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CASS: Stewardship and Advancement of the Scientific Software Ecosystem

• Inward-facing activities: Strengthening software products

• Improve development practices, sustainability, quality, and trustworthiness

• Enhance user experience and integration within the broader ecosystem

•Outward-facing activities: Community engagement and discovery

• Curate and evolve the software portfolio

• Help teams connect with and grow their user communities

• Enable the broader community to discover and adopt useful software
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Engage with CASS!
• Learn about CASS: 

• https://cass.community/about/ 
• Join the CASS Announcement list (low-volume):

• http://eepurl.com/iRiSnY

• Find out more about our software products
• Catalog: https://cass.community/software/ 

• Collected as part of the Extreme-Scale Scientific Software Stack (E4S)

• Participate in CASS Working Groups
• Impact Framework, Integration, Metrics, Software Ecosystem, User-Developer 

Experience, Workforce

• https://cass.community/working-groups/ 
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PESO CI 

CASS BoF Feb 2026
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The Panel

● (Host) Vicente Bolea @ Kitware
● Prof. Sameer Shende @ University of Oregon
● Ryan Krattiger @ Kitware
● Daniel Arndt @ ORNL

55
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Agenda

⬣ 0'-10' : Introductions
⬣ 10'-30' : UO Frank Cluster and Spack CI
⬣ 30'-50' : CI in HPC systems (Facility CI)
⬣ 50'-70' : The future of CI
⬣ 70'-90' : Further discussion

We will try our best for the last 5 mins of each sections to be open for 
audience interaction.
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UO Frank Cluster and Spack CI

● Short presentation by Sameer Shende
● Conversation 

○ What is the current Frank cluster usage, is it sustainable to keep accepting new 
projects pipelines? What is the current strategy?

○ We are in need of a standardized way to sync our gitlab/github repos to Spack 
gitlab? What is the status of Hubcast? Are there any other tools?

○ Would Frank cluster keep acquiring new hardware, if so what can we expect next?
○ What are other resources that we can use in the Frank Cluster apart of their 

gitlab-runners?
○ Is the Frank cluster willing to host non-Spack gitlab runners? This is, is it willing to 

host github-runners, or other gitlab-runners that connect to other Gitlab instances 
such as LLML, Kitware, ORNL…?

○ What other related services (aside of runners) can we host in the Frank cluster?
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⬣ CI in HPC systems (Facility CI)

● Short presentation by Vicente Bolea.
● Questions:

○ Would a reusable components to provide these ad-hoc 
solutions be useful for other team?

○ Do you envision difficulties when extending our work to 
Perlmutter and Aurora?

○ For most of the PESO projects we have mostly avoided 
per-project Facility CI since it is difficult to maintain a pipeline 
per project, What are your thoughts about this?

○ What are your thought for further automate our pipelines?
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The future of CI

● Short presentation by Ryan Krattiger
● Conversation:

○ How could projects support their CI when they face 
funding reductions/discontinuity?

○ What innovations do you look forward in CI?
○ In a dystopic future where LLMs produces and consume 

most of the OSS software, is there a place for CI?

99



Conversation with the audience

● What are your experiences with PESO CI?
● Please share your opinion and experiences
● Thank you!
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DAV integration 
Facility CI

Vicente Bolea @ kitware, inc
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Our Goal for CI

1. To be the main source from which E4S feeds for 
CASS/PESO software in Frontier, Aurora, and 
Perlmutter
a. Produce a Spack binary cache and spack specs for E4S 

to consume during its release.
2. Improve compatibility of CASS/PESO software in 

target systems
3. Avoid manual processes
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Current status

- Achieved milestones
- Frontier CI

- Current efforts
- Environmental module deployment
- CDash Dashboard

- Future works
- Perlmutter CI
- Aurora CI
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CI in OLCF infrastructure

44



5

The DAV SDK Nightly/Weekly deployment
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Nightly deployment
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CI in OLCF infrastructure

● Challenge 1: Restrict access to OLCF resources.
○ Solution: Restricting who can run jobs in Frontier.

