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About This Document

uClinux NEEK BSP

About This Document

This document describes the usage of the uClinux NEEK board support package.
With the help of the bsp you can develop embedded applications using NEEK kit

and uClinux.

Table below shows the revision history of the document

Version Date Description

1.0 July 2008 First release

1.1 July 2008 Added uClinux demo images and SLS Player
images.

1.2 August 2008 Remove Chapter 7.0 — Root File System
Added section 8.2 quick reference
Added section 5.4 12S Application
Added section 3.1.1. 3.1.2, 3.2.1 and 3.2.2

1.3 August 2008 Added Frame buffer console section under
8.2 Quick Reference
Added the section 4.5 SLS PS/2 IP Driver

How to Contact SLS

For the most up-to-date information about SL S products, go to the SLS

worldwide website at http://www.slscorp.com. For additional information about

SL S products, consult the source shown below.

Information Type

Email

literature services, Non-technical
customer services, Technical

E-mail Product literature services, SLS | support@slscorp.com
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Typographic Conventions

This document uses the typographic conventions shown as below.

Visual Cue Meaning

Bold type with initial All headings, subheadings titles in a document are
capital letters displayed in bold type with initial capital letters. E.g.
Configuring and Compiling.

Bold Project names, Menu commands, disk drive names,
filenames, filename extensions, and software utility
names are shown in bold type. Examples: Helloworld,
project name, Exit menu command, romfs/bin directory,
sls_neek_bsp_hw_sopc.ptf file.

Courier Anything that must be typed exactly as it appears is
shown in Courier type. For example: cd/ hone/
ud i nux/ ud i nux-di st.

1,2 Numbered steps are used in a list of items, when the
sequence of items is important. Such as steps listed in
procedure.

. Bullets are used in a list of items when the sequence of

items is not important.

The hand points to special information that requires
special attention

The caution indicates required information that needs
special consideration and understanding and should be

CAUTION read prior to starting or continuing with the procedure or
process.
The warning indicates information that should be read
Y, I prior to starting or continuing the procedure or processes.
WHRNING
p— The feet direct you to more information on a particular
Ll topic.
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1. Introduction

uClinux NEEK Board support package (BSP) provides developers with the easiest
and fastest way to create embedded applications on the NEEK kit (target) using
the uClinux operating system. This combination of hardware, firmware, and
software form a complete package for building, downloading, and testing
applications developed on a host machine:

e Install the uClinux board support package (BSP) on the host machine.

e Connect Ethernet and JTAG cable between host and target for serial
communication
e Build the custom Linux kernel for the NEEK board

e Start writing application code.

When ready to see your application in action, just download it to the NEEK
board. Now you can test and debug the kernel and application.

1.1 Software

uClinux NEEK BSP is the combination of uClinux, IP core drivers and
applications developed by SL S Corporation. Current version of the BSP supports
VGA, TPC, SD Card, Ethernet, PS/2 and I°S IP.

uClinux isaport of the Linux for MMU less processor. So many different
architectures are supported by uClinux. It has almost all necessary powers as an
embedded operating system. This document is based on kernel version 2.6.23.
Visit www.uclinux.org for more information.

1.2 Hardware

1.2.1 Target processor

This bsp istargeted for Nios2.Nios2 is a soft core FPGA processor. It is 32 bit
RISC general purpose processor. Nios |l processor systemis equivalent to a
microcontroller or “Computer on achip” that includes a processor and a
combination of peripherals and memory on asingle chip. Theterm “Nios||
processor system” refersto aNios || processor core, a set of on-chip peripheras,
on-chip memory, and interfaces to off-chip memory, al implemented on a Single
Alteradevice. Like amicrocontroller family, all Nios Il processor systems use a
consistent instruction set and programming model.

1.2.2 NEEK Kit (Nios Embedded Evaluation kit)

The NEEK kit includes feature reach development board having Cyclone 111
EP3C25F324 FPGA, 256-Mbit DDR SDRAM, 1-Mbyte Synchronous SRAM, 16-
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1.3

1.4

Mbytes Intel P30/P33 flash and LCD multimedia card. To get the details of
NEEK Kkit, please read NEEK user guide located at /DOCS.

Supported Devices

The NEEK board devices that are currently supported in the uClinux kernel with
the uClinux NEEK BSP include:

e Flash

e SDCadlIP

e 10/100 Ethernet IP

e VGA/LCD Controller 1P

e PS2IP

e Touch Panel IP

e I°SIP

e Audio Codec Configuration IP
e Serid UART

Development Platform Requirements

We assume that user isfamiliar with Alteratools. Following are Development
platform requirements:

e Any Linux distribution having good hardware configuration with at least
2.5 GB free space.

e AlteraDevelopment Tools (7.2 or above).

ThisuClinux BSP istested on RED Hat Fedora 7 core but it should work on other
Linux Desktop distribution also. Y ou can build the kernel and application on
Linux desktop only. The images built on Linux can be downloaded and run on
Windowsiif the Altera Development tools are installed.

This BSP will not work on Cygwin environment.

Setup
To startup and begin communicating with the board:

1. Establish communication between target (Board) and host (PC) using
JTAG cable.

2. Establish a network connection using RJ45 Ethernet cable to debug the
application.

3. Establish aserial connection using RS232 cable to use Serial UART as
console.
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4. Apply power to the NEEK board.

5. Connect VGA connector of the monitor to the VGA port of NEEK board
if you want to see the images on both the VGA screen and LCD.
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2. uClinux NEEK BSP Development Environment

This chapter provides information to help setup the development environment for
the NEEK board.

2.1 NEEK BSP SOPC System

The Figure 1 below shows the block diagram of NEEK BSP SOPC system.
Figure 1 : NEEK BSP SOPC System

NEEK Development Board

LCD Controller VGA Controller

ps2 DDR SDRAM
32MB

Controller

12S
controller

SD card
controller(1-bit)

10/100 Ethernet

UART MAC

D Developed by SLS

2.2 Development Environment

The Nios Il embedded devel opment environment consists of two systems: a host
system and atarget system. The host system is used for compiling, linking,
remote debugging, and associated development activities. The target system, such
asthe NEEK board, is used for application development and testing (Figure 2).
The board acts as a target for application devel opment
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Figure 2 : Development Environment

uClinux BSP Applications
_ Ethernet N
RED HAT uClinux
M Serial
Host NEEK BSP SOPC System

Nios Il

IP Cores

Target
NEEK Board

2.2.1 NEEK BSP Components
Table below lists the components included in the uClinux NEEK BSP.

Component Description
kernel v2.6.23
gcc v3.4.6
Ethernet driver Included
serial driver Included
ps2 keyboard Included
Touch panel controller Included
VGA/LCD driver Included
SDcard driver Included
12s driver Included
Audio codec driver Included
FLASH driver Included
JFFS2 support Included
VFAT support Included
NFS support Included
MP3 support Included
JPEG support Included
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2.2.2 IP Address Used

The table below lists the IP address and port used throughout this document. It
may be different for your system. Please check your network settings before

applying any |P address.

IP Address Description
192.168.0.14 Development Target IP address
192.168.0.26 Development Host and NFS server IP address
192.168.0.205 Getway IP Address
255.255.255.0 Getway Mask
9999 TCP port

2.3 Development Host

Refer to the Red Hat documentation for Red Hat Fedora 7.0 core installation and

host setup information.

2.3.1 Downloading and Unpacking uClinux NEEK BSP

To download the uClinux NEEK BSP package visit:
http://sl scorp.com/pages/bspdownl oad.php.

Now, to unpack the BSP package, follow the steps mentioned below:

1. Copy the entire package in the home directory.

2. Apply su command to login as super user

#su

It will ask super user password for further process.

