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GARR: the Italian Research & Education Network

GARR stand for Gruppo Armonizzazione Rete della Ricerca
Research Network Harmonization Group, started late 80’

e The Community: 1,000+ sites, 3 milion of end users

(research istitutions, universities, schools, ehealth, ...) N = N
AL 13T
THE FIRST ITALIAN NETWORK

e The Network: 20,000 km of fibre, 100 PoPs, 10 DC, 4Tbps S N 3
(BB), 100G+ ince Nov/87

e Lightweight Organisation: 80+ staff that evolve, manage
and control network, cloud, applications
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The Today Network

Numbers

* 3M+ end users

* 20,000+ km Fibre

* 1,500 km Submarine Spectrum

* 1004 PoPs (Optical/Packet)
Network Capacity

* new (BB) 21T / (Access) 5T
BackBone links

* new 200G, 400G = upto 1T+
Access Capacity

* new 10G =- 400G+
Computing and Storage

* 1 DC: distributed on 9 POPs

* ~20,000 vCore, ~12PB Storage

M.Carboni (GARR)

OPTICAL FIBRE
\ operational G/\F‘
TeRABIT  {P te
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Interconnessioni
* Ricerca 2T+ e
m  GEANT, CERN, ecc.
* Global Internet: 400G+
w Arelion, Cogent, MIX, Namex,
ecc. S
* Peering Diretto: 800G+

m Microsoft, Google, Amazon
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Backbone Traffic Growth

50 T T T T T T T
| | —e— BackBone
45 | —e— Access
40; Dark Fibre 12,000 km
35; Submarine 1,500km
30: Backbone 20T, 50T+
é’ 25; Access 100G+, 400G+, 1T+
20; Global Connectivity
r \ RETE 1
15 GAR%( G/\R R i Experimental Infrastructure
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Network Services

Connectivity IFrastructural Experimental

I0G100G,400G, ['pNs, LIR NC,

IPv4, IPVG, EduR oam,
Multicast, L2/L3 S e ARR |1dem

VPN EduGain, .
Lt 100G+, )\, TCs Sensing

Spech"um

Quantum
Comunication,
Time—Fr‘equency,

(Trusted CertiFicate service)
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GEANT Network

BELARUS

) (market)
e

POLAND . Spectrum
/ (market)

Fibre/Spectrum
(NREN)

Total kilometers fibre/spectrum 30,928km
S ]\ AN —
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Global Networking attraverso GEANT

North Africa & West & Central Eastern & Southem
Canada & USA Latin America Europe Eastern Mediterranean  Africa Africa Central Asia Asia-Pacific Other REE Networks
= om= Qeun oty ) e A - A CRENTY  ran
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Investigation and Developments

from limited resources to new possibilities

Ballon - open optical network
Optical Network. Design and Planning Tool
Open Optical Network Controller
Performance Optimization

‘:‘g Politecnico
i di Torino

Spectrum Sharinﬁ
CNAF-CERN DCI pilot (Multidomain GARRAGEANT)

Spectrum Sharing User Service Definition

%

INFN Y

Pan-European Infrastructure (CLONETS)
GaN5-2 Incubator

T
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/
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\ e IIIIIIIII
Sehsing over Subsea Cables DER
GEANT WP7T2 Demo activity 255 Ic;nlﬁ;gg;‘
L SUBMERSE Projec+ re\aﬁonship
10 27 Time arul Frequency
= White Rabbit over DWDM 'NR”\A

GQuarttum Technologies (QKD)
University of Padua: QKD + Data link. Field +rial PA
Quantum Initiative
GEANT Quantum Strategy group

DUA)QTECH
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1.6Tbps CERN-CNAF INFN DCI
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Zell

Pure Optical connection that uses an
empty slice of the optical spectrum
available on GEANT and GARR
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What if innovation is growing too fast?

