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CTATUCTUYECKWUA AHANN3 OB LEKTHO-OPUEHTUPOBAHHbBIX MPOrPAMM

OueHka kavecTBa pa3pabaTbiBaeMOro NPorpaMMHOro NPOAYKTa SABMSETCH OAHUM U3 BaXHEMLUMX MOKa-
3aTenei, KoTopble HEOBXOOMMO KOHTPONMPOBATb Ha BCEM XW3HEHHOM Lukne pa3paboTku. WrHopupoaHue
[aHHOrO nokasaTtens WK HefooLeHKa ero BaXHOCTM YacTo MPUBOAMUT K CPblBaM CPOKOB BbiMycka, yBennye-
HWEM CTOUMOCTM pa3paboTku.

He cywecTByeT eaMHOro noaxoda K OLEHKe kavyecTBa, OAHAKo BCe OHW B CBOEI OCHOBE WCMOMb3YHOT
pasnuyHble METPUKN M B 3aBMCUMOCTY OT LIENEi, OLEHNBAIOT Ka4eCTBO NyTeM OnpeaeneHne Takux nokasare-
nen Kak TeCTUpYeMOCTb(MOKPbITUE TeCTamu), CIIOXHOCTb MOTOKA YNpaBfeHWs, 3aBUCUMOCTU MEXIY MOAyNs-
MW nporpamMmbl 1 gpyrue. OCHOBHbIMU UX HeJocTaTkaMu SBISIETCS CUNbHAS OrPaHUYEHHOCTb UX NMPUMEHEHUS
cneyndunyecknmn TpeboBaHUsaMM. KoMNneKcHble OLEeHKM kavecTBa TpebyeT SKCNEepTHOM OLEHKW CO CTOPOHI
[O0CTaTO4HO KBAMM(ULMPOBAHHOMO nepcoHarna. MIMeHHo noatomy TpebyeTcs aBTOMaTU3MPOBAHHbBIA UHCTPY-
MEHT OL|eHNBaHNS kayecTBa paspabaTbiBaeMblx NPOrpaMMHbIX MPOAYKTOB.

B npouecce pabotbl Hap npoektamu, 6bino paspaboTaHO MHOXECTBO NMOAXOAOB K pa3paboTke mpo-
rpamMMHOro 06ecneyeHuns, KOTOpble YAOBMETBOPSIOT Te WK WHble NOTpebHOCTU paspabotunkoB. OgHako, B
CBSI3N C He0bXoAMMOCTbI0 Hanbonee BbICTPOro BbiMyCka MPOEKTOB U MOCTOSHHO M3MEHsOLWMMMcS Tpebosa-
HUAMKU, MHOTME Kraccuyeckme MeTOAONIOrMU Okasanuch BecbMa HeathdekTuBHbIMU. Cpean pykosoauTenei
NPOEKTOB MOMYNAPHOCTL CTanu HabupaTtb rnbkue meTogonoruamMu paspaboTku, KOTOpble OCHOBaHbI Ha MUC-
NoMnb30BaHUM UTEPATUBHOM MOLENN pa3paboTkM M M3HaYanbHO ObiK HaLeneHbl Ha NOCTOSIHHbIE N3MEHEHUS
B TpeboBaHMsX K KOHEYHOMY NpoayKTy. MaHudecTt rubkon paspaboTki Obin NPUHAT MHOXECTBOM BIUSTESb-
HbIX pa3paboTuMKoB, NpeacTaBuUTENeN PasHbIX METOLOMOMIA, KOTOPbIE HA TOT MOMEHT YXe HalunM NpyMeHe-
HWE W NOATBEPAUNN CBOK COCTOATENBHOCTb HA YCMELLHO 3aBEPLUEHHbIX NPOEKTax. Ha AaHHbI MOMEHT rb-
Kue MEeTOA0MOormMM pa3paboTku NOMy4nnn LUMPOKOE pacnpoCcTpaHeHne, Kak B MarnblX, Tak U B KPYNHbIX KOMaH-
Aax paspaboTymkoB. Ha ocHOBE MPUHLMMOB MMOKUX METOAONOMMIA Obinn BblAENEHbI NPU3HAKN NIOXON apXiu-
TEKTYPbl MPUNOXEHUIA, HanN4YKe KOTOPbIX CBOAUT HA MUHUMYM GOMbLUMHCTBO NPEUMyLLECTB MMBKUX METOL0-
norum [1]:

— XeCTKoCTb (rigidity). OTO xapakTepucTuka nporpammbl, 3aTpyaHSIOWAs BHECEHWE B Hee fJaxe ca-
MbIX NPOCTbIX U3MEHEHUI. 3a4acTy0 BO3HWUKAET BCMEACTBME CUIBHON CBA3HOCTM, KOrAa HeOOMbLLIOE U3MEHE-
HME B OJHOM MOAyNe, BreyeT 3a coO0M KackagHble M3MEHEHWS! BO MHOXECTBE 3aBUCUMbIX MOZynsx. Yem
OonblLue N3MEHeHW MPUAETCS BHECTW B 3aBMCUMbIE MOAYNW, TeM Bonee XeCTKon cunTaeTcs cucrema. am-
Has XxapakTepucTuKa NOKa3blBaET, HACKOMbKO CUCTEMA MOAAAETCH U3MEHEHUAM;

— xpynkocTb (fragility). 310 CBOMCTBO NporpamMmbl NOBPEXAATHCA BO MHOMIX MeCTax Npu BHECEHWN B
Hee eaNHCTBEHHOTO M3MEHEHWS. Kak 1 NpoLunblii NpU3HaK, NOKa3biBAeT, HACKOMbKO CUCTEMA MOAAEpPXKMBAET
N3MEHeHMs. BaxkHbIM OTNMYMEM SBNSIETCS pa3pyLLEHUE CUCTEMbI AaXe B MOLYNSX, HE MMEHLMX SIBHON CBA3M
C TeKyLMM. YacTo MOXET BO3HMKATb BCIIEACTBME KOMMPOBAHWS 1 BCTABKM MCXOHOTO KOAa NporpaMMbl B pas-
Hble MecTa. [pn HeobXoaMMOCTM BHECTU M3MEHEHWS B TAKOW KOA B OOHOM MECTE, MOXET pa3pyLUMTLCS Noru-
Ka B COBEPLUEHHO APYrvX MOZYNSX NPUNOXeHUs. Takue owmbKM YacTo BO3HUKAKOT BO BPEMS BbIMOIHEHMS, YTO
AEenaeT nx TPYAHO 0BHapyXuUMbIMKM 1 Bonee onacHbIMK;

—  KOCHOCTb/HENoABMXHOCTbL (immobility). XapakTepuayeT CroXHOCTb NOBTOPHOMO UCMOMNb30BaHNS MO-
[yNs B Apyrux npoektax. BosHukaeT npu HeObXo4MMOCTM UCMONb30BaHUS HEKOTOPOrO MOLYAS NPUOXEHMS
BHE TeKyLLEero npoekTa, koraa BMeCTe ¢ Mogyrnem TpebyeTcs nepeHOCUTb MHOXECTBO ero 3aBucumocTen. Mc-
nonb3oBaHWe Mogdyns, obragatLlero BbICOKOA KOCHOCTbH, MOXET NoTpeboBaTh 3HAYUTENbHBIX YCUIUIA Ha
€ro MHTerpaLmio 1 pa3sepTbiBaH1e B COCTABE HOBOMO MPOAYKTa, a MHOrAa MOXET M BOBCE CBECTU HA HeT BO3-
MOXHOCTb NMOBTOPHOIO €ro UCMosib30BaHus;

— BA3KOCTb (viscosityofdesign). Moka3biBaeT HACKOMbKO CMOXHO BHOCUTb W3MEHEHUS B Mporpammy,
y4nTbIBas TekyLme TpeboBaHWs apxutekTypbl. Ecrv npu gobaeneHun HOBOW (yHKLMOHANBLHOCTK B pa3paba-
TbiBaeMblil NPOEKT cobriofaTh TEKYLLYIO apXUTEKTYpYy CTaHOBUTCS BCE TPYAHEE, 3TO MOXET CBUOETENLCTBO-
BaTb O MOBbILIEHWUN BA3KOCTM cuCTEMbI. CUCTEMa CTaHOBUTCS Hanbonee BsA3ka, KOrAa BHOCUTb U3MEHEHMUS C



y4eTOM apXUTEKTYPbI CTAaHOBUTCS Bonee TpyAoeMKuUM, YeM peLaTtb npobnemy 0bxoaHbIM nyTem. MoBbIleHWE
YPOBHS! BSI3KOCTM NPUBOAMT K HECOBMIOAEHNIO apXUTEKTYPbI U, Kak CELCTBUE, K ee YXYALLEHNIO;

