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« Co se déje svéete
«  Spokojenost zakaznikd
* QoS vs QoE

« Otazky?
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I The world's population
Regional % change, 2015-50 forecast
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Latin America &
the Caribbean | 23.6

North America [ 21.0

Asia | 19.9
-4.3 |l Europe

Total population, bn
2015

-
EE-
Ema-

2050 forecast

2100 forecast

AKADEMIE VLAKNOVE OPTIKY A OPTICKYCH KOMUNIKACI ® www.profiber.eu




the art of

“\. Globalni vydaje na zabavni primyslu °Ptical
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Total global spending by category' (US $ miims)

214
ZHO

56 81544 04085 100886 127345 161 1468617 2119585 231442

Digital e &
= 60336 707
Advertising

Broadband 234137 267,784 3039 355947 303274 429280 129 463826 500510 530361 581,203 6245613 78
TVAdvertising 136,792 152824 150085 168749 173314 18350 6.1 188,445 202511 208,960 223089 233876 50
In-Home

Video 257841 270985 283287 207562 310783 323408 46 331922 347,781 35950 370,244 381648 34
Entertainment

Audio

92551 01204 02470 93681 95550 05636 0.7 96984 98,772 100667 102767 104548 18

Entertainment
Cinema 0,147 316 R245 3UNG 32 37V 43 38350 41514 Q799 45834 483 54
06271 NJ47 50 33220 34824 3HBAG8 38337 4034 49
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Out-of-Home 24817 27044 27816

Consumer
Magazine 65573 65010 65376 63635 61,167 55,061 21 57640 56546 55710 55080 54610 186
Publishing

Newspaper __. ... .
VEPEPEr  1s33m 154521 153900
Publishing

‘_.
¢
w

145688 142430 15 140847 130917 140023 140788 141968 0.1

gz;if_”” 69687 70034 60504 6904 70750 72357 08 72976 74000 74794 7545 75988 10
Educational ¥ D

N

38619 30608 40135 39347 3095 40980 41624 42138 42628 43241 43929 14

Publishing
VideoGames 55100 57791 60822 665444 T3IO7T3 B4ASHM 89 84117 103454 111634 118738 124542 81
Total 1,208,470 1,286,526 1,364,033 1,446 077 1 521 4201603851 58 1,681,314 1,770,536 1,868,556 1,966,897 2061478 5.1

'At average 2014 exchange rates.

Note: Television, audio, newspaper, and consumer magazne dgtdl adverising as well as video games advertising are included in their respective segments and
also in the digital advertising segment, but only once in the overall total

Sources: McKinsey & Comparry, Wikofsky Gruen Assodiates
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Total global spending by region' (US $ millions)

2009- I 2014~

- 2 2019
14p , 2016 2018 CAGR
5211620 540922 564908 583,783 40

380934 407426 421930 440564 458685 478770 42 487 051
America .
EMEA
Weste GEoss i ey e o= DT ik
Fuoe 030 TS 38203 9426 3MTI0 W40 20 407508 419548 431507 MIEE6 45ES1 28
curope

48 632

Middle o e - an a
Cot/ g 10744 22309 27982 31554 36586 518 149 4372 49031 S4B 61216 68027 115
EMEA

Total 412020 429451 450642 460638 472927 488532 35 505348 525638 547,045 560981 593464 40

Asia
Pacific 353971 367426 417524 457725 491880 52760 83 558350 507417 632,777 668,106 702864 59

Latin
America 52545 62223 74437 87150 97928 109480 158 120556 134861 147812 163,904 181368 106

Total 1,208,470 1,286,526 1,364,933 1,446,077 1,521 4201 503951 58 1,681,314 1,779,536 1,868,556 1,966,807 2,061,478 51

AL average 2014 exchange rates
Sources: McKinszy & Comparty, Wikofisky Gruen Assodiates
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N Shrnuti pozorovani optical
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Maly narlst poctu predplatitell

 Investice do optimalizace reSeni, automatizaci a outsourcing

« Co nejkvalitnéjsi sluzby za cenu dostupnou pro koncové ucastniky
 Udrzeni stavajicich zakaznikl pomoci kvalitnich sluzeb
 Spravné identifikovat pravy potencial projektl

 Vybér vhodnych technickych reseni
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Satelitni TV optical

Pay satellite TV subs forecasts by region

($ bil.)

