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r LHCONE FR Prototype
Current State
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« LHCONE switched to production phase the 6 October 2011

g « Testrun with DANTE, DFN and DESY
Performance, connectivity, route exchange, LHCONE backup (Standard IP)



LHCONE FR gateways
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International connection with GEANT
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¢ LHCONE future architecture

« New switch-router in Lyon

* New connection with GEANT in Geneva
Backup path available
Traffic load sharing

« Big T2 connected thanks to dedicated lambda

P1 e

« T2s connected thanks to L2VPN

Traffic engineering allow to direct the
path used through “unloaded span” "
of RENATER

£l New CEA connection in Saclay
)

~



¢ LHCONE FR prototype : 2"d step
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LHCONE FR gateways
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e LHCONE FR gateways:
BGP policy alternative
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New router in

Lyonl
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@ French LHCONE final objective
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¢ French LHCONE investment

. . s

e Current
Dedicated connection to international LHCONE 10 Gb in Paris
New router in Paris
Orsay — new port 10 GB
Nantes — improve connection up to 10 Gb — on going

* Future investment already committed
Lyon :

e New router

* New 10Gb ports

» Separation of CC-IN2P3 connections over several network cards and routers - better
resilience

Dedicated connection to international LHCONE 10 Gb in Geneva / CERN
New PoP in CEA Saclay, New 10Gb connection for CEA, IRFU (Saclay — Orsay)
Marseille — improve connection up to 10 Gb

 New PoP in Annecy

Thanks to Amplivia, still under discussion

c)r"ﬁ
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¢ French LHCONE investment

Tier-2: GRIF
*CEA/IRFU
L AL

LLR

L PNHE
*|PNO

Tier-2: Subatech

My
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e
|
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| lle de
Mantes France

Nantes -
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10 Gb connection to
international LHCONE
New router

' Tier-2: IPHC

Tier-3; IPNL

Tier-2: LAPP
Clermont-Ferrand /}/ |
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=1 AF:CC-IN2P3 |
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With the courtesy of J. Bernier CC-INP3



Tier-1: CC-IN2P3
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¢ Future French LHCONE investment

Tier-2: GRIF
*CEA/IRFU
L AL

LLR

L PNHE
*|PNO

Orsay —10 Gb

Saclay new PoP
10 Gb CEA IRFU
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international LHCONE
New router
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LHCONE international

iy

Current state
Italy (GARR), Germany (DFN), Spain (RedIRIS), CERN are connected to LHCONE
US connected now (MIT, University of Toronto)

Loop issue
Several loop were made in US and caused several outage



LHCONE International

Interim solution: L2 loop issue

(22)
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LHCONE operation and monitoring

iy

Example of usage by WLCG of RENATER connection to GEANT

Network operation procedure and model

Monitoring
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¢ LHCONE operation

« Connection to GEANT reach to saturation point the 34 of November
2011 due to big transfer with University of Wisconsin Madison

-I--_GEANT_/_IP_(port_primaire)_----20111103 20111105 :

18 G

a
[

-
—
m
H
|
=
m
5

bits per second
(3]
(73]

Thu @0:88  Thu 12:80  Fri ©0:00  Fri 12:00  Sat 00:00
O outgoing B Incoming B Incoming MAX O outgoing MAX
O Unknown wvalue

Peak Out 9.80 Gh/s Peak In &.11 Gh/s
gty Out 96,48 Thytes gty In 78,96 Thytes

BEq parisl-rtr-001 Itf TenGigEQ/Ll/0O/1.160
Copyright (c] 2011 GIF REMATER
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LHCONE operation

