Po3rnsHyTO OCHOBHI OCOOJMBOCTI ICHYIOUHMX CITOCOOIB piImeHHS 3amadvi aHamnizy koHgirypamii IT-
MPOAYKTYy. BumilleHo OCHOBHI HENONIKH IMX CHoco0iB. 3ampoNOHOBAaHO PO3MITUTH 33/Jady aHali3zy
koHGirypamii IT-mpomykTy Ha 1Bi mig3agadi. PosrmsHyTi pimieHHs min3agadi (GopMyBaHHS MHOKUHH
BapiaHTIB IEKOMIIO3UIIii OMUCY apXiTEeKTypH CUCTEMHU Ha OKpeMi (pyHKIiOHaIBHI KOH(ITYypaliiiHi eJTeMeHTH 3
BHKOPUCTAaHHSM JUBI3MMHOIO Ta arjloMEpaTHBHOTO anropuTMiB. [IpoBeaeHO MOPIBHUIBHHMIA aHai3
0COOIMBOCTEH BHUKOPHUCTAHHS 1€papXidYHUX aJTOPUTMIB KJIacTepH3allii I BHIMICHHS MaHOI ITia3amadi.
3anpornoHoBaHO MOAHMDIKAINID AITOPUTMY HAWOIMKYOrO CyCifa, sSKa J03BOJSE CBOEYACHO BUSBISATH
KOH(ITYpaIiifHi eeMEHTH 3 TIOBHICTIO CITiBIIaIAI0YNMH OTIHCAMHU.

O0’eKkTOM IOCTIIKEHHS € TpoLec ypaBiiHHA KoH}irypaiieto [T-mpoexty po3pobku indopmamiiHoi
CHUCTEMH.

OcHoBHOIO TpoOIeMor0, siKa AOCHiKyBanacs, € mpobiema ananizy koHgirypauii IT-mpoaykry.
CydacHi TOCTiPKEHHS B I Tady3i CIpsSMOBaHI Ha BUPIMIEHHS 3ajadi aHaiily KoHQirypamii mix dac
pedakropuHry MoHousiTHOro IT-mpoaykTy Ha OKpemi cepBicH 4M MikpocepBicH. [IuTaHHS Tpo MeToau
JIEKOMITO3HIIiT OMTUCY apXiTEeKTypH po3pobmroBanoro IT-mpoaykTy Ha okpemi GyHKIIOHAIBHI KOHQITYpaliiiai
enemeHTH (Cl) 3aNIMIIIAIOTHCS PAKTUYHO HEJOCIIKEHIMH.

B mpomeci mocmimkeHHS 3miiiCHEHO BHpINIEHHS 3amadi aHamizy koH(iryparmii I[T-mpogykry 3
BUKOPUCTAHHIM alTOpUTMy HaiOmmkdoro cyciga. Lleii amroputm Oyno oOpaHo SK OIUH 3
HaANPO3MOBCIODKEHIMNX arjJOMEpPaTUBHUAX alTOPUTMIB Kiactepm3amii. OTpuMaHi pe3ynbTaTH BHUPIMICHHS
OyJ10 MOPIBHAHO 3 pe3ybTaTaMH BUPIMIEHHS i€l 3a1adi, SKi 0yJI0 OTPUMaHO 3 BUKOPUCTAHHIM TUBI3HMHOTO
ANTOpUTMY BUpIilIeHHS 3anaui knactepusanii C. MaknaoToHa. Jlnsi BH3HA4YeHHS BiJCTaHi MK JBOMa
¢ynkuionanehumu  CI B 000x amroputmax Oyna BHKOPHCTaHa 3allpONIOHOBaHA aBTOpaMH  Mipa
MonuikoBaHoi Bincrani UeOurena.

