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APXUTEKTYPA, AHAJIM3ATOP, KOMIIOHEHT, JAVA, MO/VYJIb,
METPUKU.

OO0beKT ucciaeI0BaAaHU — OOBEKTOM HCCIEIOBAHMS SBISIETCS apXUTEKTypa
KOJla Ha $3bIKE MPOrpaMMHpOBaHMA Java M MPUHLUIBI €€ ONTHUMAaJIbHOIO
nocTpoeHus. B xauecTBe npeameTa Ucciei0BaHUs pacCMaTpUBAETCs pa3padoTKa U
UCCJIEIOBAHUE XAaPAKTEPUCTUK aHAIIM3aTOpa apXUTEKTYPhl MPUIIOKEHUS Ha SI3bIKE
nporpaMmmMupoBanus Java.

He.]'ll’l paﬁoTbI — PpaCcCMOTPCTh KOHOCIIINUKU U MCTOJAbI aHAJIN3ad daPXUTCKTYPbI
KOOga, pCalln30BaTbhb pPCHICHUA I HX IIPHMCHCHHA, a TaKXKC pa3pa60TaTL
MNPpUIOKCHUC OJIA  adHaJInu3a  aApXHUTCKTYPhI J ava-npﬂnomeHHﬁ N  BBIBOJA
CTaTUCTUYCCKUX MOKa3aTeneu OICHKH apXUTCKTYPHOI'O aHAJIN3a.

Ha »srame conpoBoxkAeHUsT MPOTPaMMHOTO MPOJYKTa OCHOBHOM 3ajadeit
pa3paboTurKa SIBISIETCS BHECEHHUE HW3MEHEHHH B TOTOBBIA MPOAYKT C IIEJIBIO
yAOBIIETBOPEHUSI HOBBIX TpeOoBaHmii. [loHMMaHue 3TOro mpuBesno K pa3paboTke
KPUTEPUEB AapXUTEKTYpbl MpOrpaMMHOro obecreueHus. JlaHHbIE KpUTEpUH
3aKJII0YAIOTCA KaK B MPaBWIIAX, KOTOPBIM JOJDKHBI CIIEOBATh Pa3pabOTUMKK TIPU
HalMcaHud  (HampuMmep,  IHUPOKO  MPUMEHSoMHUecs Npu  OOBEKTHO-
OPUEHTUPOBAHHOM IporpaMMmupoBaHuu npuHuunbsl SOLID), Tak 1 B KOHKPETHBIX
KOJJMYECTBEHHBIX METPHKAX, IIO3BOJISIOMIUX OICHUTh YXKE€ pa3pabOTaHHYIO
apxutekTypy. Ha ocHOBe 3THMX KpUTEpUEB MPOU3ZBOAMUTCS AHAIU3 APXUTEKTYPHI C
MOMOIIIBIO TMPOTPAMMHBIX CPEJICTB, KOTOpbhIE B JalibHEWIeM OyJaeM Ha3bIBaTh
aHaJIu3aTOpaMH ApXUTEKTYPbl TPUIOKEHUI.

AHanuzatop, pa3paboTaHHBIM B XOJ€ JaHHON pabOThl HAa JIaHHOM JTare,
BKJIFOYAET B ce0s1 CTaHJApTHHIN (DYHKITMOHAI SISl KOMIIOHEHTOB: TO/ICUET 0a30BbIX
XapaKTEPUCTHUK B BHUJE YCTOMYMBOCTH, aOCTPAKTHOCTH, YHCIA BXOISANIMX H
UCXOJISAIIUX  3aBUCHUMOCTEH, IHUKJIOMAaTUYECKOW CJIOXKHOCTH; OOHapy>KeHHE
[UKJIMYECKUX 3aBHUCHUMOCTEH Cpela TMaKeTOB M KIJIACCOB, a TaKXe CIOCOOEH
OTIPEICINTh TPOCTEHIee pa30MEHNE aHATM3UPYEMOro MPOEKTa Ha KOMITOHEHTHI
pasTUYHBIMM METOJaMH. TakKe aHauu3aTop BKJIIOYAeT B cebs (pyHKIMOHAT,
KOTOPBIM HE OOJaJar0T PACCMOTPECHHBIE B CPaBHUTEIHLHOM aHAJIU3€ PCIICHUS:
MOWCK BO3MOXKHOTO pa30MeHusi Mojaenu 1o uHTepdericaM, MPEICTaBICHNUE
MHOTOYPOBHEBOU CXEMbI IPWIIOKEHHS. [laHHBIE alTOPUTMBI TIO3BOJISIFOT U30€XKaTh
Oecroe3HbIX OTKJIOHEHHM Tpada 3aBUCUMOCTEH MPUIIOKEHUS OT JAPEBOBHUIHOTO,
UCKIIIOUUTh POMOOBHJIHBIE 3aBUCUMOCTH, TOBBICUTH a0CTPAKTHOCTh KOJa TIPH
HEO0OXOMMOCTHU U OTIPEACIIUTh YPOBEHB JATBHEHIIIETO pacimpeHus (pyHKIIMOHAIA
MPUIOKEHUS.
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APXITOKTYPA, AHAJI3ATAP, KAMIIAHEHT, JAVA, MOJIVYJIb,
METPbIKA.

AO'eKT nacjenaBaHHsi — a0’eKkTaM JaciieaBaHHs 3’ SYISIONIA apXITIKTypa
KOJla Ha MOBE IIparpamMaBaHHs Java 1 MPBIHIBIEI € anThIMajabHail Ma0ya0Bbl. Y
SKacIll TpaJMeTa JacieJaBaHHS pas3riigaciia pachpamnoyka 1 JacieaaBaHHE
XapaKTapBICTHIK aHajli3aTapa apXITIKTYpbl MIPBIKIaJaHHI Ha MOBE IIparpaMaBaHHs
Java.

