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1. TIpoioyog

Avm n Epyaocia givan évag 1pomog enkotvaviog Hetall S1ad1kTion TOAADY
YPNOTAOV 01 01oiol Umopel va eivarn pua mopéa, Lo OIKOYEVELN, GUVEPYATEC, Ol
omoiot BEAovV va LolpacToby 0 £vag KATL [e ToV GALO ausOnuaTa, 10EEC, amOYELS,
aAAd oiver Ty duvatdtnTo TMAESIAoKEYNC MGTE £vag Vo pmopel va PAETEL TOV
GAAO KoL VO TOV 0KOVEL I6MG Y10 KATOLES TTO TPOSMTIKEG OTLYHUES, I0MG Yl
KOATOLEG 10£€G, OKEYELG 01 OTTO1EG £XOVV LOVO KOO0V (OC TOPAANTTN, 1] Y10
0To1oVONTOTE AALO AOY® TOV omoio Bpioket o kébe ypMong anapaitnro.

O ovyypovog avBpmmog givarl TAéov TOAD amontnTikOg Kot £xEL TO dikaimpo avtd
€QOGOV 1M TEYVOLOYiN £XEL PTACEL GE £Va OPKETA LYNAO EMimedO, £TG1 ALTOS {NTaEL
VoL UTOPEL vaL EYEL ETOPT] LLE OTOLOVOTTTOTE ,0TOTEONTOTE YMPIG VO, TOV EVOLULPEPOVY
10 TPOPANUOTO VAIKOD, EMKOWVOVING TEYVOLOYIDV, 1) OTIONTOTE OPOPE TNG
TEYVOAOYIEG KO TAL TPOTOKOALD TTOV YPTGLOTOLOVVTOL Y10 QVTEG TIG VAN PECIES,
0EL0VV KOl TOAAEG POPES £YOVV OVAYKN VO ETKOVOVOHV Y®PIic TpofAnpaTaL.
Eme1on dvotuymg 1 eutuy®dg Yo tov kaféva mAéov ol emkotvevia etvar peilov
0épa, pmopeite va deite amd Kivntd péypt PDA kot pivi Yroloyiotéc £mg ko
kavovikd Notebook ta omoia dev amoympllopacte ToTé Yo TOAAOVE A0oYoHS aALY
KOL Y10, TV ETKOVOVIOL [LOG.

[TAov o1 etaupiec KtvnTg ThAEQPMVING £XOVV OAEC OO KATO0, TOKETO TPOGPOPHDV
Yy TV ¥pNo1 tov Aeduktiov HEGM Kivntol TNAEPOVOL HEXPL KOl Y10 TV XP1on
GLYKEKPLUEVOV TTOAD YVOoTOV Tpoypappdteov (PA. Messengers, Online TV).
"Etol PAEmovpe Ot yiveTon OAO KO TTO ETITOKTIKY 1 EXKOWVOVIN LEGM
0TO10VINTTOTE VAKOD OKOUN Kot AOYIGHIKOD, KIVNTE e ¥pNoN EOIKAOV AOYIGUIKAOV
omwg Symbian 1 Kivntd pe ypnomn Aoyispkod Windows,
£to1 ypnoonoldvtac v JAVA umopodpe kot Exovpe v ave&optnronoinon
oo 10 AOYIoUIKO aAAG Kot pe Tnv ypnom tov JMF propodpe av
aveaptnromoinfodpe TapdAAnAa amd To VAKO AGY® TG YPNONG HIOG LEYAANG
Motag and Formats yio tnv Kwduwonoinor tov nyov-fivreo.

Axoun AoV VPOV TPOPANUAT EXIKOWVOVING CUYKEKPILEVOV TEYVOAOYIDV,
AavBacpévn N NUITEANG emtKovmvia Hetald TexvoLOYIDV £mC Kol LEYAAES
acvpupatoTTeg Ko dev pog 6ivouv Th duvatodTNTo OAAG KOl GE OPICUEVEG
TEPUTTMOGELS LOG OTTOAYOPEVOVV T1| XPNON KATOLOV TPOTOKOAAW®V EXIKOWVOVING Yol
Aoyo0g oL avaeEpapEe TapumTdve (AOYIGUIKO, DAMKO).

Axopn kot avtd 10 TPOPANH AdveTon pe v xprion s JAVA kou tov JMF.
"Eto1 ta mhéov peilova mpofAnqpota otny entkowvmvia pog apyilovy va pukpaivovv
€m¢ Ko va eEoAeiPovTaL.



2. Ewoayoyn

Yxomdg g epyaciog ivar 1 ypnomn g yAooodg [poypappaticpod JAVA pali
pe to Java Media Framework (JMF) yia tnv enikotvevia Tpoypatikov ypovov Kot
NV TMAESIACKEYT LE YpNon NxoL kot Pivieo peta&d xpnotov.

H epappoyn ompileton e povtéro client-server 0mov 1 dpopoAOYN O™ TNG
TAnpoeopiag yivetal amd Tov eEummpetnti), 1 TANPNG e€Mynon ¢ omoiag Oa
VILAPEEL TOPAKATE.

Ao vtapyovv epyareio EAEYYOV, GLYXPOVIGHOD LE TO, OTTO10L LTOPOVLLE
OTOLOONTTOTE GTIYUN VO TAPOVLE TANPOPOPIEC AALA KOl VO, LEOUELDCOVLE ,(DOTE
Vo EMaT®GoVHE omotadnTote kKaBuoTépnon mov iowg va VITAPEEL, Kot Le avTOV
ToV TpdMOo va. cuyypovicovpe Hyo-Bivteo.

[TapdAinio vépyovV TPOTOL YL TEPOUTEP® EPEVVO, KO KOADTEPO OTTOTEAEGLLOLTOL
ypnoponmolwvag to Java Media Framework (JMF) pepucoi and tovg onoiovg Oa
avamtuy oV TapAKATO.

To JMF eivon g tpoomdfeia yio tnv aneikovion Pivieo addd Kot tnv Kotoypoen
KO OVOTapory @y xov xopic TpofAnpata VAKoU Kot acvpfotdtnrog Le avtd
oAAG Kol AoyiopikoV ov eivar moAy peilov 0épa oty emoyn mov {ode Kot Ol
VT LECH VOGS LUKPOoD TakETOL oL pali pe v JAVA oyeddv eareipel avtd Ta
TpoPAn T,

H AuwpBpwon ™ Epyaciog o tepilapfdvet pio meptypor] Tov KOKA TNG
epyociog poali pe v avaivon kot po Osopnrtikny tepumddvnon oty JMF | éva
User Manual to omoio o pmopet o kéBe ypriot¢ va cupovAedeTal 0motadnmoTe
oTiyun KAt dgv givon katavontd, oArd kat éva Developer Manual to omoio Oa
pmopovv va ypnotponotjcovy Developers, yio icwg kaddtepa amoteléopata,
TEPLGGOTEPES TANPOPOPIES, YPTOT TEPIGGOTEPMV 1) KOl KAADTEP®V KAAGEDV N
nefodmv, kot yevikd Iepapatioud.



3. OeopnTiko Yaofabpo

H JMF emitpénel otovg mpoypappatiotég ol omoiot 0EAovv va avamthéovv
TPOYPALLLOTOL

™G JAVA pe Time-based moilvpéca, adrid taiéov (JMF 2.0) vrootnpilel T
SUAAN YT Kot arofnkevon molvuéomy, EAeyyo Tov TOmoL enelepyaciog mTov
exteAeiTOl KaTd TN SIAPKELN TG OVATOPAYWYNG YOV Kot EKTELECT] TNG
eneEepyaciog o stream moAVPEG®OV. AKOUN VILAPYEL Ho LeYOAN amobnKn amod
plug-in ¢ JIMF dote va emttpémeton 6 TPONYUEVOUS TPOYPOUUUOTIOTES VO,
avamtHEovV Kal Vo TPOGopUOGOLY EVKOAOTEPA TNV Asttovpyia Tng IMF.
Ymootnpiletl pe tn cOAANYT Kot 0ToBNKELON TOV TOAVUECOV LEYOAVTEPT
avtovopio Kot ereCepyacio amd TAELPAC TV TPOYPUULATIGTOV, KOl TOULPAAANAL
HE TNV TOKIATL TV plug-in OTMC OVOPEPULLE ETLTPETEL TV O EVKOAN
TPOGOPLLOYT KO ETEKTACT).

H JMF 2.0 eivon o€ oyedlocpévn e oKomo:

e Noa &ival €0KOAN GTOV TPOYPOUULATIGLO

e Noa vrootpilel LAY TOV TOAVUECHV

e Nao emtpénel Tov TPoypappaticpd streaming molvpécwv ko Conferencing
EQOUPLOYDV.

o Emutpénel og mpoywpnUEVOLS TPOYPUUUATIGTES 1] OUAON OVTAOV VoL
eQapUOGoLV O1KéG Toug Aoelg Baciopéveg otnv JMF kot evkora va
EVOOUATMOCOVV VEQ YOPUKTNPLOTIKA YVOPIGUATO GTO GUYKEKPUYLEVO
Framework (JMF).

o Emutpénel npocPacn oe RAW dedopéva morlvpécwv (€vkoAn eneepyacia)

o Emtpénel 6TOUC TPOYPOUUUATIOTES TN ONOVPYia. , ATOKTNON
KOOIKOTOMTOV , ENEEEPYASTOV IAPOPOV EWOIKDOV EPE, AKMOKOTOINTOV
KOl 0PKETAOV aKOLO LEGM TNV PEYAANG ToKIAMaG Twv plug-in tou JMF.

o TnvovpuPatdmto pe TOAOTEPES EKOOCELS OALA KOl TTLO VEEG EKOOGELS TOV
Framework.

e  AxoOun vrootnpilel TV EKTOUTN KOl AW TOAVUECHOV YPNGLLOTOLDOVTOG
T ToA0 yvootd Real-Time Transport Protocol kot Real-Time Control
Protocol

"Etot diver ) dvvatdtta xprong eite Time-based eite Real-Time moAvpecikdv
EQUPLOYADV.

Epeig Oa aoyoinBodpe pe to Real-Time (Streaming Media) kot 6t mepthapfdver
n JMF cg avto.



4. Real-Time Media Streams

[Ma va propodpe va otéAvoope 1 va Aapavovpe Coviavd molvpécsa n vo
onuovpyncovue éva video-Conference pécm AtadvKTiov 1 TOTIKOD O1IKTVOV
TPEMEL VO LUTOPOVE VO AAUPAVOLLE Kot VO LETOSGIOOVIE TOAVUEGTKE pELLOTAL
(media streams) 6g TPAYLOTIKO XPOVO.

e ovto T0 KEPAAato e€nyovpe T ypnon tov Real-Time Transport Protocol mov
ypnowonotet to JIMF yro Ay kot HETAO00T avTdV TV streams HEGH STKTOM®V.

Streaming Media

Otav xpno1oToloVE V1o EMKOIVOVi streams TOAVUECOY GE TPAYUATIKO XPOVO O
ypNotg Eexwvael va Aapfdvetl kot va BAETEL TO stream yopig va TEPUEVEL VAL
‘KatéPer’ oAdKANPO Yo va TO del. MAAMaTa To stream ovTo dev ypetdleTon va £xet
Kémolo TPokaBopPIGUEV dLAPKELD OTOTE TO KATEPAGLO LE CKOTO TNV
avomapoyyn Ha nTav advvaro.

H ypnon tov streaming media (mroAvpécwv) ivar mAéov mavtod 6to AtadikTvo
Covtavo padtdemvo, TNAEOPACT, KOVGEPTO, TOV EKTEUTOVY 6TO AladiKTVO Kot
0TO10CONTOTE UIopel vor cuvdEDEL Kol var ToL TOPaKOAOVONGEL Kot TOAAG AKOUN
yeyovota amd d1dpopeg 1otoceAides. 'Etol PAEmove OTL Le TV xprion TV
Streaming media givon TAEOV O EOKOAN, TOAD TTLO YPTYOPT| KOl SUVATH GE
TEPUTOGELS TTOV B NNTaV adVLVATN (ToALVIEGH YOI TpoKaBopIoUEVT] dLApPKELD) I
EMKOVOVIOL.

Ipwtokoira Streaming Media

H petddoon moivpéowv pécm Aaduktiov o€ Tpaypatikd ¥pdvo onuaivet
OLTOUOTO KOl LEYAAES OOLTNOELS GE EDPOG LOVNG He aALE A0V ToYDTNTOGS Yo
TNV KUPLOAEKTIKT EVVOLQ TNG GE TPAYUATIKO ¥POVO EKTOUTNG TOAVUECDV.

Eivou o edkoAn n avtiotaduion yio yopéva 0edouéva Topd Yoo LEYOIAES
KaBvuotepN el otV ANy dedoUEVDV. YTapYEL LEYAAN d10pOpA GTIV AW
OTOTIKOV 0E00UEVOV OGS apyela TOL TO LOVO TOV LOG EVOLAPEPEL Etvan 1) ANym
oLV TV dedopévov mov mepiéyel Etol ta IlpmtokdAia mov ypnoipomolodvrol
Yl GTOTIKA OedOUEVA OEV UITOPOVV VO ¥PNGILOTOMO0VV Yl streaming TOAVUEGO.

To HTTP ka1 FTP npawtdéxoria ypnoiporotovy to Transmission Control Protocol
(TCP) mov givor TpmTOKOAAO GTO EMIMEDO UETAPOPAS KOl VO GYESIOGUEVO Y10l
aS10moTEG LETAPOPES OESOUEVAV GE LIKPOD 0povg LDVNG Kol LeEYOA®V GE
mBovotnta AdOn diktvwv. Otav Eva mokéto yabel N aAloiwOel enaveknépmeTo.



Mo avtov 1o Aoyw aArd [TpwtokdAra ektog ToL TCP Ypnoyorotodvral yio
streaming TOAVUEGAL.

‘Eva a6 avtd mov ypnoyonoteiton cuyvd eivatl to User Datagram Protocol
(UDP). To UDP givau éva un a&lomioto npwtdkoiro, dv eyyvdrot 6t kabe
TaKETO B0 PTACEL GTOV TPOOPIGHO TOV , EXUTAEOV dEV LILAPYEL Kapio €yydnon Ot
T TokETo O Tdoovy 6Ty oelpd mov otdAdnKay ‘Etct o mapaiimng mpénet vo
elvan wcavog va avtictaduiost ta yopévo dedopéva , To SUTAG TAKETO, Kot To,
TOKETO, TOV EPYOVTAL EKTOG GELPAG.

To wpdtLTO Y10 TNV PETASOOT) GE TPAYUOTIKO YPOVO OESOUEVDV OTMOS 1XOG Kot
Bivteo eivar o Real-Time Transport Protocol (RTP).

Real-Time Transport Protocol (RTP)

To RTP meprapfavet pio amd diprn o€ dKpn SIKTLOKN ToPASOoT TG HETAOOCNG
o€ TPAYLATIKO Ypdvo dedopévmv. Eivar mpmtokorlio Awktdov kot Metagopdc
aveEAPTNTA 0V Kot TOAD cvyvd ypnolpomoteitot whve amd to UDP.

Feal-Time Media Frameworks and Applications

Real-Time Control Protocol (RTCP)

Ewova 1

To RTP npwtdxorro umopei va ypnoiponombei méve amd povig aAld Kot omd
TOALOTTANG O10VOUNG OIKTLOKEG VTN PEGIEC.

& LOVNG SL0VOUNG VIINPEGiEg EEXOPIOTA avVTiYpaPO TWV OEOOUEVAOV EKTEUTOVTOL
amd TV YN o€ KABE TAPaATTY.

g TOALOTTANG O10VOUNG T OEOOUEVO GTEAVOVTAL OTO TV NN LK GOPA KOt TO
dikTvo givar vreHOvVo Yo TV HETAGOCT TOV GTOVG TOPUATTES.

H moAhamAn dtavoun eivor To amwodoTikn Y10 TOALEG EQaPLOYES OmG TO video
Conference. To npdtumo Internet Protocol (IP) vrootnpiler moAlomAn dwovopun).



RTP Ynnpeoieg

To RTP cov enttpénel v avoyvadpiomn ToL TUTTOV TV SEGOUEVMY TOV
exkméumovta, Kabopilel v oepd pe v omoio T ToKETO TPETEL VOl
TOPOVGLOGTOVV KOl GLYYPOVILEL streams oo SLPOPETIKES TNYEC.

Ta RTP moakéta dev givar eyyunuévo 01t Ba pTtdoovy pe TN 6epd Tov GTAAON KOV
MdaMota dev givar eyyonuéva 0t Ba etdcovv yevikd. Eivol otnv mievpd tov
TOPOANTTN VO TAPEL KO VO OVOKATOUGKEVAGEL T1) GEPE TOV TOKETMOV KL VAL
avyveDGEL TOL YOUEVO TTAKETO YPTCLUOTOIDVTOG TNG TANPOPOPIES TNG KEPAAIDOG
TOV TOKETOV.

000 10 RTP d¢ev mapéyet Kavéva pnyovicuo yio va KAVEL Giyovpn v ykopn
HETAOOOMN M VO TAPEYEL AAAOVG UNYOVIGLOVG TOLITNTOG TTOPOYNG VITNPECUDY
vrootnpiletarl amd éva TpmToKoAlo eAéyyov 10 RTCP mov emtpénet tnv
EMPAEY™N TNC TOLOTNTOC TOV TOKET®V TOV EYOVV dtovepun0el, Akoun mapéyet
ELEYYO Kol UMYOVIGHOVG avayvadpiong yia Tig ekmounéc RTP.

Av o€ KOmol0 EPAPLLOYN VILAPYEL EMMTOKTIKT OVAYKT TOLOTNTOS VIINPEGLOV T0 RTP
umopel va, ypnoipomom el Tévo amd Eva TPOTOKOALO TOV TPOCPEPEL VITNPEGIES
EMKOVOVIOG [LE GUVOEDT.

Apytektovikn) RTP

M RTP cuvedpia eivar pua éveoon and £vo GOLVOAO EQAPLOYDV TOV
emucotvovovv pali pe o RTP. Mia cuvedpia avayvopiletatl amd 1n S1KTLOKY| TOL
devbuvon kat €va cUVOAO TOPTMOV. Mo TOPTA YPTGIULOTOLEITAL Y10l TOL TOAVUEGTKEL
dedopéva kal GAAN yia to EAeyyo tovg pécm tov RTCP.

‘Evag coppetéywv etvon Eva unyavnua, g Tnyn, n £vog amriog ¥pnotng mov
CUUUETEYEL GTNV GLVEDPIAL.

Mo cuppetoyn o€ o cuvedpio pmopel va onpaivel madntikn Aqym dedouévaov
(TopaAITTNG) , EVEPYNTIKY] EKTOUTN OEOOUEVOV (ATOGTOAENS) 1) KoL TO dVO.

Kda0e tomog molvpécwy ekméunetol og S10pOopeTIKT cuvedpia. [ mapdoetypa av
KoL To OV0o NY0G, Pivteo mpémetl va ypnoiorombodv 6e po cuvedpia, TOTE po
ocvvedpia ypnopomoteiton yio tov Hyo kot dAAn Eexwpiot) yia to Pivteo.

Av10 gmtpénel 6TOVG ¥PNOTEG VA SIIAEEOVV TL 100G TOAVUES®V BEAOVY VO
Aapfdvovv, yio Topadety Lo KAmolog pe Kpo e0pog Lavng puropel va BELeL va
AapPdver pévo ‘Hyo.



HHoxéto Agdopévav

To mokéta 0edopEVOV Yo Lol GUVESPTD EKTEUTOVTOL GOV GEPA Amd TOKETA.

M 6e1pd TAKETOV TOV TPOEPYOVTOL OO GUYKEKPULEVT] TTNYT EXOVV TO OVOUL (OC
éva, RTP Stream (pedpa dedopévav).

Ka0e maxéro RTP péoa oe éva stream (pedpa) amotereital amd dvo GTotyELd, pia
KOTOOKEVACUEVT] KEPAALOO Ko ToL KAOE avTd dedopéva .

Bit0123456789012345167890123456789031

VIPX] cc M PT Sequence Number

Timestamp

Synchronization Source (SSRC)

Content Source (CSRC)
{0-15)

Euwcova 2

H Kepaiida evog RTP makétov dedouévav mepiéyet:

‘Eva RTP vobdpuepo ékdoong (V) : 2 bits to omoio 6tnv mpokeipévn

nepintmon Adym JMF 2.0 givoun to voduepo 2.

Padding (P) : 1 bit Av avt6 t0 bit vpicTatal TOTE VEAPYEL Eva N
nePLocdTEPQ bytes 6To TEAOC TOL TAKETOL TOL OEV Eival LEPOG TOV
TOKETOV.

Extension (X) : 1 bit Av av16 10 bit veicTaTo 1 KePaAid akoAovOEiTL
amd AxOUN pio TPOEKTACT) TNG KEPAAIOAS. AVTO ypnoioToteital Yo va,
UmopovEe vo TpocsHETovpe TANPoPopies 6TV KEPAADA.