In some cases resources for technology seem
to be unlimited, and limitless growth feels
within reach...
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Al: Global Investments from 2013 to 2023
300} ‘ ‘ ‘ ‘ ‘ /I
2ol /|

e

: / USA )
1001 Cina
| S |
Europa
50/ —— |

miliardi di $
g 8
T T T

13 2015 2017 ‘ 2019 2021 2023

Fonte: Our World in Data
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https://ourworldindata.org/
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https://www.gravita-zero.it/

Al drives 48% increase in Google
emissions

3 July 2024 Share «§  Save 4+

Imran Rahman-Jones
Technology reporter



https://www.bbc.com/news/articles/c51yvz51k2xo

ChatGPT consumes more water than
expected

According to a study by the University of
California, the clusters that power OpenAl's
intelligence require a lot of water, four times
more than was thought.

. consumed a 500ml bottle of water for roughly 10-50 responses ...

et



https://www.thetimes.com/uk/technology-uk/article/thirsty-chatgpt-uses-four-times-more-water-than-previously-thought-bc0pqswdr
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Server Energy Consumption
B Chassis m CPU ® Other

Idle

70% Load

m RAM m COOLING
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Al requires significant computing power...
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https://www.weforum.org/agenda/2024/07/generative-ai-energy-emissions/
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https://www.gravita-zero.it/

THE 2024 MAD (MACHINE LEARNING, ARTIFICIAL INTELLIGENCE & DATA) LANDSCAPE
ANALYTICS
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Can we cope?

In some cases resources for technology seem
to be unlimited, and limitless growth feels
within reach...
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An Alternative Approach




The ICT complexity (our playground)

.. GARR toolbox (2016-today)

Documentation

Application:

o
@l FILEsENDER

(1) OPENVPN B Joomial' g’

ownCloud #hoodle @ edumer-,

O sigsuesuon ] pexip [
E
eé? Jitsi.org B Adobe Connect

S Jira

B MkDocs

WEBLATE

g

P ———
Logging & Monitoring

42D = clasti ;
- == elastic stack a2 slack
@)oo T eduven django : >>PeerTube - K wb LSS 7 ABBI X Iy © telegraf
v ibana ptime Kuma
, P ;L-mesurvev o) M prometheus
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Virtualization Database QQLEL?J:—?- COPENCONFIG JSON; {REST}
£ rwbernetes @i docker @ influxdb R 0 mongoDB 5 TELECOM INFRA PROJECT one
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~ Infrastructure
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GARR Cloud Distributed Infrastructure

Services:
» |aaS
» Object Storage
Resources:
» Cores: 11500
=» RAM: 90 TB

» Storage: 16.3 PB (15%
SSD)

= GPU: 333 TFlops

A ————" i}
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Palermo Cloud Region

= CPUs: 2700 cores
=» RAM: 21 TB

» Storage: 1.3 PB

» GPUs: 120 TFLOPS

- \ — BN I\ —
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GC: 4-Layers recipe

1

! PaaS

1 laaS DaaS || PaaS

. £ kubernetes
1

1

1. Application Service -=-===3 =
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4. Physical Resources
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1
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1
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1
1
1
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GC: The Engines

"— ————————————————————————— sl
! PaaS 1
1 laaS || DaaS || PaaS
. kubernetes
! — 1
. . . 1 I | 1
1. Application Service -=-===3 [ .
1 openstack.org 1
! [
- - 1 A X (4 1
2. Infrastructure Virtualization 1 ceph.io ]y
b |
- :
3. Operating System - - - -~ 1 @ 4
! 1
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ICT Services
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= GARR Cloud Accounting and Monitoring

massimo.carboni@garr.it

Accounting // Accounting > Dashboard
Energia
B3 Dashboard &
Servizio Servizio
° Servizi . GARR Virtual Data Centers GARR Object Storage
137~ 1222 e s
By Enti " vbe VDC abilitati A1KW
L Dettaglio Dettaglio
%)  Convenzioni o Sum {pal,ctl,na2}
23 Persone v
Enti Convenzioni Persone
@ Tags o
9 7 3] registrati 24‘» registrate 5 7 72‘
Monitoring
Dettaglio Dettaglio Dettaglio

B3 Dashboard
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5Gb/s

4 Gb/s

3 Gb/s

2Gb/s

1Gb/s

10/15 12:00 10/16 00:00 10/16 12:00

== Total Max:5.00 Gb/s Mean: 2.75 Gb/s

HTTP Request - Top 20 repos
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Transferred data - Top 20 repos

