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Pavlova Olga.Agentoriented information technology for assessing the initial
stages of the software life cycle based on the ontological approabtanuscript
copyright. Thesis on competition of scientific degree of Doctor of Philosophy b
specialty 122 Computer S@nce.i Khmelnytskyi National University, Khmelnytskyi,
2020.

The dissertation solves the current scientific and applied problem of automati
the assessment of the initial stages of the software life cycle by developing age
oriented information technally based on an ontological approach, which provides
automation of timeonsuming, routine and errprone task analysis requirements and
its almost instantaneous implementation; a hint where the requirements specifical
needs rework (the user can vidhe missing attributes and see the areas of th
specification that need extra attention, as well as which requirements need to
reworked); providing training for new specification developers, systems engineers, ¢
project managers (using this AOIT helbem to see the mistakes they may make anc
helps them to recognize these mistakes in the work of others); assistance in develo
high quality requirements; assistance in correcting requirements errors where they o

i in the early stages of the softnedife cycle- before they become more expensive to
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correct; providing a tool for selecting better specifications of software requiremen
free internet access at any time without any registration.

The object of research is the process of evaluatingirtii@l stages of the
software life cycle.

The subject of the research are models, methods and means cbrgeted
information technology for assessing the initial stages of the software life cycle.

The dissertation offers basic (universal) ontologicaldels of norfunctional
characteristicEomponents of software quality, as well as ontological models of nor
functional characteristiecsomponents of quality of specific software, which are basec
on the requirements of ISO 25010: 2011 and ISO 25023: addtprovide a basis for
the sufficient amount of information to assess the-fimetional characteristics of the
software. A model of intelligent agent activity based on ontological approach fi
evaluation of software requirements specifications has deesloped, which is based
on comparative analysis of ontologies and is a theoretical basis for developing meth
of intellectual agent activity based on ontological approach.

First time developed a method of intelligent agent based on an ontologic
apprach to assess the initial stages of the software life cycle, which works on the be
of the developed model and evaluates the adequacy of information in the specifica
requirements to determine all nfumctional 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 determir
each norfunctional characteristic of the software and to determine aHfunoctional
characteristickomponents of the software together, forms a list of attributes t
supplement the specification of requirements to eliminate a person from the proce:
of information processing and acquisition of knowledge.

Further elaborated: methad activity of the intellectual agent for the automated
semantic analysis (parsing) of specifications of requirements to the software wh
carries out parsing of the specification, defines quantity and percent of the miss
attributes, displays which attutes are missing for this or that subcharacteristic of the

nonfunctional characteristic, forms a real ontology for-foittional characteristics
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that can be used by an intelligent agent based on an ontological approach to asses
initial stages othe software life cycle.

First time developed: an agemiented information technology for assessing the
initial stages of the software life cycle based on an ontological approach, which evalu:
and improves the adequacy of information requirementgterrdine each nefunctional
characteristic separately and all fanctional characteristics together. This AOIT
evaluates and provides an increase in the level of adequacy of information in
requirements specification to determine the-fumttional daracteristics of the software
the increase in the level of adequacy is from 4.71% to 27.79% (for example, from 58.2
to 86.02% for the requirements specifi
security of computer systems software, from.826 % t o 85. 97 % f or
from 60.85% to 73.7% for the specifica
are: automation of timeonsuming, routine and errprone task of analysis of
requirements specifications and its almost inatagdus execution; hint where a rework on
the requirements specification is needed (the user can view the missing attributes anc
the areas of the specification that need extra attention, as well as which requirements
to be reworked); providing tmnaing for new specification developers, systems engineers
and project managers (using this AOIT helps them see the mistakes they may make
helps them recognize these mistakes in the work of others); assistance in developing
guality requirements; asstance in correcting and correcting requirements errors whe
they occur- in the early stages of the software life cyelbefore they become more
expensive to correct; providing a tool for selecting better specifications of softwa
requirements; fremternet access at any time without any registration. The economic effe
of using the developed AOIT is the ability to save budget software projects for process
and correction (during the life cycle) of defects and errors that occur in the earlyaftage
the life cycle- by demonstrating the weaknesses of software requirements that need tc
finalized or revised at that time when they occur.

Key words: agenbriented information technology, intelligent agent based or
ontological approachnonfunctional characteristiesomponents of software quality,

ontology,software.
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Average percentage of projects completed on time 88% 24%
Average percentage of projects completed within budget 90% 25%
Average percentage of projects that meet original goals/business intent 92% 33%
Average percentage of projects experiencing scope creep 28% 68%
Average percentage of projects deemed failures 6% 24%
Average percentage of budget lost when a project fails 14% 46%
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%, projects >$15 million, in 2010 dollars

Project type Average cost overrun Average schedule overrun Average benefits shortfall
Software 6] ]

Nonsoftwere [ EL 3
Tota | 5| - s

Source: McKinsey-Oxford study on reference-class forecasting for IT projects
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Rough cost-overrun disaggregation, % i .
9 ggreg IT projects >$15 million'

Missing focus Cost overrun? 45%
* Unclear objectives

* | ack of business focus Schedule overrun 7%

Content issues Benefits shortfall —56%
| * Shifting requirements

® Technical complexity

Skill issues Execution issues
* Unaligned team * Unrealistic schedule
* Lack of skills « Reactive planning

Unexplained
cause

*With cost overrun, in 2010 dollars.
2Cost increase over regular cost.

