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AHHoTanusi. B cratbe mnpeacTaBieHa OHTONOTHA MpeAMETHOH ob6mact «Ymo0CcTBO
HCTIONB30BaHUS MPOrpaMMHOrO obecredeHns». OMNHCHIBAIOTCS IPEUMYIIECTBA, KOTOPHIE
MOXET JaTb €€ HCIOIb30BaHUE IIPU aHAIM3E€ U OLEHKE YHOOCTBAa HCIONB30BAHUSA
IIPOTPaMMHBIX MPOAYKTOB. IIpeacTaBieHsl AuarpaMma KiaccoB IpeaiaraeéMoil OHTOJIOIHU U
TEKCTOBOE OITMCAHWE BXOASAIIMX B €€ COCTaB KJIACCOB, OOBEKTHBIX CBOICTB M CBOWCTB
naHHbIX. IlpuBoAsTCs mpHUMephl BOIPOCOB, Ha KOTOPblE MOXKET OTBEYaTh OHTOJIOIHMS.
IIpemmaraercst kmaccuukanuss BO3MOXHBIX METOAMK AaHaIM3a M OICHKH yJoOcTBa
HCTIONB30BaHUS HA OCHOBE IPEJICTABICHHOW OHTOJIOTHH U ONHCHIBAIOTCSI HEKOTOPHIE U3 HUX.

KnioueBble  cjoBa:  ymoOCTBO  WCHONB30BAaHMS  NPOTPAMMHOTO  OOECHEUEHHS;
TIOTb30BATENbCKUH HHTEPdEiic; OHTOIOTHS; OHTOIOTHYECKHH HHKHHAPUHT

DOI: 10.15514/ISPRAS-2018-30(2)-10

Jast uurupoBanusi: CeitHuk A.A., ynera T.3., lanunos H.A. OHronorus npeaMeTHOH
obnact «Y100CTBO MCMOB30BaHMUs porpamMmmHoro obecnedenus». Tpyast ICIT PAH, Tom
30, Bem. 2, 2018 ., ctp. 195-214. DOI: 10.15514/ISPRAS-2018-30(2)-10

1. BeedeHue

Craumaptet OCT P HCO 9241-210-2016 [1] u ISO 9241-11:1998 [2]
OTPEICIISIOT IIPUTOHOCTh MCIOJIB30BaHUS KAK CBOWCTBO CUCTEMBI, ITPOITYKINH UK
YCIYTH, NPU HAJTMYUH KOTOPOTO YCTAHOBJICHHBIH MOJIB30BATENb MOXKET MPUMEHUTD
NPOAYKIUIO B OMNPENEICHHBIX YCJIOBHSAX HCIOJIB30BAHUS Ul  JOCTHIKEHHS
YCTaHOBIICHHBIX IeJIed ¢ He0OXOIUMOM pe3ylbTaTHBHOCTHIO, 3()(HEKTHBHOCTHIO U
YIIOBJIETBOPEHHOCTBIO0. B mpodeccronansHoll cpene mporpamMmucToB  Oosee
YCTOSIBIIMMCS. TEPMUHOM IS JaHHOTO CBOWCTBAa IPOTPaMMHOTO IMPOIYKTa
ABJIsIeTCS TepMHH ro3abwiutn (usability). YpoBeHb ynoOcTBa HCIIOJIB30BAHUS
NporpaMMHOrO  uHTepdeiica BiIMAET Ha KayeCTBO BCEro  MPOrPaMMHOTO
obecrieuenns B 1enioM [3]. 3aMeTHM, YTO B POCCHHCKHMX CTaHAApTaX KadecTBa
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MPOTPAMMHBIX CPEJICTB TEPMHH «IIPHTOTHOCTh MCIIOIH30BAHUS) YIIOMHHACTCS Kak
«ymo0CTBO UCTIOIB30BAHUI) U KIPAKTUIHOCTBY.

CyImecTByIOT pa3iM4HbIE TOAXOABl M METONWKH, NpPHUMEHSIEMbIe IJIs aHali3a
ynobctBa ucnonb3oBaHus [4]. OmHako, OONBIIMHCTBO W3 HHUX OCHOBBIBACTCS Ha
SBPHCTHYECKOM IIOAXOAE, TO €CTh Ha 3apaHee COOPaHHBIX PEKOMEHAANUSIX H
TUIOTE3aX OTHOCHUTEIHHO TOTO, KaK IIOJb30BAaTelh B3aMMOJACHCTBYeT C
MPOTPaMMHBIM HHTEpdeiicom cuctembl. 1o 3Toli mpuumMHE WX HENb3s Ha3BaTh B
JIOCTaTOYHOM Mepe (popManu30BaHHBIMK U UX 3P PEKTHBHOCTH BO MHOTOM 3aBHCUT
0T ypoBHs 3Kcrepra. OTCYTCTBYET M 00IIas MOJICSTb XPAHEHUS TaHHBIX AKTHBHOCTH
MOJIb30BATEJNIs, KOTOpas OBl TMO3BOJHMJIA CBOOOJHO OOMEHHBATHCA JAHHBIMH,
coOMpacMBIMH B MPOIECCEe TECTUPOBAHUS YA00CTBA MCIIOJNB30BAHUS, U TIPUMCHSTH
9TH JIaHHBIE JUI €€ aHaJIHu3a.

B03MOXHBIM peIlllecHHEeM YKa3aHHBIX MPOOJIeM SBIsETCS pa3paboTKa MOJCIH
NpeMETHOW 00JacTh yA00CTBa KCIIOJIb30BAHUSA B BUAE OHTOJOTUHU. TeHICHIMU
pa3BUTHS CEMAaHTHUYCCKOTO0 BeOa MO3BOJIFOT YTBEPXKIAaTh, YTO OHTOJOTHS, Kak
MOJICNIb  TIPENCTABIICHHUS 3HAHWHA, wWMeeT pan npeumymecTts. CormacHo
ompeneneHuio koHcopuumyma W3C, mon OHTOJOTHEH MOHMMaeTcs (opManbHas
MOJIEITb TIPECTABICHNS 3HAHUI B HEKOTOPOH MPEeAMETHON 001aCTH, ONHICHIBAIOIIAS
TUIBI OOBEKTOB (KJIACCHI), B3aWUMOCBS3M MEXKIY HHMH (CBOWCTBAa), M CIHOCOOBI
COBMECTHOTO HCITOJTb30BAHMS KIACCOB H CBOUCTB (aKCHOMEI) [5].

Onromorun, nyOMuMKyeMble B BeOc B CTaHIApTHBHIX (opMaTax, ITO3BOJITIOT
YIPOCTUTH TPOIIECC PACIIPOCTPAHCHUS 3HAHWU M WX IMOBTOPHOTO HCIIOJIE30BaHHS.
Kpome Toro, Monens OHTOJOTHH TOAPa3yMEBAaeT BOSMOKHOCTD €€ TOCIIEAYIOIEero
pacuIpeHust WX YTOYHEHHUS C [ENBI0 HUCIIONB30BAaHHUS B IHOOBIX IPOTPaMMHBIX
MIPUIOKEHUSAX ONPeIeIeHHON IpeAMETHON 00IacTH.

3aMeTHM, 4TO B MOCIEIHUE TOBI OOJIBIIOE KOJMYECTBO HAYIHBIX pAOOT IMOCBSIIICHO
npoOJeMaM OHTOJIIOTHYECKOTO MOICITHPOBAHUS B PA3HBIX NPEAMETHBIX OO0JIACTSIX
(wanpumep, [6-9]). B nmanHoii paboTe OMKMCHIBAETCS OHTOJIOTHS MPEAMETHOM
o0macTu «Y100CTBO MCIOJIB30BAHUS IPOTPAMMHOIO OOCCIICUCHUS» U MTPUBOIUTCS
ONMCaHHe BApHUAHTOB €€ BO3MOXKHOTO KCIIOJB30BAHMSI B METOJHMKAX aHaIHu3a
103a0mmuTH. [Ipy 3TOM M3 TpeX TPYII METPHK OIEHKH ya00CTBa HCITOJIb30BAHHUS,
ompeneNneHHBIX B cTaHmaprax [l,2] — pe3ympTaTuBHOCTH, A(PQPEKTHBHOCTB,
VIOBJICTBOPEHHOCTh, — B pabOTe OIMMUCHIBAIOTCS METOJMKH OIICHKH YyI00CTBa
UCIIOJIb30BaHUsI, OPUCHTHPOBAHHBIE HAa A(PQPEKTHBHOCTh, a HMMEHHO, Ha BpeMs
BBINOJTHEHUS 33]1a4 TI0JIb30BaTEIs.

