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Ilepeuenn cokpameHuid 1 0003HAYeHU

B Hacrosmieit paboTe MpuMEHSIOT CIEAYONINEe COKPALIeHHUsI U 0003HAUYEHUS

OC — onepannroHHas cucrema

@peiiMBOpK — mporpamMmHasi IuiaTdpopma, KOTOpas YMPOILIAET pa3padOoTKy
IPOrPaMMHOTO MPOIYKTA, ONPEACINIAET CTPYKTYPY MPOEKTa

DAO - (Data Access Object) - 00beKT 10cTyna K JaHHBIM

IDE — (Integrated Development Environment) — wHTerpupoBaHHas cpefa
pa3paboTKu

MVVM (Model View ViewModel) — m1abnoH npoeKTUpOBaHUS apXUTEKTYpPbI
MIPYIOKCHUS

UI — (User Interface) — monp3oBarenbckuii MHTEpQeEiic

UML (Unified Modeling Language) — yHUGUIUPOBAHHBIA  S3BIK

MOACIIMPOBAHUS
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BBenenue

B Hactosiiiiee BpeMst MOOMIIbHBIE Telle(DOHBI W TUTAHIIETHl 3aHUMAIOT BXKHYIO
poIb B JKM3HM 4eJoBeka. PasnuuHble ycTpoiictBa Ha cucteme Android
NPEIOCTABISAIOT IIMPOKUI CIIEKTP BO3MOXKHOCTEH il Toib3oBareis. JloBOIBHO
BOCTPEOOBAHHBIM KJIACCOM TMPHIIOKEHHUH SIBISIOTCS pa3lWYHbIE aylInuo IJIeephl, TakK
KaK Majio KTO W3 JIFOJIeH XOYeT MOKYIaTh U UMETh OTAEIbHBINA T'aJKET, KOIJa BCEraa
07T PyKOH €CTh CMapT(QOH.

BaxxHOoCTh cO3maHusi TPWIOKEHUS JJii TMPOUTPHIBAHUS ayauo  (ailioB
00yCJIOBJIEHA MOCTOSHHBIM Pa3BUTHEM MOOUIIBHBIX TEXHOJOTHHA U MOMYISIPHOCTHIO
Pa3IMYHBIX MYJIBTUMEIUHHBIX TPWIOKEHUS CpeAd TOJbh30BaTeIei MOOMIBHBIX
YCTPOMCTB.

[{enpro TaHHOM BBIMTYCKHOHM KBATH(PUKAIMOHHON paOOTHI SBISETCS pa3padoTKa
ayIuo Tuieepa Jis omnepanudoHHOM cuctembl Android, kKoTopeIii OyaeT oOTBedarhb
COBPEMEHHBIM TPEOOBAHMSIM MOJIb30BATENIeH U JaBaTh UM JOCTYyN K KOM(OPTHOMY

HHCTPYMCHTY IJIA NPOCIYHIMBAHWA ayJHUO0 KOHTCHTA.
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1 Aynuomeep st Android
1.1 AHasu3 TemMbl

B coBpeMeHHOM Mupe BcE OOJbllIe IpakJaH HMIIYT CHoco0 3aHATH cels B
TpPaHCIOPTE, B KOTOPOM OHU MOTYT HAXOAHUTCS JOBOJIBHO JIOJTO, 0COOCHHO B KPYIHBIX
ropozaax, Takux kak Mocksa wim Cankr-IlerepOypr. Bpems, npoBeaeHHOE OTAEIbHBIM
YeJIOBEKOM B JIOpOre, Hampumep, Ha paboTy win yuély, MOXKET JI0CTUraTh OJHOTO-
IBYX, & TO M TPEX 4acoB B JICHb, UTO TOJIKAET JIFOACH MCKATh pa3IUYHbIE MyTH ClIEIaTh
ero 0oJsiee MPUATHBIM U MPOAYKTUBHBIM. OJHUM M3 CAMBIX YaCThIX BAPUAHTOB JOCYTa
B JJAHHOW CUTYalllH SIBJISETCS MPOCIYIIMBAHUE PA3IUYHBIX ayAn0(aiioB, 7TO MOKET
OBbITh, KAK MY3bIKa, TaK U ayAHOKHUTU WU PAAUONPOrPaMMBbl. DTO HE TOIBKO CKPACUT
BpEMsI ITOE3]IKHU, HO ¥ MO3BOJIUT MOJYYUTh HOBYIO MH(OPMALIMIO WU Pa3BICUYbCH.

Panpmie i mpociaymuBaHus aynuoQaillioB HCIONb30BATUCH IJIEEPhl —
CHEUUAaJIbHO TpEIHA3HAYEHHBIE MJIi STOW 1€ OTAENIbHbIE YCTpOMCTBA. AyaHMO
rieepoB ObUIO MHOXKECTBO BHJIOB - KAaCCETHBIE, JMCKOBBIE, C HAyIIHUKaMH, C
auHaMuKoM. OIHAaKO ¢ pa3BUTHEM TEXHOJOTUH U yBENIWYEHHEM (YHKIIMOHATIHHOCTU
cMapTQOHOB IJIeePhbl KaK OTIAEIbHOE YCTPOMCTBO MOCTENEHHO OTXOAST HAa BTOPOM
mwiad. CerogHss HMX MECTO YCIEHIHO 3aHMMAIOT Pa3IUYHbIC TPUIOKEHHS s
cMapT(OHOB, MPETOCTABISAIONINE TOpa3no Ooibiie (yHKIIMOHANA W yA00CTBa IS
MOJIb30BATEI.

Takum o00OpazoMm, pa3paboTka aymauorieepa IJsi OMEPANMOHHON CHUCTEMBI
Android siBiisieTcst He TOJILKO aKTyaJbHOM, HO U JOBOJBLHO BayKHOM 3ajaueit. 13 rona B
roJ1 NOMYJISIPHOCTh MOOUJIBHBIX YCTPOMCTB MPOJIOJIKAET PACTH, U BMECTE C TEM PACTET
NOoTPEOHOCTh TOJb30BaTeNeil B yIOOHBIX M (PYHKUMOHAJIBHBIX MPUIOKCHHUIX AJIs
BOCIIpoM3BeAeHUs ayaro3anuceil. B Toxe BpeMst Android kak onepairioHHasi cucteMa
3aHUMaeT OOJIbIle MOJOBUHBI PhIHKA MOOHMIBHBIX TajkeToB. [lomp30BaTenu B CBOIO
o4epeib XOTAT MOJYYUTh JOCTYI K CBOEMY JJIOOMMOMY KOHTEHTY B JIF0OO€ BpeMsl U B

JIFOO0M MCCTC, a IPUIIOKCHUA ayAUOILICCPbI Ja0T UM TaKYI0 BO3SMOXHOCTD. I[Tomumo
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ATOTO, U3-3a YBEJIMUYEHUS pazHOooOpasusi ayIMOKOHTEHTa BO3HHMKAET MOTPEOHOCTH B
NPUIOKEHUSX, KOTOPbIE UMEIOT BO3MOXXHOCTh YIIPaBIATh OOJbIIUMU OUOIMOTEKaMU
¢aiinos, npeiararh pa3iaMyHbie CIOCOObI MOMCKA M OPTaHU3alliid KOHTEHTA, a TAKKe
oOecreynBaTh BBICOKOE€ Kaue€CTBO 3ByKa M JIOMOJIHUTENbHbIE (DYHKIHU, TaKUE Kak
CO3/1aHHE CIHMCKOB BOCIPOM3BENCHHS, PEKOMEHJALU Ha OCHOBE NPEIIOYTECHUN
I0JIB30BATENSI U MHOTOE JIPYTOE.

B pesynbrare co3nanue ayauo IiieepoB Mo onepanuonnyto cuctemy Android
— 3TO HE TOJBKO OTBET Ha COBPEMEHHBIE TEHAECHIIMH U 3alPOCHI [T0JIb30BATENIEH, HO U

mar B paSBI/ITI/II/I MO6I/IJ'II>HBIX TCXHOJIOFI/Iﬁ nu y.]]y‘IHIeHI/II/I I10JIB30BaTCJIILCKOI'O OIIbITA.
1.2 AHaJIM3 AaHAJIOTOB

CoBpeMeHHbIe cMapTHOHBI TPEBPATUINCH B yYHUBEPCAIbHBIC TOPTATHBHBIC
raJKEThl, C TIOMOIIBIO KOTOPBIX MOXKHO CIIyIIaTh MY3BIKY, PaAHONPOrpaMMbI U
aynquoKHUTH. HMEHHO Tmo3TOoMy pa3paboTKa XOpOIIUX IUIEEPOB MPOAOKACT
OCTaBaThCSA BAXHOW 3a7auedl is MOOWIBHBIX M HE TOJNBKO pPa3pabOTUMKOB.
PacnipocTtpanéHnpie B HacTosiiiee BpeMs ayauorieepbl, Takue kak Spotify, Apple
Music, YouTube Music u MHOTHE ApyTHe, MPEIIaraloT KINEHTaM MHOXXECTBO
MOJIC3HBIX U HE OYCHB (DYHKITUH, a TAKXKE 3a4aCTyr0 yI0OHBIN nHTEp(dEiic, 94TO AemaeTt
MX Ype3BbIUAWHO MOMYIAPHBIMH Ha PHIHKE.

[lepen Tem kak co3mgaBaTh MPWIOKEHHE, KOTOPOE OyIeT KOHKYPUPOBATH C
NPEJCTABICHHBIMH BBIIIE MPEACTABUTEISIMU ayqHOIIIeepOB, HAM HY)KHO TPOBECTH
JCTAIbHYIO0 OIIGHKY CYIISCTBYIOIIMX HA PBIHKE pEIIEHUH. ODTO TIOMOXET HaM
OTPENENNTh, YTO HYKXHO JIIOASM OT IUIeepa, OOHAPYXHUTh TNPEUMYIIECTBA U
HEIOCTaTKU TOMYJSIPHBIX Ha CETOAHS ayJuOoIUIEepOB W YCTAaHOBUTH OCHOBHBIE
TpeOoBaHMs K pa3pabarbiBaeMOd HaMu mporpamme. Jlaiee MBI pacCMOTPUM Psif
NOMYJISIPHBIX Ha JaHHBIH MOMEHT IUIEEpPOB IJISl OIeparoHHOW cucteMbl Android,
takux kak Spotify, YouTube Music, Poweramp u VLC gns Android, yToObI

ONpcACINTb NX OCHOBHBIC IIJIFOCHI U MUHYCHI.
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1.2.1 Spotify

Spotify — kpaliHe MOMyJISpHBIA CTPUMHHIOBBIA CEPBHUC HMMEIOIIMM OXBaT B
6onee yem 30% 0OMEMUPOBOTO AyAMOCTPUMHHTA, MAIOIMANA JTOCTYH K OOIIMPHON
OuOIMOTEKE MY3bIKH, TOJAKACTOB U ayIMOKHUT. KIMEHTHI MOTYT CIIyllIaTh MY3bIKY KaK
OHJIaliH, Tak W odUiaifH, co37daBaTh H JEIUTHCS IUICHINCTaMH, TOJy4aTh
MIEPCOHATN3UPOBAHHBIE PEKOMEHJALINH.

[Ipeumymecrna:

— o0mmpHass OMONMOTEKa KOHTEHTA, BKJIOYAIOLIAs MWUIMOHBI TPEKOB H
MMOJKACTOB;

— QITOPUTMBI, KOTOpPBIE TMPEIJIArardT MYy3bIKy Ha OCHOBE IPEAIIOYTEHUN
NOJIb30BATES;

— BO3MOYKHOCTb JEJHUTHCS IJICUIIMCTAMU, CIEIUTh 32 APY3bsIMH;

— UHTYWUTUBHO TOHSATHBINA U YIOOHBIN THU3aiiH.

Henocrarku:

— B OeCIJIaTHOW BEpCUU UMEETCS peKJiaMa U pa3IudHbIe APYyTUe OTPaHUUYCHUS;

— JUTsl UCTIOJIb30BaHMsI OOJIBIIMHCTBA (PyHKUIUN TpeOyeTcs MOAKIIOYEHHE K CETH;

— MOXXET MOTPEOISITH MHOTO PECYPCOB YCTPOUCTBA,

— HE JOCTYIICH B HAIlIEM PETHOHE.

Ha pucynke 1 mbl MoxkeM BuieTh uHTEpdelic mpuiioxkenus Spotify, a UMEeHHO
CTpPaHUIy C IUICHJIMCTOM, TJA€ Mbl MOXXEM BHUCTh OOJOXKKY IICHINCTA, CIUCOK
KOMIIO3ULIHN B TUIEMIUCTE, a TAK)KE HABUTALIMOHHOE MEHI0. Ha pucyHke 2 Mbl MoxkeM

BHUJIETh CTPAHULLYy YIPABJIECHUSA IIPOUTPHIBAEMBIM TPEKOM
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Drc; G

51.400.000 monthly listen

Follow

Populair

Laugh Now Cry Later

Popstar

=
g Life Is Good

Pucynok 1 — CrpaHuna ¢ mieiiaucTom

Jlucm

rry 1.090301.03.001 I13 10

Uzm. | Jlucm Ne dokym. lNodnuck | ama




My playlist

25 7'DJ KHALED

Pucynok 2 — Ctpanuia c ynpaBieHHUEM
IPOUTPHIBAEMOI0 TPEKa

N3m.
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1.2.2 YouTube Music

YouTube Music — 3T0 CTPUMUHTOBBIM CEPBUC, MAIOUIUNA JOCTYN K OOJIBIION
OnOIMOTEeKE MY3BIKAIBHBIX TPEKOB U BUJICOKITUIIOB, a TAKXKe MOAKAcTOB. OH 3aMEHIIT
Google Play Music u unTerpupoBan ¢ YouTube, 4To MO3BOJISAET IMOIB30BATEISAM
MEPEKITIOYAThCS] MEXKTY ayIHO U BUIEO PEKUMAMHU.

IIpenmyiecrsa:

— €CTh BO3MOXXHOCTh TIPOUTPHIBATh KaK TPEKH HAa YCTPOUCTBE, TaK U U3 OHJIANH
OMOJIMOTEKH;

— OOBIYHBIE MMOJIH30BATEIN TAK)KE MOTYT 3arpyKarh ECHU U HE TOJIBKO;

—uHTerpanus ¢ YouTube maér BO3MOXHOCTH TPOCMOTpPA BHUACOKIIUIIOB U
KOHIIEPTHBIX 3aMHCeH;

— PEKOMEHJIAlMK CTEMaNbHO JI1 Bac MOAOOPKH HA OCHOBE IMPOCIYIIaHHBIX
TPEKOB ¥ POCMOTPOB;

— BO3MOXKHOCTh CKaYMBAHUSI TPEKOB JJIsl IPOCITYIITMBAHUS 0€3 TOIKITIOYEHUS K
UHTEPHETY.

Henocrarku:

— B OecmjaTHONl BepCHMM HMEETCS peKjaMa U HEBO3MOXKHOCTH (POHOBOTO
BOCITPOU3BEACHUS;

— JUTsl HEKOTOPBIX IMOJIb30BaTesiell HHTEPPENC MOKET ObITh IEPETPYKEHHBIM;

— MHOTHE (PYHKIIMHU TPeOYIOT MOCTOSHHOTO MOJKIIOUYEHUS K CETH.

Ha pucynke 3 Mbl BUIUM CTpaHUIly IUICWIUCTa C BBHIOOPOM MECHU U
HAaBHUTAIIMOHHBIM MEHIO B HU3Y. Ha pucyHke 4 Mbl BUIUM CTpaHUILy YNpaBICHUS

TPEKOM, a TAKXKE PEKOMEHIAIIUH U MPY HAJIMYUH BUJEOPOIHK ¢ Tuiardopmbl YouTube.
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~» a Q

Nouveaux sons

rap
by YouTube Music
Playlist - 74 songs

4 :

>3 SHUFFLE » PLAY

The most recent tracks of the french rap scene.

Si j'savais (Clip officiel)
Tiakola * 3:50

Paradis Artificiel
Gros Mo * 4:09

Fast Life (feat. Timal)
Captaine Roshi - 3:15

Crépuscule (Clip officiel)
Soso Maness * 3:20

Seven Binks - Fumigéne (feat. El Grande
Toto) (Clip Officiel)

Seven Binks * 4:21

DA
Shay - 3:04

| Love You
B Kalash - 3:07

@

Explore Library Upgrade

Pucynok 3 — Ctpanuna ¢ mieiinmucTom
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= 100% W 7:00 PM

HAVANA = cretbdetomt.
Song station S

CAMILA CABELLO FEAT. YOUNG THUG

Havana
Camila Cabello

New Rules
Dua Lipa

Se Preparo

Havana
Ozuna

Camila Cabello ft. Young Thug

? ) Recognize Me
Kang Young

Pucynoxk 4 — CtpaHuna ¢ yrpaBlICHHEM IPOUTPEIBAEMOIO TPEKa

1.2.3 Poweramp

Poweramp — 3T0 MOUIHBIN ayauoIieep, KOTOPBIA MOAAEPKUBAECT OOJbIIOE
KOJIMYECTBO THUIOB ayArO(]ailsioB, a Takke MPEAOCTaBISIET MOJIb30BATENIIM MOIIHBIN
skBananzep. llpunoxkeHrne npenHa3HAYEHO HCKIIOYUTENBHO ISl BOCIPOM3BEICHUS
JIOKAJIbHBIX MY3bIKAJIbHBIX (DaiIoB.

