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INOPIBHAHHA ITPOI'PAMHUX METPUK
JJIs1 OHIHKHU AKOCTI ITPOI'PAMHUX ITPOJAYKTIB

Y cmammi HasedeHo pesysemamu docaidxiceHb pI3HUX munie Mempuk npo2pamMHo20 3abe3nevyeHHs ma
KOHKpemHux npedcmagHukie daHux munie. OnucaHo cgepy ix 3acmocy8aHHsi ma 3pyyHiCmb 8UKOPUCMAHHS SIK NpU OYiHyi
siKocmi 20mogozo npodykmy, mak i Ha cmadii po3po6Ku.
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COMPARISON OF SOFTWARE METRICS FOR QUALITY ESTIMATION
OF THE SOFTWARE PRODUCTS

There is a well known principle, that you can manage only what you can measure - therefore adequate measurement and
estimation of different elements in any engineering area is a very important development factor, and software engineering is not an
exception. Software metrics represent numeric values of software characteristics and are used for analysis of different aspects of the product
in order to predict possible problems. Software metrics can be applied to any stage of the software life cycle. For instance, on a stage of
requirement analysis and the problem formulation, these metrics help to estimate the required amount of work and, respectively, the amount
of financial and work resources. In addition, the metrics can be used directly in estimation of the program code complexity to assess it’s
performance, effectiveness and the ability to modify it if needed. Software metrics are an important part of the whole software quality
management process as they can be easily automated and applied in order to achieve some valuable technical characteristics. Moreover,
they can be combined with another quality management tools and are a beneficial addition to any software product development model. In
general, measuring the attributes of software during any phase of development gives a number of beneficial results to the developers as it
helps to use the time, finances and effort effectively. This is achieved because of early problems identification, estimation and prevention and
because of that the size, cost, quality and simplicity of the maintenance of the product is always under control. This article describes the
results of research on different software metrics types and the actual representatives of these types. It assesses the usage area and the
convenience of it’s usage on evaluating the quality of both a finished product and a product in the development stage.
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Beryn. ITocranoBka npodJjieMn

AzekBaTHE BHMIDIOBAHHS Ta OIIHKA pPI3HUX €JIEMEHTIB y Oynb-sKii ramy3i iHkeHepil € BaXKIMBUM
(dakTopoM po3poOKH. [HXKEHEpiss MPOTPaMHOTO 3a0e3ICUCHHS HE € BHUKIIIOYCHHSM, OCKUIbKH 3arallbHOBIIOMUM €
NPUHIUI — KEPYBATH MO>KHA JIMILE TUM, 1110 MOXHA BUMIPSTH.

Mertpuku nporpamHoro 3abesneuenns (I13) npencrasnstors co000 YncenbHI 3HaYeHHs XxapakTepuctuk 13
Ta BHKOPHCTOBYIOTHCSI Ul aHAN3y PI3HUX ACMEKTIB NMPOAYKTY 3 METOI0 Mepen0dadeHHs MOXIMBHX IPOOiIeM.
[IporpamHi METPHKH MOKYTh OyTH BHKOPHCTaHI Ha OyJb-sIKOMY eTaIli XuTTeBoro mukiy [13. Hampuknax, Ha eTami
aHaJli3y BUMOT' Ta IOCTAHOBKH 3a7ayi, METPHKH JOIIOMAraloTh OLIHUTH HEOOXiTHHUIA 00car pobiT Ta, BiAMOBIIHO,
¢inancoBi 1 TpymoBi pecypcu. Takok METPUKH MOXKYTh BHKOPHUCTOBYBATHUCH O€3MMOCEPETHBO IS OLIHKA
CKJIQJIHOCTI TPOTPaMHOTO KOAY, Ul aHaji3y HOro MmBHAKOAIi, €(pEeKTHBHOCTI Ta MOXJIMBOCTI ajanTamii y pasi
HeoOxigHocTi. [IporpaMHi METPUKH € Ba)KIIMBOIO YAaCTHHOIO BCHOTO IPOIECY YMpaBiiHHS skicTio [13, ockiiabku
BOHM MOXYTb OYyTH JIETKO aBTOMAaTH30BaHI Ta 3acTOCOBaHI 3 METOI JIOCSTHEHHS BaXJIMBUX TEXHIYHHX
XapakTepuCTHK. bifbiie Toro, BOHM MOXYTh OyTH MO€IHAHI 3 IHIIMMH 3ac00aMy YIIPaBIiHHA SKICTIO 1 € KOPUCHUM
JIOTIOBHEHHSIM JI0 MOJIeTIi po3po0ku Oyab-sikoro 113,