Source: McKinsey-Oxford study on reference-class forecasting for IT projects
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Global Total

Change in organization’s priorities
Inaccurate requirements gathering
Change in project objectives
Inadequate vision or goal for the project
Inadequate/poor communication
Poor change management
Inaccurate cost estimates
Undefined opportunities and risks
Inadequate sponsor support
Inaccurate task time estimate
Resource dependency

Inadequate resource forecasting
Limited/taxed resources
Inexperienced project manager
Task dependency

Team member procrastination

Other

0% 10% 20% 30% 40% 50%
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ngal ={{ rbay,..tha, }," dependsort’ { f4.j 13, 144 15 161} (2.51)
Hjot¢35 1T ¢ dzz €' Mmis: OstcdBlzIs' 9o f"  HR OOC Is ]
Mfjyd¥' SOy’ oddse HE SCsdltjlsdses 1)
dzOH " 2 detsfyls® , wWC' dBsydzO® tByYydmdzdlsd dzO s

- sdssdse yd® &sHj d MEd fdshls'
ogfj:{{cbq,_cbaph"dependsnr{f5J174183; (2.52)
Hjpel2 i €' d €' fls! Oltedelkls' a ' HEOEBOSIS,
Mfjyd¥ SOy’ ® oddse HE Csdltjlsdses 1)
mMkzdz' Mdesmls®™ , w¢'° By dzO tsBYdmdzdlsd dzO BMc

- Sdzlstsdzse ' YydzO B H ] dz LGEO[thztsfr]ls‘ :
OF®! ={{ soray, .. sorag }," dependsort { fe.j 10 204 214 220 23}}i  (253)

Hjge29 1 €' dz2 € Mlst OtcdB lzIs' o f* ' HROtOCIsj

My jydWw Oy’ oddse HEts Codftej sdeseats 1)

LOadh jdesfmls®, wC' dBsydzO ByYydmdzdlsd dz0 s
- Sdzls s dzERS HYydd® MEzftctsoHyzo Odzesfmls”'

Oﬁ? ={{mba,...mba }," dependsort’ { 7. 24.j 251 264 27. 283}  (2.54)

Hir¢39i ¢' dz ¢ fMls! Olidekls' s §' HEOBOSI] od
My jyd¥ €Oy ° oddse Hs Codltjlsdsecs 1)
MftesosHY o Odetsils' , w&' (gtsy dz® tseydfmdzdlsd

- sdstsdse ydz® &sHj dz Bty ddesfls’  §j 6]

o;ia' ={{ pba,...pba }," dependsort' { fg.j 29.j 30, 31}}- (255)
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Hil¢22i ¢ dz €' fyls! Obtedelkls' @ §' HRO®OCIS] ted

mMf jydw " ¢oy* o d iBts G H S CsdgCtej sdzse s 1)
By dzdo sMmils’  jtoj detsmkz, wC' Ay O tBYydMmdzd

[dZssdte ' =W (st dsditydssBEME ! ) Hz04R)0)
255), dzOftsodzsls! v dzO Ghdss ' ° da sSted30

CodeStojlsdetsets ftotsGtoOddetsets L OB j L j yj dzadaw
it BL tetsB dzj dz sdzls sdztsc ' ydz' d3tsH j dz' dzj W Iz
LOBJ LY migdaddrs Is' mMw eszdRBsEGORMEO @Hdzizdcls’ 9 | SC
25023: 2016 ° LOBJ LY Jykze Is " H tkzdzlsw H
Hdzw tsy' dzt 9 Odedzy dzj WEdz2C y' 2 dzedmr R OtcOCIsj tod fi

2. 3.65H jjdz¢ o Odzdzy  H Uz etz BB Od dzsE s  Oc
Cdzstsdizise ' ydetse s f o 0@z 2 My Iy diHE dap's § tot
LOBJ LY Jud dedz?

wzls j dzj S skzOdzr dzd?2 ©Ocj dzls dzO tsHipdats o fs ‘ol
My jydwWw €Oy 2 oddise HEs HfCckdhdziseotr ' L @¢
WEdeCy' sdzzo Odzdzy B OL 59 ts dzls ts dztfips' dzO Hdzjo W L& d;
1 w¢e¢ 9' HES sz W OCIs(d, L weddzd o
M jydwWw' €0y oddise HB tj Odz' detsegts 17, i
2ZO thmdses' yYtsets y' dzv* " dWstedOy's k f
o' h j dzdgv dfitdts fHS H Q

{byHletsyjm ty' dzfoOdedz? MYJjydw' ™ COY’
fsdzvc O k:

1) f stc’ o dg¥v dzdz sdzlstsdztsc ' 2 -fipgjddAzmdistoyd =2 ¢
CcdeS tojlsdesets 1) L BOLBoaddzd tdstdse ' v dd
odwodzj dgdz? OlstedBlzIls' 89, 9o  HfMklkdy = E My Jjyd
B Iz dzd fsBkzHtSo Odz' W, 9 dzjOdzdzs OCHSHH n @S IsJ tod Misd
nOtcOCIsjtedMmisds 171, wC' dzj Bsydzdoets tsByd ma
His CtsdeStejlsdzsets 17 OlstedBlzls' 9
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2) WstedBzo Odzdz odMmdzseClk ftots HBMIsOls
My jyd¥ SOy’ o d dispEdss dzvdzjolifz diEOW j Xadsy’ 68 Ots
SO Hdzv odL dgOyjdedz" of' 7 dgjWkdzCy' 2dedr R~ O

3) EBLEBOREdSE ydfdassds sy' dsS t' o dgw

AW sted3OY’ T HdzW o dL dzOyJ dzdzy S By des’  dzi W 2 dz
4) tetkd€@ yYydhdsets' ty' dfd t' adw HBMIs
W BstedsOy' 0 HdzW e dL dzOyd dzdzv e Mt A dzi W kzdzS y

1§ R @R =Op \(Op, AOFY), 8 ={fsa,...fsqiem} | 5zt d 2
OltedBlzls' & §' HROLOCIjtedMisd S A kS gy P yapl
HES Codtejlsdzsets 11, O kOCEYy ¢  dz €' M’
dzj sy dzdo s tsBydmdzdilsd dz0@ tsmdese ' dzOW o dzd ~

