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INEPIAHYH
To HTTP ypnowyonoteiton amd to TeAKO ¥pMotn Yoo vanpecie video streaming omwod
éva server. O pvOudc petddoong e£0pTaTal OO TO YOPOKTNPIOTIKA TOV TEAMKOV
xPNoTN Kot To dtbEco gVpog Cmvng petalh Tov YPNOTN KOl TOV Server. LTo TANIcLL
NG MTLYLOKNG epyaciog avamtuooeTol kKot e£eTaleTon éva cvotnua video streaming
ypnopomolwvtog to tpwtokoAlo HTTP. v mepintmon avt o yxpnog £xel
dvvatotro va kotefalet dtopopeTikég mo1dtnTeS Tov video amd to server pe faon to
feedback mov AapPaver amd tov tEAMKO ypnotn. o v handshake emikowwmvia

HETOED TOL YPNOTN Kol TOL server ypnotponotleitat to tpwtdkorro HTTP.

ABSTRACT
HTTP protocol is used by the final user for video streaming services provided by a
server. The bit-rate depends on the final user’s features and the available bandwidth
between the user and the server. As part of the thesis a video streaming system has
been developed and tested using HTTP protocol. In this case the user has the ability to
download different video qualities from the server based on the feedback received by
the final user. For handshake communication between the user and the server HTTP

protocol is used.

AéEeic Kigiona,

DASH, HTTP, PSNR, packet loss, Adobe streaming
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Eicaywyin).

To Internet kot 1 waykOcuULe SIKTVOOT Bpickovtal cuvex®dg o€ eEEMEN. ZT1g apyES oL
16T0GEAdEC NTOV éva KaBapO KEIPUEVO GTO OmOl0 OPKETE YPIYOPA EVOMUOTOOMKOV
amAég €1KOVEG aALA Kot Kivovpeveg ewkoveg tomov “Animated GIF”. H gpedvion tov
Bivteo &ywve duvatn pepikd xpovia apyotepal.

fuepa n dvvatotnTo Yoo ovamapaywyn Pivieo Ppioketar mavtod oto Stadiktvo,
OaAAGQ M gumelpio oG OPOANG avamapoymyns dev pumopel va eyyon0el: peydiot ypovol
exkkivnong, n advvapio yuo avalnmon evog GLYKEKPYLEVOD GNUEIOV-GTIYUNG TOV®
010 Pivteo aAld kon o1 dtokomég oto buffering dev anotedovv eEapéoets. Qotdc0 TO
TeEhevTOio XpOVIL VEEG TEYVIKEG LEeTAO0ONS £YouV VAoTONBEl Yo voo AVGOVY avTd ToL
npoPAnuata 0nwe kot to “dynamic adaptive streaming over http” mov 6o cu{ntnOel

TOPOUKAT.

[o mv emkowvovio maveo amd to iviepver ypnolponoteitoar 10 TpmTOKoAro [P
ocuvnbog o cuvepyacia pe 10 mpwtdkoAro TCP. To IP eivor vmevBuvo yia v
LETAPOPE TOV TOKETOV JAUEGOL TOV OIKTHOV GTOV KOTAAANAO amodéktn. To TCP
gyyvaton 0Tt OAa Ta TokETo Oo PTAcoVV YWpic TPOPANHa pe Pdon TG mGTES 0dNYies
Kot av ypelaotel emavoronobetel ta AavOacpuéva 1 xopéva Takéto 6T lodKacio TG
HETAPOPAS Kol GALeG Qopéc. Avtd eivar amapaitnto yoo v aSWOmToT HeTOPOPd
apyelov péoa amd 1o {viepver, aAld avTéG o1 TEYVIKES d1OpBmong Aabdv €xovv Kot
éva k0010G. To TCP yperaletan va mepipével kot va emPefordvel Ty pHeTapopd ko
TOKETOL KATL TO 0moilo amoterel TNV emBounty cvUTEPIPOPA Yo T0 KoTéPacua evog
gyypaoov aAAd dev 1oyveL TO 110 Koty TV online avomapaywyn evog Pivieo Kabdg

fo mhyove TV ovomopayoyn AOY® OoVOUOVIG TOKETOV Koty ovtd Bo MrToav



TPOTOTEPO VO TOPAANPOel KOO0 TOKETO KOl VO TOPOVGLOCTEL KATOWL IKPT
aAroiwon oty oV 1 TOV 1MYO.

To mpwtdéxoiro RTP dev ypnotponotet tig teyvikég 010pBwong tov TCP avtiBétmg
ovvepyaletar pe 1o UDP mpwtokorro. To UDP mpwtdkolio ¢@udtpdper povo ta
KOTEGTPOUUEVO TOKETA AALG OV Kkdver kapia 010pBwaon. To RTP eivar axdpa pio amd
TIG O ONUOPIAElG LOPQES Yo streaming 1xov Kot Pivteo, €0k oto VoIP kot oty
cuoupor; tov Pivteo yevikd. Adym g €AMmOVG TEYVIKNG EAEYYOL  AaBdV
YPNOLOTOEITOL IO TOAD 0€ ecmTEPIKA EAeYYOEVa dikTva. EmumAéov ta mepiocdtepa
1eiyn mpootaciog sivor pvOuopéva va arotpémovv v kivnon UDP kot mapdAinia
v kivnon RTP.

To npwtokorro HTTP ypnoyomoteitan yio va e&unmpetnoet oxeddv ke 16toceAidn
010 oldiktvo. H mieioymoeia tov teiydv mpoctaciog emitpémetl v Kivnor tov. Zov
amOTEAECHO. OOTEAEL €va EAKVOTIKO TPMOTOKOAAO Yol TNV UETAPOPA opyeimv
cvoumepthappavopévav kol Bivreo oto gupv kKowod. H véa pébodog v v mpofoin
Bivteo méve and HTTP ovopdletan “dynamic adaptive streaming over http”. Me avt
v néBodo emTuyydvetal o opoAn PEATIOTN avamapaymyn Pivieo TPocapUOGUEVN
OTIG OLVOTOTNTESG TOL EKAGTOTE SIKTVOV OALY KOl TNG EKAGTOTE TEPUATIKIG CLGKELNC.
Yto mhoio g mroykng epyociog Oa acyoAnBovpe pe avty v péBodo
ypnoonowwvtag to adobe http dynamic streaming ce €00 nepPdAlov mov 10
bandwidth 6o aAAidler duvapkd kot toyoaio pe Paorn v Gaussian koTovour Kol TO

packet loss B aAAGLEL EMAEKTIKA GE O1OPOPETIKES TUYLES EMIONC.



1. Baoikég évvoleg.
1.1 Zroia mpwrokoAAwv rou Internet- TCP/IP.

1.1.1 TCP/IP
To "'TCP/IP" (Transmission Control Program/Internet Protocol=I1p&ypappo EAEyyov

Metddooong kot mpwtOKOAAO Tov Internet) eivor o GLAAOYN TPOTOKOAA®V
emkovoviag ota omoio Pacileror To AldiKTLO OAAL KOl HEYAAO TOGOCTO T®V
eumopikav diktvmv. H ovoposio TCP/IP mpoépyeton amd T cuvtopoypoeieg Tmv dvo
KLUPLOTEPOV TPMTOKOAL®V oL TepiEyel : to TCP 1 Transmission Control Protocol
(ITpotdoxorro Eréyyov Metadoong) ko to IP 1} Internet Protocol (Ilpwtdxoriro

A0 d1KTOOL).

Avt 1 cVALOYN TPOTOKOAA®V, OTIMG Kol TOAAEG GAAEG AAA®GTE, €ival opyovouévn
oe otpopato M eminedo (layers). To xaBéva TOVG amovtd ©€ GLYKEKPIUEVA
mpoPAfuato petapopds dedouévav Kol mapeyel po. kabopiopévn vanpecio oto
vynAdtepa otpopata. To avotepa emnineda elval mo KOvTd 6T AOYIKN TOV ¥PNoT
kot e€etdlovv mo apnpnuéva dedopéva, oTNPLOUEVO GE TPOTOKOAAN YOUNAOTEP®OV
OTPOUATOV Y10 VO LETAPPACOVV OEOOUEVO GE LOPPEG TTOV UITOoPoLV Vo dtoPilacTovv

LE QLGIKA PECOL.

To povtého OSI, 10 omoio mapapével €mg onuepa pHovo Bempntikd, mpoteivel v
KaTATaln TOV TPOTOKOAA®V OIKTUOV GE EVOV OPYOVOUEVO GOPO 7 GTPOUATOV.
Yvykpioelg avapeco oto poviého OSI kot 1o TCP/IP deiyvouv ™ onuocio tov
TPOTOKOAA®V oV ePLEYovTal 6T covita IP, amd v dAAn mievpd opmc umopet va

npokAnOel ouyyvon, kabmg To TCP/IP amoteleitat amd pdvo 4 otpdHOTO.



1.1.2 Etritreda tng Zovitag TCP/IP

Ta mpotoKoAAa AladiktHov Kdvovy ypnon ¢ evBvAdkwong (encapsulation) yio va
TOPEXOVV YEVIKA TPOTOKOAAN Kot VINpecies. 'Eva mpoTOKoAL0 LYNAOD GTPONOTOC
YPNOWOTOEL TOL TPOTOKOAAL TV KATMOTEP®V Y10, VO AELTOVPYNOEL.

"Eva amlovotevpévo oyedtdypappa g otoifoag tov povtédov TCP/IP axolovbet :

.y, HTTP, FTP, DNS

1 pévo ta P

2y Etherriet, Token Ring
(Ewodva 1: povtého TCP/IP)

Avtd to 4 enineda oty gwova 1, cuvamotelobv 10 Movtého AlNGTPOUAT®OGNS TOV

Internet 1 aAMdc, Movtédo avapopdg tov Internet.

1.1.3 AvdAuon Twyv mMITEOWYV

1.1.3.1 E@appoyig

To otpopa epappoyns ypnoyonoleitar amd v TASOYNPIo TOV OIKTVOUEVOV
npoypappdtov. To mpdypappa mapadidel ta dedopéva oe pia popen mov opilel to
d10.

Epdcov 10 TCP/IP dev mapéyel otpopato PeTaéd TOV CTPOUATOV EQAPUOYNS KOt
HETOPOPEG, OAEC O1 AsttovpYieg Tapovsinong Kol cuvedpiag Tpénetl va vAomombodv ¢’

ot TO eminedo. Avti N ddkacio dStevkoAvveTal pe Vv xpnon Pipriodnkov.

1.1.3.2 Metagopdg

To otpodpa peTapopds eival vTEVOLVO YL TNV HETOPOPE UNVOUATOV, OVEEUPTNTMOC
TOV VLEOKEiHEVOL OkTOOV, He EAeyyo o@oAudtwv (error control), kotTdTunom
(fragmentation) ko pOOon pong (flow control). H petddoon unvopdtov peta&d 6vo

OVTOTNTOV UTopEl Vo Katnyopromombel o¢ e€Ne:



1) connection-oriented, w.y. TCP

2) connectionless, w.x. UDP
H Aertovpyia tov otpdpatog avtod pmopel va cvykpidel pe ot omotovdnmote
UNYOVIGLOV/HEGOV UETAPOPES, TT.Y. Eva dynuo oL TPEMEL Vo, EEAcPOALEL TV TANPN
Kol 0o@oAY] dtakivnon tov @optiov tov. To oTpdUe HETAPOPES TaPEYEL QLT TNV
VINPEGIA CVUVOEONC EQUPLOYDV HETOED TOVG, Kivovtag xpnon Bupdv (ports). Kabng
10 IP mpoceépel povo mapdooon 6Go 1o duvatdv karvtepa (best effort delivery), o
OTPAONO LETAPOPAS €ival To TpdTO emimedo Omov AopPdvetor VoY 10 €N ™G
aglomoTtiog.
[Mopadeiypatog xbpn, o€ po tpoomddeia a&lomotng petaxiviong dedopévov, to TCP
nov glvan éva connection-oriented TPOTOKOALO, £XEL TOL EENG YOPAKTNPLOTIKAL:

o 1o dedopéva Epyovtol otnyv idta oepd e TNV omoia 6TdAON KoV

o0 eM1oTOG EAEYYOC GPAAUATMV

o ovemBounTo avtiypopo amoppimToviot

o yopévo/amopipupéva Tokéto EavacTéEAVoVTaL

O €AeYY0G KUKAOPOPLOKTG GLUEOPNONG (congestion control)
Ta mpowtoKorro Svvapkng dpopordynong (dynamic routing), mov Koavovikd 6Oo
énpene va Ppiokovral e avtd 10 otpdpe tov TCP/IP (apobd Asttovpyodv mhve amd
10 IP) avtipetonioviot cuyvé mg tufipoto Tov eninedov dwktvov (m.y. o OSPF).
To véo SCTP eivar emiong évag "a&idmiotog", connection-oriented pnNyovicroc
petapopds. Etvon stream-oriented, 0yt byte-oriented 6nwg to TCP, kou mpoceépet Tnv
duvatdtnto multiplexing ToAAGV pevpdtov (stream) cg pa povo cvvdeon. [lpoteivet
vroopiEn multi-homing, v dvvatdTa dNAAST Yoo Lt OVIOTNTA VO UTOPEGEL,
OTO TAOIGLOL H0G GLYKEKPLUEVNG GUVOEOTG, VO KAVEL XPNoN TOAAATADV (EPOGOV

vapyovv) oevbiveewv [P, mov avimpocwmebovv  moAramAéc interfaces



(d1acVVdETIKEG O10TAEELS), £TOL MOTE AV KAmolo Tapovstdost PAAPN, va pun yobei n
oLVOEDN.

To UDP s&ivar £va connectionless mpOTOKOAAO  OlaypOUUATOV  OEOOUEVOV
(datagrams). Onwg kot to IP, eivar éva best effort 1 "ava&idmoto" npwTOKOALO: O
éleyyoc cparpdtov givar adbvopog (amrod checksum). Xpnowomoteiton kvping oe
epapuoyég streaming pécov (Myog, Pivieo, kAm.) o6mov m Eykopn APiEn TV
dedopévmv glvat o onuavtikny amd v akepatdtta Toug. O ¥pdvog mov KepdileTan
oe oyéon e to connection-oriented TPMTOKOAAO, TOL TPEMEL VO, KOOIEPDCOLVV L0
a&10moTn cHVOEST, TO KOOLOTA 100VIKO Yo OMAEG EPMOTNULO/ATAVTINGT EQAPUOYES (TT.X.
DNS).

To TCP ko1 1o UDP expetorievovrarl and epappoyéc mov dtakpivovral (6o enimedo
10V O1KTHOV) amd v BVpa TCP 1) UDP tovg. Opiopévor apiBpoi Bupav eivar kAgiotol
KO OVOPEPOVTOL GE TTOAD GLYKEKPIUEVES E@aploYES (BA. well known port numbers).
To RTP givar évo mpmTtOKOALO S1oypapptdtov ded0UEVOV GYEOIAGUEVO Yo GTOLXELN
TPAYHOTIKOV YpOvov (real-time) Omw¢g to streaming audio kot video. Av ot
TOPOVGLALETOL GTO GTPMOUA LETAPOPAS (avTi yia To eminedo cuvedpiog), Paciletar oTo

UDP yuwo tv Agttovpyia tov.

1.1.3.3 Aiktvov

O oxomdc TOV GTPOUATOS JIKTVOL &lxe apyikd kaboplotel MG 1 UETOPOPH TAKETWV
HES® €VOG EVIAIOV SIKTVOV.

Me v euedvion mo obvvletov HOPPOV  IIKTO®V, TPOoTEONKOY EmmALOV
YOPOKTNPLOTIKG GTO GTPAOUO OVTO, £TGL MOTE 0 POAOG TOV va glval ma 1 dtokivnon
dedopévav amd to diKTLO TNYN 6TO OIKTLO TPOOPIGHOV. AVTd TPOVHTOOETEL GLVNOWC
™V OPOUOAOYNON TOKETOV OlOHEGOV €VOG OIKTOOL JKTV®V (internetwork) 1

OdOKTOLOV.



