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Karlsruher Institut fur Technologie

KIT @ Caltech SC13 WAN Demo XIT
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WAN - KIT €->SC13

Vlan: 2606
Subnet: 141.52.150.128/26
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DE-KIT / GridKa German LHC Tier-1 status 'ﬂ(".
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— 10G Ethernet

10G VPN End-to-End
LHCOPN: TO-T1
Direct connected sites: T1 — T[12]
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Geéant initiated merging test of dedicated tier-1
connections to LHCONE 'ﬂ(".

DE-KIT FTS ——DFN __|c?Consortium - - x = e
Monitoring (ATLAS) 925*“GARR GEANT*

LHCONE @ DE-KIT
LHCONE

FTS transfer rates per file FTS transfer rates per file
From FZK-LCG2 to IN2P3-CC From FZK-LCG2 to INFN-T1
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BV 705IN Maximum: 5.8 G Current: 312,64 M Average: 1176
@WV704 IN  Maxinum:  10.29G Current: SO6.42 M Average:r 298G
QW73 In  Moxioum; 96,60  Current: 23,67  Average: 26,98

Total IN Moximum: 14,99 G Current: 819,06 M Average: 4156

BV 705 0UT Maximun: 2,826 Current: 1258 M Average: 67,40 M
BV 704 OUT Maxinum: 7,77 G Current: 683.95 M Average: 2,096
BV 703 00T Maximum 0,00  Current: 0,00  Average: 104,98

Total OUT Maximum: 7,77 G Current: 696,54 M Average: 216G

N.B.: the vertical red line on the araphs highliahts the route handover date

Slide of Vincenzo Capone, url: https://indico.cern.ch/event/318811/contribution/3/attachments/613504/844055/2014-09-15_ECapone_T1-T1_traffic_on_LHCONE.pdf
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Upgrade Motivation .\X‘(IT

bits per second

10

Karlsruher Institut fir Technologie

LHCOPN link was saturated

even during LS1

LHCone = max. usage 15Gbps
DE-KIT to Tier-[123]

General Purpose Internet - max. uSage 1OGbpS

proposed upgrade

General purpose internet traffic =L
soc oce LHCone utilization = 15Gbps
' |
20 s0r20ee LHCOPN utilization - 10Gbps
) Gr oAl e AR e AEE ST
s Expected 500MB/sec = approx. 5Gbps + additional experiment data - 2 *
10GE LHCOPN 1* 10GE  Gridka --> LHCOPNTO 10GE
a Increased datarate between Tier-1 — 3+ 106E  Gridka > DEKITtoTl 15GE
m Increased datarate between Tier-1 ar 2* 10GE  Gridka --> LHCONE (T[123) 15GE
+ Internetconnection - KIT 10GE
40GE

Status and Trends in Networking at LHC Tierl Facilities
(Andrey Bobyshev (FNAL) at CHEP 2012)
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Current GridKa deployment
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GridKa (tier-1)

Provider Edge Router

I
GridKa (tier-1)

Provider Edge Router

Direct link DE-KIT to CERN (2*10G) LHCOPN

I\/Ilgratlon to-LHCONE

Direct link DE-KIT to FR-CCIN2P3 (10G) to LHCONE

(100G)
Direct link DE-KIT to IT-INFN-CNAF (10G) to LHCONE

(100G)
Direct link DE-KIT to Poznan (1G) to LHCONE (100G)

Direct link DE-KIT to FZU (Prague) (10G) to LHCONE
(100G)
Direct link DE-KIT to NL-T1 (10G) to LHCONE (100G)

&gg Steinbuch Centre for Computing



100G @ KIT —upgrade perimeter ﬂ(".

m Areas needed to be included
in the 100G upgrade:

s 2 border routers (one VSS)
(provider edge)
(2* KIT-CN)

a 6* 100GE interfaces
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100G @ KIT —upgrade perimeter ﬂ(".

m Areas needed to be included in
the 100G Upgrade:

s 2 border routers (one VSS)
(provider edge)
(2* KIT-CN)
s 6* 100GE interfaces

s 2 border routers (one VSS)
(provider edge)
(2* KIT-CS)

» 14* 100GE interfaces
= 4* 100GE transponder _
s firewall
a 22* 100GE interfaces

s 6* 100GE transponder

s 4 backbone routers (2* VSS)
(KIT core router)

s 16* 100GE interfaces

s  4* 100GE transponder

a routers of different projects
(per project):

a 5* 100GE interfaces
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100G @ KIT —upgrade perimeter ﬂ(".

m Areas needed to be included in DEN
the 100G Upgrade:

s border router (provider edge)
(KIT-CN)

a 4* 100GE interfaces

s border routers (provider edge)
(KIT-CS)

a 7* 100GE interfaces

s 2* 100GE transponder
s firewall

s 14* 100GE interfaces g

s 6* 100GE transponder

s 2 backbone routers (KIT core
router)

a 6* 100GE interfaces

s 1* 100GE transponder

s routers of different projects
(per project):

s 2* 100GE interfaces

DWDM,

=7
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Splitting the 100G upgrade into affordable parts = ‘(IT

s 2013
m Project LSDF 100G link to BioQuant Heidelberg via Belwue

a 2014
s Project GridKa 100G link to LHCONE via DFN

a 2015/6
s KIT-CN - provider edge router

a 2016/7

s KIT-CS — provider edge router
= DWDM

m 2017/8
= DWDM
u ? Firewall ?
m KIT core router (6* router)
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100G-WAN@KIT

m Result of market survey
= Brocade MLXe

s 100GE — cfp2

a All required protocols

= bgp (2 * internet routing table and still space)
ospf

pbr

IPv4 + IPv6

VLAN

.. adaptation required
snmp -> cacti netgraphs
sflow - currently netflow

netdoc - home grown inventory and configuration database

First deployments steps are in progress
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GridKa deployment after KIT 100G upgrade '&‘(IT
LTI N

@

EF

m second deployment phase (2015):
'''''' = 1* 100G to Frankfurt

SURFnet
Renater

NL-T1 (T1)

IT-INFN-CNAF (T1
t
FR-CCIN2P3 (T1)

Poland (T2)
FZU (Prag) (T2)

CERN (T0)

- GEANT E = 1* 100G to Erlangen

§ ———e——meee—— = “traffic shaping“ to 50Gpbs at each
v =z 100G link

8 | » Border router of KIT receiving 100G
T uplinks

= Project will get WAN access through
KIT provider edge router

m 2* 10G LHCOPN link will stay
separate VPN DE-KIT -- CERN
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Planned 100G Upgrade of DE-KIT (Gridka) (2016/17)NIT

Karlsruher Institut fur Technologie

EDGE
= Raum : w Currentfour
9 168198 r-ig-| Catalyst 6509 will
S Sy o 43 get replaced by two
Nexus7700
—— | E ‘ m Nexus N2K-
g C2348TQ
:Igr:\;g:i;-iisco Aggregathn
i Switches for
I\/ID('):II\/IDT ComputeNodes
FileServer
aggregation switch
Nexus 5696Q
introduced

CORE

Edge router
upgrade catalyst
6509 to Nexus 7700

r-gridé

= lanned for 2017
~| ] il
' “’W Legend:
2 Tiipn0d0 )0 10Gbps ——
i 40Gbps@=@
LI \ 1OOGpESH
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