Sp, =Op,\(Op, AOR™),  H $5, ={pea,..pesom} | sz d d
Oltedelzi' o ' HWGEASojdafifis ¢ o' HMklsds R
CdStejsdesets 1), O kOSEsY C'd ¢ fls! §' H
sBudmddlsd O shdse' dOvedkdRr Obkwtdekl' o;

Su, =Qu, \(Qy, ;Eo[ia'), H &y, ={uba,...ubgse 1y} T OBdasy d dz
Oltedell' o ' HEQGORL) cofHEEedEOdd”, o' H
HEs Codtejlsdzsets 11, O kOCEYy ¢  dz ¢ M’
dzj Bs dzdo 5 tsBUdMddlsd dz0 Bshdase ' dzOW o dad R

Sr, =Og, \(Or, AOR™),  H $g, ={rbay, .lbazs oy} 1 3desy d oz
ObtedBlzls'®a ' HROBOSIjtedMisdS dOH' 2 dzsfls’
Codzf toj sdesets 11, O bOCBY €' o ¢ fls! §° ¢
sBudmddlsd dz0 shdse' dOwWodzdr Oltedslzls' o;

Sc, =Oc, \(Oc, AEogZa'), H $c, ={cbay,...ebgyp py} T dBdasy d dz
Otedelzls's § HROwLOCK jtedhisds Mkd dshlks' ,
CodzS toj sdesets 11, O bOCHBY €' d ' fls! § '+

seudmdzdlsd dz0 shdss' d&OWodds Oltcdelkls' o:
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Ss,, =Os, \(Os, ﬁEOéi‘:"), HSs: ={scray,...sCra 29 )} 1 d3dztsy  dz
OstclfBlr ' HR OttOCIsj tcdMmisd ¢ LOAdh j desfls® |,
CsdeS o sdzseg s 1, O BOCEY &§¢' d ¢ Mis: ' H
sBydmdzdilsd dzO thdzse ' dzOWoeodzd~ OlstedBlzIS® 9

Su, :OMb\(OMb/EOI(/‘T:'), HSy; ={mba,...mbasg ()} | Bdztsy d dz
Olsted BfZ I roOtc OC Isjted Misd ¢ MkzftoctsotsH Y ko OdesMmls”
CdeS o Isdzsg s 17, O I[sO¢C 5y C'd €' MmisH '
dzg i3sy dzdo s sBYdMdzdIsd dz2O Mhdese ' dzOW o dzd ~

SHJ =OF13\(OF13 /CEOée)al), H (SH) :{ pbal ..... pbq22_|)} T d3dZtS)| Cf dz
OktcdBlkzls' 9 ' HROOSISjtedMmMisds sy dzde sMmlis”
CdgS toj sdzeseg s 1 7, O kOCYy C'dz €' Mmis! i
dzj sy dzdeo s tsBydmdzdilsd dz0@ tsmdese ' dzOW 9 dzd =

lcOQoaddzO HdzwW Westtdlzo Odzdz? o9 @b izsdzy B s isE
W sted3O Yt z My jJydW SOy’ C sy dztftiiiscdz] Wz
nOteOCIsjtedimisdSd 1)

- Hdzwy WEkEdSy' 2dets’™ ftedHOIsdzsmis”®

if SFszA

then" SRSinformatian is sufficient for Functional Suitability* (2.56)

else" SRSinformatim is insufficiet for Functional Suitability’

S Hdw jWiSlsdedasfls'

if SPe :A
then" SRSinformatia is sufficient for Perfromane Efficiency |, (2.57)

else" SRSinformati is insufficiet for Perfromane Efficiency
- Hdvtclz ydztsimils® o ¢ tsted Mis O dzdz” :

if §, =A
then" SRSinformatia is sufficient for Usability’ (2.58)

else" SRSinformatian is insufficiet for Usability'
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- Hdzv dzOH ' 2 dztsls '
then" SRSinformatian is sufficient for Reliability’ (2.59)

else" SRSinformatian is insufficient for Reliability

HdzW MmMkzd3' mMdesmls *

if Sc, =A
then" SRSinformatian is sufficient for Compatibilty" (2.60)

else" SRSinformatia is insufficiet for Compatibilty”
- Hdzw L ORdN jdatsfls® :
if Ss_, =A

then" SRSinformatian is sufficient for Security (2.61)

else" SRSinformatia is insufficient for Security

HdzZw MEzftctsotsHYy o OdesMils®
ifSszA

then" SRSinformatian is sufficient for Maintainablity” (2.62)
else" SRSinformatian is insufficieit for Maintainablity"

- Hdzv By dzde sMmis' § jto] deslz:
then" SRSinformatia is sufficient for Portability’ . (2.63)

else" SRSinformati is insufficiet for Portability

lcQoddzs Hdzw Wistocdizzo Odzdew o dMmdetso S & h ¢
AW stledzOyt T 2 M j ydW ' Ceofly't 7 dejddrsdES wd2v dzch A
ftocsetcORdese s : L OB j L §j yj dedaw
it (Sr, CSp, GSu, CSr, G Sc, G Ss,, G Su, CSp, ) =A
then" SRSinformatian is sufficient : (2.64)

else" SRSinformatian is insufficient’
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it SL totsB dzj dzO BBtsH j dz! H' Wdz! dgtsils” ©dzls
sdlstsdztse ' Yydesets f*  HRtsSHEZ Hd&Y yY' dzs o Odada”
sftse dzd o sMls sy’ dz¢¥ 9 Odzdz? HBMISOISdzsMis' td
n Otc OC Is jEddidsHfowFls® 17 O ' Isjtejlsdydsd o3
a3 ldasiH W dz! datsfls ' dzls dzj SIskOdz dztsets ©OG § dzls G
sy’ dz¥ 9 Odzdz? M jydqwW¥ " €Oy 2 oddse HES 17 .

