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MO/JIEJI CUCTEMHU AHAJII3Y TA PO3IIIBHABAHHA
MY3NUYHUX KOMIIO3UIIIN

BinHUIBKHIT HalliOHATTFHUH TeXHIYHHH yHiBepCcHTeT, BiHHHIA

AnoTamin. V cTaTTi posrI4IaroThed MOTeNl CHCTeMH DOSMISHABAHHS MY3HYHHX KOMIIOSHINH V CHCTeMI CHHTe3y Ta aHAM3y MYSHUHHX
3BYKIB, CIIPAMOBAHI HA IITBHITEHHS LMeHTHOIKAMIAHNK MOAXIHBOCTeH aBTOMATH3OBAHOI cHeTeMH. Moy po3MisHABAHHS MY3HUHHX KOM-
TIO3HIIH OPlEHTOBAHHI HAa CepBepHY JAacTHHY CHCTEMH, 9Ka, He3aAeKHO BUT KIEHTA, MICTHTD 0a3y JaHHX 3 BLIOHTKAMH MY3HYIHHX KOMIIO-
3SHIIH. 32 JONOMOTO0 ANTOPHIMIE PO3ISHABAHHA MeloiH 3a 3aIaHHM apTYMeHTOM Y BHIJISL BUTOHTKY cepBep IOBepTae CIIHCOK MYSHUHHX
KOMIIO3HIIH, SK1 HaffOLIbIIe 330BOIBHIIOTS YMOBAM IOMYKY. KiIleHTchbKa JacTHHA B33€MOJIE 3 CEPBEPHON0 33 JOIOMOIOK PO3pPOOIeHOro
MPHKTATHOTO IPOrpaMHOro 1HTepdelcy, AKHH, KpIM BiToMoro GWHKINOHATY IIAXOMY 0 apxiTeKTypH MepexeBHX mpoTokomis REST, mo
OasyeTbed Ha npotokom HTTP, fe KIE€HT BHKOPHCTOBYE 3aIHTH JIHINE B (JOPMATI, BH3HAYSHOMY CIeIH(DIKAIIE cepBepHO] JacTHHH, Ta-
KOX Ilepefdadae peamisaliio MOIHBOCTeH NMIAXOAY JO apXITeKTYPH MepelkeBol B3a€MOll 3 BHKOPHCTAHHAM MOBH samuTis GraphQL, mo
J03B0NIAe OyOyBaTH mapaMeTpH 3amMIy 31 CTOPOHH KmeHTa JIokambHa Oasa JaHMX MICTHTE HaOlp BiJOHTKIE Ta MeTATAHHX MPO MYySHTHL
KOMITOSHIUT 7719 IIPHCKOPEHHS Ipollecy PO3MI3HABAHHS, OCKUIBKH T03BO/IAE IIOKPHTH OLIBIMICTE ClieHAPIiB BHKOPHCTAHHA TOJATKY 3 Hafmo-
IYIAPHIITHME MYSHYHHMHE KOMIIOSHIIIAME 3 MOAUTHBICTIO NIBHIKOTO MOBepPHEHHS Pesy/bTaTy ICId JOKATBHOTO CIIBCTABICHHS JaHHX Oes
HeoOXITHOCTI 3aTPHMOK KJIEHT-CcepBepHOI B3aeMopil. Moayie cHHXpOHIsanii Oa3H JaHHX BLANOBIJAE 33 CBOEYACHE OHOBIEHHA JIOKATBHOL
0as3H HOBHMH BITOHTKAMH 3 CepEEpHOI JACTHHH Ta 3a 3aralbHY CHHXPOHI3AIIIO KIEHTCBKOI 1 cepBepHOl YacTHH cHcTeMH. [IIaHyBaTbHHK
CHHXpOHI3ami 3a0esmedye (OpMYBAHHY POSKIANY CHHXPOHI3AII JOKATBHOI Ta cepBepHOI 0a3 JaHHX, a TaKOXK peamisye CTpaTerii oI-
THMi3aIi1 BHKOPHCTAHHA aKyMy/I4TOpa Ta 3abesnedye podOTY 3 HH3BKHM PIBHeM IHTepHeT-3 eJHaHHA. PO3IIMHYTO 0COOIHBOCTI 30epiraHHg
0asH BIIOHTKIB KOMIIO3HIIE Ta cTpaTerii podOTH 3 IpHCTPOAMHE Ha 0331 MOOLIBHHX IITaT(OpPM, 30KpeMa, I onepaiiny cucteMy Android 3
BHKOPHCTAaHHAM peskEMy Doze, SKkHH 3a00poHSe (JOHOBY poOOTY IPHCTPOKO Y CTaHI CHOKOH0, OKPIM KOPOTKHX IIPOMIKKIE JaCY, TaK 3BaHHX
BIKOH IIITPHMKH, 4K1 BH3HAYAIOTHCSA ONEPalifHOK CHCTEMON B Ipolieci poOOTH Ta JOSBOMIIOTH BHKOHVBATH KOPOTKOYACHI (DOHOEL OIle-
pauii. TIpoBeeHO ONTHMI3AIIIO Mpollecy BHKOPHCTAHHS eHeprii aKyMyIaTopa MOOLTBHOIO NPHCTPOR NPH CHHXPOHI3ANT MeTalaHHX My-
SHYHHX KOMIIOSHITIH MK KII€HTCBKOI Ta CepBePHOI0 CEIATOBHME CHCTEMH.