■ Needs to be part of the team of the davsdk org and whitelisted
■ Make sure all the allowed users are part of the OCLF project.
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CI in OLCF infrastructure

● Challenge 2: Sync Pull requests
○ Solution: Delegates into gh-gl-sync reusable component

88

https://gitlab.spack.io/dav-sdk/gh-gl-sync

https://gitlab.spack.io/dav-sdk/gh-gl-sync


CI in OLCF infrastructure

● Challenge 3: Only scheduled and dynamic builds in 
Frontier.
○ Solution: Make use of dynamic pipelines so that each schedule 

build will trigger other “Child” builds for each vetted ref.
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The future of CI
Ryan Krattiger, Kitware Inc.
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Overview
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CI is a project process not a project feature

⬣ The Maintenance problem
⬣ Expansion of Capabilities

● Testing and more testing
● Continuous Benchmarking



The Maintenance Problem(s)

⬣ External/Facility CI
● Who has access to debug build/test 

failures
● System software updates under CI 

configuration
● Synchronization scripts

⬣ Pipelines
● Who is responsible when the world 

goes !!RED!! 



The Maintenance Problem(s): External/Facility CI

⬣ Who has access to debug build/test failures
● External CI needs collaborating stakeholders with 

access to machines used by CI.
⬣ System software updates under CI configuration

● Establish routine contact with CI infrastructure 
providers to stay ahead of upcoming changes

⬣ Synchronization scripts
● Utilizing HubCast/GH-GL Bridge to offload 

maintenance burden



⬣ Who is responsible when the world 
goes !!RED!! 
● This needs an answer for each project
● Run pipelines which create the largest 

impact / cost

The Maintenance Problem(s): Pipelines



Testing and More Testing!

⬣ Facility/Deployment tests
● Linking with correct dependencies
● Ensure correct features are enabled

⬣ Common test suits
● Benchmarking and tool comparison
● Shared maintenance



Continuous Benchmarking

⬣ Detect degradations faster
● New features
● Bug fixes

⬣ Track performance improvements 
● Micro benchmarks can’t tell the 

whole story
⬣ Filter CI system noise

● CI system usage can affect results



Conversation: The future of CI

● How could projects support their CI when they face 
funding reductions/discontinuity?

● What innovations do you look forward in CI?
● In a dystopic future where LLMs produces and 

consume most of the OSS software, is there a place for 
CI?
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Frank CI @ University of Oregon
https://oaciss.uoregon.edu/frank

Prof. Sameer Shende and Luke Peyralans
University of Oregon



GPU Clusters on Frank 

https://oaciss.uoregon.edu/frank



Frank System – Hardware Diversity

macOS/Darwin arm64

Linux arm64 w/ NVIDIA GPU

Linux x86_64 w/ NVIDIA, 
AMD, and Intel GPU

Linux power10, power9 w/ 
NVIDIA GPU

NVIDIA:
RTX 6000 Blackwell Server, 

RTX5080, GB10, H100,  
GH200, A100, V100, P100

AMD:
MI300A, MI210, MI100

INTEL:
B580, Data Center Max 1100, 

A770, DG1



Frank Usage

https://stats.e4s.io



Trilinos Nightly Builds – An Example Use Case

https://gitlab.e4s.io/uo-public/trilinos
Pipeline from February 10



Accessing Frank for CI Jobs – GitLab Integration

• GitLab Runners on individual Frank nodes
• GitLab Runners registered with gitlab.spack.io, gitlab.e4s.io
• Docker Executor for reproducibility and isolation
• GPUs exposed via GitLab config.toml settings
• Runners are tagged for appropriate job routing

