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1. Eioaywyrj

1.1. Tsvikn mepiypaen

H mroyloxn epyacio mov meptypleetot 610 TopaKato Keilevo acyoAeitol pe
™ dnuovpyia piog epapproyns n oroia Ba Kavel cuppaen Pivieo 1 cuppaPn EIKOVOV.
H epappoyn avt) péow g mAaT@OpUHOg €pYOciag mov dnNuovpyel, mapéyel v
dVVATOTNTO GTO YPNOTY VO TPOYWPNOEL GTN GLPPAPY| TV apyeimv. To mapayouevo
apyeio ™G epappoyne etvar éva Pivieo 10 omoio ko amodnkedetonr oto dioko. H
gpapuoyn mov viomodnke otnpiletal otn YAOGGO TPOYPUUUATIGHOV Java kol oTo
API (Application Programming Interface) Java Media Framework (JMF) kot JFC
(Swing) ¢ Java. Zopewva pe 1o facikd cevaplo yivetal elcaywyn tov Bivteo 1 tov
EIKOVOV otV TAaTeOpua epyaciag. H ecoayoynq tov apyeiov (swdveg 1 Pivieo)
pmopet va yiver emdéyovtag gite €va apyeio Eexwplotd gite £var OAOKANPO QAKEAO LE
apyeio. Xtn cvvéyela apov emheydel n oepd pe v omoia Ta Pivreo 1 ot ewoveg Ba
evobovv, yivetal n cvppaen tovg. To mapayodpevo Pivieo amodnkeveton 010 dicko

amd OTOV oTN GLUVEYELN UTOPEL var avamoaporyOet.

1.2. 2r10)X0C

O o16y10¢ TG epyaciag lval n vAomoinon pag EQapUOYNS N OToio oAl Kot
ypnyopa Ba kdvel cuppagn PBivteo | cvuppaPn EKOVOV GE TPAYUATIKO YPOVO. XNV
epappoyn ta Bivieo evovovior povo pe Pivieo, OTMG KOt 0L EIKOVEG EVAOVOVTOL LOVO
ne ewovec. H ovppaen Bivieo 1 n cvuppa@r| i6VOV TOL €ivol KOSIKOTOMUEVA LE
dwpopetikd Format 11 pe dwnpopetikéc dwuotdoelg, ivar emiong €évag otdyog mov
vAomomnke. I'a va yivert Aomdv dvvatn n cuppar| Tov Bivieo 1 TOV EIKOVOV TOL
elte eivan  Kodwomomuéva oe  dwpopetikd Format elte éyouvv  O10pOpPETIKES
JOTAGELS, TPMOTO YIvETOL EMAVOK®OWKOTOINoT TV apyeiov pe éva kowvd Format ko

LLE TIG 101€G O1OOTAGELG AVTIGTOLYO KOl GTNV GLUVEYELN 0KOAOVOEL 1] GUPPAPT TOVC.

1.3. EpyaAcgia vuAorroinong

o v vidomoinon g &Qapuoyng ypnolpomombnke mn  yAmdoca

mpoypoppoTiopov Java kot ta mokéto PifAodnkav mov avty npoceépel. H Java oe



ovvovooud pe to API Java Media Framework (JMF) amotelel €va moAd 1oyvpd
gpyareio yio v dweipion kou emeEepyacio apyeimv moivpécov (Bivieo, eikdvov,
k.a.). 'Etolr domdv 1 ypnon tov PPprodnkodv tov IMF frav kabopiotikny yu v
viomoinon g epappoync. Emiong ywr v viomoinom tov GUI (Graphical User
Interface) g epappoyng ypnopomomdnke Kupimg To Swing 1o omoio eivor HéEPOS Tov
API Java Foundation Classes (JFC) t¢ Java. KaBe API tng Java eivon pio peydin
oLALOYN ad £TOLO TTPOYPALLOTA TNG Java T omoia TapEYovV ¥PNOIUES dSLVOTOTNTES

6¢€ £v0L LTTO KOTAOKELT] TPOYPOULLLLCL.

1.3.1. Java

H yA®ooa mpoypappaticpov Java AOYy® Tov dUVATOTHTOV TTOV TPOGPEPEL
otV dwyeipion apyeimv Pivieo, eikdvog K.o.. amoterel iomG TNV WAVIKOTEPT ETIAOYN
Yoo TV oVATTLEN EQOPUOYDV TOV YPNOLULOTOLOVVTAL Y0 THV TOPOLGIOCT] KOt
eneepyaoia apyeiov molvuéocmv. H Java amotedel v xupiopyn kot Pacikn 1déa
omv gpappoyn. H epappoyn ompileton oe kddka mov ypaenke oe Java. 'Etot
AOWOV TO TAVTO GTNV EQPAPLOYN OVTN AETOVPYOVV UE TNV YpPNon s Java Kot Tov

BpAoONKOV oL QLT TPOGPEPEL.

1.3.2. Java Media Framework

To API Java Media Framework eivon pio fipArodnkn maxétov g Java n
OO0, TPOGPEPEL TOALEC OLVATOTNTEG OTNV Olayeiplon apyeimv TOALUECHOV Kol
vrootpiler ovvBetn enefepyacio ekdvoc, Nyov kol Pivieo, avayvopiloviag Tovg
TEPLOCOTEPOVS TOTOVG apyeiwv mov KukAo@opovv. To JIMF ypnowonoeitol yio va
UTOPECEL KAMO0G Vo, €loaydyel apyeion TOALHEG®OV o€ piol EQUPUOYYT] TOL EXEL
vAomombBel pe Java wkor va to dwyepiotel avdroya. ‘Eyxer oxedootel yia va
TPOCPEPEL, GE EVOV TPOYPOUUATIOTH], OAd Oca YpeldleTal yio. vo. VAOTOW|GEL pia
epapupoyn otnv omoio Bo €xel emmpdcHeTto €Aeyyo OTNV  AVOTOPOY®YN KoL
eneepyacia apyeliov moivpéowv. H apytektoviky tov JMF egivor omdn ko
amotereiton and Tpion Pacikd oTAd. LTO TPOTO GTAOO YiveTal 1M OmOKINOY €VOG
apyelov TOAVHEG®Y, 6TO J€VTEPO GTAdI0 M emeEepyacio Tov apyeiov Kot TEAOG GTO
Tpito 614010 10 apyeio eite amobnkedeton gite mapovodletar (avamapdyoyetat). To

JMF Aowmév, oynupotomolel kot — €meKTEIVEL TIG OLVATOTNTES Yo TNV JSloElplon



noAvpécwv oty Java, Kot Sivel GTOVE TPOYPAUUATIOTES EVa 1oYLPO KOLTL Epyareimv

Y TV avAamTLén EQOPUOYDV OlaYEIPIONG OPYEI®V TOAVUECMV.

H Bpriodnkn moxétov JMF amotehel tov axpoyovieio AiBo ywoo tnv

viomoinomn g epappoync. H éxdoon tov JMF (2.1.1e) mov ypnoylomorteitot yio avt

™mv gpappoyn aroteieiton and 209 kKhdoelg ko givat yopiopévn oe 11 mokéta ek v

omoimv ta akoAovda ¥pNGIUOTOI0VVTAL TNV EPAPLOYT:

javax.media: To kOplo moKETO MOV PPICKETOL GTO TPADTO EMIMEIO KO
mePLOUPAVEL TIG TEPIGGATEPES KAAOELG AL KOl HEPIKES OO TIC TO
oNUOVTIKES, OTTMG TIC: Manager, Processor, DataSink kot Player.
javax.media.control: To mwokéto avtd amoteAeiton and 18 KAdcES TOV
kabopiovv TOUG dlapopetikovg Tomovg twv  Controls  (m.y.:
TrackControl kot FormatControl).

javax.media.format: 'Eva onuovikd maxéto 10 wAdocewv mov
kabopilovv ta dweopetikd Format ta omoia to JMF givar wovo va
dwyeprotet (m.y.: AudioFormat kot H263Format).
javax.media.protocol: 'Eva onpovtikd makéto 26 KAGcemv ol omoieg
TOPEXOVY TNV LIOCTHPIEN Yo TNV emikowwvio pe to DataSource. To
DataSource avamapiotd apyeio mwolvuéowv oto JMF  (my.:
FileTypeDescriptor kot PullBufferDataSource).

javax.media.util: 'Eva maxéto 0600 mOAD ypnoluev  KAACEWV:
BufferTolmage ot ImageToBuffer mov ypnoyomoodvionr Yo
petatpony| peta&y JMF Buffers kot AWT gwcovov.
javax.media.datasink: ‘Eva  mokéto teccdpov  KAACE®V  TOL
YpNOLoToovvToL Yo e&aymyn yeyovoT®OV TOV TPOKVTTOLV KOTA TNV
Aertovpyion Tov DataSink. To DataSink ypnowonoweitor yio v
amofnKevon apyeiov (.. DataSinkErrorEvent Ko

DataSinkListener).

1.3.3. Java Foundation Classes (JFC)

H PBiprobnkn moxétov Swing (to Swing amotedei pépog tov JFC)

TEPLOUPAVEL TP TOALL GLOTAUTIKA TO OTTOI0L YPNGILOTOIOVVTOL Yol TNV dNovpyia

0V ypapuwov mepiPdarovtog (GUI) pog epappoyng kot ovclactikd eivor pio



ovolmoNg eméktacn g Prprodnine mokétov AWT. H yképo t@v cueTatiKdv T0v
Swing meptlhappavel Kovumid, mAOICIOL EAEYYOL, ETIKETEG, TEPLYPAUUATO, HEVOD,
AeChvteg kol moAAG dAAa. Ta cvotatikd Tov Swing €yovv dvoua mov Eekva pe To
ypappa J, axorovBeital omd €va akOUe KEGAAOIO YPAILO KOl GTN GLVEXELD VTTAPYEL
T0 VTOAOUTO OVOUO TTOL YpAgeTal pe piKpd ypdppata. [ToAAd amd To GLGTATIKA TOV
Swing ypnowomomfnkav vy tv vAomoinon tov GUI g epappoyng mov

TOPOVCALETOL.

1.4. Video - Audio Formats

Ytov mapokdto mwivaka mopovstalovior OAa to. Video kot Audio Formats to
omoia to JMF vrootnpilel. ‘Etot oty gpappoyn eivar dvvatd apyeio Bivieo 1 fyov 1
0 oLVOLOCUOG Kol TV 000, To omoio &ivonl Kmdwkomomuéva pe to Format mov
eoivovtol 0TOV TOPaKATO Tivaka, vo ovoamopayfodv 1 va dlayeplotodv Kot vo
dmwcovv 10 KotdAAnAo amotérecua. [lapodro to evpd edopa twv Video kot Audio
Format mov to JMF vroompiler vrapyet évag meplopiopoc. To apyeio moAvpécmv
mov Ba e&oyBel amd v epapuoyn umopel va givor tomov QuickTime 1 AVI. Avtd
ocvpPaiverl enewdn o Multiplexer (to JIMF tov mapéyet péow g kAdong Processor) mov
ypnowonoteitor yoo v eEaymyn tov apyeiov Pivieo vmootnpilel povo ta apyeio
tomov (Content Type) QuickTime kot AVI. 'Etot Aowtdv oty €pappoyn 1o apyeio
e€doov dev Ba pmopet vo eivar yu mapaderypo tomov MPEG, mopd povo tomov
QuickTime xatr AVI. Ocov oagopd ta apyeio tov Windows Media, avtd dev
avayvopilovtal ond 1o JIMF. Avtd onpaiver 6t 1o apyeie ovtd (wmv, asf) dev

dvvatot va yeploTovy pe v xpnon tov JMF, ondte ovte Kou e v €Qappoyn.

Video Audio

Format Content Type Format Content Type
Cinepak QuickTime, AVI | PCM QuickTime,
AVI, WAV
MPEG-1 MPEG Mu-Law QuickTime,
AVI, WAV
H.261 AVI ADPCM(DVI,IMA4) QuickTime,
AVI, WAV
H.263 QuickTime, AVI | MPEG-1 MPEG
JPEG QuickTime, AVI | MPEG Layer3 MPEG
Indeo QuickTime, AVI | GSM WAV
IIivarag 1



2. H epapuoyr

2.1. Tevikn Trapouaciaon tng epapuoyng

H yevikn 10éa g epoapuoyng Paciletar ommv cvppaen Pivieo ko v
ovppaen ewovov. o va etvar 1 epappoyn €dkoAn otn ypnon omuovpynonke pio
TAOTEOPLU EPYACING, GTNV OTOio. LTOPOVV VO, EKTEAEGTOVV OAEG Ol AELTOVPYIES TNG.
[Mopakdtom Topovstalovtot HePKES Ao TIG AELTOVPYIES TG EPAPULOYNG.

Amo t0 pevod g EQAPLOYNG, O XPNOTNG, Uropel va emAéEet va eppavicetl pio
gwova N va avarapdyetl éva Pivteo. H avamapoymyn tov Pivteo yivetor pe v ypnon
evog Media Player o omoiog divel oto yprotn tic Pacikég dvvatodtnteg evog Player
omwg: Play, Pause, éAeyyog g pong avamapoaywyns, pOBuon mg €viacng tov 1yov
K.0.. Mia GAAN Baocikr] Agttovpyio elvar n emAoyn TV apyelov To omoia 0 ¥pPNoTNG
embopet va evocel. H emioyn tov apyeiov yiveton gite palikd, emiéyovrog éva
OAOKANPO QAKELOD, EIGAYOVTOG £TG1 O TO apyEia Tov Ppiokovtol HEGa 6TO QPAKELO,
eite éva apyeio kKabe popd. Apov emdééet ta apyeia, o xpnotng uropet vo aAAaEel T
oelpd Toug N va dlaypdwyetl évo omd avtd. XTnv TEPITT®ON OTov To. apyeio. TPOg
ocvppaen givor ewkdveg o yprots umopet vo emaécel to FrameRate mov Ba €xovv ot
ewovec oto Pivieo N tig dwotdoelg (width, height) mov embBopel va €xer to
napayopevo Pivieo. Téhog apod o ypnomg emAéler mov Oa amoBnkevtel To
TapayOUEVO Bivteo Kol TO OVOUO 0LTOV, UTOPEL VO TPOYMPNOEL GTNV GLPPOLPT TOV
apyeiov.

Koatd v emtioyn tov ovOpaTog ToV TapayOUeEVOL apyeion 0 ¥pNoTNG EMAEYEL
Tov TOmo €£0d0V TOoL apyeiov avaroya pe TV KatdAnén (.avi) mov Ba ddoel oe avTo.
Ot gmhoyég tov ypnot &ival 6vo (.avi 1 .mov) vy o Adyo mov e&nyndnke oty
mponyovrevn evotnta. Me tov Tpdmo avtd divetar 11 dSuvaTHTNTO GTNV EPOPUOYN VO
avTiAneOel Tov TOTO Yoo T0 Tapayouevo Pivieo. Aol yivel 1 cuppapn TOV apyeimv
(cwotd ko yopic TpofAquata), propel va yivel avamapaymyr Tov Pivteo mov £dmoe
N €QapLOYN.

Av katd Vv dldpKen TG cuppaeng dnpovpyndet kbdmolo TpoPANUa, TOTE N
ddkacio otopotdel dueca kot epeaviCetal Eva uMvopa Le TEPIEYOUEVO TNV oTiol

Yo TNV omoia 1 drodtkacio TEPUATIGTNKE.



2.2. 2&evapio ouppa@pnc EIKOVwWvV

2V Topdypo@o ouTH YIVETOL GUVOTTIKY TEPLYPOPN TNG OldIKAGIog Tov
aKoAoVOeiTAL TNV TEPITTOON TOL O YPNOTNG AMOPAGICEL VO KAVEL GLPPAPT] EIKOVOV.
Aol Aoumov o ypnotng emAélel Tic ewoveg mov emBuvuel vo evooel apyilel M
dwdkacio ™G cvppaens TV ekoOvVOV o Pivteo. Apyikd amd TV KATdAnén Tov
OVOLATOG IOV €XEL OMGEL 0 YPNOTNG Yo TO Topayouevo PBivieo, n epappoyn evromilet
Tov TOmo (mov, avi) tov mapayOopevov Bivieo. XN GLVEYEW OV O ¥PNOTNG OEV EXEL
dMOEL TIG OL0OTACELS, TIG omoieg emBuLEl va EYEL TO TOPAYDOUEVO BIVTEO KOt Ol EIKOVES
EYOUV SLOPOPETIKES SLOCTAGELS, YiveTal SIOUOPO®OT TOV d100TAcEMV Kabe €1KOVOG
COLPMOVO, LE TIC OGTACELS TNG TPATNG EIKOVAG. AV OU®MG 0 XPNOTNG £XEL SMOEL TIG
dwotdoelg mov emiBopel va €xel To Pivieo tOTE YiveTal SApOPOOCT TOV O1UCGTAGEDV
K6Oe ewoOVAG COPUPOVA HE TIG OOTAGELS TOL £xel 0Woel o yprotne. Télog n
epapuroyn petatpémel kdbe ewova oe Buffer (mpoocwpivr] amoBnkn vy peopa
dedopévmv), divel oto Buffer v didpkela (FrameRate) mov Ba £xet kdbe eikdva 6To
Bivteo kot Tic vmoéAouteg mAnpoeopieg ywoo to Format kar otéhver to Buffer yw

amofnKevon 61o dicKo.

2.3. 2evapio ouppaprc Bivreo

2V Topdypo@o ouTH YIVETOL GUVOTTIKY TEPLYPOPN TNG OldIKAGIog Tov
aKoAovBeital otV TEPIMTOON TOV 0 YPNOTNG ATOPAGICEL VO KAVEL cvppapn Pivteo.
A@ob lomdv o ypnotng emAaéter ta Pivieo mov embBouel va evooel apyiler M
dradikacio g cuppaEng OAmV TV Pivieo g éva.

Apyikd omd v KatdAnén Tov ovOUATOG TOV €£XEL OMGEL O YPNOTNG Yo TO
mopayopevo Pivteo n epappoyn evromilel Tov TOMO (avi, MOV) TOL TAPUYOUEVOL
Bivteo. X ocvvéyela yuo KaOe apyeio yivovtal ot akdAovbeg evépyeteg: av to apyeio
nepéyel Ko Pivreo kan fyo (2 Tracks) yiveran daywpiopdg tov Pivieo kol Tov Myov
pe v Pondewa g kAdong TrackControl. H epappoyn maipver ta Tracks(Bivteo,
Nxoq) kdabe apyeiov ko e&etdlel av avtd (to Tracks PBivieo dAwv TV apyeimv Kot To
Tracks yov OAwVv TV apyeiwv avtictoya) ypeldloviol ETOVOK®OIKOTOINGT OCTE Vi
elvar dvvatd va yivel M oLpPpAPN TOVLC. LTV WEPIMTMOOTN MOV xpELdlETOn
EMOVOKMIKOTOIN G, T0TE evromiletan éva Format ywo to Track Pivteo kot éva Format

v o Track Myov ta omoio vrootnpilovtatl and ta Tracks Bivreo kot fxov OA®V TV
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apyeiov avtiotoryo. Ta Format avtd tov Tracks Bivieo kot yov epappoloviot ota
Tracks Pivieo ko Myov 6Awv tev apyeiov avtictoyya. Emiong efetdlovtar ot
dwotdoelg Towv Pivteo. Av givor dlapopeTikég T0TE PaprOlovTal Ol OCTAGELS TOV
Tp®TOL Pivieo oe OAa T VTOLoTa Bivieo. AV 1 EQUPLOYT OEV UTOPEGEL VAL EVTOTIGEL
Format ta omoia vrootnpilovtor and 6Aa ta Tracks tov apyeiov tote N dodkacio
teppatiCetar. Téloc OAa ta apyeia petatpémovion oe Buffer kot apod 600o0v ot
TAnpoeopieg yio v ddpkela OAwv twv Tracks €101 ®OTE ALTE VO GLYYPOVIGTOVV

ocwotd, To Buffer amoOnkeveton 610 dicko.