10/18

Z

10/17 00:00

Home > Dashboards > GARR > Services > Utilizzo Mirror  ¥%  «§

https://mirror.garr.it/

10/17 12:00

10/18 00:00

10/18 12:00 10/19 00:00 10/19 12:00

Name

= itarchive.ubuntu.com

— centos.mirror.garr.it

= kodi.mirror.garr.it

= kali.mirror.garr.it

= ctan.mirror.garr.it

= opensuse.mirror.garr.it

= openvz.mirror.garrit

= eclipse.mirror.garr.it

= freerainbowtables.mirror.garr.it
ubuntu.mirror.garr.it

= almalinux.mirror.garr.it

= fedora.mirror.garr.it

= debian.mirror.garr.it

= slackware.mirror.garr.it

== mt.archive.ubuntu.com

== salix.mirror.qarr.it
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https://mirror.garr.it/

GARR Meet
https://meet.garr.it

Welcome to GARR Meet

GARR audio and video conferencing portal

A wide choice of simple and secure audio and video conferencing tools, in order to
meet all the needs of the Italian research and education community

® ©

Webinar mode Bridge PSTN WebRTC Recording

Virtual rooms on-demand for webinars Participation by dialling a phone Participation directly from desktop and Meeting or webinar video-recording
number mobile browser feature


https://meet.garr.it/

> PeerTube

https://garr.tv/

Massimo Car...
e B

£ Myaccount

9 My library
IN MY LIBRARY
Ij Channels

|3 videos

‘= Playlists

i= Subscriptions

<9 History

ON GARR.TV J
@ Home =
N p - o T LR 3 :
@ Discover \ Universita e centri di ricerca in Italia t:‘

sono connessi

GARR website

RAI TG1 Economia - L'Internet della ricerca scientifica Other videos  autoptay

GARRtv Channel


https://garr.tv/

SCARE >

https://scarr.garr.it/
GARR SCARR & Greenbone

SCARR is a flexible, secure, remote vulnerability
scanning service for GARR APMs, it provides
detailed information about identified issues in user
network assets, also suggesting remediation.

FIRST LOGIN? PLEASE CHECK FAQ

SUBMIT SCAN

Choose language | English (en) ~

Q = B

SCANNING PERIODIC BOOKING REPORT


https://scarr.garr.it/

ONLYOFFICE

https://workplace.garr.it/

== ONLYOFFICE
GARR Workplace

@ No access to the portal?

Contact the portal administration
GARR IDP Login

@ Want to become the portal user?
Click here to join

() Remember @ Forgot your password?


https://workplace.garr.it/

Dbt e

https://speedtest.garr.it/

GAR SPE DTEST Librespeed

Server:

Roma ¢
Ping Jitter
19.0ms 1.75ms
Download Upload
94.2 43.5
Mbps Mbps

90.147.163.7 - Unknown ISP


https://speedtest.garr.it/

https://www.garr.it/it/servizi-garr/eduroam

eduroam | o

=) SN
EDUROAM (EDUCATION ROAMING) l
i eduroam e il servizio che permette agli utenti in mobilita

presso altre organizzazioni di accedere in modo semplice e

sicuro alla rete wireless usando le stesse credenziali fornite

dalla propria organizzazione

CONTATTI

= eduroam@agarr.it


https://www.garr.it/it/servizi-garr/eduroam

no free lunch
knowledge sharing
solidarity




This work is licensed under a Creative Commons “Attribution 4.0 @ @

International” license.

Strumenti OpenSource |
IATEX - Draw.l1O - GNU.Makefile

THE ITALIAN
EDUCATION

& RESEARCH
NETWORK

Cg(:onsortium
o
M.Carboni (GARR) Between autonomy and innovation ®@@® 26/10/2024 40 / 40 GARR


https://creativecommons.org/licenses/by/4.0/deed.en
https://creativecommons.org/licenses/by/4.0/deed.en
https://creativecommons.org/licenses/by/4.0/deed.en

	GARR in a nutshell
	Innovation Impact
	I servizi