— HEHyXHasi CNoXHOCTb. [posiBNsieTCs), korga B NPOEKTe MCMONb3yeTcst He BCS CO3AaHHast MHdpa-
CTPYKTYpa, BCIEACTBME AanbHOBMOHOTO NNaHUPOBAHMS, KOrAa pa3paboTumk NULLET Ko, KOTOPbIA HE MCNOSb-
3yeTCs Ha [JaHHbIl MOMEHT, HO BO3MOXHO ByaeT ncnorb3oBaH B GyAyLLem, TeM CaMbiM NOBBILLAET CHIOXHOCTb
apXUTEKTYPbI NMPUIOXEHIS, KOTOPas HE MPUHOCKT HENOCPEACTBEHHOMO NPEVMYLLECTBA B JaHHbI MOMEHT;

— HEHyXHble MOBTOPEHUs. XapaKTepuayeT UCMomnb30BaHWE MOXOXEro Kofa, KOTOpbI pasnuyaeTcs
HEBOMBLLMMW U3MEHEHUSIMIA, B PA3NMYHbIX YacTsX nporpamMmbl. Mpy HaxoxaeHUN olwMBOK Ui HeobXoauMo-
CTW BHECTW U3MEHEHMS! B Takue 6roku kofa, TpeOyeT KackaHOro U3MEHEHMSs BO BCEX MOXOXMX MecTax, OfiHa-
KO, TaK Kak GroKV He SIBNATCH WAEHTUYHBIMK, YBENMYMBAETCS MOUCK BCEX TakMX BMOKOB, a Tak ke UX 13Mme-
HeHUs. [1ONONHUTENbHOI Ha NPaKTUKe OMaCHOCTBIO CITYXMT HU3Kasi MPUOPUTETHOCTb MPU UCTIPABNEHUM TaKOTO
pofa 3aBUCHMOCTEN, kak NpaBWUNo, OHW UTHOPUPYIOTCS, BCNeAcTBMe paboTocrnocoBbHOCTH TekyLlero koaa. 3a-
YacTyl0 HEHYXHblE MOBTOPEHUS CBUAETENbCTBYET 06 OTCYTCTBMW WM HENPaBUMbHOCTH MOCTPOEHHbIX ab-
CTPaKLMiA NS Takux GrOKOB;

— HEenpo3payHoCTb. TPYAHOCTb MOZyns Ans noHuManus. Kog OOKeH nucatbCs ANns Nogen, a He
MaLmH. Tak Kak Kog NULLETCH O4WH pas, @ YUTAeTCs HEOQHOKPaTHO, criedyeT 6onee TLaTenbHO NOAXOAUTb K
MOHATHOCTK KOAA. 3a4acTyto O BbICOKOM YPOBHE HENPO3Pa4YHOCTU MOXKET CBUAETENLCTBOBATL BOSbLIOE KOMK-
4eCTBO KOMMEHTapUEB B UCXOOHOM KOAE. TaK Kak COBPEMEHHble S3bIK/ NPOrpamMMUpoBaHns MOryT npearno-
XUTb AOCTATOYHO BbICOKWA YPOBEHb A3bIKOBLIX CPEACTB AN BbIPAXKEHNS CBOM HAMEPEHUIA, He0bX0AMMOCTb B
KOMMEHTMPOBaHMM TEKCTa NPOrpamMMbl 3a4acTyto CBUMAETENbCTBYET O HESIBHOM NOTOKE YNpaBneHus v T n. [2]
HenoHATHOCTb koda MOXET ObITb CBSi3aHa C NPEXOEBPEMEHHOM ONTUMU3ALMEN. Bbicokas cTeneHb Henpo-
3payHOCTN yBENUYMBAET BPEMS BXOAA HOBbIX pa3paboTunKOB B MPOEKT, NOBLILIAET CHOXHOCTb BHECEHNS W3-
MEHEHWI, MOXET CHUXaTb MOBTOPHOE UCMONb30BaHKE.