2.4. APXITEKTOVIKOS OXEOIAOUOC spapoyns

2.4.1. Aoun spapuoyng

Onwg avapepnke Tponyovpeévac, 1 epoproyn vAoTomONKe amoKAEIGTIKA e
™V xpNnon g yYAdooag mpoypappaticpov Java. Me Pdon Aowmdv v yAOOoW
TPOYPOUUOTICHOD Kot T TS PipAodnkec makétwv mov ypnoipomomdnkay, n doun
™m¢ epapuoyns yopiletar oe tpio facikd emineda. X10 TpmdTO £minedo Ppioketar N
YAOGGO TPoypappaticpod Java. 1o devtepo eninedo Eyovpe Kupimg Tig PAtodnkeg
nakétov JMF kol Swing (eAdylota emiong ypnopwonomdnke n Piprodnikn moxérmv
AWT), ot omoleg ypnoorombnkoy yoo TV VAOTOINGN TG EQAPUOYNG. XTO TPiTO
emimedo €yovpe TIG Aertovpyieg mov vAomomOnkav pe Paon TiIc KAAoES omd TIC
Biprodnkeg makétwv mov Ppickovial 61O Tponyovpevo eminedo. To oyfua mwov

axolovOel amodidel TV dour| TG EQAPLOYNG.

Java Aplication

A A

JMF Swing
7} A
Functions
JMF: Multiplexer, Playing, Processing
Swing: GUI
Ixfpa 1
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370 TOPATAVED OCYNAUO YIVETOL OVTIMNTTO TG Yoo TNV VAOTOINoM TG
epaproyng ypnoworomOnkav n Java kat ot fipiodnkeg g JIMF kot Swing. T va
Yivel TEPIOCOTEPO KatavonThy 1 doun TG €Qappoyns Oa ypnopwomomnbel g
napadetypa n avoarapoywyn evog Pivteo. o v avarapaywyn evog Pivieo Aowmdyv, n
Java ypnotponotel tic PpAobnkeg mokétwv JIMF kot Swing yio va mépet Tig KAAGELS
and avtég, pe v Pondela Tov onoiwv Ba ecdyel To apyeio oV gpappoyn, Ba to
YePoTeEl KaTAAANAL Ko Téhoc Bo omovpyncet to GUI ywo va yiver dvvatn 1

npofoin tov Bivieo oto ypnoT.

2.4.2. 2xediaouocg 1n¢ diadikaoiag avamapaywyns Bivreo

Me v ypnon ¢ kAdong Player g JMF avamopdyston €va Bivieo og pia
Java gpappoyn. H Aettovpyla mov kdver o Player sivor amkny 6nwc ¢aivetor 6to

TOPOKATO GYYLLOL.

i

[

.

Flayer

Ixfpa 2

O Player dowdv maipvetl to Pivieo, T0 0mOK®OWKOTOLEL Y00 VO LTOPEGEL VOL TO
avamopayel, yopic opmg va &gl v dvvatdotta va eméuPet (wy. va oAAdéer to
Format) cg avt6 Kou to mapovcidlel otov yxpnot.

Oocov agopd Vv O0dKacio avamapaywyns evog Pivieo, apovd o ypHotng
emiégel o apyelo mov emBupel va mapakolovdnoet, dnuovpysiton £va avTiKeipevo
tonov URL pe mapdpetpo tn dodpopun oto 4ioko kot 10 6vope Tov apyeiov. Xtnv
ocuvéyewn dnuovpyeitan o Player (avtikeipevo tng kAdong Player) yia 1o avtikeipevo
URL «on tomoBeteitanl oe avtov €vog ControllerListener (akpoatnc) yio va eAEYyeTOL.
AoV o Player nepdoet 11¢ kataotdoelg realized o prefetched ywpig mpofinparta
etvan étolog va Eexvnoet. O Player exwvaetl ko €161 o Bivieo avamapdyoayetol. Xto

TOPAKATO GYNHO TAPOoLSIAETOL 1] pON TNG SLOOKAGTING TTOV HOALG ovOADONKE.
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Video file

A 4
Create URL object from Video file

v
Create the Player and add control Listener to it

v
Call realize and wait the Player to be realized

l

Call prefetch and wait the Player to be prefetched

\ 4
Start the Player

Ixfpa 3

2.4.3. 2xed1aouo¢ TnNS O1adIKAoias ocuppaPnc EIKOVwWv

Me v ypnon g KAdong Processor tg JMF éva apyeio molvpéowv oe pio
epapuoyn Java vmokerton oe enelepyacio. O Processor, ev avtiBéoet pe tov Player,
npoceépel v dvvatomta enelepyaciog (m.y.: aAliayng tov Format) tov apyeiov
€16000V KOl ETAVOYPNOLLOTOINGNS TOL apyeiov e£6dov petd v enelepyacia gite pe
éva véo Processor gite amoOnkedoviag 10 oto dicko. H Asttovpyio mov wdver o

Processor givat amAn 6nwg QaiveTon 6TO TOPAKAT® GYN L.

Processor @

e

=2

Ixnpa 4

Ocov apopd v cuppaen IKOVEV apytKa 1 EQUPUOYT| TOIPVEL TO GHVOAO TMV
ewovav mov Ba evwbolv katl 1o dvopa Tov apyeiov £0d0v. X1 GuvéyELn dnpovpyet
éva DataSource (avtikeipevo g kAdong DataSource) pe mopdpetpo to ovopato tmv
apyeiov mov Ba evwbBodv kot évav Processor (avtikeipevo g kAdong Processor).
A@ob dnpovpynBetl o Processor kot mpootebel oe avtov évag ControllerListener, n

epappoyn koiet v Asrtovpyion Configure tov Processor kot mepiuéver péypt o
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Processor va PBpebel omv katdotaon Configured. Opoiog n epappoyn xoiet v
Aertovpyior Realize xou mepiuéver péypt o Processor va Ppebel oty katdotoon
Realized. Xmmv ocvvéyeia apovd o Processor PBpebel otnv kotdotaon Realized 1
epapuoyn omuovpyel éva DataSink to omoio cvoyetiCerar pe tov Processor kot
naipvel cav mapdpetpo tov Medialocator (avtikeipevo g kidong MedialLocator)
tov apyeiov €£60ov. H epappoyn om ocvvéyewn Eexvder tov Processor kot to
DataSink. 'Etot 1o dedopéva amd Olec Tic ewkoveg oaPalovior kot 1 €QOPUOYN
napdyel 1o apyelo Pivieo omv mpoxkabopicuévn Béon 610 dioKo. TO TOPAKAT®

oxfpo TapovctdleTol n por TG SadIKAGINS TOV HOALG AvaADONKE.

Images Specify output video name

\ 4
Create Data Source [* Data Source Stream

y

Create the Processor and
add control Listener to it

A 4

Call configure and wait the
Processor to be configured

A 4 A 4

Call realize and wait the Create output
Processor to be realized Media Locator

y y
Create a Data Sink associated with the Processor

A 4 A 4
Processor begin Data Sink begin

A\ 4 A 4
Wait till all files to be done

Ixfpa 5

2.4.4. 2xediaouog Tn¢ dradikaoiag ocuppang Bivreo

Onwg kot oty ddikocio. cvppapns eikdvov, £Tol Kot oty drodtkacio

ocvppapng Pivreo Ba ypnowomomBel n khdon Processor g JMF. Mg v khdon
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Processor givatr duvatd va yivouv ot KATAAANAOL YEPICUOL Yo TNV CLPPOUPYT| TOV
Bivteo.

Ymv mepintoon g cvppaeng Pivieo apywkd onuovpyeiton €vag Processor
v kéOe Pivteo 10600v. Avtd yivetar yuo eleyyBel av givar dvvatd vo evobovv ta
Bivteo. Zmv cvvéyela n epappoyn Palet tov Processor oty katdotaon Configured
Yo vo kdver TG aAAayég oto Format tov Pivieo, omv mepimtwon mov owtég
yperdletar va yivouv. A@od yivouv ot oAlayég, N epappoyn tomobetel Tov Processor
omv xotdotaorn Realized. 'Etor pmopet mAéov va Eavaxtioer ta apyele pe Tig
alayéc. H Sadikacio avty yivetar yio 6Aa PBivieo. Zmnv cvvéyelo n €apuoyn
onuovpyet éva DataSource pe ta véa apyeio kot petd onpovpyel éva Processor.
Aol onuiovpynBei o Processor kou mpootebel oe avtov évag ControllerListener, n
epapuoyn koiei v Aertovpyion Configure tov Processor xot mepyiéver péxpt o
Processor va PBpebel omv katdotaon Configured. Opoiog n epappoyn xoiel v
Aertovpyior Realize xou mepuéver péypt o Processor va Ppebel oty katdotoon
Realized. Xmmv ocvvéyeia apov o Processor Ppebel otnv kotdotaon Realized 1
epapuoyn omuovpyel éva DataSink to omoio cvoyetiCerar pe tov Processor kot
naipvel cov mopapuetpo tov Medialocator tov apyeiov e€6dov. H gpapuoyn ot
ouvvéyela Eexwvdel tov Processor kot to DataSink. ‘Etor ta dedopéva amd OAa Ta
Bivteo dwaPalovion ko m epappoyn mapdyel o apyeio Pivieo oty mpokabopiopévn
0éomn oto dioko. £TO MOPOKAT® GYNUO TOPOVCIALETOL 1| PO TNG OLKAGIOG TOV

LOMG avaAHOnKe.
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Videos

y

Create a processor for each video

A 4

Processor Configured

A 4

Processor Realized

Specify output video name

Create Data Source <

Data Source Stream

A 4

Create the Processor and
add control Listener to it

A 4

Call configure and wait the
Praocessor to he confionred

A 4

Call realize and wait the
Processor to he realized

A 4

A

Create output Media
T.ocator

A 4

Create a Data Sink associated with the Processor

\ 4

Processor begin

A 4

A 4

Data Sink begin

Wait till all files to be done

Zyfipa 6
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3. YAonoinon

Mo v viomoinon ¢ €PAPUOYNG TOV TOPOLGIALETOL NTOV OTOPAITNTN 1|
dNuovpyia TOAGV KAGcEWV, £T61 BempnOnKe 6ot va yivel Tapovsiaomn TG OOUNG
TOV KAMAGEMV UE TETO0 TPOTO MGTE VAL YIVEL KATAVON T 1 LETAED TOVG EMKOV®VIM, GE
o mpoomdBela va amodobel 0 TPOTOS KANONG Kot 1 HETOEL TOovg €&€dptnomn. 1o
YPAPNUA TOL AKOAOLOEL EMyEpEitaL | TPOGEYYION TNG OOUNG TOV TPOYPAUUOTOS LE
JeVOPOELdN HopPn, Eekvavtog amd T Pacikn kKAAon ¢ epoappoyng v JoinVideo.
2V ovvEXELD YIVETOL OVOAVTIKY] OVOLPOPA Y10l TO POAO TMV CUAVTIKOTEP®V KAAGEWMV
péca otV €Qaproyn. Avoivovtag kot mapovstalovtag Eexmplotd Kabe Agttovpyia
™G EPAPLOYNGS, eENYeital o TPOTOC AAANAETIOPAOTG LETAED TV KAACE®Y Kot 0 AOYOG
vmapéng Toug.
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JoinVideo

» JMFrame o DeleteButtonListener

Codecs

A 4

AddButtonListener

»/  Openlmage AddallButtonListener

A 4

UpDownListener

A 4

Lista

A 4

Joinlmages

A 4

ImageDataSource

A 4

ImageSourceStream

A 4

Join

StateWaiter

TrackInfo

A 4

ProclInfo

A 4

SuperGlueDataSource

A 4

SuperGlueStream

Ixfnpa 7

3.1. EKTéAgon 1nG papuoyng

Yy evomta ovuTtn TEPOLGLALETAL GUVOTTIKA O POAOG TV TEPIGCOTEPOV
KAAGE®MV TOV ATOTEAOVV TNV €QOPUOYYT] KOTE TNV EKTEAEON QVTNAG. AVOALTIKOTEPT
TEPLYPOPT] TOV KDOOIKO TOV CNUAVTIKOTEP®V KAACEWV OO TIG OMOieg omoTeEAEiTAL M)
epappoy” Ba mapovclactel 6e EMOUEVES EVOTNTES.

Mo va Eexwvnoel n epoppoyn yivetor kAnon g kAdong JoinVideo n omoia
amotedel TV KOpLo KAGo™ g epappoyns. H khdon JoinVideo, pe v Ponbeto ko
AoV Khdoemv (Kuplwg g kKAdong Lista), onpiovpyel 1o ypagikd mepiairov (GUI)

™G €QupUoYNS Kot amotehel £tol To Pacikd dlavio emkovaviog peta&d Tov ¥pNHot
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Kot g gpapuoyne. Emiong péoa amd tnv xAdon JoinVideo yiveronr kinon tov
VIOAOIT®V Pacik®V KAdcewV OTOTE YpeldleTon.

O KAdoEglg amd TIG OmOleg OmMOTEAEITAL 1] EPOPIOYT UTOPOVV VO S0 ®PIGTOVV
og 000 opddES. LTV TPATN OUAdN GVIKOLV Ol KAGGELS OV TOPEyoLV TO YPOPIKO
nepPaAlov Kot daxepilovial TNV EMKOWVMOVIEL TOL XPNOTN LE TNV EPAPUOYT. ZTNV
deVTEPT OUAON KAAGEMV OVIKOLV 01 KAAGELS LE TIG OTTOTEG 1] EPAPLLOYN TPOYMPEL TNV
cvppaen TV apyeiov (Pivteo N ekdvov).

Me 10 Eexivnua g epoppoyns epgaviletor otov ypNoTn M TAATEOPUQ
gpyaciag. Xto otddo avtd 1N EPAPUOYN XPNOLUOTOLEL TV TPOTN OUAdN KAAGE®V
(6m®G avaPEPETOL TAPATAVE®). XTNV TAATQOPLL EPYOGIOG TNG EPAPHOYNS O XPNOTNG
TPAYUATOTOlEL OAEG TIG evépyeleg mov emBupel vo KAVEL KOl TOL TPOGPEPEL 1
EPAPLOYT] TPV TPOYWPNCEL otV cvppapr tev opyeiov. Kvupiog ot khdoelg
JoinVideo kou Lista divouv otnv e@appoyr 1o ypoewkd mepifdiiov. Xe avtd o
xpNog umopel va emAélel ta apyeio mov embopel va cvppdyel, vo dDCEL TIg
KOTAAANAEG TTANpOQOpiec Yy ovtd, va o PAAel ot oelpd mov embopel kol va
npocBécel N va aparpéoet apyeio. H khdon Openlmage mapéyet tnv duvotdtnto 6Tov
¥pNoTN vo gueovicel pio ekovo, v 1 kAdon JMFrame diver oto ypnotn v
dvvatdtnrta vo avaropdyel Eva Biveo.

A@oD 0 YpNOTNG TEAEIDGEL LE TNV EMAOYT T®V apyeimv kot glvarl £Toog va
TPOYWPNGEL GTNV CLPPAPT TWV APYEIWV, TV CKLTAAN GTNV EQAPLOYN OVOAQUPAvVEL I}
devtepn opdda kKAdoewv. Katd v cuppaen tov apyeiov £xovpe 000 TEPMTOGELS
avdioya pe tov tomo (Bivieo, ewoveg) TV apyeimv mov TpoKeTaL va evobodv. v
MEPIMTOON MOV O YPNOTNG emAEEEL va ocvppdyel €koveg, 1 OAn dwdkocio
TPAYUATOTTOLEITAL LE TNV YpNon ™S KAAong Joinlmages katl twv vwoloinwv KAAcEWV
OV VTN YPNOOTOoLEl, EVO av 0 YPNoTNGg emAEEEL va cupplwyetl Pivieo, 1 OAN
dwdikacio mpaypatomoleitar pe v ypnon ¢ kAdong Join kot TtV vroAoimwv
KAAGE®MVY TOL VTN YPNOUOTOLEL.

Amo 10 mopomdve yivetor avtiAnmtd OTL 1 TEPIOCOTEPY] KOOVAELA» OTNV
epappoy” yivetar amd v debTeEPN OLAd0 KAAGEMVY, 0OV OLGLUGTIKA LE TNV YPNON
TOV KAACEWV TNnG 0e0TEPNG ONAdOG YIVETOL 1 GLPPOUEN TOV apyEl®V, EVD HE TNV
YPNOT TOV KAAGE®MV TNG TPMOTNG OUAdNS OAG dnpovpyeitar To Ypapikd wepPailov
KOl VDAOTIOIELTO 1] EMKOVAOVIO TOV YP1|OTN UE TNV EQOPLOYN.

Epocov 1 dwadwkacio TG cuppapng TeAetdoEL Yopic TpoPAUaTe 0 YPNOTNG

umopei, pe v xpnon g kidong Codecs, va TAPOLGLACEL TO YOPAUKTNPLOTIKE TOV
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Format towv Bivieo, 1 pe v ypnon g kidong JMFrame, vo mopakolovbnoet to
Bivteo to omoio £dmoe 1 GLPPAPT| TWV apYEiV.

[Mopakdto oTic evoTNTEG TOV AKOAOVOOVLV TEPLYPAPOVTOL Ol KAAGCELS Kot Ot
pébodor mov ypnowomomdnkav oty epoappoyn. H avéivon yopiletor oe tpeig
eVOTNTEG. XNV TPOTN €VOTNTO TEPLYPAPOVTAL Ol KAAGES Kot ot péBodol mov
dnuovpyovv 1o ypaeikd mepParirov (GUI) g epappoyng kot yevikdtepo eival
VIEVBVVEC Y10 TNV OAN Agttovpyio TG EPOPUOYNG OAAG KO Y10 TV EXKOVMVIO ALTNG
HEe TO XPNOTN. X1 OeVTEPN evOTNTA TEPLYPAPOVTAL Ol KAAGES Kot ot péBodol mov
vAomolovv TV dladikacio TG ocvppaprg ewdvev. Téhog oty tpitn evotta
TEPLYPAPOVTOL 01 KAAGELS Ko 01 LEB0SO01 TOV VAOTO10VV TNV O1AdIKAGI0 TG GLPPAPNG

Bivteo.

3.2. Anuioupyia rou GUI tn¢ epapuoyng

3.2.1. KAdon JoinVideo

H exkivnon ¢ epapuoyng yivetal pe v xkAnon amd v Java g kAdong
JoinVideo. H «Adom JoinVideo givon vroxidon g kAdong JFrame (extends JFrame).
To ovotatikd (kAdon) JFrame omotehel to apyikd cvototikd — vrodoyéa oe pio
nmapabvpikn epappoyn. Etol 1 JoinVideo kAnpovopel dho ta YopoKTNPIGTIKA TNG
JFrame ta omoia kot ypnoipomotlel yioo vo dNpovpyncel 1o Kvplo moapdbvpo g
EPAPLOYNG. XT0 TapABvpo avTd gpeaviletal To Ypaeod TepPAALov TG EPAPULOYNG.
Ytov vmodoyéa JFrame Aowtdv, tomobeteiton pe tov  Slayeploty)  ddtadng
BorderLayout éva mAaicio JPanel. Ze avto, pe tov dayepiot) ddtaéng GridLayout,
tomoBetovvtan dvo JLayeredPane. ¥to mpmto JLayeredPane tomoBetovvrtar pe tov
dwyxeprot) owtaéng GridLayout 7 JPanel ta omoia mepiéyovv kovumid (JButton),
etikéteg (JLabel), kar medio weypévov (JTextField). Zto devtepo JLayeredPane
tomoBeteiton to JPanel mov oOiver m kAdon Lista. Emiong otov apyikd vmodoyéa
(JFrame) tomoBeteiton n ypappun pevov (MenuBar) n omoia Ko dnpiiovpyeitan amd v
uébooo createMenuBar().

