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Abstract For decades, scientific software has been the invisible thread stitching together 
complex simulations and high-performance computations. This talk looks back at three 
efforts: the Trilinos, Kokkos, and E4S projects.  Each project attempts to address 
fundamental, ongoing requirements that drive continued adaptation to provide sustained 
value. Together, these efforts illustrate a persistent set of requirements: the need for 
integrated, flexible, and scalable software ecosystems. 

Looking forward, we’ll explore how these persistent threads must evolve to support AI-
driven workflows and next-generation simulation capabilities. By stepping through the 
computational looking glass, we can see that what was true yesterday remains essential 
for tomorrow’s scientific computing landscape. 

The future demands that scientific software become cloud-native and AI-ready. This means 
making applications performant on heterogeneous architectures, improving metadata 
fidelity to support downstream AI inference, retaining rich time-stepped datasets for 
training, and ensuring that scientific libraries and applications are discoverable and usable 
in agentic AI workflows. In the talk, we outline how these requirements are not brand new, 
but are evolutions of the same fundamental principles we’ve relied on for years and will 
shape how we engineer and deliver scientific computing solutions in the AI era. 
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