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Section 1. Overview

Section 1.0 Overview and System Requirements

1.1 Overview

The GX-Linux User Guide for building Embedded Linux applications has important tutorial information on how to
use the BSP and tools effectively and jump start the learning process so you can focus on developing your
application. Specifically, this User Guide provides information on how to get the GX-Linux setup with GNU X-Tools
and GX-Linux Board Support Package (BSP) and building applications for the target board. These are the
requirements.

System Requirements for GX-Linux Software BSP Installation

1. Hardware:
Linux OS and Host with an x86 or Intel® Pentium® family processor
keyboard
mouse,
video monitor

2. Linux host OS distribution pre-installed on an x86 computer:
Red Hat® Linux 9.0 or newer (complete install)
Debian (complete install)
Linspire® Linux Developer’s Edition

3. CPU clock rate: 400 MHz or higher x86 PC

4. Recommended system RAM: 256 MB

5. Hard disk space required: 1 GB

6. A network card installed and configured on the host computer

7. RS-232 serial port (female-to-female, 9-pin, NULL modem cross-over or a hub for Ethernet connection)

8. Ethernet cross-over cable for standalone configuration or two standard UTP patch cables for a LAN /
Workgroup configuration.

1.2 Components of the GX-Linux Enterprise Edition

The GX-Linux Enterprise Edition package includes a single compact disk (CD-ROM) loaded with GNU X-Tools,
documentation, GX-Linux BSP source and example programs, plus a second CD-ROM with Visual X-Tools IDE.
Go through the installation and initial setup procedures in the next section, and then go to Section 3 to get started.

e Cogent uSBC OEM board and breakout board with power supply, null modem serial cable, and cross-
over Ethernet cable

e Linux kernel v2.6.x sources for the target processor

e glibc and stdlibc++ libraries (pre-built) — a full C/C++ library for Embedded Linux users on ARM/XScale
platforms

e Busybox on a ROM filesystem with basic system utilities and example applications

e GX-Linux Master Makefile for building everything in the BSP

e Bootloader utility for starting Linux on MicroMonitor boot ROM

GX-Linux User Guide m 7



Section 2. Installation and Setup

Section 2.0 Installation and Setup

This section covers a number of procedures to install all components of the complete Microcross GX-Linux solution.
Note: GX-Linux kernel can only be built on a Linux Host Platform.

Section 2.1
Enterprise Edition Installation and Setup on a Linux Host Workstation

Section 2.2
Uninstall GX-Linux

8 m GX-Linux User Guide



Section 2. Installation and Setup

2.1 Enterprise Edition Installation and Setup on a Linux Host Workstation

The installation procedure for the Enterprise Edition is a simple command line procedure. We assume that all
requirements in Section 1 are met and that you have a Linux host OS running on your workstation or server before
getting started with this installation. All commands are done from the Bash/xterm shell in Linux.

Stepl.
Insert the GX-Linux distribution CD into your host computer's CD-ROM drive.
Step 2.
Start a Bash/xterm shell and login as root (or use su).
Step 3.
Mount the GX-Linux distribution CD on the CD-ROM drive using the mount command,
Example:

# mount -t 1s09660 /dev/cdrom /mnt/cdrom

# exit
The system will announce that it has mounted the CD-ROM as read-only. Note: On some Linux systems, the CD-
ROM will be mounted by an automounter, which means using mount in step 3 is not required, or the procedure may
need to be modified to accommodate non-standard Linux distributions or a machine with multiple CD-ROM drives
that have differing naming conventions.
Step 4.
Select or create an install directory on your Linux host machine, preferably in your /home/<user-name> directory
or a directory where you have full permissions. We call this the install directory because the build directory will be
untarred to this directory. The build directory is named gxlinux-<ed> (either gxlinux-ent or gxlinux-

pro), and when you untar the GX-Linux BSP tarfile, it creates this build directory at the point of install. The Build
contents for GX-Linux are shown in Table 2.2.

Table 2.2 Enterprise Platform Build Directory

Directory / File Name Description of gxlinux Enterprise Platform Build directory

addons Directory contains sound programs and Microwindows sources

busybox Directory of BusyBox utilities

config Default Linux target configuration files.

examples Directory of 22 example applications that are built and copied into the rootfs
filesystem (/usr/bin) and one Visual X-Tools example project.

linux Directory of the kernel source tree.

Makefile Master makefile

rootfs Directory of root filesystem

system.cfg File created at make time that stores configuration settings (BOARD and
ARCH).

varetc Directory contains the filesystem etc and var directory contents; the etc directory
contains the system configuration files for the host, and the var directory
contains logs, lock files and process specific data files.

