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Kpome Toro, /xyer 3aHnMaer 10/0KHOCTD Ipodeccopa Kadeapbl Kpyi-
HOMACIITAOHBIX MPOrPaMMHBIX cucteM B yHuBepeutete Helimerena (Hu-
nepaanab). [lomydin JOKTOPCKYIO cTeneHb B 00JacTH KOMIBIOTEPHBIX
HayK B yHHBepcuTeTe AMcrepaama u onybiaukosan 6omee 100 crareii mo
TAKMM TeMaM, Kak 0000IieHHOe MporpaMMHpoBaHue, TpaHcgopMaris
nporpamMM, aheKTHBHbIE BBIYHCACHHS, KA4eCcTBO MPOrPaMMHOr0 obec-
HeYeH!s, a TAK/Ke 9BOJIOIIS IporpaMMHoro obecriedenns. JLKyceT cun-
TaeT paspaboTKy MPOTPaMMHOTO 00ecredeHHsT COIHATBHO-TEXHIYECKOI
AUCUHILIMHOH M YOeK/eH, 9TO KOJTHYECTBEHHASA OIleHKa IPOTPAMMHOTO
obecriedeHIsE IMEET BaKHOE 3HAYCHHE /TS YCIIEITHOCTH KOMAaH/IbI paspa-
GOTYMKOB U BJIA/IETBLEB TPOrPAMMHON MPOLYKIIHIL

IMackans Ban Jxk (Pascal van Eck) npucoemunuics k Software Im-
provement Group B 2013 rojy B posint KOHCYJIBTAHTA 110 OOIIHM BOIIPO-
caM KauecTBa rporpamMmuoro obecrrevenus. Jlo npuxoja B SIG B Teuenue
13 met Gpu1 porenToM KadeAps! HHOOPMAIIMOHHBIX CHCTEM B YHHUBEP-
curere Tsente (Hupmepnauasr). Unmeer 10KTOPCKyIo cTenieHsb B 061acTu
KOMITBIOTEPHBIX HayK, MOJYYeHHYI0 B yHuBepcutere Bpuiie (Amcrep-
mam), u onydmukosan 6osiee 80 ctateil B TakuxX 00J1aCTAX, KAK apXHUTEK-
TYpa KOPHOPATHBHBIX MPUJIOKEHIH, KOMIbIOTepHas 0e30MacHOCTh U KO-
JIMYECTBEHHAs! OLeHKA MPOrpaMMHOTO obecriedenus. [lackanb Apisgercs
npejicesiaTesIeM TIPOTPAMMHOTO KOMHTETa TOJUIAH/ICKOH HAIlMOHAIbHOM
KOH(epeHITNH 110 apXUTEKTYpe THU(POBOTO MUPA.

[Mocne mony4yeHus cTeeHn MarneTpa B 00JacTi IPOrPaMMHOIT HHIKe-
Hepuu B TexuuueckoM yausepeutere Jendra 8 2005 roxy Po6 Ban mep
Jluk (Rob van der Leek) npucoenunmnicsa k SIG B posin KoHcy.ibTaHTa
1o KayecTBy mporpammuoro obecriedenus. Paboras B SIG, Po6 omrymia-
er cebs BpaueBaTeneM IporpaMMHoOro obecnedenus. Kak KoHCyJIbTanT
OH, OIHPasCh HA CBOM TeXHHYECKHE 3HAHUA B 001acTH pa3paboTKy mpo-
TPaMMHOr0 0GecredeHHsl U IIPOrPAMMHBIX TEXHOJIOTHH, aeT KIHEHTaM
COBETHI 110 MOJUIEP/KaHUIO UX IPOrPAMMHBIX CHCTEM B Xopoureil opMe.
Kpome pabotsl koncyiprantom, Pob 3aHuMaer Beiyllee MOJIOXKEHHE
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B KOMaHJie BHYTpeHHHX paszpaborok SIG. Dta xoMmanga paspabaTbiBaet
1 06CaYKNBAET AHATTUTHYECKOE IPOTPaMMHOE 0OecriedeHHe KOMITaHHUIL
Ambunostoit Mmeuroit Poby cayskut xenanne octasuts 1 T-ungyerpuio
B COCTOSIHHH, XOTh HEMHOTHM JIYUILIeM, €M TO, B KOTOPOM OHa ObL71a, KOT-
12 OH B Hee BOLIeJL.

CunsBan Purans (Sylvan Rigal) paGoraer B SIG xoHcysnbranToM 1o
BOIIPOCAM KauecTsa mporpaMMuoro obecnederus ¢ 2011 roga u raer kiu-
€HTAM COBETBI 110 BOIPOCAM YIIPaBJIeHHUA IPOTPAMMHBIM 00ecTieueHHeM
¢ 2008 roza. O HOMOTaeT KIHeHTaM JOOUTHCS CHUKEHHS 3aTpaT Ha 00-
CJIVAKHBAHUE IPOTPAMMHOT0 00eCIIeyeH s U MOBBIMICHNA eTo Ge30IacHo-
CTH 3@ CYET COBEPIICHCTBOBAHMA IIPOIECCOB IPOEKTHPOBAHHA U pa3pa-
GoTKH nporpaMm. VIMeeT cTerneHb Maructpa B 001aCTH MEKIYHAPOTHOTO
6usneca Maactpuxrtekoro yausepenrtera ( Hupepranasr). Kak aktusHbrii
4IeH KOMaH/ bl 0e301macHoCTH nporpaMmuoro obecniedenus SIG obyuaer
KOHCYJIBTAHTOB aHAI3Y PUCKOB OE30IIACHOCTH TPOTPAMMHOr0O obecte-
yenns. Korja CuibBaH He 3aHAT OIEHKOH TEXHHYECKOTO 3/10POBbS MPO-
TPaMM, OH COBEPIIEHCTBYETCA B OPasHIbCKOM JUKUY-/UKUTCY, € YIOBOJIb-
CTBHEM IIOCelaeT pecTopanbl AMcTepiaMa Wl IyTelecTBYeT 110 A3HIL.
Bot npumepno B TakoM nmopske.

Tuc Bunxoamae (Gijs Wijnholds) npucoepuumicsa k Software Improve-
ment Group B 2015 rogy B KadecTBe KOHCYJIBTaHTa 10 IPOrPAMMHOMY
obecriedeHHI0 B 00JIACTH TOCYAPCTBEHHOTO yrpasieHus. Ilomoraer
KJIMEHTaM YIIPaBJATL UX HPOrPAaMMHBIMU IPOEKTAMH, KOHCYJIBTHPYS IO
BOIPOCaM PasBUTHA 1 MepeBojla TEXHHHYECKUX PHCKOB B CTpaTernieckye
peutenus. e nomydnn crenenp Gakanappa B 00JaCTH HCKYCCTBEHHOTO
HHTEJIEKTa B YTpexTckoM yHuBepeurere (Humepananssr) u crernens Ma-
TUCTPA JIOTMKHM B YHHUBepcHTeTe AMcTepiaMa. fBiseTcsa akcneproM 1o
A3bIKy nporpammuposanns Haskell n matematnueckoil muarsncTike.



Npeancnosue

B VMEHHH ()6X0ﬂ}{TLCH MaJILIM BHJCH MacTep.

Hozann Boavghzane dhon [€me

[Tocne 15 et KOHCYIBTHPOBAHUA 110 BOIPOCAM KadecTBa MPOTPAMMHO-
ro obecrieuerns Mbl B Software Improvement Group (S1G) yvesownu gsa
ACIIEKTA, KaCAIOUIHXCA 00CTYKUBAEMOCTH.

Bo-1iepBbIX, HEYJOBIETBOPUTENBHAA 0OCIYKUBAEMOCTL  SIBJACTCS
peasbHOl TTPo6IeMOH B IPaKTHKe pa3padOTKH IPOrpaMMHOTO odecrieye-
HUS — Pa3paboTYUKH TPATAT CIANIIKOM MHOTO BPEMEHH Ha 00CTVKIBAHHE
M HCIIPaBJIEHHE CTApOro KOJd. DTO OCTABIAeT MEHbIe BPEeMeHH Ha ILI0-
JOTBOPHYIO HacTh pa3paboTKH MPOTPaMMHOT0 00eCcTieye s — HalTHCAHHE
HOBOTO Ko/a. Hatr coGcTBeHHBIIT OIBIT, 8 TaKksKe cOOpaHHbIe HAMU JIAHHbIE
CBHETEIBCTBYIOT OT TOM, 4TO 00CIYKHBAHIE HCXOAHOTO KO/Ja 3aHUMAET,
10 KpaiiHell Mepe, B [IBa pasa G0JIblIe BPeMeHH, KOT/a 00CIYKHBAEMOCTE
HAXOANTCS Ha YPOBHE HIKE CPEHETO, YeM IIPH YPOBHE 00CITY/KIBaeMO-
ctu Bbite cpefaHero. C Hamel MeTOAMKOH OLEHKH 0GCIYKHBAEMOCTH
MOJKHO O3HAKOMHUTBCS B IPHJIOJKEHUN A,

Bo-BTOpPBIX, HEAOCTATKH B 00CAY/KHBAEMOCTH B 3HAUHTEIbHOII CTelle-
HU BBI3BAaHBI TPUBHAJIBHBIMI [POCYETAME B Pa3pabOTKe, TTOBTOPSIEMBIMU
cxosa u ciosa. CreioBartesibHo, Hanbomee s heKTHBHBII 1 iefic TBeHHBII
CIIOcO0 YIYYIINTD 00CTYKHBAEMOCTD 3aK/II0UAETCA B MCKIIOYEHHH THX
npocuetos. /1 aToro He TpeGyeTcsa HUKAKOrO BOMIIEOCTBA WIH YET0-TO
U3 psjia BoH BhIxojsAuiero. Coyeranne OTHOCHTEIBHO TPOCTBIX HABBIKOB,
3HAHUI IITIOC AUCIUILIIHA U COOTBETCTBYIONee OKpY KeHne obecedrBa-
10T 3aMETHOE TOBBIIIEHUE YPOBHS 00CTY/KUBAEMOCTH.

B xomnannn SIG MBI He pa3 CTAIKHBAIICH C CHCTEMaMHM, KOTOPBIE 110
CYIIECTBY ABJIAIOTCA HETIPHTOHBIMHE JITSL dKCILUTyaTalui. B atnx cucre-
Max HeT BO3MOXKHOCTH UCIPABUTH OMINOKH, a UX (DYHKIIHOHATBHOCTD HE
MOUIHITNPYETCS UL He PACIINPSIETCS, TOCKOIBKY 9TO TOTpedyeT CIIuI-
KOM OOJIBIINX BPEMEHHBIX 3aTPaT U CBA3AHO ¢ OTPOMHBIME puckaMmit. K co-
JKaJIEHNIO, TAKOE BJIEHNE He PeIKOCTh B coBpeMenHoil [ T-unpycrpun, Ho
Be/lb ATO HEJIOIYCTHMO.

WUnmenno noatomy Mol cchopmymuposann 10 pexomenpanunii. Mer xo-
THM MOJEJTMTHCS 3HAHHAMM M HABBIKAME CO BCEMH NPAKTHKYIOIIHMH pa3-
paboTUHKaMH TIPOTPaMMHOr0 obecriedeHus, 4ToObl TTOMOYb UM IHCATH
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06CTy KUBaeMBbIil HCXOHBIH KOX. MBI YBepeHbI, 4TO MOCJAe 3HAKOMCTBA
¢ atumu 10 pekoMeHIANAMH, BBl KaK pa3paboTIK MPOrpaMMHOro obec-
MeYeHns CMOJKeTe caTh 00cTyKuBaeMblil nexoansiit kox. Ioce atoro
BaM OCTAHETCS TOJIBKO ¢(hOPMHPOBATH OKPYKEHHE, B KOTOPOM BBI CMOYKE-
Te IIPHMEHNUTD HTH HABBIKK ¢ MAKCHMAIbHBIM ahdekToM, BKIIOYas obie
METOAUKHN Pa3pabOTKH, COOTBETCTBYIOUIMIT MHCTPYMEHTApUIl 1 MHOTOe
apyroe. OcxoBam cpesbl pa3paboTku GyeT MOCBIEHa HAlla BTOPas
kuura «Building Software Teams».

Tema 3TON KHUMN: AecsiTb NpasuA
pa3paboTkn obcay>kmusaemoro
nporpaMmmHoro obecnedeHus

W3nokenHoe B CIIEAYIONIIX [IaBaX IPHMEHNMO K J11000i1 cucTeMe paspa-
Gotku. PexoMeHIaMu KacaloTesa pasMepoB OI0K0B KoJla 1 KOJIYeCcTBa a-
paMeTpoB (MeTO/IOB B A3bIKe Java), 4ic/a TOYeK BETBIEHUS, a TAKKe JIPy-
IHX CBOIHCTB HCXOJHOTO KOJA. JTO JJaBHO H3BECTHBIE TIPABUIIA, O KOTOPBIX
HaBEPHSKA CJIBIIIATTH MHOTHE IPOrPaMMHCTBL B riraBax TakiKke npHuBe/IeHbI
HPHMEPBL, KaK IpaBuio, B opme madIoHoB peaKTOPHHTa KOJIa, IEMOH-
CTPUPYIOLINE TPUMeHeHIe 3THX peKoMeH/ alnii Ha npakTuke. Bee npume-
pBI HAIMCAHBI Ha S3bIKE Java, HO caMU COBETHI He 3aBHUCAT OT HCIIOJIb3Ye-
MOTO A3bIKa IIporpaMMuposanis. Bocemb coBeToB 13 10 3aiMcTBOBaHbI 13
sbipaGotanibix B SIG/TUVIT! kputepues paspaboTku st TOCTUKEHHST
VBEPEHHOH 00CTYKUBAEMOCTH HPOAYKTA%, KOMILIEKCA XapaKTePHCTHK /7S
CHCTEMHOII OIIEHKH 00CTY/KIHBAEMOCTIH HCXOAHOTO KOJIA.

Mo4yemMy caeayeT NpoYecTb 3TY KHUIY

Kaxnas u3 B3ATBIX MO OTAEILHOCTH PeKOMeHALHIl, Npe/cTaBIeHHbIX
B 9TOH KHHUTe, XOpollo usBecTHa. JleficTBUTE/NbHO, MHOTUE IOIMYJISAp-
Hble MHCTPYMEHTBI AHAIHM3a KO/l BBLIMOJHAIOT IIPOBEPKY IIpe/CTaBIeH-
HBIX 3ech pekoMenpanuii. Hampumep, nuncerpymentsr Checkstyle (s

U TUVIT sapasterca yactnio TUV, BeeMEpHON opranuaaiiiy KOHTPOJIA KauecTBa

TeXHUKH HEMEIKOTO npoucxoxiennd. OHa crenainsupyercs Ha cepTudika-
LI 1 KOHCAJITHHTE B 00JACTH POTPaMMHOTO 0OeCcIieueH s, B YaCTHOCTH B BO-
npocax ero He30nacHOCTH.

Bosee nogapobuyo nHGopMAIinio 0 KpUTepHax 0OCayKIBAEMOCTH MOKHO Hail-
TH Ha cTpaHuue http://bit.ly/eval_criteria.



[Komy anpecoeaHa 3Ta kHura < 15

Java, http://checkstyle.sourceforge.net/), StyleCop+ (mias C#, http://
stylecopplus.codeplex.com/), Pylint (mas Python, http://www.pylint.
org/), JSHint (jia JavaSeript, http://jshint.com/), RuboCop (11 Ruby,
https://github.com/bbatsov/rubocop) u PMD (oxBaTbiBaeT HeCKOIBKO
A3bIKOB, BIovaa C# u Java, https://pmd.github.io/) nposepsaioT koa Ha
COOTBETCTBHE PEKOMEHJIAIINH, TIpe/IcTaBIeH oIl B riase 2. OqHaKo TpH
0CcOOEHHOCTH, IEPEYHCIeHHBIE HIKE, BBIJIEJAIOT 3TY KHUTY U3 YHCJIA JIPy-
TUX, TOCBAIIEHHBIX Pa3paboTKe MPOrPaMMHOTO 0OeCTIeueH S

Muvt omoGpanu 10 camvix saxicivix pexomendayuil a ocnosanuu codcmaeen-

HO20 ONbIMA
WHCTpYMEHTB KOHTPOJISL CTHIIS M CTATUYECKOTO aHAIN3a KO/a 00BIYHO
caunikoM caoxkuel. Bepens Checkstyle 6.9 Boinosasier nposepky ¢ mc-
nosb3oBanueM nopsgaka 150 npasui. Bee oHE 10/1€3HBI, HO T10-pa3zHOMY
BJIMAIOT Ha oGcayskuBaemoctb. Mer otobpamu 10, nmeoninx Hanbob-
mee BJANAHUE HA oOcaysuBaemocth. Hamr BeiGop 0060CHOBBIBaeTCs
HITKe, BO Bpeske «IlouemMy MMeHHO 9TH 1ecATh KOHKPETHBIX PEKOMEH-
JTaTHit?».

Mot nayuum npusmenenuro amux 10 pexomendayuti
[Ipoctoe nepeuncienne, ¥mo caeyeT geJaTh IPOrPAMMUCTY H HeTO He
CJIeJIYeT, — 3TO O/IHO (a MHOTHe PYKOBO/ICTBA OTPAaHUYHUBAIOTCS TOJIBKO
aTHUM). A onHcaHue, Kax cIe/0BaTh PEKOMEHIAIMAM, — 3TO COBCEM JIPY-
roe. B aToil KHUre Kak1as peKOMeHAIUsA CONPOBOK/AETCA KOHKPeT-
HBIMH IIPIMEPaMH CO3/IaHHA COOTBETCTBYIOIIETO el KOJla.

Mui npueeﬁem cmamucmuieckue oanble i nPUMeEPDBL, B3AMbBLE U3 PEATBHBLY
cucmem
B kommanun SIG Mbr MPOCMOTPEJIN MdACCy NCXOHOT0O KOJa, CO3/1aHHO-
ro peajJdbHBIMH IIPOTPAMMUCTAMH B PeaJIbHBIX YVCJIOBHAX. ﬂflﬂ aTOro uc-
XOJHOTO KOJa XapakTepeH KOMI’IpOMHCCHbIﬁ moaxox. Mbl mojenmMest
pe3yabraTaMi CBOHX HCCHE,E[OBZ]HHﬁ H MOKaX¥eM, HACKOJIbKO peaﬂhHhIﬁ
MCXO/IHBIH COOTBETCTBYET 3THM PEKOMEHIAITAM.

Komy aaspecoBaHa 3Ta KHUMa

ITa KHHUTA ajpecoBaHa pa3padoTUMKaM MPOTPAMMHOTO ObecIedeHns,
KOTOPBIE yIKe YMEIOT MPOrpaMMUpoBaTh Ha Java. Takux paspaboTunkos
MOKHO pasOuTh Ha JBe rpynnst. [lepsas BIouaeT pa3paboTYIKOB, KOTO-
phle TTOIYYHIN BCECTOPOHHIOIO MOATOTOBKY B 001aCTH HHGDOPMATHKHN ILITH
NPOTPaMMHOI HHKeHepun (Hanpumep, 06y4asch 1Mo COOTBETCTBYIONIEH
CHENUATBHOCTH B KOJIIEJKe WIH YHUBEPCHTETEe). DTUM paspadoTynkam
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Hallla KHATA ITOMOJKET 3aKPeNHTh [PUHIIUIIBL, KOTOPBIM HX 00yYanu Ha
BBOJIHBIX KYPCaX IPOrPaMMIPOBAHMUI.

Bropas rpynmna BkiIiogaeT pazpaboTINKOB, KOTOPBIE IPUCTYITIIN K pa-
Gote, He TTOJIYYHB MOJIHOLEHHOTO 00pa3oBanus B 001acTH HH(OPMATHKH
WK TIPOrPaMMHON MHKEHEPHUH. 3/7ech HMEIOTCA B BUAY Pa3paboTdiik,
KOTOpbIe 00YYannCh CaMOCTOATENBHO WIH CHEIHATH3HPOBAIICE, YYach
B KOJIJIE/IKe WM VHUBEPCHUTETE, B COBEPLIEHHO HHOH 06acTH, a 3aTeM
CMEHNJIN HallpaBieHue jJedTenbHocTH. Hamr onblT nokassiBaer, 4o cre-
IUaIUCTbl U3 ATOI TPYIIIbI, KaK MPaBIJIO, BEChbMa €1a00 OCBEIOM/ICHBI
B BOIIPOCAX, BLIXO/AIINX 32 PAMKH CHHTAKCHUCA M CEMAHTHKHU HCIIOIb3Ye-
MOTO UM SI3BIKA POrpaMMHUpoBaHis. VIMeHHO Ha Ty TPYIILY Mbl OpUEH-
TUPOBAIUCH MPH HATMCAHUM KHUTH.

MoyemMy UMEeHHO 3TU AecsATb KOHKPETHbIX peKoMeHaauun?

B kHure npeactaeneHo 10 pekomeHpaumii. Nepeble BOCEMb HAMNPSMYIO

CBA3aHbl C Tak Ha3blBAEMbIMW CUCTEMHbLIMKU CBOHCTBAMK KPUTEPUER

OLEHKW YBEPEHHO 06CNYXMBAEMOCTW rOTOBbLIX NpoaykTos SIG/TUVIT, Ha

KOTOPbIX OCHOBbIBAETCS Nokasartenb obenyxusaemoctu SIG. M3 kputepu-

eB oueHku SIG / TUVIT Mbl BbIGpani nokasatenu, KOTophle:

* HaubBonee peako ynomuHamTCs;

® HEe 3aBWCAT OT TEXHONOIMK;

® Nerko U3MepsIioTes;

* MOAOAI0TCS OLLEHKE B peasibHbIX CUCTEMAaX KOPNopaTUBHONo NPorpamMmm-
Horo obecneyeHuns.

B peaynerate 6611 0To06paHbl BOCEMb CUCTEMHbBIX CBOMCTB, BKIKOYEHHbIX

B KPUTEPWU OLLEHKM SIG/TUVIT. K Hum mbl gobasunu age npoweccyanbHble

pexkoMeHaaLUuun (KkacalLmnecs YUCTOThl Koga 1 aBTomaTmnaaunn), KoTopble

rnocHUTanM cambiMM BaXKHbIMW 1 NOAAAIWWUMWUCA HENOCPEACTBEHHOMY

KOHTPOIO.

Cneuwanuctel B obnactm MHGOPMATUKA U NPOrPamMMHON MHXEHEPWUW

BeCcbMa npeycnenu B OMNpefeneHun xapakTepucTuKk WCXOAHOro Koaa.

B 3aBMcUMOCTI OT Nopsifka nogcyeta 6blim 3aperncTpupoBaHbl AECATKN,

€CNK He COTHW Pa3NU4YHbIX XapakTepucTuk. MoaToMy BOCEMb MCNONb3ye-

MbIX HAMW CUCTEMHbIX CBOWCTB — JANeKo He NOJMHbIA NepevyeHb Xxapakre-

pucTUK 0BCAYXMBAEMOCTU.

Ho Mbl nonaraem, 4To 3Th BoceMb xapaktepuctuk SIG/TUVIT asnaioTca

BMOMHE afekBaTHbIM U A0CTaTo4HbIM HaBopom ans oueHkn obenyxueae-

MOCTH, NOCKOJIbKY NO3BONKAIOT PELLWTL CNeayioLme 3agaqun:

XapakTepucTuku, 3aBUcsLMe OT TEXHOIOMK
HekoTopble xapakTepucTuku (Hanpumep, rnybuHa HacneaoBaHus)
NMPUMEHNMbI TONILKO K UCXOAHOMY KOY, NPUBA3AHHOMY K KOHKPETHbLIM
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TEXHONOr MM (Hanpumep, TONbKO B 06 bEKTHO-0PUEHTUPOBAHHbIX A3bI-
kax). B 10 Bpems Kak JOMUHUPYIOLWWIA HA NpakTUke 06 beKTHO-OpUEH-
TUPOBAaHHbI NOAX0 ABASIETCH AAaNeKO He eAMHCTBEHHBbIM. CyllecTByeT
[0CTATOYHO MHOMO MCXOAHOIO KOAA, HE ABNSIOWErocs 00beKTHO-0pK-
EHTUPOBaHHbIM (BCnomHuTe si3bikn Cobol, RPG, C v Pascal), o6cnyxn-
BAEMOCTb KOTOPOIr0 TAKXE HYXHO OLEHNTb.

XapakTepucTuku, CUIbHO KOPPeAUPYIOLLINE C ADYIUMN

HekoTopble xapakTepucTukM OTNMYATCA 3amMeTHOR Koppensuueit
Apyr ¢ apyrom. MprUMepomM MOXET CAYXWTb 06LLee YUCN0 TOYEeK BET-
BfEeHUs B Kofe. IMNMPUYECKM [10Ka3aHO, 4TO 3Ta XapakTepucTuka
B 3HAYMTENLHOM CTeneHu KOpPenupyeT C XapakTepucTUKORi, onpeae-
nsiouleit 06bem kofa. ITO 3HAYWT, H4TO ECN M3BECTHO O6LLEe KOMu-
4ecTBO CTPOK Kofa B CMCTEME (KOTOPOE NIerko MoMy4uTb), C BbICOKOM
TOYHOCTbIO MOXHO NpeackasaTh KONIMYeCTBO TOYEeK BETBNEeHUs. [103T0-
MY HET CMbIC/NA Y4UTBIBATH CIOXKHYIO XapakTepuCTUKY, NOCKOJLKY Ha ee
NoMy4yeHne TPaTATCH 3HAYUTENbHbIE YCUNIWS, @ B Pe3ybTaTe He Nnony-
4aeTcs HWYEero, 4TO Henb3s ObINo y3HATh C NOMOLLLI0 Gonee NPocToi
XapakTepUCTUKH.

XapakTepucTuky, KOTOPbIE HEBO3MOXHO AU depeHLMpoBaTs Ha npak-
THkKe
HekoTopble xapakTepUCTUKU XOPOLLIO BbIMMSAASAT B TEOPUM, HO Ha Npak-
TUKE BCE CUCTEMbI OLIEHKWN MPUMEPHO 0AMHAKOBLI. [03TOMY HET HuKa-
KOro CMbIC/A BKJIOYATL UX B MOMENU OLLEHKU, NOCKOMNbKY NONYYeHHbIe
pesynbTaTthl 6yayT HEOTAMYUMBI.

Yero He ByaeT B 3TON KHUre

JTa KHHra HCIOJB3YeT A3bIK Java (M ToAbKO Java) /Ut JleMOHCTpaliiu
U TIOSICHEHUS TIpe/IaraeMelx pexomeniaimii. Ho ona we gsigercs yued-
HUKOM 10 A3bIKY Java. [Ipeanosnaraercsa, uTo ynTarten, 110 KpailHeii Mepe,
VYMeeT YUTaTh KOJ Ha Java U 3HAKOM ¢ IPOTPaMMHBIM HHTepdelicoM ero
cTaHapTHBIX OubanoTeK. MBI OCTApaINCh ¢/IEaTh TPUMEPBI KOJIA TPO-
CTBIMH, HCTIOJB3Y TOJIBKO 6a30Bbie 0COOEHHOCTH 3TOTO A3bIKA.

Kpowme toro, ata kuura He pacckasbiBaet 00 HANOMAX Java, TO eCThb 0 Xa-
PaKTepPHBIX /IS Java npHueMax BbIpakeHNs (DYHKIMOHATBHOCTH B KOJIE.
MBI He cuHTaeM, YTO MOKHO 00ECIeYnTh 0OCTY/KHBAEMOCTh KOJA ¢ T0-
MOII[BIO OMPEIeNIIeMbIX KOHKPETHBIM g3bikoM uanoM. Haobopor, npes-
CTABJIEHHBIE 3/I6Ch PEKOMEH/JAIHY B 3HAUYUTENBHOI CTEIeHH He 3aBUCAT
OT SI3bIKA W, CJIEJIOBATEIbHO, HE 3aBHCAT OT A3BIKOBBIX HJIHOM.

Hecmotpst Ha TO 4TO KHHUTA 3HAKOMHT ¢ HEKOTOPBIMH MIaGJI0HAME pe-
(haxropuHra KoMa, ee He CJAEAYET PACCMATPHBATH KaK BCEOOBEMIIIONIHI
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KaTaxor Takux mabroHoB. CynIecTBYIOT KHHTH U CAlIThI, KOTOpbIE ¢ 60JIb-
HIMM OCHOBAHMEM MOTYT IPETeHI0BaTh Ha POJb TAKUX KaTAJIOroB. JTa
KHUTA TTOCBAIIeHA OIHCAHUIO NpUutLI U RPOyecca NPUMeHeHN psijla 0To-
OpaHHBIX 1a0I0HOB pehaKTOPHHTA JUIA YIVUIIeHH 00CIYKHBAEMOCTH
xoza. To ecTb 9Ta KHUTA CIIY/KUT JUIIb CTYHEHbKOI HA MYTH K TAKHUM Ka-
TAJIOTaM.

Kakylo KHUry npo4ecTb CAeAyioLlei

Hawm usBecTHO, 4TO OT/Ie/ibHbIE Pa3paloOTYNKKN He KOHTPOJUPYIOT BCEX
acrekToB rnporecca paspaborku. Beibop cpeieTs paspaboTKu, opraHu-
34l KOHTPOJIA KadecTBa, MOPS/IOK PA3BEPTBIBAHUA M TaK Jajiee — BCe
ATH ACTEKThI ABJIAIOTCA BaKHBIMH (haKTOPAMH, BIUAIOIINMEI HA KAY€CTBO
MPOTPaMMHOTO obectieueHns, Ho 00 ATOM JIOJIKHA 3a00TUTBCS KOMAH/IA
paspabotunkos. [loaToMy 3TH BOIIPOCHI BBIXO/JAT 32 PAMKH JaHHOI KHU-
ru. Onu GyIyT OCBelleHbl B Hateil cieyionieii kuure «Building Software
Teams». B Heil MBI onuireM nepeioBoil OIBIT B ATOI 001acTH U ¢0COOBI
OLIEHKH €T0 NMPUMEHEeHHs Ha TIPAKTHKe.

O komnaHun Software Improvement Group

Xots Ha 00JI03KKe KHHTH YKa3aHO TOJIBKO M OTHOTO aBTOPa, B IEHCTBH-
TEeJABHOCTH aBTOPOB Y 3TOH KHUTH ropaszo Gonbiie. Hactoamum aBropom
asngerca SIG, KOHCANTHHTOBas KOMIIAHUA 10 YIIPABJIEHHIO TIPOTPAMM-
HBIM obectieueHneM. To ecTh B aTOI KHUre 00beHHEHB! KOJLTEKTHBHBII
OIBIT M 3HAHMA KOHCYJBTaHTOB SIG, KOTOpbIe 3aHNMAIOTCA OIEHKOM
Ka4ecTBa MPOrPAMMHOTO 00€CTIeUeHHsT M KOHCYJIBTHPOBAHHEM B 9TOM
obmactu ¢ 2000 roga. Mer co3panu YHHKAIBHYIO cepTH(MUITHPOBAHHYIO
AabopaTopuio aHAIH3a IPOTPAMMHOTO 00ecredeHnsI, BBITOIHSIIONIYIO
CTAHAPTH3NPOBAHHBIE TTPOBEPKU IIPOrPAMMHOT0O 00ecTiedeH s Ha COOT-
BeTCTBHE MeK/IYHapOIHBIM cTangapTaM kadectsa [SO 25010.

Opnoit uz cayx6 komnanun SIG gsigerca Hama cay:kO6a MOHHUTO-
pPHHTa PUCKOB IporpaMMmHoro obecredenns. KiieHThl ¢ay:KObl 3arpy-
JKAIOT UCXOAHBLIT KO Yepe3 PeryJisspHble MPOMEKYTKH BpeMeHH (00BIYHO
pas B HeJed0). TOT KO/ aBTOMATHYECKH TPoBepsieTcsl B J1abopatopuu
aHaIM3a IporpaMMHOTo obecriedenus. Bee HeoObruHOe, 00HApYKEHHOE
B IIpolecce aBTOMAaTHYECKOTO aHATM3a, UCCIeAyeTcs KOHCYJIbTaHTaMH
SIG u ob6eyxnaercs ¢ kanentamu. Ha MOMeHT HanmucaHuss KHUTH KOMIIA-

Nmeercs B Buay ceprudukanusa ISO/TEC 17025.
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nua SIG npoanamisuposaia B obieil croskHocTH 7,1 MULIHApPAA CTPOK
KOJa, Kpome Toro, 72,7 MHJLJINOHA HOBBIX CTPOK Koj1a Beirpy:kaetcs B SIG
esKeHeleIbHO.

Kommnaunusa SIG 6buia cozpana 8 2000 rony. Ee kopHu MoKHO Tipociie-
auTh 10 [o/manickoro HalMOHATBLHOTO HAYYHO-UCCIeI0BATEIbCKOTO HH-
crutyta Matematuku u uagopmarnku (Centrum voor Wiskunde en In-
formatica [CWI] na rommanackom sa3sike). Jlaxe mo npoutectsin 15 et
MBI TTOI/IEPAKUBAEM H LEHUM HAIIH CBA3H ¢ HAYYHBIM COOOIECTBOM aKa-
JeMHYECKOH pa3paboTKH TporpaMMHOro obecrnedenus. KoHCYTBTaHTHI
SIG peryaspHo BHOCAT CBOIl BRI/ B HAYYHBIE MYOIMKAIIH, 3a1IHTHIH
HECKOJIBKO KaHJHIATCKUX JUCCEPTAIi, OCHOBAHHBIX HA HCCJIe/I0BAHMAX
B 0bsacTy pazpaboTKH 1 COBEPIIEHCTBOBAHNA Moen KadecTsa SIG.

06 3TOI BEpPCUN KHUMA

JTa BepcHs KHUTH OCHOBaHA Ha s3bIKe Java. Bee mpuMepsl Kojla HaltMcaHbl
Ha Java (1 TOJIbKO Ha Java), B TeKcTe KHUTH YacTO BCTPEYaloTCs Ha3BaHUs
HHCTPYMEHTOB U TEPMHHBI, ITHPOKO HCIIOAb3YEMBIE TOIBKO B COOOIIECTBE
Java-paspaborunkos. [Ipeanonaraercs, 4To 4NTATEMh HMEET OIBIT MPO-
TpaMMHpOBaHMA Ha A3bIKe Java., OHaKo, Kak y/Ke YIIOMHHAJIOCh paHee,
peKOMEeH/Ialliy, MpejICTaBIeHHble B JAHHOH BEpPCHH KHHUTH, He 3aBHCAT
OT HCIIOJIB3YEMOT0 fA3bIKa MporpaMmupoBannd. Bepcua nas aseika CH#
nybaukyercs uzgateascrsom O'Reilly (u Oyrer nznana nsnaresnsctsom
«/IMK Ilpeccs») ogHOBpEeMEHHO ¢ 3TOH KHUTOI.

PekomeHAyemMble KHUM

31ech npejacTaB/l1eHo 10 GazoBbIX pEKOMEHﬂaH}Iﬁ JUIA JOCTHIKEHMA BbI-
COKOTO YpOBH#A Of}Cﬂy)KHBREMOCTH. ,[[a)Ke €CJIM 3TO MepBasd MPOYNTaHHAA
BaMH KHHTA, IMOCBAIICHHAA 06CJIVV}KPIBaEMOCTH, MbI HajieeMCcHdA, YTO OHa
He cTaHeT TocIeHell, PE‘KOMEHﬂ,yEM HECKOJbKO KHHT JIIA JalbHelero
YTeHH:A:

«Building Software Teams» om Software Improvement Group
JlonosHeHne K TeKVIell KHUTe, HAMMCAHHOE TeMU JKe aBTopaMit. B To
BpeMs Kak JIaHHAsg KHUTA COAEPKUT PEKOMEH/IAINH pa3paboTdynKam
110 CO3/IAHII0 O0OCIYKHBAEMOTO POrPAMMHOTO HPOYKTA, CAEAYIONIasn
KHHTA OCBEIAeT IIPOJIBHHYTHIEI 1Ipotiece pa3paboTKH U €T0 OLEHKY, OCHO-
BAHHYIO Ha MOJXOAE «Ieib — mpobieMa — xapakrepuctukar. Knwra
«Building Software Teams» mnanupyercsa  mybmikaruu 8 2016 roxy.
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«Refactoring: Improving the Design of Existing Codes, asmop Mapmun
Daynep (Martin Fowler)
ITa KHHra TMOCBAIIEHA cHocofaM yiydmeHus o0CIyKHBAEMOCTH
(¥ IpyTHX Ka4eCTBEHHBIX XapaKTePHCTHK ) CYIECTBYIOIIETO KOJIA.

«Clean Code: A Handbook of Agile Software Craftsmanships, asmop Po-

oepm C. Mapmun (Robert C. Martin) (ussecmuwiii maxace xax Uncle Bob)?
Kak u nannas knura, kaura «Clean Code» nocssiena Harmcanuio gbi-
COKOKAYEeCTBEHHOTO uexXoaHoro koaa. Comepxut Gosee abeTpakTHbIE
PEKOMEH AT

«Code Quality: The Open Source Perspective», asmop [luomuouc Cnunen-
auc (Diomidis Spinellis)’®
Mogo6uo aroit kaure, «Code Quality» npegocrasisger pekoMeHaIimn
10 YJIy4IIeHHIO KadecTsa Koja, Ho, kak 1 B Kuure «Clean Codes», onn
Gosee aGCTPAKTHBL

«Design Patterns: Elements of Reusable Object-Oriented Software», as-

mopvt Ipux Tamma (Erich Gamma), Puuapd Xeam (Richard Helm), Paivgh

Hoconcon (Ralph Johnson) u /Picon Bauccudec (John Vlissides) (ama zpynna

asmopos uszsecmia marice kax <banoa vemvipexs (Gang of Four))!
PexoMeHIyeM IPO4ecTh 3TY KHUTY TeM pazpaboTyrKaM IPorpaMMHOTO
obecriedeHnst, KOTOpbIe XOTAT CTATh OTJITYHBIMHU IPOTPAMMHBIMH ap-
XHTEKTOPaMH.

CornaweHus, NpUHSITble B 3TON KHUre
B 5Toii KHUTe IPUHATHI c/IeyIomIHe THIorpadCcKie CoTMalleHus:

Kypcus
Wenomnsayerca pnsg obosnauennst HoBeIX TepMuHoB, URL-anpecos,
a/lpecoB AJIeKTPOHHOI TOYThL, HMeH (aliyioB 1 paciiupenuii nmen daii-
JIOB.

U @aynep M., Bex K., Epanm /., Poepme JI., Andaiix V. Pepakropunr: yiyu-

menne cyuecteyionero koga. CII6.: Cumpon-ILmioe, 2009, ISBN: 5-93286-

045-6. — Hpum. ped.

Mapmun P. YuceToiii Ko/ cosfanue, anaaus u pedakrtopunr. bubnnoreka npo-

rpammucta. CII6.: [Tutep, 2013, ISBN: 978-5-496-00487-9. — Hpum. ped.

b Cnunennuc J{. AHaia iporpaMMHOTo Kojla Ha ipiusmepe npoektos Open Source.
M.: Bunbsinme, 2014, ISBN: 5-8459-0604-0. — Hpum. ped.

© Tamma 3., Xeam P, [owoncon P, Buuccudec /e, Tipuemsl 00beKTHO-0pHEHTH-
posannoro npoexkruposanus. CII6.: ITurep, 2011, ISBN: 978593700023 1.
Ipun. ped.
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MOHOWMPHHHE
[Ipumenserca ansa ogopMIeHHA JTHCTUHIOB IIPOrPaMM H IIPOrpaMM-
HBIX 2JIEMEHTOB B TEKCTE, TAKUX KAK HMEHa TTepeMeHHbIX, (DyHKIni, 6a3
JIAHHBIX, THIIOB JJAHHBIX IePEeMEHHBIX OKPYIKEHHs, OTIepaTOPOB U KJIIO-
YeBbIX CJIOB.

Q Tak 0603HA4aITCA COBETL! UM PEKOMEHAALLMN.
@ Tak 0603HavatoTcst o6LUve NpUMEYaHUS.

STUM 3HAYKOM OTMEYAaINTCS BaXHble 3amMmedaHuns

0Ob606uWeHHble Ha3BaHNSI SAeMeHTOB
NCXOAHOMO KOAa

JUts wmoctpaivu peKoMeHIANUi Mo YIAy4uieHHo 06CIyKHBAeMOCTH
B KHHTe MCIIOJb3YeTcA A3BIK Java, HO caMU PeKOMEeHIAIII He ABJISIOTCS
XapaKTepPHBIMI HCKIIOUHTENbHO A Java. OHI OCHOBBIBAIOTCA Ha MOjie-
it obenyskusaemoctu SIG, He 3aBUCALIEH OT HCTIOJIB3YEMOIH TEXHOIOTHI
U TIPUMEHSeMOI /1711 TPUMEPHO CTa A3BIKOB IPOTPAMMHUPOBAHUS U CBS-
3aHHBIX ¢ HHMHU TeXHOJIOrHI (Takux Kak JSP).

SI3BIKHM TIPOTPAMMUPOBAHUA OTJIMYAIOTCS CBOMMH BO3MOJKHOCTSIMHU
1 (eCcTecTBEHHO) cHHTakcucoM. Hampumep, tam, e B g3bIKe Java s
0003HAYEHNA KOHCTAHTBI UCIIOJIb3YETCA KI0YeBoe ¢I0Bo final, B C# mpu-
MeHgeTcs readonly, uMerollee TOT ke cMbic. [ pyroil npumep: g3bik C#
MOJUIeP/KUBAET TAK Ha3bIBaeMble paszjiesigeMbie Kiaccsl (partial classes)!,
KOTOpBIE B sI3bIKe Java (B HacToslee BpeMs) He TOAAePKUBAIOTC.

[TomuMO paznuymii B CHHTAKCHUCE, I/ PA3HBIX A3BIKOB [IPOTPAMMUPO-
BaHUA B yueOHUKAX, TOCOOUAX U criennhUKAIAX HCITOIb3YIOTCS Pa3Hble
TepMuHBL. Hanpumep, noHaTHe TPyNBI CTPOK KOJA, KOTOPBIE BHIIOJIHS-
IOTCSL KaK eIUHOe 1[eJI0e, PUCYTCTBYET MPAKTHYeCKU B KayKIOM A3BIKE
nporpamMmupoBanus. B aseikax Java u C# 3To NOHATHE HA3BIBAIOT METO-
nom. B aseike Visual Basic — nognporpammoii. B assikax JavaScript u C
oHO u3BecTHO Kak (yHkius. B assike Pascal — ato nponeaypa.

VIMeHHO MOATOMY HE3aBHCHMAs OT TEXHOJOTHIl MOJENb HYKAAETCS
B 060061IeHHOM Ha3BaHUH /i oHATHa rpymnel. B tabu. [1.1 npusegens
00001IIeHHbIe HA3BAHIIS, UCIIOJIB3YEMbIE B KHHTE,

' https://msdn.microsoft.com/ru-ru/library/wa80x488.aspx. — [Ipum. ped.
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Tabnuuya 1.1 <+ O606LeHHbIE MOHATUSA rPYNN U UX NpeacTasBneHne

B Java
0606LWweHHOe
e 0O6wee onpegeneHuve B a3bike Java
Brnok kopa HaumeHsLuas rpynna cTpok, kotopasa | MeTog unu KOHCTPYKTop
MOXET BbINOMHATLCA HE3ABUCUMO
Moayns HawmeHblas rpynna 6nokos kopa Knacc BepxHero ypoeHs,
nHTepdeic
WK Nepe4vncneHme
KoMnoHeHT BhicokoypoBHEBAs YacTs cucTeMbl, | (OnpeneneHue B A3bike
onpeensemas B apxuTekType OTCYTCTBYET)
nporpamMmmMHoro obecrnedeHus
Cucrema Bes uccnenyemas koposas 6a3a (OnpeneneHue B A3bIKe
OTCYTCTBYET)

CueyIonmii CliHcoK NOACHAET CBA3H MeK/y FPYIIOBBIMH KOHCTPYK-
mursivu B Tabur. 1.1 i npakTuyeckumMm acnekTaMu IporpaMMHUpPOBAHUS Ha
A3bIKe Java:

Om manozo k Gonvuwemy
[onsatusa rpynn B Taba. I1.1 yrnopsagodens! 0T MEHBIINX K OOJIBIIMM.
brok xoma cocTonT M3 onepaTopoB, HO caM OIepaTop He SABJsETCS
TPYHIHPYIOLIel KOHCTPYKITHeld.

B a3bike Java, kak U1 BO MHOMMX ApYrux, CyLLecTBYeT CNoXHas B3an-
MOCBS3b MEX/Y Onepatopamu 1 cogepxallunmm nx ctpokamu B dailine
Jjava. CTpoka MOXeT coepXaTb HECKONbKO 0nepaTopos, HO U onepa-
TOP MOXET pacnonaratbCsi B HECKONIbKMX CTPOKax. 34ech NPpUMeHsieT-
cA noHsTMe cTpoku kopa (Line of Code, LOC), 10 ecTb noboil cTpoku
MCXOAHOr0 KoAa, 3akaHuynBatoLleica cumBonamn CR/LF, Ho He nycToi
1 He cofiepXaLlen TONbLKO KOMMEHTapWIA.

Hekxomopute nonsmus Mozym Ouimb ite onpedenevl 8 KOHKPemnom savike
Kak Buzino u3 taba. 1.1, HekoTtopsie 13 06061I€HHBIX TOHATHIT OTCYT-
CTBYIOT B si3bIKke Java. Hampumep, B Java He cyllecTByeT cHHTaKCcHCA
JUIA ONHCAHUA TPAHUI] CHCTEMBL. JTO MOHATHE NPHCYTCTBYET TOJBKO
Kak 0000IeHHBIH TEPMIH, MOCKOIBKY OHO HaM OVIeT HeoOXOAuMO.
ITO He ABJAETCA HEJIOCTATKOM CHHTAKCHCA Java, IOCKOJIbKY Ha ITpaK-
THKE 3TH TPAHUIIBI OTIPEIEIAIOTCS APYTHMHU CIIOCOOaMU.

Hexomopme U3 o6u.geym)mpeﬁumemmmx MePMUNOB He UCROTLIYIOMCA
BDSMD}KHO, BacC yAHUBHJIO, 4HTO Tabmn. I1.1 ne COAEPNHUT TAKHUX ITOIY.JIAP-
HBIX TEPMHHOB, KdK CyﬁKOR-IHOHEHThI H IMOJICHCTEMBI. HpH'—IHHa npoc-
Ta — OHHM He UCIIOJIb3VIOTCA B PEKOMEHTallTAX.
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IIpedcmasaenvt ie ace epynnuUpyIOWIEe KOHCMPYKUUU A3bIKA

B Java nmeetcs Gosbiire TPYIIHPYIONIMX KOHCTPYKIUIEL, YacTh U3 KOTO-
peix otcyrersyer B Tabu. [1.1. Hanpumep, A1 rpyInpoBKH KJIaccoB
u unTepdeiico Java noanep:xusaeT nakeTol. OH TakiKe MOEPIKUBAET
BHyTpeHHUe Kiaaccel. Oun He nepeuncaensl B Tab. [1.1, mockonpky ne
HIPUMEHAIOTCA B peKkoMeH/atax. Hanpumep, HeT HeoOX0MMOCTH pas-
JeATh 00BIYHbIE U BHYTPEHHHE KJIACChl B (DOPMYJIHPOBKE PEKOMEH 1a-
11111, KacaloluxXcsl B3auMo/leHcTBHIL.

MakeT B Java Henb3s 0TOXOEeCTBNATL C 0600LIEHHbIM TEPMUHOM «KOM-
NOHeHT». B Manbix Java-cucremax KOMNOHEHTb! U NakeTbl MOryT UMeTh
ofHOo3Ha4YHoe cooTBeTcTBMe. Ho B Bonblumnx Java-cuctemax rnakeTos,
Kak npaewno, ropa3go Bonblie, 4eM KOMNOHEHTOB.

Hicmpymenmot coopku muKax ne ompaiceiivt & 00uell mepMutonozuu
Komanaer Java-pazpabotunkos, ncnosbayiomne Apache Ant, mosinsy-
I0TCS JIOMOJHUTEIBHBIM MTOHATHEM, KaCAIOIHIMCS TPYIITHPOBKIL: 1IEJIH.
Kpome Toro, koManel, Hertoabayomue Maven, MOTyT IPHMEHATH He-
ckonbko POM-aiinos juia pasusix yacteii cuctemsl. TeM He MeHee HI
uenn Ant, i POM-daiiner Maven He UrpaloT HUKAKOH POJIH B PeKo-
MeH/IalMAaX. B HeKOTOPBIX CHUTYaIAX MOKHO OIHO3HA4YHO COOTHECTH
KOMIIOHEHTBI ¢ restsavu win POM-daitnamu, Ho 310 He sBisgeTcs 0b5-
3aTeIbHBIM [IPABHIOM.

Komnonenmot onpedensiomes apxumexmypoi cucmemol
KoMmnoHenTBI He ABIAIOTCS MOHATHEM A3bIKa Java. KoMoneHTsI — 3T0
He nakeTsl, He e Ant u e POM-daiiast Maven. KomnonenTst — ato
BBICOKOYPOBHEBbIE CTPOHTEIbHbBIE OJIOKH, OIpeesgeMble apXUTeKTY-
poil mporpaMMHOil crcreMbl. OHH COOTBETCTBYIOT OJ0KaM B OJIOK-
cxeMe cucrembl. boee moapo6HO NOHATHE «KOMIOHEHT» GVIeT omu-
CaHO M IIPONJIJIIOCTPUPOBAHO ITPUMEPAMH B TJaBe 7.

MoAy4eHVe NpUMepoB KoAa

ConpoBojiuTeIbHBIE MaTepHaibl K KHUTe ([IPHMepbl KoJa, YIpaKHeHHs
M T. ) MOJKHO 3arpysuThb Ha ctpanuie https://github.com/oreillymedia/
building_maintainable_software.

Jlannag kHura npusBaHa OKas3aTh BaM IIOMOIIL B PelleHHN BallX 3a-
nad. Ber Moskete ¢BOOOHO HCIIOIB30BATh IPUMEPBI POTPAMMHOTO KOJIa
W3 ATOI KHUTH B CBOMX MPUIOKEHUAX U B JoKyMeHTalnu. Bam He HyxHO
00paIaTbea B U3ATEIbCTBO 33 PA3PEIIeHHEM, eCIH Bl He cOOMPaeTech
BOCIIPOM3BOJINTH CYIIECTBEHHBIE YACTH ITporpaMMmuoro koga. Hanmpumep,
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ec/M Bbl paspabaTbiBaeTe NMPOTPaMMY M HCIOJIb3VETe B Heil HECKOBKO
OTPBIBKOB ITPOrPAMMHOIO KOJIa U3 KHHUTH, BAM He HYKHO 00pallaThes 3a
paspentenneM. OIHAKO B CIyYae MPOJaKH WIH PacIPOCTPAHEHHS KOM-
HMaKT-IUCKOB ¢ IIPUMEPaMH U3 9TOH KHUTH BaM HEOOXOAHMO MOJIYYHTE
paspemienue ot uznareabcrsa O'Reilly. Ecoin b1 oTBeuaere Ha Bompocsl,
HUTHPYA IAaHHYIO0 KHUTY WM IPHMEPBI 3 Hee, TTOJIYIeHIe pa3pelieHis He
tpebyercs. Ho 1py BKIIOYEHNH CYIIECTBEHHBIX 00BEMOB IPOTPAMMHOTO
KO/Ia IPHMEPOB 13 3TO KHUTH B BAlly JOKYMEHTAIIHIO HEOOXO/HMO IT0JTY-
YUTh pa3pelienie U3/1aTeIbCTBa.

MpbI IpUBETCTBYEM, HO He TpehyeM 100aBIATh CCBIIKY Ha MEPBOHCTOY-
HUK 1TpH HuTHpoBaHud. [1o/1 ccbuIkoil HAa MEPBOMCTOYHIK MBI IOJIpa3yMe-
BaeM ykasaHue aBTopos, uzgaresnsctBa u ISBN. Hanpumep: «Building
Maintainable Software: Ten Guidelines for Future-Proof Code by Joost Visser.
Copyright 2016 Software Improvement Group B.V., 978-1-4919-5352-5».

3a mosiydeHeM paspeleHns Ha HCIOJIb30BAHNE 3HAYHTEIBHBIX 00b-
€MOB TTPOTPAMMHOTO KOJIa IIPUMEPOB M3 5TOH KHUTH obpaiiaiitech 1o
ajipecy permissions@oreilly.com.

INeKTpPoHHas1 BubanoTeka Safari® Books Online

W —~ - Safari Books Online — a0 BHpTyanbhas 6ubmm-
4 SaTCi h | oTeka, cofiepiKalias aBTOPUTETHYIO HH(OpMaLmo

B BHJI€ KHUT M BHECOMATEPUATIOB, CO3/IAHHBIX Be-
AVIAMHE CIELHATHCTAMH B 00IaCTH TEXHOIOTUH 1 OusHeca.

[Tpodeccnonansl B 06JacTH TEXHOIOTHH, Pa3pabOTUNKH [POTPAMM-
HOTO ofecredeHns, BeO-H3aiHEPD], a TAK/Ke OM3HECMEHBI 1 TBOPYECKHE
paboraukn ucnoas3yot Safari Books Online kak ocHoBHOIT HeTOUHIK
uH(pOPMAIIHN 7T TPOBEACHNA HCCIeI0BaH, petenus npobiem, obyye-
HUS U MOATOTOBKHU K CePTH(HUKAIIMOHHBIM HCITBITAHHSM.

Bubamorexa Safari Books Online npepiaraer mmpokuii BeIOOp 1mpo-
AYKTOB 1 TapioB I OpraHu3alliil, MpaBUTEIbCTBEHHBIX U Y4eOHBIX
Vapeskieni, a Takke gusndeckux i, [loanucankn IMe0T Z0CTVI K 110-
HCKOBOI Gase TaHHBIX, cojiepsKaiiei HH(OPMAIHIO O THICAIAX KHUT, BUE0-
MATepUaIoB U pyKoiiceil oT Takux uzgaresnei, kak O'Reilly Media, Pren-
tice Hall Professional, Addison-Wesly Professional, Microsoft Press, Sams,
Que, Peachpit Press, Focal Press, Cisco Press, John Wiley & Sons, Syngress,
Morgan Kaufmann, IBM Redbooks, Packt, Adobe Press, FT Press, Apress,
Manning, New Riders, McGraw-Hill, Jones & Bartlett, Course Technology,
U JIeCATKOB JIpyrux. 3a noapobHoit ungopmatmeii o Safari Books Online
obparaiitecs 1o ajpecy http://www.safaribooksonline.com/.
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Kak cBs13aTbCsl C HAaMU
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BBeaeHue

Kto Hamican aToT hparMent koja??
4 ne mor atoro cienats!!

Jho6oil npozpammucm

310poB0o GBITH pazpaboTINKOM TPOrPaMMHOTO obecrieuenns. Bam crasar
3ajlauil U ONpe/e/IAI0T TPeOOBaHMU, a BBl JO/UKHBL IPHIYMATh PelIeHHe
1 HepeBeCTH €ro Ha MOHATHBIH KOMIBIOTEPY A3BIK. JTO CI0KHAs H XOPO-
110 Bo3Harpakaaemas pabora. Ho paspaGorka nporpammuoro obecreye-
HUS HEPeIKO MPEeBpallaeTcs B BechbMa KPomoTauByio pabory. Ecin sam
PeryasapHo NPUXOAUTCA BHOCUTh U3MEHEHUs B UCXO/HBII KOJl, HallicaH-
HBIE ApyruMu (1K Taske BaMi), BB yKe 3HAETE, 4TO HTO MOKET OyTh Kak
O4YeHb MIPOCTBIM, TAK 1 0YEeHb CJIOKHBIM 3aHsATHeM. MHorma cTpokn koja,
KOTOpbIe HeOOXOAUMO H3MEHUTh, HAXOAATCA OueHb ObicTpo. amenemis
HOJTHOCTBIO H30JMPOBAHBL, & TECTBI MOATBEPIKAAIOT, YTO BCe paboTaeT, Kak
uyxHo. Ho GbIBaiOT cHTyarmu, KOrjia e[HHCTBEHHBIM BBIXO/IOM ABISETCS
HCIIOIB30BaHIe OOXOMHBIX IYTEH, 4TO co3/1aeT O0IIbIe TTPOOIEM, YeM pe-
HIaeT UX.

[IpocToTy Hn c10KHOCTb BHECEHN U3MEHEHHIT B IPOTPaMMHYIO CH-
cTeMy OOBIMHO HA3BIBAIOT 00CAyIcusaemocmuio. OOCIy;KUBAEMOCTD MPO-
TpaMMHOII cHCTeMBI OIpejiefiseTcss CBOHCTBAMU ee MCXO/HOTO Koja. JTa
KHUTA IIOCBAIIEHA PACCMOTPEHUIO 3TUX CBOICTB 1 pejcTasistet 10 peko-
MeHJallHii, KOTOpble ITOMOTYT MHCATH JIeTKO U3MeHAeMblil HCXOAHbIH KO/

B nanmoii riase Mbl IPOSCHUM, YTO MMOHIMAETCS N0/ 00CTY/KITBAEMO-
CTBIO. 3aTeM, 00CYANM BaKHOCTD 0OCIYKUBAEMOCTH. ITO CO3/[aCT OCHOBY
LIS TIEPEXO/ia K TJIABHOM TeMe KHUTH: Kak pa3pabaThIBaTh H3HAYAIBHO 00-
CJIVIKHBAEMOE TporpaMmuoe obecrieuenne. B KOHIle aTOT0 BBeICHUA MBI
HepPednc/INM THITHYHBIE 3a0JIV/KIeHI, Kacalolmecs 00Ty KUBAeMOCTH,
W TIPUHIUIIBL, JesKalie B ocHoBe 10 mpejaraeMblxX B KHUTEe peKoMeH/ia-
1uit.
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1.1. YTo Takoe obcAy>KMBaemMoCTk?

[Ipencrasbre 1Be pa3IHYHBIE IPOrPAMMHbIE CHCTEMBI, HMEIOIITHE TOK/ECT-
BEHHYIO (DYHKIIMOHATIBHOCTD. /I O/IHHX M TeX JKe BXO/HBIX JaHHBIX OHH
BEPHYT OJANHAKOBLIH pe3ynsraT. OfiHa U3 9THX cucTeM paboTaeT GICTpo,
JIPY’KeCTBEHHO HACTPOEHA K I10JIb30BATENI0, H BHOCUTh H3MEHEHHS B ee
MCXOHBIH KO/ He cocTaBseT ocoboro Tpyaa. Jpyras Me/uieHHas, CI0K-
Has B MCIIOJIb30BAHUM, I B €€ HCXO/HOM KO/Ie IPAKTHYECKH HEBO3MOKHO
pazobparscs, YK He TOBOPS O TOM, YTOOBI 4TO-TO B HeM MeHATh. HeemoTps
Ha WEHTHYHYIO (hYHKIIMOHATBHOCTD 00€HX CHCTEM, HX Ka4eCTBO SBHO OT-
JIHAEeTCA.

06y RUBaeMOCTD (IIPOCTOTA BHECEHNA N3MEHEHUIT B CHCTEMY ) SBJIA-
eTcs OJJHOM 13 KaueCTBEHHBIX XapaKTePHCTHK MPOrPaMMHOTO MPOIYKTA.
[IpoussoanTeabHOCTS (CKOPOCTD BBEIMHCIEHHS Pe3yJIbTaTa) — 3TO COBEp-
IIEHHO NHAs XapaKTepHCTHKA.

Mexpyuapoausrii ctangapt [SO/TEC 25010: 2011 (koTopetii B 270
krure Oyzer ynoMuHatees npocto kak 1SO 25010') paszmnuaer Bocemb
XapakTepPHCTHK MPOrPAMMHOTO 00ecIieueHHs: 00CayKHBAEMOCTD, (DYHK-
LHOHATBHAA TIPHTOTHOCTD, 3(DQEKTHBHOCTE PadOTEI, COBMECTUMOCTD,
VA0OCTBO NCIOTB30BAHHS, HAEKHOCTD, GE30IACHOCTD H EPEHOCHMOCTD.
ITa KHHTA MOCBAIEHA HCKITIOYHTEIBHO 00CTYKIBAEMOCTH.

Hecmorpsa va 1o uto cranmapt [SO 25010 we onpepenser croco6os
OLICHKH KauecTBa IIPOTPAMMHOTO 00eCcIIeueH s, aTO He 3HAYHT, YTO €T0 He-
BO3MO’KHO KOJTMYECTBEHHO OLleHUThb. B npuokeHnn A omnmcan nopsjiok
KOJIMYeCTBEHHOI OLeHKH KadecTBa IIPOTPaMMHOTO TIPOAYKTA, IPHHATHII
B KoMmmanuu Software Improvement Group (SIG), coorBercTBy0OIIHIT
cranzapry ISO 25010.

YeTbipe BMAa 00CNYXMBAEMOCTU NPOrpamMMHOro
obecneyeHus

O6C.."[y}KI'IBaHHE MpoOrpaMMHOroO obecrieyeHHs He CBA3AHO € ero I0JI0MKa-
MM WM H3HOCOM. Hporpamz\moe obecrreyeHne He ABIACTCA ('l')IrISI/I'—IECKOﬁ
CYUIHOCTBIO M, CJIEJOBATE/AbHO, HE CKIOHHO K H3HOCY, KaK 9TO XdpPaKTep-
HO 0714 ('beIBI'I‘-IE'CKOl"D Oﬁﬂp}’HOBﬂHHH. Tem ne menee GOJNBITHHCTBO npo-
IpaMMHBIX CUCTEM MMOCTOAHHO MOJEPHUIHPYETCA ITOCJE BBO/IA B 9KCILTYA-

b Tlonnoe Hanmenosanne cranjgapra: International Standard ISO/TEC 25010.
Systems and Software Engineering — Systems and software Quality Requi-
rements and Evaluation (SQuaRE) — System and Software Quality Models.
First Edition, 2011-03-01.
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TALUo. ITO U HA3bIBAETCA 0OCTYKHBAHHEM IIPOTPAMMHOI0 00eCcIiedeH .
MOJKHO BBIJIEZINTD CIEAVIONIME YEThIPE BH/IA 00CTYKUBAHUS TIPOTPAMM-
HOTO 00ecIedeHns:

O ycTpaHeHue BBIIBICHHBIX OIIMOOK (Tak HA3BIBAEMOE KOPPEKmiu-
pyiowee obcayricusanue);

O  apanrais cuCTEMbI K U3MEHEHHSM B OKpYiKalollell cpejie, rie oHa
HYHKIHOHUPYET, HAIIPHMED TIPH 0OHOBJIECHUH OTIEPALHOHHON CH-
CTEMBI HJII CMEHE TeXHOIOTHH (HA3BIBACTCS adanmugvim 00cay-
HCUBANUEM);

O obecrieyenne u3MeHeHUs TPeGOBAHUH TI0IB30BATENEH CHCTEMBI
(/W IPYTHX 3aNHTEPECOBAHHBIX CTOPOH) (3TO yayuuaiouiee 06-
caymicusaue);

O mnoBblIIEHHE KAa4ecTBa WIH Ipe0TBpalleHne Oyaymux oumbok
(npoghunaxmuvecxoe obcayircusae).

1.2. No4yemy Tak BaXKH3 OBCAY>KMB3eMOCTb?

Kax ynomunanochk Beliie, 06CIVKHBAEMOCTh — 9TO JIMIIB OJIHA U3 BOCh-
MH XapaKTepHCTHK KayecTBa IPOTPAMMHOTO NMPOJYKTA, ONpeelleHHbIX
B ctanapre [SO 25010. Tak mouemy ke 06CaYKUBAEMOCTh TaK BaykKHA,
YTO 3aCTY/KHBAET OT/ebHOH, kuurn? Ha ator Bonpoc nmeiotces JiBa oT-
BeTa:
O 06cIyKHBaEMOCTh LN OTCYTCTBHE TAKOBOH OKasblBaeT Cyllle-
CTBEHHOE BJIMSHUE Ha JIEJIOBYIO CTOPOHY BOIPOCA;
O obcmyKHBaeMOCTh 00eCTIeYHBAET YIIVYIICHHE IPYTHX XapaKTepH-
CTHK KauecTBa.
O06a oTBeTa MOACHAIOTCA B CJIEVIONINX JABYX Pasfieiax.

06CNY)XMBAaE@MOCTb 3HAYUTENIbHO BIIMSIET HA [AENOBYIO
CTOpPOHY BONpoca

B ob6mactu pazpaboTKi IPOrpaMMHOTO 00eCedeH s IePHOJL 00CIVKHBA-
HUS IPOrpaMMHOiT cucteMsl 00bryno untes 10 u Gomee net. Bonpmryio
YacTh 3TOTO BPeMeHU IOCTOSHHO BO3HUKAIOT BOIPOCHI, KOTOPbIe HYKHO
pemath (KOPPeKTHPYIONIee U aIanTHBHOE 0OCIYKUBAHNE), U TIOABIAIOT-
¢s1 HOBBIE TPeOOBaHM, KOTOPBIE CJIEYET VIOBACTBOPATD (V/IyUIIAOIee
obcnysxnBanne). IHHEeKTHBHOCTD U PE3YILTATHBHOCTD PELIEHHST BOTIPO-
COB N peaJn3aliisd yCOBepLIEHCTBOBAHHUII BOJTHYIOT BCe 3aUMHTEPECOBaH-
Hble CTOPOHBL

CoKHOCTD 06CTYKUBAHNS HEBBICOKA, KOIJIA PELIEHHE BOIIPOCOB 1 pe-
aJIN3alnsA yCOBepIeHCTBOBAaHUI gaioTea npocto 1 ObieTpo. Kpome Toro,
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ecan ahpekTHBHOCTD 00CTY/KIBAHUA [O3BOJAET COKPATHTH 0OCTYKU-
BAIOIHI epcoHas (Y1e10 pa3paboTIHKOB), TO IIPH 3TOM CHUZKAIOTCS 32-
Tpatel Ha oOcatyKuBanie, Ecau unciio pa3paboTiiKoB He YMEHbIIAeT s,
IpH BBICOKOH ahpeKTHBHOCTH 00CTYKMBAHUSA, Y HUX MOSBIIAETCA GOJIb-
1le BpeMeHH Ha BBITIOTHEHIe JPYTHX 33/1a4, TAKUX KaK CO3/aHie HOBBIX
(DYHKIHOHATBHBIX BO3MOKHOCTEH. BO3MOKHOCTE OBICTPOTO YCOBEpLIEH-
CTBOBaHUs 03HAYaeT YMeHbIIeHHe CPOKa BBIXO/a HA PHIHOK HOBBIX IPO-
AYKTOB U YCJVT, HOAAep:KUBaeMbIX cucTeMoil. Ecii pellenne Bompocos
U pean3aliiis YCOBepLUIeHCTBOBAHUI AAI0TCA ¢ TPYAOM U TPeOYIOT BpeMe-
HH, CPOKH He BBIIEPKUBAIOTCS, H CHCTEMA MOKeT GbITh IIPH3HAHA HEellpU-
TO/IHOH K 3KCILTYaTallUN.

Komnanus SIG cobpana aMnuprueckie 10Ka3aTeIbCTBa, UTO B CHCTe-
Max ¢ 00CIYKHBAEMOCTDIO Ha YPOBHE BBIIIE CPEHETO PEILICHIE BO3HU-
KalolIHX BONIPOCOB 1 peai3alliisl ycOBepIIeHCTBOBAHNIE 3aHUMAIOT B J1Ba
pasa MeHbIIle BPEMEHI, 4eM B CHCTeMax ¢ 00CIyKHBAEMOCTBIO HA YPOBHE
HIDKE CpeJHero. YCKopeHUe B JIBa pas3a cUUTaeTcs OYeHb 3HAYUTETbHBIM
B IIPaKTHKe KOPIOPATHBHBIX cHcTeM. Bpems, HeoOxoanumoe s pelie-
HUs BOIIPOCOB M BHECEHU YIIYUIIEeHUI, cOCTABIsAeT OT HECKOIbKIX JIHell
JI0 HECKOJIBKUX Hejlellb. BakHOCTh TAKOTO YIYUIIEHHS 3aKII04YaeTcs He
B TOM, 4TO uctpasidercsa 5 win 10 omubok B yac, a, HAIPHUMEP, B TOM,
NepBOil JIM KOMITAHUS BBIILIA HA PRIHOK C HOBBIM ITPOYKTOM MJIH €e olle-
peJIIN KOHKYPEHTBI HA HeCKOJIbKO MeCsIIeB.

U 9T0 MMEHHO Ta pasHUIla MeXAY 0OCIVKHBAEMOCTBIO BBIIIE H HITKE
cpeanero yposus. PaGoras B komnannu SIG, MBI CTATKMBATHCH CO BHOBD
CO3/IAaHHBIMH CHCTEMaMH, 0OCIYKHBAEMOCTE KOTOPBIX OBLTA HACTOIBKO
HU3Ka, 4TO JleJiajla HeBO3MOKHBIM H3MeHeHIe CHCTeMBI ellle J0 MOMEHTa
BBOJIa ee B aKcIutyataruio. Vamenenus pHocuin omnbok Golblie, yeMm
ucrpasistin. PazpaboTka — 40CTATOUHO JAJUTETBHBII TIPOIIECE, B TEUEHHE
KOTOpOTO OH3Hec-OKpy/KeHne (a C/ef0BaTelbHO, U TPeOOBAHIS MOJIb30-
Bareseil) Mersercs. Heo6xXoamnmo BHOCHT KOPPEKTHBbL, KOTOPBIE TPHBO-
JAT K MOABAEHUIO HOBBIX 01MO0K. Yalie Bcero oT TAKUX CHCTEM OTKA3bl-
BaIOTCA ellle 10 AocTukeHus nmu Bepeun 1.0.

