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e LHCONE international — L3VPN

LHCOPN Update
LHCONE Update

« LHCONE France

Evolutions réseau mi 2015
Projets en cours

Statistiques d’utilisation
Exploitation, incidents, monitoring

Agenda
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LHCONE/LHCOPN Meeting — Cambridge 02/2015
Berkeley 06-2015

http://indico.cern.ch/event/342059/
https://indico.cern.ch/event/376098/

LHCOPN Update

KR-KRISTI-T1
new 10G link (was 2G)

IT-INFN-CNAF
Activated IPv6 in the Tierl network, dual-stack perfSONAR.

CA-TRIUMF

New 10G (6G+5G) LHCOPN link. Old 5G and 1G Ilinks dismantled.
Backup via LHCONE

DE-KIT
Second 10G LHCOPN link
removed all T1-T1 links
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http://indico.cern.ch/event/342059/
https://indico.cern.ch/event/376098/

LHCOPN Update

- Dismissal of T1-T1 links:
Not many T1-T1 links left
Backup functionalities moved to LHCONE
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Map

LHCOPN
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TW-ASGC ES-PIC CA-TRIUMF US-T1-BNL US-FNAL-CMS
4167 uﬁ" 15 1 3152
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140.109.98.0/24 2001:67¢:1148:200::/64 206.12.9.0/29 130.199.48.0/23 131.225.160.0/24
140.109.102.0/24 2001:67¢:1148:201::/64 206.12.9.64/28 130.199.54.0/24 131.225.184.0/22
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17579 !&624
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S T0-T1 and T1-T1 trafiic = Aice []=Atlas
— T1-T1 traffic only B=CMS =LHCb
= = = Notdeployed yet
P (thick) >=10Gbps
s (thin) <10Gbps

p2p prefix: 192.16.166.0/24 - 2001:1458:302::/48
edoardo marielli@cemn.ch 20150515
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edoardo.marielifcem.ch 20141212
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Trafic LHCOPN TOTAL Traffic (CERN -> Tiers1)
a0 c . ' '
0 G
W
-1 20 ©
10 &
0 ; ; .
Jun Jul ARug Eep bet Now Dec Jan reb Mar ApT May
Avg Max Peak curr
B r1c DE-KIT 1.6EG 5.25G 5.6EG 1.326G
O rteo kisTI 11B.56M E5T7.5BM 2.51G 110. EDOM
Bl Tc RcC-KI 229%.7T3M T15%.62M 4.11G 211.32M
O 7tTo 1nzZe3 2.36G 5.67G 9. BTG 2.37G
B Tc NDGF 572.25M 1.04G £.16G TE4.10 M
B Tco NLT] 701.75M 2.436 5.11G BYE.T4 M
B 1o asco 161.25M 555.02M 3.B5G 56.53M
B 1o cuaF 5.46G 14.60G 17.26G 5.20G
B 1o rRaL 2.436 6.66G 14.67G 1.046
B 1o TRIUMF 491.7%M 2.91G B.53G 1.06G
B 1o BNL 514.3TM 1.9%956 12.02G 517.4%M
B 7Tc FHAL 2.51G BE.D3G 36. 950G l1.61G
B 1o Es-FIC 1.30G 5.15G 5.23G 1.71G
Total to Tiersl Avg: 15.560 Max: 35.07G curr: 17.10G

Last update: Wed May 20 2015 14:15:27
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Trafic période précédente 2> Fév. 2015

LHCOPN TOTAL Traffic (CERN -> Tiers1)

B To DE-KIT 2.BBG 9.40G 1D0.97G

[0 To x1isT1 132.7EM 1.0BG 1.B4G

To RCC-X1 261.63M 2.4406 9.016G

B TtTo IN2F3 1.20G 5.05G 10.02G

l Tco NDGF 561.38M 3.91G 9.72G

Bl 7Toc NLT] 344.43Mm 3.4206 10.00G

B TtTo ascGc 327.72M 2.2%G B.B5G

Il To CNAF 2.24G 16.28BG 1B.34G )
To RAL 1.536 95.B3G 20.04aG 1 B
B To TRIUMF 466.45M 3.09G 4.8B206 243.%4m
B o BNL 630.69%M 5.05G 13.6BG 245.72m
Il To FuNAL 1.45G 11.6BG 5B.0BG T9B.31M
B Toc Es-PIC 9S6R.21M 5.51G 10.5%G 523.18M
Total to Tiersl Avg: 12.5%6G Max: 35.16G curr: B.63G

