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Munnuonam netnewnux npoepammucmos na C++

NMpeoucnosue

Houme npomopenHoil 0opo2oii — Oenaiime 00UHAKOBbLE eyt OOUHA-
Kogvimu cnocobamu. Haxannueaiime uouomvl. Cmanoapmusupyiime.
Eouncmesennoe omauuue mescoy eamu u [llexcnupom — 6 konuvecm-

8 UCNONb3YeMbIX UOUOM, A HE 8 pasmepe CLOBaps.

— Auan [epauc (Alan Perlis) [BriaeneHo Hamu]

Jlyuwee 6 cmanoapme mo, ymo oH npedocmaeisem 602amviil 6b160p.

— IlpunuceiBaeTcst pa3HbIM JHOJIAM

ME1 OB XOTECJIH, YTOOBI 3Ta KHHTa CTaja OCHOBOM JUISL CTaHAAPTOB KOAUPOBAHUSA, UCIIOJIB3YECMbIX
Baren KOMaH,HOfI, 110 IBYM OCHOBHBIM ITPpUYHWHAM.

o Cmanoapmbl KOOUPOBAHUSL OONHCHBI OMPANCAMY JYHULULL ONbIM NPOO U OUUOOK 6ce2o coobuje-
cmea npoespammucmos. B HUX OIDKHBI CONEPIKAThCS TIPOBEPEHHBIC WIMOMBI, OCHOBAaHHbBIC Ha
OTBITE W TBEPJOM IIOHMMAaHWH 513bIKa. B 4acTHOCTH, CTaHIAPT KOIMPOBAHHUS JOJDKEH OCHOBBI-
BaThCsSl HA MCUEPITBHIBAIOIIEM aHATIM3e JIUTEPaTyphl 0 pa3paboTKe MPOrpaMMHOTO 0OECTICUeHHS],
Y 00BEIMHATH BOSIMHO MPaBIJIa, PEKOMEHIALMH 1 HAWTYYIINe MPAKTHYECKUE PEILICHNUs, KOTOphIe
B IPOTUBHOM CITy4dae OKa3bIBAIOTCS pa30pOCAHHBIMY 10 MHOTOUYHCIICHHBIM MCTOYHHKAM.

e [Ipupooa He mepnum nycmomoi. Ecnu Bl He pazpaboraete HaOOp MpaBuII, TO 3TO CAETaeT
KTO-TO apyroil. Takue “camomnanbHble” CTaHAAPTHI, KaK MPaBUIIO, TPeIaT TeM, YTO BKIIOYa-
IOT HEXeNaTeNbHbIe s CTaHAapTa TpeOOBaHHS; HapUMep, MHOTHE W3 HHUX, 10 CYTH, 3a-
CTaBJISIIOT IPOrPAMMUCTOB HCIOJIb30BaTh C++ MPOCTO Kak yydieHHblH C.

MHOXECTBO TaKUX IUIOXUX CTaHAAPTOB KOTUPOBAHUS pa3pabOTaHbl JIIOJbMH, KOTOPBIC HEAOC-
TaTOYHO XOPOILIO MOHUMAIOT SI3BIK NMporpaMMupoBanusi C++ WM MBITAIOTCS YPE3MEPHO JEeTaTN3U-
poBatk ero npumenenue. [110xoi cranmapT KOAUPOBaHUS OBICTPO TEpSAET KPEAUT JOBEpHs, U B pe-
3y/bTaTe HEecorjacue WM HEMpHITHE MPOrpaMMHUCTaMM YacTH €ro IMOJIOKEHHUH paclpocTpaHsercs
Ha BeChb CTaHIApT LIEIHUKOM, IIepeuepKuBas CoJieprKalluecs B HEM pa3iMyHbIe MOJOKUTEIbHBIE CO-
BETHI U peKoMeHJauu. 1 3To — B Jiy4iieM ciydae, IOTOMY YTO B XyALIEM Cllydae TakoW cTaHzapT
U €r0 BBIMIOJHEHUE MOTYT OBITh HaBs3aHbl PYKOBOJICTBOM.

Kak nonb30BaTbCs 3TOM KHUTOMN

Jlymams. Hamo moOpocoBecTHO clienoBaTh YMHBIM COBETaM, HO JiefaTh 5TO HE Beiemyro. Bo
MHOIMX pa3jienax 3TOM KHMIM ecThb noapasien “VIckiaroueHus”, B KOTOPOM IPUBOJATCS HECTaH-
JIapTHBIE, PEJKO BCTPEUAIOIIUECS CUTYalllH, KOIJla COBET U3 OCHOBHOT'O pa3/iela MOXKET OKa3aThCs
HenpuMeHNM. Hukakoe KONMM4ecTBO Jake CaMbIX XOPOIIHMX (MBI HA 9TO HaJEeMCsI) COBETOB HE MO-
I'YT 3aMEHHUTH I'OJIOBY.

Kaxxnas komanzna pa3paboTYMKOB OTBEYAET 3a MPHHATHE COOCTBEHHBIX CTAaHIAPTOB U HECET OT-
BETCTBEHHOCTb 32 HUX U 332 HEYKOCHUTEIBHOE ClIefI0BaHME UM. Balla koMaHIa — He MCKIIIOYEHHE.
Ecau BBl — pyKOBOAUTENB, IPEATIOKUTE YWICHAM CBOSH IPYIIIBI IOYy4aCTBOBATh B pa3padOTKe CTaH-
JIApTOB, KOTOPBIM Ipymma OyIer ciaefoBaTh B cBoeil pabote. JIronu Bcerna oXoTHee CIEAYIOT IIpa-
BWJIaM, KOTOpPbIE OHU CaMU ISl ce0s1 BEIpaOdaThIBAIOT, UM TeM, KOTOPBIE UM HaBsI3aHBI.



Ota KHUTa MpefHa3HaueHa IJIsl TOTo, YTOOBI MOCIY)KUTh OCHOBOM JUISl BAILIETO CTaHAApTa KOIH-
poBaHus U OBITH B TOW WM MHOW Mepe BKIIOYEHHOH B Hero. 1o — He ultima ratio B ctanaaprax
KOIMPOBAHMS, U Ballla IPyIIa MOXKET pa3padoraTh (WM NpUOaBUTH) CBOM MpaBUia, B HAUOOJIbIIEH
CTENEHH MOIXOAAIINE JUls Balllell KOHKPETHOM IPYIIIbl WK JUIsl KOHKPETHOH pelaeMoi 3a/1a4u, Tak
YTO BBl HE JOJDKHBI OBITH CKOBAHbI 3TOM KHUIOH IO pykaM M HoraMm. TeM He MeHee, Mbl HajeeMcs,
YTO 5Ta KHHUTa IIOMOXET BaM cOepeub BpeMs M YCHIMS IpU pa3paboTke COOCTBEHHOTO CTaHAapTa
KOJUPOBaHUs, a Takoke OyAeT ClocoOCTBOBATh MOBBIIEHUIO €I0 KauecTBa U MOCJIEI0BATEIbHOCTH.

O3HaKOMBTE YJICHOB CBOEH KOMaH/bI C 3TOW KHHUIOU, U TOCJIE TOT0, KaK OHU MOJHOCTBIO MpPO-
YTYT €€ U ITO3HAKOMSATCS CO BCEMHU PEKOMEHIAIMAMH U UX 0OOCHOBaHUSIMH, PEIIUTE, KaKUe U3 HUX
IOAXOMAT BaM, a Kakue B CHIIy 0COOCHHOCTEH Balllero nmpoekTa Ajs Bac HelmpHUMeHUMEI. [locie 3To-
r0 CTPOro HpHUepKUBaliTech BHIOpaHHON cTpareruu. Ilocie TOro kak KOMaHIHBIM CTaHIApT MpHU-
HAT, OH HE JOJDKEH HapYyLIaThCs MHAYE KaK MO COINIACOBAHHOMY PELICHUIO BCEH KOMaH/Ibl B IIEJIOM.

W HakoHell, IEpHOANYECKH TBOPYECKH HEpecMaTpUBaiTe COOCTBEHHBIC CTaHAAPTHI C yIETOM
IIPAaKTUYIECKOTO OIbITA, MPUOOPETEHHOTO BCeil KOMaH0H Ipu paboTe HaJl IPOESKTOM.

CTaH,EI,aprI KOONpOBaHUA U Bbl
Xopoline cTaHAapThl KOJUPOBaHUs MOTYT IIPUHECTH HEMAITYIO BBITO/LY C Pa3IMYHbIX TOUEK 3PEHMUSI.

o [losviuenue kauecmea kooa. Pabota B COOTBETCTBHH CO CTaHAAPTOM IIPUBOJUT K OAHOTHII-
HOMY PCHICHUIO OJUHAKOBBIX 3a/1a4, YTO MOBBIIACT ACHOCTH KOJa U YIPOUIA€T €ro Comnpo-
BOXICHUC.

o [losviuenue ckopocmu pazpabomiu. PazpaboTarKy He MPIXOJNTCS PellaTh BCe 3a1a91 U IPUHU-
MaTb PeIIeHusI ‘‘C Hymst .

o [losviutenue yposus e3aumooeiicmsus 6 komanoe. Hanuuue craHzapTa Mo3BOJISIET yMEHb-
IINTh PA3HOITIACUS B KOMaHAE U YCTPaHUTb HEHY)KHBbIE N1e0aThl 0 MEJIKHM BOIpOCcaM, 00-
JIEr4aeT MMOHMMAaHHUE U MOAJLEPKKY YY>KOT0 KOZa YWICHAMU KOMAH/bI.

o Cozcnacosannocms 6 pabome. 1Ipu UCTIONB30BaHUYM CTaHAAPTA Pa3pabOTUUKU HAIPABIAIOT
CBOM YCHJIUS B BEPHOM HAaIlpaBJICHUH, Ha PEIICHNE ICHCTBUTEIHHO BAXKHBIX 3a/1a4.

B HanpspkeHHOM 00CTaHOBKE, ITPHU JKECTKUX BPEMEHHbIX PaMKax JIOJH OOBIYHO JIENAIOT TO, YeMY
UX YYWIH, K YeMy OHH IPHUBBIKIH. BOT modeMy B GONBHHIAX B IyHKTaX MEPBOM HOMOIIY MpPEAIo-
YHUTAIOT OIBITHBIX, TPEHHPOBAHHBIX COTPYAHUKOB — Ia)Ke€ XOPOLIO OOYYeHHBIE W 3HAIOIINE HOBUY-
KU CKJIOHHBI K TTAaHHKE.

VY pa3paboTYHKOB MPOTPaAMMHOTO 00ecHeYeH s PErYISPHO BOSHUKAIOT CHTYallUH, KOT/AA YTO-TO
Hanmo ObUIO crenarh elle BYepa — Ha rmo3aBuepa. Korma Ha Hac gaBHUT rpaduk padoT (KOTOPBIi
K TOMY K€ UMEeT TeHICHIIIO CABUTaThCs B OJTHOM HAINPaBICHNH, U TO, YTO MO IUIaHy TOJDKHO OBLITO
3apaboTaTh 3aBTpa, OT HAC HAYMHAIOT TPeOOBaTh elle BYepa...), Mbl paboTaeM Tak, Kak IPHyIeHBI.
HepsimutiBbie mporpaMMHUCTEI, KOTOPBIE 1ake TIPH OOBIYHOM HECTIeITHOI padoTe He TIOMHSAT O Ipa-
BWJIBHBIX NIPHHIMTIAX Pa3pabOTKH MPOrpaMMHOTO 0OecIieueHH s (a TO ¥ BOBCE He 3HAKOMBI C HUMH),
IIPY HEXBaTKe BPEMEHH OKaKyTcs ele HeOpexHee, a X Kol OyneTr m3o0mioBath omubdkamu. Coot-
BETCTBEHHO, MPOTrPaMMUCT, KOTOPBIA BBIpadoTal B ceOe XOpOIIWe MPUBBIYKK H PETYSIPHO HMH
TIOJTB3YETCsI, TPHU “TIOBBIIICHHOM JIaBJICHUHN OyJeT MPOJOJDKATh BBIIABATh KAY€CTBEHHBIN KOJI.

CraHapTel KOJUPOBAHUS, TIPHBEICHHBIE B OTOW KHUTE, PEICTABILIIOT c000i HAOOp peKOMeH-
AU 10 HANMCAaHWIO BBICOKOKAadeCTBEHHOro konma Ha C++. B HUX CKOHUIEHTpHpOBaH OoraThlit
KOJIJICKTUBHBIH OIBIT BCErO COOOIIEeCTBa MPOorpaMMUCTOB Ha C++. MHOTHE U3 3THX 3HAHUN pa30opo-
CaHBI 110 YacTsAM IO CaMbIM Pa3HBIM KHHI'aM, HO He MEHbIIee KOJMYECTBO 3HAHUH IepenaeTcs u3y-
CTHO. MBI IOCTapauch cOOpaTh pa3pO3HEHHBIC CBEICHUS B OJTHOI KHUTE B BUJIE KOJUIEKIMH SICHBIX,
KOMITAKTHBIX TIPaBUJI C IOSICHEHHUSMH, MTPOCTBIX IS IOHUMAHUS ¥ CIICOBAHUS FIM.

KoneuHo, naxke caMple JIydIIre CTaHAAPTH HE MOTYT MOMENIaTh HAMMCAHUIO TUIOXOTO Koaa. To
’)K€ MOXKHO CKa3aTh O JIOOOM SI3BIKE MPOTPaMMHUPOBAHUS, MPOIECCE FIIM METOJOJIOTHH. XOPOIIHi
Ha0Op CTaHIApPTOB BOCIUTHIBAET XOPOIIWE MPHUBBIYKK M JHCIUIUIMHY, MIPEBBIIAIONIYI0 OOBIYHBIE
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HOPMBI. DTO CIYXKUT XOPOIIUM (pyHAAMEHTOM Ul JaJbHEHIIEro YCOBEPIICHCTBOBAHMS 1 MOBBIIIE-
HUA KBanudukanuu. OT0 HE MpeyBeIMUYCHUE U HE KPacUBBIE CIIOBA — IIEPed TeM, KaK HayaThb IH-
caTb CTMXM, HaJO BJIaJETh CIOBapHbIM 3allacoM U 3HaThb IpaMMaTUKy. Mbl HaJaeeMcs, YTO Haula
KHUT'a YOPOCTUT Ul Bac IyTh K O33UH [IPOrPAMMHUPOBAHUSI.

DTa KHUTa [IpelHa3HavYeHa JJis IPOTPaMMHCTOB BCEX YPOBHEH.

Ecnu Bbl HauMHaOMMK NPOrpaMMHUCT — MbI HaJEEMCsl, YTO PEKOMEHJALUU U UX TNOSICHEHH
JIOCTAaTOYHO MOYYUTEIbHBI U IIOMOTYT BaM B MOHMMaHWU TOTO, Kakue CTWIM U uauomsl C++ mon-
Jiep>)KkuBaeT HauboJsiee €CTECTBEHHBIM 00pa3oM. B ommcaHMm KaxIoro mpaBujia U peKOMEHAAIMU
IPUBOIUTCS KpaTKoe 00OCHOBAaHHE U OOCYXJICHUE, YTOOBI BBl HE IPOCTO MEXaHUIECKH 3allOMHHIN
IPaBUIIO, @ TIOHAJIH €r0 CYTb.

JlJ11 MporpaMMHUCTOB CPEJHEr0 U BBICOKOI'O YPOBHS IPH ONMCAHUM Ka)K[Oro IIpaBUia NPHBO-
JIUTCS CITUCOK CCBUIOK, KOTOPBIA MO3BOJMT BaM YINIyOJIE€HHO M3Y4YHTh 3aHHTEPECOBABILHUN Bac BO-
IpOC, MPOBEAs MOMCK KOPHEH paBuia B CUCTEME TUIIOB, TpaMMaTHKe U 00beKTHOM Moaenu C++.

Kaxum ObI HE ObLI Balll ypoBEeHb Kak IPOrPaMMUCTa — BEPOSITHO, Bbl paboTaeTe HaJ CIOXKHBIM
IIPOEKTOM HE B OIMHOYKY, a B KOMaHJie. FIMEHHO B 3TOM Cllydae pa3paboTKa CTaHapTOB KOJUPOBAHUS
OKyMaeTcsl CHosiHa. Bbl MoXeTe MCHosb30BaTh UX AJS TOTrO, YTOOBI MOATSHYTH BCIO CBOIO KOMAHIY
K OIHOMY, 00J1ee BBICOKOMY YPOBHIO, 1 00€CIICUNTD IOBBIIICHUE Ka4eCTBA pa3pabaTbIBaeMOro Koja.

06 aT0I KHUre
OCHOBHBIMU NPUHIUIIAMHU AU3aiHA JTAHHOW KHUTH SBIISIOTCS CIIEAYIOLIHE.

e Kpamkxocms — cecmpa mananma. Yem Gonbllle CTaHIApPT KOJUPOBAHHA MO pazMepy, TeM
OoJibIIe IIAHCOB, YTO OH OyIeT OJaromoaydHO NMPOUTHOPUPOBaH. YHTAIOT M HCIOIB3YIOT
OOBIYHO KOPOTKHE CTaHAApThl. [ITMHHBIE pa3lienbl, KaKk IPaBUiIo, MPOCTO IPOCMATPUBAIOT
“II0 JUaroHany’’, KOPOTKUE CTaThbH OOBIYHO YAOCTAaHBAIOTCS BHUMATEIBEHOTO IPOYTEHHUS.

e Hukaxkoii mamepuan He 001)CEH 6bi3bl8aMb OUCKYCCUTI. ITa KHUTA JTOKYMEHTUPYET IIHPOKO
HCTIONIb3YeMBle CTAaHAAPTHI, a He n3o0peraeT ux. Ecim HeKoTopas peKOMeHIaus He TpIMe-
HUMa BO BCEX CHTYallUsIX, TO MBI TaK ¥ ITUIIEM — “TOAyMalTe 0 MpUMEHEHUH X~ BMECTO
“nenaiite X”. KpoMe TOT0, K Ka)IOMy NPaBUITy YKa3aHbI BCE OOIICTIPHHSATHIC HCKITIOYCHUSL.

e Becb mamepuan dondicen bvimb obocHosan. Bee pekOMeHIAMU B 3TOH KHHUI€ B3ATHI U3 CY-
IIECTBYIOIIHUX II€YaTHBIX Pa0b0T. B KOHIle KHUTY MPUBENICH CIUCOK UCIOIb30BAHHOM IHUTEpa-
Typsl 10 C++.

e Mamepuan ne oondicern bbims banaien. Mpl He JaeM PEKOMEHIAIN, KOTOPHIM BBI U TaK CIleye-
T€, KOTOPbIC 00ECTICUMBAIOTCS KOMITWIITOPOM HITH KOTOPBIC YKE H3JI0KEHBI B IPYTHX pa3zieiiax.

e Hampumep, “He BO3BpallaiiTe yKka3aTenb/CChUIKY Ha JIOKAJIBHYIO IEPEMEHHYI0” — XOpo-
1005071 COBCT, HO OH HC BKJIFOYCH B JaHHYIO KHUTY, IIOCKOJILKY IMPAKTUYCCKN BCE KOMIIUJIA-
TOPBI BBAAIOT COOTBETCTBYIOIIEE MPEAYIPEKICHUE, K TOMY KE ITOT BONPOC PaCKpbIBa-
€TCs B IICPBOM PaA3€JIC KHUT'U.

e PexoMeHmanus “UCHONB3yHTE PENaKkTOp (KOMIIUISATOP, OTIATYUK)’ — TOXKE XOPOIIHA
COBET, HO, KOHEYHO, BBl HCIIOJIB3YyeTe 3TH MHCTPYMEHTHI H 0Oe3 HaIllero HallOMHHAHUSL.
BMecTo 3TOro Mel peKOMEHIYEM HCIIOIb30BaTh aBTOMATH3UPOBAHHBIE CUCTEMBI COOPKH
MPOrPaMM H CHCTEMBI YIIPaBJICHHS BEPCUSIMHU.

e Eme oauH coBeT — “He 310ynoTpedisiiite goto” — HMCXOIs M3 HAIIero OIbITa, U TaK
HIMPOKO U3BECTCH BCEM IPOrpaMMHUCTaM, TaK YTO HET CMBICJIA ITIOBTOPATHCS.

Kaxnplit pazgen cocTouT U3 Clelyomux 4acTei.

® 3aenasue. KpaTkoe Ha3BaHUeE paszena, MOSCHSIONIEE, O 4eM OyAeT HATH peub.

e Pesiome. KpaTkoe U3J105)K€HHE CYTH BOIIPOCA.
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e ObcysicoeHue. PaclimpeHHOE TMOSICHEHHE PEKOMEHJAIMU. 3a4acTyr0 BKJIFOYAeT KpaTKoe
000CHOBaHME, HO YUYTUTE, YTO MOJHYI0 HHPOPMALUIO 0 JaHHOMY BOIIPOCY CIIEIYeT HCKATh
B IIPUBCJACHHBIX CChUIKaX.

e [Ipumepwr (eciu TakoBble UMeroTcs). IIpuMepsl, JEMOHCTPUPYOLIME HPABUIO WM I03BO-
JISFOIIME JIYYIIE €0 MOHATh U 3aIOMHHTb.

e Uckniouenus (ecnu TakoBble UMetoTcs). Onucanue cutyauid (0OBIYHO PelIKuX), KOorjaa MpH-
BEJICHHOE IpaBWIO HempuMeHMo. OHAKO ocTeperaiTech MONacTh B JOBYLIKY, AyMas, YTO
Balll cIy4dail 0coOBIH M YTO B Ballel CUTyallMH 3TO IPABUIIO HEIIPUMEHUMO, — OOBIYHO NpHU
3][paBOM Pa3MBIIIICHHUH OKa3bIBAETCsl, YTO HUYEro ocobOro B Ballleil CHUTyaluy HET U ONu-
CaHHOE MTPABIJIO MOXKET OBITh C YCIIEXOM BaMH IPUMEHEHO.

e Ccouiku. B npuBeneHHoit B aTOoM nonpasaene aureparype no C++ Bbl Haiinere Gosiee mos-
HBIIl aHAJIN3 PAcCCMATPUBAEMOTO B pa3zee BOIpoca.

B kaxmoit yacTu KHUTM MMeeTcs “‘Hanbosiee BaXKHBIW paslesl” — OOBIYHO ATO MEPBBIA pa3zen
gactH. OTHAKO MHOTZIA 3TO MPABWIO HAPYIIATIOCH B CBS3U C HEOOXOAMMOCTBIO TIOCIEI0BATEIEHOTO
U CBA3HOIO U3JI0’KEHUs MaTepHaa.

bnarogapHocTu

Msl ot Beeil nymm GnaromapHsl penakropy cepun bespay Crpayctpymy (Bjarne Stroustrup),
penakropam [lutepy T'opmony (Peter Gordon) u Jle66u Jladdeptu (Debbie Lafferty), a takxe
Tuppenny Anbaxy (Tyrrell Albaugh), Kum bomuxaiimep (Kim Boedigheimer), [[xony ®@ymiepy
(John Fuller), bepnapny I'adduu (Bernard Gaffney), Kypry Hxoncony (Curt Johnson), Yanne
Jlupu-Kory (Chanda Leary-Coutu), Yapmu Jlegmu (Charles Leddy), Xurepy Mymmiin (Heather
Mullane), Uytu IIpaceprcuxy (Chuti Prasertsith), Jlape Baticonr (Lara Wysong) u BceM OCTaJIbHBIM
pabotaukam wm3natenbectBa Addison-Wesley, momoraBmmM HaMm B Hamed paboTe Ham ITHM
npoekToM. HaMm ObL10 04eHb NPUATHO PAObOTATh C HUMH.

Ha unero u opopmiieHne KHUTH HAC HATOJKHYJIH HECKOJBKO MCTOYHHKOB, BKIIOUAs TaKHe, KaK
[Cline99], [Peters99], a Takke pabOTHI JIEreHIAPHOTO W IIUPOKO LUTHpyemoro Ajana Ilepiuca
(Alan Perlis).

Oco0ast GyarogapHOCTh TEM JIFOASM, YbM OT3BIBBI ITOMOIJIM HAaM CJIeJIaTh MHOTHE YacTH KHUTH
HAMHOTO JIy4IIIMMH, YeM OHH ObUIH Obl Oe3 3TuX 3aMeuanuii. OcoOeHHO OOJBIIOE BIUSHUE HA KHUTY
oKazanu ocTpble KoMMeHTapuu besapHa Ctpayctpyna. Mel OueHb XOTHM MOOIAaroAapuTh 3a aKTUBHOE
yJacTHe B 00CY)KICHUM MaTepHuana 1 BbICKa3aHHBIC 3aMEYaHMs TaKuX JirojeH, kak [[piB Abpame (Dave
Abrahams), Mapmramn Knaiin (Marshall Cline), Kepnmun Xennu (Kevlin Henney), ['oBapn XuHHaHT
(Howard Hinnant), Jlrxum Xaiicion (Jim Hyslop), Hukonan Txocartuc (Nicolai Josuttis), Hon Kan6
(Jon Kalb), Makc Xecun (Max Khesin), Cren Jlunnman (Stan Lippman), Ckort Meiiepc (Scott
Meyers) u Iaeun Banaesypn (Daveed Vandevoorde). Kpome Toro, otaensHoe criacufo XOTenoch Obl
ckazate Yaky Ammucony (Chuck Allison), Camupy bBaiisio (Samir Bajaj), Mapky BapOypy (Marc
Barbour), Tpesucy bpayny (Travis Brown), Humy Kym6ecy (Nil Coombes), [lamuany leueBy (Damian
Dechev), CtuBy [ptoxapcry (Steve Dewhurst), [Tutepy JumoBy (Peter Dimov), Artuine ®exepy
(Attila Feher), Anany I'puddurcy (Alan Griffiths), Muun Xennunry (Michi Henning), [Dxeiimcy
Kanze (James Kanze), Bapromry Munescku (Bartosz Milewski), Marty Mapkycy (Matt Marcus),
Banory Iany (Balog Pal), Bnagumupy Ipycy (Vladimir Prus), Isny Cakcy (Dan Saks), JTtoxy Baruepy
(Luke Wagner), Matbto Bunscony (Matthew Wilson) u JIeopy 3onmany (Leor Zolman).

Kak 00b14HO, BCe OCTaBILIMECS B KHUTE OIIMOKH U HEJOCMOTPBI — Ha Halllel COBECTH, a HE Ha UX.

I'ep6 Catrep (Herb Sutter)
Anpnpeit Anekcangpecky (Andrei Alexandrescu)

Cuoti, centsaops 2004
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Bonpocbkl opraHmsauvm v cTpatermm

Ecnu 661 cmpoumenu cmpounu 30anus. max xce, Kak npo2pammucbl
AUULYM NPOZPAMMBL, — MO Nepeblil dice 3a1eme8uiuil Osimen paspyuu
Obl 6CI0 YUBUNUZAYUIO.

— Jlxepanpn Baiin6epr (Gerald Weinberg)

Crnenyst Benmukoit Tpaauiuu C u C++, MBI HAaUMHAEM OTCYET C HyJsl. [ MaBHBIN cOBET — moj HO-
MepoM () — TOBOPHT O TOM, YTO OCHOBHOHM COBETYHK IO MTOBOJY CTAHIAPTOB KOJAMPOBAHHS — HAIIIH
‘{yBCTBa u OH_[yH_ICHI/Iﬂ.

OcranbHas 9acTh ITOW TJABBI COCTOUT M3 HEOOIBIIOrO KOJIMYECTBA THIATEIFHO OTOOPAHHBIX
BOHpOCOB, KOTOprC HC UMCHOT HpﬂMOFO OTHOLICHUS K KO}ly " MOCBJAIICHBI BA)KHBIM I/IHCprMCHTaM
M METOJaM HaIlMCaHus HaJIeKHOTO KoJa.

B sToM pasnene kHurM Hanboliee Ba)KHOW MBI CUMTAEM HYJEBYIO pekoMmeHaanuio — “He meno-
YUTECh, WA YUTO HE ClIelyeT CTaHAapTH3UPOBATH .



0. He menouuTtecsh, unn Yto He cnepyer
CTaHpapTU3NPOBaTb

Pesiome

CxaxeM KpaTKO: HE MEJIOYUTECH.

O6cyxaeHue

Bomnpocsl nepcoHanbHOTO BKyca, KOTOPBIC HE BIUSIOT Ha KOPPEKTHOCTh U YUTAEMOCTh KOJa, He
OTHOCATCS K CTaHJapTy KoaupoBaHHA. J[1000# mpodeccnoHanbHbI MPOrpaMMUCT CMOXKET JIETKO
IIPOYECTh U 3amucaTh KoJ, GopMaTupoBaHHE KOTOPOr0 HEMHOTO OTJIMYAETCSl OT TOr0, KOTOPBIM OH
0OBIYHO TIOJIB3YETCS.

HVcnons3yiiTe 0AHO U TO e (popMaTUPOBaHME B MPEAeiax OJHOTO MCXOMHOro (aiina mim gaxe
LEJIOr0 TPOEKTa, MOCKOIBKY MEepPeXoa OT OJHOTO CTWIIS (POPMATHPOBAHHS K JAPYroMy B Hpenenax
OJIHOTO (pparMeHTa UCXOAHOTO TEKCTa JOCTaTOYHO CHIBLHO pasapaxaeT. Ho He mbITaiiTech obecre-
YHUTH OJTHO H TO K& (HOPMaTHPOBAaHUE B Pa3HbIX IPOEKTaX HJIM B LEJIOM IT0 BCell KOMITaHHH.

BoT HEeCKOJIBKO BOIIPOCOB, B KOTOPBIX HE BaKHO TOUHOE CJICJOBAHHE MPABIITY, a TPEOyeTCsl BCero
JIMIIB TIOCTIEA0BATENbHOE IPUMEHEHHUE CTHIIS, FICTIONB3yeMOro B (haiiie, ¢ KOTOPBIM BBl padoTaeTe.

e He cnedyem onpedensimv KOHKpemHbII pasmep OMCMYnd, HO ciledyem uchoib308ams Om-
cmynvl 0Jis NOOYEPKUSAHUSL CIPYKMYPblL poepammbl. It OTCTyIa UCHONIB3YIATE TO KOJIHYe-
CTBO CHMBOJIOB, KOTOPOE BaM HPABHTCS, HO 3TO KOJMYECTBO JOJDKHO OBITH OJMHAKOBO, KaK
MHHHMYM, B TIpefenax (aiina.

e He onpedensiime KOHKpEmMHYIO ONUHY CMPOKU, HO OHA OO0JHCHA OCMABNAMb MeKCm Y0000-
yumaemvim. VICIONB3yiTe Ty [UIMHY CTPOKH, KOTOpAst BaM I10 AyIe, HO HE 3JI0yOTpeOsiiTe
ero. VccrenoBaHus MOKas3aju, 4TO Jerde BCEro BOCIPUHUMACTCS TEKCT, B CTPOKE KOTOPOTO
HAXOJUTCS JI0 ICCSATHU CIIOB.

o Cnedyem ucnonb306ams HEnPOMUBOPEYUBble COLNAUIEHUS 00 UMEHOBAHUU, HE CTUUKOM METOYHO
peanamenmupys e2o. VIMeetcst TOIBKO [1Ba MMIIEPATUBHBIX TPeOOBAHMSI 10 TIOBOLY UMCHOBAHHSL:
HUKOTZIa HE VICMOJNB3YHTe MMEHA, HAYMHAIOIIMECS C TIOMYCPKUBAHUS WIM COZIEpIKaIllie IBOHHOES
MIO/TYEPKUBAHIE, M BCErNa HCIONB3YHTEe I MAakKpOCOB TONBKO IPOIHCHBIE OYKBBI (ONLY_
UPPERCASE_NAMES), IpH 5TOM HMKOTZa HE MPUMEHSSI B Ka4yeCTBE UMEH MaKpOCOB OOBIYHbBIE
CJIOBA MJIH COKpAIICHHUsI (BKIIFOUAst PACIIPOCTPAaHCHHBIE [TApaMeTPhl MIa0JIOHOB, Takue Kak T wim U;
sarmch #define T anything mMoxer npuBecTH K KPYIHBIM HEHPUATHOCTSIM). B ocTanbHbIX
CITy4asix MCMOJB3YHTEe HEMPOTHBOPEUMBbIC 3HAYNMbBIC UMCHA U CIIEAYHTE COIIIAIICHUSIM, PUHS-
TBHIM U1 JaHHOTO (aiina wim Momymst. (Eciu BBl He MoXKeTe camu pa3paboTaTh corIalieHue 0o
HMMCHOBAHUH, MOTPOOYITE BOCIIOIB30BATHCS CIICAYFOIIMM: MMEHA KIIACCOB, (DYHKIIUN H [IEPEUIC-
JIeHni IOJDKHBI BRINIsEeTh Kak LikeThis, umena nepemennsix — 1ikeThis, nmena 3akpbi-
TBIX WICHOB-TaHHBIX — 11keThis_, n umMena makpocoB — LIKE_THIS.)

e He npeonucwigaiime cmuib KOMMeHmMapues (KpoMe mex ciyuaes, Ko2od CheyuaibHblil UHC-
DPYMEHmapuil UCKONb3Yem Ux Ok OOKYMEHMUPOSAHUSL), HO NUULUIME MOIbKO HYJCHBLE U NOE3-
Hble KoMMeHmapuu. BMECTO KOMMEHTapUEB MHULIUTE, TIC 3TO BO3MOXKHO, KO/ (CM., HAIPHMED,
pykoBozcTBo 16). He nummTe KOMMEHTapHH, KOTOPBIE IPOCTO MOBTOPSIOT Ko KoMMeHTapin
JIOJDKHBI Pa3bsICHATh UCIIOIB30BAHHBIN [TOIXO/ U 000CHOBBIBATH €O.

W nakonen, He MBITAWTECh 3aCTABIISATh UCIOJIB30BATH YCTapeBIIME MpaBuia (CM. mpumepsl 2 u 3),
JlaykKe eCIIM OHM MMEIOTCS B CTApBIX CTaHAapTaX KOAUPOBAHHA.
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Mpnmepsl

IIpumep 1. Pazmewenue ueypuvix ckob6ox. Her HUKaKol pa3HHIBI B IJIaHE YI000YUTAEMOCTH
CIIEYIONINX (pparMeHTOB:
\//71'd using_k_and_r_style() {

void putting_each_brace_on_its_own_Tline()

[/ ...

void or_putting_each_brace_on_its_own_line_indented()

// ...
}

Bce npodeccronalbable IPOrpaMMUCTBL MOT'YT JIETKO YMTATh ¥ nUcamy B KaXIOM U3 3THX CTH-
neit 6e3 kakux-m6o cioxkHocteil. Ho ciaenyer ObITh mocnenoBaTensHbIM. He pasmeraiite ckoOku
KaK IPUIETCS WIK TaK, YTO UX pa3MelieHue OyIeT CKPbIBATh BIOKEHHOCTh 00IacTel BUIUMOCTH, U
IBITAHTECH CIIEA0BATH CTHIIIO, IPUHATOMY B TOM WM MHOM (aiine. B naHHOI kHure pasmerieHue
CKOOOK IPU3BAHO 00ECHEUNTh MAKCUMAJIBHYIO yJOOOUUTAEMOCTh, IIPU 3TOM OCTABasCh B PAMKaX,
OTIPEAEIEHHBIX PEAAKTOPCKUMHU OIPaHUYCHUSIMU.

Ilpumep 2. Ipobenvi unu mabynayus. B HEKOTOPBIX KOMaHIAX HCHOIb30BaHHUE TaOYIAINN 3a-
npemnieHo (Hanpumep, [BoostLRG]) Ha ToM 0CHOBaHUM, YTO pa3Mep TaOyJSILUH BapbUPYETCs OT pe-
JAKTOpa K PefakTopy, a 3TO IPUBOAUT K TOMY, YTO OTCTYIIbl OKA3bIBAIOTCS CIIMIIKOM Mallbl WU
CJIUILIKOM BENHMKU. B mpyrux xomanmax TaOymsuuu paspenieHbl. BakHO TONBKO OBITH MOCIENOBa-
TenbHBIM. Ecin BEI 1O3BOJIsIeTe MCTIONB30BaTh TaOYISAIMIO, yOMUTECh, YTO TaKOe PelleHHe He Oy-
JeT MeulaTh SICHOCTU KOJa U ero yaoOOYMTaeMOCTH, €CIM WICHBl KOMaHIb!I OyoyT COIPOBOXKIATH
KOJ JpyT Apyra (cM. pyKoBOACTBO 6). Eciu mcnomb3oBaHue TaOyISAMIN HE Pa3pelIcHO, ITO3BOJIBTE
penakTopy npeoOpa3oBbIBaTh IPOOEbl B TaOy LUK MPU YTCHUM MCXOAHOTrO (haiina, 4To0bl mpo-
TPaMMHCTBI MOTTIH paboTaTh ¢ HUIMH B pefakrope. OnHako yOenuTech, 4To K COXpaHSHUH (aiina
TaOynsauus OyieT BHOBb peoOpa3oBaHa B MPOOEIIbI.

Ilpumep 3. Beneepckas 3anuce. 3alnch, IPH KOTOPOIT HHPOPMAINS O TUITE BKIIOYACTCS B UM
NEPEeMEHHON, IPUHOCUT NOJIb3Y B A3bIKE IIPOrPAMMUPOBAHUS, HEOE30IIACHOM C TOUKH 3PCHUSI TUIIOB
(ocobenHo B C); BO3MOKHA, XOTS U HE IPUHOCUT HUKAKOW IOJIB3bI (TOJIBKO HEJAOCTATKU) B O0BEKT-
HO-OPUEHTHPOBAHHBIX S3bIKAX; U HEBO3MOXHA B 00OOLIEHHOM NPOrpaMMHpoBaHUM. Takum oOpa-
30M, CTaHAApT KoxupoBaHus C++ He TOMKeH TpeOoBaTh NCIIONB30BaHNS BEHTEPCKOH 3ammcH, Oomee
TOTr0, MOXET MOTPeOOBATh €€ 3alpeTa.

Ilpumep 4. Ooun 6x00, 0oun 6vixo0 (Single entry, single exit — “SESE”). Ucropudecku HEKO-
TOpBIE CTAHAAPTHI KOAUPOBAHUA TPEOYIOT, UTOOBI Kaxas (YHKIUS UMeIa B TOUHOCTU OAUH BBIXOJ,
4TO IOAPa3yMeBaeT OJHY MHCTpyKuuto return. Takoe TpeOGoBaHMe SIBISETCA YCTAapEBLIMM B SI3bl-
Kax, MOJAEPKUBAIOLINX UCKIIIOUCHUS U AECTPYKTOPHI, TaK YTO (PYyHKIIMU OOBIYHO UMEIOT HECKOIBKO
HESIBHBIX BBIXOI0B. BMECTO 3TOro CTOMT ClleoBaTh CTaHAAPTY HANoao0He peKOMEHAAlUH 5, KOTO-
past TpeOyeT OT QYHKIMH IPOCTOTHI M KPAaTKOCTH, YTO AENAeT UX Oojiee MPOCTHIMHU A TOHUMAaHUS
1 0oJsiee yCTONYNBBIME K OIIAOKaM.

Ccblkun

[BoostLRG] ¢ [Brooks95] §12 « [Constantine95] §29 « [Keffer95] p. 1 » [Kernighan99] §1.1, §1.3,
§1.6-7 » [Lakos96] §1.4.1, §2.7 » [McConnell93] §9, §19 ¢ [Stroustrup94] §4.2-3 » [Stroustrup00]
§4.9.3, §6.4, §7.8, §C.1 * [Sutter00] §6, §20 * [SuttHysl01]
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1. KomnunupyinTte 6e3 3amedyaHnm
npv MakCMMaJsibHOM YPOBHe

npeaynpexapeHumn

Pesiome

Cnez[yeT CEPHE3HO OTHOCUTHCA K MNPEAYHNPEIKACHUAM KOMIIWIIATOPAa W HUCIOJIB30BAaThb MAaKCHU-
MaJIbHBIN YPOBEHb BBIBOJA npenynpenczleHHﬁ BalllUM KOMIIHJIATOPOM. KOM]’[I/IJ'IHI_II/IH JOJI’KHA BbI-
MMOJTHATHCSA 0€3 KaKuxX-JIn0o npe,uynpe)K[[eHHix’I. BBl 10/DKHBI TOHUMATH BCE BbIJaBa€MbIC TIPEAYIIPEC-
KIACHUS U YCTPAHATDh UX IIYTEM U3MCHCHUA KOJ1a, a HE CHUIKCHUS YPOBHSA BbIBOJAA HpC}Iyl’lpG)K}IGHPIﬁ.

O6cyxneHune

Bam xomnunstTop — Bam apyr. Ecin oH BbLaan mpexynpexieHue Ui ONpeliesIeHHON KOHCT-
PYKIIMH, 324aCTyI0 3TO TOBOPHUT O NOTEHIIMAIBLHOM IpodieMe B BaleM KoJe.

VYcnenHas c6opka nMporpamMMbl JI0JDKHA TPOUCXOJUTh Morda (6e3 npeaynpexaenuit). Eciu ato
HE Tak, BBl OBICTPO IpuoOpeTaeTe MPHUBLIUKY HE 0OOpaIaTh BHUMAHMS Ha BBIBOJA KOMIIHJISATOpA
1 MOXKETE MPOIYCTUTh CEPbE3HYI0 MPo0IeMy (CM. peKOMEHIALHIO 2).

Urto0bl u30exarh NpeaynpexIeHUH, Halo MOHUMAaTh, YTO OHM O3HAUaloT, ¥ mepedpasupoBaTh
Balll KOJ TakK, YTOOBI YCTPaHUTH MPEAYNPEKICHUS U CAENaTh MpelHa3HaYyeHne Koja 6ojee MOHAT-
HBIM KaK JUIsl KOMIWIATOPA, TaK U JUIs 4eJI0BeKa.

JlemaliTe 3TO BCerga — JNaXke eCM MpOorpaMMa BBEITISIIUT KOPPEeKTHO paboTtaromeil. Jlemaiite
3TO, JaXKe €Clu yOeAWINCh B MATKOCTU HpenynpexkaeHus. Jlake Jerkue npenynpexIeHus MOTyT
CKpPBIBAaTh MOCIIEAYIOIINE MIPEAYIPEXICHNS, YKa3bIBAIOIINE HA PEabHYI0 OTTACHOCTb.

Mpnmepsl

IIpumep 1. 3azonosounsiii paiin cmoponHe2o npousgooumens. bBUOINOTEUHBIN 3ar0JOBOYHBIH
(aiin, KOTOPHI BBl HE MOXKETE W3MEHHTb, MOXET COIEPXKaTh KOHCTPYKLHUIO, KOTOpas MPHBOIUT
K (BepOATHO, MEJIKOMY) TMpeAynpexacHu0. B TakoM ciydae “3aBepHuTe” STOT (pailn B cBOW coOCT-
BEHHBII, KOTOPBIN Oy/IeT BKIIIOYATh MCXOIHBIM PH moMoIny qupektusbl #1nclude u usbuparens-
HO OTKJIIOYATh JJIsl HErO KOHKPETHBIE MPeAyNpexIecHus. B cBoeM nmpoekTe Bbl Oy[eTe UCII0NIb30BaTh
COOCTBEHHBII 3ar0JIOBOYHBIN (hailyl, a He ucxoAHbli. Hampumep (ydTute — yrpapieHHE BBIBOJIOM
MpeayNpekKICHUN BapbUPYETCS OT KOMIMISATOPA K KOMITUIISTOPY):

// ®aun: myproj/my_Tlambda.h - "obepTka" ana Tambda.hpp u3

// 6ubnuotekn Boost. Bcerpa BKIOYAUTE UMEHHO 3TOT awn u He

// wvcnonb3ynte lambda.hpp HenocpeacTBeHHo. Boost.Lambda

// NPUBOAUT K BbIBOLY KOMMWISTOPOM NpeaynpexaeHun, o

// 6e3BpefHOCTU KOTOPbIX HaM AONOAJIMHHO WM3BeCTHO. Koraa

// pa3paboTuMKu caenawT HOBYW BepcCui, KoTopas He byaeT

// Bbi3bIBATb MNpeAynpexaeHun, Mbl yaanuMm U3 3Toro thamna
COOTBETCTBYWIWNE AMPEKTMBbI #pragma, HO CaM 3aroJIOBOYHbIN

// ®ann ocTaHeTcsa.

#pragma warning(push) // OTKknw4YeHne npeaynpexieHuin TONbKO
/ ANS AAHHOrO 3aro/IoBOYHOro danna

#pragma warning(disable:4512)

#pragma warning(disable:4180)
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#include <boost/lambda/lambda.hpp>
#pragma warning(pop) // BoccTaHaB/IMBAaeM MCXOAHbIN YPOBEHb
// BbiBOAAQ NpeaynpexiaeHun

Ipumep 2. “Heucnonv3yemviti napamemp @ynkyuu’”. YOeaurech, 4TO Bbl B CAMOM JIeJie CO3Ha-
TEJBHO HE ucnojb3yere napamerp pynkuun (Hanpumep, 3To “3armymika” mis Oyaymiero paciiupe-
HUs WK Tpedyemas CTaHAapTOM 4YacTh CUTHATYpPbI, KOTOPYIO Balll KOJl HE HcIoib3yeT). Ecnu ator
rapaMeTp BaM JIEHCTBUTEIBHO HE HYXKEH, IIPOCTO YJAINUTE €ro UMSI:

// ... BHYTPU MONb30BaTeNbCKOr0 pacnpeaenutens noAcka3ka He
// vncnonb3yeTcs

T

// TNpeaynpexaeHue: "Heucnonb3lyembld napameTp 'TocalityHint
pointer allocate( size_type numObjects,
const void *TocalityHint = 0 ) {
return static_cast<pointer>(
y mallocShared( numObjects * sizeof(T) ) );

// HoBas Bepcusa: npeaynpexaeHue yCTpaHeHo
pointer allocate( size_type numObjects,
const void * /* TocalityHint */ = 0 ) {
return static_cast<pointer>(
! mallocShared( numObjects * sizeof(T) ) );

Ipumep 3. “Ilepemennasn onpedenena, Ho He ucnoavbzyemcs”. Y0eaNTeCh, YTO Bbl JEHCTBUTEILHO
HE HaMepeHbl 00paIlaThCs K JTAHHOW MEPEeMEHHON (K TaKMM MPEIYNpeKICHUSIM YacTO MPUBOMSAT JIO-
KaJbHble 00BEKTHI, CIACAYIOLINE HIHMOME “BBIICIICHHE pecypca eCTh MHUIMAIM3aMs’, CM. peKOMEH/1a-
o 13). Ecnu oOparenne k 00beKTy A€HCTBUTENBHO HE TpeOyeTcsl, Y4aCcTO MOKHO 3aCTaBUTh KOMITH-
JISITOP 3aMOJIYaTh, BKIIOYMB “‘BBIYMCIICHUE” CaMOW MEPEMEHHOM B KauecTBE BBIPAXKEHUS (TaKOe BBIUUC-
JICHUE HE BIIMSET Ha CKOPOCTh PabOThI IPOTPAMMBI):

// NpeaynpexaeHue: "nepemeHHas 'lock' onpeaeneHa, Ho He

// wncnonb3yeTtca"

void Fun() {
Lock Tock;

// HoBasA BepcuaA: npepynpexieHve He JONKHO BbiIBOAUTbLCH
void Fun()

Lock Tock;

Tock;

IIpumep 4. “Ilepemennas modcem uUCnonb306aMbCA, He OyOyuU uHuyuanuzupoganrou” . VIHu-
LUATM3UPYHTE IepeMEeHHY0 (CM. pekoMeHaanuio 19).

