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 LHCOPN and LHCONE 

 - Origin                 
 - Milestones        
 - This meeting     
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First was LHCOPN

First meeting on January 2005 at SARA, Amsterdam
- Tier0/1 network meeting chaired by David Foster and Kors Bos

Set design principle for connectivity of WLCG Tier0 and Tier1s
- frst Tier1s connected with 10G links already in 2005

Forum to discuss operations and progresses
- for WLCG site operators,  LHC Experiments, R&E network operators

Regularly meeting every 6 months since

https://indico.cern.ch/event/420981/
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Numbers

- 14 Tier1s + 1 Tier0

- 12 countries in 3 
continents

- Dual stack IPv4-
IPv6 

- 410 Gbps to the 
Tier0

- Moved ~160 PB in 
the last year

TW-ASGC
AS24167

█ █

CA-TRIUMF
AS36391

█

US-T1-BNL
AS43

█

US-FNAL-CMS
AS3152

█

FR-CCIN2P3
AS789

█ █ █ █

ES-PIC
AS43115
█ █ █

IT-INFN-CNAF
AS137

█ █ █ █

DE-KIT
AS58069
█ █ █ █

UK-T1-RAL 
AS43475
█ █ █ █

NDGF
AS39590

█ █

KR-KISTI
AS17579

█
CH-CERN

AS 513
█ █ █ █

RRC-KI-T1
AS59624
█ █ █

RRC-JINR-T1
AS2875

█

NL-T1
AS1162, 1104

█ █ █

█ = Alice  █ = Atlas  █ = CMS  █ = LHCb
edoardo.martelli@cern.ch 20170927

T0-T1 and T1-T1 traffic
T1-T1 traffic only

10Gbps
20Gbps
30Gbps
40Gbps
100Gbps

https://twiki.cern.ch/twiki/bin/view/LHCOPN/OverallNetworkMaps

https://twiki.cern.ch/twiki/bin/view/LHCOPN/OverallNetworkMaps
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… then LHCONE

First meeting on June 2010 at CERN
- workshop on Transatlantic Networking for LHC Experiments

Design of Tier1/2/3 network for a changing computing model
- including advanced services and end-to-end monitoring
- implementation of services started already in 2011, ready for LHC Run2

Joined LHCON + LHCOPN meetings every 6 months

https://indico.cern.ch/event/88883/overview


L3VPN Current topology
Asia North America

South America

Europe

Numbers

- 19 R&E networks

- 14 Tier1s and ~66 
Tier2s in 5  
continents

- ~250 perfSONAR 
instances 

- 5 collaborations
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LHCOPN and LHCONE Milestones 

- 2005, January: First LHCOPN meeting at SARA, Amsterdam
- 2007, July: all Tier1s connected to the Tier0 in LHCOPN
- 2010, June: LHCONE meeting at CERN
- 2010, October: all LHCOPN links backed up
- 2011, June: First prototype of LHCONE implemented
- 2012, May: LHCONE L3VPN implemented in Europe and North America
- 2013, January: LHCONE reaches ASIA
- 2014, July: BelleII joins LHCONE 
- 2015, February: LHCONE AUP agreed
- 2015, June: LHCONE reaches South America
- 2016: Pierre Auger, NOVA, XENON joins LHCONE
- 2017, August: LHCONE reaches Australia
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This meeting

Common session with HEPiX today Monday afternoon:
https://indico.cern.ch/event/637013/timetable/#20171017.detailed

Parallel sessions later this Monday morning and tomorrow 
Tuesday morning:

https://indico.cern.ch/event/646629/
(the sessions are open to everyone)

On the agenda:
- Development of LHCONE in Asia
- Use of LHCOPN by other collaborations

https://indico.cern.ch/event/637013/timetable/#20171017.detailed
https://indico.cern.ch/event/646629/


THANKS to
HEPiX and KEK 

for hosting us here
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