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AT D € - CIX where networks meet

DE-CIX — Current Topology

@ * Resilient Star
* Dual Core
< Layer 1 Redundancy
« RS » 600 links have to be
@@ K K\' switched during failover
| Core01 Core02 )  «Traffic still growing

’ massively, now peaking at
1.6Tbps
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S D € - CIX where networks meet
DE-CIX — Current Topology
DE-CIX1 @:@
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Port growth Q2-2009 — Q3-2011

1GE

/ —10GE customer
—10GE backbone
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Distribution of ports, traffic and channelsize

#Switches 1GE 10GE % In % out

DE-CIX1 3 67 88 16% 18%
DE-CIX2 3 68 137 27% 24%
DE-CIX3 2 13 S7 8% 18%
DE-CIX4 4 50 216 49% 40%

Size 2 3 4 5 6 7 10 12
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Traffic - 1,6 prs peak traffic

DE-CIX Production network
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total production traffic (696 physical ports)

current median minimum m=i mum average
B In Ghps leso. 7 1lo44. 1 319.8 1511. 5 285.3
B ouT Ghps loe0. 1 10432 4 219.3 lelo. 9 285. 3
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DE-CIX — Current Issues

Q - No LACP
* MAC learning problems
"N ]« Blackholing

p
%% K R\' + No solution for
loadbalancing and
| Core01 Core02 redundancy

<4 ) above Layer 1

<
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DE-CIX — Target Topology

@ - all active Core
QQ\/ + LACP

* core redundancy n+1

@@0@% ’ 2%?3;%2‘; blackhole

Q/\Q
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DE-CIX — Target Topology implementation

* MPLS / VPLS
— additional abstraction layer
— complex
— difficult troubleshooting / management

« SPB (Shortest Path Bridging, 802.1aq)
— available only later and looks not appropriate for IXPs

 TRILL
— available and looks very promising

20. Oktober 2011 — DE-CIX Management GmbH
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TRILL — What is TRILL?

. TRILL — TRansparent Interconnection of Lots of Links.
A standard specified by the IETF &nternet Engineering Task
Force) TRILL Working Group RFC5556

. RBridge — Routing Bridge
A device which implements TRILL

. RBridge Campus — A network of RBridges, links, and any
Intervening bridges, bounded by end stations / Iayer 3 routers.

20. Oktober 2011 — DE-CIX Management GmbH
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TRILL — What is TRILL?

Basically a simple idea:

. Encapsulate native frames in a transport header providing a hop
count.

. Switch the encapsulated frames using FIB buildt by IS-IS.
. Decapsulate native frames before delivery.

. Backwards compatible

20. Oktober 2011 — DE-CIX Management GmbH
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TRILL — Frame Encapsulation

Outer Ethernet
Header

Trill
Header

Native Frame

20. Oktober 2011 — DE-CIX Management GmbH
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TRILL @ DE-CIX

2 5

RBridge 5

RBridge 4
RBridge 6

< /

/‘\

* All devices TRILL enabled
 No unused redundant links

« ECMP load balancing
* Big Edge switches

« Small core switches



'

AT D € - CIX where networks meet

TRILL — Unicast Paket Flow

RBridge 5

RBridge 4

RBridge 7

RBridge 8

MAC Table

o

Peer B RBr 8

RBr8 RBr4 b
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DE-CIX Production Network 2011

» Passive DWDM equipment with up
to 32 channels

« DWDM-XFP optics used at
Core and Edge Switches

- failover is done by fast, mechanical
optical switches (Lynx Lightleader)

— In case s.th. breaks
— scheduled every two months

— post processing is more and more

time consuming (adjusting light levels)
* provisioning of additional links
can not be fully tested on the
standyb links

active

standby

COREO1-A

CORED1-B

COREDZ-A

CORED2-B

swilxx

For Customers
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Optical Network Design

» Using 100G connections instead of
10G connections

« active DWDM equipment to be
more flexible on client side

* new DWDM equipment with up to
80 x 100G connections per Dark
Fiber

« all links permanently active

CORED1

COREO2

CORED3

CORED4

G % 100G-LR

n x 100G-LR

Fiber Media
Conversion
LR&3>DWDM

Fiber Media
Conversion
LR<>DWDM

Fiber Media
Conversion
LR<3DWDM

Fiber Media
Conversion
LR<>DWDM

Fiber Media
Conversion
LR <= DWDM

Fiber Media
Conversion
LR <= DWDM

Fiber Media
Conversion
LR<3>DWDM

Fiber Media
Conversion
LR <> DWDM
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4

sohnjon.approaches

« active DWDM with coherent optics (100G per wave)

— expensive because of complex technology used
— available by the middle of 2012

s
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'}._ swilnx

100GBaselR4,/10

100GEase DWDM

Converter
Converter

EDGE:

For Customers

DWDM MUX/DEMUX 40Ch
DWDM MUX/DEMUX 40Ch

: — F
100GBaseLR4,/10 :: =
o scone owow ¥
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CORER

« active DWDM with 4x25GBase transponder optics

— use 4 wave length per 100G on DWDM
— less expensive due to less complex used technology
— available by the middle of 2012
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solution approaches (cont‘d)

» 100GBase DWDM-Transceiver directly used within the switch
— not available in the medium term
— high dependency on form factor

* on Client side 100GBase-LR or 10x10MSA 2km

20. Oktober 2011 — DE-CIX Management GmbH
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Possible Set-Up at DE-CIX

* usage of active DWDM

— 10G and 100G in parallel
for smooth transition

COREn

nx I.DG-I.ID

Fiber Media

Conversion 100G

LR &>DWDM

Fiber Media
Conversion 100G
LR <=DWDM

Conversion 10G

LR<=>DWDM

Fiber Media

Conversion 10G

LR <> DWDM

nx I.DG-I.ID

Customers

EDGE:

swixx

Customers
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Thank you

Join DE-CIX now!

DE-CIX Competence Center
Lindleystrasse 12
60314 Frankfurt/Germany

Phone +49 69 1730 902 -0
Info@de-cix.net
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DE-CIX Competence Center @
Kontorhaus Building

Frankfurt Osthafen (Docklands)