MbaThl mpanbl — pasmiien3enb METaabl aHaji3y apXIiTIKTYphl KOJa,
pacmpariaBailb METaJlbl 1X CyMecHara MpBIMSHEHHS, a TaKcama pacrhpaliaBailb
MPBIKJIaJIaHHE ISl BBIPAIIDHHS 3aJ1a4bl, allicaHail Ha dTare MpacKTaBaHH.

Ha orame cynpaBamxkdHHS mnparpaMHara IpagyKTa AacHOYHal 3ajadau
pacrpanoyHika 3'syisernia 3aHsICeHHEe 3MEH Ba YO Kl (YHKIBISTHYE MPATYKT 3
MATall 3aJaBajbHEHHS HOBBIX NaTpabaBaHHSAY. Pa3syMeHHe raTara MpBIBSJIO Ja
pacrpanoyKki KpBITIPBIY apXiTAKTyphl MHparpaMmHara 3a0ecrnsudHHs. Jlam3eHbls
KPBITApBIl  3aKifoyaroliia sSK Yy TpaBlaX, SKIX TMaBIHHBI MPBITPHIMIIIBAIIIIA
pacmparoyiIdblki Mpbl HamicaHHI (HAMpBIKJIAJ, IIBIPOKA MPBIMSIHSIONIA TPHI
a0'eKkTHa-apbleHTaBaHBIM IparpaMaBadHi TpbIHIBITE SOLID), Tak 1 § KaHKPITHBIX
KOJBKACHBIX METpbIKaxX, SKig J[Ja3Bajlsolb AalaHIlb YO paclpalaBaHylo
apxIT3KTypy. Ha acHOoBe IaThIX KpBITAPBIAY MpaBOA3ILLA aHAI3 APXITIKTYPHI 3
JarnaMorai TmparpamMHbIX Ccpojakay, skis Y jganedmsiM - Oya3eM  HasbiBallb
aHasi3arapami apXITIKTYPbl IPBIKIAJaHHSY .

AHaiizarap, pachnpaiiaBaHbl Najgdac Jaj3€Hail mpaibl Ha JaJ3€HBIM JTale,
yKIodae ¥ cs0e cTaHmaapTHbl (YyHKIBISIHAT Ui KaMIIAHEHTaY: Maaiiik O0a3aBbIX
XapaKTapbICTHIK y BBITJISA3€ YCTOMTIBACII, a0CTpaKTHACII, KOJIbKACI YBaXOA3SIIb 1
BBIXOJIHBIX 3aJICXKHACIIY, IbIKJIaMaThIUHAN CKJIQJaHACI(l; BBISYJIEHHE IBIKIIYHBIX
3aJIeKHACITY CSAPOJI MaKeTay 1 Kjiacay, a Takcama 3/710JIbHbI BhI3HAYBIIb HAUTIPOCTAe
pa30inné aHamizyemara MpaeKkTa Ha KaMITAaHCHTHl PO3HBIMI MeTanami. Takcama
aHajizatap ykiodae y cs6e (QyHKIBISHAN, sIKIM HE BaJIOJAIOIb pa3TJIe/KaHbIs ¥
napayHajlbHbIM aHalli3€ pAIdHHA: MONIYK MarybiMara pasOilus Maadial na
iHTIpdeiicax, mpajacTayieHHEe IMaTy3pOyHEBal cXxeMbl MpbIKIagaHHs. Jlaa3eHbis
aNrapbITMbl  Ja3BaJISIIOIL  MA30€rHyllb  OECKapbICHBIX  auxiJeHHSY rpada
3aJIeKHACIAY TPBIKJIAIAaHHS aJ JpdIBanagoOHara, BBIKIIOYBIIE pPOMOAnago0HbIsI
3aJIe)KHACI(l, TaBBICII[b A0CTPAaKTHACIhb KOJa TpPbl HEA0XOJHACI]l 1 BBI3HAYBIIH
y3pOBEHbB JaJIeHIara mambIp3HHs PYHKIBITHATY TIPBIKJIAIaHHS.
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Object of research — the object of research is the architecture of the code in
the Java programming language and the principles of its optimal construction. The
subject of the study is the development and study of the characteristics of the
analyzer of the application architecture in the Java programming language.

Purpose — to consider methods of code architecture analysis, to develop
methods of their joint application, as well as to develop an application to solve the
problem described at the design stage.

At the stage of maintaining a software product, the main task of the developer
Is to make changes to an already functioning product to meet new requirements. This
understanding led to the development of software architecture criteria. These criteria
consist both in the rules that developers must follow when writing (for example, the
SOLID principles that are widely used in object-oriented programming), and in
specific quantitative metrics that allow evaluating an already developed architecture.
Based on these criteria, the architecture is analyzed using software tools, which will
be referred to as application architecture analyzers.

The analyzer developed in the course of this work at this stage includes the
standard functionality for components: calculation of basic characteristics in the
form of stability, abstractness, the number of incoming and outgoing dependencies,
cyclomatic complexity; detection of cyclic dependencies among packages and
classes and is also able to determine the simplest division of the analyzed project
into components by various methods. The analyzer also includes functionality that
the solutions considered in the comparative analysis do not have: searching for a
possible partition of the model into interfaces, representing a multi-level application
scheme. These algorithms allow you to avoid useless deviations of the application's
dependency graph from a tree-like one, eliminate diamond-shaped dependencies,
increase the abstractness of the code if necessary, and determine the level of further
expansion of the application's functionality.