[IpeumymecTna:

— BOCIIPOM3BOAUT MHOXKECTBO MOMYJSPHBIX U penkux ¢opmaro (MP3, WAV,
FLAC,APEurT. n.);

— MotHbIi 10-moocHbIN 3KBamnaiizep, 6acs 1 3PPexTsl 00BEMHOTO 3ByUaHUS;

— ONTUMHU3HUPOBAH JIJIs1 OBICTPOTO YTEHHS M HU3KOTO MOTPEOJIEHUSI PECYPCOB.

Henocrarku:

— OecruiaTHasi BEpCHsi UMEET OINpaHUYEHHbIE BO3MOXXHOCTH;

— IpeaHa3HaueH JJi1 BOCIPOM3BENEHUS JIOKAJbHBIX (ailioB 0e3 MOIAepKKU

OHHaﬁH-TpaHCHHHHH;

N3m.

Jlucm

Ne dokym.

lNodnuck

[lama

rry 1.090301.03.001 I13

Jlucm

14




— 00JIBIIOE KOJIWYECTBO HACTPOEK MOXKET BBI3BAaTh 3aTPYIHEHUS Yy Majo
OMBITHBIX ITOJIB30BATEIIEH.
Ha pucyHke 5 MBI MOXEM BHUAETH YIIPABICHHE JKBAJIaM3epoM. YIIPaBIICHHE

BOCITPOU3BOANMBIM TPEKOM, d TAKIKC CI'0 OIMMCAHNEC Mbl MOKCM BUACTH HA PUCYHKC 6.

Preamp 31 62 125 250 500 1K 2K 4K 8K 16K

i

(0) 0.0 45 00 30 -45 -45 -45 -30 00 30 75

N —

Apollo I- The Writing Writer
Unknown artist

» | POWERAMP

THE TRIP HOME

Carry On

The Crystal Method

. Le Castle Vania & Amy Kir...

PucyHnok 6 — YrpasineHue npourpbIBaeMoi My3bIKU
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1.2.4 VLC for Android

VLC for Android — yHUBepcalbHBIM Meauaruieep, MOAACPKUBAOIINMA

BOCIIPOM3BEJICHNE KaK aydauo-, Tak W BuueodainoB. [IpunmokeHue mpenmaraer

MHOECTBO (DYHKUUN W MOJAEP>KMBAET MPAKTUYECKH BCE CYLIECTBYIOUIUE (OPMAThI

Meanadaitnos.

IIpenmyiecrsa:

— BOCIIPOM3BOANT JIIOOBIC ayauo- U BujcodopMarsl 0e3 HEOOXOIMMMOCTH B

JOITIOJHHUTCIBHBIX KOACKAX,

— OoJbIIag (I)YHKHI/IOHEUIBHOCTB IIOTOKOBOEC BOCIIPOU3BCACHHUC, BKBaJIafISGP,

noJep>KKa CyOTUTPOB U TUICHIIMCTOB;

— OTKPBITBI MCXOMHBIM KOA: OecriaTHOE MpuiIoKeHne O0e3 peKiaMbl U

BCTPOCHHBIX ITOKYIIOK;

— ynOOHBIN M MHTYUTUBHO TTOHSATHBIA TU3aiH.
Henocrarku:

—  HEKOTOpBIE IMOJIh30BaTENId MOTYT HaWTH MHTep(deEic neperpyKeHHbIM
13-32 OOJBIIOTO KOMUYECTBA (PYHKIIMIA;

— MOXET TMOTpPeOasATh MHOTO PECypcoB TIPH  BOCHPOW3BEIACHHUH
BBICOKOKAU€CTBEHHBIX BUI€0(]ailioB;

— HeT JyHKIMM TMoA0opa KOHTEHTa Ha OCHOBE NPEANOYTEHUN
MOJIL30BaTEIs.

Ha pucynke 7 mbl BuauM (aiaoBblil Opay3ep NPUIOKEHHUS W HUKHIOK

HABUTAIIMOHHYIO MaHedb. Ha pucyHke 8 Mbl Mo)keM HaONIOAaTh OKHO YIpaBJICHUS

IIPOUTPHIBAEMOMN MY3bIKOHM, a TAKKE IUICHIIUCT.
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Eﬁ :g Disco Zombi Italia

Carpenter Brut

Disto cake
Shaka Ponk

X Do
K

) Shaka Ponk

Do You Really Want To Hurt Me

Boy George And Culture Club

Do you want a Taxi ?
A Great Artist

n Do.vou Want.it.all
An Open Letter to Nyc
w 1 Beastie Boys I I

Pucynok 8 — OxHO BbIOOpa TpeKka U yIpaBIeHUsI BOCIPOU3BOIUMBIM

1.2.5 BeiBog

[IpoBenst aHamM3 CyIIECTBYIOIINE B JaHHBIA MOMEHT MPUIIOKEHUS, MOXKHO
OTMETUTb, YTO OCHOBHOU (DyHKIIMOHAJ y OOJIBIIMHCTBA MTPOrpamMM OJIM30K U MOYTH HE
MEHSIETCSl, OCHOBHBbIE OTIMYUA B HHTep(deiice M M3 KaKuX HCTOUYHUKOB Oepercs
MY3bIKa.

HyxHO 0co3HaBarh, 4TO OOJIBIIMHCTBO MPHUIOKEHUN MOTPEOIISAIOT TOBOJIBHO
MHOTO PECypCOB H3-3a 4ero OyayT IUIOXO padoTarh Ha CTApbIX WM OIOMKETHBIX
YCTPOMCTBAX, TMO3TOMY CO3JaHHUE MPOCTOr0 M MUHUMAJIUCTUYHOTO ayauIieepa

SIBJISICTCSI OTIPABIaHHBIM.
1.3 ITocTaHoBKa 3aa4u

HeoOxomumo pa3paboTaTh MNpUIIOKEHUE ayAuoruieep Il  MOOMIBHBIX
YCTPOMCTB MO ynpaBieHueM ornepannoHHon cucteMbl Android. ITo oGremMupoBoit
cratucTuke Oonee 60% monb3oBarenelt cmapTdoHoB moas3ytores Android [1], a ¢
y4€TOM OOIIETo KOJIMYECTBA JIIOACH, UMEIOMINX MOOWIBHBIN TeledOoH B MPUMEPHO

YEeThIpE IEIbIX U TPU JAECATHIX MUJUIHapaa [2], maét Ham Oosee JByX MUIIMAPIOB

Jlucm
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BO3MOXKHBIX IT10JIb30BAaTEJICH HAIIETO IMPHUIIOKCHUA, UMCHHO IIOOTOMY Obl1a BI)I6paHa

OC Android.

B npuniojkeHun 10MKHO OBITH PEATM30BaHO:

— CO3/IaHME TIJICHIINCTA;

— yIQJIEHUE IUICWINCTA;

— UBMCHCHHC I'POMKOCTH BOCHpOHSBOI[PIMOﬁ MY3bIKH,

- OCTaHOBKa/HpOIIOJI}KeHI/IG BOCHpOHBBOIlHMOﬁ MY3LbIKH,

— Mepexo]] K MpeAbIAYyIIEMY U CIEAYIOIIEMY TPEKY;

— MepeMeNIeHUE MO BOCIIPOU3BOIUMON MY3bIKE.

MuHuMabHBIE CUCTEMHBIC TPEOOBAHMS:

— onepanuonHas cuctema Android 11;

— JI0CTYyT K (aillIoBOMY XpaHWINILY IS YTCHHUS.
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2 Bb100p MHCTPYMEHTOB pa3padoTKu

st toro, 4yToOBl W30exkaTh MpoOJeM, a TakKe YCKOPUTb U YIPOCTUTh
pa3paboTKy MPUIIOKEHUS, HEOOXOAMMO BhIOpaTh HAOOP MPABUIBLHBIX UHCTPYMEHTOB,

TaKuX KaK cpena pa3paboTKH, 36K U GhpeiiMbopku ¢ OMOIroTeKaMH.
2.1 Bp10op si3bIKA MPOTrPAMMUPOBAHUSA

[TepBbIM nesioM HEOOXOIMMO BBIOPATh SA3BIK MPOTPAMMHPOBAHUS, MpPU HE
MPaBUJIBHOM BhIOOpE pa3paboTKa MOXKET CHIIbHO 3aTSHYTCS WU MPUIIOKEHHE MOXKET
UMeTh TpoOIeMbl C MPOU3BOAMUTENBHOCTHIO. B KauecTBe KpuTepueB A BBIOOpPa
A3bIKa OymyT:

— IPOU3BOAUTEIBHOCTD SI3BIKA;

— BCTPOCHHBIE B SI3bIK CPEICTBA OE30MaCHOCTH;

— MOMYJISIPHOCTD A3BIKA I JaHHOU 3a]1auu;

— pa3nUYHbIE JpyTHE IPEUMYIIECTBA U HEAOCTATKH.

Ha orieHKy BO3bMEM ClieAyIOIINE SI3bIKU:

— Python;

— C/C++;

— Java;

— Kotlin;

— JavaScript.

2.1.1 S3bik nporpammupoBanus «Pythony

Python — BbICOKOYpOBHEBBIN MHTEPIPUTHUPYEMBIN SI3bIK OOIIEr0 HAa3HAYCHMUS.
Camblii TOMYJSIPHBIN SA3BIK IPOTPAMMUPOBAHUSA B JAHHBIM MOMEHT [3], M3BECTEH 3a
CBOIO MPOCTOTY U YUTAEMOCTb, SIBISIETCS TOJIHOCTHIO 00BEKTHO-OPUEHTHPOBAHHBIM B

TOM IIIIaHC, 4YTO BCé B A3BIKE SABIIETCS OOBEKTaMM. TakKe SBISIETCS
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MYJIBTUNIAPATUTMEHHBIM SI3IKOM IMPOTPAMMUPOBAHUS, 32 CUET JAMHAMHYECKOU
TUIH3AIUY JIEKOPaTOPOB U PA3TUYHBIX (HPEHMBOPKOB.
[lepelném K HAIIM KPUTEPUAM.

[Ipou3BOAUTENBHOCTD - SIBISISAICH KOMIUJIMPYEMBIM SI3bIKOM C JTMHAMUYECKON
tunmzanuedt Python MeHnee mpow3BOmWTENEH MO CPAaBHEHUIO C KOMITMIHUPYEMBIMH
s3pikaMu, TakuMu kKak Java m C/C++. [loaTomMy OH HE TOAXOmAIIWN IS 3aaad,
TpeOYIOLIMX BBICOKON MPOU3BOAUTENBHOCTH, TAKUX KaK MOOMIIbHbBIE TPUIIOXKEHHUS.

be3onacHOCTh - nMHAMHWYECKas TUIM3AIMS W ABTOMAaTHYECKOE YIPaBICHUE
naMATbIO 00ECIeYrBaIOT O€30MaCHOCTh A0CTyNa K MaMATH.

[TonynsapHocTts - Python He monysnsipen B pazpaborke Android-npuokeHui Tak
KaK MaJIo (pEMBOPKOB M CTAaTel, HO MIUPOKO HCIIONB3YETCS BO PA3NMUHBIX JPYTHX
o0nacTsx, TaKMX Kak BeO-pa3paboTKa, HayYHbIE BHIYMCICHUS U aBTOMATU3ALIMSL.

[IpeumymiecTBa - MPOCT B U3YYCHWH U WCIOJIB30BAHWUHU, CTaHIApPTHAS
OubamoTeka MMeEeT MHOXKECTBO MOMAYJIEHW JUIsi MIMPOKOTO Kpyra 3amad, OOJibInoe
COO0IIIECTBO pa3pabOTUYNKOB.

HGI[OCTaTKI/I - OIIMCAaHBI BLIIIIC.

2.1.2 A3k nporpammupoBanus «C/C++»

C/C++ — »5TO KOMIOMIUPYEMBIH SA3BIK MPOTPAMMHUPOBAHUS, IIMPOKO
UCIOJNb3yEMbIE JUISI CUCTEMHOIO MPOrpaMMHUpPOBaHUs, pa3pabOTKM HWUIp U
NPWIOKEHHUH, TpeOyIoUMX BBICOKOW MPOU3BOAUTENBHOCTH. Tak K€ MaHHBIN S3BIK
ABJISIETCS BTOPBIM I10 HOMYJSPHOCTU B MUpE [3], 0OpEn CBOIO M3BECTHOCTH 3a CUET
TOrO, YTO HAa MOMEHT MOSBJIEHMsI ObUI MEPEAOBBIM SI3BIKOM IMPOTrPAMMMPOBAHMSI C
001bIUM (PYHKIIMOHATIOM M YEP>KHUBAET MOMYASIPHOCTh 0 CUX TIOP.

IIpou3BOAUTENBHOCTD - OYEHBb BBICOKAs, 3a CYET COYETAHUS BO3ZMOXKHOCTEU
BBICOKOYPOBHEBBIX M HU3KOYPOBHEBBIX SI3BIKOB, YTO JEJAET €r0 MACAIBbHBIM UL

PECYPCOEMKUX MPUITOKEHUH, TaKUX Kak 3D-Urpbl U ONepalliOHHbBIE CUCTEMBI.
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be3zonacHOCTh, - OTCYTCTBHE aBTOMAaTHYECKOTO YMPABICHUS MaMATHIO,
Hajguuve HeOe30MacHbIX YKazaTened M KajiamMOypoB THUIHU3ALMH MPUBOAUT K
OIMMUOKaAM U YSI3BUMOCTSIM.

[TonynapHocth - B paspabotke mon Android wucnonb3yrorcs s
CHEIUATM3UPOBAHHBIX 3374, B OCHOBHOM OTO WUIPHl W HHU3KOyPOBHEBBIC
KOMITOHCHTHI.

[IpeumytiecTBa - py4yHOIl KOHTPOJIb HAJ] MAMSTHIO MOKET OKa3aThCsl MOJIE3HBIM
MIPU YMEHUU UM TI0JIH30BAThCS.

Henocrarku - ciokHOCTh pa3pabOTKH, OTCYTCTBUE COOPIIMKA MycOpa.

2.1.3 A3b1k mporpamMmupoBaHus «Javay

Java — 310 KOMIIUIIHpYeMbIit B 6aiT kox 1st JVM, 00beKTHO-OpUEHTHPOBAHHBIN
A3bIK TPOTPAMMHPOBAHUSA, XOTh OH U SBJISETCA OQPUIMATBHBIM SI3bIKOM IS
pa3pabotku Android-npunoxenuit, Ho Google He peKOMEHIYeT €ro UCIOIb30BATh.

[Ipon3BONUTENHLHOCTL - BBICOKAs, Onaromapsi MCIOJIb30BAaHUIO BHUPTYaTbHON
MaiHbl (JVM) u koM 6anT-koja.

be3onacHOCT, - BCTPOCHHBIE MEXaHMU3MBI O€30TACHOCTH, TaKHe Kak
aBTOMaTUYEeCKOE YIpaBlCHHE MaMsAThlO, CTporas Tulu3alus W o0paboTka
HCKJIFOUCHU M.

[lomynsapHOCTh - IIUPOKO HCMONB3yeTCs it paspadbotku  Android-
NPUIOKEHUN, UMeeT OOJBIIOe COOOIIECTBO M OOraryro 3KOCHUCTeMY OMOIHMOTEK U
bpeitMmBoOpKOB, JoKyMeHTarus oT Google HanmmcaHa Takke u i Java.

[IpeumyiiecTBa - mUpokas NOJAEPKKa, CTAOUIBHOCTh, OOJbIIOE KOJTUYECTBO
pPECYPCOB U COOOIIECTB.

Henocrarku - n306ITOYHBINA KOJI.

2.1.4 A3pik nporpammupoBanus «Kotliny

Kotlin — »5T0 cratm4ecku TUNU3UPOBAHHBIN SI3BIK MPOTPAMMHUPOBAHMS,
SBIISTFOIIIMICS 00epTKOM HajA Java n KoMmuiaupyembiit B 6aiT-kox 1uist JVM, xoTopsrit
SABISIETCS  OPUITMATBHBIM  SI3BIKOM ISl pa3pa0boTku  Android-npuiiokeHuil u

pexomenayetcs Google. JlaHHbIN 361K ObLT pa3padoTaH MEKIYyHAPOAHONW KOMIaHUEH
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JetBrains u Ha3BaH B 4ecThb poccuiickoro octpoBa Kotaun. Mcxons w3 Bblle
ckazanHoro, Kotlin sBiasercs xopoumuMm BBIOOPDOM U HJCATBHO MOAOWUIET s
pa3paboTKu MOOMIIBHOTO MPUIIOKEHuUs [4].

