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Evxaplotieg

Yotepo amd o mopela wévre kot mAéov etV oto Turpo Mnyxovikodv H/Y,
TnAemcovoviedy kot Aty tov Havemotnuiov Oecoaiiog oAokAnp@vovTat ot
TPOTMTUXIAKEG MOV OTOULSEC Ue TNV eKTOVNOT NG TOPOVoOC SITAWUATIKYC
gpyaociog.

Oa Mdsda, apxkd, va evyxopotijom Ogpud Tov k. KatooPouvidn Iwdvvn,
Avaminpwty Kabnynm tov Tufjuaroc Mnyxovikedv H/Y, ThAemovovidy kat
AxtOowv, xoplo emiPBAémovta ¢ SMA@PATIKAG gpyaoiag Hov, i TIC XPHOIEG
ovpPovAée Ko VTOdelelc Tov KABDOG KAl Yy TNV OPEPLOTN EUTIOTOOUVI] TOV
emédelle 0To TPOOWTS POV KATAE TNV EKTOVNON TNG SUTADUATIKHC HOV gpyaciag.

Evxapoted emiong tov ovvemPBAémovra g epyaciog pov, Kabnyntj tov
Tujpoarog Mnxovikedv H/Y, Tnhemkovadviodv kat Aiktowy, k. ZtapoUAn T'edpylo
yoo v xaBodriynon tov. Kabodg kat Tov k. James Kim, punyoavikd g Blopnyaviog
omv Kopéa, mov omipie ) Simdcopartikn pe cugfouvléc kou eumelpia.

Aréd xapdide Ba fleda va evxaplotiow Tov K. Anuitpn ZuvpieAn, vroyriplo
Awdéxtopa tov Turuaroc Mnxavikedv H/Y, TnAemkotvevidov kot Atowv, yio v
TOANUTIUN  OVV&pOU] TOL OTO TPOYPAUHOATIOTIKG OkEAOC NG  OUTAWUATIKIC
gpyaoiag, 6Tote VTS HTAV ATAPAITNTO.

TéNog, evxaploTd Oeppud TNV OKOYEVEIR MOV YIO TNV AUEPIOTT CUPTAPAOTOOT) TOV

pov Tapelxe SAQ aUT& TA XPOVIA Y TNV OAOKAP®OTN T@WV TPOTTUXIXKGV
OoToVSWV HOoV.

2TIC OWKOYEVEIEG UOG
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Iepmim

Ti¢c Tedevtaleg Sexaetieg ol e€elifelc 0TO XWPO TV VTOAOYIOTOV KL TNG
kavotTag yioo petddoon mAnpogopiag etvar tepdotieg. Ot xprioteg €xouvv
avtAngOel 6Tt 0 MPOoOoWMIKOG TOVg LTOAOYIOTHG amotehel piat WOAD duvvarr
unxovt]. Amdppola autoV efval 1 ouveXOUEV] QTOUTNON YIX EQAPUOYEC KAl
gpyoeia Tov Tov StevkoAUvouy kat Tov Staoked&ovv.

Zmv moapovoa SIMAGUATIKY gpyaciot €ytve o mpooTdOeior vAoTomong
evéc Aoylopwoy mov Oa petadidel aovppoato oe évor tomikd Siktvo ofjua
avoAoyikric TAedpaonc. Ltéxo¢ AjYng, Tov OHUATOG, ATOTEAECE 1) TAXTPOPUA
TV pocket pc, vroloylot®dv Toémng. Ouwe ot xprioteg uropovv va Sovv 1o o
kot péow evog omowvdimotre &Aov vmoloywoTr, apxel auTéc va  etval
eodlaopévog pe Tov windows media player ¢ Microsoft.

270 TPWTO KOUPATL TNG SIMAWUATIKYC gpyaaiog avapépetal 1 Stadikaoia
™¢ vAomomong. To VAS xou to Aoyoukd mov xpnooromdnke. O avayvadotng
Oot épBetl oe emaer pe Tow TpoPAUaTa TOL LTHPLAY OAN& KAl e TIC AVCEG TOV
560NKav, av TEAKE avTd TV EPIKTO.

210 8e0TEPO KOPPATL, OTO TaPAPTNH, Ppioketat 1 Oewpia. Avodvovral
Baowéc évvoleg mov amotéhecoy Tl gpyalelot TN VAoTOMONG. EnpovTiKOTEPO
Tuipo amotedel 1 avopopd oto epyalelo ™ Microsoft, mwov ovoudleral,
DirectShow.

Téhog yivetauw avagopd ot PBPAoypapia mov xpnouomounjdnke xou ot
XPOOUC SIKTLAKOUE TOTOVE TOV ATOTEAECAY OTUEID AVaPOPEC.

Koy Siooxédaon.
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EEOITAI>MOX

['ou v exmévnon e SImApaTkic epyaoion xprpomomonkay Ta TopoKETo:

o  Dopnréc vroroylotic Macbook 13,3 e emetepyoot Intel Pentium Core 2 Duo
2,0 Ghz, 2 Gb RAM - 667. To Aetrovpyikd oVOTNUA TOV XpNOHoToidnke oav

Béomn frav Window XP SP3 professional edition.

e To Aoylouxd mov xpnouomounjOnke etvat:

o Visual Studio 2005 with SP1 — C/C++
Microsoft Framework 3,5
Microsoft Pocket Pc SDK 2003
Microsoft Embedded Visual Tools
Microsoft Mobile sdk 5.0, 6.0
Direct X SDK 2007
Windows Media Encoder 9 series
Windows Media Encoder 9 sdk
Windows Media Format 11 sdk
Windows Media Player sdk
Windows Media Player for pocket pc sdk
Intel UPNP tools

0O O 0O 0O 0O 0O 0O O O 0 O

e Pocket pc 2003 HP iPAQ — hx4700
o window ce 4.21
o Prossesor -Intel PXA270 ( Arm processor )
o RAM -64MB
o Panel : 640 x 480

o  Aéxtne mAedpaonc : Crypto DivaFm (USB)
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2TOXOX

Zréxo¢ ™C eXTOVNONC ™G SIMAGUATIKNG EPYAT{OC ATOTEAEl 1] ATOCTOAN
onfparog mAebpaonc and vroloytotr desktop / notebook oe pocket pc pe xprion
Tov upnp stack, ywx amopuyr pvuicewv ard to xprjot. EmmAéov, Suvardémra
TOV XPHOTN yIX XEPOHO PooIK@V AEITOUPYIOV TOL 8ékTn TAedpaone péow Tov
pocket pc.

1. Signal Capture
1.1Graph Editor

Apxix& mpémel vaw umopéoovpe vou Tépovue To ofjua Tov déxetan o Séxtng
Kat va To Staxxeiptotovpe. Ta windows, péow tov DirectX, kot mo ovykekpipéva
péow tov DIRECTSHOW poag Sivouv avti m Suvvarémra. To mopamdve
amoteAel éva TOAD duvard epyceio mov Baciletat oV yevikOTEPT GINOCOPIX TOV
component programming. AeNTOUEPEIEC OTO TAPEPTNHCL.

Xpnopomotdvrag Aomdy To epyaAelo avutd UmopovlE, O TPWTN PAOT), V&
evromioovpe to &éktn. Na x&vovpe Ti¢ Paotkéc pvbuioelg xat v dovpe k&moto
KavéAL ITapaxdre @aivetat To ypdenua mov mpokvntet otov Graph editor.

T{ onpaivet 6pwe to Tapamrdve ypdenua?
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Ta ovrikelfpeva owtd mwov potklovv pe MKPE KOUTAKIN amoTeENOVV To
COMponents tov cvotrpatoc. A¢ Tt dovpe évar mpog éva. Ildvw aplotepd
PAémovpe To avtikeluevo Tov Séktn. Méow awtov kat Tou interface mov mepiéyet
UTOpOVUE VO OULVTOVIOOUUE TO &EKTN KAl VO KAVOUME ONeC TIC AmOPAITNTEC
pvOuioelg, . AxpiBodg amd kd&tw Ppioketatl o avoroywds Séxtne fxov. Avtdg
Séxetou akarépyaota dedopéva 1jxov amd Tov avOAoykd SEKTN TNAEOPAOG, TOL
emeCepydleTal kau T oTéAvel 0To xbar.

To xbar Ba pmopovoape va movue 6Tt amotelel TNV evEI&UeoT) TAATEOPHC
™G ovokevric. Etvat awtd mov SiaxepiCeton i pmadvet ko ( Byaivel amd avtr. Ot
TPEIC AVTEC CLOKEVEC ATOTEAOVY TO Paokd Séxtn mAedpaong. IIpoypapuatioticd
QUTH TOV PG eVOLOPEPEL TEPIOCOTEPO OTN AP TOV OTUATOC EfvVOLL | CLOKEL
capture. Avtr efvau vrevBuvn yix ™ Afn Tov orjpatog Tov Bot pag emTpéel OTn
OLVEXELX TNV ETELEPYOTIX TOV KAL TNV ATOOTOAT] TOL 0TO SiKTLO.

ITAéov €xovpe To ofjpa TG TAEdpaonG oTa xéptax pog. Mmwopovpe Aotmdv
VQ TO XEPIOTOVHE AVAAOYX KO VO EXOVHE TO EMOVUNTSO ATOTEAETHAL.

Iopatnpovpe 6Tt petd To orvTikelpevo capture, va TOUUE OTL TOL AVTIKe(MeEVQ
avtéd ovopdlovrat eAtpa, vdpxovv dvo Sadpouéc. H mpdtn emelepydletat to
Bivreo xou n SeUtepn emetepydeTou TOV 1)X0.

AxolovBodvrag ) Stadpopr] Tov Pivreo Bpiokovpe Ta e€ric pATpa :

o Smart tee : Aerrovpyel oav SokAadwTg, divel To (Blo orfjpa TaVTOXPOVAL TPOC
6Aec TIC aTevBvoelg dtvovrag éupaon, lossless, omnv SlakA&dwon mov k&vel
capture

o avi decompressor : @ATpo oL avodaBdvel va amokmSikoTowjoel TO stream
TuTov avi ( AudioVideolnterlaced )

o VMR : tedevtaiov tOmov video renderer Twv windows, video display

o TvCap.wmv : @iAtpo oL avodouPdvel To pOAO TNG CUYXWVEVOTC EKOVAG KO
fxov Omw¢ emiong kot TV pOA0 ¢ Kwdomolnong kot TeAk& TV
amofrikevor] Tov cvuTieopévov ofjuatog oe apxelo. Oa pAoovpe AVOAVTIKA
TAPAKAT® YO TT) ONpaciot auToL Tov PATpOUL.

Axolovbodvrtac ™ Stadpopn tov fxov :

o ACM wrapper : emupémet ota codec WOV  XPNOWOTOWVV  TOV
AudioCompressionManager va cupmepiingBovv oto ypdonua.

o TvCap.wmv : 6T®C KA TAPATAVE®.

Zg mPdTN P&on €xovpe xoToPEpel Vo SUIOVPYHOOVUE éva YPAPNUOL TOU
Séxerat onjua Aedpaong, to eupaviCel oty 086vn Ko T0 amodnkevel oe éva
apxelo. Ilov mpémet Ouwg va emikevTpwbovpe amd edw kot kétw? Ilok @itpa
etvat awté oL XpetdleTat va SIaXEPIOTOVUE YIOL VOL TETUXOVUE TO OTOHXO HOG?
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Ta @i\tpa mov xpelaldpaote kot o efetdoovpe Tapoakdre efvan : Analog
TvTuner, TvCap.wmv ( WMASF writer — windows media advanced system format
writer ).

1.2 Analog Tv Tuner

O avohoyikég déxktne mAedpaone amoTeel TOAD ONUAVTIKG KOPUATL TOV
ypdepov. Etvaw 1o @Atpo mov pog emirpémel va éxovpe mpoofaon OTO O
mAebpaong. Etvat duwe téco amhé?

DiBcom BDA Analog TV Tuner (Dev1 Path2) Properties

TWTuner Property Page |
~Channel—  Country—— -~ Tuning Space 1 1 Tuning Mode
|4 :| |30 |0 v |
1 2 3 — Status ~Video Standards ———
4 5 6 Unlocked _ PaL_B
7 18 L 91 | tput [NTSC_M ~|
0 Enter & NP~ prrs Frequency
2 Yideo: 48250000
AueTune | ||~ Cable fudio; 53750000
OK | Cancel | Apply | Help

Mopamdve BAémovpe autd oL amokaAeTat property page evog gidtpov. Ti pag
Seiyvel? Zm oeAida avt, Tov amotelel koppdtt Tov interface Tov déktm, vrdpyovv
OAe¢ ot amopaimreg puluioeic mov TPETEL VAU YIVOUV ®OTE VAU UTOPOVHE VA
TAPOVE EIKOVA.

Apxi& @aivetan 1 emAoyr] KavoAoV. ZTo0 ToPAPTNHA VTEPXEL avapop&
Yl To VTEPX®V KABEOTOC KAVAMDV KAl VTIOTOIX®V oLuXVOTHT®V otV EAAGSa.
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IToAD onpavtikd efvor va €xovpe TIC owoTéc pubpioelg oe OAa T kovTaKIA, SNAadH
oto country BaCovpe 30, omv eicodo ( input ) emAéyovpe cable, oto tuning mode
emAéyove tv kat oTo video standards —ntsc_m.

H diadicaoio avtr yiverat pe xprion xaddka C++ oe wepPdAAov visual studio.

// This call sets the Mode of the tuner in receiving TV

hr = pTvTunerFilter->put_Mode( AMTUNER_MODE_TV )

// This call enables receiving signal from an antenna

hr = pTvTunerFilter->put_InputType( 0, TunerInputAntenna );
// This call sets the appropriate CountryCode, right frequencies
hr = pTvTunerFilter->get_CountryCode(&pCountryCodeGR);
// This call tunes the tuner and stores the channels

hr = TvTuner->StoreAutoTune();

// Tune to ET1(22) - Volos area

hr = pTvTunerFilter->put_Channel( (long)22, -1, -1 );

[Mapamdve PAémete éva amOOTAOUA KOSIKA TOU KAVEL QUTR TOL
meptypdpope. AnAadn, agpov éxovue amokmoel TpdoPaon ot geAida BoTiTmV
Tov Séxtm, opiCovpe ™ x@pa kat OAeg TIC GAAeg TopapéTpovg, Ppiokovue T
KOVAAIQ, CUVTOVIOHOC, KOt EMAEYOVHE QUTO TTOV EMOVHOVE.

Kamov €8 éyovpe telewdoet pe ti¢ Paowéc pvbuioeic tov Séxtn. Oa
xpewxotovpe Tavéd Tto interface aurov Tov @iAtpov? H am&vmon etvau
omwodnmore!

K&Be @opé mov Ba xpetdleranr va al&Eovpe xavéAl 1) va caAAGEovpe
KATOIX TOAPAPETPO O TO KAVOUHE HECK® CUVOPTHOEDY TOV HOG TAPEXEL QUTO.

