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Evyoaprotieg

Me v OAOKANP®OT TNG TTUYIOKNG LoV £pYaciag, 1 oroio VAomomOnke o1o
epyaotplo ‘Epevvog kot Avantuéng Tniemikowvoviokdv Zvotudtov (ITAZIOAH)
tov A.T.E.I Kpntng, 0a nBsha va guyapiotiomn 6Aovg toug avBpdmovg ot omoiot o
KaBévag pe tov tpomo tov Pondnoav oTNV OAOKANP®GCN OLTNAG TNG TTLYOKNG
epyaciog.

Kotd wopro Aoyo, ogeihw va guyopiotiom tov emiPAémovtd pov omd to
A.T.EI Kpnmg Ap. IIéAAn Evdyyesho o omoiog pov €dwoe tnv gvkapio va
ovvepyaotd pali tov. Evyvopoochvn ogeilm kol 6Toug pyactnplakons GuVEPYATES
tov gpyaotnpiov ‘Epevvag kot  Avamtuéng Tniemkowvoviokdv XuoTtnuitov
(ITAZI®AH), x. Mootopdkn Iewpyo, x« Mopxdkn Evdyyeho wor k. Zidépn
Avapyvpo, ot omoiot €acpaiony TNV TOPOYN TAOVGLOG VAKOTEYVIKNG LITOOOUNG,
oAAG KaBdG Kat Yo TIG ¥PNOLUES GLUPBOVAEG TOVG OAO aVTd TO dtdoTnpa.. [daitepec
guyoplotieg opeidovtal emiong kol 6tov cuvadeApo Bopvimtdakn NwoOioo yio v
moAOTIUN PonBeta TOL OAAG Kot Yo TNV AvOYN TOV.

TéNog, evyaploTd pésa amd TV Kapdio, Lov OAOVG Kol OAES TOL MTaV OlmAa
LoV, Yo TNV OTEPLOPIGTN OVGLUCTIKY YUXOAOYIKY] VIOOTNPIEN TOVG GE OAN Vv
SLapKELN TNG TTUYLKNG EpYaciog Kot Oyt Lovo. ...

Hpdihero, Mdarog 2007
[Mamwadoyibvvng Anuntpng.
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1 EIXAT'QI'H

Méypt mpocata, 01 TNAETIKOWVAOVIES Kot 1) vpv-eKTOUTY| Bewpohvtay g dvo
Eexymplotol TEYVOAOYIKOL TOUELG OV OaKkoAOVOOVGOV TOPAAANAES Kot AGVVOETES
TOPELES Y100 TNV TTAPOYN] SLUPOPETIKAV VINPECIDOV GTOVS YPNOTES TEAATEG TOVG, EVMD Ol
TaPOYElS VANPECIOV EVPV-EKTOUTNG avTILETOMLOV TNV ond €va onpeio o€ TOAAL
onpeia (point-to-multipoint) peTddoorn LOVOIPOU®Y VANPESIHV (T.Y. padtdPwvo, TV,
K.AT.), Ol XEPIOTEC TNAETKOWVOVIOV EC0TINGOV GTNV TApoyY| AU@idpopmy amd Eva
onueio oe éva onueio vanpecidv (point-to point) (m.y. TNAEPOVO, TOAVUESH KOT
amaitnon K.Ax.).

Ot mpdopoteg mPOOdOL MCTOGO OTIS TNAETIKOWOVIEG (OCVPUOTES KoL
otafepPEC), M EUPAVION TOV YNEOK®OV TEYVOAOYIDV EKTOUTNG KOL 1 TOYKOGHLOL
Koplapyio Tov dwktdwv IP, mpogtoipacav 10 €00pog mPog TN GUYKAMON TOVG GE
TEXVOAOYIKO EMIMEDD, TO OMOI0 EMTPEMEL TNV TPUYUATOTOINGCT UG EVOTOUUEVNG
vrodoung divovtag v dvvatotnta  TpoOSPaong Kol Yo va petadofel kot yio vo
dravepunBet vAKO.

Qo1000, N gvpein TOKIAMO VINPECIDOV, 1 ETEPOYEVELDL TMV EQPUPLOYDV, Ol
TOwileG OTAEELG KO 1 OVAYKN Yol OAANAETIOPOOT OTIG TPACOAUTES EPOUPLOYES,
amontovv TNV cvunposn (KoAvTeEpa amd T GVYKAIGN) HETOED TOV TOUEMV EKTOUTNG
KoL TNAETIKOWVOVIOV OxL LOVO GE TEYVOLOYIKO 0AAL Kot og emimedo vanpecidv. [1pog
avTé KO EKTOG Ao TOL TEYVOAOYIKE CNTAUATO TOV AVVOVTOL, 0 KOWVI], OVOIKTH Kol
e€ehitien mhatedpua Middle-ware mpénet va avomtuyBel, TpoceEpovTag T Oopav|
(ot0 YpNoTN) TPOGPOCN CE OMOLOINTOTE €100 TEPLEXOUEVOL TTEPOA omd TN oToifa
npwtokOAAOV IP.

Amo vt TV Amoy|, 0 PacikOG GTOYOG QLTINS TNG TTVYLOKNG etvon 1 peATn,
oxedlaon, OAOKANpwOT Kol €poppoyn wog miotedpuog Mddle-ware, n omoia
EMTPENEL TNV TPOGPAUCT GE YNOLOKA OUPIOPOLLO TNAEOTTIKA TPOYPALULATA, VITNPECIES
IP kot moAvpéoca kat’ omaitnon (multimedia-on-demand), copfdaiiovtag, emopévag,
TPOG TN COUTPOEN TNG EKTOUTNG, TOV TNAETIKOIVOVIOV KOl TOV TOUEMV O10OTKTVOV
KOl G€ TEYVOAOYIKO KOl G EMIMESO VINPECIDV.

Mo va gmroyel ovtd, avtd 10 Epyo LoBETEL pia N0 EPAPUOGUEVT] VITOJOUN
ovotnuatwv DVB-T npotetvopevn anod to épyo IST ATHENA [3] mov ypnoipomotel
éva avayevvnuévo peopa DVB-T mpokeipévov va dtacuvoeBovv ot koot dtovoung,
emrpémoviag TV mpocPacrn o€ vanpecieg IP, kot oe ynelokd TNAEOTTIKA
TPOYPAUUOTO KOl UTOPEL va ypnoyomotndel Kot amd Tapoyeic vanpecidy Kot amod
YPNOTEC EMTPEMOVTIOS TNV METOEL TOVG oVykAon. EmmAéov avtd 10 mpdypoppo
ewoayel o mhoteopua Mddle-ware mov  evoopatopévn pe v vrodouy ATHENA
o cuvoéoel dlPAVOG TOVG GULUUETEYOVTES (CUUTEPIAAUPOVOUEVOV TOV TEMK®OV
YPNOTOV) 610 pevpa petapopds (TS).



2 Ynowkn tnAeopaon

2.1 lIpotoma ¥newokig Tniedpacng

Ye avtiBeon pe TO OVOAOYIKE TNAEOMTIKA GLGTAUATO, OTOL TO AVOAOYIKO
ONUO YPNOUOTOIEITOL Yio EKTOUTY], oTo ynelakd thisontikd (DTV) cvotmuata to
TNAEOTTIKA TTPOYPELLUOTO EKTEUTOVTOL HECH YNPLOKE SLUUOPPOUEVOV CNUAT®V LE
K6Oe GVOTNO VO DAOTOLEITOL YPNCLUOTOIDVTOS VO GUYKEKPIUEVO TPOTLTTO YNOLOKTG
mAedpaons. ZNUePA cLVAVTALE ddpopa TPOHTLTTA YNPLIKNG THAEOPAOTG TOV KaBEVaL
€xel ta OKA TOL YOPOKINPIOTIKA Kot Svvatotntes. O mivakag 1 cvvoyilel Tig
TPOJAYPUPES TOV TPOTLTIMV YNPLUKNG TNAEOPAUGTC.

Tnleomrikn

, Edbpog ,
Ilporvmo Tomog o Awouopopwaon | {ovyg Avajoyia
P OLOTHUOTOS | AKOVOTIKT avaliod bit (Mbit/s)
ovumieon
QPSK Méxpr
DVB-T QAM 31,688
(CO)OFDM Mbit/s
DVB MPEG-2 8MHz Méypt 54
DVB-S QPSK Mbit/s
Méypr 38,5
DVB-C QAM Mbit/s
atsc-t | MPEG2pe | qygp 19.39
ATCS AC-3 ya 6MHz, | oioiUs
ATSC-C OKOVGTIKY 16 VSB 7 38.78
Kmowomoinon | 256QAM Mbit/s
16QAM
64QAM :
ISDB-T QPSK kot | 5,6MHz (1 69 41\(3[/2‘55
DQPSK with
ISDB MPEG-2 OFDM
TC8PSK 51 Mbit/s
ISDB-S QPSK BPSK | *MHZ | 1 ogpgiy
ISDB-C 64QAM 6MHz 31,544
Mbit/s

Mivakog 1: Ov TapapeTpol TOV TPOTHTOV YNOLUKIS TNAEOPAOTC.




Ynrdpyovv 300 0KOHO CLUGTAUOTA TOL OKOAOLOOVV TO TPOTLIO YNPLOKNG
TNAEOPOONG TTOV OEV AVOAPEPETAL GTOV TTivaka 1 Kot avtd glva:

DVB-H: Digital Video Broadcasting-Handheld. ®opnt| ¥noewokn Exmouny Bivieo
etvar pa Tpodiaypar| yvoot enionua og zpotoro ETSI EN 302.304 [ 14] kot eivon
éva and ta tpoétuvta DVB.To DVB-H viofetei to DVB-T @uoikd otpdpa pe pepikég
aAlay£€G Kot 6TOYOVS otV Tapadoot Towv vnpestmv DVB otic popntég cuokevés.

DVB-S2: Digital Video Broadcasting-Satellite Aopveopwkny Wnoewokr, Exmopnn
Bivteo 2 [15] elvar po exovyypoviopévn mpodlaypoar] Yoo Tig €upulmvikég
dopLPOopKEG  epapproyés (o avampooappoyn tov DVB-S) mapéyovrag 30%
peyoAvtepn amodotikotnTa amd to DVB-S evd dtatnpet avtiBetn copuPatotnta pe ta
ocvotnuota DVB-S.

Mo gpmdtnon mov Bo pmopovoe vo kdvel kdmolog ivor T umopsl va
TPOGPEPEL 1 YNOLOKY TNAEOPOON TOL OeV UTOPEl M ovoroywkn thAedpaor; H
amAvVINoN o€ OoVTH TNV epdTNon pmopel va O600sl pe v emeénynon TV
mheovektnuatov [ Rysdale96 | g ynorokng tmiedpaonc, pepikd amd avtd givol to
axoAovlaL.:

1. KoAbtepn modtnto €1KOVOG HE HEYOADTEPN OVOYY| OTIC OTEAEIEG TG
KOAMII®UEVNG 1] AcVPUATNG GHVOESNG,.

2. Awoétepa BER og oOykpion pe v oavoroywkn petadoon. Ilapoadeiypatog
YOPWV M HETAOWOOUEVY oYV wmopel va  pewwbel kotd 30dB  yowpig
JdtoTpéPrmon ekdvoc.

3. KoAdtepn expetdAdevon @AGHOTOS AOY® TG GLUTIESNS TOL oNHaTog LOVmV
Baong. [opadetypatog ybprv évo UHF kavdil pmopet va prhocevioet t€ccepa
vynAng moottog (rowdtnta DVD) mpoypdupata ynoeokng tmiedpaong avri
€VOG OVOAOYIKOD TNAEOTTTIKOV TTPOYPELLLLOTOG,

4. Evéhikteg teyvikég moOAOTAEENG TOL emTpEmOLV TN ovvimapén Odpopwv

TPOYPOUUAT®OV / VINPESLOV UE OPICUEVT TOLOTNTA KAOE oG,

MetafAnt petdooon bitrate avaAoya LE TIG OTALTHOELS TOL TPOYPAUUOTOC.

6. H svoopdtoon tov apeidpopmv vanpecidv TOAVUEGOV amd U0l TAATOEOPLLOL
DTV pe v npoimdBeon 011 vdpyet Eva KovOA ETIGTPOPNG.

7. Beltiwon tov  mpoypdppoatog pe NV voBETnon  TLTOTOMUEVOV
apyrtektovikav (ex. MHP, OpenTV ).

9]



2.2 Ynouwokn emiyslo TNAEOTTIKI] EKTOUT

To DVB-T mpoétvrmo (ETSI 300 744: Digital Video Broadcasting (DVB): H
dopn| mAaicion, 1 K®OKOTOINGT KOVOAMV Kol SIOHOPPMOOT Yo YNnookn emiysia
mAeopaon) [5] kabBopilovv TIG TPOOIAYPAPES YIOL TNV EMIYEW EKTOUTT YNOLOKOV
mAgonTiKOV Tpoypappdtov. To DVB-T avoartoynke and 1o forum DVB [ 4 | kou
eykpinke and 1o ETSI [16] og evponaikd tpodtumo 10 1997. Evod to mpdétuo DVB-T
kaBopiletl éva cvotpa petddoong pe gvpeia kdAoyn dev kabopiletl T1g TEXVOLOYIKES
TPOOLALYPOUPES  AVTIOTPOPMOV TOPEIDV OAAE HOVO TEPLYPAPEL TN AELTOVLPYiR TOL
Slpope®TN oL £yl T0 onpa {ovov PBaong Kot Tov aAyopiBpo cvumieong ekovog
mov meprypagetar ond to MPEG-2  [17] mpotvmo . ‘Evag dwwpoppwtic DVB-T
Aoppdaver 1o moivmieypévo MPEG-2 pedpo petagopds (TS) mov mepiéyer ta
TOAMVTAEYUEVA GTOLYELN, TIG TNAEOMTIKEG KOl OKOVOTIKEG LANPEGiEg ¢ onuo (ovav
Baong kou mapdyst To onua petdooong RFE. To onua RF Ba €xel ebpog {dvng 8MHz
kol Ba ovykevipwbBel oe éva UHF xovah (xavariie 21-69 g UHF (ovng
ocvyvotntev). H Asttovpyia evog drapopemty DVB-T yia ) petatpon evog oNpHatog
Covov PBaong oe éva TS amewoviletw oto oynua 2.1.01 Aertovpyieg mov
epappoloviar 6to TS givar o1 akdrovbeg:

= [Ipocappoyn TOALTAEYUEVNG UETAPOPAS KOL TUYOLOTOINOTG YO TV dlovOouUn
EVEPYELNG .

»  Ewotepikn kodikomoinon (nmpootacio AdBovg pe tov kddika Reed -Solomon).

= Elwtepikn] cuvEMEN O10GTPOUATOONG .

*  Eocwtepikn kodikomoinon pe Tov S1dTpnTo KOSKO GUVEAMENG.

*  Eocwtepikn| 0100Tpopdtmon (6€ xpdvo Kot GuyvoTnTa.)

= Xoptoypaenomn Kot SIUOPe®OT| GEPOVTOG .

= OFDM molomieén pe tov avtiotpogo petacynuaticpd ®ovpié (IFFT) ko
dtpdpemon tov IF pépovroc.

= Avooikn petatpomnn ot cvyvotnta RF.

[Ipéner va avapepBel Ot1 M TeAevtoio Asttovpyion (OVOdIKY) UETOTPOTY]) OV
vrootnpiletoar amd O14POPoVS SUOPPMOTES Kot [ Tpdohetn evdtra  givol
amopoiTnTn Yo TNV AELITOVPYio AVOOIKNG LETATPOTNG.

Frogramme
ML Transport

i

! -5
! i —_—
Crata encoder | . Splitter 7
1 —
n o v

Source coding and MPEG-2 multiplexing

ML
adaptation, Esternal External Internal Internal
Energy H encoder | interleaver H  encoder interdeavar H

Frame OF DM Guard DAC

Mapper H adaptation H H interal H and

insertian Frant End

dispersal

F"RHJX"': l--------: |““"": F"""':J

! i ' Ewxternal ! External ! Internal

adaptation, . .
_: er?ergy H encoder H interleaver H encoder TPS and pilat
dispersal |t ' ! signal

Terrestrial channel adapter

Xympa 2.1: Avaypoppe Aertovpyel@v evog dswapopemty DVB-T.



H mapdpetpog mov pmopei va givor peydhov evolopEpovTog Yol o TAATQOPLLOL
DVB-T egivar 1o d1a0éopo €vpog Cdvng bitrate mov pmopel vo petapepBel and Eva
ynowkd onua ( MPEG-2 TS pvBuog petddoong ). Avti n tun e€aptdtor and to
SAGTNUA PPOVPEG, TOV TOTTO SAUOPPOCNG KO TNV OVOAOYI0L KMOOTKOL.

Avtég o1 TapapeTpot (mov epapudloviot Yo Evav oapopemT) Ba dtopicovv
10 dlféaipo bit rate yuo éva cvotnua DVB.

. Avaloyio AigoTnuo ppovpog

AopopPOan | s s 1/4 1/8 1/16 1/32
1/2 4.976 5.529 5.855 6.032
2/3 6.635 7.373 7.806 8.043

QPSK 3/4 7.465 8.294 8.782 9.048
5/6 8.294 9.216 9.758 10.053
7/8 8.709 9.676 10.246 10.556
1/2 9.953 11.059 11.709 12.064
2/3 13.271 14.745 15.612 16.086

16QAM 3/4 14.929 16.588 17.564 18.096
5/6 16.588 18.431 19.516 20.107
7/8 17.418 19.353 20.491 21.112
1/2 14.929 16.588 17.564 18.096
2/3 19.906 22.118 23.419 24.128

64QAM 3/4 22.394 24.882 26.346 27.144
5/6 24.882 27.647 29.273 30.160
7/8 26.126 29.029 30.737 31.668

ITivaxag 2: To owa0éoipo bit rate Tpog To oyéd10 dSropdpP®onc.

[Tpémer va avaeepbel 611 kabBmg N a&ia tov bit rate av&avetot 10 PHETAIOOUEVO
onua yivetor mePLoGOTEPO ELAAWTO oTNV €£0GHEVION KOl GE EMOPACELS TOAAUTADY
dwdpopmv. I'’ avtd 10 Adyo mpémer vo vmhpEer po ypvon Toun HeTaEy NG
YOPNTIKOTNTOS TOV KAVAALOD KOl TNG EVTAOELNG TOV CUATOC.




3 Apg@iopopo DVB

Av xoau 10 mpoétvmo  DVB-T opilet povodpopo tpdémo perddoons, m
eviuddkowon tov mokétov I[P oto pedpa petagopds eivor dvvarr. Avtd to
YOPAKTNPIOTIKO UTOPel VO EMTPEYEL TNV TOPOYN OUPIOPOU®OV EPOPUOYDOV LTO TOV
O6po OtL vhpyel emoTpoPns Kovaitl. H eicaywyn evdg Kovoilod emiotpoeng pmopet
VO TPOGPEPEL TNV EMKOVOVIO HETAED TOV POPEN TOPOYNG VAINPESLOV KL TOL YPNOTN.
Me avtdv tov tpomo pmopel va dapopemBel évo acLUUETPIKO VPP dikTLo
ovpPatod pe to tpdtuomo ETS 300 802 [ 10 ] .

3.1 IP péco DVB

Onwg avaeépOnke éva yapoaxtnprotikd tov mpoétvmov DVB-T egivar 1
eviuAdrkmon tov tokéteov IP ota makéto petagopds. To makéta &xovv unkog 188
bytes ypnoipomowwviog técoepa omd avtd ®¢ header(emkepadrida). T v
evoopatmon tov makétav IP oto TS kot yua va dtoakpBodv and ta yneloxd mokéto
TNAEOTMTIKAOV TPOYPAUUATOV ¥pelalOpacte ol owdikacio mov Oa exteAéost
Aertovpyion TG YOPTOYPAGNONG, TNV TPOGOPUOYN KOl TNV KATATUNGCY, OVTEC Ol
Aertovpyieg opilovrtar amd to mpotumo ETSI EN 301 192 (Digital Video Broadcasting
(DVB): DVB mpodwaypaen ywo ekmounn oedopévav) [ 7 ]. Avtd 1o mpdtumo
kaBopilel Téooepic TEXVIKES EVOLAGKMOONC.

= Teyvikn coAnvoong otoyeiov (Data piping technique). Avty mn texvikn
emrpénel oto mokéto [P dedopévov va evoopatwboiv wg weéApo eoptio
oto makéta doedopuévov MPEG-2 TS.

= Pon dedopévarv (Data Streaming) 6mov 10 pevpa Sed0UEVOV  SLOUOPPDOVETOL
pe éva ovuPatd MPEG-2 otoyeiddeg pevpo to omoio omd kdbe otpoen
OpYAVAOVETOL G€ TOKETA aKoAovOdvTag TV dopun| [aketapiopuévo Ztotyelddeg
Peopa (PES). Tehkd ta PES mokéta tepoyilovror kot Olavépovtal oto
MPEG-2 o@éAipo poptio maKéTmv HeTapopds.

=  EvOBvAdkoon molvmpmtokdAiwv (Multiprotocol Encapsulation). Avtq n
TEYVIKY EMTPEMEL TN UETAPOPA OAPOpwV TP®TOKOAM®V (). TCP/IP) péow
oV kovaioh DVB éyovtog evoopatdoet to Tokéto 0E00UEVOV GE TUNOTO
dedopévav onwg Kabopilovtor oto mpoétvmo MPEG-2 DSM-CC. Avtd ta
TuqpoTa dedopévav givol cupfotd oto private section mov kabopileTor 6ToO
at ISO/IEC 13818-1 kot pmwopovv va evoopatmbov arnevbeiog oto TS. T
OIKPION OVTOV TOV TOKETOV YPNOCLLOTOOVUE €vov aplBnd TavTdTTOg
nmokétov (PID) , to medio MAC kot v IP d1ev6vvon.

=  Innodpouo dedopévov (Data Carousel). Avti 1 Te(VIKN €ivol KATAAANAN Yo
UN-opeidpopun HeTAd0on OedOopEVOV VM TO. UETAOWOOUEVH Ogdopéva givorl
ouvwBwg otdYog oe peYdAn oudda ypnotdv. Toa Oedopéva 1TmodPOUion
LETAOI00VTOL KOTA [0 TEPLOSIKT avOAOYiaL.



3.2 Middle-ware

To Middle-ware eivar évag oyetikd Kovovplog Opog GTNV TANPOPOPIKY|
(e&eliybnke katd ™ Sdpkela Tov 1990°s [2]), cvvB®G avaPEPETOL MG AOYIGHIKO
KavO VoL O10GVVOEGEL TUNIATO Kol EQAPHOYEG AOYIGHIKOVD 6 évay 1] HeTalh TOAADV
VIOAOYIOT®OV HES® €VOG dkTvov [1][2]. EmumAéov to Middle-ware éyet v idwo évvola
OTOV YPNOUOTOIEITOL OTNV YNPLOKY TNAEdpaoT, eivar pia otoifo AOYIGHIKOD TOL
Bpioketonr peta&h ™G €QOPUOYNS KOl TOV 0ONYOV T®V GLOKELAOV. XTNV 0oyopd
ynoekng  mAedpacns  ovvavtdue dwdpopeg  texvoroyieg Middle-ware  dmwg
MediaHighway ka1 OpenTV mov eivan 1016k teg teyvoroyieg Middle-ware kot MHP,
JavaTV kot OCAP mov eivor avoiktég Avoeig Middle-ware. 'Eva onpovtikd {tnua
OV TPEMEL VAL OVTIUETOMIOTEL OYETIKA pe TG Tteyvoroyieg Middle-ware ywo v
ynoeokn tAeodpaon €ival 1 SIAELITOVPYIKOTNTO UETOED CUTAOV TOV TEXVOAOYLOV.
Avt 1 epyacio mpoteiver pia avowkt| mloteopue Middle-ware mov emtpénet v
TOPOYN OLOOPUCTIKNG EPUPUOYNS TTOV emeKTeEiveTO G éva mepBailov DVB-T.

3.3 Multimedia Home Platform (MHP) ko1 JavaTV

To MHP [ 8 ] kot JavaTV [ 9 ] elvar 000 mopadelypota oavotkT®dv TeXVOAOYIDV
Middle-ware. To JavaTV avantdybnke and ta SUN Microsystems INC [ 18 | evod 1o
MHP avantdybnke and to forum DVB.

3.3.1 MHP

DVB-MHP (Digital Video Broadcasting: Multimedia Home Platform) [8]
oxeodotnke and to forum DVB kot qv EBU (Evponaiky ‘Evoon ekmounng) ko
kaBiepdOnke and 1o ETSI. To DVB-MHP npdtuno mpocBétet o teyvikn Adom yo
TNV VAOTOTOINGT AUPIOPOU®Y Kot N OUEIOPOL®V YNelok®V epapuoydv. Baoikd to
MHP pmopel vo meprypogel g LoVTELD €QAPLOYNG OV UTOPEL Vo TEPLYPAYEL TAG
ovumepipEpovtol ot epapproyés MHP, nac pmopel évag déktng va evnuepmBel yia
SBecIUOTNTO LIOG EQAPLOYNG KOl TAOS OPIGUEVE OPYElD. TOV ATOITOVVTOL Yol TNV
epapuoyn @optavovial oto O0éktn. To MHP pmopei emiong va meprypapel og
nePPAALOV eKTEAEONG €QAPUOYNG GTO OTOio Umopohv va eneKTABOOV YNOLOKES
QUPIOPOUES EQPAPUOYES, OVTO TO TEPPAALOV €QapLOYNG Ypnowonotel o Java
Virtual Machine ev® n mpodcPacn otovg mdpovg mapéyetor amd Eva yevikd API
(d1emaPn TPOYPOUUOTIGHOD EPAPLOYNG) Pacicuévo o €va vTOGHVOAO NG personal
Java 1.2

‘Eva dAlo {ntmpa mov kabopiletar oto mpotvmo DVB-MHP eivor 611 n
naporofr] Kot  mapovcioon v gpappoy®v MHP extedovvior oe éva ovdétepo
TAOIGI0 TTOANTAOV, GLVIOKTOV KOl TOPOYEMV VANPECIOV TOV Onuaivel OTL Ot
EPAPLOYES amd SLPOPETIKOVS POPELS TAPOYNG VIINPESIOV £ivol SUAEITOVPYIKEG LE
drapopetikég vaomomoelc MHP og o opildvtia ayopd.



I'evikd 6Aa T povtého MHP kaBopilovtarl and tpio otpopata: To otpodpa
TOPWV, TO OTPOUO AOYIGHIKO GLUOTNHUOTOS Kol TO OTPpOUN epapuoyns. To otpdpa
nopwv kabopiletl Tic ovtdHTNTEG VAIKOD 1) AOYICUIKOD TTOL EKTEAOVV OAPOPES EPYOCIES
(mpomv enelepyacioc MPEG), 10 otpdpo AOYIGHIKO GLUGTAUATOS YPTCLUOTOEL TOVG
SBECIOVE TOPOVS KOl OTOLOVAVEL TNV EPAPUOYN OO TO LAKO.

