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PaccmarpuBaercsi mnpoOsieMa OIIGHKM KayecTBa HWHTEIUICKTYaJIbHBIX HMH(pOPMAIMOHHBIX CHUCTEM B KOHTEKCTE
COBPEMEHHBIX MEXIYHAPOIHBIX CTaH/IAPTOB B 00JIACTH KauecTBa, IPUBOASATCS ITPUMEPBL MEp AJIsl OLICHKH KauecTBa.
KiioueBble ci10Ba: KayecTBO MHTEIUICKTYaJbHBIX WH(QOPMAIMOHHBIX CHUCTEM, OLIEHKA KadecTBa MHTEIUIEKTYaJIbHBIX

I/IH(iJOpMaIII/IOHHI)IX CUCTCM.

BBEJIEHUE

[TpoGnema oneHkM KadecTBa WH(OPMAMOHHBIX
cucreM (MC) sBusiercss akTyaqpHOW M BaXXHOH, T. K.
HMEHHO  pe3yJbTaTbl  OLCHKM  KayecTBa  JaloT
HOHMMaHHE TOTO, YTO HOJIB30BATEIb MOXKET OXKHIATh OT
paccmarpuBaemoii MC. OreHka KadecTBa CHCTEMBI
JOJDKHA NPOM3BOAUTECS HA BCEX OTAIaX JKM3HEHHOTO
mukiaa MC, Benb TONBKO Tak pa3padOTYMK MOXKET
KOPPEKTUPOBaTh KaK TEXHUYECKYIO0 COCTABISIOUIYIO
nporecca pa3paboTKU  (MIPUHUMATh APXUTEKTYpHBIE
pemieHus), Tak ¥ OpPraHU3AaLUOHHYIO  (Hampumep,
YCWINTh KOMaHAy pa3pabOTYMKOB CIENUATUCTAMH,
CIOCOOHBIMH  PELINTh KOHKPETHYIO TpoOieMy B
KOHKPETHOM MOJyJe, BBUBJICHHYIO B pe3ylbrare
OIICHKH).

1. IIpobJsieMma oLeHKH Ka4yecTBA
HHTEJIEKTYAJIbHBIX HH()POPMAITHOHHBIX
cHCcTEM

OneHka KagecTBa MPOTPAMMHOTO OOECTICUSHHS
(ITO) me saBmsercs HOBOH. llepBele Momenw Havan
nosiBiATECsA enie B 80-x romax XX Beka (moaenu bosma,
Hpomu, - FURPS), u ceromus cymiectByeT psin
MCKAYHAPOAHBIX CTAaHAAPTOB, IMOCBAMICHHBIX HMCHHO
kagectBy I10 (ISO/IEC 9126, ISO/IEC 15504, ISO/IEC
15939, ISO/IEC 25000). Oqnako 1aHHBIE CTaHAAPTHI HE
YUUTHIBAIOT ocoOeHHOCTeH MHTEIJIEKTYaIbHBIX
nadopmanmonnsx cucrem (MUC), a cama mpobrema
oneHku kadectsa MNC ne sBnsieTcss mpopaboTaHHOM 1
XOpomro u3ydeHHOH. JlaHHas paboTa CTpEeMHUTHCA
COOTHECTH TeKyIIre HapaboTKH B 00JacTH OICHKH
kauectBa HWHWC ¢ axTyaJpHBIMH JEHCTBYIOUIIMH
crannapramu kadectsa [10.

OnennBas kagectBo MHUC, B HacTosmee Bpems
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OLICHWBAIOT MPEHMYIIECTBEHHO (PYyHKIMOHAIBHOCTS.
OueBuIHO, OLEHKA (YHKIMOHAIBHOCTH HWMEET CBOU
0COOCHHOCTH, M KJIaCCHYECKHE MOAXOAbI K OLEHKe (B
YaCTHOCTHU, HCIONB30BaHHE METPHUK OIIEHKHU KadecTBa
nporpamMubix cpeacts (IIC) mo cranmapry 9126-2
[ISO/IEC TR 9126-2, 2003]) He Bcerna MpUMEHUMBI.
CymiecTByrole moaxoasl K oueHke kadectBa NHC
MOXKHO YCIIOBHO pa3feiuTh Ha jaBa Tuna [Jlaxyrtuw,
1970]:

1) Ka4eCTBO HWHTEJJIEKTYaJIbHOU CUCTEMBI
mocpencTBoM (OpMalbHOM TPOLEAYPhl CTaBUTCA B
3aBUCHMOCTh ~ OT  Mephl  OMHUOOK  CHCTEMBI,
OTIpEZIETISIEMON TEM MM MHBIM CIIOCOO0M;

2)  KauecTBO  HWHTEIUIEKTYyaTbHOM  CHCTEMBI

OILICHMUBACTCA DKCIIEPTAMU.

