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BBenoeHue

JlaHHBIN IIPOEKT JEMOHCTPUPYET BO3MOYXHOCTH aBTOMAaTHOI'O
nporpamMmmupoBanus [1] B cdepe pa3paOOTKu YHpaBISIIOIIUX CHCTEM JUIA
YCTPOMCTB OBITOBOM 37EKTPOHUKU Ha MPUMEPE MOPTATUBHOTO ayAHOILIeepa.

YcrpoiicTBa OBITOBOM AJEKTPOHHMKH, KaK MPAaBHUJIO, UMEIOT OTPpaHHMYCHHBIH HAO0p
JIIEMEHTOB YIIPABJICHUS, KOTOPHIE MOTYT BBIMIOJHATH pa3Hble (PYHKIUU B Pa3HBIX
KOHTEKCTaX, 4YTO BeChbMa yJauyHO BIKCHIBACTCS B MOJEIb aBTOMATHOTO
IporpaMMHpOBaHusi. B TO ke Bpems aBTOMaTHasi MOJIENb MO3BOJISIET CO37aBATh
HaJIe)KHBIE CHCTEMBI, MOBEIEHHE KOTOPHIX OyIEeT TMpelncKa3yeMo, TaK Kak OHO
MIOJTHOCTBIO OTPAXKAETCs B MPOCKTHON TOKYMEHTAIMU, COACPIKAIIeH TrarpaMMbl
IIEpEXOJJOB aBTOMAaTOB M WX CXEMbI CBsI3€ C IOCTAaBIIMKAMH COOBITUH WU
00BEKTaMU yNpaBJICHHUS.

B nanHOM mpoekTe mpu MOMOIIM aBTOMATHOTO IMOAXOJA PEANN30BAHA MOJEIb
MOPTATUBHOIO ayIHOIUIeepa, CO3/IaHHasl MPU MOMOIIM UHCTPYMEHTAIbHON Cpeibl
UniMod [2], xoTopast mpeacTaBisieT U3 ce0s HaJICTPONKY HaJ Cpelioi pa3padoTKu
Eclipse, nobasnstonryro B Hee Takue KoHmenmuu, kak «Vcmomasemsrii UMLy» u
«Pa3paboTka Ha 6a3e Mojenei.



1. OnucaHue npoekKTa

1.1. ®YHKUNOHANBbHOCTb

B pabote monenupyercs nopTaTUBHBINA ayiuoruieep (Janee sl KpaTKOCTH Oynem
WCITIOJIB30BaTh CIIOBO nteep). [Ipu 3ToM B KauecTBe 6a30BOr0 MPOTOTUIIA OBLT B3AT
reep MSI MegaStick 528. Tlpu 3ToM aBTOpHI HE CTAaBWJIM 1IEJIbIO MOBTOPHUTH
MOJIHOCTHI0  (DYHKIIMOHAILHOCTh  MOCJEAHET0. MOACIUPOBANINCH TOJBKO TE
GyHKUIMU, KOTOPbIE SBISIOTCS HanOosIee TUIIMYHBIMU JJ11 OOJIBIIMHCTBA IJIEEPOB.

[Ipennaraemas Moaenb 001amaeT cienyronel (yHKIMOHATLHOCTHIO:

e BocmpousBeneHue ayauodaiinos gopmara MPEG-1 Audio Layer 3
(pacumpenne — mp3) u  Waveform (pacmmpeHue — wav),
HaXOMSIIMUXCS B OJHOW AUPEKTOpUH (B MPEICTaBICHUU IIeepa OHU
paccMaTpuBarOTCs KaK mpeKku);

® YEThIPE PEKMMA BOCIIPOU3BEICHUS:

1. ITocnenoBarenbHOe (MOCIE OKOHYAHMSA IOCIETHETO TpeKa
BOCITPOU3BEJECHUE NIPEKPAILAETCS ) — PEKUM IO YMOIYAHHUIO.

2. IToBTOp OAHOrO TpEKa.

3. IlocnenoBarenbHOoe € MHOBTOPOM  (MOCIE  3aBEPLUEHUS
IOCJIEAHETO TpEKa BOCIPOU3BEICHUE HAUMHAETCS CHayaia, C
NIEPBOTO).

4. B ciryyailHOM NOpSJIKE.

® IIPUOCTAaHOBKA M BO30OHOBJIEHUE BOCIIPOU3BEACHMUS;

® [IEPEKJIIOUYECHUE B HAYAJIO TPEKAa, HA MPEIbIAYIIMA U HA CIIEAYIOUIUN
TPEKHU;

® U3MEHEHUE I'POMKOCTH;

e (OJIOKHPOBKA KHOTIOK;

e 0oTOOpaXkeHHe UH(OPMALIMK O CTATyCE HA IKPAHE:

O Ha3BaHME TPEKA,

O JUIMTEIBHOCTh TpPEKa M IPOrpecc €ro BOCIPOU3BEACHUS —
HACKOJIBKO OH MpOCIyIIaH (B MUHYTaX M CEKyHAaX, a TaKKe B
BU/JIC TTOJIOCKH);

CTaTyC BOCIPOMU3BEIECHHUS (BKIOYEHO UM IPHOCTAHOBJIEHO);
TEKYIIUNA PEKUM BOCIIPOU3BEICHUS;
BKJIFOUEHA JIU OJIOKUPOBKA KHOTIOK;



O TPOMKOCTb BOCITPOU3BEICHUS;

e BBIKJIIOYEHHE IUJieepa MPU HAKATUM U YJIEPKUBAHUU KHOIKHU

«BBIKJTIOYUTH» B TeueHWe 3 ¢ (BO w30ekKaHWE CIy4alHOTO
BBIKJIFOUCHUS ).

1.2. NMonb3oBaTenbLCKUN NHTepcenc

PazpaGorannas Mozenpb rieepa siBiseTcs TpaduueckuM MPUIIOKEHHEM, KOTOPOE

COCTOMT U3 OJHOTO OKHA. DTO OKHO UMUTHPYET IIaBHYIO NaHelb mieepa (puc. 1).

! ~.| Portable Player Model

Puc. 1.Bua okHA NpHII0KeHUS

JleBas yacth okHa mpenactariser cobor KK-akpaH, KOTOPBIA HCIOAB3YETCS IS
oToOpaxkeHHsl cTaTryca BocmpousBeneHus. IIpaBas YacTh OKHA COAEPIKHUT
AJIEMEHTHI YNPaBIEHU TUieepoM (KHOIKH) U KHOIMKY BbI30Ba OKHA MH(POpPMALIUU O
npoeKTe (3HaK «?»). DIeMEeHThI yIpaBiIeHUs OMUCaHbI B Ta0II. 1.

Ta6nuua 1. AnemeHTbI ynpaBneHus

Kuoonka | Haznauenue

el Bxirouyenue u IMPUOCTAaHOBKA BOCIIPOU3BCACHUS

Ilepexon B Hayano TpEKa WM HA MPEABIAYIIUN (€CIM TEKYIIHH TpeK

MIpOUTphIBaJICS HE 6oJiee 5 )

i ITepexon Ha cneayromMi TPEK

+ VYBennuenne rpoMKoCTH Ha oJiuH miar (Bcero 10 rpamaiiuii)

- YMeHbllIeHne TPOMKOCTH Ha oJiuH mar (Bcero 10 rpagaruii)




BkiroyeHrue M BBIKIIFOYCHHE mieepa. I[J]H BBIKJIFOYCHU A HCO6XO,ZII/IMO

o

Ha)KaTh U YJAEP>KUBATh KHONIKY B TEYEHHE 3 C

Bxirouenne U BBIKIIIOUEHHE OJIOKUPOBKM KHOMOK. JlaHHAs KHOMKa, B
a OTJINYUE OT OCTAJIBHBIX, SBIAETCA MEPEKIIOYATENIEM, MMEIOLIUM [Ba

MOJIOKEHUS: «BKJIIOUEH» (KHOIMKA Ha)kaTa) U «BBIKIIOYEH» (KHOIKA
OTMYIIICHA)

Br160op pexxrma BOCIIpOU3BeICHUS




2. lpoekTnpoBaHue

[TpoekTupoBanue NPUIOKEHUS ObLIO BBITIOJIHEHO npu MTOMOILA
UHCTpyMEHTaNIbHOrO cpeacrBa UniMod. D10 cpeAacTBO MO3BOJIMIO BH3YaJbHO
MOCTPOUTDH CXEMY CBsA3eH Mexay (GopMaTbHBIMU OOBEKTaMU aBTOMATHOW MOJIEINH:
NOCTaBIIMKAaMU COOBITHM, aBTOMaTaMU U OOBEKTAMU YIIPaBJICHHUS.

2.1. Cxema cBsA3en

Cxema cBsizeil B BUJIe QMArpaMMbl KJIACCOB JaHHOTO MPHWIJIOKEHUs MPUBEICHA Ha
puc. 2. Ha Heli mpeacTaBieHsl JBa MOCTaBIINKA cOOBITUM pl, p2, nBa aBTOMata A0,
Al v onuH 0OBEKT yIpaBJIeHUs o.

