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La televisione del futuro - Le prospettive del mezzo televisivo nella
transizione digitale

La rete Internet, I'impatto della TV in streaming,
Internet Exchange Point (IXP) e Content Delivery Network (CDN)
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Ordine degli Ingegneri della Provincia di Roma

Roma, 4 Dicembre 2024



http://www.ording.roma.it/

=TI

Internet

Come rete di reti, Internet dipende in modo cruciale da

un'adeguata

dell'ecosistema

AS64499 (@

interconnessione

tra

i diversi

AS65538

partecipanti

[ :
= PeeringDB

[ Search here for a network, |X, or facility. ]

Advanced Search

Relationships

Register o

Amazon.com

Organi:

Also Known As
Long Name
Company Website
ASN

IRR as-set/route-set @
Route Server URL
Looking Glass URL
Network Type

IPv4 Prefixes @
IPv6 Prefixes @
Traffic Levels

Traffic Ratios
Geographic Scope
Protocols Supported

Last Updated
Public Peering Info Updated

Peering Facillty Info
Updated

Contact Info Updated
Notes @

Amazon.com [ Search here for a network, IX, or facility.

Register or

o .
Amazon Web Services = Pee rl ng D B Advanced Search

Cogent Communications, Inc.
Cogent G Inc.

hitp:/www.amazon.com Organization

Also Known As

Long Name

Company Website hitp://www.cogentco.com/

ASN 174

IRR as-setfroute-set @

Route Server URL

Looking Glass URL cogenteo. I
Network Type NSP
IPv4 Prefixes @ 420000
Balanced IPY6 Prefixes @ 60000
Traffic Levels 100+Tbps
Traffic Ratios Not Disclosed

@ Unicast IPv4 O Multicast @) IPv

servers

Geographic Scope Global

Public Peering Exchange Points

ASN Speed
IPv6

No filter matches.
You may filter by Exchange, ASN or Speed.

Private Peering Facilities

Country
City

1-Net East Singapore

174

1025Connect United States of America

174 Westbury

123.NET - DC1 - 24700 Northwestern

United States of America
Southfield

2021-10-20T12:54:19Z Protocols Supported

2021-12-02T20:57:44

Last Updated

2021-11-23T16:21:38

Public Peering Info Updated

Peering Facility Info

2020-12-01T12:29:55Z Updated

AWS Peering: https://peering.aws/

Contact Info Updated

Notes @

Peering requests:

Peering Policy Information

Peering Policy

General Policy No

Muttiple Locations Not Required

Ratio Requirement No

Contract Requirement Not Required

174
© Unicast IPv4 O Multicast @ IPV6 @ Never via route 1500 Champa United States of America
servers 174 Denver
T TG ez 151 Front Street West Toronto Canada
174 Toronto
300 Bent United States of America
2021-08-05T08:52:38 174 Cambridge
365 Data Centers Buffalo (BU1) United States of America
174 Buffalo
IR 365 Data Genters Ghicago (GH6) United States of America
174 Chicago
365 Data Genters Delroit (DT1) United States of America
174
365 Dala Genters Indianapolis (IN1) United States of America
174 i i

United States of America
Nashville
365 Data Centers New York (NY10) United States of America
174 New York
365 Data Centers Philadelphia (PH2) United States of America

Dhiladainkia

365 Data Centers Nashville (NA1)
174
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Definizioni: Content Delivery Network e Internet eXchange Point

CDN (Content Delivery Network)

Una rete distribuita di server che collabora per consegnare contenuti web e multimediali agli utenti finali
in modo rapido ed efficiente.

Funzioni principali:
* Ridurre la latenza migliorando il tempo di caricamento delle pagine.
* Distribuire i contenuti da server vicini geograficamente all’'utente.
* Gestire picchi di traffico.

Esempi di utilizzo:
e Streaming video, download di software, e-commerce, gaming online.
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Definizioni: Content Delivery Network e Internet eXchange Point

IXP (Internet Exchange Point)

Una infrastruttura fisica che consente a diversi provider di servizi Internet (ISP) e reti di scambiarsi
traffico in modo diretto.

Funzioni principali:
* Migliorare l'efficienza del routing del traffico Internet.
* Ridurre i costi di transito grazie alla connessione diretta tra le reti.
* Ridurre la latenza migliorando la qualita del servizio.

