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06 aBTOpE

Cepreii TemisKoB 3aHUMaeTcs pPaspaboTKOil TPOrpaMMHOTO obeciiedeH s 6oJiee 1ecaTH
JIeT. 3a 9TO BPeMsI OH IIPOIIEJ IIyTh OT MJIA/IIIEro pa3paboTYNKa BCTPOCHHBIX CUCTEM 10
ApXUTEKTOPA OIHON U3 BEYINX ayTCOPCUHTOBBIX KOMITAaHWI EBPOIIBI, @ TOTOM Tiepe-
Gpauicsa B moapaszesenue paspaborku (DevDiv) komnanun Microsoft.

Cepreii — aBTOP IOBOJIBHO TIOMYJISIPHOTO B PyHeTe 671013, MOCBSIIIEHHOTO TPOrPaMMUPO-
BaHuIo, — Programming Stuff!, B koTopoMm o1y6IMKOBaHO HECKOJIBKO COTEH CTaTel caMoit
pasnoii tematuku. C 2011 roga Cepreii 6611 obnagarenem Tutyna Microsoft C# MVP,
KOTOPOI'0 OH JIMIIKJICA Ipu repexoze B Microsoft B korie 2014 roza.

OCHOBHOII HHTEPEC aBTOPA JIEKUT B 00JIACTU TPOEKTUPOBAHUSI CUCTEM, TIPATMATIHIHOTO
HCII0JIb30BAHUS IPUHIIMITOB U MATTEPHOB IIPOEKTUPOBAHIIS, & TAKIKE COBMEIEHUsT 00b-
€KTHO-OPUEHTHPOBAHHOTO U (DYHKIIMOHAIBHOTO TPOTPAMMUPOBAHUSL.

Casi3atbest ¢ CepreeM MOYKHO 110 9JIeKTpoHHON T1ouTe Sergey.Teplyakov@gmail.com.

! SergeyTeplyakov.blogspot.ru.



Komy agpecoBaHa
3Ta KHUra

Kuura npegrasnadeta mpoheccuoHagIbHbIM pa3paboTunKaM, KOTOPBIM HHTEPECHBI BO-
MPOCHI TPOeKTUPOBaHus. HaubombIyo M0/Ib3y KHUTA IPUHECET TPOTPAMMUCTAM,
Y KOTOPBIX 3a II€YaMH HECKOJIBKO JIET OTbITa PaboThI ¢ si3bikoM C#, 6a30BbIe 3HAHIST 00
06BEKTHO-OPUEHTUPOBAHHOM TIPOTPAMMHUPOBAHUH U O MATTEPHAX POEKTUPOBAHMSL.

MeHee ONBITHBIM paspa60Tq1/IKaM s OBbI TIOCOBETOBAJI IIPpOYUTAThb 3Ty KHUTY ABa’X/Ibl:
ceituac u yepe3 HECKOJIbKO JIET, KOTr'/Zla B3TJIA/L Ha pa3pa60TI<y N3MEHUTCA 110 BJIUAHHUEM
HOBOT'O OIIBITA. Hpouecc ITO3HAHUA B IIEJIOM U U3y4Y€HNE BOIIPOCOB IMPOEKTUPOBAHUA
B YaCTHOCTHU ABJIAETCA NTEPATUBHDBIM. HpaKTI/I'-IeCKI/Ifl OIIBIT X HAOUTBIE NIMIIKK IT03BO-
JIAIOT ITIOCMOTPETD Ha TaKME «TEOPETUYECKUE» 1, Ka3aJI0OCh 6bI, MaJIOMHTEPECHBIC BOIIPO-
CblI, KaK ITaTTEPHBDI, C COBEPIIEHHO WHOM TOUKU 3peHu:d.

OnbiTHBIM pa3paboTunkaM KHUTA Oy/IeT TT0JIe3Ha B KaueCTBe CPeICTBA 0000IEeHNs 3Ha-
auit. Kmaccndeckne maTTepHbl 371eCh PACCMATPUBAIOTCS CO BCEX BO3MOJKHBIX TOUYEK
3PEHUsI, TaK YTO, BIIOJHE BOSMOKHO, aBTOPY YAI0Ch MOKA3aTh UX C TEX CTOPOH, 0 KOTO-
PBIX BbI He 3a/[yMbIBAJIUC.

B kauectse 11es1eB0ii miaTdopmer ucnoabsyiorcs NET Framework u sssik C#. Hactb
MaTepHaJioB JJOBOJILHO CUJIbHO 3aBsi3aHa Ha 0COOEHHOCTH IIaT(OPMBI U SI3bIKA TPOTPaM-
MupoBanus. Eci BalmiM OCHOBHBIM SI3BIKOM TTPOTPaMMUPOBaHUs siBysieTcst C++ nin
Java, To krura Bce paBHo Gy/IeT MoJIe3Ha, MOCKOJIBKY CYIIECTBEHHAS €€ YaCTh MTOCBSIIIe-
Ha BOIIPOCAM TIPOEKTUPOBAHUSL, €100 3aBUCSIIIUM OT SI3bIKA TPOTrPAMMHUPOBAHISL.



KaK 4yntaTtb 3Ty KHUTY

ﬂaHHaH KHHUTa He ABJIACTCA y‘-Ie6HI/IKOM, KOTOprﬁ IpearioJjaraeT 4€TKyo 1mocjaea0oBa-
TeJIbHOCTH UyTeHUsI. Bee riaBbl o MaTTepHaX MIPOEKTUPOBAHUA ABJIAIOTCA aBTOHOMHbBIMU,
X MOXHO YUTAaTb HE3aBHUCUMO JIPYT OT JipyTra. [locnmennss yacTh KHUTH ITOCBSIIEHA
IIpUHIUIIAM IIPOEKTUPOBaHMA U HESHAYNUTEJIBHO IIEPECEKAECTCA C /IPYITMMHU €€ YaCTSAMMU.

Kra MoskeT OBITH UCTTOTB30BAHA B KAUECTBE CIPABOYHIKA JIJIST YIIYOIeHUsT 3HAHUT
00 oTpe/IeTIeHHOM TTPUHITATIE UK TIaTTepHeE. S GBI Bee Je COBETOBAM BHAYAJE TPOYNTATH
KHUTY OT Ha4aJIa 1o KOH1Ia, 4TOObI chopMUPOBATH 0O1IIee MTPEe/ICTABIEHIE M OCBEKUTh
3HAHUS B 00JIACTH TPOEKTHUPOBAHU. DTO MO3BOJIHUT BO3BPATUTHCS K KOHKPETHOM TITaBe
MO3Ke, KOT/Ia CTAHET OYEBUIHON HEOOXOAUMOCTD YIIYOJIEHHBIX 3HAHWH 0 KOHKPETHO-
My HaTTEepHY J1Jist H0Jiee YCIENHOTO ero MPUMEHEHUS Ha TPaKTHUKE.



OT13bIBbI

Hwu onna kaura He siBisieTcst PII[eaJIbHOfI, n 9Ta, 110 BCel BUIMMOCTH, HE CTaHET NCKJIIO-
yenneM. B kaure MOTYT OBITDH HETOYHOCTH, KOTOPbIE TPOITYCTUJIN A 1 KOMaH/la PelaKTO-
POB. A Moxer 6bITb, qyTeHue OHpeILGJIeHHOfI TJIaBbI BBISOBET y BaC OIIPE/ICJICHHbIE MBICJIN,
KOTOPbIMU Bbl 3aXOTHUTE ITOJAEJINTHCA C aBTOPOM ATOU KHUTH.

JIpyrumu cIoBaMu, ecJiv BaM 4TO-TO MTOHPABUJIOCH, He TTOHPABUJIOCH UJIU BAaC MPOCTO
3aMHTEPECOBA ONPENETEHHBII aCTIeKT MPOEKTUPOBAHUS, MUTITUTE 06 ITOM Ha a/ipec
aJIeKTPOHHOI TT0uTHI Sergey. Teplyakov@gmail.com.



bnarogapHocTu

Hanucanve KHUTH — 9TO CJIOKHBIN U TPYAOEMKHI MPOTIEcc, KOTOPBIA OTHSJ Y MEHs,
a 3HAUUT U y MOl ceMbH, GOJIbIIOE KOJIMIECTBO BpeMeHH 1 CUJL. S He 3Halo, 4TO OB
st estant 6e3 cBouX JIoOUMbIX jieBouek — cynpyru IO u goukn Axxenuku. Bes HuX
Y MEHsI IPOCTO He ObLI0 Obl JKeJIaHUs CTAHOBUTHCS JIyUllle ¥ 3aHUMAThCS TOA00HBIMU
BeraMu. X0Uercs cKasaTh cacubo POAUTENIM U OpaTy, KOTOPbIE BCEra BEPIIU B MEHS
U TIOJI/IEP>KUBAJIN.

VY MeHa HUKOra He GBLIO JKUBOTO MEHTOPA, HO OBLINU JIOAU, KOTOPbIE OKA3a/I1 BIUSHUE
Ha (popMUpOBaHUE MOUX B3IJIS0B B 001acTu npoekTupoBanns. OHu He 3HAIOT O MOEM
CYIIECTBOBAaHUM, HO 6e3 HUX 51 ObI CTaJI COBCEM APYTUM crienuanncToM. 1o paau Byu
u beprpan Meiiep, Kent bex u Maptun @ayep, Kpar Jlapman u Dpuk JBamc, 0y u, KO-
HeuHo ke, «Oanja yerbipex» — Ipux Famma, Puuapy Xenm, Panbd dxoncon u Ixxon
Bamccunec.

3a 1sTh JIeT B KueBCKOM oduce KoMianun «J/Iiokcodr» st HO3HAKOMUJICS C OTPOMHBIM
KOJIMYECTBOM MHTEPECHEHITNX CIEIATUCTOB. MBI 06CY K/IaIN BOTIPOCHI TIPOCKTHPOBA-
HUs, CHOPUJIK 00 0COOEHHOCTIX 0OBEKTHO-OPUEHTUPOBAHHOIO ¥ (DYHKIIMOHAILHOTO
MPOTPAMMUPOBAHNST, TOKA3BIBAHN TIPEBOCXO/ICTBO OIHOTO SI3BIKA HAJ APYTIM, & HHOT/IA
06Cy R IaI HAyYHbIE TIOAXO/BI K Harbosee 3 heKTUBHOMY OCTY/KEHUIO MAaHHOH Kalliy.
Tyt He OGyner uMeH, Bbl Yk u3BuHuTe. [IPOCTO 3HAliTE, YTO 51 IOKA He BCTpevas HoJiee
CHJIBHOTO M MHTEPECHOTO KOJIIEKTHBA!

Oco0y10 6J1ar0JAPHOCTD XOUETCST BBIPA3UTh KOMAaH/IE PEIIEH3EHTOB, Ubst KOHCTPYKTHBHAS
KPHUTHKA TIOMOTJIA c/ieTaTh KHUTY ayuire. 1o Cepreit Y cok, Jlema /laBuany, Bsauecias
Usanos, Cama Ilep, Kens Yenypubrx, Canra bepesoscknii, Canra I'purierko u Muina
Bapa6ari. Pebsita, orpomuoe criacu6o!



OT u3patenbCrBa

Barm 3amevanust, Ipe/TosKeH s 1 BOIIPOCHI OTIIPABJISTITE 110 aIpecy 3JIeKTPOHHOMN M04-
ThI Sivchenko@minsk.piter.com (u3narensctBo «IluTeps», KOMIBIOTEPHAS PEAAKITNS ).

Mpbr 6yzieM pajibl y3HaTh Ballie MHEHHE!

Ha caiire usgaresnbcrsa http://www.piter.com BBl Haiizere OAPOGHYO HH(MOPMAIIUIO
0 HAIMX KHHUTaX.



[peaucnoBue

GoF-natTepHbl Ha nnatgopme .NET

¥ Hainei HHIyCTPUH €CTh O/[HA MHTEPECHAsT YepPTa: KOTJIa MOSBJIAETCST HOBBI MHCTPYMEHT
WJIU TEXHOJIOTUS, YACTO UMK HACTOJIBKO YBJIEKAIOTCS, YTO HAYUHAIOT 3a0bIBATH TIPO CTa-
pbie IIpoBepeHHble Belin. Bo3MOKHO, 9TO CBA3aHO ¢ JKeJIaHueM HallTh B KOHIE KOHIOB
cepeOpsTHYIO MyJI0 U HAEXKION Ha TO, 4TO GJIarofapsi HOBUHKE XOPOIIask CHCTEMa PO-
IUTCst cama co0oii, a He Kak 0ObIuHO — GJiarojapst 3aTpaueHHbIM YCUIUSAM U OTIBITY
KOMaH/[bl Pa3pabOTUNKOB.

Korza B Hauasie 1990-x Ha apene pa3apabOTKU IIPOrPaMMHOTO 0OeCIIeYeHUs IOSBUINCH
MaTTEPHBI IPOCKTUPOBAHWA, MHOTHE CTAa/I MEUTATh O TOM, UTO C MX ITOMOIIBIO /JaKe
6usHec-110sb30BaTen 1 1 C-IIPOrpaMMICTBI CMOTYT COOMPATD MPUJIOKEHNE 3 TOTOBBIX
<«KHUPIINYUKOB». IIOBOJH)HO CKOPO CTaJIO ITOHATHO, YTO IIJIaHbI 6I)IJII/I yepecuyp OnTUuMMn-
CTUYHbIMU, N pa3pa6OT‘-H/IKI/I HadaJsnm NCKaTb JIPYyTHUE TTOAXO/BbI. Tak nosBUIOCH «IIpO-
rpaMMUpOBaHHE Yyepe3 KOHMUryparnios, IiaMeHHo Bociieroe XaHToM 1 ToMacoM B ux
«IIporpammucTe-miparmaTikes .

3arem nosisusck [0C- wim DI-konTeitnepst (IoC — Inversion of Control (nHBepCHSt
yupasienus), DI — Dependency Injection (BHeApeHHe 3aBUCUMOCTH)) U HAYAJICS
HOBBIIT 3TAIl CO3/[aHMsI CJIabOCBI3aHHBIX TIPUIOKEHI. Y MHOTHX BO3HUKJIA TPUBBIUKA
BbIIeJIATh nHTEPGhENCh? He 3a/lyMbIBAsiCh, & KOJMYECTBO 3aBUCUMOCTEN Y KJacca

' Xawm 3. TIporpammuct-tiparmatuk. [TyTe ot mogiMacrepbst k mactepy // 9. Xanr, /I. Tomac. —
CII6.: ITurep, 2007. — 288 c.

2 Peub uer 06 nnTepdeiicax B TAKUX s3bIKax IporpaMMupoBanus, kak C# uau Java.
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Havaso mepeBaanBath 3a 5—6. B pesybprate pazbuparbes B MPUIOKEHIH CTATIO €TIe
CJI03KHEe, TOCKOJbKY TTPSMbIE CBSA3U MEXK/IY KJAcCaMU HAUaJIM 3aMEHSATHCS KOCBEH-

HbIMMU.

ITouck upeasbHOro0 MHCTPYMEHTA, A3bIKA, IPUHIUIIA I METOL0JOTUH Pa3paboT-
K1 — 970 ¢BsaTOit I'paasb B pazpadorke ITO. Bee X0TAT HaliTh HeabHbII HHCTPYMEHT,
MTO3BOJISTIONIUI CITPABUTHCS CO CJIOKHOCTHIO COBPEMEHHBIX CCTEM U HABECTH TIOPSIIOK
B TOM Xaoce, KOTOPbIil TBOPUTCS B MUpe IIporpaMmMupoBanust. Ho, MoskeT ObITb, BMECTO
TOT0, YTOOBI KasK[bIi Pa3 XBaTaThCsI 32 UTO-TO HOBOE KaK 3a CIIaCHTEIbHY0 COTOMUHKY,
CTOUT ITOHSITD, YTO 32 ATOUN COJIOMUHKOM CKPBITO? Beb eciiv IpucMoTpeThCsI, TO HOBBII
MHCTPYMEHT OYEHb 4aCTO OKa3bIBAETC JIUIIb HOBOU 0OEPTKOI, B KOTOPYIO 3aBEPHYTHI
cTapble ujeu.

OTHowWeHMe K NaTTepHaM NPOEKTUPOBaHUA

BoubimaetBo paspaborynkos IO CKIOHSIOTCS K MBICJIM, YTO IATTEPHBI IPOEKTUPO-
BaHUsI — Belllb UHTEPECHAs, HO /1aJieKo He Bcerja noje3nas. [Touemy Tak BbINLIO?
Korma Mot010ii pazpaboTurK CTATKUBAETCS ¢ HOBBIM MHCTPYMEHTOM, OH M30 BCEX
CUJI CTapaeTcst BOCIOIb30BATHCS UM IO MAKCUMYyMY. B pesysibraTe WHCTPYMEHT TIPO-
XOJIUT OTIpejleJIeHHble CTAJINU PA3BUTUS, KOTOPbBIE JIJISI TATTEPHOB TTPOEKTUPOBAHUS
BBITJISIIAT TaK.

1. ¥Yx b1, yx ThI, yX ThI! S y3HamM, uyTo Takoe natrepubt! Knacce! Korma u rie st cmory umn
BOCIIOJIb30BATHCS ?

2. Yx o1l d orpedarTopuii! cTaphiil KO 1 BMECTO JECSTH CTPOK KOJIA BOCIIOJIH30BAJICS
cemblo matTepHamu! Bot kax 3710poBo!

3. ¥x 1ol Hy, marrepusl — aTo KjaccHas HITYKa, HO 4epes lapy MecsleB c/leJIaHHbIi
MHOI1 pe(haKTOPUHT He KaXKeTCd TAKUM YK M0JIe3HbIM. UTO-TO g 1 caM HayaJl Iy TaTb-
Cs1 CO BCEMU ITUMU abCTPaKTHBIMU (hacafupOBaHHBIMU JIEKOPATOPAMHU, 3aBEPHY ThI-
MM B CHHIJITOH.

4. TlaTTepHBI — 3TO XOPOIIO, HO HY;KHO OTTAJIKWBATHCS HE OT HUX, a OT PEIlacMOi 3a-
JIau¥ U, yoKe UCXO/IS U3 TIPOOJIEMBb, BBIGHPATH TOAXOISAIINE perenst. [larTepHbr — xo-
poIIio, HO CBOS roJioBa Jyyiie!

Peub uer o pedakTOpuHTe KOMa — U3MEHEHUN CTPYKTYPBI IPOrPaMMbl 6€3 U3MEHEHUST ee
nosenenus. [logpobuee 06 aTrom MoxkHO nounTaTh B Cetu win B kuure Mapruna Daysiepa
«Pedaxropunr. Y mydmnienne cymnecTByIONero Koaas.



OTHOWeHME K narrepHam npoeKTnpoBaHnA

EcTb paspaboTanku, KOTOPBIE YCIENTHO MPOIILTN BCe YETHIPE CTANU U JOCTUTIIH <TTPO-
CBeTJIEHUsI», HaOUBas MIUIIKU B PA3HBIX MPOEKTaX U Ha cebe OIeHUBast TOCIEACTBUS
WCTIOTb30BAHMS T€X WJIM MHBIX TaTTepHOB. Ho Beb ecTh 1 Te, KTO MPUIIes Ha MTPOEeKT,
B KOTOPOM I1apCTBOBaJIa BTOPasi CTa/INs NCITOIb30BAHNS MATTEPHOB, U YBU/IEJI PEIICHU
IIPOCTBHIX 33/1a4 HEBEPOSITHO M30IIPEHHBIM CITOCOOOM.

Kakum Oyzer Ballle OTHOIIEHME K IIATTePHAM IIPU BUe KJIacCOB Bpojie Abstract-
SingletonProxyFactoryBean'u npuioxkennii «Hello, World», rakux kax B jinc-

tudre [1.1?

JNuctunr N.1. YpeamepHoe ncnonb3oBaHne NaTTepHOB NPOEKTUPOBAHUA

public class HelloWorld

{
public static void Main(String[] args)

{
MessageBody mb = new MessageBody():

mb.Configure("Hello World!");

AbstractStrategyFactory asf = DefaultFactory.Instance;
MessageStrategy strategy = asf.CreateStrategy(mb);
mb.Send(strategy);

[ToanuBaer MacJa B OrOHb Hallle YePecuyp HAUBHOE OTHOILEHE K aTTePHAM IIPOEK-
TUPOBAHU, KOTOPOe oTndHO onucasn /[xonrya Kepuescku B cBoeii kuure «Pedak-
TOPUHT ¢ MCIIOJAb30BaHUEM Mal0I0HOB>: <K coxcanrenuio, kozda npozpammucmol
CMOMPAM 1A eOUHCMEEHHYIO QUAZDAMMY, CONPOBONHCOATOULYIO KANCOLLTL WAONON 8 KHl2e
Design Patterns?, omu uacmo npuxo0sm x 61600y, 4mo npusedenias Oudazpamma u ecim
cnocob peanusavuu waorona. Onu 6vL 20pa3do yuue pasodpariucs 6 CUMyauull, eciu
6L BHUMAMENBHO NPOUUMATLU CAMOE UHMEPECHOe — NpuMeuanue K peaiusavui. Muozue

! TIpumep Kona B3sT u3 06CyK/A€HUsI ATTEPHOB poekTrpoBanus Ha shashdot: http://deve-
lopers.slashdot.org/comments.pl?sid=33602&cid=3636102.

2 Peub uzer o caMoii 3HAMEHUTOI KHUTE 110 TTaTTepHaM NPOeKTHpoBaHust «IIpuemMbl 06bEKTHO-
OPUEHTUPOBAHHOTO MTPOEKTUPOBaHsL. [IaTTepHBI MPOEKTUPOBAHSI>, HATTHCAHHOM «GaHI0N
yeTpipex» — IpuxoM [ammoii, Puuaprom Xeamowm, Panbdom /xxonconom u zxkonom Bome-

CHU/1ECOM.
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npozpammucmoL 6epym 6 pyxu knuzy Design Patterns, scmampusaiomes 6 cmpyxmypuyio
ouazpammy wabrona u navunaom xoouposamo. loyuennoiii K00 6 mounocmu ompa-
acaem duazpammy, a ne pearusayuio wabiona, Haubonee NoJHO cOOMBEMCMEYULYIO
peutaemotl sadaues.

BosbIuHCTBO 9KCTIepToB B 06aact paspaborku [1O CKIOHSIOTCS K MBICJIH, 4TO TJIABHbIE
MHCTPYMEHTBI pa3zpaboTurKa — €ro roJioBa U cOOCTBEHHDIH OmbIT. ECJIM B yMHOI KHUTE
HApWCOBAaHA AWATPAMMa KJIacCOB, 9TO He 3HAUUT, UTO HYKHO GpocaTh Bee U mpoboBaTh
MPUCTPOUTH €€ B CBOW MPOeKT. YTOOBI HCTIONB30BATh MATTEPH MPOCKTUPOBAHUS TI0
MaKCUMYMY, HY’KHO BHUKHYTb B €T0 CyTh, IIOHSITh, KAKY10 TIPOOJIEMY OH [TPU3BAH PEIIUTD
U KakM 06pa3oM oH 370 fesaet. [ToHManTie 1esieif maTTepHa i KOHTEKCTA €T0 CTIOb-
30BaHU II03BOJIUT BAPbUPOBATH PeAM3AIUIO [IATTEPHA U JIyYllle alallTUPOBATD €ro MO/|
CBOU HY>K/IbL.

®pelMBOpPKMU NATTEPHOB

Onucannple YeTbIpe CTa MU U3y4eHUs NaTTEPHOB XapaKTePHbI J1JIs MOJIOJIBIX Cllelra-
JIICTOB, HO HE MEHbIINE TIPOOIEMBI JK/IyT KOMAH/LY, €CJIH O TIATTePHAX BHE3AITHO Y3HAET
ee aBTOPUTETHBIN wieH'. UTo eaeT OMbITHBIH CIIEIMANCT, KOT/[a 3HAKOMUTCS C HOBBI-
MU TTPUHITATIAME TTPOEKTHpoBanusa? [IpaBiIbHO, OH cTapaeTcst UX 0606IIUTD U TTo/1e-
JIUTHCST HOBBIM OTIBITOM C OCTaJbHBIMK GoliTiamMu. B pesysibrare mosBaisiores 6ubinore-
KW, W (DPEeMBOPKH, TTATTEPHOB TIPOEKTUPOBAHNUS.

$1 He roBOPIO, YTO 3TO aGCOTIOTHO HEBEPHAS U/esl, HO B GOJIBITIMHCTBE CAYYACB TAKOM
MO/IXO/T TPOTUBOPEUUT CAMOMY TIOHATHUIO MATTEPHOB NpoeKTUpoBanus. EcTb penkue
HCKJIIOUeHUs], Takue Kak oubanoreka Loki’> AHapest AneKkcaHapecKy, KOTopast Tpej-
cTaBJsieT co6oit Habop 6a30BBIX PEIICHWI IS YIIPOIICHUST PEaTu3aiui OCHOBHBIX
MATTEPHOB MPOEKTUPOBAHUS B KOHKPETHOM 5i3biKe TporpammupoBanusi. Ho yaie Bce-
O BBITO/Ia OT TIOBTOPHOTO UCITOJIb30BAHUSI TAKUX OMOIMOTEK OyIeT OUeHb MaJia, Kaue-
CTBO TIOCTEAHUX GY/IET HEBBICOKUM, & PEIICHUS, TIOJNYICHHbIE HA X OCHOBE, OKasKY TCSI
YPEe3MEPHO CJIOKHBIMU.

/la, cerosins Takas cuTyanus MOKeT ITOKa3aThCs MAJIOBEPOSTHON, HO OHA BO3MOsKHA. MHOTHe
Marepble rypy HaOWJIM MIMIIKY, KOT/A Pellaiy IPpaKTHYeCKHe 3aauk, He 0COOEHHO 3a/lyMbl-
Basich 0 Teopun. Vl ecsiv Takoii aBTOPUTET PEIIUT BOCIIOJIb30BATHCS TTATTEPHAMHE, TO JKIUTE UX
BO BCex OyyLINX IPOEKTaX.

2 Auexcandpecky A. CopemenHoe npoektuposanue va C++. — M.: Busbsimc, 2004. — 336 c.
bubanorexy loki moskHo Halitn 31ech: loki-lib.sourceforge.net.



ﬂﬂﬂ Yero HyXHa elle oAHa KH1ra o natrepHax

[MOKOCTb VS. KOHKPETHOCTb

VY GOJIbIIMHCTBA TTATTEPHOB MPOEKTUPOBAHUS €CTh KAaHOHIUECKAsT Peain3alls, a eCTh
VIIPOIIEHHbIE/ yCIOKHEeHHBIe Bapuaiun. Kak Bbl, HaBepHOE, 3HaeTe, y THOKOCTH €CTh
CBOSI LIeHa, KOTOPast MOKeT ObITh OIIPaBAAHHA B OLHOM CJIydae 1 He MIMETh CMbICJIA B IPY-
roM. XOTs ITPY OMTUCAHUH TATTEPHOB IIPOEKTUPOBAHUS JIACTCS KOHTEKCT, B KOTOPOM €T0
npuMeHenne Oyzer Hanbosiee aKTYaIbHbIM, JIKIITh PaspaboTIK KOHKPETHOTO TIPHIIOIKe-
HUSI MOKET CKA3aTh, TAE IPOXOUT TPaHb MEXKILY CI0AKHOCTbIO U THOKOCTBIO, OAXOISIIAST
NI KOHKPETHOTO CITyJast.

BosbmumHCTBO TATTEPHOB MTPOEKTUPOBAHUS TTPEIHA3ZHAUEHBI JIJIST TIOJYUYEeHUsT PACITU-
PSIEMOCTH CHCTEMBI B OIIpe/ieJIeHHO# TrockocTu. [IpruueM aTa mIocKocTh MOKET GbITh
MOJIE3HON JIJIsT OJTHOTO HMPIJIOKEHUS U BpefHOoH — s apyroro. Hammane nepapxun
HACJEOBAHUS MOKET M0OABISATH CAOKHOCTH TIPOCTOMY TIPUIOKEHUIO, HO B CIydae
O6UGIMOTEKN HEPEIIKO IETTAeT PEHICHIE YEPECUyP CIOKHBIM.

HacienoBanne — 4pe3BblYaiiHoO 1MOJE3HBIN WHCTPYMEHT [JIsI paciuupenns GyHk-
[[MOHAJIA, HO OHO TIPUBOJUT K CUJIBHON CBA3KM MekK1Y 6a30BBIM KJIaCCOM U HacJe/l-
HuKaMu. /{7151 OIHUX TATTEPHOB HacJeJ0BaHUE SIBJSETCS HEOTHEMJIEMON YacThio
peanusaiuu, jajst APyrux — o0y30ii, KOTOpas ciesaer pelieHne TpoMosakuM. Ka-
HOHMYECKHE IPUMePhI OOJIBIIMHCTBA MaTTEPHOB, IPUBEICHHBIE «OaH0M YeThIPEX»,
BJIIOYAIOT B ceOs HacegoBanre. Ho 9T0 He 3HAUUT, YTO BB JOJIMKHBI CJIEII0 UCIIOJIb-
30BaTh €ro.

HacnepoBanne 10/5KHO IPUMEHATHCS OCO3HAHHO U JIMILD TOT/IA, KOrjla oOeciieurBaemast
UM TMOKOCTD JIeiCTBUTEIbHO HEOOXOMMA.

[nA yero Hy>XHa elle ogHa KHUra
0 naTrepHax

[TaTTepHBI He MPUBSA3aHBI K IIATGOPMe, HO UX TUTIOBAST Pean3aIiis HeCKOIbKO pas-
JIMYAETCS OT fA3bIKA K SA3bIKY MHOT/A W3-32 TEXHUYECKUX Pa3Inyuil, UHOTIa — U3-3a
KYJIbTYPHBIX. 51 He X0uy 371€Ch TIOJHUMATh BOIIPOC O TI0JIE3HOCTH MATTEPHOB IIPOEKTHU-
pOBaHMUs. JTO BCE PABHO, ITO TTOAHUMATH BOIIPOC O MOJIb3€ NCKIIIOUEHUI NI MHOTOIIO-
tourocTr B .NET-MPUIOKEHISIX: XOTUTE BBI TOTO WJIH HET, HO BaM €3 HUX He 0G0UTHCH.
Tak u ¢ narrepaamu. Koz so6oro NET-1puioskeHust IpocTo MponuTaH HaTTepHaMu
B SIBHOM WJTH HESBHOM BHUJIe, M UTHOPUPOBAHME 3TOTO (paKkTa BPS/| JIU MIPUHECET BaM

10JIB3Y.
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Mpeancnosue

B aToi kHUTE g X04y BEPHYTHCS K CTaHAPTHLIM IATTepHAM IIPOEKTUPOBAHUS, TIOCMO-
TPETh, UTO C HUMU CIYUMJIOCH 3a nocseaHue 20 jieT, 1 MoKa3aTh, B KAKOM BU/le OHU
npuMeHsttoTcst B coBpeMenHbix NET-mpuioxenusx u camom NET Framework.

S1 cobuparoch paccMOTPETh UCIIOJIb30BAHUE TTATTEPHOB TIPOEKTUPOBAHIS HA TPUMEPE
IIPOCTOTO IPUJIOXKEHUS UMIIOPTA JIOT-(DailIoB /I MOCAEAYIOUIero IIOJHOTEKCTOBOIO
noucka (full text search). IToxasasioniee YNCIO MATTEPHOB €CTECTBEHHBIM 06Pa3OM
YKJIQJIbIBAETCSI HA ATY 3aj1a1y, U OHU B TOM UJI HHOM BU/Ie OBLIN MCIIOIb30BAHDI B TIOJI-
HOIIEHHO Bepcuy TIPUIIOKEHIs ol HaszBaHueM Application Insights, Hag KoTopsiM
s ceiiuac paboraio B Microsoft.



Yactb |

lMaTTepHbl noBefeHUA

lnaBa 1. NMatrepH «CtpaTterus» (Strategy)

MnaBa 2. NatrepH «LLlabnoHHbI meToa» (Template Method)
MnaBa 3. MattepH «MocpeaHuk» (Mediator)

MnaBa 4. MattepH «MtepaTop» (Iterator)

Mnaea 5. NatrepH «Habnoaatenb» (Observer)

MnaBa 6. NatrepH «Mocetutennb» (Visitor)

o 00000 OC

[naBa 7. [lpyrve natrepHbl noBeeHns



[naBa 1

MNatTepH «CTpaTerua»
(Strategy)

Hasnauenue: orpe/iessaeT CeMENCTBO AJITOPUTMOB, UHKAIICYJINPYET Ka)KHbeI N3 HUX 1 Jie-
JIa€T X B3aUMO3aM€HAEMbIMH. CTpaTeI‘I/IH TIO3BOJIAET USMEHATDH aJITOPUTMbI HE3aBUCH -
MO OT KJIMEHTOB, KOTOPbIC MU ITOJIB3YIOTCSI.

I[pyI‘I/IMI/I CJIOBAMM: CTPATETNA MHKATICYJTUPYET OIIPE/ICTICHHOC TOBEACHNE C BOSMOKHO-
CTbIO €TI0 IT0OAMEHDI.

MoTtuBauusa

IMarrepr «CrpaTterust» sIBISETCS HACTOIBKO PACTIPOCTPAHEHHBIM 1 OOIIEITPUHSITHIM, UTO
MHOTHE €TI0 UCIIOJIb3YIOT TOCTOSIHHO, /IaKe He 33/[yMbIBasICh O TOM, YTO 3TO XUTPOYMHbBI
HATTEPH IPOEKTUPOBAHIS, PACITUCAHHBII KOTA-TO «OaHI0I YeThIPEX».

Kasxp1it Bropoii pas, Kora Mbl II0JIb3yeMCsT HACIeZI0BAHIEM, MbI KCIIOJIb3yeM CTPATETHIO;
KaKZIBIH pas, Koria abCTparupyeMcst 0T HEKOTOPOTO TIPOTIECCa, TOBEAEHNUS FITH AJITOPHT-
Ma 3a 6a30BBIM KJIACCOM HIH HHTePGEHcoM, MBI UCTTOB3yeM crpareruio. COpTHPOBKa,
AHAJIM3 JIAHHBIX, BAJU/AIKs, pa3bop JaHHbIX, CEPUATM3AINS, KOJMPOBAHUE,/ IEKOTHPO-
BaHWe, MOJIyYeHre KOH(DUTYpAIUU — BCE 3TU KOHIIEIIIUU MOTYT U JIOJKHBI ObITH BbIPa-
SKEHBI B BUJIEe CTpaTeruii uiu nointk (policy).

CTpaTE‘I‘I/IH ABJIAETCA @yHﬂaMEHTaHBHHM ITaTTEPHOM, ITOCKOJIbKY OHa IIPOSABJIAECTCSA
B OOJIBIINHCTBE JAPYTHUX KJIaCCUYECKUX MATTEPHOB IIPOEKTUPOBaHM A, KOTOPbIE ITOJ/IE€P-



maBa 1. NatrepH «Ctpaterus» (Strategy)

JKUBAIOT CIIEIMaJU3aliio 3a cueT HacsienoBanus. AGcTpakTHas haGprKa — 9TO cTpa-
TErus CO3QaHus ceMeiicTBa 00beKTOB; (haOPUUHBIL METON — CTPATErusa CO3JaHMUs
0JIHOr0 0OBEKTA; CTPOUTE/b — CTPATErks OCTPOEHUS OOBEKTA; UTEPATOP — CTPATET U
nepebopa 3JI€MEHTOB U T. 1.!

JlaBaiiTe B KauecTBe puMepa pacCMOTPUM 33/1a4y UMIIOPTA JOT-(haiiyIoB JIJIs TOCTIe/Ly-
OIEeTo MOJTHOTEKCTOBOTO TIoMcKa. ['/1aBHOM 3a/adell JaHHOTO MPUJIOKEHUST SIBJISETCS
yTeHue Jor-(hailioB U3 pa3JMIHbIX NCTOYHUKOB (puc. 1.1), mpuBeieHe NX K HEKOTOPO-

My KaHOHUYECKOMY BUJLY U COXPaHEeHUe B KAKOM-TO Xpanuniie, Hanpumep Elasticsearch
nm SQL Server.

<<Interface>>

LogProcessor Strategy ILogReader
MAICEEEE | Reads |_*Read(): List<LogEntry>

i

1

\ 4
LogEntry

LogFileReader WindowsEventLogReader

+DateTime
+Severity +Read(): List<LogEntry> +Read(): List<LogEntry>
+Message

Puc. 1.1. ,El,vlarpamma K/lacCcoB MUMMOPTa JIoros

LogProcessor OTBeYaeT 3a UMIIOPT JIor-(ailjIoB 1 10JKeH paboTath ¢ J1060ii pasHo-
BUJIHOCTBIO JIOTOB: (hailsiamu (LogFileReader), toramu Windows (WindowsEvent-
LogReader) u T. 2. JIJis1 3TOTO TIPOIECC YTEHMS JIOTOB BbIJIEJISIETCS B BUjie UHTepdeiica
nn 6a30BOro KJjacca ILogReader, a Kjlacc LogProcessor 3HaeT JUIIb O HEM U He
3aBUCUT OT KOHKPETHOW Pean3allui.

MoTtuBanusi HCIOJIb30BaAHUS nmaTrepHa «CTpaTeI‘Hﬂ»: BblZleJIEeHHE TT0OBe/IeHUA NN
AJITOPUTMa C BOSMOKHOCTBIO €TI0 3aMEHBI BO BpEeM UCITOJTHEHMA.

Kiaccuueckas quarpamma kiiaccoB narrepua «Crparerusi» npusesena Ha puc. 1.2.
YyacTHUKH:

U Strategy (ILogReader) — onpezenser mHTEPhENC AJITOPUTMA,;
U Context (LogProcessor) — sIBJSETCS KJIUEHTOM CTPATErni;

U ConcreteStrategyh, ConcreteStrategyB (LogFileReader, Windows—
EventLogReader) — gBJSIOTCS KOHKPETHBIMU PeaT3allnsIMU CTPATETUH.

! TlompoGHee Bee 9TH TATTEPHBI IPOECKTHPOBAHUSI OY/IyT PACCMOTPEHBI B TIOCJEAYIONIHX ITABaX.
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Yacrs I. MatTepHbl noBeaeHUA

OG6paruTe BHUIMAHUE HA TO, YTO KJIaccuecKuii marrepH «Crparerusi» BecbMa abCTPAKTEH.

O TMarrepu «Crparerusi» He OMPEAEISIET, KAK CTPATErHsI TIOJYYUT JaHHBIE, HEOOXOH-
Mble JIJIsI BBITTOJTHEHUsT CBOeH paboThl. OHM MOTYT MepeaBaThCst B apTyMEeHTaX Me-
Tofa AlgorithmInterface, Win CTPATErusl MOXKET MOJIYYaTh CCHIIKY Ha caM

Context Strategy Strategy
+Contextinterface() +Algorithminterface()
A
ConcreteStrategyA ConcreteStrategyB ConcreteStrategyC

+Algorithmlinterface()

+Algorithminterface()

+Algorithminterface()

Puc. 1.2. lnarpamma knaccos natrepHa Ctpaterus

KOHTEKCT U1 IIOJIy4aTb Tp€6y€MbI€ JaHHbIE CaMOCTOATEJ/IbHO.

QO TTarrepu «Crparerist» He OTMPEIENsET, KAKUM 06Pa3oM KOHTEKCT MOIYYAET IK3EMTLISP
ctpaterni. KOHTEKCT MOXKET MoJIyyaTh ee B apryMeHTaX KOHCTPYKTOPa, 4epe3 MeTo/,
CBOICTBO WJIN Y TPETbel CTOPOHBHI.

BapuaHTtbl peanusauuu B .NET

B o6iiem ciyuae matrepr «CTparerusi» He OTMPENESET, KakKoe KOTMIECTBO OMepaIfiii
GyJIET Y «BBIIEJIEHHOTO MOBEICHVS UJIN aJITOPUTMa». ITO MOXKET ObITh O/[HA OTIEPAIIUST
(meton Sort unTepdeiica ISortable) miu cemeiicTBo onepaiuii (Encode/Decode
nHTepdeiica IMessageProcessor).

[Ipu aToM ecam omeparus Julib 0/{Ha, TO BMECTO BbIIeJICHUS U Tiepeiadnl uHtepdeiica
B coBpeMeHHbIX .NET-IpUIoKeHnsaX o4yeHb 4acTo UCIOJIb3YIOTCs jlesieratsl. Tak, B Ha-
1eM cJjiydae BMecTo Tepenaun nHTepdeiica ILogReader kimacc LogProcessor MOT
ObI IPUHUMATD Jejerar Buga Func<List<LogEntry>>, KOTOPbIl COOTBETCTBYET
CUTHATYPE eJIMHCTBEHHOTO MeToia crpateruu (simctunr 1.1).

Jluctuar 1.1. Knacc LogProcessor

class LogProcessor

{

private readonly Func<List<LogkEntry>> Toglmporter;
public LogProcessor(Func<List<LogkEntry>> TogImporter)

{




maBa 1. NatrepH «Ctpaterus» (Strategy)

_loglmporter = Toglmporter;

public void ProcessLogs()

{

foreach(var logEntry in _Toglmporter.Invoke())

{
SavelLogEntry(logEntry):

}

// OcTanbHble MEeTOfbl MPOMYyWEHI. . .

}

UcnonbpzoBanue hyHKIIMOHAIBHBIX CTPATETUIA SIBJISIETCS €/IMHCTBEHHON T11aT(hOPMEHHO-
3aBUCUMOIT ocoberHOCThIO marTepHa «Crparterusi» Ha miatdopme NET. /la u 1o ata
0coGeHHOCTD 00YCIOBIEHA HE CTOMBKO caMO MIaTGOPMOii, CKOTBKO BO3pacTaroieit
MTOMYJISIPHOCTBIO TEXHUK (DYHKI[MOHATBHOTO TPOrPAMMUPOBAHMSL.

NMPUMEYAHUE

% B HEKOTOPbIX KOMaHaX BO3HMKAIOT MOMbITKI 06061LMTL NaTTePHbI TPOEKTUPOBAHUSA U UC-
noNb30BarTh UX MOBTOPHO B B1Ae 61GAMOTEYHOTO KoAa. B pesynbrare nosBAAOTCA UHTEp-
tevicol IStrategy n [Context, BOKpYr KOTOPbIX CTPOUTCA PeLLeHne B KOAe NpunoxeHus. Ectb
NILLUb HECKOMIbKO NAaTTEPHOB NMPOEKTUPOBAHUA, MOBTOPHOE UCMOMb30BaHNE KOTOPbIX BO3-
MOXHO Ha ypoBHe 6ubnuotekun: «CUHMTOH», «Habnoaarenb», «Komanaar». B obuiem xe
C/lyyae normbiTKa 0606LWMTL NaTTEPHbI MTPUBOAUT K NEPEYCNOKHEHHBIM PELIEHUAM 1 MOKa-

3bIBaET HeMoHUMaHMe thyHAAMEHTa/IbHbIX MPUHLMMNOB NATTEPHOB NPOEKTVPOBAHMS.

O6cyxaeHue natrepHa «Crparerna»

ITo ompeieieHIO TPUMEHEHIE CTPATETUN 00YCJIOBJIEHO [BYMST TIPUUITHAMIL

a H€O6XOZII/IMOCTBIO MHKAIICYJIAIMU TTIOBEJICHUA NI aJITOPUTMaA;

a H€O6XOZII/IMOCTBIO 3aM€EHbI ITOBE/ICHUA NJIN aJTOPpUTMa BO BPEMS UCITOJTHEHUA.

JI1060i HOPMAJIBHO CIIPOEKTUPOBAHHBIN KJIACC YIKe HHKATICYJIUPYeT B cebe MoBeieHe
WJIM aJITOPUTM, HO He JI000i KJIacC ¢ HEKOTOPHIM MOBEACHUEM SIBJISETCA UM JT0JIKEH
6bITh cTparerueil. CTparerust Hy;KHa TOT/, KOT/a He TPOCTO TPeGYETCsI CIIPSITAaTh aJIro-
PUTM, 8 Ba;KHO UMETh BO3MOKHOCTh 3aMEHHUTH €r0 BO BpeMsI UCITOJIHEH s !
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Yacrs I. MatTepHbl noBeaeHUA

,Z[pyI‘I/IMI/I CJIOBaMU, CTpaTernsAa obecIie4ynBaeT TOYKY pacClIpeHnst CUCTEMBI B OlIpe/ie-
JIEHHOM IIJIOCKOCTH: KJIACC-KOHTEKCT IIPUHUMAET 3K3EMILJIAP CTPpAaTErnn N HE 3HAET, KaKoi
BapHWaHT CTpAaTEeTrn OH CO6I/IpaETC§I HCIIOJIb30BaThb.

Boiaenatb uHtepgeinc unu Het

NMPUMEYAHUE

Bbigenexue VIHTepCbeVICOB ABNAETCA AOBOJ/IbHO OCTPbIM BONMPOCOM B COBpeMeHHOPI pas-
pa60TKe MOwn dKTya/lbHO HE TOJIbKO B KOHTEKCTE CTpaTerVIVI. I'IoaTomy BCe nocneaywoumne
pPa3mbllWIEHNA NPUMEHUMbBI K no6bim nepapxmam HacneaposaHuA.

Ceiiyac cymiecTByeT 1Ba MPOTHBOTIONOKHBIX JIATEPST B MUPE OOBEKTHO-OPUEHTHPOBAH-
HOTO TIPOTPAMMUPOBAHUS: SIPble CTOPOHHUKH W SIPble TPOTUBHWKU BBIIETICHWST MHTEP-
deticos. Korza Bo3HukaeT Bopoc o HeoOX0AUMOCTH Bblesienust nntepdeiica u 106as-
JIEHUST HACJIEZIOBAHUST, MHE HPABUTCS J[yMaTh 00 3TOM KaK 0 HEOOXOAUMOCTHU BbIIETIEHIIST
cTpareruu. ITO He BCEra TOYHO, HO MOKET OBbITh XOPOIIEH JAaKMYCOBOU OYMasKKOii.

Hysxuo mu Boiiesnsith untepdeiic IValidator g NPOBEPKU KOPPEKTHOCTU BBOJA
nosib3oBaresist? Hy:xuer iu Ham wHTepdelichl IFactory win IAbstractFactory,
WJTH TIOJTON/IET OIWH KOHKPETHBIN Kiacc? OTBETH Ha 9TH BOMPOCHI 3aBUCST OT TOTO,
Hy»KHa JIi HaM cTparerus (MM MOJUTHKA) BaIUIALUI WU CO31aHKusd 00beKTOB. XOTUM
JIA MbI 3aMEHATD 9TY CTPATErUI0 BO BpEMsI UCIIOJIHEHUA UJIU MOKEM UCII0Ib30BaTh KOH-
KPETHYIO Pean3alliio 1 BHECTH B Hee H3MEHEHME B CJIydae HeOOXOANMOCTI ?

Y Boigenenns unTepdeiica 1 nepegadn ero B Ka4eCTBe 3aBUCMOCTH €CTh ellle HECKOJIb-
KO OCOOEHHOCTEI.

[Tepenaua unrepdetica ILogReader Knaccy LogProcessor yBeIUINBAET rubKOCTD,
HO B TO K€ BPeMsI TIOBBINIAET CJI0KHOCTh. Ternepb KaueHTaM kjaacca LogProcessor
HYJKHO PELINTD, KaKyIo peaan3aliio NCII0JIb30BaTh, WU [IEPEJIOKUTH 9Ty OTBETCTBEH-
HOCTD Ha BBI3BIBAIOINH KO/,

BakHO IOHUMATDH, HYKEH JIH JAOTOJHUTETbHBIH YPOBEHb abCTPAKIKM UMEHHO ceffvac.
Mosket ObITh, Ha TEKYIIEM 3TAIIE JOCTATOUHO UCIIOJIH30BATH HATIPSIMYIO Kiace LogFile—
Importer, a BBIIEIUTH CTPATETUIO UMIIOPTA TOT/A, KOT/Ia B 3TOM JIeHCTBUTEIBHO TI0-
SIBUTCST HEOOXOIMMOCT.

UHTepdeiic vs. generar

HOCKOJIbe HEKOTOpbI€ CTpaTEeTruun COAEPIKAT JIUIIb O/IUH METO/[, O4€Hb 4aCTO BMECTO
KJIACCUIECKOM CTpATETUM Ha OCHOBE HACJETOBAHMA MOKHO UCIIOJIb30BAaTh CTPATETUIO Ha



maBa 1. NatrepH «Ctpaterus» (Strategy)

OCHOBE JieJieratoB. VIHOTIa 9T TOXO0/Ibl COBMEIIAIOTCSI, YTO TIO3BOJISIET UCTIOIB30BAThH
HaunboJiee ynoOHbIil BADUAHT.

Kraccuueckum npumMepoM Takoil CUTYaAIUU SBJISIETCS CTPATErUsi COPTUPOBKH, MTPEJI-
craBjienHas unrepdeiicamu IComparable<T> u jejieratom Comparison<T>
(muctunr 1.2).

JInctur 1.2. Mpumepsl cTpaTernin COpTUPOBKM

class Employee

{
public int Id { get: set; }
public string Name { get; set; }
public override string ToString()
{
returnstring.Format("Id = {0}, Name = {1}", Id, Name);
}
}
class EmployeeByIdComparer : IComparer<tmployee>
{
public int Compare(Employee x, Employee y)
{
return x.Id.CompareTo(y.Id);
}
}

public static void SortLists()
{

var 1ist = new List<Employee>();

// Wcnonb3yem "(GyHKTOP"
1ist.Sort(new EmployeeByIdComparer()):

// Wcnonb3yem penerat
Tist.Sort((x, y) => x.Name.CompareTo(y.Name)):
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Yacrs I. MatTepHbl noBeaeHUA

[To cpaBHEeHMIO C MCTTOIBL30BAHNEM JIHM611a-Bb1pa>KeHHﬁ peanmsanus natepdeiica Tpe-
6yeT 60oJIbIIIE KO/IA U IIPUBONT K IIEPEKIIOYEHNIO KOHTEKCTA IPU YTeHun. IIpu ncnoin-
30BaHNM MeToa List . Sort y Hac ecTh 06a BapuaHTa, HO B HEKOTOPbIX CJIy4YasaX KJIaCChl
MOTYT TPUHUMATh JIUIITH CTPATETUIO HA OCHOBE MHTepdelica M He MPUHUMATD CTPATETHIO
Ha OCHOBE [IeJIeTaToB, KaK B CJIydYae ¢ KjaccaMu SortedList uan SortedSet (-
crunr 1.3).

Jluctudr 1.3. KoHctpyupoBsaHue o6bekTa SortedSet

var comparer = new EmployeeByIdComparer();

// KoHCTpyKTOp npuHumaeT IComparable
var set = new SortedSet<Employee>(comparer);

// HeT KOHCTpyKTOpa, npuHuMawero nenerat Comparison<T>

B aToM ciryuae MOKHO CO3/1aTh HEGOJIBIION afalTepHbIil (haOPUUHBIN KJIacc, KOTOPbIi
GyzieT IPUHUMATH fieJieraT Comparison<T> 1 BO3BpaIiarh uarepdeiic IComparable<T>
(smactunT 1.4).

JIncTuHr 1.4. PabpuyHblil Knacc ana co3gaHus aksemnnspos IComparer

class ComparerFactory

{

public static IComparer<T> Create<T>(Comparison<T> comparer)

{

return new DelegateComparer<T>(comparer);

}

private class DelegateComparer<T> : IComparer<T>

{

private readonly Comparison<T> _comparer;

public DelegateComparer(Comparison<T> comparer)

{

_comparer = comparer;
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public int Compare(T x, T y)
{

return _comparer(x, y);

}

Temepsb MOKHO HUCTIONIB30BATH ATOT (haOPUUHBIH KJaace caeayomum obpasom (JIu-

crunr 1.5).
JuctuHr 1.5. NMpumep ncnonb3oBaHus knacca ComparerFactory
var comparer = Comparerfactory.Create<Employee>(
(x, y) => x.Id.CompareTo(x.Id));
var set = new SortedSet<Employee>(comparer);

NMPUMEYAHUE

% MosHo noiiTu elle Aanblue U BMECTO METOAA MMMepaTUBHOIO NoAxoAa Ha OCHOBE fie-

nerara Comparison<T> nonyuutb 6onee feknapaTuBHoe peLleHne, aHanornyHoe Tomy,

yTo Ucnonb3yetcsa B metofe Enumerable.OrderyBy: Ha ocHOBe cenekTopa CBOWCTB Anisl
CpaBHeHUs.

lpumeHuMoOCTb

HpI/IMEHI/IMOCTb CTPpAaTETuM IOJITHOCTBIO OIIPEACJIACTCA €€ Ha3HaYCHHUEM: ITaTTEPH «CTpa-
TErva» HYKHO MCITOJIb30BaTh VIS MOJIEJITMPOBAHNA ceMelicTBa AJITOPUTMOB N onepauﬂﬁ,

Koraa eCTb H€O6XOIII/IMOCTB 3aMEHbI OTHOTO MOBEACHUA APYTUM BO BpEMS NCITOJTHEHWA.

He caemyer ucnosb30Barh cTpaTeruio Ha Besskuil caydait. HacienoBanue pobasiisiet
ruOKOCTH, OJTHAKO YBEIUYNBAET CIOKHOCTD. JIF0OOT KITace ysKe OT/IesIeT CBOUX KJINEH-
TOB OT JleTaJiell peasn3aiiu 1 Mo3BOJIIeT U3MEHSITh ATU JIeTaJIN, He 3aTParuBast KineH-
toB. Hasmnune nosmMopdusmMa yCIOKHSIET YTEHNUE KO/a, & «JbIPsIBbie abCTPaKIIUI»
U HapyHIeHHUsT TPUHITNATIA 3aMenieHnsT JINCKOB! CyIecTBEHHO YCIOKHSIOT TTOAIEPKKY

1 COIIPOBOK/IEHNE TAKOI'O KO/Ia.

I'u6xocTb He ObIBAaET 68CH]13.THOI>'I, ITO3TOMY BBIZICJIATH CTpaTEeru CTOUT TOT/la, KOT/la

lIefICTBI/ITeJIbHO HY’KHa 3aM€Ha ITOBe/ICHU BO BPEMS UCITOJIHEHU .

U IIpunnunn samenterus JInckos Gyaer paccMoTper B yacTu IV KHUTH.
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Mpumepbl B .NET Framework

Crparerus siBjisiercsl HeBEpPOsATHO pacrpocTpanentbiM narrepaom B NET Framework.

O LINQ (Language Integrated Query) — 310 HaOOP METOIOB PACIIUPEHUST, TIPUH-
MaIOIIMX cTpaTeruu (puibTpaluy, Moy4eHus npoekuuu u T. 1. Kostekmu npunu-
MaIOT CTPATEruy CPABHEHUST HIEMEHTOB, a 3HAUUT, JIIOOON KJIace, KOTOPbINA TPUHU-
MaeT IComparer<T> man IEqualityComparer<T>, UCHOJb3yeT MaTTEPH
«Crpaterus».

QO WCF npocro nepenonHen crpaterusMu: IErrorHandler — crparerus o6paboTKu
KOMMYHUKAIIMOHHBIX onmmbOoK; IChannelInitializer — cTparerus MHUINAIN-
3aIuy KaHaia, IDispatchMessageFormatter — crparerust (popMaTHPOBAHUS
coollennii; MessageFilter — crparerus dhunbTpaiy coobimenuii u T. 1. Obuine
crpareruit Habaonaercs Takxke B Windows Forms, WPF, ASPNET u apyrux
dpeliMBOpKax.

Jlio6ast 6uboTeKa IPOCTO MEPENOIHEeHA CTPATErUSIMU, IIOCKOJIbKY OHU IIPEACTABIISAIOT
€060l yHUBEpCATbHbBII MEXaHU3M PAaCHIMPeHns TpeOyeMoro nosib3oBaTereM (QyHKIO-
HaJla ¥ aflaliTalliy HOBeACHUs 110/l He U3BECTHbIE 3apaHee TpeGoBaHMsl.



[naBa 2

MaTTepH
«LL1aBGnoHHbIN MeToa»
(Template Method)

Haznauenue: mab10HHbII METO/I OIIPEICJIAECT OCHOBY aJITOPUTMaA U TTO3BOJIAET ITOJAKJIAC-
CaM TIEPEOTIPE/IETATD HEKOTOPDIC IITATU aJITOPUTMaA, HE USMEHAA €TI0 CTPYKTYPDI B IIEJIOM.

Jpyrumu croBamu: M1abGJOHHbBII METOL — 9TO KapKac, B KOTOPBII HACTeAHUKU MOTYT
MOZICTABUTD PeaTN3aIliy HeJOCTAIONUX 2JIEMEHTOB.

MoTtuBauusa

Ha sape cranoBsieHust 00beKTHO-OpHEHTHPOBaHHOTO porpammupoBanus (OOIT) Ha-
CJIeIOBaHUE CYNTAIOCH KITIOYEBBIM MEXaHNU3MOM JIJIST PACIITIPEHUS U TIOBTOPHOTO IC-
oJb30BaHust Kojia. OHAKO CO BpeMeHeM MHOTUM Pa3paboTanKaM CTaJIo OYE€BU/IHO, 4TO
HacJIeI0BaHNEe — HE TaKOH y3K MPOCTOH NHCTPYMEHT, FICTIOJIB30BaHIE KOTOPOTO CO3/[aeT
CHJIBHYIO CBsI3aHHOCTH (tight coupling) Mesky 6a30BBIM KIACCOM U €T0 HACTEHIKOM.
ITa CBI3aHHOCTD IPUBOIUT K CIOKHOCTH IIOHUMAHWS UEPAPXUH KJIACCOB, & OTCYTCTBUE
(bopmanTu3aun OTHOTIEHIH MeKY GA30BBIM KJIACCOM U HACJTEIHIKAMH He TI03BOJISIET
YeTKO MOHSTh, KAK MMEHHO Pa3/IeeHb 0653aHHOCTH MEXKTY KJIaccaMi Base 1 Derived,
YTO MOJKHO JIeJIaTh HACTEIHUKY, a UTO — HET.
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HacnegoBatiie TIOATHIIOB MOAPa3yMeBaeT BO3MOKHOCTD TIOAMEHBI 00BEKTOB Ha30BOT0
KJ1acca 00beKTaMU KJIACCOB HACAeHUKOB. Takoe HacIe[0BaHue MOAEIUPYET OTHOLIEHHE
<ABJIAETCSA», m noBenienre HacaeMHUKA TOJKHO COOTBETCTBOBATH PUHITUITY HaW-
MEHBIIETO YAMBJIEHUS: BCE, YTO KOPPEKTHO paboTaso ¢ 6asoBbIMU KJaccaMi, TOJKHO
paboTaTh U ¢ HACIEAHUKAMIL

Bosee hopmasibHbIE OTHOIIEHMS MEK/TY POAUTEIISIME M TOTOMKAMU OITUCBIBAIOTCSI C TI0-
MOIITBIO TIPELYCIOBUI U TOCTYCJAOBUI. DTa TEXHUKA JIEKUT B OCHOBE IIPUHITUTIA TIOJICTA-
HOBKHM JIMCKOB, KOTOPBIIT MBI PACCMOTPHUM B OJHOI 13 TJIaB KHUTH. [[pyroii ciocob 3a-
KJII0YaeTCsI B MCMOIb30BaHUU TarTepHa «I[1abgoHHbI METO/», KOTOPBIN MO3BOJISIET
6oJiee YETKO OIPENIESTUTD «KOHTPAKT> MEKITY OA30BBIM KJIACCOM M TIOTOMKAMHU.

JlaBaiiTe BepHEMCS K TeMe PazpabOTKH TIPUIIOKEHIS [[JIst UMIIOPTA JIOTOB JIJISI TIOJTHOTEK-
cToBoro moncka. [Iporecc yTeHmst jjora COCTOUT U3 HECKOJIBKUX TATIOB.

1. IIpouyuTarb HOBBIE 3aIIMCU C MECTA IIOCJIE[HETO YTEHUSI.

2. Paszobparb UX ¥ BEPHYTH BHI3BIBAIOIIEMY KOLY.

MOJKHO B KayKI011 peainsaiiiu mpo/yOIMpoBaTh 9Ty JIOTHKY UJIH K€ OMICATh OCHOBHbIE

ATy aaTopuT™Ma B 6a30BOM KJIacce M OTJIOKUTH PeaTN3aIiio KOHKPETHBIX MTaroB 10
MOMEHTA pean3aly HacaeHuKoB (JucTuHr 2.1).

Jluctudr 2.1. Knacc LogReader

public abstract class LogReader

{
private int _currentPosition;
// Meton ReadLogEntry HeBUPTYyanbHbli: ONpefenseT anropuTM MMNOpTa
public IEnumerable<LogEntry> ReadlLogEntry()
{
return ReadEntries(ref _currentPosition).Select(ParseLogEntry);
}
protected abstract IEnumerable<string> ReadEntries(ref int position);
protected abstract LogEntry ParselLogEntry(string stringEntry);
}

Terepsb Bce peanuszaliuy YuTaTEICH JOTOB GYIYT BBIHYKACHDI CJIEI0OBATH COTIIACOBAH-
HoMy npotokoity. Kiaccy LogFileReader JOCTaTOYHO OY/ET Peaii30BaTh METO/IBI
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ReadEntries u ParseLogEntry U He yMaTh O IOPSIAKE UX BHI30BA UK O HE0OXO0-
IMMOCTH BbI30Ba 6a30BOIi peaan3aliy BUPTYaIbHOIO METOIA.

[Ta610HHBI METOZ, TO3BOJISET co3aTh HeGo bl Kapkac (framework) as pemenns
OIpeIeIEHHON 3a1a41, Koraa 6a30BbIi KJIacc OIMChIBAET OCHOBHBIE IIATH PEIleHus],
3aCTaBJIAA HACTIEAHUKOB ITPEAOCTAaBUTH HEJOCTAIOIE KYCKH T'OJIOBOJIOMKH.

Kiaccnueckast iuarpamma Kiiaccos rartepta «111abioH b MeTo/1» IprBe/ieHa Ha puc. 2.1

AbstractClass

+TemplateMethod() void TemplateMethod() {
#PrimitiveOperation () .
#PrimitiveOperation2() \ PrimitiveOperationi();

A

iII’.rimitiveOperationZ();

ConcreteClass }

+TemplateMethod()
#PrimitiveOperation1()
#PrimitiveOperation2()

Puc. 2.1. lnarpamma knaccos natrepHa «LLIabnoHHbIn meTog»

Yyacruuku:

U AbstractClass (LogReader) — ompefensieT HeBUPTYalIbHBIN MeTOl Template-
Method (ReadLogEntry), KOTOPBI BBI3bIBAET BHYTPHU TPUMUTHBHBIE OTIePAIIiN
PrimitiveOperationl (), PrimitiveOperation2 () uTt. 1. (ReadEntries
u ParseLogEntry);

U ConcreteClass (LogFileReader) — peajusyeT NPUMHUTHBHBIE 1TATH aJroO-
puTMma.

[Ta6IOHHBI METOJ, — HTO OJMH U3 KJAACCUYECKUX ATTEPHOB, KOTOPBIN U 110 Ceii eHD
HCIIOJIb3YETCST B KAHOHUYECKOM BHUJI€ BO MHOTHX MPUJIOKEHUSX.

BapuaHTtbl peanusauuu B .NET

JIoKanbHbIN WAGNOHHDbIN METOA Ha OCHOBE JleneraTtoB

Kiraccnueckuii BapuanT marrepra «II1abgoHHBII METO> MOPA3yMEBaeT, 4TO KapKac
aJIFOPUTMa OIIMChIBaeTCs B 6a30BOM KJlacce, a epeMeHHbIe [Iark aJlfOPUTMA 3aJar0TCs

39



40

Yacrs I. MatTepHbl noBeaeHUA

HACJTIEITHUKAMU TIyTEM TIePEOTpeieIeHust abCTPAKTHBIX MU BUPTYATbHBIX METO/OB.
Ho B HEKOTOPBIX CiIyyasix CX0xKKe Olepallii ¢ eZIMHBIM KapKacOM UCIIOJHEHUS U TlepeMeH-
HBIMHU COCTABIIIONNMIU OBIBAIOT B PAMKAX OHOTO Ki1acca. VICTomh3oBane HACTEN0BA-
HUS SIBJISIETCS CJTUIIKOM TSKEJOBECHBIM PEICHUEM, II09TOMY B TAKUX CIydasX IIpUMe-
HsIeTCs IOJIXO/L, IIPU KOTOPOM TIepeMeHHbII 11ar aJropuTMa 3a/1aeTcs JieeraToM.

JlaHHBIN MOAXO0/ yCTpaHsieT AyOMpoBaHue KOJIa 1 JJOBOJBHO YaCTO IIPUMEHSIETCS B CO-
BpeMeHHbIX NET-tpuioxkenusx. [1Ia6oHHbII METO/I HA OCHOBE I€JIETaTOB ITOCTOSTHHO
ucnoabsyercs npu pabore ¢ W CF-cepBucaMu, MOCKOJIBKY IPOTOKOJI pabOThI € IPOKCHU-
00beKTaMU JOBOJIBHO CJI0KEH M OTJINYAEeTCs JUIIb KOHKPETHBIM METO0OM CEpPBHCA
(smactunT 2.2).

JNuctuur 2.2. Vicnonb3osaHue wabnoHHoro metoga ¢ WCF

// VIHTepdeic cepBuCa COXpaHEHWs 3anucen
interface ILogSaver
{
void UploadLogEntries(IEnumerable<LogEntry> TogkEntries);
void UploadExceptions(IEnumerable<ExceptionLogEntry> exceptions):

// TIpOKCU-KaCcC WHKANCynupyeT 0COOEHHOCTU pabdoThl
// ¢ WCF-nHOpacCTpyKTypoOii
class LogSaverProxy : ILogSaver

{

class LogSaverClient : ClientBase<ILogSaver>
{

public ILogSaver LogSaver

{

get { return Channel; }

}

}

public void UploadLogEntries(IEnumerable<LogEntry> TogEntries)

{
UseProxyClient(c => c.UploadLogEntries(TogEntries));
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public void UploadExceptions(
IEnumerable<ExceptionLogEntry> exceptions)

UseProxyClient(c => c.UploadExceptions(exceptions)):

private void UseProxyClient(Action<ILogSaver> accessor)

{

var client = new LogSaverClient();

try
{

accessor(client.LogSaver);
client.Close():;

}

catch (CommunicationException e)

{
client.Abort();

throw new OperationFailedException(e);

}

Teneps a5 g06aBIeHMs HOBOIO METO/A CEPBUCA JOCTATOYHO J00AaBUTH JIUIIDL OLHY
CTPOKY KOJIa, [IPX 9TOM IIPOTOKOJI pabOTbI ¢ CEPBUCOM OyAeT COOJIIO/IECH.

NMPUMEYAHUE

MoapobHee o Tom, noyemy ¢ WCF-npoKcu HyHO paboTtaTb MMEHHO TaKUM 06pas3om,
MOXHO npounTaTb B pasgene Closing the proxy and using statement kHuru [xyBana
NloBu Programming WCF Services.

[Togxon HA OCHOBE [1€JIETATOB MOKET HE TOJbKO MPUMEHATHCS 14 ONpe/eeHUs
JIOKAJIBHBIX JIEHCTBUN BHYTPH KJIacca, HO U MepeaaBaThCs U3BHE APYTOMY OOBEKTY
B apryMeHTaX KOHCTPYKTOpa. B aToM ciydae rpaHb Meay MmabJOHHBIM METOIOM
U cTpaTerueil CTupaeTcs MPakTUYeCK OJTHOCTDIO, PA3HUIIA OCTAETCA JIUTTH HA JIOTH-
YEeCKOM ypOBHE: cTpaTerusd, Aaxe IpeJcTaBjleHHas B BUJe Jiejerara, yalie BCero
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HoJpasyMeBaeT 3aKOHYEHHOE AeHCTBYE, B TO BpeMsl KaK MepeMeHHbI mar mabioH-
HOTO MeTO/Ia 0OBIYHO ABJIAETCs O0JIee KOHTEKCTHO 3aBUCUMON OIlepalueii’.

LLIa6noHHbIN MeTop,
Ha OCHOBE MEeTOJ0B pacluMpeHus

B si3bike C# cytiecTByeT BO3ZMOKHOCTD 06aBJICHST OTIEPATIMU CYIECTBYIOTMM THITAM
¢ nomonbsio MeTo10B pacumpenus (Extension Methods). O6br4Ho MeTo/bI paciupeHst
HCIOJIB3YIOTCS [T PACIINPEHHs K0/1a, KOTOPBIN HAaXOAWTCS BHE HAIIEro KOHTPOJIS:
O6UGIMOTEYHBIX KJIACCOB, TIEPEUCICHNH, KJIACCOB CTOPOHHUX TipousBoanTeseil. Ho sty
K€ BO3MOKHOCTD MOKHO MCIIOJIb30BATD 1 JIJIST CBOETO COOCTBEHHOTO KOJIA, YTO ITO3BOJIAT
BBIZIETTUTH (DYHKITMOHATHHOCTh BO BCIIOMOTATEIbHBIE KJIACCHI, Pa3rpysKast IPU 3TOM
OCHOBHBIE.

Jlist yno6eTBa IMarHoCTUKU OBLIO ObI Pa3yMHO HUMETh BO3MOKHOCTD TTOJIYYEHUS CTPO-
KOBOTO IPe/ICTaBJIeHus IPOYMTaHHbIX 3anuceil. [IpoyrranHble 3amcu camu 1o cebe
bopMupyIoT HeGOJIbIYIO nepapXuio HacaegoBanus (puc. 2.2).

LogEntryBase

+EntryDateTime
+Severity

+Message
+Additionallnformation
A

LogEntry ExceptionLogEntry

Puc. 2.2. Viepapxus knaccos LogEntry

Mb1 Morn ObI I€peonpeseuTh MeTo ToString () MU jKe BBIHECTH 9TY OTBETCTBEH-
HOCTb B METO/IbI pacimpeHus (JIMCTUHT 2.3).
Jluctndr 2.3. LLa6noHHbIA MeTof Ha 0CHOBE METOJI0B pacliMpeHus

public abstract class LogEntryBase

{
public DateTime EntryDateTime { get; internal set; }

! BoJee 10apo6HO 0 ¢Bsi3u MAGJIOHHOTO METO/IA U CTPATETUE IIOTOBOPUM B COOTBETCTBYIOLIEM
pasjiesie JaHHO IJ1aBBbl.
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public Severity Severity { get; internal set; }
public string Message { get; internal set; }

// ExceptionLogEntry OGynet B03BpauWaTh WMHHOPMALMIO OO WCKIIOYEHUM
public string AdditionallInformation { get; internal set; }

}
public static class LogEntryBaseEx
{
public static string GetText(this LogEntryBase logEntry)
{
var sb = new StringBuilder();
sb.AppendFormat("[{0}] ", TogEntry.EntryDateTime)
.AppendFormat ("[{0}] ", TogEntry.Severity)
.AppendLine(TogEntry.Message)
.AppendLine(TogEntry.AdditionalInformation);
return sb.ToString();
}
}

¥ aToro noaxosia ecTh CBOM MPEUMYIIECTBA U HEJIOCTATKH.
Henocratku

a HepeMeHHme Hrarv aJaropuTMa A0JIKHbI OIIPEAETIATHCA OTKPBITBIMU METO/IlaMU.

O Mosker moTpeboBaThCs MpUBEAEHNE K KOHKPETHBIM THITAM HACJEAHUKOB, €CJIU He
BCs MHMOPMATIHS JIOCTYITHA Yepes MpuaMy 6a30Boro Kiaacca (HapylieH e PHHITIIa
<OTKPBIT,/3aKPbIT» ).

JlocTouncrBa

U Yupoiaercst MCXOAHbINA Kiace (CefiloBaHe TPUHIIAITY <«OTKPBIT/3aKPbITS ).

U Kiacc u ero MeTo/ibl paciitipeHust MOTYT HAXOJUTHCS B PA3HBIX TIPOCTPAHCTBAX UMECH.
ITO TIO3BOJIUT KIMEHTAM CaMOCTOSITETHHO PelaTh, Hy>KHO M UMTIOPTHPOBATH METO]
pacumpenus wid Het (caeoBaHue IPUHIIAILY pas/esennsd nurepdeiica).
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U CymecTByeT BO3MOKHOCTD Pa3HBIX PEATU3AIINIT METOIA B 3aBIICUMOCTH OT KOHTEK-
cra u notpebHOCTEl. MeTosi Get Tex t MOKeT UMETh OJIHY Peajii3alliio B CEPBEPHOI
4acTH, a IPyrylo — B KIUEHTCKOM.

06cyxaeHue naTrepHa
«LLlaBbnoHHbIN meToa»

N3meHeHue ypoBHA aGCTpaKumm

ITa6I0HHBII METO/, MOKET MIPUMEHITHCST KIACCOM-HACJEHIKOM TIOBTOPHO IIPU pea-
JIMBAIMHY IEPEMEHHOTO [Iara ajJropuTMa, 00bsIBIEHHOTO B 6a30BOM KJjacce.

B ciydae uMnopra jior-hailJioB MOKHO BBIZIEIUTh OTAENbHbBII aOCTPaKTHbII 6a30BbIi
kiacc LogFileReaderBase, KOTOPbI Oy/eT COepKaTh JOTHKY YreHus (aiina. Ha-
CJTETHUKY OCTAHETCSI JIUIITh TIEPEOPEIETUTD OMePAIINI0 Pa3zbopa MPOUUTAHHON CTPOKH
(mactunT 2.4).

JluctuHr 2.4. basosblii knacc LogFileReaderBase

public abstract class LogFileReaderBase : LogImporter, IDisposable

{

private readonly Lazy<Stream> stream;

protected LogFileReaderBase(string fileName)

{
_stream = new Lazy<Stream>(
() => new FileStream(fileName, FileMode.Open));
}
public void Dispose()
{
if (_stream.IsValueCreated)
{
_stream.Value.Close();
}
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protected override sealed IEnumerable<string> ReadEntries(
ref int position)

Contract.Assert(_stream.Value.CanSeek);

if (_stream.Value.Position != position)
_stream.Value.Seek (position, SeekOrigin.Begin);

return ReadLineByLine(_stream.Value, ref position);

protected override abstract Logkntry ParselLogEntry(
string stringkntry);

private IEnumerable<string> ReadlLineBylLine(
Stream stream, ref int position)

// TIoCTPOYHOE YTEHWe U3 MOTOKA BBOAA/BbIBOMAA

}

BoiBaet, 4To MabJIOHHBII METOJI «CKOJIB3UT 110 MEPAPXUU Hacaen0oBaHust. IeXoMHbIi
IepeMeHHBIH IIar aIrOpUTMa MOXKET OKa3aThCs I0BOJIBHO CJIOKHOIN omeparue, 4To
noTpebyeT ee narbHeHTel IeKOMIO3UIINI. B pe3yrbTaTe MOKET TTOSIBUTHCS €I1le OJINH
abCTpaKTHBII KJIacc, KOTOPBIH ellle ChJbHee pasobbeT MCXO/HBIE TIaru alrOpuT™Ma Ha
etrte HoJtee TPOCTDIE U KOHKPETHDIE HTATIDL.

Ctparterua vs. WabnoHHbIN MeToj,

B HEKOTOPBIX CIIyJasx mepeMeHHBIH AT alTOPUTMA SBJISIETCS TOBOTBHO CAMOCTOSITEb-
HOU oreparueii, KOTOpyIo JIydIlie CIPSITaTh B OTIEJIbHON a0CTPaKIINN.

Hanpumep, B IpeapIAyIieM IPUMepe BCIO OTBETCTBEHHOCTH 3a Pasbop CTPOKU MOKHO
BBIJIEJIUTD B OT/EJIbHbII aclieKT — cTpaTteruio pazbopa sanucu. [Ipu aTom sanHas crpa-
TeTusT MOJKET KaK TepeaBaThest Ha Ga30BOM YPOBHE, TAK U SIBJSITHCS TETATBIO PeaTn3a-
I KOHKPETHOTO MMIIOPTepa. BriosiHe BO3MOKHO, 4TO cTpaTerist pasbopa GyaeT mpu-
MEHSATBCS JIUIS BCeX (hailJIoBBIX UMIIOPTEPOB, HO HE TIPUMEHATHCS B APYTUX CIAYYAAK
(suctunr 2.5).
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JNluctunr 2.5. Knacc LogFileReaderBase, npvHumatowmin ctpateruio ILogParser

public interface ILogParser

{
LogEntry ParselLogEntry(string stringEntry);

public abstract class LogFileReaderBase : LogImporter

{

protected(string fileName, ILogParser TlogParser)

{
//

protected override LogEntry ParselLogEntry(string stringEntry)
{

return _TogParser.ParseLogEntry(stringEntry);

//

NMPUMEYAHUE

% B npepablaylueii rnaBe yxe roBopuiock o TOM, YTo cTpaterns obecneymBaet rmbKoCTb,

0[HAKO BeJeT K YBENNYEHUIO CNOXHOCTU. bonee pasymHo BHavane cnpatarb 10TUKY

pasbopa cTpoku B knacce LogParser, KOTOPbI MOXET NpMHUMaTL hopmart pasbupa-

eMoi1 CTPOKM. ToNbKO ecnu TaKoW rMOKOCTU OKAXETCA HeJ0CTaTOuHO, CTOUT BbILENATh
untepdernic ILogParser.

LLlabnoHHbIN MeTOA U 06ecneyeHue
TeCTUpYyemocTu

THUIUYHBIM TTOAX0A0M JJIsT 06ECTICYUeHNSI TECTUPYEMOCTH SIBJISICTCS UCTIOIb30BAHUE
nnrepdeiicos. OnpeseseHHOe TOBEJCHNE, 3aBI3aHHOE HAa BHEIITHEE OKPYIKEHUeE, Bblje-
Jigercd B OTeAbHbIN mHTepdeiic, n 3aTeM nHTEpdEIiC epeaeTcs TeKyIeMy KIaccy.
Temepb ¢ MOMOTIHIO OOBEKTOB-TIOENOK (M MOKOB, OT MOCK) MOJKHO 9MYINPOBAThH
BHEIIHEE OKPY>KEHUE U TIOKPBITH KJIACC TeCTAMU B U30JIAIUH.
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BMmecto BbiziesieHust HHTEpGeiica MOKHO BOCIIONB30BAThCsI PA3HOBUHOCTHIO MATTEPHA
«[ITaboHHbI MeTO/» 110/ HadBaHueM <BbiesieHne 1 repeorpeiesieHue 3aBUCHMOCTI»
(Extract and Override)'. CyTbh TeXHUKH 3aKJIFOYAETCST B BBIIETIEHIN U3MEHUYHUBOTO [TOBEIE-
HUS B BUPTYAJIbHbIIA METO/, TIOBEIEHUE KOTOPOTO 3aTeM MOKHO TI€PEOTIPEIE/IUTh B TECTE.

Tak, kmacc LogFileReader MOKHO CeTaTh TECTUPYEMBIM ITyT€M BBIHECEHNST OTKPHI-
T (paila B BUPTYaJIbHBIIA MeTO/I. 3aTeM B TeCTaX MOKHO OYET IIePEOIPEAeIUTh ITOT
BUPTYaJIbHBIA METOJI U BEPHYTH 9K3EMILISIP MemoryStream WK CBOETO COOCTBEHHOTO
KJacca, YHACJaeIOBAHHOTO OT Stream (JUCTUHT 2.6).

JluctuHr 2.6. cnonb3oBaHue 1WabNOHHOrO MeTOAA B TeCTax

public abstract class LogFileReaderBase : LogImporter, IDisposable

{

protected LogFileReaderBase(string fileName)

{

_stream = new Lazy<Stream>(() => OpenFileStream(fileName)));

protected virtual Stream OpenFileStream(string fileName)

{

return new FileStream(fileName, FileMode.Open);

// B TecTtax
class FakelLogFileReader : LogFileReaderBase

{

private readonly MemoryStream mockStream;

public FakelLogFileReader(MemoryStream mockStream)
. base(string.Empty)

_mockStream = mockStream;

! Buepsbie ganHbiii npueM 6b11 onucan Maiikiom @uszepcom B ero kaure Working Effectively
With Legacy Code, a 3atem B krure Post Omreposa The Art of Unit Testing.
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protected override Stream OpenFileStream(string fileName)

{

return _mockStream;

[Test]
public void TestFakedMemoryStreamProvidedOneETement ()

{
// Arrange

LogFileReaderBase cut = new FakelLogFileReader(
GetMemoryStreamithOneETement());

// Act
var logEntries = cut.ReadlLogEntry():

// Assert
Assert.That(logEntries.Count(), Is.EqualTo(1));

BHUMAHUE

YenaHue npoTeCTMPOBATL HEKOTOPbINA KO B U30ALMN MOXKET MPUBECTU K OLLYLLEHNIO
NOM¥HOI 6e30MacHOCTU: KOf NPOTECTUPOBAH, @ 3HAYNT, B HEM HET olINOOK. B toHUT-Te-
CTax NPaKTUYeCKM HEBO3MOXHO Y4eCTb BCE TOHKOCTMU, KOTOPbIE MOTYT BO3HUKHYTb Npw
paborte ¢ peanbHbiMK thanamu. Mpu paboTe ¢ BHEWHUM OKPYKEHUEM, MTOMUMO KOHUT-
TecToB, 0653aTeNbHO JOMKHbBI NPUCYTCTBOBATL MHTErPaLMOHHbIE TECTbI, KOTOPbIE NPO-
BEPAT rPaHNYHbIE YCIIOBUS B CIOKHbIX CUTYaLUAX.

@ —mll)

LLIa6nOHHDbIN METOA U KOHTPAKTbI

[Tabg0HHBIH METOJL OIIPE/IesIsIeT KOHTPAKT MEK/Ty GA30BBIM KJIACCOM ¥ HACJCHUKAMH,
MO3TOMY OY€Hb BaXKHO, 4TOOBI 3TOT KOHTPAKT OBLI MAKCHMAJIBHO MOHATHBIM. [10/1X0-
JISITIHE CUTHATYPBI METOIOB M KOMMEHTAPUU MOTYT JIaTh MOHSATH Pa3pabOTUMKY KJacca-
HACJIE[HUKA, YTO €My MOKHO JIeJIaTh, a 4TO — HeT. bojiee MOAXOASIUM cioco6oM
(hopmanmzanuy OTHOIIEHUI MEXKIY KJIacCaMU SIBJISETCS MCIOJIb30BAHUE MTPUHITUIIOB
TIPOCKTUPOBAHUA ITO KOHTPAKTY.
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C noMombo NpeAyCclI0BUIA U MOCTYCIOBHIT MOKHO 00OJIEE YETKO ITOKA3aTh KeJTaeMoe
MOBeJIeHNe U OTPAHUYEHMsT METO/IOB HacJaeHUKOB. C/ies1aTh 9TO MOKHO C TIOMOIIbIO
6ubmorexu Code Contracts (yucrunr 2.7).

Jluctunr 2.7. Mpumep MCNoNb30BaHNA KOHTPAKTOB C WABNOHHBIM METOA0M

[ContractClass(typeof (LoglmporterContract))]
public abstract class LogImporter

{

protected abstract IEnumerable<string> ReadEntries(ref int position);

protected abstract LogEntry ParselLogEntry(string stringEntry);

[ExcludeFromCodeCoverage, ContractClassFor(typeof (Loglmporter))]
public abstract class LogImporterContract : LogImporter

{

protected override IEnumerable<string> ReadEntries(ref int position)

{
Contract.Ensures(Contract.Result<IEnumerable<string>>() !'= null);
Contract.Ensures(
Contract.ValueAtReturn(out position) >=
Contract.0ldValue(position));

throw new System.NotImplementedException();

protected override LogEntry ParselLogEntry(string stringEntry)
{

Contract.Requires(stringkntry != null);
Contract.Ensures(Contract.Result<LogEntry>() != null);

throw new System.NotImplementedException();
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[pemycaosust u noctycosst B 6Gubmoreke Code Contracts 3a1a10T¢st ¢ MOMOTITHIO METOIOB
kyacca Contract, Takux kak Requires, Ensures, Assume u ap. [lockoJbKy yTBep:x/ie-
HVIST 3A/IAI0TCS ¢ TTOMOTITHIO METOJIOB, TO KOHTPAKTHI aGCTPAKTHBIX METOIOB 1 MHTEPhEicOB
33/IAI0TCST B CIIEIUAIBHOM KJIACCe, TOMEYEHHOM aTprbyToM ContractClassFor.

C HOMOIIBIO MPELYCAOBUI 1 MOCTYCA0BUH pazpaboTyrk 6a30BOTO KJIacca MOKET YETKO
yKasaTb, YTO MeTO/Ibl ReadEntries n ParseLogEntry He MOTYT BO3BpalaTthb null.
A Takike 4TO 3HaueHUE apryMeHTa position He 0JPKHO YMEHBIIUTBCA 110CJIE BbI30BA
MeToza ReadEntries.

NMPUMEYAHUE

MonHouEeHHOe onncaHne NPUHLUMNOB KOHTPAKTHOrO NPOrpamMMUPOBaHUA BbIXOLMT 3
pamKy AaHHON KHUIK. Jly4lIMM UCTOYHMKOM NO 3TON TeMe ABAAETCA KHUra beptpaHa
Meitepa «O6bEKTHO-OPUEHTUPOBAHHOE KOHCTPYMPOBAaHME NPOTrPaMMHBIX CUCTEMY,
B KOTOPOW KOHTPAKTHOE NPOrpamMmmM1MpoBaHMe UCNONb3YeTCs B KA4eCTBe OCHOBHOTO UH-
CTpyMeHTa 06bEKTHO-OPUEHTUPOBAHHOIO MPOEKTUPOBAHMSA. C KOHTPAKTHBIM MPOrpam-
MupoBaHuem Ha nnarchopme .NET MOXKHO NO3HAKOMMUTLCSA B MOMX CTaTbsX M0 3TON Teme
no aapecy http://bit.ly/DesignByContractArticles, a Takxe B ohuLnanbHOM JOKYMEH-
Taumuu 6ubnnorekmn Code Contracts.

NpumeHumoctb

HpaKTI/I‘{ECKI/I BCer/a, Korjaa y Bac B I'OJIOBE ITOABJIAETCA MbBICJIb O ITIOBTOPHOM HCITOJIb-
30BaHNM KOJa C IMOMOIIbIO HAaCJe/I0OBaHNA, CTOUT ITOAYyMaTb, KaK MOKHO BbIPDa3UTb OT-
HOHNICHUS MEKIY 6a30BBIM KJIACCOM U €T0 HacCcJIeJHNKOM MaKCHUMaJ/IbHO YE€TKO. HPI/I 9TOM
HYXHO IIOMHHUTDH O CBOUX KJIMEHTaX — KaK O BHEITHUX KJyaCCaX, TaK U O HaCJIe/[HUKaX:
HACKOJIBKO ITPOCTO CO31aTh HaC/JIE€IHNKA KIaCCa, KaKHe METO/IbI HYKHO IIEPEOIIPENE/INTD,
YTO B HUX MOJKHO JeJj1aTh, a UTO — Heb3s? Kora  oT Kakux Kj1accoB nepapxmun HacJie-
JA0BaHUS HYKHO HaCJIeZ[OBaTb? Hackonbxko nerko I[O63.BI/ITI) €lie O/IHOI'0 HacJieAHKa, He
BAaBasCh B [I€Ta/ I peaan3alnm 6azoBoro kaacca?

DopMasu3alys OTHONIEHUH MesKay Ga30BbIM KJIaCCOM M HACJEIHIKOM € MOMOIIBIO
KOHTDPAKTOB 1 IIa0JI0HHOI0 METO/IA CAEJIAET KU3Hb Pa3pab0TYNKOB HACIEAHIUKOB IIPOLLE
u nousTHee. [TTabIOHHBII METO/ 3a1a€T KapKac, KOTOPbII YeTKO FOBOPUT TI0JIb30BATEIIO,
YTO OH MOJKET C/IeJIaTh M B KAKOM KOHTEKCTE.

Mpumepsbl B .NET Framework

IIpumepos ucnoabszosanus narrepia «Ilabaonnsiii Merog» B .NET Framework ouenb
muOT0. [To GoJIbIIIOMY CUeTy, JiI060i a0CTPAKTHBII KJIACC, KOTOPBIN COEPKUT 3allUIIeH-
HBII aOGCTPAKTHBIN METO/I, sIBJIsIETCS TpUMepoM TaTTepHa «I1[abIOHHBIN METOT.
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WCF npocro nponuran aTuM narrepioM. OHUM U3 NPUMEPOB SABJISETCS KJacce
CommunicationObject, MmeTonbl KOTOporo Open, Close, Abort u Ap. «3aleyaTaHbl»
(sealed), HO pu 9TOM BBI3BIBAIOT BUPTYaJbHBIE U aOCTPaKTHBIE METOBI OnClosed,
OnAbort mT. 1.

[ pyrumu ipumepamu atoro natrepHa B cocrabe W CFE moryT ciy:xutb ChannelBase,
ChannelFactoryBase, MessageHeader, ServiceHostBase, BodyWriter,
KOTOPBIE OMPEAECJIAIOT KapKac aJTOpUTMa U MO3BOJIAIOT HaCJIeHUKAM 3a/aBaTh JIUIIb
HEKOTOpbIE LIaTH.

Emte npumepsr:

O safeHandle (4 ero HacJaeAHUKHU) ¢ aOCTPAKTHBIM METOLOM ReleaseHandle;

O kyacc TaskScheduler ¢ ero BHYTpeHHUM QueueTask U OTKPBITHIM Try-—
ExecuteTaskInline;

U kisiacc HashAlgorithm ¢ ero HashCore, knacc DbCommandBuilder u MHOTUE
JpyTHeE.

MaTtTepH ocBob6oXaeHun pecypcos (Dispose Pattern)

Ha nnatdpopme .NET npobnemoit ynpaBneHms namaTbio 3aHMMaeTcA COOPLUMK MyCO-
pa, HO MPY 3TOM OCTAlOTCA BOMPOChI CO CBOEBPEMEHHOW OUMNCTKOWN pecypcoB. B A3bike
C++ pna 3Toro CNonb3yTcA AeCTPYKTOPbI, @ B ynpaBnsaeMblX A3blKax, Takux Kak C#, —
meTop Dispose UHTepdenica IDisposable, KOTOPbIA U Aan Ha3BaHWe COOTBET-
CTBYIOLLEMY NaTTEPHY NPOEKTMPOBAHUA.

MaTTepH ocBoboXaeHMA pecypcos (Dispose Pattern) Ha nnatdopme .NET Becbma
TAxenoseceH. [Mouemy BooOLLe noABuIacb He0OXoOAMMOCTb B YrNpaBieHUN pecypcamm
B CICTeMe C aBTOMaTU4eckom cbopkoi mycopa? lNoTomy 4To, MOMUMO NaMATH, NPUIO-
KeHre MOXeT BNnajeTb 1 APYrMY BaXKHbIMW pecypcami, TaKMMK Kak AeCKpUnTopbl
dalinoB 1 NOTOKOB, MbloTEKCbI, ceMadopbl 1 T. N. Bpema cbopkn mycopa 3aBUCUT OT
MHOTUX GaKTOPOB U HE MOXET (M He AOMKHO) KOHTPONMPOBATLCA NpunoxkeHuem. C pe-
cypcamu feno o6CTouT nHaue: pa3paboTumk AOMKEH NPUNOXUTb BCE YCUNKA, YTOObI
BpemaA BnageHna MM 66110 MUHUMANbHbIM.

B ocHoBe naTTepHa 0cBO6OXAEHMA PeCypPCOoB fexaT NOHATUA yrpaBisaemblX 1 He-
YNpaBnsieMbIX PECYPCOB, KOTOPbIE B paMKax «ynpasnsemoi» nnatGopmMbl KaxyTcs Heno-
rMuYHbIMK. HeynpaBnsaemble pecypcbl NPeAcTaBnAoT co60 06beKTbl, 0 KOTOPbIX COBEP-
LUEHHO HMYero He n3BecTHO cpene ncnonHenma (CLR, Common Language Runtime).
XopoLMM NpUMePOM MOTYT CIYXKUTb «Cbipble AeCKPUMTOPbI», NPefCTaBleHHble 3Have-
HMeM Int Pt r. Kak TONIbKO «Cblpoi 06BbEKT» 060pauMBaEeTCA B yNpaBiaeMblil Knacc, Takon
pecypc CTaHOBUTCA YNpaBnsaeMbIM.

YnpasneHue pecypcamu B .NET ocHoBbIBaeTcA Ha UHTepdelice IDisposable,
MeTof Dispose KOTOPOro Bbl3bIBaeTCA NMOMb30BaTENbCKUM KOLOM, 1 Ha drHanm3aTope
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(finalizers), KoTopbI BbI3bIBaeTCS BO BpeMsi COOpKM Mycopa. PasHuua mexgy drHanm-
3aTOPOM U METOOM Dispose COCTOUT B TOM, UTO MePBbI BbI3bIBAETCA COOPLLNKOM
MyCOpa B HEM3BECTHbIVi MOMEHT BPEMEHU, NPU 3TOM NOPALOK BbI30Ba GMHaNMN3aTOPOB
[J151 pa3HbIX 06BEKTOB He onpefesieH’. BTopo Bbi3bIBaETCA MOJIb30BATENIbCKM KOLIOM,
rocie Yero CCblIKa Ha «<MepTBbIV» 0OBEKT MPOAOIIKAET CYLLECTBOBATD.

MNonHoueHHas peanu3aLus naTTepHa ynpasieHUs pecypcamu A «<He3anevyaTaHHbIX»
(non-sealed) knaccoB 1OBONBbHO TAXenoBecHa. PazpaboTumk Knacca JomkeH 406aBUTb
LOMONTHUTENbHBIN BUPTYasbHbIN MeTof Dispose (bool), OTBETCTBEHHDIN 32 0CBOOO-
XIeHre yrnpaBnsemMblX U HeyrnpaBseMblX PeCYpPCOB B 3aBUCMMOCTU OT NepefaHHOro
aprymeHTa (MMcTuHr 2.8).

Juctunr 2.8. Mpumep peannsauum naTrepHa 0CBOBOMXAEHMSA pecypcoB

public class ComplexResourceHolder : IDisposable
{
// Bybep n3 Heynpasnaemoro kKopa (Heynpasnisemblii pecypc)
private IntPtr buffer;
// [leckpuntop cobeits OC (ynpasnaemsiii pecypc)
private SafeHandle handle;

public ComplexResourceHolder()

{

// 3axBaTbiBaEM PeCcypChl

_buffer = AllocateBuffer();

_handle = new SafeWaitHandle(IntPtr.Zero. true):
}

protected virtual void Dispose(bool disposing)

{

// Heynpasnsembie pecypchl 0CBOOOKAAITCA B 0OOM Cliydae
ReleaseBuffer(_buffer);

// Bbi3biBaeM u3 metona Dispose, 0CBOOOKAAEM YMpaBliseMble Pecypchl

t Crporo roBops, 910 He coBceM Tak. Ouepesb c60pKy Mycopa AByxmnpuopurerHast. CHavara
BBI3BIBAIOTCSI «OOBIUHbBIE» OOBEKTBI, II0CJIE KOTOPBIX BBI3BIBAIOTCSI «KPUTHUECKUE» OOBEKTBI,
KJIacchl KOTOPBIX yHacaenosatbl ot CriticalFinalizerObject. 9Ta 0co6eHHOCTD 03BOISIET
«OOBIYHBIMY> [OJIb30BATEILCKIM TUIIAM 0OPAIAThCst B CBOMX (DUHAIM3ATOPAX K MOJISIM TUIIA
Thread, ReaderWriterLock niau SafeHandle.
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if (disposing)

{
if (_handle != null)
_handle.Dispose();
}
}
~CompTexResourceHolder()
{
Dispose(false);
}
public void Dispose()
{
Dispose(true);
GC.SuppressFinalize(this);
}

// Metoabl AllocateBuffer n ReleaseBuffer

B ocHOBe fjlaHHOrO NaTTepHa NEXUT MPEAMNONOXKEHNME, YTO JIIOOW Knacc ¢ pecypcamu
MOXeT cofieprkaTb 0OHOBpeMeHHO yrpaBisemble 1 HeynpasiaeMble pecypcbl. [Tpu 3Tom
OCHOBHas paboTa No 0cBOOOXKAEHNIO pecypcoB fenaeTca B MeToge Dispose (bool),
KOTOPbIN Bbi3biBaeTCA M3 MeTofa Dispose n duHanmnsatTopa, a 6ynes aprymeHT no3so-
NAET NOHATb, OTKYAa BbI3blBAETCA STOT METOA,

MockonbKy Npu Bbi3oBe MeTofa Dispose 0ObEKT elle NOIHOCTbIO KMUBY», TO
B 3TOM CJiyyae MOXHO ocBobGOXAaTb yrnpaBnAemMbie U HeynpaBasaemMble pecypchbl.
Mpwn Bbi30Be dpMHanNM3aTopa HET HMKAKUX rapaHTuiA, YTO yrnpaBrAaemble pecypchl,
COXpaHeHHble B MONAX TeKylero o6bekTa, elle He 6binnm 0CBOOOXKAEHbI CBOUMM
CO6CTBEHHbIMM PUHANM3aTOPaMu, MO3TOMY HaM OCTAaeTCs 0CBOOOAUTL NULIb He-
ynpasfisemble pecypcbl.

Y 3TOro naTTepHa ecTb fiBa O4eHb BaXHbIX HegocTaTKa. Bo-nepBbix, naTTepH oyeHb
N3BECTeH, @ BO-BTOPbIX, OH ABAAETCA M36bITOUHBIM B 99,999 % cryyaes.

MMaBHbIV BOMPOC, KOTOPbIA HY»KHO cebe 3apaTb: a OyaeT M MOW KNacc Um ero Ha-
CNefHUK coepxaTb OAHOBPEMEHHO yrpaBfsaeMble 1 HeyrnpasssaeMble pecypcbl? Kakown
CMbICST B OJHOM KJlacce fepxaTtb nona tuna FileStream n IntPtr? Pa3se 370 He
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OyZeT HapyLwaTb 34PaBblii CMbIC Y MPUHLMMbI MPOEKTUPOBAHNSA, Takne Kak MPUHLKMN
eVHCTBEHHO 06A3aHHOCTI?

PaboTaTb C HeynpaBnAembIMy pecypcami [OBOJIbHO CIIOMXHO, MO3TOMY NepBoe, YTO
HY>KHO cllenaTb, — 3aBEPHYTb €ro B yrpaB/isaemyto 06010uUKy, Hanpumep B SmartHandle.
Ho B peanu3auum 3Toro Knacca naTrepH ynpasfieH/a pecypcaMmm Toxe He NoHagoout-
€A, NOCKONbKY Knacc SmartHandle 6yaeT cogepaTb NLIb HeyrnpasasaeMblil pecypc
W HUKoraa He OyAeT XpaHWTb B HEM HUYero 6osbLue.