IIpumep 5. “Omcymcmeyem return”. VIHOrIa KOMIWIATOPHI TPeOYIOT HAIUMYUS HHCTPYKIMU
return HeCMOTpsI Ha TO, YTO MOTOK YIPABICHUS HE MOXET JOCTHYb KOHIA (GYHKIMH (HApUMep, MpH
HaiM4uM GECKOHEYHOTrO IMK/Ia, MHCTPYKIMK throw, mpyrux uncTpykimii return). Takoe mpemy-
NPEeXKICHNE HE CTOMT UTHOPHPOBATH, MOCKOJBKY BBl MOXKETE MOIbKO OyMamb, YTO yINpaBICHUE HE
JocTuraet kKoHna ¢pyukuuu. Hanpumep, korcrpykuus switch, y koropoii ner BoiGopa default, mpu
BHECEHHH M3MEHEHHH B MPOrPaMMy MOXKET TPUBECTH K HEMPHUITHOCTSIM, TaK YTO CJEAYeT UMETh BbI-
6op default, koropsiii pocto BemonHsAeT assert(false) (cum. Taxke pexomenaanuu 68 u 90):

// TpeaynpexaeHue: oTcyTcTBykwun "return”

int Fun( Color c )

switch( ¢ ) {

case Red: return 2;
case Green: return 0;
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case Blue:
case Black: return 1;

}

// HoBasa BepcuaA: npepynpexieHue ycTpaHeHo
int Fun( Color c {
switch( ¢ ) {
case Red: return 2;
case Green: return 0;
case Blue:
case Black: return 1;
// 3HauyeHue !"string" paBHo false:
default: assert(!"should never get here!");
return -1;

}

Ipumep 6. “Hecoomsemcmeue signed/unsigned”. OObIMHO HE BO3HUKAET HEOOXOIAUMOCTD
CPaBHHMBATh WJIM IPUCBAMBAThL YKCIIA C PA3HBIM THIIOM 3HAKOBOCTH. MI3MEHHUTE THUIBI CPABHUBAEMBIX
NEePEMEHHBIX TaK, YTOOBI OHH COOTBETCTBOBAIM JPYr Apyry. B KpaiiHem ciiydae, BOCIONB3yHTECH
SBHBIM NIpeoOpa3zoBanreM TUNOB. (KOMIUIATOP BCe PABHO BCTABISIET B KOJ PEOOPA30BAHKE TUIIOB
U IpeynpexaIaeT KIMEHHO 00 HTOM, TaK YTO JyYIIE CAENATh TO KE CAMOCTOSTENBHO. )

NcknodeHuda

WHorna kKoMnuiasTOp MOXKET BBAABATh YTOMUTENBHBIE, a IOPOM U MPOCTO JIOXKHBIE MPEILypeK-
JIeHWsI, HO y Bac HeT crocoba X ycTpaHeHHs (WM Takoil croco0 3akiroyaercs B HepeaJbHON N
HETPOU3BOAUTENIBHON Mepeiesike TEKCTa MPOrpaMMBl). B Takux peaxux cirydasx M0 pelIeHuIo Bcer
KOMaHJIbl Pa3pabOTUYUKOB MOXHO TOWTH Ha OTKIIOYEHHE KOHKPETHBIX MEJIKUX MPeayNpeKIeHHH,
KOTOpBbIC HA CAMOM JieJiec He HECYT HUKakoW 0co0oil MHpOpMAIMK U SBISAIOTCS HE Ooee, YyeM pe-
3yJABTAaTOM YPE3MEPHON OCTOPOKHOCTH KOMITHIISITOpa. Takue MpeaynpekIeHHss MOXKHO OTKIIFOYHTh,
HO TOJIBKO JaHHBIC KOHKPCTHBIC MPEAYIIPEIKIACHUA, a HC BCE, MAKCUMAJIBHO JIOKAJIN30BaB IIPpHU 3TOM
00J1aCTh OTKITIOUSHHUS] U CONMPOBOAUB €€ SCHBIM M MOAPOOHBIM KOMMEHTAapHeM, MoYeMy TaKkod mar
HEO00XOINM.

Ccbinkmn
[Meyers97] §48 o [Stroustrup94] §2.6.2
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2. Acnonb3ynte aBTOMaTn4eCKne CUCTEeMbl
cOOopKKM NporpamMmm

Pesiome

Haxumaiite Ha ofHY (€JMHCTBEHHYIO) KHOIIKY: MCIOJb3YIHTE NMOJHOCTbIO aBTOMaTU3UPOBAaHHbIE
(“B omHO melicTBHE”) CUCTEMBI, KOTOPEIE COOMPAIOT BECh MPOEKT O0€3 BMEMIATENhCTBA MOJIE30BATEIIS.

O6cyxaeHune

[Iponecc cOopku mporpamMmbl “B 0J1HO JieiicTBUE” oueHb BakeH. OH IOJDKEH JaBaTh HAJICKHBIH
W BOCTIPOM3BOAWMBINA PE3ybTaT TPAHCIIMU BAIIUX UCXOMHBIX (hallIOB B PACIPOCTPaHIEMBIH Ta-
keT. MImeercst GoraTelii BEIOOp TaKMX aBTOMATH3MPOBAHHBIX MHCTPYMEHTOB COOPKHM, TaK YTO HET
HHUKAKOTO OTPAaBJIaHUs TOMY, UTO BbI UX HE UCIOJb3yeTe. BriOepruTe 0I1H U3 HUX U MIPUMEHSIHTE ero
B CBOEi1 pabore.

MEI BeTpedallich ¢ OpraHU3allisAMHE, TIe Mogo0Hoe TpeGoBaHWEe HTHOPHPOBaNOCh. HekoTopkie
I0JIAraloT, YTO HACTOSIIMN Mpolecc COOPKHU JOJKEH COCTOSATh B TOM, YTOOBI IOIIEIKATh MBIIIBIO
TaM ¥ CsIM, 3aIyCTUTh Mapy yTWIMT sl peructpanuu cepBepoB COM/CORBA u Bpy4HYIO CKOITH-
POBaTh HECKOJBbKO (haitnoB. Bpsn mu y Bac ecTh JMIIHEee BpeMs ¥ SHEeprHs, 4ToObl pacTpaynuBaTh UX
Ha TO, YTO MallWHA cAenaeT ObICTpee W Jiydlle Bac. Bam Hy)XHa HaJe)Has aBTOMATH3UPOBaHHAS
cucreMa cOOpKU MPOrpaMMEbl “B OHO AeicTBue’”.

VYenemnast cOopka T0/DKHA MPOUCXOANTH MOT4a, 0e3 KakuxX Obl TO HU OBUIO MpemynpeskIeHHH
(cM. pexomenganuto 1). MpeansHblil npouecc cOOPKH JODKEH BBLIATH TOJIBKO OJHO JKYPHAJIBHOE
coobmienue: “COopka yCrenHo 3apepiicHa’.

Ectb 1Be Moaenu cOOpKU — MHKpEMEHTHas ¥ HojHast. [Ipyn MHKpeMeHTHOH cOOpKe KOMIMIMPYIOTCS
TOJIBKO Te (aiiibl, KOTOPBIE MPETEPIIeN H3MEHEHHS CO BPEMEHH TOCIeJHENH HHKPEMEHTHOM WX TTOTHON
cOopku. CrieacTBHE: BTOpask U3 ABYX IOCIEAOBATENbHBIX HHKPEMEHTHBIX COOPOK HE JIOJDKHA Iepe3alu-
chIBaTh HUKakue (aiisl. Ecri oHa 9T0 Jenaetr — 1o Bceld BUAMMOCTH, y Bac B POEKTE HMEETCs IIUKIHU-
yecKask 3aBUCHUMOCTD (CM. PEKOMEHJIAIMIO 22), 100 Ballla cUcTeMa COOPKU BBIIONHSACT HEHY)XKHbIE Olle-
parmu (HarpuMep, Co3aeT PUKTHBHBIE BPEMEHHBIE (haiiitbl, 4YTOObI 3aTE€M MPOCTO YAATUTH UX).

ITpoekT MOXeT UMETh HECKOJIBKO BUJIOB MONHON cOOpkH. PaccMOTpUTE BO3MOXKHOCTh IapaMeT-
pH3amuK mponecca COOPKH NMPH MOMOIIM TaKWX Ba)KHBIX MapaMeTPOB, KaK IIeNeBas apXHTEKTypa,
OTJIaf04YHas WIK KOMMepUecKas BEpCUH, BUJ MakeTa (IporpaMMa-UHCTA/UIITOp WM IPOCTO HAbop
¢aiino). OnHH YCTaHOBKH COOpPKHM MOTYT JIaBaTh TOJILKO HAuOoJee CYIICCTBCHHbIC HCIOIHUMBIC
u 6ubnnoTeuHsle (ainpl, qpyrue — 100aBIATh K HUM BCIIOMOraTesbHble (ailiibl, a OKOHYATEIbHAS
cO0opKa — C03/1aBaTh MPOrPaMMY-HHCTAILUIATOP, KOTOPas BKIOYAeT B ceOs Bce Ballu (aiibl, Qaiisl
CTOPOHHMX IPOU3BOJUTENICH U KOJl MHCTAJLIALIH.

Co BpeMeHeM pa3Mep MpoeKTa OOBIYHO BO3PACTAET, PACTET U CTOMMOCTH OTKa3a OT aBTOMAaTH-
3UpOBaHHOM cucteMbl cOopku. Eciy Bbl He MCIONIB3YETE €€ C CaMOr0 Haualla, Bbl TEpsieTe BpeMs U
pecypcrl. Bee paBHO co BpeMeHeM MOTPpEeOHOCTh B TAKOH CHCTEME CTaHeT HEeNMpPEeOJOIMMOM, HO MpH
3TOM BBl OK&XXETECh [10J] FOpa3o OOJIBIINM AaBJICHUEM, UEM B HaUaJle IIPOEKTA.

B GomnbmInx mpoekTax BO3MOXHA JaKe CIEHHaIbHAs JOJKHOCTh “‘XO3fUHA COOPKH™, KOTOPBIi
OTBEUaeT 3a paboTy ITOH CUCTEMBL.

Ccbinkn
[Brooks95] §13, §19 ¢ [Dewhurst03] §1 ¢ [GnuMake] * [Stroustrup00] §9.1
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3. Ucnonb3ynte cuctemMy KOHTPOJIS Bepcun

Pesiome

Kak riacut kuraiickas IOCIOBULA, IUIOXHME YEPHUIIA JIydIlle XOPOLIEeH MaMsITH: HCIOIb3yHTe CHC-
TeMBI yrpaBieHus Bepcusamu. He ocrasmsiite daiinel 6e3 mpucMoTpa Ha goaruit cpok. IIposepsiite nx
BCSIKUI pa3 Mociie TOro, Kak OOHOBJIEHHBIE MOJY/IN HPOXOJAT TECThI HA PabOTOCIIOCOOHOCTh. Y0enu-
TeCh, YTO BHECEHHBIC OOHOBIICHUS HE MPEMATCTBYIOT KOPPEKTHOH COOpKE IMPOrpaMMBl.

O6cyxneHune

ITpakTHdecky Bce HETPHBUAIbHBIE MIPOEKTH TPEOYIOT KOMaHIHOH paboThl u/unu 6onee Heaenu
pabodero BpeMeHH. B Takux mpoekrax Bbl OyAeTe HPOCTO GbiH)JicOeHbl CPABHUBATH Pa3iIMUYHBIC
BEpPCHH OJHOTO M TOTO ke (haiifia JUIst BBIACHEHHS TOTO, KOraa (W/MIH KeM) ObIIM BHECCHBI T¢ WITH
UHbIe U3MEHEHHUs. Bbl Oynere 6vinyoicoenbi KOHTPOIUPOBATh U PYKOBOANUTH BHECEHHEM H3MEHEHUIT
B HCXOAHBIE (haifibl IpoeKTa.

Korzna Hax mpoekToM paboTaroT HECKOJIBKO pa3paOOTUMKOB, OHH BHOCST W3MEHEHUS B MIPOEKT
HapajuieNlbHO, BO3MOXKHO, OJJHOBPEMEHHO B pa3HBIE YaCTH OJHOTO M TOTo ke (aifma. Bam HyxeH
MHCTPYMEHT, KOTOpBIH OBl aBTOMAaTH3HPOBal PaboTy ¢ pasHBIMHU BepcusMU (hailioB u, B ompese-
JIEHHBIX CIy4asiX, TO3BOJIST OOBEUHATH OJHOBPEMEHHO BHECEHHBIC M3MeHeHns. CrucreMa yrpasJie-
HUs BepcusaMu (version control system, VCS) aBToMaTH3upyeT Bce HEOOXOIUMbIE NEHCTBUS, MPU-
4eM BBINOIHsAA HX Ooiee OBICTPO M KOPPEKTHO, YeM BEI ObI MOTIIH CIIETaTh 3TO BPYYHY0. 1 Bpsx 1
y Bac eCTb JIMIIHEE BPeMs Ha UTPhl B AIMUHUCTPATOPAa — Y BAaC XBaTaeT U CBOEH paboTHI IO paspa-
00TKe IMPOrPaMMHOTO 00ECTICUCHHIS.

Jlaxke eAMHCTBEHHBIH NPOrPaMMUCT HEPEAKO BBIHYXKJCH BBICHATBH, KaK U KOIJa B MPOrpaMMy
TPOHMKIIA Ta WK WHas ommoka. VCS, aBTOMaTHYECKH OTCIIEKHUBAst HCTOPHIO H3MEHEHMH KaX0TO
(aiina, mMo3BoisIeT BaM “TIEPEBECTU CTPEJIKA YacOB Ha3aJ M OTBETUTh HE TOJBKO Ha BOIMPOC, KaK
HUMEHHO BHITIIIAEN (i paHbIle, HO U KOTJa 3TO OBLIO.

He noprure c6opky. Koa, coxpanennsiii VCS, Bceraa A0/DKeH YCIEHIHO COOMPAThCSL.

OrpomHOe pa3HOOOpas3re HHCTPYMEHTApHs JaHHOTO THITA HE MO3BOJLICT OIpPAaBNaTh Bac, €CIM BBI HE
HUCIONB3YeTe OJHY U3 3THX cucteM. Hanbonee nemmeBoil u nomymspHoii siesercs CVS (CM. CCBUIKH). DTO
HOKUI MHCTPYMEHT ¢ BO3MOKHOCTBIO oOpartieHust o TCP/IP, Bo3MOXHOCTBIO 0OecTiedeHus! TTOBBIIIICH-
HBIX Mep 6e30MacHOCTH (C MCIOIB30BAHHEM MPOTOKONIA SSh), BO3MOXKHOCTBIO MUHHCTPUPOBAHHSI C
IpHUMEHEHIeM CIIeHapHeB M Jaxe rpadudecknM maTepdeiicom. MHorne apyrue mpomykrsl VCS pac-
cMatpuBatoT CVS B KayecTBe CTaHIapTa MO0 CTPOST HOBYIO (DYHKLIMOHAIBHOCTD Ha €€ OCHOBE.

NckniodeHunda

ITpoexr, Hax KOTOPEIM pabOTaeT OJHWH IPOTPAMMHUCT, IpH4eM He Ooiee Henenu, BEPOATHO, B
COCTOSIHUM BBDKUTBH U Oe3 mpumenenust VCS.

Ccbinkn
[BetterSCM] ¢ [Brooks95] §11, §13 « [CVS]

20 Bonpockl opraHusaLmm 1 cTpaTtermm



4. OpHa rosioBa XxopoLwio, a aoBe — ny4iue

Pesiome

Peryn;lpHo HpOCManHBaﬁTe KOJ BCel KOMaHHOﬁ. UewM OoJIbIlie TJ1a3 — TEM BBIIIE Ka4eCTBO KO-
Ja. TTokaxkure Bar KOZ APYTUM U MO3HAKOMBTECH C UX KOAOM — 3TO IPHUHECET I10JIb3Y BCEM.

O6cyxneHune
PerynﬂpHoe PECUEH3UPOBAHUE KOJa APYTUMHA YJICHAMHW KOMAaH/JAbl IPUHOCUT CBOU IIOABI.

e [loBbllIeHNE KaueCTBA KOJIA MPH JOOPOKEIATEIBHOM KPUTHUKE APYTUMHU.

e Bruinenne omm0oK, HEMEPEHOCUMOro KoJia (€CIIM 3TO BaKHO) M MOTEHLMAIBHBIX POOIeM,
CBSI3aHHBIX C MacIITA0OMPOBAHHEM TPOCKTA.

¢ ViydmeHHe KadyecTBa AW3aifHA W pealli3alii MyTeM 0OMeHa HIesSMH.
e BricTpoe 00y4yeHHe HOBBIX YJIEHOB KOMAH/IbI.
¢ PaspaboTka 00X IPHHINIIOB B KOMaHE.

1 .
e JloBbllIeHHE YPOBHS MEPUTOKPATHH , TOBEpHs, MPOPECCHOHANBHOI TOPAOCTH U COTPYIHHU-
4eCTBA B KOMAHJE.

Bo MHOTHX (hupMax elie He CTOJb MOMYISIPHBI, KaK XOTeJI0Ch ObI, BO3HATPAXICHHUS 32 Ka4eCTBO
KOJ/Ia, a TaK)Ke Kakue-TM00 BIIOKEHHS BPEMEHHU WIIM CPEJCTB B €ro moBbilieHHe. Hamexn Ha kapu-
HaJIbHOE M3MEHEHHE CHUTYallud Majlo, HO BCE )K€ M3MEHEHHUs B 3TOH 00JacTH, IMycTh MEIJICHHO, HO
MIPOUCXOJIAT; B YACTHOCTH, 3TO CBSA3aHO C BOMPOCAMH HAJIC)KHOCTH U OE30MACHOCTH MPOrPAMMHOTO
obecnieyenus. KoyulekTHBHOE pEleH3MPOBaHUE KOJa IOMOIaeT B PELICHWH THX BOIPOCOB, B JI0-
IIOJTHEHHE K TOMY, 4TO 3TO OTJIMYHBIM U K TOMY e OeCIIaTHbIH MeTOA 00y4eHHs COTPYTHUKOB.

Jaxe ecnu Bam paboToaresb He HAaMEpeH 3a00TUTHCS O PELICH3UPOBAHUM KOJa, IIOCTapaiTech
JIOHECTH MBICIIb O €r0 HEOOXOJMMOCTH JI0 MEHEIDKEPOB (MaJeHbKas MOJCKa3Ka: MOKKHUTE UM ITY
KHUTY), U B JIFOOOM Cllydae OpraHu3yiTe TaKoH 0OMEH OIBITOM. 3aTpaueHHOE Ha 3TO BPEMS OKYIIUT-
cs cropuned. Crenaiite perieH3MpoBaHHE Koja 00sA3aTEeNbHON YacThi0 LHUKIA Pa3pabOTKH Mpo-
rpaMMHOT0 00ecIeYeH s B BallIeil KOMaHIe.

Jlydme pe3ynbTaThl AaeT ONEpaTHBHOE PELEH3UPOBAaHHE KOZa, pa3pabaThliBa€MOro B HACTOS-
it MoMeHT. [IJist aToro He TpedyeTcss HUKakoro GpopMaiu3Ma — JOCTaTOYHO IPOCTOH 3JIEKTPOH-
HOHU mouThl. [Ipu Takol opraHu3anuu paboTHI Jerde OTCICKUBATh Ballld COOCTBEHHBIC JICHCTBUS U
n30erath AyOIupoOBaHHSL.

Korpma Bbl paboTaere ¢ Uy)KHM KOJIOM, 3a4acTyI0 yAO0OHO UMETh 110/ PYKOH CIIMCOK TOTO, Ha YTO
HMMEHHO cielyeT o0pamars BHUMaHie. Mbl CKpOMHO IpejlaraeM B Ka4eCcTBE BapHaHTa TaKOTo CITU-
CKa OrJIaBJIEHUE TaHHOW KHUTH.

MpI 3HaeM, YTO YMTaeM INPOIOBEb, HO MBI JOJDKHBI OBUTH CKa3aTh 3TO BCiyX. [la, Bame sro
MOJKET HEHaBHJIETh IMOKa3bIBaTh CBOM MCXOJHBIC TEKCTHI IJIsl BCEOOIIel KPUTHKH, HO MTOBEPHTE, Ma-
JICHPKOMY T'€HHaJbHOMY MPOrpPaMMHUCTY BHYTPH Bac IO IyIle PELEH3MPOBaHHE €ro KOoAa, MOTOMY
YTO B pe3yJIbTaTe OH CMOXKET IMHCATh elle 0oJiee TalaHTIMBBIC TPOTrPaMMBI.

Ccbinkn
[Constantine95] §10, §22, §33 » [McConnell93] §24  [MozillaCRFAQ]

1 .
Cucrema, Ipu KOTOPOH MOJOXKEHHE YeI0BeKa B OOLIECTBE ONPEEIACTCS €0 CIIOCOOHOCTIMU. — [Ipum. nepes.
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Ctunb NnpoekTupoBaHus

Ilypaku uenopupyiom crnosxcrocmu. Ilpaemamuku mepnam ux. Hexo-
mopule yxumpsaiomes ux uzoezamo. M monvko 2eHuy ycmpausaiom ux.

— Aunan [lepnuc (Alan Perlis)

A maxorce 3uan, Ho 3a6w11 agopusm Xoapa o mom, 4umo npegicoe-
BPEMEHHAS, ONMUMU3AYUS — KOPEHb 6CeX 30]1 8 NPOCPAMMUPOSAHUU.

— Honansa Kuyt (Donald Knuth),
The Errors of TeX [Knuth89]

OueHb CJI0KHO OTAENUTh CTUIb IPOEKTUPOBAHUS OT CTUIIS KOAUPOBAHUs. Mbl NONBITANIUCH 110-
MECTHTh B OYEPEAHOM pa3fesie T€ BOIPOCH], KOTOPbIE OOBIYHO MPOSIBISIIOTCS, KOTJa BB HAUMHAETe
[HcaTh pPealbHbIH KOA.

B sTOM paznene BHUMaHUE yIEISETCs IPUHIUIIAM M MIPAKTHYECKUM BOIIPOCaM, 00JIacTh MpHUMe-
HEHUsI KOTOPBIX OO0JblIE, YEM NPOCTO OTAEIbHBIN Kiace mwii GyHkuus. Knaccuueckue npumepsl —
OayaHc MEX/y IPOCTOTO U SICHOCTBIO (peKoMeHaalus 6), n30exaHue NpexkIeBPEMEHHOW ONTHMU-
3anuu (pekoMeHaanus 8) U meccumMusanuu (pekoMeHaanus 9). OTu peKoMeHAaluy IPUMEHUMBI HE
TOJIBKO Ha YPOBHE KOJAMPOBAHUS OTAENBHON (QYHKLIUH, HO U K OONBIIUM 00JIACTSIM — MPOEKTUPO-
BaHUIO KJIACCOB U MOJYJEH WM K PELIEHUSM C AaNeKO UAYLIIMMH MOCIEACTBUAMM 10 OBOAY apXHU-
TeKTypbl npuiiokeHui. (OHM NPUMEHHMBI TakXKe Ul BCEX IPOrpaMMHUCTOB. Ecnu BBl cuuTaere
HHa4ye — elle Pa3 IPoYTUTE IPUBEACHHYIO Bblllle HUTaTy KHyTa 1 nake 3ayunTe ee Ha IaMATh.)

MHorue U3 MpoYux PeKOMEHAALMI 3TOT0 U CIIEIYIOIIEro Pa3aenoB UMEIOT A0 ¢ YIpPaBICHUEM
3aBUCUMOCTSIMH — KpPAaeyroJIbHbIM KaMHEM IIPOEKTUPOBAHMS IIPOrPaMMHOI0 00ECIEYEeHHsl U 4acTo
HOBTOpsIOILElicad B 1aHHOHM KHure TeMoi. OcTaHOBUTECH U 33yMalTeCh HaJ NPOU3BOJILHON METO-
JIUKOM TIPOEKTUPOBAHUS MPOrPaMMHOTO O0ecTiedeHuss — 170001 xopouweii Mmetroaukond. Kakyio Obt
METOJMKY BBl HH BHIOpalY, TaK WJIM MHAYe Bbl CTOJKHETECHh C ociabneHueM 3aBucuMocteit. Hacre-
noBaHue? PaspabaTbiBaeMblil KOJ JOJDKEH JeIaTh MPOU3BOAHBII KIacC KaKk MO>KHO MEHEE 3aBHCH-
MBIM OT 0a30BOro kjacca. MHUHUMM3AIMS UCIOJIb30BAHUS TIOOANBHBIX IepeMeHHbIX? CHuXaeT
JAbHOJEHCTBYIOIINE 3aBUCUMOCTH, OCYLIECTBIISIEMBIE MOCPEACTBOM IIMPOKO BUAUMBIX Pa3HbIM
4acTsAM NPOrpaMMbl JaHHBIX. AOcTpakiua? YcTpaHsSeT 3aBUCHUMOCTH MEXAY KOIOM, KOTOPBIH
yIpaBIIAeT KOHIENIUAMHE, U KOIOM, KOTOPhIH nx peanusyer. CokpbiTie HHbOpMarmu? Jlemaer koj
KIIEHTa MEHEe 3aBHCUMBIM OT JieTalel peanu3anuu. 3a60ta 00 ynpaBIeHHH 3aBUCUMOCTSIMHU OTpa-
JKAeTCA B yCTPAaHEHMU COBMECTHOIO UCIIOJIb30BAaHUs COCTOAHMA (pexoMeHaauusd 10), npuMeHeHHU
COKpBITUS HHpOopManuu (pekoMenanus 11) u mpouem.

B aTOoM pazgeme camoif BaXHOW HaM KakeTcsi pekomeHparus 6: “ ['maBHOe — KOPPEKTHOCTB,
IIPOCTOTA U SICHOCTH .



5. OouH 00BbEeKT — ogHa 3apava

Pesiome

KoHnenTpupyiitech 0THOBpeMEHHO TOJIEKO Ha ofHOH npobneme. Kaxapiii 00BeKT (mepemMeHHast,
Kjace, QyHKIHS, MPOCTPAHCTBO UMEH, MOIYJIb, ONOIHOTEKA) IOJDKHBI peliaTh OJJHY TOYHO MOCTaB-
neHHyto 3agaqy. C pocToM 00BEKTOB, €CTECTBEHHO, YBEIIMYMBACTCS 00JACTh UX OTBETCTBEHHOCTH,
HO OHU HE JIOJDKHBI OTKJIOHSTECS OT CBOETO MpeIHA3HAYCHHUS.

O6cyxneHune

Xopormas uies, Oymaydn BBICKa3aHHOW BCIYX, TOJDKHA OBITH MOSICHEHA OJJHUM IPEIJIOKECHHEM.
AHaNOru4HO, KaXIast CYIHOCTb B IPOrpaMMe J0JDKHA UMETh OJTHO SICHOE MpeIHa3HAYCHHE.

OOBEKT C PasHOPOAHBIMHU IPEIHA3HAUYCHUSAMHU OOBIMHO HECOpPa3MEPHO TPYIHO HCIIOJIB30BaTh, IO-
CKOJIbKY OH TIPE/ICTABILIeT co00i HEeuTo OOoNbliee, YeM MPOCTO CyMMY pELIeHHH, CII0MKHOCTEl 1 OIMO0oK
COCTaBIBIIOIINX ero YacTei. Takoi 0ObeKT Oolblle 1o pazmepy (3adacTyro 6e3 0COObIX Ha TO MPUYUH) U
CIIO’KHEE B TIPUMEHEHHUH ¥ TIOBTOPHOM HICTIONB30BAHHH. 3a4acTyIO TaKie OOBEKThI HIMEIOT BeChbMa yOOT Ui
HHTEpQEFic I KaXKIOro U3 CBOUX OTACIBHBIX MPEAHA3HAYCHHI, TOCKOJIBKY YaCTHIHOE IEPEKPBITHE Pa3-
HBIX oOacTell (QYHKIMOHAIBHOCTH MPHBOIHUT K HEBO3MOKHOCTH YETKOH peaTn3alliy B KaXKIIOH U3 HUX.

OOBEKTHI C Pa3HOPOAHBIMH (DYHKIUSIMU OOBIYHO TPYIHBI AJISI MPOSKTHPOBAHUS M PEATH3ALHH.
“MHOKeCTBEHHAsI OTBETCTBEHHOCTH ™ 3a4acTyIO MPHBOJHUT K TOMY, UYTO KOJINYECTBO BO3MOXKHBIX Ba-
PHAHTOB MOBEICHHS U COCTOSIHUSI 0OBEKTOB Pa3pacTaeTcs B COOTBETCTBUU C 3aKOHAMU KOMOHMHATO-
puku. [IpennodrurenbHee UCMONB30BaTh KOPOTKHE (QYHKIMU C YETKO yKa3aHHBIM €JHHCTBEHHBIM
MpeJHa3HaueHHeM (CM. Takxke peKoMeHIauuio 39), MaleHbKHe KIacchl, IpeIHa3HAYeHHbIE AT pe-
LIEHHs] OAHON KOHKPETHOH 3aJaud, H KOMITAKTHBIE MOJIYJIH C YeTKO OYepUYEHHBIMU IPaHHUIaAMHU.

AOCTpaKkIMy BBICOKOTO YPOBHS NPEIIIOYTHTEIHHO CTPOUTH M3 MEHBIIUX HU3KOYPOBHEBBHIX a0-
cTpakuuii. M30eraiite oObeqMHEHNS] HECKOJIBKUX HU3KOYPOBHEBBIX aOCTPAaKLMi B OOJBIION HU3KO-
YPOBHEBBII KOHTJIOMEpaT. Peanmu3amus CIOKHOTO MOBENEHHs W3 HabOpa MPOCTHIX CYIECTBEHHO
Jierde perreHus 0OpaTHOM 3a1aun.

Mpumepsbl

Ipumep 1. realloc. B craumapre C ¢ynkuus realloc mons3yercs mypHOH CiaBoil IIIOXO
crpoekTupoBaHHON (pyHKIuK. OHa JeaeT OMHOBPEMEHHO CIMIIKOM MHOTO JIEIT: BBIIEISCT MaMsITh,
ecnu eii mepenano 3HaueHne NULL, 0ocBOOOXIaeT ee, ecii Iepe/iaH HyJIeBOW pa3Mmep, mepepacipe-
JIENISET €€ HA TOM KE MECTE, €CIIM ATO BO3MOMKHO, WM TIEPEMEILAET €€, ECITN TAKOE Mepepacipee-
JICHHE HEBO3MOXHO. DTO YK€ HE IPOCTO paciiupeHue (GpyHKIHOHAIBHOCTH. [laHHas (GyHKIHSA
00BIYHO PACCMATPUBAETCS BCEMH KaK MPUMEP HEIATBLHOBUIHOTO, OIIMOOYHOTO TIPOEKTUPOBAHUSL.

Ipumep 2. basic_string. B craunapre C++ std: :basic_string ciayxur Takum xe moib-
3YIOIMMCS yPHOH CITABOU MPUMEPOM MPOEKTHPOBAHUS MOHOJMTHOTO Kiacca. B 3TOT pasayThiil 10
HEMMOBEPHBIX Pa3sMEPOB KIIAcC J0OABIEHBI BCE (PYHKIMK, O KOTOPHIX TOIBKO MOXKHO ObLIO TOyMATh.
DTOT KIIACC MBITAETCS ObITh KOHTEHHEPOM, YTO HE COBCEM €My YIAeTCsl; B HEM TaK M OCTAeTCs Hepas-
PELIEHHBIM BOIPOC MEX/y MPUMEHEHHEM UTEPATOPOB M MHIEKCHpOBaHueM. KpoMme TOro, B HeM co-
BEPIIEHHO HEOOOCHOBAHHO JYOIHMPYETCS MHOMKECTBO CTAHAAPTHBIX AITOPUTMOB. B TO ke BpeMst 5TOT
KJIACC OCTABILIET OYEHb MAJIO BO3MOXHOCTEH Juist pactiupenust. (CM. npuMep K pekomenanuu 44).

Ccbinkn

[Henney02a] * [Henney02b] * [McConnell93] §10.5 * [Stroustrup00] §3.8, §4.9.4, §23.4.3.1
[Sutter00] §10, §12, §19, §23 » [Sutter02] §1 ¢ [Sutter04] §37-40
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6. TnaBHOEe — KOPPEKTHOCTb, MPOCTOTA
M ICHOCTb

Pesiome

KoppekTHocTh nydiie ObicTpoThl. [IpocToTa Jydie CIIOKHOCTH. SICHOCTB JIydIlle XHTPOYMHUSL.
BesomacHocTh nydie HeHage)KHOCTH (cM. pekoMeHaanuu 83 u 99).

O6cyxaeHune

CnoxHO MPCYBCIINYNUTHL 3HAYCHUC IPOCTOTHI IPOCKTUPOBAHUA U ICHOCTHU KOJa. .HIOJII/I, KOTOPBIC
6y,HyT COIIPOBOXKAATh Balll KOJ, CKAXXYT BaM TOJIbKO cracu6o 3a TO, 4TO BbI CACJIAIM Ball KO IIO-
HSATHBIM. KCTaTI/I, 3a4acTyro 9TO 6y}ICTC BbI CaMH — Korjga 6y21€Te BCIIOMHUHATB, O Y€EM 3TO BbI AyMa-
JIM IIOJIroJia Hasaa U Kak XKE pa60TaeT OTOT KOJ, KOTOpLIﬁ BbI TOI'Ja HaITMCAJIM. .. HpchymaﬁTecs
K CJICAYIOLINM CJIOBaM.

Ilpoepamma Oondcrha 6vims Hanucauna 015 YenoseKda, Komopulii Oyoem ee 4umamo, U MOAbKO
NONYMHO — ONIsl MAWUHbL, KOmopas 6yoem ee GbINOTHAMD.

— TI'aponba AGenscon (Harold Abelson)
u Jlxepansa Caccman (Gerald Jay Sussman)

ITuwiume npozpammul 8 nepgyio ouepedds 0N M00el, U MONbKO NOMOM OIS MAULUH.

— CruB Mak-Konnemn (Steve McConnell)

Camvble dewesuble, ObICmMpbIE U HAOEHCHBIE KOMNOHEHMbL 8bIYUCTUMENbHOT CUCTNEMbl — me, KO-
MOpbIX 6 Hell Hem.
— T'opnon bemn (Gordon Bell)

Omu omcymcmeyrouue KOMROHEeHMbL MAKJice Hauboee MOoyHbL (OHU HUK020a He ouubaromes),
Hauboee HaoedCHbL (HUK020a He IOMaiomces) u Hauboiee npocmol 6 pazpabomxe, OOKYyMeHmu-
POBAHUU, MECMUPOBAHUU U CONPOBONCOCHUU. Badicnocms npocmomel Ou3aiina HeB03MOICHO
nepeoyenume.

— Vion Benru (Jon Bentley)

MHor#e 13 peKOMEHIAIMIA 3TOH KHHTH €CTECTBEHHBIM 00pa30M IPUBOIAT K JIETKO M3MEHAEMOMY JH-
3aifHy U KOJY, a SICHOCTb SIBJIICTCsI HAMOOJIee JKeNTaHHBIM KaueCTBOM JUISl IIPOrPaMMBI, KOTOPYIO JIETKO CO-
TPOBOXKIATh. TO, YTO BEI HE B COCTOSIHAM TTOHSTD, BBl HE CMOJKETE YBEPEHHO M HAIEKHO IEPeeNaTh.

BeposiTHO, Haubosee pacpoCTpaHEHHBIM COIEPHUYECTBOM B JAHHOM 00JacTH SIBJISETCS CONEpHUYE-
CTBO MEXJIy SICHOCTBIO KOJIa M €70 ONTUMm3anyen (cM. pekomennarmu 7, 8 u 9). Korma — He ecrm — BbI
HaXOJMTECh Tepe]] COOJIa3HOM TPEXKICBPEMEHHON ONTUMU3ALIMN TSI TIOBBIIICHUS TIPOU3BOANTEIBHOCTH
U, TaKUM 00pa3oM, MECCHMU3ALMH TS TIOBBIIICHHS SICHOCTH, — BCIIOMHHUTE, YTO TOBOPHT PEKOMEHa-
1 8: ropasjo NpoLle CAeNaTh KOPPEKTHYIO IPOrpaMMy ObICTpOIL, 4eM ObICTPYI0 — KOPPEKTHOM.

U36eraiite “TeMHBIX 3aKyTKOB” si3bIKa. Mcmonb3yiiTe npocreiiiire u3 3QGekTHBHBIX METOI0B.

Mpnmepsl

IIpumep 1. Hzbezatime neymecmHol u/unu uyepecyyp XumpoyMHOU nepespy3Kku Onepamopos.
B onHoii GHOIMOTEKE MOIB30BATENHCKOTO rpadHIecKoro MHTepdeiica moabp3oBarencii 0e3 HyXIbl
3aCTaBISIOT MUCATh W+C ; U1l TOTO, YTOOBI J0OABUTH B OKHO W JIOUEPHUI YIIPABIISIOIINIA S7IEMEHT C
(cM. pexoMeHTanmIo 26).
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IIpumep 2. B xauecmee napamempos KOHCMPYKmMopa JAydule Ucnoab308ams UMEHOBAHHble, a He
6pemMeHHble nepemertble. ITO T03BOJIUT U30eKaTh BO3ZMOXKHBIX HEOJHO3HAYHOCTE OOBSABICHUH, a
TaKOKe 3a4acTylo MPOSICHAET Ha3HAUCHUE BAIlETO KOJa M TeM CaMbIM YIPOINAET €ro CONpOBOXKIE-
nue. Kpome toro, yacto 310 npocro 6e3omnacHee (cM. pexkomennanuu 13 u 31).

Ccblkun

[Abelson96] * [Bentley00] §4 ¢ [Cargill92] pp. 91-93  [Cline99] §3.05-06 * [Constantine95] §29 o
[Keffer95] p. 17 » [Lakos96] §9.1, §10.2.4 » [McConnell93] » [MeyersOl] §47 ¢ [Stroustrup00] §1.7,
§2.1, §6.2.3, §23.4.2, §23.4.3.2 » [Sutter00] §40-41, §46 * [Sutter04] §29
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7. KopupoBaHue c y4eToM MacLuTadbupyemMmocTm

Pesiome

Bcerna nomauTE 0 BO3MOXHOM pocTe JaHHbIX. [lomymaiiTe 00 acMMITOTHYECKON CIOKHOCTH Oe3
MPEXIEBPEMEHHON ONTUMH3AIMU. AJTOPUTMBI, KOTOPBIE Pa0OTAIOT C MOJIL30BATEILCKHUMH JaHHBIMHU,
JIOJDKHBI HIMETh NPEACKa3yeMoe H, JKeNaTelbHO, He XYy)Ke, YeM JIMHEHHO 3aBUCSIIee OT KOJINYecTBa 00-
pabarbiBacMbIX JaHHBIX BpeMsi paboThl. Korma cTaHOBUTCS BaKHOI M HEOOXOIMMOW ONTUMHU3ALIUS, B
0COOEHHOCTH U3-32 POCcTa 00BEMOB JIaHHBIX, B MIEPBYIO OYEpEb CleAyeT YiyqnaTh O-COKHOCTD ajl-
TOPUTMA, a HE 3aHUMATHCA MUKPOONITUMHU3ALMAMU THIIA SKOHOMHHU Ha OHOM CIIO’KECHUM.

O6cyxneHune

Orta peKoOMeHJalus WUIIOCTPUPYET BaKHYIO TOYKY DPaBHOBECHS MEXAYy PEKOMEHAAlMsIMHU 8
1 9 — He ONTHUMHU3NPYHTE MPEKIAEBPEMEHHO U HE MECCUMU3UPYHTE NPEKAEBPEMEHHO. DTO JenaeT
JAHHBIA MaTepuaj TPYIOHbIM B HAITUCAHUH, ITOCKOJIBKY OH MOKET ObITh HEBEpHO HMCTOJKOBAaH KakK
COBET O “IPeXkKIEeBPEMEHHOI ONTUMH3AINK . ITO HE TaK.

BoT npennoceuiky Ui JaHHOW pekoMeHganuu. [1aMaTh 1 TMCKOBasi EeMKOCTh PACTYT 3KCIIOHEH-
MajbHO; Hanpumep, ¢ 1988 mo 2004 rog eMKoOCTb TUCKOB pocna mpuMepHo Ha 112% B rox (mouru
B 1900 pa3 3a necsarunerre). OUEeBUAHBIM CIICACTBHEM 3TOTO (aKTa SBJIAETCS TO, Y4TO JHOOOW Ball
CErOHAIIHUI KO 3aBTpa MOXKET UMETh Je0 C OOJBIIUMU 00BEMaMH JaHHBIX — HAMHO20 OONBIIN-
mu! ITnoxoe (Xyxe JMHEHHOr0) aCHMITOTHYECKOE MOBEJICHHE AITOPUTMA PAHO WJIM TO3/IHO ITOCTABUT
Ha KOJICHH J1a’Ke CaMyl0 MOIIHYIO CUCTEMY, IPOCTO 3aBAJIUB €€ JOCTaTOYHBIM KOJINYECTBOM JJAHHBIX.

3amuTa IPOTHB TaKOro OyIyHIero o3HavyaeT, YTO MBI JOJDKHBI W30eKaTh BCTPaWBaHUS B HalIH
IporpaMMBbl TOTO, YTO CTaHET 3amajgHed mpu padote ¢ Gospmumu (aitnmamu, OGompmMu 6azamu
JaHHBIX, ¢ OOJBIIMM KOJMYECTBOM IHKCeNeH, OONBIINM KOJIMYECTBOM OKOH, TIPOLIECCOB, OUTOB, TIe-
pechlIaeMbIX 10 KaHayaM cBsi3d. OHUM U3 BaXKHBIX (JaKTOPOB ycIexa TaKOH 3alllUThl ABJISETCA TO,
qTO cTaHAapTHas onbnuoreka C++ oOecrieunBaeT rapaHTHPOBAHHYIO CIIOXKHOCTD OTIepaliuid ¥ ajro-
puT™MOB Haj KoHTeltHepamu STL.

371ech M Ha/10 UCKATh TOYKY paBHOBecus. OUeBHIHO, YTO HEBEPHO NPUOEraTh K MpeXkKaeBpEeMeH-
HOH ONTHUMM3AIMU IIyTeM HUCIOJIb30BAHUS MEHEE IMOHATHBIX aIrOPUTMOB B OXHUIAHUU OOJBIIMX
00BbEMOB JAHHBIX, KOTOPbIE MOTYT HUKOTZIa HE MaTepHAIN30BaThCs. He MeHee 04eBUIHO U TO, YTO
HEBEPHO NpuOeraTb U K MpexJeBPEMEHHON NEeCCUMU3ALUM, 3aKpbIBas Ia3a Ha CIO0XKHOCTb ajro-
pUTMOB (O-CIIOKHOCTB), @ UMEHHO — CTOMMOCTBH BBIYMCICHUH KaK (QYHKIHIO OT KOJHYECTBA dJie-
MEHTOB JIaHHBIX, C KOTOPBIMU pabOTaeT aJrOPUTM.

JlaHHBII COBET COCTOMT M3 IBYX YacTeil. Bo-mepBhIX, 1ake 10 TOTO, KaK CTaHET U3BECTHO, OyayT
11 00BEMBI IaHHBIX JTOCTaTOYHO BEJIMKH, YTOOBI JUIl KOHKPETHBIX BBIYUCIECHHH BO3HHKIA IpoOOie-
Ma, TI0 YMOJYaHHUIO CIeAyeT N30eraTh NCIIOIb30BaHUs aITOPUTMOB, KOTOPBIE Pa0OTAIOT C MOJIB30Ba-
TEeJILCKUMH JaHHBIMU (KOTOpBIE MOTYT PacTH), HO He CIIOCOOHBI K MAacCIITAOUPOBAHUIO, €CIIH TOJIBKO
UCIIOJIb30BaHNE MEHEEe MACIITabupyeMOoro ajJropuTMa He MPUBOAUT K CYIIECTBEHHOMY MOBBIIICHUIO
HOHATHOCTH M yI000YMTaeMOCTU Koja (cM. pekoMmeHnanuto 6). Ho Bce Mbl 4acTO CTaIKMBaeMCs
¢ croprpu3amMy. MBI HIIEM JecaTh (parMeHTOB Koja, AyMas, YTO OHH HUKOTJa He OyIyT WMeTh
Jena ¢ OoapmUMH HAGOpaMu JaHHBIX. M 3T0 JeHCTBUTEIBHO OKA3bIBAETCS TAK — B JIEBATH CIIydasix
u3 JecsaTd. B necsaToM ciydae MBI CTAIKMBaeMcs ¢ IpoOiIeMaMy TPOU3BOAUTEIBHOCTH. DTO HE pa3
CJIy4ajioch C HAMU, U MBI 3HAEM, YTO 3TO CIy4aJoch (WIM CIIyduTcs) U ¢ BaMu. KoHEYHO, MBI BHOCH-
JIM MCHPaBIICHUS M TIepeaBalll UX MOTPEOUTENsIM, HO Jydine Obu1o OBl M30€XkKaTh TaKHX 3aTpyHHE-
HUIA 1 BBITIOJIHEHHS JTMIIHEH paboThl. Tak 4To Mpy NpoYMX PaBHBIX YCIOBUAX (BKIIFOYAsl HOHSATHOCTD
1 y1000YNTaEMOCTh) BOCIIOJIB3YHTECH CIIETYIOMINMH COBETAMH.
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e Ucnonwv3yiime eubKue OuHaMuyecku pacnpeoeisemvle OaHHble 6MECO MACCUBO8 (DUKCUPO-
6anHo20 pazmepa. MaccuB “‘O0JbIIHNI, YeM HarOOJBIIA MacCHUB, KOTOPBIA MHE KOT1a-JIN00
notpeOyercss” MPUBOIUT K OLIMOKaM U HapyIIEHHIO 0€30MacHOCTH (CM. PEKOMEHIALHIo 77).
MaccuBbI MOKHO HCIIOJIB30BaTh TOJBKO TOT/A, KOTAa pa3Mephl JaHHBIX (MKCUPOBAHbBI U M3~
BECTHBI BO BpeMsI KOMIIIISALIUY.

o (Credyem mMOYHO 3HAMb CIONCHOCHbL UCHONb3YeMo20o anzopumma. He 3a0biBaiiTe 0 Takon
JIOBYIIKE, KaK JIMHEHHBII allrOpuTM, KOTOPBII BBI3bIBAET APYIYIO JIMHEHHYIO OIEpPaIUIo, YTO
B pe3yJIbTaTe JeJIaeT AJIFOPUTM KBaJpaTHUHBIM (CM., HAIIpUMep, pekoMeHaanu:o 81).

o [0 803MOJICHOCIU UCKOIb3YIIME NuHelnble Uty bonee Ovicmpule areopummbi. VineanbHel
ANTOPUTMBI ¢ KOHCTAHTHOM CIIOXKHOCTBIO, Takue kKak push_back wiu nouck B xsur-rabnune
(cM. pexomennanuu 76 u 80). Hemoxu anroputmsel co cnoxHoctbio O(log N), Takue Kak orie-
paumu ¢ koHTeiHepamu Set/map u Tower_bound wmu upper_bound c ureparopamu mpo-
M3BOJILHOTO JocTyna (cM. pekoMeHpaiuu 76, 85 u 86). JlomycTuma JMHEHHas CI0XKHOCTh
O(N), kak, Hanipumep, y vector: :insert wm for_each (cm. pexomennamuu 76, 81 u 84).

o [lumaiimecy uzbedcamv NPUMEHEHUsl aleoOpummos ¢ Oojee 4em JUHEUHOU CIOANCHOCBIO,
20e amo 8o3modicHo. Hammpumep, o yMOTYaHHIO CIEAYET 3aTPAaTUTh OIPEACICHHBIC YCHINS
Ha IOMCK 3aMEHbl MMEIOIIErocs ajaropurma co cioxHocteio O(N log N) unu O(Nz) (ecnu
TaKOBask BO3MOXHA), YTOOBI M30€XKaTh HEMPOMOPIIMOHAIBHOTO MaJACHHs TPOU3BOIUTEIBHO-
CTH TIpH CYIIECTBEHHOM YBEJIMYEHHH 00beMa MaHHBIX. Tak, MMEHHO B 3TOM 3aKJIIOYaeTcs
OCHOBHasl IIPUYMHA, 10 KOTOPOil B pexkoMeHanuu 81 coBeTyeTcsl NpelnoYuTaTh onepanuu
C uana3oHaMu (KOTopble OOBIYHO JIMHEHHBI) UX KOMHSM JUId paboThl C OTJAENbHBIMU 3Je-
MEHTaMH (KOTOpble OOBIYHO KBaJPaTUYHBI, TaK KaK OJHA JIMHEWHAas OIepanusi BbI3bIBACT
JPYTYI0 TUHEWHYIO OTlepaIuio; cM. mpumep 1 B pexomeHgarmu §1).

e Hukozoa He ucnonv3yiime 3KCHOHEHYUANbHBIU ANCOPUMM, ecli MOJbKO bl He “npunepmuol
K cmene” u ne umeeme 0py2020 8vixoda. Vure, He xajes CUil, albTEPHATUBY, IPEXKIE YeEM
NpUOETHYTh K SKCIIOHSHIHATEHOMY AJITOPUTMY, TIe Aake HeOONbIIOe YBEINUSHNE NaHHBIX
MPUBOAUT K CYIECTBEHHOMY HaJCHUIO IPOU3BOJUTEILHOCTH.