Mo tov éleyyo TV TOp®V ToVg Kot TNV TpdcPacn oto mepleydpuevo MHP ot
MHP epapuoyég ypnoipomoovv to MHP API, avtd 1o API mapéyer éva otpoua
agaipeong petald TOV EPUPUOYOV Kol TOV TEAMK®V VAOTOMGE®V LAKOD 1
hoyiwopukov MHP. Ot gpappoyéc MHP pmopodv vo avamtuyBodv ypnoionoumviog
SPopa TAKETO AOYICUIKO OV €ival Paciopéva 6T YAOCOH TPOYPLULTIGHOD Java
(DVB-J) 1 ypnowonowmvtog ™ yAowcoso DVB-HTML mov eivou éva cuvoro evotitmv
XHTML 1.1.

Application ‘ Application ‘

‘ Application ‘

I« —— AP
System Software

Application
Manager

Resources
Xympa 3.1: Baown apyprrekrovik MHP

Mo v mopoyn emkowvoviog pe dapopeTikods Tvmovs diktdwv to MHP
kaBopilel Ta TPOTOKOALN SIKTV®V KO UETOPOPDV TOV UITOPOLYV VO, YPNCHOTOI B0V
Kot €ivol KOTEAANAQ Y100 EKTOUTY| KOl OUOIOPOUEG EPAPUOYES. AVTA TO TPOTOKOAAL
etvar ta DSM-CC User-to-User, Data and Object Carousel mpotdkoAra evd vdpyet
vrooTpEn Y ™ ypnolponoinon v IP pe m ypnowomoinom g TEYVIKNG
Multiprotocol Encapsulation.

3.3.2 JavaTV

H teyvohoyia JavaTV yuo v ymowok tiedpaon eivor Paciopévn otnv
mhatedppo Java'™. Ta kopia ovototikd g JavaTV eivon 1 Java Virtual Machine
ewovikn unyovn g Java (JVM) kot éva oovoro Piprodnkdv tg Java. H
teyvoloyia JavaTV kaBopilel éva APl wg eméktaon oty mlotedpua g Java mov
mopéyel €vo ovvolo PiPAtoOnkadv opiopéveg oo tmAedpaon. T v extéleon
epapuoydv ypnowonoteitar  éva JVM  Swoaveunpévo oTtov  OEKTN  YNOLOKNG
mAeopaons. Av kat ot Bipiodnkec ovoimong khaong JVM kot JavaTV kaBopilovv
éva Aertovpykd mePPAALOV  ekTéELEONG, TPOUIPETIKES PifAodnkeg pumopovv va
TEPIANPOOVV Y100 GUYKEKPIUEVES QTTOLTI|OELS CYETIKL LE LILOL EQOPLLOYT.



3.3.3 lleproyés E@appoync/Yanpeowwov MHP & JavaTV

Ot meproyés epappoyng mov kabopiCovror and 1o mpoétvmo MHP eivar ot
axolovbec:

=  Evioyopévn ekmoumn: H evioyvpévn ekmoumn mepthopPdver v TMAEOTTIKNY
KOl 0KOVOTIKNY ekmounn poll pe epaproyES TOv POPTMVOVIOL GTO TEPUOTIKO
TOV YPNOTN KOl TAPEXOVV TOTIKY OAANAETIOpAo. AVTN 1| TEPLOYN EPOPLOYDV
dev amontel omolodnmote 100G Kavoiov aAANAETIOpACTG.

= Apoeidpoun exmounr): H opeidpoun ekmoum mepthapfdvel op@idpopeg
VINPECieg mov pmopovv va cvvdeBovv 1 va etvor aveEdptmreg pe GAAeg
VANPEGIEC EKTOUTNG.

= [IpdcPaom Awdwtdov: H mepioyn vanpeciodv tpdcPacng Atadiktdov eotialet
otV Tapoyn TpdcPaong Atadiktdov pe o TAatedpua DVB.

DVB-M es 1, 2 & 3

Internet
Access

Yympa 3.2:Ileproyéc epappoyns MHP [6]



4 Apyrtektovikny ovetiipatos DVB-T

O mpdopateg epevvNTIKEG TPOOTADEIEG dElYVOUV OTL Ol OVOTOPOYMYIKES
dwpopemocelg kot apyrrektovikés DVB-T (RDVB-T) propovv va ypnoiponombodv
¢ Pdon yo v TPOyHOTOTOINGCT VTOSOUMY OV UTopel va yxpnoipomomfodv Kowvd
Kol OVOETEPA AMO TOPOYEIS LVANPECIDOV, YEPIOTEG TNAETIKOWOVIOV KOl TAPOYElS
mepteyopévov [ 3 ]. Amo avtf v dmoyn oavt) 1 wTLYK) LwoBetel o MO
TPOTEWVOUEVT] KOl EQAUPHOGUEVT] LIodoun cvothpoatog DVB-T mov extdc and v
TOPOYN YNPKOL TNAEOTTIKOV TPOypaupatog pmopel vo ypnoipomombel yo v
napoyn vanpeciov IP.

4.1 I'evik1] apyptekToviKi] cvetipatog DVB-T

Onwg avaeépnke o mAatedppo DVB-T pmopel ektdg amd ™ petddoon
MPEG-2 tleontik®v mpoypoupdtov vo  ypnowomombel ywoo v mopoyn
apeidpopmv vmpecswwv IP mpovmobétoviag v dmapén evog KOvOAOD ETIGTPOPNG
OV EMTPENEL GTOVG YPNOTESG VO ATOKTHOOLVV TPOGPOCT GE AVTEG TIG VINPEGIES EVD N
napoyn mpaypotonoteitol péow downlink DVB-T. Mua tétowa vrodopn| €xel mpotabel
ko €xet emextadel amd to IST épyo ATHENA [ 3 ]. Avtd to mpoypappa viobetet v
vrodour cvotiuotoc ATHENA DVB-T.

To IST épyo ATHENA é£yel mpoteivel kot enekteivel €va mAnpeg cOoTNHO
DVB-T wavdé va mopéyer apeidpopeg kot povodpoues vampeoies. H ovvolkn
apyrtekTovikn mepthappdvet dvo vroovotipata (oynpa 4.1):

1. Auwgopot gvdibpecot kouPot dtavouns (CMN) ko
2. "Evo kevtpikod onpeio EKTOUTNG.

Kafe CMN o@uoevel ddpopovg ypnoteg eved kdbe ypnotng pmopel vo
amoktnoel mpocPacn ot vanpecieg [P péow tov  avtictoyopévor CMN
YPNOILOTOIOVTAG EVPLLWOVIKEG point-to-multipoint cuvdéselg (dnA. WLAN). Oin n IP
Kivnon mov mpoépyeTorl Omd TOVG YPNOTEG GLYKEVIPpOVETUL Kol dwfifaletar o1o
Kevipikd onueio ekmounng and 10 CMN  péow a@lepopévav cLVOEGUMY  point-to-
point. X10 onpeio ekmopmng OAn n IP xivnon mov mpoépyeton amd O6Aa tao CMN
euTpapetal, avoamapdyetal kol moAhamAiactdletonr (IP-mtordmAeln) pall pe ynoloko
TNAEOTTIKO TTPOYPOL GE Eva eviaio pedpa petagopds mov  givor 1 €l6000¢g 6g Eva
COFDM (kwowkomompévn  opBoymvia moAvmheén cvoyvotrog) [ 11 ] dwapopeo
Kot €va gvioyutn oyxdog kor petadideton péoa ot UHF Cdvn ovppova pe 1o
npétumo DVB-T [ 5 ]. KaBe ypriotg Aapfdver tig katdAinieg anavtioelg IP éppeca
pes® tov avtistoryicévov tov CMN.



To pedpa DVB-T ypnowyomoteitar oe o Ogpeldon tomoloyio kot
dtovvogel 6Aovg tovg CMN mov Bpiokovtol péca otV mEPLOYN EKTOUTNG. Q¢ €K
TOUTOL v ewovikd Kowvn BepueAiddec Ethernet elvan mopdv oe kabe CMN
mopéyovtag v IP xkivnon and to pedpo DVB-T. EmuAiéov k0 CMN amoteAel pa
QLOIKN JETOPY] Y10, AVTO TO HIKTVO EVAD O YPNOTEG UTOPOLV VO, EXOVV TPOGPaCT O
avto 10 dikTvo pEc® Twv CMN. Mo tétota vrodoun umopel va ypnopomromOei yio
TNV TOPOYY| ETEPOYEVAOV VINPECIOV / £QPOPUOYDOV OMO TOPOYEIS LANPECIOV Kot
YEPLOTES TNAETIKOVAOVIOVY 1] 0KOHO KO od aveEApTnToug ¥pNoTeES TOV EMOLIOVY VoL
dnpovpyovv, va yepifovior kol vo TopEYOVV TIS LANPECIEG / EPAPUOYES TOVG OF
OAOKANPO TO dikTLO TOL GLUPAALEL 0T HETAED TOL ovuTPAEng (KaAvTEpA amd T
ovyKAon).

LEGEND

Tiplind:
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\ Broadcastineg 'um\ ISDN
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Yympoa 4.1: H yevikn apytrektoviki cvotipatog DVB-T



4.2 Kevtpiko onueio ekmoumnc

H apyitextovikny kevipikov onueiov exmounng (oynuo 4.2) axolovbel tnv
avamopaymywkn évvoto DVB-T kot ypnoyomoteitar and OAOVG TOVS GUUUETEXOVTES
(Tapoyels, YEPIOTEC TNAETKOWVOVIOV Kol aveEdptnTol Tpoundevtés mepleyouévon)
OTO PEVUO PETAPOPAC. X& aVTO TO TANICIO 1 avoamapoy®ylkn mAatedppo DVB-T
elvat wovn:

1. Anqynm v IP kivnon ypnotov (Léocw tov CMN) péow entysumv uplinks.

2. AMyn omoovdmote YNOKoH THAEOTTIKOD TPOYPAUUOTOS TOV TPOEPYETOL
amd TAPOYELG TNAEOTTIKOV GTOVVTIO.

3. Exmounn IP dedopévov amevbuvopevov oe 6ia to CMN (mov Bpickovton
pHéca otV mEPLOYN EKMOUMNG) Holl He TO YNOuIKO TNAEOTTIKO TPOYPOLLLLLOL
péom evog kotvov UHF downlink..

Ao oot TV dmoyn 1 6vokevy] TOAVTAEENG AapPdvel orotodmote Tumo 1P
dedopévav 1 / Kot THAEOTTIKOD TPOYPAUUATOC, TPOCAPUOLEL OTOLUONTOTE OEOOUEVAL
IP ko tmAeontikd mpoypoppa MPEG-2 cg éva gviaio pedpa petagopdg DVB-T (IP
otV evBurlakwon MPEG-2) kat exknéunetl 1o pevpa DVB-T copuemva pe to mpdtumo
DVB-T.
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Yympa 4.2: 'evikn owopdpemon tov avorapoyoyikov DVB-T
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4.3 Evowdpeoog koppog owavouns (CMN)

Onwg avaeépbnie ot ypfoteg amokTovv TV TpocPaocr otig vanpeoieg [P
péow tov aviotoyopévav toug CMN tove. Emumdéov kédbBe CMN pmopel va
OVTILETOMICO0EL OC KON EIKOVIKT] (QUGIKN OETAPY] OV EMTPEMEL TNV TPOCPaom
(otovug yproteg) oe éva Bepehmdeg diktvo (DVB-T TS). H emkowvwvia petald evog
CMN kot Tov @uAoEevUEVOV YPNOTOV TOL eKTEAEitan  péow point-to-multipoint
ouvdéoewv (ONA. WLAN). H yevik apyrtektovikry evég CMN amewkoviletar 6to
oynua 4.3. 'Eva tétoto CMN Aapfavet kat swafialet OAn v kivinon IP tpoepyodpevn
amd Toug PLAOEEVNUEVOLS ¥PNOTEG TOV 6TO omnueio exmounmns. EmmAéov to CMN
SwPipdaler 6An v kivnon IP mov mpoopiletor yio Toug TEAMKOVS ¥pNoTEC Ko lvail
drabéoun and to pevpa petapopds DVB.

UHF
antenna

UHF channel
TV programs & IP traffic ,%L.

UHF/OFDM receiver
and
down converter

l DVB-T Transport Stream

MPEG 2 transport MPEG 2
stream to |IP adaptor demultiplexer

Uplink ‘

(to broadcasting point}

IP routing

3

Access Network at
CMN

a

User 2
Xypa 4.3: I'evikn Swopdpemon tov CMN



5 Apyptektovikn Middle-ware

To Middle-ware yio v ynorakn miedpacn dev givar pa Tpdoeatrn £vvola,
OpenTV, MediaHighway kot moAAEG GAAES emyelpnoeLS efvatl 6TV apeidopoun ayopd
mAgontikov Middle-ware yio moAd Koupd €VA Ol TLTOTOMUEVOL OPYOVIGHOL £YOVV
avantoéel avoktéc Avoelg Middle-ware yuo oyeddv 1000 moiv. H ypnoyomoinon
Middle-ware yio apgidpourn tmAedpaon £xel S1APOPO TAEOVEKTILATO OTTMOS OTL KPLPEL
TIG VIOCTPOUATIKEG SLOPOPES DAKOD KOl EMITPENEL TN POPNTOTNTO GYETIKA UE TIG
TPOOLALYPOUPEG VAIKOV KOl AELTOVPYIKOL GvoTAHatoS. EmumAiéov m ypnoyomoinon
Middle-ware ywo v ymoetokn thiedpaon emrpénet ™ dweoavy tpdsPacn mépa amd
pa oepd vanpectdv molvuéowv [ 12 ]. Avt n gpyacia vioBetel v évvoln piog
evoaAlokTiKg texvoroyiag Middle-ware mov, Omwg TIC TEPLOCOTEPEG AMO  TIG
teyvoloyleg Middle-ware, emtpémel GTOVG YPNOTEC VO OTOKTGOLV  SLOPOVDG
npocPacn oe vanpecieg pécwm g otoifag mpwtokdAlov IP. Avtd to kepdroro
TEPLYPAPEL TNV OPYITEKTOVIKN NG TEYVoAoyiog Middle-ware mov oyedidleton Kot
viomoteitar mpokewEvov va mpocopepbel Sapavig mpdcPacn (oto Ypnotn) o€
010100 TTOTE £100¢ LINPESLOY PEGH TNG 6ToIPaG TpOTOKOALOL IP.

5.1 I'evikn] apytektovikny) Middle-ware

Onwg avagpépbnke n ypnoworoinon Middle-ware yio apgidpoun tmAiedpaon
EMTPEMEL GTOVS YPNOTEG VA £YOLV TPOSPACT) dPAVAS GTIG VINPETIEG AGYETA AT TO
VAKO Kot TO AELTOVPYIKO GUOTNHO. OV YpNnoionotovviat. Me Bdom avtiv v évvola
avTo 10 KeQPAAoo enelepydletal To oYE010 KOl TNV OPYLITEKTOVIKT] EVOG EVOALOKTIKOV
Middle-ware 10 omoio ovdETEPO KOl SOPAVDS CUVOEEL TIG EVOTNTEC LAIKOV UE TIG
TOPEXOUEVEG VANPECIEG EMTPEMOVTIOG OTOVG YPNOTEC VO EYOLV TPOCHPOCT OTIC
vanpeoieg IP mov mapéyovrar and po thatedpua DVB-T. H yevikn apyitektovikn
Middle-ware anoteAeitan and téooeplg evotntes (oynua 5.1).

H evémra [apoyéag Yanpeoidv (Content Provider)

H evomta E&ummpemntg Awavoung (Distribution Server)
H evémra CMN (Cell Main Node)

H evomta Xpnot (Interactive or Active User)

e

Ka0e moapoycoc vanpecsiodv etvar eE0TMGUEVOC e oL EVOTNTO AOYICUIKOD TOV
EMUTPENEL TN Ol0QPAVY] TOPOYN VLANPECIDV GTOVS TEAMKOVS ypnotes. H evomta
TOPOYENS VINPECIOV EMTPEMEL EKTOC OO TNV TOPOYN LINPECIOV (T.Y. TOAAUTAN
dtovopn Pivteo) ) Stavoun TANPOPOPLAOV EMTPETOVTIOS GE EVOV TOPOYEN VI PECUDV
VO KOWOTOMGEL TNV oviotNTa 1TNG Kol TG mopeydueves vanpeciec g Ot
TANPOQOPIES  VANPECUDY  TOV  TPOEPYOVTIOL OmMO TOV  TOPOYEN  VINPECUDV
ypnoporotovvtal ard 1o CMN Kot TG EVOTNTES YPNOTAOV TPOKEUEVOD VO, EMLTPOTEL M
npocPaon otig mapeyodueveg vampeciec. H evomrta CMN gykabictator oto CMN kot
YPNOLOTOIEITOL VIOl TV OVIYVELCOT] VINPECIOV Kot TIG VANPesiec mov daPipdlovral
oto Middle-ware ypiom. Kat' avtd tov Tpomo evnuepdvovTol ot TEAMKOL YPIOTES Yo
Kol £govv TpOsPoacn oTig O1BECIUEG VINPEGTIES EUUESO OO TO OVTICTOL(IGUEVO TOVG
CMN.



Content Provider Module

Distribution Server Module

Cell Main Node Module

User Module

Yympoa S.1: T'evikn ap)tektoviki) Tov wpotervopevov Middle-ware

5.2 Evotnra Ilapoyiog Yanpeowov

Onwg avaeépbnke kabe moapoyéag vanpecudv eivor eE0mMMOUEVOS e pia
evOTNTA AOYIGUIKOV (oynua 5.2) Tov EMTPENEL EKTOC OO TNV TOPOYN VINPECLOV, TN
Slvoun TANPOPOPLDV GYETIKA HE TNV OVTOTNTO TOPOYEQ VLANPECIOV KOl TIC
napeXOUEVEG LIINPESIEG. AVTO TO €100C TANPOEOPLOV EYel OVO GKOTOVG 1)divel TV
dUVaATOTNTO GTOVG TAPOYELS VANPESIOV VO KOWVOTOMGEL TNV Vmapén TOvg Kot ii)
EMTPEMEL TN LOVASIKY| OLAKPLIOT| TV VANPESLOV. ATO AT TNV AToyT KAOE TapoyEnS
vanpect®V pmopet vo BewpnBel g S1POPETIKN TTNYY| TEPLEYOUEVOD KO VINPECIDOV
eV KABe vmmpecio pmopel vo meprypapel kol vo mTPOcEYYIoTEL COUPOVO LE TIG
TANPOPOPIEG TTEPTYPOAPNS TOL GLVOSEVOVTOL WHE OVTOV KATL TOL UE TN GEPE TOL
EMITPETEL TNV TAPOYT ETEPOYEVMV VINPEGLAOV OO VAV EVIOLO TAPOYEN VITNPEGLOV.

Contents/ Services
Description

|

Content Provider
Module

=

Contents / Services &
Informations

Yympa 5.2: T'evik] apITEKTOVIKI] EVOTNTAS TAPOYED VT PECLAV

Contents/ Services




5.3 Evotnra ESuvmmpetntig Atavoung

H evomra avt) avimmpocwnedel Tov eviaio mapoyéa vanpeciav (oynuo 5.3)
ONAadn déxetar OAeG TIG TANPOPOPIEG TV SDESIU®Y VINPECIDOV, TIG EVOTOLEL Kot
oTNV CLVEYEWN TIC OTEAVEL oav €va otoryeio oty evotnta CMN. EmutAéov mopéyetan
N dvvatomTa Yoo EAeyyo TV Topoyfwv vanpesimv. H evotnta avt eykabictaton o
k60 cvotuo exkmopnng DVB-T.

Contents/ Services
Description

L

Distribution Server
Module

I—I
\v/

All Contents [ Services
& all Informations

Yympa 5.3: T'evikn apyrtektoviki) evotntog EEuvanpetntic Atavopng

Contents/ Services

5.4 Evotnra CMN

Onwg avaeépnke oto kepdiao 4 kdbe CMN elvar pio KOwvr €KOVIKY
QULOIKN OlEMaPN oL emTpénel TV TPOSPacn (oTovg YPNOoTES) o€ Eva BEPEMMOES
diktvo (DVB-T TS). IIpokepévoov va aviyvevbel kot va emitpanel 1 tpdsPaor oTig
dwbéopeg vanpecieg mov mapéyovror omd €KEIVO TO OIKTVLO YPNCULOTOLEITOL Lol
evotrta Aoyiopkol (oynua 5.4). And avt v dmoyrn avt 1 evotnta ektedel 600
Aertovpyleg 1) aviyvevel Tic dabéoiueg vanpecieg mov mapéyovion omd £va KOO
Bepeddec dolktvo kou i) emrpémel v mpdoPacn oe ekeiveg Tig vanpeciec. H
aViYVELGT LINPECLOV EKTEAEITOL LE TN ANYN TOV TANPOPOPLDOV TOV GTEAVOVTIOL OO
tov E&ummpetnt) Atovoung. Avtd to €100¢ TANPOQOPIOV EMTPETEL GTNV EVOTNTA
CMN va pocdlopicel LEPOVOUEVO TIG TOPEXOUEVES VITNPEGIEC TOV GTEAVOVTOL OO
KdOe mapoyéa vmmpecidv otov Eummpemty Awavounc. Emmiéov avtéc ot
TANPOPOPIES XPNOILOTOIOVVTIOL ETIONG TPOKEUEVOL va. emtpanel 1 TpdGPacn oTig
TOPEYOUEVEG VTN PECTES.

Services

and
information

L0

CMN module

Service
Request

Yympoa S.4: H yevuen} apyrrektoviki s evotnrag CMN



5.5 Evotnra Xpnot

To televtaio cvotatikd Tov Middle-ware mwov oyedialeton kot epapudletol o
vt TV gpyacia glvatl 1 evotnTa ¥pNnot Avti 1 evotnta eykadictatol 6Tov TeEMKO
YPNOTN KOl GLVOEEL TNV evOTNTa Ypnotn pe v evotnta CMN. EmmAéov n evotnrta
YPNOTN EMITPEMEL OTOLG YPNOTEG va evnuepmbodv Kot va €yovv mpOcPacn o€
vanpeciec éppeca amd v evotnta CMN. And avtr| v dmoyn OAeC o1 TANPOPOPIES
OYETIKA LE TIC drabéaieg vanpesieg pmopovv va dtafifactovv and v evotnta CMN
oTNV EVOTNTA ¥PNOTN Kot Statifevtanl 6Tovg TEAKOVS ¥pNoTeC. AVTEG 01 TANPOPOPies
UITOPOVV VO YPNGIULOTOMBOVV amtd TOVG TEAMKOVG YPNOTEC TOV EMAEYOLV KOl EYOVV
TPOGPOUOT OTIG VINPECIEG LUE TNV ATOGTOAN €VOC QUTHUATOC VANPEGING GTNV evOTNnTA
CMN.

Services Service
and Request
information (to CMN module)

L 1

User module

Typa 5.5: H yevikn apyLTEKTOVIKI TG EVOTNTOS YP1OTY)



6 Awpopemon, £QUPUOYN| KOl OAOKANP®GI

GULGTI|NLOTOS

Metd and v apytrektovikn diktoov kot middle-ware mov meprypdpnke ota
mponyovreva Ke@AAala (kepaiaio 4 kol S5) avtd TO KEQPAAOO TOPOLGLALEL TN
SUOPE®OT], TNV VAOTOINGN KOl TNV OAOKANP®OTN HOG OOKIUNG TPMOTOTVTOL TTOL
EMTPENEL TN Olpovh TPOSPaocn oTig VInpecieg péow ™G otoifag mTpwtokdArov IP.
YUYKEKPIUEVO AVTO TO KEQAAOLO TTEPLYPAPEL TNV 0AoKANpwon evog Middle-ware ko
evog ovotiuatog DVB-T, ™ 01apudépemon Ttov eVeOUOTOUEVOL GLGTHUOTOC Kol
eme€nyel ™MV €QOPLOYN TOV TEAMKOD GLUGTHLATOG LECH oG {OVTOVIG SOKLUNG.

NETWORK 1
WINDOWS L
_ oth?
TS MULTICAST-
ot TS MULTICAST. %\ ethi
CONTENT PROVIDER WITCH
allic DISTRIBUTION TRANSPORT

SERVER ATHENA PLATFORM \ii‘i‘\m

REVERSE PATH

TRANSPORT

NETWORK 2 STREW

g £ VR
WINDOWS
t

LLTICAST:

o

OVB-T
——TS MULTICAST

ethl
if

(7

SWITCH CMN

ACTIVE USER
Xypa 6.1 IIpotevopevn o.pLTEKTOVIKI] HIKTVOV



6.1 Awopop@omon kot viomoinon cvoetipotoc DVB-T

Onwg avaeépbnke avt 1N epyacio viobetel g Mon mpotevoOpevn Kot
emextapévn vrodoun cvotuotoc DVB-T . And avt v dmoyn oyedialovpe Kot
enekteivoope €va tétolo ocvotnuo DVB-T mov emitpénel v mpoécPaocn eKtO¢ amd
ynowkd tnAeontikd mpdypappo o€ vanpeoieg IP. To emektapévo ocvotnua
amotereiton omd Eva onueio ekmopunng kot éva CMN.

6.1.1 Awopopem®on onueiov EKTOumTIg

>10 onueio ekmounng évag moundg DVB-T puOuictnke yio va dwfifdacel oto
kavaAl 40 tov UHF (éva 8MHZ «xoavdl pe kevipikny ovyvotnta 626 MHz)
ypnoworolwvtog 16 QAM mhdvo Swpdpewong 1/32 didotmuo mpootoaciog kot
avaAroyio k®dwa 7/8. AvTtég o1 TaPAIETPOL OVTIGTOLYOVV GE XPNOLO bit rate mepimov
21 Mbps.

EmumAéov Ko mpog tnv vAomoinom tov onpEloL EKTOUTNG E€IGAYOLLE Kot
EVOOUATMOVOVUE TIG 0KOAOVOEG EVOTNTEC AOYIGUIKOV KOt VAIKOVD.

1. 'Evav IP-to-DVB encapsulator (mov ypnowomnotel to npmtokoiro MPE) e

Evav TOALTAEKTN

"Evav dtopopeomg COFDM

‘Evav evioyvt RF

Mo UHF kepaia petddoong

Mo obvdeon (apeidpoun) 10 Mbps ((10Mbps hub) (uplink) ywo v

emkotvovia petah tov CMN pe 10 onueio EKTOUTNG

6. 'Eva tomuké LAN (éva 10 Mbps hub) yu v emkowovia peta&d tov
TOPOYEDMY VINPECIOV KOl TOL CNUEIOV EKTOUMNG Kol TN 0o VVOEST] LETAED
TOV ONUEIOV EKTOUTNG KOL TOL SPOLOAOYNTY.