[Jaxe ecnn Komy-To noTpebyeTca cMeLaTb [iBa BMAA PECYpCOB B OLHOM Knacce, TO
BMECTO MaJIONOHATHOro Metoaa Dispose (bool) HAaMHOrO Nosie3Hee BOCMNOJb30BaTb-
cAanatTepHom «LLIabnoHHbI MeTOA» 1 YETKO pa3feNnvTb 3TU LWaru Apyr oT gpyra. [4na sto-
ro NPoLEecc OUNCTKM PecypcoB cieayeT pa3buTb Ha Be COCTaBAAOLWME: OUMNCTKY He-
ynpaBifaeMbIX PeCcypcoB C NOMOLLbIo MeTofa DisposeNativeResources U OUNCTKY
ynpasnaeMblX pecypcoB DisposeManagedResources.

Jluctuar 2.9. Mcnonb3oBaHue WabnoHHOTO MeToAA A/1S YNPABAEHUA pecypcamu

public class ProperComplexResourceHolder : IDisposable

{

// TIona 1 KOHCTPYKTOP KJaCCa aHanorn4Hbl

protected virtual void DisposeNativeResources()

{

ReleaseBuffer( buffer);
}
protected virtual void DisposeManagedResources()
{

if (_handle != null)

_handle.Dispose():

}
~ProperComplexResourceHolder()
{

DisposeNativeResources();
}

public void Dispose()

{
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DisposeNativeResources();
DisposeManagedResources() ;
GC.SuppressFinalize(this);

// Metoabl AllocateBuffer n ReleaseBuffer

B sTOoMm cny4dyae metoq Dispose CcTan HEMHOIO CIOXHee, HO npu pa3pa60TKe no-
BTOPHO NCNOJ1b3yeMoro Koga 60sblUe BHUMAHUA HY>XHO yAoe/InTb He KO/Tn4eCTBy KoAa
B 6@30BOM Knacce, a JIerkoCcTu U OOHO3HAYHOCTN peann3aynnm HacneaHMKOoB. ABTOpy
no6oro npon3BOAHOrIO Knacca 6y,D,ET YEeTKO NMOHATHO, YTO MOXHO fenaTb B nepeonpe-
[eNleHHOM MeToAe, a YTO — HET.

NMPUMEYAHUE

% MoppobHee o natrepHe Dispose, pasHuLe MeXAY yNpaBaseMbIiMU U HeYNpaBiseMbl-

MW pecypcamu MOXHO nounTath B ctatbe Dispose Pattern no agpecy bit.ly/Dispose-

PatternDotNet. CambiM MOMHBIM ONMCAHMEM 3TOrO NaTTepHa ABAAETCA cTaTba Ko

Naddun DG Update: Dispose, Finalization and Resource Management no agpecy

http://joeduffyblog.com/2005/04/08/dg-update-dispose-finalization-and-resource-
management/.

SafeHandle u wwa6bnoHHbIN MeTO

HecmoTps Ha To UTo NpeanoXeHHasi Bepcusa NaTTepHa 0CBOOOXKAEHNA PecypcoB He
ABNsAeTCA O6LWenpUHATON, cywwecTBytoT Knaccol .NET Framework, koTopble ncnonb3ytot
MOJTHOLIEHHbI WAabNOHHBIV MeToA Ans ynpasneHus pecypcamu. OguH 13 Taknx npeg-
cTaButenenm — knacc SafeHandle.

Tak, nomMmo BupTyanbHoro metoaa Dispose (bool), B Knacce SafeHandle
onpeaeneH abCcTpakTHbIN MeToa ReleaseHandle, NpeAHa3HaueHHbI Henocpea-
CTBEHHO /11 OCBOOOXKAEHUSA HeYMNPaB/IsSieMOro feCKPUNTopa, M abCcTpakTHOE CBONCTBO
IsInvalid, KOTOpOe [OMKHO CKa3aTb, BaNuAeH A TeKyLWwmnim 4eCKpunTop.

B pe3synbTaTte, ecniv Bbl 3aX0TUTe peanv3oBaTb CBOW yrpasiAaeMblin 4eCKPUNTop, 3TO
MOXHO caenaTtb NyTem CO3JaHuA HacnefHMKa knacca SafeHandle (nuctmHr 2.10)
1 NyTem nepeonpeaeneHns «<HeJOCTaLWUX LWAaroB anroputma WabnoHHOro MeToaa.

Jlnctunr 2.10. Npumep co3gaHus HacnegHuKa knacca SafeHandle

// Knacc HativeHelper B Koje OTCyTCTBYyeT
class CustomSafeHandler : SafeHandle

{

private readonly IntPtr nativeHandle =
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NativeHelper.InvalidHandler;

[ReliabilityContract(
Consistency.WillNotCorruptState, Cer.MayFail)]
public CustomSafeHandler()
. base(NativeHelper.InvalidHandler, true)

{
_nativeHandle = NativeHelper.AcquireHandle();
}
public override bool IsInvalid
{
[SecurityCriticall]
get
{
return
_nativeHandle == NativeHelper.InvalidHandler;
}
}
protected override bool ReleaseHandle()
{
NativeHelper.ReleaseHandle(DangerousGetHandle());
return true;
}

MeTtop ReleaseHandle 6yaert Bbi3BaH Npu BbI30Be MeTofa Dispose U Npu BbI30-
Be dMHanM3aTopa, HO NMLb B TOM Cllyyae, ec/iv JeCKPUNTOP OKaXKeTCA BanugHbIM
(cBonmcTBo IsInvalid BepHeT false).

MpeanoxeHHbIN BapraHT NaTTepHa 0CBOOOXAEeHNA pecypcoB He ABnAeTca obLe-
NPUHATbIM. B cnyyae NOBTOPHO MCMONb3yeMoro Koaa A NpeanouTy obLwenpuHATYo
Bepcuto nattepHa. OfgHaKo B Cilyyae BHYTPEHHErO KOAa A HaCTOATENIbHO PeKoMeHyo
obaymaTb 1 06CyanTb C KoNneraMmm BO3MOXHOCTb NPUMEHEHUA YNPOLLEHHON BepCcum
naTTepHa Ha OCHOBE LWABNOHHOIO MeToZa.




[naBa 3

[NatTepH «llocpeaHUK»
(Mediator)

Hasunauenwue: onpezessger 00beKT, MHKANCYIUPYIOUIMIL Cr10co0 B3aUMOIEHCTBI MHO-
KecTBa OOBHEKTOB.

JApyrumMu ciaoBaMM: IOCPEHUK — 3TO KJIeH, CBS3bIBAIOIINN HECKOJBKO HE3aBUCUMBbIX
KJIAcCOB Mexk Iy co00it. OH N36aBIAET KIACCH OT HEOOXOMMMOCTH CCHITATLCS PYT Ha
JIPyra, HO3BOJIAS TEM CAaMbIM UX HE3aBUCHUMO U3MEHSATD U aHAJU3UPOBATb.

MoTtuBauus

Camas mpocTas peanusariist UMIIOPTa JIOTOB MOJKET BhITJIsAIeTh Tak. Kiacc LogFile—
Reader ynTaet Jor-haiiibl U BBI3BIBACT METO/BI Kylacca LogSaver, KOTOPbIH coxpa-
HsIeT JIOT-(haiiuIbl IJIsT TTOCJIEYIOIIErO TIOJTHOTEKCTOBOTO tioncka! (puc. 3.1).

PaceMoTpeHHbIi 371eCh IpEMEp OueHb HATIOMMHAET BapUaHT, AaHHbI PoGeprom MapTHHOM B cTa-
The « [ [pUHIIUIT THBEPCHU 3aBUCUMOCTElT», KOTOPYIO MOKHO HailTu 110 aapecy http://www.object-
mentor.com/resources/articles/dip.pdf. PasHuia jimiiib B TOM, 4TO BMECTO YMTATEJIS U IIUCATEJISE
sioros Pobepr ucnonbayer kiaacebt Jlamibt (Lamp) u Krnonku (Button). Xors 3agauu ouensb 11o-
x0u, PobepT npejiiaraerT HECKOJIBKO HHOE PEllleHIe, OCHOBAHHOE Ha BbljesieHy uHTepdeiica
1 MHBepCcHH 3aBucuMocTell. C Moelt TOUKHU 3peHwsT, TaHHasT 3a/1aua UIeIbHO PeIaeTcs UMEHHO
¢ omolibio arreproB «Habmonarens» u «Ilocpentuks u He TpeGyeT BbijieJIeHUs] HUKAKUX J10-
TIOJTHUTETbHBIX MHTEPdENCOB.
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LogFileReader LogSaver

—_logSaver: LogSaver
+ReadLog(logFileName)

+SavelLogEntry(LogEntry)

foreach line in ReadLog()
{
entry = Parse(line)
_logSaver.SaveLogEntry(entry);
}

Puc. 3.1. [ln3aiiH npuMuTUBHOIO Npouecca umnopta nor-ainnos

[Ipu Takom noaxozie knace LogFileReader KeCTKO CBs3aH ¢ LogSaver, 4TO HE 110-
3BOJISIET UCTIOJIH30BaTh Kjacc LogFileReader MOBTOPHO B IPYTOM KOHTeKcTe. Takxe
9TO YCJIOJKHSIET aHAJI3 U PasBUTHE KJiacca LogFileReader, MMOCKOIBKY TpeGyeT Mo-
HUMaHK PadOThI IO 3aBUCHMOCTEN.

OcuoBHast npo6Jiema 3TOro au3ailHa B TOM, 4TO OH IJIOXO MOJEJIUPYET 3a/1ady.
Kuraceol yTeHUs 1 COXpaHEHUS JIOTOB SBJSAIOTCS HE3aBUCUMBIMHE IIATaMK UMIIOPTA
Jor-haiisioB U He MOJUKHBI 3HATH APYT O Apyre. Peluenue o «mepekIaibiBaHuN»
JIOTOB U3 OJIHOTO HCTOYHUKA B IPYTOil IOJIKHO PEIIAThCSI HE HA YPOBHE 9THX KJIACCOB,
a Boimie. M €710 3/1eCh He CTOJIBKO B OTCYTCTBUU MMOKOCTU TEKYIIETO PEIleHMs,
CKOJIbKO B HEHY/KHOM CJIOKHOCTH U TJIOXOM pasjieJIeHun OTBETCTBeHHOCTH. B cu-
cTeMe MOKHO YETKO BBIIEJIUTh TPU aCHEKTa: YTEHUE JIOTOB, COXPAHEHE JIOTOB U CBsI-
3ylolilee 3BeHO, KOTOPOE 3HAET, YTO HYKHO MePEKIAAbIBATh JOTH UMEHHO TAKUM
00pasoM.

Camoe IpocToe perieHe 3aKII0YaeTCsI B BBIZIETICHUH elIle OJTHOTO Kiacca, LogImporter,
KOTOPBIH Gy/IeT 3HATH O IBYX JIPYTUX KJIACCAX U 3aHUMATHCST UMITOPTOM JIOTOB 3 O/THO-
ro UCTOYHUKA B Apyrou (puc. 3.2).

Kracc LogImporter BhICTyHaeT B POJIM MTOCPEHUKA: OH CBSI3BIBAET BOCJIMHO He-
CKOJIbKO HU3KOYPOBHEBBIX KJIACCOB JIJIsT 0GECTieYeHrsI HOBOTO BBICOKOYPOBHEBOTO
noseennst. Takoii moaxon obecreunBaet THOKOCTH B PA3BUTHN CHCTEMBI, XOTsI U He
BBOJAUT HOJUMOP(HOTO moBeieHust. [ToCpeTHUK B 9TOM CJIydae BBICTYaeT 6apbepoM,
KOTOPBII TaCUT U3BMEHEHUS B OJHOM YacTU CUCTEMBI, He JlJaBas UM PaCIpOCTPaHATbCS
Ha ipyrue yacTu! Jlo6bie uamenenns B kinacce LogFileReader IpUBEAYT K MOJIM-
dukanuu LogImporter, HO He TOTPEOYIOT H3MEHEeHUH Kiacca LogFileSaver nin
€T0 KJIMEHTOB.
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LogFileReader LogSaver
+ReadLog(logFileName) +SavelLogEntry(LogEntry)
AN

foreach line in ReadLog()

{
entry = Parse(line)
_logSaver.SaveLogEntry(entry);

}

Loglmporter

+ImportLog(logFileName)

—_reader: LogFileReader
—_saver: LogSaver

Puc. 3.2. lnarpamma knaccos umnopta nor-cainos

NMPUMEYAHUE

3puK IBaHC B CBOel 3HameHuTon kHure Domain-Driven Design. Tackling Complexity in
the Heart of Software 4eTko pasaensier noHsTus rubroro (flexible) n nogatnueoro (supple)
an3aiiHa. IMbKocTb 06bIYHO 0becneynBaeTcs 3a CYeT JONONHNUTENbHbIX YPOBHEN abCTpaK-
umu (Hanpumep, noAMopdr3Ma U Mepapxmii HaciefoBaHus), YTo HeU36EKHO NPUBOANT
K YBEMYEHWIO CNOKHOCTU. [10aTNNBbIN e An3aiH NpeacTaBnseT coboii camblii NPoCToi
cnocob pelleHns nocTaBneHHon 3aaaymn. OH He obecneynBaeT BO3MOXHOCTY aaanTalLmm
CMCTEMbI K HOBbIM TpeboBaHMsA Ha NeTy, BO BpeMs UCMOAHeHNs. MiameHeHre noBeaeHns
notpebyeT BHECEHUA U3MEHEHWIA B KOA MPUNOKEHWSA, HO MOCKOMbKY AM3aiiH NPOCT U No-
[JatnuB, To cienatb 310 byaeT NpocTo. TaKoM NoAX0/ 3KOHOMMT CUAbl U MO3BONsET U36exarb
O/IHOW 13 TUMMYHbBIX IOBYLLIEK COBPEMEHHOIO NPOEKTUPOBaHUA — Npobaembl Npexaespe-
MeHHoro o606ueHns (premature generalization).

Kak 11 60JIBIITIHCTBO IPYTUX KJIACCHYECKUX [TATTEPHOB, OITMCAHHE TTaTTepHa «IlocpeHuKs
OT «BaH/IBI YeTHIPEX> TPEAoIATaeT HATMIMe HacaeoBanus. Kimaccuaeckast rarpaMma
kJsaccoB arrepua «Ilocpennuks npusesena Ha puc. 3.3.

OG6BIYHO B3aMMOJIEHCTBYOIINE KOMIIOHEHTHI HE CofiepKatT 061Iero npejka (eciv He
CcUMTaTh KJacca System.Object) U coBceM He 06s13aTeNILHO 3HAIOT O KJracce-nmocpena-
nuke. Vepapxus 1ocpeiHMKOB TaKKe IIPUMEHSETCS JI0BOJILHO PEJKO.

YyacTHUKH:

U Mediator (LogFilelImporter) — omnpezenseT untepdeiic mocpennuka. Ha mpax-
TrKe 6a30BBII KITACC TTOCPETHNKA BBIIESIETCS PEKO, TTOITOMY Kiracc Mediator
06BIYHO COMEPIKUT BCIO JIOTHKY B3aUMOJIEIHCTBYS;
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Mediator < mediator| Collegue

ConcreteMediator ConcreteCollegue1 ConcreteCollegue2

Puc. 3.3. luarpamma knaccos natrepHa «lfocpegHuk»

U ConcreteColleguel, ConcreteCollegue? (LogFileReader, LogFile-
Saver) — KJACChI OJHOTO YPOBHs aOCTPaKIUK, KOTOPbIE B3aUMOIEICTBYIOT APYT

C IPYTOM KOCBEHHbIM 06pa30M gepes3 Imocpenmka.

O6cyxaeHue natrepHa «locpeaHUK»

OcHoBHast cyTh GOPHOBI CO CIOKHOCTBIO 3aKIOUAETCS B UBOMAMU HHDOPMAIMH, YTOOBI
y paszpaborunka OblIa BOSMOKHOCTH COCPEOTOUNTHCSA HA OJJHON TIpobIeMe U UTHOPHU-
poBath Apyrue. VIMEHHO 1o 9Toii Ipr4KHe MBI CTapaeMcsl 00beANHATD JOTHYECKN CBSI-
3aHHble KyCKHM CUCTEMBI B OT/IeJIbHbIE MOy U (OTCIOA CUIbHASA CBA3HOCTD — high
cohesion), MaKCMMAIbHO U30JIMPYst STU MOZLYJIH IPYT OT ApyTa (0TCIo/ia ciabast CBsi3aH-
HocTh — low coupling).

ITpu aToM Jit0bast CI0KHAsI CHCTEMA BHIPACTAET Ha OCHOBE H0JIee IIPOCThIX KOMIIOHEHTOB.
Mbl HoJIy4aeM HepapxXudHyo CUCTEMY, 00be I s He3aBUCHMbIE CTPOUTEIbHbIE OJIOKHI
B 60JIee BBICOKOYPOBHEBbIE abcTpakiiui. JIFoOo0il KJaace Wi MOLYJIb CTPOUTCS Ha OCHO-
Be aBTOHOMHBIX KJIaCCOB/MOAYJIell Oojiee HU3KOro ypoBHsl, obecnednBas mepegady
yIpaBJieHnst Mex Iy HuMu. JIr060# Takoil KJaacce,/ MOy b UTPAET POJIb TOCPEIHUKA.

«HOCPGI[HI/IK» — 9TO OJIMH U3 CaMbIX PACITPOCTPAaHEHHBIX MATTEPHOB ITPOECKTUPOBAHNA.
Onn A€CATKaMU HCITOJIb3YIOTCA B Jn1060M IIPUJIOKEHNHN, XOTA B UMEHaX KJIaCCOB 3TO

IIPpAaKTUY€CKN HUKOT/[a HE OTPaka€TCAA.

Ecmu xe MOAXOAWTDH K BapraHTaM peain3alinim B3aI/IMOlIeI‘/JICTBI/IH7 TO MOJKHO BbIJICJIUTH
JAB€ Pa3HOBUAHOCTU IaTTEPHA «HOCPQHHI/IK»Z IMOCPpEAHNK MOJKET OBITb SIBHBIM 1 O HEM
MOTYT 3HATb O6’beI[I/IH$I€MbI€ KOMIIOHEHTBI UJIH K€ OH MOSKET OBITh HEBUJHUMDbIM /IJIA 9TUX

KOMIIOHEHTOB 1 O6’be]_II/IHHTI) X MEKIY coboli 6e3 ux BeoMa.
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ABHbLIN U HEABHbIN NOCPEAHUK

B knaccuyeckoii peanusanuu natrepHa «I[locpeannks HesaBucuMbie KIacChl He 3HAIOT
JIPYT O Apyre, HO 3HAIOT O CYLEeCTBOBAHUU IIOCPEIHUKA U BCE B3aUMOAEHCTBYE IIPOUC-

XOIUT Y€PE3 HETO SABHDbIM 06p330M.

Taxoii moaxo 10BOJBHO MTUPOKO PACIIPOCTPAHEH M aKTUBHO MPUMEHSETCS B TATTEPHAX
«ITocraBmuk» /«ITorpeburens» (Producer/Consumer), «Arperatop cobbituii» (Event
Aggregator) wim B APYruUx CIydasx, KOrJa KJAacChl 3HAIOT O CyHNIECTBOBAHUM OOIIeit
HINHBI B3auMojieicTBIsL. [Ipr 9TOM TOCPeIHIK MOXKET COJIEPKATh CChIJIKM HA B3AUMO/IEH -
CTBYIOIIME KJIACCHI U MapHIpyTH3UPOBATh BBI3OBbI sIBHO. VJn K€ OH MOKET OBITh
HA0I0aeMBIM OOBEKTOM 1 TTPEIOCTABISTH HAGOP COOBITHI, HA KOTOPBIE OYYT O~
CHIBATHCST KOJIJIETH JIJIST B3aUMOJICHCTBUS MEXKTY COOOTA.

B 10 xe Bpemd Kacchl HU3KOTO YPOBHS MOTYT U He 3HATH O CYIECTBOBAHUM TTOCPE-
Huka. Knacest LogFileReader n LogFileSaver He 3HAIOT O CYNIECTBOBAHUM T10-
cpegHnka LogImporter. ITO mejaer ux 6oJee ABTOHOMHBIMU, a AU3alH — 6o0mee
ectecTBeHHBIM. Ecii jke OIHOMY U3 YYaCTHUKOB TTOHAJO00UTCS aKTUBHO YIIPABJISATH
poieccoM obMeHa coobIeHrIME (TO eCTh MCI0Ab30BaTh push-Moaenb B3anMoeii-
CTBUst'), TO IOCTATOYHO C/IEJIATh €T HabJI0IaeMbIM. B 9TOM cJiydae y4acTHUK OCTAHETCST
aBTOHOMHBIM ¥ He OyJIeT 3HaTh 0 nocpeaHuke (puc. 3.4).

Kiacc LogFileReader BIOJIHE MOXKET ObITb AKTUBHBIM, CJIC/IUTD 32 COJIEPKUMBIM JIOT-
(baiiira m coxpaHsaTh HOBbIE (hPArMEHTHI 110 Mepe UX TOCTYIIeHNsT. B aToM cirydyae Haubo-
Jiee eCTECTBEHHOE PEIIEHUE 3aKJII0YAETCST B UCIIOJIb30BaHUN COOBITUI miin nHTepdeiica

IObservable /Uit aKTUBHOT'O YBEOMJIEHUS ITOCPEHUKA O IIPOYNTAHHDBIX 3aIINCIX.

NMPUMEYAHUE

Hannume B An3aiiHe cuctembl Habnioaareneit roBOPUT O HANUYKUM NOCPEAHNKOB. MaT-
TepH «Habntoaatenb» ByaeT paccMOTpeH B OAHOW U3 NMocaeaytoLLMX rnas.

imeHHO Takoi nogxoa ncnonbsyercs B Windows Forms u apyrux Ul-nnatdopmax. ®op-
Ma BbICTyNaeT B poNu NOCPeAHUKa: CNeANT 3a COBbITUAMM KOMMNOHEHTOB (hOPMbI 1 ne-
peAaet ynpasneHue Apyrum KOMNoHeHTam Uiam 6usHec-ob6beKTam.

[Tpm nammanu dhopmsl (CustomForm) ¢ IByMd ajleMEeHTaMU yTIpaBieHns — TextBox
uButton — Mbl MOJKEM JI06ABUTH JIOTUKY pa3pelleHns KHOIIKM COXpaHEeHUs ITPU BBO/IE
MOJIb30BaTe/IeM JIaHHbIX B TextBox (muctusr 3.1).

' Push- u pull-mozenu Bzaumozeiictus Gosee mogpoOHO OYAYT PACCMOTPEHDI B TJIABE 5.
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«Konnern» 3HatoT 0 «[locpeagHunke».
«[locpeaHnK» MOXET 3HaTb O «KOJIIerax»

Colleguel |--——-——————_3> Mediator }-----——-———-->[ Collegue2
(G mmmm oo G-
Colleguel e ____________| Mediator | ____________x >| Collegue?2
+event: Event1 +event: Event2

«Konnerm» He 3HalOT 0 «[TocpegHuKe».
«ocpenHWK» 3HAET O «Koserax»

Puc. 3.4. fIBHasA 1 HeABHasA peannsaumnsa nocpegHnKa

JNuctunr 3.1, Mpumep natrepHa «Habnogatens» B Windows Forms

public CustomForm()

{

InitializeComponent();
buttonSave.Enabled = false;

textBoxName.TextChanged += (s,ea) =>

{

buttonSave.Enabled = true;

b

flBHble 1 HeABHbIE CBA3U

O/1HOIT U3 TJIaBHBIX IeJIell MHOTHX MATTEPHOB TTPOEKTUPOBAHUS SIBJISCTCS MOJTydeHUE
c1abOCBSA3aHHOTO AU3aitHa. ITO TO3BOJSAET Pa3BUBATh YaCTH CHCTEMbI HE3aBUCHMO,
GOPOTHCS CO CIIOKHOCTBIO U BBIYCKATh HOBbIE BEPCUM CHCTEM CO CKOPOCTBLIO CBETA.
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Opmako, Kak 1 Bee B [iu3aiiie, cabas CBI3aHHOCTh MMEET CBOIO [EHY, 0COOEHHO KOT/Ia
¢ Hell HauMHAaoT IeperndaTh Najiky. usaiin cICTeMbl, B KOTOPOU HUKTO HK O KOM He
3HAET, TAK JKe YTOIIMYEH, KaK U IN3aiTH, B KOTOPOM KasKIBIH KJIace 3HaeT 060 BCEX OCTANb-
HBIX.

Curabast CBSI3aHHOCTD BCer/ia JOJKHA UATH PyKa 00 PYKY € CUIIBHOU CBSIBHOCTHIO. XOPO-
MU TU3aliH pa3pesaeT CUCTEMY Ha MOJIYJIM, KOTOPbIe COBMECTHO PENTaioT HEKYIO 3a/1a-
ay. [Ipu 9TOM BHYTPU MOZLYJISI MOKET OBITh JOBOJIBHO MHOTO CBSI3€ii, U BIIOJIHE HOPMAJIb-
HO, €CJIU 9TU CBsI3U OYAYT SIBHBIMU. A 9TO 3HAYUT, YTO CJI1aOYIO CBSI3aHHOCTH HY/KHO
obecrieunBaTh Ha rpaHKMIIAX MOIYJIs, a He BHYTPU Hero. IIpu 9TOM 110/1b3a OTCYTCTBHS
SIBHBIX CBSI3EH MEXKY KJIacCaMU MOKET ObITh 0OMaHUUBOI.

BMmecTo gBHOTO M KOHKPETHOTO TIocpeiHuKa (Kiacca LogImporter), KOTOPbIH KOH-
TPOJMPYET JIOTUUYEeCKOe B3anMO/ielicTBHe KiaccoB LogFileReader n LogSaver,
MOKHO OBIITO GBI MICIIOIB30BATh YHUBEPCATBHBIN MOCPETHUK — arperatop coObITHI
(Event Aggregator) (puc. 3.5).

LogFileReader LogSaver

+ReadLog(logFileName) +SavelLogEntry(LogEntry)

AN

LogFileReader yBegomnser
0 npoyTeHun 3anucu, a LogSaver
pearvpyeTt Ha 3TO coObITMe
1 COXpaHsieT 3anncb

S > | EventAggregator P S H

+GetLogEntryEvent()

Puc. 3.5. IMNopT 10roB Ha OCHOBE arperaTopa cobbITHi

B arom ciyuae kinacc LogFileReader mybuukyer coObITHE O YTEHMU /3AIIMCH JIOT-
(aiina u He Gyger 3HaTh, KTO ero oOpabarbiBaeT. LogSaver CJIylIaeT 3T0 cOObITHE
1 COXPAHAECT 3allMCH, HE 3Hadd, OTKyJa OHIN 6LIJH/I IMpO4YUrTaHBbI.

O6o01eHIE TIPOCTOTO PEIIeH s, B KOTOPOM HET HUKaKOil HeoOX0AUMOCTH, YOUIIO He
omuH poekT. CMBICII TIOCPEIHIKA B TOM, YTO OH MHKAIICYJIUPYeT B cebe Mpoliecc B3an-
MOJIEHCTBUST 00BEKTOB. Arperatop COOBITHIA TOKE MOKET BBITIOJIHSATE 3TY POJib, HO TIPU
ATOM JIOTUKA B3aUMOJICHCTBIS HAYMHAET PACIIIIBIBATHCS.
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Arperatopsl COOBITHI HE YCTPAHSIIOT CBI3U MESKLY KJIaCCAMU, OHH JIMIIIb JeJIAl0T UX HesIB-
ubivu. Korza B cucreMe B3auMOZEHCTBYIOT JECATKE 0OBEKTOB, BO3MOKHO, 9TO 1 OIIPaB-
nannro. Ho 3HAUMTEJIBHO JTyUllle HAUMHATD C SIBHOTO PEIleHust 1 00001aTh €ro JIUIIb TOT/Ia,
KOI'/Ia CTJIO MOHATHO, B YeM 3aK/IF04aeTcst 0000IIEeHIe U UTO OHO JeHCTBUTENBHO HY/KHO.

CaboCBA3aHHDIN AN3AIH He 03HAYAET, UTO KJIACC A He IMeeT CChITKY Ha kirace B. Cia-
GOCBA3AHHBIN IU3AITH TOBOPUT O TOM, UTO KJIACC A MOXKET YCIEITHO (hYHKITMOHUPOBATD,
Pa3BUBATbCA M UI3MEHATHCS, HUKAK He 3aBUCS OT Kinacca B. Hanmume jxe HesIBHBIX CBsi3ei
gepe3 COOBITH, MHTEPhENRCH NN TI0GATHHBIE TIEPEMEHHDIE He YCTPAHSIET CBSI3eH MEXKTY
9TUMU KJIACCAMU, OH JIUIID [IPSYET UX U JIeJIaeT HeSIBHBIMU.

Ecmm IpeiMeTHaA 001acTh TOBOPUT O HAJIMYNU CBSI3U MEXK/TYy TOHATHEM A U TTIOHATUEM L,
TO B I[I/IS&ﬁHG CHUCTEMBI JIy4Ill€ BCETO OTPA3UTh 9T OTHOHIECHUA SIBHBIM O6p3.30M.

TectupoBaTtb Unu He TecTuposatb? Bot B yem Bonpoc!

ITpu Ha/IMYMK B CHCTEMAX JJOBOJIBHO OOJIBIIOTO KOJIYECTBA OCPEHUKOB MOKET BOBHUKHYTh
JIOTWYHBII BOTIPOC: CTOUT JIM TIO/IBEPraTh UX IOHUT-TectaM? Y ctoponHukos TDD (Test-
Driven Development) oTBeT Ha 9TOT BOIPOC €CTh, HO YTO JeJIaTh BCEM OCTAIbHBIM?

C onHo# cTOPOHDI, T06ast CIOKHAST JTOTHKA, KOTOPast BAKHA C TOYKH 3PEHUsT pabOThHI
NPUITOKEHYS, TOJKHA OBITh mojiBeprayTa TectaM. C Apyroit — B ciydae mpocToro mo-
CPEHUKA BIIOJIHE JI0OCTATOYHO OYIET IIPOBEPUTH €70 JIOTUKY HHTETPAIIMOHHBIMU TECTa-
MU U He TPaTUTh BPEeM:sT Ha MO/IYJIbHOE TeCTHPOBAHME.

31ech, Kak ¥ BO MHOTHX JIPYTUX CJIYYASX, CJAEAYET MOMBITATHCS HAUTH KOMITPOMUCC
MEsK Ly TPY/Io3aTpaTaMiu Ha pa3paboTKYy ¥ MOAEPKKY TECTOB M BHITOAON OT MX HATUYHSI.
Jlio6ast KpUTHYECKU BaXkHasl JOTUKA JOJKHA ObITh IIOABEPIHYTa TecTaM. Touka.
Ho moJiKHBI 1 TOCPEIHUKU COIEPsKaTh KPUTUUECKHT BAXKHYTO JIOTUKY? BriosHe BO3-
MO>KHO, 4TO caM (hpaKT HATWIUS CJI0KHON JJIOTUKH B TTOCPETHUKE TOBOPUT O TOM, UTO OH
JleJlaeT CJAMIIKOM MHOTOoe. Eciin ske ero ocpeiHueckast JIOruKa CJI0KHast U BasKHAS, TO
CTOUT TTO/LyMaTh O TOM, HEJIb3s1 JIN €€ YIIPOCTUTb.

TecrupoBanue 1oBeIeHUsT OCYILECTBISIETCS ¢ TOMOIIbI0 MOKOB (mocks) — crermasib-
HOTO BHJIa TECTOBBIX IIO/IETIOK, KOTOPBIE IIOAAEPKABAIOTCS GOIBITIMHCTBOM COBPEMEHHBIX
TecToBBIX PpeiiMBOPKOB. Birarogaps mm 00b4HO He cocTabsieT 0cob0ro Tpy/1a HalucaTh
Ha0OP TECTOB, KOTOPBIE OYAYT IIPOBEPSITH, YTO B OIIPEAETCHHBIX YCIOBUAX TECTUPYEMBbIIL
ksnace (CUT — Class Under Test) Bbi3bIBaeT Te UM UHBIE METO/bI CBOUX 3aBUCUMOCTEIA.
OpHAKO ¢ TAKMMU TECTaMM HYKHO OBITh OCTOPOKHBIMHU M YAEAATH 0c000e BHUMAHUE
TOMY, YTOOBI IIPOBEPSTD JIUIIb KJIIOYEBYIO JJOTUKY (HAIIPUME, b (DAKT BHI30BA Me-
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TO/Ia 3aBUCUMOCTH 6€3 TTPOBEPKH TOYHBIX APTYMEHTOB BBI30BA), @ TAKIKE CTAPATHCS U3~
GeraTh TIPOBEPOK JIETATIEN Peau3aIlii.

NMPUMEYAHUE

MoapobHee 0 pasHuLEe MEXAY TECTUPOBAHMEM COCTOSHUSA U TECTUPOBAHMEM MOBeje-
HWA MOXKHO NpoYKTaTh B MOeli cTaTbe «Moku 1 ctabbl» (bit.ly/StubsVsMocks) nnm B cTa-
Tbe Stubs are not Mocks MapTura ®aynepa (http://martinfowler.com/articles/mocks-
ArentStubs.html).

ApXUTEKTYpHbIe NOCPEeAHUKM

[Tarrepn «ITocpeHuKs> MOKET TPUMEHSTHCS HAa PA3HBIX YPOBHSX ripusioskenust. Cytie-
CTBYIOT KJIACCHI-TIOCPETHUKN, KOMIIOHEHTHI-TIOCPEIHUKHU, €CTh TIeJIble MOJIYJIN W CJION
MTPUJIOSKEHUST, BBITTOJTHSIIONINE 3TY POJIb.

OueHb 9acTo CJIOH TPIIIOKEHNST UTPAET POTh MOCPEAHIKA: OOBETNHSIET BMECTE TOMEH-
HBIE ¥ CEPBUCHBIC CJIOM W 0OECTIEUNBACT MOBEICHIE, YHUKAIBHOE JIJIsT KOHKPETHOTO
MTPUJIOKEHUSI.

Harmrpumep, Moty i1 IMIIOPTa,/3KCIIOPTA JIOTOB MOTYT MCITOJIb30BAThCSI IO-PA3HOMY B Pa3-
HBIX TIPUJIOKEHUAX. MOKHO CO3/1aTh KOHCOIbHOE TPUIIOKEHIE, KOTOPOe Oy/IeT MMITOp-
TUPOBATH JIOTU JIUIIb OIPEIEEHHBIX TUIIOB U 3AIyCKAThCS 10 PACHUCAHUI0. MOKHO
CO3/IaTh CEPBUC, KOTOPBIH GyIeT MPUHUMATH JIOTH O CETH JIJIsT TTOCJAEYIOMETO COXPa-
Henus (puc. 3.6).

Domain Layer

Domain Layer |----_______s| Service Layer

Application Layer

—

Reporting Layer

—

Application A |---+------->  Reporting

Puc. 3.6. locpesHNK Ha ypOBHe CNOEB NPUIOXKEHNA
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OcHOBHas JIOTHKA CBSI3bIBAHUS KOMIIOHEHTOB B FOTOBOE IIPUIIOKEHHE 0OBIYHO HAXOINT-
Cs1 B TOUKE BXO/1a TPUJIOKEH WS UJIN HeJIAIeKo OT Hee — B (DyHKIMN Main, ServiceMain
win global . asax. Takas Touka Ha3piBaeTcst KopHeM Komiosuiiuu (Composition Root)
U YHUKaJIbHBIM 06Pa3oM I03BOJIsIeT OTJMYUTh OJHO MIPUIOKEHNE OT Apyroro. B Heil
MOJKET HaXOJUThCs Jioruka KoHdurypuposanus loC-konrelinepa nin xe cojanue
SIBHOTO KJIacCa-TIOCPeHUKA.

[pumeHuMocCTb

IMatrepH «ITocpeHUK» UIeaTBHO TOAXOINT [Jist OObEIUHEHUST HECKOJBKIUX aBTOHOM-
HBIX KJIACCOB MJIM KOMIIOHEHTOB. Kask/blil pa3, Kor/ia Bbl 3ajiaeTech BOIIPOCOM, KaK Ke
U30JIMPOBATh KJIACChl A U B, 4T0ObI OHU MOTJIU JKUTh HE3aBUCUMO, TTolyMaiiTe o6 uc-
ITOJIb30BaHNN TOCPETHUKA.

IIpu 5TOM €CTh HECKOIBKO BAPUAHTOB PEIIEHUS: KJITACChl A U B MOTYT 3HATH O MOCPEHY-
Ke VJIM 5Ke OJIUH M3 KJIACCOB MOJKET ObITh HabJI01aeMbIM. BbIGOD TOTO Wil MHOTO Bapu-
AHTa 3aBUCHUT OT «TOJIIMHbBI> HTEpdEiica BZaNMOIEHCTBIS MEK/Y 9TUMU KJIaCCAMH.
EcJymi mpoToKOoJT 001IIEH S TTPOCT, TO UCIIOJIb30BaHIe HabJII0aTe st Gy/IeT BIIOJIHE OMPaB-
JIAHHBIM, €CJIU JK€ OH JI0BOJILHO CJIOJKEH, TO TIPOIIE UCTIOIB30BATh MOCPEIHUK SBHO.

Koraga Tpetuin nuwIHNi

Kax u 10601t apyroii marrepH, «ITocpeHIK» HYKHO HCIOJIB30BaTh C YMOM. DTOT IIaTTEPH
M30JIUPYET U3MEHEHUST B OJTHOM YaCTH CUCTEMBI, He JIaBasi UM PACIPOCTPAHSITHCS Ha
Jpyrue 4yacTu. B HEKOTOPBIX cilydasx 3To yIpoIaeT BHeceHne U3MeHeHUil, a B HEKOTO-
PBIX, HA000POT, YCJIOKHSIET.

He ny»x10 pasziessars ¢ IOMOLLBIO IIOCPEAHIKA TeCHO cBsA3aHble Belu. Eciiu rmporecchl
HMIIOPTa ¥ 9KCIIOPTa BCET/la UBMEHSIOTCS COBMECTHO, TO, BOSMOKHO, OHU JIOJIKHBI 3HATh
Jpyr o apyre. Hamnune rnocpepHnka Mesxx/1y KjaaccaMu, KOTOPble BCerjia U3MEeHSI0TCS
COBMECTHO, JIMIIb YCJIO0KHUT BHECEHUEe U3MEHEHUN: BMeCTO U3MEHEHUs IBYX KJIacCOB
TIPUJIETCST U3BMEHSTD TPH.

Mpumepbl B .NET Framework

«Ilocpeannk» — 310 HATTEPH, KOTOPBII He IIPOSBJILETCA B OTKPBITOM MHTepdeiice MO-
Ayt Wi GUGINOTEKH, TIOITOMY MPUMEPDI KCIOIb30BAHUA HYKHO UCKAaTh B peajinsa-
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i NET Framework wiu nosibsoBaresibckoM koge. TeM He MeHee TPUMEPOB UCIIOJIb-

3oBaHus narrepHa «Ilocpennnuk» B NET-IpusoxkeHnsx 10BOJIbHO MHOTO.

O B Windows Forms so6as ¢opma 110 ¢Boeii cyTH mpeacTasisieT coboii mocpe K,

00 beIUHSIONIIIT 3JIEMEHTBI YIIPABJIEHUST MKy c000il: (hopMa MOAMUCHIBAETCS HA
COOBITHST OTHOTO HJIEMENTA YITPABIEHUS U B CTyYae M3MEHEHST COCTOSTHUST YBETOM-
JisieT GU3HEC-00bEKTHI WU JPYTHE SIEMEHTHI YITPABICHUSI.

Krace EventAggregator, aktuBHo ucrobdyembrii B WPF 1 3a ero npesnenamu,
U ABJISIETCS IPUMEPOM II06ATbHOIO MOCPEIHNKA AJIST CBSI3U PA3HBIX HE3aBUCHUMBIX
KOMITOHEHTOB M€Ky COOOM.

B narreprax MVC (Model — View — Controller, «Mozeib — npecraBiieHie — KOH-
tposiep» ) u MVP (Model — View — Presenter, «Mozesib — npeacTaBjieHie — mpe-
3enTep» ), Controller u Presenter BoICTYIAIOT B POJIN MOCPETHIKA MEKLY TIPECTAB-
JIEHUEM U MOJIEJIBIO .

[Tatrepn Producer/Consumer («ITocraBuiuk» /«IloTpebuTenbs) sBJsieTCs elle
OJIHUM IIPUMePOM naTrepHa «Ilocpexnnk». B aToM maTrepHe moTpeduTes 1 mocTas-
MK He 3HAIOT JAPYr O Apyre U o0IIaioTess Mexkay coOol 3a cuer oblueil ouepen,
KoTopas sBisiercs nocpeanukoM. B ciryuae NET Framework takum nocpegaukom
mozxer cayxuth BlockingCollection.

1

HemHoro nogpobree MVx-niartepHbl OyAyT pACCMOTPEHBI B 3aK/IIOUNTEIbHOM YaCTU KHUTH,
B ry1aBe 21, MOCBSIIIEHHON TPUHITUITY WHBEPCUU 3aBUCUMOCTEH.

67



[naBa 4

lNatTepH «UTepaTop»
(Iterator)

Hasnauenue: TIPEACTABJIAECT JOCTYII KO BCEM dJIEMEHTAM COCTAaBHOTO O6"I:>6KT3.7 He pac-
KpbIBas €ro BHYTPEHHETO ITPEACTaBJICHU .

MoTtuBauusa

ITpaktuyecky g060€ TPUIOKEHNE B TOH MJIN WHOM Mepe paboTaeT ¢ KOMIEKIUSIMI
JaHHBIX. MBI TTOCTOSTHHO MCTIOJIB3YeM BEKTOPBI, CIIMCKH, ICPEBb ¥ Xel-Tabauiib. B He-
KOTOPBIX CJYYasix jiuist 06pabOTKY JaHHBIX KOJUIEKIIMY HCIOIb3YETCsT CriennuaecKuit
uHTepdeiic KOHKPETHBIX KOJJIEKITUH, HO B OOJIBIIMHCTBE CTydaeB BHYTPEHHUET 10CTYIT
OCYIIECTBISIETCS 32 CYET CIIEIUATBHOTO aOCTPAKTHOTO CJIOST — UTEPATOPOB.

WTepaTopsl MpeocTaBIsioT abCTPaKTHBIN HHTepdheic A1 0CTYTa K COAEPKUMOMY
COCTaBHbBIX 0OBEKTOB, HE PACKPHIBASI KIIMEHTAM UX BHYTPEHHIOW CTPYKTYPY. B pe3yiib-
TaTe I0JIydaeTcs YeTKoe pasjie/ieHie OTBeTCTBEHHOCTEH: KINEHTbI I10/1y4aloT BO3MOK-
HOCTH paboTaTh ¢ Pa3HBIMK KOJIEKIUAMU YHUDUIIMPOBAHHBIM 06pa3oM, a KJIacChl
KOJUTEKITMH CTAHOBSITCS MIPOIIIE 32 CYET TOTO, YTO OTBETCTBEHHOCTH 3a Tepebop ee aJie-
MEHTOB BO3J1araeTcs Ha OT/E/AbHYIO CYHIHOCTb.

WTepaTopbl HACTOJIBKO YKOPEHUAUCH B OOJIBIIMHCTBE A3bIKOB U ILIAT(OPM, YTO MX
MOJIJIEPYKKA TIOSIBUJIACH JIasKe HA YPOBHE SI3bIKOB TIPOTpaMMUpoOBanus: foreach B CH,
range-for B C++ 11, for B Java 5+, u naxe B koucepBatupaom Eiffel nosipuiaco



Mmasa 4. NatrepH «Wtepatop» (Iterator) |69

aHaJIOTU4YHasA KOHCTPYKINSA — aCross. bouee TOTrO, MHOTHE A3BIKU IMOAACPKUBAIOT HE

TOJIBKO HOTpebJIeHIe UTEPATOPOB € IIOMOLIBIO IIUKJIOB foreach U UM IIOLOOHBIX, HO

U ux cozganue 3a cuer 6;10koB urepatopos (Iterator Block B C# u VB) win Tak Hasbi-

BaeMbIX KOHCTPYKTOPOB TtocjienoBaTebHocteii (Sequence Comprehension), goctymHbix

B F#, Scala, Phyton u MHOrUX ApYIUX A3bIKAX.

I/ITepaTOpr OTJIMYHO MOJAXOJAT JJIsI UTEHWA JaHHBIX N3 HEKOTOPOTO MCTOYHUKA. TaK,

HaIlpuMep, BMeCTO Kjacca LogFileReader Mbl MOIJIH OBl UCIOJB30BATH KJIACC

LogFileSource, KOTOpbiil Obl peannsosbiBas nnTepdeiic IEnumerable<LogEntry>
(mmctunr 4.1).

JInctunr 4.1. Kop knacca LogFileSource

public class LogFileSource : IEnumerable<LogkEntry>

{

}

private readonly string TogFileName;

public LogFileSource(string logFileName)

{

_logFiTeName = TogFileName;

public IEnumerator<LogEntry> GetEnumerator()

{

foreach (var line in File.ReadAl1Lines(_TogFileName))

{

yield return LogEntry.Parse(line):

IEnumerator IEnumerable.GetEnumerator()

{

return GetEnumerator();

[Tarrepn «tepaTop» — 9TO OMH U3 HEMHOTUX TATTEPHOB, KOTOPBIH putes B .NET

Framework us xuuru <<63.HI[I)I YETbIPEX» NPAKTUYECKN B HEU3MEHHOM BU/IE. Ecom B3sTB
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MCXOJIHYIO InarpamMmy kJyaccoB u3 kaurnu Design Patterns, 3aMmennTh Aggregate Ha
IEnumerable<T>, Iterator Ha IEnumerator<T> M HEMHOI'O U3MEHUTDH METO/bI
Kkiacca Iterator, TO MBI IIOJTYYUM OY€HB MTOX0XKYT0 KapTuHY (puc. 4.1, 4.2).

Iterator
Aggregate Client +First()
+Createlterator +Next()
X +IsDone()
+Currentltem(): Item

i

ConcreteAggregate2|  «Coszgaet» N Concretelterator2

«[lepemelyaeTcs no»
ConcreteAggregate «Co3paet» >l Concretelterator1

«[lepemeLLaeTcs no»

Puc. 4.1. Knaccnyeckaa guarpamma natrepHa «Mtepatop»

YyacTHUKH:
U Iterator (IEnumerator<T>) — omnpezeiser uurepdelic urepaTopa;
O Aggregate (IEnumerable<T>) — COCTaBHOI OOBEKT, 110 KOTOPOMY MOIKET

epeMenaTbesa uTepaTop;
U ConcreteAggregatel (List<T>) — KOHKpeTHasl peajiu3allus arperaTa;

U Concretelterator (List.Enumerator<T>) — KOHKpPETHas peaju3arus
uTepaTopa JJIs OIIpeIeIEHHOrO arperarTa.

06cyxaeHue

Ureparopst B NET SBJISIFOTCS 00HOHANPAGICHHBIMU UMEPAMOPAMU TOJLKO OJLSL UMEHUSL.
[Tpu aTOM /17151 TTOJTyYEeHUS UTEPATOPA UCTIOJIb3yeTcsl MeTo] Ge tEnumerator nHTepdeii-
ca ITEnumerable, KOTOPBII KK/l pa3 BO3BPAIIAET HOBBII 9K3eMILISIP UTEPATOPA.

WaTtepdeiic IEnumerator Takke JOBOJBHO MTPOCT:

U MoveNext — nepexoj Ha cJie/lyIonuii ajieMeHT arperata. Bosspainaer false, eciu
JIOCTUTHYT KOHEI[ TI0CJIe/IOBATEIbHOCTH;

U Current — Bo3BpalaeT TeKyIUil 2JIEMEHT;

U Reset — BO3Bpallla€T UTEPATOP K HavaJly arperara. PeaJII/IByeTCH He Bcer/a.
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Cpasy 1ocJe co3ianns UTepaTtop ykasbiBaeT Ha —1-i1 ajieMenT, oaToMy /7 I1epexo/ia
K II€PBOMY 2JIEMEHTY HYKHO BbI3BaTb MoveNext KaK MUHUMYM OJ/IMH pa3.

Wreparopsl 8 NET MoryT mokasaTbCst I0BOJIBHO IPUMHUTHBHBIMU, 0COOEHHO 10 CPaB-
Henuio ¢ ureparopamu B C++. Crangapr C++ onpejiesigeT HeCKOJIbKO Pa3HbIX THUIIOB
uTepatopoB: Input «— Forward «— Bidirectional «— RandomAccess. B C++ectb
naxke OutputIterator, TO €eCTb UTEPATOP JIJIsI BHIBO/A JAHHBIX.

ILnatdopma NET noaaepskusaer Ba TUIIA UTEPATOPOB: HeoOoOIIeHHbIe 1 0000IIeHHbIE.
ITepsbie ostBUIUCH B iepBoii Bepcu miatdopmbl NET, a BTopbie ObLi T06aBIEHbI CO
BTOPOI Bepcuu BMecTe ¢ 0000meHusiMu (generics) u 6J10kamut urepatopos (iterator
blocks) (puc. 4.3).

IEnumerable c IEnumerator
+GetEnumerator(): |~ ettt e > +MoveNext(): bool
IEnumerator IDisposable +Reset(): void
A +Current: object
+Dispose(): void A
[y
IEnumerable<T>  |----- e «Cospaer» IEnumerator<T>
: +MoveNext(): bool
+GetEnumerator(): FeHepupyeTca KOMIUASTOPOM] 0
IE tor<T> +Reset()
MUTIEELOF OpHOBPEMEHHO siBNsieTCs EUTEmE T
A | :
WHTErpaTopom un arperatom!
|
List<T> Generated List.Enumerator<T>
ForlteratorBlock<T>
+GetEnumerator(): | 0 }—ou 1 [ttt > +MoveNext(): bool
List<T>.Enumerator<T> +MoveNext(): bool +Reset()
i +Reset() +Current: T
! +Current: T A
i «Co3paeT» i

Puc. 4.3. 0606weHHble 1 He0606LEHHbIE UTEPATOPbI

OcobeHHocTH utepatopoB B C#/.NET

Konrpaxkr ureparopos. Y y060ro kjaacca win unrepdeiica ectb KOHTpakT. MHorga
KOHTPAKT OBIBAET SIBHBIM, U TOT/Ia OH OMHUCBIBAETCS C IOMOIIBIO COOTBETCTBYIOMIIX
urcTpymenTos, Takux Kak Code Contracts. VIHOTIa OH SBISIETCS HESTBHBIM, TOTIA TSI
MOHUMAaHW IPUHIIMIIOB UCIIOJIB30BAHNUS, TIPEYCIOBUI, TOCTYCIOBUI 1 MHBAPUAHTOB
HY’KHO 0OPATUTHCS K IOKYMEHTAIUH, BHUMATEILHO IPOYUTATH CEKITUIO remarks, a vacto
ele ¥ BHUKHYTD B JICTAJIA PeaTU3aIlniu.
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[Tpu ycranoske 6ubanorekn Code Contracts B HateM pacmopsizKeHUH MOSTBISIIOTCS
KOHTPaKThl Bcex TunoB BCL. OnHako BcTpoeHHbIe KOHTPAKThI MHTepdeiicoB IEnu-
merable/IEnumerator He CIUNIKOM XOPOIIH, TO3TOMY JlaBaiiTe BhIBEIEM UX Ca-

MOCTOATETbHO.

Hac GyzyT nHTepecoBath KOHTPAKTBI JIAIIb MeTojia MoveNext U cBoiicTBa Current
(suctuHr 4.2).
JlnctuHr 4.2. HecopmanbHbiil KOHTpaKT utepatopos B .NET
public T Current
{
get

Contract.Requires(!Disposed, "Iterator should not be disposed.");
Contract.Requires(IteratorPointsToCorrectValue,
"MoveNext() should be called and return 'true'.");

Contract.Ensures(true, "Returns current value from the
Aggregate.");

// Bo3BpalaeM Npou3BONLHOE 3HAYEHUE, 4YTOOb YJOBNETBOPUTL KOMMUASTOD
return default(T);

public bool MoveNext()
{

Contract.Requires(!Disposed, "Iterator should not be disposed.");
Contract.Requires(Valid, "Iterator should be valid."):

// Ecnn uTepaTop elle He fouwen A0 KOHUa arperaTa,
// OH Oy#eT nepeMelleH Ha CNefyounii 3neMeHT
Contract.Ensures(Finished() ||

Internallndex == Contract.0ldValue(Internallndex) + 1);
Contract.Ensures(Contract.Result<bool>() ==
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(Internallndex < Internallength)):
return default(bool);

NMPUMEYAHUE

06paruTe BHUMAHE Ha TO, YTO 3TO He HACTOALLME KOHTPAKTbI UTepaTopa, 370 /inLib MOe
npefcTaBNeHre TOro, KaKMMM OHU MOTIN Obl BbITb! HacToALWMI KOHTPAKT UTepatopa,
onpeaeneHHbii B mscorlib.Contracts.dll, He cogepxunT BCex 3Tnx Belen.

Kourpakr cBoiictBa Current

U IIpeayciaoBue:
= UTeparop He J0JIKEH ObITh OCBOOOKIEH C TOMOIIBIO BbI30Ba Dispose;

= HUTepaTop AOJIKEH yKa3bIlBaTh Ha KOPPEKTHOE 3HAYCHUE:! II0JIb30BATEIbCKUI KO/
NIOJIJKEH BbI3BaTh MeTO/l MoveNext, KOToprf/i JOJIKEH BEPHYTDH true.

U ITocrycaoBue: cBOlicTBO Current BepHET 3HAUYE€HHNE, HA KOTOPOE «yKa3bIBaeT»
uTepaTop. ATO YCJOBUE HEJIB3sT BBIPA3UTh B (POPME MPEJNKATa, TOTOMY HCIIOJIb3YeT-
caContract.Ensures (true, "").UTeparop He HasaraeT orpaHUYEHUI, BEpHET
ATO CBOMCTBO null MM HET.

Kontpakr meroma MoveNext

U IlpenyciaoBue:
= WTeparop He A0JLKEH OBITH 0CBOOOYKIEH ¢ TOMOIIHIO BBI30Ba Dispose;

= WTEepaTop MOJKEH OBITh BATHAHBIM (KOJTEKIINS He TOJIKHA OBITH M3MeHeHa Tocie
[IOJIyYEHUS TEKYIIETro uTepaTopa).

U IlocrycaoBue: eciu uTepaTop He JOMIE 0 KOHIA KOJUIEKIIMH, TO OH TepeieT Ha
CJIeIYIONIUH 2JIeMEHT U MeTOJl BepHeT true, B IPOTUBHOM cJydyae MeTOJ[ BepHEeT
false.

TyT ecTh HECKOJIBKO WHTEPECHBIX MOMEHTOB. Bo-TiepBhIX, TTpeycoBre CBOICTBA
Current ciabee mpeaycaoBust MeToja MoveNext. Ha caMoMm jiesie y cBOCTBa
Current BooOIIle HET MPEAYCIOBUI: MbI MOKEM OOPATUTHCS K CBOUCTBY Current
mocJie BbI30Ba Dispose 1 /10 BbI30Ba MoveNext U He TOJyInM uckaiodenuii! 51 e
n00aBuI 9T TpeOOBAHUS B KOHTPAKT, IIOCKOJbKY HUKTO B 3/[PaBOM yMe He JOJIKEeH
obparathest K CBOMCTBY Current 6e3 BBITTOJHEHUS ITHX YCIOBHIL.

WU eute ogun MOMEHT, CBA3aHHBIN ¢ MeTOZIOM MoveNext: BaM HUKTO He 3alpelaeT
BbI3bIBaTh MoveNext Ha 3aBepllleHHOM uteparope. B atom ciyyae metoj MoveNext
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mpocTo BepHeT false! Bor ato 6osiee BaauaHoe TpeboBaHme, TOCKOJIbKY OHO TI03BO-
JISIET 3aHOBO IIPOXOAMTD 110 3aBEPIIEHHOMY UTEPATOPY, a TaKKe CBOOOIHO UCITOJIb-
30BaTh UTEPATOP MYCTON KOJJIEKIUHU (KOTOPBIM MOKHO paccMaTpuBaTh Kak 3aBep-
MMEHHBIH ).

Bioku urepatopos. [Ipoiiecc coznanust uTepaTopoB BPYUHYIO SIBJISIETCST 10BOJIBHO
YTOMHUTEIBHBIM 3aHSATHEM, KOTOPOE BKJIIOUACT YIPABJICHNE COCTOSHIEM U TIepeMernie-
HEEM TI0 SIeMEHTaM KOJUTEKIIHH ITPH Bbi30Be MoveNext. C MOMOIIBI0 610Ka HTEPaTOPOB
peasn30BaTh UTEPaTOp CyNMeCTBEHHO Mmporie! (JuCTUHT 4.3).

Jluctunr 4.3. Npumep ntepatopa maccmea

public static IEnumerator<int> CustomArraylterator(this int[] array)

{

foreach (var n in array) { yield return n; }

C nomoIipio 6J10Ka UTEPATOPOB MOKHO CO3/IaBaTh UTEPATOPHI JJIST CBOMX KOJIIEKIIUII,
CYIIECTBYIONIUX KOJJIEKIIUH WM BOOOIIE ST BHEITHUX PECYPCOB, TAKUX Kak (hailirbr.
Jl71s1 aTOTO JOCTATOYHO OTKPBITD (hailsl B Hayajie METO/Ia M BO3BPAIIATh IPOYNTAHHBIE
GJIOKH JIAHHBIX € TIOMOIIBI0 yield return. KpoMe Toro, Mbl MOKEM T€HEPUPOBATH
JaHHbIe GECKOHEUHO, 0 YeM TIOTOBOPUM B pasziesie «ITepaTophl Wik TeHEPaTOPbI».

NMPUMEYAHUE

Tenepb AOMKHO BbITb MOHATHO, MOYEMY MeTO/ Reset B KOHTpaKTe UTepatopa ABNAETCA
Heobs3arenbHbIM. NpeactaBbTe cebe, YTo UTEPATOP BO3BPALLAET AaHHbIE, NpULLIeaLIne
no cetu. Kak B 3TOM C/lyyae Mbl CMOXEM peann3osatb meto Reset?

BJok urepatopos peobpasyercst KOMIIAATOPOM sti3bika C# B KOHEUHBIN aBTOMAT C He-
CKOJIBKUMU COCTOSTHUSIMU, COOTBETCTBYIONUMI HAYATHbHOMY MOJOKEHUIO UTEPATOPA
(xorya oH yKasbiBaeT Ha —1-if aJIeMeHT), KOHEYHOMY MOJ0KeHN o (KOr/a utepatop
IPOIIIEJT BCE BJIEMEHTBI) M «CPEeIHEMY» TIOJIOKEHHIO, IPU KOTOPOM OH YKa3bIBaeT Ha
onpe/ieJIeH bl aieMenT. [Ipu 5ToM OJI0K UTEepaTOPOB IIpeACTaBIsIeT cOO0M HEKYIO (hop-
My comporpamm (corouting)?, KOTOpbIe MPOAOJIKAIOT UCIIOTHEHHE C MPEAbIIYIIEr0
Mecta 6iarofapst MeToy MoveNext.

ITpumep cosznanust utepaTopa BPyuHyI0 paccMoTpeH B Moeii cratbe «Mtepatopst B C#. Hactb 15,
pacroJioskeHHoii 1o aapecy http://bit.ly/IteratorPartOne.

[ToapobHee o corporpammax MOKHO nipountats B Ceru, Harpumep https://ru.wikipedia.org/wi-
ki/Conporpamma.
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«JleHNBOCTb» UTEpaTopoB

VlTepatopsbl, IIOJIy4eHHbIE ¢ IOMOIIbIO GJOKA UTEPATOPOB, SBJISIOTCS <JI€HUBBIMU»: UX
TeJIO CIIOJIHAETCs He B MOMEHT BbI30Ba METO/IA, a IIPH [IEPEO0PE 2JIEMEHTOB C ITOMOIIIO
MeToga MoveNext. ITO NPUBOAUT K HEKOTOPBIM 0COOEHHOCTSM 06pabOTKU OMMOOK,
BeJlb JasKe BaIMIalUs apI'yMEHTOB METO/Ia, BO3BPAIIAIOIIEr0 UTepaTop, OyAeT IPOU3BO-
JIATHCST Y5KE B MOMEHT «110TpebieHus1» urepatopa (JIUCTUHT 4.4).

JIuCTUHr 4.4. NMpumep 6n10Ka TepaTopoB

public static IEnumerable<string> ReadFromFile(string path)

{
it (path == null) throw new ArgumentNullException("path");
foreach(string Tine in File.ReadlLines(path))

{

yield return Tine;

// Tpe 6yper ownbka?
var result = ReadFromFile(null): //1
foreach (var 1 in result)

{
Console.WritelLine(1); //2

}

Ha arom ske mpuniuie nocrpoena 6oJbinas yactb MetogoB LINQ (Language Integra-
ted Query), 4TO TO3BOJISIET TTOJIYYATh CJOKHbIE 3alIPOCH 03 JINIIHUX HaKJIaTHBIX

PacCxXoa0B.

IMoxpoGree 06 ureparopax B sa3bike C#, a TakKe 0 AeTa/IaX peaausaiuy 6JI0KOB UTEPATOPOB
cMmotpuTe B ctaThe «Teparopst B C#», noctymnoii o ajpecy http://bit.ly/IteratorsInCSharp.
IMoapoGHee 0 MpeLyCIOBUIX B OJIOKE HTEPATOPOB M aCHHXPOHHBIX METOAAX MOJKHO TPOYH-
TaThb B MOEU CTaThe «Koma IIpeyCJIOBUS HE ABJAIOTCA IIPEAYCJAOBUAMU» .

Ucnonb3oBaHue utepatopos B Lukine foreach

[ukn foreach sSBJsIETCS] YHUBEPCATBHBIM HHCTPYMEHTOM J1Jist 00PAOOTKH KOJJIEKIINT /
nocseoBatesbrocTell. Criocob ero mpeodpazoBaHus KOMITUISTOPOM 3aBUCUT OT THIIA
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nepebupaemoii kojuiekipn (06001eHHass/Heob6001eHHasT ) 1 TPeACTaBIsgeT coboil Ipo-
cToi nuKa while. [Tpumep 06xo1a HeOOGOOUEHHON KOLIEKIUHI BBITJILAUT CJIEAYIOMIAM
06paszom (siucTuHr 4.5).

JIUCTUHT 4.5. BHYTpeHHAs peanusaums unkna foreach

public static void ForEachlIEnumerable(IEnumerable sequence)
{
// foreach(var e in sequence) {Console.WriteLine(e);}
IEnumerator enumerator = sequence.GetEnumerator();
object current = null;

try
{
while (enumerator.MoveNext())
{
current = enumerator.Current;
Console.WritelLine(current);
}
}
finally
{
IDisposable disposable = enumerator as IDisposable;
if (disposable != null)
{
disposable.Dispose();
}
}
}
NMPUMEYAHUE

[ns noaaepxku unkna foreach He ob6s3atenbHo Hanuume nHtepderica IEnumerable/
IEnumerable<T>. [loctatouyHo, 4TOObI KNacc Konnekumm coaepxan metoa GetEnu-
merator, kKoTopblil GyaeT Bo3Bpallath TMN ¢ metogom bool MoveNext() u ceoicTBOM
Current.

MoppobHee 06 3ToM MOXKHO nounTaTh B cTatbe «Duck typing, unu Tak nn npoct foreach».

Taxske ctout 06paTUTh BHUMAHUE HA TO, 4TO peaiusaius 610ka foreach M3MEHNUIACH
B C# 5.0, Haunnast ¢ KOTOPOro IepeMeHHasi current BHECEHA BO BHYTPEHHIO
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o6acTh BUANMOCTH (MOAPOOHOCTH B CTaThe «3aMBIKAHUSA HA MEPEMEHHBIX KA
B C# 5.0»1).

JIr060i TUTU3UPOBAHHBII UTEpaToOp peanusyeT uHTepdeiic IDisposable, HOCKOIBKY
cam mHTEepdelic IEnumerator<T> HacyaenyeT IDisposable. [Ipuunna atoro B ToMm,
YTO UTEPATOPBI, TIOJYYEHHBIE C TIOMOTI[bIO HJI0OKA UTEPATOPOB, MOTYT COAEPKATH PECYP-
CBI, KOTOPbIe 0CBOOOsKAAOTCS B OJI0Ke finally, BBI30B KOTOPOTO KAK Pa3 M OCYIIECTB-
JIIeTcst My TeM Bbi30Ba Dispose urepatopa. Ho Bee 1esio B ToM, 4To 610K UTEPATOPOB
MO’KeT BO3BpaIlaTh He TOJIbKO TUIIM3WPOBAHHbBIN NTEPATOP, HO 1 €T0 IPE/IIIeCTBEHHUKOB
IEnumerable/IEnumerator, KOTOPbIE He pean3ytoT nHTepdeiic IDisposable.

WUtepaTtopbl nnu reHepartopbl

B0k NTEpaToOpOB MOKET UCTTOTB30BATHCS /IS CO3MAHIST UTEPATOPOB, TO €CTD TSI 00-
X07Ia HEKOTOPOTO arperarta B MaMsTH (KOJJIEKITNN) WU 3a ee TpeesaMu (UTepaTop
cogepskumoro daiina). Ho, moMuMo a1oro, 6JI0K UTEPATOPOB MOKET UCTIOIb30BATHCS
7SI CO3/IaHMSI TeHEePaTOPOB.

[Tpumep ipoctoro GeckoHeuHoro rerepatopa ynces MubGoHAYYM TIPUBEIEH B JIUCTUHTE 4.6.

JIucTnir 4.6. Vicnonb3oBaHue 610Ka TepaTopoB /1S reHepaumu 6ecKoHeYHow nocneao-
BaTENbHOCTH

public static IEnumerable<int> GenerateFibonacci()

{
int prev = 0;
int current = 1;
while (true)
{
yield return current;
int tmp = current;
current = prev + current;
prev = tmp;
}
}

! lannag craThs goctymHa 1o agapecy http://bit.ly/ClosingOverLoopVariable.
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B sToM miane 6510k ureparopos B C# HanomuHaeT 6oiee 00IMe KOHIENIUN U3 APY-
I'MX S3bIKOB IPOTPaMMHUPOBaHMS 110]] Ha3BaHUEM <«CIKUCKOBoe BKatoueHue» (list
comprehension), koTopble npegHazHaYEHbI /I CO3JaHUS MOCIEA0BATEIbHOCTEN
¥ KOJLJTEKITHH.

BanugHocTb uTepatopos

B HekoTOpbBIX s3bIKaX, TakuX Kak C++, HOHATHE MHBATUIAIMN UTEPATOPOB (KOT/Ia UTe-
paTop KOJIJIEKIINY CTAaHOBHUTCS HEJeHCTBUTEIbHBIM) OIIPEEIEHO B clennpuKaum
SI3bIKA, B pasziesie, MOCBSANIEHHOM KOHKPETHOM KOJITeKIN. Tax, HanpuMmep, He A1 BcexX
KOHTEHHEPOB ornepaius JoO6aBIeHUsT DIeMEHTa JIeJIaeT UTEPATOP HeAeHCTBUTEIbHBIM:
nobaBiieHne HIeMeHTa B IBYCBI3HbBII CITMCOK BITOJIHE TOTYCTIMO, a T00ABJIEHIe die-
MEHTa B BEKTOP — HeT.

[Togo6uble mpaBuIa, XOTA U He CTOJIb (hOPMAaIbHbIE, CYLMIECTBYIOT U I/ KOJLIEKIIUM
NET Framework. TouHee, ecTb JIUIIb OAHO IPABKIIO, U OHO HE IIPUBA3AHO K KOHKPET-
HOMY THUILYy KOJUICKIIMU: TP U3MEHEHUU KOJJICKI[UU BCe paHee IMOoJydYeHHble uTepa-
TOPBI CTAHOBATCA HeAeHCTBUTENbHBIMU. TaK, B 000UX caydasax B JUCTHHTe 4.7 Oymer
crenepupoBal InvalidOperationException.

Jluctunr 4.7. NMpumepsl nusanuaaumm ntepatopos B .NET
var 1ist = new List<int> { 42, 12 };

var listIter = list.GetEnumerator();
1istIter.MoveNext();

list.RemoveAt(1l): // Ypansem 2-i anemeHT
Console.WriteLine(listIter.Current); // OK
TistIter.MoveNext(); // InvalidOperationException

var linked = new LinkedList<int>();
Tinked.AddLast(42);

var linkedIter = Tinked.GetEnumerator();
TinkedIter.MoveNext():

Tinked.AddLast(12);
Console.WriteLine(linkedIter.Current); // OK
TinkedIter.MoveNext(); // InvalidOperationException
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ITo MoBeieHNe KOPEHHBIM 00Pa30M OTINYAETCS OT MPABUI KOJIEKITHIT s13bika C++,
MOCKOJIbKY B ciiydae std: : 1ist obe npuBeseHHbie onepainun 6bn Obl JOMYCTH-

MbIMMU.

WUTepatopbl 1 CTPYKTYypbI

Wrepartopsl Beex kosuiekiuii NET Framework sBiistiorcst usMeHsIeMbIMU CTPYKTYPAMU.
310, ¢ OJIHOI CTOPOHBI, U30ABJISAET OT JOMOJHUTEIBHOTO BbIICICHUS TaMSITH B YIIPaB-
JIIeMO1 Kyde TP TIPOX0/ie TI0 KOJIJIEKIIUH, & C IPYTOii CTOPOHbBI, MOKET TIPUBECTH K He-
OKUAaHHOMY pe3yJsibraty. [lompoOyiiTe mpeayrajaTh MOBeAEHNE CIEAYIONETO KOAA
(ymacTuHT 4.8), a MOTOM 3aITyCTHTE €ro, YTOOBI TPOBEPHUTH CBOIO JIOTA/IKY.

Juctunr 4.8. HeoyeBngHoe nosejeHve NTepaTopos
var x = new {Items = new List<int> {1, 2, 3}.GetEnumerator()};
while (x.Items.MoveNext())

{

Console.WriteLine(x.Items):;

}

Ho, HecMOTPsT Ha TTOTEHITHATLHY IO OTTACHOCTD, UTEPATOPHI TI0OO0H MMPOKO UCTIOMb3yEeMOT
KOJLJIEKIIH JIOJIZKHBI OBITH CTPYKTYPOIL. Bosiee TOTo, B HEKOTOPBIX CJIYYAsiX €CTh IPABUJIA,
3arpelraoIie UCI0JIb30BaTh KOJUIEKIIUH C KIIACCAMU-UTEPATOPAMU. XOPOIINUM IIPUMe-
POM SIBJISTETCST TPABIUITO yuacTust B mpoekTe Roslyn, koTopoe 3amperaet ncmob30BaTh
KJIACChI-UTEPATOPBI B KpuTHyeckux yuactkax koza! (Roslyn. How to Contribute, paszen
Coding Conventions.)

NMPUMEYAHUE

MoapobHee 0 Npobnemax C U3MEHAEMbIMU 3HAYUMbIMU TUNAMW YUTATE B 3aMETKAX
«0 Bpeae U3MeHAEMbIX 3HAUMMbIX TUNOB» U «O Bpefie U3MEHAEMbIX 3HAUYVMbIX TUTOB.
YacTb 2». Eue oamH npumep npobnembl M3MeHsieMbiX UTEPATOPOB PacCMOTPEH B 3a-
meTke «Observable.Generate n nepeyncneHne CNMCKOB»?.

Push-based-utepatopbl

Mauio KTo o6paTu/ BHUMAHKE Ha TO, YTO B KHUTE «OaH/bl YE€ThIPEX»> OIPEAEIEHbI 1Ba
BU/IA UTEPATOPOB, BHEWHUI N GHYMPEHHUIl, B 3ABUCIMOCTHU OT TOTO, KTO YIIPABJISIET UTe-
parnueil — KJIWEHT UJIM CaM UTEPATOP.

Buewmnuii umepamop — sro knaccuueckuii (pull-based) ureparop, korga nporeccom
00xo/a SIBHO yIIpaBJjsgeT KJAUEHT IIyTeM BbI30Ba MeToja Next WM eMy HoZ0OHOTO.

! Crarbs gocrynHa 1o cesuike http://bit.ly/ObservableGenerate.
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Buympennuit umepamop — s7o push-based-ureparop, KoTopomy mepenaercss MeTo/
06paTHOTO BBI30BA, M OH CaM YBEJOMJISIET KJIUEHTA O «ITIOCEIIEHUN» CJEYIOIIEro JJe-
MEHTA.

HecmoxHo moragathest, 4TO paHee Mbl PACCMOTPETN BHENTHUN UTEPATOP, & BHYTPEH-
unii ureparop B .NET npexacrasien 6ubnaunorexoii Reactive Extensions u mapoit
naTepdeiicoB I0bserver<I>/I0bservable<T>. /la, aTa napa unrepdeiicon
6oTbIIe HATTOMIHAET HAOTI0/IATeh, & He MTEPATOP, HO TPUMED BCE PACCTABUT TTO MeC-
tam (sucTuHr 4.9).

JInctunr 4.9. Mpumep ncnonb3osanus [Observable

var 1ist = new List<int> {1, 2, 3};
[0bservable<int> observable = Tist.ToObservable();
observable.Subscribe(

onNext: n => Console.WritelLine("Processing: {0}", n),

onCompleted: () => Console.WriteLine("Sequece finished"));

JlanHblii iprMep He uMeeT 0cob0ro CMbIC/IA, HO, HAIlpuMep, IIpeoOpas3oBanue B «HabJI0-
JAEMYy0» KOJUIEKIINIO 00bekTa SqlDataReader, KOTOPbIH Takke peaynsyeT IEnume -
rable, BIIOJHE UMeJIO OBl CMBICI!.

lpumeHumocTtb

B cooTBeTcTBUNM CO CBOMM OTIPEie/ICHIEM UTEPATOP TPUMEHSETCS [T IOCTyTa K COfIep-
JKMMOMY COCTaBHBIX OOBEKTOB, TUITMYHBIM IPUMEPOM KOTOPBIX ABJISIIOTCS KOJUIEKI[H.
Ho crowurt ji iesiath urepupyeMbiMu OU3HEC-00BEKTHI?

Kaxkoii mogxon 6osee pasyMen: ucnoab3oBarb LogFileReader ¢ MeTOAOM IEnume-—
rable<LogEntry Read () mmm kaacc LogFileSource, KOTOPHIT 6yJ:[eT peann30BbI-
BaTh IEnumerable<LogEntry>?

JLJ1st MeHSsT TIepBbIil BapUAHT SIBJISIETCS TPEAIIOYTUTEIbHBIM, IIOCKOJIbKY 60Jiee 4eTKO
OTpaskaeT MPOU3BOINMBIE JIelicTBUA. LogFileSource npsaueT MHOOPMAIUIO O TOM,
YTO MMPOUCXOIUT UTEeHNeE 3aruceil n3 afiia, U To, KOTAa BBITIOJTHSIETCS 9TO IeHCTBUE.
[TpoucxoauT v urenue daiya B kKoncrpykrope? [Iposepsercs s namnuue daiina

! IloapobHee 03HAKOMHTHCS ¢ PEAKTUBHBIMU PACITHPEHUSAMU MOKHO B ceput crareii Jln Kam-

nbesa Introduction to Rx. B koHTEKCTE 3a1a41t IMIIOPTA JIOTOB PEAKTUBHBIE IOCJIEI0BATEb-
HOCTH GY/IyT PACCMOTPEHBI B TJIaBe 5, MPH ofucanny narrepha « Habmomarenbs.
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B KOHCTPYKTOPE, a UTeHHUe BBITIOJIHACTCS [IPU IIEPBOM BbI30Be MeTo/ia MoveNext? Beex
9TUX BOIMPOCOB MOKHO U36EKaTh IIPU UCTIOJNB30BaHUY Kjaacca LogFileReader.

NMPUMEYAHUE

HepnasHo Jpuk Jlunnept gan noxoxun coset Ha StackOverflow.com B oTBeTe Ha BO-
npoc: Why not inherit from List, nosichsas, gonxex nu knacc FootballTeam Hacneposarb
oT List<Player>. ®yt60onbHas KoMaHaa He ABASAETCA CMUCKOM UIPOKOB, NO3TOMY Knacc
FootballTeam He gomkeH HacnepoBarts List<Playen. B 3Tom cnyyae ropaszo nydiie nog-
xoauT oTHoweHne VIMEET, a 3HauuT, KomaHaa A0/MKHA COAEPKaThb CMMCOK UTPOKOB.

Mpumepbl B .NET Framework

B NET Framework urepatopsl npejcrasieHnbl napamu uHTepheiicos:

O IEnumerable/IEnumerator — st paboThl ¢ HEOOOOIEHHBIMU KOJJICKITUSIMU

(cocTaBHBIMU OOBEKTAMM);

O IEnumerable<T>/IEnumerator<T> — s paboThl ¢ 060OUIEHHBIMYU KOJLIEK-

USAME (COCTaBHBIME OOBEKTAMI);

O IObservable<T>/IObserver<T> — aisa paboThl ¢ peakTuBHbIMY (Mau push-
based) kosneximsamu.

Wcnonb3oBanue nTepatopos B si3bike C# ocyTecTBISETCS ¢ TIOMOIIBIO KA foreach,
a CO3/IaHNe UTePaTOPOB YIIPOIIAETCS 3a CUeT HIOKOB UTEPATOPOB.



[naBa 5

NatrepH «Habnoaartennb»
(Observer)

Hasnauenue: onpejessieT 3aBUCUMOCTDb TUIIA «OJUH KO MHOIMM» MEK1y 0ObeKTaMu
TaKUM 00Pa30M, UTO IIPU UBMEHEHUH COCTOSIHUS OJJHOr0 00bEKTa BCE 3aBUCAIIUE OT HETO
OTOBeIA0TCS 00 3TOM M aBTOMATHYECKH OOHOBJISIIOTCSL.

I[pyI‘PIMl/I CJIOBaMH: Ha6JIIO[[aTeJIb YBEAOMJIAET BCE 3aMHTEPECOBAHHDBIE CTOPOHDLI O IIPO-
nsonienieM coObITUY UK 00 U3MEHEHUH CBOEIO COCTOSTHHUSL.

Oo6wmue cBeaeHUs

CymectByer iBa ciocoba o6IIEeHUsT MEXK/TY ABYMsT TPOTPAMMHBIME 3JIEMEHTAMU. Kom—
noHeHT 1 MOXKeT 00paTUThCS K KOMIOHEHTY 2 JIUIS MOJYYEHUs] KAKUX-TO JIAHHBIX
WJIV BBITIOJTHEHUST HEKOTOPOH oriepanini. B aToMm ciryyae KomMrnoHeHT 2 BBITIOJHSIET
orpe/iesIieHHyT0 paboTy, KOTia ero 06 9TOM MOMPOCAT.

B HEKOTOPBIX ciTyyasix KoMrmoHeHT 2 SABJISETCS aKTUBHBIM, COAEPKUT COOCTBEHHbII
[IOTOK MCIIOJHEHUsI WM KAKUM-TO APYTUM CIIOCOOOM CJIEIUT 32 CBOUM COCTOSHUEM.
B aToM ciydae KoMroHeHT 2 MOKET YBEAOMUTb KOMITOHEHT 1 0 HEKOTOPOM COObI-
TUU.

[TepBas Mozeb B3auMoaelcTBrs HasbiBaeTcs pull-Mozesbio, a BTopast — push-mozenbio
(puc. 5.1).
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Component 1 «Pulls Data» > Component 2

+PullData(): Data

Pull-mopenb

Component 1 D Component 2

«Pushes Data»

+PushData(Data) —ChecksData()

Push-mopenb

Puc. 5.1. Pull- u push-mozens B3aumopeiicTsus

Push-Mozenp B3anmoeiicTBr MosiBUIACh 3240710 10 pactpoctpanerus OOII u mat-
TEPHOB IIPOEKTUPOBaHUs. B MUpe cTpyKTYPHOTO IporpaMMUpOBatus push-mozenn
peajiayeTcst ¢ MOMOIIbI0 MeTo0B 00paTHOTO Bbi3oBa (callbacks). B mupe dyHKImo-
HaJIbHOT'O IIPOrPAMMHUPOBAHU, KOTOPOE TOKe MosiBUIIOCh 3a10.1ro 10 OOIT, push-Mozxesns
IpeJICTABJIEHA B BU/Ie PEAKTUBHON Mojiesiu riporpammupoBanusi. A B mupe OOTT push-
MOJIEJIb PeaTM3yeTcst ¢ MOMOIIbIO arTepHa «HabmonaTesbs.

MoTtuBauusa

B cucreme a5 nmiopra or-Gaiiios NpuaoKeHe MOKeT CJIeUTh 3a HabopoM (ailnos
U 3arpysKaTh UX COAEPKIMOE TT0 Mepe TIOSBJICHUS B JIOTaX HOBBIX 3alMCeil. 3a YTeHne
3amnmceit u3 jor-gaiina otsevaer LogFileReader.

BosMozkHbI iBEe peasn3anuu JaHHOTO KJacca. Kiacc LogFileReader MOXeT OBITDH
MACCUBHBIM W BBIYUTBHIBATH HOBBIN (hparMeHT Jior-haiiyia Ipu BbI30Be MeToa Read
(pull-monesn). Man ke kmace LogFileReader MOKET ObITh AKTHBHBIM U CaM BBIUM-
TBIBATh HOBbIE (hparMenTsl Jor-daiina o Mepe ero obnosaenus (push-mozesn).

Bosmoskmbl 1Ba BapranTa peanusanuu push-momem. Kimace LogFileReader MoxeT
3HATD 0 KJacce LogSaver, KOTOpbIi GyeT 06pabaThiBaTh 1 COXPAHTh HOBbIE (hpar-
MeHTBI JIoT-(haila B HeKOTOpoM xpanuuiie. Vm ke LogFileReader MoXeT ObITh
HAOJII0IAEMbBIM 1 YBEIOMJISIT JIIOOBIX 3aHHTEPECOBAHHBIX TIOIIMCUYNKOB O TIPOYNTAHHBIX
HOBBIX (hparMeHTax, HalprMep, € TOMOIIIBIO COOBITHIL.

B nepBoMm ciryyae MbI mosryqaeM KecTKYIO CBsI3b MeKy Kiaccamu LogFileReader
u LogSaver, a BO BTOPOM — CTabOCBSI3aHHBIN M3aiiH, B KOTOPOM TIPOTIECCHI UTEHIST
1 COXpaHEHUsI JIOTOB MOT'YT Pa3BUBaTbCs HE3aBUCUMO.
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MoruBanus ucnoab3oBanus narrepua «Habmozarenb»: yMEHbIINTD CBA3aHHOCTD
KJjlaCcCa C €r0o 3aBUCUMOCTAMMU ITyTEM YHUUYTOKEHUA CBA3N MHUIIMATOPAa HEKOTOPOTO
COOBITHS ¢ €r0 06PabOTUNKAMHU.

Kiraccuueckast quarpamma kiaccos narrepia « Habmoatesiby mpuBejieHa Ha puc. 5.2.

Subject

Notifiels Observer
+Attach(Observer) [~~~ ~—~———mmmmmmmmmmmTTTTTT
+Detach(Observer) . +Update()
# Notify() Notify: 5

LOns Bcex Habnoaatenei o {
o0.Update()

ConcreteSubject ConcreteObserver

PN TNony4aer coctosHme:
observerState = subject.GetState()

+GetState(): State +Update()
+SetState(State) —observerState
—subjectState: State

Puc. 5.2. Knaccnyeckas Anarpamma natrepHa «Habn toaaTtesib»

YyacTHUKH:

Q Observer — oupegenser unrepdeiic HabIOLATELS;

A subject (HabmomaeMblil 06BEKT) — ONpeeaseT MeTOAbI HOAKIIOYEHUS U OTKJIIO-
yeHus HabJroaTeel;

O ConcreteObserver — peaqusyer uHTepdeiic HabaoIaTE NS,
O ConcreteSubject — KOHKPETHBII THII HabJIH0IaeMOTO 00bEKTA.

Hamnardopme NET mpakTrueckn HEBO3MOKHO BCTPETHUTD KIACCHUECKYIO PEATU3AINI0
narrepua «Habmonarenbs.

Hasmuue generatos v cobbIThi, a Takske unrepdeiicos I0bserver/IObservable u6u-
GJIMOTEKHN PEAKTUBHBIX PACIIUPEHUH IeJIaeT UCIIOIb30BAHNe HACICIOBAHIS U3JTAIITHIM.

NMPUMEYAHUE

A3blk C# 1 nnatdopma .NET o4eHb MHOTOE N03aMMCTBOBANM 13 Java, Ho HaboaaTenu
ObiNV peann3oBaHbl No-CBOEMy. B Java 1cnonb3yeTcs KaHOHWYECKas BepCus narrepHa:
6a308blii Knacc object cogepxut metoa notify/notifyAll u BbicTynaet ogHoBpemMeHHO
B ponu 6a3oBoro knacca Habnoaaembix 06bekToB (BaseSubject) n 6a3oBoro Knacca
Habnogarenen (BaseObserver).
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BapuaHTbl peanu3ayum

Cy1iecTByeT HECKOJIBKO BAPUAHTOB peanmsain marrepua «Habmomarensy Ha miat-
¢opme NET:

O ¢ momopio seseratoB (METOA0B 0OPATHOTO BHI30BA);
O c nomomibio cobbiTuii (events);
O ¢ momMomIbio cennaTn3nPOBaHHBIX HHTEPheicoB-HabI0IaTeNelH;

U ¢ momormsio naTepdeiicoB I0bserver/I0bservable.

MeToabl 06paTHOrO BbI30OBA

Camas nipocrast hopma Habromaresns Ha miatgopme NET peanusyercst ¢ TOMOIIbIO
neseratos. [IJ1s 9TOro JoCTaToyHo, YTOObI KjIacce oTpeboBasl Aeerar B apryMeHTax
KOHCTPYKTOPA U YBEIOMJISII BBI3BIBAIOIINIT KOJ[ C €70 TOMOIIbIO (JiucTuHT 5.1).

JluctuHr 5.1. Peanunsaums knacca LogFileReader Ha ocHoBe feneratoB
public class LogFileReader : IDisposable
{
private readonly string TogFileName;
private readonly Action<string> TogEntrySubscriber;
private readonly static Timespan CheckFilelnterval =
Timespan.FromSeconds(5) ;
private readonly Timer timer;

public LogFileReader(string logFileName,
Action<string> logEntrySubscriber)

{
Contract.Requries(File.Exists(logFileName));
_logEntrySubscriber = TogEntrySubscriber;
_timer = new Timer(() =>
CheckFile(), CheckFilelInterval, CheckFilelInterval);
}

public void Dispose()

{
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_timer.Dispose();

private void CheckFile()
{

foreach(var TogEntry in ReadNewLogEntries())

{
_TogEntrySubscriber(TogEntry);

private IEnumerable<string> ReadNewlLogEntries()

{
/]

// YuTaem HoBble 3anucu 13 daina,
// KOTOpble MOABUANCH C MOMEHTa MOCNeHero YTeHns

}

IT0 caMasl IPoCTasd 1 OrpaHUYeHHasI peainsaius narrepa « Habmonarens». Jlereraro
Ha atdopme NET MOTYT cofiepKaTh IEeMOYKY BBI30BOB, HO MOJOOHBIN KO MOJIEU-
pyer otHorrenwe 1:1 Meskay Kiaaccom LogFileReader u ero HabJ0aTeIeM. 3a4acTyio
9TOTO BIIOJIHE JIOCTATOYHO, K TOMY K€ 9TO IIO3BOJISET TapAaHTUPOBATh HAIN4Ke HAJI0-
JaTeJIsL, 9T0 MOKET OBITH IOJIE3HEBIM, KOTa HaOII01aeMOMY 00BEKTY IIOTpedyeTCs MOy -
YUTDb Ha3a/J HEKOTOPbIC PE3YyJabTaThl.

CobbiTuUA

[Matrepn « Habmoaresb» sIBISETCS HACTOMBKO PACTIPOCTPAHEHHBIM, 4TO MHOTHE SI3BIKH
[IPOrpaMMUPOBaHMS TOALEPKUBAIOT €ro U3 KopoOku. B sapikax miardopmbr NET nat-
tepr «Habmonarenb» (unu narrepH «M3mgarensy — «Ilognucuuk») peasnsyeTcst
C TIOMOTIIBIO COOBITHIL.

CoOBITHS TIPEACTABISIOT COGON YMHYI0 0G60TOUKY HAT IeT€TaTaMHU, KOTOPAs O3BOJISIET
KJIMEHTAM JIUIIb MOAMUCHIBATLCS HA COOBITHS UM OTKA3bIBATHCS OT MOAIMCKH, 8 BJa-
JIEJTBITY COOBITUS — eITle U MHUI[UUPOBATH COOBITHE JIJIS YBEIOMJIEHSI BCEX TOMMCUNKOB
(suctunr 5.2).
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Jluctuir 5.2. Peanusauums knacca LogFileReader Ha ocHoBe cobbITHit

public class LogEntryEventArgs : EventArgs

{
public string Logkntry {get; internal set;}
}
public class LogFileReader : IDisposable
{
private readonly string TogFileName;
public LogFileReader(string logFileName)
{
/...
}
public event EventHandler<LogEntryEventArgs> OnNewLogEntry:
private void CheckFile()
{
foreach(var TogEntry in ReadNewLogEntries())
{
RaiseNewLogEntry(TogEntry):
}
}
private void RaiseNewLogEntry(string logEntry)
{
var handler = OnNewLogEntry;
if (handler != null)
handler(this, new LogEntryEventArgs(logEntry));
}
}

JlaHHBIN BapraHT OueHb ITOX0K Ha BAPUAHT C JieJieraTaMi — C OIHOI BayKHOM pa3HuIlei
Nutepeiic kmacca LogFileReader MO3BOJSIET MOATHCATHCS HA COOBITIE TIOMYIEHIUST
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HOBBIX 3aITHCEH JTOT-(haiisIoB IIOGOMY YHCITY TOATHCYNKOB. [P 5TOM HET TapaHTHH, 4TO

STH HOANNCYUKI BOOOIILE OYIyT.

CTporo TUNM3NMPOBaHHbI HabnoAaTeNDb

B HEKOTOPBIX cilydasxX rpyIiLy COObITHIL MK AeJIeraToB ya00HO 00beJUHUTD B OJHOM

HHTepq)eﬁCe. I/IHOI‘ZIa 9TO TOBOPUT O HAJIUYNU CKprTOﬁ a6CTpaKHI/II/I, HO MHOT/1a

ObIBaeT POCTO yA00OHO onepupoBaTh nHTEpdeiicoM, a He HabopoM coObITHiT (JIu-
ctuHT 5.3).

Juctunr 5.3. Mpumep cTporo TMNU3UPOBAHHOTO HabnozaTens

public interface ILogFileReaderObserver

{

void NewLogEntry(string logEntry);
void FileWasRolled(string oldLogFile, string newLogFile);

public class LogFileReader : IDisposable

{

private readonly ILogFileReaderObserver observer;
private readonly string TogFileName;

public LogFileReader(string logFileName,
ILogFiTleReaderObserver observer)

_logFileName = TogFileName;
_observer = observer;

// NlobaBneHa [OMNONHWUTENbHAA NIOTUKA, KOTOpad onpefenser,
// 4TO norep nepectan MACaTb B TeKywWi NOr-Gain u nepexsnyunca
// Ha HOBbIA.

private void DetectThatNewFileWasCreated()
{

// MeTopn BbI3bIBAETCH MO TaliMepy



90

Yacrs I. MatTepHbl noBeaeHUA

if (NewLogFileWasCreated())
_observer.FileWasRolled( TogFileName, GetNewLogFileName());

}

JlaHHbIII BapuaHT OYeHb ITOXO0K Ha KJIaCCHMYECKYIO Bepcuio natrepHa «Habmomarenb»
C TOI JINTITh PA3HUIIEH, UTO OOBITHO HAGJIFOIATEIb SIBJISIETCS €INHCTBEHHBIM, ECJH HYy K-
HO MHOKECTBO «TTOIMTUCYUKOBY, TO MPOIIE BOCTOIB30BATHCS BEPCHEH € COOBITHUSIMI.

IObserver/I0bservable

Bce niepeunciieHHbIe paHee BAPUAHTBI peansalini naTrepHa « Haboaarebs cogepkar
OJTHO OTPAaHUYEHUE: OHU TLIOXO OOBEMHSIIOTCS IS TIOJIydeHrst 60Jiee BBICOKOYPOB-
HeBoTO nosezenus (not composable). Haj coObITHsIMM WK fieJieraTaMy HEBO3MOKHO
BBITIOJIHATD ONEPaIii, KOTOPbIe MOKHO BBIIOJHSTH HaJl MOCIEI0BATEIbHOCTIMU.
B cayuae pull-based-peanusanuu kiamenTs! kiacca LogFileReader MOTYT UCIIOJIb-
3oBath LINQ (Language Integrated Query) it MAHUITYJIUPOBAHUS TPOYUTAHHBIMHU
COOOIIEHUSMHU.

Harnpumep, ¢ nomoripio LINQ 10B0JIbHO Jierko 00pabaThiBaTh KpUTUYECKHE COOOIEHMS
0cOOBIM 00Pa3oM, COXPaHSIST UX AYKAMH 110 JECSATh SITE€MEHTOB:

// CoxpaHAeM TONMbKO KPUTWYECKWe OwnWbKM rpynnamu no AecATb INEMEHTOB

var messages =
TogFileReader.Read()
.Select(ParselLogMessage)
Where(m => m.Severity == Critical);

foreach(var criticalMessages in messages.Buffer(10))

{

BulkSaveMessages(criticalMessages) :

}

Meton paciinpenus Buf fer oTcyTCTByeT B Kjacce Enumerable, HO €ro OBOJBHO
JIETKO Peain30BaTh CAMOCTOSTEJILHO.

C 4-ii Bepcun B .NET Framework nostBunach napa narepgeiicoB I0bserver/I0bser-
vable ¢ HaBOPOM METOJIOB PACIIUPEHUN, U3BECTHBIX 110/l HA3BAHUEM PEAKTUBHBIX
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pacmmpennii (Rx, Reactive Extensions). UaTepdetic T0bservable Momenupyer pe-
AKTUBHBIE MOCJIEI0BATEIBHOCTH U TIO3BOJIsIET paboTaTh ¢ HAbJII0aeMbIMU TIOCJIE0BA-
TeJTHHOCTSMU uepe3 MpuBbIuHbIil LINQ-cuHTaKcHC.

PeakTuBHBIE paCITUPEHU TIPEACTABAAIOT cOO0N push-Tocae10BaTeNIbHOCTY, U /TS
UX MCIOJMB30BAHMS Kiacc LogFileReader HY/KHO U3MEHUTD CIEAYIONNM 0Opa-
30M:

public class LogFileReader : IDisposable

{

private readonly string fileName = fileName;
private readonly Subject<string> TlogkntriesSubject =
new Subject<string>():

public LogFileReader(string fileName)

{
_fileName = fileName;
}
pubTlic void Dispose()
{
// 3axpbiBaemM dann
CloseFile();
// YBepgomngem NOANUCYMKOB, YTO COObITWIA OOnblie He OypeT
_logEntriesSubject.OnComplete();
}
public IObservable<string> NewMessages
{
get { return _logEntriesSubject; }
}

private void CheckFile()
{

foreach(var TogEntry in ReadNewLogEntries())

{
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_logEntriesSubject.OnNext (TogEntry);

Y10 1103BOJISIET UCIIOJIb30BATh ¢ HaboAaTe MU IpUBbIYHbI LINQ-cunTakcuc:

var messagesObservable =
TogFileReader.NewMessages
.Select (ParselLogMessages)
Where(m => m.Severity == Critical);

messagesObservable
.Buffer(10)

.Subscribe(IList<LogEntry> criticalMessages => BulkSaveMessages(critical
Messages)) ;

NMPUMEYAHUE

% PeaKTnBHble NOC/NEA0BATENLHOCTU! ABASIOTCA CBOEOOPa3HO CMechbio naTrepHoB «MTe-
patop» u «<Habntopatens». IObservable MoxHO paccmaTpuBaTh KaK «BbIBEPHYTbIE HaM3-
HaHKy» NOCNeao0BarTe/bHOCTH, KOTAa NPOoLLecCOM UTEPUPOBAHUSA YNIPaBAAET He Bbi3blBa-
loLL,as CTOPOHa, Kak B cnyyae ¢ [Enumerable, a cama nocnegosarensHocTb. CTaHaapTHble
nocnegoBarenbHocTn ABnsatTcA pull-based, nockonbky NpoLeccom nony4eHns HOBbIX
3NEeMEHTOB ynpaB/AeT Bbi3blBalOLLasA CTOPOHA, @ PeaKTUBHbIE NOCNe0BaTENbHOCTN —
push-based, n Habnoaateny nony4aroT HOBble 3NEMEHTbLI N0 MEPE KX NOCTYNeHMS.
MopfpobHee natrepH «liTepatop» paccMoTpeH B raBge 4.

Wurepdeiics T0bserver/I0bservable He ABAAOTCS HabIOAATENAMU OOIIETO
Ha3HAYEHUS U IPEANOIAraloT HaJluuue OMpeIeeHHOTO TIPOTOKO0JIA MEKY HabJIo1a-
eMbIM 00bEeKTOM 1 ero nojgnucunkamu. Murepdeiic I0bservable npeanosaraer,
4TO OAHOPOAHBIE COOBITUA OYAYT HEPUOANIECKU OBTOPAThCs. HabmogaeMblit 00beKT
MO’KET YBEJOMUTH 0 HOBOM coObiTuu (OnNext), 0 TOM, 4TO B Ipoilecce cOObITHS
npousolia omubka (OnError), MIK O TOM, YTO IelouKka cOOBITUI 3aBepiieHa
(OnComplete). Het ocoboro cMbIcaa HCI0Ib30BaTh I0bservable mis yBezmome-
HUS O TIePEKOH(PUTYPALUK IIPUIOKEHUS, HOCKOJIbKY KOMIIO3UIMA MOZ0OHBIX COOBITHI
BP4/l JIK BO3MOKHA.

! TlogpobHoe oricanue PeaKTUBHBIX PACIIMPEHII BHIXOIUT 32 PAMKY JaHHOi kKHuru. [ist 60-

Jiee IoApoOHOTO 3HAKOMCTBA TTof1oiieT kuura Introduction to Rx Jiu Kamnbesna,
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06cyxaeHue natrepHa «Habniogarennb»

Bbi6op BapuaHTa peanusauumn «Habniopatensa»

IIpome Beero meno obcront ¢ I0bserver/I0bservable. TOT BApUAHT OAXOLUT,
KOT/Ia COOBITHSI BO3HUKAIOT TIEPUOAMYECKU U UX MOKHO paccMaTpUBaTh B Buje push-
based-mocseoBarenbHOCTH, HAL KOTOPOH yA06HO TPOU3BOAUTH TPAHCHOPMAIIUH C TTO-
morsio LINQ-3arpocos. TToTok ceTeBbIX cOOOIIEHNI OT KIMEHTa HIIN CEPBEPa, KOOP-
JIMHATHI YCTPOICTBA — BCE 3TO MOAXOISAIINE 32/1a4H JIJIsT UCTIOJTb30BAHMS PEAKTUBHBIX
[10CJIE/I0BATEIBHOCTE].

