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Agenda

e Autonomous System Networks (ASNs)
* Internet Service Providers (ISPs)

* Internet Exchange Points (IXPs)

* Statistics on IXPs

* Content Delivery Networks (CDNs)
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Context of ICTs in Brazilian Households
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Source: CGl.br, ICT Households Survey 2021; Registro.br 2022

83% of households have Internet
access, which represents
approximately 61.8 million households
148 million Internet users

6! largest ccTLD: 5 million domain

names



IX.br improving Internet Quality in Brazil

* Indirect reduction in latency and cost

* Increase ASNs connectivity

* Reduce dependency on large IXPs

* Bring Internet content closer to users

* Promote demand for new data centers in unexplored areas

* Data Center: a big challenge
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Growth of ASNs in the most populated areas

August 2022: 8,978 Autonomous System Networks (ASN) in Brazil

ASNs Growth ASNs Density Population Density
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Internet Service Providers in Brazil
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Source: CGl.br, ICT Internet Service Providers Survey 2020 (2021)




Internet Exchange Points
in Brazil

* 35 INTERNET EXCHANGE POINTS
* NOT INTERCONNECTED

e TOTAL AGGREGATE TRAFFIC
~ 25 Thits/s

« NO OBLIGATION TO EXCHANGE
TRAFFIC WITH ALL OTHER ASNs.

Ex., large telco participate to exchange
traffic with AS14026 (SIMET) for
qguality measurement.

* |X.br Sao Paulo
o # OF ASN =2413
o Peak traffic “18Tbit/s
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Internet Exchange Points Statistics

Aggregate traffic IX.br - Daily Aggregate traffic IX.br - weekly
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TOTAL = Max: 24,36 Thps Avg: 12.55 Thps Current 12,20 Thps L
saopaulo.sp - Max: 17.21 Thps Avag: 9.68 Thps Current: 9.49 Thps ! !
riodejaneiro.rj - Max: 2.15 Thps Avg: 1.689 Thps Current: 1.680 Thps 4] -
fortaleza.ce - Max: 2,685 Thps Avg: 1.47 Thps Current: 1.54 Thps a2 g3 04 a5 a6 a7 a8
partealegre.rs - Max: 339,41 Ghps Avg: 163,15 Ghps Current: 146,92 Ghps : . .
curitiba.pr - Max: 305,42 cGhps Avg: 141,04 Ghps Current: 125.15 Ghps Maximum: 24.88 Tbps Average: 14.24 Tbps
salvador.ba - Max: 121,77 Ghps Ava: 60,42 Ghps Current: 59,66 Ghps )
brasilia.df - Max: 113, 48 Gbhps Avg: 59.54 Ghps Current: 55,36 Gbhps
florianeopolis,.sc - Max: 65.63 Ghps Avag: 33,43 Ghps Current: 28,38 Ghps
campinas.sp - Max: 39,37 Gbps Avg: 22.82 Gbps Current: 25,356 Gbps Aggregate traffic IX.br - DECEdELY
recife.pe - HMax: 55,64 CGbhps Avg: 30,02 Gbps Current: 24,13 Ghps "
campinagrande . pb - Max: 34,76 Ghps Avg: 18,92 Gbhbps Current: 22,67 Ghps
beloherizonte.mg - Max: &5.53 Ghps Avg: 24,15 Ghps Current: 17.99 Ghps 14 T
manaus.am - Max: Z1.98 Ghps Avg: 19,27 Ghps Current: 22,64 Ghps %
goiania.go - Max: 354,235 Ghps Avg: 18.81 Ghps Current: 17.28 Ghps c 12 T
lajeado.rs - Max: 352,568 CGhps aAvg: 15.35 Ghps Current: 16.24 Ghps g
natal.rn - Max: 23,77 Ghps Avg: 13.47 Ghps Current: 14,537 Ghps wu T
joaopessan,pb - Max : 15,94 Ghps Bvg 10,25 Ghps Current 10,84 Ghps & 8T
vitoria.es - Max:; 20,10 Ghps Avg: 10,68 Ghps Current: 10,01 Ghps ;
londrina.pr - Max: 24,49 Gbhps Avg: 11.47 Gbps Current: 9,22 Gbps a ET
sjoseriopreto.sp - Max: 21.89 Gbhps Avg: 9,97 Ghps Current: 7.75 Ghps -
maringa.pr - Max: 12,84 Ghps Avag: 5,31 Ghps Current: 5.52 Ghps + 4T
saoluis.ma - Max: 13,48 Ghps Avag: F.01 Ghps Current: 5. 04 Ghps B
campogrande.ms - Max: 14.62 Ghps Avg! 5.98 Ghps Current: 4,90 Ghps 27
maceio.al - Max: 59,39 Ghps Avg: &, 06 Ghps Current: 4,49 Ghps ’ i i i i i H
cuiaba.mt - Max: 9.14 Ghps Avg: 4,45 Ghps Current: 4.51 Ghps o 2016 2817 2618 =@18 =@20 2@21 2922'
belem.pa - Max: 8.86 chps Avg: 4,46 Ghps Current: 4,09 chps i
sEnj osecEmpas, sp -  Max! 7.11 chps  Ava: 3,56 Ghps  Current ! 3,45 Ghps Maximum: 14,22 Thps Average: 12,80 Thps
boavista,.rr - Max: 4,03 Ghps  Avg: 2.26 Ghps Current: 3,31 Ghps=
santamaria.rs - Max: 5,36 Gbhps  Avg: 3.17 Gbhps Current: 3,87 Gbps
teresina.pi - Max: 5.21 Ghps  Avag: 2.09 Ghps Current: 2.02 Gbhps
caxliasdosul . rs - Max: 4,89 Ghps  Avg: 2,51 Ghps Current: 2,08 Ghps H H H .
cascavel .pr = Max: 4,59 Ghps Ava: 2,02 Ghps Current: 1.81 Ghps StatIStlcs avallable at-
aracaju.se - Max: 2,46 Ghps  Avag: 1.38 Ghps Current: 1.29 Ghps .
palmas.to - Max: 655,95 Mbps Avg: 408.62 Mbps Current: 398.91 Mbps httpSZ//IX.br/agregadO/
fazdeiguacu.pr - Max: B49,90 Mbps Avg: 403,73 Mbps Current: 408.58 Mbps
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History of the presence of CDNs/Content Providers on IX.br S3o Paulo