7. 'Evag pmyoviopdg dpopoAdynong mov ektedeitar omd o unyovn Linux
(Kernel 2.6.17.3)

el

H tehevtaio evomra (0 punyaviopds opopoAdynong) exteAel Tig akdAovBeg
Aertovpyleg 1) eaoceariler ™ povodpoun emkowovio petaEd tov CMN kot Tov
onpeiov ekmounmng kot ii)dpa ¢ TOAN Awadiktvov. Mo Té€toto Tomoroyio SKTOH®V
(oymua. 6.2) emtpémel TV AGVUUETPIKN emikowvovia peta&hd tov CMN kot Tov
onpeiov ekmounng emrpémovtag oto oatpata/eniPefardocwv tov P dedopévav va
OTEAVOVTOL GTO ONUEID EKTOUTNG HECH €VOG apociopévoL uplink evd ot amavincelg
dwppaloviar péow tov peduatog DVB-T .Emumdéov éva tétoo cvotnua DVB-T
EMTPEMEL GTOVG TAPOYEIC VINPESIDOV (OT®G EMIONG KAl GTOVS TEAIKOVG YPNOTEG) VL
JtvéHoVY TTEPLEYOUEVO TOVG (T.y. TOAAAMAY dtavoun Pivieo) péow tov onueiov
EKTTOUTY|G



UHF
Transmission
antann

UHF Downlink

I RF Amplifier I
COFDR
4—(\|
encapsulator 10 Mbps HUE | %
E I &

multiplexer

Firewall RouterIntermnet Gateway

2

WA

Typa 6.2: Avepdpemon tov onueiov ekmopnig DVB-T

6.1.2 Avupopomwon CMN

Onwg avagépbnke ot xpnoteg Umopolv vo amoKTooLV TNV TpdcPacn oTig
VANpeGiec mov mapéyovtar amd Eva Bepelmoeg diktvo (DVB-T TS) éupeca péow twv
avtotoryopévov CMN tovg. T T dtevkdAvvon g TpdoPaocng oTig ToPEYOUEVES
vanpeciec avtn N epyacio oxedtdlel Kot epapuolet éva tétoro CMN. H dapdpemon
evoc viomompévor CMN  omewoviletor oto oynuo 6.3. Ov evdétmreg mov
ypnoporomnkayv yo v viomoinon tov CMN eivar o1 axdAovBeg
"Eva. 100 Mbps Ethernet NIC mov mapéyet v enikowvovia petad tov CMN kat tov
onueiov ekmopmnc (o dpopoioynte/n TOAN AtadiktHOV) Kot ¥PNCLUOTOlEiTOL Yo TV
arootol) [P autnudrov/emPefordoemv /Kot TOL TEPIEXOUEVOD OO TOVG YPNOTES
070 ONUEID0 EKTOUTNC.

"Eva. 100 Mbps Ethernet NIC mov mopéyet v emkowvmvia peta&h tov CMN kot tov
TEMKGOV ¥pNOTOV Kol ypnoipomoteiton yioo ™ Aqyn IP cimudtov/empPepoardoewy
1/Ka1 TOV TEPLEYOUEVOL OO TOVG YPTOTEC.

‘Evag dékng DVB-T mov ypnopomoteiton yio ™ Aqyn IP dedopévav (amavioeig IP,
noAlamA dtavoun Bivteo) and to downlink DVB-T

Eva 10Mbps hub mov dtacvvoéel to CMN e Tovg ¥p1oTES

"Evag unyoviopog dpopordynong mov exteAeitan amd o unyovn Linux (to CMN)

H tedevtaio evotnto (o pnyoviopog dpopordynong) eEacpaiilet 6Tt 0An 1 kivnon IP
oL TPopYETOL amd TOvg Ypnoteg OowPifaleronr oto onueio eKmTOUTNG MECM
agoctopévov uplink evéd 6An n kivnon IP mov poopiletat yio Tovg TEAKOVS YPNOTES
(mov eivan d1aBéotpot amd to pevpa DVB-T) swfifdaleton oe avtote.



UHF
reception
antenna

COFDM
receiver

- (5
B

CMN end-users

(routing mechanism)

Xypa 6. 3: Aupdpemon Tov onpeiov ekmopmng DVB-T

Uplink
interface

6.2 Middle-ware viomoinon

Avty N epyacia oyeotdlel kot vAomotel pi mAateoppo Middle-ware mov
TPOGPEPEL TN Olapovy TPOSPacn (GTOVE TEMKOVG YPNOTEG) GE OMOLOINTOTE 100G
VINPeSIOV Yo T otoifa mpwtokOAlov IP. Onwg avoaepépbnke oto kepdiao 5 10
Middle-ware mwov vAomombnke oamoteleitor amd TECOEPIS EVOTNTEG TOL &ivor 1
evomto [apoyéag Yanpeowov, n evotra E&uanpem g Awvopng,n evotnta CMN
Kol M evotnto Xpno.

6.2.1 Yromoinomn evotTnTog TOPOYE0 VAN PECLAOV

H evomto mopoy£ac vanpeciodv EMITPETEL GE VAV TAPOYEQ VTNPECLOV EKTOG
amd TN SVOUN TOV TEPIEXOUEVOL TNG VO KOWOTOMGEL TNV LIopEN TG Kot TIg
napeydueveg vmnpeciec g [Ma mv zmpaypatomoinon avtov, kabe mapoyEs
vanpect®V  elvar  €EOMMOUEVOC HE TO AOYIOUIKO TOL €KTEAEl TIC OaKOAOLOEG
dwadkaocieg:

1. Enupénel oe évov moapoy€o LANPECIOV Vo, EMAEEEL KO Vo TEPLYPAYEL TO
neplEXOEVO TOV eMBLUEL VO SLOVETLEL KOt
2. ATOGTOAN TOV TEPLEXOUEVOL TOV TTaPOYEN Hall Le TIC TANPOPOpiEs.

Avtég o1 000 Aertovpyieg umopovV Vo TPOYHOTOTOOOVY amd TOV TapoyEn
vInpectov pécw evog Graphic User Interface (GUI) vAomompévo oe JAVA .

H derapr “Content Provider” oaviumpocwmedel Tov mapoyEo VINPECUDV.
YKomog TG €ivan va GLAAEEEL OAEG TIG amOPAiTNTEG TANPOPOPIES Y10 TNV KATACKELT
evog apyeiov mov Ba otédvetan otov “Distribution Server” (E&ummpetnm Awovoung)
Kol O Tep1€yetl Ta oToLyEln OO TIG TOAVUECTKEG VANPECIEG TTOV TPOKELTOL VO, OTEIAEL
o mapoyéoc. H dadikacio avtn yivetar oto jDialogl. v cvvéyeln oto jDialog2
mpaypatonoleiton 1 ovvoeon pe tov “ Distribution Server” péow socket 6mov
otélvetoar Ko to apyeio. Tedevtaio Prpo eivor 1 OMOGTOAN TOV TOAVUEGIKMOV



vnpectdv o¢ Transport Stream péow multicast pe v ypon TOV TPOYPAUUATOG

VLC.

Movie properties

¢

User

CONTENT PROVIDER
Yympo 6.4. I'evikn weprypoen orena@iis Content Provider

QUTPUT

List.bxt

TS multicast

DISTRIBUTION SERVER

H denapn yopileton oe 3 kAdoeis. Provider, Connection, Stream. H kAdon
Provider.java eivon n xopla kKAdon 6mov yiveron n ompovpyia tov apyeiov. Emiong
TEPEXEL KOL TO YPpaPIKO koppdtt tng oemapnc. Ot khdoelg Conection.java kot

Stream.java eivar PonOntikéc.

H mpot oaoyoleitar pe tnv odvdeon pe tov

“Distribution Server” kot TV omocToAn apyeiov, evd 1 dHTEPN UE TNV OTOGTOAN TOL
apyeiov o¢ Transport Stream péow multicast pe tnv Pondeia tov mpoypdupatog VLC.
[Mopakdtom akoAovBel o TEPYPAEN TOV YPAPIKOD TEPLEYOUEVOL TNG OETAPNC.

Make The List

FileMame :

Title :
1| 2

IP_Prowider :

Port .

Service_ID :

E_F_D_re sts

224222

|10.0.0.235

hd

?2222

ZTOIXEIO NERIEXOUEVOU.

Cancel

pr

=1

[ Spypargd poulC OMMORIF orests.rmpg| Browse

/\

Awvalnrnan
apxeiou.

AIZTA pg TO
NOAUPETIKD
NEMIEXOPEVO.

--- Geranoi ---
--- Forests -

fiaypapr
EMIAOYNG.

Add

MpooBrikn
NEPIEXOUEYOU
ornv AIZETA

Anuioupyia
Apxeiou txt.

| Next |

To jDialogl.

Noypagel Ta oToixeia
Tng AlgTag kal Khgivel

Yympoa 6.5 Heprypagr) tov jDialogl Content Provider

Avoiyer To jDialog2 onou
viveTal n ouvdeon PE TOV
"Distribution Server” km
n anooToAf ToOU apxEeEiou.

Kovurni “Browse”—> Avoiyel éva dialog kot emAéyetarl to embountd apyeio Pivreo.
EpgaviCovtar cuykekpipévol tomot apyeiwv mov £xovv opiotel. Emotpépet oAdxinpo
to path tov apyeiov kot 10 Torobetel o textfield dimia and label “Filename”. To path
Tov apyeiov Ba to ypnoipomoinon tov Tpdypappe VLC dote va pmopel vo 1o oteidet

multicast.




Kovumi “Cancel”> Awypaeet ta ototyeio g Alotag kot kAgivet o jDialogl.

Kovumni ”Add”-> Tlaipvel 6hec tig mAnpoopicg amod ta. textfields kot Tig Tomobetei o
éva HashMap (dvvopukn Alota amobnkevong). O tiktog tov otoryeiov mpootiBeton
omv Afota kol otnv cvvéyeln OAa to media Kabapilovior GOOGTE Vo LIAPYEL M
duvatdTTa Yo Kovovpylo ototyelo. Xe mepintwon mov ypetdletot vo aAlaEel Kamola
mopapeTpog emAéyetal 1o embountod apyeio, eppoviCoviar ot mAnpogopiec ota
textfields, yivovtat ot aAdayég, koopumni “Remove” kot téhog kovumni “Add”.

Kovurni “Remove”—> Alaypdoel 1o emdeyuévo apyeio and v Aiota.

Kovurni ”Create”> Awfaler to HashMap kot tomobetei t1c minpogopieg oe éva
apyeio List.txt. Ze kdOe textfield mpootiBeton Ko o avdroyo xml tag. To xml tag Oa
ypeoTel Yo va eTioytel To teAkd xml apyeio otov “Distribution Server”.

Kovumi “Next”—> Avoiyel to jDialog2 6mov yivetar n ovvdeon pe tov “Distribution
Server” , n amootoAn TOL Opyeiov pe TV Aoto Kot M petddoorn tov TS péow
multicast.

FileName: [TArjpeg 6vopa tov apyeiov. ZopmAnpdveTol ovTOUaTo

Title: Tithog apyeiov. To cuunAnpdvel o xpRoTNC.

IP: AwevBvvon mov Ba yiver multicast. [Ipémet va aArdalel o ypfotng v devbuvon
v kéBe véo apyeio mote va Eeympilovv apov £xovv 1o 1d10 port.

IP_Provider: AwcbBvvon tov mapoyéa vanpeciov. Doptovetar avtoépato oe
dropdown list. Xpetdleton yio to routing otov CMN yia va avaryvepilet tov mapoyéa
o€ mepintmon dvo diwv dievduveemv multicast.

Port: I16pta 61e06vvonc. H tyn mapapéver otabepr|. o kdOe provider avrtiotoryel
o ToépTa. Apyikd GUUTANPOVETOL OO TOV XPNOTN.

Service_ID:  Ovopa tov mapoyéa vmnpeciov. [Hopapéver otabepd. Apykd
CUUTANPOVETOL OO TOV YPNOTN.



Make the Stream x|

Connect

Put The IP Address and the port of the Server:
(1000235 | [4444
Disconnect
\ H IP BieuBuvnaon kai n Port
Reconnect Time (Min): Tou Distribution Server.
1o ,

TUwBeon oTtov Distribution
Server piow Sockets.

Khgivel Tnv glvBeon pE
Tov Distribution Server,

UTOPATN Enavacuvoedn
orov Distribution Server.

Back Play

ZEKIVAEI N PETAS0ON TOU TS HEOW
multicast pe v xprion VCL.

[EmoTpowpn oto jDialogl |
Yympa 6.6 Meprypagr) tov jDialog2 Content Provider

Kovuni “Back”-> Emotpoen oto jDialogl.

Kovuni “Connect”> Avoiyet socket yio v Onpovpyic odvdeong pe Ttov
“Distribution Server”. Aéyeton opicpota to IP, Port tov Server.

Kovuni “Disconnect”> Kieivet to socket g ovvdeong pe tov “Distribution
Server”.

Kovuni “Play”—> Avoiyet to mpdypappe VLC, dapalet to apyeio mov €xet orioytel
kot otédvel €va Transport Stream péom multicast yio ke otoyyeio g Alotog
avaAoyd e TIG TOPAUETPOLG,.

To Reconnect Time Smidver to yYpdvo mov Bao ocuvdEetal CVTOUATO. GTOV
“Distribution Server”. Kafopiletatl and tov yprotn.

To medio I[P Address,Port xoBopilovtar amd tov ypnotn Kot avaeEPovTol GTnV
ovvdeon pe tov “Distribution Server”.

O n kivnon mov mpoépyetor omd £vav TUPOYEN VANPEGIOV GTEAVETOL GTO
onueio ekmoumng omov évag IP encapsulator v mpocapudlel ¥pNoYLOTOIDOVTAS TO
PID mov opiletor yw tov cvykekpiévo multicast. Avty 1 xivnon mepiéyet Tig
aKOAoVOeC vINPEGiEC 1) TNV TOAAATANG dlavopun|g Kivnom v vanpesudv Pivieo mov
TapEXEL O TOPOYENS VANPECUDV, KOl 11) TOV TOPOYEN VANPECIOV KOl VINPECUDV
TANPOPOPLOV UE LOPPY] TOAAATANG SLOVOUNG.



6.2.2 Yhomoinon evotnrog ESumnpetnti Awovoung

H evéomroa E&umnmpemtic Awvoung emurpémel v dwoyeipion OA®v ToVv
TOPOYEMV VINPECLOV KAODS Kot TNV KOWVOmoinon - evonoinon 0Amv Tov d100éc1umy
vanpecwwv. o v wpaypatomoinon ovtov, KAe TOPOYENS LANPECIOV  Eivorl
eCoMMoUEVOG e TO AOYIGUKO OV ekTeAEL TIG akOAOVOES dradkacies:

1. Awyeipion 1@V TOpOYE®V LANPECLOV.
2. IIpodOnon twv vINPECIOV GTO CNUEIO EKTOUTNG
3. Evomoinon tov mAnpopopidv TV VANPECUDY

Avtéc o1 TpElg Aettovpyiec UmOPOVV VO TPAYHOTOTOmBovv omd  Tov
Eévmmpemt| Awavrpng péom evoc Graphic User Interface (GUI) vAomompévo oe
JAVA .

H derapn “Distribution Server” avturpoconedet Tov EEumnpent Awovopngc.
YKkomog g e€lvar  m dwyeiplon ot ovvdéoelg tov Content Providers. O kdfe
TOPOYENS VANPECIOV €KTOG Omd TNV UETAOOGT TOV TOAVUECIKOV TEPLEYOUEVOL
,otéAvel otov Distribution Server éva apyelo mov mePLEYEL TANPOPOPIES YLO. TO
TOAVUEGIKO TEpLeXOEVO oL Ttpdkettan va. petadmaoet. O Distribution Server cuAdéyet
T0 k6Oe apyeio ko To evomolel og £va apyeio xml 0 0moio oTNV GUVEXELD GTEAVETIL
OTNV TAATQOPUO TNG YNPLIKNG TmAeopaonc. Emiong kdvel mpodbnon ta ip mokéta
otV mAateoppo ATHENA. Xy mpaypatikétnto givor évag evolapesog otafpdg
pueta&y tov Providers kot g miateoppoc DVB-T. Bonfder oty kaidtepn
dwayeipion TV cLVOEGEMV.

INPUT OUTPUT
Movie properties finalXmiList.xml
e ALY
TS multicast i
CONTENT PROVIDER DISTRIBUTION SERVER T8 multicast
e

ATHENA PLATFORM
Xympa 6.7. I'evikn weprypagn) owemagi)g Distribution Server

H owerapn mepiéyetl 5 khdoeic. H DServer onpiovpyel 1o ypoeikd mepifaiiov
Kot ONUOVPYEL TIG GLVOESELG TAV® OTIG omoieg Ba cuvdeBovv ot Providers. H kAdon
ProviderConnection dwayeipiCetar tic ovvdéoelc twv Providers. Emiong Aapupdavetl to
apyeio mov otélvel o kaBe Provider kot 1o amobnkedel oe Eva cuvolkd apyeio. H
KAaon MakeXml tomofetei ta xml tags mov amoattodviol 6to0 GLVOMKO apyeio To
omoio To aviypdpel oe €va TEAKO apyelo. XTnv GuVEXEW TO CLVOMKO apyeio
EavapTidyveTon amd TV opyn, ONAadn o&xetal Tig evnuepmoelg Tov Providers. To
teMko  apyeio xml oeod oJwPactel Eekivder M dwdikacio mTpombnong TV
EICEPYOUEVOV 1P TTOKETOV OVAAOYQ LE TIG TANPOPOPIES TOV TEPLEYEL. Xe KAOE VEO
EVNUEPOUEVO opyelo TOL EpyeTal EAEYYXETOL OV LIAPYOLV OAAAYEC OTO GTOUKELN.
Awypdoel Too ToAMd Ko oTapatdel Ty tpodinon eved mpochHitel o kavovpyw. H
kAdon ForwardingDS oavédloyo pe ta opiopato mov d€xetar dwyepiletonr Tig
mpowdnoelc. Avtd yiveron péow linux pe v Pondeia tov smeroute. Ot Agttovpyieg



Tov smcroute eivor  dvorypo — KAEIGWO TOL smcroute, Avolypo KAEIGIHO
OLYKEKPIUEVNG TPpOo®ONoNG avarloya tao opicpata ( €10epyOUeEVT] dIKTVOKY KApTa, Ip
Provider, Ip multicast, efgpyodpevn dwktvaxn kdpta). Téhog m khdon SendXml
otéAvel pécm multicast e cuykekpyévn ip devBvvon to tekd apyeio xml cav udp.
[Mopakdto akolovbel n Teptypaen TG SlEmAPNC.

Providers =
The list of connected Providers
---Socket[addr=10.0.0.204.port=1077 localport=4444 | Start '
s ? I Close i
Avorypo-KAeioipo Tou  Server
Socket
Time to make xmil {(Min):
5
4] R T [1»]
PUBIon TOU ¥povou
KOTAQOUKEUNCS TOou TEAIKOU
apxeiou

AloTa pe TIc nAnpogopisc Tou
kaBe Mapoxea

Xympae 6.8. Awyeipion tov Providers

210 oynua 1 meprypapst v ypagikn deraen tov Distribution Server. Ilpwv
to dvorypa tov Server Socket , eupoaviletar TapdBoupo Omov emAéyeTon M emBounty
dwkrvokn kapta (Zynuo 2). Ot mAnpogopieg and kdBe Provider gpaviCovior oty
Alota. Emiong o yeipiomng g demapng mpémel va opicel tov ypovo mov Oa
Kataokevaletor to TeEMkO apyelo (cLAAEyel TOo Tpocwpwvd apyeio, Pdler Ta
KatdAnAa xml tags ).

x|
Select the Network Interface
110.0.0.235 |

[T] ! Cancel |
A\

MNapdBbupo emAioync SIKTUOKNG KApTOC.

Yympoa 6.9. Emoy g oikTookis kKdpTog



6.2.3 Y)iomoinon evotnrag CMN

H d1iemagpn) CMN aoyoieitan pe v dacvvdeon tov Users pe tovg Providers.
Avorapfdavel pécm tov dvb-t receiver va dwopdoet to TS maxéta mov ekméumel M
nhateopua ATHENA. Xty cuvéyela avoiyet socket yia va cuvdeBolhv ot ypriotec. Xe
KéBe oOvdeon OTEAVEL KOl TNV GLUVOMKN AloTa PE OAO TOL TOAVUECIKA TEPLEXOUEVOL.
Emumiéov Otav dgytel wdmowo emAoyn omd KAmowov ypNotn  ovoiouPaver to
npowdnoel o KatdAAnia IP mokéta oto diktvo ovvdeong pe tovg Users. Télog
yivetan Eleyyoc yro Suvapkn dtayeipion €bpovg Ldvng Tov dikTHov.

INPUT OUTPUT

TS MULTICAST

TS multicast

MOVIE OPTION BY USER
¥ CMN USER

Yympa 6.10. I'evicn} meprypagr] g oenapiic CMN

H derapn CMN yopiletor oe 8 khdoews. Eivar n mo onuavtikn demoon
oAOKANPNG ¢ mruxekns. H xidon CMN mepiéyel ta ypo@ikd KOUUATIL TNG
demapns. H xidon AUserConnection Swxyeipiletol T1g GUVOECES TV EVEPYDV
ypnotov. H kidon IUserConnection dwoyeipiletatl 11 GUVOEGEIS TOV SOOPOACTIKAOV
ypnotav. H kidon ReceiveXml avorapfavel vo cuvdebel oty kapta dvb-t receiver
wote va dfdoset to apyeio xml pe to molvpeoikd mepeyopevo. H khdon SendList
£YEL OC 6KOTO TNV OMOGTOAN ToV apyeiov otov Distribution Server e ta mepieydpeva
TV gvepynv ypnotowv mov €£xovv ovvoebel otov CMN. H «Adon Routing
dwyepiletar T OTNOES TOV  OlOOPOUCTIKOV YPNOTOV Kol  omodnKevel  Tig
nAnpoeopiec otnv kidon RequestList. Mg v PBonbewa v khdong Forwarding
yivetail n po®Onon tov IP maxétmv 610 4iKTLO TOV Elval GLVOEIEUEVOL O1 YPTOTEG.

Epgavion T
EVEDYOWV X PNOTOowW 54
Thee st of conrmaci ad ol ey actaw LUlsers
= ]
Lt e s

Avorypa -kKAsioipo
oUVSECNC Yia Tou
S1iadpacTikoUg
XPNOTEG.

MioTa LE TOUC
CIad OoTIKOUC
XPMNOTEC.

Xyqpa 6.11. Ieprypa@n) Tov menu GVVOECEMV TMOV 103 PUCTIKAV YP1|CTAOV



The i of commecled Actve Users

Epgpavion TWwWY
S1a5pacTIK@Y
X ProTwY =

s At e Close

AVOIYHA -KAEITIHO
ouv3EOnc yia Tou
EVEpYOUG XPNOTEG.

5
ioTa HE  TOUg
EVEPYOUG ¥prjoTEG.
enu OuvSEDTC
orov  Distribution

Server

Xympa 6.12. Ileprypo@n] T0v menu GLVOEGEMV TAOV EVEPYOV YPOTOV

2TOINEID OUVOEDHC x|
yia Tov Distribution
5%

IP Address of D5: Port:
oooz3s | (4444

| Send l
-[ Close J
Reconnect Time (ki)

10 Avolypa-  KAsicipo
guvBeonc.

Xpovog nou  Ba
enavaouvBebe|
auTopaTa oTowV
Distribution Server

Xypa 6.13. Ieprypaen} Tov menu cvvoeong pe Tov Distribution Server



6.2.4 Y)omoinon evotnrog Xpnotg

H &wienagn “Interactive User” oviumpoocwnedel Tov S100pacTiKd ¥pNnoTh.
YKOTOG NG Vol VO TOPOVGIACEL GTOV TEAIKO YPNOTY TS OOEGULES TOAVUECTKES
vanpeciec. O ypnotg ovvoéetal otov avtiotoyopévo CMN kot amodéyetal 1o
apyelo Le T0 TOAVUESIKO TEPEXOUEVO. ZTNV CLVEXELN EMAEYEL TO EMBLUNTO GTOLYElD
TOL TEPLEYOUEVOL Kol OTEAVEL TNV emAoyn tov wicw otov CMN. O CMN
avorapBavel va tpowdnoet ta KatdAAnia ip mokéta 6to diktvo. O ypnoIng pe v
BonBela tov mpoypappatog VLC dafalet ta mokéta kot to onoio mapovstdloviot
otV 006vn toL.

INPUT

TS multicast

XML FILE

CrM INTERACTIVE USER
QUTPUT

Movie OPTIOMN

Xympa 6.14. I'evikn) meprypagr] g oremapijc User

H demapn “User” yopileton oe 3 khdoeg. H InteractiveUser aocyoAeiton pe
T0 YPOPIKO Koppdtt tng dtemagng. Emiong dayepiletor tig pubuicelc dikthov dnAaon
Tic IP devBovoeic tov CMN dote vo pmopel avtdpota vo cvvocetar. Ot pubuicelg
amoOnkevovtar oe éva apyeio. Eniong amodéyetar to xml apyeio kot to doPdlel dote
Vo gU@aVIoTOOV To Oféciua moAvpecwka mepieyoueva.  H  kAdon Movies
dwxepiletar T otoyyeia Tov mepieyopévov. H kidon Play avaiapfavel vo oteihet
v emaoyn tov otov CMN kot tnv cuvéyela pe v Bondeta tov tpoypdppatoc VLC
va dwuPdoet ta I[P makéra.

EXIOE——— x|

Put CMN's IP Address and Port to receive the List:

IP Address: Port:
[19216813 | EEEER

Put CMHN's IP Address and Port to request for a mowvie:

IP Address: Port:
[1921681.3

Menu anoBnKeuanc snNiAoy o

Xympa 6.15. eprypaen Tov pevov Settings Tov User



Open Stream

m' User2 |
Ovopa MNapoxea Taxi

Forests

/ﬁf

TitAo! Tawviov ava NapoxEa

Zuvdeon orov CMN

Epgpavnos ™nv
EMIASYUEVT Talvia

V

Connect Show List Play

=

Epgpavnoe TAv AloTa

Xympa 6.16. eprypaen Tov jDialogl tov User

Kovumi “Connect” 2> Zvvdéetar péom sockets otov avtiotoryiouévo CMN.

Kovumni “Show List”> Epeaviler v Aioto pe 10 moAvueoikd mepieyduevo. Ta

k@O véo mapoyéo Ompovpysiton kor €va véo tab. Kdabe tab mepiéyer Oleg Tig
dbéotpeg Tavieg Tov TapoyLal.

Kovuni “Play”> Xtéhver v emdoyn tov mepeyouévovr otov CMN kot otnv
ouvvéyetla avoiyet To Tpoypappa VLC kat dwfalet ta maxéto mov tpowbei o CMN.



Hapaptnpua

AkoAouBei o kwdikag anod kabe dienagn.