• Example tags: hpsf-gpu, nvidia-rtx5080, nvidia-h100, amd-
mi300, etc…



Accessing Frank for CI Jobs – GitLab Integration

FRANK SYSTEMS

Spack GitLab Instance

GitHub-to-GitLab
Sync Script



NVIDIA GPU GitLab Runner Snippet



AMD GPU GitLab Runner Snippet





macOS / Darwin Hardware

• Variety of of ARM64 macOS / Darwin nodes for CI
• M4 Pro x2 (Eta 32gb, Rho 48gb)
• M2 Pro x3 (Kappa 32gb, Upsilon 32gb, Theta 32gb)
• M1 Ultra (Mu 128gb)



Examples Projects using Frank Hardware for CI

Viskores

E4S

Spack IntelAdios2

HPCToolkit Kokkos



Viskores CI Usage



Job Output: ubuntu2204_hip_kokkos43
Using Instinct AMD MI100 GPU to run CTests





Spack Package Stacks building on Frank

• Frank hardware heavily used for Spack CI
• Spack core: spack/spack
• Spack packages: spack/spack-packages

• macOS and Darwin jobs exclusively run on Frank hardware
• CrayPE jobs historically run exclusively on Frank hardware (Cray 

stacks currently disabled while systems are maintained)

• Other jobs split between AWS and Frank, ~40-50% run on Frank







About E4S

E4S: Extreme-scale Scientific Software Stack

• E4S, an HPSF project, is an ecosystem for science and a community effort to provide open-source software packages for 

developing, deploying and running scientific applications on HPC platforms.

• E4S has built a comprehensive, coherent software stack that enables application developers to productively develop highly 

parallel applications that effectively target diverse exascale architectures. 

• E4S provides a curated, Spack based software distribution of 120+ HPC (OpenFOAM, Gromacs, Nek5000, LAMMPS), EDA (e.g., Xyce), 
and AI/ML packages (e.g., NVIDIA NeMoTM, HuggingFace Hub, TensorFlow, PyTorch, OpenCV, TorchBraid, Scikit-Learn, Pandas, JAX, 
Horovod, LBANN with support for GPUs).

• Base images and full featured containers (with GPU support) and DOE LLVM containers.
• Commercial support for E4S through ParaTools, Inc. for installation, maintaining an issue tracker, and ECP AD engagement.
• E4S for commercial clouds: Adaptive Computing’s ODDC with ParaTools Pro for E4STM image for AWS, GCP, Azure, OCI.
• With E4S Spack binary build caches, E4S supports both bare-metal and containerized deployment for GPU based platforms.

• X86_64, ppc64le (IBM Power 10), aarch64 (ARM64) with support for GPUs from NVIDIA, AMD, and Intel
• HPC and AI/ML packages are optimized for GPUs and CPUs. 
• Container images on DockerHub and E4S website of pre-built binaries of ECP ST products.

• e4s-chain-spack.sh to chain two Spack instances allows us to install new packages in home directory and use other tools.
• e4s-cl container launch tool allows binary distribution of applications by swapping MPI in the containerized app w/ system MPI. 
• e4s-alc is an à la carte tool to customize container images by adding system and Spack packages to an existing image.

https://e4s.io



CI on Frank@UO Powered by E4S and Spack

• E4S provides a variety of containers that may be used by CI projects. 
• Custom Spack based containers with support for GPUs.
• https://e4s.io
• https://spack.io
• https://gitlab.e4s.io/uo-public/



E4S



Trilinos CI at UO using E4S containers



Intel PTI-GPU CI at UO using E4S containers

https://gitlab.e4s.io/uo-public/pti-gpu/-/jobs/407433
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Thank you
This research was supported by the Exascale Computing Project (17-SC-20-SC), a 
joint project of the U.S. Department of Energy’s Office of Science and National 
Nuclear Security Administration, responsible for delivering a capable exascale
ecosystem, including software, applications, and hardware technology, to support the 
nation’s exascale computing imperative.

Thank you to all collaborators in the ECP and broader computational science 
communities. The work discussed in this presentation represents creative 
contributions of many people who are passionately working toward next-generation 
computational science. 

https://www.exascaleproject.org
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