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m History
a 100G between KIT and Jalich (2010)
a 100G between KIT and University Dresden
a 100G between KIT and CERN
a SC13 -100G from KIT to SC13 (Caltech-booth)

= 100G @ (DE-)KIT

= Motivation
s DE-KIT -- Deployment Steps
s Upgrade Sketch

= At Upgrade Involved
= Splitting into Parts
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a 2010 — KIT — Julich (DFN/Huawel/Cisco/Gasline)
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Karlsruher Institut fur Technologie

History

a 2010 — KIT — Julich (DFN/Huawel/Cisco/Gasline)

m 2012 — Cisco NEXUS 7000 M2 Lincard EFT

a 2* 100G between two VDCs

s 10 km Distance of the two VDCs (fiber drum)

a 42 10G host-interfaces to fill the 200G between the VDCs (memory
to memory transfers (iperf)

a Full Internet routing table applicable

a 2013 — KIT — TU Dresden -
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History

Karlsruher Institut fur Technologie

2010 — KIT — Julich (DFN/Huawel/Cisco/Gasline)
2013 — Cisco NEXUS 7000 M2 Lincard EFT

2013 —
2013 - KIT — SC13 Caltech booth

D
D
a 2013 -
D
O

KIT — UNI Dresden
KIT - CERN
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KIT @ Caltech SC13 WAN Demo XIT

m Storage to storage file transfer

a File transfer via FastDataTransfer (FDT) application
m @KIT

T 55 tem anarie @Opanriow
, : Caltech SC13 WAN ] o —- G
» 20 Fileserver different 1 106
G Q Cpgaic AMLight 2 x 106 Univof | =i
CapaCItI €s InteEri::; : ? % X BATH 2x 106 Victoria ‘ =
a 1OG N | C NLR === GRID SI"]RN:::E 05“5‘21:%‘2"‘ Miami FIR ‘
1x106 KISTI/KNU |
. @ CalteCh bOOth DE KIT > \ ANA - 1006 Denver Pac\Wave/ GLORIAD! %
i tion Internet. KISTI
a3 Fileserver . — e T
ma 1or240G NIC @ @ / 4x10
a  SSD Harddisk - usmcue{‘) -~ Caltech Booth
10GE Servers MAX @ Openclow
100G ES Internet2 . 3 !
CERN / USLHCNet Fermi Lab 7 JHU . Q :

=% <o /122 |
b T ‘
[

40GE Servers 40GE Servers 40GE Servers
40GE Servers 1006 1nbi MUX | DEMUX
BNL UMichigan ~ NERSC CALTECH itfs \___ Padtec
QOpeniew € Openvic [} t 10

—l:? @_ﬁﬁ &) <) VarNerbilt ¥
Do B % e @E@

40GE Servers 20GE Servers 40GE Servers 40GE Servers

Supporting Vendors: Mellanox, Brocade, Echostreams, Intel, Cisco, Dell, Padtec, Ciena, SGI, Seagate, FusionlO, iWnetworks, Juniper, ADVA
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WAN - KIT €->SC13 "\X‘(IT
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WAN - KIT €->CERN
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= 100G @ (DE-)KIT

= Motivation
a DE-KIT -- Deployment Steps
s Upgrade Sketch

= At Upgrade Involved
a Splitting into Parts
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DE-KIT / GridKa German LHC Tier-1 status
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R-ir-cn-1-2
KIT Provider
Edge Router

I
GridKa (tier-1)

Provider Edge Router

SKIT

Karlsruher Institut fur Technologie

Legende:
— 10G Ethernet

10G VPN End-to-End
LHCOPN: TO - T1
LHCONE: T1 — T[123]
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Upgrade Motivation .\X‘(IT

bits per second

12

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
a0c oce LHCone utilization = 15Gbps
' |
20 s0r20ee LHCOPN utilization - 10Gbps
I A = B R (S S1
s Expected 500MB/sec - approx. 5Gbps + additional experiment data 2> 2 *
10GE LHCOPN 1* 10GE Gridka --> LHCOPNTO 10GE
m Increased datarate between Tier-1 — 3+ 106G Gridka -> DE-KITtoTL 15GE
m Increased datarate between Tier-1 ar 2* 10GE  Gridka --> LHCONE (T[123) 15GE
+ Internetverbindung - 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

