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What You Will
Learn Today

By the end of this session, students will
be able to:

Understand why HPC matters for
engineering.

Explore how HPC enables Al, digital
twins, and advanced simulations.

Discover HPC architecture basics
(CPU/GPU, interconnects).

See real-world applications in
aerospace, mechanical, and civil
engineering.

Imagine how these technologies
could impact your future projects.

Enabling the Future

Today we’ll explore how digital
infrastructures are shaping
innovation across disciplines.
look at modern architecture
examine rea [

and work together to i
technologies and in SPe
performance computing (HPC)

could transform your field.
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The Turning Point

Al Adoption and Infrastructure Convergence

) ® Digital Infrastructure @ Hybrid Cloud Applied Al @ Al in Industry
« Data Explosion

® High performance computing
« Al Evolution

« HPC Backbone
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Why HPC matters

« Complexity
e Parallelism

 [mpact

The most valuable metric ir
complex system is ofte
nobody measures.'

High-performan e
to discover exa

"Hubbard, D., Budzier, A., & Leed, A. B. (2025). How to Measure Anything in
Project Management (Ist ed.). Wiley.
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Let’'s Break the Ice - Your Voice First

= If you had access to a
supercomputer for one
day, what would you do?
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Participants’ Voice: Main Outcomes

If you had access to a supercomputer for one day, what would you do?

testing parallel algorith
simulazione public transport increase

filippo dns resolve rome traffic
model training

run a huge simulation
thermodynamics calculatio
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What Are the
Market Drivers?

e Cost Reduction

« Data Sharing and
Collaboration

gy

« Demand for Digital
Transformation

* |Increasing
Complexity

The growing need to solve complex
problems and extract insights from
massive data volumes is driving
organizations toward digital
transformation;,ileveraging HPC
capabilities to reveal the previously
invisible, while adopting hybrid
environments for efficient workload-
i nhanced data sharing,
ated innovation with-cost
efficiency and competitiveness.
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Minimum Viable Product (MVP) Methodology

Capability maturity

un|:| n

Workload
requirements

A

PoC & Innovation Sandbox

- Learn in a safe, secure
environment

- Prototype and experiment
- Test new technologies and ideas

- Collaborate with business units
and partners

+ Innovate before moving to
development phase

Foundational

»  Target Environment

Innovation Zone

Development & QA
« Test migration of applications
- Build and test new applications

« Enable developers with tools
and frameworks

- Speed development cycles
with CI/CD pipelines

- Spin up and spin down as many
as needed via automation

Advanced

UAT/Staging & Production

- Deploy/migrate applications for

customer use

+ Run apps within full security and

regulatory constraints

- Operate with logging, monitoring,

and dashboards

« Effectively recover from disaster

Example environments

Capability categories:

* Governance

* Security

* Application Support
* Shared Infrastructure
* Operations
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e Cloud vision

e Transformation roadmap
* Governance

* Economics

e Hybrid it
¢ Aufomation & patterns
e Compliance, cost & vendor management

» Automation, tools, & IAC

 CI/CD

» Code pipelines

e Culture of continuous improvement

e Culture of innovation
¢ Innovation ideation
» Enabling hypothesis testing

A

Strategy &
Governance

Successful digital transformation is complex
Align people, processes, and technology

Applications

Data

« Visibility and transparency

« Audit and governance

e Compliance and risk

« Automation, tools & software

e Culture

» Organizational change management
» Talent enablement

e Communications

* App modernization
o App refactoring

e Cloud native

« Containers

e Governance
o Analytics & Al
¢ Management
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Target environment: Swimlanes

Applications
BU1 BU1 BU1 BU2
Sandboxes Dev Dev Prod Prod
BU2 BU1 BU1 BU2
\ QA QA Stg Stg

Infrastructure
PCS PCS PCS
Dev Non-Prod Prod

Services

\
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The essential building blocks -
for modern IT R

to help you unlock the full value of your data
AI to accelerate outcomes

I d to give you flexibility to run workloads
C OU where it makes the most sense

: to connect your peopleand data more
Networking Y oo

securely and efficiently

v
(B &
v e
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Hybrid Cloud Architecture

Unified cloud services experience

Analytics | Al | Machine Learning

Workload orchestration

Advisory
Services

Bare Metal | VMs | Containers

Security

Compliance Data management services Services
Financial

Managed

Services

Elastic | Open | Partner-enabled

Authorized HPE Partner Use Only | 14



Mode
Architec







Blueprint for a modern supercomputer for national research and Sovereign Al

GPU partition with up to
448 GPUs per
cabinet

CPU partition with up to
38,304 cores per
cabinet

HPE Slingshot interconnect "“ :

- ..~
SR IO
u:‘ v.“ ,“v» <".;
ROCg W
<~ !
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HPE Cray SC Storage Systems E2000 with multiple TB/sec /O performance per rack
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What do the workloads running on the supercomputer have in common?
They all have long-running jobs that need to be checkpointed regularly

Modeling &
Simulation

(MOD/SIM) l E

High Performance
Data Analytics
(HPDA)

Predictive & generative
Artificial Intelligence
(AD

The faster your file system can write data, the less time your compute nodes sit idle waiting for the checkpoint to complete ->

Increased asset utilization of your CPU/GPU compute node investments.
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The cooling dilemma
Increasing chip density is outpacing air cooling

OGS@ ) /

*~ _ Unsustainable
with air cooling

. 4

~Na
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Industry Verticals and Use Cases