Knrogosi c10Ba: MODiNbHHI T0JaTOK, po3MisHABAHHS MY3HKH, KIi€cHT-cepBepHa CHCTeMa, 30epiranas JaHHX.

AnnoTanmus. B cTaThe paccMaTpHBAIOTCA MOJETH CHCTEME] PACTIOSHABAHHY MY3BIKATBHEIX KOMIIOSHITHE B CHCTeMe CHHTe3a H aHATH3A My-
3BIKATBHBIX 3BYKOB, HANpABIeHHEIe HA IOBLINEHHe HISHTHGHKAITHOHHBIX BOSMOKHOCTEH ABTOMATHSHPOBAHHOR cHeTeMEL Moyme pacmo-
3HABAHHA MY3bIKATBHBIX KOMIIOSHIHMA OPHEeHTHPOBAH HA CepBepHYIO 4AcTh CHCTEMEI, KOTOpAaf, He3aBHCHMO OT KIHeHTa, COIepXKHT 0asy
JaHHBIX ¢ OTIEYATKAMH MY3BIKATBHBIX KOMIIOSHITHH. C IOMOINBI alrOpHIMOB PACTIOSHABAHHY MeTIOIHH ¢ 33JAHHBIM apIyMeHTOM B BHIE
OTIeYaTKa cepBep BO3BpAITaeT CIHCOK MY3BIKATBHBIX KOMIIOHIIHH, HaHOOee YIOBIETBODSIONIHMX YCIOBHAM IOHcKa. KiHMeHTCKas gacTs
B3aHMOJeHCTBYeT ¢ CcepBepHOH ¢ MOMOINBIO Pa3padOTAHHOTO NPHKIATHOTO NPOTPaMMHOrO HHTepdefica, KOTODEIH, KpoMe H3BECTHOTO
(VHEITHOHATA TOJX0JA K apXHTEKType ceTeBblx npoTokonos REST, ocHosaHHOM Ha mpotokone HTTP, rae KIHeHT HCIIONB3YeT 3alpocEl
TOIBKO B (hopMaTe, ompefeleHHOM cllenudHKamiel cepBepHOH 4acTH, Takxe NpeTycMaTpHBaeT peaTH3AITHIO BO3MOXKHOCTeH momxoma K
apXUTeKType CeTeBOro B3aMMOJeHCTBHA ¢ HCIONb30BAHHeM H3bIKA 3ampocoB GraphQL, 49To mo3BOISeT CTPOHTB NapaMeTphl 3alpoca co
CTOPOHE! KIHeHTa. JIoKanpHaq 0asa JAaHHBIX COTEPKHT HAOOp OTNEYATKOB M MeTAJAHHBIX O MYSBIKATBHBEIX KOMIIQ3HIIHAX 1718 VCKODEHHS
npoliecca Paco3HABAHHS, IOCKOIBKY II03BOMISET MOKPHITE OONBIIHHCTEO CIIeHAPHEE HCMOMb30BAHHS IPHICKEHHT C CAMBIMH NONYIAPHEIMH
MY3EIKATBHBIMH KOMIIOSHITHAME ¢ BO3MOXHOCTBEO OBICTPOTO BO3BpATA Pe3y/bIarTa Iocie JOKATBHOTO COIOCTABISHHS JAHHEIX De3 HeoDXo-
IHUMOCTH 3a/IepsKeK KIHeHT-CepBepHOro BianMofefcTera. MomaylIb CHHXPOHH3AIHH 0a3hl JAHHEIX OTBeYAeT 3a CBOeBpeMeHHOe 0DHOBIeHH:
TOKATBHOH 0a3bI HOBBIMH OTIIEYATKAMH C CepEEpHOH J9acTH H 33 ODMIVI0 CHHXPOHH3AITHIO KIHEHTCKOH H cepBepHOH dacTeil cucTeMsl. ILna-
HHPOBIIHK CHHXPOHH3AIHH oDecneuHBaeT (opMHPOBAHHE PACITHCAHHSA CHHXPOHH3AIHH JOKATBHOH H cepBepHOH 0a3 JaHHBIX, a Takxe
peamusyeT CTpaTerHH ONTHMH3AIMH HCIONb3OBAHHA AKKYMYIATOpa H obeclednBaeT pabOTy ¢ HH3KHM YPOBHeM HHTepHeT-COeTHHeHHS.
PaccMoTpeHE! 0c0DEHHOCTH XpaHeHHd 0asbl OTIIeYaTKOB KOMIIOSHITHI H CTPATerHH paboTe! ¢ YeTpoHcTBAMH Ha Dase MODHIBHBIX IL1aThOpM,
B YaCTHOCTH, 107 ONepalHoHHYI0 cHeTeMy Android B pexmve Doze, sanpematormeM GoHOBYIO pa0oTy yeTpoHcTBa B COCTOSHHH TOKOS,
KpOMe KOPOTKHX IPOMeXYTKOB BpeMeHH, TaK HashbIBaeMEIX OKOH IIOIepAKH, KOTOPEIe ONpeeiioTcd ollepallHOHHOH cHCTeMOH B Ipollec-
ce pabOTHI H MO3BOIAIOT BHIIOIHATE KPaTKOBpeMeHHbIe (hOHOBEIE omlepanuy. IIpoBefeHa ONTHMH3AIMSA NPOIECCA HCMOIb30BAHHS IHEPIHH
AKKyMYJIATOpa MOOHIBHOTO YCTpoficTBa IPH CHHXPOHH3AIMH MeTaJaHHBIX MY3BIKATBHBIX KOMIIOSHITHH MeskIy KIHeHICKOH H cepBepHOI
COCTABJIAIOITHMH CHCTEMBL