24. 1 dMmdatse S g

LissL 'fdeteh j L Of totst ts desiatOdy dzdis j, ts tsj GeLdtfots
sdzls s dztsc * ydz' BSH j dzf dzd WA REOW Sod4dhn) WS B
sdzls tsdztsc ' ydz BBsH j dz' dzj WA dREOW' Rodddints dzl @stdrist
13, w g Ttkzdzs iz Ist MY QlEH OdtHOOZHE2( 100zdZ ISQ el d
25023:2016 LOBj LY jykzs Is: " H tkzdzlsw H
Hdzw tsy' dzt 9 Odedzy dzj W &z dzff) § tzO@ Hzt 8  1m) Gt G) & fp [§Otds it
tcsLtesBdzy dzdm BSHJAdzJ 2 § HlsoJwHYEZ' Is! Mlsd L
ISO2 5010 : 2S025D23:R0Q6.

lfjtehj tobLtctsBdzj dets dgsH j dz H' Wdz! detsfls’
sdstdztse ydesets " HatHEZ HdV ty' dz¥f 9 Odzdgy i
ZzO st adzgv dzt degsdZsz OOz L ° Ghzlssdzsslc®B kP
BB SBH" 9 H' Wdzt desls® " dzlsj dzj SIszOdzt desG 8 Oc
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tdrrwf 3.
frofrr rwecl?21vfsvw wnovsrfrsvooffadydmwo
{ruof 1wy 4L Twrmfrvo
31. [ jlssHd H® Wdz dztsls” " dalsj dzj S Iskz Odzr dzd -
f HOGSH BOMsd ydzs e s OdzOdz' Lk ( f Oteind dz¢ z)
LOBJ LT Jyj dedaw

[ dzw Qo lstsdBOIdL Oy MmJ B3O dzls d ydzts G ts tc s |
dzj sBr'  Hdzs o dCtsdzOIlsd WstcdsOdz' L Oy*' & . /
fslstc’" Bdes oS sdzzo Olsg d H tseBtiz® O Y ¢ d rdzOMm
MY Bsekze Olsdm! M BOdksdydzd? §Owmddze MY J
ftcjHB]ls NSk Oltedelkls' 8 HA&v o diiE&Qj tzd
wefis® 17 LOCO WtstedOdz L Oy' W BLkHME Y s
MOz tdstsdtse ™ LOBjL jykzels! odwe dzj dzdzv
o' LEzOd L Oy’ ' HiMklsdz 7 dzsg ' ydedrs L o' WL
tdelsj dzj ClsEOdzr dzgd 3 OG j desOdRd. | d&zv IsOC TV
odC sttt BOLBSO O BdElssdzse W M Jjydw ' €Oy
OlstedBlzIs' 89) dzgO GMdzatse ' [HB.OddH OmBlz 1 SOAZIR O
doj 5B ' Hdz  HdY odL dzOU dedz” -MdjdtOE dz® ¢'n2 dad ¢
ftcj HMIsOo dzj dz L Sofc @ik lz a ®dzde'tsdz Hic ®H20ti3d MY 4 Y

tcsL toctsBdzj dZO Bdzlstsdzseg' v * h OB dzsdesdz M j yd W
OlstcdBlzls" 8 SO dOHO' o' LEkzOd d' " HEOL S
tdeghdr OlstedBikzls® 98 £ MyfjydW¥ ¢O0y' " oddse H

wdplsizj S szOdz dgd?2 ©Ocj dzls dzO tsmdesoe ts dzls ts
f Otcmddzcz M jydqWw SOy 2 eaddsse HBs 11 fted=
ftesotsHdIls! Ooalt®BOISdyded?2 ¢ Omddze M J ydw
OstcdBlzIs' 9, dzj 5B n ' dajdidizmdzSHydz? daddnL daGoug Qigdisvj te

[ jIstsH H' Wdz! detsfls” ‘'delsj dzj CIskzOdz! datsc s
f " HaHE H&VW M BOdIsSdydtsets § Otemd dzc z  ftcd
ftcjHB]Is fshzME OO sskzlywe L dzOMilskzf dzd -~ J |
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1) fsh ¢ Ctydzsets OlstedBlzIsO L BOL B9
sdlssdse W & Misdls! Mv & BOL L dzO0dz' 0OG4 d
(9900 &3s, hts M jydw ¢CoOoy' v WstoddOd L e
29148:2018);

2) wCh gils< Olsde@BHzj dzts £ M j yqdwW ' £ OnyO dzts fg a
E dgdesy ddzz  dzOwv e dzdr- OlstedBlzls' 9, i=1. .13
25023: 2016, ‘ 138 tc' L dzd m OstedBlzIs® 9
nOtcOCIsj g g &d” wCwsmls® 17);

3) wWehts <@tcdeO@ Hjdets E M jydw' SOy
Odzsmdls! Mw E ddtsyddkz o' HmMklsd = OlstedB zk
4) L BOLBoaB thstddtsc' ° HgW z@z 6 &dZl yW
tcsL tospdzjddd dH Odzv e s v o Mm' OlstcdBkIlsd L 3

5) Badz'oHd ' s fqw  f jtej o 6l O, yd oM Ols te d
LOdzdhddzd ! E Gdstdzse ™ " iy °°  BsHdW'

6) ©'HBEZoO'Is: fw L B jitcfly g siadz’ dzdavdz] th)jj @alf -
HdzW dgj W EZdzS y' 2 dedpC d2CHaCdsnj tevdShipdshifie’ 1 4 .