K tomy xe Hasmmume kjaaccoB Subject<T> U CIeNUaTbHBIX METO0B-a/IalITEPOB
(Observable.FromEvent) 03BOJISET JETKO MOJYYUTh PEAKTUBHYIO ITOCJIE/[0BATE b=
HOCTB U3 IPYTHUX peanusanuii nabmogareneil. BeI6op MexIy ocTaTbHBIMU TPEMST pea-
JI3ausiMu 00Jiee MHTEPECHBIH.

Heneratbl

Peanusarust marrepra « Habirroatesib» Ha 0CHOBE METOZIOB 0GPATHOTO BBI30BA ITPUIILIA
W3 MUpa CTPYKTYPHOTO IIPOrPaMMUPOBAHN 1 He ITOXO0KA Ha KJIACCUYECKYTO Pean3alnio,
OMCaHHYyI0 «6aH/I0#1 YeThipex». TeM He MeHee 9Ta peayn3alis BeChMa PacipocTpaHeHa
U YCIIEIITHO PEIIAET 33/[a4y JAHHOTO TaTTEePHA: OITYIUTh CITAO0CBSI3aHHBII IM3alH [Ty TeM
pas/esieHUst HTHUITHATOpa COOBITHSI U €10 00pabOTUNKOB.

Jlannasi peasusaiyst MoJeaupyer otHomenue 1:1 Mesxay HabiogaeMbiM 00bEKTOM
u Habmonarenem. Obsa3aresbHOe HaMUMe HabJIOAATE S TO3BOJISIET YCTAHOBUTD JIBY-
CTOPOHHIOIO CBA3D: HAOMIOAEMBIIT 00BEKT MOKET HE TOJIBKO YBEAOMISATH 00 NBMEHEHUH
CBOETO COCTOSIHUS, HO ¥ TPEHOBATH HEKOTOPOTO pe3yJibTata. PesyibTaroM MOXKeT ObITh
06beKT Kiacca Task, HOCKOJIbKY 00paboTka COOBITHS MOKET OBbITh JJIUTENbHOM, 1K
HEKOTOPOE 3HaYeHHe, HeOOXOIMMOe HabTto1aeMOMY 00BEKTY. DTO MOKET ObITh BHEIITHSISE
BaJIM/IAIlMsT, BBAUMOJIEHICTBIE C TI0JIb30BATEIEM UJIU Y4TO-TO €lIle.

NMPUMEYAHUE

[leneratbl MOTyT UCMONb30BaATbCA ANA peannsalumu natrepHoB «Habnwoaartenb» um
«CTpaterusa».

Korza mcriosip3oBarn?

O Habuonarenb 10JKeH ObITh 0053aTeNbHO.

O HabumogaeMbiit 00BEKT He MTPOCTO YBEAOMIISIET HabMIOAATENSI, HO U OKUIAET HEKO-
TOPOTO Pe3yJibTaTa.
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Korza ne ncrosnbp3oBarh?

U Korma umciio jeeraToB HAYMHAET PACTU U TIePelaBaTh UX BCe Yepe3 apryMeHThI
KOHCTPYKTOPA CTAHOBUTCS HeyA06HO. B aTOM citydae mydiie MCTOMB30BaTh UMEHO-
BaHHYIO 3aBUCUMOCTb WJIH BBIJICTUTH WHTepdeiic Habopares.

QO /l1g IOBTOPHO MCIOIb3yeMbIX KOMIIOHEHTOB. B 3TOM ciryyae Jrydiie HCII0Ib30BaTh
COOBITHA.

O Korpma yepes geseraT nepeaaeTcst moToK COObITUH, KOTOPBIM OyIeT yI0OHee MaHUITY-
JUPOBATh € MOMOIIbIO IObservable.

CobbiTua

Co0BITHS SIBJISIFOTCST CAMBIM PACTIPOCTPAHEHHBIM BAPUAHTOM peasinsalini narrepta « Ha-
6umonaresb» Ha matopme NET. C 1X OMOIIBIO IPOMCXOAUT YBEAOMJIEHIE O COOBITHIX
MOJIb30BATEILCKOT0 MHTepdelica, TIpreMe TaHHbIX [0 CETH U T. I1. [JIaBHAast 0COOEHHOCTD
COOBITHI B TOM, 4TO KJIACC HE MOJKET TapaHTHPOBATh HaJIMUne HaOTIo[aTe Ied-omuCm-
KOB, & 3HAYUT, HE MOXKET NOTPeOOBATh OT HUX HUKAKUX PE3YJIbTaTOB. B HEKOTOPBIX CJIy-
Yasgx UCTOJIb3YIOTCS M3MEHAeMble aPTYMEHTDI, HAIPUMEP JIJIsi OTMEHBbI HEKOTOPOTO Jieii-
crBus (B coObITUSAX Form. OnClosing min TaskScheduler . UnobservedException),
HO 9TO yoKe puMepsl matrepra «Ilenouka obsizanHoCTE >, @ He HAbJTIOATE .

Korma ncnosnn3osars?

a [[JIH IIOBTOPHO MCITOJIb3YEMbIX KOMITOHEHTOB.

Q /lna yeegomieHrs MHOMXKeCTBa HabogaTesell, Koraa He OKUAaellb OT HUX KaKHX-
OO OTBETHBIX JIeHCTBUI.

Q dug peammsarmy pull-Mozesy mosydyeHus: JaHHbIX HaOMI0ATEIEM.
Korna ne ncnosmps3osars?

O Korzxa HabuogaeMoMy 00bEKTY HYKHO MOJYYUTH OT HAGJOMATEN el HEKOTOPBIN
pesyJIbTar.

Ha6noaatenb B Buae cneyuanm3mpoBaHHOIO
uHtepdenca

HHTBp(beﬁC Ha6]IIOZ[aTeJIH O0OBIUHO ABJIAETCSA IIEPBbIM 9TallOM /[IJId BblJ€JIEHUA UMEHO-
BaHHOU 3aBucuMoOcCTH. Ha HEKOTOPOM 3aTalie p8.3p8.6OTKI/I CTaHOBUTCA IMOHATHO, YTO
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y KJ1acca IoJKHA OBITh 3aBUCHMOCTb, HO C UMEHEM MOKa OTIPEIETUTHCS CI0KHO. [ToaTo-
MY, KaK B CJIydae ¢ kiaccoM LogFileReader, BoliessieTcst narepdeiic HabmopaTest
(ILogFileReaderObserver), KOTOPBIN 3aTeM MOKET ITEPEPOIUTHCS B TIOJTHOTIEHHY IO
3aBUCUMOCTD (HarpuMep, B ILogFileProcessor).

Korzma ucmnosbpzoBaTh?

O B xauecTBe BpeMeHHON UMEHOBAHHO 3aBUCHMOCTH JJIsI IPYIIIMPOBKU Habopa co-
OBbITUH.

Korza ne ncrosnb3oBarh?

U B orkpsiToM API — B TOBTOPHO UCTIOIB3YEMOM KOJIE UJIU HA CTHIKE MOJLYJIEIA.

CkonbKo MHopMauumn nepeaaBaTb Habnwgartento

Cyi1iiecTByeT JIBe MOZIENIN Tiepeiad HyKHOU mH(popMarun Haboaateasm: push u pull',
B caygae push-momenn nabmomaeMbiit 06BHEKT TIepefacT BCO HYKHYIO WHOOPMAIHTO
O IIPpOU3OIIEAIIEM coOBITUN B apryMeHTax: B CBOHCTBax obbekra EventArgs, B apry-
MEHTax jiejierata win Meroja. B ciayuae pull-mozenu HabmogaeMbIii 00BEKT JIUIITH
YBEIOMJISIET O TIPOU3OIIE/IIEM COOBITHHN, a BCIO HYKHYIO HHGOPMAIHIO /7T €To 06pa-
60TKM HabIIOAATEIb CAMOCTOSITENIBHO MOJIyYaeT y Ha0I01aeMoro 00beKTa.

XopomuM IpUMepPOM KOMIIPOMUCCHOTO pelneHus Mexay push- u pull-sapuanramu
peasnuzanuu Habmogareeil apasiorcs coobrtus B NET.

Cranmaprroe cobpitiie B.NET 06bstBIIsieTcst ¢ TOMOTIbIo 06061eHHOro /lesierata Event -
Handler<T>, KOTOPBII COEPKUT /iBa apryMeHTa: object sender u TEventArgs
args:

public class LogEntryEventArgs : EventArgs

{
public string LogEntry {get; internal set;}

Push /pull-mozesns B3anmMozpeiicTBust B 5ToM 00cy:KiieHun Berpedaercst qeax bl [larrepn «Ha-
GamioIaTe by TIpejicTaBIsieT co60i push-Mozes b B3aMOIEHCTBIST MEK/TY 00 BEKTaMM, TIOCKOJIb-
Ky HaGJTI01aeMblii 0GBEKT CAMOCTOSATEIHLHO «IIPOTANTKUBAET> UH(DOPMAIIIO O IPOUBOLIE/IIEM
cobbitiu. Ho 3aTeM BO3HUKaeT BOIPOC O KoJMYecTBe nepegaaeMoil nudopmariu. U 31ech
push/pull-Mozesnn BeTynaior B Urpy BHOBb, HO ysKe B MHOM KOHTEKCTE — B KOHTEKCTE KOJIH-
YecTBa repegaBaeMoil nHGopMaIim.
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public class LogFileReader : IDisposable

{ private readonly string TogFileName;
public string LogFileName { get { return _logFileName; } }
public event EventHandler<LogEntryEventArgs> OnNewLogEntry;
// OCTanbHble METO/bl MPOMYWEHbI . . .

}

// Kop Habnopatens
public class LogForwarder

{
public LogForwarder(LogFileReader TogFileReader)
{
logFileReader.OnNewLogEntry += HandleNewLogEntry:
}
private void HandleNewLogEntry(object sender, LogEntryEventArgs ea)
{
var logkntry = ea.LogEntry;
var logFile = ((LogFileReader)sender).LogFileName;
// O6pabaTbiBaem TogEntry c y4yetom umMeHn daina
}
}

NMPUMEYAHUE

TeXHUYECKN HUKTO He 3anpeLyaeT 1Cnonb3oBaTb B Kauectse COObITUIA obble fpyrue
peneratbl, a He Tonbko EventHandler. Ho ctaHaaptel kognposanua nnardopmbl NET
npeznonararwT Ucnonb3oBatb nMeHHO EventHandlerTs.

B nannom ciyuae nabiogaeMbiit 00beKT «BbITaTKHBaeT» (push) nabmoxarensam
JIUIITE MUHUMAJThHO HEOOX0ANMYIO HH(GOPMAIINIO, TIO3BOJISIA UM, eCJIi oTpedyercs,
CaMOCTOSITEJBHO «BBITAHYTh> (pull) momoHuTebHBIE TaHHbIE.
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PekoMeH1anuy 1o BbIGOPY Mojean B3anmoaeicTeusi. Kommpomuce mexxay push-
u pull-MozensMu B3aumoneiicTBua npeacTaBiIgeT coO0M KIacCu4ecKyio Ipobaemy
BBIGOPA MESKLY TIPOCTHIM U ruOKuM perennem. Push-Mozesb mpoiie, mocKOIbKY Best
uHbopMmanus, Tpedyrommascs 1st 00padoTKK cOOBITHS, epeaaeTcs HaboAaTeo B BUIE
aprymentos. Pull-mozenns ruGue, mocKoJbKy T03BOJISET MepeaBaTh HAOMIOAATESIM
JIIITh MEHUMAJIBbHBIT 00beM nH(pOPMAIMK U €T BO3MOKHOCTD HAOTIOATENSIM CAMUM
pelaTh, YTO UM HYKHO /i1 06pabOTKU COOBITHSL.

Ha mpakruxke pull-mMomests B3anMoeicTBIsT OBIBAET TIOE3HOI B CITyUae MOIb30BATENb-
ckoro nHTep(eiica, koraa Ul-KOMIIOHEHT He 3HAET, YTO MOJIB30BATETI0 MOKET TOHAI0-
6UTHCS U151 06PabOTKH OTIpe/iesieHHOTo coObITHsE. B caryuae 6usnec-moruku push-moznennb
SIBJIsIETCST OOTTee TPeATTOYTHTENBHOMN, TOCKOIBKY TPOCTOTA PENIEHNUS B 9TOM CJIyJae
mosie3Hee THOKOCTH.

Ha6niogarenu u yreuku namartu

IosroxuByiue HabI0aeMble 00bEKThI ABJAAIOTCS HanboIee pacipoCTpaHeH O mpu-
yuHoi yreukn namat B NET-npunoxenusx. [TockonbKy HabM01aeMbIil 06BEKT CO-
JEPKUT HESTBHYIO CCHITIKY Ha BCe HAOIIONATENH, TO, TIOKA OH KB, OYIYT KUTH U OHI:

public class Singleton

{

private static readonly Singleton instance = new Singleton();
public static Singleton Instance { get { return _instance; } }

public event EventHandler Event;

class MemoryLeak

{
public MemorylLeak()

{

Singleton.Instance.Event +=
(s, e) => Console.WriteLine("Hello, Memory Leak!"):
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B atom ciyuae cosmanue 00bekTa MemoryLeak rapaHTUpPOBAHHO IIPUBEJET K yTEeUKe
MaMsATH, TTOCKOJIbKY BHOBb CO3/TAHHBIN 9K3eMILJIAP HAaBCeTJa OCTAaHETCA B CIIUCKE O] -
IUCYUKOB coObITHA Singleton.MyEvent.

Cy1iecTByeT HeCKOJIbKO PeIleHnil JaHHON TPOOIEMBL.

1. CrouT 110 BO3MOKHOCTU U30€raTh OJITOKUBYIIUX OOBEKTOB BOOOIIE, & IOJITOKUBY-
MIUX 0OBEKTOB ¢ COOBITUSIMU — B 0COOEHHOCTH.

3. Habmogarenu MOTYT peajn3oBaTh nHTepdeiic IDisposable U OTIUCHIBATHCS OT
cobBITHI B MeTOIe Dispose.

4. MoxHo BocmobaoBaThest cinabbivMu coObrTusiMu (Weak Event Pattern). Creriuass-
HOIT peanusanueii coObITUI, B KOTOPOil ucnoabsyiorcs caadbie cebuiku (Weak
References) ps ynpasienus nabogarenssmu. B aToM ciydae ciaboe coObITHE He
OylIeT SABJSITHCS KOPHEBOH CCBIJIKOW U HE CTaHeT MPENSITCTBOBAaTh cO0PKE Mycopa,
KOT/[a Ha HABJII0/IaTeIb HE OCTAHETCS IPYTHX CCBLITOK.

NpumeHumocTtb

Ha6JIIOI[aTeJIb SABJIAETCA YHUBEPCAJbHBIM MEXaHU3MOM YMEHBIITCHUSA CBA3AHHOCTU
B ITPUJIOJKEHN .

ITpu IPOEKTUPOBAHUN HEKOTOPOTO KJIacca y paspaboTunKa BCET/[a €CTh HECKOBKO Ba-
puanToB peasmzanuu. Kiacc A MOJKeT 3HATD O CyIIECTBOBAHNH KJlacca B U yBEAOMIISTD
€ro 0 IpousoIeanIeM coObITuu. Vu jke Kaace A MOKeT ObITh HAOII0JaeMbIM U YBEIOM-
JIATh O HEKOTOPOM COOBITUH BCEX 3aMHTEPECOBAHHBIX ITOAIUCYNKOB.

HWcnonb3oBanne HAbIOAATETEH YMEHDITAET CBA3AHHOCTD MEJKIY KJIACCAMI/MOYISTMI
U yIIPOIIaeT MOBTOPHOE MCTIOAb30Banue. He MeHee BasKHO 1 TO, UTO HAOIIOATE b YETKO
MOKA3bIBAET BBIXOAHON MHTEpdelic Kiaacca (To, YTO HY;KHO KJIACCY /IS €T0 yCIENTHON
paboThI) U MO3BOJISIET MPOIIIE yMaTh O HEM B M30JISIIIUHL.

Bararogaps ciaboii cesasanHocTy HabmogaeMblii 00beKT 1 HaOII0AATENN MOTYT PACIIO-
JIATaThCS Ha PA3HBIX YPOBHSIX aOCTPaKIK WK CIOSX TpUIokeHust. Hanmpumep, ciioit
TOJIb30BATEIbCKOTO MHTepdelica 3HaeT 0 MOETN, HO MOJIEJIb He IOJ;KHA HIYEeTO 3HATh
0 noJib3oBaTeTbckoM uHTepdeiice. KocBennasi ¢Bg3b MoJiesieii ¢ BEDXHUM YPOBHEM
peaji3yeTcst ¢ MOMOIIBI0 HAbM0IaTe Iell: MOJIe/Ib YBEAOMIISIET BCEX MOATUCIUKOB 00
U3MEHEHUM COCTOSIHUS, a M0JIb30BaTeAbCKUI nHTepdeiic 0OHOBIISIET CBOE COCTOSHIE
WJIM IPYTHM CII0COOOM pearrpyer Ha COObITHSL.



aBsa 5. NattepH «Habnoparens» (Observer)

Habmoaresi oueHb 4acTo UCTIOMb3YIOTCS B KAYECTBE COCTABHBIX YacTeil 6oree CITOKHBIX
narrepHoB. CemelictBo matteproB MVx (Model — View — Controller/Presenter — View
Model) ocBobosxkaaer MozeIb OT HEOOXOAUMOCTU IIPEACTABAEHUS UMEHHO C [IOMOIIBIO
Habonareneil. Tlarrepu «ITocpeHUK» OYEHD YaCTO PEATM3YETCs ¢ TOMOIIIBIO HabITio-
JIaTeJIst ¥ CBSI3BIBACT JIBE HE3ABUCHMbIE YaCTH CUCTEMBI BOEJIMHO.

MPUMEYAHUE
MoapobHee o natrepHax MVX 1 cnosix NpUNOXKeEHWUA Bbl y3HaeTe U3 mMasbl 21.

Mpumepsbl B .NET Framework

O Hab6aoxaremu B popme cobbituii. B .NET Framework nHacuntsiBatoTcst Thicstan
KJIACCOB, COJEPKALMX COOBITHS.

O Hab6soxatenu B hopme festeratoB. Habmogarenn B popMe JAeIEraToB 4acTo UCIIO b=
3YIOTCS B KaueCTBe METOA0B 0OPATHOTO BBI30BA JIJIsI BHIIIOJIHEHUST JOIOJTHUTENbHOI
uauiuanusanu (AppDomainSetup.AppDomainInitializer, HttpConfi-
guration.Initializer) win B KauecTBe To4YeK paciiuperust (GUiIbTpbl U ce-
nexTopel B WPF/Windows Forms/W CF).

Q Hab6umonatenu B popme nunTepdeiicos. XopoImm IpruMepoM KIMEHOBAHHOTO Ha0JII0-
naress apisiercsas API puist paborsl ¢ Event Hub — macmrabupyemoii cucremoii 06-
MeHa coobuieHusmMu. MaTepdeiic TEventProcessor COAEPKUT METOIbl Close—
Async, OpenAsync U ProcessEventsAsync.
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[naBa 6

[NatTepH «lloceTuTtenn»

(Visitor)

Hasnauenmue: oniicbiBaeT OTIEPAINIO, BBIITOJIHAEMYIO C KaK/[bIM 00BEKTOM U3 HeKOTOpOﬁ
nepapxmm KjaacCoB. HaTTepH «IToceturenby MO3BOJISIET OIIpeeJINTb HOBYIO Oll€palluio,
He U3MEH KJIACCOB 9TUX 0OBEKTOB.

MotuBauus

O6BEKTHO-OPUEHTHPOBAHHOE MTPOTPAMMUPOBAHUE TIPENOJIATAET EIMHCTBO JaHHBIX
u oneparuit. OGBITHO KIACCH TPEICTABIISIOT HEKOTOPBIE OTIEPAITHH, CKPBIBASI CTPYKTY-
PBI IaHHBIX, HaJl KOTOPBIME 9TH olepainu nmpoussoasTcs. Ho He Beerna yao0HO win
BO3MO’KHO CMEIIUBATh UX B O/[HOM MecCTe.

CTpYKTYpbI JaHHBIX HEKOTOPBIX IIPEIMETHBIX 00J1acTell MOTYT OBbITh JOBOJBHO CJIOK-
HBIMMU, 2 OllePaIMK Hal HUMU HACTOJIbKO Pa3HOOOPa3HbIMU, YTO COBMELIATH 9TH [IBa MUPa
HET HUKaKOTo cMbicsia. Harpumep, B Mupe (hMHAHCOBBIX MHCTPYMEHTOB rOPas3zio JIOTHY -
Hee OTIEJIMTh JaHHbIe eHHBIX OyMar OT BBIIOJHAEMbIX HaJ HUMK onepaunuil. Jlepesbs
BBIPAKEHUI — 9TO ellle OJIUH KJIACCUYECKUIA TPUMEP TOTO0, T/Ie TPOUCXOUT TAKOe pas3-
nenmenne. Ho maske B IpocToif 3aiaue, TaKOH KaK 9KCITOPT JIOT-(haiiIoB, MOKHO HATH
MeCTa, TZe Takol moaxo Oyaer 6ojiee pasyMHBIM.

Pazsnuatbie BU/bI TPOYMTAHHBIX 3a1Tcell (GOPMUPYIOT IIPOCTYIO HEPAPXHUIO HACJIEI0BA-
nug (puc. 6.1).
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LogEntry
+DateTime
+Severity
+Message
A
ExceptionLogEntry SimpleLogEntry
+Exception +Additionallnfo

Puc. 6.1. Viepapxus knaccos LogEntry

Pasuble Tunbl 3anuceil MoryT o6pabarbiBaThesa mo-pasHoMy. Hamnpumep, coobuienns
C MCKJIFOYEHUSIMI MOTYT COXPaHAThCS B APYTYIO Tabyuily Gasbl JaHHBIX, PasHbIE THITBI
COOOIIEHU MOTYT UMETh Pa3HYIO JIOTUKY TPYIIUPOBKHU JIJisI TIAKETHOTO COXPAHEHUST
U T. . DTy JIOTHKY HEJb3s1 TTOMECTUTH TIPSAMO B HEPAPXUIO COOOTIEHIH, TIOCKOJIBKY JIO-
THKa COXPaHEHMUS MOXKET N3MEHSTLCS He3aBICIMO OT caMUX 3anuceil. Kpome toro, Ha-
JIMYKe JIOTUKU COXPaHEHUS MPSIMO B KJ1acce LogEntry c/iesaeT 3Ty uepapxuio CIAUITKOM
TSKEJI0OBECHOW. MBI He XOTUM HapylaTh MPUHIATIBI «OTKPBIT/3aKPBIT> W TPUHITUTI
e/IMHON 06S3aHHOCTH, 8 SHAYUT, JI0JLKHBI BRIHECTH MO0OHBIE ACTIEKThI TOBEJECHUS B OT-

JICJIbHbBIE KJIaCCbI.

Jobassienne moo0HOI GU3HEC-TOTMKY BHE HEPAPXUH YPEBATO LyOJUPOBAHUEM U XPYII-
KocTb10. OIMH 13 BADUAHTOB PEATU3AIUN BLITAAIUT Tak (JucTuHT 6.1).
Jluctuur 6.1. NMpocToit BapuaHT nepebopa Tunos LogEntry

public class DatabaselogSaver

{
public void SavelogEntry(LogEntry TogEntry)

{

var exception = Togkntry as ExceptionLogEntry;

if (exception != null)

{

Savekxception(exception);
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else
{
var simplelLogkntry = logkntry as SimpleLogEntry;
if (simpleLogEntry != null)
SaveSimpleLogEntry(simpleLogEntry);

throw new InvalidOperationException("Unknown Tog entry type");

private void SaveSimpleLogEntry(SimpleLogEntry logEntry) {...}
private void SaveException(ExcetpionLogEntry exceptionLogEntry) {...}

}

[Tockosnbky nepapxust LogEntry siBjsieTcs JerkoBeCHOM, TO MOKHO 05KM/1aTh HAJIUYNS
Mo06HOTO KOZIa B IPYTHX MECTaX MPHUIOKEHNsT. Pellienne 3aKI09aeTcst B BBIIEIEHU

JIOTUKHU <«ITOCEMEHNA» NePapXrK KJIaCCOB C ITOMOIIbBIO IMTaTTEepHa «IToceturennb».

Jlst aTOTO B 6230BBI KITace LogEntry mobaBisieTcst abCTPaKTHBIN MeTO Accept,
KOTOPBIN NpuHUMaeT ILogEntryVisitor, a KaK/Iblil KOHKPETHbII KJacc nepapxuu

MIPOCTO BBI3bIBAET MeTO/L Visit (smcTunr 6.2).
JIuctuur 6.2. NMpumep nHtepdeiica nocetTutens

public interface ILogEntryVisitor

{
void Visit(ExceptionLogEntry exceptionlLogEntry);

void Visit(SimpleLogEntry simplelLogEntry);

public abstract class LogEntry

{
public abstract void Accept(ILogEntryVisitor TogEntryVisitor);

// OCTanbHblEe YNIeHbl OCTANMCb 0E3 WN3MEeHeHus
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public class ExceptionLogEntry : LogEntry

{
public override void Accept(ILogEntryVisitor TogEntryVisitor)
{
// Bnaronapf neperpysKke MeTof0B BbOMPAaeTCA METO[
// Visit(ExceptionLogEntry)
logEntryVisitor.Visit(this):
}
}

Termeps, eca KOMY-TO IIOHaL00UTCA H06ABUTDH ONEPALINIO HAJ MepapXueil samucei,
JOCTATOUHO OyIeT peann3oBaTh MHTEpdeiic ILogEntryVisitor (yuctusr 6.3).

Juctunr 6.3. Mprmep MCNonb30BaHUA NOCETUTENA

public class DatabaselLogSaver : ILogEntryVisitor

{
pubTic void SaveLogEntry(LogEntry TogEntry)
{
logEntry.Accept(this);
}

voild ILogEntryVisitor.Visit(ExceptionLogEntry exceptionLogEntry)
{

Savekxception(exceptionLogEntry);

void TLogEntryVisitor.Visit(SimpleLogEntry simplelLogEntry)

{
SaveSimplelLogEntry(simpleLogEntry);

private void SaveException(ExceptionLogEntry TogEntry) {...}
private void SaveSimpleLogEntry(SimpleLogEntry TogEntry) {...}
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[Tarrepn IToceTuTens mpeaHasHaueH A1st 1oOaBaeHI HOBBIX ONepaliil Hajl nepapxuei
TUTIOB 6e3 ee U3MEHEeHMUSI.

Knaccuueckas ArarpaMMa KJIaCCOB ITaTTEpHa IToceTurenn IpeacTaBJeHa Ha pUC. 6.2.

Client Visitor

+VisitConcreteElementA( ConcreteElementA)
+VisitConcreteElementB(ConcreteElementB)
A

ConcreteVisitor1 ConcreteVisitor2

+Visit(ConcreteElementA) +Visit(ConcreteElementA)
+Visit(ConcreteElementB) +Visit(ConcreteElementB)

ObjectStructure Element

+Accept( Visitor)
A

v.VisitConcreteEIementA(thisﬁ

ConcreteElementA ConcreteElementB

+Accept(Visitor v) +Accept(Visitor v)
+OperationA() +OperationA()

v.VisitConcreteElementB(this) Iﬁ

Puc. 6.2. Knaccuyeckas Anarpamma KnaccoB natrepHa Mocetutens

YyacTHuku:

U visitor (ILogEntryVisitor) — onpezessieT mHTEPhENC ITOCETUTENS;

O Element (LogEntry) — 6asoBbIi KJIacc Mepapxuu, JAJIsl KOTOPOH HYKHO JOGABUTh
HOBYIO OIIEPAITHIO;

U Cclient (DatabaselLogSaver) — HCIIOJIb3YEeT IMMOCETUTEJb /11T O6pa6OTKI/I
nepapxuu 3JIeMEHTOB.
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06cyxaeHue

BazoBbrii kiace mepapxum 3a/laeT CEMENCTBO ONepalnii, ToBeJIeHe KOTOPBIX oTpejie-
Jisiercst HacJaenHuKamu. B nepapxun Guryp kiacc Shape MOXKET onpeessitb Habop
JIOIIYCTUMBIX OTIEPAIlUi, & KOHKPETHBIE KJIAaCChl OYIAYyT PEAU30BBIBATD BCE OMEPAIUU
1Tt KOHKpeTHOTO Buza duryp. Kimacc Rectangle Gyer oTBedyarh 3a BCe MOBEICHME
[IPSIMOYTOJIbHUKA: PUCOBaHUE, BbIUKCAEHUE TI0IIaAu U T. 11. [Tomumopdnoe uconb3o-
BaHUe 0a30BBIX KJIACCOB MO3BOJISIET CIEIATH CUCTEMY PACIITIPSIEMOT, TOCKOJIBKY 100a-
BUTH HOBBI THIT B MEPAPXUIO HACTEIOBAHUS JJOBOJILHO TIPOCTO.

B Mupe GhyHKITMOHATBHOTO TPOTPAMMUPOBAHUS JaHHBIEC U (DYHKIIUU OTAEJIEHBI IPYT
ot npyra. [Ipu aTom ofHA DYyHKIINS MOKET pemaTh OJHY 3a/lady Ha/l MHOKECTBOM
TUIOB. B ciyyae nepapxuu puryp y nac moxet ofiHa GyHKIUA Draw JJ1s PUCOBaHUSA
BCeX TUTIOB GUTyp, ofHa GYHKINS GetArea I/ BBIYNCICHUS TLIOIMAN BCEX TUTIOB

uryp uT. 1.

B 06beKTHO-OPUEHTUPOBAHHOM PEIEHUH JIETKO [0OABJISITh HOBBIN THUIT UEPAPXUHU, HO
CJIOKHO 100aBIsITh HOBYTO onepaiuio. [TarrepH «IloceTnTesby MO3BOJISIET PEHIUTH ATY
npobaemy. [ToceTnTesb MO3BOJISIET KIUEHTCKOMY KO/LY UCCJIE/I0BATH HEPAPXHIO THIIOB
U BBITIOJIHSATH PA3JIMUHbBIE OIIEPAI[HH B 3aBUCUMOCTH OT KOHKPETHOTO THIIa 00BEKTA.

ITpu atom natrepu «Ilocerutesby yeaoxkusier 106aBjieHne HOBBIX TUIIOB B HEPAPXHIO
nacrenoBanus. Jlobasienne HOBOTO THIA TpeOyeT u3Menenns nurepdeiica IVisitor
7 JIOMaeT BCe €T0 Peasin3alini. JTo 3HAYHT, 4To aTTepH «IloceTnTenpy naearpHo MOA-
XOJIUT JIJTsE paciiupenst QyHKIMOHATLHOCTH CTaGUILHBIX MepapXuil HACIeIOBAHMU C Tie-
pPeMEeHHBIM YHCJIOM OTlepaInii.

NMPUMEYAHUE
MoapobHee paclMpsemMocTb U posb natrepHa «loceTutenb» paccMoTpeHa B rase 18.

Knaccuueckas peanusanug narrepia «Iloceturenbs ABisgercs A0BOJBHO CI0KHOM.
[Tocemaemas: nepapxust J0JKHA pelliaTh JOMOJHUTENbHYIO 3a/lauy: Pealn30BbIBATh
MeTon Accept. CaMu MOCeTUTEN TOJIKHBI IICIIOIB30BATh HACIEIOBAHIE U PEATN30BbI-
Barb uHTepdeiic IVisitor, YTo AesaeT MOTOK NCIOJHEHUS He BIIOJIHE OYEeBU/IHBIM.

dyHKUMOHaNbHAA vS. 06beKTHas Bepcus

Korma konmaecTBO KOHKPETHBIX TUIIOB N€PapXUU HaCJIeJOBAaHWA HEBEJINKO, HHTep(l)eﬁC
IIOCETUTEJIA MOKHO 3aMEHHTDb CIIMCKOM /JI€JIETaTOB. I[JIH 9TOTO METO/l Accept MOXHO
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MepenMeHoBaTh B Match, KOTOPBIi OyeT MPUHIMATH HECKOIBKO JIEJIETaToB J7ist 06pa-
GOTKU KOHKPETHBIX TUIIOB HEPAPXUU.

Merox Match! st knaccoB nepapxun LogEntry Gy/eT BBITJISAETh Tak, Kak TOKa3aHO
B JucTUHTE 6.4.

JInctuHr 6.4. PyHkuMoHanbHas Bepcus nattepHa «Mocetutens»

public abstract class LogEntry
{
pubTic void Match(
Action<ExceptionLogEntry> exceptionEntryMatch,
Action<SimpleLogEntry> simpleEntryMatch)

var exceptionLogkntry = this as ExceptionLogEntry;
if (exceptionLogEntry != null)
{
exceptionkEntryMatch(exceptionLogEntry);
return;

var simplelLogkntry = this as SimplelLogkntry;
if (simpleLogEntry != null)
{
simpleEntryMatch(simplelLogEntry);
return;

throw new InvalidOperationException("Unknown LogEntry type"):

}

Terepb BMECTO CO3aHUST CIIENUATU3UPOBAHHOIO KJIACCa MOCETUTES IJIsT KaxkK[0TO
CJIy4ast MOYKHO IIPOCTO MCIIOJb30BaTh METO/ Mat ch npsiMo B Kojie aHasim3aTopa (Jiv-
cTuHr 6.5).

1 PasymHo 106aBUTD ellie OJHy Heperpyskentyio sepcuio Merona T Match<T>(), kotopas 6y-
ner npuauMath Func<EceptionLogEntry, T> u Func<SimpleLogEntry, T>.
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JInctunr 6.5. Mpumep Mcnonb3oBaHUA «(yHKLUMOHANLHOrO» NoceTUTens

public class DatabaselLogSaver

{

public void SaveLogEntry(LogEntry TogEntry)
{
TogEntry.Match(
ex => SaveException(ex),
simple => SaveSimplelLogEntry(simple));:

private void SaveSimplelLogEntry(SimplelLogEntry TogEntry) {...}
private void SaveException(ExceptionlLogEntry exceptionlLogEntry) {...}

NMPUMEYAHUE

% MoxxeT nokasatbcs, YTo peanusauns metoga Match Ha ocHoBe npuBeaeHWUs TUNOB
rpy6o HapylwaeTt NPUHLUKN «OTKPbIT/3aKpbiT». ECM Nnepe6op TUMOB HAXOAUTCS NNLLb
B OAHOM MeCTe B KOZie, TO TaKOW Kog, cieAyeT NpUHLMNY eANHCTBEHHOTO BbIGOpa 1 He
HapylaeT NPUHLKNNA «OTKPbIT/3aKpbiT». NMoapobHee 3TOT Bonpoc ByaeT pacCMOTPEH

B rnase 18.

HaHHbIﬁ BU/L ITOCETUTEJIA HAITOMUHAET CTAHAAPTHYIO TEXHUKY (l)yHKLII/IOHaJIbHOl"O

POrPaMMHUPOBAHUA TI0]] HA3BAHUEM «conocmasgienue ¢ oopasyoms' (pattern matching).

Boi60op Meskay HYyHKIIHOHATBHOU U 00BEKTHO-OPUEHTUPOBAHHON BepCHUeil maTTepHa

«IToceTuresb» TakoM ke, Kak 1 BBIOOD MeKIAY (DYHKIIMOHATIBHBIM U 00BEKTHO-OPUEH-

TUPOBAaHHBIM IMAaTTEPHOM «CTpaTeI‘I/IH». B HEKOTOPDBIX Caydadx ya06Hee CO31aBaTb

MMEHOBAHHBIN KJIACC, PEATU3YIONINI CI0KHYIO CTPATETNIO COXPAHEHU U (G PO-

CormocraBiienue ¢ 06pasIOM SIBJISIETCS. OUeHb MOIIHOU KOHCTPYKIHeH (OyHKIIMOHATbHBIX
SI3BIKOB IPOTPAMMHUPOBAHUSI U TTO3BOJISIET COMOCTABIISTD HE TOJIBKO THITBI, HO M [HATIA30HbI
3HAYEHUI, a TAKKE IEKOHCTPYUPOBATh KOPTEKU U 3amucu. B obuiem ciydae conocrasiie-
HEEe ¢ 00Pa3IOM MOXKHO PaccMaTpuBaTh Kak oreparop switch «ma crepongax». Ha nanubrii
MoMmeHT 1361k C# He 1ojep:kuBaet comnocrasienue ¢ o6pasioM us kopooku. [losromy
Pa3paboOTYNKY MPUXOIUTCS LyOIUPOBATH KO/ WK MCIOIb30BATh 10BOJBHO H30MIPEHHbBIE
pelieHus Hanogobue Toro, uto omucai bapr ge Cmer B crarbe Pattern Matching in C# —
Part 0. Pazpaborunku siapika C# pacecMaTpUBAIOT BO3MOKHOCTD T0GABIEHsI MOJHOTICH-
HOT'O COMOCTaBJIEHUsE ¢ 0OPA3IOM B OJIHY U3 CJEAYIOUKX BepCUil si3bika. DYHKIMOHAIbHbBIE
SI3BIKH TIPOTPAMMUPOBAH S TTOJJIEPIKIBAIOT COMOCTABIEHUE € 0OPA3IIOM U3 KOPOOKH, a TaK-
JKe BO3MOKHOCTD CO3JaHUs «BapUaHTOB» (anrebpandeckux TUIOB) 6oJee yA0OHbBIM CIIO-
coboM.
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BaHWs IAHHBIX, HO KOT/IA PeYb 3aXOAUT O CPAaBHEHUH UM COPTHPOBKE 0OBEKTOB, TO
cTparerus Ha OCHOBe JissMO1a- BbIpaskeHIi OyIeT IIpeArnouTuTebHOM. B nansom ciy-
Jae KOMITPOMHUCC AaHATOTHIEH: /71T OOTBITON MePAPXUU TUTIOB TIPUETCS UCTONb30BATH
KJIACCHYECKUIT MOCETUTEh W UMEHOBAHHbBIE KAACChl. {151 HeGOMBITUX mepapXuit
HACJIEIOBAHUSI U TOCETUTENIEN, KOTOPbIE JIUIITh [IEPEHATPABIISIIOT PabOTY IPYTUM Me-
TO/IAM, BAPUAHT C JITMOIa-BBIPAKEHISIMU Oy/IET POIIIE U TIOHSITHEE, TOCKOJIBKY YHTa-
TEJIO He HY’KHO ITepeKIoyaTb KOHTEKCT Ha peasu3aliio MoceTHTe .

B caydae ncnosb30BaHMS CAMOTIMCHOTO COTOCTABJIEHUS C 006pasIoM Mbl MOKEM
106aBUTh HECKOJIBKO IeperpysKeHHbIX MeTOZ0B Match, KOTOpbIe 6y11yT NpUHUMATH
He BCe BO3MOJKHbIE TUIIBI M€PAapPXUU, a JINIb HEKOTOPbIE nauboJiee 4acTo HUCIIOJIb3Y-
embie. IIpu 9TOM MeTOZ Match MOKET HaXOAUThCs B 6Ga30BOM KJjlacce MepapXuu
HacJIeJOBAHUsI, a MOJKET OBbITh peaim3oBaH B BU/ie METO/la PaCIINPEeHNs B Kjracce Log—
EntryEx.

[\BoViHaA aucneTyepumsaums

Bo160p BUPTYaIbHOTO METO/Ia OCYIIECTBIISIETCSI HA OCHOBE TUIA apTYMEHTA BO BPEMST
UCTIOJHEHUsT. DTOT BHIGOP HA3BIBAIOT OJAMHOYHON AucreTdepusanueil. Merton Accept
SIBJIIETCSI METOJIOM C JIBOWHOI INCTIETYePU3AIINEi: BBIGOP BBITOITHAEMOTO METO/IA OTIpe-
JIEJISIETCST TUTIAMU TTOCEIaeMOT0O 00EKTA 1 TIOCETUTEIS.

IMarrepu «IToceTuTe by peasnusyer ABOWHYIO AUCTIETUEPUIATINIO, TOCKOIBKY BHIOOD
METO/Ia OTIPEIENISIETCS Ha OCHOBE TUTIOB IBYX OOBEKTOB: TIOCEIIaeMOro 00bheKTa U Moce-
tutess (muetur 6.6).

JIuctuHr 6.6. NMpumep ABOINHON AncneTYepm3aLNN

LogEntry TogEntry = new ExceptionLogEntry();
ILogEntryVisitor visitor = new Visitorl():

// BoizbiBaetca Visitorl.Visit(ExcpetionLogEntry)
logEntry.Accept(visitor);

logEntry = new SimplelLogEntry();
visitor = new Visitor2();

// BuizpiBaetcsa Visitor2.Visit(SimpleLogEntry)
logkntry.Accept(visitor);
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WUHTepdeiic vs. aBCTPaKTHbIN Kacc noceTuTens

OOGBIYHO ITOCETUTEIb Onpeseisercs nHTepdeiicoM IVisitor. Takoii Hoaxoq Hajaraer
MeHblIle OrpaHYeHMl Ha KIMEHTOB, HO JejiaeT ux Oosee Xpynkumu. Kaxaplil pas mpu
JN06aBIeHNK TUIIA B Mepapxuio nHTepdeiic nocerurenst OOHOBJSETCS U B HEM TOSIBJIS-
eTcsl HOBBIN MeTol Visit (YetAnotherType).

Hcmosp3oBariie abCTPakTHOTO 6a30BOTO Kiracca VisitorBase MO3BOJSET KINEHTAM
TIOCEIIATh JIUIIb HY>KHBIE THITbI HEPAPXUIL, TTePEOTIPEEIISIS NI Hy>KHbIe METO/IbI Visit.
Tax:ke 3TO JIeTaeT KJIMEHTOB MEHee XPYIKUMU, TOCKOJIBKY 100aBJIeHre HOBOTO BUPTY-
ATBHOTO MeTo/Ia Visit He HapymraeT paboTy CYIECTBYIOMNX KIMEHTOB.

Oprako 6a30BbIil KJIacc HasaraeT 6oJiee KeCTKUe OTPaHNYEHUST Ha KITHEHTOB, TIOCKOJIb-
Ky s3b1k1 Tmatopmbl NET He noiepskuBatoT MHOKECTBEHHOTO HACIEIOBAHMS KJTac-
coB. [ToaToMy 0OBIUHO ATU TOAXOIBI COBMEMIAIOTCS U OHOBPEMEHHO MCIOTb3YETCST
unTepdeiic IVisitor ¢ 6a30BbIM KIaccoM VisitorBase.

[TpobJiema ke ¢ MHOKECTBEHHBIM HACIEI0OBAHNEM O0BIYHO PEIIAETCS Ty TEM OT/IeIeHUST
TTOCETUTENIEH OT OCHOBHOM JIoTUKM (JCcTUHT 6.7).

Jinctuur 6.7. Mcnonb3oBaHue BNOXEHHOT0 Knacca nocetutens
public abstract class LogEntryVisitorBase : ILogEntryVisitor

{
public virtual void Visit(ExceptionLogEntry exceptionLogEntry)

{}

public virtual void Visit(SimpleLogEntry simplelLogEntry)
{}

public class DatabaseExceptionLogEntrySaver : LogSaverBase

{
public void SavelLogkEntry(LogEntry TlogEntry)

{
logEntry.Accept(new ExceptionLogEntryVisitor(this)):

private void SaveException(ExceptionlLogEntry exceptionlLogEntry) {...}
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private class ExceptionLogEntryVisitor : LogEntryVisitorBase

{

private readonly DatabaseExceptionLogEntrySaver parent;

public ExceptionLogEntryVisitor(
DatabaseExceptionLogEntrySaver parent)

_parent = parent;

/] «llocemwaem» nuuwb ExceptionLogEntry
public override void Visit(ExceptionLogEntry exceptionLogkEntry)

{

_parent.SaveException(exceptionLogkntry);

}

B nannowm ciiyyae DatabaseExceptionLogEntrySaver He MOXKET caM HacJIe/J0BaTh
oT LogEntryVisitorBase, TOCKOJbBKY SIBJSETCS YaCTHIO IPYTON MepapXuu TUIIOB.
O6oiiTu aTO OTpaHUYEHNE MOKHO € TTOMOIIHIO BHYTPEHHETO THIA, KOTOPBIi Gy/IeT Ha-
CJIeIHUKOM OT LogEntryVisitorBase U nepeolpeiesnT JUNIb OJINH BUPTYaJbHbIN
MeTOoJ, it 00pabOTKH 3aIIUCel ¢ UCKIIOYEHUSIMU.

Basosble kstacenl nmoceruresiell moe3Hbl TakKe MPU UCIOJIb30BAHUHU IPEBOBUIHBIX
CTPYKTYP, TAKUX KaK JIEPEBbsI BBIPAKEHUIT. B 5TOM cirydae 6a30Bblii KJ1ace MOKET Coziep-
JKATh JIOTUKY HaBUTAIINH 110 COCTAaBHON CTPYKTYpe JaHHBIX.

[pumeHumoctb

W crnonb30BaTh MOCETUTENh HYKHO JUIIb TOTA, KOT/A TTOSBISETCS HEOOXOANMOCTh
PaszeIUTh MepapXuio TUTIOB U HAbOP BBITIOJHsIEMbIX oriepatuii. [Tatrepn «IToceTuresnb»
MO3BOJIUT JIETKO PA3OMPATh COCTABHYIO MEPAPXUIECKYIO CTPYKTYPY 1 06pabaThiBaTh
PasHbIe TUTIBI Y3JI0B 0COOBIM 06Pa3OM.

O MUcnonbsosath narrept «Iloceturenb» HyKHO TOra, KOraa HaOOp TUIIOB MepapXuu
crabuiieH, a Habop onepaiuii — Her.



aBga 6. MattepH «Mocetutensb» (Visitor)

O Kiaccuyecknii BApyaHT MaTTEPHA JYYIIEe BCETO TTOXOIUT IJIsT GOJTBIITNX COCTABHBIX
uepapxuii 1 Korjia 3apaHee He U3BECTHO, KAKUe TUIIbI OY/IyT MOCENAThCs yatie

NPYTHX.

U OyHKIMOHAIBHBIN BAPHAHT MOCETUTEIST BCET[a MOKHO TIOCTPOUTH Ha OCHOBE KJIac-
CHMYeCKOH peasin3aliy, Korja cTaHeT U3BecTHO, YTO MHOTUM KJIMEeHTaM HY>KHO I1oce-
[aTh JUIIb HeGOIBIIIOE YUCIO TUTIOB HePpapXuu. BapuaHT Ha OCHOBE J[eJIeraToB
B CAMOCTOSITEJIBHOM BUJIE TIOIXOINAT JIUIITh JIJIst HeOOTbINoi nepapxuu TuiioB. ITo cyTu,
OH SIBJIIETCS TIPOCTOH peayu3alieil ComocTaBaeHust ¢ 06Pa3IOM U TIOAXOIUT JIJIsT
paBoTHI ¢ TPOCTHIMU UEPAPXUSMU TUTIOB, KOTOPbIE MOJIETUPYIOT Pa3MeueHHbIe 00b-
emHenns. Takske 9TOT BAPHAHT MOKET OBITH T0OABJIEH € TIOMOTIHIO METOIOB PACTITH-
peHus 1S CYLIeCTBYIOINX HePapXUil.

Mpumepbl B .NET Framework

O ExpressionTreeVisitor UCHOAb3yeTCs st PAOOTHI C AEPEBbIMU BBIPAKEHUI
(Expression Trees) B NET Framework. /lanublii oceTuTes b UCIOTB3YETCS 1JIST
HaBUTAI[UK 1 IPe0GPasOBAHUS AE€PEBHEB BBIPAKEHUIT TPH Pean3alliii CIIeI[HaIi3H-
poBanubix LINQ-mipoBaliziepos, a Takke /7151 pelieHus [pyrux 3a/1a4.

U Roslyn coAep:KUT MHOKECTBO roceTuTeneil. CSharpSyntaxVisitor npeaHa-
3HAUCH 14 pa60Tb1 C CUHTaKCUYECKUM JIepeBOM, SymbolVisitor<TResult> —
JUIs1 paboTbI ¢ CUMBOJIAMU U 1.

O DbExpressionVisitor ucnomnbsyercs B Entity Framework aus SQL-Boipa-
SKEHUI.
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[naBsa 7

Apyruve natrepHbl
noseaeHus

B MIPpEeAbIAYIINX TIaBaX ObLII pacCMOTPEHDBI HIECTH KJ/JAIOYEBBIX ITAaTTEPHOB ITOBEACHUWA.
Ka}KlIblf/,I 13 HUX IIPUMEHAETCA €KECIHEBHO B ITOAABJIATONIEM YN CJIE TIPOEKTOB 1 OKA3bI-
BaeT 3HaUYUTEJbHOE BJAMAHNE Ha HI/ISB.IL/'IH IPpUJIOKEHU .

Bes «Crparernu» e Ob110 Obl BO3MOKHOCTH 3aMEHUTD aJITOPUTM BO BPEMS UCIIOJTHEHMSL.
Bes «IllaGaounoro Merogas» ObLI0 ObI CI0KHO KCIOIb30BATh HOBTOPHO Ga30BbIe Klac-
col. «ITocpeauuk» npsder crocod B3anMoeiicTus 6oJjiee IPOCThIX 0OBEKTOB U JieJIaeT
UX MEHee 3aBUCUMbBIMU JAPYT OT Apyra. bes « AreparopoB» ObL10 Gbl HEBO3MOKHO IIHCAThH
00001IeHHbIE aITOPUTMBI, paboTalolIIe ¢ MHOKEeCTBOM KoJuiekiuii. «Habmomareab»
[I03BOJISIET IIOJIHOCTHIO YIIPA3JHUTH SBHYIO CBSI3b MEXK/Y KJIACCOM M IIOANUCYMKAMMU.
«Ilocerureb» jeaet BO3MOKHbBIM (DYHKIIMOHAIBHBII U3l H 1 T03BOJISIET T0OABISATh
HOBOE IOBEJIEHNE B MePAPXHUU KJIacCOB (€3 UX MOAU(DUKAIIH.

bBonee AETAJIbHOE PACCMOTPEHNE JUIIDb HECKOJbKUX MATTEPHOB HE 3HAYUT, YTO APyTHre
NaTTEPHDbI MTOBEACHWA HEBAYKHDI, ITPOCTO OHN 1mbo pexe NCIOJIb3YIOTCA, ambo He oka-
3bIBalOT CTOJIb CUJIbHOI'O BJIMAHHWA Ha I[I/ISB.I?IH TUTTUYHOT'O IPUJIOKEHW .

NatTrepH «KomaHpa»

Hasunauenue: nHKANCyIupyeT 3apoc Kak 0ObEKT, MO3BOJIAS TEM CaMbIM 3a/1aBaTh T1a-
paMeTpsl KIUEHTOB [/t 06pabOTKN COOTBETCTBYIONIMX 3aTIPOCOB, CTABUTD 3aMPOCH
B o4epe/ib UM IIPOTOKOJINPOBATD UX, a TAKKE [10//IePAKUBATh OTMEHY ollepaluil.
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[Marrepu «Komammas TO3BOIAET CIIPATATH JEHCTBHE B 0OBEKTE U OTBSA3ATH HCTOUHIK
ATOTO JICHCTBUS OT MeCTa ero ucnoaHenus. Kiaccuueckuii mpuMep — npoeKTHPOBaHNe
M0JIb30BaTENLCKOTO MHTepdeiica. [[yHKT MeHIO He 0KEH 3HATH, YTO TPOUCXO/IUT TIPU
€r0 aKTUBU3AIIUU 1I0JIb30BaTeIeM, OH JI0JIKEH 3HATH JIMIIb O HEKOTOPOM JIeHCTBUM, KO-
TOpPOE HYKHO BBITIOJTHUTD TPU HAXKATUN KHOTIKU.

Knaccnueckas aquarpamma narreprna «Komamga» npezgcrasiser co6oit marepdeiic
ICommand ¢ MeToJI0M Execute, KOTOPbIil MOKET IIPUHIUMATh HeOOs3aTeIbHBIN KOH-
TekcT ucnosenust (puc. 7.1).

Client Invoker Command

+Execute(context)
A

+reseiver.Action()

Reseiver ConcreteCommand
T
+Action() _E?;Ceute(context)

Puc. 7.1. lmarpamma knaccos natrepHa «KomaHaa»

Invoker (ILyHKT MEHIO) BO BPEMS CO3/HVsI TI0JyYaeT KOMaH/Ly, KOTOpasi 3aTeM jieJie-
rupyer cBoio pabory o6bekTy kiacca Receiver (06bekty ViewModel).

Cy]lIECTByeT JBE€ OCHOBHbBIE peasn3an KOMaH/Ibl.

Q Camocmosimenvras KOMaHOa MOKET BBITTOJIHSITH TPOCTYIO OMIEPAIIUIO CAMOCTOSITE b=
Ho. Hanmpumep, komanza SimplifyBinaryConditionCommand MOXKET camMo-
CTOATEIBbHO YIIPOCTUTD BBIPAYKEHUE U3 IBYX apTyMEHTOB.

a ,Z[e/zezupyfougaﬂ KoManoa He BBIIIOJIHAET Oolepanurio CaMOCTOATE/NbHO, HO 3HAET, KTO
9TO MOJKET cae/iaThb. Knaccuueckas JrarpaMma ImaTTepHa «KOMaH,Z[a» OIIMCbIBa€eT
MMEHHO 9TOT BHU/I peaIn3aIium.

[ToMumMO 00BEKTHO-OPUEHTHPOBAHHON BepcuH, B si3bike C# 0YeHb pacrnpocTpaHeHo
HCIoJib30Banue (hyHKIMOHAIBLHOM Bepcun martepHa « KoMaHa» Ha OCHOBE JIeJIeTaToB.
C OMOIIBI0 aHOHUMHBIX METOJIOB JIETKO [TOJTyYHTh [eJIeraT, KOTOPBIH OyeT 3aXBaThIBATh
BHEITHWIT KOHTEKCT U BBITIOJMHATH Tpebyemoe eiictre. [Togo6HBII BUL KOMaH/T TPH-
MEHSeTCsI OUeHb YacTO, U MaJIO KTO 33JlyMbIBAE€TCS O TOM, UTO IIPU 3TOM UCIOJIb3YeTCsT
O/INH 13 KJIACCUYECKUX MTaTTEPHOB MPOEKTUpoBaHus (aucTuHr 7.1).
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Nuctunr 7.1. NMpumep natrepHa «KomaHga»

public class LogExporterViewModel

{
public Action GetExportLogsCommand()

{

return () => TogSaver.Save(LogEntries);

public IEnumerable<LogEntry> LogEntries {get; private set;}
}

[TomyisspHOCTH KOMaH I Ha OCHOBE JIeJIEraToB IIPUBeJia K IIOSABJIEHIIO 0c000ii peansaiun
nHTepdeiica ICommand — RelayCommand, KOTOpasi IPUHUMAET B KaueCTBe apTyMeH-
Ta KOHCTPYKTOP Func<T> niu Actionl

ITpumepst B NET Framework:

O ICommand B WPF, Ha 0OCHOBE KOTOPBIX CTPOUTCS IIPUBA3KA OIlepalitii K COOBITHAM
TTOJTh30BATENLCKOTO MHTEPdelica;

U 1DbCommand B ADO.NET uHKamncygmpyer onepanuio, NCIIOJTHIEMYIO Ha CTOPOHE
CYDB/;

O OObekr Kiaacca Task<T> IpUHUMAET ejerar Func<T>, KOTOPBIH MOKHO paccMa-
TPUBATH B BU/E KOMAH/IBI, KOTOpast Oy/IeT CIoTHeHa B OYAYIIEM [I7TsT MOy IeHUsT
pesyJibTara 3a/auu.

NatTepH «CocToAHue»

Hasnauenmue: 1103B0sseT 00bEKTY BapbUPOBATh CBOE IIOBEJEHNE B 3aBUCHMOCTH OT
BHYTPEHHETO COCTOAHUsA. VI3BHE CO3QaeTCs BIedYaTIeHne, YTO N3MEHUIC KIace
00BeKTa.

HexoTopbie 00bEKThI IPEAMETHOI 00JIACTI MOTYT BBITTOJIHSTE Pa3Hbie HAOOPbI OePaIfHii
B 3aBUCUMOCTH OT cocTostnust. O6BheKT Kiracca Socket MOKET BBITOTHUTD OTIEPATTHAIO
Connect, TOJbKO €CJIM COeJINHEHUE ellle He YCTAHOBJIEHO, a 00BEKT MoToKa (KIacca

! Tlogpobree o komanzax B WPF u narrepie MVVM MOKHO OYUTATh B KIACCHUYECKOIT CTaThe

Jlxoma Cvuta «IIpunoxerus WPF ¢ mabiioHOM 1IPOEKTUPOBAHUS MOJIENb — HPEICTaBIe-
Hue — mozenb npezcraBienus> (MSDN Magazine, 2009. — Mespaiib).
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Thread) MOXeT OBITH 3aIyIIeH, TOIBKO €CaIM OH He ObLI 3amytieH panee. [Togo6mbie
KJIACCBI MOJIEJTMPYIOT KOHEYHDII aBTOMAT ¢ HAGOPOM JIOMTYCTUMBIX TIEPEXOJIOB.

[TarrepH «CocrosiHues mpejnoaraer BbijejeHne 6a30BOTo Kiacca Win uHrepdeiica
TSI BCEX JIOTTYCTUMBIX OTTEpaIiiil 1 HACJEHIKA [IJIsT KasK0TO0 BO3MOKHOTO COCTOSHUST
(puc. 7.2).

Context State

+Request() +Handle()

state.Handle()

ConcreteState1 ConcreteState2

+Handle() +Handle()

Puc. 7.2. iInarpamma knaccoB natrepHa «CoctosHue»

Kontekct (Socket) meerupyer oreparii o mepexo/y MeK/Iy COCTOSTHUIME 00beKTaM
State, 4TO MTO3BOJIET MEPENTH U3 cocTosHNS ConcreteStatel (NotConnected)
B HOBOe cocTosiHue ConcreteState?2 (Connected) npu Bbi3oBe MeTo/la Handle
(metoza Connect).

[Tarrepn «CocrosiHue» B OJHOIEHHOM BU/IE IOBOJIBHO PE/IKO IIPUMEHSEeTCs Ha IIPaK-
TrKe. ETo IpUMEeHNMOCTD OTIpe/iesiseTcs CJI0KHOCTBIO KOHeYHOro apTomara. Hampumep,
JUISL CJIOSKHOM JIOTUKU aHaIM3a COCTOSHUSA TPEBOXKHON KHOIIKM OXPAaHHON CUCTEMbI
TAKOH I10/IX0/1 OlIPaB/Iat, IIOCKOJIbKY I1epeX0/l U3 OJJHOTO COCTOSAHUS B JAPyroe olpejie-
JISIETCSI JIECSITKOM yestoBuid. JI7ist GoJiee IPOCTBIX CJIydaeB, TAKUX KaK YIIPABJIEHUE CO-
eINHEHUEM C Y/IAJIEHHBIM CEPBEPOM, 0OBIUHO IOCTATOYHO CIIPSTATh KOHEUHBIN aBTOMAT
B OT/IEJIBHOM KJIacce, HO He BBIJIEJIATD OT/Ie/IbHBII KJlace Ha Kax/ioe coctosinue. B ele
6oJtee TIPOCTHIX CIIyYasiX, TAKUX KaK yIpaBJeHe COCTOSTHUEM KJiacca Thread, pasyM-
Hee BCEro IOMECTUTD JIOTUKY KOHEeYHOro aBToMaTa IIpsIMO B kj1acc Thread U He BbIHO-
CUTD €€ OT/IeJIbHO.

IIpumepst ucnoassosanusa. B NET Framework xoneunbie aBTOMaThl IIPUMEHSAIOTCS
B OTPOMHOM YHCJIE KJACCOB, HO KJIACCUYECKON peanusdanuu natrepHa «Crpareruss
cpeau otkpbIThiX (public) Tunos NET Framework s He Hamesr.

U CommunicationObject peaqnsyeT KOHEUHBIN aBTOMAT MIEPEX0/ia MESKITY COCTOSHUS-
v WCF ximenTa: Created, Opening, Opened, Closing, Closed u Faulted.
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U Task peanusyerT KOHEYHBIN aBTOMAT MePeXoja MEKIY COCTOSHUSIMU 3aadu:
Created, WaitingForActivation, WaitingToRun, Running, RunTo-
Completion, Canceled, Faulted.

NatTepH «llenoyka 06A3aHHOCTEN»

Hasnauenue: mo3BoJisiet 136esKaTh IPUBSA3KHI OTIIPABUTEJISI 3aIIPOCa K €T0 IOy IaTeIto,
JaBas maHc 06paboTaTh 3alPOC HECKOJIbKIM 00bekTaM. CBsisbiBaeT 00bhEKThI-II0IyYa-
TeJN B LEIIOYKY 1 IIePeNaeT 3aIIpoc BAOJIb 3TOM LEMOYKH, II0Ka ero He 00paboTaloT.

«Ilenouka 06s13aHHOCTEN> ABISETCS JOBOJIBHO pacipocTpaHeHHbIM naTtepaoM 8 NET
Framework, XoTs1 He Bce 3HAIOT, UTO 4acTo MOJb3ytoTcst UM. Ilenouka obs3aHHOCTENR —
970 JiI00O0e COOBITHE, APIYMEHTBI KOTOPOTO MO3BOJISIOT YBEAOMUTh HHUI[HATOPA, YTO
cobpiTHe 06paboTaHO ¢ IIOMOLIBIO MeToAa Handle () MIM [IyTeM YCTaHOBKU CBOICTBA
Handled B True.

B cayuae sakpoitust opmbl B Windows Forms renepupyercst cobsitiie Closing, moj-
TMMMCYNUKN KOTOPOTO MOTYT OTJIOJKUTDH 3aKPbITUE OKHA B CjIydae H€O6XOI[I/IMOCTI/I (JII/I-
CTUHT 7.2).

Jluctudr 7.2. Mpumep natrepHa «Llenoyka o6sa3aHHOCTEN»

public DialogForm()

{
this.Closing += HandleClosing;

private void HandleClosing(object sender, CancelEventArgs ea)

{
if (UserDontWantToCloseTheWindow())

{

ea.Cancel = true:

}

ITockosbky aenerarsl B .NET MoryT cozmepskarb 6ojiee 01HOro 00paboTunKa, TO Ha UX
OCHOBE IIeI0YKa 00SI3aHHOCTEN CTPOUTCS IIPOCTBIM U DJIETaHTHBIM 00pasoM. 111 9Toro
coObITHE BO30OYIKIAETCS HE € IOMOIIBI0 MeToa Tnvoke, a BPYYHYIO JIJIST KasKI0TO TIO/I-
ncynka (JTUCTUHT 7.3).
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Jluctunr 7.3. NceBaoKoa peanv3aumm Lenoyku o6s3aHHocTen
// Form.cs
private void ClosingForm()
{
if (Closing != null)
{
var eventArgs = new CancelEventArgs(cancel: false);
var invocationList = Closing.GetInvocationList();
foreach (EventHandler<CancelEventArgs> handler in invocationList)

{
handler(this, eventArgs);
if (eventArgs.Cancel)

{
// OTMeHseM 3aKpbiTue (QOpMbl
return;

CloseForm():;

}

Muarpamma kiaccos narrepha «Ilernouka o6s3anHocTeli» IpuBeeHa Ha puc. 7.3.

dopmupyeT Lenoyky
Client Handler
+HandleRequest()
A
ConcreteHandler1 ConcreteHandler2
+HandleRequest() +HandleRequest()

Puc. 7.3. lnarpamma knaccos natrepHa «Llenoyka o6s3aHHocTen»
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ITpumepst B NET Framework:

O cobbiTiie Closing B Windows Forms ¢ BO3MOKHOCTBIO OTMEHBI 3aKPBITHST (POPMBI

IyTeM YCTaHOBKM CBOICTBAa Cancel aprymenTa CancelEventArgs B True;

Q cobbiTiie TaskScheduler.UnobservedException, 06paboTYNK KOTOPOTO MO-
JKET YBEJAOMMTD IJIAHKPOBIIUK, 4TO HeoOpaboTaHHOE UCKIIIOUEHIE 3a1a4l He SABJIs-
€TCSd KPUTUYECKUM, IIYTEeM BbI30Ba MeToZa UnobservedTaskException-
EventArgs.SetObserved. s aHAJTOIUYHBIX 11eJIeil HCIOJIb3YIOTCI COOBITHS
Contract.ContractFailed n Application.DispatcherUnhandled-
Exception.



Yacte I

Mopoxpaatoume
naTTepHbl

QO Tna.a 8. NatrepH «CuHrnToH» (Singleton)

Q InaBa 9. NatrepH «AbcTpakTHan abpuka» (Abstract Factory)
O Tnaea 10. NattepH «PabpuyHblit meToa» (Factory Method)

a

Mmaea 11. NatrepH «Ctpoutenn» (Builder)
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Yacts Il. Mopoxpaatowme narrepHsl

B GosbinuHcTBE 06 BEKTHO-OPUEHTHPOBAHHBIX S3BIKOB MTPOTPAMMUPOBAHYS 32 KOH-
CTpyupoBaHue 00bEKTa OTBEYAET KOHCTPYKTOP. B caMoM mpocTom cirydyae KINEeHT 3Ha-
€T, KaKoTO0 THTIA 0OBEKT eMy TPeGYETCsI, 1 CO3/IAET €T0 TIyTeM BBI30BA COOTBETCTBYIOMIETO
KoHCTpyKTOpa. HO B HEKOTOPBIX CTy4Yassx THTT 0GBEKTa MOKET OBITH HEM3BECTEH BHI3BI-
BAIOIEMY KOJLy MJIH [TPOIECC KOHCTPYUPOBAHUS MOKET OBbITh HACTOJIBKO CJIOKHBIM, UTO
HCTTIOb30BaHIE KOHCTPYKTOPA Oy/IeT HEeYIOOGHBIM U HEBO3MOKHBIM. [Toposkaaronine
MaTTEPHBI MPETHAZHAYCHBI JIJIST PENTEHISI TUTIOBBIX TPOGJIEM CO3/IaHUsT OOBEKTOB.

B HEKOTOPBIX CiTy4asx paspaboTIMK XOUeT TapaHTHPOBATh, YTO OYAET CO3MAH JIMIIb OAUH
9K3EMILISIP HEKOTOPOTO Kiacca. VIHOTa Takast mOTPeOHOCTD AMKTYETCS CrieuguKaru-
eil cucTeMbl, B KOTOPOM CKa3aHo, YTO B CUCTEME J0JIKEH ObITh JIUIIb OJUH CUUTHIBATE/Ib
MbICJIel TToib3oBatesisa. Ho ropaszo garie Takoi MoaXo/ MpUMeHSIeTCd U3-3a TOTO, YTO
OH obecreurBaeT rJ06abHY0 TOUKY JOCTYIAa K HEKOTOPOMY 0OBEKTY. DTO MO3BOJSIET
JII000MY OOBEKTY IIOJIYYUTh AOCTYII K JIFOOOI TOUKE CUCTEMBI, UTO U3baBiseT paspadboT-
YMKa OT HeOOXOAUMOCTH IIPOLYMBIBATh OOI3aHHOCTH KJIACCOB U BBIAE/SATDH UX 3aBUCH-
MOCTH.

Kunace, xoTopblii rapanTupyer cosfiaHue JHUIlb OAHOTO 9K3eMILIsApa U MIPel0CTaBIISgeT
rJ06aIbHYI0 TOUKY JIOCTYTIAa K HEMY, H3BECTeH Kak matrTepH « CHHIITOH». DTO caMblil
3HAMEHUTHIN TMaTTePH ITPOEKTUPOBAHMS, HEJJOCTATKN KOTOPOTO CTaBAT IO/l COMHEHUe
€ero 1oJIe3HOCTh. Vcmosb3oBanne T106aIbHBIX 0OBEKTOB C M3MEHSIEMBIM COCTOSTHUEM
BbI3bIBaeT aherT 6ab0UKM, KOT/Ia OBEEHNE CUCTEMbI HAUMHAET 3aBUCETD OT TOPSIIKA
BBI30BA METO/IOB B PA3HBIX MOAYJISAX U IPAKTUYECKU He OIAETCS TECTUPOBAHUIO U CO-
TIPOBOIK/EHUIO.

Ho ne Bce IIopoKaamonre moseieHnuA CTOJIb COMHUTE/IbHDI.

Bospacrarormast cJI0;KHOCTh CHCTEMBI 9aCTO TIPUBOAUT K HEOOXOAUMOCTU U30JISIIIAN
nporiecca co3iaius 00beKTOB. BBIBAET T0JE3HO CKPHITh OT BBI3BIBAIOIIETO KO/IA KOH-
KPETHBII TUII CO3/[aBAEMOT0 00BEKTA, YTOOBI MMETh BO3MOKHOCTh M3MEHUTD €r0 B 0y-
aytem. B Ipyrux caydasix TUT co3/1aBaeMoro 00beKTa 3aBUCUT OT apTyMEHTOB METO/IA,
4TO TaKIKe Jle/laeT HEBO3MOKHBIM UCIIOIb30BAHIE KOHCTPYKTOPOB. A MHOT/IA TIPOTIECC
KOHCTPYHPOBAHS IOJKEH KOHTPOJHUPOBATHCST HACTEAHIKOM, YTO TIPHBOJHT K TOSIBIIE-
HUIO CTPATETUH CO3AaHuUs. TaK MbI TIPUXO/MM KO BTOPOMY TIO MOMYJISIPHOCTH TTATTEPHY
MPOEKTUPOBaHMsT — K (habpuKam.

CyliecTByeT HECKOIBKO PasHOBUAHOCTEN (habpuk. «Abcmpaxmuas pabpuxas npenta-
3HaYEHA /IS CO3/IaHuUsT ceMelcTBa 0OBEKTOB U MO3BOJISIET 3AMEHSITh 9TO CEMEHCTBO
[yTeM MCIIOJIb30BaHUs HYKHOTO TTo/iKkIacca pabpuku. Crarnueckuii « Dabpuunsiii me-
mod» TpecTaBsieT COO0M CTaTHIECKHIT METO/I, KOTOPBIN BO3BPAIlaeT 9K3EMILISP KOH-



Yacrs Il. lopoxaatoLine natrepHbl

KPETHOTO MJIM TIOJTMMOPGHOTO KJacca B 3aBUCUMOCTH OT apryMeHTOB MeToJa MU
koudurypanum. Kinaccuaeckuii habpUYHbIA METOJ SIBJISIETCS CTPAaTErneil KOHCTPYHUPO-
BaHust 00beKTOB U 0bOecieynBaeT THOKOCTD 3a CYET HOJAUMOP(GHOIO UCIIOJIb30BAHUSL.

DabpuKH IPEKPACHO CIIPABJISIOTCS ¢ MHKATICYJIATIEH Tpollecca co3anus u obecteyn-
BaIOT THOKOCTH 3a cueT HacseoBanus. Ho nnoraa kanentam tpebyercs ruGKOCTh HHO-
ro poja. IIporiecc cosnanust HEKOTOPBIX 00BEKTOB COCTOMT M3 MHOKECTBA TAIIOB, U JIUIITh
HoTPe6GUTENIO U3BECTHO, KaKHe ATAIbl 00s13aTebHBI, a Kakue — HeT. [larrepu «Cmpou-
meJib» TI03BOJISET KIIMEHTaM COOMPATh CJIOKHBII 0OBEKT M0 KYCOUKaM, He BaBasiCh B MO~
JIPOGHOCTH TOTO, KaK U3 9TUX KYCOUKOB TTOJyYaeTCst OKOHIATEIbHBII pe3ysibTaT. «CTpou-
TeJIb» OTJIIMYHO MOJAXOAUT JIJIS1 CO3/IaHNS TECTUPYEMDBIX KJIACCOB U TECTOBBIX JAHHBIX, HO
AKTUBHO TIPUMEHSAETCS U B JIOTHKE TIPUJIOKEHUS.

B 570l yacTu KHUTH MBI O4EHb MOAPOOHO PACCMOTPUM TIOPOJKAAIONINE TTATTEPHBL. DTH
MATTEPHBI BECbMa IIPOCTBI [0 CBOEH MPUPO/IE, HO 06JIAIAI0T MHOKECTBOM HEOAHCOB C TOY-
KV 3DEHUS Pean3alliil U BIAUSHIS Ha AU3aiiH TPUIOKEHUS.
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[naBa 8

MatrepH «CMHINTOHY
(Singleton)

Hasnauenue: TapaHTHUPYET, 4TO y KJjlacCa €CTb TOJIbKO OJWH 3K3EMILJIAP, U IIPEAOCTaB-
JIgeT I‘JIO6aJIbHy10 TOYKY /IOCTYIIa K HEMY.

ﬂpyI‘I/IMI/I CJIOBaAMHU: CUHIJITOH 9MYJIUPDYET r106aIbHble IiepeMenHbie B O6’beKTHO-OpI/I-
CHTUPOBAHHDBIX A3bIKAX IIPOTPaMMUPOBaHUA.

MoTtuBauusa

ITpaxTudeckn B IF060M MPUITOKEHNT BOSHUKAET HEOOXOMMMOCTD B TII00ATBHBIX TIepe-
MEHHBIX WM 0OBEKTaX ¢ OTPAHIMIEHHBIM YCIIOM 9K3EMILIAPOB. Jlaske B TAKOM TIPOCTOM
NPUIOKEHUHN, KAK UMIIOPT JIOTOB, MOKET BO3HUKHYTh HEOOXOANMOCTD B JIOTUPOBAHWH.
U caMblii IPOCTOI CITIOCO0 PEIIUTH ITY 3a/[aUy — CO34aTh TII00AIbHBII 00BEKT, KOTOPbIiT
GyJIeT IOCTYIIEH U3 000 TOYKY TIPUI0KEHIST.

[Io cBoemy omnpenesieHUIO CUHTJITOH TapaHTUPYET, YTO Y HEKOEro KJjacca eCThb JHIIb
OZIMH 9K3EMTLISP. B HEKOTOPBIX CIyJasix aHAI3 TPEAMETHO 00J1acTH CTPOTO TPebyeT,
94TOOBI KITACC CYIIECTBOBAJ JIUIIb B OMHOM 9K3eMILispe. OHAKO Ha MTPAKTUKE MaTTepH
«CHHIITOH» 0GBIYHO UCTIOJB3YETCS /7t 00eCeYeHUs IOCTYIIA K KaKOMY-JTn60 pecypcey,
KOTOPBIH TpeOyeTCsT PA3HBIM YaCTSIM MPUTOKEH .



nasa 8. MNartepH «CuHrmTOH» (Singleton)

Jlnarpamma kmaccrueckoil peasuzaiuu natrepaa « CHHTJITOH» TipuBeieHa Ha puc. 8.1.

Singleton return _uniquelnstar@j

+Instance: Singleton
+SingletonOperation()
+GetSingletonData(): Data

—uniquelnstance: Singleton
—singletonData: Data

Puc. 8.1. [lnarpamma Knaccuyeckon peanusaumu natrepHa «CMHINTOH»

BapuaHTbl peanusauuu B .NET

B opurnnaibroM orvicanuu narrepHa « CHHIITOH» «0aH/0i YeThIPeX»> Ha €T0 PEATH3AIIHI0
He HaKJIAJblBAIMCh HUKAKUE OTPaHNYeHus, OJHAKO Ha IIPaKTUuKe (B YaCTHOCTH, I
mnatdopmbr NET) mobas peanusanus 10/KHA OTBEYATh ABYM TPEOOBAHUSAM:

O B MHOIOIIOTOYHOI cpejie A0JKHA 00eCeunBaThCA BOSMOKHOCTD OCTYIA K CUHTJI-
TOHY;

O nomxHa obecriedynBaThCS «JIeHUBOCTb» ! CO3/ITaHNS CUHTJITOHA.

[ToTOKOGE301IaCHOCTD SIBJISETCS HEOOXOAUMBIM CBOMCTBOM, ITOCKOJIbKY IPEACTABUTh

cebe peasibroe opHonorouHoe NET-puiokeHne J0BOJbHO CI0KHO. «JIEHUBOCTD JKe
SBJISIETCS] CKOPee JKeJlaTeIbHbIM CBOMCTBOM Peau3aliii.

NMPUMEYAHUE

Bce npueefeHHblIe aanee peanusaynun noToKko6e30MacHbl C TOYKM 3peHna Konn4yecrtea
JK3emMnnapoBs, Korga npu nepsom oAHOBpPEMEHHOM AO0CTyNne K CMHINTOHY N3 Pa3HbIX NO-
TOKOB Mbl HE NONYYUM NNLLIHNX IK3EMNJIAPOB. ﬂ,!’lﬂ obecrneyeHus e notoKobe3onacHoro
NCMOMb30BAHMA CaM 0OBEKT CUHIITOHA (TO €CTb BCE €ro 3K3eMnnapHbie METO,EI,bI) [OMKeEH
ObITb NOTOKOGE30MACHbIM. 3TO OAHa N3 NpU4nH TOro, Nno4Yemy HaCtoATe/IbHO HE PEKOMEH-
AYyeTCA UCcnosb3oBaTb CUHIMNTOHbI C USMEHAEMbIM COCTOAHUEM, obecneynTb NOTOKO-
6e30MnacHoCTb KOTOPbIX CTAHOBUTCA C/IOXKHEee.

Peanu3auus Ha ocHoBe Lazy of T

Iro camas 1pocTas peaausaiust (uctur 8.1), oTBeyaromast UCXO[HBIM TPeOOBAHISAM
(TOTOKOOE30ITACHOCTH U «JIEHUBOCTH ).

! «JIeHUBOCTb» CO3AHUS TTOAPA3YMEBAET, YTO IKIEMILISIP TOTEHIIUATBHO JOPOTOCTOSIIIETO
KJacca Gy/IeT CO3/IaH JIUIIb epejl EPBBIM HCITOIb30BAHIEM.
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Yacts Il. Mopoxpaatowme narrepHsl

Nuctunr 8.1. Peanusauna Ha ocHoBe Lazy<T»

public sealed class LazySingleton

{
private static readonly Lazy<LazySingleton> instance =
new Lazy<LazySingleton>(() => new LazySingleton());
LazySingleton() {}
public static LazySingleton Instance { get { return _instance.Value; } }
}

Oma HaCTOJIBKO MTPOCTa, UTO YCTPAHAET HeOOXOMMOCTh B 000OTIEHHBIX PENTEHIX THTIA
Singleton<T>, TOCKOJIbKY TPeOYET MUHIMATHLHOTO KOJIMYECTBA YCIITHIL.

JlocrouHCTBa: TIPOCTOTA + MOTOKOOE30TACHOCTD + «JIEHUBOCTD» |

Henocrarok: nocrynuna tonbko B .NET 4.0+.

BnokupoBKa ¢ ABOMHOU NPOBEPKOM

Ira peaqusalyg TakKe OTBEYaeT KPUTEPUSAM MOTOKOOE30MACHOCTH U «JIEHUBOCTH»
(smucTuHT 8.2), HO OHA CYIIECTBEHHO CJIOKHEE MPEbIIYTIEeH.
JNuctunr 8.2. Peanusaums Ha ocHoBe GNIOKMPOBKY C ABOIHOM NMPOBEPKOM

public sealed class DoubleCheckedlLock

{

// Tone ponkHo ObiTh volatile!
private static volatile DoubleCheckedlLock _instance;
private static readonly object syncRoot = new object();

DoubTleCheckedLock ()
{}

public static DoubleCheckedLock Instance

{
get



nasa 8. MNartepH «CuHrmTOH» (Singleton)

if (_instance == null)

{
Tock (_syncRoot)

{

if (_instance == null)

{

_instance = new DoubleCheckedLock () ;

}

return _instance;

}

JTu1st TOTo 4TO6BI perenue GbII0 KOPPEKTHBIM ¢ TOUKHU 3PEHUST MHOTOTTOTOYHOCTH, HEOO-
XOZIUMO, YTOODI T10JIe _instance OBLJIO TOMEUYEeHO KJII0YeBbIM cJI0BOM volatile! Bes
HTOTO BIIOJIHE BO3MOKHA CUTYAIlUs, KOT/IA APYTOil MOTOK, 00PAIAOIIHIiCs K CBOHCTBY
Instance, MOJIYYNUT JOCTYT K YACTHYHO BATUAHOMY IK3EMILISIPY CHHTJITOHA, KOH-
CTPYHPOBaHUE KOTOPOTO ellle He 3aBePIIeHO.

[Tpryuna Takoro nmoBejieHust 3aKkaovaercs B ciaemayomnieM. Co3anne 9K3eMILIsIpa ¢ 1mo-
MoIbI0 instance = new DoubleCheckedLock () ; He ABJg€TCA aTOMapHOU ore-
parmeit, a coctonT (YIPOIIEHHO) U3 CIAEYIONINX TATOB.

1. Bbigenenue nmaMsTu B yIpaBJsieMoil Kyde.

2. Koncrpyuposatue 00beKTa 110 yKazaHHOMY ajipecy (BbI30B KOHCTPYKTOPA).

3. Mmmnunanmsanus monst _instance.

Eciunose instance He IIOMeYeHO KJIIOYEBBIM CJI0BOM volatile, TO KOMIUIATOP
MMeeT IIPaBO U3MEHUTD MOPSIOK ATUX oniepaituil. M eciin oH moMensieT 2-i u 3-ii maru
MeCTaMH /I OJTHOTO MTOTOKA, TO JIPYTO TIOTOK BITOJTHE CMOKET <YBUJIETh», YTO TI0JIE

_instance ysKe MTPOUHUINATU3NPOBAHO, U HAYHET MCIOIb30BATh €Ilfe He CKOHCTPYH-
poBaHHbIi 00bekT! (puc. 8.2).

! TloapobHee 0 MOPsiIKE KOHCTPYUPOBAHUS OOBEKTOB MOKHO TPOYHTATh B pasese Publication

via Volatile Field cratou Uropst Ocrposckoro The C# Memory Model in Theory and Practice
(MSDN Magazine, 2012. — JlekaGpb).
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126 Yacts II. Mopoxpaatolne natrepHbl

if (_instance == null) // true |:|

lock(_syncRoot)

if (_instance == null) // true I]

/-|i| 1. Bbligenenne namatn

2. NHnumanusauma nons
_instance

_instance! = null |:|
1

_instance = < if (_instance == null) // folse

new DoubleCheckedLock();

return _instance;

J:' 3. BbI30B KOHCTPYKTOpa

Puc. 8.2. KOHKYpeHTHbI NOPAAOK KOHCTPYMPOBAHMUA 3K3emnasapa

JlocTouHcTBa:

O 10TOK06E30MACHOCTD + «JI€HHBOCThY;
U pacrpocTpaHeHHOCTh PelleHs;

QO nocrymra mox mo6oit Bepeueit NET Framework.
Hepnocrarku:

U caoxkHOCTD + MOTEHNNATBHAS XPYIIKOCTD;

O Goubinoit 06beM KoJA.

Peanu3aum| Ha OCHOB€ UHULNaJin3aTopa CTaTu4ecKoro nosina
[Toutn «ernBasy» peasmsaius okazaHa B suctunre 8.3.

JNuctunr 8.3. Peanu3auma Ha ocHoBe CTaTUYECKOro Nons

public sealed class FieldInitSingleton

{

// KaKk BapuaHT, MOKHO NEPEHECTW MHUUMANN3AUMI0 CUHTNTOHA NpAMO
// B CTATUYECKNIA KOHCTPYKTOP



}

nasa 8. MNartepH «CuHrmTOH» (Singleton)

private static readonly FieldInitSingleton instance =
new FieldInitSingleton();

FieldInitSingleton() {}
// [obaBneHue ABHOTO CTATUYECKOTO KOHCTPYKTOpA MPUKA3bIBAET KOMMUNATOPY
// He nomeyaTs TUN aTpubyTtom beforefieldinit

static FieldInitSingleton() {}

public static FieldInitSingleton Instance { get { return instance; } }

[TomHOCTBIO <JIEHUBAsT» peanmn3aliyid Ioka3aHa B JIMCTUHTE 8.4.

JIucTuHr 8.4. Peanusaums Ha 0OCHOBe BHYTPEHHEro Knacca

public sealed class LazyFieldInitSingleton

{

private LazyFieldInitSingleton() {}

public static LazyFieldInitSingleton Instance
{

get { return SingletonHolder. instance; }

// VIMEHHO BJIOKEHHbIA KNacC AenaeT peann3aunio NOAHOCTbI «IEeHUBOW»
private static class SingletonHolder

{
public static readonly LazyFieldInitSingleton instance =
new LazyFieldInitSingleton();
// TlyCTOW CTaTWYECKWA KOHCTPYKTOP YKE HE HYKeH, ecsiu Mbl Oynem
// obpawaTsca K nomw _instance nuub u3 csoiicTea Instance
// knacca LazyFieldSingleton
}
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Yacts Il. Mopoxpaatowme narrepHsl

Hcnonb3oBanne OTKPBITOT'O CTATUYECKOTO ITOJIS ITIOKAa3aHO B JIMCTUHTEC 85.B HEKOTOPbIX

CJIy4asiX BMECTO CBOHCTBA MOKHO BOCIIOJIb30BATHCSI HEU3MEHIEMbIM CTATUYECKUM 0JIEM
(readonly field).

Nuctunr 8.5. Peann3sauma Ha 0CHOBe CTaTUYECKOro nons

class FieldBasedSingleton

{

}

public static readonly FieldBasedSingleton Instance =
new FieldBasedSingleton();

VY Bcex npeJcTaBIeHHbIX Pear3aliiii eCTh HECKOJbKO BasKHBIX 0COOEHHOCTEIN.

1.

O6paborka uckmoyennii. II0CKONbKY MHUIIMANN3AINNA CUHIJITOHA IIPOUCXOMAUT
B CTaTUYECKOM KOHCTPYKTOPE, TO B CJIydae reHepaluu UCKII0UYEHUA BCE KIMEHTDI
TIOJTy4aT ero «3aBepHyTbIM» B TypeInitializationException. U, B otimune
OT TIPEJABIAYIUX Peayn3aliiii, MOMbITKA HHUIHATHM3AI[UN CUHTJITOHA OY/IeT JIUIIb
OJlHA.

Bpewmst cozmanust cunrITOHA. ECiin «3a0BITh» MYCTON CTAaTHYECKUIT KOHCTPYKTOP,
TO BpeMsT THUIIMAIN3AINY CUHTJITOHA CTAaHeT HeJleTePMIUHNPOBaHHBIM. Ecain y Tuma
He olIpe/iesieH CTaTUUYeCKNil KOHCTPYKTOP SIBHO, TO KOMIIUJIATOP IToMeyaeT TUIT aT-
pubytoMm beforeFieldInit, 4TO MO3BOJUT BHI3BATH CT€HEPUPOBAHHBIN CTATH-
YeCKHUiT KOHCTPYKTOP OTI05keHHBIM (relaxed ) 06pazom 321070 /10 TepBOTO 0OpaTIeH st
K CUHIJITOHY.

Taxk, B mpumepe B sictuare 8.6 (pu 3amycke B pesinse u 63 MojKII0YeHHOTO 0TI/l
YMKa) CHHTITOH Oy/IeT MPONHUIIMATU3UPOBAH €Ille /10 BHI30BA MeTo/ia Main, maxke
€CJI YCIIOBYE He OY/IET BBITOTHATHCS BO BPEMST MICTIOTHEH S,

Jluctuur 8.6. Mprmep nHUUMANM3aLUM CUHITOHA A0 BbI30BAa MeTOAa

static void Main(string[] args)

{

Console.WriteLine("Starting Main...");
if (args.Length == 1)
{

var s = SingletonWithoutStaticCtor.Instance;

}

Console.ReadLine();



nasa 8. MNartepH «CuHrmTOH» (Singleton)

NMPUMEYAHUE

MprYMHa TAKOrO NOBE/IEHNA 3aK/0YAETCA B TOM, YTO 3T0 JAET CPe/ie UCMONHEHUS A0MoN-
HUTE/NbHbIE BO3MOMXHOCTU ONTUMK3aLMK. Bonee aeTanbHoe onucaHne TOHKoCTeln paboThl
CTaTUYECKMX KOHCTPYKTOPOB, @ TaKIKe NPOBIEMbI, K KOTOPbIM 3TO MOXET NPUBECTU, BbIXO-
OAT 32 PaMKW AaHHOM KHUTM. 06 3TMX 0COBGEHHOCTAX MOXHO MOYUTATh B MOMX CTaTbAX,
CCbIIKM Ha KOTOPbIE NPUBEEHbI B KOHLE MaBbl.

3. «JleHuBOCTB». ITa peanusalus He TOJHOCTBIO «JeHUBay. VHnInanusanmus Takoro
CHHTJITOHA IPOMCXOUT BO BPEMS BBI30BA CTATMUECKOTO KOHCTPYKTOPA, KOTOPBIH
MOsKeT GbITh BBI3BaH HE TOJIBKO IIPU MCIIOJIB30BAaHUU CHHIJITOHA, HO U ITPU 0OpaIlleHUH
K CTATMYECKOMY UYJICHY 9TOTO KJIacca.

JIoCTOMHCTBO: OTHOCUTEJIbHAST TPOCTOTA PEATU3ATTIH.
Henocrarku:

O o0cobeHHOCTH reHepaluy UCKIIOYEHUI;
O Bo3MoKHbBIE IPOOJIEMBI ¢ «JIEHUBOCTLIO> (6€3 BII0KEHHOI'O KJIAcCa);

O upobiieMbl ¢ BpeMeHeM HHUITHATU3AIH TPU OTCYTCTBUU CTATUYECKOTO KOHCTPYK-
Topa.

Kakyto peasmsaiuo BeiGpath? IToMOYb ¢1e1aTh 9T0 MOKET pHC. 8.3.

06cyxaeHue natrepHa «CMHINTOH»

B otBet Ha Bompoc «Kakue maTTepHBI TPOEKTUPOBAHUS BBl 3HAaeTe?» CeMb YeJIOBEK U3
JIeCSATH TIEPBBIM Ha30BYT CHHIJITOH, BOE HA30BYT €r0 BTOPBIM, mocJie (pabpuKu, a ocTa-
BIIMIICS CKasKET, YTO He 3HaeT HUKAKKX IaTTEPHOB IIPOEKTUPOBAHKI. ITO CaMblii 06Cy-
JKZIaeMbIil ¥, HaBePHOE, CAaMbIil KOBaPHBIN TATTePH MMPOEKTUPOBAHNUS, Y KOTOPOTO €CTh
Macca 0COOEHHOCTE pealnsaluy Kak ¢ TEXHUYECKON TOYKN 3PEHU, TaK U ¢ TOUKH
3peHus Au3aiiHa.

Singleton vs. Ambient Context

B opurnnambioM onucanun natrrepHa « CHHTITOH> «OaHI0M YETBIPEX» JAeTCsI P
0cobeHHOCTEN peann3alni, Ha KOTOpbIe He Beeraa obpamaior sunManme. OfHa 13 HIX
3BYYUT TaK: CUHTJITOH JIOITyCKAeT YTOYHEHHe onepainii u npezcrapiaenus. OT kiacca
Singleton MOXHO HOPOX/IATh MOAKIACCH, U MPUJIOXKEHNE JIETKO MOKHO CKOH(pUTY-
PUPOBATD HK3EMILIIPOM PACIINPEHHOI0 Kiacca. MOKHO KOHKPETU3UPOBATh IIPUIIOIKE-
HIE DK3EMILISIPOM TOTO KJIacca, KOTOPbIil HEOOXOANM BO BPEMsI UCIIOTTHEHUS.
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Yacts Il. Mopoxpaatowme narrepHsl

.Net version?

.NET 3.5-

Exceptions? YES

(Double-check Iock\

L )

YES

Field-Initializer

Puc. 8.3. Boibop peanusauuu natrepHa «CUHITOH»

[maBHBIMM HeTOCTATKAMU CUHTJITOHOB CYMTAIOTCS HEBO3MOKHOCTD FOHUT-TECTUPOBAHIIS
KJIACCOB, KOTOPbBIE MOMB3YIOTCS YCIyTaMU CHHTJITOHA, U HU3Kast rubrocTh. Ho ecom
BOCITI0JIb30BATHCSI ATOI OTOBOPKOI M IaTh BO3MOKHOCTD IIPUJIOKEHUIO YCTAHABIMBATh
HY’KHBI 9K3eMIUISIP CHHTIITOHA, TO MHOTHE HEeOCTATKI NCUe3HyT camu coboit. Tlo cyTn,
WCITOJIB30BAHNE JAHHOTO aCMeKTa IPUBOJIUT K BapWalluW CUHTJITOHA, Ha3bIBA€MOT
Ambient Context! (yactunr 8.7).

OcHOBHAsI CyTh TaKOW MOAMGMDUKAINU COCTOUT B TOM, YTO CTATHYECKOE CBOWCTBO
Instance BMeCTO BO3BPaTa KOHKPETHOIO KJIacCa BO3BPAIIAET 9K3E€MILIAP aGCTPAKTHO-
ro kJjacca uiu nunrepdeiica. Takxke 1osiBisieTcs: setter CBONCTBA, KOTOPbI T103BOJISI-
€T YCTaAaHOBUTDH Hy)KHbeI 9K3EMIIJIAP CUHIJITOHA TIPU CTAapTE IMPUJIOKEHHUA, BO BPEMI
CMEHbBI KOHTEKCTA MJIM BO BPEMsI MHUITHATU3AIlNN IOHUT-TeCcTOB. B pe3ysibraTe perenne

! Ambient Context ouenn xopomuio onucan B kuure Mapka Cunmana The Dependency Injection
in NET. I Takske onucbIBaj 3TOT HaTTepH B cTaThe «/HBepcus 3aBucuMocTell Ha IpaKkTuKe»
B pasznese Ambient Context: http://bit.ly/AmbientContext.
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6yet 6osiee TMOKUM U TECTUPYEMBIM, Y€TO TaK HE XBATAECT KIACCHYECCKON peayn3alum
naTTepHa.

JNuctunr 8.7. Mpumep natrepHa Ambient Context

public interface ILogger

{
void Write():

internal class DefaultlLogger : ILogger

{
public void Write() {}

public class GloballLogger
{
private static ILogger Togger = new Defaultlogger();
// Knaccel 310l cOOpKM (Man Opy3bs) CMOTYT 3afaTth
// HYKHbIIA 3K3eMnnap norepa
public static ILogger Logger
{
get { return Togger; }
internal set { _Togger = value; }

}

I/IHOI‘[[a J0CTAaTO4YHO, YTOOBI KJIMEHTHI CUHIJITOHA MOTJIN CKOH(l)I/II‘ypI/IPOBaTB N yCTaHO-
BUTH ry106ajIbHOoe 3Ha4Y€eHue, /1ake €CJI OHO U HE ITPe/ICTaBJICHO HHTep(befICOM nuau ab-
CTPAKTHBIM KJIaCCOM.

Bumecto unrepdeiica cBoiicTBO Instance MOKeT BO3BPAIaTh 9K3EMILIAD abCTPAKTHOTO
KJIacca WM Jaxe DK3eMILISAP «He3aledaTaHHoro» (non-sealed) KoHKpeTHOro Kiacca, 1mo-
BeJIEHIE KOTOPOTO MOKET OBITh IEPEOIPE/IETIEHO KIMEHTaMI. B 9TOM cirydae KOHCTPYKTOP
Kjacca SingletonBase J0JIKEH ObITh HE 3aKPBITHIM, KaK 00OBIYHO, 8 3alllUIIEHHBIM.

CUMHTJITOH peniaeT JBe 3a/laui: TADAHTUPYET HAJUUKUE OJIHOTO K3EMILIAPA Kiacca
u obecrieunBaeT rodAIbHY 0 TOUKY AocTyiia. JJaHHbIi BapuaHT nartepHa « CHHIITOH»
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He TapaHTUPYeT HAJMUUs OJHOIO DK3eMILIsIpa, a JUIIb obecreunBaeT raodaibHyI0
TOYKY IOCTYIIa K HEKOTOPOW 3aBUCUMOCTH. Ambient Context XOPOIIO IHOAXOAUT JIJIs
HCIIOJIb30BAaHUST 3aBUCUMOCTH (0OBIYHO HH(MPACTPYKTYPHOI ) PASHBIMU CJOSIMU TIPHU-
JIOJKEHUS, Jiestast 3TU CJIOU MeHee 3aBUCUMBIMHU JIpYT OT ipyTa. [Ipn atom ompeieierHas
ruOKoOCTh 0OecIeyrnBaeTCs 3a CYeT BO3MOKHOCTH YCTaHOBUTD IJI006aJbHOE COCTOSIHIE
TIpU cTapTe TPUIOKEHUS.

Singleton vs. Static Class

AubrepHaruBoil mattepHy « CHHIVITOH» B 00BEKTHO-OPUEHTUPOBAHHOM MUPE SIBJISIETCSI
HCIIOJIb30BAHME KJIACCa C UCKIIOYUTENBHO CTaTHYeCKUMU uaeHaMu. CUHIITOH SIBHO
obstazaer Gouibliell rHOKOCTBIO, HO CTaTUYECKUMU (DYHKIMAME IIPOLIE [10JIb30BAThCS.
Kakoii ske U3 IBYX TTOJIX0/I0B BHIOpATh?

MO3KHO TIPEIOKUTD CIieyTolee SMITNPUIECKOE TTPABUIIO: TPU OTCYTCTBUU COCTOSTHUS
U HaJIMYK HeOOJIIIIOTO YHC/Ia OTlepalliii CTaTHYECKUe METO/bI SIBJISIOTCS GoJiee T/
XOIAIIUM perteHreM. Eciin jke r1obanbHblii 00beKT 001a1aeT COCTOSTHUEM, TO Pealnsa-
1Us1 Ha OCHOBe TatTepHa « CHHIITOH» Oy/IeT TIPOIIle.

Cy1ecTByer KOMIIPOMUCCHOE PelleHne: CTaTUYECKUI Kaace ¢ HeGobumM HabopoM
METOJIOB MOJKET BBITIOJTHATL POJib hacazal Hal peanusaiueil Ha OCHOBE CUHTJITOHA.
ThreadPool.QueueUserWorkItem ABJSIETCSA XOPOIIUM IIPUMEPOM TAKOI'O IIOIX0/A.

OcobGeHHOCTU 1 Hea0CTaTKu

«CHHIIITOH» — 9TO CaMblil KPUTUKYEMbIil IIaTTEPH, OIMCAHHBIN «OaHION YeThIPex»,
TJIABHBIN HEIOCTATOK KOTOPOTO KPOETCS B €T0 ONPENeJICHUN: CUHZIMOH 2apaAnmupyent,
UMo Y KIACCA eCMb MOIBKO 00UH IKIEMNIAP, U NPeOOCMAssem K Hemy 2100aTbHYI0 MOy -
Ky docmyna. ITO OTPeIeIeHNEe COCTONT U3 JIBYX YacTell, M Kakjas U3 HuX Hecer B cebe
MOTEHITUATTBHYIO OLTACHOCTb.