3. Issue

#cd / hone

#tar jxfv uCinux.tar.bz2

4. Now go into uClinux directory using the following command

#cd / hone/ ud i nux

And then

#tar jxfv udinux-dist.tar.bz2

It starts extracting files and it may take some time.

5. Now, issue

System Level Solutions
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#cd Bi ntool s
#tar jxfv nios2gcc-20080203.tar. bz2

6. Return to uClinux
#cd. .

7. Issue command
#l s

Here you will see uClinux-dist Bintools System-files.

2.3.2 Directory Contents

Y ou have now successfully unpacked the BSP package. Y ou will see following
directory structure:

Directory Description

uClinux Contains uClinux-dist, Bintool (binary tool chain) and
system-files. User who is interested only in software side
can start working with this directory.

docs Contains BSP documents: uClinux NEEK BSP user
guide, NEEK user guide, DRIVERSAPI.txt and
boot_msg.txt.

demos Contains SLS uClinux Demo and Format utility for SD
card. In each subdirectory you will find other necessary
information like quick start guide and readme.

Ref_design Contains Quartus Archive project of SOPC system used
in this BSP
Quick Reference Pre-built zImage for ready reference.

2.4 Development Target

2.4.1 Configuring and Compiling the uClinux

NEEK BSP has two main areas of configurations. Together they define a
complete uClinux platform configuration. The two areas include:

e Vendor / Product Settings
e Kernd Settings

In this section, you will learn all the above listed configurations.

Start the Configuration Menu

To configure the kernel, go to the directory “/home/uClinux/uClinux-dist” and
follow the steps below:
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1. Open the Linux terminal.

2. Ontheterminal, change into the $home/uClinux/uClinux-dist directory
and change the environment path. Use one of the four main kernel
configuration methods to start the configuration menu.

#cd [/ honme/ ud i nux/ udC i nux-di st

#PATH=$PATH: / hone/ ud i nux/ Bi nt ool s/ opt/ ni 0s2/ bi n

6. Configure the kernel
#make cl ean

#make nmenuconfig

Y ou will see the Kernel configuration main menu as shownin
Figure 3.

Figure 3: Linux Kenrel Configuration Main Menu

. Vendor/Product Selection --->|

Use one of the two main kernel configuration methods to start the
configuration.

B Uset or | arrow to select the menu item and then press +to go into
the submenu. Use < or — and then press <'to select the menu
command “<Select>" “<Exit>" or “<Help>" throughout the
configuration.

Configuring Vendor/Product Settings

1. Select the submenu Vendor/Product Selection ---> from the Figure 3.
press Enter. You will see Vendor/Product Configuration window. See
Figure 4
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Figure 4 : Vendor/Product Configuration Window

Select the Vendor you wish to target

2. Select the following options:
e Vendor: Vendor (Altera)
e Target Product: Altera Products (nios2nommu) ---->

3. Select <Exit>. You will return to Kernel configuration menu Figure 3.

Configuring Kernel/Library/Defaults Settings

1. Select the option Kernel/Library/Defaults Selection ---> from the Kernel
Configuration Menu Figure 3. Y ou will see the Kernel/Library/Defaults
Selection submenu as shown in Figure 5

Figure 5 : Kernel/Library/Defaults Selection Window

® Kernel Version (linux-2.6.x)

2. Select Libc Version (None) ----> .Y ou will see the as shown in Figure 6.
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Figure 6 Libc Version Settings

(X)BNone;

<Select>

Press Enter to select None.
Select <Exit>

Select <Exit>

© o &~ »

Y ou will be asked to save the kernel configuration. See Figure 7
Figure 7 : Save Option

JPres >

7. Select <Yes> and press Enter.

Y ou have now finished Kernel/Library/Defaults settings.
DO NOT change any other settings until first successful boot.
8. You will be backed to Linux Terminal.

2.4.2 Set System.ptf

Generate a system header file with the sls neek_bsp_hw_sopc.ptf . Thisfileis
located at “ /home/uClinux/System-files’ directory. Y ou will be prompted to
select the hardware from the available list.

1. Typethefollowing command and press Enter.

#make vendor _hwsel ect SYSPTF=/ hone/ ud i nux/
Systemfil es/sls_neek_bsp_hw sopc. ptf

Y ou will be asked to select the CPU. See Figure 8
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Figure 8 : CPU Selection

Fle Edit View Terminal Tabs Help

[root@lawwork 026 ~]# cd /opt/emb/uClinux/uClinux-dist/

[root@lawwork 826 uClinux-dist]# PATH=$PATH:/opt/emb/uClinux/new opt gdb/opt/nios2/bin/

[root@lawwork 826 uClinux-dist]# make vendor hwselect SYSPTF=/home/mywork/sls neek bsp hw sopc.ptf

make ARCH=nios2nommu -C vendors vendor_hwselect

make[1]: Entering directory "/opt/emb/uClinux/uClinux-dist/vendors

make -C /opt/emb/uClinux/uClinux-dist/vendors/Altera/nios2nommu/. dir_v=/opt/emb/uClinux/uClinux-dist/vendors/Altera/nios2nom

mu/. -f /opt/emb/uClinux/uClinux-dist/vendors/vendors-common.mak vendor hwselect

make[2]: Entering directory ‘/opt/emb/uClinux/uClinux-dist/vendors/Altera/nios2nommu’

make ARCH=nios2nommu CROSS_COMPILE=nios2-linux-uclibc- -C /opt/emb/uClinux/uClinux-dist/linux-2.6.x hwselect
no emulation specific options.

make[3]: Entering directory ‘/opt/emb/uClinux/uClinux-dist/linux-2.6.x"
RUNNING hwselect

--- Please select which CPU you wish to build the kernel against:
(1) cpu - Class: altera nios2 Type: f Version: 7.08

selection: ||

Type (1) and press Enter. It will ask for the device to upload the kerndl to.
See Figure 9.

Figure 9 : Select a Device to Upload the Kernel To

File Edit View Terminal Tabs Help

[root@lawwork 826 ~]# cd fopt/emb/uClinux/uClinux-dist/

[root@lawwork ©26 uClinux-dist]# PATH=$PATH:/opt/emb/uClinux/new opt_gdb/opt/nios2/bin/
[root@lawwork 826 uClinux-dist]# make vendor hwselect SYSPTF=/home/mywork/sls_neek bsp_hw sopc.ptf
make ARCH=nios2nommu -C vendors vendor_hwselect

make[1]: Entering directory "/opt/emb/uClinux/uClinux-dist/vendors’

make -C /fopt/emb/uClinux/uClinux-dist/vendors/Altera/nios2nommu/. dir v=/opt/emb/uClinux/uClinux-dist/vendors/Altera/nios2nom

mu/. -f fopt/emb/uClinux/uClinux-dist/vendors/vendors-common.mak vendor hwselect
make[2]: Entering directory "/opt/emb/uClinux/uClinux-dist/vendors/Altera/nios2nommu’
make ARCH=nios2nommu CROSS COMPILE=nios2-linux-uclibc- -C fopt/emb/uClinux/uClinux-dist/linux-2.6.x hwselect
no emulation specific options.
make[3]: Entering directory "/opt/emb/uClinux/uClinux-dist/linux-2.6.x"
RUNNING hwselect
--- Please select which CPU you wish to build the kernel against:
(1) cpu - Class: altera nios2 Type: T Version: 7.88
Selection: 1
--- Please select a device to upload the kernel to:
(1) ext_flash
Class: altera_avalon_cfi_flash
Size: 16777216 bytes

Selection: 1ff

Enter the choice (1). It will ask to select a device to execute kernel from:
See Figure 10

12
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Figure 10 : Select a Device to Execute Kernel From

Fle Edit View JTerminal Tabs Help
(1) ps2
Class: no_legacy module
Size: 8 bytes

(2) tpc
Class: no_legacy module
Size: 16 bytes

(3) ssram
Class: altera_avalon cy7c1380 ssram
Size: 1048576 bytes

(4) vga_con
Class: no_legacy module
Size: 16384 bytes

(5) lcd_con
Class: no_legacy module
Size: 16384 bytes

(6) ddr_sdram

Class: ddr high perf
Size: 33554432 bytes

Selection: 6

--- Summary using

PTF: /home/mywork/sls neek bsp hw sopc.ptf
CPU: cpu

Device to upload to: ext_flash
Program memory to execute from: ddr_sdram

--- Settings written to /opt/emb/uClinux/uClinux-dist/linux-2.6.x/arch/nios2nommu/hardware.mk

make[3]: Leaving directory " /opt/emb/uClinux/uClinux-dist/linux-2.6.x"

make[2]: Leaving directory " /opt/emb/uClinux/uClinux-dist/vendors/Altera/nios2nommu’
make[1]: Leaving directory " /opt/emb/uClinux/uClinux-dist/vendors’

[root@lawwork 826 uClinux-dist]# ]

7. Tosdect DDR SDRAM, enter:

Sel ection: 6

8. Now create romfs directory by issuing following command.

#make ronfs

Y ou may get error. Ignore it.

