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AHHOTALUA

B Hame Bpems TeXHOJOTMM Nepefayd MH(OpMalW{ OHJIAWH IMOJydaroT BCE OoJblie
BHUMaHHs. OTO OOYyCIIOBIEHO POCTOM IMOMNYJSPHOCTH CETEBOM mepenayu MyJIbTUMEIua B
WHJyCTpUU pa3BieueHuil. BMmecTo pacnpocTpaneHus MylbTUMeIna Ha (PU3NYECKUX HOCUTENSAX,
nepeaya OHJaiH MPeJ0CTaBIIeT MHOXKECTBO MPEUMYIIECT B, TAKMX KaK MOBBIILICHHOE Y00CTBO,
OosblIass JOCTYMHOCTb, JOCTYN K OOJNbIIEMY KOJHWYECTBY Meaua 3a Ty K€ LIeHy U T. 1. B
NOCJIEJHEE BpEMs JaX€ UIpaTh B BUACOUTPHI CTAJI0 BO3MOXHO YNAJI€HHO C HECKOJIBKUMMU
OpeNIoKEeHUAMH Ha pelHKe. OHIAaliH nepejadya Meaua TakyKe NPUHOCHT HOBBIE 3aladd B

CO31aHWH, 00pabOTKE U MOTPEOICHIN MeTua.

J1st Toro 4To ObI UATH B HOTY CO BPEMEHEM, BaKHO MOHUMATh, KaK JaHHBIE TEXHOJIOTHHI
(GYHKLIHOHUPYIOT, 0OCOOEHHO TE€XHOJOTHMH MOTOKOBOM Iepeaayu AaHHbIX. JJaHHBbIE TEXHOJIOTHH
BKJIFOYAIOT B Ce0sl TPAHCIOPTHBIE MPOTOKOJIBI, TPOTPaMMBbl U MPOTOKOJIBI JJI KOJAWPOBAHMS,

MYJIBTUTLIEKCHPOBAHUS 1 00pabOoTKH 11 (PpoBOM HHPOPMAIIHH.

B rnaBe 1 npoBoauTCs aHanu3 npeIMETHOM 00JIACTH C 1I€JIbI0 03HAKOMIIEHHUSI C TOTOKOBBIM
MyibTUMeNMa. PaccMaTpuBarOTCs OCHOBHBIE TOHSITHS, MCIIOIB3yEMblE B  IMOTOKOBOM
MyJIbTUMeana. TakKe MepeuncisioTCs U aHATU3UPYIOTCs (DaKTOPhl KadecTBa MPEJOCTaBICHUS
yCIIyT TOTOKOBOTO MYJbTHUMeAHa. B 3aBeplieHWH paccMaTpUBAIOTCS pa3iNMYHbIC BapUAHTHI

HCITI0JIB30BaHWA ITIOTOKOBOI'O MYJIbTUMEANA.

I'maBa 2 mpencraBisieT co0oil cpaBHEHHE MOJMHOMKECTBA CYIIECTBYIOIIUX MPOTOKOJIOB
NOTOKOBOHM mepenaun MynbTumenna. CriepBa Jienaercsi BbIOOp CpPaBHHBAEMBIX IPOTOKOJIOB U
nmaércs  o0OCHOBaHHME BBIOOpA. 3areMm, paccMarTpuBarOTCS (GOpMAThl  KOAMPOBAHUS H
ACKOAWPOBAaHHUA, MMOAACPKUBACMBIC KaXX/IbIM M3 CPAaBHUBACMBIX ITPOTOKOJIOB. AHaJII/I3I/IpyeTC$I
NOJAJep)KKA BOCIPOU3BEACHUS JTAaHHBIX, MEPeNaBaeMbIX KaXKIbIM MPOTOKOIOM. CpaBHUBAETCS
cpelnHee 3HAYCHHE 3aJePXKKH KaXJAO0ro U3 MPOTOKOJOB. Takke, ISl KaKI0ro M3 MPOTOKOJIOB,
NPUBOAUTCS CcHUCOK cepBepHoro [1O, mo3Bomstomero paboTaTh CO CpaBHUBAEMBIMU
npoTokosaMu. PaccmaTpuBaloTCsi neTanyd JIMIEH3UPOBAHUS TEXHOJOTUM, CBSI3aHHBIX CO

CpaBHHUBACMBIMU ITPOTOKOJIAMHU.



REZUMAT

Tehnologiilor de transmisie online, in prezent, se acorda tot mai multa atentie. Aceasta se
datoreazi cresterii popularitatii transmisiei media online in industria de divertisment. In locul
distributiei fizice multimedia, transmisia online oferd o multime de beneficii ca convenienta
sporiti, acces lamai multe media cu acelasi pret, etcetera. In ultimul timp inca si gaming la distanta
este accesibil cu cateva oferte pe piata. Transmisie online de asemenea descopera probleme noi n

producerea, procesarea si consumul media.

