STEAM: The Next Generation Iriggers
Education Program

Felice Pantaleo

felice@cern.ch




STEAM Introduction

Principles:
Training events open to all NGT members, regardless of their experiment affiliation or task.

The program aims to provide a coherent overview of all topics to everyone and specific
modules to those interested.

Participation in NGT education events encourages cross-collaboration and discussion
among members from different working packages.

The training should also be an opportunity for the wider CERN community to benefit
over time.

Collaboration with CERN openlab to engage experts from industrial partners for teaching
and assisting with hackathons.

Engage professors from universities to teach some courses, potentially providing ECTS
credits to students
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Individual and collective education

Individual training:

allocate seats at existing training resources, collaborate to adapt their training program
and sponsor participation.

NGT Collective training:

organization of training events, seminars, hackathons, repositories
* adapt existing events, creating a network/portfolio of educational experiences

* benefits the community

* ramp up in mid 2025
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Software Training, Education, Advanced Modules

Some knowledge in-house (NGT or CERN),

rest in academia and industry.

Parallel, High-performance, and
High-throughput Computing:
* Fundamentals of parallel programming

*  Optimization techniques for HPC and
HTC.

* Performance tuning and benchmarking

* Heterogeneous code profiling &
optimization.

e Utilizing heterogeneous architectures

(GPUs, FPGAs), CUDA, ROCm,

* Advanced MPI topics: one-sided
communication, fault tolerance.

C++ /Data-intensive applications.
Eftficient memory usage.

Expert level C++ and Python.

Big data handling

Data structures (basic to advanced).

Hands-on event reconstruction
algorithms

Data-oriented programming,




Software Training, Education, Advanced Modules

Some knowledge in-house (NGT or CERN),

rest in academia and industry.

FPGA programming: High-Level Synthesis
(HLS), VHDL.

High performance real-time data
compression.

Latency-bound computing;

Network architectures Networking
(TCP/IP, RoCE).

Machine Learning Operations
(MLOps), Continuous Integration.

GNNs, Transformers, RNNs.

Optimization of Neural Networks:

AoT

Quantization.

Pruning;

Knowledge distillation.

Compression techniques.

Improved integration in
heterogeneous frameworks.




Practical schools

Cross-experiments NGT schools + hackathons

Encourage practical experience.
* Learn by doing (mistakes)

Collaboration and hands-on learning.

NGT topical training events pairing hackathons with training for a
comprehensive learning experience.




Additional Resources

Seminars, tutorials on cutting-edge technology from industry experts or academia.

Engaged industrial partners with CERN openlab for industrial expertise.

Professors from universities teaching courses with potential ECTS credits for students.




Conclusion

The STEAM training program aims to equip all NGT members
with essential and advanced skills through comprehensive
modules, workshops, and hackathons. We focus on fostering
cross-collaboration and providing continuous learning
opportunities.

Vicky Batsari (QUEST) will start next week

All NGT members are encouraged to actively participate in the
training sessions, workshops, and hackathons.

Your involvement and feedback are crucial to the success of this
program.
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Basic Training

Basic training not part of the core business of NextGen Education
Topics mentioned:
Introduction to C++ and Python.
Git version control.
TensorFlow, Keras, FastML, Clustering, Regression, Classification, DNN:gs.
Introduction to event reconstruction algorithms and triggers

Use of GPUs in experiments' frameworks.

Use of ML inference in experiments' frameworks.




