VIIK 004.652

0. M. Bepec
Harionansuuit yHiBepeuteT “JIbBIBChKA MOJIITEXHIKA”,
kadenpa iHGOpMaIIHHIX CUCTEM Ta MEPEX

BUBIP XMAPHOI TEXHOJIOI'II B MPOEKTI CIIIP
3 KEPYBAHHA BEJIMKUMU JTAHUMHA

© Bepec O. M., 2016

Onucano oco0JuBOCTI HasgsBHUX Kiaacudikauiii i BUAIB XMapHMX TexXHOJIOrIH, ixHix
ocobimBocTeil Ta cneuugikum 3actocyBaHHsl A npoexktyBanHs CIIIIP 3 kepyBanHs
Beankumu fannvMu. 3anpooHOBAHO TA ONMCAHO 3aCTOCYBAHHSA METOAY AHAJITHYHOI iepapxii
ajast BuOopy xmapsoi TexHodsorii B mpoekti CIIIIP 3 kepyBanns Besmkumu panumm.
Po3B’'si3aHo OaraTokpuTepiliHy 3agayy yXBaJleHHsl pillleHHSI 3 BH3HAY€HOI0 MHOKMHOIO
KpUTepiiB i aIbTepHATHB.

KuarouoBi cioBa: Beamki gani, Moaesb, XMapHi cepBicH, MeTOA yXBaJIeHHSI pillleHHS,
CHCTEeMA MiATPUMKH NPUAHATTS PillIeHb.

This article describes the features of the existing classifications and types of cloud
technologies, their characteristics and the specific application for the design of Big Data-
Driven DSS. Application of the method of the analytical hierarchy for selecting a cloud
technology in the project Big Data-Driven DSS has been offered and developed. Multicriterion
problem of decision-making with a defined set of criteria and alter natives has been solved.

Key words: Big Data, cloud services, decision making method, Decision Support System.

Beryn. 3arajibHa NoCTaHOBKA NMPO0JIeMHI

3a manmmu Gartner, mo 2018 poky moJOBHHA BCiX BWIIJKIB MOPYIIEHHS MiJIOBOI €THKH OyIe
NOB'si3aHa 3 HEMPaBUIILHUM 3aCTOCYBAaHHSAM aHaJi3y JaHUX, HacamIlepes He3aTHICTIO OTPUMYBATH 3 HUX
BUTOJY Ui Oi3HeCy. PU3MKHM MOCHITIOIOTHCS BHACHIIOK BEIHMKOIO OOCATY JAaHUX, IXHBOI PI3HOMAHITHOCTI
Ta BATOHYCHOCTI Cy4aCHHUX aHATITHYHHX MeToiB [1].

Ha ngymky ananmitukis, npubianzao 50 % Bcix BumazakiB mopyueHHs AitoBoi etk 10 2018 poky
Oy/ZyTb BHKIMKAHI HE3JIATHICTIO TPaBUIBHO MOBOAWTHCA 3 BelMUe3HUMH oOcsramu iHdopmamii Ta
iHCTpyMEHTaMH Ul iXHBOTO ONpALOBAHHA. MjeThcss TpPo Hee(heKTHBHE BHKOPHCTAHHS PECYpCiB,
MO>KJIMBY BTpaTy pemyTallii, mpo oOMeXxeHHs JisuIbHOCTI Gi3Hecy 1 HaBiTh PO MPAaBOBi CAHKLIII.

®axiBmi Gartner pagsaTh TOKPOKOBO CIIBBITHOCHUTH aHANITHYHI BUCHOBKH 3 THUM €(EKTOM, SKHU
OTPHUMY€ HiANPHEMCTBO 3a PE3yJIbTaTaMH YXBaJCHUX Ha iXHiId OCHOBI Oi3Hec-pimeHb. Jleski opranizamii
yepe3 Opak (iHAHCOBUX PECYpCiB HE 3[aTHI 3aCTOCYBAaTH B CBOIM JISUIBHOCTI Pe3yJIbTaTH OCIIIKEHb.
Kpim Toro, yxBaneHHs pillleHHS HE 3aBKIU BHMAara€ iHBECTHIIH B iHXCHEPHI PO3pOOKH Ta CKIajHi
aHAJIITHYHI IPOCKTH.

[lignpueMcTBy HEoOXiHA IOBIOCTPOKOBA CTpATEriss BHPOBAKEHHS 3ac00iB OOpOOKH BEIMKHX
JlaHMX, sKa BIJINIOBiJIa€ HA MHUTAHHS PO Te, K caMe JaHi OyayTh oOpoOyieHi Ta BukopucrtaHi. ToOTO B
MOMEHT 30MpaHHS JaHUX BXKE MOTPIOHO 3HATH JIeTalli MaHOYyTHLOTO aHai3y.

Amnanituku Gartner Takox akUEHTYIOTh yBary Ha HEOOXiIHOCTI KepyBaTh AaHUMH SIK aKTHBaMHU
MiInpueMCTBa. Benwue3Ha KiMBKICTh iHpoOpMalii HaAXOMUTh PI3HUMH KaHATAMH BiJ TOKYMIIB 1
CHOXXMBAYiB MOCIYT, ajne Oi3HeC irHOpye IXHIO LIHHICTH 1 PiIKO Ma€ YiTKy CXeMy MOHETH3aulii LbOro
pecypcy. banku i maTixkHI ccTEMH BXKe 3apa3 Ha OCHOBI NMPU3HAYCHUX IS KOPUCTYBaua JaHUX HA/IAI0Th
cepBicu piTeisiepaM. Po3ipiOHI TOProBili, CBOEI YEProro, AUIATHCSA iHPOPMAIIE€0 3 TOUYOK IMPOAAKIB 3
[MOCTavaIbHUKAMH, 1100 301TBIIUTH 000POT.

Toxi sik paxkTopu BOpOBaKEHHS BENMKUX JaHUX, NEPENOHH, 1[0 BUHUKAIOTh, Ta OUiKyBaHa BUTOJa
€ PI3HUMH B PI3HUX Taly3sX, KOMIIaHii, SKi 3BePTAIOThCS J0 BEJIUKUX JaHUX, HAa T0YaTKax MalOTh Ha METi
3a IXHBOIO JOTIOMOTOIO IiJIBUIIUTH SIKICTh JOCBiY y KIIEHTIB, 3pOOMTH MPOJYKTH 1 TOCIYTH OLIbII
IHHOBAIIIHHUMH Ta ONITHMI3yBaTH Gi3Hec-TporiecH, BBaxkaroTh B IDC [2].

