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Portable Software Environment for uELM T Y ——

A software tool called SPEL has been developed to port and optimize the Procedure for uELLM code porting/optimization via SPEL This software environment has significantly shortened the time required to
ultrahigh-resolution ELLM (uELM) code onto GPUs within in a functional unit test complete tasks that previously took weeks to months, now making them
framework. To promote the widespread adoption of this approach for community- 1: Identity a Docker image with Nvidia GPU support (nvcr.i0) achievable within in hours. By utilizing the Github and DockerHub repositories,
based uELLM development, this poster presents an initiative to create a portable developers and researchers can promptly access uELLM/SPEL and develop
software environment that enables efficient development of ultrahigh-resolution 2: Customize docker image for ELLM simulation at site level uBELM code for GPUs. These repositories offer precise instructions and concise
ELM (uELM) code on GPUs. Technically, the standalone software environment, JELM/SPEL background information, facilitating user navigation.
which utilizes Docker, contains all the necessary code, libraries, and system 3: Capture reference solution
software required for uELLM development using SPEL. The process involved in dOC er A case study to generate and optimize a uELLM module (LLakeTemperature) on
this study includes identitying a Docker image that supports GPU, configuring and 4: uELLM functional unit testing using SPEL GPUs is available at github.com/daliwang/Docker4SPEL. Users can
stimulating ELLM at the site level, capturing reference solutions, testing uELLM
functional units, and generating and optimizing code that is compatible with GPUs. 5: GPU-ready code generation and optimization via SPEL 1. Download Docker system
The effectiveness of this method 1s demonstrated through a case study. 2. Pull the necessary Docker image
3. Run the image (using nvidia-docker)
Project Background Docker Layer Architecture 4. Execute LakeTemperature unit test module within the running container
Ultrahigh-resolution E3SM Land Model (ELLM) Development -] . Docketfiles are text files that contain a set of instructions for building a
Docker image, used to automate the process of creating and distributing LakeTemperature Unit Test Demonstration on a DGX station
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# Set the working directory
WORKDIR /app
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# Clone the SPEL repository
RUN git clone https://github.com/peterdschwartz/SPEL_OpenA

SPEL: Software toolkit for Porting ELM using
Compiler Directives
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# Set the environmen t variables for NVHPC and CUDA
ENV PATH="/opt/nvidia/hpc_sdk/bin:${PATH}"
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Several computing resources are used 1n this study, including Mac and Windows

SPEL in the ELM Functional Unit Testing Frameworkl+ laptops/desktops, an NVidia DGX station (with 4 V100) and a customized GPU
system (2 A100s) in the ORNL Research Cloud using the OpenStack platform.
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o ‘ . SPEL Parsing a_nd Initialize, write/read GPU data regions @  Ecological Modeling Interface . .
e Code Generation paremeters Foriran) /. {OpenhcCffortran) ) uELM code development using SPEL on hybrid CPU/GPU systems. Through
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