Table 2.3 shows the source directory contents; there is only one file that is needed to install: gxlinux-
<ed><ver>-<board>-bin.tar.gz and the next step shows how to install this tarfile.

GX-Linux User Guide m 9



Section 2. Installation and Setup

Table 2.3 Source Directory (src) on CD-ROM

Source File Name Description
gxlinux-ent-<ver>-<board>-<date>.tar.gz | GX-Linux Enterprise Edition BSP

Step 5.

Browse the CD-ROM src directory to get the complete filename (format is gxlinux-<ed><ver>-<board>-
<date>_tar.gz).

Example with notional names: Installing GX-Linux BSP

e Open an xterm/Bash shell.

e Mount the GX-Linux CD-ROM if it is not already mounted.

e Do Not use su or root privileges for this next procedure. Issue the following commands as your
user name to create a build directory:
$ cd /home/<user-name> (other other install directory)
$ tar xvzf /mnt/cdrom/src/gxlinux-ent-vl.0m-csb535fs-20060710.tar.gz

Note: You might need to substitute the right path to the CD-ROM if your system differs from the standard CD-ROM
mount pathing. The build directory gets created at the point you install the GX-Linux BSP and is named gxl inux.

Step 6.

Install your GNU X-Tools Linux Toolsuite per instructions in the README of the CDROM; then, continue here to set
your permissions on the host Linux operating system so you can write to /usr/<target-alias> directory and
have su privileges modifying library and header directories.

Example using the arm-linux toolsuite (substitute <target-al ias> and <user-name> accordingly)

Open an xterm/Bash shell

Login as su or root

# chown -R <user-name> /usr/arm-linux

# chmod —-R 775 /usr/arm-linux

With an editior like vi, edit as root user the Zetc/sudoers file to add your user name to the super users list. An
example follows. Enter two lines below the sudoers file's user alias specification (assuming a Red Hat Linux
sudoers file);

Defaults:<user-name> timestamp_timeout=-1

<user-name> ALL=CALL) ALL

Now save sudoers file and exit from root

# exit

At this point, the BSP and toolsuite are installed and permissions are set. Next, go to Section 3 to configure the
target board, serial interface, network settings, and then run GX-Linux and example applications on the target
single board computer.

2.2 Uninstall GX-Linux

Linux Host
To remove a previously installed version of the GX-Linux BSP software, issue the following command. WARNING:
Before removing the tree, be sure to backup any files you want to keep.

10 m GX-Linux User Guide



Section 2. Installation and Setup

$ cd /<peer-dir-to-gxlinux-<ed>>
$ rm -rf gxlinux-<ed>

GX-Linux User Guide = 11



Section 3. Getting Started

Section 3.0 Getting Started

Below are the names of the appropriate sections for getting started with your Enterprise Edition.

Section 3.1
Getting Started with GX-Linux on a Linux Host

Section 3.2
MicroMonitor Boot ROM and Startlinux Familiarity and Tips

Section 3.3
Sound Example with SOX (if supported by the target board)

Section 3.4
Telnet Usage with Target Board
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3.1 Getting Started with GX-Linux on a Linux Host

Board Connection and Initial GX-Linux Bootup
Make physical connections per the diagram layout in Figure 3.1. If connecting to a hub on a network, disregard
connecting an Ethernet cross-over cable. To get the target board booted up and communicating with your host
Linux computer, you will need to configure your serial port and MicroMonitor before loading GX-Linux binaries.

Step 1. Setup Serial Terminal

Section 3. Getting Started

If you do not have a serial terminal program running on your host machine, you will need to install one. We

recommend a serial terminal program such as minicom or similar, which can be downloaded over the

Internet.

e Connect the Cogent provided null-modem serial cable to the target board and host computer.
e Configure your serial terminal program to connect to the target board using the following settings:

38400 baud

8 data bits

No parity

1 stop bit

no flow control

e Connect the power supply to the board, and the serial terminal should show the MicroMonitor startup banner
and the uMON> command prompt.

Figure 3.1 Diagram of Board Connections to Host Computer

Keyboard Mouse Monitor AC Power

ETHO

——Ethernet cross-over cable

COM1
ttySO

Host
Development
Computer

Step 2. Setup uMON

Null modem serial cable

Serial 0 Ethernet
Cogent CSB6xx/9xx | 12VDC Power
Target Board
P/S
AC Power

You have two options to setup the network file, monrc, in MicroMonitor: manual settings and DHCP/BootP.
Consult your system administrator if you need help in determining your network settings.
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Section 3. Getting Started

Manual network settings: The settings shown are notional and are for reference of the procedure only. Use the
uMON command line interface to your serial terminal session to enter these commands.