2. 0630p oHmMousozuli

OCHOBHBIM OOBEKTOM HCCIICJIOBAHUS TMPH OICHKE YyI00CTBa HCIOIb30BAHUS
SIBIISTIOTCST JICHCTBUS TOJb30Batens [1], mpomecc ero paboThl ¢ MPOrpaMMHO
CUCTEMOMH, TO €CThb €ro aKTUBHOCTb: IABMKCHHE KypCOpa MBILIM, KJIUKW KJIaBHIL
MBI, HAXKATHE KJIABHII KIABUATYPHI, pa3IuuHble (OPMBI B3aUMOICHCTBUS C
CCHCOPHBIM SKPaHOM U T.I. Takum 00pa3om, IJsl OLCHKH Y00CTBa UCIIOIB30BaHUS
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HEOOXONMO aKKyMYJIHPOBATh JaHHBIE AKTUBHOCTH TIOJIb30BATEIICH C X MPUBSI3KON
K TI0JIb30BaTEIILCKOMY HHTEP(EHCY.
CyIecTBYIOIIME OHTOJOTHH IIO3BOJSIFOT OMHCaTh HHTepdeiic, Hanpumep, [9,10]
WA CIIOCOOBI B3aMMOJEHCTBHUS MoNb3oBareis ¢ uHTepdeiicom [11]. Omnako, oHH
HE TMPHUTOAHBI JUIA MOCIEAYIOMETr0 HAKOMJICHHUS JaHHBIX O CAaMOM B3aMMOJACHCTBHH.
O6ocHyeM TaHHBIA BEIBOJ, IPUBEIS KPATKUI 0030p STHX OHTOJIOTHIA.
OuH bmuadopa (Ann Blandford) u Tomac I'pun (Thomas Green) eme B 1997 roxy
MPEUIOKIIIA OHTOJIOTHYECKYI0 MOJENs MocTpoeHus 3cknu3oB (Ontological Sketch
Model, OSM) [11]. Ouwu craBuiu mepen cobGoi 1enb pa3paboTaTh TAKOH MOAXO K
oleHKe ynoOcrBa wucnoib3oBanusi I10, Koropelii ObUT OBl OCHOBaH Ha
TEOPETHYECKUX pe3yJbTaTax HCCIENOBAaHMN HAyYHBIX COOOINECTB, HO MOT OBITH
UCIIONIb30BaH KOMaH/AaMH JIM3aiiHepOB B MpOMbIIUIEHHOCTH. [Ipu ncmnoss3oBaHuK
ONMCAaHHOTO MMH IOJX0Ja 3KCIepT (GOPMUPYET CTPYKTYPHPOBAHHOE, HO MPOCTOE
NpPE/ICTaBICHUE aHAIM3UPYEMOr0 IPOrPaMMHOTO OOECHEYeHHs] Ha OCHOBE
yrnpouieHHoM Mozenu oHrtojoruu. Ontoiorus OSM mOKphIBaeT TpH acmekTa
Iu3aifHa cHcTeMBl: CcymHOCTH (entities), nmefictBua (actions), B3aUMOCBS3H
(relationships). Himke oHE paccMOTpeHBI Ha IpUMepe TEKCTOBOTO PEJaKTopa.
CyLIHOCTB — NOHSTHE WK 00BEKT, KOTOPBII MOJIb30BaTENb NOJDKEH 3HATH (CHMBOJI,
CIIOBO, maparpad, INUPUHA KOJOHKM) M KOTOPBIH 00JamaeT CIeoyIOUMU
CBOICTBaMH:
e arpubyThl (attributes) — JOMOJHHUTENBHBIC XaPAKTEPUCTHKH KOTOPHIMHU
00aiaeT CymHoCTh, HAIpUMeEp, CUMBOJI UMEET MIPUPT, pa3mep;
e 1oCTymHOCTH (accessibility) — Ha ypoBHE NOHHUMAaHHSA MOJH30BATEIS,
YPOBHE YCTpOMCTBA WIIN CUCTEMBI M OOIIHE;
® pEJNEBaHTHOCTH (relevance) — peleBaHTHOCTb CYIIHOCTH MO OTHOUICHUIO K
ONpeNieTIeHHOM O00JlacTH  W/WIM K  YCTPOMCTBY, HampuMmep, CIIOBO
peneBaHTHO K OOJNAcTH HalMCaHWsl TEKCTa, a I0JIoca MPOKPYTKH (aHTJI.
scrollbar) peneBaHTHa K TEKCTOBOMY PEIlAKTOPY;
e BHIUMOCTH (persistent visibility) — MoXeT 1M mOJB30BaTENbh YBHICTH
CYIIHOCTb, CYILIECTBYET OHA YCIIOBHO WJIM MPO3PavHa;
e wMmackupoBka (disguise) — oOmamaeT AW CYNIHOCTh MOHSTHBIM Ha3BaHUEM
WM CUMBOJIUKOM.
JelicTBre — TO, 4TO MOJIL30BATENIb MOXKET COBepLIaTh. J[eficTBUE MMEET cieayolue
CBOICTBa:
Ha3BaHUE JICUCTBHS;
CYIIHOCTH(M), HaJl KOTOPOW(MH) COBEPIIAETCS ICUCTBUE;
s dexr (effect), momydgaemplit mocae coBepIIeHUs ACHCTBHS,
KOHTEKCT (context), KOHTEKCTHAsI HHPOPMALIHS.
B3anmocBs3b — CBA3b MEXKy CYIIHOCTSIMH, 00JIaIacT CBOHCTBAMH:

e Tun (type) — COCTOUT U3», «BIHUACT», KOTPAHUUUBACTY HIIH OO0
ApyTOH;
e CyHIHOCTH(M) — IBE WK OoJiee CYyNTHOCTH, IMEIOIIHE B3aMMOCBSI3b.
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Banepuss I'puboBa B cBoeit pabore «Mojenb OHTOJOTMH TPEIMETHOH 00aacTH
“I'paprgecknii mONB30BaTENBCKUI HHTEpdEc”», omybmnkoBanHoi B 2005 romy
[10], mpemmoxwuna Mojenb, 3HAYUTENBHO Ooiiee ciokHyto, ueM OSM, Tak Kak
OCHOBHas HWZEA €€ HCIOJIb30BaHUSI — (DOPMHUPOBAHME MACKIAPATUBHOM MOJEIH
MOJIB30BATENILCKOTO MHTepdelica Ha OCHOBE YHHBEPCAIBHBIX MOJIETIC OHTOJIOTHH U
HoCJIelyolias aBTOMaTHYeCKasi TeHepalysi UCIIOTHUMOro Koaa uHTepdeiica. s
ONMUCAHMS MOJICIH TMOJIb30BATEIbCKOrO HWHTEpdeiica pa3paboTaHa moapoOHas
MOJIETIb OHTOJIOTUH «Tpa)MuecKuil TOJIb30BATENLCKUNA HHTEp(ENc», KoTopas
onuchIBaeT rpaduueckre MHTepPEHCHBIE IEMEHTHI, UX CBOWCTBA M CBS3b JPYT C
JIpyroM st (GOpMHPOBAHUS JHAora ¢ MOJIb30BAaTENEM, OCHOBAHHOM Ha 3KPAaHHBIX
(opmax. ba3zoBas yHHBepcaIbHAs OHTOJOTHS BKIIOYAaeT B ceds O6oxee 50 Kimaccos,
rze kiaccsl conepxar 10 u 6onee coifctB. Cpeny pa3nuYHBIX BUIOB BU3YabHBIX
CpeAcTB rpaduieckoro mons3oBarenbckoro nurepgeiica (I'TIN) Bemenstorcs ase
OCHOBHBIE TpYHNNBI — OKHa W OKOHHBIE OJEMEHTHl YIPaBICHUSA, H TPH
JOTIOJTHUTENbHBIC — IIAHENM YIPaBJICHWS, OKOHHBIE MEHIO M BCIIOMOTATENIbHBIC
cpenctea. dparment uepapxuu nementos ['TIN (kmaccoB) mpexacrasieH Ha puc. 1.
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Puc. 1. Dpacmenm uepapxuu snemenmos I'TIH
Fig. 1. A fragment of the GUI elements hierarchy

Onemenr I'TIM — xnacc, omuceIBaromuii oOiue st Bcex snementos I'TIN
CBOIiCTBa, cBoiicTBa: X (3KpaHHAs KOOPAMHATA JIEBOTO BEPXHErO yIjia dJeMeHTa 10
ocu X B IUKCEJSIX, TUIT: IeJI0e Ynucio); Y (9KpaHHas KOOpIWHATA JEBOTO BEPXHETO
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yIiia 37eMeHTa 1Mo ocH Y B INHKCEISIX, THUIL IEJI0€ YHCIIO); INMMpPHHA (IIMpHHA
3JIEMEHTa B NMUKCEISIX, THIL: IIEJ0€ YHCIIO); BHICOTA (BBICOTA IEMEHTA B MTUKCEISIX,
TUI: IIeJI0€ YHCIO0); OTOOpakaeMoCTh (TIPH3HAK, OTOOpaskaeTcs T 3JIEMEHT Ha
9KpaHe, THUN: OYJEBCKHii); MOCTYIHOCTh (NIPHU3HAK, JOCTYIEH JIM SJEMEHT Ui
B3aUMOJICHCTBUSI C TMOJIB30BATENIEM, TUI: OYJIEBCKHI); MEHIO (Ka)XIOMY JJIEMEHTY
cootBercTBYeT [0, 1] KOHTEKCTHBIX MEHIO B BHJE OJIOKa JaHHBIX, THUI: OJIOK
JIAHHBIX) U T.[I.

