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About This Document uClinux CoreCommander BSP

About This Document

This document describes the usage of the uClinux CoreCommander board support
package. With the help of the bsp you can devel op embedded applications using
CoreCommander board and uClinux.

Table below shows the revision history of the document.

Version Date Description

1.1 January 2009 - Updated document for CoreCommnader
BSP, ver. 2.1.1.1

- Updated section 1.3 Supported devices.

- Updated section 4.3 SLS SD Host
Controller IP driver

- Updated section 4.5 USB 2.0 IP driver
- Added Appendix A, B, C.
1.0 September 2008 | First release

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

E-mail Product literature services, SLS | support@slscorp.com
literature services, Non-technical
customer services, Technical
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Typographic Conventions uClinux CoreCommander BSP

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_cc_bsp_hw_v10.sof file.

Courier Anything that must be typed exactly as it appears is
shown in Courier type. For example: cd / hone/
ud i nux-2.1.1.1/nios2-1inux/udinux-
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.

Hand points to special information that requires special
attention

[ ]
Caution indicates required information that needs special
consideration and understanding and should be read
prior to starting or continuing with the procedure or
process.

Warning indicates information that should be read prior to
! starting or continuing the procedure or processes.

Feet direct you to more information on a particular topic.
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uClinux CoreCommander BSP

1. Introduction

uClinux CoreCommander Board support package (BSP) provides developers the
easiest and fastest way to create embedded applications on the CoreCommander
board (target) using uClinux operating system. The hardware, firmware, and
software together form a compl ete package for building, downloading, and testing
applications developed on a host machine:

o Install the uClinux board support package (BSP) on the host PC
e  Connect JTAG cable between host and target for JTAG communication
e  Build custom Linux kernel for the CoreCommander board

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

1.1 Software

uClinux CoreCommander BSP is the combination of uClinux, IP core drivers and
applications developed by SL S Corporation. Current version of the BSP supports
Flash, SD Host Controller, Ethernet, and USB 2.0 IP.

uClinux isaport of Linux for MMU less processor. So many different
architectures are supported by uClinux. It has almost all necessary power as an
embedded operating system. This document is based on kernel version 2.6.28
Visit www.uclinux.org for more information.

1.2 Hardware

The following list summarizes the hardware featuers:

Target Hardware Board
e  SLSCoreCommander Board, Cyclone I1l Edition

Device
e Systemname: sls cc_bsp hw v10
e  Family: Cyclone lll
e Device: 3C25F256C8
e Total logic elements (LE) used: 12,965 / 24,624 (53%)
e Total pinsused: 119 /157(76%)
e  Total memory used: 138,080 / 608,256 (23%)

Processor
e Niosll/f processor core

e Nomina metrics: 113 DMIPS at 100 MHz, 1,400-1,800 LEs,
MMU/MPU option disabled
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o 4-KByte data cache, 4-KByte instruction
e JTAG debug module for downloading software, 300400 LEs

ThisBSPistargeted for NiosIl. Nios 11 isa 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.

Memory Interfaces
e  Common flash interface (CFI) flash memory
e 8 Mbytes
e SDRAM Controller
e 32 Mbytes
e SD Host Controller IP, v2.4

Communication I nterfaces
e SLSEthernet 10/100 MACv2.0
e JTAG UART withintegrated read and write FIFO
e USB 2.0 DevicelP Core (USB20HR), v2.3

Display Interfaces
e SLS"17"TFT LCD Interface

System Peripherals
e Timers/counters
e Interval timer

e 32-bit counter size, 1-ms time-out period
e 6 Keypad PIOs (input only)

e 2LED PIOs (output only)
e SystemID

If you wish to recompile the reference design, download the following I P cores
and interfaces:

e USB20HR IP Core

e SD Host Controller IP Core

e  Ethernet 10/100 MAC IP Core
e 17" TFT LCD Interface

After downloading the IP Cores, get the license for each IP Core from
http://www.sl scorp.com/pages/ipLicenseinfo.php and follow the instructions.
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1.3

1.4

Development Platform Requirements

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

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

e AlteraDevelopment Tools (v8.1)

ThisuClinux BSP is tested on Red Hat Fedora Core 7, OpenSUSE 10.3 and
Mandriva 2008 but it should work on other Linux Desktop distributions also. You
can build the kernel and application on Linux desktop only. Images built on Linux
can be downloaded and run on Windows if 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. (Ethernet Add-on board is required)

3. Apply power to the CoreCommander board.
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2. uClinux CoreCommander BSP Development
Environment

This chapter providesinformation to help setup the development environment for
the CoreCommander board.

2.1 CoreCommander BSP SOPC System
Figure 1 below shows the block diagram of CoreCommander BSP SOPC system.
Figure 1 : CoreCommander BSP SOPC System

CoreCommander Board

TFT LCD
Interface
SD card

Controller

UsB20IP
10100
Ethernet

MAC

Developed by SLS

2.2 Development Environment

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

uClinux CoreCommander BSP Applications
| Ethernet
RED HAT uClinux
A JTAG
o CoreCommander BSP SOPC
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Nios Il

IP Cores

Target
CoreCommander Board

2.2.1 CoreCommander BSP Components

Table below lists the components included in the uClinux CoreCommander BSP.

Component Description
kernel v2.6.28
gcc v3.4.6
Ethernet driver Included
Frame buffer driver Included
Keypad driver Included
SDcard driver Included
FLASH driver Included
JFFS2 support Included
VFAT support Included
NFS support Included
JPEG support Included

2.2.2 IP Address Used

Table below lists the I P address and port used throughout this document. It may
be different for your system. Please check your network settings before applying
any |P address.
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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 Gateway IP Address
255.255.255.0 Gateway 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 CoreCommander BSP

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

Now, follow the steps below to unpack the BSP package.

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 /[ home +

#tar jxfv uCinux-2.1.1. 1. tar.bz2 +«

It starts extracting files and it may take some time.
4. Now go into uClinux directory using the following command

#cd /home/uClinux-2.1.1.1 «

And then

#tar jxfv uCinux-dist.tar.bz2 <

It starts extracting files and it may take some time.
5. Now, issue

#cd Bintools +

#tar jxfv nios2gcc-20080203.tar. bz2 +

System Level Solutions
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It starts extracting files and it may take some time.
6. ReturntouClinux-2.1.1.1

#cd ..
7. Issue command

#ls <

Here you will see nios2-linux, Bintools, and 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-2.1.1.1 Contains nios2-linux, bintools (binary tool chain) and
system files. Users, interested only in software side can
start working with this directory.

Docs Contains BSP documents: uClinux CoreCommander
BSP user guide, CoreCommander reference manual and
boot_message.txt.

Demo Contains SLS uClinux CoreCommander Demos. In each
subdirectory you will find other necessary files.

Ref_design Contains Quartus archive project of SOPC system used
in this BSP.

Quick Reference Pre-built zImage for ready reference.

ReleaseNotes.pdf Contains CoreCommander BSP release notes.

2.4 Development Target

2.4.1 Configuring and Compiling uClinux

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

. Vendor / Product Settings
o Kernel Settings

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

Start Configuration Menu

To configure the kernel, go to the directory /home/uClinux-2.1.1.1/nios2-
linux/uClinux-dist and follow the steps below:

1. OpentheLinux terminal.
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2. Ontheterminal, change into the $home/uClinux-2.1.1.1/nios2-
linux/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 inux-2.1.1.1/nios2-1inux/udinux-dist «

#PATH=$PATH: / hone/ uC i nux- 2. 1. 1. 1/ Bi nt ool s/ opt/ ni 0s2/
bin <

4. Configure the kernel.

#make menuconfig «

Y ou will seethe kernel configuration main menu as shown in Figure 3.
Figure 3 : Linux Kernel Configuration Main Menu
Arrow keys navigate the menu. <Enter> selects submenus --->.