2mv covita TpwtokdAL®V Atadiktoov, 10 [P petapépel to makéto 0edopEVOV amd
mv myn, otov mpoopispd. To IP pmopel va eumnpetioet d149opa TPOTOKOAAL
avotépov emmédwv (upper layer protocols) * to kaBéva tovg mpocdlopileton pe Evav
AMOKAEIGTIKO aplOud TpwtokdAlov: .. 10 ICMP kot to IGMP £yovv toug aptBpoig
1 ko 2 avrtictouya.

Mepd npowtoéxorra mov otnpilovror oto IP, m.y. to ICMP (ypnoyomoteitot yio tnv
13001 OlOYVOGSTIKOV TANPOPOPLOV GYETIKA UE TNV HeTapopd mokétwv pécw IP)
napovctalovior Taveo and 1o IP addd mapéyovv vanpecieg emmédov SodKTOOV,
angikoviCovtag étol v acvuPatdtra petald Tov AldKTOOV, TOV TPOTOKOAA®V
Awdiktoov kot Tov poviélov OSIL Ola ta mpotdkoria dpopordynong (w.x. BGP,
OSPF, RIP, kAm.) avikovv €miong 610 oTpOUO SIKTVOV, oV Kot Ba pmopovoav va

tonofetBovv 6e avdtepa enineda.

1.1.3.4 Xvvoéopov

To otpdua 0vTd, pOAOG TOV 0TTOiIOV Elval 1) O1AKIVNON TOKETMV TOV ETTEIOV OIKTVOV
HETOED dVO OvVTOTNTMV, 08V &lvanl otnv axkpifela PEPOC TG GOLITOC TPOTOKOAAWV
Awdwktdov, 01011 to IP Aettovpyel pe didpopa otpodpata cuvoéspov. H dadikacio
dwpifaong (avt. Ayng) moxétowv oe (avt. amd) £vo CLYKEKPYEVO EMIMESO
ouvdéopov umopel va eAéyyeton ite amd Tov 001yo Tov interface, €ite To firmware 1
oVVoAO eEe1dkeEVUEVOV KUKA®UAT®VY (chipsets), gite TéAog amd £vo. GLVOLOGUO TOV
mpo-ovapepOEvtov. Avtd Bo extedéocovv Tic Asttovpyieg ovvdeong dedopévav (data
link), 6mwg m.x. TV Tpdcbeom emikeparidag (packet header) mpv v amocToAr, TV
01 ) dPifacn tov mMAausiov (frame) pe T ypMom EVOS GLGIKOV PHEGOVL.

[Ma ocvvééoelg péom poviep (oe ypapun mmAepmvov), to mokéto [P petagpépovral
ocovbog ypnowonowwvtag to PPP. Xe svpvlovikéc ovvdéoelg (my. ADSL)

ovvavtape to PPPoE. Xg tomikd diktva, ta tpmtokorra Ethernet 1§ IEEE 802.11 (ywx
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evolvppata 1 acHppate diktva avtiotorya) sivor mo kowd. Ta diktva evpeiog
neproyns (WAN) ypnowomnoovvion cvuyvd 1o PPP ndve oe ypappég T-carrier 1 E-
carrier, to Frame relay, to ATM 1 to Packet over SONET/SDH (POS).

To otpopo cvvdéopov elvar emiong 1o enimedo O6moOvV TO WOKETO UITOPOLV VO
avoyottiotobv Yoo vo otahbodv ¢ €va 1veatd Wwwtikd diktvo (Virtual Private
Network, VPN). X' oautv v nepintworn, to Oe00UEVO, TOL EMUTEOOV CVTOV
avtipetonilovior ®g dedopéva epapuoyns, kot "EavakateBaivouv” v otoifa
TPOTOKOA®V AladikTOov Yo va otoABovv. Xt Aappdvovca mievpd, to dedopéva
avefaivoov dvo @opég v otoifa (o yioo o VPN ko o devtepn yu
dpoporoynon).

To puowkod eninedo, mov amotedeital and To PLOIKA GToL el TOV dKTVLOL (7.} hubs,
repeaters, KOADOIO SIKTVOV, OTTIKES 1VES, OPLOOEOVIKA KOAMDILO, KAPTEG SIKTVMV) KO
TIG TPOLALYPAPES YOUNAOD EMITEOOV TV GNUATOV (TAOT, cLYVOTNTA, KAT.), Bempeital

GLYVA O LEPOG TOV CTPAOUATOS GUVOEGLOV.

1.2 Tpomoi uysradoong dedouévwv

1.2.1 Unicast 1p61rog perddoong dedopévwv
To mepiocoOTEPE LYNAOD EMITESOL TPMOTOKOAAN TaPEYOLV WHOVO unicast TpPOHTO

petddoons oedopévov. Avtd onuaivel OTL pior HOvAado €vOg OIKTVOL EYEL TNV
dvvatotnTo vo 6TéAVEL dedopévo Lovo og o dAAN kabe otiyun. Oleg ot unicast
HeTOQOpEG Oedopévevy givar petagopég "point-to-point”. ‘Etor av €va pélog evog
dwktoov BeAoel va oteikel v 10 TAnpoopia kat avtdv Tov Tpdmo o N
amodékteg, Oa  mpémer vo  oteiker N avrtiypago g  1dwg  mwAnpogopiag,
avtiototyilovrtag to kabéva pe kdbe mapainmrn. o va yivel katavontd to mpdRAnua
OV TPOKVTTEL amd o TETOWOL TPOKTIKY, 0g vmobéocovpe Ot1L OBéhovue va

ypnowonomoovpe o video gpappoynq petald oG OHAd0S VTOAOYIGT®OV TOV
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ovvdéovtal péocw evog amhov Ethernet diktoov. Ocopdvrog 0Tt ke oTaOUOC GTEAVEL
dedopéva pe puOpo 100 kb 1o devtepdrento kot 6Tl 01 VTOAOYIGTES Eival SIKTVOHEVOL
pe ovvoeon 1000 kb 1o devtepdiento, cvumepaivoope 6Tt pdévo GAiot 10 dAiot
otofuol pmopovv vo tov mapoakolovdncovv. AAAG kol mOAL TO TPOPANUO TOL
npokvTtel elvanr 0Tt 0 log otaBuog dev umopel va AGPel omavtnoelg omd Tovg
vroromovs. ‘Etot yuo va emikotvovicovy TANpms (unicast) 3 vroloyiotikoi otabpol
(ét01 doTe 0 KaBévas va oTtédvel oTovg dArovg 2) amartovvtatr 600 kbps, evd av etvan

4 avtictoyya 1200 kbps kat 5 2000 kbps.

1.2.2 Broadcast 1p61rog perddoong dedopévwv
O devtepog onuOVTIKOS TPOMOG peTdooong dedouévov eivar to broadcast. ‘Eva

broadcast prvopa Aapavetar amd Ka0e pEAOG evOg SIKTVOV, EVA EKTEUTETOL Lo, LOVO
eopd amd v mnyn tov. Ilopolo mov KATL TETOO0 QOAIVETOL 10 IKOVOTOWNTIKY|
EVOALOKTIKY] AVOT G€ oyéomn pe to unicast, to broadcast mapovotdlel ta dikd TOL
npoPAnuata. ‘Etot yio mapdderypo 6téAvoviag Kot autdv Tov TPOTO OE00UEVA GE EVal
dlktvo vroypedvovpe TO KAOE HEAOC TOVL OIKTVOV VO KOTOVOADGEL KATOLOV
VTOAOYLIGTIKO XPOVO Y10 VO T0L GUAAEEEL KOl VO TOL OLVOAVGEL, Y10l VoL OEL OV TOL gfva
xPNoa M Oxt. Avtd onuoivel, Yoo 0ca LEAN OV EVOLAPEPOVTAL Y10, TNV VIO HETASOON
TAnpogopia, oammAclr xpovov emeCepyaciog dedopuEvav Kol £TCL  TEPTT
kaBvotépnon. Mo mopdoetypo, otéivovtag éva broadcast pnvopo givor cov va
&yovpe €vo ktiplo tov omoiov OAo Ta TMAEP®VA vo givon cvvdedepéva oty o1
ypopun. ‘Etot 6tav kdmotog koiel, voypemvel Tov KaBEVa Vo omavTiiGEL TNV KA oM
Yo vaL SOIGTAGEL AV TO THAEPOVN L Ttpoopiletal yi' avtov 1| Oyl Emiong oyedov oe
olo To Olktva amayopevetal to broadcast pnvopota vo petadidovtar amd Eva
VodiKkTLO (subnets) oe AAL0. Avtd meplopilel onuavtikd o péyebog evog broadcast

OKTOOV.
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1.2.3 Multicast Tpé1rog peTddoong dedopévwyv
O ovuPifocpog peta&d tov 600 mapondve cynudteov petadoong sivor o multicast

TpOTOG petddoons dedopévmv. To multicast emtpénetl o va amAd pvopa vo otadel
0€ TOAAATAOVG TOPUANTTES (VITOAOYIOTES), HE TN Spopd OUmg 0Tl Pdvo OGOt amd
OVTOVG EIVOL «GUVTOVIGUEVOL» GTO GLYKEKPIUEVO KdBe @opd multicast group Ba to
AaBovv ko povo avtol. ‘Etot éva makéto mov mpémet va to Aafovv N mopainmreg (ko

uovo avtol) pmopet vo otaAel cav Eva omAd TaKETO.

r BLadOpeT LKOLG TUTOUG THKETWY

3T

Broadcast:
Unicast:

Multicast:

(Ewova 2: Tpdmot petddoong 0ed0UEVmV)

Ot odpopec dkTvOKEG TOMOAOYiEG ouvinOme Ttapldlovy amd Tn @VUCN TOVE OF
ovYKeKpIEVH povtéha TpomOnonc. ‘Etot m.y. ot ontikéc tvec kot Tor KaAdO1o YoAKOD
amd-onueio-ce-onueio To omoio. JCLVVOEOLY  UETOED TOLG OVO  pNMyovVNUOT,
amoTeAOVV QLOIKG péca unicast. Amd v GAAN ot kOuPot pumopovv emiong va
TPO®ONCOLV TOKETA OEGOUEVOV DGTE VO ONUIOVPYHCOLV TEMKA Katovorég multicast
N ekmoumn¢ amd péca unicast. [Mapodpota, to mapadociokd kaimdlo tov Ethernet

amotelel QUOIKO HEGO EKTOUTNG apoV OAOL Ol KOUPOol glval TPOCKOAANUEVOL GE Eval
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Hokpl KOADI0 Kot KAOE TakETO TOL 0moGTEALETOL Ao Evav KOUPO yiveTol avTiinmtd
amd O6Aovg Tovg GAAovs. ‘Etot ov kdpteg oiktvov Ethernet vAomoiovv T unicast
AYVOMOVTOG TO TOKETO OV Ogv TTPoopilovial OMOKAEISTIKA YU aVTOVG (deV PEPOLV
onNradn g évoelEn moapaAnmrn tn oevbvven MAC G GLYKEKPUEVNG KAPTOG
dktvov). Eva acOppato diktvo eivat ek pucemg péco multicast, agov 6Aot ot KopPot
evtog g euPéretog Tov amoctoréa Aappdvouy Ta mokéta Tov. Ot acHpuatol KopPot
ayvoolhV Ta ToKETA TOL AmeLOHVOVTOL GE GAAES CLOKEVEG, EVA T TOKETA OTOLTOVV
npodOnon v va ptdcovy og évav kKOUPo ektog TG epPéietog Ttov amootorén (Ad

hoc diktv0).

e kOpPo pe moAamAég dabéoipeg e£epyOUEVES GUVOECELS, 1| ATOPACT Yo TO Tola Oa
ypnowonomBel ywo mpodOnon oamoutel €vav aAdydépiuo o omoiog upmopel va
yopokmnpiletor amd peYAAN VLTOAOYIGTIKY] TOALTAOKOTNTA. A@oD pio amd@aot
npodOnong mpémel va AneOel yio ke e1cepydLEVO TOKETO TO O0Toio dev amevBvuveTaL
OTOKAEIGTIKA GTOV TPEYOVTA KOUPO, auTd TO YEYOVOS UITOPEl va TEPLOPIGEL OTULOVTIKA
TNV amOd0cN Kot TN OpETAy®Y] Tov diktvov. Ot mo Yp1yopol OPOUOAOYNTES

a&1omotovv €131koVg alyopiBpovg yio vo tpomBodv ypriyopa peydho TAN00G TaKETWV.

H oandépaon mpowbnong AiapPavetar ocovibmg pe évav oand o600 TPOTOLC:
dpoporoynon, mn omoio ypnoomolel TANPoEopieg KwoKOTOMUEVEG 6T Otevhuvon
piog cvokeLNg Yo va boAoyicel T B€om g 610 diKTLO, N YEPLPWGT, M oToi dev
vroAoyilel v TomoAoyikn Béomn mov avtictolyel oe kbbe devBvvon kan Pacileton ce
EKTOUTY Yo va. gvtomicel dyvmoteg oevbovoelg. H peydin emPdapovvon oty omoia
odmyel N ekmounn €€l 0ONYNGEL GE EMKPATNOT TNG dPOLOAOYNONG OE HEYAAN diKTLA

omwg 10 Awdiktvo. Emedn Oopmg ta peydia diktva cuvibog amotelodvtor amd
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KpOTEPO,  VTOJIKTVO  SLOCVLVOESEUEVE,  HETAED TOVG, OTNV  TPOYUATIKOTNTO M

YEQUPWOT| ypnoiponoteitol oto Internet aAAd o Tomikd poVO eminedo.

210 TUPAAANAL KOl KOTAVEUNUEVO GUGTHLLOTA KOl GTOV TAPIAANAO TPOYPOALUATICUO
N EKTOUTN Kol 1) TOAVSLOVOUT] OTOTEAOVV LOVO VO THTOVS GLAAOYIKYG EMKOVOVING,
OmOV 6710 TAAICLO0 £VOG KOTAVEUNUEVOD VITOAOYIGLOV pio 1| TEPIOCOTEPEG dEPYOTIES
npénel vo amooteilovy dedopéva oe pio | mepLocotepes GAheg dtepyaciec. Kdbe
dlepyocio eKTEAEITOL GE SLOPOPETIKO VTOAOYICTN KOl 1) OMOGTOAN YiveTol HEG® TOV
VTOKEILEVOD SIKTVOV dacvHVOESNC, TO omoio pmopel va givar (aAAd Oyl amapaitnTo)
eva obvnbeg dikTvo VTOAOYIGTAOV. AALOL TOTOL GLALOYIKMOV EMIKOWMOVIAOV givol 1
dtaoKOpmion (scatter), OOV 0 UMOGTOAENS TPETEL VO ATOGTEIAEL SLOPOPETIKO UNVOLLOL
oe kabepio amd T GAAeg OlEPYAGIES TOV GLUUETEXOVY GTOV VIOAOYIGHO, 1| GLAAOYN
(gather), 6mov évag moapaAnmIng TPENEL Vo, GLAAEEEL vl SPOPETIKO pnvopa omd
OAec TG GAheg diepyaoieg, n morhamAn exmounn (all to all broadcast), 6mov Oleg ot
dlepyocieg ektelobV KON, Kot 1] OAKN avtodAayn (total exchange), dmov Oleg ot

depyacieg extelovV d10.6KOPTIGT 1| GLAAOYT.

