


Global data drawn from large sample size

Methodology: Measure entire 1st half of 2019

Total Volume
(not peak)

Fixed + Mobile + WiFi + Satellite
(hundreds of operators worldwide)
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Global Traffic Share: Video dominates Phenomena Report
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Global Traffic Share: How much video can you watch? Prenomena Report
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Global Traffic Share: What if...? Phenomena Report

What if 10% more video was added to the internet?

What if 10% of video went from SD to HD?
Video would be 66% of downstream traffic

What if 10% of video went from SD to 4K?
Video would be 77% of downstream traffic
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September 2019

Top 10 ESPORTS by total prize pool so far 2019:
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Global Traffic Share: File sharing rejuvenated

BitTorrent 1H 2019
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Game of Thrones and
Avengers: Endgame released
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File Sharing is over of Upstream Traffic
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Netflix YouTube  Operator HTTP HTTP (TLS) BitTorrent Facebook HTTP
IPTV Download Media
Stream




The Global Intemet

Application Traffic Share: Netflix largest source of traffic Phcromena Report

Septen
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NETFLIX

12.6% of worldwide downstream traffic

Source: Sandvine 1H2019 Global Internet Phenomena Report




Application Traffic Share: BitTorrent growing on the upstream Pl cromena :Ff | "}
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Application Traffic Share: Six Brands Drive Traffic
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Global Application Traffic Share: Brands Phenomena Repc
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: Google  30.35% 12.33% 9.82% 12.00%

NETFLIX 0.99% 12.60% 2.19% 11.44%
a
5 7.52% 8.14% 5.48% 7.79%
6
B Microsoft 2.70% 5.42% 2.45% 5.03%

&

Cl @ 3.80% 3.65% 6.11% 3.97%
10 amazon 0.47% 3.15% 1.02% 2.87%
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Americas Downstream: Operator IPTV and OTT
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Americas Downstream: Gaming Downloads Phenomena Report

September 2019

105 GB
= 3 89 GB (PATCH ONLY!)
catcoury I
89 GB
B °
. 92GB (initial patch!)

76 GB GTAV
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Americas Upstream: OTT Exclusives Drive File Sharing Phenomena Report

September 2019

Coming soon!

- Popular Exclusives by OTT Service
NETFLIX amazon nuilu

@®©CBS

ALL ACCESS
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)19 Sandvine. Al rights reserved. All other trademarks are property of theif respective owners
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Phenomena Report

September 2019

Spotlight: Television and IPTV Piracy

Today, reliable broadband connections and simplified technology lets users easily access content
(including live TV) in a manner that violates content licensing agreements. This trend is expected to grow
due to the ease and relative low cost of accessing unlicensed content

An extensive content library of select A sliding window of on-demand content, Video streams that are available as
television shows and movies available for acting like a DVR in the cloud. something is aired/broadcast/transmitted.
playback at any time. Example: All programs that aired on a Example: Sunday night’s new episode of
Example: All Game of Thrones episodes channel in the last seven days Game of Thrones; professional sports
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MEA Downstream: Twitch and eSports Phenomena Report

September 2019

o 1.27% 7th
of Downstream Traffic
Most popular Video
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EMEA Upstream: File Sharing Spikes
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Type
Video
(HD - TV shows)
Video
(HD - TV shows)
Video
(HD - TV shows)
Video
(HD - TV shows)
Video
(TV shows)
Video
(HD - TV shows)
Video
(TV shows)
Video
(HD - TV shows)
(TV shows)
Video
(HD - TV shows)
Video
(HD - TV shows)
Video
(TV shows)
Video
(HD - TV shows)
Video
(HD - TV shows)
Video
(HD - TV shows)

Video
(TV shows)

44489 43814

25817 1933

Name (Order by: Uploaded, Size, ULed by, SE, LE)

£.Th 08E03.720p.WEB.
9% Uploaded Today 03:05, Size 2.32 GIB, ULed by ECHD
Game.of.Th 08E02.1080p. WEB. INEfettv]
Q. Uploaded 04-22 02:53, Size 1.31 GiB, ULed by EtHD.

f.Th 08E03.1080p. WEB.H: Ofettv]
Q% Uploaded Today 03:11, Size 4.93 GIB, ULed by ECHD
Game.of.Th 0BEO1.1080p.WEB.

@ Uploaded 04-15 03:20, Size 3.34 GiB, ULed by EtHD

Game.of.Thrones.SO8E03.WEB.H264-MEMENTO[ettv]
@ Uploaded Today 03:11, Size 524 MiB, ULed by ettv

Game.of.Th 08E02.1080p. WES. Ofettv]
Q% Uploaded 04-22 03:05, Size 3.45 GiB, ULed by EtHD.
Game.of.Thrones.SOBEO1. WEB.