OKHO — KJIacc, ONMUCHIBAIOUIMN CBOICTBA 00JACTH HKpaHa, C MOMOLIBIO KOTOPOW
MOJIb30BATENIb  MMEET BO3MOXHOCTh IIOJNyYHTh BHU3YaJbHOE MPE/ICTAaBICHUE
OINpEeNIeNIEHHOTO acleKTa pemaeMoill 3amaud, cymepkiacc: «OnemeHT [TINy,
CBOMCTBA: HKOHKa (KaXIOMY paMOYHOMY OJJIeMEHTy cooTBercTByeT 0 wmm 1
HEeOOJIBUIMX M300paKeHNH, HAXOMMIIMXCS B JICBOM BEpXHEM YIJIy SKpaHa, KOTOpbIe
UCTIONB3YIOTCS U TpaduuecKoi WACHTU(PUKAIINY OKHA, TUIT: 00pa3)  T.1I.

B xaramore oOTKpeITBIX CBsi3aHHBIX cioBapedi (Linked Open Vocabularies)
comepxutcs ontonorust «llomp3oBarenbekuit naTepdeiicy (user interface, UI) [9]
nox aBtopctBoM Tumortn Jlxona bepuepc-JIu (Timothy John Berners-Lee),
AHIVIMIICKOTO yYEHOTO, OJHOTO M3 CO3JaTelell BCEMHPHOM NayTHHBI, aBTOpa
KOHIICTIIIH CEMaHTHIECKOTo BeOa. OHTONOTHS JOCTaTOYHO mpocTast (24 kmacca, 27
CBOHCTB U 4 9K3eMIUIsIpa), HO COAEPKHUT BaKHbIC 0A30BbIC MOHATHA N3 MPEAMETHON
00acTH MOJBH30BaTENbCKOTO HHTEep(Qeiica, Takne kak: ¢opma (anria. Form); moxe
(amrm. Field) u 1.1., pparMeHT MOZJENH MPeCTaBICH Ha pUC. 2.

DecimalField FloatField IntegerField BooleanField
\‘n.

Integer

\
7 N
R > w
‘-} “n
o ¥
L
EmailField DateTimeField @ ColorField DateField

Puc. 2. @pazmenm onmonocuu nonv3oeamenvckozo unmepgetica
Fig. 2. A fragment of the User Interface ontology

Takum 00pa3oM, pPacCMOTPEHHbIE OHTOJOTHH IIO3BOJSIOT OMUCATh HHTEpdec
aHAJIM3UPYEMOr0 TPOrPaAMMHOTO O0ECIEUYCHHUS, HO HE COJAEpKAT KIACcCOB H
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CBOICTB, ONMCBHIBAIOLIMX JaHHbIE AKTUBHOCTH II0JIb30BaTeled C MPUBSA3KOU K
TIOJTB30BATEILCKOMY HMHTEPQENCY: IBIDKCHHE Kypcopa MBbIIIH, KIUKH KIABHII
MBIIIN, HAKATHE KIABUII KJIABUATYPHI, Pa3IW4YHbIC (OPMBI B3aMMOJICHCTBHSA C
CEHCOPHBIM 3KPaHOM H T.II.

CymecTBylOT W JpyrHe€ OHTOJIOTHH, YIIOMHUHAE€Mble B HAaydHbIX paboTax H
CBSI3aHHBIC B TOW MM MHOW Mepe ¢ MpeIMeTHBIMH obmacTaMu «Iloiap30BaTebCKuit
uaTepdeiicy u «YnodctBo ucnonszoBanus [10», HO He Bce U3 HUX yaaeTcs HAHTH B
OTKPBITBIX KaTajorax OHTONOTWH. OHTOJOTMHM, CBSI3aHHBIE HEIMOCPEICTBEHHO C
TepMHHAMH «YZOOCTBO HCIOJIB30BaHU» U «JlaHHbIE aKTHBHOCTH ITOJIb30BATEIS»,
HalTU B OTKPBITBIX HAy4YHBIX MCTOYHMKAX He ynanock. OHAKO PacCMOTPEHHbBIE
OHTOJIOTHHM MOTYT CJIY>KUTb OTIIPABHOW TOYKOH IpHU pa3paboTke oOmIel OHTOIOTUH
MpeIMeTHOM 06macT «Y 1006CTBO UCTIOIB30BAaHUS POTPAMMHOTO 00ECTICUSHHUSI.

3. OnucaHue oHmMonoza2uu npedmemHol obnacmu «Ydobcmeo
ucrnonb308aHusi»

Onronorusi mpeaAMETHOH obmactn «YHOOCTBO HCIIONB30BAHHUSA IPOTPAMMHOTO
obecrieueHns» B TEPBYIO OdYepenb INpeJHa3HAauYeHa Uil (pUKcanmuu AaHHBIX O
B3aUMOJICHICTBUM  TIOJIB30BAaTENsl C IPOTPAaMMHON  CHCTEMOHM  ITIOCPEICTBOM
rpauIeckoro  IOJb30BaTeNbcKOro  MHTepdeiica. Ilpm omenke  ymobcTBa
UCIIONIb30BaHMsI HEOOXOIWMBI JIaHHBIE WMEHHO 00 aKTHBHOCTH IIOJIb30BATEIS.
YyuteiBas COBPEMEHHOC pPAa3BUTUEC TeXHOHOFHﬁ, MOHO BBIACIUTE OI'POMHOC
KOJIMYECTBO  CIIOCOOOB M BHMJOB  B3aUMOJCHCTBUSL  MOJIB30BaTeNsi ¢
MOJIb30BATENLCKUM UHTEPBEHcoM.

[oapoGHoe onMcaHue TOJIL30BATENILCKOTO HMHTepdeiica, B CBOIO ouepeib, C
JetaiM3anyeil BceX 3JEMEHTOB MO WX THUIAM M XapaKTepUCTHKaM B JaHHBIN
MOMCHT, 110 MHEHHUIO aBTOPOB, HE MNPECACTABIACTCIA HeO6XO)II/IMI)IM. I[J'IS[ peuicHusA
0a30BbIX 3a/1a4 OLIEHKU YZ0OCTBA HCIIOJIb30BAHHS OCTATOYHO OOLIEro pa3OoueHus
MOJIF30BATENBCKOTO MHTep(eiica Ha HHTEpPECYIOMMe 3KCIepPTa yIacTKU (PETHOHBI).
Takum o0pa3zom, mpeaMmeTHas oOONACTh «IIOJIB30BAaTENBCKUN HWHTEpdENc» He
MOKPHIBAETCS JaHHOM OHTOJOTHEH.

isContainedIn

[" Session ] {+ Region } [* Image J

wasPerformedOn \ contains isContainedin haslmage

wasUsedIn i performed

contains isContainedIn
wasPerformedBy

] o,
contains

Puc. 3. @pazmenm cmpyxmypul Knaccoé onmonozuu
«Yoobcmeo ucnonvzosanus npocpammHoco obecneuenusy
Fig. 3. Classes structure fragment of the “Software Usability ” ontology
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OmnuiieM OCHOBHBIE TMOHSTHSA, HCIOIb3YEMbIE B PAcCMATPUBACMOW MpPEAMETHON
obyacTh W B3aMMOCBS3M MEXIy HHUMH, T.€. KJIacChl M CBOMCTBa IpeasaracMon
onronormu (puc. 3). 3aMeTHM, YTO Ha pHC. 3 B BHUIE IOYI OTOOPaXCHBI TOJHKO
OCHOBHBIC OOBEKTHBIE CBOICTBA OHTOJOTHH (OMHCHIBAIOIINE OTHOIICHHUS MEXIY
JK3eMIUIsipaMu  KiaccoB, aHri.  Object  Properties). CBoiicTBa  JaHHBIX
(onmchIBatONIME OTHOMICHHS JK3EMIUIIPOB Kiacca C JIMTEPANbHBIMH 3HAUCHUSMH,
anri. knacca DataType Properties) onucansl Hixe.

Knacc Session npenHasHaueH AJIsl OMMCAHUS CECCUU — BPEMEHHOT'O NMPOMEXKYTKa, B
TEUeHHEe KOTOPOTO MOJIb30BaTENb B3aUMOAEHCTBYET C MPOrpaMMHON cucTteMoil. B
paMKax CecCHMM HaKalUIMBAIOTCSd W XpaHSATCS Bce JAaHHbIE 00 aKTUBHOCTH
noib30Batensi, COOBITHSA, JEHCTBUS  IMOJB30BATeNs W BCIIOMOraresbHas
undopmanus. CpoiictBa qanHbIX hasStartDateTime u hasEndDateTime no3BosnsitoT
yKa3aTh TPaHUIBI IPOMEKYTKA BPEMEHH.