Bo-BTOpHIX, TIOCIIE TOTO KaK 3aMepbl MOKAXYT, YTO ONTHMHU3ALHNS JEHCTBUTEIRHO HY)KHA W BaXK-
Ha, B 0OCOOCHHOCTH IIPH POCTE JJAHHBIX, CKOHLICHTPUPYHTE YCUIINS Ha CHIKCHUN O-CIIOKHOCTH, a HE
Ha MAKPOONITUMH3ALIUAX HAMOI00HE SKOHOMUH OJHOTO CIIOXKCHHUS.

Wrak, npeanoyTUTENbHO UCIOIB30BaTh JIMHEHHbBIE (WM JYYIIUE) aJrOPUTMBI TaM, i€ TOJBKO
3TO BO3MOXHO. M30eraiite, T1e MOXKETe, alTOPUTMOB ¢ Oojiee 4eM JIMHEHHOW CI0XKHOCTBIO, U YK
TeM 00Jiee — IKCIOHEHIMAIBHBIX.

Ccbinkn

[Bentley00] §6, §8, Appendix 4 * [Cormen01] ¢ [Kernighan99] §7 ¢ [Knuth97a] ¢ [Knuth97b] *
[Knuth98] ¢ [McConnell93] §5.1-4, §10.6 * [Murray93] §9.11 * [Sedgewick98] * [Stroustrup00]
§17.1.2
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8. He onTuMuaunpymnTe npexpeBpeMeHHOo

Pesiome

Kak rimacur mocnoBuna, He MOATOHSNTE CKadymIyio Jomans. [IpexaeBpeMeHHas ONTHMA3AIHS
HETIPOIYKTHBHA M OBICTPO BXOAWT B MPUBBIUKY. [lepBoe MpaBuiIo ONTHMH3ALMN: HE ONTHMHU3HPYH-
Te. Bropoe mpaBmio ontuMu3anuy (TOIBKO A SKCIEPTOB): HE ONTUMU3UPYHTE HH B KOEM CIlydae.
Cemb pa3 0TMeEpb, OIUH pa3 ONTUMU3UPYH.

O6cyxneHune
B [Stroustrup00] §6 umeercs 3amevaTenbHas qUTaTAa:

IIpescoespemennas onmumuszayus — KOpeHs ecex 6eo.

— Honanba Kuyt (Donald Knuth) [uutupyer Xoapa (Hoare)]

C Opyeotl cmopoHbl, Mbl HEe MOICEM USHOPUPOBAMDb IPPEKMUBHOCTIb.

— Mon Bertu (Jon Bentley)

Xoap u KHyt coBepiieHHO mpaBbl (cM. pekoMeHanuio 6 u 3ty). Ho npaB u bentnu (pexomeH-
narus 9).

MBb! onpeneinsieM NPEKICBPEMEHHYIO ONTHUMHU3ALMIO KaK yCIOKHEHHME Ju3aiHa WM KoJa (4To
JIelIaeT ero MeHee yJoOOYUTaeMbIM) BO MM IOBBIILECHUS IIPOU3BOAUTEIBHOCTH, KOIJla YCUIUS HE
OINPABABIBAIOTCS JOKA3aHHOH HEOOXOIMMOCTBIO HOBBIILICHUS POU3BOJUTEILHOCTH (HAapUMep, pe-
ATbHBIMH M3MEPEHISMH U CPaBHEHHEM C IIOCTABIICHHOI! IIeNbI0). 3a4acTyio TaKHe YCHIHSA BooOIe
HE MIPUBOJAT K MOBBIIIEHHUIO IPOU3BOJUTENBHOCTH IPOrPaMMBI.

Bcerna nomuure:

TI'opasno, ropasao npouie caeaTh KOPPEKTHYIO POrpaMmMy ObICTPOI,
4eM OBICTPYI0 — KOPPEKTHOM.

ITosToMy 1O yMOJI4aHHIO HE KOHLEHTPUPYHTECh Ha TOM, YTOOBI clieNaTh KO OBICTPHIM, B IEp-
BYIO OUYEpENb €ro Hajao cielaTh MaKCHMAIbHO MOHATHBIM H YI00OYHUTAaeMBIM (pEKOMEHIAIHS 6).
SlcHbIit KO Mpole HamucaTh KOPPEKTHO, MPOIIE TOHATh, MIPOolIe NepeenaT — U Mpolle ONTUMU-
3UpOBaTh. YCIOKHEHHUS, BKIIOYas ONTHMHU3AINIO, BCET/Ia MOKHO BHECTH ITO3KE — M TOJIBKO MPH
HEOOXOIUMOCTH.

WIMeroTcst 1Be OCHOBHBIE TIPUYHMHBI, IOYEMY TIPEXIEBPEMEHHAs ONTHMHU3AIINS 3a4acTyl0 HE Jie-
JaeT mporpammy ObicTpee. Bo-nepBbIX, 0OIIEH3BECTHO, YTO MPOTPAMMHUCTBI OOBIYHO TIOXO MpPEea-
CTaBJIAIOT, KaKkoi Ko OymeT ObICTpee WIIM MEHBIIE MO pa3Mepy, M Tiae OyIeT caMoe y3Koe MECTO
B pa3pabaTbiBaeMOM KoJie. B uucno Takux IporpaMMUCTOB BXOAAT U aBTOPBI 3TOI KHUTHU, M BBL
IMoxymaiite caMu — COBpEMEHHbBIE KOMIIBIOTEPHI TPEICTABISAIOT COO0M MCKIIOUUTENBHO CI0KHBIE
BBIYHCITUTENILHBIC MOJIEINTH, 3a4acTYI0 C HECKOJbKUME PabOTAIOIINMHU MapalUIeNIbHO MPOIIECCOPaMH,
rIIyOOKOM WepapXxuell K3IIMPOBAHHs, TPeNCKa3aHWEM BETBJEHHs, KOHBeWepu3amuell W MHOTHM-
MHOTUM JIpyruM. KOMIMIATOpP, HAXOSIIIMACS HA BCEM DTUM ammapaTHbIM 00ecredeHreM, mpeood-
pasyeT Ball MCXOIHBIM KOJX B MAIMHHBIA, OCHOBBIBASCh HA COOCTBEHHOM 3HAHWH AIlIapaTHOTO
o0ecIieueHusI ¥ ero 0COOEHHOCTEN, C TEM YTOOBI 3TOT KOJ B MAKCUMAJIbHOM CTEIEHH HMCIIOJIH30Bal
BCE BO3MOXKHOCTH aIlapaTtHoro obOecredeHus. Hajq KOMOMIATOPOM HAaXOMWUTECh BBI, C BAaITMMHU
MPE/ICTABICHUAMH O TOM, KaK JOJDKEH paboTaTh TOT WM MHOM KoJ. Y Bac MPAaKTHYSCKU HET IIaH-
COB BHECTH TaKyl0 MHKPOOITHMH3AINIO, KOTOPas B COCTOSHHH CYIIECTBEHHO MOBBICHTE IPOU3BO-
JIATEIIBHOCTh TCHEPUPYEMOTO HHTEIUICKTYyaIbHBIM KOMIHJIATOPOM Koja. WTak, OnTHMH3aIUu
JIOJDKHBI TIPEIIIECTBOBATh M3MEPEHHS, & U3MEPEHHSM JIOJDKHA TIPEIIECTBOBATh BBIPAOOTKA Ieseit
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ontuMu3anuy. Iloka HEOOXOIUMOCTh ONTHMHU3ALMKM HE JOKa3aHa — BallMM mpuopureToM Nel
JIOJDKHO OBITH HamucaHue koja ais yenoBeka. (Ecim kro-To morpeOyeT OoT Bac ONTHMHU3AIMU KO-
nia — nompebytime 00Kazameibcme HeOOXOJUMOCTH 3TOTO. )

Bo-BTOpBIX, B COBpEeMEHHBIX IporpaMmax Bce 0oJibllie U OOJIbIIe ONepaluii, CKOPOCTb padOoThI
KOTOPBIX OTPaHUYCHA HE MPOLECCOPOM, a, HampUMep, padoTOd ¢ MamAThIO, AUCKOM WIH CETHIO,
OoXXuzaHueM oTBera oT Web-cepBuca uiam 0a3pl JaHHBIX. B jydmiem ciygae onTuMH3anus Takoro
KOJa IpHUBEAET K TOMY, YTO Ballla IIporpamma OyzeT OblcTpee OXKHIaTh. JTO TAKXKe 03HA4YaeT, 4To
MIPOTPaMMHUCT 3ps TPATUT APArolieHHOE BpeMs Ha YIy4IIeHHE TOTO, YTO He TpeOyeT YIydlLIeHHi,
BMECTO TOTO, YTOOBI 3aHATHCS TE€M, UTO ACHCTBUTENILHO TPEOyeT ero BMeNIaTeIbCTRa.

Camo coboii pasymeercsi, HACTaHET JIeHb, KOIZIa BaM JEHCTBUTENIFHO MPHUIETCS 3aHATHCSA ONTH-
mu3zanueil Bamero kozxa. Korzma BbI 3aiimMerech 3TUM — HauHUTE C ONTHMHU3ALUHU AJITOPUTMOB
(pexomeHanys 7) U NONbBITaliTeCh HHKANICYIMPOBATh ONTHMHU3ALMIO (HallpuMep, B mpezaenax QyHk-
IIUY WM KJacca, CM. peKOMeHIauu 5 u 11), 4eTko yka3aB B KOMMEHTapUAX MPUUUHY [IPOBOJAUMOM
ONTUMH3ALNH U CCHUIKY Ha UCIIOJIb30BaHHBIA allTOPUTM.

OO0bIuHast omMOKa HOBHMYKA COCTOUT B TOM, YTO KOTZIa OH ITUILIET HOBBIA KO, TO — C TOPJO-
cThio! — crapaeTcs cenaTh €ro ONTHUMAJIbHBIM IIEHOM NMOHATHOCTH. Yale BCero 3TO HPUBOJUT
K MWIAM “‘crareTTd” (TOBOpPA Hpolle — K “COIIsiM” B NMPOTrpaMMe), U JaKe KOPPEKTHO paboTaro-
M KOJI CTAaHOBUTCS OYEHb TPYIHO YHTATh H MOAU(PHIMPOBATE (CM. PEKOMEHIALHIO 6).

ITepenaua mapameTpoB IO cChUIKE (peKoMeHIauus 25), UCIOIb30BaHUE MPehUKCHOH (GopMbl
0InepaTopoB ++ U - - (pexoMeHnanus 28) Wi noJoOHbIX UANOM, KOTOpPbIE NP paboTe JOIKHBI ec-
TECTBEHHBIM 00pa30M ‘“‘CTEKaTh ¢ KOHYMKOB BallMX MajblieB”, TPEXKICBPEMEHHONW ONTHMHU3ALNCH
HE SIBIISIOTCA. DTO BCETO JIMIb YCTPAaHEHUE NPEeXIeBPEMEHHON IIecCUMM3aLuN (peKoMeHaaus 9).

Mpnmepsl

IIpumep. Hponus ucnonvzoeanus 1n77ine. Dto npocreiinas qEMOHCTPALMs CKPLITON CTOUMO-
CTH MIPEXICBPEMEHHOW MUKpoonTHMHU3aimu. [Ipodaiiiepsl Jerko MOryT cKa3aTh BaM (HMCCIICIOBaB
KOJIMYECTBO BBI3OBOB (DYHKIIMH), KaKue (QYHKIMU ITOJDKHBI ObITh BCTPAMBAEMbIMH, HO HE SIBIISHOTCS
TakoBbIMH. Ho Te ke mpoaiinepsl He B COCTOSHHUU IMOJICKa3aTh, KAKUE BCTpanBacMble YHKIIUU HE
JIOJDKHBI OBITh TakOBbIMH. O4eHb MHOTHE MPOTPaMMHCTBI UCTIONB3YIOT “BCTPaUBAHUE O yMOJIYa-
HUIO” BO MMS ONTHMHU3AIMH, MOYTH BCErJa 3a CYET OOJbIIeH CBA3HOCTH MPOTPaMMBI JIOCTHIas
B JIy4IlIEM CJIy4ae BECbMa COMHHTENbHBIX pe3yibTaroB. (CkazaHHOE O3HA4aeT, YTO JeaTh (PyHKIHIO
BCTpanBaeMOM JIOJDKEH KOMITIIIATOD, a He mporpaMMuct. Cwm. [Sutter00], [Sutter02] u [Sutter04].)

NcknodeHunda

Korza BbI numere OMOINOTEKH, TPYIHO NMpeAcKa3aTh, KaKUe onepaluy OyayT UCIONb30BaThCs B
KPUTHYHOM [0 OTHOIICHUIO K IPOU3BOJUTEIBHOCTH Koje. Ho maxe aBTOp OMOIMOTEKH TOIDKEH HC-
IIBITaTh CBOM KO HA MPOU3BOJUTEIBHOCTH B PA3HOOOPA3HbIX MOJIB30BATEIbCKUX MPWIOKEHHUSX TIe-
pex TeM, KaK YCIOXKHATh CBOH KOJI ONITHMH3AINCH.

Ccblnkun

[Bentley00] §6 * [Cline99] §13.01-09 » [Kernighan99] §7 * [Lakos96] §9.1.14 « [Meyers97] §33 o
[Murray93] §9.9-10, §9.13 » [Stroustrup00] §6 introduction * [Sutter00] §30, §46 * [Sutter02] §12 o
[Sutter04] §25
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9. He neccuMunanpymnTe npexpeBpeMeHHOo

Pesiome

To, 4TO HPOCTO AT Bac, — MPOCTO U st Koxa. [Ipy Mpodnx paBHEIX YCIOBHAX, B OCOOCHHO-
CTH — CJIO)KHOCTH M YJOOOYUTAeMOCTH KOAa, PsAA 3GQEKTHBHBIX LIA0JOHOB MPOEKTHPOBAHUS
U UIIOM KOAMPOBAHUS JOIDKHBI €CTECTBEHHBIM 00Pa30oM “CTEKaTh ¢ KOHYMKOB BAIllMX ITANbIEB” H
OBITH HE CIIOXKHEE B HANMCAHUM, Ye€M HX NI€CCUMU3HPOBAHHBIC albTEPHATHBBEL. DTO HE IPEXKAEBpe-
MEHHas! ONTUMHU3aNu, a H30eKaHNe H3IHIITHEH ITeCCHMU3aIHN.

O6cyxaeHue

W36exxanne mpexIeBPeMEHHON ONTUMU3alUK He BieUeT 3a co00H CHIDKEHUS 3P (EKTUBHOCTH.
ITox mpexaeBpeMeHHOH NeccMMm3amueil MBI TOIpa3yMeBacM HAIHCAHWE TAaKUX HEONPaBJaHHBIX
MOTEHIMANbHO Hed(h(HEeKTUBHBIX Belleil, KaKk epeyrciIeHHbIe HIDKE.

e [lepenaya mapaMeTpoB 10 3HAYCHUIO TaM, TJi¢ MPUMEHUMA Tiepeiada apaMeTpoB 110 CChUIKE
(pexomenpanus 25).

e lcnonb3oBaHue MOCT(HUKCHON BEPCHH ++ TaM, IJIe C TEM XK€ YCIEXOM MOXHO BOCIIOJIBb30-
BaThCs pe(UKCHON Bepcueit (pekomenaanus 28).

e lcnonb30BaHWE TPHCBAUBAHMSA B KOHCTPYKTOpaX BMECTO CIIMCKA WHHIMAH3AIMN
(pexomenpanus 48).

He siBnsieTcst mpekIeBpEMEHHON ONTUMHU3AIMCH CHIXKEHHE KOJMUYECTBA (PUKTHBHBIX BPEMEHHBIX
KOMuit 00bEKTOB, B OCOOCHHOCTH BO BHYTPEHHHUX LIMKJIAX, €CJIM 3TO HE MPUBOJUT K YCIOKHEHHUIO KOJIa.
B pexkomeHmanuu 18 moompseTcss MakKCHMAIbHO JIOKAIBHOE OOBSIBICHHE TMEPEMEHHBIX, HO TaM JKe
NPUBEICHO U ONUCAHKUE UCKITFOUSHUS — BO3MOJKHBIH BBIHOC MIEPEMEHHBIX M3 LUKIA. B GONbIIMHCTBE
CITy4acB TaKoe JICHCTBHE HE YCIOXHSACT MOHMMAaHWE MpEHA3HAUYCHUS KOJa, 0oJiee TOro, MOXET TI0-
MOYb MOSICHUTh, YTO UMEHHO [eacTCs B IUKJIE M KaKWe BBIYMCICHHS SIBISIOTCS €ro0 MHBApPUAHTAMHU.
KoneuHo e, MpeArnoYTUTENHHO HCI0JIb30BaTh TOTOBBIC ATOPUTMBI BMECTO HATMCAHHS SBHBIX K-
110B (pexoMeHnanus 84).

JIBa BaXKHBIX CMOCO0A YCOBEPIICHCTBOBAHUS MPOTPAMMBI, KOTOPBIC JENIAIOT €€ OJHOBPEMEHHO
u sicHee, U 3((PeKTUBHEE — ITO UCIOJIB30BaHUE a0cTpakuuii (cM. pekomengauuu 11 u 36) u 6ub-
nroTek (pexomenmanus 84). Hanpumep, ucrosp3oBanne vector, Tist, map, find, sort u apy-
IMX BO3MOXXHOCTEH CTaHAapTHOW OMONIMOTEKH, CTaHAAPTH3MPOBAHHBIX W PEATM30BAHHBIX JKCIIEP-
TaMH MHUPOBOT'O KJIacca, HE TOJIbKO JICJIA0T Balll KOJ SICHEE W JIerde MOHMMAaeMbIM, HO 3a4acTyio U
Gostee OBICTPHIM.

M36exkaHne MPexICBPEMCHHON MEeCCUMHU3AIMA CTAHOBUTCS OCOOCHHO Ba)KHBIM, KOTZA BbI ITH-
nrere OubanoTeky. [Ipu 3TOM BBl OOBIYHO HE 3HAETE KOHTEKCTA MCIIOJIb30BaHUs Ballleld OMOIMOTEKH,
a MO3TOMY JIOJDKHBI CYMETh COaTaHCHPOBaTh 3(PEKTUBHOCTh U BO3MOXHOCTD TIOBTOPHOTO HCITOJb-
30Banus. He 3a0biBaiiTe ypokoB pekoMeHaanuu 7 — cienyeT Kyaa Oojblie 3a00TUThCS O MacIlTa-
OHPYEMOCTH, Y€M O BBIUTPBHIIIIE MAPhl TAKTOB MPOIIECCOPA.

Ccbinku
[Keffer95] pp.12-13  [Stroustrup00] §6 introduction * [Sutter00] §6
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10. MMHMMn3upyiTe rnodanbHble U COBMECTHO
MCNoJib3yeMble AaHHble

Pesiome

CoBMeCTHOE HCTIONB30BaHUE BBI3BIBAET CIIOPBI U Pa3iophl. M30eraiiTe cCOBMECTHOTO HCIIONB30Ba-
HUS JaHHBIX, B OCOOCHHOCTH INIOOAIBHBIX NaHHBIX. COBMECTHO HCIOJIb3yeMble IaHHBIE YCHIMBAIOT
CBSI3HOCTb, YTO PUBOJUT K CHIDKEHHUIO COIPOBOXKAAEMOCTH, a 334acTyIO M IIPOM3BOANUTEILHOCTH.

O6cyxaeHue

JT0 yTBEpKICHHE HOCHT OoJiee 00LIMit XapakTep, 4eM Oosee y3koe TpeOoBaHHE peKoMeHarmu 18.

CnenyeT I/I36CF3.TI) JAaHHBIX CO BHCHIHHMM CBSI3bIBAHUEM B OGJ’[aCTI/I BUIAMMOCTH IPOCTPAaHCTBA
MMEH WU MPEACTABIAIOMUX cOOOH CTaTUUECKUE WICHBI KJIAccoB. VX NpUMEHEHHEe YCIOXKHSET JIo-
TMKY IPOrpaMMbl U IPUBOAUT K TECHOH CBSI3M MEXAY pa3IMYHbIMU (U, UTO €LIe XyXKe, OTAaJICHHbI-
MH) YacTsAMH IporpaMMbl. COBMECTHO HCIOJIb3yeMble AaHHbBIE AENal0T MeHee 3((GEKTUBHBIM Tec-
TUPOBaHHUE MOAYJEH, IIOCKOJIBKY KOPPEKTHOCTh ()parMeHTa KOfa, UCIIOIb3YIOIIero oouye qaHHbIe,
00yCIIOBJIeHa UCTOpUEH M3MEHEHHUS ITUX JAHHBIX, a KPOME TOro, o0ycaaBIMBaeT (QyHKIMOHUPOBA-
HHE HEKOTOPOro, II0Ka HEU3BECTHOT'0, KOJa, KOTOPBIH OyeT UCTIOIb30BaTh 3TH JaHHbIE MO3KE.

Vmena 00beKTOB B INI00AIBEHOM IIPOCTPAHCTBE UMEH IPUBOJAT K €TI0 JIOIOIHUTEIEHOMY 3aCOPEHHIO.

Ecnu BaM HEKaK He 000UTHCH 0€3 INT00AIbHBIX 00BEKTOB, OOBEKTOB B 00J1aCTH BUIUMOCTH MPO-
CTpaHCTBa UMCH WUJIKM CTaTUYECKUX YJICHOB KJIaCCOB, YGC,Z[I/ITCCI) B UX KOppCKTHOﬁ HHHULIUMAJIN3alun.
[Mopsaok MHULIMAU3AIMK TAKUX OOBEKTOB M3 PA3HBIX CAMHUII KOMIWIALMH HE ONPEIeIIeH, IT03TO-
My IJIs1 KOPPEKTHOH paboThl B TAKOM ClIydae TPeOYIOTCsl CIIeLHaNbHble METOJUKHU (CM. IIpHiIaraeMble
ccbuikn). [IpaBua nopsiaxa MHUIMANIKM3AMN JOCTATOYHO CIIOXHBI, TOTOMY JIydIlle UX W30eratb; HO
€CJIN BBl BCC K€ BBIHYKJICHbBI UMCTh C HUMH A€JI0, TO JOJDKHBI XOPOIMIO UX U3YYUTH U MCIIOJIb30BaTh
¢ Benuyaiiei oCTOpOKHOCTHIO.

OOBeKTHl, HAXOIAIIMECS B 00JACTH BUAMMOCTH MPOCTPAHCTB MMEH, CTATUYECKUE YJICHBI WJIH
COBMECTHO HCIOJIb3yeMbl€ Pa3HBIMM MOTOKAMH WM NPOLIECCAMM, CHIDKAIOT YPOBEHb paclapaiiie-
JIMBaHMS B MHOTOIOTOYHBIX Y MHOTOIPOLECCOPHBIX CPelax, U 4acTo SBIAIOTCA Y3KHM MECTOM C
TOYKU 3pPEHHS MPOU3BOIUTEIBHOCTH W MacmTabupyeMocTH (cM. pekomenaauuto 7). Crapaiitech
130aBUTHCSI OT COBMECTHOTO MCIIOJIb30BAHUS JAHHBIX; UCIONB3yHTE€ BMECTO HErO0 CPEICTBAa KOMMY-
HUKaLUY (HallpuMep, o4epeab COOOIEHUI).

IMpennodtuTensHO 00ECIEUNTh HU3KYIO CBA3HOCTh U MUHUMM3UPOBATh B3aUMOJEHCTBUE Kiac-
coB (cm. [Cargill92]).

NcknodeHuda

Taxue cpencTBa YpoBHSI MPOrpaMMBbl, Kak Cin, COUt U Cerr, SBIAOTCs CleHHaIn3nPOBaHHBI-
MH ¥ pealTu3yIoTcs crienuanbHbiM 00pazom. Dadpuka 0/pKHA MOAJIEPKUBATh peecTp QYHKIHM, KO-
TOpBIE JTOJDKHBI BBI3BIBATHCA IJIsl CO3JAHUS JaHHOTO THIA, U TaKOW peecTp OOBIYHO OIUH Ha BCIO
nporpamMMy (TeM He MeHee MPEANOYTUTENbHO, YTOOB! OH ObUT BHYTPEHHHM OOBEKTOM IO OTHOLIE-
HUIO K (pabpuke, a He T100aTbHBIM COBMECTHO HCIOJIB3yEMBIM OOBEKTOM; CM. peKOMeHanuio 11).

Koz, B KOTOpOM 00BEKT COBMECTHO MCIIOJIB3YETCsI Pa3HBIMHU ITOTOKAMH, JOJDKEH 00eCTIeuuTh ce-
pHanM3anrio oopaleHuld K TakoMy 00bekTy (cM. pekomeHnaanuto 12 u [SutterQ4c]).

Ccblnkun

[Cargill92] pp. 126.136, 169-173 ¢ [Dewhurst03] §3 * [Lakos96] §2.3.1 » [McConnell93] §5.1-4 ¢
[Stroustrup00] §C.10.1 » [Sutter00] §47 * [Sutter02] §16, Appendix A  [SutterO4c] ¢ [SuttHysl03]

32 CTunb NPoeKTMPOBaHUs



11. CokpbiTne undpopmauun

Pesiome

He BoImyckaiite BHYTpeHHIO0 HH(pOpPMALIHIO 3a Ipeesibl 00beKTa, 00eCTIeYNBAIOIIEr0 a0CTPaKIIHIO.

O6cyxaeHue

JI1 MUHEMU3aLUH 3aBUCHMOCTEH MEXIy BBI3BIBAIOIIMM KOJIOM, KOTOPBIH paboTaeT ¢ abcTpak-
Luel, 1 peanusanueil aOCTpakLUY, BHyTPEHHUE JaHHbIE TAKON peaau3aluu JOJDKHBI ObITh CKPBITBI.
B mpoTuBHOM citydae BBI3BIBAIOLIMN KOJ MOKET 0OpaTHThCA K 3TOM mH(popMamuu (Wid, 4TO eIe
XyXkKe, U3MEHHTh €€), U TaKas yTeuka IpeJHa3HAuYeHHOH Ccyry0o IJis BHYTPEHHErO UCIIOJIb30BaHUS
nH(opMaIys fesaeT BBI3BIBAIOIINI KOJl 3aBUCHMBIM OT BHYTPEHHETO MPEACTABICHUS aOCTPaKIMU.
OTKpBIBaTh CllefyeT aObCTpakUuy (IPeANOYTUTENLHO U3 COOTBETCTBYIOIIEH NpeaMeTHOH obnacty,
HO, KaK MHHUMYM, a0cTpakiuo get/set), a He naHHbIE.

CoxpsiTHe UH()OPMALUU YMEHBIIAET CTOUMOCTb IIPOEKTA, CPOKU pa3paO0TKU M/UIIU PUCK JBYMs
OCHOBHBIMHU Iy TSIMH.

e Ono noxanuzyem uzmenenusi. COKpeITHE HHYOPMALUK CHIDKaeT o0Onactes “dddexra BOIMHBI”
BHOCHMOT'O M3MEHEHHS M, COOTBETCTBEHHO, €r0 CTOUMOCTb.

e Ono ycunusaem uneéapuarmol. COKpbITHE HHHOPMALIUU OTPAaHMYUBACT KOJ, OTBETCTBEHHBIN
3a coxpaHeHue (4, B caydae OITHOKH, 32 HapyIIeHHe) HHBAPHAHTOB IPOTPAMMEI (CM. peKo-
MeHaanuo 41).

He mo3BoustiiTe “3acBeTUTHCS” TAaHHBIM U3 IFOOOTO 00BEKTA, KOTOPBIM 00ecreunBaeT adCTPaKIIUIO
(cm. Taxke pekomennanuto 10). /laHHbIE — BCEro JIMIIL OJJHO U3 BOIUIOLICHUH aOCTPaKIMHU, KOHIICH-
TyaJIbHOE COCTOsIHHE. ECII BbI CKOHIIGHTpHpYeTech Ha KOHIICIIIMH, @ HEe Ha ee NMPEACTABICHUAX, BB
CMOJKeTe NPEIOKUTh BIYMYUBBIH HHTepdeiic, a “BbUIM3aTh” peaan3allli0 MOXHO U I03Ke — Ha-
IpuUMep, IyTeM NPUMEHEHHs K3IIMPOBAaHHUSA BMECTO BBHIUMCICHHS “‘HA JIETy”, MM UCIIOJIBb30BaHUs pa3-
JIMYHBIX ONITHMHU3HUPYIOLIMX MPEICTaBICHUN (HApUMep, MOJISIPHBIX KOOPMHAT BMECTO JCKAPTOBBIX).

PacnipocTpaHeHHBIN IpUMEpP COCTOUT B TOM, YTO WICHBI-IAHHbIE KJIACCOB HUKOIJIa HE JIeNIAl0TCA
JOCTYITHBIMU M3BHE TIPH oMoy cnetudukaropa pub1ic (oM. pekomenpanuio 41) win mocpeact-
BOM yKasaTellell WM IeCKpUNTopoB (CM. pekoMeHJauuto 42). DTOT MPUHIMII B TOH Ke CTEIeHH
MPUMEHUM U K OOJIBIIUM CYIIHOCTSIM — HAIpUMEp, TaKUM, KaKk OMOJIMOTEKH, KOTOpPhIE TAKXkKe HE
JOJDKHBI pa3peniaTh JOCTYI K BHyTpeHHed nH(opMmanuu n3BHe. Momyinn U OMOIHOTEKH JTOJDKHBI
IIPEAOCTABIATh HHTEP(DEHCHI, KOTOPBIE ONMPEAENAIOT a0CTPaKIUK U paboTy ¢ HUMH, U TaKUM oOpa-
30M obecrneunBaroT OOJIBIIYI0 0€30MacHOCTh IS BBI3BIBAIOIIETO KOAAa M MEHBLIYIO CBA3HOCTh, YEM
NpY PUMEHEHUH COBMECTHO HCIIONIb3yEMBIX IaHHBIX.

NcknioveHund

TectupoBanre kKo/a 3a4acTyro TpeOyeT BO3MOXKHOCTH OOpalieHus KO “‘BHYTPEHHOCTSM TECTH-
pyeMoro Kjiacca Wi MOIYJIs.

CoBokynHocTH 3HayeHu# (struct B ctune C), KOTOpbIe NPEACTABIAIOT COOOH IpocTo HAOOP
JTaHHBIX 0e3 MpefoCTaBICHHUs KaKUX-TH00 abCTpakuuii, He TpeOyIOT COKPBITHSA CBOMX IAHHBIX, KO-
TOpBIE B 3TOM CITydae sSIBIISTIOTCSI HHTepdeiicoM (cM. pekoMeHaanuio 41).

Ccbinku
[Brooks95] §19 « [McConnell93] §6.2  [Parnas02] * [Stroustrup00] §24.4 « [SuttHysl04a]
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12. KogupoBaHue napasnesibHbIX BbIYUCIIEHUN

Pesiome

Ecnu Barre npuiio)KeHHe HCIOJb3YeT HECKOJIBKO MOTOKOB WIIM MPOLECCOB, CIEAYeT MUHIMHU3H-
POBaTh KOJIMYECTBO COBMECTHO HCIOJB3YEMBIX OOBEKTOB, IZIe 3TO TOJIBKO MOXKHO (CM. pEeKOMEH[a-
uuto 10), u akkypaTHO paboTaTh ¢ OCTABLIIMMUCS.

O6cyxaeHue

PaboTa ¢ morokamu — OTAebHAs Oousblias Tema. JlaHHas peKOMEHIAIMs OKa3allaCh B KHHTIE,
MOTOMY YTO 3Ta TeMa OYEeHb BaKHA M TpeOyeT paccMoTpeHms. K coxxalleHnIo, 0JJHa PeKOMEH M
HE B CHJIaX CJIeJIaTh 3TO MOJIHO ¥ KOPPEKTHO, MOATOMY MBI TOJILKO PE3IOMUPYEM HECKOJBKO Haubo-
Jiee BAKHBIX TOJIOKSHUIH U TIOCOBETYeM OOPATHTHCS K YKa3aHHBIM HIDKE CChUIKAaM 32 JOTOJHHUTEIb-
Hoii mH(popmanueil. Cpenu Haubosiee BaXKHBIX BOIMPOCOB, KACAIOIIMXCS MapaUICIbHBIX BBIUUCIIE-
HUH, Takue Kak m30exanne B3amMOOIOKUPOBOK (deadlock), HEyCTOWYHMBBIX B3aMMOOIOKHPOBOK
(livelock) u ycnoBwuii ronku (race conditions).

Crannmapt C++ HHYEro He TOBOPHT O NOTOKaX. TeM He MeHee, C++ MOCTOSHHO H IMIMPOKO IPUMe-
HsIeTCS JUI HalMCaHUs KOJla C MHTCHCHBHBIM HCIIOJBb30BaHHMEM MHOrONoTouyHocTH. Ecim B Bamiem
TPIJIOKEHIU TOTOKH COBMECTHO HCTIONB3YIOT JAHHBIE, HA 3TO CIIeAyeT 00paTUTh 0c000e BHUMAHHE.

e O3naxomvmecs ¢ 0OKyMeHmayuei no yenesoi niamgopme Ha npeomem JOKATbHLIX NPU-
Mumugog cunxponuzayuy. OOBIYHO OHHM OXBATHIBAIOT JHUAIA30H OT NPOCTBIX aTOMapHBIX
olepanuii ¢ LeJbIMHI YUCIaMHU IO MEXKIIPOLIECCHBIX B3aUMOUCKIIIOUCHUH U ceMadopoB.

o [Ipeonoumumensro “0bepHyms” npumumugsl niam@opmvl 8 co6cmeeHHvle adcmpakyui. ITo
XOpoIlasi MbICIb, B OCOOCHHOCTH €CII BaM TpeOyeTcsi MeKIUIaTGOpMeHHas IIePeHOCHMOCTb.
BbI MokeTe Takke BOCIIONB30BaThCsl OMOIHOTEKOH (Hanpumep, pthreads [Butenhof97]), xoto-
pas caernaer 3To 3a Bac.

L4 Y6e()umer, Umo ucnoJjibzyemvle eamu munbl MOINCHO bezonacHo NPUMEHANb 6 MHO20N0-
MOYHbBIX NPOCPAMMAX. B 4aCTHOCTH, Ka)i(ILbIIZ THIT JOJDKEH KaK MUHUMYM

® zapanmupoedambsb He3a6UCUMOChlb 06b€Km06, Komopbvle He UCNOJAb3YIOMCA CO6MECNIHO.
ﬂBa IOTOKa MOT'YT CBO60,HHO HCIIOJIB30BATh PA3JIMYHBIC 00BbeKTHI 0€3 KaKux-JInbo clie-
UATBHBIX IEUCTBUM CO CTOPOHBI BBI3BIBAIOLIET0 KOJA;

®  QOKYMEeHmUposams HeoOX0ouMble OelCmeUs CO CMOPOHbL 8bI3bIEAIOWE20 KOOAd NpU UC-
NONBL308AHUU 0OHO20 0OBbEKMA 8 PA3HBIX NOMOKaxX. MHOTHE THITBI TPEOYIOT CepUaTi3aliin
JIOCTYTIa K TAKMM COBMECTHO HCIOJIB3YEMbIM OOBEKTaM, HO €CTh THIIbI, U1 KOTOPHIX 3TO
yCIIOBUE He sBNIsieTcs 00s3aTenbHbIM. OOBIYHO TaKHe THIIBI JIMOO CIIPOEKTUPOBAHBI TaKHM
00pa3om, 4To KM30erarT TpeOOBaHUH OJOKMPOBKH, JUOO BBINOJIHSIIOT OJIOKHPOBKY CaMo-
CTOATENBHO. B 111000M ciydae, Bbl JOSDKHBI ObITh 03HAKOMJICHBI C OTPAHHYCHHUSIMH, HAKJIa-
JIBIBACMBIMH HCTIONB3YEMBIMU BAMH THITAMH.

3amMeTuM, 4TO CKa3aHHOE BBIIIE IPIMEHUMO HE3aBUCUMO OT TOTO, SBJIAETCS JIU TUI HEKOTO-
PBIM CTPOKOBBIM TUIOM, KoHTelHepoM STL Hanonobue vector mim HEKOTOPBIM MHBIM TH-
noM. (MBI 3aMeTHIIH, YTO PSA aBTOPOB AAIOT COBETHI, M3 KOTOPHIX BBITEKAET, YTO CTAHAAPT-
Hble KOHTEHHEpPHI NPEICTaBIAIOT cOO0H HEUTO OTIEeIbHOE. DTO HE TaK — KOHTEiHep mpea-
CTaBIIsIeT COOOM NPOCTO OOBEKT APYroro TUna.) B yacTHOCTH, eciaM BBl XOTUTE UCTIOIB30BATh
KOMITOHEHTbI CTaHAapTHON GHONMMoTeKkn (HapumMep, String wim KOHTeHHEepbl) B MHOTOIIO-
TOYHOM MporpaMme, NPOKOHCYIBTUPYITECh CHadala ¢ JOKyMEHTaluel pa3paboTdyuka Hc-
HOJIB3yeMOM BaMU CTaHAAPTHOH OMOIMOTEKH, 4TOOBI y3HATh, KAK UMEHHO CJICLYeT MONb30-
BaThCS €10 B MHOTOIIOTOYHOM IPHIIOKEHHU.
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ITpu pazpaboTke COOCTBEHHOTO THIA, KOTOPBIH NpeHa3HAueH VIS NCIIOJIB30BAHMS B MHOTOIIOTOY-
HOI1 1porpamme, Bbl JIOJDKHBI CIENATh T€ e [JBE BEellU. Bo-NepBbIX, BbI JOKHBI TApaHTUPOBATh, YTO
pa3iInyYHbIe OTOKH MOTYT HCIOIb30BaTh Pa3InyYHble OOBEKTHI BalllEro TUMA 0e3 UCHOJIb30BaHMS 0J10-
KUPOBOK (3aMETHM, 4TO OOBIYHO THUIl C U3MEHAEMbIMH CTATUYECKUMU JAHHBIMU HE B COCTOSIHMU 00ec-
MIEYUTh TAKYIO FAPAHTUIO). Bo-BTOPBIX, BBl JOJKHBI JOKYMEHTUPOBATh, YTO MMEHHO JOJKHBI CENaTh
HOJIB30BATENN AJI TOro, YTOOb! 6€30I1aCHO MCIOJIb30BaTh OJUH U TOT )K€ OOBEKT B PAa3HBIX IOTOKAX.
@DyHnaMEHTaIbHbIM BONPOC NMPOEKTUPOBAHMS 3aK/IIOYAETCs B TOM, KaK pacHpeNeNIMTh OTBETCTBEH-
HOCTb 33 KOPPEKTHOE BBINOJIHEHHE IporpaMmbl (0e3 yCIOBUI FOHKU U B3aUMOOJIOKMPOBOK) MEXIY
KJIaCCOM M €r0 KIIMEHTOM. BOT OCHOBHBIE BO3MOKHOCTH.

Buewmnsisi 6nokupoeka. 3a 610kuposky omeeuaem gvisvisaiowuii ko0. Ilpu TakoM BbIOOpe
KOJI, KOTOPBIH HCHOJB3YeT OOBEKT, NOJDKEH CaM BBISICHATH, UCIIOJB3YETCS JIH 3TOT OOBEKT
JIPYTUMH TOTOKaMH{ H, €CJIH 3TO TaK, OTBEYAET 3a CEPUATH3ALMIO ero HCIoyib3oBaHus. Ha-
MPUMEpP, CTPOKOBBIC THITbI OOBIYHO HCIOJB3YIOT BHEIIHIOK OJIOKMPOBKY (MM HEU3MEHse-
MOCTb — CM. TPETBIO BO3MO>KHOCTB ).

Buympennssi 6nokuposxa. Kagicoviii obvexm cepuanuzyem 6ce odpawjenusi Kk cebe, 00bIuHO
nymem coOmeemcmeyowe2o ONOKUPOBAHUS 6CeX OMKDPLIMbIX QYHKYUL-UIeH08, MAaK Hmo
NONL308aMENI0 He HA0O NPEONPUHUMANTL HUKAKUX OONOTHUMETbHBIX OCUCEUTl NO Cepuanu3a-
yuu ucnonv3oearus oovekma. Harpumep, odepean npou3BOIUTENL/ TIOTPEOUTENb OOBIYHO HC-
TIOJTB3YIOT BHYTPEHHIOIO OJIOKUPOBKY, TIOCKOJIBKY CaM CMBICH MX CYLIECTBOBAHHSI COCTOHT B CO-
BMECTHOM HCIIOJIb30BAHUM Pa3HbIMH IIOTOKaMHM, W HX HHTEp(]eiichl CHpOEKTHPOBAHBI
C UCTIOJIB30BaHHEM OJIOKMPOBOK COOTBETCTBYIOLIEIO YPOBHS ISl OTAENBHBIX BHI30BOB (DYHK-
nuii-unenoB (Push, Pop). B o0rieM ciiydae 3aMeTHM, YTO 3TOT BapUaHT NMPHUMEHUM, TOJIBKO
€CJIM BbI 3HAETE JIBE BEILH.

Bo-niepBbIX, BBI JOJDKHBI 3apaHee 3HATh O TOM, YTO OOBEKTHI JAHHOTO THIIA MPAKTUYECKU
Bcerza OyZyT COBMECTHO HCIONB30BaThCs Pa3HBIMU IOTOKaMH; B NPOTHBHOM Ciydae BB
mpocTo pazpaboraeTe OECIONE3HYI0 OJOKMPOBKY. 3aMETHM, YTO OOJBIIMHCTBO THUIIOB HE
YIOBJIETBOPSIOT 3TOMY YCIIOBHIO; TIOJABIsIoNIee OOJIBIIMHCTBO OOBEKTOB JaXe B MPOTpaM-
MaX C MHTEHCHBHBIM HCIIOJIb30BAaHHEM MHOTOIOTOYHOCTH HE Pa3JeisIOTCS Pa3HBIMH IIOTO-
KaMH (¥ 3TO XOpoILo — cM. pekoMmeHaanuto 10).

Bo-BTOpBIX, BB JOJDKHBI 3apaHee ObITh YBEPEHBI, YTO OJIOKHMPOBKA Ha ypoBHE (yHKIMI obec-
MeYHBAET KOPPEKTHBI YPOBEHb MOMAYIBHOCTH, KOTOPOTO JOCTATOYHO JUIS OOJIBIIMHCTBA BBHI-
3pIBaroni GyHkuuid. B yactHoCTH, MHTepdeiic THITA 1O/KEH OBITH CIPOSKTUPOBAH B IIOJIb3Y
CaMOJJOCTATOYHBIX OIEpaLllidi C HEBBICOKOH CTENEeHbIO JeTaln3aliy. Eciy BeI3bIBAOINNA KO
JIOJDKEH OJIOKMPOBATh HECKOJIBKO OTIEPaIMi, a He 00HY, TO TaKOH crocod HenpuMeHnM. B atom
cllyyae OTHebHbIe (DYHKIUH MOTYT OBITH COOpaHBI B OJOKUPYEMBIH MOIYIL OOJBIIETO Mac-
mraba, paboTa ¢ KOTOPBIM BBIMOJHSACTCS TPH TTIOMOIIM JIOTIOJHUTENBHOM (BHELIHEH) OJIOKH-
poBku. Hanpumep, paccMOTpuM THI, KOTOPBIA BO3BpAILAET UTEPATOpP, KOTOPHIH MOXKET CTaTh
HEZICHCTBUTENIBHBIM NIEPE TEM, KaK BbI UCIIONB3YETe €ro, WIH MPEeIOCTaBIseT AITOPUTM HaIlo-
no6wue f1ind, Bo3Bpamaronimii BEpHBIi OTBET, KOTOPBI CTAHOBUTCSI HEBEPHBIM JIO TOT'O, KaK BBI
UM BOCIIOJIB3YETECh, WM MoJb30Baresb Hammimer kox 1 F(c.empty()) c.push_back(x);
(npyrue mpumepbl MokHO Haiitu B [Sutter02]). B takux ciy4asx BbI3bIBaromast (GpyHKIHS
JIOJDKHA BBIIIOJTHUTDH BHEIIHIOK OJOKMPOBKY Ha BPEMs BBHITIOJHEHHUS BCEX OTIEIBHBIX BBI30BOB
(hyHKUMI-4ICHOB, TaK YTO OTJEIbHBIC OJIOKUPOBKU I KKIOH (DYHKIMH-UIEHa OKa3bIBAIOTCS
HEHY’KHON pacTO4YUTEIbHOCTBIO.