1.3 WM ASFWriter

To ovykexpévo @idtpo amotelel T0 ToO oNuaAvVTKG o™V OAN Slaxdikacia
kdikomomong kot amwootoAic TV dedopévev. Koppdrt tov media sdk toov
windows poag divel ™ duvardémra va Sdoovpe ¢ eicodo §vo poig, pia Bivreo kat
pioe xov, xou awtd avodapPdvel v KwdIKOTOMON KoL TN ovyx@vevon. Ag
TAPOVHE OUOG TAX TPAYUATA UE TT) OEIpd.

Apxix& mpoobétovpe To @iATpo oTO YphPo. Avtd pmopel va yivel pe xprion twv
ovvaptrioewV Tov CaptureGraphBuilder? interface 6ow¢ Qaiverat ToapakdTo:

// Setting the output stream destination to a filter

hr = pCaptureGraph->SetOQutputFileName(&MEDIASUBTYPE_Asf,
L"C:\temp\stempdir\\TvCap.wmv",
&ASFileWriter, &pSinkFilter );
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TvCap.wmv Properties

ASF Dptions ]
Profile:
IWindows MediaVideo & for Local Area Network [25 v
¥ Index File
Deinterlace i
Inverse Telecine [
[ MultiPass
OK Close Apply Help

H mapamdve ocvvdpmon maipvel téooepa opiopara. To mpodto opilet Teov
Tomo TV dedopévev mov Ba xepwotel To @iAtpo. To Sevtepo xabopilet TO
povormdri oto omolo Oa amobnkevtel To apxeio cAA& xau To dvopa awtov. To Tpito
Kot Tétapto Oplopa amotehovv deikteg oe Svo interface, autd TOL PiNTpPOL
gyypagéa Kot avtd TV @ATpoVv Tov déxovral dedouéva, eINTpa «vePOXUTEC».

Méxpt ottyuric €xovpe katoépel vou TEPovpe Tar Sedopéva Kal var T
otelovpe ot éva apyeio xwdikomomuéva oe poper] wmy. Ilio ovykexpiéva, 1)
Kodikomomon efvaw wmv8 - WMProfile V80_255VideoPDA 1O évopa tov GUID.
Zroxog efvat va exkmémpovpe awtd 1o orjpa oto ethernet omdTe KAt oL XPHOTEG VoL
pmopovy va k&vovv download.

Kodovpe Aomdv  &vo  axdéun oavrikelpeva, WriterNetworkSink &
WriterPushSink. To mpddto avohapfdvel va xévet TI¢ amapaitreg pubpioec oto
Sixtvo xat o devrepo avodapPével v amrooToAr] Twv dedopévav ato diktvo.

// Set the sink port for the url

DWORD PortNum = 8080;

hr = pWriterNetworkSink->Open( &PortNum );

// Set the host URL, the function returns the url itself, cool haa..
hr = pWriterNetworkSink->GetHostURL (hostURL,&lengthURL);
// Give the network protocol for transmition

hr = pWriterNetworkSink->GetNetworkProtocol(&protocol);

// Set the maximum clients

DWORD MaxClients = 10;

hr = pWriterNetworkSink->GetMaximumClients(&MaxClients);

10
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Ag doVpe pe ) oep& TV kOdka ov divetat. Opifovpe v TéHpTA EMKOIVOVIOG,
SnAadr mv méHpTa péoa amd v omola Ba yiverau 1 amwooToAr] Kot 1 TopoAaBi
TV dedopévay. Ofétovpe v mopTa avty va eivan 1 80 yir va umv vrdpyovv
TPOPAHATA e TO AVAXDHA XOPOAEinG. TN ovvéxela (nTovpe amd To AeITOVPYIKO
ovotua péow e evioAric GetHostURL va mepdoet v ip Tov vmoloylotr) otng
TOUPAPETPOVC NG EPAPUOYNHC MOg, opiCovpe To TPpwTékoAo Tov Bélovpe va
xpnowomoujoovpe, HTTP, xau 10 péyloto aplbpd medatodv mov Pmopovv va
oVVOEOVTAU OTO GUOTNHAL.

To dixtvo éxel pvbuiotel. To poévo wov BEAovpe TAfov efvat va otehovpe TaL
dedopévar oe avtd. Tn dovAeld avt) avodoapfdvel to dedtepo amd T SVO
avtikeipeva ov eidope Tapamdve — PushSink.

[Ipémet oto onueio awtd va avagépovpe dvo évvoleg : PUSH, PULL. Me
Siadikaoia push avagpepdpooTe oTar AVTIKE(PEVA TTOV OTTPRXVOLYV, K&vovy upload,
Sedopéva oe éva stream. Avtd pmopel va eivat amd éva avTikeipevo oe éva Ao 1
oto diktvo. Amé v &AAn mAevpd pull onuaivel Taipvw/ Tpafdw dedopéva amd
évo stream.

// Connect to the host url
hr = pPushSink->Connect(hostURL, NULL, true);

Me ™v evroAqj ot Aépe oy epopuoyr] Hag va ovvdebel ot dievbuvorn mov
oploape mponyovpévme kat va apxioet va otédvet dedopéva. Tehewdoape Aomdv?
‘Oxt. INari dpeg, T Aelmer?

‘Exovpe pubuioet to diktvo kau éyovpe Sdoel eVTOA] OTQ QVTIKEIMEVA HOG VO
otéAvovv dedopéva oe avtd. ITadg Ba Tdpovy duwe Ta dedopéva?

Téhog, mpémel va Snpiovpyrjoovpe oTo YpAPog Hog HOVOTTATL TTOL Vo odnyel
Ta Sedopéva Tov €xovv yivel capture amd Tov avoloykd Séktn tmAedpacne oTa
avtikelpeva NetworkSink xau PushSink mov oényovv omyv arootoAr oto diktvo.

Méow Tov interface Tov asf writer propovpe va amoxtjoovpe Tpéofaon oe
évae MONO  onpavtikd  epyadelo  mov  Aéyetaw  IWMWriterAdvanced2. To
ovykekpipévo interfase emrpémer v mpooBrkn 1) amadowpr] «VEPOXVTOV» OTO
ypéepo.

// Remove all the sinks

hr = pWriterAdvanced->RemoveSink(NULL);

// Adding sink to the network

hr = pWriterAdvanced->AddSink(pWriterNetworkSink);
// Adding sink to the push sink

// Pushing the data to the server

hr = pWriterAdvanced->AddSink(pPushSink);

11
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H mpodm ypoppun xkddxor k&vel pioe ToAd onuoavtiky Aerrovpyia. Agatpel
OAec TI¢ Stoxetevoelg amd To ovotnua. AnAady?

Awyétevon etvat ) Siadkaoior kara Ty omoia dedopéva oTéAvovTal og éval
avtikelpevo mov éxet tnv 8dTTA TOoL vepoxUT, sink filter. Avtéd To avtikeluevo
ovvifwg elval xdmolo apyelo 1§ To SikTvo. XtV TEPIMTWOT Hag oTdXOG eival 1)
amooToAr] dedopévav ato Siktvo. Edape duwe mapamdve 6Tt yix va yivel oavtd
TPETeL Vou SUIOVPYHOOVHE TO apxelo Kat oTn ovvéxelx vor otedovpe Ta dedopéva
oto Siktvo. Av B&Aovpe Aomdv 0 Ypdpo va tpéxet O Snuovpyndel éva apyxelo
OV Dot PeYOAGVEL CLVEXEIX 08 XOPNTIKOTNTA. Mn amodextd, éva Tétolo apxeio Oo
umopovoe va odnyfoet og xopeopd e MvrunG. Yrépxet tpdTog var emAvdel To
TPOPANUa? Quokd. Apapovue OAeg TIC S10XETEVOEIG KAt TPOCHETOVHE QVTEG TTOV
pag evolapépovy pioe Tpog pio.

‘Exovpe Noon 10 mTpéPANUA TOL OLvVEX®C avEavOuUevoy apxelov, TP
ypoppy kdka, xat ot ovvéxela Tpoobétovpe Tic SloxeTevoelg TPog To SikTvOo,
SevtepT KA TPITN YPOAMUUT KOSIKA.

Eipaote, emrédovg, oe 0éomn v ouVEECOVHE TA KOUUATIOL TOV YPAPOL Kl
va matjoovpe to play. Otav 1o xdvovpe awtd apxiCet vou exmépumere O O
Stevbuvon Tov €xovpe oploel TAPATAV®.

12
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2. TIME DELAY

EextvadvTag 0 Ypdpo SamoTOVOUHE OTL TO OTUAVTIKOTEPO TPOPANHAL gfval 1)
kaQvotépnon. Tl evvoodpe pe v évvolr kabvotépnon? Kabvotépnon, oe pio
Sadikaoia broadcast, amotehel o xpdvog wov xpetdletat 0 XpOTNG Yot Vo Tpet
Ta dedopéva oty 006vn amd TN OTIYUr] TOV TATAUE TO KOVUT( ATOCTOANG OTOV
QTOOTOAEQ.

270 TOPEPTNHA VTTAPXEL AVOALTIKT] TTEptypopel Twv Xpdvwv kabvotépnong
KO TWC oTOl TPOKVTTTOLY.

Tpewg etvan ot Paowkéc mnyée xabvotépnong. O xwdwomomtig, o
ebumnpeTTI¢ Xou 0 player 0to KOUPATL TOL TEA&TT).

2.1 ENCODER - xwdixomommig

H onpovticdtepn Sopr tov ypdepov. To avrikeluevo avtd avohapfdvet Tnv
kwdomoinon Tev dedouévwv Tov malpvel o ypdpog. To cvomua, dTwe eldape
TopATAvVe opilet évav evoAakTikd TOTO Kdkomomong. Asv eivo Opwg o
emBountéc. To mpwTéKOAO TOL XpnooTolETan efivot To wmv8, v VTapxeEL
Siabéopo 1161 to wmv9, 1o péyebog e ewdvag efddov efvat pkpodTEPO amd TO
OVOLEVOHEVO KL TENOG KO ONHOVTIKOTEPO elodyet oto ovotmnua éva buffer delay
™C TéEewe TV 5 SevTepONTTTROV.

H \oon épxerat and v G ™ Microsoft. Ané to dadikrvaxd Témo NG
Slag xarefdlovpe to maxkéro tov wmencoder, windows media encoder. Exel
meptExovral ot BPA0OKeG Y TV Kavovpla k@dikomomon kabog kot o window
media encoder editor. 'Eva moAv xprioo epyodeio pe ™ Poribeix tov omolov
Snuovpyovpat to profile wov epelg emBLPOVHE KO TO POPTOVOHUAL OTO Writer.
Mopaxdre avapépetoun 1 Stadikaoia pe ) oepd:
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9 tv_live_cap - Windows Media Profile Editor

General | 762 Kbps |

Name: |LiveT vCapture Import... |
Description: | Expott... I
Language: |English (United Kingdom| [en-gb] E
~ Media ez
WP Mode Codec

¥ sudo  [ceR | [windows Media Audio 3.2 =~

W vides  [ceR | [windows Media Video 3 |

[ Script
—Target bit rates

768 Kbps (763000 bps) Add..

Edit
Delete

Video format: " NTSC [29.97/30 fps)  PAL (25 fps) * Custom
[ Allow interlaced processing W &llow nonsquare pikel output

Save and Close

Cloze

Help

Zmv mpedT oeAida Tov encoder editor emi\éyovpe Ta facik& oToxeld TOv
mpo@\. Autd Ba daxepCetan Bivreo xat 1jxo, pe otabepd pvduéd bit ( CBR ), xat Ba
10 xwdikomotel oe windows media audio 9.2 kai windows media video 9. O pvBuéc

T®V bit, cuvolikéd Tapaydpevo stream, Ha ervau 768 Kbps.

Institutional Repository - Library & Information Centre - University of Thessaly
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Q tv_live_cap - Windows Media Profile Editor

General 768 Kbps I

Audio format: |12? kbps, 48 kHz, stereo Low Delay CBR ;[

Video size: 480 % |320 I™ Same as video input

Frame rate: |2S.8? fps Key frame interval: |4 SEC
Video bit rate: |B32K bps

Buiffer size: |'l seconds [~ Use default
Video smoothness: |Sﬂ [Sharpest]
Decoder complexity: lSimpie _‘_']
Script bit rate | bps
Total: 768 Kbps (768000 bps)
Video bit rate: 632 kbps Audio bit rate: 127 Kbps
Script bit rate: Overhead: 9 Kbps
Save and Close Close Help

L1 Sevtepn oehida Tov encoder @aivovTa ETUEPOVE XAPAKTNPIOTIKA.
Zro audio format, xopver ¢ oeAidag, vrdpxet ) évdegn Low Delay CBR. Avté
onuaivel 6Tt 0 KdikoTomTic efvat puOICpPEVOC Vo k&vel 600 IO ypriyopa UTTopEl.
IToAV onpavtiké oto delay eivau xau o péyebog Tov buffer mov to éxovpe opioet
otV eAdxtotn Svvary Tiur, SnAadn 1 SevrepdienTo.

Ot vméhomeg pubpioeic apopovy avtd mov B PAémet o Bearric. To péyebog
™¢ ekévag, MV kabapdmra Kat To puhud mov eppaviCovrat o frames.

Anuovpyrioape o TPOo@IA pe ToL XapaxmpIoTikG& Tov emiBupovue. Erduevo
Bripa efvat va To « opTdTovpe » atov asf writer.

// Loading the custom profile to the profile pointer for handling
hr = LoadCustomProfile( profile, &pProfile );
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// Retrieving the interfase of the the writer for to configure
hr=ASFileWriter->QueryInterface(IID_IConfigAsfWriter2,
(void **)&pConfigWriter);

// Adding the custom profile to the writer

hr = pConfigWriter->ConfigureFilterUsingProfile(pProfile);

// Setting one pass encoding to the writer

hr = pConfigWriter->SetParam( AM_CONFIGASFWRITER_PARAM_MULTIPASS, FALSE, 0);

H evrohrj LoadCustomProfile &éyetou w¢ mpod™ mapdperpo 1o mpo@ih mov
Snuovpyoape vopitepa kot emiotpépetl éva deiktn oto interface Tov mpogih
auToV.
IIed¢ To kbvel avTd?
H perafAnmi profile avrioroxel oto apxeio .prx mov mpoékvpe amd tov media
encoder editor. H ouvé&ptmnon avolyet o apxeio avtd kot diofdler T ototxeiot Tov.
To apyxeio eivon og poper) XML, Amobnxedet OAeC TIC TOUPAPETPOVC TOV VTEPXOVV
amobnkevpéveg péoat 0To apxelo Kal eTOTPEPEL, OTTWC TTpoeiTape, Eva delkm.
Xpnopomotovpe To Selktn yiot va tpomomojoovpe To Tpo@i\ Tov asf writer
Kat v dcdoovpe Tar Sik& pag xapakmplotikd. Opiovpe emiong, 61t BéAovpe )
kwdikomoinon va yivetau oe éva mépaopa, 1-pass coding. Avt| n mopdueTpog
emB&AAeTan oV TEPITTWOT pog, live broadcasting.