UMON> set —c (clears monrc memory)
UMON> set IPADD 192.168.0.110 (1P address)

UMON> set NETMASK 255.255.255.0 (network mask)

UMON> set GIPADD 192.168.0.250 (gateway IP address)
UMON> set —F monrc (saves settings to monrc)
UMON> reset (reboots)

DHCP/BOOTP network settings: Follow this example and enter the commands using your serial terminal uMON
command line interface.

UMON> set —c (clears monrc memory)

UMON> set IPADD DHCP (or DHCPv or DHCPV or BOOTP)
UMON> set —F monrc (saves settings to monrc)
UMON> reset (reboots)

Select only one for IPADD setting
DHCP  No verbosity enabled
DHCPv Limited verbosity enabled
DHCPV Extreme verbosity enabled
BOOTP Runs BootP

IMPORTANT: After configuring the network settings and initiating the reset command, the target board will re-boot
MicroMonitor. Notice that in the serial terminal interface that the new IP address is displayed; if the new IP address
does not show up on the display, go back to the previous step and make the necessary corrections to monrc.

IMPORTANT: When using DHCP/BootP, the new IP address should be annotated in your notes, because you will
need this IP address for loading GX-Linux files via TFTP. If your DHCP/BootP server assigns a different IP
address every time you reboot MicroMonitor, you may want to consider manually setting the network IP address
while in the development phase of your project, because the IP address is a key parameter to your TFTP
communications between the host development platform and the target board.

Step 3. Modify Environment Variables

Open Visual X-Tools or another editor and edit the master Makefile in the build directory. The build directory is
gxlinux directory created at installation time. Edit configuration variables as follows:

ARCH = <arch-of-target> (i.e., arm, mips, ppc, etc.)
BOARD = <boardxxx> (if not set, enter the uSBC name — e.g., ¢sb637, csh625, mx2lads, etc.)
TGTIP = <IP-address> (enter the IP address assigned to the target board in the last step)

Optionally, you can modify the other configuration variables that apply, but the three most important are the
ones above.

Step 4. Make All
Start an xterm/Bash shell, change directory to the build directory and issue the following command:

$ make all (the system configures and builds everything for the target board)
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Section 3. Getting Started

If there are any build or install errors, make sure the toolsuite and BSP were installed correctly per instructions in
Section 2. If you still have problems, contact Microcross support at +1.478.953.1907 or support@microcross.com

Optionally, you can try and troubleshoot your configuration by using the Makefile to build in incremental steps.

Step 5. Load Binaries and Startup Script

This step assumes that the target board is powered up, connected to Ethernet, and uMON prompt is displayed in a
serial terminal. From the build directory in xterm/Bash, issue a make command that will load the GX-Linux binaries
and startup script (we assume you assigned the target board an IP address and edited the makefile, connections
are made and board is powered on).

$ make load

Three images should start loading onto the board — see the serial terminal interface for upload responses in
MicroMonitor. The images loaded are as follows: 1) zImage (kernel); 2) romfs. img (ROM root filesystem); and 3)
startlinux (startup script).

Step 6. Reset and Boot Linux

Press the board reset switch once the files have completely transferred. From the serial terminal window, issue the
following command:

UMON> startlinux (this script calls the Linux kernel and filesystem to execute)

The Linux kernel should uncompress and mount a ROM filesystem. If there are any errors, reset the board and
repeat this step. Occasionally the kernel aborts on a bootup due to a corrupted flash file system. Follow steps in
the MicroMonitor tips section to issue a command (UMON> tfs clean) to defrag the flash file system.

The Linux startup script is set with a Tiny Filesystem attribute that makes startlinux an executable like a batch
file in DOS. To change this attribute so that you can automatically boot with query into Linux with a query to stop
after MicroMonitor boots up, issue the following command after boot up of MicroMonitor:

UMON> tfs —feB cp startlinux startlinux

WARNING: -feB is case sensitive and if you use a lower case b in the switch option, you will not be able to boot
into UMON again without re-flashing through the JTAG, which is complicated and time consuming. To change the
attribute back to manual boot, substitute —-fe in place of —feB in the above command above.