« Layer 2 Loop on international LHCONE - several outages
« Performance between CC and Tokyo T2s on standard GEANT IP transit
Lot Of Stanst'C was prov|ded CC-IN2P3 with TOKYO-LCG2 (AS 2501)
Lot of tests was made with
CC-IN2P3 network team
CC-IN2P3 discovered that LBE ~ #ous e fron e ve comers | wAmE
B Debit max on Smin from 2501 to CC-IMZP3 debit observed 375.7M bits/s
tag was the cause Of the pb O Debit max on Smin from CC-IN2P3 to 2501 . debit observed 631.4M bits/s
« Jumbo Frame due MTU misconfiguration, pb fixed
« The operational model should be better defined and set-up with LCG
community -I--_GEANT_(port_primaire)_----20111109 20111110
-T--_GEANT_/_TP_(_BACKUP)_----20111109 20111118  ° E BG :
° 406f 8 h 6 G 5]
E 3.0 G E! = o s
: 2.8 46 E : 206G g
z Al m 7
o Leg 5 g o -
oo | § Wed 0O: 0O Wed 12:00 Thu 88: 60
Wed 80: 60 ' Wed 12:00 Thu 06: 68 O outgoing B Incoming B Incoming MAX O outgoing MAX
O outgoing Bl Incoming B Incoming MAX O Cutgoing MAX O Unknown value
Eeg:kgz:na‘.rzl?u;bfs Peak In 3.59 Gb/s Peak Out 8.55 Gb/s Peak In 6.94 Gb/s
gty Out 867.71 Ghytes gty In 941.54 Ghytes gty Out 50.18 Thytes gty In 51.89 Thytes
Eq paris2-rtr-001 Itf TenGigEQ/0/0/4.135 Eq parisl-rtr-001 Itf TenGigEG/1/G/1
ks i) TR (AP G Copyright (c] 2811 GIP RENATER




¢ LHCONE PerfSONAR

With the courtesy of L. Caillat and J. Bernier CC-INP3
| T

 PerfSONAR-PS already installed in CC-INP23 helped to debug the
performance issue between CC and Tokyo

« Here the monitoring tool was used in End-to-End context
« Monitoring should be Mandatory perfSONAR

perfSOMAR One Way Latency

< Scale ¥ axis from 0 &) Show Reverse Direction Data

* Questioning about the
PerfSONAR version to be
deployed in LCHONE T2:  [orewaytatency Ihcopnin2p3.#(193.45.95.78) - Destination:

GE ANT or Perf S ON AR-P S ,) hﬁi;; pqrr:nn:url.i:-pmjpus?.#z.lu.ﬂl lﬂ.g_sﬂsﬁ}
Ll T A T LG RS TEREL CTTRUAPES g O 70.76%
* Interoperability of the two 120 60.65%
versions? 160 . 50.54%

ms
: L] 40,44%

- Aworkshop with DANTEon | "

“ ms - 30,33%
the current state of “GEANT 40 ms . —
PerfSONAR” is planned on 20 ms 10.11%

:‘! I II“ I'! EI _
the 9 DeC 2011 at 0 ms Q7:00 Q7:30 08:00 08:30 09:00 09:30 10:00 1".}:300%
2
RENATER Start date: me End date:
11/17/2011 11/1772011

—

Timezone: GMT4+0100 (CET)
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LHCONE monitoring

All start here: http://pasillo.renater.fr/metrologie/LCG/

« Statistics of transfer between French LCG site to « very known T2s »
ranked by foreign T2s

 Quantity of traffic between RENATER BGP AS and all LCG sites (177)

* French LHCONE Weather Map

* Detailed statistics of links on French LHCONE


http://pasillo.renater.fr/metrologie/LCG/

¢ LHCONE monitoring

" I

« Statistics of transfer between Frencht LCG site to « very known T2s »
ranked by foreign T2s

Weathermap (daily stats when mouse over links): here
Links statistics: here

Quantity of traffic between RENATEE BGP AS and all LCG sites (177): here

following information in test:
Traffic between French Tiers and:
CH-CERN: Dav - Last 6 months

CA-TRIUMF- Dav - Last 6 months

DE-KIT- Dav - Last & months

IT-INFN-CNAF- Dav - Last 6 months

NL-T1: Dav - Last & months

NL-T1: Dav - Last & months

NDGEF: Dav - Last 6 months

ES-PIC: Dav - Last &6 months

TW-ASGC: Dav - Last 6 months

iy



¢ LHCONE monitoring

; e il ,_

« Statistics of transfer between French LCG site to « very known T2s »
Traffic statistics between French Tiers and BGP AS 786 through RENATER and GEANT

Statistics refreshed all 5 minutes.

