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ontological approach

Pedepar:

1. Y nuceprauiiiniii po60Ti po3B’s3aHa akTyaJbHa HAYKOBO-TIPUKJIAIHA 3a/1a4a aBTOMATHU3allil OI[iHIOBaHHS
[IOYaTKOBUX €TalliB )KUTTEBOTO LIMKJTy IIPOrPAMHOTO 3a6€e31eYeHHs IJISIXOM pO3pO06JIeHHSI areHTHO-OPi€HTOBAaHOI
indopmauiitnoi TexHosorii (AOIT) Ha OCHOBI OHTOJIOTIYHOrO MifX01Y, sIKa 3abe3eyye: aBTOMATU3ALLiI0
TPYZOMICTKOTO, PyTUHHOTO Ta CXUJIBHOTO 10 IIOMUWJIOK 3aBAaHHs Po360py crienudikaliiii BAMOT Ta Mail’ke MUTTEBE
[10T0 BUKOHAHHS. Y PO6OTi BUKOHAHO aHAaJi3 BilOMUX IiAX0iB, METOiB, iHHOpMaLiflHUX TeXHOJIOTIH, iIHCTPYMEHTIB
IJ1s1 aHAJIi3y BUMOT IO ITPOTrPaMHOro 3abe3IeyeHHs Ta OLiHKY JocTaTHOCTI iHdopmauii y cnenudikanii Bumor ta
iHTeJIeKTya/IbHUX areHTiB Ha OCHOBI OHTOJIOTIYHOTO MifX0Ay, T0Ka3aB, 1[0 BOHU HE PO3BSI3YIOTh IPOOIeMy
OLiHIOBaHHS PaHHIX €TariB )XUTTeBOro uukiy I13. KpiM 11b0oro, Bci BOHU HajleXKaTh 40 Pi3HUX METOLOJIOTTYHUX
nigxoniB i He iHTErpylThCsl MK COO010, TOOTO Hapasi BilCyTHI iHTeIeKTyasbHi iHpOopMaLiliHO-aHAITUYHI
TEXHOJIOTII [17151 OLIiHIOBaHHSI PaHHIX eTarliB XXUTTEBOro LUKy [13, 1110 € OfiHi€l0 3 MPUYUH NTPO6JIEeM y ranysi
imkenepii [13. Y guceprauiiiHiil po60Ti 3alIpoNIOHOBaHi 6a30Bi (YHiBepCaJbHi) OHTOJIOTIYHI MOZEi HeQYHKIIMHUX
XapaKTePUCTUK-CKIIAIOBUX SIKOCTI [13, a TaKO>K OHTOJIOTiYHI MOJesi HePYHKLIHUX XapaKTePUCTUK-CKIAI0OBUX
SKOCTi KOHKpeTHoro 13, gxi rpyHTyI0TbCSI Ha BpaxyBaHHi BuMor ctanaaptis ISO 25010:2011 Ta ISO 25023:2016 i
3a0€31e4yIoTh MigIPYHTS JJ1s1 BUOOPY LOCTATHBOTO 00Ccsry iHopmallii 115 oLjiHIOBaHHS HeQYHKLIMHUX
xapakTepucTuk [13. Takox po3po6seHO MOJIeb NisJIbHOCTI iHTeIEKTyalbHOTO areHTa Ha OCHOBi OHTOJIOTIYHOTO
nigxony nJ1st ouiHoBaHHS crenuikaniii Bumor 1o I13, ska rpyHTyeThCS Ha TIOPiBHSJIBHOMY aHasli3i OHTOJIOTIN Ta €
TEOPETUYHUM MiAIPYHTSIM [J1s1 pO3p00JIeHHSI METO/iB Jisl/IbHOCTI iHTeJIeKTyalbHOrO areHTa Ha OCHOBI
OHTOJIOTIYHOTrO Mifxony. B po6oTi Briepiie po3po61eHO METOZ, IislJIbHOCTI iHTe/IeKTyalIbHOIO areHTa Ha OCHOBI
OHTOJIOTIYHOTO MiTXO0Ny IJIs1 OL[iHIOBaHHS MTOYATKOBUX €TAIliB )KUTTEBOTO LJMKJIy IPOTrPAaMHOr0 3a6€3Me4eHHS, IKUN
IIpaljlo€e Ha OCHOBI po3po06JsieHOi Mozesti Ta 3IilCHIOE OLiHIOBaHHS OCTATHOCTI iHPopmalii y cnenndikarii Bumor
17151 BUBHAUEHHS BCiX HePYHKUITHMX XapaKTepUCTUK-CKIIAT0BUX sIKOCTi [13, 3a6e3nedye BUCHOBOK PO NOCTATHICThb