Esempi:
* Namex (Roma), LINX (Londra), IX.br (Brasile).
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S Distribuzione del contenuto

Content Providers / Broadcasters

Google — Facebook — Netflix - Apple
Prime Video - Disney+ - TikTok
Microsoft - DAZN

FEED l

Global CDNs L C o © L ©C © © Own CDNs

Akamai - Fastly — - ' - ?ng;
Edgio - CloudFlare

Onecom Global- l DISTRIBUTION oca

aec
Amazon CF -CDN77 - embedded caches ace

- through IXPs mcc

ISPs = subscribers
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A Distribuzione del contenuto

Gli hypergiants che installano server ¢ e

all'interno di altre reti migliorano le sfide ® quit

fondamentali di Internet — capacita, latenza :2‘[’)‘:77

e congestione — e riducono la quantita di Cloudftare

traffico che attraversa le interconnessioni di :‘F‘*‘mbk

peering. ® Googie
® Netflix

Other

Oltre 3.500 ASN a livello globale hanno embedded servers

Google (25.5%) Netflix (26.5%)

Facebook (16.2%) Akamai (11.6%)

Apple (3.3%) CDN77 (3.3%)
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Distribuzione del contenuto

Google Facebook Akamai

~74% over the external
network border

Outside to end-users (39%)

Outside to end-users (43%) Outside to end-users (73%)

Embedded to end-users (56%)

Embedded to end-users (54%)

Embedded to end-users (18%)

~14% from embedded servers . . .

~7% embedded to embedded
internally in the networks

~5% Externally to
embedded
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Netflix

120G
110G
Blue line is the — >
delivery inside the ISP
90G
80G
8 706
506 ® Outside to end-users (22%)
400 ® Embedded to end-users (72%)
g °
306 a
i °
20G E
Grgen lineis the — > N\ o -
delivery to the N Red line is the filling
Iong ta|| (lXP) ! 0V10 1200 01711 1200 o011z 12:00 ov13 1200 0v14 1200 0115 1200 0116 12:00 i CaCheS trafﬁc
2023-01-09 to 2023-01-16 UTC+0100 (60 minute intervals) é

Typical Netflix traffic profile in well dimensioned deployment

pag. 8


http://www.ording.roma.it/

Distribuzione del contenuto

Namex IXP :: Namex IXP

gs8 ¢4

766 ¢
688 G
588 G

second

488 ¢

388 G

bits

280 G
188 ¢

8

Wed 86:08 Wed 12:00 Wed 12:08 Thu 68:60 Thu 66:08
out [ Max 781.04G Avg 305.316G Cur: 303.86G
In W Max 784.04G Avg 305.43G Cur: 303.65G

NOTE: The image above shows the typical Internet traffic graph of an IXP. The vertical axis represents the
unit of measurement for data transmission speed (Gbps, Gigabits per second), while the horizontal axis
shows the timeline (the last 24 hours). Data is collected at regular intervals, typically every 5 minutes.
Along with this daily graph, the weekly, monthly, and yearly graphs are often displayed as well. When
referring to traffic peaks, it means the highest value in a given time frame. In the image above, for
example, the Internet traffic peak is 784.04 Gbps.

https://labs.ripe.net/author/flavio luciani 1/the-internet-exchange-point-a-window-onto-a-changing-internet/
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W37-W48Sun [Ghps]
600

FORTNITE UPDATE

NameX IXP :: Namex IXP

€86 0o

588 &

488 ¢

300
388 ¢

bits / second

200 & 200 Sunday football matches

188 &
100

Sun 88:88 ) Sun 86:88 ) i Sun 12:88 ) )
. 1]
out [ Max G580.15G  Avg 284.33G Cur: 153.826 GemcHsmsEcRE R R - a R — DAZN edge
ER| 28855855 E| 2z Aaaana

In M Max 580.33G Avg 284.49G Cur: 153.476G g s 2 SEQ - SEfEEE S

e e e e (Football) + Akamai
(Fortnite)

00:00
01.00
0300
04:00
0500
06:00
07.00
08:00
14.00
1700
1730
20:00
21.00
2200

&
g

ANDAMENTO DEL TRAFFICO ADSL CLIENTI TIM - DIC 2023

- Napoli - Inter DAZN Torino - Atalanta DAZN

Gran Gala del calcio SKY
7T Monza - Juventus DAZN Milan - Frosinone DAZN ;