[Is) 4, tcjLEzdz sOssd3 tsBtslsd IOCtEB
Sdlstsdzse ' W Hdzv dzi Wzdehh) Y zDelztf 8 d m OB OGS Hcd i
HOdzgd d©3gd Hdzv w¢ dzO Mmdzse sdzlstsdzts e ' ydats G t
Yl 9ats@ s yd ¢ dziz i tojsdzdz'O.d3dztsE I HOBQIs § g
WideCy' ¥ 90dedzg? ©OGj dzlsO Hddzw §JsHOM hs° tc ts
Bdesy ddzd dzOW o dedr SO o' HMMkIlsdze = OltedBlzls' ¢

dlstolz C ISz tc dz® dzlsjRdgjdEAs L O ! detsé s OC j dzgls O &
f' HOSH XBOWZRY yilgcets § OtmMddzcl ftodeH SABE C
f tej Hfyls OdafiAy .8z0O3 .dzO

-



76

OHTOTOT 159
MIadIOH IS
crienTiiKarii IHTe/IeKTY ATbHIIT ATeHT HA 0CHOBI OHTOJIOTI'THOTrO
MiIX0QY A1 CeMAHTHYHOT0 NAPCHHTY HPHPOI0MOBHIX

cremipikaniii BHMOT 10 MPOrPAMHOTe 3ade3mevIeHHA

|
1

-

[TapcrHr
cTenriKari
Ha TpeanMeT
TTOIITYKY
aTpPIoyVILE

MHo#IHAa HASBHILX
aTpIOyIIB

MHOAITHA BLACYTHIX
aTprIOVTLB

Basopa
OHTOIOT1I

PeamrHa
OHTOJIOT1Y

[TeperipKa A

I [HT e/ TeRTY ATLHHIL ATEHT HA 0CHOBI OHTOJIOTI'MIHOT 0 MiAX0XY 115 OMiHBAHHA I
| MOYATKOBIX €TANIB RUTTE€BOT0 NIKIY NPOrPAMHOro 3ade3me'ieHHs |

{t dMli udstekClsdzlisjodzj S sz Odz! detsets Oc j dzls O  daDdzs f

fnd 3O dzls d Y dzts (@ 5O te iyt wafskictizis o dzd = MY g dE & ¢ OH "

10 OdOdzse ' ' 3] Iotsh tcw B o dgts dzts M Is ‘dzls § dzj
My BOdzlsd ydetsets OdzOdz' Lz oaddsse Hts 17 dzO0O { t
OOt G.2. 3b0Cd?2 Ocjdads fted2 B3O dO® o7 " H
ftesotsHdls! OoltsdiOBd tged J cPelzpygzisL f s &z ¢ t
Hdzw o dL dzgOyg dzdz?v B3y sted & 1. tdLEzd IsOIsts
Mi BOkIsd ydzsets OOdz' Lk oddBse HES 1) ‘
Cwdgy J dz t6* W ftosctcORdesets L OB j LG Jyj dedgv.e
[ i bted ydzd 2, GO dweedrj dzO k2 [ 1]
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wdzls j dzj SskOdz dzd?2 ©Ocj dzls, W< R OH' ‘d3ts ez
9dSsdzzo Olsd MmJ BOdzelsd yded?2 OdzOdz' L. FJtodtetSH S
fsCOLdzdC " o, dzj sBr " Hdzd R Hdzv o dL dz20yj)dzdz
tcjLEdz sOIsd HOdZ odCtsttdMmlssokze s mMw H dzw
Hdzv o dL dgOyj dedz?y 3 stcd S 17, HddzvW yYyset
o' HiMklsdz Mils+ Cydztets fB8COLAddCO E oddBsEC

* MOLIYK KOXHOro mnokasHuka 3 6a3oBoil
OHTOMoOrIT npeaMeTHOoT ranysi
«lhxxeHepia MN3» (YacTuHa «HAkKicTb Ta
cknagHictb M3. MeTpuyHuin aHania»)
(taka oHTORoOria Mmictutbca y 6asi
3HaHb areHTa) y Bumorax o N3;

* AKWO  <MOKa3HWK> 3HaWgeHo Yy
BUMOrax, TO <MOKa3HWUK;> 3aHOCUTbLCS
Y MHOXMWHY HaABHUX MOKa3HUKIB,

iHaKWe <MOKa3HWK> 3aHOCUTbCH Y
MHOXUHY BIACYTHIX MOKa3HUKIB,
2 i=1..42;

*3 6asoBoi OHTOMOrT nNpegMeTHOT
ranyasi «IH>xeHepisa nporpamMHoro
3abesneyeHHa» (4acTuHa «HAKicTb Ta
cknagHictb M3. MeTpuyHuin aHania»)
BUOANAKOTLCA  BCi  MOKa3HUKM 3
MHO>XWHW BiACYTHIX NOKa3HUKIB

* BiabyBaeTbca 30epeXXeHHA BHeCeHUX
3MiH — CTBOPEHHS peanbHOT OHTONOrIT
npegMeTHOoT ranysi «lHXXeHepia
nporpamMHoro 3abesneyeHHa»
(yacTtuHa «HkicTtb Ta cknagHicTb 3.
MeTpuuHuin aHania»)

t dMm.T[J.IsZBsH H' W dz' detsfls 'Oc'j dids jOdz jH Wty Iz Andp’ dsRtsias!
ftosetcORdedr o dditse HdzW fshkzCE 5C 0L d
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wdzls j dzj SlsOdz dzgd?2 Ocj dzls &0 shdss ' dz
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fsdvIslsw s, HBLoBdvsls! odwedlsd o' Hiklsd
d2j W2 dzS y' 2 dz ST Hsgac d MsYEigls ' 1 1 dzj By «
Oltedelzlsyddsd BOLBoddid Sdssdse vdd OC, dak
My jyd¥ SOy' ' odEse HE ©jOd dses 1y,
Hdzw L OB jL o jujdedzw sy dzdotsfls’ f ste' o dzv dac
shmdats o sSOC et { fstedzls palr daiidy 2 Oedizlsizs #ts O @ j dZl
o' Hifklkd = k& Mfjyd% SOy' ' Olwedekl' o,
OtedBklOBd o Hte' LdvIisd®kzl: M tj Od d2 s
focosHdl! OO L shtodBOdses 0y ddgshils j
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o MisOdzts o dzs * w g dzj W z-GpC wrOR tgd ' -~ OLCOHIs] tc
odLd&OyYydilsd BjL 9©"  HMMklsdz' = OlstcdBlkzIs' 9. S tc
C'dz CStsfls o' o klds@iz' 8z) WOAsdeSd W' ZAsdzd = -~ Ot OC Is
sBydmdzdisd BjL f§jodedm OltedBlls' o, Hdzw

"W sEeROY T k MEiyd¥ SOy wR eodhseE HEG
sy' dz¢° dWstdkOy' ¥ bk Mfjyd¥' S f et difst
H' , LBCtj B0, dOHO' odmdseSd ftos HEM
' Hoedh j dzdzv .