Wtak, BHYyTpeHHsI OJIOKMPOBKA CBSI3aHA C OTKPBITHIM HMHTepdeticom Tumna. OHA CTaHOBUTCA
IpUMEHMMA TOJbKO TOIJa, KOrZa OTAENbHbIE ONEpalMy THUIA SBIIOTCS caMU IO cebe 3a-
BEpIIECHHBIMH; JPYTUMHU CJIOBAaMHM, KOTJIa YPOBEHb aOCTPaKLUM THUINA PAacTeT U BBIPAXKAETCs
U MHKAICYIUpyeTcs 6osee TOYHO (HAIpUMep, KaK y ouepenu NPOU3BOAUTENL/IOTPEOUTEND
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10 OTHOLIEHHUIO K OOBIYHOMY KOHTeHHepy vector). O0beauHeHne IPUMUTHBHBIX Oepalii
[ oOpa3oBaHus Oosee KpYHMHBIX OOMIMX onepaluii — 3TOT MoAxXox TpebyeTrcs Uit TOro,
4YTOOBI 00ECTIeYNTh BO3MOXHOCTh IIPOCTOTO BbI30Ba (DYHKIUH C OOJBLIMM BHYTPEHHHM CO-
Jep:xaHueM. B cuTyanusx, korna KOMOMHUPOBaHHE IPHUMUTUBOB MOXKET OBITh IIPOU3BOJIb-
HBIM U BBl HE MOJKETE€ ONpPEIEIUTh Pa3yMHBIH HAOOp CLIEHApUEB MCIONb30BaHUS B BUIC OA-
HOU MMEHOBAHHOH oIlepalyu, UMEIOTCS JBE albTepHATUBBL. MOKHO BOCIIOJIB30BAaThCS MO-
Jenblo (GYHKUMH oOpaTHOTO BBI30Ba (T.€. BBI3bIBAIOIast (PyHKIMSA AOJDKHA BBI3BATH OIHY
(byHKIMIO-1IeH, TIepeaBas eif 3a1anue, KOTOpoe CIeAyeT BHIIOIHUTE, B BUJIE KOMaHMIbI MITH
o0bekTa-QpyHKIMU; cM. pekomeHaamu ¢ 87 mo 89). Bropoii MeToJ COCTOUT B HEKOTOPOM
crioco0e MPeIoCTaBICHHUS BEI3BIBAIOIIEMY KOy BO3MOXKHOCTH OJIOKHPOBKH B OTKPBITOM HH-
Tepdetice.

o [Ipoexmupoeanue, He mpebylowee OIOKUPOBOK, GKIIOYASA HeUuIMeHAeMOoCmb (00beKmbl,
npeoHasHauennvlie moavko 015 ymenus). MoxXHO pa3paboTaTh TUIIBI, OJIs1 KOTOPBIX OJOKU-
POBKa OKa)KeTCs MOJIHOCTBIO HEHY)KHOH (cM. ccbulkd). OIHUM U3 PacHpOCTPaHEHHBIX MpPU-
MEpOB SIBIAIOTCS HEM3MEHseMble 00BEKTHI, KOTOPbIe He TPEOYIOT OIOKHPOBKH, MOCKOJIBKY
OHU HMKOIZa He u3MeHsatoTca. Hanpumep, Oyayduu co3naH, 00BbEKT HEM3MEHIEMOTO CTPOKO-
BOTO THUIIA OONbIIe He MOAU(UIUPYETCs, a BCe CTPOKOBEIE OIIEPAIHH IPUBOAAT K CO3TAaHUIO
HOBBIX CTPOK.

3aMeTHM, 4TO BBI3BIBAIOIINI KOJ HUYErO He TOJDKEH 3HATh O JETANAX pear3alliyl BalluX TUIIOB
(cM. pexomenpaauuio 11). Ecnu Bam TUn BHYTPEHHE UCMOJIb3YeT KaKUE-TO METOAMKU Pa3ieieHHUs
JIaHHBIX (HampuMep, KOIMMPOBAaHHE IPH 3alMCH), Bbl HE JOJDKHbI HECTH OTBETCTBEHHOCTH 3a BCE
BO3MOJKHBIE BOIIPOCH! 6€30MaCHOCTH NMOTOKOB, HO 00s13aHBl 00€CTIeUUTh KOPPEKTHOCTh PabOTHI BhI-
3BIBAIOIETO KOJa TIPH OOBIYHOI paboTe — T.€. THUI IOJDKEH OBITh Oe30IaceH B IUIaHe MHOTONIOTOY-
HOCTH B TOH K€ Mepe, Kak ecid Obl OH HE UCIIOJb30BaJl METOJUKU COBMECTHOI'O HCIIOIb30BaHUS
nauHbIX (cM. [SutterO4c]). Kak ymomuHamoch, Bce KOPPEKTHO HANMMCAHHBIE THUIBI TOJDKHBI ITO3BO-
JISITh paboTy C Pa3INYHBIMU OOBEKTaMU B Pa3HbIX IOTOKAX 0€3 CHHXPOHU3ALUH.

B yactHOCTH, eciu BbI pa3pabarbiBacTe OHOIHOTEKY, MPEAHA3HAYCHHYO IS IIUPOKOTO HUCTIOJB30-
BaHUs, Bbl JOJDKHBI IIPEIYyCMOTPETh 0€30IIaCHOCTh BalllMX OOBEKTOB B MHOTOIIOTOYHBIX IIpOrpaMmax,
Kak ONHCAHO BBIIIE, HO MPH 3TOM 0e3 JOIONTHHUTENBHEIX HAaKIaIHBIX PACXOI0B IPH padboTe B OAHOIO-
To4yHOH nporpamme. Hampumep, eciu Bbl muieTe OMOIMOTEKY, COASPIKALIYIO THUII, UCIOJIb3YIOIIUHA
KOITMPOBAHKE TIPH 3aIMCH, M BB JTOJDKHBI 00€CTIeYHTh, KAK MIHAMYM, HEKOTOPYIO BHYTPEHHIOIO O110-
KUPOBKY, TO NPEANOYTUTENBHO Pa3paboTaTh e TaK, YTOObI B OJHONOTOYHOM BapHaHTe Bauleil 6ub-
JIMOTEKH €€ He ObII0 (0OBITHO IS 3TOTO MCIIOIB3YIOTCS AMPEKTHBEI penportieccopa #1 fdef).

Ecnu ucnonbs3yercst HECKOJIBKO OJIOKHPOBOK, TO M30€KaTh B3aUMOOJIOKUPOBKU MOKHO ITyTEM HX
3arpoca B OJMHAKOBOM HOpsaKe (0CBOOOXKIEHHE OJOKMPOBOK MOXET BBINOJHATHCSA B JHOOOM I10-
psnke). ONHO U3 PEeIICHUI COCTOUT B 3ampoce OJIOKHPOBOK B IOPSAAKE BO3PACTAHMS afApEcOB B Ma-
MSTH, 4TO obecrieynBaeT yao0Hoe, 0IHO3HAYHOE YIIOPAJOYEHHUE B Ipe/Ieax MPUI0KEHHS.

Ccblkun

[Alexandrescu02a]  [Alexandrescu04] * [Butenhof97] * [Henney00] ¢ [HenneyOl] * [MeyersO4] o
[SchmidtO1] « [Stroustrup00] §14.9 » [Sutter02] §16  [SutterO4c]
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13. Pecypchbl A,01KHbI ObITb BO BJlaA€HUN
00BbeKkToB

Pesiome

He paOoraiite Bpy4HyI0, €CJIM Y Bac €CTh MOIIHbIE MHCTpyMeHTHl. Manoma C++ “BelneneHue
pecypca ecTh HHMLManM3anus~ (resource acquisition is initialization — RAII) npencrasisier coboii
MOIIHBIA HHCTPYMEHT I KOPPEKTHOH paboTsl ¢ pecypcamu. RAIL mo3BonseT KOMIWIATOPY aBTO-
MaTU4ECKH 00ECIEeYUTh CTPOIYIO FapaHTUIO TOrO, YTO B IPYIHX sA3bIKaX Hajo Jenarh BpyuHyto. Ilpu
BBIICJICHUH pecypca Mepenaiite ero 00beKTy-Bnaaesnsily. Hukorna He BBIAEIANTE HECKOIBKO pecyp-
COB B OIHOI HHCTPYKLIUH.

O6cyxaeHue

CuMMETpHsT KOHCTPYKTOp/IeCTpyKTOp, obecrieunBaeMasi s3bIkoM C++, BOCIPOU3BOJIUT CHUM-
METpPHIO, IPUCYILYIO Iapam (yHKIMiT 3axBaTa/0cBOOOXKACHHUS pecypca, TakuM kak fopen/fclose,
Tock/unTock u new/delete. D10 nenaer crekoBbIE OOBEKTHI (MM OOBEKTHI CO CYETUMKOM CChI-
JIOK), B KOHCTPYKTOpPE KOTOPBIX MPOUCXOIUT 3aXBaT pecypca (a B AECTPYKTOpE €ro 0CBOOOXKIEHHE),
IIPEBOCXOJHBIM HHCTPYMEHTOM /IS aBTOMAaTU3aluH YIIPABICHUS PECYPCaMH.

ABTOMaTH3alMs JIETKO pealn3yeMa, 3JIeraHTHA, HEA0pora U 1o cyTd Oe3ornacHa B IUIaHE OIIHU-
6ox. Eciii BBl He OyzeTe €10 MoJIb30BaThes, TO oOpeueTe ceds Ha HeTPUBUAIBHYIO U KPOIOTIIUBYIO
PYYHYIO paboTy IO “‘CITapuBaHHIO” BBI30BOB 3aXBaTa M OCBOOOXKICHUS PECYPCOB, BKIIOYAOIITYIO OT-
ClIeXMBaHUE BCEX BETBJICHUI M UCKIIOUECHUH. DTO COBEPILEHHO HempuemiieMblil myTh 11 C++, Ko-
TOPBIA MPEIOCTaBIAET BO3MOXKHOCTh ABTOMATH3aLMKM 3TOM pabOTHI NMPH MOMOIIU MPOCTON B HC-
nosib30BaHuK uauomsl RAIL

Korza BBl mMeeTe €710 ¢ pecypcoM, KOTOPBIA TpeOyeT crapuBaHHs BBI30BOB (DYHKIMH 3axBa-
Ta/0CBOOOKACHNS, HHKAIICYIUPYHTE 3TOT Pecypc B 00BEKT, KOTOPBIH BBIIOIHUT 3Ty paboTy 3a Bac
1 0CBOOOJUT pecypc B cBOeM JecTpykrope. Hanpumep, BMECTO HENOCPEICTBEHHOI'O BBI30BA Maphbl
¢yHKumii (He wieHoB) OpenPort/C1osePOrt MOKHO MOCTYHTh HHAYE:

class pPort {

public:
Port( const string& destination ); // Bbi3oB OpenPort
~Port(); // Bbi30B ClosePort

// NopTbl 0BbIMHO He KOHWPYKWTCH, TaK UYTO 3anpelaem
// KONMpoOBaHWE U npucBavBaHue

void DoSomething() {
Port portl( "serverl:80" );

} // 3abbiTb 3aKpbITb MOPT HeNnb3s — OH bOyaeT 3aKpbiT
// aBTOMATWYeCKU Mpu BbIXOAe U3 061acTM BUAMMOCTWU

shared_ptr<Port> port2 = /*...*/; // port2 6yaeT 3akpbiT
/ aBTOMaTMYeCKU, Korjaa byaeT YHUYTOXEH MOCnefHUn
// ccbinawwuinca Ha Hero obbekT shared_ptr

BbI MOKeTE TaKKe UCIIOJIL30BaTh OUOIHMOTEKH, KOTOPHIC PEAIN3YIOT COOTBETCTBYIOIIHI 1Ia0JIOH
npoexTupoBanus (cM. [AlexandrescuOOc]).

[Mpu peanuzanmu uaromsl RAIIL crnemyeT 0co00 THIATENBFHO MOAXOIUTH K BOMPOCY O KOMUPYIO-
1IeM KOHCTPYKTOpPE U NPUCBaMBaHUU (CM. peKoMeHauuio 49): 0ObIYHO reHeprupyeMble KOMITUISTO-
poM Bepcuu THX (QYHKIMNA HE MOAX0AAT. Eciy KOnMpoBaHUE JIMIIEHO CMBICHIA, KOUPYHOIIUH KOH-
CTPYKTOp W OIlepaTop NPHCBAaUBAHUS MOXKHO SIBHBIM 00pa3oM 3alpeTHTh, Jenas MX 3aKPbITHIMU
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YJIeHaMU U He ompenesnss (CM. pekoMeHaanuo 53). B npoTuBHOM ciydae KONMMPYHOIIUIT KOHCTPYK-
TOp AyOIMPYET pecypc WU MCIONIB3YEeT CUETUMK CCHUIOK HAa HETO, U TO K€ AENAeT U OepaTop IpH-
CBaMWBaHus, IpU HGO6XO}II/IMOCTI/I OCBO60}II/IB pecypc, KOTOPBIM 00BEKT BJIazeyI A0 MpHUCBaWBaHUA.
Krnaccuueckoll omuOKo# sBiseTcs: 0cBOOOXKIEHUE CTApOro pecypea A0 TOro, KaK yCIEHIHO JyOmu-
pOBaH HOBBIH (CM. pekoMeHauuto 71).

OO6ecneubTe, 4TOOBI BCE pecypchl MpUHALIeKanu o0bekTaM. [IpenoyTuTensHO XpaHuTh BCe AU-
HaMHM4Y€CKU BBIJACICHHBIC PECYPChI MOCPEACTBOM HHTCIUICKTYAJIbHBIX, a HE O6I>I‘IH]>IX, y'[(a?;aTCJ'ICﬁ.
Kpome Toro, cieyeT BBIIOIHATH KaXKJO€ SIBHOE BBLAEICHUE pecypca (HalpuMep, New) B OTAEIbHOI
MHCTPYKIMH, KOTOpas TYT e IepeaaeT pecype yrpasisoniemMy oonekTy (Hanpumep, shared_ptr).
B npoTHBHOM cilydyae MOXKET BO3HUKHYTb YT€UKa PECYPCOB, CBSI3aHHAS C TEM, UTO MOPSIOK BbIUMCIIE-
HUSA ITapaMeTpoB QyHKIMM He onpexnesieH (cM. pexomeHaaruio 31). Hanpumep:

void Fun(shared_ptr<widget> spl, shared_ptr<widget> sp2);

ééniéﬁared_pt r<widget>(new widget),

shared_ptr<widget>(new widget));

Taxoii kox HebezonaceH. Crangapt C++ mpenocraBisieT KOMIWIATOPY OOMbLIVI0 cBOOOAY JeH-
CTBHH IO HEPEyNOPSIIOUYEHHIO BEIPAXEHHH, KOTOPBIE CO3/1Al0T JBa apryMeHTa (yHkuuu. B gactHO-
CTH, KOMITWIATOP MOXET YepeJI0BaTh BBHIIOJIHEHHE ITHX JIBYX BbIpaKEHHH: CHavasa it o6oux o0b-
€KTOB MOXXET OBITh BBIMOJIHEHO BBIJCICHUE NMaMATH (IIPHU MMOMOILM OIepaTopa New), a yxe 3aTeM
Oy/yT BBI3BaHbI [Ba KOHCTpYKTOpa Widget. Takas mociemoBaTenbHOCTh IEHCTBHI MOXKET IIPUBEC-
TH K YT€UKE: €CIIU OJMH U3 KOHCTPYKTOPOB CTeHEPUPYET HCKIIOUEHHE, TO MaMsTh A1 0py2020 00b-
€KTa HUKOTIa He OyzieT ocBoOoIeHa (0oJee AeTaNbHYI0 HH(POPMAIUIO 10 3TOMY BOIPOCY BbI Hali-
nete B [Sutter02]).

Ora ToHKasg npolieMa UMeeT MPOCTOE pellleHHe: CIelyiTe IPUBEICHHOMY BbIIIE COBETY M HU-
KOTZla HE BBIACTANTE B OJHON MHCTPYKIMU OONbIIe OJHOTO pecypca. CienyeT BBIIONHATE KaXKA0e
SIBHOE BBIJIEJICHNE pecypca (Hampumep, New) B OTAEIbHOW MHCTPYKIUHU, KOTOpas TYT ke IepeaaeT
pecypc ynpasJstoieMmy o0nekry (Hanpumep, shared_ptr), nanpumep:

shared_ptr<widget> spl(new widget), sp2(new widget);
Fun( spl, sp2 );

CM. TakxKe ONMCcaHue JOMNOJJHUTEJIBbHBIX IPEUMYIICCTB TaKOTO CTHUJIA B pEKOMEHAAIINN 31.

NcknodeHuda

Mo>XHO uYepecuyp yBIEUbCS MHTEJUIEKTYaJIbHBIMH yKa3aTeqsiMmu. OOBIYHBIC yKa3aTelu BIIOJIHE
MOJIXOMAT Al KOJa, B KOTOPOM YKa3blBaeMblii OOBEKT BHJEH TOJBKO B OIpPaHMYEHHOM OOBEME
(Hanpumep, BHYTpH Kjlacca — THIIA yKa3aTelsls Ha y3ell JepeBa B Kiacce Tree, HCHONb3yIoLics
JUTS HABUTALlMH 110 JIEPEBY).

Ccblkun

[Alexandrescu00c] * [Cline99] §31.03-05 ¢ [Dewhurst03] §24, §67 * [Meyers96] §9-10
[MilewskiOl] o [Stroustrup00] §14.3-4, §25.7, §E.3, SE.6 * [Sutter00] §16 ¢ [Sutter02] §20-21
[Vandevoorde03] §20.1.4
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CTunb KoanpoBaHus

Konemanma onst 00nozo sensiemces nepemenHotl 0s 0py2o2o.
— Aumnan [lepmuc (Alan Perlis)

B aToMm paszene Mbl nepeiiiemM OT BOIIPOCOB MPOEKTUPOBAHUS K BOIIPOCAM, KOTOPbIE MOSBIISAIOT-
Cs1 B OCHOBHOM P PeajlbHOM KOJUPOBaHUU.

[TpaBuia u peKOMEHAAIMHU U3 ATOTO pa3ziesia MPUMEHUMBI OE€30THOCUTENBEHO K KOHKPETHOH 00-
JIACTU sA3BIKA TPOTPAMMHPOBAHMS (HaIpuMep, (yHKIHUSIM, KIaccaM WM MPOCTPAHCTBAM MMEH), HO
IIPUBOJAT K MOBBIIIEHUIO Ka4eCTBa Ballero kojga. MHorue u3 npeacTaBlIeHHbIX UJHOM MO3BOJISAIOT
BallleMy KOMIIMIATOPY aKTHBHEE IIOMOraTb BaM B pa0oTe, a BaM — H30€KaTb ONACHBIX MECT
(BKJIIOYaAsl HEOMNPEJIENICHHOE TOBE/IEHHE), KOTOPble KOMIMISATOP HE BCErZa B COCTOSHUU BbISIBUTB.
Bce 310 nenaert Bai koj 60siee HaJeKHbIM.

B sTom pasnerne Mbl cuuTaeM Hanboiee BaxxHON pexomenpanuio 14: “TlpeanounTaiite ommoOku
KOMITWISIIMY ¥ KOMIIOHOBKY OIIMOKaM BPEMEHH BBIIOIHEHUS .



14. MNpepnoyuTtanmTe OLLNOKN KOMNUAALUN
M KOMMOHOBKM OLLMOKamM BpeMeHU
BbINOJIHEHUSA

Pesiome

He crout OTKJIa/bIBAaTh 10 BBIIOIHEHHS IPOrPaMMBbI BBISBICHHE OLINOOK, KOTOPIE MOXHO 00-
HapYXHUTh TIpH ee cOopke. IIpeAnodTUTENBEHO MUCaTh KO, KOTOPbIA HCIOIb3yeT KOMITWISATOP IS
MPOBEPKH MHBAPUAHTOB B IPOLECCE KOMITUIILIME, BMECTO TOTO, YTOOBI IIPOBEPSITH MX BO BPeMsi pa-
60TbI IporpamMmbl. [IpoBepKH BPEMEHH BBIIIOJIHEHHUS 3aBUCST OT BBITOJIHUMOIO KOJA U TaHHBIX, TaK
YTO BBI TOJIBKO M3PE/IKa MOXKETE MOJHOCTBIO II0JIarathesi Ha HUX. [IpOBEpKH BpeMEeHH KOMITHIISILHIH,
HAIIPOTUB, HE 3aBUCSAT OT JAAHHBIX M HPEIBICTOPUM HCIONHEHUs, 4TO 0ObIYHO obeclieunBaeT Ooiee
BBICOKYIO CTETIeHb HaJIeKHOCTH.

O6cyxaeHue

S3pik C++ mpenyaraeT Maccy CpeAcTB A “yCKOPEHUs OOHAapY>KeHHUs OIIMOOK BO BpeMsl KOM-
mwriun. Vicrions30BaHNe 3THX BO3MOXHOCTEH CTaTHYECKHX IPOBEPOK JAeT MacCy HPEenMyIEecTB,
BKJTIOYAsl CIEAYIOIIHE.

o  Cmamuueckue npoeepku He 3aeucsint om OaHHBIX U 1I02UKU npozpammol. CraTudeckue npo-
BCPKU TrapaHTUPYIOT HE3aBUCUMOCTH OT BXOJIHBIX HAaHHBIX MPOIpaMMbl WM IIOTOKa €€ BbI-
noJyiHeHus. B MPOTUBOIIOJIOKHOCTb 3TOMY, YTOOBI y66HI/ITI>C$[ B ,HOCTaTO‘IHOfI CTPOTrOCTH TEC-
TUPOBaHUs BPEMCHU BBITIOJIHCHHS, Bbl JOJDKHBI ITPOBEPUTH €0 Ha NMPEACTAaBUTCIBHOM Habo-
P€ BXOOHBIX JAHHBIX. 210 JA0CTAaTO4YHO OoJIbIIast U HEIpUATHAA pa60Ta IJIA BCEX HETPHUBH-
AJIbHBIX CUCTEM.

o Cmamuuecku svipadicentvle Mooenu 6onee cmpoeu. 3a4acTyro TO, 4TO porpamMMa Hojaraercs Ha
MIPOBEPKH BPEMEHH KOMITWLILMY, a HE BPEMEHH BBINONHEHNS, OTpayKaeT JIYYIIMi JH3aiiH, mMo-
CKOJIbKY MOJIENb, CO3/1aBaeMast IIPOrpaMMOl, KOPPEKTHO BBIpaXK€Ha C UCHOJb30BAHUEM CHUCTEMBI
tinoB C++. Takum 00pa3oM, Bbl 1 KOMIMILITOP OKAa3bIBACTECH MAPTHEPAMH € OOLIMM B3IIIIOM
Ha MHBApUaHTHI NIPOrpaMM. 3a4acTyi0 HNPOBEPKH BPEMEHH BBHINOIHEHUS MPUXOIUTCS HCIOIB30-
BaTh TaM, TJIe TEOPETHIECKH MPOBEPKY MOXHO ObLIO OBI IPOBECTH CTATHYECKH, HO CHENATh 3TO
HEBO3MOJKHO U3-3a OTPAaHUUYCHHH S3bIKA IPOrPAMMHUPOBAHUS (CM. peKOMEH Ao 68).

e Cmamuueckue npogepKku He npugoOsm K HAKIAOHbIM pacxo0am epemeHu guinoanenus. Ilpu
3aMeHe JWHAMUYECKMX IPOBEPOK CTAaTMYECKUMH CO3/laBaeMasl BBINOJHHMAs IpOrpamMma
OKa3bIBaeTCs OBICTPEE, OCTABASICh CTOJIb KE KOPPEKTHOH.

Onua w3 Hanbojiee MOIIHBIX WHCTPYMEHTOB CTaTHYECKHUX MpoBepok B C++ — crarmyeckas
npoBepka TUNOB. Cropsl 0 TOM, JIOJDKHBI JIM THUIBI NpoBepsTbesi crarndecku (C++, Java, ML,
Haskell) mmun guaamudeckn (Smalltalk, Ruby, Python, Lisp), Bce emne akTHBHO MpOIOIKAIOTCS.
B o0rmieM ciydae HET SBHOTO MOOEAUTENS, U UMEIOTCA SI3bIKA M CTHJIM pa3pabOTKU, KOTOPBIE JaloT
XOpOIIIe pe3yIbTaThl Kak B OJHOM, TaK W BO BTOPOM cirydae. CTOPOHHHUKH CTaTHYECKOW TPOBEPKH
apryMEHTHPYIOT CBOIO MO3UIMIO TE€M, YTO 00paboTKa OOJBIIOro Kiacca OIMOOK BPEMEHH BBINOJ-
HCHHSI MOXET OBbITh MPOCTO YCTpPaHEHa, YTO JaeT OoJiee HAEKHYIO U KaYeCTBCHHYIO MPOrPaMMY.
[TOKJIOHHUKHM TUHAMUYECKHX MPOBEPOK TOBOPAT, YTO KOMIMJISTOPHI CIIOCOOHBI BBISIBUTH TOJIBKO
4acTh MOTEHIMAIBHBIX OIIUOOK, TAK YTO ECIU BBl BCE PABHO JOJDKHBI MHCATh TECTHI IS BAIIIMX MO-
JIyJeH, Bbl MOXeTe BOOOIIE HEe BOJHOBATHCSA O CTATHYECKHX IPOBEPKAx, MOJYYUB MPH STOM MEHEe
OTPaHMYUBAIONIYIO CPEy IPOTPAMMHPOBAHHUS.

40 CTunb KOAUPOBAHMS



[TOHATHO O/HO: B KOHTEKCTE CTAaTMYECKH THUIHM3MPOBAHHOTO si3bika C++, o0ecreyrBaroniero
CTPOTYIO TIPOBEPKY THIIOB M MHUHHMAJBHYIO aBTOMaTHYECKYIO0 MPOBEPKY BPEMEHH BBIOJIHEHHS,
MPOrPaMMHUCTBI OMPEIEICHHO TOJDKHBI UCIIOIB30BaTh CUCTEMY THIIOB ISl CBOCH IMOJIb3bI BE3JIE, TIC
TOJIKO 3TO BO3MOXHO (cM. pekomenaauuu ¢ 90 no 100). B To ke Bpems TecTUpoBaHHE BpeMEHHU
BBIMOJIHEHUS LIEJIECO00Pa3HO /sl BBIIIOJIHEHHS IIPOBEPOK, 3aBUCSIIUX OT JAHHBIX U MOTOKA BBIMOJ-
HEHUSI TIPOTPaMMbI (HalpuMep, IPOBEpKa BBIXOJA 33 TPAHUIIEI MACCHBA MM KOPPEKTHOCTH BXOJ-
HBIX TaHHBIX) (cM. pekoMenaauuu 70 u 71).

Mpumepsbl

WmeeTcst psia IpUMEPOB, Te BB MOXKETE 3aMEHHUTh MPOBEPKH BPEMEHH BBITIOJHEHHS ITPOBEPKa-
MH BPEMEHU KOMIMJISIIHH.

Ipumep 1. Jlocuueckue ycnosus epemenu komnuasyuu. Ecnu BBl poBepseTe JOTUYECKOe YCIIo-
BHE BpeMeHH KOMIIIANUK Hanonobue sizeof(int) >= 8, ucmons3yiite craTnyeckue MPOBEPKH
(oOpatuTe Takke BHUMaHHE HA peKoMeHaanuio 91).

IIpumep 2. Honumoppusm spemenu komnunayuu. Ilogymaite o 3aMeHe noauMoppu3mMa Bpeme-
HY BBITOJHEHMS! (BUPTYyalIbHbIE (DYHKLUH) TTIOJTUMOP(PH3MOM BPEMEHH KOMITWILIIHMY (IIa0JIOHbBI) IPU
omnpezeneHuy 0000IeHHbIX (GYHKIUHA Wi THNoB. [Tocnequuii MpUBOIUT K KOAY C JIydilel craThde-
CKOH TPOBEPKOH (CM. TaKKe peKOMEeH A0 64).

IIpumep 3. Ilepeuucnenus. Iogymaiite 00 onpeaeIcHUN MEPEYUCICHUH (MM, YTO elle JIydIle,
MIOJTHOCTBIO 3aKOHYEHHBIX THITOB), KOT/Ia BaM TpeOyeTCsl BRIPa3UTh CHMBOJIBHBIE KOHCTAHTBI HITH OT-
PaHUUYCHHBIC LIETOYHUCIICHHBIC 3HAUCHUSL.

Ipumep 4. Ionuscarowee npeobpazoganue munog. Ecam BB 9acTO HCHONB3yeTe OIEPaTOp
dynamic_cast (wm, 4To ere Xyxe, HENpoBepsAeMblii Static_cast) mwis MOHMKAIOLIEro mpe-
00pa3oBaHMs THIIOB, BO3MOXKHO, Balll 0a30BBIi KJIACC MPENOCTABISET CIHUIIKOM Myl (YHKIHO-
HanbHOCTH? [lomymaiiTe HaJ MepenpoeKTUPOBaHMEM BalllX WHTEP(EHCOB TaKUM 00pa3oM, 4TOOBI
Ballla MporpamMMa MOTJIa BEIPa3UTh HEOOXOMUMBIE BEIYUCIICHUS TIOCPEICTBOM 0a30BOTr0 Kilacca.

NcknodeHuda

HexoTopsle ycrnoBust He MOTYT OBITH POBEPEHHI B MPOIIECCEe KOMIMIIALMM U TPEOYIOT MPOBEPKU
BPEMEHH BBINOJHEHHs. B TakoM ciiydae Juisi OOHapy)KeHHs BHYTPEHHHX NPOTPaMMHBIX OMIHOOK
CJIelyeT UCIOJIb30BaTh assert (cM. pekoMeHaaluo 68) U cie0BaTh COBETaM U3 OCTAILHON YacTH
paszena, MOCBSIMIEHHOTo 00paboTKe OMMOOK, Ui MPOYMX ONIMOOK BPEMEHU BBIIONHEHUS, TAKHX
KaK OLIMOKH, 3aBUCAIINE OT TAHHBIX (CM. peKOMeHaluu ¢ 69 mo 75).

Ccbinkn

[AlexandrescuOl] §3 ¢ [Boost]  [Meyers97] §46 » [Stroustrup00] §2.4.2 » [Sutter02] §4
[Sutter04] §2, §19
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15. AKTUBHO UcnoJsib3yurte const

Pesiome

const — Bam JApyr: HeM3MEHseMble 3HAU€HUs IPOLIe NOHMMATbh, OTCIEKUBATh U MOTUBHUPO-
BaTh, T.€. TaM, TJie 3TO IIeNecoo0pa3Ho, JIydIlle HCIONb30BaTh KOHCTAHTHI BMECTO IIE€PEMEHHBIX.
Caenaiite const onucaHueM IO yMOJIYAHUIO IPH ONpENEICHUN 3Ha4eHUs: — 3TO 0€30I1acHO, Ipo-
BEPsSIEMO BO BpeMsl KOMIMJISILUY (CM. peKkoMeHAaluio 14) u uarerpupyemo ¢ cucremoit TunosB C++.
He BbinonusiiTe npeoOpa3oBaHuii TUIIOB ¢ 0TOpacklBaHUEM CONSt KpoMe Kak IIPU BbI30BE HEKOP-
PEKTHOH ¢ TOUKH 3peHusl ynorpediaeHus Const GyHkuu (cM. peKoMeHIanuio 94).

O6cyxneHune

KoHcTaHThl ynpomaroT KoJl, HOCKOJIBKY BaM JJOCTATOYHO TOJIBKO OJIMH pa3 B3IVIAHYTh Ha €€ OIl-
penenenue, 4ToObl 3HaTh, YEMY OHA paBHA Be3Je. PaccMOTpruM Takoi Koa:

void Fun( vector<int>& v ) {

coné{:.size_t len = v.size();
// ... n euwe 30 cTpok

VBuzieB Takoe omnpeneeHue 1€en, Bbl MOJdydacTe HaACKHY HHPOPMAIMIO O CEMAHTUKE DTOU
KOHCTaHTHI B Ipejiesiax 001acTH €e BUIUMOCTH (B MPEIIOI0KEHUH, YTO KOJI HE YCTPaHsET ee KOH-
CTaHTHOCTb, YET0 OH JIeNIaTh HE JIOJDKEH, KaK Bbl y3HAETE Jiajee): 3To HH(popMalus o AJHHE V B OI-
pEleNIeHHOM TOYKe MporpamMMbl. B3riissHyB Ha OJHY CTPOKY, BBI TIOJYYHIIH BCIO HEOOXOIHUMYHO WH-
Gbopmanmio st Beei obiactu BuauMocTd. Ecnu Gbl mepemMenHast 1en He Oblia ompejenieHa Kak
const, oHa MorJa Obl OBITh MO3KE U3MEHEHA — HEMOCPEICTBEHHO HIIH KOCBEHHO.

3aMeTHM, 4YTO ONMMcaHue CONStT He sBisercs riyookuM. UTOOBI MOHATH YTO UMEETCS B BUAY,
paccMoTpuM Kiacc C, KOTOPbIi uMeeT wieH Tumna X*. B 00bekte C, KOTOPBIN ABJISCTCS KOHCTAHTOM,
yjieH X* Takxke SBJSIETCS KOHCTaHTOM, HO caM OOBEKT X, Ha KOTOPBI OH yKa3bIBaeT, KOHCTAHTOW HE
siBistercst (cM. [Saks99]).

Jlornueckyro KOHCTaHTHOCTh CIIEIyeT PEaIn30BBIBATH C MCIOJIb30BAHHEM YIICHOB, ONMHUCAHHBIX
kak mutable. Korma koHcTanTHAs QYHKIUS-UIEH Ki1acca ONpaBIaHHO TpeOyeT MOTU(UKAIINK TIe-
peMeHHol-uieHa (T.e. KOTa 3Ta NepeMEeHHas He BIMSACT Ha HaOJl0JaeMoe COCTOsIHUE OOBEeKTa, Ha-
MIPUMeED, ECIIHM 3TO KIIIMPOBAaHHbIE JaHHBIE), OOBSIBUTE 3Ty MEPEMEHHYIO-WIEH Kak mutable. 3ame-
THM, YTO €CII BCE 3aKPBIThIC YICHBI CKPBITHI C MCIOJIb30BaHHEM MIUMOMBI Pimpl (cM. pexomeHna-
o 43), onmcanne mutable He sBIseTCS HEOOXOANMBIM HH ISl KOIIMPOBAHHOM HH()OPMAIMH, HA
U HEM3MEHHOT'O yKa3aTels Ha Hee.

Moaudukatop COnst HamoMHHAET BUPYCHOE 3a00JieBaHHWE — TMIOSIBUBIIMCH B BallleM KO
OJIMH Pa3, OH MPUBEAET K HEOOXOAMMOCTH COOTBETCTBYIOIIEIO M3MEHEHHUSI CUTHATYpP (QYHKIMH, KO-
TOpBIC €IIe HE SBJSIFOTCSA KOPPEKTHBIMU B IUIAHE MCIOJIb30BaHUs CONSt. DTo Kak pa3 He ominbka,
a xopollee CBOWCTBO, CyLIECTBEHHO YBEIMYHMBAIOLIEEe MOIIb MOJu(uKaTopa CONSt, KOTOPBIH elie
HE TaK JaBHO ObLI JOCTATOYHO 3a0pOIICH, a €r0 BO3MOXXHOCTH HE BITOJIHE TTOHSTHI U OlleHEeHBI. [1e-
penenka CyleCTBYIOLIET0 KOJa Uil ero KOPPEKTHOCTH B IUIAHE HMCHOJIB30BaHHA CONSt TpelyeT
YCHJIHIA, HO OHU CTOSIT TOT'O U JJa)KE TMO3BOJISIOT BBISIBUTH CKPBITHIC OIIMOKH.

KoppekTHoe mpuMeHeHHe CONSt AaeT OTVIMYHBIC PE3YJbTaThl U MOBBINIAET 3()(HEKTUBHOCTD.
Upe3BblyaifHO BaXKHO MPABUIBHO U MOCJIEI0BATEILHO HCIIOIB30BaTh MOAU(UKATOP CONST B BalIMX
nporpamMMax. [ToHMMaHKuEe TOTO, KaK M TJe U3MEHSETCS COCTOSHHE MPOrpaMMbl, 0COOEHHO HE00X0-
JTIUMO, @ MOJTU(PHUKATOP CONSt MO CYTH JOKYMEHTHPYET HEMOCPEACTBEHHO B KOJIE IPOTrPaMMBbI, T/ie
HMMEHHO KOMITWJISATOP MOXET IOMOYb BaM B 3ToM. [IpaBuiibHOE ynotpebieHue CONSt moMoxer Bam
JIydie pa3o0paTbcsi ¢ BOMPOCAMH MPOCKTUPOBAHUS M CIIENIaTh Balll KO 0ojiee HaJIe)KHBIM U 0e30-
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nacHbIM. Ecii BBI BRISICHUIIH, YTO HEKOTOPYIO (DYHKIMIO-WIEH HEBO3MOXKHO CIETIaTh KOHCTAaHTHOH,
3HAYHT, BBl OoJiee JeTaabHO Pa3o0painch ¢ TeM, Kak, TOe M ImodeMy 3Ta (QYHKIHS MOIUGHIHPYeT
cocTosiHue 00bekTa. Kpome TOro, Bel cMOXKeTe MOHSAThH, KAKUE WICHBI-JaHHbIC 00BEAUHSIOT (HH3HU-
YECKYIO U JIOTHYECKYIO KOHCTAHTHOCTb (CM. IIPUBEJICHHBIE HIKE IIPUMEDBI).

Huxorna He npuberaiite kK npeoOpa3oBaHUIO KOHCTAHTHOTO TUIIA B HEKOHCTaHTHBIN, KPOME CIIy-
9JaeB BBI30Ba (DYHKIIMH, HEKOPPEKTHOH B IIaHE HCHONB30BaHHUA MogupHKaTopa COnst (He Moam-
¢buupylome napamerp, KOTOPBII TeM HE MEHEee ONMCaH KaK HEKOHCTAHTHBIH), a TakKe TaKoro
penKoro ciydasi, kak crocob 3amensl mutable B crapom koMnuisiTope, He MOIJEPKUBAIOILEM ITY
BO3MOXHOCTb.

Mpumepsbl
Ilpumep. Hzbezaiime const ¢ obvsgnenusx Qyukyutl, NPUHUMAIOWUX NApamMempsl No 3Haye-
Huto. JIBa ClieyIoInX 0ObsBICHUS a0COIIOTHO SKBUBAJICHTHBIL:

void Fun( int x );

void Fun( const int x ); // ObbsB/NeHME TOM Xe camMon (YHKUUW:
// const 34ecb UrHopupyeTcs

Bo BropoM 00BsBICHHH MOTU(HUKATOp CONSt mM30bITOYeH. MBI peKOMEHIyeM OOBSBIATH
¢byHKIMM 63 TaKUX BBHICOKOYPOBHEBBIX MOJU(MHUKATOPOB CONST, YTOOBI TOT, KTO YHTAET BAIlH 3a-
TOJIOBOYHEIEC (haiinbl, He OBUT Je30pHeHTHpoBaH. OJHAKO HCIIOIb30BAaHME TAKOTO MOJH(HKATOpa
HMeeT 3HAUeHUE B onpedenenuy QPyHKINU U €ro MPUMEHEHNE MOKET OBITh ONPABAAaHO C TOYKU 3pe-
HUS 0OHapyXXeHHS HellpeJHAMEPEHHOT0 H3MEHEHHS IIepeJaHHOTO ITapaMeTpa:

void Fun( const int x ) { // OnpeaeneHve ¢yHKuumn Fun

++X; // owmnbKa: Henb3A M3MEHATb KOHCTAHTHOE 3HayeHue
// ...

Ccbinkn

[Allison98] §10 ¢ [Cline99] §14.02-12 ¢ [Dewhurst03] §6, §31-32, §82 « [Keffer95] pp. 5-6 ¢
[Koenig97] §4 « [Lakos96] §9.1.6, §9.1.12 » [Meyers97] §21 « [Murray93] §2.7 « [Stroustrup00]
§7.2, §10.2.6, §16.3.1 * [Sutter00] §43
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16. U3berante MakpocoB

Pesiome

Makpoc — camblit HeripuaTHbII HHCTpyMEHT C 1 C++, 000pOTeHb, CKPHIBAIOLIMICS 10T JTNYH-
HOW (YHKIIMH, KOT, TYJSIOMIKI caM 1o ceOe 1 He oOpaularonii HUKAKOro BHUMAaHMs Ha IPaHMILIbI
Bammx oOnacreil BuanMocTH. beperurecs ero!

O6cyxaeHue

TpyaHO HAWTH A3BIK, JOCTATOYHO KPACOUHBIH, YTOOBI BHIPA3UTh BCE, YTO XOUETCS CKA3aTh O MakK-
pocax. Ho TeM He MeHee npuBeeEM HECKOJIBKO IIUTAT.

Maxpocel no MHOZUM NPUYUHAM — 6eCbMA HEeNpUSMHAs 6elyb, KOMOPAs MO Cem Cmams no-
npocmy onachol. B nepeyro ouepedv smo c813aH0 ¢ mem, umo MAaKpoCsl — CPeOCmeo 3amMeHbl
mekcma, Oelicmeyrowee 60 epemMs 06pabomKu UCXOOHO20 MEKCMA NPenpoyeccopoM, m.e. euje
00 M020, KaK HAYHemcst Kakas-1ubo nposepka cunmaxcuca u cemanmuku. — [Sutter04] §31
Mhue He Hpasumcs 60bUWUHCINEO U008 Npenpoyeccopos u Makpocos. Oona uz yenei C++ —
coenamo npenpoyeccop C usnuwnum (§4.4, §18), nockonvky A cuumaio e2o 60abuiol OUUO-
xoul. — [Stroustrup94] §3.3.1.

Maxkpocwsl noumu Hukoeoa He asnaromcs Heobxooumvimu ¢ C++. Hcenonvzytime const (§5.4) unu
enum (§4.8) ons onpedenenus asnvix Koncmanm [cM. pekomenmarmio 15], 7n7ine (§7.1.1) ona
moeo, umobbl uzbeNcamsv HAKIAOHBIX PACX0006 HA 6bi306 QyHKyuu [HO CM. peKoMeHAaImio 8],
template (anasa 13) ons onpedenenus cemeticme (ynkyuti u munos [CM. peKOMeHIaImu ¢ 64
o 67], u namespace (§8.2) ons mozo, umobwl uzdexcams KOHGAUKMOE uMeH [CM. PEKOMEH ALK
¢ 57 no 59]. — [Stroustrup00] §1.6.1

Ilepsoe npaguno no npumeHeHuIo MaKkpoco8 lacum: He UCHOAb3Ylme ux 00 mex nop, noka y
6ac He 6ydem Opyzoeo evixooa. Ilpaxmuuecku 000U MAKpoOc ceudemenbcmeyem o0 Hecogep-
uleHCmee A3bIKA NPOSPAMMUPOSAHUS, NPocpamMmbl unu npoepammucma. — [Stroustrup00] §7.8

OcHoBHas npobnema ¢ Makpocamu C++ 3aKIH04aeTcst B TOM, YTO OHM BBIIVIAISAT TOpas3lo IpH-
BJIEKaTENIbHEE, YEM SIBJISIFOTCSI TAKOBBIMU Ha caMoM Jiese. Makpochl UTHOPUPYIOT 00JacTH BUIAMMO-
CTH, UTHOPHUPYIOT IMPOYNEC BO3MOXXHOCTHU U IpaBUJIa A3bIKa, U 3aMCHSAIOT BCC CUMBOJIbI, KOTOPLIC I1€-
peonpenessioT npu nomouin aupektussl #define, no camoro kouua ¢aitna. [IpumeHeHne makpo-
COB BHCUIHC IIOXOAUT HA UM WJIK BbI3OB (byHKLII/II/I, HO HC UMCECT C HUMHU HHUYECTO O6H.IGFO. Maxpocm
“HErurHeHUYHbl”, B TOM CMBbICJIE, YTO OHU MOTYT OBITb PACKPBITHl HEOXKUAAHHO, IPUYEM IIpEBpa-
TUTHBCA B 3aBUCHMOCTU OT KOHTCKCTA UX HUCIOJIb30BaHHs B CaMbIC PAa3HbIC KOHCTPYKIIHUU. HO,ZICTa-
HOBKA TEKCTa, BBINOJHAEMAas MAaKpOCaMH, AENaeT HalucaHue XOTsA Obl B HEOONIBIIONW CTEHNEHU
“IPUIIMYHOrO” MaKpOCa CMEChIO UCKYCCTBA U UEPHON Maruu.

ITporpaMMHCTBI, KOTOpPEIE TIONIATAIOT, YTO THKENEe BCEro pacmu(poBaTh OMMOKH, CBI3aHHEIC C
1H3.6J'IOH3.Ml/l, BCPOATHO, MMPOCTO HUKOI'Ja HE UMEJIN J€JIa C IJIOXO HallMCaHHBIMH HUJIM HCBEPHO HC-
[0J1b30BaHHBIMU MakpocaMu. 111aGi10oHBI SBIAIOTCSA 4AaCTbIO CUCTEMBI THIIOB C++, U TEM CaMbIM IO-
3BOJIAIOT KOMIIWJIIATOPY KyJa JIy4YlIC CIIPaBJIATHCA C HUMH, YEM C MaKpOCaMU, KOTOPBIC UMECIOT MaJlo
00IIIero ¢ A3BIKOM MPOrPaMMHUPOBAHUA. XyXKe TOTO, B OTIMYHE OT IMIa0JIOHOB HEBEPHBIC MaKPOCHI
MOTYT OBITH PACKPBITHI B HEUTO, YTO B CHJIY YMCTOH CIIy4ailHOCTH CKOMIMJIUPYETCS, HE UMes NpH
9TOM HUKAaKoro cMeicia. M HakoHell, omubKka B MaKpoce 0OHApyKUBAETCsl TOJILKO IIOCNE TOrO, Kak
MaKpoC pacKpBIBAETCS, a HE TIPU €ro ONpeaeIeHNH.
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Jlaxxe B TeX pelKuX cilydasx, IJie IPUMEHEHHE MaKpOCOB ONMpPaBAAHHO (CM. MMOJpa3/iell, MOCBS-
LIEHHBIN UCKJIIOYEHUSIM), HEb3sl JaXKe IO0LyMaTh O TOM, 4TOOBI HAIUCATh MAKpOC, KOTOPBIN sBIIA-
eTcsl PaclpOCTPaHEHHBIM CIOBOM MIn abOpeBHaTypoill. J[ns BCex MakpoCOB Kak MOKHO CKopee
npumesiiite nupektusy #undef, Bcerna naBast UM HEOOBIYHBIE YPOUTHBBIE KIMEHA B BEPXHEM PErH-
cTpe, u30erast Ipy TOM pPa3MEILICHUs UX B 3aT0JIOBOYHBIX (aifnax.

