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Challenges in using AI Methods on HPC at Scale 
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Compute & Data-driven Use Cases – Complex Challenges
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Requirements Gathering Process – Version Challenges

 Example: TensorFlow
 Can we create an

automated module
checker for the SW
Framework RAISE?

 Specific versions of TensorFlow require
specific versions of underlying 
HPC modules or other AI frameworks 
to work in specific versions together

 Python versions must be
correct as well

 E.g., differences in Python 
3.8.x and 3.9.x

 Support AI developers for many other
tools like PyTorch, Horovod, Ray Tune, etc.
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Requirements Gathering Process – Module Challenges

 Example of Setups
 Many different versions / combinations
 E.g. FZJ JSC DEEP-EST HPC System
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Example: Detailed Knowledge of Modules Necessary

 Modules
 Vary heavily between

different HPC systems
 2-3 Days/Months spend

by researchers for
getting the right
environment / HPC system

 Goal: UAIF simplify setup
of components

 E.g., automated job
script generator for 
right module setup

 E.g., re-usable scripts
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Already available for the community: https://gitlab.jsc.fz-juelich.de/CoE-RAISE/FZJ/ai-for-hpc-oa



Requirements Gathering Process – Jupyter Challenges

 Initial ideas collected on WP2 RAISE 
 Should be transformed in a proper GIT structure

(new WP2 RAISE programmer & RAISE folks  next slide)
 Selected artefacts of different types: Jupyter notebooks of 

AI codes, Kernel for Jupyter notebooks, infos links to Nvidia drivers
 Context: Concrete HPC machines and porting code between them

 Practice & experience: Shows highly unstable 
environments for AI configuration and setups
(not deterministic behaviours)  room for framework idea

 Lessons learned: PIs / PHDs invested many hours to identify 
issues in kernel developments with new stages
and new python versions  we need improvements!
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Requirements Gathering Process – Time Efforts Challenges

 Example of Setups
 Tried many varieties of kernels
 Developers /PIs / PhD Students loose 

~3-4 hours average by trying new 
HPC machine just to get new modules 
right and/or setup kernels that work 
with modules

 Selected debug/solution tools not 
known always, e.g., nvidia-smi, 
really scalable components, etc.

 Note: Jupyter framework itself seems 
not to be the problem, rather
complex hardware/software
configurations
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Requirements Gathering Process – Initial Results
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Unique AI Framework (UAIF) Co-Design Process
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Unique AI Framework (UAIF) Co-Design Process at a Glance

12

Data-driven Use Cases Requirements & Feedback
Use cases with emphasize on data bring in co-design information about AI framework & hardware

Examples: Deployment blueprint by using AI training on cluster module & inference/testing on booster

Hardware Infrastructure
Prepare & Document available production systems at partners’ HPC centers

Examples: JUWELS (JUELICH), LUMI (UoICELAND), DEEP Modular Prototypes, JUNIQ (JUELICH), etc.

Software Infrastructure
Prepare & Document available open source tools & libraries for HPC & AI useful for implementing use cases

Examples: DeepSpeed and/or Horovod for interconnecting N GPUs for a scalable deep learning jobs

Computing-driven Use Cases Requirements & Feedback
Use cases with emphasize on computing bring in co-design information about AI framework & hardware

Examples: Use feedback that TensorFlow does not work nicely, so WP2 works with use cases on pyTorch

UNIQUE AI FRAMEWORK (UAIF)
Living design document & software framework blueprint for HPC & AI also with pretrained AI models

OPEN SOURCE COMMUNITY

AI & HPC BEST PRACTICES

EuroHPC & PRACE

EuroCC NCCs
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Unique AI Framework (UAIF) Co-Design Process Approaches

 Fact Sheets
 Foster initial understanding 
 Living document & each Fact Sheet 

per WP3/WP4 Use Case
 (Experience from many other EU projects)

 Selected Contents
 Short Application Introduction
 Clarify Primary Contacts
 Codes/Libraries/Executables
 HPC System Usage Details
 Specific Platforms & ‘where is what data’?
 Machine/Deep Learning Approaches of Interest
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Driven by
Prof. Matthias Book & 

Prof. Helmut Neukirchen interaction room process
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Including Innovative Quantum Computing Hardware
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Machine learning with Heterogenous Modular Supercomputing Architectures,
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Computing Workshop (HCW), Portland, USA, 2021
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CoE RAISE UAIF Evolution & Blueprint
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Co-Design Evolution & Towards Realization of UAIF (V2)
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Continously 
Updating!

[4] M. Riedel, M. Book, H. 
Neukirchen, G. Cavallaro & A. 
Lintermann, "Practice and 
Experience using High 
Performance Computing and 
Quantum Computing to Speed-
up Data Science Methods in 
Scientific Applications, MIPRO 
2022



HPC Systems Engineering in the Interaction Room Seminar

 CoR RAISE Interaction Room Process as Next Step
 Supports the proper software engineering

design of the unique AI framework blueprint
 Expecting to work with WP3 

& WP4 experts in an open minded way
 Process will be guided

by Prof. Dr. Matthias Book
(University of Iceland)

 Supported by Software
Engineering & testing expert
Prof. Dr. Helmut Neukirchen
(University of Iceland)

 CoE RAISE @ YouTube
 Methology as one CoE RAISE outcome
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Adoption Roadmap of the Framework
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Impact: Enlarging Co-Design & Framework Adoption 
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Adoption Roadmap of the Framework
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 This workshop goals: Feedback from 
different NCCs working with EuroHPC 
JU Hosting sites & AI activities 
 NCC Greece
 NCC Cyprus
 NCC Germany
 NCC Iceland
 NCC Czech Republic
 Others?



Adoption Roadmap of the Framework
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Prague meeting
CoE RAISE

Cyprus: VEGA

Par-Tec?



Adoption Roadmap of the Framework: KAROLINA Example

222022-12-01 Towards adoptions of a Unique AI Framework for the EuroHPC JU Systems Ecosystem

 IT4Innovation
 Vit Vondrak (not in workshop)
 Tomas (hopefully in workshop)
 TBD: Check what SW already installed & 

clarify access for CoE RAISE for scripts, etc.?



Summary & Q&A
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Summary: Unique AI Framework Overview

242022-12-01 Towards adoptions of a Unique AI Framework for the EuroHPC JU Systems Ecosystem

USE CASE
Developments

Unique AI Framework
community

+
stakeholders

Services

Education

Scalable Use-Case-Specific AI Methods 

Generalizable and Scalable AI Methods 

System-Adapted Start Scripts 

Joint Use-Case Open-Access Database already heavily using and contributing



Summary of Framework Realization Process
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Hyperparameter
Tuner



Q&A: NCC Feedback for Adoption?
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Prague meeting
CoE RAISE

Cyprus: VEGA

Par-Tec?



Selected References
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