ISSN 2664-262X IlenTpanbHOYKpaiHChKHMI HayKOBHH BicHHK. TexHiuni Hayku, 2021, Bum. 4(35)

KOMIPIOTEPHI HAYKHA

YK 004.8/681.5 DOI: https://doi.org/10.32515/2664-262X.2021.4(35).3-7

P.M. Munaiijienko, 1011., KaHJ. TeXH. HayK, €.B. MeJiemiko, 1011., 1-p TEXH. HAYK
Llenmpanvroykpaincokuu HayionanbHul mexuiunuu yHieepcumem, Kponusnuyvkuii, Yxpaina
e-mail: aron70@ubkr.net, elismeleshko@gmail.com

[IpoOnemMu po3MoaiIeHUX 00YUCIICHD Ta IUIIXH 1X
BUPIIICHHS

B crarTi po3rmsmaroTbes mpoOieMu po3MOAUICHHX OOYUCICHh Ta MOXKIIMBI IUIAXHM iX BHpIMICHHS. 3
MOYaTKOM PO3BUTKY OOUYHCIIOBAIFHUX MEPEX 1 MOABOIO [HTepHETY, 3’SBMIACh BENMKA KUIBKICTH BiIJalIeHIX
CEepBiCiB SKi MPOIIOHYIOTH CBOI HAasiBHI OOYMCITIOBANIbHI pecypcH. 3 OOHOTO OOKY, B pe3yJbTaTi TaKoi CIIBIIpaLl,
MOJKHA BHPIIIUTH MPOOJIEMy HETOCTaTHOCTI BIIACHHUX alapaTHUX PECypceiB, aje, 3 Ipyroro OOKy, BUHHKAE PSII
mpobieM, a caMme: BiICYTHICTh CTaHOApPTiB Ta aJTOPUTMIB PO3POOKH i MOAETIOBAaHHA SK TOJIOBHUX 3acO0iB
NOOY/IOBH CHCTEM PO3IMOJUICHUX OOYMCIIEHB; BIJICYTHICTh YHIBEpCAJbHUX 1 3pYYHUX IHCTPYMEHTIB PO3POOKH
JIOZIATKIB; TEXHIYHI MpOOJIEeMH Ta OOMEXKEHHs, SKi BHU3HAYAIOTHCS ICHYIOYMMH Ha JaHUH Yac TEXHIYHHMH
pilieHHsIMH 11 TOOYIOBH CHCTEM OOpPOOKH MaHHWX 3 BIJHOCHO BHCOKOKO MPOAYKTHBHICTIO; Majia KUIBKICTh i
By3bKa HalpaBJeHICTh 3amad ski O Mornum npuHOcHTH mnpuOyToK. O3HayeHi NpobiIeMu MOTpPedyIOTh
KOMIUIEKCHOTO BUPILIIEHHS.
po3noijieHi 00YHCIeHHA, 00YUCIIOBATbHI pecypcH, aJIrOPUTMHU, MOAETIOBAHHS

IloctanoBka mnpodGaemu. Ha TemepimHii yac ICHye BeJIMKa KUIBKICTh 4YacTo
BUKOPHCTOBYBAaHUX CEPBICIB KOPUCTyBaua TOB’S3aHUX 3 AKTUBHUMH JIOCIIKCHHSIMH Ta
po3pobkamu. Cepen HUX MOKHA BUOKPEMHUTH HaWO1IbII BaXKJIUBI, SIKI CIIOHYKAlOTh PO3BUTOK
raiy3i po3noAiieHuX 004nciIeHb. J{o Takux BiTHOCATH:

— mapaJiesibHI 00YHCIICHHS;

— pO3MoAiIeHI O0UYHCTICHHS;

— 0a3u JaHuX 1 po3MoALIeHI (aitIoBl CHCTEMU;

— obuucoBaibHi pepmu a60 pepMu MalHIHTA.