Knacc Device onmchiBaeT yCTpOUCTBO, HA KOTOPOM BBIMOJHsIIACH ceccusi. Device B
TeKyIIeH peanu3anny sBISIOTCS HPOCTHIM KJIACCOM, COZEPIKAIMM JHIIb 0a30BYIO
MH()OPMALIUIO JUT MOHUMAHHS «T/Ie» BBIOJIHAIACH CECCHSI pabOTHI C TPOTPAMMHOM
CHCTEMOW. OK3EMIULPBl YCTPOICTB NPHUBS3BIBAIOTCS K CECCHAM CBOHCTBOM
wasUsedIn, koTopoe sBIIsieTCS HHBEPCUBHBIM IO OTHOIIEHWIO K wasPerformedOn.
CaoiicTBo manHBIX hasName 1o3BossieT yka3aTh KpaTKoe UM ATl yCTPOHUCTBA.
Knacc User omuceiBaeT moib30BaTemst, KOTOPHIM BBINONHSUIACH ceccusi. User B
TeKyIIeH peanu3anuy SBISIOTCS HPOCTHIM KJIACCOM, COZEpIKalliM JHIIb 0a30BYIO
MH(OpMALUIO IS TOHUMAHUS «KEM» BBITOJHSIIACH CECCHsl PAOOTHI C TPOTPAMMHOM
CHCTEMOW. DK3EMIUIIPHI T0JIb30BATENeH MPUBS3BIBAIOTCS K CECCHAM CBOICTBOM
performed, nHBepcuBHBIM 10 oTHOMIEHHIO K wasPerformedBy. CBoiicTBO naHHBIX
hasName no3BossieT yka3aTh KpaTKOe UMsl [10JIb30BaTEIs.

Jnist KaK#aoro SK3eMIUIsipa CECCHH, AOJDKEH OBITh yKa3aH CTPOTrO OJHMH 3K3EMILISp
YCTpPOWCTBA, Ha  KOTOPOM OHA  coBepmiasach  (OOBEKTHOE  CBOMCTBO
wasPerformedOn), u cTporo OJMH O3K3eMIUIApP IOJB30BATENsl, KOTOPbIM OHa
coBepianach (00bekTHOE cBoiicTBO wasPerformedBy).

Knacc Region onmceiBaeT permoH, T.e. o0JacTh I0JIB30BaTENLCKOTO MHTEpQeiica,
HallpuMEp, OKHO HEJIINKOM, 00 ero OTACJIBbHYIO YaCThb. Pernon cBa3wiBacTCs ¢
ceccueil TpaH3WUTHBHBIM cBoiicTBoM isContainedIn. Ox3eMIurapsl  ceccuit
CBSI3BIBAIOTCSl C KOJUIEKIMEH SK3EMIUISIPOB PErMOHOB C MOMOUIBIO OOBEKTHOTO
TPaH3UTUBHOTO CBOMCTBa contains. CBoicTBO maHHBIX hasName 1mo3BosisieT yKka3aTh
VM3l pETHOHA.

Kiacc Variation npeaHa3HaueH Uil OMMCAHUST BApUAIIUU PETUOHA, TaK KaK KaXIbIi
PETHOH, B CBOIO OYepeb, MOKET UMETh OJIHY Wi Oosiee Bapuanuid. [Tox Bapuarueit
perroHa B o0IIeM ciydae MOXKET MOHHUMAaThCsl YHUKaIbHOE COYETaHHE MapaMeTpoB
BBICOTBl W HIMPHUHBI W300paXEHHs pErHoHa, MO0 WX [uana3oH. Bwlaenenue
Bapuanuii  HeoOXOQMMO TIpUM  aHalIM3e  aJalTUBHOTO  I0Jb30BATEIbCKOTO
uHTepdeiica, Korna BHEIIHUM BHJ pErMOHa M, BO3MOXKHO, (YHKIMOHAIBHOCTD,
MEHsIeTCSl B 3aBUCHMOCTH OT €ro pasmepoB. Hampumep, KpynHble KHOIKH C
HOAPOOHBIMHU HAANMUCSIMHU MOTYT 3aMEHATHCS Ha Oojiee MEJIKHE C TIMKTOrpaMMaMH
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0e3 Haamucedr (puc. 4). MuUHUMaTbHBIE W MaKCHMaJbHBIE TPAHUIIBl IIMPUHBI U
BBICOTHI ONpEAETA0OTCs cBoicTBaMH JaHHBIX hasMinWidth, hasMaxWidth,
hasMinHeight, hasMaxHeight. CBoiicTBo manHbIx hasName ompenenser Ha3BaHHE
Bapuaruu. Bapmanus cBsi3pIBaeTcs ¢ pernoHoM cBoiicTBoM isContainedIn. Pernon
CBSI3BIBACTCS CO BCEMU CBOMMHU BapHaIMsIMHU 00bEKTHBIM CBOWCTBOM contains.

Ooiin  [ESITRM Bcrasxa  [wsaiin  Maxer  Ccowu  Pacchinkm  Peuersuposawme  Bua  Paspaborumk  Q Mowod

=3

Cafibri(Gcne= {11~ [iAARlAS AaB6BarT, AaB6Berr, A

Bosoms X K 4

Bydep obumeHa

- abe X, X°
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T O6biubiii
q

7 Bes unre.

Crnm

[P 6cra | fiusa | Max: | Ceo. | Pacc | Peue | Bua | Pasp | Q Momouss . O6uuwit socryn

] Calibri (Ocroenoii Ter ~ |11 - As P
XK K M -amx, x* A
A~ - A-A- A A

Wpuor g ~

Berasums . A6y Crwnn Pegaxtuposarine
~ - - -

Bydep obmena

Puc. 4. IIpumep sapuayuii pecuona namenyu UHCMpymeHmos
mekcmogozo npoyeccopa MS Word
Fig. 4. Region variations example for the MS Word toolbar

Knacc Image ucnons3yercs s onucanus usoOpaxeHus. llpu oreHke ynoOcTBa
HUCIIOJIb30BaHUs H aHaJIu3e JaHHbIX AKTUBHOCTHU I1I0JIB30BATCIIA MOXKET
MoTpeOoBaThCsl 3HAHWE TOTO, KaK BBITJIAJEN IOJb30BATENbCKUI MHTEpdeic mpu
pabore ¢ HHM, T.e. ero wuzoOpaxenue. Hampumep, kpoccmnardpopMeHHOE
MIPUKIIaIHOE IIPOTrpaMMHOE oOecrieueHne paboTaeT B CaMbIX PAa3HBIX YCIOBHUSX U Ha
pa3HBIX ONEPALMOHHBIX cHucTeMax. OOLIETPUHATON MNpPAKTHKON SBISIETCS YTO
TIPUIIOKEHNE «ITO/ICTPANBACTCSD) IO YCIOBHS PAOOTEHI.

Jns kaxngoro wn3o0pakeHWs co3maeTcsi SK3eMIULIp Kkiacca Image, KOTOpBbIi
CBSI3BIBAETCS CTPOTO C OJTHUM 3K3eMIUIIpoM Bapuanuu. CBoiicTa naHHEIX hasWidth
n hasHeight mo3BomsoT onpenenuTs MUPUHY U BBICOTY n300paxkeHus. CBoWCTBa
marHbIX hasDpiX u hasDpiY ompenenstor paspemieHre n3oopaxkeHus. OObeKTHOES
cBOMCTBO haslmage omuchIBaeT MNpPsSMYIO CBSI3b BapuallMk C W300pakeHHEM, a
WHBEPCUBHOE €My 00BbEKTHOE CBOMCTBO WasImaged omnmchIBaeT 00paTHyro.

Knace Event mpencraBnser coboil 6a30BBIA KNacc I COOBITHHA, KOTOPBIE MOTYT
IIPOUCXOAUTh IIPU B3aUMOJCHCTBUU IIOJIB30BATENS C IPOrPaMMHON CHCTEMOM.
Bapuanus mMeer cBa3p contains co BceMH COOBITHSIMA. OOBEKTHOE CBOWCTBO
isContainedIn mo3BoJisieT ykazath CTpPOTO OJHY BapHAIMIO B KOTOPOW MPOHU3OIILIO0
CoOBITHE.

CoOpITHEM MOXET OBITh JI00OE JeHCTBHE MOib30BaTelNs, kKomMaHaa u T.J. Habop
WHPOPMAIIMU O COOBITHH 3aBHCHUT OT €ro KOHKpeTHoro Tuma. OO0muM s Bcex
coOBITHIA sABIIAETCS CBOMCTBO nMaHHBIX hasDateTime, koTopoe ykaswbiBaeT, Korua
cobbrTue npousonuio. Kimace Event MoXkHO cunTaTth aOCTpaKTHBIM, T.K. OH HE HECET
nHpopmMaumu o THne coObiTHA. Jlns  amanmza  TpeOyercs paboTtarh  C
JeTAIM3UPOBAHHBIMUA THUIIAMU COOBITHH, MojakiIaccamMu knacca Event. Omnumem
CTPYKTYPY MOJKIIACCOB COOBITHH (pHC. 5).
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* 0 Event

ActionEvent * 0 commandEvent

KeyboardActionE & .
verz’t { ;I’ouchAcllonEven

TypeKeyboardAct SwipeTouchActio #, TapTouchActionE
ionEvent nEvent vent
[@
t

MoveMouseAction J ‘\’ ClickMouseActio ‘ ‘ ScrollMouseActi ‘

Event nEvent onEvent

Puc. 5. Ilooknaccel knacca Event onmono2uu
«Y006cmeo ucnonv308anust npoepamMmHo2o o6ecneyenusy
Fig. 5. Event subclasses of the “Software Usability ” ontology

Knacc ActionEvent siBisercs moakiaccomM Event U SIBIsSETCS HAAKJIACCOM BCEX
KJ1accoB coObITHH neiicTBuid. OHU CiyXaT st (PUKCAMK JISHCTBUN MOJIb30BaTEs,
KOTOphIE€ OTHOCSATCS K MEXaHMYECKOMY B3aMMOJIEHCTBHIO TIOJH30BATEN C
NPOrpaMMHBIM HHTEep(ercoM (IBIKEHHE Kypcopa MBIIIH, KIWKH), OOBIYHO, HE
HECYyIIMM CBSI3M C  (DYHKIMOHAJIBHOCTBIO  NPOTPAMMHOIO  HPOJYKTAa H
(hyHKIIMOHATHHBIME TPEOOBaHUSAMH HATIPAMYIO.

