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HPC Technologies – DIBAF cluster
Agenda

 What about ? 

HPC, Big Data, GFLOPS, PB, …

 How do they work ?

Calcolo numerico intensivo,  

Data Processing, …

 Useful for what ?

Chimica Computazionale, Bioinformatica, 

IoT, Image Processing, Machine Learning, …
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The DIBAF Cluster
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DIBAF Cluster



300 TFLOPS SP (HPC)26

8 

26

8 8 POPS INT4 (AI/ML)

1 PC = 0.01 TFLOPS

DIBAF Cluster



DIBAF Cluster

26+8 = 34 Ethernet cables
13 Infiniband cables
32 Power cables
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DIBAF Cluster
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HPC – High Performance Computing
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HPC Classification – Flynn Taxonomy
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HPC – High Performance Computing

Brute force - Expected performance when scaling

Quantum Chemistry

PC Cluster

O(N3) / O(N4) 3-5 atomi(H2O, NH3, CH4) > 50 atomi
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HPC – High Performance Computing

Brute force - Expected performance when scaling

Molecular Dynamics

PC Cluster

O(N2) 20-50 atomi (peptide) > 1 milione di atomi
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Big Data & Analytics

Data Driven model: make decision from data  
Data-driven decision-making (DDDM) is an approach that emphasizes using data and 
analysis instead of intuition to inform “business” decisions.
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DIKW «hierarchical» model

Big Data & Analytics
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Reference(URL): 

https://en.wikipedia.org/wiki/DIKW_pyramid

The cognitive pyramid

Pay attention on DATA QUALITY

at the base of the pyramid !



Theoretical model: AI, ML, DL

https://en.wikipedia.org/wiki/Machine_learning

Big Data & Analytics
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From Data to Big Data

Big Data & Analytics
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DIBAF BDA + AI model

Cloudera

No 

SQL

Google Apps & Tools

Hadoop distributed filesystem

Middleware

IoT sensors Web pages ASCII files DBMS data

Big Data & Analytics

Introduction to High Performance and Data Intensive Computing - C. Zazza (2025) 



DIBAF BDA + AI model

Big Data & Analytics



DIBAF BDA + AI model

Big Data & Analytics
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DIBAF BDA + AI model

Big Data & Analytics
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NVIDIA EGX platform for EDGE computing

Based on Kubernets

From Datacenter to the EDGE

Big Data & Analytics
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Ready for field test on Jetson Nano 

100$

Big Data & Analytics

AI + IoT + 5G
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NVIDIA EGX platform for EDGE computing

Big Data & Analytics
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DIBAF BDA + AI model

Big Data & Analytics
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Setting up our classifier

Field

Wheather-Climate

Bio-NGS/Genome

Supervised Machine Learning

Big Data & Analytics
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Supervised Machine Learning

Big Data & Analytics
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ICOS Data Processing

Big Data & Analytics

Contacts Prof. Dario Papale for major details
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