LAL with UKI-LT2-Brunel (AS 786)
2 1000 M
[=]
g 800 M
" oo M
.
U 4po M H J.LH ﬂ
o L 15 .
bz o -J-l.'_ . i ] koo o s fkaonl ot b Hheame nn 8 el |-|"“ = e Ul ot i =15
] | »
May Jun Jul Aug Sep Oct Mow
B Debit average from 786 to LAL qty 9.3T Bytes
O (area) Debit average from LAL to 786 gty 5.0T Bytes
B Debit max on Smin from 785 to LAL debit max observed 958.8M bits/s
O Debit max on Smin from LAL to 786 debit max observed 358.1M bits/s
RAL exalnple LLR with UKI-LT2-Brunel (AS 788)
- .
S 156
[¥)
L)
w186
.
L1
2 0.56 ﬂ_‘ {] Jﬂ i .-
‘E 0.0 L _I"_n e _H_UJ!JJV"[L_FLH—D'L_I—L\_-—_—- e = PR ATV o SNSRI RSP AT | S | P IS .i:_J-LI__-_:]_ o _|-|-| _(l-d:
-] : »
May Jun Jul Aug Sep Oct Mow
B Debit average from 786 to LLR qty 15.0T Bytes
[ (area) Debit average from LLR to 7856 qty 14.2T Bytes
B Debit max on Smin from 785 to LLR debit max observed G41.4M bits/s
O Debit max on Smin from LLR to 786 debit max observed 1.5G bits/s
CC-IN2ZP3 with UKI-LT2-Brunel (AS 786)
=
[ =
= |-L
o 106 ! {
o ISR
L1 Lr
(1]
- ﬁ'ﬁ
el
0 »
May Jun Jul MNow
B Debit average from 786 to CC-INZP3 qty 56.3T Bytes
l:r’rﬁ H (area) Debit average from CC-IN2P3 to 786 gty 198.8T Bytes
)% B Debit max on Smin from 786 to CC-INZP3 debit max observed 852.5M bits/s
~ O Debit max on Smin from CC-INZP3 to 786 debit max observed 1.3G bits/s
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* French LHCONE Weather Map
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* Detailed statistics of links on French LHCONE ' ’
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NR JUSSIEU

Interface IN2P3 sur Jussleu %
g
=
£ g
(] =
ot 2
0 =
o
' Wed 00: 6O Wed 12: 60 )
O TotaloUuT M TotalIN MAX In 3.5G bfs MAX Out 2.6G bis
QTT In 3743.9G octets OTT Out 3075.8G octets
GIF REMATER s=o@re=nater.fr

VLAN 134 Jussileu %
2.0 G =
=
= 2
moo1.86 -
= .
0 =
m
)

0.0 e L -

' Wed 00: 00 Wed 12: 00
0 TotalouT [ TotalIM MaX In 1.9G bfs MAX Out 1.9G bis
Q1T In 2333.0C octets OTT Out 2333.0G octets
GIF REMATER s=o@re=nater.fr

Jussieu Orsay %
g
=
& =
(] o
o 3
] =
o

L

Wed 08: 00

0 TotalouT M TotalIM
OTT In 1080,.05 octets

Wee 12: 00

MA¥ In 1.7G bfs MAX Out 1.8G b/s
OTT Dut 1273.0G octets

GIF REMATER sso@renater. fr
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@ Reliability

network

Reliability is fundamental
for scientific projects
that are built on

iy

SFINX

' D'ECHANCE

|I'NTERNET‘ ‘ GE*%,].Z

IP TRAMEIT NORD.  TRAMEIT PAN-EUROPE]

INTERNET

IP TRANSIT SUD
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¢ Conclusion

« Support of RENATER for WLCG

* Investment : Orsay, Paris, Nantes, dedicated connection to LHCONE
international

« Manpower : ISR and SRU team connection to LHCONE international
* The support to the LHCONE will continue :

» Investment in Lyon, Marseille, Saclay (CEA), Geneva / dedicated connection
to HCONE international GEANT/CERN, Annecy (LAPP)

« Engineering (design, operation model, monitoring, optimization, follow-up),
« Daily operation network: NOC

 Network should be taken in consideration in scientific Call
« Good coordination at European level is crucial

* A good collaboration with CC-IN2P3 Network team
« This collaboration could be extended to other partners of LHCONE
* Your feedback is crucial for RENATER
* Operational model should be defined and set-up with French LCG
community
* Monitoring, statistics, troubleshooting
<)

| Reseater)