abo HenocTaTHICTb iHopmMalii y cnenudikariii, Hajae YMUCI0BI OLiHKY PiBHS JOCTAaTHOCTI iHpopMalii A1
BU3HA4YEHHS KOXKHOI He(YHKLINHOI XapakTepucTUKu [13 Ta 17151 BU3HaUY€HHS BCiX HEQYHKUINHNUX XapaKTepUCTUK-
CKJIanioBUX sIKOCTi I13 pa3oMm, popmye crimcok aTpubyTiB, SKUMU BapTO AOMOBHUTHU clielu(iKallilo BUMOT IJIs1
NiABUILEHHS PiBHA JOCTATHOCTI ii iHdopMalii, TO6TO B KOMIIJIEKCI 403BOJIsIE YACTKOBO YCYHYTHU JIIOAMHY 3 IIPOLIECIB
onpanoBaHHs iHdopMalii Ta 3100y TTs 3HaHb. Peasi3oBaHo iHTeIeKTya bHi areHTH Ha OCHOBi OHTOJIOTIYHOTO
Migxony AJ1sl OLLIHIOBAHHS PAHHIX €TalliB )KUTTEBOTO LMKy [13, sKi 30iIICHIOIOTH OLIiHIOBAaHHS JJOCTATHOCTI
indopmauii y cnenudikanii BUMor 115 BUBHaY€HHs! BCix HePyHKUIMHUX XapaKTepUCTUK-CKIIaoBUX sIKocTi 13, a
TaKOX [J151 PO3paxyHKy MeTPUK SIKOCTi Ta cKyafHoCTi [13. PeanizoBaHi iHTeI€KTyasbHi ar€HTH 320€3M1eYyI0Th
BHCHOBOK ITPO JOCTAaTHICTb a60 HefocTaTHICTb iHdopmanii y cierudikanii. Kpim nporo, BOHM HagaoTh YMCIIOBI
OLIiHKM PiBHSI OCTATHOCTI iHdopMaLii 1711 BUSHAYEHHS KO>KHOI He(pyHKLiNHOI xapakTepucTtuku [13 ta/abo
METPUKHU Ta JJ1s1 BUBHAYEHHS BCiX He(QYHKUINHNX XapaKTepUCTUK-CKIIaJ0BUX SIKOCTi I13 Ta/abo MEeTpPUK pa3oM.
AreHTamy TakoX GOPMYETbCSI CIIUCOK aTPUOYTIB Ta IIOKA3HUKIB, IKUMU BapTO JOMOBHUTHU crielu@ikalilo BUMOT
L7151 T IBULIEHHS PiBHS JOCTATHOCTI ii indopMaliii, Ta Bisyasisalis mporajuH y 3HaHHSIX IIPO BCi HePYHKLiHHI
XapaKTePUCTUKU-CKIANOBI AKOCTi I13 Ta MeTpuku SKocTi i cknagHocTi [13. OTKe, peani3oBaHi iHTEIEKTyalbHi
areHTy 3a6e3MevyoTh aBTOMAaTH3allilo aHai3y crenudikaniii Bumor go [13 Ha npegMeT focTaTHOCTI ix iHdopmallii.
Takum 4MHOM, IPEACTABIIEHI ar€HTHU JO3BOJISIOTh YaCTKOBO YCYHYTH JIIOAVHY 3 ITPOLIECIB ONpalloBaHHs iHpopMaliii
Ta 3000yTTs 3HaHb. Y gucepTalii yIOCKOHAJIEHO METO], JisJIbHOCTI iHTeJIeKTyaJIbHOT'O areHTa Jijis
aBTOMAaTHU30BAaHOT'O CEMAHTUYHOIO aHaJIi3y (IapCUHry) crienu@ikaliil BUMOT 10 IPOrPaMHOro 3a6€e3Ie4eHHs], SIKIH,
Ha BiZiMiHy Bif BilOMUX, TPYHTY€TbCSsl HA BpaXyBaHHi BUMor cTanaapty ISO 25010 i Ha o6paHill HOMEHKJIATypi
METPUK BUKOHYeE NapcuHr crienudikalii, BuU3Ha4ae KijIbKiCTh Ta BiZICOTOK BifICyTHIX aTpUOYTiB, Bifobpaskae, IKUX
aTpubyTiB HE BUCTAvae /114 Ti€l YM iHIIOI NifXapakTepUCTUKU HePYHKLIMHOI XapaKTePUCTUKHY, a TaKOXK GopMmye
peasibHy OHTOJIOTIIO 17151 HE(PYHKIIHUX XapaKTePUCTUK, sIKa MOXKe OYTH BUKOPUCTaHa iHTEJIEeKTyaJIbHUM areHTOM