11



Cucremn miatpumku npuiiHatrs pimeds (CIIIIP, anrr. Decision Support System (DSS)) -
iH(opMamiiiHi cucTeMH, SIKi SKHaHKpalle MPUCTOCOBAHI 10 BUPIIICHHS 3aBAAHb 3 YIPABIiHHS TisUIbHICTIO Ta €
3aco0aMy, IO HAAAIOTh 3MOTY MEHEMKepaM NpHHAMAaTH OOIPYHTOBaHi, SKICHI Ta e(EeKTHBHI pilICHHS Ha
KOYKHOMY 3 piBHiB ympasiints opratizaiiero [3]. CIIIIP y pexxumi peatbHOro 4acy Aa€ 3MOry aBTOMATHIHO
aHANII3yBaTH JOCTATHBO BeMKi o0csry iHpopmarii. 3acodamu CIIIIP MoxkHa po3B’s3yBaTi HECTPYKTYPOBaHi i
cnalbKo cTpykTypoBasi OaratokputepianbHi 3agadi. CIIIIP — ne aBTomMaTn3oBaHa iHTEpaKTUBHA CHCTEMA, SIKA
HaJia€ 3MOTY JICLUICHTY, BUKOPUCTOBYIOUH JIaHi i MOJE AJ1sl BUSIBJICHHS Ta BUPILICHHS 3aBIaHb, YXBAJIIOBATH
sikicHI pimeHHs. Lli kopmopartuBHi iH(OpMamliiiHi CHCTEMH BHKOPHCTOBYIOTH POOOTY 3 iHTEpaKTUBHHUMH
3alUTaMH, MOACMIOIOTh CUTYaLlii MPUIHATTS pilleHHS Ta GOPMYIOTh 3BITH B OH-TIalH pekuMi. OCHOBHA MeTa
CIIIP — minBuieHHs epeKTUBHOCTI YXBaJICHHX PIiLICHb.

AHaJIi3 0CTaHHIX JOCTIKeHb 1 myOaikami

CIIIP - me MHOXHWHA IHTENEKTyaJbHHX THQOPMAIIfHUX Ta IHCTPYMEHTAIBHHUX JOAATKIB, SIKi
3aCTOCOBYIOTBHCS JIJISI MaHIMMyJIOBaHHS JaHWUMH, IX aHamizy 1 HaJaHHS HOro pe3yibTaTiB KiHIIEBOMY
kopuctyBauesi [3]. Cyugacua CIIIIP Hagae MOKIHMBICTh BU3HAYATH CTYIIHb BIUIUBY YXBAJIEHUX PilllcHb Ha
MOJJANTBININE PO3BHUTOK Oi3HECY.

PoGoTta 3 BenUMKMMHU JaHUMHM HE CXO)Ka Ha 3BHYAMHMU Tpoliec Oi3HEC-aHANITHKH, A€ IPOCTE
JOJIaBaHHSl BIJIOMHX 3HAY€Hb IMPHHOCUTH pE3yJIbTaT. HANPHKIAM, pPe3yJlbTaT CKIaJaHHS JaHUX Tpo
CIUIa4eH] paXyHKH CTa€ 00CATOM MPOJaXiB 3a pik. [Ipy poOOTi 3 BEMUKUMH JaHUMH PE3YJIbTAT OTPUMYIOTh
B IIPOIECI IX OYMILNEHHS IMOCIIJOBHAM MOJCIIOBAHHSAM. CIIOYAaTKy BHMCYBA€ThCS TilOTE3a, OYAYEThCS
CTaTUCTUYHA, Bi3yallbHa 200 CeMaHTHYHA MOJIENb, Ha i1 MiJICTaBi NepPeBipAETHCS JOCTOBIPHICTH BUCYHYTOT
rinore3n 1 MOTIM BUCYBaeThcs HacTymHa. lleli mpormec BuMarae Bim mochigHWKa abo iHTepmperarlii
Bi3yaJIbHUX 3HaueHb, a00 CKJIAAaHHS 1HTEPAKTHBHUX 3allUTIB HAa OCHOBI 3HaHb, ab0 PO3POOIJICHHS
aJanTUBHUX aJTOPUTMIB “MAaIIMHHOIO HaBYaHHA , 30aTHUX OTPUMATH IyKaHUH pe3ynbTatr. [Ipudomy gac
JKUTTS TAKOTO aJITOPUTMY MOXKE OyTH JI0BOJI KOPOTKUM [4] .

Bill Inmon posrisgae koHmenmito “BeMMKHX MaHuUX’ SIK HOBY iH(MoOpMalliiiHy TexHosorito [5].
Benuki n1ani — e TEXHOIOTIs, 0 MA€ TaKl BIaCTUBOCTI.

e MOJKHA ONpPANbOBYBATH AYKE BEJIMKI OOCSTH JaHUX;

e HOCIi JaHUX € HEIOPOTHMHU,

e 1aHi KepywThes Metogamu “Pumcrkoro nepernucy” (“Roman Census™ method);

® JaHi, 0 KEPYIOThCA 32 JIOTIOMOTOI0 BETTMKHUX JTAaHUX, € HECTPYKTYPOBaHUMH.

st peanizanii meroniB “Pumcbkoro nepenucy” HalKpaiie 3acTOCyBaTH XMapHi TEXHOJIOTI.

Xwmapui obuncnennst (awen. Cloud Computing) — me Momens 3aGe3nedyeHHs] MOBCIOJAHOTO Ta
3pYYHOTO JOCTYNY Ha BHUMOTY Ye€pe3 MEpexy OO0 CHIIbHOrO MyJdy OOYHCIIOBAIBHUX PECypciB, IO
HiUIAraloTh HANAIITYBaHHIO (HAMpUKIAL, A0 KOMYHIKAI[MHHX MEpex, CepBepiB, 3ac0o0iB 30epekeHHs
JaHUX, MPUKIATHAX MPOrpaM i CepBiciB), i sIKi MOXYTh OyTH ONMEpaTHBHO HaJaHi Ta 3BUIbHEHI 3
MiHIMaJIbHIMH YIPaBIiHCHKUMHU 3aTpaTaMK Ta 3BEPHEHHSMH JI0 TIpoBaiiiepa [6].

