APPENDIX |

Installation of Gentoo Linux on Soekris

1. Before start

This is an installation guide for Soekris using Gentoo Linux. Actually, there are a lot of different ways we

can use such as PXE boot with NFS filesystem, embedded Linux installation and so on. But in our case,

because we have to use university’s DHCP servers and switches, we cannot use PXE boot for our Soekrises.

So, we decided to install embedded Linux on each Soekris, and we keep searching a better way to manage

whole Soekrises together conveniently. If you check some other web-pages (check 5. Web-pages related

with OS installation of Soekris), you can see other better methods which are more suited to your

environment. We made this installation guide by referring all other people’s work.

2. Something you need

A computer as a server: We use Gentoo Linux as an operating system of our server.

Soekris : This should be assembled with all modules you need such as MiniPCls, antennas and
cables (see APPENDIX I1)

Power adapter of Soekris (sold separately. If you would like to use PoE instead of using power
adapter, see APPENDIX 111)

One cross Ethernet cable or two direct Ethernet cables and one switch to connect between a
computer and a Soekris by Ethernet

One serial cable: (9holes, Female) ------ (9holes, Female). This is for displaying the terminal from
Soekris. If you don’t have any serial port on your computer, you can use a USB port, but you
need a USB-SERIAL convert cable and this serial cable together.

Internet connection for downloading Gentoo Linux installation files

&/

-14 -



3. How to Configure a Server with Gentoo Linux

3.1. Server System Specification

e Desktop computer from DELL

e Intel Pentium4 with Gentoo Linux OS (We use Gentoo Linux OS for a server and each Soekris.
You may need to have background knowledge about Gentoo Linux. Please check the web-site;
WWW.gentoo.org)

e Kernel version : 2.6.17.6

e Version of Gce : i686-pc-linux-gnu-3.3.6 (currently default gcc version is 4.1.1. You may be able
to use gcc-4.1.1 for whole process of below. If you would face any problem with gcc-4.1.1, we

recommend you to install lower version of gcc like gcc-3.3.6.)

3.2. Soentoo
About

Soentoo is originally from http://soentoo.sourceforge.net/. The author (johannesbaue) of Soentoo stopped

updating his code for the new version of each Gentoo installation file. So, based on the author’s work we

modified Soentoo for our own purpose with Soekris net4826. We will provide a modified Soentoo.

Step 1: Grabbing the files
You first need to download some files (besides the Soentoo files). This would be:
e Gentoo Stage3-Installtion file (e.g. from here)
e Gentoo Portage snapshot (e.g. from here)
e  Akernel (e.g. from here)
e Akernel patch (which fits your kernel, from here) Only needed for kernels <= 2.6.11

In my example, 1 will use the following files:
e Gentoo Stage3-Installtion: stage3-x86-2006.0.tar.bz2
e Gentoo Portage shapshot: portage-20061226.tar.bz2
e Acurrent kernel: linux-2.6.18.tar.bz2

*  Akernel patch: | don’t use kernel patch because | used recent kernel version.

Make a dir like “/root/soentoo”, and place all files you downloaded in there

tabak soentoo # pwd

/root/soentoo

tabak soentoo # Is

Soentoo-0.05.tar.bz2 linux-2.6.18.6.tar.bz2 portage-20061226.tar.bz2 stage3-x86-2006.0.tar.bz2
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Extract all Soentoo files into the directory

‘ tabak soentoo # tar xfj Soentoo-0.05.tar.bz2

Step 2: Configuring the Soentoo Setup

This really is easy. Change to the "Soentoo-0.05" directory and type "./Configure_Soentoo":

tabak soentoo # cd Soentoo-0.05
tabak soentoo # ./Configure_Soentoo

You'll need to have "dialog" installed for this to work (which you are very likely to already have).