Mpumepsbl

Ipumep. Ilepedaua uncmanyuposanus wabrona makpocy. Makpocsl TOHAMAIOT B JOCTAaTOY-
HOM Mepe TOJIbKO KpYTJIble M KBaJpaTHble ckoOku. B C++, ojHaKo, onpesiesieHa HoBasi KOHCTPYKIIHS
C YIJIOBBIMH CKOOKaMH, HCIOJIb3yeMasi B IabaoHax. Makpocsl He MOTYT KOPPEKTHO 00paboTath 3Ty
CUTYalINIO, TaK YTO BHI30B

MACRO( Foo<int, double> )

MaKpOoC BOCIIPHHUMAET Tak, OyATO eMy MepeqaHbl IBa apryMeHTa, a uMeHHo Foo<int u double>,
B TO BpeMs KaK B JIeHCTBUTEIBHOCTH 3Ta KOHCTPYKLUS IpecTaBisieT co0oi equnblil 00beKT C++.

NcknodeHunda

Makpochl OCTAKOTCS €MHCTBEHHO BO3MOYKHBIM PEILEHUEM Il HEKOTOPBIX BAKHBIX 3a1a4, TAKHX
Kak 3ammTa qupekTuBbl #include (cMm. pexomenmanmio 24), ucnonp3oBanne aupektus #ifdef u
#if defined ms ycioBHON KOMIWIALMK U peanu3alus assert (CM. pekoMeHaanuo 68).

I[lpu ycIoBHOW KOMITIISIIMHU (HAaIlpUMep, CHCTEMHO-3aBICHMBIX YacTeil) usberaiire pasbpoca mo
Bcemy Tekcty mupektus #1fdef. Bmecto aroro mydine opraHu3oBath Ko TaKUM 00pa3oM, 4TOObI
HCIIOJIB30BAHIE MaKpOCOB 00ECIICYNBAIO BO3MOXKHOCTh AIBTEPHATHBHBIX PeaM3aldii OJHOrO 00-
niero uHTepdeiica, KOTOPHIA 3aTeM OYAET UCITOTb30BATHCS B IPOTPAMME.

Mo3KHO (HO OCTOPOXHO) HCIOJIB30BaTh MAKPOCHI BMECTO OOJIBIIOr0 KOJIUYECTBA KOMMPOBAHUIMA
U BCTaBOK OJIM3KUX ()ParMeHTOB KOJA.

3amerum, 4to [C99] u [Boost] BKIIFOYAIOT COOTBETCTBEHHO YMEPEHHBIE U PAJUKAJIbHbBIE PACIIH-
PEHUSI IPEMPOIIECCOPOB.

Ccbinkn

[Boost] ¢ [C99] * [Dewhurst03] §25-28 ¢ [Lakos96] §2.3.4 ¢ [Meyers96] §1 * [Stroustrup94] §3.3.1 ¢
[Stroustrup00] §1.6.1, §7.8 * [Sutter02] §34-35 o [Sutter04] §31 * [SutterO4a]

16. V3b6eraiite MakpocoB 45



17. U30eramte marmyeckux ymcen

Pesiome

W36eraiiTe MCIOIB30BaHKS B KOJE JHUTEPATbHBIX KOHCTAHT Harmomobue 42 win 3.1415926.
Takne KOHCTaHTHI HE CAMOOYCBUIHBI U YCIOKHSIIOT COMPOBOMKICHNE KO/, TIOCKOJIBKY BHOCST B He-
TO TPYOHOOTPEIETUMBIN BUI IyOnupoBanus. VICIIONb3yiiTe BMECTO HHUX CHMBOJIBHEIE HMEHA M BBI-
paxkenus Harmogobue width*aspectRatio.

O6cyxneHune

HmeHa 106aBisioT MHOOPMAIMIO M BBOAAT EAUHYIO TOYKY CONPOBOXKICHHS; B OTJIMYUE OT HUX
JyOIIMPOBaHHBIE TI0 BCEil MpOrpaMMe OObIYHBIE YMCIIa AaHOHMMHBI M TPYHO CONPOBOXIaeMbl. KoH-
CTaHTHI IOJDKHBI OBITh MEPEYHCICHUSIMUA UM CONSt-3HaYE€HHUSIMHU, C COOTBETCTBYIOIIMMH 001aCTs-
MH BHJIUMOCTH ¥ UMEHAMHU.

OnHo uymcino 42 MoXXeT He ObITh TeM ke YUCIIoM 42, uTo u pyroe. Uto erie Xyxe, IporpaMMHUCT
MO>KET BBINOJIHATH KaKue-TO BeIYUCICHHS “B yme” (Hampumep: “Bor 3t0 84 — mpocto yaBoeHHoe
42, xoTopoe OBbUIO MATHI0 CTPOKAMH paHee’’), YTO COBEPIICHHO 3aIyThIBaeT KOJ U JeNIaeT IMocie-
IYIOIIYI0 3aMeHy 42 Apyroil KOHCTaHTOW HCTOYHUKOM OTPOMHOTO KOJIMYECTBA OIIHOOK.

Jlyuie 3aMeHATh TakKe >KeCTKO KOJMPOBAaHHbBIE BEJIMYWHBI CUMBOJBHBIMU KOHCTaHTaMu. CTpo-
KU JIy4dllle XpaHUTh OTJEIbHO OT KOfa (HalmpuMep, B OTAEIbHOM . Cpp-daiine umm daiine pecypca),
YTO MO3BOJIUT HENPOrPaMMHUCTAaM IPOCMOTPETh U OOHOBHUTH UX, CHIJKasi KOJMYECTBO AyOJIHMKaTOB
Y TIOMOTasi B MHTEPHAIIMOHAIM3allMY Ballled MPOrpamMMBl.

Mpumepsbl
Ilpumep 1. Basicnvle Koncmanmul u3 npeoMemHoll 001acmu Ha ypogHe NPOCMpPancme uMeH.

const size_t PAGE_SIZE 8192, . )
WORDS_PER_PAGE PAGE_SIZE / sizeof(int),
INFO_BITS_PER_PAGE 32 * CHAR_BIT;

Ipumep 2. Koncmanmul, cneyuguunvle 0ns 0annozo kiacca. Bel MOXKeTe ONpeenTh cTaTuye-
CKHE MHTETPabHbIE KOHCTAHTHI B ONPEACICHUH KJacca; KOHCTAHTHI JPYTUX THIIOB TPEOYIOT OT-
JIEJIBHOTO OIPEEICHNs UK IPUMEHEHUS] KOPOTKHUX (PYHKIMH.

// ®ann widget.h
class widget {
// 3HayeHMe yKa3aHO B 06bABEHUU
static const int defaultwidth = 400;
// 3HayeHue yKa3aHO B onpejesieHun
static const double defaultPercent;
) static const char* Name() { return "widget"; }
// ®ann widget.cpp
// 3HayeHue yKa3aHO B onpejesieHun
const double widget::defaultPercent = 66.67;

// TpebyeTca obbaBneHne
const int widget::defaultwidth;

Ccbinku
[Dewhurst03] §2 ¢ [Kernighan99] §1.5 * [Stroustrup00] §4.8, §5.4
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18. O0bABNANTE NepeMeHHble KaK MOXXHO
JsioKasibHee

Pesiome

U3s6eraiite “pazmyBaHus” obnacteil BUIUMOCTH. [IepeMeHHBIX JOKHO ObITh KaK MOYKHO MEHb-
mie, a BpeMs MX )KU3HH — KaK MOXKHO Kopode. JTa peKOMEHJAIHs 110 CYTH SBJISIETCS YaCTHBIM CIIy-
yaeMm pexomenaruu 10.

O6cyxneHune
HepeMeHHHe, BpEMs )KU3HU KOTOPBIX NPEBLIIIACT HBO6XOJJI/IMOG, HUMCEIOT psJl HEJOCTATKOB.

e Onu denaiom npoepammy mpyoHo ROHUMAeMOll U conpogodicoaemoti. Hanpumep, TOIKEH I
KOJI OOHOBJISITH CTPOKY pPath Ha ypoBHE MOYIIsL, €CIIH H3MEHEH TOJIBKO TEKYIIU#l THCK?

e Onu 3acopsiom konwmekcm cgoumu umernamu. HemocpeacTBEHHBIM CIEACTBUEM SBIAETCA TO,
YTO NEpeMEHHbIE Ha YPOBHE NMPOCTPAHCTBA MMEH, HanuboIee BUANMBIE CPEAU BCEX OCTalb-
HBIX, OZIHOBPEMEHHO SIBJISIFOTCS U HAUXy AWMU (M. pekoMeHpauuto 10).

e Onu He 6cez0a mozym 6bimb KoppekmHo uHuyuanusuposansl. Hukorna He oObsiBisiiTe me-
PEMEHHYIO JI0 TOTO, KaK Bbl CMOXKETE KOPPEKTHO €€ MHUIMAIH3UPOBaTh. HenHUInanu3upo-
BaHHBIC TEPEMEHHBIC — WCTOYHHK ‘‘pacroii3alommxcs’ OommOOK BO Bcex mporpammax C
u C++, 1 TpeOYIOT 0CO00r0 BHUMAaHHS B CBS3U C TEM, YTO HE BCETJa MOTYT ObITh 0OHapyxe-
HBI KOMITIWIATOPOM (CM. peKkoMeHamumo 19).

B uactHocTH, cTapbie Bepcu sa3bika C 1o [C99] TpeboBaiu, 4ToOBI IEpeMEHHBIE OBUIN OTIpe/e-
JICHBI TOJIBKO B Havaje 00JIaCTH BUANMOCTH; Takoi cTiib B C++ BbIIen u3 ymorpedieHus. Cepbes-
Has [po0JeMa TaKoro OrpaHMYCHUS] COCTOUT B TOM, YTO 3a4acTyl0 B Havyalle 00JacTH BUAUMOCTH HE
HMeeTcs TOCTaTOYHOW HH(OPMAIHK JUTsl HHULWAM3aliy IIepeMeHHbIX. B pesynbrare y Bac ocraer-
csl ZIBa BBIXOJA — JIMOO MHUIMAIM3UPOBATh IIEPEMEHHBIE HEKOTOPBHIM 3HAUYCHHEM I10 YMOJIYaHHIO
(HampuMep, HyJIeM), 9TO OOBIYHO PACTOYHUTENHHO U MOXKET MPUBECTH K OLIMOKAM (€CIM IIepeMeHHast
OyIeT UCHONIb30BaHa JI0 TOTO, Kak MPUOOPETET HEKOTOPOE OCMBICICHHOE 3HaUeHHE), JINOO OCTaBUTh
UX HEMHHIUAIN3UPOBAHHBIMH, YTO ONAcHO. HemHMIManu3upoBaHHAs NepeMeHHas IOJIb30BaTelIb-
CKOT'0 THIa Oy/eT CAMOMHUIUAIIM3UPOBATHCSI HEKOTOPBIM ITyCTHIM 3HAUCHHUEM.

Jleyenue 3Toi 0OJIE3HNM OYEHB NMPOCTOE — OINPEAEIBINTE KKIAYI0 NMEPEMEHHYIO0 HACTOJIBKO JIO-
KaJIbHO, HACKOJIBKO MOJXETE, YTO OOBIYHO 03HAYAET TOYKY HEIOCPEICTBEHHOE MEPe]] €€ MEPBbIM UC-
MI0JIb30BaHUEM, KOT/Ia Y BaC Y Ke JI0CTATOYHO JAaHHBIX JUI KOPPEKTHON MHUITMATN3AINN.

NcknodeHuda

WHornma ¢ TOYKH 3peHUs] TIPOU3BOAUTEILHOCTH MOYKET OKa3aThCs BHITOJHBIM BBHIHECEHHE Tepe-
MEHHOI! 32 Ipesesbl HUKIa (CM. peKOMEeHIAIHo 9).

[TockonbKy KOHCTaHTBI HE SBISIFOTCS YaCThEO COCTOSIHMS ITPOTPaMMBI, JJaHHAsi pEKOMEHAIMS Ha
HUX HE pacnpocTpaHsercs (cM. pekoMeHnanuo 17).

Ccblkun

[Dewhurst03] §3, §48, §66 * [Dewhurst03] §95 [McConnell93] §5.1-4, §10.1 * [Stroustrup00]
§4.94, §6.3
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19. Bceraa vHULMaNN3NpynTe NepeMeHHble

Pesiome

HevnunyanuzupoBaHHble EPEMEHHbIE — PACIPOCTPAHEHHBI UCTOYHHK OIIMOOK B IpOrpam-
Mmax Ha C u C++. M30eraiite ux, BEIpabOTaB MPUBLIYKY OYMIIATH HAMATh IEPE €€ MCIOJIb30BAHMU-
€M; HHUIHAIU3UPYUTE IEPEMEHHBIE [IPU UX OLIPEACICHUU.

O6cyxaeHue

B tpagumsix HU3K0ypoBHEBOi dddexTrBHOCTH C++ (kak 1 C), OT KOMIWIATOpA 3a4acTylo HE
TpebyeTcss MHULUAIN3ANNs MIEPEMEHHBIX, MTOKa BBl HE CAENaeTe 3TO SBHO (HAIpUMeEp, JIOKaTbHEBIE
NEPEMEHHbBIC, YICHBI, OMYIICHHBIC B CIHCKE MHUIMAIN3AIMH KOHCTPYKTOpa). Takue rnepeMeHHbIC
HaJ0 MHUIHATNU3UPOBATH SIBHO.

Hmeercst HECKOIBKO MPUYUH, TI0 KOTOPBIM MEPEMEHHAs MOXKET OCTAThCSI HEMHUIMAIU3UPOBAH-
HO#l. Ho HM ofHA W3 HHUX He SBISETCS IOCTATOYHO CEPHE3HOH IS TOTO, YTOOBI OMpaBIaTh OIac-
HOCTb HEOIIPEICJICHHOTO MTOBEICHUSI.

Ecnu BBI ucions3yeTe nporemypHblit 36K (Takoid kak Pascal, C, Fortran umm Cobol), BeI Moke-
T€ ONPEACIUTh MEPEMEHHBIC OTIENIFHO OT KO/, UX HMCHOJB3YIOIIEr0, ¥ MPUCBOUTH UM 3HAYCHHUS
MO3Ke, KOT/Ia 3TH MEePEMEHHbIe OYIyT UCIONB30BaThCA. ITOT MOJIXOJ YCTApEl U HE PEKOMEHTyeTC s
JUTSL UCTIOJIB30BaHUS (CM. peKoMeHanuio 18).

PacmipocTpanenHoe 3a0mykaeHue MO0 TMOBOAY HEMHHIIMATH3HPOBAHHBIX IIEPEMEHHBIX 3aKI0Ya-
€TCsl B TOM, 4YTO OHHU NMPHUBOAAT K Kpaxy HPOrpaMMbl, TaK YTO HECKOJIBKO HEMHHLIMATU3MPOBAHHBIX
MEPEMECHHBIX OBICTPO OOHAPYKHMBAIOTCS MPOCTHIM TECTUpOBaHHEeM. Ha camoM Jelie mporpaMMsl ¢
HEHHUIIMAIN3UPOBAHHBIMHU TIEPEMEHHBIMU MOTYT O€3YKOPH3HEHHO paboTaTh rofaMu, eciu OUTHI B
MaMsTH COOTBETCTBYIOT TpeOOBaHUSIM MporpaMMel. [103ke BEI30B € IPYTMM KOHTEKCTOM, TIEPEKOM-
MWK WM KaKHe-TO M3MEHEHHUS B PYrod YacTH MPOrpaMMbl MOTYT TPUBECTH K MOCIEICTBHIM
pPa3HOM CTENEHH TSHKECTH — OT HEOOBACHUMOTO TMOBEACHHS 0 MEPHUOAMYCCKOTO aBapUITHOTO 3a-
BEPILICHUS POTPaMMBI.

Mpumepsbl

Ipumep 1. Hcnonv3osanue unuyuanusaupyiowezo 3Hadetus no yMoadanuio unu onepamopa ?:
O CHUDICEHUSL CIMeneHy CMeWUBAHUs NOTNOKA OAHHBIX U NOMOKA YNPABIEHUs.

// He peKkoMeHAyeTCsA: He MHUUMANU3UPYeT MepeMeHHYH

int speedupFactor ;

if( condition )
speedupFactor

else
speedupFactor = -1;

2;

// Jlydwe: WHUUMANU3INPYET MepeMeHHYH
int speedupFactor = -1;
if( condition

speedupFactor = 2;

// JNydwe: MHWUMANM3MPYET NepeMeHHyio
int speedupFactor = condition ? 2 : -1;

BapuaHThl, OTMEUCHHBIC KaK JIy4IlIUe, HE MMEIOT MPOMEKYTKA MEX/Y ONpPEACICHUEM U WHHUIIHA-
JIM3alnei.
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IIpumep 2. 3amena cnodicHvix 6vluUCIeHUll 6b13060M (YHKyuu. VIHOTIA BBIYUCICHHE 3HAYCHUS
MPOUCXOUT TAKUM 00pa30M, YTO JIy4Ille HHKAIICYIUPOBATh €ro B QYHKIMH (CM. pekoMeHaanuo 11).
// He peKoMeHAyeTCA: He WHUUMANU3NPYeT MepeMeHHy

int speedupFactor ;
if( condition ) {

// ... Kog& ..

speedupFactor = somevalue;
else

// ... Koa

speedupFactor = someOthervalue;

// Jyduwe: WHUUMANU3UPYEeT MNepeMeHHy
int speedupFactor = ComputeSpeedupFactor ();

IIpumep 3. Hnuyuanuzayus maccusos. J1ns OONbIINX COCTABHBIX TUIIOB, TAKMX KaK MAaCCHBHI,
KOppEKTHasl MHUIMAIN3als He BCerja O3HayaeT peanbHoe oOpalieHue K JaHHbIM. [lycTh, Hanpu-
Mep, Bbl ucnonb3yere API, KOTOpBIii 3aCTaBiIsAeT BAC UCMOJIL30BaTh (PUKCUPOBaHHbIE MaccuBel Char
pa3smepa MAX_PATH (cMm. pexomenaauuu 77 u 78). Ecnu BBl yBepeHbI, YTO MacCHUBbI Bcerna OyayT
paccmatpuBaThCs Kak cTpokH B cTtuiie C ¢ 3aBepIIAIONIM HYJIEBBIM CUMBOJIOM, TO TaKOrO HEMe[-
JICHHOT'O IPUCBaMBaHUs OyIET I0OCTATOYHO:

// DonycTumo: Co3aaHuve nycToW CTPOKMU
char path[MAX_PATH]; path[0] = '\0';

Boiee 6e3omacHas WHULOHAJIU3alUA 3al10JIHACT BCC 3JICMCHTBI MaCCHBa HYJICBBIMH 3HAYCHUSIMU:

// JNydwe: 3anofiHsAem HyﬂﬂMVI BeCb Maccus
char path[MAX_PATH] = { '\0' };

PexoMeHIoOBaHEI 00a BapHaHTa, HO B OOIIEM CIIydae BBl JOJDKHEI IPEANIOYNTATE OE30IMacHOCTh U3-
nmHel s¢dexTuBHOCTH.

NckniodeHund

Bxoausie Oydepsl U JaHHbIC, ONKMCaHHbIC Kak VO latile, KoTopblie 3anKCHIBAIOTCS HEMIOCPE-
CTBEHHO aIllapaTHbIM 00ECTIIEYCHUEM WM JPYTHMMH TPOLIECCaMH, HEe TPEOYIOT HHUIMAIU3AIMU TPO-
rPaMMOM.

Ccblnku
[Dewhurst03] §48 « [Stroustrup00] §4.9.5, §6.3
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20. N30eranTe ANNHHbIX QYHKLUUN U rNyOOKOMN
BJIO)KEHHOCTHU

Pesiome

KpaTkocts — cecTpa Taianrta. Uepecuyp JTMHHbBIE GYHKIMH U Ype3MEPHO BIOKECHHBIE OJIOKH KO-
Jla 3a4aCTyI0 MPETATCTBYIOT peasli3alliy PUHIMIA “0/1HA QYHKIMSA — OJHA 3a/a4a” (CM. peKOMeHa-
LU0 5), ¥ 0OBIYHO 3Ta IPoOIIeMa pelaeTcs JTyqlInM pa3IeeHueM 3a1au Ha OT/IENbHbIC JacTH.

O6cyxaeHue

Kaxknmas ¢pyHKINS JOIDKHA TIPEICTABIATE COO0H CBA3HYIO AMHHUITY pabOTHI, HECYIIYIO 3HAYNMOE
ums (cM. pekomMeHzanuio 5 u oocyxnenue pekomennanuu 70). Korga ¢pyHkuus BMecTo 3TOro meiTa-
eTcsi OOBEVHNUTD MaJble KOHIIENTYa bHbIE JIEMEHTHI TAKOTO POjia B OXHOM OOJBIIOM Telle (yHK-
IIUH, 3TO IIPUBOAUT K TOMY, YTO OHA HAUMHAET JeJIaTh CIMIIKOM MHOTOE.

UpesmepHO Oomblras Mo pa3Mepy (YHKIHS U 4pe3MepHas BIOKCHHOCTh OJOKOB (Hampumep,
6ioxkoB if, for, while u try) menaror dyHkuun Gosee TPYAHBIME ISl TOHUMAHHS M COMPOBOXK-
JIeHUs], TIPUYEM 3a4acTylo 6e3 KakuX Obl TO HU ObLJIO OCHOBAaHUM.

Kaxaplii TONOTHUTENBHBIH YPOBEHb BIOXKEHHOCTH NPUBOAUT K M3IMIIHUM MHTEIEKTYaIbHBIM
HarpyskaMm IIpU YT€HHU KOJa, IOCKOJIbKY IIPH 3TOM TpeOyeTcsl XpaHUTh B IAMATH “‘CTEK’ Harojgooue
“BOLIUTM B ITUKJI... BOILIK B OJIOK trYy... BOIIUIM B YCIOBHBIN OMEparop... eie B OJUH HUKI...”. Bam
HHKOIJa HE NMPUXOJUIOCH IPOAUPATHCS CKBO3b CIOXKHBIN KOJ U UCKATh, KAKOH e UMEHHO M3 MHO-
ectBa KOHCTpyKiuid for, while u T.m. cooTBeTCTBYeT BOT 9Ta 3aKphIBaroiasi GUrypHas ckooka?
Boree xopomiee i mpogyMaHHOE Pa3IoKEHNE 3a1a9l Ha (PYHKIH O3BOJIUT YUTATEIIIO Balllel Ipo-
rpaMMBbl OTHOBPEMEHHO YAEPKUBATh B TOJIOBE CYLIECTBEHHO OOIBIINNA KOHTEKCT.

Bocmnonb3yiitech 3apaBbiM cMbIcioM. OTpaHUYMBaiiTe IIHHY U TOyOuHy Bammx ¢QyHkuui. [Ja-
Jiee IPUBE/ICHbI HEKOTOPBIE 10OpBIE COBETHI, KOTOPhIE IOMOI'YT BaM B 3TOM.

o [Ipeonouumatime ceszHocmo. IlycTh OfiHA (YHKIMS peIIacT TOJBKO OAHY 3amady (CM. peKo-
MEHJIAIHIO 5).

e He nosemopsaiimecy. Crnemyer NpPeANOYeCTb HWMEHOBAaHHYIO (YHKIMIO MOBTOPY CXOXHX
(bparMeHToB KoJa.

o [lonvsyiimecy onepamopom &L W36eraiite BIOXKEHHBIX MOCIEIOBATEIBHBIX KOHCTPYKIHI
if Tam, rae ux MOXkHO 3aMeHUTH onepaTtopoM &&.

e He nazpyocatime try. IlpeanouynraiiTe HCIONB30BaTh OCBOOOXKICHUE PECYPCOB B JECTPYK-
Topax, a He B try-0mokax (cMm. pekoMeHaanuio 13).

e [lonwsyiimecy ancopummamu. OHU KOpOUe, YeM PYKONHCHBIE LUKJIBI, U 3a4acTyIO JIydlle U
a¢dexTrBHEE (CM. peKoOMeHAALuIo 84).

e He ucnonvsyiime Switch ons deckpunmopoe munos. IIpuMeHsAHTE BMECTO 3TOTO IIOJIHM-
MopdHble GyHKIHH (cM. pekomeHaanuio 90).
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NcknodeHunda

OYHKIMS MOXKET Ha 3aKOHHBIX OCHOBAaHHSX OBITh JUIMHHOW W/HJIM TIIyOOKOM, ecii ee (GpyHKIHO-
HaJIbHOCTh HEJNb3s1 Pa3yMHO Pa3/eNIUTh Ha OTJEIbHbIC MOA33Aa4H, IIOCKOJIBKY KaKI0€ TaKoe MOTEeH-
LUabHOE pa3zesieHue TpeOyeT nepeaadr Macchl JJOKAJIbHBIX MIEPEMEHHbBIX M KOHTEKCTa (YTO MPUBO-
JIT K ellie MeHee y0004unTaeMoMy pe3yabTaTy). Ho ecii HeCKOJIBKO TaKUX MOTEHLHANBHBIX (QYHK-
LU OJTy4al0T aHAJIOTUYHBIE APTYMEHTHI, OHU MOTYT OBbITh KaHIUAATaMU B WIEHBI HOBOTO Kjacca.

Ccblnku
[Piwowarski82] * [Miller56]
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21. N30eranTe 3aBuCMMOCTEe UHULMaANU3aLNNA
MeXxay eagnHnLamMm KoMnunaum

Pesiome

O6T>CKTBI YPOBHA MPOCTPAHCTB UMEH B pPasHbIX €AWHHLAX KOMIHWIALIWKA HE JOJDKHBI 3aBHCETH
JPYT OT Jpyra IPH HHUIHAIM3AIHH, TIOCKOJIBKY MOPSIOK HX MHHUIHAIH3AINK He OIpeeeH. B mpo-
THBHOM Clly4ae BaM oOecriedyeHa rojioBHasi 0OJib MPH MOMBITKAaX pa3odpaThes co cOosiMu B paboTe
POrpaMMBbI [IOCJIe BHECCHHsI HEOOIbIINX U3MEHEHHUI B Balll [IPOEKT M HEBO3MOXXHOCTBIO €ro Iepe-
HOCa JJayKe Ha HOBYIO BEPCHIO TOTO )K€ CAMOT0 KOMITWIISTOPA.

O6cyxneHune

Korza BbI onpenensieTe ABa 00bEKTa YPOBHS MPOCTPAHCTBA UMEH B PAa3HBIX SIUHHUIIAX KOMITH-
JSIIUH, KOHCTPYKTOP KAaKoro U3 o0BbEeKTOB OyIeT BbI3BaH MEPBBIM, HE omnpeaeneHo. Yame Bcero (HO
HE BCEerla) Ball HHCTPYMEHTapuil OyAeT HMHULINAIH3UPOBATh UX B TOM TOPSIKE, B KOTOPOM KOMIIO-
HYIOTCSI CKOMIIWJIMPOBaHHbIE OOBEKTHBIE (Dailyibl, HO MOJAraThcs Ha 3TO HPEIIOJIOKEHUE HENb3s,
JIayKe €CIIA OHO M BBIMIOJHAETCS, — BBI )K€ HE XOTHTE, YTOOBI KOPPEKTHOCTD Balllei MPOTrpaMMEI 3a-
BHCeNa OT Bariero Qaiina npoexra uiu makefile (mononHurenpHy0 HHGOPMAINIO O HEMPHUATHO-
CTSIX, CBSI3aHHBIX C 3aBUCHMOCTBIO OT MOPSIIKA, MOKHO TIOUEPIHYTh B PEKOMEHIauH 59).

Takum 00pa3oM, B KOAE MHUIMAIM3ALMHU JII0O0T0 00BEKTa YPOBHS HNPOCTPAHCTBA UMEH BBl HE
MOYETe TOJIaraThcsl Ha TO, YTO YK€ WHALHAIN3UPOBAH HEKOTOPBIA 00BEKT, ONpENeNIeHHBIH B Ipy-
rom CAVMHHULIC KOMITHUJIALIUA. JTO Ke KacaeTcs u AVMHaAMHUYCCKU HWHUIUAIIU3UPYEMBIX IMEPEMCHHBIX
NPUMUTHBHBIX THIIOB (IIPUMEP TAKOTO KOJIa Ha YPOBHE MPOCTpaHCcTBa uMeH: bool reg_success =
LibRegister("mylib");).

3aMeTuM, 4TO ele J0 TOro, Kak OylIeT BBI3BaH KOHCTPYKTOP, OOBEKT Ha YPOBHE MPOCTPAHCTBA
HUMEH CTaTUYCCKH MHHUIUAIU3UPYCTCA HYIISIMU (B OTJIUYHEC OT, CKAXKEM, aBTOMATHYCCKOI'O 06’beKTa,
KOTOPBIHl 0OBIMHO COAEPKUT Mycop). [lapagokcanbHO, HO 3Ta HHULIUATIA3AIMS HYISIMA MOXET 3a-
TPYIHUTH OOHApYKEHHE OLIMOKH, TOCKOJIbKY BMECTO aBAPMIHOIO 3aBEpIICHUS IPOrPaMMbl TaKOH
3al0JIHEHHBIA HYISIMH (HO Ha CaMOM Jelie HeHHHIHAIN3UPOBAaHHBINA) OOBEKT CO3aeT BUIUMOCTH
KOPPEKTHOCTH. BaM KakeTcs, 4TO CTpOKa IycTa, yKa3aTellb HMEeeT HyJIeBOe 3HaUeHHE, LIeJI0€ YHCIIO
PaBHO HYJIIO, — B TO BpeMsI Kak Ha caMOM JieJie HUKAaKOH KOJ ellie ¥ He MBITAJICs HHUINATH3UPOBaTh
BAIllM OOBEKTHI.

YT00BI peImuTh 3Ty IpodieMy, n3deraiite mepeMEeHHBIX YPOBHS MPOCTPAHCTBA MMEH Be3lie, TAe
TOJILKO MOJKHO; TaKHe IepEeMEeHHbIe — BOOOIIE onacHas mpakTuka (cM. pexoMennanuto 10). Ecmu
BaM HY)KHa Takas IIepeMeHHasi, KOTopas MOXKET 3aBHCETh OT JAPYroi, MoayMaiTe O MPHUMEHESHUH
mabioHa NPOeKTUpoBaHus Singleton; Mpy akKypaTHOM €ro HCIOJb30BAHHK MOXKHO H30€XaTb He-
SIBHBIX 3aBHCHMOCTEH, 0OecrieunBas MHUIHAIM3AMHI0 00BEKTa MPH €ro IepBOM HCIOJIb30BAHHH.
Singleton ocraeTcs riobanbHOI IEPEeMEHHOM B IIKYype OBIIHI (emie pa3 cM. pekomeHaauuto 10), 1 He
paboTaeT IpH B3aUMHBIX WM IUKINYECKUX 3aBUCHMOCTAX (M 3/1€Ch HHHUIHANTN3ANUS HYIIMH TakKe
cnocoOCTByeT 00111ei Hepazoepuxe).

Ccbinkn
[Dewhurst03] §55 » [Gamma95] « [McConnell93] §5.1-4 « [Stroustrup00] §9.4.1, §10.4.9
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22. MMHUMU3UNpyYUTE 3aBUCUMOCTMH
onpepesieHn n nsoeramre LMKJINYeCcKnx
3aBuCuMMoOCTEN

Pesiome

W36eraiire manmuimHux 3aBucuMocTeil. He BKITIouaiite mpu momornn aupektuBbl #include om-
peneneHus Tam, Tie JOCTATOYHO MPEABAPUTEIBHOTO O0BSIBICHHUS.

W306eraiite B3aumMo3aBUCHMOCTeH. [[uKnyeckue 3aBUCHMOCTH BO3HUKAIOT, KOT/A JBA MOJYJIS
HETOCPEICTBEHHO WJIM OMOCPEJI0BAHHO 3aBUCAT JIPYT OT Apyra. Monaynb npejacTaBisier co0oit 000-
COONICHHYIO €IMHUILY; B3aMMO3aBUCUMbBIE MOJAYIU HE SBISIOTCS TOJIHOCTHIO OTAEIBHBIMU MOJIYJIS-
MH, OyIy4H IO CYTH YacTSAMM OJHOTO OonbIIero Moayis. Takum oOpa3oM, UKIMYECKHE 3aBUCUMO-
CTH SBIISTIOTCSI POTUBHUKAMH MOAYIFHOCTHA W TPEICTABILIIOT Yrpo3y OonpimmM mpoektam. W36e-
raire ux.

O6cyxneHune

IIpennounTaiiTe UCNOIB30BATh MPEABAPUTENbHBIE OOBSBICHHS BE3/€, TA€ He TpeOyeTcs MOIHOe
ompeneneHue tama. [lonHoe ompenenenue kaacca C TpedyeTcs B IBYX OCHOBHBIX CITydasX.

e  Kocoa sam neobxooumo 3uame pasmep oowvexkma C. Hampumep, rnpu co3ganuu oobexta C
B CTEKE WJIM IPH HCIOJIb30BaHMH €r0 B KaueCTBE HEMOCPEICTBEHHO XPaHUMOTro (He yepes
yKa3aTelb) YWieHa JPYroro Kiacca.

e Koeoa éam mpebyemcs ums unu 6v1306 unena C. Harpumep, Koraa Bbl BbI3bIBaeTe (YHKIMIO-
YJIeH 3TOT0 Kiacca.

He Gynem paccMarpuBaTh B 3TOW KHATE TPUBHAIBHBIC CITy4aH [IUKINYECKUX 3aBUCUMOCTEH, KO-
TOPBIC MTPUBOIAT K OH_II/IGKaM KOMITUJIAUU — AyMAa€M, BbI YCIICIIHO CIIPAaBUTECh C HUMHU, BOCIIOJIb-
30BaBIIMCh MHOTHMH XOPOLIMMH COBETaMH, HMEIOIMMICS B JIATEpAType M pekoMeHmamud 1. Mer
XKe O6paTI/IMC$[ K OUKIIMYCCKUM 3aBUCUMOCTAM, KOTOPBIC OCTAIOTCA B KOMIIMJIIMPYEMOM KOJEC, U II0-
CMOTpPHUM, KaK OHH BIIUSIOT HA €r0 Ka4eCTBO M KaKHe JACHCTBU CIIeyeT MPEANPHHSTE, YTO0bI n30e-
KaThb ux.

B o61em ciiydae 3aBUCHMOCTH M UX HHKIBI CIIEAYeT paCCMAaTPUBaTh Ha YPOBHE Moaynei. Mo-
IIyJb TpeACTaBIseT co00i 00pa3yroluii equHoe 1eoe Habop COBMECTHO OIMYOJIMKOBaHHBIX Kiac-
coB u GyHKIHI (cM. pekoMeHmanto 5). Llukinyeckast 3aBUCHMOCTD B IIPOCTEHILICM BHJIE TIPEACTAB-
JsieT co0Oo¥i JBa KiIacca, HEMOCPEACTBEHHO 3aBUCSAIIHX JAPYT OT JpyTa:

class child; // YCTpaHeHue UMKIMYECKON 3aBMCUMOCTMU

class pParent { // ...
child* mycChild_;

y
// BO3MOXHO, B APYrOM 3aro/loBOYHOM (aiine
class child { // ...
Parent* myParent_;
y
Kiaccst Parent u Child 3aBucst apyr ot apyra. [IpuBeeHHBIH KOI KOMITHJIHPYESTCSI, HO MBI
CTaJIKUBaeMcsi ¢ (yHIAMEHTAILHON MpoOiIeMoi: 3TH J1Ba Kjacca OOJIbIIE HE SBISIOTCS HE3aBHUCH-
MBIMH, U 60)’[66 TOI'0, CTAHOBATCA B3aMMO3aBUCHUMBI JAPYT OT ApyTra. 3TO HE Bceraa I11j10X0, HO JOJIK-
HO UMETHb MECTO JIUIIIb B TOM cnyqae, Korga 06a KJ1acca ABJIAKOTCA 4aCTSIMHU OOHOT'O U TOT'O K€ MO-
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nyns (pa3pabOTaHHOTO OJHUM U TEM K€ YEeJIOBEKOM HWIIM KOMAaHIOH, OTTECTUPOBAHHOTO M BBIITY-
LIEHHOT'O KaK eMHOE LEJI0e).

B NpOTHBOMNONIOKHOCTE OMMCAHHOM CHTYalluH, PACCMOTPUM, 4To Oyzer, ecan kinacc Child e
JIOJDKEH OyIeT XpaHuTh 00paTHyIo CBsi3b ¢ oObekToM Parent? Torma Child moxer GbITh BbIIyIICH
B COOCTBEHHOM OTZAEILHOM HEOOJBILIOM MOJYJIE (M, BO3MOXKHO, ITOJ] IPYT'M UMEHEM), TTIOJTHOCThIO He-
3aBUCUMO OT Parent — 4To, KOHEYHO, CYILIECTBEHHO ITOBBIIIACT THOKOCTh POEKTUPOBAHUS.

Bce cranoButcs ee xyke, KOrja 3aBUCUMOCTH OXBAaTHIBAIOT HECKOJIBKO Moayeit. Takoit mo-
HBIA “KJIel”, KaK 3aBHCUMOCTH, OOBEIWHSIOT 3TH MOIYJS B €IWHYI0O MOHOJIUTHYIO IMyOIHKYeMYIO
euHUIly. BOT moyeMy LUKIIBI SBJISIFOTCS CaMbIMU CTPAIIHBIMU BparaMu MOJTyJIbHOCTH.

UroObl pa3opBaTh LMKJIbI, IPUMEHNUTE NMPUHLIMI MHBepcuu 3aBucuMmocteil (Dependency Inver-
sion Principle), onucanuslit B [Martin96a] u [Martin00] (cM. Takke pekoMeHaanuio 36): He nenaiire
MOJTYJTH BBICOKOT'O YPOBHSI 3aBUCSIIIUMH OT MOJyJIel HU3KOT'O YPOBHS; BMECTO 3TOTO JeJalTe UxX 3a-
BUCHMBIMHU OT abcTpakiuii. Eciu BBl MOXKETE ONpenesiuTh He3aBUCUMbIE a0CTPaKTHBIE KJIACCHI IS
Parent wm Child, BeI pazopsere nuKiI. B mpoTHBHOM cilydae BBl JOJDKHBI CIEIATh MX 4ACTSIMHU
OJIHOT'O ¥ TOTO K€ MOJYJISL.

YacTHbIi BUZ 3aBUCUMOCTH, OT KOTOPOH CTPaaaloT HEKOTOPbIE NPOEKThI, — 3TO TPaH3UTUBHAA
3aBUCHMOCTb OT MPOHM3BOJHBIX KJIACCOB, KOTOpas OCYILECTBISACTCS, Korjaa 0a30Bblil KJIACC 3aBUCHT
OT BCEX CBOMX HACJEIHHKOB, NPSMbIX U HENpPsAMBIX. Psan peanuzanmii mabioHa MpOEKTHPOBAHMSA
Visitor mpUBOAAT K TAKOMY BHJY 3aBUCHMOCTH, KOTOpasi AOIYCTUMA TOJILKO B UCKIIFOYUTEIILHO CTa-
OMJIBHBIX HepapXHsix. B MpPOTHBHOM cilydae BaM JIydllle M3MEHHUTb CBOM NMPOEKT, HallpuMep, BOC-
N0JIb30BABIIMCH MIA0IOHOM MpoekTHpoBaHust Acyclic Visitor [Martin98].

OmHUM U3 CUMIITOMOB YPE3MEPHBIX 3aBUCUMOCTEN SABJIACTCS MePEKOMIMIALUS OOJBIINX YacTel
IPOEKTa IIPH BHECEHUHU HEOONBIINX JIOKANBHBIX H3MEHEHUH (CM. pEKOMEHIALHUIO 2).

NckniodeHunda

[uknnyeckne 3aBUCMMOCTH MEXIy KJIacCaMu — He BCerja IUIOXO, IToKa KJIacchl paccMaTpUBa-
FOTCS KaK 4aCTh OJTHOrO MOJYJISI U COBMECTHO TECTHPYIOTCS M BbITycKatoTcs. [Ipocras Hemocpenct-
BEHHas peaju3alys Takux 1mabiaoHOB mpoekTupoBaHus, kak Command u Visitor npuBOIAT K WH-
TepdelicaM, KOTOpPbIE €CTECTBEHHBIM 00pa30M OKa3bIBAIOTCS B3aUMO3aBUCHMBIMHU. Takue 3aBHCH-
MOCTH MOXKHO Pa3pyLIHTh, HO 3TO TpebyeT OoJiee YETKOT0 NPOSKTHPOBAHUS.

Ccblkun

[Alexandrescu0l] §3 ¢ [Boost] * [Gamma95] ¢ [Lakos96] §0.2.1, §4.6-14, §5 * [Martin96a] *
[Martin96b] * [Martin98] §7 ¢ [Martin00] ¢ [McConnell93] §5 » [Meyers97] §46 o [Stroustrup00]
§24.3.5 ¢ [Sutter00] §26 * [Sutter02] §37 « [Sutter03]

54 CTunb KOAUPOBAHMS



23. NenanTte 3aronoBo4Hblie dansbl
CamMop0CTaTO4YHbIMM

Pesiome

Ybenurech, 4T0 KaX bl HANMCAHHBIH BaMU 3ar0JI0BOYHBII (aiin KoMIUINpyeM caMOCTOSATEb-
HO, T.€. YTO OH BKJIIOYAeT BCE 3ar0JIOBOYHEIE (DaiiiIbl, OT KOTOPBIX 3aBUCHT €TO COAEPKUMOE.

O6cyxaeHune

Ecmu onuH 3arosioBouHblil (aiin He paboTaer, OKa HE BKJIKOUEH JPYrod 3arojIOBOYHBIN (aii,
MIPOEKT MOJIy4aeTCs] OYeHb HEYKIIOXKHM, a Ha I0JIb30BaTeNsl BO3JIAraeTcs JIOIOJIHUTEIbHAS 3a/1a4a
CJIEJIUTH 32 TE€M, KaKHE 3aroJIOBOUHbIC (DailjIbl HAJ0 BKJIFOYUTH B HCXO/IHBIN TEKCT.

PaHbIre HEKOTOPBIE IKCIIEPTHI COBETOBAIH, YTOOBI 3ar0JI0BOYHbIE (AiiIbl He BKITFOYAIH APYTHE 3aro-
JIOBOYHBIE (paiiyibl M3-32 HAKJIAAHBIX PACXOOB HA MHOTOKPATHOE OTKPBITUE M aHAJIM3 3aT0JIOBOYHBIX (haii-
JIOB, 3AIIMILIEHHBIX JUPEKTHBAMH HPENPOIIECCOPOB OT MOBTOpHON 00paboTku. K cyactero, ceifyac stoT
coBeT ycrapea. MHorue coBpeMeHHble KOMMUWIATOPbl C++ pacrio3HalOT COOTBETCTBYIOLIYIO 3AILUTY 3a-
TOJIOBOYHBIX (DAIIIOB aBTOMATHYECKH (CM. PEKOMEHIALHIO 24) ¥ TIPOCTO HE OTKPBIBAIOT OJHMH M TOT e
3aroJIOBOYHBIN Q)aﬁn JBAXIbI. HCKOTOpI)le KOMITWJIATOPBI UCTIONIB3YIOT MPEAKOMITHIALNIO 3ar0JIOBOYHBIX
(baitiioB, KOTOpas MO3BOJISIET N30EKATh aHAIIM3a YaCTO UCTIONB3YEMBIX 3ar0JIOBOYHBIX (aiiioB.

OpHako He BKIIOYalTe 3arojoBOYHBIC (Dailibl, B KOTOPHIX BBl He HYXKJAaeTech, TaK KaK 3TO Ha-
IIPAcHO CO3JaeT Iapa3suTHbIE 3aBUCUMOCTH.

JI71s rapaHTHH CaMOAOCTaTOYHOCTHU 3ar0J0BOYHBIX (DaiiIoB CKOMIMINPYITE KaXKAbIH U3 HUX OT-
JIENTBHO OT JPYTUX U yOeIUTeCh, YTO ITO HE MPHUBOJMT K OIIHOKAM FUIH TIPEIYIPEIKICHHIM.

Mpnmepsl
Pﬂll TOHKMX MOMEHTOB BO3HHUKAET B CBA3MU C UCIIOJIB30BAHUEM I1A0JIOHOB.

IHpumep 1. 3asucumvle umena. 111aba0HBI KOMIMIMPYIOTCS B TOYKE, TI€ OHH OIPEICICHbI, C TEM
UCKITIOUEHUEM, YTO BCE 3aBUCHMBIE MMEHA UITH THITHI HE KOMITHIMPYIOTCS IO TOYKH UHCTAHIIUPOBAHUSL.
10 o3Havaer, yro template<class T> class Widget c wienom std: : deque<T> He npuse-
JIET K OIIMOKe BPEMEHH KOMITHISIUM, JIXKE €CIU 3arojoBOUHbIN (aiitn <deque> He BKIIIOYEH — eclu
[Py OTOM HE MPOUCXOAUT MHCTaHImposanue Widget. Tlockonbky o4eBUaHO, uTo 1nadnon Widget
CYIECTBYET JIJIsl TOTO, YTOOBI OBITH HHCTAHIIMPOBAHHBIM, €r0 3ar0JIOBOYHBIN (ailil IODKEH CONepKATh
crpoky #include <deque>.

IIpumep 2. Lllabnonwr Gynxyuii-unenos u GyHKyuu-uieHsl wadioHo8 UHCMAHYUPYIOMCS MOTbKO NpU
ucnonvzosanuu. Tlpennonoxum, urto Widget e mmeer wiena tuna std: :deque<T>, HO dyHKuHS-
yien Widget ¢ umenem Transmogrify ucnonssyer deque. Torna BeibiBaromias Widget dynkuus
MOYKET UHCTAHIIMPOBATh M UCTIONB30BaTh Widget, naxe eciu 3aronoBounsiii daitn <deque> He BKIIt0-
4eH — JI0 TeX M0p, TI0Ka He MCojb3yeTes QyHKims-wieH Transmogrify. ITo ymonmuaHuio 3aronoBoy-
HbIHA (aiin Widget Bee ke nomkeH BKmoyats <deque>, MOCKOJIbKY 3T0 HEOOXO0UMO, TI0 KpaiiHel Mepe,
JUTl HEKOTOpBIX mnonb3oBareneii Widget. B pemkux ciydasx, korma GOJBIION 3aroioBOYHBIN (aiin
BKJIFOYAETCS TOJIBKO UL o0ecriedeHuss paboTOCIOCOOHOCTH HECKOIBKUX PEKO MCHIONB3YEMbIX (DYHKIIMH
11abiioHa, CJeyeT MoIyMarh O TOM, YTOObI ceNarh 3TH (PYHKIMK He YeHaMH U BBIHECTH UX B OTIIEIb-
HBIi{ 3ar0JI0BOYHBIN (haidll, BKIFOYAIOIMI YIIOMSHYTHIN O0NbIION (haiis (CM. pekoMeHAALuo 44).