HA OCHOBI OHTOJIOTIYHOTO MiAXOIy [JIs1 OL[iHIOBAHHS [I0YAaTKOBUX €TalliB )KUTTEBOr'O LKLY IIPOrPaMHOIO



3abesnevyeHHs. Y qucepralliiiniii po60Ti HabyJa NOJaIbUIOro PO3BUTKY areHTHO-OpieHTOBaHa iHdopmaliiiHa
TEXHOJIOTIS OLiHIOBaHHS TIOYATKOBHUX €TalliB >KUTTEBOT0 IIMKJY IIPOrPAaMHOTO 3a0e3[1e4YeHHSs Ha OCHOBI
OHTOJIOTIYHOTrO IMiTXO0LyB YaCTUHI aBTOMATH3Aallil OLiHIOBaHH [10YaTKOBUX €TalliB JKUTTEBOrO LIUKJIY IIPOTPaMHOTO
3a0e3ne4eHHs, SIKa, Ha BiMiHY BiJl BilOMUX, BUKOHY€ OL[iHIOBAaHHSI Ta 3abe3Ievye MiiBULLIEHHS PiBHS JOCTaTHOCTI
indopmauii BUMOr 17151 BU3HAYEHHS KOXKHOI He(PYHKIIIHOI XapaKTePUCTUKN OKPEMO Ta BCiX HEQPYHKUINHUX

XapaKTePUCTHUK Pa3OM.

2. The dissertation solves the current scientific and applied problem of automating the assessment of the initial
stages of the software life cycle by developing agent-oriented information technology based on an ontological
approach, which provides: automation of time-consuming, routine and error-prone task analysis requirements and
its almost instantaneous implementation. The dissertation offers basic (universal) ontological models of non-
functional characteristics-components of software quality, as well as ontological models of non-functional
characteristics-components of quality of specific software, which are based on the requirements of ISO 25010: 2011
and ISO 25023: 2016 and provide a basis for the sufficient amount of information to assess the non-functional
characteristics of the software. A model of intelligent agent activity based on ontological approach for evaluation
of software requirements specifications has been developed, which is based on comparative analysis of ontologies
and is a theoretical basis for developing methods of intellectual agent activity based on ontological approach. First
time developed a method of intelligent agent based on an ontological approach to assess the initial stages of the
software life cycle, which works on the basis of the developed model and evaluates the adequacy of information in
the specification requirements to determine all non-functional characteristics of software. Provides a conclusion
about the sufficiency or insufficiency of information in the specification, provides numerical estimates of the level
of sufficiency of information to determine each non-functional characteristic of the software and to determine all
non-functional characteristics-components of the software together, forms a list of attributes to supplement the
specification of requirements to eliminate a person from the processes of information processing and acquisition
of knowledge. Further elaborated: method of activity of the intellectual agent for the automated semantic analysis
(parsing) of specifications of requirements to the software which carries out parsing of the specification, defines
quantity and percent of the missing attributes, displays which attributes are missing for this or that
subcharacteristic of the nonfunctional characteristic, forms a real ontology for non-functional characteristics that
can be used by an intelligent agent based on an ontological approach to assess the initial stages of the software life
cycle. First time developed: an agent-oriented information technology for assessing the initial stages of the
software life cycle based on an ontological approach, which evaluates and improves the adequacy of information
requirements to determine each non-functional characteristic separately and all non-functional characteristics
together. This AOIT evaluates and provides an increase in the level of adequacy of information in the requirements
specification to determine the non-functional characteristics of the software - the increase in the level of
adequacy is from 4.71% to 27.79% (for example, from 58.23% to 86.02% for the requirements specification N2 1 to
the software agent for improving the security of computer systems software, from 81.26% to 85.97% for the
specification N22, from 60.85% to 73.7% for the specification N23). The advantages of the developed AOIT are:
automation of time-consuming, routine and error-prone task of analysis of requirements specifications and its
almost instantaneous execution; hint where a rework on the requirements specification is needed (the user can
view the missing attributes and see the areas of the specification that need extra attention, as well as which
requirements need to be reworked); providing training for new specification developers, systems engineers, and
project managers (using this AOIT helps them see the mistakes they may make and helps them recognize these
mistakes in the work of others); assistance in developing high quality requirements; assistance in correcting and
correcting requirements errors where they occur - in the early stages of the software life cycle - before they
become more expensive to correct; providing a tool for selecting better specifications of software requirements;
free internet access at any time without any registration. The economic effect of using the developed AOIT is the
ability to save budget software projects for processing and correction (during the life cycle) of defects and errors
that occur in the early stages of the life cycle - by demonstrating the weaknesses of software requirements that
need to be finalized or revised at that time when they occur.
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