1.3 Mé6odo1 online avamrapaywyng Bivreo

1.3.1 Progressive Download
H pébodog Progressive Download agopd 10 oAokAnpmtikd kotéfocpo evog amiov

apyeiov PBivteo pe v oapopd 6t 10 Pivteo pmopel va avamapaydel kavovikd péypt
T0 OAOKANpOUEVO onpeio mov €xel kotePfel v otiyun mov ocvveyilel va yiveton
TauToOYpova N VIOAEOEV] ANyT. Ta pelovektnuato givorl n HeYOAN OTATOAN TOL
dbéoipon gvpovg CMYNG .. TNV GTIYUN TOL 0 XPNOTNG €L LOVO £vol AemTO omd Eva

dexdiento Pivieo wor Oo €xel xoatefel NOoN oAdkAnpo to Pivieo. Emumhéov dev
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TPOCAPUOLETOL OVVOUIKA OTIG OAAAYEG TOL OIKTVLOL OAAG Kol GTIS GLVONKEG KAOE

POt Kot TéAog dev vootnpilet live streaming.

URLreguest viaHTTP

Progressive Download

(Ewodva 3: Progressive Download)

1.3.2 Stateful streaming
Ocopeitonr pio mopadoctokn péBodog streaming pe to yvootd RTSP mpwtdkoiio

(Real-Time Streaming Protocol) dniopévo mg Stateful mpmTOKOALO TOL CMpOiVEL OTL
onpovpysitor poe povipn obvoeon HETOED TEMKOV YPNoTN Kol Sserver kKatd tnv
dugpkelo streaming  avomopoymyns Pivieo omov o server €AEYYXEL GLVEXEWL TNV
KOTAGTOGOT TOL ¥PNOTN UEYPL TN GTIYUN oL Ba Kdvel amoocvvoeon. Katd v digpketa
NG oLVOESNG N AMOGTOAN TOL Pivieo yivetar and tov server cov pia otabepn pon amod
pkpd maxéta yvootd cav RTP nokéta nédve and petapopd UDP 13 TCP yio Adyovg
TaX0TNTAG 1 EMITPEMOUEVNG Kivong ota telyn mpootaciag avtictorya. O xpnotng
emkowvmvel pe to server e eviodéc onmg PLAY, PAUSE «k.t.Ah.. Ta peovekmuoto
etvan 0T amontel MV VIOPEN EOIKOV £EEIOIKEVUEVOV SEeTVer Kol YPIYopo KATAAANAO
vAkd. Emmiéov yperdletor Kot ta 0Kl KatdAAnAo mpoToKoAle pall pe o i
diktva dtavoung mepleyopévov Kot v ovtictoyn vmodour. Télog to Stateful
streaming givoil TOAD €00paVGTO, Vo LKPO GOAALLO GTY) GOVOEST] KOL 1) CLVOTOPULYMYN

£xel dtoKomet.
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Traditional Streaming

= Stateful protocol
= Media is sent as a series of
small packets

= Client can PLAY, PAUSE, etc.

Default RTSP packet size = 1452 bytes
(i.e. 11 milliseconds of 1 Mbps video)

(Eucova 4: Stateful streaming)

1.3.3 Adaptive bitrate streaming

1.3.3.1 Ewcayoyn

To adaptive bitrate streaming eivot po TEYVIKN TOL ¥PNCUYLOTOLEITAL Y100 Streaming
molvpéowv pécwm oktvwv H/Y. Eveo oto mapeABov ol mepiocdtepeg te)VOLOYiEG
video streaming ypmowwomolovcov mpwtokoAia streaming onw¢ RTP pe RTSP, n
onuepwn teyvoroyia adaptive streaming eival oyedOV OAMOKAEIOTIKA Paciopévn oe
http t0 omoio Bewpeitar ko stateless mpwtékoAAo yuati dev yperdletor pUOVIUN
oVVOEDT OAAL OTIYHIOHES QUTNOEIG-OLVVEDPIEG Kot £xEl OYXEOOTEL Yoo Vo Asttovpyel
AmOTEAECUATIKA o€ peyara katavepnuéva oiktva HTTP, 6nwg to Internet.

Agrtovpyet aviyvevovtag 1o e0pog LdVNg Tov ypnot kot Tig wavotnteg s CPU og
TPAYLATIKO YpOVO Tposapuolovtag tnv moldtnta e pons Pivieo avordoymsg. Amortet
™ XPNON EVOG KOOKOTOMTY TOV UTOPEL VO KOOTKOTOWGEL £val Bivieo o€ TOAATAODG
pLOuovg petddoons. H avamapoaymyn tov ¥pnotn eVOAALAGGEL OVAUESH GTIC SIUPOPES

KOOIKOTOMOGELS, avdioya pe tovg dabésyovg mopove. To amotédespa: moAd Afyo
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buffering, ypryopog ypévoc ekxivnong kot puo koAn gumelpio yio high-end kou low-

end cuvdéoelc.

1.3.3.2 Tpéyovoa ypnon Tov adaptive bitrate streaming

Etaupiec mapaywyng nyov kot gwwovag, olktvo dtovoung mepleyopévov kot studios
xpnopomoovv v tevoroyio adaptive bitrate streaming, MGTE VO TOPEYOLY GTOVG
KATOVOAMTEG TNV VYNAOTEPT TTOOTNTO EKOVOG HE XPNON AYOTEPOL OVOPOTIVOL
Suvaptkoy Kot Ayotepovg mopovg. Otav Oho éxovv cvppovnOel kol yiver, m
onuovpyio ToAlamAmv e£00wv Pivieo, Wiaitepa, yoo to adaptive bitrate streaming,
nmpocOétel peydAn ol otovg KatavoAm®TEG. Av mn TteRvoAoyion Agttovpyel Om®G
OYEOIOTNKE, O TEMKOG ¥PNOTNG 1| O KOTAVOA®TNG O TPEMEL vaL TNV ayVOEL EVIEANDG,.
Q¢ ek TOLTOL, OV KOU €TOUPIEC HECOV EVNUEPMOONG YPNOUYLOTOOVV EVEPYA TNV
teyvoloyia adaptive bitrate streaming yio TOAAL YpOVIOL TOPO KOl £XEL OVCIOCTIKA
petotpomel pio cuvnOopévn mpaxtiky yo toug high-end mapodyovg streaming, yevika

01 KOTOVOA®TEG EIVOIL OYETIKA aVIOEOL Y10 TNV AvVAYKOOTNTA TNG.

1.3.3.3 [T covekTpota Tov adaptive bitrate streaming
Ot ypnoteg Tov media streaming £pYOVTOL OVTILETOTOL E TNV VYNAOTEPT TOLOTNTA

6tav 1o adaptive bitrate streaming ypnoiomoteitor €nedn To SIKTLO TOL XPNOTN Ko
Ol GLVONKES avomopay®YNS ouTOUATE TPOGAPUOLOVTIOL GTIG VO TGO GTUYUY|
petafaArdpevES GUVONKEG.

Ta péoo palikng evnuépoong kot 1 Prounyavia g yoyoywyiog sivor ot Pfoactkol
Kuplapyot tov adaptive bitrate streaming. Aedopévov 01t 0 Y®Pog tov Pivieo
av&avetor ekBeTikd, ta dikTva StOVOUNG TTEPLEXOUEVOD Kol O1 TTApoYol Tov Pivteo
UTOPOLV Va TOPEXOVLY GTOVG TTeEAdTEG (o avdtepn eumelpion tpoPoing. To adaptive
bitrate streaming oamortel Ay0tEPN KOOIKOMOINGN OMAOTOLOVINS YEVIKA TNV

emeEepyacio Kot Onpovpyel KaAVTEPQ ATOTEAEGULATO.
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Adaptive Streaming

= Media is split up into a series of
file chunks which are downloaded
via plain HTTP

= |f several bitrates are available,
client can choose between chunks
of different size

Typical chunk size = 2 seconds of video
(i.e. 250 KB for 1 Mbps video)

(Ewova 5: adaptive bitrate streaming)

1.4 lNpokAnoeic kai Quality of Experience (QoE)

1.4.1 AikTuo OUVOEONG KaI TPEXOUOO AO@PAAEIN
Koatd v mpoondBeio chvoeong pe éva un-eheyyouevo diktvo, ta routers, To Telyn

nmpootaciog Ko moleg OVpec eivar avoytég sivar dyvoota. e €vo 0KloKO OiKTLO
UTOPEL VO LITAPYOVY TPOCHOTIKA TElYN mpootaciag, mbavol routers Kot AOYIGUIKO
acQOAEiag TOL Gap®@VovV TNV Kabe dpactnprotnta ToVv cuoTiuatog. e éva WiFi hot
spot  mpdcPacn pmopel va givor eEAPETIKAE TEPLOPIGUEVN AOY® OVNGLYLOV Y10, TNV
AoQAAELL.

Avtd elvar éva yvooTO €UmOS0 HE TIG €POPUOYES TOL OIKTOOL Kol UIopel vo
Eemepaotel ypnoyonowdviag to tpwtokoiro HTTP yia v enmwkowvovia. To HTTP
ypnotpomotel ™ Ovpa 80 yio autnoeic. Ot autnoelg mpog awtn v Bvpa givon ot o
YVOOTEG MOTE VO EMITPATOVV OO OMOLOONTOTE TEIYOG TPOCTAGING 1 router mov

ypnoporotovval yio 6Ao to web surfing.
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1.4.2 'TEAeyX0¢ €0poug {wvng

To ebpog {dvng elvar éva onuavtikd {nupo. Av évog ypriotng moapakoiovbel éva
Bivteo kot kdmolog dALOC 610 1010 dikTvo EOPViKE omoEacilel vo ekTEAECEL a
petapopd apyeiov, to dabécipo evpoc {dvng ywo to PBivieo pmopel va £xel coPapég
ovvénetec. [pokeévour va dwutmpnBel pe kodn mowdtta eumelpioc(QOE), to
TMEPLEYOUEVO TIPETEL GUVENMC VO £YEl KwOwomombel oe d10popeg TOWOTNTEG KOl TO
TPOTOKOAAO peTaPopdc Oa mpémer va eivor oe 0éomn va aArdEel dvvopukd v
To10TNTA Y®PIg SLOKOTN TNG AVATOPAYWOYNG 1 EVEPYELR OO TO YPNOTN.

1.4.3 NMoAAatrAoi XpRoTeg Kal TTOAAATTAEG avaAUCEIG

Koabobg 6Ao kol meptocotepeg GLOKEVEG GLVOEdENEVEG 6TO AladikTvo gppaviovtal
otV oyopd KaOe pnva, pe OAO Kot UEYOADTEPEG OLVATOTNTEG YO TEPIYNON Ko
avamopoyoyr Bivteo, o apBudc tov avordcewmv kot puOudv petddoong mov
amoutoHVTOL Y10 TV VTOGTNPIEN OVTOV TOV GVOKEL®OV aVEAVETOL eKOeTIKE. XV Omg
TOAMAEG GLGKEVEG EMKOLVOVOVCAY HEGH E01KOV TPMTOKOAALOL. Agv givol KaTGAANAO
Vo LITAPYOVV EEYMPLOTOT KMOTKOTOMNTES, EEXWPIOTA CLOTNHOTO Kol EO01KOT Server yio

Kk@Be cvokeLT| TOL TTPEMEL VoL Voot PLYDEL.

1.4.4 Ac@aAsia TTepIEXOMEVOU
H mopodociokn péBodog petddoong mov meplopilet v mpdsPacn oe Cwvtavo

TEPLEYOIEVO EMTVYYXAVETOL PE TNV KPLITOYPAPNGCT HUETASOONG NG ponc. Avti M
néBodog Exet epappootel pe emuyia oty petadoon tov {wvtavoy Pivieo pécw Tov
AwdKTOOV: TO TEPLEYOUEVO EIVOL KPLTTTOYPAPNUEVO UETAED TOL KMOIKOTOMTH Kot
TOV SErver Kol GTI GLVEXELD Kol TOAL LETOED TOV Server Kot Tov ypnotn. Qo16co, o
Kivouvog e avt| v mpocyyion gival 0t To mEPLEYOUEVO EIVOL TPOGMOPIVA YPOUUEVO
GTNV LVIUN TOV Server Tpwv TNV QUECT] OVOUETAO0CN Kot LETA TAAL £YYPAPETOL GTN

ViU TOL YXPNOTN TPV amd TNV Auecn mapovciocn kot dwypapr tov. Katd
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SUIPKELD AVTAOV TOV GUVIOU®V YPOVIKDOV TEPLOO®V, TO TEPLEYOUEVO glvar exTEDEEVO
Kot autd amoterel kivouvo yuo v acediewn. Emiong 1o mepieydpevo Bo mpénet va
amofnkeveTal oe servers Tov OldIKTOOL 1) GE GUOKELEG YPNOTOV Kol TPEMEL VOl

e€akoAovBel va TPOOTATEVETAL Y10l TV OTOPLYT TNG TEPATELNS.
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2. Dynamic Adaptive Streaming over HTTP (DASH).

2.1 Eicaywyi).
To Dynamic Adaptive Streaming over HTTP (DASH) eivon pio multimedia streaming

teyvoloyia tng omoiag 1 vAomoinomn Pociletar oto MPEG. Ot gpyocieg mdve oto
DASH E&ekivnoav to 2010 kot tov Iavovdpro tov 2011 opiotnke wg oyédlo yuo Eva
Aebvég Tlpdtumo to omoio avapévetar vo €xet vAomonBel péypt to Noéupplo tov

2011.

2.2 Asiroupyia.

To DASH eivor pio multimedia streaming teyvoloyio oOmov évo Pivieo eivon
amoOnKeUEVo € €val server YOPIGUEVO GE EVA 1) TEPLGGOTEPO TUNLLOTO SLOPOPETIKNG
mo10TNTOG Kol oviAvong Kou otédveton o€ évav client péow HTTP. 'Eva €106 apyeio
popeng xml meptrypdpet T doUn Ko TO TEPLEXOUEVO TOPOVGIaGNS TOV Pivieo m.y. TO
media presentation description (MPD) otnv ewkdéva 6 mov mepiéyel O14Qpopeg
TANPOPOPIEG OTMG YPOVOOIIAYPUULA, YOPAKTNPIOTIKO OTMS OVOALGELS Kot pvOpol
petadoong, URL devBivoeig k.1.A.. Katd v dtdpkeio avamapaywyns tov Bivieo o
Tunpoto umopel va aArdEel n avaivon kKot m moltdtnTo Tov PBivieo avaAdywg Tig
ovvONKeg TOL OIKTVLOV, TIC OLVATOTNTES TOL GUOTNHUOTOG KO TIG TPOTIUNGELS TOV

ypNot emrpémovtag to adaptive bitrate streaming.

[ N
Media Presentation / Segment Info

Period id = 2
Group 1
start = 100 s e

JI Representation 3

Representation 1
Rate = 500 Kbps

TR
-

Rate = 2 Mbps
lution = 720p

Group 0

Media Segment 1
start=0s
hittp://abrrocks.comyahs-5-1.3gs
| SE———

Representation 2
Rate = 1 Mbps

Segment Info
Duration=10s
Media Segment 2
start=10s
http:/fabr.rocks.comy/ahs-5-2. 355
e——

Representation 3

Template:
Rate = 2 Mbps Jahs5-

Sindexs.3gs

1

Representation 4 ~
Rate =3 Mbps

_—

(Ewova 6: MPD apyttektovikn)
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Yvykekpéva 1 Asttovpyio tov DASH Eekivder pe tov client va {ntdet amd tov server

10 MPD «ot agov to mapardfet 10te o client glvar ovTOG TOL KAVEL TIC OTOPOITITES

LETPNOELG KOl VTOAOYIGHOVG OTtwg throughput, gvpog {dVNng, wkavoTnTEG LAKOD K.T.A.

Kot VoTEPA TOUPVEL ATOPAGELS Yo TNV PEATIOTN KavT| avamapaymyn tov Bivieo dmwg

Qoivetal Kot 6T eKOves 7 Kau 8.