2.2 SERVER DELAY

Emépevo Pripa eivau va amadeipovpe mv kabvotépnon mov dnuiovpyeitat
otov ggvmmpemnt. AwBdalovrac to mapdpmmua avrdapPdveran kaveic 6Tt oty
mep(mTeon pag avtd dev eivar epixtd. To avikd oevdpio eivau va yivet vhomoinon
™mC e@oppoynic pag o mAateoppa windows server 2003 / 2008. Avtéc ot
mAaT@oppec Sivovv ™ Svvardmmra xprione Tov maxérov window media services 9.
Méoa améd ta interface avtov pmopovpe va edéytovpe v xabvotépnon mov
dnuovpyeite oto KOPP&TL Tov efvmnpemT. To cVvomu& pag PaciCetar oy
TAATEOp A TV windows xp sp3 professional.

T Bat propovoape va efyope ké&vel ov OVTRC elyape piot TAATQOpUA TOTTOV
server xat yari dev vmoompiletau to windows media services 9 sdk, av xat
vrapyet oto Microsoft windows sdk?
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o : http://UTH:808A
etwork sink runninig in real time.
he push sink is running in real time.

A specified class is not registered in the registration database.
Server init failed. Probably not the right version of windows.

ing Uideo Input Device: Apple Built-in iSight
ie t%n% Uideo Input Device: DiBcom BDA Analog Capture (Devi Path2)
datch Tv.

llelcome to broadcast tv.
Jaiting for your remote choice.

INtempstempdips
Jirectory Content:

filbeniz Asturias — Pepe Romero.mp3d

Janiel Powter — Bad Day.mp3

David Grey — The one [ love.mp3

[Everything but the girl — I don’t wanna talk ahout
leetwood Mac — Songhird.mp3

Guru Josh Project — Infinity 2868 .mp3

To yeyovég 61t éxovpe xdvel eykardotaon to windows sdk 8e onuaivel 611
éxovpe eykaraotioel To windows media services. To yeyovoc 6Tt vTGpxoLV TA
amapaitmra apxeia Towov .lib xat .h  onpaiver 6Tt éxovv wepaoTel oTO CVOTHPA
poc ot PiPAodrikeg mov xpetdlovrat aAA& Sev €xovv yivel eykatdotaon. O Adyog
etva, 6T efmape ko vopitepa, 6Tt éxovpe éva client maschine xau 6x1 éva server.

Av gixape 6pwc vo Tl Oo kévoue(?):

hr = CoCreatelInstance( CLSID WMSServer,

NULL,

CLSCTX ALL,

IID IWMsSServer,

(void **)&pServer );
a pointer to the IWMSPublishingPoints

rface and add a new broadcast publishing point.

hr = pServer->get PublishingPoints (&pPubPoints);
hr = pPubPoints->Add (L"NewPublishingPoint",
WMS PUBLISHING POINT BROADCAST,hostURL, &pPubPoint);
// Euery the IﬁMSBrogdcastPublishing?oint interface from

// the newly created publishing point.

/
hr = pPubPoint->QueryInterface (IID TWMSBroadcastPublishingPoint,
(void **) &pBCPubPoint) ;

// Set the buffer setting to minimize propagation latency.
hr=pBCPubPoint->
put BufferSetting(MS BUFFER SETTING MINIMIZE PROPAGATION LATENCY) ;

Apxd Snuovpyovpe To avTikelpevo tov server. Méow e Semopnc Tov
QVTIKEHEVOL QUTOV KAAOVHE TIC vTtOAomeg Slemaéc mov vrootnpilel o server.
Tehkd, xkou péow g Semapric IWMSBroadcastPublishingPoint, pumopovue va
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pvBuicovpe oto eAdxloTo dvvard v xabvotépnon Tov server. XpnoHOTOIOVNE
mv mapdpetpo «MS_BUFFER_SETTING_MINIMIZE_PROPAGATION
_LATENCY». Méow ™¢ mapapétpov avtic dtvovpe evroAr] oty efumnpemnm] va
eNayotoronjoel T dedopéva Tov amodnkevel, TPOTWPIVE, KXl T OTolot o™
ovvéxela amooTéNet atov client, €10t ©OTe v petbel 0 XpOVOG HETOYWYNG.

Ag 1o doxipdoovpe. Anpovpyfoape éva cvotnua pe windows server 2003,
KAvape eyKatdoTtaon 10 amapainto Aoywopikd yun software development xaut
xprion Tov directx. To Soxipdlovpe xat... Tehikd dev SovAevet. T x&vape AdBog?

H amévmon etvau 611 dev kdvape timote AdBog. To AdBog oy vAomoinon
gtvou n mAAT@OpUA. AIXTIOTOVOVUE, VOTEPA ATO HIKPT] EPELVA, OTL 1) CUYKEKPIHEVT
mAaTEOppa dev vrootpiCelt TOA& amd T gpyadeia mov xperaldpaoTe, dnAady
Stemapéc. To mo onuovtikd ervat 0 avoAoytkog SEKTNG TNAEdpACC KAt 1
Snuovpyia custom profile yia Tov k@dikomwomt.

23 PLAYER DELAY

ot To xoppdrt Tov player Ba pivfjoovpe Tapakdre. ‘Oco agpopd Sp®c To
KOPpGTL e kalBvoTépnone apkel pio pdvo ouvaptor.

// Setting buffering time
hr = _AdModule.spNetwork->put_bufferingTime(buffer_time);

H evoAhaxtikr mov ivel o player stvou 5 devtepéAenta. Me ) xprion ¢ dtemagric
ToV pLOpiCovpe Vv xaBvotépnon ota 0 devtepdAenTa.

TeAdik&, xat oOpEOvVA TavTa Kot pe Tov emionpo diktvakd Témo ™c Microsoft, pe
™ Xprjon wmv eivat ToAO dvokolo 1 kabvotépnon va Téoel K&AT® and Ta 6 pe 8
SdevtepdhemTa. XNV meEPIMTON pag ko Adyo g advvapiog v pvbupicovpe
EMAPKAC TO server TeAikd m xabvotépnomn avépyetau mepimov ota 15 — 18
SeLTEPONETITA.

[lpémet va avagépovpe 6Tt oty kabvotépnon awty cvpPEAAovVY yevik&
OGN TA KOUUATIX TOV YP&@OV Kat 1) oLVOAKY Siaxdikacia Tov encoding.

3. PLAYER IMPLEMENTATION

‘Exovpe oloxAnpwoet emrvxwe ™ dwdkacia oOMnYPng, ™ dxdikaocio
kodikomoinone kot teAikd 1 Sadikacion amooToAic ¢ poric dedopévav ot
kdmowa Sievbvvon oto Siktvo. Avtd mov xpelx(OpacTe TAéOV efvar pic epappoYT
mov Ba SéxeTaun Tar Sedopéva xau Ba Tar Selxvet oty 006V,
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Omnwg avagépape xat oty apxt 1o TepiBdA\ov tov player eivau pocket pe
2003 pe windows ce 4,21. Zto mepiBdMov avtd PBpioxetan évag mTOAD Suvardg
player Tawv omoio Ba xpnopomroumjoovpe, o window media player 10.

Avtéc avijket ot Microsoft n omoia pe ™ oepd e divet ™ dvvardmnra
péow tov windows media player for pocket pc sdk va Tov xpnopomromoovpe Kara
PoOAnon OTIC £PAPHOYEC MOC. ALTO TOL TPEMEL VO KAVOLME elvou  va
Snuovpyrjoovpe éva mapdBupo kot va k&voupe host, SnAadn va Tomobetricovye,
tov player péoa og auté.

Acg Sovpe TIC evépyeleg pe TN oelpd.

// Initializing the host window

GetClientRect(hwnd, &rect);

//Create the host window

_AtdModule.WindowDisplay.Create( hwnd,
rect,
TEXT("{6BF52A52-394A-11d3-B153-00C04F79FAA6}"),
WS_CHILD | WS_VISIBLE | WS_BORDER,
0);

H mpd™) evro] Ho¢ eTITPETEL VX TAPOVE TIQ
OLVTETAYHEVEG TOL TTapadvpov Tov Ba
amoTeAéael T PAOT, eV 1) SeVTEPT HOG
dnpovpyei To mapdBupo péoa oTo 116N
vdpxwV, parent window. ‘Exovrag
Snuovpyroet Tov player propovpe va
m&povpe To interface awTov kAt va Tov
SLoXEPIOTOVE.

QUIT FILE =]
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// Retrieve the host window interface that we have just created
hr = _AdModule.WindowDisplay.QueryHost(& AtlModule.spHost);

// The media player interface is retrieved

hr = _AtiModule.WindowDisplay.QueryControl(&(_AtlModule.spPlayer));

// Get the network interfase

hr = _AdModule.spPlayer->get_network(&_AtlModule.spNetwork);

// Get the media player controls

hr = _AtdModule.spPlayer->get_controls(&_AtiModule.spControls);

// Get the media player settings

hr = _AtdModule.spPlayer->get_settings(&_AtModule.spSettings);

// Set the filepath to the media player

hr = _AdModule.spPlayer->put_URL( _AtlModule.bstrURL );

T onuaivet n x&Be ovvépmon? IHapardve dnpovpyrioape Tov player péoa oe éva
vdpxev Topdbvpo. Me 1i¢c S0 TP®TEG eVTONéE amevBUVOPAOTE OTO KAUvoUpLo
QAVTIKE(PEVO Kat {NTAE VL TAPOUVHE TOV €AeyXO TOV. AVTO YIVETAL e TV EKXOPNON
TV OLVOPTHOEDV EAEYyXOL OF OLYKeEKPIHEVOUG deikteg. O onuavtikdTtepog Selktng
efval avutée mov mepiéxel 6Ao To interface tov player. Emv mepinT®on pAg o
_AtlModule.spPlayer. Méow avtov, émwg PAémovpe oTI¢ eVTOANEG TTOV akoAovBoVY,
amoKTOVUE TPdoPaom Kat oTIc vTdAotmeg Slemaég Tov player.

Ly |wmp2003  § & T 44451 €
[ & = |

PAUSE

TUNE
CHANNELUP
CHANNELDOWN
ABOUT

FILE |

Controls and Settings

H Semrar| controls pag Siver

SvvatomTar v Cextvape,  va
OTAHOTAHE Kol va K&vovpe Todon
otaa media mov Pplokovrat o€
KAT&oTOON VAT APAYDYNC. H
Semopr]  setting  pagc  Sivet ™

dvvatdémTa vau pvbuicovpe ™ @@vr
Kat Oxt povo eved 1 Siemapr] network
pac  emapémet vao  puBuicovpe  TO
péyeboc tov buffer mov, Omeg
AVOPEPOLE KA TOPATAV®, eTnped(el
™mv xoBvotépnon évaptne
mapay®yic Twv media, Otav autd
yivovrat download amé to Sikrvo.
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ITcdc 6pwc Ba ké&vouvpe download amé to dikrvo. H Siemapy player pog
emrpémel v dcdoovpe éva url, Sievbuvon Siktvov, cav TAPEUETPO ElCAY®YNC
dedopévav Touv player. Av n dievbBuvon avt cvpminter pe ™ SievbBuvvon Tov o
etumnpemtic k&vel upload téte 0 player texitvéet To download.

http://192.168.1.2:8080
Stopped

URL : http:1/1192.168.1.2:8080

Now Playing Menu

BAémovpe 61t o player ovvdéetan pe ™ SievBuvon xat eivat €Topog va karefdoet
Kat va avamapdyet ta dedopéva Tic SievBuvone avtic. [Ipémet va avapépovpe 6Tt
Tt Sedopévar mpémet vau efvan og pop@r] Tov Umopel va T avayvepioet, dnhadi
wmv.
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4. UPNP — DLNA CONTRIBUTION

[Iptv Tpoxwprioovpe ag k&vouue Hia Lkpr avake@oAaionot. Méxpt otypric
€XOVHE KATOPEPEL VA TAPOVHE OTjHAL ATtd TOV OVOAOYIKS SEKTT TNAEOPAOTIC KA VO
10 oteiN\ovpe oe pia SievBuvon oto diktvo. Me ™) oelpd Tov o player mov PpiokeTou
oto pocket pc Séxetou oav mapdpetpo T dtevbuvon avty kot apxiCel va k&vel
download ta dedopéva. Xpea(duaote mAéov va amoAA&Eovpe o Xxpriotn amd TIG
Siktvaxée pvbuioelg g epapuoync kabwe kot va mpoodcdoovpe éva Suvoukd
XOPAKTAPA OTOV TPOTO OV O €LLTMNPETNTHC KO O TEAKTNG TPOOKOADVTAL OTO
exdotote SikTvo.

Tn ANon oto mpdPAnua awtd pog dtvet o upnp stack omv eehypévn tov
popory amd tov opyovioud DLNA. H intel Snupovpynoe pioe ovyxkexpiuévn
OPXITEKTOVIKT] HEO®D TNG OTO{0G OLOKEVEC TAV® 0TO SikTLO avayvepifovv 1 pio
™V &A\An, xopic ™ Porbeix Tov XxprioTn, kot CAANAETISPOVV AVTOAAGCOOVTOG
Sdedopéva. Ztdxoc avtic ™G apxirekTovikic elvat 1 expetdAAevon Sedopévaov
media wov VTT&PXOVV Ot OAeC TIC ATOONKEVTIKEG HOVASEG eVOC OIKIKOV XQDPOV.
[No Tapddetypot o xpriotnc Pploketat oto coAdVL KAl €xel ouvSéoel TNV TNAESPOOT]
oV 010 SikTvo. Tavtdxpova évag oxAnpdc Sioko Ppioxetou emiong ovvdedepévog
oto Stktvo. O xprotng emdéyel vau det pwToypapiec 1§ Tawvieg 1§ va oxovoel
povotkn mov PBpioxovtat péoa oto okAnpod Sioko, Pe To TATNUA EVOC KOVUTIOV Kol
X0pic va aoyxoAnOel pe Ti¢ pvdpuiocelg Tov dikTvoUL.

ITepioodTepeg Aemtopépeteg yoo v apxtrektovikry DLNA vrdpyovv oto
TAPEPTNHA.

4.1 SERVER

Zro Sixrvaxkd tomo ¢ intel xarefdlovpe o moaxéro Intel Digital Home
Device Code Wizard. Méoa oto maxéto avtd oAA& xkat oto makéto Intel Tools
VTTEPXEL OTL XPElA(OUAOTE YIX VO TPOXWPHTOVUE OTNY VAOTTOMOT) HOC.

Apxwd mpémet va Snuovpyrjoovpe to template tov server. H apxirektovixi
mov Oa xpnopomomjoovpe amapTietal amd ovykekppévoug kovéveg. T To Adyo
avtd 0 Paokds KOS KaG TapéxeTal £Tooc amd v etoupio. Epeic amAd mpémet va
em\éCovpe TV TAATEOpPA OV O XPNOWOTOWCOVHE KOl VA KAVOUUE TIG
amapainTeg S1opOdoelg TOV APOPOVV TOV UETAYADTIOTH.
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H Swdwaoio ot yiverou pe ™ Porbeia evog epyodeiov mov Aéyetau Device
Builder.

m‘ DLMABuilder. exe

—

Usage Selection

DLNA Usages | Other Usages

Select the device usages. This is where you select what the DLNA device will be
able to do.

One or more of these usages can be combined into a single device.

