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Agenda

Affican Strategy and Policy for Peering ?
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nteérnet Transit
2) Internet Peering

ernet Peering Ecosystem, Tier 1 ISPs,
Tier 2 ISPs; their position and motivations,
and the role of Internet Exchange Points

4) Economic Impact of IXP
Thanks to Source NANOG & AFIX Meeting - William Norton
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Def: The Internet is a network of networks.

Def: ISP sells access to the Internet, so...

An ISP must itself get attached to an ISP

already attached to the Internet.

Def: ‘Transit' is service whereby one ISP sells access to the
Internet.
“A port in the wall that says ‘Internet this way’”

metered
95th percentile...




Minimum Commits:
smps 11€7€d Transit Pricing

12 Business Knobs:
11 ISP(s) selection
10 Minimum Commits
Negotiated Price
S0, Transitis Easy, Cheap
Why do we need this Peering thing?
100Gbps*$4/Mbps=$400K/mo

123456789 10111213 Gbps commits

Source: 2008 NANOG
Discussions: $4/Mbps!




Def: ‘Peering’ is a reciprocal exchange of
access to each others customers.

Motivations to peer
1) Cost Savings
2) Performance Benefits

3) Additional revenue
3a) ABOV
3b) AMZN

All traffic except red
traffic goes this way

All traffic except blue traffic goes this way




Two key points about peering

a_ll* but red

all but blue 4 1) Peering is not

& green

Transitive
2) Peering is not a

perfect substitute
for Transit




Ecosystem Member: Tier 1 ISP

Def: A Tier 1 ISP is an ISP
that has access to the
ENTIRE Internet Region Routing Table
Solely via Peering Relationships

(Doesn't buy transit from anyone
to reach any destination in the
Internet Region.)

Motivation: Is NOT motivated to
Peer in region to reduce transit fees,
Is NOT motivated to peer with
anybody else.

Behavior: “Restrictive” Peering
*def: Policy
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The Concept Of Interconnection According to the World Trade Organization
(WTO), inter@onnection refers to: "linking with suppliers providing public
telecommunications transport networks or services in order to allow the users of
one supplier to @@mmunicate with users of another supplier and to access
services provide@ by another supplier, where specific commitments are
\@gdertaken »

Under the provisions of the European directive of 30 June 1997, interconnection
means: "the physical and logical linking of telecommunications networks used
by the same or aldifferent organization in order to allow the users of one
organization to gommunicate with users of the same or another organization, or
to access serviges provided by another organization. Services may be provided
by the parties ghvolved or other parties who have access to the network"

For the International Telecommunication Union: “Interconnection is comprised
of those cammercial and technical arrangements by which service providers
connectitheir equipment, networks and services so that their customers can

havesaccess to the customers, services and networks of other service providers
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IS the et of Ases without a
transit provider

connectjvity, each AS in the
DFZ must peer with all other
ASes in the DFZ, i.e., form a
clique

e We logl
routi@g, but from a business
perspective

. Ve distinguish between paid
or unpaid peering
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Cogent

Qwest

Energy Sciences
Verizon

Sprint

Telia

X0

NTT

Level 3

Global Crossing
Teleglobe
Abovenet

AT&T
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Ecosystem Member: Tier 2 ISP

Def: A Tier 2 ISP is an ISP
that has to purchase Transit to access
some part of the Internet Region.

Motivation: |s motivated to
Peer in region to reduce transit fees.

Behavior: “Open” Peering or
“Selective” Peering Policy
Active in Peering Forums




Content
Provider

Content Providers

Def: A Content Provider focuses on
content development and does not
Sell access to the Internet.

Motivation: SLAs w/well known ISP

Behavior: “No Peering” Policy




Generic Peering Ecosystem

Active Peering Groups
Peering Forums
IX Meetings




And What 2) Definition of Peering:

About Africa ? .
Quiz

1) Definition of TransiT:

3) Definition of an “Open” Peering Policy‘

4) Definition of a “Selective” Peering Policy:

5) Definition of a “Restrictive” Peering Policy:
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* In the beginning, there was no Internet
Backbone...people just interconnected..