F, weventproviders F estatemachines ] «controlledobjects
pl : ruifmo.is.daplayer.GeneralEventProvider Al :..shConfigManager o :ruifmois.daplayer.GeneralPlayerControlledObject
F E10L: String = "el01" {Window closed} 3 astatemachines
§F E102: String = "el02" {Player loaded} Al : ..shConfigManager @ hold: beolean {Hold on}
&F E301: String = "e301" {Initiate screen refresh} @ mode: int {Playback mode}
@ E310: String = "€310" {Switch player off} 1 @ z001: void {Player is off}
F EA10: String = "e410" {Track is finished} Y | & 2002: void {Start player switching on}
&F E411: String = "e411" {Track switching succeeded} @ 7101: void {Refresh playback mode screen}
iF E412: String = "e412" {Track switching failed} @ z110: void {Increase volume}
@ z111: void {Decrease volume}
@ z120: void {Start playback}
@ z121: void {Pause playback}

@ 7122: void {Resume playback]}
@ 7130: void {Start track from the beginning}
o | ® z131: void {Switch to previous track}

Tz weventproviders

p2 : ruifmo.is.daplayer.PlayerBodyEventProvider @ z132: void {Switch to next track}
3F E202: String = "e202" {"On/off" button pressed} @ z133: void {Switch to random track}
EF E203: String = "€203"{"On/off" button released} @ 7134: void {Switch to first track}
&F E210: String = "e210" {"Play/pause” clicked} @ 7135: void {Switch to last track}
F E211: String = "e211" {"Previous/left” button click... © 301 void {Start switching player off (switch off delay)}
#F E212: String = "e212" {"Next/right” button clicked] | | @ 2302 void {Stop switching player off}
&F E220: String = "e220" {"Vol+/up” button clicked} @ 2310: void {Set hold on}
3F E221: String = "e221" {"Vol-/down" button clicked} @ z311: void {Set hold off}
&F E240: String = "€240" {"Hold" trigger on} @ 7320: void {Change playback mode}
iF E241: String = "e241"{"Hold" trigger off} @ begin: boolean {Is beginning of the track}

#F E250: String = "e250" {"Mode" button clicked}

Puc. 2. Cxema cBsa3eii



2.2. [NocTaBWMUKN COObLITUA

2.2.1.0cHOBHOM nocTaBLWMK cOObITUN (p71)

CoObITHS, OTHOCSUIMECS K OCHOBHOMY MOCTaBIIMKY, HWHHUIIMUPYIOTCS OKHOM
1jieepa, €ro BHYTPEHHHMH IPOIIECCAMU M YacTbIO CHUCTEMBI, OTBEYAIOIIEH 3a
NEepeKIIoYeHne MeXx 1y TpekaMu. JlaHHble COOBITUSI OMUCaHbI B Ta0. 2.

Tabnuua 2. CobbITUA OCHOBHOIO NOCTaBLUMKaA

CoObITHe | Onucanue

elOl 3aKpbITHE OKHA MPUII0KEHUS
el02 I1eep 3arpyxeH
e301 Heob6xonumo 00HOBUTH HHGOPMAIIMIO Ha JKpaHe (MHUIIMHPYETCS

MMEPUOANYICCKHU U3 OTACIIBHOI'O HOTOKa)

e310 Boikmounts  meep  (MHUUMUPYETCS  MOCJHE  TPEXCEKYHIHOIO
yACPKUBAHUS KHOTIKY «BKIIFOUCHUE/BBIKITIOUCHUE) )

ed10 Tpex 3aBepiieH (MHUIUUPYETCS U3 MOMAYJS BOCIPOU3BENCHUS MOCIE
TOT0, KaK TPEK BOCITPOU3BE/ICH MOJHOCTHIO)

edll Ilepexon Ha Tpek mpousomen (MHULUUPYETCS W3  MOJIYJIS
BOCITPOU3BEJEHUS MTOCIIE MTONBITKY NEPEUTH HA JPYTOM TPEK)

edl2 [lepexon Ha Tpek He Npou3olIena (MHULUUPYETCS U3 MOAYJIA
BOCITPOU3BEJEHUS MTOCIIE MTONBITKU NEPEUTH HA JPYTOi TPEK)




2.2.2. NocTaBLWMK COObLITUM 3NIEMEHTOB yrnpaBrieHus (p2)

CO6I>ITI/I}I, OTHOCAIIHUECA K JaHHOMY IIOCTABIIWKY, WHHIHUHUPYCTCA ISJICMCHTAMHU

yIpaBiIeHUS MiIeepoM (KHOMKamu). JlaHHbIE COOBITUS OTMCAHbI B Ta0II. 3.

Tabnuua 3. CobbITUA aNEeMEHTOB ynpaBrieHUs

CoObiTHe | OnUcanue

e202 HaxxaTta, HO He OTmHyIIeHa KHOIIKA «BKJIFOYCHUE/BBIKITIOUCHUE.

e203 OTnyliieHa KHOTKA «BKJIOYEHUE/BBIKIIIOUEHUE)

e210 HaxxaTta u oTmyImieHa KHOTIKa «BOCTIPOU3BEACHUE/ TIay3a)

e2ll HasxaTa n oTiyieHa KHONKa «peablayIinil TPEK»

e2l2 HaxaTa n oTmyiiena KHONKa «CIEAYHOLIUNA TPEK»

e220 HaxaTa u oTyieHa KHOKa «yBeJIMYUTh TPOMKOCTE)

e221 HaxaTa n oTIyieHa KHOIKa «yMEHBIIUTb TPOMKOCTbY

e240 [lepeximtouarens «OJOKHMPOBKA KHOTIOK» TIEPEBEACH B COCTOSHHE
«BKIJIFOYEHY

e241 [Tepeximtouarens «OJOKHMPOBKA KHOTIOK» TIEPEBEACH B COCTOSHHE
«BBIKIIIOYEH)

e250 Haxata w®  orToymieHa — KHONKA — «IEPEKIOYEHUE  pEKUMa

BOCIIPOU3BECACHUS»




2.3. O6beKT ynpaBneHus (o)

OOBEKT yupaBJICHUSA COJACPKUT BCC BXOIAHBIC W BbIXOIHLIC BOBI[CFICTBH?I,

OTHOCAIIMECA K MOJCIIH IIJICCpa. OHu onmcaHbI B Ta0JI. 4, 5 COOTBETCTBEHHO.

Ta6bnuua 4. BxogHble Bo3aenMCcTBUA OO0beKTa ynpaBrieHusA

Bo3aeiicrBue | Tun Onucanue

hold Jlornueckuu Bxotouena nu 6710KMpOBKa KHOMIOK

mode Ilemoe umcno or | Texkymmit pEXUM BOCIIPOU3BEIACHHUS,

HYJIS 10 TPEX ONMCAaHHBIA YUCIIOM. PEXKUMBI TEpEYnCIIEHbI B

n. 1.1. OOpaiiaeM BHUMaHHE, YTO HyMEpaLIUs
PEXKHMMOB B MPOrPAMME BENETCS C HYJs, a B
JOKYMEHTAIUU — C €IMHULIbI

begin Jlornueckui Haxonurcs nu Tekyuui Tpek B Havaie (B
npenenax nepBbix 5 ¢)

Ta6bnuua 5. BbixogHble BO3aencTBMA 06 beKTa ynpaBrieHUs

Bo3aelicTBHue

Onucanue

z001

IIneep BBIKJIIOYEH. Bce KHOIIKU MOJIEIIH, KpoMe
BKJIFOUEHUS/BBIKIFOUEHHS OJJOKUPOBKH M BKJIOUEHUS/BBIKIOUEHUS
Ij1eepa, CTAHOBATCS HEAOCTYITHBIMU [T HAKATHS

z002

Hauate BitoueHue mieepa. Ha peanbHOM yCcTpONCTBE BKIKOUYEHUE
MIPOUCXOJIUT HECKOJIBKO CEKYHJ, TaK KaK HE0O0X0auMO 0OONTH Bce
JIEPEBO JTUPEKTOPUM HAa HOCUTEIE M HaWTU Bce ayauodaiisl. B
MOJIEH AaHHAas 3aJePKKa SMYJIUPYETCS] IPOrpaMMHBIM 00pa3oM, a

1ocJjie Hee MHUIUHUpYETCs coObITHe €102

10




z101 [IpousBecT OOHOBIIEHHE PKpaHa

z110 YBeIUYUTh TPOMKOCTh Ha OJWH IIIar

z111 YMEHBIINTH TPOMKOCTb HA OJMH L1ar

z120 Hauats BocipousseneHue

z121 IIprocTaHOBUTH BOCIIPOU3BEICHUE

z122 [IpoxomKuTH BOCIIPOU3BEICHUE

z130 IlepeliTn B Hayano Tpeka

z131 Ilepexntounthbest Ha nmpeaplnymun Tpek. 1Ipu aTom B 3aBucumoctn
OT TOT0, OBLJI JIU YCIIEUIEH NEPEX0, UHULIUUPYETCS coObITHE €411
um e412. Ilepexox MOXET HE yNarThbCsA, €CIM JAHHBIM TPEK —
IIEPBbIN

z132 Ilepexnrountbes Ha cienyromui Tpek. Ilpu 3ToM B 3aBUCMMOCTH
OT TOT0, OBLJI JIN yCIIEUIEH MEePEX0, MHUIUUPYETCs coObiTHE 411
um e412. Ilepexox MOXET HE yNarbCsA, €CIM JAHHBIM TPEK —
IIOCJICIHUU

z133 ITepexirrounThCs Ha CIIy4alHbIN TPEK

z134 [lepexitounThCsA Ha MEPBBIM TPEK

z135 [TepexiIrounTHCS Ha MOCIEIHUN TPEK

z301 Hauate BeIKIIOYEHHE mieepa. [Ipu aToM MHAIMUpPYETCs 3a1epKKa

B 3 c, mocie KOTOpoM Iuieep BbIKIOYaeTrcs. Ecnu mpu 3ToM
M0JIb30BaTENIb YCIEBAET OTHYCTUTh KHOINKY BBIKJIIOUEHUS —

11




aKTUBHU3UpYETCs Bo3zAeicTBUE z302, TO Myleep He BBIKIIIOYAETCA

z302 [TpepBaTh BhIKIIIOUEHHE IJIeepa (onucaHue Bo3aeicTeus z301)
z310 BxitounTh 6JI0KMPOBKY KHOIIOK

z311 BrIkT109nTh OJIOKUPOBKY KHOITOK

z320 N3MeHnTh pPEXUM BOCIPOU3BEIACHUS Ha CIEAYIOIUN. Pexnmbl

NEPEeKITIOYAIOTCA  MOCIEA0BATeIbHO LHUKJIMYECKH B  TMOPSIKE,
yka3zaHHOM B 1I. 1.1

2.4. ABTOmaTtbl

2.4.1.0cHoBHOM aBTOMAT (A0)

JlaHHBIN aBTOMAT sBISETCS 0a30BBHIM B JaHHOM MpwiokeHnu. OH yIpaBisieT
OCHOBHBIM  IIMKJIOM  paboThl  TIjieepa, oOecmedmBasi  MPOIECCHl  €ro
BKJTFOUEHUSI/BBIKITIOUCHHUS, U3MEHEHUS pexxnmMa BOCTIPOM3BEICHMUS,
BKJIFOUCHUS/CHATHS OJIOKUPOBKH KHOMOK W W3MEHEHHMs] TpoMkocTth. C(Cxema

aBTOMaTa MpeaCTaBJICHA HA PHUC. 3, OITMCaHME €ro COCTOSTHUI — B Ta0I. 6.