0GcnyXueaemocTb oGecrnevymBaeT ynyyleHme Apyrux
Ka4eCTBEHHbIX XapaKTepUuCcTUK

EU.le O/lHa MpUiHHa, I1oYeMy Oﬁc.ﬂ}’}I{I{BREMOCTb ABNACTCHA 0C06blM acriek-
TOM Ka4eCTBa IporpaMMHOTO D6EC1’IE‘-IEHHH, 3aRJIIYaeTCd B TOM, 4HTO OHa
CJAVIKUT CTHMYJIATOPOM LA APYTUX XapaKTePHUCTHR KadecTBa. Ecau cu-
cTeMa 063’[3,&38T BBICOKHM YPOBHEM OﬁCﬂy}KHBﬂEMOCTH, aTo 06.?18I“-IRET
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nposejieHite paboT U YAyUIIeHUs APYTHX ee KauecTB, HallpUMep HC-
HpaBJeHHe ONINOOK, CBA3AHHBIX ¢ OE30MACHOCTBIO. B KOHEUHOM cuere
ONTHMH3ALISA TPOTPAMMHOI cHCTeMBI TPeOYeT BHECEHUs H3MEHEHMUI]
B ee MCXOJHBII KO/, HAlPaBJEHHBIX Ha YJIYUIIEHHe MPOH3BOAHTEIbHO-
cTH, (PYHKIMOHATBLHOIT TPHTOAHOCTH, H€30MACHOCTH WK JII0001 APYToi
U3 ceMU ITPOYHX XapaKTepHCTHK, onpeensaeMblx ctangaprom [SO 25010,

[Mopoii TpeGyioTesa mauninb HeGoJbIINE, JOKATbHBIE u3MeHeHHs. Ho
MHOT/Ia U3MEHEHUA BIEKYT KOPeHHYIO HepecTpolky. JlioOble naMeHeH s
CBOJLATCA K IONCKY OIpPeIeIeHHOro (pparMenTa Kojia, aHaIH3Yy, H3Y4eHHIO
BHYTPEHHEH JIOTUKH, OIPeIeeHHIO MeCTa B aBTOMATH3UPYeMoM GHaHec-
Ipolecce, OTCAEKHBAHUIO 3aBHCHMOCTEH OTHOCHTEIBHO JIPYTHX dacTeil
KOJI4, TECTHPOBAHHIO U [IePEMEIIEHHIO JIAJIbIIe 110 KOHBeHepy paspaboTKIL
B mobom cirydae, B cHCTeME ¢ BBICOKHM YPOBHEM 00CIVKHBAEMOCTH TIPO-
11le BHOCUTD H3MEHEHH, YTO YCKOPSIET ONTHUMH3AIHIO Ka4yeCcTBA CHCTEMBL.
Hamnpumep, sterko obemyKuBaeMblil KoJl cTabubHee, 4eM HeoOC Iy KuBae-
MBIii, HOCKOJIBKY BHECEHHE B HETO H3MEHEHMI BIeYeT MeHbIIee KOTHIeCT-
BO CJIy4aitHBIX MOGOYHBIX 3(h(HEKTOB, YeM B 3aMyTAHHBIN KO, KOTOPBII
TPY/IHO AaHAJTH3MPOBATh U TECTHPOBATD.

1.3. Tpn npuHUMNG, HB KOTOPbLIX OCHOBaHbI
peKkomMeHAaUnn

Eciu 06cmyKuBaeMOCTh TaK BaUKHA, TOT/@ KAK MOXKHO ee YIIyUIINUTh?
B aroii kuure npejcrasieno 10 pexomenjaiuil, cieoBaHie KOTOPLIM
00ecIeunT BBICOKYIO 00CaYKHBaeMOCTh Koja. OHu OyAyT npeacrasie-
HbI ¥ PACCMOTPEHBL B CIEAYIONUX TIaBaXx. A B 3TOIl Mbl TI03HAKOMUMCS
¢ TIPUHIIUTIAMH, JIESKAIIHME B X OCHOBe:

1) pexoMeHAIIK JOKHBI OBITH POCTHIMI;

2) He cieayer BCIOMHHATE 00 00CIYKUBAEMOCTH MOCIe OKOHYAHUS
pazpaboTKH, HY/KHO YAETATh eil J0JIKHOe BHUMAHUE ¢ CaMOTO Ha-
gasa. 3/1ech BaKeH BKJIAJ KaK/I0T0 Pa3paboTunKa;

3) He BCce OTCTYILIEHUA OT PEKOMEH/IAINIT IAI0T OJIMHAKOBBII OTpHIIA-
TenbHbIH adiperT. Hem TouHee mporpaMMHas cCHCTEMA COOTBETCTBY -
€T PEKOMEH/IAIIAM, TEM BBIIE YPOBEHb ee 00CTYKHUBAEMOCTH.

Hirxe npuBe/ieHbl TOACHEHUS K 3TUM IPHUHITUIIAM.

MpuHuun 1: pekomeHaaumn [OMXKHbI ObiTb NPOCTLIMU

MHor#e noaaraiot, 4To J1s obecrieyeHus Oﬁt-ﬂy}I{HBaEMOCTH Tl)eﬁyETCH
HTO-TO BpOje «cepeﬁpﬂﬂoﬁ noyian», TO eCTb KaKoii-To OJuH crocob wim
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MPHHIHITL, aBTOMaTHYECKH pemafm.unﬁ BOIIPOC 06C»‘I_\_/H\'I/IB3€MDCTH pa3s
1 HaBcerga. Mbl MpuaepKuBaemMCcs l'[pOTIfIB('}l'[O..‘IOH{HOﬁ TOYKHW 3pEeHHUA: BbI-
COKMIT VYPOBeHb 06C.?Iy}l{Ir‘IBBE‘MOCTH obecrieunBaeTcs HEYKJIOHHBIM CJIeJ10-
BaHHEeM OYE€HD IPOCTBIM PEKOMEHIAIIITAM. CnenoBanie peroOMeHalnam
rapaHTupyet ,[lOCTaTO'—IHBIIfU‘I, HO He MaKCHUMATBHBIIT YPOBEHDb 06(‘31}’?[{1/1]339-
MOCTH ('—ITO Onl noja 9THM He HOHHM&HOCB), HpI'IBEﬂEHHE HCXOJHOTO KOJda
B COOTBETCTBHE C peKOMeHJAallMAMIH, IMOBBbIINIAET €ro Oﬁc.ﬂ}’}KI{BﬂEMOCTb.
Ho B xakoii-to MOMEHT, POCT YPOBHA Oﬁfﬂ}’}KHBﬂEMOCTH CTaHOBHUTCA BCeE
MEHbBIIIE 1 MEHbBIIE, a 3aTPATDBI PACTYT BCE BbINIE H BBILIE.

MpuHuMn 2: npumeHeHne pekoMeHpauuin ¢ camoro
Hayana v 3Ha4YMMOCTb BKNaja Kaxpaoro paspabotumka

O6cyRNBAEMOCTBIO HA/IO 3aHUMATbCS € IEPBBIX THEiT paboThl Ha IPOeK-
toM. [TonaTHo, 4To TPY/AHO OLEHUTD BAMSAHIE OTAEAbHOTO «HAPYIIECHHS»
peKkoMeHanil U3 9TOI KHUMH Ha O6UIYI0 00CTYKUBAEMOCTD CHCTEMBL
Mmenno noatomy Bee pazpaboTUHKY J0JKHB] OBITh AHCIHILTHHHPOBAH-
HBIMU U CJI€10BaTh PEKOMEHJIAIUAM 110 YIYUIIEHUIO 00CTYKHBAEMOCTH
CHCTEMBI B 1[€JIOM — HHANBHIYANBHBIH BKIAJ KaiK/I0ro HMeeT HoJIbIIoe
3Ha4YeHUe.

CreoBanne peKOMeH/IAIAM, TIPUBEIeHHBIM B 3TOH KHHTe, He TOJIbKO
HOMOJKET TTHCATD JIETKO 00CTY/KIBAeMBbIi KOJL, HO M HOCIYKHUT IOCTOIHBIM
HNPUMEPOM KoJLTeraM-paspaboTdukam. ITo Mo3BOINT nabexatsh «addek-
Ta Pa3bUTHIX OKOH», BO3HUKAIOIIETO H3-3a TOTO, YTO KTO-TO paccaaduics
U II0lIeJI 10 MyTH HauMeHblllero conportusienus. [lopatonuil npasuib-
HBIIT IPUMep He 00A3aTeNbHO JA0/UKEH OBITh CAMBIM OIIBITHBIM, CKOpee ca-
MBIM JTUCIUIITITHIPOBAHHBIM.

He 3a6sIBaiiTe, 4TO BBI MUIIETE KO/ HE TOJIBKO 15 cebs, HO 1 JUIs MeHee
OIBITHBIX Pa3padOTYNKOB, KOTOPBIE IPH/YT IT0CTIE Bac. ITa MBICIb IIOMO-
JKeT BaM IIPUMEHSATh IIPOCThle PelleHNs IPU IIPOrPaMMHUPOBAHNIL

MpuHuun 3: He BCe OTCTYNNEHUS OT peKoMeHaauuin
[al0T OAUHAKOBLIA OTpULaTeNbHbi 3 dekT

Wznosxenusle B 2TOI KHHUTE pPeEROMEHIAIINN TTPeJICTAB/IAKT H3MEPHMbIE
[IOPOroBble 3HAYECHMA B ('l')DpME abCOJIOTHBIX IIpaBHJIL. Hﬂl’lpHME[)_. B IJla-
Be 2 PERKOMEHAVETCH HHUKOIMA He IMHCATb METO/bI, cojepiralllie Houee
15 CTPOK KOJa. Mur NpeKpacHo NOHUMaeM, UHTO Ha [IPpakTUKe BCera Mpi-
CYTCTBYIOT HCKJIYEHNA H3 OCHOBHOI'O ITPaBHIA. Yro, ecsin ('l')pal"ME'HT HC-
XOJAHOTO KO/Ja HapylaeT OJHY HIM HeCKOJIbKO M3 9THX pEKOR{EHHaHI{ﬁ?
MHorue BUIbI HHCTPYMEHTOB OIEHKH Ka4eCTBa IPOrpaMMHOro obecreue-
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HUA NPEIOJaraloT, YTO HUKaKoe HapyiieHne Heponyctumo. [logpasyme-
BAETCS, YTO BCe HApYyIIeHHs JOJUKHBI ObITh yerpanensl. Ha mpaxtitke
MCKIIOUEHNE BCeX HApYLIEHHH He SBJAETCA HeOOXOAHMMOCTBIO M 4acTo
Gecrionesno. [1oaX0a «Bce MM HUYETO» 110 OTHOIIEHIIO K HAPYIIEHUAM
CIIOCOGEH JIMIIB 3ACTABHTH Pa3padoTINKOB BOOOIIE HTHOPHPOBATE UX BCE.

Pacemotpis apyroit moaxoa. UtoOsl cOXpaHUTE TPOCTOTY U IPaKTHY-
HOCTb OLEHKH, MBI OIIpe/ie/IIeM Ka4ecTBO Beeil 6a3bl Kojla He 10 KOJIH-
YeCcTBY HapyLIeHHI, a 0 UX npoguiio kawecmsa. I1poduib kavecTsa je-
JIUT OIIEHKH Ha OT/leJIbHBIE KaTerOPHH, HAYHHASA OT COBEPIIEHHOTO KOJa
JI0 KOJla ¢ cepbe3HbIMH HapyureHusamiu. Memonssysa npoduim kavecrtsa,
MOJKHO OT/IeJIUTh YMepeHHbIe HapylreHus (HarpumMep, Metoj ¢ 20 ctpoka-
MU K0/1a) 0T cepbe3nbix (Harpumep, metoa ¢ 200 erpok koaa). [locie 06-
CY/KIEHHSA B CTIAVIONIEM pasjieie THITHYHBIX 3a0Ty KIeHUIT, Kacaiouinxcs
00CTYKIBAEMOCTH, MBI TTOSICHIM TTOPAI0K HCITOIB30BaHu Hpodiieil Ka-
4eCcTBA [T OLEHKH 0OCTY/KRIBAEMOCTH CHCTEM.

1.4. 3abAy)kaeHns1 OTHOCUTeALHO
obcayXkmeaemocT

B atom pasjene Oﬁcy}E{HRETCH HEeCKOJIbKO Saﬁ.ﬂy}l{ﬂ,eHHf{, KacalIluxcsHa 00-
CAVIKHBACMOCTH, HaCTO BCTPEHAIOUINXCHA Ha MIPaAKTHKE.

3abnyxaeHue: o6cnyXuBaeMocTb 3aBUCUT OT A3blKa
nNporpaMMupoBaHuns

«IIpu paspabomke cucmemvt UCROTLIYEMC COBPEMENHDLIL A3bIK NPOZPAM-
muposanus. Ioamomy yposenwv ee obcayicusaemocmu e moxcem Ooimo
xyace, wem y moboil Opyzoil cucmes.

Nmeromueca y komnanuu SIG janHble He MOATBEPKAAIOT, YTO IPHU-
MeHseMas TeXHOJIOTH:A (SA3bIK IIPOrpaMMUPOBAHNSA) SABISAETCS JOMUHH-
pyioniM GakTopoM, ONPeAeIonM 00¢IyKIBaeMOCcTh cicTeMbl. Ham
M3BECTHBI IIPUMEPbl CUCTEM, HAMNCAHHBIX Ha fA3bIKe Java, Kak ¢ o4eHb
BBICOKHM, TaK U ¢ OUeHb HU3KIM YpoBHeM obcaykusaeMoctit. B cpegnem
00CITYKIBAEMOCTD BCEX MPOBEPEHHBIX HAMH Java-CHCTeM COBIAIAET CO
CPEHUM YPOBHEM 00CTY/KIBAEMOCTH, TO K€ CaMO€ CIIPaBeINBO U /IS
cHUCcTeM, HaMCAHHBIX Ha A3bike C#. ITo noKkasbIBaeT, YTO Ha A3bIKAX Java
(mnu C#) MOJKHO €03/1aBaTh OTJIMYHO 0OCTYKIBAEMBIE CHCTEMBI, HO CaM
110 cebe BBHIOOP 3THX A3BIKOB HE TapPaHTHPYET BLICOKOTO YPOBHA 06CIIy-
sknBaemocTi. O4eBUIHO, CYHIECTBYIOT JAPVTHe (DaKTOPBI, OIpeessiolie
VPOBEHb 00CIYKHBAEMOCTH.



3abAy>KABHINS! OTHOCUTEALHO OOCAYKIBAEMOCTA <+ 33

Onsi equHooGpa3uns BO BCEW KHUME MCNoNb3yloTes dparmMeHThl Koaa,
HanucaHHble Ha A3blke Java. OIHaKo Halln peKkoMeHOauny NPUMeHN-
Mbl HE TOJIbKO K f13blKy Java. Ha ocHOBe pekomeHaauuii u nokasarenei,
cofepxallMxcs B kHWre, komnaHws SIG nposena TeCTMpOBaHWE CU-
CTeM, HanucaHHbix Ha Bonee Y4em cTa A3bikax NPoOrPaMMUpPOBaHUS.

3abnyxaeHue: 06CNyX1MBaeMoCTb 3aBUCUT
OT NpUKNagHo obnactu

«Mos xomanda pa.?paﬁambmaem GCMPOEHNHOE NPOZPAMMIOe obecnevenie
i aemomoOUILHOL RPOMBILTIEHHOCTU. 3decn o6my9;cusaeﬁmcmb oueHu-
saemcA nO-ceoeml».

Mur CHHTaeM, 4TO HaUlM peKOMeHIallui IMPUMEeHUMBL TIPH paﬁpaﬁmh‘e
BCEX BHJOB IIPOTPaMMHOIO obecrieyeHu: BCTPOEHHOTO, UTPOBOTO, HaAYV4-
HOro, TAKHX MPOrpaMMHBIX KOMIIOHEHTOB, KakK KOMIMJIATOPLL 1 CyBﬂ,
d TaKJKe MMPpoOrpaMMHOTroO obecrnieueHns A aIMUHHUCTPUPOBAHMSL. Koneu-
HO, Mex1y 9THMH HNPHUKJIAJHbIMH obnacTaMu CVIIECTBYIOT pasjiMmdnA.
Hanpumep, JULA CO3/1aHHA HAYHHOTO IPpOrpPpaMMHOTO obecriedeHns 4acTo
HCIIOJB3VIOTCA A3BIKH IIPOrPaMMHUPOBAHMA CHEeHATIbHOTD HA3SHAYCHHA,
Takie Kak R, l'lp}‘IMeHHEMbII‘r’I JUIA CTATHCTHMYECKOTO aHamm3a. Tem He Me-
Hee U [TPpH UCITOJIb30BAHWH A3bIKA R mmeeT cMBICT en1aTh Omokn KOoJa KO-
POTKUMH M IIPOCTBIMH. BCTpOEHHOE‘ NnporpaMmMHoOe obecrieyeHne JOJKHO
paﬁOTaTb B VCJIOBUAX, /e CyUIeCTBEHHOE 3HaYeHMe MMeeT Hpe/icKasye-
Mad IIPOU3BOJHUTENBHOCTD, 4 PECYPCDI OTPaHHYeHbL. HOBTOMy BCAKHUI pas,
KOT[a NpUXoJuTCeA BbIﬁI'IpEiTh MEM/LY NPOH3BOJHUTEIBHOCTBIO U 06(,‘.?'[}7)1{}]-
BA€MOCTDBIO, ITIpeAIIOYTEeHHE OTAAeTCA [IePBOMY B )-'mep(’] nocaeHeEMY. Ho

U B 9TOH NPUKIAAHON 00JACTH MPUMEHHMBI XapaKTEPHCTHKN CTAaHIAPTa
ISO 25010.

3abnyxgeHue: 06CNyX1MBaeMOCTb rapaHTUpyeT
OTCyTCTBME OLIMOOK

«Bui ymsep.mﬁaeme, Ymo cucmema umeem yposenv oﬁcﬁy;vcuaaemocmu
ahilile cpeauezo. Ho 0KA3AA0Ch, UMO 8 Hell NOJIHO owubor!»

B coorserctBun ¢ onpepenenusamu crapgapta [ISO 25010 cucrema
MOKET HMeTh BBICOKHH YPOBEHb 00CIYKHBAEMOCTH, HO IIPH 9TOM Y Hee
MOTYT OBITb HUBKHMHE JAPYTHE XapaKTepHcTHKH KadecTBa. To ecThb cucTe-
Ma, 0bmafaomas YpopHeM 0OCIYKHBAEMOCTH BBIIIE CPEHETO, MOKET
BMECTE C TEM CTPAJaTh OT poOJIeM, CBA3AHHBIX ¢ (hYHKIIMOHAIBHOH IpH-
TOJTHOCTBIO, IIPOH3BOIUTENIBHOCTBIO, HA/IEKHOCTBIO, M MHOIHX JIPYTHX.
Beicokuit ypoBeHb 06CIyKNBAEMOCTH 03HAYAET JIHIIb, YTO BHECEHUE H3-
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MEHEeHUI 71 VMEHbHICHHA KOJIHYeCTBa o1nboK MokKeT ObITh IpoaeaaHo
€ BBICOKOIT CTEIIEHbBIO 3(‘1'}('1')61(TI'IBHOCTH H pe3yJIbTaTHBHOCTH.

3abnyxaeHue: 06CNyX1MBaeMoCTb OLLEHUBAETCH OOHOW
U3 OBYX anbTepHaTuB

«Most komanoa neodnokpamno ucnpasisia owuoku 8 cucmeme. Credosa-
menvio, oHa ABAACMCA 06CIYICUBAEMOT> .

Basxnoe ornmune. [log TepMHHOM <«0OC/IYKHBAEMOCTh» TOHHMAET-
ca npoctorta obenyskusanua. CoryacHo onpeaeneHuio B cTangapre [SO
25010, o6eamyKHBAEMOCTD HCXOHOTO KOJIA HE XapaKTePH3yeTCs: O[HUM U3
JIBYX aJIbTepHaTHBHBIX 3Ha4eHHil. HanpoTs, oHa olleHNBaeTCs CTeleHbo
a(pheKTHBHOCTH M Pe3yJABTATHBHOCTH BHeceHHS M3MeHeHuil. [loatomy
IPAaBIJIBHOE MOCTAHOBKOIL BOIIPOCA ABJSAETCS HE «KaKHe ObLIH CJIeIaHbI
HM3MeHEHHs (HAlpHMep, HCIPaBIEHBl OMNGKH)», a «CKOJBKO YCHIHI
OBLIIO 3aTpayeHo Ha HclpasaeHne omuboK (adiheKTHBHOCTE) 1 OBLIN JIH
JEHCTBUTENBHO YCTPAHeHbI OMNGKH (Pe3yIbTaTHBHOCTD ) ?».

OcCHOBBIBAsACH Ha OIpejeeHI 00CTyKIBaeMocTH B cranaapte [SO
25010, MOKHO YTBEPIKAATH, YTO MPOrPAMMHBIE CHCTEMbI HUKOT/IA He Gbl-
BAIOT HU MaKCHMAJIBHO 00CTYKHBAEMBIMH, HI COBEPIIEHHO He 00CTyKH-
BaeMbIMH. B xomnanun SIG Mbl CTAIKHBAINCh € CHCTEMaMH, KOTOPBIE
MOKHO CUUTATH IPAKTHYECKH He 0OCIYKHBAEMBIMH. JTH CHCTEMbI HMEIOT
TaKYI0 HH3KYIO cTeneHb 3 )eKTHBHOCTH M Pe3yJIbTaTHBHOCTH BHECEHUS
HU3MEHEHHIT, YTO UX BJIAJIe/IbIIbl HE MOTJIH O3BOJIHTD cebe MPOI0IKATh HX
AKCILIYaTALHIO.

1.5. PernTuHr obcAy>knBaemocTun

Terepb MBI 3HaEM, YTO 0OCTYKUBAEMOCTD SABJISETCS KAYeCTBEHHOI Xapak-
TEPHCTHKOIH, OIpeessseMoil 1o mxaie. OHa 0603HAYAET CTEIIEHb BO3SMOK-
HOCTH 00CIyKUBaTh cHcTeMy. Ho kKak onpeennTs MpocToTy WM CIOK-
HOCTh 06cayxuBanuA? OUeBHIHO, YTO CAOKHYIO CHCTEMY Ipole OyaeT
00CITYKIBaTh 9KCIEPTY, YeM MeHee ONBITHOMY paspadoTyuky. B komma-
nun SIG npu oTBeTe Ha 3TOT BOINPOC YUHTHIBAIOTCA ITapaMeTpbl 3TANOH-
HBIX CHCTEM HHIYCTpUH pa3paboTku nporpamMMuoro obecredenns. Ecin
napaMeTpbl MPOrPAMMHOI CHCTEMBI HIKe, YeM cpejiHIe JI7Ish ATaJIOHHBIX
cHucTeM, ee TPyAHO obcay:knBars. Kannbposka mapaMeTpoB aTalOHHBIX
cucTeM MPOU3BOANTCA OJUH pa3 B rof. [o Mepe Toro xaxk B MHAYCTpUH
pacrer adpeKTUBHOCTb HaNMcaHUA Koja (HarpuMep, NPH NpUMeHeHUH
HOBBIX TEXHOJIOTHIT), cpejiHee 3HAUEHHE MTapaMeTPOB ATATOHHBIX CHCTEM
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yseauuusaetcs. To, 4To 6bLII0O HOPMOIH B IPOTPAMMHOIT HHKEHEPUH He-
CKOJIBKO JIeT HA3a/[, He MPUMEHHMO B HacTosnlee Bpems. Takum oOpazom,
MMOKA3aTeIH ATAJIOHHBIX CHCTEM OTPAKAIOT COCTOSTHIE YIIYYIIeHNs TEXHO-
JOTHI B 00IACTH TIPOTPAMMHOI HHIKEHEPIHHL.

B xommanun SIG s obo3nadeHus pefiTHHTA CHCTEM HCTIOMb3YIOTCS
3Be3/el, oT 1 (coxkHOoe obcayKIBaHue) 10 5 (IIPocToe 0OCTYKIUBAHIE).
Pacrnipenenenue cucreM 1mo aTuM peiiTHHTaM 0T 1 10 5 3Be3[ cocTaBiisieT
5% — 30% — 30% — 30%— 5%. To ecTb cucTeMaM, MONABIINM B YHCI0 5%
JIYUIITHX, TIPUCBAUBAETCS 3 3Be3/. Be3yclI0BHO, B 9THX CHCTEMAaX UMEIOTCS
HapVUIeHI PEKOMEHIAIHIT, HO HX TOPA3/10 MEHBIIIE, 4eM B cHeTeMax ¢ 6o-
Jiee HU3KUM PEHTHHTOM.

Peiitunry B BH/Ie 383/ 00€CTIEUNBAIOT MPE/ICKAZAHNE PEATBHOTO YPOB-
Ha obcmykuBaemocti. B kommannu SIG 6bUI0 MOMYYEHO 3MITHPHIECKOE
JOKA3aTENbCTBO, YTO B CHCTEMAX € 4 3Be3/laMu pernenne npobiieM u BHe-
CeHUe YCOBEPIIEHCTBOBAHNN OCYIIECTBISIOTCS B [[Ba pasa ObICTpee, 4eM
B CHCTEMAaX C 2 3BE3aMIL.

DTATOHHBIE CHCTEMBI OI[EHUBAIOTCS HA OCHOBAHUH XaPaKTePU3YIOUINX
ux npocuneii kagecrsa. Ha puc. 1.1 npusenenst Tpu npumepa npodueii
Ka4ecTBa, OCHOBAHHBIX HA OIEHKE PazMepoB OJOKOB Koja (UHTATENb MO-
JKeT HAlTH 1IBeTHBbIE PUCYHKH 3TOTO U APYTHUX Npodiieil KauecTa B pe-
nosutopuu ¢ daitiaMu K atoil kuure: https://github.com/oreillymedia/
building_maintainable_software).

MNpodmne kavecTea Mpodgmne kavecTea Npoduns kayecTsa
no pasmepam Bnokoe koga no pasmepam Bnokoe koga no pasmepam Bnokos koga
cuctembl Jenkins AHOHWMHOW CHCTEMBbI * * Tt oY AHOHWMHOM CUCTEMbI * ¥ % o

=145 na5
1630 1630
w1180 LT

Puc. 1.1 < [Npumep Tpex npodunei ka4yecTsa

Ha nepBoii aiuarpaMme 1mokaszad npoiiib KadecTsa 1Mo pasMepam 0J1o-
KOB KOJia IIONYJISIPHOTO cepBepa HellpephIBHOM MHTETPaiiiii ¢ OTKPbITLIM
nexoaubiM KojtoM Jenkins sepenu 1.625. [Ipodmns kavecTBa Mokasbiaer,
uto 64% Beero koxa cepsepa Jenkins HaxoanuTesa B MeToaX AJIHHOH He
6osiee 15 crpok (cootBercTByer pexomenjarun). [Ipodns Takxke co-
obmraer, uto 18% koja BiioueHo B Metobl aanHoil ot 16 10 30 crpok
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un 12% — B merozbl, coepxaiue ot 31 go 60 crpok koxa. Kak Bujure,
cuctema Jenkins necoBepuienna. CepbesHoe HapylIeHHe PeKOMEHIAIIHH
0 pasamepax Osoka koja Habmogaetcs B 6% OueHb JUIMHHBIX OJIOKOB KOJa
(6ousee 60 cTpok Koaa).

Ha Bropoii auarpamme nokasaH npohuiib KagecTBa CHCTEMBI ¢ PeHTHH-
roM B 2 3Be3zipl. OOpatute BHHMaHHe, 4TO (oJee TPeTH KOJa HAXOIUTCA
B Gutokax c jummHoii 6onee 60 ctpok. O6eyKuBaHIe 3TOH CHCTEMBI CTAHET
BeCbMa TPYAOEMKOH paboToil.

W naxoHell, Ha TpeThell HarpaMMe MOKa3aHo pacipe/enerye 6I0K0B
KOJia 110 pasMepam i cHCTeMbl ¢ 4 3Be3aMi. CpaBHUTE 3Ty AHarpaMMmy
¢ nepsoil. MoxHo ckasath, cucteMa Jenkins cooTBeTCTBYET pexoMeH/Ia-
1|, Kacaiolteiicss pasMepos OJIOKOB Ko/, Ha 4 3Be3JIbl, TOCKOJIBKY MPo-
LEHTB! B KaykK/10i1 U3 KaTeropuil HuwKe, 4eM V 4-3Be3/{HOI CHCTeMBL.

B xonue ka0l riasbl, NOCBALIEHHOH OJHOH U3 peKOMeHIAllMii,
OYIYT TPeICTaBIeHbI IPHUMEPBI AuarpaMM Ipoduieil KadecTsa 1A Co-
OTBETCTBYIOIIEH PeKOMEHANH, UCIOAb3yeMbIX B KoMmmanun SIG s
OLIEHKN O0CTy/KHBaeMOCTH. B 4acTHOCTH, /U KasKAOH PEeKOMEHAInu
OyIyT IPUBEACHBI TPAHIYHBIE TOUKH M MAKCHMATbHBIH IPOIEHT /7SI Ka-
Teropuil ¢ pedTHHTOM OT 4 3Be3 uii Boitie (aydirme 35%).

1.6. O630p pekomeHAaUUN NO YAYHLIEHWUIO
obcayXkneaemocTu

B CJACAVIOUINX ITaBaX BCE PeKOMEHIAIHH 6}'ILYT paccMOTpeHbI OTAEJAbHO,
a celfuac NPOCTO MepPed M HX. PEKOME‘HI{}’EM YHUTATDh I'/IaBbl IIOCAE0-
BaTEJJAbHO, IIPOLOJIZKHMB YTECHHUE C IVIaBbl 2

Tuwme xopomiu 6aoxu xoda (21asa 2)
Kopotkue 610ku koza (TO €cTh METO/AbI H KOHCTPYKTOPBI) JIeTYe aHa-
JIM3HPOBATD, TECTHPOBATH U MHOTOKPATHO UCTIOIB30BATh.

Huwme npocmote 6.10xu Koda (21asa 3)
Baoku Kojia ¢ MEHBIINM KOJIHYECTBOM BETBJICHUIT TIPOIIE aHATH3IPO-
BATh M TECTHPOBAT.

He nosmopsiime odun u mom ace xod (zrasa 4)
Beerna u Bessie caeqyet nsberatsb ay6anpoBaHus HCXOHOTO KOIA, 110-
CKOJIBKY NPH HEOOXOAUMOCTH U3MEHEHIE X TIPHAETCS IPOU3BECTH BO
Becex komuax. Kpome toro, gyGanposanie IPUBOAUT K OMIHOKaM pH
OTKaTe Ha3ajl.
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Cmpemumecs k ymenvuieno pazmepos unmepgeiicos (21aea 5)
biokn koza (MeTo/bI M KOHCTPYKTOPBI) € MEHBIINM YHCIO0M HapaMeT-
POB IIpollle TeCTHPOBATh 1 MHOTOKPATHO UCIIONb30BATh.

Pasdensiiime 3adauu na modyau (ziasa 6)
B caabo cBazanubie MOIYIH (KJIacChl) Jierde BHOCHTD H3MEHEHUST, U Ta-
KOE pasfieleHHe YIydliaeT MOJYJAbHOCTh CUCTEMBI.

Hsbeeaime mecivix ceasetl Medcdy anemenmamu apxumexmypot (e1asa 7)
Ciabast CBA3aHHOCTb KOMIIOHEHTOB BEPXHETO YPOBHS 00Jer4aer BHe-
ceHue U3MeHeHUIT I MPH/aeT CHCTeMe MOJIYIbHOCTD.

Cmpemumecs Kk cOQIAHCUPOBANHOCTIU APXUMEKMYPbL KOMNOHENMO6 (21a-
8ad8)
Xopouio cHanaHCHPOBAHHAA APXUTEKTYPA, XapakTepUIYIONAAca He
CAMNIKOM OOJBIINM B He CAHIIKOM MAJBIM YHCJIOM KOMIIOHEHTOB,
HPUMEPHO OJMHAKOBOTO pPasMepa, 00ecrednBaeT JOCTATOYHBIN VPO-
BeHb MOJIYJILHOCTH M 00JerdaeT BHeCeHUe H3MeHeH T Ha OCHOBAHIH
M30JIATIHE 3a/1a4.

Credume 3a pasmepom 6asvt koda (2nasa 9)
OrpoMHBIE CHCTEMBI TPYIHO 0OCTYKIBATh, HOCKOJIBKY U711 3TOTO Tpe-
GyeTcs aHANM3MPOBATh, U3MEHATH M TECTHPOBATH OOJBIIHE 0OBEMBI
kona. Kpome Toro, ahherTHBHOCTD OOCTYKUBAHUS B TepecueTe Ha
KaKIYIO0 CTPOKY KoJa B GOJIBIIOH cHCTeMe 3HAUYUTENbHO HIKe, YeM
B MaJIOi.

Asmomamusupyiime xonsetiep paspadomxu u mecmuposanus (z1asa 10)
ABTOMATH3HPOBaHHLIE TECTHI (TO €CTh TECTHI, 3aITycKaeMble He3 pydHo-
TO BMEIIATEeIbCTBA) MMO3BOJIAIOT OYTH MTHOBEHHO HOJIYYUTD CBE/ICHUS
006 ahheKTHBHOCTH TPOM3BENEHHBIX M3MeHeHUIl. PyuHble TecTsl He
HOICPKHBAIOT MACIITAOHPOBAHIAL

Thunuume wuemwtit koo (ziasa 11)
Hamiuue B xojie Gecrnionreanbix apreakToB, TAKHX KAK HE3aKOHYEHHBIE
WM HEUCIIONIb3yeMble (hparMeHThbl, 3aTPYAHSIET ero TOHUMAHNE HOBBI-
MIL WIEHAMH KOMAHJIbL. JTO CHILKAeT 3(h(heKTUBHOCTD 00CIYKIBAHU.
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NMwunTe KopoTKune
BbAOIKN KOAS

Jlio6oil 1ypak cMOKeT HATTHCATE KO,

MOHATHEIIT KOMIILIOTEPY.
Xopotne nporpaMMHCTBL THITYT KOJ,
B KOTOPOM MOTYT Pazo0paThest 0.

Mapmun @ayrep (Martin Fowler)

PekomeHpauns:

e orpaHuuumBaiiTe anuHy 6nokoB koaa 15 cTpokamum;

® [Py 3TOM WAY M3HAYaNbHO He NUKTe GNnokKn Koaa AnuHoi 6o-
nee 15 cTpok, unu paspensinte ANNHHbIE GNOKW HA HECKONbKO
Bonee KOPOTKUX, 4TOObI KaXAblii coaepxan He Gonee 15 cTpok;

® 9T0 ynyywaeTt o6CcnyXMBaemMoCTb, NOCKONbKY HeBonbwne 6noku
Kofa npoLie NoHSATb, TECTUPOBATL U MHOrOKPaTHO UCMNONbL30-
BaTh.

Baoxu — ato HaumMeHblHe (hparMeHTh! KO/a, KOTOPbIe MOKHO H30JIUPO-
BaHHO 00CTY/KHBATh U BBINOAHATD. B A3bIke Java mox 6iokaMu Koja mo-
HUMAIOTCS METO/IbI M KOHCTPYKTOPBL. BJIoK Kosia Beeria BRITOTHAETCA Kak
0/1HO 1es10e. Heltb3st BBIOIHUTD TOJIBKO YacThb CTPOK B Ostoke. Takum 06-
Pa3oM, HAMMEHBIINM (hparMeHTOM K0j1a, KOTOPBII MOKHO TIOBTOPHO HC-
I10JIb30BATD U TECTHPOBATD, ABJILETCA OJI0K.

Paccemotpum ¢parment koa, npusegennsiil Hiske. Econ 8 URL-azpe-
ce yKa3aTb WIAEHTH(HKATOP KJIHEHTA, ITOT KOJ CreHepHpYeT CIHCOK
BCEX eT0 OaHKOBCKUX CYETOB BMeCTe ¢ UX calpo. CIHCOK BO3BpaIiaeTcs
B BU/e cTpoku B hopmare JSON, Brimouatorieil Takxke o011ee caibio 1mo
BeeM cuetaM. Koji mpoBepseT npaBuIbHOCTE HOMEPOB OaHKOBCKUX CUETOB
€ MOMOIIBIO KOHTPOJBHBIX CYMM U IIPOIYCKAeT HeJIOIYCTHMbIE HOMepa.
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Bpeska «IIpoBepka KOHTPOIBHOIH CyMMbI HOMEPOB GaHKOBCKHX CUETOB Ha
kpaTHOCTb 115 MoscHsAeT HCIOIB30BAHHE KOHTPOJIBHONH CYMMBL

Mpoeepka KOHTPONbHON CYMMblI HOMEpPOB BaHKOBCKMX
C4YeTOB Ha KpaTHocTb 11

lMpoBepka Ha KpaTHOCTL 11 MCNONL3YETCA ANA NPOBEPKU HUAEPAaHOCKMUX
OEBATU3HAYHbIX HOMEPOB BaHKOBCKMX cyeToB. KOHTpoNnbHas cymma Bbl-
4YMCNHAETCSH Kak B3BELLEeHHas CyMMa AeBATU Undp, COCTaBNaoLWMX HOMEpP
cyeta. Ponb BecoBbix KO3GDULMEHTOB UrpaloT HOMEpa No3numin undp
B HOMmepe BaHKOBCKOro cyeta, cnpasa Haneso. KpaiiHsia nesasi uudpa
MMeeT BEeCOBOIN koadduumneHT 9, a kpaiHaa npaeas uMdpa — BECOBOWM
koadpduumeHt 1. Homep BaHKOBCKOro cyeta rnpuaHaeTcs fonyCTUMbIM,
TONBKO €CNK NoAyYeHHas KOHTPOJbHaA cymma kpatHa 11. KoHTponsHas
cymma nossonsiet obHapyxueaTb oWNBOYHbIE HOMEPA, B KOTOPbIX 0AHA
13 unbp Homepa 6aHKOBCKOro cyeTa ykasaHa HenpasuibsHo.

B «kayectBe npuMmepa paccMOTpuMM Homep 6aHKOBCKOro cyeta
12.34.56.789. OcHoBblBasice Ha umdpax Homepa BaHKOBCKOro cyeTa,
BblAENEeHHbIX XMPHBIM, PACCHUTAEM ero KOHTPOSIBHYIO CYyMMY, ABUrasiCb
cnesaHanpaBo: (1x9)+(2x8)+(3x7)+(4xB)+(5x5)+(6x4)+(7Tx3)+
+ (Bx2) + (9x1) = 165. KoOHTpOnbHasi cymma npasufibHas, NOCKONbKY
165=15x11.

public void doGet (HttpServletRequest req, HttpServletResponse resp)
throws ServletException, IOException {
resp.setContentType ("application/json");
try {
Connection conn = DriverManager.
getConnection(this.conf.getProperty("handler.jdbcurl"});
ResultSet results =
conn.createStatement (
.executeQuery(
"SELECT account, balance FROM ACCTS WHERE id="
+ req.getParameter (conf.
getProperty("request.parametername"}));
float totalBalance = 0;
resp.getWriter() .print ("{\"balances\":["};
while (results.next()) |
/! lpepnonaraeTcs, YTO Ha EXONE MMEETCA Y-3HauHEN HOMEpD CYeTa,
/! xoropmsi TpefyeTca NPOBEPMTE C MOMONBY KOHTPOMLHOM CYMME:
int sum = 0;
for {int i = 0; i < results.getString("account")
Jdength(); i++) {
sum = sum + (9 - i)
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* Character.getNumericValue (results.getString|
"account").charkt (i) );

if {sum % 11 == 0) {
totalBalance += results.getFloat("balance");
resp.getiWriter() .print(
"\ + results.getString("account™) + "\":"
+ results.getFloat ("balance") + "}");

if (results,islast(}) {
resp.getWriter() .println("],");

boelze |
resp.getWriter().print(",");

!

resp.getWriter () .println{"\"total\":" + totalBalance + "}");
} catch (SQLException e) {

System.out.println("SQL exception: " + e.getMessage());

Yrobsl pazobpatbca B 3TOM Koje, HEOOXOAMMO MOSCHUTH OOJBIIOE
KOJIM4ecTBO jleTaseil. Bo-TiepBbIX, 371ech Mpe/ItoaraeTcs HCIOIb30BaTh
JDBC-coenunenue. Janee ciepyer muxi while, BRITIOJHAONUI 06X0/
3amuceii, BozppaitaeMelx SQL-3anpocoM, BEIMHCIAONMI KOHTPOILHYIO
cymMy B 1uKIe for u nmposepstonuii ee. Kpome Toro, 3/1ech Takke BBIION-
naored JSON-cdopmaTupoBanue 1 NPHCYTCTBYIOT Java-CepBJIeThL.

[luxn for B cepemine 610Ka Kojia peaan3yeT BbIUMCIEHITE KOHTPOJIb-
HBIX cyMM. XOTs 1jiest IOCTaTOYHO [IPOCTa, TeM He MeHee TaKoH KO Tpe-
GyeT TecTHPOBaHU. JTO JIerde CKa3aTh, YeM C/IEJIaTh, HOCKOJIBKY 9TOT KOJ
MOZKHO IIPOBEPUTH TOJBKO BBI30BOM MeToja doGet. [liis satoro notpebyer-
cs cHaYasma co3jiaTh 00beKTh HitpServletRequest u HttpServletResponse.
[Ipu aToM noHA06MTCS HACTPOUTD TECTOBYIO (a3y JAHHBIX U 3alIOJHUT
ee TecTOBBIMH HOMepaMu c4eToB. [loce BbizoBa MeToj1a doGet BBI 1MOJIy-
uute cTpoky B (hopmare JSON, ckpoityio B o6bekte HttpServietResponse.
Jlna npoBepxit 06IIETO Cab0 HYKHO OYAET H3BIeYb 3TO 3HAYECHHE H3
crpoku B hopmare JSON.

Kpome Toro, KO/ BBIMHCIEHNS KOHTPOJBHOH CYMMBI CIOKHO OyaeT
NOBTOPHO HCIOJIb30BaTh, ITOT KO/ MOJKHO BBITIOJIHUTH, TOJIBKO BBI3BAB
metoz doGet. CireroBatesibHO, M0G0 KO, T/ie MoTpedyeTces OBTOPHO He-
HOJTB30BATh KO/ BBIYUCIEHIS KOHTPOJIBHON CYMMBI, O/IKEH OY/IeT HMETh
6asy JaHHBIX, IOCTYIHYIO Yepe3 SQL-3ampocsl, XpaHsIIIYIO IPOBEPIEMbIE
HOMepa GAHKOBCKHX CUETOB.
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Jlnnunble 6I0KH, KaK MPABHJIO, CIOKHO TECTHPOBATH, MHOTOKPATHO
HCIIOTBb30BaTh, H B HUX TPYAHO pazobparbes. OcHOBHAS MpHYHHA GOJIb-
moro pazmepa MeTojia doGet 3aKJIIO4aeTcs B TOM, YTO OH BBINOJHSAET (10
Kpaiineil Mepe) getbipe pasHbix geiictsua: obpabateisaer HTTP-3ampoc
GET, ussiekaet HoMepa c4eTOB 13 0a3bl JAHHBIX, BBITOJIHAET TPeOyeMyIo
OU3HeC-JIOTHKY W BO3BpAIlaeT Pe3yJbTaThl B HY;KHOM (opMmaTe, IPHUTOJ-
HOM /114 TIepejiaqi JIaHHBIX, B JlanHoM ciydae ato ¢gopmat JSON. Beero
MeToj doGet cogepskuT 39 cTpoK Kojia (11oJ] CTPOKaMH KoJla MOHUMAIOTCS
BCe He IyCTbIe U cojlepIKaliliie He OJ{HI KOMMeHTapuu cTpokn). bonee ko-
POTKHUI GJIOK HPOCTO HE CIIPABUTCA € TAKHM KOJINYECTBOM 00A3aHHOCTEIN.

0| Bcakas HenycTtaa cTpoka, cogepxalias He TONbKO KOMMEHTapUiA, CHn-
_=J TaeTtca cTpokoii koaa. MNoacyeT CTPOK KOAA HAYMHABTCH CO CTPOKM, CO-
Aepxaluei Nepsyio 0TKPbIBAIOLLYIO GUrypHYIO CKOBKY.

2.]. MoTunsauns

KOpOTKP‘IE Oioxu KO/a Iponie TecTHpOoBaTh, aHAJIM3HPOBATE M MHOTIO-
KpaTHO HCIOJb30BATh.

KopoTkue 6noku koga npoiie TecTupoBaTtb

Broxy koa HHKANCcyIMpyIOT MPHKJIA/THYIO JIOTHKY CHCTEMBI, M 4acTO Tpe-
GyeTcs TPHIOKNUTD HeMATble YCHINA, 9TOOB IPOBEPUTH IPABUIBHOCTD
JIOTUKH TPUIOKEHNA, DTO CBA3AHO C TEM, YTO KOMIWIATOP Java He oOHa-
PYKHBAET aBTOMATHYECKH OMINOKH, CBA3aHHBIE ¢ JIOTHKOIT IPII0KeHHS,
He JIENIAI0T 3TOTO HU PEIAKTOPbI, HU HHTETPUPOBAHHBIE CPe/ibl pa3paboTKu
(manpumep, Eclipse). VX MoskeT BBIABUTE TOJIBKO aHATH3 Kojia. Boobie,
KOPOTKHH GI0K MOKET BBITOIHIT JIHIIb OJHY-AHHC TBEHHYO (hYHKITHIO,
a JUTMHHBIE OJIOKH CTTOCOOHDI B3ATh Ha ce0s 0TBETCTBEHHOCT 33 BBIIOJIHE-
HHe HecKOJIBKHX (DyHKNMIL. BIok, oTBedatonmii 3a 4To-To 0J{HO, TOPa3/i0
NpOIIle MPOBEPUTH, HOCKOABKY OH PellaeT OfHY HEJENNMYI0 3aa4y. JT0
N03BOJIAET MPHMEHNUTh K HEMY M30JHPOBAHHBII U MIpocToil TecT (cren-
nuuHbI I8 Kakaoro 61o0ka). Boree moapobHo TectHpoBanue OyaeT
paceMotpeno B riase 10.

KopoTkue 6noku Kopa npoiwie aHanuMaupoBaThb

Yem Kopo4e 6.,7101{, TeM MeHbIIIe BpeMeHH 3aliMeT YTeHHe U aHAJIH3 €TO BHY-
TpeHHEero yCTpOﬁC.TBa. TO MOkKeT OBITh He OUYEeBHIHBIM [1PH HAITMCAHHH
HOBOTO KO/ia, HO ABHO NPOABJIACTCH IPH BHECEHHN M3MEeHeHHUI B Halli-
CaHHBIIT paHee KOJI. A Takas CHTYalliAa He peJKOCTb 1 BOSHHKAeT YIKe Ha
CJIE,E[YI'OH.[Hﬁ JA€HDb MOCJIE 3allyCKa I[IPOeKTa B aKCILTYaTal[HI0.
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KopoTkue Gnoku koga npoiye NOBTOPHO MCMOJNb30BaTh

Brok xona pomken Henoab30BaThCs, 10 MeHbIEH Mepe, B 0/IHOM MecTe
(B IIPOTUBHOM CIIVYae OH CYMTAETCA HeHCIob3yeMbiM). Biiok koja Mosk-
HO HCIOJb30BATh MHOTOKPATHO, BBI3bIBAsA €ro U3 PasHbIX MeTo0B. Ko-
poTkue OJIOKH KoJa Jyullie MpUCIocoOIeHbl 115 TOBTOPHOTO HCII0Ib30-
BaHUs, deM JUtHHHEbe. [riHHbBe OI0KH, KaK TPaBUJIO, BKIIYAIT Maccy
crennpUUeCKNX JeTasleil WK BIOJHe KOHKPETHYIO KOMOUHAIIIIO (DVHK-
IMOHATBHBIX BO3MOKHOCTEIL. B pesymibrare oHH HMeIOT HoJiee CIeIHaNb-
HOE Ha3HAYeHNe, 4eM KOPOTKHe 6I0KH. DTO 3aTPYAHAET X MHOTOKPAaTHOE
HCII0JIb30BaHHe, TOCKOJIBKY BEPOATHOCTb TOTO, UTO ClielUalbHas (PYHK-
IHOHATBHOCTD JUTHHHOTO (J10Ka ToHaKo0HuTe T1e-To elle, He Beanka. Ko-
porkue GIOKH, HAIPOTHB, OKA3BIBAIOTCS TTOJE3HBIMH BO MHOTHX CIIyYasiX.
I10 obsieryaeT UX HOBTOPHOE UCIIOJIB30BAHNE, IIOCKOIBKY BBICOKA BEPO-
ATHOCTB, YTO OHH NOTPeOYIOTCes Te-TO elte. KpoMe Toro, MHOTOKpaTHOE
HCIIOIB30BAHIE OJIHOTO H TOTO e KoJa yMeHblaeT 001t oGbeM Gasbl
koja (bomnee noapodHO 06 HTOM pacckasbiBaeTcs B riase 9).

KonvpoeaHue u BcTaBka 6/10KOB KOAa B ApYrMx MecTax — 3T0 COBCEM
He TO, 4TO MMEEeTCs B BUAY NojJ MHOrOKpPaTHbIM UCNoNb30BaHueM. Ta-
KO B, NOBTOPHOIO MCNOML30BaHMA BeAeT K Ay6nmpoBaHuUio koaa, Ko-
Toporo cnenyet u3berate Be3ae u Bceraa (6onee nogpobHo 06 aTOM
B rnase 4).

2.2. KaKk NnpUMeHsITb peKoMeHAaUUo

CurezioBath aTOI peKOMEHIAIH He TPY/IHO, eCJIH BIaJIeTh COOTBETCTBYIO-
el MeToNKOH, HO 310 TpeGyeT onpe/le/IeHHONH ANCIUIIMHEL B aTOoM
pasjiesie pacCMaTPUBAIOTCA JiBe, HanboJlee BaKHBIE ¢ Halllell TOYKH 3PeHIs
mertoauku. [Ipn Hanmncannyn HOBOTO GJIOKA HUKOT/A HE MO3BOJIAHTE eMy
npesbicuth npegent B 15 erpok. To ects 3an0mr0 g0 npubmskenns Kk 15
CTPOKaM cJieJ[yeT HaUHHATh POYMBIBATH NCIIOJIb30BAHIE JOTOTHUTEIb-
HBIX BO3MOKHOCTeI. Ha camom au dene Bee 310 JOIKHO OBITH TOMEIIEHO
B O/11H OJIOK KOJ@ WJIM MOKHO YTO-TO BBIJIEJIHTh B OTAeIbHbLI Ook? Kor-
1a pasmep OJI0Ka, HeCMOTPS Ha BCe BAIN VCHIINA, BBIXONT 3a rpeen s 15
CTPOK, TTOHIITE BO3MOKHOCTh COKPATUTD €TO.

Mpu HanucaHum HoBoro Gnoka kopa

[Ipeanonokum, 4To paspadaThIBAETCSA KJIace, peau3yIoUHil ypoBeHb
B urpe JPacman, KoJi KOTOPOI HCIOJIB3YETCS BO MHOTHX IIPHMEPaxX B KHH-
re. OGuee onucanne 3Toi Urpsl Bbl HalizeTe Bo Bpeske «O6 urpe JPac-
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man». DTOT KJIACC MPe0CTaBIAeT OOIIEOCTYIHBIE METO/bl 3allyCKa
M OCTAHOBKH UTPBI, BbI3bIBaeMble IIPH HAKATHH KHOIOK B MOJIb30BATEb-
ckoM HHTepdeiice. YpoBeHb HMOMEPKUBAET CIICOK Habmodamenel, To
€CTb KJIaCCOB, KOTOPbIE YBEJIOMIIAIOTCS O 3aBepIIeHUN YPOBHSL

06 urpe JPacman

B Heckonbkux rnaeax aTol KHUIM MCNoNb3yeTcs MCXOAHbIA KO4 NPOCTOi
urpel B ctune Pacman (puc. 2.1). ABTOpbl Urpbl HA3bIBAKOT 3TOT KO, JPac-
man Framework. ®@peiimeopk JPacman 6bin cozgaH npodeccopom Apu
BaH depceHom (Arie van Deursen) n ero KOMaHoom U3 TEXHUYECKOro yHu-
Bepcuteta JendTta ana oby4eHns naoesm TecTupoBaHns. MicxoaHslii ko,
dperimBopka JPacman oTKpbIT Ha ycnoBusix nuueHsuu Apache 2.0 n po-
cTyneH ansa 3arpy3ku Ha GitHub (http://bit.ly/jpacman).

Player 1
Score: 0

" gtart : a .S-IOD .

Puc. 2.1 < BHewHnit Bup dperimeopka JPacman,
urpel B cTune Pacman

MunnMantbHas BepcHAa MeToda start NpoBepAeT, sallyllieHa JI1 Urpa.
Ecmm JanyileHa, MeTO/ 3aBepHIaeTCHd, HUYero He J1eJiafd, B IPOTUBHOM CJIV-
Hde VCTaHABIHNBaET 3HAYEHHE JIOKAIBHOI ]'EGPE‘MEHHOFI ii"._:'IOgIESS, nmpen-
HaszHa4YeHHO /11 XpaHeHHs COCTOAHUA HTPBI
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public void start() {
if {inProgress) |
return;
1

inProgress = true;

Ceifiuac 60K KO/Ia COAEPKUT TOJBKO YeThipe CTPOKH. B maHHbBIIT MO-
MEHT MOJKHO J06aBUTb MOJYJIBHBIN TecT g atoro 6roxa. [Ipu nenoss-
zoBanun metoanku TDD (paspaborka, yipasisgemas TECTHPOBAHUEM ) HA
ATOT MOMEHT ViKe JIOJZKEH MUMeThCsA MOAYJIbHLIA TecT. Bosee moapobHo
MOJIYJIBHOE TeCTHPOBaHue paccMaTpHuBaercs B riaase 10,

Mpu po6aBneHuun B GOK HOBbIX (PYHKLUMOHANbHbIX
BO3MOXHOCTEN

HPPI ﬂ06aB.TIEHI/II'I B CHCTEMY HOBBIX ('l')}’HI(I_IIfIDHafIhHhIX BO3MOKHOCTEI
paamepst 610K0B HauHyT pacti. Ho pexomengaina tpeGyet cTporo orpa-
HUYMBaTh X pazmep. Hanpumep, 1o6aBum B MeTof start paccsuiky yBe-
,IlOM..TIEHI'Iﬁ BCEM HRGJTIO,Z[E{TEJIEf:I 06 HU3MEHEHHH TEKYUIETO COCTOAHHA. ):[.TIH
ATOr0 BERIAWYHUM KO/, C006U13H‘)L[[}‘1f1 BCeM HRGJIIOI[RTEHHM, HTO YPOBEHb
MIpoOUTpaH, ec/I UTPOK YHHYTOMKEH, HWIH BbIUTPAH, €CJII UTPOK coﬁpan BCeE
rPaHyJIbL:
public woid start() |
if (inProgress) {
return;
1
inProgress = true;
!/ Veenmomnemme HafnmnmaTener 00 YHHMYTORESHMH HMIDOKA!
if (!isknyPlayerAlive()) {
for (LevelObserver o : observers)
o.levellost();

}

I Yeenomnexme H&ﬁHM,HETE!.‘TE'D? 0 CEEOEHMM BCEX TPaHYI:

if (remainingPellets() == 0} |{
for (LevelObserver o : observers)
o.levelWon();

Jlobapnenne Koma s ONOBelleHHs Habiojatenell yBeIHMYHBAET
pasmep Gaoka koaa jo 16 erpok koga (1o 18, ecsu yuectsb [ABe CTPOKH
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C KOMMEHTap}‘IHM}‘I). ITocne TeCTHPOBaHIA BHOBb ,EEO6aB.TI(:‘HH01"0 KoO/J1a, Be-
POATHO, MOYKHO IIOAYMATL O pealn3allii CJIeJVIONHX (‘l}yHI{LIHOHELHBHbIX
BoaMokHOcTeil. Ho cHauama HYKHO IPOBECTH peopraHMu3alliio, YTOOLI
IIPUBECTH KO/l B COOTBETCTBHE C l}EI{DMEH,E[aLIHEﬁ 9TOI TJIABBIL

OBsa metoaa pedakTopuHra gns npueeneHus Koaa
B COOTBETCTBUE C peKomeHaauuen

B aTtoMm pasjesie pacCMaTpuBAlOTCA 1B METO/1a pE(baKTO[}I'IHFﬂ KOJda 01A
MNpUBeAeHUA €0 B COOTBETCTBHUE C pEKOMEH,I[EiLII'IEﬁ H YMEHbIICHHUA pa3-
MepoB OJ10K0B Koza.

Memod uzenevenusn

OHUM 13 METOJIOB peq’)aKTOp}‘IHFR KO/a, KOTOphIﬁ MNOAX0OOHUT B JaH-
HOM CJay4ae, SABJIAeTCA MeTO/L H3BIeYeHHA. B CJAeayIolneM Q)parmeHTe Jae-
MOHCTpHUPYETCA IIPUMEHCHHE 3TOr0 MeTO/Jd K (bparmeHTy, IIpUBEIEHHOMY
BbIIIE:

public void start() {
if {inProgress) |
return;
1
inProgress = true;
updateObservers () ;

private void updateObservers() |{
// Veenomurh HabnpmaTened 08 YHMYTOREHMH HTpOKa !
if (!isEnyPlayerAlive()) {
for (LevelObserver o : observers)
o.levellost();

1
{/ VeenmowwTs mabnppaTened, YTO CHLENEHH BCE TPAHYIE!
if {remainingPellets() == 0} {
for (LevelObserver o : observers
o.levelWon();

Kaxk Bupute, 60k koma (Merton start), paspocummiica panee go 16
CTPOK, Telepb YMEHBIIWICA /10 7 CTPOK, YTO 3HAYMTEJBHO MEHBIIE TIpe-
nerna B 15 crpok. Ilpu atom Obun gobaBieH HOBBIT GI0K Koma (MeTOJ
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updateObservers). Ou copepxxut 12 cTpok Kojia, 4TO JOMYCTUMO IIPHU TIpe-
nene B 15 crpok. ViMeioTes U IONONMHITEIbHBIE HPEHMYIIECTBA. 3alyCK
Wil BO30OHOBJICHHE YPOBHS HE €IMHCTBEHHBIE JEHCTBUA, TpeOyloliie
VBEIOMJIATH HabIolaTesei, UM Takke HeoOX0IHMO coob1aTh 0 ToObIX
nepeMenleHnsAx B Urpe (MUrpoka WIKM 0JHOTO U3 npuspakoB). Terneps ato
JIETKO OCYIIeCTBHTD, IPOCTO BbI3BaB updatelbservers 13 MeTo/a yIpaBJie-
HUs IBHIKEHMEM HIPOKa M IPH3PaKOB.

BroBb coszganHbIil METO MO-MIPelKHEMY OTBedaeT 3a JiBe (DYHKIHO-
HaJbHbIe BO3MOXKHOCTH, KaK 3T0 YKa3aHo B KOMMeHTapuax. MoxkHo npo-
JOZKUTD pepakTOPUHT KOJ1a, IIPHMEHNB MeTOJ] U3BJICUeHHS IBAKIbL:

private void updateObservers() |
updateObserversPlayerDied();
updateObserversPelletsEaten();

}

private void updateObserversPlayerDied() {
if (!isAnyPlayerAlive()) {
for (LevelObserver o : chservers
o.levellost();

}

private void updateObserversPelletsEaten() |
if (remainingPellets({) == 0) {
for (LevelCbserver o : observers) |
o.levelWon();

B xomMeHTapusax HeT Goibilie HEOOXOIMMOCTH, UX 3aMEHAIT HMeHa
HOBBIX MeTo/10B. Mcnonb3oBanue KOPOTKHUX OJIOKOB JIeJIaeT HCXOHBII
KOJI CaMOOYEBH/IHBIM, IIOCKOJIBKY POJIb KOMMeHTapues GepyT Ha cebs
umeHa Meto108. Ho Bee iMeeT ¢BoI0 1ieny: obiiee KOJIHIECTBO CTPOK KOJa
yBesuuiiocsk ¢ 16 go 25.

Hanucanue o6cayKHBaeMOTO KO/Ja BCET/IA CBA3AHO € MOHCKOM KOM-
IPOMICCa MEKAY PasiTHYHBIMH pekoMeraatutamu. [Ipu nerenun 6ioka
VBEINYHBAETCA 0011ee KOIMYECTBO CTPOK KOJa. ITO NPOTHBOPEYHUT PEKO-
MeHgannu 00 yMeHbleHHN 00beMa 6a3bl Kojia (paccMaTpHBAETCS B I/IaBe
9). Tem He MeHee JUIMHA H CJIOKHOCTH OJIOKOB KOJA YMEHBIINITHCH, YTO
VIIPOILIAeT UX TecTHpoBaHue u uaydenue. To ecThb 0GCIVKHBAEMOCTD
yayuinaack. Coxpanenne HeOOIBIIOTO pazMepa 6asbl KOJIa ABJIAETCS X0-
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potieil njeeit, HO MPEUMYIIIECTBA OT PabOTHI ¢ KOPOTKUMHU OJI0KaMH KOJa
3HAYUTEIBHO IEePeBEeNINBAIOT HEeJOCTATOK, CBS3aHHBIN ¢ yBeJN4eHHeM
obmtero oObeMa Kojia, TeM GoJIee YTO B 3TOM CJIVYAE OHO HE3HAYUTEBHOE.

O ToM, 4TO HamucaHue 0OCTYKHBAEMOTO KOJA BCEI/Ia OCHOBBIBAETCH
Ha KOMIIPOMICCE, CBHAETEILCTBYET M BEIOOP, ¢/le/IaHHbli aBTopaMu | Pac-
man. B ucxomgnom kogne, gocrynuom B8 GitHub, meton ussnevenus npu-
MeHeH TOJIbKO OJIMH pas, B pe3yJibTaTe Hero MOJYYNIACh BepCHs MeTo/a
updateObservers ¢ 12 cTpokamu kona. ABTopsl kKofia JPacman permmnn He
pasziensaTh MeToj updateObservers Ha MeToAbl updateObserversPlayerDied
u updateObserversPelletsEaten.

3amena memodos obsexmamu

B npumepe Bblllle He BO3HUKIO HUKAKHX CJIOKHOCTEH C IPUMEHEHH-
eM MeTojla M3BJIedeHud. [IpHunHa 3aK/i09aeTcs B TOM, YTO U3BJIEKaeMble
CTPOKH KOJ1a He HYJK/IJINCh B JIOKATBHBIX IIEPEMEHHBIX U He BO3BpAIlajn
HuKakux sHadenuii. Ho, nnoraa, Tpebyercs BbIIETUTL METOM, KOTOPOMY
HeOOXOIUM JOCTVI K JTOKaIbHBIM TepeMeHHbIM. KOHEUHO, BBIAeIeHHOMY
METOJIy BCErJla MOJKHO IepejiaTh JIOKaJbHble TepeMeHHble Yepes3 Hapa-
MmeTpbl. Ho aT0 MOKeT IpHBecTH K 00pasoBaHUIO JUIMHHOTO CIIHCKA [apa-
METPOB, 4TO €aMo 110 cebe Takke saBJsAeTca npodueMoit (bosee TOAPOGHO
006 aToM B rase 5). B oTHOmeHnN Bo3BpaTa 3HaYeHUIl Bce 0OCTONT ele
Xy7Ke, IOCKOJIBKY B A3bIKE Java MeTO/I MOJKeT BEPHYTh TOJIBKO O/{HO 3Ha4e-
Hue. B Takux caydasx MOKHO NPHMEHUTH BTOPOI MeTo/ pehaKTOpHHTa,
HAa3BIBAEMBIH 3amenoll Memodos oGvexmamii.

Koa JPacman cozepxut dparmenTt, K KOTOPOMY MOJKHO NPHMEHUTD
aTOT npHeM pedaxTopuara. PaccMoTpuM cleayonmil MeToj Kiacca
BoardFactory, copepskamuit 18 cTpok Koja:

public Board createBoard(Square(][] grid) |
assert grid != null;

Board board = new Board(grid);

int width = board.getWidth();
int height = board.getHeight{);
for (int x = 0; = < width; =x++) |
for (int y = 0; y < height; y++) {
Square square = grid(x][yl;
for (Direction dir : Direction.values())
int dirX = (width + x + dir.getDeltaX()) % width;
int dirY = (height + y + dir.getDelta¥()} % height;
Square neighbour = grid[dirX][dirY];
square.link (neighbour, dir);
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}

return board;

Hetslpe cTPOKH B TeJie BHYTPEHHeTo [UKJIa for ABIAI0TCA KaHAWaTaMi
UL TIpUMeHeHus MeTofa u3piaedennsa. Ho B aTux yeTsipex cTpokax Hc-
[OJIB3YIOTCA HIECTD JIOKAJIBHBIX ITepeMeHHbIX, width, height, x, v, dir, square,
U Of{HA TICeB/0IIepeMenHast, napaMerp grid. Yrobbl npUMeHUTh METOJ] 13-
BJICUEHHS, IIPUJIETCA [epeIaBaTh B H3BJIeKaeMblil METOJL ceMb [IapaMeTpPoB:

private void setlink(Square square, Direction dir, int x, int y, int width,
int height, Square[][] grid} |{
int dir¥ = (width + x + dir.getDeltaX()) % width;
int dirY = (height + y + dir.getDeltaY()) % height;
Square neighbour = grid(dir¥] [dirY¥];
square.link(neighbour, dir);

Tlocae BHecenusa u3MeHeHNIT MeTo/I createBoard 6yz[eT BBITJTAJETDh TaK!

public Board createBoard(Square(][] grid) f{
assert grid != null;

Board board = new Board(grid);

int width = board.getWidth();
int height = board.getHeight();
for (int % = 0; x < width; =x++) {
for (int y = 0; y < height; y++) {
Square square = grid([x][y];
for (Direction dir : Direction.values())
setlink (square, dir, x, y, width, height, grid);

}

return board;

A rerepb MOMbITAEMCS NIPUMEHHTb BMECTO HETO IIPHEM 3aMeHbI METO-
nos obbexTaMu. B aToMm ciydae TpeGyeTes co3/aTh HOBBIH Kiace, KOTO-
PBIii BO3BMET Ha cedsl posIb YIVUIIEHHOTO MeTo/1a createBoard:

class BoardCreator |
private Sguare[][] grid;
private Board board;
private int width;
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private int height;

BoardCreator (Sguare(] [] grid) {
assert grid != null;
this.grid = grid;
this.board = new Board(grid);
this.width = board.getWidth();
this.height = board.getHeight();
1

Board create() |
for {int x = 0; x < width; =++) |
for {int y = 0; y < height; y++) {
Square square = grid(x][y]:
for (Direction dir : Direction.wvalues(}) |
setlink (square, dir, x, y);

]

return this.board;

}

private void setlink(Square square, Direction dir, int x, int y)
int dir¥ = (width + x + dir.getDeltaX({)} % width;
int dirY = (height + y + dir.getDelta¥()) % height;
Square neighbour = grid[dirX][dirY];
square,link (neighbour, dir);

B atom kmacce Tpu nokanbHble nepementble (board, width m height)
u napametp (grid) Metoaa createBoard npeBpaTuinch B noad (private),
JTOCTVIIHBIE BceM MeTo/laM HoBoro kiacca. CiegoBaTebHO, HX He HYIK-
HO Ilepe/laBaTth B BIJle apaMeTpoB. YeTblpe CTPOKHU B Tesie BHYTPEHHETO
nukia for Termeps moMenieHsl B HOBBIH MeTo setLink, nmetomumii yeTsipe
rapaMeTpa BMeCTO CeMH.

Jto nouytn Bee. OcTanoch TONBKO 3aMEHHUTh OPUIMHAJILHBII METOJ
createBoard:

public Beard createBoard(Square(][] grid)
return new BoardCreator(grid).create();

V Hac He TOJIBKO MOJIYVHUIIOCH YMECTHTDh MeTO/ B 15 CTPOK 1 n3bexarhb
CO31aHA MeTOJ0B € JJIMHHBIMU CITUCKAMH ITapaMeTpPOB, a caM KO/ CTaJIO
Jierde HNTaTh, TECTHPOBATD U ITOBTOPHO HCIIOJIB30BATD.
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2.3. Tunn4yHble BO3paXKeHUs1 NPOTUB
KOpOTKUX BAOKOB KOAa

XoTa Hammcanme KOPOTKHX O710KOB  gblzisidum pocTo, pﬂBpﬂE)OT‘-IHKaM
IporpaMMHOro obecrieyeHns 4acTo ObIBAeT THKEN0 ,-‘_IOGI/ITIJCH 29TOTO Ha
IpaKTHEKE. Huxe MPUBOAATCA THIIMYHDBIE BO3PAKEHNA IIPOTHEB ITpUMEHE-
HHA pacce MaT])HBREMOﬁ B 9TOII r/1aBe PeEKOMEeHalTHIH.

