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Basic Concepts and Preliminaries
OcHoBHble NOHATUA. BBegeHue

Software is like entropy. It is difficult to grasp,
weighs nothing, and obeys the second law of
thermodynamics, i.e., it always increases.

Norman Ralph Augustine.

KomnibromepHasi npogpamma rnodobHa
aHmpornuu. OHa mpydHa 8 yrpasreHuu, He
uMeem Hukakou macchkl U nod4uHsemcs
8MOpPOMY 3aKOHYy mepMoOUHaMUKU, m.e.
pasmep ripogpamMmbl MOCMOSIHHO pacmém. -
HopmaH Panbgh Agaycm




1.2 Software Quality
KauecTBo nporpaMMHOro obecrnevyeHus

The question "What is software quality?" evokes many different answers.
Quality is a complex concept—it means different things to different people, and
it is highly context dependent. Garvin [18] has analyzed how software quality is
perceived in different ways in different domains, such as philosophy, economics,
marketing, and management. Kitchenham and Pfleeger's article [60] on
software quality gives a succinct exposition of software quality. They discuss
five views of quality in a comprehensive manner as follows:

Bonpoc “YTo Takoe ka4yecTBO NpPorpaMMHOro obecneyeHna?” nopoxxaaeT
MHOXEeCTBO pa3HO0bpa3HbIX 0TBETOB. KauecTBO, 3TO KOMMIEKCHOE MOHSATUE —
MMeloLLee ANSl KaXXA0ro CBOM CMbICIT M OY€Hb CU/TbHO 3aBUCSILLIEE OT CUTYaLUN.
FapBuH (B cBoen ctatbe “What Does “Product Quality” Really Mean?")
NpoaHaNn3npoBas HAaCKObKO OT/IMYAIOTCS NMOHATUS KavyecTBa NPUMEHUTENBHO K
pa3HbIM chepam AessTeNbHOCTN YenoBeKa, TaknM Kak (uinocodusiIKOHOMUKE,
MapKeTUHI U MeHemkMeHT. CtaTbs Kutuenxama u MNdne TeMmy
("Software Quality: The Elusive Target”) oaét kpaTtkoe 0
nporpaMMHoro obecneveHusl. ABTOpbl BCECTOPOHHE paCCM
NSTb NOAXOAOB K €ro onpeaeneHuio:
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1.Transcendental
View

\

1. Transcendental View - TpaHCLUEHAEHTHbIN NoaAX0A

2. User View - Moaxoa, opMeHTMPOBaHHbIN Ha NOAb30BaTeNs

3. Manufacturing View - Moaxoa, OpMEHTUPOBAHHBIA Ha NPOU3BOACTBEHHbI
npouecc

4. Product View - MNoaxoa, OpUEHTMPOBAHHbBIN Ha FOTOBbIA NPOAYKT

5. Value-Based View - Moaxoa, OCHOBaHHbINM Ha CTOMMOCTM NMPOAYKTa




be recognized but is difficult to define. The transcendental view is not
specific to software quality alone but has been applied in other complex
areas of everyday life. For example, In 1964, Justice Potter Stewart of
the U.S. Supreme Court, while ruling on the case Jacobellis v. Ohio,
378 U.S. 184 (1964), which involved the state of Ohio banning the
French film Les Amants ("The Lovers") on the ground of pornography,
wrote "I shall not today attempt further to define the kinds of material I
understand to be embraced within that shorthand description; and
perhaps I could never succeed in intelligibly doing so. But / know it
when I see it, and the motion picture involved in this case is not that"
(emphasis added).