Ccbinku
[Lakos96] §3.2 ¢ [Stroustrup00] §9.2.3 * [Sutter00] §26-30 ¢ [Vandevoorde03] §9-10
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24. Ucnonb3ynTe TONIbKO BHYTPEHHIOL0,

H? He BHeLlHIoI0 3aLL|,I/ITy Fl,VIpEKTI/IBbI
#include

Pesiome

I[IpenoTepalaiite HempeaHAMEPEHHOE MHOKECTBEHHOE BKITFOUCHHE BALINX 3aroJIOBOYHBIX (haii-
70B upekTrBoil #1nclude, ncnonb3ys B HUX 3aIUTY C YHUKATbHBIMA HMEHAMH.

O6cyxneHune

Kaxxplii  3aroiioBOYHBIH (aiil JAOJKEH HCIOJIb30BaTh BHYTPEHHIOW 3alUTy JAUPEKTHUBBI
#include, uroObl MPexOTBPATHTH MIEPEONPEACIICHHUS B CIIy4ae MHOKECTBEHHOIO BKJIIOUCHUS JIaH-
Horo (aitma. Hanpumep, 3aronoBounsiii ¢paiin £00 . h mommkeH uMeTh Takoi 0OLIHil B

#1'anlef FOO_H_INCLUDED_

#define FOO_H_INCLUDED_

// ... Conepxumoe damna ...
#endif

OO0paruTe BHIMaHHE Ha CIICAYIOIIUE TIPaBUiIa IPH ONPEICIICHUHN 3aIUThI BKIIOYCHUSI.

e Hcnonvsyiime 01 3aujumul YHUKAIbHble UMeHd. YOeIUTeCh, YTO Bbl HCIOJNb3yeTe HMEHA,
YHUKaJIbHbIE, 110 KpaifHel Mepe, B MpejiesiaX Ballero NpuiIoKeHus. Belie Mbl ncnonb3oBanu
OJIHO paclpOCTPaHEHHOE COIIAlIEHHE JUId MCHOJb3YEMBIX B 3alUTE UMEH; MMEHA JUIA 3a-
IIMTHI MOT'YT BKIJIFOYaTh MM IPHIIOKEHUS,  HEKOTOPhIE NMHCTPYMEHTHI T€HEPUPYIOT UMEHA
JUIA 3aIIUTBI, COJEpIKAIHE CITyYaiHbIe YUCIIa.

e He nuimatimecy xumpums. He pa3Memaiite HUKakoro KoJa Wid KOMMEHTapueB 710 U IOCIIe
3aIUIEHHOW YacTH, U CIelyHTe MOKa3aHHOW BbINIE CTaHAapTHOH ¢opme 3ammuthl. CoBpe-
MEHHBIE IPENpPOLECcCOPbl MOTYT OOHAPYKUTH 3aLUTy, HO MOTYT OKa3aThCs MAJOMHTEIUICK-
TyaJbHBIMU M OXKHJIATh KO/Ia 3aIIMTHI CTPOTO B HaYasle ¥ B KOHIIC 3ar0JIOBOYHBIX (DaiiyioB.

W36eraiiTe UCIONB30BaHKUS YCTApEBIIEH BHEIIHEH 3ammTel aupektuBbl #include, pexomen-
JlyeMO B HEKOTOPBIX CTapbIX KHUTAX:

#ifndef FOO_H_INCLUDED_ // HE pekomeHAyeTcCs
#include "foo.h"

#define FOO_H_INCLUDED_

#endif

Buemnss 3ammura YTOMUTEJIbHA, yCTapeya A1 COBPEMCHHBIX KOMIINJIATOPOB U HCHAZIC)KHA U3-3a
HeO6XOlII/IMOCTI/I corjiaCoBaHuss UMCH U1 3alllUThI.

NckniodeHunda

B ouenn PEAKHUX Cliydadax 3aroJIOBOYHBIN (bafIJ'I MOXET OBITh npe€aHa3sHavuCH I MHOT'OKPATHOT'O
BKJIIOUYCHUA.

Ccbinku
[C++03, §2.1] » [Stroustrup00] §9.3.3
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MdyHKUMKN M onepaTopbl

Ecnu eawa npoyedypa umeem decsimo napamempos —
6EPOSIMHO, bl 20€-MO OWUOTIUCD.

— Aunan [lepauc (Alan Perlis)

OyHKIMY, BKIIOYAs MEperpy)KEeHHBIE ONepaTOpbl, MPEACTABISIOT co00i (yHIaMeHTaTbHbIC
eauHUIB! paboThl. Kak BBl yBUAMTE MO3Xke B pazaene “O0paboTka omMO0K U UCKII0YEHHS (B YacT-
HOCTH, B pekomeHnanuu 70), 3T0 HEMOCPEACTBEHHO BIHSET HA HAIIM PACCY)KICHHS O KOPPEKTHOCTH
1 6e30IacCHOCTH KOJa.

Ho napaiiTe cHayaiga pacCMOTPHM HEKOTOpbIe (hyHIaMEHTAIbHbIE BONPOCHI HAMMCAHUS (YHK-
LM, B TOM 4HCJIE OIepaTopoB. B wactHOCTH, MBI 0OpaTHM 0co00€ BHUMaHHME HAa UX MapaMeTpshl,
CEeMaHTHUKY U TIEPErpy3Ky.

B sToMm paznene Hanboee BaXHOW HaM MpeNCTaBIsIeTCs: pekoMeHaanus 26 — “Coxpansiite ec-
TECTBEHHYIO CEMaHTHKY IePErpyKEHHBIX OTIepaToOpoB”.



25. Nepenavya napameTpoB No 3HAYEHM IO,
(MHTennekTyanbHOMY) yKa3aTenio
WJIN CCblJIKe

Pesiome

BBl 1OMKHBI 4eTKO YSICHUTH PA3HHILY MEXAY BXOIHBIMH, BBIXOJHBIMHU apaMeTpaMu U IapaMmeT-
paMu, mpeaHa3HAYCHHBIMHU | JUTS BBOJA, M JUIA BbIBOJA MH(OpMAIIMHK, a TaKKEe MEXIy Mepeaadcii
MapaMeTpoB I10 3HAYEHUIO U 110 CCBUIKE, U KOPPEKTHO UX UCTIOIH30BaTh.

O6cyxneHune

[MTpaBuibHEI BEIOOP crocoba mepeaayn apryMeHTOB B (DYHKLHIO — [0 3HAUYEHHUIO, CChIIKE MIIH
C UCIOJIB30BAaHMEM YKa3aTeleld — BecbMa HEOOXOAMMBIM HaBBIK, KOTOPBIH MOMOXET BaM CHeJaTh
Balll KOJ MaKCUMAaJIbHO 0€30MacHbIM U 3 GEKTUBHBIM.

Xots 3Q(eKTUBHOCTh HE AOJDKHA ObITh HAIlled ITaBHOH Lenbio (CM. peKoMeHIauuio §), mpu
IIPOYMX PABHBIX YCIOBHSX, BKIIIOUas MOHATHOCTh KOJA, Mbl HE JOJDKHBL Oe3 KpaiiHedl HeoOXoaumo-
CTH CHIDKAThb ero 3()(HeKTUBHOCTH (CM. peKOMEHIAIHIO 9).

Bam cTouT cienoBaTh NPUBEACHHBIM HIDKE PEKOMEHIALUSIM IPH BBIOOpe crocoba mepeaadn
napaMeTpoB. BoT pexomeHmanmu A BXOAHBIX IapaMeTpoB (KOTOphIE MepenaioT HH(OpMaIHio
B (DyHKLIMIO, HO HE BO3BPAILAIOT €¢).

o BCCFI[a OIMCHIBAliTE BCE YKa3aTeJId WK CCBIJIKU Ha BXOIHBIC ITapaMETPhl KaK const.

e [IpeamounTaiite nepenady NPUMUTUBHBIX THIOB (Hampumep, char wim float) u oObek-
TOB-3HAYCHHIl C HEJIOPOTUMH ONEPAlUsIMH KOMMPOBaHUs (Hampumep, Point wim complex
<float>) no 3nHavenwuro.

e BXOjHbIC apryMEHTHI MPOYHX MOJTH30BATENBCKUX THITOB JIy4Ille MepeAaBaTh Kak CCHUIKH Ha
const.

e [loaymaiite o mepenade 1Mo 3HAYCHHIO BMECTO MEPEadn 10 CChUIKE, el (QYHKIHUS TpeOyer
CO3/aHMs KOIIMM aprymMeHTa. KOHLENTyaabHO Mepeaada Mo 3HAYEHUI0 SKBUBAJIEHTHA TEPE-
Ja4dye CCBhIJIIKHM Ha KOHCTAHTHBIN 06'I>CKT 1 BBINIOJTHCHUE KOTIMPOBAHUA, U MOXKET MMOMOYb KOM-
IMMAJIATOPY B BBIMIOJIHEHUH ONITUMU3ALINU 11O YCTPAHCHUIO BPEMCHHBIX IIEPEMCHHBIX.

Jlanee mpuBeaeHbl PEKOMEHIALMHU IS BBIXOAHBIX MapaMeTpoB (a TakxkKe MapaMeTpoB sl OJHO-
BPEMEHHOI'0 BBOJIa U BBIBOJIA HH(OPMALIH).

e Ecnu apryment HeoOs3areneH, Jydlle MepelaTh €ro Kak (MHTEJUIEKTYaJIbHbBIN) yKas3aTellb
(4TO TIO3BOJIUT BBI3bIBAIOIEH (DYHKIMHM IepelaTh HyJIeBOE 3HAYEHUE KaK yKazaHHe, 4To ap-
TYMEHT OTCYTCTBYET); TOT K€ COBET IIPUMEHHMM U B Clly4ae, eciii (yHKUUS COXpaHIET KO-
MU0 yKa3aTessl WM KaK-TO HHaye paboTaeT ¢ MPUHAIC)KHOCTHIO apryMeHTa.

e Ecm apryMeHT 00s3aTeIbHBI U QYHKIWS HE COXpaHSIeT yKa3aTellb Ha HErO WIH KaKHM-TO
UHBIM 00pa3oM BIIMSET HA €ro NMPUHAAIEKHOCTh, TO TAKOW apryMEHT JIydllle IepeaBaTh 1o
CCBUIKE. DTO YKa3bIBaeT, YTO HAJIIMYME JTAHHOTO apryMeHTa 00s3aTeNbHO, M 3aCTaBISET BbI-
3BIBAIOIIYI0 (DYHKIMIO OTBEYATH 3a MPEJOCTABICHAE KOPPEKTHOTO O0BEKTa.

He ucnonb3yiite GyHKIMHU C IEPEMEHHBIM KOJIMUECTBOM apryMEHTOB (CM. peKoMeHIanuio 98).

Ccblnkun

[AlexandrescuO3a] * [Cline99] §2.10-11, 14.02-12, 32.08 * [Dewhurst03] §57 * [Koenig97] §4 ¢
[Lakos96] §9.1.11-12 » [McConnell93] §5.7 * [Meyers97] §21-22 o [Stroustrup94] §11.4.4 o
[Stroustrup00] §5.5, §11.6, §16.3.4 * [Sutter00] §6, §46
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26. CoxpaHsinTe eCTeCTBEHHYIO CEMaHTUKY
neperpyXxeHHbIX onepaTtopos

Pesiome

[TporpammMuctsl HeHaBUAAT croprpusbl. [leperpyxaiite onepaTopsl TOJBKO B CIy4ae BECKHX Ha
TO OCHOBAHUH, U COXpaHSIHMTE IPU 3TOM HX ECTECTBEHHYIO CEeMaHTUKy. Eciam 3To okasblBaeTcs
CJIOKHBIM, BO3MOKHO, Bbl HEBEPHO MCIIONB3Y€ETE IIEPErPY3Ky ONEPaTOpOB.

O6cyxneHune

Xortst Bce (Kak MBI HaJieeMCsl) COTJIACHBI C TEM, YTO He CJIEAyeT PeaM30BBIBATH BBEIYUTAHHE KaK
omeparop operator+, mpo4ne CUTyallMd He CTONb O4YeBHIHBI. Hampumep, o3HauyaeT M onepaTrop
operator® pamero kiacca TeNSOr CKaspHOE MM BEKTOpHOE yMHOkeHHe? JIOJDKeH JiH orepaTop
operator+=(Tensor&t, unsigned u) mpuOaBisATb U K K&KIOMY M3 3JIEMEHTOB t, WM J0JDKEH
M3MEHATh pa3Mep t? B TakmxX HEOMHO3HAYHBIX WM HE IOJIAIOIINXCS WHTYHTHBHOMY MOHHMAaHHIO
CIIydasx ciefyeT UCIONb30BaTh IMCHOBaHHbIE (PYHKINH, a He MpUOeraTh K MU(pPOBAHUIO.

JA3st TUITOB-3HaYeHHI (HO HE ISl BCEX TUIIOB; CM. PEKOMEHIANNIO 32) clIeayeT NpHIepPKUBAThCS
npasuia: “Eciu He 3Haelb, Kak MOCTYIUTh — IMOCTYIal Tak, kak int” [Meyers96]. [loapaxanue
MOBEJICHUIO ONEePaTOPOB BCTPOCHHBIX THIIOB U B3aMMOOTHOILICHUSM MEXAY HUMHU TapaHTUPYET, YTO
BBl HUKOTO HE MPUBEJCTE B 3aMelIaTeNbcTBO. Eciy BHIOpaHHAS BaMM CEMAaHTHKA 3aCTaBIIsIeT KOTO-
TO yIUBJICHHO NOAHATH OPOBH, MOXKET OBITh, IIEperpy3Ka orepaTtopa — He caMast JTydias unes?

IporpaMMHCTBI OKHAAIOT, YTO OMEPATOPBI HIYT B CBA3KE — eCJU BhIpaxkeHue a@b mmeer om-
peIeeHHBI CMBICT JUIsl HEKOTOPOTO OIPENeNIeHHOro BaMu oneparopa @ (BO3MOXHO, MOcIe Ipeod-
pa3oBaHus THIIOB), TO 3ajaiiTe camu cebe BOMPOC: MOKHO JiM Hamucath b@a Ge3 HENmpHUATHBIX MO-
crencreuii? Moxuo s Hamucats a@=b? (Cm. pekomenmarmio 27.) Eciu oneparop mumeer oGpar-
HBII oreparop (Hampumep, + U -, * u /), TO MOAAEPKUBAIOTCSI JTK OHU 00a?

OT UMEHOBaHHBIX (DYHKIHUI HE 0)KUAAETCS HATNYUE COOTBETCTBYIOIIMX B3aMMOOTHOIICHNUH, TaK
970 A7 OOJBILIEH SCHOCTH KO, €CJIM BO3MOXKHO HEBEPHOE HCTOJIKOBAHHE CEMAHTHUKH Ieperpy-
JKEHHBIX OIePaTOPOB, JIyUIlle UCIIOIb30BaTh HUMEHHO (DYHKIIUH.

NcknodeHunda

VImeroTcs BBICOKOCTICIMATM3UPOBaHHbIE OMONINOTEKH (HampuMep, TeHepaToOpbl CHHTAaKCHYECKUX
aHaIM3aTOPOB), B MIPEAMETHON 00JACTH KOTOPBIX COIJIALIEHHUS O CEMAHTHKE ONEPaTOpPOB CYILECT-
BEHHO OTIMYAIOTCA OT X 3HaueHuil B C++ (HampuMep, Ipu paboTe ¢ perynsapHBIMH BBIPAXKECHUSIMHI
onepaTop operator® MoxeT UCIIOIb30BaThCS JJIs BEIPAXKEHUs “HOJIb WK OO0JIbILIEE KOIUIECTBO ).
[TpeanouTuTeNnsHO HAWTH aNbTEPHATHBY HEOOBIYHOW IeEperpyske omepartopa (Hampumep, B pery-
JsipHbIX BbIpaskeHUsIX [C++TR104] ucnonb3yroTcst CTpOKM, TaK YTO * MOXKET MCIIOJIb30BAThCS €CTeE-
CTBEHHBIM 00pa3omM, 0e3 nmeperpys3ku ornepaTopoB). Eciin Bce jxe nmocie TIaTeNbHbIX Pa3MbIIUICHHH
Bbl PEILUIN UCIOIb30BaTh ONEPATOPhl, YOEIUTECh, YTO BBl YETKO ONPENEIMIN €IUHYIO CXEMY IS
BCCX BalllUX COFJ'[aHJeHPIﬁ, U IIPU 5TOM HE 3aTCAJIU OTNIaCHBIC UT'PBI CO BCTPOCHHBIMU OII€pATOPaMHU.

Ccblinkn

[Cline99] §23.02-06 * [C++TR104] §7 * [Dewhurst03] §85-86 ¢ [Koenig97] §4 * [Lakos96] §9.1.1 ¢
[Meyers96] §6 o [Stroustrup00] §11.1 ¢ [Sutter00] §41
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27. OTpaBaiTe npepnoYyTeHne KAHOHN4YEeCKUM
dopmam apudpmeTndecknx onepartopos
M onepaTtopoB NpucBanBaHNS

Pesiome

Ecnu MoxxHo 3anmcats a+b, To Heo6xoanmo, 4To6b MOXKHO GbLIO 3amucath U a+=b. Ilpu on-
peneneHny OMHAPHBIX apH(PMETHUECKUX ONEpaTOpOB OJHOBPEMEHHO MPENOCTABIANTE M UX IPH-
CBaMBAIOIIHE BEPCHH, IPUUYEM JellaliTe 3TO ¢ MUHUMAIIBHBIM TyOIMPOBaHHEM M MaKCUMAITBHOH 3¢)-
(EeKTUBHOCTBIO.

O6cyxneHune

B obmiem citydae it HeKOToporo OuHapHOTo onepatopa @ (+, -, * ¥ T.J.) BBl JOJDKHBI TaKXKe
OIPENIENTh €r0 MPUCBAKMBAIOILYIO BEPCHUIO, TaK 4To0b a@=b n a=a@b umenu oauH U TOT ke CMBICI
(nprueM mepBasi Bepcusi MOXeET ObITh Oojiece 3ddekTrBHa). KaHOHHUECKHH CITOCOO TOCTHKCHUS
JTAaHHOM 1IeJTM COCTOUT B onpeaesieHun @ nocpenacrsom @= cnenyronmm o0pazom:

T& T::operator@=( const T& ) {

... peanusauma
return *this;

T operator@( const T& lhs, const T& rhs ) {
T temp( lhs );
return temp @= rhs;

Otu 1Be QyHKIMK paboOTalOT B TaHAeMe. Bepcus oneparopa ¢ MpUCBauBAHUEM BBHIMOJIHSET BCIO
HEoOX0oIUMYI0 pabOTy W BO3BpAILlaeT CBOI JIeBBIA mapameTp. Bepcus 6e3 mpucBamBaHHS CO3JaeT
BPEMEHHYIO TIEPEMEHHYIO U3 JICBOTO apryMEHTa, U MOAWQHUIMPYET €€ C MCHOJb30BaHHEM (DOPMBI
orepaTopa ¢ IpUCBaBaHUEM, TTOCTIC Yer0 BO3BPALIAET ATy BPEMEHHYIO IEPEMEHHYIO.

OOparute BHUMaHHKE, YTO 371eCh Operator@— ¢yHKius-He 1ieH, Tak 4TO OHa 00yaaeT Kearesb-
HBIM CBOMCTBOM BO3MOXKHOCTH HESBHOTO IpeoOpa3oBaHMs Kak JIEBOrO, TaK M MPaBOTO IMapamerpa
(cM. pexomenpaimio 44). Hanpumep, eciu Bbl ompenenure Kiace String, KOTopblid MMeeT HesBHBbIM
KOHCTPYKTOp, TMoiydarommii apryment turna char, to omeparop operator+(const String&,
const String&), KOTopbIii He SBISIETCS YIEHOM KIIAcca, MO3BOJIET OCYIIECTBIITh OMEPalliH KaK THIIA
char+String, tak u String+char; gyakmms-wien String: :operator+(const String&) mo-
3BOJISIET MCIIOJB30BATh TOJIBKO orepaio String+char. Peanusaims, 0CHOBHO# 1IE/BIO KOTOPOH SIBIIS-
ercst 3 (EeKTHBHOCTh, MOKET ONpPENETUTh PN MEPErpy30K oreparopa operator@ He SBISIOMMXCS
YJICHAMH KJIacca, 4TOObl M30eKaTh YBEIMYCHHUS KOJIMYECTBA BPEMEHHBIX IIEPEMEHHBIX B IpoLecce Mpeod-
pa3oBaHUi THIOB (CM. pEeKOMEHIAIHIO 29).

Taroke nenaiite He wieHOM (QYHKIHMIO Operator@= Besxe, rae 3TO BO3MOXKHO (CM. pEeKOMEHa-
o 44). B moboM citydae, Bce OnepaTophl, He SIBJISIOIIMECS WICHAMH, JODKHBI OBITh TIOMEIIEHBI B TO
e TIPOCTPAHCTBO MMEH, 4TO ¥ Kjacc T, TaK YTO OHH OyIyT JIETKO JOCTYIHBI IS BBI3BIBAIOIINX (PyHK-
Ui IPH OTCYTCTBUH KaKUX-TMOO CIOPIIPH30B CO CTOPOHBI MOMCKA UMEH (CM. PeKOMEHIaIHIo 57).

Kak BapuaHT MOXKHO IIpeyCMOTpPETh onepaTtop operator@, npuHumaromuii nepsslii mapamMeTp
1o 3HayeHuro. Takum 0Opa3oM Bbl 00eCIIeYHTe HESIBHOE KOMMMPOBAHHE KOMIHIIATOPOM, 9TO obecrie-
9UT eMy OOJbIIyI0 cBOOOLY NEHCTBUI IO ONTUMHU3ALNN:
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T& operator@=(T& Ths, const T& rhs) {
peanusaumsa ...
return lhs;

}

T operator@(T 1hs, const T& rhs) {// 1hs nepesaHo no 3HayeHui
return lhs @= rhs;

Eme omun BapmanT — omeparop operator@, koTopslii Bo3BpamaeT COnst-3HaueHue. OJrta
METOMKA UMEET TO HPEUMYIIECTBO, YTO IIPH 3TOM 3aIIPEILAETCS TAKONH HE MMEIOLIMI CMBICIA KO,
Kak a+b=C, HO B 3TOM cilydae MBI TepsieM BO3MOKHOCTH NPUMEHEHHUS TOTEHIMAIBHO IMOJIE3HBIX
KoHCTpyKIwmi Hanogobue @ = (b+c).replace(pos,n,d). A 3To BecbMa BBIpa3UTENBHBINA KO/,
KOTOpBIN B OJJHOU CTPOYKE BHIMOJIHAET KOHKATEHAIIUIO CTPOK b 1 C, 3aMeHSET HEKOTOPbIE CUMBOJIBI
U IPYCBAKMBAET MOJIYYEHHBIH pe3y/IbTaT HEPEMEHHOM a.

Mpnmepsl

IIpumep. Peanusayus += 0as cmpok. IIpu KOHKaT€HAlMU CTPOK TOJIE3HO 3apaHee 3HATh JTHHY,
YTOOBI BBIIEISTD ITaMSTh TOJIBKO OWH Pa3:
String& String::operator+=( const String& rhs ) {

Peanusaums
return *this;

String operator+( const String& lhs, const String& rhs ) {
String temp; // W3HayanbHO nycTa
// BblaeneHve AOCTATOYHOrO KO/NNYeCTBa MaMATU
temp.Reserve(lhs.size()+rhs.size());
// KOHKaTeHauusa CTPOK U BO3BpaT
return (temp += 1hs) += rhs;

NcknodeHunda

B HEKOTOpBIX crydasix (HampuMep, onepaTop operator®= s KOMIUICKCHBIX YHCEIT), omepa-
TOP MOXET U3MEHSTh JICBBII apryMEHT HACTOJIBKO CYIIECTBEHHO, YTO GoJiee BBITOAHBIM MOXET OKa-
3aThesl peau3alysl omepaTopa operator*= mocpeacTBom omeparopa operator®, a He Hao0o0-
por.

Ccbinku
[Alexandrescu0O3a]  [Cline99] §23.06 ¢ [Meyers96] §22 « [Sutter00] §20
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28. MNpepnountainite KAHOHNYECKUN BUA ++ N ——,
M Bbi30B NpedUKCHbLIX OnepaTtopos

Pesiome

OCcoOCHHOCTB OIIEPaTOPOB HHKPEMEHTA U JICKPEMEHTA COCTOUT B TOM, YTO y HUX €CTh MpeHuKC-
Hasi ¥ TnocTduKcHas (GOpMbI C HEMHOIO OTJIHuarolneiics cemantukoil. OmnpezensiiTe omepaTropsl
operator++ u operator-- tak, 4ToObl OHH OJPAXKaJIH MOBEICHUIO CBOMX BCTPOCHHBIX JIBOW-
HUKOB. Eciu Tonbko BaM He TpeOyeTcst HCXOIHOE 3HaueHHe — HCHONIb3YHTe NpeUKCHbBIE BEPCUH
OI1epaTopoB.

O6cyxneHune

Crapas 1IyTKa IrJIacuT, 4To si3bIK HaszbiBaeTcsi C++, a He ++C, MOTOMY 4TO SI3bIK ObUT YIIy4IleH
(Ha 4TO yKa3bIBaeT MHKPEMEHT), HO MHOTHE MPOJOIDKAIOT MCIOJIB30BaTh ero kak C (mpenplayiiee
3Ha4YeHue 10 MHKpeMeHTa). K cyacThio, 3Ty HIyTKy MOYKHO CUHTaTh yCTapeBIlUei, HO 3TO OTIMYHAs
WUTIOCTpaLys A7l HOHUMaHUS OTIINYUS MEXAY AByMs (popMaMu OmepaToposB.

B cnydae ++ 1 - - mocthuKCHBIE POPMBI OIIEPaTOPOB BO3BPALIAIOT UCXOJHOE 3HAUCHHUE, B TO Bpe-
M Kak npeduKcHble GOpMBI BO3BPAILAIOT HOBOE 3HaueHue. JIyuie Bcero peaan3oBbIBATH HOCT(UKC-
HBII OIepaTop ¢ UCHOJIb30BaHUEM TpeuKCHOr0. BOoT KaHOHMYECKHUi BU]] TAKOTO UCIIOIb30BAHMS:

// ---- TpepUKCHbIE ONepaTopbl --—-------—---—-----
T& T::operator++() // TNpedUKCHbIN BUA:
// BblNoNHEeHue // - BbiMnonHeHue
// VHKpemeHTa // AeNCTBUA
return *this; // - return *this;
T& T::operator--() // NpeduKcHbIi BUA:
// BbiNONHEHUEe // - BbiNnoNHEHUE
// BexpemeHTa //  mencTtBun
return *this; // - return *this;
// ---- TNOCTHUKCHbIEe OnepaTopbl ——--—-—--—--——--—---
T T::operator++(int) // NOCTOUKCHBIN BUA:
T old( *this ); // - 3anomuHaem cTapoe 3HauyeHue
++*this; // - Bbi30B npeduKCHOW Bepcuu
return old; // - BO3BpaT CTAporo 3Ha4yeHus
T T::operator--(int) // TMOCTOUKCHbIN BUA,:
T old( *this ); // - 3anomuHaem CTapoe 3HauyeHue
--*this; // - Bbl30B npeduKCHOM Bepcuu
return old; // - Bo3BpaT CTAporo 3HayeHus

B BBI3BIBatOIEM KOJIE Jy4Ille HCHONb30BaTh NPe(UKCHBIC ONEePaTOPhl, €CIIM TOJILKO BaM HE Tpe-
OyeTcst ICXOJHOE 3HAYEHUE, BO3BpaIaeMoe mocTdukcHoii Bepcueil. [Ipedukcrnas Gopma cemaHTn-
YECKH 3KBUBAJICHTHA, OHA BBOAUTCS MPAKTUYCCKU TaK XKE, U 3a4aCTYI0O HEMHOTO 3(1)(1)6KTI/IBHC€, TakK
KaK CO3JaeT Ha OJUH OOBEKT MeHble. DTO HE IPEKAEBPEMEHHAs ONTUMM3AlMs, a YCTPAHEHUE
MIPEXIeBPEMEHHOM NeccuMu3aluu (CM. peKoMeHJanuuo 9).
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NcknodeHunda

[[TabnoHBI, UCTIONB3yeMbIE JJISl HAYYHBIX BBIYMCICHUH (Hampumep, malioHbI AJs MpecTaBlie-
HHS TEH30POB WJIM MATPHL), K KOTOPBIM HPEAbSBILIIOTCS JKECTKHE TPeOOBAHUS 110 MPOU3BOINTEIb-
HOCTH. [y TakuxX mabJIOHOB YacTO MPUXOAUTCS UCKaTh Ooiiee 3G PeKTHBHBIE CIIOCOObI peaan3aluu
npeHKCHBIX (HOPM ONEepaTopoB.

Ccbinku
[Cline99] §23.07-08 » [Dewhurst03] §87 * [Meyers96] §6 ¢ [Stroustrup00] §19.3 ¢ [Sutter00] §6, $§20
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29. Ucnonb3ynTe neperpys3ky, 4ToObl n36exartb
HEesIBHOro npeoo6pa3oBaHus TUMNOB

Pesiome

He mpeymuoxkaiite 00bekThl cBepx HeobOxomumoctu (bputBa Okkama): HesIBHOE IpeoOpas3oBa-
HUE THIIOB OO0ECIIEYMBAET OIPEICICHHOE CHHTAKCHYeCKoe YHAOOCTBO (OJHAKO CM. pEKOMEHIa-
uuio 40), HO B CHTyaluH, KOTJa JOMYCTHMMa ONTHMU3AIUS (CM. PEKOMEHJIAIMIO 8) U KeJaTebHO
n30eXaTh CO3AaHUs U3JIHUITHUX 00BEKTOB, MOKHO O0OECIIEUUTh MeperpykKeHHble (QYHKIMHA C CHUTHA-
TypaMH, TOYHO COOTBETCTBYIOIIMMH PAcIPOCTPAaHEHHBIM THIIAM apIyMEHTOB, M T€M CaMbIM H30e-
JKaTh MPeoOPa30BaHUS TUIIOB.

O6cyxaeHue

Korna BbI paboTtaere B oduce u y Bac 3akaHUMBaeTcsl Oymara, 4to BbI Jenaere? IIpaBuibHO —
BBl HJIETE K KONUPOBAIBHOMY allapaTy U JejaeTe HECKOIbKO KOMUI YHCTOro JIUCTa OyMari.

Kax 651 Iiymio 3To HU 3By4ano, HO 3a4acTyl0 9TO HMEHHO TO, YTO JeNaeT HesIBHOE Mpeodpa3oBa-
HHE THUIIOB: CO3/aHUE M3IMIIHUX BPEMEHHBIX 00BEKTOB TOJBKO AJS TOrO, YTOOB! BBIIOIHUTH HEKO-
TOpble TPUBUAIIBHBIE ONEPAlMU HaJ HUMHU U TYT )K€ UX BBIOpocuTh (cM. pexomenpaarmio 40). B xa-
4eCcTBE IPHMEPA MOKHO PAaCCMOTPETh CPABHEHUE CTPOK:

class string { // .

String( const char* text ); // ObecneumBaeT HesiBHOe
// npeobpasoBaHue TUMNOB

bool operator==( const String&, const String& );

// ... Fne-To B Koje ...

if( someString == "Hello" ) { ... }

O3HAaKOMHMBILIKCE C MPUBEACHHBIMHU BBIIIC ONMPCACICHUAMN, KOMIWIATOP KOMIIMJIUPYET IPHUBE-
JICHHOE CpaBHEHHE TaKUM 00pa3oM, Kak ecii Obl OHO OBLIO 3alMcaHo B BHAE someString ==
String("Hel1o0™). D10 CAMUIIKOM PaCTOYHTENHHO — KOMHMPOBATH CHMBOIIBI, YTOOBI IOTOM MPO-
CTO IPOYECTh UX. PemeHne 3T0if MpoOIeMBI OUCHB IIPOCTOE — OIPEACIHTH ITePETPYKEHHEIE (YHK-
UM, 4TOOBI N30eXkKaTh MPeoOpa30BaHUs TUIIOB, HAIIPUMED:

bool operator==( const String& lhs, const String& rhs ); // #1

bool operator==( const string& lhs, const char* rhs ); // #2

bool operator==( const char* lhs, const String& rhs ); // #3

OTO BHINIAUT Kak IyOJIMpoOBaHHE KOAA, HO Ha CaMOM Jele 3TO BCEero JHIIb ‘‘TyOnupoBaHHe
CHTHATYp”, TIOCKOJBKY BCE TPH BaPHAHTA OOBIYHO HCIIONB3YIOT OAHY U Ty ke (GyHKIuo. Bpsy mu Bl
BIIAJIETE B €pPECh MPEKAECBPEMEHHON ONTUMM3ALUH (CM. PEKOMEHJALUIO 8) MPU TaKoM MPOCTOH Ie-
perpyske, TeM 0oJyiee 4TO 3TOT METOJ CIa00 NMPUMEHNUM IIPU MPOCKTHPOBAHHU OMOIMOTEK, KOTIa
TPYJIHO 3apaHee NpesicKa3aTh, KaKue UMEHHO TUIBI OyayT UCIIOIb30BATHCA B KOJE, KPUTHUECKOM IO
OTHOIIECHHIO K TPOM3BOJUTETEHOCTH.

Ccblnku
[Meyers96] §21  [Stroustrup00] §11.4, §C.6 * [Sutter00] §6
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30. U36eranTe neperpy3ku &&, | | n , (3anaroi)

Pesiome

MyznpocTs — 3TO 3HaHHE TOTO, KOI/ia Halo Bo3zepkaThes. BerpoenHsie omnepatops &&, | | v,
(3amsTas) TPaKTYIOTCSI KOMIMIATOPOM CHenHaIbHBIM 00pa3oM. Ilocie meperpy3ku OHH CTaHOBSATCS
OOBIYHBIMH (DYHKIMSAMH C BECbMa OTJIMYHOI CeMaHTHKOIl (IIpu 3TOM Bbl HapyllaeTe pPEKOMEHMa-
K 26 u 31), a 370 MpAMOH MyTh K TPYIHOONPEIEIMMBIM OIMOKaM M HeHaaexxHocTu. He meperpy-
*alTe 3TU onepaTopel 6e3 KpailHeill He0OXOIUMOCTH U I'TyOOKOro IOHUMAHUSL.

O6cyxaeHue

['maBHast MpUYKMHA OTKA3a OT Meperpys3ku orneparopos operator&&, operator| | u operator,
(SaHSITaj{) COCTOMUT B TOM, YTO Bbl HC UMECTC BO3MOXKHOCTHU PCAJIM30BATH MMOJIHYIO CCMAaHTHUKY BCTPOCH-
HBIX OIEPaTOPOB B ATHX TPEX CIydasx, a MPOrPaMMUCTBI OOBIYHO OXKUIIAIOT €€ BRIIOMHEHus. B gact-
HOCTH, BCTPOCHHBIEC BEPCUU BBINOJIHAIOT BbIYUCIICHUEC CJIEBA HAIIPAaBO, a IJIA OIEPaTOpOB && n | | uc-
TIOJIB3YHOTCSA COKPAIICHHBIC BBIYUCIICHUS.

BCTpOeHHHe BEpCUU && n | | CHayJaJ1la BBIYUCIIAIOT JIEBYKO YaCTh BBIPpAXXCHUA, U €CJIM OHa I10JI-
HOCTBIO onpezenser pesynsrar (false s &&, true s | |), TO BHIUMCIATE MPABOE BHIPAKEHUE
HE3a4Y€M — U OHO TrapaHTUPOBAHHO HE 6yﬂeT BBIYUCIATECS. Takum 06pa30M MBI UCIIOJIB3YEM JOTY
BO3MOXXHOCTbB, ITO3BOJIASA KOPPCKTHOCTU MMPABOI'0 BBIPAXKCHHUSA 3aBUCETH OT YCICIIHOT'O BBIYMCIICHUS
JICBOI'O:

Employee* e = TryToGetEmployee();

};( e && e->Manager () )

KoppekTHOCTE 3TOTO KOfia 00yclioBjieHa TeM, 4To e->Manager () He OyIeT BBHIUHCIATHECS, €C-
JI1 € UMeeT HYJICBOC 3HA4YCHUEC. JT10 COBCPIICHHO OOBIYHO U KOPPEKTHO — 0 TE€X IOp, IMOKa HE UC-
MOJIB3YeTCsl MeperpyKeHHbId omepaTop operator&&, MocKkoibKy B TaKOM Cllydae BBIpaKEHHE,
Bkiovatoniee &&, OyJeT cienoBath npaBuiaaM QyHKIUH:

®  BBI3OBbI d)yHKIII/IfI BCErja BbIYUC/IIOT BCEC aPryMEHTHBI 10 BBIIIOJIHEHUA KOJ1a d)yHKHI/II/I;

® TIOPSJIOK BEIYHCIICHUS apryMEHTOB (DYHKIIMI He onpelelieH (CM. Takxke pekoMeHaanuro 31).

JaBaiiTe pacCMOTPHM MOJICPHU3UPOBAHHYIO BEPCHIO MPUBEICHHOTO paHee GpparMeHTa, KOTopas
UCIIOJIb3YET UHTEIJUIEKTYalbHbIE yKa3aTelu:

some_smart_ptr <Employee> e = TryToGetEmployee();

if( e & e->Manager ()

// ..

ITycTs B 5TOM KOZ€ UCIIONB3yeTCs NeperpyKeHHbIH oneparop operator&& (mpenocTaBieHHbIH
aBTopoM Some_smart_ptr wim Employee). Torma Mbl moigydaeM KOJ, KOTOPBIA YISl YHTATEIS
BBITJISITUT COBEPIIEHHO KOPPEKTHO, HO TOTEHIMAIBHO MOXKET BbI3BaTh €->Manager () mpu Hyse-
BOM 3Ha4YEHUH €.

Hexotopslii MHOM KOJ MOKET HE NMPUBECTH K aBapUIlHOMY 3aBEPLICHUIO IIPOTrPaMMbl, HO CTaThb
HEKOPPEKTHBIM IO JPYyroil NpUYnHEe — W3-3a 3aBUCHMOCTH OT HOPsIIKa BBIYMCICHUI IBYX BBIpaXKe-
Huil. PesynbpTatr MoXkeT okaszaTbes maueBHbIM. Hanpumep:

if( DisplayPrompt () && GetLine() )

// ...

Ecmu omiepatop operatoré&& nepeonpeiesieH nojibp30BaTeieM, TO HeM3BECTHO, Kakast U3 (hyHKI —
DisplayPrompt win GetLine — Oyzer Bbi3BaHa NepBoid. [IporpamMMa B pe3ysbTare MOXKET OKHIATH
BBOJIA OJIL30BATEIS JI0 TOTO, KaK Oy/IET BBIBEIECHO COOTBETCTBYIOLIEE TOSICHAIOIIEE IIPHUTJIAIlICHHE.
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KoneuHo, Takoi KoJl MOXKET 3apaboTaTh MPH UCIOIb30BAHMN BaleTr0 KOHKPETHOTO KOMITHIISITO-
pa u HacTpoek coopku. Ho 310 — oueHp HeHanexxHO. KoMIUIATOpHI MOTYT BBIOpATh JIt000H mopsi-
JIOK BBIYMCIEHUH (M TaKk OHM U MOCTYNAIOT), KOTOPBIM COUTYT HYXKHBIM JJISI JAHHOTO KOHKPETHOTO
BBI30Ba, IPHHUMAs BO BHUMaHHE Takue (HaKToOphl, KaK pa3Mep TeHEepUpyeMOro Kosia, JOCTYITHbIE pe-
THCTPBI, CIIOXKHOCTb BBIp@KEHUH U Apyrue. Tak 4TO OJWH U TOT K€ BBI30B MOXKET HPOSBIATH CeOs
M0-Pa3HOMY B 3aBUCHMOCTH OT BEpCHHM KOMIWIATOPA, HACTPOEK KOMITHIIALIMU U AK€ MHCTPYKLUH,
OKPYKAIOIIUX JaHHbBIH BBI30B.

Ta >xe HeHalle)KHOCTh HAOJIOAeTCS U B Cilydae olnepaTopa-3amsaToil. Tak ke, Kak U omeparopsl
&& u | |, BcTpoeHHBII orepaTop-3amsTas rapaHTUPYET, YTO BBIPAXKEHHs OYIyT BBIYUCICHBI CIeBa
Harpaso (B omimune ot && u | |, 31eck Beerna BBIYHCISIOTCS 00a BbIpakeHus1). [lonb3oBaTenbekuit
ornepaTop-3aiTas He MOXKET TapaHTUPOBATh BEIYHCIICHUI ciIeBa HAIPaBo, YTO OOBIYHO MPUBOAUT K
YIUBHUTENIbHBIM pe3yibraTaM. Hampumep, eciii B ciienyroneM KoJe HCIIOJIb3YeTCs MOJIb30BaTellb-
CKHUI omeparop-3arnsras, TO HeU3BECTHO, TONIYyUUT i pyHKIus g aprymenT O wim 1:

int i = 0;

fCi++ ), gC i ); // CM. Takxe pekomeHaauumw 31

Mpumepsbl

IHpumep. Hnuyuanuzayust 6ubIUOMeEKU npu NOMOWU NEPE2PYHCEHHO20 onepamopa operator,
ons nocredosamenvrocmu unuyuanusayuil. Hekoropast 6MOIHOTEKA TBITACTCS YIPOCTUTH T00aBIIe-
HHUE HECKOJIbKHMX 3HAYCHUI B KOHTCHHEp 3a OJWH pa3 IMyTeM Ieperpy3Kku ornepaTtopa-sarsroit. Ha-
npumep, ats nobasneHus B vector<string> letters:

set_cont(letters) += "a", "b";

BCC B HOpS[}IKC, II0OKa B OAUH HpCKpaCHBIﬁ JCHB ITOJIB30BATCJIb HC HAIIHUILICT:

set_cont(letters) += getstr(), getstr();

// TopAaok He onpeaeneH Npu UCNOSb30BaHUU

non

// neperpyxeHHoro onepartopa ",

Ecnu QyHkius getstr nosyyaer, HapuMep, BBOJ MOJIL30BATES M OH BBEIET CTPOKU ''C" M
"d" B yKazsaHHOM MOPSJKE, TO B JEUCTBUTEIBHOCTH CTPOKH MOTYT OKAa3aThCs BHECEHBI B JIOOOM
HOPsZKE. DTO MOKET OKa3aThCsl CIOPIPH30M, [IOCKOJBKY MDY MCIOIb30BAHMM BCTPOCHHOIO OIEpa-
TOpa operator, Takoil npoblieMbl He BO3HUKAET:

string s; s = getstr(), getstr(); // NopsfoK CTporo onpeaenex
npyv MCNosib30BaHMM
// BCTpoeHHOro onepatopa ","

NckniodeHunda

HckmoueHne — crienaan3upoBaHHbIe OMOIMOTEKH NIA0JIOHOB Ui HayYHBIX BBIYMCIICHUH, KO-
TOpPBIE B COOTBETCTBUH C JU3aHHOM HEPEONPENEIIAIOT BCE ONEPATOPHI.

Ccbinkn
[Dewhurst03] §14 « [Meyers96] §7, §25 » [Murray93] §2.4.3 * [Stroustrup00] §6.2.2
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31. He nuwinTte Kopa,, KOTOPbIA 3aBUCUT OT
nopsaka Bbl4MCNIEHUA apryMmeHToB pyHKLUN

Pesiome

IMopsinox BEIYMCIICHNS APTYMEHTOB (DYHKIMU HE OIpeNelieH, MOTOMY HUKOIa He IoJlaraitech
Ha TO, YTO apryMEHTBI OyIyT BBIYUCIIATHCS B TOH UIIM UHOM 04epPEqHOCTH.

O6cyxaeHune

Ha HavanbpHbIX 3Tanax pa3Butus s3bika C perucTpsl npoieccopa ObUIN AParoleHHbIM PeCcypcoM
Y KOMITHWJISITOPBI peliain TPyIHbIe 3a1aun 3Q(HEeKTUBHOTO MX WCIOJIB30BAHUS B CIOMKHBIX BBIpaXKe-
HUSX BBICOKOYPOBHEBBIX S3BIKOB. [IJIi TOrO 4TOOBI MO3BOJHUTH KOMIWIATOPY I'€HEpUpOBaTh Oojiee
ObICTpBIN KO, co3aaTenu C Jai pacipelelUTEN0 PErUCTPOB NOMOJTHUTENBHYIO CTETIeHb CBOOOIBI.
[Tpu BbI30BE (PYHKIMHU MOPSAOK BBHIUUCICHUS €€ apryMEHTOB OCTABAJICS HEOIPECICHHBIM. JTa ap-
TYMEHTaIUsl, BEPOSITHO, CYIECTBEHHO MEeHee BaykHa B HACTOSIEE BPeMs, HO TIIaBHOE, YTO TOPSIOK
BBIYHCIICHUS apryMeHTOB QyHKIMH B C++ HE ONpeesieH U BapbUPYeTCsl OT KOMIHIISATOPa K KOMITH-
naTopy (cM. Takxke pekomernanuio 30).

B cBsi3u ¢ 3TUM HeoOayMaHHbBIE JEHCTBHS MPOTPAMMHUCTa MOTYT IPUBECTH K OOJIBIIUM HETPH-
SATHOCTSIM. PaccMOTpHUM Clie Ty omuii Koa:

void Transmogrify( int, int );

int count = 5; .
Transmogrify( ++count, ++count ); // MNopALOK Bbl4MCIEHUN
// HensBecTeH

Bce, uTo MBI MOXEM CKa3aTh ONPEIEICHHOTO, — 3TO TO, YTO MPH BXOJE B TelO (DYHKIUH
Transmogri fy sHauenue nepemenHoii count Gymer paBHO 7 — HO MBI HE MOXKEM CKa3aTh, KAKON
apryMeHt OyzeT paBeH 6, a Kakoif — 7. DTa HEONpeIeICHHOCTh OCTAETCsl U B TOPA3/i0 MEHEe oue-
BUHBIX CJIydYasX, TAKUX KaK (YHKIHH, MOTUPHLIUPYIOLUIHE CBOU apryMEHTHI (MJIM HEKOTOPOE IJI0-
6aJIbHOE COCTOSHUE) B KAYECTBE IIOOOYHOIO AEHCTBHUS:

int Bump( int& x ) { return ++x; }

Transmogrify( Bump(count), Bump(count) ); // Pe3ynbTaT

// HensBecTeH

CornacHo pexoMenaimu 10, ciaeayer B MepByro ouyepeib n3berarh rioOalbHBIX B COBMECTHO
HCTIOJIB3YEeMBIX NepeMeHHbIX. Ho maxe ecnu Bbl 01aronosyyHoO YCTPAaHHUTE MX, HEKOTOPBIA APYroi
KO/ MOXeET 3TOro He ciaenaTh. HampuMep, HEKOTOPbIC CTaHAApPTHbIC (YHKIIMH HMEHOT MOOOYHBIC
neiictBus (Hampumep, Strtok, a takke pasHble meperpykeHHbe Oreparopsl operator<<, npu-
HUMAaOIIE B KaUeCTBe apryMeHTa ostream).