Q% Uploaded 04-15 03:19, Size 365.53 MiB, ULed by ettv
Game.of.Thrones. SO8E03.720p. WEB.x265-MINX[TGx]
MR Uploaded Today 04:26, Size 415.1 MiB, ULed by sotnikam
Game. Of. Thrones. SOBE02. LEAKED. x264-LUMI
M Uploaded 04-21 22:31, Size 332.4 MiB, ULed by SeekNDstroy
Game.of.Th 08E01.720p. WEB.
Q2 Uploaded 04-15 03:19, Size 1.69 Gif
Game.of.Thrones. S08E03.720p. AMZN. WEB-DL.DDPS. 1.H.264-GoT
Q& Uploaded Today 04:03, Size 2.04 GiB, ULed by MrStark
Game.of.Th 08E02.540p. WEB-DL.
Q2 Uploaded 04-21 20:11, Size 328.99 MiB, ULed by mvtube
Game.of.Th 08EO1.REPACK. 720p. WEB.H264-MEMENTO
M@ 2 Uploaded 04-15 04:10, Size 1.59 GiB, ULed by MrStark

f.Th 8E02.720p. WEB.
Q2 Uploaded 04-22 03:28, Size 1.45 GiB, ULed by MrStark
Game of Thrones S07 Complete Season 7 720p x264 AC3 5.1 (MP4)
Q% Uploaded 08-28 2017, Size 4.33 GIB, ULed by Lznogoudd

Game.of.Thrones.S0BE01. WEB.H264-MEMENTO
Uoloaded 04-15 04:03. Size 365.53 MiB. ULed by MrStark

ULed by EtHD

View: Single / auble SE
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HBO Go and Kodi Traffic 1H 2019
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APAC Downstream: Facebook Rules the Roost Phenomena h ) "i‘

Internet .
Brand Connections | Downstream Overall

facebook.  7.10% 5.53% 4.44% 5.34%

n o mE  017% 6.00% 1.07% 5.26%

H facebook 1.10% 0.0001% 0.002% 0.12%

Jnstagram 1.58% 5.31% 2.61% 4.90%

e Whg 3.80% 0.0001% 6.11% 0.21%
atsApp

10 ¢ oculus  0.005% 0.0002% 0.005% 0.02%



APAC Upstream: Feeling Cloudy

CLOUD STORAGE CLOUD SHARING CLOUD UPDATES
. \ #_  Available on the
w ) _ @ @& App Store
iCloud BitTorrent

is more than 50%
of all APAC
upstream traffic Dropbox

p GETTON
:3 dawe s N }’ Google Play
@ - @

i D afreeca &

E) SharePoint INAVER @ PLAYSTATION:
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Video Streaming Spotlight: Long Tail Gets Longer

The Global Intermet
Phenomena Report

September 2019
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Americas Video
HTTP Media Stream
Operator IPTV
Netflix

YouTube

Amazon Prime

EMEA Video

HTTP Media Stream
Netflix

YouTube

Amazon Prime
Twitch

APAC Video

HTTP Media Stream
Netflix

Facebook Video
YouTube

Twitch

0% 10% 20% 30% 40%

DOWNSTREAM PERCENTAGE

19.20%
15.81%
3.87%

0% 10% 20% 30% 40%

DOWNSTREAM PERCENTAGE
28.53%
26.09%
20.14%
0% 10% 20% 30% 40%
15.49%
L |
13.22%

Americas Video
Operator IPTV
Netflix

HTTP Media Stream
YouTube

FaceTime

EMEA Video

HTTP Media Stream
YouTube

Netflix

Twitch

Amazon Prime

APAC Video

HTTP Media Stream
YouTube

Netflix

Facebook Video
Twitch

0% 10% 20% 30% 40%
UPSTREAM PERCENTAGE

0% 10% 20% 30% 40%

UPSTREAM PERCENTAGE

0% 10% 20% 30% 40%
UPSTREAM PERCENTAGE

Sandvine. All rights reserved. All other trademarks are property of heir respective owners




Gaming Spotlight: Franchises Prosper

gRgpAafAa 8

Americas Gaming
Fortnite

League of Legends
Minecraft
Overwatch

PS Now

EMEA Gaming
Fortnite

PUBG
Minecraft
CS:GO
Warframe

APAC Gaming
PUBG

League of Legends
Overwatch

Fortnite

Minecraft

0% 10% 20% 30% 40%
DOWNSTREAM PERCENTAGE
17.18%
11.44%
8.56%
\
0% 10% 20% 30% 40%
DOWNSTREAM PERCENTAGE
19.06%
10.76%
0% 10% 20% 30% 40%
DOWNSTREAM PERCENTAGE
|
20.85%