Last update: ¥Fri Jan 30 2015 10:04:08B
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G'ANT:)

LHCOME in Europe

* L[HCOME IP Service in Europe isdeployed in: * MREMNs inthese countries connect:

ARMES (Slovenia)
CERM/CERNLight {Switzerland)
CESnet (Czech Republic)
DFN [Germany)

GARR [Italy)

GEANT

JISC [UK)

MORDUnet

REMNATER (France)
RoEduMet ([Romania)
sURFnet (Netherlands)

* SixTierlsinEuropeto LHCONE

*» 30 Tier2sinEuropeto LHCONE

* IndianT2

* RussianT2s[{only to NORDUMNet/CERN)

N clweoria - Jormco - PooEc RSO iog
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e 1 x100G GEANT
e 2x 100G ESnet

 The peering with GEANT is now direct, not through CERNLight

CERN

» Tierl is now directly connected to GEANT and ESnet with 100G interfaces

2

« CERNLIight now peers with PSNC (Polish NREN)

LHCONE GEANT total

kits

Week 1E Week 1% week 20 Week 21 Week 25
Avg Max last Max
B Incoming 1.40G f.BEG T71.26M / Feak: B.52G
B cutgeing 1,716 33,246 1B.TGG S Feak: 36.54G

Last update: Thu May 2B 2015 11:2%:43

Last update: Thu May 2B 2015 11:2B:57

LHCONE Esnet total
b
[v]
]
o
!
i}
-10
i G 1]
Week 1E Week 1% Week 20 Week 21 Week 22
Avg Max Last Max
B Incoming 6B, 45 4.42G 154, 51M / Feak: T.4EG
B cutgoing 1.326 10,786 1.B3iG S Feak: 13.25G
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aI'nnes

CESNET

ARNLES - CESNET

mx2.1lju.si - Traffic - ARNES LHCONE VIENMA - L3 IPVPN

|
E rdl [V 1 i Sgnann Examn HERSRRRSSGEES
S 56 SRS hes Lo tastien: SRnEL S Ren s
u 0 | N
u 1 1 1 1 1
n
[
1]
=8
n
H
H
fi+]
Week 09 Week 10 Week 11 Week 12 Week 13 Week 14 Week 15 Week 16 Week 17 Week 1B Week 19 Week 20
From 2015/02/19 15:47:00 To 2015/05/19 15:47:00
[H Inbound  Current: 2.04 G Average: 1.02 G Maximum: 2.69 ¢ [ Peak
B Outbound Current: 3.11 G Average: 1.70 G Maximum: 4,49 G [ Peak
mxl.pra.cz - CESNET LHCONE Traffic
A
morld | :
: i L0 R s et |
| i ] proeppepe bbb ek g b T
5 6ol | L b e s it
b G 5 [ | | [ I I |
e } 1 | I | H
S 4 I M fe L : J L I Eeet
a [} RN M : RR = 11 ’J .
PR Fifi ,jﬁl_J:“ﬂd;;.rJ e o] |-Ldl‘ =1 ujuﬂu lzu
E 4 - u i : Ly g LLIJ ¥ g l
Week 09 Week 10 Week 11 Week 12 Week 13 Week 14 Week 15 Week 16 Week 17 Week 18 Week 19 Week 20
From 2015/02/19 15:47:00 To 2015/05/19 15:47:00
B Inbound  Current: 256,27 M Average: 326,79 M Maximum: 979.96 M [ Peak M 95th % In (704.23 Mbps In)
B Outbound  Current: 471,62 M Average: 6B9.59 M Maximum: 2,99 ¢ [MPeak [@95th % Out (2354.25 Mbps Out)
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—DFN_

Deutsches
Forschungsnetz

bits per second

mx1l.ams.nl - Traffic - DFN LHCONE Backup - L3 IPVPN

‘Week 09 Week 10 Week 11 Week 12 Week 13 Week 14 Week 15 Week 16 Week 17 Week 18 Week 19 Week 20
From 2015/02/19 15:47:00 To 2015/05/19 15:47:00