Penenit o4eHb MPOCT — HCIMOJIB30BaTh HMEHOBAHHBIE OOBEKTHI JUISL TOTO, YTOOBI 00ECHECUUTh
TOPSIIOK BBIYUCIIEHUH (CM. peKoMeHaaImo 13):

int bumped = ++count;
Transmogrify( bumped, ++count ); // Bce B nopsgke

Ccblnkun

[Alexandrescu00c] <+ [Cline99] §31.03-05 * [Dewhurst03] §14-15 * [Meyers96] §9-10
[Stroustrup00] §6.2.2, §14.4.1 * [Sutter00] §16 * [Sutter02] §20-21
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NMpoekTupoBaHue KNaccos
M HacJsiegoBaHue

Haubonee sadicnulii acnekm pazpabomxu npoepammuo2o obecneye-
HUsL — ACHO NOHUMAMb, YMO UMEHHO bl NLIMAEMECh NOCMPOUND.

— Besipa Ctpayctpyn (Bjarne Stroustrup)

Kakoro Buja kiiaccel IpeArnoyuTaeT pa3padaTeiBaTh U CTPOUTH Bama komanga? [Touemy?

WurepecHo, 4T0 OOJIBUIMHCTBO PEKOMEHAANUMI JaHHOTO pasZiena BhI3BAaHBI B IEPBYIO OYepenb
BOIpocaMH 3aBUcuMocTeil. Hanpumep, HacinenoBanue — BTOpas MO CHiIe B3aUMOCBSI3b, KOTOPYIO
MOXHO BbIpa3uTh B C++ (IepBas — OTHOLIEHUE APYXKOBI), U TaKyl0 CHIBHYIO CBA3b HAJIO MCIONb-
30BaTh OYEHb OCTOPOXKHO U NMPOAYMAHHO.

B sTOoM pa3nene Mbl CKOHLEHTPHUPYEM BHHMMAaHHE Ha KJIIOUEBBIX BOIPOCAX MPOEKTHUPOBAHUS
KJIaCCOB — KaK CZeJaTh 3TO MPaBUWIBHO, KaK HE JOMYCTUTh OIIMOKY, M30eXaTh JIOBYIIEK, U B 0CO-
OCHHOCTH — KaK YIPaBJIsTh 3aBUCUMOCTSIMU.

B crenyromiem pasnerie Mbl oopatuMmces K Bonbioi YerBepke crielUaibHbIX (BYHKIMH — KOHCTPYK-
TOpY 110 YMOTYaHHUIO, KOIUPYIOLIEMY KOHCTPYKTOPY, KOIUPYIOLIEMY IIPUCBAUBAHUIO U JECTPYKTOPY.

B sTtom pazmene mbl cumtaem camoi BaxHOW pexomeHmanmio 33 — “IIpenmouwnTaiite MuHH-
MaJIbHbIE KJIACCHl MOHOJIUTHBIM .



32. dcHO nNnpeacTaBnsaAnTe, KaKon BUA, Knacca
Bbl CO3aeTe

Pesiome

Cy1mecTByeT 00MbIIOe KOJMYECTBO PAa3INYHBIX BUIOB KIACCOB, U CIEAYET 3HATh, KAKOH NMEHHO
KJIacc BBI CO3JIaeTe.

O6cyxaeHue

PasnidHbIe BUIBI KIIACCOB CIYXKAT U1 Pa3IMdHbBIX LENel i, TAKUM 00pasoM, CICAYIOT pa3iind-
HBIM TIPaBIJIaM.

Kunaccei-3nauenus (Hanpumep, std::pair, std::vector) MogenupyoT BCTPOCHHBIC THIIBI.
O1H Ki1acchl 001aJa0T CIIeYOIMH CBOHCTBAMU.

e lIMeroT OTKpBITHIE 1ECTPYKTOP, KOMUPYIOLMH KOHCTPYKTOP U NMPUCBAaUBAHUE C CEMAHTHKOMN
3HAUEHHUS.
¢ He nMeroT BUPTyaNbHBIX (GYHKIHIA (BKIIIOUAst IECTPYKTOP).

e [IpeaHa3HaueHbl JUI UCIOJB30BaHUSA B KA4eCTBE KOHKPETHBIX KJIACCOB, HO HE B KaueCTBE
0a30BBIX (CM. peKOMEHAALHIO 35).

e OOBIYHO pa3MELIAIOTCA B CTEKE WIN SIBISIIOTCS HENOCPEICTBEHHBIMU YIEHAMHU JPYroro
KJ1acca.

ba3oBble Knmacchl MpeNCTaBIAOT COOON CTpOUTENbHBIE OTOKM HepapXuM KiaccoB. ba3oBblit
KJ1acc o0naiaeT CleIyIoMMMH CBOHCTBAMU.

e JlMeeT NeCTPYKTOp, KOTOPBIH SBIAETCS JUOO OTKPHITBIM U BUPTYaJbHBIM, JIMOO 3aIlu-
LIEHHBIM U HEBUPTYalbHBIM (CM. pekoMeHAauuto 50), a Takke KONUPYIOLIMHA KOHCTPYK-
TOp U OIEepaTop MPUCBAUBAHUSI, HE SBJIAIOIINECS OTKPHITBIMU (CM. peKOMEHAAIHIo 53).

e Ompenenser uurepdeiic MocpeACTBOM BUPTYAIbHBIX (HYHKIUIL
e OOBIYHO OOBEKTHI TAKOTO Kilacca CO3/AAITCS AMHAMHYECKH B Kyde KaK 4acTh 00BbEKTa Mpo-
M3BOJIHOTO KJTacCa U MCIOJb3YIOTCS OCPEACTBOM (MHTEIUICKTYalbHBIX) YKa3aTeleH.

T'oBOps yNpoIlIEHHO, KJIACChl CBOWCTB MPEACTABISAIOT OO0 1M1abIOHBI, KOTOPBIE HECYT UHGOP-
Maruio o tunax. Kiacc cBoCTB 001a1aeT ClieyomIME XapaKTepPHCTHKAMH.

e Comepxut Tosbko oneparopbl typedef u crarnueckue gpynxuuu. Kiace He umeer Moau-
(GULHIPYEMOro COCTOSIHUSI WITH BUPTYITBHBIX (DYHKIIAH.
e OObIYHO OOBEKTHI TAHHOTO KJIacca HE CO3/1al0Tcs (KOHCTPYKTOPBI MOTYT OBITh 3a0JI0KH-

pOBaHbI).

Knaccel crpareruii (00bI4HO 111a0JI0HBI) SABISAIOTCS (pparMeHTaMu CMEHHOTO noBeneHus. Kinaccsl
CTpaTeruii 00IaaroT CaeyIOIUMU CBOHCTBAMU.

L4 MOFyT HUMETHb COCTOSIHUA U BUPTYaJIbHBIC (byHKIII/II/I, HO MOT'YT U HC UMCThb UX.

e (OOBYHO OOBEKTHI JAHHOTO KiIacca He CO3Jar0TCA, U OH BBICTYNIACT B Ka4YCCTBC 0a30BOTO
KJjlacCa WJIK YJICHa ApYyroro Kjacca.
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Kiaccsl uckimoueHni npeacTaBisioT co00i HEOOBIYHYI0 CMECh CEMAaHTUKH 3HAUCHUI U CCHUIOK.
[Ipu reHepaly HCKIIOYECHHH OHU TEPENAOTCs MO 3HAUCHHIO, HO JIOJKHBI MEPEXBATHIBATHCS MO
ccbuike (cM. pexoMenaanuio 73). Kinaccsl uckitodeHuit 00:1a1ar0T ClieAyOIUME CBOHCTBaMH.

e JIMEIOT OTKPBITHIN AECTPYKTOP U KOHCTPYKTOPHI, HE TEHEPHPYIOLIME MCKIIOYEHHUH (B 0CO-
OCHHOCTH KOMMPYIOIINI KOHCTPYKTOP, T'eHEepals UCKIIOYEHHUSI B KOTOPOM IIPHUBOJMUT K 3a-
BEpIICHUIO PabOTHI IPOTPaMMBI).

e lImMeroT BUpTyabHBIE GYHKIIUH U YACTO PEATU3YIOT KIIOHHPOBAaHHE (CM. peKOMeHAanuio 54).

o IIpenmoyTuTeNRHO J€TaTh UX MPOM3BOAHEIME OT Std: :exception.

BcrnomoratenbHble Kiacchl 0OBIMHO IMOJIEPKUBAIOT OTAEIbHBIE HAMOMBI (Hampumep, RAIl —
cM. pekoMmeHaauuio 13). BaxxHo, 4T00bI MX KOPPEKTHOE HCIIOJIb30BaHUE HE OBUIO COIMPSIKEHO C Ka-
KUMHU-TH00 TPYJHOCTSAMH U HA000pOT — UYTOOBI IPUMEHATh UX HEKOPPEKTHO ObLIO OY€Hb TPYIHO
(Hampumep, cM. peKOMeHIaIuo 53).

Ccbinkn

[Abrahams01b] * [Alexandrescu0O0a] * [Alexandrescu00b] » [AlexandrescuOl] §3 * [Meyers96] §13 ¢
[Stroustrup00] §8.3.2, §10.3, §14.4.6, §25.1 * [Vandevoorde03] §15
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33. MNpepnouynTtamtTe MUHMMAJIbHbIE KJ1acCbl
MOHOJIUTHbIM

Pesiome

Paspmensit u BracTByii: HeOOMIbIIME KIIACCHI JIeT4e MHCaTh, TECTUPOBATh U UCNOJIb30BaTh. OHU
TaKoKe MPUMEHNUMBI B OOJIBIIIEM KONMMYEeCTBE CHTyarmil. [IpenmounraiiTe Takue HeOOMBIINE KIACCH,
KOTOpBIC BOIUIOLIAIOT HPOCTHIE KOHLEMLHUH, KJaccaM, MBITAIOIUMCS PEAIN30BaTh KaK HECKOIBKO
KOHIIEIIINH, TaK ¥ CIOXKHBIE KOHIIENIIUH (CM. peKOMEHauH 5 1 6).

O6cyxaeHue

Pa3zpaboTka OOJBIIMX MPUYYMIMBBIX KIACCOB — THUIHMYHAS OMIMOKA HOBHYKA B OOBEKTHO-
OpUEHTUPOBAHHOM IPOEKTHpoBaHUH. [lepcriekTBa UMETh Ki1acc, KOTOPHBII NMPeI0CTaBIAeT HOJTHYIO
U CIOXHYIO (QyHKIIMOHAJIBHOCT “‘B OJHOM (hIaKkoHe”, MOJKET OKa3aThCsi OUYEHb IPHBIECKATECILHOM.
OpHako MOJXO0Jl, COCTOAUIMN B pa3paboTke HeOOJBbIINX, MUHUMAJIBHBIX KJIACCOB, KOTOPBIE JIETKO
KOMOMHHMPOBATh, Ha MIPAKTHKE 10 PsIAy MPUYMH OKa3bIBaeTcsl Oojee ycHelleH Ui CUCTEM JI000ro
pa3mepa U CIOKHOCTH.

e MuUHUMAaNBHBIA KJTaCC BOIUIOUIAET OJHY KOHIEMIUIO HA COOTBETCTBYIOIIEM YPOBHE JIETAJIH-
3a1Mid. MOHONHMTHBINA KJIacC OOBIYHO BKIIIOYAET HECKOJIHKO OTHENLHBIX KOHIIENIMM, W HC-
MOJIb30BaHKUE TOJBKO OJTHOM M3 HUX BJICUYET 32 cOOOW W3JMIIHUE HAKJIaTHBIE PacXojsl (CM.
pexomernmaryu S5 u 11).

e  MuHUMAJIBHBIN KJ1acc JIeTYe MOHSTh U Iponi€ UCIojIb30BaTh (B TOM 4YHUCIE HOBTOpHO).

¢ MuHHMMaNBHBIN KIIACC MPOIIE B YIOTpeOIeHNN. MOHOMUTHEIN KIIACC YaCTO TODKEH HCIIONb-
30BaThCA Kak Goiblnoe Hepenumoe nenoe. Hampumep, MOHOMUTHBIN Kiiace MatriX Moker
HOTIBITATECS PEANTN30BATh U MCIOIB30BATh SK30THIECKYI0 (DYHKIMOHAIBHOCTh — TaKyl0 Kak
BBIYHCIICHUE COOCTBEHHBIX 3HAYEHUH MaTpPHUIBl — JaXe ecli OOJBIIMHCTBY MONb30BaTeNeH
3TOTO KJIacca TPeOyIOTCs BCEro JIMIIb a3bl JIMHEHHOI anre6psl. JlyummM BapranToM Oyner
peanu3anusl pasIMYHBIX (QYHKIMOHAIBHBIX oOnacTteidl B BuAe (QYHKIMH, HE SBISIOLIMXCS
YJIeHaMH, KOTOpble PabOTAl0T ¢ MUHUMANBHBIM TUIIOM Matrix. Toraa 3Tu (yHKUHOHAIB-
HBIe 00JIaCTH MOTYT OBITh IPOTECTUPOBAHBI M MCIOJIB30BaHbI OTAEIBLHO TOJBKO TEMHU MOJIb-
30BaTeISIMH, KTO B HAX HYXJaeTcs (CM. peKoMeHIanuio 44).

e  MOHOIUTHBIE KJIACCHl CHIDKAIOT MHKATCYIsimio. Ecim kiace nveer MHOTO (DyHKIMIA-WICHOB, KO-
TOpbIC He 00s13aHbl ObITh YWIEHAMH, HO TEM HE MEHEe SIBIISIFOTCS TAKOBBIMH (TakuM 00pa3om obec-
TIEYNBACTCS W3IUIITHSS BUAUMOCTD 3aKPBITON pealn3alin), TO 3aKPhIThIe WICHBI-TAHHBIE Kiacca
CTaHOBSITCSI TIOUTH CTOJIb 5K€ IUIOXUMH C TOUKHU 3pEHHS TU3aiHa, KaK U OTKPBIThIE IEpEeMEHHBIE.

e MOHOJIHUTHBIE KJIACChl OOBIYHO SIBIISIOTCS PE3YJIBTATOM MOMNBITOK MPEACKa3aTh U MPeaocTa-
BUTH “IOJIHOE” pellleHHe HEKOTOPOH MpoOJeMbl; Ha NMPAKTHKE e Takue AEUCTBHA MOYTH
HUKOT'/Ia HE TIPUBOJISAT K YCIEITHOMY Pe3yJIbTaTy.

e MOHOJIUTHBIE KIIACCHI CIIOXKHEE CAENIATh KOPPEKTHBIMU M OE30MACHBIMU B CBS3U C TEM, UYTO IPU
HX pa3pabOoTKe 3aYacTyro Hapymiaercs npuHuun “OauH 00BeKT — ofHa 3amada’ (CM. peKo-
MeHJauuu S u 44).

Ccblnkun

[Cargill92] pp. 85-86, 152, 174-177 * [Lakos96] §0.2.1-2, §1.8, §8.1-2 ¢ [Meyers97] §18 ¢
[Stroustrup00] §16.2.2, §23.4.3.2, §24.4.3 » [Sutter04] §37-40
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34. NpepnouynTtaitTe KOMNO3ULMUIO
HacnenoBaHUIO

Pesiome

W3beraiire “Hanmora Ha HACNIEICTBO: HACJIEIOBAaHME — BTOpas MO CHIE IIOCIE OTHOLICHMS
JpyxO0bl B3aUMOCBSI3b, KOTOPYIO MOXKHO BbIpa3suTh B C++. CHUJIBbHBIE CBSI3M HEXENATENbHBI, U UX
cregyeT n3berath Be3Jie, TIe TOJIbKO MOXKHO. TakuM 06pa3om, ciexyeT MpeAnounTaTh KOMIO3UIIUIO
HAaCJIeJOBAaHHIO, KPOME CIIydaeB, KOTrJia BBl TOYHO 3HAETE, YTO JeNaeTe U KaKue MPeHMyIIecTBa JaeT
HAacJe0BaHHE B BallleM IPOEKTE.

O6cyxneHune

HacnenoBanuem 4acto 3710yrnoTpebssitoT JaXxe ONbITHBIE pa3paboTuuky. [J1aBHOE MpaBUJIO B pas-
paboTKe MPOrpaMMHOTO OOECTICUeHUS] — CHIKEHHE CBS3HOCTH. ECIIM B3aMOOTHOIICHHE MOYKHO BbI-
Pa3uTh HECKOJIBKUMH CIIOCOOaMH, UCTIONIB3YITE CaMylo c1a0yto 13 BO3MOXHBIX B3aHMOCBSI3EH.

W3BecTHO, 4TO HacienoBaHUWE — MPAKTHUECKH CaMOE CHIJIbHOE B3aMMOOTHOIIEHHE, KOTOpPOE
MOJKHO BBIpa3uTh cpeacTtBaMu C++; CHiIbHEE ero TOJIbKO OTHOIIEHHE IPYKObI, U MOJIb30BaThCI UM
CIIelyeT TOJBKO TMPHU OTCYTCTBHH (DYHKIIMOHAJIBHO SKBUBAICHTHOH Oojiee craboil anbTepHATHUBBHI.
Ecnu BBI MOXeTe BBIPA3UTh OTHOIICHUS KJIACCOB C HCIOJB30BAHMEM TOJIBKO JMIIb KOMIIO3HIUH,
CJIe/lyeT UCIIOIb30BaTh 3TOT CIOCO0.

B aHHOM KOHTEKCTE “KOMIIO3UIHMSA~ O03HA4YaeT MPOCTOE UCIOIb30BaHHE HEKOTOPOro THIA B BU-
Jie TIepeMEHHOI-YJIeHa B IPYroM TUIie. B 3TOM cityuae BBl MOXKETE XPaHUTh M UCIIOJIB30BaTh OOBEKT
TakuM 00pa3oM, KOTOpBII obecrieunBaeT BaM KOHTPOJIb HaJl CTEIIEHbIO B3aUMOCBS3H.

Komnozurus umeeT BaxKHbIe IPEUMYIIECTBA HAJ HACIEIOBAaHUEM.

e Lonvuas cubkocms 06e3 6nusHUA HA 6bl3bIEAIOWUT] KOO: 3aKPBITIE UIEHBI-JaHHbIE HAXOJIT-
Csl TIOJ] TIOJIHBIM BalllUM KOHTpoJeM. Bbl MokeTe XpaHUTh MX 10 3HA4YEHHMIO, II0CPEICTBOM
(MHTENIEKTYalbHOI0) yKa3aTellsd WU C UCHOoIb30BaHHEeM uauombl Pimpl (cM. pekomeHna-
1m0 43), IpH 3TOM IIepexoJ] OT OAHOTO Crocoda XpaHEHUs K IpyroMy HHMKaK HE BIUSET Ha
KOJ[ BBI3BIBAIONIEH (ByHKIMH: BCE, YTO MPH STOM MEHSETCS, — 3TO peanm3anus (yHKIHH-
YJICHOB KJIacCa, MCHONB3YIOIUX YIOMSHYThIC WICHBI-IaHHbE. Ecnu BBl pemuTe, 4TO Bam
Tpebyercs MHas (YHKIMOHAIBHOCTD, BB MOXKETE JIETKO M3MEHHTH THII MIIH CIIOCO0 XpaHe-
HYS YiIEHA IPH MOJHONH COXPAaHHOCTH OTKPLITOro uMHTepdeiica. Eciu xe Bbl HauHETE C OT-
KPBITOTO HACJIEJ0BAHUS, TO CKOPEE BCEr0 Bbl HE CMOJKETE JIETKO M IPOCTO U3MEHUTH Balll
0a30BBIl KJIacc B Cilyyae HEOOXOAUMOCTH (CM. peKOMeHAauuo 37).

e Lonvwas obocobnennocmy 6 npoyecce KOMRUNAYUY, YMEHbUIeHUE 8peMeHU KOMUUNAYUU.
XpaHeHne 00BEKTa OCPEICTBOM yKa3aTels (IPeIIouTHTENIHO — HHTEIUIEKTYaIbHOTO yKa-
3aTelsl), a He B BUJIC HENOCPEICTBEHHOIO WieHa Wiu 0a30BOro Kijacca MO3BOJISIET TaKXkKe
CHU3UTH 3aBHCHMOCTH 3ar0JIOBOYHBIX (ailJIoB, IOCKOJIBKY OOBSBIICHHE YKa3aTelsd Ha 00BEKT
He TpeOyeT MOJHOro ONpeeieH s Kiacca 3Toro oobsekra. Hacnenosanue, HalpoTus, Beeraa
TpeOyeT BUIMMOCTH IMOJHOTO ONpeAeeHrs1 0a30Boro Kiacca. PacnpocTpaHneHHass METOIHMKA
COCTOHUT B TOM, YTOOBI COOpaTh BCE 3aKPHITHIE WICHBI BOSIMHO IOCPEACTBOM OJIHOT'O HENpPO-
3pavgHoro ykaszateins (uauroma Pimpl, cMm. pexomengammrio 43).

e Menvue cmpannocmeri. HacienoBanue 0T HEKOTOPOTO THITA MOXKET BBI3BATH TPOBEICHHUE T10-
WCKAa UMEH cpeny QyHKUMH W 1aOlIoHOB (YHKIMH, ONpeeIeHHbIX B TOM K€ NPOCTPAHCTBE
HMMEH, 9TO Y YIOMSHYTBIA THIL. DTOT TOHKHI MOMEHT C TPYAOM ITOANAETCS OTIaaKe (CM. TaKkKe
pexomenaanuio 58).
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Bonvwasn npumenumocms. He Bce KilacChl MIPOEKTHPYIOTCS C Y4ETOM TOTO, YTO OHU OyayT
BBICTYNaTh B pPOJIM 0a30BBIX (cM. pekoMeHzaauuio 35). OxHako OOJIBIIMHCTBO KIACCOB BIOJ-
HE MOTYT CIIPABUTHCS C POJIbIO WJICHA.

Fonvwas nHaoescnocmo u bezonacnocms. bonee CUIBHOE CBSI3bIBAHUE MYyTEM HACJIEIOBAHHS
3aTpyIHSET HAaNMcaHue OEe30MIacHOro B cMbIcie ommOoK koja (cM. [Sutter02] §23).

Menvwas croscnocms u xpynkocms. HacrenoBanue MpUBOIUT K JTOTOJHHUTEIBHBIM YCIIOXK-
HEHUSM, TAKUM KaK COKPBITHE MUMEH M JIPYTHM, BO3HHKAIOIIMM IPH BHECEHHH M3MEHEHHIH
B 0a30BEIH KIacc.

KoneyHo, 3T0 Bce He apryMeHTHI IIPOTHB HAaclel0BaHUs Kak TakoBoro. Hacnemosanue mpenoc-
TaBIET MPOTPAMMUCTY OOJBIIHE BO3MOXKHOCTH, BKITIOYAst 3aMEHUMOCTD W/ BO3MOXKHOCTB Iepe-
KPBITUS BUPTYAJIBHBIX (QYHKLUH (CM. pekoMeHzanuu ¢ 36 1o 39 u noxpasnen UCKIIOYeHUH TaHHOU
pexomeHnanyn). Ho He mraTuTe 3a TO, 9TO BaM HE HY)KHO; €CIIH BBl MOXkeTe 00OHTHCH Oe3 Haclen0-
BaHUS, BaM HE3a4e€M MHUPHTLCS C €r0 HeJOCTaTKaMu.

NcknioveHund

Hcrnone3yiiTe OTKpBITOE HACIIEIOBAHKE JJI MOZICIIMPOBAHNS 3aMEHIMOCTH (CM. peKoMeHIaIuio 37).

Jaxxe ecim oT Bac He TpeOyeTcs MPEeNOCTaBIICHHE OTHOIICHHS 3aMEHHMOCTH BBI3BIBAIOLIHM
(GYHKLIUSIM, BaM MOXKET TMOHAJO00MTHCS 3aKPHITOE WM 3AlMIIEHHOE HACICHOBAHUE B MEPEUUCIICH-
HBIX JlaJiee CUTyalusX (MbI IOCTApaIUCh XOTA Obl TPYOO OTCOPTUPOBATH UX B MOPSAKE YMEHBILICHHS
pacrpocTpaHeHHOCTH ).

Ecnu BaM TpeOyeTcst HepeKphITHE BUPTYAIBHON QYHKIUH.
Ecnu BaM Hy’keH JOCTYI K 3alUIIEHHOMY WIEHY.

Ecnu Bam Hago co3gaBaTh 00BEKT J0 HUCIIOJIB3YyEMOI'0, a YHHYTOXaTbh — IIOCJIC, clenanTe
ero 0a30BBEIM KJIACCOM.

Ecnu Bam NPpUXOOUTCA 3a00THUTHCS O BUPTYaAJIbHBIX 0a30BHIX KJIaccax.

Ecmm BBI 3HaeTe, 9TO MOTyYHUTE BBITOMY OT ONTHMHM3AINH ITycTOro 6a30BOro Kiacca M 4TO B Ba-
IIeM CiTydae OHa OyJeT BBIIOJIHEHA HCIOb3YEMbIM BaMU KOMITHIIITOPOM (CM. PEKOMEHAALIHIO 8).

Ecnu Bam TpeOyercs ynpasisieMblii TOIUMOpGU3M, T.€. OTHOIIEHHE 3aMEHHUMOCTH, KOTOPOe
JIOJDKHO OBITh BUAMMO TOJIBKO OIPENEeICHHOMY KOy (TIOCPEICTBOM APYXKOBI).

Ccbinkn

[Cargill92] pp. 49-65, 101-105  [Cline99] §5.9-10, 8.11-12, 37.04 * [DewhurstO3] §95
[Lakos96] §1.7, §6.3.1 ¢ [McConnell93] §5 * [Meyers97] §40 < [Stroustrup00] §24.2-3 e
[Sutter00] §22-24, §26-30 « [Sutter02] §23
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35. N36erante HacnengoBaHUA OT KJ1acCOB,
KOTOpPbIe HEe CMPOEKTUPOBaHbI OJ19 3TOM
uesnm

Pesiome

Knaccel, npeHa3HaueHHbIC I aBTOHOMHOTO HMCIIOJIb30BaHUS, [TOJUUHSOTCS MTPABUIIaM MPOCK-
THPOBAHMS, OTIUYHBIM OT MPABWII sl 0a30BBIX KiaccoB (cM. pexoMeHnanmio 32). Mcnons3oBanue
aBTOHOMHBIX KJIACCOB B KAueCTBE 0Aa30BBIX SIBJIACTCS CEPhE3HON OIMMOKOW MPOCKTUPOBAHUS U €r0
cienyet uzberats. J{nsa no6aBneHus cnenu@uuecKoro NOBEICHUS MPEANOYTUTENFHO BMECTO (QyHK-
LU-4ICHOB 00aBisATh OObIYHBIC (QYHKIMH (cM. pekoMeHmanuio 44). Jlis Toro utobsl 100aBUTH
COCTOSIHME, BMECTO HACJIeZIOBaHUS CIEAyeT HCIOJIb30BaTh KOMITO3UIMIO (CM. pekoMeHaanuio 34).
W36eraiite Hacne0BaHKs OT KOHKPETHBIX 06a30BBIX KJIACCOB.

O6cyxaeHune

Vcnonb30BaHue HACIENOBaHMS TaM, Il OHO He TpeOyeTcs, MOAPHIBAET JOBEpUE K MOIIU 00B-
€KTHO-OPUEHTHPOBAHHOTO IporpaMMupoBanus. B C++ npu omnpenenennn 6a30BOro Kiacca cieayer
BBINOJIHUTh HEKOTOpBIE crieluHruecKre neicTBus (cM. Takke pekomenaanuu 32, 50 u 54), koro-
pble BeCbMa CHIIBHO OTJIMYAIOTCS (a 3a4acTyI0 MPOCTO MPOTUBOIIOJIIOKHEI) OT NEWCTBUI NPH pa3pa-
00TKe aBTOHOMHOTO Kiacca. HacienoBanue oT aBTOHOMHOTO Kjlacca OTKPBIBAET Ball KOJ ISl Mac-
CBI Tpo0JIeM, TIPHYEM Ball KOMITIIISITOP B COCTOSIHHUH 3aMETHTh TOJIBKO HX MaJyIO 4acThb.

HauunHaromye mporpaMMHUCTBI 3a4acTyl0 BBIITOJHSIOT HAcJEIOBaHUE OT KJIACCOB-3HAYCHUIL, Ta-
KHAX Kak Kigacc String (CTaHmapTHBIM WM MHOH) MPOCTO YTOOBI “m106aBUTH OOJNBINE (DYHKIIHO-
HanbHOCTH . OHAKO ompeeseHre CBOOOJHON (YHKIMHU (HE SBISIOUICHCS YJICHOM) CYIIECTBEHHO
MPEBOCXOJIUT CO3/IaHKe Kiacca Super_string 1o ciieyonmm npuanHaM.

e (Cpoboxubple (HYHKIHMH XOPOILIO BIMCBHIBAIOTCS B CYIIECTBYIOIIMM KOX, KOTOPBIH padoTaeT
¢ obbexramu string. Eciu ske BMecTo 3TOro BbI IpefocTaBisieTe Kiace super_string,
BaM IPHUIETCS BHOCUTH U3MEHEHHS B BaIll KO, 3aMEHSIs TUIIBI U CUTHATYPbI GYHKIUIL.

e DyHKuMK UHTepdeiica, KOTOPbIE MONYYal0T MapamMeTpsl Tuma String, Mpu UCMONB30BAHUK
HACJICOBAHMS JOJDKHEI CHENaTh OJHO M3 TPEX: a) OTKA3aThCs OT JOMONHHUTENBHOH (yHK-
[MOHAIIBHOCTH Super_string (Gecrose3no), 6) KOMMPOBATH CBOM apryMEHThI B OOBEKTHI
super_string (pacTounuTensHO) WIH B) Mpeodpa3oBaTh CCHUIKK Ha STring B cChUIKM Ha
super_string (3aTpyIHHUTENBHO U OTEHIHATEHO HEKOPPEKTHO).

o DOyHKIMH-WIEHBl SUPEr_string He AOMKHBI MOTYyYUTh OOJBIINI JOCTYIl K BHYTPEHHEMY
YCTPOMCTBY Kitacca String, uem cBoGOaHbIE (QYHKIINH, TIOCKOJIBKY Kitace String, BeposrT-
HO, HE UMeEET 3amuIleHHbIX (Pprotected) uneHoB (BCIOMHHTE — 3TOT KJIACC HE MpEIHA-
3HayasCs Uit paboTHl B KauecTBe 0a30BOT0).

e Ecmm kiacc super_string ckpsiBaeT HeKOTOphIe U3 GyHKIMIT Kitacca String (a mepeor-
peneneHue HeBUPTYalIbHBIX (QYHKIMH B MMPOU3BOIHOM KIIAcCE HE SBISETCS MEPEKPHITHEM —
9TO MPOCTO COKPBITHE), TO MOXET BBI3BaTh Hepa3OepHxy B KoJe, paboTaromieM ¢ 00beKTa-
Mu  String, KOTOpble CO3[AlOTCA aBTOMATUYECKUM IpPeo0pasoBaHMEM M3  Kiacca
super_string.

Ci0BOM, Jydiie JOOABISITH HOBYIO (PYHKIHOHAIBHOCTB ITOCPENCTBOM HOBBIX CBOOOIHBIX (HE SIB-

JISFOIMXCS WwieHaMn) QYHKUMHA (cM. pexomenpaaiuio 44). UroObl u3bexars mpolieM MOMCKa MMEH,
yOeauTech, 4To BBl IOMECTHIIN (DYHKIMU B TO K€ MPOCTPAHCTBO UMEH, YTO M THII, VISl PACIIMPEHHS
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(YHKIMOHATBHOCTH KOTOPOTO OHM MpeAHa3HaueHbl (CM. pexoMeHpgaiio 57). Hekoropsle mpo-
IPaMMHMCTHI He JI00ST cBoGOIHbIe PYHKIMK M3-3a UX cuHTakcuca Fun(str) Bmecro str.Fun(),
HO 3TO He 0oJiee YeM BOIIPOC IPUBBIUKHY.

Ho uto ecnu kiace super_string Hacienyercs u3 Kiacca String ams 100aBieHns COCTOSHUIM,
TaKHUX KaK KOAMPOBKA MM KIIIMPOBAHHOE 3HaYeHHE KoiauuecTBa caoB? OTKpPBITOE HACIEAOBAaHUE HE
PEKOMEH/IYeTCsl ¥ B 9TOM Cllydae, MOCKOJIbKY Kiiacc String He 3alMiieH OT CPe3Ku (CM. PeKOMEeH/a-
o 54), u moboe KorupoBaHue super_string B string momua ybeper Bce cTapaTelbHO XpaHH-
MBI€ JIOTIOTHUTEBHEIE COCTOSHHSL.

W naxoHern, HacjenoBaHHE Kjacca ¢ OTKPBITBIM HEBUPTYaJIbHBIM JAECTPYKTOPOM PHUCKYET IOJTy-
4uTh 3G EKT HEONPEIEICHHOr0 MOBEICHUS NPH YIAJICHUN yKa3aTens Ha o0bekT Thna String, kKo-
TOPBII HA CAaMOM Jielie yKa3bIBaeT Ha 00BEKT TUMa super_string (cMm. pekomerganuio 50). Ito
HeoIpeielIeHHOE TIOBEACHNE MOXKET JIaXe OKa3aThCs BIIOJHE JOIYCTHMBIM IIPH HCIIOJIb30BAaHUH Ba-
mero KOMIWIATOpa U pacnpeacinTeiia naMaThu, HO OHO BCC PAaBHO paHO WM NO3JHO BBIABUTCS
B BHJIC 3aTaHWBIINXCS OMIMOOK, yTeUeK MaMATH, Pa3pyIICHHOW KydH M KOIIMapoB MepeHoca Ha Jpy-
Iy miatopmy.

Mpumepsbl

Ipumep 1. Komnosuyusi émecmo omKpulmo2o uiu 3aKpulmo2o Haciedosanus. Yto nenathb, eciiu
BaM HyxeH Tun 1ocalized_string, KoTopslii “moytn Takoi ke, Kak 1 String, HO ¢ AONOJHHU-
TEJIbHBIMU JTAHHBIMA ¥ (DYHKIUSIMA U HEOOJIBIIMMH TEpeeKaMi UMEIOIIMXCS (DYHKIHIA-UJICHOB
string”, u mpu 5TOM peaiusarusi MHOTHX (YHKIHI OcTaeTcsi Hen3MeHHON? B aToM ciiydae peasnu-
3yiTe ee ¢ IOMOIIBIO Kiacca String, HO He HacIeA0BaHKEM, a KOMOMHUPOBAHUEM (UTO TIPEIyIIpe-
JIUT CPE3Ky M HEONpelesieHHOe MOoIuMOophHOe yhaaleHue), U 100aBbTe TPaH3UTHBIC (DYHKIUH IS
TOTO, 4YTOOBI CIIEIaTh BUAMMBIME (QYHKINH Kilacca String, ocTaBiInecs HEM3MEHHBIMIE:

class Tlocalized_string {

pubTic:

// ... 0becneybTe TpaH3UTHble (GYHKUMM Ana Tex
// GYHKUMA-uYneHoB string, KOTOpble OCTANTCS HEU3MEeHHbIMU

// (Hanpumep, onpeaenuTte tyHKumMo insert, koTopas
// Bbi3biBaeT impl_.insert) ...

void clear(); // MackupyeT/nepeonpegenset clear()

bool is_in_klingon() const; // LobaBnseT ¢yHKLUOHANBHOCTb

private: ) )
std::string impl_;
// ... DONOMHUTENbHbIE AaHHbIE-YJIeHbI ...

’

KoneuHo, nucath TpaH3uTHBIE (QYHKIHMU A1 BceX (QYHKIMIT-4IEHOB, KOTOPBIE BBl XOTUTE CO-
XPaHUTh, — 3aHATHE YTOMHUTENBHOE, HO 3aTO TaKasi pealn3alys CyIeCTBEHHO JIydiie u OGe3onacHee,
YeM HCII0JIb30BaHNE OTKPHITOTO WIIM 3aKPHITOTO HACIICAOBaHHUS.

IIpumep 2. std: :unary_function. Xors xknacc std: :unary_function ue umeer Bupty-
aNbHBIX (YHKIHIH, HA CAMOM JeJie OH CO37aH JUI UCIIOJb30BaHUs B Ka4ecTBe 0a30BOTO Kilacca M He
NPOTHBOPEYUT paccMaTpuBaeMoil pekoMennanuu. (Onnako kiaace unary_function moxker ObITh
YCOBEpPLICHCTBOBAH JJO0ABICHUEM 3aLIUIIEHHOTO IeCTPYKTOpa — CM. pekomenaanuio 50.)

Ccbinku
[Dewhurst03] §70, §93 » [Meyers97] §33 « [Stroustrup00] §24.2-3, §25.2
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36. NpeanountanmTe npepocraBsieHne
abcTpakTHbIX MHTepdeincos

Pesiome

Be1 nrobute abcrpakiuonn3mM? AGCTpaKTHBIC HHTEP(EHCH MOMOTAIOT BaM COCPEIOTOUUTHCS Ha
npobiieMax MPaBUIIBHOTO a0CTParupoBaHMs, HE BAABASCH B JETAIM PEATH3ALMH WIN YIPABICHUS
COCTOSIHUSIMH. [IpenoYTHTENFHO NMPOSKTUPOBATh MEPAPXHUH, PEAU3yIoNIne aOCTpaKTHBIC WHTEp-
(elicpl, KOTOPbIE MOACIHUPYIOT A0CTPAKTHBIE KOHIICTIIIUH.

O6cyxaeHue

[IpennounTaiite onpenenaTs aOCTpaKTHbIC MHTEP(EHCHl U BBIMOJIHATH HACICIOBAHHE OT HHX.
AGcTpakTHBIA HHTEpdeiic mpeacTapiseT coboi abCTPaKTHBIA KJIACC, COCTABICHHBIN MOTHOCTHIO M3
(uncTO) BUPTYanbHBIX (PyHKIMII M He oOnajarommii COCTOSHUAMH (WICHAMU-JaHHBIMHU), IpUYEM
00bIYHO 0€3 peanuzanui QYHKIMHA-UICHOB. 3aMETHUM, YTO OTCYTCTBHE COCTOSIHUH B aOCTPaKTHOM
uHTepdeiice ynpomaeTr Au3aiiH Bceil nepapxuu (CM. COOTBETCTBYIOLIME IpUMepH! B [Meyers96]).

XKenatensHo crienoBarh mpuHIMITy HHBepcun 3aBucuMocteil (Dependency Inversion Principle,
DIP; cm. [Martin96a] u [Martin00]). /IaHHBI} NPHUHLIUI COCTOUT B CJICTYIOLICM.

e BBICOKOYpOBHEBBIE MOAYJIU HE JOKHBI 3aBUCETh OT HU3KOYpOBHEBbIX. M Te, u npyrue
JIOJDKHBI 3aBHCETh OT a0CTpaKIU.

e AOGCTpakiMu He TOJDKHBI 3aBUCETh OT [ETalleil; BMECTO 3TOTO JETalN JOJDKHBI 3aBHCETh OT
abcTpakiuii.

W3 DIP cnenyeT, 4To KOPHSAMHU HepapXuil JAODKHBI ObITh aOCTpaKTHBIE KIIACCHI, B TO BpeMs Kak
KOHKpETHBIE KJIacChl B 3TOW POJIH BBICTYIATh HE JOJDKHBI (CM. pekoMeHaanuio 35). AOcTpakTHble Oa-
30BBIC KJIACCHI JIOJDKHBI OECIIOKOUTHCS 00 OnpezeneHnH (PyHKIIMOHAIBHOCTH, HO HE O €€ pean3alim.

[IpuHIUIT UHBEPCHH 3aBHCUMOCTEH UMEET TPpU (YHIAMEHTAJBHBIX MPEUMYIIECTBA IPH MPOCK-
THUPOBAHUU.

o [losviuenue naoedxcrnocmu. MeHee CTaOMIIBHBIE YaCTH CHCTEMBI (peaM3allii) 3aBHCAT OT
Oonee crabwibHBIX YacTed (aOctpakuuii). HanexxHelll 1u3aifiH — TOT, B KOTOPOM BO3/CHCT-
BHE M3MEHEHWM OorpaHnveHo. [IpH IIOXOM MPOEKTHPOBAHWH HEOGOJIBIINE H3MEHEHNS B O-
HOM MECTE PacXOJUITCS KPyraMH MO BCEMY MPOEKTY W OKa3bIBAIOT BIMSHHE HA CaMble HeE-
OXKHJaHHBIE YaCTH CHCTEMBI. IMEHHO 3TO MPOMCXOIWT, KOTJA MPOEKT CTPOMTCS Ha KOH-
KPETHBIX 0a30BBIX KJIaccax.

o [Jlogviuenue cubxocmu. Jlu3ailH, OCHOBaHHBIH Ha aOCTpakTHBIX MHTepdeiicax, B obmem
cimydae 6onee rnook. Ecmm abcTpaknuy KOPPEKTHO CMOJECIHPOBAHEL, TO TIPHU TIOSBICHAH HO-
BBIX TpeOOBaHUil JIeTKO pa3paboTaTh HOBbIC peanu3aluu. Y HampoTHUB, ITU3aiH, 3aBUCIIUN
OT MHOTHX KOHKpETHBIX IeTalel, OKa3blBaeTcs Ooiee )KECTKAM B TOM CMBICIE, UYTO HOBBIE
TpeOoBaHHs IPUBOJAT K CYILIECTBEHHBIM U3MEHEHHSM B SIPE CUCTEMBI.

e Xopowas modyneHocms. Jlu3aiiH, onuparomuiics Ha abcTpakiuu, o0nagaeT Xopoieid Mo-
IOyJABHOCTBIO Giiaromapsi MPOCTOTE 3aBUCHMOCTEH: BBICOKOM3MCHSCMBIC YaCTH 3aBUCAT OT
CTaOUIIBHBIX YacTel, HO He Hao0opoT. [Iu3aiiH ke, B KOTOPOM HHTep(EHChl TepeMeNianbl ¢
JETATSIMH PeaT3allii, IPIMCHHUTh B KQ4eCTBE OTACIBHOTO MOIYJSI B IPYroil CHCTEME OKa-
3bIBACTCS OYCHB CIIOXKHO.
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3akon Broporo Illanca rmacutr: “Camast BakHas Belllb — uHTepdeiic. Bce octanbHOe MOXKHO
IIOJIIPABUTD U M03XKeE, HO ecir uHTepdeiic pa3paboTaH HEBEPHO, TO MOYKET OKa3aThCs TaK, YTO Y Bac
y’ke He OyJeT BTOpOro maHca ero ucnpasuts” [Sutter04].

OOBIYHO JUTS TOTO, YTOOBI 00ECHEYHTh HONMMMOP(hHOE YAAJleHHEe, P MPOSKTUPOBAHUU OTHACT-
Cs TIPEANOYTEHUE OTKPHITOMY BUPTYaJbHOMY AECTPYKTOpY (cM. pexoMmeHmanuio 50), eciau TOJIBKO
BBl HE HCIONB3yeTe Opokep o0nhekToB (Hamogoome COM mmu CORBA), KOTOpBIH UCTIONB3YET allb-
TE€PHATUBHBIM MEXaHU3M YIIPABICHUS AMATBIO.

BynpTe 0cTOpOKHBI IIPH UCIIOJIB30BaHUH MHO)KECTBEHHOTO HACJIEOBAHUS KJIACCOB, KOTOPHIE HE
SBIAIOTCS aOCTpakTHHIMU MHTepdelicamu. J{M3aiiH ¢ MCHONB30BaHHUEM MHOXECTBEHHOTO HACIe0-
BaHUs MOXXET ObITh OY€Hb BBIPA3UTENIFHBIM, HO OH TpyIHee B pa3paboTke M Gojee IMOJBEpKEH
OL[II/I6KaM. B YaCTHOCTH, OCO6€HHO CJIOJKHBIM IIPU UCIIOJIb30BAHUU MHOXKECTBCHHOI'O HACJICJOBaHUA
CTaHOBUTCS YIIPABJICHUE COCTOSHUAMU.

Kak yxa3biBanock B pekoMeHAauuu 34, HaclIeA0BaHUE OT HEKOTOPOT'O THIIA MOXKET IIPUBECTU U K
npobiieMaM IOHMCKa MMEH, IOCKOJIBKY B TAKOM CJIydae B MOMCKE yYacTBYIOT (DYHKLHMH U3 IPOCTPaH-
CTBa UMEH HACIIelyeMOro Tumna (CM. TaKKe peKOMEHIaIHo 58).

Mpumepsbl

IHpumep. Ipocpamma pesepsrozo konuposanus. IIpu NpSMOM, HAUBHOM MPOEKTHPOBAHHHU BbI-
COKOYPOBHEBBIC KOMIIOHCHTBI 3aBUCAT OT HU3KOYPOBHEBBIX HCTaI[Cﬁ. HanpuMmep, MiI0X0 CIPOCKTH-
pOBaHHasI IPOrpamMMa Pe3epBHOIO KOMUPOBAHUS MOXKET UMETh apXHUBUPYIOLIHH KOMIIOHEHT, KOTO-
pBIii HENOCPEJCTBEHHO 3aBUCUT OT THUIIOB WJIM MOANPOTPAMM [yl YTE€HHUs CTPYKTYpPbI KaTaJloros, U
APYTUX, KOTOPBIE 3aMKCHIBAIOT JaHHbIC HA JICHTY. AanTalus Takoi mporpamMmbl K HOBOH daiinoBoit
CHCTEME U allapaTHOMy OOECIICUCHHUIO JUIS Pe3EPBHOTO KOIMPOBaHHsS MOTpeOyeT CyIIeCTBEHHOM
nepepaboTKH MPOeKTa.

Eciu ke JIOrHKa CHCTEMBbI PE3€PBHOTO KOIMMPOBAHMS IOCTPOCHA HA OCHOBE TIIATEIBHO CIPOCK-
THPOBaHHBIX abcTpakiuii HailiIoBOi CHCTEMBI U YCTPOICTBA PE3EPBHOTO KOIIMPOBAHHs, TO Iepepa-
60Tka He oTpedyeTcss — AOCTaTOYHO OyneT 100aBUTH B CHCTEMY HOBYIO pealn3aluio adCTPaKTHO-
ro unrepdeiica. EcrecTBeHHoe peieHne mo100HOH Mpo6IeMbl COCTOUT B TOM, 4TO HOBbIE TpeOoBa-
HUA JOJDKHBI YAOBJICTBOPATHCA HOBBIM KOJAOM, HO CTapblﬁ KOJ IIPpU 5TOM HU3MCHATHCA HE NOJDKCH.