2014 2015

® North America ®West Europe ¥ East Europe
B Asia Pacific ¥ Latin America ¥ Sub-Saharan Africa
“MENA
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RozSireni podilu na trhu
zvySovanim propustnost

HDTV, UHD TV

Omezené mnozstvi operatorl
na trhu
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African Pay-TV market (mn subs)
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Modes of TV reception in Europe
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"\ Budoucnost Terestrialni TV optical

M® -
Zakladni médium pro verejnopravni vysilani
Regulované vladou, projektové orientovana

Tlak na vyuziti 800 MHz pro jiné sluzby (LTE)

VytlaCovano IPTV, které nabizi primy kontakt se zakazniky
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U.S. Cable Industry Revenues from Subscriptions
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SOURCE: These data come from a table in the U.S. Census Bureau's 2012 Statistical
Abstract of the United States. For a full citation, see the source section of the blog post.
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North America pay TV revenues (US$ million)
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Source: Digital TV North America
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Tech MMl Chart of the Day
TV And Non-TV Subscriber Households In The US
In Millions
mTV Non-TV

97.4 97.6 97.6 97.5 97.2 96.9 96.5 96.2
25.5 26.8

|2.1 |2“ Iz.9 |215 |22' |241 | |

2010 2011 2012 2013 2014 2015 2016 2017
Bl INTELLIGENCI
Source: Convergence Consulting
BUSINESS INSIDER
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« Schopna nabidnout datové a nové sluzby pres stavajici infrastrukturu
« Schopnost zkombinovat s optickou infrastrukturou

« Konkurence schopna proti OTT sluzbam

TRANSMITTER

BOOSTRAL 650/LPS0G
BOOSTRAL 650/LP90G
BOOSTRAL 650/LP90G

1550 &
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Integrace OTT TV optica
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Operatori placené TV nabizi STB s pripojenim na internet a funkcionalitami
pro OTT

Vyuzivani OTT sluzby pro VoD, nelinearni TV sluzby
Neékteri spolupracuji primo s poskytovateli OTT sluzeb (Netflix)
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Online Video - A Billion-Dollar Opportunity

U.S. digital video/music revenue forecast (in billion U.S. dollars)

Video [} Streaming (pay-per-view) [} Streaming (subscription-based) Downloads
Music Streaming B Downloads

15

$13.7b
$12.8b
$11.9b
$10.8b

$9.8b
9 $8.7b

: $4.5b $4.8b $5.0b $5.2b $5.3b
$3.7b $4.1b
3

2014 2015 2016 2017 2018 2019 2020

@statista_com  Source: Statista Digital Market Outlook —m
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 Globalni a mistni poskytovatelé OTT
televizniho vysilani (Zivé/VoD)

Global overview: OTT services
offering split by genre, Oct-2014

Live
- Vlastnici licence na vysilani zivych prenost P
h db Movies A
(sport, hudba ...) a7% Linear
TV
7%
 Poskytovatelé on-line sluzeb (legitimni a
piratskou)
« Uzivatelsky generovany obsah
TV (on
demand)

Source: Ovum 2014 37%

« SmiSené sdileni videa (YouTube)
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 Klasické IPTV (multicast) nahrazuje ho OTT TV
« IPTV distribuce z{stava pro paterni sité
« Nahrazuje klasickou linearni TV (kabelovku/terestrial)

OTT TV

Zahranicni operatori
Vlastni, nebo sdileny HE

IPTV

« Nadstandartni sluzba k datim
 Vlastni HE x Preprodej TV sluzby

« VOD + Live « VOD (Live)
« Protokoly: « Protokoly
— UDP/TCP — RTSP
— RTP/RTSP — HTTP
 Multicast/Unicast e Unicast
« Datovy tok « Datovy tok
— CBR — VBR
— VBR — ABR

IPTV vs OTT TV www.profiber.eu



Hodnoceni kvality TV:
QoS a QoE
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~\ Prevence optical

« Kvalitni infrastruktura
« Kvalitni aktivni prvky

. Spickové provedena
konfigurace

« Kvalitni zdroj sluzeb
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TROUBLESHOOTING

Distribuéni sit

MONITORING

AKTIVACE

VERIFIKACE
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TROUBLES] MONITORING

«  Fyzicka vrstva
 IP vrstva
e Sluzby
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BRIDGE _— TECHNOLOGIES’
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Complexrty’ sysimple

N

. Redeni pro dohled véech zptsobi distribuce digitalni TV
 Spolehlivost provérena léty uzivani

 Propracované GUI pratelské k uzivateli

« Pomoc s aktivaci, pomoc s Udrzbou, moznost SLA

 Aktivni a staly vyvoj

e Odborné zkusenosti = zaméruji se vyhradné na monitoring DTV
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Vnimani zakaznika (spokojenost)