[Ipou3BOIUTENHHOCTD - COMOCTAaBUMA € Java, Tak Kak KOMIIUJIUPYETCs B OalT-
KoJ 1 pabotaet Ha JVM.

be3omnacHOCTh - yiyd4IlI€HHBIE CpeACTBa OE30MACHOCTH, BKIIIOYAs HYJIEBYIO
o6eszomacHocTh  (null-safety), HeusmeHseMble KOUICKIIMM W KOPYTHUHBI IS
ACUHXPOHHOTO MPOrpaMMHPOBAHUS.

[TonynsipHOCTh - OBICTPO HaOUpaeT NOMYNISIPHOCTb CpPEeau pPa3pabOTYMKOB
Android-npunoxxenuii, mojaepxuaercsa Google.

IIpenmymecTBa - COBPEMEHHBIM CHHTAKCHC, COBMECTHMOCTb C Java,
yAaydlieHHas 6€30MaCHOCTh, KOMIIAKTHBIN U BBIPA3UTENIbHBIN KOJI.

Henocrarku - MeHbIlIee KOJTUYECTBO OMOIMOTEK 1O CpaBHEHUIO C Java, Ooree
MOJIOION SA3BIK, MOATOMY OOJIBIIMHCTBO MHCTPYMEHTOB WU PECYPCOB BCTPEYATHCS
MeHee 3perible.

2.1.5 A3k mporpammupoBanus «JavaScripty

JavaScript — 3T0 MynIbTUNAPATUTMEHHBIA UHTEPIPETUPYEMBIA THHAMUYECKU
TUTMA3UPOBAHHBIN S3BIK MPOTPAMMHUPOBAHMS, IMUPOKO HCIOIB3YEMBI 711 BeO-
pa3paboTK M KpocCIuIaT@OpPMEHHOW MOOMIBHOM pa3pabOTKH C  TIOMOIIIBIO
paznuuHbIX GpeHMBOpPKOB, Takux Kak React Native. B Hacrosiuii MOMEHT nMmeeT 6
MECTO CpPEIU BCEX SA3BIKOB MO MOMYJISIPHOCTH [3].

[Ipou3BOAUTENHHOCTD - MEHBIIIE IO CPABHEHUIO C KOMITMJIMPYEMbIMU S3bIKAMH,
TakuMH Kak Java u C++, 0COOCHHO /111 HATUBHBIX MPUITIOKECHUM.

be3onacHOCTh - OWHAMHUYECKash THUIM3alWs, aBTOMATUYECKOE YIIPABICHUE
NaMsATblO, CTPOTHE OTPAaHUYEHHS JIeNAl0T €r0 OTHOCUTENIbHO 0O€30macHbIM, HO HE
CTOUT 3a0bIBaTh O BO3MOXHOCTSIX MPOU3BOAUTH PA3NIUYHBIEC ONEPAMU HaJ Pa3HbIMU
TUMAMU JAHHBIX, YTO MOXKET MPUBOAUTH K HE 3aIJIaHUPOBAHHBIM PE3YJIbTATaM.

[lonynsipHOoCTh - mHONYJSIpeH JUIsl  KpOCCILUIaTOPMEHHOM  pa3paboTKu

MOOUJIBHBIX MPUIOKEHUHN, HO HE SIBJISIETCSI HATUBHBIM s13bIKOM 11 Android.
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HenocTarku - CIOXHOCTh MPU JOCTYNE K HATUBHBIM (DYHKIHUAM IUIATHOPMBI,

3aBUCUMOCTH OT (PpeiMBOPKOB.

2.1.6 BriBon

[Ipoananu3upoBaB BapuaHThl, ObUIO MpUHATO pemieHue BbiOparh Kotlin B
KaueCTBE OCHOBHOTO S3bIKa IMPOTPAMMMPOBAHMS MJisi pa3paboTKu ayauoruieepa,
JAHHBIN SI3bIK MHOKECTBO MPEUMYIIECTB TAKUX KaK:

— nonnepkka u pexomenganus ot Google kak pazpaboTurka miaaThopMbl
Android;

— KoMy B 0anT-kog JVM, u pabora Ha TaHHOW BUPTYaJbHOW MalTuHE
AT BBICOKYIO MPOU3BOAUTENILHOCTD U PA3IUNYHbIE BCTPOEHHBIE 3aIUTHI;

— JIETKO YUTAEMbIN M HE U30BITOYHBIN KOI.
2.2 Bpi0op cpeabl pa3padboTku

OcHoBHoit IDE jns pa3paboTku moj omepanuoHHyr cucteMy Andriod
apisercs: Android Studio cozmannas Google coBmectHo ¢ JetBrains. Jlannas IDE
MMEET MHOKECTBO BCTPOEHHBIX MOJIE3HBIX (QYHKIIMN, TAKUX KaK:

— IMYJIATOP TeNePOHa;

— JIOCTYTI K (paiiizaM yCTpOMCTBA;

— BO3MOKHOCTb MOAKIIOUUTH (PU3NYECKOE YCTPOICTBO U MPOBEPSITH HA HEM;

— BCTpoeHHBIN Gemini;

— IPOCMOTP JIOTOB B PeaibHOM BPEMEHU;

— mipodaiinep.

Tak xak 3a ocHoBy IDE Obuta B3sita Intellij IDEA T1O0 oHa mmeer TOT ke
uHTepdeiic u Te xe npeumyiectsa, uro u IDE ot JetBrains, a umMeHHo:

— BCTPOEHHBIN KOHTPOJIb BEPCH;

— BO3MOXHOCTb YCTaHOBKH IJIATUHOB;

— ynoOHOE AepeBO MPOEKTa;
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— BCTPOEHHBIN COOPIIHMK POCKTA;

— XOpoIIIas CUCTEMA MOACKA30K KO/Ia U MHOTOE APYTOe.

CymectByer MHOxecTtBo Apyrux IDE nmns pa3pabotku, HO oOHH 10O
cnenuanu3upoBannbsle, Hampumep, Unity u UnrealEngine, unu He HMEIOT CTONb

IIIMPOKOTO BCTPOEHHOTO (pyHKIIMOHaNa kak Android Studio.
2.3 Bbi0op 0a3b1 JaHHBIX

s paspabotku npuinoxkenuit monx OC Android cymiecTByeT Heckoilbko 0a3
TaHHBIX U1 XpaHEHUs U YIIPaBJICHUS TaHHBIMH NpHIoKeHUs. Pa3oepém HEKoTOpBIE
13 9TUX 0a3 TaHHBIX.

2.3.1 Sqlite

DTO0 BCTpOEHHAs B CUCTEMY 0a3a JaHHBIX. V3 IpenMyIIecTB MOXHO BBIACIUTH
Majblii pa3Mep, OTCYTCTBHE HEOOXOAMMOCTH HACTPOWKH CcepBepa U MPOCTOTA
UCTIONB30BaHMsl. HemocTarku: oOrpaHWYeHHBIE BO3MOXXHOCTH MAacCIITaOWPOBAHMSA,
OTCYTCTBHE BCTPOSHHOM MOAEPKKH CHHXPOHU3AIINY C YIAJTCHHBIMU 0a3aMU JaHHBIX.

2.3.2 Room

ORM (Object-Relational Mapping) 6ubnunoreka, npenocraninsieMas Google kak
gactb Android Jetpack. [Tnrocam nannoit Oubnuoreku siBnsieTcs noaaep:xkka RxJava u
LiveData, aBromarnueckasi o0paboTka 3ampocoB u Oe3omachHas pabora ¢ SQLite.
MuHYCBI — 3TO JONOJHUTEIbHO U3ydeHne KoHuenmui ORM.

2.3.3 Firebase Firestore

HoBas ob6nmaunas 6aza manHbix OoT (Google ¢ TMOAAEPKKON TOKYMEHTOB M
komteknuid. IlpenMymiectBamu JaHHOW 0as3bl  SBISIFOTCS:  BBICOKash THOKOCTH,
MOJIIEPIKKA CIIOKHBIX 3ampocoB, oddraitH-cuaxpoHu3anus. MUHycaMu Ke CITyXkar:
3aBHCHMOCTh  OT  WHTEPHET-COCIWHEHUS, TIOTCHIMAIbHBIE  3arpaTbl  TIpU
MacIITaOupOBaHUU.

PaccMoTpeB BhIIenepeynciieHHbIe 0a3bl JaHHBIX, OBLIO PEIICHO HCIIONIb30BaTh

Room Tak kak odduaiiH CHHXpOHHU3AIMS B HAaIllleM NPWIOKEHUW HE HYXHA, a
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6e3onacHocTh paboTel ¢ SQLite, u momnepxkka LiveData BaxHble (yHKIMH IS

ITPHUIIOKCHMUA.
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3 ApXHUTEKTYpa NPUJIOKEHUS

3.1 ApxurektypHblili narrepu «MVVM)

JUis HamucaHWsT COBPEMEHHOIO IMPUIIOKEHUs, KOTOpoe OyneT JIerko
TECTUPOBATh W PACIIUPATH HEOOXOAUMO JIEIUTh MPOTpaMMy Ha JIOTUYECKHUE YaCTH.
NMeHHO 1pO AaHHBIM NPUHLMI ITPOEKTUPOBAHMS IPUIOKEHWW Hanucan J[>KoH
I'occmaHn B cBoeil ctatbe [5]. OH pa3nenser NpuIoKEeHUE Ha TP OCHOBHBIX OJ10Ka:

— Monens (Model);

— IIpencrasnenue (View);

— Mogens [Ipencrasnenus (ViewModel).

B Onoke Monenb HaxXoAsATCs Pa3iIMYHbIE MOJEIN JAHHBIX U JIOTUKA paboThI €
STUMU JaHHBIMH, 3alIMCh U YTEHUE 0a3bl TaHHBIX, 3apochkl B IHTEpHET U Tak nasee.

IIpencTBienne xpaHut B cebe rpaduuyeckuil nHTep(delic Halero NpuIoKeHuUs.
Taxxe OHO sIBISIETCS MOANUCYUKOM Ha COOBITHSI M3MEHEHHUS COCTOSSHUN CBOWCTB B
Monens IIpencTenenue. Ecmn [10J1b30BaTEIb HIPUIIOKEHUS HAYHET
B3aMMOJIEWCTBOBATH € IpaduueckuM HHTE(DEHcoM, HapuMep, HAKMET Ha KHOIIKY, TO
IIpencTeinenne BeI3oBET KOManay u3 Monens IIpencrasinenue.

Mognens IIpencraBnenue coaepKuT B cede OM3HEC-I0THKY, a ¢ OAHOW CTOPOHBI,
aoctpakuus IlpeacraBneHusi, a ¢ Jpyrodl — o0O0EpTka naHHBIX U3 Mopenu,
ITOJIJIEIKAILNX CBA3BIBAHUIO.

Paznenenne koma nporpaMMbl Ha TakHE JIOTMUECKHE OJIOKH I103BOJISIET
JA0OUTHCST HE3aBUCUMOCTH TpauuecKkoro uHTepdeiica OT TaHHBIX U Ha 000POT, YTO
MOMOTaeT pa3padoTyuka B TECTUPOBAHUH, TMONJACPKAHUHM TPOAYKTa, YAy4lIaeT
0€30MacCHOCTh JAHHBIX M MO3BOJSET JOBOJBHO JIETKO 3aMEHATh YAaCTU MPHIIOKEHUS
0e3 BIMSHUA HA OCTAJILHYIO IIPOTpaMMy.

Taxke He crouT 3abbiBaTh, uTO KoMmmaHus (Google kotopas sBiseTCs
pa3paboTunkoM onepannoHHoW cucrteMsl Android, pekoMeHIyeT HCIOIb30BaTh

UMEeHHO apxuTektypy MVVM nns paspabotku npunoxenuit[6]. Mcxons u3 Bcero
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BBIHICTICPCUYHUCIICHHOT'O OBLIIO0 IIPUHATO PEUICHUC HCIIOJIb30BATh apXI/ITeKTypHHﬁ

narrepH MVVM.
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4 Peasusanus NpuJIoKeHUs

[lepen Tem kak HauaTh pa3pabarbiBaTh Hallle MNPUIIOKEHUE HEO0OXOIUMO
pazo0parThCs B apXUTEKTYpE U (PYHKIIMOHAJIE, KOTOPBIN Mbl XOTUM NOAy4nuTh. Hauném
M3y4eHUE JAHHBIX T€M C ONMucaHus (yHKIMOHAA, a OCIEe PACCMOTPUM CTPYKTYPY

MPHIIOKEHHUS.
4.1 Onucanue pyHKIMOHAIA

JlaHHas nmporpaMma J0JKHA UMETh CIEAYIOINE BO3MOXHOCTH:
— CO3/IaHME TIJICHIINCTA;

— YIQJIEHUE UICNINCTA;

— U3MEHEHHUE TPOMKOCTH BOCHIPOU3BOIMMON MY3bIKH;

— OCTaHOBKA/TIPOIOIKEHHE BOCTIPOM3BOAMMON MY3bIKH;

— Mepexo K MPEAbIIYLHIEMY U CIEAYIOIIEMY TPEKY;

— NEPEMEILIEHUE 110 BOCITPOU3BOAUMON MY3bIKE.

I[aHHI)IC BAapHWaHTbI UCIIOJIb30BaAHUA IIPCACTABJICHLI HA JUAI'paMMC Ha PUCYHKC 9.

M3meHeHne
Co3panue

TPOMKOCTH

OcraHoska/

....... ' includ i incl
NPOAOIKeHne : ' o ' RIS

include

include

Ynpasnexue
BOCMPON3BOAUMON
MYy3bIKOW

Ynpasnexue
nneunucTom

Mepexoa mexay
Tpekammu

MepemeuieHne
no
BOCNPON3BOAUMONA
My3blKe

include ! ! include
Monb3oBarens '

YaaneHnue

Pucynok 9 — UML—-nunarpamma BapuaHTOB UCIIOIB30BAHUS JJIs I10JIb30BATEIIA
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YroOb1 Oosiee TOUYHO MPOAHAIU3ZUPOBATH B3aWMOJEHCTBUE IOJIb30BATENS C
IIPUIOKEHUEM COCTABUM JUarpaMMBbl JESITEIbHOCTH, IIPEACTABICHHbBIE HA PUCYHKaX
10 - 12.

ITonb3oBarens HAYMHAET B3aUMOIEHCTBUE C IPWIOKECHUEM YEpe3 €0 3aIlyCK,
MOCJIE Yero MPUIIOKEHUE MPOBEPsET ObLT JIM 3aMMylLIeH TUICHIUCT paHblle U €CIH Ja,

TO BOCCTAHABIIMBAET TPEK U MNIEUIIUCT KOTOPBIA NPOUTPHIBAJICS paHblle (pUCYHOK 10).

[warpamma geaTensHOCTV Npu 3anycke
NPUNOXKEeHUA

Monb3oBarens Mpunoxexune ba3sa gaHHbIX

Oa

3anyckaet

Bbin nu 3anyueH
NeNUCT 40 3TOr

Y

npunoxexHue

MonyyeHne AaHHLIX 0

3anyueHHoM paHee
nnenunucTe u Tpeke

Mokasarb nycTon
nneep

| O—

N

Mokasatb nneep ¢
3anyweHHbIM TDEKOM

Pucynok 10 — UML—auarpamMmma AesiTeIbHOCTU MPU 3AIMYCKE MPUITOKEHUS

[Tocne nonp3oBareas MOXKET JTHMO0 B3auMOJeHCTBOBATH ¢ Tuieinucramu (Pucynku 11,

12) nnu ¢ TpeKOM KOTOPBIA BOCIIPOU3BOAUTCS B HACTOSALIMNA MOMEHT.
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Anarpamma AeATensHOCT ANA NpocMmoTpa
nnennucros

Monb3osatens MpunoxxeHue Basa aaHHbIX

OTKpbIBaeT MEHI0 Mpoeepka HanNuunA Aa n SETi?
nnennucros AaHHLIX B8 6aze ’

BbiBoa cnucka ¢
nneanucTramn

BbiBoa nycToro
cnucka

Pucynok 11 — UML—aunarpaMma aesTeIbHOCTH JI1 IPOCMOTpPA IUIEHIINCTOB

[narpamma aeaTensHOCTH Npu BuiGope
nneinucra

Monb3oeatens MpunoxexHue basa aaHHbIX

a
o Mposepka HanuuuA A
BeiGop nneinucra > DA aH:ux 8 6ase [laHHble ecTb?

npofﬁly@;w < BuiGop cnyyaiHoit |

BbiBog owmbkn <€

‘.