CSRC Count (CC) : 4 bits To voduepo avtd avayvopilet Tt akolovbel v
KEPAAIOO eMEKTOONG. AV 0VTO givat UNdEVIKO TOTE 1) TNYN CLYYPOVICLOD
glva 1 10100 pe TV Y1 T0V OEEALOL POPTIOV.

Marker (M) : 1 bit givan éva bit wov TpocsdopileTon amd To TPOPIA TV
TOAVUEC®V

Payload Type (PT) : 7 bits 'Evag deiktng o¢ éva mivaka ToAvUEcmv Tov
TEPLYPAPEL TOV TOTO TOV WPEALOV POPTIOV.

Sequence Number :16 bits 'Eva povadikd voOuepo makétov mov
YPNOYLOTOLELTAL TNV AVOYVAOPLGT) TNG GEPAG TOV AVIKEL TO TOKETO. To
voopepo avEdvetorl Katd Eva pe kibe vEo TakéTo.



e Timestamp: 32 bits Anewkovilet T derypotoAnyio Tov Tpmd@TOL Byte oL
o@EMpov eoptiov. Meydiog aplfoc cuveyOUEVOV TOKETMV UTOPEL va,
&yovv Tov 1010 apBud ool pmopel va Tpoépyovrol amd tov 1010 video
frame.

e SSRC:32 bits Avayvapiler nv mnyn cvuyypoviopod. Av to CSRC count
elval Undeviko TOTE 1 TNYT GLYYPOVIGHLOV Elval 1 1010 LlE VTY] TOL
OPEMUOV QOPTIOV aAMOG avayvopilel TV mixer.

e (CSRC : 32 bits each .Avayvmpilel TIg TN YEG TOV GUVEIGPEPOVY GTO
o@éApo eoptio. To voduepo avtd evdederyvoetar and to CSRC count
pumopovv va vdpEovy g kot 16 nyéc. Av vdpyovv TOALEG TOTE TO
OQEMIO OpTiOo glvart TaL AVOIELYVVLOUEVO OEOOUEVA OTO QVTEG TIG TTNYEG.

Hoxéra EAEyyov

EmumAéov ota moAvpesikd dedopéva pia cuvedpia, dedopéva eAEYXOL GTEAVOVTOL
TEPLOOIKA GE OAOVG TOVG GVUUETEYOVTEG TNG cuvedpiag. Avtd ta RTCP maxéta
umopel va, TEPIAaUPAVOVY TANPOPOPIES Yo TNV TOOTNTO TG VANPEGING TV
GUUUETEYOVIMOV TNG GLVEIPING, TANPOPOPIES YO TIG TNYES TV TOAVUEGTKAOV
OOOUEVMV TTOV EKTEUTOVTOL OTIG TOPTEG OEOOUEVOV ALY KO GTATIGTIKA TTOV
aPOPOVV Ta 0EOOUEVA TTOV EYOVV eKTTEUPOEL LEYXPL TOPOL.

Yrdpyovv apketoi tomor and RTCP naxéta :

Ava@opd amocToAén

Avopopd mopaAnmTTn

Heprypagh anyng

Avtio

YUYKEKPIUEVA TTAKETO SLOUPOPDOV EPUPUOYDV

Ta RTCP naxéta givor oto1fdda kot otéAvovial ®g cuVOETO TOKETO TOV
TEPIAMAUPAVOVV TOVAAYIGTOV 2 TOKETA, £VOL TAKETO OVOPOPAS Kol £VOL TOKETO

TEPLYPOUPNG.

OMot ot cuppetéyovteg oe o cvvedpia otédvouy RTCP makéta. ‘Evog
CUUUETEY®V OV €YEL GTEILEL TPOGPATA TOKETO dEGOUEVMV EKOIOEL LI AVAPOPEL
amoctorén. Avti N avaeopd (SR) meprhappdvel 1o cuvolkd aptBpd mokETmy Kot
Byte mov éotetle OTmC Ko TANPOPOpieg OV UTOPoHV Vo ypNGLoTomBody Yo
GLYYPOVIGUO TOV TOAVUECTKAOV streams oo SlapOopPETIKES GVVEIPIES.
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Ot cupUETEYOVTEG e pia GLVESPTL EKSTIOOVV KO LLLOL OVOLPOPEL TOPAATTITY Y10 OAES
T1¢ TYEG Tov AapPBavovy avtol makéta. Mia avagopd mapainmtm (RR)
nePAaUPavel TANPoPopies yia ToV aplfud TV TaKETOV TOoL YAbnKay, T0
HEYOAVTEPO VOUUEPO 0KOAOLOTOC TOL ANPONKE KOl Eva YPOVIKO YPUULOTOCTLLO
oL pmopet va ypnoporombet ylo po ektipmon g kabvotépnong petaci
OTOGTOAEN KOl TTOPOATTITY).

To npdT0 Takéto oe pa oto1dda RTCP axétov mpénetl va givon éva makéto
avoQopac Akoun Kat av 0gv Exovv otaAdel n TapaAneOel TakéTa.

Oleg o1 oto1pdoec RTCP nakétmv mpénetl va mepthapfavovy Eva ototyeio
neprypaeng g YN (SDES) mov va wepiéyet Eva d6vopa (CNAME) nov va
avoyvopiler v myn. Hepartépw TAnpogopieg unopel va vapyovv otV
TEPLYPAPT TNG TNYNG OT®G TO dvopa TG TNYNS, N devBuvon email , MAépwvo,
YEWYPAPIKT TOTOOEGIN, OVOLLA EPAPUOYNS, N £VO VOO TTOV VO TEPLYPAPEL TNV
KOTAGTOON TNG TNY1G.

Otav pwa myn oev givan mAéov evepyn otédvetl évo RTCP ANTIO (BYE) maxéro,
avTO TO TAKETO UTOPEL Vo TEPIAAUPAVEL TO AOY® TTOL 1| TNYN PEVYEL O TN
ocuvedpia.

RTCP APP naxéta divouv éva unyaviopd oTig epaproyES Yo va kafopicovy Kot
va 6TEAvouy TANPoPopieg péow g moptag eAEyyov RTP.

RTP Eg@appoyég

Ol epapuoyég RTP mohd cuyva yopiloviol 6 avTég mov TpEmet va eivat tkavéG va
Aappavouv dedopéva amd to diktvo (RTP meddteg) kot avtovg mov pémetl va, sivar
wkavol va, petadidoovv oedopéva oto diktvo (RTP Servers). Mepucéc epappoyég kot
Ta OVO, Yo Tapaderypa ot epappoyés Conference Aapfdvouv kot ekTépmovv
dedopéva tavtdypova omd 1o dIKTLO.

Aappavovrag IloAvpeowka Streams

H wovomra va deyouacte RTP streams givat amoapaitmto mtAéov og pa tAnbopa
epappoymv. ['a mapdaderypa:

o Eoapuoyég Conference mpénetl va eipacte tkavoi va dgyopacte RTP
streams Kot vo, T0. TPOPAAOVLE.
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e 'Evag mAepovntig tpénel va eivar ikavog va 0éxetot RTP streams ko vo
T arobnkeveL o€ Eva apyEio.

e  Mia gpappoyn mov NYoypapel cINTNCELS TPEMEL VO EIVOIL TKAVT] VO,
AapPdvel RTP streams kot tovtdypova va to amodnkevel oe apyeio kot vo
T TPOPAAEL.

Exaépmovrog lolvpeoikd Streams

Ot Aeyodpuevol RTP servers ekméumovy amodnkepéva 1 TOAVUESTKE E00UEVA TTOV
&xouvv cLAAGPEL 0md KATO GLGKELT] GTO BTKTLO.

Mo mapaderypa o o epappoyn Conference (tniedidiokeyng) évo RTP stream
umopet vo petadobel eite amd pa kdpepa mov HOAG Exovpe cvALAPEL To PBivieo ,
Axopun pmopel ta dedopéva va Kmdtkomombovv og didpopa format kot petd va
oTaAfovv.
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5. Kaowkog kot avaivon

H epyacia yopiletor otov server amd Tov 0moio yivovtol Kol ot LETAPOPEG
pnvopdtov , autd ®ote ov emtBupolie vo Kdvoue EAeyyo Tt emmbnKe 1 Kol o€
TEPIMTOOT YPNONS OO VEOVS GE NAIKIO KATO1a YPNoN PIATPOV Y10l GUYKEKPIUEVEG
AéEe1g, 0 omoiog 0ev meplEyel Ypapikd TepBAilov 10 omoio ovTwg GAL®DG oV Ba
NTOV YPNGIUO (OG0 EAAPPVTEPOS O Server TOCO TO KAAVTEPO),Kot amd Tov client o
omoiog meptiappdvel ypaeikd mepidrrov, Eva kevipikd JFrame oto omoio Exovpe
po AloTa e TOVG XPNOTES, oL TEPLoyn Tov epgavifovtat to unvOopaTa, o
TEPLOYN TTOV YPAPOVLE TO UNVOLLOL LLOG, KOL L0 UITAPO, LLEVOD OOV YPNGLULOTOLOVLE
v TV gvepyomoinomn tov Audio-Video gywpiotd 1)/kon tavtdypova, £va,
JMenultem ywo v €000, Kot éva IMenultem yio TAnpo@opieg Tov TPOYPEUUATOC
(About).

AxopN 0pdToL EMAEEOVLE TO XPNOTN TOL Bal LA GoL e private avoiyel éva
Axoun JFrame mov mepiéyel v mpocwmikn tAEov cvlntnon, ta tiaicio Bivteo,
Kat Tovg puuiotég tov Audio/Video Buffer mov pmopovpe avordywg va
YEPLOTOVLLE.

[Mopaxdto Bo vdpcel avdAlvon GAOV TOL KOJIKA LLE TPOCEKTIKES TANPOPOPIES
otV emkotvovia Hyov ka1 Bivteo pe ) ypnon tov JIMF.

K®owag Server ko Avaivon:

<ApyM k®@dwko JChatServer>
package com.jchat.server;

import com.jchat.server.JChatHandler;
import java.net.ServerSocket;

import java.net.Socket;

import java.util. Vector;

public class JChatServer {

private static int nickCounter = 0;
private static Vector chatHandlers = new Vector();

public JChatServer(int port) throws Exception {
ServerSocket server = new ServerSocket(port);
System.out.println("[" + new java.util.Date() + "] Chat server started..");
System.out.println("Server listening on Port [ " + port + " ]");
while (true) {

try {
Socket client = server.accept();
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System.out.println("[" + new java.util.Date() + "] Accepted from " +
client.getInetAddress());

JChatHandler chatHandler = new JChatHandler(client);
chatHandler.start();

} catch (Exception ex) {
ex.printStackTrace();

}

h
}

public static void main(String args[]) throws Exception {
JChatServer server = new JChatServer(9999);

}

public static String getNewClientNickname(){
return "Guest (" + (++nickCounter) + ")";

}

public static Vector getChatHandlers(){
return chatHandlers;

}

public static void addChatHandler(JChatHandler chatHandler){
chatHandlers.add(chatHandler);

}

public static JChatHandler getChatHandler(String nickname){
for(int i=0; i<chatHandlers.size(); i++){
JChatHandler chatHandler = (JChatHandler) chatHandlers.get(1);
if(chatHandler.getNickname().equalsIgnoreCase(nickname)) {
return chatHandler;

b
}

return null;

}
b

<Tehog KOOKE>

<Apym kowowa JChatHandler>

package com.jchat.server;

import com.jchat.Constants;
import com.jchat.client.JChatClientInterface;
import java.net.*;



import java.io.*;
import java.util.*;

public class JChatHandler extends Thread {

protected Socket socket;

protected DatalnputStream datalnput;
protected DataOutputStream dataOutput;
protected JChatClientInterface chatClient;
protected String nickname = null;
protected String ipAddress = null;

public JChatHandler(Socket s) throws IOException {
this.socket = s;
datalnput = new DatalnputStream(new
BuftferedInputStream(s.getInputStream()));
dataOutput = new DataOutputStream(new
BufferedOutputStream(s.getOutputStream()));

}

public String getlpAddress() {
return ipAddress;

}

public String getNickname() {
return nickname;

}

public void setNickname(String nickname) {
this.nickname = nickname;

}

public void run() {
ipAddress = socket.getInetAddress().toString();
try {
while (true) {
String msg = datalnput.readUTF();
processMessage(msg);

b
} catch (IOException ex) {

broadcast(Constants. SERVER MESSAGE LEFT NOTIFICATION +""
+ nickname + "," + ipAddress);
ex.printStackTrace();
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} catch (Exception ex1) {
ex1.printStackTrace();
broadcast(Constants. SERVER MESSAGE LEFT NOTIFICATION + " "
+ nickname +"," + ipAddress);
} finally {
JChatServer.getChatHandlers().removeElement(this);
try {
socket.close();
} catch (IOException ex) {
ex.printStackTrace();

b
b
b

protected void processMessage(String message) {
try {
if (message.startsWith(Constants. CLIENT MESSAGE JOIN)) {
String reqeustedNick =
message.substring(Constants. CLIENT MESSAGE_ JOIN.length() + 1);

Enumeration e = JChatServer.getChatHandlers().elements();

while (e.hasMoreElements()) {
JChatHandler aHandler = (JChatHandler) e.nextElement();
if (aHandler.getNickname().equalsIgnoreCase(reqeustedNick.trim()))

nickname = JChatServer.getNewClientNickname();
JChatServer.addChatHandler(this);

broadcast(Constants. SERVER MESSAGE JOIN NOTIFICATION + " " +
nickname + ";" + ipAddress);

unicast(aHandler, Constants. SERVER MESSAGE CLIENT LIST
+ " " + getClientList());

return;

b
}

nickname = reqeustedNick;

JChatServer.addChatHandler(this);

broadcast(Constants. SERVER  MESSAGE JOIN NOTIFICATION +"
"+ nickname +";" + ipAddress);

unicast(this, Constants. SERVER MESSAGE CLIENT LIST+""+
getClientList());

return;

} else if (message.startsWith(Constants. CLIENT MESSAGE)) {
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broadcast(Constants. CLIENT MESSAGE + " " + nickname + " says > "
+ message.substring(Constants. CLIENT MESSAGE.length() + 1));
} else if (message.startsWith(Constants. CLIENT PRIVATE MESSAGE))
{
String messageContents =

message.substring(Constants. CLIENT _PRIVATE_MESSAGE.length() + 1);
String msgComps|[] = messageContents.split(";");
String to = msgComps|[0];
String from = msgComps[1];
String text = msgComps[2];
JChatHandler aHandler = JChatServer.getChatHandler(to);
if(aHandler != null){
unicast(aHandler, message);
} else {
System.out.println("Un identified message : " + message);

b
}

} catch (Exception ex) {
ex.printStackTrace();

}
b

protected String getClientList() {
String clientList ="";
for (int i = 0; 1 < JChatServer.getChatHandlers().size(); i++) {
JChatHandler handler = (JChatHandler)
JChatServer.getChatHandlers().get(i);
clientList += handler.getNickname() + "," + handler.getlpAddress() + (i <
(JChatServer.getChatHandlers().size() - 1) ? ";" : "");
}

return clientList;

}

protected void broadcast(String message) {
Enumeration e = JChatServer.getChatHandlers().elements();
while (e.hasMoreElements()) {
JChatHandler handler = (JChatHandler) e.nextElement();
try {
unicast(handler, message);
} catch (Exception ex) {
ex.printStackTrace();
handler.stop();

}
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b
}

protected void unicast(JChatHandler handler, String message) {
try {
synchronized (dataOutput) {
handler.dataOutput.writeUTF(message);
}
handler.dataOutput.flush();
} catch (IOException ex) {
ex.printStackTrace();
}

b
b

<Téhog KOOIKO>

Avaivon Kaoowa Server

H JChatServer givai 1 kevrpun KAdon v onoia ypnoomotodpe yio tnv
Aertovpyia Tov Server pog n omoio dnuovpyet Eva ServerSocket oe o mopTa
(9999), ko pe v server.accept apyilel va akoveL Yo GuVIESELS HEGA Ol TO
dikTvo-Atadiktvo, Atyo o kdtm pe ) xpnon g JChatHandler chatHandler =
new JChatHandler(client); Eexivdpe tov Handler tov Server pag o omoiog péca
otov Constructor tov dnuovpyei To Input kKo Output streams yio Tnv petaxivion
1OV KEWEVOL oL Ba ypnopomoncet petd o client, 1o cvykekpuévo Buffer
Input/output stream eivar to katdAAnNAo yiati umopel va adedlel ko vo yepilet
avOAOY®C Kol OEV EIVOIL OTATIKO KATL TOV LG EVOLOPEPEL TTOAD S1OTL LITOPEL VaL
EXYOVUE LKPES M LEYAAEG TPOTAGELS, Kot akpIPmg amd Katw Eekivdpe tov Handler
OTOV LLE TNV GLYKEKPLUEVT EVTOAN TTnyaivoupe otnv puEBodo run tov JChatHandler
ko exel dafalovpe v Ip 6moov ypnotn BEAEL va cuvdebel ,01aBdlovpe To
€10EPYOUEVO stream Kot LEGM TNG GLVAPTNONG proccessMessage, LEC® TNG
Constants 6mov epi€yet kdmowa String T ool xpPNGHLOTOI0VUE GUYVA,
YeP1OLOOTE TO Unvopa (msg).

Edm Terewwver o Server g Epyaciag kot Eexwvaet o Client.

K®dwkag Client kaw Avaivon :

<ApyM k®dowke JChatClient>

package com.jchat;
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import com.jchat.client.ClientProfile;

import com.jchat.client.JChatClientInterface;
import com.jchat.gui.FrmJChatClient;
import com.jchat.utils.IPAddressUtility;
import java.net.InetAddress;

import java.net.Socket;

import javax.swing.JFrame;

import javax.swing.JOptionPane;

import javax.swing.UIManager;

public class JChatClient {

private static FrmJChatClient frameChatClient;
private static ClientProfile myProfile = new ClientProfile();

public static void main(String[] args) {
try {
if(args.length <= 0 || args.length > 1){
System.err.println("Please mention the Server IP by modifying
client.bat");
System.exit(1);

}

UlManager.setLookAndFeel(UIManager.getSystemLookAndFeelClassName());
Socket s = new Socket(args[0], 9999);
myProfile.setipAddress(IPAddressUtility.getLocalIP Address());
JChatClientInterface chatClient = new

JChatClientInterface(s.getInputStream(), s.getOutputStream());
frameChatClient = new FrmJChatClient(chatClient);
if (myProfile.getNickname() == null ||

myProfile.getNickname().equalsIgnoreCase("")) {

String nickname =
JOptionPane.showInputDialog(JChatClient.getChatFrame(), "Enter your
Nickname: ", "Required Information",

JOptionPane. INFORMATION MESSAGE);

myProfile.setNickname(nickname == null ? "" : nickname);

b

chatClient.startChat();

frameChatClient.setTitle(Constants. APP_TITLE);
frameChatClient.setSize(750, 500);
com.jchat.utils.SwingUtilities.centerFrame(frameChatClient);
frameChatClient.setVisible(true);
frameChatClient.setDefaultCloseOperation(JFrame.EXIT ON_ CLOSE);
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} catch (Exception ex) {
ex.printStackTrace();

}
b

public static FrmJChatClient getChatFrame() {
return frameChatClient;

}

public static ClientProfile getMyProfile() {
return myProfile;

b
}

<Téhog K®owa>

Xpnowomotovpe tn JChatClient yuo va avoiovpe Tov client omov kel apov
onovpyncovpe to Socket pe v IP wov €yovpe mhpet kot apov Baiovpe 10
nickname mwov 0éhovpe, otéAvovpe to JOIN 6To server o0TmG MOTE VoL oG
Tpochécel otn Mota e Toug ¥pNoteg, avoiyel To kevipikd JFrame Eyovpe to
Aertovpyko client pog.