Highlighted letters are hotkeys. Pressing <Y> includes, <N= excludes,
<M> modularizes features. Press <Esc»<Esc> to exit, <7> for Help, </>

for Search. Legend: [#] built-in [ ] excluded <M= module =< =
| M Vendor/Product Selection ---
ernel/Library/Defaults Selection --->

oad an Alternate Configuration File
ave an Alternate Configuration File

<Select>] < Exit > < Help >

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

Use T 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. Y ou will see Vendor/Product Configuration window. See
Figure 4.
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Figure 4 : Vendor/Product Conf

iguration Window

Arrow keys navigate the menu. <En
Highlighted letters are hotkeys.
<M> modularizes features. Press <

for Search. Legend: [*] built-in

ct Selectio

ter> selects submenus --->.

Pressing <Y= includes, <N= excludes,

Esc><Esc> to exit, <?> for Help, </>
[ 1 excluded <M= module < =

|-§- Select the Vendor you wish to target]
vendor (Altera) --->

--- Select the Product you wish to target
Altera Products (nios2) ->

< Exit > < Help =

2. Select the following options:
Vendor: Vendor (Altera)
Target Product: Altera Products (nios2) ---->

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

Configuring Kernel/Library/Defaults Settings

1. Select the option Kerndl/Library/Defaults Selection ---> from the Kernel
Configuration Menu Figure 3. You will seethe Kernel/Library/Defaults
Selection submenu as shown in Figure 5.

Figure 5 : Kernel/Library/Defaults Selection Window
Kernel/Library/Defaults Selectio

Arrow keys navigate the menu. <Enter> selects submenus --->.
Highlighted letters are hotkeys. Pressing <Y> includes, <N=> excludes,
<M> modularizes features. Press <Esc»<Esc> to exit, <?> for Help, </>
for Search. Legend: [#] built-in [ ] excluded <M> module < >

-§- Kernel is Linux-2.6.x

Libc Version (None) ---=

Default all settings (lose changes)
Customize Kernel Settings (NEW)

Customize Application/Library Settings (MNEW)
Update Default Vendor Settings

< Exit > < Help >

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

Use the arrow keys to navigate this window or press the hotkey of
the item you wish to select followed by the <SPACE BAR=. Press
<?> for additional information about this option.

(X)giNone

{ ) uC-libc

<Select> < Help >

Press Enter to select None.
Select <Exit>

Select <Exit>

o g b~ W

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

Do you wish to save your new kernel configuration?
<ESC><ESC> to continue.

Yes < No =

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. Youwill bereturned to Linux Terminal.

2.4.2 Set System.ptf

To generate a system header fileusing sls_cc_bsp_hw_v10 sopc.ptf located at
“/home/uClinux-2.1.1.1/System-files’ directory, follow the steps below:

1. Typethefollowing command and press Enter.

#make vendor _hwsel ect SYSPTF=/ hone/ud inux-2.1.1.1/
Systemfiles/sls_cc_bsp _hw v10 sopc.ptf «

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

make ARCH=nios2 -C wendors wvendor hwselect
make[1]: Entering directory '/opt/Final Testing 27JanfuClinux-2.1.1.1/nios2-linux/uclinux-dis
t/vendors'
make -C /opt/Final_Testing_27Jan/uClinux-2.1.1.1/nios2-1linux/uClinux-dist/vendors/Altera/nios
2/. dir_v=/opt/Final Testing 27Jan/uClinux-2.1.1.1/nios2-linux/uClinux-dist/vendors/Altera/ni
o0s2/. -f fopt/Final_Testing 27Jan/uClinux-2.1.1.1/nios2-Tlinux/uClinux-dist/vendors/vendors-co
mmon.mak vendor hwselect
make[2]: Entering directory '/opt/Final Testing 27JanfuClinux-2.1.1.1/nios2-linux/uclinux-dis
t/vendors/Altera/nios2’
[ -d /opt/Final_Testing_27Jan/uClinux-2.1.1.1/nios2-linux/uClinux-dist/romfs/$1 1 || mkdir -p
Jopt/Final_Testing_27Jan/uClinux-2.1.1.1/nios2-linux/uClinux-dist/romfs
make ARCH=nios2 CROSS COMPILE=nios2-linux-uclibc- -C /fopt/Final_Testing 27Jan/uClinux-2.1.1.1
/nios2-linux/uClinux-dist/../linux-2.6 O=/opt/Final_ Testing 27Jan/uClinux-2.1.1.1/nios2-linux
uClinux-dist/linux-2.6.x hwselect
make[3]: Entering directory '/opt/Final Testing 27JanfuClinux-2.1.1.1/nios2-linux/linux-2.6'
no emulation specific options.
RUNNING hwselect

--- Please select which CPU you wish to build the kernel against:

(1} cpu - Class: altera_nios2 Type: f Version: 7.08

Selection: ]

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

See Figure 9

Figure 9 : Select a Device to Execute Kernel From

--- Please select which CPU you wish to build the kernel against:
(1) cpu - Class: altera nios2 Type: T Version: 7.08
Selection: 1
--- Please select a device to execute kernel from:
{1} cfi_flash
Class: altera avalon cfi flash
Size: 8388608 bytes
{2) sdram
Class: altera avalon new sdram controller
Size: 33554432 bytes

Selection: 2

5. Tosdect SDRAM, enter:

Sel ection: 2

2.4.3 Customization of Kernel Settings

1. To customizethe kernel settings, type on the terminal:

#make nmenuconfig «

12
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uClinux CoreCommander BSP Development Environment

Figure 10 : Linux Kernel Configuration Window

Clinux Distribution Configuratio

Arrow keys navigate the menu. <Enter=> selects submenus --->,
Highlighted letters are hotkeys. Pressing <Y> includes, <N> excludes,

<M> modularizes features. Press <Esc=<Esc> to exit, <?= for Help, </=

for Search. Legend: [#] built-in [ ] excluded <M> module < >

| Vendor/Product Selection ---

Kernel/Library/Defaults Selection --->

Load an Alternate Configuration File
Save an Alternate Configuration File

< Exit > < Help >

2. Select Kernél/Library/Defaults Selection and press Enter. More kernel

3
4
S.
6

Console asks you for board selection. Choose CoreCommander board option.
Further it will ask for including and excluding drivers and applications. Press N

configuration settings will be displayed. See Figure 11.

Figure 11 : Customize Kernel/Library/Defaults Selection Window

Kernel/Library/Defaults Selectio
Arrow keys nmavigate the menu. <Enter> selects submenus --->.

Highlighted letters are hotkeys. Pressing <Y> includes, <N> excludes,
<M> modularizes features. Press <Escs<Esc> to exit, <?> for Help, </>

for Search. Legend: [*] built-im [ ] excluded <M> module < =

-B- Kernel is linux-2.6.x
Libc Version (None} --->

*] pefault all settings (lose changes)

] Customize Kernel Settings (NEW)

] Customize Application/Library Settings (NEW)

]

[
[
[
[ 1 Update Default Vendor Settings

< Exit > < Help >

Select Default all settings by pressing “ Y”
Select <exit>.
Select <exit>

Select <yes> to save all changed settings.

for al these options.

System Level Solutions
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2.4.4 Building uClinux zImage

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

#make «

It will take some time to build zlmage file. After successful build, you will get
zlmage (.ef file) at /home/uClinux-2.1.1.1/nios2-linux/uClinux-dist/image.
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3. Downloading and Running zlmage

zlmage is one type of ef file which contains compressed kernel image and romfs
image. Given below are the steps for downloading and running zlmage on the
CoreCommander board.

