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LHGONEL3VPN: A dlobal infrastructure for High Energy Physicsdata analysis (LHC Bele I, Berre Auger Observatory, NOvA, XENON, JUNO, DUNE _Experimental Network Research)
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GEANT aggregate

Aggregate - LHCONE - ingress
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GEANT aggregate

Aggregate - LHCONE - ingress
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GEANT LHCONE access - 800Gbps

200 Gb

100 Gb

M bbbt

-200 Gb

-300 Gb

07/04
Name

17f/04  27/04 07/05 17/05

== [ncoming to CERN

== Qutgoing from CERN

27/05

06/06

16/06

26/08

A <Mﬂ*‘-‘lﬂ¢4k§]~¥d®ﬁm1ﬁ‘ Muui!b‘vu' wﬂJ ',W-L F h

06/07

16/07

26/07

05/08

LA

15/08 25/08 04/09 14/08 24/09
I g Last * Min
25.0 Gb

04/10
Total
108 Tb
278 Tb

19.4 Gb 27 Gb  2.27 Gb

63.5 Gb 27.2 Gb 296 Gb Ob

ESnet LHCONE access - two 400Gbps links

300 Gb

=100 Gb

07/04 17/04 27/04 07/05 17/05

2705 06/06

16/06 26/06 06/07

16/07

26/07

05/08

15/08

25/08

04/09

GEANT.ORG

14/08

24/09

0410



8 | GEANT.ORG

Energy Sciences Network 280P

260P

Volume (bytes)

240P

220P

200P

180P

160F

140P

120P

100P

80P
60P
— - B 40P
20P

0.0
May June July August September October o)
Bytes Percent of Total One Month Change One Year Change
joscaRrs 29.92PB 15.8% -34.4% +51.6%
| LHCONE 85.07PB 44.8% -9.35% +101%
Normal traffic 74.8PB 39.4% -20.7% +56.9%

lTotaI 189.79PB -18.8% +72.9%
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NORDUnet traffic with LHCONE

NORDUnet

NORDUnet

60 G VJ,LH" " J‘.‘H ”n ﬂ[rnﬂ"
W
? 406 ¢
20G *Ti
0
Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
o Avg In Avg: 5.54G Max: 17.86G Last: 6.27G

W Avg Out Avg: 16.80G Max: 46.006 Last: 14.32G

O Max In Avg: 27.19G Max: 58.49G Last: 29.766

W Max Out Avg: 54.19G Max: 77.77G  Last: 48.316

Each averaged data point is averaged over 24 hours Each max data point is 5min max in 24 hours interval
Direction is as seen from NORDUnet

Updated 00:00 Mon 06 Oct 2025
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INTERNET:

Internet2

7 Gb/s
6 Gb/s
5Gb/s
4 Gb/s
3 Gb/s
2 Gb/s
1Gb/s

Ob/s
04/16 05/01 05/16 06/01 06/16 07/01 07/16 08/01 08/16 09/01 09/16 10/01

min max avg
== Input [1d sums] 2.73Mb/s 6.20Gb/s 1.13 Gb/s

Output [1d sums] 2.72Mb/s 6.20Gb/s 1.13 Gb/s
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INTERNET:

Internet2

140 Gb/s
120 Gb/s
100 Gb/s
80 Gb/s
60 Gb/s
40 Gb/s
20 Gb/s

0b/s
04/16 05/01 05/16 06/01 06/16 07/01 07/16 08/01 08/16 09/01 09/16 10/01

min max avg
== Input [1d sums] 293 Mb/s 127 Gb/s 53.6 Gb/s

Output [1d sums] 177 Mb/s 121 Gb/s 52.1 Gb/s



Highlights: the 400G club

Aggregate - LHCONE - SINET - egress
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Name

bits per second

== rtl.ams.nl - SINET - ae20.200 - Egress Traffic
== mx1.par.fr - SINET - ae15.2511 - Egress Traffic

Aggregate - LHCONE - DFN - ingress
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Name
== rtl.fra.de - DFN - ae11.111 - Ingress Traffic
== rt0.ham.de - DFN - lag-20.111 - Ingress Traffic

22{05 31/05

DFN

Deutsches
Forschungsnetz

08/06  18/06

27/06

06/07

| == rt0.pra.cz - CESNET - lag-20.111 - Egress Traffic

Iy
LT

31/05 09/06 18/06 27/06 06/07  15/07 24/07 02/08

lﬂm|h.

bits per second

== rt0.vie.at - CESNET - lag-20.111 - Egress Traffic

300 Gbfs

250 Gbfs

200 Gbfs

150 Gb/s

100 Gb/s

50 Gb/s

0b/s

07/04
Name

M'I Mh l

Aggregate - LHCONE - CESNET - egress

25/04 04/05  13/05

(TR

20/08 29/08  07/09 16/08  25/09  04/10
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MM =K

,ﬂ‘\ pu QJ \ﬂ ‘ m ,» L}

‘—\JJ.\.-'

Jﬁ +1M
i1

22/05 31/05 09f06 18/06  27/06  06/07  15/07 24#0? 02!08 /o8 20/08 29!08 0?!09 16;‘09 25}09 0410
Mean Last* Max