[ins n3baBneHus OT MPWU3HAKOB MAOXON apXMTEKTYpbl MPUNOXEHWA OblNo pa3paboTaHo MHOXECTBO
NPUHUMMOB NPOEKTUPOBaHWS nporpamMm. Hanbonee LWMpOKOe Mpu3HaHWE W NPUMEHEHWE HaLLMKN 0BBEKTHO-
OPUEHTUPOBAHHbIE MPUHLMMbLI NPoekTpoBaHKs knaccoB SOLID,npeanoxerHbie Pobeptom MaptuHom, ogHa-
KO MX aBTOPCTBO MPWUHAAMEXMT MHOTUM BRMSATENbHBIM pa3paboTynkam Ha OCHOBE MX MHOTOMETHErO OMbiTa
NPOEKTUPOBAHUS, yNpaBneHUst NpoekTaMmn 1 pa3paboTke NporpamMMHbIX npogykToB. CobriogeHne LaHHbIX
MPUHLMNOB NO3BOMSAET UCKNIOYNTL NPU3HAKK NIIOXOro An3anHa 1 caenatb paspaboTky MakcuManbHO addek-
TUBHOW NpW NpUMEHeHUN rmbkux metogonorui. [1] [ns opmanusaunm OLeHKW KayecTBa NPOEeKTUPOBaHMS
00BEKTHO-OPUEHTMPOBAHHbBIX NporpamMm Ha ocHoBe SOLID, Heob6xoanMO K KoMy M3 MPUHLMMOB, NOCTaBUTb
B COOTBETCTBME HEKOTOPYK METPUKY U Habop MeTpuK, MO3BONSIOLLMX N3MEPUTb UX YucneHHo. [anee npu-
BefeHo kpaTkoe onucanme npuHuunos SOLID ¢ nogo6paHHbIMu MeTpukamu. [1]

MpuHUMN eOQuHCTBEHHOM OTBeTCTBEHHOCTM(single responsibility principle; SRP). Ha kaxgblii
0BbekT gomkHa bbITb BO3MNOXEHA OAHA edMHCTBEHHas 00653aHHOCTb. Y Knacca JomkHa ObiTb TOMbKO OAHA
Npu4MHa ANs 3MeHeHNs. NpuMeHnMble METPUKN:

—  Hepgocrtatok ceasHocTn B Metoaax(lack of cohesion in methods; LCOM);
—  LeHTpocTpemuTensHoe cuennenue (afferent coupling; CA);

—  UeHTpobexHoe cuennenue (efferent coupling; CE);

—  relational cohesion (H);

—  HecrabunbHocTb (instability; 1).

MpuHumMn oTKpbITOCTU/3akpbiTOCTM (open/closed principle; OCP). [lporpammHbie CyLHOCTY
[OMKHbI BbITb OTKPbITBI 4151 PACLUMPEHNS, HO 3aKPbITbl ANSt U3MEHEHWS. [laHHbI NPUHLMN MOXHO OXapakTe-
pM30BaTh CrieaytoLLMM NpaBuUioM, Ans MoauduKaLmm nporpaMMbl HEOOXOAMMO NUCATb HOBbIN KO, @ He W3-
MEHSATb CYLLECTBYIOLMA. [TPUMEHUMbIE METPUKN:

—  KONMYeCTBO 3aBUCUMOCTEN Kracca OT KOHKPETHbIX KIaccos;

—  KONM4YeCTBO 3aBUCUMOCTEN Kracca OT abCTpakumi.

MpuHumn 3ameweHus (nogctaHosku) Jluckos (Liskov substitution principle; LCP).O6bekTsl B
nporpamme MoryT ObiTb 3aMeHEHb! UX HacneaHuKammn 6e3 U3MEHEHNS CBOCTB NPOrpamMMmbl. [JaHHbIN NpuHLMN
SIBNSAETCA BaXHEMLUMM KPUTEPUEM ANS OLEHKM Ka4yeCTBa NPUHUMAEMbIX PELLEHWI NpW NOCTPOEHUN NEePaPXMIA



HacnefoBaHus. Ero HecobntofeHne NpuBOANT K XPYNKOCTM B CUCTEME, TaK Kak Npu nepegade obbekta Takoro
knacca Mbl Bygem nmeTb owmboYHOE noBegeHue. PacyeT gaHHOrO MpUHUMN MOXHO hPOpMann3oBaTth, UC-
nomnb3ys METOLONOrNI0 NPOEKTUPOBAHNS NO KOHTPaKTY. MpUMEHUMbIE METPUKW: KONMWYECTBO Onepauun, ne-
peonpeaensemMbix noaknaccom (number of operations overridden by a subclass; NOO).