KuioueBble C.10Ba: MOGHILHOE NPHIOKeHHe, PACIO3HABAHHE MY3bIKH, KIHeHT-cepBepHAas CHCTeMa, XpaHeHHe TaHHBIX.

Abstract. The article discusses the models of the recognition system for musical compositions in the system of synthesis and analysis of
musical sounds, aimed at increasing the identification capabilities of an automated system. The recognition module for musical compositions
1s oriented to the server part of the system, which, regardless of the client, contains a database with fingerprints of musical compositions.
With the help of melody recognition algorithms with a given argument in the form of a fingerprint, the server returns a list of musical com-
positions that most satisfy the search conditions. The client part interacts with the server part using the developed application programming
interface, which, in addition to the well-known functional approach to the REST network protocol architecture based on the HTTP protocol,
where the client uses requests only in the format defined by the server part specification, also provides for the implementation of the capabili-
ties of the network architecture approach interactions using the GraphQL query language, which allows to build query parameters on the
client side. The local database contains a set of fingerprints and metadata about musical compositions to speed up the recognition process,
since it allows to cover most application scenarios with the most popular musical compositions with the ability to quickly return results after
local data matching without the need for client-server interaction delays. The database synchronization module is responsible for the timely
updating of the local database with new fingerprints from the server side and for the general synchronization of the client and server parts of
the system. The synchronization scheduler provides a synchronization schedule for the local and server databases, as well as implements
strategies for optimizing battery usage and ensures work with a low level of Internet connection. The features of storing the fingerprint data-
base of compositions and strategies for working with devices based on mobile platforms, in particular, for the Android operating system in
Doze mode, which prohibits the background operation of the device at rest, except for short periods of time, the so-called support windows,
which are determined by the operating system work process and allow to perform short-term background operations. Performed the optimi-
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zation of the process of using the battery energy of a mobile device while synchronizing the metadata of musical compositions between the
client and server components of the system.
Keywords: mobile application, music recognition, client-server system, data persistence.
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Beryn