3a OXHOCTAMHMMH TNPOTHO3aMH MNPOBIIHMX KOHCAITHHIOBHX KOMIIAHIM CBiTYy, IIBHAKE BIOCKO-
HaJICHHsI Ta HOIIMPEHHS! XMapHUX TEXHOJOT1H 3apa3 € OJHUM 3 THX KIIOYOBHX TPEHIIB, 110 B HAHOMIKI
5-8 pokiB NOMITHO BIUIMHYTH Ha riI00aNbHUM po3BuUTOK He nume [T-inayctpii, ane it 6i3Hecy, ¢inaHCiB,
JepKaBHOTO YNpPaBIJIiHHS, MEAWLUHM, OCBITH 1 OaraTthox IiHIIMX cdep JNIOACHKOro XKUTTSI. B ymoBax
BUIIEPEDKAIOYOr0 PO3BUTKY iH(opMaliiiHO-koMyHikauiinux Ttexuosoriii (IKT) Tta deproBoro cmany
CBITOBOi €KOHOMIKM TEXHOJOTiS, SKa J1a€ 3MOTYy OpraHizallisM Ta 1HIIUM Cy0’€KTaM BiIMOBHUTHCH BiJ
3HaYHUX BHUTpaT Ha BiacHy IT-iHpacTpyKTypy Ha KOpUCTH OTpUMaHHs Bcix HeoOximuux IT-pecypcis
OHJIAWH, PO3ITISAAETHCSA SIK NEPCIEKTUBHUM Ta peHTabenbHMH BHMOIp Ui MOJAEpHi3auii, ONTUMajbHa
iHBecTHIIis B MaiiOyTHE [6].

Y 2018 poui Ha puHKY NYONiYHHX XMapHHUX CEpBICIB TMPOTHO3YIOTh I1HBECTHIi B po3Mipi
$ 127,5 mupna, a ixHill po3mip 10 1Oro yacy Oye 30iIbInyBaTHCS B cepeaabomy Ha 22,8 % Ha pik, 110 B
IICTh pa3iB OLbIIE MPOrHO30BAHOIO 3pocTaHHs riodanbHOro puHky IT. OuikyeTbes, mo B 2018 pomi Ha
4acTKy MyOJIIYHMX XMap NpunazaTuMe Oinblie MOJOBHHM TOKa3HWKA 3POCTaHHS BUTpAT Ha MpPOrpaMHe
3a0e3MeueHHs, CepBEPH i CUCTEMH 30epiraHHs JaHuX y cBiTi [7].
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Jlo npaiiBepiB 3pOCTaHHA pPUHKY “XMap” MOXKHA BIJHECTH TaKOX 30UIBIICHHS KIJIbKOCTI
MiANPUEMCTB, B SIKUX KEPiBHUKH NParHyTh MOJIMIIUTH aJanToBaHICTh 0e3 icTOTHOTrO 301IbIIEHHS BUTPAT,
Ha/Ial09d MOOIJTbHUM KOPUCTYBauaM OLbIIIE MOMIJIMBOCTI JUIs POOOTH, MOEAHYIOUN (PYHKIIOHATBHICTD i
MoJiepHi3oBaHi nporpaMu. CboronHi Bce Oiibllie KOMIaHid BUKOPHCTOBYIOTb XMAapHi TEXHOJOTi He SK
nonatok 110 IT-iHdpacTpyKTypH, a sIK TIOBHY 3aMiHY KJaCHYHUM JIOKAJIbHUM PILICHHSM.

UacTrHa KOMIMaHiW, OJHAK, MOKH He Tocmimae Wrn B “xmapu’. Haltwacrime moOoroBaHHS
KEpIBHHKIB TOB'I3aHi 3 MUTaHHSAMH O€3MeKU JaHWX, MPOIYKTUBHICTIO i BUTpatamMu Ha iHTerpamito. [llo
CTOCYETbCS TEPILIOrO IYHKTY, TO HaiOoJrodille NUTAaHHA: A€ 30epiraTUMyTbCs HaHi, OCKUIBKH JUIs
0araTb0X KOMIaHi aOCONIOTHO HETPHUITYCTUMO 30epiraTy cBOi BHYTPIIIHI JaHi 32 MEXaMHU CBO€1 KpaiHH.
Jo Toro x Janeko He BCi 1le PO3YMIIOTh MPUHIUIIKA POOOTH, OTUIATH 1 HE BIIEBHEHI B HAJIIHHOCTI cepaicy.
YacTHHa CIOKKMBaviB BBAXKAIOTh, LII0 XMapHi CXOBHUIIIA HE MOXYTh rapaHTyBaTu iM Oe3neku iHpopMalrtii.

e omHiero mpoOIIeMOolo € MPUB'A3Ka KIIEHTIB 70 MpoBaii/iepa i CKIAJHICTh 3 JOCTYNOM B [HTepHET
OKpeMmux KopucTyBauiB. llle He Bci XMapHi cepBiCH € BUTAHILIMMU IJIs1 KIIIEHTIB, ajie 3 4acoM 1 3 MOSIBOIO
HOBHMX TpaBI[iB HAa PUHKY KX IOCIYT 3alliKaBJICHICTh CIIOKMBAYiB 30UIbIIMTRCA. Lle 3amexarnMe Bin
3HIKCHHS LiH Ta NOsBU KBaTi(hikoBaHUX (DaxiBLiB y raiy3i.

Hose nocmimkennss IDG Research Services Hamae nepekoHJIMBHII J0Ka3 Toro, mo upposa
TpaHchopMallist — KIIF0Y JI0 YCIiXy B KOHKYpPEeHTHii 00poTh0i B indpoBy enoxy [7]. TexHosnorii riopuaHoi
XMapH — Le pyuriiiHa cuia nugpoBoro Oi3HecCy, a iXHE BIPOBAIKEHHA AACTh 3MOTY LIBHIIIE AOCITTH
yemixy. ChOrofHiIIHI Jifiepd B IUGPOBOMY Oi3HeCi POOJIATH TEXHOJIOTiIO TIOPUIHOI XMapu OCHOBHUM
npioputeToM. 3apa3 HalKpaluid 9ac AJis TOro, I100 MOBHOIO Mipo0 peasti3yBaTH MOTEHLial HU(POBOTO
0i3Hecy Ta riOpUIHOT XMapH.

Hepupimeni panine 4acTHHH 3arajJbHoI npoodaemMu

Po3pobnennss iHpopMamiiHUX cuUCTeM SK BEIMKOMACIITAOHMH MNPOEKT € HaA3BHYAHHO
NEePCIIEKTUBHUM 1 Ma€ BpaxoByBatu Bci acniektr pyHkiionyBanus CIIIIP 3 kepyBanns nanumu. Jlo eramy
3aCTOCYBaHHS METOJOJIOTIH BHOOPY XMapHOi TEXHOJIOTii Tpeba NOCHITUTH THIM XMapHUX Mojenei 3
aKLEHTOM Ha 3acTOCyBaHHs iH(opmauiiiHoi TexHoinorii Benuki nani Ta modymosu npoekty CIIIIP, mo
BPaxoBYe€ YCI MIAXOIHU J0 PO3POOJICHHS TaKUX MOJCIICH.