Type | Description b
] DMR Digital Media Renderer: Allows device to render media from othe.
DS Digital Media Server: Allows device to share stored media with ot -
1 #4-DMD Mobile Digital Media Download Controller: Download content fro.
e Pebdl kd mbilm Piimib =l kd mdim | lmlm i T mimbemllimrs | Ll o mmanb mimb b = PihAC i
< | >
Advanced |

= N T

Hoapamdve @aiveton Todg, pe TO gpyadeio mov TPoavVaPEPOpE, eTAEYOVE OTL
Bé\ovpe va Snuovpyrfoovpe éva media server. Av TOTHOOUME OULVEXEIX KL
oploovpe xat To KATGAANAo povométt e£680L yix Tov k@dika, TéTe Bax £xovpe ot

xépa pac ™ Baotk} vAomoinon evoc media server oUP@®VA pE TIC TpovToBEéoelg
Tov dlna organization.

MmopovUpe TOAD e0kOAX VA EEAKPIPDOCOVHE TO TAPATAVE XPTIHOTOIOVTX
800 axdun gpyadeia Tov k&vovv avty T dovAeld yix gpdg. To Device Spy kot o
Device Validator, Aemropépeleg yix Ta epyodeiot aut& 0TO TOPAPTIHA.
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= Intel Device Spy for UPnP Technologies
Fie' Viow Help
= ) UPnP Devices Narne | Value
# e D-Link DSL-26408 Manufacturer Intel Corparation, Connected & Extended PC Labs
4 ~e HOME REAL TIME T¥SERVER Product name UPnF Spy
Version 1.3.2777.23551
< T >
b |

[Tapammpovpe 61t To device spy evromiCet ™ ovoxevr]. Avtd onpaivel 6Tt
efvar emroxfic n e@appoyrq Tov upnp stack. Avriotoixwg omv  emduevn

poToypopia paiverat 0TI 1| cvokev TePVAel OAX T KPITHPLAL EYKLVPOTNTAG TOL

dIna org.
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4 niel Device Validator for UPP Technologies - C:\Documents and Settings\menios junior\Desktopymedia sepver\resulls. upr |;||§:[Z|

q Hemil hontyeaaliog ioet; HEW EsEAL TIMETYSERYVER Hetian bo Testing

=i gl UPnP Tests Overall Summary
= ) UFnP AN
= @ ConlentDiectory Test Scenarios Passed
@ GetSearchCapsbilties Passed/\am
@ GelSanCapabiities Faied
@ GetSystemlpdatelD Skipped
g :mir@e Test Summary
@ Browse Filter Desciption
@ Browse SortCriteria
@ Browse Filter, Range, & Sort
= @ PRenderer Test Scenatios
@ Conneclion Handiing
Event Formatting
g StateVaiable Vahues Resul
=~ Discovery
= (@ Discovery/Notification Test Suite
@ MXValue
@ Motifications
@ Discovery
= J Control
= @ Invocation Test Sute
@ Valid Vauss
@ AlowedValues
@ Range
=1-LJ Eventing
@ Subsciibe

-

Summary Log Packets I

Karagpépape kot dnupovpyrioape, pe ™ Borbeia ovyxexpipévwv epyodeiov,
™ Baoikr] dopr] Tov server mov xpewalopacte. Tehewoape? ook ko Oxt. [Ipémet
va opicovpe évat povadiké udn — unique device name, xou va opicovpe kot Tov
Kotvoxpnoto @dxeho, backend init. Avtég o1 evépyelec a@opovV yevIKOTEPA TNV
VAoToMoT Tov €ELTNPETNTY KAt OXt TLYKEKPIPEVA TNV VAOTTO(MOT) TOL tV server.

IMopakdre @aiveTan TO KOPUATL TG VAOTOMOTNC TOL OVAPEPALLE:

if( (backend = dir_search_create()) == NULL){
printf("Content directory failed.Exiting.\n");
exit(0);

}

else backendinit.Path = backend;

//ioi: giving the backend diretory path
UdnValue = UdnLabel();
//ioi: returns the UDN of the device (FriendlyName combined with MacAddress)

Aemtopépeleg yio T Aettovpyia Tov k@ddika Ppiokovral oty vAomomon.
Teheiwoape amd 10 KOPUATL TOL apopd TN dnuiovpyia Tov server. YmwoAel(merat
mAéov 1 mpooBrkn Tov tv signal capture and broadcast wov &npiovpyroape
TAPATAVE®.
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Av pelemjoovpe v vAomomon tov DLNA mapammpovpe 611 faociCeron oe
éva OUVONO a6 VAT TTOV ELVTIMPETOVV TOVG TTEAATEG TTOV £PXOVTAL OTO SIKTVLO
Kot BiPAobrikeg amd sockets mov avodapfdvovy ™ peTapopd punvupdtev. Epeic
mpémel apX K& va Snuovpyricovpe pia Siepyacia mov Ba apopd v extédeon kal
TO XEPIOPO TOV tv capture. AVTO YIVETOU PE TOV TAPAKATE KAOSIKA :

// Create the graph and run it

hr = ConnectAndPlayGraph();

// Start the controler thread

tv_handle = CreateThread(NULL, 0, &TvServer, NULL, 0, &ptid_tv);

To xoppétt Tov efummpemnT] oAoxkAnpwbnxe. Katagépape ocvvdéoaue v

epappoyr pog pe to template e DLNA kat o ovvdvacpde autos pag diver ta

etric:

e H epappoyr pag maipvet kau ot ovvéxewa kdvel broadcast orjpa TpAedpaonc oe
ovykexpipévn dievbovvon URL.

e O server péoa amd Tic dSopéc Tov k&vel broadcast To url

To pévo mov xpewxlépacte mAéov eivat o katdAAnAo¢ client yio v ouvdelel kau va

OVOATTOPAYEL TO O

4.2 CLIENT

I'a v vAomoinon tov meAdt axoAovBolpe TV B Siadikacio. Xpnoomoovue
T gpyadeia G intel yix v mapaywyr] e otoifac kat o1 ovvéxel SovAevovpe
wéve o ot PR )l Home Deyice Code Wizard . E

Usage Selection

DLNA Usages | Other Usages

Select the device usages. This is where you select what the DLNA device will be
able to do.

One or more of these usages can be combined into a single device.

Type | Description ~
[ omMcC Digital Media Controller: llaws control of both DMS and DME d.
DMP Digital Media Player: Allows device to find shared media g
O omMR Digital Media Renderer. llows device to render media from othe.
T MekdC Pmib=) kdadia ©arn o imre Allaiis Aarias b alases abarss Mn;—l;-\.|-lp;|ll\;|'_

Advanced |
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AoV éxovpe amokTrioel To template TOL K@OSIKA, KAVOVE TIC ATAPAITNTEG
SlopBodoelg Tov amautel 0 HETAYADTIOTHG HOG. ZTT) CUVEXEIX EVODUATOVOVHE TNV
évaptn Tov player oto kovpmi s PLAY_ tv, To xovpni avtd sivau avevepyd 600 o
client Sev etvat ovvdedepévoc otov server. Omemc @aiverat TAPAKATE:

£B Pocket PC 2003 Seco... |- | = [X|

{elp

PAUSE_t¥
CHANNELUP _ty
CHANNELDOWN_tv
YOLUMEUP_ty
YOLUMEDOWN_ty
AUTOTUNE_tv

[ »

4]

STOP tv
QUIT APPLICATION [ »
File El*

Ta vwéhoma TAqKTpA evepyomolovvran epodcov €xel texivijoer o player xau
vTapxel oVVEea HeTalE L server — client.

[Tarodvrag Aomdv o xprjomc 1o play, kau epdoov o client — server éxovv
avayvepioet o évag Tov GANo, yiverat évaptn Tov wmp kat tavtéxpova divetal oe
autdv oav mapdpeTpog To url and to omoio mpémel va kével download o orjpa
mAedpaonc mov otéAvel o eEummpemTiic. Id¢ To Kdvel Suwe avTd?

Eva anéd ta faocikd mpoTdékoMa mov xpnoidomotel To upnp stack eivat to
ssdp, simple service discover protocol. To TpwTéKOAO QLTS €XEL CUVAPTHOELC Yot
Vo AVOKAUTTTEL TIC UTIMpedieg Tov k&vovv broadcast ot efvmnpemtéc. Mal( pe Tig
vmnpeoieg yiverau broadcast xau to url awt@dv. ‘Exovpe Aoimdv m duvardmra va
AmOKTOVpE k&Be @op& TNV ip TOL server PéO®W TOV TPWTOKOAAOL QvTOD.
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IMopaxkdre avopéperon 1 cuVAPTNOT péow NG omolag Taipvovue T Sievbuvon ip
TOL XPelX{OPAOTE.

void ILibReadSSDP(struct packetheader *packetint remotelnterface, unsigned short remotePort,
struct SSDPClientModule *module);

6mov to remotelnterface wepi€xet ™ dievBuvon Tov server .

Kamov edcd éxovpe tedewdoel. O xprjotng upmopel va deopévoel orjpa
mAedpaonc Kat va o otefdel 0To SIKTLO EVE TALTOXPOVQ, ME TN Xpriom &vog
pocket pc, pmopel va det To onfjpa avtd Kot va exteAéoel Baoikég Asitovpyleg Tov
ovoAOy1KOV TNAEOTITIKOD SEKT.

Kan Sixoxédaon!!!
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5. BifAoypapia - Axxrvaxoi Témot

e Networked Digital Media Standards( A UPnP / DLNA Overview) - Allegro
Software Development Corporation

e UPnP AV Architecture: 1 — Document Version 1.00 2

e Universal Plug and Play Machine Models — U. Glasser, Y. Gurevich, M. Veanes

e Programming Microsoft DirectShow for digital video and television - Mark
Pesce

e UPNP Design By Example — Michael Jeronimo and Jack Weast

e Introduction to MFC Programming with Visual C++ - Richard M. Jones

e http:/msdn.microsoft.com/el-er/default.aspx

o libraries
o forums

e hitp://doc.5S1windows.net/Directx9 SDK/?url=/Directx9 SDK/dir 8.htm

e http://intel-software-network.blip.tv/posts? view=archive&nsfw=dc

e http://discussms.hosting.lsoft.com/SCRIPTS/WA -
MSD.EXE?A2=ind0306c&L=wmtalk& T=0& F=& S=&P=27902

e http://software.intel.com/en-us/videos/universal-plug-and-play-tutorial-upnp/

e www.intel.com

e http:/www.upnp.org/

e http://www.microsoft.com/communities/newsgroups/en-

us/default.aspx?dg=microsoft.public.windowsmedia.sdk&tid=9943dc0e-afe6-
4d09-b3da-856bcd452fe8
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http://msdn.microsoft.com/el-gr/default.aspx
http://doc.51windows.net/Directx9_SDK/?url=/Directx9_SDK/dir_8.htm
http://intel-software-network.blip.tv/posts?view=archive&nsfw=dc
http://discussms.hosting.lsoft.com/SCRIPTS/WA-MSD.EXE?A2=ind0306c&L=wmtalk&T=0&F=&S=&P=27902
http://discussms.hosting.lsoft.com/SCRIPTS/WA-MSD.EXE?A2=ind0306c&L=wmtalk&T=0&F=&S=&P=27902
http://software.intel.com/en-us/videos/universal-plug-and-play-tutorial-upnp/
http://www.intel.com/
http://www.upnp.org/
http://www.microsoft.com/communities/newsgroups/en-us/default.aspx?dg=microsoft.public.windowsmedia.sdk&tid=9943dc0e-afe6-4d09-b3da-856bcd452fe8
http://www.microsoft.com/communities/newsgroups/en-us/default.aspx?dg=microsoft.public.windowsmedia.sdk&tid=9943dc0e-afe6-4d09-b3da-856bcd452fe8
http://www.microsoft.com/communities/newsgroups/en-us/default.aspx?dg=microsoft.public.windowsmedia.sdk&tid=9943dc0e-afe6-4d09-b3da-856bcd452fe8

ITepiAmbn Tapapmjuaroc

210 TOopdpTHat TOL okoAoLOEl 0 avayvoTng £€xel TNV evkouplor vou
meptnynOel oTIC Paoikéc évvoleg TOv amoTéheoay Ta gPYOAEial i TNV LVAOTOMON
NG EPAPUOYNG TOV TAPOVCIAOTIKE TOPATAVE®.

To mpodTO TUAUX TOL TOAPAPTHUATOC aPop& TNV K KOTOMmON.
Avagépovtal Ta 10N AUTAC eV AVAUETH OF AUTA AVAPEPETAL 1) KOSIKOTOMOT™
TOV XPTNOIHOTOIONKE OTNV EQAPUOYT HOG.

210 JevTepo TPHUA TOL TAPAPTHHATOC LVTTApxel Oewpla TOL aPop& TO
Baowkd mpdPAnua piag epapuoyric mpaypatikov xpdvov. H xabvotépnon mov
elodyeTal AOy® eEVOANAKTIKGOV xopwVv arodrjkevong. Ileptypdpovtan tor ién tedv
XOP®V arofikevone oA& kat TG avTieToT(eTon To Kabéva ylor va €xovpe To
KOAUTEPO SUVATS ATOTENECUAL.

210 Tpito THRUQ TOV TOPAPTHUATOC YIVETOU avapopd OTo gpyoieio TOv
DirectShow. Atvovtat K&moleg yevikée TANPo@opleg 6T eToNg KAl KATOIL ATA&
mapadetyparo. Ztdxog elvat o Xpriotng vor KATaA&Pet TV €vvola TOL QVTIKEPEVOD
OM& kot TO¢ TOo Aewrovpylkd Tng microsoft emefepydleTon T apxelx TV
TOAVUETOV.

270 TETOPTO KO TEAELTALO KOUUATL TOL TAPOAPTHUATOC YiVETAUL avopopd
o™ Pookr apxrexTovikr Tov upnp — dlna. Ileprypdpovrat ta Baokd ototyeio Tov
otoyela xat 1 SovAed oty omola cvupeTéxetl To Kabéva. EmmAéov avapépovral
Svo gpyaleia Tov upnp Tov xpnotpororonkay ywo ™ Snuovpyia ™g epappoyic,
upnp device spy kot upnp device validator.
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IIAPAPTHMA - ©OEQPIA

A . Microsoft's Windows Media

Microsoft's Windows Media Video has been a leading web video format for many
years, but good hands-on information for how to get the best results out of it hasn't
always been easy to come by. Also, Windows Media has an enormous breadth of
ways it's used, scaling from mobile phones to the PC to CE devices like the Xbox
360. This article strives to codify the most important best practices to get the
optimum Windows Media encode, whatever the source and delivery environment.

Update to the Latest Codecs

The first and easiest best practice is to make sure that you have the current versions
of the codecs installed on your encoding box. We've recently released a number of
backwards-compatible enhancements to the codecs that offer broad improvements
for anywhere Windows Media is used. The video codec has seen impressive, fully
backwards- compatible improvements. Our codec is now 4-way threaded, meaning
it can use all the cores in a dual-core, dual-socket workstation, or one of the new
single-socket quad-core systems. Beyond that, there are a variety of general
improvements in both performance and quality. More details can be found in
"Using Windows Media Registry Keys," pp. 30-32 of the November 2006 issue of
Streaming Media. Beyond video, there is also a new version of WMV 9 Advanced
Profile, the new WMA 10 Pro, and enhancements to WMA 9, all detailed below.