Contents on the Web Server

Movie A— 200 Kbps
Movie A — 400 Kbps

Movie A — 1.2 Mbps

Movie A—2.2 Mbps

Maovie K — 200 kbps i I.
Mewex-sooes | T Fragments
Request
>
Response

ReU,IJESI mant st TOT nlovie A

Manifast

\W’
Request waovie A (200 Kops) =
R A for =2
pquest Maovie 1400 ¥ops)
h r =
quest Movie A {800 Kops) fo!

=

REQUES'L WIoviE A A00 ¥ops for t= 16
ovl | 1]

ﬂ for =18

Request waovie A (800 wbps)

v

(Ewova 7: Agrtovpyio tov DASH)

—,
e —

Keep requesting
Improve quality

Loss/congestion detection

Revamp quality

W
Time (s)

Client manages
- Manifest(s)
- HTTP transport

- TCP connection(s)

- Playout buffer

| —
e

e - Dropped frames

Client monitors/measures

- Download times and throughput

- Local resources (CPU, memory, screen, etc.)

Client performs adaptation

(Ewova 8: H 0éom tov Client cto DASH)

23



2.3 MAsovekTnuara kair cuykpion rou DASH

To mapadoociakd streaming ypnoyLonotet kédmolo £100g stateful TpwToKOALOV OT®S Y10t
nmopdaoetypa 1o Real-Time Streaming Protocol (RTSP). Otav o client cuvdebei pe éva
streaming server, o server £yl GLVeYN YvOON TG Kotdotaong tov client, péypt o
YPNOTNG Vo amocvvoedel. ZuvnBmg, vTapyel oLV emKoVOVia LeTa&h TOL server Kot
Tov client xatd T dtbpreln TG peta&h Tovg ovvoeons. Otav eykabidpvbel pia tétoln
oVUV000G, O Server GTEAVEL TO MEPLEXOUEVO, MG £VOL CUVEYEG stream amd TOKETA TAV®
and ta TpmtoKoAla petapopdc TCP 1 UDP. AvtiBétwg to mpotdkorro HTTP eivan
stateless. Otav yivetor éva aitnua HTTP, o server amoctéliel 610 avticTolyo
TEPHOTIKO TOL dedopéva mov (Ntnoe kol otn cvveyeln teppatiletal n cuvaArloy.
Anhadn, kéBe aitmpo HTTP ovtipetoniletor g pio povoadikn Kot aveEaptntm
oLUVOALOYY).

Evolloxktikd pe to streaming, pmopet va ypnotpomomel po teyvikn mov ovoudletal
mPpoodevTIkn ANyn (progressive download) amd tovg cvvnBeic HTTP Web servers.
Epdoov o client vrootpilel 10 mpotdkorro HTTP/1.1, eivan duvatd va amocteilet
ormuoata HTTP otov eummpetnty Web server(mpémet va vrootnpiler kor o Web
server o HTTP/1.1), ta omoia va {ntovv cvykekpiuéveg opadeg amd Bytes evog
moAvpectkov apyeiov. ‘Etot, elvatl duvatd va AdPet 0 xpnotng 0motodnToTe TUN IO TOV
Bivteo emBopel. To kOpLO HEWOVEKTAUATO TNG TPOOOEVTIKNG Ayng ivar 1)omatdin
TOPWV GE TEPIMTMOT TOL O YPNOTNG ATOPAGIGEL VO CTOUOTIGEL VO TOPOKOAOVOEL TO
INeBEV TEPLEXOUEVO APOTOV EYEL EEKIVIGEL 1] TPOOOELTIKNY AyM (Yo Topddety ol o
oAAGEEL KavaAL), 2) dev elvarl duvatd va mpooappdcet to bitrate adaptive kot 3) dev
VOGTNPILEL TOAVUEGIKEG VINPEGIEG TPAYLATIKOD XPOVOUL.

To DASH odVvator va oavtipetonicet OAo 1o mopamave TpoPAnuote Kot
nepropopots. Emmiéov, otnpiletar oto o witepa dnpopiréc mpwtdékoiro HTTP

Kol €€l OPKETA KOWA OTOlyelo e TNV TPoodevTiky ANyn méve amd HTTP, pe
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ouvénelo vo unv glvan avaykaio 1 aAroyn eEomAMopol and ypnoTeEG/TapodYovg Yo TV

Aertovpyia Tov.

&
B

Media
Preparation

TP — =
over -
Wireless ‘
and \

Mobile

Access r l

Media
HTTP
Origin

HTTP
Caches

(Ewova 9: Topadetypa apyrrektovikng DASH)

Ymv ewova 9 @aiveron por mOavi] apyITEKTOVIKY HETAOOONS TOAVUEC®OV Y10
streaming maveo oand HTTP. Kotd 10 614010 TG TPOETOWAGING TOV TOAVUEGIKOV
TEPLEYOUEVOD, OMNUIOVPYOVVTAL TEUAYIO TO. OTTOl0L TEPLEXOVY OLUPOPETIKEG EKOOCELS
eVOg M OAOV TOV LEPDV TOV TOAVUEGIKOV TEPIEXOUEVOV, KAOE o amd TIg omoieg £xel
dtpopetikn kmodtkomoinom. Katomy, ta tepdyo pali pe to avtictoryo apyeio mov
TEPLYPAPOVY  TO TePLEYOUEVO Ttovg (media presentation description -MPD).
AmOGTEALOVTOL GE £VOL 1] TEPLGGOTEPOVG servers meplexoneEvov (media origin servers) .
Avtot ot servers givar Katd mpotipnon http servers, dGTE T0 GHVOLO TNG EMKOIVOVING
pe avtotg va yivetor mave ond HTTP (o1 évroveg ypoppéc oty ewkova cupforilovv
HTTP emowvovia). EmmAéov, unopel va ypnoyonomOei n non vdpyovca vrodoun
oe HTTP caches kot proxies, ®ote vo peuwbel o poptog tv servers mnyns (Ommg
eaivetal kol otnv €kova). O client onpilopevog ota MPD apyeio mov meprypdopouvv
TNV GYE0MN oL £XOVV HETAED TOVG TOL TEUAYLO Kol TS 0VTA oYNUatilovv 6TO GYETIKO

moAVUECIKO Tepteyopevo, amootéAlel outrpato. HTTP GET otovg avrtictouyovg
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servers, {ntovtag ta oyetkd tepdylo. O client €yl mnpn €leyyo g GLVOSOV, Ty,
etvar vevbuvo va Khvel tor oxETIKA outnpaTo "otnv dpa toug" (on-time request).
Eniong ppovrtiletl yio tnv opoAr avoamapoywyn Tov tepoyiov tov Aappdvel, pécw g
TPOCAPHOYNG ToL bitrate Ko dAAwv wWiot|tewv. H avdaykn yuoo avtéc 11g arloyég
umopel vo TpokVYEL EMEWN AALOEE 1 KOTAGTAGN GTNV omoia Ppicketal 11 cLoKELN N

EMELON LINPEE LETAPOAT GTIC TPOTIUNGELS TOV YPNOTH).

Media Presentation on HTTP Media HTTP Streaming Client

Server Presentation

Description
HTTP

Streaming
Control

on-time http
requests to
segments

HTTP/1.1

.
.
.
.
.
.
-
.
-
L
.

(Ewodva 10: Adaptive streaming ndve and tpotéxorro HTTP 1.1)

Yvvontikd to. mAgovekThnato tov Adaptive Streaming mave ondé HTTP (DASH)
etvau
o  Mmnopet va ypnopomomBet 1 oM vdpyovca vrodour] (HTTP server kAm.) 1
oXETIKA (pe GAAEG VAOTTOMGELS PONVN) LITOdOT).
o Xpnowonotel ™ Ovpa 80, m omola eivar oxedOV TAVTA AVOLYT] GTOLG
dpoporoyntég, ondte dev tibeton O¢pa firewall 1 NAT.
o To HTTP streaming dwadideton tayvtata wg tpoémog petadoong Pivieo mavem

oto TO O1081KTVO.
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To HTTP Bewpeiton draitepa a&idémioto kot anhd, encdn téco 1o HTTP, 6co
KOL TOL TPOTOKOAAL HETAPOPAS Kat dikthov ov ypnopomotet (TCP/IP) eivon
EVPEMG OLUOESOUEVOL.

O éleyyog T cuvddov (streaming session) divetot EE0AOKANPOV GTO XPNOTN.
To teppatikd eyxabidpovet g q mepiocdtepeg cvvdéoels TCP oe évav 1
neplecotePoLg servers 1) cache HTTP.

Atveton m gukaipio 6To TEPHOTIKO Vo eMAEEEL avTdpoTa TO bitrate mov eivon
TEPLOCOTEPO KATAAANAO Y10 TNV GVVIEST] TOV, YMPIC TNV AVAYKY ETKOVOVIOG
LLE KOO0 stream Server.

Atvetor 1 duvaTOTNTA ATPOGKONTTNG Kol SUVOUIKNG OAAAYG TOv bitrate £vog
TEPLEYOUEVOL 1 HOG VIINPEGToG Pe PACT TIC GLVONKES TOV EMKPATOLV GTO
SIKTVO KOl TIG OVAYKES TOV YPNOTI, XOPIG TNV OVAYKY EMKOWV®VING e KATO10

stream server.

"Eyxet t dvuvotdmra va emrayhvel T GUYKALGT OTIG TPOGPEPOUEVES VTN PECIES

streaming o€ 6Tafepd Kot KvnTd TEpUATIKG, KaBMg pmopet va ypnoiponom el

OG L0l KO TAOTQOPLLOL SLOVOUNG.

Avt ™ otyun to DASH vroompilet moAhoamAés vanpeciec. Metald driov

vrootpilet:

O

streaming katd onaitnon. (On-demand streaming)

TopadOGLloKn TMAEOpacn (dniadr| tAedpacn oty omoia mpoPdiietor Eva
CUYKEKPIUEVO TPOYPOLUO GTO Omoio dev LmApyel Kapio dSvvatdtnto vo
napéUPeL 0 YPNOTNG)/TOAVUEGIKY EVPLEKTOUN GE TPAYUOTIKO YPOVO

Oéaon pe dvvatdmta ypovikg oiicOnong (Time-shift viewing), pe

duvatotreg eyypaeng Pivieo (Personal Video Recording-PVR)
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Evd kdmoteg and 116 vanpecieg mov mpoPArénetan va vrootnpilet to DASH

oT0 péEALOV glvat:

O

emmALov Aertovpyieg avamopaymyng, 0nmg fast forward kot rewind

amAY] EVOOUATOON Jlapnuice®v 1 GALOL TEPLEYOUEVOL GTIG VANPEGIES on
demand kot live streaming

OTOOOTIKY| LETASOOT) TOALUTAMY YAMCCMV KoL NYNTIKOV KOUUOTUDY

TPOCTOGIO TEPLEYOUEVOL KOl OCPAAELD LETAOOONS
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3. N'vwoTég uhotroinoeig Tou DASH.

3.1 Adobe Systems's HTTP Dynamic Streaming

H Adobe petd v ékdoon 10.1 tov Flash Player dwa0étel mAéov tnv dvvatdtnTa TOL
DASH ypnowomoiwdvtag wowovg HTTP servers kot ocvokevég SKtvov Kot
epapuolovtag v MP4 dopdpewon katakeppatiopov(F4F). Yroompiler Lovtavn
N Kotd omaitnomn HETAOOCT TOAVUECIKOD TEPIEYOUEVOL TPOCUPUOGUEV] GTNV
TaOTNTO GHVOESNG OIKTVLOV Kol EMOOCEMV TNG GLOKELNG TPOPOANG TOL Y¥PNoTNH
YPNOUOTOIDVTOS TNV NON LITdpyovca virodour Tov HTTP tpwtokdiiov.
YVVOmTIKG TEPIAOUPAVEL:

o  Meydhn ovppatdomra kabmng 10 99% twv H/Y éxovv Flash Player.

o Xpnon mg yvootig MP4 dtopdppmong katakeppatiopoO(F4F).

o Ilpootacio molvpestkov mepiexopévou pe ypron tov Adobe Flash Access.

o  YmoompiEn pe diktva drovoung mepreyopévov CDNEs.

o EAebBepo avorytd Aoyiopkd avoamapaynyng mepiexopévou(Open  Source

Media Framework—OSMF).

o Epyoieio yio v mpogtolpacio kot onpovpyio apyeimv.

o  Ymootpién moAvpesik®v apyeiowv tomov flv ko .f4v.

o  YmoompiEn xml apyeiov doung mepieyopévov(manifest) tomov .f4m.
H Aetrovpyia tov cdppova pe to DASH Eexwvaer pe v {tnon tov .f4m and tov
¥PNOoTN Ko Enerta TV avaropaywyn tov flv 1 .f4v mpocappocuévn otig ocvuvinkeg

SIKTHOL KOl GLGTNHOTOG TPOPOANG TOL YPNOTN OTTWS PoatveTon 6TV EKOvVa 11.
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PREPARATION DISTRIBUTION PROTECT CONSUMPTION

H MEDIA
f4 cusrom

MANIFEST

VoD

g
= MEDIA
FF‘—mI’lENT

ﬁ MANIFEST

0‘;]1:;' (o) *----ll--l------l--l--
G

HTTP CAC
MODULE MODULE HTTP

MANIFEST Mk
ADOBE
«F l" ' il FLASH ACCESS
L IV E LIVE PACKAGER LICENSE SERVER

DRIGIN STORAGE CONTENT DELIVERY NETWORSS

(Ewova 11: Apyrtektovikn tov Adobe Systems's HTTP Dynamic Streaming)
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3.2 Apple HTTP Live Streaming

To HTTP Live Streaming amoteleiton amd tpior pépm: TOV server, TO GUGTNLO
dtavoung kat tov client.

o O server Tpoetoldlel To TOAVUESIKO TEPIEXOUEVO DOTE VO, KMOKOTOMOEl Ko
va petatponel katdAAnio o apyelo £TOO TPOG UETAOOGT OO TO GUGTNLO
SLVOuUNG.

o To cvotua dtovoung mepthapuPdvel web servers mov TEPYEVOVV TIC OLTHGELG
TOV YPNOTAOV Kot ETELTO, LETOPEPOVY TO ETOLUO OLUUOPPOUEVO TEPLEYOUEVO GE
v TovG.

o O client egmAéyst 10 TEPEYOUEVO TPOG OVATOPOY®YN] KOl €KTEAEL TIG
OTOPOATNTEG AEITOVPYIES Y10 TNV OVAYVMOGT KOl TEAMKT SLOUOPP®GT) TOV DOTE
va yivel avayvopicyo and to teppatikd cvotmua. H epappoyn Bpicketar amod
115 £kd00elg 3.0 tov 10S ko 4.0 tov Safari.

H xwdikonoinon tov moAvpesikov mepieyopévovu givor e MPEG-4 (H.264 video kot
AAC audio) kot 1 KatdAnén toug eivan o .ts. Ta apyeia dopng mepieyouévon Exovv
KkatdAn&n .M3US.

Ye Ho TUTKN Agttovpyio. O Server PETUTPEMEL TO TMEPLEYOUEVO GE MIKPE KOUUATLOL
Kodwkorompéva ce MPEG-4 pe katdAnén .ts Kot tavtdypova dnpovpyel Eva apyeio
doung tovg Kot mAnpoeoptdv pe katdAnén .M3US8 ta omoio otédvel opadkd oto
ocvotnua dSwvoung 6mov ot web servers owaBétovv éva URL link pe 10 omoio o
YPNOTNG UTopel va £xel TPOGLAoN Yo AVATOPOYMYY| TOV TEPLEXOUEVOL OIS PaiveTaL

otV €Kova 12.
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Sarver Distribution
arigin web server
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(Ewova 12: Apyrtektovikny oo HTTP Live Streaming)



3.3 Microsoft's Smooth Streaming

And 1o 2008 pe v ékdoon tov Internet Information Services (IIS) 7.0 gpeaviotnke
pe véa tkavotnto tomov DASH mov ovopdotnke Smooth Streaming. Ztdyoc ntav n
ocuvepyacio pe to diktvo dlavoung mepieyopévov Akamai kot 1 opoin petdooon
TOAVUECIKOD TEPIEXOUEVOD TPOGOPUOGUEVT] SUVOUIKE OTIC GLVONKES OIKTOHOL Kot
GLGTHWOTOG TPOPOANG e OKOTO TNV KOADTEPT OLVOTN TOLOTNTA OTTIKNG EUTEPIOG OE
avaAvoelg mov éptavav teyvoloyieg HD. 'Exer Mon ypnowomomBel kot oty
otocerida Tov NBC Olympics. ['a v S10pdpewon Tov apyeiov xpnoiLoroteital To
MPEG-4 Part 14 (ISO/IEC 14496-12).