IIpoGiaema Ne1: «CUHIJITOH TapaHTUPYET, YTO Y KIACCA €CTh TOJBKO OJ[MH 9K3€eMII-
JISP...»>

XO0T$ B KJIaCCHYECKOM OITUCAHUM TTATTEePHA TOBOPUTCH, YTO CUHIJITOH IIPSTYET OT M0JIb30-
BATEJIsT KOJITIECTBO HK3EMITIISIPOB U MBI BCET/IA CMOKEM TOOABUTH CO3/IAHIIE €TIe HECKOITb-
KMX 9K3EMILISIPOB, Ha IIPAKTHKE C/leIaTh 9TO OKa3blBaeTcs CJI0KHO. IlockosbKy npuiio-
JKEHMe 3aBSI3aHO Ha Olpe/ieJieHHOe CTaTUYecKoe CBOMCTBO (HampuMmep, Instance), To

! Tlarrepu «@acan» Gyaer paccmorper B yactu I11.
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MOTIBITKA I0GABUTD €I OJINH HKIEMTLISAP Ty TeM 00aBICHUS HOBOTO CTATIYECKOTO CBOM-
crBa (AnotherInstance?) Oy/eT BBITJISIET HEJIETIO, & TIOTBITKA CO3/IATh TAPAMETPHU-
30BaHHBIN MEeTOZ THIA Get Instance (name) MOJIOMaeT BECh CYIECTBYIONTII KO/I.

Ha camowm nene OU3HeC-JI0IMKa 0YEHD PEAKO HaKJIaJ[bIBACT KECTKUE OPpaHUYCHUNA Ha
KOJIMYECTBO 9K3EMILJIAPOB KJacca. OOBIYHO 5TO HALIY C BAMU YJIOBKH 1 ITOTIBITKU OTIPaB-
J1aTb omnoKn ZII/ISafIHaZ JIETYE CBA3aTh HECKOJIBKO KYCKOB CUCTEMBI C ITIOMOIIbIO CUHTJI-
TOHOB, BMECTO TOI'O 4TOOBI U3BMEHUTD JIN3aiH U nepeaaTb KiacCaM JIMIIb HYKHbIE 3aBU-
CHUMOCTH.

Yacrto B MPUIOKEHIH TIPUMEHSTIOTCS] HECKOJIBKO CHHTJITOHOB, KOTOPbIE HCIOJIB3YIOT
ZIpYT zipyra 1o 1ernouke (puc. 8.4).

MainForm DataUploader
+Instance: MainForm +Instance: DataUploader
1
1
i
1
i
1
Vi
ConnectionManager ” DataProvider
+Instance: ConnectionManager +Instance: DataProvider

Puc. 8.4. Tunnynasn Anarpamma npunoxeHus, ucnonb3ykoLliero HeCKO/IbKO CUHINTOHOB

JlaHHBII TU3aiTH JIeTKO YIIPOCTUTD, 3aMEHUB €T0 KOMITO3UITNEN 11 CO3/JaHeM KOPHEBOTO
oObekTa (DataUploader) B KOpHE IIPHIOKEHUST — B KJlacce Program.

IIpoGaema Ne 2: «... ¥ IpeIOCTABIISET IIT00ATBHYIO TOUKY OCTYIa»

[naBnas xe npodiema narrepia « CUHIVITOH» 3aKJII0YAETCS B TOM, YTO CHHIJITOH 110
CBOEMY OIPEJIEIEHUIO SABJISIETCS TJI00ATbHON IEPEMEHHON CO BCEMHU €€ HEJ[OCTaTKAMU.

O Heo0x01uMOCTh KOHCTPYKTOPA IO YMOTYAHHIO. B GOJIBITHHCTBE CTy9aeB co3anme
HK3EMILIIPA CUHTJITOHA IPOUCXOIUT «JIEHUBBIM» 00PA30M, 2 3TO 3HAYUT, YTO KJIACCY
CHHTITOHA TPEOYETCST KOHCTPYKTOP MO YMOTIAHUIO. ITO, B CBOIO OUEPETD, TPUBOINT
K TOMY, YTO CHHTJITOHY HEJb3sI epe/iaTh TpebyeMble 3aBUCHMOCTH U OH Oy/IeT ¥c-
[0JIb30BaTh JPyrue riobaibHbie 00bEKThL. B pesysbrare JIerKo MPUNTH K [U3aiiHy
TMPUTOKEHIS, COCTOSIIIETO U3 HabOPa TI00ATBHBIX 00HEKTOB.

O Hessubie 3apucumocti. CaMblil TPOCTOH CIIOCO6 ONMPENENUTD CIOKHOCTD KJIac-
ca — MMPOAHAIN3NPOBATH CIUCOK TIOJIEN U apryMEeHTOB KOHCTpYKTOopa. Ecim moseit
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MHOTO /WA KOHCTPYKTOP TPUHUMAET CIUIIKOM OOIBIIOE YHUCTO apTyMEHTOB
(6oJbiiie yeThipex?!), TO 3TO CBUETETHCTBYET: KJIACC CJIOKHBIN U € €T0 IU3aiHOM
9YTO-TO He TakK. Ho uTo, ecu kiracc He COAEPRUT MoJell 1 He TPIHNMaeT HUKaKUX
3aBUCHMOCTEI Yepe3 KOHCTPYKTOP, HO MCIIOIb3YeT HECKOJIBKO CUHTITOHOB? To-
ra, 4TOObl OHATh €r0 CJI0KHOCTD, IPUAETCA TIPOAHATU3UPOBATH BCE 3AKPBITHIE
METOJIBI.

U Cocrosuue. CUHTITOH ¢ U3MEHYNBBIM COCTOSHUEM SBJISIETCS MCTOYHUKOM OYEHbD
KOBapHbIX omO0OK. BHeceHre UBMEHEHUIA B OJJHY 4acTh CUCTEMbI MOJKET U3MEHUTh
paboTy MPOM3BOJIBHOTO YNCIA MOAYJIEH, Y KOTOPBIX OBLIN OIPEAETEeHHbIE TIPEIIO-
JIOKEHUSI OTHOCUTEBHO COCTOAHUSA CUHIITOHA. CUHIJITOH MOKeT 00/1a/1aTh HEBU-
JIUMBIM COCTOSTHVIEM, HATIPUMepP KAITHPOBAHUEM, HO MTOJHOIEHHON M3MEHSIEMOCTH
HYKHO U30€eraTh BCeMU CUJIAMUL.

an/IMEHI/IMOCTb: NaTTépH UJIN aHTUNATTEPH

Y3Ke HM JIJIs1 KOTO He CeKpeT, YTO KOJMWYECTBO HeJ0CTaTKOB Y CUHIJITOHA TaKOBO, YTO
MOJKHO CUUTATD €T0 He CTOIHKO TATTEPHOM, CKOJTBKO aHTumaTTepHoM. Besmymroe i Gec-
KOHTPOJILHOE €T0 MCTIOIh30BaHKE OHO3HAYHO MIPUBE/IET K TPOGIEMaM COTIPOBOKICHUS,
HO 3TO HE 3HAUUT, YTO y HETO HeT chepbl TPUMEHEHUS.

O Cunraron 6€3 BUAUMOro cocTosiHus. Het Huuero cMepTesibHOroO B MCMOTb30BAHUN
CUHIJITOHA, YePe3 KOTOPbII MOKHO IOJIYYUTh JOCTYII K CTAOUIBHON CIIPAaBOYHOI
nHGOPMATTIY 1T HEKOTOPBIM YTUITUTAM.

U HacrpauBaeMblii KOHTEKCT. AHATOTHYHO HET HUYETO CMEPTETHHOTO B TIPOTACKUBA-
HUM WHOPACTPYKTYPHBIX 3aBrcHMOcTell B Bue Ambient Context, To ecTh B HCIIONb-
30BAHUU CHHIJITOHA, BO3BPAIIAIOIIETO A0CTPAKTHBIN KJIACC WIH MHTEP(ENC, KOTOPBIT
MOKHO YCTAHOBUTH B HavaJse IPUIOKEHNS W TPY MHUTINATU3AINH IOHUT-TECTa.

a MunuMmasibHas 06JIaCTI) HUCIIOJIb30OBaHHUSA. OFpaHI/ILIbTe HNCIIOJIb30BaHME CMHTJITOHA
MUHUMAJIbHBIM YMCJIOM KJIACCOB/MO/LyJIeit. deM MeHbIIIe y CHHIJITOHA TIPSIMBIX [0JIb-
30BateJiell, TeM Jierde OyeT OT Hero M30aBUThCS U HepelTu Ha GoJiee POyMaHHYIO
MOJIEJIb YIIPaBJICHUsI 3aBUCUMOCTIMU. [IOMHUTE, 4TO YeM GOJIbIIe Y KIACCOB T10JIb-
30BaTesiell, TeM CJIOJKHEe ero U3MEeHUTh, ECin yK Bbl BBIHYK/IEHBI CTIOJIb30BATH
CUHIJITOH, BO3BPAIIAONINIT GU3HEC-0OBEKT, TO IYCTh JIUIITb HECKOJIBKO BBICOKOYPOB-
HEBBIX KJIACCOB-MEMATOPOB UCIOJIB3YIOT CHHIJITOHBI HATIPSIMYIO U TIEPENAIOT ero
9K3EMILISIP B KAueCTBe 3aBUCUMOCTEN KaaccaM 6oJiee HU3KOTO YPOBHSI.

U Caenaiite ucnojb30BaHKe CUHIJITOHA SIBHBIM. Eciy mepeiaTh 3aBUCUMOCTD Yepes3
apryMeHTBI KOHCTPYKTOpA He Y/AaeTcs, TO CAealiTe NCIOIb30BAHNE CUHTJITOHA SIB-
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HbIM. BMecTo o6palieHis K CHHIJITOHY M3 HECKOJIbKIX METOIOB clesaiiTe cTaTu-
YeCKyIo epeMEeHHYIO ¥ IIPOMHUIUAIU3UPYITE ee DK3eMILIPOM CUHIJITOHA (JIU-
ctur 8.8).

Jinctuur 8.8. lpegnoytutenbHOe NCNOJIb30BaHME CUHINTOHOB

// BHYTpW Knacca, KOTOpbIA MCNONb3YeT CUHTNITOH
// Tenepb TOT (GAKT, 4TO Mbl UCMONb3YEM CUHTNITOH, CTAHOBUTCA SABHbIM
private static IRepository repository = Repository.Instance;

B arom ciryuae, 1o kpaitieii Mmepe, BceM OyeT OUEBH/IHO, UTO € IU3aHOM YTO-TO HE TaK
U HY>KHO €T0 MEHSITb.

Mpumepnbl B .NET Framework

U Krnaccuueckue CUHTJATOHBI. BOJIBIIMHCTBO KIACCUYECKNUX peajinm3alinii marrepHa
«Cunraron» B cocrase .NET Framework gBisiorcs BHyTPEHHUMU TUIIAMU: Sy—
stem.ServiceModel.Dispatcher.PeerValidationBehavior.Instan-
ce, System.Net.NetworkingPerfCounters.Instance, System.Threa-
ding.TimerQueue.InstanceuT. 1. /[0BOIBHO peIKUMU TPUMEPAMU UCIIOIB30BAHIS
CHHIJITOHOB B OTKPBITON YacTu GUGIMOTEK SBJIstioTest SystemClock. Instance us
oubmmorexkn NodaTime u SgqlClientFactory.Instance B .NET Framework.

O @acajpl B BU/Ie CTaTUYECKUX MeTO/I0B. [IpuMepaMu TaKoTo 1Mo1X0/1a MOTYT CJTYKUTh
ThreadPool.QueueUserWorkItem, logdnet.LogManager.GetLogger
WU T. .

Q IMpumepsl KOHGUTYPUPYEMBIX CUHTJATOHOB (Tak HasbiBaeMbie Ambient Context).
A BOT IIpEMEPOB 00JIETYeHHBIX CUHIJITOHOB Ha yIBJIeHHe MHOIO: AppDomain . Cur—
rentDomain, Thread.CurrentThread, SynchronizationContext.Cur-
rent, TaskSceduler.Defult,Form.ActiveForm HttpContext.Current,
OperationContext.Current U T. 1.

[106a/IbHbII KOHTEKCT 4acTo TIPUMeHsteTcst U B Apyrux oubanorekax: ASPNET MVC —
ControllerBuilder.Current, Entity Framework — Database.SetInitia-

lizer.

[TpuBeieHHbIE TPUMEPDI TIOKA3bIBAIOT, 4TO CUHIITOHLI B unctoM Bue B .NET Framework
1 BooO11E B OMOIMOTEKAX IPAKTUYECKH He IIPUMEHSIOTCS — OHU IPUCYTCTBYIOT B BUE
netasieil peanusalni, HO OYEHb PEKO «TOpYaT HAPYKy» B BU/E OTKPBITHIX KJIACCOB.
ITO BIOJIHE JIOTUYHO, TOCKOJIbKY YNCTBIMU CUHTJITOHAMU TSYKEJO MTOJTb30BAThCS M OHU

135



136

Yacts Il. Mopoxpaatowme narrepHsl

JeJIAI0T AU3aitH upe3MepHO KecTKUM. [[0aToMy KacCHYecKue CHHTITOHBI 0OBIYHO
npsiayTes 3a hacasinbiMu Kiaccamu (Tuna ThreadPool . QueueUserWorkItem) niun
JKe MCIOJIb3yeTcs M3MeHsieMast Bepcust cuHraToHa (B Bujge Ambient Context) mist
MTPOTACKUBAHUS HEKOTOPBIX 3aBUCUMOCTEN Yepe3 pa3Hble YPOBHU (peiiMBOPKA MU
[IPUJIIOKEHUA.

JononHuTtenbHble CCbUIKU

Q Skeet Jon. Implementing the Singleton Pattern in C#. — http://csharpindepth.com/
articles/general/singleton.aspx.

O Programming Stuff: «O cuHrITOHAX ¥ CTaTHYECKIX KOHCTPYKTOpax». — http://bit.ly/Sing-
letonsAndStaticCtor.

O Programming Stuff: «O BpeMeH1 BbI30Ba CTaTHYECKIX KOHCTPYKTOPOB». — http://bit.ly/Sta-
ticCtors.

O Programming Stuff: ITukn crareii 06 yupasienuu sapucumoctsimu. — http://bit.ly/De-
pendencyManagement.

Q Ocmposcruii . The C# Memory Model in Theory and Practice. — MSDN Magazine,
2012. — lexabpo.



[naBa 9

[laTTepH
«AOCTpaKTHaA ¢abpuka»
(Abstract Factory)

dabpuka — 9TO BTOPOI IO TIOIYJISIPHOCTH TaTTepH 1ocJie narrepra « Cuuraton». Cy-
[IECTBYIOT [IBE KJaCCHUECKHUe pasHoBuUIHOCTH (habpuk: «AGcTpakTHas (habpukas
u «MDabpuaHBIil METO/>, TPEHAZHAYCHHBIE ISt MHKATICYJISIIAN CO3IaHMsI 00bhEKTa HIN
cemeiicTBa 00beKTOB. Ha pakThKe 0ueHb 4acTO OTXOAAT OT KJIACCUYECKUX PeaTr3aliiil
STUX MATTEPHOB M HA3bIBAIOT (habpPUKOI 000N KTace, MHKAIICYIupyoomuil B cebe co-
31aHue OOBEKTOB.

B nanHoii ri1aBe GyieT paccMOTpeH IaTTepH « AGcTpakTHas habpuKa» U ero 0cCOOEHHOCTH,
a B caemyionneii — «MDabpudHbIil METOL>.

Hasnauenmue: abcrpakrras habpuka rpegaocras/isier uHTepdeiic /s Co31anust cemMeii-
CTBa B3aMMOCBSI3aHHbBIX K POJACTBEHHBIX 00bekToB (dependent or related objects), He
creruUIrpyst ©X KOHKPETHBIX KJIACCOB.

Hpyrumu croBamu: aberpakTHast (habpuKa MpecTaBisier COO0U CTPATErHiO CO3IAHIIST
ceMelicTBa B3aUMOCBSI3aHHBIX MJIH POJICTBEHHBIX 00BEKTOB.
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MotuBauusa

BbipasuTebHOCTh HacjIe0BaHs obecriednBaercs 3a cueT moiuMopdusma. Menoibso-
Banue uHTepdeicos uam 6a30BbIX KIACCOB M03BOJIET aOCTPAruPOBAThCS OT KOHKPETHON
peanusaiuu, u4To jieJiaeT pelieHre IpoCThiM U paciiupsieMbiM. OIHAKO I1e-TO B IPUJIO-
SKEHMU JI0JIKHA OBITH TOUKa, B KOTOPOI CO31aI0TCst OOBEKThI 1 U3BECTEH UX KOHKPETHBII
THIL

B HEKOTOPBIX CJIyYasx pelieHre 0 KOHKPETHBIX THIIAX MOKHO OTKJIaAbIBATh [0 IIOCJIE] -
HEro, BILIOTH 10 KopHst mpuioxkenust (Application Root). B atom cirydae KoHCTpyHpO-
BaHUe KOHKPETHBIX THIIOB MPOMCXOANT B MeTo/e Main (MM aHaJOTHYHOM METOE
B 3aBUCHMOCTH OT THIIA IIPUJIOKEHU ), U 3aTeM CO3JaHHbIe 0OBEKThI EePeJAOTCs sl
nocaegyiomeir 06paborku. OIHAKO B HEKOTOPBIX CIydasX CO3faHue 00beKTa JOJKHO
IPONUCXOANTD PaHbIIE — B KOAE MPUIOKEHI.

[laBaiiTe BepHeMCsI K 3a/1aU€ COXPAHEHUST IIPOYUTAHHBIX JIOT-(DaiiIOB B XPAHUJIUIILE J1JIST
MOCJIE/TYIOIIETO TIOJTHOTEKCTOBOTO TIOMCKaA. MHOTHE PEJISIHOHHDIE Oa3bl JAHHBIX, HATTPHU-
Mep SQL Server, o yIepsKUBAIOT MTOJHOTEKCTOBBIH MTOUCK 110 TEKCTOBBIM T10JIsIM. UTOObI
He 3aBsI3bIBATHCS Ha KOHKPETHYIO cucTeMy yipasienus 6azamu gannbix (CYB/I), pea-
Jmsanmd Kjaacca LogSaver MOKET MCII0JIb30BaTh Kjaacc DbProviderFactory 6u-
6smorekt ADO.NET (smuctunr 9.1).

Jluctuur 9.1. NMpumep ncnonb3oBaHuUsA abcTpakTHoi habprkm

public class LogSaver

{

private readonly DbProviderFactory factory;

public LogSaver(DbProviderFactory factory)

{
_factory = factory;

public void Save(IEnumerable<LogEntry> TogEntries)

{

using (var connection = factory.CreateConnection())

{
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SetConnectionString(connection);
using (var command = factory.CreateCommand())
{
SetCommandArguments(logEntries):
command . ExecuteNonQuery () :

private void SetConnectionString(DbConnection connection)

{}

private void SetCommandArguments(IEnumerable<LogEntry> TogEntry)

{}
}

Tenepnb BbI3bIBAIONINI KO/ MOXKET Ilepe/iaTh HYKHbII 9Ke3MILIAp DoProviderFactory,
HarpuMep SqlClientFactory, as pabore ¢ SQL Server, a satem nepeaars Npgsql-
ConnectionFactory, uToObl epeiitu Ha PostgreSql.

Kiace DbProviderFactory B JIaHHOM CJlydae Ipe/[Ha3HaueH /It CO3/[aHusT ceMeii-
CTBa B3aMMOCBSI3aHHBIX 0OBEKTOB, TAKUX KaK MOAKIIOUEHNE K 6a3e JaHHbIX (DbCon-
nection), komanj (DbCommand), amantepoB (DbDataAdapter) u [p., U SABJAIETCI
[IPUMEPOM TiaTTepHa «AbGcTpakTHas hadpukas.

Kiraccnueckast quarpamma matrepHa «AbcrpaktHas abpuka» npuBejeHa Ha puc. 9.1.

YyacTHUKU:

A AbstractFactory (DbProviderFactory) — obbsaBisger unrepdeiic (¢ Bo3-
MOJKHOM 6a30BOI peai3aliieil) st CO3aHus CEeMeNCcTBa IIPOYKTOB;

U AbstractProducth, AbstractProductB (DbCommand, DbConnection) — ce-
MeHCTBO MPOAYKTOB, KOTOPbIE 6y/1yT HUCIIOJIb30BaTbCI KJIAMEHTOM JIJI5 BBIIIOJHEHU
CBOUX 3a/1ay;

U ProductAl, ProductBl (SglConnection, NpgsglConnection) — KOHKpET-
HBIE TUTIBI TIPOYKTOB;

A Client (LogSaver) — kaueHT GaOPUKHU, KOTOPbII OJYYaeT KOHKPETHBIE IIPOLYK-
TBI JIJIS1 PEAJIN3AIIUN CBOETO MTOBEIEHUSI.
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06cykaeHue naTrepHa
«AbCcTpaKTHaA pabpuka»

OcHoBHast 0COOEHHOCTH AOCTPAKTHON (haOPUKK 3aKIIOUAETCS] B TOM, YTO OHA MIPEIHA-
3HaUeHa JIIS CO3/IaHIs ceMelicTBa 00BEKTOB, UTO CUIBHO CY/KAET €€ MPUMEHHMOCTD.
Ho B HEKOTOPBIX MPEMETHBIX 06JACTSIX WU HHPPACTPYKTYPHOM KOJIE TIEPUOAUYECKU
BO3HUKAIOT 3a/Ia91, KOTOPBIE PEIIAIOTCS HAOOPOM KJIACCOB: CepUajin3aToOPhbl/Iecepua-
JIN3aTOPBI, KJIACCHI JJIsI CKaTHUs/PACaKOBKH, MUGPoBaHus/AemndpoBaHus U T. II.
[TpuoxeHye OJKHO UCTIONB30BATH COTJIACOBAHHBIC THIIBI 0OBEKTOB, U abCTPAKTHASA
(habpuka ujeabHO TOAXOAUT JUIST PellieHnst aToit 3ajaun. VHTepdelic abcTpakTHOI
(abpuku obbsaBaser Habop (aOPUUHBIX METOLOB, a KOHKPETHAs peajusaius obece-
YUBAET CO3/[AHUE ATOTO CEMEHCTBA OOBEKTOB.

AbcTpakThast habpuKa mpeicTaBisieT cOOO CTPATErnio! CO3aHusI ceMeiicTBa 0OBEKTOB.
Ho mput 5TOM 0CTaeTCsT OIMH BOTIPOC: & KTO CO3MAET KOHKPETHDIN HK3EMIIIISIP aOCTPaKT-
Holt (pabpuku? Ere ogna dpadpuka?

Mpo6nema Kypuubl U ANLa

Ncnoap3oBanue KOHKPETHOTO TUNA. B cirydae mMpoCThIX TPUI0KEHNT KOHKPETHBIN
aK3eMIUIAP abCTPaKTHOI (habGpUKN MOKHO CO3/1aTh B KOpHE npuioxenus. Harpumep,
MO’KHO CO37IaTh KOHKPETHOE MPUJIOKeHNe IMITOpTa (ailyioB BaIlero NprIosKeH s /171
coxpanenus ux B SQL Server. B atom cirydae MOKHO cO3/1aTh 9K3eMIIIAp SqlClient—
Factory u nepenarsb ero kiaccy LogSaver (quctur 9.2).

Jluctuhr 9.2. Mcnonb3oBaHue abcTpakTHOM habpUKM B TOUKE BXOAA NMPUITOKEHUS
public static void Main(string[] args)
{
var saver = new LogSaver(SqlClientFactory.Instance);
var loader = new LogFilelLoader(args[0]);
saver.Save(loader.Load()):

}

Da6puka Gpabpuk. BmecTo MCHomb30BaHUsA KOHKPETHOTO THTIA abCTPakTHON habpu-
KU MOYKHO BBIIETUTH OT/IEMBHBIN KITACC, 3a1a4eil KOTOPOTo Oy/IeT MOTydeHne 9K3eMII-
Jsisipa pabpuku. B aToM cirydae Mbl nMeeM JieJio ¢ (habpuKoii (haOpHK ¥ Hallla TJIaBHast
3ajlaya — He TONacTh B 6eCKOHEUHYI0 pekypcrio. B ciyuae ¢ aberpakTHoit habpukoii

! Tlarrepn «Crparerusi» 6bL1 paccMOTPeH B yactu 1.
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DbProviderFactory TaKoH Kiacc yske cymniecTByeT: DbProviderFactories.Get-
Factory! (suctunr 9.3).

Jluctuur 9.3. cnonb3osaHue thabpuyHoro metoaa
public static void Main(string[] args)

{
var saver = new LogSaver(GetDbProviderfFactory()):
var Toader = new LogFileLoader(args(0]):
saver.Save(Tloader.Load());

}

private static DbProviderFactory GetDbProviderFactory()

{
const string factoryName = "System.Data.SqlClient";

return DbProviderFactories.GetFactory(factoryName);

}

Terepb MOKHO TONTH €IIle TAIbIIIe U YUTATh UMsT (HabpPUKK U3 KOH(PUTYPAIIMOHHOTO
(haiira mpUIIOKeHMs WK 0OPAIATHCS K IPYTOMY UCTOUHUKY JIJIST IOJIydeHust HHMOP-
Maruu o TpebyeMoM Tute GabpuKu.

0606weHHan abcTpakTHaA habpuka

C nomolibio abeTpakTHON (habpPUKH JIETKO J06aBUTL HOBbII IOIBU/I CEMeicTBa 00HEKTOB.
Harpumep, B cirydae c ADONET nobasuts etiie oiHy peanusaiiiio DbProviderFactory
OTHOCUTEIBHO Hec0kHO. Ho 106aBUTh HOBbI (haOpUUHBIIA METOZ It CO3aHUsT HOBOTO
HPOZLYKTA JOBOJIBHO CIIOKHO, TIOCKOJIBbKY 100aBJIeHIE HOBOTO aOCTPAKTHOTO METO/IA CJIO0-
MaeT BCe CYILECTBYIOIINE Peansanun habprK.

IT0 cBOIicTBO abCTPaKTHOI (habpuKy OBLIO UBBECTHO €€ aBTOPaM, II09TOMY OJHOM U3
PasHOBUAHOCTEN peanusanuu narrepua <AGcrpaktaas ¢pabpuka» asigercsa 06006-
merHas habdpuka, KOTopas TMO3BOJSET CO3/IaBATH MPOU3BOIHHBIE THITHI 00HEKTOB
(mactunr 9.4).

JluctuHr 9.4. NMpumep 06061LeHHOI abcTpakTHOM habpuKm
class GenericAbstractFactory

{
public object Make(string id) { ... }

! Dabpuunblit MeTo Gosiee TOAPOGHO OYAET PACCMOTPEH B CIIe/IyIolIeil TiaBe.
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public IProduct MakeProduct(string id) { ... }
public T MakeGeneric<T>(string id) where T : IProduct { ... }

}

B nannom cirydae aberpaktHas (habpuka CTaHOBUTCSA KOH(PUIYPUPYEMOIA, € €€ TIOMOIIHIO
MOZKHO CO3/IaBaTh 00BEKT JII0OOTO MJIU 3alaHHOTO ThIA (B JAaHHOM ciydae IProduct).
Ira peanusaiys abCTpakTHOI (padpuKH HalllIa cBoe BolLIonieHue B Buge DI-KoHTeii-
uepos (Dependency Injection Containers uiu IoC — Inversion of Control Containers),
takux kak Unity, StructureMap! u 1p. Konreiinep mo3BoJisieT co31aTh 9K3eMILISP HY K-
HOTO TUTA ¥ HANTH 9K3EMILJISIPBI BCEX €T0 3aBUCUMOCTEN.

Ucnonp3oBarue 06001eHHBIX (GabpUK 1 KOHTEHHEPOB 06€CeUYnBAECT BHICOKYIO THO-
KOCTb IPUJIOKEH U U He TpeOyeT Hac/Iel0BaH s, TIOCKOJIbKY HaOOP CO3/1aBaeMbIX THIIOB
3ajlaeTcd B poiiecce Kongpurypuposanus dabpuku. Ho 510 perenne MokeT mpuBecTu
K TIePeyCIOKHEHHOMY ¥ XPYITKOMY AN3aiiHy, TOCKOJIbKY B IPUJIOKEHUH TTOSIBJISIOTCSI
HesIBHbBIE CBSA3U MEJK/Y TOUKON KOH(MUTYpupoBaHus GabpuKu U TOYKON ee UCII0Ib30-
BaHMSL,

lpumeHumocTb NnatrepHa
«AGCTpaKTHaA pabpuka»

AbcrpakTHas habprika pecTaBsier coboii caIoi U1 TTOMMMOPHOHOTO CO3/aH s CeMeii-
cTBa 06beKTOB. Ee UCIoIb30BaHue Mo[pasyMeBaeT 00si3aTeJbHOE HAJIMYUE JIBYX CO-
CTaBJISIONINX: ceMeHCTBa 0OBEKTOB ¥ BO3MOKHOCTH 3aMEHbI CO3/[aBAEMOT0 ceMeiicTBa
06BEKTOB BO BPEMSsT HCTIOJHEHHSI.

Hannuue macaegoBanus obeciiednsaeT ribKOCTh, HO B TO K€ BPeMsl IIPUBOJUT K TIPO-
6J1eMe KypuILbl U sifla, paccMOTpeHHOl panee. MiHorma HeoOX0AMMOCTD IIOJIHOLEHHOI
abcTpakTHOM (haOpPUKK OUeBHIHA ¢ CAMOTO Havyasia, HO 0OBIYHO JIydllie HayaTh ¢ Hanbo-
Jiee POCTOr0 pelIeHns 1 J06aBUTh TMOKOCTD JIMIIb B CIydae HeOOXOUMOCTH.

A peanoynTaro AT TaKNUM ITyTEM.

1. I/ICHO]IBSYIO KOHKPETHBIE KJIACChI HAIIPAMYIO, IIOKa HE ITOABJIAETCA HeO6XOI[I/IMOCTb
B HOJII/IMOp(bHOM ITIOBE/I€HN .

[Toxpob6Hoe omucanne KOHTENHEPOB BBIXOAUT 32 PAMKH 9TOH KHUTH. XOPOIIIee OMHCaAHUe
DI-koHTelinepoB MoskHO Haiitu B kHure Mapka Cunmana Dependency Injection in NET.
Bouiee noapo6iyio nHGopMaIuio o mpobieMax HemoCPeACTBEHHOTO HCIIOIb30BAHNST KOHTEH -
HEPOB MOKHO Haiitu B Moeii ctatbe « DI-matrephsl. Service Locators (http://bit.ly/Service-
LocatorPattern).
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2. TIpsay mpotiecc co3aanus 0GbeKTa I CeMEHCTBA 0OBEKTOB 32 KOHKPETHBIMHU (hab-
PUYHBIMK MeTolaMU. BhiJIessio KOHKpeTHbIH Kaace ¢habpuku ¢ HabopOM HenmoJu-
MOPMHBIX (HaOPUUHBIX METOIOB.

3. Tlepexoxy k aGCTpakTHO# (habpHKe, TUIITH KOTAA MOSBISIETCS] HEOOXOIMMOCTD O/
MEHBI TIPOIIecca CO3/IaHUsT 0OBEKTOB BO BPEMsI HCIIOTHEHHSI.

Mpumepbi B .NET Framework

O Kiacc DbProviderFactory us ADONET ¢ dhabpuunbivu MeTogamu Create-
Command () : DbCommand, CreateConnection () : DbConnection u /p.

O Kiacc CodeDomProvider ¢ ¢abpuunbiMu MeTofaMu CreateGenerator () :
ICodeGenerator,CreateCompiler () : ICodeCompiler,CreateParser () :
ICodeParser.

O Kiacc SymetricAlgorithmc gabpuunbiMu MeTogaMu CreateEncryptor () :
ICryptoTransformu CreateDecryptor () : ICryptoTransform.



[naBa 10

NatrepH «PabpuyHbIN
metoa» (Factory Method)

Korpa pu o6cy»xaennn ausaiina yrioMmuHaercst (pabpuKa, TO B MOAABJISIONIEM OOJIbIIIH-
CTBE CJIy4aeB MMEETCS B BUJLY OflHA U3 PasHOBMAHOCTEH narrepaa «Dabpudmblii METOI>.

Ha3znauenue: OoIpejiesAaer I/IHTep@eﬁIC JJIA CO3/TaHM L O6'beKTa, HO OCTaBJIAET IIOAKJIaCcCaM
penienne o ToMm, KaKoH KJiacc MHCTaHIIUPOBATbD. CDa6p1/1qu1ﬁ METO/I TTO3BOJISAET KJIaCCy
JIeJIETUPOBATb MHCTAHIIMPOBaHUE ITOJIKTaCCaM.

MoTtuBauusa

Kax MblI ysKe yBUIEN B TIPEAILYIIEH TIaBe, iepapXuu KJIacCOB 0O6eCIeUnBa0T THOKOCTD
3a cYeT OJUMOPMHOTO UCITOJIB30BAHWS, HO TPUBHOCST JIOTMOJHUTEIBHYIO CIOKHOCTb.
AbcTpaktHast pabprka peraer 3aauy moauMop(HOro Co3/IaHus ceMeiicTBa 0ObEKTOB,
HO OY€Hb YaCTO BO3HUKAeT OoJjiee MPOCTast 3a/aua — CO3/aHUs OJHOTO HK3EMILIsIpa
Mepapxuy HaCIeJOBAHMS.

B 3agaue mmmnopra Jsior-daiisios kimacc LogFileReader MOXKET CaMOCTOSITEBHO OT-
KpPBIBATh (hailjl, AHAJIU3UPOBATD €70 COIEPIKUMOE, CO3/1aBaTh HY KHbBII 9K3EMILISIP Hepap-
xun LogEntry (ExceptionLogEntry Aad UCKAIOYeHUN U SimpleLogEntry aad
OOBIYHBIX 3AMUCEN ) M BO3BPAIIATh €r0 BHI3BIBAIOIIEMY KOLY. DTO MOKET OBITh HEILIOXUM
pelieHueM /i 1epBoii UTepaIuK, HO er0 HeJib3s Ha3BaTh YAAUHBIM C TOUKU 3PEHUS
JIOJITOCPOYHOM TTePCIEKTUBBI.
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Cy1iecTByeT Kak MUHUMYM [[BA U3MEHEHMS, KOTOPBIE C/IeJIaloT pellieHne Jydlie pac-
HIMPsieMbIM U TecTHpyeMbIM. MOXKHO BbIIeJUTD KJjJacc LogReaderBase, KOTOPLIH
Gy/IeT oTIepUPOBATh IIOTOKAMH BBOJIA-BBIBO/IA (9K3EMILISIPaMK St ream) BMecTO (haiiiios,
a Tak’Ke CO3/IaTh OT/eJbHbIN Kiacc LogEntryParser, OTBETCTBEHHBIH 3a co3/lanne
aK3eMIIApoB LogEntry (smerunr 10.1).

JIUCTUHr 10.1. MoTuBaLmMA ncnonb3oBaHusa habpuyHoro metoaa

public static class LogEntryParser

{
public static LogEntry Parse(string data)
{
// AHanuanpyeTt conepkaHue data u CO3[aeT HyMHbIK
// 3k3emnnap: ExceptionLogkEntry unm SimplelLogkEntry
}
}
public abstract class LogReaderBase
{
pubTic IEnumerable<LogEntry> Read()
{
using (var stream = OpenlLogSource())
{
using (var reader = new StreamReader(stream))
{
string Tine = null;
while ((1ine = reader.ReadLine()) '= null)
{
yield return LogEntryParser.Parse(line);
}
}
}
}

protected abstract Stream OpenlLogSource();
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Temnepn kmenTs! kTacca LogReaderBase, Takne Kak LogImporter, MOTYT pa6OTaTb
C Pa3JIMYHBIMU UCTOYHUKAMMU JIOT-()ailioB HE3aBUCUMO OT UX MECTOIOJIOKeH 4. Takke
JIaHHYIO peajin3aliio JerKo IPOTECTUPOBATh B IOHUT-TECTaX IIyTEeM CO3/laHMs Kjacca
MemoryStreamLogReader, KOTOPHI Oy/IeT BO3BPAIIATD 3aITHCH, TOMETICHHbIE TY/Ia
BO BpeMs MHUIMAJIM3allUK TeCTa.

B aTom koje maTtTepH <<CDa6p1/1quH?I METO/l» NCIIOJIb3yeTcsT IBAK/bL. MeTo OpenLog-
Source ABJIAETCS KIaCCUIeCKUM cI)a6pI/ItIHbIM METOIOM, KOorIia 6a30BbIii KJ1ace orpezessieT
a6CTpaKTHb1ﬁ METO/I V151 CO3TaHUSA 06’b€KTa, aHacJIeJHUK eT0 peaiu3yeT. Kitace LogEntry-
Parser gaBjgeTcs pasHOBUHOCTHIO (ba6pI/IqH0ro METO/1a, KOTOPBIH CO3/1aeT HY KHBIN
IK3EMILISIP UePAPXUU B 3aBUCUMOCTH OT IIepelaHHbIX apTyMEHTOB.

[Lenb 11060ii habprKu — OrpaguTh KAMEHTOB OT MOAPOOHOCTE CO31aHIs DK3EMILISPOB
KJIACca NN WePapXun KITACCOB.

Anarpamma natrepHa «PabpuyHbIii MeToa»

Ha npakruke BerpedaiorTes Tpu Bujia atrepia «Dabpudmblii MeTos:

O kJaccuyeckas peaau3alust Ha OCHOBE MIabJOHHOTO METO/IA;
Q cratuyeckuii haOpUYHbLL METOL;

Q nosuMopdHbIii (habpPUUHBIA METO,

Knaccuyeckas peanusayus

Juarpamma knaccudeckoro narrepua «Dabpuanbiii MmeTon» npusegena Ha puc. 10.1.

// AnOperation()
var product = FactoryMethod()

Product ¢ Vicnonesyer» | Creator
#FactoryMethod(): Product
A + AnOperation()
A
return new ConcreteProducﬁ‘ﬁ
ConcreteProductle__ «C038aeT> __ | ConcreteCreator

#FactoryMethod(): Product

Puc. 10.1. lnarpamma knaccmyeckoro narrepHa «DabpuyHbiii MeToa»
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Kiaccuueckuii « DabpruHbIii METOI» SIBJISIETCST YACTHBIM CTydaeM aTtepHa «[11abmoHHbIi
METOJ1», IePEMEHHBIH 1I1ar KOTOPOTO OTBEYAET 3a CO3/[aHKe HYKHOTO TUTIA OObEeKTa.

YyacTHUKHU:
O Creator (LogReaderBase) — 00bsBsIeT aOCTPAKTHBIN MU BUPTYaIbHbIA METOL

cosanust mpoaykra. Vcmonbayet (habpUuHbIil METO B CBOEI peasn3aliuy;

O ConcreteCreator (LogFileReader) — peanusyer (pabpUUHBIN METO, KOTOPDIN
Bo3Bpamaer ConcreteProduct (FileStream);

O Product (Stream) — onpezensier unTepdeiic IPOLYKTOB, Co3aBaeMbIX (habpuy-
HBIM METOJIOM;

U ConcreteProduct (FileStream) — onpeziesseT KOHKPETHBIN BU/T TIPOTYKTOB.

Cratuyeckui pabpuyHbIfi MeToq,

Camoii ipocToii Bepcueil (habpruHOT0 METO/[a ABJISETCS CTaTUYECKUN METO/I, KOTO-
PBIIi CO3/1aeT AK3eMIJISIP HYKHOTO TUTIA B 3aBUCUMOCTH OT NIepe/JaHHbIX apPTyMEeHTOB
(puc. 10.2).

Product P «Cospaer» Factory
+ CreateProduct(args): Product

Co3spaeT Hy>XHbI 3K3eMnasap
ConcreteProduct B 3aBUCUMMOCTU
OT NepefaHHbIX apryMeHToB

Puc. 10.2. Ll,marpamma CTaTu4ecKoro (ba6pv|quro meToaa

OCHOBHOE OTJIMYHNE CTATHYECKOTO METO/Ia OT KJIACCUYECKOTO ®a6quHoro B TOM, 4TO
THIT CO31aBaeMOTI'O (1)216])I/IKOI>,I oObeKTa OIIpeaesIA€TCA HE TUIIOM HaCJIe/THUKaA, a apryMeH-
Tamu, IiepeaiibIMu MeTony Create.

NonumopdHbin habpuuHblin MeToq,

IMoaumopdubiii habpuunbiii MeTos onpeaeser unrepdeic Gabpuky, a 3a cosganue
KOHKDPETHOI'O 9K3eMILIAPa IPOAYKTa OTBeyaeT KOHKpeTHas ¢abpuka (puc. 10.3).
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Product < «Onpenenser Factory

+CreateProduct(args): Product
A

|ﬂurn new ConcreteProduct(T‘ﬁ

«CospaeT»
ConcreteProduct <----------'EE ---------- ConcreteFactory \

+CreateProduct(args): Product

Puc. 10.3. [Juarpamma nonumopcHoro pabpryHoro metoaa

BapuaHTbl peanusauum

B .NET cymecTByeT HECKOJIBKO KIACCHIECKIX UIMOM, KOTOPBIE MUCTIOTB3YIOTCS /IS
peasiuzaiiuu HabpuK.

Wcnonb3oBaHue AeneraTos B cTaTuyecKoi pabpuke

TunmyHas peayu3aIist CTaTHYecKoro habpUIHOTO METO/IA COJIEPIKUT OTepaTop switch,
B KOTOPOM TIPOUCXOIUT BBHIOOP CO3/[aBAEMOTO THIA. BMECTO 3TOr0 MOXKHO BOCIIOJIB30-
BaThCSI CIIOBAPEM, KJIIOUOM KOTOPOTO OYIeT HEKOTOPbIi naeHTH(GUKATOP (CTPOKA, IIepe-
YHCJICHNE U T. 11.), & SHAYEHUEM — JIeJIeraT, KOTOPBIH Gy/IeT co3/1aBaTh OOBEKT HYKHOTO
KJacca.

ITOT OAXOM MOKET OBITh MCIIOIb30BAH, HAIIPUMED, A/ CO3AAHNS PA3INYHbIX KIACCOB
UMITOPTA JAHHBIX, 3aBUCSIINX OT paciiupenust (aitiaa (suctunr 10.2).
JIuctuar 10.2. Ctatnyeckuin habpuyHbiin metoq

static class ImporterFactory
{
private static readonly Dictionary<string, Func<Importer>> map =
new Dictionary<string, Func<Importer>>();

static ImporterFactory()

{
~map[".json"] = () => new Jsonlmporter();
_map[".x1s"] = () => new XlsImporter();
_map[".xIsx"] = () => new XIsImporter();
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public static Importer Create(string fileName)

{
var extension = Path.GetExtension(fileName);
var creator = GetCreator(extension);
if (creator == null)
throw new UnsupportedImporterTypeException(extension);
return creator();
}

private static Func<Importer> GetCreator(string extension)

{

Func<Importer> creator;
_map.TryGetValue(extension, out creator);
return creator:

}

B crarnueckom KoHcTpykrope GabpuKu Bee JOCTYITHBIE TUIIBI PETUCTPUPYIOTCS B CIIO-
Bape map, KOTOPBII 3aTeM HCIOJIb3YeTCs Ui CO3/[aHus HyKHOTO KJIacca B MEeTO/e

Create.

0606ueHHble habpuKkm

CyiectByet mpobiieMa, ¢ KOTOPOU CTAJTKUBAIOTCS MPAKTHYECKU BCe PazpabOTUNKY
HE3aBUCHMO OT UCTIOJIb3YEMOTO SI3bIKa POTrPAMMHUPOBAHUS: KaK TaDAaHTUPOBATH BHIZ0B
BUPTYAILHOTO METOJIA ITPU KOHCTPYUPOBAHKH JTI0G0T0 06BEKTA OTIPE/ICTICHHOM HepapXun
TUIOB? BBI30B BUPTYaIbHOTO METO/[A B KOHCTPYKTOPE 06a30BOTO KJIacca He MOAXO/IHT:
B s13bike C# 3TO MOKET MPUBECTH K HENMPeICKa3yeMOMY TIOBEACHUI0, TaK Kak OyaeT
BBI3BaH METOJI HACJICIHIKA, KOHCTPYKTOP KOTOPOTO eliie He 0TpaboTan. MosKHO BOCTIONb-
30BaThCS MPUEMAMU ACTIEKTHO-OPUEHTHPOBAHHOTO MTPOTPAMMUPOBAHNS, & MOXKHO BOC-
M0JIb30BaThes (habPUKOIL, KOTOPAs BEI30BET BUPTYAIbHBIN METO/I YIKe TIOC/Ie CO3/IaH st
9K3EeMILISIPA.



Mmaga 10. NarrepH «®abpuuHbiin metog» (Factory Method) 151

NMPUMEYAHUE

% Mcnonb3osaHue habpuk ans BbinonHeHWs 06s3aTeNbHbIX AeNCTBUI NOCTe CO3AaHusA

06beKTa ABNAETCA A0BOIHO PAcnpocTpaHeHHbIM NoaAxoA0M. MoapobHee 06 3TOM MOX-

HO mo4uTaTh B cTathe Tana KoeHa Better Construction with Factories (Journal of Object
Technology, 2002. — http://www.jot.fm/issues/issue_2007_07/article3.pdf).

Jluist perieHust aToM 3aMaun Ha s3bike C# HaM moHanob6sTCst 06001IeHusT (generics),
orpaxenue (reflection) u HeMHOTO Maruu st KOPPEKTHOIO MPOOPACHIBAHIS HCKJIFOUE-
uuit (muctunr 10.3).

JIucTuHr 10.3. 06006LLeHHbI habpUYHbIA MeToA

public abstract class Product

{
protected internal abstract void PostConstruction();
}
public class ConcreteProduct : Product
{
// BHYTPEHHUN KOHCTPYKTOP HE MO3BOANT KAWEHTAM Wepapxuin
// Cc0301aBaTb OObEKThl HAMPAMYI.
internal ConcreteProduct() {}
protected internal override void PostConstruction()
{
Console.WriteLine("ConcreteProduct: post construction”);
}
}

// EQVHCTBEHHO 3aKOHHbIA cnocob co3fanus 00beKToB cemeiicTsa Product
public static class ProductFactory

{
public static T Create<T>() where T : Product, new()
{
try
{

var t = new T();
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// Bbi3biBaem noctobpaboTKy
t.PostConstruction():

return t;

}

catch (TargetInvocationException e)

{
// «pasBopaynBaeMy» WCKlYeHne u OpocaeM UCXoaHoe
var edi = ExceptionDispatchInfo.Capture(e.Innerkxception);
edi.Throw();
// 3Ta TOYKA HENOCTWHAMA, HO KOMMUAATOP OO 3TOM He 3HaeT!
return default(T);

}

}

[Ipumep ncnosbzoBanusg rnpuseseH B juctunre 10.4.

JINCTUHT 10.4. Mpumep Ucnonb3oBaHmMA 0606LeHHOro habpuyHoro metoaa

var pl = ProductFactory.Create<ConcreteProduct>();

var p2 = ProductFactory.Create<AnotherProduct>();

OO6paTuTe BHUMaHUE Ha peaausaluio Meroja Create u nepexsar TargetInvocati
onException. [TockombKy KOHCTPYKINS Bufia new T () MCIOJb3YeT OTPasKeHUe JJIs
CO3/IaHUA 9K3EMILJISIpA TUTIA T, TO B CIydae BOSHUKHOBEHUS NUCKITIOUEHUST B KOHCTPYK-
Tope TUMa T UCXOIHOE UCKIIOUEHIE OYIET «3aBEPHYTO» B Target InvocationExce
ption. Yrobsl yrpoctuTh paboTy ¢ Halueil habpuKoil, MOKHO «PasBEPHYTb» 9TO HC-
KJIIOueH1e B MeTojle Create U HNPOGPOCUTH UCXOLHOE UCKIIOUEHUE ¢ COXPaHEHIeM
CTeKa BBI30BOB C IIOMOIIbI0 ExceptionDispatchInfol.

NMPUMEYAHUE

% ObopaunBaHue nckioyeHus B TargetinvocationException npu BoizoBe new T() ABns-
€TCA O4HUM M3 NPUMEPOB «AblpsABbIX abcTpakyuii» (leaky abstractions). bonee no-
APOGHOE 13NI0XKEHNE NPUYMH TAKOTO NOBEAEHUs N 0COBEHHOCTel NoBeaeHUsA Knacca
ExceptionDispatchinfo BbixoauT 3a pamku AaHHo kHKrK. Moapo6Hee 06 3TOM MOXHO
npoynTaTh B MOel cTatbe «[ToBTOpHaA reHepaLma UCKAYeHU», AOCTYNHOM No aapecy
http://bit.ly/ExceptionRethrowing.

! Tun ExceptionDispatchInfo nosisuscst mumb B NET 4.5.
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06cykaeHue natrepHa «PabpuyHbIiN meToay

¥V kaxoi peasmzaiuu (pabpUIHOTO METO/IA €CTh CBOM OCOOEHHOCTH.

O Kaaccuueckuil (paGpUYHBINA METO SIBJISETCS YaCTHBIM CJIyYaeM IabJIOHHOIO METO-
[a. ITOo 3HAYUT, 4TO (habGPUUHBLA METO/ IPUBS3AH K TEKYILEHl mepapXuy TUIIOB U He
MOKET OBITh UCTIOJIB30BAH TOBTOPHO B JIPYTOM KOHTEKCTE.

O Hommmopdusiii (paGPUUHBIH METOJ SBJIAETCS CTPATETHell CO3MaHNsT HK3EMILISPOB
HEKOTOPOTO CeMEeHCTBA TUTIOB, UTO TIO3BOJISIET UCTIOIB30BATE OAHY (habPUKY B Pa3HLIX
KOHTeKcTax. THIl co3/1aBaeMoro 06beKTa OTIPEAEAETCs TUIIOM (habpUKH U 0OBIYHO
HE 3aBUCUT OT apryMeHTOB (DaOPUIHOTO METO/IA.

O Cratuyeckuil paOPUUHBINA METO SABJSETCA caMoil PpocToii (hopmMoil (habpuuHOTO
Metosa. CTaTiaecKmit METO CO3MIAHUST TO3BOJISIET 0OOHTH OTPAHNYEHNST KOHCTPYK-
TopoB. Hamprmep, THTT co3/1aBaeMOro 06hEKTa MOKET 3aBUCETH OT apTYMEHTOB Me-
TO/IA, 9K3EMILISIP MOXKeT BO3BPAIIATHCS U3 KAIIIA, a He CO3[aBAThCsI 3aHOBO UJIH JKe
(habpuuHBIil METOL MOKET OBITh ACHHXPOHHBIM.

COKprTMe HacneaoBaHuUA

DabpuyHblii METOZ CKPBIBAET OT CBOMX KJIMEHTOB €T/l KOHCTPYMPOBAHUS OOBEKTOB.
ITO GbIBAET II0JIE3HO, KO/l MPOLECC CO3AAHUS SK3EMILIAPA CJI0KEH, COCTOMT U3 He-
CKOJIBKUX 9TAIOB MU KOTZIAa MBI XOTHM CKPBITh OT KJIMEHTOB HACTOSIIHIL TUII CO3/aBa-
€MBbIX OOBEKTOB.

[laBaiiTe BepHeMcs K pacCMOTPEHHOMY paHee IIpUMepy ¢ KjiaccaMu LogReaderBase
u LogFileReader. Cam (akT nepapxuu HacjeJ0BaHUS IOBOJLHO MPOCTO CIENATh
JleTasbio peamusanuu. [[yig aToro octatouHo epenMeHoBaTh kiace LogReaderBase
B LogReader un Zj[06aBI/ITb B HEro /IBa CTaTUYECKUX (ba6p1/1quIX MeTojla, FromFile
u FromStream (puc. 10.4).

NMPUMEYAHUE

B paHHOM ciiydae mepapxus Knaccos LogReader conepxut ABa Buga habpuyHbix
MeTOZ0B: Knaccuyeckuin habpuunblii metog OpenLogSource ans co3aaHus HyXKHO-
ro ak3emnaspa Stream u aga cratmyeckux pabpuyHbix metoaa — FromStream u From-
File.

JlaHHbI TTOX0/ 06ECeYnBAET BHICOKYIO aallTHBHOCTD PEIIEHYS, TTOCKOJIBKY TTO3BO-
JsieT MonuUITMPOBATh HEPAPXUIO HACJIEIOBAHUS, HE 3aTParuBas CymecTBYIOMNX
KJINECHTOB.
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LogReader

+FromFile(string fileName): LogReader
+FromStream(Stream): LogReader
+OpenLogSource(): Stream

A

StreamLogReader LogFileReader

+OpenLogSource(): Stream +OpenLogSource(): FileStream

Jenaem HacnegHMKOB BHYTPEHHUMU
(internal) Tunamun. KnueHTtsl He 6yayT
3HaTb 06 MX CyLlecTBOBaHUM!

Puc. 10.4. Coprlee nepapxuu HacnenoBaHuA 3a (baﬁle{HblMVI meTogammn

yCTpaHEHI/Ie HacneaoBaHuA

PaccMoTpeHHbIH paree TTOAXO0 CKPBIBAET HACAETHUKOB OT KIHEHTOB (habpPUKH, ITO
MO3BOJIsIET M30ABUTHCST OT UEPAPXUU HACTEOBAHNUS, €CJIM B HEell OTMajiaeT HeoOXO/H-
MOCTb. B cirydae mpocThIX nepapxuii Hacje/[0BaHus, KaK B HallleM cJIydae, BUpPTyaJbHble
METO/Ibl MOXKHO JIE'KO 3aMEHUTDb JesierataMmu. Bmecro Tpex kiaccos, LogReader,
LogFileReader u StreamLogReader, JOCTATOYHO OCTaBUTD JIMIIb TIEPBBIiL, 2 BUP-
TyaJIbHBIN MeTOJ1 OpenLogSt ream peain3oBaTh C IOMOIIBIO Jiesierata Func<Stream>

(smuctunr 10.5).
JIuctuHr 10.5. Peannsaums knacca LogReader Ha ocHoBe aeneraToB

public class LogReader

{

private readonly Func<Stream> streamFactory;

private LogReader(Func<Stream> streamFactory)

{

_streamFactory = streamFactory;
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public static LogReader FromFile(string fileName)
{
Func<Stream> factory =
() => new FileStream(fileName, FileMode.Open);
return new LogReader(factory):

public static LogReader FromStream(Stream stream)

{

Func<Stream> factory = () => stream;
return new LogReader(factory):

}
public IEnumerable<LogEntry> Read()
{
using (var stream = OpenlLogSource())
{
using (var reader = new StreamReader(stream))
{
string Tine = null:
while ((1ine = reader.ReadLine()) '= null)
{
yield return LogEntryParser.Parse(line):
}
}
}
}

private Stream OpenLogSource()

{

return _streamFactory():
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WUcnonb3oBaHue Func B kauectBe habpukm

B mpeapiyieM pasjese Mbl HCTIOIB30BAMN Func<Stream> B Ka4eCTBe IeTaIN Peasn-
3a1uu. B HeKoTOpbIX cirydasax Func<T> MOXKeT UCII0Ib30BaTbhCs B KauecTBe I0THOLeH-
HOIT (habPUKH U TIepeIaBaThCsl KIACCY U3BHE €T0 KIUEHTAMHI.

Jannbiii BapuanT GabpuKu sSBISETCs J0NYCTUMBIM BO BHyTpeHHeM (internal) kome
U TOJIBKO I (PYHKIMI ¢ HEOOJIBIIUM KOJTMYECTBOM apryMeHTOB. [IoHATh, 4To jesaet
Func<Stream>, JOBOJbHO IIPOCTO, HO pa3o0paThesi B HazHadeHuu Func<int, string,
int,ValidationResult> factory 6e3 KoHTeKCTa OYIeT IPaKTHIECKH HEBO3MOXK-
HO. B cirydae TOBTOPHO HMCIOJIB3YEMOT0 KO/Ia TOHSATHOCTD KOJ/Ia OUE€HDb BAKHA, T03TOMY
nMeHOBaHHast (habpUKa SIBJISIETCS TPEANOUTUTETHHBIM BaPUAHTOM.

KoHcTpykTOp VS. habpuunbiii metoq,

B 06beKTHO-OPHEHTUPOBAHHBIX SI3bIKAX TPOTPAMMUPOBAHUS KOHCTPYKTOP OTBEYAET 3a
KOPPEKTHYIO0 HHUITHATU3ATINIO CO3/[aBaeMOro 06beKTa. B GOJIBITMHCTBE cy4aeB OHU
IIPEKPACHO CIPABJISIOTCS CO CBOEH 3a/1aueil, HO MHOT/Ia JIy4llle BOCII0JIb30BaThCs CTaTH-
yecKUM (haGPUIHBIM METOJIOM.

HNMmenoBaHHBIE KOHCTPYKTOPBI. B s3bike C# MM KOHCTPYKTOpa COBIAAET C MMEHEM
KJIACCa, 4TO JieJIaeT HEBO3MOKHBIM HCITO/Ib30BaHIe IBYX KOHCTPYKTOPOB € OZHUM Habo-
POM U THUIIOM I1apaMeTpPOB. XOPOIITUM TPUMEPOM TAKOTO OTPAHUYEHUS SIBJISACTCS CTPYK-
Typa Timespan, KOTOpas MpejcTaBisieT coOoil nHTepBasi BpeMeru. OueHb ya100HO
CO3/1aBaThb MHTEPBaJ BPEMEHU 110 KOJIMYECTBY CEKYH/I, MUHYT, YaCOB 1 ﬂHeﬁ, HO cae/1aTb
HECKOJIBKO KOHCTPYKTOPOB, KaK/IbIi 13 KOTOPBIX IPUHUMAET OJUH IapaMeTp THIIa
double, HeBO3MOKHO. J[J1st 3TOr0O CTpyKTYpa Timespan coiepKutT Habop hadpudHbIX
MeToz0B (suctunr 10.6).

Jlnctuur 10.6. I'Ipwmep Mncnonb3oBaHUA d)a6p|/|qu|x MeTOoa0B B KayeCTBe UMEHOBAHHbIX
KOHCTPYKTOPOB
public struct Timespan
{
public Timespan(double ticks) { ... }
public static Timespan FromMilliseoncds(double value) {...}
pubTic static Timespan FromSeconds(double value) {...}
public static Timespan FromMinutes(double value) {...}
// OcTanbHble (GabpuyHble MeTofbl
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TsxenoBecHslii npouecce co3aanusa. KoHCTPYKTOP OTBevyaeT 32 KOPPEKTHYIO HHUIIUA-
JIM3AIUI0 00BEKTa, MOCIe KOTOPOH 0OBEKT JOJIKEH OBITh TOTOB JIJIsl UCIIOJIb30BAHMS
cBonMu KrnenTaMu. OOBIYHO JIOTHKA MHUTTHATM3AINI OTHOCUTETHHO TIPOCTAST U TOJK-
Ha BBIITOJHATHCSA KOHCTPYKTOPOM, HO CJIMIIKOM TSKEJI0BECHYIO JIOTHKY JIydllle BBIHECTH
U3 KOHCTPYKTOPa B craTidyecKuil habpianpiii meTox!.

S uenonbayio cratnyeckre GabpUYHbIE METO/BI, KOT/IA CJIOKHOCTD WU BPEMST HCITOJI-
HEHUA KOHCTPYKTOPA MEPEXOUT ONpe/leJICHHYIO 4epTy. Ecu /i KOHCTpyupoBaHus
obnbexTa TpebyeTest obpartieHre K BHEITHIM PECYPCaM, TO 5 MPEATOUNTAIO CPA3y JKe
BbIJIEJIATH 9TY JIOTHKY B (haGPUUHBII METO. ITO IIO3BOJISAET cAeaaTh PaOpUUHbLL METO
ACHHXPOHHDIM, & TAKJKE YIIPOCTUTH HBOJIOIMIO PENIEHUST 1 PasOMeHIe JaHHOTO Kacca
Ha 60JTee MeJTKIE COCTABIISTIONTIE B CIyYae HeOOXOMMMOCTH.

MpumeHumocTb naTrepHa «PabpuyHbIN MeToaY

PasHtbie Bujibl (haGPUUHBIX METOIOB IIPUMEHSIIOTCS JJIsI PEIIEHUsT PA3HBIX 3aa4.

MpumeHUMOCTb KNaccuyeckoro pabpuyHoro meroaa

Kiraccnueckuii haGpuyHbIii METO OYeHb PEAKO HOSABJISAETCS B PE3YJIbTaTe TIIATEIbHO-
'O IIPOEKTUPOBAHMSL. Byyun 4acTHBIM cirydaeM mabJI0HHOTO METO/Ia, OH €CTECTBEHHBIM
00pa3oM BO3HUKAET B HEPAPXUH HACJEIOBAHUS, KOT/Ia Oa30BBIN KJIACC OTPE/IeIsieT He-
KOTODBII aJITOPUTM, OJJHUM U3 TAIIOB KOTOPOTO SIBJISIETCS KOHCTPYHPOBaHUe 00beKTa.
I[Ipu 5TOM pelenne o Tuie 00beKTa He MOKET ObITh IPUHATO HA €T0 YPOBHE U [IEPEHO-
CUTCsI HA YPOBEHD HACJIEIHUKOB.

NMpumenumoctb nonumopdHoro pabpuyHoro metoaa

Q Crparerus cosganust 00beKToB. [TosumopdHbIi GabpudHbIil METO/ IPUMEHSIETCS
JUIST BBIJIEJICHUST CTPATErHK CO3MaHusT 0ObEKTOB, YTOObI OTBSI3ATh KJIMEHTOB OT CO3-
JaBaeMblX UM 3aBHUCUMOCTEIL.

O KoudurypuporaHue npouecca co3anus. B HEKOTOPBIX CIydastx 9K3eMILISpHASA
(babpuka MOKeT ObITh HCTIOIB30BaHA JIJIsT CO3/IaHMsT OOBEKTOB € HyKHBIMH XapaKTepH-
crukamu. Hanpumep, knacec TaskFactory us Task Parallel Library ucnosbsyercs

HeKoTopble crenmaaneThbl CIUTAIOT, 9TO HATUIME B KOHCTPYKTOPE MHCTPYKIMH if SiBisieTcst
NPUBHAKOM TLJIOXOTO Ko/, JIOCTaTOuHO MOUCKATh B BalleM JI0OUMOM TIOUCKOBOM CEPBUCE
(pasy bloated constructor, 4To6bI HOHSTH, YTO s He HIydy!
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JUIST CO3/IAHMS 3a/1a4 € 3/[AHHBIM TJIAHUPOBIIMKOM, MAPKEPOM OTMEHbI U T. /1. [Ipr aToM
rMOKOCTh 0OeCeurBaeTCs He 3a CUeT HACJAeN0BaHMs, a 32 CYeT KOH(MUTYPUPOBAHHST
obbekTa (habpuK.

MpumeHuMocTb cTaTuyeckoro habpuyHoro meroaa

O Coxpsitne nepapxuu HacaenaoBanus. Habop cratmueckux GaOpUUHBIX METOIOB
MOKET CKPBIBATh OT CBOMX KJIMEHTOB IJIyOUHY U JasKe HadKe nepapXuu Hac/ie10-
BaHud, KaK 9T0 eJaloT WebRequest.Create (string) u Kiacc LogReader,
paccMOTPEHHBIN paHee.

0O WmenoBanublii koHCTpyKTOp. Dabprika NCTIOMB3YETCs [T YCTPAHEHUS HEOTHO-
3HAYHOCTH, KOT/Ia OOBEKT MOXKET OBITH CO3/IaH MO apIyMEHTaM OJ[HOTO THIIA, HO C Pa3-
HbIM 3HaveHneM. Hanpumep, Timespan.FromSeconds, Timespan.From-
Milliseconds U T. 1L

O BbI30B BUPTYaJIbHOIO METO/A MOCIE CO3AaHust 00beKTOB. Kak MbI Buzie/In paHee,
cratndyeckuil (paGpPUUHBIA METO/ MOKET ObITh UCIIOJIb30BAH [/l OMYJISIIUN BbI30Ba
BUPTYaJIBHOTIO METO/IA B KOHCTPYKTOPE Ha30BOT0 KJIacca, Korjia TpeGyeTcsl BHIOJTHUTD
obs13aTesIbHbIE JeHiCTBHS [IOCJIe CO3AAHMS BCEX 00BEKTOB OIPEAENeHHON HepapXuu
TUIIOB.

Q ®acaz asist C0KHOTO MpoOLECCa CO3AaHM. B HEKOTOPBIX CIIyYasiX MPOIECC CO3/a-
HUST MOKET OBbITh I0CTATOYHO CJOKHBIM [IJIs TOTO, YTOOBI H30JIMPOBATH €10 B OT/EIb-
HOM craruyeckoM Mmeroze. Hampumep, pabpuuHbIii METO MOKET UCIIOJb30BATh
narrept «CTponTENIb», CO3IaBaTh OOBEKT JOBOJIBHO CJIOKHBIM 00Pa3oM UK 00OpalaTh-
sl K BHEITHUM PecypcaM.

U AcuHXpOHHBII KOHCTPYKTOP. ECiin /UM TeIbHOCTh KOHCTPYUPOBAHMST OTHOCUTETh-
HO BeJIMKa, TO cTaTuyecKuil pabpuyHbIil METO MOKHO C/eJIaTh AaCUHXPOHHbIM, YTO
HEBO3MOJKHO B CJIyyae MCI0Jb30BaHNS KOHCTPYKTOPA.

O Koumposanue. Cratuueckuii haGpryHbIii METO/ TO3BOJIUT BO3BPALIATH 9K3EMILISI-
PBI 13 KI1I14, & He CO3/[aBaTh UX KaK/IbII Pa3 3aHOBO.

Mpumepbl B .NET Framework

B .NET Framework npumensietcst orpoMHO€e KOMUeCTBO (habpuK.

O Kunaccuueckuii pabpuunbiii MeTo: Stream.CreateWaitHandle, Security-
Attribute.CreatePermission, ChannelFactory.CreateChannel,
XmlNode.CreateNavigator.
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[Tomumopduas dabpuka: IControllerFactory B ASPNET MVC, THttp-
HandlerFactoryBASP.NET, ServiceHostFactoryu IChannelFactory<T>
B WCF, IQueryProvider B LINQ.

Henonumopduas pabpuka: TaskFactory B TPL.

O60o06miennas crarndeckas Gpabprka: Activator.CreateInstance,Array.Crea-
teInstance, StringComparer.Create.

COKprTI/Ie HacJIeTHUKOB: RandomNumberGenerator.Create, WebRequest .Crea-
te,BufferManager.CreateBufferManager,Message.CreateMessage,Mes—
sageFault.CreateFault.

MDacaznbie padpuuHbe MeTOAB: File.Create, File.CreateText.

NmenoBanHbBIE KOHCTPYKTOPHI: Timespan.FromSecond, Timespan.From-
Milliseconds, GCHandle.FromIntPtr,Color.FromArgb.
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MaTTepH
«Ctpoutenn» (Builder)

Hasunauenue: cTpouTesb OT/IE/IET KOHCTPYUPOBAHKE CIOKHOTO 0OBEKTA OT €T0 MPe/-
CTaBJICHNUSI, TaK YUTO B pe3yJibTaTe O/IHOTO U TOTO Ke IIpollecca KOHCTPYUPOBAHUS MOTYT
MIOJIy4aThCS Pa3HbIE PEACTABICHUA.

MoTtuBauus

DabpuyHBIH METOJ CKPBIBAET OT CBOMX KJIUEHTOB IIPOIIECC CO3/IAHNST i KOHKPETHBIN THIT
Bo3BpaiaeMoro oobexTa. Mabpuka Mo3BOJISIET PA3BUBATH HEPAPXUIO THIIOB, HE 3aTpa-
TUBast CYIIECTBYOIINUX KJIMEHTOB, HO B HEKOTOPBIX CJIydastX TpeOyeTcst THOKOCTh MHOTO
poza.

WNuorna mpoitecc co3nanus siBIASETCS TOBOJbHO CJIOMKHBIM, COCTOUT U3 HECKOJIbKIX
sranoB. Co3naBaeMoMy 00BEKTY HY/KHO TepefiaTh MHOKECTBA apTyMEHTOB, YacTh 13
KOTOPBIX HYKHBI OJIHUM KJIHEHTaM, HO He HY;KHBI APYTUM. B aT0oM ciryvae habpudmbrii
METOJL C JIECATBIO apryMEHTaMU, JIEBATh U3 KOTOPBIX OY/IyT PEryisipHO TOBTOPSATHCH,
HeJIb3sT Ha3BaTh Y/IAUHBIM PellieHneM. B aToM cirydae TToMOKeT APYTOi TTOPOsKIAI0NTII
naTtTepH — «CTpPOUTEh>.

JlaBaiiTe paccMOTpPUM 3aa4y co3aHust 0ObeKTOB Email i OTIPaBKKU COOOLIEHUI
BJIEKTPOHHON mouThl. JacTh cBOICTB 00beKkTa Email ABIAOTCS 06sd3aTebHBIMU,
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a 9acTh — HET, KOJMYECTBO TpuioxkeHwit (attachment) u momyyareneit Moxer GbITH

[POU3BOJIBHBIM | T. TI. DJIEKTPOHHbBIE COOOIIEHUS MOKHO CO3/[aBaTh PyKaMH, 3a/laBast

HYJKHbBIE CBOMCTBa, KaK 9To JieJiaeTcst mpu pabore ¢ kaaccoM MailMessage us NET

Framework, a MOKHO BBIZIEJNUTD MPOIECC CO3JAHUS B OTAETIbHBIN KiIacc — Mail-

MessageBuilder (smctunr 11.1).

JuctuHr 11,1, CTpouTenb COOOLLEHNI 3NEKTPOHHOM NOYTHI

public sealed class MailMessageBuilder

{

private readonly MailMessage mailMessage = new MailMessage();

public MailMessageBuilder From(string address)

{
_mailMessage.From = new MailAddress(address);
return this;
}
public MailMessageBuilder To(string address)
{
~mailMessage.To.Add(address);
return this;
}
public MailMessageBuilder Cc(string address)
{
_mailMessage.CC.Add(address);
return this;
}

public MailMessageBuilder Subject(string subject)
{

_mailMessage.Subject = subject;
return this;
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public MailMessageBuilder Body(string body, Encoding enconding)
{

_mailMessage.Body = body;

_mailMessage.BodyEncoding = enconding;

return this;

public MailMessage Build()
{

return _mailMessage;

}

Tenepb 9TOT Ky1acc MOKHO UCIOJIB30BATh Tak (simcTunr 11.2).

JNInctunr 11.2. Mpumep ncnonb3osanus knacca MailMessageBuilder

var mail = new MailMessageBuilder()
.From("st@unknown.com")
.To("support@microsof.com")
.Cc("my_boss@unknown.com")
.Subject("Msdn is down!")
.Body("Please fix!", Encoding.UTF8)
Build();

new SmtpClient().Send(mail);

Wcnoabsosanne narrepia « CTpouTeb» M03BOJIAET 60JIee YETKO PasrPAaHUYUTh OTBET-
CTBEHHOCTh MEXK/Y CO3JaTejieM U IoTpebuTeeM 00bhEeKTOB, a TaAKKe AeJIaeT IIPOIECC
cosanus 6oJiee y100HbIM.

[Tarrepu «CtpouTesib» AOBOJBHO YACTO IPUMEHSIETCSI B COBPEMEHHBIX TTPUIOKEHUSX,
HO He B TOM BHU/Ie, B KOTOPOM OH ObLil onrcaH «6aH1o0ii yeTbipex». Ha pakTtuke ctpourtesib
BCE TaK yKe OTBeyaer 3a cosjlanue 00beKTOB, HO TOPa3/o pexke 00/1alaeT BCeMU U3HAYAIb-
HbIMU cBolicTBamu. Kitaccnueckast quarpamma Kiaaccos natrepaa « CTpouTesib» 1prBe-
neHa va puc. 11.1.
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Director builder Builder

gt

+Construct() +BuildPart()

\ A
[ns Bcex 00beKToB B CTPYKType {
builder.BuildPart();
}

Product ConcreteBuilder

+BuildPart()
+GetResult(): Product

Puc. 11.1. Knaccuyeckas guarpamma natrepHa «Ctpoutenby

YyacTHUKU:

U Builder omnpesensgeT naTepdeiic KOHCTPYUPOBAHUS MTPOAYKTA TI0 YACTSIM;

O Director ympasiser IMPOIEeCCOM CO3MAHNS, He 3Has, KAKOH MPOAYKT Gy/IeT co3man
B pPe3yJIbTaTe;

U ConcreteBuilder — KOHKPETHbBIN CTPOUTEJIb, KOTOPBII CO3/[A€T TOJIBKO N3BECTHDII
eMy 00BeKT Kacca Product.

O6paruTe BHUMaHUE HA JIBA MOMEHTA: HAIMYHE HACIIE/IOBAHUS U TO, 4TO O Kjlacce Product
3HAET TOJIbKO KOHKPETHBII cTpouTesib (ConcreteBuilder). Hu 6a3oBblii kiace crpou-
TeJIsl, HA €To KJINEHT (K1acc Director) He 3HAIOT O THIIE CO3/[aBaeMOTO MTPOLYKTa. JTO
Da3BsI3bIBAET PYKU KOHKPETHBIM CTPOUTEJISIM, KOTOPBIE MOTYT (hOPMUPOBATH COBEPIIEHHO
PasHOPO/IHBIE OOBEKTHI, OT COOOIIEHUS AJEKTPOHHON TTOUTHI /10 CTPOKHU B (hopmare Json.
Ho 570 ocTaBiisier OTKphITBIMEI MHOTHE BOITPOChL. KTo moTpebsier co3iaHHbIi TPOLYKT?
Kax KoHKpeTHBIN cTpouTenb y3Haet 06 atom norpebutene? Beerna sm nporiece hopmu-
poBaHust U TOTPEOJIEHSI TPOYKTOB I0JIKEH OBITh TaK y/IaJIeH APYT OT PYTa, YTO TPOLYKT
KOHCTPYHPYETCsl KJIaccoM Director, a moTpebJIsieTcst HEMOHSATHO KeM?

Ha nipakTrike 06b14HO UCHONB3yeTCst GoJiee MpoCTast pasHOBUAHOCTD marTepha «CTpou-
TeJb», 6e3 HACJIeOBAHYIS 1 ¢ O0JIee SIBHOW MOJIENBIO B3AMMOIEHCTBUST MEJKLY YIaCTHHU-
kamu (puc. 11.2).

Y4acTHUKM B 9TOM CJIy4ae OCTAJIUCh TEMU K€ CaMbIMU, HO OTBETCTBEHHOCTb HEMHOTO
usMeHsercs. Director (KAUWEHT Kjacca MailMessageBuilder) ympaBigeT co3fa-
HUEM CJIOKHOTO 00beKTa 1 MOJTyYaeT CO3IaHHbIil 00BEKT MyTeM Bbi30Ba MeToAa Build.
Builder (MailMessageBuilder) oTBeYaeT 3a cO3/laHN€e KOHKPETHOTO TPOIYKTA
(MailMessage).
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«Mcnonbayer» Builder

Client +WhisPart1(): Builder
+Foo() +WhisPart2(): Builder
+WhisPart3(): Builder
+Build: Product
var result = B «McnonbayeT»
new Buled() «Co3paet»
.WhisPart1()
.WhisPart2()
.WhisPart3()
Build(): N Product

Puc. 11.2. YnpoulenHas auarpamma natrepHa «Ctpoutenby»

Oco6eHHoCTH peanu3auyum B .NET

ITpu pabote co crpoutensivu B .NET ectb gBa criennduuecknx MOMEHTA: CIIOIb30BaAHKIe
texydero nnrepdeiica (fluent interface) u Bo3MOKHOCTD HCIOJIB30BAHUSI METOJIOB pac-

NIMPEHUS.

WUcnonb3oBaHue TeKkyyero nHtepgeica

Tekyunii naTepdeiic mpeHasHaYeH 1715t HOBbIIeHN ynTabesbHoCTH Koza (Jmctuar 11.3).
Kask/iptii Metoz1 Bogsparaer 06beKT, Hajl KOTOPBIM BBITIOIHACTCS TEKYIIAs ONEPAIIHs, 4TO
T03BOJISIET CBSI3BIBATH METO/IBI B TIETIOUKY.

Jluctuur 11.3. NMprmep UCNonb30BaHMA TEKyYero nHTepderica

var result = Enumerable.Range(1l, 10).Select(n => n + 1).Count():

Texyunit naTEpdeiic M3HAUAIBHO MOSIBUICS B MUPE Java M aKTUBHO UCTIONb3YETCS JIJIsT
cosnanus muan-DSL (Domain-Specific Language). Ipu peanisanuu crpouresieii qaH-
HAast UINOMA MCIIOJB3YETCsI TIOCTOSTHHO, TIOCKOJIbKY MO3BOJISIET CO3/[aBaTh TPEOYeMbIil
00bexT oHnM omeparopom (uctunr 11.4).

JInCTuHr 11.4. NMpumep ncnonb3oBaHus knacca StringBuilder

public override string ToString()

{

return new StringBuilder()
.AppendFormat("Id: {0}", Id).AppendLine()
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.AppendFormat("Name: {0}",
.ToString();

Name) . AppendLine()

MeToabl pacluMpeHus

MeTozbI paciInpeHis O3BOISIOT CO34ATh BUAMMOCTD TOIO, YTO MbI JOOABIISIEM OIlepa-
[[MU B CYIIECTBYOIIME TUITBI. B HEKOTOPBIX CIyUasix MOKHO CO3/aTh HAGOP METOI0B
PacIIUpPeHHst, KOTOpbie OYAYT UTPATh POJIb CTPOUTEJIS JISI CYIIECTBYIONIUX TUIIOB.

Bwmecto ucnonbzoBanus oobekra MailMessageBuilder MOKHO 0G0OUTICH METOLAMU
pacumpeHust HaJl KiaccoM MailMessage (auctunr 11.5).

Juctuur 11.5. Vicnonb3oBaHne meToA0B pacwmpeHna ana peanusaunuu ctpouTena

public static class MailMessageBuilderkx

public static MailMessage From(this MailMessage mailMessage,
string address)

mailMessage.From = new MailAddress(address):
return mailMessage;
public static MailMessage To(this MailMessage mailMessage,
string address)
mailMessage.To.Add(address);
return mailMessage;
public static MailMessage Cc(this MailMessage mailMessage,
string address)
mailMessage.CC.Add(address);

return mailMessage;

public static MailMessage Subject(

165



166

Yacts Il. Mopoxpaatowme narrepHsl

}

this MailMessage mailMessage, string subject)

mailMessage.Subject = subject;
return mailMessage;

public static MailMessage Body(this MailMessage mailMessage,
string body. Encoding enconding)

{
mailMessage.Body = body:
mailMessage.BodyEncoding = enconding;
return mailMessage:

}

[Tpumep rcnonb3oBaHust GyIeT MPAKTUUECKN aHAJIOTHYEH TPUMEpPY € KIaccoM Mail-

MessageBuilder (iuctunr 11.6).

JIucTUHr 11.6. NMprmep 1CNONb30BaHUA METOA0B PaCLIMPEHUs

var mail = new MailMessage()

.From("st@unknown.com")
.To("support@microsof.com")
.Cc("my_boss@unknown.com")
.Subject("Msdn is down!")
.Body("PTease fix!", Encoding.UTF8);

new SmtpClient().Send(mail);

Pasnurna auinb B TOM, YTO METO/IbI paCHIMPEHUsT MAaHUITYJIUPYIOT YK€ CO3/[aHHbIM ITPO-

AYKTOM, TIPOCTO JI€JIAIOT 9TO 6ogee JNEKJIapaTUBHBIM o6pa30M.

NMPUMEYAHUE

% MonoGHbIe METOAbI PACLIMPEHNS HE BCETAa MOTYT 3aMEHUTb MOJIHOLEHHbIA CTPOUTEb.
Ctpoutens obnagaeT 3HaYUTENbHOM FTMOKOCTbIO: OH MOMET HaKanimBaTb COCTOAHME
B COGCTBEHHbIX MONAX, 4TO AACT Gonblue cBo6OAbI NPYU BaNMAALUN COCTOAHUA CO3/1aBa-
emoro ob6bekTa. CTpoUTE/lb MOMKET NPOBEPATh HAKOMNEHHOE COCTOSAHME U TeHEePUpPO-
BaTb UCK/OYeHME B MeToAe Build, ecin KNneHT elwe He Bbi3Ban OAWH 13 06a3aTeNbHbIX
METO/0B.
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06cykaeHue natrepHa «CTpoutenby»

[Ipu omucanny IUArpaMMBbl KJIaccoB maTTepHa «CTpouTenby yike ObIIO CKa3aHO, 9TO
B KJIACCUYECKOM BU/I€ TOT I1aTTEePH IIPUMEHEeTCs JOBOJbHO pe/iko. Bo3aMOXKHOCTD €O-
3MAHUsT PA3HOOOPA3HBIX TIPOYKTOB HY/KHA OTHOCUTENHHO PEIKO, i BO3PACTAIOIIAST TIPU
3TOM CJIO’KHOCTD He BCET/Ia OKYTIaeTCs.

Ecsin mocmorpers va npumepst crpoutesieii B.NET Framework, To Bce onu anajiorny-
HBI PACCMOTPEHHOMY paHee Kjaaccy MailMessageBuilder — 9TO CIEIMATIU3UPO-
BaHHbIE KJIACCHI /LIS CO3/1aHUs KOHKPETHBIX IIPOAYKTOB — CTPOK, KOJLIEKINii, KOHTEl -
HEPOB U T. JI.

B cnygae npumenenns nattepHa « CTpoUTETh» Pa3yMHO CIEI0BATDH TOH JKe JIOTHUKE, UTO
W 11pu BblesieHuu crpareruil. Haunure ¢ konkpeTHoro kiacca Builder, npegHa3Ha-
YEHHOTO JIJIS1 CO3/IaHN KOHKPETHBIX MTPOYKTOB. BhijesisaiiTe cTpaTernio KOHCTPYUPO-
BaHWs, TaKyo Kak IBuilder, JUIIb TOT/A, KOTAA B 3TOM OYAET HEOOXOAUMOCTb.

CTporo TMNM3UPOBAHHbIN CTPOUTENb

B HEKOTOPBIX CTYJasIX MPOTECC CO3MAHIST MOKET COMEPKATH 00s3aTebHbIE U He0OsI3a-
TeJbHbIe aTanbl. Tak, B ciydae kiacca MailMessageBuilder MOXHO 3allpETUTD
KOHCTpyHpoBaHue o0bekTa MailMessage ¢ MyCThIM CIUCKOM TIosrydaresieit. Jlis ato-
r0 MeTOZT Bui1d MOKET TIPOBEPSITH COCTOSTHITE KOHCTPYHPOBAHHOTO OOBHEKTA U TEHEPH-
poBaTh Hckyouenue (Harpumep, InvalidOperationException), ecan moJe To
mycro (qmmctunr 11.7).

JInctuir 11.7. FTeHepaumsa ncknoyeHus B metoge Build

public MailMessage Build()
{

if (_mailMessage.To.Count == 0)

{

throw new InvalidOperationException(
"Can't create a mail message with empty To. Please call
'To' method first"):

return _mailMessage;
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BmecTo renepaiiuy HCKITIOYEHUI BO BPEMsT UCTIOTHEHUSI MOSKHO M3MEHUTD [IU3aiiH TAKUM
oOpaszom, 4T00bI Ta omrbKa ObLia HEJOIYCTUMOI BO BPEMsI KOMIIUIISILIAN.

HcnoabzoBanue KOHCTPYKTOPa. CaMblil IPOCTON €1I0c00 H0OMTHCSA 9TOr0 — Iepeaarh
o0s13aTeIbHbIE aPIYMEHThI B KOHCTPYKTOpe crpouTtestd (mucerunr 11.8).

Jluctnr 11.8. lo6aBneHune KoHCTpyKTOpa B Knacc MailMessageBuilder

public class MailMessageBuilder

{

public MailMessageBuilder(string address)

{

To(address);

// OCTanbHble METOAbl OCTanNCh 0e3 M3MEeHeHus

ITpoGiieMa 3TOTO MOAXOAA B TOM, YTO OH ILJIOXO PACIIUPSIEM, €CJIU KOJUYECTBO 00s3a-
TeJIbHBIX 5TAloB cTaHeT Oosblie 3—4. Eciu obsa3aTesbiasd 4acTh 6oJee CI0KHAS, TO
MO’KHO BOCITIOJIB30BATbCSI BTOPBIM TIO/IXO/IOM.

Hcnonb3oBanue narrepua «Cocrostnues . boJiee ci0XKHbII B peain3alinm mo/iX0/l OCHOBAaH
Ha UCIoJIb3oBanuy BapuanTa narrepia «Cocrosrues. MoxKHO co3aTh HaOOp CTPOUTENEH,
KayK/IBIH 13 KOTOPBIX 6y11eT COJIEprKaTh JIUIIID OTEPaInio I IIEPEBOa obbeKTa Ha cJie-
nytonuii atam. [Ipu atom metox Build 6y[[eT JIOCTYIIeH JIUIIb Ha II0CJIelHEeM ITalle,
KOT/[a BCe HYJKHbBIE DTAIIbI ObLIM TIPOUHUIUATU3UPOBAHBL.

B npocTom Bujie JaHHbIi Hoaxox Oyaer Buirasaers rak (qucrunr 11.9).

Jluctuur 11.9. Nprmep CTPOro TMNM3MPOBAHHOIO CTPOUTENSA
public class MailMessageBuilder

{

private readonly MailMessage mailMessage = new MailMessage();

internal MailMessageBuilder(MailMessage mailMessage)

{

_mailMessage = mailMessage;

public FinalMailMessageBuilder To(string address)

{
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_mailMessage.To(address);
// [ina Gonbwen 3OHEKTUBHOCTM MOKET ObiTb [00ABIEHO K3WWPOBAHME
return new FinalMailMessageBuilder( mailMessage);

// OCTanbHble METOfAbl OCTanuchb 6e3 u3MeHeHus

public class FinalMailMessageBuilder

{

private readonly MailMessage mailMessage;

internal FinalMailMessageBuilder(MailMessage mailMessage)

{

_mailMessage = mailMessage;

pubTic MailMessage Build()
{

return _mailMessage;

}

Jlitst 06s13aTE/IBHOTO OTalla BhIAEIEH CIIeIMaJIN3POBaHHBIN TUII CTpoUTEIs — Final—
MailMessageBuilder, KOTOPBI MOKHO MOJYYUTh BBI3OBOM MeTOZ[a TO OCHOBHOTO
CTpOUTEJIS. DTOT MOXO TAPAaHTUPYET, YTO TP BBI30BE MeTo/1a Bui ld mosydaTesb OBLI
YCTaHOBJIEH U CO3/laBaeMbIi 00bEKT OyzieT B KOPPEKTHOM COCTOSIHIIH.

NMPUMEYAHUE

% [laHHbIA noaxopn ycTpaHAeT OWMOKN BpeMeHN UCMONHEHNs, HO 3@ 3TO MPUXOAMUTCA
nAaTuTb JONONHUTENbHLIMU YCUAUAMK BO BpeMs pa3paboTku. B mpocTbix cnyyasnx
B meToze Build goctatouHo reHepupoBsatb ucknoyeHue InvalidOperationException
C MOHATHbIM coobuieHnem 06 ownbKe, a CTPOrO TUNMU3UPOBAHHbIA BapuaHT ocTa-
BUTb Ha TOT CNly4al, KOrAa BaXHOCTb KOPPEKTHOTO MCNONb30BaAHNA OYeHb BbICOKA.
Eue ogHa npobnema 3T0ro NoAXo4a 3aKNto4aeTcs B BbIAeNEHUN HOBOTO IK3eMN -
pa cTpouTens AN KaXaoro HoBoro 3tana. /136aBuTbcsa OT Hee MOXHO 3aMeHO Knac-
COB Ha CTPYKTYPbI.
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Co3jaHue Hem3meHsAeMbIX 00beKToB

IMarrepu «CTpouTeTh» YETKO OTIESIET TIPOTIECC CO3AHMST TIPOIYKTA OT €T0 moTpebire-
HEsE. ITO 0COGEHHO TTOJIE3HO, €CITH TIPOAYKT (PU3UYECKU WJIH JIOTHUYECKH SIBJISIETCS He-
usmensieMbiM (immutable).

KoncTpyrpoBaHue HEU3MEHSAEMbIX 0ObEKTOB SIBJISETCS JOPOTOCTOSIIMM, TIOCKOJIbKY
Kaxk/as komana (onepanus, u3MeHsIoNasd COCTOsIHIE) CO3/IaeT HOBBIM 9K3eMILIAP.
B NET cTpoku sSBASIOTCS Hem3MeHsseMbIMH, T09ToMy B coctaB NET Framework 6bu1
nobasiieH Kiace StringBuilder, npeaHasHadeHHBIN 1 Gosee a(hHEKTUBHOIO Co-
3JIAaHUST CTPOK.

[Tartepn «CTpouTesnb» 4acTo UCIOIb3YeTC B KOMIIEKTE C IPYTUMU HEM3MEHSeMbIMU
CTPYKTYPaMU JIAHHBIX, HATPUMED HeU3MeHsieMbIMU KoJuteKIusiMu'. JlobaBiierre HOBO-
TO 9JIEMEHTA B HEU3MEHSIEMYIO KOJUIEKIIMIO MTO3BOJISIET TaPAHTHPOBAHHO BBIZEJSTH MMa-
MSTh U CO3[aBaTh HOBYIO KoJuIekiuio. B nmpumepe B suctunre 11.10 6yayT cosmanbl
JIECATD DK3EMILIAPOB KOJLIEeKINY ImmutableList<int>.

JInctunr 11.10. NMpumep paboTbl C HEM3MEHAEMOW KONEKLMET

var 1ist = ImmutablelList<int>.Empty;
foreach (var element in Enumerable.Range(1l, 10))
{

// 00vekT 1list nepecospaetcd 10 pas!

1ist = Tist.Add(element);

}

36eskath JOMOJHUTENbHBIX ATOKAIMI [TAMSITH [IOMOTAET TO, YTO KaxK/1asd HeU3MEeHsI-
eMast KOJUIEKITUS COAEPKUT BHYTPEHHUH CTPOUTEIb, C TOMOIIBIO KOTOPOTO CO3/IaHUE
Kostekimn Oyzer 6osiee acdexrusabiM (sucTrar 11.11).
Jluctnar 11.11. icnonb3oBaHue CTPOUTENs ANs CO3A4aHUs HEU3MEHSAEMOMN KONNEKLMH
ImmutablelList<int>.Builder builder =

Immutablelist<int>.Empty.ToBuilder();

foreach (var element in Enumerable.Range(1l, 10))

{

! Heusmensiembie kosuieknnu Bxoasat B cocras NET Framework, Ho pacnipocTpaHsioTes OT-

JleIbHBIM TIaKeToM. [[JIs1 UX MCTIOIb30BaHusI € TIOMOII[BIO MAKETHOTO MeHeKepa nuget HyKHO
nobasuth naker System.Collections.Immutable for NET 4.0.
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builder.Add(element);

Immutablelist<int> 1ist = builder.ToImmutable();

YactuyHaa uameHAemocCTb

Hensmensiemble KOJITEKITMM TTOKA3bIBAIOT XOPOIIN TPUMeP YaCTUYHOH HeN3MeHSIeMOCTH.
C TOYKHM 3peHUst BHEITHUX KJIHEHTOB 00BEKTHI Kacca Immutablelist<T> SBIAOTCS
HeusMmensieMbiMu. Ho ecTb 01HO MCKIIOUeHMEe — BJIOKEHHBIH Kjaacc Immutable-
List<T>.Builder, KOTOPbIH MOXET HOJYYUTH HEIIOCPEJCTBEHHBIN JJOCTYII K 3aKPBITHIM
MOJIAM Kjaacca ImmutableList<T>.

B HEKOTOPBIX CTyYasx MOKHO TOMTH ellie AAbIIe U yOpaTh U3 MPOIyKTa BCE KOMAH/IBI,
OCTaBUB JIHIIIb HAOOP CBOUCTB TOJBKO JJist uTeHust. V1 TIPeIoCTaBUTD €INHCTBEHHBII HH-
Tepdeiic cosmanmst 06bEKTOB Yepe3 cTpouTtesb. Ecim Obl st co3maBar kiacc MailMessage
€aMOCTOSATEIBHO, TO MOT ObI IIPUIATH K TaKOMY pemreruio (Juctur 11.12).

JInctuir 11.12. HensmeHaemsiii knacc MailMessage

public class MailMessage

{

private string to;
private string from;
private string subject;
private string body;

private MailMessage()

{}

public static MailMessageBuilder With()
{

return new MailMessageBuilder(new MailMessage()):

public string To { get { return to; } }
public string From { get { return from; } }
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public string Subject { get { return _subject; } }
public string Body { get { return _body; } }

public class MailMessageBuilder {...}

}

Kracc MailMessage SIBISETCS TIOJHOCTHIO HEM3MEHSIEMBIM C IMHCTBEHHBIM (habpird-
HBIM METOJIOM W1 th, KOTOPBII BO3BpaIaeT cTponTtesib. MailMessageBuilder aBis-
€TCs BJIOKEHHBIM KJIacCOM B MailMessage, a 3HAUUT, UMEET JOCTYII K €r0 3aKPbIThIM
ynenam (suctuar 11.13).

JuctuHr 11.13. Peannsauuns BNOXKEHHOIo cTpouTens

// 00bABNEeH BHYTpU Knacca MailMessage
public class MailMessageBuilder

{

private readonly MailMessage mailMessage;

internal MailMessageBuilder(MailMessage mailMessage)

{
_mailMessage = mailMessage;
}
public MailMessageBuilder To(string to)
{
_mailMessage. to = to;
return this;
}
public MailMessageBuilder From(string from)
{
_mailMessage. from = from;
return this;
}

public MailMessageBuilder Subject(string subject)
{
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_mailMessage. subject = subject;
return this;

public MailMessageBuilder Body(string body)
{

_mailMessage. body = body:;

return this;

public MailMessage Build()
{

return _mailMessage;

}

KrauenTsl knacca MailMessage BbIHYK/IEHbBI HCIIOJIb30BATh CTPOUTENb JIJIs 3aaHUST
obbekTa MailMessage, KOTOPBIU [10C/IE CO3aHUs ABJISETCS Hen3MeHssieMbIM (JIn-
crunr 11.14).

JINcTuHr 11.14. lMpumep MCNOb30BaHMA HEU3MEHAEMOTrO TUMaA CO CTPOUTENIEM

var mailMessage =
MailMessage . With()
.From("st@unknown.com")
.To("support@microsof.com")
.Subject("Msdn is down!")
.Body("Please fix!")
Build();

Console.WriteLine(mailMessage.To);

lpumeHuUMOCTb

[Tatrepn «Crpoutesb» M1€abHO MOIXOMUT JIJIsl CUTYAIIHiA, KOT/IA TIPOIIECC CO3/[AaHUS SIB-
JISIETCST CJIOKHBIM U COCTOUT U3 HECKOJIbKUX 9TAIIOB, TPU TOM OJIHUM KJINEHTAaM HYKHO
YCTaHABJIMBATH OJIHU TApaMeTPhI CO3IaBaeMOro 00beKTa, a ApyruM — apyrue. CTpoutensb
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MOJKET YCTaHaBJIMBATb Pa3yMHbI€ 3HAYEHN A 110 YMOJIYaHUIO, TTIO3BOJIAA KJINEHTaM COCpe-
JAOTOYUTHCA JIMIIb Ha Ba)KHBIX JIA HUX ITapaMeTpax.

CTpOI/ITe]Ib 0OBIYHO O6]IaIIa€T TEKy4YnuM HHTep(befICOM, 4TO /I€JIa€T €ro uCIioJIb30BaHne
6oJ1ee unTabebHbIM 1 JIEKJIapaTUBHBIM.

$1 obparui BHUMaHUe Ha TO, 4TO B HOCJE/[HEE BPEMST IOBOJILHO YACTO MOJIb3YIOCh ATHM
MATTEPHOM I[P CO3/IAHNU TECTOBBIX JAHHBIX, CO3/IJAHUN U KOH(MDUTYPHUPOBAHUU KJIACCOB
9KCIOPTA AAHHBIX (MCTOUHUK, THTI TOTyJaTess, TO, KaK1e TaHHbIe HY>KHO 9KCITOPTHPO-
BaTh), GOPMUPOBAHUU €100 TUIIU3UPOBAHHBIX 00BEKTOB, TakuxX Kak JSON win Xml,
¢ OMOIIBI0 cTporo TunusupoBanuoro Fluent APT u . 1.

Crpoutesb UjeasbHO COYETAETCS ¢ HEM3MEHSIEMBbIMU Kiraccamu. HensMeHsseMoCTh
VIIPOTITAeT TIOHMMAHIE KO ¥ TIPEKPACHO TOIXONT /IS NCTIOTH30BAHTIST B MHOTOTIOTOYHOT
cpene. Hammaue crpouteneil mo3Bosisier 060HTH OrpaHUYeHNsT HEU3MEHSAEMOCTH 1 pe-
HIUTH IPo6IeMbl 2DGEKTUBHOCTH, KOTOPbIe 00513aTeIbHO BOSHUKHYT IIPpU paboTe ¢ Ta-
KUMU THITAMUL.

Mpumepsbl B .NET Framework

IMarrepr «Crpoutesib» 10BOMBHO YacTo ucnoab3yercs B NET Framework.
U StringBuilder,UriBuilder, DbCommandBuilder uDbConnectionStrin
gBuilder us ADO.NET.

d CTpOI/ITe]II/I Hen3MeHsIeMbIX KOJIeKIINI ImmutablelList<T>.Builder, Immuta
bleDictionary<TKey, TValue>.Builder ur. 1.

Q Twuner uz Reflection.Emit: ModuleBuilder, TypeBuilder, EnumBuilder,
MethodBuilder uT. 1.

U B WCF ucnosnb3yercs 10BOJIbHO MHOTO BHYTPEHHUX cTpouTesieil: ChannelBuilder,
DispatcherBuilder, EndpointAddressBuilder uT. 1.

O B autofac, noBosbHO nomyisipaom loC-koHTelHepE, TaTTepH « CTPOUTEh> TPUMEHSI-
€TCsl JIUIST Pas3/ie/IeHUsT ATAII0OB KOHMDUTYPUPOBAHUS U UCIIOJIb30BAHNSI KOHTEHHEPOB.

Ucnonb3oBaHMe NOpPOXKAAIOLMX NATTEPHOB B OHUT-TECcTax

[JaHHaa Bpe3Ka noApasymeBaeT, UTo y ymTaTens ecTb NpeAcTaBieHre O TOM, YTo
TaKoe IHUT-TECTbI U AN YEFO OHW HYXHbI. EC/v Bbl He BNOJHEe yBepeHbl B CBOMX 3HAHW-
AX, TO CTOUT 06PATUTBLCA K APYTMM UCTOYHUKAM. XOPOLLEl CTAapTOBOMN TOUKON MOXKET
6bITb cTaTbA «O6 aBTOMAaTN3MPOBaHHOM TecTpoBaHumy» (bit.ly/OnAutomatedTesting).
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CMbICN IOHUT-TECTOB 3aKJTIOYAETCA B MPOBEPKE KOJa Ha COOTBETCTBME HEKOTOPbLIM
TpeboBaHUsM. [pyrMy CJIOBaMu, TECTbI MOKa3bIBalOT, PAabOTAET NN NPUIOKEHUE TaK,
KaK 3agymaHo. Kpome Toro, TeCTbl UrpatoT BaXKHY KOMMYHUKATUBHYIO POJib: OHU Bbl-
CTynatoT B posiv cneuuduKkaLv 1 onvcbiBaloT OXKngaemoe nosegeHve cuctemol. Ho gna
TOrO, YTOObI TECTbI CMPABAANMNCH C 3TON QYHKLMEN, NX YMTabeNbHOCTb AOMKHa OblTh
[OCTaTOYHO BbICOKOW.