Pucynok 12 — UML—auarpamMmma qesiTeIbHOCTH MPHU BBIOOpE TUIeHINCTa
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4.2 Onucanue padboThl MPUJIOKEHUS

J1iist Toro uro6s1 HauaTh noJib3oBatbes 110 Tpedyercs yCTaHOBUTH U 3aITyCTUTh
ero Ha nmoaxojsuiei Bepcun Android, ganee NpUIOKEHHE MTPOBEPUT OB JIN 3aITyIIEH
KaKoh-m00 TUICHINCT paHee, €CM J1a, TO 3alpoCUT y 0a3bl JaHHBIX CIHCOK
IUIEMIMCTOB ¥ BOCIPOM3BOAMMYK) B TMOCIECOHUNA pa3 KOMIIO3ULUIO IS
BOCCTAHOBJIEHUSl Tmpenblaymeid ceccud. llocie monb3oBaress MOXET Hadarb
MOJIb30BAThCS TMPUIIOKEHUEM, a HWMEHHO BbIOMpATh IUICHJIMCTBI W YNPaBIATH
BOCITPOU3BOJIMMON MY3BIKOM.

Bce nelicTBusi, KOTOpbIE COBEPIIAET MOIb30BATENb, MPUIOKEHNE U 0a3a TaHHBIX
NOKa3aHbl Ha JMAarpaMMe TMOCJENOBATEIbHOCTH Ha pucyHke 13. ®duznueckoe

pacnojaokeHne KOMIIOHEHTOB CUCTEMbI M300pakeHO Ha pUCyHKe 14.

Monb3oBarens Mpunoxexue ba3sa gaHHbIX

3anycKk NPUNOXeHUs 3anpoc npeabiaywmMx AaHHbIX >

J
=
5
B
=
Q
-
@
s
@
o
3
=
=]
=
Y

€ OToGpaxeHue NNeHNMCTOoB ~~ ===~~~ =~~~ (€ lMepegaya AaHHbX =~~~ === ~"=======~~"
o R “OTOBPAKEHUE UIMEHEHUN =~~~ ===~ ===~~~

\
i OTNpasKa U3MeHeHi B nnennucTe i

B3aumopenCTBHE C NNeHNMCTOB———»| [ WM 3anpoc Apyroro nnednucta —————>|

€ "OTOGpaXKEeHUe USMEHEHUI =~~~ ==~~~ =~~~ (€ Mepegaya aaHHbC ===~~~ "= =========1
L b

3aKpbiTie npus > COXpaHeHue COCTORHuA—————————————>|

Pucynok 13 — UML—auarpamma nocineaoBaTeIbHOCTH MPUIIOKEHUS
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MoOunbHOE YCTPOHCTBO

OC Android

MNpunoxexue

Cyb[ SQLite

Ayavonneep

SQLite

basa
AaHHbIX

SQLite

Pucynoxk 14 — UML—auarpamma pa3BepThIBaHUS

4.3 OcHoBHas1 peaju3anus NMPUJI0KEHUS

Pa3 Obuta BeIOpana apxutektypa «MVVMy», To HaM HEOOXOmMMO pa3OUTh

ImporpamMmy Ha TPpHU OCHOBHBIX 6J'IOKa, a UMCHHO!

— Model;

— View;

— ViewModel.

B 01oke Model Haxonsrcst Bce laHHbIE, JOTUKA paOOThl ¢ 0a30¥ NaHHBIX IS

A0CTyIIa K OTUM JaHHBIM, a TAK>XKC pa60Ta C CCThIO I/IHTepHCT H TaK JaJce. I[aHHBIfI

caoi BkiroyaeT B ce0s Entities, DAO, Converters u Database.

brnok View otBeuaer 3a rpaduueckuii UHTEpQEHC NPUIOKEHUS, KOTOPBIM

B3anMOAEHCcTBYyeT ¢ OokoM ViewModel ncnosnb3ys MoaAnucKku Ha U3MEHEHUS U BHI30B

MeTonoB. B nanHoM cnoe HaxonsaTces Activity u Adapter.

[Tocnequuii  OJIOK CONEPKUT BCHO OU3HEC-JIOTHKY,

a TarKXk€ ABJIACTCA

npocnoiikoil Mmexxay Model u View, 6maronapst ueMy Mbl MOXKEM JIETKO MEHSTh Kak

View, Tak 1 Model.

Jlanee paccMOTpUM KaXK/IbIi OJIOK Ha pUMeEpE.
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4.3.1 banox Model

B nmamHOM Onoke wumeercs OONbIIOE KOIMYECTBO (haililoB, a HMMEHHO:
IntListConverter, UriConverter, PlaylistEntity, AppDatabase, AudioFileDAO,
PlayListDao, AudioFile, PlayList u PlayListWithAudioFiles. Bospmém s

pPaccMOTPEeHHUS 110 OAHOMY (haliiTy U3 KaXKIOW TPYTIIbI.

class UriConverter {
@TypeConverter
fun fromUri (uri: Uri?): String? {
return uri?.toString()

@TypeConverter
fun toUri (uriString: String?): Uri? {
return uriString?.let { Uri.parse(it) }

}

Kak mb1 Buanm knacc UriConverter umeet na merona fromUri u toUrl, nepBbiit
METO/I KOHBEPTHPYET Uri B string, a BTOpOl METO KOHBEPTHpPYeET string B uri. Takum
o0pa3oM MBI MOXEM MOHATh, YTO rpynma kiaccoB Converters HeoOXxoauma amst
KOHBEPTAIMH OJHUX TUIOB JAaHHBIX B Apyrue. Tak e MOKHO 3aMETHTh aHHOTAIlUU
@TypeConverter, oHu HeoOXoguMbl OuOIMOTEKE Room I aBTOMAaTUYECKOTO

MCIOJIb30BaHMS IaHHBIX KOHBEPTEPOB MpHU padoTe ¢ 6a30ii JaHHBIX.

@Entity(tableName = "playlists")
data class PlayListEntity (
@PrimaryKey (autoGenerate = true) val id: Long = O,
val title: String,
val nowPlaying: Int,
val queue: List<Long>

Knacc PlayListEntity sBnsiercs kiiaccom onucanus Tabnuisl B 6a3e qaHHbix. [1o
anHoTtauuu (@Entity Room ompenesnsert, 4To 3TO Kjlacc OMUCaHUs TaOIUIIbl, €CJIU Mbl
XOTUM YTO-ObI Ha3BaHHUE TAOIHUIIBI OTIANYATIOCH OT Ha3BaHMS KJ1acca, TO MbI, KaK BUJIHO
Ha 3TOM MPUMEPE, UCTIOIB3yeM apryMeHT tableName y aHHOTalluu ¥ MPOMKCHIBAEM B
Hero HazBaHue Tabnuibl. AHHOTarus (@PrimaryKey(autoGenerate = true) coob1aer
o6ubmotexke Room, uro mone id OygeT MCHONB30BATHCA B KAau€CTBE YHUKAJIHLHOTO

uAeHTUUKATOpa ISl KaKAOM 3amucu B Talnuie, aprfyMeHT autoGenerate =
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t rue ykasblBaeT, UTo 3HaueHue aJs 1d OyaeT aBToMaTH4eCcKH reHeprupoBarbcsi Room

IIpu I[O63.BJ'I€HI/II/I HOBOM 3aIHCH.

data class PlayListWithAudioFiles (
@Embedded val playListEntity: PlayListEntity,

@Relation (
parentColumn = "id",
entityColumn = "playlistId"

)

val audioFiles: List<AudioFile>

JlaHHbIN KJacc XoTh W He saBnsiercs Entity, HO Bc€ paBHO KpaifHe Ba)KeH MpHU
pabote ¢ 6a30i JAaHHBIX, TaK KaK CONEPKUT B ceOe OTHOIIEHHE "OJUH KO MHOTUM"
Mexay cymHocteio Tuiednucta (PlayListEntity) u  couckom — aynuodaiinos
(AudioFile). Knacc ncmonp3yer anHoTanuu u3 6mbamorekn Room mist CBSI3bIBaHUS
JAHHBIX W3 JBYX TaOnuil B 0a3e naHHbIX. AHHoTamus (@Embedded ykaseiBaet, uto
00bekT playListEntity 6ynet Bctpoen B kinace PlayListWithAudioFiles kak coctaBHoe
noJsie. AHHoTanus (@Relation yka3piBaeT kakue CTOJIONBI Oa3bl JaHHBIX UCIIOIL30BATh
JUIs oTipeziesieHust oTHoleHusl. Tak apryMmeHT parentColumn = "id" yka3pIBaeT 4TO MbI
UCTob3yeM cTobell id B ponuTeIbCKOM TabnuLe s CBsI3M, a apryMeHT entityColumn
_n

playlistld" yka3piBaeT u3 Kakoro cToJIOIla JOYEpHUM TaOMUIBI OpaTh BHEIITHHUI

KIJIIOY JJI1 CO3daHUuA OTHOILICHUH.

@Dao

interface PlayListDao {
@Insert (onConflict = OnConflictStrategy.REPLACE)
suspend fun insert (playlList: PlayListEntity): Long

@belete

suspend fun delete(playlList: PlayListEntity)
@Transaction

@Query ("SELECT * FROM playlists WHERE id = :id")
suspend fun getPlayList (id: Long): PlayListEntity?
@Transaction

@Query ("SELECT * FROM playlists")

suspend fun getAllPlayLists(): List<PlayListEntity>
@Transaction

@Query ("SELECT * FROM playlists WHERE id = :id")

suspend fun getPlayListWithAudioFiles (id: Long):
PlayListWithAudioFiles?
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@Query ("UPDATE playlists SET nowPlaying = :nowPlaying WHERE
id = :id"™)
suspend fun updateNowPlaying(id: Long, nowPlaying: Int)

@Query ("UPDATE playlists SET queue = :queue WHERE id = :id")
suspend fun updateQueue (id: Long, gqueue: List<Long>)

DAO (aiiner sBisttorcst uHTepdeiricaMu Tak Kak Room crenepupyer ux
CaMOCTOSITEJIbHO OCHOBBIBASICh HA @aHHOTALUAX U TUIIAX KOTOPbIE TOJKEH IPUHUMATh
U BO3Bpalarh Metoa. AuHoTauus (@Dao nomeuaet qaHHbli uHTepdeiic kak Dao s
Room, anHorauuu @Delete u @Insert yka3pIBarOT 4TO JaHHBIE METOJbI JOJKHBI
yAQJIATh U BCTAaBJIATH JlaHHblEe B Tabnuiy, a (@Transaction yka3bIBaeT Ha TO, YTO
JaHHBIA MeToJ OyzeT 00epHYT B TpaH3akUWio0. AHHOTauusg @Query mo3BoJIIeT HaM

IMPOIMUCBIBATDH 3aIIPOCHI K Oaze JaHHBIX CaAMOCTOATCIIBHO.

@Database (entities = [AudioFile::class, PlayListEntity::class],
version = 1)
@TypeConverters (IntListConverter::class, UriConverter::class)
abstract class AppDatabase : RoomDatabase () {

abstract fun audioFileDao(): AudioFileDao

abstract fun playListDao(): PlayListDao

companion object {
@Volatile private var INSTANCE: AppDatabase? = null

fun getDatabase (context: Context) : AppDatabase {
return INSTANCE ?: synchronized(this) {

val instance = Room.databaseBuilder (
context.applicationContext,
AppDatabase::class.java,
"app database"

) ~build ()

INSTANCE = instance

instance

JlaHHBIN Kjacc HEOOXOonuUM JUis co3faHusi 0a3bl JAHHBIX C HCIIOJIb30BAHUEM
oubnuorekn Room. AnHotanus @Database yka3zpiBaer Room, 4To 3TO Kjiacc 0asbl
JaHHBIHA W B  aprymeHTtax npuHumaer entities =  [AudioFile::class,

PlayListEntity::class], KOTOpbIii MMOKa3bIBaET Kakue TAONUIIbI JOJDKHBI OBITH B 0ase,
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version = 1, yka3piBaeT BepcU0 0a3pl I  MHUTpanuid. AHHOTAIUs
@TypeConverters(IntListConverter::class,  UriConverter::class)  ciayxur s
yKa3aHHs KJIaCCOB KOHBEPTEPOB IS KOHBEPTALMU TUIOB ¢ KoTopeiMu SQLite He
MOXKET paboTaTh Ha npsmyro. abstract fun audioFileDao(): AudioFileDao u abstract
fun playListDao(): PlayListDao metonst mist momyuenuss DAO ¢ kotopbimMu Oyner
paboats 6a3a manHbIX. Companion object Hy>KeH JyIsl IOJy4eHUs Haile 0a3bl JTaHHBIX
B KOJIC.

4.3.2 biok View

B nanHOM Onoke HaxomaTcs (ailiibl pa3METKHA YKPAHOB M AJIEMEHTOB, a TAK)Ke
kiaccel  Adapter u  Activity. B Hamem cnydae wumeercsa: PlaylistAdapter,
AudioControl Activity, audio_control.xml u playlist_item.xml. PaccmoTpu 311 daitnsl
nojipoOHee.

Pa3bepém  kmacc  PlaylistAdapter moapobno, dro ©Obl B  Kiacc

AudioControl Activity pa3oOpaTh TOIHKO METOJbI 3TAMOB KU3HEHHTO ITUKJIA.

class PlaylistAdapter (
private val viewModel: AudioControlViewModel
) : RecyclerView.Adapter<PlaylistAdapter.PlaylistViewHolder> () {

private var playlists: List<PlayListEntity> = emptylList ()

fun setPlaylists(playlists: List<PlayListEntity>) {
this.playlists = playlists
notifyDataSetChanged()

}

override fun onCreateViewHolder (parent: ViewGroup, viewType:
Int): PlaylistViewHolder {
val binding =
PlaylistItemBinding.inflate (LayoutInflater.from(parent.context),
parent, false)
return PlaylistViewHolder (binding)
}

override fun onBindViewHolder (holder: PlaylistViewHolder,
position: Int) {
val playlist = playlists[position]
holder.bind(playlist)
}

override fun getItemCount(): Int {
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return playlists.size

}

inner class PlaylistViewHolder (private val binding:
PlaylistItemBinding) : RecyclerView.ViewHolder (binding.root) {

fun bind(playlist: PlayListEntity) {
binding.playlistTitle.text = playlist.title

binding.root.setOnClickListener {
viewModel.onPlaylistClick (playlist)
}

binding.deleteButton.setOnClickListener ({

showDeleteConfirmationDialog (binding.root.context, playlist)
}
}

private fun showDeleteConfirmationDialog (context:
Context, playlist: PlayListEntity) {
AlertDialog.Builder (context)
.setTitle(R.string.delete playlist)

.setMessage (R.string.delete playlist confirmation)
.setPositiveButton (R.string.delete) { , ->

viewModel .deletePlayList (playlist)
}

.setNegativeButton (R.string.cancel, null)
.show ()

JlaHHBI ~ ajmanTep CBSA3bIBACT JaHHbIE M3  CIUCKAa IUICHIMCTOB  C
MoJb30BaTeNbckuM — uHTepdeiicom. Meron  setPlayLists oOHOBisieT cmucok
IUICHJINCTOB M TOBOPUT aAanTepy O HEOOXOAMMOCTH OOHOBUTH TIpaduuecKuit
untepdeiic. Korga agantep y3HaéT o HE0OXOAMMOCTH OOHOBUTH HHTep(deiic, To
BbI3bIBaeT Meton onBindViewHolder kotoperit Obu1 nepeonpenenés Hamu. JlaHHbIN
METOJl BBI3bIBACT MeToA bind mojkiacca, KOTOPHIA, B CBOIO OYepenb, HCIOIb3Ys
MexaHu3M viewBinding BcTaBiisieT TEKCT B TEKCTOBOE I0JIE U BEIIAET CIylIaTeseil Ha
kHonku. [l pabotel viewBinding HyxHO BKIt0unTh ero B ¢aiiie build.gradle.kts na

YPOBHE MOAYJIS CIEAYIOIIHUM 00pa3oM:
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buildFeatures {
viewBinding = true

}
N3 xmacca AudioControlView Bo3pbMEM i MpUMeEpa TOJIBKO OJWH METOJ

KHM3HCHHOI'O IIMKJIa, a MMCHHO onCreate.

override fun onCreate(savedInstanceState: Bundle?) {
super.onCreate (savedInstanceState)

binding = DataBindingUtil.setContentView (this,
R.layout.audio control)

binding.viewModel = viewModel

binding.lifecycleOwner = this

binding.menuButton.setOnClickListener {
binding.drawerLayout.open ()

}

binding.addPlaylistButton.setOnClickListener {
selectFolderLauncher.launch (null)

}

val adapter = PlaylistAdapter (viewModel)

binding.playlistRecyclerView.layoutManager =
LinearLayoutManager (this)

binding.playlistRecyclerView.adapter = adapter
viewModel.playlists.observe (this, Observer { playlists -

adapter.setPlaylists(playlists)
})

viewModel.trackImage.observe (this, Observer { image->
if (image == null) {

binding.audioImage.setImageResource (R.drawable.ic audio image pl
aceholder)

}

else({
Glide.with (this)
.load (image)
.into (binding.audioImage)

)
}

Metoapl KU3HEHHOTO LMKJIA 3a4acTyl0 HAYMHAIOTCS OAMHAKOBO, C BBI30OBA
MeTO/a CyTepKiacca Juisi BHIIOJHEHHs 0a30BOi JTOTHKH. [lanee Mbl BUUM YCTaHOBKY
COACPKUMOTO aKTUBHOCTHU C MPUBSA3KON JaHHBIN HUCIONB3Ys Mexanu3M DataBinding.