6T
5T
4T
3T
2T
1T
0T b=

00 00 00 00 00 00 00 00 00
12%° 18 2 dic 6 12 18 3 dic 6 12% 18 4 dic 6 12 18 5 dic

6@

TOTAL IN out ) DROPPED

Fonte: elaborazione Gruppo TIM
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16:00 00:00 16:00 00:00

Until 2012 Then
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S Distribuzione del contenuto

Wed 12:00 Thu 00:00 Tue 12:00 Tue 18:00 Wed 00:00
Prehistory Entertainment services #ondemand
No series and movies on internet (2012 until today)
(Until 2012)
Wed 06:00  Wed12:00  Wed 18:00  Thu 00:00 Sun06:00  Sun12:00  Sun18:00  Mon 00:00
Health Emergency #covid Entertainment services + live streaming
(2020) (2021)
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Green line is Microsoft Blue line is Netflix

Lunch break

o8
WonG3a  TueOidu  Wed0SMA  TRGGIM  PAGTIM  SwBu  SnBJd  Mi0dd  Telldw W DM TN Smldd Sel6a

Wimbledon Final — Graph from Barcelona IXP

A Sunday with DAZN / Italian Serie A. Three matches

\

NameX IXP :: NameX IXP

408 ¢ E’|
<]
288 ¢
= a3
3 2
D e =
; 3
_E =
188 © !.i
e p y . y .
Sat 96:88 Sat 12:88 Sat 10:88
Out [ Max 397.99G Avg  202.04G6 Cur: 181.28G
In M Max 398.84G  Avg 202.02G Cur: 181.266
Namex TXP
]
Namex IXP :: Namex IXP g
€88 ¢ . \ ; ; 3
8
- =
H [s]
H &
- o
q 4
] =)
A
Wed 86:80 ) Ved 86:08 ) Wed 12:068 ) Wed 18:88 ) Thu 86:688 Thu 86:98
Out [ Max 585.49G Avg 251.80G Cur: 169.926
In W Max 584.44G Avg 250.98G Cur: 169.746
Namex IXP
UEFA — Salisburgo — Inter (nov_2023)
]
Namex IXP :: Namex IXP g
288 6 &
e
288 6
3 =]
H a
H &
D owee o
:
3 |
180 € i.'l
[ - . - . . . .
Thy 12:68 Thu 18:88 Fri 60:08 Fri 85:08
Out [ Max 362,786 Avg 215.98G Cur: 330.59G
In B Max 363.11G Avg 215.95G Cur: 330.58G

Namex IXP

Italy — Serbia broadcasts by RAIPLAY (midday)
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e Namex IXP :: Namex IXP Namex IXP :: Namex Roma Public Peering :: IPv6
226
760 G 26
€88 G 206
= - 186
§ s 5§ 1166
D aec 8 16
~ ~ 126
& 86 gk
8 a 286
200 6 A 6G
168 ¢ 46
. 26
Mon 09:60 Mon 86:80 Mon 12:00 Mon 18:88 Tue 66:60 Y Mon 08:80 Mon 86:88 Mon 12:88 Mon 18:00 Tue 66:88
Out [ Max 778.54G Avg 310.426G Curf 162.706 out [ Max 21.076  Avg 6.186G Cur: 2.146
In W Max 778.05G Avg 310.40G Cur: 162.546G in W Max 21.076G Avg 6.186 Cur: 2.14G6

Nations League, Italy-Israel. Broadcast by RaiPlay, RAl's digital platform. CDN: Mainstreaming

Namex IXP :: Namex IXP
200 G

788 ¢
680 G
588 6
488 ¢

bits / second

3808 ¢

200 6

188 ¢
8

Thu 06:60 Thu 86:88 Thu 12:68 Thu 18:80 Fri 88:00
out [ Max 751.60G Avg 310.14G Cur: 175.306G
In W Max 750.13G Avg 310.17G Cur: 175.28G

Italy - Belgium
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Namex IXP :: Namex IXP

788 6
€88 6
568 ¢
488 G
368 ¢
208 6

188 G

Wed 86:00 Wed 12:08 Wed 18:60 Thu 98:80

Oout [ Max 702.20G Avg 279.726G Cur: 299.266
In B Max 702.116G Avg 279.426 Cur: 299.176