Bo3paxeHue: yBenuyeHue konuyecrtea 0N0OKOB Koaa
NNOX0 CKa3blBAaeTCA Ha NMPOM3BOAUTENbHOCTU

«Hanucanue xopomxux 6:10K08 K0Oa 03HaAYAEM YeeIuHeHUe UX KOTUYECIBA U,
credosamenniio, Goiee uacmuie 6bi306bi Memodos. Imozo e ciedyem deramvs.

TeopeTnuecky PON3BOUTENBHOCTD JOIKHA TTOCTPAATh MPH YBEJIH-
YEeHHH KOJIHYeCTBa OJIOKOB KO/1a. DTO CBA3AHO € YBETHYCHUEM YHCIIA BbI-
30BOB METO/IOB (110 CPaBHEHMIO C MX YHCJIOM IPH MEHBIIEM KOJIHYeCTBe
Gosee AMMHHBIX OI0KOB Koja). Kaskaeii u3 BBI30BOB TpedyeT oT BHp-
TyasnbHOH MamuHel Java (JVM) BeinosHeHHA HEKOTOPOIH JOMOTHUTEb-
HoiT paboTsl. Ho Ha IpakTHKe 9T0O pejiko BbI3bIBaeT npodieMsl. B xyaiem

JIy4ae peds UAeT 0 MUKpocekyH ax. Ecin 610K Ko/a He BBI3BIBAETCS COT-
HU TBICSY Pa3 B LUKJIE, TIOTEPU MPOH3BOUTEIbHOCTH IIPH BBI30BE METO/Ia
HesHauutesapHbl. Kpome toro, JVM cniocoGHa onTHMUSHPOBATh 3aTPAThI
IIPH BBI30BAX METO/IOB.

[Tpu paspaboTke mporpaMMHOTo obecriedeH st KOPIOPaTHBHOTO YPOBHS
B OYeHb CHEIH(MUIHBIX CJIVIasaX IPHXOIUTCA TOCTYIIHTHCA 00CTYKUBAEMO-
CThIO, 4TOOBI M30€KaTh HaHeceHN: yiepha MPoU3BoAUTeIbHOCTH. [Ipnne-
POM MOTYT HOCJIY/KMTh PEIKO BCTPEYAIOIIECs aITOPHTMBI, BBI3bIBAIOIIIE
METO/IbI COTHH 1 THICSTYN Pa3. BepoAaTHo, 3T0 0/11H U3 TeX CJIVYAeB B KH3HH
MPOrPAMMHECTA, KOTJA M BOJIKH JOJIKHBI OBITh CBITBI, 1 OBIIB! Heabl. HUKTO
He YTBEPKIAET, YTO HeT HHKAKHUX TIPOOIeM ¢ MPOU3BOANTENIbHOCTLIO IPH
paspaboTKe KOPIOPATHBHOTO HPOrPAMMHOTO 00€CTIEUeH s, HO OHU PEIKO
OBIBAIOT BBI3BAHBI YPE3MEPHBIM KOJIHYECTBOM BBI30BOB METO/I0B.

ecnu He GbINO NPOBEAEHO TllaTensHOe TeCTUPOBaHWe, AoKa3aBsluee,
4YTO AENCTBUTENBHO WMMENTCS NPOoGNembl C NPOW3BOAMTENLHOCTHIO
n ko TpebyeT onTummUsaumm,

Q He >xepTByiiTe 06CNYyXMBAEMOCTbLIO B MOML3Y NPOWM3BOAWNTENLHOCTH,

BospaxeHue: pasgeneHue Koaa yxyAwaeT YUTaemocCTb

«Kod cmanosumes mpyonee vumams npu pacnpeoenenu ezo no Heckoib-
Kxum Goxam».
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Irto MNPOTUBOPEYHUT YVTBEPIKACHHAM IICHXOJOTOB, COIVIACHO KOTOPbLIM
JI00H CIOCOOHBL VAep:auBaTh B paﬁoqeﬁ MaMATH OKOJIO CeMH 2JIEMEHTOB,
IO3TOMY HpPH HYTEHUH KO/a, COAepiKallero OoJblLe ceMu CTPOK, OHH HE
CITOCOOHDI VAEPKHBATD UX B I'OJIOBE. Hekmouenne 3ech, HaBepHOE, MOYK-
HO c1eJaTh AU MepBOHAYAIbHOTO aBTOpa fbp&l"MeHTa HCXOJHOT'O KOJa
B MOMEHT €ro HalluCcaHiA (HO He Hepes HEI[E‘..TIIO).

MuwnTe Ko, KOTOPLIA NErko YNTaeTcs 1 NOHATEH BallMM nocnefoea-
Tensm (B TOM YMCne 1 Bam, No NpoLLecTBuu ONpeaeneHHoro BpemeHu).

PekomeHpauua npensTcTByeT Haanexaiiemy
¢opmaTupoBaHMio Kopa

«Crnedosaiue sauet pexomenoayuy 6edem k HenpasuibHomy Gopmamupo-
BaNUIO UCXOONHD20 KOOA» .

He npitaiitech Ipu creI0BaHUI PEKOMEH/AIMH PeIIaTh IpodIeMy 3a
cuet hopmarnpoBanms. Peub njier o pasMenieHHy HeCKOJIBKHUX ONepaTo-
POB MM HECKOJIBKHUX (QUTYPHBIX CKOOOK B OAHOI cTpoKe. ITO 3aTPyAHSIET
9TeHHe KO/Ia, CHILKas YPoBeHb ero obcaykuBaemocti. He nmoanasaiitecs
HCKYIIEHHUIO TOCTYIATh TAKUM 00Pa3oM.

O6eynM TIABHYIO Heldb peKoMeHJalu. Mbl IPoCcTo He MOXKeM He
OrpaHIYUBaTh AJIITHY OJI0KOB Kojia. IT0 OBLI0 OBI CPOHE 0TKA3Y OT Orpa-
HIYEHUS CKOPOCTH MPH JIBIKEHUN TPAHCIOPTA, 10 IPHYHHE TOTO, YTO Ta-
KO€ OTpaHHYeHHe He T03BOJISIET IPUOBITE B IIYHKT HA3HAYCHHA BOBPEMIL.
M1 BHIOJTHE MOZKEM IIPHEXATh BOBPeMs, COOTIONAs IPH 3TOM OTpaHHYIeHHS
CKOPOCTH, POCTO HYKHO BBIITH U3 IoMa HEMHOTO paHbllie. JTO IPaBUJIO
npuMeHnMo ¥ K Ookam xopa. Haur onelt nokaseiBaet, uto 15 npasuiib-
HO 0T(HhOpPMaTHPOBAHHBIX CTPOK KOJ1a BIOJTHE J0CTATOYHO JIJI HATTHCAHUS
HOJIE3HBIX OJIOKOB KOJA.

B kauectBe goKasatesnbeTBa B Tab/. 2.1 IPHBOIATCSA HEKOTOPBIE JaH-
HBIE, TOJIyYeHHbIe 111 00BIYHON cicTeMbl Ha Java 2 Enterprise Edition,
cocToseil 13 MCXOAHBIX (DailloB Ha A3bIKe Java, a Takke HECKOJBKIX
XSD- u XSLT-¢aiinos. B nacrodiee BpeMs aTa cucTeMa HCIIOIb3YETCA
B komnanuu SIG aus cozanus oruetos. Ee Java-uacts HacuuThIBaeT oko-
110 28 000 ctpok koxa (cucrema cpeanero pasmepa). M3 atux 28 000 cTpok
ayth Gosee 17 000 pasmentenst B Gmokax. Beero nmeercsa uyth Gobiine
3000 610K0B.

W3 3220 6mokos koja B 310il cucreme, 3071 (95,4%) comepkut He
6osiee 15 ctpok, B To Bpema kak 149 Guokos (4,6%) comepikar Gobine
CTPOK. ITO IEMOHCTPUPYET BO3MOKHOCTD ITHCATH KOPOTKUE GIIOKH KO/,
10 KpaiiHeil Mepe, 115 MOAABIIONIEro HX O0/BIINHCTBA.
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Tabnuuya 2.1 <+ Pacnpepnenenue 6/10KOB Koaa 1o pasmepam
B peasibHO# KOpPrnopaTuBHOW cucreme

Crtpok Yucno Gnokos Koga ;n":'::; Yucno cTpok Koga Yucno
B Gnokax (e abconoTHOM o (e aGconoTHOM | CTPOK Koaa
Kopa BbIpaXXeHuu) (8 g‘; BbIpa)XxeHuu) (B %)
1-15 3071 95,4% 14 032 81,3%
16 n 6onee | 149 4,6% 3221 18,7%
UToro 3220 100% 17 253 100%

Mpumute cornaweHue o dopmMmaTnpoBaHnK Koga B KOMaHae. Coszpa-
BaiTe KopoTkue Bnoku, COOTBETCTBYIOWWE 3TOMY COrnaleHuno.

31oT 6NOK KOAA HEBO3MOXHO pa3fenuTb
«Moit 610K 6 camom dene HegOIMONCHO PA3OETUMD .

Wuoraa paspenuts MeToj AeiCTBUTENBHO cJ0KHO. Bo3bMeM, K mpu-
Mepy, NpaBUIbHO O0T(hOPMaTHPOBaHHBIN onepaTop switch. [lna xakaoro
BapUaHTa case ollepatopa switch Hy:KHBI, 0 KpaiiHeil Mepe, O/[Ha CTPOKa
J171s1 BBITTOJIHEHUA MOJIe3HOTO IeHcTBIS U cTpOKa AJid onepaTtopa break. To
ecthb B 15 CTPOK HUKaK Hesb3sA YMECTHTh (0JIee YeThIPEX BAPHAHTOB Case
U HeJb3s pasfesuTs onepatop switch. B rimase 3 npuBoauTes HECKOIBKO
crelnnaabHbIX PeKOMEHIANIH, KacalolXes HCKIIOUHTEIBHO OIIePaTOpoB
switch.

ITO MpaB/ia, YTO HEKOTOPBIE OIepPaTOPbl MIPOCTO HEBO3MOKHO pasjie-
AUTh. THIYHBIM IPHMEPOM B KOPIOPATHBHOM IIPOTpaMMHOM obecrieye-
uun apiadoTea SQL-3anpocsl. Pacemorpum cnepyronuii oparmenT (B3d-
TBIT U3 pealbHOM CHCTEMBI, aHAIN3 KOTOPOH ObLI IPOBEIEH aBTOPaMu
KHUTH):

public static veid printDepartmentEmployees(String department) |{
Query q = new Query();
for (Employee e : g.addColumn("FamilyName")
.addColumn("Initials™)
.addColumn ("GivenName")
.addColumn ("AddressLinel")
.addColumn ("ZIPcode")
.addColumn ("City")
.addTable ("EMPLOYEES")
.addWhere ("EmployeeDep="" + department + "'")
.execute()) |
System.out.println("<div name='addressDiv'" + e.getFamilyName ()
+ ", " + e.getInitials() + "<br />" + e.getAddressLinel ()
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+ "<br />" + e.getZipCode() + e.getCity() + "</div>");

Jtot hparmenT cosiepkut 16 crpok koxa. Ho B HeM Bcero Tpu onepato-
pa. Bropoit onepatop coj/iep:kUT BbIpakeHe, 3aHIMAIOIee JIeBATh CTPOK.
Ero ne nosyunTes BBIIEIUTb HI METO/IOM M3BJIEUEHIS, HH METOJI0M 3a-
MEHBI METOZI0B 00BbeKTaMH, IO KpaiiHeil Mepe He HanpAMYyo. OIHAKO BbI-
paskeHWe B JIeBATh CTPOK, HaunHallleecda ¢ ¢.addColumn (“FamilyName”),
MOJKHO BBIJIEJIUTh B HOBBIIT MeToA. Ho npesxjie uem caenats aTo (U VBH-
JeTh, YTO BHOBb CO3/IaHHBLII MeTOJ B JajbHelilleM MpeBbICUT 15 CTPOK,
KOT/Ia 3anpoc ente Goee YCA0KHUTCA), HMEET CMBICT II€PEOCMBICIHTE
apxutexTypy. Pazymuo mi cozgasats SQL-3anpoc 1o yacTaM, Kak B 3TOM
dparmente? Hyskna i 3pecs HTML-pasmerka? Bosmoxkho, 31ech 6071b-
1re MoloiiIeT pelenne, ocHoBaHHoe Ha mabaonax JSP wmm JSE

To ecTb ectt BBI CTOMKHYIUCH ¢ OIOKOM, KOTOPBIH, KaXKeTCA, HEBO3-
MOJKHO Pa3fiesnTh, He cle[lyeT OCTaBJIATh ero B IIpesKHeM BUJe U [1epexo-
JNTB K APYTOH MPOrpaMMHOI 3aj1aue, BO3MOKHO, HMEET CMBICI 0OCY/IHTE
ATOT BOIIPOC € YWIeHAMH WA PYKOBOANTENIeM KOMAH/IbL.

a Korga moaepHu3auma Kofa BO3MOXKHA, HO BblrNSaMT 6€CCMbICTEHHOIR,
nonpobyiiTe NepeoCMbICIUTL aPXUTEKTYPY CUCTEMBI.

PaspeneHne GNOKOB KOfa He AaeT 3aMeTHbIX
npeumyLLecTs

«Pasdenenue xoda na memoodwvt doSomethingOne, doSomethingTwo, doSome-
thingThree ne daem HUKAKUX APEUMYLLECE N0 CPAGHEHUIO € MeM Jice KooM
6 odnom dnunnom memode doSomethingn.

Ha camoM siesie 0HH TOABSATCS, €C1H BBIOPATH /7151 METOI0B OoJiee Moji-
xopaimue uMeHa, yem doSomethingOne, doSomethingTwe u T. a. B kammom
OT/IEJIBHOM KOPOTKOM OJ10Ke Jierde pazobpaThes, 4eM B UIHHHOM METOJIE
doSomething. U, uto eute Goee BakHO, MOKHO Jlaske He BABATHCS BO BCE
JETATH, €CTH NMeHA KayKI0T0 U3 MeTO/I0B OYAyT YKa3blBaTh Ha HazHaye-
Hue aTux 6moxos. Kpome Toro, aimmHubIe MeTo/b! doScmething 0OBIMHO co-
4eTaloT B cele HECKOMBKO 3a/iad. ITO O3HAYAET, YTO HOBTOPHO HCIIOJIB30-
BaTh MeToj doSomething MoKHO GyIeT TOIBKO TOTA, Korja norpebyercs
TOYHO Takas ke uX KombuHaims. Cropee Bcero, HOTpeOyeTcs UCI0Ib30-
BaThb OMH U3 MeTo0B doSomethingOne, doSomethingTwo U T. A1.

E MomewainTe koa B kKopoTkne 6nokn koga (He 6onee 15 cTpok koaa)
; C TwartenbHo NoaobpaHHbLIMKU MMEHAMM, ONMUCHLIBAIOWWMK UX HAa3Ha-
YyeHue.
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2.4. AONOAHUTEAbHbIe cBeAeHNS

HononuurensHble MeTO/BL pehakTOPHHTA TIPUBOAATCA B IIaBax 3, 4 U 3.
Tectuposanuio MeTo10B nocsameHa riaasa 10.

Kak B SIG ycTaHaBnuBaeTcs peiiTUHr No pasmepam 6510KoB

Pa3mep (onunHa) 6nokoB koaa (MeTOo[A0B U KOHCTPYKTOPOB B sidbike Java)
SBNAETCH OAHUM 13 BocbMu Kputepues SIG/TUVIT-oueHkn ceoiicTs cu-
CTeMbl ANs OOCTUXEHWUA YBEPEHHON oBcnyxueaemocTn npoaykra. Mpu
OLEHKE pa3mMepoB Kaxapblil BNoK Koga NOMELLAeTCsi B OAHY U3 YEThIPEX Ka-
TEropwii pucka B 3aBUCMMOCTW OT KONMYeCTBa CTpok kopa. B tabn. 2.2 ne-
peynCneHbl YeTblpe KaTeropun pucka, ucnonbayemole B sepcum 2015 kpu-
Tepues oueHkn SIG/TUVIT.

Kputepun (konn4ecTBo CTPOK) B TabN. 2.2 HOCAT KOHBIOHKTUBHbINA Xapak-
Tep: cucTema A0/KHa COOTBETCTBOBATL BCEM YEThipemM 13 Hux. Hanpu-
mep, ecnun 6,9% Bcex CTPOK KoAa HaxX0AUTCS B MeTodax ¢ AnuHoi 6onee
60 cTpok, cucTeme Bce elle MOXHO NpuceouTb 4 3Be3apl. Ho npyn atom
B metogax ¢ anuHoi 30 no 60 cTpok moxeT pacnonaraTtbcs He Bonee
22,3% - 6,9% = 15,4% ot Bcex cTpok koaa. C Apyroid CTOPOHbI, €C/K CK-
cTeMa He CoaepxXuT MeToaoe aAnuHHee 60 cTpok koaa, TO B Ny4LLEeM cny-
yae 22,3% Bcex CTPOK KOAa MOXET HaxoAWTbCH B MeToaax ¢ ANINMHON OT
30 no 60 cTpok.

Tabnuuya 2.2 ++ MuHuMansHsble rpaHALUbI 4151 CUCTEeMB!
c pesiTuHrom s 4 3se3fbl 1o pasmepam 6710K0B
xopna (Bepcus 2015 kputepues oyexku SIG /TUVIT)

CTpok koaa BE MeTofax... | PaspelleHHblid NpoueHT ansa pasmepa 6nokoe
B cucTeme ¢ 4 3geznamm

...bonee 60 6,9%

...bonee 30 22,3%

...bonee 15 43.7%

15 1 meHee 56,3%

Ha puc. 2.2 nzobpaxeHbl npumMepsl Npodunei ka4ecTsa TPex CUCTEM:

® cnesa - Auarpamma ANsi CUCTEeMbl C OTKPbITbIM WCXOLHbIM KOAOM,
B AaHHOM cnydae Jenkins;

® B LEHTpe — guarpaMma afis aHOHUMHOW CUCTEMBI, MCNoNb3yemoit SIG
B Ka4ecTBe 3TanoHa CUCTeMbl C PENTUHIOM B 4 3Be3/bl N0 paszmepam
610KOB KoaA;

e cnpaea - guarpamma, otobpaxaolas rpaHuyHble TOYKK XapakTepu-
CTUK NS AOCTUXEHWS KaYyecTBa, OUeHMBaemMoro B 4 38e3/bl.
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NMuwwuTe NnpocTble
BbAOIKN KOAS

Jlobas 3a1aua gennTes Ha HeCKOJIBLKO MAICHBKIX 3a/1ad.
Mapmun @ayrep (Martin Fowler)

PekomeHpauus:

* GNoOK He JOoMKeH coaepXaTtbh Gonblue 4 ToYeK BeTBNIEHUS;

* /15 3TOr0 AenuTe cnoXHbie 6/10Kku Ha Heckonbko Gonee npo-
CThIX 1 BOOOLWE uaberaite cnoxHbix 610KOB KOAA;

® 3T0 ynyywaet oB6CNyX1MBaeMOCTb, MOCKOALKY YMEHbLUEHWE KO-
YecTBa TOYEK BETB/eHWs ynpowaeT moaudukauuio u TecTupo-
BaHWe Koga.

CIOKHOCTD TPEACTABIAET CO00Il 4aCTO OCIIAPHBAEMYIO XapaKTePUCTHKY
xavectBa. Koj, kaskyuiuiics cI0sKHBIM IOCTOPOHHEMY IJIH HaulHAIOLeMY
pa3paboTYHKY, MOKET BBITJISAETH IPOCTBIM /U1 paspaboTyiKa, XOPOLIO
3HakoMoro ¢ HuM. CJIOJKHOCTh BO MHOTOM 3aBHCHT OT TOTO, KTO IIpoCcMa-
TpuaeT Koj. CylllecTByeT, 0JHAKO, PaHUIIa, 32 KOTOPOIT KO/l Ipe/icTaBId-
eTcs HACTOJIBKO CIOJKHBIM, YTO €0 M3MeHeHHe CTAHOBUTCS Ype3BbluaiiHo
PHCKOBAHHOH 1 OYeHb TPYAOEMKOI 3ajauell, He rOBOPA ViKe O JalbHeli-
11eM TECTHPOBAHUH H3MeHeHU L. YTOOB COXPaHUTD KO 00CTY/KITBAEMBIM,
crelyeT VCTAaHOBUTD IIpejient ero cyaoskHocTH. Elle ojiHa npiunHa olleHKH
CJIOYKHOCTH KOJd 3aKJII0YAETCA B HEOOXOAMMOCTH OIpEIeTeHUs MUHU-
MaJbHOTO KOJMYeCcTBa TECTOB, JOCTATOUHBIX J7Is1 VBEPEHHOCTH B IIpeJ-
ckasyeMoii pabore cucremsl. [lepes TeM Kak YKasaTb Tpee CI0KHOCTH
KOJIa, CAeyeT HAyUUThCs OLIEHUBATH €T0 CJAOMKHOCTb.

OO6BMHBIM CTOCO00M 00BEKTHBHOI OIEHKH CJIOKHOCTH KOJA SABIIAET-
csl TIOZIcUeT KOJIMYeCcTBAa BCEBO3MOJKHBIX IMyTeil BBITOJHeHH: (parMeH-
ta koza. To ectb yem GoJbIe TAKUX MAapUIPYTOB MOKHO BBLIEJIHTE, TEM
cnoyHee hparMeHT Koja. Hueno Takux myTeil MOJKHO OIpee/nTh, Mo -
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CUNTAB YHCJIO mouex semeienus. Touka BeTBIeHNsI — 3TO onlepaTop, rie
MOZKET OBITH BBIOPAHO HECKOIBKO HATIPABJIECHHIT TIPO/IOJIKEHIS BBITIOIHE-
HUS B 3aBUCUMOCTH OT KOHKPETHOTo cocTostHust. [Ipumepamut Touex Bet-
BJIEHUS B g3bIKe Java ABJisAtoTcs onepatopsl 1f u switch (ot ux cim-
COK MpUBOANTCS HITKe). TouKkM BeTBIEHUS MOXKHO ITOJICUUTATh BO Beeil
Gase Kojia, KIaccax, nakeTax win 61okax kojga. Ineao To4ek BeTBICHH
B OJI0Ke KO/1a PABHO MUHHMAJIBHOMY YHCJIY Y Tell, HeOOXOIMMBIX /IS OX-
BaTa BceX BeTBell, CO3aHHBIX 3TUMHI TOYKAMH BeTBJIEHHA. JTO HA3bIBAeT-
cs1 oxeamom emeeil. OHAKO NIPU yUeTe BCex MyTeil, 0T NepBoil cCTPOKH /10
KOHEYHOTO OIepaTopa MOKET BOZHHKATh KoMOnuatopustil apdext. [lpu-
YMHA B TOM, UTO MOXCem UIMeTh 3HadeHHe OPS/I0K IPOX0IK/ACHHS BeTBell.
Bee BO3MOKHBIE KOMOHHAIINY BETBEIl HA3BIBAIOTC NYMAMU BbINOIHENUS,
TO €CTh OHU OTIPE/IE/IAIOT MAKCHMATBHOE KOJTMYECTBO MYTeH Yepes OII0K.
PacemoTpiy 610K, coflepKaliiii 1Ba oc/Ie10BaTeIbHBIX ontepaTtopa 1f.
Pucynok 3.1 oto6pazkaet ynpasiaeHie TOTOKOM Yepes OJI0K U {eMOHCTPH-
PVeT pasHUIlY MeXK1y OXBAaTOM BeTBell M OXBATOM IIyTel BBITOJHEHUA.

Puc. 3.1 <+ Oxsart BeTBE 1 OXBaT NyTEN BbINONHEHWSA

[Ipearnonoskim, 4To B TOUKe €JIeBa OT EPBOTO oriepaTtopa 1 £ BHOCATCS N3-
MeHeHNs B 6a3y JaHHBIX, 4 B TOYKE CIIPABa OT BTOPOTO OIepatopa 1f Bhino-
HAETCSA YTeHHe JaHHbIX 13 910l 6a3bl. Takue nobounbie aderTsl TpeOYIOT
VUHTBIBATD IIYTH B (hOpMe «3Ur3aros» ([I0Ka3aHbl MYHKTHPOM Ha puc. 3.1).
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Taxum 06pasoM, 4MCIO TOYEK BETBJECHUS OMpeeIseT 4UCI0 MyTeii,
OXBAaTBIBAIONIHX BCE BETBH, CO3/[aHHBIE TOUKAMH BETBJEHUA. JTO MUHH-
MaJbHOE YHCJIO MyTeil, 1 OHO MOKeT OBITh paBHO HYyJO (JUis 610K0B Ges
TOYEK BeTBJIeHN: ). YHCIo nyTeil BBIOJIHEHNS ABIAETCA MaKCHMATbHBIM
U MOKET CTATh 04eHb OONBIINM 13-3a KoMOnHaTOpHOTO athherTa. Kakoe
U3 HUX CJIEJIYET BbIOpaTh?

OTBeT NpOCT: ONpeIeNINTe YHCI0 TOYEK BETBICHI U TpHOaBbTe K He-
MY €AHHHILY. JTO HA3bIBACTCA UUKAOMAMUYECKOU CIONCHOCMbIO, TN
crnoacnocmuio no Maxkeiioy (McCabe). CiegosatesbHo, peKOMeHIAIHA
«BIOK He OJIKEH coflepkKaTh 00JIblie 4 TOYEK BETBJICHNA» PABHOIEHHA
PEKOMEHAIIIN «IIPe/IeIbHASA CIOKHOCTh Kojla 1o MaxkeitOy He 10/5KHA
NpPEeBBIIIATE 5». DTO YUCA0 ONpejiedeT MUHUMAJIbHOE KOJIHYECTBO Te-
CTOB, HEOOXOAHUMOE 151 0XBaTa OJI0Ka, B KOTOPOM KaK/bli MyTh HMeeT
4acTh, He BXO/AIYIO B ApyrHe myTu. Uto0sl npolte ObLIO TOHATH HAECKO
LUKIOMAaTHYeCKOIT CI0KHOCTH (c/1okHOCTH 10 MakkeiiGy), paceMOTpHM
650K Koa Oes Tovek BeTBIeHHA. COIIACHO ONpee/IeHHI0, €ro IHKJIO-
MaTH4ecKas CJI0KHOCTh paBHA eAMHUIlE (YHCJI0 TOYEeK BeTBJIEHUS TIIOC
equnuia). Ito nouatHo u jxtdblyj: 6aok 6e3 Touek BeTBIEHUA HMeeT
OJIMH TIYTh BBITIOJIHEHHS, H VI €T0 MPOBepKH NoTpebyeTcs, 1o KpaiiHeil
Mepe, OJIHH TeCT.

JLna nOTHOTBL KAPTHHBI OTMETHM, 4TO /171 GI0KOB KOJla ¢ OJAHOH TOY-
KO BBIXO/Ia IUKJIOMATHYeCKasd CJI0KHOCTD, WJIH CJIOKHOCTD 1o Makkeii-
Oy, paBHa YHCJIY TOYEK BeTBIeHus 1moc equnnia, Ho xak obetout aemno
¢ Gostee cIOKHBIME GJIOKAMH, COJEP/KALIHME HECKOJIBKO TOYEK BBIXO/A?
IIyets Bac aT0 He GECIIOKOUT, BayKHO TOJBKO OTPaHHUYEHHEe YHUCIa TOYEK
BETBJICHHS.

MWHUMAaNLHOE YUCO0 TECTOB, OXBATLIBAIOLLWX BCE HE3ABUCUMbIE NYTH
BbINONHEHWA, PABHO KONWYECTBY TOYEK BETBNEHWA NNKOC ednHKLA.

A remepb paccMOTpHM ciefyiomuii npumep. s gannoil crpanbl Me-
Toj1 getFlagColors Bo3BpalllaeT MpaBHIbHbIE 1[BeTa ee durara:

public List<Coleor> getFlagColors(Nationality nationality

List<Color> result;

switch (nationality) f{

case DUTCH:
result = Arrays.aslist(Color.RED, Color.WHITE, Color.BLUE);
break;

case GERMAN:
result = Arrays.aslist(Color.BLACK, Color.RED, Color.YELLOW);
break;
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case BELGIRN:

result = Arrays.aslist(Color.BLACK, Color.YELLOW, Color.RED);
break;

case FRENCH:
result = Arrays.aslist(Color.BLUE, Colcr.WHITE, Color.RED);
break;

case ITALIAN:
result = Arrays.aslist(Cclor.GREEN, Color.WHITE, Color.RED);

break;

case UNCLASSIFIED:

default:
result = Arrays.aslist(Color.GRAY);
break;

}

return result;

Omneparop switch B Tese MeTOaa J0JKeH 00padaThIBaTh Bee HepeyHc-
JIEHHBIE B HEM CTPaHbI 1 BO3BPAIATh IPaBUIIbHBIE I[BeTa ux (uiaros. [Ipn
NepeyrcaeHIH IIATH CTPaH, a Takyke Hepacllo3HAHHOH CTPaHbl 110 YMOJI-
YAHHIIO YHCJIO0 U30THPOBAHHBIX MyTeil (KOHTPOJIMPYEMBIX IIOTOKOB Yepes
BETBH) PaBHO HIECTH.

Ha mepsoiit Barman merton getFlagColors MoKeT TMOKasaTbCs BIOJHE
Ge300naHbIM. [{efiCTBHTENBHO, METO/ JIETKO YUTAETCS H BBITIOIHAETCS OKH-
naeMbiM oOpasoM. Tem He MeHee JUIS TECTHPOBAHHUS ATOTO METO/la HOTpe-
GYIOTCA MIECTh YHHKATBHBIX BAPHAHTOB TECTOB (10 OJIHOMY /IS KaykAoil
CTpaHBI U ellle OJIMH JUTA BapHaHTa 1o ymordanuio). Hanmcanue aBromarti-
3MPOBAHHBIX TECTOB JUIA MeTojia getFlagColors MOKeT BBIIJIAETh M3JIHII-
HIM, HO TIPE/ITIOJIOZKIM, YTO Pa3paboTInKy noTpeboBaIoch ¢pouHo 100aBUTE
B Metoj chuar JTrokcemGypra (ouens moxoskero Ha huar Hugepaanios):

case DUTCH:
result = Arrays.asList(Color.RED, Color.WHITE, Color.BLUE);

case LUXEMBOURGER:
result = Arrays.asList(Color.RED, Color.WHITE, Color.LIGHT BLUE);
break;

case GE

Bronbixax pazpaboTYHK CKOMUPOBAJ BBI30B KOHCTPYKTOpA JULS TOJI-
JaHJICKOTO hirara 11 I3MEHMJI B HeM TOCJIeTHHIH apTyMeHT, YKa3aB Hy KHBII
uset. K coxkanennio, paspaborynk mo3abeln 06 onepatope break, u Tereps
sguresin Hugeporangos yeuasr durar JliokcemOypra Ha cBoei ctpanuie!
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OTOT NpHMeEpP BBINVIJIMT HAJYMAHHBIM, HO U3 NMPAKTHKH HaM XOPOIIO
3HAKOMBI TIO00HBIE CITyYan, BhI3BAHHbIE CIOKHOCTBIO Kojia. Takue mpoc-
ThIE OIIMOKH ABJAIOTCS IPHYHHON MHOTHX «TPUBHATBHBIX» cO0EB, KOTO-
pBIe MOKHO JIETKO MPeIOTBPATHTD.

YTo6bl MOHATH, MOYEMY CIOKHBII KO/ BBI3BIBAET MPOGIEMBL IIPH 06-
CJIYSKHBAHWUH, BAKHO MOHUMATh, YTO KOJI, H3HAYATIBHO BIOJIHE TPSIMOJIH-
HEeHHBIH, KaKk MPaBUJIO, YCIOKHAETCA ¢ TedeHneM BpeMeHn. Pacemorpum
carelyIoIuil (hparMenT, Mo3anMCTBOBAHHBIH M3 pean3alliii cepsepa Jen-
kins. drot chparment copepirut 20 Betseil. [Ipencrasbre cebe nmporece us-
MEHEeHUS 1 TECTHPOBAHHA 3TOTO METO/Ia:

)l' **

¥ HOﬁyHHTb NoNe30BATENA IO EI0 MEEHTH@HKETpr MM CO3EaTh

* HOBOTOQ, ecii 3arpeboBaHo.
* fireturn
* CYmeCTEYOmMH W BHOEER COSHAHHHN MONB30BaTens. Mower Owrek {fcode null},

% ECTM HMCKOMEI NTONBE30BATENE HE CYIMECTBYET

*
L
private static User getOrCreate(String id, String fullName,
boolean create) |
String idkey = idStrategy().keyFor(id);

u {@Bcode create] mMeer sHauemme false.

byWameLock.readLock() .lock();

User u;
try |

u = byName.get (idkey);
} finally {

byNameLock.readLock() .unlock();
1
final File configFile = getConfigFileFor (id);
if (!configFile.isFile() && !configFile.getParentFile().isDirectory(}) {
/! DpoBepwTE, He MCHOME3YeTCE MM YCTAPEBNAA CTDYKTYDA
!/ © mHpopManuel o mome30BaTENe, M OOHOBMTE, ECHM 5TO
/! wmoxso chenars Besomaco.
File[] legacy = getlegacyConfigFilesFor (id);
if (legacy != null && legacy.length > 0} |
for (File legacyUserDir : legacy) {
final ¥mlFile legacyXml = new XmlFile (XSTREAM,
new File(legacyUserDir, "config.xml"));
try {
Object o = legacyXml.read();
if (o instanceof User) |
if (idStrategy().equals(id, legacyUserDir.getName())
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&6 !idStrategyl)
.filenameOf (legacyUserDir.getName () )
.equals (legacyUserDir.getName()}) {
if (!legacyUserDir
.renameTo (configFile.getParentFile())) |
LOGGER. log (Level .WARNING,
"Failed to migrate user reccrd " +
"from {0} to {1}",
new Object(] {legacyUserDir,
configFile.getParentFile() });
break;
1
} else {
LOGGER. log (FINE,
"Unexpected object loaded from {0}: {1}",
new Object|] {legacyUserDir, o});
1
} catch (IOException e) |
LOGGER. log (Level .FINE,
String.format(
"Exception trying to load user from {0}: {1}",
new Object|] {legacyUserDir, e.getMessage()}},
el

}

if (u == null && (create || configFile.exists()}) |
User tmp = new User(id, fullName);

User prev;
byNameLock.readLock() .lock();
try {
prev = byName.putIfAbsent (idkey, u = tmp);
} finally {

byNameLock.readLock() .unlock{);
1
if (prev != null) {
u = prev; // ecim s3HauehWe yKe eCTE B CIOBAPE, WCOONE30BATE EI0
if (LOGGER.isLoggable (Level FINE)
&& !fullWame.equals (prev.getFullName())) {
LOGGER. log (Level .FINE,
"mismatch on fullName (‘" + fullMame + "' ws, '"
+ prev.getFullName() + "'} for *" + id + "'",
new Throwable());
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L else
if (!id.equals(fullName) && !'configFile.exists()) {
[/ JENKEINS-16332: rakx kax mHorga fullName Mo®eT oKa3aThCa
/! HeBosMoxHO momyuuTe M3 1d, @ PasIMYHEN KO MOKET
{/ xpammTe Tomeko id, ME ZomwHE coxpamuTe fullName
try {
u.savel);
} catch (IOException x) |
LOGGER. log (Level .WARNING, null, x);

}

return u;

3.1. MoTusauus

OcHoBbIBasgch HA IPUMepaX, TPUBE/IEHHBIX B IPeIbIIYIIEM pasjiesie, MOK-
HO ¢(hOPMYJIMPOBATh /iBe PUYHMHEL, ONpeJeSIoniie BaKHOCTh HalHuca-
HUS IPOCTBIX OJIOKOB KO
O B mpocToM Gs0Ke Koja 1potie pazodpaThes, YeM B CA0KHOM, T10-
ATOMY €ro IpOIlle H3MEeHSTD;
O mpocteie GIOKH IPOIIE TECTHPOBATD.

MpocTbie GnoOKK Npowe U3MEHSTb

Bnokn xoma ¢ BBICOKOH CJIOKHOCTBIO TPYAHO IOHSATb, YTO HPHBOJANUT
K nmpobseMaM 1pu uX u3Menenuu. [lepselil mpuMep U3 mepBoro pasjiena
He CJUIIKOM CJIOKEH, HO 9TO 10Ka B HeM He 00padaThIBAeTCA, CKaKeM,
15 u 6osee crpan. Bropoii npimMep peannsyeT MHOKECTBO BAPHAHTOB T10-
HCKa U cO3/[aHus moib3oBaresieil. PazobpaTtbes B HeM Oy/eT TOBOJBHO
CJ103HO. JlnnTetbHOE BpeMst, He0OXOIMMOE JUIA IOCTHKEHIS ITOHUMAHI
KOJ1a, 3aTPY/IHAET BHeCeHNe U3MeHeHN .

MpocTbie Gnoku Koaa npowe TecTUpoBaThb

Beckoil npuunHoil mojjiepKaHus IPOCTOTH ABIAETCA YIPOIIeHHe X
tectuposarug. Eciii B 610Ke HMEIOTCS IeCTh BETBell, TOHafo0uTea Mu-
HHUMYM IIeCTh TECTOB JIs UX oxBaTa. Benomuum metop getFlagColors,
JUIST KOTOPOTO TPEOYIOTCS HIECTh TECTOB, [0 OHOMY LISl KaUK/I0H H3 CTpaH
U elle OJ{MH JIJI BAPUHAHTA [0 YMOJIYAHIIO, YTOOBI MPEJOTBPATHTE TPH-
BHAJIBHBIE OMINOKH, BBI3BAHHBIE PAbOTaMU 110 0GCTYKUBAHHIO.
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3.2. KaKk npumMeHsITb peKoMeHA3UNo

Kax yike yIOMHUHATOCEH B Ha4aJe IIaBbl, OJIOK KOJIA He JIOJIKEH COepKaTh
GoJIblIle YETBIPEX TOUEK BeTBIeHHA. TOUKaMU BeTBJIEHUA B Java ABJIAIOTCA
CJIe/IyIONHe ONePaTopbl H HHCTPYKILHH:

if;

case;

%

&b, | ;

while;

for;

catch.

Wrak, kak orpaHHYUTh KOJIMYECTBO TOUYEK BETBIEHUA? IJTOT BOIPOC
TIaBHBIM 00pPasoM OTHOCHTCA K HPABHILHOMY OIPEIeTeHHI0 TTPHYHH
BBICOKOIT CJIOKHOCTH Ko/1a. Bo MHOTHX c/Iy4asx cJI0:KHBI OI0K Kofa co-
CTOHT M3 HECKOJIBKUX OJIOKOB, @ €T0 CI0KHOCTD BBIMHCIIETCA KaK CYMMa
coskHocTetl ero yacreil. B Apyrux ciydasx c103KHOCTb BO3ZHMKAeT Kak
pesyJbTar BJIOKeHHOCTH onepaTopos if-then-else, 4To jgenaer Koj elie
GoJiee TPYIHO YHTAEMBIM € YBEJIHYEHHEM YPOBHs BiIoKeHHOCTH. Eme
OJ{HA IPHYHHA: HaJIH4e JJIMHHOM [eloYKH oltepaTopos 1f-then-else mmn
JUIMHHOTO ollepaTopa switch, kak, Hanpumep, Metoj getFlagColors.

Kaaptii 13 aTHX cIydaeB OTIHYAeTCS COOCTBEHHBIMU IPoOIeMaMu
u tpebyet orenbHoro perenns. [lepsoiii cayyail, xorga 610K Kofa co-
CTOUT M3 HECKOJIBKUX OJIOKOB, TPAKTHYECKN HE3aBUCHMBIX JIPYT OT JIPYTa,
ABJIAETCS XOPOITHM KaH/[H/IaTOM Ha OIITHMH3AIMIO C TTOMOLIBIO METO/1a M3~
BJIECUECHHS. DTOT CIOCOO AaHATOTHYEH METOY, omnicanHoMy B riase 2. Ho
KaK OBITb, KOT/Ia IMEEIITh J1eJ10 ¢ APYTHMH CTY4asMH BBICOKOI CIOKHOCTH?

(ONONONONONONT

Llenoykn ycnosuii

B niennouke oneparopos if-then-else pelieHne IPUHUMAETCS B KaJKIOM H3
VCIOBHBIX orepaTopoB. Hanbomee mpocTeiM cydaeM SIBJSAETCS TOT, B KO-
TOPOM VCJIOBHA ABJIAIOTCA B3aHMOHCKIOYAIOIINMI, TO €CTh KayKJ1oe U3
HUX IPUMEHHMO TOJBKO 1 KOHKPETHOH CHTyalnn. D10 0co0eHHO Xa-
pakTepHoO A7 oneparopa switch, kak B Metofe getFlagColors.

CyuiecTByeT MHOTO CroCOOOB YIPOLIEHUs 3TOTO BHIA CIOJKHOCTH,
1 BBIGOP pelIeHnst BO MHOTOM 3aBUCHT OT KOHKpeTHOH cutyauit. [Ipise-
JIeM /1Ba aJbTePHATHBHBIX CII0CO0A YMEHBIIEHHS CIOKHOCTH TSI METO/IA
GetFlagColors. IlepBolit ocHOBAH Ha J0GABIEHUN CTPYKTYPBI JaHHBIX Map,
orobpaatomeii crpansl B 00bekThl Flag. OH M03BOINT YMEHBIINTD CJI0K-
HOoCTb MeTofa getFlagColors ¢ 7 g0 2 mo Makkeii6y.
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private static Map<Nationality, List<Color>> FLAGS =
new HashMap<Nationality, List<Color>>{();

static {
FLAGS.put (DUTCH, Arrays.asList(Colcr.RED, Color.WHITE, Color.BLUE));
FLAGS.put (GERMAN, Arrays.asList(Color.BLACK, Color.RED, Color.YELLOW)});
FLAGS.put (BELGIAN, Arrays.aslist(Color.BLACK, Color.YELLOW, Color.RED));
FLAGS.put (FRENCH, Arrays.asList(Color.BLUE, Color.WHITE, Color.RED});
FLAGS.put (ITALIAN, Arrays.aslist(Cclor.GREEN, Color.WHITE, Color.RED});

]

public List<Color> getFlagColors(Nationality nationality) f{
List<Color> colors = FLAGS.get (nationality);
return colors != null ? colors : Arrays.aslist(Color.GRAY);

Bropoii, Gosee TpogBHHYTELT c110CO0 YMEHBIIEHH OCHOBBIBAETCA Ha
npuMeHeHnH mabaoHa pehakTOpHHra, KOTOPBIN OTAeAeT (PYHKIMOHATb-
HOCTb Pa3INYHBIX (DJIATOB € TOMOIIIBIO BBE/IEHHS Pa3HBIX KJIACCOB (hIaros.
ITO MOJKHO C/IeJIaTh € MOMOIIBIO MOJIENH 3aMeNbl YCA0BUL NOAUMOPPU3-
MOM, TO €CTh KasK/AbIi (hrar momyunT cobCTBeHHBIH KTace, peaTn3y ol
obuuit uarepdeiic. [omumopduas Mogens nosegerns B Java obecredn-
BaeT TaKy1o (PYHKIIMOHAIBHOCTD BO BPEMs BBIIIOJTHEHHS.

Haunem usmenenns ¢ onpejenenns obiero nnrepdeiica Flag:

public interface Flag |
List<Color> getColors{);
:

H Kjacca Cl'J.TIaI"DB AJIA PA3THYHBIX CTPaH, TAKHX KakK HI»II[epJIaHI[hI:

public class DutchFlag implements Flag {
public List<Color> getColors()
return Arrays.asList(Color.RED, Color.WHITE, Color.BLUE);

}

u Uramus:

public class ItalianFlag implements Flag {
public List<Color> getColors() {
return Arrays.asList(Color.GREEN, Color.WHITE, Color.RED);

Teneps MeTon getFlagColors cokpaTuics B pasMepax, I YMeHbIIILIACh
BO3MOJKHOCTD MOSBJIEHHS B HEM OIIHOOK:
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private static final Map<Nationality, Flag> FLAGS =
new HashMap<Nationality, Flag>{();

static {
FLAGS.put (DUTCH, new DutchFlag());
FLAGS.put (GERMAN, new GermanFlag());
FLAGS.put (BELGIAN, new BelgianFlag());
FLAGS.put (FRENCH, new FrenchFlag()):
FLAGS.put (ITALIAN, new ItalianFlag());
}

public List<Color> getFlagColors(Nationality nationality) f{
Flag flag = FLAGS.get (nationality);
flag = flag != null ? flag : new DefaultFlag();
return flag.getColors();

Taxas MOJIepHH3allNA KO/Ma NpeiaracTt naubosee FH6KyK}pERﬂH33-
JERGRION Hanpumep, oHa o0ecliednBaeT BO3MOKHOCTD pacliipeHus Hepap-
XHH KJaccoB ('!).J’lal"OB HOBBIMM THIIaMH @J’IaI‘OB U HX H30JHPOBAHHOTO
TeCTHPOBAHMSL. Hemgoctatok Takoro nojixoja 3akJI04aeTcs B HGOGXOI[}‘I-
MOCTH ﬂOﬁaBJ’[HTb onpejfe/eH:a K1accosB. Paspaﬁm"qm( J0JKeH cae1aTh
Bhlﬁﬂp MEKAY pacliiupAeMOCThIO M TaKOHUIHOCTBIO.

BnoxeHHOCTb

[Ipeanonokun, 4To GIOK COAEPIKUT TIYOOKO BIOKEHHBIE YCIOBHS, KaK
aTO MOKA3aHo B caeayioneM npimepe. [Tomyuus kopuesoil yzen GuHapHo-
TO JlepeBa 1 1eJ1oe 4icio, Metost CalculateDepth onpesenser, cogepkuT au
nepeso aTo yncsio. Metoz 1mbo Bo3BpaliaeT ypoBeHb IIyOHHBI HalleHHO-
TO YHcTa B fiepese, 160 Bo30yikaaeT uekmodenue TreeException:

public static int calculateDepth(BinaryTreeNode<Integer> t, int n)
int depth = 0;
if (t.getValue() == n) {
return depth;
} else {
if (n < t.getValue()) {
BinaryTreeNode<Integer> left = t.getLeft();
if (left == null) {
throw new TreeException{"Value not found in tree!");
b oelse |
return 1 + calculateDepth(left, n);
} else |
BinaryTreeNode<Integer> right = t.getRight();
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if (right == null) {

throw new TreeException("Value not found in tree!");
b oelse |

return 1 + calculateDepth(right, n);

JLis yaydieHus YnTaeMoCTH KOJIa MOKHO N30aBUThCA OT BIOKEHHOTO
VCJIOBHS, HACHTH(DUITHPOBAB KOHKPETHbIE CIYYal U BCTABUB OTIEPATOPSI
return. B repMunax pedakTopuHra aTo Ha3BIBAETCS 3AMEHOU BHONCENUNDLX
YCA0BULL zpanuunbiMu onepamopamu. B pesynbrate MONYYHTCS CIEAVIO-
LM METOJL:

public static int calculateDepth(BinaryTreeNode<Integer> t, int n}
int depth = 0;
if (t.getValue() == n)
return depth;
if (n < t.getValue() && t.getLeft() '= null}
return 1 + calculateDepth(t.getLeft(), n);
if (n > t.getValue() && t.getRight() != null)
return 1 + calculateDepth(t.getRight(), n);
throw new TreeException("Value not found in tree!");

bnok koja MOJIYHIHIICH Gouee MMOHATHBIM, HO €ro CJIOKHOCTD HEe YMEeHb-
muack. YTodst VMEHBIIUTE CJOKHOCTD, CIeYVEeT BbIACTINTD BJAOKEHHDIC
VCJIOBHA B OTJAe/IbHBIE METO/IbIL, HallpHMeEp:

public static int calculateDepth(BinaryTreeNode<Integer> t, int n}
int depth = 0;
if (t.getValue() == n)
return depth;
else
return traverseByValue(t, n);

}

private static int traverseByValue (BinaryTreeNode<Integer> t, int n) ({
BinaryTreeNode<Integer> childNode = getChildNede(t, n);
if (childNode == null) {
throw new TreeException("Value not found in tree!");
} else |
return 1 + calculateDepth(childNode, n);
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private static BinaryTreeNode<Integer> getChildNode |
BinaryTreeNode<Integer> t, int n) |
if {n < t.getValue())
return t.getleft();
} else {
return t.getRight();

CroxkzocTb Kojia ymenvumnacs. Mpl MOTydnIn aBa IMpenMyliecTsa:
MeTO/IBI cTaMK HoJee TOHATHBIMU 1 34 CUET H30JIALIA MPOLIe B TECTHPO-
BaHUM, TOCKOJIbKY TOSBHUJIACH BO3MOKHOCTh THCATh MOJAVJIbHBIE TECTHI
111 TPOBepKU (DYHKIIHUI 10 OT/eIbHOCTIL

3.3. Tunn4Hbie BO3parkeHUs1 NpOTUB
CO3A3HUS NPOCTLIX BAOKOB KOA3

ECTECTBEHHO, o Mepe yBeJimdyeHA 610K0B Koda OHH VCIOXKHAITCA.
Moo YTBEPKI4Th, 4HTO VBeJIHYeHHE CHA0KHOCTH HensbekKHO WIN YTO
VMEHbIICHHE CJOKHOCTH OJI0KOB KO/da He ITOMOMKeT VIYHIIHTh 061’,‘3’[}')1{}‘1-
BaeMOCTDb CHCTEMBI. O(’}cymm ATH BO3pa’KeHn:d.

BoapaxeHue: BbICOKasi C/NOXHOCTb HEen3bexHa

«Hawa npedmemnas obaacms HaACMOAbKO CLONCHA, UMO BbICOKAS CLONC-
Hocmy Koda neusoencas.

[Ipu pabore B crnoxuoil 06IACTH, TAKOH KaK ONTHMH3AINS JTOTHCTH-
YECKUX 3144, BU3YAIHU3AIIA B PeAbHOM BPeMeHH WK APYToil, Tpedyio-
el pealn3aluy CJIOKHOI TMPUKIAHONI JIOTUKH, eCTeCTBEHHO CUUTATS,
YTO CJAOKHOCTD MPEAMETHON 00IACTH BIUAET HA CIIOKHOCTD PEATTH3AIINHH,
U 3TOTO Hellb3da H30ekaTh.

Mpb1 BICTYyTIA€M IPOTHUB TAKOTO yTBepKaeHna. CI0KHOCTD MpeIMeT-
HOH 00JacTH He 03HAYAET CJAOKHOCTH TeXHudeckoi peanusannu. Ha
pa3paboTuynKa JOKHUTCI OTBETCTBEHHOCTD 34 TAKOE YIIPOIIEHHe 3a/aui,
KOTOPOe T03BOJINT HATTHCATD POCTOil KoJl. Jlake ecoin cucteMa B 11eJIoM
BBIITOJTHSIET CJIOXKHBbIE (DYHKIIMH, 3TO He 03HAYaeT, YTO HU3KOYPOBHE-
Bble GJIOKH KOJIa TOKe JOJIKHBI OBITH CA0KHBIMIL. B Tex cayuasax, korja
cucTeMa foKHA 06pabaThiBaTh MHOKECTBO YCJIOBHI U MCKIIOYEHUI
(HanpuMmep, KOHKpPeTHbIe TPeOOBAHUA 3aKOHOJATENBCTBA), OJHHM U3
pellleHuil MOJKeT CTATh Peaju3alis IMPOoCcTOro Mpolecca U MOJeJH Hc-
KJTIOYEeHHI.
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ﬂeﬁCTBHTE‘ﬂhHO, HeM CIIoKHee IpeiMeTHad 06.TIaCTh, TeM Hoblire ycHu-
Uil 1OJKeH NPHJIOKHTD paspaﬁomm{, 4TOODBI MOJIVIUTL TIPOCTOE TexX-
HHYEeCKoe pelieHue. Ho ato Boamoskio! MbI BHIEIH MHOTO XOpoIo 00-
CAVKHBAEMbIX CUCTEM, PEHIAIOIIHY CTIOKHBIE 61’13H€C—33}13‘-IH, 1 VBEPEHDI,
HTO PEeHINUTD CJOMKHYIO 3a/1a4y 1 obecrieynTs ee O6CJI}’)KI’IB8€MOCTIJ MOKHO
TOJIBKO 9epe3 Hl)OCTOfI KO,

BospaxeHue: pasgenieHne MeTO40B HEe yMEeHbLuaeT
CNIOXHOCTH

«3amena odiozo memoda, ¢ yposnem cioxcrnocmu 15 no Maxkeii6y, mpems,
C Ypoeiem croxciocmu 5, oanavaem, umo obuas ciovcnocms no Maxeiioy
no-npesxcruemy pasna 15 (u ocmaromes me sce 15 semsetl evtnonnenus). 1o
ECMb MO HUUEZO e MeHAem».

Koneuno, pasjieneHyie METOJOB He YMEHBIIAET OGIIYIO CIOKHOCTD CH-
creMbl 1o Maxkeitoy. Ho ¢ Toukn spenus yaobersa o6eIyRUBaHHSA 3TO
JaeT AONOMHUTEIbHbIE HMPEeUMYIIeCTBA: MIPOCTOTY TeCTHMPOBAHUA U 110-
HuMmanug koja. M, kak yike yIoMHHANIOCh, JOTOJHUTEIbHbIE MOYIbHbIE
TECTHI YIIPOIAIOT BhIABIEHIE IPUYHH OMIHOOK.

PasmMellainTe koa B NPOCTbIX Bnokax (coaepxallumx He Bonee YyeTblpex
TOYeK BETBNEHWS) C TLATeNbHO NoA06paHHBIMY UMEHaMM, ONMChIBAIO-
LMK NX HA3HaYeHKe U 0COBEHHOCTH.

3.4. AoOnNoANHUTEeAbHbIe CBeAeHUS!

[puemsr pedpakTopunra st pazjenednsa GJOKOB KOAa ObLIH OTHCAHBI
B I71aBe 2.

Kak B SIG ycTaHaBnuBaeTcs peiTUHI CNOXHOCTHU

CnoxHocTe (no Makkeiiby) 6nokoe kopa (METOLOB M KOHCTPYKTOPOB
B si3blke Java) ABAAeTCS O4HUM M3 BOoCbMM kputepues SIG/TUVIT oueH-
KW CUCTEMHbIX CBOWCTB ANA OOCTUXEHWUS YBEPEHHOI 0BcnyxXmnBaeMocT
npoaykra. Yrobul onpenennTe PEATUHI CNOXHOCTK, BCe 6N10KM Kofa B cu-
cTeMe pacnpefensioTcs No YeTblpem kateropusm pucka. B 1aén. 3.1 ne-
peyncneHsl YeTblpe KaTeropun puckos B Bepcun 2015 kputepures oLeHKn
SIG/TUVIT.

Kputepun (cTpokn) B Tabn. 3.1 UMEIOT KOHBIOHKTUBHBIA xapakTtep: 6a3a
Koda A0MXHa COOTBETCTBOBATb BCEM YeTbipem M3 HuX. Hanpumep, ecnn
1,5% BCex CTPOK KOfa HAaXoAUTCH B METOAAX CO CNOXKHOCTbLIO N0 Makkeii-
6y Bonee 25, Takoi cMCTEME €LLEe MOXHO NPUCBONTL 4 3Be3abl. HO B 9TOM
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cny4ae He 6onee 10,0% - 1,5% = 8,5% BCcex CTPOK MOXET HaX0AUTbLCA
B METOZax CO CNOXHOCTLIO no Makkeiby ot 10 no 25.

Tabnuuya 3.1 < MuHuUMansHsie rpaHnuLbl 4J18 CUCTEeMbI
C peiiTUHroM B 4 38e34bl M0 CAO0XHOCTHU 6/10KOB
xona (sepcus 2015 kputepues ouyerku SIG /TUVIT)

CnoxHocTb 6noKoB JAonycTUMblii NpoueHT 6NoKoB
no Makkeiiby... B 4-3Be3HON cucTeme

.. Bbllwe 25 1,5%

.. Bbiwe 10 10,0%

..Bbllwe 5 25,2%

..He Bonee 5 74,8%

Ha puc. 3.2 nzobpaxeHbl npumMmepsl Npodunein kayecTsa TPex CUCTeM:

® cnesa — Auarpamma Ansi CUCTEMbl C OTKPbITbIM WCXOAHbIM KOOOM,
B laHHOM cny4yae Jenkins;

® B LUEHTpe — Anarpamma anst aHOHUMHON CUCTEMBbI, UCNONb3YEMOA KOM-
naHuei SIG B kayecTse aTanoHa 4-38e3aH0N CUCTEMbI;

® cnpasa — guarpamma, oTobpaxaloLlas rpaHuyHble TOYKU XapakTepuc-
TUK NS AOCTUXKEHWS KAYecTsa, OUeHMBaeMOoro B 4 3ge3bl.

MNpodguns kKavecTsa MNpodmne kavecTsa MpaHu4HBIA Npodvunt KavecTsa
Mo CNoXHOCTH BNokoB Koga no cnoXHocTH BNoKoe kKoga Mo CAOMHOCTH GNOKOB Koga
cucTembl Jenkins AHOHWMHOW CHCTEMbI * * % 3 i CHCTEMBI * % #* *
i
1% =18 =13 s L]

w10 &30 &0
Wi LItE] LItE]

s (F (3

Puc. 3.2 < Tpw npoduna ka4ecTsa no cnoxHocTn 6n1okoB koaa
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He nosTOpSiiTe oaAvH
N TOT YKe KoA

[TepBoe MecTo Cpe/ii HeIOCTATKOB
3aHUMaeT AyOIHpOBaHIEe KOJIA.
Kenm Bex (Kent Beck)

u Mapmun @ayrep (Martin Fowler),
znaea <Bad Smells in Code»!

PekomeHpauns:

* He aybnupyiite koA,

* NULLIMTE MHOMOKPaTHO UCNOJIb3yeMblil, 06006LeHHBI Koa u/unu
Ebi3bIBAWTE CYLUECTBYIOWMUE METOObI;

® 3TO YNy4WWUT 0BCNYXMBAEMOCTb, NOCKOALKY Npu aybnupoBaHuu
KOAa UCnpaenaTh oLMBKN NpuaeTca B HECKONBKUX MecTax, 370
HEea(pHEKTMBHO W YPEBATO HOBbLIMK OLIMBKaAMMU.

KomnupoBanue cyiiecTBYIONIETo KO/ia BBITSAANT 3aMaHYHBBIM PellleHHEM.
3aueM IIIcaTh YTO-TO 3aHOBO, KOT/Ia 3TO yaKe cyilecTByeT? Ho festo B ToM,
9TO KOMIPOBAHUE KOJA TPUBOANT K IVOIHPOBAHUIO, A TyOIHPOBAHIE BbI-
3bIBaeT 1podseMsl. COrIacHo IUTAaTe BBIIIE, CYIIECTBYET JaKe MHEHHE,
4TO yGIHPOBaHKe KOIA ABIAETCA caMoil IIaBHOI pobaeMoil, cHIKa0-
11eil Ka4ecTBO MPOrPaAMMHOTO 00eCIeYeHNA.

PaccMoTpuM cHeTeMy VIpaBieHHs GaHKOBCKUMH cuetamu. B aToil
CHCTEMe JICHEKHDIE TePEBOJIbI MEKY CUETAMH IMPEICTABIAIT OOBEKTHI
knacca Transfer (3nech He mokasan). bank npuMenseT NpoBepKy CUETOB,
npeocTapiageMyo kiaccoM CheckingAccount:

@aynep M., Bex K., Epanm /D, Potepme JI., Andaiix V. Pepakropuur: yiya-
menne cyuectyionero koga. CII6.: Cumsoa-Ilmoc, 2009. ISBN: 5-93286-
045-6. — Hpum. ped.
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public class Checkinglccount {
private int transferLimit = 100;

public Transfer makeTransfer(String counterAccount, Money amount)
throws BusinessException {
// 1. llpoBepxa NpeEBEHHUS JIMMKTA:
if (amount.greaterThan(this.transferLimit}) {
throw new BusinessException(“Limit exceeded!”);
1
// 2. lposepxa 9-3HauHOrO HoMepa GaHKCBCKODD CYETa HA KPaTHOCTE 11:
int sum = 0;
for (int i = 0; 1 < counterAccount.length(); i+t)
sum = sum + (9-i) * Character.getNumericValue (
counterdccount, chardt (i) ;
1
if (sum % 11 == 0) |
/! 3. Howmck xoHTpCcYeTa ¥ Co3ZanMe o0OBEKTa NEPEeBOHa!l
CheckinghAccount acct = Accounts.findAcctByNumber (counterAccount) ;
Transfer result = new Transfer(this, acct, amount);
return result;
} else |
throw new BusinessException("Invalid account number!");

[Tonyuns HOoMep cyeTa, KyJa NMepeBOAATCS JeHbIH (B BHE CTPOKH),
Mmetoj MakeTransfer cozmaer o6bext Transfer. On cHavyaza OpoBepseT, He
NIPEeBBIIAET JIH CYMMa IIepeBo/Ia YCTaHOBIEHHOTO JTMMUTA. B aToM npume-
pe JIIMHUT VKa3bIBaeTCs SABHO. 3aTeM IPOBEPSET, COOTBETCTBYET JIH HOMEP
cueTa MoJydaTesss KOHTPOJIBbHOH cyMMe (TOPAA0K TIPOBEPKU KOHTPOJIb-
HOI CYMMBI oIHcal Bo Bpe3ke «[IpoBepka KOHTPOJIBLHOIT CyMMBI HOMEPOB
HGaHKOBCKUX cueToB Ha KpatHocTh 115). [locse atoro ussnekaercsa o6b-
€KT, TPEJICTABIAIONINI CUeT TIoJydaTess, H CO3/[aeTcs M BO3BPAIlAeTCs
00bekT Transfer.

Teneps npeanonos kM, 4T0 GaHK BBET HOBBIH BHJ C4eTOB — cOepera-
TeabHble cyeTa. s cHeperaTenbHBIX CUETOB CYMMa MEPEBOJIa HE Orpa-
HUYMBAETCH, HO JEHbIH ¢ HMX MOJKHO NEPEBECTH TOJBKO Ha OJUH KOH-
KpeTHbIi ((puKkcHpoBaHHBLI) pacyeTHbIH cueT. Vesa B ToM, 4To Biajgesern
CueTa TOJIBKO OJIHH Pa3 BRIOMpPaeT KOHKPETHBII PacYeTHBII CYeT /U5 TpU-
COEIMHEHIS €T0 K cOeperaTebHOMY CUETY.

Heo6x0a1M0 Onpeie/InTh KIace, MpeicTaBIA0IHIi HOBBIH BIJ cUeTa.
[Ipeanonoxum, 4To U1 TOTO MBI IIPOCTO CKOMMPOBAIN 1 TIePeHMeHOBa-
JIH CYIIECTBYIOIIMIT KTacc, HEMHOTO MO/IIPABHB €r0 Pean3aliiio:
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public class SavingsAccount |
Checkinghccount registeredCounterdccount;

public Transfer makeTransfer(String counterAccount, Money amount)
throws BusinessException |
// 1. Nlpoeepka 9-3HauHOTO HOMepa OaHKOBCKOTO CYeTa Ha KPaTHOCT: 1l:
int sum = 0; @
for (int i = 0; i < counterhccount.length(); i++) {
sum = sum + (9 - i) * Character.getNumericValue (
counterhccount.chardt (i));
!
if (sum % 11 == 0} |
/{ 2. Tlouck KOHTpCYETa M CO3IaHMe ODBEeKTa Nepesoma:
CheckingAccount acct = Accounts.findAcctByNumber (counterAccount) ;
Transfer result = new Transfer(this, acct, amount); @
// 3.MpoBepra XOHTPCUETA Ha
/! COCTEETCTEME 3apETMCTPMPOE3HHOMY !
if (result.getCounterAccount().equals(this.
registeredCountericcount))

return result;
} else |
LTl

Counter-account not
registered!");

throw new BusinessException(

} else |
throw new BusinessException("Invalid account number!!");

t

© Hauamno MOBTOPAWHIETOCA KOJA.
e Konerg TOBTOPAIOHIETOCA KOJA.

006a Kkacca HAXOAATCS B 0IHOIT Oaze Koja. CKOIMPOBAB CYIIECTBYIO-
muil kmace, Mbl gobasuan ayoaupyomuil koa. B Hactoammit MoMenT
HMEIOTCS IBa COBEPIIEHHO OJMHAKOBBIX (bparMeHTa Kojia (1o BOCEMb
ctpok). Takue hparMeHTEl HASBIBAIOTCS KIOHAMU, WIN JyouKamamu.

Teneps MpPeIONIOKIM, HTO B PeaJl3allii IPOBEPKH Ha KpaTHOCTD 11
(B ukte for, BRIMOMHAIOIIEM ITepebOp CHMBOJIOB B CTpOKe counterkecount)
00OHApY/KIIACh OMHOKA. DTy OMUOKY MPHAETCA UCTIPABUTL B 000X J1y-
Gmukarax. Takasg pononHuTebHasA pabora cHmkaeT ahheKTHBHOCTD 06-
cayxuBaaus. Kpome Toro, eciin ucnpasieriie OyAeT BBIIOJHEHO TOABKO
B OJHOM U3 AYOIMKATOB, MOCKOIBKY O IPYTOM HPOCTO 3a0bLIH, OMIHOKa
OyIeT nenpasieHa UMb HAOJIOBHHY.
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E He nopnasaiTecb UCKYLLEHWIO BbIUIPbILLA BPEMEHW OT KONMPOBaHWs
v BcTaBkM Koaa. lNpu kaxaoi nocneayioulein KOppekTMpoBKe Bam no-
TpebyeTcs npocMmaTpueaTh BCe oy6nukathbl.

HporpammupnBaHHe JOJKHO OCHOBBIBATHCA Ha IMOMCKE 061&:&!1 petie-
HUI KOHKPEMUbIX aaday. Bonee 06].LEPIM penieneM ABJAACTCH IMOBTOPHOE
HCIIOJb30BaHHE (I'IyTE‘M BIJISDBE!) CYHIECTBYIOMIETO YHHUBEPCAJILHOTIO METO-
Ada I NIpuaaHie CYHIeCTBYIOIEMY MeTOLY Housbiel YHHUBEPCAJIbHOCTH.

Buabl ayonupoBaHus

ox dybauxamamu, nan KAoHAMU, TTOHUMAIOTCS WIEHTHYHBIE (DparMeH-
Thbl KOJIa JIJIMHOIT He MeHee IIecTH cTpok. B 5To 4mesio He BXOJAT IMycThble
CTPOKH U KOMMEHTAPUI B COOTBETCTBHH C OIIpefleJIeHUeM «CTPOK Koja»
(B rmase 1). To ecTb 4TOGBI CTPOKM PacCMATPUBATHCH KaK AYOJIHKATEL,
OHH JIOJIKHBL OBITH Co8eputeno OMHAKOBBIMU, Takie KJIOHBI HA3bIBAIOTCS
Kaonamu nepsozo euda. He mMeeT 3Ha4eHUs, T/le HAXOAATCS TYOIMKATHL
JIBa KJI0HA MOTYT paclioyiaratbCs B OJHOM METO/IE, B PA3IMYHBIX METOJAX
OJIHOTO KJIacca WIN B PA3JIMYHBIX METO/IAX PasHbIX KIAaccOB B OJIHOII Haze
xoja. Kionsr MoryT nepecekars rpanuisl Metona. Hanpuwmep, ecin B Gase
KOJla IBaK/Ibl BCTPeuaeTcsl MPUBe/IeHHbII HIKe (DparMenT, OH CYUTaeTCs
OJIHHM KJIOHOM U3 1IIECTH CTPOK KOJ[a, a He IBYMS KJIOHAMH H3 TPeX CTPOK:

public void setGivenName (String givenName) |
this.givenName = givenName;

]

public void setFamilyName (String familyName) {
this.familyName = familyName;

Crenyiongie IBa METO/Ia He CYUTAIOTCS AyOIHKATAMH, JasKe TIPUTOM,
4TO OTJIMYAIOTCS TOJbKO JUTEPATbHBIMM 3HAUCHHAMH H IMeHAMH UJeH-
TH(UKATOPOB!

public void setPageWidthInInches (float newWidth) {
float cmPerInch = 2.54;
this.pageWidthInCm = newWidth * cmPerInch;
!/ M eme HeCKOTEKO CTPOK.

]

public void setPageWidthInPoints (float newWidth) {
float cmPerPoint = 0,0352777;
this.pageWidthInCm = newWidth * cmPerPica;
/! M eme Hecxomexo CTpox (Takmx ®e, kKak B setPageWidthInInches).
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[Ba pparmenta Koja, KOTOPBIE CHHTAKCHYECKU OJIMHAKOBLI (B OTJIMYHE
OT TEKCTYAJIbHOIH O/IHHAKOBOCTH), HA3BIBAIOTCH KJIOHAMH BTOPOTO BHJA.
KitoHsl BToporo BHa OTJIHYAIOTCS JPYT OT JAPYra TOJBKO Mpodesami,
KOMMEHTApUAMH, HMEHAMH WIeHTH(HKATOPOB M 3HAYECHHUAMH JINTEpa-
s0B. JI1060# KIOH MEPBOTO BHAA OJHOBPEMEHHO ABJISETCS KIOHOM BTO-
pOTO B4, HO HEKOTOPBIE KJIOHBI BTOPOTO BHUJA HE ABAAIOTCA KJIOHAMHI
nepBoro Buga. Metoast setPageWidthInInches u setPageWidthInPoints aB-
JIAIOTCS KJIOHAMU BTOPOTO BUJIA, HO He KJIOHAMHU IIEPBOTO BH/A.
Pexomenjaius, npejcTaBiIeHHas B 3TOU rJaBe, KacaeTcs TOJbKO KO-
HOB IIEPBOTO BH/IA, 1 HA 3TO €CTh JBE IIPUYNHBL
O  06cayKIBAEMOCTD YIYUIIAETCA B OCHOBHOM TIPH YIAJIEHUH KJIOHOB
TIePBOTO BU/IA;

O KJIOHBI IEPBOTO BH/IA Jierde 0OHAPYKUTH U PACTIO3HATE (KAK Yes0-
BEKY, TAK M KOMIIBIOTEPY, MMOCKOJIBKY BBISIBJIEHIE KJIOHOB BTOPOTO
Bijia notpebyeT GoJiee MOJHOTO AHAIN3A).