MoOGuIbH] IPHCTPO] MIBHAKO HaGYBAIOTh IIONYIIAPHOCTI 1 HOIIHPEHHA cepelt IIepeciuHHX KOPHCTYBadlB, a
TOMY MOJKYTB CIIYI'YBaTH IHCTPYMEHTOM JUIL PO3B’A3aHHA BETHKOI KUIBKOCTI IOBCAKAEHHHX 3a/1a4. Biblie Toro,
TakKi MPHCTPOI He € MPHB’ I3aHHMH JI0 KOHKPeTHOI di3HuHOI ToKallii, ToMy JoJaTKH Ha 0a3i IXHiX mIaTdopM Ma-
FOTh IMHPOKHH CIEKTpP CIeHApiiB 3acTocyBaHHA. OJHHM 3 TAKHX CIIEHApiiB € QYHKIIOHAT 0GpoGKH ayaio KOHTe-
HTY, CHHTE3Y Ta pO3Ii3HaBaHHA MY3HYHHX KOMIIO3HINH [1-2].

3 iHmoro GokKy KJIFYOBOK 0COOMHBICTIO MpodeciiiHOro mporpaMHoro 3adesnedeHHs Ha 0as3i MOOLTEHHX
matdopM € 0OMEXEeHICTh PecypciB MOGLTEHHX MPHCTPOIB V IMOPIBHAHHI 3 HACTUIBHHMHE a00 BeO-pillleHHAMH.
30KpeMa, eHeprid aKyMyIATopa € BHUEPITHOK 1 MoTpelye MOAaTKOBHX CTpaTerii eKoHOMIi, 00’eM oIllepaTHBHOL
Ta (QI3HIHOI MaM’ATi € JOCHTh oOMexxeHHM [2-3]. KpiM Toro, 3B’A30K KIIIEHTCHKHX MOOLIEHHX JJOJATKIB 3 CEpPBe-
PHOI0 YaCTHHOIO € HE 3aBKIH MOJTHBHM, a HOTo AKICTh HE € iIeaTbHO0 1 3alIe/KHTh Bill CHITH CHIHATY CTiTbHH-
KOBOT0 3B’ f3Ky. BpaXxoByIOYH HaBeIeHI 0COGIHBOCTI (hYHKIIIOHYBaHHA IMPOrPaMHOTO0 3a0e3medeHHA Ha 6asi Mo-
OLThHHX mIaThOpPM, HEoOXiTHHM € BHKOPHCTAHHA JOJATKOBHX CTpAaTeriii Ta alropHIMIB IIA ONTHMI3allii
po3poGmoBaHOT CHCTEMH CHHTE3Y Ta aHalli3y My3HIHHX 3BYKiB.

AKTYaJbHICTh TEMH

ABToMarH3alia mporecy oOpoOKH ayIio KOHTEHTY HaOyBa€ MOIY/IIPHOCTI B IPOIIEC PO3BHTKY 1 ITOIIH-
PeHHA AK npodecifiHuX, TaK 1 MOGHTEeIhCHKHX MOOLIFHHX IIPOrpaM, OpIEHTOBAHHX Ha PO3Mi3HaBaHHA MY3HIHHX
KOMITO3HIIIH Ta CHHTe3 3BYKOBHX CHIHANIB y MpOILECl CTBOPEHHA BIacHHX MemnoAii. Ile o0yMoOBIIOE aKTyalb-
HICTh PO3pPOOKH Ta MOCTIUKCHHA CydacHHX 3aco0iB oOpoOKH ay[io CHrHAIIE 3 BHKOPHCTAHHAM MOOLTBHHX
mw1aTdopM Ta TEXHOJIOrIH y Mpolieci aHami3y H po3Mmi3HABaHHA ayAio KOHTEHTY, IO, B CBOIO YEpry, BIIKPHBAE
HOBHIi CTIEKTp ClIeHapiiB BHKOPHCTAHHs Po3podIH0BaHOT CHCTEMH.

Meta

MeTo10 JOCHIUKEHHA € IJBHINEHHA 1IeHTHOIKAIIHHAX MOJMIHBOCTEH IIpolLlecy aHali3y MYy3HYHHX
3BYKIB 3 BHKODHCTaHHAM CYYAaCHHX IIPOIPaMHHX TEXHOJOIIH, AKi, B TOMY YHCII, 0a3ylOTbcA Ha MOOLIBHHX
maTdopMax, o J03BOIIAE ABTOMATH3YBATH Ipolec 06poOKH ay/1io KOHTEHTY.