Activation year Traffic peak IX-SP # Participants IX-SP PeeringDB — CDN Capacity — 2022

10310 Yahoo! 2006 80G
15169 Google 2008 4.65Gbps 43 25T
28604 Globo.com 2010 26Gbps 110 800G
2906 Netflix 2011 42Gbps 248 24T
16509 Amazon 2012 | e —— 1.2T
32934 Facebook 2012 —_— —_— 3.2T
8075 Microsoft 2013 147Gbps 392 400G
15133 Edgecast 2014 408Gbps 503 600G
13335 Cloudflare 2014 | @ — —_— 700G
20940 Akamai 2015 1Tbps 757 25T
54113 Fastly 2006 | 0 —_— 900G
52580 Azion 2017 2.69Tbps 1469 300G
46489 Twitch 2007 | 0 —_— 1.2T
33438 StackPath 2018 4 2Tbps 1729 600G
396986 ByteDance 2021 13Tbps 2291 300G
14 Apple 2022 15Tbps 2310 200G

Source: IX.br
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CDNs and its implications for statistics
OpenCDN concept

m
CDN 1
* Many content providers use E—:—j - The Internet

Content Delivery Networks (CDNs)
connected to the big IXPs, like Sao
Paulo.

Participant ISPs
share IP Transit

IP Transit T OpenCDN
and in some locations T

ink o 1 br S20 Pauic g participant ISPs
e This affects the calculation of the " oronaeza o
total volume of traffic, since the f
sum of traffic volume of the peers local IXP
is larger than the total at the IXP, . e \‘
mainly because there are a & e _ ~ k
considerable number os ISPs with Shared CDNs
CDN caching within their networks. ve colocaton co cache servers

hosted at a datacenter
near the local IXP

CDN data (contents)




CDNs in Brazil

OpenCDN project
o Salvador
o Manaus
o Brasilia

Sao Paulo/SP

Google
Netflix
Facebook
Akamai
Microsoft
Globo.com
Amazon
Azion
CacheFly
CDNetworks
CentralServer
Cloudflare
Edgecast
Fastly
GoCache
RiotGames
SingularCDN
Softlayer
Twitch
Twitter
UPX
Yahoo

Edgeuno

Alibaba_Cloud_
CDN_

CDNetworks
CDN77

28

Rio de
Janeiro/RJ
Google
Netflix
Facebook
Akamai
Microsoft
Globo.com
Amazon
Azion

Cloudflare
Edgecast
Fastly
GoCache

SingularCDN

Twitch

UPX
Yahoo
Edgeuno

Alibaba_Cloud_

CDN_

18

Fortaleza/CE

Google
Netflix
Facebook
Akamai

Globo.com

Azion

Cloudflare
Edgecast
Fastly
GoCache

SingularCDN

Twitch
UPX

Yahoo
Edgeuno

15

Porto
Alegre/RS Curitiba/PR Salvador/BA Manaus/AM
OpenCDN OpenCDN
Netflix OpenCDN OpenCDN
Akamai Akamai OpenCDN **
Globo.com  Globo.com  OpenCDN OpenCDN
OpenCDN **
Cloudflare Cloudflare Cloudflare >
Fastly
GoCache
SingularCDN SingularCDN
Twitch
UPX
Edgeuno Edgeuno Edgeuno
7 6 3 1

Joao
Brasilia/DF Recife/PE Pessoa/PB
OpenCDN
Akamai
Globo.com Globo.com
GoCache
SingularCDN = SingularCDN
Twitch
UPX
Edgeuno
6 2 1
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IX.br Fortaleza/CE

Facebook upgrade Yearly Graph (1 day average)
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IX.br Manaus/AM

Decadely Graph (12 day average)
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OpenCDN (2020)



IX.br Salvador/BA

Decadely Graph (12 day average)
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OpenCDN (2018)



Thanks !

https://www.ix.br
https://www.opencdn.nic.br

August 15th, 2022

nichr egidr

www.nic.br | www.cgi.br
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