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1. IndpopmauiiiHa TEXHOJIOTISI pO3POOKU JIiHIIOK IPOrpaMHUX IIPOAYKTIB HA OCHOBI METO/IiB Ta 3aCO6IB JOMEHHOTO

MOJENIOBaHHSA

2. Information technology for the development of software product lines based on methods and tools of domain
modeling

Pedepar:

1. O6’eKTOM [OCIIIPKEHHS € IPOLeCH PO3POOKHU JIiHIOK IPOrPAMHUX ITPOJYKTIB i3 BUKOPUCTAHHSIM METOLIB Ta
iHCTpyMEHTaJIbHUX 32C00iB TOOYZOBU Ta BUKOPUCTAHHIM IOMEHHUX Mojesel. [IpeaMeToM IOoCTiI>KeHHs € MoJieJli,
METOJIY Ta IPOrPaMHi 3aCO0M 17151 OLiHKM €(PEKTHUBHOCTI 3aCTOCYBaHHSI IOMEHHMX MOJieJIel B IIPOLecax po3poOKU
JIiHIAOK NPOTPaMHUX IPOAYKTIB. MeTOAM NOCIiIKEHHS: IPEAMETHO-OPIEHTOBaHE NTPOEKTYBAaHHA, KiJIbKiCHI
METPUKH OLiHKY CTPYKTYPHUX Ta QYHKLIOHATBHMX XapaKTePUCTUK IIPOTPAMHUX CUCTEM; METOAU JJOMEHHOIO
MOJeJIIOBaHHS IPOrPaMHOro 3ab6e3le4eHHs; METOIY TeOopii MHOXKUH, TEOPisl yIIpaBJliHHS; €KCIIEPTHI METOIH, TeOopis
IIPUMHATTS pilleHb; yHipikoBaHa MoBa MogentoBaHHs UML, Hotauig IDEFO, HoTauis nobynosu man nam’ari (mind
mapping). Pe3ysbTaTu Ta ix HOBU3HA: Briepiie 3anponoHOBaHO aIrOPUTMIUHY MOJIEJIb IPOLLECY BUOOPY METOIIB