Amd v éxdoon 2 tov Silverlight eriong vrootpiletor to Smooth Streaming ko
Aertovpyel Kovovikd cOUPVa pe OA Ta yopaktnplotikd tov DASH.

To Smooth Streaming ypnowonolel apyeic TOAVUESIKOD TEPLEYOUEVOL TOHTTOV .isSmV
Kot ovo €10m apyeiowv doung mepieyopévov xml éva yw to Server TOTOVL .ism 7OV
TEPLYPAPEL TIG GYEGELS UETAED TOV KOUUOTIOV KOt TIG BECELG amoBnKkevong Tovug Kot
éva v to Client tomov .ismc oL TEPLYPAPEL TIG OVOAVGELS, TIS TOLOTNTES, TOVG
KOOKOTOMTES K.T.A..

Ye po ok Asttovpyio o Client {ntéet to .ismc apyeio and to Server kot o Server
ntdet amd t0 oKkAnpd dicKo TOL TO .isSm pe GKOmMO TNV OLVOIKY dtaxeiplon ko
TPOPOAY] T®V KOUUATIOV TOL .ismv apyeiov mepleyopévav. Xtig wkoves 13 ko 14

eatveror 1 texvoroyio. tov DASH am6 v mhevpd Tov Smooth Streaming.
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I1S Smooth Streaming Media Workflow

SHMLA

& DELIVER

i
iz
i Sliverlight 2 reads the
manifest and plays MP4

Iragments, d:l.‘mlwee’j:,l swilching
between guality levels

Expression Encoder 2 enondes
wideo at different quality levels,
each in a conbguous MP4 file,
then publishes the manifests, the
Hivedight 2 player, and video files
wisTo

IS Smeooth Streaming creates amall

cacheabie fragments from the contiguots

MP4 lijes, then delvers Web pages. the

client mamnifest, the Sivedight player, and
cacheable MP4 fragments

(Ewova 13: Apyrrextovikn tov Smooth Streaming)

IS Smooth Streaming
el E l Ii.“

N
e .
*uﬂ
Low Banchasdth

(Ewova 14: Agrtovpylo DASH pe Smooth Streaming[26])
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3.4 Octoshape Multi-BitRate

H Octoshape yopic va mapéxet moAAEG TANpogopiec Yy TV TEYVOAOYiDL TOL
xpNoomotel £xel akpPdS To 1010 CKEMTIKO E TIG TOPATOVED ETOLPIES Kol GLVIVALEL
10 http streaming pe to diktva dtavoung mepieyopévou(CDNs) vy Kataveunuévn
amod0c OTNV  UETAO0CN TOAVUECIKOD TEPLEYOUEVOL  divovtag EUgacTn oty
AmOCTOCT] TOV HEPAOV TOV GLVIEOVTOL YO TNV UETAPOPE TOV Oed0UEVOV Kol TNV

avEnomn g TotOTNTOS e PAcT avT.

\ Internet h
e

i

EDGE NETWORK SOLUTIONS

(Ewova 15: Metddoon mepieyopévou péca amd CDNs[21])

STANDARD OCTOSHAPE MULTICAST ENABLED
ENCODESERVER e MULTICAST RELAY ISP BACKBONE

LIVESTREAM  OCTOSHAPE DATASTREAMLETS
BROADCASTERSOFTWARE

k.

i
[

MULTICAST ENABLED MULTICAST ENABLED
ISP LAST MILE #1 ISP LAST MILE #2

(Ewova 16: Apyrrextovikn tov Octoshape Multi-BitRate[21])
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3.5 DASH VLC plugin

O Christopher Miiller kot o Christian Timmerer[7] oyedlacav éva dash plugin ywo to
vlc player pe okomd NV ovOmOpOY®YT] TOALUEGIKOV TePLEYOUEVOL HEGm  http
streaming Kot TV SVVATOTNTO TPOCUPUOYNG TOV HE SUPOPETIKO TPOTO avdAoya TNV
OLOKELN] TOL O€xeTal TO TEPlEYOUEVO Om®G netbook, smartphone k.T.A.. Ztnv
tehevtaio €kdoon tov vic player 1o plugin ftov NN eykatacTNUéVO Eved apyikd
ypellotav EEXMPLOTH EYKATACTOO.

To plugin oyeddoTNKE 1oL EPEVLVNTIKEG KO TEPOAUATIKEG OPACTNPLOTNTES KOl OEV
YPNOLLOTOIEITOL EXICTLAL Y10 TV AVATOPAY®YN TEPLEYOUEVOD LEGM http streaming.

H Aoywn mov akoAovBeitor sivor mapdpota pe OAEG TG VTOAOUTEG KOl OVOPEPETOL OE
éva éva client mov {ntder 10 apyeio pvbuicewv mpofoing-CMP kot meprypagng

nepeyopévou-MPD and to server kot Tt apyeio etvor o€ popen mp4.

Server Client

I
|
HTTF request for CMP__—————T

CMP

Rﬂ

HTTP request for MPD___——

configure CMP

HTTF request for seg1#bitrate=158124———

HTTF request for seg2#bitrate=191066 ———

| T

HTTP request for seg3#bitrate=191066 ———

segment-3

\—‘—_—\—\—‘—\‘-

(Ewova 17: Agrtovpyio tov DASH VLC plugin)
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(Ewova 18: Apyrrextovikn tov DASH VLC plugin)

37



3.6 GPAC

To GPAC givat éva avorytol KK TOAVEPYOAEID TOAVUEG®V Y10l ALK LOTKOVG Kot
gpevvNTIKOVS okomovg. KaAvmtet d1dpopovg topeic v moAvpuécmv divovtog Eppacn
OTIS TEYVOLOYiEG TapoLGioong OO YPAPKA, KIvouUEVH GYEOL, Ol0OPUCTIKOTITA
K.T.A.. Tpéyer oxeddv ce Olo To AeLTOvPYKE CLOTHWOTE KOl €lval ypoppévo ce
yAdooa ANSI C and toug dnpovpyovg g Telecom ParisTech (a.k.a. ENST).
To GPAC cvppetéyet evepyd oty Asttovpyio tov DASH mpoceépovtag epyaleia yia
v dnpovpyia kon tnv enelepyacio DASH mepieyopévov.
Ta epyaireio etvat:
o MP4Box, gpyaleio yo v onpovpyio MP4 wepieyopévav
o MP42TS, gpyadeio yo v petdooon MPEG-2 mepieyopévov and eicodo MP4
o Osmo4, MP4Client k.1.A., epyaréia yro avamapaymyn DASH nepieyopévov
O1 tomot tov apyeiomv mov dwyepiletar to GPAC givan idtot pe 1o DASH VLC plugin
pe xotaAngelc MPD kot MP4 yioo v meptypagn meplexoplévon Kol v Hopen Tov

apyeiov avticToya.
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3.7 GStreamer

To GStreamer mopdpoln pe t0 GPAC mpoooeéper Pifiodnkm epyoieiov ya
EPELVNTIKOVS KO 0K UOikoVS okomols. 'Exel okomd va mpooeépet aAdd Kot vo
déxetar LAMKO ypnowo yio v véa texvoAoyio mlve o Bépata petddoong Kot
avomopaymyns Plvteo.

Av kot dev dlabétel kamo TeMKN k0o Le TOAAES TANpoPopieg £xel aoyoAnOel kot
ue to DASH dwpdlovtoc ta apyeion g Apple pe katoinéelg .m3u8 yo to apyeio
TEPLYPUPNG TEPLEYOUEVOL KOt .S Y10 TOL apyElo TOAVUECWV.

Mio tomkn TpodTaon EVIOA®V Yoo TV évapén ¢ petdooons moAvuécmv gival M
TOPOKATO:

souphttpsrc location=http://localhost/myvideo.m3u8 ! livestreamdec ! queue !

mpegtsdemux ! queue ! ffdec_h264 ! queue ! ffmpegcolorspace ! queue ! xvimagesink
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4. Emokotrnon tou DASH pe 1o “Adobe HTTP
Dynamic Streaming”

4.1

Eicaywyn

Mo mv e&éraon g Aertovpyiog tov DASH emiéyOnke to Adobe HTTP Dynamic

Streaming a6 t0 GHVOLO TOV VAOTOMGEMY OV EIOOUE GTO 3 KEPAAOLO KO TAV® CE

avtd €ywvav Kamoleg aAAayEC otV Asttovpyiol TOV Y10 TIG OVAYKEG TNG TTUYLOKNG

gpyaciag Kot Tov LAKOD 7OV YPEBoTNKE Vo Yivel 0 €AEYXOG CLUTEPIPOPAS KOl Ot

amopoitnTeEG HETPNOELS Héca amd pio oelpd emavolaptPavOLEVOV TEPIUATOV Yo

SPOPETIKEG TEPWTTMGELS CLVONK®OV AmOO00NG OKTVOV OAAL KOl SLOPOPETIKOD

TOAVUEGIKOV TTEPIEXOUEVO.

Ot Aoyot mov emAéyOnie 1 viomoinon g Adobe amd T vIdAomeg Evor ot EENG:

O

o

H Xetrovpyia oo DASH amd tv Adobe ntav emttuyng Kot eV mpoKAAESE
npoPAnuata | cedApaTo Kotd TV JbpKeln eKTEAEONS TG KaBDS amoteAel
éva emionuo. OAOKANPOUEVO £pY0 ETOO TPOG EPOPLOYY] GTO YMPO TNG
LETAO0GN G TOAVUEC®V.

H Adobe mpocépel 6ha ta amapaitmta epyaieio mov ypsraloviot yo v
viomoinon tov DASH dwpedv M oe dokiactikn ypnon He okomd nv
dnovpyia ko v enegepyacio evog DASH nepiBdiiovroc.

Olo T gyyelpidla ypnoems KoL TEXVIKNG LIOCTNPIENS £ivorl e0KoAd Kot Ywpic
ypéwon mpocsPacipa otov kabévayv Kabadg emiong apéTpnta £yypoea GAA®V
YPNOTOV KOl GYEOAGTMOV PploKovTal avapTnUéVa otny 10T06EAd TG Adobe
e oKomd Vo TPOGPEPOVY GUUPOVAEC KOl OlEVKOADVGELS Tave o€ BEpota
oyxedtoopov kot xpriong tov DASH nepidAiovrtoc.

[TAnpng ocvpPatodmto pe dca Asttovpykd cvotiuata tpéyovv flash player

onrodn 10 99%.
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o 'Eva onpoviikd woppdtt amd tnv mievpd tov client to DASH player
npoypoppa gival avoytod kmdike and v Open Source Media Framework
Kol €KTOC OTL Tpoceépel €rola. sample players ywo v avomopoywyn
TOAVUECIKOV TEPLEYOUEVODL VTLAPYEL KOl TPOGPOCT GTO KOJIKA £TCL DGTE VOl

tpomonom el KaTdAANAo yioo SLOPOPETIKES EQOPLOYEC.

2116 TopakdTm evotnTeg O dOVLLE TNV £YKATAGTOON KOl TV OIKTLOKT TOTOAOYiO TOV
nePPAALOVTOG OV YpNoyoTomOnKe oTO TElpOpE GTO TAMICIL TNG TTLYLOKNG
epyaciog Kol TO OTOTEAEGUOTO JPOP®V UETPNCEOV OO TNV €EKTEAECT), OTO
TOPAPTNLLO AVOADOVTOL TO, CNUAVTIKOTEPO TUNOTA TOL KOdK amd To DASH player

g Open Source Media Framework.
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4.2 MepiBaAiov

["a 1o mepPdAiov 610 omoio exteAéotnke 1O TEpap ypnoporomOnke Eva windows
xp pc oav client, éva Flash Media Server pe Agttovpyikd windows kot ovaIESO TOVG
éva Dummynet System Bociopévo oe Agttovpyikd Unix Onw¢ gaivetonr otnv €kova
19.

Ytov client eykatactdOnke n tedevtaio éxdoon flash player xou to google chrome
ypnopomomOnke cov browser yio mepUyNon oTIC GEMOEG LLE TO TOAVUEGIKO VAMKO
OV TEPLEYEL O Server.

Ytov Server gykataotdOnke 1o free Flash Media Server 4.5(ITap:ewkéva 31) yia v
vrootpign tov Adobe DASH xou énetta yio v avomapaymyn tov video streaming
ypnoporomOnke 10 avoyytd6 OSMF 1.6.1 amd6 710 omoio emA&yOnke Tto
StrobeMediaPlayback player ce debug popon(Ilop:ewova 32,33) yio mpaKTikovg
hoyovs. Tl v emeéepyacio Tov k®OKE kol To yticyo tov StrobeMediaPlayback
ypnoporomOnke to Adobe Flash Builder 4.5(ITap:swova 34).

>10 meipopo ypnoporomOnkay dvo dropopetikd PBivieo Ta omoio kmdtKomomOnkKay
pécw tov Adobe Media Encoder CS5.5(Tlap:ewova 35) oe popon .f4v oe 5
dwpopetikég mowotnteg: 512, 756, 1024, 1280, 1536 amd v YepodTEPT OTNV
KaAVTEPT Ko pe v ypnon tov epyoreiov FAM File Generator(Ilap:ewova 36)
dnuovpyndnke to apyeio doung mepieyopeévov 1 manifest file(Tlap:ewoéva 37) oe

popon xml.
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E— ,.l""f
. -
PC - - ‘.p"' fddobe flash media server

o

Dummynet

(Ewova 19: IeptBarlov ektédeong DASH)

4.3 MNeipaua
>10 meipapo 0 6KOTAC NTav vo Topotnpndel N cLUTEPLPOPE CTNV AVOTAPAYWOYT
Tov Bivteo dtav yivovtor mopdAinAo KATOlEG 0ALAYEC TNV OOS0CT) TOV SIKTHOV.
‘Etot to Dummynet pvBuictnke yioo va mpoc@épet duvoptkd kot toyoio TIEG
bandwidth pe Bdon v katavour Gauss and 500 Kbps péypt 2 Mbps 6mw¢ eniong
kol otofepn anoAien tokétov oe TG 0%, 2%, 3%, 5% wor 8% efetdlovtag
Kk&0e mepintoon Eexwprotd. T v Katoypagn 0molacomoTe TANPOPOPING Kot
pétpnong ypnowwonombnke n debug éxdoom tov player kot TO TPOYPOLLLLOL

wireshark(ewova 20).
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(Ewova 20: HTTP DASH Handshaking kataypagr| and wireshark)
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[Mopoakdto otig ewdveg 21-28 @oaivovtol ta amoteAéopota ond TG UETPNOELS

TOAA®V TEWPOUUATOV TOV EYIVOV.