3akaHuYMBaeM [EPBUYHYI0 HACTpOilKy ycTaHoBKoiW viewModel u Bnazenbua
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’KU3HEHOTO MUKJIa. [IJiss paboThl KHOIIOK €CTh JIBA MEXaHM3Ma YCTaHOBKH JEHCTBUMN 110
HaXKaTHIO, B TAHHBI MOMEHT MBI PAaCCMOTPHUM TOJILKO OJIMH:
binding.buttonld.setOnClickListener {func()}.

Meton setOnClickListener mpuHMMaeT Ha BXOA WKW MeTon, wiu lambda-
(GYHKITHIO, KOTOPYIO OyZeT BBI3BIBATH MPU HAXKATUW HA JAHHYIO KHOMKY. Jlanee MbI
MOXKEM BUETh CO37[aHUE U YCTAHOBKY aJlanTepa i CucKa mieiaucToB. [locneqaum
UIYyT YCTAaHOBKM HabOmrogaresneit 3a LiveData<> B viewModel:

viewModel.variableName.observe(this, Observer { it — func(it)})

Kak MBI MOXXeM 3aMETUTh yCTaHOBKa HaOJIOAaTelis 3a IEPEMEHHOH O4YeHb
MOX0)KE Ha YCTAaHOBKY HaOJFOIATEls 32 HaXKaTHEM Ha KHOIIKY, TOJIBKO MCIOJb3YEeTCs
MeTon observe W Kak C HaKaTUeM Ha KHOIKY 9TO HE EIWHCTBEHHBIH CIOCO0
yCTaHOBUTH HaOJIOMATEIS.

Teneps paccmoTpu HEOOBITYIO YacTh (aitna audio control.xml:

<data>
<variable
name="viewModel"
type="com.example.shuffleit.viewModels.AudioControlViewModel" />
</data>

<ImageButton
android:id="@+1id/volumeDownButton"
android:layout width="64dp"
android:layout height="64dp"
android:layout below="@id/playPauseButton"
android:layout centerHorizontal="true"
android:layout marginTop="1l6dp"
android:background="@drawable/ic minus"
android:onClick="@{ () ->
viewModel.volumeDown () }" />

<TextView

id="@+id/timeNow"

layout width="wrap content"

layout height="wrap content"
android:layout alignParentStart="true"
android:layout alignParentBottom="true"
android:layout marginStart="10dp"
android:layout marginBottom="32dp"
android:text="@{viewModel.currentTimeString}"

android:
android:
android:

/>
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31ech Mbl MOKEM YBUJETh €III€ [0 OJJHOMY CIOCO0y YCTaHOBKH HalItonarese
O KOTOpBIX TOBOPHJIOCH paHee, a HMMEHHO CHayajla HaM HEOOXOIMMO CO3/1aTh
nepeMeHHy1o B .xml (aitne ucnonb3ys teru data u variable u y»xe mocie Mbl MOXKEM B
nonie android:onClick Tera button u android:text Tera textview ycTaHOBUTH JIMOO
KaKOM TEKCT MUCaTh, TUOO0 KaKOi METOJ BbI3bIBAThH NP HAXKATUM HA KHOMKY. JlaHHBIN
crocob Tpedyer mexanusma dataBinding, KoToOpbli MOXHO BKIIOUUTH B (haiiie

build.gradle.kts Ha ypoBHE MOAYISI CIIEAYIOIIMM 00Pa30M:

buildFeatures {
dataBinding = true

}
4.3.3 bnok ViewModel

OTO MOCIEAHMN, HO HE MO 3HAYEHHIO, OJIOK KOTOPBIN OyaeM paccMaTpHUBarth.
ViewModel comepxut B cebe BCIO OM3HEC-TIOTUKY MPHUIIOKEHUS, @ TAK)KE CBSI3bIBACT
nanubie U3 Model ¢ rpaduyeckum otobpaxkeHueM B View. B npoekre aynuorieepa

conepxkutcs paitn AudioControlViewModel, wacTit KOTOPOTO MBI PACCMOTPUM J1aJiee:

private val sharedPreferences = application.getSharedPreferences
("LastPlayedPlayList", Context.MODE PRIVATE)

private val database =

AppDatabase.getDatabase (application.applicationContext)
private val playlListDao = database.playListDao ()

private val audioFileDao = database.audioFileDao ()

private var audioManager: AudioManager =
application.getSystemService (Context.AUDIO SERVICE) as
AudioManager

private var playlists = MutableLiveData (getAllPlayLists())
val playlists: LiveData<ArrayList<PlayListEntity>> get() =
_playlists

3nmech MBI MOXKEM BHJETh ToiydeHue jaoctyma k  shared preferences

NPUIOKEHUS, TOCTyIa K 0a3e NaHHBIX, a Takke co3nanue LiveData nepeMeHHBIX.

_trackLen.value = 0

_currentTime.value = 0

_playlists.value?.addAll (getAllPlayLists())

val playlistId sharedPreferences.getLong ("PlaylistId", -1)

val nowPlaying = sharedPreferences.getInt ("nowPlaying", -1)
val currentTime = sharedPreferences.getInt ("currentTime",0)
if (playlistId.toInt() != -1) {

viewModelScope.launch {
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val retrievedPlaylist = getPlayList(playlistId)
retrievedPlaylist?.let {
playlist = it
if (nowPlaying != -1) {
playlist.setNowPlaying (nowPlaying)
initMediaPlayer (playlist.getAudio() .path)
if (currentTime != 0) {
mediaPlayer?.seekTo (currentTime)
updateCurrentTime ()

2TO0T KOA 3aIllyCKacTCsa IIPpH CO3JaHHMHM AKTHUBHOCTH W IIPOBEPACT shared

preferences 1 6azy JaHHBIX Ha HAJIMYKME JAHHBIX O IPEABIAYIICH CECCHUM.

fun onStop () {
val editor = sharedPreferences.edit ()
if(::playlist.isInitialized) {
editor.putlLong ("PlaylistId", playlist.id)
editor.apply ()
editor.putInt ("nowPlaying",
playlist.getNowPlaying())
editor.apply()
editor.putlInt ("currentTime",
mediaPlayer!!.currentPosition)
editor.apply ()
updateQueue (playlist.id, playlist.getQueue())
}
mediaPlayer?.release ()
handler.removeCallbacks (updateCurrentTimeRunnable)

}
JIaHHBI METON BBI3BIBAECTCA NPU NPEKpalIeHUH pPabOThl MNPUIIOKEHUS U

COXpaHseT TEeKyIyIo ceccuio B shared preferences u 0a3y JaHHBIX AJIS TOCIETYOIIETO

BOCCTAHOBJICHUS.

fun addPlaylist(uri: Uri, name: String) {
viewModelScope.launch {
val newPlaylistEntity = PlayListEntity (
title = name,
nowPlaying = O,
queue = emptyList ()
)

val playlistId =
playlListDao.insert (newPlaylistEntity)
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val audioFiles =
Utils.getAudioFilesFromUri (application.applicationContext, uri,
playlistId)
val audioFileIds:ArrayList<Long> = arrayListOf ()
audioFiles.forEach { audioFile ->
audioFileIds.add (audioFileDao.insert (audioFile))

}
val queue = shuffle(audioFileIds)
updateQueue (playlistId, queue)

_playlists.value?.add(playListDao.getPlayList (playlistId)!!)
_playlists.value = playlists.value
}
}

MeTton co3maHus IJICHINMCTA, CHadaja co34aéT IUICHJIMCT B 0a3e JaHHBIX JJIA
NoJIy4deHus ero id, mocje 4ero coxXpaHseT BCE IMyTU TPEKOB B 0a3y JaHHBIX U CO3AET
o4epeb TPEKOB JJIs TOCIETYIOIETO BOCTIPOU3BEICHHUS, @ TAKKE OOHOBIISICT 3HAUCHUE
LiveData mnepemennoit playlist misi u3MeHeHHUs] CIIMCKa B I0JIb30BaTEIHLCKOM
uHTepdeiice.

4.3.4 BcriomoraTeibHBIE KJIACChI

Taxke B HalmieM IPOEKTe HUMEIOTCS BCIIOMOTATeNbHbIC (halabl KOTOPBIC
COZIEPKAaT KOHCTAHTHI WJIM METOABI KOTOPHIE MOTYT OBITh BBI3BAHBI B JTIOOOM MECTE

IPOrPaMMBbI:

class Const {
companion object Requests/{
val REQUEST CODE OPEN DOCUMENT TREE = 1
}

Knacc koHCTaHT COACPIKUT B cebe PAa3JIMYHBIC KOHCTAHTBI, AJIs1 TOIO 4TO ObI B

KOIOC HE OBLIO «Marn4eCcKuX YKcelDy

class Utils {
companion object {

fun intToTime (time: Int): String {
var hours = (time/3600) .toString()
var mins = (time/60).toString()
var secs = (time%60).toString () .padStart(2, '0")
if (hours!="0") {
mins = mins.padStart(2, '0'")
return "Shours: Smins : S$Ssecs"
}
return "Smins : S$secs"
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fun getAudioFilesFromUri (context: Context, uri: Uri,
playlistId:Long) : List<AudioFile> {
val audioFiles = mutablelistOf<AudioFile> ()
val docUri =
DocumentsContract.buildDocumentUriUsingTree (uri,
DocumentsContract.getTreeDocumentId (uri))
collectAudioFiles (context, docUri, audioFiles,
playlistId)
return audioFiles
}
private fun collectAudioFiles (context: Context, uri: Uri,
audioFiles: MutablelList<AudioFile>, playlistId:Long) {
val childrenUri =
DocumentsContract.buildChildDocumentsUriUsingTree (uri,
DocumentsContract.getDocumentId (uri))
val cursor: Cursor? =
context.contentResolver.query (childrenUri, arrayOf (
DocumentsContract.Document.COLUMN DOCUMENT ID,
DocumentsContract.Document.COLUMN DISPLAY NAME,
DocumentsContract.Document.COLUMN MIME TYPE,
DocumentsContract.Document.COLUMN SIZE
), null, null, null)

cursor?.use {
val idColumn =
cursor.getColumnIndexOrThrow (DocumentsContract.Document.COLUMN D
OCUMENT 1ID)
val mimeTypeColumn =

cursor.getColumnIndexOrThrow (DocumentsContract.Document.COLUMN M
IME TYPE)

while (cursor.moveToNext ()) {
val documentId = cursor.getString(idColumn)
val mimeType =
cursor.getString (mimeTypeColumn)

val documentUri =
DocumentsContract.buildDocumentUriUsingTree (uri, documentId)

if (mimeType ==
DocumentsContract.Document .MIME TYPE DIR) ({
collectAudioFiles (context, documentUri,
audioFiles, playlistId)
} else if (mimeType.startsWith ("audio/")) {
val audioFile = AudioFile(path =
documentUri, playlistId = playlistId)
audioFiles.add (audioFile)

}
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Knacc Utils comepxut B cebe pa3IUYHbIE BCIIOMOTATENIbHBIE METOMIBI,
HampuMep METOA TMepeBOla BPEMEHM W3 4YHCIa CeKyHJ B CTpPOKy (opmara
YY:MM:CC. Meton getAudioFilesFromUri monyuyaetr Uri manku u3 KOTOpPO#l Hauo
70CTaTh Bce ayauodaiiabl M PEKypCHBHO MPOXOAUT MO BCEMY JIEPEBY B MOMCKAaX
aynuodaiinoB. Uto Obl HE 3aITyTaThCs MOXKHO MOCMOTPETh HA JUarpaMmy KIJIacCOB

n300paxEHHYI0 Ha pUCyHKe 15.

Pucynok 15 — UML-/Inarpamma knaccos
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S TecrupoBanue

[locne peanuzanuu OCHOBHOTO (DyHKIMOHANA TPUIIOKEHUS HEOOXOIUMO
IPOBECTH TECTUPOBAHUE MPOAYKTA. ITal TECTUPOBAHUS TIO3BOJIIET BBISBUTH
KPUTHYECKHE POOIEMBbI U OIIHOKH B IIPOrpaMMe, YTO YIYUIIUT OIBIT MOJIb30BaTeNs
1 6€30MacHOCTh MPUJIOKEHHUS, TIOATOMY JAaHHBINA ATall SBJIAETCS BAXKHBIM 3TANlOM MpU
paspadotke I10.

B nanHOM myHKTE MBI MpPOBEAEM TECTUPOBAHME OCHOBHBIX (PYHKUIUH
NPUIOXKEHUS, TAKUX KaK:

— Co3nanue 1mienImcTa;

— Bei6op mieinucra;

— CoxpaHeHHE U BOCCTAHOBJIEHUE JaHHBIX CECCUU;

— [IepemoTka My3bIKH;

— M3mMeHenue rpoMKocTy;

— Ilepexon o Tpekam.
5.1 Co3nanue mieiiucra

Cozganue mnieisiucta BaXkKHash 4YacTh INPUIIOKEHHMS TaK Kak 0e3 3Toro
HEBO3MOXHO 3aIlyCTUTh TPEK Ha MpourpbiBaHue. i1 3TOro 3amycTuM NpUIoKEHHE,
OTKpOoeM OOKOBO€ HaBHTallMOHHOE MEHIO, HaxMmEéM Ha KHOmKy “Add playlist”,
BbIOEpEM MAIIKy, TPEKU B KOTOPOH OyleM HCIONb30BaTh B IUICHIMCTE, Ja€M JTOCTYIl
OPWIOKEHUIO K TMarke, BBOAMM Ha3BaHUE IUICHINCTa U TPOBEPSIEM €0
pabotocrnocoOHOCTh. Ha pucynke 16 Mbl BUIUM 3amyCK NPUIOKEHUs, HA pUcyHke 17
MOXEM BHJIETh OTKpBITHE OOKOBOIO HaBUTallMOHHOro MeHto. [locie Haxatus Ha
kHonKky “Add playlist” Mbl MOXeM BHUIETh OTKpPBIBIIEECS MEHIO BbIOOpA MarnKu Ha
pucynke 18. Ilocne BbIOOpa mamku Mbl BBOJAMM Ha3BaHHE, PUCYHOK 19 nmanee Ha
pucynke 20 MbI MOXEM BHJETh, YTO Hall IUICHIUCT MOSBWICI B OOKOBOM

HaBHUT'allTMOHHOM MCHIO. HpI/I Ha)KaTUM Ha IJICUIUCT MBI BHUAWM OTKPBIBIIYHOCA IICCHIO.
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Pucynoxk 17 — bokoBoe MeHI0
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11:12| 06 KB/ ® D 4 38l ED

2019 - X (The Best Of) =

> Llouna > Komnunaums > 2019 - X (The Best Of)

®ainsi 8 nanke “2019 - X (The Best Of)"

WUCNONb3OBATH 3TY MANKY

Pucynoxk 18 — Bei6op namnku

11:13|1 0,1 KB/c® A 4 3BTl all &4

Enter Playlist Name

lounal

CANCEL 0K

Pucynoxk 19 —BBoj Ha3BaHus
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Pucynoxk 20 — IIneinuct nogaBusics B CIUCKE IUICHIMCTOB

Pucynox 21 — [1neep roros k pabote
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5.2 BoccTaHOBJICHHE CECCUM

JUis  TpOBEpKH BOCCTAHOBJIEHUS CECCUM HAaM HEOOXOOUMO  3aKpbITh
NPWIOKEHHE, KOrJa KakoW-TH0O0 TMJICHIUCT BOCIPOM3BOAMICS, @ IMOCJIE OTKPBITH
MIPUIIOKECHHE.

Ha pucynke 22 Mbl BUJIUM COCTOSIHUE MPUIIOKEHUS O 3aKPBITUS.

11:38 |04 KB/c®@ (A & 8 Sl il ED £

Shuffle it

THE BEST OF

SINCE 2009

KonbiGeneHas

Pucynok 22 — Bo Bpemsi pabOoThI 3aKphIBa€M MPUITTIOKECHHE

Ha pucynke 23 Mbl BUAMM 4YTO MPU OTKPBITUM MPUIOKEHUS COCTOSHUU

IPEIbLIYIIEN CECCUU MOTHOCTBIO BOCCTAHOBIIEHO.
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byHKIMEH,

11:38|2,7KB/c® (1 B 38 il E 4

Shuffle it

THE BEST OF

SINCE 2009

KonbiGensHas

Pucynok 23 — OTKpbUIH NPUIIOKEHHE

5.3 YnpasJieHue BOCIPOU3BOAUMOM MY3bIKOI

VYrpagiieHre BOCIIPOU3BOAUMON MY3bIKOU IS TIJIEEPA SBIISIETCS KpaliHE BaXKHOM

KOTOpast

o0s13aHa paboTars. HeoOxomgmmo MIPOBEPUTH

OCTaHOBKA/TIPOJIOJKEHNE TPEKa, CMEHA TpeKa U U3MEHEHUE TPOMKOCTH.