3.1 Running zlmage on Linux Using JTAG UART Console

To run zimage on Linux, you should have Nios2 EDS installed on your PC with
environment variables properly set. We will use utilities from the Nios2 EDS.

1. Configure .sof.

#ni 0s2-configure-sof /honme/udinux-2.1.1. 1/ System
files/sls_cc_bsp_hw v10. sof +

2. Open the terminal to download zImage.

#ni 0s2-downl oad —g /home/uC i nux-2.1.1. 1/ ni 0os2-1i nux/
ud i nux-di st/i mages/ zl mrage «

3. Run the following command.

#ni os2-term nal +

Here you can see the message L inux booting on the same shell.
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4. Configuring Device Drivers and File Systems

If more functions need to be supported on kernel, then before rebuilding the
kernel, it requires more kernel configuration. This session describes the procedure
to configure the kernel.

To know more about the peripherals and hardware available on the
CoreCommander board, refer the CoreCommander board Getting Started User
Guide located at <CC BSP Installation Path>/Dacs.

4.1 Board Selection

From the Customize K ernel Settings, select the following options.

Processor type and features --->

Platform (Default Board) --->

Y ou will seethe board selection options as shown in Figure 12. Select the
CoreCommander board option and press Enter.

Figure 12 : Board Selection
Use the arrow keys to navigate this window or press the hotkey of

the item you wish to select followed by the <SPACE BAR>. Press
<?> for additional information about this option.

ltera Cyclone Development board support

ltera CYCLONE II Devzlopment board support
ltera Cyclone 1C12 Evaluation board support
ltera DE2 Development board support

ltera Nios II Embedd=d Evaluation Kit support

(X)WSLS CORECOMMANDER Development board support]

S

{
{
(
(
(

COTEE < Help >

4.2 Flash Memory (MTD) Driver

To include the Flash Memory (Memory Technology Device) driver in
compilation, the following options should be enabled:
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Device Drivers --->
[*] Menory Technol ogy Devices (MID) support --->
--- 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 AMD Fujitsu flash chips
Mappi ng drivers for chip access --->
[*] CFI Flash device in physical nmenory map

(0x8000000) Physical start address of flash
mappi ng ( NEW

(0) Physical length of flash mappi ng (NEW
(2) Bank width in octets (NEW

4.2.1 JFFS2 File System Configuration

JFFS2 is alog-structured file system designed for use on flash devicesin
embedded systems. Rather than using akind of trandlation layer on flash device 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.
File systens --->
M scel | aneous File systens --->

[*] Journaling Flash File Systemv2 (JFFS2)
support

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

[*] JFFS2 write-buffering support
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4.3 SLS SD Host Controller Driver

To include the SD Host Controller Driver in compilation, following options
should be enabled:

Device Drivers --->
[*] ML SD/ SDI O card support --->
--- MVC/ SD/ SDI O card support
*** MMC/ SD/ SDI O Card Drivers ***
MMC bl ock device driver

[*]
[*] Use bounce buffer for sinple hosts
[ *] SLS SD Host Controller Driver

To know more about using SD Host Controller driver, refer Appendix B.

4.3.1 VFAT

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 alocation table (FAT) programming.

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

File systems --->
DOS/ FAT/ NT File systens --->
[*] MSDCS fs support
[*] VFAT (W ndows-95) fs support
(437) Default codepage for FAT
(i s08859-1) Default iocharset for FAT
Nat i ve Language Support
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--- native | anguage support
(i s08859-1) Default NLS Option
[*] Codepage 437 (United States, Canada)

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

4.4 SLS Ethernet IP Driver

To include the SL S Ethernet IP Driver in compilation, following options should
be enabled:
Net wor king --->
--- Networki ng support
Net wor ki ng options --->
[*] Packet socket
[*] Unix domain sockets
[*] TCP/IP networking
Device Drivers --->
[*] Network device support --->
[*] Ethernet (10 or 100Mdit) --->
[*] SLS MAC support

To know more about using Ethernet driver, refer Appendix A.

4.4.1 NFS

NFSis anetwork file system protocol originally developed by Sun Microsystems
in 1984, alowing a user on a client computer to access files over anetwork as
easily asif the network devices were attached to itslocal 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. Follow the
procedure below to configure the NFS File system.
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File systenms -->
[*] Network File Systens -->
--- Network File Systens

*

[*] NFS client support
[*]

NFS client support for NFS version 3

4.5 SLS USB 2.0 Driver
Toinclude SLSUSB 2.0 ULPI support in compilation, follow the steps below:

Device Drivers --->
Char act er devices --->
[*] SLS USB20 ULPI support

To know more about using USB 2.0 driver, refer Appendix C.

4.6 SLS Keypad Driver
Toinclude SLS Keypad driver in compilation, follow the steps below:

Device Drivers --->
Character devices --->
[*] SLS Keypad Driver Support

4.7 SLS LCD Frame buffer Driver

To include the SLS LCD Frame buffer Driver in compilation, following options

should be enabled:
Device Drivers --->
G aphi cs support --->
[*] Support for frame buffer devices --->

[*] SLS FrameBuffer Driver Support
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4.8 JTAG UART Driver
To include the JTAG UART Driver in compilation, make sure that following
options are enabled:

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

[*] Altera JTAG UART support
[*] Altera JTAG UART consol e support

If you want to bypass the JTAG, then select the following options.

Device Drivers --->
Character devices --->
Serial drivers --->

[*] Altera JTAG UART support
[*] Altera JTAG UART consol e support

[*] Bypass out put when no connection

If you are using the bypass JTAG option then application should not have any
printf statements.
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5.

5.1

5.1.1

5.1.2

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.

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.

Flash Tools

Select Customize Application/Library Settings>Flash tools to select the Flash
tools. Select the following Flash Tools.

Fl ash Tools --->
--- MID utils

[*] ntd-utils

[*] erase

[*] eraseal

[*] lock

[*] unlock

[*] nkfs.jff2
Before compiling the Flash Tools, make sure that the |zo-devel library isinstalled
on your linux PC.

Build the kernel as explained in the section Development Target.

Accessing Flash and JFFS2 Applications

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

Description

cat /proc/ntd

Displays flash partitions.

cat /proc/nounts

Displays already mounted files.

s -1 /dev/ntd*

Lists mtdblocks and other details.

unl ock /dev/ nt dx

Unlocks all the sectors of mtd device. e.g.:
unlock /dev/mtd0, this will unlock all sectors
in mtd deviceO.

flash_erase devi ce of fset
nunber _of bl ocks

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

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

flash_eraseal | /dev/mt dx

Erases all the contents of mtd device.

e.g. : flash_eraseall /dev/mtd0. This would
erase all the content from mtd device 0.

Note: here mtd0 means mtd deviceO 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.

nmount -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.

nkdi r new

Creates a new directory

cp / new /dev/ nt dx

Copies a new directory to mtdx.

e.g. : cp /new /dev/mtd0O

| ock /dev/ntdx

Locks all sectors of the mtd device.
e.g. : lock /dev/mtd0

This would lock all sectors of mtd deviceO.

Note:

(1). 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.
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5.1.3 Configuring Flash Partition

To configure the flash partition, either you can create your own mapping driver or
modify the partition with config.c file. Here config.c is the mapping driver for
mtd device. It islocated at <path_to_dist>/linux-2.6/ar ch/nios2/ker nel.

5.2 LCD and SD Card Application

To accessthe LCD and SD Card applications, select necessary drivers and file
systems for SD Card and LCD as mentioned in the SLS SD Host Controller
Driver, VFAT and SLS LCD Frame buffer Driver

5.2.1 Using LCD Frame Buffer Driver API

Using LCD Frame buffer driver API you can draw a drawing on the
CoreCommander LCD. SLS has provided the sample drawing. To view the
drawing select following:

M scel | aneous Applications --->

[*] sls_gui

Aftter making above selection apply make command and download the zImage,
Apply following command on the nios terminal.

