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o https://ix-f.net

e Executive Director, Uganda Internet Exchange Point
o https://uixp.co.ug
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Agenda \0

This presentation will cover the following topics:

1. What is an Internet exchange point (IXP)?

2. How do IXPs relate to the broader Internet ecosystem?
3. Regional Internet industry trends & projections

4. Resources

5. Question & Answer



What is an Internet Exchange Point? \,J

An IXP enables networks to interconnect and freely exchange
data traffic at a common point, thereby reducing the amount of
traffic delivered via intermediary networks.

e Reduces the Average Per-Bit Delivery Cost of service
o Often a shorter, cheaper path to other networks (less distance = less cost)
o Less reliance on costly intermediary transit networks

e Improves network performance; drives utilization
o Less latency: Better end-user experience = increased data utilization
o Less congestion: Hand off traffic to other networks locally
o More reliability: Additional path diversity increases fault-tolerance

e (Good source for both local and international content
o Efficient way to distribute content and services to many networks
o Used by social media, entertainment, cloud, e-government, enterprise...



Ecosystem Without IXPs
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Without an IXP, only bilateral interconnections are possible,
making large-scale peering difficult to achieve.

Local inter-network traffic is usually routed via foreign networks.

On average, local networks have lower latency to foreign networks

than to each other.

It is cheaper and faster to deliver content hosted abroad than it is
to deliver content hosted locally. This hinders development of the

colocation market and handicaps digital economic growth.
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The introduction of an IXP enables efficient large-scale
interconnection and multilateral peering.

Local inter-network traffic is usually routed via the local IXP.

On average, local networks have lower latency to each other than
foreign networks.

It is cheaper and faster to deliver content hosted locally. This
generates demand for the colocation industry, enables new digital
activities, and unlocks economies of scale.



IXPs Enable Domestic Bandwidth Production & Create a Virtuous Cycle of Growth

Policy & Regulation -

Must encourage new market
entrants and fair competition to
ensure continuous price &
performance improvements.

Critical Infrastructure

Data centers, the DNS, and
CERTs must maintain sufficient
capacity to keep up with the rest
of the ecosystem.

International Cables

Enables local networks to export
bandwidth to foreign markets and
enables local networks to import
traffic from foreign markets.
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IXPs are the key to digital economic
development. They facilitate large-scale peering
which enables domestic bandwidth production.

Domestic bandwidth production lowers service
delivery costs, improves performance, and
promotes economic independence.

= IXPs

Provides a domestic source of
bandwidth that is not dependent
on international transit / transport.

Last Mile

Fiber or wireless infrastructure
that connects network customers
to resources like IXPs, critical
infrastructure, and international
cables.

National Backbone

Long distance cables that connect
IXPs, last mile, critical
infrastructure, and international
cables to other cities.



Basic Architecture of an IXP
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Hosts VMs used for peering and
management services.
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Basic Architecture of a Multi-site IXP
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IXP & Data Center Symbiosis \0

Internet Exchange Points (IXPs) can attract valuable networks and tenants
to the data centers (DCs) and countries which host them:

e DCs are specialized telecommunications warehousing facilities with
advanced power, cooling, security, surveillance, fire suppression, and
cabling infrastructure

e DCs provide an attractive and scalable environment for IXP customers

e IXPs attract content, cloud, carrier, access, academic, government, DNS,
enterprise, and others

e IXPs prefer DCs that are carrier neutral (i.e. not owned by a network)

e More than 90 current and planned DCs in Sub-Saharan Africa



IXPs Industry Growth

49 IXPs in 45 countries in 35 cities in Africa

= IXPs now carry ~3 Tbps of peak daily traffic
= Over 2000 ports connected; up from 130 in 2009
= Charts below are outdated but the trends continue
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Regional Traffic: 2016
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Regional Traffic: 2022 p
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Regional Hubs
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Majority of Content Still in EU e
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Africa Growing Fastest i
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Growth Projected to Continue ¥,
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Annual Industry Conference A

The African Peering & Interconnection Forum (AfPIF)
Photo: Kigali, Rwanda, 2022



Resources \(

IXP Explainer Video: https://youtube.com/watch?v=T2jb1tzXzMw

African IXP Association: https://www.af-ix.net

African Peering & Interconnection Forum: https://afpif.org

Telegeography: https://telegeography.com/

IXP Database: https://ixpdb.net

PeeringDB: https://peeringdb.net

Starting an IXP: https://blog.apnic.net/2016/11/23/start-internet-exchange-point/
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Q&A
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