3aramom, BUMipIOBaHHS XapakTepucTuk I13 Ha Oyap-skii crazii po3poOKH MPUHOCHTH HU3KY KOPHCHUX
pe3yabpTaTiB IS PO3POOHMKIB, OCKITIBKH JomoMarae e(heKTHBHO BHKOPHCTOBYBATH 4Yac, (hiHaHcH Ta 3ycwnis. Lle
JIOCSITAETHCS MIJISIXOM PaHHLOTO PO3IMI3HAHHS, OIIHKH Ta 3amo0iraHHs mpolieMaM; 3a paxyHOK IbOTO PO3Mip,
BapTICTBh, AKICTh Ta MPOCTOTA MIATPUMKH NPOIYKTY 3aBXKIH Oyze il KOHTPOJIEM.

AHaJIi3 0CTaHHIX J0CTiIKeHb Ta myOJikanii

OCHOBOIO JIOCJI/DKEHHS € TIpalli HayKOBLIB y cdepi ynpasmins sikictio 113, ynpasninas npoekramu I13 Ta
MibkHapoaHi craHmaptu cepii ISO/IEC miomo OIHKM 1 BHMIpPIOBaHHS SIKOCTI HMPOTPAaMHHUX IPORYKTIB. 3TifHO 3
JIOCIIIPKEHHSIMH, SIKI OnMcaHi y mparpix [1, 2], oninka ta 3a0e3nedeHHs skocTi [13 € mupokoro TeMoro, ToMy iCHYE
6arato pi3HMX MiIXOXIB 1O OIIHKH SKOCTI NMPOTPaMHHUX NPOAYKTIB. 3arajioM, MOHSTTS SKOCTI TPaKTYETHCS SIK
CTYIiHb BIAMOBITHOCTI KiHIIEBOTO MPOAYKTY BHMOTaM 3aMOBHHKA. Y Tamy3i 13 BH3Ha4eHiI HACTYNHI OCHOBHI
KpuTepii sxocti [3]:

— TPaBWIBHICTS;

— e(heKTHBHICTB;

—  IUJIICHICTB;

— 3pYYHICTb BUKOPHCTaHHS;

— 3PYYHICTH IMIATPUMKH;

166 Herald of Khmelnytskyi national university, Issue 5, 2021 (301)




TexHiuHi HayKu ISSN 2307-5732

— THYYKICTb;

— 3pYYHICTh TECTYBaHHS;

— MOXJIUBICTH HOBTOPHOTO BUKOPHCTAHHSI.

VY mporeci po3poOKH MPOTPaMHOTO MPOAYKTY BPAaXOBYIOTHCS YCi BaXIJIMBI KpUTepil Ta iX mpioputeTtH, y
pe3ynbpTaTi 4oro migOMpaeThCsl MOJENb ympaBimiHHA skicTio [13, ska mepenbavyae BHKOPHUCTaHHSA KOHKPETHHX
TIPUHIIAITB PO3POOKH, METPUK Ta METOIIB TECTYBaHHS.

Metor0 po0OTH € TIOPIBHSAHHSA Ta aHaJi3 METPHUK IPOTPaMHOTO 3a0e3MeueHHs i THIB, IO SKAX BOHHU
BIZTHOCATBCS, HA MPeMET c(epy 3aCTOCYBaHHS Ta 3pyYHOCTI BAKOPUCTAHHS.

