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Da dove partiamo?

Dove vogliamo arrivare?
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Stato dei software scientifici da usare

Know how + Men Power
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Tempo a disposizione

Come fare?
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Approccio a Step e Fasl

Motivazioni
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Step 1

Esigenze

Creare un sistema che consenta
di utilizzare varie tecnologie
software da mettere
insieme per gestire grandi
quantita di dati in arrivo dai
telescopi.
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e Gestione Utenze
e Simulazioni

Step 1 e Riduzioni (pipeline e non solo)
e Ingestione in archivio
Esigenze e Accesso ai dati generati

e Poco tempo per la realizzazione
e Poco personale (1/2 pax)
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e 12 server
e CPU: 48 core ognuno
Step 2 e DISCO: 250 TB ognuno
- e RAM: 380 GB ognuno
Hardware disponibile « NETWORK: 2 if da 10 Gb + 2 da 1Gb
e |PMI
e Tape Library (LTO5+6)
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e curva di apprendimento bassa
e stabilita

Step 3 e ridondanza
e scalabilita

Scelta Architetturale » performance
e backup
e disaster recovery

Federico Fiordoliva 02/2025



(AT
Foce T
&F 3‘; 4
-5 . 7
b £ !
= T e
- -
5o -
%, o
gt

Step 3
Sistema Iperconvergente

Scelta Architetturale
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e Operating System

e Storage Manager

e Configuration Manager
e Virtualization Manager
e Compute Manager

e Monitoring/Alerting

Step 4

Componenti Software
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Operating System

e RHEL **
Step 4 > server fisici

Componenti Software BRI EL e,
o virtual machines
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Storage Manager

Step 4 e Ceph

= e Lustre
Componenti Software e GlusterFS + Ganesha **
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Virtualization Manager

Step 4
« KVM/QEMU

Componenti Software
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Configuration Manager

Step 4

e Ansible

Componenti Software
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Compute Manager

Step 4
e OpenHPC

Componenti Software
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Monitoring/Alert

Step 4 e Zabbix

e Grafanat+Prometheus **

Componenti Software
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Acquisti Hardware Networking

Switch Juniper
e 6x EX4300-48P
e 2x EX4300-48MP
o 2x EX4600-40F

Step 5

Networking
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VLANS

e storage communications
e storage exports

Step 5 e OS management
S e service T
Networking e service 2

e PXE
e Compute
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Step 6

Valutazioni

Dopo aver testato tutti i software sul
campo, dopo innumerevoli reinstallazioni
fisiche, abbiamo deciso con quale
configurazione patire.
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Fase 1 . UM

e Software usabile tramite moduli

Infrastruttura
Tradizionale
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e Verifica delle funzionalita

Fase 2 e Usabilita
- e Pro/Contro
Testing e Usabilita » Aggiustamenti

e rilascio solo per alcuni utenti
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Fase 3
e rilascio a tutti gli utenti

Produzione
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e Creazione Cluster Kubernetes (VM)
e pubblicazione prime web-app
o Grafana+Prometheus

Fase 4 o Web Pages
. o Airflow
Container > Primi Test migrazione container
= ascisoft
= heasoft
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Noi slamo arrivati qui!
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e Migrare tutti i software di
riduzione/simulazione su microservizi
utilizzando pipeline automatizzate che

Fase 5 . . | .
avviano e distruggono i container a
. .. lavoro concluso.
Microservizi o YAML su GIT
e Parallelizzazione dei run
e |AM
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e Una volta passati i software su pod,
possiamo ricreare il cluster in modalita
fisica e non piu in VM, eliminando
Slurm, tutto in una giornata.

e Mantenendo solo lo storage
|Iperconvergente

Fase 6

Rebuild
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Aggiungendo uno Storage esterno come
Fase / . . -
un fibre-channel si potrebbe eliminare

GlusterFS per aumentare le performance
ed avere delle aree di scratch locali

Scale Up

Federico Fiordoliva 02/2025
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e Aggiunta di server fisici

Fase / e Aggiunta di Cluster Kubernetes
e Con dCache si potrebbe semplificare il
Scale Up trasferimento da e per eventuali altri
cluster
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Processo lterativo!
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Domande?
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Altre Info
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SERVICE NETWORK 1

SERVICE NETWORK 2

CLUSTER
NODE 1 NODE 2 NODE 3 NODE 11
gemu-kvim gemu-kvm gemu-kvim gemu-kvim
libwirt libvirt libwvirt libvirt
NFS-Ganesha Cluster T —
GLUSTER STORAGE VOLUME

MNFS NETWORK

STORAGE NETWORK
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PXE NMETWORK

COMPUTE NETWORK

CLUSTER

NODE 1

NODE 2

NODE 3

NODE 11

VMs

NFS NETWORK

HAHOMLIN 2MNand
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Home Dashboards