[ Inbound  Current: 3.08 G Average: 1.83 & Maximum: 4.07 G [ Peak
B Dutbound Current: 1.92 G Average: 1.89 G Maximum: 5,83 G O Peak

bits per second

mxl.fra.de - Traffic - OFN LHCONE - L3 IPVPN (Absid: 12155) (Pr: DFN Id: )

Week 00 Week 10 Week 11 Week 12 Week 13 Week 14 Week 15 Week 16 Week 17 Week 18 Week 19 Week 20
From 2015/02/19 15:47:00 To 2015/85/19 15:47:80

B Inbound  Current: 1.52 G Average: 1.70 G Maximum: 2.94 ¢ [ Peak
B Outbound Current: 1.82 G Average: 2.50 G Maximum: 6.56 G [ Peak

12
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Consortium

GARR

GARR

mxl.gen.ch - GARR LHCONE Backup Traffic
k
E I
20 6 [
v r| i I |_| n N
n A - | r!_l ﬂ = IJ [ FHH
L | FEUR N AN LY
o - U RRRNERERN S ARE
o 196 ’—Ll‘u L F\J u j_| "Ll_l |_Irf‘* LL'_F
g : ]
=]
Week 09 Week 10 Week 11 Week 12 Week 13 Week 14 Week 15 Week 16 Week 17 Week 18 Week 19 Week 20
From 2015/082/19 15:27:00 To 2015/05/19 15:27:00
B Inbound  Current: 2.50 G Average: 2.87 G Maximum; 6.23 G [ Peak
N Outbound Current: 4,77 G Average: 3.64 G Maximum: B.B5 G O Peak
mxl.mil2.it - GARR LHCONE Primary Traffic
h
T 200 M |_—| ’Jl
G 1 | 1
o | {
uo150 W B 4 I"
L 2 H SR AR
u 100 M { | | r
£ 50 M - .
o [
2 i | L]
Week 09 Week 10 Week 11 Week 12 Week 13 Week 14 Week 15 Week 16 Week 17 Week 18 Week 19 Week 20
From 2015/02/19 15:27:00 To 2015/05/19 15:27:00
B Inbound  Current: 133.08 Average: 109,88 k  Maximum: 3.92 M [0Peak M 95th % In (0 Mbps In)
M Outbound  Current: 7.51 M Average: 697.18 kK Maximum: 7.51 M [@Peak [@95th % Out (6.19 Mbps Out)
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 VRF established on the JANET network

L ]
« Configuration completed during April/May ‘15 JISC

« Imperial College is the first site to connect

— Currently under test
— Not in production, yet

14
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NORDUNet

« Will move the LHCONE connection to GEANT from
Copenhagen to London

— In a few weeks, to a 100G port

« The LHCONE connection to ESNet and Internet2 is at
MANLAN via ANA-200G

— The peering is on the NORDUNet router in MANLAN

121G
101G
2
NORDUnet
Nordic Infrastructure for Research & Education

MNORDUNet traffic with LHCOME

omm
gppEOED

Updated 02:00 Thu 28 May 2015




B RENATER

CONNECTEUR DE SAVOIRS

RedlRIS - RoEduNet

mxl.mad.es - Traffic - REDIRIS LHCONE - L3 IPVPN

i)
E
o
[¥)
1]
1]
[
u
=}
1]
-
o
a
Week 09 Week 10 Week 11 Week 12 Week 13 Week 14 Week 15 Week 16 Week 17 Week 18 Week 19 Week 20
From 2015/02/19 15:27:00 To 2015/05/19 15:27:00
M Inbound  Curremt: 425.05 M Average: 795.28 M Maximum: 2.48 6 [0 Peak
B Outbound Current: 294,50 M Average: 1.12 6 Maximum: 3.21 6 [ Peak
mxl.buc.ro - Traffic - RoEduNet LHCOME - L3 VPN
k
8.0 6
z |1|
G 1
o 6.0G |
wi
|
L)
=}
[H]
=
Bl
a
Week 09 Week 10 Week 11 Week 12 Week 13 Week 14 Week 15 Week 16 Week 17 Week 18 Week 19 Week 20
From 2015/02/19 15:27:00 To 2015/05/19 15:27:00
B Inbound  Current: 1.15 G Average: 329.53 M Maximum: 1.15 ¢ [0 Peak
B Outbound Current: 226.63 M Average: 388.88 M Maximum: 2.66 G O Peak
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RENATER

mxl.gen.ch - Traffic - RENATER LHCONE - L3 IPVWPN (IPv4)