[Switepo evoapépov mapovoidlovv ta 6vo kovumid (Browse) to omoia
YPNOLOTOLOVVTOL Yo Vo eTAEEEL 0 YpNoTNG Ta apyeia Tov emBupel va cuppdwyet. To
éva Kovuni glval yuu TNV €MAOYN TOV €KOVAOV KoL TO GAAO Yo TNV EMAOYN T®V

Bivteo. Xto xovumd avtd €govv mpootebel akpoatés (actionListener) ot omoiot
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dnpovpyovv yeyovota (ActionEvent) pe 1o mdtnpa tov koopmov. Lto ActionEvent
AOUOV OV OMUIOVPYEITOL LE TO TATNUO TOV KOLUTIOV, gpeaviletal éva mapddvpo
dwAidyov (JFileChooser) amd to omoio yivetar n emAoyn twv opyeiov. 1o onueio
avtd €yovv yivel ot koTt@AANAec pubuicelg £€tor MOTE O YPNOTNG Vo EYEL TNV
duvatodtnto va emhééel gite éva povadikd apyeio kKaBe popd gite éva oAdOKANPO
eaxelo pe apyeia. To dvopo ko M dwdpoun tov apyeiov N TV apyeiov, mov O
EMAEYOVV atd TO YPNOTN, ToTobeTovVTON o€ éva Tivaka Tomov File pe v yprion tov
uebodwv getSelectedFile() ko getPath(). Ztmv nepintwon mov o ypfotng emrélet Eva
oAOKANPO @dKeLO pe apyeia, 1 EMAOYN TOV apyel®V amd TO EAKEAO YivETOL HE TNV
ypnon g pebodov listFiles(). Téhog kot amd ta 500 avtd Kovumid yiveton KANon g
nuebooov combos() otnv wepintwon cuppaeng Pivreo 1 g peBoddov combosl() oy
TEPIMTOON GLPPAPNG EIKOVAV, LLE TOPAUETPO KoL 0TS OVO LeBOOOVG TOV TTivaka LE TaL

emheypéva apyeia.

browse.addActionListener(new ActionListener(){
public void actionPerformed(ActionEvent e){
if(currentDirectory==null){
fc=new JFileChooser("c:/");
telse {
fc=new JFileChooser(currentDirectory);
}
fc.setFileHidingEnabled(true);
fc.setFileSelectionMode(JFileChooser.FILES_AND_DIRECTORIES);
fc.setMultiSelectionEnabled(false);
fc.setDragEnabled(true);

int returnVal = fc.showOpenDialog(JoinVideo.this);
if (returnVal == JFileChooser. APPROVE_OPTION) {
direct=fc.getSelectedFile();
path.setText(""+direct.getPath());
currentDirectory=direct;

if (direct.isDirectory()){
arxeio=direct.listFiles();
int m=arxeio.length;

for(int i=0; i<arxeio.length; i++){
if(arxeioli].isDirectory()){
m--;
H
H
files=new File[m];
int k=0;
for(int i=0; i<arxeio.length; i++){

if(arxeioli].isDirectory()){
}

elsef{files[k|=arxeio[i];
k++;
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}
telse{
files=new File[1];
files[O]=direct;
H

combos(files);

IIivaxrag 2

O1 péBodot combos() kot combos1() divouv otnv KAdor Lista to otoyeia yuo

™V cvppan TV apyeiwv. Eredn dev unopel va yiver cuppaen Pivteo kot ikOVaV,

mopd uovo Pivteo pe Pivieo kol eKOVOV pE €IKOVOV, Ot HEBOOOL TPOYWPOVV GTIG

TAPOKAT® evEPYElES. APoD 0 YPNOTNG EMAEEEL TPAOTN QOpA apyeia, ot pnéBodot ta

npocBétouv omnv kAdon Lista. Av Opog omv ocvvéyxewn o ypnotng emrééel va

npocBéoet kot AAAa apyeia, TOTE av avTd glval Tov 1010V TOTTOL (PivTeo 1 eKOVEC), pe

avtd ov glye eMAEEEL TNV PO YOUUEVT] QOPL, TpooTifEVTOL GTOL TPONYOLUEVA. AV

oumc to apyeia dev givor 0100 THTOL pe Ta TPoNyoVUEVA TOTE APOUPOVVTAL OAO TO

nponyovpeva apyeio kol tpootifevtor otnv KAdon Lista povo ta véa apyeia.

void combos(File [Jarxeio){
if(type=="icon"){
lista.comboMovies.removeAllltems();

pathl.setText("Folder with the images

lista.listModel.removeAllElements();
lista.go.setEnabled(false);
lista.addButton.setEnabled(false);

lista.addallButton.setEnabled(false);

}

type="video";

lista.type="video";

this.arxeio=arxeio;

for(int i=0;i<arxeio.length;i++){
lista.comboMovies.addItem(arxeioli].getPath());

void combos1(File [Jarxeiol){
if(type=="video"){
lista.comboMovies.removeAllltems();
path.setText("Folder with the videos
lista.listModel.removeAllElements();
lista.go.setEnabled(false);
lista.addButton.setEnabled(false);

lista.addallButton.setEnabled(false);

}
type="icon";
lista.type="icon";

U8
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this.arxeiol=arxeiol;
for(int i=0;i<arxeiol.length;i++){
lista.comboMovies.addItem(arxeiol|i].getPath());
}
}

Mivakag 3

To 1pito wovumi Browse £&yer éva akpootr) (actionListener) o omoiog
dnpovpyet éva yeyovog (ActionEvent). 1o yeyovog mov OnpOvPYEITOL e TO TATN LN
T0V kKovumov epgavifetar éva mapdbvpo SaAddyov (JFileChooser) oto omoio o
YPNOTNG EMALYEL TO OVOUX KoL TNV S1adPOUT| 6TOV 6icKo Tov apyeiov Pivteo To omoio
Ba dmoel N epappoyn pe v ovppaen. To dvopa kot n dtdpoun ot1o dioko TOL
apyelo Pivreo amoBnkeveton o pio petaPfint) tomov String kot mpootifevior oty
KAdon Lista yio va ypnopomomBet apydtepa omd exel

H emloyn Open Video oto pevov File g epappoyng avoiyetl £va mapabvpo
dwAidyov (FileDialog) 6mov o ypnotng umopel va emié€el Eva apyeio Pivreo mov B eL
va gpeavicet. To dvopa kot 1 dtadpopn) Tov apyeiov avtov 610 dicko amobnkevovat
oe pion petapint tomov String. Ltn ocuvvéyeln kaAeitor n péBodog openFile() pe
TOPAUETPO TN LETAPANTN ALTN.

> péBodo openFile() ompovpyeitan pio petapinty tomov URL yia 1o Pivieo
mov emBuuel va gpeavicel o ypnomg, kot évag Player (oavtikeipevo g xAdong
Player) yio o URL oawtd. Térog apov o Player onmovpynbei yopic mpofinuaza,
kaAeitor n kKAdon JMFrame pe mopapétpovg tov Player ko pio petafint tomov

String pe 10 6vopa kol TNV d1adpopn} 6to dicko Tov apyeiov Pivteo.

public void openFile(String filename) {
String mediaFile = filename;
Player player = null;

URL url = null;

try {
if ((url = new URL(mediaFile)) == null) {
Err("Can't build URL for " + mediaFile);
return;
H
try {

player = Manager.createPlayer(url);
} catch (NoPlayerException e) {
Err("Error: " + e);
}
} catch (MalformedURLException e) {
Err("Error:" + e);
} catch (IOException e) {
Err("Error:" + e);
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if (player != null) {
this.filename = filename;
JMFrame jmframe = new JMFrame(player, filename);

}

IIivarag 4

Amnd 11 emoyéc Open Image, Play outputfile kot Codecs tov pevod g
EQOPUOYNG, Yivetar KANoN KAAGE®V Ol omoieg kAvouv Oldpopec Asttovpyies. Ot

KMol avtec, dmwg ko ot JMFrame kot Lista, Oa avalvBovv otnv cuvéyeta.

3.2.2. KAdon Lista

H w\don Lista eivar vmokAdon ¢ kAdong JPanel (extends JPanel) wou
mopdyel éva mhaiclo JPanel 1o omoio ko ypnoylomoleital yio v dnpuovpyio Tov
ypapuoV mepParioviog g epappoyns. O apyikds vrodoyfag AOwmOV GINV
ovykekpipévn kAdon etvar 1o JPanel. Xto JPanel tomofBetobvtan pe v yprion tov
dwyelprot ddtaéng BorderLayout tpio cvotatikd. To mpdTo cvotatikd givar éva
JPanel 10 omoio mepiéyel kovpma (JButton), Ta omoia KAvovv d1APOpES AELTOLPYIES.
To odevtepo ovotatikd eivar éva mrvoodpevo mhaico (JComboBox) oto omoio
nepEyoviol Oha to apyeion Tov €xel emAéEel o ypnog Yo v cvppaen. To tpito
ovotatikd givor éva JScrollPane 1o omoio mepi€yet pia Alota (JList). Xtn Alota avtn o
YPNOTNG UTOpEl va TpocBEcet apyeia amd T0 TTVGCOUEVO TAOIGLO KO GTI GUVEYELD VO,
T0VG OAAGEEL TV oelpd M va ofnoet pepwcd and avtd. OAeg awtég ot Aesttovpyieg
yivovtat pe Ty ¥pnon TV KOLUTIHOV Tov BpioKovVToL 6TO TPADTO GLOTATIKO.

¥10 xovumi Go €&yer tomofetnBel évag axpoatng o omoiog Ompovpyel Eva
ActionEvent poiig to xovuni matnOei. Me to xovpni Go apyiler n dwwdwkacio g
ocvppapng Pivteo. Tlpwv ouwc apyicet n dwdikacio g cvppoeng eEetaletar av
TPOKELTOL Y1o. cLPpaPY Bivieo 1 cuppaeEn EKOVOV Kol avordy®s yivetar kKANon g
KAdong Join ywo Bivteo N1 g khdong Joinlmages yo ewkoveg. Emiong e€etdleton n
opBdTTO TOV TY®OV TTOV £)YEL dMGEL 0 YPNOTNG ota edia Keyévov FrameRate, Width
kot Height.

Yta kovoumid Add, Addall, Delete, MoveUp kat MoveDown &yovv
tonofetnbel akpoatéc ot omoiot kKaAovv T kAdoelg  AddButtonListener,
AddallButtonListener, DeleteButtonListener kot UpDownListener avtiototya. Ot

KMol autég dnovpyovy ActionEvents ta omoia kGvouv TiG avaAloyeg eVEPYELEG.
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INo mopadetypa oty kidorn AddallButtonListener to ActionEvent tonofetel 0la ta
apyeia and to JComboBox otnv JList kot kdvel To Kovpuni Go gvepyd oty mepinTmon
omov to opyeioa eivor mepiocdtepa omd €va. Xto ActionEvent g wAdong
UpDownlListener yiveron ypnon ¢ pebddov swap(). H pébodog swap() arraler v
oelpd TV apyeimv otnv JList.

Téhog omnv JList €xel mpootebetl évag akpoatng (ListSelectionListener) pe tov
omoio Ko pécm g pebodov valueChanged() eléyyeton o aplBuoc tov apyeiov mov
vrapyovv otnv JList ko avardymg ta kovumd Go, Delete, MoveUp ka1 MoveDown

yivovtal evepyd 1) avevepyd.

class Lista extends JPanel implements ListSelectionListener {

public JList list;

public DefaultListModel listModel,;

private static final String addString = "Add";

private static final String addallString = "Add all";
private static final String deleteString = "Delete";
private static final String upString = "Move up";
private static final String downString = "Move down";

public JButton addButton;
public JButton addallButton;
private JButton deleteButton;
private JButton upButton;
private JButton downButton;
public JComboBox comboMovies;
String output="file:c:\ \tmp \ outputfile. mov";
public JButton go;

Join join;

Joinlmages joinimages;

public String type;

float frameRate;

int width,height;

public Lista() {
super(new BorderLayout());

/ /Create and populate the list model.
listModel = new DefaultListModel();

/ /Create the list and put it in a scroll pane.

list = new JList(listModel);

list.setDragEnabled(true);

list.setSelectionMode(ListSelectionModel. SINGLE_INTERVAL_SELECTION);
list.setSelectedIndex(0);

list.addListSelectionListener(this);

JScrollPane listScrollPane = new JScrollPane(list);

/ /Create the list-modifying buttons.

addButton = new JButton(addString);
addButton.setActionCommand(addString);
addButton.addActionListener(new AddButtonListener());
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addButton.setEnabled(false);

addallButton = new JButton(addallString);
addallButton.setActionCommand(addallString);
addallButton.addActionListener(new AddallButtonListener());
addallButton.setEnabled(false);

deleteButton = new JButton(deleteString);

deleteButton.setActionCommand(deleteString);

deleteButton.addActionListener(new DeleteButtonListener());
deleteButton.setEnabled(false);

upButton = new JButton("Move up");

upButton.setToolTipText("Move the currently selected list item higher.");

upButton.setActionCommand (upString);

upButton.addActionListener(new UpDownListener());
upButton.setEnabled(false);

downButton = new JButton("Move down");
downButton.setToolTipText("Move the currently selected list item lower.");
downButton.setActionCommand(downString);
downButton.addActionListener(new UpDownlListener());
downButton.setEnabled(false);

JPanel addPanel= new JPanel(new GridLayout(2,1));
addPanel.add(addButton);
addPanel.add(addallButton);

JPanel upDownPanel = new JPanel(new GridLayout(2, 1));
upDownPanel.add(upButton);
upDownPanel.add(downButton);

comboMovies=new JComboBox();
comboMovies.setMaximumRowCount(6);

go=new JButton("GO");
go.setEnabled(false);
go.setToolTipText("If you finished with the files click this button to join them.");

JPanel buttonPane = new JPanel);

buttonPane.add(go);

buttonPane.add(addPanel);
buttonPane.add(deleteButton);
buttonPane.add(upDownPanel);
comboMovies.setPreferredSize(new Dimension(350,24));
listScrollPane.setPreferredSize(new Dimension(350,140));
add(buttonPane, BorderLayout.PAGE_START);
add(comboMovies, BorderLayout.CENTER);
add(listScrollPane, BorderLayout.PAGE_END);

comboMovies.addActionListener(new ActionListener(){
public void actionPerformed(ActionEvent e){
if(comboMovies.getSelectedItem()!=null){
addButton.setEnabled(true);
addallButton.setEnabled(true);
}
1)

go.addActionListener(new ActionListener(){
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public void actionPerformed(ActionEvent e){
JoinVideo.frr.setVisible(true);

int b=listModel.getSize();
String [|listdata=new String[listModel.getSize()];
String [|listdatal=new String[listModel.getSize()];
for(int i=0; i<b; i++){
list.setSelectedIndex(i);
listdata[i]="file:"+(String)list.getSelectedValue();
listdatalli]=(String)list.getSelectedValue();

}
if(type=="video"){

join=new Join(listdata,output);
H
else{
if(JoinVideo.frameRate.getText().equals("")){
frameRate=1;
telse{
tryf
frameRate=Float.parseFloat(JoinVideo.frameRate.getText());
jcatch (Exception ev){
JoinVideo.frr.dispose();
JoinVideo.Err("Error: "+ev);
return;

if(frameRate>10 | | frameRate<0.1){
JoinVideo.frr.dispose();

JoinVideo.Err("Error: The FrameRate is out of range!");
return;

H
§
if(JoinVideo.width.getText().equals("")){
width=0;
telse{
try{

width=Integer.parselnt(JoinVideo.width.getText());
jcatch (Exception ev){
JoinVideo.frr.dispose();
JoinVideo.Err("Error: "+ev);
return;
H
if(width>1000 | | width<10){
JoinVideo.frr.dispose();
JoinVideo.Err("Error: The width is out of range!");
return;

H
}
if(JoinVideo.height.getText().equals("")){
height=0;
telse{
try{

height=Integer.parselnt(JoinVideo.height.getText());
jcatch (Exception ev){
JoinVideo.frr.dispose();
JoinVideo.Err("Error: "+ev);
return;

}
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if(height>1000 | | height<10){

JoinVideo.frr.dispose();

JoinVideo.Err("Error: The height is out of range!");

return;
H

H
joinimages=new Joinlmages(width,height,frameRate,listdatal,output);
H
1)
H

class DeleteButtonListener implements ActionListener {
public void actionPerformed(ActionEvent e) {

ListSelectionModel 1sm = list.getSelectionModel();
int firstSelected = lsm.getMinSelectionIndex();

int lastSelected = lsm.getMaxSelectionIndex();
listModel.removeRange(firstSelected, lastSelected);

if (firstSelected == listModel.getSize()) {
/ /Removed item in last position.
firstSelected--;

}
list.setSelectedIndex(firstSelected);

class AddButtonListener implements ActionListener {
public void actionPerformed(ActionEvent e) {

int index = list.getSelectedIndex();
int size = listModel.getSize();

if (index == -1 | | (index+1 == size)) {
listModel.addElement(comboMovies.getSelectedItem());
list.setSelectedIndex(size);

} else {
listModel.insertElementAt(comboMovies.getSelectedItem(), index+1);
list.setSelectedIndex(index+1);

}
H
}

class AddallButtonListener implements ActionListener {
public void actionPerformed(ActionEvent e) {
int n=0;
for(int i=0; i<comboMovies.getltemCount(); i++){
listModel.addElement(comboMovies.getltemAt(i));
n++;
b
if (n>1){
go.setEnabled(true);
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H
}

class UpDownlListener implements ActionListener {
public void actionPerformed(ActionEvent e) {

int moveMe = list.getSelectedIndex();

if (e.getActionCommand().equals(upString)) {
//UP BUTTON
if (moveMe != 0) {
swap(moveMe, moveMe-1);
list.setSelectedIndex(moveMe-1);
list.ensurelndexIsVisible(moveMe-1);
i
} else {
//DOWN BUTTON
if (moveMe != listModel.getSize()-1) {
swap(moveMe, moveMe+1);
list.setSelectedIndex(moveMe+1);
list.ensurelndexIsVisible(moveMe+1);
b
}
H
}

//Swap two elements in the list.
private void swap(int a, int b) {
Object aObject = listModel.getElementAt(a);
Object bObject = listModel.getElementAt(b);
listModel.set(a, bObject);
listModel.set(b, aObject);
H
/ /Listener method for list selection changes.
public void valueChanged(ListSelectionEvent e) {
if (list.getSelectedIndex() == -1) {
deleteButton.setEnabled(false);
upButton.setEnabled(false);
downButton.setEnabled(false);

} else if (list.getSelectedIndices().length > 1) {
deleteButton.setEnabled(true);
upButton.setEnabled(false);
downButton.setEnabled(false);

} else {
deleteButton.setEnabled(true);
upButton.setEnabled(true);
downButton.setEnabled(true);

h
if (listModel.getSize()>=2){
go.setEnabled(true);
}
elsef{
go.setEnabled(false);
upButton.setEnabled(false);
downButton.setEnabled(false);
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IIivakag 5

3.2.3. KA\aon JMFrame

Ymv uébooo openFile() g «hdong JoinVideo vyiveton xAnom tov
Kotaokevaot g kKAdong JMFrame pe opiopoata évav Player (oavtikeipevo g
KAdong Player) kot pio petafAnt) tomov String pe mepieydpevo 1o dvoua Kot v
dwdpoun tov apyeiov Pivteo oto diocko. H khdon JMFrame eivar vrmoxkidon g
JFrame. Xtov vodoyéa JFrame Aowdv ¢ kAdong opiletar dwayeplotg ddtaéng o
BorderLayout. Xt cvvéyewa yivetoan katoydpion evog axpoary| (ControllerListener)
v To yeyovota tov Player ko kadeiton 1 pébodog realize() tng kAdong Player yuo va
nepdoel o Player oty xatdotacn Realized. Apod o Player Bpebel omv katdotoon
realized, kaAeiton n péBoodog prefetch() g kKAdong Player. Otav o Player Bpebetl oty
Katdotaon prefetched, tote pe v péboodo getVisualComponent() avtieiton and tov
Player to cvotatikd 6mov «mailew to Pivieo kot tonobeteital oto JFrame. Eniong pe
™ pébodo getControlPanelComponent avtieiton and tov Player to cvotatikd 1o
omoio mePLEYEL TOL KOVUTLE EAEYYOVL Kol TPOCTIBETAL KOl LTO UE TN GEPA TOV GTO
JFrame. Téhog pe tmv kAnom g peboddov start() g kiaong Player o Player Eexwvdet
Kot 10 Pivteo mopovcidleror otov ¥pnotn. Aeov 1 avamapoywmyn tov Pivteo
terelwoel, pe ) puébodo setMediaTime() tng kAdong Player tomobeteitan o deiktng
™¢ pong Tov Bivteo otV apyn.

