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= Fortran remains foundational to many scientific applications and HPC codes across = A Translator agent converts the Fortran kernel to standalone C++/Kokkos code. = LLM Benchmarking: OpenAl models execute the entire pipeline successfully whereas
national labs and universities. = Validator and Fixer agents ensure the code is syntactically correct and compilation- Llama 4 Maverick often failed to converge within the fix thresholds.
= Modern HPC systems are GPU-accelerated heterogeneous architectures, with ready. o, Build Agent RUN Agent -unctionality Tester Agent
GPUs from NVIDIA, AMD, etc.; each requiring vendor-specific frameworks (like CUDA, = Build and Run agents submit SLURM jobs to compile the code, collect runtime data, = o4-mini-high 2 gpt-> | lamad-maverick
HIP, etc.) for efficient performance. and execute performance sweeps. é 7
= Kokkos, developed at U.S. DOE National Labs, offers a single-source C++ abstraction = |f failures occur, Compile/Runtime Error Fixer agents use an Error Summarizer %10‘ Z Z %Z
to target multiple backends for performance portability. agent to parse job logs, identify root causes, and patch the code iteratively. < . Z%Z Z//Z 77 Z%Z 7
= Can an agentic Al workflow, leveraging LLM “agents”, automate this translation from = Functionality Tester verifies Kokkos output against Fortran output for standard test ; Z%Z ) Z%Z ) Z%Z ) Z%Z ) Z%Z )
Fortran to Kokkos to generate portable, performant HPC code? inputs; if mismatches occur, the Functionality Fixer attempts to resolve correctness. g 0 %C%é //E/// ﬁ,ﬁf %%/ Déé\fm
=

* llamad-maverick: run terminated as it was not able to execute the pipeline entirely after exceeding maximum fix thresholds.

= Optimizer agent analyzes performance from GPU profilers and proposes refinements.
lntroduction = [he workflow cycle repeats - translate, validate and/or ﬁX, bUI|d, run, fix errors, Optimize Figure: Total agent invocations per kernel for an entire successful run on AMD MI250.
- until a high-performance, portable implementation is achieved. = Translation cost: Achieved fully autonomous Fortran-to-Kokkos translation using

paid models for under US$3.5 per kernel (ignoring GPU runtime costs).

= Manually translating legacy Fortran code to programming models compatible with today's
heterogeneous HPC systems is complex, error-prone, and labor-intensive.
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Figure: Deployment framework for open-source LLMs used in our workflow. (optimizes code based on hardware . _
profiler performance summary) = Conclusion: This workflow demonstrates a proof of concept that legacy HPC
. . l benchmarks can be fully translated from Fortran to Kokkos and iteratively optimized to
= LLMs: OpenAl models accessed using their APl and open-source GGUF LLMs served . 4 . . o y 2P
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via Hugging Face or Ollama, routed through a LiteLLM proxy on HPC clusters.

= OpenAl Agents SDK: A Python framework to build multi-agent workflows. Figure: Agentic Al workflow to translate, validate, compile, run, test, debug, and optimize
Fortran-to-Kokkos programs.

= Future Work: Extend functionality testing beyond benchmarks by developing dynamic,
LLM-driven correctness verification; explore heterogeneous agent setups that leverage
different models for different agents (e.g., reasoning vs. coding).

= Spack for multi-architecture environments; SLURM for job orchestration.
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