Méreni uzivatelského zazitku @ @ @

Algoritmus pro méFeni vyZaduje pfimou zpétnou ® ®
vazbu od uzivatele e
— Pocity
— Poznani
— Pozadavky na kvalitu
Soupis vsech (subjektivnich i objektivnich) narokd i ool i
Good Perceptible, but not annoying
v . ’ Y4 . v v 3 Fai Slight! nnoyin,
ZkuSenosti vyplyvaijici z interakce ¢lovéka s = i
technologii QR Poor  Annovine
Bad Very annoying, unwatchable
jektivni méreni .
Subjektivni mere BRIDGE &~ TECHNOLOGIES
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Main | | Alarms | | Mutticasts | [Mw || RDP | | ETR 290 | | A1 || SAT1]|| SAT2 || Setup | | Data | | Aboi
4 -4 H H v 7V Status || Tuning setup | | SAT threshold | | RF overview
. Celkova funké&nost distribuéni sité ’ ! ! ‘
. Thor_%5/6_1W A
SATstatus: ooz © i D3
v v , v , o ~ Stream info: ~ SAT tuner / demod info:
« Mereni P renosovych para metru Stream type: DVB-52 Front-end lock: Q
Packet length: 188 bytes Level: -35.8 dBm
_ Original natwork |D: 70 BER (pre \fiterbi): N/A
ChybOVOSt Network |D: 70 BER (post Viterbi): N/A
. Transport stream |1D: 80 BER (post LDPC-BCHY}: 1.792-05
— Bitrate Total bitrate: 55.720 Mbps Packet error count: 0
Min total bitrate: 55.656 Mops Signal to Noise Ratio: 16.0dB
— Propustnost Msx total bitrste: 55.768 Mbps Modulstion Error Rate: 15.9 dB
v v s Effective bitrate: 52.160 Mbps Error Vector Magnitude: 16.04 %
— Zpozdem Min effectve bitrste: 51.493 Mbps Error Vector Magnitude: -15.9dB
L, v v . Max effective birate: 52.472 Mops Eb/NQ: 12.1dB
— Kolisani zpozdeni (Jitter) = mars X
, Media Window - selected channel
—_ Za h Ozen e pa kety i TWV3 Puls(239.255.0.115:5500) - Range:21h30m Resol|.||tion: 15m =
(ms} ES(MLR): 80s
- ETSI TR 10 1 290 . | ES(RTP): 0
10 ES(overfl;: 0
— Doba odezvy . sy 0
IAT: 8.7
. MLR: 0 s
7
vl
o 15:005u 18:005u 21:005u 00:00Mo 03:00Mo 06:00Mo 09:00Mo 12:30Mo L&
Joined multicasts pacam
|Signal _[Input | Mapping _|Nefbitrate  [CC errs |Pids | [ETMLR|BWMLR|IATRTP]  [=|[==|==][5]]  [~4 days|[~24 hours|[~8 hours|[=30 min|[Running Popu
e NRK_1 254 RM5 TTS/UDP 7.608Mbps 4 5
o il v 254 RJ4S5  TTSIUDP | 4440 Mbps | 2 5 —_— e o oo ==
o gl Tv2_norway 254 RJM5 TTS/UDP | 4.008Mbps 753 5 4008 Mbps | 10.424 kbp VBC threshoids: Defauit Frame length: NORMAL - 64800 b
o [EEJ tworee 254 RJA5 | TTSIUDP | 4.944Mbps | 24 5 4944 Mbps | 1.284 Mbp:
o [l s~ 254 RM5 TTSUDP 2.892Mbps | B1 5  2.892Mbps | 553.936 kbps | 3.065Mbps | 239.255.0.6:5500 0 & - 10.0.80.16:50000 3654ms | 0.048ms | 657.244ms
o %" cun_euroee 254 RM5 TTS/UDP  2.775Mbps | B1 S 2775Mbps | T36.368kbps  4.056 Mbps | 239.255.0.10:5500 0 & B 10.0.80.17:50000 3807ms | 0.038ms | 503.482ms

Lo’ "
BRIDGE ,— TECHNOLOGIES
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,Dokazi dorucit TV sluzbu?"

»Je mUj zakaznik spokojeny?"

Lo’ "
BRIDGE ,— TECHNOLOGIES
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|\

Cost| |GContent

A’ .
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»Je mij zakaznik spokojeny s kvalitou

Y . s @ [
gl S | G
Y ‘\",
)
> ~ ’
¢ »

obrazu?"

| g

- 7 TECH NEWS
. 2un . ‘ ptas = -
Sealed Court Documents Now Available Online
mary NEWS

BRIDGE — TECHNOLOGIES
AKADEMIE VLAKNOVE OPTIKY A OPTICKYCH KOMUNIKACI ® www.profiber.eu




- the art of

N\ Rizika méreni QoS a QoE optica

communication
PRDFlb@P

~Nameril jsem Spatné QoE parametry,
ikdyz mam nejnovési encodery? ™

BRIDGE TECHNOLOGIES
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PRDFlbeP

,Celkové QoE score je velmi malé z dtvod(
dlouho trvajiciho zamrznuti obrazu?"

BRIDGE TECHNOLOGIES”
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PRO-ber

»,R0zmazany obraz znamena
nespokojeny zakaznik™

A’ .
BRIDGE — TECHNOLOGIES
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Zvyseni trzeb

VlylepsSeni sluzeb a
jejich dohledu

Snizeni poctu
odchazejicich
zakaznikl

~ Quality

Zlepseni kontroly

v y nakladd
Zlepseni image znacky

Zdokonaleni zakaznické linky

Lo’ "
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