Ola to0 Topamdve dNUOVPYouVTaL Kot AEITOLPYOUV Gmoté agov o Player
KOTOQEPEL VO ATOKMOKOTOM0EL TO Pivteo kot gpeavifovtar og éva véo Tapdbupo e
TitAo 10 Ovopa Ko T dtadpou] Tov apyeiov Pivieo oto dioko. Xto mapdbvpo avtd
yivetal 1 avoamopaywyn tov Bivteo Ko mepEyovtol to factkd KOvumid EAEYYOL HE TO
omoio. o0 ypnotng umopel va eAéyEer 1t por| avamapoywyns tov Pivieo. Av
onpovpynBei kdmoro TPOPANHA Katd To dvolypo Kamowov Pivteo, tote eppavileton

£va VOO GTO YPNOTN UE TEPIEXOUEVO TNV LTio, TOL TPOPANLLATOG.

class JMFrame extends JFrame implements ControllerListener {
Player mplayer;
Component visual = null;
Component control = null;
int videoWidth = 0O;
int videoHeight = O;
int controlHeight = 30;
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int insetWidth = 10;
int insetHeight = 30;
boolean firstTime = true;

public JMFrame(Player player, String title) {

}

super|(title);

getContentPane().setLayout( new BorderLayout() );
setSize(320, 10);

setLocation(50, S50);

setVisible(true);

mplayer = player;
mplayer.addControllerListener((ControllerListener) this);
mplayer.realize();

addWindowListener( new WindowAdapter() {
public void windowClosing(WindowEvent we) {
mplayer.close();
H
1)

public void controllerUpdate(ControllerEvent ce) {

if (ce instanceof RealizeCompleteEvent) {
mplayer.prefetch();
} else if (ce instanceof PrefetchCompleteEvent) {
if (visual != null)
return;
if ((visual = mplayer.getVisualComponent()) != null) {
Dimension size = visual.getPreferredSize();
videoWidth = size.width;
videoHeight = size.height;
getContentPane().add("Center", visual);
} else
videoWidth = 320;
if ((control = mplayer.getControlPanelComponent()) != null) {
controlHeight = control.getPreferredSize().height;
getContentPane().add("South", control);

}
setSize(videoWidth + insetWidth,
videoHeight + controlHeight + insetHeight);
validate();
mplayer.start();
} else if (ce instanceof EndOfMediaEvent) {
mplayer.setMediaTime(new Time(0));

}

IIivakag 6

3.2.4. KAaon Openimage

H entvoyn Open Image oto pevod File tng epoappoyng avoiyel éva mapdbupo

SAOYOV, OOV KOt EMAEYETOL 1] EIKOVA TNV OToia 0 ¥pNotng BELEL va eppavicel Kot
o1 GLVEYELL KaAel TOV KaTookevaoTn TG KAAong Openlmage pe mopdueTpo Tto

ovopa ko TV dtadpoun g kévag oto dioko. H khdon Openlmage ivor vwoxAdon
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¢ KAdong JFrame. Xtov vodoyéa JFrame tng kAdong Openlmage Aowtdv, péca oe
éva JScrollPane tomofeteiton 1o JPanel to omoio mepiéyel v ewdva. Me v ypnon
¢ KAdong Imagelcon tomoBeteitan n ewodva oto JPanel. H Imagelcon Ba pmopotoe
vo Tapel mOPAUETPO TO Gvopd Kol Tn Owdpopr] TG €KOVOS 61O OioKO, OAAY
TpoTNONKe, emewdn étol vmootnpilovial €KOveG mePIOGOHTEPWV TOT®V, Vo d0Del
mapapeTpog otnv Imagelcon 1o avtikeipevo Bufferedlmage tng ewovag. H ewdva
uetatpénetor oe Bufferedlmage péow g pebodov read() e kidaong ImagelO, pe
napapeTpo v petaPAnt) tomov File tov ovopatog kot g Stadpopung e ekovag
010 dloko. Apov N ewova duPactel ywpic TpoPAnuata, tote dnuovpysitan Eva véo
mopdBupo pe mePLEYOUEVO TNV €1KOVA KOl TITAO TO OGVOUOL Kot TNV OldpOopr| Tng
EIKOVOG 0TO 010KO, OAMDC EUPOVILETOL GTO YPNOTN WVOLO LE TEPLEXOUEVO TNV OLTiol

TOV TPOPANUATOC.

class Openlmage extends JFrame {
BufferedImage img;

public Openlmage(String filename) {
super("Image: "+filename);

try {
img = ImagelO.read(new File(filename));
} catch (Exception e) {
JoinVideo.Err("Error: "+e);
return;

}
try}
getContentPane().add(new JScrollPane(new JLabel(new Imagelcon(img))));
jcatch (Exception e){
JoinVideo.Err("Error: "+e);
return;

setSize(500,400 );

setLocationRelativeTo(null);
setLocation(50, 50);

setVisible(true);

IMivaxkag 7

3.2.5. KAdon Codecs

H emhoyn Codecs oto pevod Options g epaployng KOAEL TOV KOTAGKELOOTY|
¢ kAaong Codecs. H kAdon Codecs eivar voxAdon tg JFrame. Xtov vrodoyéa
JFrame Xlowmdév g wAAong, tomoBeteitar €va JScrollPane péco oto omoio

tonoBeteitar éva JPanel. Xto televtaio, pe odwyeprot) dwdtoéng GridLayout
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tonofetovvtor JPanel kdBe éva amd to omoio mepiéyel JLabel pe mepieyopevo ta
yopaxtnpotikd twv Formats tov Bivteo mov ypnoiporomOnkay otnv cuppaen oArd
Kol Tov Pivieo €€600v ¢ epappoyns. Ta yapaktnplotikd avtd 1 KAAoM o ovTAEl
amd v KAdon Join 6mov ko éyovv amobnkevtel oe petafAntég tomov String. Xtnv
TEPIMTOON TOV 0 YPNOTNG OEV €YEL TPOYMPNOEL GTNV cLPpaPr] TV Pivico, Oev
vdpyovy dnAadn ototyeia Yo epedvion, tote 6to TapABvpo Tov OMpovpYEiTOL OVTi

Y10 TOL YOPOKTNPIOTIKA ELQOVICETOL £VOL UVOLLOL.

class Codecs extends JFrame {
public Codecs|) {
super("Video Codecs");
getContentPane().setLayout( new BorderLayout() );
setSize(400,300 );
setLocation(50, 50);
setVisible(true);
JPanel pp=new JPanel();
JScrollPane scroll = new JScrollPane(pp);
getContentPane().add("Center", scroll);
if(Join.aud==null){
JLabel no=new JLabel("You must first join the videos and then you will see
the codecs!");

pp-add(no);
} else {

int k=(Join.aud.length+1)*3;

JPanel mini=new JPanel(new GridLayout(k,0));
for(int i=0;i<Join.aud.length; i++){
JLabel ccc=new JLabel("File:"+(i+1));
JLabel aaa=new JLabel("Audio codec: "+Join.aud][i]);
JLabel bbb=new JLabel("Video codec: "+Join.vid[i]);
mini.add(ccc);
mini.add(aaa);
mini.add(bbb);

b
mini.add(new JLabel("Output File"));
mini.add(new JLabel("Audio codec: "+Join.outAud));
mini.add(new JLabel("Video codec: "+Join.outVid));
pp-add(mini);
H

IMIivakag 8

3.3. Zuppaer sikovwv

3.3.1. KAaon Joinlmages

Me v kAdon Joinlmages vAomoteital n dtadikasio TG cvppaPng ekdvov. O
kataockevaotg (Constructor) g Joinlmages kaAeiton amd tnv kidon Lista pe ta

TapoKat® opiocpato: éva mivako TOmov String pe To ovOHOTO Kot TV d100pour 6To
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dioKo TV eIKOVOV OV TPOKELTUL VoL GVPPAEOVYV, pia pHeTaPfAnT) TOMOV String e TO
ovopa kol TNV dtadpoun) oto dicko Tov apyeiov (Pivteo) e€600v, pia petafAntn TOTTOL
Float yio to FrameRate tov Bivieo kot dvo petafAntéc tomov int yio TG S10GTACELG
tov Pivteo. Apywd omovpyeiton évag MediaLocator (avtikeipevo g xAdong
MediaLocator) yio ke apyeio (ewova) aArd Kot yuo To apyeio (Bivieo) e£6oov pe
v xpnon g nebddov createMedial.ocator(). TéLog 6TOV KATOCKELAOTH TNG KAGONG
kadeitor n péBodog dolt() n omoia Kot EAEYYEL TNV poN| TNG SLOOIKAGIOG CLPPAPNC.

H péBoodog dolt() Eexivdet pe éva amhod ELeYY0 Yo TIG EIKOVESG 16000V, EAEYYEL
dAadn av ot eikdvec pmopoviv vo dtofactodv Kot va petatponovy o BufferedImage.
> ovvéyela dnuovpyeitan Eva avtikeipevo g kAaong ImageDataSource kot évag
Processor (avtikeipevo g wAdomng Processor) o omoiog maipver mapduetpo To
avtikeipevo g kiaong ImageDataSource. Me v ypnon tov nebddwv configure()
¢ KAdong Processor kot waitForState() o Processor petafaiver otnv Katdotoon
configured. Ztov Processor tifetar ContentDescriptor (setContentDescriptor()) m
£€000¢ ¢ nebodov fileExtToCD() | omoia maipvel mapdpetpo tov MedialLocator Tov
apyeiov e£660v kar emotpépet Tov ContentDescriptor yio to apyeio avtd. Aniaor av
10 apyeio e£0oov €xel katdAnén “.mov” 16te 0 ContentDescriptor otov Processor
tiBetan icog pe QUICKTIME. Metd yiveton édeyyog yio ta Format mov vrrootnpilet o
Processor (getSupportedFormats()) copewvo pe tov ContentDescriptor kot tifeton
(setFormat()) otov Processor éva and ta vmoompildpeva Format. Ztnv cuvéyeio pe
¢ peBoddovg realize() g kAdong Processor ko waitForState() o Processor
petafoivel oty katdotaon realized. Metd pe v ypriion ¢  peBOdOL
createDataSink() pe mopapérpovg tov Processor ka1 to Medialocator tov apysiov
eEdoov onuovpyeiton éva DataSink. Télog o Processor kot to DataSink exvave pe
mv xpnomn g pebodov start(). ‘Etot ovclactikd Eekivdet n dtadikacio TG GLPPUENS
Kot M €yypaen Tov dedopévav oto apyeio e£6dov. Apod pe v xpnom g nebddov
waitForFileDone() dwoyvawbel 61t 1 dwdikacio cvppaeng teieimoe, to DataSink
teppotiCetor pe v péBodo close() ko xoAeiton m péBodog ok() g KAdong
JoinVideo n omoila pe éva pfvopa ewomotel to ypnotn Ot M cvppagn TeEAEiwoE

EMTUY DG,

public boolean dolt(int width, int height, float frameRate, Vector inFiles,
MediaLocator outML) {

for(int i=0;i<inFiles.size();i++){
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String imageFile = (String)inFiles.elementAt(i);
Bufferedlmage img = null;
try {
img = ImagelO.read(new File(imageFile));
} catch (IOException e) {

H
try{
if(img.getWidth()==0 | | img.getHeight()==0){
er="Error: Wrong input image.";
return false;
} catch (Exception e){
er="Error: "+e+" \nWrong input image";
return false;
}
H
ImageDataSource ids = new ImageDataSource(width, height, frameRate,
inFiles);

Processor p;

try {
p = Manager.createProcessor(ids);

} catch (Exception e) {
er="Cannot create a processor from the data source.";
return false;

}

p.-addControllerListener(this);

p-configure();

if ('waitForState(p, p.Configured)) {
er="Failed to configure the processor.";
return false;

}

ContentDescriptor cd;
if ((cd = fileExtToCD(outML.getRemainder())) == null) {

er="Couldn't figure out from the file extension the type of
output needed!";
return false;

}

p.setContentDescriptor(cd);

TrackControl tcs[] = p.getTrackControls();

Format {[] = tcs[0].getSupportedFormats();

if (f == null | | f.length <= 0) {
er="The mux does not support the input format: " + tcs[0].getFormat();
return false;

tes[0].setFormat(f[0]);

p.realize();
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if ('waitForState(p, p.Realized)) {
er="Failed to realize the processor.";
return false;

}

/ /create a DataSink.

DataSink dsink;

if ((dsink = createDataSink(p, outML)) == null) {
er="Failed to create a DataSink for the given output MediaLocator.";
return false;

}

dsink.addDataSinkListener(this);
fileDone = false;

try {
p-start();
dsink.start();
} catch (IOException e) {
er="I0 error during processing";
return false;

}

// Wait for EndOfStream event.
waitForFileDone|();

// Cleanup.
try {
dsink.close();
} catch (Exception e) {
p.removeControllerListener(this);

JoinVideo.frr.setVisible(false);
JoinVideo.ok("Join has be done successfully!");

return true;

Mivakag 9

Ye kéBe Prua (6m®G TOPOLCIAGTNKE TAPUTAVE®) TNG OOIKAGIOG GUPPOPTS
ewovayv, N omola emtedeiton amd v péBodo dolt(), yiveron €leyyxog yia TLYXOV
TPOPANUOTE TOL UTOPEL VO TOPOVOLAGTOVV. AV TPOoKOWYEL KAmMOwo TPOPANUO 1
dldIKaGion GLPPAPNG CTAUATAEL KOl ELEAVICETONL UVOLOL GTO XPNOTN UE TNV KANON
™¢ nebdodov Err() g kAdong JoinVideo pe mepiexdpevo 10 TpdPANUA TOL TPOEKLYE.
[Mopaxdteo Oa meprypaeodv ot mepiocdtepeg HEBOdOL Kol KAAGES Ol Omoieg
ypnooromOnkav ot péBodo dolt() yro v dradikacio GuPPAPNG EKOVOV.

H pébodog createDataSink() maipver to DataSource amd tov Processor pe v
xpnon g ueboddov getDataOutput(). Xtn ovvéyeia omuovpyet éva DataSink

(avtikeipevo g kAaong DataSink) pe to DataSource mov mpe amd tov Processor kot
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tov MediaLocator Tov apyeiov e£6d0ov. Télog 1 néBodog emotpépet To DataSink mov
dNUovpyNoE.

H Aertovpyia mov emtelel m pébBodog waitForState() eivor va dwakdyet
TPOCWPLVA TN por| TG dadikaciag TS cuppaens, £m¢ dTtov o Processor mepdoel oty
Katdotoon tov tov {ntonke. [apopoia ko n péBodog waitForFileDone() otapatdet
TPOGWPIVEL TNV PON TOL TPOYPAUUATOS (ONAaON TO TTPOYpappo dgv Ba pmopel va
ypnoporomel) péypt vo ohokAnpwOel n dradikacio g cvppaens, dNAadn HEYPL va
oAoKANpwBEL 1 eyypaer| Tov apyeiov £660v GTo dicKo.

3.3.2. KAaon ImageDataSource

H «\éom ImageDataSource amotelei To DataSource to omoio ypnoionolel o
Processor ywo va mpoympnoetl oty cuppaen tov eikovev. H kidon ImageDataSource
elval vmoxhdon g kAdong PullBufferDataSource, omote ko kAnpovopel Oho to
yapaktpotikd g PullBufferDataSource. Apywé omnv kAdon dnpovpyeiton €va
avtikeipevo g kAdong ImageSourceStream. Xt cvvéyela epappolovtar ot pébodot
TIC omoieg M KAGon kKAnpovopuel amd v vepkAdon tg. o mapdderypa n péBodog
connect() onuovpyel pio cdvoeon pe v Iyn (apyeio 166060vV) evd N néBodog start()
Eexvlel v petagopd Tov dedopévav and ta apyelor e160dov mpog to DataSink
(Onhadn mpog to apyeio ££60ov). H pébodog getStreams() maipvel to chHvoro TV
Streams (por| dedopévav) ta omoio To DataSource dwayepiletal, Kot To EMGTPEPEL.
2NV TPOKEWEVT TEPIMTWON TO GVVOAO TV Streams givol To avTiKeipeEVo TG KAAOMG
ImageSourceStream, étot 1mn  getStreams() emotpéper  khbe  Stream g
ImageSourceStream, 1o omoio eivor tomov PullBufferStream agod m  «Ahdon

ImageSourceStream ypnoyonotel ) dacvvdeon (implements) PullBufferStream.

class ImageDataSource extends PullBufferDataSource {
ImageSourceStream streams];
ImageDataSource(int width, int height, float frameRate, Vector images) {

streams = new ImageSourceStream[1];
streams|0] = new ImageSourceStream(width, height, frameRate, images);

public void setLocator(MediaLocator source) {

}

public MediaLocator getLocator() {
return null;
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}

public String getContentType() {
return ContentDescriptor.RAW;

}

public void connect() {

}

public void disconnect() {

}

public void start() {
}

public void stop|() {
b

/**
* Return the ImageSourceStreams.
*

public PullBufferStream]|] getStreams() {
return streams;

}

public Time getDuration|) {
return DURATION_UNKNOWN;

}

public Object[] getControls() {
return new Object[O];

}

public Object getControl(String type) {
return null;