Step 7. Run Example Applications

When the GX-Linux boots to a Linux command shell prompt, you can enter the following commands in the serial
terminal to get acquainted with all of the example programs loaded in the /usr/bin; each example file has a .x
file extension. In the serial terminal command line interface window, issue the following commands:

# cd /usr/bin
# Is (shows all examples; to execute examples, perform the next step)
# hello.x (executes hello world program)

There are approximately 20 other programs that can be executed in the same manner, and each filename ends in
-x extension. Tryout as many of the examples as you wish. Read the next section to become more familiarized
with MicroMonitor.
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Step 8. How to Add Your Own Applications

The fastest way to get your own application on the target board is to copy your application — named with a . x file
extension -- into the rootfs/usr/bin directory, which is under the build directory, and issue the following
command in the xterm/Bash shell:

$ make romfs (rebuild the ROM filesystem)
$ make load (reload your images to the target board)

After uploading three files to the target board (startlinux, zImage, and romfs.img), you can manually start GX-Linux
by issuing the following commands in the serial terminal (uCon / Hyperterminal / Minicom):

UMON> (get a command prompt after upload)
UMON> reset (get the board in a refresh state)
UMON> startlinux (Linux boots to a user prompt #)

Alternatively, you could startlinux with NFS, so you have read/write privileges — see Section 3.2.2.

On the target board in the Zusr/bin directory are 24 example programs that can be run from the serial console
interface. Issue the following commands:

# cd Zusr/bin
# Is

You can see all 24 examples; they have a . x file extension on them. To run each example, issue the by-name
command:

# pascal.x

# double.x
# Float.x
# hello.x
etc..

Step 9. Useful Linux Commands

# cat /proc/cpuinfo
Shows information such as bogomips, architecture, and manufacture information.

# cat /proc/partions
Shows all of the mounted device partitions with major and minor number assignments.

# reboot
Reboots system into uMON.
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3.2 MicroMonitor Boot ROM Startlinux Familiarity and Tips

MicroMonitor is the boot ROM that comes with each Cogent development board. It is very useful in initializing
hardware, starting serial and Ethernet services, and creating a tiny filesystem to store the embedded Linux startup
binaries. Moreover, MicroMonitor facilitates loading the GX-Linux binaries using TFTP services or XModem
through the serial port. We will focus on the TFTP (across Ethernet) transfer solution due to the size of the images
and time it takes to load binaries.

3.2.1 Manual TFTP Up-Load Procedure

Microcross ships each board pre-configured with the Linux script, startlinux, and two binaries: zImage (kernel)
and romfs. img (root filesystem and Busybox utilities). To up-load your newly created versions, follow the steps in
this section. The up-load address, <target-ftp-address>, is that of the target board.

Reload startlinux Startup Script
To reload startlinux script on the target board, you have three options to control your linux bootup:

1. Load startlinux for manual bootup (requires serial connection to use the uMON command line
interface to execute startlinux):

$ cd <build-dir>/boot
$ ttftp <target-ftp-address> put startlinux startlinux,e

2. Load startlinux for autoboot with abort query:

$ cd <build-dir>/boot
$ ttftp <fFtp-address> put startlinux startlinux,eB

3. Load startlinux for autoboot without abort query —warning — there is no way to recover an
error without disaster recovery efforts using a JTAG emulator to reload MicroMonitor into RAM and
then write back to flash.

$ cd <build-dir>/boot
$ ttftp <target-ftp-address> put startlinux startlinux,eb

Change startlinux Attribute Options

There is another option to change startlinux script flags without having to reload startlinux again by using
the serial UMON command line interface. Microcross’, startlinux, is preloaded with the e flag attribute set,
which is the manual boot up setting. Two other boot options are available and can be set issuing one of the
following commands:

1. Autoboot with abort query (case sensitive).
UMON> tfs —feB cp startlinux startlinux
2. Autoboot without abort query (case sensitive) — WARNING — there is no way to recover from an error
without disaster recovery efforts using a JTAG emulator to reload MicroMonitor into RAM and then write

back to flash.

UMON> tfs —feb cp startlinux startlinux
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MicroMonitor training material is available by Microcross. Here is a link to more information / documentation:
http://www.microcross.com/html/micromonitor.html. Also, there is a MicroMonitor User Manual in CD-ROM docs
directory.

Reload zImage Procedure

Similarly to the upload procedures above, you can add the zImage - Linux kernel — to the TFS on uMON.
$ cd <directory-linux-zImage-binary>
$ ttftp <target-ftp-address> put zlmage zlmage

Reload romfs.img Procedure

Similarly to the upload procedures above, you can add the romfs. img - root filesystem and Busybox utilities — to
the TFS on uMON.