Iisi (3aBaanus) crarTi

Po3pobnenns mpoekty Ta BnpoBamkeHHs CIIIIP € aktyanbHuMH, OCOOIMBO MpH 1HTEHCHBHOMY
PO3BHUTKY 0i3HECy, BIOCKOHAIECHHI CTPYKTYpH OpraHi3allii Ta Halaro/yKeHHI MIKKOPIOPATUBHUX 3B'SI3KiB.
MeToto poOOTH € AOCTiAKEHHS 0COOINBOCTEN XMapHHUX TEXHOJIOTIH, IXHBOTO 3aCTOCYBaHHS, a TAKOK OIHUC
3aCTOCYBaHHs MeTOAy aHamiTu4dHOl iepapxii (MAI) mns BubGopy xmapuoi TexHosorii B npoekti CIIIIP 3
KepyBaHHA Benukumu nanuMu.

Buo6ip xmapHoi TexHoJiorii aist mpoexty CIITIP

Ha xonuenryaneromy piBHi Bumisitote CIIIIP 3 kepyBanns manmmu (Data-Driven DSS) abo
opieHToBaHi Ha poboty 3 manumu (Data-oriented DSS) — OpieHTYIOThCS Ha TIOCTYI Ta MAHIITYJIALIT 3 JaHUMH.
Axryanbhicts Takux CITTIP mincumiiacs 3 mosiBoro iHdopMartiiitoi Texuosorii Bemuki mani (Big Data).

CIIIP 3 kepyBaHHS AaHUMH 3a0e3redye HaWBUINMI piBeHb (YHKIIOHATBHOCTI Ta MiJTPUMKH
YXBaJIeHHs PillleHb, K€ TOB'SI3aHEe 3 aHAJI30M BENUKHX OOCATIB HaKONMWUYeHWX naHuX. Hailimepcrnek-
TUBHIIIOW 1H(GOPMAIIIIfHOI TEXHOJIOTIEID, AKY JOLIIBHO 3aCTOCOBYBATU JUIsl TIOOYJOBH MPOEKTY TakKol
CIIIIP, e Benuki nani [3].

Benuki gaHi sk iHpopMaliiiiHa TEXHOIOTis Mae Taky GopmanbHy Mozens [3, 8-10]:

BD = ( VOIBD, Ip, Agp, Tep >,

ne  Volgp — MHOXKMHA TUTIB 00CATIB; | P — MHOXKMHA THUIIB jpkepen AaHux (iHGOpMaIiifHUX MPOMYKTIB);
App — MHOXXHHA METOMIUK aHai3y Benukux ganux; Tgp — MHOKHHA TEXHOJIOTiH 00poOKu Benmnkux maHux.
Ha ¢a3ax 00poOku Benukux nqaHux 3aCTOCOBYIOTH TaKi TEXHOJIOTI:
Tep =¢ Tosows TsoLs THadoopa Tv),
e Tosq — TexHomorii NOSQL 6a3 nanux; Thageop — T€XHOJOTII 3a0e3MeYeHHs MaCHBHO-TIapaieabHOT
00po0ku; Tso. — TexHosorii oOpoOkM CTpyKTypoBaHMX naHux (6asum manux SQL); Ty — Texnosorii
Bi3yauizanii Benukux gaHux.
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Oco6nuBy yBary 3BepHEMO Ha TEXHOJIOTIi 3a0e3MeYeHHs] MACUBHO-TIapaieIbHOT 0OpOOKH.

Meroro po00TH € AOCTIIKEHH XMapHUX OOUYKCIICHb Ta YXBAJICHHSI IPOEKTHOTO PillIeHHS 100 BHOOpY
HalONTUMAIBHILIO! MozIesi XMapHUX cepBiciB sk kommnonent CIIIIP 3 kepyBanus Benvkumu nanumu.

VY cyuacHili HaykoBid JiTepaTypi HaidacTimie 3ycTpid4aeTbesl MO “XMapHHX CHCTEM 32 THIIOM
apXIiTEeKTYpH Ta HaJaHHsM mociyr Ha: laaS — indpactpykrypa sik nocnyra (anen. Infrastructure as a Service),
PaaS — mnardopma sik mocayra (anen. Platform as a Service) ta SaaS — nporpamue 3a0e3neueHHs K CepBic
(anen. Software as a Service) [11, c. 18]. Tpu Brau XMapHUX CepBicCiB 300paxero Ha puc. 1 [12-16].

f_-———

: o : SAAS End users
I Application |

: 1

- 4

: .
Sl
|

\

A

Application developers

Hardware |

— o — -

Network architects

Puc. 1. Buou xmapnux cepgicie

laaS — xmapHa MoJienb, sika ependadac BUKOPUCTAHHS BipTyallbHUX CEPBEPIB 38 OPEHIIHY TLIATY.

laaS — Hi mwo iHIe, SK po3TaloBaHUi BinganeHo (Gi3sMUHHUI cepBep, L0 HaJISKUTh TPETill CTOPOHI
(bipmi, sika Hamae XMapHi MOCIYTH), SIKUIA IEPEIA€ThCsl B OPSHAY 3a MEBHY LIOMICSYHY BHHArOpOIY, SKa
BCTaHOBITIOETBCS TPETHOI0 0c000r0. Tpeba 3a3HAUUTH, IO B XMapHii Mozeni 1aaS nepenbaueHo opeHIy
JMIIE CepBEpiB, aje HE HPOrpaMHOro 3abe3ledeHHs, a L€ O3Hayae, M0 BCIO BiANOBIAAJIBHICTH 3a
YCTaHOBKY OIepalliiHol cucTeMH Ta poOouux mporpaM Oepe Ha cebe opeHmap, a He (ipma, IO Hajaae
nociyru laasS.

Opniero 3 ToNOBHMX TiepeBar 1aaS € ierka, mBuaka Ta 0e300icHa MacmTabOBaHICTh
00YHCITIOBATIBHUAX TIOTYXXHOCTEH cepBepiB. Lle mae 3mory 3poOuth miuaBHui Ta 6e3007iCHUE mepexij Ha
MOTYKHIIy iHQPAaCTPYKTYpy, KU 3HaYHO 3a0I1aAUTh (hiHAHCH.