/>sls _gui +

Y ou will seefollowing drawing on the CoreCommander board.

Figure 13 : Drawing using LCD Frame Buffer API

AIMERANYe 4115

www.alters.com www.linear.com

_www.slscorp.com
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5.2.2 Viewing JPEG Images from SD Card

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

M scel | aneous Applications --->
---video tools
[*] jpegview
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/mtbl kO /mt

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

FAT: bogus nunber of reserved sectors

VFS: Can't find a valid FAT file systemon dev SLS SD
Thisis due to 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.

Prebuilt_zlmage directory contains following files:

e Zzlmage
e ds cc bsp hw_v10.sof
e Readme.txt

Download .sof and zImgae respectively. You will get console on JTAG
UART. When zIimage is up and running, plug the SD card into the
CoreCommander socket. Issue the following command to format the SD
card.

/ >nkdosfs -1 —F 16 /dev/ mtbl kO <

After formatting the SD card, you have to copy the JPG file from your PC
through card reader in the CoreCommander board. Once again mount the
SD card with VFAT file system.

2. Goto the mnt directory and see the contents of the SD card by issuing the
following command.

/>cd mt
/mt>ls «
Y ou will see on the console, the list of images contained in the SD card.

1.jpg
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3.

2.jpg
3.jpy

View the images contained in the SD card on the CoreCommander LCD
by issuing the following command.

/ mt >j pegview -s1 —f 1.jpg 2.jpg 3.jpg ¢

5.3 Adding New User Application

This section explains you about 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-2.1.1.1/nios2-
linux/uClinux-dist/user directory.

Copy sourcefile (.C file) to the hello directory

Add the configuration variable hello to the user/K config file:

config USER HELLO
bool "hell 0"

hel p

hel p_words_here.. ...

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

Add following lines to the user/M akefile to add the hello directory in
compilation.

di r_$( CONFI G USER HELLO) += hello

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

EXEC = hello
oBJS
all: $(EXEC)

$(EXEC): $(0BJS)

$(CC) $(CFLAGS) $(LDFLAGS) -0 $@ $(OBJS) $(LDLI BS)
ronfs:

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

hell o. 0

cl ean:

-rm-f $(EXEC) *.elf *.gdb *.0
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6. 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.

5.4 Build New User Application Using SLS IP Drivers

To build a new user application using SLS IP driversrefer Appendix A,
Appendix B, Appendix C.

5.5 Shell Commands
Using shell commands you can perform operations on uClinux running on the
CoreCommander board. Shell isthe basic application on the Linux system.
Default shell provided in BSPis“sh”. “sh” uses the current directory asthe
prompt string. Commands can be executed under shell. (It works the same way as
Linux PC). Help command will display internal commands provided by shell.
Table below lists the useful shell commands:
Command Definition Description
cat cat filename Shows file on screen
cd cd [directory] Changes current directory
chgrp chgrp GROUP FILE... Changes the group membership of each
FILE to GROUP
chmod chmod mode file/dir Changes file/directory mode
chown chown group:user file/dir Changes 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] | Outputs the ARGs or redirect to file
exec exec file Exec FILE, replacing this shell with the
specified program
exit exit [N] Exits 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
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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 Shows current directory
quit quit Quits current process
rm rm file Removes file
rmdir rmdir dir Removes dir
sleep sleep number sleeps several seconds
setenv setenv var value Sets environment variable
source source file Runs 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 user file-creation mask is setto MODE
umount umount dir Umount file system
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6. Configuring Network utilities and NFS (Client)

This chapter introduces you about the various network utilities like ftp, dhcped,
telnet, boa, and inetd. Before going further, follow all the steps for Ethernet driver
as described in the section SL S Ethernet |P 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)
BusyBox ---->

[*] Busybox

Networking Utilities ---->
[*] ifconfig
[ *] Enabl e status reporting output (+7k)

2. Configure the | P address of the board dynamically (automatically) by
issuing the following command on the target.

/ >dhcpcd +

3. Issuefollowing command on the target to know the I P address received
from the above command and Ethernet port configuration.

/>ifconfig «
You will find IP assigned to your board.

4. Ping your board from the host with the I P address (xx.xx.xX.xx) that you
received 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 IP alocation.
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6.2 Static IP Allocation
To configure the static | P, make the following settings:

BusyBox ---->
[*] Busybox
Networking Utilities ---->
[*] ifconfig
[*] Enabl e status reporting output (+7k)

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

[>ifconfig ethO 192.168.0.14 <

6.3 Mounting NFS on CoreCommander

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

BusyBox --->
[*] BusyBox

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

Networking Utilities --->
[*] ifconfig
[*] Enable 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 onthe host pc in your network.

2. Create adirectory called nfsin the /nome directory.
#nkdir /home/ 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

4. Restart NFS server.
#service nfs restart «

5. Verify it by issuing the following command.

#shownount —-e «

6.3.2 NFS Client (CoreCommander) Setup
When the zl mage is up and running, issue the following command:

/>mount -t nfs -0 nolock 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 (CoreCommander board).

6.4 Configuring inetd, telnetd, ftpd Server
To configure inetd, telnetd, and ftpd follow the steps below:

1. First of al follow all stepsfor Ethernet driver as mentioned in SLS
Ethernet IP Driver.

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

[*] inetd

[*] telnetd

2. When the kernel is up and running, issue the following command on
console:

/>inetd &

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

3. Now connect FTP client on Host PC to the server running on the board.
Here board IP is configured as 192.168.0.14 so issue following command
on the Host PC.
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#ftp 192. 168.0. 14 +

Y ou will see the 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
(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 the Host PC to the server running on the

board. Here board IPis configured as 192.168.0.14 so issue following
command on the Host PC.

#tel net 192.168.0.14 +«

Y ou will seethe following on the host terminal.

ud i nux | ogin: root
Wl come to

I
1
N
00 I I
-

For further information check:
htt p: // ww. ucl i nux. or g/

Sash conmand shell (version 1.1.1)
/>

6.5 Configuring boa Server

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

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

2. Issuethefollowing command on the target.
/>boa & +

3. OntheHost PC, go to your web browser and type 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:
o Cross/Straight Network cable
. JTAG cable
. Eclipse IDE for C/C++ developers. Y ou can download Eclipse
IDE from:

http://www.ecli pse.ora/downl oads/downl oad.php?fil e=/technol ogy/epp/downl o
ads/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 «

Menu configuration window opens:

Kernel hacking ---->
[*] Kernel debugging
[*] Conpile the kernel with debug info

Save, exit and build the zimage.
Following are the steps to debug the uClinux kernel using JTAG.

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

#ni os2- confi gure-sof /hone/udinux-2.1.1. 1/ System
files/sls_cc_bsp_hw v10.sof «

2. Goto/home/uClinux-2.1.1.1/nios2-linux/uClinux-dist/linux 2.6.x .Y ou
will find vmlinux. Copy and paste it in same directory with the name
vmlinux.elf.

3. Now there will be adebug script called nios2-debug in NIOS 11 IDE. The
script islocated at <altera_tools_installation_path>/nios2eds/bin.

4. Modify the script to make it compatible with uClinux kernel. Save a copy
of this script before modifying it and change line no 70 in nios2-debug
from :
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7.2

break *main

to

break *start _ker nel

5. Issue the command:

#ni 0s2- debug hone/ ud i nux-2.1. 1.1/ nios2-1inux/udinux-

dist/li

nux2. 6. x/vm i nux.el f «

Wait for few seconds and following window will be opened.