BITNET
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First Evolution



IX Network Externality

Value derived
from IX participation

|IX Critical Mass

/ (Value=Cost)

Cost of |IX Participation

f(#participants,uniqgueRoutes

The Startup Hump Discussion Here




YT Peering vs. Transit

Peering

General Observations

Peering v Transit is always a question
+Performance
+Marketing Benefits
+Control

Transit

10
9
8
!
6
5
4
3
2
1

GE)ps
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e value of elements such as traffic flow,
ber of routes, geographical coverage and
cg@st of international transmission...”

 This has no force, as it simply describes
hat Is happening anyway.
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Interconnection Challenges

New Driven Area
nnectivity — Content Providers
tors Backhaul — Multimedia Broadcasters

Internet
Mobile op

e Telecom Operator Backhaul — U-Telco
« Telco Intercopnection Traffic — Local Collectivities
o — User Content Creation ....
Purchased Capacity | ' vy
it Capaci 5-'?T|:I-|:I-5 Used C i itched Voi
e 25 Tops e

B

T2% Private Metwarks
27%

Internet




&, Historical Investment in African Long-Haul African
Submarine Infrastructure

Cumulative % of In-Service % of

Total ? Worldwide Total 2 Worldwide
\_Transatlantic $10,803 23% $8,563 21%
'ﬁ*]:ranspacific $6,975 15% $5,377 13%
East Asfan Pan-Regional $5,672 12% $5,115 13%
Europe-Asia and Soh_th Asian Intercontinental $4,959 11% $4,179 10%
European and N&{th African Regional $4,955 11% $4,831 12%
North America-South )“merica Intercontinental $4,218 9% $4,148 10%
East Asiafl Regional $3,276 7% $2,996 7%
Australian Intercontinental $2,167 5% $1,892 5%
Latin American/ Garibbean Regional $1,460 3% $1,400 3%
Sub-Sahjran African PN S o/ o
Intercghtinental o - o -
North An;érican Regional $635 1% $635 2%
Soutﬁz’JPacific Islands $405 1% $230 1%

-

Australian Regional $233 0% $233 1%
Middle Eastern and South Asian Regional $226 0% $226 1%
Sub-Saharan African Regional $60 0% $60 0%
- Trans-Polar $0 0% $0 0%

1 Includes both active and retired systems: $46.9 billion to date.
2 Active systems as of YE 2007: $40.8 billion
Source: The Undersea Cable Report, © 2008 Terabit Consulting
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Some Numbers from Financial Crisis

1 100 billions dollars

— USA 787 billions dollars

— Buropa 200 billions euro

— ODA (International help) 50 billions
(announge more but in fact ....)

— Africafl Connect Plan only usb 55 billions

'he Connect Africa objectives : 5 objectives
(cf Connect Africa Summit, Kigali, Rwanda 2007)
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The Connect Africa objectives : 5 objectives
(cf. Connect Africa Summit, Kigali, Rwanda 2007)

broadband networks and services development, fair
competition almong operators, the creation of IXPs
Support capacity building, the creation of centers of
excellenceand cooperation between African universities and
training centers

Adopt a pational cyberstrategy, including a cybersecurity
framewoOrk, to develop and promote e-Services: e-governance,
e-health, e-commerce, etc.

Global commitments for more than UsD 55 billions
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Business Model

AJdIT I IJI VIV

ISP Model and scenarios

— Exercise: Modelling tool to explore possible
scenafios and their cost-savings implications

jariables

Fee to participate in peering, per ISP per year
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onal Mbps to (new) local Mbps.

e Costs come from the new local lines and
fing operating costs for the IXP.
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AA

““““““ elationships: 90% o
ind of IXP would work best in your country?
the legal and regulatory position?

