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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,

loT, Image Processing, Machine Learning, ...
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DIBAF Cluster -

1 PC =0.01 TFLOPS



DIBAF Cluster

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

O(N3) / O(N¥)
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HPC - High Performance Computing

Brute force - Expected performance when scaling

Molecular Dynamics

O(N2)

PC

20-50 atomi (peptide)

Cluster

> 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
analysis instead of intuition to inform “business” decision

DECIDE

“What DECISION do | need to make?”
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Big Data & Analytics

DIKW «hierarchical» model

KNOWLEDGE

/ INFORMATION \
/ DATA \

The cognitive pyramid

Pay attention on DATA QUALIT
Reference(URL): at the base of the pyramid !

https://en.wikipedia.org/wiki/DIKW_pyramid
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Big Data & Analytics
Theoretical model: Al, ML, DL

Artificial intelligence

Machine learning

Deep learning

Machine Learning

r
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Big Data & Analytics
From Data to Big Data

Nolie Velocity

Batch to
Streaming
Data

Megabytes to
Zettabytes

Variety

Text, video, audio, images,
structured, unstructured
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Big Data & Analytics

DIBAF BDA + Al model

Azure Data Lake

_ Analytics
analytics service yt clusters (HDInsight)

U-sQL 0 Sparks 22k

Hadoop distributed filesystem WebHDFS5

Store

unstructured semi-structured structured

loT sensors Web pages @ ASCII files DBMS data
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Big Data & Analytics iHoelar.,
I _
DIBAF BDA + Al model e

4 Tier End-to-End loT Solutions Architecture
Tier 2 Tier 3

.ner ﬂ' Internet Gateways, Data
SensorsfActuators Acquisition Systems

(Wired, Wireless) {Data Apgregation, Analog to
/ Digital Conversion)
“Things” '

' Primarily ﬂnafag
data sources

Edge IT Data Center / Cloud
[Analytics, Pre-processing) [Analytics, Management, Archive)

= Devices, gadgets,
machines, tools,
people, cars,
animals,
clothes, etc.




Big Data & Analytics
DIBAF BDA + Al model
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Big Data & Analytics
DIBAF BDA + Al model

CONTAINER 1
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Big Data & Analytics

NVIDIA EGX platform for EDGE computir

CLOUD OR CONTROL PLANE EDGE SERVERS
DATA CENTER :

//‘:,/‘ From Datacenter to the EDGE

<&

GPU OPERATOR

GOLD MASTER IMAGE
KUBERNETES

CONTAINER ENGINE
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Big Data & Analytics

Al + loT + 5G

Ready for field test on Jetson Nano
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Big Data & Analytics

NVIDIA EGX platform for EDGE computing

REAL-TIME Al AT THE EDGE

BILLIONS OF SENSORS

%
-

THE NVIDIA EGX PLATFORM
[From Jetson Nano to NGC-Ready for Edge Servers)

—_—
REAL-TIME INSIGHTS

CORE DATA CENTER

RETRAINING AND REPORTING

ANOMALY ALERT
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Big Data & Analytics
DIBAF BDA + Al model
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Big Data & Analytics

Supervised Machine Learning

Setting up our classifier

Field

Wheather-Climat

Data in standard format
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Big Data & Analytics

Supervised Machine Learning

Classifier
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