15.54%

14.36%

10.32%
[

The Global Intermet

Phenomena Report

September 2019

0% 10% 20% 30% 40%
Americas Gaming UPSTREAM PERCENTAGE
Minecraft
Fortnite

League of Legends
Overwatch
Destiny

0% 10% 20% 30% 40%
UPSTREAM PERCENTAGE
|

EMEA Gaming
PUBG

Fortnite

CS:GO

Destiny
Minecraft

0% 10% 20% 30% 40%
APAC Gaming
League of Legends
Overwatch
Pokemon Go
Fortnite
Minecraft

Copyright ® 2018 Sandvine. Al rights reserved. All ather trademarks are property of their respective owners.
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Social Networking Spotlight: Facebook dominates Phenoména Report

September 2019

Americas Social 0% 10% 20% 30% 40% 50% Americas Social 0% 10% 20% 30% 40% 50%
Networking DOWNSTREAM PERCENTAGE Networking
— I
Facebook 68.54% Facebook
L1 | | | |
n Instagram 23.69% Instagram
Snapchat Snapchat
Tumblr Twitter 1.95%
E Twitter Tumblr 1.79%
EMEA Social 0% 10% 20% 30% 40% 50% EMEA Social 0% 10% 20% 30% 40% 50%
Networking DOWNSTREAM PERCENTAGE Networking UPSTREAM PERCENTAGE
Facebook 55.90% Facebook I :
n VK 20.49% Instagram
|
Instagram VK
H Odnoklassniki Odnoklassniki 4.67%
Shapchat Snapchat 1.80%
APAC Social 0% 10% 20% 30%  40% 50% APAC Social 0% 10% 20% 30%  40% 50%
Networking DOWNSTREAM PERCENTAGE Networking UPSTREAM PERCENTAGE
Facebook 62.85% Facebook ‘ I : :
Instagram Instagram ‘
n Tumblr Twitter
[
Twitter Snhapchat
[
Shapchat Tumblr

Copyright ® 2018 Sandvine. Al rights reserved. All ather trademarks are property of their respective owners.
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Messaging Spotlight: Skype, WhatsApp, and Snapchat Phenomena Report

September 2019
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Americas Messaging

WhatsApp
Skype
WebRTC
Snhapchat
FaceTime

EMEA Messaging
WebRTC

Skype

WhatsApp
Shapchat
Telegram

APAC Messaging
Skype

Kakao Talk
Snhapchat

Wechat

LINE

0% 10% 20% 30% 40%
DOWNSTREAM PERCENTAGE

Americas Messaging
WhatsApp

WebRTC

Skype

FaceTime

34.95%
28.43%
15.88%

Snapchat

0% 10% 20% 30% 40%

DOWNSTREAM PERCENTAGE
I |

EMEA Messaging
WebRTC

WhatsApp

Skype

Facebook Messenger

27.12%
22.87%
4.83%
Snapchat

0% 10% 20% 30% 40%
DOWNSTREAM PERCENTAGE
D rr—

APAC Messaging
Skype

Kakao Talk
Snapchat

WeChat

LINE

22.34%
18.41%

16.68%
10.37%

7.69%

0% 10% 20% 30% 40%

UPSTREAM PERCENTAGE

0% 10% 20% 30% 40%

UPSTREAM PERCENTAGE

0% 10% 20% 30% 40%
UPSTREAM PERCENTAGE

Sandvine. All rights reserved. All other trademarks are property of heir respective owners




Audio Streaming Spotlight: Spotify and Podcasts
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The Global Intermet

Phenomena Report

September 2019

0% 10% 20% 30% 40% 0% 10% 20% 30% 40%

Americas Audio Stream
Apple Music

SHOUTcast

HTTP audio streaming
Spotify

SoundCloud

EMEA Audio Stream

DOWNSTREAM PERCENTAGE Americas Audio Stream UPSTREAM PERCENTAGE

SHOUTcast
Spotify

26.89%
19.62%

16.47% HTTP audio streaming ‘
Pandora
SoundCloud ‘
0% 10% 20% 30% 40% 0% 10% 20% 30% 40%

UPSTREAM PERCENTAGE

EMEA Audio Stream

DOWNSTREAM PERCENTAGE
I N

HTTP audio streaming SHOUTcast !
SHOUTcast 19.45% HTTP audio streaming
Spotify 12.38% Spotify :
Apple Music 11.15% Apple Music
SoundCloud 3.70% SoundCloud
0% 10% 20% 30% 40% 0% 10% 20% 30% 40%
APAC Audio Stream DOWNSTREAM PERCENTAGE APAC Audio Stream UPSTREAM PERCENTAGE
HTTP audio streaming T Melon l |
Spotify 19.76% HTTP audio streaming
Apple Music 10.30% Apple Music 6.29%
Melon Spotify 5.99%
SoundCloud SHOUTcast |13.80%

Copyright ® 2018 Sandvine. Al rights reserved. All ather trademarks are property of their respective owners.
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Contact us at phenomena@sandvine.com
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