XP? On what grounds?
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At malkee a cricecaccetil IXYDP?D
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 Neutrality

Ith respect to carriers, ISPs and co-location
proviiders

Binancially sound and stable
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David Filo (Co-founder of Yahoo!)
service Provider Distribution Networks

0del 4: Peer-to-Peer Networking
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1) Volume of traffic i1s huge
2) Cable Cos Open Peering

3) “Kazaa Effect” amplifies
peering benefits




1) Volume of traffic is huge
2) Content is Open Peering
3) Improves End-User

Experience
4) Leading Players are
paving the way

...heed to move out of
Bankrupt colo anyway...




1) Volume of traffic pulled away
from T1s is huge

2) Reduces perceived need for

T1s (for local delivery anyway)

3) T1s still needed for distance

— Content Literally right on the




other’s gustomer
e InternetlExchange Points

 Three orjmore peering partners = IXP should be
considergd

o Platforms: Layer 2 or Layer 3
 Ownership

.ommercial

Non Profit

"— Governmental
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Peering vs Transit
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-
N D
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Policy influences on IXPs

Government policy is simple: none is best!
* |n the real world, two extremes of intervention:
® — Goveraments have shut down IXPs
— Goverament have forced peering
e Both apprnbaches are failures.

« Government's ideal role is to encourage, provide information,
support, gacilitate.

* |XP busginess & technical policy
Ieas to be negotiated between members
it be agreed BEFORE IXP is set up to ensure buy-in

siness and technical decisions frequently overlap — technical

choices are made for business reasons.
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Key business decisions
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IXP Organisational & legal
Non-Prafit Option
— A collective effort by several ISPs

— Incorpogate as a non-profit in order to operate the IXP
— Referredas the “club” IXP model

® - LINX, JINX, KIXP, APE (NZ)
Government Option

 To enhance the connectivity of government and educational
Institutions

e Federal Iy
networks

e Internét2’s GigaPOPs: Universities
o StafTap: the R&D Networks
‘Private sector benefit is incidental, if at all

ernet eXchanges (FIXs): interconnected US govt
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— Backbone carriers mainly selling transit service
— Use the term IX as a marketing tool

e — Example: SAIX, EIX, ..etc
* National Gateways:
— Mainly in regulated markets

— Local and international traffic are separated
domestically
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« Value Chalin .
 New Oppertunities .
@ Emergingimarket & .

°
Mouhamet Diop : “Economics of Internet Exchange Points”

State and Gov Network
Telco Operators

U Telco

Regulators (Strategic)
ISP

Serach Engines (Google,
Microsoft, yahoo, etc.)

Academic Networks
Hosting Companies
Content Provider

etc.
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terconnection policy
“Acceptable use
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petween all cities and countries !!
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Crystal bhall says there is already demand for other
PMDsoptside the scope of 802.3ba (100 GbEserial, etc)

— Stamdard defines a flexible architecture that enables many
iImplementations as technology changes

‘Expect MSAS
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. Summary of Reach Objectives and
3 Physical Layer Specifications

Reach

40 GbE

100 GbE

Solution

1m Backplane

40GBASE-KR4

4 x 10 Gbfs
(reuse T0GBASE-KR)

10m Copper Cable

40GBASE-CR4

100GBASE-CR10

nx 10 Gb/s
(reuse T0GBASE-KR)

100m OM3 MMF

40GBASE-SR4

100GBASE-SR10

nhx 10 Gb/s

10km SMF

40GBASE-LR4

T00GBASE-LR4

4 x 10 Gb/s and
4 x 25 Gb/s

40km SMF

X

100GBASE-ER4

4 x 25 Gb/s
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Medium Coding Lanes

Optical Scheme Copper Optical
40G = = S = Short R= n=4or10 n = Number
40Gb/s Backplane Reach 64B/66B of Lanes or
100G = C = Cable (100m) Block Wavelengths
100Gb/s | Assembly |L=Long |<°dind

Reach

(10km)

E =

Extended _ _ _
Long Reach n=1 is not required as serial
(40km) Is implied

Example: 100GBASE-ER4
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