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GEANT project and the Spectrum Connection Service (SCS) team

GEANT network has been upgraded during last years. ceshet Consortium
»>>GARR
GEANT Network Evolution Plan
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The SCS team 1
* has defined a service description A gr o S| kt

is running field trials
engages Users to run service pilots

A new Spectrum Connection Service (SCS) has been proposed in the
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CERN - CNAF Data Centre Interconnection
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Quality of Transmission (Q-factor)
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Enabling Technology

Disaggregated optical network: | ‘ o SanceRN shir 1
 Open Optical Line System (~10y life span) I8 i :
« Coherent optical interfaces (~3y life span)

« Transponders boxes
* Pluggable transceivers

G30.CERN Shelf 2
GARR noc@garr.it
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DCI LHCOPN [CNAF-CERN] L3 vs. L1
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Overlay: full picture
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Overlay: full picture

Public ASN required for BGP
direct peering between
CERN and CNAF

as-path
2038 -137-513

| R
TOENITYRE

aut-num: AS203B

aS—name: Hepnet
org: CORG-INDF53-RIFPE
sponsoring-org: ORG-GIRal-RIFE

SZ2927-RIFE
status: LEGACY
mnt-by: RIPE-NCC-LEGACY-MNT
mnt-by: GARB-LIR

created: 2002-09-20T11:12:08Z
last-modified: 2024-01-01T10:38:30ZF
S 0 Source: RIFE
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LHCOPN - complete picture

LHCOPN

CN-IHEP KR-KISTI RRC-KI RRCJINR PL-NCBJ
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fi i i
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US-BNL DE-KIT
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i

f

US-FNAL

NDGF NDGF UK-RAL IT-INFN-CNAF
Scandinavia AS 39590 CH-LHEP AS 216467 AS 43:.7I5 AS 537-2i38

Line speeds: Experiments:

s 10Gbps l= Alice ' = Atlas
s 100Gbps l= CMS =LHCb
— ZOOGbpS

ast update:
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Data Challenge WLCG - [12-24/02/24]

From 12/02/24 to 24/02/24

 Opportunity to verify if the network is
ready and able to match WLCG needs and
expectations

« GREAT Opportunity to understand if a
pure multidomain optical connection (
based on SCS) may be fully considered a
stable and valid element in the WLCG
networking

« CNAF and GARR sprint aimed to include
the new SCS connection as primary link
for LHCOPN between CNAF and CERN
(TO -->T1)

 Decision to use SCS connection for DC24
early December 2023

: , « By mid-January setup implemented,  /
Image credits: Al MS-Copilot te St e d an d fu | | y 0] p er at lona | ’.:::_:,:-T\ — __
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OPN DCI Spectrum Sharing - CNAF CERN Data Challenge

OPN DCI Max IN: 136Gbps Max OUT: 289Gbps

Aggregate traffic OPN LHCOPN CNAF-CERN

100 Gb/s
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-100 Gb/s

N

-200 Gb/s

-300 Gb/s

02/09 00:00 02/10 00:00 02/1100:00 02/1200:00 02/13 00:00 02/14 00:00 02/1500:00 02/16 00:00 02/17 00:00 02/18 00:00 02/19 00:00 02/20 00:00 02/2100:00 02/22 00:00 02/23 00:00 02/24 00:00 02/2500:00 02/26 00:00

Name Mear Max Last* v

== |N mean 33.2 Gb/s 1M9Gb/s 3.92Gb/s 588 Mb/s
== OUT mean -58.6 Gb/s -4.22Gb/s -33.7Gb/s -207 Gb/s
== [N peak 38.5 Gb/s 136 Gb/s 4.68Gb/s 777 Mb/s

== OUT peak -69.2 Gb/s -4.67 Gb/s -56.2 Gb/s(_-289 Gb/s
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https://grafana.ba1.infra.garr.it/d/acb95831-fcf9-4ded-ad5c-7402bb8bcec8/ip%2fvpn-services?orgId=3&var-service=13009&var-PE=All&from=1706742000500&to=1709506798500&viewPanel=35

CNAF LHC physical interface

CNAF LHC physical access traffic mean
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== meanin {name="et-2/0/3" router="rl1.bo01"}
== meanOut {name="et-2/0/3", router="ri1.bo01"}
== meanin {name="et-3/0/3", router="rl1.b001"}

== meanOut {name="et-3/0/3", router="rl1.bo01"}

Name
== maxin {name="et-2/0/3", router="rl1.bo01"}
== maxOut {name="et-2/0/3", router="rl1.bo01"}
== maxin {name="et-3/0/3", router="rl1.bo01"}

== maxOut {name="et-3/0/3", router="ri1.bo01"}

61.6 Gb/s

-71.5 Mb/s

61.9 Gb/s

-1.25 Gb/s

91.4 Gb/s
-110 Mb/s
89.3 Gb/s

-2.06 Gb/s

Vean

215 Gb/s
-3.87 Gb/s
21.4 Gb/s
-241 Gb/s

Mear
32.2 Gb/s
-6.83 Gb/s
32.2 Gb/s
-37.3 Gb/s

3.92 Gb/s

-640 Mb/s

3.37 Gb/s

-1.72 Gb/s

6.17 Gb/s

-1.39 Gb/s

4.51 Gb/s

-6.17 Gb/s

Consortium

GARR

THE ITALIAN
EDUCATION
& RESEARCH
NETWORK




Failover

Aggregate traffic OPN LHCOPN CNAF-CERN

25 Gb/s

0 Mb/s
-25 Gb/s
-50 Gb/s
-75 Gb/s
-100 Gb/s
-125 Gb/s

-150 Gb/s
18:00 : 20:00 21:00 22:00 23:00 : 01:00 02:00 03:00 04:00 05:00 06:00
Name