Figure 14 : main.C

B mainc-SourceWindow _[=H

File Run Vew Control Preferences Help

FHTO0 DR S ASSM-TD Find [ o
main. hd start_kernel hd SOURCE Rd
525 ) iy
530
531 weld __init _ weak smp_setup_processor_id(void)
- 332 |
333}
534
535 woid _ init _ weak thread info cache_ init (void)
- 536 {
537}
538
539 asmlinkage wvoid _ init start_kernel(void)
- 540 {
541 char * command line;
542 extern struct kernel param _ start param[], _ stop param[];
543
m 544 smp_setup_processor_idi);
545
Sda 4=
547 * Need to run as early as possible, to initialize the
548 * lockdep hash:
249 ®f
550 unwind_init();
551 lockdep_init();
552 debug_objects_early_init(); J
553 cgroup_init_early();
554
- 555 local_irg_disable();
556 early_boot_irgs_offi(];
557 early_init_irg leock_classi();
256
559 /=
560 #* Interrupts are still disabled. Do necessary setups, then
561 * enable them
562 */
- 563 lock_kernel();
564 tick_init();
1 boot_cpu_init();
566 page_sddFess_init(); i
Program stopped at line S44 [ 4ibedfc| 544

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

When you want to perform kernel debugging then only use the modified script
otherwise use the default script.

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. Aim of the document isto explain how to debug user space application.
Steps are mentioned below:

38
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For debugging user application over ethernet you should have proper zimage .To
build zImage, refer the section SLS Ethernet IP Driver.

Hereisthe example of simple helloworld.c program for debugging:

1.

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

Select the ifconfig utility in your busybox.

On your Host PC, set environmental variable “PATH” to toolchain with
the following command:

#PATH=$PATH: / hone/ ud i nux- 2. 1. 1. 1/ Bi nt ool s/ opt/
ni os2/ bin «

#export PATH «

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

#ni 0os2-1inux-uclibc-gcc -g hellowrld.c -o helloworld
-elf2flt «

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

. Build theimage, download it to the target and configure the Ethernet 1P,

192.168.0.14 through the following command
/>ifconfig ethO 192.168.0. 14 <

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

Apply the command given below:
/> gdbserver | ocal host:9999 /bin/Helloworld «

It will display,

Process /bin/Helloworld created; pid = 20

Li stening on port 9999

Next, on your Linux PC, in the hello source directory, run insight gdb,

#ni 0s2-1 i nux-uclibc-insight Helloworld.gdb «

A source window will open and display the source Helloworld.c.
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10.

11.

12.

Open a gdb console with View>Console, enter gdb command in this
window.

gdb>target renote 192.168.0.14:9999 « (board_ip:9999)

It will report the target address of the program. Now you can set break
points and debug. On the target you can see the message: Remote
debugging from host 1P, here you will see your IP (Host |P) address.

gdb> b main < (insert break point at main)

gdb> ¢ « (continue)

Now you can debug via command or through GUI of insight. Insight GUI
is 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 Configuring
Device Drivers and File Systems.

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 ld as your Project name.

Project types, executable, Hello world ANSI C Project, (or empty project
and add your source).Finish.
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9. Now, setup for nios2 tool chain in Eclipse IDE on the host by following
the steps below:

a) Select the project Hellowor|d under Project Explorer.
b) Right click on HelloworId and select Properties. Project properties
dialog box opens.
e Select Settings>GCC C Compiler under C/C++ build. Make
following settings:
e Command: nios2-linux-uclibc-gcc
e All options: -O0 -g -Wall -c -fmessage-length=0
e Click Apply.
e Select Settings>GCC C Linker under C/C++ build and make
following settings
e Command: nios2-linux-uclibc-gcc
e All Options: -elf2flt
e Select Miscellaneous under GCC C Linker
e Linker flags: -elf2flt
e Click Apply

c) Select Run/Debug Settings under Project properties. Run/Debug
settings dialog box opens
e Click on New button. Select Configuration Type dialog box
opens
e Select C/C++ Local application.
e Click OK. Propertiesfor new Configuration dialog box opens.
e Under Main tab do the following settings:
e Browsethe Helloworld project under project.
e Type Debug/Heloworld.gdb
e Select Debugger tab. Make following settings
e Debugger: gdbserver Debugger
e Under Main tab of Debugger options make following settings
e GDB Debugger: nios2-linux-uclibc-gdb
e Under Connection tab
e Type TCP
e Host name or IP address; 192.168.0.14 (I P addr ess of
CORECOMMANDER board)
e Port Number: 9999 (you can give any number)
e Click Apply and click OK. Y ou have finished setting of
run/debug settings.
e Click Apply and click OK. This finishes project properties
settings.
d) Select Project>Build Configuration>Build>All to build your project.
e Select workspace>Helloworld>Debug>Helloworld and copy
the file into /uclinux-dist/romfs/bin.
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10.
11.

12.
13.

14.

15.

16.

17.

€) Build the zimage as explained in early section.

f) Click OK.
Now, select Project-->Build project to compile your project.

Copy from your wor kspace/Hellowor |d/Debug/Hellowor ld to romfs/bin
in uClinux-dist and build the zImage as explained earlier.

Configure the SOF on your board and download the zZl mage.

Kernel starts booting. After successful booting, configure the | P address of
the board (same as entered in the Eclipse IDE). Here IPis: 192.168.0.14

/>ifconfig ethO 192. 168. 0. 14 «

Now issue the command:
/ >gdbserver | ocal host: 9999 /bin/Helloworld «

It will display:

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

Now move to the IDE on host.

a) Select Run>Open Debug Dialog
e Select Helloworld as Debug application
e C/C++ Application: Debug/Helloworld.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.

renote debugging from 192.168.0.26 (your host ip)

Now you can debug easily with the help of step into/step over feature of
IDE.
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8.1

8.1.1

Demonstrations & Quick Reference

Download Demonstrations and Quick Reference from
http://sl scorp.com/pages/ccbspdownl oad.php.

Demonstrations

This demo package contains following applications:

° Picview
° ChatServer
° Portinterface

Following section explains how to run each application on the CoreCommander
board.

Picview

Picview isaVideo and SD Host Controller based application for
CoreCommander board to display JPEG images and play MPEG fileson LCD.

Picview directory contains following folders and files:
. SDCard_Contents
o Clll_zlmage Picview
. Clll_zlmage Picview.bat
. Clll_zlmage Picview_sh
o sls cc_bsp hw_v10.sof
o Readme.txt

Before going further, please refer Readme.txt.

Running Picview Application

Before running Picview application, make sure that SD Card contains JPEG and
MPEG filesat \CC_Applications\JPEG_MPEG_Viewer directory.

To run the Picview application, follow the steps below:

4. Plug the SD card into the socket (CoreCommander board).

5. RunClII_zlmage Picview.bat file. You will see booting uClinux on JTAG
UART console. When the ziImage is up and running, you will see the Home
page as shown in Figure 15 on the CoreCommander board.
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Figure 15 : Picview Application Running on CoreCommander Board

DO HOME

A

W lnmrcnm

_www,slscerp. com

Table below lists the keys and its description:

Key Description

JPEG Viewer Pressing this key displays list of JPEG files in the SD
Card on the CoreCommander LCD.

MPEG Viewer Pressing this key displays list of MPEG files in the SD
Card on the CoreCommander LCD.

Up Moves up in the list of JPEG/ MPEG files

Down Moves down in the list of JPEG/MPEG files

Play/Pause Plays or pauses JPEG / MPEG files.

Home Returns back to home page or stops playing MPEG file.