MpuHumn pasgenenns uHtTepdgenca (interface segregation principle; ICP). MHoro cneyuanusupo-
BaHHbIX MHTEPENCOB NyyLle, YeM OAUH YHUBEPCanbHbIN. KNUeHTbI He JOMKHbI 3aBUCETb OT METOLOB, KOTO-
pble OHM He ucnonbaytoT. HecobntogeHne NpUHLMNA NPUBOANT K YBEMWUYEHMIO XKECTKOCTU CUCTEMBI, TaK Kak
NpY U3MEHEHUN MHTepEICca BO3HNKAET HEOOXOAMMOCTb UBMEHUTL HE TOMBKO Te KNacehl, HEeNOCPEACTBEHHO
ANS KOTOPbIX AaHHOE U3MEHEHWe BbIno HeOBXOAMMO, HO M TaK Xe UMEHEHNS NOTPebyeTCs BHECTU B BbIHYX-
AEHHO 3aBUCALLME OT NPOM3BOAMMOrO U3MEHEHUS KNacchl. [TpUMEHUMbIE METPUKN:

- KOJTM4ECTBO OTKPbITbIX METO0B B KJ1aCCE;

—  Hepgocrtatok ceasHocTh B MeToaax(lack of cohesion in methods; LCOM).

MpuHumMn nHBepcuu saBucumocTten (dependency inversion principle; DIP). Mogynu BepxHux
YPOBHEN He LOIKHbI 3aBMCETb OT MOAynel HkHUX ypoBHeir. Oba Tvna mMoaynei JOMmKHbI 3aBuCeTb OT ab-
CTpakumin. ABCTpaKLmMM He JOMKHbI 3aBUCETb OT AeTanei. [letanu LOmkHbl 3aBuceTb OT abeTpakumin. Mo3so-
NAET UCKMIYNTL HEHYXXHbIE 3aBUCUMOCTU, TEM CaMblM CHU3WUTb XECTKOCTb, XPYNKOCTb U KOCHOCTb CUCTEMBI.
[PUMEHNUMbIE METPUKM:

— KONMUYECTBO 3aBUCKHMOCTEN Knacca oT KOHKPETHbIX KIaccoB,

—  KONMWYECTBO 3aBUCUMOCTEN Knacca 0T abCcTpakLmi.

Wcnonb3osanuune npuHuunos SOLIDB onpedeneHnn kavectBa paspabatbiBaeMblX NPOrpaMMHbIX Mpo-
[YKTOB COYeTaeT B cebe OnbIT MHOXECTBa 3KCNEPTOB B 061aCTV NPOEKTUPOBAHMS 1 pa3paboTkn NPporpamMMHoO-
ro obecrneyeHns 1 NO3BONSET MPOU3BOANTL KOMMIEKCHYHO OLIEHKY COCTOSIHWS MPOEKTa Ha PasfinyHbIX CTagmusx
ero paspaboTku. Mcnonbays MeTogbl CTaTUCTUYECKOrO aHanm3a U MHOXECTBO [aHHbIX MOMYyYeHHbIX U3 aTa-
NOHHBIX NPOrpaMM, C OTKPbITIM UCXOAHBIM KOAOM, MOXHO ONPeAeniTb AONYCTUMbIE MHTEPBArbl 3MEHEHUS
3HAYEHUN METPYUK NS KaXO0ro U3 NPUHLUMNOB, C LEMNbI0 NPOBEPKY KayeCTBa NPOEKTUPOBAHMUS U NPeanNoXeHM-
€M PeKOMeHZaUMi NO YNyYLIEHMIO KOAA, YTO NO3BONSET NOCTPOUTL aBTOMATU3MPOBAHHBIA MHCTPYMEHT OLle-
HWBaHUS KayecTBa paspabaTbiBaeMblX NPOrPaMMHbIX MPOAYKTOB. Mcnonb3oBaHWe Takoro MHCTPYMEHTa No3-
BONUT obecneynTb CoKpaLleHne TpygosaTpaT 1 CPOKOB CO3AaHWs NPOrpaMMHOro obecneyeHns, NoBbICUB €ro
Ka4ecTBo.
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