<Apq Kodwka JChatClientInterface>
package com.jchat.client;

import com.jchat.Constants;
import com.jchat.JChatClient;
import java.io.DatalnputStream,;
import java.io.DataOutputStream;
import java.i0.IOException;
import java.io.InputStream;
import java.io.OutputStream;
import java.util.Vector;

public class JChatClientInterface implements Runnable {
private Thread listener = null;
private DatalnputStream datalnput = null;

private DataOutputStream dataOutput = null;

public JChatClientInterface(InputStream is, OutputStream os) {
datalnput = new DatalnputStream(is);
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dataOutput = new DataOutputStream(os);
listener = new Thread(this);

}

public void startChat() {
listener.start();

}

public void run() {
sendChat(Constants. CLIENT MESSAGE JOIN +" " +
JChatClient.getMyProfile());
try {
while (true) {
String line = datalnput.readUTF();
processMessage(line);
}
} catch (IOException ex) {
ex.printStackTrace();
} finally {
listener = null;
try {
dataOutput.close();
} catch (IOException ex) {
ex.printStackTrace();

h
b
b

private void processMessage(String message) {
System.out.println("Processing : " + message);
if
(message.startsWith(Constants. SERVER  MESSAGE JOIN NOTIFICATION)) {
String filteredMessage =
message.substring(Constants. SERVER_ MESSAGE JOIN NOTIFICATION.leng
th() + 1);
String messageParts[] = filteredMessage.split(";");
ClientProfile aProfile = new ClientProfile();
aProfile.setNickname(messageParts[0]);
aProfile.setlpAddress(messageParts[1]);
JChatClient.getChatFrame().addClientProfile(aProfile);
JChatClient.getChatFrame().updateChatWindow("** " + aProfile + " **
has Joined Chat..");
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} else if
(message.startsWith(Constants. SERVER. MESSAGE CLIENT _LIST)) {
try {
Vector chattersList = new Vector();
message =
message.substring(Constants. SERVER  MESSAGE CLIENT LIST.length() + 1);
String[] chatters = message.split(";");
for (int 1 = 0; 1 < chatters.length; i++) {
String chatterProfile[] = chatters[i].split(",");
ClientProfile aClient = new ClientProfile();
aClient.setNickname(chatterProfile[0]);
aClient.setIpAddress(chatterProfile[1]);
chattersList.add(aClient);
}
JChatClient.getChatFrame().updateChattersList(chattersList);
} catch (Exception ex) {
ex.printStackTrace();
b
} else if
(message.startsWith(Constants. SERVER MESSAGE LEFT NOTIFICATION))

{

message =
message.substring(Constants. SERVER. MESSAGE LEFT NOTIFICATION.len
gth() + 1);

String chatterProfile[] = message.split(",");

JChatClient.getChatFrame().updateChatWindow("** " + chatterProfile[0]
+ " ** has left..");

JChatClient.getChatFrame().removeChatter(chatterProfile[0],
chatterProfile[1]);

} else if (message.startsWith(Constants. CLIENT MESSAGE)) {

JChatClient.getChatFrame().updateChatWindow(message.substring(Constants.CL
IENT MESSAGE.length() + 1));
} else if (message.startsWith(Constants. CLIENT PRIVATE MESSAGE)){

message =
message.substring(Constants. CLIENT _PRIVATE _MESSAGE.length() + 1);

String msgComps|[] = message.split(";");

String to = msgComps[0];

String from = msgComps|[1];

String text = msgComps[2];

JChatClient.getChatFrame().deliverPrivateMessage(to, from, text);
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public void sendChat(String text) {
try {
dataOutput.writeUTF(text);
dataOutput.flush();
} catch (IOException ex) {
ex.printStackTrace();
listener.stop();

b
b
b

<TéLog KOOKO>

Tnv KAdon avt v kaAel o JChatClient dote va cetdpovpie Ta Streams, Kot Vo
nepacovpe oto ClientProfile ta otoyeia poc. Metd ) yprion tov start apod Kdvet
implement Runnable tpéyetl ™) run émov exel otédvel v TpdT Popd to JOIN Yo
Vv Tpocbécel pag otn Alota Kot Metd amAd dtofdlel cuvéyela To stream Ko
avdAoyo to pnvopo HEc g proccessMessage avaAdEL TO VOO KO TPATTEL
avoAOYmC.

<ApyM koowko frmJChatClient>
package com.jchat.gui;

import com.jchat.Constants;

import com.jchat.JChatClient;

import com.jchat.client.ClientProfile;

import com.jchat.client.JChatClientInterface;

import com.jchat.test.trasmitter.JChatAudioTransmitter;
import com.jchat.test.trasmitter.JChatVideoTransmitter;
import com.jchat.test.trasmitter. Target;

import java.util.Vector;

import javax.swing.DefaultListModel;

import javax.swing.JOptionPane;

public class FrmJChatClient extends javax.swing.JFrame {
/** Creates new form FrmJChatClient */
private JChatClientInterface chatClient = null;
private static Vector privateChatWindows = new Vector();
public FrmJChatClient(JChatClientInterface chatClient) {

initComponents();
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this.chatClient = chatClient;

b

public JChatClientInterface getChatClient() {
return chatClient;

}

public void updateChatWindow(String text) {
txtChatWindow.append(text + "\n");
this.requestFocus();

}

public void updateChattersList(Vector chattersList) {
listModel.removeAllElements();
for (int 1 = 0; 1 < chattersList.size(); i++) {
listModel.addElement(chattersList.get(1));

b
b

public void removeChatter(String nickname, String ipAddress) {
for (int 1 = 0; 1 < listModel.size(); 1++) {
ClientProfile aClient = (ClientProfile) listModel.getElementAt(i);
if (aClient.getNickname().equalsIgnoreCase(nickname) &&
aClient.getIpAddress().equalslignoreCase(ipAddress)) {

listModel.removeElementAt(i);
break;

}

b
b

public void addClientProfile(ClientProfile aProfile) {
((DefaultListModel) IstFriendsList.getModel()).addElement(aProfile);

}

public ClientProfile getClientProfile(String nickname) {

try {
DefaultListModel model = (DefaultListModel) IstFriendsList.getModel();
for (int 1 = 0; 1 < model.size(); i++) {
ClientProfile aProfile = (ClientProfile) model.get(i);
if (aProfile.getNickname().equalsIgnoreCase(nickname)) {

return aProfile;

}
}
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} catch (Exception ex) {
ex.printStackTrace();

}

return null;

}

public static Vector getPrivateChatWindows() {
return privateChatWindows;

b

public static void setPrivateChatWindows(Vector privateChatWindows) {
FrmJChatClient.privateChatWindows = privateChatWindows;

b

public void addPrivateChatWindow(FrmPrivateChat chatWindow) {
if (!privateChatWindows.contains(chatWindow)) {
privateChatWindows.add(chatWindow);

b
b

public FrmPrivateChat getPrivatechatWindow(String nickname) {
for (int 1 = 0; 1 < privateChatWindows.size(); i++) {
FrmPrivateChat privateChatWindow = (FrmPrivateChat)
privateChatWindows.get(i);
if
(privateChatWindow.getChatterProfile().getNickname().equalsIignoreCase(nickna
me)) {
return privateChatWindow;
b
b

return null;

}

public void deliverPrivateMessage(String to, String from, String text) {
FrmPrivateChat privateChat = null;
privateChat = getPrivatechatWindow(from);
if (privateChat !=null) {

privateChat.updateChatWindow(privateChat.getChatterProfile().getNickname() +
" says >" + text);
}else {
ClientProfile chatterProfile = getClientProfile(from);
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if (chatterProfile != null) {
privateChat = new FrmPrivateChat(chatterProfile);
privateChat.setSize(600, 500);
com.jchat.utils.SwingUltilities.centerFrame(privateChat);
privateChat.setVisible(true);
privateChatWindows.add(privateChat);

privateChat.updateChatWindow(privateChat.getChatterProfile().getNickname() +
" says > " + text);
} else {
System.out.println("Un identified chat message....");

}
b
}

/** This method is called from within the constructor to

* initialize the form.

* WARNING: Do NOT modify this code. The content of this method is

* always regenerated by the Form Editor.

*/
/I <editor-fold defaultstate="collapsed" desc="Generated Code">
private void initComponents() {

java.awt.GridBagConstraints gridBagConstraints;

pnlMain = new javax.swing.JPanel();

pnlChatlnput = new javax.swing.JPanel();

pnlControls = new javax.swing.JPanel();

btnSendChat = new javax.swing.JButton();
scrollPanelnput = new javax.swing.JScrollPane();
txtChatlnput = new javax.swing.JTextPane();

splitPane = new javax.swing.JSplitPane();
scrollPaneChatWindow = new javax.swing.JScrollPane();
txtChatWindow = new javax.swing.JTextArea();
scrollPaneFriendsList = new javax.swing.JScrollPane();
IstFriendsList = new javax.swing.JList();

mnuBar = new javax.swing.JMenuBar();

mnuFile = new javax.swing.JMenu();

mnultemExit = new javax.swing.JMenultem();

mnuTools = new javax.swing.JMenu();
mnultemStartWebcam = new javax.swing.JMenultem();
mnultemStartAudioStream = new javax.swing.JMenultem();
mnuHelp = new javax.swing.JMenu();

mnultemAbout = new javax.swing.JMenultem();
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setDefaultCloseOperation(javax.swing. WindowConstants. EXIT ON_ CLOSE);
pnlMain.setLayout(new java.awt.BorderLayout());

pnlChatlnput.setBorder(javax.swing.BorderFactory.createTitledBorder("Chat
Input"));
pnlChatInput.setLayout(new java.awt.BorderLayout());

pnlControls.setLayout(new java.awt.GridBagLayout());

btnSendChat.setText("<htmI><body><center><H4>Send<br/>Chat</center></H4
></body></htmI>");
btnSendChat.addActionListener(new java.awt.event.ActionListener() {
public void actionPerformed(java.awt.event.ActionEvent evt) {
btnSendChatActionPerformed(evt);

b
$);
gridBagConstraints = new java.awt.GridBagConstraints();
gridBagConstraints.fill = java.awt.GridBagConstraints. BOTH;
gridBagConstraints.insets = new java.awt.Insets(10, 10, 10, 10);
pnlControls.add(btnSendChat, gridBagConstraints);

pnlChatInput.add(pnlControls, java.awt.BorderLayout. EAST);
scrollPanelnput.setViewportView(txtChatlnput);
pnlChatInput.add(scrollPanelnput, java.awt.BorderLayout. CENTER);
pnlMain.add(pnlChatlnput, java.awt.BorderLayout. SOUTH);
splitPane.setDividerLocation(600);

txtChatWindow.setColumns(50);

txtChatWindow.setEditable(false);
txtChatWindow.setLineWrap(true);

txtChatWindow.setRows(5);
scrollPaneChatWindow.setViewportView(txtChatWindow);

splitPane.setLeftComponent(scrollPaneChatWindow);
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IstFriendsList.setModel(listModel);
IstFriendsList.addListSelectionListener(new
javax.swing.event.ListSelectionListener() {
public void valueChanged(javax.swing.event.ListSelectionEvent evt) {
IstFriendsListValueChanged(evt);
b
$);

scrollPaneFriendsList.setViewportView(IstFriendsList);
splitPane.setRightComponent(scrollPaneFriendsList);
pnlMain.add(splitPane, java.awt.BorderLayout. CENTER);
getContentPane().add(pnlMain, java.awt.BorderLayout. CENTER);
mnuFile.setText("File");

mnultemExit.setText("Exit");
mnultemExit.addActionListener(new java.awt.event.ActionListener() {
public void actionPerformed(java.awt.event.ActionEvent evt) {
mnultemExitActionPerformed(evt);

}
$)s

mnuFile.add(mnultemEXxit);
mnuBar.add(mnuFile);
mnuTools.setText("Tools");

mnultemStartWebcam.setText("Start My Webcam");
mnultemStartWebcam.addActionListener(new
java.awt.event.ActionListener() {
public void actionPerformed(java.awt.event.ActionEvent evt) {
mnultemStartWebcamA ctionPerformed(evt);

}
$)s

mnuTools.add(mnultemStartWebcam);

mnultemStartAudioStream.setText("Start Audio Stream");
mnultemStartAudioStream.addActionListener(new
java.awt.event.ActionListener() {
public void actionPerformed(java.awt.event. ActionEvent evt) {
mnultemStartAudioStreamActionPerformed(evt);
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}
$)s

mnuTools.add(mnultemStartAudioStream);
mnuBar.add(mnuTools);
mnuHelp.setText("Help");

mnultemAbout.setText("About");
mnultemAbout.addActionListener(new java.awt.event.ActionListener() {
public void actionPerformed(java.awt.event.ActionEvent evt) {
mnultemAboutActionPerformed(evt);

h
1
mnuHelp.add(mnultemAbout);

mnuBar.add(mnuHelp);

setMenuBar(mnuBar);

pack();
}// </editor-fold>

private void mnultemExitActionPerformed(java.awt.event.ActionEvent evt) {
if (com.jchat.utils.SwingUtilities.showWarnMessage(" Do you really want to

exit?") == JOptionPane.OK OPTION) {

System.exit(0);

}

private void btnSendChatActionPerformed(java.awt.event.ActionEvent evt) {

try {
chatClient.sendChat(Constants. CLIENT MESSAGE +"" +

txtChatInput.getText());

} catch (Exception ex) {
ex.printStackTrace();

b

txtChatInput.setText("");

private void IstFriendsListValueChanged(javax.swing.event.ListSelectionEvent

evt) {

if (levt.getValuelsAdjusting()) {
if (IstFriendsList.getSelectedIndex() !=-1) {
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ClientProfile aProfile = (ClientProfile)
listModel.getElementAt(IstFriendsList.getSelectedIndex());
if (aProfile.equals(JChatClient.getMyProfile())) {
if (JChatClient.getMyProfile().1sBusy()) {
com.jchat.utils.SwingUtilities.showErrorMessage("Y ou can create
only one private chat session at a time. \nPlease try again after closing the current
private session.");
return;
}
for (int 1 = 0; 1 < privateChatWindows.size(); i++) {
FrmPrivateChat privateChat = (FrmPrivateChat)
privateChatWindows.get(i);
if
(privateChat.getChatterProfile().getNickname().equalsignoreCase(aProfile.getNic
kname())) {
privateChat.setSize(600, 500);
com.jchat.utils.SwingUtilities.centerFrame(privateChat);
privateChat.setVisible(true);
return;

j
}

FrmPrivateChat frmPrivateChat = new FrmPrivateChat(aProfile);
frmPrivateChat.setSize(600, 500);
com.jchat.utils.SwingUtilities.centerFrame(frmPrivateChat);
frmPrivateChat.setVisible(true);
addPrivateChatWindow(frmPrivateChat);

b
h
b
}

private void
mnultemStartWebcamA ctionPerformed(java.awt.event. ActionEvent evt) {
if (mnultemStartWebcam.getText().startsWith("Start")) {
if (1JChatVideoTransmitter.getInstance().isRunning()) {
Vector targets = new Vector();
Target aTraget = new Target("2222",
JChatClient.getMyProfile().getIpAddress(), "4444");
targets.add(aTraget);
JChatVideoTransmitter.getInstance().start("vfw://0", targets);
mnultemStartWebcam.setText("Stop My Webcam");
} else {
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com.jchat.utils.SwingUltilities.showErrorMessage("Webcam is already
up and running.");
h
} else {
JChatVideoTransmitter.getInstance().stop();
mnultemStartWebcam.setText("Start My Webcam");

b
}

private void
mnultemStartAudioStreamActionPerformed(java.awt.event.ActionEvent evt) {
if (mnultemStartAudioStream.getText().startsWith("Start")) {
if (1JChatAudioTransmitter.getInstance().1sRunning()) {
Vector targets = new Vector();
Target aTraget = new Target("2224",
JChatClient.getMyProfile().getIpAddress(), "4442");
targets.add(aTraget);
JChatAudioTransmitter.getInstance().start("dsound://", targets);
mnultemStartAudioStream.setText("Stop Audio Stream");
} else {
com.jchat.utils.SwingUltilities.showErrorMessage(" Audio Stream is
already up and running.");
b
} else {

JChatAudioTransmitter.getInstance().stop();
mnultemStartAudioStream.setText("Start My Webcam");

}

private void mnultemAboutActionPerformed(java.awt.event.ActionEvent evt)
AboutJDialog.setVisible(true);

}

/**

* @param args the command line arguments
*/
// Variables declaration - do not modify
private javax.swing.JButton btnSendChat;
private javax.swing.JList IstFriendsList;
private javax.swing.JMenuBar mnuBar;
private javax.swing.JMenu mnuFile;
private javax.swing.JMenu mnuHelp;
private javax.swing.JMenultem mnultemAbout;
private javax.swing.JMenultem mnultemExit;

{
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private javax.swing.JMenultem mnultemStartAudioStream;
private javax.swing.JMenultem mnultemStartWebcam;
private javax.swing.JMenu mnuTools;

private javax.swing.JPanel pnlChatlnput;

private javax.swing.JPanel pnlControls;

private javax.swing.JPanel pnlMain;

private javax.swing.JScrollPane scrollPaneChatWindow;
private javax.swing.JScrollPane scrollPaneFriendsList;
private javax.swing.JScrollPane scrollPanelnput;

private javax.swing.JSplitPane splitPane;

private javax.swing.JTextPane txtChatInput;

private javax.swing.JTextArea txtChatWindow;

// End of variables declaration

private DefaultListModel listModel = new DefaultListModel();
private About AboutJDialog = new About(this,true);

}

<Télog KOOKO>

Edm eivan 10 kevipikd JFrame 6mov vdpyel n Moto TV xpnoTov, LEGH TOV
JButton umopovpe va otethovpe To prvopa mov BEAovpEe Kat va To dovv OAoL,
péow tov sendChat and to JChatClientInterface. Akdun pmopovpe pécm g
JmenuBar->Tools, va gvepyomomcovpe gite to Video Chat gite to Audio gite ko
T0. 6V, 1 Avaivomn Tovg Ba yivel tedevtaia Yo ebVONTOLG AOYOVG. AV emAéEov e
éva, ypnotn avtopata avoiyel to PrivateChat péow g ypnong tg
IstFriendslistValueChanged and tnv onoia maipvoope péow g ClientProfile to
ovopa Tov YpNoT Kot PAETOLUE av £xovLE NON 0vOolKTO TTapaBvpo pécw tng Busy
oTOTE avoiyovpe £va Kavovpylo tapdbupo mov mAéov gival to Private
(frmPrivateChat).

<ApyM koowko frmPrivateChat>

package com.jchat.gui;

import com.jchat.Constants;

import com.jchat.JChatClient;

import com.jchat.client.ClientProfile;

import com.jchat.test.trasmitter.JChatAudioTransmitter;
import com.jchat.test.trasmitter.JChatVideoTransmitter;
import java.awt.BorderLayout;

public class FrmPrivateChat extends javax.swing.JFrame {
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/** Creates new form FrmPrivateChat */
private ClientProfile chatterProfile = null;
private PnlJChatStreaming pnlStreaming = null;

public FrmPrivateChat(ClientProfile chatterProfile) {
this.chatterProfile = chatterProfile;
initComponents();
loadData();
loadStreaming();

pack();
}

public void updateChatWindow(String text) {
txtChatWindow.append(text + "\n");
txtChat.setText("");
try{
txtChatWindow.setCaretPosition(txtChatWindow.getText().length() - 1);
} catch (Exception ex){

}

this.requestFocus();

}

private void loadData() {

if (chatterProfile != null) {

IblChatterOther.setText("He/She is : " + chatterProfile.getNickname());

}

IblChatterMe.setText("I am : " +
JChatClient.getMyProfile().getNickname());
JChatClient.getMyProfile().setIsBusy(true);
chatterProfile.setlsBusy(true);

}

public ClientProfile getChatterProfile() {
return chatterProfile;

}

/** This method is called from within the constructor to

* initialize the form.

* WARNING: Do NOT modify this code. The content of this method is
* always regenerated by the Form Editor.