Ha pucynke 24 u pucyHke 25 Mbl BUOUM YTO NPH HAXXKATUM HA KHOIKY

Play/Pause mnpurpeBaemblii TpeK OCTaHABIMBAETCS W MpoaonkaeT padory. Ha

pUCyHKax 26, 27 Mbl BUIUM IMEPEXO/bl HA CICAYIONIMNA W MPEIbIIYyIIUNA TPEKHU MPU

HaXXaTHU Ha COOTBCTCTBYIOIINUEC KHOIIKH.
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BoiuoBcKuiA Knys

PucyHok 24 — Tpek OCTaHOBJIEH

Bonuceckuin knys

Pucynok 25 — Tpek nponoikeH
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LiTypmya HeGeca

BoALOBCKNA KNy

Pucynok 27 — [Ipenpinynuii Tpek
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IPOMKOCTH Mbl 3aKOHYMJIM MPOBEPKY BCEX OCHOBHBIX (PYHKIIMI ayauoIieepa.

[IpoBepuB OCTaHOBKY/MIPOJOJIKEHUE TpEKa, CMEHYy TpeKa W H3MEHEHUe

5.4 BeiBOj

3aBepUIMB MPOBEPKY MPWIOKEHUS, ObLTH OOHApPYX EHbl U HCHPABICHBI

HCCKOJIBKO HpO6JICM. I[aHHBII\/'I 9Tall II03BOJINJI HAC CO31aTh Oonee OTKaBOYCTOﬁqHBOC

IMPUIIOKCHUC, YTO YJIYHIOWUT OIIBIT I1OJIb30BATCIIA.
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6 Be3onmacHOCTD KU3HENEATEIHLHOCTH

Hius  toro 4roObl  obecrmeynTh  OE30MACHOCTh  JKH3HENEATEIHHOCTH
IPOrPaMMUCTOB U MPOCTHIX JIFOJIEH YTO MPOBOAAT 32 KOMITBIOTEPOM MHOTO BpEMEHHU
OblT  pa3palboTaHbl pa3IUYHBIC HOPMATHUBBI W TIpaBWja JJsi oOecredeHus
0€30MacHOCTH 3a TEPCOHAIBHBIM KOMITBIOTEPOM M MOOWIJIBHBIMH yCTPOMCTBAMH.
[IpeneOpexkeHne MaHHBIMU TPaBWJIAMHA MOXKET BJI€Yb 3a COOOW HEraTWBHbBIC
MOCJICICTBUS KaK JJIs 370POBBS MTOJIB30BATENIS, TAK U JJISI €TO UMYIIIECTBA.

B 3TOM myHKTE paccMaTpuBarOTCsl OCHOBHBIC IPaBUIIa K HHCTPYKITUH IO paboTe

YeJI0BEKa C KOMIIBIOTEPOM W MOOWIIHHBIM TEJIE(HOHOM.
6.1 IlpaBuia u Ttexnuka 0esonacuocTu npu padore ¢ I[IK

I[Ipy B3aUMOAEUCTBUU C BBIYMCIUATEIBHOM TEXHUKOW YEIOBEK MOXKET
MOABEPraeTCs Pa3InuHbIMU BPEAHBIMU BO3CUCTBUAMU TAKUMU KAK:

— MOPAXKEHUE IEKTPUUECKUM TOKOM;

— 3JIEKTPOMArHUTHOE U3ITyYECHHUE;

— OIMMACHOCTh NOXKAapa;

— MOBBILLICHHBIA YPOBEHD LIyMa;

— MEXaHUYECKUE MOBPEKICHUS.

Jist Toro d4toObl YMEHBIIUTH BIMSHUE TpelOyercss coOmoaarb  psj
OTPENIEIICHHBIX ITPABUJL.

B nepByto odepens HEOOXOIUMO MOJIB30BATHCS TOJIBKO UCHPABHON TEXHUKOM,
3aMpelaeTcs MOab30BATHCS TEXHUKOM C BHEIIHUMHU MTOBPEXKIAECHUAMU. BaxxHO cnenuThb
34 TEXHUYECKMM COCTOSIHUEM II€PCOHAIBHOM DJJIEKTPOHHOW BBIYMCIUTEIBHON
MAaITMHBI U HEe OCTaBIISTh BKIIFOUEHHON 0€3 IprCcMoTpa.

Taxxke BakHYIO poJib UTpaeT mocaaka u mebdenb. Heobxomumo 003aBecTHCH
YPrOHOMUYHOW OPUCHOW MeOENbI0, KaK KPECIOM, TaK U KOMIBIOTEPHBIM CTOJIOM.

[IpaBunBHYI0 OCAJKY MOXHO MMOCMOTPETH Ha Pucynke
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TpeOyeTcs MepUOAUYECKU OTAbIXaTh OT padotel. [Ipm 8-uacoBoil cMeHe oOIIas
MPOJOJKUTENBHOCTD MEPEPHIBOB TOJKHA cOCTaBIATh OT 30 10 90 MunyT. Takxke s
npoUIaKTUKU 3a00JIEBaHUS IVIa3 U ONOPHO-JIBUraTelIbHOIO ammnapara pabOTHHUKY
CIIeyeT MPOBOJIUTH KOPOTKHE YIPAKHEHHs, HAILIEJICHHbIE HAa CHSTHS HArpy3ok ¢

COOCTBEHHOTO Tea.

TCJ'IC(I)OH, TO CJICAYCT TAKKC IIPOAHAJIN3UPOBATb U YYCCTb BCC IIpaBHJIa 0e30macHOCTH

YtoObl CHU3UTH KaK (PU3NYECKYI0, TaK U TICUXOJIOTMYECKYI0 Harpys3Ky

600 - 700 "

15°

680 - 800

Pucynok 28 IIpaBuibHas mocajka 3a KOMIbIOTEPOM

6.2 IIpaBuJia U TeXHUKA 0€30MIACHOCTH MPH padoTe CO

Tak Kak OCHOBHBIM YCTPOMCTBOM, rae OyaeT padoTars NpUIIOKEHUE, SBISETCS

cMapTdoHOM

1o 0OpAIICHUIO C HUM.
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He cnemyer mbITarbcsi BCKpbIBaTh, pa3dHparh WM  MOIUDUIIMPOBATH
YCTPOMCTBO CaMOCTOSITENbHO. Takke He CleayeT TMOABEprarh YCTPOMCTBO
(¢bu3MYecKUM Harpy3kam (pOHATh, cTHOaTh, OpocaTh, MPOTHIKATE) WM BO3ICHCTBUIO
OTHS WUJTU BOJIBI.

Ecnu MoOuipHOE WM 3apsiTHOE YCTPOMCTBO HEHCIPABHO HMCIOIB30BaTh €TI0
CTporo 3ampenieHo. Takke cleqyeT TMOJb30BarbCsi TOJBKO OPUTHMHAIBHBIMU
3apsAHBIMU YCTPOICTBAMU U aKCEeCCyapamH.

MoOunsHOE YCTPONCTBO MOCTOSHHO BBIICTSET PAIUOU3ITYUYCHHE, TTOITOMY B
Hessix Oe30MacHOCTM HE CTOMUT KIAcTh TelnedoH OJNM3KO K KU3HEHHO BAa)KHBIM
opraHam, a TaKXe IpPH Pa3roBOpe NEPUOAMYECKH MEHSTh MOJIOKEHHE cMmapTdoHa
OTHOCUTEIBHO TOJIOBbI. Takike HYXKHO YYUTBHIBATh, YTO JAHHBIX U Kauy€CTBEHHBIX

I/ICCJ'Ie,Z[OBaHI/Iﬁ OTHOCHTCIIBHO HaFY6HOFO BJIMAHUWA PAJUON3TTYUCHUS ITOKA YTO HET [7]
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MOXKHO CYHTATh YCIIENTHO pa3paboTaHHOe MoOmiIbHOe mpuiokeHne «Shuffleity,

IMOJIHOCTBIO COOTBETCTBYIOIICC 3adaHUIO. Takxe OBUIM BBINOJHCHBI ciaeayromue

Pe3ynbTratoM BBIMOJIHEHUS JAHHOW BBITYCKHOM KBalU(UKAIIMOHHONW pabOThI

3aJaqyu:

MOOWJIBHBIX YCTPOMCTB, HAMMCAHHOE HAa si3bIKe porpammupoBanus Kotlin. Takxe B
Xone pa3paboTku ObUTM TOMyYeHBI HaBBIKKM paboThl ¢ Room, Glide, databinding u
viewBinding. Takum oOpazoM pe3yapTaThl MOKa3aIMd, YTO MPUIOKEHHE MOTHOCTHIO

COOTBETCTBYCT BCCM IIOCTABJICHHBLIM 3ajgadaM, UMECT y,Z[O6HBII‘/’I MOJIb30BATEIbCKUM

3akJIIYeHue

— IOJIHBIM aHAJINU3 TEMBI U AHaJIOI'OB,

— BbIOOP HHCTPYMEHTOB pa3padoTKH;

— aHaAJIM3 apPXUTEKTYPbI pa3padaTbIBAEMOTO IPUIIOKECHHS,;

— HCTIOCPCACTBCHHAA pa3pa60TKa IMPHIIOKCHUA

— tectupoBanue [10.

B pesynbrare 6110 CO34aHO MOJTHOCTBHIO MPOTECTUPOBAHHOE MPUIIOKEHHE JITIS

uHTepdENC U BBITIOTHSIET CBOIO PabOTy KOPPEKTHO.

B nmepcrnekTtuBe MNpUIOKEHHE MOXHO OyIeT YIydlluThb, A00AaBHB MeJua-

yBEIOMJICHHE, HOBBIM (DYHKIIMOHAJ U 10pabO0TaB MOJb30BAaTENbCKUN HHTEPGEHC IS

6osee KoM()OPTHOTO UCITOIH30BAHUS CO CTOPOHBI MOJTH30BATEIICH.
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IIPUJIOKEHUE A

(O6s13arenpHOC)
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PlaylistWithAudioFiles.kt
package com.example.shuffleit.models

import androidx.room.Embedded

import androidx.room.Relation

import
com.example.shuffleit.data.database.entities.PlayListEntity

data class PlayListWithAudioFiles (
@Embedded val playListEntity: PlayListEntity,

@Relation (
parentColumn = "id",
entityColumn = "playlistId"

)

val audioFiles: List<AudioFile>
)
Playlist.kt
package com.example.shuffleit.models

data class PlaylList(val id:Long, val title:String, var
playlist:List<AudioFile>, private var nowPlaying:Int, private
var queue:List<Long>) {

fun getAudio () :AudioFile{
return getAudioFromQueue ()
}
private fun getAudioFromQueue () :AudioFile{
return playlist.filter { queue[nowPlaying] == it.id
}.first ()
}

fun getNowPlaying () : Int/{
return nowPlaying

fun setNowPlaying (nowPlaying: Int) {
this.nowPlaying = nowPlaying

fun getQueue () :List<Long>{
return queue

fun getNextAudio () :AudioFile({
if (nowPlaying+l == playlist.size) {
reloadQueue ()
nowPlaying = 0
return getAudioFromQueue ()

}

nowPlaying++
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return getAudioFromQueue ()

fun getPreviousAudio () :AudioFile({
if (nowPlaying == 0) {
reloadQueue ()

nowPlaying = 0

return getAudioFromQueue ()
}
nowPlaying--
return getAudioFromQueue ()

}

private fun reloadQueue () {
queue = queue.shuffled()
}
}
AudioControlVewModel.kt
package com.example.shuffleit.viewModels

import android.app.Application

import android.content.Context

import android.graphics.Bitmap

import android.graphics.BitmapFactory

import android.media.AudioManager

import android.media.MediaMetadataRetriever

import android.media.MediaPlayer

import android.os.Handler

import android.os.Looper

import androidx.lifecycle.AndroidViewModel

import androidx.lifecycle.MutablelLiveData

import com.example.shuffleit.models.PlayList

import com.example.shuffleit.Utils

import android.widget.SeekBar

import androidx.lifecycle.LiveData

import androidx.lifecycle.map

import android.net.Uri

import android.util.Log

import androidx.lifecycle.viewModelScope

import com.example.shuffleit.data.database.AppDatabase
import
com.example.shuffleit.data.database.entities.PlayListEntity
import com.example.shuffleit.models.AudioFile

import com.google.gson.Gson

import com.mikepenz.fastadapter.dsl.genericFastAdapter
import kotlinx.coroutines.CoroutineScope

import kotlinx.coroutines.Dispatchers

import kotlinx.coroutines.launch

import kotlinx.coroutines.runBlocking

import kotlinx.coroutines.withContext
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import java.io.File
import java.io.FileWriter
import java.io.IOException

class AudioControlViewModel (private val application:

Application) : AndroidViewModel (application) {
private val database =

AppDatabase.getDatabase (application.applicationContext)
private val playlListDao = database.playListDao ()
private val audioFileDaoc = database.audioFileDao ()

private var audioManager: AudioManager =
application.getSystemService (Context.AUDIO SERVICE) as
AudioManager

private var playlists = MutableLiveData (getAllPlayLists())
val playlists: LiveData<ArrayList<PlayListEntity>> get() =
_playlists

private val 1isPlaying = MutableLiveData<Boolean> () .apply {
value = false }
val isPlaying: MutableLiveData<Boolean> get() = isPlaying

private lateinit var playlist: PlayList
private val handler: Handler =

Handler (Looper.getMainLooper () )
private var mediaPlayer: MediaPlayer? = null

private val currentTime = MutableLiveData<Int> ()

val currentTime: LiveData<Int> get() = currentTime

val currentTimeString = currentTime.map {
Utils.intToTime (it) }

private val trackLen = MutableLiveData<Int> ()
val trackLen: LiveData<Int> get() = trackLen
val trackLenString = trackLen.map { Utils.intToTime (it) }

private val trackTitle = MutableLiveData<String> ()
val trackTitle: LiveData<String> get() = trackTitle

private val trackImage = MutableLiveData<Bitmap?> ()
val trackImage: LiveData<Bitmap?> get () = trackImage

private val sharedPreferences =
application.getSharedPreferences ("LastPlayedPlayList",
Context .MODE PRIVATE)

val seekBarChangelistener = object
SeekBar.OnSeekBarChangelListener {
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override fun onProgressChanged (seekBar: SeekBar,

progress: Int, fromUser: Boolean) {

}

if (fromUser) {
seekTo (progress)

}

override fun onStartTrackingTouch (seekBar: SeekBar) {
startChangeSeekBar ()
}

override fun onStopTrackingTouch (seekBar: SeekBar) {

stopChangeSeekBar ()
seekTo (seekBar.progress)

init {

-1)

-1)

_trackLen.value = 0
_currentTime.value = 0

_playlists.value?.addAll (getAllPlayLists())

val playlistId = sharedPreferences.getLong("PlaylistId",

val nowPlaying = sharedPreferences.getInt ("nowPlaying",

val currentTime =

sharedPreferences.getInt ("currentTime", 0)

if (playlistId.toInt() !'= -1) {
viewModelScope.launch {
val retrievedPlaylist = getPlayList(playlistId)
retrievedPlaylist?.let {
playlist = it
if (nowPlaying != -1) {
playlist.setNowPlaying (nowPlaying)

initMediaPlayer (playlist.getAudio () .path)

if (currentTime != 0) {
mediaPlayer?.seekTo (currentTime)

updateCurrentTime ()

}

fun onPlaylistClick(playlist: PlayListEntity) {

selectPlaylist (playlist)
}
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fun initMediaPlayer (audioFile: Uri) {
mediaPlayer?.release ()
mediaPlayer = MediaPlayer () .apply {
setDataSource (application.applicationContext,
audioFile)
setAudioStreamType (AudioManager.STREAM MUSIC)
prepare ()
setOnPreparedListener
_trackLen.value = it.duration / 1000
}
setOnCompletionListener {
nextTrack ()
}
}
retrieveMetadata (audioFile)

}

private fun retrieveMetadata (uri: Uri) {
CoroutineScope (Dispatchers.IO) .launch {
val retriever = MediaMetadataRetriever ()

retriever.setDataSource (getApplication<Application> () .applicatio
nContext, uri)

val title =
retriever.extractMetadata (MediaMetadataRetriever .METADATA KEY TI
TLE)

val albumArt = retriever.embeddedPicture

retriever.release ()

withContext (Dispatchers.Main) {
_trackTitle.value = title ?: "Unknown"
_trackImage.value = albumArt?.let{
BitmapFactory.decodeByteArray(it, 0, it.size) }
}
}
}

fun selectPlaylist(playListEntity: PlayListEntity) {
if(::playlist.isInitialized) {
updateQueue (playlist.id, playlist.getQueue())
}
viewModelScope.launch {
playlist = getPlaylList(playListEntity.id)!!
initMediaPlayer (playlist.getAudio () .path)