12
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Ta6nuua 6. OnucaHne cocToAHUN OCHOBHOIo aBTomMarta

Cocrosinue | Onucanue

Disabled B nmaHHOM COCTOSSHUM aBTOMAT HaxOJMTCS Cpa3y IOCJe 3alycka
IPOrpaMMbl UJTK TIOCJIE BBIKIIIOUEHUS I1JIeepa

Loading [Lneep 3arpyxaercs. B 3T0 COCTOSIHME OH MEPEXOIUT MOCIE HAXKATUS
KHOIIKH BKJIFOUEHUS

Playback CocrosiHre BOCIIPOU3BEAEHUS. B 3TOM COCTOSIHUM TIeep MOTHOCTHIO

BKJIIOUEH W pearupyeT Ha BCe HAKATHUSI KHOMOK B COOTBETCTBHH C MX
npeaHasHadyeHneM. B 3TO cocTosHME BJIOKEH aBTOMAaT pPEeKHUMa
BocrpousBeaeHus (A1)
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OTOT aBTOMAT OMHUCHIBACT JIOTHKY peXuMa BocmnpousBeneHus. OH obecrieunBaeT
IPOLECCHl BOCTIPOU3BEICHMSI, €r0 MPUOCTAHOBJIEHUS, IIEPEXOJO0B MEXKAY TPEKAMHU.

Cxema aBTOMaTa IMpeACTaBlIeHa Ha puC. 4, ONMCAaHUE €T0 COCTOSHUI — B Ta0I. 7.

2.4.2. ABTOMaT pexnma BocnpousseaeHus (A1)
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Tabnuua 7. OnucaHme COCTOAHUN peXnma BOCnpon3BeaeHus

CocTosinue

Onucanue

Stopped

Bocmpoussenenue ocraHoBiieHO. J[aHHOE COCTOSIHHUE SIBISICTCS IS
aBTOMara peKrMa BOCITPOU3BEICHUS HauyaabHbIM.

Playing

Bocmnpoussenenue. B 3ToM COCTOSSHMM aBTOMAT HAXOJAUTCS BO BpEMS
BOCIIPOU3BEICHUS MY3bIKH.

Finished

Tpek 3akoHumica. B 3TO coCTOsSIHME aBTOMAT MEPEXOAUT U3
coctosuusi Playing, xoria BOCIPOU3BOJUMBIN TPEK 3aKOHUMUIICS, B
CIy4ae €CIM TEKYIIMW PEXUM BOCIPOMU3BEICHUS — pEXUM | wim
pexum 3 (1. 1.1). IIpu BXoe mieep mepexouT Ha CJICIYIOMIUMN TPEeK.
B ciydae ycrexa aBToMar nepexoaut oOpaTHO B coctosiaue Playing.
Ecam ke mnepexon HE MNpPOU3OILIEN, TO aBTOMAT NEPEXOAUT B
coctosiHue Stopped — B ciydae pexuma 1, unu B coctostaue Playing
C OJHOBPEMEHHBIM MEPEXOJOM ILIEEpa HA MEPBBIM TPEK — B CIy4ae
pexuma 3.

Paused

Bocnpoussenenne nprocTaHoBiIeHO. B 1aHHOE COCTOSIHME aBTOMAT
NepexoauT W3 CcocTosHMs Playing Tnpu HaXaTUM  KHOIKH
NPUOCTAHOBIIEHUs, U OOpatHO B coctosiHue Playing — npu
NOBTOPHOM Ha)KaTHH 3TOM KHOIIKH.

Next

Ilepexon Ha crenyromuii Tpek. B TaHHOE COCTOSIHME TEepexon
IPOU3BOAMTCS U3 cOCTOsSHUSA Playing npu HaXaTMM KHOIKH
«CIEYIOIMN TPEK», €CIN TeKYIIUN PEXUM BOCIPOU3BEICHUS — HE
YETBEPThIA (Clay4yalHbI MNOpsAAOK). B gaHHOM cocrosiHuM 1UIeep
IBITACTCS. IEPEUTH Ha CIeAyIUd Tpek. Ecim 310 He moiydaercs,
TO €CTh TEKyILIMH TPEK — IOCIEOHUN, TO IUIEEpP NEPEXOMUT HaA
nepBblii Tpek. B 1r000M ciayyae aBTOMAT MEPEXOAUT B COCTOSIHHME
Playing.

Previous

[lepexon Ha mnpenpiAymiud TpeK. B 1maHHOE COCTOSHHE TEPEXO.
NPOU3BOJIUTCS W3 COCTOSIHUS Playing TpU HaXATUM KHOMKHU
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«IPEIBITYIINN TPEK», €CIIU TEKYIIUH PEeKUM BOCIPOU3BEACHUS — HE
YETBEpHOU (CIydailHBIM MOPAMIOK), a TaKXKe IUIeep HAXOIUTCSA B
HayaJyie TeKYIIEro Tpeka, TO €cTh, B Mpeeiax nepsbix 5 ¢. Ecnu Tpek
HaxXOJUTCS HE B Hayaje, TO IUIeep MEPEXOJUT B HAYAIO TEKYIIEro
TpeKa, He IEPEXO0/Isl B TAHHOE COCTOSIHHE.

B nmaHHOM cOCTOSHMM IUIE€p MBITAETCA NEPEUTH HA NPEAbLIYIIHAN
Tpek. Eciau 310 He nmosryqaercsi, TO €CTh TEKYIIMI TPEK — MEPBBI, TO
mJieep MepexoJuT Ha mocleqHuid Tpek. B mroboMm ciiydae aBTOMar
epexouT B coctosiHue Playing.

3. Peanu3auus

3.1. Ucnonb3yeMble cpeacTBa

B peanuzanmu nmpoekTa uCmoib30BaIUCh CIEAYIOUIUE CPEACTBA:
e Java Development Kit (JDK) 6;
e cpena paspabdotku Eclipse;
e cpenctBo npoektupoBanus UniMod,

e Oubnuoreka Java Media Framework ajis BOCpOU3BEICHUS
aynohansos.

3.2. CTpyKTypa nporpamMmmbol

[Iporpamma cOCTOUT U3 KJIACCOB, CO3MaHHBIX mpu oMot UniMod u HeCKOIbKHX
IpYyTHX, OTBEYAMINUX 3a Tpaduyeckuii HHTEPPEHC W  BOCIPOU3BEACHHE
aynohanos.

3.2.1. NocTaBLWMKN COOLITUM N OOBEKTbLI yNpaBneHus
e GeneralEventProvider — OCHOBHOM ITOCTABIIHK COOBITHIA

e PlayerBodyEventProvider — OCTaBIIUK COOBITUI AJIEMEHTOB

yYIPaBJICHHUS;
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e GeneralPlayerControlledObject — O0OBEKT yIpaBICHUS.
3.2.2. NMpoumne Knaccobl

e PlayerModel — Mojeinb 1jeepa. ITOT KJIACC SIBJISIETCS TJIAaBHBIM B
npoekte. OH oOTBeuaeT 3a co3jgaHue rpaduyueckoro uHTepdeiica,
«JIBMYKKa» aBTOMATHOW MOJIEJIM U MOJYJIsl BOCHPOU3BEACHUS;

e PlayerScreen — 3kpaH 1eepa. Knacc npeacrasisier coOoi 3kpaH
rieepa B BUI€ KOMIIOHEHTa rpaduyeckoro nuurepdeiica;

e PlaybackUnit — MOOYJb BOCIIPOU3BEACHUSL. SBnsercs
IPOMEKYTOUHBIM 3BEHOM MEXIy MnporpaMmmod u Java Media
Framework, oTBeuas 3a COOCTBEHHO BOCIIPOU3BEICHHUE ayaroQaiiios,
nepexol OT OAHOIO0 K JpPYroMy, HU3MEHEHHE TPOMKOCTH U
obecrnieueHre nHpopmaluen A SKpaHa ieepa.

3.3. 3anycK nporpamMmmbl

Hcnons3oBanHOe B pa3paboTke mporpammHoe cpeactBo UniMod nonaepkuBaet
JIBa OAXO0/1a K MUCIOJHEHUIO ITPOTPAMM: UHTEPIPETALIUOHHBIA U KOMITUIS TUBHBIN.