/ 1.Transcendental

1. Transcendental View: 1t envisages quality as something that can
View \

1. TpaHcyeHaeHTHbIH nogxoa: Npy TakoM Nnoaxoae, Ka4ecTBO MOXHO
NpeacTaBUTb Kak HEYTO OYEBMAHOE, HO CIIOXXHOE ANS YETKOro onpeaeneHus.
TpaHCUEHAEHTHbIN NOAXOA XapaKTEPEH He TOJIbKO ANSl ONpeaeneHus
KayecTBa NporpamMMHOro obecneyeHus, Ho TakXke NPUMEHUM B ApYrux
TpyAHOpPa3peLUMMbIX BOMPOCaxX Hallen NnoBceaHEBHOW XM3HWU. Hanpumep, B
1964 roay, cyabs BepxosHoro Cyaa CLUA lNMotTep CTioapT, BO BpeMs
BbIHECEHMSA CyaebHOro pelieHus no aeny kobennuca npotue wrata Orano,
378 U.S. 184 (1964), koTopoe Kacanocb 3anpeLleHnsi, HANIOXXEHHOro LWTaToM
Oraiio, ppaHuy3ckoro ¢punbma “JtobosHmkn” ("The Lovers") Ha ocHoBaHWUK
ero nopHorpacun4eckoro coaepxaHusi, Hanucan: "4 He éyay ceroaHs n B
6yaywem nbiTaTbCs ONPeAennTb BUA, K KOTOPOMY OTHOCUTCS! AaHHbIN
MaTepwuasn, KOTOPbIN, Kak S MOHWMatO, A0/MKEH ObITb NOMHOCTHIO OXBAYeH
3TWM YCNOBHbIM OrpeaenieHneM; U, BO3MOXXHO HUKOrA4a He CMOry
Bpa3yMUTENbHO caenaTb 3T0. HO 5 3Haro 310, Korga s BH)KY 370, U
KMHOKAPTUHA, BOB/IEYEHHAs! B 3TOT MPOLIECC, HE OTHOCUTCS K TakoM
KaTeropun (3anpewéHHon)” (BbigeneHo MHOM).




2. User View: 1t perceives quality as fitness for purpose. According to this
view, while evaluating the quality of a product, one must ask the key
question: "Does the product satisfy user needs and expectations?"

2. 1o4xos4, OPUEHTUPOBAHHbIM HA 10/1b30BATE/IS.; KauecTBO MOHNMAIOT Kak
COOTBETCTBME NPOAYKTa CBOEMY Ha3HayeHuto. CornacHo aToMy noaxoay,
OLIEHKA KayeCTBa 3aK/1Il0YaeTCs B OTBETE Ha KJIHOUEBOW BOMpPOC:
“YaoBneTBopsieT 1 NPOAYKT NOTPEOHOCTSAM 1 OXXnaaHMaM nonb3oBaTtens’?

3. Manufacturing View: Here quality is understood as conformance to the
specification. The quality level of a product is determined by the extent to
which the product meets its specifications.

3. [lo4x04, OpUEHTUPOBAHHbIY HA MPOU3BOACTBEHHBIV rpoLecc. B 3ToM
C/lyyae KayecTBO MOHMMAIOT Kak COOTBETCTBME OMMUCaHMIO crieuuduKaLmn.
YpoBeHb KauyecTBa NpoAyKTa onpeaenéH CTeNeHbio COOTBETCTBUS
onpeaenéHHbIM ANs Hero B cneundukaumm TeXHnY




4. Product View: In this case, quality is viewed as tied to the inherent
characteristics of the product. A product's inherent characteristics, that is,
internal qualities, determine its external qualities.

4. lMoaxos, OpUeHTUPOBAaHHbIY Ha FOTOBBIV MPOAYKT. B 3TOM cny4ae,
KauecCTBO BUAAT KaK B3aMMOCBA3b HEOTHLEMJIEMbIX XapaKTEPUCTUK
NPOAYKTA. ITU XapaKTEPUCTUKMU, T.€. BHyTPEHHEE ero KayecTso,
onpeaenstoT Ka4ecTBO BHELLHEE.

5. Value-Based View: Quality, in this perspective, depends on the amount
a customer is willing to pay for it.

5. [104x04, OCHOBAHHbIM Ha CTOMMOCTY PO4YyKTa. KauecTBo, C 3TON TOYKMU
3pEeHUs, 3aBUCUT OT CYMMbI, KOTOPYIO MOJIb30BaTe/lb FOTOB MAaTUTL 3a Hero.




The concept of software quality and the efforts to understand it in terms of measurable quantities date
back to the mid-1970s. McCall, Richards, and Walters [19] were the first to study the concept of
software quality in terms of quality factors and quality criteria. A quality factor represents a behavioral
characteristic of a system. Some examples of high-level quality factors are correctness, reliability,
efficiency, testability, maintainability, and reusability.

A quality criterion is an attribute of a quality factor that is related to software development. For example,
modularity is an attribute of the architecture of a software system. A highly modular software allows
designers to put cohesive components in one module, thereby improving the maintainability of the
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KoHuenums kadectsa MO 1 NonbITKa OCMBICINTL €€ B TEPMUHAX, ONMCbIBAIOLLMX BOMbLIOE KONNYECTBO
NOAAQIOLLINXCA U3MEPEHMIO AaHHbIX, BO3BpaLlaeT Hac B cepeanHy 1970-x rogos. MakKonn, PudapAac u
YonTepc, nsyyaslume B TO BpeMS KOHLENUMIO Ka4yecTBa, NePBbIMU BBEWM TEPMUHbLI (DaKTOp KayecTsa U
KpUTEpMM KadectBa. DakTop KayecTBa NOKA3bIBAET XapaKTEpPHbIE CBOWCTBA cUCTeMbI. BoT, ans

npuMepa, HEeCKOSIbKO (PAKTOPOB KayeCTBa BEPXHEro YPOBHS: KOPPEKTHOCTb, HAAé
3 PEKTUBHOCTb, TECTUPYEMOCTb, CONPOBOXAAEMOCTb U MPUroAHOCTb K NOBTOPH

