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Introduction: What is Modulus?

Credit to: Mohammad Nabian, Ph.D
Senior Software Engineer, AI-HPC, NVIDIA

+ Modulus Team
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Introduction
NVIDIA Modulus

NVIDIA Modulusis a neural network framework that
blends the power of physics in the form of governing
partial differential equations (PDEs) with data to build
high-fidelity, parameterizedsurrogate models with 
near-real-time latency.

FPGA Design Optimization

Industrial Digital Twin

Wind Farm Super Resolution

Extreme Weather Prediction

Scalable Performance

Solves larger problems faster by scaling from 

single-GPU to multi -node implementations.

AI Toolkit

Offers building blocks for developing
physics ML surrogatemodels

Near-Real-Time Inference

Provides parameterized system representation

that solves for multiple scenarios in near real time,

trains once offline to infer in real time repeatedly.

Easy to Adopt

Includes APIs for domain experts to work at a higher

level of abstraction. Extensible to new applications

with reference applications serving as starting points.
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What is Modulus?

Ç Similar to traditional solvers such as Finite Element, Finite Difference, Finite Volume, and Spectral 

solvers, Modulus can solve PDEs.

Modulus is a PDE solver

A comparison between Modulus and commercial solver results for a bracket deflection example. Linear elasticity equations are solved here.
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What is Modulus?

ÇWith Modulus, professionals in manufacturing and product development can explore different 

configurations and scenarios of a model, in near-real time by, changing its parameters, allowing them 

to gain deeper insights about the system or product, and to perform efficient design optimization of 

their products.

Modulus is a tool for efficient design optimization & design space exploration

Efficient design space exploration of the heat sink of a Field-Programmable Gate Array (FPGA) using Modulus.