6. Press JPEG/MPEG viewer key.
7. Youwill seethelist of JPEG/MPEG fileson LCD. See Figure 16.

Flgure 16 : JPEG File List

L£OR€ COMMANDER

| 31486 JPG
31486.JPG
31486.JPG

N 31529.JPG
34246.JPG
34258.JPG

DA

ﬂ.urs cNm W lnmrcn

www.slscorp.com

TEf‘HH 0|

8. PressEnter key. It will display the selected JPEG/MPEG fileon LCD. See
Figure 17.
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Figure 17 : Displaying JPEG Files
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9. Now press Up and Down key to view previous and next JPEG/MPEG files.
10. Press Home key to go home page.

8.1.2 ChatServer

A chat server application allows usersto transfer real time text between two or
more client computers connected in the network.

ChatServer directory contains following files.
o Clll_zlmage_ethO
o Clll_zlmage_ethO.bat
. Clll_zlmage _ethO_sh
o Readme.txt
o sls cc_bsp hw_v10.sof

Before going further, please refer Readme.txt.

Running ChatServer Application

1. Mount the GPIO Connector (J7) of the Ethernet Add On board to the GPIO
header (J4) of the CoreCommander board. See Figure 18.

2. Plug the Ethernet cable to the Ethernet connector on the Ethernet Add on
board.

3. Run ClII_zlmage ethO.bat file, you will see booting uClinux on JTAG
UART console. When the zimage is up and running, the board is configured
asachat server.

4. Now any computer in the network can connect with chat server and
communicate with each other.

5. CoreCommander LCD displays startup screen as shown in Figure 18.
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Figure 18 : CoreCommander Board Startup Screen Running ChatServer Appl.
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i

Welcome to
ChatServer

! Application .
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6. Open any browser on client machine connected in the same network where the
CoreCommander board is connected.

7. TypelP addressof chat server in the URL bar and press Enter.

8. You will seethe chat sever main page in the browser window. See Figure 19.

Figure 19 : Chat Server Application Running on Client Machine

& System Level Solutions(SLS) - Windows Internet Explorer \:|E]rg|
@‘\-} - | hupiise.ea0. 14/ o [#2] (%] [so0se [[2]-
& ‘EsystemLeve\Sn\utinns(SLS) | | 3 v G Todks -
3 ~
A System Level Solutions, Inc. 3
About SLS :
System Level Solutions is privately owned company operating since 2000 with
offices in California and design house in India focused exclusively on Altera FPGA
3 based solutions.
System Level Solutions
Range of Products and Services
With a wide range of technical expertise and experience, SLS offers flexible
s engagement models for involvement in all or any of the phases of product
>
udlinux Based Chat Server development; from the inception stage of identifying the problem space for the
customer and recommending the appropriate solution to the execution and
deployment of the solution. Engineers at SLS possess extensive knowledge of
Altera products such as Quartus II, SOPC Builder and NIOS 1. SLS provides
CoreCommander Board products and services like IP cores, boards, OS integration and porting as well
— as software drivers and Embedded Firmware ensuring quick and easy
implementation with reduced risk and at low cost—Everything needed to build a
complete system.
SO Host 4 2
Controlier
Latest Arrival ...
SLS CoreCommander showcasing...
L2 « ucClinux NIOS II port and drivers
101100 « USB 2.0 ULPI Device
Ethemet » Ethernet 10/100
Wi * SD Host Controller
[[] peveloped by sLs « 1.7" TFT LCD
+ Keypad
* For more details on Cor ider please click here
v
& tnternet [Monday, February 0z, 2003}

9. Now click on uClinux based chat server.

10. Chat application window opensin browser. See Figure 20

11. You will see the IP addresses of all client machines connected to the chat
server See Figure 20

12. To chat with the client machine, select | P addr ess of the client machine.

13. Type the message you want to send to the selected client machine in the Send
Message Text box.

14. Received message area displays all messages.
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Figure 20 : Running Chat Server
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Select IP Address :

Received Message :

192.168.0.11:test message
192.168.0.22:Test Msg.

Send Message :

Status : Connected to Server

Dane: (3 € internet HA00%

8.1.3 Portinterface

PortInterface application is designed for reading, writing and verifying data on
USB 2.0 device.

Figure 21 displays directory structure of Portlnterface application.

Figure 21: Portinterface Application Directory Structure

BT | =
= [ Linus i @Windnws
ICS) Drivers - pott-interface.c
IC=) Host_application
= 155 windows
[C=) Batch_File
IE Drivers
I==h Host_application

Table below gives description of directory contents.

Directory Description
Linux Contains Port Interface application files for Linux
Drivers Contains USB 2.0 driver
Host_Application Contains Port Interface application for Host PC
Clll_zlmage_USB20 zlmage file
Readme.txt Readme file for running zImage and .sof file
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sls_cc_bsp_hw_v10.sof .sof file
Windows Contains Port Interface application files for
Windows
Drivers Contains USB 2.0 driver
Host_Application Contains Port Interface application for Host PC
Batch_File Batch file to run zlmage
port-interface.c Portinterface application source code for
CoreCommander board

Reading/Writing/Verifying Data From/to the USB 2.0 Device on Linux PC

Installing USB2.0 devicedriver on Linux PC

Toinstall USB2.0 device driver, follow the steps below:

1. Copy thefile SLSUSB.ko to /lib/modules/kernel version/ directory.

2. Open the termina and run depmod command to register your driver into
modules.dep file.

To confirm the USB2.0 device driver installation, follow the steps below:

1. Open the modules.dep file. Y ou will find the path of SL SUSB.ko file there.

2. Attach adevice supported by this driver and check the /dev directory. It
should be there with the name of SL SUSBO.

Downloading and Running zl mage

1. Open theLinux terminal.

2. Download and run the Cl11_zlmage USB20 on the CoreCommander board.
Y ou will seethe Linux terminal window as shown in Figure 22. Keep this
terminal open.

=1 To know how to communicate with the device using uClinux USB driver, refer
the port_interface.c file located at /Portl nter face directory
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Figure 22 : Linux Terminal running zlmage

Fle Edit View Terminal Tabs Help
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LT LI NIV Y
el rerrizryy N
AN O I I O I AN AWAW,

For further information check:
http://www.uclinux.org/

Command: jpegview PI.jpg

Command: port-interface

Registered interrupt 3 for SLS USB20
Core Enabled ==

USB Opened Successfully =>>

I0OCTLs finished=

Reading file from host application==>
EVENT : USB2ZO ATTACHED
<<< High Speed =>>

EVENT : USB20 RESET
EVENT : USB2@ RESET
<<< High Speed >>>

Running Portlnterface Host Application

To run the PortInterface Host application, follow the steps below:

1. Open another Linux terminal.

2. Browseto thedirectory Portlnterface/Linux/Host_Application/. Y ou will

find Portinterfacefile.
3. Issuethe following command:

./Portlnterface «

4. You will seethe device description. See Figure 23.
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Figure 23 : Linux Terminal Running Portinterface Host Application

File Edit View Terminal Tabs Help
[root@Linux36 Host Application]# ./PortInterface
Device Opened ==

No. Of Devices =1

Description = USBZ.8

Enter your choice (1.Read, 2.Write) :2

Enter file name(10 char max) :1.pdf

File Size = 11881863

Number0fIteration = 2900

Remainder = 3463

Write Finished ==

Enter your choice (1.Read, 2.Write) :1

Enter file name to write to(10 char max) :test.pdf
Writting to file test.pdf ===

fileSize = 11881863

Number0fIteration = 2900

Remainder = 3463

Read Finished >>>

[root@Linux36 Host Application]# l

No o

8.

9.

It prompts for choice (1. Read, 2. Write).

Type 2 to write data on USB device.

It again prompts for the filename which you want to write. Make sure that the
file should be present in the host application directory.

It starts writing data from the file to the device. Y ou will see the result on
Linux terminal as shown in Figure 24

After writing data, again it prompts for choice (1. Read, 2. Write).