Alternatively, you can edit the "Stagel.conf" and "Stage2.conf" configuration files, which are pretty self-

explanatory. There will be three configuration screens which | will explain in detail:

Item
Stage3-Image
Portage snapshot

Kernel

Kernel patch

Hostname

Network name

Soentoo Configuration

Please enter the configuration data below:

Stagel-Configuration
Stage3-Image: ldtage3- x86- 2004.3. tar .bz2
Portage snapshot: portage-20041115. tar.bz2
Kernel: linux-2.6.8.1.tar.bz2
Kernel patch: net4801.kernel.patch 2.6.8.1

Stage2- Configuration
Hostname: soekris
Network name: soekrisnet
IP-Address: 172.17.5.158
Subnet Mask: 255.255.255.0
Broadcast- Address: 172.17.5.255

< 0K > <Cancel>

First dialog (version of each files may be different)

Description
Enter the filename of the Gentoo Stage3 image you downloaded.
Enter the filename of the Gentoo portage snapshot you downloaded.
Enter the filename of the Linux kernel source tree you downloaded.

If you'd like to patch the kernel you downloaded, enter the filename to the patch
here. If not, you can leave this field empty. Patching with the appropriate Soekris

Kernel patch is highly recommended, though.

The hostname of your Soekris box, i.e. how your box will be called on the

network. (You can change this later)

The domain name of your Soekris box, i.e. how the network is called on which
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your Soekris box is connected to. (You can change this later)
IP Address The IP address of ethO (e.g. 192.168.1.123). (You can change this later)
Subnet mask The subnet mask of ethO (e.g. 255.255.255.0). (You can change this later)

Broadcast address  The broadcast address of ethO (e.g. 192.168.1.255). (You can change this later)

Soentoo Configuration

Package selection:

| [x]fnet-firewall/iptables@IPTables firewal

[X] net-www/apache Apache webserver
dev-php/mod_php PHP
dev-db/mysql MySQL database
net-misc/dhcp DHCP Server
net-misc/dhcped DHCP client
net-misc/fakeident Fake identd Serwer

<Cancel>

Second dialog

The second dialog lets you select what packages you want to install. You will need to watch the overall size
of the distribution yourself as it may well exceed 128MB when you select everything. In my case, | select
iptables, dhcp and dhcpd.

Soentoo Configuration

Boot loader configuration:

Host view
Boot device: [/dev/sda
Boot partition: Jdev/sdal
Soekris view

Boot partition: /dev/hdal

File system

Selected file systen:

< 0K > <Cancel>

Third dialog

Item Description
Host view boot device In our case, just type “/dev/had”
Host view boot partition In our case, just type “/dev/hdal”

o o This is the partition which your Soekris will boot from from the Soekris's
Soekris view boot partition ) .
perspective. In our case, just type “/dev/hdal”
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) | use ext3 here. You'll of course have to take care of the correct
File system ] .
formatting of the partition yourself. In our case, use “ext2”

Also note that in the third step of the configuration nothing is written to any bootsector or whatever. So
during configuration you can't break anything on your harddisk. This is just a nice interface to configure
[etc/lilo.conf and /etc/fstab in your Image directory. However, as soon as you run lilo, you should be sure

these settings are correct!

Step 3: Bootstrapping Soentoo

This is almost as easy as configuration: Just type in your Soentoo-directory

tabak soentoo-0.05 # ./Create_Image

And it will magically install itself! The setup has very little verbosity. If you would like to know more and
watch the installation process, you can switch to another terminal and follow the files
"Soekris_Stagel_Debug.log". You can do so by typing

tabak soentoo-0.05 # tail —f Soekris_Stagel Debug.log

As soon as the Stagel-installation is finished, it will automatically switch to Stage2 (e.g. chrooting to the

created environment, emerging packets and so on). You can then follow the installation progress by typing

tabak soentoo-0.05 # tail —f Image/soekris/Soekris_Stage2_Debug.log |

The whole process should somewhat look like

Emerging
Emerging de

could be

joe [/home/joessSoekris]: []
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Step 4: Customizing Soentoo

When it all went fine, you have a working Soentoo in the “Image/" path now. You can chroot to the

environment by issuing like

tabak soentoo-0.05 # cd Image
tabak Image # chroot.
tabak / #

From there, you can emerge packets you'd like to additionally have or remove files which you don't want to

have on there.