2.4.3 Customization of Kernel Settings
1. Tocustomizethe Kernel Settings, type on the terminal:

#make nenuconfig

System Level Solutions
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Figure 11 : Linux Kernel Configuration Window

B Vendor/Product Selection

2. Select Kernél/Library/Defaults Selection and press Enter. You will see
the more kernel configuration settings as shown in Figure 12.

Figure 12 : Customize Kernel/Library/Defaults Selection Window

[*]1 Customize Application/Library Settings

3. Press“Y” to select the following options:
e Customize Kernel Settings
e Customize Application/Library Settings

4. Sedlect <exit>.
5. Select <exit>

6. Select <yes> for saving al changed settings. The final kernel
configuration window you will see as shown in Figure 13.
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Figure 13 : Final Kernel Configuration Window

_I General setup

<Select>

Configuring General Setup

Select General Setup option from Figure 13. Press Enter. Y ou will see the
following submenu. Press Y to select the options. Configure the General Setup as
shown below.

[*] Pronpt for devel opnent and/or inconplete
code/drivers

() Local version - append to kernel rel ease

[*] Automatically append version information to
the version string

[ 1 SystemV IPC
[ T PCSI X Message Queues
[ 1 BSD Process Accounti ng

[ 1 Export task/process statistics through netlink
( EXPERI MENTAL)

[ ] User Nanespaces (EXPERI MENTAL)
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[ ] Auditing support
[ 1 Kernel .config support

(14) Kernel |log buffer size (16 => 64KB, 17 =>
128KB)

[*] Create deprecated sysfs files

[ 1 Kernel->user space relay support (formerly
rel ayfs)

[*] Initial RAMfil esystem and RAM di sk
(initranfs/initrd) support

(../ronfs../vendors/ Altera/ nios2nommu/ ronfs_|ist)
Initranfs source file(s)

(500)User IDto map to O (user root)
(500)Goup IDto map to O (group root)

[*] Optimze for size (Look out for broken
conpi l ers!)

[*] Configure standard kernel features (for snal
systens) --->

[ 1 Enabl e event pol| support

[*] Enable signalfd() system cal

[*] Enable eventfd() system call

[ ] Enable VM event counters for /proc/vnstat

Choose SLAB al | ocator (SLAB) --->

Select and press Exit. You will return to the Kernel Configuration Window.

Configuring Loadable Module
PressY to select Enable L oadable Module Support option from Figure 13.

[*] Enabl e | oadabl e nodul e support --->

Configuring Block L ayer
PressY to select Enable the block layer option from Figure 13.

[*] Enable the block |ayer --->

16
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Configuring Processor Type and Features

Don’'t change any settings for this option.

[ ] Processor type and features --->

Configuring Bus Options

Don’'t change any settings for this option.

[ ] Bus options (PCl, PCMCIA EISA MA, [SA) --->

Configuring Executable File Formats

Don’'t change any settings for this option.

[ ] Executable file formats --->

Configuring Power M anagement Options

Don’'t change any settings for this option.

[ 1 Power nmanagenent options --->

Configuring Networking
Don’'t change any settings:

Net wor ki ng --->
[ 1 Networking support --->

Configuring Device Drivers

Make the Device Driver settings as shown below. Keep all the options as default
except the character driver> Serial driver.
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Device Drivers --->
Generic Driver Options --->
[ ] Menory Technol ogy Device (MID) support --->
[ ] Parallel port support --->
[ ] Block devices --->
[ ] Msc devices --->

[ ] ATA/ ATAPI/ MFM RLL support --->
SCSI devi ce support --->
[ 1] Serial ATA (prod) and Parallel ATA

(experinmental) drivers --->

[ ] Miultiple devices driver support (RAID and LVM -
-->

[ ] Network device support --->

[ ] | SDN support --->

[ 1] Tel ephony support --->

| nput devi ce support --->

Char acter devices --->

[ ] Virtual term na

[ ] Non-standard serial port support

[ ] Nios LCD 16207 devi ce support

[ ] Nios PIO buttons support

[ ] SLS TPC support

[ ] LED Manager support

[ ] SnapGear Wt chdog Support

[ ] Fast Tiner

[ ] Reset switch support

Serial drivers --->
[ ] 8250/ 16550 and conpati bl e serial port
--- Non-8250 serial port support

[ ] Nios serial support
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[
[
[
[
[
[

[ ]

[*] Altera JTAG UART support

[*] Support for console on Altera JTAG uart
Uni x98 PTY support
Legacy (BSD) PTY support

| PM top-level nessage handler --->

Har dwar e Random Nunber Gener at or Core
port

[ ]
[ ]
[ ]
[ ] Watchdog Timer Support --->
[ ]
sup

Enhanced Real Tinme C ock Support

Ceneric /dev/rtc enmul ation

]
]
] Sienens R3964 |ine discipline
] RAWdriver (/dev/raw rawN)

] TPM Har dwar e Support --->

] MA1T11M6 Real Tinme O ock (RTC) support

| 2C support --->

SPI support --->

[ ] Dallas's 1-wire support --->

[ 1] Power supply class support --->
[ ] Hardware Monitoring support --->
Mul tifunction device drivers --->
Mul ti medi a devices --->

G aphi cs support --->

Sound --->

[ ] USB support --->

[ ] MMJ SD card support --->

[ ] LED Support --->

[ ] Real Time dock --->

DVA Engi ne support --->

Userspace I/O --->
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Save all the settings and Exit. You will get the application setting window as
shown in Figure 14.

B If you want to use Serial UART as aconsole, then select the following options.
Make sure you have not selected Altera JTAG UART support.

Device Drivers --->
Char acter devices --->
Serial drivers --->

[*]Ni os serial support

[*] Support for console on Ni os UART

[ ] Altera JTAG UART support

[ 1 Support for console on Altera JTAG UART

Figure 14 : Linux Kernel Configuration

Library Configuration

Configuring Customize Application/Library Settings

Configure Customize Application/Library Settings menu as shown below:
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Li brary Configuration --->
Core Applications --->
Fl ash Tools --->
Fi |l esystem Applications --->
Net wor k Applications --->
M scel | aneous Applications --->
BusyBox --->
[*] BusyBox
Coreutils --->
[*] cp
[*] dd

[*] Enable DD signal handling for status
reporting

Li nux System Utilities --->
[*] nount
[*] Support mounting NFS file systens

Tinylogin --->

M cr oW ndows --->
Ganmes --->
M scel | aneous Configuration --->

Debug Builds --->
Load an Alternate Configuration File

Save Configuration to an Alternate File

Save al the settings and exit.

Building uClinux zimage

Once you have configured the kernel, build uClinux Image by issuing following
commands.