*/

// <editor-fold defaultstate="collapsed" desc="Generated Code">
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private void initComponents() {
java.awt.GridBagConstraints gridBagConstraints;

pnllntro = new javax.swing.JPanel();

IblChatterMe = new javax.swing.JLabel();
IblChatterOther = new javax.swing.JLabel();

pnlMain = new javax.swing.JPanel();

pnlChatlnput = new javax.swing.JPanel();
scrollPaneChatInput = new javax.swing.JScrollPane();
txtChat = new javax.swing.JTextArea();
pnlChatInputControls = new javax.swing.JPanel();
btnSendChat = new javax.swing.JButton();
pnlChatWindow = new javax.swing.JPanel();
scrollPaneChatWindow = new javax.swing.JScrollPane();
txtChatWindow = new javax.swing.JTextArea();

setTitle("Private Chat");
addWindowListener(new java.awt.event. WindowAdapter() {

public void windowClosing(java.awt.event. WindowEvent evt) {

onPrivateWindowCloseHandler(evt);

}
$)s

pnlintro.setBorder(javax.swing.BorderFactory.create TitledBorder("Participants"));

pnllntro.setLayout(new java.awt.GridBagLayout());

IblChatterMe.setFont(new java.awt.Font("Batang", 1, 12));
IblChatterMe.setForeground(new java.awt.Color(51, 51, 255));
IblChatterMe.setlcon(new javax.swing.Imagelcon("C:\\My
Drive\\Work\\RAC\\JChat\\resources\\user32.png")); // NOI18N
IblChatterMe.setText("Chatter Me");
gridBagConstraints = new java.awt.GridBagConstraints();
gridBagConstraints.fill = java.awt.GridBagConstraints. BOTH;
gridBagConstraints.anchor = java.awt.GridBagConstraints. WEST;
gridBagConstraints.weightx = 1.0;
gridBagConstraints.insets = new java.awt.Insets(10, 10, 10, 10);
pnlintro.add(IblChatterMe, gridBagConstraints);

IblChatterOther.setFont(new java.awt.Font("Batang", 1, 12));

IblChatterOther.setForeground(new java.awt.Color(0, 153, 51));

IblChatterOther.setlcon(new javax.swing.Imagelcon("C:\\My
Drive\\Work\\R AC\\JChat\\resources\\userb32.png")); / NOI18N
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IblChatterOther.setText("Chatter 2");

gridBagConstraints = new java.awt.GridBagConstraints();
gridBagConstraints.gridy = 1;

gridBagConstraints.fill = java.awt.GridBagConstraints. BOTH;
gridBagConstraints.anchor = java.awt.GridBagConstraints. WEST;
gridBagConstraints.insets = new java.awt.Insets(0, 10, 10, 10);
pnlintro.add(IblChatterOther, gridBagConstraints);

getContentPane().add(pnllntro, java.awt.BorderLayout. NORTH);
pnlMain.setLayout(new java.awt.BorderLayout());

pnlChatlnput.setBorder(javax.swing.BorderFactory.createTitledBorder("Chat
Input"));
pnlChatlnput.setLayout(new java.awt.BorderLayout());

txtChat.setColumns(20);
txtChat.setRows(5);
scrollPaneChatlnput.setViewportView(txtChat);

pnlChatlnput.add(scrollPaneChatInput, java.awt.BorderLayout. CENTER);

pnlChatlnputControls.setLayout(new java.awt.GridBagLayout());

btnSendChat.setText("<html><body><H4>Send<br/>Chat</H4></body></html>
");
btnSendChat.addActionListener(new java.awt.event.ActionListener() {
public void actionPerformed(java.awt.event.ActionEvent evt) {
btnSendChatActionPerformed(evt);
b
$);
gridBagConstraints = new java.awt.GridBagConstraints();
gridBagConstraints.insets = new java.awt.Insets(10, 10, 10, 10);
pnlChatInputControls.add(btnSendChat, gridBagConstraints);

pnlChatInput.add(pnlChatInputControls, java.awt.BorderLayout. EAST);

pnlMain.add(pnlChatlnput, java.awt.BorderLayout. SOUTH);

pnlChatWindow.setBorder(javax.swing.BorderFactory.createTitledBorder("Chat
Details"));
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pnlChatWindow.setPreferredSize(new java.awt.Dimension(300, 200));
pnlChatWindow.setLayout(new java.awt.BorderLayout());

txtChatWindow.setColumns(20);
txtChatWindow.setEditable(false);
txtChatWindow.setRows(5);
scrollPaneChatWindow.setViewportView(txtChatWindow);

pnlChatWindow.add(scrollPaneChatWindow,
java.awt.BorderLayout. CENTER);

pnlMain.add(pnlChatWindow, java.awt.BorderLayout. CENTER);

getContentPane().add(pnlMain, java.awt.BorderLayout. CENTER);
}// </editor-fold>

private void loadStreaming() {
try {

JChatVideoTransmitter.getInstance().addTarget(chatterProfile.getlpAddress(),
"6666");

JChatAudioTransmitter.getInstance().addTarget(chatterProfile.getlpAddress(),
"8888");

pnlStreaming = new PnlJChatStreaming(chatterProfile, this);
pnlMain.add(pnlStreaming, BorderLayout.EAST);
pack();

} catch (Exception ex) {
ex.printStackTrace();
com.jchat.utils.SwingUtilities.showErrorMessage(ex.getMessage());

b

b

private void onPrivate WindowCloseHandler(java.awt.event. WindowEvent evt)
{
try {

try{
pnlStreaming.close();

} catch (Exception ex){
ex.printStackTrace();

}

FrmJChatClient.getPrivateChatWindows().remove(this);
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JChatClient.getMyProfile().setIsBusy(false);

JChatVideoTransmitter.getInstance().removeTarget(chatterProfile.getlpAddress(),
"6666");
} catch (Exception ex) {
ex.printStackTrace();

b
}

private void btnSendChatActionPerformed(java.awt.event. ActionEvent evt) {
String chatMessage = Constants. CLIENT PRIVATE MESSAGE +"";
chatMessage +=
chatterProfile.getNickname() + ";" +
JChatClient.getMyProfile().getNickname() +
";" + txtChat.getText();
JChatClient.getChatFrame().getChatClient().sendChat(chatMessage);
updateChatWindow(JChatClient.getMyProfile().getNickname() + " says > "
+ txtChat.getText());
}
// Variables declaration - do not modify
private javax.swing.JButton btnSendChat;
private javax.swing.JLabel IblChatterMe;
private javax.swing.JLabel IblChatterOther;
private javax.swing.JPanel pnlChatlnput;
private javax.swing.JPanel pnlChatInputControls;
private javax.swing.JPanel pnlChatWindow;
private javax.swing.JPanel pnllntro;
private javax.swing.JPanel pnlMain;
private javax.swing.JScrollPane scrollPaneChatlnput;
private javax.swing.JScrollPane scrollPaneChatWindow;
private javax.swing.JTextArea txtChat;
private javax.swing.JTextArea txtChatWindow;
// End of variables declaration

}

<Téhoc K@owka™>

MoMg karéoovpe tn frmPrivateChat and tn frmJChatClient avtopdtmg
dwpacerar to Profile avtov mov pwiddpe poli onuovpyeite to ypapikd

nepBailov mpocsOétovpe 6to mEPIPAALOV TO GVopa TOV XPNOTH TOVL UAGLE KO
yiveton Busy=true ovtmg ®ote va EEpovpe ot vdpyetl avowktd PrivateChat pe
avTOV TO YPNOTN, Kot EEKVALLE TO Streaming avaAdyYmG LE TO TL EYEL EVEPYOTOLNGEL
o kaBévag, To omoio Ba avarvbel apyodtepa.
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<Apyn Kwowka About>

package com.jchat.gui;

public class About extends javax.swing.JDialog {

/** Creates new form About */

public About(java.awt.Frame parent, boolean modal) {
super(parent, modal);
initComponents();

}

/** This method is called from within the constructor to

* initialize the form.

* WARNING: Do NOT modify this code. The content of this method is
* always regenerated by the Form Editor.

*/
// <editor-fold defaultstate="collapsed" desc="Generated Code">
private void initComponents() {

jTextFieldl = new javax.swing.JTextField();

setDefaultCloseOperation(javax.swing. WindowConstants. DISPOSE_ ON_CLOSE
);
setTitle("About");

setModal(true);

setResizable(false);

getContentPane().setLayout(new java.awt.FlowLayout());

jTextFieldl.setEditable(false);
jTextFieldl.setText("JChat Version 1.0 By Alexandros Kastanidis");

getContentPane().add(jTextFieldl);

pack();
}// </editor-fold>

public static void main(String args[]) {
java.awt.EventQueue.invokeLater(new Runnable() {

public void run() {
About dialog = new About(new javax.swing.JFrame(), true);
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dialog.addWindowListener(new java.awt.event. WindowAdapter() {

public void windowClosing(java.awt.event. WindowEvent e) {
System.exit(0);

}

$);

dialog.setVisible(true);

b
$);
b

// ' Variables declaration - do not modify
private javax.swing.JTextField jTextFieldl;
// ' End of variables declaration

}

<Tehoc Kmowka™>

Edm gyovpe éva amho JDialog mov pag epgovilet £var iKpo pUnvope GTo 0G0
apopa 1o About TG epyacLoc.

Hepartépo Avarvon Client

Ed® Ba avardcsovpe Atyo mepiosotepo tov Client ,tnv ypron KAACE®V Kot
peBOOV Kot To TAG KOAOLV 1 1oL TNV GAAY.

AoV tpé€ovpe T JChatClient ko pe ™ PonBeta g fonOnTikng
[PAddressUlitily mépovpe v IP kadovpe tnv JChatClientInterface va mepdcovpe
T0 opicpata tev Stream ,donpovpyovpe to frmJChatClient pe dpiopa to
JChatClientInterface mov 110n €yovpe mepdcel Ta opicpota TV Stream
dwapaovpe o nickname ko Eexvdype tn run 6mov dafdlel unvopoTo Kot o
avaADEL e TN XpNoT TG proccessMessage.

A@o¥ mAéov €yovpe to JFrame tov client pog ekel £yovpe KAmoleg emA0YEG OT®G
va pncovpe oto kevepikd JTextArea pécsw tov JButton 1o onoio otédvel Ta
unvopata péocw e sendChat g JChatClientInterface, axoun propovpe va
evepyomomoovpe to Video kovn Audio pécm e JMenuBar->Tools (6a
eneEnynoovpe Vv akpiPn Avaivon apyotepa avoAlvTikd) ite va emAéEovpe Eva
ypnot kot péow ¢ IstFriendsListValueChanged va avoiovpe 1o
frmPrivateChat kou v pmopovpe va (A covpe 1/kat va akoOGOLLE 1)/Kat vo
dovpe Tov dAho ypriotn Tov otoiov To frmPrivateChat dev Oa avoifel av dev
otethovpe €va Keipevo kot pe tn ypnon g deliverPrivateMessage vo avoi&el 1o
mapdOvpo og ALTOV KoL VO TAEL TO IIVOLLOL LLOG.
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Avtn glval n 6epd TV omoia KaAel n po KAGom v dAAN Kot ot TAEoV
amapoaitnteg evépyeleg ko pEBodol mov yperdlovat yia tn Asttovpyia.

Kwdikag kal AvaAuon Bondntikwv pedodwy :

<ApyM Koowa IPAddressUtility>

package com.jchat.utils;

import java.io.*;

import java.net.*;

import java.util.*;

import static java.lang.System.out;

public class IPAddressUtility
{
public static String getLocallPAddress() throws SocketException {
String ipAddress = null;
Enumeration<NetworkInterface> nets =
NetworklInterface.getNetworkInterfaces();
for (NetworklInterface netint : Collections.list(nets)){
ipAddress = getLocallPAddress(netint);
if(ipAddress !=null){
return ipAddress;
b
}

return null;

b

private static String getLocallP Address(NetworklInterface netint) throws
SocketException {
Enumeration<InetAddress> inetAddresses = netint.getInetAddresses();
for (InetAddress inetAddress : Collections.list(inetAddresses)) {
if(inetAddress != null){
if(!inetAddress.getHostAddress().startsWith("127") && inetAddress
instanceof Inet4 Address){
System.out.println("Returning:" + inetAddress.getHostAddress());
return inetAddress.getHostAddress();

}
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}
}
return null;

b
b

<Téhog K@®owa>

Xpnoomolovpe avtég Tig peBodovg yia va mdpovpe v IP péosm g dievbuvong
tov cvykekpipuévov Network Interface mov Xpnoyponolovpie.

<Apym Kodwa SwingUtilities>

package com.jchat.utils;

import javax.swing.JFrame;
import javax.swing.JOptionPane;

public class SwingUtilities {

public static void centerFrame(JFrame component) {
java.awt.Dimension screenSize =
java.awt. Toolkit.getDefaultToolkit().getScreenSize();
java.awt.Dimension frameSize = component.getSize();
if (frameSize.height > screenSize.height) {
frameSize.height = screenSize.height;
}
if (frameSize.width > screenSize.width) {
frameSize.width = screenSize.width;
b
component.setLocation((screenSize.width - frameSize.width) / 2,
(screenSize.height - frameSize.height) / 2);

}

public static void centerFrame(javax.swing.JInternalFrame internalFrame,
javax.swing.JFrame jFrame) {
internalFrame.setVisible(false);
internalFrame.setLocation((jFrame.getWidth() - internalFrame.getWidth()) / 2,
(jFrame.getHeight() - internalFrame.getHeight()) / 2 - 21);
internalFrame.setVisible(true);

}
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public static void showErrorMessage(String errMsg) {
JOptionPane.showMessageDialog(null, errMsg, "Error Occured !!",
JOptionPane. ERROR MESSAGE);

}

public static int showWarnMessage(String warnMsg) {
return JOptionPane.showConfirmDialog(null, warnMsg, "Attention !!",
JOptionPane.YES NO_OPTION, JOptionPane. WARNING MESSAGE);

}
b

<Téhoc K@owka™>

Edd mepiéyovrar kdmoteg pébodot yia to kevrpdpiopo towv JFrame Kot yio Tovg
SLAOYOVC TTOL YPTGULOTOLOVUE Yia SIAPOPa. AAOT Kol GNUEUDCELS G€ runtime.

<Apy Kodwka Constants>
package com.jchat;

public class Constants {
public static final String APP_TITLE = "JChat Client ~ (v 1.0)";

public static final String SERVER_MESSAGE = "[ServerMessage]";

public static final String SERVER _MESSAGE JOIN NOTIFICATION =
"[ServerMessage-Join]";

public static final String SERVER_MESSAGE LEFT NOTIFICATION =
"[ServerMessage-Left]";

public static final String SERVER _MESSAGE CLIENT LIST =
"[ServerMessage-Client-List]";

public static final String CLIENT MESSAGE = "[ClientMessage]";

public static final String CLIENT MESSAGE JOIN = "[ClientMessage-Join]";

public static final String CLIENT _MESSAGE LEFT = "[ClientMessage-
Left]";

public static final String CLIENT PRIVATE MESSAGE =
"[ClientPrivateMessage]";

public static final String CLIENT PRIVATE CHAT REQUEST =
"[ClientPrivateChatRequest]";

public static final String CLIENT PRIVATE CHAT RESPONSE OK =
"[ClientPrivateChatReponseOK]";
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public static final String CLIENT _PRIVATE CHAT RESPONSE DENY =
"[ClientPrivateChatReponseDeny]";

public static final String CLIENT _PRIVATE _CHAT_ RESPONSE BUSY =
"[ClientPrivateChatReponseBusy]";

}

<Téhog K@®owa>

Ed® vrdpyovv kdmota String to ool ypnGUOTOIOVLE Y10 TV EXKOIVOVIN TOV
TPOYPAUIOTOS LECH TNG proccessMessage.

Avaivon kot Koowaog Panel yio Audio/Video

<ApyMq k®dwko PnlJChatStreaming>
package com.jchat.gui;

import com.jchat.JChatClient;

import com.jchat.client.ClientProfile;

import com.jchat.test.receiver.JChatAudioReceiver;
import com.jchat.test.receiver.JChatVideoReceiver;
import com.jchat.test.receiver.Target;

import java.awt.BorderLayout;

import java.util.Vector;

public class PnlJChatStreaming extends javax.swing.JPanel {

/** Creates new form PnlJChatStreaming */
private ClientProfile otherParticipant = null;

private JChatVideoReceiver selfVideoStreaming = null;
private JChatVideoReceiver othersVideoStreaming = null;
private JChatAudioReceiver othersAudioStreaming = null;
private PnlJChatStreamPlayer selfStreamPlayer = null;

private PnlJChatStreamPlayer otherStreamPlayer = null;

private FrmPrivateChat privateChatWindow = null;
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public PnlJChatStreaming(ClientProfile otherParticipant, FrmPrivateChat
privateChatWindow) {
this.otherParticipant = otherParticipant;
this.privateChatWindow = privateChatWindow;
initComponents();
nitStreaming();

}

public void close(){
try{
selfVideoStreaming.close();
} catch (Exception ex){
ex.printStackTrace();

b

try{
othersVideoStreaming.close();
othersAudioStreaming.close();

} catch (Exception ex){
ex.printStackTrace();

}
b

public void updateWindow() {
this.revalidate();
privateChatWindow.pack();

}

private void initStreaming() {
Target selfTarget = new Target("'4444",
JChatClient.getMyProfile().getlpAddress(), "2222");

Vector selfTargets = new Vector();
selfTargets.add(selfTarget);

selfVideoStreaming = new JChatVideoReceiver(selfTargets);
Target otherVideoTarget = new Target("6666",
otherParticipant.getlpAddress(), "2222");

Target otherAudioTarget = new Target("8888",
otherParticipant.getlpAddress(), "2224");
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Vector otherTargets = new Vector();
otherTargets.add(otherVideoTarget);

Vector otherAudioTargets = new Vector();
otherAudioTargets.add(otherAudioTarget);

othersVideoStreaming = new JChatVideoReceiver(otherTargets);
othersAudioStreaming = new JChatAudioReceiver(otherAudioTargets);

selfStreamPlayer = new
PnlJChatStreamPlayer(JChatClient.getMyProfile().getNickname(), this, true);

otherStreamPlayer = new
PnlJChatStreamPlayer(otherParticipant.getNickname(), this, false);

selfVideoStreaming.setStreamPlayer(selfStreamPlayer);
othersVideoStreaming.setStreamPlayer(otherStreamPlayer);

pnlMain.add(selfStreamPlayer, BorderLayout. NORTH);
pnlMain.add(otherStreamPlayer, BorderLayout. SOUTH);

otherStreamPlayer.setAudioStream(othersAudioStreaming);

try{
selfVideoStreaming.initialize();

} catch (Exception ex){
ex.printStackTrace();
com.jchat.utils.SwingUltilities.showErrorMessage(ex.getMessage());

}

try{
othersVideoStreaming.initialize();
othersAudioStreaming.initialize();

} catch (Exception ex){
ex.printStackTrace();
com.jchat.utils.SwingUtilities.showErrorMessage(ex.getMessage());

}
b

/** This method is called from within the constructor to

* initialize the form.

* WARNING: Do NOT modify this code. The content of this method is
* always regenerated by the Form Editor.

*/
// <editor-fold defaultstate="collapsed" desc="Generated Code">
private void initComponents() {



pnlMain = new javax.swing.JPanel();
setLayout(new java.awt.BorderLayout());

pnlMain.setLayout(new java.awt.BorderLayout());
add(pnlMain, java.awt.BorderLayout. CENTER);
}// </editor-fold>

// ' Variables declaration - do not modify
private javax.swing.JPanel pnlMain;
// ' End of variables declaration

}

<T{Log KOOKO>

<ApyMq k®owke PnlJChatStreamPlayer>
package com.jchat.gui;

import com.jchat.test.receiver.JChatAudioReceiver;

import com.jchat.test.receiver.JChatVideoReceiver;

import com.jchat.test.receiver.JChatVideoReceiver.PlayerWindow;
import java.awt.BorderLayout;

import java.awt.CardLayout;

import java.awt.Component;

import javax.swing.DefaultListModel;

public class PnlJChatStreamPlayer extends javax.swing.JPanel {
/** Creates new form PnlJChatStreamPlayer */
private String title = "Stream Player";
private PnlJChatStreaming streamingPanel = null;

private JChatVideoReceiver videoStreamReceiver = null;
private JChatAudioReceiver audioStreamReceiver = null;

public PnlJChatStreamPlayer(String title, PnlJChatStreaming streamingPanel,

boolean onlyVideoStreaming) {
this.title = title;
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this.streamingPanel = streamingPanel;

iitComponents();

if (!onlyVideoStreaming) {
cmbBufferType.addItem("Video");
cmbBufferType.addItem("Audio");

} else {
cmbBufferType.addItem("Video");

}
b

/** This method is called from within the constructor to

* initialize the form.

* WARNING: Do NOT modify this code. The content of this method is
* always regenerated by the Form Editor.