[Ipesen B miecTsb CTPOK KO/IA MOKET ITOKA3ATHCA HECKOJIBKO IPOU3BOJIb-
HBIM, MOCKOJIbKY B IPVTUX KHHTaX W CPeJCTBAX aHAIN3a HCIIOJIb3YIOTCA
apyrue 3Hadenus. COTTacHO HALIEMY OIBITY MPeJes B MIeCTh CTPOK obec-
MeYNBAET MPABUIBHBII (GATAHC MEN/Y BBIABJCHUEM CJIUIIKOM OOJIBIIO-
T0 M CIAMIIKOM MaJIoro KojudecTsBa kjaoHoB. Hanpumep, metos toString
MOJKET 3aHMMAaTh Ha TPU-YETBIPe CTPOKH, U 3TH CTPOKH MOTYT HPHCYT-
CTBOBATH BO MHOTUX TPEJAMETHBIX 00BeKTax. Takue KJIOHBI MOXKHO HI-
HOPHMPOBATh, IOCKOJBKY OHH He ABJAIOTCS TeM, UTO MbI UIEM, & UMEHHO
rpeHaMepeHHbIM KOMHPoOBaHHeM (PYHKITHOHATBHBIX BO3MOKHOCTEIH.

4.1. MoTtunsauus

YrobObl IOHATH NpeHUMYIIeCTBA KO/la ¢ MUHHMYMOM I[y()HI/II{ElTOB, MBI 00-
CYAHUM BJIHAHNE ﬂyﬁf[HpOBaHHH Ha 06C-..‘IyH{I/IBaEMOCTh CHCTEMBIL.

Koa ¢ py6nukatamm cnoxHee aHanvMsvpoBaTh

O6uapysus mpoOiemy, Bbl HABEPHIKA 3aX0TUTe ee ucpasuTs. Ho s
ATOTO MOTPeOYETCs OMPEIeIUTh €€ MECTOHAXOK/IeH e, BhI3biBas cymiect-
BYIOILIMIT METO/I, BBI JIETKO CMOJKeTe HAalTH ero ucxoausblii koa. Ho ecim
KOl OBLI TIPeskie CKOMMPOBAH KyAa-To ele, IpobieMa MOKET OKa3aThes
coBceM B ipyrom mecte. Y eitHeTBeHHBIH criocod y3HATE 00 aTOM — HC-
MOJb30BaTh HHCTPYMEHT 0OHapykeHus KJIOHOB. OIHUM U3 TaKUX HH-
cTpyMeHTOB aBgeTcss CPD, BXOAINIT B KOMILTEKT CPe/ICTB aHATIH3a HC-
xoanoro koga PMD (https://pmd.github.io/). Unctpyment CPD moxHO
zanyctuth us cpesbt Eclipse wan Maven.
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E dyHpameHTanbHas npobnema aybnvpoBaHns 3aknioyaeTcs B TOM, 4TO
HEN3BEeCTHO, CYLLEeCTBYET N1 eLle OHa KONnnsa aHanu3npyemoro Koaa,
CKONbKO eLe TaKnx KONnin UMeeTca 1 rae OHW PacnosoXeHbl.

B ayOonupoBaHHbIA KO CNOXHO BHOCUTb U3MEHEHUs

Jlioboit kox mMoxker cofepkath ommbku. Ho ecn ommbka coepRuTces
B ayGaupyeMoM Koje, oHa Oy/eT MOBTOpeHa HecKoabKo pas. [Toatomy
UCIIPABIAATE AyOJMPOBAHHBIN KO TOPA3/I0 Cl0XKHee, HOO UCIPABICHUS
HIPUIETCSA MOBTOPUTH HECKOJIBKO pa3. ITO B MEPBYIO oYepeils Tpebyer
TOYHOTO MOHUMAHNSA, KaKHe HCIIPABICHUS CJELYeT CIeIaTh U B Iy0InKa-
tax! IMenHO n10aTOMY y6/HpOBaHNe ABIAETCS THIIMYHBIM HCTOYHIKOM
TAK HA3BIBAEMBIX PEZPeCCUBHbIX 0WUBO0K, TIPUBO/IANINX K TOMY, YTO KOJ,
HOPMAJIBLHO PaboTAIONIHIl 10 OMPeeJCeHHOTO MOMEHTA, BJPYT BHE3AITHO
nepecrtaet pabotaTs (MOCKOIBKY ay6mukat ObLT 3a0bIT).

Ta ke npobrema kacaetest 00bHBIX H3MeHeHHil. Econ kog ny6mupyer-
s, U3MEHEHHsT TOTPeOyeTCs BHECTH B HECKOJIBKO MECT, 2 HATHYHE H0JIb-
woro yucsaa JAy0aHKaToB MpeBpalaeT BHECEHHe H3MEHEHHIT B MPoIece
C HENPe/ICKAa3YEMBIM Pe3y IbTaTOM.

4.2. KaKk NpUMeHsITb pekKoMeHAaUUIo

YUtobel u3bexars OMmMUOOK, CBA3ZAHHBIX ¢ AyOJHPOBAHHEM, HHUKOTAA He
HUCIIOJB3YVHTE KO/ MOBTOPHO MOCPEAICTBOM KOIMPOBAHHA U BCTABKH CY-
nrecTByOIUX (hparmenTos. Jlydine noMecTUTe €ro B OTIAENbHBIH METOJ,
qTo0BI P HEOOXOANMOCTH €r0 MOKHO OBLIO BBI3BATH B APYTOM MECTE.
Bot nouemy paccMOTpeHHBIH B IpeABIAYIINUX [JIaBaX MEeTO]l U3BJIe4eHH
Kozia ABisieTcst paboueil JTOMaaKol, KOTopasd pelaeT Takke mpodbaeMy
aybanpoBaHms.

B mpumepe, npuBefieHHOM B HAYajie TJIABBI, UMEETCS AYOIUPYIONHil
KOJI, IPOBEPSAIONIHIT KOHTPOJIBHYIO CYMMY, KOTOPBLH SABJISAETCS OYeBH/[-
HBIM KaHHaTOM Ha ussjedenue. /s yerpanenus JyOIupoBaHusa METO-
JIOM U3BJIe4eHus yOauKatT (WIH ero YacTh) BBIJIEISETCHS B HOBBIH METO/I,
KOTOPBIIT 3aTeM BBI3BIBAETCS B HYKHBIX MECTax.

B raase 2 n3BiredyeHHBII METO/ CTAT JOKATBHBIM MeTo0M Kiacca. Ho
ATO He cpaboTaet, ecau AYOIUKATBL HAXOAATCH B PA3HBIX KIAaccax, Kak,
Hanpumep, B knaccax Checkinghccount m SavingsRecount. [lna pemenus
JAAHHOI 1IpoOJIEeMbI MOKHO CO3/1aTh CJVIKeOHBIH KIACC U MOMECTHTD H3-
BJIeKaeMblil MeTo/I B Hero. B aToMm nnpumMepe vy Hac yiKe ecTh COOTBETCTBYIO-
il kaace (Accounts), Kya MOKHO Z00aBUTH HOBBII CTATHYECKHIT METOJ
IsValid:
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public static boolean isValid(String number) {
int sum = O;
for (int 1 = 0; 1 < number.length(); i++]) {
sum = sum + (9 - i) * Character.getNumericValue (number.chardt(i));
1

return sum % 11 == 0;

ITOT METOJ] BBI3BIBAETCS B MeToie Checkinghccount:

public class Checkinghccount |
private int transferLimit = 100;

public Transfer makeTransfer (String counterlccount, Money amount)
throws BusinessException {
// 1. NpOBEpKa NPEEEEHUA JIMMHTA:
if (amount.greaterThan(this.transferLimit}) {
throw new BusinessException("Limit exceeded!");

if (Accounts.isValid(counterAccount)) { @
[ 2. Tlouck xoHTpCueTa M Co3OaEME ODREKTA Nepesoma:
CheckinghAccount acct = Accounts.findAcctByNumber (counterAccount);
Transfer result = new Transfer(this, acct, amount); @
return result;

} else |

throw new BusinessException("Invalid account number!");

t

© Hauano KOpOTKOTO KJIOHA (TPH CTPOKH).
@ Komell KOpOTKOTO KJoHa (TPU CTPOKH).

U B knacce SavingsAccount:

public class SavingshAccount |

L

Checkinghccount registeredCounterAccount;

public Transfer makeTransfer(String counterAccount, Money amount)

throws BusinessException |

// 1. Assuming result is 9-digit bank account number,

// validate with 11-test:

if (Accounts.isValid(counterhAccount)) { @
/1 2. Houck roHTpCYeTa M Co3Fanue OOBEXTa NEPEECHa!
CheckingAccount acct = Accounts.findAcctByNumber (counterAccount);
Transfer result = new Transfer(this, acct, amount); @
if (result.getCounterAccount().equals(this.
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registeredCounterAccount)

return result;
b else |
throw new BusinessException("Counter-account not
registered!");

} else |
throw new BusinessException("Invalid account number!!");

t

© Hauano KOpOTKOTO KIOHA (TPH CTPOKH).
@ Komell KOPOTKOTO KJIOHA (TPH CTPOKH).

3ajiaua pelleHa: COTJAcHO ONpee/IeHHI0 AYOINKATOB B Havyase aToll
TJIABBI, KJIIOHBI HCYe3/H (TaK Kak MOBTOPAIONMICA (hparMeHT cojlepKuT
MeHee 1ecTH cTpok). Ho octamics ciepyionie BOIpocsr:
O mecMOTpP4 Ha TO YTO KJIOHBI HCHE3JIH, B IBYX KJaccax BCe ellle HMe-
eTcs OBTOpsAeMast JTOTHKE;
O usBieveHHBI (hparMeHT MOTPeGOBATOCH HOMECTHTD B TPETHI KITace
TOJIBKO IOTOMY, 4TO B A3bIKe Java 10601 MeTO/ 10JIKeH ITPHHALIe-
#KaTh kiaccy. Kmace, kya qo6asien n3Bae4eHHBIH METO, PUCKYET
IPEBPATHTHCA B COOPHYIO COJIAHKY U3 He CBA3AHHBIX MEK/Y COOOI
meto108. Cosflanne 60abwi0z0 K1acca ie Cyaum Huuezo Xopowezo
U BEJET K CO3/aHHI0 mechvlx cessel. Hannane GOIBIINX KIaccoB
HEJKeJaTeIbHO, IIOCKOJIbKY 3TO CHTHAIM3UPYET O HAJTMYHU Psjia He
CBA3AHHBIX MKy coboil dyHKIuil. A 9T0, KaK MPaBUIIO, TPUBO-
ANT K 00pa30BaHMIO TECHBIX CBA3eH, TPeOYIOIIX 3HAHU JleTaneil
peasusanny OOJIBIIOro K1acca /Ui B3anMoeiictsus ¢ num. (Bomee
noipo6Ho 3Ta npobaeMa obeyxkaerca B riiase 6.)
PaccMaTpuBaeMblil B careiyioneM pasjiese 1npueM pedakTopHHTa 10-
MOTA€eT PEelINTh 9TH ITPOOITIEMBL

U3BneyeHue cynepknacca

B npeapiaynmx pparMenTax Ko/a COCYIUIECTBYIOT IBa OT/IE/BHBIX KJacca
JUIST pacueTHOTO U cOeperateabHOro c4eToB. OHH (PYHKIIHOHATIBHO CBs-
3aHBI MeKIY co0oil. OJHAKO OHI HUKAK He CBSA3aHBI B A3bIKe Java (370
BCETO JIMIIb JIBA PA3HBIX KJIacca, HAC/AeIyIONX ob1uil Knace java, lang.
Object). Oba nmeoT o6IYIO (PYHKITHOHATBHOCTh (IPOBEPKA KOHTPOJIh-
HOII CYMMBI), KOTOpasi CTAHOBUTCS JAYyOJHKATOM IIPH CO3IAHUM KJacca
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CheckingBccount SavingsAccount myTeM KOMHPOBaHMS U BCTaBKH (C IIO-
CIEYIONINM H3MeHeHneM ). MOKHO CKasaThb, YTO PACYETHBIH CUET — 3TO
oco0btit Buj1 (06001eHHOT0) HAHKOBCKOTO CYeTa, Kak U cOeperatebHbIi,
KOTOPBIH TakKe ABJsgeTcs 0co0bIM BUIOM (00001IeHHOT0) GaHKOBCKOTO
cueta. SI3pik Java (Kak u apyrue 00BbeKTHO-OPHEHTHPOBAHHbBIE A3BIKI)
HMeeT BO3MOKHOCTD NPEICTABIATh CBA3h MEKIY YeM-TO 0000IEHHDBIM
U 4eM-TO H0JIee KOHKPETHBIM ¢ MTOMOIIbIO HACJIE/[OBAHIS KJIACCOB.

Meton ussneuenus cynepkiacca NCToIb3yeT 3Ty 0COOEHHOCTh, H3BIIe-
Kas pparMeHT CTPOK KOJa He IPOCTO B METO/L, & B HOBBIII KJIace, KOTOPBII
CTAHOBHTCA CYIEPKIACCOM OPHIMHATIBHOTO Kiacca. To ecTh cyTh npuMe-
HEHH 3TOTO MeTO/IA 3aKJII0YAeTCs B CO3IaHIN HOBOTO KiIacca Account:

public class Account f{
public Transfer makeTransfer (String counterlccount, Money amount)
throws BusinessException {
// 1. Nposepxa 9-3HauHOro HOMepa OaHKOBCKOTO CYeTa HAa KparHocTs 11:
int sum = 0; @
for (int i = 0; 1 < counterAccount.length(); itt)
sum = sum + (9 - i) * Character.
getNumericValue (counterAccount.chardt(i));
!
if (sum % 11 == 0} |
/1 2. Mowuck xoHTpCcueTa ¥ Co3gamue o0BeKTa NepeBofa’
CheckinghAccount acct = Accounts.findAcctByNumber (counterdccount);
Transfer result = new Transfer(this, acct, amount); @
return result;
} else |
throw new BusinessException(“Invalid account number!”);

]

© Hauano H3BIeYeHHOTO KO/a.
(2] Konen uspieueHHOTO KOJTA.

Hoserit cynepknace Eecount cOLep:KHT OOLIVIO JIOTHKY ABYX 0COOBIX
BH/10B c4eToB. Teneps ciienyeT npeBpaTHTh Kiaacesl Checkinghceount u Sa-
ViI’lgSRCCOﬂI’lt B IIOJKJIACCHL 3TOT0O HOBOT'O CYTIEPKIACcCa. Huxe ImpejacTaBJiie-
Ha HOBag Bepcus Kiacca CheckingAccount:
public class Checkinglccount extends Account |

private int transferLimit = 100;
@0verride
public Transfer makeTransfer(String counterAccount, Money amount)
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throws BusinessException {

if (amount.greaterThan(this.transferLimit}) {
throw new BusinessException("Limit exceeded!");

1

return super.makeTransfer (counterAccount, amount);

Knace Checkinghccount oGbaBiser cBoiicTBo transferlimit u mepe-
onpefenser Meto]| MakeTransfer. Ero meroa MakeTransfer cHauana mpo-
BepsieT TpeBbllleHle JUMUTA TepeBOANMOIl CYMMBI U 3aTeM BbI3bIBAET
MeTo/ MakeTransfer cynepkiacea /s co3fanus akTHUECKOro NepeBo/a.

Hosas Bepcus knacca SavingsAccount feficTByeT aHAZIOTHYHO:

public class SavingshAccount extends Account |
CheckinghAccount registeredCounterBAccount;
@0verride
public Transfer makeTransfer (String counterlccount, Money amount)
throws BusinessException {
Transfer result = super.makeTransfer (counterAccount, amount);
if (result.getCounterAccount().equals(this.registeredCounterAccount)) {
return result;
} else |
throw new BusinessException("Counter-account not registered!");

Kmace Savingshccount oObaBaseT cBoiicTBO registeredCounterhccount
u metoj Checkinghccount, nepeonpependmwonii Metog nakeTransfer. B ero
Mmetofe makeTransfer He HYKHO TPOBEPATH JUMUT (IIOCKOJIBKY cOepera-
TeJbHBIE cHeTa He UMeloT JuMuTa). BmecTo atoro oH cpasy BBI3BIBaeT
MeToj nakeTransfer cynepkiacea Ui co31aHus IepeBo/ia. 3aTeM OH [1po-
BepseT, BBUIOJHAETCA JIH [IePeBo/l Ha 3aperHCTPHPOBAHHBII cyUeT.

Bcee ¢pyHKIMOHATBHBIE BO3MOKHOCTH Tellepb HAXOAATCS MMEHHO TaM,
rjie OHU ¥ A0JKHBL ObITh. DYHKIIMOHAIBHOCTD CO3/IaHUA TI€PEBOJIA, OIH-
HaKoBagd JI7Id BeeX CYeTOB, HAXOAUTCA B Kjlacce Account, B TO Bpems Kak
crerphuyecKie MPOBepKH BBIIOMHAIOTCA B COOTBETCTBYIOIIAX UM [0/~
xiaccax. JlybanpoBatie MOJHOCTRIO YCTPAHEHO.

W naxonel, cieayer oTMETHTh, YTO MeTo makeTransfer cynepkiacca
Lecount BeITOTHAET fBa jeticteus. U xora npobiema aybinposanns, Bo3-
HUKIIAL I0cIe KOMUPOBaHuA U BetaBku Metoa Checkinghecount, pemena,
BHECEM ellle O/IHO H3MeHeHHe, IOMeCTHB IIPOBEPKY KOHTPOJIBHONH CYMMBI
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Ha KpaTHOCTb 11 B oTHebHBIH MeTo, 4To6EI elite HObIIe YIIPOCTUTH 00-
CAVKHBaHME HOBOTO KJIacca Account:
public class Account |
public Transfer makeTransfer (String counterAccount, Money amount)
throws BusinessException {
if (isValid(counterAccount)
CheckinghAccount acct = Accounts.findAcctByNumber (counterAccount) ;
return new Transfer(this, acct, amount);
} else |
throw new BusinessException("Invalid account number!");

}

public static boolean isValid(String number) |
int sum = 0;
for (int i = 0; 1 < number.length(); it++) {
sum = sum + (9 - i) * Character.getNumericValue (number.charAt(i});
!

return sum % 11 == {;

Knace Eccount — MMEHHO TO MECTO, T/ie J0/KeH HAXOAUThCH H3BIeYeH-
HBIIT MeTo 15Valid.

4.3. Tunn4yHble BO3paXKeHUs1 NPOTUB
NCKAIOHeHNs1 AYBAnpoBaHUS

B aTom pasjiesie paccMaTpHBAIOTCS THIIHYHbIE BO3PAKEHIs IPOTHB HEOO-
xoauMocTi usberath Aybanposanns koga. Kak noxassiBaer Hall OIIBIT,
MHOTHe pa3paboTYHKU IPUBOIAT CIEAVIONUIHE aPTYMEHTH B 1I0JIb3Y AY0-
AUpoBaHus (hpParMeHTOB M3 APYIHX 0a3 KoJa: 9T0 «HeH30eKHO», 1 aTa
YACTh KOJIa «HUKOT/[a He H3MEHHTCS».

KonupoBaHume ¢pparmeHTOB U3 apyroi 6asbl kopa
[OoNyCTUMO
«Konuposanue koda us dpyz0z0 xoda ne a61aemcs npooaemoil, NOCKOIbKY
ona ne cozdaem oybauxama 6 6ase Koda MmeKywel CUcmembl».

C TeXHNYeCKOI TOYKH 3peHHsd, JelcTBUTENbHO B (a3e Koja TeKyIei
cHCTEMBI IyOIMKaThl He co3aatoTes. Konuposanue Kojia U3 JAPyroi cucre-

Mbl KayKeTCH MOJEe3HLIM, eCJIN KO/ peali3yeT TOHHO TaKVIO JKe 3a/1a4y. On-
HaKo 3TO C-HOCDﬁCTBvVET MNOABJICHHIO Hp06.?IEM B CHAeAVIOIMHNY CHTYalluAX!
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Apyeas (opueunanvias) 6asa koda no-npeacnemy o6cayicusaemcs
Komms Hu4ero He BBIMTpPaeT NMPH VIYYIIEHHH OPHTHHAIBHOH Oasbl
koja. [ToaTomy mpejnoyTuTebHee He KONMPOBATD, & HMIOPTHPOBATh
HeoOxoMele (hYHKINH (TO ecTh 00aBIATh APYTyo 6a3y Koja B IIyTh
K KJIaccaM CHCTeMBI ).

Jpyzas 6asa xooa 6oaviie He 06CAYICUBAEMCS, U GHINOIHACNC e nepe-

denxa
B atom cayuae onpejesieHHO He cleayeT KomupoBath Koj. OO6BIYHO
nepejiesika ObIBaeT BBI3BaHA TTPOOIEMaMU ¢ 0OCTYKUBAEMOCTBIO W
cMeHoll Texuomoruil. B ciyuae npobiem ¢ 0OCTyKHBAEMOCTBIO He
CTOUT KOTMUPOBATh KOJI, MOCKOJBKY KOMUPYeMbIil Ko (4acTo) caokK-
HO 06CayKUBaTh. B ciiydae cMeHbI TEXHOJOTHI OTpaHHYeHHs cTapoil
TEXHOJIOTHH TePEHOCATCS B HOBYIO 6a3y KoJa, 4To, HATIPUMED, JeIaeT
HEBO3MOKHBIM HCMOJb30BaHMe abeTpakiyii, HeoOXOAUMBIX 11 3¢-
(HEKTUBHOTO TIOBTOPHOTO UCTIOIB30BAHIA (PYHKIIMOHAIBHBIX BO3MOJK-
HOCTEIH.

Mpu He3HauuTenNbHbIX UBMEHeHUsX AyénuposaHue
HensbexHo

«Ham uyaxncio gnecmu iuidb He3nautmensible uaMenenus, noasmomy oyoiu-
posanue xoda neusbencnos.

JleiicTBUTENbHO, CHCTEMBL YACTO COJIEPIKAT BAPUAHTBLI OJIHUX U TeX JKe
dyukiuii ¢ HebompiMu pazmunuuami. Hanpumep, HekoTopslie GpyHKINN
HECKOJIbKO OTJIHYAIOTCS /I PA3HBIX ONlepallMOHHbIX CHCTeM, BepcHii (1o
coobpazkeHnaAM 0OpaTHOI COBMECTHMOCTH ) IJIH TPYI KaneHToB. OjHa-
KO 3TO He 03HAYAeT, uTo Oe3 aybnuposannsa He obolitucs. Hy:xHo Haiitn e
YACTH KO/a, KOTOPBIE ABAAIOTCS OOIIMMI U1 BCEX BAPHAHTOB, H IIOMeC-
THTD UX B OOLIMI CYIIEPKIACC, KAK ATO eIaeTCsd B MPUMEpPaX, IPe/ICcTaB-
JIEHHBIX B 3T0i rase. CTapaliTech H3MeHHTD MOJIENTb KO/1a TAK, YTOObI OHA
cTaa 4eTKOM, U30POBAHHOI I TECTHPYEMOIL.

3TOT KOA, HUKOrAa He U3MEHUTCSH

«Imom Kod nuxozda ie uUIMEHUMEsl, NOIMOMY OM €20 OYOAUPOBaNUs He Oy -
dem nukxaxozo epeda».

Ecan BBl abcomoTHo VYBepeHbl, 4HTO KOJ HHKOI[da He H3MEHHTCHA, ero
ﬂy6.f1}1p03aH1{e He co31acT l'Il]OﬁJ'IE'M (B TOM YHCJIe 1 1A Oﬁc.ﬂy}KHBaHHH).
Ho s 5700 BBI 10KHBI OBITH aBCOMOTHO VBEPEeHBL, 4TO paccMaTpHUBae-
MBIl KOJ1 He COAEPNUT HHKAKHX OU.IHﬁOK, KOTOpbIE l'IOTpE‘6vVETCH HCIpa-
BHTD. KPDME TOTO, PpeaJIbHOCTh TAKOBA, 4TO IIPHYWH BHECEHA M3MeHeHMIl
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B CHCTEMbI O49€Hb MHOTO, U JII06as U3 HUX MOKET MPUBECTH K He0OX0/H-
MOCTH H3MEHEHHS T€X YacTeil, B KOTOPBIX, Ka3a710Ch, HHKOT/A He IPHJIETCS
4TO-TMO0 MEHATE:

O  ynryuonanvivie mpe6osanus K CUCTEMe MOTYT U3MEHUTBCS U3-3a
CMEHBI I10JIb30BATEIEl, MOJIE/IH TTOBECHNA WIH CIIOCOO0B OpraHu-
3aruu GusHeca;

O B opeanusayuu MOKeT CMEHHTBCS COOCTBEHHHK, OTBETCTBEHHOCTD,
MOJX0/ K pazpaboTke, mpotece paspaboTKy WIH 3aKOHOATETbHbIE
TpehoBaHNg;

O  MOXKET CMEHUTLCS MEXHOI0ZUMECKAS 0CHOBA, HA KOTOPYIO OLIHPAET-
s Ballla CHCTEMA, HALIPHMEp: OllepalionHas cucrema, 6ubamnore-
KH, CTPYKTYPbI WIN HHTepdEich IPYTUX TPHIOKEHHIT;

O caM k00 MOXKeT U3MEHUTHCA U3-32 OMMOOK, ONTHMHU3AIUH W
Jla’ke BCJIEJICTBUHE KOCMETHYECKHUX YIIYUIICHITH.

O Bor noueMy yTBEpKAEHHE, YTO KO/l HUKOT/Ia He H3MEHHTCS, KaK
PaBIIIO, ABIsAETCS HeobocHOBaHHBIM. To ecTh nyGanpoBanue Koja
HA/l0 BOCTIPHHHMATD KaK JOMYIIEHNE OIPe/IeIeHHOTO PHCKA, ¢ 110~
CJIEJICTBUSAMHI KOTOPOTO B AAbHEHIIEM IPHIETCA NMETB JIETIO.

Bawu ko 6yget MeHaTbcA. ITO Ha CaMoM [ene HensBGexHo.

Ay6nupoeaHue Bcex ¢aitnoB AoONycTMMO B Lenax
CO3AaHUS UX pe3epBHbIX KON

«Mbt xpanum konuu 6cex aiinos koda 8 kauecmee pezepeitvly konuil. Kasc-
das ua pesepanvlx KORUil, eCmecmeenio, A61aemcsa Jyonukamom scex npo-
YUX BEPCULL>.

Mper pexoMeHIyeM XpaHUThb pe3epBHbIE KOIHM, HO He MPUMEHSATh MO/
X0J1, Ha KOTOPOM OCHOBAHO 3TO BO3paskeH e (XpaHeHue BHYTPH 6a3bl KOJa).
Cucremsl KOHTpoJiaA Bepeunit, Takue Kak SVN i Git, obecrieunsaoT ro-
pasjio VUL MeXaHH3M pe3epBHOro Konnposanusd. Ecin onu HeocTy-
HbBI, TOMecTUTe (pailyibl pe3epBHBIX KOMUI B KATAJOT PAAOM C KOPHEBLIM
Karajorom npoekta, a He BHyTpu. I[louemy? IloToMmy uto pano miu nosaHo
BBI 3al1yTaeTech B TOM, KaKkoH BapHaHT (aiiyioB sBIsAeTCs TIPAaBIIbHBIM.

MoaynbHble TeCTbl 3aLWMUTAT MEHS

«Modyavusie mecmot omeiedsm, eciu ¢ dybauxamom umo-mo notidem me
mar».

ITto BEpHO, HO TOJbKO €CJIM ﬂ,y6m11<a'rm HaxoJgATcd B OJJHOM MeTOJ/le
1 MOJAYJIbH BII TECT METO/Ia OXBaThIBAET oba kirona. Ecin ﬂyﬁﬂHKaThI pas-
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OpocaHbl 110 HECKOJIBKUM METO/aM, 9TO BEPHO, TOJIBKO €CIH HHCTPYMEHT
aHaIM3a Npeaynpexaaet 06 naMeHeHHAX [yOaukaToB. B npoTnsHOM city-
yae MOJYJIbHbIE TECThI He MMOJayT CUTHAA O TOM, YTO U3MEHWICH TOJb-
KO 0fMH u3 AvOmukatos. Cle0BaTeIbHO, HeTb3sl MOJIATaThCs JHIIb Ha
TecTbl (BLIABIEHHIE CUMIITOMOB) BMECTO HCKIIOUEHHs TIaBHON IIPHYUHEI
npobiaeM (yerpaHenus ayGanposanis Koja). He creqyer nomarate, 9Tto
BO3MOJKHBIE IIPOOIEMBI OYIYT YCTPaHeHBI IO3KE B Ipolecce pazpadoTKH,
ecJIM UX MOKHO H30e3KaTh IPsIMO ceffvac.

LAy6nupoBaHue CTPOKOBLIX NIUTEPANIOB HEU3OEXHO
M COBepLUEeHHO Oe3BpegHOo

«Mne HYMNCHBL danible CMPOKo6ble Aumepaivl GOMBUUM KOTUYECTBOM
HOBMOPOE 6 HUX. ,ZIy(iJIupoeanue UX Heu3beNcHo u me npunecem 3peaa, no-
CKOJBKY 3mo nPocmo aumepaibls.

ITO PasHOBHIHOCTD OJIHOTO M3 BO3PA/KEHMIl, IIPHBE/IEHHBIX B IIaBe 2
(pasaes «3IToT HJIOK KOJIa HEBO3MOKHO PasaeuThs ). Mbl 4acTo cTaiku-
BaeMcs ¢ IIPOrpaMMaMHy Ha Java, cojiepsKaliMu JuinaHbie SQL-3anpocs!,
XML- wmn HTML-1okyMeHTBl B BH/le CTPOKOBBIX JuTepanos. Muoraa
TaKHe JUTePaIbl ABISIOTCS MOJHBIMH KJIOHAMH, HO YAlle BCETO MOBTOPS-
10TCA TONBKO MX yacTu. Hanmpumep, mbt Bugenn SQL-3anpocel, cosepika-
e GOJIbIIe CTa CTPOK KOJIa, PA3IHYAIOIINECS TOIBKO ITOPSIKOM COPTH-
POBKH (YIOPAA0YHBaHMe 110 25C BMECTO VIIOPSI0YMBAHNS 10 desc). ITOT
THIT Ay OIupoBannaA He 6e300HACH, HECMOTPS HA TO YTO YHCTO TEXHUYECKH
He IMeeT OTHOLIEHHS K JIOTHKe A3bika Java. Vl oH He aBigercs u Hens-
OeKHBIM. ITOro THITA AYOIMPOBAHUS MOKHO H30eKaTh ¢ TOMOIIBIO Clle-
AYIOIIX TPOCTBIX CIIOC0O0B:

O u3BJEKHTE METOJ, KOTOPBIH € IIOMOIIBI0 00beMHEHNSA CTPOK U TTa-

pameTpoB OyaeT 06pabaThiBaTh pa3Hble BAPHAHTEL

O wucnosnsayiite Mexannam mabaonos ausg noayaerns HTML-pas-

METKH U3 MaJIbIX HEMOBTOPAIOIMXCA ()parMeHTOB, KOTOPbIE Xpa-
HATCH B OTAEIbHBIX (hailnax.

4.4. AoOnoAHUTeAbHbIe cBeAeHUS

Wckmodenne ayGaupoBaHus BefeT K YMEHBIIEHHIO Pa3MepoB (asbl
ko/1a, 6oee moapodHO 06 aTOM pacckasbiBaercs B raase 9. [IpocmoTpure
B IJ1aBe 2 ONHCAHIE MeTO/A H3BJIeUeHH /I pasjiesieHus OJI0KOB KOJa,
MOMOTAIOMIETO C/IeaTh HX GoJee yI0OHBIME IS TOBTOPHOTO HCIIOIB30-
BaHUA.
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Kak B SIG ycTaHaBnuBaeTcsa peiiTUHr Ay6nupoeaHus

O6bvem oy6nupoBaHUa ABNSETCA OQHUM M3 BOCbMU kpuTepues SIG/TU-
ViT OLEeHKM CUCTEMHbBIX CBOMCTB ANst AOCTUXEHWS YBEPEHHON 0BCnyxu-
BaemocTu npoaykTa. MNpu ougHke peiTuHra oy6nmpoBaHus y4nTeIBaeTCA
TONbKO HanuymMe KJIOHOB NEepBOro TMna (To ecTb TEKCTyasllbHO WAEHTWY-
HbiX), COAEPKaLLMX HE MEHEE LLIECTU CTPOK KOAA, 3a UCKIOYEHWEM KO-
HOB, COCTOSILLMX UCKNIOYUTENBHO U3 ONepaTopoB MMNopTa. 3atem KNoHbl
noapasfensnTCa Ha [Be KaTeropum pucka: uabbiTouHble U HEM3BbIToY-
Hble, Kak NokasaHo Huxe. Bosbmem ans npumepa dparmeHt u3 10 cTpok
KOAa, KOTOPbIA NOBTOPSIETCH B KOAE TPWxXAbl. Jpyrummn cnosamu, cylue-
CTBYET rpynna u3 Tpex KNoHOB, Kaxablii M3 KoTopblx copepxut 10 cTpok
Kopa. TeopeTnyeckun ABa U3 HUX MOXHO YOanWUTb, M OHM CYMTAIOTCH Tex-
HU4eckn n3bbiTodHbIMK. CnegoBaTtensHo, 10 + 10 = 20 cTpok koga OTHO-
CATCA K KaTeropuu U3bbiTouHbiX. OAWH KNOH KnaccuduumpyeTcs Kak He-
136bITOYHBIRA, U, cnepoBaTensHo, 10 cTpok koaa knaccuduUMpyIoTes Kak
Hen3bbiTouHble. Ons nonyvyeHns peitiHra B 4 3ge3abl He 6onee 4,6% oT
06LLero KonnMyecTea CTPOK AOMKHO KnaccuduumpoBaTbcs Kak 3bbiToy-
Hble. 3TO AemoHCcTpupyeT Tabn. 4.1.

Tabnuya 4.1 <+ MuHumansHbie rpaHuLbl 4151 CUCTEMbI
c peiituHrom B 4 38e3fel 1o gybnuposaHuio Kkoga
(sepcus 2015 kpurepuer oyexku SIG /TUVIT)

Crtpoku Koaa, AonycTuMslii NPOLEHT
OLEHUBaEeMble KaK... ana cuctem c 4 agesgammn
... HEWM3DBbITOUYHBLIE He mexee 95,4%

... N3BbITO4YHbIE He bonee 4,6%

Ha puc. 4.1 nzobpaxeHsbl npuMepbl npoduneii kayecTsa TPEX CUCTEM:

® cnesa - guarpamMmma Ons CUCTEeMbl C OTKPbITbIM WMCXOOHbIM KOOOM,
B AaHHOM cny4ae Jenkins

® B LeHTpe — AnarpamMma [jisi aHOHUMHOM CUCTEMBbI, ucnonbayemoi SIG
B Ka4eCTBe aTanoHa 4-38€30H0N CUCTEMbI;

* cnpasa — guarpamma, otobpaxaloLllas rpaHuyYHble TOYKWU XapakTepuc-
TUK ANs JOCTUXEHWUA KA4eCcTBa, OLleHMBaemMoro B 4 3geasbl.
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Npodmne kavecTsa Mpodmns kavecTsa p W npod
no gyénuposanvio Gnokos no gyénuposanvo Gnokos no ayénuposaxuio Gnokos
Koga cuctemel Jenkins KOQOa AaHOHUMHOW CUCTEMbI KOOa CUCTEMBI * 4 %
ok kA
E g
£
MGt » HaBtoMHER * MIGbITCM s
MG BT A HEHA Bt TOMHEIR HENIGRTCr i

Puc. 4.1 < Tpu npocduns kayectsa no aybnmposaHuio kopa




[NaBa

CTpemuTtechb
K YMeHblUeH1Io
pa3mepos uHTepdgdencos

CBA3KH TaHHDIX, BCTPEUYAIOIHXCA COBMECTHO,
Ha 0 IpeBpallaTh B CaMOCTOATENLHBIH KIacc.

Mapmun @ayaep

PekomeHnpauus:

* nepepaesaiite B 610Ky Koga He 6onee 4 napameTpoB.

* npu HeobBxooMmocT 06beguHARTEe NapamMeTpbl B 00bEKThI.

® 3TO YAYHWWT 06CNYKMBAEMOCTb, NOCKONBKY YMEHbLLEHWE YMcna na-
pameTpoB YNpOCTUT NOHUMAaHUE N NOBTOPHOE UCMNONb30BaHUe
BnokoB Koaa.

[TporpaMMHCTBI eJKeIHEBHO CTAJKMBAIOTCS € CUTYAIMSAME, KOTJa cO3/1a-
HUe JJIMHHBIX CIICKOB TapaMeTpoB KaxkeTcsa HenzOexHbIMH. B mopeise
CKOpee TOCTHYb LeH MOKHO 100aBUTb e1lle HECKOJIBKO apaMeTPOB B Me-
TOJI, YTOOBI 3aCTaBHTh €r0 00pabaTeIBaTh NCKIIOUUTENbHbIE caydan. Ho
B JI0JITOCPOYHOI NMepCHeKTHBe TAKOH MMOX0/1 BeleT K MOSBIeHII0 MeTO-
JIOB, KOTOpbIE TPYAHO OOCTY/KHBATh U MOBTOPHO HUCIIOJIB30BATh. UTOOBI
COXPaHHTb KOJ JIETKO 0OCTYKHBAEMBIM, H30eraiiTe JJIMHHBIX CIHCKOB
napaMeTpoB WIH unmepdeiicos 610k06 koda HOMBIIOTO pa3Mepa, OrpaHu-
4HBasdg YHCJIO0 TTapaMeTpOB.

TunuuneiM npuMepoM GJ0Ka ¢ GOMBIINM KOIHYECTBOM I1apaMeTpOB
ABJsgeTcsa MeToll render Kiaacca BoardPanel us JPacman. 9ToT MeTo pucy-
€T KBajipaT U ero obutaresell (IPH3PaKH U TPAHYIBI) B HPAMOYTOIBHOM
001acTH, OTIPefeIAeMOiL TapaMeTpaMu ¥, , W H h.
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* OrofpaxaeT eNMHCTBEHHHN NPAMOYTONBHMK B IDapMyeckoM KOHTEKCTe
* IDAMOYTONBHOH (OPME.

* fparam square

* OrobpaxaeMeyf KEaOpar.

* @param g

% Tpaguyeckmsl KOHTEKCT,

* fparam x

i KoopnmHaTa x Havana pHMCOBaHMA.
* @param y

% KoopmmHaTa y Hayana pHUCOBaHMA.
* @param w

* MMpuHa KBafpaTa (B OMKCENAX).
* @param h

* BricoTa kBamgpaTa (B IMKCeNx).
*/

private void render (Square square, Graphics g, int x, int y, int w, int h) {
square.getSprite().drawlg, %, y, w, h);
for (Unit unit : square.getOccupants())
unit.getSprite().draw(g, %, y, w, h);

Hueno mapaMeTpoB MeTo/la TPeBbIIaeT JOMYCTUMBII npetert 4. Bosb-
111 BCEro HelpHATHOCTel MOTYT JA0CTaBHTL NMOCTeHIEe YeTbIpe apryMeH-
Ta, UMeIOLIIe OJUH 1 TOT JKe TUI 1nt, 3aTpyAHAIONIe TOHUMaHe MeTo/[a
1 c1IocoOCTBYIONINE MOABIEHIIO GOTBIIOT0 KolHuecTBa o1nboK. B koHIte
JHA, TIOCTIE JUTHTEIBHON pabOTBI ¢ KOJIOM, [Ia’Ke OIIBITHBIH pa3paboT4HK Mo-
JKET 3aIlyTaThCs B HAPaMeTpax ¥, ¥, W U h, I0NYCTHB OMHOKH, KOTOPbIE He
CMOJKET OIIPeIeIUTh KOMITIJIATOP H, BO3MOKHO, Jaske MOJIYJIbHBIE TECThI.

[MockonbKy HepeMeHHBIe ¥, ¥, W 1 I cBA3aHbI MeXKAY co00il (OHM onpe-
AEJIAI0T KOOPAMHATHL €ero HaualbHOH TOYKH, IIHPHHY U BBICOTY) M METOJL
render He MCIOJb3YET UX MO OTAEAbHOCTH, HMEET CMBICJ CTPYIITHPOBATD
ux B 06mekT Kinacca Rectangle. Crienytonue (hparMeHThl KOJa TeEMOHCTPH-
pvIoT Kiacc Rectangle n U3MeHeHHBIH MeTOJ render:

public class Rectangle {
private final Point position;
private final int width;
private final int height;

public Rectangle (Point position, int width, int height) f{
this.position = position;
this.width = width;
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this.height = height;
1

public Point getPosition() f{
return position;

1
public int getWidth(} {

return width;

1

public int getHeight({) {
return height;

* OrofpaxaeT eOMHCTBEHHEN NPAMOYTONBHMK B I'Pa@iyeckoM KOHTEKCTe
* IpAMOYTOMEHOH (OPME.

* @param square

% OrobpaxaeMes! KEaOpar.

* fparam g

i T'paguyeckuit KOHTEKCT,

* @param r

¥ KoopamHaTe ¥ pasMepH KBaOpaTa.
Ky

private void render (Square square, Graphics g, Rectangle r) {
Point position = r.getPosition();
square.getSprite().draw(g, position.x, position.y, r.getWidth(),
r.getHeight());
for (Unit unit : square.getOccupants()) {
unit.getSprite().draw(g, position.x, position.y, r.getWidth(),
r.getHeight (});

Tenepp MeToj render MpUHUMAET JIHUIIL TPH NapaMeTpa BMeCTO MIec-
ti. Kpome Toro, B cucteMe uMeeTcs FOTOBBIH K MCIOJb30BAHHIO KJace
Rectangle. 9To MO3BOJSAET COKPATUTb HHTepelic MeTo/a draw:

private void render(Square square, Graphics g, Rectangle r) |
Point position = r.getPosition();
square.getSprite().drawlg, r);
for (Unit unit : square.getOccupants()) {
unit.getSprite().draw(g, r);
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Tosbko 4TO NpojieflaHHOe HM3MeHeHHe ABIAeTcs IPUMEepoM IpHMe-
HeHus mabnona pedakTopuHTa npedocmasienue napamempos 6 eude
obsexma. CokpalleHne JUTHHHBIX CIIHCKOB ITapaMeTPOB, MPOJAEMOHCTPH-
pPOBaHHOE B IPEABIIYIIEM HPHUMEpe, VIYUIIaeT YA000UHTaeMOCTh KOJ@A.
B creayiomeM pasjesie noscCHAETCs, KaK KpaTkue HHTepdeicsl crnocob-
CTBYIOT VJIYUIIEHHIO 0OCIYKIBAEMOCTH CHCTEMBL.

5.1. MoTuBauns

Kax yxe 6BUIO YIIOMSAHYTO BO BBEJICHUH, HMEIOTCS BECKHE [IPHYHHBI CO-
KpalleHus: pasmepoB HHTepdelicoB 1 MpUMeHeHNA 00BEKTOB /s repe-
Jauu paja napametpos. Metoasl ¢ nHTepdeiicamMn HeGOIBUIOTO pasMe-
pa npotie 1 nousATHee. KpoMe Toro, Takue MeTO/bI Jlerde HCIOAb30BaTh
U U3MEHSTh, TOCKOIBKY OHM He TPeOYIOT HOJIBIIOTO KOJHYECTBA BXOAHBIX
JAHHBIX.

UnTepdeiicbl HeOONbLLIOro pa3mepa ynpoLiarT
NOHUMaHWe M NOBTOPHOE UCNONb30BaHME KOAa

ITo mepe pocrta Gasbl KOAAa OCHOBHBIE KJACCHI HPEBPALIAIOTCS B HPH-
KJIaJHOH IIpOrpaMMHBIH nHTepdeiic, KOTOPBI CTAHOBUTCA OCHOBOI JLIIA
npovero Koja cucreMbl. [ yMeHbIneHus 001ero obbema 6asbl Koja
(6ostee oipobHO 06 aTOM B riaBe 9) U YBeIHMYEHUI CKOPOCTH paspabort-
k1 OOJIBIIOE 3HAYEHNE MMEET SICHBIH M KOMIAKTHBIH HHTepdeiic MeTo-
JIOB OCHOBHBIX KJaccoB. [IpefnonoxuM, 4To HYKHO COXPAHUTD OOBEKT
ProductOrder B 6a3e AaHHBIX, KaKOI MeTO/| BB BeiOepeTe — ProductOrderDac.
store (ProductOrder order) mau ProductOrderDao.store (ProductOrder order,
String databaseUser, String databaseName, boolean validateBeforeStore,
boolean closeDbConnection) ?

B meToabl C KOMNAKTHbIM MHTepdencoM npoue
BHOCUTb U3MEHEeHUs

Pasnyrole unrepdeiicsbl He TOIBKO AeNal0T METOJBI TPY/IHO YHTAEMBIMIH,
HO H, KaK IPaBHJIO, YKA3bIBAIOT HA YPE3MEPHOCTD 00A3aHHOCTEH, BO3JIO-
JKEHHBIX Ha HUX (0COOEHHO KOT/Ia He MOTyYaeTesa CrPYIITHPOBaTh UX Mapa-
MeTpBbI B 00bekThI). B aTOM cMBbice pasmep nHTepdeiicoB 3aBHCUT OT pas-
Mepa H CJI0KHOCTH 010K0B Kojia. COBEPIIEHHO OUEBUIHO, YTO B METOIbI
¢ GosbmMK HHTEpdeiicaMu cIo/KHee BHOCHT uaMeHennsa, Ecin nmeet-
€51 MeTOJ1, CKasKeM, C BOCEMBIO ITapaMeTPaMH U B TeJie MeTO/[a BhITOIHEeT-
cs1 Macca JleficTBUIL, UTo 3aTPYIHAET €ro AHAIHU3, HMeeT CMbICJ PasflesiiTh
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3TOT METO/] Ha HECKOJIbKO dacTeii. B pe3yabraTe MNOABHUTCA HECKOJIbKO Me-
TOJI0B, KasK/Iblil U3 KOTOPLIX OTBEYAET 34 ¢ ITUHCTBEHHOE JeiicTBHE U UMeeT
HeDOJIBIIoe YHCI0 napameTpoB! TEI'IEI)B CTaHeT ropasjio mnpoule BHOCHUTD
uaMeHeHus B 1000l U3 9THX METO/10B, IIOCKOJBKY JETKO MOYKHO HaliTi
TOT ('bpﬂl"MEHT KoOJa, KDTOprﬁ caeayeT HaMeHHTh.

5.2. Kak npyuMeHsITb pekoOMeHA3UUIo

Terneps v Bac He JIOIKHO OCTaThCsl COMHEHHIT B y10OCTBE KOMIAKTHBIX
untepdeiicos. Ho HACKOIBKO KOMIAKTHBIMU OHHU JI0JKHBL ObiTh? C mpak-
THYECKOI TOUKH 3PEeHUs BEPXHAA IPAHHIA B YeTBIPE IIAPaMeTPa BBITJIAUT
BIIOJIHE Pa3yMHOI: METOJl C YETBIPBMS TTapaMeTpaMH BCe ellle BBITJIAANT
MOHATHBIM, & € IIATHIO HapaMeTPaMH YK€ CTAHOBUTCS TPY/IHO YHTAEMBIM,
U Ha HETO SBHO BO3JIOKEHO CJIMIIKOM MHOTO 00A3aHHOCTEIL.

Kak go6uthesa kommaktHocTn natepdeiicos? /1 Hauama paccMOTpHM
crioco6el ipeobpaszoBanis HONBIINX HHTepdeiicos, He 3a0bIBasd, YTO OHU
He ABIAITCA MPohaeMoil camu 1o cebe, a CKopee BBICTYNAIOT B POJIH GU-
OJuM020 npusiaxa HAINYUA HACTOAIIEH TPoOIeMbl, KOTOpas 3aK/I0ueHa
B MOJIEJIM JAHHBIX WIH B 0co0eHHOCTAX Kofa. To ecTh, GOMbIIOH pasmep
nHTepdeiica MOXKHO paccMaTpHBaTh KAk CHMIITOM, YTO MOJIEJb JaHHBIX
HYIK/IA€TCS B YIIVHIIEHNN,

a 0O6bivHO Bonblune uHTepdelics — He rnaeBHas npobnema, a ckopee
npu3aHak Hanu4us 6onee rnyBbuHHON Npobnemsl ¢ 06CNYKUBAEMOCTLIO.

[Iycte umeerca meron buildindSendMail ¢ aeBATbIO mapameTpam,
Hpe/Ha3HAYeHHBIN [T CO3aHI 1 OTIPABKH COOOIIEHHUIT 110 AJIEKTPOH-
HOIT mouTe. AHAINM3 CIMCKA TAPAMETPOB HE MPOACHSET, YTO IPOUCXOUT
B TeJle MeTojla:

public veid buildAndSendMail (MailMan m
String division, String subject, MailFont font, String messagel,
String message2, String message3) |

String firstName, String lastName,

/! CdoprmpoBaTs ampec SAEKTPOHHON HOYTH

String mId = firstName.charAt(0) + "." + lastName.substring(0, 7) + "@"
+ division.substring(0, 5) + ".compa.ny";

// CoopmmporaTs coobmelue, yKa3aB THI CONEPRMMOTO ¥ MCXONHHW TeKCT

MailMessage mMessage = formatMessage (font, messagel + messageZ +
message3) ;

{/ Ornpaewre cooBmenme

m.send(mId, subject, mMessage);
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Mertox buildindSendMail ABHO MMeeT CJMIIKOM MHOTO 00dA3aHHOCTEN,
MOCKOJBKY (hOPMHUPOBAHIE a/[peca IeKTPOHHOH MOUTHI IMEET Maio 00-
1iero ¢ oTnpaskoii coobmenns. Kpome toro, nepefaya teia coobIieHms
B [ATH MapameTpax crnocodHa couth ¢ Tosky Koro yroauo! Tlpepraraem
NePecMOTPETD KO/ METO/IA:

public void buildAndSendMail (MailMan m, MailAddress mAddress,
MailBody mBody) |
// COOpMMDOBATE BNMEKTPOHHOE NHMCBMO
Mail mail = new Mail (mAddress, mBody);
// NlocnaTe 3NMEKTPOHHOE MMCEMO
m.sendMail (mail);

]

private class Mail |
private MailAddress address;
private MailBody body;

private Mail(MailAddress mAddress, MailBody mBody) |

this.address = mAddress;
this.body = mBody;

t

private class MailBody {
String subject;
MailMessage message;
public MailBody (String subject, MailMessage message) {
this.subject = subject;
this.message = message;

}

private class MailAddress |
private String mlId;
private MailAddress(String firstName, String lastName,
String division) {
this.mId = firstName.charAt(0) + "." + lastName.substring(0, 7)
+ ll@ll

+ division.substring(0, 5) + ".compa.ny";

Tenepb metox buildindSendMail cran sHaunTenbHO npoide. Koneuno,
ceifuac mepesi BBI30BOM MeTo/1a Tpebyetcs chOpMUPOBATE AJIEKTPOHHBII
azipec 1 Teket coobuteHns. Ho ecin TpeGyeTess 0THpaBuTh 0HO H TO JKe
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cooblenne Ha HECKOJIBKO ajlPecoB, COODIIEHe TIPHAETCS CO3/aTh JIHIIb
o pa3. To ke OTHOCHTCS K C/IYYalo, KOT/ia HYyKHO OTIPABUTD KY4y CO-
001IeHMIT HA OIMH ¥ TOT e ajpec. B KOHeYHOM HTOTe MBI Pa3/IeJIIIIN 3a-
JAaYH ME3K/Y HECKOJIBKHMH, BHOBb CO3/[AHHBIMH, 3JIETAHTHBIMU U XOPOIIO
CTPYKTYPHUPOBAHHBIMH KJIACCAMH.

[IpeacTasyienusie B 9TOI I1aBe MPUMEPBI TPYIITHPYIOT BCE TAPAMETPSI
B 00bekTol. Takie 0OBEKTH YACTO HA3BIBAIOT 00peKkmamu nepedavu dai-
HoLx, WK 06pexmamu napamempos. It HOBbIe 0OBEKTHI MPEACTABIAIOT
3HAYNUMBble TIOHATHA npeaMeTHON obmactn. Havanbnasa Touka, mmpuna
1 BBICOTA OTIPEIEIIAIOT MPSIMOYTOJIBHUK, TO3TOMY TPYIITHPOBKA HX B KJIACC
IPAMOYTOJBHUKA Rectangle BBIMIAJNT BIIOJIHE €CTECTBEHHO. AHANOTHY-
HO UM, (JaMILIHIS U OT/IET COCTABIIAIOT a/Ipec, M0aToMy 00be/IMHEHITe HX
B KJacce MailAddress Takske He HIIEHO cMblcsa. QUeHDb BEPOIATHO, YTO 3TH
KJIacChl OYYT 4acTo HUCIOAb30BAThCA B (ase KOJA, MOCKOIbKY ABISIOTCS
VA0OHBIMH 060GIEHIAMI, & HE TOJIBKO TIOTOMY, YTO € HX TOMOIBIO MOK-
HO YMEHBIIUTH YHCI0 APAMETPOB.

A Kak MOCTYIINTD, €CJH UMEEeTCs PAJl MapaMeTPOB, HUKAK He CBsA3aH-
HBIX Mesky co00it? VIx takske MOKHO cOOpaTh B 00BEKT, HO TAKOIT 0GBEKT,
CKOpee BCero, MOKHO OY/IeT HCIIOMb30BaTh TOJIBKO O/IHH pa3. B mogo6nsix
CJIYYAAX YACTO HPUMEHSETCSA JAPYTOil MOAXO0/, IEMOHCTPUPYEMBIIT B cJie-
AYIOIIEM [IPHMepe.

[Tpeanonoxnm, 4To cosaaercs GubIHOTEKa LT PUCOBAHUA JHATPAMM
Ha XojcTe java.awt.Graphics, HampHUMep THCTOTPAMM U KPYTOBBIX JHa-
rpamMm. YToObI HAPHCOBATH KPACHBYIO IHATPaMMY, TPEOYETCs He TaK MHO-
rO CBEJCHUII, HATIPUMEP HYKHBI pasMep o6IacTH Ui PHCOBAHUS, KOH-
urypaiusg ocu Kateropiii, KOH(UTYpalus ocH 3HaYeHHil, COOCTBEHHO
Habop AaHHBIX U T. 1. Huke mokazan ofnH U3 cnocoboB mepegadi aToi
uuopmaly B 6HOJIHOTEKY:

public static void drawBarChart (Graphics g,
CategoryIltemRendererState state,
Rectangle graphlrea,

CategoryPlot plot,
Categoryhxis domainlxis,
ValueAxis rangelxis,
CategoryDataset dataset) {
//

ITOT METOJT COAEPIKUT CEMb [IAPAMETPOB, Ha TPH OOJIBIIIE, 4eM PEKOMEH-
nosano. Kpome Toro, B m060M BbI3oBe MeTo/a drawBarChart Heobxoanmo
VKa3aTh 3HAYEHUs BCEX CeMH IapaMeTpoB. A 4To, eciin Gubnnorexa pu-
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COBAHUS JHATPAMM JIOJIKHA MTOJCTABIATh 3HAYEHNS 110 YMOIYAHHIO Be3-
Jie, T/le 3TO TOJIBKO BO3MOKHO? Peal30oBaTh 5TO MOMKHO IIyTEM Iepeoll-
peJlesieHH st METOJ0B, HAIIPUMED OlpeesIuB Bepcuio Metoja drawBarChart
¢ JIBYMS ITapaMeTpaMu:

public static veid drawBarChart (Graphics g, CategoryDataset dataset)
Charts.drawBarChart (g,
CategoryltemRendererState.DEFAULT,
new Rectangle (new Point (0, 0), 100, 100),
CategoryPlot.DEFAULT,

CategoryAxis.DEFAULT,
Valuehxisz,DEFAULT,
dataset);

IDTOT METOJI MOKHO HCIIOJb30BaTh B CJIAyYasX, KOTJa 3HAYEHUS 110
VMOJIYAHUIO JIOJKHBI UCTIOJIb30BAThCS /I BCEX MAapaMeTpoB, I KOTO-
pBIX OHH orpeenenbl. OQHAKO 3TO MWL YacTHBIN cayyail. g oxsara
BCEX CUTYaIHil TOTPedyeTes ONPeIenTh ellle HeCKOIBKO 1M0[00HBIX Bep-
cuii Meto1oB. M BepcHs ¢ ceMblo TapaMeTpaMi MO-TIPesKHEMY OCTAHEeTCS
cpein HUX.

Jlpyrum petiienneM npoGieMbl SBISETCS UCIIOb30BaHNe MadI0Ha 3a-
Menvt memodos memodanu o0pexma, yie onucanHoro B riase 2, Tam atot
rabJIOH TPUMEHATICS AT COKPAIEHHs Pa3MePOB METO/IOB, HO €10 MOKHO
HCHOJIB30BATE U JI7Is1 YMEHBIIEHUS YHCJIA TAPAMETPOB.

Yrobsl npuMeHHTh MAOJIOH 3aMEHBI METOJ0B METOAaMU O0BeKTa
B 9TOM IIPUMepe, OTIpeIeInM Kiiacc BarChart:

public class BarChart |

private CategoryltemRendererState state =
CategoryItemRendererState.DEFAULT;

private Rectangle graphArea = new Rectangle(new Point(0, 0j), 100, 100);

private CategoryPlot plot = CategoryPlot.DEFAULT;

private CategoryAxis domainlxis = CategoryAzis.DEFAULT;

private ValueAxzis rangelxis = ValueAxis.DEFAULT;

private CategoryDataset dataset = CategoryDataset.DEFAULT;

public BarChart draw(Graphics g) |
E s

return this;

}

public ValueRxis getRangeRxis() |
return rangehxis;
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public BarChart setRangebxis(ValueAxis rangeBxis) |
this.rangelAxis = rangehAxis;
return this;

}

1/ L’py'rﬁe METOOH YTEHMA M 3a0MCH SHAYEHMH.

Cratuyeckuil Metos drawBarChart B OpUTHHATIBHON BEepCHH MbI 3aMe-
HIM HecTaTiyeckuM MeTogoM draw. IllecTs u3 cemn napameTpos MeToa
drawBarChart GblH IpeoGpa3oBaHbl B 3aKPBITHIE CBOHCTBA Knacca BarChart,
MOJIYYHBIINE COOTBETCTBYIONINE METO/bI YTeHMs i 3amicu. Bee cBoiicTBa
UMeIoT 3HaueHus 1o ymoruanuio. [lapamerp g (tuna java.awt.Graphics) pe-
LIEHO COXPAHUTh KaK IMapaMeTp MeToa draw. ITo pasyMHOe pelieHne, 110-
CKOJIBKY B TI0OOM CJIy4ae IPHJIeTCS HCIOAb30BaTh 00beKT Graphics, 1ms Ko-
TOPOrO He CYIECTBYET HHKAKOI0 MOJIXO/IAIIET0 3HAYECHUA 110 YMOJTYAHHIO,
Ho u B aTOM HeT HeOGXOINMOCTH, MOJKHO IIPOCTO NPenOpasoBaTh g B Cllb-
MO€ 3aKPBITO€ CBOUCTBO U 10OaBUTD JIIS HETO METO/IbI YTEHHS 1 3aIIHCH.

Kpowme Toro, Bce MeTO/IbI YTEHUS U 3alIUCH BO3BpaIlaioT this amd cos-
JAaHUA TaK Ha3bIBAEMOTO ROMOK08020 unmepgetica. 3TO MO3BOIAET CO-
CTABJIATH EIIOYKH U3 BBI30BOB METO/I0B 3allHCH, HAallpUMep:

private void showMyBarChart() {
Graphics g = this.getGraphics();
BarChart b = new BarChart()
.setRangelxis (myValuekxis
.setDataset (myDataset)
.drawl(g);

}

3Jiech, epeji BBI30BOM MeTo/a draw, Mbl YCTAHOBILIM AHAlla30HbI 3Ha-
YeHHI 10 0CAM, HaOOp AaHHBIX, XOJCT ¢ M HCHOJIBb30BATNA 3HAYECHUA 110
VMOIYAHUIO JUISA APYTHX cBOHCTB kiacca BarChart. Takoil nojaxos nosso-
JIIET MCTIO/IB30BATh OOJIbIIee WITH MEHbIIee YHCI0 3HAYCHHI 10 yMoT4a-
HUIO, 63 HeOOXOANMOCTH OTIPEIEIATH JIOTIOHUTEBHBIE TEPETPYKEHHBIE
BepcHM MeTo/a dra.

5.3. Tunn4yHbie BO3pa>KeHUs1 NPOTUB
COKpalleHns1 pa3mepoB MHTepdencos

Jlna ymeHblIeHHs pasMepoB HHTepdeiicoB TpedyeTes onpe/ieleHHOE Bpe-
ms. Huske pacematpuBaioTes THIIMYHBIE BO3PasKeHIS, OCIapUBAIOIIHE 110-
JIe3HOCTH IIPUIOKEHN YCUIUIL B 9TOM HAIIPaBJIeHHUH.
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BospaxeHue: 06beKTbl NnapaMeTpoB TpeldyloT
onpeaeneHns KOHCTPYKTOPOB C GOJbLUMM KONMYECTBOM
napameTpoB

«Obvexm napamempos, co30anHblil MHOLU, UMEEm KOHCMPYKMOP ¢ GOAbUUM
KOJUYECTNBOM NAPAMEMPOBE».

Wrak, B nporecce pedakTOPUHTa MeTO/A € LEJbI0 COKPATUTH YHCIIO
napaMeTpoB OBLI CO3/aH HEKOTOPBIH 00beKT. MOXKeT CIyIHTHCS TakK, U4To
Terepb KOHCTPYKTOP 9TOTO 00BEKTa HMEET CJIHIIKOM MHOTO HapaMeTpoB.
OOBIYHO 3TO 03HAYAET, YTO MOKHO BBLABUTD O0OJIee TOHKHE PasInyis BHYT-
pu camoro oObexta. [lomHuTe mepBblil npumep pedakToOpHHTa METOMA
render? Tam nmapaMeTpsl, ONpefeA0NINe IPAMOYTOIBHUK, OBLIH 00beH-
HEHBI B 00BEKT, KOHCTPYKTOP KOTOPOTO HMeJ He 4eThIpe, 4 TPH MapaMeT-
pa, HOCKOJIBKY HapaMeTpsl X U y OblIi 00beIHEHb! B 00BeKT Point. 10
FOBOPUT O TOM, YTO HY/KHO JAYMaTh O CTPYKTYpe A00aBIgeMOro 00beKTa
U €T0 B3aUMOJIEICTBIY ¢ APYTHMH JacTAMHE KOJIa, a He 00 OTKa3e 0T HeTo.

MNpeobpa3oBaHue uHTepdelicoB 6Gonbworo pasmepa
He yny4ywaeT CUTyauuio

«[Mocne enecenus usmenenuii ¢ odun memod npuxodumcs nepedasamo
CUMKOM MHOZ0 RAPAMEMPOB 8 OPY2olis.

He Beerga sierko cokpatuts untepdeiic. OOBMHO A 3TOTO HYKHO
HM3MEHUTb HECKOJIBKO MeTo/10B. Kax npasuiio, cieyer mpojoiKUTh pas-
JeJIATh BO3JOJKEHHBIE HA METO/Bl 00SI3aHHOCTH, NPEIOCTABIAA AOCTYII
K TPOCTBIM MapaMeTpaM, TOJbKO KOIJa OHH HCHOJb3YIOTCS OT/EJBHO.
Hanpumep, MoJIepHU3MPOBAHHBIH MeTOJl render BBIHYJK/AEH H3BJIEKATh
BCe apaMeTpbl u3 06beKTa Rectangle, 4ToOBI MepeaTh HX B BHI3OB METO-
na drau. [oatomy 6bL10 GBI Tyullle TPOBECTH TakKe pehaKTOPHHT METO-
1 draw, 4ToOBI TAPaMeTPBI ¥, Y, W 1 h U3BJIEKAIICh TOJBKO BHYTPH HETO.
B atom carydae meToq render MOT GBI IPOCTO TiepeiaBaTh 0OBEKT Rectangle
B MeTOJA draw, MOCKOJBKY €My He TpeOyeTcs M3MEHSATh CBOHCTBA 3TOTO
00beKTa Imepej HadaaoM pHCOBaHUs!

®peiimBopku unm GMGNMOTEKN NPeaoCcCTaBnaoT
uHTepdencol ¢ ANIMHHLIMU CNUCKaAMXU NapaMeTpoB

«Hnmepghetic ucnoavzyemozo gpeiimsopka exuovaem oessamv napamem-
pos. Kak peanusosamn maxoti unmepeeiic, e napywas pexomenoayuio o6
unmepeiicax 6.10x08 kooa?»
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Wuorpa ¢peiivBopku uiau OHOAMOTEKN OHpeesaioT HHTepdeiich
WM KJIACChl ¢ METOaMU, COJeP/KalllIMK JUTHHHbBIe CIICKH T1apaMeTpoB.
Peanusaris WK nepeorpeieieHue 9THX METOA0B HeM30E/KHO IPHUBOIUT
K NOABJIEHHIO JUTHHHBIX CIIUCKOB NapaMeTpoB B Koje. Takne HapyuieHus
HEBO3MOJKHO IPEIOTBPATHTb, HO MOJKHO CMATHHTH HX OTPHILATEIbHOE
BrusgHne, 14 cMATYeHNA MOCTIeACTBHIT TAKUX HAPYIIEHUI, BBI3BAHHBIX
HNpUMEHEHHEM CTOPOHHUX (hpeiiMBOPKOB Wn OHOIHOTEK, CeayeT U30-
JMPOBATH 9TH HAPYIIEHW, HAIIPHMEP, ¢ TIOMOIIBI0 00ePTOK HIIH ajjarTe-
pos. Takke cTout nogymMarh o Beibope apyroro dpeiiMBopka nin 6ubino-
TEKH, HO 3TO MOJKET CHJIBHO NOBJMATH Ha APYTHE YaCTH CHCTEMBL.

5.4. AONOAHUTEeAbHbIe CBeAeHNS

METOHhI, HMEIHe MHOMKECTBO OﬁﬂBRHHDCTEI‘:I, KaK IMpaBHJIO, ABJIAIOTCA
0OBEMHBIMHI H CJIOAKHBIMH. HOBTOM}? CTOHUT BCIIOMHHTL peKOMeHAallMH1 110
VIIPOLUICHHIO 610K0B KO/la, IIPUBE/ICHHBIE B INIaBaX 2u3.

Kak B SIG ycTaHaBnuBaeTcs peiTUHI Mo pa3amepam
nHtepdeiicoe 6NOKOB Koga

Paamep nHtepdeiicos 610K0B KoAa ABNSETCH OAHUM W3 BOCBMW KpUTE-
pues SIG/TUVIT oLeHKM CUCTEMHbIX CBOMCTB AN AOCTUKEHWS YBEPEHHOM
obcnyxumeaemocT npoaykta. Npu oueHke peiTuHra no pasmepam WH-
Tepdeicos Bce BNOKN KOAa NOMELLAIDTCH B O4HY U3 YETbIpex KaTeropuii
pucka, B 3aBUCUMOCTM OT KonnyecTsa napameTpos. B tabn. 5.1 nepeuync-
NeHbl 3TU YeTbIpe KATErOpUK, B COOTBETCTBWM C Bepcuer 2015 kputepres
oueHkn SIG /TOVIT.

Tabnuya 5.1 <+ MuHumansHbie rpaHnLbl 47151 CUCTEMbI
C peiATUHIroM B 4 38e34kl 1o pasMepam
uHTepdeiicos 6nokoe koga (sepcus 2015
kputepues ouexku SIG /TUVIT)

OonycTUMbliA NPOUEHT
CTpok Koaa B MmeToaaxc... ona uitepdeincos gna cuctem
c 4 3sesgamm

.. Bonee 4yem cemblo NapaMmeTpamMm He 6onee 0,7%
.. NATLIO 1 Honee napameTpamm He 6onee 2,7%
.. Tpems 1 6onee napameTpamu He 6onee 13,8%
.. He Bonee Yem aBymsi napameTpamu | He meHee 86,2%
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Ha puc. 5.1 usobpaxeHsl npumMepsbl npodunei kayecTsa TPEX CUCTEM!

® cneBa - Auarpamma ANns CUCTEMbl C OTKPbITbIM WCXOAHbIM KOAOM,
B laHHOM cny4yae Jenkins;

® B LiEHTpe — gvarpaMma ans aHoOHUMHOW CUCTEMBI, MCnonb3yemoit SIG
B Ka4yecTBe 3TanoHa 4-38e34H0i CUCTEMbI;

® cnpasa — guarpamma, oTobpaxaloLlas rpaHuyHble TOYKW XapakTepuc-
TUK N5t AOCTUXEHWSI KAYECTBA, OLEeHMBAemMOoro B 4 38e3/bl.