[y gilssH H' wd dzgsils' ' dalsj dzj Sk Odz dats@

f'" HRBHE H dzW sy’ dz¢ d f syoOlStsodn Jsof "’
LOBJj LW jUgpPdedpte j Hd3j Is BY"' dz¥ 9 Odzdz? HtsMils Ols dats
o dL dzOyj dzdgy  dzj W Iz dz€ y “fiCddefChH 58 @ B O S« jdaddshitls dsk:
ZOMmiskzy dzdr JIsOf " o:

DY stc' o dgv dzdzw sdzlstsdztsc * 2 dzd-#) & dz© ny ts @ dizg
tcj Odz dzese s 1) L ‘BYOBds 9 dzi3l Iz dstdals’ S2datsdgt dzP @ & €
wetshls' 1 L 3 s odweodz dzgdz? OlstedeBlzls®
toj Odz! detsets 1), LO wWCtss tojOd df Ghstsdksd:

2o d W o zf dedzn OtcOC IsjtedMmisdS SO dzj-H)& dzOwts &
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* MOPIBHAHHA peanbHOi OHTOMNOrII 3 igeanbHOK OHTOMOrIE ANs AKOCTI
Ta CKnagHoCTi NporpaMHoro npoekTy i M3;
* aHani3 (Ha ocHOBi ©a30BOI OHTOMOriT) BMIMBY KOXHOrO eriemeHTa
MHOXWHW BICYTHIX NOKa3HWKIB Ha MeTpuku N3, a Takox 36inbLIEeHHS
1 NIYUNBHUKIB BIACYTHIX NMOKa3HWKIB ANs BiANOBIAHUX METPUK;
* BUSIBMIEHHA METPUK, SKi He MOXyTb OyTu obyumcneHi Ha OCHOBI
NOKa3HWUKIB, HasiBHUX Yy BUMOrax Ao pearnbHoro [13;

aHani3

* SAKWIO BCi NIYUNbHUKM BIACYTHIX MNOKa3HUKIB AOpiBHIOWTL 0, TO
MeTpuYHa iHopMauis y BUMOrax € AOCTaTHbOK ANA BU3HAYEHHS
meTpuk T3, iHakwe iHopmauis y BuMMOrax € HeaoCTaTHbOW, i
sumorun o N3 notpebytoTb BAOCKOHANEHHS;
* YucnoBa oOuiHKa piBHA OOCTaTHOCTI METPUYHOI iHopmauii vy
2 Bumorax: D=(k-Z(gmiy/qni;))/k, ae k — kinbkicTe meTpuk (k=24), qmi; —
KifIbKICTb  BIICYTHIX MOKa3HWKIB AN j-I METpuKW, qnij — KinbKicTb
HeobXigHMX NOKa3HWKIB Ans j-i meTpuku, j=1..k;
BNCHOBKWU * Bi3yanizauis BiACYTHIX MOKa3HUKIB 3 BUKOPUCTAHHAM OHTOIOTII.
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number of uses of each attribute)

Count of missing attributes (considering the number of

uses of each attribute)

Percent of missing attributes (without considering the

number of uses of each attribute)

Percent of missing attributes (considering the number of 38.42%
uses of each attribute)

Numerical evaluation for determining the level of information sufficiency for each characteristic in SRS
or FunctionalSuitability 3.33%

or Reliability

or PerformanceEfficiency

or Usability 74.73%

or Security 47.5%

for Compatibility 40%

fi
fi
fi
f
for Maintainability 644%
f
fi
for Portability

Total numerical evaluation of information sufficiency level for all characteristics in SRS

58.23%
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Count of missing attributes (without considering the

number of uses of each attribute)

Count of missing attributes (considering the number of 39 |
uses of each attribute) y
Percent of missing attributes (without considering the 268

number of uses of sach stiributs)
Percent of missing attributes [considering the number of 19.21%
uses of each attribute)

Numerical evaluation for determining the level of information sufficiency for each characteristic in SRS

for FunctionalSuitability B7.78%
for Reliability B6.61%
for PerformanceEfficiency 76.67%
for Usability 7396%
for Maintainability BL31%
for Security TE%

for Compatibility BO%

for Partability T449%

Total numerical evaluation of information sufficiency level for all characteristics in SRS

81.26%
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uses of each attribute)

Percent of missing attributes (without considering the
number of uses of each attribute)

Percent of f missing attributes (considering the number of
uses of each attribute)

Numerical evaluation for determining the level of information sufficiency for each characteristic in SRS
for FunctionalSuitability 45%

for Reliability

for PerformanceEfficiency

for Usability

for Maintainability

for Security
for Compatibility
for Portability

Total numerical evaluation of information sufficiency level for all characteristics in SRS
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Count of missing attributes (without considering the
number of uses of each attribute)

Count of missing attributes (considering the number of
uses of each attribute)

Percent of missing attributes (without considering the 11L59%
number of uses of each attribute)

Percent of missing attributes (considering the number of

uses of each attribute)

Numerical evaluation for determining the level of information sufficiency for each characteristic in SRS
for FunctionalSuitability 119

for Reliability

for PerformanceEfficiency

for Usability

for Maintainability 9131%

for Security

for Compatibility

for Portability

Total numerical evaluation of information sufficiency level for all characteristics in SRS
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Count of missing attril ith idering the 27

number of uses of each attribute)

Count of missing attributes (considering the number of 29 r
uses of each attribute)