Step 5: Stripping Soentoo

In order to make Soentoo really tight and small, there are stripping scripts included. If you are installing on
a hard disk and don't need to care about the space, you can skip this step.

Do the stripping only after you've done everything else! You will not be able to emerge anything anymore
after this point, as portage itself will be removed. You might want to backup the whole "Image/" tree in
case you want to change something and don't want to re-emerge all packets. As soon as you're ready for

stripping, chroot to your new environment and type:

tabak / # cd /soekris
tabak soekris # ./Strip_Image

Please make sure you're really in the right environment! This is very important. Although there are a
number of safety features installed, I do not want you to strip down your "real” Gentoo installation. This
would be quite unfortunate... So please ensure you're really chrooted to your Soentoo-tree (see step 4).

The whole process should somewhat look like
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Exit from chroot

tabak soekris # exit

Finally, our Soekris file system is ready now.
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4. Copying The System to The Target

Step 1: Server Setup

Now that our base system is ready it is time to configure your server to boot the Soekris over your local
network. (NOTE: This is all done outside your chroot environment!! )

Firstly you need to adjust your dhcp settings.
I use dnsmasq as | find it easier for a basic network setup all | had to do was add to the bottom of my

[etc/dnsmasg.conf file.

dhcp-boot=/pxelinux.0,SERVER_NAME,SERVER_IP

Next we emerge a tftp server..

tabak ~ # emerge tftp.hpa

Once it is installed | adjusted my /etc/conf.d/in.tftpd to read:

# letc/init.d/in.tftpd

# Path to server files from

INTFTPD_PATH="/tftpboot"

INTFTPD_USER="nobody"*

# For more options, see tftpd

INTFTPD_OPTS="-u ${INTFTPD_USER} -l -vwvvvv -p -c -s ${INTFTPD_PATH}"

Next create a directory called tftpboot:

tabak ~ # mkdir /tftpboot

Then start tftp

tabak ~ # /etc/init.d/in.tftpd start

Now there are plenty of different ways to get your soekris board to boot off the network but to make life
easy | used the LEAF distribution from http://leaf.sourceforge.net. On their website find the newest version
of pxeinstall.tgz file.

Then unpack it into /tftpboot:

tabak ~ # tar xvfz pxelinux.tgz -C /tftpboot
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Next copy the net4501 file to default

tabak ~ # cp /tftpboot/pxelinux.cfg/net4501 /tftpboot/pxelinux.cfg/default

Next we have to configure the default file

tabak pexlinux.cfg # emacs /tftpboot/pxelinux.cfg/default

All you should need to change is the IP address to the IP address of your server. You may have different
baud rate settings so adjust them as needed.

My default file shows below

serial 0 19200

console 0

timeout 0

ipappend 1

append console=ttyS0,19200 reboot=bios

default pxe/linux rw initrd=pxe/initrd.Irp init=/linuxrc root=/dev/ram0 boot=/tftp/192.168.0.1
LRP=etc.inittabs,hdsupp,wget,smbmount

Next we need to be able to see the console output of the soekris, you can use minicom.

Step 2: First steps with the Soekris

You need hook up a null-modem cable to the serial console and to the serial port of your PC. Before
plugging in the power cord into the Soekris box, start a terminal application on the PC (I use minicom for
that purpose). Configure it so that its baudrate is at 19200 Baud, 8 Databits, no parity and 1 Stopbit (19200,
8, N, 1).

Step 3: Copying the System To the Target

When its booting hit Ctl-P and it will drop you into a command line, and type

> boot fO

This will tell the soekris to boot off the network adaptor
It will then try and load pxelinux, if it says file not found then there is something wrong with your setup.