*/

// <editor-fold defaultstate="collapsed" desc="Generated Code">
private void initComponents() {

pnlMain = new javax.swing.JPanel();

pnllcon = new javax.swing.JPanel();

IblIcon = new javax.swing.JLabel();

pnlPlayer = new javax.swing.JPanel();
pnlBufferControl = new javax.swing.JPanel();
cmbBufferType = new javax.swing.JComboBox();
IblCurrentLength = new javax.swing.JLabel();
IblCurrentLengthValue = new javax.swing.JLabel();
btnlncrease = new javax.swing.JButton();
btnDecrease = new javax.swing.JButton();
pnlControls = new javax.swing.JPanel();
btnViewHide = new javax.swing.JButton();

setBorder(javax.swing.BorderFactory.createTitledBorder(this.title));
setLayout(new java.awt.BorderLayout());

pnlMain.setLayout(new java.awt.CardLayout());

pnllcon.setLayout(new java.awt.BorderLayout());

Ibllcon.setHorizontal Alignment(javax.swing.SwingConstants. CENTER);
IblIcon.setlcon(new javax.swing.Imagelcon("C:\\My

Drive\\Work\\RAC\\JChat\\resources\\user.png")); // NOI18N
pnllcon.add(Ibllcon, java.awt.BorderLayout. CENTER);
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pnlMain.add(pnllcon, "PANEL ICON");
pnlPlayer.setLayout(new java.awt.BorderLayout());
pnlBufferControl.add(cmbBufferType);

IblCurrentLength.setText("Buffer Length:");
pnlBufferControl.add(IblCurrentLength);

IblCurrentLengthValue.setText("N/A");
pnlBufferControl.add(IblCurrentLengthValue);

btnlncrease.setText("+");
btnlncrease.addActionListener(new java.awt.event.ActionListener() {
public void actionPerformed(java.awt.event.ActionEvent evt) {
btnlncreaseActionPerformed(evt);

b
§);
pnlBufferControl.add(btnIncrease);

btnDecrease.setText("-");
btnDecrease.addActionListener(new java.awt.event.ActionListener() {
public void actionPerformed(java.awt.event. ActionEvent evt) {
btnDecreaseActionPerformed(evt);

h
$);
pnlBufferControl.add(btnDecrease);

pnlPlayer.add(pnlBufferControl, java.awt.BorderLayout. SOUTH);
pnlMain.add(pnlPlayer, "PANEL PLAYER");
add(pnlMain, java.awt.BorderLayout. CENTER);

btnViewHide.setText("View Streaming");
btnViewHide.addActionListener(new java.awt.event.ActionListener() {
public void actionPerformed(java.awt.event.ActionEvent evt) {
btnViewHideActionPerformed(evt);

}
1)
pnlControls.add(btnViewHide);

add(pnlControls, java.awt.BorderLayout. SOUTH);
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}// </editor-fold>
private void btnViewHideActionPerformed(java.awt.event.ActionEvent evt) {
if (btnViewHide.getText().contains("View")) {
changeDisplay(PANEL PLAYER);
} else {
changeDisplay(PANEL ICON);
b
b

private void btnIncreaseActionPerformed(java.awt.event.ActionEvent evt) {
if (cmbBufferType.getSelectedIndex() == 0) {
if (videoStreamReceiver != null) {

try {

videoStreamReceiver.setBufferLength(videoStreamReceiver.getBufferLength() +
1);
updateBufferLength();
} catch (Exception ex) {
com.jchat.utils.SwingUtilities.showErrorMessage("Error occured
while updating buffet size:\n" + ex.getMessage());
}
h
} else {
if (audioStreamReceiver != null) {
try {

audioStreamReceiver.setBufferLength(audioStreamReceiver.getBufferLength() +
1);
updateBufferLength();
} catch (Exception ex) {
com.jchat.utils.SwingUtilities.showErrorMessage("Error occured
while updating buffet size:\n" + ex.getMessage());

h
}
h

}

private void btnDecreaseActionPerformed(java.awt.event.ActionEvent evt) {
if (cmbBufferType.getSelectedIndex() == 0) {
if (videoStreamReceiver !=null) {

try {
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videoStreamReceiver.setBufferLength(videoStreamReceiver.getBufferLength() -
1);
updateBufferLength();
} catch (Exception ex) {
com.jchat.utils.SwingUtilities.showErrorMessage("Error occured
while updating buffet size:\n" + ex.getMessage());

}

}
} else {

if (audioStreamReceiver != null) {
try {

audioStreamReceiver.setBufferLength(audioStreamReceiver.getBufferLength() -
1);
updateBufferLength();
} catch (Exception ex) {
com.jchat.utils.SwingUtilities.showErrorMessage("Error occured
while updating buffet size:\n" + ex.getMessage());

}
b
}
b

public void playStream(JChatVideoReceiver streamReceiver) {
this.videoStreamReceiver = streamReceiver;
Component comp[] = pnlPlayer.getComponents();
for (int i = 0; i < comp.length; i++) {
if (comp[i] instanceof PlayerWindow) {
pnlPlayer.remove(compl[i]);
break;

}

}
pnlPlayer.add(streamReceiver.getPlayerWindow(), BorderLayout. CENTER);

pnlPlayer.revalidate();
this.revalidate();
updateBufferLength();
streamingPanel.updateWindow();
changeDisplay(PANEL PLAYER);

}

public void setAudioStream(JChatAudioReceiver audioStreamReceiver) {
this.audioStreamReceiver = audioStreamReceiver;
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}

private void changeDisplay(String panel) {
if (panel.contains(PANEL _ICON)) {
btnViewHide.setText("View Streaming");
} else {
btnViewHide.setText("Hide Streaming");
}
CardLayout cl = (CardLayout) (pnlMain.getLayout());
cl.show(pnlMain, panel);
b
// Variables declaration - do not modify
private javax.swing.JButton btnDecrease;
private javax.swing.JButton btnIncrease;
private javax.swing.JButton btnViewHide;
private javax.swing.JComboBox cmbBufferType;
private javax.swing.JLabel 1blCurrentLength;
private javax.swing.JLabel 1blCurrentLengthValue;
private javax.swing.JLabel Ibllcon;
private javax.swing.JPanel pnlBufferControl;
private javax.swing.JPanel pnlControls;
private javax.swing.JPanel pnllcon;
private javax.swing.JPanel pnlMain;
private javax.swing.JPanel pnlPlayer;
// End of variables declaration
private static String PANEL ICON ="PANEL ICON";
private static String PANEL PLAYER ="PANEL PLAYER";

private void updateBufferLength() {
try {
if (cmbBufferType.getSelectedIndex() == 0) {
if (videoStreamReceiver.getBufferLength() == 1) {
IblCurrentLengthValue.setText("N/A");
} else {

IblCurrentLengthValue.setText(String.valueOf(videoStreamReceiver.getBufferLe

ngth()));

j
} else {

if (audioStreamReceiver.getBufferLength() == 1) {
IblCurrentLengthValue.setText("N/A");
} else {
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IblCurrentLengthValue.setText(String.valueOf(audioStreamReceiver.getBufferLe

ngth())); \

}

} catch (Exception ex) {
IblCurrentLengthValue.setText("N/A");

b
b
b

<Télog KOOKE>

Me 10 dvorypa tov private chat apov dnuovpynet to mepiPdAiov kot yivouv load
T0. O1dpopa dedopéva e ) xpnon g loadStreaming mpoctiBetan o Tpoopiopds
yw To audio ko video transmit péow g addtarget tov aviiotoiymv KAAGE®V, Kot
petd dmovpyovpe to PnlJChatStreaming o0t dote va 000Ue ekel péoa Ta
streaming.

Me v KAN0™M QLTS 0OV OPYLIKOTOI|GOVLLE TO TPOPIA TOL AAAOL YPNOTY| KO TO
w6 pog FrmPrivateChat dnpiovpyeitan to mepifaiiov kot pe tnv xpnom e
initStreaming Eexwvape tnv Aettovpyia 1 onoia yiveror wg eENg:

TomoBetobe epdc og véo ypriotn otovg Target, Kot Onpiovpyovue £va VEO
JChatVideoReceiver MONO peg gpdic mopaAnmm (apov dev BELOVUE Vo aKOVUE
™V eovn pog), tpocbétovpe éva Target yio Video kot éva yia Audio Egywpiotd
Y Tov dALo ypnoTn, ko dnuovpyovue éva JChatVideoReceiver kot Eva
JChatAudioReceiver ywo Tov dAA0 ¥p1ioTN Y10 VO £XOVUE KOl GOV Kol EIKOVOL, Kot
onuovpyovue ta PnlJChatStreamPlayer ywo epdg pe povo Video Buffer kot éva
éAAo v Tov dALo xpnotr pe Audio ko Video (Apov BEPara £xetl evepyomomoaet
Ko Ta 2), ko teAkd tpocBétovpe Ta 2 panel to 01kd pog v (NORTH) kot tov
dAhov ypnot kdto (SOUTH). Apov yivouv 6Aa avtd pe ta initialize mnyaivovpe
ota avtiototya JChatVideoReceiver ka1 JChatAudioReceiver 6mov kot Oa
€ENYNOOVLE TAPOKAT®D TNV CLVEYEL.

Axéun oty kidomn PnlJChatStreamPlayer ta Jbuttons yia 1o avéfacua Ko
katéBacpa tov Buffer, tnv playStream mov ypnoiponoteiton o€ mepintmwon
Kkémowag adhayng omd tnv controllerUpdate n omoia Asttovpyel dtav yiveTon
kdmoo Event, v close mov anAd kieivel Ta streams, tnv changeDisplay mov
aArdalel To T PAEmovpe 6tov matdpe to Hide | View Streaming avaioya, Kot
updateBufferLength 1 omoia deilyvel to uéyebog tov Buffer.
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Avaivon kot K@owkag Transmitter Hyov kon Bivteo

<Apy Kodwka JChatVideoTransmitter >
package com.jchat.test.trasmitter;

import java.awt.*;

import java.io.*;

import java.net.InetAddress;

import java.util.*;

import javax.media.*;

import javax.media.protocol.*;

import javax.media.format.*;

import javax.media.control.QualityControl;
import javax.media.control. TrackControl;
import javax.media.rtp.*;

import javax.media.rtp.event.*;

import javax.media.rtp.rtcp.*;

public class JChatVideoTransmitter implements ReceiveStreamListener,
RemoteListener,
ControllerListener {

private MediaLocator videoLocator;

private Processor videoProcessor = null;

private RTPManager videoRtpMgrs||;

private int videoLocalPorts[];

private DataSource videoDatasource = null;

private int video local data port;

private static boolean isRunning = false;

private static JChatVideoTransmitter transmitter = null;

private JChatVideoTransmitter() {
video local data port=2222;

}

public static JChatVideoTransmitter getlnstance() {
if (transmitter == null) {
transmitter = new JChatVideoTransmitter();

}

return transmitter;

}



public static boolean isRunning() {
return isRunning;

}

public static void setRunning(boolean isRunning) {
JChatVideoTransmitter.isRunning = isRunning;

}

public synchronized String start(String filename, Vector targets) {
String result;
setRunning(true);

videoLocator = new MediaLocator(filename);
result = createProcessor();
if (result !=null) {
return result;
b

result = createVideoTransmitter(targets);

if (result !=null) {
videoProcessor.close();
videoProcessor = null;

return result;

b

videoProcessor.start();
return null;

private String createVideoTransmitter(Vector targets) {

PushBufferDataSource pbds = (PushBufferDataSource) videoDatasource;
PushBufferStream pbss[] = pbds.getStreams();

videoRtpMgrs = new RTPManager[pbss.length];
videoLocalPorts = new int[pbss.length];

SessionAddress localAddr;
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SendStream sendStream;
int port;

for (int 1 = 0; 1 < pbss.length; i++) {

try {
videoRtpMgrs[i] = RTPManager.newInstance();

port = video local data port+2 *i;
videoLocalPorts[1] = port;

localAddr = new SessionAddress(InetAddress.getLocalHost(),
port);

videoRtpMgrs|[i].initialize(localAddr);
videoRtpMgrs[i].addReceiveStreamListener(this);
videoRtpMgrs[i].addRemoteListener(this);

for (int k = 0; k < targets.size(); k++) {
Target target = (Target) targets.elementAt(k);

int targetPort = new Integer(target.port).intValue();

addTarget(videoLocalPorts[i], videoRtpMgrs[1], target.ip, targetPort +
2 *1);
j
sendStream = videoRtpMgrs|[i].createSendStream(videoDatasource, 1);
sendStream.start();
} catch (Exception e) {
e.printStack Trace();

return e.getMessage();

b
}

return null;

}

public void addTarget(String ip, String videoPort) {

try {
if (ip.startsWith("/")) {
ip = ip.substring(1);
§
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int targetPort = new Integer(videoPort).intValue();

addTarget(videoLocalPorts[0], videoRtpMgrs[0], ip, targetPort);
} catch (Exception ex) {

ex.printStackTrace();

}
b

public void addTarget(int localPort, RTPManager mgr, String ip, int port) {
try {
SessionAddress addr = new SessionAddress(InetAddress.getByName(ip),
new Integer(port).intValue());
mgr.addTarget(addr);

} catch (Exception e) {
e.printStack Trace();

b
b

public void removeTarget(String ip, String port) {
try {
if (ip.trim().startsWith("/")) {
1ip = ip.substring(1);
}
SessionAddress addr = new SessionAddress(InetAddress.getByName(ip),
new Integer(port).intValue());
for (int 1 = 0; 1 < videoRtpMgrs.length; i++) {
videoRtpMgrs[i].removeTarget(addr, "target removed from
transmitter.");
i
} catch (Exception e) {
e.printStackTrace();

}
}

boolean looping = true;

public void controllerUpdate(ControllerEvent ce) {
System.out.println(ce);
if (ce instanceof DurationUpdateEvent) {
Time duration = ((DurationUpdateEvent) ce).getDuration();

System.out.println("duration: " + duration.getSeconds());
} else if (ce instanceof EndOfMediaEvent) {
System.out.printin("END OF MEDIA - looping=" + looping);
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if (looping) {
videoProcessor.setMediaTime(new Time(0));
videoProcessor.start();

b
}
b

public void setLooping(boolean flag) {
looping = flag;
b

public void update(ReceiveStreamEvent event) {
String timestamp = getTimestamp();

StringBuffer sb = new StringBuffer();

if (event instanceof InactiveReceiveStreamEvent) {
sb.append(timestamp + " Inactive Receive Stream");

} else if (event instanceof ByeEvent) {
sb.append(timestamp + " Bye");

} else {
System.out.println("ReceiveStreamEvent: " + event);

b

b

public void update(RemoteEvent event) {
String timestamp = getTimestamp();

if (event instanceof ReceiverReportEvent) {
ReceiverReport rr = ((ReceiverReportEvent) event).getReport();

StringBuffer sb = new StringBuffer();
sb.append(timestamp + " RR");

if (rr !=null) {
Participant participant = rr.getParticipant();

if (participant != null) {
sb.append(" from " + participant.getCNAME());
sb.append(" ssrc=" + rr.getSSRC());

} else {
sb.append(" ssrc=" + rr.getSSRC());
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}

}

b
} else {

System.out.println("RemoteEvent: " + event);

b

private String getTimestamp() {

b

String timestamp;

Calendar calendar = Calendar.getInstance();

int hour = calendar.get(Calendar HOUR OF DAY);
String hourStr = formatTime(hour);

int minute = calendar.get(Calendar. MINUTE);

String minuteStr = formatTime(minute);

int second = calendar.get(Calendar. SECOND);

String secondStr = formatTime(second);

timestamp = hourStr + ":" + minuteStr + ":" + secondStr;

return timestamp;

private String formatTime(int time) {

}

String timeStr;

if (time < 10) {

timeStr = "0" + time;
} else {

timeStr = "" + time;

}

return timeStr;

public void stop() {
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synchronized (this) {
setRunning(false);
if (videoProcessor !=null) {
videoProcessor.stop();
videoProcessor.close();
videoProcessor = null;
if (videoDatasource !=null) {
videoDatasource.disconnect();
j
for (int 1 = 0; 1 < videoRtpMgrs.length; i++) {
videoRtpMgrs[1].removeTargets("Session ended.");
videoRtpMgrs|[i].dispose();
}
b
b
b

public String createProcessor() {
if (videoLocator == null) {
return "Locator is null";
b

try {
videoProcessor = javax.media.Manager.createProcessor(videoLocator);
videoProcessor.addControllerListener(this);
} catch (NoProcessorException npe) {
npe.printStackTrace();
return "Couldn't create processor";
} catch (IOException ioe) {
1oe.printStackTrace();
return "[OException creating processor";

}

boolean result = waitForState(videoProcessor, Processor.Configured);

if (result == false) {
return "Couldn't configure video processor";

}

TrackControl[] tracks = videoProcessor.getTrackControls();
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if (tracks == null || tracks.length < 1) {
return "Couldn't find tracks in processor";

b

ContentDescriptor cd = new
ContentDescriptor(ContentDescriptor. RAW_RTP);

videoProcessor.setContentDescriptor(cd);

Format supported]];
Format chosen;
boolean atLeastOneTrack = false;

for (int 1 = 0; 1 < tracks.length; 1++) {
Format format = tracks[i].getFormat();
if (tracks[i].isEnabled()) {

supported = tracks[i].getSupportedFormats();

if (supported.length > 0) {
if (supported[0] instanceof VideoFormat) {
chosen = checkForVideoSizes(tracks[i].getFormat(),
supported[0]);
} else {
chosen = supported[0];
}
tracks[i].setFormat(chosen);
System.err.println("Track " + 1+ " is set to transmit as:");
System.err.println(" " + chosen);
atLeastOneTrack = true;
} else {
tracks[i].setEnabled(false);
§
} else {
tracks[i].setEnabled(false);

}
b
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if (latLeastOneTrack) {
return "Couldn't set any of the tracks to a valid RTP format";

}

result = waitForState(videoProcessor, Controller.Realized);
if (result == false) {
return "Couldn't video realize processor";

b

setJPEGQuality(videoProcessor, 0.5f);
videoDatasource = videoProcessor.getDataOutput();

if (videoDatasource == null) {
System.out.println("*** video Dataoutput is null");

b

return null;

J
static SessionAddress destAddrl, destAddr2;

Format checkForVideoSizes(Format original, Format supported) {

int width, height;

Dimension size = ((VideoFormat) original).getSize();
Format jpegFmt = new Format(VideoFormat.JPEG RTP);
Format h263Fmt = new Format(VideoFormat.H263 RTP);

if (supported.matches(jpegFmt)) {
width = (size.width % 8 == 0 ? size.width : (int) (size.width / 8) * 8);
height = (size.height % 8 == 0 ? size.height : (int) (size.height / 8) * 8);
} else if (supported.matches(h263Fmt)) {
if (size.width < 128) {

width = 128,;
height = 96;
} else if (size.width < 176) {
width = 176;
height = 144;
} else {
width = 352;

height = 288;



}
} else {

return supported;

}

return (new VideoFormat(null,
new Dimension(width, height),
Format.NOT SPECIFIED,
null,
Format.NOT SPECIFIED)).intersects(supported);

void setJPEGQuality(Player p, float val) {

Control cs[] = p.getControls();
QualityControl qc = null;
VideoFormat jpegFmt = new VideoFormat(VideoFormat.JPEG);

for (int 1 = 0; i < cs.length; i++) {

if (cs[1] instanceof QualityControl &&
cs[1] instanceof Owned) {
Object owner = ((Owned) cs[i]).getOwner();

if (owner instanceof Codec) {
Format fmts[] = ((Codec) owner).getSupportedOutputFormats(null);
for (int j = 0; j < fmts.length; j++) {
if (fmts[j].matches(jpegFmt)) {
gc = (QualityControl) cs][i];
qc.setQuality(val);
System.err.println("- Setting quality to " +
val +" on" + qc);
break;
}
b
}
if (qc !=null) {
break;
b
h
}
b
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private Integer stateLock = new Integer(0);
private boolean failed = false;

Integer getStateLock() {
return stateLock;

}

void setFailed() {
failed = true;

}

private synchronized boolean waitForState(Processor p, int state) {
p.addControllerListener(new StateListener());
failed = false;

if (state == Processor.Configured) {
p.configure();

} else if (state == Processor.Realized) {
p.realize();

b

while (p.getState() < state && !failed) {
synchronized (getStateLock()) {
try {
getStateLock().wait();
} catch (InterruptedException ie) {
return false;
j
}
b

if (failed) {
return false;

} else {
return true;

b
b

class StateListener implements ControllerListener {

public void controllerUpdate(ControllerEvent ce) {



if (ce instanceof ControllerClosedEvent) {
setFailed();

}

if (ce instanceof ControllerEvent) {
synchronized (getStateLock()) {
getStateLock().notifyAll();

}
}
b
}

public static void main(String args[]) {

}
b

<Télog KOOKE>

Me v ypnon péow g JMenubar->Tools->Start My Webcam Eekvayie to
JChatVideoTransmitter o omoiog ekivdiet pe tnv start ko maipvel opiopo "viw://Q"
Ko Tovg targets.

Me v yprion g start dnpiovpyovpe Eva véo Medialocator o omoiog
ypnoponoteitar pali pe to opiopa omd viw://0 ko avtdpoto dnpovpyeitot Evag
véoc Player pe to 1° stream to omoio avayvopiletor otn cvvedpio. Ano katm pe
N xpnon 1 createProcessor dnpovpyovpe tov Processor pécm tov Medialocator
oVtwg wote va dtofdlovpe tao RTP Streams kot tpocBétovpe éva listener yia va
pmopovpe va eneEepyalopaote ta dbpopa events. Méow tng waitForState
petapépovpe tov processor o configured otdd10. Mésw ¢ TrackControls
naipvoovpe ta track twv moAvpécwv (Video) kot eAéyyovpe av Egovpe £6T® £val
Yo ypnom, Kot ypnoonotovpe to ContentDescriptor dote vo emMAEEOVLE TO
Format wov Ba ypnowonomocovpe. Apod kdvovpe kot avtd Bpickovpe pEcm TV
Tracks ta vrootpldueva tracks, péow g checkForVideoSizes ehéyyovpe Tt
eldovg elvar avtod to track (Jpeg, H263) kot apov emAéEovpe pe ) setFormat
emieyovpe mAéov Tt format Oa ypnoipomocovpe yua o video (JPEG), mél péow
¢ waitForState mnyaivoupe Tov processor oe Realized otddro, tomobetode v
ocvumieon tov Jpeg (setJPEGQuality).Me v yprion tov getDataOutput tepvovpe
Vv €£000 TOV Processor MGTE VA TV (PN CLULOTOMGOVLE GTOV player pog.

