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How to use this book
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Why we wrote this book
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The lab
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1 See Chapter 5, Lab layout .



The machines
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The network
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Chapter 3

Background
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Starting from
scratch

What goes in a lab?
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What is an Operating System?
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What is Linux?
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Charging for Free Software
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Which operating system is best?
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What is a distribution?
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Where it all began

Academic computer science background
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Linus Torvalds
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Open Source Software
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Open Source Culture
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Why do people do this?

 �
�
���
�&�����
�����%�)����9���&
�������������
,�"��
&��
�
$�
����
��������
��
(��
�����'�������%������

!��������'���)��+%������
����+��'����&�����%���������
��
�
�����)��������,�#��
�����������+�(���)
����



��
�����
�
����
�!����
�
���������
��%����������

&

���(�&����
����
��)�
�����''��
������(���,��
(�
����
�(�&&������(
��
�����!���������������)����
!��+��������
�&

���(�&����
����
��������
�
��

���,

Open Source in education
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3 This paragraph is from wizzy.org.za/article/articleview/4/1/3.



Chapter 4

Getting a lab

Steps involved
in getting a lab
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Drawing up a business plan
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The lab in community
context

Clusters of schools
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Chapter 5

Lab layout4
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4 See tuXlab room layout from the Shuttleworth Foundation’s site.
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A coach screw.

Stone guards
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Non-concrete ceiling security
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Door security
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Angle iron and bracket.
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A barrel type lock.

Alarm system
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Infrastructure

Specifications for desktops
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Wall brackets and centre aisle
framework
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Specification for server cabinet
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Electrical requirements

Specification of electrical wall
points
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This is a cross section
of a Surfix-type cable.

A wall mounted socket, exterior and interior.
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Sub-distribution electrical board

 �
���)*
�����)������)���
������
�)
�'���

�!����
����
�
�+��
�����
(����%��'��
>���

,���&�$�&�&��'�'��

!�����������(+
��������
�)
�(���
(�

������
�(��(���%
��
�
�(��(��(���������
�)
�����
(�

�)��������&�
(��(����)�
�+
�,

Network infrastructure

Switch cabinet
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5 See Chapter 8, Networking for an explanation of what switches do.



Trunking running under the desks.
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Network trunking
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Cabinet to house switches.
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Chapter 6

Thin-client computing
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What is Thin Client
Computing?
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A ‘fat client’ lab, with the workstations doing processing and the
server taking it easy.
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A ‘thin client’ lab, with the server being kept busy by requests from
workstations.



Linux Terminal Server
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How the lab works
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Benefits

Easy maintenance
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Cheap hardware
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Less theft
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Mobile desktops
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Data easy to back up
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Hardware
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The front panel of the switch shows a light for every network cable
that’s been plugged in. The light shows whether the link is up,
whether there is traffic and what its speed is.

The cables from the workstations all terminate at the switch. If you
don’t label them, they get very hard to tell apart!
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Things to look out for
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Sources for second hand equipment
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Thin Client configuration
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Chapter 7

Software components
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Wizzy server
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8 See wizzy.org.za/article/articleview/18/1/3
9 See wizzy.org.za/article/articleview/4/1/3
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A USB memory stick, a wireless antenna and a USB hard drive that
plugs into a USB plug on a laptop or a PC.
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Benefits of a Wizzy server
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11 See wizzy.org.za/article/articlestatic/19/1/2/
12 See wizzy.com/wizzy/mail.html
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OpenOffice.org
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Chapter 8

Networking
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File sharing
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Watch out for this one, it only
looks innocent.

If you’re lucky, the floppy will
let you know when it’s broken.
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Servers and clients
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Equipment
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Switches / Hubs
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Cabling
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An RJ-45. A crimping tool.
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Building the network
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Cutting the cables

 �
�'����������������


����
�%�������(�����
�(�)�
�����
��
�����������
��
�����%���������
�(��&���������9�
(�)�
*(���
�,� ��
������%�&
����
���
�
�����(
�'��&���

)�$�!�
�
���
��!��(��!����)
��������

������
�'����
��
(�&���
�����
�(����!,�0#������%��������<��)%���
�
�!���
)
�'������!���'�!��+��������,1���9��
���
��������
���

(�)�
����
�'�'�������%���
����&��+���
��
�����!�����
��
(
��'�&��+�������
,
 ��+

����������������

%�!���
���&
�����������


&��+�������
�����

���'����
�(�&���
��!��(����
�(�)�

���&
����'��,���)
����
���!�����������
��
��0�����������



���
���!���%�A%�����
��1%���
���)
��
�(��(�&���
����
����!�!��������&)
��0���������������
��5�����B%���

�����1,�@�(
��������
���
�����
���(�)�
����
�(����!%
����(���'����
�����������
����
���
������)�������
����

�(����)�
>�
���(�)�
�!������
�
�����(
�)
�!

