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LHCONE L3VPN: A global infrastructure for High Energy Physics data analysis (LHC, Belle I, Pierre Auger Observatory, NOvA, XENON, JUNO)
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NOTES

1) ONLY links involved in LHCONE are shown

2) LHCOPN links are not shown on this diagram

3) For map explanation see “Interpreting the LHCONE Map” at
https://www.dropbox.com/sh/padxfo58j0j1raz/AADsBSK8fISHOFfhCiAdeCtea?d|=0
4) GEANT and CANARIE have shutdown the peering between their VRF and KIAE, as
aresult of the Ukraine war.
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{HEP) CAS LHCONE L3VPN: A global infrastructure for High Energy Physics data analysis (LHC, Belle Il, Pierre Auger Observatory, NOvA, XENON, JUNO)
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GEANT LHCONE access
aeant)

100 Gb

. WMLM ot uJM e ~WMM.\mwm‘wM»_

ESnet LHCONE access
-50 Gb
80 Gb

-100 Gb

-150 Gb

-200 Gb

40 CGb

N MW o W Al M Ll “f Al H‘w MW‘MW

-250 Gb
04/16 05/01 05/16 06/01 06/16 07/01 0716 08/01 08/16 09/01 09/16 10/01

== Incoming to CERN 970Mb 124Gb 13.3Gb 552Gb 581Tb

== Qutgoing from CERN Ob 195Gb 480Gb 486Gb 210Th

-40 Gb
0416 05/01 05/16 06/01 06/16 07/01 07/16 08/01 08/16 09/01 09/16 10/01

== |ncoming to CERN Ob 657CGb 530Gb 905Mb 23.2Tb

== Qutgoing from CERN Ob 355CGb 471Gb 571Gb 20.6Tb
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GEANT overall

700 Gb/s
600 Gb/s
500 Gb/s
kel
S 400 Gb/s
(8}
3 600 Gb/s
§ 300 Gb/s
£ 500 Gb/s

ARt 400 Gb/s

100 Gb/s 300 Gb/s

bits per second

200 Gb/s

Aggregate - LHCONE - ingress

Aggregate - LHCONE - ingress

30/09

03/10

puooas Jad siq
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NORDUNet

bit/s

NORDUnet traffic with LHCONE

70 G

60 G

50 G

40 G

30G

206G

Nov Dec Jan

O Avg In Avg: 4,796 Max: 12.01G6
W Avg Out Avg: 13.356 Max: 34.63G
@ Max In Avg: 18.896 Max: 44.49G
W Max Out Avg: 40.72G  Max: 71.40G

Each averaged data point is averaged over 24 hours

Direction is as seen from NORDUnet

Jun Jul Aug Sep Oct

Each max data point is 5min max in 24 hours interval

Updated 00:00 Mon 16 Oct 2023
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ESnet

Energy Sciences Nevwork

May June July August September
Bytes Percent of Total One Month Change One Year Change
I OSCARS 17.16PB 11.5% +22.2% +55.7%
I I LHCONE 69.68PB 46.5% +40.7% +52.9% I
Normal traffic 63.02PB 42.1% -31.1% +40.6%
| Total 149.86PB -3.35% +47.8%

Networks - Services -

People www.geant.org
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INTERNET:

Internet2 GEANT

20 Gb/s
15 Gb/s
|
10 Gb/s I
I
/|
A [ |
N ‘/S \ A \" |
56b/s ) 1\ A /NN A \ ‘; \ / o
| \ | / \\ % i “/ \ g /“\ A “ A " /\\\ / ‘
/‘ | \‘:\ / \'\\ \ // ‘&\ /_,"" Vi \/ / 5 J \ \\ ~ | \ \ N\
2\ [ V (PN \/ \// \/ \\ \ < I /\
\ \/ J \J V
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
== |nput [1d sums] 615Mb/s 11.0Gb/s 3.02 Gb/s
Output [1d sums] 820 Mb/s  15.6 Gb/s 4.22 Gb/s

Networks - Services - People www.geant.org 10
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China Science & Technology Network

CSTNET &

17.5Gb/s

15Gb/s

12.5Gb/s

10 Gb/s

7.50 Gb/s

bits per second

5Gbh/s

JGN/SINET

Aggregate - LHCONE - CSTNET - ingress

Backbone
Auto Switching 5 Gidbie
VLAN 1006 VLAN 1006 Jh} W/ W wa uﬂ ‘L '}Lﬂw,‘u | MM
0b/s "
16/07 24/07 01/08 16/08 24/08 01/09 08/09 16/09 23/09 01/10 08/10
\hVLAN 1006 VLAN 1006ﬁ ~
" \’ DWD“ /\’\ |.r\_1 \’
i‘ VLAN 1005 KK M \,K/ IC KK
VLAN 1005 VLAN 1005
CSTNET SOE-1 SOE-2 GEANT
11
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Highlights arnes By