Bkazani Bumie cepBicH 3a0€3Me4yrOTh PO3BUTOK TOJIOBHUX O3HAK PO3MOIIICHUX
00YMCITIOBAIBHUX CHCTEM. TakuMU O3HAKaAMU €:

— oprasizarlisi 00YHCITIOBAIILHOTO MPOIIECY;

— 3a0e31evyeHHs1 00CITyroByBaHHS;

— MOKJIUBICTh 30€piraHHsl TaHHX;

— BIIMOBOCTIHMKICTB;

— 3a0€3MeUeHHsI MOCTIMHOTO JOCTYITY.

3 MOYaTKOM pPO3BUTKY OOUMCIIOBATHHHX MEpeX 1 MOsBOK IHTepHeTy, 3’sSBHIIACh
BEJIMKA KUIBKICTh BIIJQJICHUX CEPBICIB SIKI TMPOMOHYIOTh CBOI HasBHI OOYHCIIIOBAIIBbHI
pecypcu. 3 omHOro OOKy, B pe3yjibTaTi Takoi CHIiBOpalli, MOXXHAa BHUPIIIMTH HpoOIeMy
HEJIOCTAaTHOCTI BJIACHUX alapaTHUX PECYpCiB, ajie, 3 APyroro 00Ky, BUHHKAE Pl MpooOsieM, a
came:

— BIJICYTHICTh CTaHIApPTIB Ta AJITOPHUTMIB PO3POOKH 1 MOJEIIOBAHHS SIK TOJIOBHUX
3ac001B MOOYI0BU CHCTEM PO3MOIICHUX O0UHCIICHB;

— BIICYTHICTh YHIBEpCAIBHUX 1 3pYYHHUX IHCTPYMEHTIB PO3POOKH JI0/IaTKIB;
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— TeXHIYHI TpoOjIeMHu Ta OOMEKEHHs, SIKi BU3HAYAIOThCS ICHYIOUMMHM Ha JaHUM Yac
TeXHIYHUMHU PINIEHHSAMHA IS TOOYJOBH CHUCTEM OOpPOOKH JaHUX 3 BIJHOCHO BHCOKOIO
IPOAYyKTUBHICTIO;

— MaJjia KUTBKICTh 1 By3bKa HANpaBIICHICTh 3a/a4 sKi O MOTJIM MPUHOCUTH MPUOYTOK 1
noTpeOyI0Th KOMIUIEKCHOTO BUPIIIICHHS.

AHami3 ocTra”HHiXx gociaimkeHb i myOuaikamiii. OgHUM 13 CHOCOOIB BHpPINMICHHS
CKJIaJHUX OOYHMCIIOBAJIBHUX 3a/ad 3 BUKOPUCTAHHSAM II€BHOI KUIBKOCTI KOMII IOTEpiB
00’eqHAHUX B TMapajieJbHy OOUYMCITIOBAIBHY CHCTEMY € 3aCTOCYBAaHHS PO3MOIIICHUX
obOuncinens[1]. Ilpukiagom Takoi CHUCTEMH € BUCOKONPOMYKTHBHI KIACTEpPHI HPUCTPOI,
OCHAIIeH] OOYMCITIOBAIBHUMH BYy3JIaMH. ICHye BelMKa KUIBKICTH 3a7ad, IO MOTPEOYIOTh
BUKOPUCTAHHS PO3MOAUICHUX OOYMCIICHb Cepel SIKUX, B 3B’SI3KYy 3 iX aKTYaJIbHICTIO, MOXHA
BUOKPEMHTH HACTYITHI:

— CTpYKTypHE Ta iMmiTauilHE MOJETIOBAaHHSI OO0 €KTIB 1 TPOBENEHHS aHali3y
CKJIQJIHUX CHCTEM;

— YHCIIOBI PO3B’S3KM CHCTEM Au(epeHLiaTbHUX PiBHSAHb BEJIUKOI PO3MIPHOCTI 3
OaraTbMa 3MIHHUMU,

— KepyBaHHS CKJIAQJHUMHU TEXHOJIOTIYHMMH IpolLecaMHu B pexuMi online B ymoBax
HEBHU3HAYEHOCTI;

— 00poOka Benukux MacuBiB iHGopmaii Ta iHmm [2].