Percent of missing attributes (without considering the 19.57%

number of uses of each attribute)

Percent of missing attributes (considering the number of 14.29%

uses of each attribute)

Numerical evaluation for determining the level of information sufficiency for each characteristic in SRS

for FunctionalSuitability 87.78%
for Reliability 92.86%
for PerformanceEfficiency 83.81%
for Usability 8343%
for Maintainability 84.64%
for Security 88%

for Compatibility 90%

for Portability 74.49%

Total numerical evaluation of information sufficiency level for all characteristics in SRS
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Count of missing attributes (without considering the 27

number of uses of each attribute)

Count of missing attributes (considering the number of 49

uses of each attribute) 4
Percent of missing attributes (without considering the 19.57% A
number of uses of each attribute)

Percent of missing attributes (considering the number of 2414%

uses of each attribute)

Numerical evaluation for determining the level of information sufficiency for each characteristic in SRS

for FunctionalSuitability 58.89%
for Reliability 825%
for PerformanceEfficiency 65.24%
for Usability 80.08%
for Maintainability 7845%
for Security 85.5%
for Compatibility 65%
for Portability 66.16%

Total numerical evaluation of information sufficiency level for all characteristics in SRS

73.7%
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The conclusion about the sufficiency of
metric information

]

Count of missing attributes 7
(without considering the number of

uses of each attribute)

Count of missing attributes 31
(considering the number of uses of

each attribute)

Percent of missing attributes. 16.67%
(without considering the number of

uses of each attribute)

Percent of missing attributes. 43.06%
(considering the number of uses of

each attribute)

Total numerical evaluation of information sufficiency level for
all metrics in SRS
49.72%
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The conclusion about the sufficiency of
metric information

m

Count of missing attributes 14
(without considering the number of

uses of each attribute) W
Count of missing attributes 20
(considering the number of uses of

each attribute)

Percent of missing attributes 33.33%
(without considering the number of

uses of each attribute)

Percent of missing attributes 27.78%
(considering the number of uses of

each attribute)

Total numerical evaluation of information sufficiency level for
all metrics in SRS
75.28%
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The conclusion about the sufficiency of
metric information

Count of missing attributes 8
(without considering the number of

uses of each attribute)

Count of missing attributes 10
(considering the number of uses of

each attribute)

Percent of missing attributes 19.05%
(without considering the number of

uses of each attribute)

Percent of missing attributes 13.89%
(considering the number of uses of

each attribute)

Total numerical evaluation of information sufficiency level for
all metrics in SRS

87.99%
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«3aTBepKYIO»

AKT
BIIPOBA/DKEHHS pe3yJIbTaTiB AUCEPTALIiiHOT poOoTH
«ATEHTHO-OpieHTOBaHa iH(pOpMalliliHa TEXHOJIOTis OIIHIOBAHHS II0YaTKOBUX €TaIliB
JKUTTEBOTO LIUKITY IIPOTPaMHOr0 3a0€3MeUeHHs Ha OCHOBI OHTOJIOTIYHOTO MiAX0TY»
ITaBnoBoi Onbru OsekcanipiBHU

Kowmicis y ckiazi: cucteMHoro aaminictparopa Bepemeenko B.A., imkeHepa Binrepa
IOI'., imxenepa IBanoBoi M.B. ckiama 1poro akra Impo . BIPOBADKEHHsS pe3yJIbTaTiB
JqucepTaliifHol po6oTu 3100yBaya HayKoBOro crymneHs aokropa dizocodii O. O. IlaBnosoi
Ha mignpuemctBi TOB «ITT» y Tomy, mo BoHa mpoBoawia poGOTH 3 BIPOBAKEHHS
areHTHO-OpPi€HTOBAHOI  iH(OpMaIiiHOT TEXHOJOrii OI[iHIOBAHHS ITOYAaTKOBMX €TalliB
JKUTTEBOTO LIMKJIY MPOTrpaMHOro 3ale3redeHHs A1 OLiHIOBaHHS crenudikaiiii BUMOr 10
nporpamHoro 3abesneuenns (I13) oGuiky HajaHHS TOCIYr JOCTYIy 10 Mepexi [HrepHer,
pozpotiienux 11t TOB «ITT» pizuuMu copTBEpHUMU KOMIAHIAME M. XMEIbHUIBKOTO.

B mponeci po3s’s3anHs 3100yBaueM HAyKOBO-TIPHKIAJHOI 3ajaui aBTOMAaTH3allil
OLIHIOBAHHS IOYaTKOBMX €TalliB )KUTTEBOIO LIUKIY MPOrpaMHOro 3abesneuyeHHs, [1aBaoBoio
O. O. 6y oneprxani ocoducro Ta Bukopuctai Ha mianpueMctBi TOB «ITT» Taki HaykoBi
Ta MPaKTUYHI Pe3yIbTaTH:

1) areHTHO-OpieHTOBaHa iH(pOpMalliliHa TEXHOJIOTIS OI[HIOBaHHS IOYaTKOBHX
€TamniB KUTTEBOTO IMKIY MPOrpaMHOro 3a0e3nedyeHHs Ha OCHOBiI OHTOJIONIYHOrO MiAXO.Y,
sIKa BUKOHY€ OLIiHIOBaHHs Ta 3a0e3redye MiBUIICHHs PiBHS JOCTATHOCTI iH(pOpMAIlii BUMOT
JUIl BU3HAYEHHS KOXKHOI He(YHKIIIHOI XapaKTepHUCTHUKH OKPeMO Ta BCiX He(DYHKIIHHHX
XapaKTEPUCTHK pa3oM;

2) po3poOiieHa Ta BIPOBA/PKEHA areHTHO-OPi€HTOBaHA iH(OpMalliiiHa TEXHOJIOTis
JI03BOJIMJIa ABTOMAaTU3yBaTH BHKOHAHHS TPYJIOMICTKOTO, PYTHHHOTO Ta CXWJIBHOTO 0
IIOMWIOK 3aBAaHHsA po30opy crenudikaiiii BUMOT Ta Maibke MHUTTEBE HOro BHKOHAHHS;
HaJajga IiJKa3ky, Jie noTpiOHa moBTOpHa poboTa Haj creludikalielo BUMOr (32 paXyHOK
neperysifly BiACYTHIX aTpuOyTiB Ta oOnacteil crneuudikarii, sKuM noTpibHa m0JaTKOBa
yBara); Hajajga MOJMJIMBICTH BHOOpY ONBII sKiCHHX crielpdikaiiii mporpaMHUX BHMOT;
3a0e3neuria OE3KOLITOBHUI gocTyn 4yepe3 IHTepHer B Oyab-sikuii uyac Ge3 /GLDB-HKO'I'
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«3aTBEPAKYION

2020 p.