3.3.1.UHTepnpeTaumMoHHbIN NOAXOA

[Ipu wnTepnperanmonnom moaxoae UniMod rtenepupyet XML-daitner ¢
ONMCAaHWEM JIOTMKM  aBTOMAaTOB, KOTOpbIE TMpPH  3allyCKe IPOTrPaMMBI
UHTEPIPETUPYIOTCS UniMod-6ubnuorexkoit.  lna  3amycka  TpeOyercs
BhIIIICYKa3aHHass Onbmuoreka. Cxema pa®OTHI MpOrpaMMbl MPH JAHHOM MOJIXOME
n300paxkeHa Ha puc. 5.
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XML-omnucanus

Eclipse
Ve
UML-mozens Java-KoJ UCTOYHHUKOB
(cXeMsl CBsI3eH U COOBITHI U OOBEKTOB
JIMarpaMMbl COCTOSTHUM yHpaBIeHHs
mo SWITCH-
TEXHOJIOTHH)
- : AN :
v v
Tpauncdopmarop Moxenu Kommusatop javac
( N\ (
XML-onucanue Baifr-xox Java
UML-mozenu
- J - +
BupryaneHas mamuza (JVM)
Wutepnperarop

IIpoToxon paboTs
MO/IENTH B TEPMUHAX
ABTOMATOB

Puc. 5. Cxema padoThI IPU HHTEPNPETANMOHHOM MOAX0/1e

3.3.2. KoMmnunatuBHbLIN noaxon,

[Tpu KOMOMIATUBHOM MOJAXOJI€ aBTOMAThl, HAPUCOBaHHBIE B BUAE cxembl UniMod,

peoOpa30oBbIBAIOTCS B UCXOJHBIN KOJ Ha Java, KOTOPBIA 3aTeM KOMIIUIUPYETCA

HapsAy C OCTaTbHBIMH HUCXOMHBIMH Komamu. Jlyis 3amycka TpeOyercs Ga3oBas

UniMod-on6anoreka,

HMCIOIIAasACsa B IIOCTABKE JTOr0 HMHCTPYMCHTAJIBHOI'O

cpeactBa. Cxema pabOThI IPU JAHHOM MOAXO0J€ U300paxeHa Ha puc. 6.
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1ITaGnons! 11
sI3pIKa Java

KOMHI/IJ'IHTOP MOIECIN

v

Eclipse
4 UML-monens Java-KoJ1 HCTOYHUKOB
(cxeMsl CBsI3eHd U COOBITHI U OOBEKTOB
JIMATPAMMBI COCTOSTHUIA YIIpaBIICHUSI
no SWITCH-
_ TEXHOJIOTHH) )
I
v

\ 4

Ve

Java-kogq UML-monenun

~N

Kommusatop javac

v

Baiit-kox Java

v

Bupryansnas mamuna (JVM)

IIporokoin paboTsl
MOJENH B TEPMUHAX
aBTOMATOB

Puc. 6. Cxema paGoTsl Npy KOMIIUJISITHBHOM I101X0/1€

3.3.3. UHCTpyKUuUuM ana 3anycka

Jitd 3amycka mpoeKTa HY»KEH YCTaHOBIIEHHBIM maker Java Runtime Environment

(JRE) 6. Bce octanbHBIC HEOOXOIMMbIE OMOINOTEKH MOCTABIISIOTCS B KOMILICKTE.

s 3amycka HEOOXOJMMO pachakoBaTh apXMB C MPOEKTOM B IMYCTYHO TMAaIIKYy.

3areM MOMECTUTHh B MOJIUPEKTOpHIO music ayauodaitnel B ¢opmare MP3 wu

WAV. Ilocae 3Toro Hy>XHO 3anycTuTh JAR-daiin ¢ mpoekTom:

java —jar daplayer.jar
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3aKkn4veHue

JlaHHBIM MPOEKT MOKa3al IEJIECO00Pa3HOCTh M YA00CTBO aBTOMATHOTO MOJX0]1a
JUI pa3pabOTKM CHUCTEM YIIPaBICHHUS YCTPOUCTBAMU OBITOBOM 3JIEKTPOHUKH.
JlaHHBIM TTOAXO TIO3BOJISIET JIETKO J00ABISATh HOBYHO (DYHKITMOHAIBHOCTH ITyTEM
700aBJIEHNS HOBBIX COCTOSIHHMM, MEPEX0JI0B, COOBITHI M BHEIIHUX BO3/ICUCTBUM B
ABTOMATHYIO MOJENb CUCTEeMbl. HarnmsigHOCT M JOCTYITHOCTh 3THUX HW3MEHEHHM
MOBBIIIAETCA MPU HCMOJIb30BAHUU CPEACTB BU3YAJIbHOTO MOCTPOCHUSI CXEMBI
CBsI3¢l 1 aBTOMATOB.

NCTOYHUKM

1. Catim no agmomamnomy npocpammupo8aruio U MOMusayul K meopuecmay.
http://is.ifmo.ru/

2. Catim npoexma UniMod na SourceForge. http://unimod.sourceforge.net/

3. Caum Java Media Framework.
http://java.sun.com/javase/technologies/desktop/media/jmf/

4. Cmamus 06 asmomamuom npocpammuposanuu 8 Buxuneouu.
http://ru.wikipedia.org/wiki/ABTOMaTHOE MPOrPaMMHUPOBAHUE

5. I'ypos B. C., Masun M. A., Hapeckuui A. C., [llanveimo A. A. UML.
SWITCH-texnonorus. Eclipse / npopmalimoHHO-yIpaBIisonie
cucteMbl. 2004. Ne 6, c. 12—17. http://is.ifmo.ru/works/uml-switch-eclipse/

6. Llaneimo A.A. HoBas uHMLIMATHBA B IPOTPaMMHUPOBaHUU. J[BI>KEHHE 32
OTKPBITYIO TPOEKTHYIO nokymeHTanuto // Mup ITK. 2003. Ne 9, c. 52-56.
http://is.ifmo.ru/works/open_doc/
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NMpunoxeHus

MpunoxeHue A. XML-onncaHme mopenu

A.1. A0.xml

<?xml version="1.0" encoding="UTF-8" standalone="no"?>
<!DOCTYPE model PUBLIC "-//eVelopers Corp.//DTD State machine model V1.0//EN"
"http://www.evelopers.com/dtd/unimod/statemachine.dtd">
<model name="ru.ifmo.is.daplayer.Player">
<controlledObject class="ru.ifmo.is.daplayer.GeneralPlayerControlledObject"
name="o"/>
<eventProvider class="ru.ifmo.is.daplayer.GeneralEventProvider" name="pl">
<association clientRole="pl" targetRef="A0"/>
</eventProvider>
<eventProvider class="ru.ifmo.is.daplayer.PlayerBodyEventProvider"
name="p2">
<association clientRole="p2" targetRef="A0"/>
</eventProvider>
<rootStateMachine>
<stateMachineRef name="AQ0"/>
</rootStateMachine>
<stateMachine name="AQ0">
<configStore
class="com.evelopers.unimod.runtime.config.DistinguishConfigManager"/>
<association clientRole="AQ" supplierRole="o" targetRef="o"/>
<association clientRole="AQ" supplierRole="Al" targetRef="Al"/>
<state name="Top" type="NORMAL">
<state name="Enabled" type="NORMAL">
<state name="s4" type="INITIAL"/>
<state name="Playback" type="NORMAL">
<stateMachineRef name="Al1"/>
<outputAction ident="o0.z101"/>
</state>
</state>
<state name="Preenabled" type="NORMAL">
<state name="Disabled" type="NORMAL">
<outputAction ident="o0.z001"/>
</state>
<state name="Loading" type="NORMAL">
<outputAction ident="o0.z002"/>
</state>
<state name="s3" type="INITIAL"/>
</state>
<state name="sl1" type="INITIAL"/>
<state name="s2" type="FINAL"/>
</state>
<transition event="e240" name="Hold trigger on" sourceRef="Enabled"
targetRef="Enabled">
<outputAction ident="o0.z310"/>
</transition>
<transition event="e241" name="Hold trigger off" sourceRef="Enabled"
targetRef="Enabled">
<outputAction ident="o0.z311"/>
</transition>
<transition event="e203" guard="!o.hold" name="On/0Off released"
sourceRef="Enabled" targetRef="Enabled">
<outputAction ident="o0.z302"/>
</transition>
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<transition event="e202" guard="!o.hold" name="On/Off pressed"
sourceRef="Enabled" targetRef="Enabled">

<outputAction ident="o
</transition>

.z301"/>

<transition event="e203" guard="o.hold" sourceRef="Enabled"

targetRef="Enabled" />

<transition event="e202" guard="o.hold" sourceRef="Enabled"

targetRef="Enabled" />

<transition event="e250" guard="!o.hold" name="Change playback mode"
sourceRef="Enabled" targetRef="Enabled">

<outputAction ident="o
</transition>

.z320"/>

<transition event="e250" guard="o.hold" sourceRef="Enabled"

targetRef="Enabled"/>

<transition event="e310" name="Switching off delay over"
sourceRef="Enabled" targetRef="Disabled">

<outputAction ident="o
</transition>

.z302" />

<transition event="el0l" sourceRef="Enabled" targetRef="s2"/>
<transition sourceRef="s4" targetRef="Playback"/>
<transition event="e221" guard="!o.hold" sourceRef="Playback"

targetRef="Playback">
<outputAction ident="o
</transition>
<transition event="e220"
targetRef="Playback">
<outputAction ident="o
</transition>
<transition event="e301"
targetRef="Playback"/>
<transition event="e220"
targetRef="Playback"/>
<transition event="e221"
targetRef="Playback"/>
<transition event="e240"
targetRef="Preenabled">
<outputAction ident="o
</transition>
<transition event="e241"
targetRef="Preenabled">
<outputAction ident="o
</transition>
<transition event="elO1l"
<transition event="e202"
targetRef="Disabled"/>
<transition event="e202"

targetRef="Playback"/>

.z111"/>

guard="!o.hold" sourceRef="Playback"