$ cd <build-directory>
$ ttftp <fFtp-address> put romfs.img romfs.img

To rebuild any component of this BSP, refer to Section 5 for details.
3.2.2 Useful Startlinux Commands
A. How to manually use startlinux at the uMON prompt:
1) romfs.img - ROM Filesystem startup is the default
UMON> startlinux
2) nfs Root Filesystem

UMON> startlinux nfs <server IP address> <NFS Path>
Example: startlinux nfs 192.168.0.215 /home/gxlinux/rootfs

3) usb Root Filesystem
UMON> startlinux usb
4) mmc (or SD) Root Filesystem
UMON> startlinux mmc
5) cf Root Filesystem
UMON> startlinux cf
B. How to automate the use of startlinux scripts to autoboot the target board:

To make a startlinux custom script to autoboot, add the eB attribute to the file. To add this attribute from a serial
terminal connection to uMON, do the following:

UMON> tfs -feB cp startlinux startlinux
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A user can create a script that calls another script, too; for example, create a script named startl inuxnfs and
put one line of code in it:

startlinux nfs 192.168.0.215 /home/gxlinux/rootfs

Copy this script into the TFS (umon Tiny File System) and set attribute to eB as described above (READ
WARNING below). A host command to accomplish this follows:

# ttftp <TGTIP> put startlinuxnfs startlinuxnfs,eB

This command assumes you copy the script from the host to the TGT. A similar script can be created for USB, too,
but cannot coexist with another autoboot of GX-Linux in the TFS. See user manual for details. To stop boot of
Linux, press any key immediately after power on.

WARNING: eB is case sensitive, and if you use a lower case eb, you will not be able to boot into uMON again.

Loading uMON will require re-flashing through the JTAG, which is complicated and time consuming -- save your
backdoor boot option by NOT using eb.

3.2.3 Other Useful MicroMonitor Commands

UMON> tfs Is List files in the Tiny File System

UMON> tfs clean Defrag the Tiny File System without deleting files

UMON> tfs init Delete all files and defrags the Tiny File System — requires network setup
UMON> tfs rm <file-name> Delete a specific file named <file-name>

UMON> help Shows all of the available commands

UMON> help <command-name> Shows specific help on command name

UMON> set Shows all settings in memory

uMON> flash info Shows all flash sectors and which ones are locked and erased

uMON> flash unlock x-y Unlocks sectors x (lower bound) to y (upper bound)

UMON> flash erase x-y Erase sectors x (lower bound) to y (upper bound)

The MicroMonitor User Manual is located in the docs directory on the GX-Linux CD-ROM and also on the
Microcross website. The Microcross website URL for updates to MicroMonitor source code and user manual are
located here: http://www.microcross.com/html/micromonitor.html

3.3 Sound Example with SOX (if supported by the target board)

Issue these commands after GX-Linux boots and the serial console is live:

# cd /opt/snd-example
# cmix vol on max
# sox -b -u -r 8000 -c 1 microcross.wav -t ossdsp /dev/dsp

Listen to the audio file.
You can use another audio mixer called aumix:

# aumix -v +100
# sox -b -u -r 8000 -c 1 microcross.wav -t ossdsp /dev/dsp
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All programs (sox, aumix, and cmix) can display their help screen with the command and '--help’ to display options.

e.g.
# sox —help

3.4 Telnet Usage with Target Board

The BusyBox utilities are setup for a Telnet configuration. In Zetc/init.d/rcS is one line that instructs the
system to run telnetd; the line is telnetd —1 /bin/sh and can be disabled by removing or commenting out
the line in rcS.

To invoke a Telnet session, simply open a shell on your Linux host computer and input the following:

# telnet <board-ip-addr>
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Section 4.0 Visual X-Tools Example Application Project

The following steps describe the operation of the Visual X-Tools with an example Embedded Linux program for the
target board. The example shown can be replicated for any of the other examples described below. The example
program was created with the Visual X-Tools wizard.

4.1 Hello Example Program

This section briefly goes over the standard hello world program that talks to the console via libc-xflat.so using printf
statements.

Step 1.

Startup Visual X-Tools IDE from a desktop icon or Bash/xterm shell. See the Visual X-Tools IDE icon in Figure 4.1.

Vv

Yisual ¥-Taoals

Figure 4.1 Visual X-Tools IDE Icon
Step 2.
Click on Project]|Open Workspace.. from the menu. Navigate to the following directory:
. ./<build-directory>/examples/vxtools-hello
Open the workspace file hel lo.vxw and go onto the next step.
Step 3.

On the Visual X-Tools menu click on Build]Set Active Configuration.. and select either Debug or
Release.

Step 4.

On the Mini Toolbar (see Figure 4.2), click on Clean & Build Projecticon.

e

Compile Clean Build Clean& PRun GHU-X  Windows Visual GDB  Clear
Binaties Project Build Debugger Bash3hell Command Debugger Process Buff

Figure 4.2 Mini-Toolbar Description
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These commands are also located under the Build menu. The Build window at the bottom of Visual X-Tools
shows the verbose output of the build. After completion of the build, go to the next step.

