The Linux Terminal Server Project (LTSP)

The Linux Terminal Server Project (LTSP) is computer software developed by the open source community. The software allows many low-specification, cheap computers known as clients, to connect to a more powerful server computer across a network. Diskless clients are able to boot across the network using the server to provide the operating system and software applications. 

LTSP products have several advantages: they are licensed under the Gnu General Public License, which means, among other things, that the product is free to use. While all computers are fully functional, the clients don’t have any moving parts. The only hard drive required is installed in the server; all the clients share access to it. Since hard drives are item most likely component to fail in a lab, reducing the total number of hard drives should make the lab cheaper to run. Since the amount of memory and the speed of the processor needed to run a thin client are each lower than a traditional, stand-alone computer, older computers can be made to run with a degree of performance they would otherwise be unachievable.

K12LTSP : Terminal Server and Diskless Clients
K12LTSP is just one version of an increasingly common build known as LTSP. These products work in a special way: one fast, high-performance computer called a server does all the work for several slower, low-capacity computers called thin clients or dumb terminals, each of which is connected to the server via a network. Think of it as a train: one engine pulls all the carriages behind it, but they all move at once.  
K12LTSP is an operating system and set of applications that can run on many computers at once. It is specially designed for school environments (the K-12 refers to the grades from Kindergarten to Grade 12 –  the final secondary school year in South Africa and many other Southern African countries.; the LTSP stands for Linux Terminal Server Project). 

K12LTSP includes a set of applications along with the operating system upon which they run.  The K12LTSP software includes:

OpenOffice, a suite of productivity programs such as word processing and spreadsheets;

Nautilus file manager, an open source equivalent to Windows Explorer

Mozilla browser with Java(tm) and Flash (tm) support, to browse the internet

Ximian Evolution E-Mail, to send and receive email, as well as manage contacts

Adobe Acrobat Reader, to read pdf files

K-Office, a suite of programs supplementary to OpenOffice

Gimp, the Gnu Image Manipulator, a graphics program

AbiWord, a quick word processor.
Product Description

LTSP can be installed on any number of Gnu/Linux distributions. Linux comes in different distributions, or bundles of software much in the way the same common household item is sold under different brands.  Common distributions include Red Hat, Debian, SuSE and Mandrake. 

K12LTSP runs on the Fedora distribution, an offshoot of Red Hat. Other LTSP models that have been designed for schools include SkoleLinux, developed in Norway, and available with English language support, and OpenLab, an LTSP build developed by DireqLearn, a South-Africa based communications and education company. 

K12LTSP is available for download from K12LTSP.org, or they can be mailed anywhere for US$15 (although shipping outside the U.S. may not be included). Documentation, installation directions, configuration tips and links to related websites are all available from the project site. More documentation, also applicable to K12LTSP, is available on the installation discs themselves. They can be read from any computer before installation. 

Netday South Africa has offered to burn CDs of K12LTSP for the replacement cost of the four CDs that comprise the software. Edward Holcroft, executive director of Netday, can be contacted via email at Edward@netday.org.za.

An organization called Raspberry (http://www.raspberry.co.za) offers to courier installation CDs of common distributions of Linux to customers in South Africa, but it currently does not offer K12LTSP. It may be possible to arrange for K12LTSP to be delivered as part of the same service; Raspberry may also arrange for CDs to be shipped outside of South Africa.

Otherwise, LTSP packages for all standard distributions can be downloaded from the project website, http://www.ltsp.org. Documentation is available from the site as well; the instructions are aimed at a computer-literate audience, but the number of tips, commands, explanations, as well as the comprehensive, step-by-step troubleshooting guide make it required reading. In the same way that it’s not essential to be a mechanic to drive a car, it’s not essential to understand every last concept about LTSP to be able to implement and fix it. 

Nevertheless, there’s a chat site, directly accessible from a browser or IRC (internet relay chat) client, where LTSP experts offer live assistance. It can be accessed from ltsp.org. The founder and lead developer, as well as a number of other experienced users, are available for live help every day, particularly during U.S. working hours. The site even includes a pictorial guide that shows how to log on to the IRC channel where users can get assistance. An archived mailing list documents previous support problems. 

K12LTSP: Specifications.

The terminal server and thin clients used in an LTSP installation have specific but not stringent hardware requirements. Core to the idea of an LTSP lab is the concept of centralizing effort and investment in the server, as a means of reducing and standardizing the amount of maintenance on all the machines in a lab. Consequently, the build of the server should receive considerable attention.

Essential to all LTSP builds are three things: the powerful central computer, called the server, the client computers, and the network, which includes both Ethernet cabling and a hub or switch through which every computer is attached to the server.

Server Specifications:

The speed of the processor, the amount of RAM and the size of the hard drives on the server determine the number of thin clients that the lab can support. K12LTSP currently recommends the following setup

For 5 clients, the following build is recommended:

Processor: Pentium III 1GHz (1000MHz)

RAM: 512 megabytes, plus 50 MB per thin client

Hard Drive: 10 GB 

Network cards: 100 megabit per second Ethernet cards

A Switch

For 10 or more clients on the network, the server’s RAM should be increased to 1GB.

For 20 clients, the server should feature:

Processor: Pentium IV 2.0-2.6GHz (2000-2600MHz)

RAM: 2 gigabytes, 

Hard Drive: 80-100 GB 

Network cards: 100 megabit per second Ethernet cards

A Switch

The amount of disk activity in a server running 20 clients may make SCSI hard drives preferable to IDE, though each kind will work. SCSI devices and motherboards are much more expensive.

In all cases, the way the laboratory will access the Internet is also a consideration. 

If the Internet will be accessed via a telephone line, the lab requires an external modem that will be attached to the server.

If the Internet will be accessed via a permanent connection, such as ISDN, then the server requires an additional Ethernet card. It should be inserted into the server before K12LTSP is installed on the hard drive; the installation will automatically configure the server a little differently if it detects two cards. It is possible to add hardware after installation if necessary, using RedHat’s standard configuration tools. If the server connects directly to the Internet on an always-on connection, firewall software should be installed to protect the network from intrusion.

Client Specifications:

The following criteria are recommended:

Processor: Pentium I or faster

RAM: 64 MB

A PCI network card. 

Bare minimum: 486-class computer and 16MB RAM

Given the way thin clients operate, the relationship between the amount of RAM on a client and better performance begins to peak around 40mb; it’s not necessary to install more than 64mb.  ISA-slot network cards will work, but are a little more troublesome to configure.  Generally, the uniformity of the clients is almost as important as their exact specifications; having many computers of the same type makes the server easier to configure. Keyboards and mice should have PS/2 connectors, though serial mice can be supported.

Network

The network is the name given to the cabling and the switch. Together they provide the physical infrastructure that lets the server and clients communicate. Each lab will require:

Ethernet cable

RJ45 connectors

Switch or hub.

Since switches handle high volumes of communication better than hubs, it’s advisable to use a switch in all labs with more than five clients. Since the network card on the server is the main access point for all the clients, it must be rated as a 100 megabit Ethernet card. Older cards were geared for ten megabit networks. 

Two recommendations for network cards: the 3com509 for servers; the RealTek 8139 for clients. Intel-based chipsets are also recommended.

This document is based on draft text taken from the bridges.org report
"Set-up and Operation of a Computer Production and Support Centre - A
How-To Guide", to be published July 2004.

