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This paper presents a framework for analog-digital hybrid parametric design modeling in 

architecture, demonstrating a proof-of-concept that bridges computational paradigms. 

While digital technology dominates current design tools, the presented work revisits 

supplanted but resurging analog computing principles, highlighting their potential in 

contemporary applications. Using catenary curves and cantilever beams as test cases, 

this paper discusses a hybrid computing framework integrating Rhino/Grasshopper with 

an analog computer via a custom hybrid controller. The approach translates physical 

dynamics into differential equations solvable through analog computing elements, while 

digital systems manage parametric variation and visualize results. At scale, this hybrid 

approach offers significant advantages: Energy efficiency up to three orders of magnitude 

better than purely digital solutions, perfect computational parallelism, and intuitive 

relationships between physical properties and design parameters. The research 

establishes a foundation for resource-efficient computational modeling that combines 

analog efficiency with digital flexibility for architectural design applications. 

Keywords: Analog Computing, Hybrid Computer, Parametric Modeling, Differential 

Equations, Geometry.
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