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What Is peering?

Interconnection of administratively

separate networks for the purpose:of
exchanging traffic between the customers

of each network

Also known as Settlement Free
Interconnection (SEl)

Nine netwerks can be deflned @'l |




Tier 1 Networks

Qwest (AS209)

Verizon (AS701)

Sprint (AS1239) A
AOL/ATDN (AS1668) o

NTT (AS2914)
Level 3 (A83356) .
Global Crossmg (ASB»S49)




Tier 1 Networks

The concept of a Tier 1 network has
neen called a Marketing term by many

Depending on the goals of the company,
ouying transit from a Tier 1 network may
not be the best deC|S|on BN

source or destlnajfen, c)f traffic -
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Tier 1 Networks

Goal : Increase peering as much as possible

— Tier 1 networks generally have very few peers,:So
by buying transit from one of these networks there
Is a better chance that the sourcer or destination of
your traffic also pays one of them and would have a

financial incentive to peer %=

— The drawback is that if a Tler 1 has congestion to or
a network failure between another network thatithey .
peer with, there is noq;)athbf last resort and thi R
traffic suffers 0 et




Tier 1 Networks

Goal : Ensure that traffic will reach destination

— Because by definition, a non-Tier 1 network must
pay some other network to reach a portlon of the
internet, if a problem occurs with.a direct
connection, there Is a backup path V|a another
network

— Some Tier 2 networks are‘jUst at's"large as the
smaller Tier 1 networks theyjust dontpeer '
one of the Tler 1s. ﬂ '-,-f?

generally have ;s pee'rs shorter
x@many networks 1
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Private vs Public Peering

Private Peering
— Each of two networks dedicates an interface

two networks S
— Also known as Private Network Interconnect

(PNI)
Public Peenng R y
— Each network conaects an |nterf to




Multi vs Bi-Lateral Public:Peering

Multi-Lateral Peering Agreement (MPLA)

— One BGP session to a central servertallows a
network to get all the routes frem all
participating networks O

Bi-Lateral Peering Agreement "
— A Network sets up indiVidu’éI BGP sessions to
other networks thqt both sides agree ei '




Sample Bi-Lateral Peering Agreement

Both networks must operate a 24/7 NOC

Neither network will point default route to the
other B

Neither network will monltor the trafflc of the

other network

Both networks will resolv‘e' fau"‘lt'e on their _
networks in a timely manner and will repor fon .
these faults to the o-thelc. network g—. P g




Peering vs Paid Peering

Peering is commonly thought of as SFI

Some networks have commoditized their
set of customer routes and.eharge other
networks that they don’t feel qualify for full
SFI to be able to connect te their network
and exchange trafflc Wlth their cust
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Pre-SFI

Before networks started exchanging traffic
Settlement-Free, networks paid each. other
for the traffic that they exchanged, or they

didn’t exchange traffic with each other

Since early ISPs were Telcas this model
made sense to them |




Commercial Internet Exchange (CIX)

Established in 1991 by PSINet (now
Cogent, CERFNet (how AT&T) and

AlterNet (now Verizon)

Goals
— Independent Interconnectlon pomt with no US

Government mvolvement

— “No settlement” p&llcy,, _ e
» While many netaﬂbrké expect SFI tw thls S




MAE-East

~ounded in 1992 by MES (Now Verizon)
_ocated in Washington DC ‘
Required purchase of local Ioop by MES
10mb shared archltecture :

Demand qmckly exceeded eupply
CommerC|aI exchange




MAE-West

~ounded in 1994 by MFS (now Verizon)
_ocated in San Jose

Required purchase of local Ioop by MES
Bridged to 10mb Ethernet |

Demand qmckly exceeded eupply
CommerC|aI exchange




Palo Alto Internet Exchange (PAIX)

Founded in 1994 by DEC
Located in Palo Alto

Vendor and carrier neutral ; Qs
Only original IX (pre- 1995) |n the US that

IS still relevant g |
Expanded to all ma;or US markets:




Equinix Ashburn

Located in Ashburn, VA

IX run by colocation provider ..«
Expanded to all major US markets
Vendor and carrier neutral

Largest Internet Exchange in the US
CommerC|aI exchange




Nap Of The Americas (NOTA)

Founded in 2001 by Terremark
Located in Miami, FL

Expanded to other Iocatlons mcludlng
International RS CLP:

Vendor and carrier neutral

Strateglcally |mportant as a gatewa
Latin Amerlca _;m ﬁ*" ¢




Any2 LA

~ounded in 2005 by CRG West
_ocated in Los Angeles (1 Wllshlre)
X run by building owner &=

5 largest X in the US desplte being

established only two years ago
Commercial exchange (but cheap)

Benefited by denaslty of networl@n H_
bundmg Bl i




North American |X Traffic.Levels




Largest NA peering locations




Major NA peering locations
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International cable landings




Current state of peering

In the mid-90s, US IXs did not keep up
architecturally with the traffic demands

placed upon them

IXs got the reputation of bemg congested
and unrellable g
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Current state of peering

Due to the high costs of joining
commercial IXs and the mergers.and
acquisitions that caused few networks to
have significant amounts: Of trafflc most

networks prefer PNIs

IXs in the US will not"g'rov'\;’/{ éignifica’n |
unless Telcos, I\/ISOS and Tier 1s staft:
e -
trustlng le agauﬂr
,Ai L Ml




Current state of peering

All “Tier 1” networks operate in the US and
are very opposed to peering new.
networks, but it's not unreasenable to
achieve 50% peering If enough geographic

diversity Is budgeted for-

European networks commonly peer.on the
east coast and As&an Pacific networ B
commonly peer em the west cmb'-

IXs run/funde.;fy '€0|0 provﬁ.ﬁ R ot

s F":"‘-‘.t-' e,
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DE-CIX

Founded in 1995
Located in Frankfurt

Connections available from multlple
locations - ~

Strategically |mportant due to aggregatlon
of networks from central and easter

Europe :
Commermal exchange




AMS-IX

Founded in 1997, but in operation for a
few years earlier

Located in Amsterdam .
Connections available from multlple

ocations

_argest IX.in the W@rld both by traffi
oy number of conneﬁted netwoﬁ '

Non- proflt exc ge




London Internet Exchange (LINX)

Founded in 1996, but in operation for a
few years earlier

Located in London ,
Connections available from multlple

locations
Created to keep UK trafflc IN UK
Non- proflt excha_ggeﬁ’




|IX Growth




European IX Growth

IXP peak traffic has.

_.;'_;Aug Cf6 10°1.148 Thps m-ﬁ ¥
522 G *gror%ﬂinef*ease in past 12 months par. o
ve

4 IXS

4_1, more partlc:lpant%
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European |IX Traffic.l.evels
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European |IX Locations




ring locations



Major EU peering locations



Internatonal cavle landings












4

<)
i

-

o)
W)
CL
W

0



tlorean Internet xchange (K1X)



Flong ong Internat Exchange (FiK1X)



Japan Network Access Point (JPNAP)



Japan Internet xchange (JPI1X)



Asia-Pacific 1X Traf
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Largest Asian peearing locations



Major Asian peering locations



Internatonal cavle landings
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Nap Do Brasil






NAP Chile



NAP Colombia



South Armerican 1 Traffic Leavel




Internatonal cavle landings
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Problems with Protactionisim




Problems with Protactionisim
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Problerms with Protectionism













=yeballs argurnants
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Ccontent argurnants






Peaering



=nd of SFI17?



Governmeant Regulation



Governmeant Regulation



Network Neutrality



Content Distrioution Neitworks
(CDNs)



CDN Diagrarm



Limelight Network

Over 750 1.5 Tbps 1 Exabyte 4.3 Petabytes

peering | of egress of traffic monthly of customer CDN
relationships capacity, content
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Why Pearing With A CDN Is ‘Good
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