Once LEAF has booted and you had a login, just type ‘root' to login.

Run fdisk to make a linux partition

pxe# fdisk /dev/hda
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Make whole /dev/hdal linux partition

Command (m for help): p
Disk /dev/hda: 128 MB, 128057344 bytes
8 heads, 32 sectors/track, 977 cylinders
Units = cylinders of 256 * 512 = 131072 bytes
Device Boot Start End Blocks Id System

Command (m for help): n
Command action
e extended
p  primary partition (1-4)
p
Partition number (1-4): 1
First cylinder (1-977, default 1):
Using default value 1
Last cylinder or +size or +sizeM or +sizeK (1-977, default 977):

Using default value 977

Command (m for help): w

The partition table has been altered!
Calling ioctl() to re-read partition table.
Syncing disks.

pxe#

We now need to prepare the harddrive so type:

> mkfs.ext2 /dev/hdal

This will then create the filesystem on your embedded flash disk.
The mount it with:

> mkdir /mnt/hdd
> mount /dev/hdal /mnt/hdd

Step 4: Copy filesystem image to Soekris

For soekris (destination), you need to change ‘/target/dir’. If you are in target directory, then “.” would be

enough.

pxe# nc -l —p 2342 | tar —C /target/dir —xz -

For server (source), you need to replace target_box by its ip address.

tabak Image # tar —cz * | nc target_box 2342
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Then, you can see that net LED starting blinking. After about 5~10min if net LED doesn’t blink at all, data

transfer is done.

pxe# chroot
pxe# lilo

Then, you can see message

Added Soentoo *
pxet exit
exit

pxe# reboot

Then reboot the Soekris. You should see how the RAM counts up to the amount you have and then, after
the correct boot device was selected see the LILO prompt. You won't have to do anything, it will start

booting itself. As soon as you start seeing kernel messages, you've done it!
comBIOS ver. 1.24 12 Copyright (C Soekris Engineering.
net4801

0128 Mbyte Memory CPU Geod 5 Mhz

SanDisk SDCFB-128 LBA 980-8-32 125 Mbyte

0 (build os2)

g Monitor.
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When you then ssh to your box, this will most likely look like

Step 5: General information about the setup

The box is by default configured so that ethO has the IP you selected during configuration. sshd is also
automatically started, so you can immediately start ssh-ing to your box. There's by default no user
configured, just "root" (who may also log in at the serial console). The default password for the "root™ user
is "soekris".

You can write some commands which should be started during booting time at the end of ‘/etc/profile’.
Add ‘mount / -o remount,rw’ under ‘/etc/profile’ to prevent that filesystem is mounted by read-only. You
can edit text by NANO editor. The size of VI or EMAC is too big to install for Soerkis.

Step 6: Installation of New Software

Currently we keep working on how to install new software easily. Because we installed only basic software
and removed all parts for installation or upgrading software for the minimized filesystem of Soekris, we
cannot directly install or upgrade software on Soekris. However, we probably have to install some other
software for various experiments later. For applications, currently we are using NFS (Network File System)
for all Soekris to share a compiled application on a server. Using the filesystem inside ‘/Image’ before
stripping, we can install or compile a new application by ‘chroot’. Then, we can move the binary files to
one specific directory which is connected to other Soekris by NFS. When we compile and install a new
application, if we can modify ‘./configure’ file or ‘Makefile’, the created binary file can be placed in the

specific directory automatically.
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Web-pages related with OS installation of Soekris

e http://www.soekris.com/support.htm

e http://soentoo.sourceforge.net/

e http://forums.gentoo.org/viewtopic-t-511777-highlight-soekris+4826.html

e http://www.ultradesic.com/index.php?section=21

e http://wiki.antlinux.com/pmwiki.php?n=AntLinux.LinuxOnSoekris#LinuxOnSoekrisLinks

e http://andersdrengen.dk/?page id=41

-26-