IOMEHHOI'O MOJIEJIIOBaHHS Ta iIHCTPYMEHTAIbHUX 3aCO0iB IIPU PO3POOL JIiHIIOK TPOrpaMHUX IPOAYKTIB, Y SIKil



BHMKOPHCTOBYETHCSI HOBUM KpUTEPil €(peKTUBHOCTI. [JaHNI KpUTEPiil BU3HAYAETHCS SIK BiJHOLIEHHSI CTYIIEHIO
[IOBTOPHOT'O BUKOPUCTAHHSI 3T€HEPOBAHOI0 ITPOTPAMHOTO KOy [0 PiBHS CTPYKTYPHO-(QYHKI[IOHAIBHOI CKIaAHOCTI
BiITIOBiHOI IOMEHHOI Mopieli. Lle 03BOJIsI€ KiJIbKiCHO OLIHUTY e(EeKTUBHICTb 3aCTOCYBaHHS aJIbTEPHATUBHUX
TEXHOJIOTi!l JOMEHHOTO MOJIEJIIOBAHHS SIK Y pa3i pO3p0OOKU HOBUX JIiHIIOK IPOrPaMHUX IIPOAYKTIB, TaK i B IpOLECi
PEIHKUHIPUHTIY YCIIaJKOBAaHUX [IPOrPAaMHUX crucTeM. OTpUMaiy MOAABIINAN PO3BUTOK METOAU NOCIIIKEHHS
TEXHOJIOTIYHMX 0COOJIMBOCTEN BUKOPHUCTAHHS METO/iB TOMEHHOI'O MOIE/TIIOBaHHS B MPOLIECax PO3POOKU JIiHIMOK
IIPOrpaMHUX IIPOAYKTIB 32 paxyHOK BUKOPUCTAaHHSI 3alIpOIIOHOBAHOI'0 METO[ly BU3HAUYEHHS CTPYKTYPHO-
(pyHKIIiOHaIBHOI CKIaIHOCTI JOMEHHOI MOJIeli, IKUH Ha BiIMiHY Bifl iCHyI0UMX JO3BOJISI€ BPaXyBaTH He JIUIIE
€JIEMEHTaMHU JOMEHHOI mogesi. OTpuMay oJaabIIMK PO3BUTOK METOIM aHAJIi3y Ta BUSHAYEHHS CTYIIEHS
[IOBTOPHOTO BUKOPUCTAHHS BUXIJIHOTO KOJY 32 PaXyHOK 3aCTOCYBAaHHSI CYKYITHOCTi METPUK i 06YUCIIIOBATIbHUX
JITOPUTMIB, 1110 [103BOJISIE BPAXOBYBAaTU CTPYKTYPHY CKJIAJHICTh TPOrPaMHMX KOMIIOHEHTIB JIiHIMOK IIPOrpaMHUX
IIPOJYKTIB 1€ Ha eTalli ix MIpoeKTyBaHHs. YI0CKOHAaIeHO iHPOopMalliliHy TEXHOJIOTi0 pO3pOOKH JIiHiIIOK TPOrpaMHUX
IIPOJYKTIB 32 PaxyHOK 3alIPOIIOHOBAHOTrO MiIX0y [0 BU3HAUYEHHS €(DEKTMBHOCTI 32CTOCYBaHHS OKPEMHUX METOLiB Ta
3ac006iB JOMEHHOTO MOZEJIIOBAHHS B ITPOLLECAaX PO3POOKU JIiHIMOK MPOrpaMHUX MIPOAYKTIB, 10 3abe3nevye
MOXKJIMBICTb aBTOMATHU3allii TpoLIeCiB ronepegHbOro aHaslizy Ta OLiHKY e(eKTUBHOCTI aJIbTEpHATUBHUX BapiaHTIB
PO3POOKU HOBUX KOMIIOHEHTIB JIiHifIOK ITPOrPaMHUX IIPOAYKTIB HIJIIXOM BUKOPHUCTAHHS €KCIIEPTHUX METO/IIB Y
[IO€JHAHHI i3 KiJIbKICHUMM METPUKaMU OO0YMCIIEHHS PiBHSI IOBTOPHOTO BUKOPUCTAaHHS BUXiTHOTO KOZy Ta
METPUKaMU CTPYKTYpHO-(QYHKI[IOHAIBHOI CKIAAHOCTI JOMEHHOI Mogerii. Po3po6ieHa indopMaliiliHa TeXHOIOTis
BIIPOBaJ’)KeHa B KOMIIaHisax «IHTepnak - [HdopmaniiiHi cuctemu» (M. XapkiB) Ta Bitmedia e-Learning Solution
GmbH & Co KG (M. 3anbu6ypr, ABCTpist), TAKOXK B HaBYaJIbHUI IIPOLIEC Ta HAYKOBO-A0CiIHY Po60Ty Kadenpu

[IpOrpaMHoi imkeHepii Ta iHpopMaLiliHUX TexXHOJIOTiN ynpasiiHHg HTY «XTIII».

2. The object of the research is processes of software product line development with usage of methods and case-
tools for domain models design and utilization. The subject of the research is models, methods and case-tools for
effectiveness assessment of domain models usage within software product lines development process. Methods of
the research: domain-oriented design, quantitative metrics for estimation of structural and functional software
system characteristics; methods of software system domain modeling and design; methods of the set theory, the
control theory; expert methods, the decision theory; unified modelling language UML, IDEFO notation, mind
mapping notation. Results and their novelty: For the first time proposed an algorithmic model of choice of domain
modeling methods and case-tools within software product lines design process, which uses a new effectiveness
criterion. This criterion is defined as a ratio of a code reusability extent of generated source code and domain
model structural-functional complexity. This gives a possibility to assess quantitatively the effectiveness of
alternative domain modeling technologies usage in case of new software product lines development and in case of
legacy software system reengineering process. Were improved research methods of technological features of
domain modeling methods within software product lines design through the usage of the proposed method of
domain model’s structural-functional complexity definition, which in contrast to existing ones, allows to consider
not only structural elements of domain model, but it’s functionality and various relation types between domain
model structural elements. Were improved methods of analysis and determination of the code reusability extent
for source code through the usage of respective metric collection and computational algorithms, which gives a
possibility to consider the structural complexity of software product lines program components at design stage.
Was improved an informational technology of software product lines development through the application of the
proposed approach to determination of usage effectiveness. The information technology of the development of
software product lines has been improved due to the proposed approach to determining the effectiveness of the
application of individual methods and tools of domain modeling in the development of software product lines,
which enables the automation of the processes of preliminary analysis and evaluation of the effectiveness of
alternative options for the development of new components of software product lines through the use of expert
methods in conjunction with the quantitative metrics of calculating the level of code reusability extent and the
metrics of the structural and functional complexity of the domain model. The developed information technology



has been implemented in the companies «Interpak - Information Systems» (Kharkiv) and Bitmedia e-Learning
Solution GmbH & Co KG (Salzburg, Austria) also implemented in the educational process and research-
development process of Software Engineering and Management Information Technologies Department NTU
IIKhPIII
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