07:00 : : 10:00 11:00 12:00 : 14:00 15:00 16:00 17:00

Mean Max Last * Min
4.20Gbfs 208Gb/s 138kb/s 138kb/s
-29.7 Gb/s 0 Mb/s 0Mb/s -137 Gb/s
4.20Gbfs 208Gb/s 276kb/s 1.86kb/s
-29.7 Gb/s 0 Mb/s 0Mb/s -137 Gb/s

== |N mean
== OUT mean
== IN peak
== OUT peak

CNAF LHC physical access traffic mean
150 Gb/s am Max Mean
125 Gb/s meanlin {name="et-2/0/3", router="rl1.bo01"} 60.0 Gb/s 6.15 Gb/s
meanOut {name="et-2/0/3", router="rl1.bo01"} -46.0 Mb/s -13.2 Gb/s
100 Gb/s 1
meanlin {name="et-3/0/3", router="ri1.0001"} 546 Gb/s 6.03 Gb/s

75 Gb/s meanOut {name="et-3/0/3" router="rl1.bo01"} -197 Mb/s -16.2 Gb/s

50 Gb/s :
25 Gb/s ’.
0 Mbfs
-25Gbfs AR \ 1 ‘
-50 Gb/s ‘ ‘ ‘ !‘ ‘ Ul

-75 Gb/s

-100 Gb/s
-125 Gb/s
-150 Gb/s

-175 Gb/s
18:00 19:00 20:00 21:00 22:00 23:00 00:00 01:00 02:00 0300 04:00 05:00 06:00 07:00 08:00 09:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00
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https://grafana.ba1.infra.garr.it/d/8JrzULa4z/cnaf-lhc-physical-access?orgId=3&from=1711040400000&to=1711126799000
https://grafana.ba1.infra.garr.it/d/bbfe11a1-144a-4b4f-be7f-dfecf0f8aafb/opn-client-services?orgId=3&from=1711040400000&to=1711126799000

Aggregate traffic OPN LHCOPN CNAF-CERN

25 Gbyfs

0 Mb/s

-25 Gb/s
-50 Gb/s
-75 Gb/s
-100 Gb/s
-125 Gbfs
-150 Gb/s

18:00 19:00 20:00 21:00 22:00 23:00 00:00 03:00 04:00 05:00 06:00 07:00
Name

== |N mean

== OUT mean

= IN peak

== OUT peak

206b; Service LHCOPN INFN - CNAF TIER1 ~ PE

10 Gb/s

0 Mb/s

-10 Gb/s

-20 Gb/s

-30 Gb/s

-40 Gb/s

-50 Gb/s

-60 Gb/s

-70 Gb/s

-80 Gb/s

-90 Gb/s

-100 Gb/s

-110 Gb/s
18:00 19:00 20:00 21:.00 22:00 23:00 00:00 01:00 04:00 07:00
MName

== [N mean
== QUT mean
== [N peak
== OUT peak
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09:00 12:00 13:00 14:00 15:00 16:00 17:00

Meal Max Last Min

4.20Gb/s 208Gb/s 138 kb/s 1.38 kb/s
-29.7 Gb/s 0 Mby/s 0Mb/s -137 Gb/s
4.20Gb/s 208Gb/s 2.76kb/s 1.86 kb/s
-29.7 Gb/s 0 Mby/s 0OMb/s -137 Gb/s
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08:00 12:00 13:00 14:00 15:00 16:00 17:00
Mean M Last *
450 Gb/s 22.8 Gb/s 152 b/s 2.40 Gb/s
-25.7 Gb/s -191b/s -91.5Gb/s -15.0Gb/s
450 Gbfs 22.8Gb/s 152 bf/s 2.40 Gb/s
-25.7 Gbfs -191b/s -91.5Gb/s -15.0Gb/s
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https://grafana.ba1.infra.garr.it/d/acb95831-fcf9-4ded-ad5c-7402bb8bcec8/ip%2fvpn-services?from=1711040400000&orgId=3&to=1711126799000&var-PE=All&var-service=13022&viewPanel=35

Next Steps

Pilot

A00GEth interface evaluation

Satellite Sites integration
-->new site BOO6@Tecnopolo

Network to Network interconnection
(@MI01) standardization process with
GEANT

3rd party Planning Tool (GNpy)

Paolo Bolletta // 14th SIG-NGN - Catania // 2024-04-09

Production

Channel diversification in order to
improve interconnection resiliency

GEANT Geneva ROADM setup reshuffling

Transition from Pilot to Production
Service (ongoing)

e 4 x100GHz channels:




Conclusions

RETE ———

e Solution ready to production and Q
to scale-up and evolve Ul’\ P

- Network service model could be Acknowledgments:

exported and adopted in other  GARR Optical : Colantonio, Vuagnin
communities. « GARR Packet : Inzerilli, Marletta, Valiante
* GARRDC & DevQOps : Cesaroni, Chiarelli, Marzulli

 Pilot and development activities
will continue « CNAF Team: Zani, De Girolamo

- Alternative Cross Board Path * CERN Team: Martell

should be investigated 2 « GEANT Team: SCS Team, Roberts
«  GARR Management/Amm/CTS

Contact:
 paolo.bolletta@qgarr.it

* infra.optical@garr.it
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