Buxsian ocHOBHOTO MaTepiany

MeTpukn NporpaMHOro 3a0e3ledyeHHs — [€ CTaHJapTH30BaHi BUMIPIOBAHHS IEBHUX XapaKTEPUCTUK
MPOTPaMHOI CHCTEMH Y MPOLECY 3 METOI0 BU3HAYCHHS IX CTYNEHS Ta MipH BIUIMBY Ha NMPOAYKT y HiioMy. MeToto
00paxyHKy TNPOrpaMHHX METPUK € OTPUMaHHS OO ’€KTUBHHMX Ta 3pO3YyMUIMX BUMIPIOBaHb ISl I10JAJIBIIOTO
BUKOPHCTAHHsI NpH IUIAaHYyBaHHI OOKETy, IUIaHy pO3pOOKH, TECTyBaHHI, omTuMmizauii Ta goxymenTauii 113 [4].
3acTocyBaHHS METPHUK Halae HU3KY MepeBar A pO3pOOHHKIB, OCKUIBKH 1€ CIPOIIY€E MPHUHHATTS BarOMHUX PIIIeHb
MIOA0 apXITEKTYpH IMPOTPaMHOTO MPOAYKTY, BUKOPHCTAHHA THX YH iHIINX (PpPEHMBOpPKIB, MOB IpPOTPaMyBaHHS
Tomo. Takox 1e J03BOJISE MIBUIKO PO3II3HABATH TA YCYBaTH MOKIIMBI HECIIPABHOCTI MPOXYKTY, A€ YiTKE 1 IIOBHE
PO3YMIHHA MIBHIKOIT IPOTpaMu Ta MIISXH 11 ONTHMI3aIlii.

TuM He MeHIe, OCKITBKH HPOLeC IPOSKTYBaHHS Ta PO3POOKH MPOrPaMHOT0 MPOIYKTY € JOBOJI CKIIQTHHM
1 KOMITIEKCHUM, MeTpuKkH [13 BHCTYMatOTh JIMIIE IHCTPYMEHTOM IPU aHaJi31 MPOEKTY CIIEIialliCTOM Ta MalOTh IIeBHI
obmexeHHs. Harpukiia, 3acTocyBaHHS METPHK HE 3aBXK/IU € IPOCTHM TPOIECOM, B 0araTb0oX BHIAJIKax 1€ CKJIQJHO
Ta JIOpOr0o; OKPIM TOro, KOXEH MNpOEKT € yHikanpHMM. Came TOMY 3arajibHOBIZIOMI METPUKH MOXYTh OYyTH
BUKOPHCTAaHI JIUIIE Il BUMIpIOBaHHS 0a30BHX XapaKTEPUCTUK IPOrPAMHOIO KOAY, a JUIsl TIMOIIOro aHaji3y ciij
PO3pOOUTH METPUKY KOHKPETHO JUIS JaHOTO MPOTPaMHOTO MPOIYKTY.

MeTpukn nmporpaMHOro 3a0e3NeyeHHs] € eMIIPUYHUMH, a TOMY HEe NOKPHBAIOTh BECh CIIEKTp aTpHOYTIiB
KOAYy i BimoOpakaroTh He abcomoTHY omiHKy [13, a numre iIMOBipHICTF BUHUKHEHHS MPpo0OiieM Ta 3001B [5].

Mertoposorisi JaHOTO IOCIHIKEHHS MOJArac y BUKOPUCTAHHI HACTYIHHUX KPUTEPIiB MOPIBHSAHHS METPHK

I13:
— OCHOBHA iJ1esl METPHKH Ta Tary3b ii 3aCTOCYBaHHS;
— TIPOCTOTA peaizalii Ta THYYKiCTh BUKOPUCTAHHS;
— OCHOBHI IIepeBaru Ta HeIoJiku MeTpuk [13.
Krnacudikanist po3riissHyTHX y JJaHii cTaTTi MpOrpaMHUX METPHK MpejcTaBiieHa Ha puc. 1.
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Puc. 1. Knacudgikauiss MeTpuk nporpaMHoro 3aée3nedeHHst

VY cydacHUX KOMIUIEKCHUX IPOEKTax 3HaXOMSTh CBOE 3aCTOCYBAaHHSI PEACTABHUKY BCIX THITIB IIPOrPaMHHUX
METPHK, OJJHAK KOXKHa 3 HUX Ma€ CBOI OCOOJIMBOCTI 3aCTOCYBAaHHS Ta MOXE TPAKTYBAaTHCh HO-Pi3HOMY, 3aJI€XKHO BiJ
crnerdiku KOHKPETHOTO MPOTrPaMHOTO HPOIYKTY.