10. Now type 1 to read data from the device.

11. Type the file name on which you want to write the read data from the device.
12. New file will be created with the given name at the same directory.

13. Verify both files.

14. Final view of both the terminals will be as shown in Figure 24.
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Figure 24 : Final View of Nios Terminal and Linux Terminal

Nios Terminal Running Zimage Linux Terminal Running Portinterface
on CoreCommander Board Application on Host PC
_
[«]] [root@Linux36 Host Application]# |./PortInterface
USB Opened Successfully === Device Opened >> L"""""‘*“J
No. Of Devices = 1 Running Host
Description = USB2.8 Application
I0CTLs finished> Enter your choice (1.Read, 2.Write) :2
Enter file name(18 char max) :1.pdf
Reading file from host application=== File Size = 11881863
EVENT : USB20 ATTACHED NumberOfIteration = 2980 @
<<< High Speed === Remainder = 3463
Reads data sent Write Finished >>
EVENT : USB20 RESET by the Host Enter your choice (1.Read, 2.Write) :1
EVENT : USB20 RESET Application Enter file name to write to(1@ char max) :test.pdf
<<< High Speed === Writting to file test.pdf ===
fileSize = 11881863
File Size = 11881863 @ Wiites the same NumberOfIteration = 2900 @
data back to the Remainder = 3463
Number of Iterations = 2900 Host Application Read Finished >>>
Remainder = 3463 [root@Linux36 Host Application]# l

Please wait while writting the same file back ====>
Number of Iteration = 2900

Remainder = 3463

Please wait while writting data === (:::)
waiting for the thread to join ===

Writting Finished & Thread Exit..

Exit...
Execution Finished, Exiting

Sash command shell (version 1.1.1)
/> 11

Reading/Writing/Verifying Data from/to the USB 2.0 Device on Windows PC

Downloading and Running zlmage for Windows

Run ClI1_zIlmage USB20.bat file. After successful downloading of zlmage you
will see the Startup screen as shown in Figure 25.

Figure 25 : CoreCommander board Startup Screen Running Portinterface Appl.

Welcome to
Portinterface

Application

UTERANYe N5

www. altara.com www.linearcom

www.slscorp.com

If the USB 2.0 driver is not installed on your PC then New Hardware Found
Wizard will be displayed.
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Toinstall the USB 2.0 driver follow the steps below:

1. Follow the onscreen installation instructions; choose default options.

2. While asking to select the device driver, browse to the directory
\Portlnterface\Windows\Drivers.

3. Click Finish to finish the installation.

To know how to communicate with the device using uClinux USB driver, refer
the port-interface.c file located at \Portl nterface directory.

Running Host Application on Windows PC

1. If the Microsoft Visual Studio 6.0 is not installed on your PC then run
USB RW.exe located at \Portlnter face\Windows\Release. If the Microsoft
Visua Studio 6.0 isinstalled on your PC, then double-click on USB_RW.dsw
located at \Portl nterface\Windows\Host_Application. It opens the host
application project. Run the host application from Visua Studio.

If the device is not properly connected, you will see the following message in
the window. See Figure 26.

Figure 26 : Running Host Application when USB Device is not connected

= C:\Documents and Settings\i dministrator\Desktop\Release\USB_RW.exe
SLS USB Device iz not connected. Press ENTER to exit.._

If the deviceis properly connected you will see the following message in the
window.

52 System Level Solutions



uClinux CoreCommander BSP Debugging Kernel and User Applications

Figure 27 : Running Host Application when Device is connected

o+ C:\Documents and Settings\Widministrator\Desktop\Release\USB_RW.exe

SLS USB Device is connected.. >>
Enter your choice : Read-Write ({1.Read, 2.Writel

It prompts for choice (1. Read, 2. Write).

Type 2 to write data on USB device.

It again prompts for the filename which you want to write. Make sure that the
file should be present in the host application directory.

5. It startswriting data from the file to the device. Y ou will see the result on
Niosterminal. See Figure 28.

After writing data, again it prompts to exit from the application. Select N.
Again, it prompts for choice (1. Read, 2. Write).

Type 1 to read data from the device.

Type the file name on which you want to write the read data from the device.
10 New file will be created with the given name at the same directory.

11. Verify both files.

12. Final view of both the terminals will be as shown in Figure 28 below:

El A

©ONO®

System Level Solutions 53



Demonstrations uClinux CoreCommander BSP

T

8.2

8.2.1

Figure 28 : Final View of Nios Terminal and Host Application Running on Windows

\Documents and Settings\Administrator\Desktop\Release\USB_... !EH
B

SLS USB Device is connected.. >>
Enter pour choice : Read-Write ¢1.Read. 2.Write)
2

'
[ Enter file name : 1._pdf
H File Size = 1386738
MumherOf Interation = 338
For further information check: Reminder = 2282
thttp:/Awuw.uclinux.orgy”
Data Written. Qutside the loop >3>>
[Command: jpegvieuw PI.jpg
iCommand: port—interface

Registered interrupt 3 for SLS_USBZB ELS USB Device is connected.. >>
ICore Enahled >> Enter your choice * Read-sWrite (1_Read, 2_Writed
USEB Opened Successfully >33 il

Enter file name * test.pdf

File Size = 1386738

I0CTLs finished> MHumherOf Interation = 338

Reminder = 2282

[Reading file from host application>>>
[EUENT : USB2B_ATTACHED

K<< High Speed >>>

[EVUENT : USB28_RESET
[EVUENT : USB28_RESET
K<< Hdigh Speed >>>

File Size = 1386730

[EXIT (¥ M> :

Mumber _of _Interations = 338
Remainder = 2282

Please wait while writting the same file hack >>>>>
umber_of _Interation = 8
i 2282

Writting Finished & Thread Exit..
[Exit...
[Execution Finished. Exiting

Sash command shell {(version 1.1.1>
>

If you want to make your own zlmage using given .c filesin the Portinterface
directory, you need to modify thesls cc_bsp_hw_v10 sopc.ptf fileand
recompile uClinux by referring Set System.ptf.

Follow the steps below to modify the .ptf file:
1. Modify the following code at line no 2629

Addr ess_Span = "33554432";
With

Address_Span = "16777216";
2. Modify the following code at line no 2638

Address Wdth = "24";
With
Address_ Wdth = "23";

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
directory:

. Prebuilt_zlmage

Prebuilt_zimage

Prebuilt_zImage directory contains following files:
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o Zzlmage
o sls cc_bsp_hw_v10.sof
. readme.txt

Before going further, please refer the readme.txt.

SD Card Formatting

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

/ >nkdosfs —-I —F 16 /dev/ mtbl kO +«

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 ziImage you can only explore some of the
capabilities of BSP.
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Appendix A. Ethernet Driver

Askernel can only access Ethernet driver, there is not any specific API
to access Ethernet driver. There are different waysto allocate an
Ethernet interface to the driver.

To allocate Ethernet interface to the driver, you have to configure the
interface. Once the interface is configured, user can send/receive
packets into the network.

To allocate an Ethernet interface to the driver, use ifconfig utility.

Example:
/>ifconfig ethO 192.168. 0. 14 nul ti cast
ETHO: Registered SLS MAC interrupt 5

Above example uses Ethernet driver interface ethO with |P number
192.168.0.14. To verify interface settings, use ifconfig utility.