���!�
!��+���������0���&����%������!����)
�5���&&1,
-���
�������
�(���������
�(�)�
��������
������

�
�����%���+
�(��
����+

����
�(�)�
��'���
�(����!
���
��
�,�A��
�������
�(�)�
��'�������!����
��
������
)��
�
%�������&��+�������
,������
���
�
�
��'���

)��
�
�0��
��!��(��
�
1�������
�(�)�
�
�
��!����)

���
��
�,�@����
����
��
�
%���
�
�
��!���������'��&
��
������
��������
�����
��,
A
��

����
�(�)�
��'��&���
��!��(�������


!��+��������%�����������


����(�����(����
��'�'��
�
�
�,� �
�
���
���

����(���
(����
��
��
�0�1������

�!��(�%���
������������+����
��
��&������
��!��(�
�,

Laying the cables
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Crimping the cables
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LANs and WANs
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Cross-over CAT-5 cable.

Straight-through CAT-5 cable.
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A Wide Area Network.
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Chapter 9

Server configuration

Wizzy
configuration
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Software used by the Wizzy server
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Wizzy as a classroom server
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Dynamic Host Configuration
Protocol
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LTSP configuration
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The superuser
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Developing a backup
procedure
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Chapter 10

Downloading the internet
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15 See http://wizzy.org.za/article/articlestatic/19/1/2/
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The internet as school
library
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17 Incidentally, this emphasises the importance of a public domain.
Current legislation in the United States effectively allows work to be
kept out of the public domain indefinitely. This is bad news for future
generations.
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Chapter 11

Open source Educational
Software
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The KDE Edutainment
project
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18 The following overview comes from the first edition of
TUX&GNU@school (fsf.europe.org/projects/education/
tgs/tagatschool1.en.html).
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Chapter 12

Advanced topics
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Incorporating your Linux
lab into an existing
Windows network
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Community WANs?
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Alternate sources of
information

�'�
����
��
����(
��&
�����

���� ���
��!%������
	
�������	
�����	
����������
���
����
���(�������������
��<��)�(����
�%��������(�������$���
��9���������������

���(
���������!���������>�
������,�-������&

����
�(
%������
�
�����
�(��
'�����'��&����


>�
������%���
�
����������
���
$������)�
�'�������'

$�
���+��!�

�
���
���������(
,�A����
���&
����
���
����������'�>�
������������+%���
�
�!����)
�&���
�
!)�
����+����>�
����������������!����)
��)�
���
���!
�;������
����
��
����%�������
� ����������
����L

�����%���
������
�C����%��������
���
������
���������,

���$���%$��%$&�,

���$��(�!$��%$��$&�,%��%,



Programming, running each
other’s scripts
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19 Of course, it’s always possible to trick someone into running a script
that will damage their data. This is how many viruses work. Rather
than trying to manage this through technology, in the classroom
situation it’s probably better to teach learners that it’s better to help
one another (and keep backups in case things go wrong).
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Chapter 13

Problem solver

Introduction
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20 This section incorporates the tuXlab Troubleshooting Guide by
Jonathan Carter (version 1.0, December 2004).
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Basic overview

TuXlab Network Topology
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Thin client startup process

2 ����������������!��(������������(��
��%����
�
���
��!
��@���
�'� 
���0�@� 1,� ���������
������!�
�

�������&������

���&)
���(�������%���
������&��
�����
���.&%�.A%����1$�����
��
���
���,

2 �'�
����
��@� ����(�&��
�

%�(�������������
����
����
������
�!��+�(��
9��)�����F@H�0������&&�)�

F
�
*@����H
&���1,� ����������&������
(
��'�&
*
&���������
��
�!��+�(��
����������!����(�&���
����
)����'��&���
��
�!��+,� �
��!��&
���
���'�)������
�''���
��
�!��+���
�(���

�D��
�)������
��<D�0��
*
)����
<
(������D������&
��1,��'������

���
��'���
�

!��
�%���
��������
�!��+�(��
����(��'����

,

2 �'�������
�!��+�(��
�

�
(�����(���
(���������
�!��(�%����!�������
&�������
��(��'�����
��
��
�������
�?��,��?��������
������(��
��9��!����'��������.���&
�
�
;���
��
�'��
�&
;�E��
�&
�����

�
������������
(���)������;/� �
��
��
��!������
�����
���
�����
(��
�������

�
��%�(���

�������0���
��
�������(��1
�

�
��,��'��������(��
���������(+��������������%���
�'�
��&
�����������
��!��(�������%�)�����
��
��
�

�
��9���
����
%����������������

���%�����?�����
�����������������
��
��
�,

2 �?����
������
������(��
����������������
���
�" �
0"��
� ����'
�������(��1����
�!����
���
�����$

��������	)�<�����(����.�� 		�



	���������������

+
��
��0��'��
�(���

�vmlinuz.ltsp1�'��&���

�
��
�,��'��������(��
����
������(+��
�
%���9���'�
���
���)�
&�!������
�" ���
��
�������'��
!����)��(+���
��
�" ������,��
��������
�" ���
��
���������)
���
�����

�����&���(����K

2  �
��
$����
��������������((
��������'��
����
&���
��
��
��
����
��C"��0C
�!��+�"��
�����
&1,� ������
��
�'��
����
&���������������(��
������
����)��������$
�'�
����
�+
��
�����
%���
�(���)
�'���
������

�
��
�����/opt/ltsp/i386,

2 <�H��������
�<���������H����
������
�,�����
�
�
��
�������(�����
�����
�'�(
�0E#�1�'��&���
��
��
����
����������(��
��,��'�<�����
�
��9�������%���9���'�
�
)
(���
�E�H�0E��&
���������H����
�1����9�
�����������,� ����������&�����!�
�
���
����)�
&
��
���'������
������
���(�

��!�������<�(�����,

Troubleshooting common
tuXlab problems

Thin client stops at “Searching for
DHCP”
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# /etc/init.d/dhcpd restart
Stopping DHCPD [FAILED]
Starting DHCPD [SUCCESS]
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Thin client stops at “Loading
vmlinuz.ltsp…”
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# /etc/init.d/xinetd restart
Stopping xinet [SUCCESS]
Starting xinetd [SUCCESS]
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Thin clients have grey screen
showing only an X cursor
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Thin client displays message “Link
cable error”
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Thin client screen goes black or
fuzzy at startup
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/opt/ltsp/i386/etc/lts.conf
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[A1:00:08:53:F1:01]
XSERVER = cirrus
X_MODE_0 = 800x600
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# ifconfig
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eth0 Link encap:Ethernet HWaddr
00:10:A4:7B:A7:CC

inet addr:192.168.0.50
Bcast:192.168.0.255
Mask:255.255.255.0

UP BROADCAST RUNNING MULTICAST
MTU:1500 Metric:1

RX packets:0 errors:0 dropped:0
overruns:0 frame:0

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

collisions:0 txqueuelen:100
RX bytes:0 (0.0 b) TX bytes:0 (0.0 b)
Interrupt:11 Base address:0x4c00
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Thin client freezes / reboots
regularly
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SWAPFILE_SIZE = 32m
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Mouse doesn’t move
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[00:08:A1:48:F1:08]
X_MOUSE_PROTOCOL = “microsoft”
X_MOUSE_DEVICE = “/dev/ttyS0”
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X_MOUSE_PROTOCOL = “PS/2”
X_MOUSE_DEVICE = “/dev/psaux”
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Keyboard doesn’t work
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Known issues

Thin client capabilities
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Known software issues
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Troubleshooting reference

How do I get access to a terminal?
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# ssh server
The authenticity of host ‘server
(192.168.0.254)’ can’t be
established.

RSA key fingerprint is
9e:8e:0e:9a:88:b9:a0:1e:0c:80:15:41:54:47:dd:fa.

Are you sure you want to continue
connecting (yes/no)?
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How to reset the root password
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# passwd
Enter new UNIX password:
Retype new UNIX password:
passwd: password updated successfully
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21 GRUB is the Grand Unified Bootloader, so called because various
alternatives existed with different strengths and weaknesses. GRUB
was written to try and take the best from them and make the choice
of a bootloader less of an issue.

Briefly, the bootloader is the first software program that runs
when a computer starts. It is responsible for loading and transferring
control to the operating system kernel (see Chapter 3, What is an
Operating System?). You can read more about GRUB in the FSF
software directory (www.gnu.org/software/grub/).
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lts.conf walk-through
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[default]
SERVER = 192.168.0.254
XSERVER = vesa
#used to be s3, changed to vesa on 10
December 2004 by Jonathan

�����
��
(������)��
%���
���C�����

�
����'���
�����$
�
�&������
��
������
�����192.168.0.254%���
���



'�����
�������
���
��'��������(��
��������
�����vesa,
 �
���������
������(�&&
��%�!��(��
$��������������

�
����������(����

�'��&�s3����vesa,�-�
�
�
�
�����)�
%�������������
������'�����
�(����
���������
(�&&
�������!
��%����!
�������

���'����������
�'���

��
�
��
��'���
�(����
,

X_MOUSE_PROTOCOL = microsoft
X_MOUSE_DEVICE = /dev/ttyS0
X_kb_Symboles = us(pc101)
X_kb_Layout = us
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USE_XFS = N
LOCAL_APPS = N
SCREEN_01 = startx
SCREEN_02 = shell
USE_NFS_SWAP = Y
SWAPFILE_SIZE = 24m
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RCFILE_01 = usb
RCFILE_02 = floppyd
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SOUND = Y
SOUND_DAEMON = esd
# SOUND_DAEMON = nasd
VOLUME = 75
SMODULE_01 = sb io=0x220 irq=5 dma=1
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#60 hz resolutions:
X_MODE_0 = 1024x768 65 1024 1048 1184
1344 768 771 777 806 -hsync -vsync
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[00:08:A1:F1:EE:01]
X_MODE_0 = 800x600
LOCAL_APPS = N
USE_NFS_SWAP = N
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Further reading

tuXlab support process
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Where to source hardware from
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Additional resources
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Chapter 14

Getting the most from
your lab
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