}

IMivakag 10

3.3.3. KAaon ImageSourceStream

H «Adon ImageSourceStream, oOmwg avagépbnke  mponyovpévag,
AVTIPOCSHOTEVEL TO GLVOAO T®V Streams to omoia o DataSource dwoyepileton. ITo
ovykekpéva 1 ImageSourceStream o1aPalet ta dedopévo amd kdbe ewdva Kol To
uetatpémel oe Buffer. Avtd to Buffer amotedlovv 1o Stream tov DataSource. O
KOTOOKEVOOTNG TNG KAAGNS TalipveL opiopata TG O106TACELS TOL £dWGE O YPNOTNG Yo
to Bivteo, to FramRate ko t1g eikdveg mov Bo evwbovv. XTov KOTOGKELOGTY) £XOVUE
v onovpyia evoc RGB format to omoio ko Oa ypnoipomondei yio tnv dnuovpyia
tov Pivteo. H emrioyn tov RGB format eivon voypewtikn enedn Kotd TV HETOTPOTN
TV ewovov og Buffer, pe v ypnon g kidong ImageToBuffer, to Buffer mov

onuovpyeiton wpémer vo £xet RGB format. v cvvéyeia avaropPdver n péBodog
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read(). Xt pébodo read() Aowmdv kdbe ewdva petatpéneton oe Buffer pe v ypnon
¢ «Adong ImageToBuffer. Eniong yivovtal ot anapaitnteg pvBuiceig oto Buffer
KkéOe popd mov pia ewova petatpénetarl o Buffer. o va umopéoet va amobnkevtel
10 Buffer 0Aov tov swdévov pali, va dnuovpyndet oniadn to Bivieo mov Ba mepiéyet
TIG €IKOVEG, TPEMEL OAeg oL €kOveg va Exouv Tig 1dteg daotdoelg. H addayr tov
dloThoe®V TOV EKOVOV, OToV aVTh Ypetdletal, yivetal pe v ypnomn tov uebodmv
getScaledInstance(), copy() ot getDefaultConfiguration(). Téloc omnv xAdon
epappolovior ot péBodot 11g omoieg kKAnpovouet (implements) amd v S10GVVIEST

(interface) PullBufferStream.

class ImageSourceStream implements PullBufferStream {
ImageToBuffer bu;
Buffer buff;
long sequenceNumber = 0;
Vector images;
int width, height;
float frameRate;
RGBFormat rgb,r;
boolean rescale=true;

Dimension diastaseis;

int nextImage = O; // index of the next image to be read.
boolean ended = false;

public ImageSourceStream(int width, int height, float frameRate, Vector
images) {
this.width = width;
this.height = height;
this.images = images;
this.frameRate=frameRate;

String imageFile = (String)images.elementAt(0);
Bufferedlmage img = null;
try {
img = ImagelO.read(new File(imageFile));
} catch (IOException e) {
H

if(height==0 | | width==0){
this.width=img.getWidth();
this.height=img.getHeight();
}

diastaseis=new Dimension(this.width,this.height);
bu=new ImageToBulffer();
buff=bu.createBuffer(img,frameRate);
r=(RGBFormat)buff.getFormat();
rgb=new RGBFormat(diastaseis,

r.getMaxDataLength(),

Format.byteArray,

frameRate,
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r.getBitsPerPixel(),
r.getRedMask(),
r.getGreenMask(),
r.getBlueMask(),
r.getPixelStride(),
r.getLineStride(),
r.getFlipped(),
r.getEndian());

}

public boolean willReadBlock() {
return false;

}

public void read(Buffer buf) throws IOException {

// Check if we've finished all the frames.
if (nextlmage >= images.size()) {
buf.setEOM(true);
buf.setOffset(0);
buf.setLength(0);
ended = true;
return;

}

String imageFile = (String)images.elementAt(nextImage);
nextlmage++;

Bufferedlmage icon=null;

Bufferedimage img = null;

try {
img = ImagelO.read(new File(imageFile));
} catch (IOException e) {
H

bu=new ImageToBuffer|();
GraphicsConfiguration gc=getDefaultConfiguration();
icon=getScaledInstance(img,this.width,this.height,gc);

buff=bu.createBuffer(icon,frameRate);
buf.setData(buff.getData());
buf.setOffset(buff.getOffset());
buf.setLength(buff.getLength());
buf.setFormat(buff.getFormat());
buf.setFlags(buf.getFlags() | Buffer. FLAG_KEY_FRAME);
long time = (long)(sequenceNumber * 1.0e9 / frameRate);
buf.setTimeStamp(time);
buf.setSequenceNumber(sequenceNumber++);

}

private GraphicsConfiguration getDefaultConfiguration() {

GraphicsEnvironment ge =
GraphicsEnvironment.getLocalGraphicsEnvironment();

GraphicsDevice gd = ge.getDefaultScreenDevice();

return gd.getDefaultConfiguration();

}

private BufferedIlmage copy(Bufferedimage source, Bufferedlmage target) {
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Graphics2D g2 = target.createGraphics|);

g2 .setRenderingHint(RenderingHints. KEY_INTERPOLATION,
RenderingHints. VALUE_INTERPOLATION_BICUBIC);

double scalex = (double) target.getWidth()/ source.getWidth();

double scaley = (double) target.getHeight()/ source.getHeight();

AffineTransform xform = AffineTransform.getScalelnstance(scalex, scaley);

g2.drawRenderedImage(source, xform);

g2.dispose();

return target;

}

private Bufferedimage getScaledInstance(Bufferedlmage image, int width, int height,
GraphicsConfiguration gc) {

ifimage.getWidth() != width | | image.getHeight() != height) {

if (gc == null)

gc = getDefaultConfiguration();

int transparency = image.getColorModel().getTransparency();

return copy(image, gc.createCompatibleImage(width, height, transparency));
H
else {

return image;

}

public Format getFormat() {
return rgb;

}

public ContentDescriptor getContentDescriptor() {
return new ContentDescriptor(ContentDescriptor.RAW);

}

public long getContentLength() {
return O;

}

public boolean endOfStream() {
return ended;

}

public Object[] getControls() {
return new Object[O];

}

public Object getControl(String type) {
return null;

}

IIivakag 11
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3.4. Zuppaen Bivreo

3.4.1. KAdon Join

Me v xAdon Join vAomoleiton 1 dSwdkacio g ocvppoerg Pivieo. O
KOTOoKELAOTNG TG Join kaAeiton amnd tnv KAdon Lista pe ta mapokdto opicupoto:
éva mivaxko tomov String o omoiog mepEyel Ta ovOpHOTO Kol TNV dtodpopn 6To dioko
TV apyelov Bivieo mov mpokeLToL Vo GuppaPovY Kot pio peTafAnty tomov String n
omoia mePIEEL TO Gvopo Kol TNV d1adpoun 6to dioko tov Pivieo mov Bo Tpokhyel omd
™ ovppaen. Apywd dnpovpyesiton €vag Medialocator (avtikeipevo g khdong
MediaLocator) yia ka6e apyeio (Bivteo) aAld kot yio to apyeio (Pivieo) e£660v pe
v xpnon g nebddov createMedial ocator(). TéLog 6TOV KATOOKEVAGTH TNG KAGONG
yivetal kAnomn ¢ nebddov dolt().

H péBoodog dolt() eréyyer v pon g dwdwkaciag cvppagng Pivieo. Znv
TapAypopo mov akoAovdel Bo avaivbel n pon TV evepyeldv mov yivovtol yuo TV
ovppan Pivteo otnv pébodo dolt(), evd og emdueveg evdtnteg O TAPOLGIAGTOLY OL
KAaoelg kot o1 péBodot o1 omoieg ypnotpomorovvral otnv pnEBodo dolt().

Apywd otn pébodo dolt() onovpyeiton pia petapinty ContentDescriptor
(avtikeipevo g kAdong ContentDescriptor) m omoio maipver tun v €060 NG
pebooov fileExtToCD(). Xt cvvéyeia dnovpyeital Eva avTikeipnevo - Tivakag g
KAaong ProcInfo. H xAdon ProcInfo ypnoiomoteitor yioo va kpatnoet didgpopa
YOPOKINPIOTIKE - Tég amd kdébe Pivieo eiod6dov. 'Etor yia kébe Pivieo g10660v
onuovpyeiton €vag Processor, pe w Pondewe tov Manager kor g pebddov
createProcessor(), o omoiog katl arobnkevetal oto aviikeipevo g kAdong Proclnfo.
Metd yivetoanw kAnon g pebddov mathcTracks() pe opicpato to aviikeipevo g
KAbong ProcInfo xor tov ContentDescriptor. Emiong koAeiton wkor m pébodog
buildTracks() pe moapdpetpo to avikeipevo g kKAdong Proclnfo. Xtnv cvvéyewn
onuovpyeitoan €vo avtikeipevo g kAdong SuperGlueDataSource. To avtikeipevo
avtd TG KAAoMG ovolaoTikd anotelel To DataSource, 10 omoio o Processor mov ot
ovvéyewn onuovpyeiton maipver mapaperpo. ‘Evag ControllerListener tomofeteiton
otov Processor mov poALg dnpovpynOnke. Me t xprion g pebddov waitForState() o
Processor petafoaiver otnv katdotacn configured kot tiBetow oe oavtév 0
ContentDescriptor pe v ypnon g pebddov setContentDescriptor(). Zavd pe v
xpnon g pebosov waitForState(), o Processor petafaivel oty katdotaon realized.

21 ovveyeln dnpovpyeiton Eva DataSink (ovtikeipevo g kAdong DataSink) pe
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xpion g peBodov  createDataSink() oto omoio kot TomoBeteitan  évog
DataSinkListener. Téhoc o Processor kot to DataSink Eekivave (start()) ko kadgitor n
nébooog waitForFileDone(). Apov n pébodog waitForFileDone() dwayvdoer 01t
dwdikacio g cvppaens tov apyeiov Pivieo telelmwoe to DataSink teppotileton
(close()) xan kakeiton n péBodog ok() g khdong JoinVideo n omoia pe va pnvopa
EVNUEPDVEL TO YPNOTT OTL N O1AOTKAGIA TNG GVPPAUPT|G OAOKANPOONKE.

public boolean dolt(MediaLocator inML][], MediaLocator outML) {
ContentDescriptor cd;
if ((cd = fileExtToCD(outML.getRemainder())) == null) {

er="Couldn't figure out from the file extension the type of output needed!";
return false;

}

ProcInfo pInfo[] = new ProcInfo[inML.length];

for (inti = 0; i < inML.length; i++) {
pInfo[i] = new ProcInfo();
pInfo[i].ml = inML[i];

try {
pInfo[i].p = Manager.createProcessor(inML[i]);
} catch (Exception e) {
er="Cannot create a processor from the given url: \n" + e;
return false;

b
i

if (lmatchTracks(pInfo, cd)) {
er="Failed to match the tracks.\n"+erl;
return false;

}

if (!buildTracks(pInfo)) {
er="Failed to build processors for the inputs\n"+erl;
return false;

}

SuperGlueDataSource ds = new SuperGlueDataSource(plnfo);

Processor p;

try {
p = Manager.createProcessor(ds);

} catch (Exception e) {
er="Failed to create a processor to join the inputs.";
return false;

}

p-addControllerListener(this);
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if ('waitForState(p, p.Configured)) {
er="Failed to configure the processor.";
return false;

}

if ((p-setContentDescriptor(cd)) == null) {
er="Failed to set the output content descriptor on the processor.";
return false;

}

if ('waitForState(p, p.Realized)) {
er="Failed to realize the processor.";
return false;

}

DataSink dsink;
if ((dsink = createDataSink(p, outML)) == null) {

er="Failed to create a DataSink for the given output MedialLocator:

outML+"\n"+er1 ;
return false;

}

dsink.addDataSinkListener(this);
fileDone = false;

try {
p-start();
dsink.start();

} catch (IOException e) {
er="I0 error during concatenation";

return false;

}

waitForFileDone();

try {
dsink.close();

} catch (Exception e) {

p.removeControllerListener(this);

JoinVideo.frr.setVisible(false);
JoinVideo.ok("Join has be done successfully!");

/ / see output file format
TrackControl track]];
try {
ps = Manager.createProcessor(outML);
} catch (Exception e) {
}
waitForState(ps,ps.Configured);
track = ps.getTrackControls();
for (int j = 0; j < track.length; j++) {

+
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if (track][j].getFormat() instanceof AudioFormat) {

outAud=track][j].getFormat().toString();
} else if (track[j].getFormat() instanceof VideoFormat) {
outVid=track]j].getFormat().toString();
H
H

return true;

IMivarag 12

Ye Kabe Pruo (0TS TOPOVCIAGTNKE TOPATAV®) TNG JOIKAGIOG GUPPAPNS
Bivteo, n omoio emrereiton amd T péBodo dolt(), yivetar €reyyog v TLYOV
mpofAuato Tov UmOopeEl Vo TOPOLGLNCTOVV. AV TPOKLYEL KATOO TPOPANU 1M
dwdikacio otapotdel dpeco kot yivetor kKANorn g pebodov Err() g xidong
JoinVideo, n omola gpeavilel €éva pivopo 6To XpNoTn He TEPLEXOUEVO TO TPOPAN LA
OV TTPOEKVLVE.

> péBodo matchTracks() yiveron tpoomdBeia va Ppebei Eva korvo Format, pe
10 omoio 6Aa ta Pivteo Ba emavakmowonomBodv €161 dote va givar duvatd o1
ouvvéyela va cuppagovv. H pébodog maipvel mopaptéTpous 10 oVIIKEIEVO TNG KAAGNG
ProcInfo ka1 tov ContentDescriptor. Apyikd yio kéBe yivovton ta €€ng: o Processor
kéOe Pivieo, o omolog Ppioketan amobnkepuévog oto avrikeipevo g kAdong Proclnfo,
uetaPaivel otnv katdotaon configured pe t xpnon g peboddov waitForState(). Me
v pébodo getTrackControls() amoOnkevovtar o TrackControls amd tov Processor
k0 Bivieo og éva mivaxa tomov TrackControl. Eniong yuo ka0 Bivreo dnuovpysiton
éva avtikeipevo g kAdong TrackInfo. Awo 1o TrackControls Tov kd0e Pivieo kot pe
™ pébodo getFormat() yiveron éheyyog av to kébe Track eivon Video 11 Audio kot ta
amoteAéopato amobnkevovtal oto aviikeipevo g khdong TrackInfo. Ztov Processor
Tov kGBe PBivreo mov PpiokeTon otnv KAdom Proclnfo ti0eton o ContentDescriptor mov
mmpe mopapeTpo M peBodog matchTracks(). Térog v kédbe tomo Track (Video 7
Audio) yiveton kKAnom g pebddov tryMatch().

H pébodoc tryMatch() maipvel mapopétpovg éva avtikeipevo mivako Tng
KAdong ProcInfo kot tov tomo tov Track. Ovclaotikd 1 tryMatch maipver to Format
and to TrackControl tov mpdtov Pivieo kou pe ) pébodo getSupportedFormats()
naipvel OAa ta vrootnpouevo Format. And ta vmootmpilopeva format kot pe v
xpon ¢ nebodov tryTranscode(), n tryMatch() Bpiokel 10 cwotd Format to omoio
kot Tonobetel oto TrackControl tov Processor yio ke Bivieo. H dwadwcasio ovtn

yivetal yia ka0e Track (Audio - Video) Eexmwpiotd. ‘Etot 6ha ta Bivieo o umopodv va
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evobobv apov ta Tracks tovg Ba éxovv ta 1ot format. Xtnv mepintwon mov dev
Bpebel éva kowvd Format ywo ta Tracks xaBe Pivieo, m cvppapn dev pmopel va
nmpaypatonombel. Télog e€etaleton av 6Aa ta Tracks tomov Video €xovv tig 101
dwotaocels, av Oyt tote oto Format tov Track kabe apyeiov Pivieo epappolovtor ot
JOTAGELS TOL TPMOTOL Pivreo.

H pébodoc tryTranscode() eEléyyet av o vrootpildpevo format to onoio mpe
ToPAPETPO, OTAV KOAESTNKE amd v péEBodo tryMatch(), umopel va epapuoctel 610
Track (Video 1} Audio avtictoya) tov kéBe Pivteo. Ty nepintwon mov to Format
umopet va epappootel oto avrtiotoryo Track tov kébe Pivteo 10Te emoTPEPEL TNV TIUN
true.

H pébodog buildTracks() maipver mopdpetpo €vo avtikeipevo tng kAGomg
ProcInfo. Apywd otn buildTracks() tifetor otov Processor xdbe Pivteo, o
ContentDescriptor. RAW péow g pebodov setContentDescriptor(). Xtnv cuvéyxeia o
Processor kd0¢ Bivieo petafaivel oty Katdotaon realized pe m ypnon g peboddov
waitForState(). Me tv ypfion ¢ uebdoov getDataOutput() omobnkevetor To
PushBufferDataSource am6é tov Processor tov xéfe Pivieo oto avtikeipevo g
KAdong ProcInfo ot petafint) tomov PushBufferDataSource. Eniong pe t pébodo
getStreams() amoOnkedovror ta PushBufferStream and to PushBufferDataSource g
KAdong ProcInfo otnv avarioyn petafint) oto avrtikeipevo e kidong TrackInfo.

H pébooog waitForState() pali pe v kAhdorn StateWaiter ypnoipomrotodvron
vy Vv petdpaocn tov Processor, Tov omoio maipvouv mopdpeTpo, oIV KATAoTOON
v omoia emiong maipvouv mopduetpo. H pébooog waitForState() onpiovpyel éva
avTikeipevo g KAdong StateWaiter kot Kahet Tnv pébodo waitForState() tng kAdong
StateWaiter. H péBodog waitForState() tov avtikeyuévov g khdong StateWaiter
OTOUOTAEL TNV POT| TG SLOdIKAGING TS GLVPPAPNG, EMG OTOV 0 Processor mepdoet otV
KATAoTOoN oL ToL 00Bnke. Aoy o Processor petafel yopic mpofAnpata otnv
KOTAOGTAOT TOV TOL 000NKE, EMGTPEPETAL 1) TIUN true.

H péboodog createDataSink maipver to DataSource amd tov Processor pe v
xpon ¢ peBodov getDataOutput(). Xt ovvéyewn omuovpyel évo DataSink
(avtikeipevo g KAdong DataSink) pe to DataSource mov mpe amd Tov Processor kot
tov MediaLocator Tov apyeiov €£660v. Téhoc 1 uébodog emotpépel to DataSink wov
dNUovPYNOE.

H pébodog waitForFileDone() otapatder mpocwpwvd v pon 1oL

TPOYPAUUATOS (ONAadn To TTPOYpoppa oev Bo pmopel va ypnoyomomBel) péxpt va
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oAoKkANpwBel 1 dradikasio TG cLPPAPNG, ONAAOT LEXPL VO OAOKANPWOEL 1| eyypan|
oV apyeiov £0d0V 6TO H10KO.

H pébodog fileExtToCD() maipver mapdpetpo pia petafint) tomov String
omoio mePLEYEL 0 Gvopa Kol T dadpoun 6To dioKo ToL apyeiov e£000v. Xt cvVE EL
ATOUOVAOVEL TNV KotdAnEn tov  oapyeiov (mwy. .avi) Kol EMOCTPEPEL  TOV
ContentDescriptor mov maipvel amd v KatdAnén tov apyeiov pe v ypnon g

pebooov getMimeType() too MimeManager.

3.4.2. KAaoeig Procinfo kai Trackinfo

Ot khéoeg ProcInfo xor TrackInfo mepiéyovv Sibpopeg petafintéc otig
omoieg amoBnkevovtal YapoKTNPoTIKA TV Pivieo €ic6dov. Kdabe avtikeipevo g
KAdong Proclnfo avtimpocwnevel éva Pivieo €10000v, evd KAOE OVTIKEIPLEVO NG
kAaong TrackInfo avtimpoowmever éva Track (Video 11 Audio) amd éva Pivieo
g16000v. Omote yoo kdBe avtikeipevo g KAdong ProcInfo onmpovpyovvior 6o
avtikeipeva g kAdong TrackInfo, éva ywo to Track — Video kot éva yuo to Track —
Audio.