AoV mtapovpe TN £€£000 PTOPOVUE VO TN (PN CLLOTOMGOLLE GTOV player pog, pe
v createVideoTransmitter, maipvovpe péow tng PushBufferDataSource 1o
Datasource mwov mpape amd to DataOutput tov Processor kot ypnotponotodue to
PushBufferStream yio tv ypnon tov wg stream yw to PushBufferDataSource.
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[Mopaxdto onuiovpyovpe £va véo RTP session manager yia ke stream to onoio
hapPaveror , drtaPdlovpe v devBvvon kot dtvovpe TOPTES e VTOV TOV TPOTO
v va punv €govpe conflicts e mopteg, Kévovpe initialize tov RTP session
manager, kalovpe v addReceiveStreamListener yio va pmopodpe apydtepa vo
ypnoporomaoovpe tov listener kot v addRemoteListener yia va pmopodpe va
YEPLOTOVUE TOV listener amopakpvouéva, KaAovpe tnv createSendStream yio vo
nepacovpe v DataSource kot éva deiktn Stream kot Eekivéipe Tov session
manager e T sendstream.start omov yvpvdpe wicw kel oo Egkivdel Kot o
Processor ondte maipvovpe to DataOutput pécw avtov to DataSource yia va to
népel 0 RTP session manager kot vo £(OVE TNV LETAOOON.

Axoun &yovue Kamotleg cuvaptnoelg Onwg controllerupdate n onoia kodeiton 6OmoTE
&yovpe éva Event, 2 cuvaptoeig update avaloywg kot TaAl to Events kot
OLAPOPES GLVOPTNOELS Y10 TV EVKOALN LOC 0TS Yo TNV YPNON
opag/Mmuepounviag, va dovpe o Tt state eivon o Processor.

<ApyM k@owka JChatAudioTransmitter>
package com.jchat.test.trasmitter;

import java.awt.*;

import java.io.*;

import java.net.InetAddress;
import java.util.*;

import javax.media.*;

import javax.media.protocol.*;
import javax.media.format.*;
import javax.media.control. TrackControl;
import javax.media.rtp.*;
import javax.media.rtp.event.*;
import javax.media.rtp.rtcp.*;

public class JChatAudioTransmitter implements ReceiveStreamListener,
RemoteListener,
ControllerListener {

private MediaLocator audioLocator;
private Processor audioProcessor = null;
private RTPManager audioRtpMgrs[];
private int audioLocalPorts[];

private DataSource audioDatasource = null;
private int audio local data port;

private static boolean isRunning = false;
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private static JChatAudioTransmitter transmitter = null;

private JChatAudioTransmitter() {
audio local data port=1111;

}

public static JChatAudioTransmitter getlnstance() {
if (transmitter == null) {
transmitter = new JChatAudioTransmitter();

b

return transmitter;

}

public static boolean isRunning() {
return isRunning;

}

public static void setRunning(boolean isRunning) {
JChatAudioTransmitter.isRunning = isRunning;

}

public synchronized String start(String filename, Vector targets) {

System.out.println("Running audio stream..");

String result;
setRunning(true);

audioLocator = new Medialocator(filename);
result = createProcessor();
if (result !=null) {

return result;

}

result = createAudioTransmitter(targets);

if (result !=null) {
audioProcessor.close();
audioProcessor = null;

return result;

b
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audioProcessor.start();
return null;

}

private String createAudioTransmitter(Vector targets) {
PushBufferDataSource pbds = (PushBufferDataSource) audioDatasource;
PushBufferStream pbss[] = pbds.getStreams();

audioRtpMgrs = new RTPManager|[pbss.length];
audioLocalPorts = new int[pbss.length];
SessionAddress localAddr;

SendStream sendStream;
int port;

for (int 1 = 0; 1 < pbss.length; i++) {

2% 1)

try {

audioRtpMgrs[i] = RTPManager.newInstance();
port = audio_local data port+ 2 * i,
audioLocalPorts[1] = port;

localAddr = new SessionAddress(InetAddress.getLocalHost(),
port);

audioRtpMgrs[i].initialize(localAddr);

audioRtpMgrs|[i].addReceiveStreamListener(this);
audioRtpMgrs[i].addRemoteListener(this);

for (int k = 0; k < targets.size(); k++) {
Target target = (Target) targets.elementAt(k);

int targetPort = new Integer(target.port).intValue();
addTarget(audioLocalPorts[i], audioRtpMgrs|[i], target.ip, targetPort +

}

sendStream = audioRtpMgrs[i].createSendStream(audioDatasource, 1);
sendStream.start();

} catch (Exception e) {
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e.printStackTrace();

return e.getMessage();

b
}

return null;

}

public void addTarget(String ip, String videoPort) {
try {
if (ip.startsWith("/")) {
1p = ip.substring(1);
}
int targetPort = new Integer(videoPort).intValue();
addTarget(audioLocalPorts[0], audioRtpMgrs[0], ip, targetPort);
} catch (Exception ex) {
ex.printStackTrace();

b
b

public void addTarget(int localPort, RTPManager mgr, String ip, int port) {
try {
SessionAddress addr = new SessionAddress(InetAddress.getByName(ip),
new Integer(port).intValue());
mgr.addTarget(addr);

} catch (Exception e) {
e.printStackTrace();

b
b

public void removeTarget(String ip, String port) {
try {

if (ip.trim().startsWith("/")) {
1ip = ip.substring(1);

j

SessionAddress addr = new SessionAddress(InetAddress.getByName(ip),

new Integer(port).intValue());

for (int 1 = 0; 1 < audioRtpMgrs.length; i++) {

audioRtpMgrs|i].removeTarget(addr, "target removed from
transmitter.");
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b
} catch (Exception e) {

e.printStackTrace();

b
b

boolean looping = true;

public void controllerUpdate(ControllerEvent ce) {
System.out.println(ce);
if (ce instanceof DurationUpdateEvent) {
Time duration = ((DurationUpdateEvent) ce).getDuration();

System.out.println("duration: " + duration.getSeconds());

} else if (ce instanceof EndOfMediaEvent) {
System.out.printin("END OF MEDIA - looping=" + looping);
if (looping) {

audioProcessor.setMediaTime(new Time(0));
audioProcessor.start();

h
b
b

public void setLooping(boolean flag) {
looping = flag;
b

public void update(ReceiveStreamEvent event) {
String timestamp = getTimestamp();

StringBuffer sb = new StringBuffer();

if (event instanceof InactiveReceiveStreamEvent) {
sb.append(timestamp + " Inactive Receive Stream");

} else if (event instanceof ByeEvent) {
sb.append(timestamp + " Bye");

} else {
System.out.println("ReceiveStreamEvent: " + event);

b
b
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public void update(RemoteEvent event) {
String timestamp = getTimestamp();

if (event instanceof ReceiverReportEvent) {

ReceiverReport rr = ((ReceiverReportEvent) event).getReport();

StringBuffer sb = new StringBuffer();
sb.append(timestamp + " RR");

if (rr !=null) {
Participant participant = rr.getParticipant();

if (participant != null) {
sb.append(" from " + participant.getCNAME());
sb.append(" ssrc=" + rr.getSSRC());

} else {
sb.append(" ssrc=" + rr.getSSRC());

j
}
} else {
System.out.println("RemoteEvent: " + event);

}
b

private String getTimestamp() {
String timestamp;

Calendar calendar = Calendar.getInstance();

int hour = calendar.get(Calendar HOUR OF DAY);
String hourStr = formatTime(hour);

int minute = calendar.get(Calendar. MINUTE);
String minuteStr = formatTime(minute);

int second = calendar.get(Calendar.SECOND);
String secondStr = formatTime(second);

timestamp = hourStr + ":" + minuteStr + ":" + secondStr;
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return timestamp;

}

private String formatTime(int time) {
String timeStr;

if (time < 10) {

timeStr = "0" + time;
} else {

timeStr = "" + time;
}

return timeStr;

}

public void stop() {
synchronized (this) {
setRunning(false);
if (audioProcessor !=null) {
audioProcessor.stop();
audioProcessor.close();
audioProcessor = null;
if (audioDatasource !=null) {
audioDatasource.disconnect();
j
for (int 1 = 0; 1 < audioRtpMgrs.length; i++) {
audioRtpMgrs[i].removeTargets("Session ended.");
audioRtpMgrs[i].dispose();
j
}
b
b

public String createProcessor() {
if (audioLocator == null) {
return "Locator 1s null";

}

try {
audioProcessor = javax.media.Manager.createProcessor(audioLocator);
audioProcessor.addControllerListener(this);

} catch (NoProcessorException npe) {



npe.printStackTrace();
return "Couldn't create processor";
} catch (IOException ioe) {
10e.printStackTrace();
return "[OException creating processor";

b

boolean result = waitForState(audioProcessor, Processor.Configured);

if (result == false) {
return "Couldn't configure audio processor";
}

TrackControl[] tracks = audioProcessor.getTrackControls();

if (tracks == null || tracks.length < 1) {
return "Couldn't find tracks in processor";

}

ContentDescriptor cd = new
ContentDescriptor(ContentDescriptor. RAW_RTP);

audioProcessor.setContentDescriptor(cd);

Format supported[];
Format chosen;
boolean atLeastOneTrack = false;

for (int 1 = 0; 1 < tracks.length; i++) {
Format format = tracks[i].getFormat();
if (tracks[i].isEnabled()) {
supported = tracks[i].getSupportedFormats();

if (supported.length > 0) {
chosen = supported[0];
tracks[i].setFormat(chosen);
System.err.println("Track " + 1+ " is set to transmit as:");

System.err.println(" " + chosen);
atLeastOneTrack = true;
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}

} else {
tracks[i].setEnabled(false);
j
} else {
tracks[i].setEnabled(false);
h
}

if (latLeastOneTrack) {
return "Couldn't set any of the tracks to a valid RTP format";

}

result = waitForState(audioProcessor, Controller.Realized);
if (result == false) {
return "Couldn't realize audio processor";

}

audioDatasource = audioProcessor.getDataOutput();

if (audioDatasource == null) {
System.out.println("*** audio Dataoutput is null");

}

return null;

static SessionAddress destAddrl, destAddr2;

private Integer stateLock = new Integer(0);
private boolean failed = false;

Integer getStateLock() {

}

return stateLock;

void setFailed() {

}

private synchronized boolean waitForState(Processor p, int state) {

failed = true;

p.addControllerListener(new StateListener());
failed = false;

if (state == Processor.Configured) {
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p.configure();
} else if (state == Processor.Realized) {
p.realize();

}

while (p.getState() < state && !failed) {
synchronized (getStateLock()) {
try {
getStateLock().wait();
} catch (InterruptedException ie) {
return false;

b
b
b

if (failed) {
return false;

} else {
return true;

}
b

class StateListener implements ControllerListener {
public void controllerUpdate(ControllerEvent ce) {

if (ce instanceof ControllerClosedEvent) {
setFailed();

}

if (ce instanceof ControllerEvent) {
synchronized (getStateLock()) {
getStateLock().notify All();

b
b
b
b

public static void main(String args[]) {

b
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}

<Télog KOOKE>

Y& auTV TNV KAAGT £Q0VUE GYEOOV OTL EYOVUE KOL GTNV TPOTYOLLEVT OTTOV

Kkévovpe transmit To video avt exvael Omwg ptv and JmenuBar->Tools->Start

Audio Stream.

Omnov Eekvdiel 1 10100 axp1Pdg GEPE YEYOVOTMV EKTOG TOV OPIGLLOTOC TOL TAEOV
givar “dsound://” kon 611 dev yayvouue track aAdd Taipvovpe to 1° drabéoipo.

Avaivon kot Kodwkag Receiver 'Hyov/Bivteo
<ApyM k@owka JChatVideoReceiver>
package com.jchat.test.receiver;

import com.jchat.gui.PnlJChatStreamPlayer;
import java.io.*;

import java.awt.*;

import java.net.*;

import java.awt.event.*;

import java.util.*;

import javax.media.*;

import javax.media.rtp.*;

import javax.media.rtp.event.*;

import javax.media.rtp.rtcp.*;

import javax.media.protocol.*;

import javax.media.control. BufferControl;
import com.sun.media.rtp.RTPSessionMgr;
import javax.swing.JPanel;

public class JChatVideoReceiver implements ReceiveStreamListener,
SessionListener,
ControllerListener, RemoteListener {

Vector mgrs;

private PlayerWindow playerWindow = null;
private PnlJChatStreamPlayer streamPlayer = null;
boolean dataReceived = false;

Object dataSync = new Object();

Vector targets;

public JChatVideoReceiver(Vector targets) {
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this.targets = targets;

b

public void setStreamPlayer(PnlJChatStreamPlayer streamPlayer) {

this.streamPlayer = streamPlayer;

}

public PlayerWindow getPlayerWindow() {
return this.playerWindow;

}

public void initialize() throws Exception {
System.out.println("Initialize...");
mgrs = new Vector(targets.size());
for (int 1 = 0; 1 < targets.size(); i++) {
Target target = (Target) targets.elementAt(i);
addTarget(target.ip, target.port, target.localPort);

b
}

public long getBufferLength() {

try {
BufferControl control = (BufferControl) ((RTPManager)

mgrs.get(0)).getControl("javax.media.control.BufferControl");
return control.getBufferLength();
} catch (Exception ex) {
return -1;
h
b

public void setBufferLength(long length) {

try {
BufferControl control = (BufferControl) ((RTPManager)
mgrs.get(0)).getControl("javax.media.control.BufferControl");
control.setBufferLength(length);

} catch (Exception ex) {

}
b

public void addTarget(String senderAddress,
String senderPort,
String localPort) {

try {
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if (senderAddress.startsWith("/")) {
senderAddress = senderAddress.substring(1);

b
InetAddress ipAddr;

SessionAddress localAddr;
SessionAddress destAddr;

RTPManager mgr = RTPManager.newlInstance();
mgr.addSessionListener(this);
mgr.addReceiveStreamListener(this);
mgr.addRemoteListener(this);

ipAddr = InetAddress.getByName(senderAddress);
int local_port = new Integer(localPort).intValue();

if (ipAddr.isMulticastAddress()) {
localAddr = new SessionAddress(ipAddr,

local port,
6);

destAddr = new SessionAddress(ipAddr,
local port,
6);
} else {
localAddr = new SessionAddress(InetAddress.getLocalHost(),
local_port);

int remotePort = new Integer(senderPort).intValue();

destAddr = new SessionAddress(ipAddr, remotePort);
b

mgr.initialize(localAddr);

BufferControl bc = (BufferControl)

mgr.getControl("javax.media.control. BufferControl");

if (be !=null) {
bc.setBufferLength(350);
h

mgr.addTarget(destAddr);
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mgrs.addElement(mgr);
} catch (Exception e) {
e.printStackTrace();
System.err.println("Cannot create the RTP Session: " + e.getMessage());
return;

b
b

public void close() {

try {
if (playerWindow !=null) {
playerWindow.close();
¥
} catch (Exception ex) {
ex.printStackTrace();
}
for (int 1 = 0; 1 < mgrs.size(); i++) {
RTPManager mgr = (RTPManager) mgrs.elementAt(i);

mgr.removeTargets("Closing session from AVReceiver");
mgr.dispose();
mgr = null;
b
b

public synchronized void update(SessionEvent evt) {
if (evt instanceof NewParticipantEvent) {
Participant p = ((NewParticipantEvent) evt).getParticipant();
System.err.println(" - A new participant had just joined: " +
p.getCNAME());

b
}

public synchronized void update(ReceiveStreamEvent evt) {
RTPManager mgr = (RTPManager) evt.getSource();

Participant participant = evt.getParticipant();
ReceiveStream stream = evt.getReceiveStream();

String timestamp = getTimestamp();
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if (evt instanceof RemotePayloadChangeEvent) {

System.err.println(" - Received an RTP PayloadChangeEvent.");
System.err.println("Sorry, cannot handle payload change.");
System.exit(0);

} else if (evt instanceof NewReceiveStreamEvent) {
try {
stream = ((NewReceiveStreamEvent) evt).getReceiveStream();
DataSource ds = stream.getDataSource();

// Find out the formats.
RTPControl ctl = (RTPControl)
ds.getControl("javax.media.rtp.RTPControl");
if (ctl !=null) {
System.err.println(" - Recevied new RTP stream: " +
ctl.getFormat());
} else {
System.err.println(" - Recevied new RTP stream");

b

if (participant == null) {
System.err.printin("  The sender of this stream had yet to be
identified.");
} else {
System.err.printin("  The stream comes from: " +
participant.getCNAME());

b

Player p = javax.media.Manager.createPlayer(ds);

if (p ==null) {
return;

}

p.addControllerListener(this);
p.realize();
playerWindow = new PlayerWindow(p, stream);
synchronized (dataSync) {
dataReceived = true;
dataSync.notifyAll();

}



} catch (Exception e) {
System.err.println("NewReceiveStreamEvent exception " +
e.getMessage());
return;

}

} else if (evt instanceof StreamMappedEvent) {
if (stream != null && stream.getDataSource() !=null) {
DataSource ds = stream.getDataSource();

RTPControl ctl = (RTPControl)
ds.getControl("javax.media.rtp.RTPControl");
System.err.println(" - The previously unidentified stream ");

if (ctl !=null) {
System.err.printin(" " + ctl.getFormat());

}

System.err.println("  had now been identified as sent by: " +
participant.getCNAMEY());

RTPSessionMgr rtpManager = (RTPSessionMgr)
evt.getSessionManager();

SessionAddress addr = rtpManager.getRemoteSessionAddress();

if (addr !=null) {
playerWindow.setTitle(addr.getDataHostAddress(),
addr.getDataPort());
h
j

} else if (evt instanceof ByeEvent) {
StringBuffer sb = new StringBuffer();

sb.append(timestamp + " BYE");

String reason = ((ByeEvent) evt).getReason();
sb.append(" from " + participant.getCNAME());
sb.append(" ssrc=" + stream.getSSRC());

sb.append(" reason="" + reason + ""');

if (playerWindow != null) {
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playerWindow.close();
h

}
b

public void update(RemoteEvent event) {
String timestamp = getTimestamp();

if (event instanceof ReceiverReportEvent) {
ReceiverReport rr = ((ReceiverReportEvent) event).getReport();

StringBuffer sb = new StringBuffer();
sb.append(timestamp + " RR");

if (rr !=null) {
Participant participant = rr.getParticipant();

if (participant != null) {
sb.append(" from " + participant.getCNAME());
sb.append(" ssrc=" + rr.getSSRC());
} else {
sb.append(" ssrc=" + rr.getSSRC());
}
}

} else if (event instanceof SenderReportEvent) {
SenderReport sr = ((SenderReportEvent) event).getReport();

StringBuffer sb = new StringBuffer();
sb.append(timestamp + " SR");

if (sr !=null) {
Participant participant = sr.getParticipant();

if (participant != null) {
sb.append(" from " + participant.getCNAMEY());
sb.append(" ssrc=" + sr.getSSRC());

} else {
sb.append(" ssrc=" + sr.getSSRC());

j

}
} else {
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System.out.println("RemoteEvent: " + event);

b
b

private String getTimestamp() {
String timestamp;

Calendar calendar = Calendar.getInstance();

int hour = calendar.get(Calendar HOUR OF DAY);
String hourStr = formatTime(hour);

int minute = calendar.get(Calendar. MINUTE);

String minuteStr = formatTime(minute);

int second = calendar.get(Calendar. SECOND);

String secondStr = formatTime(second);

timestamp = hourStr + ":" + minuteStr + ":" + secondStr;

return timestamp;

}

private String formatTime(int time) {
String timeStr;

if (time < 10) {

timeStr = "0" + time;
} else {

timeStr = "" + time;

}

return timeStr;

}

public synchronized void controllerUpdate(ControllerEvent ce) {
Player p = (Player) ce.getSourceController();

if (p==null) {
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return;

}

if (ce instanceof RealizeCompleteEvent) {

if (playerWindow == null) {
System.err.println("Internal error!");
System.exit(-1);

}

playerWindow.initialize();

playerWindow.setVisible(true);

p.start();

streamPlayer.playStream(this);

}

if (ce instanceof ControllerErrorEvent) {
p.removeControllerListener(this);
if (playerWindow !=null) {
playerWindow.close();

}

System.err.println("AVReceiver internal error: " + ce);

}
b

public class PlayerWindow extends JPanel {

Player player;
ReceiveStream stream;
String senderPort;
String senderAddress;

PlayerWindow(Player p, ReceiveStream strm) {

player = p;
stream = strm;

}

public void setTitle(String address,
int port) {
senderAddress = address;
senderPort = port +"";

}
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public void initialize() {
add(new PlayerPanel(player));
}

public void close() {
player.close();
setVisible(false);

}

public void addNotify() {
super.addNotify();

b
}

class PlayerPanel extends Panel {
Component vc, cc;

PlayerPanel(Player p) {
setLayout(new BorderLayout());
if ((ve = p.getVisual Component()) !=null) {
add("Center", vc);

}
b

public Dimension getPreferredSize() {
return new Dimension(150, 150);

b
b

public static void main(String args[]) {

b
}

<TéLog KOOKE>

O Receiver Eekivder e To initialize mov naipvel and 1o PnlJChatStreaming étot
exel péow g addTarget mpocOétel Ta otoryeld tov sender Ta omoia ivat
dtevBuvon Kat TOpT Kot TNV O1KY| Hog TOPTO LEGM aLTOV dNULOLPYEL Eval vEo
instance tov RTP session manager 6mwg kot otovg transmitter ,o10Baler v
TOTIKY] 0AAG Ko amopakpvuouévn dievbuvon (GAAov ypNoth) Kat Ty TopTo
(eAéyyer v mapovcio multicast address), €161 kdvet initialize tov RTP session
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manager , dtofdlel kon tomobetel To péyebog tov buffer ico pe 350 xon
npocOétovpe tov dAho ypnotn otov RTP session manager.