}

fun playPause () {
if ( _isPlaying.value == true) {
stop ()
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} else {
play()

}

private fun play () {
updateCurrentTime ()
mediaPlayer?.start ()
_isPlaying.value = true

}

private fun stop () {
handler.removeCallbacks (updateCurrentTimeRunnable)
mediaPlayer?.pause ()
_isPlaying.value = false

}

fun volumeUp () {
audioManager.adjustVolume (AudioManager.ADJUST RAISE,
AudioManager.FLAG_PLAY_SOUND)
}

fun volumeDown () {
audioManager.adjustVolume (AudioManager .ADJUST LOWER,
AudioManager.FLAG_PLAY_SOUND)
}

fun nextTrack() {
initMediaPlayer (playlist.getNextAudio () .path)

play()

fun previousTrack ()
initMediaPlayer
play ()

{
(playlist.getPreviousAudio () .path)

fun seekTo(seekTo: Int) {
mediaPlayer?.seekTo (seekTo * 1000)
updateCurrentTime ()

fun startChangeSeekBar () {
handler.removeCallbacks (updateCurrentTimeRunnable)

fun stopChangeSeekBar () {
handler.removeCallbacks (updateCurrentTimeRunnable)
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private fun updateCurrentTime () {

_currentTime.value = (mediaPlayer?.currentPosition ?: 0)
/ 1000
handler.postDelayed (updateCurrentTimeRunnable, 1000)
}
private val updateCurrentTimeRunnable = object : Runnable {

override fun run() {
updateCurrentTime ()

}

fun addPlaylist (uri: Uri, name: String) {
viewModelScope.launch {
val newPlaylistEntity = PlayListEntity (
title = name,
nowPlaying = 0,
queue = emptyList ()
)

val playlistId =
playlListDao.insert (newPlaylistEntity)
val audioFiles =
Utils.getAudioFilesFromUri (application.applicationContext, uri,
playlistId)
val audioFilelds:ArrayList<Long> = arrayListOf ()
audioFiles.forEach { audioFile ->
audioFileIds.add (audioFileDao.insert (audioFile))
}
val queue = shuffle(audioFilelIds)
updateQueue (playlistId, queue)

_playlists.value?.add(playListDao.getPlayList (playlistId)!!)
_playlists.value = playlists.value
}
}

private fun shuffle(audioFileIds : List<Long>): List<Long>{
val queue = audioFilelds.shuffled()
return queue

}

fun insertPlayList (playList: PlayList) {

val playListEntity = PlayListEntity(
title = playlList.title,
nowPlaying = playList.getNowPlaying(),
queue = playList.getQueue ()

)

viewModelScope.launch {
playListDao.insert (playListEntity)
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playList.playlist.forEach { audioFile ->
audioFileDao.insert (AudioFile (path =
audioFile.path, playlistId = playListEntity.id))
}
}
}

fun deletePlaylist(playListEntity: PlayListEntity) {
viewModelScope.launch ({
playListDao.delete (playListEntity)

if(playlist.id == playListEntity.id) {
mediaPlayer?.release ()
mediaPlayer = null
_trackTitle.value = ""
_trackImage.value =
_trackLen.value = 0

}

val updatedPlaylists = withContext (Dispatchers.IO) {
playListDao.getAl1lPlayLists ()

}

_playlists.value = updatedPlaylists as

ArrayList<PlayListEntity>
}
}

fun getAllPlaylists(): ArrayList<PlayListEntity> {
var playlLists = arrayListOf<PlayListEntity> ()
viewModelScope.launch {
playLists.addAll (playListDao.getAllPlayLists())
}
return playLists

}

suspend fun getPlayList (id: Long): PlayList? {
val playListWithAudioFiles =
playlListDao.getPlayListWithAudioFiles (id)
return playListWithAudioFiles?.let {
val audioFiles = it.audioFiles
PlayList (it.playListEntity.id,
it.playListEntity.title, audioFiles,
it.playListEntity.nowPlaying, it.playListEntity.queue)
}
}

fun updateNowPlaying (id: Long, nowPlaying: Int) {
viewModelScope.launch {
playListDao.updateNowPlaying (id, nowPlaying)
}
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fun updateQueue (id: Long, queue: List<Long>) {
viewModelScope.launch {
playListDao.updateQueue (id, queue)
}

fun getAudioFile(id: Long): LiveData<AudioFile?> {
val audioFile = MutableliveData<AudioFile?> ()
viewModelScope.launch {
audioFile.postValue (audioFileDao.getAudioFile (id))
}

return audioFile

fun onStop () {
val editor = sharedPreferences.edit ()
if(::playlist.isInitialized) {
editor.putlLong ("PlaylistId", playlist.id)
editor.apply ()
editor.putlInt ("nowPlaying",
playlist.getNowPlaying())
editor.apply ()
editor.putlInt ("currentTime",
mediaPlayer!!.currentPosition)
editor.apply ()
updateQueue (playlist.id, playlist.getQueue())
}
mediaPlayer?.release ()
handler.removeCallbacks (updateCurrentTimeRunnable)
}
}
AudioControlView.kt
package com.example.shuffleit.views

import android.annotation.SuppressLint

import android.content.Intent

import android.net.Uri

import android.os.Bundle

import android.util.Log

import android.widget.EditText

import androidx.activity.result.contract.ActivityResultContracts
import androidx.activity.viewModels

import androidx.appcompat.app.AlertDialog
import androidx.appcompat.app.AppCompatActivity
import androidx.databinding.DataBindingUtil
import androidx.lifecycle.Observer
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import androidx.recyclerview.widget.LinearLayoutManager
import com.bumptech.glide.Glide

import com.example.shuffleit.R

import com.example.shuffleit.adapters.PlaylistAdapter

import com.example.shuffleit.databinding.AudioControlBinding
import com.example.shuffleit.viewModels.AudioControlViewModel

class AudioControlView: AppCompatActivity () |
private lateinit var binding: AudioControlBinding
private val viewModel: AudioControlViewModel by viewModels ()

private val selectFolderLauncher =
registerForActivityResult (
ActivityResultContracts.OpenDocumentTree ()
) { uri: Uri? ->
uri?.let {
contentResolver.takePersistableUriPermission (
it,
Intent.FLAG GRANT READ URI PERMISSION or
Intent.FLAG GRANT WRITE URI PERMISSION
)
showAddPlaylistDialog (it)

}

@SuppressLint ("NotifyDataSetChanged")

override fun onCreate (savedInstanceState: Bundle?) {
super.onCreate (savedInstanceState)
binding = DataBindingUtil.setContentView (this,

R.layout.audio control)
binding.viewModel = viewModel
binding.lifecycleOwner = this
binding.menuButton.setOnClickListener {
binding.drawerLayout.open ()

}

binding.addPlaylistButton.setOnClickListener {
selectFolderLauncher.launch (null)

}

val adapter = PlaylistAdapter (viewModel)
binding.playlistRecyclerView.layoutManager =
LinearLayoutManager (this)

binding.playlistRecyclerView.adapter = adapter

viewModel.playlists.observe (this, Observer { playlists -

adapter.setPlaylists(playlists)
})
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viewModel.trackImage.observe (this, Observer { image->
if (image == null) {

binding.audioImage.setImageResource (R.drawable.ic audio image pl
aceholder)
}
else/{
Glide.with (this)
.load (image)
.into (binding.audioImage)

)
}

private fun showAddPlaylistDialog(uri: Uri) {
val builder = AlertDialog.Builder (this)
builder.setTitle ("Enter Playlist Name")

val input = EditText (this)
builder.setView (input)

builder.setPositiveButton ("OK") { dialog, which ->
val playlistName = input.text.toString()
viewModel.addPlaylist (uri, playlistName)
}
builder.setNegativeButton ("Cancel") { dialog, which ->
dialog.cancel () }

builder.show ()
}

override fun onStop () {
super.onStop ()
Log.d ("AudioControlvView", "onStop called")
viewModel.onStop ()

}

override fun onDestroy() {
super.onDestroy ()
}

}
Utils.kt

package com.example.shuffleit

import android.content.Context

import android.database.Cursor

import android.net.Uri

import android.provider.DocumentsContract
import com.example.shuffleit.models.AudioFile
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class Utils {
companion object {

fun intToTime (time: Int): String {
var hours = (time/3600) .toString()
var mins = (time/60) .toString/()
var secs = (time%60).toString() .padStart(2, '0")
if (hours!="0") {
mins = mins.padStart(2, '0'")
return "S$hours: Smins : $secs"
}
return "Smins : S$secs"

fun getAudioFilesFromUri (context: Context, uri: Uri,

playlistId:Long) : List<AudioFile> ({

val audioFiles = mutablelListOf<AudioFile> ()

val docUri =
DocumentsContract.buildDocumentUriUsingTree (uri,
DocumentsContract.getTreeDocumentId (uri))

collectAudioFiles (context, docUri, audioFiles,
playlistId)

return audioFiles

}

private fun collectAudioFiles (context: Context, uri:
Uri, audioFiles: MutablelList<AudioFile>, playlistId:Long) {
val childrenUri =
DocumentsContract.buildChildDocumentsUriUsingTree (uri,
DocumentsContract.getDocumentId (uri))
val cursor: Cursor? =
context.contentResolver.query (childrenUri, arrayOf (
DocumentsContract.Document.COLUMN DOCUMENT 1ID,
DocumentsContract.Document.COLUMN DISPLAY NAME,
DocumentsContract.Document.COLUMN MIME TYPE,
DocumentsContract.Document.COLUMN SIZE
), null, null, null)

cursor?.use {
val idColumn =
cursor.getColumnIndexOrThrow (DocumentsContract.Document.COLUMN D
OCUMENT 1ID)
val mimeTypeColumn =

cursor.getColumnIndexOrThrow (DocumentsContract.Document.COLUMN M
IME TYPE)

while (cursor.moveToNext ()) {
val documentId = cursor.getString(idColumn)
val mimeType =
cursor.getString (mimeTypeColumn)
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val documentUri =
DocumentsContract.buildDocumentUriUsingTree (uri, documentId)

if (mimeType ==
DocumentsContract.Document .MIME TYPE DIR) {
collectAudioFiles (context, documentUri,
audioFiles, playlistId)
} else if (mimeType.startsWith ("audio/")) {
val audioFile = AudioFile(path =
documentUri, playlistId = playlistId)
audioFiles.add (audioFile)

}

}
Const.kt

package com.example.shuffleit

class Const {
companion object Requests/{
val REQUEST CODE OPEN DOCUMENT TREE = 1
}

}
PlaylistWithAudioFiles.kt
package com.example.shuffleit.models

import androidx.room.Embedded

import androidx.room.Relation

import
com.example.shuffleit.data.database.entities.PlayListEntity

data class PlayListWithAudioFiles (
@Embedded val playListEntity: PlayListEntity,

@Relation (
parentColumn = "id",
entityColumn = "playlistId"

)

val audioFiles: List<AudioFile>

)
Playlist.kt
package com.example.shuffleit.models

data class PlayList(val id:Long, val title:String, var
playlist:List<AudioFile>, private var nowPlaying:Int, private

var queue:List<Long>) {

fun getAudio () :AudioFile({
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return getAudioFromQueue ()
}
private fun getAudioFromQueue () :AudioFile/{
return playlist.filter { queuel[nowPlaying] == it.id
}.first ()
}

fun getNowPlaying () :Int{
return nowPlaying

fun setNowPlaying (nowPlaying: Int) {
this.nowPlaying = nowPlaying

fun getQueue () :List<Long>({
return queue

fun getNextAudio () :AudioFile{

if (nowPlaying+l == playlist.size) {
reloadQueue ()
nowPlaying = 0
return getAudioFromQueue ()

}

nowPlaying++

return getAudioFromQueue ()

fun getPreviousAudio () :AudioFile({
if (nowPlaying == 0) {
reloadQueue ()

nowPlaying = 0

return getAudioFromQueue ()
}
nowPlaying--
return getAudioFromQueue ()

}

private fun reloadQueue () {
queue = queue.shuffled()
}

}
AudioFile.kt

package com.example.shuffleit.models

import android.net.Uri

import androidx.room.ColumnInfo
import androidx.room.Entity
import androidx.room.ForeignKey
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import androidx.room.Index

import androidx.room.PrimaryKey

import
com.example.shuffleit.data.database.entities.PlayListEntity

@Entity(
tableName = "audio files",
foreignKeys = [ForeignKey (
entity = PlayListEntity::class,
parentColumns = ["id"],
childColumns = ["playlistId"],

onDelete = ForeignKey.CASCADE
)1,
indices = [Index(value = ["playlistId"])]
)

data class AudioFile(

@PrimaryKey (autoGenerate = true) val id: Long = O,
@ColumnInfo (name = "path") wval path: Uri,
@ColumnInfo (name = "playlistId") wval playlistId: Long

)
PlaylistAdapte.kt
package com.example.shuffleit.adapters

import android.content.Context

import android.view.LayoutInflater

import android.view.ViewGroup

import androidx.appcompat.app.AlertDialog

import androidx.recyclerview.widget.RecyclerView

import com.example.shuffleit.R

import com.example.shuffleit.databinding.PlaylistItemBinding
import com.example.shuffleit.viewModels.AudioControlViewModel
import
com.example.shuffleit.data.database.entities.PlayListEntity

class PlaylistAdapter (
private val viewModel: AudioControlViewModel
) : RecyclerView.Adapter<PlaylistAdapter.PlaylistViewHolder> () {

private var playlists: List<PlayListEntity> = emptylList ()

fun setPlaylists(playlists: List<PlayListEntity>) {
this.playlists = playlists
notifyDataSetChanged()

}

override fun onCreateViewHolder (parent: ViewGroup, viewType:
Int): PlaylistViewHolder {
val binding =
PlaylistItemBinding.inflate (LayoutInflater.from(parent.context),
parent, false)
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return PlaylistViewHolder (binding)
}

override fun onBindViewHolder (holder: PlaylistViewHolder,
position: Int) {
val playlist = playlists[position]
holder.bind(playlist)
}

override fun getItemCount(): Int {
return playlists.size

}

inner class PlaylistViewHolder (private val binding:
PlaylistItemBinding) : RecyclerView.ViewHolder (binding.root) {

fun bind(playlist: PlayListEntity) {
binding.playlistTitle.text = playlist.title

binding.root.setOnClickListener {
viewModel.onPlaylistClick (playlist)

}

binding.deleteButton.setOnClickListener ({

showDeleteConfirmationDialog (binding.root.context, playlist)

}
}

private fun showDeleteConfirmationDialog (context:
Context, playlist: PlayListEntity) {
AlertDialog.Builder (context)
.setTitle(R.string.delete playlist)

.setMessage (R.string.delete playlist confirmation)
.setPositiveButton (R.string.delete) { , ->
viewModel.deletePlayList (playlist)
}

.setNegativeButton (R.string.cancel, null)
.show ()

}

IntListConverters.kt
package com.example.shuffleit.data.database.Converters

import androidx.room.TypeConverter
import com.google.gson.Gson
import com.google.gson.reflect.TypeToken
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class IntListConverter {

@TypeConverter
fun fromIntList (value: List<Long>): String {
val gson = Gson|()

val type = object : TypeToken<List<Long>>() {}.type
return gson.todson (value, type)

}

@TypeConverter

fun toIntList(value: String): List<Long> {
val gson = Gson ()
val type = object : TypeToken<List<Long>>() {}.type
return gson.fromJson (value, type)

}

UriConverter.kt
package com.example.shuffleit.data.database.Converters

import android.net.Uri
import androidx.room.TypeConverter

class UriConverter {
@TypeConverter
fun fromUri (uri: Uri?): String? {
return uri?.toString()

}

@TypeConverter

fun toUri (uriString: String?): Uri? {
return uriString?.let { Uri.parse(it) }

}

}
PlaylistEntity.kt
package com.example.shuffleit.data.database.entities

import androidx.room.Entity
import androidx.room.PrimaryKey

@Entity(tableName = "playlists")
data class PlayListEntity (
@PrimaryKey (autoGenerate = true) val id: Long = O,
val title: String,
val nowPlaying: Int,
val queue: List<Long>
)
AppDatabase.kt
package com.example.shuffleit.data.database
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import android.content.Context

import androidx.room.Database

import androidx.room.Room

import androidx.room.RoomDatabase

import androidx.room.TypeConverters

import
com.example.shuffleit.data.database.Converters.IntListConverter
import
com.example.shuffleit.data.database.Converters.UriConverter
import
com.example.shuffleit.data.database.entities.PlayListEntity
import com.example.shuffleit.models.AudioFile

@Database (entities = [AudioFile::class, PlayListEntity::class],
version = 1, exportSchema = false)
@TypeConverters (IntListConverter::class, UriConverter::class)
abstract class AppDatabase : RoomDatabase () {

abstract fun audioFileDao(): AudioFileDao

abstract fun playListDao(): PlayListDao

companion object {
@Volatile private var INSTANCE: AppDatabase? = null

fun getDatabase (context: Context) : AppDatabase {
return INSTANCE ?: synchronized(this) {

val instance = Room.databaseBuilder (
context.applicationContext,
AppDatabase::class.java,
"app database"

) ~build ()

INSTANCE = instance

instance

}
AudioFileDao.kt
package com.example.shuffleit.data.database

import androidx.room.*

import
com.example.shuffleit.data.database.entities.PlayListEntity
import com.example.shuffleit.models.AudioFile

import com.example.shuffleit.models.PlayListWithAudioFiles

@Dao

interface AudioFileDao {
@Insert (onConflict = OnConflictStrategy.REPLACE)
suspend fun insert (audioFile: AudioFile): Long
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@Delete
suspend fun delete(audioFile: AudioFile)

@Query ("SELECT * FROM audio files WHERE id = :id")
suspend fun getAudioFile(id: Long): AudioFile?

