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Refactoring the elastic-viscous-plastic (EVP) sea ice dynamics solver

Science

• Bandwidth to memory is now the limiting hardware 

resource for computational efficiency, rather than 

floating point operations, requiring code redesign.

• Identified EVP efficiency bottlenecks:

− Synchronization during parallel computations

− Lack of single-instruction, multiple-data (SIMD) code 
generation

Approach

• Rewrite the code to improve memory access patterns

• Test across a range of hardware, including high 

memory bandwidth

Impact

• Allows the entire EVP calculation to be performed on a 

single compute node

• Can significantly improve the efficiency of the sea ice 

component in Earth system simulations
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Single-core performance improves more than 5x compared to the standard 
implementation, and up to 35x on high-bandwidth memory hardware.
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