Topa avordymg pe To Event ypnowomotel kot v KatdAAnAn update dmmg
TpocOnKm véou ypnotn, aArayés oto Payload 1o omoio dev éxovpe tomobenoet
dpa Oa tetdEet kamoto error, £va vEo stream Omov maipvel To DataSource and avto
10 stream, Bpiokel to Format pe tov RTPControl dnpovpyet tov Player tov @épvet
oe realized xatdotoon (6nov avtdpata karel Tnv controllerUpdate) kot pe
ypnon g PlayerWindow (JPanel) tomofetei to Received stream oo mvel .
Yrdpyovv kat dAlec update 6mwg 1 StreamMappedEvent mov ypnoipomotodpe yio
va avayvopicovpe tovg cvppetéyovteg 1 n Receiver kot SenderReportEvent

<ApyM koowka JChatAudioReceiver>
package com.jchat.test.receiver;

import com.jchat.gui.PnlJChatStreamPlayer;
import java.io.*;

import java.awt.*;

import java.net.*;

import java.awt.event.*;

import java.util.*;

import javax.media.*;

import javax.media.rtp.*;

import javax.media.rtp.event.*;

import javax.media.rtp.rtcp.*;

import javax.media.protocol.*;

import javax.media.control.BufferControl;
import com.sun.media.rtp.RTPSessionMgr;

public class JChatAudioReceiver implements ReceiveStreamListener,
SessionListener,
ControllerListener, RemoteListener {

Vector mgrs;

private PnlJChatStreamPlayer streamPlayer = null;
boolean dataReceived = false;

Object dataSync = new Object();

Vector targets;

public JChatAudioReceiver(Vector targets) {
this.targets = targets;

}
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public void setStreamPlayer(PnlJChatStreamPlayer streamPlayer) {

this.streamPlayer = streamPlayer;

}

public void initialize() throws Exception {
mgrs = new Vector(targets.size());
for (int 1 = 0; 1 < targets.size(); i++) {
Target target = (Target) targets.elementAt(i);
addTarget(target.ip, target.port, target.localPort);
b
}

public long getBufferLength() {
try {
BuftferControl control = (BufferControl) ((RTPManager)
mgrs.get(0)).getControl("javax.media.control.BufferControl");
return control.getBufferLength();
} catch (Exception ex) {
return -1;
b
b

public void setBufferLength(long length) {
try {
BufferControl control = (BufferControl) ((RTPManager)
mgrs.get(0)).getControl("javax.media.control.BufferControl");
control.setBufferLength(length);
} catch (Exception ex) {

b
b

public void addTarget(String senderAddress,
String senderPort,
String localPort) {
try {
if (senderAddress.startsWith("/")) {
senderAddress = senderAddress.substring(1);
}
InetAddress ipAddr;
SessionAddress localAddr;
SessionAddress destAddr;
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RTPManager mgr = RTPManager.newInstance();
mgr.addSessionListener(this);
mgr.addReceiveStreamListener(this);
mgr.addRemoteListener(this);

ipAddr = InetAddress.getByName(senderAddress);
int local port = new Integer(localPort).intValue();

if (ipAddr.isMulticastAddress()) {
local Addr = new SessionAddress(ipAddr,

local port,
6);

destAddr = new SessionAddress(ipAddr,
local_port,
6);
} else {
localAddr = new SessionAddress(InetAddress.getLocalHost(),
local port);

int remotePort = new Integer(senderPort).intValue();

destAddr = new SessionAddress(ipAddr, remotePort);
}

mgr.initialize(localAddr);

BufferControl bc = (BufferControl)
mgr.getControl("javax.media.control. BufferControl");

if (bc !=null) {
bc.setBufferLength(350);
h

mgr.addTarget(destAddr);

mgrs.addElement(mgr);
} catch (Exception e) {
e.printStack Trace();
System.err.println("Cannot create the RTP Session: " + e.getMessage());
return;

b
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}

public void close() {
for (int 1= 0; 1 < mgrs.size(); i++) {
RTPManager mgr = (RTPManager) mgrs.elementAt(i);

mgr.removeTargets("Closing session from AVReceiver");
mgr.dispose();
mgr = null;
b
b

public synchronized void update(SessionEvent evt) {
if (evt instanceof NewParticipantEvent) {
Participant p = ((NewParticipantEvent) evt).getParticipant();
System.err.println(" - A new participant had just joined: " +
p.getCNAMEY());

b
b

public synchronized void update(ReceiveStreamEvent evt) {
RTPManager mgr = (RTPManager) evt.getSource();

Participant participant = evt.getParticipant(); // could be null.
ReceiveStream stream = evt.getReceiveStream(); // could be null.

String timestamp = getTimestamp();
if (evt instanceof RemotePayloadChangeEvent) {

System.err.println(" - Received an RTP PayloadChangeEvent.");
System.err.println("Sorry, cannot handle payload change.");
System.exit(0);

} else if (evt instanceof NewReceiveStreamEvent) {
try {
stream = ((NewReceiveStreamEvent) evt).getReceiveStream();
DataSource ds = stream.getDataSource();

RTPControl ctl = (RTPControl)
ds.getControl("javax.media.rtp.RTPControl");
if (ctl !=null) {



System.err.println(" - Recevied new RTP stream: " +
ctl.getFormat());
} else {
System.err.println(" - Recevied new RTP stream");

}

if (participant == null) {

System.err.println("  The sender of this stream had yet to be

identified.");
} else {
System.err.printin("  The stream comes from: " +
participant.getCNAME());

}

Player p = javax.media.Manager.createPlayer(ds);

if (p==mnull) {
return;

}

p.addControllerListener(this);

p.realize();

synchronized (dataSync) {
dataReceived = true;
dataSync.notifyAll();

}

} catch (Exception e) {
System.err.println("NewReceiveStreamEvent exception " +
e.getMessage());
return;
b
} else if (evt instanceof StreamMappedEvent) {
if (stream != null && stream.getDataSource() != null) {
DataSource ds = stream.getDataSource();
RTPControl ctl = (RTPControl)
ds.getControl("javax.media.rtp.RTPControl");
System.err.println(" - The previously unidentified stream ");

if (ctl !=null) {
System.err.printin(" " + ctl.getFormat());

}
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System.err.printin("  had now been identified as sent by: " +
participant.getCNAME)());

RTPSessionMgr rtpManager = (RTPSessionMgr)
evt.getSessionManager();

SessionAddress addr = rtpManager.getRemoteSessionAddress();
}

} else if (evt instanceof ByeEvent) {

}
b

public void update(RemoteEvent event) {
String timestamp = getTimestamp();

if (event instanceof ReceiverReportEvent) {
ReceiverReport rr = ((ReceiverReportEvent) event).getReport();

StringBuffer sb = new StringBuffer();
sb.append(timestamp + " RR");

if (rr !=null) {
Participant participant = rr.getParticipant();

if (participant != null) {
sb.append(" from " + participant.getCNAME());
sb.append(" ssrc=" + rr.getSSRC());
} else {
sb.append(" ssrc=" + rr.getSSRC());
}
}

} else if (event instanceof SenderReportEvent) {
SenderReport sr = ((SenderReportEvent) event).getReport();

StringBuffer sb = new StringBuffer();
sb.append(timestamp + " SR");

if (sr !=null) {
Participant participant = sr.getParticipant();
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if (participant != null) {
sb.append(" from " + participant.getCNAME());
sb.append(" ssrc=" + sr.getSSRC());

} else {
sb.append(" ssrc=" + sr.getSSRC());

}

h
}else {

System.out.println("RemoteEvent: " + event);

b
}

private String getTimestamp() {
String timestamp;

Calendar calendar = Calendar.getInstance();

int hour = calendar.get(Calendar HOUR OF DAY);
String hourStr = formatTime(hour);

int minute = calendar.get(Calendar. MINUTE);

String minuteStr = formatTime(minute);

int second = calendar.get(Calendar. SECOND);

String secondStr = formatTime(second);

timestamp = hourStr + ":" + minuteStr + ":" + secondStr;

return timestamp;

}

private String formatTime(int time) {
String timeStr;

if (time < 10) {

timeStr = "0" + time;
} else {

timeStr = "" + time;

}
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return timeStr;

b

public synchronized void controllerUpdate(ControllerEvent ce) {
Player p = (Player) ce.getSourceController();

if (p ==null) {
return;

}

if (ce instanceof RealizeCompleteEvent) {
p.start();

}

if (ce instanceof ControllerErrorEvent) {
p.removeControllerListener(this);

b
}

b
<Téhog KOOKO>

Edm &yovpe v 18ia kKAdon énwg tnv JChatVideoReceiver 6mov koieitat kot
Aertovpyet pe Tov 1010 TPOTO YWPIG OUMS VO VTTAPYEL AVAYKT] Yo dnpovpyio
KATO10V TAVEL Y100 TNV ELPAVIOT] EPOCOV TO YPTGLLOTOLOVLE Y10, N)XO.

<Apym kowowa Target>
package com.jchat.test.receiver;

public class Target {
String localPort;
String ip;
String port;

public Target( String localPort,

String ip,

String port) {
this.localPort= localPort;
this.ip= ip;
this.port= port;
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b
}

<Téhog KOOIKO>

Av1r| givon 1 KAGoM Yo TV amoBKELCT GTOLYELDY XPNOTOV Y1d TN (PTOT TOVG LE
TNV HETAOO0ON Kot Aym Nyov/Pivieo 6mov amodnkevovTal 1) TOTIKY (g TopTa , M
IP koum mdpta TOV AALOD GUUUETEXWV.

6. Bipirio Oonyrov Xpiotn

[Ma va propeite va ypnoporomoete to [lpodypappo addd Kot vo pmopeite va
éxete mpooPaom oe otdnmote apopd v IMF mpénel va €xete kavel kdmola
oo Tov apopovV TV EYKOTAGTACT] KOl TOPALUETPOTOINGT OGO 0POPd. TaL
PATH ta onoia mpémet vo vidpyovv, £d® Ba Ppeite odnyieg Yoo GAa avTd GLV TOV
TPOTTO YPNONG TOL TPOYPAULATOG.

Eykatactaon JIMF

YmoBétovtog 0t éxete eykateatnuévo 1o Tpoceato JRE ( Java Runtime
Environment)

(av oyt Ba To Bpeite http://java.sun.com/javase/downloads/index.jsp).
KoateBdote 1o Windows Performance pack JMF 2.1.1e (q mo npdcpato)

Ao v oehida http://java.sun.com/products/java-media/jmf/2.1.1/download.html
Oa Bpeite o IMF 2.1.1e.

EEKIVIOTE TNV EYKATAGTACT] KOl 0KOAOLONGTE TIC 0ONYIES Y1 TNV EYKATAGTAOT
TOV POV TOAD YP1YOPQ TEAEIMGEL 1] EYKaTAoTACT Do eppavicetl Eva mapdbupo
OT®OC TO TOPAKAT® LE TO 0moi0 OTMC PAEmOLE 010 ALEL GLOKEVEC YOV KO
Bivteo, poMG tereldoet Oa cog (NTiGEL VO EMOVEKKIVIIGETE TOV DITOAOYLIGTY GOG.
[Mapokal®d kavte 10.

B Initializing JMF...

Lpdated registry
Loaking for Audio capturer

Finished detecting DirectSound capturer
Finished detecting javasound capturer
Looking for video capture devices

Ewova 3

MoMg Eekivnoet 0 VToAoyloTig avolyté Eva. command prompt (Evapén-
>Ektéheon, kot péoa otnyv meployn ypdoovpe cmd ko matdape Enter).
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Ymv gykotdotaomn avtopata to Performance pack o pog €xetl eykatactoet Ta
ocwotd PATH ko1t CLASSPATH aALd yuo va gipocte oiyovpn propoOue vo mépe
OTNV TOPOKAT® 10TOGEAON
http://java.sun.com/products/java-media/jmf/2.1.1/jmfdiagnostics.html

Av pog gpepavicet 6t ot fifArodnkeg dev Ppedrkav (Native Libraries Not Found)
ATTAG KAVTE ETKOANGN TIG TOPAKATO YPAUUES L€ 6To command prompt (pe v
npodmodeon OtL Eyovpe To jmf 2.1.1¢).

Set JIMFDIR=c:\Program Files\JMF2.1.1e
set CLASSPATH=%JMFDIR%\lib\jmf.jar;%JMFDIR%\lib\sound.jar;.;%CLASSPATH%
set PATH=%JMFDIR%\lib;%PATH%

Kol Y10, vo, el0Te oiyovpotl OTL O TYOV KAAQ WTOPEITE VO YPTGUYLOTTO|CETE TNV
10T0GEAdA Eovd.
http://java.sun.com/products/java-media/jmf/2.1.1/jmfdiagnostics.html

Omnov Ba gppavicer Avtd

JWF Yersion... 2.1.1e

Win3z Build
ative Libraries Found

Ewova 4

Av10 onpaivel 6Tt OAo TyoV KoAd , ov Oyt ETavaAdPeTe TIG TAPOTAVED
drodikacieg d10TL KATL dEV TYE KAAGL.

Eykatdotaon véov vikov

AV 0Tav KAVOTE TNV EYKATAGTOCT OEV ElYOTE GLVOEOEUEVO TO DAMKO Y10, VO, TO
EYKOTOOTIOEL QVTOUATO 1) OV OTAQ £XETE KATOLO0 AALO VEO 1 TOAMS VAIKS Kot
0éheTe va, YpNOUOTOUCETE OVTO TPEMEL VAL KAVETE KATTO1EG pLOUCELS Y100 VOL TO
ypnowonomoete pe v JMF.
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[Inyaivere oto 'Evapén->Tlpoypdupata->Java Media Framework 2.1.1e->JMF
Registry kot Oa gpgavicel ovto 1o mapdadupo.

JMF Registry Editor

[ Alloew File \Wiriting for Applets

I Allow Capture for Applets

[+ Allow Caching

Cache Directary: |C:1WINDOWS‘LTEMF'

Max Cache Size (ME): | 250

[ Allow Logging

Logging Directory: |

Cummit| Restore |

Ewova 5

Epeig mpénet va mape oto Capture Devices dote va ovoyvopicel TNV cuokevn
poc. ®a dovpe KATL GOV AVTO.

JMF Registry Editor
| (Capture Devices!

Capture Devices Add Capture Device Details

| Move Up Mame = JavaSound audio capture v

Locator = javasound:44100

DirectSoundCapture

aund audio capture
Remave Qutput Formats----=
Restare 0. javax.media.formatAudioF ormat
LINEAR, 44100.0 Hz, 16-kit, Sterea, LittleEndian, Sianed
Commit 1. javax. media.formatAudioFormat
LINEAR, 44100.0 Hz, 16-hit, Mona, LittleEndian, Signed
2. javax.media.format.AudioFormat
LINEAR, 22080.0 Hz, 16-kit, Sterea, LittleEndian, Sianed
3. javax.media.format.AudioFormat
LINEAR, 22050.0 Hz, 16-hit, Mona, LittleEndian, Signed
4. javax.media.format.AudioFormat
LINEAR, 11025.0 Hz, 18-bit, Stereo, LittleEndian, Signed
A, javax.media.format.AudioFormat
LIMEAR, 11025.0 Hz, 16-hit, Mono, LittleEndian, Signed
6. javax.media.formatAldioFormat A

_pua |
_tovep |
rove Do
_Remove |
_FRestore |
_Commt_|

Detect Capture Cevices

Ewova 6
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AoVl 6pmg matnoovpe to Detect Capture Devices Kot Tepiuévovpe pepika
Aemtd Bo dovpe avTo.

Capture Devices Add Capture Device Details

Mame = viw Microsoft WDM Image Capture §Min323:0 ~

DirectSoundCapture Locatar = wfwif0

JawaSound audio capture

i rosof WDM Image Capture fAina2):; Remove [Outout Formats—=

Restare 0. javax.media.format YUVE ormat
YUY Wideno Farmat: Size = java.awt Dimensionfwidth=640

1. javax.media farmat RGBF armat

RGB, 160x1 20, Length=57600, 24-hit, Masks=3:2:1, Pixe
2 javax.media farmat RGBF armat

RGB, 176x144, Length=TB032, 24-hit, Masks=3.2:1, Pixe
3. javax.media format. RGBF ormat

RGB, 320x240, Length=230400, 24-hit, Masks=3:2:1, Pix
4. javax.media format. RGBF ormat

RGB, 352x288, Length=304128, 24-hit, Masks=3:2:1, Pix
A, javax.media.formatRGBEFormat

. RGB, 640x480, Length=921600, 24-hit, Masks=3:2:1, Pix *
Detect Capture Cevices < »

Ewova 7

[Ipocééte to Emdeypévo avtikeipevo etvor n véa KAUEPO TTOV OVOLYVMDPLOE,
aQOL TNV AVUYVOPLoE TPETEL Vo, ToTcovpe 6to Commit doTe vo amodnkevon
TIG OAAOLYEC VO TO KAEICOVLE KOl VAL KAVOVLLE L0 ETOVVEKTVIOT, TOPO O givarn
£TOLuaL.

Xpnon tov [Ipoypdppatog

AoV £rovpe TAEOV OAO £TOLLO LITOPOVLE VAL 0.oYO0ANO0VLE Le TO KABE 0VTO
npdypoppa, ‘Etot vdpyovv 2 apyeio bat To éva yia To server kot To GALO Y10 TOVG
XPMNOTEG e ovopata server.bat ko client.bat avtictolya to server.bat to tpéyet
puévo avtdg o omoiog Ba TapEyet TO server Yo TNV enkovavio avtifeta To AL
apyeio to tpEyovv OA0L 6601 BEAOVY va cuvdeBOvV.

["a tov server ivot amhd To TPAYLOTO ATANL TO TPEYOLLE KOl EXOVUE TOV Server
Lo,

Ooco apopd Tovg ypnotec vtapyovy 2 tpodmot gite amd command prompt
TNYO{VOLLLE GTOV PAKELO TOV EYOVUE TO EKTEAEGILLOL KO TPEYOVLLE

client.bat <IP tov server> (ympig Ta elc0ymyiKd) gite oamAd avoiyovpe to apyeio
client.bat ka1 aAlalovpe to %1 pe v IP tov server (1o omoio dev cuvicTdTon
ywti o server pmopel va aAddlet IP).
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AoV yivel avto Ba pag eppaviote Eva mapdOvpo mov Ba {ntdet To nickname pog
éva Ovopa ypnotn Tov Oa etval OTMG TOPUKATO,

Required Information

\i~‘) Enter your Mickname:

[ 4 ] [ Cancel

Ewova 8

A@o¥ Bdrovpe To dvopa ypnotn mov BElovpe Ba pag epeavicetl avtod,

JChat Client - (v 1.0)

File Tools Help
** tsikis ** has Joined Chat.. ksikis
Chat Input
Send
Chat
Ewova 9

A@ob umovv ko dArot yprioteg n Alota Oa avavemvetan kot o tpootiBevtan Kot
GdAAOL yp1|OTEG.

97



B IChat Client - (v 1.0) EHEHE.

File Tools Help

#% wontros ** has Joined Chat.. ksikis
crazyman

mourlos
xonkras

Chat Input

Send
Chat

€ QUTIV TNV KATAGTOGT WTOPOVLE VO YPAWOLLE KO VOL LG O0VV OAOL O1 PN OTES
TNV GLYKEKPLUEVT] GTUYUN.
Mo v emikowvovia péoco Bivieo Koum yov TNyaivovpe oty UTdpo Tov Hevos
Ko emAgyovpe To Tools émov Ba eppavicTovy 2 emAoYEG o1 omoieg elvat:

e Start My Webcam

e Start Audio Stream

Ewova 10

H mpd emhoyn Eexvaetl TNV KAUEPD LLOG EVD 1 SELTEPT TOV YO OV LITAPEOVY
mpoPAnuota £d® ciyovpa dev Exete Kdvel cmwotd Ta Prpata 6.1 /o 6.2
TOPOKAA®D KOTAETE T EQVAL.

