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Abstract

This research presents the architecture and development of an integrated
remote and on-line laboratory environment, VLab. The architecture consists of the
laboratory server and client computers connected via the Internet. The operating
software is developed in-house in order to keep the operating cost of the system at
minimum.

On the server side, an experiment tool is connected to a server PC (Lab
Server). The experiment tool includes the power controller and the result collector. Lab
Server is used for communication services between the experiment tool and remote
users. Two additional PCs are used as a web server and a database server.

Remote users require only a web browser to operate the experiments. A client-
side program, shown as Java applet, is provided to facilitate users whereas a laboratory
administrator is able to configure laboratory and manage users remotely using a web
browser.

Various forms of statistical data (e.g. numbers of hex-file loading, usage time,
etc.) are collected and recorded into a database for a lecturer to manage and assess
his/lher students. Furthermore, user authentication and resource reservation are
implemented.

In order to demonstrate this architecture, VLab has been employed in basic
microprocessor experiments for an undergraduate electrical engineering course at
Prince of Songkla University. To some extent, the system enhances students’
microprocessor programming skill provided that students have some experiences on

microprocessor programming prior to using VLab.

Keywords: on-line laboratory, remote laboratory, virtual laboratory, microprocessor

experiments.
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