Propulsion

Aerospace

Aerodynamics

Acoustics

oy
S
o]
N
IS

Automotive
Crash Safety QQ

Advanced Driver
Assistance
Systems

Combustion

Life Sciences

Medical
Devices

Metabolomics

Drug Discovery

Use Cases

Semiconductor & EDA

Design Verification

Chip Layout

Classification

Design Cycle

Climate & Weather

Core Elements
Advanced Physics-Based
Analytics Simulation
(Math/theory) (CE)) Modeling
Drill &
Pipeline
Safety

Manufacturing

High Performance
Computing
(Infrastructure)
Seismic & Reservoir
Materials Testing

Validation

& Testing

Waste Reduction
21

Factory Optimization
Authorized HPE Partner Use On|y|21



HPE helps customers exceed the boundaries of
what’s possible

ad i 7 STOW=S
Carnegie McMaster STOK=S
N CLEAN ENERGY kv}

Together with HPE, Carnegie Clean Energy is Through precise modeling powered by Researchers are utilizing generative Al to achieve
working quickly to harness the power of the supercomputing, the Destination Earth initiative a breakthrough in antibiotic design that can
ocean. They use HPE Cray supercomputing will assist in anticipating environmental generate synthesizable molecules with wet lab
systems design buoys and Al to learn more from disasters and offer crucial insights across success rates of more than 10% — 10x higher
each passing wave and maximize energy output.’ energy, food, and public health, empowering than standard laboratory screening, potentially
informed decisions that proactively mitigate cutting the time and costs of antibiotic
the impacts of climate change. 2 development in half. 3

1"A new wave of renewable energy - Carnegie Clean Energy," HPE, December 2020 and The Energy Crisis: Can Technology Scale To Power The World?, February 2022
2 "powering climate solutions through Earth’s high-precision digital twin"
3 "Revolutionizing antibiotic discovery with generative Al "
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Why CAE matters

« Largest HPC driver in
engineering

« Enables complex CAE solutions cover a wide range
. . of disciplines, but broadly they
simulations (CFD' - span these four application
FEA, multiphysics) _ e cs:
- . Computational Structural
e Accelerates I  Mechanics (CSM) for Implicit Finite
. . : El t Analysis (F
innovation & reduces SmeEANa SIS Sl
: Computational Structural” >
cost _ Mechanics (CSM) for Explicit FEA




HPC Skills and Opportunities Roadmap

Start small, think big: HPC skills open doors to cutting-edge engineering and research.

Career Opportunities

« HPC Engineer / Specialist » Setup & tuning HPC
clusters » HPC Architect, Infrastructure
Manager

« Computational Scientist / Research Engineer »
Senior Research Scientist, HPC Lab Director

« HPC + Al Engineer > ML/HPC Architect, Head of
Al Infrastructure

« Industry Applications » CAE, CFD, FEA in
automotive, aerospace, pharma - Innovation
Manager, Solution Architect HPC

How to Start Today

Learn the Basics: Parallel computing, Linux,
Python

Try Open-Source Tools: OpenFOAM,
Code_Aster, ParaView

Free Resources: Ansys Student (CAE,
OpenFOAM tutorials, HPC Carpentry (training)

Explore EU Initiatives: EUMaster4HPC, EuroHPC
Joint Undertaking
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Self-Directed Learning: Focus area

Personal Improvement

Personal Mastery

Business Development

Understand the external environment and
develop strategic thinking

Self-Directed
Learning

Team Empowerment

High Performing Team

Organization Performance

Work effectively with the organization as
a whole
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The journey toward mastering complexity

Executive
leadership and
decision- -

making Driving

innovation and

navigating

manufacturing, complexity at
and public sector scale

Cross-industry
knowledge in
Expertise in quality, risk telecom,
management, and healthcare,
continuous improvement

Strong
foundation in
technical skills

Project and people
management
capabilities

International
experience across
diverse business
environments




Wrap-Up: HPC Architectures -Driving Scientific and Industrial
Innovation

v HPC accelerates discovery in science,
engineering, and Al.

v Modern architectures enable flexibility and
scalability.

v Real-world impact: robotics, medical
innovation, national security.

v Future-ready skills: HPC is key for simulation,
optimization, and Al-driven design.

v Your challenge: imagine how HPC could
transform your field.
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Next Steps

Let’'s connect LinkedIn

Luca Crocioni Reading #1: Consulting is more that givin
Management | Digital advice

Transformation | Passion... X )
Reading #2: Taming scope creep to keep

projects on track
PM Infinity
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Glossary: What You Need to Know

Digital Twin: A virtual replica of a physical object or system that uses real-time data and simulation to predict
performance, optimize design, and reduce risk.

Generative Al: Al models that can create new content, such as text, images, or simulations, by learning patterns from
large datasets. Example: Al generating aerodynamic shapes for aircraft design.

High-Performance Computing (HPC): Extremely powerful computing systems designed to solve complex problems that
ordinary computers cannot handle, using thousands of processors working in parallel.

Hybrid Cloud: Public + private + edge to run workload efficiently.

Physical Al: Artificial Intelligence applied to physical systems, such as robotics, autonomous vehicles, or industrial
automation, where Al interacts with the real world.

Workload: A specific computational task or set of tasks executed on a computer system. In HPC, workloads include
simulations such as CFD (fluid dynamics) and FEA (structural analysis), as well as Al training jobs.
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Enabling performance gains across industries

Manufacturing Energy
Perform detailed weather modeling to Exceed the boundaries of what'’s Model energy systems to analyze
achieve accurate predictions and issue possible with optimized, end-to-end sustainable solutions and optimize
advanced warnings for severe events. solutions purpose-built for HPC and Al. energy distribution.
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