Jiisl excrepuMeHTaNbHOT TIepeBIpKH OTPUMAaHUX pillleHh OyB BHUKOPHCTaHHH OMUC (YHKIIOHATHHOI
3agaui «DopMyBaHHS 1 BeIeHHsI 1HIMBITya bHOTO MJIaHy HAyKOBO-TIEAAaroriyHOro MpaliBHUKa Kadeapuy». Ak
CI 6yno posrisiayTo 10 QyHKmin 3amaqi. Jns Bu3HaueHHS MUX QYHKIIA BUKOPUCTAHO omrcH 12 cyTeit 6a3u
maHux 3amadi. B pesymbraTti chopMoBaHO neHApOrpaMH 3 yciMa MOMIJIMBHMH BapiaHTaAMH JIEKOMITO3UIIIT
omucy apxiTeKTypu 3anaqi Ha okpemi Cl 3a pe3ynbraTaMu BUKOPUCTAHHS AMBI3UMHOTO Ta arjoMepaTHBHOTO
IrOpUTMIB  KJlacTepu3alii. Bu3HaueHO HEMOJIIK arjioMEpaTMBHOIO aJrOPUTMY KiacTepusaliii Ta
3alpONOHOBAaHO BJIOCKOHAJICHHS LBOTO alTrOPUTMY, SIKE€ N03BOJsA€ po3mizHaBatu Cl, onucu SKMX MOBHICTIO
301raroThCs.

OTtpumaHi pe3yiabTaTH BUKOPUCTOBYIOThCS sl opMyBaHHs OekioriB IT-mpoaykTy Ta MOAaibIIoro
PO3MOAITICHHS iX eIEMEHTIB Mi’K BUKOHABISIMU [ T-TipoexTy.

KiouoBi crnoa: IT-pomykr, ommc apxiTekTypu, KOHGIrypalmiiHUN eleMeHT, arjioMepaTHBHHN
aJICOPUTM, JTIBI3MMHUMN aJITOPUTM, BijicTaHb YeOuiiera, BijictaHb XeMMiHTa.

The main features of existing methods for solving the problem of IT product configuration analyzing
are considered. The main disadvantages of these methods are highlighted. It is proposed to divide the task of
IT product configuration analyzing into two subtasks. Solutions to the subtask of forming a set of options for
decomposing the description of the system architecture into separate functional configuration elements using
divisive and agglomerative algorithms are considered. A comparative analysis of the application features of
hierarchical clustering algorithms for solving this subtask is carried out. A modification of the nearest
neighbor algorithm is proposed, which allows timely detection of configuration elements with completely
matching descriptions.

The object of the study is the configuration management process of the IT project of information
system development.

The main problem, as investigated, is the problem of analyzing the IT product configuration. Modern
research in this field is aimed at solving the problem of configuration analysis during the refactoring of a
monolithic IT product into separate services or microservices. The issue of methods of decomposition of the
description of the architecture of the developed IT product into separate functional configuration elements
(CI) remain practically unexplored.

In the research process, the problem of IT product configuration analysis was solved using the nearest
neighbor algorithm. This algorithm was chosen as one of the most widely used agglomerative clustering
algorithms. The obtained solution results were compared with the solution results of this problem, which



were obtained using the divisive algorithm for solving the clustering problem of S. McNaughton. To
determine the distance between two functional Cls in both algorithms, the modified Chebyshev distance
measure proposed by the authors was used.

The description of the functional task "Formation and maintenance of an individual plan of a scientific
and pedagogical employee of the department” was used for the experimental verification of the obtained
solutions. 10 problem functions were considered as Cl. Descriptions of 12 essences of the problem database
were used to define these functions. As a result, dendrograms were formed with all possible variants of
decomposition of the description of the architecture of the task into separate Cls based on the results of using
divisive and agglomerative clustering algorithms. The shortcoming of the agglomerative clustering algorithm
is identified and an improvement of this algorithm is proposed, which allows recognizing Cls whose
descriptions completely coincide.

The obtained results are used for the formation of backlogs of the IT product and the further
distribution of their elements among the executors of the IT project.

Keywords: IT product, architecture description, configuration element, agglomerative algorithm,
divisive algorithm, Chebyshev distance, Hamming distance.



