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Parallel IBISCo activities: Consolidation and Experimentation

 Consolidation of IBISCo UniNa  Experimental activity for dynamic resource

resources: provisioning:

* Implementation of services to * Provide flexible and scalable resources
enhance user experience. to users.

« Creation of a Wiki page and  Utilization of container and Kubernetes
collaborative computing platform. Infrastructures to support the data

« Establishment of contacts to analysis.
communicate with the resource « Transition of IBISCo activities to ICSC
Admin team. project resources.
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IBISCo HPC/HTC resources access and use
Steps to use resources:
1. User account creation
*» By sending a request to system admins
2. SSH protocol to access resources

3. SLURM tool to run or terminate jobs, submit script, etc. ...

* Srun
» Sbhatch
» Scancel
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SLURM - Simple Linux Utility for Resource Management

d Flexible job scheduling: it enables users to schedule jobs

1 Dynamic resource management: it allocates resources to jobs as needed,
optimizing resource utilization

1 Scalability and reliability: it efficiently manages clusters of varying sizes

 Customizable configurations: it offers extensive configuration options

4 High-Performance Computing (HPC): it is widely used in scientific and
engineering applications that require extensive computational resources

 Batch processing: it is suitable for batch processing tasks, executing multiple
jobs sequentially or in parallel.
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[] [] []
'he IBISCo Wiki Page /
(DWW, oA Tr Search
ibisco HPC Wiki
g g;ﬁ Recent Changes Media Manager Sitemap

=

Trace: - archit_ib - startdoc - uso_sist - start

Questa & la pagina Wiki del Cluster HPC acquisito nell'ambito del progetto PON IBiSco (Infrastructure for Blg data and Scientific COmputing)

—
1BISCo € un progetto PON R&I 2014-2020 dell' Avviso 424/2018 - Azione I1. 1. | cui oblettivi Sono!
Consiglio Nazionale I N FN . . . pee
de”e Ricerche |Stl|.lltn Naz'u“ale dl fISIca Nl[ﬂleare = da un lato, effettuare, validare e dimostrare completamente in un ambiente operativo reale un potenziamento molto consistente
UNIVERSITA DEGLI STUDI DI NAPOLI dell'infrastruttura di calcolo scientifico nel Sud Italia, gia finanziata nel passato dal PON 2007-2013 (es., progetti PI2S2, SCOPE e RECAS) e

dal Fondo di Funzionamento Ordinario del MIUR (progetto DHTCS);
= dall'altro, contribuire in modo significativo al “Pillar 2: Infrastructure” dell' “lmportant Project of Common Interest on High Performance

I EDERICO ll Computing and Big Data enabled Applications” (IPCEI-HPC-BDA);
= infine, costituire il primo vero e concreto passo verso [talian Computing and Data Infrastructure (ICDI), ponendo le basi per la sua parte

meridicnale (ICDI-sud) che si inquadrera nel progetto nazionale

Il raggiungimento di tali obiettivi prevede la realizzazione di una piaitaforma digitale per la collaborazione e |a co-creazione scientifica e tecnologica
che faccia da motore di un ecosistema collaborativo soste ile a scala multi-regionale, che sia coerente con le aree tematiche e intercetti le
traiettorie di sviluppo della SNSI e di quelle delle Regioni di riferimento, che sia interoperabile con la European Open Science Cloud e pronta alle
sfide del prossimo Programma Quadro “Horizon Europe”

Documentazione <> Documentation

start txt - Last modified: 2022/06/29 17:35 by cnr-guest

Cluster architecture Account registration Job submission

https://ibiscohpc-wiki.scope.unina.it/
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On-site experimentation: High throughput data analysis

Goal: to provide the users with an infrastructure that represents a tradeoff

between deployment speed-flexibility, resource efficiency and service
performance

Solution being tested: the use of container technology (via Docker 20.10) that
runs the applications and the Kubernetes tool for orchestration
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Kubernetes

Local testbed infrastructure provides 6 nodes, orchestrated via Kubernetes (1.26.3):

KUBERNETES MASTER

1 node plays __J| Master

— 5 nodes play
master role node = Worker worker role

s

node

The Master node coordinates and

CEER Ol The Worker nodes represent t_he
manages the entire Kubernetes nodes of the cluster where containers
Infrastructure. It includes the API 1 are executed. Each one hosts the

Server, the Controller Manager, the

Kubelet, Kube-proxy and the
containers, providing the actual
computational capacity of the cluster.
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Tools for the high throughput data analysis

Through the Kubernetes infrastructure created, we set up a prototype to respond to
previous requests, offering the user computing resources. The tools used were:

v' Jupyter Hub/Lab: interactive, web-based development
environment capable of managing multiple accesses

v DASK: Open-source and flexible Python library for
parallel computing that can use the most popular batch H ]
systems (SLURM, HTCondor, etc. ...) or is provided with A L

a native scheduler if necessary (our choice)

v' 83: Object Storage designed to be deployed anywhere: public or private cloud, @z -
bare metal infrastructure, orchestrated environments and edge infrastructures. o -
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User experience
Support to supply users with the tools they needed (ROQOT, editors, etc. ...)

The infrastructure was tested using several realistic high energy physics workflows:

» The overall execution time is the metric chosen to evaluate
and compare the performance of the standard "serial"

model and the parallel approach to data analysis, based
on the new infrastructure

» Preliminary feasibility studies show that the execution time
improves significantly exploiting the DASK distributed
approach on the analysis platform
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User experience
Support to supply users with the tools they needed (ROQOT, editors, etc. ...)

The infrastructure was tested using several realistic high energy physics workflows:

> The overall execution time is the metric chosen to evaluate |
and compare the performance of the standard "serial"
model and the parallel approach to data analysis, based
on the new infrastructure —  More here

» Preliminary feasibility studies show that the execution time
improves significantly exploiting the DASK distributed
approach on the analysis platform
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Conclusions and Outlooks

In conclusion, our goal is to provide IT services to users in a rapid and efficient
manner, while ensuring scalability and adaptability to meet evolving needs

Our ongoing efforts to enhance and optimize the user experience through
experimentation with new technologies are also aimed at facilitating the transition

from IBISCo to ICSC.
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Thank you for your attention
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