Packet loss rate: 0%
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(Ewova 21: Network Bandwidth vs Selected Quality for packet loss rate 0%)

Packet loss rate: 2%
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(Ewova 22: Network Bandwidth vs Selected Quality for packet loss rate 2%)

45



Packet loss rate: 3%
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(Ewova 23: Network Bandwidth vs Selected Quality for packet loss rate 3%)

Packet loss rate: 5%

—— Bandwidth
—=— Selected Quality

Playback Time(sec)

(Ewova 24: Network Bandwidth vs Selected Quality for packet loss rate 5%)
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Kbps
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Packet loss rate: 8%
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(Ewova 25: Network Bandwidth vs Selected Quality for packet loss rate 8%)
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(Ewova 26: PSNR Encoding-Decoding Quality for 2% packet loss)

47



** Enceding Quality

= = = Decoding Quality

2 (8P gNsd

8

—~1

a1
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(Ewova 28: PSNR Encoding-Decoding Quality for 5% packet loss)
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4.4 Zuumrepaouara amo ra mwEIpauara

Me Bdon to mepdpoto and T aAlayég oTnV amddocn Tov dKTLOV Pyaivel To
CLUTEPOCLO. OTL OTOV OLEAVETOL 1 OTAOAELD TOV TOKETOV EMNPEACETOL OPVNTIKA
10 throughput kot o PSNR pe amotéhecpo va vmdpyet peyoAvtepn amdcToom
omv oyéon bandwidth kot mowdtntag Pivieo. H Aoywn tov DASH emtpénet v
duvapkn oAloyn omv mowdtnta tov Pivieo pe Paon T TVYOieg aAlOYEG TTOV
UIopovV vo. cupPovdv otV amddocn Tov dkTvov. ‘Eva ototyeio advvapiog tov
SKTVOV OTTMC 1) ATMAELN TAKETMOV EXNPEACEL LE OPVNTIKO TPOTO TV AOYIKT KO TIG
amoPAcelg Tov aAyopifuov Tposapuoyng TotdTNTag ToL Pivieo £ToL OGTE Vo Unv
EMALYETOL TAVTO 1| COGTH TOWOTNTO TOL avaAoYel 6to bandwidth tov ductvov Kot
avtd amoterel éva and to {nuata mov ypetdletal vo gpeuvnBovy PLEAAOVTIKAL.
Eniong o€ epeuvntikd otdodo peretdron kai 1 xprion DASH epapuoydv kdtm amd
dlktuo KNG TAEPOVIG e TNV YPNOTN MG KWWNTG GULOKELNG 1 Oomoid
HETOQEPETOL OO OLAPOPO HEGO HETAPOPAS Kol EAEYXETOL T OVTIIOPOCT TOL

alyopifuov yuo kéOe drapopeTikd TEPPAALOV TPOCAPLOYNC.
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6. Mapdprnua: Kwdikag Adobe DASH player

6.1 Kwodikag

Y10 meipapa ypnoporomoape to StrobeMediaPlayback player Tov omoiov 0 k®oKog
oLV pog  evowpépel  va  avagépovue  Pploketor oty dwdpoun
StrobeMediaPlayback\src\org\osmf\net ce didpopeg KAAoEG KOO TPOKELTOL YO0 TNV
AVTIKELEVOSTPAPNG YADGoa Action Script 3.0. Ao avtég Ot o oNUAVTIKEG Elvar ot
StrobeNetStreamSwitchManager,NetStreamBufferManagerBase,PlaybackOptimizatio
nMetrics ka1t HTTPStreamingNetLoaderAdapter.
[Mopaxdrto yiveton meptypapn Kol TaPOLGINCT] TOL KOOIKA TOV KAAGEDV:
a) HTTPStreamingNetLoaderAdapter: O okomdg avtig ¢ KAAong eivor va
apywonomoel Vv Asttovpyioo DASH oand mAevpdc cuvoécemv dktHOL Kot

EMKOIVOVING.

package org.osmf.net

{
import flash.events.NetStatusEvent;
import flash.net.NetConnection;
import flash.net.NetStream;

import org.osmf.events.*;
import org.osmf.media. URLResource;
import org.osmf.net.httpstreaming.*;
import org.osmf.net.rtmpstreaming. DroppedFramesRule;
import org.osmf.net.httpstreaming.f4f.*;
/**
* PlaybackOptimization adapter for RTMPDynamicStreamingNetLoader.
*/
public class HTTPStreamingNetLoaderAdapter extends HTTPStreamingNetLoader
{

/**
* Constructor.
*/
public function
HTTPStreamingNetLoaderAdapter(playbackOptimizationManager:PlaybackOptimizationManager
)
{
this.playbackOptimizationManager = playbackOptimizationManager;

super();
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/**
* @private
*
* Overridden to allow the creation of a NetStreamSwitchManager object.
*
@langversion 3.0
@playerversion Flash 10
@playerversion AIR 1.5
@productversion OSMF 1.0

* ¥ ¥ ¥

*/
override protected function
createNetStreamSwitchManager(connection:NetConnection, netStream:NetStream,
dsResource:DynamicStreamingResource):NetStreamSwitchManagerBase
{
playbackOptimizationManager.optimizePlayback(connection,
netStream, dsResource);
netStream.addEventListener(NetStatusEvent. NET_STATUS,
onNetStatus);
return super.createNetStreamSwitchManager(connection, netStream,
dsResource);

}

// Internals
/
private function onNetStatus(event:NetStatusEvent):void

{

var netStream:NetStream = event.currentTarget as NetStream;
if (event.info.code ==
NetStreamCodes. NETSTREAM_BUFFER_EMPTY)

{
if (netStream.bufferTime >= 2.0)

{

netStream.bufferTime += 1.0;

netStream.bufferTime = 2.0;

}

private var playbackOptimizationManager:PlaybackOptimizationManager;

b) PlaybackOptimizationMetrics: YmoAoyiletr 01dpopeg TYES AmOO0GNS HKTVHOV
pe Paon tig omoieg o alyopBupoc tov DASH maipver BéXtioteg amopdoelg yo

TNV TPOGAPLOYT TOV streaming GTiG IKAVOTNTES TOV TEPLOATIKOV.

52



package org.osmf.net

{
import flash.events.NetStatusEvent;
import flash.net.NetStream;
import flash.net.SharedObject;
import flash.system.System;

import org.osmf.player.utils.StrobeUltils;

CONFIG::LOGGING

{

import org.osmf.logging.Log;

import org.osmf.player.debug.StrobeLogger;
}

public class PlaybackOptimizationMetrics extends NetStreamMetricsBase

{
public static const ID:String = "PlaybackOptimizationMetrics";

/**
* Constructor.
k
* @param netStream The NetStream to provide metrics for.
ksk /
public function PlaybackOptimizationMetrics(netStream:NetStream)
{
super(netStream);
/I Retrieve the metadata from the NetStream

NetClient(netStream.client).addHandler(NetStreamCodes. ON_META_DATA,
onMetaData);
function onMetaData(value:Object):void

{

NetClient(netStream.client).removeHandler(NetStreamCodes. ON_META_DATA,
onMetaData);
// We assume that the asset metadata has the most accurate
value,
/I that's why we overwrite any existing value.

/I audiodatarate and videodatarate are set in kilobits. We need
to transform it to bytes.

averagePlaybackBytesPerSecond =
StrobeUtils.kbitsPerSecond2BytesPerSecond(value.audiodatarate + value.videodatarate);

duration = value.duration;

}

try
{
var sharedObject:SharedObject =
SharedObject.getLocal(STROBE_LSO_NAMESPACE);
averageDownloadBytesPerSecond =
StrobeUtils.kbitsPerSecond2BytesPerSecond(sharedObject.data.downloadKbitsPerSecond);
CONFIG::LOGGING
{
logger.qos.lsoDownloadKbps =
sharedObject.data.downloadKbitsPerSecond;

}

1
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catch(ignore: Error)

// Ignore this error
CONFIG::LOGGING
{

}

logger.info("LSO access is disabled.");

}

/I Register a NET_STATUS handler, so that we update the local
SharedObject with the new bandwidth measurement.
netStream.addEventListener(NetStatusEvent. NET_STATUS,
onNetStatus);
function onNetStatus(event:NetStatusEvent):void
{
if (event.info.code ==
NetStreamCodes. NETSTREAM_PLAY_STOP Il event.info.code ==
NetStreamCodes. NETSTREAM_PAUSE_NOTIFY)
{
if (averageDownloadBytesPerSecond > 0)
{
try
{

/I ' Update the Local SharedObject
with the latest bandwidth measurement.

var sharedObject:SharedObject =
SharedObject.getLocal(STROBE_LSO_NAMESPACE);

sharedObject.data.downloadKbitsPerSecond =
Math.round(StrobeUtils.bytesPerSecond2kbitsPerSecond(averageDownloadBytesPerSecond));
sharedObject.flush(10000);
CONFIG::LOGGING

{

logger.qos.IsoDownloadKbps = sharedObject.data.downloadKbitsPerSecond;

}
}

catch (ingore:Error)

{

/I Ignore this error
CONFIG::LOGGING

{

logger.info("lsoDownloadKbps value is not updated since LSO access is disabled.");

}
}

}

public function get duration():Number

{
}

return _duration;

public function set duration(value:Number):void

{
}

_duration = value;
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[H*

* The average download ration per second value, calculated based on a
* recent set of samples.

@langversion 3.0
@playerversion Flash 10
@playerversion AIR 1.5
@productversion OSMF 1.0

¥ ¥ X ¥ *

*/
public function get downloadRatio():Number

{

return averageDownloadBytesPerSecond /

averagePlaybackBytesPerSecond;

}

Vacka

* The average playback bytes per second value, calculated based on a
* recent set of samples.
k
* @langversion 3.0
* @playerversion Flash 10
* @playerversion AIR 1.5
* @productversion OSMF 1.0

*/
public function get averagePlaybackBytesPerSecond():Number
{

}

return avgPlaybackBytesPerSecond.average;

public function set averagePlaybackBytesPerSecond(value:Number):void
{
avgPlaybackBytesPerSecond.clearSamples();
avgPlaybackBytesPerSecond.addSample(value);

}

[H*

* The average max bytes per second value, calculated based on a
* recent set of samples.

@langversion 3.0
@playerversion Flash 10
@playerversion AIR 1.5
@productversion OSMF 1.0

* ¥ X X ¥

*/
public function get averageDownloadBytesPerSecond():Number

{
}

return avgMaxBytesPerSecond.average;

public function set averageDownloadBytesPerSecond(value:Number):void

{
avgPlaybackBytesPerSecond.clearSamples();

return avgMaxBytesPerSecond.addSample(value);

}

public function get averageDownloadKbps():Number

{
}

return averageDownloadBytesPerSecond / 128;
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public function get averagePlaybackKbps():Number
{

}

[H*

return averagePlaybackBytesPerSecond / 128;

* @private
kk /
override protected function calculateMetrics():void
{
super.calculateMetrics();
/I XXX cdobre - this needs to be refactored in order
/I to eliminate the dynamic dependency on property name
if (netStream.hasOwnProperty("qosInfo") && netStream["qosInfo"] !=
null)

{
/I HTTPStreaming content.

if (netStream.info.videoBufferLength > 0)

{

avgPlaybackBytesPerSecond.addSample(netStream.info.videoBufferByteLength /
netStream.info.videoBufferLength);

}

maxBytesPerSecond =
netStream["qosInfo"]["downloadRatio"] * netStream.info.videoBufferByteLength /
netStream.info.videoBufferLength;

if (maxBytesPerSecond > 0)

{

avgMaxBytesPerSecond.addSample(maxBytesPerSecond);

}
}

else

{
if (netStream.bytesLoaded >0 )

{

/I Progressive content
if (netStream.bytesLoaded < netStream.bytesTotal)

{

if (netStream.info.videoBufferLength > 0)

{

avgPlaybackBytesPerSecond.addSample(netStream.info.videoBufferByteLength /
netStream.info.videoBufferLength);

}

avgMaxBytesPerSecond.addDeltaTimeRatioSample(netStream.bytesLoaded, new
Date().time / 1000);
}

else
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/I RTMP Content
var playbackBytesPerSecond:Number =

netStream.info.playbackBytesPerSecond;
var maxBytesPerSecond:Number =

netStream.info.maxBytesPerSecond;
if (playbackBytesPerSecond > 0)

avgPlaybackBytesPerSecond.addSample(playbackBytesPerSecond);
}

if (maxBytesPerSecond > 0)
{

avgMaxBytesPerSecond.addSample(maxBytesPerSecond);
}
}
}

CONFIG::LOGGING
{

logger.qos.duration = _duration;

logger.qos.downloadRatio = this.downloadRatio;
logger.qos.playbackKbps = this.averagePlaybackBytesPerSecond / 128;
logger.qos.downloadKbps = this.averageDownloadBytesPerSecond /

128;
logger.qos.avgDroppedFPS = averageDroppedFPS;

logger.trackObject("PlaybackOptimizationMetrics", this);

}
}

// Internals
/!
private var _duration:Number;

private var avgPlaybackBytesPerSecond:RunningAverage = new
RunningAverage(DEFAULT_AVG_MAX_BYTES_SAMPLE_SIZE);

private var avgMaxBytesPerSecond:RunningAverage = new
RunningAverage(DEFAULT_AVG_MAX_BYTES_SAMPLE_SIZE);

private var previousMeasurementTimestamp:Number = NaN;
private static const DEFAULT_AVG_MAX_BYTES_SAMPLE_SIZE:Number

=50;

private const STROBE_LSO_NAMESPACE:String =
"org.osmf.strobemediaplayback.1so";

CONFIG::LOGGING
private var logger:StrobeLogger = Log.getLogger("StrobeMediaPlayback") as

StrobeLogger;

}
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¢) NetStreamBufferManagerBase: Awyepiletor BEATIOTO Ko SuVOpKE TIG TIHEG
tov Buffer xotd v didpkela avarapayoyng tov Pivieo. H amoctodn tov
Bivteo yivetar avé 100 frames onladn avd 4 devtepdrenta and 10 cHVOLO
SUIPKELNG TOV KO YL 0VTO M TPOETIAEYIEVN TIUn Tov dvvoptkov Buffer sivot

4 devtepdrental.

package org.osmf.net

{
import flash.events.NetStatusEvent;
import flash.net.NetStream;

CONFIG::LOGGING

{

import org.osmf.logging.Log;

import org.osmf.player.debug.StrobeLogger;

}

/**
* BufferManager is responsible for updating the bufferTime based on the NetStream
events and
* bandwidth versus video bitrate ratio.
*/
public class NetStreamBufferManagerBase
{
/**
* Constructor. Starts listening on the NetStream events.
*/
public function NetStreamBufferManagerBase(netStream:NetStream,
metrics:PlaybackOptimizationMetrics)
{
this.netStream = netStream:;
this.metrics = metrics;

netStream.addEventListener(NetStatusEvent. NET_STATUS,
onNetStatus);

}

public function get expandedBufferTime():Number

{
}

return _expandedBufferTime;

public function set expandedBufferTime(value:Number):void

{
}

_expandedBufferTime = value;

public function get initialBufferTime():Number

{
}

return _initialBufferTime;
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public function set initialBufferTime(value:Number):void

{
}

_initialBufferTime = value;

public function get minContinuousTime():Number

{
}

return _minContinuousTime;

public function set minContinuousTime(value:Number):void

{
}

_minContinuousTime = value;

public function computeBufferTime():Number

{

if (isNaN(metrics.downloadRatio) Il metrics.downloadRatio > 1)

{
}

return NaN;

if (isNaN(metrics.duration - netStream.time))

{
}

return NaN;

var result:Number;

// The bandwidth rate is smaller then the video bit rate. Let's wait a little

bit longer but provide
// continuous playback for a specified interval.
var continuousTime:Number = minContinuousTime;
if (metrics.duration - netStream.time > 0)
{
/I If the remaining time is smaller then the remaining video
// duration we'll set a smaller buffer size, and thus reduce the
wait time.

continuousTime = Math.min(metrics.duration -
netStream.time, continuousTime);

}

/I The expandedBufferTime will be computed to allow a continous
playback

var bufferComputedTime:Number = continuousTime*(1-
metrics.downloadRatio);

/I Prevent the new buffer size from being smaller then the previous
value of the bufferExpandedTime

bufferComputedTime = Math.max(netStream.bufferLength,
bufferComputedTime);

return bufferComputedTime;
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// Protected
/!