IMonknacc KeyboardActionEvent ommchiBaeT Kiacc Ui COOBITHI JICHCTBHIA,
CBSI3aHHBIX C MAHUNYJIALIMEN MOJIb30BaTeNIs C KJIIaBUATYpPOH.

Ionknace TypeKeyboardActionEvent omnuchiBaeT COOBITHE Ha)KaTHE KJIABHIIU
KIIaBHATYPEI.

Tlonknacc MouseActionEvent omnuceiBaeT COOBITHS JEMCTBHMIH, CBSI3aHHBIX C
MaHHHyHﬂHHeﬁ II0JIb30BATECIIA C MBIIIBIO.

TToaxmacc ClickMouseActionEvent COOTBETCTBYIOT COOBITHIO Ha)KaTHs KIJIABUIITH
MBI, J[J1s1 cOOBITHS HEOOXOAMMO yKa3zaHWe WHPOPMAIIUK 0 KOOPJIUHATAX Kypcopa
MBI, TJA€ MPOU30NUI0O COOBITHE, C mToMOmb0 cBOHCTB hasInRegionX wu
hasInRegionY. Ilogkmaccer SingleClickMouseEvent u DoubleClickMouseEvent
ONUCHIBAIOT OAMHAPHBINA U JBOWHOM KJIMKH COOTBETCTBEHHO.

IToaxmacc MoveMouseActionEvent COOTBETCTBYET COOBITHIO IBMIKEHHUSI Kypcopa
meimm. CpoiictBa hasInRegionX wu hasInRegionY mo3BonsioT yka3aTh HOBBIE
KOOPJMHATHI KypCcOpa MBI HOCJE MePEeMEILECHUSI.

Tlonknacc TouchActionEvent ommceiBaeT COOBITHS AEWCTBHH, CBS3aHHBIX C
B3aMMOJICHICTBAEM TIONB30BATENl C CEHCOPHBIM HKPaHOM (TauCKpWH, AaHII.
touchscreen), HanpuMmep, TUcIUiceM Telle()OHA WITH IIAHIICTHOTO KOMIIBIOTEPA.
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TToaxmacc TapTouchActionEvent onmchiBaeT KacaHUe MOJIB30BATEIEM CEHCOPHOTO
9KpaHa. MoxHO cunTaTh yciaoBHEIM aHamorudHeIM ClickMouseActionEvent, HO s
CEHCOPHOTO PKpaHa.

Ioaxmaccer SingleTapTouchActionEvent, DoubleTapTouchActionEvent,
LongTapTouchActionEvent, HoldTapTouchActionEvent OTIACHIBAIOT
COOTBETCTBCHHO: OAWHOYHOE OBICTpOe KacaHWe, ABOHHOe OBICTpoe KacaHHE,
OIMHApHOE NOJroe KacaHWe W KacaHue ¢ ynaepkanmeM. [lomoOHast meramm3arius
BaXHA B Clly4ae CCHCOPHBIX 5KPAaHOB, IOCKOJIBKY CHOCOO KacaHWsl ONIpeelisieT
OTBETHYIO PEaKIMIO IPOrPaMMHOT0 00eCTIeUeHHSI.

Ionknace SwipeTouchActionEvent onuckiBaeT coObiTHe crioco0a B3auMOICHCTBUS
nosnp3oBarenss ¢ uHTEpdeiicoM, Korja Mojb30BaTelb IPOBOIUT MANbLEM HIH
najbllaM1 B OJHOM HaIlTpaBJICHUU.

Kitacc CommandEvent siBnsiercst moakiaccoM kiacca Event n onucbiBaeT coObITHS
KOMaHJl, WIK KOMaHIHbIe coObITHa. OHHU chayxar sl (uKcalmu (pakTa BbI30Ba
OMpeIeICHHON KOMaH/IbI (()YHKIIMN) MTOJIb30BATEICM.

Kiacc Command omnuceiBaeT KOMaHJy, KOTopas sBiseTcsl ()yHKIMOHAJIbHBIM
JEWCTBHEM  ToJib30Bareis  (OOBIYHO, CBSI3aHHBIM € (DYHKIMOHAJIbHBIMH
TpeOOBaHUAMH), MOJPA3yMEBAIOLINM OTBETHYIO PEAKIHIO NPOTPAMMHOM CHUCTEMBI.
CaoiictBo hasName mo3BoJisieT yka3aTh Ha3BaHHE KOMaHIbI.

Bce KOMAaH/IHBIC COOBITHS CBSA3BIBAIOTCS C KOHKPETHBIMU JOK3EMIUIApaMH KOMaH
cBoiictBoM wasAssociatedWith, a KoMaHabl ¢ KOMaHIHBIMA COOBITHSIMH, B CBOIO
ouepenb, cBoicTBoM  waslnvokedIn. Jlns  ympoimieHuss — MOCHEAYIONIETO
HUCII0JIb30BaHUs OHTOJIOT'HH, JaHHaA CBA3b JOIIOJITHUTECIIBHO z[y6jmpyeTcsl
TPaH3UTUBHBIMHU cBo¥icTBamu contains u isContainedIn, rae coObiTHE COAEPIKUT
KOMaHJy, a KOMaH/Ia COICPKUTCS B COOBITHH.

4. MHWcnonb3oeaHue oOHMOMIO2UU TMPU aHanu3e U OUeHKe
ydob6cmea ucrnosib308aHust

[IpeanoxeHHass OHTOJIOTHS MOXET OBITh MCHOJIB30BaHA IIPH aHAIM3E M OLCHKE
yno0CTBAa  HCIIOJB30BaHMS  IOJIB30BATENILCKUX HHTEP(EHCOB  MPOrpaMMHOTO
obecrieuennsi. [ 3TOro Moryr norpeboBaThCsl pa3iIM4HbIE BHIOOPKH JIaHHBIX,
CBSI3aHHBIE C PA3NUYHBIMH COOBITHAMH. BaXHO OTMETHTBH, YTO HE I KaXXIOTO
BBINTOJIHEHHOTO JAEHCTBHUS TapaHTHPYETCS HCIOJHEHHEe KoMaHAbl. llepememnienne
Kypcopa, B OONBIIMHCTBE CIy4aeB, HE BBI3BIBACT BBINIOJHEHHE KaKOW-THOO
KomaHAsl. Kimk Kypcopa MbIIIM B paiioHE KHONKH MOXET HE TPHBECTH K
BBINTOJIHEHUIO KOMaHBI, €CIIM KHOMKa OblJla HEaKTHBHA WM €CJH II0JIb30BaTEIh
«rpomaxHyacs». OIHAaKo, HE3aBUCHMO OT 3TOro J000€ MEXaHHYEeCKOoe
B3aUMOJICHCTBUE TM0JIb30BATENsT C HHTEp(EHcoM HanpsMyl0 3aTpauydBacT €ro
pecypchl, Takie Kak BpeMsl U BHUMaHUE.

IIpexxge Bcero, mpuBeneM INIPHUMEPHl BOIPOCOB, Ha KOTOPBIE MOXKET OTBEYATh
OIKCAaHHAsl OHTOJIOTHS.

e Kakue koMaH/Ibl COBEPLICHBI 32 CECCUI0?
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o Kakwue JecTBYsI COBEPILIEHBI B pETHOHE?
e (CKOJBKO KJIIMKOB MBIIIBIO COBEPILIEHO B PErHOHE?
o Kakue KoMaHIbI COBEPIICHEI MTOJIF30BATEISIMH B PETHOHE?

o Kakwue Bapuaiy peruoHa BCTPEUAIOTCS B CECCHU?
JomyctumM, CymiecTByeT perdoH ¢ Ha3BaHueM «SomeRegion» (CBOMCTBO NaHHBIX
hasName). [Tpusenem npumep SPARQL-3anpoca, oTBevaroriero Ha Bonpoc «Kakue
KOMaHJbI COBEpIICHEI B pernoHe ‘SomeRegion’?»:
PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX usa:
<http://www.semanticweb.org/nikita danilov/ontologies/usability#>
SELECT DISTINCT ?cname
WHERE {
?r rdf:type usa:Region
?r usa:hasName ?rname
?r usa:hasName
"SomeRegion"""<http://www.w3.0rg/2001/XMLSchema#string>
?v rdf:type usa:Variation
?ce rdf:type usa:CommandEvent
?c rdf:type usa:Command
?c usa:hasName ?cname
?r usa:contains+ ?c }

TpaH3UTHBHOCTH CBOiicTBa CONtAINS TO3BONISET M30EKATH MEPEUHCIICHUS TTOTHON
BJIO)KCHHOCTH CYITHOCTEW (BapHaIlH B PErHOHE, KOMAaHIHOE COOBITHE B BapHAIlHH,
KOMaH/ia B KOMaHTHOM COOBITHH).
Ecmu Tpebyercs moacyuTaTh B LIEJIOM M0 BCEM HMEIONIUMCS JaHHBIM CKOJIBKO pa3
ObUTa BRI3BaHA KaXKaas KOMaHIa B KaxaoM peruoHe, To SPARQL-3ampoc Oymer
BBITJIICTH CIEAYIOIINM 00pa3oM:

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX usa:
<http://www.semanticweb.org/nikita danilov/ontologies/usability#>
SELECT ?rname ?cname (count(?c) as ?count)
WHERE {
?r rdf:type usa:Region
?r usa:hasName ?rname
?v rdf:type usa:Variation
?ce rdf:type usa:CommandEvent
?c rdf:type usa:Command
?c usa:hasName ?cname
?r usa:contains+ ?c }
GROUP BY ?rname ?cname
ORDER BY ?rname ?cname

[ogo6HBIE 3aIPOChl MOTYT MCIOJIB30BATHCSI B COCTABE METOJMK aHAJIM3a U OLICHKH
ynoOCTBa HCIIONB30BaHMA. ABTOpaMH TpejjaraeTcs WX KiacCUpUKalus B
3aBUCHMOCTH OT 0a30BOM METPHKH y100CTBa MCIONIB30BaHus [1], HA KOTOPYIO OHH
opueHtupoBanbl. Beero cranmapt ISO 9241-11:1998 [2] ompenensier 3 rpymisl
TaKUX METPHK (IIOKa3aTeieH).

e PesynprarusHocTb (anri. effectiveness) — crenens peanusarmu
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3aIUIaHUPOBAHHOMN JIESITENBHOCTH M JOCTH)KEHHS 3aINIAHNPOBAHHBIX
pE3YIBTAaTOB.

o DddexruBrocts (anri. efficiency) — cBsi3b MeXIy JOCTUTHYTHIM
PE3yIbTaTOM H HCIOJIB30BAHHBIMU PECYPCaMHU.

e VYjaoenerBopeHHOCTH (aHri. satisfaction) — kombopt u npuemaemMocTs
UCIIONIb30BaHMSA, OTCYTCTBHE TUCKOM(OPTA MPU UCIIOJIE30BAHUH
MIPOJYKIUH WU MTOJIOKUTEIHBHOE OTHOIICHHE K HEHl.

PesynbratuBHOCTE W 3((PEKTHBHOCTF OCHOBAaHBI Ha IOCTATOYHO (OPMAIBHBIX
MOKa3aTessIX, TAKUX KaK KOJIMYECTBO BBIMIOJIHEHHBIX 3aJlad U 00beM 3aTpayeHHBIX
pecypcoB. IloaToMy, 1O MHEHHUIO aBTOPOB, JAaHHBIE METPHKH BO3MOXKHO
(hopmMaIn30BaTh C JOCTATOYHOMN CTENIEHBIO TOYHOCTH.

Pe3yibpTaTHBHOCTD — TOYHOCTH W IOJHOTA, C KOTOPOH MOJIB30BATENIN JOCTHTAIOT
NOCTABJICHHBIX IleJied, YCHEUIHOCTh BBINOJHEHUS IPOMEXYTOYHBIX — 3a/1ad
HEOOXOAUMBIX Ul JIOCTH)KeHHs Lenu. OpHEeHTHPOBaHHBIE Ha Pe3yJIbTaTUBHOCTH
(effectiveness-oriented) MeToauKkd MOTyT OBITH CBf3aHBl HETMOCPEACTBEHHO
MOKA3aTeIsIMH C YCICIIHOCTH BBINONHEHMS 3afgad. CymecTBYIOT pas3lIddHbIC
nokazarenu pe3yiabraTuBHOCTH. Crangapt ISO 9241-11:1998 [2] ompepenser,
HarpuMmep, TaKhe Kak: IMPOLEHT IOCTUTHYTHIX LeNeH, MPOLEHT MOJIb30BaTeleH,
YCIICTITHO 3aBEPIIMBIINX 337a4y, CPEIHSS TOUHOCTD BBHITIOIHEHHBIX 3a7ad.

BaxHO OTMETHTH, YTO IOHATHE «33jadya» B INPEIMETHOH obmacth «YmoOCTBO
UCIIONIb30BAaHMUS ~IPOTPAaMMHOTO  OOECIIEYEHUs»  SBISIETCS KOMIIEKCHBIM U
BapuaTWBHBIM. B o0mem Buzae, nox 3agadeldl NOHMMAETCS JESTEINBHOCTD,
HeoOXoanMast TI0JIb30BATENIO ISl IOCTHIKEHHS ONPE/ICIIEHHON TTOCTaBICHHON 1IeIH
[1]. Onnako, KpUTEpUN ONpEAEIICHHs YCIICIIHOTO BHIMTOJHEHHS 33aa4H 3aBUCAT OT
AQHATTU3UPYEMOTO  NPOTPAaMMHOTO  OoOecleueHHs, KOHKPETHOIO pEernoHa(oB),
(YHKIMOHAJIBHOCTH U LieNeil nccienoBanus. [10/1 yCIeHbIM BBITIOJIHEHUEM 331241
(ycriexoM) MOXET MOHHMAaTbhCS KaK CIIOXKHOE [eHCTBHE, BpOJE 3aBepIICHHs
odopmiieHnst TOoBapa B HMHTEpHET-MarasuHe, Tak M JIOCTATOYHO IIPOCTOE BPOJC
OTHPAaBKH JJOKyMEHTa Ha I1e4aTh.

MeToMKH, OPUEHTHPOBAHHBIE HA PE3yJbTaTHBHOCTh, IOTPEOYIOT J00aBICHHS B
OHTOJIOTHIO TaKWX KJIACCOB KakK: 3a/1a4a, ycrex, omuoka u T.1. Ha qaHHBIH MOMEHT,
aBTOpaMH TPEJCTABISIETCS] TO M3IHMIIHUM YCIOXHEHHEM M TpeOyrommM Oolee
TIIATEIBHOTO SKCIIEPUMEHTAIBHOTO HCCiIeoBaHus. [103TOMy, METOIUKH JaHHOH
TPYIHI IETAIEHO HE ONMKMCHIBAIOTCS B paMKax MPEACTaBICHHON paboTHI.

Y 10BIIETBOPEHHOCTh OIICHUBAETCSI KaK OTHOILICHHE K HCIOJIb30BAaHHIO MPOJIYKTa,
TaK W BOCIPHATHE IIOJIb30BaTEJIEM TaKUX II0Ka3aTeled, Kak 3KOHOMHYHOCTb,
MOJIE3HOCTh WJIM JIETKOCTh B M3y4eHWH. J[aHHAs METpHKa BO MHOTOM 3aBHCUT OT
CyOBeKTHBHON OlleHKH. [109TOMY, B HaCTOSIINI MOMEHT OHA HE pacCMaTpPHBACTCs
aBTOPaMHM B Ka4eCTBE BO3MOXKHOH Ju1sl popMani3ann.

[anee paccMOTpUM JA€TaJbHO METOJIUKH, OPUEHTHUPOBaHHbIE Ha 3((PEKTHBHOCTDH
(efficiency-oriented), B BHAy nxX HaHOONBILIETO MOTEHIHANA, IO MHEHHIO aBTOPOB.
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5. Memoduku OUeHKU ydobcmea ucnonb3oeaHusl,
opueHmMupoeaHHble Ha a¢h¢hekmueHocmb

D¢ dexTHBHOCTE — OTHOIIICHHE U3PACXOAOBAHHBIX PECYPCOB K TOYHOCTH U TOJHOTE,
€ KOTOPOW MOIB30BATENN JOCTUTAIOT NOCTABJICHHBIX LENEH.

OpueHTHpoBaHHBIE Ha J(PQPEKTHBHOCTD METOAWKH CBS3BIBAIOT  YCIIEIIHOCTH
BBITIOJTHEHHS 3a/1a4 C 3aTpadyMBacMbIMHU pecypcamu. Kak n [ pe3ynbTaTHBHOCTH,
CYIICCTBYIOT [eTaM3UpPOBaHHBIC TMoKa3aTenn >S(dexkruBHOCcTH. Cranmapr ISO
9241-11:1998 [2] onpenenser, HanpuMep, CIeIyIONUe TOKa3aTeIH:

e BpeMs Heo0XOAMMOE Ha 3aBepIICHHUE 3a1auH;

