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High Performance Computing (HPC)?

• No real definition, depends on the prospective:
– HPC is when I care how fast I get an answer

– HPC is when I foresee my problem to get bigger and bigger
– Scientific computing is NOT an IT Service?

• Thus HPC can happen on:
– A supercomputer

– A Linux Cluster
– A grid or a cloud

– A workstation, desktop, laptop, smartphone!
– Cyberinfrastructure = any combination of the above

• HPC means also High-Productivity Computing



Scientific Computing @ EAIFR

• TWAS-1 and QUEVEDO Clusters 

• TWAS-1: 1 Master, with 3 Compute Nodes (80 CPUs, 92 GB RAM Each)
• Total of 320 CPUs

• QUEVEDO: 1 Master and 8 Compute
• Total of 316 CPUs

• For small scale Production and Education

• Scientific communities contribute to the development work

• Close collaboration with the Computer Science and IoT Departments



Scientific Computing @ EAIFR



“Shut-up and compute ! …”
• Workloads, such as running calculations, are usually "on demand".
- When a user needs something, s/he tells the server, and the server does it. 

• When it's done, it's done!

• For the most part it doesn't matter on which particular machine the calculations 
are run. 

• All that matters is that the user can get the results. 
• This kind of work is often called batch, offline, or interactive work. 
• Sometimes batch work is called a job. Typical jobs include processing of 

accounting files, rendering images or movies, running simulations, 
processing input data, modeling chemical or mechanical interactions, and 
data mining.

• Many organizations have hundreds, thousands, or even tens of thousands of 
machines devoted to running jobs.



Demands on QUEVEDO & TWAS-1



Leonardo HPC Supercomputer 



Leonardo HPC Supercomputer 
• Leonardo features a state-of-the-art interconnect 

system tailored for high-performance computing (HPC). 
It delivers low latency and high bandwidth by 
leveraging NVIDIA Mellanox InfiniBand HDR (High 
Data Rate) technology, powered by NVIDIA QUANTUM 
QM8700 Smart Switches, and a Dragonfly+ topology.

• System Composition:

• 19 cells dedicated to the Booster partition.

• 2 cells for the DCGP (Data-Centric General Purpose) 
partition.

• 1 hybrid cell with both accelerated (36 Booster 
nodes) and conventional (288 DCGP nodes) 
compute resources.

• 1 cell allocated for management, storage, and 
login services.

• Adaptive Routing: The network employs adaptive 
routing, dynamically optimizing data paths to alleviate 
congestion and maintain performance under load.

YouTube  

#10 @ top500.org



Modern Cyberinfrastructure & Application

Modern HPC Architecture Where to use HPC 



Accessing Remote HPC Resources.



Accessing Remote HPC Resources.

grp$N {$N = 01..08}

Password: passcode





Accessing Remote HPC Resources ..





Data Management

Core FAIR Principles:
→ Findable: Data and metadata are easy to locate,
→ Accessible: Data can be retrieved using standardized protocols,
→ Interoperable: Data can be integrated with other datasets,
→ Reusable: Data is well-described and usable for future studies.

• Use consistent file naming, metadata standards, and secure storage !
• Documentation ! Documentation ! Documentation ! Documentation !

• Good data management ensures reproducibility and long-term usability 



Running Computations

















Benchmarking in HPC
• Computer performance:

 - CPU operations {sometimes depends on the programming}

 - Network 

• Time taken to run code vs. varying workload = time to solution

 - Algorithmic optimization 

• Floating point precision

• Memory efficiency

• Energy efficiency







Benchmarking for Performance Evaluation



Thank You!
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