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Implementation of a Web-based Virtual Laboratory System for Digital
Logic Circuits Using Online Schematic Mapping

(Sam-Jun Seo and Dong-Sik Kim)

Abstract :

In this paper, we implemented a web-based virtual laboratory system(VLab system) with creative and interactive

multimedia contents, which can be used to enhance the quality of education in the area of digital logic circuits. Since the proposed
VLab system is implemented to describe the on-campus laboratory, the learners can obtain similar experimental data through it. Also,
the VLab system is designed to increase the learning and teaching efficiencies of both the learners and the educators, respectively.
The learners will be able to achieve high learning standard and the educators save their time and labor. The virtual experiments on
our VLab system are performed according to the following procedure: (1) Circuit composition on the virtual bread board (2)
Applying input voltage (3) Output measurements (4) Checkout of experiment results. Furthermore, the circuit composition on the
virtual bread board and its corresponding online schematic diagram are displayed together on the VLab system for the learner's
convenience. Finally, we have obtained several affirmative effects such as reducing the total experimental hours and the damage rate
for experimental equipments and increasing learning efficiencies as well as faculty productivity.

Keywords : virtual laboratory system, digital logic circuit, Java applet, multimedia contents
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Fig. 1. Our VLab system for digital logic circuits.
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Fig. 3. Activated VLab system.
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Fig. 4. The binary and clock input unit.
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Fig. 5. Selection of integrated circuits for logic gates.
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Fig. 6. A detailed explanation frame.
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Fig. 7. Placement of integrated circuit on the virtual bread board.
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Fig. 8. When the ‘connect’ and ‘voice’ button are clicked.

Fig. 9. The output unit.
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Fig. 13. Virtual experiment on a binary subtractor.
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