download &
' DESCRIFTION
Windows Whiwara Playar 6.0
exa 19aM) DOCUMENTATION
@ Show Details Release Notes
NOTES B
WMwara Flayar and VMwara Playar
A Plus. Entar a licansa kay into the
VMware Player and VMware Player Plus for Download & Uhturarn Plays veon miinta 1 anable
Linux 32_b|t 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

A Install VMw are

Underthe Windows bst, execute the downloadadstaller 'VMware-player6.0.1-1379776ex€" to
start thesetup process-igure 2-3 shows the screenshot of the instaiet. i c k A Next >0
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 Agreementdialog as shown iirigure 2-4, check
agreemento and cl itotkendxbeext >0 button to

il accept the

Vhware Player Setup

-

License Agreement
Please read the following license agreement carefully,

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 OF. LEGAL ENTITY) AGREE

m »

-

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

Figure 2-4 License Agreement Dialog

go

In the Destination Folder dialog as shown irfrigure 2-5, keep the default destination specify
desired install at i obutontodgotd the nextstdpen cl i ck

Viware Player Setup

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

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

ﬁ Install YMware Player to:

Cancel

Figure 2-5 Destination Folder Dialog
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In the Software Updatesdialog as shown ifrigure 2-6, check on théiCheck for product updates
onstatupand click fAiNextodo to continue.

VMware Player Setup ‘

Software Updates ' -
When would you like to check for updates of your software?

Check for product updates on startup

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

Learn More

Figure 2-6 Software Updates Dialog

Next, you should seefiéJser Experience Improvement Progrand di al og Faysre 2s7h o wn
Check on AHelp i mproved VMware Pl ayero and cl

VMware Player Setup ‘

User Experience Improvement Program
Would you like to send feedback to VMware?

Help improve VMware Player

Send anonymous system data and usage statistics to VMware.

Learn More

Figure 2-7
In the Shortcuts dialog as shown ifigure 2-8, keep the default settinp,h e n ¢ | i outtoni Ne x t
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to goto 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 Operatios dialog as shown irigure 2-9, clic k

> dputton to gao the next step

VMware Player Setup

Ready to Perform the Requested Operations

Click Continue to begin the process.

exit the wizard.

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

D [ Cancel

|

b

Figure 2-9 Ready to Perform the Requested Operation Dialog

When the installationis complete Setup Wizard Complete dialog appearsas shown inFigure

2-10. Click AFinishedo
Software Development Guide 20
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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

OnceVMware Playelis completelyinstalled a program shorut icon will appear otthe desktop in
Windows, as shown iriFigure 2-11. Doubleclick the shortcut icon will launch théMware Player
Figure 2-12 shows the main window &fMware 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 dowoaded and installed the VMware player, we are readgotwnload Uuntu
image file and install ibn the VMwarePlayer Note that theéi Ea s y 01 madchatdnmatically

applied when Wiware Player detestif theinstalled OS is Ubuntu 12.04.

A Download Uburtu Linux Image

The UbuntuDesktopcan be downloagt from the weblink provided belowas shown in~igure

2-13

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

Onthe dowroad page, sele¢i32-bit (for machines with less than 2@Band click "Ubuntu 12.04

LTS" button to ste thedownload 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 pageappears ash®wn inFigure 2-14. If you do notwish tocontribute nowglick
ANot now, t ake meto stastthetdovenload preceskTbeaddwnloadd image
filename isiubuntu-12.04.3desktopi386.isa.

- - - -_—— 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

Not now, take me to the download » Pay with PayPal

Desktop Phone Tablet ™ Server Cloud Management.

Overview Overview Design Overview Overview Overview Overview

Features Design Operators and OEMs Experience Hyperscale Insights. Features

For business Operators and OEMs App ecosystem Industry Management Public cloud Working with landscape

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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A Createa Ubuntu Virtual Machine on the VMw are Player

Launchthe VMware Playeras shown inFigure 2-15. Click the 'Create a New Virtal Machiné
Icon to create a virtual machiaecordingly.

0] Wiware Player (Non-commercial use only)

Player = | [ ~ o

f 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.

