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Outline 

 Challenges in using AI Methods on HPC at Scale
 Toolset Challenges & Unique AI Framework Activities (previous talk in workshop)
 Understanding Skillset Challenges on cross-sectional HPC/AI Methods

 Lessons Learned of HPC/AI Methods Matrix Process
 Meetings & Interaction Room to Dive into Method Details
 Evolution on the Adoption of HPC/AI Methods
 Role of Hyperparameter Optimization towards Exascale
 Role of Quantum Computing as Accelerator
 Role of YouTube Trainings for Skillset Building

 Summary & Q&A
 Feedback from NCCs on AI/HPC Methods

 Selected References
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Challenges in using AI Methods on HPC at Scale 
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Complex Challenges of a wide area of Toolsets & Skillsets
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Toolsets Addressed via UAIF ( see previous talk)

52022-12-01 Lessons Learned of applying cross-sectional AI/HPC Methods in Scientific & Engineering Applications

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



Compute- and Data-driven Use Cases – Data & Modeling
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Use Cases – Many AI Models & Hyperparameter Relevance
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WP2 – AI- & HPC-Cross Methods at Exascale in a nutshell

 WP3 (Compute-Driven Use-Cases towards Exascale)
 WP4 (Data-Driven Use-Cases towards Exascale
 Developments in these WPs will be 

supported by the cross-linking activities of WP2
 E.g. scaling machine & deep learning codes

with frameworks like Horovod/Deepspeed
 E.g. introduction to new AI methods such

as Long-Short Term Memory (Time series)
 E.g. data augmentation approaches 
 E.g. benchmarking HPC machines and offer

also pre-trained AI algorithms (i.e., transfer learning)
 E.g. offer neural architecture search methods for

hyperparameter – tuning in semi-automatic way
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Lessons Learned of HPC/AI Methods Matrix Process

92022-12-01 Lessons Learned of applying cross-sectional AI/HPC Methods in Scientific & Engineering Applications



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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Interaction Rooms with WP3/WP4 Teams
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focus input focus input

smaller inputs smaller inputs

In addition to WP2 Monthly Meetings & Monthly Trainings
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Interaction Room Example: Task 3.1 & Detail Levels
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Cross HPC/AI Methods Initial Evolution (M0 M8)
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Cross HPC/AI Methods Initial Evolution (M12)
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Latest-Greatest: Cross HPC/AI Methods Table (M18)

Interaction Room results:
 Update of Matrix
 Components relatively constant

& common
 Methods change & new methods

added (e.g., Transformers, RFs)
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Lessons Learned Example: Role of Hyperparameters
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Examples of
Hyperparameters
for a Convolutional
Neural Network
(CNN)

Each change results 
basically in a new model



Lessons Learned Example: Role of YouTube Trainings
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Please follow us on YouTube to 
get Informed about New Trainings



Lessons Learned Example: Role of Quantum Computing
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Summary & Q&A
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Summary: Unique AI Framework Overview
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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: Working on Cross-Sectional HPC / AI Methods
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Q&A: NCC Feedback for Adoption?
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Selected References
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