B cumy mnpoOneMm, CBSI3aHHBIX C BOBJICUCHHEM
9KCIIepTa B Ipouecc oneHuBanus (‘3¢ et nepcoHsl”,
Korja IICHXOJOTHYECKUI HacTpou YyeJa0BeKa,
WCTBITHIBAIONICTO CHUCTEMY, OPHCHTHPOBAaH MPEKIC
BCEr0 HE HAa 3HAKOMCTBO C HCH, a HAa IMOATBEPXKICHUEC
COOCTBEHHEBIX CIIOKHMBIIMXCS B3IVISIIOB M UACH WIM Ha
MOATBEP)KICHAE CBOCH KOMIIETCHIWH, U ‘“dddekr
MEePCOHANM3ANK°, KOTHa B Tpolecce 3HAKOMCTBA
9KCTIEPTa C CHCTEMOH MPOUCXOIUT OTOXKIECTBICHIE UM
MMOTEHIMAIbHBIX BO3MOXKHOCTEI CHCTEMBI c
BO3MOJKHOCTAMH  4enoBeka  [IpuropeeB, 2004]),
mporeaypa OICHKA JODKHA OBbITh  MaKCHMAaJIbHO
00BEKTHBHA M HE 3aBHCETh OT YYaCTBYIOIIMX B HEH
JIMII.

B nureparype MOXXHO BCTPETUTH OTOXKAECCTBIICHUE
kauectBa UNC u kauectBa peanuzauuu MUC, omgnako
nx HeoOxoamMmo paszaenarb. KadecTBo peanuzanuu

NHC  3aBucHT OT  XapaKTepUCTUK  KadecTBa
UCTIONIB3YEMBIX Mojiesieil 3HaHMH W 00pabaThIBaeMbIX
KOHLIENTYaJIbHBIX MHPOPMAaMOHHBIX pecypcoB



[Shalfeeva, 2010].

Cy1ecTByoT
OLICHUBAHHMS

CTPYKTYpPHEIC ITOIXO/IBI UL
KauyecTBa Pa3IHYHBIX KJIaCCOB
WHPOPMAIIMOHHBIX ~ PECYPCOB  HMHTEIUICKTYalbHBIX
MPOTPAMMHBIX CHUCTEM. OTH MOAXOJBI IO3BOJISET
00OHapyKUBaTh Je(EKThl U HEJJOCTATKU MPEACTABICHUS
uHpOpMAIUY, HECONIACOBAHHOCTHU MEXKITY
omnpezaeieHusIMA U pakramu. OIHAKO JAHHBIE MOAXO/bI
B OOIbICH CTENEHH TMEPEeKINKAeTCs C KadyeCTBOM
mpoiiecca pa3pabOTKH, HO HE HEHNOCPEACTBEHHO
kauectBoM MUC.

2. CtanaapTsl Ka4ecTBa IPOrPaMMHOIO
o0ecneyeHns

c CHUCTEMOMH:
CIIOCOOHOCTE K
MOKPBITUE

B3anMMOJIEICTBHEM
MPOYKTUBHOCTb,
YIIOBJIETBOPEHMUIO,
KOHTEKCTA.

MOJIb30BATEISI
3¢ EKTHBHOCTD,
OTCYTCTBHE  PHCKa,

Moznens  kadecTBa  IPOAYKTa
cpoiicta [10 1o 8 xapakrepucTHKaMm:

JIEKOMIIO3UPYET

(yHKIMOHABHAS TPUTOJJHOCTB,
IIPOU3BOAUTEILHOCTD,
COBMECTUMOCTb,

yA0OCTBO HCIIOIB30BAHUS,

—  HaJeKHOCTb,
AKTyalbHBIMH CTaHJapTaMd B 0OJIACTH KadecTBa
O sBmsrorcs crargaptael [SO/IEC 25nnn SQuaRE —  3alMILIEHHOCTD,
(Software Quality Requirements and Evaluation —
TpeOOBaHMS K KadeCTBY M OIEHKAa IPOTPaMMHOTO —  CONPOBOXIAEMOCTH,
nponykra). B Pecrry6nuke benapyck BBeneH B neiicTBue
craumapr CTB ISO/IEC 25000-2009 «PaspaboTka —  MOOHJIBHOCTS.
IpOTpaMMHOTO obecriedeHus: TpeGoBaHMS K KadeCTBY —
U oleHka mnporpammHoro mpoaykra (SQuaRE): enoEsoRaHHH
PykoBoactBo mo SQuaRE» [CTB ISO/IEC 25000, | | B J J
2009]. Ortnenpuple rpymmbel  crangaproB  SQuaRE TpoyKTHE- adppexTH- emocomoers || oreyrersme | [ moxpermme
MIPUBEICHBI HA pUCYHKeE 1. HoeTy b ;‘;j’:;; prcsa HOMTEKCTR
Mogems xazectsa 2501n Pucynok 2 — Mopenb kauecTBa B HCIOIb30BaHUH
Tpebopanns x Ouerxa Tak kak OomHUM W3 XapakTepHbIX npusHakoB MHNC