LT n l_L__!

| TRL g Al
L R

H | Hirﬂ I

i SNG W JE i i

e

s ]

‘Week 09 Week 10 Week 11 Week 12 Week 13 Week 14 Week 15 Week 16 Week 17 Week 18 Week 19 Week 20
From 2015/02/19 15:47:00 To 2015/05/19 15:47:00

Average: 3.02 6 Maximum: 6.76 & []Peak [ 95th % In (6465.14 Mbps In)

Bl G
G Average: 4,49 ¢ Maximum: 16,19 G [ Peak [ 95th % Out (14004 .58 Mbps Out)

01

[l Inbound  Current:

2.
B Outbound Current: A,

mxl.par.fr - Traffic - RENATER LHCONE - L3 IPVPN (IPwd)

T 15 ﬂ

5 :

: 10 6 Il

i by 5 kmgky L] quﬂnr\fh ““UL,
“lr

2 26 - - L\_I{'_'.JI—"—.J

o ; : .

‘Week 09 Week 10 Week 11 Week 12 Week 13 Week 14 Week 15 Week 16 Week 17 Week 18 Week 19 Week 20
From 2015/02/19 15:47:00 To 2015/05/19 15:47:00

[ Inbound  Current: 1.87 G Average: 1.15 6 Maximum: 3.7 6 [JPeak [ 95th % In (3240.33 Mbps In)
B Outbound Currenmt: 987.25 M Average: 1.64 G Maximum: 6.61 G [ Peak [ 95th % Out  (2958.62 Mbps Out)
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Outbound - Inbound

20 6
40 6

B0 G
40 6
20 6

GEANT overall

Weekly

Aggregate - LHCONE - NEW

Wed

B TOTAL Inbound
B TOTAL Outbound

Outbound - Inbound

Thu \Uri 3 Tue
From 2015/65/19 13:56:53 To 2015/0 .25,

Current: 37.89 G Average: 27.34
Current: 28.46 G Awverage: 25,83

Maximum: 67.92 G
Maximum: 58.06 G

Yearly

Aggregate - LHCONE - NEW

Jul

Aug Sep Oct Nov Dec Jan Feb Mar Apr May )
From 2014/05/09 00:32:40 To 2015/05/25 13:50:04

18
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 Now peering with GEANT in the new ESnet PoPs in Europe
« LON, AMS, GVA
 3x100G

« Peering with CERN in GVA
« 2x100G

* New sites connected

« AGLT2 (MSU and UM)
Caltech
UCSD
University of Chicago
University of Nebraska Lincoln

Y

ESnet

ENERGY SCIENCES NETWORK

e

0

19
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CANARIE canarie i

« Upgraded to 100G to PacificWave Seattle
« Upgraded to 100G to MANLAN

* Sites news:
— T2 at University of Victoria upgraded to 100G

— T2 at University of Alberta decommissioned
« Resources absorbed by Univ. Victoria and SFU

20
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Latin America

Configuration of the peering from GEANT VRF to RNP VRF completed
— Peering point in London, both IPv4 and IPv6
No VRF in RedCLARA for the time being
— Just delivering the L2 circuit from GEANT to RNP
— VREF creation will be investigated if more NRENSs in L.A. request to connect
Circuit and BGP peering established in May '15
— Waiting for RNP/RedeRio/CBPF to complete the local configuration

RNP

REDE NACIOMAL DE
ENSIND E PESOLISA

VLAN 2015

LHCONE

LHCONE s VRF
VRF +Red +Ciencia 0 @ @ 0
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Asia-Pacific
e TEIN

— ...still no news ®

Waiting for PERN (Pakistan NREN) to complete the procurement
for the upgrade to TEIN

mxl.gen.ch - SINET LHCONE Traffic

Al
[ urqé n .