K coxaneHuto, Ha NpakTnKe TeCTbl JaNeKo He BCerga CnpaBAAloTCA C 3TOW 3afayen.
[lnsi TOro 4to6bl TECTHI YNTANINC KaK KHTA, OHW AOKHbI ObIThb 1EKNAPATUBHbBIMY, C MUHV-
MaJIbHbIM KONIMYECTBOM JIMLLHYIX AeTasei. JIlo60i TECT COCTOUT 13 TPEX OCHOBHBIX STaroB:
CO3[jaHNA KOHTEKCTa NCMOJIHEHNSA, BbIMOIHEHWA ONepaLy 1 NPOBEPKU pe3ynbTaTta (nat-
TepH AAA — Arrange, Act, Assert). Kaxkabli U3 3TVIX 3TaroB MOXET OblITb JOCTaTOYHO C/IOX-
HbIM, @ 3HAUWT, HAUBHBIN NMOAXOL K HaMMCAHUIO TECTOB MOXET NPUBECTN K OOUIINIO TECTO-
BOrO KOZa, KOTOPbIN CIIOXKHO YnTaTb, MOHMMAaTb 1 UCNPaBAATb B CJlyyae NMosIOMOK.

PaccmoTprM HECKOMBKO MPOCTbIX TECTOB, HEOOXOAUMBIX L5l MPOBEPKY DYHKLMO-
HanbHOCTU Knacca LogEntryReader, kOoTopbili OTBeUYaeT 3a UTeHue u pa3bop 3anucem
nor-¢annos.

HauBHbIM NoAXxoA K HANUCAaHUIO FOHUT-TECTOB

Knacc LogEntryReader NPMHUMAET B apryMeHTax KOHCTPYKTOpa NOTOK BBOAa/
BbIBOJA, a TaKkXe cTpaTeruio pasbopa 3anucein nor-darna. 3atem oH cosflaet 06beKT
StreamReader 1 jlenernpyet OCHOBHYI paboTy 06bekTy ILogEntryParser (nu-
cTuHr 11.5).

Jlnctunr 11.5. Knacc LogEntryReader
public interface ILogEntryParser

{
bool TryParse(string s, out LogEntry TogEntry):

public class SimplelLogEntryParser : ILogEntryParser

{

// Tpoctaq peannsauna pasbopa 3anucei nor-daiina
public bool TryParse(string s, out LogEntry TogEntry)

{
//

public class LogEntryReader

{
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private readonly Stream _stream;
private readonly ILogEntryParser TogEntryParser;

public LogEntryReader(Stream stream, ILogEntryParser TogEntryParser)
{

_Stream = stream;
_logkntryParser = TogEntryParser;

}
public IEnumerable<LogEntry> Read()
{
using (var sr = new StreamReader(_stream))
{
string Tine;
while ((Tine = sr.ReadLine()) '= null)
{
LogEntry TogEntry;:
1T (_logEntryParser.TryParse(line, out logEntry))
{
yield return TogEntry;
}
}
}
}

Knacc LogEntryReader AOBOSIbHO NIErKO NOKPbITb TECTaMW, MOCKOSbKY ero oT-
BETCTBEHHOCTb YETKO BblparkeHa, a 3aBMCMMOCTM AOCTAaTOUYHO NpocThie. B Tecte gocta-
TOUYHO cOo3[aTb 06bEKT MemoryStream, 3aN0JIHUTb €ro HY>XHbIMU AaHHbIMK, CO3aTb
06BEKT TECTUPYEMOTO K/acca, a 3aTemM NPOBepUTb pesynbTaT. PeweHune «B 1o6» 6yaet
BbIMMAAETb TakK, Kak NOKa3aHo B NUCTUHre 11.6.

JIuctuHr 11.6. NMpoBepKa YTeHMA OAHOM 3aNUCK
[Test]

public void Test Stream With One Entry()
{
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// Arrange

var memoryStream = new MemoryStream();

StreamWriter sw = new StreamWriter(memoryStream);
sw.WriteLine("[2014/11/01][Info] This is message!");
sw.Flush();

memoryStream.Position = 0;

[LogEntryParser TogkntryParser = new SimplelLogkEntryParser();
var reader = new LogEntryReader(memoryStream, TogEntryParser);

// Act
var entries = reader.Read().TolList();

// Assert
Assert.That(entries.Count, Is.EqualTo(1));
LogEntry entry = entries.Single();
Assert.That(entry.EntryDateTime,

Is.EqualTo(new DateTime(2014, 11, 01)));
Assert.That(entry.Severity, Is.EqualTo(Severity.Info));
Assert.That(entry.Message, Is.EqualTo("This is message!")):

[lna npocToro Knacca ¢ AByMs 3aBUCMMOCTAMU 1 MPOCTbIM NOBEAEHVEM KOIMYECTBO
BCMOMOraTeNbHOrO Kofa KaXeTcs BeCbMa 3HauuTenbHbIM. B peanbHom mMupe Kop Oypet
eLle 6onee CIIOXKHbIM, @ 3HAUUT, U YNTabenbHOCTb TeCTOB ByfeT OUeHb HU3KOWN. YMHOXbTE
HEHY>KHOE UMCII0 CTPOK Ha KOMYECTBO TECTOB, Y Bbl NMPUAETE K HEYTeLLMTENIbHbIM BbIBOAAM.
Tenepb HECNOXKHO JOrafaTbCaA, MoYeMy MHOTME Pa3paboTumKmM Tak He NOAT IOHUT-TECTbI:
nopo6HbIV Ko efiBa N peluaeT 6onblue Npobnem, Yyem NPYBHOCKT HOBBbIX.

BonbWNHCTBO TeCTOBbIX GDPENMBOPKOB MPEAOCTABAAIOT BO3MOXHOCTb BbIMOAHUTb
KoZ MHULUManun3aumm nepes BbI30BOM KaXKAoro TeCToBoro metoga. na Xunit aty ponb
BbIMOJTHAET KOHCTPYKTOP Kacca, a ana NUnit — meTof, noMeyeHHbIN aTprnbyTom SetUp
(nucTuHr 11.7).

Jluctudr 11.7. Npumep ncnonb3oBaHus atpubyta SetUp
private LogEntryReader classUnderTest;

[SetUp]
public void SetUp()

{
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var memoryStream = new MemoryStream():

StreamWriter sw = new StreamWriter(memoryStream):
sw.WriteLine("[2014/11/01]1[Info] This is message!"):
sw.Flush();

memoryStream.Position = 0;

ILogEntryParser TogkntryParser = new SimplelLogEntryParser();
_classUnderTest = new LogEntryReader(memoryStream, logEntryParser);

}

[Test]

public void Test Stream With One Entry()

{
// Act
var entries = classUnderTest.Read().TolList();
/] Assert
Assert.That(entries.Count, Is.EqualTo(1));
LogEntry entry = entries.Single():
Assert.That(entry.EntryDateTime,

Is.EqualTo(new DateTime(2014, 11, 01)));
Assert.That(entry.Severity, Is.EqualTo(Severity.Info));
Assert.That(entry.Message, Is.EqualTo("This is message!")):

}

OTOT NOAXOA OOBOJIbHO aKTUBHO MPUMEHAETCA Ha MPaKTMKE, HO Y HEro ecTb pag
CyLLeCTBEHHbIX HelocTaTKOB. O6bIYHO 3Tanbl MHULManu3aumm (Arrange), UCNoNHeHNA
(Act) n npoBepku (Assert) cBsizaHbl Mexay coboi. Ha nepBom 3Tane TecTypyemblii
Knacc nepeBoamnTCA B oNpeaesieHHoe COCTOAHME, Ha BTOPOM BbI3bIBAETCS HEKOTOPbIN
METO/, @ Ha TPETbEM NPOBEPAIOTCA Pe3ynbTaTbl, 3aBUCALLME OT HaUYaNbHOIO COCTOAHNUA
obbeKrTa.

Ucnonb3oBaHue abpuuHOro meroaa

|/]HVILI,I/IaJ1VI3aL[VIﬂ TeCTMpPyemoro Knacca B metoae SetUp 4acTo AaeT JINLLIHIOW CBA-
3aHHOCTb (coupling) mMexay meTtogom nHnumanmsaynm n CaMmmmm teCtamim, YTo NnpruBoanNT
KTOCTOAHHOMY «NepeKSTIIoYEHNIO KOHTEKCTa» NPpU YTEHNK KOAa. KTOMy Ke Mbl He MOXKeM
KOHTPOJINPOBATb 13 TeCTa Npouecc co3aaHnA TecCtTmpyemoro 0OBbEKTA U HE MOXEM 3adaTb
HY>XHbl€ aprymeHTbl KOHCTPYKTOpPa.
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Kor,qa CO3[jaHne TeCTUPYEMOTO KnacCa MOXET OTINYaTbCA OT TeCTa K TeCTy, cnefyet
BblAENNTb NOTNKY CO34aHNA TECTUPYEMOIO KnacCa B OT,qu'IbeII7I ¢36pVIL|HbII7I meTton
(nncTuHr 11.8).

Jlnctunr 11.8. Vcnonb3oBaHue habpmyHoro metosa B TecTax
public static LogEntryReader CreatelogEntryReader(string content)
{
var memoryStream = new MemoryStream();
StreamWriter sw = new StreamWriter(memoryStream);
sw.WriteLine(content);
sw.Flush();
memoryStream.Position = 0;

ILogEntryParser TogkntryParser = new SimplelLogkEntryParser();
return new LogEntryReader(memoryStream, TogEntryParser);

[Test]
public void Test Stream With One Entry()
{
// Arrange
var classUnderTest = CreatelLogEntryReader(
"[2014/11/01][Info] This is message!");
// Act
var entries = classUnderTest.Read().ToList();

// Assert
Assert.That(entries.Count, Is.EqualTo(1));
LogEntry entry = entries.Single():
Assert.That(entry.EntryDateTime,

Is.EqualTo(new DateTime(2014, 11, 01)));
Assert.That(entry.Severity, Is.EqualTo(Severity.Info));
Assert.That(entry .Message, Is.EqualTo("This is message!")):
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PasHuua KaxeTca HebOMbLLON, HO Tenepb BCS HY»KHasA MHbOpMaLna AnsS aHanm3a
NIOTVIKM TeCTa HaxoguTca B ogHOM mecTe. Tenepb meTof CreatelLogEntryReader
MOeT MCMNOoJb30BaTbCA B Pa3HbIX TeCTax N flaXke pa3HbIX Knaccax, a ero nprumeHeHve
penaeT Tect 6onee yntabenbHbIM. [JaHHbIN GabpUUHBIV METOA TaK>Ke BbICTYMAET B POJIM
dacaga, uto ynpoulaeT agantauuio N3MEHEHUN TECTUPYEMOTO KoAa.

MeTtopbl SetUp BCe ellye OCTalTCs OUYeHb MOSIE3HbIM UHCTPYMEHTOM 60pbObI CO
CJNNIOXXHOCTbIO, HO OHU AOJTKHbI UCMOJIb30BaTbCA ANA UHULMANV3aLMN KOHTEKCTa, oau-
HaKOBOTO /151 BCEX TECTOB. B 06LLem ciyyae CioXKHble METOABI UHULIMANN3ALIV TECTOB
roBOpAT 0 NpobiiemMax An3ariHa 1 CYLECTBEHHO YCIOXKHSIOT COMPOBOXKAAEMOCTb Te-
CTOBOrO Kofa.

NMPUMEYAHUE

OAHUM 13 rMaBHbIX HEJOCTATKOB TECTOB ABAETCA UX XPYNKOCTb. I3MeHeHus B no-
BEIEHWUM UNU UHTephelce TECTUPYEMOTO Kiacca A0MKHbI MPUBOAUTL K MONOMKaM
1 U3MEHEHUAM TeCTOB. ITO HOPManbHO 1 OXKAaemo. Ho rmasHoe, YTo6bl 3MeHe-
HUSA Kacanucb NULLb TECTOB, NPOBEPSAIOLLMX U3MEHEHHYI0 (DYHKLMOHANbHOCTL. Ecau
KOHCTPYKTOP Knacca mucnonb3yetcs B 300 TecTax Hanpamyto, To gobasneHne of-
HOro aprymeHTa notpebyet nsmeHeHuns 300 CTPOK Koza. ITO HE CIULIKOM CNOM¥HOE
“3MeHeHMe, HO 3TO NINLLIHIE [1eiCTBUSA, KOTOPbIe OTBAEKAIOT OT PelleHns 0CHOBHOW
3a/la4u — BHECEeHUs U3MeHeHWii. BoigeneHne dacaaHbix habpuyHbIX METOAOB Mo-
BbILIAET YMTabeNbHOCTL U ynpoliaeT peaKTOPUHT, MOCKO/bKY U3MEHATb NPUAETCS
NNLIbL Napy METOZI0B, a He Mapy COTeH TECTOB.

MaTtTepH Test Fixture

M®abpuyHble MeTObl MO3BONIAOT CNPATATb AETANIN CO34aHNA TECTUPYEMBIX KNACCOB,
HO B HEKOTOPbIX C/y4yaAaX TeCTbl JOJKHbI CUSIbHEE KOHTPONMPOBATb 3TOT npouecc.
[Jae B HaweMm cnyyae AnsA oTAeNbHbIX TECTOB MOXET NoTpeboBaTbCA fpyras peanu-
3aumA ILogEntryParser WIN e MOXeT BO3HUKHYTb HEOOXOAMMOCTb NepeaaTb
onpepeneHHble aprymeHTbl KOHCTPYKTOpPa TeCTUPYEMOrO Kacca, BaXHble NnLWb AnA
HeKoTopbIX TecToB. Torga BMecTo $pabpuyHOro Metoga ciefyeT UCMosib30BaTb NaTTeEPH
«CTpouTenb».

Y1o0bbl cienatb TeCTbl MaKCUManbHO NPOCTbIMU, TIOTMYHO OTAENNTb BCE aCMeKTbl MO
CO3[aHUNI0 TECTMPYEMOTO Kiacca OT cammux TecToB. OObIYHO TaKoW KIAcC Ha3blBaeTCA
Fixture n AnAa paccmaTpuBaemMoro ciyyasa oH OyaeT BbirnAAeTb Tak, Kak MoKa3aHo
B nucTtuHre 11.9.

JInctuur 11.9. NMpumep knacca LogEntryReaderFixture

// TlpayeT BCe BOMPOCH MHWUMANM3aumn Knacca LogEntryReader
internal class LogEntryReaderFixture

{

private ILogEntryParser parser = new SimpleLogEntryParser();
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private readonly Lazy<LogEntryReader> TazyCut;
private string streamContent;

public LogEntryReaderFixture()
{
_lazyCut = new Lazy<LogEntryReader>(
() => LogEntryReaderTestFactory.Create
(_streamContent, _parser)):

public LogEntryReaderFixture WithParser(ILogEntryParser parser)
{

_parser = parser;
return this;

public LogEntryReaderFixture WithStreamContent(string streamContent)
{

_streamContent = streamContent;
return this;

}
public LogEntryReader LogEntryReader
{
get { return lazyCut.Value; }
}

Tenepb, Koraga BCA NoArotoBuTesibHaA pa60Ta 3aBepLueHa, TeCTbl MOTYT 3aHUMAaTbCA
NCKIIOYNTENBHO CBOEN pa60T0|7|: npoBEpPATb, YTO d)yHKLlI/IOHaﬂbHOCTb TecTmpyemoro
KoZa COOTBETCTBYET OXMAAHUAM (MncTuHr 11.10).

JIuctuHr 11.10. Mpumep ncnonb3lobaHus LogEntryReaderFixture
[Test]
public void Test Stream With One Entry()

{
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// Arrange

var classUnderTest = new LogEntryReaderFixture()
WithParser(new SimplelLogEntryParser())
WithStreamContent ("[2014/11/01][Info] This is message!")
.LogEntryReader:

/] Act
var entries = classUnderTest.Read().ToList();

/] Assert
Assert.That(entries.Count, Is.EqualTo(1));

BblgeneHve LogEntryReaderFixture NO3BONAET CIefOBaTb MPUHLMMNY eAnH-
CTBEHHOW 06a3aHHOCTW. Takol noaxod onpaeAaH, Korga npouecc MHUUManvsaumm
CroXeH 1 pabpruHble MeTofbl yKe He 0becneyrBatoT HY>KHOW FTMOKOCTU.

NMPUMEYAHUE

% Ecnwv Bbl ycTanu ot co3aaHus knaccos Fixture Bpy4Hyto, BO3MOXKHO, NPULLIO Bpems
nocmoTpeTb Ha Gubnuoteky AutoFixture, kotopas No3BoseT aBTOMaTU3MPOBaTb 3TOT
npouecc. AutoFixture reHepupyeT caMoCTOATENBHO apryMeHTbl METOZIOB, a TaKKe No-
3BONSAET CO3/1aBaTb 0OBEKTbI TECTUPYEMbIX KNAccoB bonee 3neraHTHbIM o6pasom. Cy-
LLlecTBYET UHTEerpaLms AutoFixture ¢ 601bLWINHCTBOM COBPeMeHHbIX |0C-hpeiiMBOpKOB,
Takux Kak Unity, StructureMap 1 ap., YTo NO3BONAET €M HAXOAWTb HYXHble 3aBUCUMO-
CTW cO3/1aBaeMblx 06beKTOB camocTosTenbHo. O6 3Tol 6UbBMOTEKE MOXHO MoYMTaTb
Ha ee odumumManbHoni cTpaHuue Ha github: github.com/AutoFixture.

MapamMmeTpu3oBaHHbIE KOHUT-TECTbI

Bo MHOMMX Crlyyanx TeCTUpyeMbIii Knacc ob6nafaeTt 4OCTaTOYHO NPOCTbIM NOBeAeHN-
€M, KOTOPOE BbIPAXaeTca B MOMYUYEHUN pe3ynbTaTa B 3aBUCUMOCTY OT apryMeHTOB.
Hanpumep, pa3bop otgenbHON CTPOKM Sior-daiina — 3T0 NpocTasn onepawms, KoTopas
3aKJII0YAETCA B aHaNM3e COAEPKMMOro CTPOKU 1 Co3aaHumn obbekTa LogEntry. Mo-
KpbITUE BCEX TPAHMUHbIX YCJTOBMIA 3TOFO NMPOLECca C MOMOLLbIO 06bIUHbIX TECTOB GyAeT
Heyno6HO, MOCKONbKY NpUBEAET K 06Unnio Ay6nupyioLeroca Koaa.

MapameTpri30BaHHbIE IOHUT-TECTbI MOMOFAIOT CBECTN AY6NMpPYEMbI KO K MUHUMY-
My 1 NMO3BONAIOT [O6ABNATL HOBbIN TECTOBbIV CLIEHaPUIA MyTeM 4o6aBeH st OAHON-ABYX
CTPOK Kofa.

PasHble TecToBble GPENMBOPKIM MOAAEPKUBAIOT Pa3Hble BUAbI MapaMeTpri30BaHHbIX
TECTOB, HO A1 Bbl XOTeN 34eCb OCTAHOBUTLCS Ha MPUMEPE, KOTOPbIA UCMONb3YyeT NaTTePH
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«CtpouTenb». NUnit copepxuT aTpnbyT TestCaseSource, B KOTOPOM YKa3blBaeTCs
$abpWYHBIA MeTO/1, BO3BPALLAOLLNIA ONMMCaHWE TeCTa: HAbOP BXOAHbIX AaHHbIX 1 OXKAa-
emblln pe3ynbrat (MnctuHr 11.11).

JIUCTUHT 11.11. NpUMep NapameTpu3oBaHHOro TecTa
[TestCaseSource("SimpleLogEntrySource")]
public Logkntry Test SimplelLogkntry Parse(string logkntry)

{
// Arrange

var parser = new SimplelLogEntryParser();

// Act
LogEntry result = parser.Parse(logEntry);

/] Assert
return result;

Cam TecT oyeHb ﬂpOCTOI;I, N BCA OCHOBHaA pa60Ta coaepxnTca B metoae Simple—
LogEntrySource (nuctmnHr 11.12).
JInctuHr 11.12. Vicnonb3oBaHue cTpouTena gna onmcaHuA TeCToBbIX cLeHapueB
// BcnomoraTtenbHblii (abpuyHbii METOA
private static TestCaseData Entry(string entry)

{

return new TestCaseData(entry);

private static IEnumerable<TestCaseData> SimplelLogEntrySource()
{
yield return
Entry("[2014/01/12] [DEBUG] message")
.Returns(new SimpleLogEntry(DateTime.Parse("2014-01-12"),
Severity.Debug, "message"));

yield return
Entry("[2015/01/12] [Info] another message")
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.Returns(new SimpleLogEntry(DateTime.Parse("2015/01/12"),
Severity.Info. "another message")):

yield return
Entry("corrupted message")
.Throws (typeof (InvalidOperationException));

NUnit npegocTaBnset knacc TestCaseData, KoTopbIi ABAAETCA CTpoUTeNnem, 1 no-
3BOJNIAET OMMcaTb BXOAHbIE laHHble MeToa (NepefatoTca Yyepes KOHCTPYKTOP 0ObeKTa
TestCaseData), oxkmaaembi pe3ynbTaT (C nomoLblo meTtofa Returns) nnm reHepupyemoe
ncknoyeHne (c nomowbto metoga Throws). ObpatuTe BHUMaHUE Ha MCNOJSIb30OBaHME
npoctoro dabpmuHoro metofa Entry, KoTopblii Aenaet pelieHrie 6onee CTPOro TMNU3N-
pOBaHHbIM 1 60nee YNTabenbHbIM.

MapameTpur3oBaHHble TECTbI MO3BOAAIOT OOABNATH HOBbIN CLIEHAPUI TECTUPOBaHNA
nyTtem obaBfeHnA HECKONbKIMX CTPOK KOAQ, a Tak»Ke NPUBOAAT K yNyyLIEeHWIO An3aliHa
TecTmpyemoro kofa. Bo3aMoXXHOCTb MCNONb30BaHMA MapaMeTPU30BaHHbIX IOHUT-TECTOB
roBOPUT O YETKMX 06A3aHHOCTAX Kflacca U 06 OTCYTCTBUM y TECTUPYEMbIX onepaLuii
CNOXKHbIX MOB6OYHbIX 3$PEKTOB.

NMPUMEYAHUE

Bonee nogpo6HO 0 NapamMeTpnU30BaHHbIX HUT-TECTAX MOXHO NPOYNTATb B MOEN
cTatbe «llapaMeTpr30BaHHble HUT-TECTbI» MO CcbinKe http://bit.ly/Parametrized-
UnitTests.
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Yactb lll. CTpyKTypHblE natTepHbl

JIto6ast TpaMOTHO CITPOEKTUPOBAHHAS TPOTPAMMHAST CHCTEMA SIBJISIETCS HEPAPXIMIECKOT.
B kopHe mprioskeHust, HaprMep B MeTo/Ie Ma i n, cozaercst Habop BHICOKOYPOBHEBBIX
KOMTIOHEHTOB, KasK/IBIH 13 KOTOPBIX OMUPAETCST Ha KOMIIOHEHTBI 0J1ee HU3KOTO YPOBHS.
ITH KOMITOHEHTHI, B CBOIO 0YEPE/Ih, TAKIKE MOTYT OBITh PasbuThl Ha GoJiee POCTHIE CO-

CTaBJIAIOIINE.

CyectByet HaGOP TUITOBBIX PEIIEHUH, KOTOPbIE TOMOTAIOT GOPOTHCS CO CAOKHOCTHIO,
€03/1aBaTh U Pa3BUBATh COBPEMEHHBIE CUCTEMBbI. Tak, HAIpUMep, 0BOJBHO YACTO BO3-
HUKaeT MOTPeGHOCTD B MOJMMOP(GHOM HUCIIOJIB30BAHUE KJIACCOB, KOTOPHIE BBITIOJIHSIIOT
CXOKYIO 33j1auy, HO He 00JIa/latoT einHbiM uHTepdeiicom. Takas cuTyainus BO3MOKHa,
KOT/Ia KJTACChI pa3pabaThIBAINCDH B PA3HOE BPEMSI, PA3HBIMU JIIOIbMH, 2 UHOT/IA U PA3HbI-
MU opranusarusMu. CBS3aTh TaKHe KJIACCH BMECTE MTO3BOJINT MaTTepH «Azanteps. On
JIaeT BO3MOKHOCTb TIOICTPOUTD PA3Hble PEAIN3AIUN K OTHOMY HHTeP(EiCy U UCIIO0JIb-
30BaTh UX MOJUMOPGHBIM 06pPa3oM JasKe TOT/A, KOT/a YacTh CYIIECTBYIOMIETO KOIa

HaXOAUTCA BHE Balllero KOHTPOJIA.

Ente oM pactipocTpaHeHHBIM CTPYKTYPHBIM MartepHoM siBisieTcst «@acagy». On
MPECTABISIET BBICOKOYPOBHEBBIN HHTEPdEC K CTOPOHHENH G1OIMOTeKe U MOLYJTIO,
YTO yTIPOTIAET KO/ KINEHTOB U JIeJlaeT MX MeHee 3aBUCHMBIMU OT CTOPOHHETO KOJia.
ITO MO3BOJISIET CYMECTBEHHO YIIPOCTHTH JIOTUKY TPUJIOKEHUS 1 /leJlaeT ee MeHee
3aBUCUMOIT OT ONMTMOOK U M3MeHeHu# croponnnx 6ubanorek. Macax ympornaer Mu-
TPaINio Ha HOBYIO BEPCUIO GUOIMOTEKHN, TOCKOJIBKY TTPHUIETCS He TPOBEPSITH BECh KOJT
NPUJIOKEHMSI, a JIUIIb 3aIyCTUTh TECThI (acaga u yOeAUTbCS B TOM, YTO TOBEAECHUE

OCTaJIOChb HEM3MEHHDBIM.

[Tarrepn «/lekopaTop» 1103BoJIsIeT HAHU3bIBATD IOIIOJIHUTEJIbHbIE ACIIEKThI IOBEeIeH 1T
OJIMH Ha JIPYTOii 6e3 CO3/IaHus YPE3MEPHOTO YKCIA TPOU3BOAHBIX KaaccoB. Jlekoparop
IIPEKPACHO CIIPABJISAETCS € 3a/1a4aMU K31 POBAHUSL, IOTUPOBAHUS UJIU C OTpaHUYeHueM
yucia BbI30BOB. [Py 5TOM 32 KayK/Iblil aCHIEKT MOBEAEHUs Oy/IeT OTBEYATh BbIIETCHHBI

KJIacC, 4TO YHPOCTHUT ITOHMMaHWe N pa3BUTUE CUCTEMDI.

MHOTHM TPUITOKEHUSIM TPUXOUTCS PABOTATh ¢ HEPAPXUUECKUMIE TaHHBIMU. [Ipu aTOM
YaCTO BOBHUKAET MOTPEGHOCTD CKPBITh HEPAPXUYECKY IO TPUPOLY MU YIPOCTHTD pabo-
Ty ¢ Helt TakuM 00pas3oM, 4TOOBI MTPUJIOKEHIE PAOOTAIO ¢ COCTABHBIMU 1 OMHOYHBIMHI
obbekTaMu yHUGDUIUPoBaHHBIM 06pasoM. [Tartepr «KOMIOHOBIIMK»> TIpeTHAZHAYCH

JJI pEmEeHnAa MMEHHO ATON 3a/la4M: OH IMTO3BOJIACT O6’beI[I/IHI/ITb IIPOCTBIE IJIEMEHTBI
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B COCTaBHbIE OOBEKTHI 1 J1a€T BO3BMOKHOCTD KJIMECHTaM pa6OTaTb C TaAKUMU CTPYKTYpaMun

eIMHOOGPA3HO.

CoBpeMeHHbIe CUCTEMBI HEBO3MOKHO MTPEACTABUTD O€3 YIAJIEHHOTO B3aUMO/IEHCTBHSL.
U B aroii obaactu narreps «IIpokcus» naBHO cran KiaaccudeckuM. HUKTO yike He MOKET
[IPEACTaBUTD cebe, UTO JIJIST B3AUMOJIENCTBUS C YIaJEHHBIM CEPBEPOM KOJI IIPUIIOKEHIIST
6yner coznasars TCP coennneHme, CepUan30BaTh apryMEHThl i aHAJIU3UPOBATH Pe-
sysbrathl!. Bee coBpemennbie 6ubanoreku, takue kak WCF nan NETRemoting,
HCIIOJIb3YIOT TPOKCHU-KJIACCHI, KOTOPBIE CTJIAKMBAIOT TPAHD MEK/Y BHYTPUIIPOIIECCHBIM

U MEKITPOTIECCHBIM B3aMMOICHICTBUEM.

! ITo He 3HAYUT, UTO MPUIOKEHUE HE MOKET UCIOJIBb30BATh CAMOIIUCHBIE TTPOTOKOJIBI CETEBOTO
B3anmozeiictus. Ho paxe ecim Bam He nozgomiess WCF u Bbl penmn paborats ¢ TCP-co-
eIMHEHUAME HATIPAMYIO, TO BCE PABHO JIOTUYHO CIIPSTAaTh HU3KOYPOBHEBBIE MOAPOOHOCTH
B CaMO/IEJIbHOM TIPOKCU-KJIACCE, & HEe «PA3MAa3bIBAThy 3Ty JIOTUKY 110 KOy TTPUJIOKEHUS.



[naBa 12

[laTtTepH «Agantep»
(Adapter)

Hasnauenue: npeoGpasyer uarepdeiic 0HOTO Kacca B uHTepdeiic Apyroro, KOTOPHI
OKUIAIOT KJIMEHTDHL. AZIanTep eaeT BO3MOKHON COBMECTHYIO PabOTY KITACCOB C HECO-
BMECTUMBIMU HHTePheiicaml.

MotuBauusa

J.IaJIeKO HE BCE€ CUCTEMbI 06na11a10T ITPpEKPaCHbIM ]IHSafIHOM. lIEDKe €CJIN MOLYJIb WNJIN TIPUJIO-
sKeHue ObLIN XOpoHo IMpoAyMaHbl U3HaYaJIbHO, BHECEHNE M3MeHEeHU I PasHbIMI paspa60T-
YMKaMH B T€YE€HNE AJIUTEIbHOTO BPEMEHN MOYKET IIPUBECTU K HETIPUATHBIM ITOCJICACTBUAM.
OZIHO N3 TaKNX HOC]ICZICTBI/II;,I — PpacCoryiaCOBaHHOCTb pe€ajin3alilui OAHOTUITHBIX 3a/1a4.

BepHemcst K HPUIOKEHUIO Uit UMIIopTa Jor-aiiios. Ha pannux sramnax pazpaboTku
MOJKeT OBITh HEOUEBUIHBIM, MOSIBUTCS U HEOOXOAUMOCTD B 0000IIIEHHOM peltieHnH, Oa-
30BBIX KJIaccax v rubkoct. Ecin m3HavaIbHO ObLIO TIPUHATO PEIIEHUE XPAHUTD IAHHBIE
B SqlServer, To BMeCTO HCIIOIb30BaHISI HEPAPXUE HACIEA0BAHUSE Pa3padOTUNKU CO3/IATN
pocToii kinace SgqlServerLogSaver. Co BpemeneM TpebOBaHMs WU IIOHUMAHUE 3a-
Jlauv MOTJI U3MEHUThCS, B PE3yJIbTaTe Yero KOMaH/a penmia 106aBuTh elie OjIHO Xpa-
Hutnie faHHbix, Hanpumep Elasticsearch. Hosbril kiace, ElasticsearchLogSaver,
MPOEKTUPOBAJI APYTOi pa3pabOTUMK, B PE3YJIbTaTe Yero oH cras obJiafaTh HHTepgeiicoMm,
OTJIMYHBIM OT uHTepdelica cBoero mpesiiectBennnka (puc. 12.1).
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SqlServerLogSaver ElasticsearchLogSaver
+Save(datetime, severity, message) +Save(SimpleLogEntry)
+SaveException(datetime, message, +SaveException(ExceptionLogEntry)
exception)

[Ba knacca
COBEpLUEHHO
aBTOHOMHb!!

Puc. 12.1. lnarpamma knaccoB SqlServerLogSaver u ElasticsearchLogSaver

Kiraccewr coxpaneHus TaHHBIX SBJASIOTCS HE3aBUCHMBIMU (UTO XOPOIIO), HO ATO HE TI0-
3BOJISIET UCIIOJIB30BATH UX TOJIUMOPGhHBIM 06pa3oM (4To 110X0). Petenne 3akova-
eTCsI B CO3JIAHUU €eIlle OHOTO abCTPAKTHOTO CJI0ST TyTeM Bblesennst nuTepdeiica
ILogSaver. Ho BMecTO TOTO, 4TOOBI M3MEHSITD CYTIECTBYIOTIIE KIACCH U PEATH30BbI-
BaTh B HUX HOBBII nHTepdelic, MOKHO CO3/IaTh IPOMEKYTOUHBIIT CJIOH afanTepoB, KO-
TOpbIe OY/IyT CBSA3BIBATH CTAPbI M HOBBIA MUPBI BoenHO (puc. 12.2).

<<Interface>>
ILogSaver
+Save(LogEntry)
A
SqlServerLogSaverAdapter ElasticsearchLogSaverAdapter
+Save(LogEntry) +Save(LogEntry)

¢ ¢

Knaccbel-agantepbl. He cogepxart
JIorvikuM, a b npeobpasyioT
aprymMeHTbl 1 genernpyioTt paboty
ajanTypyemMbiM Knaccam

SqlServerLogSaver ElasticsearchLogSaver
+Save(datetime, severity, message) +Save(SimpleLogEntry)
+SaveException(datetime, message, +SaveException(ExceptionLogEntry)
exception)

Puc. 12.2. icnonb3oBaHue afanTepoB AN1A COXPaHEHUA nor-¢)al7|n03

Peasmzanusi Kax/I0ro U3 ajantepos OyzeT J0BOJIbHO TpUBHAIbHOIL. HyskHo mpeobpa-
30BaTbh BXOJHble IlapaMeTpbl, BbI3BATb METOJ afallTUPYEMOro KJacca 1, BO3MOXKIO,
mpeobpa3oBaTh MOTYIEHHDIN pe3yabTaT (uctunr 12.1).
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Jlnctunr 12.1. Peanusaums SqlServerLogSaverAdapter

public class SqlServerLogSaverAdapter : ILogSaver

{
private readonlySqlServerLogSaver _sqlServerLogSaver =
new SqlServerLogSaver();
public void Save(LogEntrylogEntry)
{
var simplekntry = logEntry as SimpleLogEntry;
if (simpleEntry != null)
{

_sqlServerLogSaver.Save(simpleEntry.EntryDateTime,
simpleEntry.Severity.ToString(),
simpleEntry.Message);

return;

}
varexceptionkEntry = (ExceptionLogEntry) logEntry:
_sqlServerLogSaver.SaveException(
exceptionkntry.EntryDateTime, exceptionkntry.Message,
exceptionEntry.Exception);
}
}

ApanTep — 2T0 KJIeii, KOTOPbIH CBSA3BIBACT BOCAMHO /[BA MUPA ITyTEM TOJATOHKH TEKYIIIIX
KJIACCOB K TpebyeMoMy HHTepdeiicy.

Kraccnueckas juarpaMmma KJjaaccoB natrepHa «Ajanreps» npuBejiena Ha puc. 12.3.

Client Target Adaptee

+Request() +SpecificRequest()
A

void Request() { B
adaptee.SpecificRequest()
} +Request()

Adapter o

Puc. 12.3. Knaccnyeckas gnarpamma Knaccos natrepHa «Agantep»



asa 12. MatrepH «Apantep» (Adapter)

Yyuacruuku:

A Target (ILogSaver) — neneBoil uurepdeiic, K KOTOPOMY HY:KHO IIpeobpa3oBaTh
nHTepdelic CyecTBYONNX KIacCOB;

U Adaptee (SglServerLogSaver) — CyIIECTBYONIMI Kace, yeil maTepderiic Hyx-
HO 1IpeoOpasoBaTh;

O Adapter (SglServerLogSaverAdapter) — Kiacc-agairep, KOTOPbIii mpeobpa-
3yeT unrepdeiic aanTupyeMoro Kjaacca K 1eJieBoMY;

O client (kauenTsl ILogSaver) — KJINEHTBI HOBOTO unTepdeiica, KoTopbie pabo-
TAIOT C AANTHPOBAHHBIMU KJTaCCaMK TIOJTUMOP(MHBIM 06pasoM.

06cykaeHue natrepHa «Agantep»

AIIaHTep SBJISAETCA OAHUM U3 TEX MAaTTEPHOB IMTPOEKTUPOBAHUA, KOTOPbIE MbI NCITIOJIb3Y -
€M, IIOYTH HE 3aJyMbIBasCh. I[I/I&I‘paMMa KJIACCOB 9TOTO IaTTepHa HACTOJIbKO 061_1_[3.5{,
YTO MPAKTUYECKHN JIIO6yIO KOMITO3UIUIO 00BEKTOB MOYKHO CYUTATh IpUMEPOM HNCITOJIb-
30BaHUA a/IalITEPOB.

AnanTep KnaccoB 1 06beKTOB

«Banoii yerbipex» ObLIN OIKMCAHBI B BU/IA aJalITEPOB — aJAllTePhl KIaCCOB U ajall-
Tepbl 06beKTOB. Patee 6b11 paccMOTpeH mpuMep ajganrtepa 06bekToB. B aToM cayuae
CO3/Ia€TCsT HOBBIH KJIacC, KOTOPBIN peasnsyeT TpebyeMblit nHTepdeiic u geerupyeT BCio
paboTy aanTHpyeMomMy 00HEKTY, XPaHSIEMYCST B BH/IE 3aKPBITOTO TOJIS.

Knaccuuecknii afanrtep Ki1accoB UCIOTb3yeT MHOKECTBEHHOE HACIe0BaHMe. AfanTep
peasindyeT HOBbII HHTEPENC, HO TAKKe UCIIOJIB3YeT aJIAlTUPYEMBIil KJIACC B KAYECTBE
6a30Boro kiaacca. OGBIYHO B HTOM CJIydae UCIIOIb3YETCS 3aKPBITOE HACJIEOBAHIE, YTO
[PeIOTBPAIIAET BO3MOKHOCTD KOHBEPTAIMH aJlaliTePa K aallTHPyeMOMY OOBEKTY
(puc. 12.4).

Hacnenosanue or aganTupyeMoro o0beKTa I03BOJISAET MOJAYYNTh JOCTYII K 3allUIIEH-
HOMY TIPE/ICTABJICHWIO, & TAKJKE PEaln30BaTh JIUIITb HECKOJIBKO METO/IOB, €CJIU HOBBII
nHTepdelic He CAUIIKOM OTJIMYAETCs OT MHTepdeiica afanTupyeMoro Kiracca.

B saspike C# oTcyTCTBYET MHOKECTBEHHOE HACJIEIOBAHNE PEATU3AIINNT, YTO JIeIaeT ajlall-
TePhI KJIACCOB HEMPUMEHUMBIMU. B HEKOTOPBIX CiIydassX MOKHO BOCIIOJIb30BATHCS
VIIPOIIIEHHON Bepcrei aianTepoB KJIaccoB — aganrepaMu unrepdeiicos (puc. 12.5).
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SqlServerLogSaver <<Interface>> ElasticsearchLogSaver
ILogSaver
+Save(datetime, severity, +Save(LogEntry) +Save(SimpleLogEntry)
message) y. +SaveException(ExceptionLogEntry)
+SaveException(datetime, Z
message, exception)
I I
SqlServerLogSaverAdapter ElasticsearchLogSaverAdapter
+Save(LogEntry) +Save(LogEntry)

1

Knaccbl-apantepbl. He copepxat
JIorviKK1, a n1b npeobpasyioT
apryMeHTbl U genervpytoT paboTy
aganTupyembiM Kriaccam

Puc. 12.4. pymep agantepa Knaccos

<<Interface>>
ILogSaver

+Save(LogEntry)

A

SqlServerLogSaver

ElasticsearchLogSaver

+Save(datetime, severity, message)
+SaveException(datetime, message,
exception)

+Save(SimpleLogEntry)
+SaveException(ExceptionLogEntry)
+Save(LogEntry)

+Save(LogEntry)

\

[lBa He3aBMCUMbIX Kracca
CBSAI3bIBAIOTCA BOEANHO
nyTemMm peanusaumm
opHoro nHtepdelrica

Puc. 12.5. Npumep agantepa uHTepdeicos

Ananrep uHTEP(DENCOB He BCETIa MOKHO TIPUMEHHTD, TIOCKOJIBKY 9TO TpeOyeT u3MeHe-
HUSI aflanTupyeMoro Kiaacca. Ho, ecin Takoe n3aMeHeHne BO3MOXKHO, 3TO MOKeT OBbITh

caMo¥l MPOCTOl peasin3aliueil maTrepHa «Ajamnrep».

ApantuBHbIA pehaKTOPUHT

3ayacTylo aJIalTepbl IPUMEHSIOTCS /U1 a/IallTallii KJIaCCOB K CYIIeCTBYIOINM MHTEP-
(eiicam. Ho B HEKOTOPBIX CiIydasix alaliTepbl MOTYT YIIPOCTUTD dBOJIONMIO JAM3aliHa

1 peakTOpUHT.




asa 12. MatrepH «Apantep» (Adapter)

Jlasaiite cHOBa BepHeMCs K 3ajlaue UMIIOPTa JIOTOB, HO MOAONAEM K pobjaeMe coxpa-
HEHWsI JIOTOB C JIpYyroii cTopoHbl. [Ipenonoxkum, 4To y HaC ecTh Uepapxus KJIAacCoB
LogSaver, HO Mbl XOTUM MOAUMDUIIMPOBATDH ee TaKUuM 00pa3oM, 4ToObI olepalus co-
XpaHEeHUsI CTajla aCUHXPOHHOI.

Mo:KHO, KOHEUHO, TIepelrcaTh BCe KJAacChl 9TOM nepapxuu, a MOKHO 1oiiTu 6oJiee ure-
PATUBHBIM ITyTEM.

1. TIpoextupyem HOBbIN HHTEPdeEiic IAsyncLogSaver ¢ HAOOPOM HYKHBIX aCHHXPOH-
HBIX METOJIOB COXPAaHEHUS.

2. CosnaeMm nepBylo peasmsaiuio AsyncLogSaverAdapter, KOTOpas peajn3yer
IAsyncLogSaver, HO IeIeTUPYET BCE OTEePAIU CTAaPOU peayn3aliiu.

3. IlepeBoayM KIMEHTOB MepapXuu LogSaver Ha aCHHXPOHHBIE PEJIBLCHI U TPOBEPSIEM,
YTO KIUEHTHI PAOOTAIOT HOPMATHHO.

4. CospaeM MOJHOIIEHHYIO aCHHXPOHHYTO PEAU3aINI0 COXPAHEHWS JIOTOB.

5. Ynpansaem AsyncLogSaverAdapter 3a HEHaJOOHOCTBIO.

JlrarpaMma KJIaccoB 9TOTO pelneHust GyaeT Bhrisaersb Tak (puc. 12.6).

<<Interface>>
IAsyncLogSaver

+SaveAsync(LogEntry): Task
A

PurelyAsynclogSaver AsyncLogSaverAdapter

+SaveAsync(LogEntry): Task +SaveAsync(LogEntry): Task

\ ¢

MonHoueHHas acMHXPOHHas // SaveAsync
peanuzaums nobaenseTcs Task.Run(
Ha BTOPOM aTane () => logServer.Save(logEntry));
pedakTopuHra

LogSaver

+Save(LogEntry)

Puc. 12.6. [lnarpamma KnaccoB afantuBHoro pecaktopuHra
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HpeI/IMyIlIeCTBO TaKOTO I10/IX0/1a B TOM, UYTO U3MEHEHMSI IIPOUCXO/AT NOCTENEHHO, a He
OJITHUM OOJIBIINM CKAYKOM. Peanusamnusa As yncLogSaverAdapter 6y/:[eT IIprUMH-

TUBHOM, HO 3TO MO3BOJIUT YMEHBIITUTH KOJIUIECTBO OMUOOK B €IUHIILY BpeMeHU (JIn-
ctunr 12.2).

Jlnctunr 12.2. Peannsauuma knacca AsyncLogSaverAdapter

public interface IAsynclLogSaver

{
Task SaveAsync(LogEntrylogEntry);

public class AsyncLogSaverAdapter : TAsynclLogSaver

{
private readonlylLogSaver logSaver;
public AsyncLogSaverAdapter(LogSaverlogSaver)
{
_logSaver = logSaver;
}
public Task SaveAsync(LogEntrylogEntry)
{
return Task.Run(() => TogSaver.Save(logEntry));
}
}

fAI3bIKOBbIE afilanTepbl

Kommungrop sa3eika C# Hamaraet onpejiesieHHbIe OTPAHUYEHUS HA TIPUMEHEHUE MT0JIb-
30BaTEeIbCKUX TUTIOB B HEKOTOPBIX SI3BIKOBBIX KOHCTPYKIUAX. Hanmpumep, 1715 UCIIOb-
soBanus tuna B LINQ-BbipaskeHusix Bujia fromsinobsj TpeOyIOTCS SK3eMILISIPHBIE
Mmeronbl Select, Where, OrderBy u /p., HO HO/:[oﬁz[yT U METO/[bl pacIiupeHusl.
[ mcnonb3oBanus B KKJAe foreach TUIly HEOOXOAUMO IPELOCTABUTH METO]
GetEnumerator, KOTOPBIN BO3BPpAIIaeT TUTI C METOIOM boolMoveNext U CBOHUCT-
BoM Current. /Iy mpuMeHeHUs async/await Tpe6yeTc5I MeTo/l GetAwaiter
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u GetResult!. [y MCTOTB30BAHMS HHUIMATM3ATOPA KOJIEKINI TpebyeTcs pea-
sm3anus nnrepdeiica IEnumerable<T> (uian IEnumerable) u MeTosa Add.

BmecTo Toro 4To6b1 MOAMMUIUPOBATH KO IIPUIOKEHUS TAK, YTOObI OH YIOBJIETBOPLI
STUM TPeOOBAHMAM, MOKHO CO3IaTh HAaOOP KIACCOB-aIalTePOB I METOLOB PaCIIpe-
uust. Haumnas ¢ 6-1 Bepcun s3pika C#, 1711 ICTIOTh30BaHNS MHUTINAIN3AaTOPa KOJIIEK-
1M I0CTaTOUYHO UMeTh MeTo/| paciupennst Add (auctunr 12.3).

JNnctunr 12.3. Knacc CustomCollection n ero metoabl paclunpenmns

public class CustomCollection : IEnumerable<int>

{
private readonly List<int> 1ist = new List<int>();
public void Insert(int value)
{
_1ist.Add(value);
}
public IEnumerator<int>GetEnumerator()
{
return _Tist.GetEnumerator();
}
[Enumerator IEnumerable.GetEnumerator()
{
return GetEnumerator();
}
}

public static class CustomCollectionExtensions

{

public static void Add(this CustomCollectioncustomCollection, int value)

{

' Bce aro mpumepst «yTuHoil» Tunuszarmu (ducktyping) Ha ypoBHe si3bika TPOrpaMMIPOBAHISL.
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customColTection.Insert(value);

}

B atom cayuae kimacc CustomCollectionExtensions BbICTymaeT CBoeo6pa3Hb1M
aZIanTepoM, KOTOPBIN TIO3BOJISET UCIIOMb30BaTh Kyiacc CustomCollection ¢ UHUIINA-
JIM3aTOPOM KoJueKInit (nuctuar 12.4).

JInctuur 12.4. Npumep ncnonb3oBaHusa nHUUManusartopa konnekuumi ¢ CustomCollection
// Tlpn Hanu4um MMNOPTA HYKHOTO MPOCTPAHCTBA MMEH

// KON yCnewHo KOMNWAMpyeTCs 1 3anycKaetca!
varcc = newCustomCollection {42};

lpumeHuMoCTb

AlIaHTep ITO3BOJISIET MCITOJIB30BATh CYHIECTBYIOINE TUIIBI B HOBOM KOHTEKCTE.

U IToBTOpHOE HCIOIb30BAHUE UY3KOr0 Ko/Ma. B HEKOTOPBIX CIIydasix y HAC yiKe eCTh
KOJI, KOTOPBIN PeIIaeT Hy;KHYIO 3a1a4y, HO ero uHrepdeiic He MOAXOMUT sl TEKY-
IIEro IpUJIoKeHns. BMecTo nusMenenns Koga 6MOIMOTEKN MOKHO CO3[aTh CJION
a/IalITePOB.

U AnantuBHbBI pedakToOpuHr. AZIanITEPHl TO3BOJSIOT TJIABHO U3MEHSTH CYIIECTBY-
IONTY10 QYHKIIMOHATBHOCTb Ty TEM BbIIEJIEHUST HOBOTO «ITPaBUJIbHOTO» WHTepdeltica,
HO C UCII0JIb30BAaHUEM CTAPOU IIPOBEPEHHOM (PYHKIIMOHAIBHOCTH.

Mpumepsol B .NET Framework

U TextReader/TextWriter — afanTepbl HA/L KIaccaMu Stream /Ui YTCHUS/3a-
MTCH TEKCTOBBIX JIAHHBIX B TIOTOKU BBOJIA,/BBIBO/IA.

O BinaryReader/BinaryWriter — aHaJOrM4HbIe ajanTepsl A1 paboThl ¢ GuHap-
HBIMU JIaHHBIMU II0TOKOB BBOJa,/BbIBO/IA.

U ReadonlyCollection<T> — aJanTUPYET MPOU3BOJIbHBIN CIUCOK (IList<T>)
K KOJUIEKITUU TOJIbKO Jijist uTeHus (IReadonlyCollection<T>).

O Jhiobas peannsanus LINQ-nposaiigepa (unrepdeiica IQueryProvider) cayKuT
CBOE0OPa3HBIM aJIaTlITEPOM, TOCKOJIbKY MOACTPAUBAET KJIACCHI /ISt PAOOThI ¢ BHEIITHUM
HCTOYHUKOM JaHHBIX K MHTep(deiicy IQueryProvider.
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NatrepH «®acap» (Facade)

Hasuauenue: npejocrasisger yHUGUIMPOBAaHHbI nHTepdeiic BMecTo Habopa MHTEP-
(deiico nHekoropoil moacucrembl. Dacaz onpeessier mHTepdeiic 60jee BLICOKOrO
YPOBH:I, KOTOPBIi YIIPOIIAET MCIIOIb30BAHNE TTO/ICHCTEMBI.

MoTtuBauusa

Bubmorekn kaaccoB 00BIYHO MPeAHA3HAYEHBI AJIS1 PEIIEHNS [IeJI0T0 CIIEKTPa 3a1ad.
C nomomnipio ADO.NET MOKHO BBILIOJHSTD IIPOCTbIE KOMaH/Ibl Ha CTOPOHE Oasbl JaH-
HBIX, 2 MOJKHO MCITOJTh30BATh TPAH3AKITUHU U BBIXO/[HBIE (Output) mapamMeTpbl XpaHUMbIX
npouenyp. Hammune cioKHbIX clieHapues geaaer OubInoTeKy IIOJIe3HOI, HO 9TO ke
MOJKET YCJIOKHUTH PEIeHUe ¢ ee TIOMOIIBIO TTPOCTBIX 3a/1a4. JTO MPUBOAUT K MOSIBJIE-
HUIO BCEBO3MOKHBIX 000JI0UEK Jake Hajl CTaHAApTHBIMU OUOIHOTEKAMU, KOTOPBIE
YIPOIIAIOT PElieHre MPOCThIX 3aj1a4, WU ClleHapUEB, CIEUMUIHBIX /5T KOHKPETHO-
TO TTPUJIOKECHUS.

Taxve 060109KY ABISIOTCST (hacagaMu, KOTOPbIe CKPBIBAIOT UCXOAHYIO CJIOKHOCTH OGN~
GJIMOTEKM NI MOZLYJIst 32 GoJiee TIPOCTBIM U, BOSMOIKHO, CHIEIN(DUIHBIM JIJIsI IIPUIIOKEH IS
unTepdeiicom.

IaBaiiTe paccMOTPUM KOHKPETHBIN pUMED HeGOIIBINOi 000I0UKH, KOTOPast YIPOIIAeT
pabory ¢ SQLServer (puc. 13.1).



198

Yactb lll. CTpyKTypHblE natTepHbl

SqlServerFasade
Clent | > +ExcecuteNonQuerty(string querty)
+ExcecuteDbReader(querty): IDataReader
+CreateConnection(): IDbConnection
+CreateCommand(querty): IDbCommand
dacap Hag, i
OmbnnoTekom i,
ADO.NET Tt T '
e i staisiutsteisitstaiee : v
| ADO.NET SqlConnection ! | AppConfig
E +CreateCommand() i +GetConnectionString(): string
i v :
E SglDataReader P— SqglCommand i
E +ExcecuteNonQuerty() +ExcecuteNonQuerty() E

Puc. 13.1. ®acap ans pabotsl ¢ SQLServer

B 6OJIbIIMHCTBE IPUIOKEHNN CIOJIb3YeTCs INIIb YacTh (DY HKIIMOHAIBHOCTH CIOMKHOM
6ubmmorexu, u acaj Mo3BOJSET ¢eaaTh Oojee TPOCTO HHTEPdENCc, MAKCUMATBHO
MOJIXOISIININ LIS crienudruuyeckux ciieHapue. Knace SgqlServerFacade BbICTyTaer
B poJsin hacajia, KOTOPBIH YIIPOIIAET PelieHre MPUIOKEHIEM TUITOBBIX 3a/1au B3aNMO-
neiicTBust ¢ 6a30ii JAHHBIX: IPSIYET JIOTHKY TMOJYIEHUS CTPOKY TIOAKIIOUEHUST, a TAKIKE
psiL BropocTeneHHbix jgerajueil oubanoreku ADONET.

Krnaccnueckas puarpamma kiaccoB narrepsa gacaj npuBeera na puc. 13.2.

Client
|
v
Facade
Knaccbel nogcuctemsl
’,—"/ J \\‘~\
e s RSN
P 7’
P 4
,”” //
42
,
,
; 5
L
<____

Puc. 13.2. Knaccuyeckas agnarpamma knaccos narrepHa ®acag
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Yyuacruuku:

U Facade (SglServerFacade) — (acaaHblil KJ1acc, KOTOPbIii MPSYET JeTajiu pea-
JIN3AIUH TTOJICUCTEMBI OT KJIUEHTOB;

A Client — kumenT acaza, KOTOPLI paboTaer ¢ hacajoM, a He ¢ KIaccaMu HOACHU-
CTEMBIL.

06cykaeHue natrepHa «®Pacag»

Ouenb MHOTTIE GHOTOTEKH UITH TIOJICHCTEMBI TPUIIOKEHUI COIEPIKAT BCTPOCHHBIE (hacajibl,
KOTOPBIE SIBJISIIOTCST BBICOKOYPOBHEBBIMU KJIACCAMU, TIPEHA3HAYCHHBIMU JIJIST PEITCHYST
TUIOBBIX oreparuil. Macaspl 1eaioT 6a30Bble ClEHAPUY TIPOCTHIMU, & CIOKHBIE CIIEHA-
PUT — BO3MOKHBIMU. ECITH KIIEHTY Hy KHA JIUTITH 6a30Bast (DyHKIIMOHATEHOCT, JOCTATOYHO
BOCTIOJIb30BAThCs (hacaoM; eciiv sKe ero (pYHKIMOHATBHOCTH HEJ0CTATOYHO, MOKHO
UCTIOJIb30BaTh G0Jiee HU3KOYPOBHEBbIE KJIACCHI MOLYJIST HJTH OMOIMOTEKN HATIPSIMYTO.

WHKancynauus cTopoHHero Koaa

M cmonb3oBanue (hacasos He TOTBKO YITPOITAET UCTOTb30BaHNe OUOIMOTER WITH CTOPOH-
HUX KOMITOHEHTOB, HO U PEIIAET PsIJT HACYTITHBIX TPOOIIEM.

Q TToBTOpHOE UCTIOIB30BAHNE KOJA M JIYUIIUX TPAKTHK. MHOTHE GUOIMOTERY TOBOJTH-
HO CJIOJKHBIE, TIOITOMY MX KOPPEKTHOE UCITOIb30BaHIE TPEGYET OMPE/IeTeHHBIX Ha-
BBIKOB. VHKarncysnus paboTsl ¢ HUMU B OTHOM MECTE TIO3BOJISIET KOPPEKTHO HIC-
MOJTb30BATh WX BCEMHU Pa3pabOTINKAMU HE3ABUCUMO OT UX OTIBITA.

QO Ilepexox Ha HOBYIO Bepcuio Gubmuorekn. [Ipu BHIX0Ae HOBOI Bepcun GUOINOTEKN
JOCTATOYHO GyJIeT TIPOTECTUPOBATD JIUIIH (haca, YTOOBI IPUHSITH PELIEHHE, CTOUT
Ha Hee [1epexXo/uThb UJIN HeT.

Q TMlepexox ¢ oxHol 6ubIMOTEKN Ha APYTY0. Biarogapst dhacajy MpuiokeHre He Tak
CUJIBHO 3aBSI3aHO Ha GUOJIOTEKY, TaK YTO TIEPEXO/l Ha APYTIyi0 GUOIMOTEKY MoTpe-
GyerT JInIIIb co3/Ianwe etife oiHoro dhacajia. A NCToab30BaHue a/larTepal ceaeT aToT
nepexon MeHee 6OJIe3HEHHbBIM.

MoBbiweHne ypoBHA abCTpaKuuu

MDacajt MOBBIIAET YPOBEHb aOCTPAKIIUY ¥ YIIPOIIAET PElleHue 3a/1a4, CrenuuIHbIX
17151 Tekytero mpuiokenus. Macan cKpbIBaeT HU3KOYPOBHEBBIE NETANM, HO MOKET

! Tlartepn «Amamrep» GBI paccMOTpeH B riase 12.
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IpefocTaBaATh nurepdeiic, crenndUyHbIN 115 KOHKPETHOTO IPUJIOKEHN, 32 CUET
UCIIOJIb30BAHUSI B KAUECTBE MAPAMETPOB JIOMEHHBIX O0BEKTOB.

Harnpumep, npu ucnosib3oBanmu (hacaza st padboTel ¢ SglServer Kirace SglServer—
Provider MOKeT MPUHUMATH Kiaacc Configuration, 13 KOTOPOTO OH OY/IET TTOMYYATh
CTPOKY TOJIKJTIIOUeHUs U Jipyrue napameTpsl (guctunr 13.1).

Jluctuur 13.1. Mpumep ncnonb3oBaHms Gacagom JOMEHHOro TMNa

public static IDbCommandCreateCommand(Configuration config) {...}

lpumeHumoctb

S1 mpemounTa UCoIb30BaTh (hacabl st pAOOTHI ¢ HOJIBITIHCTBOM CTOPOHHUX GHOIHO-
TEK WJIU [OJICKCTEM. DTO YMEHBIIAET CBSI3aHHOCTD (coupling) cucTeMbl ¢ BHEITHUMU 3aBU-
CUMOCTSIMU, TIO3BOJISIET JIyUIITe TTOHSITh CTOPOHHWI KOJT, KOHTPOJINPOBATH KAYeCTBO HOBBIX
BEPCHH, a TaksKe n36aBJISIET KO/ TTPUIIOYKEHUST OT U3JIUTITHUX HU3KOYPOBHEBBIX JIETAJICH.

(Dacazl HE Hy?KHO MMPUMEHATH, KOT/Ia B ITOBBINICHU N YPOBHA a6CTpaKHI/II/I HET HUKAKOI'O
cMbIc/Ia. B GosbIiinHeTBe c1yyaeB HeT cMbIcIa B hacajie A1t OUOIMOTeKU JTOTMPOBAHMS],
JocTaTouHo BbiGpath oano us pemenuii (logdnet, NLog, NETTraces) u 1croib30BaTh
ero B Kojie pritokerust. Macapl GeCIIoNesHbl, KOra UMEOT IPOMOBIKII nHTepdEiic,
U [10JIb30BAThCSI MU CJIOKHEE, YeM UCXOAHON OMOINOTEKOM].

Mpumepbi B .NET Framework

O xmlSerializer NpsYeT CJIOKHOCTD CEPUATHIAINN, TEHEPAIIUIO BDEMEHHON cOOP-
KU ¥ MHOTHE JIPYTH€ HU3KOYPOBHEBBIE TIOPOOHOCTH.

O Kmacc ThreadPool.QueueUserWorkItem sBiasercs dhacanom mis paboTh ¢ wy-
JIOM TIOTOKOB.

O Kuacc Parallel uz TPL sBasiercst hacagom [I7ist yIpoIeHus apasiieibHOro po-
rpamMupoBannst. OH CKpbIBaeT HUSKOYPOBHEBBIE IeTaii pabOoThI TJIAHUPOBIIUKOB,
cTpareruu pasOMBKY faHHbBIX (partitioning) u apyrue moaApoOHOCTH CO3MaHUST 0Ob-
eKTOB Task<T> U yIpaBJeHUs UMU.

O Kiacc System.Runtime.CompilerServices.RuntimeHelpers sBisiercs
(acazomM ¢ HUBKOYPOBHEBBIMHU CJIYKEOHBIMU OllEePAI[UsIMU, TAKUMU KaK BbI30B CTa-
TUYECKOTO KOHCTPYKTOPA TUIIA U T. II.

O Kiacc System.Console sssiercss (hacagoM it paboThl ¢ KOHCOJIbIO BBOA-BBIBO/IA.
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[NatTepH «/leKkopaTop»
(Decorator)

Hagnauenue: 1rHaMmdecky 106aBIsieT 06bEKTY HOBbIE 06s13aHHOCTH. SIBIIsIETCST THOKOM
AJbTEPHATUBOM MOPOKIACHUIO TIOJKJIACCOB C 1IeJIbIO paciiiperns (hyHKIIMOHAIbHOCTH.

MoTtuBauusa

XopoIo crpoeKTUPOBAHHBIN KJIACC OTBEYAET 32 ONPE/IeCHHYIO (DYHKIIMOHAIBHOCTD,
He PacblISSACh HA pellleHUe BTOPOCTENEHHBIX 3a/1a4. Ho uTo /ies1aTh, ecivi BTOpocTeneH-
HbIE 33/]aUM, TaKKe KaK JIOTMPOBaHUe!, KOIINPOBaHIe, 3aMePbl BDEMEHU HCITOJHEHI,
MTPOHUKAIOT B KOJ[ KJIACCA M HETIOMEPHO YBEJINYUBAIOT CTIOKHOCTD peamn3aun? MoxkHO
BBIJIEJIUTD HTH aCIEKTHI MMOBEIEHUST BO BCIIOMOTaTETbHbIE KJIACChl, HO BCE PaBHO OCTa-
Hercst ipobsieMa ux koopauHanuu. [larrepu «/[exopaTop» sJeraHTHO peIaeT 3a1aqy
HAHU3BIBAHUS OIHUX 00sI3aHHOCTEl Ha [IPYyTHE.

! Hcnosnb3oBanue JeKOPaTOPOB st 0OBIYHOTO JOTHPOBAHUS B MOIABJSIONEM GOJIBIITITH-
CTBe ciryyaeB Oy/leT HEONPABIaHHO. B HEKOTOPBIX Cilydyasix MHE IPUXO/IIOCH BBIAEISTD U3
CJIO’KHOTO KJlacca 4yacTh, OTBETCTBEHHYIO 3a JiornpoBanue. Ho nmockosbky TpaccupoBoy-
Hbl€e COODIIEHNUST TIEPEIIETAIOTCS C BBI30BAMU CTOPOHHUX METO/I0B, PeaiM30BaTh 3TO C 110~
MOIIBIO JIEKOPATOPOB JJ0BOJIBHO CI0KHO. OIHAKO HEKOTOPbIE ACHEKTHI MOBEIEHUS OYEHD
XOPOIIIO JIOTHPOBATH € OMOIIIO IeKOpaTopoB. Hanpumep, oueHb ya1o6HO 3aMePsITh BpeMst

HCIIOJTHEHWSA METOL0B.
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[laBaiiTe paccMOTpUM 33jjauy UMIIOPTa JIOTOB HECKOJIbKO ¢ MHON cToponbl. ITomumo
KOHCOJIbHOU yTHINTHI WK JoKanbHoro Windows-cepsuca, Mbl MOKeM pa3paboTaTh
obyauHOe TIPUIOKEHNE, KOTOPOe OYIET TPUHIMATD TPACCUPOBOUYHbBIE COOOIIEHUST OT
MIPUJIOKEHU TTOJIb30BATES U TIPEIOCTABIATH NHTEPdETC 7T TOCTeAYIONero monckal.
BosbmHCTBO 06IaYHBIX TPUIOKEHII HE TI03BOJAIOT KOHKPETHOMY MOJb30BATEIIO
repeziaBaTh ITPOU3BOIbHOE KOJTUYECTBO AaHHBIX. [Ipn mocTmkeHnn onpeaeseHHoOro
JIIMUTA, HATTPUMEP JIECATH COOOTIEHNH B CEKYH/TY OT KOHKPETHOTO TIOJIh30BATEJISI, BKITIO-
YaeTcs PeKUM OTpaHUYEHNI BXOAAIMX 3anpocos (throttling).

B npocTom ciarydae JIOTHKY TPOTTIMHIA MOXKHO CMEIIATh C JIOTUKOHM COXpaHEeHUs, HO
Takoe pelleHne CJI0KHO IOJ/Iep;KUBaTh B JUINTEJIbHON IepcieKkTnBe. BmecTo aToro
MO>KHO BOCTIOJTb30BATHCS IEKOPATOPOM (JUCTUHT 14.1).

JInctuHr 14.1. icxoHbIv Knacc fleKopaTopa CoXxpaHeHua AaHHbIX

public interface ILogSaver

{
Task SavelogEntry(string applicationld, LogEntrylogEntry);

public sealed class ElasticsearchLogSaver : ILogSaver

{
public Task SavelLogkEntry(string applicationld, LogEntrylogEntry)

{

// CoxpaHaeM nepefaHHylo 3anuch B Elasticsearch
return Task.FromResult<object>(null):

public abstract class LogSaverDecorator : ILogSaver

{

protected readonly ILogSaver decoratee;

Vmenno stum 3anumMaercs ApplicationInsights — HaGop 006JauHbBIX CEPBUCOB OT KOMIIAHUN
Microsoft, KOTOpble IPUHUMAIOT, XPAHAT U AHAIM3UPYIOT TeJeMeTPUUECKIEe JaHHbIE TPUIIO-
skenmii. ApplicationInsights npemocrasisier API 1jist coxpaHeHust TeJieMeTpUYecKUX JaHHbIX
u BeG-uHTEPGENC 1JIs aHAIIM3a COXPAHEHHBIX JIAHHBIX, BKJIIOYAs! IIOJHOTEKCTOBbII IIOUCK B JIO-
rax, ICKJIIOUeHUSIX U IPYTUX TAHHBIX.
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protected LogSaverDecorator(ILogSaver decoratee)

{

_decoratee = decoratee;

public abstract Task SavelogEntry(
string applicationld, LogEntry TogkEntry);

}

Wnes marrepua «/lekopaTtops» B ToM, 4T0 y mHTepdetica (ILogSaver) NosiBAIETCS Ba
BUJIa pean3annii: OCHOBHAS peanusanus O6usHec-bynknnonansaoct (Elastic—
searchlLogSaver) u HabOp KJIACCOB-IEKOPATOPOB, KOTOPHIE PEATUZYIOT TOT K€ MH-
tepdeiic, Ho 10BOBHO crielubuaeckuM 00pazoM. JlekopaTtop IPHHUMAET B KOHCTPYK-
TOPE TOT JKe CaMbIil nHTepGETIC, a B pealn3aini IeJernpyeT paboTy TeKOPUpyeEMOMY
006BEKTY ¢ MPUCOEANHEHUEM HEKOTOPOTO MOBEECHMSI 10 MU MOCJE BbI30BA METO/A

(suctunr 14.2).
JlnctuHr 14.2. Peanusauns gekopartopa ThrottlinglogSaverDecorator

public class ThrottlinglLogSaverDecorator : LogSaverDecorator

{

public ThrottlinglLogSaverDecorator(ILogSaverdecoratee)
. base(decoratee)

{}

public override async Task SavelLogEntry(
string applicationld, LogEntrylogEntry)

if (!QuotaReached(applicationld))
{

IncrementUsedQuota();

// CoxpaHfem 3anucu. OOpamaemca K nexkoprpyemomy obbekTy!
await _decoratee.SavelogEntry(applicationld, Togkntry);
return;
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204 Yacro llI. CTpyKTypHble NatTepHb

// COXpaHeHne HeBO3MOKHO! JIMMWUT MPUIOKEHWA ncyepnaH!
throw new QuotaReachedException();

private boolQuotaReached(string applicationld)

{

// TlpoBepseM, U3pacxof0BaHa MM KBOTA NPUNOKEHUS

private void IncrementUsedQuota()

{
/...

}

[lexopartop ¢ orpanmyernem yucia Bpi3oBoB (ThrottlingLogSaverDecorator)
BHavaJse IpoBepseT, He MCUYEePIaHO JIU YKUCJIO 3alIpOCOB CO CTOPOHBI TEKYIIIETO TPUJIO-
JKEHUST, U JIUIIDb 3aTeM JIeJIerupyer paboTy OCHOBHOMY 00bekTy (moso decoratee).
Ecnu xBoTa He ocTUTIA TMMITA, TO BBI3BIBAETCSI OCHOBHOHM METO/I U IAaHHbBIE YCIIEITHO
COXpaHSIOTCS. B TPOTUBHOM cirydae reHepupyeTcst nckaodenne QuotaReached-
Exception, KOTOpoe IPUKakKeT KJIMEHTY II0Ipo00BaTh BHIIIOJIHUTD TOT K€ CaMblii 3a-
IIPOC Yepes HEKOTopoe Bpemsit.

Temneps ocTaneTcs MPaBUIILHO CKOHCTPYUPOBATD 9K3eMILISIP ILogSaver U «<HaBECUTh» Ha
Hero Hy KHbII HAabop sekopatopoB. [Tpu aToM KireHThl nHTEpdEiica GyayT paboTaTh ¢ HUM,
KaK U paHbllle, He 3aMevast HAJTMYUsI JIOTIOJTHUTEIbHOTO 1ToBesienus (smctunr 14.3).
JIucTuHr 14.3. NMpumep nHMLManu3aunmn gekopatopa
ILogSaverlogSaver = new ThrottlinglLogSaverDecorator(

new ElasticsearchLogSaver()):

var controller = new LogSaverController(logSaver):

Ecnu dpyHKIMOHATBHOCTH COXpAaHEHUS 3aITiceil J1oT-(haiiioB HAXOIUTCS B CEPBUCE, TOCTYII-
noM 110 mpotokosty HTTP, To MoxHO faske BOCIIONB30BaTbCS CIEIINATBHBIM BO3BPAIIAEMbIM
cratycom 429 — TooManyRequests, 4T00bI COOOLIUTD KJIMEHTY O YPE3MEPHON HATPY3KE C €ro
CTOPOHBI.
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Kraccnueckas muarpamma kiraccoB naTtepHa «/lexoparop» npusesnena Ha puc. 14.1.

Client Component

+Operation()
A

KnneHT ncnonb3lyet | |

Component, He 3Has
, ner mponen Decorator
0 HanM4yMM AEKOPaTopPOB ConcreteComponent e

+Operation() +QOperation()
—decoratee: Component

f

ConcreteDecoratorA ConcreteDecoratorB
+Operation() +Operation()
—AddedBehavior()
1\

void Operation() {
AddedBehavior();
decoratee.Operation();

}

Puc. 14.1. Knaccnyeckasn Anarpamma KnaccoB natrepHa «,EI,eKopaTop»

YyacTtHukm:
O Component (ILogSaver) — 6a30Bblil KJacc KOMIIOHEHTa, Ybe IoBegeHre Oyaer
PACIIUPSTHCS JIEKOPATOPaMU;

O client (LogSaverController) — paboTaeT ¢ KOMIIOHEHTOM, He 3Has O CyIile-
CTBOBAHUU JIEKOPATOPOB,

U ConcreteComponent (ElasticsearchLogSaver) — KOHKpPETHasI Pea3aIust
KOMIIOHEHTa,

A Decorator (LogSaverDecorator) — 6a30Bblil KJIacc JeKoparopa, IpeiHa3Ha-
YEHHBIN JIJIST PACIIMPEHUST TIOBEJICHIST KOMITOHEHTA,

U ConcreteDecoratorA (ThrottlingLogSaverDecorator) — KOHKPETHBIN Jie-
KOPATOP, KOTOPBIH T00aBISET IEKOPHPYEMOMY OOBEKTY CTIEII(DUIECKOe TOBEIEHTIE.

O6cyxaeHue natrepHa «/lekopatop»

Komno3uuusa vs. HacnegoBaHue

3aauy KOHTPOJIS KOJTUIECTBA COXPAHEHHBIX JTOT-(HailioB MOKHO OBIITO ObI PENUTH
U ¢ TIOMOTI[BIO HacJe0BaHus. JIJst 3TOTO 0CTaTOUHO OBIJIO CO3/aTh HACTETHUK
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206  Yacrb lIl. CTpyKTypHble NaTTepHbl

ElasticsearchLogSaver u 106aBUTH B HETO JIOTHKY OTPAHUYEHHUST YHCIA 3aTTPOCOB

(puc. 14.2).
ILogSaver
+SavelLog()
A
if (!QuotaReached(applicationld)) N
{
IncrementUsedQuota() ElasticsearchLogSaver
// CoxpaHsiem 3anucu
awast base.SavelogEntry(applicationld, logEntry); +Savelog()
return; A

}

// CoxpaHeHne HEBO3MOXHO!

// InMuT ana npunoxeHns ncyepnax!
throw new QuotaReachedException();

ThrottleElasticsearchLogSaver

+SavelLog()

Puc. 14.2. TpOTT}'IVIHF Ha OCHOBEe HacnegoBaHUA

Pasnuiia Mex/Iy STUMU TIOAXOaMK B TOM, UTO HacjeoBanue obecreunsaet Goee ske-
CTKYIO CBA3b 110 CPaBHEHMIO ¢ arperanueii. Kinacc ThrottleElasticsearchLog-
Saver JKeCTKO MPUBSI3aH K CBOeMY Ga30BOMY KJIACCY U He MOJKET GBITh MCTOIb30BAH
¢ Ipyro# peasnusarueii nntepdeiica ILogSaver.

JleKopaTophbl ke MOTYT MCIIOJIb30BaThCs ¢ JII000# peasnsanueil uatepdeiica ILogSaver,
BKJIIOYAS JPYTIHe IeKOPaToOpbl. Arperaris mo3BoJsieT Jo0aBIsaTh IoBeaeHne 00beKTaM
BO BpPeMsI NCTIOJHEH WS, @ HACJIe/IOBaHNE PACITUPSIET TIOBEJIEHUE JIUIITH BO BPEMST KOMITH-
g, THOKOCTD arperariy o3BOJISIET HAHU3BIBATH HECKOJIBKO JIEKOPATOPOB JIPYT Ha
JIPyTa, co3/1aBasi I0BOJIBHO CJIOKHOE TIOBEIEHHE.

ITomumoO TpOTT/IMHTA, JTETKO 1100aBUTDH elle HeCKOJIbKO peanusanuii 1eKopaTopoB, Ha-
MIPUMeEp JIJIsT KAMIMPOBAHUS UJTH 3aMepa BpeMEeH! UCTIONHEHWST (JucTUHT 14.4).
JINCTUHT 14.4. Vicnonb30BaHMeE HECKONBbKUX AEKOPATOPOB

// [lekopaTop Ang 3aMepa BpPEMEeHM WCNOSHEHWA MeTona

public class TracelLogSaverDecorator : LogSaverDecorator

{

publicTraceLogSaverDecorator(ILogSaver decoratee) : base(decoratee)

{}
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public override async Task SavelLogEntry(string applicationld,
LogEntry TogEntry)

{
var sw = Stopwatch.StartNew();
try
{
await decoratee.SavelogEntry(applicationld, Tlogkntry):
}
finally
{
Trace.TraceInformation("Onepauns coxpaHeHns 3asepuieHa 3a {0}mc",
sw.ETapsedMilliseconds);
}
}

ILogSaver logSaver = new ThrottlingLogSaverDecorator(
new TracelLogSaverDecorator(new ElasticsearchlLogSaver())):

// Wcnonb3yem logSaver C [ByMA AeKkopaTopamu

WHuumanusaums AeKopaTopoB

Hasrmaue meKopaTtopoB IesIaeT MPOoTiece MHUTMATHIANI KOMITOHEHTOB O0JTee CIOKHDIM.
B TIPOCTDBIX CJyHYadX KO MHUIHUAJIN3AINN MOKET HAXO/IUTHCA B KOpHE TTPUJTOKECHUA,
Harpumep B MeTojie Main. B 6osiee cI0KHBIX CIyYasX AeKOPATOP MOKET MHUIUATU3U-
poBarbest B [oC-KoHTeliHEpe Wit 5Ke co3/1aBaThest (habpUKOi.

Ecim ecth psz peycTaHOBIEHHBIX KOH(MUIYPALMA, TO JOCTaTOUHO BbLAEAUTD (habpuy-
HBII METOJI, OTBEYAIOIINH 3a co3anne oobekTa (auctunr 14.5).
JInctuHr 14.5. ®abpunyHblit MeTOA co34aHUA 0O6bekTa ILogSaver

public static class LogSaverFactory

{

public static ILogSaverCreatelLogSaver()

{
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return
new ThrottlinglLogSaverDecorator(
new TracelLogSaverDecorator(
new ElasticsearchLogSaver()));

}

Cratudeckuii pabpUUHBINA METOJ HE MO3BOJIUT UBMEHNUTh KOH(MUTYPALIHUIO IEKOPATO-
pa Ha JIeTy, Ho 0ObIYHO TaKOH THOKOCTH BIoJIHE focTaTouno. [Ipu namenenuu Tpebo-
BaHUH I0CTATOUHO OY/IET 3aMEHUTH peasnsalnio habpuku U pa3BepHyTh TPUITIOKEHUE
3aHOBO.

Heaoctatku gekopaTtopoB

lIeKopaTop, KaK 1 OOJIbIINHCTBO APYTUX MMATTEPHOB, UMEET HEKOTOPbIE HEJIOCTATKHU.

a quCTBPlTeJIbHOCTb K MOPAAKRY. KO[[ MHUIWAIN3alln JEKOPAaTOPOB OYE€HD BaKEH,
TIOCKOJIbKY MMEHHO B IIPOIIeCCe CO3/IaHusA ONPENEIIAIOTCA BJAOKEHHOCTD U ITOPAIOK
NCITOJTHEHW A PAa3HBIX IEKOPAaTOPOB.

O CaoskHOCTh OTAAAKH. Pa3paboTyrKy, HEBHAKOMOMY C 9TUM [1aTTEPHOM, 3aMep Bpe-
MEHU UCTIOTHEHUS WJIH KATITUPOBAHNE PE3YIbTATOB IEKOPATOPAMHU MOXKET ITOKA3aTh-
cs1 uepHoii Marueit. OTaakuBaTh IPOOJIEMbI, KOTOPbIE BOSHUKJIM BHYTPH JEKOPATOPA,
MOJKET OBITb IOBOJBHO CJIOMKHO.

U ¥YBemmuenue ciaokHOCTU. /[eKOpaToOp SBJISAETCS TOBOJBHO TSAXKEJIOBECHBIM MATTEP-
HOM, K KOTOPOMY CTOUT MPUOETATh TOT/A, KOT/IA BBIIEISIEMbIIT ACTIEKT TIOBEIEHIIST
JIOCTATOYHO cJ1oKeH. Eciin HyKHO KalIMpoBaTh Pe3yJIbTaTbl B OZIHOM U3 JIECATH Me-
TOJIOB, TO CJIOKHOCTD, TIPUBHECEHHAS IEKOPATOPOM, OY/IeT HEeOTIpaB/laHHa.

[eHepauusa fekopaTopoB

Mpuorue loC-konTeiinepsl, Takue kak Unity wiam StructureMap, moiepskuBaioT rexe-
paInio 1eKopaTopoB Ha JIeTy ¢ TOMOIIBIO TlepexBaTunkoB (Interceptors). Waes 3axiro-
vaercs B redepaiun IL-kozna (Intermediate Language) Bo BpeMs HCIIOJHEHM, KOTOPBII
OyIeT BBITTOJHSITH TT0JIb30BATENBCKIIT KOJL /IO UJIU MOCJIE BBI30BA JIEKOPUPYEMOTO METO-
na. 51 mpemoYnTal UCTOMb30BaTh 60JIee MPOCTDIE PENIEHNST 1 TIEPEXOIUTD K CPEACTBAM
BPOJIe TeHEPAIINH KOJIa JINIITh B cIydae HeobxoanmocTu. Eciii Bac nHTEpecyeT ata Tema,
JIOCTAaTOYHO 3aIIPOCUTD B TOUCKOBOM cepBHce (KTO cKasas «['yrir»?) MaTtepuaibl o Teme
Unityinterceptors u HaliTH Maccy TPUMEPOB.
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lpumeHumoctb

JlekopaTop MO3BOJISAET JUHAMUYECKH PACIIUPSTD MoBeAeHne 00bekToB. OH HIeaIbHO
MTO/IXO/IUT JIJIST PACHIMPEHUST TIOBEJEHUST BCEX MEeTO/I0B nHTepdeiica, KOTOpoe He SIBJIsI-
€TCsT YaCThI0 OCHOBHON (DYHKITMOHAIBHOCTU. EC/M KaMpoBaTh HYKHO JIUITH PE3YJib-
TaThl OJIHOTO METO/[A KJIACCA, TO UCIOJIb30BaHKE JIeKOpaTopa Gy/IeT CJAUITKOM TSKEI0-
BECHBIM.

JlexopaTopbl PUMEHSTIOTCST IUIsT T0OABIEHNST BCeM METOIaM MHTepdeiica HEKOTOPOTOo
TIOBEJIEHUST, KOTOPOE He SIBJISIETCS YaCThio OCHOBHOH (DyHKITHOHATBHOCTH. [leKkopaTopsl
OTJINYHO TIOIXO/IAT JIJIsl PEIIeHUs CIEAYIONINX 3a1a4:

O k3uMpoBaHKs Pe3yIbTaToB PAGOTHI;

U 3amepa BpeMeHH UCIIOJIHEHUS] METO/IOB;

a JIOTUPOBaHWA apPTYMEHTOB;

U ympaBiieHUs IOCTYIIOM TOJIb30BaTeNEl;

O momubuKal apryMeHTOB WK pe3yJibTaTa pabOThl METOIOB YITAKOBKHU /PACTIAKOB-

KU, MUGPOBAHUS U T. T.

JuHamuueckas IPUpPO/a MO3BOJISIET HAHU3BIBATH ACIIEKThI OJUH Ha APYroii, 06xomus
OrpaHUYEHKS HACJIEA0BAHKS, UCIIOIb30BAHNE KOTOPOTO IPUBEIO Obl K KOMOMHATOPHO-
MY B3PBIBY UHCJIa HACJIEIHUKOB.

NMPUMEYAHUE

3a nocnefHue HeCKONbKO NeT A HEOLHOKPATHO NPUMEHAN AeKOPaTopbl Ha NpaKTUKe.
Mpumep, pacCMOTPEHHbIN B pa3aene «MoTnBaLMs», OCHOBAaH Ha MPaKTUYECKOM OMbiTe
MCnonb30BaHUA fekopatopa B ofHOM 13 cepBucoB Applicationinsights u pelwaer 3a-
Jayy UCKKYEHNS YpE3MEPHOTO YMC/Ia 3aNPOCOB CO CTOPOHbI OAAHOIO MO/Ib30BaTENS.

[lo 3T0ro0 5 HEOAHOKPATHO MCMO/Nb30BaN AeKOPaTopbl A8 3aMepa ANUTENbHOCTU BbI30-
Ba METO/I0B, a TaKKe K3LMpoBaHus. [puMep 1Cnoib30BaHMA JEKOPATOPOB ANs KILK-
poBaHus 06beKToB Task s onucbiBan B cTatbe «K3WMPYOWMIA LEKOPATOP Ha ePeBbsX
BbipaxeHuii» (http://bit.ly/CachedDecorator).

Mpumepsoi B .NET Framework

B .NET Framework cymectByer 10B0IbHO GOJIBIIOE KOJUIECTBO AeKOPATOPOB. BoJib-
Iast UX 9acTh MpeHa3HaueHa JJist paboThl ¢ TIOTOKaMU BBOIa/BBIBOJIA, HO €CTh U HC-
KJIIOYEHUS.
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a

System.IO.BufferedStream — gobasisger Oy(epusalnio MOTOKY BBOAA,/ BbI-
BOZA.

System.IO.Compression.GZipStream, System.IO.Compression.Def-
lateStream — H06ABJISIOT BO3MOKHOCTH CKATHsT MOTOKY BBOJIA,/BBIBOJIA.

System.CodeDom.Compiler.IndentedTextWriter — ymnpasasgeT hopMaTh-
poBanmeMm o6bekTa System. I0. TextWriter.

System.Reflection.TypeDelegator — AeKOpPATOP [JIA 06ABJIEHUS TOTIOJTHHU-
TEJIbHBIX aCII€KTOB IIOBeCHUA O6’b€KTy System. Type.

System.Collections.SortedList.SyncSortedList — gekopaTop, KOTOPBII
SIBJIAETCA BJIOKEHHBIM KJIACCOM SortedList ¥ BBI3BIBAET BCE METOBI IEKOPUPY-
€MOro0 CIIMCKa BHYTPU KOHCTPYKIUU lock.

MoTokun BBOAa/BbiBOAA B .NET

MNoTokn BBOZa/BbIBOAA — 3TO OfjHA 13 obnacreii, B KOTOpOVI OT4eTNINBO BUAHO BNNA-

HMe NaTTepHOB NPOEKTNPOBaHNA. 1 AOBOSIbHO ANUTENIbHOE BpeMsA NyTanca B 06sa3aH-
HOCTAX MeXKAay Knaccamun TextReader, StreamReader, StringReader n gp.Ecnm
y Bac 6bina cxoxkaa npobnema, TO 3TOT pa3fgen No3BONMT paccTaBUTb BCE MO CBOUM
MecTam.
Y100bl NOHATb 06A3aHHOCTN KNAacCOB MPOCTPAHCTBA MMeH System. 10, Hy>KHO
HapucoBaTb ArarpaMmmy C KoYeBbIMU KNnaccaMn U X OTHowweHnamn (prc. 14.3).
MNoToku BBOAA/BbIBOAA NCMOSL3YIOT ClieAyloLiMe KItoYeBble NaTTePHbI.

= AGCTpaKuus NOTOKOB BBOJA/BbIBOAA: KNacchbl System.I0.Streamu Hacnen-
HUKN — FileStream, MemoryStream, NetworkStream u gp. Crpaterna
NMOTOKOB MO3BOJIAET abCTPArnpoBaThCs OT KOHKPETHOW peanu3auum 1 paboTtaTb
C pa3HbIMI NMOTOKaMV BBOJA/BblBOAA €AUHOOOPA3HO.

= [lekopaTtopsbl (BufferedStream, GZipStream u gp.). JobasnaT onpepe-
NEeHHOe NoBefleHre NOTOKaM BBOLA/BbIBOAA, TMNa Oydepursaunm, cxkatma U T. .
MHorue gpyrue 6ubnuoteku, Takne kak WCF, nobasnsatoT cBov fekopaTopbl 4jis
COOCTBEHHBIX HYXK[,.

= ApanTepbl (TekcToBble TextReader/TextWriter n GHapHble Binary—
Reader/BinaryWriter). YnpouwatoT uteHre cneyndryeckmnx AaHHbIX 13
nio6bIX NMOTOKOB BBOAA/BbIBOA, HAMPUMEP UTEHME TEKCTOBBIX JAHHbIX MW NPK-
MUTMBHbIX J@HHbIX 13 ABOMYHOrO MNOTOKA.

= OQacagbl n babpuku. Knacc File anaetca pacafom, KOTOPbIV ynpolyaeT pabo-
Ty c paiinamm. OH xe cogepxunT pag GabpruHbIX METOAOB AN OTKPbITUA dalinos
B TEKCTOBOM/ABONYHOM peXMMaX, J06aBNeHUA AaHHbIX UM CO34aHNA HOBOMO
¢ana(File.OpenRead, File.Openlirite,File.Create,File.Append-
Text,File.OpenText npgp.).
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BcTpoeHHas nogaepka TeCTUPYEMOCTH

BrbnnoTteka NOTOKOB BBOAA/BbIBOAA COAEPXKMT MHOMXECTBO abCTpaKLUWiA, KoTopble
NO3BONAIOT CAenaTb pelweHne Tectupyembim. Knaccol TextReader/TextWriter
OTNINYHO MOAXOAAT ANA STUX Lenel, NOCKoSIbKy, MOMUMO KflaccoB StreamReader/
StreamWriter, KOTOpPble ONepPUpPYOT MOTOKaMV BBOAA/BbIBOAA, CYLLECTBYIOT Knacchl
StringReader/StringWriter, KOTOpble ONEPUPYIOT CTPOKaMMU.

370 3HauwT, YTO ANA obecneyeHNa TECTUPYEMOCTY Kinaccam JOCTaTOYHO paboTaTb
He C MOTOKaMM BBOAA/BbIBOAA, a C Knaccamn TextReader/TextWriter n He n3o-
6peTaTb COH6CTBEHHDbIE abcTpakuun' (MUCTUHT 14.6).

Jinctuur 14.6. Knacc LogEntryParser

public class LogEntryParser

{

private readonly TextReader reader;

public LogEntryParser(TextReader reader)

{
_reader = reader;
}
public IEnumerable<LogEntry> Parse()
{
string line;
while ((1ine = reader.ReadLine()) != null)
{
yield return ParseLine(line);
}
}

private LogEntry ParselLine(string line)

{

1

[IpumMep TecTUPYEMOCTH KJIaccoB Ha ocHoBe StreamReader yike ObLT paccMOTPEH B TiaBe
o narrepre «DabpuuHblii MeTO>. 371€Ch OH AYOIMPYETCsE B HECKOJIBKO U3MEHEHHOM BUJIE ISt
HaTJISAHOCTH.
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return new SimpleLogEntry():

B Tecte [OCTAaTOYHO CO3A4aTb CTPOKY C HY>KHbIM COAEPKMMbIM 1 3aTEM MNMepeaatb ee
KOHCTPYKTOpPY StringReader (nMUcTuHr 14.7).
JNuctunr 14.7. Tect knacca LogEntryParser
[TestFixture]
class LogEntryParserTests
{
[Test]
public void OnelineSequenceProducesOneltem()
{
var sr = new StringReader("2015-01-19 [INFO] Message"):
var cut = new LogEntryParser(sr);

Assert.That(cut.Parse().Count(), Is.EqualTo(1));

S1omy nogxogny cnenytot mHoruve knaccbl .NET Framework, Hanpumep Xm1Reader/
XmlWriter, XElement/XDocument u gp. TextReader/TextWriter NnpeacTas-
NAT cO60M abcTpakumm AnsA paboTbl C TEKCTOBbIMY JAaHHbIMY, KOTOPbIE YCTPAHAT
HeobXoAMMOCTb B «CaMOMUCHBIX» UHTepPdeNcax, Taknx Kak IReader/IWriter.
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[naBa 15

lNatTepH «KOMNOHOBLLUKY
(Composite)

Hasnauenmne: KOMIOHYET OOBEKTHI B IPEBOBUAHBIE CTPYKTYPbI JIJIsT TIPECTABICHSI
uepapxuil «4actb — 1esoes. [103BoJIseT KneHTaM eIMHO0OPa3HO TPAKTOBATH MH/IUBU-
JIyaJIbHbIE 1 COCTaBHbBIE OOBEKTHI.

MoTtuBauusa

Bo MHOTHX TIPHJIOKEHUSX YACTO BO3HUKAET MOTPEOHOCTD B IPEBOBUIHBIX CTPYKTYPAX
JTAHHBIX, OJTHU Y3JIbI KOTOPBIX ABJISIOTCS <JIUCTHSIMU», & [PYTHE COIEPIKAT IIOTOMKOB —
JlouepH¥e y3Jbl. IIpu 9TOM 4acToO BOSHUKAET IIOTPEOHOCTD B YHUDUITUPOBAHHOM ITPOTO-
KoJie paboThI ¢ TAKUMU CTPYKTYPAMU JaHHBIX, KOTa HHTep(eiic 06 bEKTOB SABAAETCSI
ONIMHAKOBBIM JIJII OIMHOYHBIX U COCTABHBIX y3J10B. KOMITO3UTHBIE CTPYKTYPbI aKTUBHO
TIPUMEHSTIOTCS /7SI CO3TIAHNS 2JIeMEHTOB YITPaBJICHNS TI0Th30BaTEIbCKOTO HHTEpdeiica,
JlepeBbeB BbIPAKEHUH 1 pellieHnd psijia APyTux 3a/au.

ITpu ummopre Jior-(hailIoB MOKET BOSHUKHYTh HEOOXOIMMOCTbD 3ajlaBaTh OU3HEC-TIpa-
BUJIA, KOTOPBIE OY/IYT ONPEIETSITh, HY5KHO COXPAHSITh 3aMUCh WJIH HeT. J[aHHble mpaBuia
MOTYT OBITH TIPOCTHIMU: TIPOBEPSITH BA)KHOCTD 3AITHCH 110 CBOUCTBY Severity Wiu OT-
Beprarb OYeHb CTapble 3alMCH, CBOMCTBO DateTime KOTOPBIX MEHBIIIE ONpeieIeHHON
BesimuuHbL. Ho oCKOJIbKY Takue [paBuia J0/KHBI HAKJIA/IbIBATLCS OIHO HA JAPYTOe, TO
PAHO I MIO3[[HO BO3HUKHET TIOTPEOHOCTH B KOMITO3UIIUU STHX TIPABILIL.



aea 15. MatrepH «KomnoHoBumKk» (Composite)

Ha omoms moryT nipuiitn DD D! u nattepn «Crierndukaiiysi>, KOTOPBIA IJIsT TaHHOM
3agaun OyzieT BoIrJsieTh Tak (puc. 15.1).

Crennduranus no3poJjisger rubko KOMOMHUPOBATh OM3HeC-TIPaBIIa, co3aaBas Oojee
CJIOKHBIE TIPaBUjIa 13 Habopa IMPOCThIX ycaoBuil. [IpaBuia MOAEINPYIOTCS KIacCoM
LogImportRule uero Hacaegankamu. [Ipocteie mpasuia (SingleLogImportRule)
OTIPEeJIETISTIOTCS HA OCHOBE Tpe/inKkata Func<LogEntry, bool>, iepe/laHHOTO TI0JIb30-
BaresieM. CocTaBHbBIE ITPaBUIIA MOJIEIUPYIOTCS KIaccoM CompositeLogImportRule
u ero HacnaeqHuKaMu. CaMbIMU MIPOCTBIMUA COCTABHBIMY TIPABUJIAMU SIBJSIOTCS AndCo
mpositeLogImportRule n OrCompositeLogImportRule, KOTOPbiE OOBEIUHIIOT
nepefanubIii Habop npaBut 10 «M» 1 «MJIV» cooTBETCTBEHHO.

s yno6erBa paboThl MOKHO €O371aTh Kjaace ImportRuleFactory ¢ HabopoM (da-
OPUYHBIX METOAOB JJIs CO3aHus U 0ObearHeHs npasu (nuctunr 15.1).

JInctuHr 15.1. PabpuryHbIn MeToa ANs CO3AaHNA NPaBu COXpaHeHUs 3anucein
public static class LogRuleFactory

{
public static LogImportRule Import(Func<LogEntry, bool> predicate)

{

return new SinglelLogImportRule(predicate);
public static LogImportRule Or(this LogImportRule left,
Func<LogEntry, bool> predicate)
return new OrLogImportRule(left, Import(predicate));
public static LogImportRule And(this LogImportRule left,
Func<LogEntry, bool> predicate)

return new AndLogImportRule(left, Import(predicate));

' DDD (Domain-Driven Design) — mpo6aeMHO-0OpUeHTUPOBAHHOE TIPOEKTUPOBAHKE, C KOTO-
PBIM MOKHO TO3HAKOMUTBCS B 3aMevaTeTbHON KHUTe JprKa JBaHca Domain-Driven Design:
Tackling Complexity in the Heart of Software, Prentice Hall, 2003: http://www.amazon.com/
Domain-Driven-Design-Tackling-Complexity-Software/dp,/0321125215.
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aea 15. MatrepH «KomnoHoBumKk» (Composite)

public static LogImportRuleRejectOTdEntriesWithlLowSeverity(
TimeSpan period)

return

// VIMnopTUpyeM UCKAYEeHUS

Import(le => le is ExceptionLogEntry)

// wan cTapsle CoobueHns C BbICOKOW BAKHOCTbIO

.Or(le => (DateTime.Now — Te.EntryDateTime) > period)
.And(Te =>le.Severity>= Severity.Warning)

// v HOBble CoobueHns C b0 BAKHOCTbI0

.Or(Te => (DateTime.Now — Te.EntryDateTime) <= period);:

}

Dabpuunbie METOIBI, TaKKe Kak Use, Or 1 And, IpeAHasHauYeHbl [JIs CO3/IaHus BCTPO-
€HHOTO SI3bIKa, KOTOPBII O3BOJISIET MTOJMYIUTh OoJiee unTabesnbHbie mpaBuia. OCHOBHOI
(ba6p1/Il{Hb1171 MeTol RejectOldEntriesWithLowSeverity cO3/aeT COCTaBHOE
IPaBUJIO0, KOTOPOE TTO3BOJIUT IKCIIOPTUPOBATDH 3AIUCUA C UCKIIOYEHUAMM, HO OTBEPraTh
CcTapble 3alIUCU C HU3KAM ITIPUOPUTETOM.

Terneps ocTanoch HAUCATh HECKOJIBKO TECTOB, KOTOPBIE TIOKAKYT, UTO JAAHHAS Peasu-
sarust paboraet (yctusr 15.2).

JIucTuHr 15.2. TecTbl NpaBuna coxpaHeHus nor-annos
var rule = ImportRuleFactory.RejectOldEntriesWithLowSeverity(
TimeSpan.FromDays(7));

LogEntry logEntry = new ExceptionLogEntry();
Assert.IsTrue(rule.ShouldImport(logEntry));

Togkntry = new SimpleLogEntry(){ EntryDateTime = DateTime.Now.AddDays(-10) };
Assert.IsFalse(rule.ShouldImport(logEntry));

logEntry.Severity = Severity.Critical;
Assert . IsTrue(rule.ShouldImport(TogEntry)):

TogEntry = new SimpleLogEntry()
{
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EntryDateTime = DateTime.Now.AddDays(-5),
Severity = Severity.Debug

1

Assert.IsTrue(rule.ShouldImport(TogEntry));

HaTTepH «KOMHOHOBH_[I/IK» MIO3BOJISIET HCIT0Ib30BaTh COCTaBHbIE OOBEKTHI TaK JKe, KaK

n OANHOYHbIE O6'b€KTbI, 4TO JeJaeT Ko/ MCITIOJIb30BaHMA 6ouee IIPOCTbIM U TTOHAT-

HbIM.