Hopoyéag Yanpeordov

package ContentProvider;

import java.io.File;

import java.io.FileWriter;

import java.io.IOException;

import java.net.InetAddress;

import java.net.Socket;

import java.net.UnknownHostException;
import java.util.ArrayList;

import java.util.HashMap;

import java.util.Iterator;

import java.util.Map;

import javax.swing.DefaultListModel;
import javax.swing.JFileChooser;
import javax.swing.JFrame;

import javax.swing.JOptionPane;

/*

* Provider.java

* Created on 7 November 2006
*/

/**

*

* @author DIMITRIS PAPADOGIANNIS
*/

public class Provider extends JFrame{

/** Creates new form Provider */
public Provider() {
initComponents();

by

/** 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() {
jDialogl = new javax.swing.JDialog();
jLabell = new javax.swing.JLabel();
jLabel2 = new javax.swing.JLabel();
jLabel3 = new javax.swing.JLabel();



jLabel4 = new javax.swing.JLabel();

jLabel5 = new javax.swing.JLabel();
jTextFieldl = new javax.swing.JTextField();
jTextField2 = new javax.swing.JTextField();
jTextField3 = new javax.swing.JTextField();
jTextField4 = new javax.swing.JTextField();
jScrollPanel = new javax.swing.JScrollPane();
jListl = new javax.swing.JList();

jButtonl = new javax.swing.JButton();
jButton2 = new javax.swing.JButton();
jButton3 = new javax.swing.JButton();
jButton4 = new javax.swing.JButton();
jButton5 = new javax.swing.JButton();
jButton6 = new javax.swing.JButton();
jLabel7 = new javax.swing.JLabel();
jComboBox2 = new javax.swing.JComboBox();
jTextField9 = new javax.swing.JTextField();
jDialog2 = new javax.swing.JDialog();
jButton7 = new javax.swing.JButton();
jTextField6 = new javax.swing.JTextField();
jLabel6 = new javax.swing.JLabel();

jButton9 = new javax.swing.JButton();
jButton10 = new javax.swing.JButton();
jButton8 = new javax.swing.JButton();
jTextField7 = new javax.swing.JTextField();
jLabel8 = new javax.swing.JLabel();
jTextField8 = new javax.swing.JTextField();
jTextField5 = new javax.swing.JTextField();
jMenuBarl = new javax.swing.JMenuBar();
jMenul = new javax.swing.JMenu();
jMenultem1 = new javax.swing.JMenultem();
jSeparatorl = new javax.swing.JSeparator();
jMenultem2 = new javax.swing.JMenultem();

jDialogl.setDefaultCloseOperation(javax.swing.WindowConstants.DISPOSE_ON_C
LOSE);
jDialogl.setTitle("Make The List");
jDialogl.setCursor(new
java.awt.Cursor(java.awt.Cursor.DEFAULT_CURSOR));
jDialogl.setModal(true);
jDialogl.setResizable(false);
jDialogl.getAccessibleContext().setAccessibleName("");
jDialogl.getAccessibleContext().setAccessibleDescription("");
jLabell.setFont(new java.awt.Font("Tahoma", 0, 14));
jLabell.setText("FileName : ");

jLabel2.setFont(new java.awt.Font("Tahoma", 0, 14));
jLabel2.setText("Title : ");

jLabel3.setFont(new java.awt.Font("Tahoma", 0, 14));
jLabel3.setText("IP : ");

jLabel4.setFont(new java.awt.Font("Tahoma", 0, 14));
jLabel4.setText("Port : ");

jLabel5.setFont(new java.awt.Font("Tahoma", 0, 14));



jLabel5.setText("Service_ID : ");
jTextFieldl.setToolTipText("File's Path");
jTextField2.setToolTipText("File's Title");
jTextField3.setToolTipText("Multicast IP Address");

jTextField4.setToolTipText("Multicast Port");

jListl.setSelectionMode(javax.swing.ListSelectionModel. SINGLE_SELECTION);
jListl.addMouselistener(new java.awt.event.MouseAdapter() {
public void mouseClicked(java.awt.event.MouseEvent evt) {
jList1MouseClicked(evt);
b
1)

jScrollPanel.setViewportView(jListl);

jButtonl.setText("Browse");

jButtonl.setToolTipText("Selects the video file");

jButtonl.setMaximumSize(new java.awt.Dimension(70, 20));

jButtonl.setMinimumSize(new java.awt.Dimension(70, 20));

jButtonl.setPreferredSize(new java.awt.Dimension(70, 20));

jButtonl.addActionListener(new java.awt.event.ActionListener() {
public void actionPerformed(java.awt.event.ActionEvent evt) {

jButton1ActionPerformed(evt);

}
¥

jButtonl.getAccessibleContext().setAccessibleName(");
jButtonl.getAccessibleContext().setAccessibleDescription("");

jButton2.setText("Add");
jButton2.setToolTipText("Adds a file to the list");
jButton2.setMaximumSize(new java.awt.Dimension(70, 20));
jButton2.setMinimumSize(new java.awt.Dimension(70, 20));
jButton2.setPreferredSize(new java.awt.Dimension(70, 20));
jButton2.addActionListener(new java.awt.event.ActionListener() {
public void actionPerformed(java.awt.event.ActionEvent evt) {
jButton2ActionPerformed(evt);
b
1)

jButton2.getAccessibleContext().setAccessibleName(™);
jButton2.getAccessibleContext().setAccessibleDescription("");

jButton3.setText("Create");

jButton3.setToolTipText("Creates the xmilList ");

jButton3.setMaximumSize(new java.awt.Dimension(70, 20));

jButton3.setMinimumSize(new java.awt.Dimension(70, 20));

jButton3.setPreferredSize(new java.awt.Dimension(70, 20));

jButton3.addActionListener(new java.awt.event.ActionListener() {
public void actionPerformed(java.awt.event.ActionEvent evt) {

jButton3ActionPerformed(evt);

b



¥

jButton3.getAccessibleContext().setAccessibleName("");
jButton3.getAccessibleContext().setAccessibleDescription("");

jButton4.setText("Remove");
jButton4.setToolTipText("Removes a file from the list");
jButton4.setMaximumSize(new java.awt.Dimension(70, 20));
jButton4.setMinimumSize(new java.awt.Dimension(70, 20));
jButton4.setPreferredSize(new java.awt.Dimension(70, 20));
jButton4.addActionListener(new java.awt.event.ActionListener() {
public void actionPerformed(java.awt.event.ActionEvent evt) {
jButton4ActionPerformed(evt);
b
1)

jButton4.getAccessibleContext().setAccessibleName("");
jButton4.getAccessibleContext().setAccessibleDescription("");

jButton5.setText("Cancel");
jButton5.setToolTipText("Cancel all");
jButton5.setMaximumSize(new java.awt.Dimension(70, 20));
jButton5.setMinimumSize(new java.awt.Dimension(70, 20));
jButton5.setPreferredSize(new java.awt.Dimension(70, 20));
jButton5.addActionListener(new java.awt.event.ActionListener() {
public void actionPerformed(java.awt.event.ActionEvent evt) {
jButton5ActionPerformed(evt);
b
1)

jButton6.setText("Next ");
jButton6.setToolTipText("Goes to the Connection");
jButton6.setMaximumSize(new java.awt.Dimension(70, 20));
jButton6.setMinimumSize(new java.awt.Dimension(70, 20));
jButton6.setPreferredSize(new java.awt.Dimension(70, 20));
jButton6.addActionListener(new java.awt.event.ActionListener() {
public void actionPerformed(java.awt.event.ActionEvent evt) {
jButton6ActionPerformed(evt);
b
1)

jLabel7.setFont(new java.awt.Font("Tahoma", 0, 14));
jLabel7.setText("IP_Provider :");

jComboBox2.setToolTipText("Provider's IP Address");
jTextField9.setToolTipText("Provider's Name");

org.jdesktop.layout.GroupLayout jDialogllLayout = new

org.jdesktop.layout.GroupLayout(jDialogl.getContentPane());
jDialogl.getContentPane().setLayout(jDialoglLayout);
jDialoglLayout.setHorizontalGroup(

jDialoglLayout.createParallelGroup(org.jdesktop.layout.GroupLayout.LEADING)
.add(jDialoglLayout.createSequentialGroup()
.addContainerGap()



.add(jDialoglLayout.createParallelGroup(org.jdesktop.layout.GroupLayout.LEADI
NG)
.add(jDialoglLayout.createSequentialGroup()

.add(jDialoglLayout.createParallelGroup(org.jdesktop.layout.GroupLayout.LEADI
NG)

.add(jDialogl1Layout.createParallelGroup(org.jdesktop.layout.GroupLayout. TRAILI
NG, false)
.add(org.jdesktop.layout.GroupLayout.LEADING, jLabell,
org.jdesktop.layout.GroupLayout.DEFAULT_SIZE, 82, Short. MAX_VALUE)
.add(org.jdesktop.layout.GroupLayout.LEADING, jLabel2,
org.jdesktop.layout.GroupLayout.DEFAULT_SIZE,
org.jdesktop.layout.GroupLayout.DEFAULT_SIZE, Short.MAX_VALUE)
.add(org.jdesktop.layout.GroupLayout.LEADING, jLabel3,
org.jdesktop.layout.GroupLayout.DEFAULT_SIZE,
org.jdesktop.layout.GroupLayout.DEFAULT_SIZE, Short.MAX_VALUE))
.add(jLabel7)
.add(jLabel4,
org.jdesktop.layout.GroupLayout.DEFAULT_SIZE, 102, Short.MAX_VALUE)
.add(jLabel5,
org.jdesktop.layout.GroupLayout.DEFAULT_SIZE, 102, Short. MAX_VALUE))
.addPreferredGap(org.jdesktop.layout.LayoutStyle.RELATED)

.add(jDialoglLayout.createParallelGroup(org.jdesktop.layout.GroupLayout.LEADI
NG)
.add(jDialoglLayout.createSequentialGroup()
.add(jTextField9,
org.jdesktop.layout.GrouplLayout.DEFAULT_SIZE, 213, Short.MAX_VALUE)
.add(1, 1, 1))
.add(org.jdesktop.layout.GroupLayout. TRAILING, jTextField4,
org.jdesktop.layout.GroupLayout.DEFAULT_SIZE, 214, Short.MAX_VALUE)
.add(jComboBox2, 0, 214, Short.MAX_VALUE)
.add(jTextField1,
org.jdesktop.layout.GrouplLayout.DEFAULT_SIZE, 214, Short.MAX_VALUE)
.add(jTextField2,
org.jdesktop.layout.GroupLayout.DEFAULT_SIZE, 214, Short. MAX_VALUE)
.add(jTextField3,
org.jdesktop.layout.GroupLayout.DEFAULT_SIZE, 214, Short. MAX_VALUE)
.add(jButton5,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE, 100,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE))
.addPreferredGap(org.jdesktop.layout.LayoutStyle.RELATED)

.add(jDialoglLayout.createParallelGroup(org.jdesktop.layout.GroupLayout. TRAILI
NG)
.add(jDialoglLayout.createSequentialGroup()

.add(jButton1l,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE, 100,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE)

.add(12, 12, 12)

.add(jDialoglLayout.createParallelGroup(org.jdesktop.layout.GroupLayout.LEADI
NG)
.add(jDialog1lLayout.createSequentialGroup()



.add(jButton2,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE, 100,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE)

.addPreferredGap(org.jdesktop.layout.LayoutStyle.RELATED,
org.jdesktop.layout.GroupLayout.DEFAULT_SIZE, Short.MAX_VALUE)
.add(jButton4,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE, 100,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE))
.add(jScrollPanel,
org.jdesktop.layout.GroupLayout.DEFAULT_SIZE, 206, Short.MAX_VALUE)))

.add(jButtons6,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE, 100,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE)))

.add(org.jdesktop.layout.GroupLayout. TRAILING, jButton3,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE, 100,

org.jdesktop.layout.GroupLayout.PREFERRED_SIZE))
.addContainerGap())
)i

jDialoglLayout.linkSize(new java.awt.Component[] <{jButtonl, jButton2,
jButton3, jButton4}, org.jdesktop.layout.GroupLayout. HORIZONTAL);

jDialoglLayout.setVerticalGroup(

jDialoglLayout.createParallelGroup(org.jdesktop.layout.GroupLayout.LEADING)
.add(jDialog1Layout.createSequentialGroup()

.add(jDialoglLayout.createParallelGroup(org.jdesktop.layout.GroupLayout.LEADI
NG)
.add(jDialog1lLayout.createSequentialGroup()

.add(jScrollPanel,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE, 219,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE)

.addPreferredGap(org.jdesktop.layout.LayoutStyle.RELATED)

.add(jDialog1Layout.createParallelGroup(org.jdesktop.layout.GroupLayout.BASELI
NE)

.add(jButton2,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE, 25,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE)

.add(jButton4,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE, 25,

org.jdesktop.layout.GrouplLayout.PREFERRED_SIZE))
.addPreferredGap(org.jdesktop.layout.LayoutStyle.RELATED)
.add(jButton3,
org.jdesktop.layout.GrouplLayout.PREFERRED_SIZE, 25,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE))
.add(jDialoglLayout.createSequentialGroup()
.add(24, 24, 24)

.add(jDialoglLayout.createParallelGroup(org.jdesktop.layout.GroupLayout.BASELI
NE)

.add(jLabell)

.add(jTextField1,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE,



org.jdesktop.layout.GroupLayout.DEFAULT_SIZE,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE)

.add(jButtonl,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE, 25,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE))

.addPreferredGap(org.jdesktop.layout.LayoutStyle.RELATED)

.add(jDialog1Layout.createParallelGroup(org.jdesktop.layout.GroupLayout.BASELI
NE)

.add(jLabel2)

.add(jTextField2,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE,
org.jdesktop.layout.GroupLayout.DEFAULT_SIZE,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE))

.addPreferredGap(org.jdesktop.layout.LayoutStyle.RELATED)

.add(jDialoglLayout.createParallelGroup(org.jdesktop.layout.GroupLayout.BASELI
NE)

.add(jLabel3)

.add(jTextField3,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE,
org.jdesktop.layout.GroupLayout.DEFAULT_SIZE,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE))

.addPreferredGap(org.jdesktop.layout.LayoutStyle.RELATED)

.add(jDialoglLayout.createParallelGroup(org.jdesktop.layout.GroupLayout.BASELI
NE)

.add(jLabel7)

.add(jComboBox2,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE,
org.jdesktop.layout.GroupLayout.DEFAULT_SIZE,
org.jdesktop.layout.GrouplLayout.PREFERRED_SIZE))

.addPreferredGap(org.jdesktop.layout.LayoutStyle.RELATED)

.add(jDialoglLayout.createParallelGroup(org.jdesktop.layout.GroupLayout.BASELI
NE)

.add(jTextField4,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE,
org.jdesktop.layout.GroupLayout.DEFAULT_SIZE,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE)

.add(jLabel4))

.addPreferredGap(org.jdesktop.layout.LayoutStyle.RELATED)

.add(jDialoglLayout.createParallelGroup(org.jdesktop.layout.GroupLayout.BASELI
NE)

.add(jLabel5)

.add(jTextField9,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE,
org.jdesktop.layout.GroupLayout.DEFAULT_SIZE,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE))))

.add(64, 64, 64)

.add(jDialoglLayout.createParallelGroup(org.jdesktop.layout.GroupLayout.BASELI
NE)

.add(jButton6, org.jdesktop.layout.GroupLayout.PREFERRED_SIZE,
25, org.jdesktop.layout.GroupLayout.PREFERRED_SIZE)



.add(jButton5, org.jdesktop.layout.GroupLayout.PREFERRED_SIZE,
25, org.jdesktop.layout.GroupLayout.PREFERRED_SIZE))
.addContainerGap(47, Short.MAX_VALUE))

)

jDialoglLayout.linkSize(new java.awt.Component[] <{jButtonl, jButton2,
jButton3, jButton4}, org.jdesktop.layout.GroupLayout.VERTICAL);

jDialog2.setDefaultCloseOperation(javax.swing.WindowConstants.DISPOSE_ON_C
LOSE);
jDialog2.setTitle("Make the Stream");
jDialog2.setModal(true);
jDialog2.setResizable(false);
jButton7.setText("Connect");
jButton7.setToolTipText("Connects to the Server");
jButton7.setPreferredSize(new java.awt.Dimension(70, 20));
jButton7.addActionListener(new java.awt.event.ActionListener() {
public void actionPerformed(java.awt.event.ActionEvent evt) {
jButton7ActionPerformed(evt);

¥
¥

jTextField6.setText("10.0.0.235");
jTextField6.setToolTipText("IP Address");

jLabel6.setText("Put The IP Address and the port of the Server:");

jButton9.setText("Play ");
jButton9.setToolTipText("Sends multicast");
jButton9.setPreferredSize(new java.awt.Dimension(70, 20));
jButton9.addActionListener(new java.awt.event.ActionListener() {
public void actionPerformed(java.awt.event.ActionEvent evt) {
jButton9ActionPerformed(evt);

}
1)

jButton10.setText("Back");
jButton10.setToolTipText("Goes to previous menu");
jButton10.setPreferredSize(new java.awt.Dimension(70, 20));
jButton10.addActionListener(new java.awt.event.ActionListener() {
public void actionPerformed(java.awt.event.ActionEvent evt) {
jButton10ActionPerformed(evt);

}
¥

jButton8.setText("Disconnect");
jButton8.setToolTipText("Closes the Connection");
jButton8.setPreferredSize(new java.awt.Dimension(70, 20));
jButton8.addActionListener(new java.awt.event.ActionListener() {
public void actionPerformed(java.awt.event.ActionEvent evt) {
jButton8ActionPerformed(evt);

}
)i

jTextField7.setText("4444");
jTextField7.setToolTipText("Port");



jLabel8.setText("Reconnect Time (Min):");

jTextField8.setText("10");
jTextField8.setToolTipText("Minutes to Reconnect to Server for Update");

org.jdesktop.layout.GroupLayout jDialog2Layout = new

org.jdesktop.layout.GroupLayout(jDialog2.getContentPane());
jDialog2.getContentPane().setLayout(jDialog2Layout);
jDialog2Layout.setHorizontalGroup(

jDialog2Layout.createParallelGroup(org.jdesktop.layout.GroupLayout.LEADING)
.add(jDialog2Layout.createSequentialGroup()
.addContainerGap()

.add(jDialog2Layout.createParallelGroup(org.jdesktop.layout.GroupLayout.LEADI
NG, false)

.add(jTextField8,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE, 75,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE)

.add(jDialog2Layout.createSequentialGroup()

.add(jDialog2Layout.createParallelGroup(org.jdesktop.layout.GroupLayout. TRAILI
NG, false)

.add(org.jdesktop.layout.GroupLayout.LEADING, jLabel6,
org.jdesktop.layout.GrouplLayout.DEFAULT_SIZE,
org.jdesktop.layout.GroupLayout.DEFAULT_SIZE, Short.MAX_VALUE)

.add(org.jdesktop.layout.GroupLayout.LEADING,
jDialog2Layout.createSequentialGroup()

.add(jDialog2Layout.createParallelGroup(org.jdesktop.layout.GroupLayout.LEADI
NG, false)

.add(jTextField6)

.add(jButton10,
org.jdesktop.layout.GroupLayout.DEFAULT_SIZE, 100, Short.MAX_VALUE))

.addPreferredGap(org.jdesktop.layout.LayoutStyle.RELATED)

.add(jTextField7,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE, 60,
org.jdesktop.layout.GrouplLayout.PREFERRED_SIZE))

.add(org.jdesktop.layout.GroupLayout.LEADING, jLabel8))
.add(242, 242, 242)

.add(jDialog2Layout.createParallelGroup(org.jdesktop.layout.GroupLayout. TRAILI
NG)

.add(jDialog2Layout.createParallelGroup(org.jdesktop.layout.GroupLayout. TRAILI
NG)

.add(jButtons,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE, 100,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE)

.add(org.jdesktop.layout.GroupLayout.LEADING, jButton7,

org.jdesktop.layout.GroupLayout.PREFERRED_SIZE, 100,
org.jdesktop.layout.GrouplLayout.PREFERRED_SIZE))

.add(jButton9,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE, 100,

org.jdesktop.layout.GroupLayout.PREFERRED_SIZE))



.add(78, 78, 78))))
);
jDialog2Layout.setVerticalGroup(

jDialog2Layout.createParallelGroup(org.jdesktop.layout.GroupLayout.LEADING)
.add(jDialog2Layout.createSequentialGroup()
.add(28, 28, 28)

.add(jDialog2Layout.createParallelGroup(org.jdesktop.layout.GroupLayout.LEADI
NG)
.add(jDialog2Layout.createSequentialGroup()
.add(jButton7, org.jdesktop.layout.GroupLayout.DEFAULT_SIZE,
25, Short.MAX_VALUE)
.addPreferredGap(org.jdesktop.layout.LayoutStyle.RELATED)
.add(jButton8, org.jdesktop.layout.GroupLayout.DEFAULT_SIZE,
25, Short.MAX_VALUE)
.add(231, 231, 231))
.add(jDialog2Layout.createSequentialGroup()
.add(262, 262, 262)
.add(jButton9, org.jdesktop.layout.GroupLayout.DEFAULT_SIZE,
25, Short.MAX_VALUE))
.add(jDialog2Layout.createSequentialGroup()
.add(jLabel6)
.addPreferredGap(org.jdesktop.layout.LayoutStyle.RELATED)

.add(jDialog2Layout.createParallelGroup(org.jdesktop.layout.GroupLayout.BASELI
NE)

.add(jTextField6,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE,
org.jdesktop.layout.GroupLayout.DEFAULT_SIZE,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE)

.add(jTextField7,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE,
org.jdesktop.layout.GroupLayout.DEFAULT_SIZE,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE))

.add(34, 34, 34)

.add(jLabel8)

.addPreferredGap(org.jdesktop.layout.LayoutStyle.RELATED)

.add(jTextField8,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE,
org.jdesktop.layout.GrouplLayout.DEFAULT_SIZE,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE)

.add(148, 148, 148)

.add(jButton10,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE, 25,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE)))

.add(71, 71, 71))
)i

setDefaultCloseOperation(javax.swing.WindowConstants.EXIT_ON_CLOSE);
setTitle("Content Provider");

jTextField5.setEditable(false);

jTextField5.setText("Status:");

jMenul.setText("File");
jMenultem1l.setText("Make Stream");
jMenultem1l.addActionListener(new java.awt.event.ActionListener() {



public void actionPerformed(java.awt.event.ActionEvent evt) {
jMenultem1ActionPerformed(evt);

}
¥

jMenul.add(jMenultem1l);
jMenul.add(jSeparatorl);

jMenultem?2.setText("Exit");
jMenultem?2.addActionListener(new java.awt.event.ActionListener() {
public void actionPerformed(java.awt.event.ActionEvent evt) {
jMenultem2ActionPerformed(evt);

}
¥

jMenul.add(jMenultem?2);
jMenuBarl.add(jMenul);
setJMenuBar(jMenuBarl);

org.jdesktop.layout.GroupLayout layout = new
org.jdesktop.layout.GroupLayout(getContentPane());
getContentPane().setLayout(layout);
layout.setHorizontalGroup(
layout.createParallelGroup(org.jdesktop.layout.GroupLayout.LEADING)
.add(jTextField5, org.jdesktop.layout.GroupLayout.DEFAULT_SIZE, 792,
Short.MAX_VALUE)
)i
layout.setVerticalGroup(
layout.createParallelGroup(org.jdesktop.layout.GroupLayout.LEADING)
.add(layout.createSequentialGroup()

.addContainerGap(532, Short. MAX_VALUE)

.add(jTextField5, org.jdesktop.layout.GroupLayout.PREFERRED_SIZE,
org.jdesktop.layout.GroupLayout.DEFAULT_SIZE,
org.jdesktop.layout.GrouplLayout.PREFERRED_SIZE))

)i
setBounds(50, 10, 800, 600);
}// </editor-fold>

private void jButton8ActionPerformed(java.awt.event.ActionEvent evt) {

// JButton8--> It changes the value of the "connectFlag" to "false" so the
connection

// between ContentProvider and Distribution Server will close.

// The class "Connection" uses this variable.

connectFlag=false;
jTextField5.setText("Status: The Connection is closed...");

be



private void jList1MouseClicked(java.awt.event.MouseEvent evt) {

// When i click in the jListl all the information appears in the jTextFields.
// Takes the selection of the jListl , puts the selection in the Iterator
//and returns all the information from the hashmap.

int counter =-1;

Iterator listlter = lista.listIterator();

int selection=jListl.getSelectedIndex();

while (counter = selection){
tmpHash = (HashMap)listiter.next();
jTextFieldl.setText(""+tmpHash.get(1));
jTextField2.setText(""+tmpHash.get(2));
jTextField3.setText(""+tmpHash.get(3));
jTextField4.setText(""+tmpHash.get(4));
jComboBox2.setSelectedItem(tmpHash.get(6));
jTextField9.setText(""+tmpHash.get(5));
counter++;

b

b

private void jButton7ActionPerformed(java.awt.event.ActionEvent evt) {

// JButton "Connect" --> It makes a new Thread which makes a new class
(Connection) which
// connects the Provider with the Distribution Server.

Thread thrdConnect = new Thread(new Connection());
thrdConnect.start();

by

private void jButton9ActionPerformed(java.awt.event.ActionEvent evt) {
// JButton "Play" --> It sends the video.

Iterator listlterl = lista.listlterator(); // Listlterator is the pointer of the
ArrayList -->lista.
while(listIterl.hasNext()){ // Plays all the movies.
tmpHash = (HashMap)listlterl.next(); // Puts the next Listlterator's
element in tmpHash as HashMap.

// Multithreading! It needs 3 inputs Path,Ip,Port.
try {
// Makes a new class "Stream" which plays the files witl vic program.A
new thread is created for each file.
Thread thrdMulti = new Thread(new
Stream((String)tmpHash.get(1),(String)tmpHash.get(3),(String)tmpHash.get(4))
thrdMuilti.start();
jTextField5.setText("Status: The Video Stream is sending...");
}catch(NullPointerException e){
jTextField5.setText("Status: "+ e.getMessage());
b
b
¥



private void jButton10ActionPerformed(java.awt.event.ActionEvent evt) {
// JButton "Back" --> Goes to jDialogl.

jTextField5.setText("Status: "); //It clears the Status Bar.
jDialog2.setVisible(false);
jDialogl.setVisible(true);

by

private void jButton6ActionPerformed(java.awt.event.ActionEvent evt) {
// JButton "Next" --> Goes to jDialog2.

jTextField5.setText("Status: Set up the Connection...");
jDialogl.setVisible(false);
jDialog2.setBounds(160,160,500,500);
jDialog2.pack();
jDialog2.setVisible(true);

)

private void jButton5ActionPerformed(java.awt.event.ActionEvent evt) {
// JButton " Cancel" --> Deletes everything.

jTextField5.setText("Status: ");
lista.clear();
listModel.clear();
jListl.removeAll();
jDialogl.dispose();

b

private void jButton4ActionPerformed(java.awt.event.ActionEvent evt) {

// JButton "Remove" --> Removes an element both from the jListl and the
ArraylList --> lista.

if ( jListl.getSelectedIndex()== -1){ // If you dont select a value from
jListl an error message will show up.
JOptionPane.showMessageDialog(jDialogl,"Please select a movie from
the list.","List error",JOptionPane.ERROR_MESSAGE); }
else {
int tempSelection=jListl.getSelectedIndex();
listModel.removeElementAt(tempSelection);
lista.remove(tempSelection);
jTextField5.setText("Status: The selection was erased...");

b

private void jButton3ActionPerformed(java.awt.event.ActionEvent evt) {
// JButton "Create" --> Makes the xmlList and the stream.
String tempStr = ""; // xmlList uses the tempStr.

jTextField5.setText("Status: ");
Iterator listlter = lista.listIterator();



if (listIter.hasNext()== false)
// If no movie has been added then a showMessage will show up.