Kputepuin kauecTBa aBnseTcs atpubyToM hakTopa Ka4yecTBa, CBA3aHHLIM B
CBOO o4epeab C pa3paboTKon NporpaMMHOro obecneyeHusl. Hanpumep,
MOAY/NbHOCTb — 3TO aTPUOYT apXUTEKTYPbl MPOrpPaMMHON CUCTEMBI.
Mporpamma, cocTosilias M3 60MbLLIOrO KOIMYECTBA MOAY/IEN, MO3BONSIET
NPOEeKTUPOBLUMKAM cobpaTb 0bpasyolume eamHoe Lenoe KOMMOHEHTLI B
OAMH MOAYNb, TAaKMM 06pa3oM, yy4llas CONpoBOXAAEMOCTb CUCTEMDI.




Various software quality models have been proposed to define quality and its related attributes. The
most influential ones are the ISO 9126 [20-22] and the CMM [14]. The ISO 9126 quality model was
developed by an expert group under the aegis of the International Organization for Standardization
(ISO). The document ISO 9126 defines six broad, independent categories of quality characteristics:
functionality, reliability, usability, efficiency, maintainability, and portability. The CMM was developed by
the Software Engineering Institute (SEI) at Carnegie Mellon University. In the CMM framework, a
development process is evaluated gt a scale of 1-5, commonly known as level 1 through level 5. For
example, level 1 is called the inijg A\ whereas level 5—optimized—is the highest level of process
maturity.

ISO 9126  software quality models CMM

MpennaratoTcs pasnnyHble Moae onpefeneHns KadecTsa M CBA3aHHbIX C HAMU
aTpmnbyToB. Hanbonee BaxxHbIMU 13 WX sBnstoTca 1ISO 9126 n CMM [ mogesib
3pesioctv riporeccos paspaborky [10]. Mogenb onpeaeneHns kadectsa ISO 9126
6blna pa3paboTaHa rpynnon aKCnepToB Noj arnaon MexayHapoaHon OpraHusauum
no CraHgaptusauum (ISO). AokymeHT ISO 9126 Aaét onpeaenexHune obwmm,
He3aBMCMMbIM KaTeropusiM XxapakTepuUCTMK KayecTBa: (PyHKUMOHANbHOCTD,
Hafaé>XHOCTb, NPOCTOTA UCNOb30BaHMS, 3 HEKTUBHOCTb, CONPOBOXAAEMOCTb U
NepeHOCUMOCTb.

CMM 6ebina paspaboraHa NHcTuTyTOM lMNporpammHon HxeHepun (SEI) npu
YHusepcutete KapHern MennoH. CornacHo CMM cTpykType, npouecc paspa’)
onpegensieTca rno wkane ot 1 4o 5, N3BECTHOM Kak nepapxus ypoBHen 3penoctu
0o 5. Hanpumep, ypoBeHb 1 Ha3biBaeTCA Ha4YarnbHbIM YPOBHEM, TOrAa KaK YpOBEHb
— ONTUMU3NPOBAHHbLIA — CaMbll BEPXHUI YPOBEHb 3PENOCTU npouecca pa3paboTku
nporpaMmmMHOro obecnevyeHus.




In the field of software testing, there are two well-known process models, namely, the test process
improvement (TPI) model [23] and the test maturity Model (TMM) [24]. These two models allow an
organization to assess the current state of their software testing processes, identify the next logical area
for improvement, and recommend an action plan for test process improvement.

test models

B obnactn TectnposaHus MO CywecTByrOT ABe LUMPOKO U3BECTHbIE
MOZEeNn, MoAesb yny4dlleHus npouecca tectupoBaHus (TPI) n mogens
3penocTun npoueccoB Tectuposanuns (TMM). 3Tu ase Moaenu
NMO3BOJIAIOT OLIEHUTb TeKYLLee COCTOAHNE NpoLiecca, peEKOMeHA0BaTh
N/aH AENCTBUMA ANS YYYLEHUS TECTUPOBAHNS U 0603HAYUTb
cneayoLLyto norndeckyto obnactb Ans paboThl.
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