This article refers to the new and updated versions of WMV 9 as "Version 11" or
"v11." There are four ways to get the v11 codecs:
e Install Windows Media Player 11
e Install the Windows Media Format SDK 11
o Install a program that installs the Windows Media Format SDK 11 runtime
e Use Windows Vista (Not approved for use with the Avid DS)

Video Codecs

First, a note on VC-1. There's been some confusion on the relationship between the
Windows Media Video codecs and the SMPTE (Society of Motion Picture and
Television Engineers) VC-1 spec. VC-1 is the SMPTE designation for their
standardization of WMV 9. In essence, you can now think of Windows Media
Video 9 as Microsoft's brand for our implementation of VC-1, as implemented for
advanced streaming format (ASF) files.

The VC-1 Simple and Main Profiles are progressive, and hence part of the existing
WMV 9 profile. The Advanced Profile requires the new WMV 9 AP
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implementation. Note that the older and rarely used WMV 9 Complex Profile was
not included in the VC-1 spec, and should no longer be used (although files using it
are still supported for playback).

Windows Media Video 9

Windows Media Video 9 (WMYV 9) has been a popular, mainstream choice for web
video applications since the WM 9 ("Corona") launch back in 2002. We've been able
to provide several generations of backwards-compatible enhancements to both
quality and performance, so today you can encode WMV 9 both faster and with
higher quality than ever before.

In general, the only time you'd use a codec other than WMV 9 for web video use is
if you were trying to stream native interlaced content (and hence using WMV 9
Advanced Profile, described below) or screen capture content (potentially using
WMV 9.2 Screen, also below).

There are two profiles supported in WMV 9—Main Profile and Simple Profile. For
computer playback, WMV 9 Main Profile is the optimum choice. Simple Profile is a
simpler version of the codec that targets lower-powered mobile devices, like mobile
phones. This simplicity means it requires less horsepower to play back, but it also
requires more bits to provide equivalent quality to Main Profile since Main has so
many more tools it can use to improve compression efficiency. That said, many
mobile devices, including those running Windows Mobile 2003 or higher, will
decode Main Profile, although they'll need a lower bit rate for it.

Many encoding tools don't provide a profile control, and only do Main Profile.

Windows Media Video 9 Advanced Profile

Windows Media Video 9 Advanced Profile is a non-backwards compatible
enhancement to WMV 9, focused primarily on much improved support for
encoding content as interlaced, with other enhancements helpful for IPTV and HD
DVD. For most web video, neither are needed.

WMV 9 AP was introduced with WMP 10 and the Format SDK 9.5 back in 2004.
However, there have been a few format tweaks in the v11 implementation, meaning
WMP 9 and 10 will require a codec download to play back vl1-encoded WMV 9
AP.

Windows Media Video 9 Screen

The WMV 9 Screen codec is designed for efficient compression of screen
recordings. It's a special-use codec—very efficient for this task, but not appropriate
for encoding normal video. Screen is the most efficient with simpler, flat graphics,
so you can get efficient encoding out of the "Windows Classic” theme in XP and
Vista. However, richer graphics environments, especially Vista, include a lot of
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gradients and transparencies, and can often encode more efficiently using standard
WMV 9.

For efficiency, WMV Screen needs access to the uncompressed RGB source video of
the screen shots, and it doesn't work well when compressing from screen shots that
have had any lossy encoding already applied to them. It's typically used in
conjunction with lossless screen recording products like TechSmith's Camtasia. On
a fast computer, it's possible to use Windows Media Encoder to record, or even
broadcast, live screen activity with the Screen codec.

Compared to other screen capture codecs, WMV 9 Screen is unique in providing
full support for 2-pass VBR and CBR encoding, making it possible to use it for real-
time streaming.

Windows Media Video 9.1 Image

The WMV 9.1 Image codec is designed for video sequences made out of individual
still images, including transitions. For this special class of content, Image can be
quite a bit more efficient than WMV 9, but it is much less efficient for typical
motion video sources.

Audio Codecs

Windows Media Audio 9.2

Windows Media Audio (WMA) 9.2 is a fully backwards-compatible upgrade to the
venerable WMA standard. It's compatible back to WMP from the mid-'90s
(predating ".WMA" files!), and can be played back virtually anywhere. The 9.2
version includes some minor (but welcome) performance and quality enhancements
compared to the previous version.

WNMA is the general, safe codec choice for any Windows Media file. It's flexible,
offers high quality with sufficient bit rate, and is playable by anything that can play
a WMV file. However, there are some scenarios where Voice or WMA 10 Pro can
offer better performance.

Windows Media Audio Voice 9

WMA 9 Voice is designed for low bit rate applications below 32Kbps, where WMA
and WMA Pro don't perform as well. Despite its name, it does a credible job with
music and other non-voice content. You're not going to dance to WMA Voice at
low bit rates, but it can intelligibly compress music interludes and sound effects in
otherwise voice-centric content.

WMA Voice 9 is supported in WMP 9 and higher. Note that Voice is not currently
supported in all non-Windows players. Most notably, it isn't supported in the
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current versions of Flip4Mac or the Kinoma player for PalmOS.

WMA Voice replaced the now deprecated ACELP.net audio codec, and should be
used instead.

Windows Media Audio 10 Pro

While the new video codec features of WMV are exciting, the biggest technical leap
is the new Windows Media Audio 10 Professional codec (WMA Pro 10), which
offers up to twice the improvement in compression efficiency compared to WMA 9.
The original WMA Pro 9 has been around for several years, and it offers great audio
quality and efficiency at 128Kbps and up. WMA Pro 9 supports up to 7.1 channels,
up to 24-bit sampling, and up to 96KHz frequencies. But the high minimum bit rate
(128Kbps) took it out of the running for most web video tasks. Thus, most streaming
video projects have kept using good old WMA 9, which provides good support for
lower bit rates.

With WMP 11, we've added a new frequency interpolation mode to WMA Pro, and
incremented the name to WMA 10 Pro. With the new mode, we encode a
"baseband" version of the audio as normal WMA 9 Pro at half the selected
frequency, with additional data that tells how the higher frequencies are added.
This gives a stream that's backwards-compatible with the existing decoder, but
provides enhanced quality with an updated decoder (bundled with WMP 11).

WMA Pro 10 provides up to two times the efficiency of WMA 9.2, so at 64Kbps it
can provide similar quality to WMA at up to 128Kbps. However, if only the old
decoder is used, you only get the lower-quality baseband audio.

We feel WMA 10 Pro is the best audio codec included in a major streaming
platform today. It handily beats our older codecs, as well as MP3, AAC-LC, and
even the new HE AAC-LC, as demonstrated in this study.

WMA 10 Pro is appropriate to use once the majority of your customers are using
WMP 11 or another player that supports the full codec. Then at the same bit rate, a
WMA 10 Pro stream with the older, non-upgraded decoder can sound a little worse
than a WMA 9.2 version. Because it's an enhancement of the older codec, WMA 10
Pro won't trigger a codec download—users only get the new codec if they install
WMP 11, Format SDK 11, or if they're running Windows Vista.

The biggest place where WMA 10 Pro is being used today is with Verizon's V CAST
mobile media service. We're also working with over a dozen additional vendors to
add WMA 10 Pro support to their devices.

Windows Media Audio 9.2 Lossless
The WMA 9.2 Lossless codec is, as the name implies, a lossless audio codec. A
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lossless audio codec's output is bit-for-bit identical to its input. Essentially, it's a
more efficient alternative to PCM (uncompressed) encoding, and functionally
equivalent to Zipping up a . WAV file.

The flip side of lossless encoding is that there's no bit rate control possible—each
second of audio takes as many or as few bits as it needs. Hence the codec is only
available in Quality VBR mode. Perfect silence takes up very little bandwidth,
while white noise takes up as much as uncompressed. Typical savings are around 2:1
for music and 4:1 for TV/movie soundtracks.

In general, WMA 9.2 Lossless shouldn't be used for WMV files for streaming,
obviously, as they are CBR. And WMA 9 and 10 Pro can provide incredible
sounding audio at lower bit rates, and transparent compression at lower bit rates
than WMA Lossless.

Data Rate Modes

Constant Bit Rate (CBR)

In essence, a CBR file is one where the average bit rate (ABR) and peak bit rate
(PBR) are identical. This is appropriate for when peak bit rate is the primary
constraint, required with real-time streaming, and typically used with devices
where the speed of the decoder is the limit.

However, the constant rate is within a certain window of time, the buffer duration.
So, a 200Kbps clip with a five-second buffer means that any five seconds of the file
has to be at or below 200Kbps per second. But any individual second could go quite
a bit higher than that.

1-Pass

1-pass CBR is required for live streaming (webcasting), of course. It's also the fastest
bit rate-limited mode available in Windows Media (the bit rate-limited VBR modes
are 2- pass only). Note that 1-pass CBR encoding can be significantly improved by
the use of the Lookahead registry key parameter, described in a document linked at
the end of this article.

2-Pass

2-pass encoding essentially lets the encoder see into the future, ramping the bit rate
up and down as needed to account for future changes. With the v11 codecs, it
always provides at least as good quality as 1-pass CBR, and will often provide
significantly more consistent quality with variable content. And with the v11
codecs, the first pass is much faster than the second pass or a single pass would be,
so going to 2-pass doesn't double encode time—it's more typically a 20% increase.
So, the 2-pass should generally be used instead of 1-pass for CBR except for live
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streaming.

Variable Bit Rate (VBR)

The essential difference between CBR and VBR is that VBR files have a peak bit rate
higher than the average bit rate. This lets a VBR file be more efficient for file size,
since it can distribute bits throughout the file to provide optimal quality. You can
also think of the difference as "CBR maintains bit rate by varying quality, and VBR
maintains quality by varying bit rate."

1-Pass Quality-Limited VBR

1-pass quality-limited VBR is a pure VBR—you just specify the quality, and each
frame takes as many bits as needed. The final file size can vary tremendously
depending on complexity, and there's no limit on peak bit rate at all. Obviously, this
makes quality- limited VBR a poor choice for content distribution. However, it's a
great mode for archiving content, and since it is 1-pass, it can be captured in real
time on a sufficiently powerful box.

2-Pass Bit Rate VBR (Constrained)

2-pass bit rate VBR (constrained) is the optimal encoding mode for when the
playback environment can handle a peak bit rate higher than the average bit rate.
This is typical of content that is distributed as files instead of streams, be it off a web
server or a file on a disc. Almost every web video WMV file not targeted to run on
Windows Media Services should be using Constrained VBR.

With previous versions of the codec, we recommended that 1-pass CBR be used for
HD content, since there was a problem with occasional dropped frames with 2-pass
at high bit rates. This issue has been addressed in the v11 codec, and 2-pass VBR can
now be used for HD content. This can result in big savings in file size.

2-Pass Bit Rate VBR

The unconstrained 2-pass bit rate VBR mode is just the same as constrained VBR,
but without any peak constraint. This means that playability isn't predictable, and n
most cases the constrained mode should be be used instead.

General Parameters

Data Rate

Probably the most critical parameter for any WMYV file is its data rate. This
determines how big the file is, and how much bandwidth a user would need to
stream it. By default, Windows Media measures data rate in kilobits per second
(Kbps). To figure out how big a file at a particular data rate is going to be, use this
simple equation: the size in KB equals the data rate (in Kbps) divided by 8 times the
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duration in seconds. The "8" is in there as data rate is in kilobits per second, but file
size is in kilobytes per second. I use "b" for bits and "B" for bytes as shorthand.

Note that Windows Media, like most streaming platforms, uses the correct base-10
metric values for K, M, and B, not the base-two derived values often but
erroneously used for shorthand in computing.

To correctly predict the file size, note that you're calculating accuarate KB sizes,
while most operating systems list file sizes in KiB/MiB/GiB by default. To get the
real value, see the file's Properties and look at the value in bytes

Peak Buffer Size

The buffer-size parameter is available for all bit rate-limited modes. It specifies the
duration (in seconds) of the window over which average (for CBR) or peak (for
VBR) bit rate is calculated. Bigger buffers can provide more efficient encoding, but
make hardware decode more complex and increase latency. For real-time streaming,
the maximum startup and random access latency can go up by up to a second for
each additional second of buffer.

Peak Bit Rate

Only used in bit rate VBR (peak), the peak bit rate value indicates the maximum bit
rate during the peak. Higher values improve the quality of difficult sequences, but
also increase the complexity of the decode. A simple way to determine appropriate
bit rate is to encode in CBR with the same parameters, and find the highest data rate
that will play back reliably. You can then use that as the peak bit rate.

Keyframe Interval

Keyframe interval determines the maximum time between keyframes. A keyframe
(also called an I-Frame, for independent or intra frame) is a fully self-contained
frame with no other frame based on it. These are the only frames that can be
immediately jumped to in random access.

More frequent keyframes make random access, like scrubbing through a file or
startup for a streaming file, faster. However, they also reduce efficiency, since a
typical keyframe needs more bits to provide equivalent quality compared to normal
frames. Note that the codec will insert additional keyframes as needed throughout
the file, at points where the video changes dramatically.

Quality

The quality parameter used in the CBR and 1-pass (quality) VBR modes controls the
target quality for the video. In quality VBR, it simply controls the quality of each
frame, and hence how many bits it gets relative to its difficulty—higher values look
better, but take a lot more bits.

37

Institutional Repository - Library & Information Centre - University of Thessaly
08/12/2017 21:25:49 EET - 137.108.70.7



In CBR, it controls emphasis on spatial versus temporal quality, essentially setting a
minimum bar on frame quality. Lower values let the quality of video frames drop as
low as needed in order to hit the target data rate without dropping frames. Higher
values set a higher minimum frame quality, and the codec will drop frames on
encoding in order to ensure the target bit rate and quality targets are maintained.

Using low quality settings can result in poorer video quality, even when the video is
in no danger of dropping frames. This is because the codec doesn't always perfectly
adapt to future changes in the video. In general, for most content you want to find
the highest value that doesn't drop frames. The v11 codecs, especially if you're using
the new registry key settings, can be a lot more efficient than previous iterations, so
you can use a higher quality value with the same source and settings than before. I
think 75Kbps is a good starting value for most web video now. If you're using
Windows Media Encoder, it'll report after the encode if there were any dropped
frames, a handy way of seeing if you're using too high a setting. WME also provides
reasonable defaults to start with.

Encoder Complexity

Encoder complexity controls how hard the encoder works to encode the video.
There are six levels in the v11 codecs with about an eight-fold difference in
encoding speed from slowest to fastest, and about a 20% improvement in
compression efficiency from fastest to best (which actually isn't the slowest).
Different tools present the option in different ways. In Windows Media Encoder, it
is set in Tools > Options > Performance. For optimal quality, the second-to-slowest
mode (listed as "4" or "80" in some tools, and second last to the left in WME) is
almost always the best choice. The slowest mode is a lot slower and very rarely
produces any measurable improvement in quality.

Intelligent Streaming

Intelligent Streaming is Microsoft's name for our multiple bit rate (MBR) encoding
system. The idea behind MBR is to provide content in multiple bit rates in a single
file in order to provide scalability in streaming. Then the player and Windows
Media Services (WMS) cooperate to determine the highest data rate version of the
video and audio that will fit within the available bandwidth.