B neskux ramy3sx posnoAilieHi 0OOYMCIIEHHS MO3BOJIMIM 3BUYAHUM KOpPUCTyBauaM
[HTEepHETY MOCATHYTH MOTYKHOCTEH SIKI HE MOXYTh C001 103BOSUTH CBiTOBI I T—KOMMaHii, 1o
MarOTh BJIACHI CynepKoMmIl 1oTepH [3].

Ha Temepimniii yac iCHye AeKibKa MPHUKJIAAHUX OONAaCTel SKi BHUKOPHCTOBYIOTH
po3MoieH] O0YMCIICHHS 1 TUIMBAIOTh Ha iX PO3BUTOK:

— coliajgbHI Mepexi;

— XMapHi CepBicH;

— TIOIITYKOBI CHCTEMHU;

— online—irpu [4];

— MPOEKTH “TOOPOBIILHUX 00uUuCIeHs” [5,6].

IlocTtanoBka 3aBaanHs. [lig yac opranizaiii oOYMCIICHBb TOB’S3aHUX 3 O0OPOOKOIO
JAHWUX, BOXIMBUM MUTAHHAM € PAIliOHAIBHUN PO3MOIUT JaHUX 3 TOYKHU 30py €(hEeKTUBHOTO
BUpIIIEHHS 3a7a4i. 3BUYailHI KOpUCTyBayl MM HE 3alMarOThCs, TaK 5K, YacTille BCHOTO,
BOHU BUKOPUCTOBYIOTh I'OTOBI pillIeHHS JUIs CBOIX 3a7ad.

HaBiTh ipyi CTBOPEHHI HOBHX PO3MOAUICHUX CHUCTEM MPOQPECIHHUMH MPOTrPaMiCTaMH,
cnenrika MPUKIATHUX 00JacTel MOBHICTIO HE BPaXOBY€ETHCSI.

ToOTo, cTBOpIOBaHI mMpoOrpaMHiI MNPOAYKTH, HE TependadaroTb MOXKIHUBOCTI
a/IalITYBaHHS /10 KOHKPETHUX 3aJlad KOPUCTYBayiB, Xo4ya poOOTa B IIbOMY HampsIMKy 3HaYHO
aKkTHBi3yBasachk [7,8].

Bupimenass mpo0GieM yHIBEpCalIbHOCTI 3aCTOCYBAaHHS PO3MOJUICEHUX OOYHCICHb
JICKUTh Y CTBOPEHHI METOJIUK PO3POOKH MPOTrpaMHUX MPOJIYKTIB 1 CTBOPEHHI y3arajJbHEHHX
pitieHs ki Oynu 6 IpUAATHUMU JUIS 3aCTOCYBaHHS B PI3HHUX Taly3sX JOCIIIKEHb.

Buknan ocHoBHOro Mmarepiasy. Ha tenepinHiii yac BUAUISIIOTH IEK1JIbKa HAITPSIMKIB
BUPIIICHHS MPOOJIeMH YHIBEPCATbHOCTI PO3MOAICHUX O0UHCIICHb:

— ONTHMI3AIis apXiTEeKTYpH Ta aJTOPUTMIB B3a€EMOJii 3 METOK BUKOPHCTaHHS
BIJIKPUTOT'O MEPEKEHOTO MPOCTOPY AJIsi OOMIHY TaHUMU;

— CTBOPEHHS 1 pO3BUTOK HOBHUX MPOTOKOJIB MEpeXki OOMIHY TaHUMU;

— HaJlaITyBaHHS MIBUAKOTO JOCTYIY O JaHUX B MPOIECi OOYHCIICHB;

— po3po0Oka HOBUX YHIBEPCAIBHHUX METOIIB MOJICIIOBAHHS 1 iX 3aCTOCyBaHHS B
mporeci po3poOKH JOJATKIB ISl PO3MOIIICHUX O0UHCIICHB;
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— CTBOpEHHSI yHIBEpCAJbHUX MPOrpaMHO—aNnapaTHUX 3aco0iB JUIsi MOOYJOBH CHCTEM
PO3MOIIICHIX 00YHCIICHb;

— y3araJlbHEHHS 1 IHTEerpallis METOIB BUPIIICHHS KOHKPETHHUX 3aay AJs CTBOPEHHS
nepeyMOB BHPIIIEHHS y3arajJbHEHOT 3a71a4l B MeXaxX pO3IMOAUICHHX 00UNCIICHB.