protected var netStream:NetStream;
protected var metrics:PlaybackOptimizationMetrics;

protected function onNetStatus(event:NetStatusEvent):void

{

switch (event.info.code)
{
case NetStreamCodes. NETSTREAM_PLAY_START:
if (!started)
{
/I On PAUSE/RESUME the buffer is not
reset, so don't update it.
// Set the initialBufferTime only for the first
play event.
netStream.bufferTime = initialBufferTime;
started = true;
}
break;
case NetStreamCodes. NETSTREAM_SEEK_NOTIFY:
/Il When seeking set a small bufferTime in the
beginning to allow the user to see some of the content
// before providing a bigger buffer for continuous
playback. This should prevent the user from having
/I to wait too long if he seeked to an undesired
position.
netStream.bufferTime = initialBufferTime;

break;
case NetStreamCodes. NETSTREAM_BUFFER_FULL:
if (isNaN(metrics.downloadRatio) |l
metrics.downloadRatio > 1)
{
/l For high or unknown downloadRatio
simply set the buffer to the expandedBufferTime config setting.
CONFIG::LOGGING
{
logger.info("ExpandedBuffer:.
previousBufferTime={0} currentBufferTime={1}", netStream.bufferTime, expandedBufferTime);
logger.qos.buffer.time =
expandedBufferTime;
}
netStream.bufferTime =
expandedBufferTime;
break;

!
case NetStreamCodes. NETSTREAM_BUFFER_EMPTY:

/I On buffer empty we will compute a dynamic buffer
time based on bandwidth measurement.

var bufferComputedTime:Number =
computeBufferTime();

if (bufferComputedTime > 0 &&
bufferComputedTime != netStream.bufferTime)

{
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CONFIG::LOGGING

{

logger.info("DynamicBuffer:
previousBufferTime={0} currentBufferTime={1}", netStream.bufferTime, bufferComputedTime);

logger.qos.buffer.time =
bufferComputedTime;

}

netStream.bufferTime =
bufferComputedTime;

break;

}

// Internals
/!

private var _initialBufferTime:Number = 1;
private var _expandedBufferTime:Number = 10;
private var _minContinuousTime:Number = 30;

private var started:Boolean = false;

CONFIG::LOGGING

{

private var logger:StrobeLogger = Log.getLogger("StrobeMediaPlayback") as
StrobeLogger;

}
}

d) StrobeNetStreamSwitchManager: H «Adomn avtr éyel tov peyoivtepo poro
kaBadg opiler v B v Aertovpyior tov DASH xobmg maipvel kon exteAet
SUVOULKA TIC OMOPAGELS OV OPOPOLV TNV OHOAN avomapaymyn tov Pivieo
ALG Kot TIG 0AAOYEG GTNV TTOOTNTO KoLl TNV avAALOT TOV. ZuvepyaleTat e
OAec TIg mapamdve KAAGES kot propet va tpomomonbet yuo va Bécel dpla 6TIg

EMAOYEG TTOL OPOPOVV TNV TOLOTNTO.
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package org.osmf.net

{

import __AS3__.vec.Vector;

import flash.errors.IllegalOperationError;
import flash.events.NetStatusEvent;

import flash.events. TimerEvent;

import flash.net.NetConnection;

import flash.net.NetStream;

import flash.net.NetStreamPlayOptions;
import flash.net.NetStreamPlayTransitions;
import flash.utils.Dictionary;

import flash.utils. Timer;

import flash.utils.getTimer;

import org.osmf.utils. OSMFStrings;

CONFIG::LOGGING

{

import org.osmf.player.debug.StrobeLogger;
import org.osmf.logging.Logger;
import org.osmf.logging.Log;

}

[**

* NetStreamSwitchManager is a default implementation of
* NetStreamSwitchManagerBase. It manages transitions between
* multi-bitrate (MBR) streams using configurable switching rules.

*

*
%
%
%

@langversion 3.0
@playerversion Flash 10
@playerversion AIR 1.5
@productversion OSMF 1.0

w3k f

public class StrobeNetStreamSwitchManager extends NetStreamSwitchManagerBase

{

managed.

NetStream.

/**
* Constructor.
*

* @param connection The NetConnection for the NetStream that will be

* @param netStream The NetStream to manage.
* @param resource The DynamicStreamingResource that is playing in the

* @param metrics The provider of runtime metrics.

* @param switchingRules The switching rules that this manager will use.
%

@langversion 3.0

@playerversion Flash 10

@playerversion AIR 1.5

@productversion OSMF 1.0

3k

* K ¥ ¥

public function StrobeNetStreamSwitchManager
( connection:NetConnection
, netStream:NetStream
, resource:DynamicStreamingResource
, metrics:NetStreamMetricsBase
, switchingRules: Vector.<SwitchingRuleBase>)
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super();

this.connection = connection;

this.netStream = netStream;

this.dsResource = resource;

this.metrics = metrics;

this.switchingRules = switchingRules Il new
Vector.<SwitchingRuleBase>();

_currentIndex = Math.max(0, Math.min(maxAllowedIndex,
dsResource.initiallndex));

checkRulesTimer = new Timer(RULE_CHECK_INTERVAL);
checkRulesTimer.addEventListener(TimerEvent. TIMER, checkRules);

failedDSI = new Dictionary();

/I We set the bandwidth in both directions based on a multiplier applied
to the bitrate level.

_bandwidthLimit = 1.4 *
resource.streamltems[resource.streamltems.length-1].bitrate * 1000/8;

netStream.addEventListener(NetStatusEvent. NET_STATUS,
onNetStatus);

/I Make sure we get onPlayStatus first (by setting a higher priority)
/l so that we can expose a consistent state to clients.

NetClient(netStream.client).addHandler(NetStreamCodes.ON_PLAY_STATUS,
onPlayStatus, int. MAX_VALUE);

}
/**
* @private
*/
override public function set autoSwitch(value:Boolean):void
{
super.autoSwitch = value;
CONFIG::LOGGING
{
debug("autoSwitch() - setting to " + value);
}
if (autoSwitch)
{
CONFIG::LOGGING
{
debug("autoSwitch() - starting check rules timer.");
}
checkRulesTimer.start();
}
else
{
CONFIG::LOGGING
{
debug("autoSwitch() - stopping check rules timer.");
}
checkRulesTimer.stop();
1
1
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/**
* @private
*/
override public function get currentIndex():uint

{
}

[H*

return _currentIndex;

* @private
*/
override public function get maxAllowedIndex():int
{
var count:int = dsResource.streamltems.length - 1;
return (count < super.maxAllowedIndex ? count :
super.maxAllowedIndex);

}

/**

* @private

*/

override public function set maxAllowedIndex(value:int):void

{

if (value > dsResource.streamltems.length)

{

throw new
RangeError(OSMFEStrings.getString(OSMFStrings. STREAMSWITCH_INVALID_INDEX));
}

super.maxAllowedIndex = value;
metrics.maxAllowedIndex = value;

}

/**
* @private
**/

override public function switchTo(index:int):void
{

if (lautoSwitch)

{

if (index < 0 Il index > maxAllowedIndex)

{

throw new
RangeError(OSMFStrings.getString(OSMFStrings. STREAMSWITCH_INVALID_INDEX));
1
else

{
CONFIG::LOGGING

{

debug("switchTo() - manually switching to
index: " + index);

}

if (metrics.resource == null)

{
}

executeSwitch(index);

prepareForSwitching();
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else
{
throw new
IllegalOperationError(OSMFStrings.getString(OSMFEStrings. STREAMSWITCH_STREAM_NOT
_IN_MANUAL_MODE));
}
}

// Protected
/!

[H*

* Override this method to provide additional decisioning around
* allowing automatic switches to occur. This method will be invoked
* just prior to a switch request. If false is returned, that switch
* request will not take place.
%k
* <p>By default, the implementation does the following:</p>
* <p>1) When a switch down occurs, the stream being switched from has its
* failed count incremented. If, when the switching rules are evaluated
* again, a rule suggests switching up, since the stream previously
* failed, it won't be tried again until a duration (30s) elapses. This
* provides a better user experience by preventing a situation where
* the switch up is attempted but then fails almost immediately.</p>
* <p>2) Once a stream item has 3 failures, there will be no more
* attempts to switch to it until an interval (5m) has expired. At the
* end of this interval, all failed counts are reset to zero.</p>
k
* @param newIndex The new index to switch to.
ki /
protected function canAutoSwitchNow(newIndex:int):Boolean

{

/I If this stream has failed, we don't want to try it again until

// the wait period has elapsed

if (dsiFailedCounts[newlIndex] >= 1)

{

var current:int = getTimer();
if (current - failedDSI[newIndex] <
DEFAULT_WAIT_DURATION_AFTER_DOWN_SWITCH)

{
CONFIG::LOGGING

{
debug("canAutoSwitchNow() - ignoring
switch request because index " + newIndex + " has " + dsiFailedCounts[newIndex]+" failure(s) and
only "+ (current - failedDSI[newIndex])/1000 + " seconds have passed since the last failure.");
}
return false;
}
}
/I If the requested index is currently locked out, then we don't
// allow the switch.
else if (dsiFailedCounts[newIndex] >
DEFAULT_MAX_UP_SWITCHES_PER_STREAM_ITEM)

{
}

return false;

return true;
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[H*

* The multiplier to apply to the maximum bandwidth for the client. The
* default is 140% of the highest bitrate stream.

ek /
protected final function get bandwidthLimit():Number
{
return _bandwidthLimit;
}
protected final function set bandwidthLimit(value:Number):void
{
_bandwidthLimit = value;
1
// Internals
/
/**

* Executes the switch to the specified index.

%

* @langversion 3.0

* @playerversion Flash 10

* @playerversion AIR 1.5

* @productversion OSMF 1.0

*/

private function executeSwitch(targetIndex:int, force:Boolean = false):void

{
var nso:NetStreamPlayOptions = new NetStreamPlayOptions();

var playArgs:Object =
NetStreamUtils.getPlay ArgsForResource(dsResource);

nso.start = playArgs.start;
nso.len = playArgs.len;
nso.streamName = dsResource.streamltems|[targetIndex].streamName;
nso.oldStreamName = oldStreamName;
if (force)
{
nso.transition = NetStreamPlayTransitions.RESET;

nso.transition = NetStreamPlayTransitions. SWITCH,;

}

CONFIG::LOGGING
{
debug("executeSwitch() - Switching to index " + (targetIndex)
+ " at " + Math.round(dsResource.streamltems[targetIndex].bitrate) + " kbps");
logger.qos.ds.targetIndex = targetIndex;
logger.qos.ds.targetBitrate =
Math.round(dsResource.streamltems|[targetIndex].bitrate);

}

switching = true;
switchingTimestamp = getTimer();

netStream.play2(nso);

oldStreamName = dsResource.streamltems[targetIndex].streamName;
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if (targetIndex < actuallndex && autoSwitch)
{
// This is a failure for the current stream, so let's tag it as such.
incrementDSIFailedCount(actuallndex);

/I Keep track of when it failed so we don't try it again for

/ another failedItemWaitPeriod milliseconds to improve the
/I user experience.

failedDSI[actuallndex] = getTimer();

}

/**
* Checks all the switching rules. If a switching rule returns -1, it is
* recommending no change. If a switching rule returns a number greater than
* -1 it is recommending a switch to that index. This method uses the lesser of
* all the recommended indices that are greater than -1.
*
@]langversion 3.0
@playerversion Flash 10
@playerversion AIR 1.5
@productversion OSMF 1.0

¥ ¥ ¥ ¥

*/
private function checkRules(event: TimerEvent):void

{

if (switchingRules == null Il switching)

{
CONFIG::LOGGING

{
var currentSwitchDuration:int = getTimer() -
switchingTimestamp;
if (switching && currentSwitchDuration > 5000)
{
logger.warn("Switch not complete after {0}
sec.", currentSwitchDuration / 1000);
}
}
return;

}
var bufferRatio:Number = netStream.bufferLength /

netStream.bufferTime;
var newlndex:int = int. MAX_VALUE;

for (var i:int = 0; i < switchingRules.length; i++)

{
var n:int = switchingRules[i].getNewIndex();
if (n !=-1 && n < newlndex)
{

newlndex = n;

}

}

if ( newlndex != -1
&& newlndex != int. MAX_VALUE
&& newlndex != actuallndex

)
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newlndex = Math.min(newIndex, maxAllowedIndex);

}

if ( newlndex != -1
&& newlndex != int. MAX_VALUE
&& newlndex != actuallndex
&& Iswitching
&& newIndex <= maxAllowedIndex

&& canAutoSwitchNow(newIndex)

&& (netStream.bufferTime == O |l (newIndex < actuallndex
&& bufferRatio < 1) Il (newIndex > actuallndex && bufferRatio > 1))

)
{
CONFIG::LOGGING
{
debug("checkRules() - Calling for switch to " +

newlndex + " at " + dsResource.streamltems[newIndex].bitrate + " kbps");

}

executeSwitch(newIndex);

}

private function onNetStatus(event:NetStatusEvent):void

{
CONFIG::LOGGING

{
}

debug("onNetStatus() - event.info.code=" + event.info.code);

switch (event.info.code)

{
case NetStreamCodes. NETSTREAM_PLAY_START:

if (metrics.resource == null)

{
}

else if (autoSwitch && checkRulesTimer.running ==

prepareForSwitching();

false)
{

!
break;

case NetStreamCodes. NETSTREAM_PLAY_TRANSITION:
switching = false;
actuallndex =

dsResource.indexFromName(event.info.details);

metrics.currentlndex = actuallndex;
lastTransitionIndex = actuallndex;
break;

case NetStreamCodes. NETSTREAM_PLAY_ FAILED:
switching = false;
break;

case NetStreamCodes. NETSTREAM_SEEK_NOTIFY:
switching = false;
if (lastTransitionIndex >= 0)

{

1
break;

checkRulesTimer.start();

_currentIndex = lastTransitionIndex;
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case NetStreamCodes. NETSTREAM_PLAY_STOP:
checkRulesTimer.stop();
CONFIG::LOGGING
{

debug("onNetStatus() - Stopping rules since
server has stopped sending data");

break;
}

private function onPlayStatus(info:Object):void

{
CONFIG::LOGGING

{
}

debug("onPlayStatus() - info.code=" + info.code);

switch (info.code)

{

case
NetStreamCodes. NETSTREAM_PLAY_TRANSITION_COMPLETE:
if (lastTransitionIndex >= 0)

{
_currentIndex = lastTransitionIndex;
lastTransitionIndex = -1;

}

CONFIG::LOGGING
{

debug("onPlayStatus() - Transition complete
to index: " + currentlndex + " at " + Math.round(dsResource.streamltems[currentIndex].bitrate) + "
kbps");
}

break;

}

[H*

* Prepare the manager for switching. Note that this doesn't necessarily

* mean a switch is imminent.
**/

private function prepareForSwitching():void

{
initDSIFailedCounts();

metrics.resource = dsResource;

actuallndex = 0;
lastTransitionIndex = -1;

if ((dsResource.initiallndex >= 0) && (dsResource.initiallndex <
dsResource.streamltems.length))

{
}

actuallndex = dsResource.initiallndex;
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if (autoSwitch)
{

}

checkRulesTimer.start();

setThrottleLimits(dsResource.streamltems.length - 1);
CONFIG::LOGGING
{

debug("prepareForSwitching() - Starting with stream index " +
actuallndex + " at " + Math.round(dsResource.streamItems[actuallndex].bitrate) + " kbps");

}

metrics.currentindex = actuallndex;

}

private function initDSIFailedCounts():void

{
if (dsiFailedCounts != null)

{
dsiFailedCounts.length = 0;

dsiFailedCounts = null;

}

dsiFailedCounts = new Vector.<int>();
for (var i:int = 0; 1 < dsResource.streamItems.length; i++)

{
}

dsiFailedCounts.push(0);

}

private function incrementDSIFailedCount(index:int):void

{

dsiFailedCounts[index]++;

// Start the timer that clears the failed counts if one of them

// just went over the max failed count

if (dsiFailedCounts[index] >
DEFAULT_MAX_UP_SWITCHES_PER_STREAM_ITEM)

{

if (clearFailedCountsTimer == null)

{
clearFailedCountsTimer = new
Timer(DEFAULT_CLEAR_FAILED_COUNTS_INTERVAL, 1);

clearFailedCountsTimer.addEventListener(TimerEvent. TIMER, clearFailedCounts);

}
clearFailedCountsTimer.start();
}
}
private function clearFailedCounts(event: TimerEvent):void
{
clearFailedCountsTimer.removeEventListener(TimerEvent. TIMER,
clearFailedCounts);

clearFailedCountsTimer = null;
initDSIFailedCounts();
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private function setThrottleLimits(index:int):void

{

connection.call("setBandwidthLimit", null, _bandwidthLimit,
_bandwidthLimit);
!