Intelligent Streaming is only available when doing real-time streaming from WMS
with Windows 2003 Server. Files that won't be coming off WMS should not be
encoded with Intelligent Streaming, since it'll just make the files larger, but won't
provide any added functionality. Also, not all clients support Intelligent Streaming.
It works best when targeting WMP 9 or higher running on Windows.
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Tuning for the Target Player

Windows Media Player 11

Windows Media Player 11 is the newest version of WMP. It's available as a free
download for Windows XP and built into Windows Vista. With WMP, you can
safely use both WMV 9 Advanced profile and WMA 10 Pro's LBR modes.

Windows Media Players 9 and 10

WMP 9 is a good baseline target for mass-market WMV delivery today. WMP 9 is
preinstalled with the widely deployed Windows XP Service Pack 2, and it is
available via Windows update all the way back to Windows 98. WMP 9 established
much of the modern infrastructure for Windows Media, and it's functionally
equivalent to WMP 11 for almost all web video. It can safely use WMV 9 and all the
WMA 9 audio codecs. WMP 10 was a fine release, but was focused more on
performance and media management, and didn't add much functionality specific to
web video.

Windows Media Players 6, 7, and XP

Older versions of WMP can use WMV 9 and WMA 9 using codec updates (either
automatically downloaded, or via an enterprise deployment). However, none of the
pre- WMP 9 versions support the full Intelligent Streaming model implemented in
the current version of WMS, and hence can only switch between video tracks of the
same frame size, and not at all between audio tracks. WMP 6.4 (the last version for
Windows NT 4.0) also isn't reliable with VBR-encoded content.

Flip4Mac
Telestream's Flip4Mac is Microsoft's current recommended solution for Windows

Media playback on the Mac.

Flip4Mac handles WMV 9 and WMA 9 and WMA 9 Pro very well, but doesn't
currently support WMV 9 Advanced Profile or the other audio codecs. Telestream
also offers professional versions of Flip4Mac that support importing WMV into Mac
tools like Final Cut Pro and After Effects, and exporting to WMV in QuickTime Pro
as well.

WMP 9.1 for Mac

While development has ended on it, WMP 9.1 for Mac is still available. While
Flip4Mac provides higher performance and Intel compatibility, WMP 9.1 for Mac
supports DRM and some web page embedding options that Flip4Mac does not
currently support, although Telestream is working on improving embedding for
future versions.

Windows Mobile
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Windows Mobile has included Windows Media Player for a number of generations,
and any device with Windows Mobile 2003 or later (including 5.0 and the just-
released 6.0), has a very capable player, supporting WMV 9, WMA 9, Pro, and
Voice. Kinoma Player

Kinoma has recently introduced a new version of the Kinoma Player for PalmOS
with support for Windows Media playback. Note that it currently supports only the
WMV 9 and WMA 9 codecs, without support for the WMA 9 Voice codec
sometimes used for low-bit rate applications.

VLC

The open-source VLC player is adding WMYV support to their forthcoming 0.8.6
release. While this product is not supported by Microsoft, it may become a useful
solution for WMV playback on other platforms.

WPF/E (Codename)

The Windows Presentation Foundation/Everywhere is Microsoft's codename for a
forthcoming rich media browser plug-in. It will support WMV 9 and WMA 9 on
Mac and Windows, and within Internet Explorer, Firefox, and Safari. It's currently
available as a Community Technology Preview. Downloads and lots of other
information are available here.

B.Reducing Broadcast Delay

Introduction

Most computer programs use temporary storage areas in memory called buffers.
Typically, a program buffers data before sending it on to a device, such as a hard
drive or printer. Microsoft® Windows Media® components use buffers for a
number of reasons. Typically, components buffer small chunks of digital media so
the data can be processed before rendering it, or sending it to a hard disk drive or
computer over a network.

In a broadcast scenario, buffers play a significant role in assuring the quality of
digital media as computers and network devices compress, encode, distribute,
decompress, and render large amounts of data, very quickly, in real time. In general,
the larger the buffer, the better is the end-user experience. However, there is one
main disadvantage of large buffers in a live or broadcast-streaming scenario. Buffers
cause delays or latencies.

A broadcast delay is the difference in time between the point when live audio and
video is encoded and when it is played back, and it is created primarily by the
buffers that store digital media data. For example, if the buffers store a total of ten
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seconds of data, Windows Media Player will show an event occurring ten seconds
late. Often a delay of less than twenty seconds is not a problem. However, when
timing is important, Windows Media components provide a number of ways that
you can minimize broadcast delay without causing a significant loss of image and
sound quality.

This article describes the buffers and how to adjust them for minimal delay, and the
difference between broadcast delay and startup delay. This information is provided
in the following topics:
o Buffering Streaming Media Data. Describes what buffers are used for and
how they work.
e Minimizing Delay. Describes how to configure Windows Media components
to minimize broadcast delay.
» For More Information

Buffering Streaming Media Data

In general when describing the size of a buffer, we usually think in terms of storage
space. For example, a word processing program might use 50 kilobytes (KB) to
temporarily store a document. When describing a Windows Media buffer, on the
other hand, we usually think in terms of time, because audio and video are temporal
media. For example, we say a typical buffer holds five seconds of data.

When streaming and playing content, the buffers are constantly changing; new data
is continuously being added to the buffer in real time, as older, processed data is
sent on and deleted from the buffer. The following figure illustrates how data, in a
sense, moves through a five-second buffer.

0 seconds

e

5 seconds

>

Data enters the top of the buffer at zero seconds and leaves the bottom of the buffer
five seconds later. During the five seconds that the data is in the buffer, a program
or algorithm can change, copy, delete, rearrange, or store the data. For example, the
encoder buffers data so that the codec can analyze and compress it.

Windows Media stores digital media in buffers for three basic reasons:
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e Processing
o Fast Start
e Error correction

Processing

By default, Windows Media Encoder adds a five-second buffer to a session in order
to provide the Windows Media Video codec with the optimum amount of data to
compress a stream. When playing on-demand content, the buffer is not noticed.
However, when encoding a live stream the buffer increases the broadcast delay.

The codec needs a buffer because it analyzes video content over a period of time.
For example, it analyzes movement or change from one video frame to the next in
order to reduce the bit rate of the content as much as possible and produce high-
quality images. To compress data at one point, it might use the analysis of data that
occurs two seconds later. Therefore, the more data it can analyze, the better it can
compress the stream. Reducing the buffer shortens the delay, but can result in lower
quality images.

Fast Start

Fast Start is a new function of the Windows Media 9 Series platform that reduces
start-up delay. Start-up delay is different from the type of delay we are talking
about in this article. It is the period of time the user must wait for the Player buffer
to fill with data when first connecting to a stream. If the buffer is set to hold five
seconds of data, the wait is at least that length of time, possibly longer depending on
network conditions and the bit rate of the stream.

Fast Start causes data to be sent faster than the actual bit rate of a stream when a
user first connects in order to quickly fill the buffer. If the user has high-speed
network access, buffering time is reduced and the Player begins playing the stream
sooner. After the buffer is filled, the bit rate returns to normal.

In order for Fast Start to work on a broadcast publishing point, which streams data
in real time, the server must add broadcast delay to the stream and maintain a
buffer. When a user first connects, the buffer is used to send data faster than real
time. With Fast Start, the user experience is more like that of watching television,
in which he can change channels and instantly view content without start-up
delays. The downside is that a few seconds of broadcast delay must be added for the
buffer.

Though the two types of delay are different, in this one sense they are related. In
order to reduce start-up delay, Fast Start creates a buffer, which in doing so
increases the broadcast delay.

Error Correction
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In order for audio and video to play back properly, the digital media must be
received in a continuous, unbroken stream. The Internet is an especially challenging
network environment. Because of the tremendous size of the Internet, the large
amount of data that must be routed and carried, the unpredictable load and
bandwidth, and the great distances the data must travel, network conditions are less
than favorable for the delivery of streaming content. Though conditions are
improving with higher speeds and faster devices, it would not be possible to stream
audio and video on the Internet or any congested or slow network without a system
of error correction.

Windows Media is designed to deliver the best quality stream possible to users over
a wide range of network qualities and connection speeds. To mitigate errors caused
by data being lost, delayed, and received incomplete, Windows Media Services and
Windows Media Player maintain buffers. Streaming media data is sent in numbered
packets that include the addresses of the sender and receiver. The Player uses a
buffer to arrange the packets that arrive according to their numbers. If a packet is
broken or does not arrive in time, the Player requests a new packet from the
Windows Media server. The server can then resend the packet from its buffer.

The following figure illustrates that even when incoming data stops, playback can
continue because it uses the data left in the buffer. When incoming data continues
it is added to the buffer and presentation continues smoothly even though packets
might have been received in the wrong order and at different times.

Mo
Data
Data
returns
-
Playback Playback
continues continues
— -

If packets do not arrive in time, the Player edits out the missing data from the
buffer. There is a small jump in the presentation where the missing data is, but
without the buffer there would be a hole in the presentation.

Minimizing Delay

Buffers are an essential part of creating, delivering, and rendering streaming media
content, enabling Windows Media components to provide a high-quality end-user
experience. However, there are trade-offs. The larger the buffer size, the longer the
broadcast delay. The default buffer time values in Windows Media components
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balance quality and delay for most situations. However, there are three buffer
settings you can modify to minimize broadcast delay. The following figure shows
the buffers in the encoder, server, and player computers, and how each adds to the
delay.

Encoder Server Player
S seconds 10 seconds

-»>

15 seconds

>

The encoder buffers content to enable the codec to optimize compression; the
server buffers content to enable Fast Start; and the Player buffer provides smooth
playback for the user. Assuming each buffer stores five seconds of data, and taking
into account delays that might be added by network devices, the total broadcast
delay can be between 15 and 20 seconds. You cannot eliminate the buffers
completely; Windows Media components could not work without any buffers.
However, by minimizing the buffer sizes using the procedures in the next three
sections, you can reduce broadcast delay to approximately six to nine seconds,
depending on network conditions.

As you reconfigure settings, test playback and watch for problems. For example,
when you reduce the encoder buffer, make sure you are comfortable with the
quality of the images. The codec has less motion data to work with, so you might
notice more video artifacts, and movement might not appear as smooth. If your
content does not include fast motion scenes, you may not even notice any
degradation of quality. With a small Player buffer size, playback is more likely to be
interrupted by buffering, which is caused by the Player running out of data.
Buffering might not be a problem for users with stable, high-speed Internet access.
However, users with slow connections may actually need to increase their buffer
size. Remember you are balancing quality with broadcast delay, and by reducing
delay you may have to make compromises. If you do not have to minimize delay,
use the buffers.

To reduce overall broadcast delay, you can reduce the size of the encoder and Player
buffers, and disable the Fast Start buffer on your Windows Media server.

Reducing the Encoder Buffer

Start Windows Media Encoder 9 Series and create or open a broadcast session with
Windows Media server (streaming) as the destination. In this procedure, we will
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assume Multiple bit rates (CBR) is selected for both Audio and Video. However,
other settings can be used. Do the following:

T

E‘&

In Session Properties on the Compression tab, click Edit. Custom Encoding
Settings opens.

Click the bit rate tab.

In Buffer size, type 1, which is the minimum buffer size. The following figure
shows the setting on the bit rate tab.For applications needing audio, the end-to-
end latency can be reduced by using one of the encoder “low delay” encoding
modes available in versions 9.1 of Windows Media Audio and Windows Media
Audio Professional and later. These low delay modes cut down on the audio
buffering needed both at the encoder and the decoder (player), thereby
improving the end-to-end latency. These modes are available when Windows
Media Format 9.5 SDK or later is installed on the encoding machine. The
WMA/WMA Pro bitstreams encoded with this configuration (WME9 +
FSDK9.5 or later) are fully compliant with older WM players, and no codec
download by the players is needed. Once FSDK9.5 or later is installed, in the
Compression tab of WMED9, hit the Edit and select for audio the “CBR” mode
and Windows Media Audio 9.1 codec. In the bitrate tab, in the drop-down list
for Audio Format, select one of the few selections marked as “Low Delay CBR".
The Low Delay CBR modes enabled in “Windows Media Audio 9.1 Professional
or later” could also be used. Note that the Windows Media Format SDK 11,
which is installed when you install Windows Media Player 11 Beta, will also
upgrade the WMA Professional codec to WMA 10 Professional.

General [ 138 Kbps
Audio format | 10 kbps, 16 kHz, mono CBR |
Video size: [320  x |20 I~ Same as video ipput
Frame rate: |15 fps Key frame interval I10 sec
Video bit rate: 121K bps
Buffer size: |1 seconds [~ Use defaul
Video smoothness: ]60 [Sharpes)
Decoder complety: |Auro :]
Total: 138 Kbps (138000 bps)
Video bit rate: 121 Kbps Audio bit rate 10 Kbps
Script bit rate: Ovethead: 7 Kbps
[ ok ]| comn Hep |

45

Institutional Repository - Library & Information Centre - University of Thessaly
08/12/2017 21:25:49 EET - 137.108.70.7



Note Codecs can require different minimum buffer sizes. Therefore, the broadcast
delay in most cases is longer than one second. For example, the Windows Media 9
Audio Voice codec introduces a longer delay than the standard Windows Media
Audio 9 codec. If you do not require audio, you can further minimize delay by
setting Audio Format to O kbps, 8 kHz, mono CBR.

Disabling the Server Buffer and Fast Start

Open the Windows Media Services snap-in for Microsoft Management Console
(MMC) or Windows Media Services Administrator for the Web, and connect to
your Windows Media 9 Series server. Open or create a new broadcast publishing
point. Then do the following:

il

O N e W W

Click the broadcast publishing point, and then in the details pane on the
right, click the Properties tab.

In Category, click General.

In Property, click Enable Fast Cache, and then click the Disable button.

In Category, click Networking.

In Property, click Enable buffering and then click the Properties button.

On Enable Buffering Properties, click Disable buffering. The following figure
shows the Windows Media Services snap-in with Enable Buffering
Properties open and buffering disabled.

|»

Selact & category to view or modify plug-ns or properties in the category.

Category: Property:
O General %-JEnable buffering Do not baffer
1) Authorization
¥ Logging Enable Bulfering Properties
Event notfication
& fashentication Gudl
PLmes
* Wirsless | Buffer options
B;piayist transform (" Buffer content (reduces startup latency for chents)
W CacheProxy
0 &y chiving
Soadscast atr (-thhffam(uﬂmddavhmm
e
CNetworking econ
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Note Fast Start is disabled at the publishing point level, so keep the Fast Start
buffer on publishing points that do not require minimum broadcast delay.

Reducing the Player Buffer

Open Windows Media Player 9 Series, and do the following:
1. On the Tools menu, click Options.
2. On the Performance tab, click Buffer, and type 1, which is the minimum
buffer size value. The following figure shows the Performance tab with the
new setting.

opions x|
Media Library | Plug-ins | Privacy | Security I File Types | Network |
Player | CopyMusc | Devices Performance

g Configure Player performance.