Mempuka oOunamiunoi 36’sznocmi (Dynamic Coupling Metric — DCM) BHKOPHUCTOBYETBCS st
BUMIpIOBaHHS 3B’ A3HOCTI MIXK ITaporo 00’€KTIB YM KJIAciB IiJ 4ac poOoTH nporpamuoi cuctemu [6]. [lepesaroto miei
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METPUKH € 1H()OPMATHUBHICTb, OCKUJIBKM ii MOXHA BHKOPHUCTOBYBaTH Ha pPIiBHI MOJYJIB Ta BHUMIPATH CTYIIHb
3JIEKHOCTI MDK LMMH MOAYIsMH. Jlo HENOJNIKIB METPUKH BiJHOCHUTBCS CKIAJHICTH BHKOPUCTaHHS Ta
HEMOXITUBICTP 1i 3aCTOCYBaHHS Ha paHHIX eTamax po3poOku 113, ockimbku y HasBHOCTI Mae OyTu poboda cucrtema 3
BiJTOMOIO apXiTEKTYpPOIO.

Kinvkicmo paokie xoody (Source Lines of Code — SL0C) — e MeTprKa po3Mipy IPOTPaMHOTO MPOIYKTY,
OCHOBHA iJ1esl SIKOT MOJIATae y MiApaxyHKy KUTBKOCTI PIKiB KOy, Oe3 BpaxyBaHHSI KOMEHTApiB Ta MOPOXKHIX PAIKIB
[7]. Ls merpuka po3poOiieHa Il OIHKH 3YCHIIb, BHTPAYeHHX Ha PO3POOKY IMPOTpaMHOTO MOAYIISA Ta U
MOPIBHAHHA MPOAYKTUBHOCTI po3poOHuKiB. Metprka SLoC € ofHi€l0 3 HAUIPOCTIMHX 1 paHHIX METPHK, TOMY BOHa
Mae HU3KY oOMexeHb. OCHOBHMMH 3 IIMX OOMEXKEHb € Te, 10 OJHA M Ta caMa (hYHKIIOHAJIBHICTh MOXe OYTH SK
3amcaHa B OJIMH PSJIOK, TaK 1 po30MTa Ha JAEKiIbKa; TaKOX MOTPIOHO BpaxoBYBaTH crenu(iKy OKpPEMHX MOB
nporpamyBaHHs. BpaxoByrou¥ 1ie, 1aHy METPHKY HE MO’KHA BBa)KaTH I'HY4YKOIO, IIPOTE BOHA € MPOCTOI0 y peastizarii
Ta Ma€ MIMPOKY Tany3b 3aCTOCyBaHHsS. PO3pi3HSIOTH ABa THUNM PsAKIB — (i3UuHI Ta JOriuHi; (i3W4HI PsIKU
MPE/ACTAaBISIFOTH KUIBKICTD YCIX PSAKIB KOAY, @ JIOTi4HI — KUIBKICTh KOMaH/1 IPOTpaMu.

Kinvkicmo moxenie (Token Count) — koHmemitist i€l METPHKH TOJISATAE Y TOMY, MO0 pPO3TIIAmATH
Mporpamy sIK KOJEKIIif0 TOKeHiB. TokeHaMH BBa)XKAaIOTHCS YHIKAIBHI OIEpaTOpPH Ta ONEpaHIH, i BCS JIoTika poOoTH
mporpamMu Moke OyTH BH3HAuU€Ha 3a JOMOMOTOI0 mUX 0a30BHX KOHCTpYKUid [1]. Po3mip mporpamu BBakaeThbes
CYMOIO KUTBKOCTI YHIKAIBHUX OIEpaTopiB Ta KUTBKOCTI YHiKanbHUX omepaHiB. Metpuka Token Count mae mImpoky
ragy3b 3acTOCYBaHHS, OCKIJIBKM BOHa MOXe OyTH iHTerpoBaHa y Oynb-skuii mpoekT. IIpore 11 MeTpuka He
BpaxoBye crenu(iku apXiTeKTypH KOHKPETHOI MPOTpaMHOi CHCTEMH, & TOMY BOHA MOKE BUKOPHUCTOBYBATHCH JIHIIIE
SIK TOJJATKOBUH 1HCTPYMEHT, a HE sIK CaMOCTIHHMIA KpuTepiit ominku I13.