KagecTBa
2504n

Ka9ecTBY

/) . 2
23503n VYupaenenre kagecteom 2500n

Iamepenne xagectsa 2502n

Pucynoxk 1 — I'pynmst cranmaptoB SQuaRE 25nnn

JlanHb1e CTaHIAPTHI pemIaMeHTHpYeT
uepapxudeckyro Monens kadectsa IIC. Ha Bepxmem
YpOBHE HAaxXOOATCS XapaKTepUCTHKH, Kaxmas u3
KOTOPBIX  pazfensercss - Ha  MOAXapaKTepUCTHUKH.
ITonxapakTepuCTUKH OMpPEHENITCI Mepamu. Mepa —
9T0 arpulyT O00BEeKTa U METOJ €ro HU3MEpEeHHsI.
KoHnenrtyanbsHO, Takas MOJeIb KauecTBa CIpaBe]IHBa
u ans UNUC.

Opnako ecnu crargaptel ISO/IEC 25nnn sxecTko
OTIPENeNIAIOT XAPAKTEPUCTHKA W TOAXapaKTCPUCTHUKH
KayecTBa, TO i OUEHKH KoHkpeTHbix HWHUC
OTpENeIICHHBIC CTaHAApTaMH  XapaKTCPUCTUKHA  HE
BCera IIONXOMSIT B IIONHOH Mepe, W HEOOXOIUMO
OTIPENENATh aKTyaJbHEIC XapaKTepUCTHKH u
PaHKUPOBATH UX IO CTEIICHH BAYKHOCTH.

Cranmapt ISO/IEC 25000 SQuaRE [CTB ISO/IEC
25000, 2009] BeiensieT aBe Monenu kadectra I10:

Ka4€CTBO B MCIIOJIb30BAHHUH,

Ka4eCTBO IMPOAYKTaA.

Mozens KadecTBa B HCIIOJIb30BaHWUHM (PHUCYHOK 2)
omnpenenser 5 XapakTEepUCTHK KadecTBa, CBS3aHHBIX C
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SABISIETCS CIIOCOOHOCTh K CaMOOOYYeHHUIO, MOXKHO

yrBepxknarb, uro WUC  sBruseTcss  MOCTOSHHO
pasBuBaromieiicss cuctemoi. 3Haumt, gna  MUC
OoJbIINI MHTEpEC MMEET MOJENb KadecTBa MPOAYKTa
(pucyHox  3), HeXeTHM  MOAeNb  KayecTBa B
UCIIOJIb30BaHUH.
Kawuecteo mpoayxra
I
[ I I I I
gymamo- || mpomsse- || cosesec- yacs- nazewm- sam- compo- || tofmre-

HaTBHaA THMOCTE cTEO HOCTB BOXIA- HOCTB

eMOCTB

AwTeTE- men-

npHroz- HOCTB HCIOTE- HOCTB

HOCTB s0EaHmA

Pucynok 3 — Monenb kauyecTBa MpOIyKTa

3. MeToa OeHKH Ka4eCTBa
HHTEJJIEKTYaJIbHBIX HH()POPMAITMOHHBIX
CHCTEM

st ouenkum kadectBa MUC  mnpennaraercs
HUCIIONB30BaTh MeTon oneHkn kadectBa 1o I[SO/IEC
25020 [ISO/IEC 25020, 2006], KOTOpbIii IO CyTH
npuxomuT Ha cMmeHy cranmapry ISO/IEC 15939:2002
[ISO/TEC 15939, 2002].

CxeMaTu4HO MOJeib, IIOJOKEHHas B OCHOBY
JaHHOTO METOofa, IIOKa3aHa Ha pHCYHKe 4: Mepsl
OMPEACIISIOT MOAXAPAKTEPUCTHKH Ka4eCcTBA, HA OCHOBE
MOAXAPAKTEPUCTUK IMIOJYHACTCAd OICHKAa OTACJIbHBIX
XapaKTepPUCTHK, W YyXKE Ha OCHOBE XapaKTEPHCTHK
ompenessieTcss HHTErpajibHas OLCHKA Ka4ecTBa.