Npodmne kayecTsa MpaHu4HbIA Nnpodune
MNpodtuns kavecTsa no pasMmepam uHTepdeiicos Ka4YecTea No paimepam
no pasmef uHTEpD & Koga uHTeptpeiicos Gnokos koga
Bnokos kofa cucTembl Jenkins CHCTEMBI ¥ & d oy CHCTEMBI % % ¥ oY

ux L

wiy

Puc. 5.1 + Tpu npodunsa ka4ectsa
no paamepam nHTepdeincos 610ko0B koga




[NaBa

Pasaensinte 3anaqiu
Had MOAYAU

B cnoskHoil TecHo cBazaHHOIl ccTeMe
HECUACTHBIE CJIVUYan Hel30e/KHDL,
Yapaws [eppoy (Charles Perrow ),

meopust 06bHBLY asapuil 6 oonoll hpase

PekomeHpoauns:

e uzberaiite moayneilt 6oneworo pasmepa, 4Tobbl UCKIIOYUTL
o6pazoBaHue TeCHbIX CBA3ei Mexay HUMMU;

* 19 3TOr0 pasgensaurte cdepbl OTBETCTBEHHOCTU OTAENbHbLIX
Moaynei U cKpbiBaiTe AeTanu peanusauvun ¢ NOMoOLLbIO WUH-
Tepdeiicos,;

* 310 ynydwaet o6cnyKnMBaemocTb, NOCKOALKY moandukaumio cnabo
CBSI3aHHOr0 KO/a ropasao npoLle BbIMONHATL U KOHTPONUPOBATD.

Bee pexomenpaiiiy, npejcraBieHHble B MPebIIYIIX I71aBaxX, Ha3blBa-
I0TCA PEKOMEHAUAMHE 17151 OJIOKOB KO/Ia, TIOCKOIBKY BCE OHH KacaioTCs
VIIPOLIEHHS CONPOBOIK/IEHIS OT/IeJbHBIX OJOKOB Kozia (METO/I0B U KOH-
cTpyKTOpoB). Pexomenaanns, npejicTaBieHHas B 3T0I TaBe, OTHOCHTCS
VoKe K YPOBHIO MOJIyJIeil.

Cﬂe,ﬂ,YET HanoOMHWTL, YTO NOHATUIO MOOYNA B OﬁbeKTHO-OpHeHTMDO-
BaHHbIX S3blKaX, TAKMX Kak A3blk Java, COOTBETCTBYET Knacc.

ITa PeKOMEHJIAlNA OTHOCUTCS K B3AUMOOTHOIIEHUAM MeXKIY Kiaacca-
M. OHa HanpaBJIeHa Ha YCTAHOBJIEHIE MEK/Y HUMHU THOKNX CBA3EIl.
PaccMoTpuM peanbHbIl IpHUMep, JeMOHCTPUPYIONII TeCHYIO CBA3b
MEKY Kaaccamu, U 00CYANM, [oYeMy 3TO IPUBOAHUT K mpobieMaM 06-
CITYKMBAHUA. ITUM IPHMEPOM IMOCHYKUT Kaace UserService n3 ypoBHs
J1y:K0 BeO-TIPUITOJKEH NS, KOTOPBIH B 1Ipotiecce pa3paboTKi Hauas paspac-
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TaThCA W pOC J0 TeX I0p, MOKa HE CTal HAPVUIATh PEKOMEHIAIHI0, TIPH-
BeJIeHHYIO B 9TOI TIaBe.
B nepsoii urepatun paspaboTku kiaace UserService cojepsKal JHIIb
TpH METO/1a:
public class UserService {
public User loadUser(String userld) { ... }

public boolean doesUserExist (String userId) { ... }

public User changeUserInfo(UserInfo userInfo) { ... }

31ech cepBepHas yacTh BebO-npuiokenns peanusyet untepdeiic REST
1 KJIIMEHTCKOI 4acTH 3TOI 1 APYTHM CHCTEM.

Wnrepdeiic REST obecniednBaet yrporeHHsiil MOPSI0K TPEIOCTAB-
Jerus BeO-cayik0. ITo MONyJIApHBLL c11ocod npefocTaBaeHns GyHKIIHO-
HAJBbHBIX BO3MOJKHOCTeHl cTopoHHUM cucTemaMm. Hiuoke mnpencrasien
KJIace, pealMsyIoNHil MoJb30BaTeNbeKIe ONMepalui ¢ UCTIONIb30BaHHEM
Kmacca UserService:

import company.system.services.UserService;

{/ Arpubyre @Path u @GET ompegenswrcs Java REST Service API
@Path("/user")
public class UserRestAPI {

private final UserService userService = new UserServicel();

AGET

@Path("/{userId}")

public Response getUser (EPathParam(value = "userId") String userld} |
User user = userService.loadUser (userld);
return todsonluser);

Bo Bropoii utepammu pazpaboTku kinace UserService ocrancs Ges us-
MeHeHuit. B Tperbeil utepaiin ObUTH peani30BaHbl HOBbIE TPeOOBaHHS,
HTO IMO3BOJIMJIO MTOJIb30BaTe/II0 PEerucTpupoBaThcAa A IMOJTYHEeHHA Ollpe-
JleJIEHHBIX yBE‘I[OM..TIE'HHI?{. ,[[.TIH YAOBIETBOPEHUA THX Tp86DBE{HHﬁ B KJ1acc
UserService 6bIJ"[IrI ,EEO6aB.."IEHhI TPH HOBBIX MeTO/d!
public class UserService {

public User loadUser(String userld) { ... }

public boolean doesUserExist (String userId) { ... }

public User changeUserInfo(UserInfe userInfo) { ... }
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public List<NotificationType> getNotificationTypes (User user) { ... }

public void registerForNotifications(User user, NotificationType type) f{

}

public void unregisterForNotificaticns(User user, NotificationType type) {

I[OCTyII K 9THM HOBBIM BO3MOKHOCTSM OBLI peain3oBal B BHAE OTJIE/Ib-
HOTO KJj1acca:

import company.system.services,UserService;

@Path("/notification™)
public class NotificationRestAPI |
private final UserService userService = new UserServicel);

@POST

@Path("/register/{userId}/{type}")
public Response register (@PathParam(value = "userId"} String userId,

@PathParam(value = "type" String notificationType)) f{
User user = userService.loadUser (userld);
userService.registerForNotifications (user, notificationType);
return tonon[HttpStazus.SC_OK};
1

@POST
@Path("/unregister/{userId}/{type}")
public Response unregister(@PathParam(value = "userId") String
userld, @PathParam(value = "type" String notificationType)) {
User user = userService,loadUser (userId);
userService.unregisterForNotifications (user, notificationType);
return toJson (HttpStatus.SC OK);

B werBeproii ureparin GuLIH pean3oBaHbl HOBbIE TpehoBaHs, obec-
IevyuBaroIie 1mouck, 6)'[0KHPOBKy U BBIBO/] CITMCKa BCEX 336.?IOI{I'IPOB3H-
HBIX [I0JIb30BaTEIeH (ITOC.."IE,E[HEE TpE6OBaHHE PYKOBO/JCTBA peaaH30BaHO
st teneit orgernoct). Bee atu tpeGoBaHusa npuBen K J00aBIEHHIO
HOBBIX METOJIOB B KJacc UserService.
public class UserService {

public User loadUser(String userld) { ... }

public boolean doesUserExist (String userId) { ... }
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public User changeUserInfo(UserInfo userInfo) { ... }
public List<NotificationType> getNMotificationTypes(User user) { ... }

public void registerForNotifications(User user, NotificationType type) f{

}

public void unregisterForNotifications(User user, NotificationType type) |

t
public List<User> searchUsers(UserInfo userInfo) { ... }
public void blockUser(User user) { ... }

public List<User> getAllBlockedUsers{) { ... }

[oce 3aBepuienns aToil UTEpanuil KJIacc BBIPOC 10 BHYIIUTEIbHBIX
pasmepos. Ha atot MoMenT Kiace UserService ctasn HanboJee 4acTo He-
HnoIb3yeMoil  cayxkb0it B cucreMe. TpH KIHEHTCKHX MPeCTABICHH
(cTpanumBl 1IpohuiA, YBEIOMJICHHI U TMOHCKA) TOJb3YIOTCH KIACCOM
UserService yepes Tpu cayxOsr REST APIL Yuncno BXoAAIINX BHI30BOB
U3 IPYTHX KJIaccoB (HarpyaKa 1o BXoay) Boszpocio ao 50. Pasamep kinacca
npessici 300 cTpok Koza.

IMopoGHble Kmaccehl CTPAJAOT CHHAPOMOM GOJBIIOTO KJIacca, YIOMU-
HaBIIMMCS B r1aBe 4. VX KoJi cofepRUT CANIIKOM MHOTO (DYHKIIMOHATb-
HBIX BO3MOJKHOCTEH, a Taike 3aBHCHT OT JleTajeil peannsaliliil OKpy-
satottero kofa. Kak pesysbrar atot kimace oOpasyer TecHbie ¢BsaA3i. OH
HCTIOJIB3YeTCS BO MHOJKECTBE MECT M 3aBHUCHT OT JleTaseil peasnsaiinn
BHellTHero koja. Hampumep, oH HCHONb3yeT KJacchl ¢10s JaHHBIX 7S
VIIPaBJIeHHS TPOGUIAME 0b30BaTeIel, CHCTEMY OITOBEIIeH S, TOUCKa
1 GIIOKHPOBKH APYTHX [OJIb30BaTENE.

™ lMoa TecHON CBA3bID NoApasymeBaeTcs, 4YTO MPWU U3MEHEHWUW OOHOWA

) 4acTu cucTeMbl BO3HWKaeT HeobxoAMMOCTb M3MeHsSTb Apyrylo. OHa

onpeaensieTcs He TONbKO HENOCPEACTBEHHLIMU BbI30BAMU, HO W CO-

eANHEHUAMW Yeped KOHGUrypaunoHHble daiinbl, CTpykTypy 6a3bl AaH-

HbIX MK paxe yepes GyHKUMOHANBEHOE Ha3zHavYeHue (C TOYKU 3peHust
BuaHec-norukmn).

[Tpobaema TaKUX KIaCCOB 3aKII0YAETCS B TOM, YTO OHH CTAHOBATCA TO-
psueii Toukoii obcaykuBanns. Bee yHKIIM, cBA3aHHbIE (1aKe OTAAICH-
HO) € NI0JIb30BaTeISIMH, B KOHEUHOM HTOTe CX0/1ATes B Kiaacce UserService.
ITO MpHUMep HENIPaBHIBHOTO pas/enenns obazannocteil. laxke paspabor-
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YUKAM BCe CJI0KHee pa3obparbes B Kiaacce UserService, OH pa3pactaercs
U CTAHOBUTCS HeyTpaBJisieMbiM. MeHee ONbITHBIX Pa3paboTYnKOB KOMaH-
JIe ATOT KJIACC [YTAET, H OHU OOATCS BHOCHTD B HETO H3MEHEHUSL.
Heobxopumo moHuMaTh 3HaueHHe JIBYX MPHUHIUIIOB TECHOIH CBA3H
MESK/TY KIACCAMEL
O Tecnas cBa3b ABIAETCA MPOOJEMOH HCXOIHOTO KOJA HA YPOBHE
kaacca. Bee MeTost kiacca UserService COOTBETCTBYIOT PEKOMEH-
JALIAM, TPeJICTABTEHHBIM B Ipeabiymux riasax. Ho oObenne-
HHIEe MeTO/I0B B Kiacce UserService gemaer kiacce UserService TecHo
CBA3AHHBIM € KJIACCAMH, HCIIOJIB3YIOUIUMHE €T0.
Q Ilouarus tecHoil U cnaboil CBA3KM ABJAIOTCH OTHOCHTEIbHBIMH.
Briusgnne tecHoit ¢BA3KM HA 06GCTYKHBAEMOCTD OMPEIEISIETC YHC-
JIOM BBI30BOB METO/IOB U pazMepoM kiiacca. To ecTs uem Hotbiire 06-
palleHHil K TeCHO CBA3AHHOMY KJIACCY, TEM MEHBIIE JOJKeH ObITh
ero pazmep. Ecoim kiracesl HA/IEsKHO H30JUPOBAHBI, YHCJIO BBI30BOB
MOZKeT OBITh OOJIBIINM, HO CBA3b MPU ATOM OyzieT c1aboil, TOCKOIb-
KY B Hell y4acTByeT MeHbIINH 00beM Ko/1a.

6.1. MoTusaums

BospmmM npenMynecTBOM MaTeHbKUX KJIACCOB ABJsAeTCs cabdas CBA3b
mexay Humu. Crrabas cBasb obecrieuBaeT GOJBIIYIO THOKOCTD Ha YPOBHE
KJIACCOB, YTO YIPOIIaeT JaibHeilllee BHeceHne uameHennil. [lox «rn6-
KOCTbIO» 3/leCh NOHUMAeTcsl BO3MOKHOCTb BHECEHHS M3MEHeHHI MmpH
OTpaHYeHHOCTU PUCKA MOABIEHN HeOXKUIAHHBIX nocteacTsuil. To ecTs
cnabas ¢BA3b MO3BOJIAET pazpaboTdnkaM paboTaTh ¢ H30IHPOBAHHBIMU
4acTsAMHU KOJ1a, He OKas3bIBas Bo3JelicTBUA Ha ocTanbHoI kof. TpeTbe pe-
HUMVILECTBO, KOTOPOE Helb3s He0OIleHNBATD, 3aKI04aeTcd B IIPOCTOTE
uaydeHns 6asbl KOJA B 11€JI0M JIUIS MEHee OIBITHBIX Pa3padOTYHKOB.

B caepyomux pasjenax Mbl paccMOTPUM HPEHUMYIIECTBA HATNYHSI
B CHCTEME TOABKO HeGOMBIINX H ¢1ab0 CBA3aHHBIX KIACCOB.

HeGonbwme cnabo ceBA3aHHble MOAYNM MO3BONSIOT
pa3paboTyMkaM UMeTb AeNi0 C HafeXHOo
M30/IMPOBAHHbIMU YacCTAMU CUCTEMbI

Korna xmace TecHo ¢BsA3aH ¢ JAPYIrUMH KJIaccaMi, BHeECEHHE M3MeHeHMIT
B ero peajinsalii) OKasblBaAeT BJIMAHHE Ha BCHO CHCTEMY. I—Iarrp}mep, Hu3-
MeHeHue PIHTep('l')eﬁCZ] Of}ﬂ.[e,ILOCTyH HOTO MeTOJa NPUBOJANUT K H3MEHECHHIO
BCeX BBI3OBOB atoro Metoja. Ilomumo HE‘O(’JXOJII/IMDCTI’I MPUIOKEHMA
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OOIBITNX VVCH.?II'II:J{, ATO YBEJAHMYHUBAET PHCK NOABJIEHHA omubOK U Heco-
OTBETCTBHII T/Ie-TO B OTJAAI€HHBIX MECTaX CHCTEMBI.

HeGonbwme cnabo ceBA3aHHble MOAYNM YNPOLAIOT
HaBuUraumio no Kopy

HpaBHJIbH(}e pasjejeHue 3aa4 He TOJNbKO JeJaeT KO FI'I(e}KHM, VIIpOLIasd
€ro nocaeAvioniee HaMeHeHme, Ho 1 obieruaer dHa/I13, MIOCKOJbKY KJI4CChI
HHEKAICYJIUPYIOT JaHHBIC H peaTH3alliio UL pelleHnAa OMHOIH-eIMHCTBEH-
HOI 3aj1auH, HO,ILOI.:}HO TOMY, KaK MOMHO ObL110 JdaBaTb MMeHa MeToJaM,
OTBETCTBEHHLIM 34 4YTO-TO O/{HO, KJ4CCbhl, €CJIH OHH HCIOIb3YIOTCA JIITHA
JIOCTIZKEHMS] KaKoi-TO O/THOIT meJam, Takxe MOMKHO Ha3bIBaATh TdK, YTOOLI
ObL110 Cpasy ACHO, JJ14 Hero OHHU NpeIHaSHAYCHbL. YBEI)EHHOCTIJ B TOM, 4TO
OJHH KJTacC OTBEHAET TOJIBKO 34 YTO-TO OJHO, HOCHUT Ha3BaHHe IIPUHINIIA
l'!epC.DHa.TIhH{)fl OTBETCTBEHHOCTH.

HeGonbwwme cnabo ceBfi3aHHble MOAYyNM AenaioT
BCe oOnactu koga Gonee NMOHATHbIMU HOBbIM
paspaboTuymkam

Krnacesl, napymatoliie IpHHIHI IePCOHATBHON OTBETCTBEHHOCTH, CTa-
HOBSATCS TECHO CBA3aHHBIMI U ¢ TEUEHHEM BPEMEHH HAKAIUINBAIOT B cebe
macey xoma. ITogobuo wmaccy UserService, mpeacTaB/IeHHOMY BO BBe-
JIEHHH K TJiaBe, TaKHe KJIACCHI IYTAl0T MaJOOIBITHEIX PaspadoTYHKOB,
U JIaske ONBITHBIE Pa3paboTINKH He CIHUIKOM YBEPEHHO cehs 4yBCTBYIOT
[pU BHECEHWN M3MEHEHUI B UX peasnusanuio. basy koga ¢ H0ibImM Ko-
JIMYECTBOM KJIACCOB M HEYETKUMH IPaHUIAMU OTBETCTBEHHOCTH O4YEHb
TPYAHO a1l THPOBATH K HOBBIM TPEOOBAHIIM.

6.2. Kak npuMeHsITb peKoMeHAaLMo

B nenom ata peKoMeHalius npeJalncbiBaeT COXPAHATDL KJIACChl MaJleHb-
KHMH (BOBJ’IaI‘&H Ha HHUX pellleHue OJIHOI, KOHKpETHOﬁ 3a,1atm) H OrpaHu-
YHBATb YHUCJIO Of)paHJ,EHI/II‘:I K KJIaccy M3 KOJda BHE CaMOro KJjacca. ﬂ,aﬂee
OIIUCBIBAIOTCA TPH IIpHUMepa, MOMOraluHux n3bexaTh 06]}330B3HHH Tec-
HOI CBA3H MEK/AY KIacCaMI.

PaspneneHne knaccos rno pewaemMbiM 3agad4am

PaspaﬁoTKa KIacCoB, COBMECTHO PeaIN3VIOIMHX ('l')}’HR'L{HDHaJIhHOCTh npo-
FpaMMHOfI CHCTEMBI, ABJISACTCA OHCHb BaKHBIM 2TallOM MOJAETHPOBAHMA
H MPOEKTHPOBAHHA Oﬁ'bEI{THO-Ol}HeHTHpOBaHHIJIX cucteM. B THIIHYHBIX
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MpOrpaMMHBIX MPOEKTAX KJIACChI H3HAYAJIbHO ABJIAKTCA JOTHHECKHMH
CYHIHOCTSAMHA, KOTOPbLIE Peau3yioT eJHHCTBEHHYIO fbyHKLIHOH'dIIbHOCTb,
HO € TedeHueM BpeMeHH Hda HUX MOTYT BO3/MaraThbCsa JOINOJTHHTEIbHbIE
0653aHHOCTH. JIJISI npeJoTBpalieHA CHHAPOMA OOJIBIITNX KIACCOB paspa-
HoTynKam caeayeTr NpuHHMATDL MeEPbBL 714 pa3jlie/leHHA Klacca, Korjla eMy
BMeHeHO HeCKOIbK0 00A3aHHOCTell.

,[[.TIH JAEMOHCTpAIlNM pas/JieJuM KIacce UserService us BBeJeHHA K IJla-
Be Ha TpH OTAEJbHBIX KJacca. Huxe NPUBOAATCA [Ba BHOBb CO3/JaHHBIX
KJIacca M M3MEeHeHHBIH Knace UserService:
public class UserNotificationService {

public List<NotificationType> getNMotificationTypes(User user) { ... }

public void register(User user, NotificationType type) { ... }

public void unregister(User user, NotificationType type) { ... }
}
public class UserBlockService |
public void blockUser(User user) { ... }
public List<User> getAllBlockedUsers() { ... }
}
public class UserService {
public User loadUser (String userld) { ... }

public boolean doesUserExist (String userId) { ... }
public User changeUserInfo(UserInfo userInfo) { ... }

public List<User> searchUsers(UserInfo userInfo) { ... }

[Tocne nepepacnpesienennss 0TBeTCTBEHHOCTH Meskay Kiaaccamu REST
API peanuzanusg cucrembl moydmiack Oosee caabo csgasannoit. Hanpu-
Mep, kaaccy UserService He TpeGyercs 3HAThb, KAK YCTPOEHA CHCTEMA VBe-
JOMJIEHHIT FUIH JIOTHKa OJIOKHPOBAHNA ToJb3oBateeil. B nanpHeiinem pas-
paboOTUHKY, BEPOATHEE BCETO, OY/YT pasMellaTb HOBbIE (hYHKIMOHAIbHbIE
BO3MOKHOCTH B OT/IeJIbHBIX KJIaccax, a He 100aB/IATh HX B KiTacc UserService.

CokpbiTe nogpobHOCTEN peanu3auuu

3a uHTepgeincamm

Tax:xe cnaﬁylo CBA3aHHOCTD MOYKHO 06ECIIE‘-II'ITI: 3a CHET COKPBITHA OCO-
6EHHDCTEI‘/)I " ,E[ETE!.JIEﬁ peainns3alii ¢ IMOMOIILI BbICOKOYPOBHEBOTO MH-
tepdeiica. PaceMoTpuM Kiace, peanusylolmuil yvipasienue nudpoBoii
Kamepoﬁ H CHOCD()HOﬁ JenaTb CHUMEHW Kak CO BCT[BIU.IKOﬁ, TaKk 1 683 Hee:
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public class DigitalCamera {
public Image takeSnapshot() { ... }

public void flashlightOn() { ... }
public void flaslLightOff() {

HpeﬂHOHO}KHM, HTO 3TOT KOJ HCITOJIb3YETCA B IPUIOMKEHMH [T CMapT-
('l'JOHa, KaK IMOKa3aHO HIKe:

[/ ®asin Smartphonedpp.java:
public class Smartphonelpp {
private DigitalCamera camera = new DigitalCamera();

public static void main(String[] args) {

Image image = camera.takeSnapshot();

CryeTrs Kakoe-To BpeMs HMOABWINCH GoJiee MPOBUHYTHIE [[H(PPOBBIE
kamepsl. Kpome cbemin ororpaduii, oHM MOTYT 3aITUCBIBATH BUIIEO, CO-
JepsKat TaiiMep, MOTYT OCYIIECTBIATH NPUOIIKeHne H oTanerne. B pe-
ayabrate Kiaacc DigitalCamera Gbiia gobaBiieHa MOIEPIKKA HOBBIX BO3-
MOJKHOCTEI:

public class DigitalCamera {
public Image takeSnapshot() { ... }

public void flashlightOn() { ... }

public void flaslLightOff() {

public Image takePanoramaSnapshot() { ... }
public Video record() { ... }

public void setTimer(int seconds) |{

public void zoomIn() { ... }

public void zoomOut() { ... }

W3 npuseieHHOTo IpUMepa HETPYAHO MOHSATD, YTO PacIiipeHHas Bep-
cug knacca DigitalCamera moaydmiach ropasao GoJIblie mepBOHAYATbHOII,
obecrieynBaionieil MeHbie (hYHKIHOHATBHBIX BO3MOKHOCTEH.

[puinoxenue nmas cMapTgoHa MO-TPeKHEMY HCIOIb3YET TONbKO TPH
nepBOHAYANbHBIX MeTo/a. O[HAKO, TOCKOIBKY UMeeTCs JINIIb OJIMH KJIace
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DigitalCamera, MPHIOKEHNE BBIHYKACHO HCIOIB30BATE 3TOT KIace H0Ib-
HIero pasmepa. 1o BeIeT K 06[)33033}{}‘110 60..TIEE‘ TeCHOI CBA3H, HeM He-
Of’}XOHI/IMD. Ecnu OJHH MK HECKOJBKO JOIIOJHHTEABHBIX METOJ0B KJaacca
DigitalCamera M3MeHUTCS, HPUJETCS MPOCMOTPETh KOJ BCETO MPUIOIKE-
HMA, '-IT061:|I yﬁeﬂ;HTbCH, HTO Tarast MOJIepHHU3allMA HI Ha 4TO He [MOBJIMAIA.
U xota MPUIOKEHHE He UCITOJIL3VET HH OJTHOIO HOBOIO MeTO/1a, OHM OCTa-
0TCA JOCTYIIHBIMI J1J15 HETO.
ﬂﬂﬂ 0cna6nem{z CBA3H MOMHO UCITOJNBL30BATH HHTEP(l'JEﬁC, onpeae/iAm-

H.lHi;l OFpaHPILIEHHhIﬁ CITHCOK ('l')yHKHHOHB.."lBHbIX BO3MOKHOCTEI KaMephbl
Kak 1A 06]31‘-IHbIX, Tak 1 1A NPOJABHHYTBIX KaMep:
[/ ®amn SimpleDigitalCamera.java:
public interface SimpleDigitalCamera {

public Image takeSnapshot();

public void flashLightOn();

public void flashLightOff();
i
[/ @aiin DigitalCamera.java:
public class DigitalCamera implements SimpleDigitalCamera {

i
// @asin Smartphonelpp.java:
public class Smartphonelpp {

private SimpleDigitalCamera camera = SDK.getCamera();

public static void main(String[] args) {

Image image = camera.takeSnapshot();

Taxoe usMenenne NPUBOANT K OCTaOIEHUIO CBA3H 3a cueT 0oJee BbI-
COKOIl CTeneHM MHKaNcyanuu. J[pyruMm cioBaMH, KJIacchkl, KOTOpbIe
HCIIOJIB3YIOT TOJIBKO OCHOBHBIE (DYHKITHOHATIBHbIE BO3MOKHOCTH IIH(DPO-
BBIX Kamep, Ternepb HUYETO He 3HAIOT 000 BCeX BO3MOKHOCTSX MPOJBU-
HyTtoii nugposoit kamepsl. Kinace Smartphonelpp nony4aer J0CTYII JIHIIb
k unrepdeiicy SimpleDigitalCamera. ITo rapaHTHpYeT, YTO NPHIOKEHHE
Smartphonelpp He CMOKET HCIMOJIL30BATh METO/OB, IpeJHa3HaueHHbIX
TOJIBKO JUIA TIPOJIBUHYTHIX KaMep.

Kpome Toro, cucrema moiyuuiack Gosee MOAYIBHOIL OHA CTPYKTY-
pPHPOBaHa Tak, YTO H3MEHEHHE OJIHOTO KJIACCA OKa3bIBaeT MUHIUMATBHOE
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BIMAHHE Ha JIPVIUeE KIacChl. ITO, B CBOIO odepe/lb, VaydiiaeT MO,E[I'I(‘I')H M-
PYEMOCTDL: CUCTEMY CTAJIO IPOLIE H3MEHATDL M YMEHBIITWIICA PUCK ITOABJIE-
HHA OHJI{f}OK, BbISBAHHBIX H3MEHEHMAMM.

3ameHa nonb3oBaTenbckoro koga Gubnuorekamm
unu ¢ppeAMBOpPKaMM OT CTOPOHHUX NpPoOU3BOAUTENeMn

Tpetbeit npuuarHOiL, 06BIMHO TPUBOAAIIEH K 0OPA30BAHUIO TECHOH CBA3N
MKy MOIYJIAMH, SIBISIOTCSA KJAacchl ¢ obuell win ciay:keOHOH (DyHK-
LIOHANBHOCTRIO. KilaccuueckuM TpHMEpOM MOTYT CIIY/KMTh KJIAcchl
¢ umeHamu StringUtils m FileUtils. [lockobky aTH Kiaccsl ofecriednBa-
10T 001He (QYHKIIMOHAIbHbBIE BO3MOKHOCTH, OHU HCIIOJIB3YIOTCS MOBCE-
MecTHO B Gase koja. Yacto Takoil TecHO CBA3M C/0KHO H3bexkath. Tem
He MeHee cTapaiiTech OTpaHUYNBATDL PasMepbl KIAcCOB U TePHOANYECKH
nepecMatpuBath Gubanoreku u (GpeiiMBOPKH (€ OTKPBITBIM HCXOIHBIM
KOJIOM) Ha IIPE/IMET 3aMEHBI IMI TT0b30BaTeIbCKOI peannsalin, Apache
Commons (https://commons.apache.org/) u Guava Google (https://
github.com/google/guava) — nomnynisgphbie GHOIHOTEKH YacTO BOCTpe-
GosaHHBIX (DyHKIHI. B HEKOTOPBIX cTydasx cIysKeOHBIH Ko MOKHO 3a-
MEHHTb HOBBIMH BO3MOJKHOCTSIMH $I3bIKa Java, Win KogoM u3 obuieit 6u6-
JIHOTEKU KOMITAHHIL.

6.3. Tunn4yHble BO3paXkeHNs1 NpPOTUB
pasaseneHns 3aAad

Huzxe pPacCMaTpHUBAOTCA THIIHMYHDBIE BO3PaAKeHHA [IPOTHB peKOMeH1allii,
KOTOpOﬁ MOCBAIIEHA I'/laBa.

BospaxeHue: cnabble CBA3M BCTYNalOT B KOHQAUKT
C BO3MOXHOCTbIO NMOBTOPHOr0 UCMNOJSIb30BaHUS

«Tecias ceasb — amo nobouNbIl AP hexm MHO20KPAMH0Z0 UCHOTLI0BANUS
Koda, nonyuaemcs, 4mo smMa pexomMeHdayus RPOmuUsope UM opyaum».

Jla, MHOTOKpPaTHOE UCTOIB30BAHNE KOJIA MOXKET VBEIHYUTh YHCIIO Bbl-
30B0B MeTo/1a. OJIHAKO 9TO He J0/KHO TPUBONTE K 00Pa30BAHHIO TECHBIX
cBsA3ell 10 IBYM IIPHYHHAM:

Q MHOroKpaTHOE HCIOJIb30BAHHE KOJa He 00A3aTeIbHO J0/IKHO CO-
IIPOBOXK/IATBCS BBI30BOM METOJ0B M3 MHOMKECTBA MECT B KOJE.
ViyuuieHne apXuTekTypbl [POrPAaMMHOTO 0OeCIeueHts, Halpu-
Mep ¢ HOMOMLIbI0 HacJeJOBAHUSA MM COKPBITHUSA PealHu3allui 3a
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nHTepdeiicaMu, MO3BOJIAET HCIIOIb30BaTh KOJ MHOTOKpaTHO 6e3
00pa30BaHus TECHBIX CBA3€l, TOCKOIBKY HHTepdeiic CKphIBaeT je-
TaJIN PeaTU3alui;

O npupanne xoay Gomee 0606IMIEHHOTO XapaKTepa, A/ paciiupe-
HHS KPyTra pelllaeMbIX UM 3aja4, He 03HauaeT 00pa3oBaHus Tec-
HbIX cBaseil. [lelictButensrno, 0600meHHbIH KO OYIeT BbI3bI-
BaThCs U3 OOJBIIETO KOTHMYECTBA MeCT, YeM KoHKpeTHbIiL. Ho s
peanusanuu cayxeOHBIX pyHKINIT yacTo Tpebyercsa HeGOMbIIONH
0bbeM kojia. B pesyibraTe MOKET HMETHCSI MHOTO BXOJISAIINX 3a-
BUCHMOCTEI, HO Bce OHH OYYT CCBLIATHCSA HA KO HeOOIBIIOTO
pasmepa.

BospaxeHnue: nHrepdeicbl asbika Java
He npegHa3Ha4YeHbl Ana ocnabneHus ceasen

«He umeem cmvicia ucnoavzosamn uumepq’mﬁcm 23?}1&?0_]&0& dna uckaove-
HUSL MECHBIX CBA3CU».

ﬂeﬁCTBI/ITEHhHO, HCIIOJIb30BaHHE IfIHTep(beﬁCOB JaeT OTJIHYHYH BO3-
MOMHOCTD VAVHIINTDL HHKATICYIAIIHIO ITYTEeM COKPBITHA peaau3allii, HO
HET CMbICJIa OIpeJae/iATh 110 HHTEP(T)EI:'ICVV JJIA KadKJ0ro Kinacca. Onpeﬂe—
JATH HHTep(‘l’)ef{C HMeeT CMBIC, TOJIBKO €CJIH OH pealu3yeTcd He MeHee
HeM JIBYM:A KJlacCaMU B ITPHJIOZKCHUH. paCCMOTpHTe BO3MOKHOCTD pas3jie-
JIEHHS KJIACCa, eCJIH eINHCTBEHHOI HpH‘-IHHOfl orpeneneHna HHTEp('l')EI:i-
Ca sl HeTO ABAAeTCd OrpaHHvdeHne obbeMa KOJa, J0CTVIIHOTO APYTIHM
Kinaccam.

Bo3paxeHue: BbICOKAas Harpys3ka Ha cnyxeGHbie
Knaccbl Heu30exHa

«Cayacebuniil k00 6cezda Oydem Bvl3blAMbCA U3 MHONCECTBA MECM 8 Cl-
cmeme».

3Iro AeiicTBuTenbHO Tak. Ha npaxtike faske cucTeMbl ¢ BHICOKHM YPOB-
HeM 00CIYKHBAEMOCTH COZIEpKaT HeGOIBIIOE KOTHYECTBO KO/A, KOTOPBII
ABJSETCS HACTOMBKO YHUBEPCAIBHBIM, YTO HCIIOAb3YETCS U3 MHOXKECTBA
MecT (Harpumep, pYHKIUNA perHcTpaluy Wi BBOJA,/BbIBOAA). YHUBEp-
CaJbHBIH, MHOTOKPATHO HCIONb3YEeMBIH KO/ 0/UKeH ObITh HeGOIBIINM,
HO 0e3 HEKOTOPOI ero 4acTu MpocToO Helb3sa 000HTHCh. OHAKO ecu
(pyHK1MA AelicTBUTEIBHO HIMPOKO HCIOIb3YeTCs B CHCTEME, JIOKHEL CY-
HIECTBOBATH Pealu3yiolie ee (hpeiiMBopKH 1 6HOMIOTEKH, O3BOJIIO-
1111e UCIOIb30BATh €€ B TOTOBOM BHJIE.
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BospaxeHue: He Bce cnabo CBA3aHHbIe pellueHus
yNnyyLalT 06cnyXuBaemMocTb

«Dpetimsopru, pearusyrowue unsepcuio ynpasienus (IoC), obecneuusarwom
CAAbYI0 CBAIANHOCTID, 1O NPU FMOM 3ampyonsiom obcayicusanite Kodar.

Wusepcus ynpasuenus (Inversion of Control, IoC) — ato npusiin
HPOEKTHPOBAHHS, MOMOTAIONIMI 106HThCs ocnabiaenus csaseil. Cyuect-
BYIOT (hpeiiMBOPKH, crtocoOHbIe TOMOYE B 9TOM. [IpuMeneHite npuHmna
IoC caenaer cucremy Gosee rOKOH A paciIMPeHHs  YMEHBIITHT KOJIH-
4eCTBO CBs3eil MeKy hparMeHTaMi KoJia.

VrBepiiene, uTo Takue (PpeiMBOPKH 3aTPYIHAIOT 0OCIYKUBAHNE, CBH-
JETENBCTBYET 0 HEAOCTATOUHOH OIBITHOCTH pazpaboTunkos. CleoBaTe ib-
HO, KOT/IA TAKOE BO3PAKEHIE YTBEPIK/IEHHE OKA3BIBAETC 000CHOBAHHBIM, 3TO
obmscHsercst npobiaemoit BeiGpanHoro hpeiiMBopKa, a He Texuosorun loC.

K penrennio ucnonbp3oBaTh GpeiiMBOPK 14 pean3alii TeXHOJIOTHH
IoC creyeT MOAXOAUTE € OCTOPOKHOCTBIO. [10106HO BeeM MHKeHEPHBIM
pELIeHIAM, OHO HpeICTaBIsgeT coOoi KOMIIPOMIICE, KOTOPBIH He Beeraa
onpasjan. Mcenosnpzosanue peliMBOpKa TAKOTO THITA TOIBKO IS IOCTH-
JKeHHA ¢1a001 CBA3U MPAKTHYeCKH HUKOT/[A He ObIBAET OIPaBIAHO.

Kak B SIG ycTaHaBnuBaeTcs peiTUHI CBA3aHHOCTU Moaynei

CB53b Mex/1y MoAYNAaMU SBNSETCH OAHUM U3 BoCbMU kpuTepues SIG/TU-
ViT oueHKM CUCTEMHbIX CBOWCTB A5 AOCTUXEHWNA YBEPEHHON o6cnyxn-
BaemMocTu npoaykra. Mpu onpegeneHnn peiTuHra No CTeneHn cBA3aHHo-
CTW MOLYNEN PACCHUTLIBAETCA HArpy3Ka Ha Kaxablii M3 MeTogo.. Kaxabli
Moaynb (knacc B A3blke Java) 3atemM NoMeLLaeTcs B OOHY M3 4YeTbipex
KaTeropuii pucka, B 3aBMCUMOCTW OT UTOrMOBOI Harpy3ku Ha BCe MeTofbl
knacca. B Tabn. 6.1 nepeyncneHbl 9T YETbIPE KATEMOPUW PUCKA B COOT-
BeTCTBUM ¢ Bepcueit 2015 kputepues oueHku SIG /TUVIT. Tabnuua otpa-
KaeT MakcuManbHblil 06beM Koaa, KOTOPLIA MOXET HaXo0aUTbCS B KaTero-
pUsix pucka ons CUCTeMbl ¢ peRTUHIoM B 4 3Be3fbl. Hanpumep, He 6onee
21,8% kopa MOXET HaxXoOUTLCS B KATErOPUN YMEPEHHOIO PUCKa, WU TO Xe
camoe OTHOCUTCS K PYrM KaTeropusm.

Tabnuya 6.1 ++ Kateropuu pucka no cea3ssm Mogynei
(Bepcus 2015 kputepues oueHku SIG /TUVIT)

Harpy3ka Ha Bxon JdonycTUMBbIiA NPOUEHT
B KaTeropuu BE cucTeme c 4 3gesgamMmm
51+ He 6onee 6,6%
21-50 He 6onee 13,8%
11-20 He 6onee 21,6%
1-10 He copepxut
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Ha puc. 6.1 usobpaxeHsbl npumMepsbl npodunei kayecTsa TPEX CUCTEM:

® cneBa - Auarpamma ANns CUCTEMbl C OTKPbITbIM WMCXOOHbIM KOAOM,
B AaHHOM cnydae Jenkins. Cnegyet oTmMeTuTh, 4TO 3aechk Jenkins He
MOMHOCTBLID COOTBETCTBYET TpeboBaHWsSIM K CUCTEME C PEeRTUHIOM
B 4 38e31b! N3-3a 60MbLIOro 06bema Koaa B KATErOPWU C BbICOKUM PUC-
KOM (KpacHoro ugeta);

® B LEHTpe — guarpaMma ans aHOHUMHOW CUCTEMBI, MCnonb3yemoit SIG
B KA4eCTBe aTanoHa 4-3Be34H0W CUCTEMbI;

e cnpasa — avarpamma, otobpaxaloLlas rpaHnuyYHbIe TOHYKKM XapakTepuc-
TUK N5 AOCTUKEHNS KA4ecTBa, OLUeHMBaeMoro B 4 38e3bl.

NMpodune kavyecTsa Mpodmne kayecTsa MpaHM4YHbIA Npoduns
No CBA3AHHOCTM MoAYnen no CBA3AHHOCTM Moaynen Ka4yecTBa N0 CBA3AHHOCTH
cucTemel Jenkins AHOHMMHOW CUCTEMBI % ¥ o % % MOAYNEH CUCTEMBI * % % ¥ %

LI =y g0
e nae e

CEE) w2150 2150

Puc. 6.1 < Tpu npodunsa ka4ecTea rno cBsA3aHHOCTW MOAyNeii
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TeCHbIX cBS13e
Me>XKAY SIAeMeHTaMu
apXNTeKTypbl

CymecTBYIOT JBA TOX0/1a K pazpaboTke NporpaMm-
HOTO 00ecIe eI O/THH 3 HIX 3aKTI0UACTCS B €T0
VIIPOUIEHHH, TIOKA He CTAHET OUeBHIHLIM OTCYTCTBHE
HE/I0CTATKOB, & IPYTOi — B YCJIOJKHEHHH, [TOKA ero
HEJ0CTATKH HE CTAHYT HEOUEeBHIHBIMH,

C. A. P. Xoap (C. A. R. Hoare)

PekomeHpoauns:

e nobuBaiTeck cnaboil cBA3M MeXAY KOMMOHEHTaMW BEPXHEro
YPOEBHS;

® /18 3TOr0 MMHUMM3UPYATE OTHOCUTENbHLIA 06bemM 3KkcnopTK-
pyemMoro Koga, AOCTYMHOro AN MCNONb30BaHUA B Moaynax
OPYrMx KOMNOHEHTOB;

e 370 ynyywaeTt 06CnyXMBaeMoCTb, NOCKOLKY HE3aBUCUMbIE KOM-
NOHEHTEI NpoLle B 06cnyXXuBaHuu.

Yetkoe [npeacTaBiaeHIe 06 dAPXHUTEKTYpe MNporpaMMHOTO obecrieyeHms
O4YeHb BaXKHO [IJIA CO3JaHHA 1 06(3.,"[}’}1(1'1}3211'1}]}:[ porpamMm. HAcnan dApPXHUTEK-
Typa MMO3BOJIAET [IOHATDh, 4TO JAeaeT CHCTeMa, KakK OHa 3aTo JefTaeT U KakK
OHa Opranu3oBaHa (TO €CTh KaK CIrpyIIIHPpOBAHDI ee I{OMHOHEHTBI). Omna
OTpakaeT BbICOKOYPOBHEBYIO CTPYKTYPY CHCTEMBIL, TadK CKa3aTh, €€ «KOC-
TAK». XDPOL[[B_H APXHTEKTYpa obsierdaet Mouck HYKHOTI'O HCXOJHOI0 KOJa
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U JIaeT BO3MOKHOCTH Paso0parbcs BO B3aMMOJEICTBHAX KOMIIOHEHTOB
(BBICOKOTO YPOBHS).

ITa IV1aBa MOCBAIIEHA 3aBHCUMOCTAM Ha YPOBHE KOMIIOHEHTOB. Kowm-
TOHEHTHI ABJAIOTCS ATIeMEHTAMH CaMOT0 BEPXHET0 YPOBHA cucTeMbl. OHI
OIPEeIENIAIOT IPOTPAMMHYI0 aPXHTEKTYPY CHCTEMBI, TO3TOMY UX TPaHUI[bI
JOJDKHBL OBITH Y€TKO OYEPUEHbI B CAMOM Havase mpolecca paspadoTKIL
[TockonbKy Ha apXHTEKTYPY MPOrPAMMHOTO 00eCIedeH s MOJKET OKa3bl-
BaTb BIHAHIE IPeMeTHAasA 00/1aCTh, HHOT/IA HET BO3MOKHOCTH HATIPAMYIO
yrpasaath en. OMHAKo 3a pealM3alHI0 apXHTEKTYPHI IPOTPAMMHOTO
obecriedeHs Beersia OTBEYAeT pa3paboTUHK.

KommoHeHTBI 10KHEL OBITE 1460 ¢BA3AHHBIMH, TO €CTh OHH JO/IKHBI
OBITh HATEKHO pas/iefeHbl 33 CU4eT OTPAaHHYeHHs KOJAMYecTBa TOYEK J10-
cryna u 06beMa HHOOPMAINH, HCIIOIB3YEMOH KOMITOHEHTAME COBMECTHO.
B aToM cayuae JeTani peanusaliiii UX MeToA0B OYAYT CKPBITHI (MM HH-
KaICyJIUPOBAHBL), YTO YIYUIIHT MOJYJIBHOCT CHCTEMBI.

3syunt 3Hakomo? [la, aTo Bece TOT ke 0OMMI TPUHITHIT TPOEKTHPOBA-
HU, HATIPaBJIEHHbIH Ha oc/abieHue CBA3el MeJKIY MOJIYJISAIMH, paccMar-
puBaBuIniics B riaase 6. K cBA3AM MeXK1y KOMIIOHEHTaMH IIPHMEHHMBL Te
JKe paccyiKIeHHs, HO yike Ha Oosiee BBICOKOM ypoBHe. CBA3AHHOCTB MO-
nyJieit onpeensaeTcs 00beMoM GYHKIMI, 9KCTIOPTHPYEMBIX OT/AeTbHBIMU
MOJLyJIAMHI (KJIaccaMi) OCTaJabHOMY Koy, CBA3aHHOCTH KOMIIOHEHTOB
OIpeIeNAeTCs KOTMYeCTBOM MOJIyJIel, IKCIOPTHPYEMBIX OJHHM KOMIIO-
HeHTOM (TPYIIIOH MOJyJIeil) Apyromy.

Ecnv Moaynb Bbi3blBAETCHA APYrUM MOJYNEeM B TOM Xe KOMMOHEHTE,
TAKOW Bbl30B CYATAETCH BHYTPEHHWMM Ha YPOBHE KOMMOHEHTOB, HO Ha
YPOBHE MOfyNei OH BAWAET Ha CBA3aHHOCTb MOYeH.

B aroii rnase Mbl 6yﬂ€1\{ Ha3bIBaTh cJ1ad0 CBA3AHHbIE KOMIIOHEHTHI He-
3dBHMCHMBIMH. HPOTHBOHOHO}KHOCTBI{] He3aBUCHMbBIX KOMIIOHEHTOB ABJIA-
I0TCA 3aBHCHUMbIE KOMIIOHEHTDI, KOTOPBIE B 3HAYMTEIBHOI CTETIeHN 3aBH-
cAT 0T ocobeHHoCTell paﬁOTBI APYTHX KOMIIOHEHTOB. BsanmocBasaHHOCTD
TAKOTO POJa 3aTPYAHAECT KOHTPOJIb BJIHAHWA M3MEHEeHHI B OJHOM KOMITO-
HEHTE Ha ApyTrHe KOMIIOHEeHTHL. Ito VCIOMKHACT TeCTUPOBaHMe, TOCKOJIb-
Ky Tpeﬁye'r npeaBujaeHn:a Wi MO/AeJIHPOBAHHA BO3/1eIiCTBUS Ha Apyrue
KOMITOHEHTDIL.

7.1. MoTusauus

O6CJ’Iy}KHBaHHE CHCTEMbI YVIIPOHIACTCH, KOr/ld U3MCHEHHUA B KOMIIOHCHTE
HE OKA3bIBAIOT BJIMAHHA 34 €ro InpejielaMi. ﬂ.TIH JAEMOHCTpAIlNN MperuMy-
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mecTs ¢1ab0 CBA3AHHBIX KOMIIOHEHTOB PACCMOTPHM Pa3IHYHBIE BUIbL 3a-
BHCHMOCTIH, H300paskeHHbIe Ha pic. 7.1

Puc. 7.1 + Cnabo cBa3aHHbI KOMMOHEHT (cnesa)
1 TECHO CBSA3aHHbI KOMMOHEHT (Cnpasa)

Cresa nokasat cabo cBA3aHHbI KOMIIOHeHT. MHOTHe BBI30BLI Mewy
€ro MOAYIAMHA ABJIAKTCA BHYTPEHHUMH (B paMKax KOMI’[DHEHTa). Ocra-
HOBHMCcH GoJtee lTOI[pO(’}HO Ha BHYTPEHHHUX M BHEITHHX 3aBHCHMOCTAX.

Brizosbl, VIIyHIIaonme 06CJIy)KHBaEMOCThZ

Q BHYTPEHHHE BBI3OBLI IPUBETCTBYIOTCA. HDCKOJ’IBK}’ MO/LYJIH, BbI3bI-

Balolue JApyr JApyra, ABMAIOTCH 9aCTblo OJHOIO KOMIIOHEHTa, OHH
JOJEKHBL PEa/IH30BbIBATE TECHO CBA3aHHBIC ('l')yHKIIH}‘I. Nx BHYTpEH-
HAA JTOTHKA HE BU/JHA CHAPVIKH]

Q  ucXoagA1INe BBI30BBI TAKKe NPHUBETCTBYIOTCA. ﬂEJIEFHPOBaHHe 3a-
Aad ApyTruM KOMIIOHEHTAM CO3/aeT BHEIIHHE 3aBHCHUMOCTI. B 1e-
JIOM AeJIerHpoOBaHue Pa3JIHYHBIX 3a/ad JAPpYIUM KOMIIOHEHTaM He
BbI3bIBacT BOBpE{H{EHHﬁ. ﬂe.JIEI‘HpOBaHHE MOKET ITPOH3BOJNTLCA U3
moboro KOMIIOHEHTA, M HET CMbIC./Td OTPaHHYUBATLCSA TOJABKO MOJAY-
JIAMHM KOMITOHEHTA.

) O6paTuTe BHMMaHWe, YTO Bbi30BbI, UCXOAALLNE A5 OAHOM0 KOMMOHEH-
L") Ta, ABNAIOTCA BXOAALLMMM A8 APYroro.

BBI30BbI, OKa3BIBAIOIIIE HETATHBHOE BIUAHIE HA 0OCTYKHBAEMOCTD:

O BXOJMIIME BBI30BbI 3KCMOPTUPYIOT (DYHKIMOHATIBHBIE BO3MOK-
HOCTH JIPYTUM KOMIIOHEHTaM yepe3 uHTepdeiichl. YaacTBYOii
B 9TOM 00BEM KOjIa J0JKeH ObITh HebobmmM. VI Haobopot, Koj
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KOMITOHEHTA JIOTKEeH ObITh MAaKCHMAJIbHO HHKANCYJIHPOBAH, TO
€CTb OH He JI0JKeH HAIPAMYIO BBI3BIBATHCS U3 JAPYTHX KOMIOHEH-
TOB. ITO [03BOJISIET CKPBITh NH(MOPMALIMIO O JIeTalsAX pealn3aiiin.
Kpome Toro, usmenenue Kojia, BKIIOUEHHOTO BO BXOJAIIIE 3aBH-
CHUMOCTH, IMOTEHI[IATBbHO OKA3bIBAeT BJMSHME Ha JPYyrHe KOMIIO-
HeHTBI. BriioyeHte Bo BXOANINE 3aBUCHMOCTH HEOOIIBILIOTO T1PO-
1[eHTa KOoa oc1abIisteT HeTaTUBHOE BJIHSAHIE H3MEHEHHH Ha IpyTHe
KOMITOHEHTBI;
O TpaH3UTHBIN KO/ $ABJAETCA HUCTOUHHKOM IOBBIIIEHHOTO PHCKa,
u ero cuenyer usberats. TpaH3UTHBII KOA HOJYYAET BXOJAIINE
BBI30BBI U JIeJIerHPYeT UX APYIUM KoMIoHeHTaM. TpaH3uTHBIH KO
BBIMIOJIHAET JleiicTBHe, 00paTHOE CKPBITHIO HOAPOOHOCTEl peastn-
3alli, [IPeIoCcTaB/sAd KIMeHTaM JOCTYII K jlelerataM (MX peasu-
sarun). OH nopobGen cayxbe MOAIEPIKKH, KOTOpast HE B COCTOSA-
HUHI OTBETUTDb HA MOCTABJIEHHBII BOIPOC U HepeajipecyeT KIHeHTa
K cayxbe apyroit komnanun. Teneps yenennoe noIy4eHue 0TBeTa
3aBHCHT OT paboTsl yike ABYX cayik0. [11d Koga aTo 03HAYaeT, 4TO
0043aHHOCTH TJI0X0 PACIPE/eTeHbl MeKIY KOMIIOHEHTaMIL 2TO
3aTpy/AHAeT OTCIeKIBaHMe MyTetll IPOX0oKIeHNs 3alPOCOB, a TakK-
JKe TeCTHPOBaHNe U BHeCEHNEe U3MEHEeHUI, TOCKOJIbKY TeCHbIE CB-
31 CHOCOOCTBYIOT UX OTPAKEHHIO Ha IPYTHX KOMIIOHEHTaX.
CrpaBsa Ha puc. 7.1 nokasaH KOMIOHEHT ¢ BBICOKMM YPOBHEM 3aBHCH-
MocTeil. OT KOMIIOHEHTa 3aBHCHT MHOJKECTBO MOJYJIeH JPyTuX KOMIIO-
HEHTOB, 113-32 Yero OH OKa3bIBaeTCs TeCHO CBA3aHHbIM. BHOCHMBIE B Hero
HU3MEHEeHUs TPYIHO H30JUPOBaTh, MOCKOIBKY CJIOJKHO KOHTPOJHPOBATDH
NocIeCTBUA TAKUX H3MeHeHUIl.

O6paTvTe BHUMAHWE, 4TO He3aBMCUMOCTbL PacnpocTpaHserTcs Ha ba-
n1aHC KOMMOHEeHToB. banaHc KOMNOHEHTOB AocTUraeTcs, Npu cbanaH-
CUPOBAHHOCTW KONNYECTBA M OTHOCUMTENLHOI0 PasMepa KOMMNOHEHTOB.
MonpobHee 06 aTOM pacckasbliBaeTcs B rnase 8.

Jlns eMOHCTpalun pa3BUTH CBA3el MeKIY KOMIIOHEHTAMU ¢ Tede-
HUEeM BPeMeHH, PACCMOTPUM, NTOABIEHNE NepelieTeHul B clcTeMe, KasKy-
ieecs BIIOJIHe ecTecTBeHHbIM. [leperinerenns cBasell NOABIAIOTCS U3-32a
CHENIKN TIPH BHECEHMM M3MEHEeHMIT B KOJ, HU3KOI JUCITUIIINHBL pa3pa-
GOTKH WU 110 APYTUM IIPHYHHAM, TIPEIATCTBYIOUINM [10CIe0BaTEIbHO-
MY NPHMEHEHHIO BHIOPAHHO apXUTeKTypel. PucyHOK 7.2 WIIOCTpUpYET
CUTYAIHIO, ¢ KOTOPOI 4acTo MPUXOANTCSA CTAJKUBATLCS Ha IIpakThke. 13-
HauaJIbHO CHUCTEMA MMeeT YeTKYIO apXHUTEKTYpPY € OJHOHAIPABIECHHBIMH
3aBHCHMOCTSIMH, HO CO BpeMeHeM OHU 3allyThIBAIOTCS N MepPerIeTaloTcs.
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B nannom CJIydae MoKasaHo neperjaeTeHHe Mexay CJI0AMI, HO HOHOﬁHhIe
CUTYAIIMH XapaKTepHbl 1 71 KOMITOHEHTOB.

MNpeaycmoTpeHbl Yepes HekoTopoe Bpemsi HenpaeunbHbIe 3aBUCMMOCTH
OJHOHaNpPaBneHHble 3aBUCMMOCTH (NpsAiMbie BbI30Bbl) BbI3bIBAIOT NepenneTeHne
OT OQHOrO YPOBHA Y ApYroMmy

MpAmble HuskoyposHessle ofHOB- MonbaoBaTensckui

) 3anpocsl NeHne Nonb30BaTENLCKOr
MonbaosaTensckMid MHTEpdeic honssoRaTens  unTeptdieiica uHTepdeic
YposeHs cnyxb TNorvka peanuaaumm YposeHt cnyxb
YpoBeHb BU3HEC-NOrMKKn YpoBeHs BUaHec-NorMKK
YpoBeHe abcTparnpoBaHua faHHbX YpoBeHs aBCcTparMpoBaHna JaHHbIX

4 Y

YposeHb Basbl QaHHbIX YpoBeHs Gasbl QaHHBIX

Puc. 7.2 < 3aaymaHHas v peanu3oBaHHas apxuTekTypa

Cnabasi 3aBUCMMOCTb MeXAY KOMMOHEeHTaMu
obecneynBaeT M30/IMPOBAHHOCTL €ro 00CNY)XUBAHMS

Ciabaa 3aBHCHMOCTD nojapasyMeBaeT BO3MOMKHOCTL H3IOJIHPOBAHHOTO
BHECeHUs M3MeHeHUi. JTo BO3MOJKHO, KOT/Ja IOJaBJ/IAIOIee OOJIBITHH-
CTBO COCTABJIAIOT BHYTpeHHME, IJIH UCXOAAIHE, BBI3OBDIL. I/I3mmp013aH—
HOe O(/}C..‘IYH{HBaHHe VMeHbIIAeT obbem [.)2160T131, MOCKOJIBKY H3MEeHeHHA
B KOJ€E He BJIMAIT HH Ha 9TO, HaX0JAllleecsHd 34 ero npejaejiaMi.

Ob6paTnuTe BHUMaHWe, 4TO paccyxaeHus 06 M3onaunn NPUMEHUMbI
Ha Bonee HU3KOM ypoBHe. Hanpumep, cucTema, CocToALLAs M3 He-
BonbluKMX, NPOCTLIX KNaccoB, npegnonaraeT npasunbHOe pasgene-
HWe 3afa4, HO He rapaHTupyeT ero. [ns yBepeHHOCTW B 3TOM chne-
OyeT NpoaHanM3npoBaTk CaMu 3aBUCMMOCTH (0 4eM paccKa3sblBanocCh
B rnage 6).

Cnabas 3aBMCMMOCTb KOMMNOHEHTOB cnoco6CcTByeT
pa3feneHuio OTBETCTBEHHOCTU 3a 00cnyXuBaHue

Ecnm Bce KOMIIOHEHTBI HE3aBUCHMBbI APpyT OT JApyra, aTo yIIpoliaeT pac-
npefeneHe OTBETCTBEHHOCTH 3a UX OﬁC..‘IyH{lfIBaHHe MeX/1Y OTAeJbHbIMI
KOMaHaM#i. JTO caeayver M3 BOSMOMKHOCTH M30JHPOBAHHOIO BHeCEHHHA
uaMmeHennit. Vaomanusa asigercsa HEO(/}XD,EEHMIJIM yCJI0BHEM Bq}(beKTHB-
HOro pasjejaeHiAa [.)2160TIJI MeRAy dieHaM1 0/IHOH KOMaHIbl WA Me Iy
PasHbIMH KOMaHTaMH paspa6omm<013.
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Hamnporus, eciii KOMIIOHEHTBI TECHO MEPEILTeTeHbl, X HeJlb3s 3011~
poBaTh I PasieinTb 00A3aHHOCTH 110 0OCHYKHBAHHIO MEKIY KOMaH/a-
MU, TIOCKOJIBKY [OCJIE/ICTBIA BHECEHNS H3MEHEHNI TOBANAIOT Ha paboTy
APVTUX KOMaHJ. JTO, MOMHMO YCJIOKHEHH: Mpollecca TecTHPOBaHUA,
MOJKeT TIPUBECTH K HellpelckasyeMbIM HocniejcTBuam. To ectsb 3aBucH-
MOCTH CIOCOOHBI IPUBECTH K IPOTHBOPEYHUAM, VBEIHYNUTH BPeMs Ha CO-
raacosaHue JeicTBHIT pa3paboTYNKOB I BPeMs, BIYCTYIO TOTPAdYeHHOE
OHUMH Pa3paboTYNKaMK Ha OKMUJIaHVe 3aBEPIIeHHs BHECEHNS H3MeHe-
HUI IPYTUMH.

CnabGasi 3aBUCMMOCTb KOMMOHEHTOB ynpoLiaeT
TecTUpoBaHue

Koz co cnaboit 3aBHCHMOCTBIO OT APYTHX KOMIIOHEHTOB (MOYJIH COAEp-
KT B OCHOBHOM BHYTPEHHHUE U HCXO/IAIINE BBI30OBHI ) IIPOIILE TECTHPOBATD.
BuyTpenHnue BBI30BBI MOJKHO HCCJIEJOBATH M IIPOTECTUPOBATD B IIPe/Ieax
xomroHenTa. Jluia TecTHpoBaHMA MCXOJAIINX BBI30BOB MOJKHO HE CO3-
HaBaTh (PUKTHBHBIX (DYHKINNH UK (DYHKIMI-3arIyIIEK, TOCKOJIBKY BCe
HeOOXOIMOE PEIOCTABIAECTCS APYTHMU KOMIIOHEHTAaMH (TIPH VCJIOBHH,
4T paboTa Hajl STUMH KOMIIOHEHTAMH 3aBEpPIIeHA).

Bosee moapobHO MOYIBHOE TECTHPOBAHUE PACCMATPUBAETCS B Jia-
Be 10.

7.2. KaKk npyumeHaTb pekomMeHAaUuo

Pexomenpaius, npejictapieHHas B 3Toli T1aBe, HalpaBaeHa Ha obecrede-
HHe c1aboil CBA3AHHOCTH MeKAY KoMIoHeHTaMu. Ha mpakTike 1octiyb
ATOTO TOMOJKeT COOJIO/IeHHe CIeYIOUIIX HPABIII IPU PeaTH3alii HH-
TepdeiicoB 1 3aIPOCOB MKy KOMIOHEHTAMIL:

QO orpanuuuBaiiTe pasMepbl MOAYJeEi, cocTaBiaAoIMX HHTepdeiic
KOMITOHEHTa;

O  omnpeaensiiTe MaKCHMAaIbHO a0CTPaKTHBIE HHTEP(EHCHI KOMIIOHEH-
TOB. JTO OTPAaHUYUT YHCJIO BUJIOB 3AlIPOCOB, TT€PeceKaloX Ipa-
HHIIBI KOMIOHEHTA, YTO TO3BOJINT U30eKaTh 3allpocOB, KOTOPLIE
<CJIMIIKOM MHOTO 3HAIOT» O IETAIAX pealH3alini;

O wusberaiiTe TPAHZUTHOTO KO, OH CEPHE3HO 3aTPYAHIET TECTUPO-
Banue. J{pyrumu caoamu, uzberaiite nHTEp(EUCHBIX MOIYIIEH,
nepealoluX BbI30BBL JIPYTHM KOMIOHeHTaM. Ecau Tpan3uTHBII
KO/l yiKe UMeeTcs, IPOaHaTH3UPYiiTe COOTBETCTBYIONIHE MOIYJIN
M OpPraHu3yiiTe MPAMOI BBI3OB JIPYTHX KOMIIOHEHTOB.
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AGcTpakTHas ¢abpuka Kak wabnoH NPoeKTUpoBaHUS

HeszaBrncuMoCTh KOMIIOHEHTOB OTPaskaeT apXHTEKTYPY MPOTPaMMHOI cH-
creMbl. Ho ata kHura He 06 apXuTeKkType IPOrpaMMHOTO 0OecredeHHs.
B nanHoM pazjiesie paccMaTpPHBAETCS TOMBKO OJH MabI0H IPOEKTHPOBA-
HESL, KOTOPBIH MBI 4aCTO IPHMEHsIEM HA IPAKTHKE /7T OTpaHnYeHnsT 00b-
eMa HHTepdelicHOTO Koa, 9KCIOPTHPYEMOTO KOMITOHEHTOM: a0CTpaKT-
Has pabpuka. Cnabo cBs3aHHAs CHCTEMA B OCHOBHOM OPHEHTHPOBAHA Ha
JIOTOBOPEHHOCTH, 2 He Ha JIETATH Peasn3alii.

MHorne maba0Hb! TPOEKTHPOBAHNA H APXHTEKTYPHBIE CTUIH CIOCO0-
HBI IOMOYb COXPAHUTE CIabble CBA3N MeKAY KommoneHTamu, [Ipnvepom
MOJKeT CJVKHTh HpHMeHeHHe (ppeliMBOPKa BHEIPEHHS 3aBHCHMOCTEN
(peanusyouero IpHHIUIT HHBEPCHN VipasieHns). Bomee moapobuyio
uHGPOPMAIHIO O APYTUX IAOJ0HAX MOKHO HAHTH B KHHTAX, IOCBALIEH-
HBIX Ma0JI0HAM TPOEKTHPOBAHNSA ¥ APXUTEKTYPe TTPOTPAMMHOTO oGecTe-
yeHHs (CM. criucok «PexomenyeMble KHUTH» ).

CyTb mabnona npoektupoBanns «AdctpaktHas (abpukas 3akimoua-
€Tcsl B COKPBITHHN (T HHKATICY/IAIIH ) KOHKPETHOTO «IIPOJYKTa» 32 YHH-
BepcasibHbIM HHTEpdeiicoM «habpHKN TPOAYKTOB». B TaHHOM KOHTEKCTE
I10/] IIPOJAYKTaMH IOHMMAIOTCS CYIHOCTH, KOTOPBIE MOTYT IIPHCYTCTBO-
BaTb B HecKOJbKHX (opmax. [IpumepaMu MOTYT CJIVKUTb aJrOPHTMBI
KOIMPOBAHUS/IEKOIUPOBAHUA  ayIM0o(ailIoB  pa3inyHbIX  (HOPMATOB
WJIHM BH/DKETHI TI0JIb30BATEIbCKOT0 HHTepeiica, Mo/ ep/KHBAIOIIHE TEMBbI
otopmienus BrenrHero suaa. B crepyionem npumepe mabnon <AGCT-
paktHas ¢abpukar HCIONB3YETCA JUIA COKPBITHA 0CODEHHOCTEIl TLat-
dopm ob61auHOroO X0cTHHTA 32 HeGOIbIINM (hadpHUHBIM HHTePheHCOM.

[IpeanonoxumM, 4To B cucTeMe nMeeTcsl KoMIoHeHT PlatformServices,
peanusyiomuil ynpasienue cayxkbamu obaauHoro xoctuara. Kommnonen-
toM PlatformServices mopaepRUBAIOTCSA 1Ba KOHKPETHBIX 00Ja9HBIX MPO-
Baiijiepa: Amazon AWS u Microsoft Azure (B fajbHeilIeM TIAHHPYETCS
100ABUTD €11[e HECKOJIBKO).

Jlna 3amycka M OCTAaHOBKH CEPBEPOB M Pe3epPBUPOBAHMA MeCTa I10J
XpaHHIHIe HeoOXOMMO Pealii30BaTh CAeAyIONHil unTepdeiic goctymna
K mwatopme 06IaUHOr0 XOCTHHTA:

public interface CloudServerFactory {
CloudServer launchComputeServer();

CloudServer launchDatabaseServer();

CloudStorage createCloudStorage(long sizeGb);
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Ha ocHoBanuu atoro unrepdeiica cosmannm Ba KOHKPETHBIX (habpud-
HBIX Kiacca: ;s AWS u Azure:

public class AWSCloudServerFactory implements CloudServerFactory |
public CloudServer launchComputeServer() {
return new AWSComputeServer();

}

public CloudServer launchDatabaseServer() {
return new AWSDatabaseServer();

}

public CloudStorage createCloudStorage(long sizeGh) f{
return new AWSCloudStorage (sizeGb);

t

public class AzureCloudServerFactory implements CloudServerFactory |
public CloudServer launchComputeServer() {
return new AzureComputeServer();

}

public CloudServer launchDatabaseServer() f{
return new AzureDatabaseServer();

}

public CloudStorage createCloudStorage(long sizeGb) |
return new AzureCloudStorage (sizeGb);

O6patute BHUMaHHe, 4TO (PaOPUKH BBI3BIBAIOT KOHKPETHBIE KJIACCHI
st AWS 1 Azure (KOTOpBIE, B CBOIO OU€Pe/ib, 00PAMIAIOTCA K ITPUKIATHO-
My nporpammuomy uutepdeiicy AWS u Azure), Ho BO3BpalaloT yHHBEP-
casbHble HHTeP(EIChL /I TOCTYIIA K CepBepaM M XPaHHJINIIIAM.

Teneps Ko 3a mpejeslaMu KoMIoHeHTa PlatformServices mMoxeT mc-
N0JIb30BaTh JakoHMuHbIl HHTepdeiic CloudServerFactory, kak IOKa3aHo
HIDKE:

public class ApplicationLauncher |

public static void main(String[] args) {
CloudServerFactory factory;
if (args[l].equals(“-azure")) f{
factory = new AzureCloudServerFactory();
} else |
factory = new AWSCloudServerFactory();
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CloudServer computeServer = factory.launchComputeServer();
CloudServer databaseServer = factory.launchDatabaseServer();

Wnrepdeiic CloudServerfactory komnonenra PlatformServices akcnop-
THpYeT HeOOIBIIOE YHCI0 METOIOB UL HCIIOTB30BAHUS JIPYTHMH KOMIIO-
HEHTaMH CHCTeMBI, (JIaroaaps 4eMy coXpaHsercs clabas CBSI3b JAPYTHX
KOMIIOHEHTOB € 3THM.

7.3. Tunn4yHbie BO3pa>keHuns1 NpoTUB
YCTPaHeHUs1 TeCHbIX CBSI3e1 KOMNOHEHTOB

B arom pasjesie pacCMaTpHBAIOTCA BO3PAMKEHHA [TPOTHB YMEHBUICHHS 3a-
BHCHMOCTH MEAY KOMIIOHEHTAMH H3-34 CJIOHOCTH MCIPABJICHHS CaMHX
KOMITOHEHTOB MJIH CIIeHa/IbHbIX Tp{:‘(’}OBaHHﬁ CHCTEMBBI.

Bospa)xeuue: 3aBUCMMOCTU MeXAY KOMNOHeHTaMu
HEeBO3MOXHO CMAr4inTbh M3-3a TeCHOro nepenneteHus
KOMMNOHEHTOB

«Mbi He moxcem yempanums 3agucuMocmi Me:m:ay KOMROHEeHMAaMu U3-3da
UX MECHOU B3AUMOCEAZAHHOCTIU .