Ananiz gynkyionanvnux mouok (Function Point) — Bupaxae oGcsr 6i3Hec-nmoriku I13 3a momomororo
aHai3y (YHKUIH Ta MOIY B cucTeMH. Yci QyHKIIT IporpaMu po3MOAUIAIOTECS Ha ITSITh THIIB: (DYHKIIT BBEJCHHS,
¢GyHKIIT BUBEeNIeHHS, 3anUTH, (YHKIIT poboTH 3 ¢aiizamu Ta 30BHIlIHI iHTepdeiicu. [licns po3noxainy Ha kaTeropii
MPOBOIUTHCS aHAJII3 AITOPUTMIYHOT CKJIAHOCTI KOXKHOT (DYHKIIIT, HA OCHOBI 400 (POPMYETHCS PO3MIp IMPOTPAMHOTO
npoaykty [2]. IlepeBaroro miei MeTpUKH € ii yHIBepCalbHICTh — pPE3YJIbTaTH OI[IHKH HE 3ajJekKaTh Bi MOBH
MPOrpaMyBaHHS Ta apXITEKTypH AOAATKY; IPOTE ISl METPUKA € TOBOJII CKJIQJHOIO Y BUKOPHUCTAHHI.

Mempuku Xoncmeoa (Halstead Metrics) TakoX BIIHOCATBCS OO KIMBKICHHX METPHK, MPOTE€ BOHHU
BioOpakaroTh 3HaYyHO Ounplie iH(pOpMamii y MOpiBHAHHI 3 momepenHiMu MeTpukamu. lleit meron mependadae
MiApaxXyHOK 3arajibHOi KITBKOCTI OMepaTopiB, 3aralbHOT KiTBKOCTI OIEPaHIIB, KUTBKOCTI YHIKQTBHAX OMEPaTOPIB Ta
KIJIBKOCTI YHIKaJIbHUX OIEPaH/iB; 3a JOINOMOTIOI0 IMX MMOKAa3HUKIB PO3PaxOBYIOTHCSI 3HAUEHHS PO3MIpY NPOTpaMHu,
pO3Mipy CIIOBHHKA, CKJIAIHICTE MpOrpamMu, oocsr 3ycmib Tomo [1]. o nepear Halstead Metrics MoxxHa BimHeCTH
BIZTHOCHY IIPOCTOTY BHKOPHMCTAaHHS Ta YHIBEpPCAJbHICTh, OCKUIbKM IIi METPUKM He 3aiexaTb Hi BiJ MOBH
MporpaMmyBaHHs, Hi BiJ CKJIAJHOCTI aJIrOPUTMY, IO OMUCYEThCs. JI0 HEMOMIKIB MeTpuK XO0JCcTeaa MOYKHA BiTHECTH
Te, 0 BOHM € CTAaTMYHUMH, TOMY BOHH OOpPaxOBYIOThCS O€3MOCEpEeAHbO 3a JONOMOIOK KOIy, 1, OTXKe, He
BiZIOOpaxaroTh aTpUOYTH MPOrPaMHOI CUCTEMH i1 Yac ii BAKOHAHHSL.

HailinommpeHimiM MNpeJICTABHUKOM MEMPUK HOMOKY KePYBAHHA RNPOZPAMOI0 € LUKIOMaTHYHA
CKIIaJTHICTh TporpamMu, abo uuxaomamuune yucio Max-Keiioba (McCabe’s Cyclomatic Metric). Konmenist miei
METPHUKH TIOJIATAE Yy MPEACTaBICHHI MPOrpaMu sIK 3B SI3HOTO OPIEHTOBAHOTO rpada, BY3IH SKOTO BilOOpakaroTh
YaCTHMHU BHXIJHOTO KOXy, a pebpa — TIOTIK KepyBaHHS, SKMH BHKOHYETHCS IIiJi 4ac poOOTH IIporpamu.
HukoMaTHndHe 4YHCIO piBHE YHCTY JIHIHHO HE3aJe)KHUX NULIXiB poOOTH MporpamMu y HOro BimoOpakeHHi 3a
noromoroio rpada. Lls merpuka ommcye ckiagHiCTh pOOOTH IPOTpaMHM Ta YHCIO MOXJIHMBHX BiATalyXeHb
aNropuTMy POOOTH IIiJ] Yac ii BHKOHAHHS.