— 3aCTOCYBaHHS MOJYJBHOI apXiTEKTypu sKa 3a0e3leyyBaTUME MOXKIHBICTh
THYYKOCT1 CUCTEMH 1 i1 pO3BUTOK, III0 CYTTEBO MOKE CIIPOCTUTH IPOLIEC CTBOPEHHS JOJATKIB
1 pO3IMIMPHUTHU KOJIO KOPUCTYBAYiB.

[ToTpiOHO BIAMITUTH, IO CTBOPECHHS MOMAYJIBHUX CHCTEM TIOTpeOye TIEBHUX
HepeayMoB, a caMe:

— 1oOyI0OBY THYYKO1 CHCTEMH 3 MACIITA00BAaHOIO apXiTEKTYpOIO;

— MEXaHi3MiB OalaHCyBaHHS HABAHTAXXEHHS, K1 O MpaIfoBaId aBTOMaTHYHO;

— MOJJIMBOCTI BHKOPUCTaHHS TNPUKIAIHUMH TporpamicTaMH Ta 3BUYAWHUMU
KOPUCTYBaYaMH.

3aco0amMu pO3pOOKM MOAATKIB ISl PO3MOMIJIEHUX OOYMCIEHb € PI3HOMAaHITHI
6i6bmiorekn (GLOBE [9]) Ta inTerpoBaHi cepemoBuiia po3pobok Ttaki sk IDE, abo
crieniagizoBaHe mporpamHe 3a0esneueHHs y BuUrisaAil miatdopm s ooumcienb (BIONIC
[10]). B Toii 5xe yac BiACyTHI yHiBepCalbHI IHCTPYMEHTHU SIKMM OyJia B BJIAaCTHBA MPOCTOTA Ta
3pYYHICTh 3 IMIMPOKUM KOJIOM 3aCTOCYBaHHS PO3MOAUICHUX OOYUCIICHB. BIIbIIICTh pO3p00OK
MOYMHAETHCS 3 ‘““UMCTOrO apKymia” 1 3HaYyHAa 4YacTWHA 3yCHJIb 1 PECypCiB CKEpOBYETHCS Ha
peamizaimito TOBHOI 1H(PPACTPYKTypH CHCTEMH, 3aMiCThb TOro, 00 30CEpeaUuTHUCh Ha
CTBOPEHHI KOHKPETHOTO AJITOPUTMYy YH MiACUCTeMH. TOOTO yHIBEpCaNbHICTh MPOrpaMHO—
arapaTHUX 3aco0iB MOOYIOBH CHUCTEM PO3IMOAUICHHX OOYMUCIEHb O3BOJUTH CIPOCTUTH 1
NPUIIBHIIIATH MPOLIEC PO3POOKH JOIATKIB.

OnHi€ero 13 OCHOBHHX MPOOJIEM PO3MOJAUICHUX OOYMCICHb € TOBIIBHUN PO3BHUTOK
BUCOKOIIIBHJIKICHOTO MEpPEXEHOro 00JaJHaHHA SKe MOIJI0 0 KOHKYPYBAaTH 13 BHYTPILIHIMU
3’e¢qHAHHSAMH. 3OUTBIICHHS IIBUAKOCTI Tepefadl JaHUX 3 BUKOPHUCTAHHSAM 3acTapliiux
TEXHOJIOTi HEMOXIIUBE MO PALY TEXHOJNOTIYHMX 1 (pismunux npuuud [11]. HocmimpkeHHs B
rajxysi po3poOKH HOBHX MPOTOKONIB TMepenadi JaHuX 1 iX omTuMmizaiisi MpOBOASTHCS, ajie
OCTaTOYHOTO pIIICHHS MOKHU He icHye [12].

