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The Collaboration Problem

Most critical HPC technologies began as local research software

projects. However, the path to maturity is fraught with obstacles.

Only a small fraction of these projects successfully transition into broadly

adopted global infrastructure.

The answer is rarely technical; it's structural.
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Roots of HPC Software
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Standard Foundations 5 Execution Layers 5 Portable Units

MPI and Linux form the bedrock of Compilers and workflow systems Containers provide the isolation needed

moden supercomputing stacks. translate theory into computation. for reproducible science.
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The Great Puzzle of HPC Software

Why do some projects scale globally while

other remain local?

What determines if software becomes

infrastructure?



Why open development?

Drivers specific to the High Performance ecosystem
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Long Lifetimes & Diversity

Codes Live for Decades
Scientific code often outlasts three or four
generations of hardware architecture.

Hardware Proliferation

The explosion of GPUs, Al accelerators, and
custom silicon makes proprietary vertical stacks
unsustainable.
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Trust and Reproducibility

Multi-Institution Collaboration Scientific Transparency
National labs, academia, and industry must share Trust in scientific results requires the ability to
a common, transparent foundation to audit the entire software stack that produced the

collaborate on massive datasets. simulation.
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Collaboration models

Choosing the right governance for the mission
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Model 1: Lab-led

Academic Research

Characterized by small maintainer bases and

research-driven roadmaps.

» Strengths: Rapid innovation and extreme

experimentation.

» Challenges: Sustainability and onboarding

external users outside the home lab.
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Model 2: Foundations

Neutral Governance

Examples: Linux Foundation, CNCF, Apache

» Strengths: Large ecosystems, multi-vendor

support, and long-term ecosystem stability.

» Challenges: Consensus-driven decision

making can lead to slower coordination.
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Model 3: Commercial
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Maintenance 5 Integration 5 Usability

Focused on long-term lifecycle support Validating complex inter-project Investments in documentation, security,

and engineering reliability. dependencies across the stack. and global user support.
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Strategic Openness
When Should it be Open?

Maximum openness is not always the goal. The goal is strategic

openness where it enables collaboration and interoperability.

Infrastructure layers benefit most from open development

because ecosystem growth is the primary driver of value.
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Category

The Strategic Matrix

Preferred Model

Primary Value

Infrastructure (OS, Runtimes)
Compilers & Orchestration
Niche Algorithms

Domain Optimization

Open / Foundation
Open / Commercial
Proprietary / Lab

Restricted / Niche

Interoperability
Ecosystem Scale
Specific Innovation

Performance Secrets
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Innovation to Adoption

Bridging the gap from lab code to infrastructure
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The 4 Ingredients of Success
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\ Open Collaboration
\'O Accessible and transparent contribution

processes.

(Eﬂ Ecosystem Integration
Ability to plug into and interoperate with

existing platforms.
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Documentation & Usability
Critical for adoption outside the originating

institution.

Long-term Maintenance
Sustained engineering investment to

prevent project stagnation.
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Commercial Bridging

Scaling the Community
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//////////////// // / / Commercial open-source organizations like Red
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Hat bridge the gap between research and

operational deployment.

We provide sustained engineering, security
lifecycle management, and global integration

expertise.

We don't replace community; we help it scale.
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The Future is Collaborative

The future of HPC will depend less on any individual
architecture and more on how effectively we

collaborate on the software stack that runs on top if it.
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