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GridPP  JANET Network Update

UK Computing for Particle Physics

Upgrading to STM-256 (aka 40Gbits/s)

Glasgow

Warrington Leeds Configuration and Traffic in Summer 2008

* Dedicated optical equipment

DOC__K,__a_na;. 2 - Ciena CoreStream Regional
- Ciena CN4200
* Dedicated fibre

Reading London

* Optical layer managed by Verizon Business

* Most circuits are SDH

 Juniper T series routers
- and some Cisco routers...

External Traffic | « IP layer managed in-house by JANET(UK)
25Gbhits/s —>-

&PPJM

iy M“ W’Mm

27/03/2009 Network Resilience: JANET and the LHCOPN e E.:gﬁﬂ:fees %;JE:;FQIQH



GridPP  JANET Network Update

Upgraded to STM-256 (aka 40Gbits/s)

Why choose STM-256?

e Simplicity
Glasgow - Prefer one link to multiple
Warrington Leeds = Some science applications generate large flows!!
Phase 2 - May overload a particular link in a bundle
Docklands 1 Docklands 2 » Don't want to squander wavelengths
Phase 1 - may be needed for “lightpath’ circuits
Reading ' : London Technical Stuff
« Initially with Juniper T-640s
- Eight chassis slots
- 40Gbit/s per slot
= Some routers would have four STM-256 circuits
- i.e. half the chassis just for core links
e Upgrade to T-1600s!
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GridPP

UK Computing for Particle Physics

JANET Lightpath News

Re-engineering the JANET Lightpath Service

==

Regohg| Network

27/03/2009

What’s Meant by a Lightpath

Network Resilience:

Between JANET institutions or to an International Partner

» Three Components

- JANET Institution to SJ5 Regional Network Entry Point (RNEP)
- 8J5 Core
- SJ5 RNEP to JANET Institution or

International Gateway to an International Partner

JANET and the LHCOPN 9 et



GridPP  JANET Lightpath News

Re-engineering the JANET Lightpath Service

Glasgow
auLan
e

Original Lightpath Core Infrastructure
* 10Gbps SDH

» Equipment at RNEPs 1GE/STM-16 interfaces
* High cost

- Complex provisioning

- Separate management system

[ —— — » Lightpath usage statistics not easily available
s £4 Lk Chizazol] (T ]
= i - i i ircui
= — S — No lightpath requirement for SDH circuits
- g R . :
5 . ”--z'.“:'.'é.'” <> Coming up-) to 5 yea-rs old |
[T = Some regional equipment end-of-life
Switch
- e Science & Technology
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GridPP  JANET Lightpath News

UK Computing for Particle Physics

Re-engineered JANET Lightpath Service

* Retain existing circuits & ring topology

- Support connection to RN nominated RNEP

% e Equipment at all SJ5 Core Pops
@ - Integrate with RN provisioning technologies
Rt » 10GE circuit to RNEP
ra « RNO to provide equipment at RNEP
e Lightpaths identified by VLANS
:,H\ » Ethernet over MPLS with Traffic Engineering extensions
» Standard RFC4448 and RFC 3209
- Implemented in Cisco & Juniper
e Transparent to customer traffic
e Path can be explicitly specified
N

e Can be integrated with RNs using BGP

 Resilient paths can be configured
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GridPP LHCOPN Status

UK Computing for Particle Physics

US-T1-BNL g
CA-TRIUNF g AS43
A536391 86 130.199.185.0/24
206.12.1.0124 130.199.48.0/23
192.12.15.0024

US-FNAL-CMS |
AS 3152

131.225.2.0124
131.225.160.0/24
131.225.188.0/22
131.225.204.0/22

TW-ASGC g¢
AS24167
117.103.96.0/20
140.109.88.0/24
140109.102.0/24
202.169.168. 0722

=

NDGF g
AS39590

130.226.158. 024
130.236.102. 0v24
192.36.236.0/24
130.239.78.0024
193.10.122.0/23
193.10.124.0/24

+ [FR-CCIN2P3 ggn |10

ASTEY
193.48.99.0/124

UK-T1-RAL g1 : _ ES-PIC ¢

AS 43475

130.246.178.0023 193.109.172.023
193.109.174.128/25

NL-T1 un IT-INFN-CNAF
145.100.32.0/22 [ | I
1ok |Ast104 DE-KIT pm~
’ 194171 96.128/125 AS34878 AS137
e LOCaI NREN 192.108.45.0/24 192.135.23.0/124
R 182.108.46.0/23 131.154.128. 0117
e SLHC et 10T 102