® 3a1a4H, BBIIIOJHEHHBIC B €ITHUILY BPEMEHH;

e (puHAHCOBAs CTOMMOCTD BBIMOJIHCHHS 3a]a4u.
BeposiTHO, camol HaryisigHOM M H3BECTHOW METOAMKOM B JaHHOM KaTeropuu
SBIISICTCS TIOCTPOCHUE W aHAJIHM3 TEIUIOBBIX KapT Ha OCHOBE BHIOOPKH NAHHBIX IO
JIeWCTBUAM ToJib30BaTeneil. TemnoBble KapThl H3BECTHBI JOBOJBHO [JIaBHO U
(YHKIMOHAN A1 MX TIOCTPOCHHUS MPEACTABISICTCA PAa3IMYHBIM POTPAMMHBIM
obecrieuenneM U BeO-cepBucamu. OHako, GopMaT XpaHEHHs TaHHBIX aKTHBHOCTH
MoJIb30BaTesIe OOBIYHO 3aKphIT. VCMoNb30BaHHWE OHTOJOTHH B JAHHOM Ccllydae
YIPOCTUT OOMEH JaHHBIMH AKTHBHOCTH IOJIL30BATEICH 3a CYCT HCIIOJH30BAHUS
o01eit MoJieNu JaHHBIX, TPECTABICHHON OHTOJIOTHEH.
Panee aBTOopamu ObuT pazpaboTaH METOJ MOCTPOEHHsS TEIJIOBBIX KapT Ha OCHOBE
JAHHBIX aKTHBHOCTH mosb3oBateneii [12,13]. Kpome Toro, ObLIO pa3paboTaHo
mporpaMMHOe  obecriedeHne s cOopa © aHauM3a JaHHBIX AaKTUBHOCTH
MOJIb30BaTENIeH Ha OCHOBE TMpelncTaBleHHON oHTonormu [14]. Mx coBmecTHas
anpoOanusi TpoBeleHa Ha 0a3e NpPOrpaMMHO-alIIapaTHOTO KoMmiuiekca «Jlero-
MammHa Treropurray [15], panee pa3paOoTaHHOTO aBTOpPaMHU Ui JEMOHCTPAIAU
TPUHITAIIOB paboTHl a0CTPAKTHOTO UCHONHUTEI. [IporpaMMHas 4acTh YKa3aHHOTO
KOMILIEKCa SBIISCTCS MPHUKIAJTHBIM MPOTPAMMHBIM OOECIICUeHHEM M OTHOCHTCS K
KaTeTOPUU HACTOJNBHBIX TMPWIOKEHUH ISl ONEpAallMOHHBIX CHCTEM CEeMeWCTBa
Windows. B mporpamMMHyr0 9acTh ObIJIO BHEJPEHO MPOrPaMMHOE 00ECTICHEeHHUS IS
cOopa NaHHBIX AaKTUBHOCTH TIOJIb30BaTEIICH.
ITony4yeHHble NaHHBIC TO3BOJMIN TIOCTPOUTH TEIUIOBBIE KAapThl PETHOHOB U
MPOBECTH aHaIW3 yAO0OCTBAa WCMONB30BaHWs. Hampumep, TemmoBas KapTa,
MpeJCTaBJICHAAass Ha pPHUCYHKE 6, JEMOHCTPUPYET MHOKECTBEHHBIE MOMBITKA
B3aMMOJICHCTBUS  TIOJIb30BATENed C  TOJOCOM  TPOKPYTKH, UYTO  SIBIISIETCS
WHIWKATOPOM OINMOKW JJIsi JTAHHOTO pEeruoHa, T.K. TOJB30BaTeNb IIBITAETCS
B3aMMOJICHICTBOBATh C HEAKTHBHBIM JJIEMEHTOM uHTepdeiica. B To xe Bpems,
OTCYTCTBHE «IIPOMAxXOB» IOJb30BATEIIMU MHUMO KHOIIOK O3HAuaeT OTCYTCTBUE
OmuOOK B OCHOBHOM CIICHAPHH B3aUMOJICHCTBUS C MIPOrPAMMHBIM HHTEPPEHCOM.
ABTOpamu B JaHHBIH MOMEHT pa3padaTbIBaeTCs TaK )K€ METOJIUKA, HAIleIeHHAs Ha
MOMCK paHee HEU3BECTHBIX MOBTOPSIOMIMXCS MOCIEN0BATEILHOCTEH KOMaHI.
Hanuune Takux mociaenoBaTeNbHOCTEN MOXKET CUTHAIU3UPOBATh O CYIIECTBOBAaHUH
COBOKYITHOCTEH KOMaH/I, TPEOYIOIIUX PEOPraHu3aiuu.
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UAV - User Activity Viewer - oiEs
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E
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Puc. 6. Tennoeas kapma 001020 u3 pecuoros komniexca «Jlezo-mawuna Toropunza»
Fig. 6. Heatmap of one of the regions of the “LEGO Turing machine” complex

HomyctumM, ompeneneHo MHOxecTBO komaHn {1, 2, 3, 4}. Vmeercs BbiOOpKa
HCIIONIb30BaHHBIX KOMAaH/ B XPOHOJOTMYECKOM IOPSIIKE M3 AAaHHBIX aKTHBHOCTH
TIOJIH30BATEINS 32 O/IHY CECCHIO:

{2,1,4,1,2,3,1,2,1,1, 2}
IMocnenoBarenpHOCTE {1, 2} YacTo BCTpewaeTcst B CECCHM, T.€. KoMaHabl {1} u {2}
YacTO  BBINOJHSIOTCS — MOCiHeAoBaresbHO.  JlaHHOE — HAONIOAEHHE  MOJKET
CHTHAJIM3MPOBAaTh O HEOOXOJMMOCTH IETalbHOTO aHajdW3a yKa3aHHBIX KOMAaH[I.
Bo3moxHO, 9T0 KOMaHzAa {1} JWIIb OTKPHIBAET AOCTYIl K YacTO UCIIONIb3yeMon {2}
W HEO0OXOJWMO TOBBICHUTH JOCTYIHOCTH {2}. JImOo HeoOXoammMo co3daTh HOBYIO
koMmaHy {1+2}, koTopas ObI BHIMOJIHIA ABTOMATHYECKH 00€ KOMAaH IbI.
PazpaboTaHHas OHTOJOTHS TO3BOJHT IPOBOAWUTH JIETANBHBINA aHAIN3 CTaTUCTUKU
3aTPauy€HHOT0 BPEMEHU U JEUCTBUII B KOHKPETHOM pErHOHE, BO3MOXKHO, C
pasOmeHHMeM Ha pa3IMYHBIE KAaTETOPHU  TIOJIB30BATENed WM YCTPOMCTB.
OOHapy)xeHHe, HampuMmep, H30BITOUYHBIX JACHCTBHHA (TIEpeMeleHnii Kypcopa),
MOXET CHTHAJM3MPOBATh O HEOOXOOUMOCTH TEPEerpyNIHupOBKA SIEMEHTOB
MOJIF30BATENBCKOTO HHTep(eiica. Bo3moxeH cOop U aHANN3 pa3NuIHON CTATHCTUKU
JUI paHee W3BECTHBIX KaTeropuil TIONb30BaTENe, C MENbI0 JIYYIIeTo UX
noHuMaHuA. Harmpumep, BEIABICHHE YaCTOTHI UCTIOIB30BAHMS «TOPSYNX KIABHUIIY.
s BbIOOpa KOHKPETHOTO pEUICHHS MOTpeOyeTcsl NpHUBJICUCHHE OJKCIepTa H
SKcHepTHHIN aHamn3. OHO OyJeT 3aBHCETh OT THIIA NMPOTPAaMMHOTO OOecreueHwus,
ero (pyHKIMOHATBPHOCTH, KaTETOPHM IIONB30BATENIC M MHOXKECTBA JAPYIUX
(haxTOpOB, KOTOpHIE JOJDKEH OyIEeT ydecTh IKCHEpT 10 yAO0OCTBAa HCIOJIL30BAHUS.
OnHako, TpPUMEHEHHE TMOJOOHBIX METOMUK IO3BOJIUT aBTOMAaTU3UPOBAaHHBIM
00pa3oM BBISIBUTH BCE YYacTKU MPOTPAMMHOM CHCTEMBI, TPEOYIOIIUE AETaIbHOTO
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aHaM3a. JTO, B CBOIO OYepelb, CAOKOHOMHT BpeMs Ha IIOUCKH TAKHUX yYaCTKOB U BO
MHOT'OM YMEHBIIHUT CyOBEKTHUBHOCTH IPH HX O0TOOE.

6. HanonHeHue oHMoJslo2uu 3K3emMmsipamu

JI71s1 KaueCTBEHHOTO aHAIN3a U MPOBEPKH aJICKBATHOCTH MPEATI0KEHHOH OHTOIOTHH
TpeOyIOTCS ITOCTATOYHO OONBINHME HAOOPHI NAHHBIX, COOpaHHBIC U1 OTAEIHHBIX
THHOB WHTEepdeiicoB. [lpenmomaraercs, 94ro maHHBIE B oOmeM ciydae, OymyT
coOMpaThC aBTOMATHYECKH, TO €CTh HEOOXOIWMBI WHCTPYMEHTHI (IpOorpaMMHOE
obecrieueHne) sl aBTOMAaTHYECKOTO HAIIOJIHEHHS OHTOJIOTHH SK3eMIULIpaMH Ha
OCHOBE JIaHHBIX aKTHBHOCTH I0JIb30BaTENICH NPHJIOKEHUH C Pa3IMYHBIMU THIIAMH
unrepdeiico. Ilpu 3ToM opmar 1 cnocod XpaHeHHs! JaHHBIX MOTYT 3aBUCETh OT
KOHKPETHOH peanu3anuu. [yaBHOe, 4TOOBI JaHHBIE COAEpXKaId B cebe BCIO
MH(OpPMALIMIO COOTBETCTBEHHO CTPYKTYPE KJIACCOB IPEACTABICHHOW OHTOJOTHUH M
OBUTH JJOCTYITHBI /711 IOCJIEYIOLIETO IPeoOpa3oBaHus B OHTOJIOTUUECKHH BHL.
ABTOopamm mpejiaraercsi ucnoib3oBath RDF-mozens (Resource Description
Framework) B cranmaptHoit RDF/XML HoTaumu ajist yopouieHust B3auMOIeHCTBHS
Pa3IUYHOTO MPOrpaMMHOTO obecliedeHus npu coope, Nepeaade U aHalu3e JaHHBIX
aKTHBHOCTH IIOJIb30BATEINCH.