Ka=ectso Mepzt xagecTEa
HpoaykTa
CocronT 13 Terepupvior
XapaKTepHCTHKA Dymi
P — H3IMEPEHHA
——-—"’/
Cocront n= L Tloctymarot
Ha BXOJ
Tloaxapaxreprc- DaeMeHTEI Mep
THEA Ka49eCTBa -
Pucynox 4 — Mozienb OLIeHKH KadecTBa
PQ
I/IHTCrpaHLHaH OLICHKa KadyecTBa
paccuntbBaercs 1o gpopmyae (1):
K
X X
AR/
PQ _ k=1 (1 )

27

X .
e B{ - OIICHKA k-1 XapaKTepPUCTUKU Ka9eCTBa,

K b
k=

—_

VX o k-
+ - BecoBod Kod(h(HUIMEHT k- XapaKTepUCTUKU

K
X
KauecTBa, PUYEM Z Ve =1.
k=1

Jlis ompeneneHusl CTENIEHW BaKHOCTH OTIEIBHBIX
MOAIXApPAKTEPUCTUK ¥ XapaKTEPUCTHUK HCIIOIB3YIOTCS

V >

METOJaMH SKCIIEPTHBIX OLCHOK (HalpuMep, MOTYT
OBITH HCIOJIB30BAHBl METO/BI KOJUIEKTHMBHOW palOOTHI
9KCTIEPTHOH rpynibl nim Metox Jenbon).

BECOBBIE  KOI(PPHUIIMEHTHI oTIperneNsieMbIe

4. Bo10op Mep KayecTBa

U Bce xe, OCHOBHOI MpOOIEMOI OIEHKU KayecTBa
NUC wMoxHO cuMTaTh TPaBHIBHBIA = BBIOOP Mep
KayecTBa, T. K. Mepbl MO3BOJIIOT JaTh OOBEKTUBHYIO
KOJMYECTBEHHYIO  OLICHKY  KOHKPETHBIX  CBOMCTB
cucreMsl. Hambonee mpopaOOTaHHOH 31ech SBISETCS
OIICHKAa KauecTBa ITONCKOBBIX MammuH. MOXHO
MIPUBECTH METOJMKY OLEHKH, CyTh KOTOPOIl COCTOWT B
MONyYeHUH WHTETPAJbHON OLEHKM OKCIIEPTOM Ha

OCHOBE 3HAYCHHMN BBIYUCICHHBIX MeEp KauecTBa
[MaceBuy, 1996]. OcHoBHast wumesi cOcTOUT B cOope
HECKOJIbKAX ~ [MApaMeTPOB  IOWUCKOBOW  MAIIIHMHBI,

OIIMCHLIBAIOIINX ITOBEACHNE IMOJIb30BaTeIell U CBOMCTBA
CaMOM CUCTEMBI:

HACKOJIBKO 6I>ICTpO BBITIOJTHAKOTCA 3aIIPOCHI;

CKOJIBKO 3aHUMAET ITOUCKOBBIM HHICKC,

—  HAaCKOJIbKO XOpOIIIO YAOBIIETBOPSIIOTCS
UH(OPMALOHHBIE HOTPeOHOCTH
MOJIb30BATEIS;

CKOJIbKO MH(OpMaIMK yIaaoCh MOIYyYUTh IO
3anpamnBacMon TEME;
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HAaCKOJIBKO yﬂO6HO IIOJIb30BaThCS CUCTEMOM.

COOTBETCTBEHHO, MOYHO TIPUBECTH TIPUMEPHI
CIICAYIOIMX  Mep IS  OIEHKH  TIOBEICHHUS
MOJIb30BaTEICH MpH IMOWCKe B WHTEepHETe [Rambler,
20117:

BEPOSATHOCTHh BO3BPaTa B IOMCKOBYIO BBIIAdy
MOCIIe TIepexoa Ha HalAEHHYIO CTPaHHILY;

BEPOATHOCTb IIPOCMOTpA pe3yabTara MEHee
geM 20 CeKyHI M BO3BPAILICHUS B IOHCKOBYIO
BBIJIaYY;

CpenHssl MO3MLUS CCHUIOK Ha CTPAHUIIBI, Ha
KOTOpBIE OCYIECTBISICA Hepexon
MOJIB30BATEIIS;

BEPOATHOCTD IIOJIHOI'O OTCYTCTBHUSA NEPEXOIOB
Ha CTPpaHUIIBI IIOMCKOBO BbIJa4H.

