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A digital design learning tool that incorporates
features of visual programming tools

GEN KIMURA! Naoki FUJIEDA!-®

Abstract: As programming education became compulsory in Japan, various visual programming tools have
been proposed so that beginners can easily learn a basis of programming. In this report, we propose a learn-
ing tool to learn a basis of digital design, which incorporates features of the tools. The tool can change the
number of gate inputs seamlessly and show explanation of logic elements and connection to other elements.
These features enable users with little knowledge on digital circuits to deal with the tool. According to an
evaluation of drawing load on editing a simple circuit, we confirmed that the frame rate more than 60 fps
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was maintained in the most cases. The result of a survey conducted to users is also reported.
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Fig. 1 Example of appearance of the proposed tool.
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Fig. 2 Organization of objects related to nodes and connec-

tions.
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Fig. 3 Internal connections of node objects.
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Fig. 4 Example circuit for code generation.

‘timescale 1ns / 1ps

module test(Input_ToggleO,Input_Togglel,OutputO);
input Input_ToggleO,Input_Togglel;

output OutputO;

wire AndNodeO,0rNodeO;

assign AndNodeO = Input_ToggleO & Input_Togglel;
assign OrNodeO = AndNodeO | Input_Togglel;
endmodule
5 ‘ERi& Nz Verilog HDL Ftib.
Fig. 5 Generated Verilog description.
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Fig. 6 Circuits used in performance evaluation.
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Fig. 7 Results of performance evaluation.
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Fig. 8 (Incomplete) circuits used in detailed performance eval-

uation.
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Fig. 9 Results of performance evaluation with circuit (e).
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Fig. 10 Results of performance evaluation with circuit (f).
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Fig. 11 Evaluation Scores to enquete questions.
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