4(“‘

Jur H "J H

m

3.38Gbfs 662Mbfs 273 Gb/s
31.6 Gbfs 22.3Gb/s 269 Gb/s

Mean Last* Max
54.5Gb/s 34.6Gb/s 258 Gb/s
35.9Gb/s 62.7Gb/s 114 Gb/s
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Highlights: the 24 of April

Aggregate - LHCONE - ingress
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04/04 13/04 22/05~ 01/05 10/05 19/05 28/05 06/06 15/06 24/06 03/07 12/07 21/07 30/07 08/08 17/08 26/08 04/09 13/09 22/09 01/10




GEANT.ORG

Highlights: the 24 of April

Aggregate - LHCONE - CERN - ingress

Aggregate - LHCONE - GARR - ingress

600 Gb/s
PE
500 Gb/fs
200 Gb/s
o 400Gb/s
g o
. :
8 1s06b/s
2 300Gbjs 2
g 2
5
200 Gbjs ‘ £ 1000b/s '
I i
I I ‘ ‘
100 Gb/s h | \‘ h u M W v! \ \V Il I ‘ ‘
M 1 i -4 M L v A b etk %‘M' -“'H l 50 Gb/s | [y | T [ ‘
N el | W~ A A‘ww ,u ! ‘\..n A | s ol fylL Al | | .
ol Mgty :.&L‘&WM" W A bl e | LA RWBA SRR AR Y ST W Y i LI Mk !
onrs st L V 1 "“\ 1‘v"f\ \* M
20/04 22/04 24/04 2674 28/04 30/04 A AT 1
[ B e e 18/04 20/04 22/04 24/04 26/04 28/04 30/04
== mxl.gen.ch - CERN - 2e21.110 - Ingress Traffic 35.8Gbjs 9.13Gbfs 308 Gbfs Name Mean Last * Max
== mxl.gen.ch - CERN - 2e10.111 - Ingress Traffic 35.7Gbjs 8.73Gb/s 244 Gbfs == mxl.gen.ch - GARR - ae12.111 - Ingress Traffic 40.2 Gb/s 8.34Gb/s 239 Gb/s

Aggregate - LHCONE - ESNET - ingress

Aggregate - LHCONE - JISC - ingress

300 Gb/s
300 Gb/s 250 Gbs
EE B 20060/s
2
= 2 150Gb/s
§ 2006b/s g
@ 2
; S 100 Gbfs
3 150 Gb/s
b5 50 Gbfs
100 Gb/s
’ 0bfs
\ l I H 18/04 20/04 22/04 24/04 Z foa 28/04 30/04
50 Gbfs l“ | i h | | L N M Last® M
‘ I , | ame ean ast ax
vM- u wllr\w LA J', i Uall L | J Uil } | l‘ | .
i ',\Mt AP AT Y \M; \'h}] U'w. ‘,J J My j“v Mf ‘4 " m Ivf’ T T I '\u WA .J(lw U Iy \.ﬂ~ iwj\, " N ‘m‘ . = mxl.lon.uk - ESNET - ae13.111 - Ingress Traffic 70Gbjs 3.32Gb/s 973 Gbfs
18/04 20/04 22/04 24/04 26/0 28/04 30/04 == mxllon.uk - ESNET - 2e26.2013 - Ingress Traffic 110 Mb/s 84.4bfs 487 Mb/s
Name Mean Last * Max == rt1.ams.ni - ESNET - 2e30.11 - Ingress Traffic 200 Gbjs 4.47Gbfs 162 Gb/s
== mx1.lon.uk - JISC - 2810.2030 - Ingress Traffic 24.6 kb/s 64.1b/s 19.6 Mb/s == mxl.gen.ch - ESNET - ae13.111 - Ingress Traffic 35.4Gb/s 13.9Gb/s 244 Gb/s
= rt0.Ion2.uk - JISC - lag-20111 - Ingress Traffic 289Gbfs 19.8Gb/s 302 Gbfs mx1.par.fr - ESNET - a&15.2004 - Ingress Traffic 6.40 Mb/s 0b/s 4.33Gb/s
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% == rtl.ams.ni - SINET - 2e20.200 - Egress Traffic 12.4 Gb/s 250 Mb/s 198 Gb/s
= rt1.fra.de - DFN - ae11111 - Ingress Traffic 34.5Gb/s 9.69 Gb/s 258 Gb/s
== mx1.par.fr - SINET - 2e15.2511 - Egress Traffic 149 b/s 0bfs 1.81kb/s

== rt0.ham.de - DFN - lag-20.111 - Ingress Traffic 14.0Gb/s 258 Gb/s 101Gb/s
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= rt0.tar.ee - EENET - 1ag-20.111 - Egress Traffic 46 b/s 121b/s 156 kbfs
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== rt0.the.gr - ULAKBIM - lag-21.111 - Ingress Traffic 165Gb/s N4 Mb/s 34.9 Gb/s
== rt0.sof.bg - ULAKBIM - lag-23.111 - Ingress Traffic 19.7 Mb/s 228Db/s 171Go/s