CONFIG::LOGGING
{
private function debug(...args):void
{
/Itrace(new Date().toTimeString() + ">>> NetStreamSwitchManager." +
args);
logger.debug(new Date().toTimeString() + ">>>
NetStreamSwitchManager." + args);
}
}

private var netStream:NetStream;

private var dsResource:DynamicStreamingResource;

private var switchingRules:Vector.<SwitchingRuleBase>;

private var metrics:NetStreamMetricsBase;

private var checkRulesTimer:Timer;

private var clearFailedCountsTimer: Timer;

private var actuallndex:int = -1;

private var oldStreamName:String;

private var switching:Boolean;

private var switchingTimestamp:int;

private var _currentIndex:int;

private var lastTransitionIndex:int = -1;

private var connection:NetConnection;

private var dsiFailedCounts: Vector.<int>; /I This vector keeps track
of the number of failures

/I for each DynamicStreamingltem in the DynamicStreamingResource
private var failedDSI:Dictionary;
private var _bandwidthLimit:Number = 0;;

private static const RULE_CHECK_INTERVAL:Number = 2500; //
Switching rule check interval in milliseconds

private static const
DEFAULT_MAX_UP_SWITCHES_PER_STREAM_ITEM:int = 3;

private static const
DEFAULT_WAIT_DURATION_AFTER_DOWN_SWITCH:int = 30000;

private static const
DEFAULT_CLEAR_FAILED_COUNTS_INTERVAL:Number = 300000; /I default of 5
minutes for clearing failed counts on stream items

CONFIG::LOGGING

{

1 private static const logger:Logger =
Log.getLogger("org.osmf.net.NetStreamSwitchManager");

protected var logger:StrobeLogger =

Log.getLogger("StrobeMediaPlayback") as StrobeL.ogger;

}

}
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Téhog apov ytioTel 0 KMOOWKAS o Tpémel va TpomomonBovV KATolEg amapaitnTeg
AEMTOUEPELES Y10 VO UTOPEGEL VO AEITOVPYNOEL 6ot To player. Oa mpémetl va
yiver oAdayn g oevbvvong ip poli pe v ddpour tov manifest file otov
Kddwa tov debug.html mwov Bpickeror o610 akero bin(eikdva 29) atnv drevbuvon
tov Server kafdg emiong ko pio pikpn oAkoyn otov k®oko debug.js mov
Bpioketon oto \bin\lib dote va punv kpatdet povo ta televtaio SO coppdvo oAAd
aneplopiota(eikoéva 30) pe vV Olypoen TOV GULYKEKPIUEVOL TUNUOTOS TOV

KOIUKA.

B debug, htm! - Enpewparapto

Apyein EncEepyacio Mopgr) MpoPoh Boffea

! DOCTYPE HEml PUBLIC "—//W3C//DTD xHTML 1.0 Str"ict//EN “hrtp: //www w3, or g/ TR/ =htm11 /o7 /xhtmll-strict. drod" > -~
<htm1hxm;niz”http://www.wz.nrg/lBDQ/xhtm'\" lang="en" xml:lang="en"» 3
<head:>

<titlesstrobe Media P'Iayback</t1‘t'le>
<meta hrrp-equiv="caonteht-Type" content="texts/html; charser=is0-8859-1" />
<script type="text/Javascript” src="libh/swfobject.js">

</scripts

<script type="text/javascript” src="lih/Parsedquerystring. js"s
</scripte

<script type="text/javascript" src="1ih/debug. js">

</scripts

<script type="text/javascript’s —
function Toadstrobemediarlayback ()

A7 collect query parameters in an object that we can
A/ forward to swrobject:

war pgs = new Parsedquerystring();
War parameterMames = pos. par‘ams(Fahe)

Var parameter
[sre: http //1‘32 168.1.66/vod/manifest. fam
autaP lay: Tal
(nntrnWBarAutDde false,
playButtonoverlay: true,
shuwv'ldeulnfoover'layomstar'tup B
javascriprcallbackFunction: nn]avascrmtﬁr'\dgecr‘eatad

for (var 1 = 0; 1 < parameternames. length; S+4) {
Var paramatername = paramaterNames%i];
parameters [parameterlame] = pgs.paramparametariama) ||
parameters [parametername] ;

%'F (paramaters. hasownProperty("logFilter")]
? osmf. player. debug. filter = parameters.logrilter;
&

e parameters. logrilter;
ducument getElementById(" '\Ugrﬂtar "J.value = org.osmf. player.debug.filter;

wvar wmodevalua = "direct"; .
war wmodeoptions = [ direct” "opa ue . "transparent”, "window"];
if (parameters. hasownprnperty( wiode"

if Cwmodeoptions. indexof (parameters.wnode) >= 0)

{

whodevalue = parameters.wnode;
)
delete parameters.wmode;

// Embed the player sSwWF:
swiobject. embedswr( v

P debug.htmi -

(Ewova 29: diadpoun tov manifest file)
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fpydio Enefspradia Mopgd MpoPodt Boffen

[if (typeof org

org.osmf. player. debug.
val

for (var i=
1

if (typeof nrg osmf ==

log =

‘undefined') { var org =
undefmed 3l org. nsmf

if (typeof org.osmf.player == undeﬁned 3 foor UsmF p'\ayar =1{k 1}

if (typeof org.osmf.player.debuy == ‘undefined’ ? { org.osmf. ;ﬂayer debug = {}; ¥
org.osmf. player. debug. filter = "strobemediarlayback”;

org.osmf. player. debug. propertyrilters = [“far1d", rtmprruupspec . "multicastaroupspec’];

org.osmf. player. debug. TogCount = 0;

function(mess

D1
rore = new RegeExp(org. osmf. player. degug.fﬂter);
war rpf: re. exec r_v‘u)esiage),

org. osmf. player. debug. TogCount++;

'\1.1nnerHTML = org. osmf.player. de

11 document. craateE1ement(
'\ngcnunt + ". " + message;

var div = document, getelementsyI1d(” %Dgs i
//div. appendchi1d(17);

insertBeforeli, div.firstchild);

}f (div.chiTdnodes. Tength=500

div. removechild(div. Tastchild);

if (m ==
1
return;
.
Eet‘r"\meuut
fuﬂctim(){
war
div.
i3
T
s 1
bH
i
Urg.usmf.pTa)W(gr.debu? logs =
var Tines o

functi Un('\ DgMegsages){

mMessages. split] 4
?('\mes length; T++)

i
¥
org.osmf. player. debug. track
SETTImeout
functi

on(){

var

org.osmf. player. debug. Tog(1ines [11);

= functiongissi{

tvps Jes.split(ads");
vp3
Cuar 1=0; i<kvps.length; ++)

kvp = kwps[il;
var kv = kvp.split("=

3

(Ewova 30: angpropiota cupavro)
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[ © actbe Flsh Hedia servar W
€ C A | ©192.168.4.254

For quick access, place your bookmarks here on the bookmarks bar. Import bookmarks now. ..

FLASH MEDIA SERVER

SECURE VIDEO EXPERIENCES
CONSISTENT ACROSS DEVICES

Thank you for installing Flash Media Server to help deliver and protect your video experiences.
Use this page to test your server installation and as a gateway to learn more.

Launch Flash Media Administration Console

Check for Updates

Current Frame Rate (30) FPS

|

g

ER

HDS Single Bitrate

P Muitiple Bitrate

P Single Bitrate

P Muitiple Bitrate

P »  Single Bitrate
on2/uss | ol O ok & g

SAMPLE APPLICATIONS
AND WHITE PAPERS GETTING STARTED

-]
Easy o use media player that requires no client Everything you need to know about Flash Media
development, just configure it, add your manifest file and Server 4.5,

«BHHOKEBD M 554w

tart| (3} & @ € mi,:‘i‘ € Adobe Flash Media 5

(Ewova 31: Flash Media Server 4.5)
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|/ © strobe vedia Plashack \

=l

L C A | © 192.165.4.254/binfdebug.html
Far quick access, place your bookmarks hers on the bookmatks bar. Impart bookmarks now...

Build 1.6.1 for Flash Player 10.1
WIN 1T 235

Stream state: playing

Video Quality Control
Switch Mode: Auto

http:i182 168 4 254/hds-wodffish_ 512 fdw - 512kbps (352px = 288px)

http://192.168.4.254/hds-vodfish_756.f4v : 756kbps (352px x 288px)
bttp152 168 4. 254/ hds-wodffish 1024 v . 1024kbps (352px x 288px)
bttp:i182 1684, 254/hds-wod/fish 1280.8v : 1280kbps (352px x 288px)
http:i182 168 4. 254/hds-wodffish 1536 v - 1536kbpe (352px x 288px)
http:/152 168 4. 254/ hds-wodffish_1792 fdv - 1782kbps (352px = 288px)

logs (the last 50 lines). New logs will be displayed if they match:

IStrubEMed\aF‘\ayba:k

14, Wed Jun 6 2012 05:49:55 PM [INF O] StrobeldediaPlayback Switch complete, Previous (index,
batrate}=(0,512). Current (ndex, bitrate)=(1,756)

4

Press F11 to make the browser window enter/ext fll screen. = |

Key Statistics

duration 19956
currentTine 1516
dowmloadRato 1:25
dewnloadEbps 869.42
playbackbps 697.82
IsoDownloadE bps Nall
EMOLY 3945
droppedFrames 12
avgDroppedFP3 3.60
streamType recorded

Dynamic Streaming Info

ndex
numDynamicStreams
currentBitrate
previousSwitchDuration
totalSwitchDuration
dsSwitchEventCount
avgSwitchDuration
currentVerticalR esolution
bestVerticalResolution
bestHonzontatalR esolution
targetBitrate

targetIndex

PlayhackOptimizationMetrics

756
4875
4875

4875
288
288
352
Nall

averageDownloadBytesPerSecond 11128576

e ARDE 24N

distart| 3 @@ € 0 @ & strobe Media Playback - ...

(Ewova 32: StrobeMediaPlayback debug player)

averageDownloadEbps 269,42
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[ © swrone veda payback paver

& C A | © 192 168.4. 254 binsetup heml Y A

For quick access, place your baokmarks here on the baokmarks bar. Import bookmatks now...

Strobe.swf Setup page

1. Change your flash vars

r— Embed parameters

source [http:##192. 156 4 264/bin/StrobeMediaPlayback. suf

width [a70

height e

Wi [direct (default) =l
— Flash Yars

sre [nttp:#osmf.argiconfiguratorivideos/strabe. fiv

canfiguration |

skin |

poster |

L

posterScaleMode  [inherited from scaleMode (default)

endofvideacverlay |

streamType [liveOrRecorded (default)
loop [false (defaul)
autoRewind [false (default)
autoPlay [false (default)

playButtonoverlay  [true (default)

scaleMade [1etterbiox (default)

enableStagevideo  [true (default)

controlBarMads [docked (default)

L Ll e L e L e ] ]

controlBarAutoHide  [true (default)

controlBarAutoHideTif

volumne |

audioPan |

muted [false @efaul) =]
clipStartTime |

clipEndTime |

backgroundCalar |

I— Plugins ‘
olugin [hane -l

Aistart| [} @@ € B2 [ € Strobe Media Playbac... &

«BlHKED N 2w

(Ewova 33: TTapdapetpor StrobeMediaPlayback debug player)
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Adobe Data Model - orders /orders_sample.fml| - Flash Builder - /Users/dcooper/Documents/Adobe Flash Builder Beta

| |35-0- Q- Q- |

&g | 8-

EY EaCvs Reposit...

Adobe Data ... [l Flash

5 Navigator 2% | | B

5 ¥ = 0T users2.mxmi

=] UserForm.mxml ‘ o ordersfml | *orders_sample.fml 22 ‘

=0

2% outline 22 =)

(3 orders r\

(G bin-debug
(= htmi-template

! [&] Source |

100%

Desisn] & | | zoom

e—

| LCDS (localhost)
[] java:/comp env/jdbe fordersDE
(= Tables
8 PUBLIC ORDERLINE
ORDERLINEID (INTEGER) re
QUANTITY (INTEGER)
STOREORDER (INTEGER)
PRODUCT (INTEGER)
8 pusLIC.PRODUCT
3 puBLIC STATUS
8 PUBLIC STOREORDER
8 puBLICUSER
(= Views
(= Synonyms
(= System Tables

C y rar

R [=] OrderLine

[Z] Product
productid
description
# price

[T] productName

orderLineld

5] product

OO0 Expesionfulder

dateAdd('d', 5, orderDate)

HEXOHEHEENEODIDREOBIEAE

» (= Emities createDate
(= Services createDateUTC
¥ (= Built-in Functions
3 Collection dateCompare
4 Conversion dateDiff
J DateTime datePart
@ Math datePartUTC
@ String dayOfweek ’
dayOfvear 3

Az lnblonth b

[Z] storearder
[#] orderNumber
o] expressShipping
['al gift
[Tl gift

& true

[T giftNote

(5] orderbate
|5 shipDate
(5 status
) orderLines
validShipDate
[ missinglorderDate)

& false
[ expressShipping
@ true
orderNumberStyle
& false orderDateStyle
{ [T deliverByDate expressShipping$
[} numOfProductsinQrder statusStyle

|5 totalPrice validShipDateStyle
deliverByDateStyle
expressDeliverByl
shipDateStyle
numOfPraductsSt
giftStyle

sumStyle

o services |, Styles 52 [gp = = O

I Properties £2 | Adobe LiveCycle Data Services 3 PRERELEASE 3| = = B |2 problems 22 =8
Property: deliverByDate Built-in f 0 tems
Description
General ID Property
i dateAdd ‘
Annotations |
Name deliverByDate
date dateAdd{"Datepart®, integer, date) =d |
Type: Thi 5 4
L Y T
Value expression ‘P ()
(cneck ) (cancel ) o)
style expr |
.
Mapped by : . o
io |
. .
(Ewova 34: Adobe Flash Builder 4.5)
< 0 Ywohoyiotric uou ‘Ll@
Apgeio  EncEepd Adobe Media Encoder a.
Forma
Export Settings
¥ Export Settings
v Summary
AenTopEpeeg|
0 Ynohkoyiotri -03:20"
hicehag s 00;03;20;00
Filt wideo
¥ Basic Video Settings
Time:
|

(Ewova 35: Adobe Media Encoder CS5.5)
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€« C M @ 192.168.4,254/0d/marifest. fam WA

For quick access, place your bookmarks hers on the bookmarks bar. Import bookmatks now...

This 2L file does not appear to have any style mformation associated with it. The document tree 15 shown below.

w<wanifest xmlns="http://ns.adobe.con/L4m/2.0"s
<haseURLxhttp://192.168.4.254/ hds-vod/</baseURL>
<media href="fish 512.f4v.f4n" hicrace="512"/>
<media "P56"/ >

<media 104"/ >
<media 1280"/ >
<media B 15367/ >
<media href="fish 1792.fd4v.fdm" hitrate="179z7/>

</manifest>

Wistart| 3 @@ © 0 @ & 192.168.4.254/vod/m... « Bl YK EON ssew

(Ewéva 37: manifest file)
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