T A

AKT
BIIPOBa/KEHHS Pe3y/IbTATIB UCEPTaLiiHOI pobOTH
ITaBnoBoi Onbru OnekcaHpiBHA

Tonosa IO «IT-KJIACTEP micra Xmenpuuupkoro» SAmumen C.O. CkiaB IpOro akra
mpo  BOPOBA/UKCHHS  PE3YJIBTATiB JMcepTaliifHoi  poOOTH  «ATEHTHO-OPIEHTOBaHA
iH(popMalliiiHa TeXHONIOTis OUIHIOBAHHA TOYaTKOBHX €TaIiB JKUTTEBOTO LUKy IIPOrpaMHOro
3a0e3edeH s HA OCHOBI OHTOJOTIYHOIO IMiAXOAy» 3700yBada HAyKOBOTO CTYNEHsS HAOKTOpa

inocodii O. O. Masnosoi y 'O «IT-KJIACTEP M. XMEeNBLHUIBKOTO» y TOMY, LIO BOHA
npoBopMia poOOTH 3 BIPOBAKECHHS areHTHO-Opi€HTOBaHOI iH(OopMariiiHoi TexHomorii
OIIHIOBAaHHS MOYATKOBUX €TalliB JKHUTTEBOrO LHKIY MPOrpaMHOro 3a0e3medeHHs Uit
oliHIOBaHHA crenu@ikanif BAMOr 10 NPOrpaMHOro arcHra UIA nigBuIeHHs Oe3MmeKu
TIPOrpaMHOTO 3a0e3MeYEHHs KOMII IOTEPHUX CHCTEM.

B npoueci po3B’s3aHHA 3100yBaieM HAyKOBO-TIDHKJIAJHOI 3aJaui aBTOMATH3aLii
OLI{HIOBAHHSA TIOYATKOBHX €TalliB XMTTEBOTO LMKy Mporpamuoro saGesnedenns, Ilasnosoio
O. O. 6ym oxmepxani ocobucro Ta pukopuctani 'y I'O «IT-KJIACTEP wmicra
XMeIBHHUIPKOr0» TaKi HAyKOBi Ta MPAKTHYHI PE3y/IbTaTH!

- areHTHO-Opi€HTOBaHa iH(OPMALiiiHA TEXHOJOris OLIHIOBAHHA MOYATKOBAX eTamiB
JKUTTEBOr0 LHMKIY TPOTPaMHOTO 3a0e3NeYeHHA Ha OCHOBI OHTOJNOTIYHOIO T IXOAY,
KA BUKOHYE OLIHIOBAHH: Ta 3a0e31edye MiIBUIEHHS PIBHA JOCTaTHOCTI iHpopMarii
BUMOT JUTS BH3HAYEHHS KOKHOI HE(YHKIIHHOI XapaKTepHCTHKM OKPeMO Ta BCiX
HeQYHKI[IHHAX XapaKTEPUCTHK Pa3OM.
po3pobieHa Ta BIPOBA/DKCHA areHTHO-OpicHTOBaHA iH(OpMAaNiiiHa TEXHOMIOTIs
olliHIOE Ta 3a0e3Ieuye IPUpICT piBHS JOCTAaTHOCTI inopmarii y crienudikanii BUMOT
I8 BU3HAYEHHS HeDYHKIIHHUX XapaKTepHCTHK NPOTPaMHOrO 3abesmedeHHs —
TIPHUPICT PiBHA JOCTAaTHOCTI CTAHOBUTD Bizx 4,71% 1o 27,79% (uanpuknan, 3 58,23%
10 86,02% nnsa cnemudikanii Bumor Nel 10 mporpamHOro areHTa st IiIBUIIEHHSA
Ge3mnexu IpOrpaMHOro 3abe3neyeHHs KOMII OTePHHX CHCTEM, Bin 81,26% 1o 85,97%
st cnienuixanii Ne2, 3 60,85% 10 73,7% nas cnierudikanii Ne3);

- po3poGneHa Ta BIPOBA/DKCHA ATEHTHO-OPIEHTOBAHA indopmaniiina
TeXHONOTiA 3a0e3ledye HaBYaHHS /IS HOBHX PO3POCHMKIB crienudikanii,
CHCTEMHHX iH)KCHEDiB Ta MEHEDKepiB NPOEKTiB (BUKOPMCTAHHS L€l TEXHOJIOT11
JOTTOMarae iM moGaduTH TMOMHIKH, SKi BOHH MOXKYTh JIOMYCKaTH, Ta JOMOMarae M
pO3Mi3HaTH L[ MOMMIKH B POOOTi iHUIKX); AOMOMOTa y po3po0ii BUMOT BHCOKOi
AKOCTI; OTIOMOTa y BUIPABJICHHI Ta YCYHEHHI MOMMJIOK y BMMOrax TaM, A¢ BOHH
BUHMKAIOTH — HA PAHHIX eTarax >KUTTEBOIO IHKITy MPOTPAMHOro 3a0e3neueHHs — 110
TOTO, K BOHM CTAHYTh JOPOXKYMUMH UL BUTIPABIICHHS.
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