3agaqi

1. IlpoBecTH aHai3 CYYacHHX TEXHOJOIIH 1 IIJXO/IB Y peai3aiil MBHIKOI CHHXPOHI3AI] KIEHTCHKOL
CKJIa/10B0T MOOLIBHOI CHCTEMH 3 CEPBEPHOIO.

2. PO3pOGHTH CTPYKTYPY Ta apXITeKTypy IpoLecy po3Ii3HaBaHHA MY3HYHHX 3BYKIB Ta MOJEIb B3aEMOJII
KJIIEHTCBKOI Ta CEepBEPHOI CKIIaI0BHX.

3. IlpoanHam3yBaTH OCOOIHBOCTI BHKOPHCTAHHA MOOUIBHHX ITaT(OpM, 30KpeMa, ONTHMI3AINI0 PecypciB
ULt e)eKTHBHOTO eHepro30oepeskeH s, a Tako)X 0OMeKeHICTh 00’ €My JOCTYIIHOT IaM Ti.

4. JloCTiIHTH Ipolec i MOCIiOBHICTE PO3ITi3HABAHHA MY3HYHHX KOMIIO3HITIH.

Po3podka Mojie1eidi ABTOMATH30BAHOT CHCTEMH PO3Ni3HABAHHA MY3HYHAX KOMIO3HIii

OpHi€ero 3 6a30BHX KOMIIOHEHTIB pO3pOOIIOBAHOI CHCTEMH 0OpPOOKH ay/Iio KOHTEHTY € MOIYIIb PO3Mi3Ha-
BaHHA MY3HYHHX KOMITO3HIiH. [ Horo peamiszanii HeoOXiJHa HAABHICTE CepBEPHOI YaCTHHH, AKa, He3aIekKHO
BiJl KITi€HTa, MICTHTHMe 0a3y JaHHX 3 BiIOHTKaMH MY3HUHHX KOMITO3HINH [1, 2, 3]. 3a J0IOMOro aIropHTMIB
PO3IMi3HABaHHA MENOJIiH 3a 3aJaHUM apryMeHTOM Y BHTJIAZI BIIGHTKY CepBep MOBEPTATHME CITHCOK MY3HYHHX
KOMIIO3HIIIH, AKi HaAHOLTBINe 3aJ0BONIBHAIOTE YMOBAM IOIMIYKY. KilieHTChKa 9acTHHA MaTHME 3MOTY B3a€MOIIATH
3 CEPBEPHOIO 3a JIONOMOTOK PO3pOoGIeHOro MPHKIAIHOTO MporpaMHoro iHntepoeiicy (anrir. API). IcHye meKinb-
Ka IUIAXIB J7IA peami3armii Takoro inTepdeiicy. OmanM 3 HEX € miaxin REST, mo 6azyeTbesa Ha mpotokomai HTTP
[4]. THmmM migxomoM € BHKOPHCTAHHA MOBH 3anuTiB GraphQL, mo go3Boie OyIyBaTH mapaMeTpH 3alHTy 3i
CTOPOHH KitieHTa [5. 6], Ha BigMiHy Big REST, [¢ KITi€HT BHKOPHCTOBYE 3aIlHTH JIHINE B (JOpMaTi, BH3HAYCHOMY
crierudiKaniero cepBepHOl YaCTHHH.

V3araapHeHY MOJIETh aBTOMATH30BaHOI CHCTEMH PO3IMisHABAaHHA MY3HYHHX 3BYKIB MOXKHA mojatH y ¢o-
pMallizoBaHOMY BHITIIII BHpasy 1:

M = {I,N, D}, (1)
noe [ — BXigHHH aymio IOTIK, IO 3aIHCYETHCA KOPHCTYBAUEM;
N — piBeHB IIYMIB V BXiTHOMY ay/io 3aIlHCi;
D — o06cAr maHnux v 6a3i BIDOHTKIB ICHYIOUHX KOMIIO3HIIIH.
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Mogene KIieHT-cepBepHOi MOOLIBHOI CHCTEMH PO3II3HABAHHA MY3HYHHX KOMIIO3HIIH, IO Ipe3eHTye
CTPYKTYPY aBTOMAaTH30BaHO1 CHCTeMH, HaBeJleHa Ha pHC. 1.
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PucyHoK 1 — Moenb KIi€eHT-CepBEPHOI MOOLTBHOI CHCTEMH PO3ITisHABAHHA MY3HUYHHX KOMITO3HITIH

Cepen 0CHOBHHX KOMIIOHEHTIB KII€HTCHKOr0 MOGLIEHOTO JOJATKY BHILTHMO:
= Moayns 3ammHcy — MOJIYIIB 3allHCy BXIHOTO ay1io TOTOKY.
= Moayne o0poOKH ayZio — KOMIOHEHTA, IO BIAMOBIA€ 3a JHCKPETH3AII0 BXITHOTO ay[io MOTOKY Ta
CTBOPEHHA Horo BinOHTKY [1, 2, 3].