Step 5.

If you selected the Debug Active Configuration in Step 3, then click on Build]Copy Debug Image to
Examples Dir.

If you selected the Release option for Active Configuration in Step 3, then click on Build|Copy and Strip
Release to a Binary Image, then click on Build]Copy Release Image to Examples Dir.
Step 6.

Issue the following commands in xterm/Bash shell for rebuilding the romfs.img filesystem and replacing the
existing version on root filesystem.

$ make install-apps romfs
$ make load

To get more specific information on how to use Visual X-Tools, consult the Visual X-Tools User Guide.

--- END OF EXAMPLE PROGRAM ---
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Section 5.0 Making Modifications to GX-Linux

Every developer will have to make at least one or more modifications to GX-Linux, and depending on which Edition
you are working with, the steps may vary slightly.

5.1 Modifying GX-Linux Enterprise Edition

5.1.1 GX-Linux BSP Components

The software downloaded to the target hardware is comprised of various components, listed below:
e Bootloader (UMON)

e Linux kernel (Linux)
e Target file system
The target file system itself consists of various components:
e Linux file system framework including glibc libraries
e Development applications (Busybox, tinylogin, tftp, etc)
e Loadable kernel modules

e Other applications

5.1.2 Building All of the Components
All of the GX-Linux BSP components can be built using the following commands:

$ cd <build-directory>
$ make all

glibc (Ent): zImage (~1.2Mb), romfs.img (~4.3Mb), and startlinux (~1.3 kb) — size will vary as apps apply.

5.1.3 Building All Components Excluding Examples

All of the examples can be built using the following commands:
$ cd <build-directory>
$ make distclean
$ make config system

The above step builds everything. To add your own example applications after building the system, follow the
procedure below, Building Your Own Applications.

5.1.4 Building Your Own Applications
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We assume you already performed at least a preliminary build of the kernel, library and root filesystem with
BusyBox. You can build your own applications, load them into Zusr/bin (or any other directory) and run them on
the target uSBC:

e Build your application(s) and name the binary executable with a . x file extension (recommended).
e Copy your application files into the <bui ld-directory>/rootfs/usr/bin directory.

e Re-build the ROM filesystem, and reload the target board via TFTP (assuming the target board is powered
on and connected to your network), issue the following commands:

$ cd <build-directory>
$ make romfs
$ make load

If you have any load errors, make sure your target IP address is correct in the Makefile (located in build directory).
5.2 Changing the Kernel Configuration

5.2.1 Configuration Files

The Linux kernel supplied with your BSP is pre-configured and ready for use. If your project requires components
that are not contained in the default GX-Linux kernel, you may want to change the kernel configuration. The kernel
configuration is expressed in two files: (1) the .config working copy and (2) kernel-conf master backup copy.
The working copy is retained at . . . Zgxlinux/linux/ .config; the master backup copy at:

.. ./gxlinux/config/<csbxxx>/kernel-conf.

The configuration file is read and modified by xconfig, described below. After running xconfig, another derived file,
.. ./gxlinux/linux/include/linux/autoconf._h is created. The autoconf.h file is included by most kernel
source files to control which features are built.

5.2.2 Changing the Working Configuration

Changing the GX-Linux kernel configuration requires changing the .config working copy. It should not be modified
directly, but rather it should modify it using the steps below. In this procedure, we use make ARCH=<arch>
xconfig to modify .config. Note: We assume that you have the QT components from the KDE development
package installed before using xconfig.

1. Type the commands below to initiate xconfig:

$ cd <build-directory>/linux

$ make ARCH=arm CROSS_COMPILE=arm-linux- menuconfig
Or alternatively:

$ make ARCH=arm CROSS_COMPILE=arm-linux- xconfig

WARNING: By leaving the ARCH off of “make menuconfig” or “make xconfig”, the system will default to
x86 configuration and saving this configuration will corrupt your kernel build environment (goto 5.3.2 if
this happens to restore your pristine kernel configuration).
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2. The menuconfig/xconfig will display all of the kernel options and their current settings. Menuconfig/xconfig
will allow you to change any kernel setting. Be sure to save your changes before you exit from menuconfig
or xconfig. With the menuconfig/xconfig session complete, you can build the new GX-Linux kernel as
follows (assuming arm for purposes of this example):

$ cd <build-directory>/linux
$ make ARCH=arm CROSS_COMPILE=arm-linux- oldconfig
$ make ARCH=arm CROSS_COMPILE=arm-linux- vmlinux

If the build is successful, the resulting kernel image can be found in the Linux directory:

<buld-directory>/1inux/vmlinux -- an ELF object format

3. After confirming a proper build of vmlinux, perform the simple update of the master config file.
$ cd <build-directory>
$ make SaveCfg
(saves the . config file to the master config file to the config/<xxxxxx>/kernel-conf file)
Now you can use the master configuration and build system with confidence that the kernel will build. Go to

the root build directory and perform the usual ‘make config’ and ‘make system’ to get everything built as usual.