Ao Eekvinoete OTL YPpeLETTE Yo TNV EXIKOWVOVIO GOG Hmopeite va avoiete va

dAA0 TopdBVPO YO TPOGMOTIKY| ETKOWVOVIN LE Eva ALO YPNOTY e £Val oA KAK
010 6vopa Tov. 'Etot Ba avoiel avtod to mapdbupo
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Private Chat

Participants
lam : crazyman
He/She is : tsikis
Zhat Details Crazyman
View Streaming
Esilis
View Streaming
Zhat Input
Send
Chat
Ewoéva 11

Onov apykd Oa 1o PAETEL LOVO 0VTOG 0 0TO10G AVOIEE TNV TPOGMOTIKY GLLNTNON
LOALG 0 xpNoNg oteilel Eva pnvopa Kot pe v TpodmdBeon 6t o AAAOG ¥pNoTNG
EXEL EVEPYOTOMOEL TNV KAUEPQ TOV 1/Ko Tov Hyo Oa deite avtd ko amd Tig dvo
TAEVPEG POV Exete motroel To View Streaming 'Etot dote va BAénete o 'Evag tov
dAlov.
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Participants

I am : craZyman

He/5he is : tsikis

Chat Details crazyman

Ccrazyman says > 23U pou £isail
crazyman savys > se blepw

i
ﬁﬁdeu _v_? Buffer Length: 350 E]

Hide Streaming |

Esikis

[theu v! Buffer Length: 350 [:]

Hide Streaming ]

Chat Inpuk

Ewova 12

Topa oe avtd TO oNUEID pE TNV TPOHTODEST) OTL £YETE EVEPYOTOU|GEL Kol O1 dVO
ot ypetdleote PAémete ko akovte 0 'Evag tov dAlov, evd mapdAAnio pumopeite va
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yphoete 0 'Evog otov dAAov yia o Tpocmmikd dedopuéva 1) Yo ontdTe T0 Bewpeite
amapoitnTo.

[ToAAéC popéc AOYm €DpoLg LDVNG, KOKDOV YPOULOV, KOK®OV KOPIK®OV GLVONKOV, 1
KOl TOAL®OV GAA®V AOY®OV Kol oToLyElmv Umopel va, vdpyovv KabvoTepNoELS eite
010 'Hyo gite 610 Bivteo, Etot vdpyel 0nwg PAEmove Evag EAeyYOC LEGH TOV +
KOl — KOLUTLOV oV PAETOVE Kot apoV emAEEoVE TL BELOVUE Vo AAAGEOVLE TO
Audio n to Video Buffer, 660 10 peyoradvovpe toco peyarmvet to buffer 6co to
pikpaivoovpe tOco pkpaivel, Etot avaldywg pe v mepintmon pog to aAAALOvLLE.

Axoun Loyo g ypnons JMF kot JAV A vrapyovv ko mepetaipm duvatdtreg,
Yo TOPASELY LA GE AELTOVPYIKO GVGTNUA OTtmg T Vista Adyw g JAVA pmopovpue
VoL YEPLOTOVUE EEXYMPLOTA TNV EVTIOGT] TOL NYOL OTMG PAETOVUE TAPUKAT®.

& Meikong évtoong nyou [ﬁ
LUOKEUN
Iugkzun Eqpappoyic
r ) .
a [ ‘E} 3 =
Hyzix HyotWindows | Windows Live Messenger ieChat
Ieszenger
|_,r |_'_,.- I_'_.( |_..’
(] | [ 1] | [l [ ] |
' i - b

Ewova 13
AoV &yovpe tereldoEL TV emKovoVvia amAid kKAsivoupe To Tapdbupo ,

GTOUOTAUE OVTIGTOLYO OTL ELYALE EVEPYOTOGEL TPOTYOVUEVMG OTTMG TNV KAUEPQ
n/xot tov 'Hyo kot umopodpe vo kKAeIGovpE TO TPOYPOLLLLLOL.
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7. Biprio Oonyrov Hpoypoppatiot

H JMF ko yevikd n JAVA mepirapfdvet o tindodpa pebdowv mov pmopodv va
YPNOLOTONBOHV Y1 TNV TEPAUTEP® SLELKOAVVON oG OAAG Kol TNV eXiAvoT KATOo1wV
TPOPANUAT®V TOL 1GMC VO VTTAPEOLV.

Ed® Ba aoyoAnBovpe pe v IMF kot komoteg pebodoug g Tig OTO1EG LWITOPOLLLE VOl
YPNOULOTOUCOVLE, VO, TPOGHEGOLLLE, VO OAAAEOVLLE, VO TPOTOTOUGOVLLE.

H JIMF gnutpénetl v avarapoymyr| kot v ekrount) RTP Stream kot pmopet va
vrootnpiel emmAéov RTP Formats kot duvapukd payloads péow twv dapopmv plugin

HUNYOVICUOV TNG.

Mmropobpue va avorapaydyoope RTP Streams tomikd va to cddcovpe o€ éva apyeio N kot
Ta OVo.

_-ata S:umWDa 3 SG.JF{F' ﬁ
o Fil=
i ™| 3 -
Q¢ Et'.v.-:-frh_/, Session Manager \ _.ata Souw FEE” m ﬁ
- Console

Fil=
Ewova 14

Ymv JMF vrdpyet o SessionManager o onoiog yeipiletar tig¢ RTP cuvedpieg. Axoun
BupdTon TOVg GLUUETEXOVTEG Ko TaL Streams T omoiol EKTERPONKV.

Axoun o SessionManager kpotdet otatiotikd amd oAa o RTP kot RTCP naxéta mov
otoAdnKav Kot AMednkav, To omoia propolv va mapakoiovBohvtal 6 OAGKAN P TN
ovvedpia N avé Stream, TO GTATICTIKA TO OTTO10L TTOPOVLE VO YPTCLLOTOU|COVLLE Y10,
J1KoVG pag Aoyovg glvar :

e GlobalReceptionSats: Kpotdet cuvorikd AneBévia ototioticd g cvvedpiaog
¢ GlobalTransmissionStats: Kpatéer cuvorikd 6Ttatiotikd amd OAovS TOL YPNOTES
TOV EKTELWYOAV GTI GLVESPIN
e ReceptionStats: Kpatdel otatiotikd mov Aneonkoy avd GuppeTtéyovio ot
ouvvedpia
e TransmissionStats: Kpatdel ototiotikd mov éknepyov Eexmpiotd o kabe
CUUUETEXOVTOG
O SessionManager kpotdet éva ovtikeipevo RTPStream yo k60e Stream otnv covedpia,
vrdpyovv 2 €idn RTP Stream:
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e ReceiveStream mov onpaivetl to Stream wov Aappdvovpe and GALO GUUUETEXOVTAL.
e SendStream mov onpaivel éva Stream dedopévav mov Epyetar omd tov Processor 1
DataSource kot otéAvetatl pécsm Tov AKToovL.

RTP Events

Yndpyovv kamowo RTP Events ta omoia ypnotpomolovvtal ylo v mTopokoiovdnon g
KOTAOTOONG Lot cuvedpiag aAAd kot Stream EExwploTd.

MediaEvent

RTPEvent

—| ReceiveStreamEvent |
—} ActiveReceiveStreamEvent |
—t ApplicationEvent

—| Inacti veReceiveStreamEventl

| NewReceiveStreamEvent |
| RemotePayToadChangeEvent |
—| StreamMappedEvent |
| TimsoutEvent |
—| Remzt;l‘ivent |
_} ReceiverReportEvent |
—t SenderReportEvent |
—| RemoteCollisionEvent |
A SEHZEME vent |
—‘ ActiveSendStreamEvent |
— InactiveSendStreamEvent |
I

—| MewSendStreamEvent

—| LocalPayloadChangeEvent

—| SessionEvent |

_} LocalCollisionEvent |
—} MewParticipantEvent |

Ewova 15
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Mo v AMym ewomomocewv tov RTP Events mpénet va ypnG1HLOTOMGOVIE TOVGS
KataAAnAovg listener ko va Tovg Kévovpe register otov SessionManager.

e SessionListener: Aéyetot WO0TOMGELS Y10 TIG AAAAYEG GTNV KATAGTACT) TNG
ouvedplag.

e SendStreamListener: Aéyetot £100mOMGELS Y1 TIG AAAAYES TNV KOTAGTOON
TV Stream oV EKTEUTOVTOL.

e ReceiveStreamListener: Aéyetat £100TOMGELS Y10 TIC OAAAYES GTNV
KOTAoTOoN TOV Stream wov AapBavoulLe.

e RemoteListener: Aéyeton ewdomomoelg yio Events 1 RTP unvopota eAéyyov
oL ANEONKaV amd £vol ATOUAKPVGUEVO CUUUETEXOVTA.

Session Listener

MmnopoOpe va ypnotpomotcovpe tov SessionListener vo Aappdvel 100mToMcelg
v events wov apopovv v RTP cuvedpia dnwg n tpocdnkn véwv
GUUUETEYOVIMV.
Ynrdpyovv 2 £idn tétolwv event:
e NewParticipantEvent: Agiyvel 11 évag vEog xp1otng UnrKe oTnv cuvedpia.
e LocalCollisionEvent: Aglyvetl 6Tt 1 Inyn cvyypovicpob eivar ndn o€ ypnon.

Send Stream Listener

Mmnopovue va ypnolponotoovpe Tov SendStreamListener yia va taipvoope
€100TOGELS OTOVONTTOTE
e Néa Send Streams dnpovpyovvton pe KaOe vEo cuupeTEXovVTaL
e  Mmnopo¥pe va pdbovpe av 1 LETOPOPE TV dES0UEVEOV OO TNV TNy TOV
dnuovpynoe 1o Stream Eekivnoe | GTOPATNCE
e Ta Format tov Stream.

Ynrdpyovv 5 TOmot amd yeyovota mov agopovv Eva SendStream:

e NewSendStreamEvent: Aelyvel 6t1 éva véo Stream ompiovpyndnke and tov
GUUUETEYOVTOL.

e ActiveSendStreamEvent:Aeiyvet 6T1 | petapopd TV dEd0UEVOV AT TNV
myn £xetl Eekvnoet

e InactiveSendStreamEvent: Agiyvel 0t1 1 peTOPOPE TV OE0UEVAOV OO TNV
YN €YEL GTOUOTNOEL.

e LocalPayloadChangeEvent: Aciyvel 611 to Format 1| Payload €yt aAla&er.

o StreamClosedEvent: Agiyvel 611 to Stream €yet KAgioel.
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Receive Stream Listener

Mmnopovpe va ypnoonomoovpe Tov ReceiveStreamListener yio va Aapfdvovpe
€100TOMGELS OTOV:

Néa receive stream £yovv ompovpyn et

H petapopd dedopévov €xel Eekvioel 1 £(E1 GTAUATNGEL

H petagopd tov dedopévav £xet éva Time-out

Otav éva mponyovuévamg «opeavo» ReceiveStream éxet mAéov ovopaotet
0O KATOL0V LUUUETEXOVTAL.

"Exovpe AaPet éva RTCP APP maxéro.

e To Format 1 to Payload £yet tov receive stream €yet aAAdEer.

Mmnopodpe axoun va ypnoiponomoope to REceiveSTreamListener ywo va yovpe
npocPaocn oty RTP mnyn dedopévav obtwg dote va Eekiviioovpe €va
MediaHandler.

Yndpyovv 7 tomol yeyovotmv yio ReceiveStream:

e NewReceiveStreamEvent: Agiyvel 6t 0 Session Manager £yet
OMNoVPYNCEL Eva VEOD receive stream yia o VEO-EVIOMIGUEV TNYT).

e ActiveReceiveStreamEvent: Agiyvel 611 1 petagopd dedopévev Eyet
Eexvnoet.

e InactiveReceiveStreamEvent: Agiyvel 6ti 1 peta@opd dedopévmv Exet
GTOOTIGEL

o TimeoutEvent: Aelyvelr 6T1 1 petagopd twv dedopévav xel Timeout.

e RemotePayloadChangeEvent: Agiyvetr 6t1 10 Format 1) o Payload ¢
AapPdavovcog stream £xet aALAEEL.

e StreamMappedEvent: Agiyvel 611 £va Tponyovpévag <opeavo> Adupavay
stream £yel TAEOV AVOYVOPIOTEL e £VOL GUUUETEYOVTAL.

e ApplicationEvent: Agiyvel 611 éva RTCP APP maxéto €xet AnoOei.

Remote Listener

Mmropodpe va ypnotpomocovpe tov RemoteListener yio v Aappdvovpe
mAnpoeopieg yeyovotwv 1 RTP unvopdtov eAEyyov and va amopaKpLGUEVO
ovppetéyovta. Mmopet va ypnoonomcete tov RemoteListener oe o epappoyn
Y10 VOL EAEYYOVLE TNV KATAGTOGN TNG CUVESPIOG-LLOG EMTPETEL VO, AAUPAVOLLLE
RTCP avagopég kot va eAEyyovpe TNV moldTnTa TS cLVEIPLOg TOV dEXOUACTE
YoPig va xperdletar va Aappdvoope dedopéva 1| TAnpopopieg yio KaOe Stream.

Yrapyovv 3 TOTOL YEYOVOTMV Y10, £VA OTTOUOKPVGEVO GULLETEYOVTAL.
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e ReceiveReportEvent: Agtyver 611 éva RTP uivopa mopainmtn avogpopds
&xel AneOet.

e SenderReportEvent: Agiyver 6t1 évo RTP pnivopa amoctoréa éxet AngOet.

e RemoteCollisionEvent: Agiyvetl 011 2 010pOPETIKOT GUUUETEXOVTES
YPNOLOTOLOVV TNV 1310 TN Y| GLYYPOVIGUOV.

RTP Data

Ta Streams péca oe o RTP cvvedpia mapovsidlovror and RTPStream
avtikeipeva. Ydpyovv 2 tomor RTPStreams:ReceiveStream kot SendStream.
Ka0e RTP Stream €yet éva buffer yio tnv nnyn dedopévav ya avtdv.la
ReceiveStreams ypnoiponolovpe wévta tov PushBufferDataSource.

O Session manager avTOUATO KOTACKEVALEL £va VEO receive stream dtav
avTilapupavetar 6Tt véa streams £pYovTol omd omOUAKPVOUEVOVS CUIUETEYOVTEG,.
Mmnopo¥pe va katackevdoovpe véa Send streams KaA®VTOG TV
createSendStream Tov session manager.

Data Handlers

Ta JMF RTP APIs eivat oyedacpéva dote va givat aveEdptnra and 1o
TPOTOKOALO peTapopdc. Mmopovue dpme va katackevdoovpe évo RTP data
handler ovtwg dote va emtpéyovpe oto JIMF va Asttovpynoet mave and Evo
GLYKEKPIUEVO TPOTOKOALO peTapopds. Avtog o data handler ivon To DataSource
Kol umopel va ypnoporom et og  media source ywa tov player.

H apnpnpévn khaon RTPPushDataSource eivat to facikd otoryeio yuo éva RTP
data handler. 'Evag data handler £yet ko stream Aqyng dedopévav
(PushSourceStream) aALd kot stream amwoctoAng dedopévov (outputDataStream).
O data handler propeti va ypnoyonombei eite amd to kovail dedopévav gite and
10 KavaAl eAéyyov o RTP cuvedpiag.

‘Eva RTPSocket eivatl éva RTPPushDataSource kot £yt Kot KavaAl 0edouévmv Kot
Kavar eAEyyov dedopévmv. Kabe kavdir Exetl €va stream AMyng Kol 0moGTOANG
Yo va kGvel stream dedopéva o€ Kat and kdmoo diktvo. Eva RTPSocket pmopet
va €xet RTPControls yia va mepvéier dvuvopkd payload ctov session manager.

RTP Data Formats
O)la ta RTP dedopéva ypnoonoodv RTP Format kwdwkomoinon AudioFormat

ka1 VideoFormat kAdong. ['a mapaderypa éva Jpeg kmdikonomuévo video €xet
Vv Kodkoroinon oniopévn oc VideoFormat. JPEG RTP.
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Ta AudioFormat éyovv 4 K®31KomoGelg.

public static final String ULAW_RTP ="JAUDIO G711 ULAW/rtp";
public static final String DVI_RTP = "dvi/rtp";

public static final String G723 RTP = "g723/rtp";

public static final String GSM_RTP = "gsm/rtp";

Evo 1o VideoFormat éyet 3 kwduomomoeis.

public static final String JPEG_RTP = "jpeg/rtp";
public static final String H261 RTP ="h261/rtp";
public static final String H263 RTP = "h263/rtp";

RTP Controls

TO RTP API ypnowonotei éva RTP éheyyo RTPControl. RTPControl. Mag divet
LNYOVIGLOVG Yo Vo TpocsOEécovpe pia évoon petald tov duvapkov Payload kot
tov Format.RTPControl axoun mapéyet pebddovg yio vo, xpnGLOTO|GOVLE
OTOTIOTIKG TG Gvvedpiag Kot vo dove To mapdv Payload ko Format.

O SessionManager axoun rapéyet Controls mov emttpénel oe pia Eva session
manager vo. YpMCLULOTOGEL KOO TEPICCOTEPOLVG EAEYYOVG LEGM TmV getControl
kot getControls pefddwv. I'a Tapddetypo o session manager [Log ETITPETEL VO,
&xovpe éva BufferControl kot va eAéyyovpe 1o péyedoc tov buffer.

Reception

H napovcio evog eloepyopévov RTP Stream yepileton amd éva Player. 'a va
mhpove Kat va Tapovsidcovpe Eva stream ond po RTP cuvedpia propodpe va
ypnoporomoovpe éva MedialLocator o omoiog Oa kKataokevdoet tov Player. 'Evog
media locator yio puo RTP cuvedpia elvar tng popeng:

rtp://address:port[:ssrc]/content-type/[ttl]
O Player onpovpyeitot Kot GuVOEETOL GTO TPMTO stream NG cuVEdPiaG.

Av vrépyovv ToAlamAd stream o€ pia cuvedpia TOL BEAOVLE VO TAPOVGTIAGOVLE
TPEMEL VO, YPNCLLOTOCOLLLE TOV session manager. Mmopovpe va Aapupdvoope
€100OMNGELG oo €va session manager Omote €va stream mpootifeTon 6TV
ovvedpia Kot vo Kataokevdoovpe Eva véo Player yia kd0e stream. H yprion tov
session manager oG ETITPENEL OKOUT VA EAEYYOVLLE amevBeiog Kot va
TapoTPOVUE TN cvvedpia.
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Transmission

"Evag session manager pmopet axoun va Eexvdiet ko vo EAEYYEL po cuvedpia Léca
o€ éva otktvo. Ta dedopéva ov yivovtar stream yepiCovrar and Eva Processor.

[Ma Tapdderypa yio vo dnpovpynoovpie £va stream omoGTOANG Kot Vo
UETOODGOLVE 0EdOUEVA OO Uio, COVTavT TNy TPEMEL:

1. Anmovpyodpue , mpogtopndalovpe kot Eekvape tov SessionManager yio
ocuvedpia.

2. Anmovpyodpue éva Processor ypnoyonowmvtag v katdAAnin DataSource.

3. AwAéyovpe to Format amoostoAng tov Processor. ‘Evog katdAAniog RTP
OK®OWKOTOINTNG TPEMeL val eivor d1aBEG1OG Y10l T 0ed0pEVA TTOV BEAOLLE
VO LETOOMCOLLE.

4. Na napovpe to DataSource amocstoAng and Ttov Processor.

5. Noa kaAéoovpe tnv createSendStream tov session manager Ko vo.
nepacovue v DataSource.

MmnopoOpe va eAéyyovpe TV petddoon péom g SendStream start Kot stop
nefOd®V.

Otav Eexwvael o SessionManager GupmeplpEpeTon MG dEKTNG. MOAIG
ypnowonomBei n SendStream Egkivael va otéAvel RTCP avapopéc amootorén
KOl GOUTEPIPEPETOL MG TTNYT ATOGTOANG WGOTOV £Va 1 TEPLGGOTEPQ Stream
vrdpyovv. Av 6Aa ta SendStreams £xovv kheioel (ot amAd GTOUOTAGEL) O Session
manager Eava mnyoivel € KatdoTaon TodnTukon dEKT).

Extensibility

Onwg 6Ao to makéto IMF £tot ko o1 duvatdtreg Tov RTP €xovv ko emmAéov
dvvatdTTEG OTMG:
e TomoBétnon evog TOAVTAEKTN 1/KOL ATOTOAVTAEKTY).
[TpocHnkn GAA®V KOIKOTOWGEWV /KOl EWOIKDV EPE.
Xpnon ooV pog tnyov dedopévov (FTP)
Xpnon Ypappng xpovov.
Anuovpyia apyeiov Tov amodnkevovtar To dedopéva TG cuvedpiag
nyov/Pivteo.
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Bipamoypagio — Avagopég

1. Sun’s Developer Network (SDN): JMF API Guide:
(http://java.sun.com/products/java-media/jmf/)

2. Sun JavaSe: (http://java.sun.com/javase/)

3. Sun Support: (http://java.sun.com/javase/support/)
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