.z110"/>

name="Screen refresh"
guard="o.hold"
guard="o.hold"
name="Hold trigger on"
.z310"/>

name="Hold trigger off"

.z311"/>

sourceRef="Playback"
sourceRef="Playback"

sourceRef="Playback"

sourceRef="Preenabled"

sourceRef="Preenabled"

sourceRef="Preenabled" targetRef="s2"/>

guard="o.hold"

sourceRef="Disabled"

guard="!o.hold" name="&quot;On&quot; pressed"
sourceRef="Disabled" targetRef="Loading"/>
<transition event="el02" name="Player loaded" sourceRef="Loading"

<transition sourceRef="s3" targetRef="Disabled"/>
<transition sourceRef="sl" targetRef="Preenabled"/>

</stateMachine>
<stateMachine name="Al">
<configStore

class="com.evelopers.unimod.runtime.config.DistinguishConfigManager"/>
<association clientRole="Al" supplierRole="o" targetRef="o"/>
<state name="Top" type="NORMAL">
<state name="Stopped" type="NORMAL"/>
<state name="Playing" type="NORMAL">
<outputAction ident="o0.z101"/>

</state>
<state name="Finished"

type="NORMAL">

<outputAction ident="o0.z132"/>
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</state>
<state name="sl" type="INITIAL"/>
<state name="Next" type="NORMAL">
<outputAction ident="o0.z132"/>
</state>
<state name="Previous" type="NORMAL">
<outputAction ident="o0.z131"/>
</state>
<state name="Paused" type="NORMAL">
<outputAction ident="o0.z101"/>
</state>
</state>
<transition event="e210" guard="o.hold" sourceRef="Stopped"
targetRef="Stopped" />
<transition event="e210" guard="!o.hold" sourceRef="Stopped"
targetRef="Playing">
<outputAction ident="o0.z120"/>
</transition>
<transition event="e212" guard="(!o.hold) &amp; &amp; (0.mode==3)"
sourceRef="Playing" targetRef="Playing">
<outputAction ident="o0.z133"/>
</transition>
<transition event="e41l0" guard="o.mode==1" sourceRef="Playing"
targetRef="Playing">
<outputAction ident="o0.z130"/>
</transition>
<transition event="e41l0" guard="o.mode==3" sourceRef="Playing"
targetRef="Playing">
<outputAction ident="o0.z133"/>
</transition>
<transition event="e210" guard="o.hold" sourceRef="Playing"
targetRef="Playing"/>
<transition event="e212" guard="o.hold" sourceRef="Playing"
targetRef="Playing"/>
<transition event="e211" guard="(!o.hold) &amp; &amp; (!o.begin)"
sourceRef="Playing" targetRef="Playing">
<outputAction ident="o0.z130"/>
</transition>
<transition event="e211l" guard="o.begin&amp; &amp;o.mode==3||o.hold"
sourceRef="Playing" targetRef="Playing"/>
<transition event="e41l0" guard="o.mode&lt;0| |o.mode&gt;3"
sourceRef="Playing" targetRef="Playing"/>
<transition event="e4l1l0" guard="o.mode==0" sourceRef="Playing"
targetRef="Finished"/>
<transition event="e410" guard="o.mode==2" sourceRef="Playing"
targetRef="Finished"/>
<transition event="e212" guard="(!o.hold) &amp; &amp; (o.mode!=3)"
sourceRef="Playing" targetRef="Next"/>
<transition event="e21ll"
guard=" (!'o.hold) &amp; &amp; (o.mode!=3) &amp; &amp; (o.begin)" sourceRef="Playing"
targetRef="Previous"/>
<transition event="e210" guard="!o.hold" sourceRef="Playing"
targetRef="Paused">
<outputAction ident="o0.z121"/>
</transition>
<transition event="e41l2" guard="o.mode==0" sourceRef="Finished"
targetRef="Stopped">
<outputAction ident="o0.z134"/>
</transition>
<transition event="e411l" sourceRef="Finished" targetRef="Playing"/>
<transition event="e41l2" guard="o.mode==2" sourceRef="Finished"
targetRef="Playing">
<outputAction ident="o0.z134"/>
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</transition>
<transition event="e4l2" guard="o.mode!=2&amp; &amp;o.mode!=0"
sourceRef="Finished" targetRef="Finished"/>
<transition sourceRef="sl" targetRef="Stopped"/>
<transition event="e411l" name="OK" sourceRef="Next" targetRef="Playing"/>
<transition event="e41l2" name="Switch to first" sourceRef="Next"
targetRef="Playing">
<outputAction ident="o0.z134"/>
</transition>
<transition event="e4ll" name="OK" sourceRef="Previous"
targetRef="Playing"/>
<transition event="e41l2" name="Switch to last" sourceRef="Previous"
targetRef="Playing">
<outputAction ident="o0.z135"/>
</transition>
<transition event="e210" guard="!o.hold" sourceRef="Paused"
targetRef="Playing">
<outputAction ident="o0.z122"/>
</transition>
<transition event="e210" guard="o.hold" sourceRef="Paused"
targetRef="Paused"/>
</stateMachine>
</model>

A.2. Al .xml

<?xml version="1.0" encoding="UTF-8" standalone="no"?>
<!DOCTYPE model PUBLIC "-//eVelopers Corp.//DTD State machine model V1.0//EN"
"http://www.evelopers.com/dtd/unimod/statemachine.dtd">
<model name="ru.ifmo.is.daplayer.Player">
<controlledObject class="ru.ifmo.is.daplayer.GeneralPlayerControlledObject"
name="o"/>
<eventProvider class="ru.ifmo.is.daplayer.GeneralEventProvider" name="pl">
<association clientRole="pl" targetRef="A0"/>
</eventProvider>
<eventProvider class="ru.ifmo.is.daplayer.PlayerBodyEventProvider"
name="p2">
<association clientRole="p2" targetRef="AQ0"/>
</eventProvider>
<rootStateMachine>
<stateMachineRef name="Al"/>
</rootStateMachine>
<stateMachine name="AQ0">
<configStore
class="com.evelopers.unimod.runtime.config.DistinguishConfigManager"/>
<association clientRole="AQ" supplierRole="o" targetRef="o"/>
<association clientRole="AQ" supplierRole="Al" targetRef="A1l"/>
<state name="Top" type="NORMAL">
<state name="Enabled" type="NORMAL">
<state name="s4" type="INITIAL"/>
<state name="Playback" type="NORMAL">
<stateMachineRef name="Al"/>
<outputAction ident="o0.z101"/>
</state>
</state>
<state name="Preenabled" type="NORMAL">
<state name="Disabled" type="NORMAL">
<outputAction ident="o0.z001"/>
</state>
<state name="Loading" type="NORMAL">
<outputAction ident="o0.z002"/>
</state>
<state name="s3" type="INITIAL"/>
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</state>

<state name="sl" type="INITIAL"/>

<state name="s2" type="FINAL"/>
</state>

<transition event="e240" name="Hold trigger on" sourceRef="Enabled"

targetRef="Enabled">
<outputAction ident="o0.z310"/>
</transition>

<transition event="e241" name="Hold trigger off" sourceRef="Enabled"

targetRef="Enabled">
<outputAction ident="o0.z311"/>
</transition>
<transition event="e203" guard="!o.hold" name="On/Off released"
sourceRef="Enabled" targetRef="Enabled">
<outputAction ident="o0.z302"/>
</transition>
<transition event="e202" guard="!o.hold" name="On/Off pressed"
sourceRef="Enabled" targetRef="Enabled">
<outputAction ident="o0.z301"/>
</transition>
<transition event="e203" guard="o.hold" sourceRef="Enabled"
targetRef="Enabled"/>
<transition event="e202" guard="o.hold" sourceRef="Enabled"
targetRef="Enabled"/>

<transition event="e250" guard="!o.hold" name="Change playback mode"

sourceRef="Enabled" targetRef="Enabled">
<outputAction ident="o0.z320"/>
</transition>
<transition event="e250" guard="o.hold" sourceRef="Enabled"
targetRef="Enabled"/>
<transition event="e310" name="Switching off delay over"
sourceRef="Enabled" targetRef="Disabled">
<outputAction ident="o0.z302"/>
</transition>
<transition event="el0l" sourceRef="Enabled" targetRef="s2"/>
<transition sourceRef="s4" targetRef="Playback"/>
<transition event="e221" guard="!o.hold" sourceRef="Playback"
targetRef="Playback">
<outputAction ident="o.z111"/>
</transition>
<transition event="e220" guard="!o.hold" sourceRef="Playback"
targetRef="Playback">
<outputAction ident="o0.z110"/>
</transition>

<transition event="e301" name="Screen refresh" sourceRef="Playback"

targetRef="Playback"/>

<transition event="e220" guard="o.hold" sourceRef="Playback"
targetRef="Playback"/>

<transition event="e221" guard="o.hold" sourceRef="Playback"
targetRef="Playback"/>

<transition event="e240" name="Hold trigger on" sourceRef="Preenabled"

targetRef="Preenabled">
<outputAction ident="o0.z310"/>
</transition>

<transition event="e241" name="Hold trigger off" sourceRef="Preenabled"

targetRef="Preenabled">
<outputAction ident="o0.z311"/>
</transition>
<transition event="el0l" sourceRef="Preenabled" targetRef="s2"/>
<transition event="e202" guard="o.hold" sourceRef="Disabled"
targetRef="Disabled"/>