= Momyms OTpHMAaHHA 30IriB — MOIYJIb, IO Peali3ye JOTIKY MOIIyKY 30iriB y 6a3ax JaHHX, a TaK0oXK Op-
KECTpYe B3aeMOIII0 JIOKAJBHOI Ta cepBepHOl 6a3 AaHHX. B ocHOBY i#oro peasnizanii nmokiagaeHo mab-
JIOH peno3HTopii (repository) [7].

= JlokansHa 0aza gaHux (B/I) MicTHTh HaOlp BLAOHTKIB Ta MeTaJaHHX [IPO MY3HYHI KOMIIO3HIII A1 IIPH-
CKOpEHH: IIpoliecy po3ii3HaBaHHA. HasBHICTh TaKol KOMIIOHEHTH € BajkKJIHBOIO, OCKUIBKH BOHA [I0-
3BOJIA€ TIOKPHTH OLIBINICTH CLIEHAPIiB BHKOPHCTAHHA JOJATKY 3 HaHIOIYLAPHIIIHMH MY3HYHHMH
KOMIIO3HITISIMH 3 MOKIHBICTIO HMIBHIKOTO TIOBEPHEHHA Pe3y IbTaTy IC/IA JTOKaIbHOTO CIiBCTaBICHH
nmaHHx 6e3 HeoOXIAHOCTI 3aTPHMOK KITIEHT-CEPBEPHOI B3aEMOIIL.
= Momyme cHHXpoHizamii B/l — KOMIIOHEHTa, IO BiAINOBiJA€ 3a CBOEYACHE OHOBJICHHA JIOKAIbHOI OazH
JIAHHX HOBHMH BIJIOHTKaMH 3 CEpBEPHOI YaCTHHH Ta 3a 3arajbHy CHHXPOHI3all0 KIIEHTCHKOI 1 cep-
BEPHOI YaCTHH.

= [[1aHyBa/IbHHK CHHXPOHI3AIIT — IUTaHYBaJIBHHK, 10 BLAIOBIAE 32 PO3KIA/] CHHXPOHI3ALI] JJOKAIbHOI Ta
cepBepHOI 0a3 JaHHX, a TaKOX pealisye cTparerii onTHMI3allll BHKOPHCTAHHA aKyMyJATOpa Ta 3a-
Oesredye pobOTY 3 HH3BKHM PIBHEM IHTEPHET-3’€/{HAHHS.

OcHoBHa 3a/]a4a [UTaHYBaHHA OHOBJIEHb — Peasi3allis CHHXpPOHI3alll JoKaJIbHOI Ta cepBepHoOl 6a3 JaHHX
3a MIHIMATBHHX OOUHCIIOBATEHHX BHTPAT i €KOHOMII eHeprii akyMylIaTopa MoOiIEHOTO mpHCTpolo. HeoGxigHo
BpPaXOBYBATH 0COOIHBOCTI BUKOHAHHA (DOHOBHX 3a/1a4 Ha MOOLTBHHX ILTaThopMaX, Jie € JOCHTh KOpCTKe iX 06-
MeKEeHHA IMPH PoGOTH MPHCTPOIO B CTaHI CIIOKO. 30KpeMa, omepallifina cucTteMa Android BHKOPHCTOBYE pe-
s#uM Doze, axuit 3a60poHse (HOHOBY POGOTY MPHCTPOIO ¥ CTaHi CIIOKO, OKPIM KOPOTKHX MPOMiKKIB 9acy, Tak
3BAHHX BIKOH IMiATPHMKH, SKi BH3HAYAIOTHCSA OIEpAaIliifHOK CHCTEMOK B Ipolleci poGOTH Ta J03BONIAIOTE BHKO-
HyBaTH KOPOTKOYacHi ()oHOBI oreparii [8].

BuKopHCTaHHA IOBHOI CHHXPOHI3AI]l B TAKOMY BHIIAJKY € HSIOIUIEHAM, aKe I 9ac poOOTH B PEXKHMI
Doze po3poGmroBaHa CHCTEMa He Mae JJOCTaTHBO Yacy Ha 3aBaHTa)KeHHA OHOBIICHb y 0a3y JaHHX. [IpoTe, TaKHiE
TIIXiT MOJKe BHKOPHCTOBYBATHCA A KOPOTKHX CTAaTYCHHX OHOBJIEHb. KpiM Toro, HeoOXiJHO BPaxOBYBATH CH-
JIy CHTHAITY IHT€PHET-3 €IHAHHA 1 3a00POHATH 3aBaHTAKCHHA BETHKOr0 00’ €My JaHHX IIPH CIa0KOMY piBHI CHI-
HAaTy.

TakuM YHHOM, JONLTFHO PEKHM OHOBICHHs 3IHCHIOBATH IIUTIXOM OTPHMAHHSI KOPOTKHX CTaTYCHHX
OHOBIIEHb Yy (JOHOBOMY PEXHMI, IO € MOMTHBHM TaKO IPH HH3bKIH AKOCTI iHTepHET-3B A3Ky. [IoBHE OHOB-
JICHHA Ta CHHXPOHI3aIio 0a3H JaHHX HeoOXiJTHO BHKOHYBATH Ha CTapTIi J0JATKY 3a HAABHHM 3’ €IHaHHAM WiF1.
Kpim Toro, 11 3MeHIIEHHA 00’ €My JaHHX, IO HEOOXIAHO 3aBaHTAXKHTH MEPEKer0, BHKOHYBaHHIH (hain qoaaTKy
MICTHTHME BCTAHOBJICHHEH IOYaTKOBHI Habip BLIOHTKIB y Ga3l JaHHX.

JocaigxeHHs nponecy po3ni3HABAHHA 3BYKOBOT0 KOHTeHTY

ITic/I4 MOYaTKOBOTO 3aIHCY BXITHOTO ayIio CHTHATY, HOTO JHCKpPeTH3allil Ta CTBOPeHHT BimOHTKY [1,2,3]
CHCTeMa HaJCHIAE 3allHT J0 JIOKAThHOI 0a3H JaHHX Ha MpeaMeT HOmyKy 36irie. [IpH ix HaABHOCTI BimOyBaeThCA
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COPTYBaHHA 3a BIJICOTKOBHM IIOKa3HHKOM 30iry B IOPSJAKY HOro CIaJaHHA Ta OOHpaeThes IEpIIHH 3allHc, 110
Oyae Bl1oOpakeHHI KOPHCTYBAYeBl ¥ BHIIAL MeTaJaHHX O0aKaHOi My3HYHOI KOMIIO3HLIL.
[Tporec po3misHABAaHHA MY3HYHHX KOMITO3HITIH yV BHITIAMI GITOK-CXeMH alrOpHTMY 300pakeHo Ha pHC. 2.
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J

Kineub

Prcynok 2 — Briok-cxXeMa aaropHTMY HPOIECY PO3Mi3HABAHHA MY3HIHHX KOMITO3HITIH

V pasi BIACYTHOCTI TOKaIbHHX 30iriB, MOGIMBHHI TOJATOK CTBOPIOE 3aIIHT 0 CEPBEPHOI KOMIIOHEHTH i
mepeae BiZOHTOK OakaHOI KOMITO3HITI vV AKOCTI apryMeHTy. CepBep, ¥ CBOK Uepry, poOHTh 3aIHT J0 BIacHOL
0a3H JaHHX Ha mpeaMeT 30iry BIIOHTKIB. [IpH MO3HTHBHOMY Pe3yIbTaTi cepBep (OpMYy€E YCIIIIHY BiAMOBIAb A1
KJIIEHTCHKOTO J0AATKY 3 MOBEPHEHHAM CIHCKY 30iriB. MoGinpHHi 1oaaToK 30epirae OTpHMaHI IaHi ¥ JTOKaIbHY
0a3y, BH3Ha4a€ HAiOLIbIN pereBaHTHHE elleMeHT, [0 XapaKTepH3ye OaXaHy MY3HUHY KOMIIO3HIIIIO, Ta BIIO-
Opaskae HOro KOPHCTYBa4eBl K pe3yibTaT.

YV pasi BiACYTHOCTI 30iriB 3 eleMeHTaMH cepBepHOi 0a3H JaHHX, KIIEHTCHKHH OJAaTOK OTPHMYBaTHME
BIIMOBY B ITYKaHOMY pe3y/IbTaTi. BiAMoBiHe MOBIIOMICHH: [IPO BiAMOBY Oyae BinoOpaxkeHe KOPHCTYBAyueBl.

OnHcaHHH NPoIIeC PO3II3HABAHHA ay/[i0 KOHTEHTY BII0OOpaskeHO Ha pHC. 3 Y BHIVIAAL AlarpaMH IOCITIIO-
BHOCTI 3 1IEHTHOIKAIIEIO apXITEKTYPH IIPOIIeCy 00pOOKH 3BYKOBHX JJAHHX.

OnHcaHHH Mpollec aHai3y Ta PO3IN3HABAHHA MY3HYHHX MeEJIOALH J03BOJIE ONTHMI3YBATH 1AeHTH(}IKA-
LI ay/Jl0 KOHTEHTY 3a HeCIIPHATIHBHX KOMYHIKALIIHHHX YMOB KII€HT-CEpBEPHOI B3a€MO/Ili KOMIIOHEHTIB MOOI-
JTBHOI CHCTEMH.
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Prcynok 3 — [liarpamMa HOCTLIOBHOCTI IIPOLIECY PO3MI3HABAHHA MY3HYHHX KOMITO3HITIH

BucHOBKR

3anponoHOBaHO MOJET KIIE€HT-CEPBEPHOI apXITEKTYPH MOOLIBHOI CHCTEMH PO3Mi3HABAHHA MY3HYHHX

KOMIIO3HIIIH, OPI€HTOBAHI Ha MABHINEHHS 1IeHTH(IKAIMHIX MOKIHBOCTEH aBTOMATH30BaHol cHcTeMH. TIponec
aHali3y 3BYKOBHX IIOTOKIB BHKOPHCTOBYE 3aK/aJieHl CIeLiaTi3oBaHl ocoOIHBOCTI 30epiraHHs Oa3H BiIOHTKIB
MY3HYHHX KOMIIO3HLIH [ IPHCKOPEHHS [IPOLIeCy 3HAXOKEHHA CIIBIIAJAHb JOCILKYBAHOIO ayaio KOHTEHTY.
ITpoBesieHO ONTHMI3AIII0 POGOTH MOOIILHOIO JOJATKY IUIAXOM e()eKTHBHOIO OHOBIEHHS JIOKAJIbHOI Oa3zH My-
3HYHHX KOMIIO3HIIH 3 BHKOPHCTAHHAM pexxuMy Doze Ha 0asi onepariiHol cHcteMH Android, 1o 1o30118€ KOHT-
POJIIOBATH AKICTH IHTEPHET-3B’A3KY Ta BPaXOBYBaTH MOJIHBICTH €KOHOMII eHeprii akyMyJIATopa IMULIXOM OTpH-
MaHHA KOPOTKHX CTaTyCHHX OHOBJIEHD Ga3H JaHHX Y HOHOBOMY PEKHMI.
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Binomocri npo asTopis

BoiiTko BikTopis BoogaMHEpiBHA — KaH/I. TeXH. HAYK, JOIEHT KadeJpH mporpaMHoro 3abesrnedeHHsa, BiHHH-
IBKHI HalliOHATTFHHE TeXHIYHHH YHIBEPCHTET.

Ber3 CriTnana BoronuMHpiBHA — KaHJ. TeXH. HAVK, JOIEHT KadeIpH eIeKTPHUYHHX CTaHIIH i cHcTeM, BiHHH-
IBKHI HalliOHATTFHHE TeXHIYHHH YHIBEPCHTET.

Bypoexo Cepriii MEXAHI0BAY — KaHJ. TeXH. HAYK, CTApIIHE BHKIaaa4 KadeapH mporpaMHoro 3abe3meyeHH .
BiHHHIBKHE HAIIIOHAIBHHI TeXHITHHI YHIBEDCHTET.

Crasnnbkuii IIaBmo BanepiioBmu — acmipaHT KadeIpH MporpaMHoro 3adeslmedeHHA, BiHHHAIBKHI HalliOHA-
JIbHHIH TeXHIYHHH YHIBEPCHTET, BiHHHITA

B. B. Boiitko, C. B. bes, C.M. bypo6eno, I1. B. CtaBunknii

MO/JIEJIN CUCTEMbI AHAJIN3A U PACIITOSBHABAHUA
MY3bIKAJIbHBIX KOMIIO3UIINU

BuHHHITKHH HallHOHAILHBIH TeXHHYeCKHH YHHBEPCHTET, Bunauna
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