Mempuxa Yenina (Chapin’s Metric) — METpUKa HOMOKY KepyGaHHs OAHUMU, CYTh SIKOT MOJIATA€E B OIIHII
iHpOpManifHOiI €THOCTI OKPEMO B3ATOTO HMPOTPAMHOTO MOXYJS 3a JOINOMOTOI0 aHANi3y BHKOPHUCTAHHS 3MIHHHX
BBEJICHHA Ta BUBeAEHHS. [Ipm 1poMy 3MiHHI MOMITSAIOTECS HA YOTHUPM THUIH: BXiJHI 3MiHHI, CTBOpEHI 3MiHHI,
Kepyrodi 3MiHHI Ta mapa3uTHi 3MiHHI. Ll MeTpuka € JOBOJI KOPHCHOIO IPH aHaNi3l MPOTpaMHUX MOAYIIB Ha
ONTHUMAJILHICT POOOTH 3 JaHWMH, MPOTE i CKIATHO OOYMCIWTH, a MOALI 3MIHHUX TMOTpedye Bix po3poOHUKA
JIOIATKOBOTO aHAJIi3Yy.

[IInpokoro BUKOPHCTAHHs HAOyBaIOTh 00 €KMHO-0PiCHMO6aN] MemMPUKU, OCKIIBKN 00 €KTHO-OpiEHTOBaHA
napajurMa NporpamyBaHHS Ha ChOTOJHI € JOCUTh HommpeHoro. Cepex IUX METPUK MOXKHA BUIUIMTH HACTYIIHI.
Mempuku Mapmina (Martin’s Metrics) JonmoMararoTs OLIIHHTH piBEHb HECTAOLIFHOCTI Kilacy, piBeHb aOCTpakii Ta
3aJICKHICTh HECTAOUIBHOCTI Kiacy Bix ioro aOcrpakuii. Mempuxa WMC (Weighted Methods per Class) npezncrasise
co00I0 CyMapHY CKJAIHICTh ycix MeToniB knacy, mempuxa DIT (Depth of Inheritance Tree) — riubuny nepesa
HacmigyBanss, mempuxa NOC (Number of children) — kinbkicTs Kinacis, 110 HacIixyOTh gaHui [8].

O06’€XTHO-OPiEHTOBAaHI METPUKHU JAIOTh 3MOT'Y OIIIHUTH ONTHUMAaJIBHICTh OMMCAHUX KIAciB Ta iHTEp(EnciB 3
METOI0 3a0e3MeueHHs] XOpOIIOTo PiBHSA aOCTpakilii Ta 3B’A3HOCTI MK 00’€KTaMM KJaciB, OJHAK I[i METPUKHU €
BY3BKOCTICIia/TI30BAaHIMH 1 MOXYTh OyTH BHKOpHCTaHi jmme npu aHamizi I13 y mexax o00’€KTHO-opi€HTOBaHOT
napagurMy IporpaMyBaHHS.

B mimomy oueBMAHO, WO [UIS YNPaBIiHHS SKICTIO KOHKPETHOTO IMPOTPAMHOTO MPOAYKTY HE MOXKHA
00MeKyBaTUCh BUKOPHCTaHHSAM OJIHI€ET METPUKH YM OJHOTO THITYy METPHK, OCKIIBKM BOHH MOKJINKAHI BUPILIyBaTH
pi3Hi 3aBraHHs npoektyBaHHs [13. YacTnHa mporpaMHHX METPHK € YHIBEpCAJILHHMH, a 1HIII BUKOPHUCTOBYIOTHCS
JIMILIE IpY po3po01Li IporpaM y NeBHil MapagurMi nporpamMmyBaHHs. ToMy ONTHMaJIBHUM IiX0J0OM € KOMOIHyBaHHS
PI3HMX POrpaMHUX METPHK Ta po3poOKa BIIACHUX IPH NOTPeOi IIMOMIOi Ta sSKiCHIIOoI ouiHky skocti I13.
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BucHoBkn

VY nocnijpkeHHI BUKOHAHO MOPIBHSHHS Ta aHajli3 Pi3HUX THUIIB MeTpHK I13 Ta KOHKPETHHX MpEICTaBHUKIB
IIUX THITB HA TpPEAMET Traixy3i 3aCTOCYBaHHS, KOHIICTIii OKPEMHX METPHK, a TaKOXX 3PYYHOCTI Ta THYYKOCTI
BUKOPUCTAHHS. BW3HaueHi OCHOBHI IiepeBard Ta HEHONIKH MeTpuk I[I3 mpuM BHUKOPHUCTaHHI y TPOEKTaxX Ta
0CcoOIMBOCTI iX pearmizatii.