Kiacenueckast auarpamma Kiiaccos marrepta « KoMmonosmmk» npusesiena uva puc. 15.2.

Client

Yyacraukmu:

Component

+QOperation()

+Add(Component)
+Remove(Component)
+GetChild(int)

Leaf

Composite

children

&

+Operation()

+QOperation()
+Add(Component)
+Remove(Component)
+GetChild(int)

foreach(c in children
c.Operation()

Puc. 15.2. Knaccuyeckas Anarpamma KiaccoB natrepHa «KOMNOHOBLUMK»

O Component (LogImportRule) — 6a30Bblii kiacc KoMmnoHeHTa. ComepKUT orepa-

1o (ShouldImport), TaKKe MOKET COJepKaTh OMePAINH 1Mo J00ABJIEHUIO/y/ia-

JIEHNIO KOMIIOHEHTOB;

U Composite (CompositeLogImportRule) — COCTaBHOUW KOMIIOHEHT, KOTOPBIH

JEJIETUPYET BbIITOJIHEHNE OCHOBHOH ofepan BCEM JI0OYEPHUM KOMITOHEHTAaM;

U Leaf (SingleLogImportRule) — OJUHOYHBIN KOMIIOHEHT, KOTOPBII HE MOXKET

COMEPKATH JOUYEPHUX IJIEMEHTOB;

O client — morpeGuTesib KOMIIOHEHTA, KOTOPBI eAMHOO0Opa3HO paboTaeT ¢ OAMHOY-

HBIMU U COCTaBHBIMU 0ObEKTaMU.

O6cyxaeHue natrepHa «KoMNOHOBLLUK»

Hurepdeiic cocrasnoro o6bexra. [Ipu paGore ¢ nmarrepHoM « KOMIOHOBIINK» BO3HUKA-

€T BOIIPOC O TOM, KaK ()OPMUPOBATH COCTaBHbBIE 0OBEKTHI U KAKUM JI0JIKEH ObITh HHTEP-
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etic 6azoBoro Kiacca Component: IOJKEH OH COEPKATH OTIEPAITUH MO T0OABICHUTIO/
YIAJIEHUIO KOMIIOHEHTOB WJTU HET.

3/1eCh MbI CTIKMBAEMCS C KOMIIPOMUCCOM B BOIIPOCE O TOM, YeM JK€PTBOBATH — COTJIACO-
BaHHOCTBHIO HHTePdEiica KOMITOHEHTOB HWITH 6e30TmacHOCTHIO. C OHON CTOPOHDI, KITMEHTHI
JOJKHBI PABOTATh € TIPOCTHIMU U COCTABHBIMHU OOBEKTAMU €ITHHO0OPA3HO, UTO JETACT
pasymHbIM lo6aBJieHe ornieparnii Add/Remove B 6a30Bbiii kiacc Component. C apyroii
CTOPOHBI, ITH METOJIbI HE MOTYT OBITh HOPMAJIbHO PEAIM30BaHbI B KJacce Lea f, a 3HAUUT,
TaKoil IM3aitH OyeT HapyaTh MPUHITII MoACTaHOBKN JIMCKOB!.

EcTb TPpU BapHaHTa pEeIIeHuA ATON HpO6]IeMI)I, Ka)K,ZIbIﬁ CO CBOMMHI JOCTOMHCTBaMM
1 HEeJOCTaTKaMu.

Q Ucnonbzosanue Gpabpuunbix MeTo0B. CaMblil IIPOCTON BapUaHT PELUTH IPOOIeMy
COTJIACOBAHHOCTHU — CJIEJIATD KJIACCHI KOMITOHEHTOB HeM3MeHsieMbIMI. B aTOM ciryuae
COCTaBHOM 06BEKT OYIET (hOPMUPOBATHCSA (haGPUUHBIM METOIOM I KOHCTPYKTOPOM,
a HeOOXOIMMOCTD B METO1aX Add/Remove MOJTHOCTBIO IIPOTIAJIET.

U Meroabl Add/Remove HaXO/ATCS B COCTABHOM KoMIoHeHTe. Ecyiu hopmupoBaTh
cocTaBHbIE 0OBEKTHI C MOMOIIBIO KOHCTPYKTOPOB HEYI00HO, HO TIPOIiecchl GopMu-
POBaHMSA U UCIIOJIb30BAHNS KOMIIOHEHTOB YETKO Pa3iesIeHbl, TO Pa3yMHO TOMECTUTD
oleparuu 1o J06ABJIEHUIO /YIAJIEHIIO KOMIIOHEHTOB B KJiace Compos i teComponent.
B sTOM ciryuae wacTh KIMEHTOB OYAyT 3HaTh 0 KJ1acce CompositeComponent, HO
OCTaJIbHbIEe KJIUEHTHI CTAaHyT UCIIOJIb30BaTh KJIacchl Component ¢ GoJee MPOCThIM
unrepdeiicom.

O Meroast Add/Remove HaxXoAATcss B 6a30BOM KoMIOHeHTe. Ecsin ke cocTaBHOI
00beKT gBJIseTcs 6A30BbIM CLIEHAPUEM, a OJMHOYHBIA KOMIOHEHT — YaCTHBIM CJIy-
4aeM, TO TOPa3Io IIpolie 100aBUTh orepanun Add,/Remove B 6a3oBblil Kiaace. B atom
cJIydae omeparnu kimacca Leaf MOTYT reHeprupoBaTh NCKII0YeHNe InvalidOpera
tionException WK IPOCTO HUYETO He JeaTh B 3aBUCUMOCTH OT TOTO, SIBJIIETCSA
BBI30B orepaiui Add Ha OJMHOYHOM KOMIIOHEHTE OIIMOKOI UK HET.

lpumeHuMoOCTb

KoMIIOHOBIIUK — 3TO OTHOCUTEJILHO HU3KOYPOBHEBBIN MTATTEPH MTPOEKTUPOBAHMS, KO-
TOPBIiL JIGKUT B OCHOBE JPYTUX TMAaTTepHOB. KOMaH/1bI OOBEAMHSIOTCS B COCTABHbIE KO-
MAHJIbl, IEKOPATOP ABJSAETCS COCTABHBIM OOBEKTOM € OJIHUM JOYEPHUM HJIEMEHTOM,
MOCETUTEIh OUeHb YaCTO 0OXOIUT COCTaBHBIE OOBEKTHI HEPAPXUIECKOT (DOPMBI.

' O npunimie noacranoBku JIMCKOB peub moiiziet B yacTu [V.
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[TaTTepn «KOMIOHOBIMK» TIPUMEHSIETCS 151 MOZIETPOBAHNS MEPAPXUYECKUX CTPYKTYP
JaHHBIX, ITPOCTbIE 3JIEMEHTbBI KOTOPbIX O6'be[[I/IHf{IOTC${ B 60.]166 CJIOKHbIEC KOMITIOHECHTDI.
IMarrepn «KoMIOHOBIUK» 1103BOJIET paboTaTh ¢ TAKUME OOBEKTAMU eAuHO00Pa3HO,
CKpBIBast OT KJMEHTa Pa3HUILy MEKAY OJUHOYHBIM M COCTABHBIM OOHEKTAMI.

Mpumepbl B .NET Framework

Cy1mecTBy€T psi/i TPeIMETHBIX 061aCTEH, B KOTOPBIX MaTTepH « KOMIOHOBIUK» MCIIOIb-
3yeTcs MPAKTUUYECKU MTOCTOSHHO. KaxkbIil 13 Mpe/ICTaBIeHHBIX ajiee KIacCOB SABIISICT-
¢S TPUMEPOM M CTIOTh30BAHUS TTATTePHA « KOMITOHOBIIINK .

U IlocTpoeHne KOMIIOHEHTOB MOJb30BATEIbCKOTO MHTEPdelica — System.Win-
dows.Forms.Control B WindowsForms, FrameworkElement B WPF,
CompositeControl B ASP.NET.

O Pa6ora ¢ Xml — kacesl Xm1lNode u XElement.

U /lepeBbs BolpaskeHuii — kiacc Expression.



[naBa 16

[aTTepH «3amecTurtenb»
(Proxy)

Hasuauenue: ABJSeTCS CyppOraToM JAPYroro o0beKTa 1 KOHTPOJUPYET JAOCTYII
K HEMY.

MotuBauusa

Vsmenenvie TpebOBaHUIN 1 HBOJIOIIS CUCTEMbBI MOTYT BbI3BaTh HEOOXOMMOCTD BHE-
CEHUSI CePbe3HBbIX apXUTEKTYPHBIX N3MeHeHn1. Ecin Ha paHHUX aTarax Hekasl orepa-
1M BBITIOJTHAJIACHh HA CTOPOHE KJWEHTA WJIN K€ TPUJIOKeHNEe COCTOSIIO U3 OJHOTO
POIECCa, TO CO BPEMEHEM UCIIOJHEHUE ONlepaliui MOKeT ObITh IEPEHECEHO Ha CEPBeEP,
a MPUJIOKEHIe pasdUTO Ha HECKOJBKO TPOIECCOB. B pesyJibTare BOHUKAET 3a/a4ua
B3aMMO/IEIICTBHUS C YIATEHHBIM IIPOIIECCOM, PeaJu3allis KOTOPOH J0/KHA OBITh MaK-
CHMaJIbHO [TOXO0’Kei Ha JIOKaJbHOe B3auMoielicTeue. VIMEHHO /171 TaKuX 1eJiell mpeji-
Ha3HAUCH MATTEPH «3aMECTUTEb>.

B ciryuae ¢ npuiioskeHreM sl UMIIOpTa JIor-(hailJioB ero pazpaboTYNKKI MOTYT IPUITH
K 3aKJII0YEHHIO, UTO TIpsiMast paboTa ¢ yaJeHHbIM XPaHUJIUIIEM SIBJISIETCS HeyIauHbIM
peleHreM U He0OXOUMO BBIJIEIUTh OT/EIbHBIN CEPBUC [IJIST COXPAHEHUST IAHHBIX.
[Tpu ucnosb3oBanuu coppeMeHnbix oubanorek, takux kak WCF, ASPNET WebAPI
nan NET Remoting, BBIIOTHUTD TaKOii 1iepexo; OyaeT HECI0KHO.
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ITpu ucnoabzosanu WCF crapsiii uarepdeiic ILogSaver U Bce 00bEKTHI, UCIIOJIb-
3yeMble B KaueCcTBe apryMEHTOB 1 BO3BPAIaeMbIX 3HAYCHUH, HY’KHO IEKOPUPOBATDH
criernraabHbIMu atpubyTtamu (ServiceContract + OperationContract uData-
Contract + DataMember). 3areM CKOH(GUTYPUPOBATH MPUIOKEHHUE, T0OABUB B €T0O
KoH(UrypanuoHHbIi (aiin nndopmarmio o npusaskax (binding), konTpakrax (contracts)
u Toukax gocryna (endpoint). TTociie 4ero ocraHeTcst CO3/1aTh IIPOCTON KIacC-3aMeCTH-
TesTh (MJTH MTPOKCU-KIIACC) ¥ MTOJTb30BATHCS UM TaK, Kak 6y/ATo peanusanus ILogSaver
HAXOJUTCSI B 9TOM 3Ke mpoiiecce! (suctunr 16.1).

JIucTuHr 16.1. NMprmep NCNONb30BaHUA KNacca-3amectutens ans pabotsl ¢ WCF

class LogSaverClient : ClientBase<ILogSaver>, ILogSaver

{
public void SavelogEntry(LogEntrylogEntry)
{
// [lenerupyem BClo paboTy BHYTpeHHeMmy CBOWCTBY Channel
// ¢ tunom ILogSaver
Channel.SaveLogEntry(TogEntry):
}
}
/...

publicvoidSavelLogEntryAtTheBackend(LogEntrylogEntry)
{
var proxy = newLogSaverClient();
proxy.SavelLogEntry(TogEntry);
proxy.Close();

}

OcHoBHast «Marug» 3aKJi0ueHa B kjacce ClientBase<T> n HUKeaexkaiei nHdpa-
ctpykrype WCF, KoTOpast oTBedaeT 3a cepHain3annio apryMeHTOB, Tepeady Ux <o
IIPOBO/IaM» U Jleceprausalinio orseta. Kiacc LogSaverClient gaBisieTcs KIacCOM-
3aMECTHUTENIEM, KOTOPBII 103BoJIsIeT pabotaTh ¢ yaaieHHbiM W CF-cepBrUCOM Tak, Kak
6yaTo aK3eMIyIsIp ILogSaver HAXOANUTCS B TEKYIEM MPOIECCE.

! Kak Oyzer 1oKazaHo Jajiee, HOJTHOCTHIO UTHOPUPOBAThH PACIIPEAEJIEHHYTO IPUPOLY HE CJIELY-
€T, IIOCKOJIBKY 9TO MOJKET IIPUBECTH K HeTaTHBHBIM ITOCJIe/ICTBIAM. Pactipesesennoe B3anmMo-
JeliCTBIE HAJIATAET CJAMIIKOM OOJIBIIIOE YMCIIO OMOJIHUTEIbHBIX OTPAHUYEHUIT, UTHOPUPOBATH

KOTOPbIE OITaCHO.



aga 16. MatrepH «3amectutenb» (Proxy)

Kiaccnyeckast amarpaMma KJraccoB raTTepHa 3aMeCcTUTENb TIpejicTaByieHa Ha puc. 16.1.

Client  fo--oooo-3 5 Subject
+Request()
.
RealSubject _ Proxy
+Request() +Request() —|Lea|SUbjeCt.Requesm

Puc. 16.1. Knaccuyeckas guarpamma KnaccoB natrepHa «3amecTuTenby

YyacTHUKU:

a

O

Client — paboraer ¢ aGCTPaKTHBIM KOMIIOHEHTOM, He 3Hasl, SIBJISI€TCST OH HACTOSIIM
WA HET;

Subject (ILogSaver) — ompejeser nHTep@enc KOMIIOHEHTA;

Proxy (LogSaverClient) — 00beKT-3aMECTUTEIIb, KOTOPBII peajn3yeT HHTep-
(eiic KOMIIOHEHTa, HO JIeJIErNPYET BCIO PaboTy HACTOAIIEMY OOBEKTY;

RealSubject — pea]IbeIﬁ KOMIIOHEHT, /IOCTYII K KOTOPOMY OCYIIECTBJISACTCA YEPE3
3aMeCTUTEJIb.

06cy)kaeHue naTrepHa «3aMecTUTesNby

«3aMeCTUTEIbY SIBJISIETCS OHUM M3 HEMHOTUX IMAaTTEPHOB IIPOEKTUPOBaHNI, KOTOprfI

C TEUECHHMEM BPEMEHU IIpETEPIICsT JOBOJbHO CEPbE3HBIC N3MCHEHN . B kmaccuueckom

Tpyae «6aHlII)I YETbIPEX» ONMCaHbl TPU OCHOBHBIX CII€HAPWA NCITOJIb30BaHUS ITaTTEPHA

«3aMeCTUTEIb>.

Q

Y aseHHbIii 3aMeCTUTE/Ib OTBEYaeT 3a KOJMPOBAHNE 3aIIPOca U ero apryMeHTOB [
pabOThI ¢ KOMIIOHEHTOM B JIPYTOM aJ[pECHOM TIPOCTPAHCTBE.

BupTryasbHbIil 3aMecTUTETh MOKET KAIUPOBATH JAOTOJHUTEIbHYI0 MH(HOPMAIIIIO
0 peaTbHOM KOMITOHEHTE, YTOOBI OTIOKUTD €T0 CO3TaHME.

3alUIIAOIINI 3aMeCTUTEb IPOBEPSIET, UIMEET JIN BbI3BIBAOIIIIT 00BEKT HEOOXOIH-
Mble JIJIsT BBITIOJTHEHUST 3a1Tpoca 1paBa.

Bropoii u TpeTuii BapuaHThbl aTTepHa «3aMeCTUTE by IIPUMEHSIOTCS Ha ITPaKTUKE, HO

CBOEH M3BECTHOCTBIO ATOT MATTEPH 06s13aH TIepBoMy BapuaHTty. Kiaccol-3amecTuresniu
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SIBJISTIOTCST CTAHAPTHBIM TTATTEPHOM B MOABJSIONEM GOJIBITHHCTBE COBPEMEHHBIX
TEXHOJIOTUH TIOCTPOEHUS pacIIpe/ieJICHHbIX TPUIoskeHni. OiHAKO BHEITHUH BU/] KJTac-
COB-3aMeCTHTEIE 1 OIXO/IbI K MX Peasin3alii 3a ocaeHne 15 et nperepriesii oueHb
cepbe3Hble U3MEHEHUS.

Mpo3payHbIN yAaNeHHbIA 3aMecTUTeNb

OcHOBHAs ujiest yIATeHHOTO 3aMECTUTE ST 3aKII0YAeTCsT B TOM, YTO KJIMEHT MOKET pa-
60TaTh € KJIACCOM-3aMECTUTE/IEM TaK, Kak OyTO OH paboTaer ¢ 00bEKTOM B COOCTBEHHOM
aJ[PECHOM TIPOCTPAHCTBE. ITOT MOAXO/I HACTOJIBKO IIOHPABUJICS PaspaboTUMKaM pacipe-
nejeHHbIx TexHosioruii konma 1990-x — navasna 2000-x, 4To MHOTHE TEXHOJIOTUU TOTO
BpeEMEHU TIOCTAPAJIMCH CTEPETh IPAHb MEK/Y BHYTPHUIIPOIIECCHBIM U MEKITPOIIECCHBIM
B3auMojieiicTBreM. Tako ToAX0/1 TTOJYYUIT Ha3BAHUE NPO3PAUHOCTD MECTMONOJONCCHUS
u Jier B ocHoBy Takux Texnosioruii, kak DCOM u NETRemoting.

OpHako co BpeMeHeM pa3padOTYMKK HaYa Il OCO3HABATH, YTO MNOCTOSHHO CTAJIKUBAIOTCS
¢ pobieMaM «IbIPABBIX aOCTPAKIMIA» U He MOTYT MTHOPHPOBATH OCOGEHHOCTH CETEBOTO
B3aumojieiicteus. OcoberHoctr 06paboTKM OMIMOOK, HEOOXOAUMOCTD TOT0, YTOObI BCe Ia-
paMeTpbl METOJIOB ObLIN CePHAIU3YEMBIMHU, 3a€P/KKI 1 JJITEIEHOE BPEMSI UCITOJTHEHHSI
METOJIOB — BCe 3TO TpeOyeT APYroro MoAxoaa ¢ TOUKU 3peHus paspaborku’. I[ToaToMy B 110-
creHnX TexHosorusx, Takux kak WCF u ASP.NETWebAPI, kiaccbi-3amMecTiresiu nepe-
crasi ObITh IPO3pauHbIMIL PaspaboTurk MoskeT paborarh ¢ uHTepdeiicom ISomeInter—
face, KQKIBIN BBI30B KOTOPOTO MCIIOJHSIETCS HA Y/IaJIEHHOW CTOPOHE, HO TIPOTPAMMUCTY
CaMOMY TIPUJIETCS CTEPETh IPAHb MEK/Y PACIIPEIeNIEHHbIM 1 JIOKAIbHBIM MUPAMU.

Taxwue kiaccwl, kak ChannelBase<T> B WCF, cusibHO ynpomaioT B3anMojeiicTsue
C YAQIEeHHBIM MTPOIECCOM, HO OHU BBITIOJHSIOT POJIb CKopee (acaoB, 4eM KJIacCOB-3a-
Mecturesert!

3amecTutenb Vs. AeKOPaTop

CTpyKTYpbI IATTEPHOB «3aMeCTUTENb> U «/[eKopaTop» oueHb oX0xKN. KasKblii n3 HUX
COMEPIKUT CCHIIKY Ha 6a30BbIN KOMITOHEHT U IETETHPYET MY BHITIOJTHEHNE BCell pabOTHI.
Ho y aTux marrepHoB pa3Hoe Ha3HAUECHME.

MO:KHO CM€JIO TOBOPHTB, UTO YAAJeHHBII 3aMeCTUTe b HapyIIIaeT MPUHITHI 3aMelieHus Jlvc-
koB. IIpu 3amene sokanpHO# peanm3zanyn [LogSaver ynasieHHbIM 3aMecTUTE/IEM [TOBeICHUE
HPHUJIOKEHHsT 00sI3aTeTbHO U3MEHUTCST. VI3MeHeH s KOCHYTCSI BpeMeHU HCIOTHEHUS U 06pa-
60TKM OIOOK. 3a4aCTyI0 MOXKET IIOTPEOOBATHCS MOJHOE TIEPENPOEKTUPOBAHUE KIMEHTA
[LogSaver ¢ ygeTom ero HOBOII y/IaTeHHO TPUPOJIHI.



aga 16. MatrepH «3amectutenb» (Proxy)

Jlexopatop 106aBIseT MOBEIEHE BCeM MeToIaM WHTepdeiica, O3B0 HAHN3bIBAT
pacumpenus olHO Ha ipyroe. Kiacc-3aMecTuTes b MOXKET BBITOJTHATD OTIpe/ie/IcHHbIC
JeACTBUSI, HATPUMED CO3/IaBaTh HACTOSIIHMIT KOMIIOHEHT 10 Mepe HeOOXOMMOCTH, HO
OH He JI0JDKEH HUYEro IMOAMENINBaTh B Pe3yJIbTaThl UCITOJTHEHUS OTIePAIIH.

BuptyanbHbiit 3amectutenb u Lazy<T»

Kiacc Lazy<T> MOKHO CIUTATH YHUBEPCATBHBIM CTPOUTETBHBIM OJIOKOM, € TTOMOTITHIO
KOTOPOTO JIETKO CO3/IaBaTh BUPTYyaJsIbHbIE KJIacchl-3aMecTuTesnu (auctunr 16.2).
JInctunr 16.2. Peanv3auna BUPTyanbHOro 3aMecTuTens ¢ NomolLLbio Lazy<T»

public interface IHeavyweight

{

void Foo();

// CTOMMOCTb CO3[1aHWA KNlAaCCa OYEeHb BbICOKA
public class Heavyweight : IHeavyweight

{
public void Foo()

{}

// BupTyanbHbid 3aMecTuTenb, KOTopbid OyneT CO3fasaThb
// TAKENOBeCHbIi 00beKT Julb Npu HeobXOAUMOCTU

public class HeavyweightProxy : IHeavyweight

{

private readonly lLazy<Heavyweight> Tlazy = new Lazy<Heavyweight>();

public void Foo()
{

_lazy .Value.Foo():
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lpumeHumocTtb

Kiaccer-samecturesn akTHBHO IIPUMEHAIOTCA TaM, I'/ie HYyKHO CIIpATaTb MCXOTHBII
00BEKT U JIO6aBI/ITb K €ro M€To/IlaM HEKOTOPOE IMoBeAeHME: TIO3BOJJIUTDH OTJIOKUTDL CO3/1a-
HUE JOPOTOCTOANIIETO O6'beKTa, KOHTPOJIMPOBATb KOJIMYECTBO BbISOBOB METOJa UJIN
CIIpATATb yAaJICHHYIO IIPUPOAY o0beKTa.

Mpumepbl B .NET Framework

U Ynanennble Kiacchbl-3aMecTUTENN. B KOMMyHUKAIIMOHHBIX TexHosorusx B .NET
Framework npumMensiores yaneHubie mpokcu-kiacehl: ChannelBase<T>B WCF,
RealProxy B .NETRemoting.

U Bupryanbabie kinaccbl-3amecturesn B ORM-dpeiimBopkax. B coBpemerrbix ORM
(Object-Relational Mapping — 06beKTHO-peNALUOHHOE OTOOPaKEHHUE), TAKIX KaK
NHibernate v EntityFramework, mpuMeHsTioTest Crieruaan3npoBaHHbIE BUPTYTbHbIE
kiacebr-samecturesin. ORM rerepupyer obosouky Haj cyiHoctsimu (dataentities),
4T0GBI OTCIIEKUBATH U3MEHEHMsI U TeHEPUPOBaTh KOPPEKTHBIN SQL-Ko1 17151 00HOBJIe-
Hud 3anuceil B 6ase JaHHbIX.
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Jlio6ast MHAYCTPUS 110 MePe B3POCIEHUSI CTAPAETCS JEJIUThCsI CBOMM OIIBITOM C TIOJI-
pacTamoInM MoKoJeHneM. [laTTepHbI MPOEKTUPOBAHUSI, pACCMOTPEHHbBIE PaHee, sTB-
JISIIOTCS OTJIMYHBIM IIPUMEPOM ITOBTOPHOTO MCIIOJIb30BaHUs 3HAHMI 1 o1biTa OoJjiee
OIBITHBIX IIPOEKTUPOBIIUKOB. IlaTTepHbI BecbMa 110JIe3HbI (MHaYe 3aueM Obl s PEIINI
HaIucarh elle OJJHy KHUTY Ha 9Ty TeMy?), HO OHU TTOKAa3bIBAIOT TUIIOBbIE PENIEHU
TUIOBBIX 3a/1a4. HekoTOpbIe MaTTepHBI BechbMa 00IIue, APyrue CrenuduaHbl s
KOHKPETHOI1 IpeMeTHON 001aCcTH, HO MHOTUM IIPOrpaMMUCTaM BCe paBHO OyaeT He
xBataTh 6osiee PyHIAMEHTAAbHBIX IIyT€BOAHBIX HUTEl, ClIeays KOTOPhIM CTAHET
pa3BUBATLCS AM3ANH.

B 57T0ii yacT Mbl PACCMOTPUM TIOITYJIIPHBIE TIPUHITUITBI TIPOEKTHPOBaHsT, 0003HAYEHHbIE
a6bopesuarypoit SOLID. B cepenute 1990-x rogos Pobept Maprun Hauas myGauKoBaTh
B skypHase C++ Report ctaThbu Ha TeMy MPOEKTUPOBaHUs. B KauecTBe OCHOBBI GBIIO
B3SITO HECKOJIbKO M3BECTHBIX PaHee IPUHIIUIIOB TPOEKTUPOBAHUS, 100aBIeHbI COOCTBEH-
HbIE MBICJIU, M Ha CBET TOABUIINCH (DyHAAMEHTAIbHbIE IPUHIIUIIBI 0ObEKTHO-OPUEHTH-
POBaHHOTO TIPOEKTUPOBAHUSI.

V3HaYaIbHO 9T MPUHITUITE GBI OTIUCAHBI B HECKOJIBKO MHOM TIOPSIIIKE U B apXUBE
«iamomkn Boba» snauatcs nox abopesuatypoit SOLID. Yepes HECKOIBKO JIET OHU
nepekouesasu B kaury Agile Software Development, Principles, Patterns, and Practices,
aCco BpeMeHeM — B aHAJIOTUYHYIO KHUTY ¢ TTpuMepaMu Ha a3bike C# «IIpunnmsl, mpax-
TUKK U METOAMKU THOKON paspaborku Ha szbike C#». 31ech MOPS/IOK yiKe ObLI MHBIM
1 osiBUITNCH «11estbHbIey (SOLID) npunImel, 3ByYHOCTH Ha3BaHUS KOTOPBIX B HEMAJION
cTerieHu obecTieyria UM yCrex.

OpuruHajsbHble CTaThl OBLIM OMYOJUKOBaHbI ouTH 20 JieT Ha3a/l, Koraa 00beKTHO-
OPHUEHTHPOBAHHOE MBINIJIECHNE TOJBKO CTAHOBUIOCh MEHHCTPUMOM, B KaueCTBe MPH-
MEPOB HCII0JIb30Bajcsa A3blKk C++. CToJIb IOUTEHHBII BO3pacT gaeT o cebe 3HATh,
U opurnHajibible cratbu PobGepra MapTuna cojepskaT psiJi COBETOB, IOJIE€3HbIX JIUIIb
ntst sibika C++ pBamgnatuierneil gasHoctu. OCHOBHON yIOP J€JIA€TCS Ha KPUTHKE
CTPYKTYPHOI'O IIPOrPaMMUPOBAHKMA U BOCXBAJEHUU 00BEKTHO-OPHUEHTHPOBAHHOTO
noaxoza. JIIoGOoIbITHO, 4YTO MHOIHE «COBpeMeHHbie» onucanusg SOLID-upunuuinos
BCe elIle TIOKa3bIBAIOT TT0JIb3Y MOJTUMOP(U3Ma Ha TIpUMePe UepapXuu (UTyp 1 TOBOPSIT
0 1pobJsieMax TPaH3UTUBHBIX 3aBUCUMOCTEI, KOTOPbIE JaJeKO HE CTOJIb aKTyabHbI
B C# uin Java.

S ke xouy pacemorperb SOLID-IpuHIMIIBL ¢ a0CTPaKTHON TOYKU 3PEHUSsI, TOAyMaTh
0 TOM, KakyIio IpobjieMy OHM IPU3BaHbI PeriaTh (M PemaioT A1) U KaK MbI JOJKHBL
cMOTpeTh Ha HuX cerozind, korga OOII yike 1aBHO cTAIO MMPOKO PACIIPOCTPAHECHHON
MapaurMoil MporpaMMUPOBAHUSI.
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ITpunnun eauncTeennoi oosizannoctu (SRP — The Single Responsibility Principle):
Y KAacca,/ Mooy 00axcHA OblMb AU 00HA NPUUUNA 0L UsMeHeHust. [JaHHbIA TPUHITIALL
roBOpUT 0 6opbOe ¢ MBMEHEHUSIMHU, HO Ha CAMOM JIeJIe CYTh €0 CBOAUTCS K 6OpbOe co
cioxuocthio (tackling the complexity). JTxo60it c10KHbII Kaace K0JxKeH ObITh pa3ouT
Ha HECKOJIbKO MPOCTBIX COCTABJISIONIMX, OTBEUYAIOIIIX 32 OTIPEAEIEHHBII aCTIeKT TTOBe-
JleHust. DTO YIPOILIaeT Kak MOHUMaHUe, Tak ¥ pa3BuTHe Kiacca B OyaymeM. ITpocroit
KJIacc ¢ HeGOITBIMIM YHMCTIOM 3aBUCHMOCTEH JIETKO UBMEHUTH HE3aBUCHMO OT TOTO, CKOJTb-
KO NMIPUYWH JIJIst U3MEHEHHUs cyliecTByer. PazpaboTunk oueHb pesiko 3HaeT, Kak Tpebo-
BaHUST U3MEHTCS B OYIYIIEM, UTO IeTaeT TPOCTOE PeIeHne Ty UM CIIocoOoM obec-
MeYeHNsT THOKOCTH.

Ipunun <otkpbit/3akpeir> (OCP — The Open-Closed Principle): npozpammivie
cyupocmu (K1accol, MoOOYIU, pyHKUuU 1 m. n.) Q0INCHLL ObiMb OMKPLIMbIMU 05 PACULU-
PeHUSL, HO 3aKPLIMbIMU 015t MOOupuraruu. JIIob6oi TOTOBBIN MOJYJIb TOJUKEH ObITh CTa-
OUIBHBIM (3aKPBITBIM) € TOYKHM 3PEHUS CBOETO MHTEpdEica, HO OTKPBITHIM € TOUKH
3PEHUsI peain3alui. 3aKPbITOCTh MOJLYJIeH 03HAYAEeT CTaOMIBHOCTD MHTEpdeiica 1 BO3-
MOKHOCTD MCIIOJIb30BaHUs MOYyJIel ero Kauentamu. OTKPBITOCTh MOy el O3HAYAeT
BO3MOKHOCTD €TO M3MEHEHMST Ty TeM M3MEHEHMsT PeATU3aTITHH TJTH JKe TTYTeM TTepeoTpe-
JICTICHVS TIOBEJICHUS 3a CUET CO3/IaHusT HAcaeTHUKOB. COKPBITHE HH(POPMAIITH U MTOJIH-
MOP(U3M MO3BOJIAIOT OTPAHUYUTH KOJMYECTBO U3MEHEHUH, KOTOPbIE TTOHAL00UTCS
BHECTH B CUCTEMY ITPU OUEPEIHOM U3MEHEHUN TPeOOBAHUI, UTO CIETAET ITOT MPOIECC
6oJiee TIPOCTBIM U YIIPABJIAEMBIM.

Ipunun 3amenrenust Jluckos (LSP — The Liskov Substitution Principle): donicna
CYWECMBOBATN BO3MONCHOCTL 6MECTNO 03068020 MUNA NOOCMABUMDb 10001 €20 NOOMUN.
[TockoJIbKY HACTIEOBAHUE SIBJISIETCS OJIHUM U3 KJIIOUYEBBIX MEXaHU3MOB 00BEKTHO-0OPH-
EHTUPOBAHHOTO [TPOEKTUPOBAHMUST, OUE€HD BAKHO UCIIOI30BaTh €r0 KOPPEKTHBIM 00PasoM.
JlaHHbBIN TIPUHIIAIT JIaeT YeTKUe PEKOMEHIAINN O TOM, B KAaKUX Mpe/leiaX MOKET U3Me-
HSATBCS II0BEIeHUE METO/I0B, [IePEOIIPeieJIeHHbIX B IPOU3BOAHBIX KJIACCaX, YTOObI MEXKILY
KJ1accaMu coxpafsinoch oTHotrerue «ABJIAETCA».

Ipunuun pasenenust uarepdeiicos (ISP — The Interface Segregation Principle):
KAUEHMbL He QONIICHDL BLIHYICOEHHO 3ABUCEMD OM MemMo008, KOMOPbIMU He NOTb3YIOMCS.
WNurepdetic kiacca ornpenesnsieTcss HEKOTOPbIM KOHTPAKTOM, KOTOPOMY OH JIOJIZKEH cJie-
JIOBATD P/ CBOUX KJINEHTOB. VIHOT/Ia BOSHUKAIOT CUTYAITNH, KOT/IA Y PA3HBIX KJINEHTOB
[IOSIBJISIOTCS Pa3JInyHble ClleHAaPUK NCII0JIb30BAaHU KJIacca, B Pe3yJibTaTe Yero ero uH-
Tepdeiic CTaHOBUTCS HECOTIACOBAHHBIM U HEYAOOHBIM B UCIOAb30BAHUN. [JaHHbIi
TIPUHITATI TOBOPUT O TOM, YTO KJIMEHTBI XOTST UMETD IeThHBIN U COTTACOBAaHHBIN WHTEP-
(eiic cepBrUCOB HE3aBUCUMO OT TOTO, [1OJIb3YETCS JIM TUMU CEPBUCAMHU ellle KTO-TO,
KpoMe HUX, WJIN HET.
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Ipunuun uasepcun 3asucumocteii (DIP — The Dependency Inversion Principle):
MOOYAU BePXHE20 YPOBHS He DONICHBL 3ABUCEMb 0M MOOYLeT HuicHezo yposhs. U me
u Opyeue domicnol 3asucemn om abcmpaxyutl. CIUIIKOM OOJIBIIIOE YHCIIO 3aBUCUMOCTEN
KJIacca rOBOPHT 0 mpobJieMax B ero ausaiite. Bo3aMoykHO, KITace JieTaet CIUIKOM MHOTOE
WJIK K€ OH HEY/IaYHO CITPOEKTUPOBAH, YTO IIPUBOJIUT K HeO6XO,Z[I/IMOCTI/I BbI30Ba 110 O/1-
HOMY METO/TY ¥ GOJIBIIOTO Yrca 3aBucnmMocTeii. JIro6as 00beKTHAsT CHcTeMA TIPEICTAB-
sstet coboit rpad B3anMoIeHCTBYIONMX 00BeKTOB. [Ip1 5TOM HEKOTOPbHIE 3aBUCHMOCTH
ABJIAIOTCA AETAJIAMUA peajin3alilul 1 KOHTPOJIMPYIOTCA KylaCCaMU CaMOCTOATEJIbHO, a He-
KOTOPBIE TOJKHBI IEPEaBaThCs U3BHE TTPU KOHCTPYMPOBaHUU 0OBeKTOB. JlaHHbIii
TIPUHIUTI TOBOPUT O HEOOGXOAMMOCTH BBIZIETIEHUS U TIEPeIadr KIIOUYEBBIX 3aBUCHMOCTEH
Yyepes apryMeHThl KOHCTPYKTOPA, YTO IIO3BOJIAET IEPEHECTH IIPOOIEMbI CO3MAHMUS U BbI-
60pa KOHKPETHBIX 3aBUCUMOCTElN Ha BbI3bIBAIOLINI KO,
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[MpyMHUUN eAUHCTBEHHOM
006s3aHHOCTU

Henb3s 06bATL HEOOBATHOE.

Kossma lpymkos

ITpunuun euHcTBEHHOM 00s3annocTH (Single-Responsibility Principle, SRP): «Y xzac-
ca donvcna Ovims moavko 00Ha npuvuna ons usmenenus> (Mapmun P. TIpunimne, nat-
TepHbI U IPaKTUKU ruOKoi paspaborku. — 2006).

B paspa6otke ITO ecTb oj1Ha HEU3MEHHAsI COCTABJISIONIAst — HEU30EKHOCTD H3MEHEHU.
Kaxk 6bI Mbl HU CTapaich, Kak Obl HU [BITAINCH IIPOAYMaTh BCE 0 MeJIOYel, paHO WK
o310 TpeboBanus usmenarcs. TpeboBaHUs MEHSIOTCS U3-32 U3HAYAIBHOIO HE0I10-
HUMaHU 32241, U3MEHEHUIT BO BHELITHEM MUPE, 60J1ee TOYHOI0 OCO3HAHMS COOCTBEHHBIX
HYK/I 3aKa3YNKOM WJIU JIECSTKOB JIPYTUX puanH. Ha camMom fiesie BaykKHBI HE CTOJIBKO
MPUYUHBI U3BMEHEHWH, CKOJIBKO HAIIIM BO3MOKHOCTH TIO aJIalITAIlUA CUCTEMbI K HOBBIM
TPeOOBAHKAM U JIETKOCTh BHECEHUS U3MEHEHMIA.

Muorue pazpabOTYNKI CUUTAIOT, YTO 00OOIIEHHbIE PELIEHIS ABJISIOTCS JIyYIIUM CIIO-
co60M 60pbOBI ¢ U3MeHeHUsIMHU TpeboBaHuil, [ToraraeTcst, UTo eCJiu IPELyCMOTPETh BCe
BO3MOJKHBIE CIIEHAPUH U MPEAOCTABUTH PA3IMYHbIe TOUKH PACIIMPEHUS, TO CUCTEMA
CMOJKET pelaTh Jiobble 3aa4r 1M0JIb30BaTe . Ho y 5Toro moaxoja ectb HeCKOJIbKO
CEepbe3HBIX HeZ0CTaTKOB. Mbl (pa3paboTUUKN) OUeHb IJI0XO pasdupaeMcst B BOIIPOCaAX
[pejcKasanust OyAyIIero, He 3HaeM, Kak U3MeHsTCs TpeOoBaHus B OyAyIIeM 1 B KaKOI
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MIOCKOCTH CHCTEMA IOJIKHA JIETKO PACIITUPATHCA. A TTOCKOIBbKY THOKOCTH BCET/Ia MPH-
BO/IMT K YBEJIMYEHUIO CJIOKHOCTH, TO IIOJIy4E€HHOE pellleHre He BCer/ga CIIPaBJIAETCA C UC-
XOJTHOU 3a/1a4eil U TI0X0 TOIAeTC MOIU(PUKATIAM.

Jpyroii moaxon K 06ecredennio pacpsIeMOCTH 3aKII04A€TCsl B UCIIOIb30BAHNI HaK-
6oJiee MTPOCTHIX PEIIEHHIT: TIPOrPaMMHAast CYIIHOCTD (KJIACC, MOJLYJIb, METOJT) I0JIKHA TI0
BO3MOKHOCTH PeaTh JIUIIb OJHY 33j1a4uy, HO JieJIaTh 3To Xopotno. Kak 5To npenroTepa-
maet npobseMy usmeneHuit? Ouenn 1pocto. Yem MeHblIe y MeToj1a, KJIacca Wil MOJIY-
JISt BCIIOMOTATEIBHBIX 33/1a4, TEM HIKe BEPOSITHOCTD CJIyYalHBIX N3MEHEHMUIA.

Dpenepur Bpyke B cBoeil kuure «Mubndeckuii 4eT0BEKO-MECSI> BBOIUT MOHSITHUSI
ecTecTBeHHOI caoskHocTH (essential complexity) u npuUBHECEHHON MM CIIyYailHO
cnoxuoctu (accidental complexity). EctecTBeHHAs CI0KHOCTD MCXOINUT U3 IIPEAMETHOIL
00JIaCTH U SIBJISIETCS] HEOThEMJIEMOI YacThio JIE0OOTo pererst. [IpuBHECEHHAST CIIOK-
HOCTb BHECEHA HaMM B ITpolecce peajnsallii 3a cUeT [JIOXOTo u3aiiHa, Heyla4yHO Bbl-
GpaHHbIX GUOINOTEK MITH HETIOAXO/AIIETO A3BIKA TTPOTPAMMUPOBAHUS.

W3meneniisi, BHOCUMbIE B CUCTEMY, TAKKe MOKHO PA3JIeJTUTh HA eCTECTBEHHbIE, KOTOPbIE
BO3HUKAIOT N3-32 N3MEHEHsT GU3HEC-TOTHKI UITH TPEOYEMOTO TOBEIEHTIS, 1 CIyYaiHbIe,
KOTOPbIE MBI BBIHY K/IEHBI BHOCHTD BO BTOPOCTETIEHHBIE MOJYJIN M3-32 HEYAAYHOTO JI1-
3aiina. VsMeHeHus B 3aKOHO/IATeJIbCTBE IIPUBENYT K UBMEHEHUSIM B KJIACCE BBIUUCITIEHUST
3apabOTHOI TIATHI U SIBJISTIOTCST ecTecTBeHHbIMU. HO MBI He XOTHM €ro MEHSITh [IPU 13-
MEHEHUH TTOJh30BATENBCKOTO HHTEepdelica, cMeHe 6a3bl JAaHHBIX W W3-32 H3MEHEHU T
(opmara oiHOTO U3 OTUETOB.

Cy1ecTByer psiji I1aTOJOMMYECKIX ClydaeB HapylIeHUs [IPUHIIAIIA eIMHCTBEHHON 0051~
3aHHOCTH: KJIACCHI TI0JIb30BATEICKOT0 HHTEP(eiica, KOTOPbIE 3HAIOT O OU3HEC-TTPaBIIAX
WK paboTaloT HAIPAMYIO ¢ 6a30ii JaHHbBIX, WK Kaacchl Windows-cepBrcoB ¢ obuiiemMm
6usnec-ynoruku. Ectb nipumeps Hapynienust SRP Ha yposre npunosxkenuii: Windows
Forms-upusnoxenue, B koropom pacnoaraercss W CF-cepsuc, Windows-cepsuc, B3au-
MOJIEVCTBYIONTUI C TTOJTH30BATEIEM C TIOMOINIBIO IMATOTOBBIX OKOH. DTH TIPUMEPHI T10-
Ka3bIBAIOT, 4TO HapyileHus SRP ObIBalOT Kak Ha MUKPOYPOBHE — Ha YPOBHE KJIaCCOB
WJIN METOJIOB, TaK X HA MAKPOYPOBHE — HA YPOBHE MO/IYJIel, TIOJICHCTEM U TIEJIBIX TIPU-
JIOKEeHWH.

[IpuBeseHHbBIE paHee MPUMEPBI He CTOJIbKO HapyiaioT SRP, ckoibKko mpoTnBopeyar
3IpPaBOMY CMBICITY. B peanbHom Mupe npodieMbl ObIBaIOT G0Jiee TOHKMMU, KOT/Ia OAUH
paspaboTYNK TOBOPHT, YTO AU3ANH XOPOII, & [JIs IPYTOTO OH CEPHE3HO «ITOMAXUBAET>
Y BaM XOYETCsI Hali T BECOMbIE aPTYMEHTBI TIPOTHB TEKYIIEro penieHust. UTo0bI TIOHATD,
Hapylaer Jii KOJ IPUHIUI eIMHCTBEHHON 003aHHOCTH, BasKHO IIOHUMATh, KaKy1O
mpobJieMy OH JIOJIKEH pelaTh.
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Ans yero HyxeH SRP

[IpUHIATT eIMHCTBEHHON 0OSI3aHHOCTH TIPeHA3HAYEH 17T 60PBOBI CO CIOKHOCTDHIO.
Korpga B pustosxkennu Beero 200 ¢TPoK, TO AU3aliH KAk TaKOBOIi BooOIIe He HysKeH. J[o-
CTATOYHO aKKyPAaTHO HAMUCATD 5—7 METOOB U PEIIUTH 3a/1a4y JIOOBIM JOCTYITHBIM
crioco6om. TIpobreMb BO3HUKAIOT, KOT/Ia CUCTEMA PACTET U YBETUINBAETCS B PA3MeEpE.

3aBUCHMOCTD MEK/LY YUCIOM CTPOK KOJIA U CJIOKHOCTBIO PEIIEHNUST SABJISETCS HeJTuHe -
HOH. JTobaByieHre KakI0il HOBOM (hyHKIMK B cucteMy TpebyeT Bee OoJiblie 1 6oJbIine
yeusmii. Kora peub kacaetcst IeCSITKOB U COTEH ThICSY CTPOK KOZIA, TIPUXOAUTCS BCIIO-
MUHATh TaKKe «CTPAIIHbIe» MOHATHS, KaK «a0CTPAKIU» U «COKPBITHE HH(DOPMAIIUN»,
U JIydliie TIPOYMBIBaTh 00sI3aHHOCTH Kask0r0 Kiaacca. [Ipu paspaboTke KpyIHOiA cu-
CTEMbI OYEHb BasKHO UMETh BO3MOKHOCTD COCPEIOTOUNThCS Ha ITABHOM 3a/1aue MEeTo/1a,
KJTacca MJIM MOJLYJIst M BRIOPOCUTH M3 PACCMOTPEHMUST BCE BTOPOCTENEHHBIE [IETAJIN.

OCHOBHBIM CTPOUTEIBHBIM OJIOKOM 00BEKTHO-OPHEHTHPOBAHHOTO MTPUJIOKEHIIS SIBJIsI-
€TCsI KJIACC, TOATOMY OOBIYHO MTPUHIIUT ¢IMHCTBEHHOM 0653aHHOCTH PACCMATPUBACTCS
B KOHTeKCTe KJacca. Ho MOCKOIbKY OCHOBHYIO PaBOTY BBITOJHSIIOT METOJIbI, TO OYeHb
BaykKHO, UTOOBI OHU TaksKe ObLJIM HAIlEICHbI Ha PEllICHUE OHON 3a1aui.

OcHoBHas cI0KHOCTH npuniuina SRP B8 ToM, 4To TIOHATHE <«OOA3aHHOCTU> ABJIAETCS
OTHOCUTEJBHBIM. ECJIH MBI TOBOPUM, UTO Y KJIACCa UIIH METO/IA IOJKHA OBITh JIUIITb OfTHA
006sI3aHHOCTD, TO MOYKET JIU METO]I BAJUMPOBATH CBOU apTyMeHThI? Vi TornpoBaTh
olIpe/ieJIeHHbIe ATallbl CBOel paboThI? A MOJKET JIM KJIACC YUTATh U COXPAHSITDH JaHHbIE?

Hamume nnmm oteyterBue HapymeHust SRP oueHb 3aBUCHT OT TOTO, HACKOJBKO CIOKHBIM
SIBJISIETCST KAK/[BII U3 OMUCAHHBIX paHee maroB. Merox Oyzer Hapymats SRP, ecan
BaJIAJIAINSA apryMeHTOB 3aHMMaeT 40 CTPOK Ko/la 1 HAXO[UTCA B PA3HBIX €T0 YACTSIX.
Meroz Takske Oyzer Hapyuiath SRP, eciiv 3a 00uIMeM TpacCUPOBOYHBIX COODIIEHUT He
BUIHO ero ocHOBHOI Jioruku. Ho kxiace moxet u He napymats SRP, ecan on unraer
U COXPAHSIET TAHIBIE, HO Ha KAKIYIO OTEPAITHIO TPeOYETCST IBe CTPOKH KOJIA.

MpuHUMN efUHCTBEHHON 00A3aHHOCTH
Ha NpaKTUKe

PasBuTne mporpaMMHOTO ITPOEKTa MIPUBOJNT K yBeanueHno Xaoca. Crernka, HeIpoy-
MaHHBIE PEIICHNS, HeIIOTHOE TOHNMaHNe Ha3HAYeHUsT OPUTUHAJIBHOTO PEIIeHNs — BCe
3TO IIPUBO/UT K IIOCTEIIEHHOMY YXY/IIIIEHUIO KauecTBa Au3aiiHa. [Ipu BHeceHnn namene-
HUI1 OY€Hb BAKHO OT[EeHMBATh KAYeCTBO PENIeHNsT Ha TIPEZIMET €T0 YNCTOThI, COOTBETCTBUS
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TIPUHITATIAM TTPOEKTUPOBAHUS M 3/[PABOMY CMBICITY. 10, YTO Ha TIEPBBIX ATANaX JA0JKHO
ObLIO HAXOAUTHCS B OZHOM KJIacce, HeOOXOAUMO IIEPEMECTUTD B IPYTOE MECTO, a JIOTHKA,
KOTOpas IoMeniazach B OAHOM METO/Ie, MOKET IepepacT B IEeJIYI0 NePapXUIo KJIACCOB.

[TpuBeenHas B IPEABLIYIINX IVIaBaX 33a4a NMIOPTA JOT-(haIoB /711 TOTHOTEKCTO-
BOTO MOMCKA SIBJISIETCST BIOJIHE peayboil. Harra komanaa paspaboTaia YTHIUTY st
ummopra jor-aitnos B Elasticsearch ¢ 1esbio naydenns y3kux Mect mpou3BOIUTENb-
HOCTU 1 OBICTPOTO MOUCKA OTIPe/ieIeHHbIX coo0teHnil. [TepBast Bepcust aTON yTHIUTHI
MpeHAZHAYATIACD JIJIS OKCIIOPTA JIOTOB OIPEeIEHHOTO MPUIOKEHNST U ObLIa Pean3o-
BaHa 32 HECKOJBKO YACOB. ITO OBIIO MPOCTOE KOHCOJIBHOE MTPUIIOKEHHUE B TIAPy COTEH
CTPOK, U TJIaBHBII €T0 KJIACC BBITJISAE] TPUMeEpHO Tak (smcetunr 17.1).

Nuctuur 17.1. I'IepBaﬂ peannsauma yTuanTbl UMNopTa nor-cbaﬁnoa

public class LogImporter

{
public void ImportLogs()
{
string[] logFileNames = GetListOfFilesFromAppConfig();
foreach (var file in logFileNames)
{
var logEntries = ReadLogEntries(file):
SavelogEntries(logkntries);
}
}
private stringl] GetListOfFilesFromAppConfig()
{
// YnTaem CNUCOK (BainoB M3 KOHOUTYPALWMOHHOTO (Baina npuioKeHns
}

private IEnumerable<string> ReadlLogEntries(string fileName)

{

// YnTaem (Gain nOCTPO4HO

private void SaveLogEntries(IEnumerable<string> entries)

{
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foreach (var entry in entries)

{

DateTime dateTime = ParseEntryTime(entry);
// CoxpaHfaeM And NOMHOTECTOBOr0 MOWUCKA
LogSaver.SaveEntry(dateTime, entry);

private DateTime ParsekEntryTime(string entry)

{

// Tlony4aem BpeMa u3 for-taina, 3Has ero gopmat

}

Kiace LogImporter NOJHOCTBIO OTBEYAET 32 ITPOIECC MMITOPTa JTOT-(haiinoB. OH unTam
KOH(I)I/IpraHI/IOHHbel q)aI;,IJI NIpUIOKEHUA I TTOJIYIE€HUA CITUMCKa NMIIOPTUPYEMbBIX
(haiisioB, aHATTM3UPOBAJ TPOUYUTAHHBIE CTPOKK U COXPAHSI 3AIICU B OY€HD IIPOCTOM
dopmare ¢ momolibio hacagHoro kiacca LogSaver.

Hackoubko 910 peterive ynaunoe? Bee 3aBUCHT OT MOCTaBIeHHbIX Tiesteit. Ecan Tpeby-
€TCsl 0OZIHOPA30Basl YTUIUTA /Ul aHAJIM3a JIOTOB «IIPOJIAKIIH»-cepBepa B BOCKPECEHbE
BEYEPOM, TO ITO PellieHHe BIIoJIHE ollpaBaanto. Ho 0HO He oAxoauT, ecyiu ocTaBeHa
1eJTh Pa3paboTaTh MOJHOIEHHYIO YTHJIUTY, CITIOCOOHYTO 9KCIIOPTUPOBATH JIOTH Pa3HOTO
(bopmara niru XoTst ObI yUUTHIBATH BaKHOCTH (Severity) sammceil 1 o6pabaTbiBaTh COXpa-
HEHHbIE UCKJIIOYEHVST 0COOBIM 0OPa3OM.

[TocMOTPUM, KaK CJIef0BaHKe IPUHIUILY eANHCTBEHHON 00S3aHHOCTI MOKET YIyYIIITh
IU3aiTH 9TOTO Kojla. BOT Kak s MOAX0KY K BHECEHUTIO U3MEHEHU.

1. Y6upaem HeHy:kHble 00a3aHHOCTH. [IepBOe, YTO HYIKHO C/€IaTh, — ITO HAUTH
0065I3aHHOCTH, KOTOPbIE MOKHO TTEPETOKUTD Ha TIIIEYH BBI3LIBAIONIETO Kozia. B ranHoM
ciiydae 9To uTeHue Konpuryparyu. PaboTa ¢ KOH(GUTYpAIIMOHHBIM (hailioM IprIo-
JKEHU JIeslaeT 3TOT KO/l MeHee aBTOHOMHBIM, 3aTPY/HsIeT IOHUT-TeCTUPOBAHNE U T10-
BTOpHOE UCTob30Banme (sauctunr 17.2).

Jlnctur 17.2. YnyyweHHas Bepcua knacca Loglmporter
public class LogImporter

{

private readonly ICollection<string> TlogFileNames;
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public LogImporter(ICollection<string> TogFileNames)

{

_logFileNames = TogFileNames;

public void ImportLogs()
{

foreach (var file in _logFileNames)

{

var logkntries = ReadLogEntries(file):
SavelLogEntries(logEntries):

// OCTanbHble METOoAbl OCTanNCh 03 M3MeHeHus

}

ITOT 1ar Ka)keTcsT He3HAUYNTEJNbHBIM, HO OH O0ueHb BaskeH. DopMupoBaHue CIICKa
aHAIMBUPYEMbIX (haiiIoB ABJAAETCH 0OS3aHHOCTHIO BHI3BIBAIONIETO KOJA U HE JIOJIKHO
KOHTPOJMPOBATHCS KiaccoM LogImporter. HoBoe pemenwe sBisieTcst Goree mpo-
CTBIM ¥ THOKHUM OTHOBpeMeHHO. Tak, HanprMep, Terepb HaM He TIPUIETCS U3MEHSITh
KOJ[ 3TOTO KJIacca, eCJIM CIIUCOK aHATU3UPYeMbIX (hailsioB OyeT mepeaaBaThCs U3
KOMaH/IHOH CTPOKH, a He YATATHCS U3 KOH(MUTYpAIUH.

NMPUMEYAHUE

% HeKoTopble ynTaTen MoryT ckasatb, YTO BblfeneHne cTpaterun KoHGurypnposaHus

ToXe pelwmnno 6bl NocTaBneHHyto 3aaady. BoigeneHne nHtepdeiica ILogFileListProvider

MO3BO/IUT UMETb HECKOMbKO Pa3HbIX peannsaunil u obecneyut Tpebyemyto rmbKocTb.

Ho Takoi noaxoa ropasno cnoxHee, o6nanaeT A0NOAHUTENbHBIM YPOBHEM KOCBEH-

HOCTU 1 TpebyeT OT KNeHTOB Knacca Logimporter 3HaunTenbHo 6onbLumx ycunuia. Ecam

Knaccy ans pabotbl TpebyeTcs KonneKums CTpoK, oTpasute 310 TpeboBaHWe B CBOEM
pelleHnn Hanbonee NPOCTbIM U ACHbIM cnocobom!

2. BblgensieM kaacc pazbopa sanuceii jgor-daiiia. Y kiacca MOKeT ObITh HECKOJIBKO
30H OTBETCTBEHHOCTH, II0Ka BCE OHM SABJSAIOTCS OTHOCUTEJBHO MTPoCcThiMU. Kakoii
acrekT Kjiacca LogImporter SIBJSIETCS CAMBIM CJIOKHBIM? Pa30op IpoYrTaHHBIX
3ammmceii! ¥ 5ToTo acniekTa MHOJKECTBO TPAHIMYHBIX YCJIOBUIL: padHble (hOPMATBHI 1aThl/
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BPEMEHH, PasHble YPOBHU BXKHOCTH COOOIIEHNUIT, MHOTOCTPOYHBIE 3AITUCH € HCKITIO-
YEeHHUAMU 1 T. II. I[a>1<e JJIA aHaJIn3a JIOI‘-(l)aﬁJIOB OHOTO ITPUJIOKEHUW A CIIOKHOCTD
9TOTO KJIacca GyIeT IOCTATOUHO BHICOKOI. Bee 5T0 TOBOPUT 0 HEOGXOAUMOCTH BhIfIE-
Jenns kyiacca LogEntryParser (quctunr 17.3).

Jluctunr 17.3. BoigeneHHbii knacc LogEntryParser
Class LogEntryParser

{
public bool TryParse(string line, out LogEntry TlogEntry)
{
// Vicnonb3yem perynapHoe BbipakeHWe [NA aHann3a CONEPKUMOrO CTDPOKM.
// MeTon BO3BpallaeT true, eciu 3anuChb MOAHOCTbLIO NMPOYNUTAHA.
// Bosgpauaet false, ecnm Mbl CTONKHY/IMCb C MHOTOCTPOYHOM 3annchio
// W ang NOnyvyeHns 3annucu HyKHO NPOAHaNM3MpoBaTh ellle OfHY CTPOKY
// wnu Gonee
}
}

public class LogImporter

{

private readonly LogkEntryParser parser = new LogEntryParser();

public void ImportLogs()

{
foreach (varfilein TogFileNames)
{
IEnumerable<LogEntry>TogEntries = ReadLogEntries(file):
SavelLogEntries(logEntries):
}
}

private IEnumerable<LogEntry> ReadlLogEntries(string fileName)

{

// YnTaem Gaiin NOCTPOYHO
using (var file = File.OpenText(fileName))

{
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string Tine = null;
while ((Tine = file.ReadLine()) != null)
{
LogEntrylogEntry;
if (_parser.TryParse(line, outlogkntry))

{
yield return logEntry:

}

// OCTanbHble METOoAbl OCTannCh 0e3 M3MeHeHus

}

Hanuune knacca LogEntryParser uMeeT psiji BAKHBIX IIPEUMYIIECTB.

= CroskHas JIOTHKa aHa/IM3a 3arceit N30JIMPOBaHa U MOJKET Pa3BUBATbCsA HE3aBU-
CHMO.

= Jloruky anasii3a 3aruceii JIerko TeCTUPOBATH B U30JISIIUU [Ty TEM TIePeiadn CTPOK
HYy’kHOTO (hopmarTa.

=  Kiacc LogImporter mpeBpaTHiCs B IOBOJIBHO MTPOCTOTO MOCPETHNKA, KOTOPbII
oTBeyaeT 3 IIePeCchbUIKY JaHHbIX U3 OJJHOI0 UCTOYHUKA B IPYTrOH.

3. TCCTI/IpyeM KO/. Mmuorue paSpa6OTLII/IKI/I CUHUTAIOT, 4YTO KasK/IBIH aCIIeKT peanm3ann
JLOJIKEeH OBITD IIpOBEPEH IOHUT-TECTaMU. Taxoe CTpeMJIEHNE HE BO BCEX Cy4dasiax
OTIPaBAbIBAET 3aTPady€HHbIE YCUJINA, a MHOT/IAa BbI3bIBAECT JIOJKHOE YyBCTBO 6esormac-
HoctH. bosee Pa3syMHbBIM ABJISAECTCA CMeTIIaHHbIN IMoAXO/1 K TECTUPOBAaHHWIO, B KOTOPOM
HanboJiee CJI0KHbIE aCIIeKThI IIPOBEPAIOT IOHUT-TECTaAMH, a BCIIOMOTI'aTE€JIbHYIO JIOTU-
Ky — MHTErpalfluOHHBIMUA TE€CTaMMU.

B mpomuecce paboThl Haz 9TOH 3a1a4eii st ObI Hadas ¢ TECTOB KJacca LogEntryParser
(suctunr 17.4).
JIncTuHr 17.4. FOHUT-TeCTbI Knacca LogEntryParser

[TestFixture]
public class LogEntryParserTests

{
[TestCase("2014-01-12 [DEBUG] message", Result = Severity.Debug)]
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[TestCase("[Info] Message", Result = Severity.Info)]
pubTic Severity ParseSeverity(string line)
{

// Arrange

var parser = new LogkntryParser();

// Act & Assert
return parser.Parse(line).Severity;

static class LogEntryParserEx

{

public static LogEntry Parse(this LogEntryParser parser, string
Tine)

{
LogEntry TlogEntry;
parser.TryParse(line, out TogEntry):
return logkntry;

}

Hannune y knacca LogEntryParser 4eTKOro nurepdeiica ¢ MUHIMAIbHBIM YHCJIOM
3aBUCUMOCTEN JIeJTaeT ero TeCTUPOBaHue OYeHb POCThIM. Vciioib3oBaHue napameTpu-
3oBaHHbIX TecToB NUnit! 06ecrednBaoT BBICOKOE MOKPBITHE KOJIa TECTAMU ¢ MHHUMAJTb-
HBIM YMCJIOM YCUJIMiA, a 1o0aBaeHre HOBOTO TecT-Keiica Tpedyer 1o6aBaeHs JUIlb
OIHOW CTPOKU KOJa.

NMPUMEYAHUE

% O6parute BHUMaHMe Ha MeToA pacluMpeHus Parse knacca LogEntryParser. Kadectso

TECTOB He MeHee BaXHO, YeM KaueCcTBO OCHOBHOTO Kofa. MiHTepdeic knacca LogEntry-

Parser cneymanusnpoBaH Ans pelleHns CBOMX OCHOBHbIX 3a/iay, HO OH He TaK yaobeH

ANA Apyrux cueHapuves. icnonb3oBaHne METOAOB paclUMPeHNa A8 TeCTOB NOKa3biBaeT

npUMeHeHne elle OAHOTO NPUHLMNA NPOEKTUPOBAHMA — NPUHLMNA pa3feneHun
nHTEpterncos.

U TlogpobHee 0 1moJIb3e TTapaMeTPU30BaHHBIX TECTOB MOYKHO ITOUNUTATh B Moell cratbe «Ila-
paMeTpusoBaHHbIe OHUT-TeCThbl»: http://bit.ly /Parametrized UnitTests.
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Wuterparmonnble TeCThbI TOKAa3bIBAIOT KOPPEKTHOCTD PeasIn3alii B peaJbHOM OKPYsKe-
Huu. B ganHoM ciydae kiace LogImporter paboTtaer ¢ AByMsl BHEITHUMU HCTOYHU-
Kamu: (paiiiaMu U XpaHuauieM Jor-¢aiaos. [lockoabKy ero loTnka BecbMa IpocTa, TO
BMECTO BbIJIeJIEHNUS JIONOJHUTEIBHBIX YPOBHEH KOCBEHHOCTH /IS IOHUT-TECTUPOBAHUS
GyJIeT I0CTATOYHO HECKOJIBKUX WHTErPAIIMOHHBIX TecTOB (JiucTuHr 17.5).

Juctunr 17.5. ViHTerpaumoHHble TecTbl Knacca Loglmporter
[TestFixture]
public class LogImporterIntegrationTests
{
[Test]
public void ImportFileWithTenEntries()

{
string fileName = "10Entry.log";

// Cleanup
TryRemoveExistingEntries(fileName)

// Arrange
var importer = new LogImporter(new[] {fileName});

// Act
importer. ImportLogs();

/] Assert
Assert.That(GetEntriesCountForLogFile(fileName), Is.EqualTo(10));

}

W HTerpainnoHHble TecThl 6oJiee XPYIIKH 110 CBOEH IIPUpo/ie U TpedYIoT 0coO0ro Moaxoaa
1pu peasmzaryu. K TpeM 0CHOBHBIM 3TaniamM: MHUIUAJIU3AIUY, IEUCTBUIO, yTBEPKIEHUIO
(Arrange, Act, Assert, AAA) — MoskeT ObITB 0OABJIEH €llle OIUH — OYMCTKA COCTOSTHUSL.
ITO IPEJOTBPATUT IIPOXOKAEHIE TECTA U3-3a HAJIMUNS B XPAHUJINIIE CTAPBIX JaHHbIX,
XOTs U OTPebYeT AOMOJHUTENLHOTO BPEMEHH IIPU KaKIOM 3aILyCKe.

TMomBOMIST UTOTH, CKAKEM CIEAYIOTIee: NCIOMH30BAHIE TIPUHITAIA eNHCTBEHHON 0051
3aHHOCTH MPUBEJIO HAC K CIIeIYIONIeMY n3aliny kiaacca LogImporter (puc. 17.1).



Maga 17. MpuHLMUN eUHCTBEHHON 0653aHHOCTM

Loglmporter LodE =
: ogEntryParser
Client - +ImportLogs() P gy
+logFileNames +Parser(string, out LogEntry)
+parser T
T 1
«Mcnonbayet» | «MpoussoanT> |
OTBeyaeT 3a nonyyeHue Vv v
cnvcka nor-daiinos LogSaver LogEntry
+SaveEntry(LogEntry) +DateTime
+Severity
+Message

Puc. 17.1. MepepaboTaHHbIi An3aiH knacca Loglmporter

Heubss ckaszarh, 4TO KaK/Iblil KJIacC 9TOrO PellleHUsl UMEET JIMIIb OJHY 00s3aHHOCTb, HO
BeJIb CJIE0BAHNE IPUHIUIIAM IIPOEKTUPOBAHUA HE JOJLKHO OBITh caMonesbio. CI0KHOCTh
In3aliHa OTpeessIeTCs CIOKHOCTHIO perraeMoli 3afaun. Ha mamHbIil MOMEHT KJacc
LogImporter HauboJiee MPOCThIM 00PA30M PElaeT OCTABIEHHYIO epe]] HUM 3a4auy:
UMIIOPTUPYET JIor-(haiijibl OIIPe/IeJIEHHOTO TTPUIOKEH NS,

[Tony4eHHBIN AN3AITH SIBASETCS TOBOJBHO TIPOCTHIM, €3 HEHYKHBIX YPOBHE#H abcTpak-
1y mim uHTepdeiicon. B nmocseayomux riaBax Mbl pACCMOTPUM UCIIOJIb30BAHUE JIPY-
TUX TPUHIMTIOB MIPOEKTUPOBAHUS, KOTOPBIE TTOMOTYT CIIPABUTHCS C TTOCAETYIOTNMHT
HU3MEHEHUSMU TPebOBaHUIL.

TunuyHble npumepsbl HapyweHus SRP

Tunmaasivu pumepamu Hapymeanst SRP saBisorces:

U cMmemmuBanue JOruKky ¢ undpacTpykrypoii. busiec-soruka cmerana ¢ mpejcranie-
HUEM, CJIOeM nepcrcTeHTHOCTH, HaxoanuTest BHyTpu W CF nimn Windows-cepBurcos.
JToskHa GBITH BO3MOKHOCTH COCPEIOTOUNTHCA Ha OU3HEC-TIpaBuJIax, He obpaias
BHUMAaHUS HAa BTOPOCTETICHHbIE NH(PACTPYKTYPHBIE JETAIH;

Q caadasa ceasHoctb (lowcohesion). Kiacc/Momyib/MeTol He SABASETCS HEIbHBIM
M penraeT HeCKOJIbKO HECBA3AHHBIX 3a1a4. [IpOsBISIOTCS HECKOIBKO IPYIII METO/IOB,
Kayk/1asl U3 KOTOPBIX 06pallaeTcsl K HOAMHOKECTBY II0JIel, He UCIO0JIb3YEMbIX JIPYTH-
MU METOZlaMU;

O BbimosHeHHEe HECKOJBKUX HECBS3AHHBIX 3a1a4. Kiacc,/MOMyTb MOKET OBITD 11eTh-
HBIM, HO PeIlaTh HECKOJbKO HECBS3aHHBIX 3a1a4 (BbIYMCIEHNE 3apaGOTHON TIAThI
u nocrpoenue oryera). Kiace/MoyJib/MeTo | 0JKeH ObITh ¢POKYCHPOBaHHBIM Ha
pereHn MUHUMAJIBHOTO YNCTIa 3a/1a4;
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O pemenne 3ama4 pasusix ypoBHeit aGerpakuuu. Kiace/MeToI He M0JKEH OTBEYaTh
3a 3a/1a4M pa3Horo yposHs. Hampumep, Kiace yialeHHOTO 3aMeCTUTE IS He JI0JIKEH
CaMOCTOSTEJILHO MTPOBEPSTH aPTYMEHTDI, 3aHUMAThLCS cepran3aryei u mudpona-
HueM. Kaxaplil 13 9THX aCIeKTOB J0JIKEH PEIaThCs OTAEIbHBIM KJIACCOM.

BbiBOADbI

CiiezioBanue IpUHIAIIAM IIPOEKTUPOBAHUS SIBJISIETCS He CTaTUYEeCKOM, a IMHAMUYECKO
XapaKkTepUCTUKOI au3aiina. HanGosbIinas onacHoCTh 3aKII04AETC B «3arHUBAHUN»
nu3aliHa, KOT/a BHeCeHIe HECKOTLKIX M3MEHEHNH TIPBOINT K PA3pacTaHuio 0OsI3aH-
HOCTEH ¥ YBETUYEHUIO CTIOKHOCTH. T0, 4TO BUepa Ka3aroch JIUIIb OMHON 0653aHHOCTLIO,
CETOTHST MOKET MOTPEOOBATD IEJION MepapXun KaaccoB. Kax bl pa3 mpu M3MeHEeHU N
JIOTUKN HY>KHO aHAJIM3WPOBATh IN3alH HA COOTBETCTBUE 3/[PABOMY CMBICITY W TPUHIIN-
[1aM [IPOEKTUPOBAHUSL.

BaskHOCTH MPUHIIUIIA €INHCTBEHHON 06sI3aHHOCTH PE3KO BO3pacTaeT IPU yBETMYCHUN
cnoxnocTu. Eciu penienne nepecraer HoMenaThes B TOJI0BE, TO IIPUIILIO BPEMs pas3-
6uTh ero Ha 6oJIee TPOCTHIE COCTABIISIONINE, KAXK/IAST U3 KOTOPHIX OYIeT PEIaTh JIUITh
OJTHY 3aj1auy.



[naBa 18

MpuHuun
«OTKPbIT/3aKPbIT»

3 deKTUBHBIE NPOEKTb KOHTPONMPYIOT U3MEHEHUS;
HeapheKTUBHbIE NPOEKTbl HAXOAATCA
nof, KOHTPOJIEM U3MEHEHUIA.

Cmus MakkoHHenn. OcmambCA 8 XUBbIX!

ITpuniun «oTkpsIT/3aKkpsiT> (Open-Closed Principle, OCP): «IIpozpammivie cyupocmu
(kaaccot, Mooy, PynKuuu u m. n.) O0INCHbL OblMb OMKPLIMBIMU 0Ll PACUUPEHUSL, HO
saxpvimvimu 01 moouduxavuus> (Mapmue P. TIpUHIMIIBL, TATTEPHBI U TPAKTUKN THOKOM
paspaborku. — 2006).

OZIHa N3 IPUYNH «3arHUBaHUA»> ZII/ISafIHa KPOETCA B CTpaxe BHECEHUA n3MmeHenuii. Pas-
pa6OT‘{I/IKI/I U MEHEe/[KEPDbI /10JIZKHbI OBITH YBEPEHBI B TOM, YTO U3SMEHECHUS ABJIAIOTCS
KOPPEKTHBIMHU 1 HE IIPUBEAYT K ITOABJICHUTIO omubOoK B APYTUX 4YaCTAX CUCTEMDBI. HpOCTbIG
KJIaCCbl 1 MOYJIN, KOTOPbIE COOTBETCTBYIOT IIPUHITUITY elII/IHCTBeHHOfI O6H33.HHOCTI/I,
ABJIAIOTCA Xopomeﬁ CTapTOBOI';I TOYKOI JUIS TTOJIYYEHMA alallTUBHOTO Z[I/ISB.fIH&, HO 9TO-
TO He BCerjia J10CTaToO4YHoO.

[To Mepe pasBUTHS B CUCTEME MOSIBJSAIOTCS CeMeiicTBa TUIIOB € OOIINUM TIOBEIEHHEM
u cxoxuMn uaTepdeiicaMn. Bo3HUKAIOT MepapXun Hacae0BaHysI, B Ga30BBIX KIACCAX

Y Maxxonnenn C. Octatbest B KuBbix! PYKOBOACTBO /71T MeHeKepa MPOTPAMMHBIX TTPOEK-

toB. — CII6.: ITutep, 2006.
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KOTOPBIX TTIOMEHIIAECTCS 061uee ToBe/ieHne, KOTOpoe HACJIEITHUKN N3MEHAIOT ITPpU HeoOxo-
JANMOCTHU. ITO MO3BOJIIET TIOBTOPHO MCIIOJIb30BATb 3HAYUTEJ/IbHYIO YaCTb JIOTUKN 6a30BbIX
KJIaCCOB, a TaKyKe YIIPOIIA€T I[O6aBJI€HI/Ie THUIIOB C HOBBIM IIOBEJECHUEM.

[ToryyenHble MepapXuu TUTIOB OJTHOBPEMEHHO SABJSIOTCS OTKPBITBIMU W 3aKPBITBIMU.
OTKPBITOCTH TOBOPHT O MPOCTOTE 0GABJIEH ST HOBBIX THIIOB, a 3aKPHITOCTH — O CTAOWIIH-
HocTH UHTEP(EHcoB 6a30BBIX KJIACCOB UEPAPXUML.

llyTaHuua c onpeaeneHnamm

[IpuHIUT «OTKPBIT/3aKPBIT» SBJISIETCS CAMBIM HEOTHO3HAYHBIM U3 BceX SO LID-tpunim-
110B8. Ero Heo/1031auHoCTb KPOETCs B IPOTUBOPEYUBOCTH €ro Olpe/iesieHus, a II0AKpell-
JISIETCsT PasHOOOPA3HBIMU OITUCAHUSIME 9TOTO TIPUHIINTIA B PasHBIX MCcTOUHMKAX. Heyansu-
TEJILHO, YTO JIA’Ke TAaKUE SIPKUE ITPe/ICTAaBUTEN Halllel oTpacsiu, Kak Ipuk Jlummept u JxxoH
Ckurt!, OTHOCSTCSI K 9TOMY MPUHITUITY HEOAHO3HAYHO U IIPU3HAIOTCS B €70 HEIIOHUMAHU.

TTpUHLIMIT <OTKPBIT/3aKPbIT» ObLI M3HaYaIbHO copmysrpoBad Beprparnom Meiiepom
B [IEPBOM U3JIaHUK e€ro KHUTH «OOBbEKTHO-OPUEHTHPOBAHHOE KOHCTPYUPOBaHUE TIPO-
rpaMMHBIX crcTeM» enle B 1988 roay?, HO MOMYJISIPHOCTH 9TOT IIPUHIUII 3aBOeBal OJ1a-
rogaps tpyaam Pobepra MapruHa.

Onpenenenne or Po6epra Mapruna: nporpaMMHbIe CYITHOCTH (KJIACChI, MOJIYJIH,
(DYHKIMY 1 T. 11.) TOJIKHBI OBITH OTKPBITHI 1JIS1 PACIIUPEHMSI, HO 3aKPBITHI /TSI MOAUDU-
karuu. Takum 06pa3oM, y MOJLyJIell eCTh IBE OCHOBHbBIE XapaKTePUCTUKH.

U Ownu OTKPHITH A7 pacIIUpPeHusi. ITO O3HAYAET, UTO TTOBEJEHNE MOLYJISI MOSKHO
pactuputh. Korma TpeGoBaHUS K MIPUIOKEHIIO U3MEHSIIOTCSI, MBI I00aBJISIEM B MO-
JIyJIb HOBOE TIOBEJIEHIE, OTBEYAOIIee U3MEHUBIIMMCS TpeboBaHusIM. VTHBIMU cJTOBa-
MU, MBI MOKEM U3MEHUTH COCTaB (DYHKITUH MOYJIS.

U Ouwu 3akpbITh g MoprduKanuu. Paciiupenue moBeieHNus MOLYJISI HE COTIPSIZKEHO
C U3MEHEHUSIMU B MICXO/THOM HJIU IBOUYHOM KOJI€ MOJLYJIsl. /[BOMIHOE UCTIOJMHSAEMOe
npejcTaBjieHne MoAyJis, Oyab To KoMioHyemas 6ubnnoreka, DLL naun EXE-daii,
0CTaeTCs HEU3MEHHBIM.

U 9puk Jlunmepr apasgercsa apropom ussectHoro cpean NET-paspaborunkos 61ora Fabulousa
dventuresincoding, a /lskor «Yax Hoppric» CKUT 3aHUMAaET MepBYI0 CTPOUKY B PEiiTHHTE caiita
stackoverflow.com — camoro nomnyssipHoro caiita BOIpocos 1 0TBeTOB 110 paspadorke ITO.

Beprpan Meiiep siBisieTcst IPU3HAHHBIM TYPY B MUPE 0GBEKTHO-OPHEHTUPOBAHHOTO TTPOTPAM-
MUPOBAHUsI 1 aBTOPOM OZIHOM 13 HanboJiee 3HAYNMBIX KHUT 110 pazpaborke [10 — «O6bekTHO-
OPHEHTHPOBAHHOE KOHCTPYNPOBaHME MPOorpaMMHbBIX crcteM» (MuTteprer-yausepcurert, 2005).
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Ha ocHoBe 9TOT0 OMpe/IeIeHIst MOKET CIOKUTHCS BIIEUATICHIE, UTO CIIEI0BAHNE TPUH-
ATy <OTKPBIT/3aKPBIT> TOPa3yMeBaeT UCIOIb30BaHUE PACIIUPIEMBIX PElleHu T Ha
OCHOBe TOAIKI0UYaeMbix Mozyeil (pluggable architecture) u obuiue Hacje0BaHUS.
Ha camoMm jiesie 910 He Tak, U ke caM aBTOP OTIPEIETEHUST CO BPEMEHEM HECKOJIBKO
U3MEHWJI CBOE OTHOIIIEHNE K 3ToMy npuHnuiy. B cBoeit cratbe An Open and Closed
Case! Pobept MapTun Hamicasmt, 9To ¢ TOIaMu OH cTas 6oJiee MyIPBIM U MeHee KaTe-
TOPUYHBIM B CBOUX BBICKA3BIBAHUAX (XOTS HA MOMEHT OTIMCAHVST TPUHITUTIA <OTKPBIT/
3aKkpbIT> B crathe 1996 roga emy 6biio Beero 43).

Temneps gaBaiiTe nepeiizeM K OlIpeneIeHiio, KoTopoe aai Beprpan Meiiep, u monpodyem
TTOHSTB, UTO K€ UMeJ B BUJLY AeHCTBUTEIbHBIN aBTOP 3TOTO MPUHITATIA.

Onpenenenne ot Beprpana Meitepa: MOLyJIH JOJIKHBI IMETh BOSMOKHOCTH OBITh KaK
OTKPBITBIMU, TaK U 3aKPBITBIMU. [IpU 9TOM TIOHATHST OTKPBITOCTH M 3aKPBITOCTH OTIpe-
IIeJISIIOTCS TaK.

U Mozysb Ha3bIBAIOT OTKPBITBIM, €CJIM OH ellle I0CTYTIeH Juid pacinupenus. Hampumep,
HUMeEeTCsT BO3MOKHOCTD PACIITMPUTD MHOKECTBO OIePAIIUil B HEM WK T00aBUTh OIS
K €r0 CTPYKTypaM JJaHHBbIX.

U Moaysib Ha3bIBAIOT 3aKPBITBIM, €CJIM OH JOCTYIICH /IS UCIIOJb30BaHUS APYTUMHI
MOJYJISIMH. ITO O3HAUAET, YTO MOJYJIb (ero mHTepdeiic — ¢ TOUKU 3PEeHUST COKPBITHS
nndopmalun) yske uMeeT CTporo olpeiesieHHoe OKoHYaTe bHoe orucanue. Ha ypos-
He peajn3aliiy 3aKPhIToe COCTOSTHUE MOJIYJISI O3HAa4YaeT, YTO MOKHO KOMITMJINPOBATD
MOJIYJIb, COXPAHITh B OMOIMOTEKE U JIETATH €T0 JOCTYIMHBIM 7S HCIOTb30BAHUS
JIPYTUMU MOAYJISIMU (€r0 KJIMeHTaMu).

Tax uTo xe 03HAUAET MPUHITUT <«OTKPBIT,/3aKPBIT» ?

Ncexonnblii nocslt Meliepa 3akiiiodaeTcs He CTOIBKO B PACHIMPSIEMOCTH CUCTEMBb, CKOJIb-
KO B yIIPaBJISIEMOCTH Tporiecca pa3paborku: « Heobxomanmo, 0co6eHHO ¢ TOUKY 3PEHMST
PYKOBOJIMTEJISI IIPOEKTA, 3aKPbIBaTh MOJYJIN. B cuicteme, cocTosieli 13 MHOTMX MOJIyJIel,
GOJIBITITHCTBO MOAYJIel 3aBucuMbl. Harpumep, Moayib uHTepdeiica moibp3oBaTeist
MOJKET 3aBHCETH OT MOJIYJIsl CHHTAKCHYECKOTO pasbopa — CHHTaKCHYECKOTO aHaIM3aTO-
pa u Mozysisi Tpaduki. CUHTAKCUUYECKUT aHAJIN3ATOP MOXKET 3aBUCETh OT MOJLYJIS JICK-
CHYECKOTO aHA3a ¥ T. I. ECJIi He 3aKpBIBATH MOYJTb /IO TEX TIOP, TIOKa He OyIeT yBe-
PEHHOCTH, YTO OH Y3KE COJEPIKUT BCE HEOOXOUMbIE KOMITOHEHTBI, TO HEBO3MOXKHO Oy eT
3aBepUIMTH PazpaboTKy MHOTOMOJIYJIBHON MPOTPAMMBbL: KasKAbIA U3 PaspabOTUNKOB
Gy/IeT BBIHYIKIEH OJKUIATh, KOT/IA JKe 3aBePIIaT CBOIO PabOTY BCe OCTATBHBIES.

' An Open and Closed Case by Uncle Bob (http://blog.8thlight.com/uncle-bob,/2013,/03/08/
AnOpenAndClosedCase.html).
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Jpyrumu cioBamu, Meiiep TOBOPUT O TOM, UTO MHTepdEHc MOIYIst JOJIKeH ObITh 3a-
KPBITBIM, & PeaJIn3aliust ¥ TOYHOE MOBeJIeHNe MOTYT BapPbUPOBATHCSI M OCTABATHCS OT-
KPBITBIMU [T U3MEHEHUT.

Korga Ham MOKeT MOHaZ0OUThCS U3MEHATH MOBeieHre Oe3 n3MeHeHus uHrepdeiica?
Hampumep, xorzpa y cyliecTBYIONIEro KJjaacca MOSBIASIETCS BTOpas TPYyIIa KJIUEHTOB,
KOTOPOU TpeOyeTcst aHAIOTUIHOE TIOBE/ICHNUE, HO ¢ HeGOJIBITIMI U3MEHEHUSIMU. B 00b-
€KTHO-OPUEHTHPOBAHHOM MUPE 9TO O3HAYAET CO3/IaHue HACJEJHUKA, KOTOPbIIi HCITOIb-
3yeT IOBTOPHO BECh KO 0a30BOro KJacca U IIEPEOIPELEsIeT P METO0B A1 obece-
YeHUs HOBOTO IIOBEICHHUS.

B pesyabrate mobaBieHus HacaeAHUKA WHTEPGEC 1 TTOBEEHIE HAIIETO HCXOIHOTO
kJ1acca (Kjacc A) OCTAETCSI HEU3MEHHbIM, UYTO FapaHTUPYeT IPaBUJIbHOE (PYHKITMOHUPO-
BaHUE €TO CTAPBIX KJIUEHTOB, & HOBbIE KIMEHTHI HAYMHAIOT MCIIOTh30BATh MOAM(DHUIIN-
POBaHHYIO Bepcuio Kiracca (Kaacc A').

B A E
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\\
\\
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N
N
N
N
\\
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Puc. 18.1. OTKPbLITOCTb U 3aKPbITOCTb KNACCOB

JlaHHBIN TPUHIUIT HE TOBOPUT, YTO CO3/IaHNe HACJeHUKA — 3TO €/[MHCTBEHHBIN BO3-
MOKHBIN HUJTH 5Ke HeOOXOMMMBIH CITOCO0 afanTalui CyIEeCTBYIONEr0 KO/a K HOBBIM
TpeboBanusaM. Beprpan Meiiep siBJisieTcst IPU3HAHHBIM TYPY B 00J1aCTH OOBEKTHO-OPH-
€HTUPOBAHHOTO ITPOTPAMMUPOBAHUS U OTIMCHIBAET B CBOEH KHUTE 12 BUIOB HAC/I€I0BA-
HUZ, HO JJakKe OH OTHOCUTCS K PACIINPSIEMOCTH MOJLYJICH ITyTeM CO3/IaHNs HACJIEHIKOB
C pa3yMHBIM IparMaTuaMoM: «Ecin umeeTcs BO3MOKHOCTD IepelrcaTb UCXOAHYIO
MPOTPaMMY TaK, UTOOBI OHa, Ge3 MBITUITHETO YCAOKHEH S, CMOTJIA YIOBIETBOPSITH MO-
TPeOHOCTH HECKOIBKIX PA3HOBUIHOCTEH KIMEHTOB, TO CTE/IYET ITO CAETATh>.
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EcTecTBeHHO, MOYJTb TOJIKEH MOAUGDHUIINPOBATHCS TIPH HATHYUY B HeM ormnbok: «Kax
MIPUHINAIT «OTKPBIT/3aKPHIT», TAK U MEePeOIpeie/ieHIe B MEXaHU3Me HACJIEJOBAHUST HE
MO3BOJISIET CIIPABUTHCS ¢ feheKTaMu pa3paboOTKH, He TOBOPS yke 00 ombKax B Ipo-
rpamme. Eciii B MOjLyJie 4TO-TO He B HOPSIZIKE, TO CJAEAYET 3TO CPa3y UCIPABUTH B NCXO/I-
HOH IIpOorpaMMe, He IIbITasCh Pas0UpaThes ¢ BOZHUKAIOMIEH IIPpoOIeMOil B IPOU3BOLHOM
MOJIyJIe!>.

Kakyto npo6nemy npusBaH pewinTb
NPUHLMUN «OTKPbIT/3aKPbIT»

Cwmpica npunnuna OCP: qusaiin cucTeMbl 10IKeH ObITh IIPOCTHIM U YCTOWYMBBIM K 13-

MCHEHUAM.

ITO 3HAYUT, YTO, KOrga TpeOOBaHUsST U3MEHATCH (He «eCJIU», a UMEHHO «KOT/a» ), Bb
JIOJI’KHBI GBITH K 3TOMY TOTOBBL JTO HE O3HAYAET, UTO HY;KHO CO3/IaBaTh JOTIOJTHUTEIBHbIC
YPOBHU a0CTPAKIUK B IIPUIOKEHUH 6e3 HeoOX0ANMOCTH. Mbl IIPOCTO A0JIKHBI OFPAHMU-
YUTh KACKa/l UBMEHEHUH U CBECTU UX KOJIUYECTBO K MUHUMYMY.

Kak atoro no6utbca?

Bo-1iepBbix, 3a cueT abCTPaKINU 1 MHKATICYJISIIIHI. BbijieieHne CyecTBeHHBIX (BaKHBIX )
yacTell CUCTEMbI B OTKPBLITON YacTH KJIacca M03BOJIET COCPEJOTOUUTBCA Ha BasKHBIX
acIeKTax MoBe/IeHNs, He 3a/lyMbIBasICh O peasn3alliy, CKPbITON OT KJIMEHTOB B 3aKPbITON
ero gactu. BaskHO TIOHUMATB, YTO a0CTpaKIys He TpeOyeT HaImurst HHTePEeHcoB WIn
aberpakTHBIX KitaccoB. Kimace St ring aberparupyer Hac OT KOHKPETHOTO TPE/ICTABICHYST
CTPOKHU U MHOTHX JIPYTHX HOAPOOHOCTEN, XOTsI U He peajiudyet nunrepdeiic IString.

Coxpsitie uadopmanuu (information hiding) sakoyaercs He TOJIBKO B HAJIUYNU 3a-
KPBITBIX TI0JIEi, HEZIOCTYITHBIX KJIneHTaM Kyacca/MoyJist. CokpbiTre ntdopmainm (uim
Jake COKphITHE peasmsaiiuy — implementation hiding) mosBosisier ymars o Kracce Kak
0 YEePHOM SIIIHMKE, KOTOPBIIT TPEIO0CTABIISIET OTIPe/IeJIEHHBIE YCJIYTH JIUIITh €MY U3BECTHBIM
criocobom (Byu T. — 2004).

JIMCKOB MPsIMO yTBEPIKAAET, uTO «abeTpakiust 6yner paboTaTh TOJILKO BMECTE C MHKATI-
cynainueii». Ha mpakTuke aTo 0o3HavaeT HaJuvMe B Kiacce ABYX vacTeit: mHTepdeiica
u peanmzanun. atepdeiic oTpaskaer BHeTTHee TIOBeIEHTe 0GHEKTa, OTMCHIBAsT abCTpaK-
IMI0 TTOBE/ICHYST BCEX 0OBEKTOB JTAHHOTO KJIacca. BHYTpeHHss peansaliust OMmChIBACT
[IPeJICTAaBJIeHUE DTOH aOCTPAKIIUU 1 MEXAHU3MbI JOCTUKEHUSI JKEJTAEMOTO TIOBEIEHUSI.

' [l cipaBki: Meiiep TpakTyeT MOHSATHUS «MOLYJIb» U «KJIACC» OANHAKOBO!
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[Ipunnyn pasaenenus untepdeiica n peaausay COOTBETCTBYET CYTH BEIIEi: B MHTEp-
(eficHoll acTi cOOPAHO BCe, UTO KACAETCs B3AUMOAENCTBHS JAHHOTO 0OBEKTa C II00bI-
MU APYTUMH OOBEKTAMU; Peann3alis CKPhIBAET OT APYTUX OOBEKTOB BCE AETAJM, HE
MMEIONINE OTHOIIEHUS K TIPOIIECCY B3aUMOJEHCTBUS 0OBEKTOB.

Bo-BTOpBIX, 3a cueT HacJe0BaHust. Boigenenne natepdeiicoB 1 abCTPaKTHBIX KIACCOB
MO3BOJISIET IyMATh O 3a/1ade eie Gosee aberpaktro. [TornmopdHOe TTOBeIEHTIE TIO3BO-
JIgeT 3aMEHUTD O/IMH BapHaHT peasin3aliui Ha JPyroil BO BpeMs UCIIOJIHEHHUS, a TaKxKe
MTO3BOJIUT UCIIOJIb30BATDH MOBTOPHO 3HAYMTEbHBIE (hparMEHTBI KOJIA.

MpUHLMN «OTKPbIT/3aKPbIT» Ha NPAKTUKe

3aKkpbIToCTb UHTEp(eicoB

[laBaiiTe paccMOTPHM IIPUHITUT «OTKPBIT,/3aKPBIT» HA TIPUMEPE PA3BUTHUST YTUITUTHI [ITIsT
UMIIopTa Jior-haiios.

Jra yYTUanuTa MOXET pa6OTaTb B O/THOM 13 IBYX PEKNMOB:

U pexxnM KOMaHIHOM CTPOKH I/ OTHOPA30BOTO UMTIOPTA JIOT-(hailios;

O pexum cepBuca, KOTOPBINA OY/eT OTCJAEKUBATH U UMIIOPTUPOBATH HOBbIE 3AITHCH
JIor-aiiIoB Mo Mepe MOCTYTIICHS.

ITepBbiii peskuM pabOTHI IBJISIETCS OTHOCUTEIBHO IIPOCTHIM, HO BTOPOii TpeGyeT BHECEH s
CepPhEe3HBIX U3MEHEHUN B TEKYIINH AU3aiiH.

B maHHBI MOMEHT YTEHHUE 3allCce OCYIECTBIISIETCs ¢ IOMOLIbIo pull-Mozenu! B3aumo-
JIeCTBUS 1 HAXOAUTCS HEIIOCPEACTBEHHO B Kilacce LogImporter. Ham ke Tpebyercs
push-Mozesb B3auMoIeficTBIST, KOT/Ia HEKOTOPbIiT Kiace OyIeT OTCIEKUBATh COCTOSTHUE
(aiisna v yBeIOMIIATH O HAJIMYNK HOBBIX 3aITHCE.

TTpuHIMIT eIMHCTBEHHON 00sI3aHHOCTH TOBOPHT HaM, UTO KJace LogImporter yike He
MOJKET OTBeYaTb 3a TAKOW CJIOXKHBIN aciieKT noseaeHus. HysKHO BbIIEIUTD OT/e/IbHbBLI
Kiacc — LogFileReader, KOTOPBIH OYET MOCTPOUHO YUTATH JIOT-(hailyl U YBEOMIISTH
06 sToMm Habmonateneit. OH Takske MOKET OTCJIEKMBATDH U3MEHEHHsT JIoT-(haiiia u oT-
[IPABJISATH CBOMM IIO/IINCYMKAM HOBbIEe (hparMeHThl.

Bousee noapo6uo pull- u push-momesnu B3anmopeiicTBust GbLIM PACCMOTPEHDI B IJIABE 5, IOCBSI-
meHHoit matrepry «Habmogarenbs.
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[TockoJbKY peajusaliust JaHHOTO TIOBeAEeHUsT MOXKeT ITOTpeboBaTh CYIIECTBEHHBIX YCH-
JIMH, HaM HY’KHO 3a(hUKCUPOBATh MHTEP(DEIC HOBOTO TUIIA U JIATh BO3MOXKHOCTb €T0
KJIMEHTaM PeaM30BaTh CBOI0 YacTh oOsisaHHOCTEN. B sizbike C# cylecTByeT MHOXKe-
CTBO BAapMAHTOB peajiuzanuu narrepia « Habmogarenb». B jaHHOM ciydae uaeaabHo
MTOJIXOIUT UCTIOJIb30BaHKe nHTepdeiica I0bservable<string>!, ¢ MOMOMNIHIO KOTO-
poro Mer GyjieM MOJETMPOBATh Push-mocaen0BaTeIbHOCTD IPOYNTAHHBIX 3alUCEl
(mmctunr 18.1).

JInctunr 18.1. Peanusauus knacca LogFileReader

public class LogFileReader : IObservable<string>

{
private readonly string _fileName;
pubTic LogFileReader(string fileName)
{
_fileName = fileName;
}
public virtual IDisposable Subscribe(IObserver<string> observer)
{
using (var file = File.OpenText( fileName))
{
string Tine = null;
while ((Tine = file.ReadLine()) != null)
{
observer.OnNext(line);
}
}
observer.OnCompleted(); return Disposable.Empty;
}
}

! TloppobGuee o narrepue «Habuonaresnb» u 06 ucnosb3oBanuu unrepdeiica IObservable<T>
JUIST €70 PEATU3AIN BBl MOKETE IPOYKTATH B TJIABE 5.
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Tekymaa peanusanus kiacca LogFileReader BecbMa IPUMHUTHUBHA, HO €€ HAJIUYNe
IIO3BOJIUT pa3pa60TqI/H<y kJjacca LogImporter cOCPeloTOYUTHCS HA CBOEH 4acTu
(bynxmmonanbHocTu (7muctunr 18.2).

Jlnctunr 18.2. Peanusauus knacca Loglmporter! Ha ocHoBe I0Observable<string»

public class LogImporter

{
private readonly IObservable<string> TlogFileReader;
private readonly LogEntryParser parser = new LogEntryParser();
public LogImporter(string logFile)
{
_TogFileReader = new LogFileReader(logFile);
}
public void ImportLogs()
{
_logFileReader.Subscribe(ProcessString);
}
private void ProcessString(string Tine)
{
LogEntry TlogEntry:
if (_parser.TryParse(line, out logkntry))
{
LogSaver.SaveEntry(TogEntry);
}
}
}

B kiacce LogImporter IPOUCXOIUT «IIOAIIMCKAa» Ha COOBITUS YTEHUS JITaHHbIX 00BEKTOM
_logFileReader. bubmmotexa peakrusHbix pacumpenuit (Reactive Extensions, Rx)
IPEIOCTABJISET Ha60p METO/IOB pacInpeHus A1 nHTepdetica I0bserver<T>, KOTOpbIe

! Brnase 17 knacc Loglmporter npuHIMas CUCOK JOT-(hailIoB B apryMeHTaX KOHCTPYKTOPA.

B nesisix NoBbINIEHI YMTAEMOCTH KOJIa B IaHHOI TJ1aBe Bee Bepcun Kiacca Loglmporter 6y-
JYT NPUHUMATD UM JIMIH OJJHOTO (haiija.
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03BOJIAIOT 0OpabaThiBaTh COOBITUSI OoJiee IeKIapaTUBHBIM CIIOCOO0OM — HCIOJIb3Y s
LINQ-cunTakcuc. Jra ke BOSMOKHOCTD M03BoJIsteT o6pabarbiBaTh push-mocieoBaress-
HOCTH C OMOII[BIO AHOHUMHBIX UJIM UMEHOBAHHBIX METOJIOB, TAKNX KaKk ProcessString,
a He IyTeM CO3JaHus KJIACCOB, peau3ylomux uurepdeiic I0bservable<T>!

Paspaborunk knacca LogImporter MoKeT abCTparupoBaThCs OT IIPOIIECCA YTEHNUSI ellle
cusbHee u nnorpeboBath nnTepdeiic I0bservable<string> yepes3 apryMeHTbl KOH-
cTpyKTopa. B mo6oM ciydae terepb GyIeT J0BOJIBHO ITPOCTO Pa3BUBATh MO/LYJIH YTEHUST
U UMITOPTA HE3ABUCUMO. Y Ke ceiidac MOJKHO HAIMCATh MHTETPAIIMOHHBIE TECTHI, KOTOPbIE
OyLyT IPOBEPSITH PYHKIMOHAIBHOCTD OT HAYaJIa 10 KOHIIA. [lapasiieibHO 3TOMY aBTOp
Kkiacca LogFileReader MOXKET 3aHAThCS pa3pabOTKOil GoJiee «yMHON» BEPCUU 9TOTO
KJ1acca, KoTopasi OyJIeT OTCIeKMBATD TEKYIILYIO MO3UIIIO (haiijia 1 yBeIOMJISATH ITOAINC-
YIKOB [IPU MOSIBJIEHUH HOBBIX 3aruceil (puc. 18.2). To MoxkeT ObITh CHIETAHO TTyTeM
ompoca haiisia BpyIHyIo 4epes onpeie/IeHHbINA TTepUo/l BPEMEHU WU K€ C TIOMOIIBIO
thmna FileSystemWatcher?