H xAdon ProcInfo mepiéyer pio petafinty tomov MedialLocator n omoia
naipvel i tov Medialocator tov gkdotote PBivieo, pia petofAnt tomov Processor
omv omoio oamobnkevetar o Processor mov dmuovpysiton yioo kdBe Pivteo, pia
petafint) tomov PushBufferDataSource oty omoia amofnkevetor 10 mepleydUevo
tov DataSource tov Processor ka0 Bivteo kot évag mivokag avTiKeEVmY TG KAGoNG
TracklInfo.

H «Adon TrackInfo mepiéyer pion perafint tomov TrackControl oty omoia
amoOnkevetar 1o TrackControl tov avtictoyov Track, pio petafint) TOTOL
PushBufferStream m omoio maipver to Stream tov avtictoryov Track, amd To
DataSource, pio petofint tonov int n onoia vrodnAiwver to Track and to dHo mov
&xel 10 Pivreo €16680v(T0 TP®OTO N TO 0€VTEPO) Ko pio petafintr tomov Boolean 1
omoia ypnoyomoteiton yro va dgi&el 0Tt 10 avtiotoryo Track éxet ypnowomombel ot

ocvppaen Tov Pivteo.

public class TrackInfo {
public TrackControl tc;
public PushBufferStream pbs;
public int idx;
public boolean done;
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public boolean disabled;

public class ProcInfo {
public MedialLocator ml,
public Processor p;
public PushBufferDataSource ds;
public TrackInfo tracksByType[];
public int numTracksByType|[];
public int numTracks;

IMivakag 13

3.4.3. KAdon SuperGlueDataSource

H xAdon SuperGlueDataSource amotelei ovslaotikd to DataSource to omoio
yxpnowonotlel o Processor yuo va mpoywpnoet ot cvppaen tov Bivieo. Apywd otnv
KAdon dnuovpyesiton éva avtikeipevo — mivaxkog ¢ khdong SuperGlueStream pe
nedio 6ca Ko to PBivieo mov mpokertal va cvuppa@ovy. Télog yiveton KANon g
nebooov, setStreams() vy to mpwrto Pivreo. Ltn uébodo setStreams() yiveror kKAnon
™m¢ peBddov setStream() g kidong SuperGlueStream ywo kdBe Track tov Pivreo.
Eniong mpwv yiver kAnon g setStream() yivetonr édeyyoc av mpokerton yio Track
Audio kat av avtd(to Track) sivor kodwomomuévo oe RAW popen|, étol wote va
YIVEL GTI CLVEYELD EVKOAOTEPO. O VTTOAOYIGHOG TNG SLAPKELNG TOL PBivteo. X1 cuvéyeln
ot néBodo start() (n péBodog start() avikel otnv PushBufferDataSource, vrepicidion
¢  SuperGlueDataSource)  Eexwvdve  (start()) o  Processor kot 7O
PushBufferDataSource tov avtictoyov [ivieo, mov elvar amobnkepéva otV
ProcInfo, apov amd exel Oo maper ta dedopéva o Processor yw kdOe apyeio. H
néboodog getStreams() emoTpépel Tor Streams oL omoict OMOVPYOVVTIOL GTNV KAGGN
SuperGlueStream kot eivon tomov PushBufferStream, to omola kot ypnoiyomoodvion
oto DataSink.

H pébodoc handleEOM «ohieiton omd v khdon SuperGlueStream yuo vo
oLVEYLIOTEL 1 poT TNG dadkaciog cuppaePns, £m¢ 6Tov dufactovy Ola to Track amd
O6Aa ta PBivieo. H handleEOM apywd eréyyet av 0ia ta Track tov Pivteo €xouvv
dwPaoctel. Av dev érouvv dPactel emotpépet false yio va dwPaoctel to enduevo
Track oamd to 1610 PBivteo, aAMadg av égovv dPactel 6ha to Tracks tov Pivteo,
otapatdel (stop()) tov Processor ko 1o PushBufferDataSource tov Bivteo. Ztn
ouvéyela eAéyyel av 1o Pivreo mov dwuPdotnke teAevtaio, eivar to televtaio Pivieo
amd OVTE TOV TPOKELTOL VO GVPPAPOLV. AV dev ivan To Tedevtaio Pivteo kadel

péboodo setStreams() yio To emodpevo Pivreo.
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Ymv xAdon SuperGlueDataSource, téhoc, epoppdlovtar kol ot VITOAOITES

pébodot TG  omoiec 1M KAGon  kKAnpovopel oamd MV vEEPKALOM

PushBufferDataSource.

ms

class SuperGlueDataSource extends PushBufferDataSource {

ProcInfo pInfol];
int current;
SuperGlueStream streams]];

public SuperGlueDataSource(ProcInfo pInfo[]) {
this.pInfo = pInfo;
streams = new SuperGlueStream|2];
for (inti=0;i< 2;i++)
streams|i] = new SuperGlueStream/(this);
current = O;
setStreams(pInfo[current]);

}

void setStreams(ProcInfo pInfo) {
intj=0;
masterFound = false;
for (int type = AUDIO; type < MEDIA_TYPES; type++) {

if (ImasterFound &&
isRawAudio(pInfo.tracksByType[type])) {
streams|j].setStream(pInfo.tracksByType[type], true);
masterFound = true;

} else
streams|j].setStream(pInfo.tracksByType[type], false);

Jtt;

}
}

public void connect() throws java.io.IOException {

}

public PushBufferStream [] getStreams|() {
return streams;

}

public void start() throws java.io.IOException {
pInfo[current].p.start();
pInfo[current].ds.start();

}

public void stop() throws java.io.IOException {

}

synchronized boolean handleEOM (TrackInfo tInfo) {
boolean lastProcessor = (current >= pInfo.length - 1);

for (int type = AUDIO; type < MEDIA_TYPES; type++) {

if (!pInfo[current].tracksByType[type].done)
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return lastProcessor;

}

try {
pInfo[current].p.stop();
pInfo[current].ds.stop();
} catch (Exception e) {

if (lastProcessor) {

return lastProcessor;

}

if (lmasterFound &&
pInfo[current].p.getDuration() != Duration. DURATION_UNKNOWN) {
masterTime += pInfo[current].p.getDuration().getNanoseconds|);

}

current++;
setStreams(pInfo[current]);

try {

start();
} catch (Exception e) {
return lastProcessor;

}

public Object getControl(String name) {
return null;

}

public Object [] getControls() {
return new Control[O];

}

public Time getDuration() {
return Duration.DURATION_UNKNOWN;

}

public void disconnect() {

}

public String getContentType() {
return ContentDescriptor.RAW;

}

public MediaLocator getLocator() {
return pInfo[current].ml;

}

public void setLocator(MediaLocator ml) {

}

IMivaxkag 14
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3.4.4. KAaon SuperGlueStream

H «Adon SuperGlueStream oavtimtpocomevel T0 GHVOAO TV Streams To omoia
dwyepiCetan To DataSource ko ypnowomnotei o Processor. H SuperGlueStream péocwm
™m¢ pebooov read() dwPdler amd to PushBufferStream tov kd0e Track amd xdbe
Bivteo ta dedopéva kat ta Palet oe Buffer. Ta Buffer avtd anotehodv o Streams tov
DataSource. Emiong péoo tov peBodwv getTimeStamp() ot setTimeStamp
vroroyileton o ypovog kébe Track xon tiBeton oto Buffer. Xtnv mepintmwon mov 10
Track eivor Audio kot givon kwdikomompévo oe RAW popon, téte pe tig pebdosovg
getLength() ko1 computeDuration() vroloyileton n d1dpkela Tov Buffer péypt ko to
ovykekpévo Track. Otav mpdkerton yro Track omd 1o 1010 Pivreo, dniadn otav To
éva Track éyer mepdoel oto Buffer, oto devtepo Track tiBetor o idrog ypodvog GTo
Buffer péom g pebodov setTimeStamp() étol wote ta Track tov idov Pivreo va
elval ouyypovicpéva otov 1010 ¥pdvo. Ztn cuvéyewn eAéyyetal av oto Buffer £govv
nepdoet OAa ta dedopéva and to Track ko yivetar kAnon e pebodov handleEOM()
¢ KAdomng SuperGlueDataSource, 6mov avaioya gite dwfaletal to emdpevo Track
tov Pivteo eite dwPalovror Ta Tracks tov emdpevov Pivieo. Téhog epapuolovior ot
puébooor Tig omoleg M KAAom KAnpovouel (implements) omd TIG OLGVVOECELG

(interfaces) PushBufferStream kot BufferTransferHandler.

class SuperGlueStream implements PushBufferStream, BufferTransferHandler {

SuperGlueDataSource ds;
TrackInfo tInfo;
PushBufferStream pbs;
BufferTransferHandler bth;
boolean useAsMaster = false;
long timeStamp = 0;

long lastTS = 0;

public SuperGlueStream(SuperGlueDataSource ds) {
this.ds = ds;
h

public void setStream(TrackInfo tInfo, boolean useAsMaster) {
this.tInfo = tInfo;
this.useAsMaster = useAsMaster;
if (pbs != null)
pbs.setTransferHandler(null);
pbs = tinfo.pbs;

if (masterTime > 0)
timeStamp = masterTime;

lastTS = 0;

pbs.setTransferHandler(this);
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}

public void read(Buffer buffer) throws IOException {
pbs.read(buffer);

if (buffer.getTimeStamp() != Buffer. TIME_UNKNOWN) {
long diff = buffer.getTimeStamp() - lastTS;
lastTS = buffer.getTimeStamp();
if (diff > 0)
timeStamp += diff;
buffer.setTimeStamp(timeStamp);

}

if (useAsMaster) {
if (buffer.getFormat() instanceof AudioFormat) {
AudioFormat af = (AudioFormat)buffer.getFormat();
masterAudioLen += buffer.getLength();
long t = af.computeDuration(masterAudioLen);

if (t > 0) {
masterTime = t;
} else {
masterTime = buffer.getTimeStamp();
}
} else {
masterTime = buffer.getTimeStamp();

}
H

if (buffer.isEOM()) {
tInfo.done = true;
if (!ds.handleEOM|(tInfo)) {
buffer.setEOM(false);
buffer.setDiscard(true);
}
}
}

public ContentDescriptor getContentDescriptor() {
return new ContentDescriptor(ContentDescriptor.RAW);

}

public boolean endOfStream() {
return false;

}

public long getContentLength() {
return LENGTH_UNKNOWN;

}

public Format getFormat() {
return tInfo.tc.getFormat();

}

public void setTransferHandler(BufferTransferHandler bth) {
this.bth = bth;

}

public Object getControl(String name) {
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return null;

}
public Object [] getControls() {

return new Control[O];

}

public synchronized void transferData(PushBufferStream pbs) {
if (bth != null)
bth.transferData(this);

IMivakag 15
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4. 00nyieg Xpriong TG EQPapLoyiis

2mnv evétnra Tov akoAoVBEl YiveTal TANPNS ovapopd TOV TPOTOV AELToVPYiog
G EPAPUOYNG HE TIS AVAAVLTIKEG 00MYieg ypnong mov mapatifevrol. Apyikd yiveton
TOPOLGIOCT] TOV TEPLEYOUEVOV TNG EMPAVELNG EPYOCIAG TNG EPUPUOYNG KOL UETA
YIVETOL OVAALGT TOV YEVIKOV AEITOVPYIDV TOL 1 EPAPLOYYT] TPOCPEPEL. XTI GUVEYELN
TEPLYPAPETAL O TPOTOG e TOV OTOi0 YiveTar 1 eMAOYN TV apyeimv Pivteo N ekdvov

Kol 1) OAN O1ad1Kacio Tov aKkoAoLOEL LEYPL Kot T CLPPAPT] AVLTDV.

4.1. Tevikn repiypagn

[N va Eexvhoet ) epappoy”| 0 xpNoTNS TPEREL va. KOAECEL Pécm NG Java v
KAdomn JoinVideo. H kinon yiveton péoa amd 10 @akeAo otov omoio Ppioketar M
KAdom JoinVideo pe v evrtodn “java JoinVideo” oto Command Prompt (Command
Line) tov Windows. I'a to oxomd avtd €xet onuiovpyndel to apyeio “Join.bat”
(script file) o omoio ao¥ ektedeotel, Tpéxel avtdpata TV evioAn “java JoinVideo”
oto Command Prompt.

AoV yivel Aowmdév kKAnon g kidong JoinVideo epgaviCetor n empdveln
EPYNCIOG TNG EPOUPUOYNG. XTO TAVM UEPOG TNG EPOPHOYNG LITAPYEL TO PACIKO HEVOD
EMAOY®V. XTO HEVOD EMAOYDV 0 ¥pNoTNG Uropel va emAaééet and to pevoo “File”, v
emhoyn “New” yio va QEpPEL TNV EPAPLOYN OTNV apyIKn Kotdotaon (vo eEapavioet
ONAadn g emMAOYEC OV €lye KAVEL TpoNyoLHEVMC), TNV emhoyn “Open Image” yia
va gpeavicet pia eikova, v emhoyn “Open Video” yia va avomapaydyet Eva Bivteo
Kot v emoyn “Exit” yo va kieloel tv epoppoyn. Xto pevov “Options”, pe v
emhoyn “Codecs” o ypnotng umopel va det ta Pacikd yopakmmplotikd tov Format
TV PBivieo €16000V Katl Tov Pivteo 5600V apPoD Yivel | cuPPAPN KoL LE TNV ETAOYN
“Play output file” o ypnotg umopei va avamopaydyst to apyeio (Pivieo) €£ddov.
Téhog oto pevov “Help” ko pe v emhoyn “About” o ypnomg pmopel va ot KATOLES
Baoikég mTAnpo@opieg yio TV EQOPUOYT.

To k0p1o pépog g epapproyng amotereitor amd dvo Tpuqpata (dvo TAaico ta
omoio £YOVV KOl TOVG AVTIGTOYOVS TITAOVG). XTO TPADTO TUNMA OIVETOL 1) SOLVATOTNTA
010 YpNotn va emAéEel ta apyeia mov BELEL vo cuppdyet Kot To apyeio 6to onoio Ba
amoOnkevtel 10 Pivieo ™S cLPPAENS KOt VO ODCEL KATOW PACIKA YOPOKTNPIOTIKA,

OTNV TEPIMTOON GVPPUPTG EIKOVMV, Y10 TO apyElo EEO00V.
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210 deVTEPO TUNWO O YPNOTNG EYEL TNV SLVOTOTNTA VO JAXEPIOTEL TO apyEia
mov €xel EMAEEEL KOl OTN GLVEXELD VO TPOYWPNOEL ot cvppaen. ['evikdtepa o
YPNOTNG Umopel v aALAEEL TNV GEPE TOV apYEl®V OV £YEl EMAEEEL, VO OQPOIPECEL

TPOGOECEL LEPIKA OO OVTA KOl GTN GUVEYELL VO TPOYWPNGEL GTI) GLPPUPT].

Java Multimedia Joiner

File Options Help
Browse the videos or the images

Choose the images:

Folder with the images

FrameRate: |1 For images with different sizes select a common one: Width | Height |

Choose the videos:

Folder with the videos

Choose the name and the directory to save the videos or the images.

Target: c:tmploutputfile.mov

Choose the videos or the images with the right order

Add Move up

Add all Move down

Ewova 1

2V mePItTOGN TOV 0 YPNOTNG E£XEL EMAEEEL VA KAVEL KATOWoL Agttovpyio 6TV
EPAPUOYN KOlU KOTd Tnv Olpkel mov ovty emitedeiton dnuovpyndel kdmolo
TpOPANUa, TOTE gPEaVIfETOL OTO XPNOTN £VO. LVVUA TO OTTOI0 TTEPLEYEL TOVG AOYOVG

Y10 TOVG OO0V dNoVPYNONKE TO TPOPAN UL AVTO.

Error: javax.media.NoPlayerException: Cannot find a Player for file:C:/sqmdata0l.sgqm

OK

Ewkova 2
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4.2. levikégG AsiToupyies

Onwg kot mapondveo emmdnke, and v emloyn “Open Image” tov pevol

“File” o ypfotg umopel vo epgavicer pion ewova. H emdoyn avty avoiyel éva

mopdBvpo d10AOYOV GTO 0Toi0 0 ¥PNOTNG UTOoPEl Vo avalnTioet Kol vo emAEEeL otV

ouvEyeln TNV glKOvVa Tov emtBupel va epgavicet. Aoy o xpnotng emAégel TV elkova

nov embopel va gueoavicetl, avt) mapovcstdletal 6e £vo véo mopabvpo Le TITAO TO

OVoua TG EIKOVAG KOt TNV SLodpopn auThg 6To 41oKo.

Open aniimage

ty Recent
Documents

€

Desktop

-

Fy Documents

Lo

tw Computer

4

by Metwork,
Places

&

Look in; I |7 Unnamed Site 1

~| & ®cfE-

=3
X

1) _notes
EZbg_grad.ipg
ba_nav.jpg
Bme_nav_IeFt.css
@gblnav_left.gif
glblnav_selected.gif
@glbnav_backgrnund.gif
gll:unav_right.gil:
@tl_curve_white.gif
tr_curve_white.gif
€ Urtitled-3, htm
1€ Untitled-5, htm

File name: |

Files of type: I.-’-'-.II Files [.7]

&l
#

Open I
Cancel |

Ewkova 3



Image: C:\Documents and Settings\NEKTAPIOZAMy Documentsl... = OO0 X

Ewkova 4

[Mapopowa amd v emroyn “Open Video” tov pevov “File” o ypnotng pmopet
va avamopaydayel €va Bivieo. H emioyn avt) avoiyel éva mapdbupo deAdyov 6to
omoio o ypnotng umopet vo avalntiost kot vo emAéEel otn cvvéxela to PBivieo mov
embopel va avaroapayayel. H avarapaymyn tov Bivieo yivetor e éva véo mapdbupo
pe titho 1o O6vopa kol TN Odpoun oto oioko tov Pivieo. 1o mapdbvpo avtd
TapEYOVTAL 6TO XPNOTN Ol Pacikég Aettovpyieg EAEYXOV KATA TNV avATOPOY®YN TOV
Bivteo. Ta mapdaderypo o xpnomsg Umopel Vo CTOUOTNCEL TNV OVOTUPOY®YN TOL
Bivteo, va TpoywpnoeL T pON avamapoy®yns tov Pivteo pécsm tov deiktn oty pafdo

KOAOMG KOt VoL 0ENGEL 1] VoL LELDGEL TNV £VTOCT TOL 1OV.
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file:C:\templbailey.mpeg

Ewkova 5

H emioyn “Video Codecs” tov pevov “Options” avoiyel £va mapdBupo 610
omoio eppavifovtor ta Pacwkd yopaktplotikd tov Format towv Pivieo mov

ypnoworombnkav oty cvppaen aArd kal tov Bivteo €£ddov. Ta yopoKINPIoTIKA

aVTE LTOPOVV VAL ELEAVIGTOVV HOVO LETA TNV GLPPAPT T®V PBivieo.

