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Reflections — 1996

DEC GIGAswitclh FDDI

3.6 Gbp= crossbar-switched matrix
Forwarding rate of 290,000 pkts/sec per port
6.25 Million connections per second

D edicated 100 Mbp= LAH per attached device
Full-duplex FD DI between compatible devices
SAS- or D AS-attachment modes

R edundant ¢common logic
R ock =solid!

MAE East GIGAswitch NANOGS Presentation by Steve Schnell, Sprint



p——

Reflections — 2003
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Peak In © B78.878 Gb/s Peak Cut 878.262 Gh/s
Average In 573.225 Gb/s Average Out 572,626 Gh/s
Current In 711.908 Gh/s Current Out 709,751 Gh/s
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O average traffic in bits per second [ peak traffic in bits per second
Averaged 626.1 G
Peak 1594.5 G
Current 791.2 G
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resent — Public
Traffic Graphs from Host IXs
~3 Th/s of World’s Traffic

tonthly Summary for Al 1BXs Combined
Inbound Outbound
Current: 535892 Gbps Current: 53450 Gbps
Awerage: 36017 Gbps Foserage:  369.65 Ghps
Max: 54489 Ghps Wax: 543 62 Ghps
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@ LINX Public Exchange Traffic

LINK Public Exchange Maximal:
LINK Public Exchange Average:
LI Public Exchange Current:

EEE.254 Ghps Estimated PI Traffic - 210 Ghps
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833 Ghps
533 Ghps

JPNAP Total (Tokyo I + II and Osaka)
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M incoming avg (min = 77.27G avg = 133.73G max = 2Z16.99G)
W 1-week ago (min = BB.90G avg = 139.67G max = 229.82G)
M Z-weeks ago (min = B82.44G avg = 143.706 max = 223.44G)
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Falling Transit Prices

With Volume Commitments:
Less than $2/Mbps in US

31,500
Less than 5¢/Mbps in Europe
$1,230
31,000
&¥an
&500
2003
S120/Mbps $250
208
12mbps 2014 [Projection,
sT.Eﬂth%
1988 533 2000 2007 2002 2003 2004 20058 2006 2007 2008 2008 @040 2078 pE

Source: drpeering.net (Bill Norton)



Trends — Traffic Growth

» Traffic at largest [Xs doubling every <100 Mbgs 100 Gbos 50> 100 Gbys
~18 months

Several IXs with hundreds of Gb/s  w0-se0me
and Tb/s traffic volumes this year i

Several “smaller” IXs switching l
significant traffic volumes

e MSK-IX 245 Gb/s, BIX 151 Gb/s,
NIX.CZ 122 Gb/ s, PLIX 84 Gb/s, SIX
51 Gb/s

High demand for 10 GbE 5 10 bps
e Multiple links with LAG/LACP T 125 lps
Future demand for 100 GbE XD aidihot beik b

interfaces Euro-IX 2009 Report on
e Backbone and customer ports European IXPs

How much will falling transit prices
impact future IX growth? 40% of IXs have > 50 Gb/s Traffic

\ 20 > 50 Gbps




Trends — Network Architectures

* The days of a “simple” L2 IX switch
are over

* Multiple VLANs and protocols for
IPv4/IPv6 unicast and multicast

* Redundant switching and optical
infrastructure providing 5xgs uptime

e Distributed and metro area
architectures

* Advanced network architectures
using ring protocols and MPLS/VPLS

* On the bleeding edge for switches
with highest port densities and
capacities
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Trends — Services

* Demand for much more than just a port from IXs

* IX services
e Root name servers
e sFlow traffic statistics (2006-2008)
e Route servers (2009-2010)
e Carrier Ethernet services
* Customer services
* 24x7x365 coverage
e Membership meetings
e Customer portals and peering analysis tools
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