JOptionPane.showMessageDialog(jDialogl,"Please add a movie in the
list.","Warning",JOptionPane.WARNING_MESSAGE);

else {
while(listIter.hasNext()){ // Looks for added movies.
tmpHash = (HashMap)listIter.next(); // Uses the listlterator as
HashMap

// tempStr is used for the xmlList and collects all the tags-values in
one string.

tempStr=tempStr + "\n\t<Movie>";

tempStr=tempStr + "\n\t\t<Title>" + tmpHash.get(2) + "</Title>";

tempStr=tempStr + "\n\t\t<IP>" + tmpHash.get(3) + "</IP>";

tempStr=tempStr + "\n\t\t<IPPro>" + tmpHash.get(6) + "</IPPro>"

tempStr=tempStr + "\n\t\t<Port>" + tmpHash.get(4) + "</Port>";
tempStr=tempStr + "\n\t\t<ServiceID>" + tmpHash.get(5) +
"< /ServicelD>" ;
tempStr=tempStr + "\n\t</Movie>\n";
b

// Makes the List

try {
File outputFile = new File("..\\videoList.txt"); // Makes a txtfile.
FileWriter out = new FileWriter(outputFile);
// The file can be written by "out" which is FileWriter.

// Writes the tempStr to the videolist txtfile.The opening and closing

tags
//of the xml file will be added in DistributionServer.
out.write(tempStr);
out.close();
jTextField5.setText("Status: The List is ready...");
}catch (IOException ex){
jTextField5.setText("Status: " + ex.getMessage());
b
b
b

private void jMenultem2ActionPerformed(java.awt.event.ActionEvent evt) {
// JMenultem "Exit" --> The application closes.
setVisible(false);
dispose();
b
private void jButton2ActionPerformed(java.awt.event.ActionEvent evt) {

// JButton "ADD" --> Adds elements to JList1.

jTextField5.setText("Status: ");



Map map = new HashMap(); // Puts values in the Map.
map.put(l,jTextFieldl.getText());
map.put(2,jTextField2.getText());
map.put(3,jTextField3.getText());
map.put(4,jTextField4.getText());
map.put(5,jTextField9.getText());
map.put(6,jComboBox2.getSelectedItem());

lista.add(map);
// Puts the Map in the ArrayList -->lista which controls the Map's elements
dynamically.

// Puts the value Title in the jList1

listModel.addElement("--- " + jTextField2.getText()+ " ---");
// Adds elements to the ListModel.
jListl.setModel(listModel); // Sets the ListModel
in the jList1.
jTextFieldl.setText(""); // All the jTextFields
are cleared.

jTextField2.setText("");
jTextField3.setText("");
jTextField5.setText("Status: The Video file was added...");

by

private void jButtonlActionPerformed(java.awt.event.ActionEvent evt) {
// JButton "Browse" --> selects the video file and returns the path.

// It makes the filter for specific files.
javax.swing.filechooser.FileFilter filter = new
javax.swing.filechooser.FileFilter() {
public boolean accept(File f) {
return f.isDirectory() // Returns the Directory path if the file
ends with these endings.
|| f.getName().toLowerCase().endsWith(".avi")
|| f.getName().toLowerCase().endsWith(".mpg")
|| f.getName().toLowerCase().endsWith(".mpeg")
|| f.getName().toLowerCase().endsWith(".wmv")
|| f.getName().toLowerCase().endsWith(".mov");
b
public String getDescription() { // In this dialog "Movie Files" is
displayed.
return "Movie Files";
b
b

jFileChooserl.setFileFilter(filter);

jFileChooserl.showOpenDialog(this);

fileName=""+jFileChooserl.getSelectedFile(); // Returns the file's
path.

jTextFieldl.setText(fileName);

b



private void jMenultem1ActionPerformed(java.awt.event.ActionEvent evt) {
// JMenultem1 "Make Stream" --> It shows the jDialogl.

// Finds all the active network interfaces and display them in the
jComboBox2.
// The Content's Provider IP is needed for the xmlList.
try {
tmp1l =
InetAddress.getAlIByName(InetAddress.getLocalHost().getHostName());
for (inti = 0; i < tmpl.length; i++) {
String s;
s=tmp1l[i].toString();
String[] t=null;
t = s.split("/");
jComboBox2.addItem(t[1]);
b
} catch (UnknownHostException ex) {
jTextField5.setText("Status: " + ex.getMessage());
>

jTextField5.setText("Status: Make the video list...");
jDialogl.setBounds(160,160,500,500);
jDialogl.pack();
jDialogl.setVisible(true);

b

/**
* @param args the command line arguments
*/
public static void main(String args[]) {
java.awt.EventQueue.invokelater(new Runnable() {
public void run() {
new Provider().setVisible(true);
b
1)
¥

// Variables declaration - do not modify
private javax.swing.JButton jButtonl;
private javax.swing.JButton jButton10;
private javax.swing.JButton jButton2;
private javax.swing.JButton jButton3;
private javax.swing.JButton jButton4;
private javax.swing.JButton jButton5;
private javax.swing.JButton jButton6;
private javax.swing.JButton jButton7;
private javax.swing.JButton jButton8;
private javax.swing.JButton jButton9;
private javax.swing.JComboBox jComboBox2;
private javax.swing.JDialog jDialogi;
private javax.swing.JDialog jDialog2;
private javax.swing.JLabel jLabell;
private javax.swing.JLabel jLabel2;
private javax.swing.JLabel jLabel3;
private javax.swing.JLabel jLabel4;
private javax.swing.JLabel jLabel5;
private javax.swing.JLabel jLabel6;
private javax.swing.JLabel jLabel7;
private javax.swing.JLabel jLabel8;



private javax.swing.JList jList1;

private javax.swing.JMenu jMenul;

private javax.swing.JMenuBar jMenuBar1l;

private javax.swing.JMenultem jMenultem1;

private javax.swing.JMenultem jMenultem?2;

private javax.swing.JScrollPane jScrollPanel;

private javax.swing.JSeparator jSeparatorl;

protected javax.swing.JTextField jTextFieldl;

protected javax.swing.JTextField jTextField2;

protected javax.swing.JTextField jTextField3;

protected javax.swing.JTextField jTextField4;

protected static javax.swing.JTextField jTextField5;

protected static javax.swing.JTextField jTextField6;

protected static javax.swing.JTextField jTextField7;

protected static javax.swing.JTextField jTextFieldS;

protected javax.swing.JTextField jTextField9;

// End of variables declaration

private String fileName; // JDialog's "Browse" result.

// First puts the values in the listModel and then the listModel in the jList1.
private DefaultListModel listModel= new DefaultListModel();

private Thread thrdMulti; // This thread is used for the multicast.
private java.util.List lista = new ArrayList();

// Dynamic administration of the movies.

final JFileChooser jFileChooserl = new JFileChooser(); // It is used for Path.
private HashMap tmpHash;

protected static Thread thrdConnect; // This thread is used for the connection.
protected static boolean connectFlag=true;

// while connectFlag is true the connection between DS,CP is alive.

private InetAddress[] tmp1;

package ContentProvider;

import java.
import java.
.io.FileInputStream;

import java

import java.
import java.
import java.
import java.
import java.

/*

io.BufferedInputStream;
io.File;

io.FileNotFoundException;
io.IOException;
io.OutputStream;
net.Socket;
net.UnknownHostException;

* Connection.java
* Created on 5 January 2007.

*/

/**
*

* @author DIMITRIS PAPADOGIANNIS

*/



public class Connection implements Runnable {

/**

* Creates a new instance of Connection

3

*This class creates a connection between Content Provider and Distribution
Server in order to send the

*file "videoList.txt" which contains all the information about the multimedia
content.After the file arrives

*the connection closes and after specific time(user determines it) it connects
again automatically in order to send

*the updated file.If there aren't any changes in the file it will send the
previous.

3

*/

public Connection() {

¥

public void run() {

while ( Provider.connectFlag==true){
try {
// New Socket(Ip,Port).
sConnection = new
Socket(Provider.jTextField6.getText(),Integer.parselnt(Provider.jTextField7.getTe

xt()));
Provider.jTextField5.setText("Status: The Connection was
established...");

} catch (UnknownHostException ex) {
Provider.jTextField5.setText("Status: Error...1" + ex.getMessage());
break;

} catch (IOException ex) {

Provider.jTextField5.setText("Status: Error...2" + ex.getMessage());
break;

b

// sendfile

File xmlFile = new File ("..\\videoList.txt"); // Finds the file.

byte [] tempArray = new byte [(int)xmlFile.length()+1];

// Makes a temp array with the file's length.
FileInputStream fis = null;

try {
fis = new FileInputStream(xmlFile);

// Puts the file into InputStream.
BufferedInputStream bis = new BufferedInputStream(fis);
// Puts the InputStream into Buffer.
bis.read(tempArray,0,tempArray.length);
// Reads the file.
OutputStream os = null;
os = sConnection.getOutputStream();
// Sends the file.
os.write(tempArray,0,tempArray.length);
// Makes the file.
os.flush();
os.close(); // Closes the file.
Provider.jTextField5.setText("Status: The List was sent...");



// Agrument in milliseconds.
//1 sec =1000 ms *60 ms = 60000 ms = 1 min
//Determine the reconnect time.It will send the file again.

Provider.thrdConnect.sleep(Integer.parselnt(Provider.jTextField8.getText())*600
00);

if(Provider.connectFlag==false){

sConnection.close();
Provider.jTextField5.setText("Status: Connection is closed...");

} catch (FileNotFoundException ex) {
Provider.jTextField5.setText("Status: Error...3" + ex.getMessage());

} catch (IOException ex) {
Provider.jTextField5.setText("Status: Error...4" + ex.getMessage());

} catch (InterruptedException ex) {
Provider.jTextField5.setText("Status: Error...5" + ex.getMessage());
b

b
b

private Socket sConnection;

by

package ContentProvider;

/*

* Stream.java
b3

* Created on 5 December 2006
*/

import java.io.IOException;

/**
X

* @author DIMITRIS PAPADOGIANNIS
b3

*This class creates a new process in order to open the VLC program.VLC will
send the multimedia content as Trasport stream via multicast.

*The arguments which VLC needs are:The path of the file, The IP address and
the Port. ttl is 10.Warning:the vilc program must be intalled

*in specific directory."C:\Program Files\VideoLAN\VLC"

*/



public class Stream implements Runnable {
Stream(String a ,String b ,String c){
//Connects the arguments with local Strings

vicPath=a;
viclp=b;
vicPort=c;

b
public void run(){

ProcessBuilder tmp = new ProcessBuilder( ); //New Process

try {
//tmp.command(program,arguments). program = VLC (path) , VLC
arguments to play the video(vic command line).

tmp.command("C:\\Program Files\\VideoLAN\\VLC\\vic" , " " + vlcPath
+
ll\ll \Il__
sout=#duplicate{dst=display,dst=std{access=udp,mux=ts,dst=\"\"" + viclp +
ll\ll\ll:\ll\llll + V|CPOrt+ ll\ll\ll}} __t” 10");
tmp.start();

} catch(IOException ex) {
Provider.jTextField5.setText("Status: " + ex.getMessage());

b
b
private String vicPath , vicIp , vicPort;

b

EEunnpeTnTAC AIGVOMRAG

package Server;

import java.awt.Component;

import java.io.File;

import java.io.FileReader;

import java.io.FileWriter;

import java.io.IOException;

import java.net.InetAddress;

import java.net.NetworklInterface;
import java.net.ServerSocket;

import java.net.SocketException;
import java.net.UnknownHostException;



import java.util.ArrayList;
import java.util.Enumeration;
import java.util.HashMap;
import java.util.Iterator;

import javax.swing.JOptionPane;

/*

* DServer.java
3

* Created on 14 January 2007.
*/

/**

k3

* @author DIMITRIS PAPADOGIANNIS
*/

public class DServer extends javax.swing.JFrame {

/**

* Creates new form DServer

b3

*This class administrates the incoming connections.Collects the Providers' files
and makes a final xml file

*with all the movies.Also searchs for the availiable network inteface to
establish the ip forwarding in order to send the

*ip traffic into the Amber.

*/

public DServer() {

initComponents();

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() {
jDialogl = new javax.swing.JDialog();
jScrollPanel = new javax.swing.JScrollPane();
jListl = new javax.swing.JList();
jButton2 = new javax.swing.JButton();
jButton3 = new javax.swing.JButton();
jLabell = new javax.swing.JLabel();
jSeparator2 = new javax.swing.JSeparator();
jLabel2 = new javax.swing.JLabel();
jTextField2 = new javax.swing.JTextField();
jTextFieldl = new javax.swing.JTextField();
jMenuBarl = new javax.swing.JMenuBar();
jMenul = new javax.swing.JMenu();
jMenultem1 = new javax.swing.JMenultem();

jDialogl.setDefaultCloseOperation(javax.swing.WindowConstants.DISPOSE_ON_C
LOSE);



jDialogl.setTitle("Providers");

jDialogl.setResizable(false);

jScrollPanel.setPreferredSize(new java.awt.Dimension(260, 140));
jListl.setRequestFocusEnabled(false);
jScrollPanel.setViewportView(jListl);

jButton2.setText("Start");
jButton2.setToolTipText("Open The Connection");
jButton2.setPreferredSize(new java.awt.Dimension(70, 20));
jButton2.addActionListener(new java.awt.event.ActionListener() {
public void actionPerformed(java.awt.event.ActionEvent evt) {
jButton2ActionPerformed(evt);
b
1)

jButton3.setText("Close");
jButton3.setToolTipText("Close The Connection");
jButton3.setPreferredSize(new java.awt.Dimension(70, 20));
jButton3.addActionListener(new java.awt.event.ActionListener() {
public void actionPerformed(java.awt.event.ActionEvent evt) {
jButton3ActionPerformed(evt);
b
1)

jLabell.setText("The list of connected Providers");
jLabel2.setText("Time to make xml (Min):");

jTextField2.setToolTipText("Determines the time which the program will
make the final xml file.");

org.jdesktop.layout.GroupLayout jDialoglLayout = new
org.jdesktop.layout.GroupLayout(jDialogl.getContentPane());

jDialogl.getContentPane().setLayout(jDialoglLayout);

jDialoglLayout.setHorizontalGroup(

jDialoglLayout.createParallelGroup(org.jdesktop.layout.GroupLayout.LEADING)
.add(jDialoglLayout.createSequentialGroup()
.addContainerGap()

.add(jDialoglLayout.createParallelGroup(org.jdesktop.layout.GroupLayout.LEADI
NG)
.add(jDialoglLayout.createSequentialGroup()

.add(jScrollPanel,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE, 300,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE)

.addPreferredGap(org.jdesktop.layout.LayoutStyle.RELATED,
153, Short. MAX_VALUE)

.add(jDialoglLayout.createParallelGroup(org.jdesktop.layout.GroupLayout. TRAILI
NG)

.add(jDialoglLayout.createParallelGroup(org.jdesktop.layout.GroupLayout.LEADI
NG)

.add(jButton3,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE, 100,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE)



.add(jButton2,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE, 100,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE))

.add(jLabel2)

.add(jTextField2,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE, 70,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE)))

.add(jLabell))
.add(24, 24, 24))
.add(jSeparator2, org.jdesktop.layout.GroupLayout.DEFAULT_SIZE, 600,
Short.MAX_VALUE)
)i
jDialoglLayout.setVerticalGroup(

jDialoglLayout.createParallelGroup(org.jdesktop.layout.GroupLayout.LEADING)
.add(jDialog1Layout.createSequentialGroup()
.add(26, 26, 26)
.add(jLabell)
.addPreferredGap(org.jdesktop.layout.LayoutStyle.RELATED)

.add(jDialoglLayout.createParallelGroup(org.jdesktop.layout.GroupLayout.LEADI
NG)

.add(jScrollPanel,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE, 270,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE)

.add(jDialoglLayout.createSequentialGroup()

.add(jButton2,
org.jdesktop.layout.GrouplLayout.PREFERRED_SIZE, 25,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE)

.addPreferredGap(org.jdesktop.layout.LayoutStyle.RELATED)

.add(jButton3,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE, 25,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE)

.add(59, 59, 59)

.add(jLabel2)

.addPreferredGap(org.jdesktop.layout.LayoutStyle.RELATED)

.add(jTextField2,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE,
org.jdesktop.layout.GroupLayout.DEFAULT_SIZE,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE)))

.add(46, 46, 46)

.add(jSeparator2, org.jdesktop.layout.GroupLayout.PREFERRED_SIZE,
10, org.jdesktop.layout.GroupLayout.PREFERRED_SIZE)

.addContainerGap(228, Short.MAX_VALUE))

)

setDefaultCloseOperation(javax.swing.WindowConstants.EXIT_ON_CLOSE);
setTitle("Distribution Server");
jTextFieldl.setEditable(false);
jTextFieldl.setText("Status:");

jMenul.setText(" Administration");
jMenultem1.setText("Providers");
jMenultem1l.addActionListener(new java.awt.event.ActionListener() {
public void actionPerformed(java.awt.event.ActionEvent evt) {
jMenultem1ActionPerformed(evt);

b



1)
jMenul.add(jMenultem1l);

jMenuBarl.add(jMenul);
setJMenuBar(jMenuBarl);

org.jdesktop.layout.GroupLayout layout = new
org.jdesktop.layout.GroupLayout(getContentPane());
getContentPane().setLayout(layout);
layout.setHorizontalGroup(
layout.createParallelGroup(org.jdesktop.layout.GroupLayout.LEADING)
.add(org.jdesktop.layout.GroupLayout.TRAILING, jTextFieldl,
org.jdesktop.layout.GrouplLayout.DEFAULT_SIZE, 892, Short.MAX_VALUE)

U

layout.setVerticalGroup(
layout.createParallelGroup(org.jdesktop.layout.GroupLayout.LEADING)
.add(layout.createSequentialGroup()
.addContainerGap(632, Short.MAX_VALUE)
.add(jTextField1, org.jdesktop.layout.GroupLayout.PREFERRED_SIZE,

org.jdesktop.layout.GroupLayout.DEFAULT_SIZE,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE))

)
setBounds(50, 10, 900, 700);
}// </editor-fold>

private void jButton3ActionPerformed(java.awt.event.ActionEvent evt) {

// JButton " Close" --> It closes the ServerSocket of Providers.

flagP=false;

try {
serverP.close();

} catch (IOException ex) {
jTextFieldl.setText("Status: "+ ex.getMessage());

b

//Stops forwarding by giving argument 0 in smcroute.

Thread thrdForward =new Thread(new
ForwardingDS((String)null,(String)null,0));
thrdForward.start();

be

private void jButton2ActionPerformed(java.awt.event.ActionEvent evt) {

// JButton "Start" --> It opens a connection for the Providers.

// Firstly finds all the available interfaces and then shows them in a
JOptionPane in which user selects the inteface.

// Two Threads will start.The first for the Providers and the second for the xml

file.

jTextFieldl.setText("Status: Searching for availiable interfaces...");
flagP=true;
Enumeration e,f;

try {



int ni = 0;
e = NetworklInterface.getNetworkInterfaces(); //Finds the avaliable
network Interfaces.
while (e.hasMoreElements()) {
f = ((NetworklInterface)e.nextElement()).getInetAddresses();
//Takes the InetAddress of the Interfaces.
while (f.hasMoreElements()) {
((InetAddress)f.nextElement()).getHostName();

++ni;
b
b
in = new InetAddress[ni];
ni = 0;

e = NetworklInterface.getNetworkInterfaces();
while (e.hasMoreElements()) {
f = ((NetworklInterface)e.nextElement()).getInetAddresses();
while (f.hasMoreElements())
in[ni++] = (InetAddress)f.nextElement();
b
for (inti = 0; i < in.length; i++) {
in[i].getCanonicalHostName();

} catch (SocketException ex) {
jTextFieldl.setText("Status: "+ ex.getMessage());

by

//Opens a JOptionPane Dialog.

InetAddress value=(InetAddress)JOptionPane.showInputDialog

(null,"Select the Network
Interface","Interface",JOptionPane.INFORMATION_MESSAGE,null,in,in[0]);

//Starts a thread for the connection with Providers.

Thread threadP = new Thread(new ProviderConnection(jListl)); //The
jListl argument used for change the jList1l from another class.

threadP.start();

//Starts a thread for the xml file.Finds the file,puts the closing tags and
copy into another file.

Thread threadRead= new Thread(new MakeXml());

threadRead.start();

be

private void jMenultem1ActionPerformed(java.awt.event.ActionEvent evt) {

// JMenultem " Providers" --> opens the jDialogl and operates the
connections of the Providers.

jDialogl.setBounds(30,30,600,600);
jDialogl.setVisible(true);

//Starts the smcroute.

Thread thrdForward =new Thread(new
ForwardingDS((String)null,(String)null, 1));

thrdForward.start();

by



protected static void copyFile(File inputFile,File outputFile) throws Exception {
//Copies a file into another one.

FileReader in = new FileReader(inputFile);
FileWriter out = new FileWriter(outputFile);
int c;

while ((c = in.read()) !'= -1)
out.write(c);

in.close();
out.close();

b

protected static void readList(){

//Reads the finalXmlList.xmlI.If a movie doesnt exist anymore
//this method deletes it from the list.Otherwise it starts forwarding.

Iterator listIter = lista.listIterator();
while(listIter.hasNext()){
tmpHash = (HashMap)listiter.next();
if (tmpHash.get(3)=="false"){
Thread thrdForward =new Thread(new
ForwardingDS((String)tmpHash.get(1),(String)tmpHash.get(2),-1));
thrdForward.start();
lista.remove(tmpHash);
Yelse{
Thread thrdForward =new Thread(new
ForwardingDS((String)tmpHash.get(1),(String)tmpHash.get(2),2));
thrdForward.start();
b

b
b
/**
* @param args the command line arguments
*/
public static void main(String args[]) {
java.awt.EventQueue.invokelLater(new Runnable() {
public void run() {
new DServer().setVisible(true);

¥
¥

// Variables declaration - do not modify
private javax.swing.JButton jButton2;
private javax.swing.JButton jButton3;
private javax.swing.JDialog jDialogl;
private javax.swing.JLabel jLabell;
private javax.swing.JLabel jLabel2;
private javax.swing.JList jList1;



private javax.swing.JMenu jMenul;
private javax.swing.JMenuBar jMenuBarl;
private javax.swing.JMenultem jMenultem1;
private javax.swing.JScrollPane jScrollPanel;
private javax.swing.JSeparator jSeparator2;
protected static javax.swing.JTextField jTextFieldl;
protected static javax.swing.JTextField jTextField2;
// End of variables declaration
protected static boolean flagP=true;
Distribution Server and Content Provider.
protected static boolean flagSend=true;
protected static Thread threadRead;

// Uses for the connection between

protected static ServerSocket serverP = null;

Distribution

Server.

protected static InetAddress value;

private InetAddress[] in;
protected static java.util.List lista = new ArrayList();

administration of the movies.
private static HashMap tmpHash;

by

* ProviderConnection.java

*

* Created on 19 January 2007.

X

*/

package Server;

import java.
import java.
import java.
import java.
import java.
import java.
import java.
import java.
import java.
import java.
import java.

io.BufferedOutputStream;
io.BufferedWriter;
io.FileNotFoundException;
io.FileOutputStream;
io.FileWriter;
io.IOException;
io.InputStream;
net.InetAddress;
net.ServerSocket;
net.Socket;
net.UnknownHostException;

import javax.swing.DefaultListModel;
import javax.swing.JList;

/**
*

* @author DIMITRIS PAPADOGIANNIS

X

//The ServerSocket of the

//Table with all the availiable IP Address.
// Dynamic



*This class creates connections between Server and Provider(Server side).Also
receives the files.

*/

public class ProviderConnection implements Runnable{ //Makes the
connection between Server and Provider.

/**
* Creates a new instance of ProviderConnection
*/
public ProviderConnection(JList tmp) { //The argument jList
uses for administration of the list.
jListP=tmp;
b4

public void run(){
try{
DServer.serverP = new ServerSocket(4444,10,DServer.value);
//0pens a new ServerSocket(Port,Max providers,interface)
}catch(IOException e){
DServer.jTextFieldl.setText("Status: "+ e.getMessage());

b
while (DServer.flagP==true) {
DServer.jTextFieldl.setText("Status: Waiting...");
Socket providerSocket = null;
try {
providerSocket = DServer.serverP.accept(); //Accepts the
Provider.

//Shows the properties of Provider in the jListl.
if (providerSocket!=null){
DServer.jTextFieldl.setText("Status: Accepted connection : " +
providerSocket);
listModelSP.addElement("---" + providerSocket);
jListP.setModel(listModelSP);
b
else
break;

//Makes a file in which all the Proiders' files will be copy.
//Writes the initial tags.
BufferedWriter out = new BufferedWriter(new
FileWriter("../xmlList.xmlI"));
out.write("<?xml version=\"1.0\" encoding=\"IS0O-8859-
1\"?>\n<Catalog>\n");
out.close();
} catch (IOException ex) {
DServer.jTextFieldl.setText("Status: "+ ex.getMessage());

by

int filesize=6022386; // filesize temporary hardcoded
int bytesRead = 0;
int current = 0;

// Receives Providers' file and put it in the xmlList.xml file.
byte [] tempArray = new byte [filesize];
InputStream is = null;



try {
is = providerSocket.getInputStream(); //Reads the inputStream

FileOutputStream fos = null;
fos = new FileOutputStream("../xmlList.xml",true);

BufferedOutputStream bos = new BufferedOutputStream(fos);

bytesRead = is.read(tempArray,0,tempArray.length);
current = bytesRead;

while (bytesRead > -1) { //Writes into the
file.
bytesRead = is.read(tempArray, current, (tempArray.length-
current));
current += bytesRead;
bos.write(tempArray, 0 , current);
b
bos.close();
} catch (FileNotFoundException ex) {
DServer.jTextFieldl.setText("Status: "+ ex.getMessage()); ;
} catch (IOException ex) {
DServer.jTextFieldl.setText("Status: "+ ex.getMessage());
b
b
b

private DefaultListModel listModelSP= new DefaultListModel();

//Name listModel Server for the Providers.
private JList jListP; // jlist for the Providers.
private BufferedWriter out;

* MakeXml.java
*

* Created on 8 February 2007.