B pamxax naHHOI pa®oThI SKCHEPUMEHT MO MPOBEPKH aJeKBATHOCTU OHTOJOTHHU
OBUT IPOBENCH AN MPUKIAJHOTO IMPOTPAMMHOIO OOECHeUeHHs], OTHOCAIIErocs K
KAaTerOpuU HACTOJIBHBIX MNPWIOKEHUH JUIsl ONEpallMOHHBIX CHCTEM CEMEWCTBa
Windows. Pa3paboTtanHoe aBTOpamm ImporpamMmHoe obecnedeHue [15] mo3Bomser
coOupaTh 0a30BBIC NaHHBIC O ACUCTBHUAX IOJIH30BATEIls, B3aUMOICHCTBYIOIIETO C
TaKAM TUNOM HHTep(QeiicoB, a WMEHHO: TIEepeaBIKEHUE Kypcopa MBIIIH,
OIMHAPHBIN KIIMK MBIIIH, BRI3BaHHAas KoMaHna # T.1. CoOpaHHBIC NaHHBIE MOTYT
coxpausithcss B RDF/XML  ¢opmare, cooTBeTcTByIOIIEM pa3paboTaHHOM
OHTOJIOTHH. B pamkax 3KclepuMeHTa JaHHbIE COOMpaUCh A 6 MPOrpaMMHBIX
NPUWIOXKEHU, B TOM 4HCIEe YINOMSHYTOTO BBIIIE KOMIUIeKca «Jlero-mammnaa
TrropuHray. Ilocne »TOoro paHHBIE U3 PA3IUYHBIX HCTOYHUKOB OBLIH
WCIIONIB30BaHBl I TIOCTPOCHUS  TEIJIOBBIX KapT  OTHACNBHBIX  PETHOHOB
IIPUIIOKEHUH.
Hampumep, npuBefeHHasi BbIIIE TEIJIOBas KapTa (puc. 6) MOCTpoeHa HAa OCHOBE
COOpaHHBIX TaKUM 00pa3oM JAHHBIX, (PArMEHT KOTOPHIX BBITJISANT CIIETYIOIINM
obpazom:
<rdf:RDF
xmlns="http://ontologies/usability#"
xml:base="http://ontologies/usability"
xmlns:us="http://ontologies/usability#"
xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#">
<Session
us:hasStartDateTime="2017-10-12T13:18:58+04:00"
us:hasEndDateTime="2017-10-12T13:45:51+04:00"
us:hasUid="calad458-d3ab-4cd3-8192-5a29511b0£f68">

<wasPerformedBy>
<User us:hasName="llkojgbHuk" />
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</wasPerformedBy>
<contains rdf:parseType="Collection">
<Region us:hasName="Ilpumep: CioxeHue kKyOMKOB">
<contains rdf:parseType="Collection">
<Variation>
<contains rdf:parseType="Collection">
<SingleClickMouseEvent
us:hasDateTime="2017-10-12T13:20:00+04:00"
us:hasInRegionX="27"
us:hasInRegionY="627" />
<SingleClickMouseEvent
us:hasDateTime="2017-10-12T13:20:04+04:00"
us:hasInRegionX="28"
us:hasInRegionY="625" />

</contains>
</Variation>
</contains>
</Region>
</contains>
</Session>
</rdf :RDF>

[lpumep JOaHHBIX COAEPXHMT OJHY CeccHo ¢ jarod Havyama 2017-10-
12T13:18:58+04:00, naToit OKOHYaHUS 2017-10-12T13:45:51+04:00 Hu
YHUKaIbHBIM  uaeHTH(ukaTopom  «calad458-d3ab-4cd3-8192-5a29511b0f68x.
Ceccust ucnonHeHa TOJIb30BaTesieM ¢ MMeHeM «lLIKONBHUK» W CONEepXUT OIUH
pernon ¢ umeneMm «lIpumep: CnoxxeHue KyOWKOB» C OJHOW Bapualued Imo-
yMoJldaHMI0 ~ 0e3 uMeHHM. Bapuanus  cojepxuT JBa  COOBITHS  THIA
«SingleClickMouseEvent» (onuHapHBIH KJIMK MBIIIN), IPOYUE COOBITHE OIYIIECHBI
JUISL KpATKOCTHU IIPUMeEpa.

CoryacHO SKCIEPTHOM OIIEHKE, NOCTPOEHHBIE Ha OCHOBE OHTOJOTMYECKHX JaHHBIX
TEIJIOBbIE KapThl MOTYT 3(G(EKTHBHO HCHOJB30BaThCS IPHU aHanu3e yAoOCTBa
UCIIOJIb30BaHMsI IIPOIPAMMHOT0 00eCTIeUeHHSI.

Takum 0o0Opa3om, MMOKa3aHO, YTO MPEAJIOKEHHAsT OHTOJIOTHS aJleKBaTHA CTPYKTYpe
JIAHHBIX aKTHBHOCTEH MOJIb30BaTeNell MPUKIAIHOTO IPOrpPaMMHOTO olecreueHusl,
OTHOCSIIIIETOCS] K KATErOPUH HACTOJIbHBIX NMPUIOKEHHUN ISl OTIEPAIMOHHBIX CHCTEM
cemeiictBa Windows.

7. 3aknroyeHue

OnucanHas BEPCHUA OHTOJIOTUH «yﬂ06CTBO HCIIOJB30BaHUA TIPOrpaMMHOTO
00CCIICUCHUS npe€aHasHadu€Ha - JIsd MpEACTABJICHUSA JaHHBIX AKTHUBHOCTH
IOJIb30BaTelIeH MPpUKJIaJHOTO MporpaMMHOTO obecreueHus. HpOBC}JGHHLIC
OKCIICPUMCHTHI MOKa3ajn, YTO OHTOJOTUSA MOXKET OBITH MCIIOJIL30BaHA JJIA aHalln3a
yﬂO6CTBa HUCII0JIb30BaHUs HACTOJIBHBIX npnnomeﬂnﬁ AJIA OTNICPALIMOHHBIX CUCTEM
ceMeiicTBa Windows, 1 B TOM YHUCJIC AJId TOCTPOCHU S TCIJIOBLIX KapT.

KpOMe TOT'O, OHTOJIOTHA MOXECT OBITH HKCIIOJL30BaHA U pacmpeHa JIFOOBIMU
HUCCJICAOBATCIIIMY, 3aHUMArOUMIUMHUCA HpO6H€MaMH yﬂOGCTBa HCIIOJIb30BaHUS
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MPOrPaMMHBIX ~HMHTEpPPEHCOB, B YAaCTHOCTH B paMKaxX OJKCIEPHUMEHTOB C
pa3NUYHBIMH THUIIAMHA HWHTEpQEcoB. ABTOPH OyZyT pagpl 3aMEyaHWsIM U
TIPEIOKEHISIM TT0 YTOYHEHHUIO M PAa3BUTHIO OHTOJOTHH OT CHEIHAINCTOB B TAHHOH
MPEIMETHON OOJIACTH U TOTOBBI K COTPYAHHUICCTBY.

B nmaHHBIT MOMEHT NPOXOIHT TMPOIEecC ITyOJMKAMKA OHTOJIOTHH B Bebe Mox
OTKPBITOW JIHIICH3WEH B OJHOM U3 CHHTaKcHMcoB s3pika OWL, a Takxe
OCYILECTBIISIETCS pa3paboTka (OpMaTBEHBIX METOJIOB €€ UCIIONB30BAaHUS IS OIICHKH
yI00CTBa UCIOIH30BAHUS MPOTPAMMHBIX IPOTYKTOB.
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Abstract. The article presents the ontology of the "Software usability" domain. Authors
provides the review of existing ontologies for “user interface” and “software” domains. The
article describes the advantages that can give its use in the analysis and evaluation of software
products usability, e.g.: opened data structure for more easily data sharing. The paper presents
a class diagram of the proposed ontology and a text description for the classes, object
properties and data properties. Presented diagrams contains basic classes (device, session,
user, region, variation, image) and subclasses for the event class. Examples of questions that
can be answered by ontology are given. e.g.: “What commands are made by users in the
region?” and “What variations of the region are in the session?”. Also, the article presents the
SPARQL queries that may be used for this ontology. The classification of possible methods
of analysis and evaluation of usability on the basis of the ontology is proposed and some of
them are described. An example of the user activity data in a standard RDF/XML format is
demonstrated. Described ontology "Software Usability" designed for the user activity data
representation. Experiments have shown that ontology can be used to analyze the usability of
desktop applications for Windows operating systems, including the construction of heat
maps. Heat map based on the collected user activity data in is shown. In addition, ontology
can be used and extended by any researchers involved in the problems of ease of use of
software interfaces, in particular in experiments with different types of interfaces. The
authors will welcome comments and suggestions on the refinement and development of
ontology from experts in the domain and are ready to cooperate.
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