[ H Open a Virtual Machine
l

r Upgrade to VMware Workstation
Get advanced features such as snapshots,
l 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 theéWelcome to the New Virtual Machine Wizarddialog appearas shown ir-igure 2-16,

sel ect the Ai nstiaslol)e:ro driasdki oi nibaugetbatton lo sparity the | i c k
| ocation of t he Ub wbontuil2.04.3desktopi386.ista g &th Hfas been A
downloackd in the previous stepNote thatthe fiEasy Instalb mode is enabled for Ubuntu 12.04.
Click ANext >0 to go to the next step.
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Mew Virtual Machine Wiza L 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

(@ Installer disc image file (iso):

A 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 |

— [- |
E:\wmware_player\osiubuntu-12.04, 3-desktop-i386.is1 « )
e —

Figure 2-16 Install Dialog

When theEasy Install Information dialog appears as shown kingure 2-17, pleasespecify your
usernamend passwordn thistutorial, theu s er n a me fhd@pearsasswiocrod afinld2 3 0
Click "Next >" button to goto the next step?lease rememberour usemame andpassword,as

they will be frequently

used throughout the tutorial.

- -
MNew Virtual Machine Wizam - 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 theName the Virtual Machine dialog appears as shownhigure 2-18, you canchangethe
virtual machine name agu wish. In thissxampleama c hi ne

Software Development Guide
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Click the fABrowseo butt othevirtual dskoé tbe virtyal neachiheo | d et
Finally, click"Next >" button to gao thenext st.

- ~
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 theSpecify Disk Capacity dialog appears as shown kigure 2-19, pleasespecify the
maximumdisk size anatlick "Next >" button to gao the next step.
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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 figure 2-20. Keep the
default setting and clickFinish>" button to gao 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
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While installing, the Software Updaes dialog appears as shown kigure 2-21. Click the

bY

ADownl oad andiogdrogceed.al | 0 button

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 showsa screenshot dhe installation progress.

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

Whenthe installationis completeda Ubuntu login dialog appears as showrigure 2-23. In the
Password edit box, kdap the password specified the previous step (in this tutorial, password is
Nn1230), and opthekeypoaf@ ENTERO
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L= 19 =s & @
@ BEBen 4) 10:225PM O

FA

terasicinc.

Password

Guest Session

Figure 2-23 Ubuntu Login
After successfulogin, a Ubuntu Desktop appears as showrrigure 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 Powerégona nd sel ect t has shiwd imticure Db to tud off the Linux
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system

2T Ubunt0 1204 32 - Viliware

e ez o TV slE )
) )

Player v | [l v & @ A

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

A Regart Ubuntu

To restart Ubuntu after it has besinut downhere is thestepby-step instruction:
1. Launch VMware Player

2.%lect the AUbuntand 2c 10id4c kx 32l ayt ewi rt ual mac hi
shown inFigure 2-26.
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[5»3 VMware Player (Non-commerc luse only}
Player v | P v =

/ﬁ:( Home ’

B
[i4 Ubuntu 12.04x52

Ubuntu 12.04 x32

State: Powered Off

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

V Play virtual machine

ﬂv Edit virtual machine settings

Figure 2-26 Start Ubuntu

2.5 Upgrade Linux Software Package

After Linux has beercompletelyinstalled we alsoneed to upgradéhe systemto make sure the
system is the most tip-date.

Please follow carefully with thimstallation procedureis this sectionFirst,pressit CRL + ALT + T 0
on keyboard to launch a terminal as showigure 2-27.
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Termin- File Edit View Search Terminal Help
I - (] terasic@ubuntu: ~
@ terasic@ubuntu:~$ I
L
)

Figure 2-27 Linux Terminal

In theterminal typethefollowing command and press ENTER.

$sudo apget update

The system will prompt users to inpapassword. Please input your password (in this tutorial, the
passwor dandpgres$iIENZER®@S shownFmjure 2-28.
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54 Ubuntu 12.04 x32 - VMware

Player ~ | [ v o M

—— -

er (Non-commerci

w

terasic@ubuntu: ~

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

Termin: File Edit View Search Terminal Help

13 «€) 11:48PM 2R terasicinc

Figure 2-28 Input Password for TERASIC

After finishing typing infisudo apig e t

command and press ENTER, as showhiiure 2-29.

updatebo

a now type imethe pokowisgw o r d

$sudo apget upgrade

L=d Ubuntu 12.04 x32 - Vivware:

14 B]

.8 kB]

Non-commercial use only

terasic@ubuntu: ~

= T @) 1

Pty BE &
PM & terasicinc. %

Get:28 http://us.archive.ubuntu.com precise-backports/restricted 1386 Packages [

| Get:29 http://us.archive.ubuntu.com precise-backports/universe 1386 Packages [36

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

:/fus.
:/fus.
:/fus.
:ffus.
:/fus.
:f/us.
:/fus.
:/fus.
:/fus.
:/fus.
t/fus.
:/fus.
:/fus.
:/fus.
:/fus.

archive.
archive.
archive.
archive.
archive.
archive.
archive.
archive.
archive.
archive.
archive.
.ubuntu
archive.
archive.
archive.

archiv

ubuntu
ubuntu
ubuntu
ubuntu
ubuntu
ubuntu
ubuntu
ubuntu
ubuntu
ubuntu
ubuntu

ubuntu
ubuntu
ubuntu

kB in 15s (156

Reading package lists... Done
terasic@ubuntu:~$S sudo apt-get upgradel

kB/s)

.com precise-backports/main TranslationIndex

.com precise-backports/multiverse TranslationIndex
.com precise-backports/restricted TranslationIndex
.com precise-backports/universe TranslationIndex
.com precise/multiverse Translation-en

.com precise/restricted Translation-en

.com precise/universe Translation-en

.com precise-updates/main Translation-en

.com precise-updates/multiverse Translation-en
.com precise-updates/restricted Translation-en
.com precise-updates/universe Translation-en

.com precise-backports/main Translation-en

.com precise-backports/multiverse Translation-en
.com precise-backports/restricted Translation-en
.com precise-backports/universe Translation-en

Figure 2-29 Typing in the Co mma n duddiapt-get upgradeo

System will prompt user to confirm the upgrade procBss.e ase type fdAyoasand
shown inFigure 2-30. The upgrade process will take about 10riiButes
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5] Ubuntu 12,04 x32 - VMware Player

Player = | [I] ~ 2 B @
Terminal EBS Ty 4)) 11:51PM R tera

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
linux-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

Figure2-30 Ty p e &gndinue thhe Upgrade Process

Figure 2-31 shows thescreenshot aftehe upgrade procedsas beemwomplete

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 (8.82.7.6)
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 (06.82.7.
up software-properties-gtk (0.82.7.6)
up unzip (6.0-4ubuntu2) ...

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-1lts ing (2:2.21.6-8ubuntu4.3~precisel) ..

up pulseaudio-module-bluetooth (1:1.1-8ubuntui5.4) ...
up rhythmbox-ubuntuone (4.2.8-6ubuntu®.0.1) ...
up sessioninstaller (©.20+b 28-0ubuntu1.3) ...
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@ubuntu

Figure 2-31 Upgrade Process Complete
Typefi e x i dose the terminal, as shownkingure 2-32.
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U@ Ubuntu 12.04 %32 - VMware Player (Non-commercial use only)

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

- (=] terasic@ubuntu: ~

@ Setting up rtkit (@.10-2ubuntu@.12.04.1) ...
up samba-common (2:3.6.3-2ubuntu2.8) ...
up smbclient (2:3.6.3-2ubuntu2.8) ...
up samba-common-bin (2:3.6.3-2ubuntu2.8) ...
| |Ssetting up software-properties-common (6.82.7.6) ...
S up software-properties-gtk (0.82.7.6) ...

!‘ i 5 i up unzip (6.8-4ubuntu2) ...
up upower (©.9.15-3gitlubuntue.1) ...
: i up usb-creator-common (8.2.38.2) ...
etti up usb-creator-gtk (0.2.38.2) ...
Setti up vino (3.4.2-0ubuntuil.3) ...
up xserver-xorg-video-intel-1lts-raring (2:2.21.6-0ubuntu4.3~precisel) ..

Setti up pulseaudio-module-bluetooth (1:1.1-0ubuntul5.4) ...

up rhythmbox-ubuntuone (4.2.8-6ubuntu®.e.1) ...

S up sessioninstaller (0.20+bzr128-0ubuntul.3) ...
Processing triggers for libc-bin ...

L | ldconfig deferred processing now taking place

w Processing triggers for initramfs-tools ...

=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]

Figure2-32Ty p e 06 eClosetthie Tarminal

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 pESTER to install required software.

$sudo apyget installgit autoconf automake libtodluild-essential libglimesadev

The system will prompt users to input a password. Please input your password (in this tutorial, the
password i s 01l2R3a6showa mdurep2r3d ss ENTE
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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

Altera SoC Tool-Chaln Installation

Altera SoC toolchain is requiredvhile building (crosscompile)the QTandtouchscreen library
for the Altera SOCARM. 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:

Downloadthe Altera SoCTool-Chainandextract the file
Include Tool chain path intihe system environment varial$€ATH

3.1 Download and Install Tool-Chain

LaunchLinux terminal (CTRL+ALT+T) and execute the following commantb download and
extracttheAltera SoC tooichain,

$cd~

$wget https://launchpad.net/linaretoolchainbinaries/trunk/2012.11\

+download/gcdinaro-arm-linux-gnueabih{4.7-2012.1120121123_linux.tar.bz2
$tar xjf gcelinaro-arm-inux-gnueabihf4.7-2012.13220121123_linux.tar.bz2
Figure 3-1 shows the screenshot of teohain download progresster typing inthe wget command.
It will take abou 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 5 y
/launchpadl tan.net/ 90864 /gcc-linaro-arm-linux-gnueabih
©121123_linux.tar.bz2 [following]
04-- https://launchpadlibrarian.net/123990864/gcc-1inaro-arm

. connected.

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 dowoadedfile is in the compressed format, so we needleoompress it before we can use it.
Figure 3-2 shows the screenshot aftéool-chain downloadhas beenfinished andhas been
extraced by the tar command After extraction, the toothain is located in the folder
i ~ / -Gnarc-armlinux-gnueabihf4.7-2012.122 0 121123 | i nux o0

TE] Ubuntu 12.04 x32-

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

- P

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 tootchain path neexito bedefined andadded intathe system variabl&PATH. We use
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the system editor toofjedit to add the path. Please refer to the following for more details to set up
the toolchain path.

Launch terminal(CTRL+ALT+T) and type in the following command to opethe batch file
i~/ profil eo

$gedit ~/.profile

Figure 3-3 shows the screenshot thahefi ~/ . pr oi f 1 ed0 o p e nthafollowng ge d i
line,
export PATH=/hom¥/terasidgcc-linaro-arm-linux-gnueabihf4.7-2012.13120121123_linux/bin:$PATH

to theend of the batchfile. No t e, in the path string, you sho
user nameCl i kv eio toisave the file followed bglicking i ¢ | acengréd circle with a x
on the upper left cornetd terminategedit 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 (~) - gedit
g !._ P Open ~ B save |:| € Undo

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

Nl# 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

Nif [ -n "$BASH_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"

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

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

Figure 3-3 ./Profile Opened by gedit

In order Dr the path setting to take effeatnmediately please typagnis our ce imthe pr of
terminal or restart the OS.
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Chapter 4

Build Touch-Screen Library

Up to now, youshould have successfullystalledthe Altera SoC toethain in theHost Linux Now

we start buildingslib touchscreenlibrary for Altera SoC ARM on théHost Linux, andshowing
how to install the library on Altera SoC LinuPeveloper can skip this chapter if they are not
interesed init now.

Here is a quick look of th& simple steps:

Downloadsource code aklib touchscreeribrary
Configure, build and install touescreeribrary
Install tslib touchscreen library on Altera Soc Linux

4.1 Download Source Code of dslibdLibrary

In Linux terminal, execute the following commands and press ENTER to dowthieadurce code
of tslib touchscreerlibrary by git command.

$qgit clone https://github.com/kergoth/tslib

Figure 4-1 shows the screenshot aft&slib source code download has bdanshed The source
code is saved in the A~/tslibo folder.

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

Player v | Il » (4 B g L= B aJ|E
Terminal 13 4) 9:23AM 2R terasicinc. %

T

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 cogiure, build, and install thislib touchscreenibrary. Here is a list of the
commands that will be used towdydilding and installing théslib touchscreeribrary.

$export CC=/homel/terasic/gdmarc-arm-linux-gnueabinhf4.7-2012.1120121123_linux
/bin/arm-linux-gnueabihfgcc

$export CXX=/home/terasic/gdmaro-arm-linux-gnueabihf4.7-2012.1120121123_linuk
/bin/arm-linux-gnueabihfg++

$cd ~/tslib

$./autogen.sh

$./configure--prefix=/usr/local/tslibalterasoc--host=armlinux

$make

$sudo make install
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A Configure

Thefollowing commands are used to specify the compilers which will be used tot§libldibrary
in later.
$export CC=/homel/terasic/gdmaro-arm-linux-gnueabihf{4.7-2012.1120121123 linuk
/bin/arm-linux-gnueabihfgcc
$export CXX=/home/terasic/gdmaro-arm-linux-gnueabihf4.7-2012.1120121123_linuk
/bin/farm-linux-gnueabihfg++

To go to the sorce code foldeof tslib library, type
$cd ~Aslib

The following command is used to generate files required for configure.
$./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 usegenerate required makefile for compiler.
$./configure--prefix=/usr/locall/tslibaltera-soc--host=armlinux

Figure 4-3 shows the screenshot when this command is executed completely.
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Figure 4-3 Configure Executed Completely

A Make

In the terminal simply type:

$make

to buildthetslib library as shown irFigure 4-4.

Figure 4-4 Type Make to Start the Build Process
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