X

*/
package Server;

import java.io.BufferedInputStream;
import java.io.BufferedWriter;

import java.io.File;

import java.io.FileInputStream;
import java.io.FileNotFoundException;
import java.io.FileWriter;

import java.io.IOException;

import java.io.OutputStream;



import java.util.ArrayList;

import java.util.HashMap;

import java.util.Iterator;

import java.util.Map;

import javax.xml.parsers.DocumentBuilder;
import javax.xml.parsers.DocumentBuilderFactory;
import org.w3c.dom.Document;

import org.w3c.dom.Element;

import org.w3c.dom.Node;

import org.w3c.dom.NodelList;

import org.xml.sax.SAXException;

import org.xml.sax.SAXParseException;

/**

X

* @author DIMITRIS PAPADOGIANNIS
*/

public class MakeXml implements Runnable{

/**

* Creates a new instance of MakeXml

b3

*This class makes the xml file by puting the opening and the closing xml tags
into the file.

*Also copies the file into another file in order to use it again. The new file is
read and

*put their contents in an ArrayList.After that the ArraylList is read and start
the forwarding

*/

public MakeXml() {

b

public void run() {
while(DServer.flagP=true){

try {
//Takes the temp file by specific time in minutes 60000milliseconds =

1Min

DServer.threadRead.sleep(Integer.parselnt(DServer.jTextField2.getText())*6000
0);
} catch (InterruptedException ex) {
DServer.jTextFieldl.setText("Status: "+ ex.getMessage());
b

// Closes the xml temp file.
try {
BufferedWriter out = new BufferedWriter(new
FileWriter("../xmlList.xml",true));
out.write("\n</Catalog>");
out.close();
}catch(IOException e){
DServer.jTextFieldl.setText("Status: "+ e.getMessage());

b
//Copies the temp file into a final file.This file is taken by the Users.

try {



DServer.copyFile(new File("../xmlList.xml"),new
File("../finalXmlList.xmI"));

} catch (Exception ex) {
DServer.jTextFieldl.setText("Status: "+ ex.getMessage());
by

Thread sendXml= new Thread(new SendXml());
sendXml.start();

//Makes the new temp File
try {
BufferedWriter out = new BufferedWriter(new
FileWriter("../xmlList.xml"));
out.write("<?xml version=\"1.0\" encoding=\"IS0-8859-
1\"?>\n<Catalog>\n");
out.close();
}catch(IOException e){
DServer.jTextFieldl.setText("Status: "+ e.getMessage());
b
b
//The following code reads a xml file.Finds the values by the appropriate
tags.
//Reads every tag and in every movie starts a new thread in order to start
routing.
try {

DocumentBuilderFactory docBuilderFactory =
DocumentBuilderFactory.newlInstance();

DocumentBuilder docBuilder = docBuilderFactory.newDocumentBuilder();

Document doc = docBuilder.parse (new File("../finalXmlList.xmI"));

// normalize text representation

doc.getDocumentElement ().normalize ();
doc.getDocumentElement().getNodeName();

NodelList listOfPersons = doc.getElementsByTagName("Movie");
int totalPersons = listOfPersons.getLength();

movies = new String[20][2];
inti =0;

for(int s=0; s<listOfPersons.getLength() ; s++){
Node firstPersonNode = listOfPersons.item(s);
if(firstPersonNode.getNodeType() == Node.ELEMENT_NODE){
Map map = new HashMap();
Element firstPersonElement = (Element)firstPersonNode;
//Gets the elements by specific tag name.
NodelList titleList =

firstPersonElement.getElementsByTagName("Title");
Element titleElement = (Element)titleList.item(0);



NodelList textTitleList = titleElement.getChildNodes();
((Node)textTitleList.item(0)).getNodeValue().trim();

NodelList ipList = firstPersonElement.getElementsByTagName("IP");

Element ipElement = (Element)ipList.item(0);

NodelList textIpList = ipElement.getChildNodes();
((Node)textIpList.item(0)).getNodeValue().trim();

NodelList portList =
firstPersonElement.getElementsByTagName("Port");
Element portElement = (Element)portList.item(0);

NodelList textPortList = portElement.getChildNodes();
((Node)textPortList.item(0)).getNodeValue().trim();

Nodelist idList =
firstPersonElement.getElementsByTagName("ServiceID");
Element idElement = (Element)idList.item(0);

NodelList textldList = idElement.getChildNodes();
((Node)textIdList.item(0)).getNodeValue().trim();

NodelList ipProList =
firstPersonElement.getElementsByTagName("IPPro");
Element ipProElement = (Element)ipProList.item(0);

NodelList textIPProList = ipProElement.getChildNodes();
((Node)textIPProList.item(0)).getNodeValue().trim();

//Collects the values of IP,IP_Provider in order to use them as
arguments in the Smcroute(routing in Linux).

map.put(1,((Node)textlpList.item(0)).getNodeValue().trim());

map.put(2,((Node)textIPProList.item(0)).getNodeValue().trim());

map.put(3,true);

movies[i][0] = ((Node)textlIpList.item(0)).getNodeValue().trim();

movies[i][1] =
((Node)textIPProList.item(0)).getNodeValue().trim();

Iterator listIlterl = DServer.lista.listIterator();

//Checks if the movie has already existed in list.
while(listIterl.hasNext()){

tmpHashl = (HashMap)listiterl.next();

if(tmpHash1l.get(1)==map.get(1) &&

tmpHashl.get(2)==map.get(2)){
map.put(3,false);

b

b

//1f the movie doesnt exist,puts it into the map.
if(map.get(3)=="true")



DServer.lista.add(map);

}//end of if clause
i++;
}//end of for loop with s var

}catch (SAXParseException err) {

DServer.jTextField1l.setText("Status: " +"** Parsing error" + ", line "
+ err.getLineNumber () + ", uri " + err.getSystemlId ());

DServer.jTextFieldl.setText("Status: " + err.getMessage ());

}catch (SAXException e) {
Exception x = e.getException ();
((x == null) ? e : x).printStackTrace ();

}catch (Throwable t) {
DServer.jTextFieldl.setText("Status: " +t.getMessage());

b

//Checks if a movie doesnt exist anymore.If exists --> true else --> false.
Iterator listlter2 = DServer.lista.listIterator();
while(listIter2.hasNext()){

tmpHash2 = (HashMap)listlter2.next();

for (inti = 0; i < movies.length; i++) {

if((tmpHash2.get(1)==movies[i][0]) &&
tmpHash2.get(2)==movies[i][1])<{
tmpHash2.put(3,true);
break;
} else
tmpHash2.put(3,false);

b

DServer.readList(); //Reads the list and administrates the elements.Only
the files with true will be forwarding.
b
private HashMap tmpHash1;
private HashMap tmpHash2;
private String[][] movies;

be




/*

* SendXml.java
b3

* Created on 9 March 2007

*

*/
package Server;

import java.io.BufferedInputStream;
import java.io.File;

import java.io.FileInputStream;
import java.net.DatagramPacket;
import java.net.InetAddress;

import java.net.MulticastSocket;

/**

*

* @author DIMITRIS PAPADOGIANNIS
*/

public class SendXml implements Runnable{

/** Creates a new instance of SendXml
* This class sends the xml file via multicast in specific port */
public SendXml() {

try {
FileInputStream fis;

File xmlFile = new File ("../finalXmlList.xml"); //find the
file.

byte [] tempArray = new byte [(int)xmlFile.length()]; //Makes a
temp array with the file's length.

fis = new FileInputStream(xmilFile); //Puts the file
into InputStream.

BufferedInputStream bis = new BufferedInputStream(fis); //Puts
the InputStream into Buffer.

bis.read(tempArray,0,tempArray.length); //Reads the
file.

sock = new MulticastSocket();

pack = new DatagramPacket( tempArray, tempArray.length,

InetAddress.getByName( IPM_ADDRESS ), IPM_PORT );
} catch( Exception e ) {

DServer.jTextFieldl.setText("Status: Exception in creating socket or

packet: "

+ e.getMessage() );
}
¥

public void run() {



try {
sock.setTimeTolLive(10);

sock.send( pack ); //sends the file as udp packets.

DServer.jTextFieldl.setText("Status: XmilList sent." );
} catch( Exception e ) {

DServer.jTextFieldl.setText("Status: Exception in sending packet: "

+ e.getMessage() );

b
b

/** Port to use for IP Multicast sending. */

public static final int IPM_PORT = 5678;

/** Address to use for IP Multicast sending. */

public static final String IPM_ADDRESS = "224.2.2.1";

/** Time to wait between sending messages, in milliseconds. */
public static final int SLEEP_MILLISECS = 10000;

/** UDP Socket object to use for networking. */

private MulticastSocket sock;

/** UPD Packet object to use for sending message. */

private DatagramPacket pack;

/*
*

*
*
*

ForwardingDS.java

Created on 27 March 2007.

*/

package Server;

import java.io.IOException;
import java.net.ServerSocket;

/**

b3
b3

@author DIMITRIS PAPADOGIANNIS

*/

public class ForwardingDS implements Runnable{

/**
* Creates a new instance of ForwardingDS
*This class administrates the routing.Uses the smcroute.
*/
public ForwardingDS(String a, String b, int ¢) {
ipMulti= a;
ipPro =b;
smcroute=c;

b

public void run() {
ProcessBuilder tmp = new ProcessBuilder( ); //New Process



try {
//tmp.command(program,arguments). program = smcroute (routing in

Linux) , Smcroute routing arguments.
if(smcroute==1){
tmp.command("/usr/sbin/smcroute","-d"); //Starts Routing.
tmp.start();
b

if(smcroute==2){
tmp.command("/usr/sbin/smcroute" ,"-a","eth0",
ipPro,ipMulti,"eth1");  //Starts the specific route.
tmp.start();

by

if(smcroute==0){
tmp.command("/usr/sbin/smcroute”,"-k"); //Closes Routing.
tmp.start();

b

if(smcroute==-1){
tmp.command("/usr/sbin/smcroute”, "-r","eth0", ipPro,ipMulti);
//Stops the specific route.
tmp.start();
b

} catch(IOException ex) {
DServer.jTextFieldl.setText("Status: "+ ex.getMessage());
b
b
private String ipMulti;
private String ipPro;
private int smcroute;

b

CMN

package CMN;

import java.io.BufferedInputStream;
import java.io.BufferedOutputStream;
import java.io.File;

import java.io.FileInputStream;
import java.io.FileNotFoundException;
import java.io.FileOutputStream;
import java.io.FileReader;

import java.io.FileWriter;



import java.
import java.
import java.
import java.
import java.
import java.
import java.
import java.
import java.
import java.

import java

io.IOException;
io.InputStream;
i0.OutputStream;
net.InetAddress;
net.NetworkInterface;
net.ServerSocket;
net.Socket;
net.SocketException;
net.UnknownHostException;
util.ArrayList;
.util.Enumeration;

import javax.swing.JOptionPane;

import javax.xml.parsers.DocumentBuilder;

import javax.xml.parsers.DocumentBuilderFactory;
import org.w3c.dom.Document;

import org.w3c.dom.Element;

import org.w3c.dom.Node;

import org.w3c.dom.NodelList;

import org.xml.sax.SAXException;

import org.xml.sax.SAXParseException;

/*
* CMN.java

*

* Created on 14 December 2007.
*/

/**

*

* @author DIMITRIS PAPADOGIANNIS
*/

public class CMN extends javax.swing.JFrame {

/**
* Creates new form CMN

*/

public CMN() {
initComponents();

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() {

jDialogl = new javax.swing.JDialog();

jScrollPanel = new javax.swing.JScrollPane();

jListl = new javax.swing.JList();

jButton2 = new javax.swing.JButton();

jButton3 = new javax.swing.JButton();

jButton4 = new javax.swing.JButton();



jButton5 = new javax.swing.JButton();
jLabell = new javax.swing.JLabel();
jSeparator2 = new javax.swing.JSeparator();
jDialog2 = new javax.swing.JDialog();
jLabel2 = new javax.swing.JLabel();
jScrollPane2 = new javax.swing.JScrollPane();
jList2 = new javax.swing.JList();

jButton7 = new javax.swing.JButton();
jButton8 = new javax.swing.JButton();
jButton9 = new javax.swing.JButton();
jSeparatorl = new javax.swing.JSeparator();
jDialog3 = new javax.swing.JDialog();
jButtonll = new javax.swing.JButton();
jTextField2 = new javax.swing.JTextField();
jTextField3 = new javax.swing.JTextField();
jLabel3 = new javax.swing.JLabel();

jLabel4 = new javax.swing.JLabel();
jButton12 = new javax.swing.JButton();
jLabel5 = new javax.swing.JLabel();
jTextField4 = new javax.swing.JTextField();
jTextFieldl = new javax.swing.JTextField();
jMenuBarl = new javax.swing.JMenuBar();
jMenul = new javax.swing.JMenu();
jMenultem1 = new javax.swing.JMenultem();
jMenultem2 = new javax.swing.JMenultem();

jDialogl.setDefaultCloseOperation(javax.swing.WindowConstants.DISPOSE_ON_C
LOSE);
jDialogl.setTitle("Providers");
jDialogl.setResizable(false);
jScrollPanel.setPreferredSize(new java.awt.Dimension(260, 140));
jListl.setRequestFocusEnabled(false);
jScrollPanel.setViewportView(jListl);

jButton2.setText("Start");
jButton2.setToolTipText("Open The Connection");
jButton2.setPreferredSize(new java.awt.Dimension(70, 20));
jButton2.addActionListener(new java.awt.event.ActionListener() {
public void actionPerformed(java.awt.event.ActionEvent evt) {
jButton2ActionPerformed(evt);
b
1)

jButton3.setText("Close");
jButton3.setToolTipText("Close The Connection");
jButton3.setPreferredSize(new java.awt.Dimension(70, 20));
jButton3.addActionListener(new java.awt.event.ActionListener() {
public void actionPerformed(java.awt.event.ActionEvent evt) {
jButton3ActionPerformed(evt);
b
1)

jButton4.setText("Interactive");

jButton4.setToolTipText("See the Users");
jButton4.setPreferredSize(new java.awt.Dimension(70, 20));
jButton4.addActionListener(new java.awt.event.ActionListener() {



public void actionPerformed(java.awt.event.ActionEvent evt) {
jButton4ActionPerformed(evt);
b
1)

jButton5.setText("DS");
jButton5.setToolTipText("Make the final xmlILIst");
jButton5.setPreferredSize(new java.awt.Dimension(70, 20));
jButton5.addActionListener(new java.awt.event.ActionListener() {
public void actionPerformed(java.awt.event.ActionEvent evt) {
jButton5ActionPerformed(evt);
b
1)

jLabell.setText("The list of connected Active Users");

org.jdesktop.layout.GroupLayout jDialogllLayout = new
org.jdesktop.layout.GroupLayout(jDialogl.getContentPane());

jDialogl.getContentPane().setLayout(jDialogllLayout);

jDialoglLayout.setHorizontalGroup(

jDialoglLayout.createParallelGroup(org.jdesktop.layout.GroupLayout.LEADING)
.add(jDialogl1Layout.createSequentialGroup()
.addContainerGap()

.add(jDialoglLayout.createParallelGroup(org.jdesktop.layout.GroupLayout.LEADI
NG)
.add(jDialoglLayout.createSequentialGroup()

.add(jDialog1Layout.createParallelGroup(org.jdesktop.layout.GroupLayout.LEADI
NG)
.add(jDialoglLayout.createSequentialGroup()
.add(jScrollPanel,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE, 300,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE)

.addPreferredGap(org.jdesktop.layout.LayoutStyle.RELATED)
.add(jButton4,

org.jdesktop.layout.GroupLayout.PREFERRED_SIZE, 100,

org.jdesktop.layout.GroupLayout.PREFERRED_SIZE)

.addPreferredGap(org.jdesktop.layout.LayoutStyle.RELATED, 78,
Short.MAX_VALUE)

.add(jDialoglLayout.createParallelGroup(org.jdesktop.layout.GroupLayout.LEADI
NG)

.add(jButton3,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE, 100,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE)

.add(jButton2,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE, 100,
org.jdesktop.layout.GrouplLayout.PREFERRED_SIZE)))

.add(jLabell))
.addContainerGap())
.add(org.jdesktop.layout.GroupLayout. TRAILING,
jDialogllLayout.createSequentialGroup()



.add(jButton5,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE, 100,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE)

.addContainerGap())))

.add(jSeparator2, org.jdesktop.layout.GroupLayout.DEFAULT_SIZE, 604,
Short.MAX_VALUE)
)i
jDialoglLayout.setVerticalGroup(

jDialoglLayout.createParallelGroup(org.jdesktop.layout.GroupLayout.LEADING)
.add(jDialog1Layout.createSequentialGroup()
.add(26, 26, 26)
.add(jLabell)
.addPreferredGap(org.jdesktop.layout.LayoutStyle.RELATED)

.add(jDialog1Layout.createParallelGroup(org.jdesktop.layout.GroupLayout.LEADI
NG)
.add(jDialoglLayout.createSequentialGroup()

.add(jButton2,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE, 25,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE)

.addPreferredGap(org.jdesktop.layout.LayoutStyle.RELATED)

.add(jDialoglLayout.createParallelGroup(org.jdesktop.layout.GroupLayout.BASELI
NE)

.add(jButton3,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE, 25,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE)

.add(jButton4,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE, 25,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE)))

.add(jScrollPanel,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE, 270,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE))

.add(15, 15, 15)
.add(jButton5, org.jdesktop.layout.GroupLayout.PREFERRED_SIZE,
25, org.jdesktop.layout.GroupLayout.PREFERRED_SIZE)
.addPreferredGap(org.jdesktop.layout.LayoutStyle.RELATED)
.add(jSeparator2, org.jdesktop.layout.GroupLayout.PREFERRED_SIZE,
10, org.jdesktop.layout.GroupLayout.PREFERRED_SIZE)
.addContainerGap(228, Short.MAX_VALUE))
);

jDialog2.setDefaultCloseOperation(javax.swing.WindowConstants.DISPOSE_ON_C
LOSE);

jDialog2.setTitle("Users");

jDialog2.setCursor(new
java.awt.Cursor(java.awt.Cursor.DEFAULT_CURSOR));

jDialog2.setResizable(false);

jLabel2.setText("The list of connected Interactive Users");

jScrollPane2.setPreferredSize(new java.awt.Dimension(260, 140));
jList2.setRequestFocusEnabled(false);
jScrollPane2.setViewportView(jList2);

jButton7.setText("Start");
jButton7.setToolTipText("Open The Connection");



jButton7.setPreferredSize(new java.awt.Dimension(70, 20));
jButton7.addActionListener(new java.awt.event.ActionListener() {
public void actionPerformed(java.awt.event.ActionEvent evt) {
jButton7ActionPerformed(evt);

}
¥

jButton8.setText("Close");
jButton8.setToolTipText("Close The Connection");
jButton8.setPreferredSize(new java.awt.Dimension(70, 20));
jButton8.addActionListener(new java.awt.event.ActionListener() {
public void actionPerformed(java.awt.event.ActionEvent evt) {
jButton8ActionPerformed(evt);

}
¥

jButton9.setText("Active");
jButton9.setToolTipText("See the Providers");
jButton9.setPreferredSize(new java.awt.Dimension(70, 20));
jButton9.addActionListener(new java.awt.event.ActionListener() {
public void actionPerformed(java.awt.event.ActionEvent evt) {
jButton9ActionPerformed(evt);

}
1)

org.jdesktop.layout.GroupLayout jDialog2Layout = new
org.jdesktop.layout.GroupLayout(jDialog2.getContentPane());

jDialog2.getContentPane().setLayout(jDialog2Layout);

jDialog2Layout.setHorizontalGroup(

jDialog2Layout.createParallelGroup(org.jdesktop.layout.GroupLayout.LEADING)
.add(jDialog2Layout.createSequentialGroup()
.addContainerGap()

.add(jDialog2Layout.createParallelGroup(org.jdesktop.layout.GroupLayout.LEADI
NG)
.add(jDialog2Layout.createSequentialGroup()

.add(jScrollPane2,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE, 300,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE)

.addPreferredGap(org.jdesktop.layout.LayoutStyle.RELATED)

.add(jButton9,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE, 100,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE)

.addPreferredGap(org.jdesktop.layout.LayoutStyle.RELATED, 78,
Short.MAX_VALUE)

.add(jDialog2Layout.createParallelGroup(org.jdesktop.layout.GroupLayout. TRAILI
NG)

.add(jButton?,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE, 100,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE)

.add(jButtons,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE, 100,
org.jdesktop.layout.GrouplLayout.PREFERRED_SIZE)))

.add(jLabel2))
.addContainerGap())



.add(jSeparatorl, org.jdesktop.layout.GroupLayout.DEFAULT_SIZE, 604,
Short.MAX_VALUE)
)i
jDialog2Layout.setVerticalGroup(

jDialog2Layout.createParallelGroup(org.jdesktop.layout.GroupLayout.LEADING)
.add(jDialog2Layout.createSequentialGroup()
.add(27, 27, 27)
.add(jLabel2)
.addPreferredGap(org.jdesktop.layout.LayoutStyle.RELATED)

.add(jDialog2Layout.createParallelGroup(org.jdesktop.layout.GroupLayout.LEADI
NG)
.add(jDialog2Layout.createSequentialGroup()

.add(jButton?,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE, 25,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE)

.addPreferredGap(org.jdesktop.layout.LayoutStyle.RELATED)

.add(jDialog2Layout.createParallelGroup(org.jdesktop.layout.GroupLayout.BASELI
NE)

.add(jButtons,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE, 25,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE)

.add(jButton9,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE, 25,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE)))

.add(jScrollPane2,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE, 270,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE))

.add(47, 47, 47)
.add(jSeparatorl, org.jdesktop.layout.GroupLayout.PREFERRED_SIZE,
10, org.jdesktop.layout.GroupLayout.PREFERRED_SIZE)
.add(226, 226, 226))
)i
jDialog3.setTitle("DS");
jDialog3.setResizable(false);
jButtonl1l.setText("Send");
jButton11.setToolTipText("Connect to Server and send the list");
jButton11.setPreferredSize(new java.awt.Dimension(70, 20));
jButtonll.addActionListener(new java.awt.event.ActionListener() {
public void actionPerformed(java.awt.event.ActionEvent evt) {
jButton11ActionPerformed(evt);

}
¥

jTextField2.setText("localhost");
jTextField3.setText("4444");
jLabel3.setText("IP Address of DS:");
jLabel4.setText("Port:");
jButton12.setText("Close");

jButton12.setToolTipText("Close the connection");
jButton12.setPreferredSize(new java.awt.Dimension(70, 20));



jButton12.addActionListener(new java.awt.event.ActionListener() {
public void actionPerformed(java.awt.event.ActionEvent evt) {
jButton12ActionPerformed(evt);
b
1)

jLabel5.setText("Reconnect Time (Min):");
jTextField4.setToolTipText("Set the time to reconnect with the Server");

org.jdesktop.layout.GroupLayout jDialog3Layout = new
org.jdesktop.layout.GroupLayout(jDialog3.getContentPane());

jDialog3.getContentPane().setLayout(jDialog3Layout);

jDialog3Layout.setHorizontalGroup(

jDialog3Layout.createParallelGroup(org.jdesktop.layout.GroupLayout.LEADING)
.add(jDialog3Layout.createSequentialGroup()

.add(jDialog3Layout.createParallelGroup(org.jdesktop.layout.GroupLayout.LEADI
NG)
.add(jDialog3Layout.createSequentialGroup()
.addContainerGap()

.add(jDialog3Layout.createParallelGroup(org.jdesktop.layout.GroupLayout.LEADI
NG)

.add(jLabel3)

.add(jTextField2,
org.jdesktop.layout.GrouplLayout.PREFERRED_SIZE, 90,
org.jdesktop.layout.GrouplLayout.PREFERRED_SIZE))

.add(34, 34, 34)

.add(jDialog3Layout.createParallelGroup(org.jdesktop.layout.GroupLayout.LEADI
NG)

.add(jLabel4)

.add(org.jdesktop.layout.GroupLayout.TRAILING,
jDialog3Layout.createSequentialGroup()

.add(jTextField3,

org.jdesktop.layout.GroupLayout.PREFERRED_SIZE, 65,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE)

.addPreferredGap(org.jdesktop.layout.LayoutStyle.RELATED, 91,
Short.MAX_VALUE)

.add(jButton1l,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE, 100,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE))))

.add(org.jdesktop.layout.GroupLayout. TRAILING,
jDialog3Layout.createSequentialGroup()

.add(290, 290, 290)

.add(jButton12,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE, 100,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE))

.add(jDialog3Layout.createSequentialGroup()

.addContainerGap()

.add(jDialog3Layout.createParallelGroup(org.jdesktop.layout.GroupLayout. TRAILI
NG, false)
.add(org.jdesktop.layout.GroupLayout.LEADING, jTextField4)



.add(org.jdesktop.layout.GroupLayout.LEADING, jLabel5,
org.jdesktop.layout.GroupLayout.DEFAULT_SIZE,
org.jdesktop.layout.GroupLayout.DEFAULT_SIZE, Short.MAX_VALUE))))

.addContainerGap())
);
jDialog3Layout.setVerticalGroup(

jDialog3Layout.createParallelGroup(org.jdesktop.layout.GroupLayout.LEADING)
.add(org.jdesktop.layout.GroupLayout.TRAILING,
jDialog3Layout.createSequentialGroup()
.addContainerGap(26, Short.MAX_VALUE)

.add(jDialog3Layout.createParallelGroup(org.jdesktop.layout.GroupLayout.BASELI
NE)
.add(jLabel3)
.add(jLabel4))
.addPreferredGap(org.jdesktop.layout.LayoutStyle.RELATED)

.add(jDialog3Layout.createParallelGroup(org.jdesktop.layout.GroupLayout.BASELI
NE)

.add(jTextField2,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE,
org.jdesktop.layout.GroupLayout.DEFAULT_SIZE,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE)

.add(jTextField3,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE,
org.jdesktop.layout.GroupLayout.DEFAULT_SIZE,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE)

.add(jButton11,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE, 25,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE))

.addPreferredGap(org.jdesktop.layout.LayoutStyle.RELATED)

.add(jButton12, org.jdesktop.layout.GroupLayout.PREFERRED_SIZE,
25, org.jdesktop.layout.GroupLayout.PREFERRED_SIZE)

.add(20, 20, 20)

.add(jLabel5)

.addPreferredGap(org.jdesktop.layout.LayoutStyle.RELATED)

.add(jTextField4, org.jdesktop.layout.GroupLayout.PREFERRED_SIZE,
org.jdesktop.layout.GroupLayout.DEFAULT_SIZE,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE)

.add(142, 142, 142))

)

setDefaultCloseOperation(javax.swing.WindowConstants.EXIT_ON_CLOSE);
setTitle("Cell Main Node");

jTextFieldl.setEditable(false);

jTextFieldl.setText("Status:");

jMenul.setText(" Administration");
jMenultem1.setText("Active Users");
jMenultem1.addActionListener(new java.awt.event.ActionListener() {
public void actionPerformed(java.awt.event.ActionEvent evt) {
jMenultem1ActionPerformed(evt);
b
1)

jMenul.add(jMenulteml);



jMenultem?2.setText("Interactive Users");
jMenultem2.addActionListener(new java.awt.event.ActionListener() {
public void actionPerformed(java.awt.event.ActionEvent evt) {
jMenultem2ActionPerformed(evt);
b
1)

jMenul.add(jMenultem?2);
jMenuBarl.add(jMenul);
setJMenuBar(jMenuBarl);

org.jdesktop.layout.GroupLayout layout = new
org.jdesktop.layout.GroupLayout(getContentPane());
getContentPane().setLayout(layout);
layout.setHorizontalGroup(
layout.createParallelGroup(org.jdesktop.layout.GroupLayout.LEADING)
.add(org.jdesktop.layout.GroupLayout.TRAILING, jTextFieldl,
org.jdesktop.layout.GroupLayout.DEFAULT_SIZE, 892, Short.MAX_VALUE)

layout.setVerticalGroup(
layout.createParallelGroup(org.jdesktop.layout.GroupLayout.LEADING)
.add(org.jdesktop.layout.GroupLayout.TRAILING,
layout.createSequentialGroup()
.addContainerGap(632, Short.MAX_VALUE)
.add(jTextField1, org.jdesktop.layout.GroupLayout.PREFERRED_SIZE,
org.jdesktop.layout.GrouplLayout.DEFAULT_SIZE,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE))

)i
setBounds(50, 10, 900, 700);
}// </editor-fold>

private void jButton12ActionPerformed(java.awt.event.ActionEvent evt) {
// JButton "Close"--> Closes the connection between DS and CMN.

flagSend=false;
b

private void jButtonl1ActionPerformed(java.awt.event.ActionEvent evt) {
// JButton "Send" --> Sends the file with the movies to the DS.

flagSend=true;
Thread threadSend = new Thread(new SendList());
threadSend.start();

be

private void jButton5ActionPerformed(java.awt.event.ActionEvent evt) {
// JButton "DS"--> Opens the jDialog3 which makes the connection between
DS and CMN.

jDialog3.setBounds(300,40,400,400);
jDialog3.setVisible(true);

by

private void jButton8ActionPerformed(java.awt.event.ActionEvent evt) {



// JButton "Close" --> Closes the socket for the IU.

flagU=false;
flagReceive=false;

//Close the routing.
Thread thrdForward =new Thread(new ForwardingCMN(null,null,0));
thrdForward.start();

¥

private void jButton9ActionPerformed(java.awt.event.ActionEvent evt) {
// JButton "Active"--> Shows the jDialogl --> The Active Users.

jDialogl.setBounds(30,30,600,600);
jDialogl.setVisible(true);
b

private void jButton4ActionPerformed(java.awt.event.ActionEvent evt) {
// JButton "Interactive"--> Shows the jDialog2 --> The Interactiveactive
Users.

jDialog2.setBounds(650,30,600,600);
jDialog2.setVisible(true);

Thread xmlList = new Thread(new ReceiveXml());
xmlList.start();

¥

private void jButton3ActionPerformed(java.awt.event.ActionEvent evt) {
// JButton "Close" --> Closes the socket for the AU.

flagP=false;
AUserConnection.socketP=null;

by

private void jButton7ActionPerformed(java.awt.event.ActionEvent evt) {

// JButton "Start" --> It opens a connection for the Users, a thread will start.

