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Overview

• Introduction to LAN boot

• OpenSLX Project

• Booting over WAN

• Demonstration



Motivation Network Booting

• Provide flexible Linux systems easy to 
administer

• Separating the administration of hardware 
and software

– Centralized management of software

– Hardware can easily be replaced

• Dynamically change the default system to 
boot



Traditional LAN-Boot

• Client gets IP 
Configuration from 
DHCP; additionally 
the next-server and 
filename directives

• Clients is requesting 
the filename from 
next-server via 
TFTP 
(e.g. pxelinux)



Traditional LAN-Boot

• (optional) depending on the configuration a 
boot menu can be displayed

• Kernel and Initial-
ramfs are  
fetched

• Bootprocess is 
started



OpenSLX - Motivation

• Booting a kernel over the network is only half 
of the way

– The initialramfs has to be modified to setup 
the hardware and mount the root 
filesystem over the network

– The rootfilesystem itself has to be modified

=> OpenSLX is simplifying these tasks



OpenSLX - Workflow

• A reference client is cloned (slxos-setup)

– That means: content of the rootfilesystem is 
copied to the server

• The rootfileystem gets modified and provided 
over the network via NFS, NBD 
(slxos-export)

• Initialramfs is generated and placed on the 
tftp server together with the kernel and a 
freshly updated pxe menu 
(slxconfig-demuxer)



OpenSLX Boot



Limitations of LAN-Boot

• PXE is embedded in the network hardware – 
no modifications possible

• You have to control the DHCP and TFTP 
Server (in some scenarios this is not 
possible)

• TFTP is not secure

• TFTP uses UDP – unreliable and slow over 
long distances

• You're bound to the local network



Concept of WAN Boot

• To get rid of these limitations we replace the 
PXE part of the LAN Boot with a minimal 
Linux System

• It's responsible for

– the initial network setup

– the selection of the OS we want to boot

– configuration 

– start of the “real” system (through kexec)



Components - WAN-Boot



Preboot Environment (PBL)

• Small Linux system - containing:

– Optimized Kernel with support for the most 
common network adapters

– Initialramfs based on busybox

– Framebuffer GUI to replace the PXE menu

• Size: ~20MB

• Delivered via PXE, USB, HDD, CDROM, ..



Framebuffer GUI

• Replaces the PXE menu and adds features like per 
user configuration

• Based on QT Embedded

• There is no actual GUI – just a browser view based 
on WebKit

– Modifying the GUI is easy – only the webpage has 
to be changed; no recompilation needed

– Fancy HTML5 and CSS3 is possible

– JavaScript extended with some functions (for 
example to push files from the server to the client)



OSConfig Server

• Webapplication managing

– bootable systems

– individual user configuration

– global configuration

– access rights

• Two views, for

– PBL (accessed through the framebuffer GUI)

– Admins/Users (accessed with a browser)



OSConfig Server



OSConfig Server



OSRootfs Server

• Still in planing phase

• Responsible for sharing the root filesystems 
for every bootable system

• When finished it should support sharing 
filesystems via

– NFS

– Network Block Devices (NBD, DNBD, 
DNBD2)

– Maybe more in far future (DAV, SMBFS, ..)



Big Picture – WAN-Boot



Conclusion

• Due to the fact that the actual menu is fetched 
 from a central webpage, it's really easy to  
change the default system to boot 
dynamically

• This allows the on demand selection of the 
bootable system by time, hardware, 
location, etc.

• In combination with wake on lan tasks like 
automated backup of local harddrives or 
anti virus scans during night are possible



Links & Contact

OpenSLX:
http://lab.openslx.org/projects/openslx

English Wiki:
http://lab.openslx.org/projects/openslx/wiki/WikiStart-en

GitWeb (for various projects including OpenSLX, 
vmchooser, fbgui, ..):
http://git.openslx.org

Current development of next major OpenSLX version (in 
German only):
http://lab.ks.uni-freiburg.de/projects/preboot

Contact:
sebastian.schmelzer@rz.uni-freiburg.de

http://lab.openslx.org/projects/openslx
http://lab.openslx.org/projects/openslx/wiki/WikiStart-en
http://git.openslx.org/
http://lab.ks.uni-freiburg.de/projects/preboot
mailto:sebastian.schmelzer@rz.uni-freiburg.de
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