[pupoano, sk 1 OLIBIIICTE XMApHUX TEXHONIOTIH, laaS — Gi3Hec-opieHTOBaHA:

e HeMmae TOTpedM 3aKyNoBYBaTH [OpPOre CEpBEpHE OOJaJHAHHSA, BUKIANAIOUM YUMAIY CyMY
OJTHOPA30Bo;

e He noTpiOHO MOAEpHI3yBaTH anapaTHy iHQPACTPYKTYpY;

® BiJCYTHI BUTPATH HA [UIAHOBHI/TIO3aIJIAHOBUI PEMOHT CEPBEPHOTo 00JIaIHAHHS;

e HeMae HeOOXITHOCTI 301IbIIYBATH OOUMCITFOBANIbHI IOTY)KHOCTI CEpBEpa,;

® He NMOTPIOHO IJIATUTHU 32 EICKTPOCHEPTIIO, SIKY CIIOKUBAE CEPBED;

® He NOTPIOHO BUILIATH OKPEME MPUMILICHHS 3 HEOOXITHOI BEHTHIIALIELD;

Sk i Oyap-sika TexHounoris, laaS mMae HeoMiKH:

® HEOOXiJHO IIOMICSISI BHOCUTH OILIATy 3a KOpucTyBaHHs |aasS;

e Oynmp-ske MacmrtaOyBaHHs (30UIbIICHHS OOYMCITIOBAIBHUX MOTY)XKHOCTEH) cepBepa Oyne
CYIIPOBO/KYBATHUCS IiIBUIICHHSM OPEH/IHOT IJIaTH 32 HOTO BUKOPUCTAHHS;

® 32 HEJIOTPUMAaHHS aBTOPCHKHX NpaB Ta JIIEH3IHHUX yroj Oyzae mokapaHo 3aMoBHUKa laasS, a He
KOMIIaHi0, 10 HAJIA€ 110 TOCIYTY.

PaaS — xmapHa Mofenb, 0 MICTUTh Ha CTOPOHI KOMIMaHii, [0 HaJa€ XMapHi MOCIYTH, IK 3aCO0U
TeXHOJIOTIuHOI iH(pacTpykTypu (cepBepa), Tak i iHpopmaiiiHoi (mporpamuoi). [Iporpamua ckiamgoBa —
olepaLiiiHi CUCTEMH, CUCTEMH yNPaBIiHHS 0a3aMy JaHUX, CHCTEMHU TECTYBaHHS.

PaaS 3HauHO crpollye aaMIiHICTpPYBaHHS CEpBEPIB JJIS KII€HTa, TOMY IO IMMH OIEpaIlisaiMu
3aliMa€THCS TPETS 0c00a, 110 HAZAE IF0 XMAPHY MOCIYTY.
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3aMOBHUK 11030aBIISIETHCS TAKUX MPOOIIEM, SIK:

e BCTAHOBJICHHS OIEPaIifHOI CHCTEMH 1 CHCTEM YIPABIIHHSA 0a3aMH JIaHUX;

® HaJAITyBaHHS CUCTEM yNpaBIiHHI 0a3aMu JaHUX 1 ONEPaIiiHOI CUCTEMH;

e [OjaJIbIIIA MTPALIE3IATHICTh ONMEPaliifHOT CUCTEMH 1 CUCTEM yIpaBiIiHHS 0a3aMu JaHUX.

Ycio poboTy 3 aaMiHICTpyBaHHS B XMapHOMYy cepenoBuil PaaS Oepe Ha cebc BUKOHABEIb
(xmapHuit mpoBaiiep).

OdeBHIHI TIepeBary BiJl BUKOPUCTaHHS XMapHOi Moieni PaasS:

e Hemae MoTpedu y 3aKyIiBIIi cepBepiB i CTBOPEHHI EHTPY 00pOOKH JTaHUX;

e He OOOB'SI3KOBHH CHCTEMHHH aJIMIHICTpaTop B INTATi KJIi€HTa-3aMOBHHKA (3a HEOOXiTHOCTI
MOYKHA CKOPHCTATUCS ayTCOPCUHTOM);

e BiACYTHI mpobJeMH 3 3aKOHOM uepe3 HellileHsiiHe mporpamHe 3abesmneucHHs (30Kpema
orepailiiHa cucTeMa i IJIaTHi CUCTEMH YIIpaBIliHHs 0a3aMu TaHUX);

® KJ€HT Ma€ cBOOOAY B YCTaHOBLI Ta BUOOPI MPHUKIIAAHUX IPOrpam;

e mporpaMHe 3a0e3NeUeHHs IS pO3pOOICHHS Ta TECTYBaHHS HA/1a€ BUKOHABELb.

€ ps1 HE3pYUHOCTEH, IO HE € KPUTUYHHMH, a came:

® OpeH/a poOOYOro CepeIOBHINA 3 TEXHOJIOTIE PaaS KoIITye T0poKie HiK 3 XMapHOI Monesuio 1aasS;

e ¢ oOMexeHHs y BHOOPI crienudivHIX onepariiHuX CHCTEM; HE BC1 XMapHi MIpoBaiiiepy HaIaloTh
HiITPUMKY MaJOTIONINPEHUM CUCTEMaM;

® BCTAaHOBJICHMH KJIIEHTOM HENINEH3IHHHUN JONATOK TOPYIIYE 3aKOH NPO aBTOPChKE IMPaBO Ta
IHTETIeKTyallbHY BJIACHICTB, [0 MOXE CHPUYNHHUTH CY/IOBI TSKOU.

SaaS — e xmapHa MoJelnb, sKa BTUIMIA B cO01 MakCMMajbHi KOM(OPT Ta 3py4HICTb IJIs JIIOJWHU.
Ineonorist SaaS momsirae B po3MilLleHHI CepBEPiB 3 HAOOPOM HEOOXiAHOTO MPOrpaMHOro 3a0e3MEUCHHS B
HaJipax XMapHOro npoBaiigepa.

o nepeBar xmapHOi Mozeni SaaS HajeXaTh Taki:

e He noTpiOHA yCcTaHOBKA MIPOrpaMHOro 3a0e3MedeHHs] Ha poOOYMX KOMII I0Tepax KOPHCTyBadviB,

® 3HAayHEe CKOpPOYCHHS MaTepiaJbHUX BHUTpPAT Ha PO3TOPTAHHS CHCTEMH. HEMae IOTpeOH B
JIOKaJbHOMY CEpBeEpi, B aAMiHICTpaTopi, B JOAATKOBOMY IPUMIILIEHH] IS cepBepa,;

e He NMOTPIOHO HAWMAaTH B IITAT JOJATKOBOIO (axiBIlsd 3 TEXHIUHOI MiATPUMKH;