// Firstly finds all the available interfaces and then shows them in a
JOptionPane in which user selects the inteface.

// Two Threads will start.The first for the Users and the second for the Routing.

flagU=true;

//Shows the JOptionPane to select the availiable interface.

InetAddress value=(InetAddress)JOptionPane.showInputDialog

(null,"Select the Network
Interface","Interface",JOptionPane.INFORMATION_MESSAGE,null,in,in[0]);

// Creates a new Thread to open a ServerSocket for the movie's
selection.

Thread threadU = new Thread(new IUserConnection(jList2,value));
//The jList2 argument is used to change the jList2 from another class.

threadU.start();

//Creates a new Thread to open a ServerSocket for the Users.

Thread threadRouting = new Thread(new Routing(value));  //The value
argument is used to determine the interface for the ServerSocket.

threadRouting.start();



b

private void jButton2ActionPerformed(java.awt.event.ActionEvent evt) {

// JButton "Start" --> It opens a connection for the Providers, a thread will
start.

// Firstly finds all the available interfaces and then shows them in a
JOptionPane in which user selects the inteface.

flagP=true;

//Shows the JOptionPane to select the availiable interface.

InetAddress value=(InetAddress)]JOptionPane.showlnputDialog

(null,"Select the Network
Interface","Interface",JOptionPane.INFORMATION_MESSAGE, null,in,in[0]);

Thread threadP = new Thread(new AUserConnection(jListl,value)); //The
jListl argument is used to change the jListl from another class.
threadP.start();

b

private void jMenultem2ActionPerformed(java.awt.event.ActionEvent evt) {
// JMenultem " Users" --> opens the jDialog2 and operates the connections of
the Users.

jDialog2.setBounds(650,30,600,600);
jDialog2.setVisible(true);

by

private void jMenultem1ActionPerformed(java.awt.event.ActionEvent evt) {
// JMenultem " Providers" --> opens the jDialogl and operates the
connections of the Providers.

jDialogl.setBounds(30,30,600,600);
jDialogl.setVisible(true);

b

protected static void copyFile(File inputFile,File outputFile) throws Exception {
//Copies a file into another one.

FileReader in = new FileReader(inputFile);
FileWriter out = new FileWriter(outputFile);
int c;

while ((c = in.read()) !'= -1)
out.write(c);

in.close();
out.close();
b
//Searchs for aviliable interfaces.
private static void interfaces(){
Enumeration e,f;
try {
int ni = 0;
e = NetworklInterface.getNetworkInterfaces();



while (e.hasMoreElements()) {
f = ((NetworkInterface)e.nextElement()).getInetAddresses();
while (f.hasMoreElements()) {
((InetAddress)f.nextElement()).getHostName();
++ni;

<

b

in = new InetAddress[ni];
ni = 0;
e = NetworklInterface.getNetworkInterfaces();
while (e.hasMoreElements()) {
f = ((NetworkInterface)e.nextElement()).getlnetAddresses();
while (f.hasMoreElements())
in[ni++] = (InetAddress)f.nextElement();
b
for (inti =0; i < in.length; i++) {
in[i].getCanonicalHostName();
b

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

b
b
/**
* @param args the command line arguments
*/

public static void main(String args[]) {
java.awt.EventQueue.invokelater(new Runnable() {
public void run() {
new CMN().setVisible(true);
interfaces();
b
1)
b

// Variables declaration - do not modify
private javax.swing.JButton jButtonl11;
private javax.swing.JButton jButton12;
private javax.swing.JButton jButton2;
private javax.swing.JButton jButton3;
private javax.swing.JButton jButton4;
private javax.swing.JButton jButton5;
private javax.swing.JButton jButton7;
private javax.swing.JButton jButton8;
private javax.swing.JButton jButton9;
private javax.swing.JDialog jDialogl;
private javax.swing.JDialog jDialog2;
private javax.swing.JDialog jDialog3;
private javax.swing.JLabel jLabell;
private javax.swing.JLabel jLabel2;
private javax.swing.JLabel jLabel3;
private javax.swing.JLabel jLabel4;
private javax.swing.JLabel jLabel5;
private javax.swing.JList jList1;

private javax.swing.JList jList2;

private javax.swing.JMenu jMenul;
private javax.swing.JMenuBar jMenuBar1l;
private javax.swing.JMenultem jMenultem1;
private javax.swing.JMenultem jMenultem2;



private javax.swing.JScrollPane jScrollPanel;
private javax.swing.JScrollPane jScrollPane2;
private javax.swing.JSeparator jSeparatorl;
private javax.swing.JSeparator jSeparator2;
protected static javax.swing.JTextField jTextField1;
protected static javax.swing.JTextField jTextField2;
protected static javax.swing.JTextField jTextField3;
protected static javax.swing.JTextField jTextField4;

// End of variables declaration

protected static boolean flagP=true;

//Uses for the connection between CMN and Providers.
protected static boolean flagU=true;

//Uses for the connection between CMN and Users.
protected static boolean flagSend=true;

//Uses for the connection between CMN and Server.
protected static boolean flagReceive=true;

//Uses for the connection between CMN and Server.
protected static Thread threadSend;

private static InetAddress[] in;

//Table with all the availiable interfaces.

protected static java.util.List lista = new ArrayList();
// Dynamic administration of the movies.

by

/*

* AUserConnection.java
*

* Created on 19 December 2007
b3

*/

package CMN;

import java.io.BufferedOutputStream;

import java.io.BufferedWriter;

import java.io.FileNotFoundException;

import java.io.FileOutputStream;
import java.io.FileWriter;

import java.io.IOException;
import java.io.InputStream;
import java.net.InetAddress;
import java.net.ServerSocket;
import java.net.Socket;

import javax.swing.DefaultListModel;

import javax.swing.JList;

/**
b3

* @author DIMITRIS PAPADOGIANNIS

*/

public class AUserConnection implements Runnable{



/**
* Creates a new instance of AUserConnection
*This class creates the connections between CMN and Active Users.Shows the
properties of the user in a jList.
*In each connection it receives the txt file to each Active user.
*/
public AUserConnection(JList tmp, InetAddress tmp2) {
jListP=tmp;
value=tmp2;
b
public void run(){
try{
serverP = new ServerSocket(8888,10,value);
//New ServerSocket for ActiveUsers.

catch(IOException ex) {
ex.printStackTrace();
b

while (CMN.flagP == true) {
CMN.jTextFieldl.setText("Status: Waiting...");
Socket socketP = null;
try {
socketP = serverP.accept();
// Name Server Socket -->socketP contains the acceptance of the connection.

} catch (IOException ex) {

CMN.jTextFieldl.setText("Status: " + ex.getMessage());

b

//Writes the proerties of each socketP in the jListl.

if (socketP!=null){
CMN.jTextFieldl.setText("Accepted connection : " + socketP);
listModelSP.addElement("---" + socketP);
jListP.setModel(listModelSP);

b

else

break;

int filesize=6022386; // filesize temporary hardcoded
int bytesRead = 0;
int current = 0;

//Receives the txt file from each ActiveUser.
byte [] tempArray = new byte [filesize];
InputStream is = null;
try {
is = socketP.getInputStream();
FileOutputStream fos = null;
fos = new FileOutputStream("../videoList.txt",true);

BufferedOutputStream bos = new BufferedOutputStream(fos);
bytesRead = is.read(tempArray,0,tempArray.length);
current = bytesRead;
while (bytesRead > -1) {
bytesRead = is.read(tempArray, current, (tempArray.length-
current));



current += bytesRead;

bos.write(tempArray, 0 , current);

b

bos.close();

if (CMN.flagP==false){ //Checks for the value of flagP.

serverP.close();

b

} catch (FileNotFoundException ex) {

CMN.jTextFieldl.setText("Status: " + ex.getMessage());

} catch (IOException ex) {

CMN.jTextFieldl.setText("Status: " + ex.getMessage());

b
b
be

private DefaultListModel listModelSP= new DefaultListModel(); //Name

listModel CMN for the Providers.
private JList jListP;
protected static ServerSocket serverP = null;
private BufferedWriter out;
protected static Socket socketP;
private InetAddress value;

// jlist for the Providers.

/*

* [UserConnection.java
3

* Created on 19 December 2007.

*

*/
package CMN;

import java.io.BufferedInputStream;
import java.io.File;

import java.io.FileInputStream;
import java.io.FileNotFoundException;
import java.io.IOException;

import java.io.OutputStream;

import java.net.InetAddress;

import java.net.ServerSocket;
import java.net.Socket;

import javax.swing.DefaultListModel;
import javax.swing.JList;

/**

*

* @author DIMITRIS PAPADOGIANNIS
*/

public class IUserConnection implements Runnable {



/**
* Creates a new instance of IUserConnection
*This class creates the connections between CMN and Interactive Users.Shows
the properties of the user in a jList.
*In each connection it sends the xml file to each user.
*/
public IUserConnection(JList tmp, InetAddress tmp2) {
jListU=tmp;
value=tmp2;
}
public void run(){
ServerSocket serverU = null;

try{
serverU = new ServerSocket(9999,10,value); //New
ServerSocket for Users.
b

catch(IOException ex) {
ex.printStackTrace();
b

//With these two arguments we can start Forwarding.A new Thread will
start.
Thread thrdForward =new Thread(new ForwardingCMN(null,null,1));
thrdForward.start();

while (CMN.flagU == true) {
CMN.jTextFieldl.setText("Status: Waiting...");
Socket socketU = null;
try {
socketU = serverU.accept(); // Name Server Socket -->socketU
contains the acceptance of the connection.

} catch (IOException ex) {

ex.printStackTrace();
b
//Writes the proerties of each socketU in the jList2.
CMN.jTextField1.setText("Status: Accepted connection : " + socketU);
listModelSU.addElement("---" + socketU);
jListU.setModel(listModelSU);

// Sends the xml file(contains all the movies) to each User when he
connects to CMN.

File xmlFile = new File ("../finalXmlList.xml");

byte [] tempArray = new byte [(int)xmlFile.length()+1];

FileInputStream fis = null;

try {
fis = new FileInputStream(xmlFile);

BufferedInputStream bis = new BufferedInputStream(fis);
bis.read(tempArray,0,tempArray.length);

OutputStream os = null;

os = socketU.getOutputStream();
os.write(tempArray,0,tempArray.length);

os.flush();

os.close();



CMN.jTextFieldl.setText("Status: The final xmlList was sent...");

} catch (FileNotFoundException ex) {
CMN.jTextFieldl.setText("Status: Error..." + ex.getMessage());

} catch (IOException ex) {
CMN.jTextFieldl.setText("Status: Error..." + ex.getMessage());

by

if (CMN.flagU==false){
try {
serverU.close();
} catch (IOException ex) {
ex.printStackTrace();
¥

b
b

b
private JList jListU; // jlist for the Clients.

private DefaultListModel listModelSU= new DefaultListModel();
private ServerSocket serverU = null;

private Socket socketU;

private InetAddress value;

by

/*

* SendList.java
*

* Created on 20 March 2007.

X

*/
package CMN;

import java.io.BufferedInputStream;
import java.io.File;

import java.io.FileInputStream;

import java.io.FileNotFoundException;
import java.io.IOException;

import java.io.OutputStream;

import java.net.Socket;

import java.net.UnknownHostException;

/**

B3

* @author DIMITRIS PAPADOGIANNIS
*/

public class SendList implements Runnable{

/** Creates a new instance of SendList



This class sends the list with the movies to Distribution Server via reverse
path.

*/

public SendList() {

}

public void run() {
while ( CMN.flagSend==true){
try{
aUConnectionS = new
Socket(CMN.jTextField2.getText(),Integer.parselnt(CMN.jTextField3.getText()));
}catch (UnknownHostException ex) {
CMN.jTextFieldl.setText("Status: " + ex.getMessage());
} catch (IOException ex) {
CMN.jTextFieldl.setText("Status: " + ex.getMessage());
b
// sendfile
File xmlFile = new File ("../videoList.txt"); //find the
file.
byte [] tempArray = new byte [(int)xmlFile.length()+11];
//Makes a temp array with the file's length.
FileInputStream fis = null;

try {
fis = new FileInputStream(xmlFile); //Puts

the file into InputStream.

BufferedInputStream bis = new BufferedInputStream(fis);
//Puts the InputStream into Buffer.

bis.read(tempArray,0,tempArray.length);
//Reads the file.

OutputStream os = null;

os = aUConnectionS.getOutputStream();
//Sends the file.

os.write(tempArray,0,tempArray.length);
//Makes the file

os.flush();

os.close();

CMN.jTextFieldl.setText("Status: The List was sent...");

CMN.threadSend.sleep(Integer.parselnt(CMN.jTextField4.getText())*60000);
//Stops the Thread in order to send the list again in specific
time(milliseconds).
//60000 milliseconds = 1Min
if(CMN.flagSend==false){

aUConnectionS.close();
CMN.jTextFieldl.setText("Status: Connection is closed...");
b
} catch (InterruptedException ex) {
CMN.jTextFieldl.setText("Status: Error...2" +
ex.getMessage());

} catch (FileNotFoundException ex) {
CMN.jTextFieldl.setText("Status: Error...3" +
ex.getMessage());



} catch (IOException ex) {
CMN.jTextFieldl.setText("Status: Error...4" +
ex.getMessage());

b
b
private Socket aUConnectionS;

¥

/*

* ReceiveXml.java
*

* Created on 9 March 2007
b3

*/
package CMN;

import java.io.BufferedOutputStream;
import java.io.FileOutputStream;
import java.net.DatagramPacket;
import java.net.InetAddress;

import java.net.MulticastSocket;
import java.net.NetworkInterface;
import java.net.SocketException;
import java.util.Enumeration;

/**

B3

* @author DIMITRIS PAPADOGIANNIS
*/

public class ReceiveXml implements Runnable{

/** Creates a new instance of ReceiveXml
This class receives the xml File by reading the dvb-T receiver in specific IP
Address.
*/
public ReceiveXml() {
receiveBuffer = new byte[BUFFER_SIZE];

try {

sock = new MulticastSocket( IPM_PORT );
sock.setlnterface(in[1]);
pack = new DatagramPacket( receiveBuffer, receiveBuffer.length );

sock.joinGroup(InetAddress.getByName(IPM_ADDRESS));
} catch( Exception e ) {



CMN.jTextFieldl.setText("Status: Exception in creating Socket or Packet:

+ e.getMessage() );

b
be

public void run() {

while(CMN.flagReceive==true){
try {

sock.receive( pack );

FileOutputStream fos = null;

fos = new FileOutputStream("../finalXmlList.xml");
BufferedOutputStream bos = new BufferedOutputStream(fos);
bos.write(receiveBuffer, 0 , pack.getLength());

bos.close();

CMN.jTextFieldl.setText("Status: XmilList received: " );

pack.setLength( receiveBuffer.length );
} catch( Exception e ) {
CMN.jTextFieldl.setText("Status: Exception in receiving packet: "
+ e.getMessage() );
b

>
¥
/** Port to use for IP Multicast receiving. */
public static final int IPM_PORT = 5678;
/** IP Multicast address to receive on. */
public static final String IPM_ADDRESS = "224.2.2.1";
/** Size of receive buffer, in bytes. */
public static final int BUFFER_SIZE = 1024;
/** IP Multicast Socket object to use. */
private MulticastSocket sock;
/** UDP Packet object to use for receiving message. */
private DatagramPacket pack;
/** Buffer to store received text in. */
private byte[] receiveBuffer;
private InetAddress[] in;




/*

* RequestList.java
b3

* Created on 11 March 2007,

*

*/
package CMN;

/**

B3

* @author DIMITRIS PAPADOGIANNIS
*/

public class RequestList {

/** Creates a new instance of RequestList
This class saves the properties of each movie.
*/
public RequestList(String a,String b) {
IpMulticast=a;
IpProvider=b;
counter=1;

¥

public String IpMulticast,IpProvider;
public int counter;

/*

* Routing.java
3

* Created on 26 March 2007

*

*/
package CMN;

import java.io.IOException;
import java.io.InputStream;
import java.net.InetAddress;
import java.net.ServerSocket;
import java.net.Socket;
import java.util.HashMap;
import java.util.Iterator;
import java.util.Map;

/**
%

* @author DIMITRIS PAPADOGIANNIS



*/
public class Routing implements Runnable{

//This Class makes the routing by taking the request from each User(IP
Multicast,IP Provider)

//and puts the arguments in the Class Forwarding.Creates a new ServerSocket
for the requests.

/** Creates a new instance of Routing */
public Routing(InetAddress tmp2) {
tmp2=value;

b
public void run() {

int bytesRead = 0;
byte [] tempArray = new byte [20];

ServerSocket serverRouting = null;

try{
serverRouting = new ServerSocket(7777,10,value);
b

catch(IOException ex) {
CMN.jTextFieldl.setText("Status: " + ex.getMessage());

b

while (CMN.flagU == true) {
CMN.jTextFieldl.setText("Status: Waiting...");
Socket socketR = null;
try {
socketR = serverRouting.accept();
// Name Server Socket -->socketR contains the acceptance of the connection.

InputStream is = socketR.getInputStream();
//Reads the InputStream.
bytesRead = is.read( tempArray,0,tempArray.length);
byte [] tempArrayl = new byte [bytesRead];
//Saves them as bytes.
for (inti = 0; i < bytesRead; i++) {
tempArrayl[i] = tempArray[i];

String str = new String(tempArrayl);
//Casts the bytes into String-->Takes the initial request.

String[] t=null;

//Seperate the string into two pieces (IP Multicast,IP Provider)
t = str.split("/");
System.out.printin(""+t[0]+"\n");
System.out.printin(""+t[1]+"\n");

Iterator listIterl = CMN.lista.listIterator();

boolean exists = false;

while(listIterl.hasNext())<{ // Looks for added movies.
RequestList tmp = (RequestList)listlterl.next();
if (tmp.IpProvider.equals(t[1]) &&



tmp.IpMulticast.equals(t[0])) {
exists = true;
++tmp.counter;
b
b
if (lexists)
CMN.lista.add(new RequestList(t[0],t[1]));

if(t[0]=="224.2.2.2"){
Thread thrdForward =new Thread(new
ForwardingCMN(t[0],t[1],3));
thrdForward.start();
Yelse {

//With these two arguments we can start Forwarding.A new Thread
will start.

Thread thrdForward =new Thread(new ForwardingCMN(t[0],t[1],2));
thrdForward.start();
b

} catch (IOException ex) {

CMN.jTextFieldl.setText("Status: " + ex.getMessage());

b

>
b

private InetAddress value;

by

/*

* ForwardingCMN.java

*

* Created on 27 March 2007.
*

*/
package CMN;

import java.io.IOException;
import java.net.ServerSocket;

/**

3

* @author DIMITRIS PAPADOGIANNIS

*/

public class ForwardingCMN implements Runnable{ //This class
administrate the Routing between CMN and Users.



/**

* Creates a new instance of ForwardingCMN

*/

public ForwardingCMN(String a, String b, int ¢) {
ipMulti= a;

ipPro =b;

smcroute = ¢c;

by

public void run() {
ProcessBuilder tmp = new ProcessBuilder( ); //New Process

try {
//tmp.command(program,arguments). program = smcroute (routing in
Linux) , Smcroute routing arguments.
if(smcroute==1){
tmp.command("/usr/sbin/smcroute","-d"); //Starts Routing.
tmp.start();

by

if(smcroute==2){
tmp.command("/usr/sbin/smcroute" ,"-a","dvb0_0",
ipPro,ipMulti,"eth1");  //Start specific route.
tmp.start();
b

if(smcroute==0){
tmp.command("/usr/sbin/smcroute”,"-k"); //Closes Routing.
tmp.start();

if(smcroute==-1){
tmp.command("/usr/sbin/smcroute”, "-r","ethQ", ipPro,ipMulti);
//Removes Routing.
tmp.start();

by

} catch(IOException ex) {
CMN.jTextFieldl.setText("Status: " + ex.getMessage());
b
b
private String ipMulti; //IP Multicast.

private String ipPro; //IP Provider.
private int smcroute;

by

XpnoTng

package User;

import java.io.BufferedOutputStream;



import java.
import java.
import java.
import java.
import java.
import java.
import java.
import java.
import java.
import java.
import java.
import java.

io.BufferedReader;
io.File;
io.FileNotFoundException;
io.FileOutputStream;
io.FileReader;
io.FileWriter;
io.IOException;
io.InputStream;
net.Socket;
net.UnknownHostException;
util.HashMap;

util.Map;

import javax.swing.DefaultListModel;
import javax.swing.JFrame;

import javax.swing.JList;

import javax.xml.parsers.DocumentBuilder;
import javax.xml.parsers.DocumentBuilderFactory;
import org.w3c.dom.Document;

import org.w3c.dom.Element;

import org.w3c.dom.Node;

import org.w3c.dom.NodelList;

import org.xml.sax.SAXException;

import org.xml.sax.SAXParseException;

/*

* InteractiveUser.java

B3

* Created on 13 December 2006.

*/

/**

*

* @author DIMITRIS PAPADOGIANNIS
*/

public class InteractiveUser extends JFrame {

/**

* Creates new form InteractiveUser
X

*This class creates a user interface in order to see the availiable multimedia

content.Firstly connects with CMN

*and download the file with all the elements.Then chooses the file and sends

the option back to CMN.After that CMN starts

*ip forwarding.The User receives it by using the program VLC.