<transition event="e202" guard="!o.hold" name="&gquot;On&gquot; pressed"

sourceRef="Disabled" targetRef="Loading"/>
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<transition event="el02" name="Player loaded" sourceRef="Loading"
targetRef="Playback"/>
<transition sourceRef="s3" targetRef="Disabled"/>
<transition sourceRef="sl" targetRef="Preenabled"/>
</stateMachine>
<stateMachine name="Al">
<configStore
class="com.evelopers.unimod.runtime.config.DistinguishConfigManager"/>
<association clientRole="Al" supplierRole="o" targetRef="o"/>
<state name="Top" type="NORMAL">
<state name="Stopped" type="NORMAL"/>
<state name="Playing" type="NORMAL">
<outputAction ident="o0.z101"/>
</state>
<state name="Finished" type="NORMAL">
<outputAction ident="o0.z132"/>
</state>
<state name="sl" type="INITIAL"/>
<state name="Next" type="NORMAL">
<outputAction ident="o0.z132"/>
</state>
<state name="Previous" type="NORMAL">
<outputAction ident="o0.z131"/>
</state>
<state name="Paused" type="NORMAL">
<outputAction ident="o0.z101"/>
</state>
</state>
<transition event="e210" guard="o.hold" sourceRef="Stopped"
targetRef="Stopped" />
<transition event="e210" guard="!o.hold" sourceRef="Stopped"
targetRef="Playing">
<outputAction ident="o0.z120"/>
</transition>
<transition event="e212" guard="(!o.hold) &amp; &amp; (0.mode==3)"
sourceRef="Playing" targetRef="Playing">
<outputAction ident="o0.z133"/>
</transition>
<transition event="e410" guard="o.mode==1" sourceRef="Playing"
targetRef="Playing">
<outputAction ident="o0.z130"/>
</transition>
<transition event="e4l1l0" guard="o.mode==3" sourceRef="Playing"
targetRef="Playing">
<outputAction ident="o0.z133"/>
</transition>
<transition event="e210" guard="o.hold" sourceRef="Playing"
targetRef="Playing"/>
<transition event="e212" guard="o.hold" sourceRef="Playing"
targetRef="Playing"/>
<transition event="e21l1l" guard="(!o.hold) &amp; &amp; (!o.begin)"
sourceRef="Playing" targetRef="Playing">
<outputAction ident="o0.z130"/>
</transition>
<transition event="e211l" guard="o.begin&amp; &amp;o.mode==3||o.hold"
sourceRef="Playing" targetRef="Playing"/>
<transition event="e41l0" guard="o.mode&lt;0| |o.mode&gt;3"
sourceRef="Playing" targetRef="Playing"/>
<transition event="e410" guard="o.mode==0" sourceRef="Playing"
targetRef="Finished"/>
<transition event="e4l1l0" guard="o.mode==2" sourceRef="Playing"
targetRef="Finished"/>
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<transition event="e212"

guard="(!o.hold) &amp; &amp; (o.mode!=3)"

sourceRef="Playing" targetRef="Next"/>

<transition event="e211"

guard=" (!o.hold) &amp; &amp; (o.

targetRef="Previous"/>
<transition event="e210"
targetRef="Paused">

<outputAction ident="o.

</transition>
<transition event="e412"
targetRef="Stopped">

<outputAction ident="o.

</transition>

<transition event="e411"

<transition event="e412"
targetRef="Playing">

<outputAction ident="o.

</transition>
<transition event="e412"

mode ! =3) &amp; &amp; (o.begin)" sourceRef="Playing"
guard="!o.hold" sourceRef="Playing"

z121"/>

guard="o.mode==0" sourceRef="Finished"

z134"/>

sourceRef="Finished" targetRef="Playing"/>
guard="o.mode==2" sourceRef="Finished"

z134"/>

guard="o.mode!=2&amp; &amp; o.mode!=0"

sourceRef="Finished" targetRef="Finished"/>
<transition sourceRef="sl" targetRef="Stopped"/>

<transition event="e411"
<transition event="e412"
targetRef="Playing">

<outputAction ident="o.

</transition>

<transition event="e411"
targetRef="Playing"/>

<transition event="e412"
targetRef="Playing">

<outputAction ident="o.

</transition>
<transition event="e210"
targetRef="Playing">

<outputAction ident="o.

</transition>
<transition event="e210"
targetRef="Paused"/>
</stateMachine>
</model>

name="0OK" sourceRef="Next" targetRef="Playing"/>
name="Switch to first" sourceRef="Next"

z134" />
name="0OK" sourceRef="Previous"
name="Switch to last" sourceRef="Previous"
z135"/>

guard="!o.hold" sourceRef="Paused"

z122" />

guard="o.hold" sourceRef="Paused"

MpunoxeHue B. AcxogHble koAbl

B.1. GeneralEventProvider. java

package ru.ifmo.is.daplayer;
import
import
import

public

/**

com.evelopers.common.exception.CommonException;
com.evelopers.unimod.runtime.EventProvider;
com.evelopers.unimod.runtime.ModelEngine;

class GeneralEventProvider implements EventProvider ({

* (@unimod.event.descr Window closed

*/

public static final String E101 = "elO1";

/**

* @unimod.event.descr Player loaded

*/

public static final String E102 = "elO2";

/**
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* @unimod.event.descr Initiate screen refresh

*/
public static final String E301 = "e301";
/**
* @unimod.event.descr Switch player off
*/
public static final String E310 = "e310";
/**
* @unimod.event.descr Track is finished
*/
public static final String E410 = "e410";
/**
* @unimod.event.descr Track switching succeeded
*/
public static final String E411 = "e411";
/**
* @unimod.event.descr Track switching failed
*/
public static final String E412 = "e412";
public void dispose() {}

public void init (ModelEngine engine) throws CommonException

B.2. PlayerBodyEventProvider. java

package ru.ifmo.is.daplayer;
import com.evelopers.common.exception.CommonException;
import com.evelopers.unimod.runtime.EventProvider;

import com.evelopers.unimod.runtime.ModelEngine;

public class PlayerBodyEventProvider implements EventProvider {

/**

* @Qunimod.event.descr "On/off" button pressed

*/

public static final String E202 = "e202";

/**
* @Qunimod.event.descr "On/off" button released
*/

public static final String E203 = "e203";

/**
* @Qunimod.event.descr "Play/pause" clicked
*/

public static final String E210 = "e210";

/**
* @unimod.event.descr "Previous/left" button clicked
*/

public static final String E211 = "e2l1l";

/**
* @Qunimod.event.descr "Next/right" button clicked
*/

public static final String E212 = "e212";

/**
* Qunimod.event.descr "Vol+/up" button clicked
*/

public static final String E220 = "e220";

/**
* @unimod.event.descr "Vol-/down" button clicked
*/

public static final String E221 = "e221";

/**

29

{}



* @unimod.event.descr "Hold" trigger on

*/
public static final String E240 = "e240";
/**
* @unimod.event.descr "Hold" trigger off
*/
public static final String E241 = "e241";
/**
* @unimod.event.descr "Mode" button clicked
*/
public static final String E250 = "e250";

public void dispose() {}

public void init (ModelEngine engine) throws CommonException {}

B.3. GeneralPlayerControlledObject. java

package ru.ifmo.is.daplayer;
import javax.swing.SwingUtilities;

import com.evelopers.unimod.runtime.ControlledObject;
import com.evelopers.unimod.runtime.context.StateMachineContext;

public class GeneralPlayerControlledObject implements ControlledObject {
// Playback modes
public static final int PLM DEFAULT = O;
public static final int PLM REP1 = 1;
public static final int PLM REPA = 2;
public static final int PLM_RANDOM = 3;
// Is hold mode enabled
private boolean holdMode
// Current playback mode
private int playbackMode = PLM DEFAULT;

false;

// Thread for switch off delay
private Thread switchOffDelay = null;

/**
* @unimod.action.descr Playback mode
*/
public int mode (StateMachineContext context) {
return playbackMode;
}

/**
* @unimod.action.descr Hold on
*/
public boolean hold(StateMachineContext context) {
return holdMode;
}

/**
* @unimod.action.descr Is beginning of the track
*/
public boolean begin(StateMachineContext context) {
return PlayerModel.getPlayerModel () .getPlaybackUnit () .isBeginning();
}

/**
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* @unimod.action.descr Player is off
*/
public void z001l (StateMachineContext context)
System.out.println ("Player is off");
PlayerModel.getPlayerModel () .setButtonsEnabled (false) ;
SwingUtilities.invokeLater (new Runnable () {
public void run() {
PlayerModel.getPlayerModel () .getPlayerScreen () .invalidate () ;
PlayerModel.getPlayerModel () .getPlayerScreen () .repaint () ;
}
1)
PlayerModel.getPlayerModel () .getPlaybackUnit () .stop();
PlayerModel.getPlayerModel () .getPlayerScreen ()
.setModelEnabled (false) ;
}

/**
* @unimod.action.descr Start player switching on
*/
public void z002 (StateMachineContext context) ({
// delayed player starting

new Thread (new Runnable () {
public void run() {
try |

Thread.sleep (1000) ;
} catch (InterruptedException e) {}
PlayerModel.getPlayerModel () .setButtonsEnabled (true);
PlayerModel.getPlayerModel ()
.raiseEvent (GeneralEventProvider.E102) ;
}
}) .start () ;
}

/**
* @unimod.action.descr Refresh playback mode screen
*/
public void z101 (StateMachineContext context) {
PlayerModel.getPlayerModel () .getPlayerScreen () .setModelEnabled (true) ;
SwingUtilities.invokeLater (new Runnable () {
public void run () {
PlayerModel.getPlayerModel () .getPlayerScreen () .invalidate () ;
PlayerModel.getPlayerModel () .getPlayerScreen () .repaint () ;

/**
* (@unimod.action.descr Increase volume
*/
public void z110 (StateMachineContext context) ({
PlayerModel.getPlayerModel () .getPlaybackUnit () .volUp() ;
}