[ B T T - T Ty |

bits per second
[T S R O T UPY Y - I .. )
[ B R e B o I o B xR o |

Week B9 Week 10 Week 11 Week 12 Week 13 Week 14 Wieek 15 Week 16 Wieek 17 Week 1B Week 19 Week 20
From 2015/62/19 15:01:00 To 2015/05/19 15:01:00

[ Inbound  Current: 585.79 M Average: 171.49 M Maximum: 534,62 M [J Peak
B Outbound Current: 44,81 M Average: 749.60 M Maximum: 4,39 G O Peak

mxl.ams.nl - Traffic - SINET LHCONE (MANLAN)

06 ]

06 J ll'i ‘-‘

06 |
NN J I
,__. Lm'-' |_u'—| |_| |_| j

06
06 I I
m“mmu A" i
‘Week 09 Week 10 Week 11 Week 12 Week 13 Week 14 Wieek 15 Week 16 Vieek 17 Week 18 Week 13 Week 20 ’

From 2015/62/19 15:01:00 To 2015/85/19 15:01:00

bits per second
[ R S T N R Y T S ¥ - .

B Inbound Current: 54,75 Average: 1.35 k Maximum: 111.73 k [ Peak
B Outbound Current: 21,18 M Average: 331,01 M Maximum: 4,01 G O Peak




LHCONE: A global infrastructure for the High Energy Physics (LHC and Belle ll) data management

r gl

GEANT | CANARIE ﬁAHEI‘H SARA NORDUnet
RPN Uvic Canada ﬂ{fl';f}f i UK Netherlands Nordic

i IHEP-ATLAS GLORIAD ymp TRIUMETT e NL-T1 NDGF-Tib  NDGF-T1

"CSTNet/CERNet2 { (glcbal) " NDGF-T1c

“ China _‘.‘

. IHEP-CMS .1
-“""-l___.._.-r_a-"'-

CERN
(CERNLIight)

(Y
KERONET2 ™

: Korea 3 PacWave

' : Sunmyvale

- - KCMs 3 myvale)
ST

CERNv-—

~—r— RENATER
" (Los IN2ZP3 France CEA
Angeles) (10 sites) - inzp3T1 (IRFU)
- UWisc
Vanderbilt
Internet2 Harvard o EduNcl
Reams 7 s
Spain emanizuAlc
=pal (7 sies) CNAF-T1 (PR NIHAM 1SS TIM
INFN MIPNE x3
i Pisa
‘_‘_:" cupl "‘.‘_ 27 February 20135 — WEJohnston, wej@es.net
F cubl .
! Mexico  { | LHCONE VRF domain ucH  LHC Tier 1/2/3 ALTAS and CMS yelow
canane =¥ S GARR MjLe STaALignT 0 Ey KEK outine

” ., Belle Il Tier 1/2 dicates

i.;«} T SRS % o Etanag b c:} LHCOME VRF aggregator network LHC ALICE Lgmelle I

A Sites that are standalone VRFs s

iy, ".'25-" e, i Yl G ESTRE §ueacy Regional R&E communication nexus e Communication links: 1, 10, 20/30/40, and 100Gbls

o R St il KREENET or link/VLAN provider See hitp:/lhcene.net for details.




CHICAGO
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>=1Gbps and <10Gbps
10Gbps

20Gbps

30Gbps

>=100Gbps

UK

Part

EE

v

LT
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LHCONL International

LHCONLE/LHCOPN Meeting — Chicago sept. 2014

e Communautés de service LHCONE,

— https://twiki.cern.ch/twiki/bin/view/LHCONE/LhcOneVRF#BGP communities

— Implémentées pour test par ESNET et GEANT en septembre 2014 / validées par
I’AUP en juin 2015

Communiy [ ype —meaning ————— wowes

63001 X000
6500230000
63003300
6501023000
63011:0000
6501230004
(tierx-org-as):65101
(tiem-org-as).65102
(tierx-org-as)-65103
(tiem-org-as) 65151
(tierx-org-as)-65152
(tiem-org-as)y.65153
(tien-nro-asyeR5201