[lepenerennbie MeKLYy 000 KOMIIOHEHTHI IPEBPAIIAIOTCA B Ipobie-
My npu obcaykusanu. s Hauana ciegyeT NpoaHaIu3HpoBaTh MOLY.IH
Ha HaJIM4Ke TPaH3UTHOTO KO/A, KOTOPLII 3aTPyAHSAET TeCTHPOBAHUE U HC-
caefoBanue ocobeHHocTell YHKIMOHHPOBAHNSL.

Yerkoe pasfiesieHHe OTBETCTBEHHOCTH KOMIIOHEHTOB YIPOIaeT aHAIN3
u rectupoBanie. Hanpumep, upesMepHoe 4NCI0 BXOIANINX BBI30OBOB VKa-
3BIBAET, YTO MOJY/Ib HMEET CJAUIIKOM MHOTO 00S3aHHOCTEH H €r0 MOJKHO
paspnenuTs. Paspenenne yrpormaeT anaans 1 Tectuposanue. bomnee nmoj-
pobHble cBeileHNs 00 3TOM IPUBOATCSA B I1aBe 6.

BoapaxeHue: HET BpeMeHU Ha ucnpasneHue

«O6Cﬁy.’)!ﬂ£8(l;‘0u{aﬂ KoManoa nonumaem eaxicHocmys caadbix 3asucumocmerl
Me:)."fay KOMNOHENMAaMU, HO He Xedmaen speMen, ymoovt UCHPABUMDb IIMO>.

Mpul ¢ moHUMaHNEeM OTHOCHMCS K 2TOMH 1'[1}06.7161\«16‘ CPOI{H PBSpaf}DTKH
AOJGKHDBL BBIACPAKHUBATHCA, BPpeMEHI Ha MOJACPHHU3AIHI) KOJda MOYKET He
XBATHTD, HWIH PYKOBOJAHUTEIb MOKET CHECTDh 3TO «TeXHHYECKOI 3CTETHKOIT».
B rakom CJIYHae BAXKHO MPHHATH KOMIIPOMHCCHOE pelleHHe. HECOMHE'HHO,
HYMKHO HCRJIIOYHTD l'[p()6.fleMBI, KOTOPbIE PpeallbHO 3aTPYIHAIOT DﬁC..Hy}KHBa-
Hue. To ecThb HpOﬁJ’IEMa 3aBUCHMOCTEI JI0JKHA pelaThCs, KOrjia KOMaH/ a
06Hapy}KHT, HTO OHa OTPHIATEJIbHO BIMAET Ha TECTHPOBaHHE, BO3IMOMK-
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HOCTB aHAJIN3a UJIH CTa0HIBHOCTE. JTO peleHne MOYKHO IIOAKPEeITNTb O1leH-
KOIi cTereHn YCJIOMKHEHH A 06C.?1}’)KHBBHHH TECHO CBA3aHHBIX KOMIIOHEHTOB.
Hanpnmep, TpﬂHSHTHhIf:i KOJ BBIMIOJIHAET IJIOXO CJIOMHDBIE TTepeXo/bl,
C ThyAOoM Ioiakoimecd TeCTHPOBaAHHIO. BO3MD}KHO, BBI HalijieTe Houee
AJIeraHTHOE pelreHue, Tpeﬁylomee MeHbIIIEe BpeMeHH 1 yCI‘IJIPII‘:I.

BospaxeHue: TpaH3UTHbIN KOJ NPOCTO Heobxoaum

«Cama apxumekmypa nawezo npozpammiozo obecneyenus mpedyem na-
JUYUSA CTLOS MPANSUMHBLX BbI30BOB .

JleiicTBUTENBHO, HEKOTOPBIM apXUTEKTYPaM HeOOXOHMM IIPOMEKYTOU-
HBII c1oil. Kak npaBuio, a1o ¢1oil ciryik0, TPUHUMAIONIHX 3aIIPOCEL 0T OfI-
HOH CTOPOHBI (HATIPHMED, TT0JIB30BATEILCKOTO HHTepdeiica) 1 00 beUHAI0-
MU UX JUUIA nepeiadu IPyroMy caoio B cucreme. Hamudme takoro cros
He BCET/[a BBISBIBAET MPOOJIEMBI, IPH YCIOBUM YTO OH XapaKTepH3YeTCs
cabpiMu cg3aMi. OH T0JDKEH YeTKO PasAesIaTh BXOIANINE U HCXOISIINE
3anpocel. To ecTb MOJYJIb, IPHHUMAIOMINIT 3a11POCEHL:

Q ne oOpabaThIBaeT 3aMPOCH CaM;

O He 3HaeT, rae 1 Kaxk 00padaTeIBAOTCS ATH 3aIIPOCEl (0APOOHOCTH

pean3aIium).

Ecim BoinmonnATea 00a YCIOBUSA, TOTAAa MOAYJIb B CJIO€ CIIYKO MOKHO
paccMaTpUBaTh KAk MMEIONTHIT BXO/AIINE H UCXO/IAIINE BBI30BbI, a He Kak
TPAH3UTHBIEH MOJTY.Ib, TEPEAIONTHIT 3a1TPOCH TPHHUMAIOIIIM KOMIIOHEHTAM.

Cuoit cayx0 G0IBIIOro pasMepa, CoepPKalHil Maccy JJOTHKH, JOKeH
BBI3BIBAThH MOjl03peHue. B aToM cityyae cioil He IPOCTO TepeiaeT 3arpo-
cbl, a mpeobpasyet ux. To ecTs A5 NX TparcopMalHi c10it 00s13aH 3HATE
JeTAIHN Peayn3alii. JTO 03HAYaeT, YTO CJIOH He HHKAIICYJIHPYeT 3aIrpo-
CBI M Peau3aIiio A0/UKHBIM 00pa3oM. Eciin apxuTekTypa IporpaMMHOTo
obecriedenns TpedyeT HATHYNS TPAHSUTHOTO KOJIA, UMEET CMBIC] 03BY-
9UTH NPOOJIEMY apXUTEKTOPY IPOrPaMMHOTO 0OeCedeHNs.

7.4. AononHUTeAbHbIe CBeAeHUS

HMea HezaBUCUMOCTH KOMIIOHEHTOB TECHO CBsg3aHa C HasaHcoM KOMIIO-
HEHTOB, Kak ONIChIBaeTcd B ryiase 8. JTa riasa pacCcraMkeT, Kak obecre-
HUHUTb PA3YMHOE KOJIHYECTBO KOMIIOHEHTOB, OIU3KUX 110 pasMepaM.

Kak B SIG oueHMBaeTcH HE3aBUCUMOCTb KOMMOHEHTOR

Cuny cBs3eil Mexay KOMNoHeHTaMmu B koMnaHui SIG onpeaensior u 13-
MEepSI0T Kak «He3aBUCMMOCTb KOMMOHEHTOB». He3aBUCMMOCTb OLEHU-
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BAEeTCH Ha YPOBHE MOAYNEr, TakK Kak Kaxdblid Moay/b B CUCTEME O0MKEH
pacnonaraTbCsi B KOMMNOHEHTe. 34ech «MoayNb» SBNSETCA MUHUMAaIBHOM
rpynnoi 6510k0B KoAa, Kak npasuno, ato daiin.

OueHUTb 3aBUCMMOCTb MEXAY MOAYNSAMM MOXHO, NOACHUTaB BbI30BbI

MEeXAY HUMK (CTaTUYeCKnin aHanmua ncxoaHoro koga). MNMpu knaccudguka-

LK 32BUCUMOCTEN MEXY KOMMNOHEHTaMW OHW Pa3fensiioTCH Ha CKPbIThIN

1 nHTEepdencHbIR ko,

e CKpbITbIA KO, COCTOUT U3 MOAYNEN, HE UMEIOLLIMX BXOASALLMX 3aBUCUMO-
CTer OT Moaynen Apyrnx KOMNOHEHTOB, BbI30BLI B HUX MOCTYNAIOT TOMb-
KO M3 X COBCTBEHHOrO KOMMOHEHTA (BHYTPEHHWE), HO CamK OHWU MOTyT
BbIMO/IHATb BbI30BbI 3a Npenenbl CB0ero KOMNoHeHTa (McxoasLune).

s WHTepdencHbIn Kog cOCTOMT U3 MOAYNer, MeIloLLnX BXoasLLne 3aBu-
CUMOCTW U3 MOAYNEN APYrX KOMNOHEHTOB. OH BKJIIOYAET KoA, NPUHN-
MatoLWWA BXOASILLME U BbINONHAOWNA TPAH3NTHBIE BbI30OBbI.

CornacHo npuHUmMny cnaboil CBA3aHHOCTW, HU3KWIA YPOBEHbL 3aBUCUMO-

CTWU MeXay MOoAynaMu ny4ylle, Yem BbiCOokuiA. [ocnenHuin ykasolBaeT Ha

BbICOKYIO BEPOATHOCTbL, 4TO M3MEHEHWA B OOHOM KOMMOHEHTE MOBAUGAIOT

Ha apyrue.

B komnaHun SIG He3aBMCHMMOCTL KOMMNOHEHTOB OLEHUBAETCH NPOLUEHTOM

CKpbITOro koga. [Ansg OoCTUXEeHWA perTuHra B 4 3Be3fbl no SIG/TUViT,

CBMAETENbCTBYIOLLEr0 O BEICOKOM yPOBHE 06CNYXMBAEMOCTH NPOrpamMm-

Horo ofecnedyeHns, NPOLUEHT KoAa, HAaXOASLWErocs B MOAYNSX C BXOAALLIN-

MW 3aBUCHUMOCTAMMU (BXOOALLNIA, NN TPAH3UTHBIN, KO4), HE OOMKEeH npe-

BbilwaTte 14,2%.

Ha puc. 7.3 nzobpaxeHbl npumMepsbl npodunei kayecTea TPEX CUCTEM:

® cfnepa - guarpamma nns CUMCTEeMS C OTKPbITBIM WCXOAHbIM KOOOM,
B AaHHOM cny4dae Jenkins;

® B LEHTpe — guarpaMma afis aHOHUMHOW CUCTEMBI, MCNoNb3yemoit SIG
B KQ4ecTBe aTanoHa 4-3se34H0N CUCTEMbI;

e cnpaea — avarpamma, otobpaxaloulas rpaHnYHbIe TOHYKW XapakTepuc-
TUK N5 AOCTUKEHNS KA4ecTBa, OLUeHMBaeMoro B 4 38e3bl.

MNpothune kavecTsa Mpodmne kavecTsa MpaHny4HbLIA Npounb
no He: ™ TOE MO He cTH TOB Ka4ecTea No He3aBUCMMOCTH
cucTemel Jenkins AHOHMMHOW CHCTEMEI ¥ % * ¥ ' KOMMOHEHTOB OMA CHCTEMbI
ko
-, o F
sHHyTREHEE +

HEREOALME sBHYTREHHME + By TER R

AxBALeE + MEROSIAE KGRI

TREHANTHEE BRI ENOALLE +

TRARMATHse TpEANTHEE

Puc. 7.3 < Tpw npoduns kayectsa No HE3aBUCUMOCTU KOMIMOHEHTOB




[NaBa

CTpeMmuTechb

K cbanaHcnposaHHOCTU
apXuTeKTypbl
KOMNOHeHTOos.

Onpeesienne rpaHul] HHKATICY IS ABJISETCH
OJTHIM U3 BasKHEIINX HABBIKOB B IPOEKTHPOBAHHH
apPXUTEKTYPBI MPOTPAMMHOTO 0OecTieueHus,
Jocopdae X. Dapbenxe (George H. Fairbanks),

<Just Enough Architecture»

PekomeHpauns:

e cbanaHcupyiiTe 4MCNO U pasMepbl KOMMOHEHTOB BEpPXHEro
YPOBHS;

® 110151 9TOr0 OPraHu3ynTe MCXOOHBIA KO Tak, 4TOObl YMCNO KOMMO-
HEHTOB Bbino 6nu3ko kK 9 (To ecTb OT 6 A0 12) M BCE OHU UMenu
NpPUMEpPHO OAWMHAKOBbLIW pasmep;

® 370 yny4ywnt obcnyxmeaemocTb, NOTOMY 4TO B cGanaHcupoBaH-
HbIX KOMMOHEHTax Mpolle UckaTb Kog u oHU obecneuymnBaroT
M3oNupoBaHHoe obcnyxueaHue.

Xopomio cHamaHCHPOBAHHAS apXUTEKTYPa HPOrPaMMHOr0 obecrederns
XapakTepH3yeTcs He CAMIIKOM GOJBIINM U He CJAMIIKOM MAaJTbIM KOJIH-
4eCTBOM KOMIOHEHTOB IIPUMEPHO PaBHBIX pa3MepoB. Takas apxuTekTypa
CUHTAETCS XOPOIIO COanancuposaniioi ta yposie KoMnoHenmos.
[Ipumeponm ducbaranca ia yposie KoMNONEHMOG SBIAETCA HAIIYHe
HECKOJBKHUX OY€Hb KPYITHBIX KOMIIOHEHTOB ¢ HEIPOIOPIHOHAIBHO GOJIb-
MM 00BEMOM JIOTHKH 1 MACCHI MATIEHbKHX, IPaKTHYECKH HE3AMETHBIX.
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Pucynok 8.1 mwumoctpupyer noHATie cOalaHCHPOBAHHOCTH KOMIIO-
HEHTOB, B TOM uncIe HjeanbHoll. HanMenee jkenatenbHblil cyyail noka-
3aH BBEPXY CJI€Ba — 3/leCh UMeeTCs eIUHCTBEHHBIH KOMIIOHEHT, He 103BO-
JAIOMAI pasHeIM pa3paboTYnKaM BHOCHTb H3MEHEHHS H30JIHPOBAHHO.
Wneanpublit caydail nokasaH BHHM3Y CIpaBa — 3[eCh UMEIOTCS JIEBATh
KOMIIOHEHTOB, 00Cy;KUBAHIE KOTOPBIX MOKET IPOH3BOANTHCI H30JIH-
posanHo. Bo Bropom ciyuae (BBepxy clipaBa) cHcTeMa CTpajaeT OT He-
PABHOMEPHOTO pacipefie/eHis Koa MeXKAY KOMIOHeHTaMH.

Korfa oiMH U3 KOMIIOHEHTOB HMEeT OYeHb GOJIBIIOH pasMep, apxu-
TEKTYpa CTAHOBUTCS MOHOJMTHOMH, UTO 3aTPY/HAET HABUTAIMIO 110 KOLY
¥ M30JIHPOBAHHOE €ro oOcaysKuBaHue. B TpeTbeM cayuae (BHH3Y Cl€Ba)
apXUTEKTYpa pazbuTa HAa MHOKECTBO KOMIIOHEHTOB, H3-3a YETO TPYIHO
COCTABUTH MBICJIEHHOE MIPEJICTABIEHIE O CHCTEME U Paso0paThest BO B3au-
MO/IeHCTBHAX KOMIIOHEHTOB.

OO0

BONLLWWHETBO M3MEHEHUIA
BHOCKTCH B 0aWH BONbLLIOK
KOMMOHEHT

OO0
OO0

Bee MaMeHeHWs BHOCATCRA
B 0OWH DOMNbLUOW KOMNOHEHT

o O
OO

BONLWWHCETBO M3MEHEHWIA

pacnpocTpaHseTcs
Ha MHOMECTBO KOMIMOHEHTOB

O Mmewwmrecn
KOMMNOHEHTLI

OO0

WameHeHWA n3onupoBaHsl
B OOHOM-OBYX KOMNOHEHTaX
€ orpadHu4eHHon obnacTeio
BAWAHKWA KOMNOHEHT

O Wamenenus

Puc. 8.1 + [eneHune CUCTEMbI HA KOMINOHEHTbI:

¢ xyawunm 6anaHcom BBEPXY CNeBa 1 € NyyllvM — BHU3Y cnpasa
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8.1. MoTusauus

Ternepb OHATHO, YTO TaKoe HATAHC KOMIIOHEHTOB, HO MBI TI0KA HE 3HaeM,
MOYEMY TaK BAKHO €10 I00UBATHCSA. A TPUUHHBL TPOCTHE: cHalaHCHPOBaH-
Hast aDXUTEKTYPa MPOrPAMMHOTO 0becTiedeHusT YIIPOLAeT ero 06Ty Ku-
Banue. B 5TOM pasfielie paccKasbiBaeTCs 0 BBITO/IAX, KOTOPBIE JIaeT XOpo-
masg cHaTaHCUPOBAHHOCTh KOMIIOHEHTOB: YIIPOIIEHIe TIOMCKa U aHAIN3a
KO/Ia, 4 TAKJKe JIY4Iasg H30JIUPOBAHHOCTD U Pa3/Ie/IeHHe OTBETCTBEHHOCTH,
obustervatoriie 00CIyKHBAHILE.

Xopowwit 6anaHCc KOMMOHEHTOB ynpoLliaeT NouckK
M aHanu3 Kopa

Herkas opranusaliist KOMIIOHEHTOB YIIPOIIaeT MOMCK ()parMeHTa Koja,
KOTOpBIH TpebyeTcsa n3aMeHUTh, KOHEYHO, HEMAIOBAKHYIO POJb B 9TOM
UTpaloT Takke coflepKaHKe Koja B HHCTOTe M UCHO0JIb30BaHMe TOHATHBIX
umet (nogpobuee 06 atom B raase 11). Korja uneio KOMIOHEHTOB HeBe-
ko (oxoso 9) 1 UX pasMepbl COMOCTABUMBI, 3TO YIIPOILAEeT MOUCK HY:XK-
HOro (pparMeHTa Kojia, ero aHaJIu3 1 H3MeHeHue.

Hanpotus, KOMIOHEHTBI ¢ HecOaIaHCHPOBAHHOI opraHu3aiuei oYty
HaBepHsKa HMEIOT HedyeTKHe TpaHuilbl oTBeTcTBeHHOCTH. Hanpimep, ecn
KaKOI-TO KOMIIOHEHT 3HAYUTEIBHO OOJIBIIE APYTUX, OH ABHO COJEPKUT HE
CBsI3aHHBIE MEKTY 0001t (PYHKII, U €T0 TPY/IHEee aHATH3UPOBATE.

Xopowo cOGanaHCUPOBaHHbIE KOMMOHEHTbI YNy4LuaioT
M30NMPOBAHHOCTb 0OCNYXUBaHUS

B cucteme co CﬁaJ‘IE{HCHPOBBHHhIMH KOMIIOHEHTaM#M 30HBI OTBETCTBEHHO-
CTH HeTKO pa3rpaHlveHbl, a Ha/lnexallee pasjaeaeHue 3aj1a4 obecredynBa-
€T HX H30JIHPOBAHHOCTD. I’IBOJ‘I}I]]OBaHHOCTb KOMIIOHEHTOB MMeeT O0Jb-
HIoe sHaveHne, MOCKOJbKY 3allHIACT OT HEOMKHIaHHBIX 3(1')('1')EKTOB, TaKHUX
Kaw perpeccus.

B 6onee HNIMPOKOM CMBICJIE U30JIATNA KO/JAa BHYTPH KOMIIOHEHTOB obec-
Me9HBACT TAKOe ABHOE MPEeUMYIIECTBO, KaK MOAYJIBHOCTD. KOMI’[OHEHTBI,
Ha/IeKHO pa3jie/leHHble ('byHKLII/IOHa.TIIJHO W TeXHUYeCKH, Jerde 3aMeHATDb,
VAAJIATD U TECTHPOBATD, 4eM KOMIIOHEHTBI CO CMeNTaHHbIMH ('l')yHI(].IHHMI'I
U TEXHHYCCKHMMH IMepellieTeHHAMIL.

Nwmeiite B BHY, 4YTO XOpOH_[If‘Iﬁ HasaHc KOMIIOHEHTOB caM 1o cebe He
TapaHTHPYeT BOSMOKHOCTH BHOCHTD H3MEHEHNA H30JIMPOBAHHO. B xonne
KOHIOB, U3 pasMelleHNA KO/la B HECKOJIBKUX KOMIIOHEHTAX He cJIelyeT,
HTO 9TH KOMITIOHEHTBI HE3aBUCHMEBIL JIPVT OT JApyTa. Crenenb B3aHMO3aBH-
CHMOCTH KOMIIOHEHTOB paCCMaTpPHBAIACH B IVIaBe 7.
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MpuHUMN M30NALMK KOAA NPUMEHUM K Ha Bonee HU3KoM ypoBHe. Ha-
npumMep, CUCTemMa, CocTosALas M3 HebonbLLIMX NPOCTLIX KNACCOB, NOA-
pasymeBaeT pasgeneHve 3agad, Ho He rapaHTupyeT ero. Yrobel ybe-
OWTLCA B 9TOM, NoTpebyeTcs ncenenoBarts MMeIoLWmnecs 3aBMCcmMocTI
(kak aTo 6bino caenaHo B rnaee 6).

Xopowo c6GanaHCMpOBaHHbIE KOMMOHEHTbI NO3BONSIOT
pacnpegensitb OTBETCTBEHHOCTb NPU 0GCAYXMBAHUM

Hamiune 4eTkuX (QyHKIHOHATBHBIX TPAHHI] MEKIY KOMIIOHEHTaMH 00-
Jlerdaet MpOLece PAcIpeiesieHns OTBETCTBEHHOCTH 34 00CIyKUBAHUE
MY KOMaHAaMi pa3paboTunkoB. Yuc10 KOMIOHEHTOB CHCTEMBI H HX
OTHOCHTEJIBHBII pasMep J0KHBL COOTBETCTBOBATH Pa3/ie/IeHII0 CUCTEMBI
110 (PYHKIIMOHATBHBIM IPU3HAKAM.

Koraa cucrema cofep:kUT CIUITKOM MHOTO MM CIAMIITKOM MaJo KOM-
MOHEHTOB, B Hell CJI0KHO pa3o0paThes, I elle TpyaHee ee 00CTy/KIHBATh.
Ecin 4ncsio KOMIIOHEHTOB CJMIIKOM MAjo, 3TO 3aTPYAHAET HaBUTAIIMIO
110 pyHKUMOHAMBHEIM 001acTAM cucteMbl. C IPyToit CTOPOHBL, CTHIIKOM
GOJIBIIIOE KOJIMYECTBO KOMIIOHEHTOB 3aTPY/AHAET 0030p BCeil CHCTEMBI
B L[EJIOM.

8.2. Kak npumeHsITb pekomMeHAaUUIo

B ocnose 63.,‘13['1CHI}0BKH KOMITOHEHTOB JIeXaT /1Ba [IPHHITHAIIA:
Q B uaeame KOJIMYECTBO KOMIIOHEHTOB BEPXHET0 YPOBHA CHCTEMBI
JOJIKHO OBITDH paBHO 9, JAOIYCTHMBIM CHHUTAETCH JHAIIA30H OT 61012;
Q ob6bem HCXOJHOTO KOJda B KOMIIOHEHTax JOJIKeH OBITH IIpHUMEPHO
OJIMHAKOB.

MmeiiTe B BUaYy, 4To 6anaHc KOMNOHEHTOB ABASAETCH NWLLb NokasaTenem
4YEeTKOro pasfieNeHns Ha KOMMOHEHTb!, a He camouenbio. OH AonxXeH
obecneynBaThCs NPOLLECCOM NPOEKTUPOBaHWS U pa3paboTkn cucte-
Mbl. PazneneHne cucTemMbl Ha KOMMOHEHTLI O0MXHbl BbiTh ECTECTBEH-
HbIM, HET CMbICNa A0BMBATLCH HANMYUSA POBHO AEBATU KOMMNOHEHTOB
NoBoN LEHON, TONBKO YTOObL! UX BLINO UMEHHO OEBATh.

BbiGop NpaBMNbLHOrO KOHUENTyanbHOro YpPOBHS
npu pacnpegeneHnm GyHKUMOHANbHbIX BO3MOXHOCTEN
No KOMMOHEHTaM

Jlna pocTuskeHHs XOPOIIero pasjefeHusl CUCTEMBL, VIIPOMIAIONEro OpH-
EHTAINIO Pa3pabOTYHKOB, BA/KHO HPABUIBHO BEIOPATh KOHIENTYAIbHBII
VPOBeHb pacipe/iesienis (QYHKIMOHAIBHBIX BO3MOKHOCTEH. OOBIYHO
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NIPOTPaMMHBIE CHCTEMBI OPHEHTHPYIOTCS Ha BLICOKOYPOBHEBbIE (DYHKITHN
npeaMeTHoil obmact. C APYToil CTOPOHBI, Pa3/leIeHHe MOKET OCHOBBI-
BAaThCs HA TEXHUYECKUX 0COOEHHOCTAX.

Hanpuwmep, cucrema, pasjiesieHHas Ha KOMIIOHEHTBI 10 (DYHKIHAM
npeAMeTHOH 06acTH, MOXKeT BKITIOYATH KOMIIOHEHTBI, OTBEYalolie 3a
NOJIydeHHe JIAHHBIX, VIIPaBJIeHHe cHeTaMH, a/[IMUHICTPUPOBaHHE U T. JI.
Kasxaplii KOMIIOHEHT CO/IEPKUT KOJI, Peaausyonuii ofHy (hyHKIHIO OT
Hayama 10 KOHL@, 0T 6a3bl AaHHBIX 10 BeO-unTepdeiica. [IpenmymiecTso
(hyHKIMOHABHOTO pas/ie/IeHNs — B TOM, YTO MOJATOTABIHBAETCS Ha STale
HPOEKTHPOBaHMS, eIlle 10 Havata paspabotku. B atom ciydae paspabor-
YUKH HOJIYHA0T BO3MOKHOCTD aHATU3UPOBATh HCXOHDIH KO, ONepHpYs
BBICOKOYPOBHEBBIMH TOHATHAMHU. OHAKO 3TOT BMJL PasjleleHHs HMeeT
CBOIl HEIOCTATOK: Pa3pabOTYHKU JO/IKHBI OBITH OMBITHBIMH H XOPOIIO
pasbupaThCs B PA3INYHBIX TEXHHUECKNX 00JIACTSX, YTOObI YCIENTHO BHO-
CHTb M3MEHEHUS JIaKe B O/[MH-e/IHHCTBEHHBII KOMIOHEHT.

Cucrema ¢ TEXHHYECKUM pas/ieJIeHHeM MOJKeT co/lepskKaTh TaKne KOM-
NMOHEHTHI, KAK KJIMEeHTCKas YacTh, CepBepPHas HacTh, HHTEPQechl, peTuCT-
pamys U T. . ITOT MOAXOI MO3BOJIAET Pas/ie/HTh 00A3aHHOCTH Cpeju
KOMaH/l pa3paboTYNKOB Ha OCHOBAHUH HX TEXHOJIOTHYECKOH CIeIHAaTH-
3aliy. 3/1ech pasjlesleHe Ha KOMIIOHEHTB! OTPakaeT pasjieleHue Tpya
MESK/LY PasIHYHBIMH CHEeIIHATHCTAMH.

3a BpIOOp MPABIJIBHON KOHIENIUH pasjeeHnusa (hYHKIUH B cHCTeMe
OTBEYAET APXUTEKTYPa HPOTPAMMHOrO OOecrieyeHusa, ITHM MOXKeT 3a-
HUMaThCd KaK O/IMH YeJOBeK, TaK U HECKOJDbKO JIOeH B KOMaHJe pa3-
paGoruukos. Korja notpeGyercss BHeCTH U3MEHEHN B Pa3jleleHHe KOM-
MOHEHTOB, HEOOXOAUMO ITPOKOHCYIETHPOBATLCS € TEMH, KTO 3aHIMAeTCs
APXUTEKTYPOLL.

MocnepoBartenbHoe NpPUMEHeHNEe pa3fenieHUs CUCTEMb
Ha OCHOBE aHanu3a npegMeTHon o6Gnactu

[Tocne BEIGOpa BHAA pasAeIeHts CHCTEMBI HA KOMIIOHEHTBI HEOOXO0IIMO
nocJeoBaTebHO IpUepskuBatbes ero. Hecormacosannas apxurektypa
He MOKeT ObITh Xopotieil apxuTektypoil. [ToaToMy, pasenenie Ha KOM-
TOHEHTDI c/e/[yeT OUIHAIbLHO 3aKPelUTh U KOHTpoIupoBath. B To Bpe-
M# KaK TP NPOEKTHPOBAHNH BBIOOP BO3JaraeTcs Ha apXUTEKTOpa, Jc-
LUIIMHA CO3/[aHisa KOMIOHEHTOB U UX TPAHUIBI JOJIKHBL COOMI0OAATHC
BceMH paspaboTyukaMi. ITOTO MOKHO JOCTHYDb IIYTEM COTVIACOBaHMsA
uaMeHeHHi B KomnoHenTax. [lockonbky 31ech TpeOyeTes KOLIEKTHBHAS
OTBETCTBEHHOCTD, BCe AEHCTBIA I0JIKHBI BBIMOJIHATBCS COTTIACOBAHHO.
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8.3. TunnyHbie BO3paXkeHns1 NpoTUB
cTpemAeHns1 K cbanaHCcMpoBaHHOCTU
KOMMNOHEeHTOB

B stom pasjejie pacCMaTpUBAIOTCA BO3PaKEeHHA IIPOTHB H(’O('}XOIEHMDCTH
JOCTHIKEeHM:A Oamanca xoMmroneHToB, QObIYHO BO3pasKaloniue CHUTAIOT,
4HTO IL}IC-(/}EUTaHC KOMITOHEHTOB Ha CaMOM JeJie He ABJIAeTCA IIPOG.T[E‘MOI‘»J{ T
4TO 3Ty npoﬁﬂeny HEBO3MOMHO UCITPABHUTD.

BospaxeHue: cucteMbl ¢ AUcO6anaHCOM KOMMOHEHTOB
OTNn4HO paboTaioT

«Hawa cucmema umeem nioxotl 6ananc KOMNOHENMOB, HO I HAC Hem HUKA-
Kux H}JO@’I&M 6 CEA3U C IMUM>.

bBananc xoMIoHeHTOB He ABJseTCH JIBYXBAPUAHTHBIM OHATHEM — CY-
HMIECTBYIOT pasHble CTENEHH COANaHCHPOBAHHOCTH, OTJIMYAIONIHECST OT
«ujleasia» ¢ IeBATbI0 KOMIIOHEHTaMI OIMHAKOBOTO pasMepa. 3aTpyAHseT
mm aucbananc oOCayKUBAHUE, BO MHOTOM 3aBHCHT OT BEJIMYHHBI OTKJIO-
HEHU, OTBITa 0OCIY/KHBAIONIEH KOMaH bl 1 IPHYKH AucOananca.

Haubonpmuii yutepd obeayKuBaeMOCTH HAHOCUT JAHcOaTaHC, BBI3BaH-
HBII OTCYTCTBIEM AUCIHIUTNHBI 00CTY/KUBAHI, KOT/1a pa3paboTaiKu mo-
MEMIA0T KO/ He B Te KoMIoHeHThL. [lockombKy HecoOTBeTCTBHE SABJISETCS
BParoM MpejacKkasyeMoCcTH, TO OHO MOJKeT IIPHBECTH K HEOKHaHHbBIM I10-
crepctsusaM. Ko, moMelieHHblil B He IpeiHA3HAUYeHHBIE 17151 HETO KOMIIO-
HEHT, CO3/IaeT CIyYaliHble 3aBUCHMOCTH MeK/y KOMIIOHEHTaMH, KOTOpble
HAHOCAT Cepbe3HbI yiepd TeCTHPYEMOCTH 1 THOKOCTH.

Bo3paxeHue: 3anyTaHHOCTb CBA3ei Mexay
KOMMNOHEHTaMMu He No3BonfeT ux cOanaHcupoBaTb

«Mbt ne modcem dobumocs baranca KOMRONEHMO8 U3-3a 3anymaniocmu
c8A3€l MeNcOy HUMU».

Jrta cUTyallls VKasblBaeT Ha JPYLyI0 HPobJeMy, 3aKII0YaioNniyiocs
B TEXHIUYECKOH 3aBHCHUMOCTH MexIy Kommnonentamu. Ilepenserenne
cBA3ell MeK/y KOMIOHEHTaMH YKa3biBaeT HA HENIPAaBIJIbHOE pasjiesleHue
3ajiad. Jta npobaemMa 1 COOTBETCTBYIONIA € peKOMEHIAllN paccMaTpu-
BaJach B ryaBe 7. B aToMm ciydae Gosiee BaXKHBIM M CPOYHBIM SIBIISIETCS
HaBeJleHHe MOPSA/IKA B 3aBUCHMOCTSAX KOMIIOHEHTOB, HANIPUMEp IIYTeM cO-
KPBITUs JleTaell pealusally ¢ IMOMOIIbI0 HHTepdelicoB 1 HCKII0YeHHSs
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HMUKIHYecKux 3aucumocTeil. [Tocae aToro MoKHO 3aHATHCA CprKTypOﬁ
KOMITOHEHTOB AJIA JOCTHMXKEeHIA chamancu POBAHHOCTIH.

8.4. AONOAHUTEeAbHbIe CBeAeHWS

Casasn MEKAY KOMIIOHEHTAMH HMEIT HelNoCpeJACTBeHHOe OTHOIIeHHEe
K pﬂCCMaTl)HBRE‘MOﬁ B 9TOI T/IaBe Hjee Oastarca koMmioHeHToB, CBa3AM
MEM1Y KOMIIOHEeHTaMH ObL1a moc BAIIleHA TJ1aBa 7.

Kak B SIG oueHnesaeTcs 6anaHc KOMNOHEHTOB

B komnaHuu SIG GanaHC KOMMNOHEHTOB ONPenensieTcs U MamepseTcs
C NOMOLLbIO KOMBUHUPOBAHUSA (TO ECTb NEPEMHOXEHWNS) CNeayloLLmMX Xa-
paKTepUCTUK:

® 4KUCNO KOMMOHEHTOB BEPXHEro YPOBHS B CUCTEME;

® NPUMEPHO 0AWHAKOBLIA pasMep KOMMNOHEHTOB.

B komnaHuu SIG wnaeanbHbIM YACNOM KOMMOHEHTOB BEPXHErO YPOBHS

B CMCTEME CHMTAETCH YUCNO OEeBSiTh, KOTOpoe Bbino BeIBpaHo Ha OCHO-

BE MHOrONETHEero onbita. Yem 6avke YNCNo KOMMOHEHTOB K AEBATH, TeM

nydwe. Yucnoeasa oOLeHKa KONU4YecTsa KOMMOHEHTOB BEPXHEro YpPOBHSA

B cucTeme Bapbupyetcst o1 0 o 1. Cuctemam ¢ AeBATbIO KOMMNOHEHTa-

MW NpUcBavBaeTcs oueHka 1 1 nMHenHo ymeHbluaetcs go 0 ans cuctem

C OAHUM KOMMOHEHTOM. NpK yBENUYEHWUIM YUCIIa KOMMOHEHTOB NPUMEHS-

eTcs koppekuus, obecneynsatowias 6onee rmbkoe oLeHUBaAHWE CUCTEM

C KONIMYECTBOM KOMMOHEHTOB 6onblie 17. MNpu ncnonb3oBaHumM NMHENHO

MOLenn oLeHka B aToM cnyyae 6bina 66 pasHa 0. Koppekuusi ocHoBaHa Ha

95-npoLeHTHO oLeHKe B pamkax 6a30Boro nokasartensi.

BnnaocTe pasMepoB KOMNOHEHTOB Noapa3yMeBaeT pacrnpegeneHne uc-

XOOHOro Kopa mMexay KoMnoHeHTamu. lNpeanodteHue oToaeTcs KOMMNo-

HEeHTam BEpPXHEro ypoBHS C OAWHAKOBbIMW pa3MepamMu.

B komnaHum SIG anst usmepeHnsl paBeHcTBa pasMepoB KOMNOHEHTOB UCMONb-

3yeTcsi CKOPPEeKTUpOBaHHbIi koadduumeHt DxuHn (Gini). KoadbduumeHt

xuvHW npegHasHadeH gns uamMepeHus HepaBeHCTBa CYLUHOCTen WU BapbK-
pyetca ot 0 (maeansHoe paseHcTBO) A0 1 (abConoTHOE HEPaBEHCTEO).

Ona nocTuxeHus peirTuHra B 4 3geaabl no SIG/TUVIT, ceuaeTensCTByio-

LLero 0 BbICOKOM YpOBHE 0B6CnyXuBaeMoCTH NporpammHoro obecnede-

HU$, KONMYECTBO KOMMOHEHTOB AONXHO ObiTe BIW3KO K AEBATU, a CKOP-

PEKTUPOBAHHbLIA KOAhGUUMEHT XK1uHKU Ana pazmMepoB KOMNOHEHTOB He

nomkeH npesbiwats 0,71.

Ha puc. 8.2 usobpaxeHsl npuMepsbl npodunei ka4ectsa TPEX CUCTEM!

* neppas guarpaMmma COOTBETCTBYET aHOHUMHOW CUCTEME, UCNONb3ye-
Moi B SIG B ka4ecTBe aTanoHa 2-3Be3aHoi cuctemsl. ObpatuTe BHU-
MaHWe Ha KOJIMYECTBO KOMMNOHEHTOB (LWecTb) M 06beMbl pa3MELLLEHHO-
ro B HUX KOAa,;
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® BTOpas AnarpaMmma COOTBETCTBYET aHOHUMHOW cUcTeMe, UCNOoNb3ye-
MOi4 B kOMnaHuK SIG B Ka4ecTse aTanoHHON 4-38e3aH0M cnucTembl. O6-
paTuTe BHUMaHWE, YTO, HECMOTPS Ha HepaBHbIA 06bemM Koaa B KOMMo-
HEHTax, Y4CIN0 KOMMOHEHTOB POBHO MMEHHO AEBSATH, YTO NepexkpbiBaeT
BAWSIHWE HEOAMHAKOBOCTM Pa3MepOoB KOMMNOHEHTOB.

CucTema ¢ peiTuHrom B 2 38e3abl No BanaHcy KOMNOHEHTOB

Komnoverr 1.

KomnoHenT 2 I

KomnoHenT 3 .

KomnoHeHT 4 -
Komnowen 5 |

KomnoHeHT 6 I

8] 50 100 150 200
0Obbem koaa B YenoBeko-MecaLax

m O6bem Koga B KOMMOHEHTE

Cuctema c DeﬂTHHFOM B 4 38e3abl No Ganchy KOMMNOHEHTOB

Komnoxent 1 [

KomnoxenT 2 |

Komnonent 3

Komnonewt 4 [N

KomnoHeHT 5 _

Komnoxent 6 I

Komnonent 7 |
Komnoxent & [

Komnonent O [

0 L 10 15 20 25 30 a5 40
Obbem koaa B YenoBeko-MecaLax

m O0bem Koga B KOMMNOHEHTE

Puc. 8.2 < [ea npocduns ka4ecTea
no cb6anaHcMpoBaHHOCTN KOMIMOHEHTOB




[NaBa

CAeauTe 3a pa3mepom
Bba3bl KOAG

CI0KHOCTE MPOTPAMMBI PACTET 10 TEX MOP,

MOKA OHA He MTPEBLICUT BO3MOMKHOCTH TPOTPAMMIICTA,
KOTOPBIIT T0JUKEH ee TIO/IePsKUBATD.

7-U 3aKOH KOMNbIOMEPHOZ0

npozpaMMUpocanis

PekomeHpauns:

* cokpaTuTe 06bemM Koaa HacTONbKO, HACKO/BLKO 3TO BO3MOXHO,

* /19 3TOr0 NpeaoTBpawaiTe pa3pacraHvue Koga v npunarainre
aKTUBHbIE YCUNUA NO CHUXEHUIO pa3sMepa CUCTEMBbI,

® 37O yAYHWIMT 06CNY>KMBAEMOCTb, MOCKO/LKY HeBonbLLIOK pa3mep npo-
AyKTa, NpoeKTa U KoOMaHAbl ABNFeTCH BaXHbIM (hpakTopom ycnexa.

Basza koja — 3T0 KOJITEKIM UCXOJHOTO KOJa, KOTOPBII pasMellleH B Ofl-
HOM XPaHWIHIE M MOXKET KOMITIJIHPOBATBCS, PasBepTHIBAThCA U 00-
CJIVKHMBATLCS OJIHOIT KoMaHoil. Jliobas cucrtema cofep:kuT, 1o KpaiiHeil
Mepe, oy 06azy koja. Hexotopele KpyIHBIE CHCTEMBI HMEIOT HECKOIBKO
6a3 kozia. TUIIIYHBIM IPUMEPOM ABIAETCS MAKETHOE MPOTPaMMHOE obec-
nevenne. B Hem MozkeT nMeThea Gasa Ko/a, pealusyionas CTaHIapTHYIO
(DYHKIHOHATBHOCTD, 1 HECKOJIBKO JIOMOJHUTEIBHBIX 0a3 KOZa ¢ M0JIb30-
BATEJIBCKHMH WM CTOPOHHHMI ILIATHHAMH, KOTOPBIE 00CIYKUBAIOTCSA
He3aBUCHMO.

[Ipu BoIOOpPE U3 IBYX CHCTEM € OJMHAKOBBIMH BO3MOKHOCTAMH, OJIHA
U3 KOTOPBIX HMeeT HeGOobIIYIO, a BTopasd — 6oJIbiyio 6asy Koaa, npej-
nouTeHre 0OBIYHO OTJAETCS CHCTEME ¢ MeHbleil 6azoit kona. B cucreme
MAaJIOro pa3Mepa Mpolie HCKaTh U aHaIM3upoBars kojl. [Ipu BHecennu us-
MeHEeHUIl B Hell TIpolile onpeesnThb, KaK 9T0 CKaKeTCs Ha JAPYTHX HacTax
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cucteMbl. Takas IMPOCTOTA 06Cﬂy'ﬂ{HBaHHH NPHUBOJANT K MEHBIIEMY KOJIH-
HeCcTBY ommboK U cHIKaeT 3aTpaThbl. ITO JKe OYEeBUJIHO.

9.1. MoTuBauus

PaspaﬁoTKa 51 Of}CJ‘IyH{I/IBaHHe IMpoOrpaMMHOTO obecrieyeHns 3HAYNTEILHO
VCIOMHAIOTCA ¢ pOCTOM €TI0 pasMepoB. ,E[..‘IH CO3JJaHMA OOMBIIHUX CHCTEM
Tpeﬁ}’IOTCﬂ MHOTOYHCJICHHaA KoMaHda ]}331)360'1"{111{03 n JJIHTeJIbHOe
BpeM#, 4TO CBA3aHO € JOIMOJHHTEJIbHBIMH H3ACPKKAMK H PHCKOM IIPOBa-
Jia (BC@I‘O npoema). B ocranbHoii yactu sToro pasjiesla Mbl paCCMOTPHM
OTpHULIATEJIbHbBIEC KadeCcTBa HONBIITNX NpOTrpaMMHBIX CHCTEM.

MpoekT c Gonbwoit 6a3o0i Kkofga, ckopee BCero,
oOpeyeH Ha Heyaayy

CyniecTByeT TecHasd CBA3b MEK/IY PasMepoOM MPOEKTa U ero PUCKOBAHHO-
creio. Kpynuetil npoext TpeGyer npusiaedeHnsa Gosblell KOMaH/IbI pas-
PaGoTYMKOB, KOMILIEKCHOTO IPOEKTHPOBAHUS U JUIHTEIbHOH paspaboTKIL
B pesyabrate 3aTpyAHSAIOTCA B3aHMOJEHCTBHE W KOOPJMHAIAA MEKLY
3aKa3qMKaMU M 4JICHAMH KOMaH/[bl, YCIOKHAETCS POEKT POrPaMMHOTO
obecriedeHns U B TedeHHe pa3paboTKH B TpeboBaHMUs BHOCUTCS OOJIbIIee
KOJIM4ecTBO M3MeHeHHIl. Bce aTo yBenm4uBaeT pUCK CHMKEHHS Kade-
CTBa IPOEKTa, CPBIBA €r0 CPOKOB M Jlajke MpoBaia npoekTa. [uarpamma
Ha puc. 9.1 npexcraBigeT HakonUTeNbHble BeposATHOCTH. Hampumep,
U3 BCeX MPOEKTOB ¢ 3aTpaTaMM TPyAa Ha pa3paboTKy, MPEeBbIIAIONIIIMU
500 genosexo-net, bomee 90% xapakTepU3YIOTCs KAK «HU3KOKAYECTBEH-
HBIe». B HX 4HCI0 BXOJAT IPOEKTBI ¢ MPEBBIIEHHEM CPOKOB pa3paboTKi
(80-90% ot obmero yncia) u sakpeitbie mpoerTs (50% ot obiero ynca).

Pucynok 9.1 1eMOHCTPUPYET B3aMMOCBSI3b MEKLY pasMepaMy Mpoek-
TOB M PUCKOM UX ITPOBaJIa, U3 HETO SCHO BUIHO, UTO [0 Mepe YBEIHYeH!s
pasmepa IPoeKTa pacTeT BepPOATHOCTh MpoBajia (HAIpUMep, IIPOEeKT 3a-
KPBIBAETCS MJIM 3aKaHYUBAETCS HHYEM ), CPbIBA CPOKOB TIPOEKTA H HH3KO-
ro Ka4ecTsa IIPoeKTa.

Bonbwme 6a3bl KoAaa TpyaHee oGCNyXUBaTb

Pucynok 9.2 ieMOHCTpHPYET BIAHAHHE pa3Mepos 6as3bl KoJa Ha ee 00CIy-
JKHBAEMOCTD.

Jluarpamma ocHoBaHa Ha cBefeHIAX 0 Oazax kozaa bomnee gem 1500 cu-
cTeM, poaHannanposanueix kommauueil SIG. O6bem Tpymo3aTpar usme-
pseTcs B 4eJ0BeKa-To/laX, HeoOXOUMBIX HA BOCIIPOM3BE/EHIE CHCTEMBI
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Puc. 9.1 < CsA3b Heyaa4 NpoeKToB ¢ ux pasmepamu’
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Puc. 9.2 < PasgeneHve CUCTEM PasHbix Pa3MeEpPOB B COOTBETCTBUN
C aTanoHamu 06CNy>XMBaeMoCTH, NPUHATLIMKU B kOoMNaHun SIG

' Werounuk: Jones C., Bonsignour O. The Economics of Software Quality. Addi-
son-Wesley Professional, 2012, Opurinanbiple JaHHBIE TEPEBEACHEI B YEJIOBE-
ko-roza (200 GhyHKIMOHANBHLIX e/THHIIL B TOJL /I A3bIKa Java).
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(Gosiee moipoGHO ATa OIlEHKA paccMaTpuBaeTcs B pasjesie « Kak B komma-
uun SIG onenusaerca obbeM Gaszbl Kogar Hizke ). Kaxonii ctonbuk or-
pasKaeT pacipe/iesieHe CUCTEM 10 YPOBHIO 00CIYKUBAEMOCTH (HA OCHOBE
ATAJIOHOB ¢ pPeliTHHTOM B BHJE 3Be3). Kak pemoHcTpHpYyeT auarpamma,
Hosee 30% cuctem U3 KATErOPHE ¢ HAUMEHBIINM 00BEMOM KOJIA YIAETCS
JAOCTUYL PEHTHHTA B 4 1 5 3Be3/ o yA00CTBY 00CHYKUBAHIA, B TO Ke
BpEMS CPEe/IN CHCTEM H3 KATETOPHH ¢ HAUOOIBITNM 00BEMOM KOJIa JIUIIIb
MAJIBIE TIPOIEHT OCTUTAET HTOTO YPOBHL.

Bonblune cucTeMbl OTAMYAIOTCH BbICOKOW MIOTHOCTbIO
nedekTos

EctectBeHHO, 4TO GOJIBIIAS CHCTEMA COAEPKUT OOJBIIOE KOJTHIECTBO JIe-
(exros B abcomorHoM Beipaskennn. Ho mnotHocts gedexToB (ompee-
ngemad kak uncno jgedexros Ha 1000 eTpok Koja) Takke CyHIECTBEHHO
BO3pacTaer ¢ pa3MepoM cucTeM. PucyHok 9.3 1eMOHCTPUPYET CBA3b MekK-
ay obbeMoM koja u uncsioM gedexros Ha 1000 crpok koxa. [ockonbky
YUCT0 Te(heKTOB YBEIHUUBAETCS ¢ 00BEMOM KOJIa, AHarpaMMa oKa3biBa-
€T, YTO KPVIIHbIE CHCTEMBI HMEIOT DobIee Y0 AeeKToB Kak B abco-
JIIOTHOM, TaK H B OTHOCHTEJIBHOM BBIPAJKEHHH.

60

50

40

30

20
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- 10 20 30 40 50 60 70 80 Q0
O6bem cucTemb! (B HENOBEKO-TOAAX)

CpegHee uncno gedektos Ha 1000 cTpok koga

Puc. 9.3 + Bnuaume o6bema koga Ha Konn4ecTBo aedexkTos’

' Uerounux: McConnell S. Code Complete. 2" ed. Microsoft Press, 2004. C. 652.
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9.2. Kak npumeHsTb pekomMeHAaUNo

Hp}‘l [POYNX PAaBHBIX YCJIOBHAX CHUCTEMa ¢ MEHLIITHMMM (‘l}yHKL[HOHaJIb-
HBIMH BO3MOZKHOCTAMH MEHBIIe CHCTeMBbl ¢ OOJBITHMH (i'lyHI{L[H(}HEUTB-
HbIMM BO3SMOKHOCTAMM. ﬂaﬂee, peaiu3anmna 9THX (i]yHKLlH(}HRJIbHBIX
BO3MOZKHOCTEH MOKeT ObITh JaKOHUYHON HIH HpOCTpB.HHOﬁ. HOF)TOM_Y
A7 YMEHbBIICHHA PpasMepoB Oasbl KOJa CHa4daJla TpeﬁyETCH OTpaHN4YHUTh
('b}’HI{LII/IOHa_T[hHhIE‘ BOSMOYKHOCTH CHCTEMBI, a 3aTeM COCPeI0TOYHUTHCH Ha
COKpallleHn obbeMa Koaa.

®DyHKUMOHANbHbIE Mepbl

N{EI)BI, CBA3aHHDbIC C ('l')yHKLIHDHaJIhHDCThI'O, He BCerjia HaXo/IATCA B Balieii
KOMITIeTeHITHH, HO KOT/Ja € paspaﬁo’rqpma:\m 06(3}’}1{,{[38'1'(35[ ﬂOﬁaBJ’IEHHe HO-
BbIX WJIH aJalTallusda CYHEeCTBYIOIMHX ('l')yHKL[HOHEiJIBHbIX BOSMOH{HOCTEﬁ,
HEO{")X(}I[HMO VHHUTBIBATDL CJIEAVIONEee:

He donyckatime pacnoaszanus npoexma

Pacnionizanne npoexta — 00bIYHOE ABJIEHIE, KOT/A MACIITAOHOCTH Tpe-
GoBaHMIT K HEMY YBeJIHYHBAaeTCsA B Hpollecce pazpabotku. OHO mpu-
KPBIBAETCS JIO3YHTOM «a XOPOILIO Obl e11ie 100aBUTh TaKyI0 (QYHKIIHIO»
U TIPHBO/UT K YBEJIHYEHHIO pa3Mepa cHucTeMbl Oe3 100aBIeHHs YeT0-TO
3HAYMMOTO /71 OM3Heca WM OJIb3oBaTetel. Pacrnonsanuo HYXKHO
IPOTHBOCTOSATS, OLIeHHBAsl BHECEHHE JIOTOJIHUTENbHBIX (QYHKIIMOHAb-
HBIX BO3MOIKHOCTEI! ¢ IO3UIIHH TTIePeH0Cca CPOKOB FOTOBHOCTH MPOEKTa
U YBeJINYeHUA OY/IYIIIX 9KCIUTYATAIIMOHHBIX PACXO/I0B.

Cmandapmusupyiime GyYHKUUOHALLIDIE GOIMONCHOCTIU

ox erangaprusarnueii yHKIMOHATLHBIX BO3MOKHOCTEH 371ech OHU-
MaeTcsl COrNacoBaHHOCTD MOBeIeHIs 1 B3aUMOJIeHCTBIA B IPOTrpaMMe.
CranpapTusaiins GVHKIHOHATIBHBIX BO3MOKHOCTEH B IIEPBYIO 04epe/ib
HalleJleHa Ha HCKIIOYeHMe peanusanuil MoXoKuX (PYHKIHOHAIbHBIX
BO3MOKHOCTEH, MaJIo YeM OTJIHYAIONUXCs APYT oT Apyra. Bo-Brophix,
CTAHAApPTU3AIMA HalpaBleHa Ha TOBTOPHOE HCMOJNb30BaHHe KOJa,
Hpejnoaras, YTo caM KoJ| IMHUIIEeTCs ¢ YIeTOM ero MHOTOKPaTHOTO He-
MOJIb30BAHNSL

TexHuyeckue mepbl

Texuuueckas peanu3anisa 10JKHA OBITH HalleJieHa Ha HCIHOJb30BaHMe
Kak MOYKHO MeHbIIero obbeMa KoJa A peallnsalliu (‘l}yHKLlHOHEUIbHB[X
BO3MOMKHOCTEI. ITO JIOCTHTAeTCA B OCHOBHOM 3a CUET MMOBTOPHOIO HC-
MOJIb30BAHHA KO/JIa MOCPeJACTBOM CCbLIOK Ha HEro (BMECTO MMOBTOpeHMA
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B HECKOJIBKHX MECTaX ) IJIH IIPUMEHEHUA ViKe CYIIECTBYIONMX OUOIHOTEK
1 (hpeiiMBOPKOB.

He sanumaiimecs Konuposanuem u acmaskoll koda

CcbUIKH Ha CYILECTBYIONII KOJ BCer/ia IpeiNnoYTHTEIbHee KOHPOoBa-
HILSL M BCTaBKU KOJ[a B HECKOJIBbKHUX MecTax. [Ipi Hamiann HecKoIbKUX
KOIIHIT OJTHOTO M TOTO K€ KO/la B IIPOIlecce ero 00CcaIyKUBaHus IOTpe-
GyeTcsi BHOCUTh H3MEHEHUS BO BCE KOIHMH, PA3MEIEHHbIE B HECKOJIb-
kux Mecrax. [Ipu aToM serko A0mycTHTh OMIHOKH, pelnas, Hy:KHa Ji
HHUBU/yalIbHAsA HACTPOIKA KajKJI0MY U3 MOBTOPAIOMINXCS (hparMeH-
TOB, 1 TeCTHPYA pazbpocantble konnu. OfpaTHTe BHIMaHNE, YTO Ipe-
CTaBJIeHHAd B JlaBe 4 peKOMeHJAIs NOCBAILeHa UMEeHHO 0TKa3y OT
KONMPOBAHNA U BCTaBKU KoOJa.

ITosa6omvmecs 06 yayuwenuu cyuecmey0wezo kooa

Pedakropuar, yaydmaonmii o6cay;KIBAEMOCTD, HAPAMYIO CIIOCO0-
CTBYET YMEHBIIEHHIO pa3MepoB 6aspl koga. OOBMHO OH BKIIOYAET
PEBU3HIO KOJA, YIPOILIEHHE €r0 CTPYKTYPBI, YAAIeHHe M30BITOUHBIX
YYacTKOB M VyBeJYeHHe KOJIHYecTBA MHOTOKPATHO HCIOMb3YeMbIX
cbparmenToB. OH MOMKET 3aKII04ATLCS B IIPOCTOM Y/aleHUHN ycTapes-
mux 1 6osbie He HenoIb3yeMbIX (ynkiuil. boaee noxpoduo mabmio-
HBI pehaKTOPUHTA pacCMaTPUBAINUCD B Tase 4.

Ioavayiimecy, cmoponnumu dubIuomexamu u ppeimsopramu

MHorne npuiIoKeHHs HCIIONB3YIOT MOJIETH TOBEJIeHNs, YIKEe Pealn3o-
BaHHBIE B OTPOMHOM KOJHYecTBe PPeiiMBOPKOB 1 GHOIMOTEK, TaKIX
kak jQuery (Mozenb NOBe/IeHHA [0Jb30BaTeNbCKOro HHTepdeiica),
Hibernate (moctyn k Oasam janHbIX), Spring Security (MexaHusm
Gezonacuoctu), SLF4] (kypuamuposanue) win obuux ciayx6 (Ha-
npumep, Google Guava). Mcnonbaosanne cTOpoHHHX OHOIHOTEK 0CO-
GEHHO TIOJIE3HO TIPH OCYIIECTBICHUN YHUBEpPCcATbHBIX (QyHKIHil. Ecan
(DYHKIIMOHATBHBIE BO3MOKHOCTH PEATH30BAHBI M IO/JIEPKUBAIOTCSA
CTOPOHHUMH pa3pabdoTYNKaMH, /I Yero CO3/aBaTh CBOH COOCTBEH-
Heie? Vcronp3oBanne CTOPOHHETO KO/a TTO3BOJAET U30€KaTh HEHY K-
HBIX Tpyao3arpaT. CTOUT NONBITAThCA HAHTH HY/KHBIH KO V CTOPOH-
HIX [IPOM3BOIUTEIEI, 2 He CO3/IaBaTh MOIb30BATEIbCKOE PelleHHE.

Hukorna He BHOCUTE U3MEHEHWIA B UCXOHbIA KO CTOPOHHUX G1MBAM0-
E Tek, Tak Kak B 9TOM Cclly4ae 4yacTb koga 6ubnmoTekn ctaHOBUTCA Ba-
LWMM COBCTBEHHbLIM KOAOM. 3TO 3aTpyaHAET 06HOBNEHNE U3MEHEHHbIX
61BNMOTEK U NErko MOXeT NPMBECTK K owmnbkam. Kak npaswno, ato
BbI3bIBAET TPYAHOCTU NPW NONbITKE 06HOBUTL GUBNMOTEKY [0 HOBOM
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BEPCHK, NOCKONbKY Heobxoanumo npoaHanM3npoeaTb, 4TO BblNo K3a-
MEHEHO B Kofe B1BNMOTEeKN 1 KAaK 3TO MOBNUAEGT HA KO/, N3MEHEHHbIA
NnokKanbHO.

Pazdensiime Gonvwiue cucmemvt Ha uacmu

Pazaenenye GOIbIION CHCTEMbI HA HECKOIBKO CHCTEM [IO3BOJISIET CBECTH
K MHHUMYMY TIpoOJIeMbI, CBOHCTBeHHBIE KPYIHBIM crcTeMam. Heobxo-
JIAMBIM YCJIOBHEM pasjleIeHus CHCTEMBI Ha YacTH SBJAETCS MX He3a-
BHCHMOCTD ¢ (DYHKIIHOHAJIBHOI, TEXHHYECKOI TOYEK 3PeHHS U ¢ TOUKH
3peHNs JKU3HEHHOTO KA. [Ipu 3TOM nosb3oBaTen 10/KHBL 4eTKO
HpeJICTaBIATD JleJieHHe cucTeM (U I0IOJIHUTeIBHBIX Mojyreit ). Tex-
HHYECKH KO/ B PasHBIX CHCTEMAX JA0JIKeH ObITh ¢/1ab0 CBA3AHHBIM, TO
€CTh B3aUMOJICHCTBUA JOJKHBI OCYIIECTBIATHCS Yepe3 MHTepgeiichl,
a He MOCPEICTBOM HPSAMBIX BBIZ0BOB. CHCTEMBI JIeHCTBUTEIBHO He3a-
BHCHMBI, TOJIBKO KOT/Ia MMEIOT HeCBSI3aHHbIE JKH3HEeHHbIE IIHKIbI (TO
ecTh pa3padaThIBAIOTCS M BBITYCKAIOTCA KaK CaMOCTOSTENIbHBIE MPO-
AyKThl). MeiiTe B BULy, 4TO pasaeseHHbIE CHCTEMBI MOTYT HMETh B3a-
UMHBIE WK 00LIHE 3aBHCHMOCTH. B 9TOM eCTb JI0TOTHUTEIbHbIE TIpe-
HUMYIECTBA. ITO JIeJIaeT BO3MOKHBIM 3aMeHY HEKOTOPBIX MOJICHCTEM
HaKeTaMu CTOPOHHUX Pas3paboTYMKOB, YTO IMOJHOCTBIO HCKIIOYAET
HeoOXOMMOCTD HOJIEP/KHBATE COOTBETCTBYIONMe 0as3bl Kopa. [Ipu-
MEPOM MOJKET CIVZKHTB paclpocTpaHenne fueTpuOyTusos Linux, mo-
po6ueix Ubuntu. Kogosas 6asza axpa Linux pacnipoctpangercs depes
kernel.org (http://kernel.org/) u obemykuBaercs GOMBIIOH KOMAHIOM
no6pososbies, Bosriasiagembix Jlunycom Topsansacom (Linus Tor-
valds). BMecTe ¢ akTyaabHBIM AAPOM THIHYHBLL qucTprOyTHB Linux
COZIEPIKHUT TBICAYH JPYTUX TPOrPAMMHBIX MPHJIOKEHHIT, KaK/0e U3 KO-
TOPBIX HMeeT coOCTBeHHYI0 Ga3y Koja. Bee oHU 10 OTHOLIEHUIO K AJPY
ABJIAIOTCS AOIMOJIHITEIBHBIMI MOJIVJIAMIL

Pazpenenne (Ha ypoBHe Koja) Oosee TOApoOHO paccMaTpHBAIOCh
B IPEIBIIYIIMX IJIaBaX, HMEIOIINX OTHOIIEHHE K ¢aa00il CBA3aHHOCTH,
TJIaBHBIM 00pa3oM B riase 7.

9.3. TuNN4Hble BO3pa)KeHns1 NPOTUB
YMeHblLUeHns pasmepos 6a3bl KoAa

Mepb[, OIMcaHHbIE B ATOI TJIaBe, NPpMMEHNMBI KO BCEM aTallaM 1}331)360'1‘-
KW IPOrpaMMHOTO obecrnieyenns. [napHoil eJib YMeHbHICH A Hasbl KOJla
ABJIAETCHA O6Cﬂy)KI'IBaEMDCTIJ.
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CymecTByioT aBa crocoba 3¢ GeKTHBHOTO YMEHbIIeHHs pasMepa 6asbl
KoJa: Tpeaynpexiaenne (IpeloTBpalleHie JajgbHeiero pocra 6assl
KOJIa) U HcHpasrenne npobaeMsl (yMeHblIeHne pa3mepos 6a3bl Koja).

HawuGoJee BBITOHOIT ABIAETCA CUTYALHA, KOTAA CHCTEMA YK€ HMEET
JIOCTATOYHO MATBIH pa3Mep WM HAXOAUTCS Ha paHHEH cTajun pa3paboT-
ki, YHeTo TexHuueckas KOPPEKTHPOBKA, Takasg Kak pedakTopuHr Koma
U TOBTOPHOE HCIHOJB30BaHKe (DYHKIIMOHAIBHBIX BO3MOXKHOCTEIL, Jrerde
BBIIOJHACTCS B HeOOMBIION cHCTEMe W HeceT T0Jb3y U AajibHeiimei
pa3paboTKi.

Vayuiienus B G0bIIONH CHCTEME CTAHOBATCSA GOJIee 3aMETHBIMH TIPH
VIQICHIH 3HAYUTEbHON ee YacTH, HATIPUMEP KOTjla HEKOTOpbie (hYHK-
IMOHATbHBIE BO3MOKHOCTH 3aMEHSIOTCS CTOPOHHUM KOJOM WIIH MOCJTe
pasjiesieHHst CHCTEMbI Ha HECKOJIBKO YacTei.

BoapaxeHue: cokpalieHue pasmepa 6a3bl Koga
CHMXaeT NPOU3BOAUTENBHOCTL Pa3paboTku

<« 1e Mmozy ymenvuumy pasmep ce0etl cucmeMmbl, NOCKOIbKY NPoussool -
menvHocmy npoyecca paspabomxu oyenusaemcs obsemom dobasieniozo
8 nee Kooa».

IMonobHble BO3paskeHUs TOMBKO yeyryossaior npobiaemy. Ouenka mnpo-
AVKTUBHOCTH Pa3paboTKH 06beMOM 100aBIEHHOTO KOJA — IJIOXas METO-
auka. OHa CIy/KUT OTPUIATEIBHBIM CTUMYJIOM, MOOIIPSSA IYPHVIO MIPH-
BBIYKY KONUPOBaTb U BeTaBiATh Koj. [Ipeanourenue crenyer orpasath
CCBLIKAM Ha KOJI, TOCKOJIBKY 3TO VIIPOLIAeT aHANN3, TeCTHPOBaHIe 1 BHe-
ceHlie H3MeHeHMHIL.

[MouaTHO, 4T0 06BEM A0OABIECHHOTO KOJA IIOMOTAET PYKOBOIUTE/SAM
CJIE[INTD 34 XO/I0M Pa3paboTKH 1 IIPOTHO3MPOBATE CPOKH €€ 3aBEePIIeHHS.
Ho Boo6uie mpoayKTHBHOCTD CJAEAYET U3MEPATh J00aBIeHHBIMH (hVHK-
IHAMH, @ He cTpoKaMit koja. OnbITHEIE pa3paboTIHKH criocoOHbl 100aB-
JITh HOBblE (DYHKI[MH ¢ MUHHUMAIbHBIM KOJHUECTBOM CTPOK KOJa U BeA-
KMl pa3, KOrjia NogBIsAeTCs TaKas BO3MOKHOCTD, IIPOBOIAT pehaKTOPHHT,
YTO 9aCcTO MPUBOANT K YMEHBIIEHHIO 00beMa KOJIA.

Bo3paxeHue: BbiOpaHHbIW $i3bIK NPOrpaMMUpPOBaHUS
NpensTCTBYeT yMeHbLUeHUi0 o0bema Koaa
«f padomaio ¢ a3zvikom npozpammuposanus, Goiee nPOCMPanHviM, uem
npovue, NodMOMY He UMEK BOIMONCHOCTIU YMENBILUMD 603y Kxoda».

B 6osablHcTBe NPOEKTOB A3BIK IMPOTPAMMHPOBAHUA HETKO OIIpejie-
JIEH. ﬂeﬁCTBHTEﬂhHO, HEKOTOPDbIE A3BIKH HPOTPaMMHPOBAHMA (HaHpH Mmep,
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ocHoBaHHble Ha SQL) He M03BOAAIOT K0OMTHCA Masnoro pasMepa Gassbl
kxozna. Tem He MeHee Bcerja cielyeT CTPEMHUTbCS YMEHBIIUTL TeKYIIHIL
00beM KO/Ia [IPH HCTIOTB30BAHIN OJIHOTO H TOTO JKe A3BIKA POrPaMMIpo-
BaHUA. YMEHbIICHHE pa3MepoB 1060l 6asbl KoJa BEITOHO, IPUYEM 3TO
KacaeTcs Jake Koja, HATHCAHHOTO Ha HU3KOYPOBHEBBIX A3BIKAaX IIPOrpam-
MHPOBaHHS, ¢1ab0 MO PKUBAIOIINX abCTPAKIHIO.

BoapaxeHue: CMOXHOCTb CMCTEMbl 3acTaBnsieT
ayonupoBaTtb Kog,

«Hawa cucmema nacmoavko cioxcna, umo do6asiamv Hosble ynKuuu
MOJCHO TMOTLKO KONUPOBaHueM GONbWUX Yacmell CYuecmeyionezo Kooa.
TToamomy ymenvuumn pazmep 6azvl KOOA HEBOZMONCHO>.

[Troxoe noHUMaHHe CYMIECTBYIONIETO KOJa HMPUBOJMT K TOSABJIEHUIO
HEYBEPEHHOCTH MPH BHECEHHH HM3MEHEHHIl, YTO ABJSAeTCS paclpocTpa-
HEHHOIl IPUYHHOI KOMHPOBAHUA CYIIECTBYIOIETO KOAa. ITO 0COOEHHO
XapaKTepHO /Ul CJIYy4aeB, KOIJa KO/l IIJIOXO OXBaueH aBTOMAaTH3MPOBaH-
HBIM TECTHPOBAHHEM.

B 110/100HbIX cayuagx nocrapaiitech HaiiTi (YHKIIHOHATBHOCTE, 0113~
KVYI0 K TOII, uTo Tpebyercsa nobasuts. [Ipoananusupyiite Koj 1 BBIIETHTE
HekHe o61ue YepTel. Ec/Ii TakuxX 4epT HeT, 3HAYUT, HET CMBIC/A KOIH-
poBath 3TOT Ko/l Ecim opurnHanpuyio GyHKIHMOHATBHOCTD MOKHO pas-
OUTH Ha HECKOJIBKO YacTeil, B njease BB TOJAyInTe (hparMeHT, Ha KOTOPBII
MOZKHO COCIIATBCS IPU Peau3ainy HOBOH (YHKIMOHATBHOCTH, H30€/KaB
nybnnpoBaHusA 1 pocta pasmepa 6assl koga. Hamuimure Moy ibHbIe Tec-
TBI JIUIS1 HOBBIX OJIOKOB KO/, YTOOBI yOeANThCA B IIPABIIBHOCTH HOHHMA-
HHUs UX BHyTpeHHell cTpyKTypbl. Bosee moapoGHbie cBefenns o6 aToM
MOJKHO Hafiti B rnase 10.

BospaxeHue: pasgenenve 6a3bl KOga HEBO3MOXHO W3-
3a apXuTeKkTypbl nNnartdopmbl

«Mbt ne modcem pasdeaumn cucmeMmy Ha Menvuiue yacmu, nocKoIbKy coop-
Ka npednasnavena 01a niampopmvl, 4o PYHKYUOHATLHOCL UCNOTL3Yem-
cs noscrody 8 6ase xodas.