/**
* @unimod.action.descr Decrease volume
*/
public void z1l1ll (StateMachineContext context) {
PlayerModel.getPlayerModel () .getPlaybackUnit () .volDown () ;
}

/**

* @unimod.action.descr Start playback

*/
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public void z120 (StateMachineContext context)
PlayerModel.getPlayerModel () .getPlaybackUnit () .start();
}

/**
* @unimod.action.descr Pause playback
*/
public void z121 (StateMachineContext context) {
PlayerModel.getPlayerModel () .getPlaybackUnit () .stop();
}

/**
* @unimod.action.descr Resume playback
*/
public void z122 (StateMachineContext context) ({
PlayerModel.getPlayerModel () .getPlaybackUnit () .start();
}

/**
* @unimod.action.descr Start track from the beginning
*/
public void z130 (StateMachineContext context)
PlayerModel.getPlayerModel () .getPlaybackUnit () .restart();
}

/**
* @unimod.action.descr Switch to previous track
*/
public void z131 (StateMachineContext context)
if (PlayerModel.getPlayerModel () .getPlaybackUnit ()
.switchToTrack (PlaybackUnit.SWITCH PREVIOUS)) {
PlayerModel.getPlayerModel ()
.raiseEvent (GeneralEventProvider.E411) ;
} else {
PlayerModel.getPlayerModel ()
.raiseEvent (GeneralEventProvider.E412) ;

}
/‘k‘k

* (@unimod.action.descr Switch to next track
*/
public void z132 (StateMachineContext context) ({
if (PlayerModel.getPlayerModel () .getPlaybackUnit ()
.switchToTrack (PlaybackUnit.SWITCH NEXT)) {
PlayerModel .getPlayerModel ()
.raiseEvent (GeneralEventProvider.E411) ;
} else {
PlayerModel.getPlayerModel ()
.raiseEvent (GeneralEventProvider.E412) ;

}
/‘k‘k

* @unimod.action.descr Switch to random track
*/
public void z133 (StateMachineContext context)
PlayerModel.getPlayerModel () .getPlaybackUnit ()
.switchToTrack (PlaybackUnit.SWITCH RANDOM) ;
}

/**

* @unimod.action.descr Switch to first track
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*/
public void z134 (StateMachineContext context)
PlayerModel.getPlayerModel () .getPlaybackUnit ()
.switchToTrack (PlaybackUnit.SWITCH FIRST);
}

/**
* (@unimod.action.descr Switch to last track
*/
public void z135(StateMachineContext context)
PlayerModel.getPlayerModel () .getPlaybackUnit ()
.switchToTrack (PlaybackUnit.SWITCH LAST);
}

/**
* @unimod.action.descr Start switching player off (switch off delay)
*/
public void z301 (StateMachineContext context)
switchOffDelay = new Thread(new Runnable () {
public void run() {
try {
Thread.sleep(3000) ;
} catch (InterruptedException e) {
return;
}
if (switchOffDelay != null) {
PlayerModel.getPlayerModel ()
.raiseEvent (GeneralEventProvider.E310) ;

}
1)
switchOffDelay.start();
}

/**
* @unimod.action.descr Stop switching player off
*/
public void z302 (StateMachineContext context) {
switchOffDelay = null;
}

/**
* @unimod.action.descr Set hold on
*/
public void z310 (StateMachineContext context)
holdMode = true;
}

/**
* @unimod.action.descr Set hold off
*/
public void z311l (StateMachineContext context) {
holdMode = false;
}

/**
* @unimod.action.descr Change playback mode
*/
public void z320 (StateMachineContext context)
playbackMode = (playbackMode + 1) % 4;
}
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B.4. PlayerModel. java

package ru.ifmo.is.daplayer;

import Jjava.awt.*;
import java.awt.event.*;
import java.io.File;

import javax.swing.*;

import com.evelopers.common.exception.CommonException;

import com.evelopers.unimod.core.stateworks.Event;

import com.evelopers.unimod.runtime.ModelEngine;

import com.evelopers.unimod.runtime.context.StateMachineContextImpl;

public class PlayerModel extends JFrame {
private static PlayerModel myPlayerModel;

// Model engine

private ModelEngine modelEngine;
private PlaybackUnit playbackUnit;
private PlayerScreen playerScreen;

// Buttons

private JButton upButton;

private JButton downButton;
private JButton leftButton;
private JButton rightButton;
private JButton playPauseButton;
private JButton onOffButton;
private JToggleButton holdButton;
private JButton modeButton;
private JButton aboutButton;

public PlayerModel () {
// Create window
setSize (800, 120);
setTitle ("Portable Player Model");
setResizable (false);
setDefaultCloseOperation (EXIT ON CLOSE) ;
addWindowListener (new WindowAdapter () {
public void windowClosed (WindowEvent e) {
raiseEvent (GeneralEventProvider.E101) ;
}
)

setLayout (new BorderLayout());

// Create buttons

upButton = new JButton (loadIcon ("plus"));
downButton = new JButton (loadIcon ("minus")):;
leftButton = new JButton (loadIcon ("back")):;
rightButton = new JButton (loadIcon ("forward"));
playPauseButton = new JButton (loadIcon ("play")):
onOffButton = new JButton (loadIcon ("onoff"));
holdButton = new JToggleButton (loadIcon ("hold")):;
modeButton = new JButton (loadIcon ("mode")):;
aboutButton = new JButton("?");

// Disable buttons
setButtonsEnabled (false) ;
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// Add action listeners for buttons
upButton.addActionListener (new ActionListener () {
public void actionPerformed (ActionEvent e) {
raiseEvent (PlayerBodyEventProvider.E220) ;
}
1)

downButton.addActionListener (new ActionListener () {
public void actionPerformed (ActionEvent e) {
raiseEvent (PlayerBodyEventProvider.E221) ;
}
1)

leftButton.addActionlListener (new ActionListener () {
public void actionPerformed (ActionEvent e) {
raiseEvent (PlayerBodyEventProvider.E211) ;
}
1)

rightButton.addActionListener (new ActionListener () {
public void actionPerformed (ActionEvent e) {
raiseEvent (PlayerBodyEventProvider.E212) ;
}
})

playPauseButton.addActionListener (new ActionListener () {
public void actionPerformed (ActionEvent e) {
raiseEvent (PlayerBodyEventProvider.E210) ;
}
}):

onOffButton.addMouselistener (new MouseAdapter () {
public void mousePressed (MouseEvent e) {
raiseEvent (PlayerBodyEventProvider.E202) ;
}

public void mouseReleased (MouseEvent e) {
raiseEvent (PlayerBodyEventProvider.E203) ;
}
1)

holdButton.addActionListener (new ActionListener () {
public void actionPerformed (ActionEvent e) {
if (((JToggleButton) e.getSource()) .isSelected()) {
raiseEvent (PlayerBodyEventProvider.E240) ;
} else {
raiseEvent (PlayerBodyEventProvider.E241) ;

1)

modeButton.addActionlListener (new ActionListener () {
public void actionPerformed (ActionEvent e) {
raiseEvent (PlayerBodyEventProvider.E250) ;
}
1)

aboutButton.addActionListener (new ActionListener () {
public void actionPerformed (ActionEvent e) {
JOptionPane.showMessageDialog (PlayerModel.this,
"Digital Audio Player Model\n"
+ "Powered by UniMod\n"
+ "Copyright 2008 E. Gerashchenko, A. Chebotaev");
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});

// Put buttons on panel

JPanel buttonsPanel = new JPanel (new GridLayout (3, 7));

buttonsPanel.
buttonsPanel.
buttonsPanel.
buttonsPanel.
buttonsPanel.
buttonsPanel.
buttonsPanel.

buttonsPanel.
buttonsPanel.
buttonsPanel.
buttonsPanel.
buttonsPanel.
buttonsPanel.
buttonsPanel.

buttonsPanel.
buttonsPanel.
buttonsPanel.
buttonsPanel.
buttonsPanel.
buttonsPanel.
buttonsPanel.

add (buttonsPanel,

add (new JPanel ());
add (new JPanel ());
add (upButton) ;
add (new JPanel

(

(

(

()) 7
add (new JPanel ());
add (new JPanel ())

n)

add (aboutButto

r

Iz

add (new JPanel());
add (leftButton) ;

add (playPauseButton) ;
add (rightButton) ;

add (new JPanel ())
add (new JPanel ());
add (new JPanel ())

’

r

add
add

JPanel ());
JPanel ()) ;
add (downButton)

(new
(
( ;
add (new JPanel ())
( )
(
(

new

Iz

add (onOffButton
add (holdButton) ;
add (modeButton) ;

BorderLayout.EAST) ;

// Add player screen
playerScreen = new PlayerScreen (this);
add (playerScreen, BorderLayout.CENTER) ;

setVisible (true) ;

// Create playback unit
playbackUnit = new PlaybackUnit (new File ("music"));

// Create model engine

try {
modelEngine = PlayerEventProcessor.createModelEngine (true) ;
modelEngine.start () ;

} catch (CommonException e) {
throw new RuntimeException(e);

}

// Create screen refresh cycle
new Thread (new Runnable () {
public void run() {
while (true) {
try |
Thread.sleep (500);
} catch (InterruptedException e) {}
raiseEvent (GeneralEventProvider.E301) ;
}
}
}) .start () ;
}

public static ImagelIcon loadIcon(String name) {
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return new ImagelIcon (PlayerModel.class.getResource ("img/" + name
+ ".gif"));
}

public void setButtonsEnabled(boolean value) {
upButton.setEnabled (value) ;
downButton.setEnabled (value) ;
leftButton.setEnabled (value) ;
rightButton.setEnabled (value) ;
playPauseButton.setEnabled (value);
modeButton.setEnabled (value) ;

public void raiseEvent (String event) {
modelEngine.getEventManager () .handle (new Event (event),
StateMachineContextImpl.create());
}

public PlaybackUnit getPlaybackUnit () {
return playbackUnit;
}

public static PlayerModel getPlayerModel () {
return myPlayerModel;

