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Figure 1: Using AutoFritz to create virtual breadboard circuits. (a) A user inserts a LED in a breadboard, and AutoFritz gives two
suggestions that completes the LED into a function module with the top ranked one (a resistor) shown in a semi-transparent
overlay. (b) In another example, after the user inserts a DC motor, AutoFritz provides a list of suggestions that are commonly
used with the DC motor with stars indicating the popularity of the choice among the maker community. (c) Upon the user
accepting the H-bridge, AutoFritz suggests several choices for wiring connections, and finally (d) an Arduino board and Battery
to complete the circuit.

ABSTRACT
We propose autocomplete for the design and development of
virtual breadboard circuits using software prototyping tools.
With our system, a user inserts a component into the virtual
breadboard, and it automatically provides a user with a list
of suggested components. These suggestions complete or extend the electronic functionality of the inserted component
to save the user’s time and reduce circuit error. To demonstrate the effectiveness of autocomplete, we implemented
our system on Fritzing, a popular open source breadboard

circuit prototyping software, used by novice makers. Our
autocomplete suggestions were implemented based upon
schematics from datasheets for standard components, as
well as how components are used together from over 4000
circuit projects from the Fritzing community. We report the
results of a controlled study with 16 participants, evaluating
the effectiveness of autocomplete in the creation of virtual
breadboard circuits, and conclude by sharing insights and
directions for future research.
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• Human-centered computing → Graphical user interfaces; User interface toolkits; User interface design.
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