Operational
Operational
Operational
Operational
Operational
Operational
Informational
Informational
Informational
Informational
Informational
Informational

Informatinnal

prepend 1x to ASxox

prepend 2x to ASxox

prepend 3x to ASox

do not announce to ASxox

do not announce to any Tier-1

do not announce except to ASox
Prefix originated by a Tier-1

Prefix originated by a Tier-2

Prefix originated by a Tier-3

Prefix originated by a TierX in Europe
Prefix originated by a TierX in Asia
Prefix originated by a TierX in America

Tier-¥X snunnortinn Al ICF

Mandatory

Mandatory

Mandatory

Mandatory

Mandatory

Optional

Mandatory, set by the VRF
Mandatory, set by the VRF
Mandatory, set by the VRF
Mandatory, set by the VRF
Mandatory, set by the VRF
Mandatory, set by the VRF

Ointinnal set bw the Tier-X
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B RENATER .
LHCONE International

LHCONLE/LHCOPN Meeting — Chicago sept. 2014

* Recently the LHCONE community has finalised the LHCONE
Acceptable Use Policy (AUP). The AUP can be found here:
https://twiki.cern.ch/twiki/bin/view/LHCONE/LhcOneAup
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B RENATER

LHCONE France

Evolutions architecture 2015

« Remplacement de I’équipement d’Orsay

Cisco 6509 - 6506-E

* rappel

Nouvelles capacité dédiées déployées — 70G en 2014
10G Lyon-Clermont ; LPC et Subatech

10G CC-IN2P3 — Lyon (total 3*10G)

10G Lyon — Paris (total 2*10G)

10G Paris — Orsay (total 2*10G)

10G Lyon — Geneéve (total 2*10G)

10G supplémentaire vers GEANT a Geneve (total 2*10G)
10G supplémentaire vers GEANT a Paris (total 2*10G)

Le passage en Port-Channel permet une montée en capacité sans coupure.
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CONNECTEUR DE SAVOIRS

B RENATER

Clermont

CCIN2P3

(z1 paanquasia - 4149 ¢1s434Y10 Tl

=== A\ 10Gbps dédiée
== == A\ Backup optique

LHCOPN

== === [MIPLS-TE 10Gbps partagé

=== )\ 10Gbps dédiée

LHCONE
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CONNECTEUR DE SAVOIRS

LHCONL France

e |Pv6

08/14 : VRF IPv6 RENATER et peering v6 CC-IN2P3
10/14 : VRF IPv6 GEANT et peering v6 GEANT

03/15 : peering v6 avec le CEA

Liste des sites IPv6 sur LHCONE
https://twiki.cern.ch/twiki/bin/view/LHCONE/LhcOneVRF#Connected sites

La Weathermap actuelle présente les débit sur les interfaces physique,
indifféremment d’IPv4 ou IPV6.
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CONNECTEUR DE SAVOIRS

LHCONL France

. Weathermap https://pasillo.renater.friweathermap/weathermap |hcone france.html
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LHCONL France

Statistiques Backbone
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LHCONLE France

Exploitation et Monitoring

* |ncident réseaux

— 04/15 : Asymeétrie de trafic vers le LHCONE dans certains cas. Regles d’AS
prepend corrigées sur le routeur de Parisl.

 Maintenances a venir
— Gel Réseau pour les examens.
— Retrait de la liaison CC-IN2P3 — KIT

— Deéplacement de la liaison dediee LHCOPN entre deux équipement de Lyonl
pour éviter le SPOF LHCONE/LHCOPN.
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LHCONLE France

[Projets 2015

« Communautés BGP LHCONE
— Mise en service prévue au 2"d semestre 2015

* Optimisation
— Reéseau Jussieu/Orsay/Paris - Cette partie du réseau RENATER IDF va étre

complétement modifiée par RENATERG et les équipements optiques 100G. (fin
2015)

— Les besoins du LHCONE en IDF sont pris en compte.
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[Rendez-\VVous

 https://rendez-vous.renater.fr/
— Officiellement lancé en mars 2015

— Accessible via la fédération d’identité
RENATER et eduGAIN

— Visio conférence en 1 clic
— Dans le navigateur

— multi-point

— partage d’écran

— notes partagées