® 3pYYHICTh BUKOPUCTAHHS 3aBISKH IHTYiTUBHO 3p03yMiioMy BeO-iHTepdeiicy, KOMyHIKalis 3
SIKHMU 3/IIHCHIOETHCS 3a JIOIOMOTOI0 JIOCTYIY 110 [HTEepHEeTY 3 HajalmToBaHUM Opay3epoMm;

e MpojyMaHa i mpo3opa Gpopma OIUIaTH 3a SaaS-1oCIyTH;

® [IOBHOIIHHA MYJBTUIUIATGOPMEHICTh, IO 3 JIETKICTIO JIa€ 3MOTY 3aCTOCOBYBATH OIepamiiHy
cHCTeMy 3 poJrHHU LIiNUX, CKOPOTHBIIK BUTpPATH KITIEHTA HAa POrpaMHe 3a0e3MeUeHHS;

® HasBHICTH MOJIYJIB ISl aBTOHOMHOI poOOTH, OCOOJIMBO 3a BiJICYTHOCTI 3'¢fHAaHHS 3 [HTEpHETOM
a0o0 3a MOCTIHUX PO3PHUBAX 3B'SI3KY.

Jlo HefOMiKIB XMapHOT MoJIelTi SaaS Halle)KaTh:

® HEIOCTaTHIH piBeHb MacIITAOOBAHOCTI;

®  MoOJIeNIb IPU3HAUCHA ISl PO3B’ I3yBaHHS THITOBHX 3a]1ad,

® HeoOXiAHICTh cTabiIBHOTO i (ba)kaHO) MIBHUAKICHOTO MiAKIOYEHHS 10 [HTepHETY;

® HEIOCTaTHS KOH(DIIEHIIHHICTD TaHKX.

OCHOBHUM KaMEHEM CIIOTHMKAHHS € TEOPETHUYHA MOJXKJIMBICTH BHUTOKY CEKPETHOI iH(opmarii, 1o
MOJKE 3aBJaTH HUILIBHOTO yAapy Oi3Hecy KoMmaHii.

Jii cropin npu 3HWKHEHHI a00 BUTOKY KOH(iNeHIiiHOI iH(popMallii Ta BiAMOBIAaIBHICTE 32 MO0
MAarOTh BUPILITYBaTHCS Ha IPABOBOMY PiBHi.

Ha 3axuct xMapHOi Mojen SaaS MoKHA cKa3aTH, 110 Oe3IeKa CepBepiB MpH CrpoOi 3J10My 330BHI, 3
00Ky XMapHOTo IpoBaiizepa, sk npaBuiio, Oy/e 3HaYHO BUILOIO.
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OTxe, MaEMO BUTAJIOK OaraTOKpUTEpialbHOI 3a/1a4i MPUHHATTS PilICHHS 3 BU3HAUYCHOIO MHOXKHHOIO
KpUTepiiB 1 anpTepHaTHB. ONUIIEMO MOCIiAOBHICT MPOLEAYPH BUOOPY XMapHOI TEXHOJIOTII AJIsl HPOEKTY
CIIIIP 3 kepyBaHHs Benukumu 1aHuMH.

Hexaii xopuctyBauy HeoOXiZHO BUOpAaTH XMapHy TEXHOJIOTIIO cepell OAHI€T 3 TphOX Mozeme: Saas,
laaS, PaaS. Haiinpocrimi kputepii, skumu kepyerbest po3podnuk CIIIIP 3 kepyBanust Benukumu nanumu,
Taki: WiHA, CKJIAaJHICTh agMiHICTPYyBaHHS, KOH(iAeHUiHHICTh. BuMaraeTbcst po3risiHyTH BCi BapiaHTH Ta
BHOpPATH HAWKpPAIIHiA.

VY mpoueci BUpILIEHHS! CKJIAJAHUX HPOOIEeM 3aCTOCOBYIOTHCSI CUCTEMAaTH4HI MPOLEIYPH, OAHIEIO 3
SKHUX € METOJ aHAJIITUYHOI iepapxii, IO IPYHTYETbCS Ha BUKOPUCTAHHI NMPUHIMIIIB JEKOMIIO3HULII Ta
CHHTE3y, peani3alis SKUX Ja€ 3MOTy 3MEHIIUTH KUIbKICTh MOKJIHMBUX MOMWJIOK Y TPOLECi OTpUMAaHHS
indopmamii Bim exkcmepra [17]. Meron anamiTHuHOi iepapxXii — Le CHCTEMAaTHYHA MPOLEAYPa, IIO
IPYHTYETHCS Ha 1€papXiYHOMY IMOJIaHHI €JIEMEHTIB, SIKi BU3HAYAIOTH CYTh mpoOyiemu. [IpobiemMy mianaroTh
JICKOMIIO3HMIIII Ha IPOCTIIN CKJIAIOBI 3 MOJAIBIINM OIIHIOBAHHSAM JCIMICHTOM BiJIHOCHOTO CTYIICHS
B3a€MOIi{ €JIeMEHTIB OTPUMAHO1 1€EpapXivHOT CTPYKTYPH.

[Ipo6Gnema, 1110 ii MOTPIOHO BUPIIINTH, Y OLIBIIOCTI BUMAAKIB 3BOJUTHCS 10 OOIPYHTYBaHHS BUOOPY
MEBHOT AJILTEPHATUBU CEpeJi MOXJIHMBUX, SKi XapaKTepU3YIOThCS CKIAJHOIO i€papXi€r0 acrekTiB Ta
kputepiiB. OcTaHHIM piBHEM L€l iepapXii € piBeHb JUCTS, Ha SKOMY 3HAXOMSTHCS BIIACHE AJIbTEPHATHBH, a
nepeocTaHHIM, 0e3IocepeIHbO 3 HUM TOB’ I3aHUM — PiBEHb KPUTEPIiB OIIHIOBaHHSI IKOCTI AJIbTEPHATHUB.

JI71s bOTO BUKOPHCTOBYEMO JiepeBo misiei (puc. 1).

Puc. 1. Iepapxia kpumepiti ma anbmepHamug

. . VPN ( . . . .
Ha puc. 1 300paxkeno iepapxito, B AKii QE) — BepILUMHH iepapxii, okpim nucts (110 BiAmosimae

MHOKHHI XMapHHUX TEXHOJIOTIH); ¢ — HOMep piBHs iepapxii (mis kopeHs iepapxii ¢ =1); j — iHIekc

BEPLINHU BCEPEUHI ¢ -TO PIBHA.