125 Gb/s

100 Gb/s

75 Gb/s

50 Gb/s

bits per second

25 Gb/s

0b/s
14/09

Aggregate - LHCONE - ARNES - ingress

16/09

18/09

== rt1.lju.si- ARNES - ae11.111 - Ingress Traffic

== mx2.zag.hr - ARNES - ae10.111 - Ingress Traffic

20/09

22/09

24/09 26/09 28/09 30/09

02/10

04/10

06/10

08/10
max
119.08 Gb/s

759.87 b/s

10/10
avg
16.46 Gh/s

104.68 b/s

puodas lad s1q

12/10
current
4.16 Gb/s

81.68 b/s

Networks - Services - People

www.geant.org
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Highlights

S5

Aggregate - LHCONE - SINET - egress

100 Gh/s
80 Gh/s
T 60 Gh/s =4
o w
3 8
3 @
@ 40Gb/s 8
= a
20 Gb/s
0b/s
14/09 16/09 18/09 20/09 22/09 24/09 26/09 28/09 30/09 02/10 04/10 06/10 08/10 10/10 12/10
max avg current
== mx1.par.fr- SINET - ae15.2511 - Egress Traffic 996.07 b/s 153.47b/s 129.71b/s
80.90 Gb/s 12.99 Gh/s 3.05 Gb/s

mx1.ams.nl - SINET - ae20.200 - Egress Traffic

Networks - Services - People

www.geant.org

13



Highlights - KiFU

Aggregate - LHCONE - KIFU - egress

25Gh/s
20 Gb/s
- 15Gb/s _
= =
3 @
2 8
2
2 10Gb/s S
o o
5Gb/s
0b/s
15/09 18/09 21/09 24/09 27/09 30/09 03/10 06/10 09/10 12/10
max avg current
== mx1.bud.hu-KIFU-ae10.111 - Egress Traffic 7.54Gb/s 7.64Mb/s 101.20 b/s
19.83 Gb/s  2.88 Gb/s 1.75 Gb/s

mx2.zag.hr - KIFU - ae18.111 - Egress Traffic
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Y y
Highlights uran GEANT

Ukrainian Research ane Academis Hetwork

Aggregate - LHCONE - URAN - ingress

bits per second

20 Gb/s
15Gh/s
=
@
o
10 Gb/s | o
| ‘ g
Q
S
o
5Gb/s ‘
0 b/S | ) W -“l'Jl‘w“r"‘ ‘ “ “1“1 r J ‘ N 'Lu‘l “ﬁ‘
16/04 01/05 16/05 01/06 16/06 01/07 16/07 01/08 16/08 01/09 16/09 01/10
max avg current

== rt1.kie.ua - URAN - ae10.360 - Ingress Traffic 9.47 Gb/s  360.96 Mb/s  659.27 Mb/s

11.04Gb/s 970.16 Mb/s  573.16 Mb/s
Aggregate - LHCONE - URAN - egress

== rt2.kie.ua - URAN - ae10.360 - Ingress Traffic

15Gh/s

12.5Gb/s

10 Gb/s

7.50 Gb/s

bits per second
puooas Jad suq

5Gb/s

2.50 Gb/s w
Mt J

0b/s
16/04 01/05 16/05 01/06 16/06 01/07 16/07 01/08 16/08 01/09 16/09 01/10
max avg current
14.29 Gb/s 1.64 Gb/s  528.78 Mb/s

Networks - Services - People wWWww. geant org == rt1.kie.ua- URAN - ae10.360 - Egress Traffic

== rt2.kie.ua- URAN - ae10.360 - Egress Traffic 9.09 Gb/s  32.92 Mb/s 1.81kb/s



Sites news G 'ADNTQ

CERN LHCOPN/ONE connection to ESnet have been upgraded to 400G (400G for
each pair of routers, so 2x400G in total )

RAL-LCG2 has started deploying hosts under the new IPv6 2001:630:54::/52 prefix
PIC upgraded to 100G from 70G
INFN-NAPOLI upgraded to 100G

Networks - Services - People www.geant.org 16



NRENs news G’ANT: )

* New LHCONE joiners (not yet completed):
e SWITCH (University of Bern-LHEP)*
* FCCN (NCG-INGRID-PT)

* CSTNET-GEANT peering moved to 100G
London-Singapore-Beijing link

e Fixed GEANT-I12 and GEANT-ESnet |IPv6  ceneral piink

LHCONE link
. . . (separate link or
peering in London and Paris T VAR ot

[ TierX LAN Site CE router Site LAN }

Networks - Services - People www.geant.org v




Flow analysis (stay tuned...)

77 LHCONE traffic

192.170.230.246/32

- sdfdtn005.slac.

I sdfdtn006.slac.
I |das-osg.ligo.c

101-124-106-e.g

. 01-124-106-e.g

I ccirdli215.in2p

l:l dcache06.hpe.ku

- n-h14.hpc2n.umu

I ndgfpocl047.ser
I n-h26.hpe2n.umu
I ndgfpocl048.ser
[ n-h30.hpe2n.umu
mm n-h20.hpe2n.umu
) n-h16.hpe2n.umu
mm ndgfpool049.ser
=== n-h12.hpe2n.umu
=== ndgfpool046.ser

- deachedisk04.Ih

[[7] deachediskos.lh

I alids3.gsi.de
[ alids1.gsi.de
[ alids2.gsi.de
mm se03.esc.qmul.a

Univer (160)

. SLAC,U (3671)

e (32361)

Karlsr (58069)

I RENATE (789)

NORDUN (2603)

. SWITCH (559)

== German (680)

Janet (786)

Landes (553) [0
German (680) -

Queen (198864)
RedIRI (766)

Academ (2107)

=
NDGF H (39590)

oy-nat-254.ebi.

oy-nat-249.ebi.

oy-nat-253.ebi.

oy-nat-251 .ebi.

oy-nat-250.ebi.

oy-nat-252 ebi.

transit-b.diamo

[ I [ N

cephc04.gla.sco

cephc02.gla.sco -

wafel.gla.scotg [N
node2c15.ecdf.e

webmail.med.uni -

nat-gw.rrze.uni [N
www-int22.inet.
se05.esc.gmul.a [
se03.esc.gmul.a [

srmdav2.ific.uv mm

arc01.vega.izum

arc02.vega.izum

109.105.127589/32

2602:fd0f:0:1001::20/128 s



Thank you!

vincenzo.capone@geant.org
@EnzinoCapone (& Thankyou
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