Man City VS Real Madrid (April 2024)

Namex IXP :: Namex IXP
788 6

688 G
588 ¢
488 6
300 6
280 6
188 ¢

Wed 086:68 Wed 06:80 Wed 12:06 Wed 18:80

Cur: 149.606
Cur: 149.526G

Oout [ Max 640.336G Avg 245.85G
In B Max 641.116G Avg 245.866

bitz / second

208 6

188 ¢

Out M Peak 737.226 [ Avg 309.466G

In

488 ¢

388 G

UEFA Champions League

Namex IXP :: PJannex_D(P

it <4‘|----
680 G .

568 ¢

Wed 81 May  Thu 82 May  Fri 02 May  Sat 04 May  Sun 85 May

W Peak 737.136 M Avg 309.51G

Mon 86 May

Cur: 299.606
Cur: 299.596G

Tue 87 May

Wed 88 May

Barcellona VS Napoli (March 2024)
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Namex IXP :: Namex IXP e Namex IXP :: Namex IXP
Saturday 27 et L —
200 G y Volleyball match s e Sunday 28
e Italy VS Brasil i o
2 3006 > H
: ' g 100 meters
s 200 g 3 6 breaststroke
160 ¢ l 100 G
Sst 00:09 Set 096:00 Set 12:80 Set 18:00 Sun 08:00 Sun 06:00 ¢ Sun 09:00 Sun 06:08 Sun 12:00 Sun 18:08 Mon 088:80 Mon 86:08
Oout [ Max 438.69G Avg 243.426 Cur: 171.996 Out [ Max 446.19G Avg 244.27G6 Cur: 203.106
In W Max 438.476G Avg 243.406 Cur: 172.046 In W Max 446.226 Avg 244.266 Cur: 203.06G
Satu rday 27 ‘/‘—\ Volleyball match Sunday 28
CDN Traffic T — CDN Traffic

100 meters
breaststroke

it 00:00 Set 06:00 Sat 12:60 Sat 18:08 Sun 86:60 Sun 86:00 Z _Sun 83:09 Sun 86:08 Sun 12:80 Sun 18:08 Man 83:83 Mon 86:08 y
Saturday 27 a———,
ISaP tlrac:ﬁZ Volleyball match Sunday 28

Italy VS Brasil

ISP Traffic

100 meters
breaststroke

https://blog.Iacnic.net/en/olvmpeaks-the-impact-of-paris-2024-olvmpics-g&_i[tgmj@ternet-trafﬁc/
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Men’s foil final

Men’s 100m swimming backstroke
final

Tue 06:60 Tue 06:080

aT N

Men’s foil final

Mon 066:80 Mon 12:06 Mon 18:80

Mon 066:06

Monday 29
ISP traffic

Tue 66:00

Tue 60:06

Mon 18:66

don 66:06 Mon 66:60 Mon 12:686

Back to the star of these Internet Olympics, here is volleyball. Italy against Poland on the 3rd of
August. The 4 peaks you see in the red circle refer to the 4 sets played.

Italy - Poland
volleyball

Sat 12:60 Sat 18:88 Sun 088:66 Sun 086:86

Sat 80:88 Sat 86:60

https://blog.Iacnic.net/en/olvmpeaks-the-impact-of-paris-2024-olvmpics-g&_i[tgm-jﬂternet-trafﬁc/

Namex IXP :: Namex IX

Tuesday, August 6th

bits / second

> Tue 80:00 Tue 86:08 Tue 12:60 Tue 18:80
out [ Max 478.47G Avg 274.966G Cur: 240.536
In M Max 478.186 Avg 274.91G

Cur: 240.546

Tuesday, August 6th
CDN Traffic

/‘\

women's volleyball

ye 00:00 Tue 06:08 . Tue 12:08 Tue 18:88 Wed 00:80 Wed 06:00
Tuesday, August 6th
ISP Traffic /\‘

women's
volleyball



http://www.ording.roma.it/
https://blog.lacnic.net/en/olympeaks-the-impact-of-paris-2024-olympics-on-italys-internet-traffic/

GRAZIE PER L’'ATTENZIONE

Flavio Luciani
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