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Objectives Capabilities

Aeras capabilities include:

Component-Based Strategy

3D Hydrostatic Baroclinic Instability

Shallow Water Transient Shallow Water
Cubed Sphere Test Case 5 Sensitivities Test Case 6

Component-based approach enables rapid development of new
production codes embedded with transformational capabilities

“Components” = M Libraries M Software Quality Tools
Minterfaces M Demonstration Applications

X-ZHydrostatic

Sandia’s components effort includes
~100 interoperable libraries

Concurrent Samples

Speedup using a Single Workset, Thyra ion (Optim. Off)

Idea:
Execute multiple models concurrently,
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Speedup Over Traditional Sequential Sampling

‘Solution Database Regression Testing
Build System

Backups
Veification Tests

Mailing Lists
Element Level Fill

Unit Testing
Bug Tracking

Objective Function Performance Testing
Code Coverage
Porting

MMS Source Temns Web Pages

Release Process
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Performance Portability

All numerical experiments are conducted using a single code base that supports
both OpenMP threading and GPUs (as well as other programming models &
devices). Performance portability enabled by Kokkos package.
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Graph of Finite Element Assembly Kernels
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Dependency graph of finite element assembly kernels for the Shallow Water
equations. By use of operator overloading-based automatic differentiation (AD),
the same code base is used for implicit and explicit calculations. Most kernels
shown here are general-purpose finite element calculations provided by Albany.

Extensions to Albany
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+ Shell elements, efficient explicit time-stepping,
concurrent samples,
and spherical coordinate system transformations
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