—Connection speed
(¥ Detect connection speed (recommended):
" Choose connection speed:

IModem (28,8 Kbps) j

—Network buffering
" Use default buffering (recommended)

& Buffer |1 seconds of content

—Video acceleration
None J Full

Full video acceleration (recommended)

Advanced... l R_:stareDeFaultsI

[ ok | cancel | mpy | Hep
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C. DIRECTSHOW

In the early 1990s, after the release of Windows 3.1, a number of hardware
devices were introduced to exploit the features of its graphical user interface.
Among these were inexpensive digital cameras (known as webcams today), which
used charge-coupled device (CCD) technology to create low-resolution black-and-
white video. These devices often connected to the host computer through the
computer’s parallel port (normally reserved for the printer) with software drivers
that could handle data transfer from the camera to the computer. As these devices
became more common, Microsoft introduced Video for Windows (VFW), a set of
software application program interfaces (APIs) that provided basic video and audio
capture services that could be used in conjunction with these new devices.
Although VFW proved to be sufficient for many software developers, it has a
number of limitations; in particular, it’s difficult to support the popular MPEG
standard for video. It would take a complete rewrite of Video for Windows to do
that.

As Windows 95 was nearing release, Microsoft started a project known as
“Quartz,” chartered to create a new set of APIs that could provide all of Video for
Window’s functionality with MPEG support in a 32-bit environment. That seemed
straightforward enough, but the engineers working on Quartz realized that a much
broader set of devices just coming to market, such as digital camcorders and PC-
based TV tuners, would require a more comprehensive level of support than
anything they’d planned to offer in a next-generation tool. Everywhere they looked,
the designers of Quartz realized they couldn’t possible imagine every scenario or
even try to getit all into a single API.

Instead, the designers of Quartz chose a “framework” architecture, where the

components can be “snapped” together, much like LEGO bricks. To simplify the
architecture of a complex multimedia application, Quartz would provide a basic set
of building components—known as filters—to perform essential functions such as
reading data from a file, playing it to the speaker, rendering it to the screen, and so
on.
Using the newly developed Microsoft Component Object Model (COM), Quartz
tied these filters together into filter graphs, which orchestrated a flow of bits—a
stream—from capture through any intermediate processing to its eventual output to
the display. Through COM, each filter would be able to inquire about the
capabilities of other filters as they were connected together into a filter graph. And
because Quartz filters would be self-contained COM objects, they could be created
by third-party developers for their own hardware designs or software needs. In this
way, Quartz would be endlessly extensible; if you needed some feature that Quartz
didn’t have, you could always write your own filter.
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The developers of Quartz raided a Microsoft research project known as
“Clockwork,” which provided a basic framework of modular, semi-independent
components working together on a stream of data. From this beginning, Quartz
evolved into a complete API for video and audio processing, which Microsoft
released in 1995 as ActiveMovie, shipping it as a component in the DirectX Media
SDK. In 1996, Microsoft renamed ActiveMovie to DirectShow (to indicate its
relationship with DirectX), a name it retains to this day.

In 1998, a subsequent release of DirectShow added support for DVDs and
analog television applications, both of which had become commonplace. Finally, in
2000, DirectShow was fully integrated with DirectX, shipping as part of the release
of DirectX 8. This integration means that every Windows computer with DirectX
installed (and that’s most PCs nowadays) has the complete suite of DirectShow
services and is fully compatible with any DirectShow application. DirectX 8 also
added support for Windows Media, a set of streaming technologies designed for
high-quality audio and video delivered over low-bandwidth connections, and the
DirectShow Editing Services, a complete API for video editing.

Introducing GraphEdit

The basic elements of DirectShow applications—filters, connections, and filter
graphs—can be easily represented visually, and drawing a diagram of a DirectShow
filter graph can be an important aid in the design process. GraphEdit can be thought
of as a whiteboard on which prototype DirectShow filter graphs can be sketched.
However, because GraphEdit is built using DirectShow components, these
whiteboard designs are fully functional, executable DirectShow programs. More
than just a design tool, GraphEdit is a rapid prototyping environment for
DirectShow. Any DirectShow application, regardless of complexity, can be built and
tested in GraphEdit before you write a single line of application code.

To launch GraphEdit, select Programs from the Start menu, select Microsoft
DirectX 9.0 SDK, select DirectX Utilities, and then select GraphEdit. When the
program launches, you’ll be presented with a large blank area, representative of an
empty filter graph with no component filters, as shown in Figure 2-1.
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Figure 2-1. GraphEdit’s startup state
Rendering Media Files

GraphEdit makes it easy to render a wide range of media files. From the File menu,
select Render Media File. You’ll be presented with an Open File dialog box asking
you to select a file to be rendered. Select the file John Boy 9 — Foggy Day.wav
(included on the CD-ROM). If your DirectX installation is correct, you should see
the the filter graph shown in Figure 2-2.

GraphEdit has created a complete filter graph, with three components. From left to
right, the filter graphs are

e A source filter that points to the WAV file

« A transform filter that parses the file into a series of samples

» A renderer filter that passes the stream along to the default DirectSound
device

As explained in Chapter 1, these three types of filters—source, transform, and
renderer—can be found in nearly every filter graph. The filter graph created by
GraphEdit to render the WAV file is minimal but complete. To hear the WAV file
being rendered to the speakers (or whichever DirectSound device has been selected
as the default), click the Play button on the toolbar, immediately below the menu
bar, as shown in Figure 2-3.
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Figure 2-2. Filter graph to render a WAV file

When you click the Play button, the WAV file begins to render and the control
below the toolbar begins to fill with color, corresponding to how much of the WAV
file has been read into the filter graph. You can pause the filter graph by clicking
Pause or stop it by clicking Stop. (As you might expect, the Play, Pause, and Stop
buttons send the run, pause, and stop messages to the filter graph.) After the entire
stream has rendered to the DirectSound device, GraphEdit stops the filter graph.

Using the Render Media File option, a broad range of media files—all the types
understood by DirectShow—can be rendered. In fact, trying to render these files is
a good test of the DirectShow capabilities of your system. If you open a media file
and DirectShow can’t render it, it’s likely that you don’t have the appropriate
collection of DirectShow filters (which might encourage you to write a DirectShow
filter that could render the media type you’re interested in).
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Figure 2-3. Rendering the WAV file
Enumerating Filter Types

To understand what kinds of filter graphs you can create in GraphEdit, you have to
enumerate (list) all the possible filters available for DirectShow’s use. From
GraphEdit’s Graph menu, select the first item, Insert Filters, and youll see the

dialog box shown in Figure 2-4.

Which filters do you want to insert?

- Audio Capture Sources
- Audio Compressors
- Audio Renderers
- BDA CP/CA Filters

- BDA Network Providers
+ BDA Transport Information Renderers

- Device Control Filters
- DirectShow Filters

- DMO Audio Effects

- DMO Video Effects

- Esternal Renderers

- Midi Renderers

- Video Capture Sources
“Videa Compressors

~WDM Stream Decompression Devices
~WDM Streaming Capture Devices
~WDM Streaming Communication Transforms
- WDM Streaming Data Transforms

+- WOM Streamina Interface Transforms

W Fanniz Pl

- DMO Audio Capture Effects

Figure 2-4. GraphEdit's Insert Filters dialog box enumerating all available

DirectShow filters
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This dialog box uses the Windows convention of expandable lists of items.
To the left of each list entry in the dialog box is a plus sign, which hides a list of
DirectShow filters underneath. Clicking on the DirectShow Filters entry will
present the entire list of DirectShow filters available to GraphEdit. The other filters
enumerated in the Insert Filters dialog box are Windows Driver Model (WDM)
devices (all valid WDM devices are available to DirectShow as filters), DirectX
Media Objects (DMOs), Video for Windows devices, and so forth.

Building a Filter Graph from Scratch

Now that you've enumerated the filters available to DirectShow, it’s possible
to build up a filter graph—say, one that will render an AVI movie—from scratch.
Begin by selecting New from the File menu, which will clear out any existing filter
graph. Next you’ll need a source filter that points to the AVI file. From the list of
DirectShow filters, select the entry labeled File Source (Async) and click the button
marked Insert Filter. You'll immediately be presented with a file selection dialog
box with the message “Select an input file for this filter to use.” Select the AVI file
Sunset.avi from the CD-ROM, and you should see the filter within GraphkEdit, as
shown in Figure 2-5.
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| [ Full Screen Renderer
| ® G711 Codec
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[#- Indeo® video 5.10 Compression Filter
| # Indeo® video 5.10 Decompression Filtet
| @ Infirite Pin Tee Filter
. [# Intemnal Script Command Renderer
[ IVF source filter
f+- Line 21 Decoder

Ready Tl
Figure 2-5. A source filter—the beginning of every DirectShow filter graph

The AVI file in the source filter needs to be divided into two streams, one with
video data and one with audio data. The DirectShow transform filter AVI Splitter
makes the division; insert it into the filter graph.

The source filter and the transform filter need to be connected, from the output pin
of the source filter to the input pin of the transform filter. To make this connection,
click the output pin of the source filter, drag the mouse pointer over the input pin
of the transform filter, and release the mouse button, as shown in Figure 2-6.
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Figure 2-6. Creating a connection between an output pin and an input pin

GraphEdit automatically rearranges the filters so that they fit together smoothly, as
Figure 2-7 shows.

Figure 2-7. GraphEdit adjusting the position of the filter

The AVI Splitter transform filter produces two streams, which are available on
output pins Stream 00 and Stream 01. Although it’s less than clear from these labels,
Stream 00 is a video stream and Stream 01 is an audio stream. (This confusing
nomenclature is a result of the fact that an AVI file can have a wide variety of media
types stored within, which means you couldn’t appropriately name a pin VideoOut
or AudioOut because there might be no video or audio in any given AVI file.) To
render the audio stream, you need to insert the renderer filter Default DirectSound
Device from the list of Audio Renderers in the Insert Filters dialog box. Connect
output pin Stream 01 to the Audio Input pin of the renderer filter. Now your filter
graph should look like the one shown in Figure 2-8.
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Figure 2-8. A DirectSound renderer filter added

Rendering the video is a two-step process. Because this AVI file contains digital
video (DV) and audio data, a transform filter known as the DV Video Decoder must
be added to the filter graph. Add the filter, and connect pin Stream 00 from the AVI
Splitter filter to the XForm In pin of the DV Video Decoder. Finally a video
renderer can be selected from the list of DirectShow filters. Although several types
of video renderers are available—including full-screen and off-screen renderers—
we’ll use the generic Video Renderer, which sends the video to a window on the
display that will be opened when the filter graph begins to run. Add the filter, and
connect the output pin XForm Out from the DV Video Decoder to the Input pin of
the Video Renderer. When it’s all done, the filter graph will look like Figure 2-9.

Figure 2-9. A complete filter graph rendering both audio and video streams of the
AVl file

At this point, click Play. A new window titled ActiveMovie Window will open on
the screen and display the AVI file as it plays, as shown in Figure 2-10. The
window’s title bar is a holdover from the time, a few years back, when DirectShow
was known as ActiveMovie. (The movie has a silent soundtrack, so don’t expect to
hear anything from the speakers as the movie is playing.)

That’s what it takes to create a filter graph from scratch; filters have to be inserted
into the filter graph manually and connected appropriately. However, GraphEdit
provides two alternative techniques to speed the creation of filter graphs: rendering
pins and Intelligent Connect.
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M ActiveMovie Window

Figure 2-10. The AVI file in mid-playback
Creating Filter Graphs with Rendering Pins

Another technique that quickly renders media files from within GraphEdit uses
rendering pins. Starting from an empty filter graph, add a File Source (Async)
source filter to the filter graph and select Sunset.avi as the input file. Right-click the
output pin of the filter. You'll see the menu shown in Figure 2-11.

Render Pin

Reconnect Pin

Pin Propetties...

Figure 2-11. The pin menu with per-pin options on each filter

Select Render Pin. The resulting filter graph should be identical to the filter graph
you built from scratch—without the additional steps of finding the correct
DirectShow filters, inserting them into the filter graph, and connecting them
appropriately. You can “Render Pin” from any output pin in the filter graph, not
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just a source filter. You can use this feature to finish a partially complete filter graph
or, as in this case, to build the entire filter graph.

Simplifying Design Tasks with Intelligent Connect

In Chapter 1, you used the filter graph to connect output pins that accepted
different media types by stringing a set of intermediate transform filters between
the pins. This feature, known as Intelligent Connect, allows the filter graph to
assume most of the heavy lifting involved in graph building. This same feature can
be put to work in your DirectShow programs to simplify coding tasks in many
situations. Intelligent Connect is turned on in GraphEdit by default. (To turn it off,
clear the Connect Intelligent menu option in the Graph menu.)

To use Intelligent Connect, begin by creating a filter graph with two filters: first a
File Source (Async) filter, pointing to the file Sunset.avi, and next a Video Renderer
filter. You’ve now got a filter graph with a source filter and a renderer filter, but no
transform filters. However, GraphEdit will let you create a connection from the
output pin of the source filter to the input pin of the renderer filter, as shown in
Figure 2-12.

Qutput I -8 Input
Sunsget. avi | YWideo Renderer

Figure 2-12. A source filter can’t be connected directly to a renderer filter, unless...

This connection won’t work on its own. The media type of the output pin of the
source filter does not agree with the media type required by the input pin of the
video renderer. That's when Intelligent Connect steps in and adds the intermediate
filters needed to transform AVI file data into video that can be rendered to the
display, as shown in Figure 2-13.

Outputl . input pin Slreamml | Form In anrmouI | Input
Sunset. avi l AVl Splgggﬁm ) r DY Video Decoder ’ Video Renderer

Figure 2-13. ...Intelligent Connect is used, in which case intermediate transform
filters are added.

The filter graph has added AVI Splitter and DV Video Decoder transform
filters, both of which are needed to translate the output of the source filter into
video data that can be rendered to the display. Note that the audio stream hasn’t
been rendered. Rather than rendering the media file, Intelligent Connect simply
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found a path to connect a source filter to a renderer filter. If the renderer filter had
been a Default DirectSound Device rather than a Video Renderer, the resulting

Output .-llnput pin Stream 00

21 Audio Input pin (rendered)
o r/ Default DirectSound Device (B

Sunset avi AV Splitj&?&m

4

filter graph would have looked like Figure 2-14.

Figure 2-14. A source filter connected to an audio renderer requiring one transform

filter

D.Eastern Europe Broadcast Assi

ents

F_EEU BROAD RCDATA

BEGIN
1L,
69L,

// Lowest index
// Highest index

49750000L, //1
59250000L, //2
77250000L, //3
85250000L, // 4
93250000L, //5
175250000L, //6
183250000L, //7
191250000L, // 8
199250000L, /9
207250000L, /10
215250000L, //11
223250000L, //12

0L,
0L,
OL,
OL,
OL,
OL,
OL,
0L,

// 13 Not used
// 14 Not used
// 15 Not used
// 16 Not used
// 17 Not used
// 18 Not used
// 19 Not used
// 20 Not used

471250000L, //21
479250000L,  //22
487250000L, // 23
495250000L,  // 24
503250000L, // 25
511250000L, // 26
519250000L,  // 27
527250000L, //28
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535250000L, // 29
543250000L, //30
551250000L, //31
559250000L, //32
567250000L, //33
575250000L, // 34
583250000L, //35
591250000L, // 36
599250000L, // 37
607250000L, // 38
615250000L, // 39
623250000L, //40
631250000L, // 41
639250000L, // 42
647250000L, //43
655250000L, // 44
663250000L, // 45
671250000L, // 46
679250000L, // 47
687250000L, // 48
695250000L, // 49
703250000L, //50
711250000L, //51
719250000L, //52
727250000L, //53
735250000L, //54
743250000L, //55
751250000L, //56
759250000L, //57
767250000L, //58
775250000L, //59
783250000L, // 60
791250000L, //61
799250000L, //62
807250000L, //63
815250000L, // 64
823250000L, //65
831250000L, // 66
839250000L, // 67
847250000L, // 68
855250000L, // 69
END
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E. UPNP/DLNA — ARCHITECTURE

JPEG, LFCM, MFEGZ
[Meddia Fermats)

UPnP AV 1.0
(Media Management)

HTTP 1.0/1.1
(Media Transport)

S5DP QENA || SSDP
HITPUY
(Discovery)

BOZ.3), BOZ.3u, 502,112, B02.15,1
(Natwork Connactivity)

Media Formats

Media Formats describe how digital content is encoded and formatted for
each of the three classes of media: image, audio, and AV. The media format profiles
are very explicit, with attributes, parameters, system, and compression level details
defined in sufficient detail ensure interoperability between DLNA compliant
devices. The current baseline set of media formats that each specific device type
must support are listed in the table below.