[TpuBeneHHBIE MEPHI COMIACYIOTCS C TPEOOBAHMSIMU
Kk Mepam cranmapra ISO/IEC 25020 [ISO/IEC 25020,
2006], oHM< MOryT OBITb NPEICTABICHBI B
OTHOCHUTENBHBIX €IUHUIIAX M HOPMHPOBAHBI C TEM,
4TOoOBl 3HaueHMs M3MeHsmch Ha otpeske [0, 1],
npudeM dem Ommxe k 1, tem Bbime kadectso MUC.
OnHaKo MOMCKOBBIE MAIIMHEI — JIUIIEL onuH Kiacc UC,
W Uil JIPyTHMX KIJIAcCOB XapaKTEPUCTHKA M MEpHI
KagecTBa OyIyT 3HAYMTEIILHO OTIHYATHCS.

3AKJIOUYEHUE
O00011ast BBIIIECKA3aHHOE MOXHO OTMETHUTH, YTO
npobiema  ornenku  kauectBa MMC  ocraercs

HepelleHHoH B cuiy MHororpaHHoctd MWC u y3koi
cnenuUKA UX OTHENBHBIX KiIaccoB. B To ke Bpems,
MOJEIX HW  MeToAbl  oOmeHku  KadectBa 11O,
onpezesnseMble HOBBIMU MEXTyHaPOIHBIMHU
cragmapramu [SO/IEC 25nnn, MOTYT U JOJKHBI OBITH
aJanTUPOBAHBI C Leblo uX npumenenus k MUUC.
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This paper analyses the problem of intelligent systems
quality evaluation considering current stage of
development of international standards devoted to
software quality. It gives examples of quality measure
for intelligent systems and shows how to apply quality
evaluation method defined in ISO/IEC 25020 to
intelligent systems.

INTRODUCTION

The problem of quality evaluation of intelligent
systems is essentially important because results of
quality estimation allow to understand what a user can
expect from the system. Quality evaluation must be
conducted on all stages of system development, thereby
allowing a developer to adjust- technical and
administrative approaches to the project. This paper
aims to provide a link between international quality
standards for software evaluation ‘and intelligent
systems and shows how-to apply those standards to
measure intelligent systems quality.

MAIN PART

When trying to evaluate intelligent system quality,
in most- cases staff deal with functionality. The
functionality of intelligent system is observed from two
perspectives:

1) intelligent system quality is defined as a function
of error quantity the number of which is captured in a
given way;

2) intelligent system quality is estimated by an
expert.

System quality, however, is not only functionality —
it includes much more characteristics each one of which
is further decoupled into sub-characteristics. Software
quality evaluation techniques can be applied to
intelligent systems estimation as well.
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In particular, international standard ISO/IEC 25000-
2009 SQuaRE can be used to define product quality

model by choosing 8 characteristics: functional
suitability, performance efficiency, compatibility,
usability, reliability, security, maintenability, and

portability. These 8 after certain modifications can be
applied to intelligent systems as well.

To evaluate intelligent system quality an evaluation
method defined in ISO/IEC 25020 can be used. The
standards ISO/IEC 25020 is coming into replacement of
ISO/IEC 15939:2002 with some improvements and
adaptation to ISO/IEC 25nnn line. The model which
lies underneath of the evaluation method is the
following: measures define sub-characteristics, having
estimate on a given sub-characteristics, quality
characteristic is defined. From a given estimates of
quality characteristics an integrated quality estimate is
coming.

The method of intelligent system quality evaluation
implies that given measures, sub-characteristics and
characteristics participate in the estimate with specific
weights. The weights are defined by experts considering
experience, statistical results of previous developments,
and other factors.

Major problem of quality evaluation is not
characteristic definition — but definition of quality
measures. For intelligent systems most developed is the
area of search machines. Examples of measures for
Internet searches are:

probability of return to search results;

probability of result analysis for 20 seconds
and returning back to result set;

average position of link to target pages in
result set;

probability of no clicks on result set links.

The given measures are compatible with
requirements and recommendation of ISO/IEC 25020
standard to quality measures. They are defined in
relative numbers and normalized in a way that values
are changing on [0, 1] interval, closer to 1 corresponds
to better intelligent system quality.

Search machines, however is only one class of
intelligent systems and for other systems characteristics
and measures to evaluate quality will differ
significantly.

CONCLUSION

The problem of intelligent system quality evaluation
remains unresolved because of different applications of
intelligent systems and their variety. At the same time,
international standards ISO/IEC 25nnn in software
quality can be applied to intelligent systems as well,
providing guidance on precious estimation of intelligent
systems quality.





