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1. IndpopmaniitHa TexHOJIOTiI MacIITaOyBaHHS XMapHOTO 3aCTOCYHKY, 10 6a3yeThCsI Ha ITPOTHO3YBaHHI MIOT0O CTaHy

2. Information technology of cloud application scaling that is based on forecasting of its state

Pedepar:

1. O6'eKT moCIiIpKEHHS - IIpoLeC MaclITabyBaHHS XMapHOTr0 3aCTOCYHKY. MeTOI0 JOCIIiIpKeHHs € IiBULEeHHS
e(eKTUBHOCTI (PYHKI[iOHYBAaHHS XMAaPHOI0 3aCTOCYHKY 33 PaXyHOK BUKOPUCTaHHS iH(pOpMaLiHOi TEXHOJIOTI], 110
6a3yeThCsl HA TOENHAHHI pEaKTUBHOTO Ta IIPEIUKTUBHOIO IiAXOiB 10 37[iiCHEHHS 10r0 TOPU30HTAJILHOTO Ta
BEPTUKAJIbHOTO MAacIITabyBaHHS. BUKOpHCTaHO METOIM CUCTEMHOTO aHAJIi3y Ta CUHTE3Y, aBTOPerpecii-
[IPOiHTErPOBAHOIO KOB3HOI'O CEPENHBOr0 Ta €EKCIIOHEHIIMHOTO 3IJIa/I)KyBAaHHS, TEOPIiI0 CUCTEM MACOBOTO
06cyroByBaHHs, MeTo[, [Terka-XiHKili, METOOM IPEIUKTUBHOIO Ta PEAaKTUBHOIO MacIITabyBaHHSI, CTATUCTUYHI
Mertoau. TeopeTnyHi pe3ysbTaTy: Blieplle 3alIPOIIOHOBAHO iHPOpMALIiliHY MOJ€JIb MaCIITaOyBaHHS XMapHOTO
3aCTOCYHKY, fIKa BiIPi3HSI€TbCS MOZEJUII0 XMAPHOT'0 3aCTOCYHKY $IK CUCTEMU MaCOBOTO OOCITyTOBYBAHHS, KDUTEPieM
ki1acudikalii I0OTOYHOrO PEXXUMY POOOTH XMAapHOI0 3aCTOCYHKY Ta rpapoM CTaHiB MOro iHPPaCTPYKTypH, 110
I03BOJISI€ 3[iMICHIOBATU OLiHIOBAHHS TIOTOYHOTO i IPOrHO3YBaHHS MalibyTHIX CTaHiB XMapHOTO 3aCTOCYHKY;

YIOCKOHAJIEHO METOJ, IIPUMHSTTS PillleHb 1010 MacIITabyBaHHS XMapHOI0 3aCTOCYHKY, 1110 Ha BiJMiHY Bif



icHy10uMX 6a3yeTbCsl Ha IOEIHAHHI PEaKTUBHOTO Ta YL,OCKOHAJIEHOTO NPEIUKTUBHOTO MifXOMiB 1O
TOPU3OHTAJIPHOTO Ta BEPTHKAJILHOIO MACIITa0yBaHHS 3 ypaxyBaHHs iHdopMalLlil Ipo MOKJIMBI iKY HAaBAaHTAKEHHSI
XMapHOTO 3aCTOCYHKY, 30i/IbIIy€e NIOTYKHICTh MHOKMHM PillleHb IIOZ0 MacIITabyBaHHS XMapHOTO 3aCTOCYHKY;
BIeplIe po3po6iieHo iHpOpMaLifiHy TEXHOJIOTII0 MacIITabyBaHHS XMAapPHOTO 3aCTOCYHKY, sIKa 3a06e31e4ye aHali3
iHpopMalLlii IpoO CTaH XMapHOTO 3aCTOCYHKY Ta peali3ye yIOCKOHAJIEHN! METO, IPUIHSTTS PillleHb 010 OTro
MaciTabyBaHHs, M0 JO3BOJIUIIO MiABUIIUTYA €(PEKTUBHICTb (PYHKIIIOHYBaHHSI XMAPHOTO 3aCTOCYHKY. [IpakTuyHi
Pe3yJbTaTU: PO3POOJIEHO AJITOPUTM IIPOTHO3YBaHHSI YaCy BUKOHAHHS MEPEXKEBOr0 3aMUTY 40 XMapHOro
3aCTOCYHKY; pO3pO6JIEHO aJITOPUTM BU3HAUYEHHS JIOKAJIbHOTO MAaKCUMYMY YaCOBOTO sy KiJIbKOCTi MepesKeBUX
3aIUTIB 10 XMAPHOTO 3aCTOCYHKY; p03p06seHO iHpOopMaLiliHy CUCTEMY aBTOMAaTU30BaHOTO MACIITa0yBaHHS
XMapHOTo 3aCTOCYHKY, 110 BKJIIOYA€ B cebe MOAyJli 360py CTaTUCTUYHO]I iH(opMallii, TPOrHO3yBaHHS KiJIbKOCTI
MEPEXKEBUX 3aMUTIiB Ta IPUMHATTS pPillleHb 00 MaCIITa0yBaHHS, a TAaKOX iHTEp(eiic poOOTH 3 XMAPHOIO
1aT(GOPMOIO; PO3POBIEHO CUMYJIITOP POOOTH XMApPHOT0 3aCTOCYHKY. CTyIiHb BIPOBA)KEHHSI: PE3yJIbTaTU
IYicepTalifHOro AocaimpKeHHs BripoBaakeHo B TOB "CIIM Vkpaina" y Burnsani ingpopmaniiiHoi cucremu
MacuTabyBaHHS XMapHOTO 3aCTOCYHKY aBTOMaTu3allii mpoBeZieHHS MO3KOBUX WTypMiB "BrainTank" (N2 47 /4 Bin

28.10 2015 p.). Chepa (ranmysp) 3aCTOCYBaHHS - XMapHi 06YMCIIEHHS.

2. The object of study - the process of scaling cloud application. The study aims to improve the efficiency of cloud
application through the use of information technology which is based on a combination of reactive and predictive
approaches to horizontal and vertical scaling. Methods, used in the research include system analysis and synthesis,
ARIMA, exponential smoothing, queuing systems theory, Page-Hinckley method, predictive and reactive methods
of scaling, statistical methods. Theoretical results: proposed information model of cloud application scaling, which
includes cloud application model as a queuing system, the classification criteria of the current mode of the cloud
application, graph of its possible states, which allows to evaluate current and predict future states of cloud
application; improved method of making decisions about cloud application scaling that unlike existing is based on a
combination of reactive and predictive approaches to improved horizontal and vertical scaling and uses
information about possible cloud application load peaks, increases power set of possible decisions about cloud
application scaling; first developed information technology of cloud application scaling, which provides analysis of
information about the status of a cloud application and implements an improved method of making decisions
about its scaling, thus improving the efficiency of the cloud application. Practical results: algorithm of prediction of
cloud application network request execution time; algorithm that determines a local maximum of cloud application
network request time series; the information system of automated cloud application scaling that includes modules
of collection of statistical information, forecasting the number of network requests, scaling decision making and
interface to the cloud-based platform; simulator of the cloud application. Degree of implementation: the results of
the research introduced in LLC "CDM Ukraine" in the form of an information system of automatic scaling of a
"BrainTank" brainstormin application (N2 47 /4 from 28.10.2015). Scope (industry) application - cloud computing.
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