Prometheus ~ Job ost | wn01:9100 ~ &} GitHub 7 Grafana
+ Quick CPU [ Mem [ Disk

Pressure CPU Busy Sys Load RAM Used SWAP Used Root FS Used CPU Cores

96 32.7 weeks

RootFS Tota RAM Total SWAP Total

300 GiB 756 GIiB OB
~ Basic CPU [ Mem [ Net / Disk

CPU Basic Memory Basic
100%
768 GIB
80%

60%

16:00 18:00 20:00 22:00 00:00 02:00 04:00 08:00 E : 4: 16:00 : 22:00 00:00 02:00 4:0 6:00 08:00
== Busy System Busy User Busy lowait == Busy IRQs Busy Other == [dle == RAM Total == RAM Used RAM Cache + Buffer == RAM Free SWAP Used

Network Traffic Basic Disk Space Used Basic

100%

e e e i e

16:00 22:00 00:00 02:00 04:00 08:00 10:00 12:00 4: :00 18:00 20:00 22:00 00:00 02:00 04:00 06:00 08:00
== recv bond0 == recv bondl == recv bond1.1010 == recv bond1.1012 recv bond1.1013 recv cilium_host == recy cilium_net /data == [ == [boot/efi /boot fmnt/nfs-data
recv cilium_vxlan recv enplsOf0) == recv enplsOfi recv enp33s0f0 recv enp33s0f1 recv lo recv Ixc8c8d1f7e5809 et/pods/08e2d492-867b-4bd3-afe9-a3d2ff00c87f/volumes/kubernetes.io~projected/clustermesh-secrets

recv lxc_health trans bond0) == trans bondl == trans bond1.1010 t ond1.1012 == trans bond1.1013 == trans cilium_host B 7flvolumes/kubernetes.io~projected/hubble-tis
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Dashboards

Fail/Down/Drain/Err Nodes

100

n

)
I\ J/ ‘I ]
02/2418:00 02/ 3 02/2512:00 02/2518:00 02/26 00:00

0.228

Allocated Nodes (including compl)
1.08

Mixed Modes
Idle Nodes

Total Nodes

v SLURM Jobs

RUNNING/COMPL/PEND Jobs

02/2612:00

02/24 18:00

Down Nodes

== Draining Nodes

FAIL/SUSP/CANC/PREEMPT/TIMEDOUT Jobs

02/2418:00 0225 00:00

02/24 18:00 02/25 00:00 0225 06:00 02/2512:00 02/2518:00 02/26 00:00

3.73

== Running Jobs
0

== Pending Jobs
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02/26 06:00 02/2612:00

Timed out Jobs

== Failed Jobs

== Failed jobs (due to NodeFail)

/26 06:00 02/2612:00

/2512:00 02/2518:00 02/26 00:00

0
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02/26 12:00
0.00346
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Home Dashboards

Jata source | default ~ nstance || All ~

Running Kubelets Running Pods Running Containers Actual Volume Count Desired Volume Count Config Error Count

O 200 578 998 998 nodata

Operation Rate Operation Error Rate

Dashboards

ast * 0.025 ops/s Name ast *

3 ops/s [ 172.23.23.131:10250 container_status 0 opsls
172.23.23.131:10250 create_container 0 ops/s 172.23.23131:10250 remove_container 0 ops/

M N UL T ‘ 172.23.23.131:10250 exec_sync 0 ops/
|
|
|
|
172.23.23.131:10250 list_podsandbox 3.03 ops/s |
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|
| -\
U
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2 opsls 172.23.23131:10250 exec_sync 1.20 ops/s 0.015 ops/s | \ ‘
172.23.23132:10250 container_status 0 ops/
172.23.23.131:10250 podsandbox_status 0 ops/s 13:50  14:00 14010 14:20 14:30 14:40 172.23.23.132:10250 stop_podsandbox 0 ops/s

172.23.23.131:10250 image_status 0 opsfs

0.01 ops/s | |
172.23.23132:10250 exec_sync 0 ops/

[|] == 172.23.23132:10250 remove_container 0 ops/

172.23.23.131:10250 list_containers 3.08 ops/s

1 opsfs
172.23.23.131:10250 list_images 0.0667 ops/s 0.005 ops/s } ‘
]

172.23.23132:10250 pull_image 0.0222 ops/

| 172.23.23.131:10250 stop_podsandbox 0 ops/

Operation Duration 99th quantile

8s Name
- 172.23.23.131:10250 container_status
172.23.23.131:110250 create_container
172.23.23.131:10250 exec_sync
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172.23.23.131:110250 list_podsandbox
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Federico Fiordoliva 02/2025




(ALTry.
gy £

:‘. Py
5 a ™%
H il
Be e 78 —

N a¥ Ly

g

Graziel
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