<<Interface>>
Logimporter | > I0bservable<T>
+ImportLogs() +Subscribe(IObserver<T>)
LogFileReader WatcherLogFileReader
—failName: string —failName: string
+Subscribe(IObserver<string>) +Subscribe(I0Observer<string>)

OTcnexvBaeT conepxnMmoe
danna BpyyHyio
VAN C MOMOLLbIO
FileSystemWatcher

Puc. 18.2. «OTKpbITOCTb» peanu3aumnm aHanm3aTopos or-ainos

OTKpbITOCTL NOBEJEHUA

[Tommmo dukcarun uHTEpdECcoB, IPUHITUIT <OTKPBIT/3aKPHIT> TTO3BOJISIET PACITUPSITDH
peaisaliio MoyJieil, 6e3 CymnecTBeHHbIX U3MEHEH I OCTaJIbHBIX YACTEH CUCTEMBI.

! Tlogpobuee o0 peakTHBHOM ITporpamMmupoBanuu u 6ubsmoreke Reactive Extensions MokHo
pouecTb B 3aMedartesibHON onuaiti-kaure Jiu Kamnbemnna Introduction to Rx Ha caiite
introrx.com.

2 Kuacc FilSystemWatcher nosBouisier orciieskuBarh coctosiaue (haiiyia Wiiv Marnku U moJyyarh

YBEIOMJIEHUA B CJIydYa€ U3BMEHECHUA X COACPIKUMOTO.
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Wcxonnas Bepcust nMmopTa Jor-hailioB mpeHa3zHavyasach /751 UMIOPTA JIOTOB JIUIITh
OJTHOTO IPUJIOKEHN . st aTOTO ObLI BbI/I€JIEH KOHerTHbe/’I KJacc LogEntryParser,
9K3EMILJIIP KOTOPOTO CO3/IaBasICs HANPSIMYIO B Kyiacce LogImporter. Takoit moaxon
ObLJI COBEPIIEHHO OTIPAB/aH, OCKOJIBKY CJIOKHOCTD ITApCUHTa Oblila CIIPSITaHa B OTAE/b-
HOM KJIacCe U THIATeJIbHO IIPOBEPEHa, a TaKsKe BBIIOJIHeHa 6a30Bast IIOAr0TOBKa K Oy 1y-
UM u3MeHeHusM. /laibHeline nu3aMeHeHus Ju3ailHa 3aBUCIT OT TOTO, KaK UMEHHO
OyIyT MEHAThCS TPeOGOBAHMSL.

BroJiie BO3MOKHO, HOBBIM TpeboBaHueM OyIeT HoALep:KKa UMIIOPTa JIOTOB PasHOIo
(bopmara. Hampumep, mOMIMO JIOTOB CEPBEPHOI YACTH, MBI 3aXOTUM OTCJICKUBATH €I11e
W JIOTH Harrell 6asbl JaHHBIX. B aTOM ciryuae morpebyercst crpaTerust pasbopa jror-aii-
JIOB, CO3JJAHUE DK3EMILIAPA KOTOPOil MOKET ObITh CIIPATAHO 32 (PaOPUUHBIM METOIOM.
Jliist aroro kiace LogEntryParser jeaercss abCTPaKTHBIM, TEKYIIAs PeaTi3aliist
nepeMeniaeTcsl B HacJeJIHUKA W CO3/IaeTCsI CTOJNBKO JIOTIOJHUTEIbHBIX TTPOU3BO/IHBIX
KJIACCOB, CKOJIBKO (DOPMATOB MbI XOTHM TTO/IIEP;KUBATD. [ [pr 5TOM B Kitace LogImporter
BHOCHUTCS JIUIIb OAHO HeOoJIboe usMerenue (mctunr 18.3).

Jluctur 18.3. Vicnonb3oBaHune abcTpakTHoro knacca LogEntryParser
public class LogImporter
{

// Ctapad Bepcus

// private readonly LogEntryParser parser

// = new LogEntryParser();

private readonly LogEntryParser parser;

public LogImporter(string logFile)

{
// Co3[aeM HykHbIA napcep B 3aBUCKUMOCTM OT MMeHU (aina
// Wnu ero ConepkmMoro
_parser = LogEntryParser.Create(logFile);

}

Hanuuue cTpareruu aHajausa JIOTOB [103BOJISIET UCIIOIb30BATb OJUH U TOT JKe KJIACC
UMITOpTa JAHHBIX /st JTor-(haiiyioB pasHoro dhopmata. /lobaBieHne HOBOTO BUA JIOT-
(aitios Tpebyer nusMeneHus Kiacca LogEntryParser, HO He Tpe6yeT M3MEHECHMA €ro
KJINEHTOB.

Wepapxus KIaccoB JJsl MOJIEPAKKI UMIIOPTA JIOToB cepBepa (BackendLogEntry-
Parser) u Jjoros 06asel gJanHbX (PostgreLogEntryParser) Oyler BBIMJISIETh
caepyionum obpasom (puc. 18.3).
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Loglmporter LogEntryParser

+TryParse(line, out LogEntry)
+Create(file): LogEntryParser
A

BackendLogEntryParser PostgreLogEntryParser

+ImportLogs()

+TryParse(line, out LogEntry) +TryParse(line, out LogEntry)

Puc. 18.3. Mlepapxus knaccos LogEntryParser

OTKPBITOCTD AM3aliHA He 03HAYAET PacHupenust GYHKIUOHATILHOCTH coBceM 6e3
BHeceHus uaMeHenwuit. Tubkuii (supple) anuzaiin M03BOJIAET UBMEHSATD MOBEIEHIIE
ITyTeM BHECEHUS MI3MEHEHUH B MOJTYJIU, OTBETCTBEHHBIE 32 IAHHOE 1ToBeieHue. [1pu aTom
M3MEHEHHUsI BTOPOCTEIIEHHBIX MOJIYJIEH OTCYTCTBYIOT MO0 UX YHUCJIO CBEAECHO K MU-
HUMYMY.

MpuHUMN eanHCTBEHHOTO BbIGOpa

Paznble nnteprperauy NpuHIIAIIA «OTKPBIT/3aKPBIT> M0-PAa3HOMY TPAKTYIOT IIOHSITHE
otkpbiTocTu. [laBaiite paccMoTpuM peasusanuio padpuuynoro meroga LogEntryPar—
ser.Create ¥ MojlyMaeM, OTBeYAeT JI OHA MIPUHIIAILY «OTKPBIT/3aKpPbIT». [laHHbIN
METO/l MOXKET AaHAJIM3NPOBAThH UM (haitsia (BO3MOKHO, U €T0 COJIEPKUMOE) 1 CO3/IaBATh
OJINH U3 9K3eMILIAPOB — BackendLogEntryParser unu PostgreLogEntryParser
(mmctuaT 18.4).

JIuctunr 18.4. Peanusaumns abpuyHoro metoaa LogEntryParser.Create

public abstract class LogEntryParser

{

public static LogEntryParser Create(string fileName)

{
if (fileName.StartsWith("Server"))

{

return new BackendLogEntryParser(fileName);

if (fileName.StartsWith("Postgre"))
{
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return new PostgreLogEntryParser(fileName);
throw new InvalidOperationException("HenssecTHblii popMaT daiina™):;

//

OTBevaer Jiu peausanust Takoil (haGpUKI IPUHITAIY «OTKPBIT/3aKPBIT> ?

Bot uto tumer Beprpan Meiiep o aTomy nosojy: «Heo6xouMo omyckaTh BO3MOXK-
HOCTB TOTO, YTO CITUCOK BAPUAHTOB, 33/[aHHBIX M U3BECTHBIX HA HEKOTOPOM 3Talle Pa3pa-
GOTKH MPOTPAMMBI, MOKET B MOCJAEAYIONIEeM ObITh M3MEHEH MyTeM J00aBIeHUs WK
ylaaieHust BapuanToB. UToOBI 06€CTIeUnTh peau3anuio TaKoro MoAX0/a K TPOIeccy
Pa3pabOTKU TPOTPAMMHOTO 00€eCTIedeH s, HysKHO HAUTH CTOCO0 3aIUTHTh CTPYKTYPY
POrpaMMBbI OT BO3EHCTBUsI OA00HBIX naMenernil. OTcoza cienyer npuHimn EuH-
crBeHHOTO Bbibopar.

IIpuHIKN e IMHCTBEHHOTO BBIOOPA: BCAKMIL pa3, KOrJia CUucTeMa IporpaMMHOro obecrie-
YEHWS TOJKHA TOJIEPKIBATH MHOKECTBO aJIbTEPHATHB, UX MOJHBIH CITUCOK JIOJIKEH
OBITh U3BECTEH TOJIBKO OJHOMY MOJLYJIIO CUCTEMBI.

IT0 o3Hayaet, uTo (habpUKa OTBEYAET IPUHIIUIY «OTKPBIT/3aKPbIT», €CJIU CIIUCOK Ba-
PHUAHTOB SIBJISIETCST ee JIeTalbio peanusaiuu. Eci ske mapopMarms 0 KOHKPETHBIX TUTIAX
vepapxuu HAYMHAET PACIPOCTPAHSATHCS MO KOy MPUJIOKEHUS U B HEM TIOSIBJISIIOTCS
IIPOBEPKHU TUTIOB (as WU 1s), TO 3TO pellleHne yKe MepecTaHeT CIe/[0BATH TPUHITHITY
«OTKPBIT/3aKpbIT>. B 9TOM citydae mobaBieHre HOBOTO THIa 06s3aTeIbHO MOTpedyeT
KACKa/IHBIX U3MEHEHUH B JIPYTUX MOJIYJISIX, UTO HETAaTUBHO OTPA3UTCS HA CTOUMOCTHU
M3MEHEHUS.

PaclumpsaemocTtb: 06beKTHO-OpMEeHTUPOBAHHbIN
U PYHKLUOHANbHbIN NOAXO0AbI

[Tpu pacCMOTPEHNH MPUHIATIA «OTKPBIT/3aKPHIT» YaCTO CPABHUBAIOT MOAXOMBI CTPYK-
TYPHOTO U OOBEKTHO-OPUEHTUPOBAHHOTO TPOrPAMMUPOBAHUS HA TIPUMEPE PUCOBAHUS
dburyp (suctunr 18.5).
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Jlnctunr 18.5. NpumnuTBHAA peanusaumsa metoga DrawShape
public static void DrawShape(Shape shape)

{
switch(shape.ShapeType)

{

case ShapeType.Circle:
DrawCircle((Circle)shape);
break;

case ShapeType.Square:
DrawSquare((Square)shape) ;
break;

case ShapeType.Rectangle:
DrawRectangle((Rectangle)shape);
break;

default:
throw new InvalidOperationException("HeussecTHbli Tun Gurypsl");

}

JlaHHBII KO SBJISIETCST HEPACIIMPSIEMBIM, IOCKOJIBKY €0 IIPHUIAETCS OGHOBJISATH KasK bl
pas npu gobasieHnn HoBOI (urypsr. Iocie yero npuBoaUTCs 00bEKTHO-OPUEHTHPO-
BaHHOE PelieHue, PacuiupseMOCTb KOTOPOTO Peanu3dyeTcs 3a CYeT UCIIOIb30BaHMS Ha-
CJIEIOBAHMS 1 TOJMUMOPGHOTO MeToa Draw (aucTuaT 18.5).

Jluctunr 18.6. 06bEKTHO-OpMEHTMpPOBaHHas Bepcus MmeToaa DrawShape

public static void DrawShape(Shape shape)
{

shape.Draw() ;

}

Ternepb MbI MOJKEM CKA3aTh, 4TO M30aBUJIICH OT KOHCTPYKIUK Switch B (hDyHKIME Draw
1 TIEPEHECITH BCIO JIOTHKY B KJIaCC Shape U ero HaCTeTHIKI. Petreriie TeTKO pacimpsi-
€TCsI ¥ COOTBETCTBYET MPUHITUITY «OTKPBIT/3aKPHIT>, TOCKOJIbKY K KBaJPATy U TPEYTOIb-
HUKY MbI MOJKEM J00aBUTH elile ¥ poMb ¢ Kpyrom!

JlelicTBUTENBHO, I0OABUTH HOBBII KJIACC B MePapXuto (HUryp J0BOJIBHO JIETKO, HO UTO,
€CJIU MBI XOTUM J00aBUTH HOBYIO ONIEPAINIO, HAIPUMep MeTo]] GetArea? [lobaBieHue
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HOBOTO abCTPAKTHOTO METO/Ia B KJIACC Shape SIBISETCS «TOMAIONNM» H3MEHEHUEM
(breaking change) u norpeGyer usmeHeHus BCeX KJIACCOB HacaeHUKOB. Koria BCio
Hepapxuio KOHTPOJIUPYET OJIMH YeJIOBEK, BHECTH TAKME U3MEHEHUS JIETKO, HO B CJIydae
OGUGIMOTERY WJTH MIMPOKO MCMOTB3YEMBIX KITACCOB CTONMOCTH U3MEHEHUH Oy IeT 04eHb
BBICOKOIA.

O6beKTHO-OPHEHTHPOBAHHOE PETeHne Ha OCHOBE TOIMMOP(MU3MA TO3BOJISAET JIETKO
paciupsTh GYHKIIMOHAIBLHOCTD JIUIIb B OMPE/ICJIEHHOM HAIIPABJICHUH, HO He SIBJISETCS
OTKPBITBIM K JIIOOBIM M3MeHeHUsIM. 3a1ada 100aBIeHus HOBOH OTePAIUi B CYIIECTBY-
IONLYIO HepapXuIo TUIIOB peliaeTcs ¢ noMmoliblo narrepua «Ilocerurenss. g atoro
B 6a30BbIiT KJIacc Shape nm0b6aBisieTcst abCTPAKTHBIN MeTO/l Accept, KOTOPbIi IIPUHU-
MaeT IShapeVisitor, a KaKIbIil KOHKPETHBIN KJIacC MepapXuu IIPOCTO BBI3bIBAET
MeTo Visit (suctunr 18.7).

Jlnctunr 18.7. NattepH «lMoceTutens» n nepapxusa dburyp
public interface IShapeVisitor
{

void Visit(Circle circle);

void Visit(Square square);

void Visit(Rectangle rectangle);

}
public abstract class Shape
{
public abstract void Accept(IShapeVisitor visitor);
}

public class Circle : Shape

{

public override void Accept(IShapeVisitor visitor)

{

visitor.Visit(this);

}

Temeps a1 obasienust onepanuu GetArea JA0CTATOUHO OYIET peaTn30BaTh WH-
Tepdeiic IShapeVisitor u 106aBUTh METOJI PACIIUPEHUs B Kilace ShapeEx (Ju-
crunr 18.8).
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Jluctunr 18.8. [lobaBneHre HOBOI onepaLmu B CYLLECTBYIOLLYIO MEPAPXUIO

public class ComputeAreaVisitor : IShapeVisitor

{
public double Area { get; private set; }
public void Visit(Circle circle)
{
Area = Math.PI * Math.Sqrt(circle.Radius);
}
public void Visit(Square square)
{
Area = Math.Sqrt(square.X);
}
public void Visit(Rectangle rectangle)
{
Area = rectangle.X * rectangle.Y;
}
}
public static class ShapeEx
{
public static double GetArea(this Shape shape)
{
var visitor = new ComputeAreaVisitor();
shape.Accept(visitor);
return visitor.Area;
}
}

// Tne-to B Kofe MpUIOKeHns
Shape shape = GetShape();
var area = shape.GetArea();
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OTKPI)ITOCTI) I/IepapXI/Iﬁ THUIIOB OTHOCHUTEIbHA. Ecii BbI OKunzaere, 4To 6osee BEPOATHBIM
ABJIAETCA [[O68.BJI€HI/I€ HOBOTI'O THIIQ, TO CJIEAYET UCITIOJIb30BATDh KJIIACCUYECKYIO NEPAPXUTO
HacnenoBanud. Ecan ke nepapxumsa TUIIOB CTa6I/IJIbHa, a BCe oIepanunu OrpeaeadaioTCa
KJIMeHTaMu, TO 6oJee MMOJIXO/IAIINM 6y11eT TI0/IXO/1 Ha OCHOBE ITaTTEPHaA «IToceturenpb»!.

[TatTepn «IloceTnrenby mokaszbpiBaeT (HYHKITMOHAIBHBIN MTOAXO0/] K PACIIUPSIEMOCTH
cemelicTBa TUTIOB. B OyHKIIMOHATBHOM IIPOTPAMMHUPOBAHUY OTIEPAITUH YETKO OT/ICJI€HBI
ot paHubiX. CBoOOAHBIE (DYHKIIMY IPUHUMAIOT HA BXOJE 9K3EMILISP HEU3MEHIEMOTO
THIIA JaHHBIX U BBIYUC/IAIOT PE3YJAbTAT B 3aBUCUMOCTHU OT THIa. IIpu aToM 106aBUTH
HOBYIO (DYHKITHIO OY€Hb MTPOCTO, HO I00aBJIeHHEe HOBOTO BapHaHTa B CEMENCTBO TUIIOB
MOKET TIOTpebOBaTh MHOKECTBA U3MEHEHHIA.

TunNuyHble NpMMepbl HapyLueHus
NPUHLUNA «OTKPbIT/3aKPbIT»

TunmaaBIMI TIPUMepaMy HapyTIeHNs TPUHITNATIA <OTKPBIT/3aKPBIT» SIBJISIOTCS CJIEIy-
ToIIHe.

O Hurepdeiic knacca siBasieTcs HecTaGuIbHbIM. [10cTOSIHHBIE M3MEHEHUs MHTEPhEii-
ca KJacca, UCIoJIb3yeMOTO BO MHOKECTBE MeCT, IPUBOJAT K TIOCTOSTHHBIM M3MeHe-
HUSIM BO MHOTHUX YaCTsIX CUCTEMBI.

O <«PasmasbiBaHue» ungopmaiuu 00 HepapXuu THIOB. B Ko/ie TIOCTOSTHHO MCIIOJTb-
3yI0TCs TIOHMIKaIoNIMe mpuBeaerts Tuos (downcasting), 4To «pa3mMasbiBaeT» MH-
hopmanuio 06 uepapXuu TUIOB 110 KOJY TIPUJI0KEHUsT. DTO 3aTPyAHIAET JobaBIeHue
HOBBIX TUTIOB U YCJIOXKHSET MIOHUMAaHUE TEKYTIETO PEITeHIS.

BbiBOADbI

Yro takoe OCP? Dukcarus nnrepdeiica knacca/MOIY IS U BOSMOMKHOCTb M3MeHEH T
peasTI3aliii/TIOBe/ICHIS.

ITesm OCP: 6opbOa €O CII0KHOCTBIO M OTpaHIYEHIE M3MEHEHUIT MUHUMAIbHBIM YHCJIOM
MOJIYJIe.

Kaxk mp1 peamuzyem OCP? C oMoI1bio HHKATICYJISAN, KOTOPas aeT BO3MOKHOCTD U3Me-
HSTh peam3ariio 6e3 naMeHenns nutepdetica, 1 TOCPECTBOM HACTEOBAHIISI, UTO TI03B0-
JISIET 3AMEHUTD PEAIU3AIIHIO, He 3aTParuBast CYIIECTBYIONMX KIHEHTOB Ga30BOTO KJIacca.

Ocobennoctu narrepha «[loceTuresby, BK0Uast hYyHKIIMOHAIBHYIO PEATM3ALII0 HA OCHOBE
JleJIeraToB, PACCMOTPEHBI B T1ase 6.



fnaBa 18. MpUHUMN «OTKPBIT/3aKPbIT»

[IpuBe/IeHHBIE paHee TIPUMEPBI OKA3BIBAIOT «OPTOTOHAIBHOCT> OOBEKTHOTO U (DYHK-
MOHAJIBHOTO MO/IX010B. Kitaccuueckuit 00beKTHBIH MTOIXO0/L TO3BOJISIET JIeTKO 100aBISTh
HOBbBIE TUIIBI B CYIIECTBYIOIIYIO NE€PAPXUIO TUIIOB, a Cl)yHKHI/IOHa]IbeHL/,I IIOIX0/1 ITO3BO-
JISIET JIETKO 100aBJIsITh HOBbIE oniepariui. [Ipobiema 01HOO0KOCTH KaKI0r0 U3 PEIeHnit
SBJIAETCS OLHOM M3 KIacCHMYeCKUX IPoOJIeM IPOrpaMMUPOBAHUS 1 HOCUT HAa3BAHUE
Expression Problem!.

Bo Bpemst qusaiira MOyJIst HY;KHO TOLYyMaTh O TOM, B KAKOM HAIIPABJIEHUH YIIPOIIAThH
pactmpsieMocTh. Eciin Hanbosee BEPOSTHBIM SIBISIETCS TOOaBIEHNE HOBBIX TUTIOB, TO
6oJ1ee MOAXOSIINM OY/IET KITACCHYCCKIH 0OBEKTHBIN TTO/IX0/] HA OCHOBE HACJICIOBAHSI.
Eciin 6osiee BEPOSITHBIM SIBJISIETCS T0OABJIEHNE HOBBIX OMEPAIUi B CYIECTBYIOILYIO
Mepapxuio TUTIOB, TO JIydllie IOAOHIeT PYHKITMOHAIBHBIH TTOAX0/ HA OCHOBE Pa3MEUeH-
HbIX 0ObeanHennii (discriminate dunions) uiu Ha ocHoBe narrepHa <IloceTuresbs
B 0OBEKTHOM MUPE.

' OpHO U3 JIyYIINX ONKMCAHWIl TaHHOI IPo6JIeMbl MOKHO HaiiTu 31ech: http://c2.com/cgi/
wiki? ExpressionProblem.
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[naBa 19

[pyMHLUN NOACTAHOBKMN
Jluckos

OTbiwm BCe€MY Ha4aJio, U Tbl MHOro€e nonmellsb.
[me Hayano Toro KoHUa, KOTOPbIM OKaH4YMBaeTCA Havano?

Kosbma lpymkos

IIpunuun noacranosku Jluckos (Liskov Substitution Principle, LSP): «Zonxcia 6vimo
BO3MONCHOCTNG 6Mecmo 6a3068020 Muna nodcmasums 060 ezo noomuns (Mapmun P.
ITpUHIMITBL, TTATTEPHBI ¥ IPAKTUKU THOKOI paspaboTku. — 2006).

«..Ecnu ons xaxcdozo o6vexma o1 muna S cywecmeyem obvexm 02 muna T maxoii, umo
Onst 6cex npozpamm P, onpedenennvix ¢ mepmunax T, nosedenue P ne usmensemcs npu
samene 02 na o1, mo S seisemcs noomunom (subtype) ons Ty (Juckos B. AbGcTpakinst
JaHHBIX 1 nepapxus. — 1988).

HacniegoBatie u omuMop(U3M SIBJISIFOTCS KJIFOYEBBIMU HHCTPYMEHTaMU «00BEKTHO-
OPUEHTUPOBAHHOTO> pa3paboTunKa /7ist GOPBOBI CO CIOKHOCTHIO U MOTYYECHSI TIPOCTO-
O U pacimpsieMoro perierust. HacjiesioBaHue UCoib3yeTcst B GOJIBITMHCTBE TATTEPHOB
MTPOEKTUPOBAHUS U JIEKUT B OCHOBE TIPUHITUTIA «OTKPBIT/3aKPBIT> W TPUHIINIIA HWHBEP-
CUU 3aBUCUMOCTEH.

BosbmmHCTBO OITBITHBIX p33p36OT‘H/IKOB 3HAIOT, YTO C HACJIEIOBAHNEM HE BCE TaK ITPOCTO.
HaC]IEIIOBaHI/Ie — 9TO OJIHA U3 CAMbIX CUJIbHBIX CBSI3€ll B O6BEKTHO-OPI/IBHTI/IPOB3HHOM



[nasa 19. MpuHUKUN noacTaHOBKK JICKOB

MUPe, KOTOpast KPETKO MPUBSI3bIBACT HACTETHUKOB K 6a30BOMY KJaccy (CUIbHEE TOMb-
KO oTHoIeHue 1pys6or). Kpome Toro, He Bceria Jierko OTBETHTD Ha J[BA IPOCTBIX BO-
poca.

1. Korpa nacienoBanue yMecTHO?

2. Kak ero peanusoBaTh KOPPEKTHO?

Hacienosanue o6b1uto Mozgeaupyer orHomenue «SIBJIAETCA» (IS-A Relationship)
MeKIy KiaaccaMu. [oBopsT, 4To ak3eMIsip Hacuaeannka Takxke SABJIAETCA ax3emrr-
JITpoM 6Ha30BOTO KITACCa, YTO BHIPAYKAETCS B BO3MOKHOCTH HCTIOTB30BAHUS 9K3EMITISIPOB
HACJIeHUKA Be3Jle, T/le OKKM/IaeTCs MCIoIb30BaHne 6a3oBoro Kiaacca. JlanHbiil Buj Ha-
CJIeIOBAHUS HA3BIBAETCS TaKsKe HacsenoBanueM moaTunos (Subtype Inheritance), Ho
OH He SIBJISIETCS eIMHCTBEHHO BO3MOKHBIM. Beprpan Meiiep B cBoeii kiure «O6beKTHO-
OPHEHTUPOBAHHOE KOHCTPYUPOBAHUE IIPOrPAMMHBIX crcTeM» npuBoauT 12 (1) paznuy-
HBIX BUJIOB HACJIE/IOBAHMS, BKJIIOUAS HACAE[OBAHIE PeaU3aIii (3aKPbhITOE HACTE0BA-
uwue), [S-A, Can-Do (peanuzaiusg natepdeiicoB) u T. 1.

bBonpmuncrBo COBPEMEHHBIX O6'beKTHO-OpI/IQHTI/IpOBaHHbIX S3BIKOB ITPOTPaMMUPOBaHMA
HE IO//IEPKUBAIOT MHOKECTBEHHOTO NJIN 3aKPbITOTI'O HACJIE€/IOBAHUSA, TO3TOMY HarOOIbIINI
MHTEPEC BbISbIBAECT UMEHHO HacCJ/IeJOBaHWE ITOATUIIOB. HpI/IHHI/IH IIOACTaHOBKHA JIvickoB
IIpr3BaH IIOMOYb B KOPPEKTHOIL/,I peasmm3aliiv 9TOro Bu/ia HaCJIe/I0BaHWA, YTO TaKKe JOJIZKHO
TTIOMOYb OTKa3aTbCA OT HACJ/IE/IOBAHNMLA, €CJIN €TI0 KOPPEKTHAA peann3alirisd HEBO3MOJKHA.

Y7066 TPUHITUT TOACTAHOBKY GBI MoJIe3Hee, HYKHO Toxo6parh /7 Hero Goee
3By4HOe onpenenenue. IIpobaeMa ¢ IpUBEAEHHBIMU PaHee OIIPeNeNeHUsMU B TOM, 4TO
omnpejenerre Pobepra Mapruna nosropser onpezeienve otHomenuns « IBJIAETC»,
ancxojHoe omnpesenenne oT bap6apst JINCKOB BBITIISINT CTUIITKOM aKaJeMIYHBIM 1 TaK-
ke ¢1abo IpUMeHNMBIM Ha rpakTuke. OHO U3 JIyYIIMX OIPeIeeH It 9TOrO IPUHIUIIA
Haxonutcs Ha caiire Yopua Kamaunrema c2.com? «/omicna cywecmeosams 803modic-
HOCTIb UCTOTIB3068AMYb 06BEKMbL NPOUIBOOH020 KLACCA BMECMO 006eKMOo8 6306020 KAACCA.
Imo snauum, umo o6seKmbL NPOU3BOOHO20 KAACCA VOLIICHBL BeCU €05l COZIACOBANINO,
C02acHo Konmpakmy 64308020 KIACCAs.

Jlpy:xeckue orHomenust (friendship relationship) Mesky Kiaccamu IOJHOLEHHO HOUIEPKUBA-
10Tcsl B A3bike C++ 1 IAIOT APYTY HOJIHBII IOCTYII K BHyTPeHHeH pealnsalny Kiacca. B s3bike
C# orcyTcTByeT oTHOIEHNE APYKOBI MeKAy THIaMU., CXOKETo MOBECHUS MOKHO TOOUThCS
IyTeM MCIOJIb30BaHsI BJIOKEHHBIX KIacCOB. BII0KEHHBIN KIacc OIpe/essieTcss BHYTPU APYyTo-
TO KJTacCa ¥ MOJIYYAET TOJTHBIN JOCTYT K 3aKPBITHIM TOJIAM BHEITHETO KJIAacCa.

Yopa Kannunrem siBJisiercst cosaaresieM siabika pasmerku Wiki, a Takske 0JJHUM U3 COaBTOPOB
HKCTPEMAILHOTO IIPOrpaMMUpoBanust. JlaHHOe olpejiesieHre B3sTo u3 ero 3amerku Liskov
Substitution Principle (http://c2.com/cgi/wiki?LiskovSubstitutionPrinciple).
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Yactb IV. lTpnHUMNbI NpOeKTUpOoBaHKA

[ina yero Hy>KeH NPUHLUN NOACTAHOBKHU
Jluckos

OcHOBHOIT cMBICJI IIOGOW MepapXUK HACJAE0OBAHU B TOM, YTO OHA MO3BOJISAET UCTIONb-
30BaTh Ha30BbIE KITACCH TOMUMOPGDHBIM 06pa3oM, He 33[yMBIBASICH O TOM, 9K3EMILISIP
KaKOT0 KOHKPETHOTO KJacca GBI mepeiaH.

B cBOeM IPUIOKEHUN MBI MOKeM aOCTParupoBaThcs OT KOHKPETHON peaynsaiim
IIOTOKOB BBOJIa-BbiBoa (Streams), Ko/utekiuii u nocaegosareabHocreil (Enumerables),
POBaiiZIepoB, PEo3uTOpres 1 T. 1. Ho 4T0OkI MOBeeHne IPII0KEHUS 0OCTABAIOCh
KOPPEKTHBIM, OHO /IOJIZKHO OTTAJIKMBATbCA OT HEKOTOPDIX [[OHyH_[eHI/Ifl, CIIpaBeIJINBbIX
TSI BCEX peasin3aliiii abcTpakIii: BO3BpaIllaeMoe 3HaUeHe HUKOT/[a He PaBHO null,
OyAyT reHePUPOBATHCS UCKJIIOUEH IS JIUIIb ONIPeIeJIEHHOTO THIIA, JII00as peaanusalust
JIOJIZKHA COXPAHUTD JJaHHbIE B 6a3y JIAHHBIX (HEBAXKHO KAKYI0), UJIK METO]L nobasJe-
HUS 3JIeMeHTa 00513aTEIbHO €ro J0OABUT U PazMep KOJJIEKIINN YBEJUIUTCS Ha e/[1-
HUTLY.

3/1eCh MbI CTAIKMBAEMCS € TAKOH 0COOEHHOCTHIO: ¢ OTHON CTOPOHBDI, JIF00ast peasi3aliis
JIOJIKHA CJIEI0BATH HEKOTOPOMY abCTPAKTHOMY MPOTOKOJY MJIA KOHTPAKTY, & C JPY-
roif — oHa J0JIKHA UMEeTh BO3MOKHOCTb BBIOPATh KOHKPETHBIN CII0CO0 peasii3aliim
9TOr0 MPOTOKOJA. FIMEHHO KOHTPaKT, HEBasKHO, GOPMAIbHBINA MM HET, OIUCHIBAET
OKHUIAEMOE BUAUMOE TIOBe/IeHrEe abCTPAKIIK, OCTABJISISI PEATU3AIIUN PEIIATh, KAKUM
obpa3oM 3T HoBeieHne GyIeT pean30BaHo.

Ecou ke peanmsariust (TO eCTh HacaeIHUKN) He Gy/IeT 3HaTh 00 aTOM ITPOTOKOJIE UJIH He
OyzleT eMy CJIe[0BaTh, TO B MIPUJIOKEHUN MbI OYIeM BBIHYKIEHBI 06pabaThiBaTh KOH-
KPETHYIO PEATH3AINIO CIIEITHATbHBIM 00PA30M, YTO CBOHT Ha HET UJIEI0 NCTIOTb30BAHYIST
HacJIe/I0BaHUs U ToJuMopdusma.

[Touemy BaxkHO ce10BaTh IPUHITUITY To/iIcTaHOBKU JInckoB? IloToMy UTO B IPOTUBHOM
ciayyvae:

O wepapxuu HacJaeTOBaHMsI IPUBEAYT K Hepasbeprxe. OHa GyIeT 3aKI0YaThCs B TOM,
YTO TIepe/iaya B METOJL K3eMILIsIpa Kiracca-HacJe[HUKA BLI30BET CTPAHHOE MTOBEJIEHUE
CYIIECTBYIOINIETO KOMA;

Q ronuT-TecTH 6Ha30BOIO KJIacca HUKOTAA He OYAyT IIPOXOANTD AJISI HACIELHIKOB!.

Bssito us Bee Toii ke 3amerku Yopaa Kanuunrema (http://c2.com/cgi/wiki? LiskovSubstitu
tionPrinciple).



Mmasa 19. NMpuHumMn noacTaHOBKM JIcKOB

Knaccuyeckuit npumep HapyLueHus:
KBaApaTtbl U NPAMOYTONbHUKM

HacnenoBanne mozpenupyet otHotmernne «ABJIAETCA». Ho mockompky aT0 numb
CJIOBO, MbI HE MOKEM CUNTATh BO3MOKHOCTD €0 NCII0JIb30BaHsI GE30TOBOPOUHBIM /10~
Ka3aTeJIbCTBOM BO3MOKHOCTU IPUMEHEHNUs HacsieloBaHus. MoxeM JIi MbI CKa3aThb, 4TO
1BeTHas GUTypa ABAeTcs GUTYPOIL, KOHTPAKTHUK SABJIACTCS COTPYAHUKOM, KOTOPBIH,
B CBOIO OY€Pe/Ib, SBJISETCS YeJI0BEKOM, KBaJIpaT ABJIAETCA IPSIMOYTOIBHUKOM, & KPYT —
0BaJIOM?

[TpuBeaeHHBIE YTBEPKACHUS MOTYT OBITh KOPPEKTHBIMU WJIM HEKOPPEKTHBIMU B 3aBH-
CHMOCTH OT TOTO, KaKOe IOBeeHNe MbI OyIeM IIPUIINCHIBATD (PUrypaM, COTPYAHUKAM
nin KBazipatam. VIMEHHO B 3aBUCUMOCTH OT CHeM(UKAITINT WU KOHTPAKTA 3TUX CYIII-
HOCTel (TO eCTh 05KU/IAeMOT0 TTOBEIEHNST ) MbI MOKEM TOBOPUTH O BO3MOXKHOCTU UCITOJTh-
30BaHUS HACJIEOBAHUSI.

Iasaiite 6oJiee MOAPOGHO PACCMOTPUM TIPUMEP € KBajipaTaMy U MPSIMOYTOJTbHUKAMIL.
C TOYKM 3peHMsI MaTEeMaTHKU KBaJpat SIBJISIETCS IIPSIMOYTOJbHUKOM, HO aKTYaJIbHO JIN
ATO OTHOIIEHUE JIJIsI K1accoB Rectangle u Square (puc. 19.1)?

Rectange

+Width
+Height

Square

+Width
+Height

Puc. 19.1. fBnserca nu kBagpat NPAMOYrobHUKOM?

Yro6bl MOHATH, Gy/IET JIM HAPYIIATD JaHHAS MePAPXUs KJIACCOB IPUHITUII OACTAHOBKH,
HY’KHO TTOCTapaThCst ¢(hOPMYyINPOBATh KOHTPAKTHI 3THX KIACCOB.
U KoHTpaKT npsAMOYroJbHUKa (MHBAPUAHT): HIMPHUHA U BBICOTA MTOJIOKUTEIbHDL.

U KouTpakTt kBajgpara (MHBapHAHT): IMUPUHA U BBICOTA MOJIOKUTENbHBI, ITUPUHA

1 BbICOTaA PaBHDI.
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Yactb IV. lTpnHUMNbI NpOeKTUpOoBaHKA

[Toka Hesb3s ckasaTh, ABJIAIOTCS JIM KOHTPAKTDI corvlacoBaHHbIMU. [IockoybKy y KBajI-
para Bce CTOPOHbL paBHbL, TO U3MEHEHVE €0 LIUPUHDL JOJKHO IIPUBOJUTD K U3MEHEHUIO
BBICOTBI ¥ HA060POT. ITO 3HAYKT, KOHTPAKT CBOICTB Width u Height KBajgpaTa cTa-
HOBUTCS HECOIVIACOBAHHBIM € KOHTPAKTOM 3TUX CBOICTB npsamoyrosbHukal (C Toukn
3peHMs KJIMeHTa IPSIMOYTOoJIbHIKA cBolicTBa Width 1 Height MOJHOCTBIO HE3aBUCHUMBI,
a 3HAYUT, 3aMeHa IMPSAMOYTOJbHUKA KBAAPATOM BO BPpeM MCIIOTHEHUA HAPYIIUT ITO
IIPE/III0JIOKEHNE KIMEHTA. )

Ho aT0 He 3HauuT, 4TO AaHHAs HepapXusl HACJAe/JOBAHUS SIBJISIETCS HEBO3MOXKHOM.
Ksazapar miepectaer GbITh HOPMATBHBIM MPSIMOYTOJTBHIKOM, TOJIBKO €CJIU KBapar
U [IPAMOYTOJIBHUK fABJIsAI0TCA udMengeMpiMu! Tak, eciim Mbl cieslaeM UX HEM3MEHsI-
embiMu (immutable), To mpo6seMa ¢ KOHTpaKTaMU, TIPUHITUTIOM MOACTAHOBKU U HAPY-
IIeHneM TOBeIeHNsT KJIMEeHTCKOTO Ko/la TP 3aMeHe TIPSIMOYTOJIbHUKOB KBa/IpaTaMu
nporajeT. Ecian kaneHT He MOKeT U3MEHUTb NIMPUHY U BBICOTY, TO €0 [10BeJeHue
Gy/leT HeM3MEHHBIM TP 3aMeHe IPAMOYTOJIbHUKOB KBapatamul!

NMPUMEYAHUE

VIMeHHO 3TOM e Noruke cneayioT NpaBmnaa KOBAPUAHTHOCTM U KOHTPABapUAHTHOCTH
0606ueHni B A3bike C#. TaK, UMEHHO OTCYTCTBIE U3MEHAEMOCTM MO3BONSAET TPAKTO-
BaTb 06beKT IEnumerable¢string> kak IEnumerable<object>. MocKoNbKY Mbl MOXEM
NVLWb U3BJIeYb INEMEHT U3 NOCNEA0BATENILHOCTY 1 HE MOXEM NMOMECTUTb ero o6par-
HO, TO TaKoe npeobpa3oBaHue ABNAETCA TMNOOE30MACHbIM.

Jlanublil mTpuMep MMOKasblBaeT HECKOJIbKO Ba)KHBIX MOMEHTOB. BO-TIepBBIX, UMEHHO
HaJImyre KOHTPAKTA M03BOJISIET YETKO IMOHATh, HAapyIIaeT IIPOU3BO/IHBIN KJ1aCC TTPUHITUTT
IO/ICTAaHOBKHU JIMCKOB nin HeT. A BO-BTOPBIX, IIPUMEP C HEM3MEHSIeMOCTbIO 110Ka3bIBa-
€T TI0JIb3y HEU3MEHSEMOCTH B 0GBEKTHO-OPUEHTHPOBAHHOM MUPE: KOHTPAKT HEM3Me-
HSE€MBIX THUIIOB TIPOIIIE, TTOCKOJIBKY KOHTPOJUPYETCS JUIITb KOHCTPYKTOPOM M MHBAPH-
aHTOM KJIacca.

B-Tperbux, 3ToT NpuMep II0Ka3bIBAET, IOYEMY HEKOTOPBIE CIIELHAIUCTBI PEKOMEH/YIOT,
4yT0OBI Kj1acchl ObLn 160 abcTpakTHbIME, 1160 3anedaTanHbiMu (sealed)! u He GbLIO
BO3MOKHOCTH CO3/IaBaTh 9K3EMILISAPBI KJACCOB M3 CEPEAMHbI HEPAPXUN HACTIEOBAHUSI.
Tax, KJIacCU4eCKUM pelleHneM npob/ieMbl KBapaToB,/ IPSAMOYTOJIbHUKOB SBJSETCS
BBIJIEJIEHHE POMEKYTOYHOTO a0CTPAKTHOTO KJIACCA «UETHIPEXYTOIBHUKY, OT KOTOPOTO YIKe
HACJIeYIOTCS KBaJAPAT U MPSIMOYTONbHUK. I XOTS B HEKOTOPBIX CJyYassX TAKOH COBET
OIlpaB/aH, CJAMIIKOM CTPOrO CJeA0BaTh eMy He CTOUT. BmecTo aToro smydine Tounee
OIKUCBIBATH KOHTPAKT GA30BBIX KJAACCOB C TIOMOIIBIO KOHTPAKTOB.

! 3amnevaTanmHble KIacchl He MOI'yT UMETb HaCJI€THUKOB.



Mmasa 19. NMpuHumMn noacTaHOBKM JIcKOB

MpuHUMN noacTaHOBKMU JINCKOB U KOHTPAKTbI

He Oyzer nipeyBenueHreM CKasath, 4TO JIUIIb € IOMOIIbIO IPUHIIUIIOB IPOEKTHPOBAHMUST
110 KOHTPAKTY BbI MOJKETE TOUHO IOHSITh, UTO IIPeACTaBIIsIeT coboli Hacaenosanue (Meiiep b.
OO6bEKTHO-OPUEHTHPOBAHHOE KOHCTPYUPOBaHKE IIPOrPAMMHBIX cucteM, paszen 16.1).

CyliecTByeT HECKOJIBKO CIOCOGOB OIHCATh OKUAEMOE TOBEJEHUE TUTIA, TO €CTh €TO0
crenuuranuio. /1y 3TOro MBI MOJKEM HCIOJb30BaTh KOMMEHTApUHU (MX HUKTO He
yuTaeT!), OHUT-TeCThI (3TO JIydllle, HO KTO HaM JIacT TecThl g kaaccoB u3 BCL?) naun
KOHTPAKTEI (3aCTaBUTh ObI BCEX UMM II0JIb30BaThCs! ).

[Tpumep ¢ kBagpaTaMy U MPSAMOYTOJbLHUKAMU [TOKA3aJ, YTO MBI HE MOKEM /[OKA3aTh,
HapyIaeT KOHKPeTHBIN KJacc TPUHIUIT 0/ICTAHOBKY JIMCKOB MJIN HET, TI0Ka He ompe-
JIETTUMCST ¢ TEM, YeT0 OJKUIAIOT KIUEHTHI OT OBEAEHNsT 6a30BOTO KIacca.

Ecsi mocMOTpeTh Ha HCXOHOE ONUCAHUE TIPUHITAIIA OACTAHOBKY B TPyax bapbapsi
JIMCKOB, TO ¢ yAUBIEHUEM MOKHO OOHAPYKUTD, YTO OHO MOJTHOCTHI0 OCHOBAHO Ha TAKWX
MOHATHSX, KaK IPEyCJ0BUs, TIOCTYCJOBUSI U MHBAPUAHTHL. /[pyrnMu ciaoBamu, onuca-
HHe 3TOrO IIPUHINIIA ITOJHOCTHIO OCHOBAHO Ha IIPUHIMIIAX IPOCKTUPOBAHUA 110 KOH-
TPakKTy.

1. TIpousBOIHbIE KITACCH HE TOKHBI YCHIMBATH TPETYCAOBHS (e TOTKHBI TPeOOBATH
GOJIBIIIETO OT CBOMX KJIMEHTOB).

2. TIpowsBOHBIE KJIACCHI HE OJLKHBI OCTabISITh MOCTYCIOBUS (JI0TKHBI TAPAHTHPOBATD
KaK MUHUMYM TO K€, 4TO U Oa30BBIH KJIacc).

3. TIpousBo/HbIE KJIACCHI HE JIOJKHBI HAPYIIATH MHBAPUAHTHI Ha30BOTO KJacca (MHBa-
pUAHTBI Ha30BOTO KJTAacCa U HACTETHUKOB CYMMUPYIOTCS).

4. HpOI/ISBOlIHbIe KJIaCChI HE JOJIKHBI TEHEPUPOBATH UCKJIIOYEHM A, HE OITMCaHHbIE Oa-
30BbIM KJIaCCOM.

[TonbiTka popmasmsaly 06s3aHHOCTEN KJacca B TEPMUHAX IIPELY CIIOBUI, TIOCTYCIIOBUI
Y MHBAPUAHTOB MO3BOJIMT OOJIee YeTKO CKa3aTh, SABJISIETCS MOBeJIeHNe HaCIeIHIKA CO-
IJIACOBAHHBIM WJIU HET.

O CNOXKHOCTAX Hac/eA0BaHUA B peajibHOM Mupe

Ornomenne «ABJIAETCA» noapasymeBaet, 4To oBeIeHIE KIUEHTCKOTO KOZIA T0JIK-
HO GBITH TPEICKA3YEMBIM TIPH UCTTOJIB30BAHUHN JTIOH0TO0 KOHKPETHOTO KJIACCa HePAPXIH
tunoB. CylecTByeT MHEHUE, YTO TeHepallUs MeTO/laMU HACJAeHUKA UCKJIIOUeHU I
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InvalidOperationException wim NotSupportedException Oyier HapyuaTh
paboTy KJIMEHTCKOIO KOJa, a 3HAYMT, TaKKe HACAeJHUKK OyAyT HAPyIIaTh PUHIIKII
MOCTAaHOBKH JIMCKOB. B HEKOTOPBIX CJIyUasix TAKOe MHEHHUE CIIPABEIBO, HO B 001IeM
cJlydae Tak CyJUThb He CJe/yer.

[laBaiiTe paccMoTpum, siBisietcst Ju HapymeHueM LSP to, yTo ImmutablelList<T>
nReadOnlyCollection<T> peanusyioT IList<T>, BeIb IOIbITKA 0OABICHILI dJ1e-
MEHTa B TaKyI0 KOJIJIEKIIUIO TIPUBOAUT K reHepaiun NotSupportedException. Ha-
JIMYye WA OTCYTCTBUE HapyIIeH!s TPUHIUIIA TI0ICTAHOBKY OTIPEEJISACTCS He HaTnIneM
UCKJTIOUEHUI, 2 KOHTPAKTOM peasindyemoro uHrepdeiica. B «konTpakre» nnrepdeiica
IList<T> (Tounee, uHTepeiica ICollection<T>) YETKO CKa3aHO, YTO MeTO Add
MOJKET I06ABUTH 2JIEMEHT TOJIBKO B CIydae BBIMOTHEHUS «IPELYCIOBUSI>: KOJIEKITUS
JOJIKHA OBITh U3MEHAEMON — CBOICTBO I sReadOnly Bo3Bpamaer False! Anasorndto
nesia 06CTOSIT ¢ TIOTOKaM¥ BBOJIa,/BBIBO/IA, METO/IBI Read/Write KOTOPBIX MOTYT I'€He-
pUPOBaTh UCKJIIOUEHUS, ecyli CBOlicTBa CanRead/CanWrite Bo3Bpamaor False.

NMPUMEYAHUE

«KOHTpaKT» 1 «MpefycnoBuex» crneynanbHo B3ATH B KaBblykW. Ha camom fene 31o fo-
TMYECKUI KOHTPAKT W JIorMYeckoe npeaycioBue, onucaHHble B JOKYMeHTaLUm nHTep-
teiica ICollection<T», a He B knacce ero koHTpakTa — knacce ICollectionContract<T>.

KOHTpaKTbl CNUCKOB U KOJINeKUMI

Mexay noctycnosuamu metofa Add uHtepdericoB IList<T>un ICollection<T>
CyLlecTByeT He6O0JIbLLIOE, HO OUYEHb BaXKHOE pa3sfnyue. B ciiyyae BbiNnonHeHUA npeaycno-
BMA MeTofa Add peanm3auua cnrcka oba3aHa 4o6aBuUTb SNEMEHT B Konnekumio. Moct-
ycnoBue nHtepdeiica ICol lection<T> cnabee, 1 Takol rapaHTm HeT. CylecTByIOT
HeKoTOopble B bl KOMEeKLIA, BbI30B MeToAa Add KOTOPbIX He yBENMUYMBAET KONIMYECTBO
anemeHToB Ha 1.JTio6ble Habopbl (sets) moApasyMeBatoT HanMuyme B KONNEKLMN YHUKaTb-
HbIX 371IeMEHTOB, a 3HauuT, BbI30B MeTofa Add Ha aKk3emmnniApe HashSet<int> He
06A3aTeNIbHO NPVBEAET K YBEIMUEHNIO YMCIIA SIEMEHTOB.

Ecnn noBefeHne meToAa 3aBUCKT OT COCTOAHUA 0ObEKTa, TO Mbl MOXEM FOBOPUTb
O HeylauHOM AM3aliHe, HO He MOXKeM YTBepXKAaTb, UTO peanunsaLmsa HapyLaeT NPUHLMN
nogcraHoBku Jlnckos! [laxke ecnu meTo HacneAHVKa Bcerga reHepupyet InvalidOp
erationException, 3TO FOBOPUT JIMLLb O TOM, YTO He BCe METOAbI MHTepderica nnn
6a30BOro Knacca NpYMeHNMbl K HacleAHKKY, HO 3TO He 03HauyaeT U HEKOPPEKTHOro
NCMOMb30BaHNA HaceJOBaHNA.

MpWHLMN NOACTaHOBKM JIMCKOB roBOPUT O TOM, YTO €C/IN NPY 3aMeHe 06bEeKTOB
Knacca T o6beKTaMm Knacca S noBefieHne KIIMEHTCKOro Kofa He MeHAeTCA, TO S ABNA-
eTca noaTunom T (T ABnAetcA 6a30BbIM KNaccom Ana S). A UTo, ecniv noBefeHne npu
TakoW 3aMeHe Bce-Takun n3meHuTcA? O3HauvaeT n 3TO, UTO HapyLlaeTCcA HEKOTOPbIN
NPUHLMN NPOEKTUPOBAHNA, NN 3TO 3HAUUT, UYTO S He ABNAETCA MOATMMNOM T?
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CornacHo NPUHLMUMNY HAUMEHbLLETO YANBAEHUA Mbl MPVBbLIKAN CYMTATb, YTO AOSIXKHA
CyLLeCTBOBaTb BO3MOXHOCTb MCMOJMIb30BaTh 3K3eMMAP HacleQHNKA BMECTO SK3eMn-
nsipa 6a30Boro Knacca. Ho Befjb 370 He 3HaUWT, YTO Mbl HUKOTZA HE UCMOJIb3YeM KacChl-
HacnefHWKM Hanpamyto! Mbl fo6aBnsem CBOMNCTBA U METOAbl B MPOV3BOAHBIE KNACChI,
XOTA U MOHUMAEM, UTO OHV He ByayT AOCTYMHbI Yepe3 npr3amy 6a3oBoro Knacca. Hac
MPu 3TOM COBCEM He BOJTHYET, YTO KJIMEHT AOMMKEH 3HaTb O Kilacce-Hac/ieJHUKE, YToObI
VMU BOCMOMNb30BaTbCA.

HacnepgosaHue noatmnos (subtype inheritance) ABnAaeTca ogHNM U3 MHOTUX BUOB
HacnefoBaHNWA, HO [ANeKo He eAVHCTBEHHbIM. HacnegHuK nmeeT npaBo fo6aBnsATL
HOBble MeToAbl (paclwupsALiee HacneoBaHNe), <yganATb» UKW He peann3oBbiBaTb
HeKoTopble MeTobl 6a30BOro Kiacca (Cy»atolee HaclleJoBaHNe), MePENMEHOBbBIBATb
MeToAbl 6a30BOro Kriacca afis 6onee TOYHOW Nepefaurt CEMaHTUKU MPOV3BOAHOIO
Knacca. HacnegoBaHue BoobLie MOXKeT 6bITb 3aKpbITbIM (private inheritance), n Torga
npeobpa3oBaHvie IK3eMMIAPOB Kiacca-HacsieHMKa K 6a30BoMYy Knaccy byaeT 3anpe-
LeHo Komnunatopom!

[laHHble TeXHMKM HacnedoBaHMA B MO/THOM BUe NOAAEPXKMBAIOTCA NULLb HECKOSb-
K1MU s13bIKaMu nporpammupoBaHus. A3bik Eiffel, pazpaboTaHHbiin bepTpaHom Meepom,
NnoAaepKMBaeT OOJbLUVHCTBO TaKUX TEXHUK, HO 1 B MPaKTUKe coBpemMeHHoro .NET-pa3-
pPaboTuUrKa OHY TaKXKe BCTPEYAITCA.

ABHaA peanusayus uHtepoeiicos B C# (explicit interface implementation) asnaercs
NPYIMEPOM CyXaloLLlero HacnefoBaHWA: KNacc peanusyeT nHtepdenc, Ho Npu 3Tom
MeToabl MHTepdelnca BUAHbI NNLWb B Cllyyae ABHOrO NPMBEAEHNA SK3eMnisapa Knacca
K HTepdency (nuctunr 19.1).

JINCTUHT 19.1. Pa6boTa C KONNEKUUAMY TONTbKO ANS YTEHUS

var 1ist = new List<int> { 42 }.AsReadOnly();

//1ist.Add(42); // ownbka KoMmnuasuun!
((IList<int>)1ist).Add(42); // ownbKa BpEMEHM WCMONHEHNSA

[List<int>1ist2 = 1ist; // K cOXaneHwo, 3[1eCb ABHOE NMPUBENEHNEe He Tpeldy-
ercal

1ist2.Add(42); // ownbKa BpEeMEeHW WUCMOJHEeHNSA

K coxaneHuio, B si3bike C# 0CTaeTCsi BO3MOXKHOCTb HESIBHOIO NPUBeAEeHUSA SK3eMI-
nfApa Knacca K ABHO peann3oBaHHOMY nHTepdeincy. B npoTuBHOM ciyyae cxoAcTBO
C CY>KaloLWMM HaclefoBaHMeM 6b10 Obl MaKCMMabHbIM: HaM 00A3aTeNbHO MPULLIOCh
Obl NPUBOANTL IK3EMMIIAP Kracca K Hy»KHOMY HTepdelcy, 4Tobbl BOCMONb30BaTbCA
€ro uneHamu.

fIBHaA peanusauma UHTepdenca NCnonb3yeTcs TakKe 415 NePenMeHOBaHA YIeHOB
nHTepdenca — BO3MOXHOCTU, aKTUBHO MCnosnb3yemol B si3bike Eiffel npu pewwermnn
KOHQJIKTOB MHOXXECTBEHHOMO Hac/leJoBaHWs, a TakXKe AJ1s1 UCMOJIb30BaHUSA B KJlacCax-
HacnegHuKax 6onee noaxoaAwMxX NMeH. Knaccuueckm NnpumMepom MCnosib30BaHus
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3TO BO3MOXKHOCTU ABNAETCA KacC Socket, KOTOPbIN peanusyeT nHTepdernic IDis—
posable ABHO 1 NpY 3TOM BBOAUT «CMHOHMM» CNPATAHHOIO MeTofa Dispose C uMe-
HeM Close (nuctuHr 19.2).

Jluctunr 19.2. Mpumep paboTbl ¢ cOkeTamm

Socket s = CreateSocket();
s.Dispose(); // He rkomnunupyetcs no .NET 4.0
((IDisposable)s).Dispose(); // Bcerpa OK
s.Close(); // Bcerpa OK

O6 31Ol TEXHUKE ABHO roBopuTcA B KHUre Framework Design Guidelines’ B pasnene
Dispose Pattern Guidelines: aBTop Knacca umeeT NosIHOE NPABO NpU peann3aynmn

nHTepdeica BOCNosb30BaTbCs 6oee MOAXOAALMM UMEHEM U «CMPATATb» OT KIIMEHTOB
UMsA 13 rHTepdeiica.

NMPUMEYAHUE

B nnaHe HacnegoBaHus C++ ABNAETCA CyLIECTBEHHO 6onee (hyHKLMOHANbHBIM A3bIKOM,
Hexenun C#. [TOMMMO MHOMeCTBEHHOTO HacneaoBaHus, C++ NoaaepUBaET 60NbLIYI0
YacTb TEXHUK, onucaHHbIX b. Meiiepom. Tak, B C++ ecTb HacnefoBaHue peanusaLum
(3aKpbiToe HacneaoBaHmMe), NPU 3TOM aBTOMATUYECKas KOHBEPTALMUS 3K3eMNIfPoB
HaCNeAHNKOB B 3K3eMNNAPbI 6a30BbIX KNACCOB NPOM3BOAUTLCA He OyaeT. C++ nogaep-
KMUBAET U3MEHEHNE BUANMOCTY YHKLMM NPY NEPeonpeaeNeHn: BUAMMOCTb MOXHO
KaK pacwmpuTb (OT 3aLimiieHHON B 6a30BOM KIACCe K OTKPLITON B HACNEHUKE), TaK
1 cy3uTb (OT OTKPBITON B 6a30BOM KNACCe K 3aKPbITOV/3aLUMLLEHHON B HACNEAHIKE).
B C++ nerue mogennpoBatb «npumech» 1 ap.

Korpa HacnepoBaHusa ObiBaeT CIUWLKOM Mano

OO6b1uHO TPOGJIEMBI € HACJIEOBAHUEM BO3ZHUKAIOT U3-3a CJAUIIKOM <ITUPOKUX» WU
«ryboKNX» uepapxuil HacsegoBatust. Ho wHoTa mpobiieMbl B usaliHe BOSHUKAIOT
U3-32 TOTO, YTO KJIACC YHACJIEJOBAH He OT TOr0 6as0BOr0 KJIACCa UM HE PEATU3yeT Hy K-
HbIi uHTEPdETiC.

Kiaccuueckum HapylieHueM MPUHITHIA «OTKPBIT/3aKPbITy> SBJSIETCS 1epebop TUTIOB:
€CJIM MepelaHHbII 00BEKT — 9TO KPYT, PUCYEM KPYT, €CJIU KBaJpaT — PUCYeM KBaJpar,
€CJTH CJIOH — PUCYEM CJIOHA, TIPU ATOM TaKOH mepebop «pazMazaH» 0 KOy MTPUIOKEHHUSI.
OG6BIYHO HTO XapPaKTEPHO JIJIST CTPYKTYPHOTO MOX0/1a, HO YaCTO TIPUMEHSIETCSA U B 00b-
€KTHO-OPUEeHTUPOBAHHBIX PEIeHUIX.

U Abrams B., Cwalina K. Framework Design Guidelines, 2nd Ed. — Addison-Wesley Profes-
sional, 2008.
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B nneanbHoM 06BEKTHO-OPUEHTHPOBAHHOM MHUPE BCE, UTO JIETAET HEPAPXUS KIACCOB,
HAXOJIUTCSI TIPSIMO B Hell, OJIHAKO B PEAJbHOM MUPE YaCTb JIOTUKH TEPUOIUYECKU OKa-
3bIBaeTCs 3a ee mpezenamu. Xopormm npumepoM sieiistercst LINQ (Language Integrated
Query) — nHTETpUpPOBaHHBIN A3bIK 3apocoB. LINQ cozepkuT yHubHUIIMpoBaHHYTO
JIOTUKY PabOThI € JTIIOOBIMU TOCIE0BATEBHOCTME — CYIIHOCTSIMU, KOTOPBIE Peanusy-
10T uHTepdeiic IEnumerable<T>. ITO He 00s13aTEIBHO JIOJKHBI OBITH KOJIIEKI[UH B T1a-
MSITH, 9TO MOTYT GBITH HECKOHEUHBIE TEHEPATOPHI, PEATH30BAHHbIE ¢ MOMOTIHIO GI0KA
UTEPATOPOB U KJIIOYEBOTO ¢JI0Ba yieldreturn, uan XM L-daiinbl, niv sanmcu u3 6asbl
JIAHHBIX.

Ho nmaxe xorga sieno kacaetcs KOJJIEKIUH, Kiacec Enumerable COIEPKUT ClielUaIn-
3MPOBAHHBIE PeaTN3aIn HEKOTOPBIX OMepalnii, TaknxX Kak Count (), ElementAt (),
Last () #ap., A7 KOHKPETHBIX TUTIOB KOJJIEKITNI, HampuMep Collection<T>,
List<T>WuT. I

[TpumepHbBIT BapraHT peanu3ariy MeTozia Enumerable . Count () mpeacTaBJieH B JH-
crunre 19.3.
Jlnctuur 19.3. Peanusauua metopa pacwmpenus Count

public static int Count<TSource>(this IEnumerable<TSource> source)

{

var collectionoft = source as ICollection<TSource>;
if (collectionoft != null) return collectionoft.Count;

var collection = source as ICollection;
if (collection = null) return collection.Count;

int count = 0;
using (IEnumerator<TSource> e = source.GetEnumerator())

{

while (e.MoveNext()) count++:

return count;

}

Jlannas crieruain3arusi ro3BoJIseT MOJYYUTh 3HAYUTETbHBIN TPUPOCT TTPOUZBO/IUTETH-
HOCTH TIPU BBI30Be MeTo/a Count () Ha KOJJIEKIHUIX (CIIHUCKAX, MACCUBAX ¥ JHOOBIX
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IPYTUX KJIACCaX, MPSMO MU KOCBEHHO pealn3ytonnx narepdeiic ICollection).
OpHako, MOCKOJIbKY TIpoBepseTcs Jullb nutepdelic ICollection, aTa peanusanus
Oyner Hea(hHEKTUBHOM TSI IPYTUX KOJUIEKITHEL, KOTOPbIE 3HAIOT O CBOEM pasMepe, HO
He peann3yioT narepdeiic ICollection.

B NET Framework cyiecrtByer Kjiacc «KOJIEKIIMU» CO CBOMCTBOM Count, KOTOPbII
He peanmm3yeT ICollection, — kimacc Lookup<T> (auctunr 19.4).

Jlnctunr 19.4. Ncnonb3oBaHue metoaa Count ana Tmna Lookup

var lookup = Enumerable.Range(1, 10000).ToLookup(x => x);
Console.WriteLine(Tlookup.Count); // CnowHocTb O(1)!
Console.WriteLine(Tookup.Count()): // CnoxHocTb O(n)

B zaHHOM ciydae ucnosib3oBanue lookup . Count gBjsieTcs 3HaUUTENbHO GoJiee -
(peKTUBHBIM, TTOCKOJIBKY He 3aBUCUT OT YNCJIA 3JIEMEHTOB. BbruncinresnbHas CI0KHOCTD
lookup.Count () sBisieTcsl JMHEHHOM, a 3HAYUT, BpeMsI BbI30Ba 6yaeT IIPOIIOPIINO-
HaJIBHO YUCJTY 2JIEMEHTOB TaHHOU KOJIJICKITUU.

ITOT IpUMep IIOKa3bIBAET, YTO IIPOOJIEMBI ¢ HacAeJoBaHIeM ObIBAIOT PA3HBIX TUIIOB:
KOT/Ia TIOBE/IEHIE HACIEAHNKA TIPOTHBOPEYUT MTOBEIEHNIO 0Aa30BOr0 KJIacca Wil KOraa
KJIaCC He PeausyeT Hy KHbIH uHTepdeiic ni 6asoBblil KJacc.

MpuHuMn noacTtaHoBKM JINCKOB Ha NpaKTUKe

B npeapiayiieil riase Mbl 100aBUJI HepapXuio mapcepos Jjor-daiiinos (yuctusr 19.5).

JluctuHr 19.5. NHTepdeiic knacca LogEntryParser

public abstract class LogEntryParser

{
public abstract bool TryParse(string line, out LogEntry logEntry):

O-Horanus pejHazHauYeHa 1Jisi 0003HAUEHUsT ACUMIITOTUYECKO CIIOKHOCTH aJITOPUTMOB.
JlpyruMu cjioBaMu, OHa TOBOPUT O 3aBUCHMOCTH BPeMeHH MCIIOTHEHNST NJTH KOJIMIeCTBa 1C-
[10JIb3YEMOH JITOPUTMOM HaMATH OT KOJINYECTBAa BXOAHBIX aseMeHToB. O(1) o3Havaer, 4To
BpeMsI AITOPUTMA He 3aBHCHUT OT KOJNUECTBA BXOIHBIX 2J1eMeHTOB. O(1) TOBOPUT O IMHENHHOIT
3aBUCUMOCTH: TIPY YBEJINYEHIN YUCJIA DIEMEHTOB B /[BA PAa3a BPEMsT aITOPUTMA TAK)KE U3Me-
Hutest Basoe. [logpoGHee 06 aCHMITOTHYECKOTT CIOKHOCTH aJITOPUTMOB MOKHO ITPOYUTATH
Ha «Bukwu» (http://ru.wikipedia.org/wiki/Borauciurenbtast cI0KHOCTD) WU B Balllel Jio-
GUMOI KHUTE 110 aITOPUTMAM 1 CTPYKTYPaM JTaHHBIX.
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[isias Ha oObsBIEHHE JAHHOTO KJIacca, MHOTHE OIBITHBIE pa3pabOTYMKK TIOIMYT €ro
HeoOpMaJIbHBIN KOHTPaKT. MeToJI 10JIKeH BO3BpalllaTh true B cJydae YCIenHOro
pasbopa cTpoku u false — B IPOTUBHOM ciydae. [Ipu ycrentHoM pasbope BHIXOIHON
aprymMenT logEntry JOJKEH coZepsKaTh PACCMOTPEHHOE 3HAYECHUE.

Ho mannbrit KoHTpakT He siBsieTcs (popmanbHbiM. OH He ONTUChIBAET BO3MOXKHBIE THUITBI
reHepUPYEeMbIX HCKIIOYEHWH, a TaK:Ke IIOBeJIeHUE ITPU Tlepeziade null B KayecTBe mapa-
MeTpa 1line. HedhopMasbHOCTD KOHTPAKTOB YaCTO IIPUBOIAT K TOMY, YTO 3aMeHa OJ{HOM
peasisaIiy Ha APYTYIO JJOMAeT MOBeeHNe CYIIEeCTBYIONIETO KOa.

Jlyutuii criocob n3bekaTh HEOAHO3HAYHOCTH — TIOCTAPATHCS MAKCUMAIBHO (hOPMaJIH-
30BaTh KOHTPAKT aOCTPakTHOTO MeToza. CeaTh 9T0 MOKHO € TOMOIIIBIO TPELY CJIOBHIA,
WJIA TIOCTYCJIOBUI, MJIN TIO KpaitHeil Mepe komMmenTapueB (JucTuHr 19.6).

JInctuHr 19.6. KoHtpaKT nHtepdeiica LogEntryParser

public class LogEntryParserException : Exception

{}

[ContractClass(typeof (LogEntryParserContract))]
public abstract class LogEntryParser

{
/// <summary>
/// AHanu3upyeT nepefaHHyl CTPOKY W BO3BpallaeT pesynbTat
/// 4epes <paramref name="TlogEntry"/>
/1] </summary>
/// <exception cref="LogEntryParserktxception">
/// TeHepupyeTcq, eciv nepefaHHas CTPOKA He COOTBETCTBYET
/// oxnpaemomy Qopmaty.
/1] </exception>
public abstract bool TryParse(string line, out LogEntry logEntry);
}

[ContractClassFor(typeof (LogEntryParser))]
abstract class LogEntryParserContract : LogEntryParser

{
public override bool TryParse(string line, out LogEntry TogEntry)

{
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}

Contract.Requires(line != null);

Contract.Ensures(!Contract.Result<bool>() ||
Contract.ValueAtReturn(out TogEntry) != null,
"Ecnn pesynbTat True, 1O logEntry He mower
ObITh null™);

throw new NotImplementedException();

HpI/I HaJIMYMN KOHTPpaKTa HaCJIe/ITHUKN 6leyT 3HaTb, YEro OKU1a10T KJINECHTbI 6a30BOrO

KJlacca, 4YTO UM MOJKHO IeJIaTh ITpU IIepeoIipeeJIeHN N METO/I0B, a YTO — HET. CJICI[yIOH_lI/Iﬁ

repedeHb JIeHCTBUN HACJTEeHUKOB Kacca LogEnt ryParser HapyliaeT TPUHITUII ITO/I-

cTaHoBKH JIMCKOB.

U Tenepariust uCKJIIOYEHUI, OTANYHBIX OT LogEntryParserException uiu ero

HACTEeAHUKOB. /[pyTHie HCKIIOUEHNT BO3MOKHBI, HO OHHM OYAyT 03HAYATH OMMOKH
(6Garn) B peanusalyy KJaccoB-Hacae HUKoOB (1uctunr 19.7).

JINCTUHr 19.7. leHepaumnsa HEKOPPEKTHOro TMNa ucKYeHnsa metogom TryParse
public class IncorrectlLogEntryParser : LogEntryParser

{
public override bool TryParse(string line, out LogEntry logEntry)
{
if (LinelsIncorrect(line))
{
// HeusBeCTHbli TUn uckiyeHua! Hapywenne LSP!
throw new FormatException("Can't parse the Tine!");
}
//
}
}

Meton TryParse Bo3Bpamaer false npu nepegade null B KauecTBe 3HAUECHUS
aprymenTa line. B aToMm ciyyae 10/0KHO reHepHUpOBaThCs NCKIIOYeHne Argument -
NullException uwiu ContractException (auctunr 19.8).

JIuctuHr 19.8. HeKoppeKTHaa npoBepKa aprymeHToB metogom TryParse

public override bool TryParse(string line, out LogEntry logEntry)

{
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logEntry = null;
// OTCyTCTBME TeHepauuu WUCKYeHud, korpa line == null!
// Hapyuwenne LSP!
if (string.IsNullOrEmpty(1ine))
return false;
//

}

U Meron TryParse Bo3BpalllaeT true, HO He BO3BpAIllaeT 3HaYCHHE Yyepe3 BO3Bpa-
aeMbril aprymMmenT logEntry (auctunr 19.9).

JIuctuir 19.9. HekoppeKTHoe Bo3Bpallaemoe 3HayeHne metogom TryParse
public override bool TryParse(string line, out LogEntry logEntry)
{

logEntry = null;

// TogkEntry pasen null! Hapywenne LSP!

return true;

//

}

Jlasiexo He Beer/ia HysKHO OIUCBIBATH KOHTPAKT 6a30BbIX KJIACCOB CTOJb (hopMmasbHO. Ho uem
JIyYIIIe BbI U JIPYTHE Pa3paboTarku Gy/IeTe ero MOHUMATh, TEM MEHBIIIE [TAHCOB, YTO TTOBE-
JIEHNEe TEKYIEro Kofia Gy/ieT HapyIieHo P 3aMeHe OHON Pean3aliiny Ha APYTyio.

TunuyHble npumepbl HapywweHus LSP

TunmanbiMu ipuMepamu Hapytienus LSP asisiores cienyionime.

a HpOI/ISBOZIHbIG KJIaCChI UCIIOJIb3YIOTCA HOJII/IMOp(l)HbIM 06pa30M, HO UX ITIOBE/ICHUE HE
COrIJIaCy€eTcCsd C IoBeAeHNEM 6a30BOro KJacca: TFeHepUPYIOTCA UCKJIIOYEHNA, HE OIIN-
CaHHbI€ KOHTPAaKTOM 6a30B0Or0 KjaccCa, NI He BBIITOJTHAIOTCA I[eﬁCTBHH, TpearoJa-
TraeMbI€ KOHTPAKTOM 6a30BOrOo KJIacca.

a KOHTpaKT 6a30BOro KJacca HACTOIBKO He‘leTKI/IfI, YTO peajin30BaThb COTTaCOBAHHOE
IoBe/ieHne HaCJIEAHUKOM ITPOCTO HEBO3MOJKHO.

BbiBOAbI

HpI/IHL[I/IH MOICTaHOBKM JIMCKOB He SBJIsIeTCS TTaHaTleeil B BOIIPOCaX HaCJI€TOBAHMA, OH JINIITh
IIOMOTIaeT (t)OpMaJII/IBOBaTb, B KaKUX IIpeZIe/IaX MOKET BapbUPOBATbCA ITIOBE/ICHNE HACJIEAHNKA
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C TOUKW 3PeHNst KOHTpaKTa 6a30BoTo Kiacca. B coux Tpymax Bapbapa JIrckos crpounia
aHaJI13 Ha OCHOBE KOHTPAKTOB KJIacca: ITPe/LyCJI0BHH, IIOCTYCJI0BUI 1 MHBapUaHTOB. VMen-
HO C TIOMOIIIBIO0 KOHTPAKTOB MbI MOJKEM XOTsI GBI ¢ HEKOTOPOIT I07Tel YBEPEHHOCTH YTBEP-
JKIIATh, YTO TIOBE/IEHIE HACTEIHIKA 1 6a30BOTO KJIACCA SIBJISTIOTCST COTIACOBAHHBIMI.

Korza peus kacaetcst HacJaeI0BaHsl, pa3pabOTINK JOJIKEH YETKO MOHUMATD, JIJIst 4eTO
OH €r0 UCIOJIb3YeT U KAaKUM 00Pa30M KJIUEHTDI OYIYT IMOIb30BATHCST HACIEIHUKAMIL
JIUTITH Yepe3 mpu3My 6a30BOTO KJacca, HATIPSIMYIO WJIW ke W Tak W aTak. Korma tum
[peHa3HayeH JUIIb /U1 OJUMOP@HOTro UCIOIb30BAHMS, TO TAKOE HACJIEJ0BAHUE SIB-
JisieTcsl HacJie/IoBaHueM TIOITUIIOB U JIOJIKHO COOTBETCTBOBATH IIPUHITUITY T10/ICTAHOBKU
JIuckos. Eciu ke cospanue HacaeJHUKA HYKHO /U1 IOBTOPHOI'O UCIIOJIb30BaHUs KO
6a30BOr0 KJIacca WJIK MPOU3BOIHBIN Ki1acc Oy/IeT Beer/ia HCTOIb30BaThCs HATIPSIMYTO, TO
BIIOJIHE BO3MOKHO, UTO €0 HHTeP(hEIic U KOHTPAKT OYIyT M3MEHEHBI: 100aBJIEHbBI HOBBIE
METOJIBI 1/ TTH He PeaTn30BaHbl HEKOTOPBIE METOIBI Ga30BOTO KTacca.

Henb3st roBOpUTH, YTO BTOPOIA IIPUMeP MCIIOJIb30BAHMS HACJIEJ0BAHNS BPe/leH UIn He
JIOJKEH MCIOJIb30BAaThCS Ha MPAKTHKE — KaK MUHUMYM OH JIOJIsKEH ObITh 06yMaH
U 9ETKO OTMCAH B JOKYMEHTAIMN KJIACCa-HACTIEAHUKA, YTOOBI MOJIB30BATENb BAIIETO
KJIacca 3HaJ1 0 TakoM perernu. Co3/lanue nepapxuii Hacjie[0BaHusl, yIOOHBIX JIJIsT Pa3-
BUTHS U UCTIOJIB30BAHNS, — 3TO CJIOKHBIN UTEPATUBHBIN 1Tpotiecc. YeTkoe cieioBaHue
MPUHITUTIAM TTPOEKTUPOBAHUSA BOOOIIE U IPUHITUITY 3aMEIIECHNsI B YaCTHOCTH HE TapaH-
TUPYET XOPOIIETo An3ailHa UK yI0OHOU B UCIIOJIb30BAHUY HEPAPXUU HACJIE[OBAHIISL.

JononHuTtenbHble CCbIIKU

Q Barbara Liskov and Jannette Wing. A Behavioural Notion of Subtyping (http://web.
cse.ohio-state.edu/~neelam/courses/788/lwb.pdf). 9to Ta camas cratbs, B KOTOPOit
Bapbapa JINCKOB onuchIBaeT CBOM MIPUHIIUIL, OIIMPAsICh HA TAKKE OHATHS, KaK TIPejl-
YCJIOBUSI, TOCTYCJIOBUS U MHBAPUAHTHI.

O OG6ceyskaenne NpUHIKIA MOACTaHOBKY JIMCKOB Ha c2.com — http://c2.com/cgi/wiki?Li-
skovSubstitutionPrinciple. Ha sToii crpanuiie IPUHIAII HOACTAHOBKK 00CY/KIAIOT Jie-
reHzibl coppementoil pazpaborku 11O Maiikn @usepce, Anucrep Kox6ep, PoGepr
Maptus u 1p.

O Programming Stuff. ITuks craTeii 0 MPOEKTUPOBAHU 110 KOHTPAKTY (TI€PBast CTAThsI
cepun — http://bit.ly/DbCBasics). KonTpaxkTHOE IIporpaMMupoBaHue SIBJISIETCS OU€Hb
M0JIE3HON METOIMKOH TIPOEKTHPOBAHUS. B KOHTEKCTe MPIHIINTIA TIOACTAHOBKHY MTPO-
CTO HEOOXOIMMO TOHUMATh, XOTs ObI Ha Ha30BOM YPOBHE, UTO TAKOE KOHTPAKT KJIac-
ca, He3aBUCUMO OT TOTO, IOCTYITHBI JIU MHCTPYMEHTHI KOHTPAKTHOTO TIPOTPAMMUPO-
BaHUSI JIJIsT BAIIETO sI3bIKA NI HeT.



[naBsa 20

[puHUKN pa3aeneHusn
UHTepdencos

MHorue Belly HaM HEMOHATHLI HE NOTOMY,
4YTO HaLWM NOHATUA CNalbl; HO MOTOMY,
YTO CUM BELWM HE BXOAAT B KPYT HALWMX NOHATMIA.

Kossma lpymkos

IIpunuun pasaenenus unrepdeiicos (Interface Segregation Principle, ISP): «Kauenmuwt
He Q0JIICHDL BIHYHCOEHHO 3ABUCEMb 0T MeM0008, KOMOPbIMU He noav3ytomcsty (Mapmun P.
[TpUHIIMIIBL, TTATTEPHBI ¥ TIPAKTHKY THOKO# pazpaboTkir. — 2006).

Heo6xonuMbIM yCI0BIEM MOBTOPHOIO NPUMEHEHHA KOJA SIBJSETCS IIPOCTOTA €r0
HCTIO/Ib30BaHusT. PazpaboTurk HUKOT/a He OYAeT UCTIOIb30BaTh YY/KOI KO/, CCIIH eMy
I[IPOLIE PeAIN30BATh 9Ty BO3MOKHOCTh CAMOCTOSATEIbHO, YeM MCKATh Ube-TO PEILEHUE
u pazbuparbesa B HeM. C 0ZHOM CTOPOHBL, IPOrPAMMUCTBI JIEHUBBI U He CKJIOHHBI [IeJ1aTh
6ouiblIiie, 4eM TOTO TpedyeT 3aj1aua, HO ¢ IPYTOH — OHU JIOCTATOUHO TOP/IBI U YIIPSIMBI JIJIsT
TOro, 4T0OBI CYUTATH JIH0O0E YysKOe PelleHue 110 OIPEAEIeHII0 MeHee YIauHbIM, YeM
cOOCTBEHHOE.

CunHapoM «s1 ObI CIeTal 9TO He TaK» SIBJISIETCS TJIaBHBIM KaMHEM MPETKHOBEHUS BO
BPEMsI PEIIEH3UPOBAHUS KOJIA. ITOT JKe CUHIPOM OCTAHABJINBAET MHOTUX Pa3pabOTIMKOB
OT UCTIOJIb30BAHST Ty5KOTO Ko/ia. Ha cBOeM rOPbKOM OTIBITe PAa3pabOTINKI YSICHUII, 4TO
pas3paboTka MOBTOPHO HCIOIB3YEMOTO KOIa — IO CI0KHOE. [[0aTOMY OHM HEYacTo
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IIPUMEHAIOT I-Iy)KOIjI KO/, HO aKTUBHO ITPOJABUTAaIOT TIOBTOPHOEC NCITOJIb30OBaAHHUE coOcTBeH-
HOrOo.

OMHOI W3 TTPUYUH CKEITUIECKOTO OTHOIIEHWS K MOBTOPHO MCIOJIb3yeMOMY KOy
SIBJISIETCS CIIOKHOCTD IIPOEKTUPOBAaHUS OMOINOTEK, IPOCTHIX U yA0OHBIX B IIPUMEHE-
Huu. C 0HOI CTOPOHBI, GUOIMOTEKA HOJIKHA pelath 6a30Bbie BEIIH TPOCTHIM U UH-
TYUTUBHO MOHATHBIM CIIOCOOOM, C APYroil — OHa JOJIKHA JeJIaTh BO3MOKHBIMU
u GoJsiee caoxkHbIe crieHapuu. JoOUThCs MIPOCTOTHI UCIOAb30BAHUS KOJA MOMKHO 3a
CYeT MPOEKTUPOBAHUS YUCTHIX MHTEepdelicoB — mHTEPdElicoB, MpeocTaBAd0NNe
HebHBII HAbOp oTepaluii, KOTOporo 6yaeT HeoOXOAMMO U JOCTATOUHO GOJIBIITHCT-
BY KJIMEHTOB.

AnA yero Hy)XeH NPUHLUMN pa3aeneHuns
uHtepoenca

ITpuHIMn pasgeneHus uHTepdeiica npeaHasHadeH sl MOJYUYEHIs TPOCTOro U ¢1abo-
CB43HOTO Kojia. OH IJIACUT, YTO KJIUEHTBI JOJIKHBI 3aBUCETD JIMIIDb OT T€X METOJIOB, KO-
TOpbIe UCTIONb3YIOT, U He JIOJIKHBI 3HATH O CYTIECTBOBAHUY He MHTEPeCYONNX UX yacTel
B nHTEpdeiice MpUMeHsIeMbIX UMU cepBrCcOB. Kak Mbl YBUANM TO3/IHEE, Pa3pabOTUNK
CepBHCa He BCET/la 3HAET O TOM, KTO M Kak ero Oy/leT UCI0/b30BaTh. [10aToMy MOXKeT
nOTPeOOBATHCSI HECKOJIBKO UTEPAIHIL IJIST TIEPETPYIIITUPOBKI METOIOB TAKHUM 00Pa3oM,
4TOOBI X MCIIOJIb30BaHKE ObLIO YI0OHBIM MAaKCHMATbHOMY YHCITY KIUEHTOB.

JlanHbIN TPUHITATI SIBJISIETCS YACTHBIM CJTy4aeM TTPUHITUIIA HAUMEHbIIETO 3HAHUS, KOTO-
PbIit MHOTO JIET UCIIOJIb3Y€ETCs B Halllel UHyCTpUH. [lJIst 1I0J1y4eHus IIPOCTOTrO B COIIPO-
BOJKIEHUH KOJIa KasKIbII KJIaCC A0JIKEH 3HATh MUHUMYM HH(MOPMAIy 00 OKPY KaroIeM
Koze, HeOOXOIMMOM J1Is1 pelenust cBoei 3agaun. Ha mpakTuke 5T0 MPOSIBIISIETCS B MU-
HUMM3AIUKI YUCJIA 3aBUCUMOCTE M CTPEMJIEHUU K KCII0/Ib30BaHMIO HanboJiee IPOCThIX
TUTIOB 3aBUCUMOCTE.

ConpoBOkK/IAEMOCTD KJIACCa OIPEAEISETC €r0 BHYTPEHHER CI0KHOCTHIO U CBA3aHHO-
CTBIO ¢ IPYTUMU K1accaMu. Yem GoJIbIe y Kracca 3aBUCUMOCTEH, TEM CITOKHEE TOHATD
€0 POJIb, CJIOKHEE TECTUPOBATh U UCIIOJIb30BaTh MOBTOPHO. K ToMy ske 6oJIbInoe 4mcio
CBﬂSefI yBeJII/I‘{I/IBaeT BepOﬂTHOCTb IIOJIOMKHM KJiacca HpI/I N3MEeHEHUN SHBHCHMOCTeﬁ.
CTabuIbHOCTD 3aBUCHMOCTEH NTPAET BAKHYIO POJIb, YeM HUKE BEPOSTHOCTD U3BMEHEHMNST
unTepdelica 3aBUCMOCTI UM €T0 MOBECHNsI, TeEM MEHbIIE BEPOATHOCTD MOJOMKH
Baiero Koja. /lajee rpeacraBieHbl BUAbI 3aBUCKMOCTEN, CTaOUIBHOCTD KOTOPHIX YMEHb-
IIACTCS OT OYCHD CTAaOMIBHON 710 HeCTAOMIIBHOI:
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U npUMUTHBHBIE THIIHI;
O o6bexThl-3HaueHNs (HEM3MeHAeMbIe [10JIb30BATEIbCKIE THIIbL);

A 006bekThI o cTabuAbHBIM HHTEphERcoM U noBegeHneM (II0JIb30BATEIbCKIE TUIIBI,
uHTepdeiic KOTOPBIX cTabKJIEH, a TOBEJEHUE He 3aBUCHUT OT BHEILITHETO OKPY KEHMS );

O 0o6beKTh ¢ U3MEHUUBBIMU HHTEP(ENCOM U oBeIeHHeM (TUTIBI PACTIOJIOKEHBI HA CThI-
Ke MOoJyJiell, KOTOpble IIOCTOSIHHO [I0/IBEPraloTCsl U3MEHEHUAM, U TUIIbI, KOTOPbIe
paboTaroT ¢ BHEITHUM OKpY KeHneM: (haiimamu, 6asaMi TaHHBIX, COKETAMH U T. I1.).

NMPUMEYAHUE

Mbl 3aTPOHYNN OYeHb CNOXHYI0 TEMY NPOEKTUPOBAHUA, CBA3AHHYIO C YNpaBieHnem
3aBUCUMOCTAMU. YTOBbI pacKpbITh €€, TpeOyeTCAa HECKObKO MaB UM AaXe Lienas KHU-
ra. lonofHUTENbHbIMU UCTOYHUKAMM MO 3TOM TEME MOTYT CAYXUTb KHUra Mapka Cuma-
Ha Dependency Injectionin .NET 1 uukn moux ctateit no ynpaBaeHunto 3aBUCUMOCTAMMU
(http://bit.ly/DependencyManagement).

[Tpuntn pasaenenus HHTepdEHCOB TaKKe COOTBETCTBYET OTHOMY 13 TIPUHITUIIOB KOH-
TPAKTHOTO IIPOTPAMMUPOBaHUsL: TPeOYil MeHbIIle, HO TapaHTUPY# Gobine. B TepmuHax
KOHTPAKTOB 9TO MPOSIBJISIETCS B BUJIE UCTIOJIB30BaHUst HoJtee c1aboro mpeaycioBust u 6o-
Jiee CTPOTOTO TTOCTYCIOBUSL. YeM TIpoliie apryMeHThl METO/[a, TEM ITPOIIE YAOBIETBOPSITH
npeaycaoBUsM MeTozia. Ha mpakTuke 3TO MPaBUJIO BBIPAXKAETCSA B UCIIOJIb30BAHUY HAW-
6oJiee POCTBIX TUIIOB (COIIACHO MIPUBEAEHHON paHee MIKaJe), a TakKe 0a30BbIX TUIIOB
B KauecTBe BXOHBIX apryMeHToB (sictur 20.1).

Jluctuur 20.1. Ncnonb3oBaHue 6a30BbIX ¥ MPOU3BOAHbLIX TUMOB B Ka4eCTBe apryMeHTOB
meToja

pubTic Result Processl(List<RequestArgs> input)

{

foreach(var ra in input)

{
/!

public Result Process2(IEnumerable<RequestArgs> input)

{

foreach(var ra in input)

{
//
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Ecau meton ucnionbayer mnib yienbl untepdeiica IEnumerable<T>, TO HET CMBbICIA
3asABJIATH, UTO OH TpebyeT List<T>. Eciu MeTos MoskeT paboTaTh ¢ JOOBIM OTOKOM
BBO/Ia-BbIBO/IA, TO JIy4llle eMy IIpMHUMaTh Stream, a He MemoryStream. Eciu kiaccy
TpebyeTcst KOHGUTYpaIs, TO JTydIIie TepelaBaTh B apTyMEHTaX KOHCTPYKTOPA 9K3EMII-
Jsip kaacca Configuration (oObeKkT-3HAUEHME), a He TpoBaiigep IConfi-
gurationProvider, KOTOpbIH OyaeT ynTaTh KOHMUTYPAIUIO B MeTOe Read-

Configuration.

NMPUMEYAHUE

B cnyyae ¢ konneKkuuUamMM 1 NoCIeA0BaTENbHOCTAMU HYXHO O4eHb 06AYMaHHO NoAXo-
AWTb K BbIBOPY TMNa aprymeHToB. YacTo ObiBaeT, 4To B Ka4eCTBE apryMeHTa UCMOoNb3yoT
IEnumerable<T>, Ho NpM 3TOM paccymMTLIBAIOT HA TO, YTO Oy/IET NepeAaBaTbCs KONNEKLUS
B namATu. Hanpumep, MeTos MOXeT HeCKOIbKO pas3 Bbi3blBaTb METOJ, pacluMpeHus
Count() B pacyeTe Ha To, YTO OH OYAET BbINOAHATLCSA ObICTPO, MOCKO/bKY B MeTOf, Nepe-
AaeTcs NULLb CMUCOK UAU MAcCUB. ITO ABNAETCA NPUMePOM HesBHOM cBasm (implicit
coupling) 1 MoxeT NPUBECTU K Cepbe3HbIM NpoGaeMam Npu CoONPOBOXAEHNU, KOTAA
B Ka4yecTBe aprymeHTa MeToAa Ha4yHeT nepeAaBaTbCsA NOCNeA0BaTENbHOCTb, FreHepupy-
emas Ha ieTy ¢ MomoLLblo 6/10Ka UTepaTopoB.

SRP vs. ISP

[Tpunnun pasuenenns HHTEPGHENCOB SIBISIETCS TOBOJIBHO IIPOCTHIM U OU€HB TIOJIE3HBIM
MPUHITATIOM TTpoeKTUpoBaHusA. Ho ero nnorma myTaioTt ¢ IPUHITUIIOM ¢IMHCTBECHHON
obst3amrocTH. [Ipudnia TakOro HETOTTOHUMAH S JIESKHUT B KITACCHIeCKOM ormcarnmm ISP
(Maptun P. — 2006).

ITOT NPUHITUIT OTHOCUTCS K HEIOCTATKAM «KUPHBIX» HHTEP(eicoB. [oBOpsT, 4TO KJ1acc
UMeeT «KUPHBII» nHTepdeiic, ecn GyHKIMY 3TOro HHTEpdeiica HeTOCTATOYHO XOPOIIIO
crerienbl (not cohesive), nHbIMU ctoBaMu, eciin nHTEPENC Kaacca MOKHO pa3bUTh Ha
rpyiity MeTooB. Kaskaas rpyIia npeaHasHaueHa [jist 00CIyKUBaHIs Pa3HbIX KJIHEHTOB.
OHUM KJTHUEeHTaM Hy:KHa OJ{HA TPYTITIa METO/IOB, IPYTUM — JPYyTasl.

[Tpobiema 3TOTO OTpPE/IENCHUsT B TOM, YTO B HEM aKIEHT JIEJTACTCS Ha «KUPHOCTHS.
«/Kupubtit» nunrepdeiic, KOTOPbIT COMEPKUT HECKOJBKO IPYIIIT METO/IOB, HEJOCTATOYHO
CIIETIJIEHHBIX MEsKIY COOOM, HapyliaeT IPUHIIHIT €INHCTBEHHOH 06si3aHHoCTH. Takne
METO/IBI KCTIOJIB3YIOTCS PA3HBIMU KIHEHTAMU U OY/IYT pa3BUBaThCS HezaBrcmMo. OiHa-
KO BCe He TaK IIPOCTO.

JlaBaiiTe BCHOMHMM, KaK MbI OTIPEJIEJISIEM, YTO KJIACC WJIM MOJLYJIb HAPYIIAeT TPUHITUTT
eIMHCTBEHHOM 00513aHHOCTH. MbI OTKPbIBaeM UCXOIHbII KOJI 9TOr0 KJIacca WA MOJLYJIst
1 CMOTPUM, He JIeJIaeT JIM OH CJIUNIKOM MHOTOTO. ECm Kitace mam Moy sih OTBeYaeT 3a
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BBITIOJTHEHHUE PA3HOPOIHBIX 33/[a4, 3HAUKT, OH HAPYIIAET MPUHITUIT eINHCTBEHHON 0051-
3arHOCTH. HO MOJKeM Jin Mbl, TJISI/I HA KJacc UK ero uHTepdeiic, ckaszarthb, Hapyiaer
OH TIPWHITAT pa3fiesieHus naTepdeiicoB nim HeT?

Hampumep, y Hac ecTb Kiracc peno3utopus, KotTopbiii cogep:xkut CRUD-oneparuul.
Hapymaer s on ISP? Mpr He 3naem! Hapymiierue aToro npuHIuna 3aBUCUT HE CTOJIb-
KO OT CAMOT0 KJTacca, CKOJBKO OT CIIeHAPHEB €T0 MCT0Mb30Banus. Ecim B Hatreit 6usnec-
MOJIEJTN YeTKO Pa3fESIOTCS OMePAIliy YTEHIS U 0OHOBJIEHUS TAaHHBIX, TO HAJTUYNE
OJIHOTO KJIACCa CO BCEMU ONEPAIUSIMU PAOOTDI € IAHHBIME OJIHO3HAYHO JiesiaeT nHrepdeiic
CITVITITKOM <KUPHBIM». B TO Ke BpeMst ecJiv MPUIIOKeHNE COAEPKUT MHOKECTBO IPOCTHIX
¢opm mosp3oBarenbckoro nHTEpdeiica, KOTopele cOoTHOCATCS Kak 1 x 1 ¢ Hammmn
MOCTABITUKAMU JIAHHBIX, TO TpuHIuI ISP He Hapymaercs.

U3 mpenniyiero o0Cy kKaeH st MOKHO BBIBECTH BaKHOE pasmyrie mprHIumoB SRP u ISP.
CJieoBaHue IPUHIIMITY eMHCTBEHHOI 00s13aHHOCTH IPUBOIKT K CBsA3HBIM (cohesive)
KJIaccaM, 4To MO3BOJIAET C MEHBIITUMU YCUIUAMY WX IIOHUMATD 1 pa3BuBath. CleoBaHme
MIPUHIINAILY Pas/ieieHus HHTepheiicoB yMeHbIIaeT ¢Bsi3aHHOCTH (coupling) Mesk ity kiiac-
CaMU ¥ UX KJIMEHTAMHU, BE/lb TEIIEPDb KJIMEHTbI HCTIOJIB3YIOT GoJiee TIPOCThIE 3ABUCHMOCTH,
yeM paHblIle.

MNpuHuun pasaeneHna nHtepgeincos
Ha NpaKTUKe

Ha mpakTike meproamdeckn BOSHIKAET HeOOXOMUMOCTD BLIZIETEHUS ¥ KITacca BCITOMO-
ratebHbIX HHTepdeiicon. Kimace MokeT HacIe10BaThest 0T Ha30BOTO KIIacca J1Jist HOBTOP-
HOTO UCIOJIb30BAHUS KOJIA, HO PEAJIM30BbIBATD JIOTIOJTHUTEbHBIN HHTEP(eiic, KOTOPbI
HY’KeH JINTIb YaCTU eTo KIMEeHTOB.

Opna u3 peasnuzanuii maTrepHa « Azanrteps? 3aKI09aeTcs B Peain3aluy aIanTupyeMbiM
KJIAaCCOM JIOTIOJIHUTEJIbHOTO nHTepdelica. MTak, y HaC ecTh JBa KJjaacca COXpaHEHUS
JIAHHBIX C HECOBMECTUMBIMU MHTepdelicamu — SglServerLogSaver n Elastic-
searchLogSaver. [Ipu Hannunu 10cTy1a K MX HCXOJHOMY KOJIY MbI MOKEM He CO3/1a-
BaTbh HOBbBIE KJIACCHI-a/IalITEPDI, @ ITPOCTO 3aCTaBUTD TEKYIIHE KJIACChl PEaTN30BaTh HOBBIN
naTepdetic — ILogSaver (puc. 20.1).

' CRUD (Create, Read, Update, Delete) — nabop KIo4eBbIX oreparnuii st paboThbl ¢ OCTO-

AHHBIMUW XPAHWJIUIITAMU JIAHHBIX, TAKUMU KaK 6333 JITAaHHBIX.

2 TloapoGHee maTTepH «Azjanrep» pacCMOTpeH B riiase 12.
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<<Interface>>
ILogSaver
+Save(LogEntry)
A

SqlServerLogSaver

ElasticsearchLogSaver

+Save(datetime, severity, message)

. ; +Save(SimpleLogEntry)

;rfsgstli—:gg()aptlon(datetlme, message, +SaveException(ExceptionLogEntry)
+Save(LogEntry)

+Save(LogEntry)

/ A

JlBa He3aBUCUMBbIX Kilacca
CBA3bIBAOTCA BOEANHO NyTEM
peanusaumn ogHoOro nHTepdenca

Puc. 20.1. Vicnonb3oBaHue natrepHa «Agantep» Ana pasgeneHus uutepdeicos

Temepn y kimaccoB SglServerLogSaver nElasticsearchlLogSaver MOSBISIOTCS
JIBa BU/IA KJIMEHTOB: CTapbie U HOBbIE. [Ipu aTOM peasn3oBaTh nHTEPDEIIC CIIe/IyeT SIBHBIM
obpasom (explicit interface implementation), 4To IIO3BOJIUT U30JIMPOBATD JAHHBIX KJIK-
eHTOB /pyT OoT Apyra (muctuHr 20.2).

Jlnctunr 20.2. fiBHaa peanusaums nutepdeica lLogSaver
public class SqlServerLogSaver : ILogSaver
{

public void Save(DateTime dt, string severity, string message) {...}
public void SaveException(DateTime dt, Exception e) {...}

// $BHas peanusauua uHTeppeica!
ILogSaver.Save(LogEntry TogEntry)
{
var exception = TogkEntry as ExceptionLogEntry;
if (exceptiony != null)
{
SavekException(exception.EntryDateTime, exception.Exception);

}

else

{
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Save(TogEntry.EntryDateTime, logEntry.Severity.ToString(),
logEntry.Message);

}

SBHas peasnusaiys nHTEp@EcoB MO3BOJILET BBI3BIBATH METO/[bI UHTEPdEiica JINTIb TPU
SIBHOM TIPUBEIeHNN 00beKTa K TUITYy HHTepdeiica. ITO 3HAUUT, YTO OOBIYHBIE KIHEHTHI
KJjacca SglServerLogSaver He 6y21yT «BU/IETb» MeTO/] Save (LogEntry),acMoryT
UM TIOJIb30BATHCA JIUIID B CJIydae SIBHOTO TipuBeieHus TUoB (siuctunr 20.3).