Example:
/>ifconfig
et hO
Li nk encap: Ethernet HWaddr 12:12:12:12:12:12

i net addr:192.168.0.14 Bcast:192.168. 0. 255
Mask: 255. 255. 255. 0

UP BROADCAST RUNNI NG MULTI CAST MTU: 1500 Metric:1

RX packets: 76 errors:4 dropped: 0 overruns: 0
frame: 8

TX packets: 0 errors: 0 dropped: 0 overruns: 0
carrier:0

col lisions: 0 txqueuel en: 1000
RX bytes:0 (0.0 B) TX bytes:0 (0.0 B)
Base address: 0x1000

To ping any PC from Network, connect CoreCommander board to the
Network with RJ-45 cable but if you are connecting a PC to the
CoreCommander then use RJ-45 cross cable.

Example:
/>ping -c 2 192.168.0.13
PI NG 192. 168. 0. 13 (192.168.0.13): 56 data bytes
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64 bytes from 192.168.0.13: icnp_seq=0 ttl =128
tine=0.0 ns

64 bytes from 192.168.0.13: icnp_seq=1 ttl =128
time=0.0 ns

--- 192.168.0.13 ping statistics ---

2 packets transmtted, 2 packets received, 0%
packet | oss

round-trip nmin/avg/ max = 0.0/0.0/0.0 ns
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Appendix B. SD Host Controller Driver

SD Host Controller Block driver can’'t be accessed directly from the
user space. Kernel can manage read/write block. i.e. there is not any
specific API to access SD card Blocks.

To access SD Card blocks, mount SD Card with proper file system
using mount utility. Before mounting SD Card, insert the SD card into
the CoreCommander board.

Example:

>mount -t vfat /dev/mtbl kO /mt <

Example below shows the vfat file system is mounted on the SD card.
Now, user can access Blocks as afile.

Sometimes, when user uses this command on console, mounting fails
and returns with the following message.

Example:
/>mount -t vfat /dev/mtbl kO /mt +
FAT: bogus nunber of reserved sectors

VFS: Can't find a valid FAT file system on dev
SLS SD.

Error occurs due to the file system mounted on the SD Card is
supported by windows only and not by uClinux. To solve this problem
format the SD Card with dosfsin Dos and in uClinux, select mkdosfs
utility from user application in uClinux-dist.

Example
Fi |l esystem Applications --->
[*] nkdosfs
[ ] dosfsck

When you build uClinux, you will get mkdosfs utility in your romfs.
Give following command on the console window to format the SD
card.

Example
/ >nkdosfs -1 -F 16 /dev/ mtbl kO «
nkdosfs 2.10 (22 Sep 2003)
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Appendix C. USB 2.0 Driver

Use SLSUSB 2.0 driver API to open, write and read data to/from the
USB device.

Example below shows how to open the driver.

Example:
usb_fd = open("/dev/usb_20", O RDONLY | O_NOCTTY);
i f(usb_fd < 0)
printf("Sorry, No USB found >>>\n");
el se
printf("USB Opened Successfully >>\n\n\n");

Before reading or writing data to/from the USB device, configure the

driver. To configure the driver, first set al the variables defined in the
following structures and pass the address of these structurestoioctl ()
with appropriate macro arguments.

Structure Definition:
t ypedef union

{
unsi gned int tenp;
struct
{
unsigned int MAX PL_SIZE : 11;
unsi gned i nt TRANSFER FRAME : 2;
char RESERVED3 : 3;
unsigned int SMALL OK : 1;
unsi gned int LARGE K : 1;
unsigned int EP_NO : 4;
unsi gned int EP_STAT : 2;
unsi gned int EP_TRNASFER TYPE : 2;
unsigned int EP_TYPE : 2;
unsi gned int DATA PID : 2;
unsigned int BUF_SEL : 2;
} bi t map;
} EP_CSR;

Table 1: EP_CSR Structure Description

Field Description

MAX_ PL_SIZE Maximum Payload Size
High Speed = 512 bytes
Full Speed = 64 bytes

TRANSFER_FRAME Number of transaction per microframe.

RESERVED3 Reserved
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SMALL_OK 1 - Accept data packets of less than
MAX_PL_SZ (RX only)

0 - Ignore data packets of less than
MAX_PL_SZ (RX only)

LARGE_OK 1 - Accept data packets of less than
MAX_PL_SZ (RX only)

0 - Ignore data packets of less than
MAX_PL_SZ (RX only)

EP_NO Endpoint Number
EP_STAT Endpoint Status
EP_TRNASFER_TYPE | Transfer Type

00 : Interrupt

01 : Isochronous

10 : Bulk

11 : Reserved
EP_TYPE Endpoint Type

00 : Control Endpoint
01 :IN EndPoint

10 : OUT Endpoint
11 : Reserved

DATA _PID These two bits are used by the USB core to
keep track of the data PID for high speed
endpoints and for DATAO/DATAL toggling.

BUF_SEL Buffer Select
00 : Buffer 0
01 : Buffer 1

1x :Reserved

Example:

ioctl(usb_fd, CONFI G ENDPO NT_CSR, &<Structure
Nanme> );

VWhere Structure Name is variable of type EP_CSR

Structur e Definition:

typedef struct

{
unsi gned i nt No;
unsi gned int call_type; /lpolling or irq
unsigned int fn_ptr;
void *ptr;

}Config_Driver;
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Table 2 : Config_Driver Structure Description

Field Description
No Endpoint Number
call_type polling based =1 &
irg based = 2
fn_ptr NULL if call_type =1
User function pointer if call_type = 2
ptr NULL if call_type =1
Buffer Pointer if call_type = 2

Example:
ioctl (usb_fd, USB20_CONFI G DRI VER, &<Structure
Nane>) ; Where Structure Nane is variable of type
Config_Driver.

Structure Definition:

t ypedef struct
{
volatile unsigned int b_size hs;
volatile unsigned int b_size fs;
vol atile char ep_no;
unsi gned char *p_buff;
}Config_Buffer;

Table 3 : Config_Buffer Structure Description

Field Description
b_size hs Buffer Size in High Speed Mode
b_size fs Buffer Size in Full Speed Mode
ep_no Endpoint Number.
p_buff Buffer Pointer
Example:
ioctl (usb_fd, USB20_CONFI G BUFFERSI ZE, &<Structure
Nane>) ;

Where Structure Name is variable of type
Config_Buffer.

After configuring the driver, If you want to define your own error
handler function then you can define and pass the address of the same
function to theioctl(), otherwise you can use the default error handling
function given in the port-interface.c example file located at
/PortInterface.
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Example:

i oct!| (usb_fd, USB20_CONFI G_ ERROR_FUNCTI ON, &<Err or

Handl i ng functi on Nane>);

If you don’t want to use the error handlilng mechanism then you can

omit it.

Now, you can write/read data to/from device using Bulk-in/out
operation by defining appropriate valuesto all the variablesinside

Transfer _details structure.

Structure Definition:
typedef struct

{

unsi gned char ep_no;

unsi gned char Transfer _direction;

unsi gned char *d_Buffer;
unsi gned int size;
unsi gned int d_conpl et ed;
unsi gned char use_dna

} Transfer_details;

Table 4 : Transfer_details Structure Description

Field Description
ep_no Endpoint Number
Transfer_direction Bulk out=1
Bulkin=0
d_Buffer Data Buffer Pointer
size Size of Data
d_completed No. of Data bytes transfered by driver. Default
value is 0.
use_dma DMA Use status
use_dma=1 (uses DMA)
use_dma=0 (driver will not use DMA)

Example:

Transfer _details t_details;
Char Read_Buff[4];

t _details.ep _no = 2;

t details.Transfer _direction =
t details.d Buffer = Read Buff;
t _details.size = 4,

t details.d conpleted = O;

t details.use dm = 1;

1,

ioctl (usb_fd, DATA TRANSFER REQUEST, & details );
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This code will request the host to bulk out 4 bytesin Read_Buff buffer
on endpoint 2 using DMA.

To get more information about USB 2.0 driver AP, refere port-
interface.c example file located at \Demo\Portlnterface.
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