KOpeHIO 1€papxi Ql( ) B1AITIOB1JAa€ M1JIb BI/I60py XMapHO1 TEXHOJIOr11, a CaM¢: OIITUMaJlbHA 3 IIOTJIALY

KOPUCTYBaua XMapHa TEXHOJIOTis.
Ha ppyromy piBHi iepapxii 3HaxXomsATbCsi actekTH (KpHUTepii): Q(Z) — miHa Q(Z) — CKJIQJIHICTh
| 1 ¥
. (2) . .
ajMinicTpyBanHs, (), — KOHGiNEHIiHHICTS.
Ha piBHi et iepapxii 3HaXoas1ThCs anbTepHATHBM XMapHOi TexHonorii: A — SaaS, A, — laaS,

A, —PaaS.
BukopucToByoun MeToJ MONapHOro HOPIBHSHHS €JEMEHTIB iepapxii, OyayeMo MaTpuli MapHHUX

MOPiBHSHb A(l>

;| AU BCIX BEPITHH lepapXii Qj( >, OKpiM JiuCTsA. J{1s1 KOKHOT MaTpHIll 0OYUCIUMO TOJIOBHHIA

BIIACHUI BEKTOP :L’EL> [17].
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JI71st OLIiHIOBAHHSI €KCIIEPTH BUKOPUCTOBYIOTH JIeB’ ITHbanbHy mkany (tadm. 1) [17]:

Tabauysa 1
Ilxana njst OWiHIOBAHHS eKCIIEPTAMH

ban (b) Busnauenns

1 PiBHA Ba)KJIMBICTD

3 [MomipHa mepeBara

5 CyTTeBa mepeBara

7 3HauHa miepeBara

9 Jyxe Benuka nepesara
2,4,6,8 [MpomixHi 3HAYCHHS (3aCTOCOBYIOTHCS B MEPEXITHUX BUIMAIKAX)

1/ b OOepHeHi BETUMUUHA

3HaueHHs I, BIACHOTO BEKTOPA 00UMCIIOEMO 3a Takor popmyioro [17]:

[pyHTYIOUMCh HA EKCIEPTHUX OLHKAaX, OyAyeMO TaOIMIO0 BAKIMBOCTI AaCMEKTIB BiJHOCHO

ONTHUMAJIBHOTO BUOOPY XMApHOT TEXHOJIOTIT (Q1(1>) (tabm. 2).

Tabauys 2
BaxauBocTi acnieKTiB BiTHOCHO KOpeHsI iepapxil
(1) ) 2) 2 (1)
Ql Ql QQ Q?, xl
2
Ql( ) all al? G13 xl
2
QZ( ) a21 a22 a23 x?
2
Qa(v ) a31 a32 a33 173

Pe3y.l'II>TaTOM BUKOPHUCTAHHA MCTOAY IOIIApHOTO HOpiBHHHHH Ha ObOMY eTami € MaTpund TakKoro
BUTJIANY.

81 8o 3
@ _
A" =] 85 8y A
831 83y dg3
Ilpraomy TyT @, — OMiHKA eKCrepTa — CTYIMiHb JOMIHYBAHHS AaCTEKTy ¢ HAX aCHeKTOM J.
a, = 1/ a, OCKUJIBKH , SIKIIO %-W acmekT “Kpammid” 3a 7-i B a pasiB, TO, OYEBHIHO, 7 - acHeKT
e~ Ak M .
ripmmii” 3a 1-i B @ pasis [17].

VY pe3ynbTaTi MONapHOro MOPiBHSIHHS TPHOX aJbTEPHATHB 3a 3-Ma KPUTEPISIMU Ta TPHOX KPUTEPIiB
3a BOXKJIMBICTIO IXHBOTO BIUIMBY Ha reHepanbHy Mety (puc. 1) Oyino oTpuMano 3 MaTpuili po3mMipHOCTi 3X3

JUTSL HIDKHBOTO PiBHSI i€papXii Ta 0JJHy MaTpHIio po3MipoM 3x3 aiist Pokycy iepapxii.
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CchopmyeMO MaTpHIl0O TOPIBHSHHS KpUTEpIiB, sSKa BiJoOpakae BaXKIIMBICTh KPHUTEPIiB OJUH

BiIHOCHO ofHOro (Tabi. 3).

Tabnuys 3
MaTtpuus nopiBHsIHHS KpUTepiiB
. CkIagHICTD . .
[ina .. Kondinenminicts
aIMiHICTpyBaHHS
Llina 1 3 1/3
CxitamHiCTh aAMiHICTPYBaHHS 13 1 1/5
KonginenmiiHicTh 3 5 1

Pesynbratn TMOpIBHSAHHS JENUJICHTa KOXHOI Tapu albTEpHATHUB IIOJ0 KOXXHOTO 3 KpUTEpiiB

HaBeJIeHO y Tabi. 4—6.

Tabauysa 4
Pe3yabTaTu nopiBHSIHHS AeUMIEHTA 1010 KPUTEPil0 HiHu
SaaS laaS PaaS
SaaS 1 7 4
laaS 17 1 1/2
PaaS 1/4 2 1
Tabruys 5
Pe3yabTaTu nopiBHSIHHSI JeNMIEHTA 11010 KPUTEPiI0 CKIATHOCTI aAMiHICTpYyBaHHA
SaaS laaS PaaS
SaaS 1 2 4
|aaS 1/2 1 2
PaaS 1/4 1/2 1
Tabauys 6
Pe3ynbTaTu NOpPiBHAHHS JeLUICHTA IIOAO KPUTEPi0 KOHpixeHniiTHOCTI
SaaS laaS PaaS
SaaS 1 4 2
laaS 1/4 1 1/2
PaaS 1/2 2 1

Tenep He0OXiTHO OOUHCITUTH BIACHUN BEKTOP MATpPHIIi MOPIBHSIHD Ta HOPMYyBATH Horo. Pe3ynbraTu

004HCIIeHHS BEKTOPIB 1 Bark KPUTEPIiB MOJIaHO B TalI. 7.

Tabauysa 7
Po3paxyHox BekTOpiB i Barm KpurtepiiB
. CKIagHICTh . o . .
Ilina anMiEiCTpyBaHHA Kondinenminicts Bexkrop Bara xputepito
Lina 1 3 13 1,00 0,26
CrIaHicTs 3 1 15 0,41 0,10
aIMiHICTpyBaHHS
KondineHniHicTh 3 5 1 2,47 0,64
Pazom 3,87

V¥ 1abn. 8-10 nomano po3paxoBaHi HOPMOBaHi1 BEKTOPH aJIbTEPHATUB LI0J0 KOKHOTO KPUTEPIIO.