Video Codecs

File:1
Audio codec: imad, 44100.0 Hz, 16-bit, Stereo, BigEndian, Signed, FrameSize=544 hits

Video codec: JPEG, 160x120, FrameRate=12.0, Length=3574

File:2

Audio codec: LINEAR, 11025.0 Hz, 8-bit, Mono, Unsigned, 11025.0 frame rate, FrameSize=38 hit
Video codec: W50, 320x240, FrameRate=30.0, Length=172800 0 extra hytes

File:3

Audio codec: imad, 44100.0 Hz, 16-bit, Stereo, BigEndian, Signed, FrameSize=544 hits

Video codec: JPEG, 160x120, FrameRate=12.0, Length=3574

File:4

Audio codec: LINEAR, 22050.0 Hz, 8-bit, Mono, Unsigned, FrameSize=8 hits

Video codec: CVID, 320x200, FrameRate=13.4, Length=16222

Output File

Audio codec: imad, 44100.0 Hz, 16-bit, Stereo, BigEndian, Signed, FrameSize=544 hits

Video codec: JPEG, 160x120, FrameRate=14.6, Length=6633

4 Il

Ewkova 6
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4.3. EmAoyn kai cuppagn Twv apxEiwv

210 TPOTO WEPOG NG EMPAVELNG €PYOsiog TNG EPAPUOYNS LAPYOLV Tpio
Kovumid pe tov titho “Browse”. To mpoto kovuni avoiyel éva mapdBvpo dtaAdyov
0TO OTOl0 O YPNOTING EMAEYEL TIG €IKOVEG TIG omoiec emBuuel va cvppayel. Xto
TapdBupo avtd 0 ¥PNoTNG £xEL TNV duvaTOTNTA Vo EMAEEEL pia ecova kKGBe Qopa 1
éva OAOKANPO @drero pe ekOVEG. Ot e1kdVES TOL EMAEYEL O XPNOTNG TPOCTIBEVTOL

0TO TTVGGOUEVO TAOUGLO TTOV BPICKETOL TOPAKATO.

Browse the videos or the images

Choose the images:

Folder with the images
FrameRate: |1 For images with different sizes select a common one: Width Height

Choose the videos:

Choose the name and the directory to save the videos or the images.

Target: c:tmploutputfile.mov

Ewkova 7

[Topdpola to devtepo Kovumi avoiyel éva mapdbvpo daAdyov GTo 0moio o
¥PNOTNG emAéyel Ta Pivteo ta omoia emBupel va cvppdyel. Xto mapdbvpo avtd o
YPNOTNG €xel TV duvatotnta vo emAEEeL €va Pivieo kdbe @opd M éva OAOKANPO
eaxelo pe Pivieo. Ta Pivieo mov emAéyel o ypnotg TPooTifevial 610 TTVGGOUEVO
mloiclo mov PpiokeTon TAPOKATO.

Emedn omv gpappoyn dev vmdpyel 1 dvvatdto T cvuppaeng Pivieo ko
eovoVv pall, 0tav yuo Topaderypa 0 ¥pNoTnG £XEL EMAEEEL EIKOVESG Y10 GLPPOPT| Kol
oTn ovvéyela Tpoonadnoel va emAécet Bivteo Yo va ta TPocHEGEL GTO TTVGGOUEVO
TA0ic10, TOTE APALPOLVTAL OL EIKOVES OV giye emMAEEEL O XPNOTNG Kot TPOooTifevtan
uévo ta Bivteo.

To tpito kovuni pe titho “Browse” avoiyet éva mapdbvpo dtaddyov oto omoio
yivetalr mn emAoyn tov opyeiov oto omoio Ba oamobnkevtel 1O AMOTEAEGHA TNG
ocvppaens. [ToAd onuovtkd gival o xpnoms vo ypawel cowotd TV KatdAnén (m.y.

.avi) tov apyeiov ywri omd v kaTdAnEn ovty ot cvvéxsw M eeapuoyny Boa
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ocvoumepdvel tov tHmo Tov Pivieo mov Ba amobBnkevcel. H Java vmootnpilel tovg
Tomovg apyeimv PBivteo MOV kot AVIL

Eniong kdto ond 10 xovuri “Browse” o6to omoio emiAéyovion €KOVEC Yo
ovppa@r, vrdpyovv tpia medio kewwévov. To mpdTo mMedlo kewwévov pe Titho
“FrameRate” vrodniavet tov apfud tov ewovov mov Oa speavifovtal oto Bivieo o
dwaotnua evog devteporéntov. To medio awtd pmopel vo mhpel Kot SEKAOTKY| TIUT.
Anhaon av o xprotng dmaoel v Tun 0.5 to Pivreo Ba eppaviCet pia ewova Kdbe dvo
devteporenta. Ta dAla dvo medla kewévov pe tithovg “Width” ko “Height”
VTOOMNADVOVV TIG dlooTAGELS OV Oa £yl To PBivieo e£0d0ov. Av ta media avTd peivovy
Kevd tOTe 10 Pivteo Ba TapeL TN O1UOTAGELS TS TPADTNG EIKOVOC.

210 0€0TEPO TAAICIO TNG EMPAVEINS EPYOACING TNG EPAPLOYNG EYOVUE TEVTE
Kovumd, pio troecopevn AMota kot pio Alota. v TTueeoevn MoTa VITAPYOLY Ta
Bivteo mov €yel emiéEetl o ypnomc. Me ta kovumid “Add” kon “Add all” o ypnog
tomoBetel ot Mota to apyeio mov £xel emAEEEL 1] OA TaL apyEia Ao TNV TTLGGOUEVN
Mota avtiotorya. Emiong pe ta kovumid “Move up” ko “Move down” o ypnotng
pmopel va aALAEEL T GEpd TV apyeiwv ot AMota. AQOV 0 ¥pPNOTNG TELEIDMGEL PE TNV
emAoyn Kot dwxeipton tov apyeiov pe 1o kovumi “GO” pmopel va Eekivnoet v

dadKacio TG cvPPAPNS.

Choose the videos or the images with the right order

Add Mowe up
Add all

Mowve down

c:itemplouch2.ai -

c:temp'bluescreent.mov
c:templouch2.avi
c:tempbluescreen.mov
c:temp'safexmas.mov

Ewkova 8

Téhog a@ov 1 cuppaen TOV apyelov TELEIMOEL pe emTuyia, epueavileTol 610
YPNOTN €V UMVORO Yo Vo ToV eviuepmaosl. Me v emdoyn “Play output file” oto
pevov “Options” o ypnotg umopel va avamoapaydyel o Pivieo mov dnpiovpynoe pe

TV GLPPAPN TOV apyeimV.
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Messagel

Join has be done successfully!

OK

Ewkova 9
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5. Zuunepaouara

5.1. Avarmrruén tng epapuoyns
H epoppoyn upmopel vo avamtuybel ce ddpopovg topelg €tor dote va
ocvumephdpel TeplocdTEPEG dSLVATOTNTES. OO Elvat TOAD XPNGLO, Y0 TOV XPNOTN TNG
EQOPUOYNG, VO LITAPYEL 1| dLVATOTNTA EMAOYNG TOL Format yia to mapayduevo Pivteo.
Eniong umopel va mpootebel 1 dvvatdtta vo ypnoomombodv ta Pactkd ep@é
petdfaong xatd v ovppor] Pivieo OO Kol 1 SLVATOTNTO GLUPPAUENS apYEi®V

ewovav Kot apyeiov Bivreo pali.

5.2. [lepiopiouoi/ TexvikéS SUOKOAIES

Koatd tv vAomoinon g €Qoapuoyng MOV TOPOVCIAGTNKE EVIOMIGTNKAY
dlapopa TpoPAnUaTe Kot TEPLOPIGHOT 6TOV TPOMO e Tov omoio 1) Java emikovmvel pe
to apyela molvpéowv. Kpidnke oxodmyo, to mpofAnpato kot ot TeEPOPIGUOL TOL

EVIOTOTNKOV, VO TOPOVGLUGTOVV TOPOKATO.

KAdaon ImageToBuffer

To Buffer 1o omoio diver n «hdorn ImageToBuffer katd v dwdpkewn g
ovppaPng ewovov €xel vroypemtikd Format RGB. ‘Etot agov dev vmapyet
duvatdtto oAlayng tov Format oto Buffer 1o Pivteo mov 6o mpoxdyer and v

ovppaen| Oa £xelt Format RGB.

Multiplexer

O Multiplexer mwov viomoteiton pe tov Processor kot ypnowuonoteital yo vo
dnpovpynBei o Pivreo e£6d0v vrootpilet Tovg THmovg “MOV” ko “AVI” yuu ta
apyeia e£6d0v. Avtd onpaivetl 0Tt ta apyeia wov HBo dnpovpynBovV and TV cLPPAEN

Bivteo N ewdvov Ba propodv va givor povo tomov “MOV” kot “AVI”.
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Format Video — Audio

H Java epoeoaviCet moAld mpoPAnuato otnv dwyeipon twv Format pe
amotéleopa vo onuovpyovvror £1ot moAld “Exceptions”. Xpetdomnke va yivouv
TOMEG dokluég €tol wote va PpeBodbv ta onuein dmov m Java dnuovpyovoe
“Exceptions” xotd v owyeipion tov Format. Xto onueio avtd puBuiotnke

KATOAANAQ 0 K®OKOG Yoo vo, punv dwokomteton Plona (KoAAdel) mn Aettovpyio g

EQAPUOYNG.

BiBAioypagpia

e FEioayoyn ot Java 2, 'opyog Alakéag, exd. KAedapiBpog

e http://java.sun.com/products/java-media/jmf/

e http://en.wikipedia.org/wiki/Java Media Framework

e http://www.javaworld.com/jw-04-2001/jw-0406-jmf1.html

e http://java.sun.com/developer/onlineTraining/index.html

e http:/java.sun.com/products/java-media/jmf/1.0/guide/index.html

e http://java.sun.com/docs/books/tutorial/
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lMapdpTnua

Kwodikag kAaong JoinVideo

import com.sun.media.ui.*;

import javax.media.*;

import javax.media.protocol.*;

import javax.media.protocol.DataSource;
import javax.swing.*;

import javax.swing.event.*;

import javax.swing.filechooser.*;
import javax.imageio.ImagelO;

import java.awt.*;

import java.awt.event.*;

import java.net.*;

import java.io.*;

import java.util.Vector;

import java.awt.image.*;

import java.awt.image.BufferedImage;

public class JoinVideo extends JFrame{

public static void main(String args|]) {
JoinVideo video = new JoinVideo();

}

public static void ok(String s) {
JOptionPane.showMessageDialog
(null,s,"Message!",JOptionPane.PLAIN_MESSAGE);
}
public static void Err(String s) {
JOptionPane.showMessageDialog
(null,s,"Error!",JOptionPane.PLAIN_MESSAGE);

JMFrame jmframe=null;
public static JFrame frr;
JPanel pan;
JLayeredPane panl,pan2;
String type;
FileDialog fd=null;
FileDialog fd1=null;
JFileChooser fc=null;
JFileChooser fcl=null;
JFileChooser fc2=null,
Player player = null;
Player newPlayer = null;
String filename;
JButton browse;
JButton browsel;
JButton browse2;
JLabel path, pathl;
JLabel c;
String s;
File sav;
File direct,direct1;
File [] arxeio,arxeiol;



File [] files,files1;
Lista lista;
private static File currentDirectory=null;
private static File currentDirectoryl=null;
public static JTextField width,height,frameRate;

public JoinVideo() {
super("Java Multimedia Joiner");

browse=new JButton("Browse");

browsel=new JButton("Browse");

browse2=new JButton("Browse");

JLabel ef=new JLabel("Choose the name and the directory to save the videos or
the images.");

JLabel b=new JLabel("Choose the videos:");

JLabel d=new JLabel("Choose the images:");

JLabel different=new JLabel("For images with different sizes select a common
one:");

JLabel fr=new JLabel("FrameRate:");

width=new JTextField(5);

height=new JTextField(5);

frameRate=new JTextField("1",3);

c=new JLabel("Target: c:\\tmp)\ \outputfile.mov");

s="file:c:\ \tmp)\ \outputfile.mov";

path=new JLabel("Folder with the videos ");

pathl=new JLabel("Folder with the images ");

// Add the desktop pane
panl = new JLayeredPane|();
panl.setPreferredSize(new Dimension (250, 150));
panl.setBorder(BorderFactory.createTitledBorder("Browse the videos or the
images"));
pan2 = new JLayeredPane();
pan2.setBorder(BorderFactory.createTitledBorder("Choose the videos or the
images with the right order"));
panl.setLayout(new GridLayout(7,1));
pan2.setLayout(new FlowLayout());
panl.setOpaque(false);
pan2.setOpaque(false);

JPanel miniPanel = new JPanel(new FlowLayout(FlowLayout.LEFT));
miniPanel.setOpaque(false);

miniPanel.add(d);

panl.add(miniPanel);

miniPanel = new JPanel(new FlowLayout(FlowLayout.LEFT));
miniPanel.setOpaque(false);

miniPanel.add(browse2);

miniPanel.add(path1l);

panl.add(miniPanel);

miniPanel = new JPanel(new FlowLayout(FlowLayout.LEFT));
miniPanel.setOpaque(false);

miniPanel.add(fr);

miniPanel.add(frameRate);

miniPanel.add(different);

miniPanel.add(new JLabel("Width"));

miniPanel.add(width);

miniPanel.add(new JLabel("Height"));

miniPanel.add(height);

panl.add(miniPanel);
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miniPanel = new
miniPanel.setOpaque(false);
miniPanel.add(b);
panl.add(miniPanel);
miniPanel = new
miniPanel.setOpaque(false);
miniPanel.add(browse);
miniPanel.add(path);
panl.add(miniPanel);
miniPanel = new
miniPanel.setOpaque(false);
miniPanel.add(ef);
panl.add(miniPanel);
miniPanel = new
miniPanel.setOpaque(false);
miniPanel.add(browsel);
miniPanel.add(c);
panl.add(miniPanel);

lista=new Lista();
pan2.add(lista);

pan=new JPanel();

pan.setLayout(new GridLayout(2,1));

pan.setOpaque(false);
pan.add(panl);
pan.add(pan?2);
getContentPane().add(pan);

setMenuBar(createMenuBar());
setSize(900,600);
setVisible(true);

addWindowListener( new WindowAdapter() {

JPanel(new

JPanel(new

JPanel(new

JPanel(new

FlowLayout(FlowLayout.LEFT));

FlowLayout(FlowLayout.LEFT));

FlowLayout(FlowLayout.LEFT));

FlowLayout(FlowLayout.LEFT));

public void windowClosing(WindowEvent we) {

System.exit(0);
H
3

/ /Wait frame

frr=new JFrame("Please wait!");

frr.setSize(200,45);

frr.setLocation(200, 200);

frr.setResizable(false);
frr.setVisible(false);

browse.addActionListener(new ActionListener|(){

public void actionPerformed(ActionEvent e){

if(currentDirectory==null){

fc=new JFileChooser("c:/");

telse {

fc=new JFileChooser(currentDirectory);

}

fc.setFileHidingEnabled(true);
fc.setFileSelectionMode(JFileChooser.FILES_AND_DIRECTORIES);
fc.setMultiSelectionEnabled(false);

fc.setDragEnabled(true);

int returnVal = fc.showOpenDialog(JoinVideo.this);
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if (returnVal == JFileChooser.APPROVE_OPTION) {
direct=fc.getSelectedFile();
path.setText(""+direct.getPath());
currentDirectory=direct;

if (direct.isDirectory()){
arxeio=direct.listFiles();
int m=arxeio.length;

for(int i=0; i<arxeio.length; i++){
if(arxeioli].isDirectory()){
m--;

}

files=new File[m];
int k=0;
for(int i=0; i<arxeio.length; i++){

if(arxeioli].isDirectory()){
H
elseffiles[k]=arxeio[i];
k++;
}

}

telse{
files=new File[1];
files[O]=direct;

combos(files);

1
);

browse2.addActionListener(new ActionListener(){
public void actionPerformed(ActionEvent e){
if(currentDirectory==null){
fc2=new JFileChooser("c:/");
telse {
fc2=new JFileChooser(currentDirectory);
H
fc2.setFileHidingEnabled(true);
fc2.setFileSelectionMode(JFileChooser.FILES_AND_DIRECTORIES)
fc2.setMultiSelectionEnabled(false);
fc2.setDragEnabled(true);

int returnVal = fc2.showOpenDialog(JoinVideo.this);
if (returnVal == JFileChooser.APPROVE_OPTION) {
direct1=fc2.getSelectedFile();
pathl.setText(""+directl.getPath());
currentDirectory=direct1;

if (directl.isDirectory/()){
arxeiol=directl.listFiles();
int n=arxeiol.length;
for(int i=0; i<arxeiol.length; i++){
if(arxeiol[i].isDirectory/()){
n--;

}
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}

filesl=new File[n];
int k=0;
for(int i=0; i<arxeiol.length; i++){

if(arxeio1[i].isDirectory()){
H

elseffiles1[k]=arxeiol[i];
k++;

}

H
telse{
filesl1=new File[1];
files1[O]=direct1;

combos]1(files1);

browsel.addActionListener(new ActionListener(){
public void actionPerformed(ActionEvent e){

if(currentDirectory1==null){
fc1=new JFileChooser("c:/");
telse {

fcl1=new JFileChooser(currentDirectory1);

H
fcl.setFileHidingEnabled(true);
fcl.setFileSelectionMode(JFileChooser.FILES_ONLY);
int returnVal = fcl.showSaveDialog(JoinVideo.this);

if (returnVal == JFileChooser. APPROVE_OPTION) {
sav=fcl.getSelectedFile();
currentDirectoryl=sav.getParentFile();
s="file:"+sav.getPath();
lista.output="file:"+sav.getPath();
c.setText("Target: "+sav.getPath());

void combos(File [Jarxeio){
if(type=="icon"){
lista.comboMovies.removeAllltems|);

pathl.setText('Folder with the images
lista.listModel.removeAllElements();
lista.go.setEnabled(false);
lista.addButton.setEnabled(false);
lista.addallButton.setEnabled(false);

i

type="video";

lista.type="video";

this.arxeio=arxeio;

for(int i=0;i<arxeio.length;i++){
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lista.comboMovies.addItem (arxeio[i].getPath());

}
}

void combos1(File [Jarxeiol){
if(type=="video"){
lista.comboMovies.removeAllltems();

path.setText("Folder with the videos
lista.listModel.removeAllElements();
lista.go.setEnabled(false);
lista.addButton.setEnabled(false);
lista.addallButton.setEnabled(false);

}

type="icon";

lista.type="icon";

this.arxeiol=arxeiol;

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

lista.comboMovies.addItem(arxeiol|i].getPath());

private MenuBar createMenuBar() {
ActionListener al = new ActionListener() {
public void actionPerformed(ActionEvent ae) {
String command = ae.getActionCommand();
if (command.equals("Open Video")) {
if (fd == null) {

fd = new FileDialog(JoinVideo.this, "Open a video",
FileDialog.LOAD);

fd.setDirectory("/movies");
}
fd.show();
if (fd.getFile() != null) {

String filename = fd.getDirectory() + fd.getFile();

openkFile("file:" + filename);

}

} else if (command.equals("Exit")) {
dispose();
System.exit(0);

H

else if (command.equals("New")) {
path.setText("Folder with the videos
pathl.setText("Folder with the images
frameRate.setText("1");
width.setText("");
height.setText("");
lista.comboMovies.removeAllltems|();
lista.listModel.removeAllElements();
lista.go.setEnabled(false);
lista.addButton.setEnabled(false);
lista.addallButton.setEnabled(false);

}

else if (command.equals("Video codecs")){
Codecs codecs = new Codecs|();

}

else if (command.equals('Play output file")){

openFile(s);
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else if (command.equals("Open Image")){
if (fd1 == null) {
fd1 = new FileDialog(JoinVideo.this, "Open an Image",
FileDialog.LOAD);

H
fd1.show();
if (fd1.getFile() != null) {
String filenamel = fd1.getDirectory() + fd1.getFile();
Openlmage open= new Openlmage(filenamel);

H
H

else if(command.equals("About")){
JOptionPane.showMessageDialog
(JoinVideo.this,"Made by Kampitakis Nektarios. All Rights Reserved.\nTEI
of Crete\nHeraclion December 2007 \nMade with: Java - Java Media Framework",
"Java Multimedia Joiner",JOptionPane.PLAIN._ MESSAGE);