#make

#make |inux imge
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Here you will get zl mage (elf file) at /nome/uClinux/uClinux-dist/image
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3.

3.1

3.1.1

3.1.2

Downloading and Running zlmage

zlmage is one type of ef file which contains compress kernel image and romfs
image. Given below are the steps for downloading a running zimage in to the
NEEK hardware platform.

Running zlmage on Linux

Using JTAG UART Console

To run zimage on Linux, you should have Nios2 EDS installed on your pc with
properly set environmental variables. We will use utilities from Nios2 EDS. This
description isfor JTAG UART console only.

First configure .sof

#ni os2- confi gur e-sof/ honme/ ud i nux/ Syst em
files/sls_neek_bsp_hw sof

To download zImage, open the terminal

#ni os2- downl oad —g / home/ ud i nux/ ud i nux-di st/ i nages/ zl mage

Run the command

#ni 0os2-t erm nal

Here you will see booting.

Using Serial UART Console

Use Minicom as serial terminal emulator. First of all configure Minicom to use it
with zImage. Follow the steps below to configure Minicom.

1. Onyour terminal type,
# minicom -s

The Minicom configuration window opens. See Figure 15 . Select Serial port
setup and press Enter key.
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Figure 15 Minicom Configuration Window1

File Edit View Terminal Tabs Help

[configuration]
Filenames and paths

File transfer Erutuculs

Modem and dialing
Screen and keyboard
Save setup as dfl
Save setup as..
Exit

Exit from Minicom

2. Select the Serial Device, baud rate and other parameters as shown in
Figure 16. Here, we have selected Serial device as/dev/ttyS0 but it may differ
as per your development machine.

Figure 16 : Minicom Configuration Window 2

Eile

Edit View Terminal Tabs Help

Serial Device : Jdewv/ttyS0
Lockfile Location : /var/lock
- Callin Program

Callout Program :

Bps/Par/Bits ;115200 BN1
Hardware Flow Control : No
Software Flow Control : No

[ e I o e I T = e ]
1

Change which setting?

Screen and keyboard
Save setup as dfl
Save setup as..
Exit

Exit from Minicom

24
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3. Set the baud rate 115200, 8 bit, no parity and one stop bit. See the Figure 17

Figure 17 : Minicom Configuration Window3

File Edit View Terminal Tabs Help

[Comm Parameters]
A - Serial Current: 115200 BN1
B - Lockfile L
C - Callin P Speed Parity Data
D - Callout P
E - Bps/Par| A: 300 L: None S: 5
F - Hardware F| B: 1200 M: Ewven T: 6
G - Software F| C: 2400 N: 0dd u: 7
D: 4800 0: Mark V: B
Change whic| E: 9600 P: Space
F: 19200 Stopbits
Screen| G: 38400 W: 1
Save s| H: 57600 X: 2
Save s| I: 115200 : 8-N-1
Exit J: 230400 R: 7-E-1
Exit
Choice, or <Enter> to exit?

4. You may set this configuration as default by selecting Save Setup as dfl
option after all configurations.

5. Now, download .sof and zlmage from other terminal and you will see booting
on Minicom.

3.2 Running zlmage on windows

3.2.1 Using JTAG UART Console

If you have selected JTAG UART as console while building the zImage then
follow the steps:

[ SOPC Bui | der]$ ni os2-confi gure- sof
sl s_neek_bsp_hw. sof

[ SOPC Bui | der]$ ni os2-downl oad -c USB- Bl ast er [ USB- 0]
zl mage —g

[ SOPC Bui | der]$ ni os2-term nal

Here you can see Linux booting messages on same shell.
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3.2.2 Using Serial UART Console

Y ou can build zimage on Linux and run it on windows. Thisis the description for
serial UART console. Go to the "/home/uClinux/uClinux-dist/images" directory.
Copy thefile named "zlmage" and paste it in to your windows PC (make sure
your zlmage absolute path doesn’t contain a white character i.e. space).also copy
sls neek _bsp_hw.sof from /home/uClinux/System-files into windows directory.

1. Open the HyperTermina with the following configuration.
Figure 18 : COM1 Properties

( UM Properties E W
Puart Settings
Bits per second: | 115200 v
Data bits: | 8 |
Parity: | Mone |
Stop bits: |1 |
Flow control: | [RElE v
Restore Defaults
l (] l [ Cancel ] [ Apply ]

2. Download sIs neek_bsp hw.sof fileinto the NEEK either Quartus
programmer or with command.

3. Openthe Nios |l Command Shell. Navigate to the directory where you
have put the zImage and sof files.

[ SOPC Builder]$ cd /(your directory containing zl nage)

[ SOPC Bui | der]$ ni os2-confi gure-sof
sl s_neek_bsp_hw. sof

[ SOPC Bui | der]$ ni os2-downl oad -c USB- Bl ast er [ USB- 0]
zl mage -g

Here you can see Linux booting messages on the hyper terminal window.
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4. Configuring Device Drivers and File Systems

If more functions need to be supported on kernel, then before the kernel rebuild, it
needs to do the selected kernel configuration, the following sessions describe the
procedures to do configurations.

To know more about peripherals and hardware available on the NEEK Kkit, refer
the NEEK Kit Getting Started User Guide located at <BSP Installation
Path>/Docs.

4.1 Flash Memory (MTD) Driver

To include the Flash Memory (Memory Technology Device) driver in
compilation, the following options should be enabled:
Device Drivers --->
Menory Technol ogy Devices (MID) --->

*

[*] Menory Technol ogy Device (MID) support

[*] MID partitioning support

[*] Direct char device access to MID devi ces
[*] Caching bl ock device access to MID devi ces
RAM ROM Fl ash chip drivers --->

[*] Detect flash chips by Commbn Fl ash
Interface (CFl) probe

[*] Support for Intel/Sharp flash chips
Mappi ng drivers for chip access --->

[*] Maps for Altera N os Devel opnent Kit

4.1.1 JFFS2 File System Configuration

JFFS2 isalog-structured file system designed for use on flash devicesin
embedded systems. Rather than using akind of translation layer on flash devices
to emulate anormal hard drive, asis the case with older flash solutions, it places
the file system directly on the flash chips.

If you want to use JFFS2 file system on Flash Memory then you have to configure
both the Flash Memory driver and JFFS2 file system. First do the Flash Memory
Driver configuration as described above. And then follow the procedure below to
configure the JFFS2 File system.
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File systens --->

[*] Journaling Flash File Systemv2 (JFFS2)
support

(0) JFFS2 debuggi ng verbosity (0 = quiet, 2 =
noi sy)

[*] JFFS2 write-buffering support

4.2 SLS SD Card IP Driver

To include the SD Card Driver in compilation, the following options should be

enabled:

Device Drivers --->

[*]

4.2.1 VFAT

MMC/ SD card support --->

MVC/ SD card support

MMC/ SD Card Drivers

MMC bl ock device driver

MMC/ SD Host Controller Drivers
SLS SD card device driver

Virtual File Allocation Table (VFAT) isthe part of the Windows 95 and later
operating system that handles long file names, which otherwise could not be
handled by the original file allocation table file alocation table (FAT)
programming.

If you want to use VFAT file system on SD Card then you have to configure both
the SD Card driver and VFAT file system. First do the SD Card Driver
configuration as described above. And then follow the procedure below to
configure the VFAT File system.

28
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File systens --->

DOS/ FAT/ NT File systens --->

[*] MSDCS fs support

[*] VFAT (W ndows-95) fs support
(850) Default codepage for FAT
(1s08859-1) Default iocharset for FAT
Nati ve Language Support

Base native | anguage support
(1s08859-1) Default NLS Option
[*] Codepage 437 (United States, Canada)
[*] Codepage 850 (Europe)

[*] NLS I SO 8859-1 (Latin 1; Western European
Languages)

[*] NLS UTF-8

4.3 SLS Ethernet IP Driver

To include the SLS Ethernet IP Driver in compilation, the following options
should be enabled:

Net wor ki ng --->

[*]

Net wor ki ng support

Net wor k devi ce support

Net wor k packet debuggi ng (NEW
Packet socket

Packet socket: nmapped | O (NEW
UNI X donai n sockets

PF_KEY sockets (NEW

TCP/ I P net wor ki ng

Device Drivers --->

Net wor k devi ce support --->
Et hernet (10 or 100Moit) --->
[*] SLS MAC support
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4.3.1 NFS

NFSisanetwork file system protocol originally developed by Sun Microsystems
in 1984, allowing a user on aclient computer to access files over a network as
easily asif the network devices were attached to its local disks.

If you want to use NFS file system on Ethernet then you have to configure both
the Ethernet IP driver (as described above) and NFS file system. Then follow the
procedure below to configure the NFS File system

File systenms -->
Network File Systens -->
*

[*] NFS file system support
[*] Provide NFSv3 client support

4.4 SLS VGA IP Driver

To include the SLSVGA IP Driver in compilation, the following options should
be enabled:

Device Drivers --->

G aphi cs support --->
[ 1 Enable firmware EDI D
[*] Support for franme buffer devices
--- Franme buffer hardware drivers

[*] SLS VGA | P support

45 SLS PS/2 IP Driver

To include the SLS PS/2 IP Driver in compilation, the following options should
be enabled:

30 System Level Solutions



uClinux NEEK BSP Configuring Device Drivers and File Systems

Device Drivers --->
| nput devi ce support --->

[*] Generic input |ayer (needed for keyboard,
nouse..)

--- Input Device Drivers
[*] Keyboards --->
--- Keyboards
[*] SLS PS2 Keyboard --->

4.6 SLS Touch Panel Controller (TPC) IP Driver

To include the SLS TPC IP Driver in compilation, the following options should
be enabled:

Device Drivers --->
Character devices --->

[*] SLS TPC support

4.7 SLS I°S IP Driver

To include the SLS I?SIP driver in compilation, the following options should be
enabled:

Device Drivers --->
Char acter devices --->

[*] SLS I2S support

4.8 UART Driver

To include the UART Driver in compilation, the following options should be

enabled:
Device Drivers --->
Char act er devices --->
Serial support --->

[*] Nios serial support
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5. User Applications

Using the User Applications you can access the drivers, file systems and
peripherals available on the board. This chapter describes the following user
applications.

5.1 Flash and JFFS2 Application

To access Flash and JFFS2 application, include its driver and file system as
described in the section: Flash Memory (MTD) Driver and JFFS2 File System
Configuration.

5.1.1 Flash Tools

Select Customize Application/Library Settings>Flash tools. Select the options
as shown below.

Fl ash Tools --->
--- MID utils
[*] ntd-utils
[*] erase
[*] eraseal
[*] unl ock
[*] lock
[*1 mkfs.jff2

Build the kernel as explained in the section Development Target.

5.1.2 Accessing Flash and JFFS2 Applications

To access the Flash and JFFS2 in your application use the required commands as
described in the table below:

Table below lists Flash and JFFS2 commands along with the description.

Command Description
cat /proc/ntd Displays flash partitions.
cat /proc/ nmounts Displays already mounted files.
I's -1 /dev/ntd* Lists mtdblocks and other details.
unl ock /dev/ mt dx Unlocks all the sectors of mtd device. e.g.:
unlock /dev/mtdO, this will unlock all sectors
in mtd deviceO.
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erase device of fset
nunber _of _bl ocks

Erases number of blocks of a device
starting from the given address.

e.g. : erase /dev/mtd0 0x00000 5 .This
command would erase 5 blocks of
mtdblockO starting from the offset address
0x00000.

eraseal | /dev/ntdx

Erases all the contents of mtd device.

e.g. : eraseall /dev/mtdO. This would erases
all the content from mtd device 0.

Note: here mtd0 means mtd device0 and
not mtdblockO. If you are not able to erase
the content and get the message “read
only file system” then use the unlock
command mentioned above and after that
use eraseall.

nount -t jffs2 dev/ntdbl ockx /mt

Mounts mtdblockx partition on the /mnt
directory. You can also use other directory
than /mnt

e.g. : mount —t jffs2 /dev/mtdblock2 /mnt

This would mount mtdblock2 on the mnt
directory.

Note: Erase entire flash before mounting
JFFS2 file system.

nkfs.jffs2 —d jffs2 —o jffs2.ing

Creates jffs2.img file from input file jffs2.

nkdi r new

Creates a new directory

cp / new /dev/ nt dx

Copies a new directory to mtdx.

e.g. : cp /new /dev/mtdO

| ock /dev/ntdx

Locks all sectors of the mtd device.
e.g. : lock /dev/mtdO

This would locks all sectors of mtd deviceO.

Note:

(2). Where x=0, 1, 2.. mtd device or mtdblocks in the system.

(2). By default sectors of flash device are locked. So you can not write anything before
unlocking the flash device. Use unlock command to write on flash device.

5.1.3 Configuring Flash Partition

To configure the flash partition, either you can create your own mapping driver or
modify the partition with altera.c file. Here altera.c is the mapping driver for mtd
device. It islocated at uClinux-dist/linux-2.6.x/drivers/mtd/mapg/.
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5.2 VGA, LCD and SD Card Application

To accessthe VGA, LCD and SD Card applications, select necessary drivers and
file systemsfor SD Card, VGA and LCD as mentioned in the SLS SD Card IP
Driver, VFAT and SLS VGA IP Driver.sections.

Before going further, copy .jpg images from your PC in the SD Card and make
the following selection.

M scel | aneous Applications --->
---video tools

[*] jpegview

5.2.1 Viewing the SD Card Images on the VGA and LCD

1. Tomount the SD Card on mnt directory, Issue the following command on

the target when the system is up and running.

/>mount -t vfat /dev/hda /mt +«

Sometimes, when the user uses this command on the console, it is
failed to mount and returns with following error message.

FAT: bogus nunber of reserved sectors

VFS: Can't find a valid FAT file systemon dev SLS SD

Thisis dueto the problem in the file system formatted on the SD Card,
which is supported in windows but is not supported in uClinux. To solve
this problem, please download Quick Reference.

When you extract Quick Reference, you will find following files:
e zlmage

e ds neek bsp hw.sof

e readme.txt

Download .sof and zImgae respectively. Y ou will get console on serial
UART. When zImage is up and running, plug the SD card into socket of
the NEEK board. Issue following command to format the SD card.

/ >nkdosfs —-I —F 16 /dev/ hda
After formatting the SD card, you have to copy the JPG file from your PC

through card reader in the NEEK board. Once again mount the SD card
with VFAT file system.

. Go to the mnt directory and see the contents of the SD card by Issuing the

following command.

/>cd mt «
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Imt>ls

Y ou will see on the console, the list of images contained in the SD card.
10036828. j pg

10176026. j pg

dhol3v. | pg

4. View the images contained in the SD card on VGA monitor connected to
VGA port of NEEK board and NEEK board LCD screen by issuing the
following command.

/ mt >j pegvi ew -S1 —f 10036828.jpg 10176026.) pg

The console displays.

SLS VGA Driver is opened

800 480 800 480 0 0 16 0 -1 -1
framebase = 0x5000000 err=0

| mageW dt h=732 | nageHei ght =480
read 10036828.jpg K

| mgeW dt h=719 | mageHei ght =480
read 10176026.j pg K

5.3 Touch Panel Controller (TPC) Application

To access the Touch Panel Controller applications, select TPC driver as
mentioned in section SLS Touch Panel Controller (TPC) IP Driver.

Select the user application as shown below:

M scel | aneous Applications --->

[*] userapp

Build the kernel with this application. When the kernel is up and running, execute
the command:

/ >t ouchpanel & «

Now touch any part of LCD screen and you will seeits co-ordinates get printed
on the console.
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5.4

5.5

I°’S Application (To Play MP3 Songs)

To play MP3 songs with IS P core, please select SLS12S IP Driver. In
mi scellaneous application, select following:

m scel | eni eous application -->

--- Audio tools
[*] np3play

Build the zImage with these options. To test this application, copy the MP3 songs
in SD card and run the zimage, when it is up and running. Mount the SD card as
explained in Viewing the SD Card Images on the VGA and LCD. Issue following
command:

/> cd mt
mt> |'s
sanpl e. np3

mt >np3pl ay sanpl e. np3

Connect the headphone with the board and you will hear an mp3 song now. Y ou
can play any mp3 song with its name as explained above.

Adding New User Application

This section explains you of adding a user application named hello in uClinux.
Follow the steps below to add a new user application.

1. Create hello directory in the /home/uClinux/uClinux-dist/user directory.
2. Copy sourcefile (C file) to the hello directory

3. Add the configuration variable hello to the user/Kconfig file:

confi g USER HELLO
bool "hell 0"

hel p

hel p_words_here.....

This adds the hello menu option to the userland configuration menu.

4. Add following lines to the user/Makefile to add the hello directory in
compilation.
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di r_$( CONFI G_USER HELLO) += hello

5. Create the M akefile under user/hello directory as mentioned below to

compile the hello application.

EXEC = hello
OBJS = hello.o
all: $(EXEC)

$(EXEC): $(0OBJIS)
$(CCO $(CFLAGS) $(LDFLAGS) -0 $@ $(0OBJS) $(LDLIBS)
ronfs:

$( ROVFSI NST) / bi n/ $( EXEC)

cl ean:

-rm-f $(EXEC) *.elf *.gdb *.0

. Build the kernel with this application and issue the following command to

view the output of this application.

/>hello «

Here, you will see the output of your application.

5.6 Build New User Application Using SLS IP Drivers

5.7

To build anew user application using SLS IP driversrefer DRIVERSAPI .txt
located at /Docs.

Shell Commands

Using Shell commands you can perform operations on the uClinux on the NEEK
board. Shell isthe basic application on the Linux system, default shell provided in
BSPis“sh”. “sh” usesthe current directory as the prompting string. Commands
can be executed under shell. (It works the same way as PC Linux). Key in help
under shell will display the internal commands provided by shell.

Table below lists the shell commands useful while debugging:

Command Definition Description
cat filename Shows file on screen
cd [directory] Change current directory
chgrp GROUP FILE... Change the group membership of each
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FILE to GROUP

chmod chmod mode file/dir Change file/directory mode
chown chown group:user file/dir Change file/directory own
cmp cmp filel file2 Compares two files
date date Get/set date
[MMDDhhmm[YYYY]]
cp cp filel file2 Copy source to destination
df df [device] Shows information about the filesystem on
which each FILE resides, or all filesystems
by default
echo echo arguments [>filename] | Output the ARGs or redirect to file
exec exec file Exec FILE, replacing this shell with the
specified program
exit exit [N] Exit the shell with a status of N. If N is
omitted, the exit status is that of the last
command executed
free free Shows memory status
help help Shows help message
hexdump hexdump file Hex dump file
hostname hostname Shows host name
Kill kill [-s sigspec | -n signum | | Sends signal to process
-sigspec] [pid | job]...\n or
kill - [sigspec]
In In —s filel file2 Creates a link to the specified TARGET
Is Is [options] List information about the FILES
mkdir mkdir dirname Creates the DIRECTORY
mknod mknod type major minor Creates device file
more more filename File perusal filter
mount mount —t type device dir Mount file system
mv mv source dest Rename SOURCE to DEST,or move
SOURCE(S) to DIRECTORY
printenv printenv Print environment variables
pid pid Shows current process
ps ps Shows process information
pwd pwd Show current dirctory
quit quit Quit current process
rm rm file Remove file
rmdir rmdir dir Remove dir
sleep sleep number sleep several seconds
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setenv setenv var value Set environment varable

source source file Run command in file

sync System sync sync

touch touch [option] file Update the access and modification times
of each FILE to the current time

umask umask octal number The user file-creation mask is set to MODE

umount umount dir Umount file system
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6. Configuring Network utilities and NFS (Client)

This chapter introduces you about the network utilities ftp, dhcped, telnet, boa,
and inetd. First of al follow all steps for Ethernet driver mentioned in the section
SL S Ethernet IP Driver.

6.1 Configuring DHCP Client

1. Select Customize Application/Library Settings. Do the following
settings for Network Application and Busybox.

Net wor k Applications ---->
[*] dhcpcd-new (2.0/2. 4)
[*] ntpdate

[*] route
BusyBox ---->
[*] ifconfig

[*] ifconfig: status reporting
[*] netstat

[*] ping

2. To configure the IP address of the board dynamically (automatically),
issue the following command on the target.

/ >dhcpcd +

3. To know the I P address received from the above command and to know
the Ethernet port configuration, Issue following command on the target.

[>ifconfig <
Y ou will find IP assigned to your board by ifconfig command

4. Ping your board from the host with the IP address (xx.xx.xX.xx) that you
got from step 3.

#pi Ng XX. XX. XX. XX ¢

Make sure that DHCP server is available in your network and thereis
enough space for new |P allocation.
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6.2 Static IP Allocation

To configure the Static I P, do the following settings:

BusyBox ---->
[*] ifconfig

[*1 ifconfiao: status reporting

To allocate static | P to the board, issue following command on the target.

/> fconfig ethO 192.168.0.14 «

6.3 Mounting NFS on NEEK

Before mounting NFS on NEEK, select the options as mentioned in SLS Ethernet
IP Driver and NFS. Then go to the user application and select the following.

Net wor k Applications --->
[*] portmap
BusyBox --->
[*] BusyBox
Li nux System Utilities --->
[*] nount
[*] Support nmounting NFS file systens
Networking Uilities --->
*

i fconfig

[*]
[*] Enabl e status reporting output (+7k)

Now build the kernel.

6.3.1 NFS Server (Host) Set Up
To set up the NFS server follow the steps below:
1. Loginasasuper user on your server on the host pcin your network.

2. Create adirectory called nfsin the /home directory.
#nkdir /hone/ nfs
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3. Edit thefile named exports under /etc directory and add the following

line:

/home/nfs 192.168.0.0/255.255.255.0(sync,no_root_squash,rw)
This setting may differ as per your network

Restart NFS server.

#service nfs restart

. Veify it by issuing the following command.

#showmount —e

6.3.2 NFS Client (NEEK) Setup

6.4

When the zl mage is up and running, issue the following command:
[>portmap &

/>mount -t nfs -n -0 nol ock, rsize=1024, wsi ze=1024
192. 168. 0. 26: / hone/ nfs / mt

After successful mounting, you can access the /home/nfs directory on the NFS
server (host PC) using /mnt directory on the NFS client (NEEK board- target).

Configuring inetd, telnetd, ftpd Server
To configure inetd, telnettd, ftpd, follow the steps below:
1. Firstof al follow al steps for Ethernet driver mentioned in NEEK BSP

driver chapter.

Net wor k Applications ---->
[*] ftpd

[*] inetd

[*] tel netd

2. When the kernel is up and running run write the following command on

console:

/>inetd & ¢

Thiswould run inetd server in the background which in turn will run the
telnet and ftp server.

Now connect FTP client on HOST to the server running on the
Board.Here Board IP is configured as 192.168.0.14 so issue:
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#ftp 192. 168.0. 14 +

Y ou will see following on the host terminal. Enter the ftp user name and
password

Connected to 192.168.0. 14

220- Welcone to the udinux ftpd!

220 udinux FTP server (GNU inetutils 1.4.1)ready
User (192.168.0.14 :( none)): ftp

331 Guest login ok, type your nanme as password.
Password: +

230 Guest login ok, access restrictions apply.
ftp>

4. Now connect Telnet client on HOST to the server running on the Board.
Here Board IP is configured as 192.168.0.14 so issue:

#t el net 192. 168.0. 14

Target command shell will be opened.

6.5 Configuring boa Server

To configure the boa server on the board, follow the steps below:

1. Do thefollowing selection.

[*] Customize Vendor/User Settings (NEW ---->
Net wor k Applications ---->
[*] boa

2. Issuefollowing command on the target.

/[ >boa & +«

3. On host PC, go to your web browser, search for board_ip in the address
bar. uClinux default webpage opens.
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7. Debugging Kernel and User Application

To debug the user application you will require following software and hardware:
e Cross/Straight Network cable
e JTAGcable

e Eclipse IDE for C/C++ developers. Y ou can download Eclipse IDE from
the

http://www.eclipse.orag/downl oads/downl oad.php?fil e=/technol ogy/epp/do
wnloads/rel ease/20071103/eclipse-cpp-europa-fall 2-linux-gtk.tar.gz

7.1 Debugging uClinux kernel using nios2-elf-insight over
JTAG

To debug the uClinux kernel using nios2-elf-insight over JTAG, first build the
zlmage by using the following steps:

Before debugging, configure the kernel as explained below:

#make menuconfig «

The menu configuration window opens:

Kernel hacking ---->

[*] Full Synbolic/ Source Debuggi ng support

Save and exit. Go to the user application:

Debug Builds ---->
[*] build debugable libraries
[*] build debugabl e applications

Following are the steps to debug uClinux kernel using JTAG.

1. Download the .sof file to your board using command:

#ni 0s2- confi gure-sof/ honme/ uC i nux/ Systemfil es/
sl s_neek_bsp_hw. sof «

2. Inyour Linux pc, open the terminal and write the command:

#ni 0s2- gdb-server - -tcpport 2342 — tcppersist «
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7.2

Here 2342 is an example; you can select your own port no.

3. Go to home/uClinux/uClinux-dist/linux 2.6.x .Y ou will find vmlinux.
Copy it and paste it in same dir with name vmlinux.elf.

4. |ssuethe command:

#ni 0s2- debug hone/ ud i nux/ ud i nux-di st/ inux
2.6.x/vminux.elf «

Wait for few seconds and following window will get opened.
Figure 19 : Start.C

start.c - Source Window
File Bun View Control Preferences Help |
20000 DO SAS0 M-8 rna[ oo el
|start.c v| |main - SOURCE  ¥|
374 pRegion->id, pRegion->host, CTime( &pRegion->mti: Y
375 )3
376 puts( cBuff );
377 1
378
379 return nrFailedRegions;
380 }
381 gendif /* CONFIG_CRC_CHECK */
3a2
383
® 384 int main(void) {
385
386 gifdef DEBUG
387 puts("MAIN: starting c\n");
388 gendif
389 =y
390 pifdef CONFIG_KGDB /* builtin GDB stub */
391
J92 /* Set up GDB stub, and make the first trap into it #/
393 nios_gdb_install(l);
394 gifdef CONFIG_BREAK_ON_START /
I\I J -
|Program stopped at line 500 | 600532¢] 500

Now you can debug easily with aid of GUI. Y ou can set the break point, check the
content of registers and see the assembly code al so.

Debugging User Application using gdbserver over Ethernet

Insight isthe GUI of gdb debugger. Often it’s not easy to remember the debug
Command. Therefore insight provides the graphical interface so user can debug
easily. The am of the document is to explain how to debug user space
application. Steps are mentioned below:

For debugging user application over Ethernet you should have proper zimage .To
build zImage, Follow Driver for Ethernet in NEEK BSP DRIVERS.

Hereisthe example of simple helloworld.c program debugging:

46

System Level Solutions



uClinux NEEK BSP Debugging Kernel and User Applications

1. Select gdbserver (old) in menuconfig under user application 2>
miscellaneous application.

2. Select theifconfig utility in your busybox.

3. Onyour host set PATH environmenta variable to toolchain with
following command:

#PATH=$PATH: / hone/ ud i nux/ Bi nt ool s/ opt/ ni 0s2/bin «
#export PATH +

4. Compile the application with debug symbols and no optimization, on your
host, Hereis helloworld.c example. Y our current working dir should have
this.cfile.

#ni 0s2-1inux-uclibc-gcc -g helloworld.c -0 helloworld
-elf2flt «

Thiswill generate Hellowor Id and Hellowor d.gdb filesin your current
working dir. Copy generated Helloworld to romfs/bin in uClinux-dist dir.

5. Build the image, download it to target and configure the Ethernet IP,
192.168.0.14 through following command

/>ifconfig ethO 192.168.0. 14 «

Then start the gdbserver listening on an unused port eg. 9999,with
command:

6. Apply the command given below:

/> gdbserver | ocal host: 9999 /bin/Hellowrld «
7. 1twill display,

Process /bin/ Helloworld created; pid = 20

Li stening on port 9999
8. Next, onyour Linux PC, in the hello source dir, run insight gdb,

#ni 0s2-1i nux-uclibc-insight Helloworld.gdb +
9. A source window will open and display the source Helloworld.c.

10. The open agdb console, with View>Console, enter gdb command in this
window.

gdb>t arget renpte 192.168.0.14:9999 « (board_i p: 9999)

11. Then it will report the target address of the program. Now you can set
break points and debug. On target you can see the message: Remote
debugging from host IP, here you will see your IP (IP of host) address.
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gdb> b main < (insert break point at main)

gdb> ¢ « (conti nue)

12. Now you can debug via command or through GUI of insight. Insight GUI

are quite easy to understand. If you want to use command then you can
use:

gdb> s « (for single stepping)

gdb> r « (to run program)

7.3 Debugging User application using Eclipse IDE

To debug the user application, follow the steps below.

1.

o N o O

Follow all steps mentioned in Ethernet driver selection, from chapter
Configuring Device Driver.

Build the uClinux kernel by selecting

User application ---->
m scel | aneous application ---->

[*] gdbserver(old).

Open the terminal. Change directory to the Eclipse IDE folder
Write the command on the terminal to open the Eclipse IDE.
#./eclipse <

Type wor kspace to choose your workspace.

Select File>New>C project to Create a new project.

Enter Hellowor|d as your Project name.

Project types, executable, Hello world ANSI C Project, (or empty project
and add your source).Finish.

Now, setup for nios2 tool chain in Eclipse IDE on the host by following
the steps below:

a) Select the project HelloworId under Project Explorer.
b) Right click on Helloworld and select Properties. Project properties
dialog box opens.

o Select Settings>GCC C Compiler under C/C++ build. Make
following settings:
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e Command: nios2-linux-uclibc-gcc

e All options: -O0 -g -Wall -c -fmessage-length=0
Click Apply.
Select Settings>GCC C Linker under C/C++ build and make
following settings

e Command: nios2-linux-uclibc-gcc

e All Options: -elf2flt
Select Miscellaneous under GCC C Linker

e Linker flags: -elf2flt
Click Apply

c) Select Run/Debug Settings under Project properties. Run/Debug
settings dialog box opens

Click on New button. Select Configuration Type dialog box
opens
e Select C/C++ Local application.
Click OK. Properties for new Configuration dialog box opens.
Under Main tab do the following settings:
e Browsethe Helloworld project under project.
e Type Debug/Helloworld.gdb
Select Debugger tab. Make following settings
e Debugger: gdbserver Debugger
Under Main tab of Debugger options make following settings
e GDB Debugger: nios2-linux-uclibc-gdb
Under Connection tab
e Type TCP
e Host name or IP address: 192.168.0.14 (I P addr ess of
NEEK board)
e Port Number: 9999 (you can give any number)
Click Apply and click OK. Y ou have finished setting of
run/debug settings.
Click Apply and click OK. Thisfinishes project properties
settings.

d) Select Project>Build Configuration>Build>All to build your project.

