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1. Mopzeni Ta iHCTpyMEHTAaJIbHI 3aCO0M CYIIPOBO/y ITIPOTPAMHUX CUCTEM Ha OCHOBI IIOCT 06'€KTHO-OPi€HTOBAHUX

TEeXHOJIOTIN

2. Models and tools for maintenance of program systems based on post object-oriented technologies

Pedepar:

1. Y puceprauiiiHiii po60Ti BUPIly€eThCS aKTyalbHa HAyKOBO-TIPAKTUYHA 33/]a4a PO3POOKK MOJIEIEN Ta
iHpopMaLifHAX TEXHOJIOTIN 17151 BU3HAYE€HHSI € PEKTUBHOCTI BUKOPUCTAHHS IIOCT 00'€KTHO-OPi€HTOBAHUX
TEXHOJIOTIH y Ipolieci cynpoBoAy ycnaakoBaHux nporpamuux cucrem (YIIC). PosrisiHyTi 0cO6MBOCTI ITpoLiecy
cynposoay YIIC, po3po6sieHrX Ha OCHOBI 06'€KTHO-OPi€HTOBAHOTIO MiIX0y Ta [IpOaHaji30BaHO NPO6IeEMy
BUHUKHEHHS HacKpi3HOi pyHkuioHanbHOCTI (HO) B Takux mporpaMHux cucteMax. [IpoaHanisoBaHi Hait6inbm
PO3BUHEHI Ha JaHWI Yac MOCT 06'eKTHO-opieHTOBaHi TexHoorii ([TOOT), mo maioTh Ha MeTi i3ossmio HO B
OKpPEMUX [IPOrPaMHUX MOJYJISIX Ta 3MEHIIEHHs CTyIeHs ii posnosciogxkeHocTi B YIIC. PopmasizoBaHo 3a1a4y
BH3HAUY€HHS KoedilieHTy epeKTuBHOCTI 3acTocyBaHHs [IOOT Ta 3aniponIOHOBAHO 3HAHHSA-OPiEHTOBAHUM MiAXiA 0O
ii BupimenHs. Po3po6iieHa anropuTmiyHa MOZesb PoLeCy eKCIEPTHOI OLiHKY €(eKTUBHOCTI BUKOPUCTAHHS

[TOOT. 3anponoHoBaHa MoJieJib 6araToBUMipHOro iHpOpMaLifiHOTrO IPOCTOPY [1J11 BU3HAYEHHS II0YATKOBOTO CTaHy



YIIC Ta Bu3HauyeHHs xapakrepuctuk [IOOT. Po3pobeHi apxiTeKTypHi Moei 1151 aHajli3y TEXHOJIOTIYHUX
ocob6ausocrteit [IOOT, Ta BUBHAYEHHS MIUTOMUX BUTPAT Ha iX 3aCTOCYBaHHS. 3allpOIIOHOBAHI METPUKY [JISI
KOMILJIEKCHOI oLjiHKu piBHs npucytHocTi HO B VIIC. Po3pobsienuii nigxiz, 10 KOMIJIEKCHOI OLiHKY €(eKTUBHOCTI
BuxkopuctanHs [IOOT. Po3pobsieHi MeTonyKa Ta IporpamHi 3acobu 17151 eKCIIePUMEHTAJIbHOTO JOCTiI>KEHHS
3aIPOIIOHOBAHOTO MiIX0AY, Moo Bu3dHaueHHs eekTuBHOCTI BukopuctaHHs [T0OOT B npoueci cynposozny YIIC ta
[IpOaHaJIi30BaHi BiATIOBiIHI pe3ysibTaTy, JaHi IPaKTUYHI peKoMeHjanii mono sukopuctanHd [IOOT g cynposBonmy
YIIC.

2. The actual scientific-applied problem to design models and information technologies for estimation of usage
effectiveness of post object-oriented technologies (POOT) in legacy software systems (LSS) maintenance process.
Issues of LSS, developed based on object-oriented approach, maintenance process were examined among which, a
problem of the crosscutting functionality (CF) phenomenon emergence in LSS was focused on. Main POOT were
analyzed: aspect-oriented software development (AOSD), feature-oriented software development (FOSD), context-
oriented software development (COSD). POOT are based on object-oriented approach and have mechanisms for
isolation of the CF source code of a basic functionality source code, and a posterior non-invasive injection it back.
An issue of the effectiveness coefficient estimation of POOT usage was formalized. In order to solve it the
knowledge-oriented approach was proposed based on the model of the multidimensional informational space, and
it consist of four coherent issues, namely: Issue 1 - to elaborate an approach for initial LSS-type definition, based
on its structural complexity and functional requirements (FR) state; Issue 2 - to elaborate a method for cost
assessment on a program modification of an LSS with POOT usage; Issue 3 - construct metrics to estimate the CF-
level in LSS; Issue 4 - to propose an approach for quantitative estimation of the final usage effectiveness of a
specific POOT for a particular LSS-type taking into account solutions of 1-3 issues. To resolve Issue 1, logic-
linguistic approach was proposed for FR current state assessment and a motivated choice of an object-oriented
metric collection for structural complexity calculation was done. Based on which a method of an LSS-type
definition was proposed. In order to solve Issue 2 architectural models for technological features of POOTs were
elaborated and proposed metrics and algorithms for cost estimation of an LSS modification with an appropriate
POOT: AOSD, FOSD or COSD. For Issue 3 resolving a classification of CF was performed and a combined metric for
CF-level in LSS was elaborated. Finally, to perform Issue 4 an algorithmic model for informational technology
performing was introduced and the procedure for complex effectiveness estimation of POOT based on fuzzy-logic
was elaborated. Based on the elaborated algorithmic model and the effectiveness estimation procedure, the
informational technology was elaborated. It includes the experimental technique and the integrated CASE-tool
designed for complex effectiveness estimation of POOT's usage in LSS maintenance process. The obtained results
were analyzed and practical advices were given concerning POOT's usage in LSS maintenance.
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