*/

public InteractiveUser() {

initComponents();

by

/** 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() {
jDialogl = new javax.swing.JDialog();
jButtonl = new javax.swing.JButton();
jButton2 = new javax.swing.JButton();
jButton3 = new javax.swing.JButton();
jTabbedPanel = new javax.swing.JTabbedPane();
jDialog2 = new javax.swing.JDialog();
jLabell = new javax.swing.JLabel();
jLabel2 = new javax.swing.JLabel();
jLabel3 = new javax.swing.JLabel();
jLabel4 = new javax.swing.JLabel();
jLabel5 = new javax.swing.JLabel();
jLabel7 = new javax.swing.JLabel();
jTextField2 = new javax.swing.JTextField();
jTextField3 = new javax.swing.JTextField();
jTextField4 = new javax.swing.JTextField();
jTextField5 = new javax.swing.JTextField();
jButton4 = new javax.swing.JButton();
jTextFieldl = new javax.swing.JTextField();
jMenuBarl = new javax.swing.JMenuBar();
jMenul = new javax.swing.JMenu();
jMenultem1 = new javax.swing.JMenultem();
jSeparatorl = new javax.swing.JSeparator();
jMenultem2 = new javax.swing.JMenultem();
jMenu2 = new javax.swing.JMenu();
jMenultem3 = new javax.swing.JMenultem();

jDialogl.setDefaultCloseOperation(javax.swing.WindowConstants.DISPOSE_ON_C
LOSE);
jDialogl.setTitle("Open Stream");
jDialogl.setModal(true);
jDialogl.setResizable(false);
jButtonl.setText("Connect ");
jButtonl.setToolTipText("Connect to the server");
jButtonl.setPreferredSize(new java.awt.Dimension(70, 20));
jButtonl.addActionListener(new java.awt.event.ActionListener() {
public void actionPerformed(java.awt.event.ActionEvent evt) {
jButton1ActionPerformed(evt);
b
1)

jButton2.setText("Show List");
jButton2.setToolTipText("Shows the movie list");
jButton2.setPreferredSize(new java.awt.Dimension(70, 20));
jButton2.addActionListener(new java.awt.event.ActionListener() {
public void actionPerformed(java.awt.event.ActionEvent evt) {
jButton2ActionPerformed(evt);
b
1)

jButton3.setText("Play ");

jButton3.setToolTipText("Play the selected movie");

jButton3.setPreferredSize(new java.awt.Dimension(70, 20));

jButton3.addActionListener(new java.awt.event.ActionListener() {
public void actionPerformed(java.awt.event.ActionEvent evt) {



jButton3ActionPerformed(evt);

}
¥

org.jdesktop.layout.GroupLayout jDialogllLayout = new
org.jdesktop.layout.GroupLayout(jDialogl.getContentPane());

jDialogl.getContentPane().setLayout(jDialoglLayout);

jDialoglLayout.setHorizontalGroup(

jDialoglLayout.createParallelGroup(org.jdesktop.layout.GroupLayout.LEADING)
.add(org.jdesktop.layout.GroupLayout.TRAILING,

jDialoglLayout.createSequentialGroup()

.add(25, 25, 25)

.add(jButton1, org.jdesktop.layout.GroupLayout.PREFERRED_SIZE,
100, org.jdesktop.layout.GroupLayout.PREFERRED_SIZE)

.addPreferredGap(org.jdesktop.layout.LayoutStyle.RELATED, 118,
Short.MAX_VALUE)

.add(jDialog1Layout.createParallelGroup(org.jdesktop.layout.GroupLayout.LEADI
NG)
.add(org.jdesktop.layout.GroupLayout.TRAILING, jTabbedPanel,
org.jdesktop.layout.GrouplLayout.DEFAULT_SIZE, 329, Short.MAX_VALUE)
.add(org.jdesktop.layout.GroupLayout. TRAILING,
jDialoglLayout.createSequentialGroup()

.add(jButton2,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE, 100,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE)

.add(129, 129, 129)

.add(jButton3,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE, 100,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE)))

.add(22, 22, 22))
);
jDialoglLayout.setVerticalGroup(

jDialogllLayout.createParallelGroup(org.jdesktop.layout.GroupLayout.LEADING)
.add(org.jdesktop.layout.GroupLayout.TRAILING,
jDialoglLayout.createSequentialGroup()

.add(38, 38, 38)

.add(jTabbedPanel,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE, 218,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE)

.addPreferredGap(org.jdesktop.layout.LayoutStyle.RELATED, 85,
Short.MAX_VALUE)

.add(jDialoglLayout.createParallelGroup(org.jdesktop.layout.GroupLayout.BASELI
NE)

.add(jButton3, org.jdesktop.layout.GroupLayout.PREFERRED_SIZE,
25, org.jdesktop.layout.GroupLayout.PREFERRED_SIZE)

.add(jButton1, org.jdesktop.layout.GroupLayout.PREFERRED_SIZE,
25, org.jdesktop.layout.GroupLayout.PREFERRED_SIZE)

.add(jButton2, org.jdesktop.layout.GroupLayout.PREFERRED_SIZE,
25, org.jdesktop.layout.GroupLayout.PREFERRED_SIZE))

.add(69, 69, 69))
)i



jDialog2.setDefaultCloseOperation(javax.swing.WindowConstants.DISPOSE_ON_C
LOSE);

jDialog2.setTitle("Settings");

jDialog2.setModal(true);

jDialog2.setResizable(false);

jLabell.setText("IP Address:");

jLabel2.setText("Port:");

jLabel3.setText("Put CMN's IP Address and Port to request for a movie:");
jLabel4.setText("Put CMN's IP Address and Port to receive the List:");
jLabel5.setText("IP Address:");

jLabel7.setText("Port:");

jButton4.setText("Save");
jButton4.addActionListener(new java.awt.event.ActionListener() {
public void actionPerformed(java.awt.event.ActionEvent evt) {
jButton4ActionPerformed(evt);

}
1)

org.jdesktop.layout.GroupLayout jDialog2Layout = new
org.jdesktop.layout.GroupLayout(jDialog2.getContentPane());

jDialog2.getContentPane().setLayout(jDialog2Layout);

jDialog2Layout.setHorizontalGroup(

jDialog2Layout.createParallelGroup(org.jdesktop.layout.GroupLayout.LEADING)
.add(jDialog2Layout.createSequentialGroup()
.add(56, 56, 56)

.add(jDialog2Layout.createParallelGroup(org.jdesktop.layout.GroupLayout.LEADI
NG)

.add(jLabel4)

.add(jDialog2Layout.createSequentialGroup()

.add(jDialog2Layout.createParallelGroup(org.jdesktop.layout.GroupLayout.LEADI
NG)

.add(jDialog2Layout.createParallelGroup(org.jdesktop.layout.GroupLayout.LEADI
NG)

.add(jLabell,
org.jdesktop.layout.GroupLayout.DEFAULT_SIZE, 100, Short.MAX_VALUE)

.add(jTextField2,
org.jdesktop.layout.GroupLayout.DEFAULT_SIZE, 100, Short. MAX_VALUE)

.add(jTextField4,
org.jdesktop.layout.GroupLayout.DEFAULT_SIZE, 100, Short.MAX_VALUE))

.add(jLabel5))
.add(222, 222, 222)

.add(jDialog2Layout.createParallelGroup(org.jdesktop.layout.GroupLayout.LEADI
NG, false)

.add(jLabel7)

.add(jLabel2)



.add(jTextField5,
org.jdesktop.layout.GroupLayout.DEFAULT_SIZE, 59, Short. MAX_VALUE)
.add(jTextField3)))
.add(jLabel3))
.add(40, 40, 40))
.add(org.jdesktop.layout.GroupLayout.TRAILING,
jDialog2Layout.createSequentialGroup()
.addContainerGap(197, Short.MAX_VALUE)
.add(jButton4, org.jdesktop.layout.GroupLayout.PREFERRED_SIZE,
100, org.jdesktop.layout.GroupLayout.PREFERRED_SIZE)
.add(180, 180, 180))
)i
jDialog2Layout.setVerticalGroup(

jDialog2Layout.createParallelGroup(org.jdesktop.layout.GroupLayout.LEADING)
.add(jDialog2Layout.createSequentialGroup()
.addContainerGap()
.add(jLabel4, org.jdesktop.layout.GroupLayout.PREFERRED_SIZE, 14,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE)
.add(21, 21, 21)

.add(jDialog2Layout.createParallelGroup(org.jdesktop.layout.GroupLayout.LEADI
NG)
.add(jDialog2Layout.createSequentialGroup()

.add(jLabel2)

.addPreferredGap(org.jdesktop.layout.LayoutStyle.RELATED)

.add(jTextField3,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE,
org.jdesktop.layout.GroupLayout.DEFAULT_SIZE,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE)

.add(73, 73, 73)

.add(jLabel7)

.addPreferredGap(org.jdesktop.layout.LayoutStyle.RELATED)

.add(jTextField5,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE,
org.jdesktop.layout.GroupLayout.DEFAULT_SIZE,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE))

.add(jDialog2Layout.createSequentialGroup()

.add(jLabell)

.addPreferredGap(org.jdesktop.layout.LayoutStyle.RELATED)

.add(jTextField2,
org.jdesktop.layout.GrouplLayout.PREFERRED_SIZE,
org.jdesktop.layout.GroupLayout.DEFAULT_SIZE,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE)

.add(31, 31, 31)

.add(jLabel3)

.add(28, 28, 28)

.add(jLabel5)

.addPreferredGap(org.jdesktop.layout.LayoutStyle.RELATED)

.add(jTextField4,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE,
org.jdesktop.layout.GrouplLayout.DEFAULT_SIZE,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE)))

.addPreferredGap(org.jdesktop.layout.LayoutStyle.RELATED, 38,
Short.MAX_VALUE)
.add(jButton4, org.jdesktop.layout.GroupLayout.PREFERRED_SIZE,

25, org.jdesktop.layout.GroupLayout.PREFERRED_SIZE)



.add(38, 38, 38))
)

setDefaultCloseOperation(javax.swing.WindowConstants.EXIT_ON_CLOSE);
setTitle("Interactive User");

jTextFieldl.setEditable(false);

jTextFieldl.setText("Status:");

jMenul.setText("File");
jMenultem1.setText("Open Network Stream");
jMenultem1.addActionListener(new java.awt.event.ActionListener() {
public void actionPerformed(java.awt.event.ActionEvent evt) {
jMenultem1ActionPerformed(evt);

}
¥

jMenul.add(jMenultem1l);
jMenul.add(jSeparatorl);

jMenultem?2.setText("Exit");
jMenultem?2.addActionListener(new java.awt.event.ActionListener() {
public void actionPerformed(java.awt.event.ActionEvent evt) {
jMenultem2ActionPerformed(evt);

}
¥

jMenul.add(jMenultem?2);
jMenuBarl.add(jMenul);

jMenu2.setText("Settings");
jMenultem3.setText("View");
jMenultem3.addActionListener(new java.awt.event.ActionListener() {
public void actionPerformed(java.awt.event.ActionEvent evt) {
jMenultem3ActionPerformed(evt);
b
1)

jMenu2.add(jMenultem3);
jMenuBarl.add(jMenu2);
setJMenuBar(jMenuBarl);

org.jdesktop.layout.GroupLayout layout = new
org.jdesktop.layout.GroupLayout(getContentPane());
getContentPane().setLayout(layout);
layout.setHorizontalGroup(
layout.createParallelGroup(org.jdesktop.layout.GroupLayout.LEADING)
.add(jTextField1, org.jdesktop.layout.GroupLayout.DEFAULT_SIZE, 792,
Short.MAX_VALUE)
);
layout.setVerticalGroup(
layout.createParallelGroup(org.jdesktop.layout.GroupLayout.LEADING)
.add(org.jdesktop.layout.GroupLayout.TRAILING,
layout.createSequentialGroup()



.addContainerGap(532, Short. MAX_VALUE)

.add(jTextField1, org.jdesktop.layout.GroupLayout.PREFERRED_SIZE,
org.jdesktop.layout.GroupLayout.DEFAULT_SIZE,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE))

);
setBounds(10, 10, 800, 600);
}// </editor-fold>

private void jButton4ActionPerformed(java.awt.event.ActionEvent evt) {
//JButton"Save"-->Saves the parameters of the connections in a txt file.

settings=settings+"IP:"+jTextField2.getText()+"\n";
settings=settings+"Port:"+jTextField3.getText()+"\n";
settings=settings+"IP2:"+jTextField4.getText()+"\n";
settings=settings+"Port2:"+jTextField5.getText()+"\n";
File outputFile = new File("..\\parameters.txt");
FileWriter out;

try {
out = new FileWriter(outputFile);

out.write(settings);
out.close();
} catch (IOException ex) {
jTextFieldl.setText("Status: " +ex.getMessage());
b
¥

private void jMenultem3ActionPerformed(java.awt.event.ActionEvent evt) {
//Loads the file "parameters.txt" which contains all the parameters.

loadParameters(); //Loads the values in the jTextFields.

jDialog2.setBounds(100,100,100,100);
jDialog2.pack();
jDialog2.setVisible(true);

b

private void jButton3ActionPerformed(java.awt.event.ActionEvent evt) {
// JButton "Play" --> It reads the xml file with the movies and play them with
vilc. New thread.

Thread thrdPlay = new Thread(new Play());
thrdPlay.start();

b

private void jButton2ActionPerformed(java.awt.event.ActionEvent evt) {
// JButton "Download List" --> Receives the xmlList.
//The following code opens a xml file ,reads it and shows the titles of each

movie in the jListl.
//0n each different Service_Id(provider) makes a new tab in the jList1.

try {

JList xmlJList = new JList();



jListModel= new DefaultListModel();
jTabbedPanel.removeAll();

DocumentBuilderFactory docBuilderFactory =
DocumentBuilderFactory.newlnstance();

DocumentBuilder docBuilder = docBuilderFactory.newDocumentBuilder();

Document doc = docBuilder.parse (new File("..\\xmlListU.xml"));

// normalize text representation
doc.getDocumentElement ().normalize ();
doc.getDocumentElement().getNodeName();

NodelList listOfPersons = doc.getElementsByTagName("Movie");
int totalPersons = listOfPersons.getLength();

for(int s=0; s<listOfPersons.getLength() ; s++){

Node firstPersonNode = listOfPersons.item(s);
if(firstPersonNode.getNodeType() == Node.ELEMENT_NODE){

Element firstPersonElement = (Element)firstPersonNode;

NodelList titleList =
firstPersonElement.getElementsByTagName("Title");
Element titleElement = (Element)titleList.item(0);

NodelList textTitleList = titleElement.getChildNodes();
((Node)textTitleList.item(0)).getNodeValue().trim();

Nodelist ipList = firstPersonElement.getElementsByTagName("IP");
Element ipElement = (Element)ipList.item(0);

Nodelist textIpList = ipElement.getChildNodes();
((Node)textIpList.item(0)).getNodeValue().trim();

NodelList portList =
firstPersonElement.getElementsByTagName("Port");
Element portElement = (Element)portList.item(0);

NodelList textPortList = portElement.getChildNodes();
((Node)textPortList.item(0)).getNodeValue().trim();

Nodelist idList =
firstPersonElement.getElementsByTagName("ServicelD");
Element idElement = (Element)idList.item(0);

NodelList textldList = idElement.getChildNodes();
((Node)textIdList.item(0)).getNodeValue().trim();



NodelList ipProList =
firstPersonElement.getElementsByTagName("IPPro");
Element ipProElement = (Element)ipProList.item(0);

NodelList textIPProList = ipProElement.getChildNodes();
((Node)textIPProList.item(0)).getNodeValue().trim();

tabNamel=((Node)textldList.item(0)).getNodeValue().trim();

//Saves the elements of each movie in the class "Movies"
//If another Service_Id comes then a new tab is created.
if ('tabName.equals(tabName1l)){

xmlJList= makeTab((new
Movies(((Node)textTitleList.item(0)).getNodeValue().trim(),
((Node)textIpList.item(0)).getNodeValue().trim(),
((Node)textPortList.item(0)).getNodeValue().trim(),
((Node)textIdList.item(0)).getNodeValue().trim(),
((Node)textIPProList.item(0)).getNodeValue().trim())));
jTabbedPanel.addTab(tabName1l,xml]List);

Yelse {
jListModel.addElement(new
Movies(((Node)textTitleList.item(0)).getNodeValue().trim(),
((Node)textlIpList.item(0)).getNodeValue().trim(),
((Node)textPortList.item(0)).getNodeValue().trim(),
((Node)textIdList.item(0)).getNodeValue().trim(),
((Node)textIPProList.item(0)).getNodeValue().trim()));

xmlJList.setModel(jListModel);
jTabbedPanel.addTab(tabNamel,xmlJList);
b

tabName=tabName1l;

}//end of if clause
}//end of for loop

Ycatch (SAXParseException err) {

jTextFieldl.setText("Status: " +"** Parsing error" + ", line "
+ err.getLineNumber () + ", uri " + err.getSystemlId ());

jTextFieldl.setText("Status: " + err.getMessage ());

}catch (SAXException e) {
Exception x = e.getException ();
((x == null) ? e : x).printStackTrace ();

}catch (Throwable t) {
jTextFieldl.setText("Status: " +t.getMessage());
b

¥

private JList makeTab(Movies movie){
//Make a new Tab each time a different Service_ID come.

jListModel= new DefaultListModel();



jListModel.addElement(movie);
JList xmlJList = new JList();
xmlJList.setModel(jListModel);
return xmlJList;

by

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

// JButton "Connect to Server" --> connect with the server

try {
sConnection = new

Socket(jTextField2.getText(),Integer.parselnt(jTextField3.getText()));
//new Socket(Ip,Port).
} catch (UnknownHostException ex) {
jTextFieldl.setText("Status: " +ex.getMessage());
} catch (IOException ex) {
jTextFieldl.setText("Status: " +ex.getMessage());
b

int filesize=6022386; // filesize temporary hardcoded
int bytesRead = 0;
int current = 0;

// receives file

byte [] tempArray = new byte [filesize];

InputStream is = null;

try {
is = sConnection.getInputStream();
FileOutputStream fos = null;
fos = new FileOutputStream("..\\xmlListU.xmlI");
BufferedOutputStream bos = new BufferedOutputStream(fos);
bytesRead = is.read(tempArray,0,tempArray.length);

current = bytesRead;

while (bytesRead > -1){
bytesRead = is.read(tempArray, current, (tempArray.length-current));
current += bytesRead;

by

bos.write(tempArray, 0 , current);
bos.close();
sConnection.close();
} catch (FileNotFoundException ex){
jTextFieldl.setText("Status: " +ex.getMessage());
} catch (IOException ex){
jTextFieldl.setText("Status: " +ex.getMessage());

b

¥

private void jMenultem1ActionPerformed(java.awt.event.ActionEvent evt) {

// JMenultem "Open Network Stream" --> open the jDialog2 first if the file
with parameters doesn't exist
//then call the "loadParameters" and opens the jDialog2.



jTextFieldl.setText("Status: ");

File f = new File("..\\parameters.txt");

if(If.exists()){
jDialog2.setBounds(100,100,100,100);
jDialog2.pack();
jDialog2.setVisible(true);

b

loadParameters();

jDialogl.setBounds(60,60,500,500);

jDialog1l.pack();

jDialogl.setVisible(true);

b

private void jMenultem2ActionPerformed(java.awt.event.ActionEvent evt) {
// JMenultem "Exit" --> close the application.

setVisible(false);
dispose();
b

private void loadParameters()<{
//Finds the file ,reads it and load the values in the jTextFields.
try {
FileReader f =new FileReader("..\\parameters.txt");
BufferedReader bf =new BufferedReader(f);

String s ="";
int a=0;
while((s = bf.readLine())!= null){
a++;
String[] t=null; //Seperate the string into two

pieces (Name,Value)
t = s.split(":");
if (a==1)
jTextField2.setText(""+t[1]);
if (a==2)
jTextField3.setText(""+t[1]);
if (a==3)
jTextField4.setText(""+t[1]);
if (a==4)
jTextField5.setText(""+t[1]);

b

} catch (IOException ex) {
jTextFieldl.setText("Status: " +ex.getMessage());

b
b
/**
* @param args the command line arguments
*/

public static void main(String args[]) {
java.awt.EventQueue.invokelLater(new Runnable() {
public void run() {
new InteractiveUser().setVisible(true);
b
1)
b



// Variables declaration - do not modify

private javax.swing.JButton jButtonl;

private javax.swing.JButton jButton2;

private javax.swing.JButton jButton3;

private javax.swing.JButton jButton4;

private javax.swing.JDialog jDialogl;

private javax.swing.JDialog jDialog2;

private javax.swing.JLabel jLabell;

private javax.swing.JLabel jLabel2;

private javax.swing.JLabel jLabel3;

private javax.swing.JLabel jLabel4;

private javax.swing.JLabel jLabel5;

private javax.swing.JLabel jLabel7;

private javax.swing.JMenu jMenul;

private javax.swing.JMenu jMenu2;

private javax.swing.JMenuBar jMenuBar1l;

private javax.swing.JMenultem jMenultem1;

private javax.swing.JMenultem jMenultem?2;

private javax.swing.JMenultem jMenultem3;

private javax.swing.JSeparator jSeparatorl;

protected static javax.swing.JTabbedPane jTabbedPanel;
protected static javax.swing.JTextField jTextField1;
protected static javax.swing.JTextField jTextField2;
protected static javax.swing.JTextField jTextField3;
protected static javax.swing.JTextField jTextField4;
protected static javax.swing.JTextField jTextField5;

// End of variables declaration

private Socket sConnection = null; //Users's Connection with the Server
private inti = 0; //Reading xml file uses this.
private String tabName="0";

private String tabNamel=null;

private static int list;

private String settings=""; //This String saves the values in the file.
private static JList xml]JList = new JList();

private static DefaultListModel jListModel= new DefaultListModel();

/*

*

X
%
b3

Movies.java

Created on 12 March 2007

*/

package User;

/**

*
*

@author DIMITRIS PAPADOGIANNIS



*/

public class Movies {

/** Creates a new instance of Movies */
public Movies(String a,String b,String c,String d, String e) {
title=a;
ipMulticast=b;
port=c;
serviceld=d;
ipProvider=e;

¥

public String toString() {
return title;

by

public String ipMulticast,ipProvider,port,title,serviceld;

by

/*

* Play.java
*

* Created on 10 January 2007

*x

*/
package User;

import java.io.BufferedInputStream;
import java.io.ByteArraylnputStream;
import java.io.IOException;

import java.io.OutputStream;

import java.net.Socket;

import java.net.UnknownHostException;
import javax.swing.JList;

import javax.swing.JOptionPane;

/**

*

* @author DIMITRIS PAPADOGIANNIS
*/

public class Play implements Runnable{

/X* * Creates a new instance of Play
*/

public Play() {

b

public void run(){



ProcessBuilder playC = new ProcessBuilder( ); //New Process

try {
//Gets the selection of the jTabbedPane.

tmpJList = (JList)InteractiveUser.jTabbedPanel.getSelectedComponent();
Movies tmpMovies=(Movies)tmplList.getSelectedValue();
System.out.printIn(""+tmpMovies.title);

if ( tmpJList.getSelectedIindex()== -1){ //If you don't select a value
from jListl an error message will show up
JOptionPane.showMessageDialog(InteractiveUser.jTabbedPanel,
"Please select a movie from the list.", "List error",
JOptionPane.ERROR_MESSAGE); }
else {

//Sends to CMN the movie which the User want to watch.
try {
cmnSocket = new
Socket(InteractiveUser.jTextField4.getText(),Integer.parselnt(InteractiveUser.jTe
xtField5.getText()));
//new Socket(Ip,Port).
OutputStream os = null;
0os = cmnSocket.getOutputStream();
//Sends the file.
os.write((tmpMovies.ipMulticast + "/" +
tmpMovies.ipProvider).getBytes()); //Makes the file
os.flush();
os.close();

} catch (UnknownHostException ex) {
InteractiveUser.jTextFieldl.setText("Status: "+ex.getMessage());
} catch (IOException ex) {
InteractiveUser.jTextFieldl.setText("Status: "+ex.getMessage());

b

// Uses the VLC program to receive the multicast transmition.
(Program,Arguments)

playC.command("C:\\Program Files\\VideoLAN\\VLC\\vIc" , "udp://@"
+ tmpMovies.ipMulticast + ":" + tmpMovies.port );

playC.start();

InteractiveUser.jTextFieldl.setText("Status: " +playC.command());

+i

} catch (IOException ex) {
InteractiveUser.jTextFieldl.setText("Status: "+ex.getMessage());
b
b
private JList tmpJList = new JList();

private int currentTab;
private Socket cmnSocket;




Biphoypaoia:

[1] http://middleware.objectweb.org/

[2] http://www.sei.cmu.edu/str/descriptions/middleware.html

[3] http://www.ist-athena.org/

[4] http://www.dvb.org/

[5] ETS 300 744, Digital Video Broadcasting (DVB): Framing structure, channel
coding and modulation for Digital Terrestrial Television (DVB-T), ETSI, 1997

[6] http://www.mhp.org

[7]1 ETS EN 301 192, Digital Video Broadcasting (DVB): DVB Specification for data
broadcasting, ETSI, 1999

[8] ETSI 102 812 Digital Video Broadcasting (DVB):Multimedia Home Platform
(MHP) Specification 1.1.1

[9] Java™ Technologies for Interactive Television

[10] ETS 300 802: Digital Video Broadcasting (DVB): Network-independent
protocols for DVB interactive services

[11] J.H Scott “The how and why of COFDM”

[12] J.-P. Evain, The Multimedia Home Platform — an overview, EBU Technical
Review, Spring 1998

[13] http://www.videolan.org/

[14] ETSI 302 304, Digital Video Broadcasting (DVB): Transmission System for
Handheld Terminals (DVB-H)

[15] ETSI: Draft EN 302 307: Digital Video Broadcasting (DVB); Second generation
framing structure, channel coding and modulation systems for Broadcasting,
Interactive Services, News Gathering and other broadband satellite applications
(DVB-S2).

[16] http://www.etsi.org/

[17] ISO/TEC DIS 13818-1: Generic coding of moving pictures and associated audio
information: Systems

[18] www.sun.com



	ΤΕΧΝΟΛΟΓΙΚΟ ΕΚΠΑΙΔΕΥΤΙΚΟ ΙΔΡΥΜΑ ΚΡΗΤΗΣ
	Σχολή Τεχνολογικών Εφαρμογών
	Πτυχιακή Εργασία

	Ευχαριστίες
	Περιεχόμενα:
	Περιεχόμενα Πινάκων:
	Περιεχόμενα Σχημάτων:
	Ακρωνύμια
	1 ΕΙΣΑΓΩΓΗ
	2 Ψηφιακή τηλεόραση
	2.1 Πρότυπα Ψηφιακής Τηλεόρασης
	2.2 Ψηφιακή επίγεια τηλεοπτική εκπομπή

	3 Αμφίδρομο DVB
	3.1 IP μέσω DVB
	3.2 Middle-ware
	3.3  Multimedia Home Platform (MHP) και JavaTV
	3.3.1 MHP
	3.3.2 JavaTV
	3.3.3 Περιοχές Eφαρμογής/Υπηρεσιών MHP & JavaTV


	4 Αρχιτεκτονική συστήματος DVB-T
	4.1 Γενική αρχιτεκτονική συστήματος DVB-T
	4.2 Κεντρικό σημείο εκπομπής
	4.3 Ενδιάμεσος κόμβος διανομής (CMN)

	5 Αρχιτεκτονική Middle-ware
	5.1 Γενική αρχιτεκτονική Middle-ware
	5.2 Eνότητα  Παροχέας Υπηρεσιών
	5.3 Ενότητα  Εξυπηρετητής Διανομής
	5.4 Ενότητα CMN
	5.5 Ενότητα Χρήστη

	6 Διαμόρφωση, εφαρμογή και ολοκλήρωση συστήματος
	6.1 Διαμόρφωση και υλοποίηση συστήματος DVB-T
	6.1.1 Διαμόρφωση σημείου εκπομπής
	6.1.2 Διαμόρφωση CMN

	6.2 Middle-ware υλοποίηση
	6.2.1 Υλοποίηση ενότητας παροχέα υπηρεσιών
	6.2.2 Υλοποίηση ενότητας Εξυπηρετητή Διανομής
	6.2.3 Υλοποίηση  ενότητας CMN
	6.2.4 Υλοποίηση  ενότητας Χρήστης


	Παράρτημα
	Παροχέας Υπηρεσιών
	* Provider.java
	* Connection.java
	*   Stream.java

	Εξυπηρετητής Διανομής
	* DServer.java
	* ProviderConnection.java
	* MakeXml.java
	* SendXml.java
	* ForwardingDS.java

	CMN
	* CMN.java
	* AUserConnection.java
	* IUserConnection.java
	* SendList.java
	* ReceiveXml.java
	* RequestList.java
	* Routing.java
	* ForwardingCMN.java

	Χρήστης
	* InteractiveUser.java
	* Movies.java
	* Play.java


	Βιβλιογραφία:

