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Pedepar

Junmomuas padota 46 c., 13 puc., 1 tadma., 12 ucrous.
KJIMEHT-CEPBEPHOE [MTPUJIOXEHME, MUKPOCEPBUCHAA
APXUTEKTYPA, MHTEP®ENC IIOJIb3OBATEJIS, OJHOCTPAHUYHBIE
[MPUJIOXKEHUA  (SPA), MAIIMHHAS  T'PA®UKA, OBPABOTKA
N30BPAXXEHNIN, ABTOPU3AIIMS TTOJB30BATEJIS, BAJTAHCHUPOBKA
HAI'PY3KHU

Oovekm wuccnedoeanuna - W3YYECHUE TEXHOJOTHM [0 HANUCAHUIO
MYJIBTUIUIATPOPMEHHOTO  PACTPEACICHHOT0  MAacIITabupyeMoro  KJIHEHT-
CEPBEPHOTO MPUJIOKEHUS, AITOPUTMOB PAOOTHI C MAIIMHHON TpaduKoi.

ILlenv pabomst - co3gaHne ApXUTEKTYPbl KIIMEHT-CEPBEPHOTO MPUIIOKEHUS,
peanu3anus moJib30BaTeNIbCcKOTo nHTepderica 1 MUKPOCEPBUCOB 10 OalaHCUPOBKE
Harpy3ku MEXKJy y3JIaMH CHCTEMbI, aBTOPU3AIMU MOJb30BATEIEH U MPEI U MOCT
00paboTKe pacro3HaBaeMbIX HN300paKEHUM, TMO3BOJSIONICTO 3arpy3vWB  WIIU
choTorpadupoBaB HOTHYIO MAPTUTYPY MOJYYUTh CKOHBEPTUPOBAHHBIC JaHHBIC B
¢dopmar midi ¢ BO3MOKHOCTBIO MPOUTPHIBAHUS M PEAAKTHPOBAHUSA Ha JIFOOOM
YCTPOMCTBE.

Memoo u memooonocus npoeedeHus padomvl - N3YUYCHUE OCHOBHBIX
CIIOCOOOB MOCTPOCHHMSI MACIITAOUPYEMBIX PACIIPEACIICHHBIX CUCTEM, TECTUPOBAHHE
MIPOU3BOIUTEIILHOCTH U COATaHCHUPOBAHHOCTH PA3IUYHBIX TMOJXOJOB B paMKax
MPOEKTUPYEMOTO MPUIIOKECHUS.

Pe3ynomamot pabomel u Hosuzna - co3qaHue BeO KIMEHTA U CEPBEPHOU
YacTH  NPWIOKEHMS, MPUHUMAIOIIEH  3ampockl  OT  KIMEHTOB  4epe3
MOJIB30BATENIbCKUN HHTEp(]EIC Wi MpeaocTaBisieMblii HHTEp(dEc mporpaMmMHOTo
oOecrieueHus1, JJis PAcClO3HABaHUS TAPTUTYP MY3BIKATBHBIX TPOU3BEACHUHN, U
MOCJIEYIONIEMY B3aUMOJICUCTBHUIO MOJb30BaTeNsd ¢ HUMHU. Be® kimeHT crocoOeH
rpadguuecku  oTtoOpaxaTh  pe3yJbTaT, aHUMHUPOBATH  BOCIPOU3BOJIUMOE
My3bIKaJIbHOE TPOM3BEJICHHE C OJHOBPEMEHHON BO3MOXKHOCTBIO BBIOOpa
MY3bIKQIbHOTO MHCTPYMEHTA U PEJAKTHUPOBaHUsI MapTUTYphl. CepBepHas 4acTb
MIPWIOKEHUS SIBJISIETCS MacIITaOupyeMom, cOaJaHCUPOBAHHOMW, 3aIUIICHHONW OT
HEaBTOPU3UPOBAHHOIO  MCIOJIB30BAHUSI C  BO3MOXKHOCTBIO  HE3aBHCHUMOTO
HCIOJIb30BaHUs BCEX €€ MOAYJIEH.

Obnacme npumenenus - My3bIKalbHbIE Y4YEOHBIE YUPEKICHUS, JIUYHOE
WCITOJIb30BAaHUE TIPH CAMOCTOSITETbHOM O0YUYEHUHU.



Padepar

Jpimuiomuas npana 46 c., 13 mait., 1 ta6sn., 12 kpsiH.
KJIIEHT-CEPBEPHAE [TPBIKJIAJIAHHE, MIKPACOPBICHAA
APXITOKTYPA, IHTOPOENC KAPBICTAJILHIKA, AJJTHACTAPOHKABBISA
IIPBIKJIAJAHHS  (SPA), MAIIIBIHHASI TPA®IKA, AIIPAIIOYKA
MAJIIOHKAY, AVTAPBI3ALIbISI KAPBICTAJIBHIKA, BAJTIAHCABAHHE
HAI'PY3KI

A6’ekm  Oacnedeéammss - BBIBYUDHHE TOXHAJIOTIM Ta  HaicaHHI
MyJbTHIIIATGOPMEHHAra pa3MepkaBaHara Maintadyemara KII€HT-CEpBepHara
MPBIKJIAJIAaHHSA, aJrapbITMay Mpalsl 3 MallbiHHAN Tpadikaii.

M>ma npaybt - CTBapIHHE apXITIKTYPhI KIIEHT-CEpBEpHAra MpbIKJIalaHHs,
prai3aliblsl KapbIcTalkara iHTIpdeincy 1 Mikpacspsicay na OalaHcaBaHHI Harpys3Ki
aMDK By3J1aMi CICTOMBI, ayTapbI3alibli KapbICTaJIbHIKAY 1 MAMSIPIIHAN 1 Janeuian
amparoyIpl pacla3HaBaHbIX MAaJIOHKAY, SKOe Ja3Bajisge 3arpysiyuisl  abo
chararpadaBayiibl HOTHYIO MapTHITYPY aTpbIMallb CKaHBEpPTaBaHbIS JIaHbIS ¥
dapmaT midi 3 MarysIMacIito mparpaBaHHs 1 pyaraBaHHs Ha J000H TpbLIaa3e.

Memao i memaodanozia npasad3eHHa npaysbl - BBIBYYSHHE ACHOYHBIX
crocabay maOyqoBbl MamTadyeMbIX pa3MepKaBaHBIX CICTIM, MPaBsA3E€HHE
TACTaBaHHS MPaAyKIbIMHACII 1 30alaHcaBaHaCIll PO3HBIX MAJbIXOJay y mamMepax
pacmpariaBaHara npbIKjiagaHHs.

Buiniki npaywt i nagizma - cTBapdHHE B30 KIIEHTY 1 CepBEpHail 4acTKi
MPBIKJIAJIAaHHA, SIKOE TIPhIMAe 3allbIThl aJl KJIIEHTaY Mpa3 KapbICTaIbCKl 1HTIpdEic
abo 1iHTIpdelic Kl mpajcTayiselnia MparpaMHbIM  3a0€CISTYIHHEM, IS
pacna3HaHHs TapTHITYp MY3bIYHBIX TBOpAY, 1 HACTyImHaAMy Y3aeMaJ3esiHHIO
KapbICTaJIbHIKA 3 1Mi. B0 KiieHT 310ybHBI TpadiuyHa aaTtoCcTpOYBallb BBIHIK,
aHiMipaBallb MY3bIYHBI TBOp SKI TpairpaBaelilia 3 aJHa4yacoBail MardbIMacIlo
BbIOApy My3bIUHara iHCTPyYMEHTa 1 p3JaraBaHHs MapThITypbl. CepBepHas yacTka
NpBIKJIAIaHHa  3'ayjsena wmamradyemai, 30aiaHcaBaHaii, abapoHeHall ajn
HeayTapbl3aBaHara BBIKAPHICTAHHS 3 MardbIMacIlo He3aJie)KHara BBIKAPHICTAHHS
ycCix sie MOLyAy.

Boonacuv evikapvicmoysanna - My3bIYHBISI HaBYYaJbHBISI YCTaHOBBI,
acabicTae BhIKApPBICTAHHE IIPHI CAMACTONHBIM HaBYUYaHHI.



Abstract

Diploma thesis 46 p., 13 fig., 1 table, 12 references.

CLIENT-SERVER APPLICATION, MICROSERVICE ARCHITECTURE, USER
INTERFACE, SINGLE-PAGE APPLICATIONS (SPA), MACHINE GRAPHICS,
IMAGE PROCESSING, USER AUTHORIZATION, LOAD BALANCING

Object of research - exploration of technologies for creating a multiplatform
distributed scalable client-server application, algorithms of working with machine
graphics.

Purpose - create client-server application architecture, implement user
interface and microservices for load balancing between system nodes, user
authorization, and pre and post-processing of recognized images, which allows after
uploading or photographing a musical score to get converted data in midi format
with the ability to play and edit on any device.

Method and methodology of the work - analysis of the major ways of building
scalable distributed systems, testing the performance and balance of various
approaches within the framework of the designed application.

Results and novelty - creation of a web client and a server part of the
application that accepts requests from clients through the user interface or the
provided application programming interface, for recognizing musical scores, and
subsequent user interaction with them. The web client is able to graphically display
the result, animate the played piece of music with the simultaneous ability to select
a musical instrument and edit the score. The server part of the application is scalable,
balanced, protected from unauthorized use with the possibility of independent use
of all its modules.

Application area - music educational institutions, personal use in self-study.