3a pesympTaTaMu JOCIHIIKEHHS BCTAHOBIICHO, IO JKOJHA METPHKA HE MOXKE BHPIIIWUTH 3aBIAaHHSI BUMIpPY
SKOCTI TIPOTPaMHOTO MPOAYKTY Yy MOBHIH Mipi, a TOMy ONTHMAaIbHUM € BUKOPHCTAHHS Pi3HUX THIIIB METPUK UIA
orpuManHs aeranbHOi ominky [13. IMigxix, axwii moisirae y MOeaHAHHI Pi3HUX MPOTPAMHUX METPUK 3alIe)KHO Bif
napagiurmMu, apXiTeKTypH, a TaKoX eTally JKUTTEBOTo UKy [13, 103BoJIsE HoCATaTH BUCOKOI SIKOCTI MPOrPaMHOTo
HPOJYKTY.

Jlitepatypa

1.A Study of Software Metrics. ResearchGate. URL:  https://www.researchgate.net/-
publication/322070697_A_Study of Software_Metrics

2. Analysis of Software Quality Using Software Metrics. URL:
https://www.researchgate.net/publication/328830202_Analysis_of Software_Quality_Using_Software_Metrics
3. Software Quality Factors and Software Quality Metrics. URL:

https://www.researchgate.net/publication/263582173_Software_Quality Factors_and_Software_Quality Metrics_to
_Enhance_Software_Quality Assurance

4. Galin D. Software quality. Concepts and practice. Publisher: Wiley-IEEE Press, 2018. 720 p.

5. Garst Smith Howard T. Software quality assurance: A guide for developers and auditors. Publisher: CRC
Press Inc, 2020. 480 p.

6. Suryn W. Software quality engineering. A practitioner’s approach. Publisher: Wiley-IEEE Computer
Society Pr, 2014. 208 p.

7. ISO/IEC 25023:2016 Systems and software engineering — Systems and software Quality Requirements
and Evaluation (SQuaRE) - Measurement of system and software product quality. 1SO.org. URL:
https://www.iso.org/ru/standard/35747.html

8. PeokkoB E. IlporpaMMmHBI# KO B ero MeTpuku [DnekTpoHHEIH pecypc] / E. Peokkos // Beb-mopran
Xabp. — Pexxum pocryna : https://habr.com/ru/company/intel/blog/106082/

References
LA Study of Software Metrics. ResearchGate. URL: https://www.researchgate.net/-
publication/322070697_A_Study_of_Software_Metrics
2. Analysis of Software Quality Using Software Metrics. URL:
https://www.researchgate.net/publication/328830202_Analysis_of Software_Quality_Using_Software_Metrics
3. Software Quality Factors and Software Quality Metrics. URL:

https://www.researchgate.net/publication/263582173_Software_Quality _Factors_and_Software_Quality_Metrics_to_Enhance_Software_Quality
Assurance

4. Galin D. Software quality. Concepts and practice. Publisher: Wiley-1EEE Press, 2018. 720 p.

5. Garst Smith Howard T. Software quality assurance: A guide for developers and auditors. Publisher: CRC Press Inc, 2020. 480 p.

6. Suryn W. Software quality engineering. A practitioner’s approach. Publisher: Wiley-IEEE Computer Society Pr, 2014. 208 p.

7. ISO/IEC 25023:2016 Systems and software engineering — Systems and software Quality Requirements and Evaluation (SQuaRE) —
Measurement of system and software product quality. 1ISO.org. URL: https://www.iso.org/ru/standard/35747.html

8. Ryzhkov E. Programmnyj kod i ego metriki [Elektronnyj resurs] / E. Ryzhkov // Veb-portal Habr. — Rezhim dostupa :
https://habr.com/ru/company/intel/blog/106082/

Penensis/Peer review : 25.09.2021 p. Hanpyxosana/Printed :10.10.2021 p.

BicHuk XMeabHUYbK020 HAYioHA/IbHO20 YHigepcumemy, Ne5, 2021 (301) 169