JInctnHr 20.3. AABHas peanusauus nHTepdencos AnsA YeTKOro pasaeneHns uHTepdencos

var saver = new SqlServerLogSaver():
LogEntry logEntry = GetLogEntry():
saver.Save(logEntry): // Ounbrka KomMnunsumu

ILogSaver logSaver = saver;
TogSaver.Save(TlogEntry); // 0K

E1e opgun npumMep ciiejoBanus IPUHINILY pas/iesieHus nuTepdeiicos 3aK/1I04aeTcs B Uc-
I0JIb30BAHUM METOIOB paciinpenus. BmecTo co3nanng «xupHoros» unrepdeiica, KOTo-
pbiM OyieT yIOGHO TIOIb30BATHCST BCEM KJIMEHTAM, MOKHO BBIJIEUTH OA30BbIA HHTED-
(etic, a BcmomoraresibHbIEe METO/IBI PEaJN30BaTh B BUE METO/IOB paciuperus. B atom
caydae 6a30BbIil HHTEPGEiic OyeT MAKCUMATBLHO TIPOCTBHIM U Pa3Hble KJIMEHTI CaMO-
CTOSTEJIBHO PeliaT, KakKue MeTO/bI PACIITMPEHUS NCIOJIb30BATD.

[Tomo6HbIit prMep OBLIT pacCMOTPeH B riiaBe 17, TOCBSIIIEHHON TPUHITUITY €JINHCTBEH-
Hol obsi3anHOCTH. VIHTEepdeiic Kracca LogEntryParser COAEPKUT YHIUBEPCATbHBII
MeTosl TryParse, H0JIb30BaThCs KOTOPHIM He Beerga yao6Ho. [1oaToMy 11s TecToB GbL
n06aBJIeH METOJ pacliupeHust Parse, KOTOPBIU BCer/ia BO3BPAIlAeT Pe3yibTaT U He
[peaHasHavyeH s pa3sbopa MHOrOCTPOYHbIX 3anuceil (auctunr 20.4).

JIuctuHr 20.4. Ncnonb3oBaHue NpuHLMNA pasgeneHns MHTepdencos ¢ METoAaMmM pac-
WwupeHus

// B OCHOBHOM KOfe MPUIOKEHNA

var parser = new LogEntryParser();

LogEntry TogEntry:

if (parser.TryParse(stringEntry, outlogEntry))

{
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SaveEntry(TogEntry);

// B TecTax

// VMnopTupyeM NpoOCTPAHCTBO MMEH C METOAOM DACWMpeHna
varparser = newLogEntryParser();

varlogkntry = parser.Parse(sampleStringEntry):
Assert.That(logEntry.Severity, Is.EqualTo(Severity.Debug)):

Asnas peanuzanys uHTEPGHENCOB U METOBI PACITUPEHNS MO3BOJISIOT Y€TKO CIeI0BATH
NPUHIIATLY pazjesieHns narepdeiicoB. Kaxaplit KIMEHT 3HAET JUIIH O TOJAMHOXKECTBE
oriepalii U He BUIUT JIUITHUX JIeTaJleil, KOTOPble eMYy HEMHTEPECHHDI.

TunuyHbie npumepbl HapywweHus ISP

TunuynbiMu TpUMepaMu HapytieHus ISP aBisioTes caenyionue.

O Meroa MpMHUMAET apryMEHTBI IIPOU3BOHOTO KJIACCa, XOTS JOCTATOYHO UCII0Ih30BaTh
6a30BbIil KJIacC.

Q V knacca gBa unu 60J1ee IPKO BHIPAKEHHBIX BIAA KJIMEHTOB.

O Kunacc 3aBucut ot 60Jiee CI0KHON 3aBUCUMOCTH, YeM HYSKHO: TPUHUMAET HHTepheiic
mpoBaiiziepa BMECTO Pe3yIbTaTOB er0 PAGOTHI U T. TI.

U Kiacc 3aBucuT ot c0KHOTO nHTepdeiica, uTo /lelaeT ero 3aBUCUMBIM OT BCEX TUTIOB,
HCTIOJIb3YEMBIX B 9TOM UHTepdelice.

BoiBOAbI

[Tpuniun paspenenus nHTep@eicoB ABJSETCA YACTHBIM CJIydyaeM YIIpaBJIcHHs 3aBUCH-
MOCTSIMU 1 6OPBOBI CO CI0KHOCTHIO. TeM Mpolie 3aBUCUMOCTHU KJIACCa, TEM JieTde TIOHAT,
YTO KJIACC JIEIACT, TOCKOJIBKY B TOJIOBE IIPUXOANTCA ACPKATD JIUIITb MUHUMAJIBHOE YK C-
JIO HEHYKHBIX JieTaseil. Yem crabuibHee 3aBUCMOCTH KJTacca, TeM MEHbITE BEPOSTHOCT
TOTO, YTO €ro TOBejleHre Oy/IeT HAPYIIIEHO [IPU BHECEHUN U3MEHEHU B JIPYTUe YacTh

CUCTEMBI.

[Ipuniun pasgesnenns nHTepdEiCoOB JIEKUT Ha CTBIKE KJIACCOB WU MojyJiell. Lusdng na
HCXOJHBIHN KOJL HEKOTOPOTO KJIACCa, MBI MOKEM CKa3aTh, COOTBETCTBYeT JIN PeaTH3allis



Mmaga 20. MpuHuMn pasaeneHus uHTepdencos

MOPUHITUITY eIMHCTBEHHOW 06I3aHHOCTH, TIPUHITAITY 3aMeTieHnst JINCKOB VITH TPUHITUITY
<OTKPBIT/3aKpbIT>. HO J1IITB 110 MCXOHOMY KOy KJlacca uiin ero unrepdeiica Mbl He
MOKEM CYZIUTb O TOM, HAPYIIAeT OH MPUHIINI pasjeseHus nHTepdeiicoB Uil HeT.
JL7151 3TOr0 HYKHO ITOCMOTPETb KOHTEKCT €ro UCIIO0JIb30BaHUS: €CTh JIM pa3Hble IPYIIIIbI
KJIMEHTOB, KOTOPbIE UCITOJIb3YIOT ero M0-pasHoOMY, UJIN HeT.

Ecsmm k1ace uernonbayercest pasHbIMU KJIMEHTaMU, 3TO MOKET TOBOPUTH O CITUIIKOM GOJIb-
[IOM YHcjie 003aHHOCTEM, T0ITOMY €ro HYKHO YIPOCTUTh. B HEKOTOPBIX Ciydasix
y KJIacca MOKeT ObITh 0/[Ha 00SI3aHHOCTD, KOTOPast PACCMATPUBAETCS KIIMEHTAMU C Pas-
HBIX TOYECK 3pEHMUI. TOFZIa 9TOT (l)aKT HYXHO CZIeJIaThb ABHBIM ITYTEM pean3aliuu ABYX
nin Gojiee uHTEPMENCOB.
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[puHUMN UHBepcUU
3aBUCUMOCTEN

Korga mywa yxoguT B nATKK,
BCTaHb BBEPX HOFAMM U BCTPAXHUCH!

Kosbma lpymkos

Ipunnun unsepcuu 3aBucumocreit (Dependency Inversion Principle, DIP): «Modyiu
8epxHezo Yyposus He Q0JICHbL 3asucemv om Modyaell Hudxcrezo yposus. H me u dpyeue
domncHol 3asucemv om abcmpakuuil. Abcmpaxuyuu ne 0oaJCHbL 3a8ucemv om 0emdaei.
Jemanu donxcrvl sasucemn om abcmpaxyuit> (Mapmun P, TIpUHIIIBL, TATTEPHBI 1 ITPAK-
KK THOKOI paspaborku. — 2006).

[TpuHIMT MHBEpPCUY 3aBUCIMOCTEN — OJIIH M3 CAMBIX U3BECTHBIX CETOHST TPUHITUIIOB
MIPOEKTUPOBAHNS, KOTOPHIH JIEKUT B OCHOBE TIOITYJISIPHBIX TEXHUK BHEJPEHUST 3aBUCH -
mocteii (Dependency Injection). OaHako, eciu IIOCMOTPETH JIUIIb Ha €ro Ha3BaHUe
u omncanue, 6yeT TOBOIBHO CIOKHO TOHSITH, UTO JK€ OH O3HAYAET. A €CIIM CITPOCUTh
MPOCTHIX OOBIBATENEH O TOM, KaK OHU MOHUMAIOT HTOT MPUHIIHIT, OHU HAYHYT Y4TO-TO
FOBOPUTH O 110Jib3e nHTepdeiicoB u abcTpakuuii 1 BooOIe OyIyT IyTaThCsl B IOKa3a-
HUSIX.
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UHTtepdeicobl

B ocHoBe npuHIiniTa MHBEPCUU 3aBUCUMOCTET JIEXKUT W/IesT NCTIOIb30BaH s nHTepdheiicos!.
Ora rpyTima KIacCoB Peaan3yeT HEKOTOPHIHA Habop nHTepheHcoB, a Apyras — MPUHUMA-
eT 3Tu uHTeP(ENCHI B KAUeCTBE apPTyMEeHTOB KOHCTPYKTOpa (suctuHr 21.1).

Jlnctuur 21.1. Npumep HansHoro ncnonb3osanHus DIP

interface IFileReader

{
string ReadLine();

class LogEntryParser

{
public LogEntryParser(IFileReader fileReader)

{}

public IEnumerable<LogEntry> ParselLogkEntries()

{}

class FileReader : IFileReader {...}

HUcnosbsoBanne untepdeiicos mpusoaut k crabocsssannomy (loosely couplied) nusaiiny,
ITOCKOJIBKY KJlacC LogEntryParser 3HaeT JTUIIb 006 uHTepdeiice IFileReader U He
3HAET 0 KOHKPETHON peaimsariuu aToro uHrepdeiica. A ciejoBatue PUHIUITY 3aMelie-
HUs1 JINCKOB MO3BOJIUT 3aMEHUTD OJ[HY PEATHBAITUIO IPYTOU U MOJyYUTh THOKOE PEIIeHNE,
COOTBETCTBYIOIEE TPUHITAITY «OTKPBIT/3aKPBIT>.

U XOTs JaHHbIe PACCYSKACHUS BIIOJHE JJOTUYHbI, HE CTOUT 3a0BIBATH, YTO Y TAKOTO peliie-
HUS ecTh 1 obpaTHas ctopona. Hamnmune matepdeiicoB 06pasyeT IOMOTHUTENbHBII
YPOBEHb KOCBEHHOCTH (MJIM IOTIOJTHUTETBHBIN YPOBEHb aGCTPAKITIN ), UTO 3aTPY/THSET
nounmanue cucrembl. [Tomnvopdusm — ato GOTO 06beKTHOTO MUPa, KOTOPBII fieaeT

! Tlox unrepdeiicamu B JaHHOM CJly4yae IIOHUMAIOTCS [IPOrPAMMHbBIE KOHCTPYKI[HH, 00bsIBJICH-
HbIE € IOMOIIBIO KITI0YEBOTO ¢JI0Ba interface. B GosbImiHCTBE ciiydaeB BMecTO HHTEPGhEHcoB
MOKHO MCIIOJIb30BaTh aOCTPAKTHBIE KJIACCHI, U BCE PACCY’KIEHUsI IAHHOI TJIaBbl elie OyyT

AKTYaJbHBIMU.



286

Yactb IV. lTpnHUMNbI NpOeKTUpOoBaHKA

penienmne 60s1e€ THOKUM HEHOI‘/JI yBesimueHus CJI0KHOCTH. ITouarn JIOTURY MCIIOJIHEHU
JIMIIb ITyTEM YTE€HUA KO/la CTAaHOBUTCA JOBOJIBHO CJIOKHO, ITOCKOJIbKY KOHerTHbeI THUIT
HacJie/THNKa OIIPeIeIAE€TCA BO BPEMA NCITOTHEHMA.

B narem carydae kimenTam kiacca LogEnt ryParser TPUXOIUTCS PENaTh MpodaeMy
C TIOMCKOM ITO/IXO/IsI1Iel 3aBUCHMOCTH, JIasKe eCJIM UM 9TO HenHTepecHO. ToJbKo 1pej-
cTaBbTe cebe, 9TO ¥ Kracca List<T> mosBUIACH OBI 3aBUCUMOCTH Buia IList-
GrowingPolicy, KoTopas oTBedasa 6bl 32 crocob pocTa CIMCKa, a y kiacca String
HOSIBUJIACH OBl 3aBUCHMOCTD I InterningPolicy, KOTopas oTBevasaa Obl 32 MOJUTUKY
unreprupoBanus! [TogobHbie pemenns 06ecmeynBalOT TMOKOCTD He TaM, TIe HYKHO,
U1 MOTYT IIO/[PbIBAaTh MHKAIICYJIAINIO.

He nns Bcex ky1accoB HY;KHO BBIIEIATh MHTEP(MENCHI, U HE BCE 3aBUCUMOCTH CJIEIYET
TpeboBaTh U3BHE B BUe HHTEpdeicoB. [IpUHIUIT HHBEPCUN 3aBUCUMOCTEN JOBOJBHO
YETKO JIaeT IOHATh, KOT/Ia HY>KHO 3aBUCUMOCTb MHBEPTHPOBATH, 2 KOT/Ia MOKHO CO3/1aBaTh
3aBUCHUMOCTH HEIIOCPEJCTBEHHO B MECTE UX UCIIOIb30BaHUA.

Cnom

Y nyka ectb cnou, y TopTa ecTb cnou,
ny Jliopoena ectb cnou.

Uipex

JIo6oe coBpeMeHHoe TPIIoKeHNe Pa3OUTO Ha CJIOW, KK U3 KOTOPBIX OTBEYAET 3a
OTIpe/Ie/ICHHBIN aCTIeKT TToBeIeHM. Ha HUKHUX yPOBHSAX HAXOATCA TIOBTOPHO MCITOJIb-
3yeMble KOMIIOHEHTBI U MH(MPACTPYKTYPHBIH KO, a c1ou GoJiee BHICOKOTO YPOBHS OTBe-
YaIoT 32 JIOTUKY TIPUJIOKEHUS U TToJIb30BaTesibekuiit mHTepdetic (Jlapman K. — 2006)
(puc. 21.1).

Kakplii cJIoil oTBeyaeT 3a onpeesieHHy 0 00J1aCTh U UCIIOJIb3YET CEPBUCHI HIKEIEKa-
IIMX YPOBHEH /LIS pelieHnst CBOMX 3aja4. [IpuHIINI eIMHCTBEHHON 06SI3aHHOCTH FOBO-
PHUT, YTO KaXK/BII KJIACC, MOYJIb WU CJIOH JOJKEH PeNaTh JUIIb OAHY 3a/1a4y. DTO
3HAUUT, YTO MHOPACTPYKTYPHBII KO/ IOCTYTIA K IaHHBIM HE JI0JIKEH ColepKaTh OusHec-
JIOTUKH, a GU3HEC-JIOTHKA He JOJIKHA 3HATh O II0JIb30BaTeIbCKOM uHTepdeiice.

Ciom HIKHETO YPOBHS He 3HAIOT U He JIOJIKHBI 3HATD O CJI0SX BEPXHETO YPOBHS. ITO
[103BOJISIET UCII0JIb30BATh HU3KOYPOBHEBbBIE CJIOU IIOBTOPHO, YIIPOIIlaeT IOHUMaHue
1 pa3BUTHE KAXKIOr0 U3 HUX, a TaKKe OTPAHMYMBAET PACIPOCTPaHEHUE U3MeHe-

HUAN.
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User Interface

1
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Domain

(Mopenn, 6usHec-norunka)

;
1
1
1
!
Technical Services \:,

(TexHnyeckas nHbpacTpyKTypa,
BbICOKOYPOBHEBbIE TEXHUYECKME CEePBUCHI)

Foundation
Vi

(KntoyeBble cepBUCHI, HN3KOYPOBHEBbI
MHPPaCTPYKTYPHbIN KOA, A3bIK
nporpamMMmnpoOBaHnsa 1 ero MHGPacTpPykTypa)

Puc. 21.1. MHOroypoBHeBasi apXMTEKTYpa COBPEMEHHOTO NPUIOKEHNSA

Yem BbilIIE CJI0, TEM crielu(pUIHEe OH JIJIs KaK/I0TO KOHKPETHOTO MpuioxeHust. Ha Huk-
HUX YPOBHSIX HAXOJSATCsT MHPPACTPYKTYPHBIN KOJI, CEPBUCHI U KJIFOUeBast OM3HeC-JIOTU-
ka (core business logic). Ha BepXHUX YPOBHAX HaXOAATCS BbICOKOYPOBHEBas GU3HEC-
JIOTHKA, KOTOPAad OTJIMYAeT OJ{HO IIPUJIOSKEHNE OT JIPYTOTO, & TAKXKE 110JIb30BATEIbCKUIA
unrepdeiic.

NepapxXuuHOCTD U «CTOEHOCTH» TPUCYTIA KAK IIPOTPAMMHON CUCTEME B T1€JIOM, TaK 1 OT-
NETBHBIM KPYITHBIM MOIYJIsIM. 110 Mepe pocTa CI0KHOCTH TIPeIMETHOH 00IACTH TITH 3
CUET MOSABJICHUS JIOTIOJHUTEIBHBIX JICTATICH KOMIIOHEHTBI HAUMHAIOT IPOOUTHCS Ha HoJiee
MEJIKIe COCTABJISIIONIIE, B OCHOBE KOTOPBIX OY/YT JIEKATh YKe IPUMUTUBHBIE THUIIHI
T1aT(OPMBI 1 S3bIKA TPOTPAMMHUPOBAHMSI.
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CJ103KHBIE CHCTEMBI YACTO SIBJISTIOTCS MePAPXUIECKIMU M COCTOST U3 B3AUMO3aBUCUMBIX
MOJICUCTEM, KOTOPBIE, B CBOIO OYEPE/Ib, TAKIKE MOTYT OBITh PAa3/le/IeHbl HA MOJCUCTEMBI,
BILTIOTH /10 caMOT0 HU3KOTO YpoBHst (Byu I'. OGhEeKTHO-OPHEHTUPOBAHHBII AHAJIH3 U [IPO-
eKTUPOBaHMe ¢ MpuMepaMu ipusoxkennii. — 2010).

Kiaccent 6oJiee BBICOKOTO YPOBHSE OObIYHO KOHTPOJUPYIOT IIPOLECC CO3AAHMU U TIepeia-
4y YIIpaBJIeHUsT KJaccaM HUKHUX YPOBHEN. B pezbiyieii rimaBe Mbl OCTAaHOBUJINCH HA
ceyionieM au3saiine kiacca LogImporter (puc. 21.2). Kiacc LogImporter co3zia-
€T 9K3EMIL/IAP OJHOIr0 M3 HAC/IeJHUKOB KJjacca LogEntryParser U IIPOCUT €T0 1IPO-
AHAJTM3UPOBATH 3AITUCH, TPOYUTAHHBIE U3 (haiiyia. B HEKOTOPHIX CIydasx KJIacc BepxHe-
IO YPOBHS He 3HAeT, KAaKOW TOYHO KJIACC HUKHETO YPOBHS UCTIOJIb30BaTh. B aTOM Ciryuae
Bbiestercst (pabpUUHbIIL METOI, KOTOPBIN IIPSUET IIPOLECC CO3AAHNS IK3EMILIsIpa HY K-

HOW cTparerun’,

LogEntryParser
Loglmporter |

+TryParse(line, out LogEntry)
*+importLogs() +Create(file): LogEntryParser

A

Loglmporter
KOHTpONnpyeTt BackenLogEntryParser PostgreLogEntryParser
npoLecc co3aaHus
LogEntryParser +TryParse(line, out LogEntry) | | +TryParse(line, out LogEntry)

Puc. 21.2. BbICOKOYpOBHEBbIii An3aiiH knacca Loglmporter

Opnakxo MHOra BO3HUKAET HeOOXOANMOCTh 00ECIIeUNTh Iepeady YIIPaBIeHIs He TOIb-
KO CBEPXY BHU3 110 CJIOSIM TIPHJIOKEHNST, HO ¥ CHU3Y BBepX. Kiracchl GU3HEC-JIOTHKY MOTYT
HoTpeboBaTh YTO-TO OT CJIOS TI0JIb30BATEIbCKOr0O MHTEpdeiica. THGpacTpyKTypHOMY
KOy MOKeT morpeboBarbcs NH(GOPMAIs, He[OCTYIIHASL Ha €r0 yPOBHE abCTPaKIIMH.
Wuoraa kiacchl BBIHYKIEHBI 3aBUCETH OT YET0-TO, UTO HAXOJAUTCS BHE MOJIS UX 3PCHIS.

Haonwaarenu

Kraccuuecknm perieHneM 3aiaum CBI3U HUKHUX CJIOEB C BEDXHUMM SIBJISETCS TTATTEPH
«Habrogaresb»?. CaMblil TPOCTOil c10cO6 OTBSAI3aTh KJIACC OT BHEIIHUX 3aBUCHMO-

! Tlarrepn «Crparerus» Obl1 paccMoTpen B riase 1, a natrepn «@abpuunblii MeTon» —
B riase 10.

2 Bonee noapodro marreps «Habimogaresby» GbIT pacCMOTPEH B IJiaBe 5.
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creit — 106aBUTH B HETO COOBITHE, C TIOMOIIBIO KOTOPOTO OH OY/ET YBEIOMIISITh BCEX
3aMHTEPECOBAHHBIX MOAMUCYMKOB 00 U3MEHEHUH COCTOSIHUSA. [Py 9TOM JIOrMdecKu
ympasienve GyIeT mepelaino ¢ HIKHETO YPOBHST Ha BEPXHUIT, OTHAKO 3HATH O TOM, UTO
Gy/IeT IPOUCXOIUTH TIPY BBI30BE ATOTO JIEIETaTa, TEKYIHH Kiacc He Oy/IeT.

XOpOoIInM IPUMEPOM HCIIOJIb30BaHusT HabJrroaTes el A1 epejadu yipaBaeHust CHU3Y
BBEPX M0 ¢JI0sIM Tipusioskerust sipasiercst narrepd MVC (Model — View — Controller,
«Mopenb — nipezicraBiienne — KOHTpoieps ) (puc. 21.3). Kaxiplii kyacc B 9TOM 1arTep-
He OTBEYAET 3a OTAEIbHbII ACIIEKT: MOZEJIb OIIPeAeIsieT OU3HEC-TIPABIUIIA, IIPEACTABICHIE
OTBEYAET 3a TMOJIb30BATEIBCKUI HHTEP(ENC, a KOHTpoJLIEp 06pabaThIBa€T BXOIHBIE
COOBITHS OT TI0JIb30BATEISI M OTBEYAET 32 JIOTUKY IPUJIOKEHHMSI.,

O

Output
YpoBeHb
View npeacTasneHUs
+Render() User input
1
1
________________ i N G
1
i
1
i
YpoBeeHb Query i Controller
npunoxeHus Notifes ~ +HandleUserinput()
Model YpoBeeHb

OnU3HEeC-Noruku

+ProcessBusinessRules()

Puc. 21.3. NatTepH «Mogenb — npeacTaBieHne — KOHTponnep»*

Pacnpenenenne Mojenu, KOHTPOJLIEpa U IPEACTABACHUS O CJIOSM TIPUITOKEHUS MOXKET
ObITb HEOMHO3HAUHBIM. UTO CYUMTATh BEPXHUM CJIOEM, a yTO — HIKHUM? CorsiacHo obiie-
npuHATOHN Kaaccupuranmu, onucannoii Kparom Jlapmanom B ero kuure «lIpumenenne
UML u m1a6JI0HOB IIPOEKTUPOBAHUS», BEDXHUM CJIOEM IIPUIIOKEHUS SIBIISIETCS T10JIb30Ba-
Teabeknil nurepdeiic. CieoM 3a HUM UET JIOTHKA IIPUJIOKEHNS, KOTOPas CBA3BIBACT CJIOM
0JIb30BATEILCKOTO uHTEepdelica ¢ JoMeHHbIMU 00beKTaMu. VIMEHHO 9TUM 0ObSICHSAETCSI

ITOPAZIOK CJIOEB Ha pUCYHKE.
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Kuacesr Moziesieit MOTyT Tpe6GoBaTh YEro-To OT BBIMIECTOANX €I0eB. Ho MOCKOTBbKY
CJIOW HMKHETO YPOBHA He IOJDKHBI 3HATH HAIPAMYIO O KJaccaX BEPXHETO YPOBHS, TO
MaHHOe «O0TIeH e OCYIIECTBISIETCS ¢ TOMOTIBI0 Habmogateneit. Tak, MOJIeND He 3Ha-
eT HUYEeTo 0 KOHTPOJIIEpe W TIPEJICTABICHIN 1 0OTIAEeTCs ¢ HUMHU OMTOCPEI0BAHHO,
¢ omotibio cobprtuii. ITarreps MVC HeCKOJIBKO HApYyIIAeT JaHHOE TPABUJIO, U KOH-
TPOJLIEP OOBIYHO 3HAET O TOJIb30BATEIbCKOM HHTepheiice 6oJblie, YeM HaM ObI XOTe-
sock. KonTposutep takske 06pabaThiBaeT BXOJHBIE TaHHbIE OT MOJH30BATETHCKOTO MH-
Tepdeiica, 4To JiesaeT ATOT MATTEPH IMPOKO UCIOTIB3YEMBIM B BEO-TIPUIOKEHUX, HO
MIPaKTUYeCKN HETTPUMEHUMBIM B JIPYTUX BUAaX MpuiaoxkeHni, Hanpumep WPF nan
Windows Forms.

CIpaBUTHCS ¢ 9TUMK 0COOEHHOCTSIMU TIOMOTAET APYTOii MaTTepH, 1o Hassanuem MV P
(Model — View — Presenter, «Mogenb — npeicrabienre — mnpesenrep») (puc. 21.4).

@)

Qutput User input
View bmmmmmmmm oo y
«B s poBEHb
+Render() BINONHACT | npeacTaBneHus
1
i
"""" Foward|User input 1
v
Presenter I<V7<; r‘:ferface>> YpoBeHb
NpUNoXeHusa
+Han,di\IeUserRequest() Changes +Render()
1
________
Notifes E Control
1
i YpoBeHb
1 ON3HEeC-Noruku
Model

+ProcessBusinessRules()

Puc. 21.4. NattepH «Moaenb — npeacTaBneHne — npeseHTep»

Tnasroe pazimuve mexay narrepaamu MVP u MVC B ToM, uTo 1ipesenTep He 0Opaba-
THIBAET BXOJIHbIE JIaHHbIE [I0Jb30BATEIS, a TAKKE B TOM, KaK OH B3aUMOJEHCTBYeT
c pezicTaByierueM. [pesentep 3Haet uiib 06 abeTpakTHOM npe/icTaBieHnn (TView),
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uHTepdeiic KoToporo 00bsBISETCS Ha ero ypoBHe (HalpuMep, B TOI ke cOopke), a pea-
JIN3YETCSl YPOBHEM TIPE/ICTABJICHUSI.

[ToMrMoO ABYX TIEepEUUCACHHBIX MMATTEPHOB, CYIIECTBYET €Ille OJ[MH MaTTePH U3 ceMeli-
crBa MVx — MVVM (Model — View — View Model, «Mogenb — nipezacrasiesne — Mo-
nesb ipefctasiaenus» ). MVVM noxosk na MVP, onnako BMecTo unrepdeiicoB IView
MOJIEJTb TIPEJICTABJIEHUS 00TIAETCSI ¢ BEPXHUM YPOBHEM € IOMOIIBIO COOBITUH, CIIPSATAH-
HBIX B HHGPACTPYKTYPHOM KOJI€e 3a TeXHOJIOTHel npuBsisku qanHbix (Data Binding).

Ansa yero Hy)>XeH NPUHLMN UHBEPCUU
3aBUCUMOCTEN

[TpunIIMATT MTHBEPCUM 3aBUCUMOCTe ITpe/IHa3HaueH /17151 yCTPaHEeHUS IPSIMBIX CBSI3el MKy
KJIacCaMU WJIH MOJYJISIMU C 3aBUCHMOCTSIMU GoJiee BBICOKOTO ypoBHs (puc. 21.5).

Application «Cospaet» N XIsReportFormatter

—dependency +string FormatReport(Report)

BepxHuin ypoBeHb

HwxHuii ypoBeHb

- - -

<<Interface>>

Reporter P
P [~ IReportFormatter

+SendReport(Report)

+string FormatReport(Report)

Puc. 21.5. [lpvHUMN MHBEPCUM 3aBUCUMOCTEN

HaszBanue nmpuHIuia oTpaskaer HETUITUYHOCTh HATIPABJIEHUS 3aBUCUMOCTEN: KJIacChl
HI)KHETO YPOBHS OIPEEsSIOT HEKOTOPBIN KOHTPAKT, KOTOPOMY JIOJIKHBI CJIeZI0BaTh
KJIaCCbl BEPXHETO YPOBHSI. Knaccenr BEPXHETO YPOBHA BBIHYK/ICHBI BBICTYIIATh B POJIN
aJIalTepPOB M TIOJICTPANBATHCS ITOJT IPOTOKOJ, OTIPe/IeNIeHHbIN Ha ypoBHE HUsKe. [Ipu aToM
BMECTO CJIabOTUITH3UPOBAHHBIX HAaO TI0IaTe el TEKYIIUI KITacC BBIIEJISIET IMEHOBAHHY 10
3aBUCUMOCTb B BHIe HHTep(deiica u TpebyeT ee B CBOEM KOHCTPYKTOPE OT BBIIIECTOSIIIE-
ro kozia (sictunr 21.2).

Jluctunr 21.2. cnonb3osaHue DIP gnsa opraHu3sauny B3auMoAenCTBUA PasHbIX YPOBHEN
npuUnoXeHua

// Reporter.dl1 — HukHWIA ypOBeHb

public interface IReportFormatter

{
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string FormatReport(Report report);
}

public class Reporter

{

private readonly IReportFormatter formatter;

public Reporter(IReportFormatter formatter)
{

_formatter = formatter;

}

public void SendReport(Report report)
{

var formattedReport = formatter.FormatReport(report);
SendFormattedReport (formattedReport);

private void SendFormattedReport(string formattedReport)
{}

// Application.dll — BepxHuii ypoBeHb
class XlsFormatter : IReportFormatter

{
public string FormatReport(Report report)

{

// OGopmaTmpyem oT4eT nnd otobpawenns ero B Excel

class Application

{
public void Run()

{
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var reporter = new Reporter(new XlsFormatter());
reporter.SendReport (GenerateReport());

Knacc Reporter onpenensgeT cBOM 3aBUCUMOCTH B Bujie MHTepdeiica IReport-
Formatter, a kiacc Application amantupyercs mof ero TpeboBanus. [loatomy
unrepdeiic IReportFormatter onpejesercs Ha TOM ke YPOBHE, YTO U Reporter,
a peasm3aIist 3Toro mHTepdeiica HaxoauTest Ha 60JIee BBICOKOM YPOBIHe — YPOBHE MPH-
JoxeHus1. B pe3yibpTare mpsiMble 3aBUCUMOCTH HAITPaBJIEHbBI CBEPXY BHU3 — OT MTPUJIO-
JKEHUS K MOJIYJTIO OTYETOB, & KOCBEHHBIE 3aBICUMOCTHU HAITPABJIEHBI B 00PATHYIO CTOPO-
HY, YTO T03BOJIsIET KJIacCcy Reporter B3anUMO/IeHCTBOBATH BO BPeMsl MCIIOJHEHN S
¢ X1sFormatter MOJMUMOPGHBIM 06Pa3OM.

OcTteperaintecb HenpaBuabHOro noHMmaHua DIP

UpesMmepHOe WIIH HeoGIyMaHHOE MCIIOJIb30BaHKe JIFOOOTO TIPUHIIUAIIA TIPOECKTUPOBAHIIS
MOJKET MIPUBECTH K TIEPEYCIOKHEHUIO M3aliHa, U TPUHITUI HHBEPCUH 3aBUCUMOCTEH
3llech He UCKJoUeHre. Pactipoctpanenne GUOIMOTEK YIIPABICHUS 3aBUCUMOCTSIMU —
IoC-koHTelHEpOB!' — MOKET IPUBECTH K BBIZECIECHUIO YPE3MEPHOTO KOJIMUECTBA MHTEP-
(beiicoB, UTO AeIAET PeleHne HACTOAbKO CIa00CBI3HbBIM, YTO Pa3oOpaThCs B HEM CTaHO-
BUTCS MTPAKTUYECKU HEBO3MOSKHO.

[Tpuumna HerpaBUIbHOTO UCIIOIB30BAHUST IIPUHITUIIA MHBEPCUM 3aBUCUMOCTEN KPOeT-
s B HEJIOTIOHUMAHWH €TO TeJIEH, a TAKKe B OMMMCAHUU HTOTO IPUHITUTIA €T0 aBTOPOM — Po-
6eproM Maprurom. Bot uto on nuruer B cBoeil kaure: «DIP svipadcaemcs npocmvim
aBpUCUUECKUM NPABULOM: “3asucemb nado om abcmpakuuil”. Ono ziacum, umo re 00JLiC-
HO ObIMb 3a6UCUMOCTET OM KOHKPEMHBLY KILACCO8; 6CE CEAA3U 6 NPOZPAMME OTICHLL BECMIL
Ha abempaxmmvlil KIAce iy unmepgeiic.

! ToC-xonreiinepsi (Inversion of Control Containers) npeacrasisior co6oit 6uGIMOTEKN 1151
aBTOMATUYECKOTO YIIPABJIEHUS 3aBUCUMOCTSMU. VIX T7IaBHBIM JIEHCTBYIONIMM JIMIIOM SIBJISETCS
KOHTEWHEP, KOTOPBIH MOKET CO3/aBaTh HK3EMILISIPhI JIIOOOTO THTIA B TPUIIOKeHIN. [[JisT 9100
KoHTeitHep KoHpUrypupyercs B Touke Bxoja (Entry Point) npusioxenus mytem 3aanust ac-
conuanuy Mexy nurepdeiicamn n ux peanusanueil. Tenepb eciu M0Ib30BaTENb OMPOCUT
y KOHTelHepa aK3eMILISIP HEKOTOPOTo TUIIA, TO KOHTEHHEep CaMOCTOATEIbHO Hal/IeT BCe ero
3aBUCUMOCTH U MIEPEIACT UX TPEOYEMOMY KJIACCy Yepe3 apryMeHThI KOHCTPYKTOPA UJIN yCTa-
HOBHT COOTBETCTBYIOMIUE cBoiicTBa. [Togpobuee o Hux roBoputcst B kuure Mapka Cunmana
Dependency Injectionin NET.

293



294

Yactb IV. lTpnHUMNbI NpOeKTUpOoBaHKA

Q He doaxcro 6vimo NeEPEMEHNHBLLY, 8 KOMOPOLLX XPAHSAMCA CCOLIKU HA KOHKPEmHbvle
KJlaccol.

Q He douncro 6vimsb K1accos, NPOU3EOOHLIX 0M KOHKPEMHBIX KILACCO8.

Q He doaicro 6voims memodos, nepeonpedensiouux Memoo, peaius08anislii 6 00HOM U3
0a308bIX KAACCOB>.

W nanee:

«Koneuno, ama aspucmuxa xoms 6vl. pas, da napyuwiaemcs 6 1o6oi npozpamme... B 6oxv-
wurcmee cucmem Kaacc, OnUCLIBAOUULL cmpoxy, Konkpemuwiil. Taxoil kaacc usmensemcs
PeoKo, NOIMOMY 8 NPSIMOLL 3ABUCUMOCTIUL OM HEez0 Hem HUKAKOoU 6edbl. O0HaKo KOHKpemuble
KILACCbL, SAGNSIOULUECSL YACTILI0 NPUKTIAOHOL NPOZPAMMDBL, KOMOPbLE NUULEM MbL CAMIL, 6 O0JIb-
wuncmee Cyuaes usMenuussl. menno om maxux KOHKPemuvLx KIaccos Mol U He XOMUM
3asucemv HanpaAmMy10. FIx usmMenuusocms MOJCHO UOTUPOBANTD, CKPDIG UX 34 AOCTPAKTMHBIM
unmepgeiicom.

byxkBampHoe caenoBanmne npuniniy DIP mo takomy onmcanuio 4peBaTo cepbe3HbIMU
HOCJIEICTBUAMU /I Au3aiina. B mocsennee BpeMst JIETKO CTOJIKHYTHCS ¢ PoOIeMOoit
Ype3MepHO abCTPaKTHBIX PelleHtil, KOTia NHTEPMERCcoB CAUIIKOM MHOIO ¥ PEIIeHUE
HACTOJIBKO rOKOe U ¢J1ab0CBIA3HOE, YTO IIPOCTO HEBO3MOKHO IIOHATD, KTO 3 UTO OTBE-
YyaeT U OTKYy/la HauaTh U3y4eHUE CUCTEMBI.

TecTUpyemoCTb pelleHus
VS. N0ApbIB UHKANCYNALMUM

Ceropist Bbisiesienne nHTEPGEHCOB 4aCTO 0OBICHAIOT HEOOXOMMMOCTBIO IOHUT-TECTH-
poBanus. Jleckarn, ecm KIacc co3/[aeT CBOM 3aBUCHMOCTH CAaMOCTOSTEIBHO, TO KaK JKe
MBI CMOKEM TIPOTECTUPOBATD €T0 B M30JAIMKI? Ecin ske Kylacc MpUHUMAET BCEe CBOM
3aBHCUMOCTH M3BHE, /4 ellle ¥ B BUJe MHTePQEiicoB, TO MbI CMOJKEM «3aMOKaTb»' Bce
910 yroaHo 1 106uThest 100%-HOTO MOKPHITHST TecTamu!

1 CymecTByer HeCKOIbKO BUAOB OOBEKTOB-MIOIETIOK, UCTIOIB3YEMbIX B IOHUT-TECTAX, KOTOPbIE
obbenunsiores obimuM HasBanureM test doubles. Moku (mocks) u ctaber (stubs) sastiores
JBYMst HauGoJiee paciipocTpaHeHHBIMU BUIAMU TTOIENIOK, KOTOPbIE MPeiHa3HadeHbl 1111 IPO-
BEPKU TTOBEIEHNST 1 OMYJISIIN COCTOSTHUA. JlaTeKo He BCe M30JSAIMOHHbIe (YPEHMBOPKH pas3-
JIEJISIIOT 5TH 1B OHATHS, TI03TOMY MHOTHE U3 HUX (Takue kak Moq) Jio6ble TIoyIeKi Hasbl-
BarOT MOKaMu (mocks), 4To c/1es1ano aTOT TEPMHUH IIPUMEHUMBIM JIJIsT OTIUCAHUS JIOOBIX
noazenok. [oapoGuee o pagHuIle MexIy cTabaMu U MOKaMK MOKHO Y3HATH U3 MOEH cTaTbu
«Programming Stuff: Cra6el u Mmoku» (bit.ly/StubsVsMocks).
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[TpoGsiemMa TaKOro MOAXOAA B TOM, YTO OH JIETKO MOKET MOA0PBATh MHKAIICYJISIIIAIO Te-
Kyuero kiaccal Ecim 3aBucuMocTb HaxoguTcs Ha Gosiee HU3KOM YPOBHE a0CTpaKI,
TO BBI3BIBAIOIEMY KOy OHa OyzeT HemHTepecHa. [Tosib30BaTEIbCKOMY HHTEPREICY
HEBA)KHO, KaK UMEHHO Peayin30BaHa MOJIEJTb M KaKasl UMEHHO MH(PACTPYKTYpa NCITOTh-
3yeTrcs ABYMs CJIOAME HUKe. A C1010 OU3HEC-JIOTUKYU BPs, 1M MHTEPECHBI IIOAPOOHOCTU
peasmzanuu UHGPACTPYKTYPHOTO CJIOS JIJIS YAAJIEHHOTO B3AaUMOJIEHCTBUS C KITMEHTaM.
C KOJIOKOJIbHU BBICOKOTO YPOBHS ObIBAET IIPOCTO HEBO3MOKHO PEILIUTh, UTO 5Ke HYKHO
nepesaTh B KauecTBe IPartitioningStrateqgy Hallell MOIEJN U TTOUEMY BOOO11IE
HaC 3TO JOJIKHO UHTEPECOBATD.

VcXOMHBIH CMBICIT TIPUHITHITA MHBEPCUU 3aBUCUMOCTEN B TOM, YTOOBI KJIACCHI HIKHETO
YPOBHS B3aMMO/IeICTBOBAIN C BEPXHUM YPOBHEM KOCBEHHO, HUUETO He 3Hasl O HeM.
Ho aTo coBepiienHo He 03HayaeT, YTO Telepb KJIACChl BEPXHEro YPOBHS J0JIKHDI 3HATD
0060 BcexX BHYTPEHHUX MPOOIEeMax HIKETEKAIIX CJI0EB.

CyHleCTByeT HECKOJIbKO IIPUYNH TOTO, ITOYEMY KJIaCC MOJKET Tpe6OBaTb 3aBUCUMOCTHI
B BUI€ apTyMEHTa KOHCTPYKTOPa WJIN METO/1a.

O Peanmsanust 3aBUCMOCTH HAXOIUTCST Ha GoJiee BBICOKOM YPOBHE (CIIeI0BAHIE TIPUH-
numy DIP).
U CymrecTByeT MHOXKECTBO peajn3alriiii 3aBUCUMOCTH, M KJIacC Ha 3TOM YPOBHE He

MOJKET PelliaTh, KAKO! 13 HUX BHIOPATh (MCIosb3oBatue narrepua «Crparerus» u cie-
JIOBAHWE TIPUHIIUATTY <OTKPBIT/3aKPbIT» ).

QO T[ToBeaeHMe 3aBUCUMOCTH MOKET ObITh 3aBSI3aHO Ha BHEIIHEe OKPYsKeHre — (hailjbl,
6a3bl JIAHHBIX, COKETHI.

B mepBbIx 1BYX cIydasx KJIacC cCaMOCTOSTETbHO He MOKET PEINTh, KAKON KOHKPETHBIH
THUIT 3aBUCMOCTHU UCITOJIb30BATD, ITO3TOMY IIPOCUT BerHI/If/i YPOBEHb IOMOYb €EMY B 9TOM.
[Tocneguuii cayyaii 6ogee crenuduuen. FHOrIa Mbl MOKEM OCO3HAHHO II0KEPTBOBATH
UHKATCYJISIIINEI B YTO/Iy TECTUPYEMOCTU, 0COOEHHO TP HATTUY UK CJIOKHO JIOTHKH B Te-
KYIIEM KJIacce ¥ HEBO3MOKHOCTH Pas/ie/IuTh €ro Ha 6oJiee IPOCThIE COCTABJISIONINE ISk
TECTUPOBAHUS UX B U3OJISIITAN.

MpuHUMN MHBepCUU 3aBUCUMOCTEN HA NPAKTUKE

Bepnemcs x mpumepy ¢ kmaccom LogEntryParser u narepdeiicom IFileReader
(smmctuar 21.3).

Jlnctuur 21.3. HansHas peanusauua knacca LogEntryParser

class LogEntryParser

{
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private readonly IFileReader fileReader;

public LogEntryParser(IFileReader fileReader)
{

_fileReader = fileReader:

public IEnumerable<LogEntry> ParselogEntries()

{

// Yntaet ¢ain c nomowsi fileReader
// W pa3dupaeT NpoYnUTaHHble CTPOKM
yield break;

}

KOI[ BBITJIAAWUT BECbMa HEILJIOXO, HO OTBEYAET JIM OH IIPUHI[UIIaM HpOGKTI/IpOBaHI/IH?

O Kuaacc Hapymaer SRP. [lannblii mapcep ymeeT pasdupaTh MHOKECTBO CTPOK, UTO
ABJIAETCA JOTOJTHUTENIBHON OTBETCTBEHHOCTBIO. IlockobKy 0/1HOI 3ammcn LogEntry
MOTYT COOTBETCTBOBATH HECKOJIBKO CTPOK JOT-(haiiyia (HarpuMmep, /17151 UCKIIIOUEHUH ),
TaKON MOAXO/T MOKET TIOKA3aThest GoJiee pasyMHbBIM. S ke MpeAmoYnTaio, 4ToOb!
uHTepdeiic Kiracca GbIT MAKCUMATBHO TIPOCTBIM.

O Knacc napynraer ISP Camoii npocToii 3aBUCUMOCTBIO KJjacca LogEntryParser
ABJIsIETC CTPOKA (System. String), M UMEHHO ee JI0JIKeH IPUHUMATh METOJI Parse
B KayecTBe apryMeHTa MeTo/a.

U Knacc napymraer DIP. Kiace LogEntryParser ucnosib3yer IFileReader, UH-
Tepdeiic, KOTOPBINT HETh3sT HA3BaTh BBICOKOYPOBHEBON 3aBMcUMOCTHIO. [lepBoe, uTo
JIOJIZKHO TIPUXOJIMTH HA YM TIPH MOTIBITKE aGCTParupoBaThest OT BBOJIA,/BBIBOJIA, — HTO
i System.Stream. Ecam oH Mo Kako#i-To MpuYnHe He MOAXOIUT, TO BMECTO
nnrepdeiica IFileReader HYKHO BbIIesITh MHTEPdelic IRawLogEntryStream.
IRawLogEntryStreamIlO3BOJIUT pa60TaTb ¢ JII0OBIM UCTOYHUKOM ChIPBIX 3aIliCe,
6y1b 9TO (haiiil, ceTeBO MOTOK UJIU YTO-TO EIIIE.

! 3z;ech mpoucXOaUT OUeHb TOHKOEe Hapytienue mpuniuna ISP. C Touku 3peHis 3Toro mpuH-
IITa KJIAcC I0JKEH 06J1aaTh CaMBbIMI TPOCTBIMHU M3 BO3MOKHBIX 3aBucuMocTeil. Camoii
IIPOCTON 1 HE0OXOANMON 3aBUCHMOCTbIO Kaacca LogEntryParser aBisietcss cTpoka, KOTOPYIo
HEeoGXOIMMO TTPOAHATIN3UPOBATH, a He 3aBrcuMocTH, Takne kak [FileReader.
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JlaBaiiTe MOCMOTPUM, KaK sl U3MEHUJI ObI 9TOT JAU3AMH.

[ToBenenue knacca LogEntryParser HeTOYHO OTpPa)kajo ero HazBanue. Ecau Ham
HYJKEH KJIacC WU nHTepdeiic, KOTOPbI OTBeYaeT 3a YTeHIe U Pazbop 3anucei, To emy
HY’KHO TIOJIXOJIsITIee uMsi, HaripuMep LogEntryReader (smuctunr 21.4).
JNluctunr 21.4. Peann3aums knacca LogEntryReader
class LogEntryReader : IDisposable

private readonly Stream stream;

private readonly LogkntryParser parser;

public LogEntryReader(Stream stream, LogEntryParser parser)

{

_stream = stream;
_parser = parser;

}
public void Dispose()
{
_stream.Close();
}
public IEnumerable<LogEntry> Read()
{
using (var sr = new StreamReader(_stream))
{
string Tine = null;
while ((Tine = sr.ReadLine()) != null)
{
LogEntry TlogEntry:
it (_parser.TryParse(1ine, out TogEntry))
{
yield return TogEntry;
}
}
}
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Terepb OTBETCTBEHHOCTH KJIACCOB Pa3/iesIeHbI 6ousee yetko. Kiace LogEntryReader
OTBeYaeT 3a YTeHKe IIPOYUTAHHBIX 3aIIUCEH, TIPH 9TOM 3a pa3bop 3aIuceil OTBeYaloT KJIace
LogEntryParser u ero HaCJaeIHUKH.

MbI MOKEM IIOMTH ellle Jajiblle U co3aTh dacaaublil GabpUIHbI METO, KOTOPbII
OyzeT co3MaBaTh 9K3eMILIAp LogEnt ryReader sl YTEHUST KOHKPETHOTO (haiiia (-
cruar 21.5).

JNuctunr 21.5. dabpuyHbiii metog LogEntryReader.FromFile

public static LogEntryReader FromFile(string fileName)

{
var fs = new FileStream(fileName, FileMode.Open);:
var parser = LogEntryParser.Create(fileName);
return new LogEntryReader(fs, parser);:

}

JlanHbIN (baGPUUHBIA METO YIIPOIAET UMITOPT KOHKPETHBIX JIOT-(ANI0B, TIOCKOIbKY
IPSIUET TIPollece OTKPhITU (aila 1 co3panue KOHKpeTHOro napcepal. Hammune KoH-
CTPYKTOPA JieJlaeT pelieHne THOKUM ¥ TeCTUPYeMbIM, a (paOpUyHbIil MEeTO yIpoIaer
HCIIOJIb30BaHKE KJ1acca OOJIBIIMHCTBOM KJIMEHTOB.

Hyxno su Beizensts unrepdeiic ILogEntryReader? OTBETUTh HA 3TOT BOIPOC
cnosxkuo. Cam kimace LogEntryReader He IBJSIETCS aBTOHOMHBIM U OYI€T UCIIOJIb30-
BaThCS JUIA peasin3anuy kiacca LogImporter (smmctunr 21.6).

JIuctuHr 21.6. Peanusauma knacca Loglmporter

public class LogImporter : IDisposable

{
private readonly LogkEntryReader TogEntryReader;

pubTic LogImporter(string logFile)

{
_logkntryReader = LogEntryReader.FromFile(logFile);

1 ®abpuunsbiii meTon LogEntryParser.Create npusenen B riase 18. [Tapcepy HyskHO uMst (aii-

J1a, 4TOObI OIPE/IEIUTD, KAKOU KOHKPETHO 9K3eMILISIP lapcepa HysKHO co3jiaBarh. B 3aBucu-
MOCTH OT UMeHH (haiisia OyIeT UCIoIb30BaH Mapcep JOTOB Pa3HbIX PHIOKEHUI.
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public void Dispose()

{
_TogEntryReader.Dispose();
}
public void ImportLogs()
{
foreach (var TogEntry in logEntryReader.Read())
{
LogSaver.SaveEntry(TogEntry);
}
}

}

Kiace LogImporter gBisgeTcs 10BOJBHO TPOCTBIM IIOCPEHUKOM, KOTOPBII UCIIOJIb-
3yer kiacchl LogEntryReader u LogSaver U MPAaKTUYECKU HE COAEPKUT OU3HEC-
joruku. Ha JaHHOM aTare MOKeT ObITh IOCTATOYHO H00aBUTh HECKOJIBKO WHTETPAIlH-
OHHBIX TECTOB, KOTOPbIEC IIPOBEPAT KOPPEKTHOCTh ITOBEJIEHU Kjlacca B peaJlbHOM
okpy:xeHuu. Ecim ke joruka kinacca LogImporter HaYHET YCJI0KHSTHCS, TO Bbl/lese-
ane nHTepdeticoB ILogEntryReader n ILogEntrySaver CTaHET ONMPaBIaHHBIM

(mmmactunr 21.7).

Jlnctunr 21.7. Boigenenue nHtepdeiicos ILogEntryReader u ILogEntrySaver

public class LogImporter

{

private readonly ILogEntryReader reader;
private readonly ILogEntrySaver saver;

public LogImporter(ILogEntryReader reader, ILogEntrySaver saver)
{

_reader = reader;
_saver = saver;

public void ImportLogs()
{

299



300

Yactb IV. lTpnHUMNbI NpOeKTUpOoBaHKA

foreach (var TogEntry in _reader.Read())

{
_saver.SaveEntry(TogEntry);

}

// MHOro [pyron noruku!

NMPUMEYAHUE

O6paTnTe BHMaHWe Ha TO, YTO 5 CeNan aKLEeHT Ha BbigeneHun nHtepdeiicos ILogEntry-
Reader n ILogEntrySaver nuiub B ciiydae Heobxoaumoctu. Ecnam knacc Loglmporter byger
COAePIaTh INLLb KOZL, NPUBEAEHHbIN B NUCTUHIe 21.7, TO HUKAKON HeE0OXoAUMOCTU B UH-
Tepceiicax Het! PasgeneHus oba3aHHOCTe Mex Iy Knaccamm Loglimporter, LogSaver n Log-
EntryReader yxe 10CTaTO4YHO ANA yCNeLWHON 3BOMOLUM NPUNOKEHNSA.

lpumepbl HapyLWeHUA NPUHLMNA UHBEPCUU
3aBUCUMOCTEMN

Hapymenue npuHiuna WHBEPCUHN 3aBUCUMOCTEN TTPONCXOUT B CJAEAYIONINX CIydasiX.

O HwuskoypoBHEBbIe KIACCHI HATIPAMYIO 0OTIAIOTCS ¢ BBICOKOYPOBHEBBIME KJIacca-
MU — MOJIEJIN 3HAIOT O M0JIb30BATEIbCKOM MHTepdetice i mHGPACTPYKTYPHBIN KOJI

3HAET 0 OU3HEC-JIOTHKE.

U Kiacchl IpUHUMAIOT CJAUIIKOM HU3KOYPOBHEBbIC MHTEP(hENCHI, Takue Kak IFile—
Stream, YTO MOKET IPUBECTH K ITOJIPBIBY UHKATICYJISIINHI 1 U3JIUITHEMY YBETNIEHIIO
CJIO’KHOCTH.

BoiBOAbI

ITpocToe 9BPUCTHYECKOE ITPABUIIO — 3aBUCETD HY/KHO OT aOCTPAKI[HiT — Ha JieJie OKa3a-
J10¢h HoJTEe CTOKHBIM, €M MOTJIO TIOKA3aThCsT M3HAYATBHO.

[Ipuniunn nuBepcUU 3aBUCUMOCTEN He CBOJUTCS JIUIb K BbIJeJeHNI0 NHTEePdelicoB
U Tiepejiave ux uepes KoHCTPYKTop. DIP 00bsICHSIET, IS 4eTo HYKHO 3T0 fesiaTh. Kiac-
Cbl UMEIOT 1IPaBO KOHTPOJIMPOBATL CBOU JleTaIu Peajn3aliiy, HO HeKOTOPbIe aCleKThl
HAXO/IATCS 3a NPeJIeiaMK UX KoMIeTeHIInU. YToObI He 3aBA3BIBATHCA HA KJIACCHI BEPX-
HETO YPOBHS, KTACC MOKET 0OBABUTH HEKOTOPBIT MHTEpdelic 1 moTpeboBaTh €T0 9K3EM-



Masa 21. MpUHLMN UHBEPCUM 3aBUCUMOCTER

ISP 9epe3 apTyMEHTBI KOHCTPYKTOpa. TakuM 06pazoM Mbl MOKEM WHBEPTHPOBATH
3aBUCUMOCTH ¥ TT03BOJIUTH KJaccaM HUKHUX YPOBHEH B3aUMO/ICHCTBOBATD C APYTUMU
YACTSIMU CUCTEMbBI, HHYETO KOHKPETHOTO O HUX He 3Hasl.

DI vs. DIP vs. IoC

CyLLeCTBYIOT TPU CXOXKUX MOHATMA, CBA3AHHbIX C NepeAayer 3aBUCMOCTEN, B KaXKA0M
13 KOTOPbIX eCTb CJIOBO «MHBEPCUA» (inversion) unu «3aBucmocTb» (dependency):
= |oC — Inversion of Control (MHBepcus ynpasneHus);

= DI — Dependency Injection (BHepeHVe 3aBUCMOCTEN);
= DIP — Dependency Inversion Principle (npuHUmn nHBepcnn 3aBUCUMOCTEN).

MopnvBaeT Macno B OroHb PacCornacoBaHHOCTb MCMONb30BaHUA STUX TEPMUHOB.
Tak, HanpumMep, KOHTeHepbl NHOrAa Ha3biBatloT DI-KoHTeHepamu, a nHorga loC-KoH-
TeliHepamu. bonbWNHCTBO pa3paboTumkos He pasnuyatoT DI n DIP, xoTa 3a Kaxaowm 13
3Tnx abbpeBmaTyp CKPbIBAOTCA pa3Hble MOHATUA.

Inversion of Control

WNHBepcus ynpasneHusa (Inversion of Control, loC) — 3To foBONIbHO 06Lee NOHATHE,
KoTopoe oTnnmyaet 6ubnmnoteky ot dpelrimBopKa. Knaccuueckasa mogenb nogpasymesa-
€T, UTO BbI3bIBAOLUNIA KO KOHTPONMPYET BHELLHEE OKPY»KeHUe, BPeMA 1 NOPALOK Bbl-
30Ba 6nbnmnoTeuHbix MeTofoB. OfHako B cnyyae GpperimBopKa 06A3aHHOCTY MEHATCA
MecTamu: GpenMBOPK NPeaoCTaBAET HEKOTOPbIE TOUKN pacLUMPEHNA, Yepe3 KOTopble
OH Bbl3blBaeT onpefeneHHble MeTofbl MOIb30BATENIbCKOrO KOAA.

MpocToin meTo 06paTHOrO Bbi3OBa UK Ntobaa apyrasa popma natrepHa «Habno-
JaTenb» ABNAETCA NPUMEPOM MHBEPCUM YrpaBneHua. 3Haa 3HayeHne noHatus loC,
Mbl MOHVMAEM, UTO TaKoe NOHATUE, KaK |oC-KOHTelHep, TNLWEHO CMbIC/A, €C/IN TOJTb-
KO AaHHbIV KOHTEMHep He npefiHa3HauyeH Ana ynpoueHusa co3naHna GpenmopKos
(puc. 21.6).

3 Framework = Library 1 Library m
g3 (cospaeT okpyxeHue) 0@
ge 36 MpunoxeHue Bbi3biBaeT
g 2 Virtual 23 mMeToapl 6ubnMoTek
9 methods/callbacks =g
EE zs
o Application| Class n § NpunoxeHue

(cospaeT okpyXxeHue)

Puc. 21.6. Pa3Huua mexay hpeimBopkom 1 6nbnnoTtekoii

Dependency Injection

BHeppeHue 3aBucnmocteli (Dependency Injection, DI) — 370 mexaH13M nepegaun
Knaccy ero 3aBucumocteit. CyLecTByeT HECKONIbKO KOHKPETHbIX BUAOB MU NaTTEPHOB
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BHepeHMA 3aBUCUMOCTEN: BHEAPEHME 3aBUCUMOCTU Yepes KOHCTPYKTop (Constructor
Injection), uepe3 metog (Method Injection) n uepes coictao (Property Injection).

[anee npuBeaeHbl NPUMepPbI CMNOSIb30BaHMWA KaXKaoro Buaa BHeAPEHUsS 3aBUCMMO-
cten (NUcTuHr 21.8).

Juctunr 21.8. Buabl BHeApeHNA 3aBUCUMOCTEN
class ReportProcessor

{

private readonly IReportSender reportSender;

// Constuctor Injection: nepepaya 00s3aTeSlbHOM 3aBUCUMOCTU
pubTic ReportProcessor(IReportSender reportSender)
{

_reportSender = reportSender;

Logger = LogManager.DefaultlLogger;

// Method Injection: nepepaya 0043aTeNbHbIX 3aBUCUMOCTEN METOMA
public void SendReport(Report report, IReportFormatter formatter)
{

Logger. Info("Sending report...");

var formattedReport = formatter.Format(report);

_reportSender. SendReport (formattedReport) ;

Logger.Info("Report has been sent");

// Property Injection: yCTaHOBKa Heo0A3aTenbHbIX
// VHOPACTPYKTYPHbIX 3aBUCUMOCTEN
pubTic ILogger Logger {get; set;}

PasHble BMAbl BHEAPEHWUS 3aBUCUMOCTEN MpeHa3HauYeHbl AN PelleHna pasHbixX
3apau. Yepes KOHCTPYKTOP NepefaloTca oba3aTesbHble 3aBUCUMOCTM Klacca, 6e3 KoTo-
pbIx paboTa Kflacca HeBO3MOXHa (B HalweM NprMepe TReportSender — o0bs3aTesbHas
3aBUCKMMOCTb Kflacca ReportProcessor). Yepes meTog nepenaotcs 3aBUCUMOCTY,
KOTOpbIe HY>KHbl JI1LLIb OLHOMY METOZY, a He BCeM MeToAaM Knacca (IReportFormatter




Masa 21. MpUHLMN UHBEPCUM 3aBUCUMOCTER

Heob6XOAVM TOSIbKO MeTOZy OTMPAaBKU OTUET], a He KNacCy ReportProcessor LENNKOM).
Yepes cBOWCTBa AOMXKHbI YCTaHABNMBATLCA LB HeobA3aTeNbHble 3aBUCUMOCTY (06bIY-
HO MHbPACTPYKTYPHbIE), AN KOTOPbIX CyLIeCTBYET 3HaUEHMe Mo YMONYaHUio (CBONCTBO
Logger COAepXUT pa3yMHOe 3HauYeHVe No YMOTYaHWI0, HO MOXeT ObiTb 3aMeHeHOo
nosaHee).

OueHb BaXHO NMOHUMaTb, 4To DI-naTTepHbI HE FOBOPAT O TOM, Kak [OJIKHA BbIrNALETb
3aBUCKMOCTb, K KAKOMY YPOBHIO OHa OTHOCUTCA, CKOJIbKO UX JOMKHO ObITb U T. M. OTO
NNLWb MHCTPYMEHT Nepefaun 3aBUCMOCTEN OT OfHOrO Kiacca fpyromy. Hu 6onblue Hi
MeHbLue!

Dependency Inversion Principle

MpuHumMn nHeBepcun 3aBnucumoctun (Dependency Inversion Principle. DIP) rosoput
0 TOM, KaKoro Brfa 3aB1UCMMOCTM HeOoBXoAMMO NnepesiaBaThb Knaccy U3BHE, a Kakue 3a-
BVICMMOCTM KJIacC AOJIXKEH CO3AaBaTb CAMOCTOATENbHO. BaXKHO, UTOObI 3aBUCMOCTHU
Kriacca Oblfin MOHATHbBI U BaXKHbl BbI3bIBAOLLEMY KOAY. 3aBUCMMOCTY KNlacca AOJIXKHbI
pacnonaraTbCs Ha TeKyLLeM 1 6osee BbICOKOM ypOBHe abcTpakumu. pyrumu cnoBa-
MU, He No6ON Knacc, KoToporo TpebyeT HTepdeic B KOHCTPYKTOPE, CnepyeT NpuHLM-
ny MHBEPCUM 3aBUCUMOCTEN (MUCTUHT 21.9).

Jluctuur 21.9. Mpumep HapyweHus DIP npu Hannyum DI
class ReportProcessor
{

private readonly ISocket _socket;

pubTic ReportProcessor(ISocket socket)

{

_socket = socket;

public void SendReport(Report report, IStringBuilder stringBuilder)
{
stringBuilder.AppendFormat(CreateHeader(report));
stringBuilder.AppendFormat(CreateBody(report));
stringBuilder.AppendFormat(CreateFooter(report));
_socket.Connect():
_socket.Send(ConvertToByteArray(stringBuilder));
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Knacc ReportProcessor Bce elye NPUHNMAET abCTPaKLMIO B apryMeHTax KOH-
CTpyKTOpa — ISocket, HO 3Ta abCTPaKLUA HAXOAUTCA Ha HECKOJSIbKO YPOBHEN HUbKe
YPOBHs GOPMUPOBAHMSA 1 OTNPABKU OTYETOB. AHASIOTMYHO AieN1a OOCTOAT U C APryMEHTOM
MeToaa SendReport: abcTpakumsa IStringBuilder He COOTBETCTBYET NPUHLMMNY
VHBEPCM 3aBUCUMOCTEN, MOCKOJIbKY ONepupyeT 60see HN3KOYPOBHEBbBIMY MOHATUAMMU,
yem TpebyeTcs. Ha 3TOM ypoBHe Hy»HO OMeprpOBaTh He CTPOKaMu, a oTyeTamu. B pe-
3ynbTaTe B JaHHOM NpUMepe UCNonb3yeTca BHeApeHue 3aBucumocTeit (D), Ho AaHHbI
Ko He cnegyeT NpUHUMNY nHBepcum 3aBncumocten (DIP).

Mogsenem utorun. iHBepcus ynpaenexus (IoC) roBopuT 06 U3MeHeHNY NOTOKa UC-
MOSIHEHUs, MPUCYLLA GpPeMBOPKaM U GYHKLIMAM 0OPaTHOIO BbI30Ba 1 HE UMEET HIKa-
KOro OTHOLLUEHUA K ynpaBrieHuto 3aBmucumocTamu. NMepepayva 3asucnmocteii (DI) — 310
WHCTPYMEHT Nepegaun Knaccy ero 3aBUCUMOCTI Yepes KOHCTPYKTOP, METOA Ui CBOW-
cTBO. MNpuHUMN nHBepcumn 3aBrucumocTen (DIP) — 3To npuHUMN NPOeKTUPOBaHKA, KO-
TOpPbI FOBOPUT, UTO KacChbl AO/MKHbI 3aBUCETb OT BbICOKOYPOBHEBbIX abCTpaKLuii.

JononHutenbHbie CCbIKU

O DI-narrepust: Constructor Injection (http://bit.ly/CustructorInjection).
Q DI-narrepus: Method Injection (bit.ly/MethodInjection).

O DI-narrepusi: Property Injection (bit.ly/PropertyInjection).

a (http://martinfowler.com/articles/dipInTheWild.html).

Q |[Inversion of Control Containers and the Dependency Injection pattern| (http://mar-
tinfowler.com/articles/injection.html).

Q DpeiimBopku, 6ubanoreku u 3asucumoctu (http://bit.ly/FrameworkDependencies).
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Pa3mblillneHus
O NpUHUMNAax
NPOEKTUPOBAHUA

Bek xuBu — Bek yuncs! W Tbl HaKOHEL, AOCTUTHELW b TOTO,
410, NOA0GHO MyApeLy, Gyaewb UMETb NPaBO CKA3aTb,
4TO HMYETO HE 3Haelb.

Kosbma lpymkos

Jliist uero moHa0OMI0Ch KOMY-TO BBILyMBIBATh Pa3HbIE MATTEPHBI IPOEKTHPOBAHUS,
MIPUHITUATIBL 1 METOAUKH pa3zpaboTku? Passe He ObL10 GbI TIPOIIE HAYYUTH Pa3pabOTINKOB
XopolieMy 1poekTupoBanuio? Mim nouemy torza He hopMaIn3oBaTh IPOIlECe paspa-
GOTKY 1 HE BBECTH YETKUE KOJUYECTBEHHBIE METPUKH JU3aliHa!, KOTOPbIe ObI TOBOPILIN
0 KayecTBe PelIeHus?

CuaosxkHocTu nepeBoia. B pycckossbrunoil aurepatype HeT 0ZIHO3HAYHOTO IepeBojia TepMUHa
software design, KoTOpbIii 61 TOYHO HepenaBas cMbica opurnHaia. Korpa mousarue design onm-
CBIBAET IPOIIECC, TO €TO MIPHHSTO MEPEBOINTD KakK «IIpoekTupoBanues. Ho Bce cranoButes
clloKHee, Korja noHsTue design onuchbiBaeT pe3yibTaTbl 3TOro Ipoitecca. UTo Mbl mosydaemM
B pe3yJbTare mpoiiecca mpoextupoBanus? [Ipoext? [usaiin? [lepsslit BapnaHT He MTOIXOINT,
MOCKOJIBKY TEPMUH «IIPOEKT» B 00JIACTH [IPOrPAMMUPOBAHISI O3HAYAET TIPOEKTHYIO €SI TENb-
HOCTB. BTOpoii BapnaHT TOXKe HenzieaneH, MOCKOIbKY €ro JIETKO CIIyTaTh ¢ IU3aiiHOM M0JIb30-
BaTesIbCKUX MHTEPdeiicoB. MeHbIM 3/10M, C MOEii TOUKH 3PDEHUS, SBJISETCS UCTIOIb30BaHNE
Pa3HbIX BAPHAHTOB IIepeBO/ia /I OIIMCAHNS PAa3HbIX 3HaYeHMiT aTOT0 TepMuna. [loatomy B nan-
HOII KHUre OyIeT UCIIOJIb30BATHCS TEPMUH <IIPOEKTUPOBAHUE JIJIsI OIIMCAHUS IIPOLECca IPO-
€KTHPOBAHUS ¥ TEPMUH «/IU3AIH» /TSI OMUCAHNS apTe(aKTOB IIPOoIlecca MPOeKTHPOBAHII.
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«ITpaBuibHbIi AU3aliH» — 9TO CBATON ['paasb MOJOABIX Pa3pabOTYUKOB U MOJIOZIBIX
MeHepKepoB. Y Te v gpyrye MedTaloT HailTh OTBeT Ha TJIaBHBIA BOIPOC Pa3paboTKu
ITO: kak HO0OUTHCS KAYeCTBEHHOTO AM3aiiHa B CKaThle CPOKU U PUJTIOKUB MUHUMYM
yeusmii? Co BpeMeHeM 1 MOJIOZIOl paspaboTurK, U MOJIOAON MEHEKeD IIPUXOIIT K I10-
HUMAaHMIO TOTO, YTO 9TO HEBO3MOKHO. HeBO3MOKHO HAWTH MeabHblil abCTPaKTHBIN
JIM3aiiH, TIOCKOJIbKY CJIOBA «U/ICaTbHBIN» 1 «a0CTPAKTHBIN» TIPOTUBOPEYAT APYT APYTY.
[IpoexkTupoBanue — 3TO MOCTOSHHBIN ITIOUCK KOMIIPOMMICCA MEK/LY IIPOTUBOPEYNBBIMUI
TPeOOBAHUSIMU: TPOU3BOIUTEIHHOCTHIO U YNTAOETHHOCTHIO, IPOCTOTON U PACIIUPSIEMO-
CTBIO, TECTHPYEMOCTBHIO U IEJBHOCTHIO perierust. Jlaxke ec/iu yIuThIBaTh, 4TO pazpabor-
YUK BCEr/ia Peraer MpaBuIbHYIO 3aj1ady, a He 6OPeTcs ¢ BETPSHBIMU METbHUI[AMU,
HeJIb3s1 «abCTPAKTHO» CKa3aTh, KAKME XapaKTePUCTUKU AN3aiTHA SIBJSIOTCS KITIOYEBbIME
371eChb U ceifyac.

CyuiecTBy0T (hopMasibHbIe KPUTEPUH, KOTOPbIE OIUCHIBAIOT KAYeCTBO KOJIa WK An3aii-
HA: IUKJIOMATUYECKAsl CJIOKHOCTh METOI0B, IIyOUHA NepapXUU HACIEeIOBAHNUS, YHCIIO
BXOJSIINX U UCXOMASIIUX CBSA3EH Kjracca MU MOJYJIs, YUCJIO CTPOK METO/IA, B KOHIIE
KOHI[OB. DTU KOJIMYECTBEHHbIE II0Ka3aTe N II0JIe3HbI, OHAKO MONaaHNe NX B 3aJaHHble
IPAHULIBI SIBJIIETCA HEOOXOAUMBIM, HO HEOCTATOUYHBIM YCJIOBAEM XOPOIIETo AU3aiiHa.
Ecuu kracchbl pazbuThl HEYMEJIO, a BasKHbIe a0CTPAKITUH TIPEIMETHON 00JIaCTH He BbIsIB-
JIEHBI, TO KAKUMU Obl KOJIMYECTBEHHBIMY XapaKTePUCTUKAMU HU 00Jajfall Iu3aiiH, OH
HUKOT/Ia He OY/IeT XOPOIIUM.

[TomMumo (hopMaTbHBIX KDUTEPUEB, €CTh YHUBEPCATIbHBIE TIOHATHS Ji3aliHa — CBI3aHHOCTD
(coupling) u cBsizHOCTD (cohesion)!. KauecTseHnsblii ausaiin obmagaer ciaboil CBsI3aHHO-
croio (low coupling) u cussHoit cesizHocTbio (high cohesion). 3o 3HauwT, uTo Mporpamm-
HBIIl KOMIIOHEHT UMeeT HeOOJIbIIoe YNCIIO BHENTHUX CBSA3eH M OTBEYAET 3a pellieHne
GJIMBKUX IO CMBICITY 3a/1a4. DTH CBOCTBA TIOJIE3HBI, HO CJUITKOM He(OPMATBHBL.

Mesxmy dhopManbHbBIMU U He(OPMATLHBIMU KPUTEPUAMHI HAXOAATCSA TPUHIIUAIIBI TPOCK-
TUPOBAHUST — HAOOP MPABILI, HA KOTOPbIE OITUPAIOTCST ONTBITHBIE TIPOEKTUPOBIIUKN. 1]esib
IIPUHIUIIOB — IIPOCTBIMU CJIOBAMHU OIIMCATD, <YTO TAKOE XOPOIIO, 2 YTO TAKOE IJI0X0» B BO-
npocax mpoekTrpoBaHusl. eanbHbIil Kaace JoJKeH NMEeTh JINITb OJHY TTPUYNHY JIJIsT
u3MeHeHust, 00J1a1aTh MUHUMAJIBHBIM HHTEP(hERCOM, TPaBUIIBHO PEain30BbIBATH HACIE-
JIOBaHUE U MPEOTBPAIIATH KACKA/HbIE M3MEHEHVSI B KOJIE TPU U3MEHEHU Y TPeOOBaHMUIA.

ITO elle o/iHA TTapa TEPMUHOB, TIEPEBOJ] KOTOPLIX Ha PYCCKUIl S3BbIK BBI3BIBACT CJOKHOCTH.
Cy1ecTByeT HECKOJIBKO TIOMYJISPHBIX BAPUAHTOB IIEPEBO/IAa 9TUX MOHATHIA, HO HU OJIUH 13 HIX
He BBI3BIBAET YETKUX ACCONUAINIT B TOIOBE y YnTaTesst. UTOOBI yCTPAHUTD 9Ty HEOAHO3HAY-
HOCTb, [IPU UCIIOJIb30BAHKU ITHUX IIOHSATHII B TEKCTE KHUTH 51 Bceraa Oyy IPUBOUTH OPUTH-
HaJIbHOE 3HAaYeHHe.
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Beprpan Meiiep B coeii kuure Agile!: The Good, The Hype, and The Ugly! naer no-
BOJIbHOE YETKOE OIpe/ie/IeHHe TOr0, YTO TaKOe MPUHIUIT TPoeKTUpoBanus: «IIpuH-
IAIT — 9TO METOMOJOTHYECKOE TIPABUIIO, KOTOPOE BLIPAXKAET OOIINH B3I Ha Paspa-
60ty ITO. XOpoImii MPUHITUTT IBJISETCS OAHOBPEMEHHO AGCTPAKMHbIM U ONPOGEP2ACMbIM
(falsifiable). AGcTpakTHOCTD OT/IMYAET IPUHITUIT OT MPAKTHUK, & OITPOBEPraeMOCTh OTJIU-
vyaeT IpUHIMI OT OaHaapHOCTH (platitude). AGCTpaKTHOCTH O3HAYAET, UTO MPUHITUI
JIOJIZKEH OMUCHIBATH YHUBEPCATHHOE MPABIIIO, 4 HEe KOHKPETHYIO TpakTuky. Omposep-
raeMoCTh O3HAYAEeT, YTO Y Pa3yMHOTO YeJIOBeKa J0JKHA OBITh BOSMOKHOCTD HE COTJIa-
CUTBCS ¢ TPUHIUTIOM. EC/i HUKTO B 3/[paBOM yMe He Oy/IeT OCTiapuBaTh MPE/IOKEHHBII
MPUHITAT, TO ITO TIPABUIIO OYET MOTE3HBIM, HO HEMHTEPECHBIM. UTOGBI TPABUIIO SBJIS-
JIOCh TIPUHITUIIOM — HE3aBUCHUMO OT Balllero MHEHUs!, — BbI JIOJIZKHBI IPE/IIOAraTh Ha-
JIM4re JIo/Ied, MPUAEePKUBAIOIINXCS TPOTUBOTIOI0KHON TOYKH 3PEHUST .

Ucnonb3oBaHue NMPUHLUNOB NPOEKTUPOBAHUA

PazpaboTtunk 3a cBOTO MPOGHeCCHOHATHHYIO Kaphepy TTPOXOIUT HECKOIBKO CTAIIMIT BJIa-
JIEHUST TAKUM HHCTPYMEHTOM, KaK [TPUHITAIIBI TIPOEKTHPOBAHMSL.

0O Ha nepBoii crauu MoJI0/10i1 pa3paboTUHK ellie He 10pOcC 10 abCTPAKTHBIX TIPUHITUTIOB,
BMECTO 5TOT'0 OH UILET HAGOP KOHKPETHBIX IIPAKTHUK, KOTOPbIE II03BOJISAT €MY II0JIyYUTh
KayecTBEHHOE pellieHne: <5 xouy y3HaTh Habop MIATOB, YETKOE CIIeI0BAHNE KOTOPHIM
NPUBE/IET MeHs K Hys)KHOMY pesysibrary!> Ha atom atarne pazpaboTyrk XOpoIio Ko-
MMUPYET Uy;KOe PellleHNe U CTATKUBAETCS C CEPbE3HBIMU TPYIHOCTSIMU, €CJIU OTTUCAHIE
CJTUTIIKOM abCTPAKTHOE WIIH He aOCOJTFOTHO TIOIXOUT K €0 CIIyYato.

O Ha Bropoii crajuu pazpaboTUNK HAYWHAET MOHUMATh, YTO JIEKUT B OCHOBE KOH-
KPETHOW MPAKTUKU U JJIS1 YeTO HYKHbBI IPUHIIUITB IIPOEKTUPOBAHUS: «ATa, 3TOT
KJIACC HAPYIIIAET MPUHITKIT €IHHOM 00513aHHOCTH, TIOCKOJIbKY OH “xoaut” B 6asy 1 co-
nepkut OusHec-1oruKy! TTosrydaercss, 4To y HErO €CTh JBE YeTKUE IPUIMHBL JJISt
u3MeHeHus!»

HecMmoTpst Ha BO3pOCHINIA YPOBEHD MACTEPCTBA, UMEHHO HAa HTOM 3Talle pa3paboTdnk
HarboJIee YaCTO UCIOJIb3YeT MPUHITUITBI UJIH MTATTEPHBI HE 10 HazHaYeHuto. JIerko
JI0KA3aTh, YTO KOHKPETHBIN KJacc HapyllaeT JaHHbIH IPUHIINIL, HO HAa 9TOM dTalle
Pa3BUTHS He BCET/Ia OYEBU/IHO, KOT/IA 3TO HApyllleHue OTIPAB/IaHHO, a KOT/[a — HeT.

O Ha tperbeii craaun y paspaboTdurka (N yiKe CKOPee apXUTEKTOPa) PasBUBAETCST
YyThe U MOSBJISIETCS TOBOIHHO YeTKOE MOHUMAHIE TOTO, KAaKyIo MpobieMy TpI3BaH
PeIIUTh KOHKPETHBIH TPUHITUIT TPOEKTHPOBatusl. [IocKoIbKy 110 cBOeMy olpesiesieHUIo

' Meyer B., Agile!: The Good, The Hype, and The Ugly. — Springer, 2014.
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MPUHITAIT HE SIBJISIETCS OTHO3HAYHBIM, OTIBITHBIN Pa3paboTUMK HAYMHAET TOHUMATD,
KOrI/la HapyllleHne OIIPaB/laHHO, KOT/la ¢ HUM MOXKHO JKMTb, @ KOT/Ia IIPUIILJIO BpeMs
OpaThCst 32 MCTIPaBJIEHIE An3aliHa.

ITpu 1ocTaTOUHOM OTBITE Pa3pabOTUNK HAUNHAET UCTIOJIH30BATh IPUHITHITE HA TI0JICO-
3HATEJIBHOM yPOBHE. PazjiesieHrie OTBETCTBEHHOCTEH KJIACCOB M METO/IOB ITPOUCXOJINT HA
ararie ux pazpaboTKH, a He BO BPEMsI PelleH3upoBatus Koa. Ha aToM sTare MpUHITUTIbE
He YIPABJISIOT AU3aHHOM [TPUJIOKEHVS], & HAUMHAIOT UTPATh CKOPEe KOMMYHUKATHBHYIO
POJTB /17T OOTIEHNST ¢ MTAMITIMU KoJieraMu: « CMOTpH, y TebsT KTace eaeT CIUTTKOM
MHOTO€, 3HAYWT, OH HAPYIIAET MPUHIIUI eANHOM 06s13aHHOCTH! Ay 9TOTO KJlacca ecTh
JIBa BUJIa KJIUEHTOB, KAXK/IBIH U3 KOTOPBIX UCIIOJIB3YET ITOT KJIACC MO-CBOEMY, 3HAUUT,
OH HapyIIaeT MPUHITUT pasziesieHus natepdeiicos!»

NMPUMEYAHUE

B 60eBbIX UCKYCCTBAX NPUHATO BbIAENATL TPU CTaAUK MacTepcTea: clo, xa 1 pu (Shu, Ha,
Ri — https://en.wikipedia.org/wiki/Shuhari). Ha nepsoit cTyneHu HaxoauTcs y4eHuK, Ko-
TOPbIA NNLIb NOBTOPSAET ABVKEHNS 3@ MAacTepOM. Ha BTOpOW CTyneHn y4eHnK HaumHaet
0CBOBOXAATLCA OT NPABWA M CaM NPUHUMAET peLleHune, KOra UM CiefloBarb, a Koraa —Her.
Ha TpeTbeii ctaguu npasuna NponajaaroT, y4eHWK CTaHOBUTCA MacTePOM U MOET Cam 3TU
npaBuia co3aaBarb. I1a e MOAENb, HO N0 HECKONBKO MHbIM COYCOM, MOABKUAACH U B ame-
PVIKAHCKONM KynbType Nnoj Ha3BaHuem «moaens [pendyca» — http://en.wikipedia.org/
wiki/Dreyfus_model_of_skill_acquisition.

MpaBuabHOE UCNOIb30BaHME NPUHLUNOB
NPOEKTUPOBaHUSA

[Ipumenenye 10060ro NPUHIINIA IPOEKTUPOBAHKS UMEET CBOIO 1ieHy. JIpobaenue Kiac-
ca Ha GoJiee MeJIKMe COCTABJISIONINE, YUTOObI OH OTBEYaJl IIPUHIIAITY eJUHCTBEHHON 0051-
3aHHOCTH, MOKET IIPUBECTH K «Pa3Ma3bIBAHKIO» JJOTUKH 110 HECKOJIbKUM KJIaccaM. A 910
MOZKET IIPUBECTHU K yMeHbInenuio cssaznoctu (lowcohesion) u unrabenpHoctu, a nHoraa
" K IMaJICHUTO ITPONU3BOJIUTEIBHOCTN.

Hapy1iienne NpUHITAITA «OTKPBIT/3aKPhIT» MOKET OBITH OTPABIaHO BOITPOCAMH 00paTHOI
COBMeCTUMOCTH. MBI MOKEM UTHOPUPOBATH MIPUHITUIT 3aMelieHnst JINCKOB, MOCKOJIbKY
HacJieioBanrie He Beerja onpejessier otHouienue «SABJIAETCA». Nurepdeiic moxker
6I)ITI) <KUPHBIM» N3-3a O6paTHOI‘/JI COBMECTUMOCTHN UJIN yZIO6CTBa HUCIOJIb30BaHUA. A MH-
BEPCHST 3aBUCUMOCTEH JIETKO MOKET MO/I0PBATh MHKAIICYJISIIIUIO U ITPUBECTHU K Upe3aMep-
HOMY YMCJIy YPOBHEH KOCBEHHOCTH.

Y1065t 3hheKTUBHO UCTOMB30BATH TPUHITUIILI, HYXKHO 3HATD, KAKYI0 TIPOGIEMy OHHI Ha
CaMOM JIeJIe PEMIAIOT 1 SIBJISIETCST JIM OHA /LTSI BaC aKTyasbHO. OOBIYHO BaXKHOCTH IPUH-
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IUIIOB BO3PACTAET C YBEJINYEHUEM CITOKHOCTH WU TP YBETMYEHIN CTOUMOCTH BHECE-
Hus usMeHenuii. Kimouesast 6H3HGC‘JIOFI/IK8. IIPUJIOKEHUA ABJIAECTCA OJITHUM U3 IIPUMEPOB
TOTO, YTO OJKHO OBITH H30JMPOBAHO OT OCTATHLHOTO MUPA. JI100bIe TTyOINIHO TOCTYTI-
HbI€ KJIACCHI JOJKHBI UMETh MUHUMYM JIOTOJHUTETBHBIX CBSI3€il ¢ BHEITHUM MUPOM
1 JIETKO ITO3BOJIATD JieJIaTh ITPOCTbhIE BEIIIN. KJIaCCbI, KOTOPbIE€ HAXOAATCA Ha CThIKE MO-
ﬂyﬂeﬁ, JTOJIZKHBI 6bITb TIPOJIYMAHbBI JIY4Ill€ OCTAaJIbHBIX.

Kitouom 151 ostydenuns xopotiero ausaiina n ahGeKTHBHOTO UCIIOIb30BaHUS TPUH-
1IATIOB IIPOEKTUPOBAHUS SIBJISIETCSI UTEPATUBHBIN MO/IXO/T K ITpoeKThpoBanuio. Ha paHHux
aTalax Mbl MJIO YTO TIOHUMAEM B MTPEAMETHON 06JIACTH, TOITOMY BCE, YTO MBI MOKEM
CJIeIIaTh, — ATO Pa3OUTh MOLYJIH O POJISIM: HH(MPACTPYKTYPY OTAETBHO, IOTUKY OT/ICIb-
HO. [Tpu 5TOM aBTOHOMHOCTH KJIACCOB U MUHMMU3AIUsT TOOOYHBIX a(hheKTOB Jeaer
pemenue mpotre. Korga xrace obrafaeT MUHUMAIBHBIM YUCIOM 3aBUCHMOCTEN, €T0
BJIMSIHYME HA CUCTEMY U BJIMSIHUE CUCTEMbI HA HETO CTPOTO OFPAHUYEHBI.

ITo Mepe Pa3BUTHS TPIIIOKEHNST YIYUIIAETCS TTOHNMATHIE TpeMeTHOM obmacti. OmHo-
BPEMEHHO € HTUM TIPIIIOKEHIE 00PACTAET 3aTLTATKAMU W HEYKIIOKIMHU PETTEHISIMU.
HaxarnimBaercst TeXHUYECKUH J0JIT, KOTOPBIH YCIOKHSIET J06aBIEHUE HOBBIX BO3MOK-
HOCTEH, a UCTIPaBJIeHNEe OHON OMMUOKY MTPUBOJNT K TIOSIBJIEHUIO JIBYX APYyruX. YT0o0ObI
He JIOBOJIUTH CUCTEMY /10 TAKOT'O COCTOSIHUS, JIydllle [IOCTOSHHO lyMaTh O IU3aiiHe U yJIyd-
1IaTh ero 1o xoy pa3sutus. Ilepen peanusaiiueii HOBOM BO3MOKHOCTH WUJIU UCITPABJIE-
HUEM OIMMOKY s CTapaloCh OTBETUTH HA TAKOI BOIPOC: OTBEUYAET JIM TEKYIIUN Au3aiiH
MOEMY HOBOMY TTOHUMAHUIO 3a/Ia4H, WIn TpebyeTcs ero mepepaboTka?

[naBHoit aBUsKyIIeil cuoil U3MEeHEHU B KOHEYHOM cueTe SBJsIeTCd Bo3pacTaioniast
cJI0’KHOCTD. Kak TOJIbKO s 1epecTaio y/ep;KMuBaTh B TOJIOBE TEKYIIEe PEIlIeHIe U 11PO-
cTO€e U3MeHeHne TPeOOBAHUI IPUBOAKUT K MI3MEHEHUIO 11eJI0I IPYIINbI KJIaCCOB, 3HAUUT,
MIPUIILIO BPeMsI MTOlyMaTh HaJl UBMeHeHUeM Jin3aitHa: « Kirace ctas caumnKoM cIoKHbIM,
OH HapylIaeT MPUHIUI €AUHOI 00I3aHHOCTH, IPUIILIO BpeMs pasbuTh ero Ha asa. MH-
bopmatust 06 nepapxuu HacJIeI0BaHUs PACIPOCTPAHUIIACH IO BceMy MojtyJio. HasepHoe,
CTOUT MEPEHeCTH YaCTh JOTMKU B 6a30BbIil KJIace, a caMy Mepapxuio CIpsaTaTh 3a (a-
6pukoii. Yucsio 3aBUCUMOCTEH KJ1acca CTajio CAUMIKOM OOJIBIINM, 3HAYUT, HYAKHO IIepe-
CMOTpPeTh 00SI3aHHOCTH KJIacca Ui 00beIMHITh HUBKOYPOBHEBbIE 3aBUCHMOCTI».

[Ipu aTOM s1 Bcerga IpoBepsiio, He TIPUBEAYT JIM MeHsI IPUHIIUIIBL ¥ TIATTEPHBI B MUP
HEHY’KHOH coxnocTu (overengineering): craj i MO u3aiil 11ocjie BHECEHUS U3Me-
Henuil npouie? He pemato i 1 mpobiieMy, KOTOPOii Ha caMOM ieJie He CYIecTByeT?
He nomasn sin g B cetn npesxkaeBpementoro o6obiienust (premature generalization)?
WNuorna npuxouTcst BBITIOJHATD HECKOJIBKO UTEPAITHI, TIPEKIE YeM yaeTcs HalTh
pasyMHOe pellieHne 3aa4u.
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Yactb IV. lTpnHUMNbI NpOeKTUpOoBaHKA

AHTUNPUHLUNBI NPOEKTUPOBAHUA

[TonynspHOCTb IPUHIMIIOB IPOEKTUPOBAHU JIETKO MOYKET ChITPaTh ¢ BaMu U Ballieil
KOMaHJIOM 371y10 11yTKy. UpeamepHast 10608 K IPUHITUNAM ¥ TTATTEPHAM MOJKET TIPO-
SIBUTHCST B BUJIE OBEPUHKMHUPUHTA 1 Ype3MepHOiT citoskHocTh. Ho, 3Hast 06 9TOM, MbI
MOJKEM TOITOTOBUTHCS U TIPEAYTATaTh, KAk MMEHHO GY/IEeT TTPOSBISTHCS Ype3MepHast
JII0O0OBD K TIPUHITUIIAM B KOJI€ TIPUJIOKEHUSI.

O Anti-SRP — npunuun pasmbiToii obssanHoctu. Kiacesl pasOUThl Ha MHOMKECTBO
MEJIKMX KJIACCOB, B PE3YJIbTATE YETO JIOTUKA «PAa3Ma3bIBAETCSI» 110 HECKOIbKUM KJIac-
caM,/MOJTYJISIM.

O Anti-OCP — npunimn pabpuku dhabpuk. Iusaii aBisercs CaIunKoM 0000IIEeHHbIM,
€ro MOKHO PaCHUIMPATH II0YTH HEOTPAHUYEHHO, BBIAEIAETC CAUIIKOM (OJIbIIOE
YHCJIO YPOBHEN aOCTPAKITHHL.

O Anti-LCP — npuHiun HeloHaTHOTo HacaegoBanus. [Ipuniun mpossisercs anbo
B UPE3MEPHOM KOJIMYECTBE HAC/IEJOBaHMsl, TUOO B €r0 MOJHOM OTCYTCTBUY B 3aBU-
CUMOCTH OT OTIBITA U B3TJISIZIOB MECTHOTO TJIABHOTO apXUTEKTOPA.

Q Anti-ISP — npusimn teicsuu unrepdeiicos. Murepdelichl KiaccoB pazduBaoTcs
Ha CJUIIKOM OOJIBITIOE YHCTO COCTABISIIONINX, UTO AETAET UX HEYTOOHBIMHE JIJIST HIC-
MIOJTb30BAHNS BCEMU KJINEHTAMT.

O Anti-DIP — npunnun unsepcuu cosnanus, uiau DI rososaoro mosra. Matepdericer
BBIJIEJISAIOTCS JIJIsI KQJKIOTO KJIACCA M TTAYKAMU MEPeatoTCsT uepe3 KOHCTPYKTOPHI.
[TonaTs, rIe HAXOANUTCS JIOTHKA, CTAHOBUTCS MPAKTHYECKH HEBO3MOKHO.



3aKnyeHue

Ecii orsisiHyThCs Ha TIPONACHHBIA HAMU 1Ty Th, TO OYAET AOBOJIBHO JIETKO HAITH CBA3b
MEKy MPUHIUTIAMY U TTaTTePHAMHU MTPOEKTUPOBaHUsL. [[PUHITATIBI TPOEKTUPOBAHMST
6ostee (hyHIaMEHTANBHBI U JIEKAT B OCHOBE MPAKTUYECKH JH0O0TO PEIIEHMs], KOTOPOE
MIPUHUMAETCS BO BPeMs TPOEKTUPOBaHMs. [laTTepHbl MPOEKTUPOBAHUS ONIUCHIBAIOT
KapKac PelleHtsl OIpeAeIeHHbIX TPO6IeM U MOIYT MEHATHCS OT OJHOI IIpeaMeTHON
00J1acTH K JIPYroit. ITH UHCTPYMEHTHI HAXO/SITCS Ha PA3HBIX YPOBHSX abCTPAKIINU, HO
OHU IIPECEAYIOT eUHYIO 1eJIb: TIOJYyYUTh AU3aiiH, KOTOPBIH OyIeT JIErKo MOHUMATB,
pasBUBaTh U TECTUPOBATD.

Te wtu UHbIe TPUHITUTIBI IPOEKTHPOBAHIST JIEKAT B OCHOBE JTI0O0TO marTepHa. [larrepHst
MPOEKTUPOBAHUSA TIPeIHA3HAYEHBI ISt OOPBObI O c0KHOCTBIO (SRP), orpannveHus
pacrpocTpaHeHus u3MeHeHu i u nosydenns pacimpsiemoro penierrsi (OCP). B ocHose
MHOTMX U3 HUX JIE)KUT HacJleZloBaHKe, KOPPEKTHOE UCII0JIb30BaHNe KOTOPOTO HEBO3MOJK-
HO 6e3 LSP. TIpuMeHeHMe MATTEPHOB TIPUBOAUT K CIAO0CBSI3aHHOMY [IM3aiiHY, B OCHOBE
KOTOPOTO JIEXKUT IIPUHITUT HanMeHbIero 3Hanust (ISP), a ueTkoe pasrpaHndeHmne OTBeT-
CTBEHHOCTH MTPUBO/INT K MUHUMU3AINN CBSI3el MexKy cosimu ipusoxenus (DIP).

TIpUHIMI €JUHCTBEHHOMH 00SI3aHHOCTH JICKUT B OCHOBE MHOTHX ITaTTEPHOB MIPOEKTHU-
poBanuist. CyTh GOJBITMHCTBA TATTEPHOB 3aKI0YACTCST B U30JSAIUU CITOKHOTO aCTIeKTa
MOBEJIEHUST B OT/IEJILHOM KJIACCE WJIU TPyIiie KiaaccoB. «Madpukas 1mo3BoJIsieT U30Ju-
pOBaTh MPOIIECC CO3/IAHMST 00BEKTA, KOT/IA CMETTHBAHIE 9TON 00S3aHHOCTH € JIOTHKOIT
€aMoro KJjacca CTaHOBUTCS HellpueMJeMbIM. [JIaBHBIN cMbIc UCTIoIb30oBanus <« /lexo-
paTopas 3aKJII0YaeTCs B BBIJIEJICHUN OT/IETTBHOTO aclieKTa MMOBE/ICHNS B OT/ICJIbHBIN KJIace,
YTO HYKHO JIMIIB TOT/A, KOT/IA CTTOKHOCTH 9TOTO ACIIeKTa SBJSETCS] OUeHb BBICOKOII.
[Tarrepu <HTepaTop» MO3BOISET BHIHECTH JIOTUKY 00X0/1a KOJUIEKIIMU B OTICIBHBIN
KJIacc, a OCHOBHAS POJib «AanTepas 3aKJ04aeTcs JUIlb B afjalTalliu nurepdeiica
Kyacca 6e3 U3MEHEHNST TOBEIEHIISI.
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3aKnyeHne

IIpuHIMII <OTKPBIT/3aKPBIT> OTPa’kaeT OJHY U3 CaMbIX Ba)KHBIX 3a/1a4 [1aTTEPHOB —
U30JIALUIO U3MeHeHu. MHOr1ue naTTepHpl IIPOEKTUPOBAHMU IIPEACTABIIAIOT COO0M
cBOeOOpasHbIE MIJIF03bI, KOTOPbIE 3aTOPMO3SIT HaXJIBIHYBIIYIO BOJIHY H3MeHeHui, «MDa-
€a/1» TIO3BOJISIET OT/IEJIUTh KITUEHTOB OT BHYTPEHHETO YCTPOTCTBA BHENTHUX OMOIHOTEK,
a «Apantep» n <IlocpeHUK» T103BOJISAIOT OTPAHUYUTD U3MEHEHUS JIUITh HECKOJIb-
KuMU Kjaaccamu. OueHb MHOTHE TTATTEPHBI TPOEKTUPOBAHUS OTPAKAIOT BTOPOE CBO-
CTBO IIPUHIINATIA «OTKPBIT/3aKPbIT» — PACHIMPAEMOCTD peliieHus. «CTpaTerusi» 1o3Bo-
JISIET TIEPEXOIUTD OT OIHON PEATM3AIUN AJITOPUTMA K JIPYTOii 6e3 N3MEHEHMsI KIIMEHTOB.
«MabpUKHy» TIPSTIYT TPOTIECC CO3MAHUST 0OHEKTOB WJIH T[eJTble MePAPXUH HACTEIOBAHIIS,
MO3BOJIsIS THOKO PACIIUPSITH TIOBEJCHUE CHCTEMBI. «J[€KopaTop» aeT BOSMOKHOCTD
HAHU3BIBATH TOBe/IeHNE 00bEKTOB, a «IloceTuTenb» Mo3BosgeT J0OABAATH OTEPAIUI
B 3aKPBITHIE MEPAPXUH TUIOB.

IIpunnyn nozcraHoBky JIMCKOB JIeXKNUT B OCHOBE KOPPEKTHOH peasin3aliny nepapxuit
HacsenoBanust u BMecte ¢ [I[aGI0HHBIM METOIOM SIBJISIETCSI HHCTPYMEHTOM ITOJTYYeHUST
pacIiIupsieMoro 1 COIPOBOKIAEMOr0 pellleHUS.

Ipunnunet pasaenenus: MHTeEpPeEHCcoB 1 UHBEPCUU 3aBUCUMOCTEN He JieKaT B OCHOBE
HATTEPHOB IPOEKTUPOBAHK, TYT POJIb CKOPee 0OpaTHasL: IPUMEHEHUE IIATTEPHOB IIPO-
eKTUPOBAHUS MMO3BOJIIET cienoBaTh aTuM npuniumnam. [larrepuns «Ilocpeanuks
u «@acaa» n36aBIAIOT KJIACCHI OT JIMITHEH HHGOPMAIIUK APYT O JAPYTeE, a UCTTOIb30Ba-
nue «Crparernn» u «HaOmozaaress» 1103B0JISAET CeJ0BATh IPUHIIUAIY HHBEPCUM 32-
BUCUMOCTEIL.

PazymHoe csiesioBanue mpuHIIMIIaM IPOEKTUPOBAHNS U yMeJloe IIPUMeHeH1e IaTTePHOB
TMPOEKTUPOBAHNS He SBIISTIOTCS TapanTheit ycrmexa mpoekta. Ho OHu XOTsT ObI MOACKaKy T
HarpaBJIeHne, Ky/Ia HYyKHO IBUTATHCS, YTOOBI TIOJYIUTH XOPOTIHIT TH3aiH.
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