Tabauys 8
Po3paxyHoxk HOpMOBAHMX BEKTOPIB 00 KPUTEPIiKO HiHU
SaaS laaS PaaS Bekrop Lina
SaaS 1 7 4 3,0366 0,715298925
laaS 7 1 1/2 0,4149 0,097736973
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PaaS 1/4 2 1 0,7937 0,186964103

Paszom 4,2452
Tabauys 9
Po3paxyHok HOpMOBAHUX BEKTOPIiB 1100 KPUTEPil0 CKIATHOCTI agMiHiCTpYBaHHSA
SaaS laaS PaaS Bekrop CkJaHicTh aAMiHICTPYBaHHS
SaaS 1 2 4 2 0,571428571
laaS 1/2 1 2 1 0,285714286
PaaS 1/4 1/2 1 0,5 0,142857143
Pazom 3,5
Tabauysa 10
Po3paxyHok HOpMOBaHUX BEKTOPIiB 1010 KpUTepilo KOHpigeHiliHOCTI
SaaS laaS PaaS Bekrop Kondinenminicts
SaaS 1 4 2 2 0,571428571
laaS 1/4 1 1/2 0,5 0,142857143
PaaS 1/2 2 1 1 0,285714286
35

Buznaunmo, sika aabTepHATHBA HAMKpaIla, CHHTE30M KoedirienTa BaxauBocTi (Tabm. 11).

Tabruys 11
IopiBHAHHA aJbLTEPHATUB
. . .. . o . 3aranbHa
Ilina CKJIaAHICTh aMiHICTpYBaHHS Kondinenminicts J—
SaaS 0,715298925 0,204371121 0,058391749 0,24334935
laaS 0,097736973 0,027924849 0,007978528 0,03325075
PaaS 0,186964103 0,053418315 0,015262376 0,06360641

Orxe, Halikpamoio anbTepHaTHBOO A npoektyBaHHs CIIIIP 3 kepyBaHHS BENMKUMH JaHUMH €
XMapHa TEXHOJIOTiA SaaS, OCKIIBKH LSl MOJIEIb Ma€ HalOUIbIIy CyMapHy Bary.

To0T0, BUKOPUCTOBYIOUH METOJ aHATITHYHOI i€papxii, Oyn0 BH3HAUEHO, IO KPALIOK 3 MOTJILY
kopuctyBaua ais npoekty CIIIIP € anprepnaTuBa SaasS.

BucHOBKH Ta nepcNeKTHBH NMOAAJBIINX HAYKOBHUX PO3BiIOK

B yMmoBax po3BUTKY iHpOpMAaIiiiHO-KOMYHIKAI[iIHHUX TEXHOJOTIH Ta YeproBOro CHaxy CBITOBOI
E€KOHOMIKHM “XMapHi TEXHOJOrIl” Mal0Th 3MOry OpraHi3alisM Ta IHIIUM CY0’€KTaM BiJIMOBUTHCH Bij
3HAYHUX BUTPAT Ha BiacHy | T-iHdpacTpyKTypy Ha KOPHCTh OTPUMaHHA Bcix HeoOximHux IT-pecypcis oH-
JMailH — 1e TepCcleKTUBHUH Ta peHTal0elpHuid BHOIp MoJepHi3alii iHpOpMaIiifHOro ceperoBHIa
oprasizariii, ONTHMajabHa IHBECTHIIIS B MaliOYTHE.

Hesanexxno Bim oOpanoi mogmem: laaS, PaaS ab6o SaaS — mnepexim y “Xmapy” He IOBHHEH
CYNPOBODKYBATHCS 3HIDKCHHSAM DpiBHsS 3axuiieHocTi. [lepemaroun Ha o0OpoOKy TOro 4YHM IHIIOTO
mpoBaijiepa CBOI JaHi, MU MOBHHHI OYTH BIIEBHEHI B TOMY, IO BOHHM OOpOOJISIOTHCS BiIIMOBIAHO 0
BCTAHOBJICHOI'O TEXHOJIOITYHOTO IMPOILIECY, 10 BPAaXOBY€E SK OpraHi3alliiiHi, Tak i TEXHIYHI BUMOTH II0J0
3abe3neueHHs Oe3neku. ToOTo 3axXUCT AaHUX Yy “XMapi” MOYMHAETHCS HA CTOPOHI KII€HTA 1 3aKiHUY€EThCS
Ha CTOpOHI MpoBaiinepa. Bubip MeroniB 3axucrty, Tak camo sK i MPUHIUN BHOOpY Oi3HEC-NpoIeciB st
nepeHeceHHs B “XxMapy”’, Ma€ IpYHTYBaTHCS Ha aHaJli31 pU3HKIB.

Y pesymbTari MpOBEACHUX JOCHIKEHb, BHKOPUCTABIIM po3poOiieHy (opMalibHy MOJeb
indopMarifinoi TexHosorii Benuki mani, moOymoBaHo aepeBo Iiiyied. DokycoM iepapXii € onTuMaabHa
XMapHa TEXHOJIOTIs, 10 SKHAWKpAIlle BIAMOBITae KpUTEPIIM BiIOOpPY, AKI cHOpMyNIbOBaHI PO3POOHUKOM
npoekty CIIIIP 3 kepyBanus Benukumu nanumu. IIpaktudaHo miaTBepaxeHO e(eKTUBHICTD aHATITUYHO-
iepapxivHOTrO MpoLECY NPUHHATTS Ta OOIPYHTYBAaHHS PillICHb.
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OTXe, BUKOPUCTOBYIOUM METOJl aHANITUYHOI i€papxii, Oyll0 BH3HAYEHO, IO KPaIlUM 3 TOTIISTY
KOpHCTyBa4a MPOEKTHUM pimeHHsM mmogo komnoHeHTn CIIIIP 3 kepyBanHs Benukumu nanuMu €
anpTepHaTHBa SaaS. BoHa kpaina 3a 1iHOr0, KOH(DIASHI[IHHICTIO, CKIAAHICTIO aaMiHicTpyBaHHs (POCTOTA
y 1IbOMY BHIIaJKY). [Ipu yxBasieHHi piteHHs 0y10 BAKOPHCTAHO OLIHKH JEIUICHTA.

[Homanpmi pobotu OymyTh TPUCBAYEHI MOCHIIHKEHHIO METOJIB, MOJENEeH Ta IHCTPYMEHTIB I
e(eKTHBHILIO! MIATPUMKH 3arajibHOi JiSUIBHOCTI PO3pOOJICHHS CTPYKTYPHHUX €JIEMEHTIB MOZET CHCTEMH
MiITPUMKH TIPUWHSATTS PIlIeHb 3 KepyBaHHA BeTMKuMU TaHUMH.
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