}

public PlayerScreen getPlayerScreen() {
return playerScreen;

}

public GeneralPlayerControlledObject getControlledObject () {
return (GeneralPlayerControlledObject)
modelEngine.getControlledObjectsManager ()
.getControlledObject ("o");

}

public static void main(String[] args) {
myPlayerModel = new PlayerModel () ;
}

B.5. PlayerScreen. java

package ru.ifmo.is.daplayer;

import Jjava.awt.*;
import java.util.Formatter;

import javax.swing.JPanel;
import com.evelopers.unimod.runtime.context.StateMachineContextImpl;

public class PlayerScreen extends JPanel ({

private PlayerModel playerModel;

private static Image playing =
PlayerModel.loadIcon ("playing") .getImage () ;

private static Image paused = PlayerModel.loadIcon ("paused").getImage ()

private static Image stopped =
PlayerModel.loadIcon ("stopped") .getImage() ;

private static Image repl = PlayerModel.loadIcon ("repl").getImage();

private static Image repa = PlayerModel.loadIcon ("repa").getImage();

private static Image rand = PlayerModel.loadIcon ("rand") .getImage();
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private static Image hold = PlayerModel.loadIcon ("hold") .getImage();

private String lastDrawnTrack = null;
private int trackTitleOffset = 0;

private boolean modelEnabled = false;

public PlayerScreen (PlayerModel playerModel) {
this.playerModel = playerModel;
}

private String getTimeText (int a, int b) {
if (b > 3600) {
b = 0;
}
StringBuffer buf = new StringBuffer();
new Formatter (buf).format ("$d:%02d/%d:%$02d", new Object[] {
new Integer(a / 60), new Integer(a % 60),
new Integer(b / 60), new Integer(b % 60)
)
return buf.toString();
}

public void setModelEnabled (boolean value) {
modelEnabled = value;

}

public void paintComponent (Graphics g) {
Rectangle rect = g.getClipBounds() ;

// Fill background
g.setColor (Color.GRAY) ;
g.fillRect (rect.x, rect.y, rect.width, rect.height);

if (!modelEnabled || playerModel == null
| | playerModel.getPlaybackUnit () == null) {
return;

}

PlaybackUnit playbackUnit = playerModel.getPlaybackUnit () ;

// Draw main status icon

switch (playerModel.getPlaybackUnit () .getPlaybackState()) {

case PlaybackUnit.PLAYBACK STOPPED:
g.drawImage (stopped, 5, 5, this);
break;

case PlaybackUnit.PLAYBACK PLAYING:
g.drawImage (playing, 5, 5, this);
break;

case PlaybackUnit.PLAYBACK PAUSED:
g.drawImage (paused, 5, 5, this);
break;

}

// Draw playback progress time and line
g.setColor (Color.BLACK) ;
g.setFont (new Font ("Courier New", Font.BOLD, 24));

int playedTime = playbackUnit.getPlayedTime () ;
int totalTime = playbackUnit.getTotalTime () ;

String timeText = getTimeText (playedTime, totalTime);
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int timeTextWidth = (int)g.getFontMetrics ()
.getStringBounds (timeText, g).getWidth():;

// 18 for icon, 154 to align
g.drawString (timeText, 5 + 18 + 154 - timeTextWidth, 16 + 5);
// Draw playback progress line

if (totalTime != 0) {
g.fillRect (5, rect.height - 8 - 5, (int)
((long) rect.width * playedTime / totalTime) - 10, 8);

}

// Draw playback mode icon
GeneralPlayerControlledObject o = playerModel.getControlledObject ()
int playbackMode = o.mode (StateMachineContextImpl.create());
switch (playbackMode) {
case GeneralPlayerControlledObject.PLM DEFAULT:
break;
case GeneralPlayerControlledObject.PLM REPL:
g.drawImage (repl, 200 + 5, 5, this);
break;
case GeneralPlayerControlledObject.PLM REPA:
g.drawImage (repa, 200 + 5, 5, this);
break;
case GeneralPlayerControlledObject.PLM RANDOM:
g.drawImage (rand, 200 + 5, 5, this);
break;

}

// Draw hold icon

if (o.hold(StateMachineContextImpl.create())) {
g.drawImage (hold, 230 + 5, 5, this);

}

// Draw file name

g.setFont (new Font ("Courier New", Font.BOLD,
(rect.height - 30) / 3));

String track = playbackUnit.getTrack();

if (track.equals(lastDrawnTrack)) {
trackTitleOffset += 20;
} else {
lastDrawnTrack = track;
trackTitleOffset = -20;
}
int trackTextWidth = (int)g.getFontMetrics () .getStringBounds (

track, g).getWidth();
if (trackTitleOffset > trackTextWidth) {
trackTitleOffset = -trackTextWidth;
}
g.drawString (playbackUnit.getTrack(), 10 - trackTitleOffset,
rect.height - 24); // 18 for icon, 154 to align

// Draw volume indicator
float volume = playbackUnit.getVolume () ;

int volX = 250 + 5;
int volY =1 + 5;

int volW = (int) (volume * 29);
int volH = (int) (volume * 14);
g.drawPolygon (new int[]{volX + 29, volX + 29, volX},
new int[]{volY, volY + 14, volY + 14}, 3);
g.fillPolygon (new int[]{volX + volW, volX + volW, volX},
new int[]{volY + 14 - volH, volY + 14, volY + 14},
3);
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B.6. PlaybackUnit. java

package ru.ifmo.is.daplayer;

import java.io.*;
import javax.media.*;

public class PlaybackUnit {
private File[] files;
private int currentIndex;
private Player player;

private int playbackState = PLAYBACK STOPPED;

public static final int SWITCH PREVIOUS = 0;
public static final int SWITCH NEXT = 1;
public static final int SWITCH RANDOM = 2;
public static final int SWITCH FIRST = 3;
public static final int SWITCH LAST = 4;

public static final int PLAYBACK STOPPED = O;
public static final int PLAYBACK PLAYING = 1
public static final int PLAYBACK PAUSED = 2;

’

public PlaybackUnit (File directory) {

this.files = directory.listFiles(new FilenameFilter () {
public boolean accept(File dir, String name) {
return name.endsWith (".wav") || name.endsWith (".mp3");

}
1)
switchToFile (0) ;

}

private void switchToFile (int index) {
currentIndex = index;
File file = files[index];
MediaLocator mrl = null;
if ((mrl = new MediaLocator ("file:///" + file.getAbsolutePath ()
.tosString())) == null) {
System.out.println ("Bad");
throw new RuntimeException("Couldn't open " + file
+ ". Have you installed JMF?");
}
try |
player = Manager.createPlayer (mrl) ;
} catch (NoPlayerException e) {
throw new RuntimeException (e);
} catch (IOException e) {
throw new RuntimeException(e);
}
player.addControllerListener (new ControllerListener () {
public void controllerUpdate (ControllerEvent e) {
if (e instanceof EndOfMediaEvent) {
PlayerModel.getPlayerModel ()
.raiseEvent (GeneralEventProvider.E410) ;
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public void start () {
player.start ()
playbackState =
}

public void stop() {
player.stop();
playbackState =
}

public void volUp() {
if (player.getState ()
return;
}
float level

PLAYBACK PLAYING;

PLAYBACK PAUSED;

Player.Unrealized) ({

player.getGainControl () .getLevel ()

if (level > 1.0f) {
level = 1.0f;
}
player.getGainControl () .setLevel (level);
}
public void volDown () {
if (player.getState() == Player.Unrealized) {

return;
}
float level =
if (level < 0.0f) {
level = 0.0f;
}

player.getGainControl () .getLevel ()

player.getGainControl () .setLevel (level);

}

public boolean isBeginning () {
System.out.println(player.getMediaTime () .getSeconds()) ;

return player.getMediaTime () .getSeconds ()

}

public void restart() {

< 5;

player.setMediaTime (new Time (0));

player.start();
}

public boolean switchToTrack (int mode) {

int newIndex = -1;
switch (mode) {
case SWITCH PREVIOUS:
if (currentlIndex
return false;
} else {
newIndex =
}
break;
case SWITCH NEXT:
if (currentIndex
return false;
} else {
newIndex =
}
break;
case SWITCH RANDOM:
newlIndex = (int)
break;

== 0) {

currentIndex - 1;

files.length - 1) {

currentIndex + 1;

(Math.random ()
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0.1f;

0.1f;

* files.length);



case SWITCH FIRST:
newIndex = 0;
break;
case SWITCH LAST:
newIndex = files.length - 1;
break;
}
currentIndex = newlIndex;
float volume = player.getGainControl () .getLevel();
player.stop();
player.deallocate() ;
switchToFile (newIndex) ;
player.start();

while (player.getState() != Player.Realized
&& player.getState() != Player.Started
&& player.getState() != Player.Prefetched) {

//System.out.println(player.getState());
}

player.getGainControl () .setLevel (volume) ;
return true;

}

public int getPlaybackState () {
return playbackState;
}

public int getPlayedTime () {
return (int) player.getMediaTime () .getSeconds();

}

public int getTotalTime () {
return (int) player.getDuration () .getSeconds()

}

public String getTrack() {
return files[currentIndex].getName () ;

}

public float getVolume () {

if (player.getState() == Player.Unrealized) {
return 1;
} else {

while (player.getState() != Player.Realized
&& player.getState() != Player.Started
&& player.getState() != Player.Prefetched)
//System.out.println (player.getState());
System.out.print("");
}
return player.getGainControl () .getLevel () ;
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