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Klein et al. Additive Manufacturing of Optically Transparent 
Glass. 2015.
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“While both GUIs and languages … [make] it easy to say 
common things, a language empowers users to say 

uncommon things too.”


—Chasins et al. “PL and HCI: better together.” Comm. ACM ’21. 
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Functions?

Visualization?

Interoperating with  
outside libraries?

Testing?

Adapting to different 
machines?

Previewing in-situ?

Subbaraman and Peek. p5.fab. 2022.

fab.moveExtrude(

  fab.maxX / 2 + x,

  fab.maxY / 2 + y,

  z

);
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Visualization to 
be Projected
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Filling Typed Holes with Live GUIs. Omar et al. 2019.

Multimodal Programming

D3.js and Observable Notebook.

Data visualization
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Interoperate with existing tools Selectively deploy parts of a toolpath Visualize machine behavior



Toolpath stylesheets (TSS): generate task-specific views of a given toolpath.
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Next steps for fabrication-as-programming

More visualizations with toolpath stylesheets

More modules for emerging human-machine interactions

More sharing of exploratory workflows



Verso: Towards Fabrication-as-Programming

Multimodal Programming Toolpath Stylesheets

Jasper Tran O’Leary, Eunice Jun, Nadya Peek

University of Washington
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TSS are extensible.



A TSS is an interpreter that provides a visual semantics for a 
given set of instructions.
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