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Remaining Work: Integration, Assessment, 
Publication, and Release Engineering
• Assessment and Integration

• Finish integrated examples of APIs, tools, and workflows
• Assess/demonstrate impact of new APIs, tools and workflows on more production 

codes
• Publication and Dissemination

• Preparing two to three major (SC/IPDPS/HPDC) publications
• Preparing workshops and tutorial materials demonstrating tools and techniques

• Release Engineering
• MPI Advance and Beatnik
• Benchmark suite documentation/collection
• PR submissions and integration to key collaborator codebases



Integration and Assessment (1)
Irregular Neighbor Optimization
• Integrate multiple optimizations 

into production sparse solver
• Focus on Hypre (MFEM/AMG2023)
• Dynamic topology abstractions
• Neighbor discovery abstractions
• Locality-aware neighbor exchange

• Optimizes abstractions at the heart 
of multiple production codes
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Integration and Assessment (2)
Communication Performance 
Prediction Workflow
• Demonstrate the ability predict the 

impact of irregular communication 
optimization on sparse matrix 
solvers

• Complements actual integration 
into Hypre solvers

• Informs efforts to potentially 
integrate into Trilinos and xRage
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Integration and Assessment (3)
Stream Triggering Abstraction Co-Design 
Integrate Cabana, Kokkos Comm, MPI 
Advance, MPI, and Slingshot APIs
• Provide full co-designed state-of-the-art 

communication stack
• Assess in strong scaling cases

• Regular halo benchmarks
• SpMVs (small global reductions)
• FFTs

• Tuolumne is the ideal target
• Demonstrates new abstractions requiring 

significant standardization/integration

Cabana Benchmarks: Beatnik, CabanaGhost, Irregular Halo Bench, 
ExaMiniMD, CabanaMPM, CabanaPD 
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Publication of Key Results
• Targeting capstone publications 

in major HPC publications
• Focusing on SC, IPDPS, HPDC
• One paper for each of the prior 

listed integrations
• Stream Triggering
• Communication Performance 

Prediction
• Irregular Exchange Optimization



Workshops and Tutorials
• Draft materials for tutorials educating community how to use the 

abstractions and tools described in the previous slides
• Using MPI Advance to improve application performance
• Leveraging stream-triggered communication on modern hardware
• Analyzing and leveraging communication optimization opportunities in HPC 

applications
• Initial offering to collaborating research groups at national labs
• Offer as paid tutorials a conferences once initial offerings tested



Software Release Engineering
• Hired additional research staff member with which we have previously 

collaborated for final software release pushes in multiple packages
• MPI Advance: CI Testcases, CMake and Spack Packaging, 

Documentation and associated training materials
• Cabana: Finalization of pull requests for multiple communication 

backends, new and optimized communication abstractions (collector, 
stream triggering)

• Caliper and Benchpark: Integration of histogram-based communication 
pattern collection into Caliper production and Benchpark benchmarks
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