Select workspace>Helloworld>Debug>Helloworld and copy
the file into /uclinux-dist/romf</bin.

e) Build the ziImage as explained in early section.

f) Click OK.

10. Now, select Project-->Build project to compile your project.

11. Copy from your wor kspace/Hellowor |d/Debug/Hellowor Id to romfs/bin
in uClinux-dist and build the zImage as explained earlier.
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12. Configure the SOF on your board and download the zl mage.

13. The kernel starts booting. After successful booting, configure the IP
address of the board (same as entered in the Eclipse IDE). Here IPis:
192.168.0.14

[>ifconfig ethO 192.168.0.14 +«

14. Now issue the command:
/ >gdbserver | ocal host: 9999 /bin/Helloworld ¢

15. It will display:

Process /bin/Hellowrld created; PID = 20
Li stening on port 9999

16. Now move to the IDE on host.

a) Select Run>Open Debug Dialog
e Select Helloworld as Debug application
e C/C++ Application: Debug/Hellowor|d.gdb
e Click Apply.
e Click Debug.

b) If thereisno error then debug perspective opens and it will establish a
connection with the board. Y ou will see the following message on the
target.

renot e debuggi ng from 192.168.0.26 (your host ip)

17. Now you can debug easily with the help of step into/step over feature of
IDE.
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8. Demonstrations & Quick Reference

Download Demonstrations and Quick Reference from
http://sl scorp.com/pages/bspdownl oad.php. This demo package contains two
types of applications:
e Applications supported to NEEK Application Selector
0 SLSuClinux demo
o SLS Player

These demonstrations are not the final product but are for demo purpose only It
demonstrates how to develop real time application using the uClinux and nios2.

8.1 Demonstrations

8.1.1 NEEK Application Selector Demos

NEEK Application Selector demos are developed using NEEK BSP. The demos
are located at /Demos/NEEK_Application Selector Demos directory. To run the
demos, the board should be preconfigured with Altera application selector utility.

SLS Player

It isamedia player application designed by SLSto play the MP3 filesand MPEG
1/2 files without audio information.

To know how to run this demo, refer HowToRun.txt located at Demo/
NEEK_Application_Selector Demos/Media_Player.

Follow the steps mentioned below to run the SLS uClinux demo.

6. Power on the board by pressing the switch SW1. You will see the Application
Selector menu on the LCD Touch Screen Display. See Figure 20
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Figure 20 : Application Selector

Cyclone 111 Embedded Evaluation Kit
Application Selector

N A+

2. SLS uClinux Demo L

s J e e

7. Inthe application selector main menu, touch the SLS_Player to select it.
8. Touch the Load button located on the bottom left corner of the Touch Screen
to load the SLS Player application. You will see Figure 21

Figure 21 : Loading SLS Player

Cyclone III Embedded Evaluation Kit
Application Selector

L |

9. The SLS Player information dialog box displays as shown in Figure 22 below.
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Figure 22 : Running the SLS Player - Main Menu

By dafault 50 Card is configured in 5P| mode
by Application Selector; This application

reduires 50 Card in SD made. To change
o, tnke S0 Caed o and re-inded it Siain

OK

10. Change the SD Card mode as mentioned in dialog box and click OK. The
SLS Player main menu displays.
11. Select MPEG to play MPEG clips. See Figure 23 below.
Figure 23 : SLS Player Main Menu

MPEG JPEG MP3
Player Player Player
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12. Select Welcome.mpg and click Play. The MPEG clip will get played on the
screen.
13. Repeat steps6to 7 to play JPEG and MP3 files

SL SuClinux Demo

The SLS uClinux demo is designed to run multiple applications on uClinux
platform. The application uses SLS GUI library and various SLS I P cores
including Ethernet Mac 10/100, TPC and VGA /LCD Controller.

To know how to run this demo, refer HowToRun.txt located at Demo/
NEEK_Application_Selector_Demos/Multiple_Processing.

Follow the steps mentioned below to run the SLS uClinux demo.

1. Power on the board by pressing the switch SW1. You will seethe Application
selector menu on the LCD Touch Screen Display.

2. Inthe application selector main menu, touch the SLS uClinux Demo to select
it.

3. Touch the Load button located on the bottom left corner of the Touch Screen
to load the SLS uClinux demo application. Y ou will see the Figure 24

Figure 24 : Loading SLS uClinux Demo

Cyclone III Embedded Evaluation Kit
Application Selector

Loading “SLS uClinux Demo”

( ¥

4. The SLSuClinux Main menu displays as shown in Figure 25 below.
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Figure 25 : Running the SLS uClinux Demo - Main Menu

5. Select Start Experiment option. Y ou will see ablank graph window as
shown in Figure 26.
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Figure 26 : SLS Player Main Menu

Graph/Table >ample
Setttings

6. Select Start button to start logging the dummy data. The graph will be drawn
as shown in Figure 27 below.

Figure 27 : Data Logger - Graph Display

B ow sw we an o oe ne o ew

FIrT

o

7. Toview the logged datain table view, select Table option. See Figure 28
below.
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Figure 28 : Logged Data in Table View

8. To change sampling frequency click on Settings button. Enter the desired
frequency. See Figure 29 below.

Figure 29 : Data Logger Settings

-hm TSR e A T s

hd | | e | [
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8.2

8.2.1

8.2.2

Quick Reference

Quick Reference gives you quick overview of the applications explained in
chapter 5 and 6. When you extract Quick Reference, you will find following
directories:

e Prebuilt_zimage
e Framebuffer_console

Prebuilt_zlmage
Prebuilt_zImage directory contains files to format the SD Card and other ready to
use applications:

e zlmage

e ds neek bsp hw.sof

e readme.txt

Before going further, please refer the readme.txt.

SD Card formatting for Application Selector

Download .sof and zImgae. Y ou will get console on serial UART. When the
zlmage is up and running, plug the SD card into the socket (NEEK board). Issue
the following command to format the SD card.

/>mkdosfs—| —F 16 /dev/hda

Other Applications

zlmage given here is aready reference to test all applications explained in chapter
5 and 6. See User Applications and Configuring Network utilities and NFS
(Client) for more details. Using this zimage you can only explore some of the
capabilities of BSP.

Framebuffer_console
Framebuffer_console directory contains files to boot the uClinux to get the
console on frame buffer (NEEK LCD).

e Zlmage

e ds neek bsp_hw.sof

e readme.txt

Before going further, please refer the readme.txt.
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Booting uClinux on NEEK LCD

Download .sof and zImgae, you will see booting uClinux on NEEK LCD. When
the zimage is already up and running, plug PS/2 keyboard in PS/2 port. Now
execute the shell command as usual. Y ou can execute all shell commands offered
by shell and can run various programs and utilities available in the zImage.

After successfully running the zimage, you will see the booting of uClinux on the
NEEK LCD. See Figure 30 and Figure 31.

Figure 30 : Framebuffer Console View 1

@)

|||IL

|| For further information check:
https//www. uel imme. org/

Exscution Finlshed, Exiting

?uh command shell (versios 1.1.1)
bin etc Init mat sbin tep wver
?w bome lib proc sys
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Figure 31 : Framebuffer Console View 2

Command: cat /etc/motd

Welcome to

o 8]

For further informatiom check:
http: //www.ucl inux.org/

Execution Finished, Exiting

Sash command shell (versiom 1.1.1)

/> s

bin etc init mat sbin tmp var
dev home lib proc sys usr
f> _

N
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