[Iporiec po3poOKH PO3MOIIICHOTO MPOTPAMHOTO 3a0e3MeUeHHsT oTpedy€e CTBOPECHHS
BEJIMKO1 KUIBKOCTI €JIEMEHTIB KepYBaHHS 1 B3a€MO 3B’SI3KiB MK HUMU. TyT MOXKHA BUILIUTH
JIeKUJIbKa OCHOBHHX TTpo0JieM, a came:

— CIPOMOXKHICTh 3abe3mneueHHs KOH(iIeHIIHHOCTI 3’€qHaHHs 1 KOHQIIEHIIIHOCTI
JaHUX KOPHCTYBaya,

— 3a0e3reyeHHs 3aXHCTy CHUCTEMH BiJi HECAHKI[IOHOBAHOTO 30BHIIIHBOTO Ta
BHYTPILIHBOTO BILIUBY;

— MATPUMKA IUTICHOCTI Ta BiIMOBOCTIMKOCTI CUCTEMH.

BupimeHHs o3Ha4YeHHMX BHWINE MpoOJieM MOTPeOy€e 3aCTOCYBaHHs Pi3HOMAHITHUX
METO/IB MOJICJIIOBAHHS 3 BUBHAUEHUMH CTaHJapTaMH Ta OJM3BKUX JI0 PEaTbHOCTI, ajie TaKhX
METO/IB Ha JaHui yac He icHye [13].

BucHoBku. B crarti mpoBeneHO orisii mpoOieM po3NOAUICHHX OOYMCIIEHb Ta
MO>KJIMBI IIUIAXU 1X BUpimeHHs. [loka3zaHo, mo Taki GakTopu sSK: BiICYTHICTh CTaHIAPTIB Ta
ANTOPUTMIB PO3POOKH 1 MOJIETIOBAHHS K TOJIOBHUX 3aC001B MOOYJOBH CHCTEM PO3MOIIICHUX
00YHCIICHD; BIJCYTHICTh YHIBEpCAIBHUX 1 3pYyYHUX IHCTPYMEHTIB PO3POOKH 10JIATKiB;
TEXHIYHI MPoOIeMU Ta OOMEKEHHSI, 1K1 BU3HAYAIOTHCS ICHYIOUMMH Ha IaHUW Yac TeXHIYHUMU
pilIeHHSAMH 17151 TOOYIOBH CHCTEM OOPOOKH JaHWX 3 BiTHOCHO BHCOKOIO MPOAYKTHUBHICTIO;
Maja KiJIbKICTh 1 By3bKa HAmNpaBIEHICTh 3a/lay, 3HAYHO BJIMBAIOTh HA PO3BUTOK TEXHOJOTIHN
PO3MOAIIEHHX O0YUCIIEHB 1 MOTPEOYIOTh KOMIUIEKCHOTO BUPIIICHHS.
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Problems of Distributed Computing and Ways to Solve Them

The article considers the problems of distributed computing and possible ways to solve them. With the
beginning of the development of computer networks and the advent of the Internet, a large number of remote
services have appeared that offer their available computing resources. On the one hand, as a result of such
cooperation, it is possible to solve the problem of insufficiency of own hardware resources, but, on the other
hand, there are a number of problems, namely: lack of standards and algorithms of development and modeling as
the main means of building distributed computing systems; lack of universal and convenient application
development tools; technical problems and limitations, which are determined by the currently existing technical
solutions for the construction of data processing systems with relatively high performance; small number and
narrow focus of tasks that could generate income and require a comprehensive solution.

One of the main problems with distributed computing is the slow development of high-speed network
equipment that could compete with internal connections. Increasing the data transfer rate using outdated
technologies is impossible for a number of technological and physical reasons. Research in the field of
development of new data transmission protocols and their optimization is carried out, but the final decision does
not yet exist

When organizing calculations related to data processing, an important issue is the rational distribution
of data in terms of effective problem solving. Ordinary users do not do this, because most often they use ready-
made solutions for their tasks. Even when creating new distributed systems by professional programmers, the
specifics of application areas are not fully taken into account. That is, the created software products do not
provide the ability to adapt to specific tasks of users, although work in this direction has significantly intensified.
The solution to the problems of universality of the application of distributed computing lies in the creation of
methods for software development and the creation of generalized solutions that would be universal and suitable
for use in various fields of research.
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