—— GMN2 p2p 108

1055 Border fiber 109
m wm m Mot deployed yet

mm (thick) 10Gkps

s (TN} 1G bps

= dice = Atlas

[ =CMS =LHCh
p2p prefix 192.16.166.0/24 edoardo.martelli@cern.ch 20081113

Science & Technology

27/03/2009 Network Resilience: JANET and the LHCOPN Facilities Council



GridPP LHCOPN Construction

UK Computing for Particle Physics

ASGC TRIUMF

Juniper M40e (Chi) Foundry Biglron RX4

Juniper M320(Ams) BNL
@Tsjpd 2 5Gb C“iﬁﬂi 1Gb Cisco 6500

5Gb \1Gb FNAL

Amsterdam % Cisco 6509
NDGF i SGb
Juniper %

MX (Kop)

IN2P3
RAL Ciseco 8500
Nortel
Passport CERN
~"— Extreme
- PIC

& e
Foundry

_\ _ ilano CNAF
% Juniper Juniper T320 (Mil)
— Extreme BD (Bol)
4 Cisco Catalyst SARA
: Cisco 6509 —_
. Force10 Eseries GRIDKA Bologhy
mmm Link that shares Cisco 6309

bandwidth with
another primary link
W= Not LHCOPN link
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GridPP LHCOPN Performance

UK Computing for Particle Physics

LHCOPM Total Traffic

16 &

14 &

12 &
- 10 &
)
= B G

5 G

4 G

206

o
Min Awg Max
O ASGC 249.05 k 503.30 k 786.80 k @ I
W CMAF 2.26 M 290,72 M 1.72 G
W KEIT 27.57 M S971.37 M 3.79 G _-
0 INZP3 15.19 k 554.04 M 2.2 G
B MNDGF 43Z8.10 Kk 269 .40 M 1.27 G
l PIC 145 .54 651 .68 M 3.12
O RAL 59 .22 M 1.1 G 4,89 G
E NLT1 dEE.92 Kk 151 .74 ™ 2.19 G
Il TRIUMF BE9 .26 k 157.71 M 1.20 G
0 ENL B51 .82 k 245 .46 M 2.35
1 FMNAL 5.91 ™ F41 .57 M 4,32 G
W Total Bits 847 .66 M 5.20 G 1=5.84 G
SPECTRUM Report Gateway
Updated: Fri Mar 27 12:10:44 2009 CET
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GridPP LHCOPN RAL / CERN

UK Computing for Particle Physics

1513-c-rftec-1_67960891 Total Traffic

Bits
5]

Apr May Jun Jul Aug Sep Oct Mo Dec Jan Feb Mar
Min Awg Max
B InEits 3.2 M 431.78 M Z2.30 G
B OutEits 5.28 M T48.30 M 2.41 G
W Total EBits 36.45 M 1.18 G .78 G oy

SPECTRUM Report Gateway
Updated: Fri Mar 27 12:15:44 2009 CET

OPN Router - Traffic - to/from CERN

bits per second

May Jun Jul Aug Sep Oct Meone Dec Jdan Feh Mar

Apr
From 2008/03/25 10:57:22 To 2009/03/25 10:57:22
B Inbound from Current: 166.56 M Average: 733.17 M Maximum: 4.09 G
W Outbound to Current: 111.18 M Average: 375.44 M Maximum: 6.93 G
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GridPP LHCOPN Operations

UK Computing for Particle Physics

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

e  Proposed LHCOPN operational model
- Conventions
- Processes
- Global Problem management processes
- Incident management process
e L3 incident management process
e L2 incident management process
e Escalated incident management process
- Change management process
e L3 change management process
e L2 change management process
- Maintenance management process
e L3 maintenance management process
e L2 maintenance management process
- Handling Multi Hop troubles
- Responsibilities
- LHCOPN Operational Working group
» Contact

27/03/2009 Network Resilience: JANET and the LHCOPN g ?ﬂﬁ.’?é‘i ?E‘JEESF‘“““



GridPP LHCOPN Resilience

UK Computing for Particle Physics

4Gbits/s Resilience: UK Tier 1 Centre to CERN

Using the new JANET Lightpath Infrastructure

Existing 10G Lightpath
» Re-engineered across TVN
- RAL to the TVN RNEP at Reading(Neos)

NDGF 5§

AS39580
130.226.158.0r24

» Reading(Neos) to Telecity

R » Telecity via Geant to CERN via France

192.36.236.0024
130.239.78.0i24
193.10.122.0i23
193.10.124.0i24

Proposed 4G Backup Lightpath
RAL via TVN to Reading(Verizon)

UK-T1-RAL gpi
AS 43475
130.246.178.0023

Reading(Verizon) to Telecity
Telecity via Geant to CERN via northern route

Used in the event of failure on the primary circuit for
the traffic between RAL and CERN

All inter-Tier 1 LHC traffic would by default (and
design) be dropped for the duration of the outage
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GridPP LHCOPN Diverse Routes

UK Computing for Particle Physics
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GridPP

UK Computing for Particle Physics

Questions?

Science & Technology
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