ﬂeﬁ(‘.TBHTe.ﬂhHO, nporpaMMHoe obecrieyenue JJIA HJIaT(pOpM nmMeeT
TEHJICHIHIO paspacTaTbcd CO BpeMeHeM, IMOCKOJbKY OCBaMBAeT HOBLIE
('l')}-'HI{LIHIfI H peKo OT HUX OTKa3bIBAETCH. Tem He MeHee ecTh BO3MOKHOCTD
PE3KO YMEHBIIHTL pasMep Hasbl KO/a, pealn30BaB MOJAYJJIbHYVIO dPXHUTEK-
TYPY U pasZleJINB CUCTEMY Ha ITOJKII0YaeMble MOJIY.TH. B pesyabraTe I1o-
ABUTCH HECKOJIBKO Oa3 KO/Ja, Kay/dad 13 KOTOPbIX 6}’HE‘T MeHbIIE IIePBO-
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HavyanbHOIL Oana 6asa xoga OyzeT cojiep:Karh olllee sapo, U 0JHA LN
HECKOJIBKO — JIOIOJIHUTEIbHbIE MOy L. Ecin Moy He GyayT TexHITe-
CKIH CBA3AHBI, X MOJKHO BBITYCKATh OT/IEJIbHO. DTO O3HAYAET, 4TO HeGOIb-
e uaMeHeHIs He OyayT TpeboBath 00HOBIEHNA Beell cucTeMbl. Mmeiite
B BUJLY, YTO JiasKe HeOObIIe 0OHOBIECHHS I0J/KHbBI OXBATBIBATLCS HHTET-
PALMOHHBIM M PETPECCHBHBIM TECTHPOBAHHMEM, YTOOBI HMETh YBEPEHHOCTD,
YTO CHCTEMA B LeJI0M HO-TIpeskHeMY (PYHKITMOHUPYET MPABUILHO.

Bo3paxeHue: pasgeneHue Koga npusoauT
K AyonupoBaHuio
«Pasdenenue xoda sacmagisem mens dyoauposamo kood».

WHorpa pasjesienne cucTeMbl Ha OT/EJIbHBIE YaCTH (TaKHe Kak ILIari-
HBI ¥ paciiupennst) Tpebyer ayOanpoBanns B HUX 00mux GpyHKumil (1H-
TepdeiicoB) WK CTPYKTYP JaHHBIX.

B rakoM ciayuae ay6ampoBanue saBiasgercsa Oosbiieil TpobieMoil, yem
pasMep 0a3bl Koja, 1 PEKOMEHIAINS, TIPe/ICTABICHHAS B IIaBe 4, nmpesa-
JHMPYeT Hajl peKOMEHAIHell CTPEMUTBCA K YMEHbBIIEHN IO 00beMa 0611ero
koza. [Tonpobyiite BeeuTh KOJ ¢ peannsaiieii o6mmx GyHKIMIA B OT-
JleTbHOE PaclpeHite WK BKIIOYHTE ero B a3y 00111ero Koza.

BospaxeHue: pasgeneHne 6a3bl Koga HEBO3MOXHO U3-
3a TeCHOW CBA3aHHOCTU

<5 ne mozy pasdeaumn cucmemy, ROCKOILKY BCE e Hacmu MECHO CEA3ANDL
MeAcoy coboii».

Jlnsa navana yerpanute tecHble ¢Ba3H. [l atoro nonpobyiite onpeje-
JIUTD clielHaIbHble HHTepgelichl, BBICTYNAIONIHE B POJIH €IHHOH TOYKH
BXOZia. DTO MOKHO C/IEJIATh ¢ IIOMOIIBIO BeO-CaIYKO WIN IPYTUX HHCTPY-
MEHTOB, 00eCIeuHBAIONINX TAKYI0 BO3MOXKHOCTL (HAIPHMEp, ITPOMEKY-
TOYHOTO HporpaMmuoro obecnedenus nian ESB).

MmeiiTe B BUAY, Y4TO LieNlb COCTOUT B CO3AaHUMU NOACUCTEM, OBCAYXM-
BaeMblX HE3aBUCKMMO APYr OT Apyra, KOTOpble COBCeM He 065a3aTensHo
[OMXKHbI paboTars He3aBUCUMO ApYr OT Apyra.

Kak B komnaHum SIG oueHuBaeTca o6bem 0asbl Koaa

Mpw oueHke o6bema 6asbl kKoga He NpeayCMOTPeHO pasaeneHne Ha pas-
NNYHbIE KATEropyx PUCKa, NOCKOMbKY OHA OCHOBaHA HA U3MEPeHUA TONb-
KO OZIHOV BenunymHbl. OGbem Gasbl koga CUCTeMbl C PEATUHIOM B 4 38e34pbl
He OoMKeH NpeBsblllaTh 20 YenoBeKo-NeT, He06XxoAUMbIX A9 BOCNPOM3Be-
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neHus. ns cuctem Ha sizblke Java 3To cooTBeTCTBYET npuMepHo 175 000
CTpOKam koaa.

YenoeeKko-MecsLbl U 4e/I0BEKO-ToAbl

06wt 06bem Hasbl Koaa, BeIPaXeHHbI B CTPOKax koaa, npeobpasyer-
Csl B 4eNI0BEKO-MeCsiLbl. Yenoeeko-MecsL — aTo cTaHgapTHas mepa 06b-
ema UCXOAHOro Koga, KOTopblii MOXET HanucaTe 0AuH paspaboTymk co
cpefHei NPOU3BOAMTENBHOCTBLIO 38 OAMH Mecsil,. 3mepeHue B «4enose-
KO-MecsiLlax» No3BoNsieT NPoOM3BOAWUTL CpaBHEHWe 0BbEMOB UCXOAHOIO
KoAa, HanUCcaHHOr o C NPUMEHEHWNEM Pa3fINYHbIX TEXHONOMMA. 3TO BaXHO,
NMOCKOMbKY $13bIKW MPOrpaMMUpPOBaHUSA UMEIOT Pas3NnyHbIe CTENEHW NPo-
VM3BOAUTENBHOCTW, WKW «yPOBHW Aetannsaumn». Takum oBpas3om, B cu-
cTeMe, rae UCMNoJb3yeTcs HECKOIbKO A3bIKOB NPOrpaMMMUpPOBaHUst, CTPO-
KW KOJa MOXHO NepeBecTy B arperMpoBaHHblii NokasaTesb, OCHOBaHHbIA
Ha 3aTpartax Tpyaa, HeobxoaAuMbIX A5 ee BOCNPOU3BEAEHWS.

OnbiT SIG noka3sblBaeT, 4YTo YesloBeko-MecsiLbl — 3¢PekTUBHbIN nokasa-
TEJIb 4151 OLIEHKM pa3mepa CUCTEMbI M CPAaBHEHNS] CUCTEM PYI C APYIrOM.
Yenoseko-roa — a1o npocto 12 yenoBeko-mecsues. KoHeyHo, gakTtuye-
ckasl IPoN3BOANTENIbHOCTb 3aBUCUT Takxe OT MacTepcTsa W CTUAS fpo-
rpammnpoBanus. BenndnHa o6bema HU4ero He roBoOpUT O TOM, CKOJIbKO
MecsiLes uan neT Tpyaa AeicTBnTebHO Bbl/I0 3aTpavyeHo Ha pas3paboTky
CUCTEMDI.




reea 10

ABTOMaTU3NPYINTE
TecTupoBaHve

;T_IO(’)I-IBRI‘»'J]TCC.L MOSBJIEHUS 3eJIeHO MOJI0CH,
UTOOBI COXPAHHUTDL KO/ B YMCTOTE.

Hesusz jUnit

PekomeHpauns:

* aBTOMaTU3MpPYATe TecTupoBaHue 6a3bl KOAa;

® 1115 3TOr0 NULUUTE aBTOMaTU3UPOBaHHbIE TECThI C UCNONbL30Ba-
HUeM cneunuanu3npoBaHHbIX GppeiiMBOPKOB;

® 3TO YAyYWMT 0BCNYXMBAEMOCTb, NMOCKOSIbKY aBTOMAaTU3UPOBAH-
HOe TecTUpOBaHue genaet pa3paboTky npenckasyemoit u me-
Hee PUCKOBaHHOMN.

B rnase 4 pacemartpusaics Metojl 1sValid, mposepsiongiii 10nycTHMOCTD
HOMepa OAHKOBCKOTO CYeTa BBIYICIEHHEM KOHTPOJIBHOI cyMMbL B mo-
JTOOHBIX METO/Iax JIETKO JOMYCTHTh omubKy. Bot nmoyemy npaktiuecku
KaK/JOMY TIPOTPAMMHCTY B KaKOI-TO MOMEHT IMPHXOJHIOCH MHCATh Ma-
JIEHBbKIE OJHOPA30BbIe IIPOrPAMMBI /LTSI TECTHPOBAHHS MOOOHBIX METO-
JIOB, KOTOPBIE BBITJIA/IEH IPUMEPHO Tak:

package eu.sig.training.chl(;

io.BufferedReader;
io.I0Exception;

import
import
import java.io.InputStreamReader;
import eu.sig.training.ch04,.vl.Accounts;
public class Program |
public static void main(String[] args) throws I0Exception {

BufferedReader isr =
new BufferedReader (new InputStreamReader (System.in});
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String acct;
do |
System.out.println("Type a bank account number on the next
line.");
acct = isr.readline();
System.out.println("Bank account number '™ + acct + "' is" +
(Accounts.isValid(acet) 7 "™ @ " not") + " valid."):
} while (acct != null && acct.length() != 0);

ITO KJIacc JBVR C METOJIOM main, MMO3TOMY €ro MOYMKHO 3allyCTHTD U3 KO-
MaH;THOI CTPOKI:

§ java Program

Type a bank account number on the next line.
123454789

Bank account number '123456789' is valid.
Type a bank account number on the next line.
123455788

Bank account number '123456788' is not wvalid.

5

ITy HpOrpaMMy MOKHO Ha3BaTh PyunbiM MOOyavivin mecmom. Mo-
JIYJIBHBIM 3TOT TeCT Ha3bIBAETCA IIOTOMY, YTO MpejiHa3HAYeH I TECTHPO-
BAHUSA eIHHCTBEHHOTO MOJYJIs (Goka koma) [sValid, a pyusbiv — motomy,
4TO MOJIB30BATEb JOJKEH BPYYHYIO BBOJUTH TECTOBbIE 3HAYEHHS U CaM
OIPe/IENATD IPABHIIBHOCTD PE3YJIbTaTa.

XoT4 Takoil MOAX0/ NPeANOYTHTEIbHEe, YeM MOJHOE OTCYTCTBHE MO-
ZYJIBHOTO TECTHPOBAHNA, OH 001a/1a€T PALOM HEJOCTATKOB:

O rTecroBble JaHHbBIE BBOATCS BPYYHYIO, NOATOMY TECT HE MOIKeET

OBbITh BBIITOJHEH aBTOMATHYECKH, 0€3 TTPUJIOKEHHS JOTOJIHHTE b
HBIX YCUJIHIL;

O  paspaboTYNK, HAMCABIINIT TECT, OCHOBHOE BHUMAaHHE Y/IeTIseT J10-
TUKe BBITOJIHEeHNA TecTa (uK do ... while, o6paboTka BBOJIA H BbI-
BO/1a), a He COOCTBEHHO TECTHPOBAHHUIO;

O mporpamma He coobImaer, Kak MeTol 1sValid gomken Bectu ceds;

O mporpaMMa He Paclo3HAETCA Kak TecT (XOTS JOBOJIBHO 00IEYTIO-
TpebUTENBHOE HA3BAHWE IIPOTPAMMBI Progran TOBOPHT, 4TO 9TO
O/IHOPA30BBLII AKCIIEPHMEHT).

VMeHHO 1TT0TOMY ClIe/lyeT MICaTh aBTOMATH3UPOBAHHbIE MOJIYJIBHBIE

TecThl, a He pyuHblie. OHI ONHMCBIBAIOT TECTHPOBaHUE OJIOKOB KOJA, BbI-
NOJHAIOUIAXCSA aBTOHOMHO. JTO CIPABEINBO M B OTHOLIEHHH JIPYTHX
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BHJIOB TECTHPOBAHUs, TAKUX KAaK PErPecCHOHHBIE U TPHEMOYHBIE TECTHI,
ABTOMATH3HPYEMBIX € TOMOIIBIO CTAaHAAPTHBIX ()PeliMBOPKOB TECTHPOBA-
Hus. /11 co3aanns MOAYIBHBIX TeCTOB HIMPOKO UCIIOIB3YETCS MOTIYJISIp-
ueiil (ppetimBopk jUnit (http://junit.org/).

10.1. MoTusauus

B atom pasjienie OMHUCbIBAIOTCA IIPeUMYyHIeCTBA MOJTHOIT AEMOMAMUIALULU
TeCTHPOBaAHMSL.

AsTOMaTu3auusa aenaet TeCcTUupoeaHue NOBTOpPAEeMbIM

HOHOﬁHO APYTHM HPOrpaMMaM H CIeHapHAM, aBTOMATH3HPOBAHHBIE TEC-
ThbI BCer/la BBINMOJHAIOTCH COBEPUIEHHO OAMHAKOBO. IT0 genaet TecTUupoO-
BaHHE IMIOBTOPAEMbIM: €CJIH HEI{OTOPIJIIL:I TeCT B pa3Hble MOMEHTBI BpeMeHH
BO3BpallldeT pasHble pe3VabTaTbl, 3TO HEe 3HAYHT, YTO CaM TeCT COJAePIKUT
OMIiﬁl{y, CKROpee, 3TO CBUAETENbCTBYET O TOM, YHTO B CHCTeMe ITPOH3O0IILITH
H3MCHEHH#, BbI3BABIIHE TTOABJIEHHE JPYVIOro pesyibTaTa. HpH PYH9HOM
TECTHPOBAHNH BCErIa €CTh BO3MOYKHOCTD HETIOC/IEJ0BATE/IbHOIO BbITIOJI-
HEHMA TeCTOB H3-3a 0].].[1'1601{, CAeMaHHBIX YeJIOBEKOM.

ABTOMaTU3MPOBaAHHOE TECTMPOBaHWE YBENUYMBaET
3¢ PekTUBHOCTL pa3paboTku

,H..‘IH BLITIOJTHEHHA aBTOMAaTHYeCKHX TeCTOB Tpeﬁye’rm ropasjio MeHble
yCIfI.TIPIﬁ, HeM IIpH PYYHOM TeCTHPOBAHWH, 6.."131"0,[{3[.’)91 HeMy TeCTHpOBaHHe
MOYKHO IIPOBOJAHUTDL TAK HACTO, KaK 3TO HE‘OE’IXOI{I/IMO. Kp()ME TOTO, aBTOMaA-
TU3HUPOBAHHOE TECTHPOBAHHME 3aHUMAaeT MCHBIIIE BPEMEHH, 4YeM [IPpOBepKa
KOJa BPYIHYIO. TE‘CTI/II}()BZ).I-IH(E' cleayveT Ha4YMHATDE ¢ CAMbIX PaHHHX 23TAllOB
paspa(m'rl{n, YTOOLI VYMEHBIINTDL 3aTPAThI Ha UCIIPpABJ/IeHHNE o1HOoK.

E OTknagbiBaHWe TeCTMPOBaHUA [0 3aKKYUTENBHOrO aTana pa3paboT-

K HECET PUCK NO3OHEr0 BbIABNEHUs Npobnem 1 yBennyeHus 3aTpar Ha
BHECEHMWE WCMpPaBeHuii, NockonbKy TpebyeT Bo3BpaTa K Hauany KoH-
Beliepa pa3paboTky U NOBTOPHOrO NPOBEAEHWs TECTUPOBaHUS.

ABTOMaTMSHpOBaHHOE TeCTUpoBaHue AenaeTt Koa
npepckKkasyemMbiM

C TexHuuyecKol TOUKH 3peHIs, MPoIece TECTHPOBAHIA MOKHO C/leIaTh
BBICOKOABTOMATU3HPOBaHHLIM. Bo3bMeM MOy IbHBIE U HHTETPAIHOHHBIE
TECTBI: BMECTE OHHU TIPOBEPSIIOT HE TOJIBKO BHYTPEHHIOK paboTy KOja, HO
u cormacosanHocTh. He Oy/iyun yBepeHHbBIM B IPaBHIBHOCTH BHYTPEHHEH
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paGOoTBI CHCTEMBI, HYKHBIX PE3YJIBTATOB MOKHO JOCTHYb TOJIBKO Caydaii-
HO. 910 I0A00HO MepeIBUKEHNIO HA aBTOMOOMIE, BBl MOJKETE CIIYYaiiHO
npuOBITH B IYHKT Ha3HaYeHHs, BRIOPAB HETPABIUIILHOE HAILIPABJICHHE, HO
V Bac HeT YBEPEHHOCTH, YTO BbI NONAJeTe B HYKHBIH MYHKT, ecJIH HaBep-
HAKA He U3BECTHO, YTO BBIOPAHO MPABHIBHOE HATIPABJICHHE.

[IpenmyiecTBOM aBTOMATU3UPOBAHHOTO TECTHPOBAHUA ABISIETCS
olpejiesieHIle MOMEHTA HacTyIleHns perpeccin. bes nakera aBromaTu-
3UPOBAHHBIX MOYJIBHBIX TECTOB paspadoTKa GBICTPO CTAHOBUTCS MOX0KA
Ha UTPY B [PATKH, KOT/IA TI0CJIe H3MEeHEeHUs OHOTO (pparMeHTa Koja, Npu
cJIeYIONeM BHECEHIH H3MeHeHUIT B Ipyroil hparMenT, BeIACHAETCH, UTO
IpU HpebIVINeM H3MeHeHun ObLTa jonyiieHa omunbka. ABTomariye-
CKO€ TeCTHPOBaHIE MO3BOJSAET (Ge3 0COOBIX YCUIHIT TPOBEPUTD BCIo Hasy
KOJia, Mpeskjle 4eM HepexofnThb K cieayonieMy usmernenuio. M nockosb-
KY pe3yJbTaT aBTOMaTH3MPOBAHHBIX MO/YJIBHBIX TECTOB MIPeoIpe/ieseH,
MOKHO OBITH YBEPEHHBIM, YTO HOC/IE HCIPABICHUS OIMOKa He TIOABUTCA
BHOBb B OyIy1Iem.

Taxum 06pazoM, aBTOMATU3HPOBAHHOE TECTHPOBAHUE JA€T TapaHTHH
HpaBHIBHOIN paboTe! kKoaa. Cre10BaTeNbHO, IPECKA3YEMOCTh ABTOMATH-
3UPOBAHHBIX TECTOB 00ECIIEUHBAET MPEICKA3YEMOE KauecTBO paspaboTaH-
HOTO KOJIa.

TecTbl AOKYMEHTUPYIOT TECTUPYEMbIA KOJ,

Kox Tecra cueHapis WM NPOTpaMMbl COJEPIKUT CBEIeHHS 00 0XKHU-
JaeMOM IoBejleHNH cucteMbl. Hampumep, xak OyaeT NmokasaHO HIKeE
B 9TOil TIaBe, TecT MeToja 1sValid copepiKUT clefAyIOUIYIO CTPOKY:
assertFalse(isValid("")). DTo moKyMeHTHpYIOLIee YTBEPIKIEHHEe HA A3bI-
Ke Java, 4To, HOJYYHB IIYCTVIO CTPOKY, MeToj 1sValid pomkeH BepHYThb
snauyenue false. To ecTb uHCTPYKIM assertFalse UrpaeT ABOHHYIO POJID:
TecTHPYeT NOBeJIeHIEe METO/IA 1 ONTUChIBaeT ero. /[ pyrumu cioBaMu, TecTol
CIIyKaT MPUMePaMH, Kak J0JKHA JelicTBOBATb CHCTEMA.

PaspaboTka TeCTOB yny4llaeT KayecTBO Koaa

PaspaboTka TecTOB IIOMOTaeT MUCaTh TeCTHPYeMbIil ko, Kak modounsii
apext pazpabotki TecTOB GJOKH OCHOBHOTO KOJa TOJIyYaloTes Golee
KOPOTKHMMH, TIPOCTBIMH, ¢ MEHBIINM YHCJIOM TTAPaMETPOB 1 c1abo cBI3aH-
HBIMHU (B COOTBETCTBUHU C PeKOMEH/IAIUAMU B IIpe/ibLAyIINX raBax). Ha-
npHUMep, MeTOJ[ CJIOKHO TeCTHPOBATh, KOT/Ia OH pellaeT He OfIHY, a cpasy
HECKOJBKO 3a7a4. YToOb! yIPOCTHTH TeCTHPOBaHNe, PazpabOTYHK YacTo
CTPEMUTCS PA3eTNTh 00SA3aHHOCTH MEK/IY HECKOTBKUMI METOaMH, UTO
HNPUBOIT K YAVHIIEHHIO 00CTY/KHBAEMOCTH B 1esoM. [ToatoMy HekoTo-
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pble pa3paboTYNKH HPAKTHKYIOT CO3/IaHIe MOJIYJIBHBIX TECTOB 10 TECTH-
PyeMOoro HMu Kojia. Takoil MoX0/1 TeKUT B OCHOBE METOAMKH paspadomxi
uepes mecmuposanue (Test-Driven Development, TDD). Bor camu yGe-
JIATECD, YTO MPOEKTHPOBATH METOJIBI CTAHOBHUTCH TPOIIe, KOT/la HaYHeTe
ZYMAaTh O TOM, Kak Gy/ieTe HX TeCTHPOBATD: KaK IPOBEPUTD JOITYCTHMOCTE
apryMeHTOB U YTO JOJDKEH BEPHYTh METO/] B pe3yJsTarte?

10.2. Kak npyuMeHsITb peKoOMeHA3UUIO

HOPH,I[OK ABTOMATH3AIlH TeCTUPOBAHNA 3aBHCHT OT BH/a TECTOB, KOTO-
phbIe HE‘O(’]XOI{HMD ABTOMATHSHPOBATD. Buawt TecToB nepevyncJeHnl B TadI.
101 n pas/iMyaloTCs 110 INpU3HaKaM: ¥Mmo TeCTUPYETCHA, KeM W novemy.
Onn OTCOPTHPOBAHDL 110 obnactam TECTHPOBAHMA. Hanpm{ep, 00J1aCTBIO
MOAYJIBHBIX TECTOB ABJIAKOTCA 6m0KN KO/la, 4 CKBO3HbBIE, perpecCHOHHBIE
W NpUeMOYHbIE TECThL BBIITOJMHAKT TECTHPOBAHHE HA YVPOBHE CHCTEMBbIL.

Tabnuya 10.1 <+ Bugel TecTupoBaHus

Bup Yr1o TecTupyercs Mouyemy Kro

MogyneHeie Tectel | Ogud Bnok koga Y1obul yOeauTecn, 4To | PaspaboTtumk

B M30M5LMK Bnok kopa eeget cebs | (NpeanoYTUTENEHD

oXMgaemMo artoro Gnoka)

WHTerpaumoHHsie DYHKUMOHANBHBIE Y106kl yERaUTLCA PazpaboTumk
TECTh BO3MOXHOCTH, NPOM3BO- | B NPABUNLHOCTH

OUTENBHOCTE W ApYrue B3aUMOAEACTBIIA

KAYeCTBEHHLIE Xapak- 4acTen cMcTeMb!

TEPUCTUKM, NO KpaiHen
Mepe [BYX KNaccos

CKBO3HbIE TECTbI BaaumopeicTeme Y106k yORAUTLER, PaapaboTumk
C CMCTEMOI (NoNb30BaTe- | 4TO CUCTEMa Beaet
NSl UK QPYroii cucTemsl) | cebs oxuaaemo

PerpeccuoHHbie BoisgneHHoe padee owun- | 41obbl ybeguTses, PaspaboTumk
TECTbI BouHoe nosegeHue Gnoka | 4To owKbkK
KO4a, Knacca unu mHTe- He NOABUAWNCH BHOBb
PaKTUBHOCTH CUCTEMbI
MNpuemoyHbie TecTsl | Baaumopehctene [Ona NoaTBepXKASHUA MpeacrasuTens
C CMCTEMOI (Nonbaosate- | TPeBYeMOro NoBeAeHUs | KOHEYHOro
Nsl AW OPYIoi CUCTEMBI) | CUCTEMBI NonbL30BaTENs
(HK B KOBM Cnyyae
He paspaboTumk)

Tabmuma 10.1 moKasbiBaeT, 4TO PETPECCHOHHBIE TECThI MOTYT OBITh
MOJIYJIBHBIMH, HHTETPAIIHOHHBIMH 1 CKBO3HBIMH U CO3/IAI0TCA M0CTe HC-
npasieHns omnbok. [IpuemModnble TeCTBI — 9TO Te K€ CKBO3HBIE TECTHI, HO
BBITIOJIHAIOTCA TIPeJICTABUTEIAMI KOHEYHOTO M0Jb30BaTeIs.

Jl1g aBTOMaTH3aIlM Pa3JIMYHBIX BHJIOB TECTHPOBAHUS NPHMEHSAIOTCS
pazmidnele peiiMBopki. [l aBTOMATH3AIMH MOJTYIBHOTO TECTHPOBAHUS
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CYILLIECTBYET HEeCKOJIbKO HMONMyJApHBIX Java-¢peiiMmBopkos, Hanpumep jU-
nit (http://www.junit.org). /L aproMaTH3ay CKBO3HOTO TECTHPOBAHHS
HeoOXoANM (hpeiiMBOPK, €IOCOOHBIH MMUTHPOBATE BBOJ IMOJIB30BATE/LI
U TIepexBaThIBaTh BhIXO/HbIE AaHHble. OHUM N3 TaKUX (peliIMBOPKOB AB-
asierest Selenium (http://www.seleniumhg.org/). Beibop cpejcts naterpa-
IHOHHOTO TECTHPOBAHNSA 3aBHCHT OT Pa00Y€eT0 OKPY/KEHIS H ITIPOBEPAEMBIX
KadecTBeHHBIX XapakTepuctuk. Hanpumep, gpeitmsoprx SoapUl (http://
WWW.S0apui.org/) MCIONb3YeTcst I MHTErPAlMOHHOTO TeCTHPOBAHI
Beb-cnyxb u unerpymentos obmeHa cooburenusimu. Mpeiimsopk Apache
jMeter (http://jmeter.apache.org/) nosposigeT TeCTHPOBATh [POU3BOIN-
TEJBHOCTD Java-TIPUIOKEHHI B VCIOBHAX TAKEIBIX pabounX HATPY30K.

Buibop ¢peiiMBopka NponM3BOANTCA Ha VPoBHe KoManjabl. CoznaHue
HHTETPAIHOHHBIX TeCTOB TPeOYeT BechbMa CHel(HIeCKIX HABBIKOB, HO
MOJIYJIBHOE TeCTHPOBaHHE AOCTYIHO KaxaoMy paspaborunky. [loatomy
JlaTiee B 9TOI ITaBe OCHOBHOE BHIMAHUE yjelsteTcs pa3paboTke MOLYJIb-
HBIX TECTOB € IOMOIILIO ITHPOKO H3BecTHOTO (ppeliMBopka jUnit.

B oT1M4Ke 0T cneumanu3vpoBaHHbIX MHTErPALMOHHBIX U CKBO3HbIX TEC-
TOB, ANA pa3paboTK1 MOAYNbHLIX TECTOB TPEBYIOTCA HABbLIKU, KOTOPbI-
MW 00/MKEeH BNafeThb Kaxablii paspaboTymk.

Jlna co3ranHisa MOIYIBHBIX TECTOB He TPeOyeTess HHUero 0coOeHHOTo,
npocto 3arpysute ¢gpeiimpopk jUnit na crpanuie http://www.junit.org.

Havano paGotbi ¢ jUnit

Kak ynommnamoch Bo BBeJIEHIH K 3TOIH IJaBe, HYKHO NPOBEPUTH METO]
isvalid wmacca REccounts. Knace REccounts HasbIBaeTCs mMecmupyemsvim
xaaccom. B jUnit 4 TecTsl noMeIaoTes B OT/IEIBHBIN KIace, HA3bIBAEMBbI
mecmogvin kiaaccom. 1lo cornmamteHno UM TECTOBOTO KJacca OKHO
MOBTOPATH MMSI TECTHPYEMOTO Kacca ¢ gobaBieHueM K HeMy cyddik-
ca Test. B nannoMm ciyyae TecToBBII Kilace MOXY4MT MMs AccountsTest.
IT0 KoJKeH OBITh OOIIEAOCTYIHBIH KJIAcc, HO K HEMY He IPebABIsIeTcs
HHUKAKUX Apyrux tpebosanuii. B uactaoctn, He TpebyeTes, 4ToOwl OH Ha-
cJIe[I0Bal KakoH-nbo Apyroit Kiaace. ITo MO3BOJSAET, HO He 00A3bIBAET,
NMOMECTHUTh TECTOBBII KJIace B TOT JKe MaKeT, B KOTOPOM HaXOJAUTCA TeCTH-
pvemsliil knace. brarogaps aToMy TeCcTOBBII KIace CMOXKET MOJYVIUTD J10-
CTYII KO BCEM CBOHCTBAM H MeTo/iaM (He 00LIe0CTYIIHBIM) HaKeTa, K KO-
TOPBIM HMeeT JIOCTVI TeCTHPYeMBbIi Kiacc.

Cam tect B hpeiimBopke jUnit 4 ompeessieTcss kak caMbiil 0OBIYHBII
MEeTOJl, HO oTMeueHHbIH anHortaueit (Test. [lo cornmamenunio numsa recro-
BOTO METO/Ia 0JIKHO MpeBapaAThes npehKkcoM test, Ho aTo TpebGoBaHue
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He sBJsAeTcs oOg3arenpHbiM. Jis TecTuposanus Meroja 1sValid MOKHO
HCIIOJIB30BATh cJIeyIouii TecToBblil Kiaace jUnit 4:

package eu.sig.training.ch04.vl;

import static org.junit.Assert.assertFalse;
import static org.junit.Assert.assertTrue;

import org.junit.Test;
public class AccountsTest |

fTest

public void testIsValidNormalCases() {
assertTrue (Accounts,isValid("1234567849"));
assertFalse (Accounts.isValid("123456788"));

DTOT TECT IPOBEPSET JIBa CIy4ast:

QO crpoka 123456789, kak ynomuHanock patee, Bo Bpeske «[Iposepka
KOHTPOJBHOI CYMMBI HOMEPOB GAaHKOBCKHX CYETOB Ha KPAaTHOCTb
11» (B rnaBe 2), ABIAETCH JAOMYCTHMBIM HOMEPOM GAHKOBCKOTO
cueTa, II03TOMY /I Hee MeTof 1sValid gonsken BepHyTh 3HaUeHHe
true. Boisos MeTosa assertTrue npoBepseT aTo;

O crpoka 123456788 aBisercs HeJOMYCTHMBIM HOMEPOM OAHKOB-
CKOro cueTa (ITOCKOMBKY OTIHYAETCA OT OIMYCTHMOTO HOMepa OaH-
KOBCKOTO cHeTa TOJIBKO 0jHOI 1udpoii), noatomy Metop isvValid
JIOJKEH BepHYTb 3HaueHne false. BeisoB MeTona assertFalse mpo-
BepseT aTo.

MopynpHBle TecThl MOKHO 3allycKaTh HemocpeacTBeHHo n3 Eclipse.
Kpowme toro, B coctas jUnit 4 BXOAUT cpeicTBO I 3allycKa TeCTOB U3
KOMaH/{HOI cTpoKH. TecTbl MOTYT Takyke BBINOMHATBCA M3 Maven mim
Ant. Ha puc. 10.1 nokaszan pesyJibTaT BBIIOJHEHHS TIPEALIYIIEro TecTa
B Eclipse. 3enenas nooca yKasbiBaeT, 4TO BCe TECTHI YCIEHTHO MPOHIEHDL

[ Markers = Properties il Servere [ Data Source Explorer =) Censole g Junt |

a® 58 @ EH- ~

Finished after 0.02] seconds
Runs: 171 B Errors: 0 @ Failures: 0 L

¥ [t eu sig training.chi4 w1 AcecuntsTest [Runner JUnit 4] 0.000 = Failure Trace oF
il testisvallaNomMmalGases (0.000 5) -

Puc. 10.1 < Bce TecTbl yCrneLwHo npoinaeHsb!!
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B npeapayniemM TecToBOM KJacce TeCTHPOBATINCh TOJIbKO HOPMAaJIbHbBIE
cIIyyan: jiBa HoMepa GAHKOBCKHUX C4eTOB B TpebyeMoM ¢opmare (POBHO
JEBATH CHMBOJIOB H TOJIBKO 1Hpel). A Kak ke ocobble caydan? OgHum
U3 OYEBH/IHBIX 0COOBIX CIIy4aeB AB/geTcs MycTas cTpoka. [Tyeras cTpoka,
HECOMHEHHO, He ABJIAETCS JAOTMYCTHMBIM HOMEPOM OaHKOBCKOTO CHETa, 110-
ATOMY IIPOBEPUM €ee ¢ OMOI[bIO MeTo/a assertFalse:

iTest
public void testEmptyString() {
assertFalse (Accounts.isValid (™))

Kak moskno Bugers nHa puc. 10.2, atot Tect He Ob1 mpoiinen! Mertos
isValid posken ObLT BepHYTH 3HaueHue false, a BepHYJ YTO-TO APYToOe
(KoHEYHO Ke, 3HaYeHUe true, TOCKOIbKY JPYTHX BAPUAHTOB IIPOCTO HET).

n ; | S - =
[2) markers [ Propermies @ Proviems ) console | gu Junic 5 | 4 e LR R - He (m]
Finished after 0.043 secends
Runs 2i2 B Erors: 0 B Falues: |1 |
¥ fiE|2u.sig.training.enD4 vl AceountsTest [Runner: JUnI 4] (0001 %) == Failure Trace =
F: testisvalidNormalCases (0.000 5) 11 java.lang.AssertionError

o testEmptyString (0.001 5)

= at eu.sig-training.chOd.vi Tast vStringlA T

Puc. 10.2 < OauH 13 TeCcToB He NpoiaeH

Heypaunerii Tect ykasbpiBaeT Ha Haiudue jlechexta B Metoze 1sValid.
B cayuae ecin aprymenrt 1sValid apisgercs nycTolt cTPOKoii, To UK for
He BbInosHsgeTcs. To ecTh BLINOIHAIOTCS TOIBKO CTPOKH:
int sum = 0;
return sum % 11 == 0;

B pesynbraTe Bo3Bpaliaercs 3HadeHue true, KOT/a A0IKHO BO3BpallaTh-
csa 3Havenne false. Tect ykasbiBaeT Ha HEOOXOAUMOCTD 100ABHTH B METO]T
1sValid Koj1, KOHTPOIHPYIOUMI ATHHY HOMepa 6aHKOBCKOTO cyeTal.

Wuerpyment samycka tectos B JUnit 4 B ganHOM ciydae coodiaer
0 HeyIagHOM TeCTHPOBaHui, a He 06 omubke tecta. [lox neydaunvim mec-
muposaniem MoJpasyMeBaeTcs, YTo caM TecT (MeTo/1 testEmptyString) pa-

Aroro Toxke Hepoctatouno. [HockoabKy Meton java.char.getlumericValue
poaepantaer 3HaueHue 10 gna cumpoma A, 11 a1a B u . 1., Bh3oB MeTofa
isValid ("ABCDEFGK") BepHeT 3HaueHHe True.
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GoTaeT OTINYHO, HO MIPOBEPAEMOE YTBEPIK/IEHIE OKA3aTI0Ch OMINOOYHBIM.
Omunbxa TecTa 03HAYAET, YTO OMIHOKY BBI3BAJ CAM METOJl TECTHPOBAHMU.
ITO IeMOHCTPUPYET cleAyIOUMil hparMeHT Koja, cojiepiKalliil MeToj
showError, BbI3BIBAIOUIMIT HCKITIOUeHHe JeJieHHs Ha HYJIb ellle J0 TOTOo, Kak
Gy/1eT BBIIOJHEH MeTOJ assertTrue:

@Test

public void showError() f{
int dummy = 1 / 0;
/! Cnemymmas cTpoxa Huxorga He OyEeT BHMOJIHEHA, NOTOMY 9TO
// npemmmymas CTpOKa BH3IOBET HMCHIKYEHHE.
!/ Ecmm 6w oHa ONA BHIONHEHa, coobmermMe He GHIO OH BHBENEHO,
{/ mockomeky TecT BCerma 33aBepmAETCH YCIEXOM.
assertTrue (“You will never see this text.", true);

,[[a_nee Nepevuc/aAnTCA OCHOBHBIE IPUHITUILLL, TOMOTAIONIHE THCATDL X0~
pourne MOJAYJIbHbIE TECTDL. Haunem ¢ cambix IIPOCTDIX, a 3aTeM Hepe]‘;lJIEM
K Oousee NpOJABHHYThIM criocobam TeCTHPOBaHMS.

O6wwme NpUHUUNLI Pa3paboTKu XOPOLUUX MOAYNbHbIX
TecToB
Hp}‘l paspaﬁoTKe TeCTOB BaXKHO [TOMHUTD CJIeIVIOUIHEe 06]]11{8 IMPHHIAIIBL

Tecmupyiime kax o6viumvle, max u ocobve cayuau

[MopoGuo npuMepaM, IPHBEAECHHBIM B 9TOIH TJIaBe, TECTbI 10/IKHBI OXBa-
TBIBATh JIBa BH/Ia ciiy4aeB. TecTbl 10JIKHBI TIPOBEPATD TPABUIBHOE 10~
BejleHIe OJI0Ka Kojia [PH T1epejiade 0OBIYHBIX BXOJHBIX JaHHBIX (Tak
HasbIBAEMOE ONMUMUCTUYIOE, W céemiaoe, mecmuposaiue). Kpome
ATOTO, IOJKHBI TTIOATBEP/KAATE OKHIIAeMOe OBeleHIe GI0Ka Kojia Ipu
nepejiade HeoOBIMHBIX BXOAHBIX JaHHBIX U B 0COOBIX 00CTOATENBCTBAX
(Tak Ha3bIBAEMOE NECCUMUCMUYECKOe, WIH meMioe, MeCmUuposane).
Hanpuwmep, B jUnit MOXXHO NHUCaTh TECTHI, MOATBEPIK/IAIOIINE, YTO Te-
CTUPYEMBIIT METO/l ACHCTBUTEIBHO BbI3BIBAET OIpejleIeHHbIe HCKII0-
YeHMHL.

Obcayrcusatime mecmul max yee, Kax ocnoenoi (patouuil ) kod
3a u3MeHeHHeM Ko/Ia CHCTeMBI JI0JIKHBI CIe/I0BATh COOTBETCTBYIOIIHE
KOPPEKTHPOBKH B MOJYJIBHBIX TecTax. IT0 Haubolee akTyalbHO /7S
MO/IYJIbHBIX TECTOB, XOTS KacaeTcs TeCTOB BeeX Jpyrux Bujios. B vact-
HOCTH, P 100aBIEHIH HOBBIX I PACHIHPEHUH CVIIECTBYIOUIIX Me-
TOJIOB He 3a0bIBaiiTe 100aBIATH HOBBIE TECThI, OXBATBIBAIONIIE HOBBIH
KOJI.
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Tuwume uzoauposaiiivie mecmol, UX pesyaomamyl JOICHbL OMPANCAmy

mobKo nosederie mecmupyemozo cybvexma
To ecTb Kaxblil TecT JOJKEH BBIIOIHATBCS HE3aBUCHUMO OT JIPYTUX
TecToB. B MOIYJIbHOM TeCTUPOBAHUU 3TO O3HAYAET, YTO KaK/BIH TecT
J0JKeH KOHTPOJIHPOBATh TOJIBKO OHY (hyHKIMIO. MoAyIbHbIE TeCTh
He JI0JDKHBI 3aBHCETh OT TeKYIIEro COCTOSHMS CUCTEMBL, HATIPHUMED OT
haiisos, XpaHUMBIX JAPYTHMH TecTaMi. VIMEeHHO MO3TOMY MOIYIIbHBIIT
TecT, KOTOPBIH, cKaskeM, BbI3bIBaeT TECTHPYEMBIil Kiace Ui A0CTYIA
K (hailJIoBOI cicTeMe WIH K cepBepy 0a3bl JaHHBIX HE ABIAETCSA XOPO-
UM MOJIYJIbHBIM TECTOM.

Kax coiesicTBre B MOZIV/IBHBIX TecTax TpedyerTcs, IIPH He0OXOIIMMOCTH,
MO/IEJIMPOBATh COCTOSHHE HJIN BXOJHBIE JaHHbBIE, OIyYaeMble U3 JAPYTUX
KJ1accoB (HampuMep, B Bijie apryMeHToB). B mporuBHOM ciyyae TecT oy-
YUTCA HEM30JUPOBAHHBIM 1 GY/IET TECTHPOBATH CPa3y HECKOIBKO OJIOKOB
xoja. B ciyuae ¢ MeTogom 1sValid 1ocTHdb 8TOTO OBLIO JIETKO, HOCKOIBKY
MeToj1 1sValid npuHUMaeT OJIMH CTPOKOBLII apryMeHT U He BBI3bIBAeT JIpy-
THX METO/IOB CHCTEMBL B JIpyrux cuTyanmsax MoxkeT noTpeGoBatbes clie-
[UAJTBbHBIIH MOX0/ ¢ IPHMEHEHUEM 3a21YileK W UKMUBHBIX 006eKmos.

B rnase 6 6611 npegcrasien Java-unrepdeiic s npoctoil g poBoit
KaMepBbl, KOTOPBIH HOBTOPETCS HITXKe /U1 y00CTBA:
public interface SimpleDigitalCamera {

public Image takeSnapshot();

public void flashLightOn();

public void flashLightOff();

Hpennonomnm, HTO 3TOT HHTEP(’l’JEf:lC HCHOJb3YETCA B IPIIOMKEHNH,
MNPHHYIHUTEJIbHO BEJIOYAIOINIEM BCIIBIIIKY B TEMHOC BpeMA CYTOR!

public final static int DAYLIGHT START = 6;

public Image takePerfectPicture(int currentHour) |{
Image image;
if (currentHour < PerfectPicture.DAYLIGHT START)
camera.flashLightOn{();

image = camera.takeSnapshot();
camera.flashLightOff();
} else {

image = camera.takeSnapshot();
t

return image;
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Hecmotpsa na Beo npocroty snoruku (Metop takePerfectPicture npea-
NOJIaTaeT, YTO eCJN TeKyllee BPeMs CYTOK, BRIPAKeHHOe B 24-4acoBOM
(hopmare, MeHbIIte 6 4aCOB, — 3TO HOYHOE BPEMs CYTOK ), METO/T HYK/1AeTCs
B TecTHpOBaHMH. /{1 NPaBHIBLHOTO MOJYJIBHOTO TECTHPOBAHUS METO/A
takePerfectPicture HeOOXOMUMO 00ECTIEYHTD ABTOMATHIECKOE H HE3aBHU-
CHMOE MOJIVYeHIEe CHIMKA, JTO 03HA4aeT, YTO HeJIb3s HCII0JIb30BaTh HOP-
MaIbHYIO peanusaiiuio uatepdeiica wudpopoiit kamepsl. B nopmansHoi
peannsaliny A/ 00bIYHOTO YCTPOiicTBA TPeGYeTCsa BMEIIATEIBCTBO 0JIb-
30Baresd (YesJ0BeKa), KOTOPBII HaBeJeT KaMepy Ha YTO-TO HHTEpecHOe
u HakMeT kHonKy. Ha dotorpaduu Moxer momyunthes moboe nzobpa-
JKeHHe, T0ITOMY TPY/HO IPOBEPHTD, ABJIAETCA JIN NoJyVIeHHas (TIPe/ro-
JIOKUTENBHO KadecTBeHHaA) (hoTorpadus Toil, 4T 0KHIAIOCH.

Pemrenne 3akmodaeTcs B HCHOJIB30BAaHUN peasn3allid nHTepdeiica
KaMephl, CIIeIIHAIbHO CO3/IaHHOI 171 TeCTHPOBAHIA. JTa PeaIn3alis AB-
NACTCA PUKMUBHLIM 06EKMOM 1 HASBIBACTCS MECMOGOI 3AzAYIUKOU, W
npocto sazayuwkoi’. 3peck tpebyercs, 9To0bl GUKTHBHBINH 0OBEKT Bell
cels JKeCTKO 3alPOrpaMMHPOBAHHBIM (1 TIO3TOMY TIPEACKa3yeMbIM) 06-
pasoM. HanmmeM cie1yiontyio TeCTOBYIO 3arIyIIKY:

class DigitalCameraStub implements SimpleDigitalCamera |
public Image testImage;

public Image takeSnapshot() {
return this.testImage;

1
public void flashLightOn() {}
public void flashLightOff() {}

B atoii saraymke Meton takeSnapshot Bcerjia Bo3BpalllaeT OJHO M TO
JKe M300pakeHne, IPOCTO MPHCBANBas ero IepeMeHHoil testInage (a7
VIIPOLIEHHA CBOIICTBO testInage ¢aenano oOIIeAOCTYIIHBIM, H /UL HETO He
NIpeIyCMOTPEHbI METO/IBI UTeHHs U 3arich ). Tenepb 3arayiiky MoKHO He-
N0JIb30BaTh B TeCTe:

@Test
public void testDayPicture() throws IOException {
BufferedImage image =

b Kuurn u JAPVIHe pecypcol, NOCBAIECHHDLIC TECTHPOBAHMIO, MPAKTHYCCKH HE CO-

JIepsKaT COrmaiennii 0 TePMUHOJOTHI. 3/1eCh TIPUMEHEHB! TEPMHHBI U3 KHH-
ru Poa Owmepose (Roy Osherove) «The Art of Unit Testing» (usgarennctso
Manning, 2009).
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Imagel0.read(new File(“src/test/resources/VanGoghSunflowers.jpg”));
DigitalCameraStub cameraStub = new DigitalCameraStub();
cameraStub.testImage = image;

PerfectPicture.camera = cameraStub;
assertEquals (image, new PerfectPicturel().takePerfectPicture(12));

B aToMm recte coszpmaetcs sariyiika KaMmepsl, U eil mepejaercs Bo3Bpa-
maeMoe n3oOpakeHue. 3aTeM BbI3bIBaeTCs MeTo/ takePerfectPicture(12)
U TIPOBEPAETCS, BEPHET /I OH MPaBUIbHOEe H300pakeHue. 3HaueHne 12,
repejaBaeMoe B BBI3OB, 03HaYaeT, 4To MeTo] takePerfectPicture nomken
BOCIIPHHHMATL TeKYIee BpeMs Kak Haxojslleecs B IIpejiesaX Meay 1o~
ayaaem u 13:00.

Terneps MpeAnonoKIM, YTO HY/KHO MPOBEPUTH paboTy Mertosa takeP-
erfectPicture A/l TeMHOTO BpeMeHH CYTOK, TO eCTb IPOBEpPHTb, jeli-
CTBUTEJILHO JI BbI30B MeTojia takePerfectPicture ¢ apryMeHTOM MeHblIIe
PerfectPicture.DAYLIGHT START BK/IOYaeT BeMbIIKY. [pyrumu crioBamu,
TpebyeTtcs poBepuTh BBI30B MeToAa flashLightOn. Opnaxo flashLightOn
HHUYero He Bo3Bpaliaet, n uHTepdeiic SimpleDigitalCamera He npepycma-
TPUBAET €II0c00a, MO3BOJIIONIETO Y3HATD, OBLTA I BKIIOYEHA BCIIBIIIKA.
Tak xax ato npoBepuTh?

Pemrenue sakiouaercss B cO3/aHUM B 3arjylike 1{udpoBoil kaMepol
MeXaHH3Ma PETHCTPALINH BBI30BOB OLpele/IeHHBIX MeToA0B. O0BeKT 3a-
TJIVIIKH, PETHCTPUPYIONINIT BBI3OBBI METO/I0B, HA3BIBACTCS (DUKMUBHBIM
obwexmom. To ecTb (PUKTUBHBIH 0OBEKT — 9TO 0OBEKT 3arYIIKH ¢ OTOJ-
HUTEIBHBIMI (PYHKIMAME, HeOOXOAUMBIMU U TecTHpoBaHusa. Huke
MOKAa3aHO, KaK BRILSIAUT 00beKT IIH(POBOIl KaMepsl LA HALIETO CIIydast:

class DigitalCameraMock implements SimpleDigitalCamera {
public Image testImage;
public int flashOnCounter = 0;

public Image takeSnapshot() {
return this.testImage;

}

public void flashLightOn() {
this.flashOnCounter++;

}

public void flashLightOff() {}
1

Ot o6bexra DigitalCameraStub OH OTIMYAETCS AOTOTHUTEIbHBIM CUET-
YHKOM BbI30BOB Metoja flashLightOn. DukrusHelil 06bekT DigitalCamera-
Mock mojuiep:KHBaeT TO e 3alporpaMMHpPOBaHHOE NOBeJIeHHe, YTO H 3a-
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raymka. [Iposepky Bpisosa metosa flashLightOn MOKHO BBITOJHHTD, Kak
MOKa3aHO HIKe:

@Test

public void testNightPicture() throws IOException {
BufferedImage image =

ImagelQ.read(new File(“src/test/resources/VanGoghStarryNight.jpg”));

DigitalCameraMock cameraMock = new DigitalCameraMock();
cameraMock.testImage = image;
PerfectPicture.camera = cameraMock;
assertEquals (image, new PerfectPicture().takePerfectPicture((});
assertEquals (1, cameraMock.flashOnCounter);

B atux npuMepax Mbl HAMUCATN CBOW 3arIymIKH U (DUKTHBHBIE 00b-
eKThl. ITO MoTpeboBAI0 A0CTATOYHOTO OoMbIIoro oObema koja. Kak mpa-
BHJIO, JULSL 9TOTO UMEET CMBICH BOCIIOIL30BATHCS CIIEIHATH3NPOBAHHBIMI
dpeiimBopramu, Takiumu kak Mockito (http://mockito.org/) niu Easy-
Mock (http://easymock.org/). DpeiiMBOpKH HCIOIB3YIOT BO3MOKHOCTH
BHPTYaJbHOH MallMHBL Java /g aBTOMaTHYeCcKOTo cOo3AaHusa (PUKTHB-
HBIX 00BeKTOB 13 00bIUHBIX HHTepdeiicoB 1 knaccoB. OHHM TakKe uMe-
10T METO/Ibl [JIsI PETHCTPAIIN BBI30OBOB METOJ0B (DPUKTUBHOTO OOBEKTA
u aprymentoB. Hekotopsie hpeliMBOpKH 1O/JIEPKUBAIOT BO3MOMKHOCTD
OIpeIeIeHHsT 3aPOrPAMMIPOBAHHOTO MOBECHNS (PUKTHBHBIX O0BEK-
TOB, MPH/IABAs UM 3aPAKTEPUCTHUKN 3arjayniek u (PUKTUBHBIX 00BEKTOB
OJIHOBPEMEHHO.

B camowm jiesie, ¢ nomorsio dpeiivBopka Mockito MoskHo Hamiucats Me-
Tojt testNightPicture, He cozmaBag kiacca, nogobHoro DigitalCameraMock:

@Test

public void testNightPictureMockito() throws IOException {
BufferedImage image =

Imagel0.read(new File(“src/test/resources/VanGoghStarryNight.jpg”));

SimpleDigitalCamera cameraMock = mock(SimpleDigitalCamera.class);
PerfectPicture.camera = cameraMock;
when (cameraMock. takeSnapshot () ) . thenReturn (image) ;
assertEquals (image, new PerfectPicture().takePerfectPicture(0});
verify(cameraMock] .flashLightOn();

ITOT TecT co3maer GUKTUBHLLIL 00beKT cameraMock ¢ MOMOIIBIO KOH-
CcTpYKTOpa mock. 3areM BbI30OBOM MeTOJ10B when u thenReturn cppeiiMBopka
Mockito onpenensiercs Tpebyemoe oBeieHIe, a METOJL Ver1fy Henob3y-
eTcs JIUIA IPOBePKH Bhi3oBa MeToa flashLightOn.
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OueHka oxBaTa ans onpegeneHna AOCTaToO4HOCTU
Konn4yectBa TeCTOB

CKOJIBKO He0OX0AMMO MOAYJABHBIX TecToB? [l onpeseseHus pocta-
TOYHOCTH HAHMCAHHBIX MOJYJIBHBIX TECTOB YacTO HCIOJIb3YETCSA OlEHKa
0X8ama Koaa MOAYJIbHBIME TecTaMu, OXBAaT — 9TO HPOIEHT CTPOK KOJA,
(haKTHYECKH BBITOIHAEMBIX BO BpeMs TeCTUPoBaHisa. Kak mpasuio, Hy K-
HO CTPEMHTBCSA K oxsamy mecmamu ne menee 807 cmpox pabouezo kooa.

IMouyemy HyxHO oxBatuTh Tectamu umerno 80% koma (a ve 100%)?
Jliobas 6asa Kofa COAEPKUT hparMeHThl TPUBUATBHOTO KO/a, KOTOPbIE
TEXHHYECKH MOJKHO IIPOTECTHPOBATD, HO OHU CTOJb TPHBHATIBHEL, YTO HX
TeCTHpOBaHIe GeccMBICTEHHO. B KauecTBe puMepa paccMOTPHM METOJT
YTEHUS 3HAYEHHS CBOICTBA:

public String getName() {
return this.name;

Mb1 MOKEM IPOTECTHPOBATEL ATOT METOJL, YHTAs 3HaYeHUE (€ TOMOIIBIO
4yero-To Bpofie assertEquals(myObj.get Name(},”John Smith”)), HO aTOT
TeCT B OCHOBHOM IIpe/lHA3HAYeH JUUIS TeCTHPOBaHUA Java-KOMIIHIATOpPA
W BHPTYAJIBHOM MalliHbL Java. ITo He 03HA4YaeT, 4YTO HUKOT/IA He HYKHO
TeCTHPOBAThL METO/Ibl UTeHnd cBolicTB. Bo3bMeM THIIHMYHBII Kiace, npeji-
CTABJIAIOUINI T04YTOBLIE agpeca. OH, KaK [PABUJIO, COJAEPIKUT /IBA HJIH TPH
CTPOKOBBLIX 110JI5, COEPIKAINX (I0TOJIHUTeIbHBIe) cTpoku ajpeca. [Tpn
ATOM JIETKO MOKHO JOIYCTUTH OITHOKY, HAT[PHMeE]:
public String getAddressLine3() {

return this.addressLinel;

Oproro Toasko cobmmomenns nopora oxsara 80% HeAOCTATOUHO IS
BBICOKOKAYECTBEHHOTO MOJYJIBHOTO TecTuposanusa. Moxuo no6utbes
BBICOKOTO YPOBHSA OXBaTa, Peal30BaB TECTHPOBAHUE JIMIIh HECKOJbKIX
BBICOKOYPOBHEBBIX MeTO/I0B (TAKUX KaK MEeTOJI Nain, mepBblil MeTOJ, BbI-
3BIBAEMBIIT BUPTYAIbHOH MAlIMHOIL Java), ie poBepsis HU3KOYPOBHEBBIX
MeTO/0B. VIMEeHHO 1T03TOMY PEKOMEH/IYETCS CTPEMUTBCS K COOTHOIIEHHIO
pabouero kojia K Koy TecToB, kak 1 & 1.

Jl1s1 otleHKH 0XBaTa 4acTO MCHOJMb3YIOTCS CHEIUATU3HUPOBAHHBIE MH-
cTpyMenThl. [IIHPOKO M3BECTHBIMHM HUX IMPUMEPAMU ABJIAIOTCS ILJIATHHBL
Cobertura gnsa Maven (http://cobertura.github.io/cobertura) u EclEm-
ma (http://www.eclemma.org/) aia Eclipse. Ha puc. 10.3 nokazan otyer
00 0XBaTe TeCcTaMK KJIaccoB JiisA paboTHI ¢ IaTaMu U BpeMeHeM B Onbmo-
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TEKe ¢ OTKPBITHIM HCXOAHBIM KojpoM Joda (http://www.joda.org/joda-
time), koTopas nocTaBIAeTCA CO MHOJKECTBOM TECTOB.

& Markers Paperties ® Proniems ) console gu Junit ik Coverage 58 LA & 1 . ve=g
Element Coverage Covered Instructions Missed Instructions v Total Instructions
v 'Eb'pd:l-t'me = A% 257,783 21,615 279,308
P [FEsrcitestijava B K81% 193,412 14.847 214,258
¥ (Bsrcimaingava - 09.6 % 58,071 6,768 G835,138
» i org jodatima.chrono = B83.9 % 10,620 2,031 12,651
¥ 2 org joda ime format = BA.6 % 12,076 1,549 13,625
¥ f org joda time.tz g 771 % 4828 1,462 8,391
b i org joda.tima field i 79.0 % 3,780 1,007 4,787
» £ org Joda nme o= 2% 21,557 623 72,180
» f orgjoda time.convert 1 57.5 % 2,026 52 2,078
» H org joda tma.base i 8.7 % 3,383 44 3427

Puc. 10.3 < Ort4yeT 06 oxBaTe TeCTAMM KNaccos
nnsi paboTbl ¢ nataMu 1 BpemeHem B bubnuoTteke Joda,
nony4eHHbi B Eclipse ¢ noMousio nnarnHa ECIEmma

10.3. Tunn4yHble BO3pa>keHns1 NPOTUB
aBTOMaTu3auumn TecToB

B sTom pasjiese pacCMaTpHBalOTCA THIIMYHBIE BO3paKeHud W OorpaHu-
HeHMHA, Kacalolrecd aBTOMaTHU3AllHH TeCTHPOBaHMA. OHM ocHOBaHBI Ha
IpUYHHAX 1 COOﬁ}}HH{EHI{HX, CBA3aHHBIX € 3aTPaTaMH Ha aBTOMaTH3allHI0
TECTHPOBAHMSL.

Bo3paxeHue: HaMm HYXHO M py4yHOe TecTUpOBaHue

«[ovemy ymot dondnchvt Hecmu 3ampamol Ha ABMOMAMUIAULUIO, eCTU HAM BCe
Pasio e 06olUmuUcy 6e3 Y020 MECMUPOBANUA P>

OTBeT Ha 3TOT BOIIPOC MPOCT: TOTOMY UTO aBTOMATHU3allUsl TeCTHPOBa-
HUS 0CcBOOOK/IaeT BpeMs Ha TO, YTOObI BPYYHYIO IPOBEPHTD T€ MOMEHTBI,
KOTOPBIE HEe MOTYT OBITh ABTOMATH3HPOBAHBL.

PaccMOTpHM MHHYCBI aJbTepPHATHBBI ABTOMATHYECKOMY TeCTHPOBA-
Huio. Py4yHoe TecTupoBaHHe MMeeT 4eTKHe OrpaHHYeHHs. ITO MeJeH-
HBIIT, JOPOroit U TPYAHO MOBTOPSAEMBII, B CMBICIIE TIOCTIE0BATEIbHOCTH
€ro BbINIOJIHEHU, Ipoliece. B camoM jiene, TexHuveckas MpoBepKa cucre-
MBI JOICHA UMETH MECTO B JII0OOM CJIVYae, TOCKOIbKY HEBO3MOKHO BPYY-
HVIO IPOTECTHPOBATH KOJ, KOTOPBIi He paboTaeT. PyuHoe TecTHpoBaHME
He CTMIIKOM JIETKO MOBTOPUTS, & MOC/e BHECEHNS Jake HeGOMbIINX H3-
MeHeHiT TpedyeTcs MOTHOe TOBTOPHOE TECTHPOBAHHE K04, YTOOBI Y10-
CTOBEPUTHCH, UTO cHCcTEMA PadOTAET MPABHIIBHO.
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Bonbluas 4acTe Py4HOro TECTUPOBaHMA MOXET BbiTb aBTOMATU3NPOBa-
Ha C NOMOLLLbIO aBTOMATU3NPOBAHHBIX PErPECCUOHHLIX TecToB. Bnaro-
0aps aToMy yMeHbLIMTCH 06bEM PYHYHOro TeCTMpOBaHus. Bam Bce ewue
MoxeT noTpeboBaTbCs NPOU3BECTN PEBU3MIO KOOA WU NPUEMOYHbIE
ucnbiTaHus, 4Tobbl yoeanTeca, 4To BuaHec-10ruka paboTaeT npaBub-
HO. 310 06bIYHO KACaAeTCH NPOLECCoB ¢ n3obunuem GyHKUMOHANBHBLIX
BO3MOXHOCTEMN.

Bo3paxeHue: MHe He paspellaeTcs nNucatb MOAYNbHblE
TecTbl

«Mue ne paspewaemes nucams MOJYabible MECHIbL, NOMOMY UMO PYKOBOJ-
CMBO cuumaem, ¥mo Mo CHUNCAem Mo RPOUIBOOUMENLIOCMb .

Ha camom senre nammcanue MO/JAYJILHBIX TECTOB BO BpeM:A paspaﬁoTKH
MOBBIIIACT MPOU3BOAUTEIBHOCTD TPy Ad U Ka4eCTBO KO/Jld CHCTEMBL, IIOTO-
MY 9TO I[IepeHOCHT BHHMAHHE C TOYKH 3PEHHA <«4TO KO JOJIKEH JeJIaTbh»
Ha «4ero OH JieJiaTh He JouKeH». Ecn He VYUHTBIBATD, 4TO KO MOMKET 3a-
BEPIIHTHCA OUJH(’)KOf:I, HeJb3s ObITh VBEPEHHBIM B €TI0 yCTOﬁ‘-IHBOCTH B He-
OKHJIAHHDBIX CUTYVAllIAX.

OTC-JVTCTBI’IE MOJYJIBHBIX TECTOB YPEBATO HEIIPEJICKa3yeMOCTbIO U DHC-
KOM He*()ﬁXOﬂHMOCTH nepeneaor. HPH KazkKJ0M HM3MeHeHHH CbpaT‘MEHTE{
KOJa TpeﬁyeTCH BHOBb H BHOBb BHHUMATE/ILHO IIPOBEPATDL KO/, 4TOOBI yﬁe—
JHUTBCA, YTO OH BBINNOJIHACT TO, UYTO OT HETO TpE6YE'TCH.

BospaxeHue: 3a4eM TpaTuTb BPeMs Ha MOAYJ/bHble
TeCTbl NPV HU3KOM TEKylleM oxBaTe uMu?

<« Tbr{ymuﬁ oxXsam cucmemvl ,MO()y.,’IbeLM mecmuposanem ouenh HU30K. 1lo-
uemy A doicen mpamiums epems Ha Hanucanue Moayﬁmmr mecmoeg?»

MbI pacckasanu, moyeMy MOJAYJIbHbIE TECTbl TOMTEe3HBI U KaK OHM I0-
MOTaloT MHCATh KOJ, BhINOJHAIOMMICSA TpejckazyeMo. OQHAKO KOTAa
GoJIbIIIas cHCTEMA MPAKTHYECKH He OXBAueHa MOJYJIbHBIMU TECTaMH, HX
CO3/IaHHEe MOJKET MPEBPaTHThCS B Tskenoe Opemsa. Hammcanue Moaysib-
HBIX TECTOB € HYJIS /IS CYILECTBYIONIell cHcTeMBl 3aiiMeT Maccy BpeMeH!,
MOCKOJIBKY NOTpehyeTes elle pas IpoaHaIn3ipoBaTh Bee OI0KH ee KoJa.
[ToaToMmy TpaTHTb BpeM: Ha HATHCAHUE MOJIYJIBHBIX TECTOB CJIE/IVeT TOJIb-
KO B cJIy4ae HOJTHOI YBePEHHOCTH, YTO 3TO CTONT 3aTPaueHHBIX VCHINIL
IT0 0COOEHHO KACAeTCsl KPHTHYECKNX, OCHOBHBIX (DYHKIIMOHAIBHBIX BO3-
MOZKHOCTEH U TOT/[a, KOTJa €CTh OCHOBAHI HOJIAraTh, YT0 OJI0KH Kojla Be-
1yT cebs HenpesickasyeMo. B mpotusHoM ciaydae 100aBIsiiTe MOy IbHbIE
TECTBI MOCTEIEHHO MTPU KaXKI0M H3MEHEHHH CYIIECTBYIOIETo HIH 100aB-
JIEHHH HOBOTO KOJIa.
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Boobue, korga oxBaT CMCTEMbI MOAYNBHBIMW TECTAMUW 3HAYUTENBHO
Huxe ctaHoapTHeix 80%, nydwein ctpaTtervein ABnNseTcs npuMMeHeHue
«rnpasuna 6oickayToB». DTO NPaBUNO COBETYET OCTaBWUTb nocne cebs
KO, B Ny4lleM COCTOSIHAW, YEM B KOTOPOM Bbl ero nonyyunu (6onee
noapo6HO NpUMeHeHWe 3TOro NpUHUMNAa paccMaTpuBaeTcsl B rnase
12). To ecTb, N3MeHNAS KOA, Bbl MOXeTe 06aBNsATb (M3MEHSATL) MoaYIb-
Hble TecTbl, 4TOBbI yOeanTbes, 4TO OH Bee eule paboTaeT, kak oxuaa-
NoChb.

10.4. AonoAHUTeAbHble CBeAeHUs

CTaI—LELB.pTHBElLIHH H NOCaeJ0BaTeNbHOCTD B IPHMEHEHHH HI'PAIOT BAXKHYIO
POJb B CO31aHHH aBTDMaTHSHpOBHHHDfI cpejbl pa3pa60TKH. ﬂOl’[OJIHH-
TeJIbHbIE CBeICHNA CM. B riase 11.

Kak B komnanum SIG oueHMBaeTca TeCTUPYEMOCThb

TecTupyemocTb, cornacHo ctaHpapTy 1ISO 25010, senseTcs oHOR 13 xa-
pakTepucTuk obcnyxusaemocTtu. B SIG peiATuHr TecTupyemMocTu nony4a-
10T NYTEM CYMMWPOBAHWSA PERTUHIOB CUCTEM MO CA0XHOCTYU 610K0B KoAa
(rnaBa 3), HE3aBMCUMOCTU KOMMOHEHTOB (rnaea 7) n pasamepy cucTtem
(rnasa 9) c NOMOLLBIO MEXaHW3Ma arperauunmn, paccmMaTpyuBaemMoro B npu-
noxeHuu A.

OBbsicHAETCH 9TO TEM, YTO CNOXHblE BNOKW KOOA TSXENO TeCTUPOBAaTh,
3aBMCUMOCTb KOMMOHEHTOB YBeNnW4YMBaeT noTpebHOCTe B (UMKTUBHbBIX
obbekTax u 3arnywwkax, a bonswnin 06vem paboyero koga Tpebyet 6onb-
wero o6bema TECTOBOIO KOAA.
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NuuwuTte
YACTbIN KOA

Yro6bl HaseiBaTh ceds mpodecCHOHATIOM,
BB JIOJIKHB THCATH YHCTLIH KOJIL

Po6epm C. Mapmun (Robert C. Martin)

PekomeHpauus:

* NULIMTE YMCTbIA KoA,;

® 11151 3TOr0 HE OCTABNANTE rPA3U B KOAE Nocne 3asepLlueHus pa-
BOTbI HAQ HUM;

® 3TO yny4wuT 0BCNyX1MBaeMoCTb, NOTOMY 4TO oBcnyXuMBaTbh 4mM-
CThiii KOA 3HAYUTENBHO NpoLye.

1"p23h B KOJI¢ CBUICTCJAbCTBYET O HAJTHMYMH B HEM IIpOﬁJ’IEM. ﬂOﬁﬂBJ’[E‘HHe
WIH HeY/IaJIeHHe PA3H ABIAeTCA TJI0XO0H IIpHBhI‘-IKOﬁ 1 CHMIKaeT 06C.,"I}’-
JKHBaeMOCTh Koja. B aroil rnase paccMaTpHBAOTCA pEKOMEHIAllHN 110
COXPAaHEHHIO KOJa YUCTBIM H COOTBETCTBYIOIMINM «MTHEHMYECKUM YCI0-
BHAM».

11.1. He ocTaBAsinTe cAeAOB

V GoiickayToB ecTh MPABIIIO, KOTOPOE [JIACUT: «OCTaBJIsgiiTe Jareps B 60-
Jlee YMCTOM COCTOAHUM, YeM OH ObLT 710 Bacs. [IpuMeHnTeIbHO K paspa-
GOTKe MPOrpaMMHOTO 0becTieueHHs TPaBIiIo OOICKAyTOB 03HAYAET, YTO
NpH HANUCAHUM WM M3MeHeHUN (hparMeHTa KOJa BCerjla ecTb BO3MOK-
HOCTb XOT$ OBl HEMHOTO VIIYUIIHTB €T0, ¢/leJIaTh yuile n yaobuee. Ecan
ceifuac BbI KOppeKTHpYeTe (hparMeHT Kojia, 3Ha4uT, MOTOM notpedyercs
ero 00CIyKUBATb. ITO YBEIHYNBAET BEPOATHOCTD, YTO K HEMY HPHJIETCH
BEPHYTbCA, U KOT/Ia 3TO TPOU30IIET, BbI MOJYYHTE BLITO/LI OT pedhakTo-
PHHTa, BBIITOJIHAEMOrO ceifuac.
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1.2. Kak npymMmeHsITe peKkoMeHA3UUIo

[Tucats TOABKO YHCTBIH KO CI03KHO, HO MBI IaJUM BaM HECKOJIBKO COBE-
TOB, KOTOPBIE TIOMOTYT J0CTHYb 2Toil 1esu. Onipasch Ha HaIl OIIBIT, MBI
BBIJIETIJIH CEeMb <IIPaBIUl OOIICKAYTOB», CJIeJOBAHIE KOTOPBIM TIOMOJKET
yOpath IpsIsb 13 KO/a U YIYYIIHTE €70 00CIYKHBAEMOCTD:

1) He ocrasasiiTe noce cebs rpsa3n Ha ypoBHE OJI0KOB KOJA;

2) He ocraBiAiTe HoOCIe ce0sa HeyJauHBIX KOMMEHTAPHER;

3) He ocrapuaiiTe Hoce cebsa 3aKOMMEHTHPOBAHHOTO KOJIA;

4) He ocrapigiiTe Hoce ce0sa HENCTIOAB3YEMOTO KOJI&;

3) He ocraBiiiTe Hocae ce0s JTHHHBIX HICHTHOHKATOPOB;

6) He ocraBiAliTe Hoce ce0sa TANHCTBEHHBIX KOHCTAHT;

7) He ocraBiAiiTe Hoce cebs WIoXyo 00paboTKY HCKITIOUEHHIL.

