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ABSTRACT

The environment for learning server software and the
development of Web applications on an individual basis is
not fully prepared because of various factors. In this
research, we solved these problems by offering the LAMP
[1] environment, assuming that each student has access to a
computer. The features of this system are the distribution
unit switching function of the divided compression block
files based on HTTP-FUSE-KNOPPIX [2] [3] [4], and the
synchronization ~function of the distributing servers
supporting various network environments.

1. INTRODUCTION

At present, learning on server software is mostly
performed with documents, simulation software, and group
exercises using a small number of dedicated servers. With
the current learning infrastructure, although knowledge is
accumulated, a question remains about retention, application
of knowledge, and acquisition of experience. This is
because cach student cannot prepare for and review their
lessons. An appropriate environment is not provided for
each student to learn on an individual basis. Insufficient
maintenance of the environment where each student learns
server software individually is caused by a variety of
problems with installation and management.

The purpose of this research is to develop a server
software learning system making good use of a thin client
System to solve the traditional problems of server software
learning environments. This system realized a server
software learning environment that can be used with various
hardware, software, and network environments. We reduced
the starting time of the thin client system and improved the
operability of the software after start-up by developing a
fmction to improve the efficiency of the distributing server
I the thin client system. We also provided a function to
nstall and set up new software easily by developing a
Synchronization function for the distributing servers. This
article describes the design of the server software learning
System using a thin client system. (Fig.1)

2. DESIGN OF SERVER OPERATING SYSTEM

To build this system, customization on the kernel level is
required. The system also needs an environment that is often
used for corporate network servers. We used the open
source operating system, Linux, because this satisfies the
above requirements. Furthermore, the following features are
required: a server environment, excellent automatic
recognition of devices for different hardware environments,
many applications, excellent security (such as protection
from computer viruses), a storage device is not required, and
recovery from human errors. We adopted KNOPPIX [5]
based on Debian as a distribution that meets these
requirements. However, if KNOPPIX based on Debian is
adopted as is, updating and management of software for a
bootable OS [6] [7] [8] is a burden on the system
administrator because this distribution provides few
examples of customization for server software learning. To
solve this problem, the system design used a customized
KNOPPIX to realize the server software learning
environment, and the network bootable thin client system
distributed the client environments.
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Figure 1 Function composition chart

3. DESIGN OF CLIENT ENVIRONMENT
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KNOPPIX must be customized for the server software
learning environment. We deselected automatic recognition
of storage devices and removed menus and packages used
with extremely low frequency. Then, we updated the current
version of packages to eliminate bugs and apply the security
enhancing patches, and then set up a firewall to improve
security. This enabled us to provide the client environment
where users can learn easily.

4. DESIGN OF THIN CLIENT SYSTEM

In creating this system, it was required that the thin
client system have an affinity for KNOPPIX, no need for
unique protocols and dedicated ports [9] [10], a bootable
network thin client system via HTTP communications, thin
client system distributed blocks, and operability after start-
up that was better than a bootable OS. We adopted the
HTTP-FUSE-KNOPPIX mechanism, which met these
requirements. If the HTTP-FUSE-KNOPPIX mechanism is
adopted as is, depending on the start-up environment and
distributing servers, it may take a long time to boot, and
operations after start-up may be slow. And the distributed
processing function of the distributing server is not
provided.(Fig.2) Therefore, in this system design, we
developed the distribution mode switching function for
divided compression block files and a synchronization
function for the distributing servers to solve these problems.
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Figure 2 Network of experimental environment
5. SUMMARY

KNOPPIX must be customized for the server software
learning environment. We deselected automatic recognition
of storage devices and removed menus and packages used
with extremely low frequency. (Fig.3)Then, we updated the
current version of packages to eliminate bugs and apply the
security enhancing patches, and then set up a firewall to
improve security. This enabled us to provide the client
environment where users can learn easily. (Fig.4)
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