Mlgratlon 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)
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GridKa deployment after KIT 100G upgrade -\X‘(IT
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a Second deployment phase (2015):
» 1* 100G to Frankfurt
= 1* 100G to Erlangen

» ‘Traffic shaping” to 50Gpbs at each
100G link

= Border router of KIT receiving 100G
uplinks

= Project will get WAN access through
KIT provider edge router

'@ 2%10G LHCOPN link will stay

separate VPN DE-KIT -- CERN
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100G @ KIT —upgrade perimeter ﬂ(".

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

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

a 6* 100GE interfaces
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SKIT

100G @ KIT — upgrade perimeter

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)
s 14* 100GE interfaces
s DWDM upgrade

s 4* 100GE transponder

KIT KIT
Campus - North Campus - South
_ Distance 10km by air / 28 to 35km by fiber
| | 1
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100G @ KIT — upgrade perimeter

m Areas needed to be included in J

the 100G Upgrade:

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

s 6* 100GE interfaces

DWDM

s 2 border routers (one VSS)

SKIT

Karlsruher Institut fur Technologie

ider ed
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a 14* 100GE interfaces

s 4* 100GE transponder
a Firewall

s 22* 100GE interfaces

s 6* 100GE transponder
s 4 backbone routers (2* VSS)

(KIT core router) |
s 16* 100GE interfaces

X2

s 4* 100GE transponder |“

N N

Y AN
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100G @ KIT — upgrade perimeter

m Areas needed to be included in J

the 100G Upgrade:

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

s 6* 100GE interfaces
s 2 border routers (one VSS)

B K 5k

a 14* 100GE interfaces
s 4* 100GE transponder
. firewall
: X7/
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
s Routers of different projects N&<
(per project): N

a 5* 100GE interfaces

N N
AN N
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Splitting the 100G upgrade into affordable parts T

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 — 2* provider edge router
s 2016

s KIT-CS - 2* provider edge router

= DWDM ?

an Firewall
n 2016/7

m KIT core router (4* router)

= DWDM ?
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100G-WAN@KIT '}\-‘(IT

m Upgrade requires new border router - market survey

Options

a CISCO

m ISP router (CRS-3/ASR9000)
m Catalyst 6800 -» too late — no 100G available yet
a Nexus N7K/7700 - is Nexus WAN capable?

a Alcatel-Lucent / Arista / Brocade / Juniper/ ...

m Limitations of different router/switch platforms

Single stream 92Gbps (history)

100G Interface bandwidth limitation - single stream 12.75Gbps
Transceiver support

Routing table >1M IPv4 and IPv6 entries

Snmp support - read + write

Sflow/netflow - full/aggregated
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LHC data transfer : KIT to Caltech booth @ SC13 ._\ﬂ(".

Karlsruher Institut fur Technologie

100GE — SC13 — ShowFloorDemo (SDF) -- N7K@KIT-CN

Hosts @ KIT T
B @KIT: 20 fileservers with |
10GE NIC installed

B @8 fileservers the storage was
infiniband attached

B @4 fileservers the storage was
locally attached
(6*SATA-600HDD (RAIDO))

Hosts @ SC13 (Denver)

ScS
s one 40 Gbps NIC + 2*LSI RAID(0) with 8*Intel 200GB SSD disks each

echo3
s echostream - high-performance hosts T
w http://www.echostreams.com/flachesan2.html |
s 2*40Gbps NIC + 48 SSD connected to 3 RAID(0) controller 2 , =

sc3

= one 40 Gbps NIC + 2*LSI RAID(0) with 8* OCZ Vertex4 256GB
SSD disks each
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