A B clreryIonux pasjiesiax nojipoGHo 0ObACHUM HX.

Mpaeuno 1: He ocTtaengiiTe nocne ceds rpasu

Ha ypoBHe ONOKOB Koaa

Ha pannsiii MOMEHT Bbl MO3HAKOMIINCH € JIEBATBIO PeKOMeHJIAIs-
MU CO3/IaHHs 00CIYKHBAEMOT0 TIPOTPAMMHOTO OGecIiedeHs, KOTOPBIM
OBLII TOCBSIIEHBI 1€BATD MPE/IbIIVIINX I71aB. M3 9THX JeBATH peKoMeH-
JAIMi TPU KacaioTcs TPsA3H Ha YPoBHE OJOKOB KOAA: JUTHHHBIE OJOKH
koza (rnasa 2), cinoxkuble 610ku kojta (riaasa 3) u 6710KH Kojla ¢ JIHHHBI-
mu unTepdeticamu (rnasa 5). CoBpeMeHHbIe A3bIKU IIPOrPaMMUPOBAHH
He OCTaBJIAIOT NPUYMH HapylIaTb 3TH PeKOMEHIALNN TIPN HAIHCAHUM
HOBOTO KOJIa.

J11a cnesioBaniis 3TOMY MPaBUIIY JOCTATOYHO BOBPeMs 3aHHMATBLCH pe-
opranusalueil «rpssaoro» koja. [lojx «BoBpeMs» mogpasymeBaeTcs — Kak
MOZKHO OBICTpee, HO OIIpe/Ie/IeHHO JI0 TIepeiadil KOJa B CUCTEMY YIIpaBJie-
nug BepeusaMu. Koneuno, B pabote ponyerumbl  HeGOMbIINE OTCTYILIE-
HUs OT IPaBUJI, HANIpHMep Halmudue Metoja B 20 cTpoK Koja I MeTo/[a
¢ 5 napamerpamu. Ho aTi HapyleHUs TO/UKHBL OBITh YCTPAHEHD /10 (hHK-
calu U3MeHeHn .

Pagymeercs, Apyrue peKOMeHIAINN, TAKHE KaK OTKa3 OT AVOJIIpPOBa-
HUA KOJIa U TIPeJOTBPAIEHHE TeCHOH CBA3U, UMEIOT CTOJIb JKe OOIbIIoe
3HaueHHe 171 obcaykuBaHua cucteMbl. Ho Kak oTBeTCTBEHHBIH paspa-
GOTYHK BBL JIETKO CHPABUTECH C NPUMEHEHHEM NEPBBIX TPEX PEKOMEH-
nanuii B moBcegHeBHOH paGorte. HapyimeHus, kacaiomimecss pasMepos,
CJIOKHOCTH M KOJHYIeCTBA MapaMeTpoB OI0KOB Koja, JIETKO 00HAPYKUTD.
CooTBeTCTBYIONINE CPEJICTBA MPOBEPKH JOCTYIHBI BO MHOTHX COBpe-
MEHHBIX HHTEIPHPOBAHHBIX cpeax paspaboTku. Mbl pekoMeHIyeM BaM
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BKJIIOYUTD 3TY (PYHKIMIO U Nepejl KakKIoH OTIPaBKOIl Koja B Perno3uTo-
puil IPOBEPATH HATUYNE TPA3H HA YPOBHE GJIOKOB.

MpaBuno 2: He ocTaensiiTe nocne ceda HeyaauyHbIX
KOMMeHTapues

Hexotopsle koMMenTapun cunrtaiorcsa antnimadmonoM. Ham onsit mo-
3BOJIAET YTBEPIK/ATh, YTO BCTPOEHHBIE KOMMEHTAPHH 0OBIYHO YKa3bIBAIOT
Ha OTCYTCTBHE B KOJI€ 3JIETAHTHBIX HHKeHEPHBIX pelenuil. Pacemorpum
CITeIYIONIUE MeTO/I, B3ATHIN 13 cicTeMbl Jenkins:

public HttpResponse doUploadPlugin(StaplerRequest req)
throws I0Exception, ServletException {

ST
LT 1

Jenkins.getInstance().checkPermission (UPLOAD PLUGINS);

ServletFileUpload upload = new ServletFileUpload(
new DiskFileItemFactory());

{// Anammz 3ampoca

FileItem fileItem = (FileItem)upload.parseRequest(req).get(0);

String fileName = Util.getFileName (fileItem.getName());

if ("".equals(fileName)) f{
return new HttpRedirect ("advanced");

1

// paspeweHo sarpykarTh ($awiE C HOBEM DacmMpeHMes jpi

/] u ycrapesmm hpi

if (!ileName.endsWith(".jpi") && !fileName.endsWith(".hpi"}) {
throw new Failure("Not a plugin: " + fileName);

}

/| cHavama cromMpOBaTH BO BPEMEHHEN! Qaitl

File t = File.createTempFile ("uploaded", ".jpi");
t.deletednExit();

fileltem.write (t);

fileltem.delete();

final String baseName = identifyPluginShortName(t);

pluginUploaded = true;

// Tenepr cosmaTe 3ar0TOBKY ONA NOCHAEOyRUeH ODHHAMWYECKOH 3arpysky
// mnarmua (npw HeoGxomMMOCTH GYNET ERNONHEH NPHHYIHTENEHEN

/! mepezamycx Installationdob) :

JSONCbject cfg = new JSCONObject () .element ("name", baseName)
.element ("version", "0") // He ucmomeyetcs, HO TpefyeTcs
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.element ("url", t.toURI().toString())
.element (“dependencies”, new JSONArray()):
new UpdateSite(UpdateCenter.ID UPLOAD, null).new Plugin(
UpdateCenter.ID UPLOAD, cfg).deploy(true);
return new HttpRedirect("../updateCenter");
} catch (IOException e)
throw e;
} catch (Exception e} {// Bos6Gyxgaercs meronom fileltem.write
throw new ServletException(e);

Xota meton doUploadPlugin He CIAMIIKOM CJIOXKHO OOCHYKUBATH (OH
HUMeeT BCETro OJIMH TapaMeTp, COAEpKUT 31 CTPOKY Kofa U OlleHHBaeTcs
no Maxkkeitdy ungexcoM 6), HO BCTPOEHHBIE KOMMEHTAPIH VKa3bIBAIOT
Ha OT/eJIbHBIE MPOOJIEMBI, KOTOPbIE JIETKO PEIINTh BBIIETCHHEM HX 13
metoga. Hanpumep, konuposanue aiina fileItem Bo BpemenHbIi haiin
U co3/laHNe 3aTOTOBKU ILJIarMHA MOKHO Peaql30BaTh B BUJIE OT/EJIbHBIX
METO/I0B (4TO VIIPOCTUT HX TeCTHPOBaHMe U NOBTOPHOE UCIIOIb30BAHNE).

KomMmenTtapuu B Kojie MO3BOJAIOT BBISIBUTH MHOJKECTBO PA3IHYHBIX
mpobuieM:

QO orcyTcTBHE MOHUMAHUS KOJA:

// f He 3HAD, YTO 3@eChH NPOMCXONWT,HO KOTLE A YOAnaD
// =Ty cTpoky, NORENAEeTCA GECKOHEUHENT LMKT

Q HelpaBHIbHOE OTCAEKHBaAHHE o1nboK;

[/ JIRA-1234: Mcnpaenera ommBra NPM CYMMMPOBAHMM OTDPMLATENkHHX
/{ uucen

Q HUTHOpUpOBaHHEe COTrJIalIeHU i IJIH OCHACTOK:

/{ CHECESTYLE:QFF
// WOPMD

Q no6pbie HAMepeHUs:
// IOOENATH: Hamo YCHOPMTE 3TOT METOXN

JleiicTBUTENBHO IIeHHBIE KOMMEHTAPUN BCTPEYAIOTCS JOBOJILHO PEIKO.
JokymeHTHPOBaHMe MPUKIATHOTO IPOrpaMMHOro uHTepdeiica sABusgeTcs
HMEHHO TAKHM CJIy4aeM, HO nocTapaiitech n3berath Ha0eIHBBIX J0rMa-
THUeCKUX KOMMeHTapueB. B 1esoMm Jydiiiii coBeT, KOTOPBI MBI MOKEM
JaTh, — MCKJIIOYUTE KOMMEHTapHH U3 KOJIa.
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MpaBuno 3: He ocTaBnsiiTe nocne ceods
3aKOMMEHTUPOBAHHOIO KOAa

B peaxux ciy4asx JeificTBUTENbHO ObIBAeT HEOOXOAMMO 3aKOMMEHTHPO-
BaTh TOT WIKM HHOII (hparMeHT Koj1a, HO OTIPaBKe 3aKOMMEHTHPOBAHHOTO
KO/la B Perno3uTopuil HeT onpapaanuii. Cucrema yrnpasieHHs BepCHAMI
COXpaHfAeT CTapblil KO, MO3ITOMY MOKHO CMeJIO YAATHTh ero. Barmanure
Ha CJIeIYIONIIET puMep, B3AThIil 3 6a3el koga Apache Tomeat:

private void validateFilterMap(FilterMap filterMap)
{// NpoBepuTb NpEZNOKEHHENH MACCHBE QUIBTPOE
String filterName = filterMap.getFilterName();
String[] servletNames = filterMap.getServletNames();
String[] urlPatterns = filterMap.getURLPatterns();
if (findFilterDef (filterName) == null}
throw new IllegalArgumentException |
sm.getString ("standardContext.filterMap.name", filterName));

if (!filterMap.getMatchAllServletNames() &&
filterMap.getMatchallUrlPatterns() &&
(servletNames.length == 0) && (urlPatterns.length == 0))
throw new IllegalArgumentException |
sm.getString("standardContext.filterMap.either"));
[/ WCIOPABHMTL: 3meck MCHONBIYOTCS CTrapre ChelMyHEaLnmH

/=
if ((servletNames.length != 0} && (urlPatterns.length != 0))
throw new IllegalArgumentException
(sm.getString ("standardContext.filterMap.either"));
f

for (int 1 = 0; 1 < urlPatterns.length; it+} |
if (!validateURLPattern({urlPatterns[i])) {
throw new IllegalArgumentException(
sm.getString ("standardContext.filterMap.pattern",
urlPatterns([i]));

[Tomertxa HCIEABUTE U CONPOBOMKAAIOUIMI ee KO/l TOHATHBI TOJIBKO OPH-
THHATBHOMY paspaboTUHKY, /I HOBOTO paszpaboTdyika aToT (hparMeHt
CTaHeT JHIIb OTBAEKAIINM (hakTopoM. OpHrHHANBHBIH paszpaboTaik
JOJKEH OBLI MPHHATD pPelicHue, IPeke YeM OCTABUTh 3TOT 3aKOMMEH-
THPOBAHHBII KO/ HCIIPABUTD €70 HA MECTE, CO3/1aTh HOBBII 3a1IPOC, YTOOBI
HCIIPABUTS MO3/IHEE, WK BOOOIIE OTKA3aThCsA OT ATOTO BAPHAHTA.
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MpaBuno 4: He ocTtaBnsiiTe nocne ceods
Hemcnonb3yemMoro koga

HeuncnonbayeMslil Ko uMeeT pasiaudHble (GOPMEL ITO KOJI, KOTOPBI BO-
001116 HUKOT/IA He BBITIOIHUTCS WJIH BBIOJIHUTCS, HO Pe3yasTat ero pabo-
TBI HUT/IE HE UCIIOJIB3YeTC. 3aKOMMEHTUPOBAHHBIN KOJI B IIPEJIBIIYIEM
pasjiesie ABJIgeTCs IPUMEPOM HEHCIIOIB3YEMOT0 KOJIa, HO eCTh MHOTO JIPY-
rix (opm. [lanee npuBoATCA ele TPH IPHMepa HEHCIIOIb3YeMOTO KOJa.

Hedocmuscumwtii k00 6 memodax
public Transaction getTransaction(long uid)
Transaction result = new Transaction(uid);
if (result != null) |
return result;
} else {
return lockupTransaction(uid); (1]

]

@ HeOCTHIKHMBII KO

HBHC”OJIB.?yeMMB 3aKpsimuvle Memoovl

SaKphIThle MeTO/Ibl MOIVT BbI3bIBATLCHA TOJBKO BHVTPH CBOErD Kjacca.
Ecnu Takux BBIZ0OBOB HET, OHH OKa3bIBAIOTCA HEHUCIOJAb3YECMbBIMI. Ob61e-
AOCTYIIHBIE METO/BL, KOTOPbIE HE BBI3bIBAKTCA B CBOEM KJlacCe, TAKIKEe MO-
ryT OBITH HEHCIIO/Ib3VEMBIMH, HO 3TOT0 HEJMb3A OIMpeAe/IHTh MPpOCMaTpH-
BaA TOJbKO KOJ KJlacca.

Koo & xommenmapusx

He nyratiTe ¢ 3akoMMeHTHpOBaHHBIM KojioM. MHOr/1a Tos1e3H0 Henoss-
30BaTh KpaTKue (pparMeHThbl Koja NpH JOKYMEHTHPOBAHUH TIPHKJIa/IHBIX
nporpaMMHBIX HHTepheiicos (Hampumep, Javadoc), Ho moMHUTE, YTO CO-
XpaHeHue 3TiX (pparMeHToB CHHXPOHHBIMH € AKTYAIbHBIM KOJOM SABJIAET-
¢4 3aj1a4eit, 0 KoTopoii yacto 3abpiBaiot. M3beraiite Koga B KOMMEHTapH-
X [0 Mepe BO3MOKHOCTH.

MpaBuno 5: He ocTaengiiTe nocne ceda ANNHHBIX
naeHTudukaTopos

Xopoumie uaeHTHHUKATOPBI OTINYAIOT XOPOLIHiT KO/, KOTOPBII TPUATHO
YUTATh, OT TJIOXOTO, B KOTOPOM CJIOKHO YTO-THO0 MOHATH, 3HAMEHUTAS
norosopka @una Kaparona (Phil Karlton) rmacur: «ects Tonbko ase
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CJIOKHBIE TPOOIIEMBL: HEaKTYalbHBI Kalll 1 MMEHOBAHHE CYLIHOCTEH».
[Teppas npobaema He pacCMaTPUBAETCS B 9TOI KHHUTE, A O JUTHHHBIX HJIEH-
TH(HUKATOPAX XOTEA0Ch ObI ¢/1e1aTh HECKOJIBKO 3aMEeYaHUI.

W aenTnduKkaTopsl CIyiKaT /U MMEHOBAHHSA SJIEMEHTOB KO/, oT 0J10-
KOB /IO MOJIyJIell, OT KOMIIOHEHTOB J[0 camoii cucrembl. BaskHo ctapaTbes
noAGHpPaTh XOPOoIHe HMeHa, YTOOBI pa3paboTYUKH He 3aTPAYHBAIIH 0CO-
ObIX yenuil Ha nouck B Gase xoza. Vimena GonpmnHeTBa naeHTH(NKA-
TOPOB B KOJIe OIPee/IAI0TCs IpeAMeTHOH 061acThio cucrteMpl. OOBIYHO
B KOJUIEKTHBAX HCIIOJIB3YIOTCA ohulinaabible HIH Heo(UIMAIbHbIE (HO
COTJIACOBAHHBIE ) COTJIALIIEHIS 00 HMEHAX, OCHOBAHHbBIE HA TEPMUHOIOTHH
IPeIMETHOI 00TACTH.

IMopGop npaBIbHBIX HAEHTH(HKATOPOB — He caMast POCTasd 3aj1a4a,
U, K COZKAJICHHUIO, He CYLeCTBYeT YeTKHX IIPABILIIL, OIPe/Ie IS0, YTO AB-
nsieTes XopoluM uaeHTugukatopom. MHoraa npuxoauTes gaxe ceaaTb
HECKOJBKO MOMBITOK, YTOOBI TO00PATH IPaBUIBHOE HMSI JIJII METO/IA ILITH
KJacca.

Ho, xax 661 To HI Ob1710, H30eraiiTe H3IHIIHE ATHHHBIX HIeHTH(HUKATO-
poB. MakcnMaibHO JOMYCTHMYIO JJIHHY HeHTH(hHUKAaTOpa TPYAHO Olpe-
JeNTD (MTOCKOJIBKY B HEKOTOPBIX IIPEIMETHBIX 00IaCTAX HCIIOIb3YIOTCA
GoJiee UTHHHBIE TEPMUHBL, YeM B JPYTHX), HO B OOJIBIIMHCTBE CIIy4aesn
B KOMaHJax paspa0OTUYMKOB He BO3ZHHKAET CIIOPOB O TOM, YTO CUHUTATEH
CIIMIIKOM JUTMHHBIM MjeHTuhukatopoM. Miaentudukatopsl, KoTOpble
SIBHO ONUCBIBAIOT HECKOMbKO (DYHKIMIT (Takue Kak generateConsoleAnnot
ationScriptAndStylesheet) MaM cofiepKaT CAMIIKOM MHOTO TeXHHYECKUX
TepMHHOB (HanpuMep, GlobalProjectNamingStrategyConfiguration), ogno-
3HAYHO HAPYIIAIOT 3TO IIPaBILIO.

MpaBuno 6: He ocTaBnsiiTe nocne ceds TaMHCTBEHHbIX
KOHCTaHT

TauncTBeHHBIE KOHCTAHTBl — 3TO YHCAOBLIE WM JAPVTHe JUTEPAsb, HC-
HOJIb3yeMble B Kojie He3 4eTKOTO Ompe/eseHis X HasHaueHusa (0TCioia
U Ha3BaHUe <«mauncmeeliible KOHCTaHTbl» ). Bargnure Ha ciaepyomuil
npuMep:

float calculateFare (Customer ¢, long distance) {
float travelledDistanceFare = distance * 0.10f;
if (c.getAge() < 12) {
travelledDistanceFare *= 0.25f;
} else
if (c.getAge() >= 65) |
travelledDistanceFare *= 0.5f;
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]

return 3.00f + travelledDistanceFare;

Bce uncia B 3ToM puMepe MOKHO CHHTATh TAMHCTBeHHbIME. Bospact-
HEBIe IOPOTH JUIST JIeTeil 1 MOKIIBIX JTIOJIeH elle KaKyTcs MOHATHBIMH, HO
He 3a0bIBaiiTe, YTO OHI MOTYT HCMOMB30BATHCSA BO MHOTHX JIPYTHX MECTaX
B 6ase koa. CTaBKM TapH(OB — HTO KOHCTAHTEI, KOTOPBIE MOTYT MEHSITHCS
¢ TeueHNeM BpeMeHH COTTacHO TpeboBaHuAM GH3Heca.

Coeztytontuit parMeHT MOKa3biBaeT, Kak MOT GBI BBHITJIAIETH KOJI, eC/TH
BCe TaHHCTBEHHBIE KOHCTAHTHI OOBABHTL sBHO. O6BeM KOia yBeIudn-
BaeTCs Ha MeCTh CTPOK KOJA, 4TO CPABHUMO ¢ 0GHEMOM OPHTHHATBHOTO
FICXOJIHOTO KOJIa, HO He 3a0bIBaiiTe, YTO 3TH KOHCTAHTHI MOTYT MOBTOPHO
HCIIOMIb30BATHCS BO MHOTHX JIPYTHX MECTAX:
private static final float BASE RATE = 3.00f;
¢ final float FARE PER EM = 0.10f;
final float DISCOUNT RATE CHILDREN = 0.25f;

private
private

private final float DISCOUNT RATE ELDERLY = 0.5f;
private final int MAXIMUM AGE CHILDREN = 12;
private final int MINIMUM AGE ELDERLY = 65;

float calculateFare (Customer c, long distance) {

float travelledDistanceFare = distance * FARE PER KM;

if (c.gethge() < MAXIMUM AGE CHILDREN) {
travelledDistanceFare *= DISCOUNT RATE CHILDREN;

b else
if {c.gethge() >= MINIMUM AGE ELDERLY) f{

travelledDistanceFare *= DISCOUNT RATE ELDERLY;

}

return BASE RATE + travelledDistanceFare;

Mpaeuno 7: He ocTaBnsaiTe nocne cebs nNnoxyio
00paboTKy UCKNIOYeHU

3i1ech IPUBOAATCSA TPH PEKOMEHAAINH 10 00paboTKe UCKIIOYeHHI, T0-
TOMY YTO B Hallell MPAKTHKE MBI YacTO HAOMIOZAEM MACCY HEJOCTATKOB,
CBSI3AHHBIX C ATHM,

O Bcerna nepexsarbiBaliTe uckiaiodenna. Peructpannsa c6oeB cu-
CTEMBI TIOMOTAET Pa30bpPAThC B HHUX, 4 3aTeM VJYYLIINTh PEaKIIHIO
CHCTEMBI Ha HUX. DTO 03HAYAECT, YTO HCKIIOYeHH BCeria J0JIKHbI
nepexBaTeiBaThCsl. B HEKOTOPBIX ciiydasx paszpaboTUuKH HCITOb-
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3VIOT nycThie OoKu catch, HO 3TO MIOXasd MPAKTHKA, TOCKOJIBKY He
M03BOJIAET NMOJYUUTH CBEJICHNS 0 KOHTEKCTe HCKITIOUeHHS.

Q IlepexsarbiBaiiTe KOHKpeTHBle HckaodeHud. [lusa anmanusa uc-
KJIIOUeHNH, BBI3BAHHBIX KOHKPETHBIMU COOBITHAMU, CJIEYET Tepe-
XBaTBIBATh KOHKpPeTHble HekModeHus. OOIe MCKIIOYEHHs, He
HMelre CBeJeHUil 0 COCTOAHUN CHCTeMbl M COOBITHAX, BbI-
3BaBIINX WX, He JAl0T MUIN A1 aHannsa. [loatomy He cieayer
TepexBaThIBATh UCKIIOYeHUs, Takue Kak Throwable, Exception wmm
RuntimeException.

O TIlpeobGpasyiite KOHKpPETHbIE HCKIIOYEHUS B HH(GOPMATHBHBIE CO-
O0IIEeHNA /IS BBIBOJIA UX MepPe/] KOHEYHBIMU 1T0Jib30BaTesamu. He
«TPy3UTE» KOHEYHBIX I0JIb30BATENeH TOAPOOHBIMU CBEJIEHUAMU
O BO3HUKIIEM HCKIIOUEHHH, TOCKOJIBKY X 3Ta HH(OPMAIUI MO-
JKET TOJBKO 3aMyTaTh, 4 €€ BBIBOJ MOJKET HaHECTH YPoH Gesomnac-
HOCTH CHUCTeMBI (TO €CTh He BBIBOJIUTE CBEIEHUII 0 BHYTPeHHeil
pabote cuctembl GOJIBIIE, YEM 3TO HEOOXOUMO).

11.3. Tunn4yHble BO3pa)keHnsa NPoTUB
HanNMUCaHs1 YNCTOro KoAa

Huske obcyskpaoTes THITHYHBIE BO3PAYKEHUA TPOTUB HATIUCAHUSA YHCTO-
ro koza. CaMble pacnpocTpaHeHHBIE U3 HUX OCHOBBIBAIOTCSA HA TOM, 4TO
KOMMEHTApUH ABJIAIOTCSA XOPOLUIUM CIIOc0O0M TOKYMEHTHPOBAHUSA KOJA,
a PeIKO BOZHHKAIOIINE CHTYAIIMHA MOKHO He YUUTBIBATE 1pu 00paboTke
HCKIIOYEHHIT,

BoapaxeHue: KOMMEHTapuUu SBASIOTCS AOKYMEeHTauuen

«Mbt ucnonvayem xKommenmapuu 011 dokyMenmuposanus ocodennocme
pabombt kodas.

AKTyasbHble KOMMEHTAPUU MOTYT CTaTh EHHbIM IIOICIIOPhEM JITIS1 He-
OIBITHBIX Pa3paboTUHKOB, IBITAIOIIIXCA TTOHATH, Kak pabotaer kog. Ho
00BIYHO B KOMMEHTAPHH, KOHEYHO HENPeAHAMEPEHHO, 3a0bIBAIOT BHECTH
H3MEHEHUs], K OHHU ITepecTaioT ObITh akTyaabHbIMU, C pasBUTHEM CHCTEMBI
VCTapeBINX KOMMEHTAPHEB CTAHOBATCA Bee Houpie 1 ombiie. CHHXpO-
HU3AIIA KOMMEHTAPHEB ¢ KOJOM sIBJIAETCS OTAEIBHOM 3a1aueil, Tpedyio-
1eif MOBBIIEHHOH AKKYPATHOCTH, 1 06 3TOM 4acTo 3a0bIBAIOT IIPH 00CTY-
SKIUBaHHUH.

Kox, criocobuslii caM «pacckazatb» 0 ceGe, He TPeOYET MPOCTPAHHBIX
KOMMEHTapPHEB [ NosicHeHns ero paborsl. Hebompime u npoctsie H10-
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KM KO/Jda, HCIIOJIb30BaHHE TMOHATHBIX I'I}.lEHTIr‘I('bI/IKRTOpOB JeNai0T HEHYXK-
HbIM JOKYMEHTHPOBaHME KO/la € IOMOIIBI0 KOMMCHTApPHEB.

BospaxeHue: o0paboTka UCKNIOYEHUIA yBeNuYmBaeT
obbem Koaa

«Peanuzauus xiaccos uckmovenuil sacmagisem mens 0o6asisamy maccy
donoanumenviozo koda 6e3 eudumotl Ha mo HeodxXooUMocCmLs» .

O06paboTKa HCKIIOUEHNIT — BAyKHASA YACTD 3AUUNMI020 NPOZPAMMUPOBA-
HUs: METOJUKU MIPeI0TBPALIeHIS HEVCTOHYMBBIX CUTYAIHIT I Hellpe/cKa-
ayeMoro nosefenus. [Ipeasuaenne HecTaOIIBHBIX CHTYaIlMil O3HAYAET
MOMBITKY MPeAyrajfaTh, 4To MOsKeT noiitu He Tak. Ho peanusarnis takoit
00paboTKH IeficTBUTENBHO TPEOYET OIPE/IeeHHBIX YCIINIT 1 OTIOIHN-
TesbHOTO Ko/1a. O/[HaKo 9T olpas/aHHble 3aTpaThl. BoaMoxkHO, Ipenmy-
mecTsa 06paboTKI UCKITIOUEHUIT TPOABATCS He ¢pasy, HO OHa, Ge3ycIoB-
HO, OyIeT moJie3Ha I8 NPeAOTBPAIEHHS W CMATYEHUS MOCTeACTBHI
HeCTaOMIBHBIX CUTYALNET, MOTYIIX BOSHUKHYTD B OY/IVIIEM.

Omnpefeisisa HCKJIIOUEHS, BbI JOKYMeHTHPYeTe 1 (pUKcHpyeTe c/lelaH-
Hble npeanonoxenys. [losike, npu HaMeHeHUH 0GCTOATENBCTB, HX MOKHO
OYIeT CKOPPEKTHPOBATD.

Bo3paxeHue: noyemy BbiOpaHbl MMEHHO 3Tu npasuna?

«B naweii komande ucnoivayemes 20pazdo 6ojee OMUNHBIL CRUCOK CO2TA-
wenutl, Kacarwuxcs npozpammMuposanis U Konmpois xawecmsa xood.
IMom cnucox u3 cemu NPasul GbizAA0UM CIYUAUNbIM UX NOOMHONCECMBOM
€ MACCOU BANCHBLY YNYUWEHUL> .

PRCU.IHP}‘ITL nepevdedb U3 CceMH IIPpaBHJL, NPeJACTABJICHHBIX B aTOIl TJia-
Be, KOHeYHO XKe, He 1'[[.')06.7181\{&. Ho ato numenno te IpaBWIa, KOTOPbIE MbI
counn Hanbosee BaKHBIMU JUIA HallUCaHMuA ITpocToro B 06cnyzumamm
KOJa 1 KOTOPbIE JOJIZKHDI CO(’}.TII()ILaThCH KaKJAbIM 4JI€HOM KOMAaHbL Pa3-
pa60T‘-IHI{OB. HPH CIMUIIKOM OOJIBIIOM KOJIHYECTBE I)EKOME‘H,I[B.L[Hﬁ H I1po-
BEPOK BBICOK PHCK IIePerpy3xu paSpa()OT'—IHKOB, HTO 3aCTABHT UX VACJIATH
HanboJblllee BHUMAaHIE BTOPOCTEIEHHBIM Hp(}6.TIEMEiM. EctecTBenno,
KOMaH/bI MOTYT ,E[D6aBIfITh B 9TOT NIepevyeHb J00bIe IpaBiJia, KOTOpbIe 10~
CHHTAIOT BaAAHBIMUI JUIA YVIYHIIEHMA 06CJIy}KI'IBaEMDCTI'1 CHCTEMBI.



rosa 12

AanbHenwue
AencTeng

Teneps BuI MHOTOE 3HAETE 06 0OCIYKHBAHIH KOJIA, O €70 BAKHOCTH I TTPH-
emax npumenenus 10 pexkomenjgaiuii, npejctasaeHHbIX B 310l kuure. Ho
HAIUCAHUIO MPOCTOTO B OOCAVIKHBAHUH KOJIA HEJb38 HAYIUTHCS, YUTAsA
kuurH. Bel HayuuTech 5TOMY, KOTJa HauHeTe micath Takoil koa! [loato-
My celf4ac pacCMOTPHUM HECKOJBKO ITPOCTHIX COBETOB MO IIPUMEHEHUIO Ha
npaktuke 10 pekoMeHaiuil, HAMPABIEHHBIX HA VIydIIeHHe 0OCTyKI-
BAEMOCTHU [TPOTPAMMHOTO ObecTedeH s

12.1. MNpumeHeHne pekomeHAaUNiA
Ha NpaKTuKe

[IpoctoTa obcayKUBaHUA KOJA 3aBUCUT OT ABYX 0OBIACHHBIX Bellleil: duc-
UunaUHLL 1 NPAasUibiozo suibopa npuopumemos. JMcMIINHA TTOMOTAeT
nocaeoBaTelbHO YIVYIIATL HABBIKK IPOrPAMMHPOBAHUS, MOKA BHOBb
HAITICAHHBII KOJ He OYy/IeT COOTBETCTBOBATL BRICOKOMY YPOBHIO 06CIIy-
sknBaeMocTi. UTo Kacaercs NPHOPUTETOB, TO HEKOTOPbIE U3 HpejiCTaB-
JIEHHBIX PeKOMEH/IAINI MOTYT BCTYIIATh B KOH(MJIUKT APYT ¢ Apyrom. Tor-
Ja BaM TPHJIETCS CAMOCTOATENBHO PElIHTh, YTO OKa3blBaeT HAHOOIbIIee
BJMSAHIE Ha Y100CTBO 00caykuBanus. [loTpaTsre Bpems Ha o0cysKaeHNe
ATOTO BOIPOCA U BbICIYIIAlTe MHEHNE YIEHOB CBOE KOMaH/IbL.
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12.2. HuskoyposHesklie (BAOKN KOAQ)
pekoMeHAaUUn umetoT bonee BbICOKMIA
NPUOPUTET, ECAU OHU NPOTUBOPE4aT
BbICOKOYpOBHEBbLIM (KOMMNOHEHTbI)
peKoMeHA3UUSIM

Mwmeiite B BHY, YTO Ha arperaTHble BLICOKOYPOBHEBBIE PEKOMEHJIAIIH
OKa3bIBaeT BIMAHHE IIPHMeHeHIe HH3KOYPOBHEBBIX pekoMeHanuii. Ha-
npunmep, 6obIoi pasmep 6,10K0B koj1a (rasa 2) u gybauposanie (T/aBa
4) HaBepHAKA IPUBEYT K yBeanueHno oobema 6a3sl koaa (raasa 9). [ly-
GpoBaHie JTMHHBIX GJIOKOB KO/la SBJIAETCA OIHOIL U3 IPHYKMH paspac-
TaHusa 6a3bl Koja.

ITosTomy, KOT/Ia IBe peKOMEeH/IAIluH TPOTHBOPEYAaT APYT APYTY, LA J10-
CTHZKEHHSA JIy4LIeil 06CTyKUBAEMOCTH CHCTEMBI CJIeIyeT IPH/IEPKUBAT-
¢S HU3KOYPOBHEBOI pexomenpannu. Hanpumep, nenenue 6J10K0B Koia
Ha HECKOJBKO MEHBIIHX 110 pa3Mepy yBeanuyusaeT obuinii oobemM Gassl
xoza. Ho mpemnMy1iecTBO BO3MOKHOCTH MOBTOPHOTO HCITOJIBb30BAHUS He-
GoIBIINX GJIOKOB KOJIA, CYJINT OTPOMHBIE BBITO/BI IIPH 100aBIeHIH HOBBIX
(hyHKIIOHATBHEBIX BO3MOKHOCTEI.

To ke OTHOCHTCA K PEKOMEHIAIUAM YPOBHS apXHTEKTYPHI (IJ1aBbl 7
u 8): HeT CMBbIC/JIA 3aHMMAThCS PeopraHu3alueil CTPYKTYPBI Koja, KoTjla
KOMITOHEHTBI TECHO CBSA3aHBI JIPYT ¢ ApyroM. Ilpoime roBops: uekmounte
TECHBIE 3ABUCHMOCTH M TOJIBKO ITOTOM MBITANTECh COANAHCHPOBATH KOM-
NOHEHTHI.

12.3. NomMHUTe, YTO YYUTLIBAETCS Ka)kaoe
AecTene

TpyaHocTs NpUMEHEHHS PEKOMEHJAIME M3 ATOH KHUIHM 3aK/II0YaeTcs
B HEOOXOJUMOCTH TOCTOSHHOTO cOOJIOIeHIsA AUCIUILTHHEL Bee Bpems
BO3HHKAET COOIA3H HAPYIINTE PEKOMEH/AIINH, KOT/IA «UCTIPABJIEHUE T10-
ObicTpoMy» KakeTcs Hanbosee schdexTusabiM permenues. [l nojep-
SKAHUA UCHUTLINHBL CIIejiyiTe mpaBiiaM GoiCKayToB, epeaHCIeHHbIM
B riase 11.
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Cuenosanue npasuiaM GoiickayTos ocobenno addekTusHO npu pabo-
te ¢ bazamu Kojia Ooubioro pasmepa. Ecn y Bac He XBaTaeT BpeMeHH,
4TOOBI 3aHATHCS YIVIIICHHEM 00CTYKUBAEMOCTH CHCTEMBI B 1IEJIOM, 110-
npolyiiTe e/aTh ATO LIAT 34 MIATOM, [IPH BBITOJIHEHHH 0OBIIEHHOI pa-
Goter. [Ipu aToM 0bcayKUBaeMOCTb Oy/IET OCTETIEHHO YYYIIATECS, 4 BB
OTTOYMTE HABBIKH YJIyUIleHHsd Koja. TakuM ¢rnocofoM B A0JITOCPOYHOI
HEePCIeKTHBE BBl OCBOUTE YMEHHE TIHCATh OYEHb TIPOCThIE B 00CTY/KITBa-
HUH POTPAMMBL.

12.4. MNepeaosont onbIT pa3paboTkn byaseTt
PacCMOTpeH B CAeAylouwlen KHUre

Kax ynoMmHamnocs B peiHCI0BUH, CIEVIONAsA KHUTA B 3TOH cepunt Oy-
JeT HOCBAIIEHA ITOAPOOHOMY OIHCAHUIO TTpoliecca pa3paboTKH BHICOKOKa-
4eCTBEHHOTO PorpaMMHoro obecredenns, B neit Mot npexcrasum 10 pe-
KOMEHJIAINH, KacaroliXcs YIpaBJIeHHA i OLEHKH 1polecca pa3paboTKu
nporpaMMHoro obecriedennsa. OCHOBHOe BHHMaHUe B Hell Oy/IeT yaeaeHo
OLICHKE U VIIPABICHUIO C IPHUMEHEHUEM IIEPEeIOBOTO ONbITa pa3paboTKu
HMPOrpaMMHOro obectederns (TO ecTb HHCTPYMeHTaM pa3paboTKH, aBTo-
MaTH3AIHU U CTAHAAPTU3AIIH ).



MpunoxKkeHve

Kak s SIG
oueHvBsaeTCs
obcay>KmBaemMocCTb

Ob6cnyxnBaeMocTh cucrteM B KoMmanuu SIG oleHHBaeTcs Ha OCHOBA-
HHUU BOCHMH TOKazartesaeil. ITH BoceMb IToKazaTeseil ObUII paCCMOTPEHBI
B IJIaBax co 2 1o 9, rae UMeIoTcsa BPe3KH, MOSICHAIONINE TOPS/IOK oIpe-
JleJIeHNs PeHTHHTOB [0 CBOHCTBaM HCXO/IHOTO KOJIa. JTH PEHTHHTH BbI-
BeJIeHbI 113 KPHTEPHEB OIEHKH YBePeHHOIT 00CIyKRIBAEMOCTH IPOAYKTOB
SIG/TUVIiT. B atom npunoskennn GyaeT MpelocTaBICHA JOTOTHUTEb-
Has HH(OPMAIA 10 JaHHBIM BOIIPOCAM.

Cosmectro ¢ TUVIT komnanus SIG onpesiesisier BoceMb CBOHCTB HC-
XO/JIHOTO KOJIa, KOTOPbIe MOIAI0TCA aBTOMaTHYeCKoil onenke. Bo Bpeske
«IloyeMy HMEHHO 3TH JIeCATh KOHKPETHBIX PeKOMeHAaNuii?» (BO BCTYII-
JIEHUH ) TTIOACHSIOTCS IPHYMHBI BBIOOPA 9THX CBOHCTB.

Jlns onenkn yoOeTBa 06CIYKUBAHNS BBITOIHACTCS H3MEPEHIe 9THX
BOCBMH CBOIICTB HCXO/IHOTO KOJIa CUCTEMBI, OJIYYeHHbIE 3HAYEHNA CYM-
MHPYIOTCA B IPeodpasyIoTes B OHO (HATIPUMEp, MPOLEHT HOBTOPAIOLILE-
rocs Kojla) Wik B HeCKOJIBKO 4Hces (HalpuMep, IPOLEHT Koja, OTHOCS-
Herocs K 4eThIpeM KaTerOpHsaM CJIOKHOCTH, Ha3bIBAEMBIX MPOMUIAMH
KauecTsa, Oomee moApohHO 00 aTOM paccKasbiBaeTca B pasjiene « PeliTunr
00CIyKUBaeMOCTH» B riiase 1).

3areM IOJYYEHHbIE YHCIA CPABHUBAIOTCA € ATATTOHOM, TTOCTPOEHHBIM
Ha OCHOBAHUH aHAIM3a JAHHBIX HECKOJBKHX COTEH CHCTEM, U JUI OIIpe-
JeIeHUsT YPOBHS KadecTBa KakKJIOT0O CBOHCTBA MCnoibsyercs tabm Al
To ecTb ecn OlIEHKA MONAJIAET B BEPXHIE 5% BCEX CHCTEM, COOPAHHBIX
B TAJIOHE, OIIEHUBAEMast CHCTEMA TIOJIYYaeT PEHTHHT B 5 3B€3/L [10 9TOMY
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cpoticTBy. Eciint ona okasbiBaetcs B uncsie 30%, caeyIolux 3a JTyuiuMy,
ell mpucBanBaeTcs PeHTHHT B 4 3Be3/Ibl, U Tak Janee. B pesynbrare tako-
ro cpapHeHMs Tpoduieil KauecTBa CUCTEMBI € STAJIOHHBIMH 3HAYEHHSAMHI
OJIY4al0Tes BOCEMb OLEHOK JI7Ist KasKJI0TO U3 CBOHCTB.

Tabnuya A.1 + Peiitunrmn obenyxusaemoctu SIG

PeiATuHr

0O6CcnyXUBaemMoCTb

5 3Be3n

Nyuwine 5% K13 3TaN0HHLIX CUCTEM

4 3Be34bl

Cneaytouwme 30% 13 3TANOHHbLIX CUCTEM (YPOBEHL BhILLE CPEAHErD)

3 3Be3abl

Cneaywowme 30% 13 3TaNOHHLIX CUCTEM (CPEAHWIA YPOBEHL)

2 3e3abl

Cnegytouwme 30% 13 3TANOHHBLIX CUCTEM (YPOBEHL HUXE CPEAHEro)

13ee3pa

5% 3TanoHHbIX CUCTEM C XyALUER 0BCNYKMBAEMOCTLIO

3arteMm

HyTeM arpernpoBaHus PeiTHHTOB PacCUUTHIBAETCS OOMIHIT

peiitiHr. JTO Jesaerca B ABa atana. CHavana ONpeessioTcs pelTHH-
ri cyOXapakTepHCTHK 0OCIYKUBAEMOCTH, OIpPEAEAEMbIE CTAHIAPTOM
ISO 25010 (nanpumep, aHATH3UPYEMOCTD, IPOCTOTA H3MEHEHHs U T. 11.),
€ YYETOM CPeIHEB3BelleHHbIX ToKasaTeseil B tabur. A.2. KpecTuk B cTpoke
VKa3bIBAET, YTO COOTBETCTBYIONIEE CHCTEMHOE CBOMCTBO (cTOMOEIT) BIHA-
€T Ha COOTBETCTBYIONIYIO CYOXapakTepUCTHKY. 3aTeM 10 CpeAHEeB3BelIeH-
HBIM 3HAYEHUAM IATH CYOXapakTePUCTUK ONPeAesAeTcs 00Nl peHTHHT
00CTYKUBAEMOCTH.

Tabnuya A.2 < CBA3b XapaKTepUCTUK N CBOWCTE CUCTEMBI

-]
g 8
- ] o
T o © 3@ N
] 5| 25| 25|68 | =B
m -0 = = e T £z
=} 4 x o x o ¥ I's o oo
a Qp | O 'g m IO | oz | =T
= s [T Io o m S Io @ o
Q g = x % g 0 ¥ m2>| @E @ C
o | & | 52|22 |52 |ES|53|283
o g |26 |06 | s8 |65 |w |8
AHaANM3NPYEMOCTL X X X X
06CnyKMBaeMoCTb X X X
TecTUpyEMOCTb X X X
MopaynsHocTb X X X
MNoeTopHOE X X
MCNONL30BaHWe
31ech MOJENb 06C.HyH€HBRE‘MOCTH, HCIONb3yeMasas B SIG, ommcana

JIMIIB B 0OIIHX YepTax, HOTOMY 4TO IeTAIbHO PACCMOTPETH €€ B KOPOTKOM
HNPIIOKEHHN HEBO3MOKHO., Domee moapobHble cBeeHH MOKHO HaiiTH
B CJIEAYIOLIEH Ty OIMKaLiHIL:
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Q Visser J. SIG/TUVIT Evaluation Criteria Trusted Product Main-
tainability // http://bit.ly/eval_criteria.

Crpasounas uHbOpManna Mo pazpaboTKe MOJETH U ee IPUMEHEHHIO

HIPUBOUTCA B CAEAVIONMX Ty OIMKAIIHAX:

O Heitlager I., Kuipers T., Visser J. A Practical Model for Measuring
Maintainability. Proceedings of the 6 International Conference
on the Quality of Information and Communications Technology
(QUATIC 2007). 30-39. IEEE Computer Society Press, 2007.

Q Baggen R., Correia J. P, Schill K., Visser J. Standardized code quality
benchmarking for improving software maintainability // Software
Quality Journal 20. Ne 2 (2012): 287-307.

O Bijlsma D., Ferreira M. A., Luijten B., Visser J. Faster issue resolu-
tion with higher technical quality of software // Software Quality
Journal 20. Ne 2 (2012): 265-285.

YnyuwaeTtcs nu o6CcNyXMBaeMocCTb C Te4eHuem EpemeHn?

Ham B SIG 4acT0o 3a4at0T BONPOC: yny4waeTcs 1M 06CnyKMBaemMocTs aHa-
NM3MpyeMbIX HaM1 CAUCTEM C TedeHnem BpemeHn. OTBET: Oa, HO O4eHb
MenfieHHo. MNMpoBoamMmas Hamu exeroaHo KannbpoBka NnokasbiBaeT, Y4To
NOpPOroBble 3HAYEHWUs! CTAHOBATCH CTPOXe. ITO 03Ha4aeT, 4To Ans no-
Jly4eHUsi BbICOKOro penTuHra obcnyXrMBaeMoCcTu cUcTema O0/KHAa Co-
hepxaTb MeHbLUEE KONMYECTBO CAULLKOM ANIMHHBIX U CIIULIKOM CNOXHbIX
B6noKOB KOAa, MEHbLUWIA NPOLEHT NOBTOPSIIOLErocs Kofa, MeHble Tec-
HblX CBA3Er U T. 4. [pyuynHa 3TOro (C y4eTom CTPYKTYPLI MOOENN) 3aK0-
4aeTcHa B TOM, YTO 3TANOHHbIE CUCTEMbI C TEYEHUEM BPEMEHKW coaepxaTr
MEHBLLUWIA NPOUEHT NOBTOPSAIOLLErocs KoAa, MeHbLLE TECHbLIX CBA3EN U T. A.
3710 NO3BONAET YTBEPXKAATh, 4TO 06CNYXMBAEMOCTb CUCTEM, BbIOpaHHBLIX
B Ka4eCTBE 3TaSIOHOB, YNy4llaeTca. IT0 He O4eHb HOoNbLUIME YAYHLLEHWSA.
MpubnunxeHHO MOXHO CcKasaTbk, 4TO 3a roa aobasnaeTcs Nno oAHoKN 3Be3ne
B K&XOYI0 OECHTYI0 CUCTEMY.

Cuctemsl, BolbpaHHble koMnaHueit SIG B ka4ecTBe 3TaN0HHbIX, ABIAIOTCA
npeacTaBUTENbHLIMU A5 BCex cdep MHAYCTPUKM nporpaMMHoro obecne-
YeHWs, BKNOYAs 3aKPbITbIE CUCTEMBI M CUCTEMBI C OTKPbLITBIM MCXOAHbLIM
KOAOM, Han1caHHbIe Ha Pas3NNYHbIX A3bIKax, 415 PasHbIX NPeaMeTHbIX 06-
nacteit, nnatdopm u T. . Takum obpasom, nobasneHue 0HON 3BE3abl
B rof, ANS Kax oW 0eCATOM CUCTEMbI O3HAYAET, YTO OTPAC/b B LLeNoM Mef-
NEHHO, HO NOCTOSAHHO YNy4lLAeTCs.
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M CIIOMHOCTD OJI0KOB Koj1a, 62
BuyTtpenuue Boi3osn;, 113
Berpoentoe porpaMmHoe
obecrneuenue, 33
Bxoamme seizosnn, 113
Boizosor, 113
Brizosn MeTo10B, 50
BricokoypoeneBbie
pekomeHganuy, 169

4

Jucbananc koMnoHenTos, 122
Huerpnmina,
nporpaMMuposatie, 168
Jlmunnste wiaentudukatopsl, 163
JoKyMeHTHpOBaHe

M ABTOMATHYECKOE

TecTUpoBanue, 144

H KoMMeHTapuu, 166
Jybmukars Koja, 73
Hybimnposanne koja

AHAIU3HPYEMOCTD, 74

BU/IBI, 73

uszberanue, 75

W3 ApyToil bassl Koja, 80

M M3BJIEUEHNe cyIepRiIacca, 77

W MOJIYJIBHBIE TeCThl, 82

W He3HAuYUTebHbIe HaMeHeHus, 81

1 pasmep 6assl Koj1a, 138

U pe3epBHOE Konpopanie, 82
M peopranuazanus, 75

M CTPOKOBBIE JUTEpasinl, 83
KOJL He OY/IeT U3MeHAaThes, 81
pexkoMenainsa naberanns, 70
THITHYHBIE BO3PAKEHH TPOTHB
nckmovennst, 80

VIVUIIEHHE 0OCTYKHBAEMOCTH
IpH UCKJA0UeHNH, 74
yeTaHoBKa peltunra, 84

3

3aBrcUMOCTH KOMIIOHEHTOB, 112
3aBUCHMOCTE pa3paboTKH OT TIPH-
KJIaH0iT obmacTi, 33

3amena yeaosuit nomumopduamom, 64

n
HMasneuenne, MeToj
peopranuzanuu, 45, 77
Wapneuenue cynepkaacca, MeToO/
peopranuzaiuu, 77
Mamenenns

1 BO3MOJKHBIE TIPHYHHEL, 81

u aydauposate, 81

Wsonuposanuoe obeayskusanue, 115

Wuxkancynsuus, 106, 108, 117, 122
VHeTpyMeHTR! 0OHAPY KCHHS
KJIOHORB, 74
WMuterpannonnsie Tectol, 145
Wurepdeiicsr Java, 108
Wurepdeiicst 610K0B Ko/A,
Java-unrepdeiice 1 TecHas
cBsizaHHoCTD, 108
Wntepdeiicr Hiokos koja
BHECEHIHE U3MeHennii, 95
U BHeceHue uamMeHnenunii, 89
1 00BEKTEl HapaMeTpos, 95
MHHHMH3AIIH pasMepa, 86
obJerdenye moHuManms, 89
onenka B SIG , 96
MOBTOPHOE HCIOIb30BaHKe, 89
HPEUMYIIECTBA YMEHbIICHHS
pasmepa, 89
npuMenenne pekoMenzainm, 90
CKPBITHE N0JApoGHOCTE
peamzanuu, 104
THITHYHLBIE BO3PAXKEHIS TPOTHE
VMeHBIIIeH!A pasmepa, 94
(peiMBOpKH 1 OHHOIHOTEKI
€ JUTHHHBIMH CITHCKAMH
napameTpos, 96
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Wenpasnenne no-6oietpomy, 169
Wexopsmie Bui3osnt, 113

K

Knonst BTOpOro euaa, 74
Knoust koga, 73
u peitrunr aybauposanus, 84
onpenenenue, 73
Kon
ABTOMATH3HPOBAHHOE
TECTHPOBAHNE
U IpeficKkazyemMocTn, 143
3aMeHa TOTb30BATEILCKOTO KOJIA
K0J10M (hpeiiMBOPKOB
n 6ubmmorex, 107
HEIOCTIKUMEII kojt, 163
HOHCK U aHam3, 124
cKpbITHE WK nuTepdeiicn;, 120
CIIOJKHOCTD KAK XapaKTePHCTHKA
KadecTsa, 56
VIYUIIEHHE ¢ TTOMOIIBIO
TecTHpoBaHud, 144
YMEHBIIeHHe pasMepos 6J10KoB, 38
YHTAEMOCTD TIPH Pas3ieleHHN
HA HECKOILKO 6J10K0B, 51
Kon untepdeiicos, 121
KommenTtapun
M 3aKOMMEHTHPOBAaHHBIH KoJ1, 162
Kak JoKyMeHTaimsd, 166
KOJI B KOMMeHTapuax, 163
MunnMu3ars, 160
KommnonenTs! u nakernt, 23
Konrponbuas cymma, 39
KonmnpoBaHue 1 BCTABKA
naberanue, 135
u3 ApyToi Hassl Koja, 80
WJIH CCBLTKA, 42
CITOJKHOCTD CHCTEMBI
Kak npuunma, 138
Koppextupyiomee obcay:xupanie, 28
Kpurepuu otenxu SIG/TUVIT
CBOICTB CHCTEMBI JIIS JIOCTH/KEHIS
VBepeHHOoIT 00CTy KHBAEMOCTH
MPOJIYKTA
1o ayOaMpoBaHuIo Koja, 84

o untepdeiicam 610KOB Koja, 96
0 HE3ABHCHMOCTI
KOMHOHEHTOB, 120

1o obneMy Hasnl kKojia, 139

1o pasMepam OJIOKOB Kojia, 54
10 cOANaHCHPOBAHHOCTH
KOMIOHEHTOB, 128

0 cBA3aHHOCTH MOyteii, 109
10 CJIOKHOCTH GJIOKOB Kojia, 68
110 TeCTHpPOBaHHIO, 157
peliTuHr B Bijie 3831, 35
Xapaktepuctaku, 16, 171

n

JlokanbHele epeMenHbIe, 47

M
Maruueckne koHeTanTtel, 164
Metomnt
HEJAOCTIZKHMBLT Kog, 163
HEHCIIOIL3YEMBIE JIOKAIBHBIC
metosnt, 163
Metosnl, BHeceHHe HaMenennii, 89
Metojpl, pasnenenne, 68
Momuduinpyemoctn, 107
Moaynn
MaKCHMaIbHasi PeKOMeH/I0BaHHAas
JouHa, 42
pacipenne (YHKIHOHATLHBIX
BO3MOKHOCTEL, 44
CIIOJKHOCT, ompe/ienenne, 56
MoayasHocTs, 106
MoayabHBIE TECTBI
jUnit-tectsr, 146
u ayOauposanie, 83
u npasiio Goiickaytos, 157
obuie NpHHIMIILL Hantucanns, 149
OIIEHKA OXBATA JUIs1 OTIpe/Ie/IeHHs
JqoctatouHocTH, 154
omuOKN 1 Heyaavuu, 148
TUITHYHLIE BO3PAKEHIS TIPOTHE
ABTOMATH3AINN TecToR, 155
xapakTtepuctuku, 145

H

Habmoparenu, 44
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Hapyuienus
PH HCHOIB30BaHUN (PeHMBOPKOB
u 6ubmnorex, 96
HPHOPHTETHOCTD, 31
Hepocrarkn 6onbmmnx
knaccos, 77, 101, 104
He3aBHCHMOCTE KOMITOHEHTOR
BaKHOCTE, 112
u aberpakTHas adpuka
Kak mabion npoektuposanns, 117
1 H30JMPOBAHHOE
obeayxusanue, 115
1 HeoOXOUMOCTB TPAHZUTHOTO
Kona, 120
U IIePenyTaHHOCTh
KoMIIoHeHToB, 119
1 IpHMeHeHHe pekoMeranmn, 116
1 pasjie/ieHHe OTBeTCTBeHHOCTH
3a obeayxkusanue, 115
u TecTrposanue, 116
u haktop epemenn, 119
onenka B SIG, 120
npenmymectsa, 112
THIHYHBIE BO3paskeHusa, 119
Heucnoabsyemorii ko, 163
Hevpaua tecta
ornpeenenne, 148
omfKa TecTa U Heyaada Tecta, 148
Heypaun npu rectuposauii, 148
Hevaaun npoekTor 1 paaMep Haabl
Koja, 131
Huakoypoenesnie pexoMmenganny, 169

(o}

O6paboTka HCKITIOUEHHT
M poCT pasmepa Koja, 167
u 4TI Kof, 165
O6paboTka HCKITIOYEHHIH, 3alIHTa
cucreMnl, 167
O6paboTka HCKIIOMEHNTH, POCT
pasmepa koja, 167
OO6CaYKIBAEMOCTE
BIIHSET HA JETIOBYIO CTOPOHY
BOTpoCa, 28

W AMCIHIIINHA TpH pa3paboTtke, 31
1 HE3ABMCHMOCTE OT MPHKJIAIHOI
obmactu, 33
1 HE3ABHCHMOCTE OT SI3LIKA
nporpaMMupoBanus, 32
U HPOU3BOANTENLHOCTD, 50
u peiitunr, 34
H VIVUIIeHHEe IPVTHX
KauecTBEeHHBIX XapakTepHeTHK, 29
HE OLEHUBACTCS OJIHOH U3 JIBYX
anLTePHATHE, 34
onpejenenue, 27
THTTHYHBIE 3abayKaens, 32
yayuiienue, 28
VIIYUILEHHE ¢ TTOMOIIBIO
pexomenaiuii, 30
VIIVUIIEHHE ¢ TEICHHEM
Bpemenn, 173
XapakTepucTuku, 16
O6cyKHBAEMOCTD, YeThIPE BIa, 27
O6bekT mapamerpos, 92
O6BekT nepegaui faHHbix, 92
O6nem Hasnl kKo
IyGaHpoBaHe Kak cJe/ICTBHe
yMmeHbienns, 138
1 00CayKHBAEMOCTD, 131
IIOTHOCTD JedekTos, 133
HpeUMYIIecTBa yMeHbinens, 131
npuMeHeHne pekoMenaim, 134
THITHYHLBIE BO3DAKEHIUS TPOTHE
yMmenbinenus, 136
QYHKIHOHATLHBIEC MEPEI
1o yMeHbIIeHuio, 134
Onepatopul if-then-else, 63
OntuMucTHYHOE TecTHpoBanKe, 149
OcHosHble KIacent, 89
Oxsar
ABTOMATH3AIMA TECTHPOBAHHS
Ipu HU3KOM oxBare, 156
OIleHKa JI0CTaTOUHOCTH TecToB, 154
Oxgar Betpeit, 57
Ornenka NpoN3BOUTEILHOCTH
u pobaenenusii kog, 137
W Hanucanue TecTos, 156
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U COKpaleHie pasMepos Hasbl
kopa, 137
Oumbxu Tecros, 148

n

[epenyTaHHOCTL KOMIOHEHTOB

1 Oarane KOMIIOHeHToR, 127

¥ Tecusie ceasu, 119

¢ TeueHueM BpeMenu, 114
[eperekatomuii nutepdeiic, 94
[TeccumucTuiecKoe
TecTHpoBaHue, 149
[LrotHOCTS ledhekToB, 06heM Hasbl
koma, 133
[TosTOpHOE HCTIONML3OBAHIE

WJTH KOITUPOBaHHe U BCTaBKa, 42

unTepdeiicos 6:10K0B Kojta, 89

1 Tecunle ceazu, 107

KOPOTKUX OJI0KOB Kojia, 42

€ HOMOIIBIO CCBUIOK, 135
[onsaTug, obobuiennble Hazpanus, 21
[IpaBuno GoiickayTos

Gonpine 6asnl koza, 170

rpsisb B Koje, 159

onpeaenenne, 158

MPHUMEHHUTEILHO K MOAH(pUKAINK

Kona, 159
[Ipasnno GOHCKAYTOB 7151 HATTHCAHIIS
yueToro koja, 158
[Tpuxnaausie obnactu, BLIGOP
KOHIENTYaJLHoro ypoens, 125
[Ipunin nepcoHanbHOI
OTBETCTBEHHOCTH

onpenenenne, 103

MPUMEHHTEIBHO K Kiaaccam, 104
[Ipuopurersl, Bei6oOp, 168
[IpoBepka KOHTPOILHOI CYMMBI
HOMEPOB OAHKOBCKHX CUETOB
Ha kpatHocTs 11, 39
[IporpaMmHoe obecnievenne
nis Haykd, 33
[IponaBoguTENBLHOCTE

M KoJuecTso 0J10K0B Koja, 50

1 o6GeyKHBaeMocTs, 50

[TpodumakTuueckoe
obcnykusane, 28
ITpoduns kauectsa, 32, 35
[Tyt Bemonnenus, 57

P

Pazpenenue Gonpimnx cucreM, 136
Pagnenenne aamau
onpeertenne, 101
pasjenenue Kaaccos, 103
TUITHYHBIE Bo3paskentst, 107
Pazpnenenue kraccos, 103
Paamep Hasnl koga
W apxuTekTypa matdopmor, 138
U HeyIa4qu npoekTos, 131
u peiitunr SIG, 139
H CTIOKHOCTD cucTeMsl, 138
H A3BIK TporpaMMupoBanns, 137
HPENATCTBOBAHNE TECHBIX CBA3CT
yMeHbleHuo, 139
TEXHHYECKIE MEPDI
o yMeHblienuo, 134
Pagmep 6i0k0B KOA
B PeaLHBIX cHeTeMax, 51
W Ha/Iekaniee
dopmaTupoBanne, 51
U TeCTHPYeMOCTL, 41
KOJIUECTBO OJI0KOB KOJa
1 IPOU3BOANTENLHOCTD, 50
MHHUMU3aIms, 38
OTCYTCTBUE 3AMETHBIX
IPEeUMyIecTs, 53
onenka B SIG, 54
HPEUMYIIecTBA MUHHMHU3aIm, 41
npu gobapneHHN B GJIOK HOBBIX
QYHKIHOHATLHBIX
BO3MOKHOCTElT, 44
HpUMeHeHne pekoMenainm, 42
HPH HATTHCAHIH HOBOTO BII0KA
Koja, 42
pedaKTOPHHT 715 IPHBE/ICHHS KoJa
B COOTBETCTBHE ¢ peKoMeHjaleil, 45
CIIOMKHOCTH TTPH pasfieneHu, 52
THITHYHBIEC BO3PAKEHIS TTPOTHE
KOPOTKHX OJI0KOB Kojia, 50
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yopolieHHe ananmnasa, 41
VIIPOIEHHE TIOBTOPHOTO
HCTIONL30BaHIS, 42
UHTAEMOCTD TTPH PasjieIe i
Ha HeCKOIbKO 6I0K0B Kojia, 51
PazpaboTka uepea TecTHPOBAHIE
(TDD), 145
Pacnonzanue npoekra, 134
Peanuzarqus, nogpobuocru, 104
PerpeccuBHOE TeCTHPOBAHNE,
XapakTtepucTuku, 145
Perpeccus, 75, 124, 144
Perpeccus 1 aBTOMaTHYECKOE
TecTHpoBaHue, 144
PesepeHoe KOMHpOBaHHe
u gybaupoBanue Koja, 82
PexoMeHaan 11 KOMIIOHEHTOR TN
peKOMeHIAINH 1715 OI0KOB Koja, 169
Pexomenpanun a1s Mmoayieit
U PEKOMEH/AITHN
JUTSE KOMIIOHEHTOB, 169
onpezenenne, 98
PexkoMeHaIuu mo yuayaieHno
KauecTea, CHCTeMHbIe cBolicTea, 16
PexkoMeHaIIN 0 YIVUIIEHHIO
00CIVKUBACMOCTH
JUCIUILINHA TPH npuMeHenny, 169
HH3KOYPOBHEBLBIE
H BBICOKOYpOBHEBLIe, 169
063o0p, 36
NpUMeHeHHe Ha TpakTike, 168
npuHimne, 30
npoctota, 30
npoduian Kadectsa, 32
Peopranuzaiyis kojia
JUISE VIIVILTEHIS
obcayskusaemoctn, 158
JUISL YMeHBIIeHHS pa3Mepa 6asnl
Kona, 134
3AMEHA METOI0B METOIAMH
obnexTa, 93
3aMeHa MeToI0B o0beKTaMi, 47
u nnTepdeiics 610k0B Koja, 95
U CJIOJKHOCTE, 68

MeToJ ua3Biaeuenusd, 45, 77
METOJI U3BJIeUeHIs cynepKaacea, 77
IPeA0CTABJICHHE TAPAMETPOR
B BHJIE 00BeKTa, 89
Pyunoe TecTHpoBanne
1 aBTOMATHIECKOE
TecTupoBanue, 155
H MOJIVJILHOE TecTHpoBaHie, 142
orpannvenus, 142

C

CaMocTOATeNbHO HAYTHBIINECS
HpOrpaMMHUpPOBaTh, 16
Caerioe Tectuposaune, 149
CesasannocTs MOy T, 98
Cea3anHOCTL MOJAYIEH
JOCTYITHOCTb HOBBIM
paspabotunkam, 103
3aMeHa M0JL30BATEILCKOTO KOJIa
KO/IoM OUOIHOTEK
u (ppeiimeopkos, 107
u Java-unrepdeiicor, 108
1 CBSA3aHHOCTL KOMITOHEHTOB, 112
u cayxkeOHbie Kaacest, 108
u texuonorus loC, 109
nepemerntenie no Hase komaa, 103
MOBTOpHOE Henoab3opanue, 107
npuMeHenune pekoMenanmy, 103
paboTa ¢ H30JIHPOBAHHBIME
qacTAMH Koja, 102
pasjiesieHHe KIaccoB
1o 3agadam, 103
CKPBITHE MOPoGHOCTEH
peamizaryn 3a untepdeiicamu, 104
THITHYHBIEC BO3PAKEHIS TPOTHE
paszaenenus sajgayu, 107
yeranoeka peiitunra, 109
Cucremusle cgoiicTea, 16
Ckpoznnie TecTor, 145
CxporToii ko, 121
Crabas ceazannocts, 102
Crabast cBA3aHHOCTD
u Java-unrepdeiicor, 108
1 NOBTOPHOE Hentonnzoeanue, 107
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koMmoHenTos, 112, 117
Mojyneit, 98, 102, 107, 145
npenmynectsa, 102
CloKHOCTD
3aCTaBAIONAst 1yOIHPOBATD
ko, 138
KaK XapakTepHeTHKa KauecTsa, 68
CroxkHoCTh MOAY e
BJIOKEHHOCTE YCJIOBHIT, 65
BHeCeHHe HaMeHenuil, 62
B CIOJKHBIX TIPHKTA/IHDIX
obnactax, 67
MHHHMH3aIMs, 56
otenka g S1G, 68
NpelMyLIecTBa yiponienus, 62
NpHMeHeHHe pekoMenaatui, 63
pasjiesienne MeTo/ios, 68
TecTHpoBaHue, 62
THITHYHBIE BO3PAKEHH TPOTHB
yrpoutenus, 67
HENnovKH yeaoenii, 63
CroskuocTs o MakkeiiGy
KpPHTepuH
SIG/TUViT-peiitunra, 68
onpenenenne, 58
Cray:xba MOHUTOPHHTA PUCKOB
nporpaMmuoro obecreuens, 18
CusArueHue 3apucnmocteit, 119
Cormnamrenns, 52, 146, 164, 167
Crnucku mapamMetpos, 96
Cpoxku paspaboTK, HE3aBHCHMOCTD
koMonentos, 119
CeBLIKH /17151 TOBTOPHOTO
ncnonssosanmsd, 135
Crangapruzaris GpyHKIMOHATLHLIX
BoaMOkHOCTERT, 135
Cabpurosanubiii o6bext, 152

T
Temuoe Tectiposanue, 149
Tecnas cBasb
MeRIy Kiraccamu, 102
onpeenenne, 101, 102
Tecunie cBsA3n
u obenykuBaeMocTs, 102

H CJIOKHOCTD VAAIeHNs TyOIHKATOB
Koja, 75
Kiaccos, 101
TecHbIe CBSA3H KOMIIOHEHTOB
H MojyJeit, 112
Tectupyemocts
u otieHka B SIG, 157
u pasmep OJI0KOB Kojia, 41
TectoBrle 3armymky, 151
TecTr
1 3aBHCHMOCTD KOMIIOHEHTOB, 116
H OTIACHOCTDL OTKJIA/[LIBAHHSA
TecTHpoBanus, 143
1 CIOKHOCTE OJI0KOB Kota, 63
omuOKN U Heyauu, 148
TexHOI0THS HHBEPCHU YIIPABICHHSA
(1oC), 109
Touxu BeTBICHNA
orpannienune, 56
onpejpenenue, 57
Tpanautnsiii kox, 114
TpaHauTHBII KO/ U 3aBUCHMOCTD
koMmonentos, 120

y

Vayumatonee obeny:kusanie, 28
Yenosus, nenoukn, 63

e»]
Dabpukywonime dpeiimeopkn, 153
(DopmaTtHpoBanie 1 PeKOMeHAIN,
Kacawolascs pasMepa 610ka kofa, 51
DpeiimBopkn
JI7Is1 3AMEHBI T10JIb30BaTe/ILCKOTO
Koza, 107
JUI YMEHBIIEHUS paaMepoB 0a3nl
koja, 135
¢ JUTHHHBIMH CITHCKAMHU
napaMeTpos, 96
DyHKIMOHATBHOCTE
u pa3mep Oasnl Koja, 134
U paciipenue 6JI0KOB Koja, 44
pacnpejienenue
1O KOMITOHeHTaM, 125
crangaprusaius, 135
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X

XapakrepucTHKH
obemykusaemoct, 16, 172

L

[lenouku yeaosuii, 63
Iukn for, 40
[uknoMaTHyecKas cI0KHOCTE, 58

y

Yenoseko-roin;, 140
Yenosexo-mecannt, 140
YucTwrit Ko
W JUTHHHBLE ieHTHgukaTopsl, 163
M 3aKOMMEHTHPOBAaHHBIH Koj1, 162

1 Maruieckue KoHcTanTeol, 164

1 HEHCONL3YyeMblil ko, 163

1 HeyaauHble KoMMeHTapuu, 160

1 06paboTka nekmouennii, 165

u npasiio Goiickaytos, 158

H ypoBeHb 010K0B kojia, 159

npuMeHenne pekoMenanny, 159
Yuerslii Koj Ha ypoBHE HJI0KOB
koja, 159

q

Sabik Gasbl Koja U pasmep Hasbl
Koja, 137

SA3bIk nporpaMMupoBanus

Kak hakTop obeayxkusaeMocTtu, 32
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