5.2.3 Resetting the Kernel to the Default Configuration (disaster recovery)

Should you want to return to the GX-Linux default settings, you can accomplish this with the steps below (assuming
the ARM in this example, but can be extended to MIPS and others):

1. $ cd <build-directory>

2. $ make distclean

3. $ cd linux

4. $ make ARCH=arm CROSS_COMPILE=arm-linux- mrproper
5. $ cp arch/arm/configs/<name_of defconfig> .config
6. $ make ARCH=arm CROSS_COMPILE=arm-linux- oldconfig
7. $ make ARCH=arm CROSS_COMPILE=arm-linux- vmlinux
8. $cd ..

9. $ make SaveCfg

Note: In step 5 above, you need to insert your architecture if different than
arm and the name of the _defconfig you are using. Some examples are as follows:
csbh637_defconfig
csb535fs_defconfig
csb735_defconfig
mx2lads_defconfig
mx2ladse defconfig

5.2.4 Customizing the Kernel Configuration

If you find that your particular needs cannot be met using the available kernel configuration options, you may want
to modify the make xconfig scripts that control the configuration session. The particular file that controls the xconfig
program presented above is at:

LJgxlinux/linux/arch/arm/config.in
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5.2.5 Modifying Kernel Loader Address

If you want to specify exactly where you want your kernel to load and make everything behave relative to this load
address, there is one parameter that has to be changed in the kernel source tree. Here is a summary of the
changes for four GX-Linux target architectures currently in use:

ARM / XScale Location in Source Tree

Machine Type AT91RM9200 gxlinux/linux/arch/arm/mach-at91rm9200/makefile._boot
Machine Type i.MX gxlinux/linux/arch/arm/mach-imx/makefile.boot

Machine Type PXA gxlinux/linux/arch/arm/pxa/makefile_boot

5.3 Changing the Target File System

The directory structure under ../gxl inux/rootfs is the master file system structure used to create the target file
system. Files can be installed into the target file system by simply copying them into the appropriate sub-directories
under ..Zgxlinux/rootfs. The target file system is built by default as a compressed romfs. img file system
using genromfs.

5.3.1 Adding Content to the Target File System

You can configure the target file system with additional content not included in the BSP's default target file system.
The following steps illustrate two methods that can be used to put new applications into the target file system. In
these illustrations, the application is the "Hello, World" example.

1. The following steps compile and install the "Hello, World" example into the target file system image on the
Linux development workstation.

$ cd <build-directory>/examples/hello
$ make apps install-apps romfs

The make romfs. img target command creates the target file system image as <bui ld-
directory>/romfs. img, which is the file we downloaded to the target hardware using the uMON
bootloader.

5.4 Putting the New System on the Target Hardware
5.4.1 Putting the New System on the Target Hardware

Once you have created a new BSP component (a new kernel image, a new file system image, and the uMON
startl inux script), the uMON bootloader can be used (a) to download the components into the target hardware's
SDRAM, (b) to save the component in FLASH memory, and/or (c) to boot the new system. The steps below
describe the general procedure to accomplish this. See the uUMON documentation or Section 3 of this User Guide
for more detailed instructions.

1. Power cycle the target hardware. Start your serial terminal that is connected to the target board, and if
configured correctly, you should get the uMON prompt.

2. From xterm/Bash shell, change to the build directory and issue make load to download the new kernel,
file system, and startlinux script to the TFS.
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3. Issue the startlinux script on the uUMON command line in the serial terminal.

The startlinux script is a uMON script that executes the required uMON commands to boot the Linux
kernel with the right configuration. The configuration values in startlinux were auto-generated by the
GX-Linux BSP Configuration Tools according to the values selected using the BSP configuration tool.

The Linux kernel and file system image must have been saved to TFS prior to executing the startlinux
script. Further, the startlinux script will require that the Linux kernel and file system image have the
same names in TFS as they did on the Linux workstation. The startlinux script should be stored on
TFS with the "executable script" attribute enabled (the make load command automatically handles this).

5.5 Read-Only and Read-Write File Systems
5.5.1 ROMFS File System

The default file system used in the GX-Linux BSP is not a permanently writable file system. Anything written to the
romfs will be lost when the target hardware is powered down. Compact Flash, SD/MMC, USB Pendrives and other
permanent memory storage devices can be used as permanent storage for your filesystem and/or data. You can
also create an NFS mounted root filesystem on your network and simply access it using the startlinux script or
at Linux run-time.