Pentru a fi la curent, este foarte important de a intelege cum tehnologii de transmitere online
functioneaza, mai ales transmisia fluxului de media. Acestea tehnologii includ protocoale de

transport, protocoale si programe pentru codare, multiplexareasi procesarea datelor digitale.

Capitolul 1 ofera o analiza de domeniu pentru a se familiariza cu protocoale de transmitere
multimediain flux. Sunt discutate conceptele de baza utilizate in streaming media. De asemenea,
listeaza si analizeaza factorii de calitate pentru furnizarea de servicii media de streaming. Se

ncheie cu o privire asupra diferitelor optiuni de utilizare a continutului media in flux.

Capitolul 2 compari un subset de protocoale de streaming media existente. In primul rand,
se face alegerea protocoalelor comparate si se prezintd ratiunea alegerii. In continuare, sunt
discutate formatele de codificare si decodare acceptate de fiecare dintre protocoalele comparate.
Se analizeaza suportul pentru reproducerea datelor transmise prin fiecare protocol. Se compara
latenta medie a fiecaruia dintre protocoale. De asemenea, pentru fiecare dintre protocoale, este
furnizata o lista de software de server care va permite sa lucrati cu protocoalele comparate. Sunt

discutate detaliile tehnologiilor de licentiere asociate cu protocoalele comparate.



ABSTRACT

Online transmission technologies nowadays get a lot of attention. This is caused by their
ever-increasing popularity in the entertainment industry. Transmitting media online instead of
distributing it physically offersa lot of benefits like increased convenience, access to more media
for the same price and so on. Lately, even gaming on remote servers became possible, with several
offers emerging on the market. Streaming, however, also brings new challenges in how we

produce, process, and consume media.

To keep up with the times, it is imperative to understand and learn how to use the
technologies that enable sharing media online, especially live streaming technologies. Those
technologies include transport protocols, protocols, and software to code, multiplex, and process

data.

Chapter 1 provides a domain analysis to familiarize you with streaming media. The basic
concepts used in streaming media are discussed. It also lists and analyzes the quality factors for
the provision of streaming media services. It concludes with a look at various options for using

streaming media.

Chapter 2 compares a subset of existing media streaming protocols. First, the choice of the
compared protocols is made and the rationale for the choice is given. Next, the encoding and
decoding formats supported by each of the compared protocols are discussed. The support of data
reproduction transmitted by each protocol is analyzed. The average latency of each of the protocols
is compared. Also, for each of the protocols, a list of server software is provided that allows you
to work with the compared protocols. The details of licensing technologies associated with the
compared protocols are discussed.
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BBEJAEHUE

B nmanHoii paboTe MPOM3BOIAMTCSA CpaBHEHHE HaubOJee IOMYJSPHBIX IPOTOKOJIOB
IIOTOKOBOU nepeaayu MyJibTUMCOUA. HpOTOKOJ'II)I IIOTOKOBOH TpaHCIKIIHUU MYJIbTUMECIUA
(CTPMMHHTOBBIE MPOTOKOJIBI) SIBJISIOTCS OYEHb BAXKHOM YacThi0 COBpeMeHHOro MHTepHeTa.
MHorue monyJsIpHble CEPBUCHI pa3BICUCHHA, TPEIOCTABISAIONINE Kak KOHTEHT Tuna Video on
Demand (VoD), tak ¥ KOHTEHT B IpsMOM 3(Hpe, TaK WIH HHAYe HCIOJIB3YIOT MOTOKOBYIO
TpaHcsuio. He Hy»HO GoJible 3apaHee MOJHOCTRIO CKaYnBaTh KOHTEHT IS €70 MOTPeOIeHHSL.
[lorokoBas mepemada MAaHHBIX TI03BOJIAET MOTPEONATH KOHTEHT ¢parmeHtamu. Iloka

I10JIb30BATENb UCIIONB3YET OANH (PParMeHT, B (POHOBOM PEXHUME IMOATPYKAETCS CIETYIOIIHI.

Ha naHHBII MOMEHT CyIIECTBYET HECKOJIBKO IOITYJSPHBIX HPOTOKOJIOB ITOTOKOBOM
nepeavu JaHHBIX, B YACTHOCTH MyJbTUMeua. [lepen BBIOOPOM KOHKPETHOTO MPOTOKOJIA CTOUT
CPaBHUTBH pa3JIMYHbIE XapAKTEPUCTHUKU MPOTOKOJIOB, TAKUX KaK HA00Op MOIEPKUBAEMBIX
KOJIEKOB, MOJ/IepKKa pa3IMYHbIMHU YCTpONCTBaMu, ojaepxkka Opayzepamu u cepBepHbM 110,

JUIUCH3UPOBAHUEC U T.II.

HGJ'IBIO ,Z[aHHOﬁ pa6OTBI ABIICTCS CPABHCHUC PA3JIMYHBIX XaPAKTCPUCTUK CTPUMHHI'OBBIX

ITPOTOKOJIOB AJIA TOTO, 4TOOBI 00JIETYHUTH JAHHBIM BLI60p.
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