}

PlaylistDao.kt

package com.example.shuffleit.data.database

import androidx.room.Dao

import androidx.room.Delete

import androidx.room.Insert

import androidx.room.OnConflictStrategy

import androidx.room.Query

import androidx.room.Transaction

import
com.example.shuffleit.data.database.entities.PlayListEntity
import com.example.shuffleit.models.PlayListWithAudioFiles

@Dao

interface PlayListDao {
@Insert (onConflict = OnConflictStrategy.REPLACE)
suspend fun insert(playList: PlayListEntity): Long

@Delete

suspend fun delete(playlList: PlayListEntity)
@Transaction

@Query ("SELECT * FROM playlists WHERE id = :id")
suspend fun getPlayList (id: Long): PlayListEntity?
@Transaction

@Query ("SELECT * FROM playlists")

suspend fun getAllPlayLists(): List<PlayListEntity>
@Transaction

@Query ("SELECT * FROM playlists WHERE id = :id")

suspend fun getPlayListWithAudioFiles (id: Long) :
PlayListWithAudioFiles?

@Query ("UPDATE playlists SET nowPlaying = :nowPlaying WHERE

id = :id"™)
suspend fun updateNowPlaying(id: Long, nowPlaying: Int)

@Query ("UPDATE playlists SET queue = :queue WHERE id =
suspend fun updateQueue (id: Long, queue: List<Long>)

}

audio control.xml

<!-- res/layout/activity main.xml -->

<layout

xmlns:android="http://schemas.android.com/apk/res/android"
xmlns:app="http://schemas.android.com/apk/res-auto"

:1d™)

rry 1.090301.03.001 I13

N3m.

Jlucm Ne dokym. lNodnuck | ama

Jlucm

85




type="com.example.shuffleit.viewModels.AudioControlViewModel"

xmlns:tools="http://schemas.android.com/tools">

<data>

<variable

</data>

name="viewModel"

<androidx.drawerlayout.widget.DrawerLayout
android:id="@+id/drawer layout"
android:layout width="match parent"
android:layout height="match parent"
android:fitsSystemWindows="true">
<RelativelLayout
android:layout width="match parent"
android:layout height="match parent"
android:background="#A9A9A9"
tools:context=".views.AudioControlView">

<androidx.appcompat.widget.Toolbar
android:id="@+id/toolbar"
android:layout width="match parent"
android:layout height="wrap content"
android:background="#E64A19"

android:theme="@style/ThemeOverlay.AppCompat.ActionBar"

app:popupTheme="@style/ThemeOverlay.AppCompat.Light">
<androidx.drawerlayout.widget.DrawerLayout
android:id="@+id/drawer layout"
android:layout width="match parent"
android:layout height="match parent"
android:fitsSystemWindows="true">
<RelativelLayout
android:layout width="match parent"
android:layout height="match parent"
android:background="#A9A9A9"
tools:context=".views.AudioControlView">

<androidx.appcompat.widget.Toolbar
android:id="@+id/toolbar"
android:layout width="match parent"
android:layout height="wrap content"
android:background="#E64A19"

android:theme="@style/ThemeOverlay.AppCompat.ActionBar"

app:popupTheme="@style/ThemeOverlay.AppCompat.Light">

/>
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<ImageButton
android:id="@+id/menuButton"
android:layout width="wrap content"
android:layout height="wrap content"

android:background="7?attr/selectableltemBackgroundBorderless"
android:src="@drawable/ic menu" />

</androidx.appcompat.widget.Toolbar>

<ImageView
android:id="@+id/audioImage"
android:layout width="300dp"
android:layout height="300dp"
android:layout below="@id/toolbar"
android:layout centerHorizontal="true"
android:layout marginTop="32dp"
android:background="@android:color/darker gray"
android:scaleType="centerCrop"

android:src="@drawable/ic audio image placeholder" />

<RelativelLayout
android:id="@+id/controlPad"
android:layout width="wrap content"
android:layout height="wrap content"
android:layout above="@+id/seekBar"
android:layout below="@+id/trackName"
android:layout centerHorizontal="true"
android:layout marginTop="1l6dp">

<ImageButton

android:id="@+id/volumeUpButton"

android:layout width="64dp"

android:layout height="64dp"

android:layout above="@id/playPauseButton"

android:layout centerHorizontal="true"

android:layout marginBottom="16dp"

android:background="@drawable/ic plus"

android:onClick="@{ () ->
viewModel.volumeUp () }" />

<ImageButton
android:id="@+id/playPauseButton"
android:layout width="64dp"
android:layout height="64dp"
android:layout centerVertical="true"
android:layout marginStart="1l6dp"
android:layout marginEnd="16dp"
android:layout toEndOf="@id/prevButton"
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@drawable/ic pause

viewModel .playPause () }"

android:

background="@{viewModel.isPlaying ?

@drawable/ic play}"

viewModel .previousTrack () }"

android:onClick="@{ () ->
/>

<ImageButton
android:id="@+id/prevButton"
android:layout width="64dp"
android:layout height="64dp"
android:layout centerVertical="true"
android:background="@drawable/ic prev"
android:onClick="@{ () ->

/>
<ImageButton

<ImageButton
android:
android:
android:
android:
android:
android:

android

/>

android

/>

:id="@+id/nextButton"
android:
android:
android:
android:
android:
android:
viewModel .nextTrack () }"

layout width="64dp"

layout height="64dp"

layout centerVertical="true"

layout toEndOf="@id/playPauseButton"
background="@drawable/ic next"
onClick="@{ () ->

id="@+id/volumeDownButton"

layout width="64dp"

layout height="64dp"

layout below="@id/playPauseButton"
layout centerHorizontal="true"
layout marginTop="16dp"

:background="@drawable/ic_minus"
android:
viewModel.volumeDown () }"

onClick="@{ () ->

</Relativelayout>

<TextView

android

android:

android
android

android:
android:
android:
android:

<TextView
android:

android

android:

:id="@+id/timeNow"

layout width="wrap content"

:layout height="wrap content"

:layout alignParentStart="true"

layout alignParentBottom="true"
layout marginStart="10dp"

layout marginBottom="32dp"
text="@{viewModel.currentTimeString}"

/>

id="@+id/timeFull"
:layout width="wrap content"
layout height="wrap content"
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android:
android:
android:
android:
android:

<SeekBar
android:
android:
android:
android:
android:
android:
android:
:layout marginBottom="32dp"
:layout toStartOf="@+id/timeFull"
android:
android:

android
android

layout alignParentEnd="true"
layout alignParentBottom="true"
layout marginEnd="10dp"

layout marginBottom="32dp"
text="@{viewModel.trackLenString}"

id="@+id/seekBar"

layout width="match parent"
layout height="wrap content"
layout alignParentBottom="true"
layout marginStart="10dp"
layout marginTop="32dp"

layout marginEnd="10dp"

layout toEndOf="@+id/timeNow"
max="@{viewModel.trackLen}"

/>

android:onSeekBarChangelistener="@{viewModel.seekBarChangelListen

ert"

android:progress="Q@{viewModel.currentTime}" />

<TextView
android:id="@+1id/appName"
android:layout width="wrap content"
android:layout height="wrap content"
android:layout alignParentStart="true"
android:layout alignParentTop="true"
android:layout centerHorizontal="true"
android:layout marginStart="164dp"
android:layout marginTop="1l6dp"
android:text="@string/shuffle it"
android:textSize="20dp" />

<TextView
android:id="@+id/trackName"
android:layout width="wrap content"
android:layout height="wrap content"
android:layout below="@+id/audioImage"
android:layout centerHorizontal="true"
android:layout marginTop="1l6dp"
android:textSize="16sp"
android:text="Q@{viewModel.trackTitle}"/>

</Relativelayout>
<com.google.android.material.navigation.NavigationView
android:id="@+id/navigation view"
android:layout width="wrap content"
Jluecm
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android:layout height="match parent"
android:layout gravity="start"
android:background="#A9A9A9"
android:fitsSystemWindows="false"
app:headerLayout="@layout/playlist menu header"
app:menu="@Emenu/playlist menu">

<RelativelLayout
android:layout width="match parent"
android:layout height="match parent">

<Button
android:id="@+id/add playlist button"
android:layout width="wrap content"
android:layout height="wrap content"
android:layout alignParentBottom="true"
android:layout centerHorizontal="true"
android:layout marginBottom="16dp"
android:text="Add Playlist" />

<androidx.recyclerview.widget.RecyclerView
android:id="@+id/playlist recycler view"
android:layout width="match parent"
android:layout height="wrap content"
android:layout marginTop="48dp" />
</Relativelayout>
<ImageView
android:id="@+id/audioImage"
android:layout width="300dp"
android:layout height="300dp"
android:layout below="@id/toolbar"
android:layout centerHorizontal="true"
android:layout marginTop="32dp"

android:
android:

background="@android:color/darker gray"
scaleType="centerCrop"

android:src="@drawable/ic audio image placeholder" />

android:

<RelativelLayout
android:id="@+id/controlPad"
android:layout width="wrap content"
android:layout height="wrap content"
android:layout above="@+id/seekBar"
android:layout below="@+id/trackName"
android:layout centerHorizontal="true"

layout marginTop="16dp">

<ImageButton
android:id="@+id/volumeUpButton"
android:layout width="64dp"
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android:
android:
android:
android:
android:
android:
viewModel.volumeUp () }" />

<ImageButton
android:
android:
android:
android:
android:
android:
android:
android:
@drawab
android:
viewModel.playPause () }" />

@drawable/ic pause

<ImageButton
android:
android:
android:
android:
android:
android:
viewModel .previousTrack () }"

<ImageButton
android:
android:
android:
android:
android:
android:
android:
viewModel .nextTrack () }" />

<ImageButton

android:

android:

android:

android:

android:

android:

android:

android:
viewModel.volumeDown () }" />

layout height="64dp"

layout above="@id/playPauseButton"
layout centerHorizontal="true"
layout marginBottom="1l6dp"
background="@drawable/ic plus"
onClick="@{ () ->

id="@+id/playPauseButton"

layout width="64dp"

layout height="64dp"

layout centerVertical="true"

layout marginStart="16dp"

layout marginEnd="1é6dp"

layout toEndOf="@id/prevButton"
background="@{viewModel.isPlaying *?
le/ic play}"

onClick="@{ () ->

id="@+id/prevButton"

layout width="64dp"

layout height="64dp"

layout centerVertical="true"
background="@drawable/ic prev"
onClick="@{ () ->

/>

id="@+id/nextButton"

layout width="64dp"

layout height="64dp"

layout centerVertical="true"

layout toEndOf="@id/playPauseButton"
background="@drawable/ic next"
onClick="@{ () ->

id="@+id/volumeDownButton"

layout width="64dp"

layout height="64dp"

layout below="@id/playPauseButton"
layout centerHorizontal="true"
layout marginTop="1l6dp"
background="@drawable/ic minus"
onClick="@{ () ->
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<TextView

android:
android:
android:
:layout alignParentStart="true"
android:
android:
android:
android:

android

<TextView

android:
:layout width="wrap content"
:layout height="wrap content"
android:
android:
android:
android:
android:

android
android

<SeekBar

android

android

</Relativelayout>

id="@+id/timeNow"
layout width="wrap content"
layout height="wrap content"

layout alignParentBottom="true"
layout marginStart="10dp"
layout marginBottom="32dp"

text="@{viewModel.currentTimeString}" />

id="@+id/timeFull"

layout alignParentEnd="true"
layout alignParentBottom="true"
layout marginEnd="10dp"

layout marginBottom="32dp"
text="@{viewModel.trackLenString}"

:id="@+id/seekBar"
android:
android:
android:
android:
android:
android:
android:
:layout toStartOf="@+id/timeFull"
android:
android:

layout width="match parent"
layout height="wrap content"
layout alignParentBottom="true"
layout marginStart="10dp"
layout marginTop="32dp"

layout marginEnd="10dp"

layout marginBottom="32dp"

layout toEndOf="@+id/timeNow"
max="@{viewModel.trackLen}"

/>

android:onSeekBarChangelistener="@{viewModel.seekBarChangelListen

er} "

android:progress="@{viewModel.currentTime}"

<TextView

android

android

:id="@+id/appName"
android:
android:
android:
android:
android:
android:
android:
:text="@string/shuffle it"
android:

layout width="wrap content"
layout height="wrap content"
layout alignParentStart="true"
layout alignParentTop="true"
layout centerHorizontal="true"
layout marginStart="164dp"
layout marginTop="16dp"

textSize="20dp" />

/>

N3m.

Jlucm

Ne dokym.

lMoonuck \[Jama

rry 1.090301.03.001 I13

Jlucm

92




<TextView
android:id="@+id/trackName"
android:layout width="wrap content"
android:layout height="wrap content"
android:layout below="@+id/audioImage"
android:layout centerHorizontal="true"
android:layout marginTop="1l6dp"
android:textSize="16sp"
android:text="Q@{viewModel.trackTitle}"/>

</Relativelayout>

<com.google.android.material.navigation.NavigationView
android:id="@+id/navigation view"
android:layout width="wrap content"
android:layout height="match parent"
android:layout gravity="start"
android:background="#A9A9%A9"
android:fitsSystemWindows="false"
app:headerLayout="@layout/playlist menu header"
app:menu="@Emenu/playlist menu">

<RelativelLayout
android:layout width="match parent"
android:layout height="match parent">

<Button
android:id="@+id/add playlist button"
android:layout width="wrap content"
android:layout height="wrap content"
android:layout alignParentBottom="true"
android:layout centerHorizontal="true"
android:layout marginBottom="16dp"
android:text="Add Playlist" />

<androidx.recyclerview.widget.RecyclerView
android:id="@+id/playlist recycler view"
android:layout width="match parent"
android:layout height="wrap content"
android:layout marginTop="48dp" />
</Relativelayout>

</com.google.android.material .navigation.NavigationView>

</androidx.drawerlayout.widget.DrawerLayout>
</layout>
playlist item.xml
<?xml version="1.0" encoding="utf-8"7?>
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<layout xmlns:app="http://schemas.android.com/apk/res—-auto"
xmlns:android="http://schemas.android.com/apk/res/android">

<LinearLayout
android:layout width="match parent"
android:layout height="wrap content"
android:orientation="horizontal"
android:padding="16dp">

<TextView
android:id="@+id/playlistTitle"
android:layout width="0dp"
android:layout height="wrap content"
android:layout weight="1"
android:text=""
android:textColor="@color/black"
android:textSize="18sp" />

<TextView

android:id="@+id/playlistTitle"
android:layout width="0dp"
android:layout height="wrap content"
android:layout weight="1"
android:text=""
android:textColor="@color/black"
android:textSize="18sp" />

<ImageButton
android:id="@+id/deleteButton"
android:layout width="wrap content"
android:layout height="wrap content"
android:src="@drawable/ic delete"
android:contentDescription="@string/delete playlist"

<ImageButton
android:id="@+id/deleteButton"
android:layout width="wrap content"
android:layout height="wrap content"
android:src="@drawable/ic delete"
android:contentDescription="€string/delete playlist"

android:background="7?attr/selectableltemBackgroundBorderless"
android:padding="8dp" />
</LinearLayout>
</layout>
playlist menu header.xml
<?xml version="1.0" encoding="utf-8"?>
<RelativelLayout
xmlns:android="http://schemas.android.com/apk/res/android"
android:layout width="match parent"
android:layout height="wrap content"
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android:background="#A9A9%A9">

<androidx.appcompat.widget.Toolbar
android:id="@+id/toolbar3"
android:layout width="match parent"
android:layout height="wrap content"
android:layout alignParentTop="true"
android:layout alignParentEnd="true"
android:background="#E64A19"
android:minHeight="7?attr/actionBarSize"
android:theme="?attr/actionBarTheme" />

<TextView

android:id="@+id/textView"
android:layout width="wrap content"
android:layout height="wrap content"
android:layout alignParentTop="true"
android:layout centerHorizontal="true"
android:layout marginTop="16dp"
android:text="@string/playlists"
android:textColor="@android:color/black"
android:textSize="20sp" />

</Relativelayout>
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