5.5.2 NFS Mounted Root Filesystem

To mount an NFS read-write root filesystem, you need to have a server setup for NFS mounting. The procedures
to perform this task are beyond the scope of this User Guide and should be done by a competent Linux system
administrator. The administrator needs to create the NFS server in a location on your network that you can place
your rootfs directory on and have the correct dev directory. When you make all, two sets of devs get created:
1) initial set of pseudodevs for romfs. img; and 2) final set of devs for rootfs to become a NFS mountable
root filesystem. The pseudodevs are all prefixed with @ symbol, while the real devs are not. Two pieces of
information are important to use GX-Linux with an NFS mounted filesystem: 1) the NFS server IP address; and 2)
the NFS roofs path on the server. Recall that rootfs is part of the build directory in gxlinux. You can copy
this directory after make all and put it on another machine for mounting to, or you can simply make your host
system an NFS server and add the path to rootfs in the GX-Linux build directory.

Once the target filesystem is mounted via NFS, then applications can be written or modified under this filesystem,
which is visible after the next power cycle. In this scenario, the target filesystem is not hosted in the target hardware
but rather on a hard drive of a remote Ethernet connected machine, typically your Linux development workstation.
How to Mount Using an NFS Server after Bootup Using the romfs.img
Issue the following command:

# mount —t nfs —o nolock <ip-address>:/<dir-to-mount> /mnt/nfs

Example

# mount —t nfs —o nolock 192.168.0.2:/home/james/gxlinux/rootfs

/mnt/nfs

# cd /mnt/nfs
# Is
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How to Start GX-Linux with NFS Mounted Automatically or Manually from the Startlinux Script

Setup of Server

There are many versions of Linux and GUI environments to interface with. The example we show uses Red Hat
Enterprise Workstation v3/4. Here are the steps to setup an NFS server on the host machine (assuming a Linux
OS is booted and running Red Hat Enterprise v3/4).

Step 1. Click on ‘Main Menu|System Settings|Server Settings|NFS’

Step 2. Enter root password

Step 3. Click on ‘Add’

Step 4. Enter the ‘Directory’ path or browse to it: e.g., /home/james/gxlinux-535/gxlinux/rootfs
Step 5. Enter host(s) address with netmask as follows: e.g., 192.168.0.0/255.255.255.0

Step 6. Click on basic permissions: ‘Read/Write’

Step 7. Click ‘OK’

Step 8. Click on menu ‘File|Quit’

Step 9. Click on ‘Main Menu|System Settings|Server Settings|Services’

Step 10. Enter root password

Step 11. Click on ‘NFS” and ‘Restart’, which are on the same dialog page; NFS should report started successfully
Step 12. Click on ‘File|Quit’ and resume your startlinux activity

e.g., umon> startlinux nfs 192.168.0.113 /home/james/gxlinux-535/gxlinux/rootfs

The developer has a number of options as to how to automate the mount of an NFS server, but the most common
way with GX-Linux is to setup environment variables in uMON to point to the server IP and path, and then issue the
startl inux command or build an automated script and set it with autoboot with query attributes.

1. Add two monrc Environment Variables: NFSSERVER and NFSPATH
= UMON> set NFSSERVER <IP-ADDRESS>
= UMON> set NFSPATH /path/to/rootfs
= UMON> set —Ff monrc
= UuMON> reset
2. Manually Start Linux from Serial Terminal
=  UuMON> startlinux nfs $NFSSERVER $NFSPATH
3. Autostart Linux from uMON Bootup
= UMON> edit —feB startlinuxnfs

=  UMON> 1
=  UMON> startlinux nfs $NFSSERVER $NFSPATH
=  UMON> .
= UuMON> q

= UMON> reset (autostarts with query into linux with NFS mount)
= # reboot (reboot from Linux to query uMON — hit any key to stop Linux boot)
4. Modify Autostart File Attributes to Manual Start Attribute with TFS Copy Command
= UMON> tfs —fe cp startlinuxnfs startlinuxnfs (the —fe gives the file an
attribute for executing a script)
= UMON> reset
= UMON> startlinuxnfs (start Linux nfs mode manually)

The procedure in 3 and 4 above can be done also for a startlinux without NFS; simply omit nfs
$NFSSERVER $NFSPATH from the command line in the Autostart procedure. If there are any errors, consult your
system administrator for help, or manually modify startlinux in the .\conFig\$(BOARD)\ directory on the
host workstation to hard-code your NFS settings (NFSSERVER and NFSPATH); reload the script into the uUMON