}
}
b

Menultem item;
MenuBar mb = new MenuBar();

Menu mnFile = new Menu("File");
mnFile.add(item = new Menultem("New"));
item.addActionListener(al);

mnFile.add(item = new Menultem("Open Image"));
item.addActionListener(al);

mnFile.add(item = new Menultem("Open Video"));
item.addActionListener(al);

mnFile.add(item = new Menultem("Exit"));
item.addActionListener(al);

Menu mnOptions = new Menu("Options");
mnOptions.add(item=new Menultem("Video codecs"));
item.addActionListener(al);

mnOptions.add(item=new Menultem("Play output file"));
item.addActionListener(al);

Menu mnAbout=new Menu("Help");
mnAbout.add(item=new Menultem("About"));
item.addActionListener(al);

mb.add(mnFile);
mb.add(mnOptions);
mb.add(mnAbout);
return mb;

public void openFile(String filename) {
String mediaFile = filename;
Player player = null;

URL url = null;
try {

if ((url = new URL(mediaFile)) == null) {
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Err("Can't build URL for " + mediaFile);
return;
H
try {
player = Manager.createPlayer(url);
} catch (NoPlayerException e) {
Err("Error: " + e);

} catch (MalformedURLException e) {
Err("Error:" + e);
} catch (IOException e) {
Err("Error:" + e);
}
if (player != null) {
this.filename = filename;
JMFrame jmframe = new JMFrame(player, filename);

}

Kwodikag kAdong Joinlmages

import java.io.*;

import java.util.*;

import java.awt.*;

import java.awt.Dimension;

import java.awt.image.*;

import java.awt.geom.AffineTransform;
import java.awt.geom.*;

import javax.media.*;

import javax.media.control.*;

import javax.media.protocol.*;

import javax.media.protocol.DataSource;
import javax.media.datasink.*;

import javax.media.format.VideoFormat;
import javax.media.format.*;

import javax.media.util.*;

import javax.imageio.*;

public class Joinlmages implements ControllerListener, DataSinkListener {

String [Jimages;
String out;
String er,erl ;

public Joinlmages(int width,int height,float frameRate,String [| images,String out){

Vector inputURL = new Vector();
String outputURL = null;
this.images=images;
this.out=out;

inti=0;
while (i < images.length) {
inputURL.insertElementAt(images]i],i);
i++;

}
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outputURL=out;

MediaLocator iml[] = new MediaLocator[images.length];

MediaLocator oml;

for (i = 0; i < images.length; i++) {
if ((iml[i] = createMediaLocator(images]i])) == null) {

b

oml=createMediaLocator(outputURL);
er="Failed to join the images!";

if(!dolt(width, height, frameRate, inputURL, oml)){

JoinVideo.frr.dispose();
JoinVideo.Err(er);

H
H
public boolean dolt(int width, int height, float frameRate, Vector inFiles,
MediaLocator outML) {
for(int i=0;i<inFiles.size();i++){
String imageFile = (String)inFiles.elementAt(i);
Bufferedlmage img = null;
try {
img = ImagelO.read(new File(imageFile));
} catch (IOException e) {
H
tryf
if(img.getWidth()==0 | | img.getHeight()==0){
er="Error: Wrong input image.";
return false;
} catch (Exception e){
er="Error: "+e+" \nWrong input image";
return false;
H
H
ImageDataSource ids = new ImageDataSource(width, height, frameRate,
inFiles);

Processor p;

try {
p = Manager.createProcessor(ids);

} catch (Exception e) {
er="Cannot create a processor from the data source.";
return false;

}

p-addControllerListener(this);
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p.configure();

if (lwaitForState(p, p.Configured)) {
er="Failed to configure the processor.";
return false;

}

ContentDescriptor cd;
if ((cd = fileExtToCD(outML.getRemainder())) == null) {

er="Couldn't figure out from the file extension the type of
output needed!";
return false;

}

p-setContentDescriptor(cd);

TrackControl tcs[] = p.getTrackControls();

Format {[] = tcs[0].getSupportedFormats();

if (f == null | | flength <= 0) {
er="The mux does not support the input format: " + tcs[0].getFormat();
return false;

}

tes[0].setFormat(f[0]);

p.realize();

if (lwaitForState(p, p.Realized)) {
er="Failed to realize the processor.";
return false;

}

/ /create a DataSink.

DataSink dsink;

if ((dsink = createDataSink(p, outML)) == null) {
er="Failed to create a DataSink for the given output MediaLocator.";
return false;

}

dsink.addDataSinkListener(this);
fileDone = false;

try {
p-start();
dsink.start();
} catch (IOException e) {
er="I10 error during processing";
return false;

H
// Wait for EndOfStream event.
waitForFileDone();
// Cleanup.
try {
dsink.close();

} catch (Exception e) {
p.removeControllerListener(this);
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JoinVideo.frr.setVisible(false);
JoinVideo.ok("Join has be done successfully!");

return true;

/*‘k
* Create the DataSink.
*/

DataSink createDataSink(Processor p, MediaLocator outML) {
DataSource ds;

if ((ds = p.getDataOutput()) == null) {
return null;

}

DataSink dsink;

try {
dsink = Manager.createDataSink(ds, outML);
dsink.open();
} catch (Exception e) {
er=""+e;
return null;

}

return dsink;

Object waitSync = new Object();
boolean stateTransitionOK = true;

boolean waitForState(Processor p, int state) {
synchronized (waitSync) {
try {
while (p.getState() < state && stateTransitionOK)
waitSync.wait();
} catch (Exception e) {
H

return stateTransitionOK;

public void controllerUpdate(ControllerEvent evt) {

if (evt instanceof ConfigureCompleteEvent | |
evt instanceof RealizeCompleteEvent | |
evt instanceof PrefetchCompleteEvent) {
synchronized (waitSync) {
stateTransitionOK = true;
waitSync.notifyAll();
}
} else if (evt instanceof ResourceUnavailableEvent) {
synchronized (waitSync) {



stateTransitionOK = false;
waitSync.notifyAll();
}
} else if (evt instanceof EndOfMediaEvent) {
evt.getSourceController().stop();
evt.getSourceController().close();

}

Object waitFileSync = new Object();
boolean fileDone = false;
boolean fileSuccess = true;

/**
* Block until file writing is done.
boolean waitForFileDone() {
synchronized (waitFileSync) {
try {
while (!fileDone)
waitFileSync.wait();
} catch (Exception e) {

return fileSuccess;

H
/**

* Event handler for the file writer.
*

public void dataSinkUpdate(DataSinkEvent evt) {

if (evt instanceof EndOfStreamEvent) {
synchronized (waitFileSync) {
fileDone = true,;
waitFileSync.notifyAll();
}
} else if (evt instanceof DataSinkErrorEvent) {
synchronized (waitFileSync) {
fileDone = true,;
fileSuccess = false;
waitFileSync.notifyAll();

}

ContentDescriptor fileExtToCD(String name) {

String ext;
int p;
if ((p = name.lastIndexOf{'.")) < 0)
return null;
ext = (name.substring(p + 1)).toLowerCase();
String type;

if (ext.equals("mov")){
type=FileTypeDescriptor. QUICKTIME;

}

else if(ext.equals("avi")){
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type=FileTypeDescriptor. MSVIDEO;
}

else
{
if ((type = com.sun.media.MimeManager.getMimeType(ext)) == null)
return null;
type = ContentDescriptor.mimeTypeToPackageName(type);

}

return new FileTypeDescriptor(type);
b

/**

* Create a media locator from the given string.

*/

static MediaLocator createMedialLocator(String url) {
MediaLocator ml;

if (url.indexOf(":") > 0 && (ml = new MediaLocator(url)) != null)
return ml;
return null;

Kwodikag kAaong Join

import java.awt.*;

import java.util.Vector;

import java.io.File;

import javax.media.*;

import javax.media.control.TrackControl;
import javax.media.control.QualityControl;
import javax.media.Format;

import javax.media.format.*;

import javax.media.datasink.*;

import javax.media.protocol.*;

import javax.media.protocol.DataSource;
import java.io.IOException;

public class Join implements ControllerListener, DataSinkListener {

static int AUDIO = 0;

static int VIDEO = AUDIO + 1;
static int MEDIA_TYPES = VIDEO + 1;
String [Jur;

String output;

String er,er]1 ;

/ /int totalTracks;

static String [Jaud,;

static String []vid;

static String outAud,outVid;
Processor ps;

boolean transcodeMsg = false;

public Join(String [Jur,String output){
Vector inputURL = new Vector();
String outputURL = null;
this.ur=ur;
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this.output=output;

outputURL=output;
inti=0;
while (i < ur.length) {
inputURL.insertElementAt(ur[i],i);
i++;

H

MediaLocator iml[] = new MediaLocator[ur.length];
MedialLocator oml;

for (i = 0; i < ur.length; i++) {
if ((iml[i] = createMediaLocator(urli])) == null) {
JoinVideo.Err("Cannot build media locator from: " + ur[i]);

H
i

oml=createMediaLocator(outputURL);

er="Failed to join the videos.";
if (doIt(iml, oml)) {
JoinVideo.frr.dispose();
JoinVideo.Err(er);

}

public boolean dolt(MediaLocator inML][], MediaLocator outML) {
ContentDescriptor cd;
if ((cd = fileExtToCD(outML.getRemainder())) == null) {

er="Couldn't figure out from the file extension the type of
output needed!";
return false;

}

ProcInfo pInfo[] = new ProcInfo[inML.length];

for (inti = 0; i < inML.length; i++) {
pInfo[i] = new ProcInfo();
plnfo[i].ml = inML[i];

try {
pInfo[i].p = Manager.createProcessor(inML[i]);

} catch (Exception e) {
er="Cannot create a processor from the given url: \n" + e;
return false;

if (lmatchTracks(pInfo, cd)) {
er="Failed to match the tracks.\n"+erl;
return false;

}

if (!buildTracks(pInfo)) {
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er="Failed to build processors for the inputs\n"+erl;
return false;

}

SuperGlueDataSource ds = new SuperGlueDataSource(plnfo);

Processor p;

try {
p = Manager.createProcessor(ds);

} catch (Exception e) {
er="Failed to create a processor to join the inputs.";
return false;

}

p-addControllerListener(this);

if (lwaitForState(p, p.Configured)) {
er="Failed to configure the processor.";
return false;

}

if ((p.setContentDescriptor(cd)) == null) {
er="Failed to set the output content descriptor on the processor.";
return false;

}

if (lwaitForState(p, p.Realized)) {
er="Failed to realize the processor.";
return false;

}

DataSink dsink;
if ((dsink = createDataSink(p, outML)) == null) {

er="Failed to create a DataSink for the given output MediaLocator:

outML+"\n"+er1 ;
return false;

}

dsink.addDataSinkListener(this);
fileDone = false;

try {
p.-start();
dsink.start();
} catch (IOException e) {
er="I10 error during concatenation";

return false;

}

waitForFileDone();
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try {

dsink.close();
} catch (Exception e) {
p.removeControllerListener(this);

JoinVideo.frr.setVisible(false);
JoinVideo.ok("Join has be done successfully!");

/ /see output file format

TrackControl track(];
try {

ps = Manager.createProcessor(outML);
} catch (Exception e) {

}

waitForState(ps,ps.Configured);
track = ps.getTrackControls();
for (int j = O; j < track.length; j++) {
if (track[j].getFormat() instanceof AudioFormat) {

outAud=track]j].getFormat().toString();
} else if (track[j].getFormat() instanceof VideoFormat) {
outVid=track]j].getFormat().toString();

}

return true;

public boolean matchTracks(ProcInfo pInfo[], ContentDescriptor cd) {
TrackControl tcs[];

Vector aTracks, vIracks;
//int aldx, vidx;

int i, j, type;

TrackInfo tInfo;

aud=new String[pInfo.length];
vid=new String[pInfo.length];
for (i = 0; i < pInfo.length; i++) {

if ('waitForState(pInfo[i].p, pInfo[i].p.Configured)) {
erl="- Failed to configure the processor.";
return false;

tcs = plnfoli].p.getTrackControls();
pInfoli].tracksByType = new TrackInfoMEDIA_TYPES];
/ /pInfo[i].numTracksByType = new intfMEDIA_TYPES];
// aldx = vldx = 0;

for (j = 0; j < tcs.length; j++) {
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if (tcs[j].getFormat() instanceof AudioFormat) {

aud[i]=tcs[j].getFormat().toString();
tInfo = new TrackInfo();
tInfo.idx = j;
tInfo.tc = tes[j];
pInfol[i].tracksByType[AUDIO] = tInfo;
// aldx++;
} else if (tcs[j].getFormat() instanceof VideoFormat) {
vid[i]=tcs][j].getFormat().toString();
tInfo = new TrackInfo();
tInfo.idx = j;
tInfo.tc = tecs[j];
pInfo[i].tracksByType[VIDEO] = tInfo;
/] vidx++;
H
H
/ /pInfo[i].numTracksByType[AUDIO] = aldx;
/ /pInfo[i].numTracksByType[VIDEO] = vIdx;
plnfo[i].p.setContentDescriptor(cd);

for (type = AUDIO; type < MEDIA_TYPES; type++) {
// totalTracks += pInfo[0].numTracksByType[type];

for (type = AUDIO; type < MEDIA_TYPES; type++) {
if (ItryMatch(pInfo, type)) {
erl="Cannot transcode the tracks to a common format for
concatenation! Sorry.";
return false;

H
}

return true;

}

public boolean buildTracks(ProcInfo pInfo[]) {

ContentDescriptor cd = new ContentDescriptor(ContentDescriptor.RAW);
Processor p;

for (int i = O; i < pInfo.length; i++) {
p = pInfoli].p;
p-setContentDescriptor(cd);

if (lwaitForState(p, p.Realized)) {
erl=" Failed to realize the processor.";
return false;

PushBufferStream pbs];
TrackInfo tInfo;

pInfo[i].ds = (PushBufferDataSource)p.getDataOutput();
pbs = (PushBufferStream [|)pInfo[i].ds.getStreams|);
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for (int type = AUDIO; type < MEDIA_TYPES; type++) {

tInfo = pInfoli].tracksByType[type];
tInfo.pbs = pbs[tinfo.idx];
H
H

return true;

public boolean tryMatch(ProcInfo pInfol], int type) {
TrackControl tc;
try{
tc = pInfo[0].tracksByType|[type].tc;
jcatch (Exception e){

erl+=""+e;
return false;

Format origFmt = tc.getFormat();
Format newFmt, oldFmt;
Format supported[] = tc.getSupportedFormats|);

for (int i = O; i < supported.length; i++) {

if (supported|i] instanceof AudioFormat) {
// If it's not the original format, then for audio, we'll
// only do linear since it's more accurate to compute the
// audio times.
if (Isupported[i].matches(tc.getFormat()) &&

Isupported[i].getEncoding().equalsIgnoreCase(AudioFormat.LINEAR))
continue;

H
if (tryTranscode(plnfo, 1, type, supported|i])) {

// We've found the right format to transcode all the
// tracks to. We'll set it on the corresponding
// TrackControl on each processor.

for (int j = 0; j < pInfo.length; j++) {
tc = plnfo[j].tracksByType[type].tc;
oldFmt = tc.getFormat();
newFmt = supported]i];

// Check if it requires transcoding.
if (loldFmt.matches(newFmt)) {
if (transcodeMsg) {
transcodeMsg = true;
}
}

// For video, check if it requires scaling.

if (oldFmt instanceof VideoFormat) {
Dimension newSize = ((VideoFormat)origFmt).getSize();
Dimension oldSize = ((VideoFormat)oldFmt).getSize();
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if (oldSize != null && !oldSize.equals(newSize)) {
// It requires scaling.

if (ItranscodeMsg) {
transcodeMsg = true;

i

newFmt = (new VideoFormat(null,
newSize,
Format.NOT_SPECIFIED,
null,
Format.NOT_SPECIFIED)).intersects(newFmt);

}
}

tc.setFormat(newFmt);

}

return true;

H
}

return false;

/**

* Try different transcoded formats for concatenation.

*

public boolean tryTranscode(ProcIinfo plnfo[], int procID, int type, Format
candidate) {
try{

if (procID >= plnfo.length)
return true;

boolean matched = false;
TrackControl tc = pInfo[procID].tracksByType[type].tc;
Format supported[] = tc.getSupportedFormats|);

for (int i = O; i < supported.length; i++) {
if (candidate.matches(supported[i]) &&
tryTranscode(pIlnfo, procID+1, type,candidate)) {
matched = true;
break;

H
H

return matched;
} catch (Exception e){
return false;

}
}

boolean isRawAudio(TrackInfo tInfo) {
Format fmt = tInfo.tc.getFormat();
return (fmt instanceof AudioFormat) &&
fmt.getEncoding().equalsIgnoreCase(AudioFormat.LINEAR);
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public class StateWaiter implements ControllerListener {

Processor p;
boolean error = false;

StateWaiter(Processor p) {
this.p = p;
p-addControllerListener(this);

H

public synchronized boolean waitForState(int state) {

switch (state) {

case Processor.Configured:
p-configure(); break;

case Processor.Realized:
p.realize(); break;

case Processor.Prefetched:
p.prefetch(); break;

case Processor.Started:
p.start(); break;

}

while (p.getState() < state && lerror) {
try {
wait(1000);
} catch (Exception e) {
H
H

return !(error);

}

public void controllerUpdate(ControllerEvent ce) {
if (ce instanceof ControllerErrorEvent) {
error = true;

}

synchronized (this) {
notifyAll();

b

}

DataSink createDataSink(Processor p, MediaLocator outML) {
DataSource ds;

if ((ds = p.getDataOutput()) == null) {
erl="The processor does not have an output DataSource";
return null;

}

DataSink dsink;

try {
dsink = Manager.createDataSink(ds, outML);

dsink.open();
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} catch (Exception e) {
erl="Cannot create the DataSink: " + €;
return null;

}

return dsink;

boolean waitForState(Processor p, int state) {
return (new StateWaiter(p)).waitForState(state);

}

public void controllerUpdate(ControllerEvent evt) {

if (evt instanceof ControllerErrorEvent) {
JoinVideo.Err("Failed to join the files.");
} else if (evt instanceof EndOfMediaEvent) {
evt.getSourceController().close();
H
}

Object waitFileSync = new Object();
boolean fileDone = false;
boolean fileSuccess = true;

boolean waitForFileDone() {
synchronized (waitFileSync) {

try {
while (!fileDone) {
waitFileSync.wait(1000);

} catch (Exception e) {
}

return fileSuccess;

public void dataSinkUpdate(DataSinkEvent evt) {

if (evt instanceof EndOfStreamEvent) {
synchronized (waitFileSync) {
fileDone = true;
waitFileSync.notifyAll();
}
} else if (evt instanceof DataSinkErrorEvent) {
synchronized (waitFileSync) {
fileDone = true,;
fileSuccess = false;
waitFileSync.notifyAll();
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}

ContentDescriptor fileExtToCD(String name) {

String ext;
int p;

if ((p = name.lastIndexOf{'.")) < 0)
return null;

ext = (name.substring(p + 1)).toLowerCase();

String type;
if (ext.equals("mov")){

type=FileTypeDescriptor. QUICKTIME;
}

else

if (ext.equals("avi")){

type=FileTypeDescriptor. MSVIDEO;

h

else

if ((type = com.sun.media.MimeManager.getMimeType(ext)) == null){

return null;

b
type = ContentDescriptor.mimeTypeToPackageName(type);

return new FileTypeDescriptor(type);

static MediaLocator createMediaLocator(String url) {
MediaLocator ml;

if (url.indexOf(":") > 0 && (ml = new MediaLocator(url)) != null)
return ml;

return null;
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