In addition to the baseline media formats that must be supported, DLNA also
defines a set of optional media formats and provides specific rules about using
optional formats between compatible devices and conversion between optional and
mandatory formats.
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The focus on media formats is a dividing line between the work of the UPnP
Forum and DLNA. The UPnP Forum focused on achieving device interoperability,
which was accomplished. But the lack of prescribed media profiles prevented the
UPnP architecture from delivering media interoperability and led to the founding
of DLNA.

Media Transport

Media Transport defines how content moves across the network. DLNA
devices that send or receive any media content to/from the network must support
HTTP 1.1 (including chunked transfer encoding, persistent connections, and
pipelining) as the baseline transport mechanism. In addition, Real-time Transport
Protocol (RTP) is available as an optional media transport protocol. But, the
mandatory requirement for HTTP 1.1 must always be met.

Media Management

Media management enables devices and applications to identify, manage, and
distribute digital media content across network devices. The DLNA Guidelines
incorporate the UPnP Forum AV and Printer technology as the basis for DLNA
media management. The services provided by this technology are: Content
Directory, Connection Manager, AV Transport, and Rendering Control.

Content Directory

The Content Directory service provides a mechanism for each content server
on the network to provide a uniform directory of all its available content to any
interested devices on the network. Every content server must have an instance of
this service. This service might be used to display a list of songs stored on an MP3
player, still-images comprising various slide shows stored on a PC, movies stored in
a DVD jukebox, TV shows currently being broadcast by a Set-top Box, songs stored
in a CD Jukebox, TV programs that had been downloaded to a PVR, photos stored
in a digital camera, and many more. Nearly any type of content can be listed via the
Content Directory service, even for devices that support multiple types of content.
The information about the content (metadata) returned by the Content Directory
service includes properties such as its name, artist, creation date, size, etc. In
addition, the metadata also indicates the transfer protocols and data formats that are
supported for each piece of content on the server. This information is used by the
Control Point to determine if a given Media Renderer is capable of rendering the
content in its current format or if some type of transcoding is required.

Connection Manager

The Connection Manager service determines how the digital media content
can be transferred between two devices on the network. Each device that sends or
receives content must implement the Connection Manager service. This service
provides a mechanism for devices to:
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Match capabilities between server and render devices.
* Set up and tear down connections between devices.
* Discover information about current transfers in the network.

When making connections, the Connection Manager service is the interface
between the devices and the TCP/IP stack.

AV Transport

The AV transport service enables control over the “playback” of audio and video
streams including the ability to Stop, Pause, Seek, etc. This service type defines a
common model for AV transport control suitable for a generic user interface. It can
be used to control a wide variety of disc, tape, and solid-state media devices such as
CD players, VCRs, and MP3 players. Depending on the supported transfer protocols
and data formats, this service may or may not be implemented. Although most
media will be sent across the network as data it may be more efficient to transfer
the media data stream using other means. An example is when a personal video
recorder is the media source and a TV set is the media renderer (player). An
Ethernet connection would not be as efficient as an s-video connection. Using a
transfer medium that is not part of the TCP/IP network is called an out of band
transfer. These transfers are not defined by the UPnP AV specification but are
recommended and supported by the manufacturer of the media equipment.

Rendering Control

Most rendering devices contain a number of dynamically configurable attributes
that affect how the current content is rendered. For example, video devices, such as
TVs, allow user control of display characteristics such as brightness and contrast,
while audio devices allow control of audio characteristics such as volume, balance,
and equalizer settings. The Rendering Control service is intended to provide control
points with the ability to query and/or adjust any rendering attribute that the device
supports. The Rendering Control service enables a control point to:

* Discover the attributes supported by the device.

* Retrieve the current setting of any supported attribute.
* Change the setting of any modifiable attribute.

* Restore the settings defined by a named preset.

Device Discovery and Control

Device discovery and control enables a device on the home network to discover the
presence and capabilities of other devices on the network and collaborate with these
devices in a uniform and consistent manner. DLNA incorporates the UPNP Forum
Device Architecture 1.0 as the basis for its device discovery and control.
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Discovery

Device discovery is the first step in UPnP networking. When a new device is added
to a network, the UPnP discovery protocol (SSDP) allows the device to advertise its
services to all control points on the network via a multicast. Similarly, when a new
control point is added to the network, SSDP allows the control point to search for
devices of interest using a multicast. Thus, by listening to the standard multicast
address, control points and devices can be made aware of new services being offered
on the network and respond to service requests. In each case, the response is a
discovery message that contains a small number of essential specifics about the
device or its services, e.g., its UPnP type, its universally unique identifier (UUID),
and a URL to more detailed information. When a control point discovers a new
device or service of interest — either as a result of a device’s advertisement or a
specific search — the control point must then use the URL in the discovery message
to retrieve a description of the device and its capabilities.

Device Description

A UPnP device description includes vendor-specific manufacturer information like
the model name and number, serial number, manufacturer name, URLs to vendor-
specific Web sites, and a URL for presentation. For each service included in the
device, the device description lists the service type, name, a URL for a service
description, a URL for control, and a URL for eventing. A device description also
includes a description of all embedded devices. Note that a single physical device
may include multiple logical devices. A UPnP device description is written by the
device vendor, and is expressed in XML syntax and based on a standard UPnP
Device Template produced by the UPnP Forum working committee.

Service Description

A UPnP service description includes a list of commands, or actions, the service
responds to, and parameters, or arguments, for each action. A service description
also includes a list of variables. These variables model the state of the service at run
time, and are described in terms of their data type, range, and event characteristics.
Like a UPnP device description, a UPnP service description is written by a UPnP
vendor. The description is in XML syntax and is based on the standard UPnP
Service Template. Retrieving a UPnP device description is straight forward: the
control point issues an HITP GET request on the URL in the discovery message,
and the device returns the device description. Retrieving a UPnP service description
is a similar process that uses a URL within the device description.

Control

Once the device and its service descriptions are retrieved, a control point can ask
those services to invoke actions and the control point can poll those services for the
values of their state variables. Invoking actions is a form of remote procedure call; a
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control point sends the action to the device's service, and when the action has
completed (or failed), the service returns any results or errors. Polling for the value
of state variables is a special case of this scenario where the action and its results are
predefined. To control a device, a control point invokes an action on the device's
service. To do this, a control point sends a suitable control message to the control
URL for the service (provided as part of the service element in the device
description). These messages are encapsulated in SOAP, and sent via HTTP requests.
In response, the service returns any results or errors from the action — again using
SOAP and HTTP. The effects of the action, if any, may also be reflected by changes
in the variables that describe the run-time state of the service. When these state
variables change, events are published to all interested control points. To determine
the current value of a state variable, a control point may poll the service. Similar to
invoking an action, a control point sends a suitable query message to the control
URL for the service. In response, the service provides the value of the variable; each
service is responsible for keeping its state table consistent so control points can poll
and receive meaningful values As long as the discovery advertisements from a
device have not expired, a control point may assume that the device and its services
are available. If a device cancels its advertisements, a control point must assume the
device and its services are no longer available.

Eventing

As the section on Description explains, a UPnP service description includes a list of
actions the service responds to and a list of variables that model the state of the
service at run time. If one or more of these state variables are evented, then the
service publishes updates when these variables change, and a control point may
subscribe to receive this information. Throughout this section, publisher refers to
the source of the events (typically a device's service), and subscriber refers to the
destination of events (typically a control point). Both subscriber and publisher
messages are delivered via a version of HTTP that has been extended using General
Event Notification Architecture (GENA) methods and headers developed by the
UPnP Forum. To start receiving events, a subscriber sends a subscription message. If
the subscription is accepted, the publisher responds with a duration for the
subscription. To keep the subscription active, a subscriber must renew its
subscription before the subscription expires. When a subscriber no longer needs
eventing from a publisher, the subscribercancels its subscription. The publisher
notes changes to state variables by sending event messages. Event messages contain
the names of one of more state variables and the current value of those variables,
expressed in XML. A special initial event message is sent when a subscriber first
subscribes; this event message contains the names and values for all evented
variables and allows the subscriber to initialize its model of the state of the service.
To support scenarios with multiple control points, eventing is designed to keep all
subscribers equally informed about the effects of any action. Therefore, all
subscribers are sent all event messages, subscribers receive event messages for all
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evented variables (not just some), and event messages are sent no matter why the
state variable changed (either in response to a requested action or because the state
the service is modeling changed). An example of this would be the volume control
on digital TV that was a DMP/DMR combined device. Turning the physical volume
control on the device would send an event message to the network with the new
volume level. Conversely, a DMC could send a volume action to the TV that would
result in it changing its volume and sending an event message to the network to that
effect. Some state variables may change value too rapidly for eventing to be useful.
One alternative is to filter, or moderate, the number of event messages sent due to
changes in a variable's value. Some state variables may contain values too large for
eventing to be useful; for this, or other reasons, a service may designate one or more
state variables as non evented and never send event messages to subscribers. To
determine the current value for such non-evented variables, control points must
poll the service explicitly

Presentation

Presentation exposes an HTML-based user interface for controlling/monitoring the
status of a device. It augments the standard UPnP control and eventing mechanisms
by providing a browser based avenue for sending actions to a device and receiving
notification of state changes from a device. The URL for the presentation page is
provided by the device description. To retrieve the presentation page, an HTTP
GET request is issued to the presentation URL and the device returns the
presentation page. Loading the page into a browser will, provided the page enables
it, allow the user to control the device or view its status. Unlike the interactions
defined by the UPnP Device and Service Templates, the capabilities of the
presentation page are completely specified by the device vendor. The
implementation details are also up to the device vendor, but the use of an embedded
web server in conjunction with the device’s native capabilities is the most common
method of implementing this feature.

Network Stack

The basis for UPnP Networking (and thus DLNA) is the TCP/IP v4 protocol. Every
device must implement a DHCP client, and search for a DHCP server when first
connected to the network. If a DHCP server is discovered, the device must use the
IP address assigned by the server. If no DHCP server is discovered, the device must
use Auto-IP to generate a link-local IP address. Auto-IP uses an implementation
dependent algorithm to generate an address in the 169.254/16 range. The first and
last 256 addresses in this range are reserved and must not be used. After developing
an address, the device must determine if the address is available by using an ARP
probe. If the device receives a response, the address is assumed to be in use and the
device must generate and test a new IP address. A device that has configured via
Auto-IP must periodically check for the presence of a DHCP server. If a DHCP
server is discovered, the device must switch to the IP address allocated to it by the
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DHCP server. In order to switch between IP addresses, the device must cancel any
outstanding UPnP Discovery advertisements and re-issue them under the new
address. In addition to IP addressing, UPnP makes extensive use of both the UDP
and TCP protocols. Discovery is done via an HTTP Multicast over UDP and is used
by devices to advertise their presence to the network and by control points to
discover what devices exist on the network. Definition, control, and eventing
services are delivered via HTTP over TCP.

Network Connectivity

Three network connection technologies are incorporated in the DLNA 1.5
Interoperability Guidelines: 10Base-T and 100Base-T Ethernet (802.3i / 802.3u) for
wired connections, WiFi (802.11a /802.11b /802.11g) for wireless connections, and
Bluetooth for wireless connections for mobile handheld devices such as cell phones
and PDAs. Additional network connections such as 1000Base-T Ethernet (802.3ab)
and faster WiFi (802.11n) will be added to the Guidelines in the future. It should
also be noted that many other networking technologies such as LonWorks, CeBus,
X-10, and Universal Powerline Bus (UPB) could be supported via UPnP Bridges.

Intel Device Validator

With the push of a few buttons, Device Validator automatically tests devices for

UPnP and UPnP AV compliance. When testing is complete, the Ul indicates test

results by one of three light states (see Figure 1, page 68).

e  Green Light: Pass—complies with pertinent UPnP standards

e Red Light: Fail—specific points of non-compliance are identified

¢ Yellow Light: Warning—areas of technically compliant behavior, but not recommended
behavior

In addition to checking for compliance with the UPnP specification, Device

Validator will warn the developer when best known practices and implementation

guidelines' are not followed. Another useful feature of Device Validator is its plug-

in architecture that allows the addition of new test modules. This makes Device

Validator a valuable tool for adding new test functionality to a regression harness.

' The official UPnP Vendor's Implementation Guide can be found at
http://upnp.org/resources/documents.asp.
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# Intel Device Validator for UPnP Technologies
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Figure 1. The GUI for Intel Device Validator
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In addition to development and validation tools, Intel has provided developers with
tools for manual testing, including a few tools that can work with any type of UPnP
device. This suite of tools is available at:

http://www.intel.com/labs/connectivity/upnp/

Intel Device Spy

Intel Device Spy is a universal control point (UCP) that supports manual diagnostics

for individual actions and events.

@ Intel Device Spy for UPnP Technologies

File Wiew Help
= w8 UPnP Devices A
[=| “uue IntelediaR enderer i
- D-' urn:schemas-upnp-org: service:f
[+ State variables
@ ListPresets{uid InstancelD,
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CRE d uin:schemas-upnp-oig service:
e Intel's Media Server [CEL-SOFTLAE
we Intel's $OWPC Media Server [DTRA!
e Intel's XWPC Media Server [INTEL-
e |ntel's $0WPC Media Server [MBW2

H-H #H-H

Figure 2. The GUI for Intel Device Spy.

Device Spy offers a developer these capabilities:

Name

Methods

Parent presentatior
Parent UDN
Service ID

Service URL

State vanables
Wersion

e Detection of all UPnP devices on a network

¢ Display of detailed UPnP device information

e Action invocation
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¢ Event monitoring

e  Error reporting

Device Spy is an excellent learning tool for developers new to UPnP technology. It
provides an opportunity to interact with UPnP devices and begin to understand
how such devices work.

For more experienced developers, Device Spy provides a way to control any type of
UPnP device. It allows them to manually test features during implementation-
debug cycles, or to examine how existing UPnP devices work. Through its
invocation stress testing, error reporting, and outbound/inbound packet tracing,
Device Spy enables developers to discover and fix potential problems that may
occur during UPnP software development.
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