NckniodeHund

OnruMu3zanus mycToro 6a3oBoro Kiuacca InpeicTaBisieT coOoi 0JUH U3 IPUMEPOB, KOIa Hacle-
JIOBaHUE (IPEIIOYTHTEILHO HE OTKPBITOE) UCIONb3YyeTCs AT CYTy00 ONTUMH3ALMOHHBIX 1ieneil (Ho
CM. PEKOMEHAALHIO 8).

MoxeT nokas3arbcs, 4YTO B An3aiiHe Ha OCHOBE CTPATEruil BHICOKOYPOBHEBbIE KOMIIOHEHTHI 3aBH-
cAT OT Jeralel peanusauuu (crpateruit). OIHAKO 3TO BCETO JMIIb UCIOIb30BAHUE CTATUUECKOIO
nonuMopdusMa. 3aech UMEIOTCst abCTpakTHBIC HHTepdElichl, IPOCTO OHH HE YKa3aHbI SIBHO MOCpeN-
CTBOM YHCTO BUPTYaIbHBIX (QyHKIHIL.

Ccblnkun

[Alexandrescu0l1] « [Cargill92] pp. 12-15, 215-218 » [Cline99] §5.18-20, 21.13 * [Lakos96] §6.4.1 ¢
[Martin96a] * [Martin00] » [Meyers96] §33 « [Stroustrup00] §12.3-4, §23.4.3.2, §23.4.3.5, §24.2-3,
§25.3, §25.6 « [Sutter04] §17
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37. OTKpbITOE HacnepgosaHue o3Ha4yaeT
3ameHuMMoOcCTb. HacnepoBaTtb Hano
He AOJi1s NTOBTOPHOro UCMNoJib30BaHUSA,
a 4TOObI ObITb NMOBTOPHO UCMOJIb30OBAHHbIM

Pesiome

OTKpBITOE HAC/IEOBAaHHUE MO3BOJISIET YKA3aTeI0 WM CChUIKE HA 0Aa30BBbIN KilacC B JICHCTBUTEIb-
HOCTH 00pamarbcsi K 00BEKTY HEKOTOPOro MPOU3BOIHOIO Kilacca 0€3 M3MEHEHHs CYIIECTBYIOLIETO
KoJga u Hapymem/m ero KOppeKTHOCTI/I.

He mnpuMeHstiiTe OTKpPHITOE HACJECIOBAaHHE MJISI TOrO, YTOOBI MOBTOPHO HCIIOIB30BaTh KOJI
(Haxopmsaumiicss B 6a30BOM Kilacce); OTKPHITOEC HACIEAOBaHHE HEOOXOIUMO ISl TOrO, YTOObI OBITh
MMOBTOPHO HCIOJIb30BAaHHBIM (CYIIECCTBYIOIIHUM KOJIOM, KOTOPBIH MOJTUMOP(HHO HCIOIb3YeT 0OBEKTHI
06a30BOro Kitacca).

O6cyxneHune

HecmoTps Ha ABaIIaTUIICTHIOI UCTOPUIO 0OBEKTHO-OPHEHTHPOBAHHOTO TIPOEKTUPOBAHNS, 1€
1 IIPAaKTHKa OTKPBITOTO HACIEA0BAHMS YacTO MOHUMACTCSl HEBEPHO, M MHOTHE NPUMEHCHUS Hacie-
JIOBAHUS OKa3bIBAIOTCSI HEKOPPEKTHBIMH.

OTKpBITOE HACIEAOBAHHE B COOTBETCTBUU ¢ MpUHIUIOM noxacTaHoBku JIuckos (Liskov Substi-
tution Principle [Liskov88]) Bcerma nomkHO MozienupoBaTh OTHoleHue “sBisercs’ (“paboraer
Kak”’): Bce KOHTPaKThl 0a30BOr0 Ki1acca JOJDKHBI OBITh BBIIOJIHEHBI, IS Yero Bce MEPEKPBITUS BUP-
TyaJbHBIX (YHKIUH-YWIEHOB HE JOJDKHBI TpeOOBaTh 0OJbIIEro Ui 00eaTs MeHblile, yeM ux 06a3o-
Bble Bepcul. KoJ, ncromnb3yronuil ykasaTelb WIN CChUIKY Ha Base, nommkeH KOPPEKTHO BECTH ceds
B CiIy4ae, KOTJIa yKa3aTelb WK CChUIKA YKa3bIBalOT Ha 00bekT Derived.

HesepHoe ncnosnbp30BaHue HACAEJOBaHUS HApYyLIaeT KOPPEKTHOCTb. OOBIYHO HEKOPPEKTHO pea-
JIN30BaHHOE HACJICZIOBAHHWE HE IOJYMHSIETCS SBHBIM WJIM HESBHBIM KOHTPAKTaM, YCTAHOBJIECHHBIM
6a30BbIM KJ1accoM. Takue KOHTPAaKThl MOTYT OKa3aThCsl OYEHb CIENU(UYHBIMH U XUTPOYMHBIMHU,
U IIPOTPaMMHUCT JOJDKEH OBITh 0OCOOCHHO OCTOPOXKEH, KOTa UX HEJb3s BBIPA3UTh HENIOCPEICTBEHHO
B KoJie (HEKOTOpbIe IIa0JIOHBI MPOEKTUPOBAHUS IOMOTAIOT YKa3aTh B KOJE €ro NpeqHazHaueHune —
cM. pekomeHaanuio 39).

Haunbonee yacTo B 3TOW CBSI3M yIIOMUHAETCS CIEAYIOIIUI mpumep. PaccMoTpuM jiBa kitacca —
Square (kBagpar) u Rectangle (IpsSMOYrojbHHK), KaXKIblii M3 KOTOPBIX HMMEET BUPTYaIbHBIC
(GYHKIMM U1 YCTAaHOBKH MX BBICOTHI M IIMPHHBI. Torma Square He MOXKeT ObITh KOPPEKTHO yHAC-
JeI0BaH OT Rectang1e, MMOCKOJIbKY KO, MCIIOJIb3YIOIIUNA BUIOU3MEHAEMbII Rectang1e, Oynmer
nosaratk, 4to ¢yHkuus SetwWidth He u3MmeHsier ero BbICOTY (HE3aBHCHMO OT TOTO, TOKYMEHTHPO-
BaH JIM JIAHHBIA KOHTPAaKT Kiaccom Rectangle sBHO win HET), B TO BpeMs Kak (QyHKIU
Square::SetwWidth He MOXeT OZHOBPEMEHHO BBINOJIHUTH 3TOT KOHTPAKT M CBOM WHBAPUAHT
“kBagparnoctu’”. Ho u kiacc Rectangle He MoXeT KOPPEKTHO HAClieOBaTh Kiaccy Square, ec-
JIM ero KJIUEHTHI Square MojaraiT, HaIpUMep, YTO VIS BBIUMCIECHMS €ro IUIOIaay HaJlo BO3BECTH
B KBaJIpaT LUIMPHHY, JUOO HCIONB3YIOT KAaKOE-TO MHOE CBOMCTBO, KOTOPOE BBIMOJIHACTCS JJIs KBAJ-
paTta ¥ He BBIIOIHSIETCS VI NPSIMOYTOIbHUKA.

Onucanue “spisiercs” Ul OTKPHITOrO HAcJEJOBaHUS OKa3bIBAETCS HEBEPHO IMOHATHIM IPU HC-
NOJIb30BaHUHU aHAJIOTUM U3 PEalbHOIO MHUpa: KBaapar “‘sABiseTcs’ MPAMOYrOJbHUKOM B MaTeMaThye-
CKOM CMBICIIE , HO C TOUYKH 3pEHUs MOBeIeHIs Square He spisiercs Rectangle. Bor noyemy Bmecto
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“sBysieTcs” Mbl HPEINOYUTAeM T'OBOPUTH “‘paboTaeT Kak” (WM, €ClM BaM 3TO OOnbIle HpaBHUTCH,
“Ucronp3yercs Kak’’) Iyl TOro, 4ToObl TaKOe OIKUCAHUE BOCIIPUHUMAIIOCh MAKCUMAJIBHO IIPABUIIBHO.

OTKpbITOE HaclleI0BaHNE AEHCTBUTENIBHO CBSI3aHO C TOBTOPHBIM HCIIOJIB30BAHUEM, HO OIATH XKE
HE TakK, KaK IPUBBIKJIO JyMaTh MHOXKECTBO IporpaMMHUcToB. Kak yxxe yka3blBajaoch, Ledb OTKPBITO-
ro HaclieIoBaHusi — B peanu3anuu 3aMeHUMocTu (cM. [Liskov88]). Llenb oTpeiTOro HacnenoBaHus
HE B TOM, YTOOBI IPOU3BOJHBIN KJ1acc MOT IIOBTOPHO MCIONB30BaTh KOJ 0a30BOro Kiacca AJs TOro,
9TO0BI C €r0 NMOMOLIBIO PEaau30BaTh CBOIO (PYHKIMOHAIBHOCTh. Takoe OTHOLIEHHE ‘‘peann3oBaH
HOCPEACTBOM” BIIOJHE KOPPEKTHO, HO HOJDKHO OBITH CMOJEIMPOBAHO IIPH IOMOIIY KOMIIO3ULIUU
WY, TOJBKO B OTAEIBHBIX CIy4asiX, IPH MOMOIY 3aKPbITOrO WX 3aILUIIEHHOTO HacIeA0BaHus (CM.
peKOMeHaImio 34).

Bort eme oqHO cooOpaskeHHe O MOBOAY paccMaTpuBaeMoi TeMbl. IIpi KOPpeKTHOCTH U Liele-
COOOPa3HOCTH JUHAMHYECKOTO MONMMOp(H3Ma KOMIO3HIUA ‘‘3TOMCTHYHA” B OTIMYHE OT
“menporo” HacienoBaHus. [1osicCHUM 3Ty MBICIIb.

HoBbl#t MpoU3BOIHBII Kilacc MpeACTaBIACT co0O0M YacTHBIN ciydail cyimiecTByromiei 6osee 00-
meit abctpakuun. CymecTByOmMi (IUHAMUYECKUI) TOMUMOPGHBIA KO, KOTOPBIH HCHONb3yeT
Base& mim Base* myTeM BEI30Ba BUPTYAIbHEIX (QYHKIMIT Base, qommkeH OBITh CIIOCOOEH Ipo3pad-
HO HCIOJB30BaTh 00BEKTHI Kiacca MyNewDerivedType, npoussoaHoro ot Base. HoBblii mpous-
BOJIHBII THI JOOABIET HOBYIO (DYHKIMOHATHFHOCT K CYIIECTBYIOMIEMY KOJY, KOTODBIN IPH 3TOM
HE J0JKEH U3MeHAThesl. OJTHAKO HECMOTPSI HA HEM3MEHHOCTh UMEIOLIErocs Ko/a, PU HUCIOJIb30Ba-
HHUU UM HOBBIX IIPOM3BOJJHBIX 0OBEKTOB €ro (PYHKIIHOHATBHOCT BO3PACcTaeT.

HoBele TpeGoBaHus, €CTECTBEHHO, JOKHBI YAOBIECTBOPSTHCS HOBBIM KOJOM, HO OHU HE JOJIK-
HBI TpeOOBATh BHECEHHs M3MEHEHUH B CYIIECTBYIOMIUI KO (CM. peKOMeHJanuo 36).

Jlo O0OBEKTHO-OPUEHTHPOBAHHOIO NPOTPAMMUPOBAHUS OBbLJIO JIETKO DEIIUTH BOIPOC BBI30BA
CTaporo koja HOBbIM. OTKPBITOE HAC/IEOBaHUE YIPOCTHIIO IPO3payHblii U Ge30IacHbIid BBI30B HO-
BOTO KOJa CTapbIM (TaK YTO MPUMEHSNTE A0I0HbI, IPEI0CTaBIIONNE BOZMOXKHOCTH CTATHUECKO-
TO IMOIUMOp(H3Ma, KOTOPHI XOPOIIO COBMECTHM C ITOIMMOPGHU3MOM JTHHAMIYECKHM — CM. PEKO-
MEHIAINI0 64).

NckniodeHund

Kiaccel cTpareruit [oOaBISIIOT HOBOE MOBENCHUE MyTEM OTKPHITOIO HACIENOBaHMS, HO 9TO HE
SIBJISIETCS. HEBEPHBIM YIOTPEOJICHUEM OTKPBITOIO HACIEAOBAHMS JJIsI MOJCITUPOBAHUS OTHOIICHHS
“peanr30BaH MOCPEACTBOM .

Ccblnkun

[Cargill92] pp. 19-20 * [Cline99] §5.13, §7.01-8.15 * [Dewhurst03] §92 e [Liskov88]
[Meyers97] §35 ¢ [Stroustrup00] §12.4.1, §23.4.3.1, §24.3.4 * [Sutter00] §22-24
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38. MNpakTukynTe 6e3onacHoe nepeKkpbiTue

Pesiome

OTBETCTBEHHO MOAXOAMUTE B MepeKpbiThio (yHKImA. Korma BbI mepekpriBaeTe BUPTYaJIbHYIO
(GYHKLHIO, COXPAHSHTE 3aMEHUMOCTD; B 4aCTHOCTH, 0OpaTHTE BHUMAHKUE Ha MPEA- U MOCTYCIOBHS B
6a3oBoM kilacce. He n3MeHsiiTe apryMeHTHl O YMOJYaHUIO BUPTYyalbHbIX (yHKIuHA. [Tpeamouru-
TEJIbHO SIBHO YKa3bIBAaTh NEpeKpbIBacMble (YHKIMM Kak BUpTyaubHble. He 3a0bIBaiiTe 0 COKpBHITHU
neperpy’eHHbIX QyHKIUI B 6a30BOM Ki1acce.

O6cyxaeHue

XoTs 00BIYHO MPOM3BOJHBIC KJIACCHI TOOABJISIOT HOBBIC COCTOSIHHMS (T.€. WICHBI-JAHHBIC), OHH
MOJICTIUPYIOT noOMHOJIcecmea (a He HAIMHOXKECTBA) CBOMX 0a30BBIX KiaccoB. [Ipn KOPpEeKTHOM Ha-
CIIeZIOBAaHUM MPOU3BOJIHBIN KIaCC MOJICIMPYET YaCTHBIN ciiydail 6osee oOuieit 6a30BOH KOHICTIINH
(cM. pexomeHmanmio 37).

OTO UMeeT NpsSMBbIE CIEACTBUS U1 KOPPEKTHOTO MepekpbITus QyHkimid. CoOmtoieHne oTHOLIe-
HUS BKJIOUSHHUS BIIEUET 32 COOOW 3aMEHHMMOCTh — OIEpallii, KOTOpble NMPUMEHUMBEI KO BCEMY
MHOXXECTBY, IPUMEHUMBI U K JHOOOMY €ro moaMHoxecTBy. Eciii 6a30BbIi KiacC rapaHTHPYET BbI-
TIOJTHEHUE OIIPE/ICNICHHBIX TIPE- U IMOCTYCIOBHI HEKOTOPOH OIepaIv, TO | JII0OOH IPOU3BOIHBII
KJIacC JIOJDKEH 00eCIeYnTh UX BBINOJIHEHHE. [IepeKphITHE MOKET MPEAbSBISATH MEHBIIIE TPEOOBAaHUH
U TPEIOCTABIATE OONBIIYI0 (PYHKIIMOHAIBHOCTh, HO HUKOTJA HE JOJDKHO MPEABSBILITH OoJblIne
TpeOOBaHUS WK MEHbIIE 00emaTh — IMOCKOJIBKY 3TO MPUBEACT K HAPYIICHHUIO KOHTPAKTA C BbI3bI-
BaIOIIMM KOZOM.

OmnpeneneHye B MPOM3BOAHOM KJIACCe TEPEKPBITHSI, KOTOPOE MOXKET ObITh HEYCIICIIHBIM (Harpumep,
TeHePHUPOBATH HCKITIOUEHUST; cM. pekomeHaarwio 70), Oyaer KOppeKTHO TOJIBKO B TOM CITydae, Koraa B 0a-
30BOM Kjlacce He OOBSBIECHO, UTO JaHHAs OIepalys Bcerda ycremHa. Hampumep, ckaxkeM, Kacc
Employee comepxur BUpTyaibHYIO GyHKIHMIO-wieH GetBui1ding, npenHasHaueHne KOTOpoit — Bep-
HyTb KOJ[ 3aHHs, B KOTOPOM paboTaeT oonekT Employee. Ho uTo ecii Mbl 3aX0TMM HammcaTh Hpous-
BOMHBINA Kiacc RemoteContractor, koropslii nepekpbiBaet yrkimpio GetBuilding, B pesynbrare
YEro OHa MOYKET F€HEPUPOBATh UCKIIIOUEHHs WM BO3BpAILATh HYJEBOW Ko 31aHusA? Takoe moBeneHHe
KOPPEKTHO TOJBKO B TOM CIlydae, eCiid B JOKYMEHTalMu Kiacca Employee ykazaHo, 9o (yHKIwmsS
GetBuilding moxer 3aBepiuarscst HEYCIENIHO, U B Kiacce RemoteContractor cooluueHue o He-
yZ1ade BBINOJHSCTCS JOKyMEHTHPOBAaHHBIM B Kitacce Employee criocoGom.

Hukoraa He u3MeHsiTe apryMeHT 110 YMOJTYaHHIO NP epeKpbiTui. OH HE SIBISIETCS YaCThIO CHUT-
HaTypbl QYHKIMH, M KITMEHTCKUH KOJ OyIeT HEBOJIBEHO MepeaBaTh pasiIMIHbIe apryMEHTHI B (PyHKIIHIO,
B 3aBUCHMOCTH OT TOT'0, KaKOi y3el nepapxuu odpaiaercs k Heid. PaccMoTpuM creayrommii npumep:

class Base {

virtual void Foo(int x = 0);
y
class Derived : public Base {

/ ...
virtual void Foo(int x = 1); // Nyywe Tak He penathb...

Derived *pD = new Derived;
pD->Foo(); // Bbi30B pD->Foo(1)

Base *pB = pD;
pB->Foo(); // Bbi30B pB->F00(0)
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Y HeKOTOpBIX MOXCET BbI3BATh leI/IBJ'[CHI/Ie, qTO OJHA U Ta KC (I)yHKI_[Hf{-‘U[CH OJHOI'O U TOrO X¢E
00BEKTa TIOJTyYaeT pa3HbiC apryMEHThI B 3aBUCHMOCTH OT CTATMYECKOTO THIIA, TIOCPEACTBOM KOTO-
POro K Hell BBIOHsIETCS o0palieHue.

XKenarenpHo N00aBIATH KIHOYEBOE CIIOBO Virtual mpu mepekpeITHH (QYHKIHIA, HECMOTPS Ha
€ro N30bITOYHOCTh — 3TO clenaeT KoA Oosee yA0OHbBIM Ul YTEHHUS U IOHMMaHHUS.

He 3a0bIBaiiTe 0 TOM, YTO MEPEKPHITHE MOXKET CKPBIBATH MePErpyKeHHbIC QYHKIMU U3 6a30BOr0O
KJ1acca, Harpumep:

class Base{

virtual void Foo( int );
virtual void Foo( int, int );
void Foo( int, int, int );
;
class Derived : public Base { // ...

virtual void Foo( int ); // NepekpbiBaeT Base::Foo(int),
// CKpbiBasA oCTaJibHble (GYHKLUMM

};

Derived d;

d.Foo( 1 ); // Bce B nopsaake
d.Foo( 1, 2 ); // ownbka
d.Foo( 1, 2, 3 ); // oumnbka

Ecnu neperpyxennsle GyHKIMH U3 0a30BOro Kjiacca JOJDKHBI OBITh BHIMMBI, BOCIIOIb3YHTECH
00BsIBIEHHEM US 1 NG I TOTO, YTOOBI TOBTOPHO OOBABUTE MX B IIPOM3BOIHOM KIIAcCe:
class Derived : public Base { // ... )
virtual void Foo( int ); // NepekpbiTve Base::Foo(int)

using Base::Foo; // BHOCUT BCe MNpoyMe neperpysku
// Base::Foo B 06aacTb BUAUMOCTU

1

Mpumepsbl

Ipumep: 0strich (Cmpayc). Eciu knace Bird (Iltuma) onpenenser BAPTYyAIbHYIO (YHKIIUIO
Fly u Bbl mopokaaere HOBbIH Kiacc OStrich (u3BecTHbI Kak NTHIE, KOTOpas HE JIETAET) W3
Kiacca Bird, To kak Bl peammsyere Ostrich: :Fly? Orser craHIapTHBINA — “TIO0 0GCTOSATENBCT-
Bam”. Eciin Bird: :Fly rapantupyer ycnenmmHocts (T.e. 00ecleYnBaeT rapaHtTuio 6eccOOMHOCTH;
CM. peKoMeHaIuio 71), TMOCKOIbKY CIOCOOHOCTH JIETaTh €CTh HEOTHEMIIEMOM YaCThIO MOJIENH
B1ird, to xacc 0strich okasbiBacTcs HealeKBaTHOM peain3anueil TaKOW MOJIEIH.

Ccbinkmn
[Dewhurst03] §73-74, §78-79 » [Sutter00] §21 * [Keffer95] p. 18
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39. BupTtyanbHblie @yHKUUN CTOUT fgenaTtb
HEOTKPbITbIMU, 2 OTKPbITbIE —
HeBUpPTYaJsibHbIMU

Pesiome

B 0a30BBIX KJIaccax ¢ BBICOKOW CTOMMOCTBIO U3MEHEHHI (B YaCTHOCTH, B OMOJIHOTEKaX) JIydIie
JlenaTh OTKPHITEIe (DYHKIUKM HEBUPTYalbHBIMU. BUpTyansHble QyHKIMY JTydine AefaTh 3aKphITBIMH,
WY 3aIUIIEHHBIMI — €CJIA MPOU3BOIHBIN KJIacC JOJDKEH MMETh BO3MOXKHOCTD BBI3BIBaTh HX 0a30-
BbI€ BEpCUH (3TOT COBET HE OTHOCUTCS K JECTPYKTOPaM; CM. pekomeHaanuio 50).

O6cyxneHune

BonbmmHCTBO M3 HaC Ha COOCTBEHHOM T'OPHKOM OIIBITE BBIYYMIJIO MPABHJIO, YTO YJICHBI Kilacca
JIOJDKHBI OBITh 3aKPBITHIMH, €CJIH TOJBKO Mbl HE XOTUM CIIEIIHAIBHO 00ECIEYHUTh JTOCTYI K HUM CO
CTOPOHBI BHEIIHETr0 KOja. JTO MPOCTO MPaBUJIO XOPOULIEro TOHA OObIYHOW MHKamcyasuuu. B oc-
HOBHOM 3TO NMPaBWJIO MPUMEHUMO K WieHaM-JIaHHBIM (CM. peKoMeHIauio 41), HO €ro MOXKHO C TeM
JKe YCIIeXOM HCIOJIb30BaTh JJIsl TIOOBIX YWISHOB KJIacca, BKIOYas BUPTYaIbHbIE (DYHKIIHU.

B vacTHOCTH, B 00BEKTHO-OPHEHTHPOBAHHBIX HEPAPXUIX, BHECEHHE M3MEHEHHH B KOTOpHIE 00-
XOIMUTCSL AOCTaTOYHO JOPOTO, MPEANOUTHUTEIbHA IMOJHAs aOCTpakiMs: JIydlle AeiaTb OTKpPbIThIE
(YHKIMHM HEBUPTYAIILHBIMH, & BUPTYaJbHbIC (QYHKIMUA — 3aKPBITHIMU (MM 3aIIWIIECHHBIMU, €CIIN
IIPOU3BOIHBIE KJIACCHI JJOJDKHBI MMETh BO3MOKHOCTH BBI3BIBaTh 0a30BbIC BepCHM). DTO — HI1a0JIOH
npoextupoBanus Nonvirtual Interface (NVI). (310T mab10H M0X0X Ha Apyrue, B OCOOEHHOCTH Ha
Template Method [Gamma95], Ho uMeeT APYTryr0 MOTUBALMIO U NIPEeJHA3HAYCHUE. )

OTKpbITas BUpTyalibHask (PYHKIHS [0 CBOEH NMPHPOJIE PELIacT JIBE PA3IMYHbIC ApaJLICIIbHbIC 33/1a4H.

e Ona onpeodensiem unmepgetic. bynydn OTKpBITOH, Takas (QYHKLHS SBISETCS HEMOCPEICT-
BEHHOI1 YacThlo HHTEpQeiica Kinacca, Ipe0CTaBICHHOTO BHEIIHEMY MHUDY.

e  OHa onpedensiem Oemanu peanuzayuu. Bynydn BHUPTYaJbHOH, (PYHKUHMS TpeaoCTaBiseT
MPOU3BOTHOMY KJIACCy BO3MOXKHOCTh 3aMEHHUThH 0a30BYIO0 peann3aiuio 3Toi QyHKIuu (eciu
TaKoOBasi UMEETCA), B UEM M COCTOUT I1eJIb HACTPOUKH.

B cBsI31 C CymecTBEHHBIM pa3IUdmeM Ieleil 3TUX ABYX 3aJad, OHH MOTYT KOH(IUKTOBATH IPYT
C APYroM (M 3a4acTylo Tak U MIPOUCXOJUT), TaK YTO OHA (YHKIMS HE B COCTOSHHUM B IIOJHOW Mepe
pEIINTh OJHOBPEMEHHO JBE 3aladd. To, 9TO Tepen OTKPHITOH BHPTYyalnbHOW (YHKIMEH cTaBATCS
JIBE CYILECTBEHHO Pa3IMYHBIE 33Ja4M, SBJSETCA NPU3HAKOM HEJOCTATOYHO XOPOLIErO Pa3ieieHMs
30H OTBETCTBEHHOCTHU U 10 CYTU HapyLIeHUs peKkoMeHIauuii 5 u 11, Tak 4yTo HaM cliegyeT paccMoT-
PETb NHOM MOAXOA K IPOEKTUPOBAHHUIO.

ITyrem pasmeneHUS OTKPHITHIX (QYHKIWIT OT BHPTYalbHBIX MBI JOCTHTAEM CICTYIOIIHX 3HAYH-
TENBHBIX IPEUMYIIIECTB.

o Kavicowiii unmepghetic moxcem npuobpecmu céoii ecmecmeaennwiii 6ud. Koraa Mel pasaensem
OTKpBITHIN HHTepdeiic oT uHTepdelica HACTPOIKH, KaX bl U3 HUX MOXKET JIETKO Mpuoodpe-
CTU TOT BHJ, KOTOPBIH Ul HEro HauOoJjee eCTECTBEHEH, HE IBITasCh HAUTH KOMIIPOMUCC,
KOTOPBII 3aCTaBUT UX BBINIAAETh UAEGHTUYHO. 3a4acTylo 3T JiBa UHTepdeiica TpedyoT pas-
JUYHOTO KOJIMYeCTBa (DYHKIMI M/MITH pa3IHIHBIX [TapaMETPOB; HAIIPUMEp, BHEIIHSS BBI3HI-
Barolas (PYyHKLUS MOXKET BBIIOJIHHUTh BBI30B OJIHOI OTKPBITON QyHKIMU Process, Kotopas
BBIIOJIHSET JOTUYECKYIO0 €MHUILY PaboThl, B TO BpeMs Kak pa3pabOTUUK JaHHOIO Kiacca
MOXET MPENoYecTh MEPEKPHITh TOJBKO HEKOTOPbIE YaCTH 3TOH PabOThI, YTO €CTECTBEHHBIM
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00pa3oM MoOJenupyeTcs IyTeM HE3aBUCUMO IEPEKPHIBACMbIX BUPTYaIbHBIX (YHKIMN
(nanpumMep, DoProcessPhasel, DoProcessPhase?), Tak 4TO HPOW3BOJHOMY KIIAcCy
HET HEOOXOJMMOCTH MEPEKPBIBaTh UX BCE (TOYHEE TOBOPs, NAHHBIM NMPUMEpP MOXHO pac-
cMaTpHBaTh Kak NpuMeHeHue mabinoHa npoekrupoBanus Template Method).

Vnpasnenue 6azosvim knaccom. Tenepb 6a30BbII KI1acC HAXOAUTCS 1101 OJIHBIM KOHTPOJIEM
cBoero uHTepdelica U CTpaTeruu U MOXKET 00ECHEeUYMTh MOCT- U MPEIyCIIOBUs MHTEpdeiica
(cM. pexomernnauu 14 u 68), mpudeM BBHITIOJIHATH BCIO 3Ty pabOTy B OJHOM YAOOHOM IIO-
BTOPHO MHCIIOJIL3yeMOM MecTe — HeBUpTyalnbHOH ¢yHkumu wuHTepdeiica. Takoe
“mpenBapuTeIbHOE pa3iiokeHue” oOecreynBaeT JTy4IInid Tu3aliH Kiacca.

baszoeuiil knace bonee ycmoituus k uzmenenusm. Mpl MOXKeM T03)Ke U3MEHHUTH Hallle MHESHUE
U 100aBUTH HEKOTOPYIO MIPOBEPKY IOCT- WU NPENYCIOBUN, UM Pa3AenuTh BEIIIOJIHEHUE pa-
00ThbI Ha OoJbIIee KOJMYECTBO MIATOB WM MepeeNiaTh ee, peallu30BaTh Ooyiee MOIHOe pa3-
JeneHue MHTepdeiica U pealu3alyyd ¢ UCIOJIb30BaHHEeM HAuOoMbl Pimpl (cM. pexomeHna-
nuto 43), WM BHECTH MHBIE U3MEHEHHUs B 0a30BbIi Kiacc, U BCE 3TO HUKAaK HE MOBIHET Ha
KOJI, MCIIONB3YIOIIUH TaHHBII Kiacc WM HAcIeAyIOUMi ero. 3aMeTHM, YTO ropaszio Ipole
Hayath padoty ¢ ucnonb3oBanus NVI (naxke eciu OTKpbIThIE QYHKIMU MPEICTABISIIOT COO0H
OJHOCTPOUHBIE BBI30BBI COOTBETCTBYIOIIMX BHPTYalbHBIX (YHKLUI), a yxke Mmo3xe n00aB-
JSITH BCE MPOBEPKH M MHCTPYMEHTAIBHBIE CPENCTBA, IMOCKOJBKY 3Ta padoTa HHKaK He IO0-
BJIMSICT Ha KOJI, UCIOJB3YIOUIMH WM HACIEAYIOIIUA NaHHbIA kinacc. CUTyalusi OKaxercs
CYILIECTBEHHO CIIOXKHEE, €CIIM Ha4aTh C OTKPBITHIX BUPTYAJIbHBIX (YHKIMH W TO3XKE H3Me-
HATb UX, 9YTO HEU30EKHO MpPUBENET K U3MEHEHHAM JIH0O0 B KOJE, KOTOPBIM HCHONIB3YyeT JaH-
HBIH KJ1acc, 100 B HACJIEAYIOIEM €To.

CM. Taxoke peKkoMeHanuo 54.

NcknioveHund

NVI we HNPUMEHUM K JECTPYKTOPaM B CBA3H CO CHICHHUAJIBHBIM IMOPAAKOM UX BBIIIOJIHEHUSA (CM. pe-

komeHaanuo 50).

NVI HETTOCPECACTBCHHO HE IMOAACPKMNBACT KOBAPUAHTHBIC BO3BPAIIaCMBbIC THUIIBI. Ecnu Bam Tpe6y—

eTcsl KOBApHAHTHOCTb, BUIMMAsI BbI3bIBAIOLIIEMY KOy 6e3 ucrosb3oBanust dynamic_cast (cMm. Takxke
pexoMeHanuo 93), mpolie cienaTh BUPTYaTbHYIO (PYHKIHIO OTKPBITOM.

Ccblkun

[Allison98] §10 ¢ [Dewhurst03] §72 * [Gamma95] * [Keffer95 pp. 6-7] * [Koenig97] §I1
[Sutter00] §19, §23 « [Sutter04] §18
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40. N30erate BO3MOXXHOCTEN HESIBHOIO
npeo6pa3oBaHNs TUMNOB

Pesiome

He Bce u3MeHeHMs IPOTPECCUBHBL: HESBHBIE IPEOOPa30BaHuUs 3a4acTyIO IPUHOCAT OOJIbIIE Bpe-
J1a, 9eM TOJB3bL. JIBaXKIbI TTOyMaliTe Iepel TeM, Kak MpeJOCTaBUTh BO3MOXKHOCTD HESBHOTO IIpe-
00pa3oBaHMs K THILY M U3 THUIIA, KOTOPBIH BBl ONpeeseTe, U IPEANOIUTalTe oaraThCs Ha SIBHBIC
npeoOpa3oBaHus (MCIOJIB3YHTE KOHCTPYKTOPBI, OOBSBICHHbIE Kak eXplicit, u MMeHOBaHHBIC
GbyHKIIMY TpeoOpa30BaHus TUIIOB).

O6cyxneHune
Hesasueie HpeOGpaSOBaHI/IH THUIIOB UMCIOT IBE OCHOBHBIC HpO6J‘IeMI>I.

o Onu MOTYT NPOSABUTHCA B CaAMBIX HCOKHAAHHBIX MECTaX.

o Onu He BCEraa XOpouIo COrjaacyroTcCsa ¢ OCTaJIbHBIMH YaCTAMU SA3bIKa IPOrpaMMHUPOBAHUA.

HesiBHO mpeoOpasyromye KOHCTPYKTOPHI (KOHCTPYKTOPBI, KOTOPBIE MOTYT OBITh BBI3BAHBI C OJI-
HHUM apryMEeHTOM U He 0ObsBIEHBI Kak €XP11Cit) mioxo B3auMOAEHCTBYIOT C IEperpy3Koi U MpH-
BOJIAT K CO3JJaHHIO HEBHINMBIX BPEMEHHBIX 00BeKTOB. [IpeoOpa3oBaHus THIIOB, OTIPEAENICHHEIE KaKk
GbyHKIMK-wIeHb Buga operator T (roe T — Tul), HUYYTh HE JIy4llle — OHHU IIJIOXO B3aHMOJEH-
CTBYIOT C HESIBHBIMU KOHCTPYKTOPAMH U ITO3BOJIIOT Oe3 OMIMOOK CKOMITMIIIPOBATE Pa3HOOOpas3HBIE
OeccMBICIICHHBIE ()parMEeHTHI KoJa (IPUMEPOB Yero HeCTh YUCIa — CM. NIPUBEIICHHBIE B KOHILIE pe-
KOMEH/IAIINH CCBUIKH; MBI IIPUBEJIEM 3[1€Ch TOJIBKO Mapy U3 HHX).

B C++ mocnenoBaresbHOCTh IPeoOpa3oBaHUid TUIIOB MOXKET BKJIIOYATh HE Oosee OJHOTO MOJIb-
30BaTeNBCKOTr0 IpeodpazoBanns. ONHAKO KOTJA B ATy IOCIEAOBATEILHOCTD JOOABISIOTCS BCTPOCH-
Hble NPeoOpa30BaHUs, CUTYyallUsl MOXKET OKa3aThCsl MpeNeNbHO 3allyTaHHOW. PemieHue 3x1ech mpo-
CTOE M COCTOHT B CIICYIOIIEM.

e [lo ymonyaHuio MCnojb3yiite €Xplicit B KOHCTPYKTOpax ¢ OJHUM apryMeHTOM (CM. pe-

KOMEHJIALHIo 54):
class widget { // ...
explicit widget(unsigned int widgetizationFactor);
explicit widget(const char* name, const widget* other = 0);
’
¢ Vcnoms3yiiTe 1 MpeoOpa3oBaHUH THIIOB MMCHOBAHHEIE (DYHKIHH, a HE COOTBETCTBYIOIIHE
OIIepaTopBhl:

class string { // ... .
const char* as_char_pointer () const; // B Tpaauumsax c_str

CM. TaKke 00CYXKIeHHE KOMPYIOINX KOHCTPYKTOPOB, OOBABIECHHBIX Kak eXplicit, B peko-
MeHganuu 54.
Mpumepsbl

Ipumep 1. Iepeepyska. Ilycth y Hac ecthb, Hanpumep, Widget: :wWidget(unsigned int),
KOTOPBI MOXeT ObITh BbI3BaH HesiBHO, W (yHkims Display, meperpyxennas s Widget
u doubTe. PaccMoTpuM cirenyroLmii CEOPIIPH3 TP Pa3peIieHHH Meperpy3KH:
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void Display(double); // BbiBog, double
void Display(const widget&); // BbiBoa Widget

Display(5); // ™! Co3paHue u BbiBOA Widget

Ilpumep 2. Pabomaiowue owubku. JlomycTuM, Bbl CHabmuau Kiace String omepartopom
operator const char*:

class string {

public:

operator const char*(); // rpycTHoe peleHue...
y

B pe3ynpTarte 3TOro CTaHOBATCSI KOMITMITHPYEMBIME Macca [IyMoCcTel 1 oneyaTok. [Tycts s1u s2 —

00beKTHI THIA STIing. Bee npuBeaeHHbIE HUKE CTPOKH KOMITWIMPYIOTCS:

int x = s1 - s2; // HeonpepaeneHHoe noBejeHue
const char* p = s1 - 5; // HeonpeaeneHHoe nosejeHue
p=s1l+"'0"; // DenaeT He TO, 4YTO Bbl OXuMjaeTe
if(s1 =="0") { ...} // DenaeT He TO, 4YTO Bbl OXuaaeTte

VMeHHo 110 5TOii pUYKHE B CTAHIAPTHOM Kiiacce String orcyrerByer operator const char®.

NcknodeHunda

ITpu HEYacTOM U OCTOPOKHOM HCIIOJIB30BaHUH HESIBHBIE MPE0Opa30BaHMs THIIOB MOTYT ClIeNaTh
koJ| 60Jiee KOPOTKUM M MHTYHTHBHO Ooiiee moHsTHbIM. CraHmapTHbii Kinacc std: :string ompe-
JIeNseT HEeSsIBHBIA KOHCTPYKTOP, KOTOpBII TOJy4aeT OAWH apryMeHT tuma const char®. Takoe
peleHre OTIMYHO paboTaeT, MOCKOJIbKY IMPOSKTUPOBIIUKY KJIacca MPUHSIIM OIpeesIeHHbIE Mephl
MIPEJOCTOPOKHOCTH.

e He mMeercst aBTOMaTHyeckoro npeoOpasoBanus std::string B const char¥®; rtakoe
npeoOpa3oBaHUE THUIIOB BBINOJHAIOTCS NPH IMOMOIIM JABYX HMEHOBaHHBIX (yHKIWI —
c_strudata.

e Bce omeparopsl cpaBHeHwUi, onpeaenennsie i Std: : string (manpumep, ==, !=, <), ne-
perpys;kensl s cpaBHenus const char® u std: :string B mo6om nopsake (cM. peko-
MeHIanuio 29). ITo M03BOJIAET U3BEKATH CO3IAHHS CKPBITHIX BPEMEHHBIX EPEMEHHBIX.

Ho u npu 5TOM BO3HUKAIOT ONpeeNIeHHbIE HEIPUATHOCTH, CBS3aHHBIE C MEPErpy3Koi QyHKITHH.

void Display( int );
void Display( std::string );

Display( NULL ); // Bbi3oB Display(int)

DTOT pe3yNbTaT IUIs HEKOTOPBIX MOXKET OKa3aThes croprpu3oM. (Kcraru, ecin Obl BBIIOIHSIICS Bbl-
30B Display(std: :string), ko Obl 00J1a1aJ1 HEOTIPEACIEHHBIM OBEAEHUEM, TOCKOJIBKY CO3-
nanue Std: : String u3 HyleBoro ykasaTels HEKOPPEKTHO, HO KOHCTPYKTOP TOr0 Kjacca He 00s-
3aH IMPOBEPATH MEPENABAEMOE MY 3HAUECHHE Ha PABEHCTBO HYJIIO.)

Ccbinkmn
[Dewhurst03] §36-37 » [Lakos96] §9.3.1 « [Meyers96] §5 « [Murray93] §2.4 « [Sutter00] §6, §20, §39
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41. AlenanTte paHHbIe-4J1eHbl 3aKpPbITbIMU (KPpOMeE
cny4yas arperaTtoB B cTune cTpykrtyp C)

Pesiome

JlaHHBIC-4JICHBI JOJIKHBI OBITh 3aKPBITHL. TOJIBKO B ClIy4ae MPOCTEHIIMX THUIIOB B CTHJIC CTPYK-
Typ s3bika C, 00beIUHSIONINX B €IHOE Ieioe Habop 3HAUYCHUH, He PEeTESHAYIOINX Ha HHKATICYJIS-
LU0 U He 00ecrevyMBarolIMX IMOBEJCHUE, JeNaiTe BCE JaHHBIC-YICHbI OTKPHIThIMU. M30eraiite
CMEIIMBAHUSI OTKPBITHIX W 3aKPBITHIX MAaHHBIX, YTO MPAKTHUECKH BCET/Ia TOBOPUT O OECTOIKOBOM
nu3aiHe.

O6cyxneHune

CoxkpbITHEe WHPOPMAIMH SBJISIETCS KIIIOYOM K KaueCTBEHHOW pa3pabOTKe MporpaMMHOro obec-
nedyeHus (cM. pekomenaanuio 11). XKenarenbHo nenath Bce TaHHBIE-UICHBI 3aKPBITBIMU; 3aKPBITHIE
JTaHHBIE — JIy4IIee CPEICTBO JUIsl COXpaHEHHs WHBAapHaHTa Kjacca, B TOM YHCIE MPH BO3MOMKHBIX
BHOCUMBIX U3MCHEHHUSIX.

OTKpBITBIE TaHHBIE — TUTOXAsl UIes, €CIIM KJIacC MOACITUPYET HEKOTOPYIO a0CTPaKIHUIO H, Cie-
JOBAaTEIbHO, JOJDKEH MOJIeP)KUBAaTh WMHBapuaHThl. Hanudue OTKPBITBIX NAaHHBIX O3HA4yaeT, 4YTo
YacTh COCTOSIHUS BAIIIETO KJacca MOXKET U3MEHATHCS HEKOHTPOIUPYEMO, HENpPeICKa3yeMo U acHH-
XPOHHO C OCTAJIbHOM YacThIO COCTOSHHA. DTO O3HAYaeT, YTO aOCTPaKLUs pa3JlesiieT OTBETCTBCH-
HOCTH 3a TOJIepKaHWEe OJTHOTO WJIM HECKOJIHKUX WHBAPHAHTOB C HEOTPAHMUYEHHBIM MHOXECTBOM
KO0J1a, KOTOPBIH UCIIONB3YET ATy aOCTPaKIMIO, ¥ COBEPUIEHHO OYEBUIHO, YTO TAKOE TOJIOKEHHE eI
MPOCTO HEJOITYCTHMO C TOYKH 3pEHUS KOPPEKTHOTO TPOSKTHUPOBAHISL.

3anuieHHbIe JaHHbIe 001aIal0T BCEMH HEOCTATKAMH OTKPBITHIX JIaHHBIX, TIOCKOJIbKY HAJIHYHE
3aIUIICHHBIX JAHHBIX 03HAYAeT, YTO a0CTpaKIus pa3delisieT OTBETCTBEHHOCTH 3a MOJCpKAaHHE
OJIHOTO WJIM HECKOJIbKMX MHBapHUaHTOB C HEOIPaHHMUEHHBIM MHOKECTBOM KOJa — TeHepb 3TO KOJ
CYIIECTBYIOMINX M OyAyIIUX MPOW3BOAHEBIX KiaccoB. bonee Toro, moOoi KOJ MOXKET YATATh U MO-
JU(GUIUPOBATH 3aLIMIICHHBIE JaHHBIC TAK )K€ JIETKO, KaK U OTKPBIThIE — MPOCTO CO3/1aB MPOU3BO/I-
HBIA KJIACC W UCTIOJIB3YSI €0 JIJIS TOCTyNa K JaHHBIM.

CMenIMBaHue OTKPBITHIX M 3aKPBITHIX JaHHBIX-UJICHOB B OJIHOM M TOM K€ KJIacce SIBJISAETCS He-
TOCIIEI0BATENBHBIM | TTOTPOCTY 3aIlyTHIBAET MOJb30BaTelNeil. 3aKphIThIE JaHHBIE JEMOHCTPUPYIOT,
YTO Yy Bac €CTh HEKOTOPhIC HHBAPUAHTHI U HEUTO, NPEAHA3HAUCHHOE I UX noajepxkanus. Cmenu-
BaHHWE UX C OTKPHITHIMHU JTaHHBIMU-YJICHAMH 03HAYAET, UTO TPU MPOSKTUPOBAHUH TaK OKOHYATEILHO
U HE PEelICHO, JOJIKEH JIM KJIACC MPEACTaBIATh HEKOTOPYIO a0CTPaKILUIO HIIH HET.

He 3akpbiThiec TaHHBIC-YJICHBI TIOYTH BCETIAa XYXKE AXKe MPOCTCHIIMX (DYHKIHHA AT TOTYUCHHS
U YCTaHOBKH 3HA4Y€HUIi, MMOCKOJIbKY MOCIECIHHE 00ECIIeYnBAIOT YCTOMUYMBOCTh KOJa K BO3MOXKHBIM
BHECCHHUSAM M3MCHCHHM.

[MomymaiiTe 0 COKPBITHHM 3aKPBITHIX YWICHOB KJlacca C MCIIOJIb30BaHWeM nauombl Pimpl (cM. pe-
KoMeHanuio 43).

Mpnmepsl

IIpumep 1. Koppexmuas unkancyisyus. BONbIIMHCTBO KiaccoB (Hampumep, Matrix, File,
Date, BankAccount, Security) D0/KHEL 3aKpBIBAaTh BCE JAHHBIC-WIEHBI U OTKPHIBATH COOTBET-
crBytomue nHTepdeiicel. [103BoJeHNE BBI3BIBAIONIEMY KOy HEMOCPEACTBEHHO paboTaTh ¢ BHYTPEH-
HUAMU JaHHBIMH Kjacca paboTaeT MpOTHUB MPEACTABICHHON UM aOCTPaKIUK U TIOICPKHBAEMBIX UM
WHBApUAaHTOB.
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Arperar Node, 1IMPOKO UCIIONB3YEeMbI B peaau3anun Kiacca List, 0ObIYHO CONEPKUT HEKO-
TOpbIC JaHHBIC U JBa yKa3arens Ha Node: next_ u prev_. Jlandbie-uineHs Node He JOIKHBI ObITh
CKpBITHI OT List. OqHako He 3a0yIbTe paCCMOTPETh €I1le IpUMEp 3.

Ipumep 2. TreeNode. PaccMoTpuM KoHTeliHep Tree<T>, pealM30BaHHbIi ¢ UCIIOIL30BAHMEM
TreeNode<T>, arperara, UCIIOJIB3yeMOro B Tree, KOTOPbIi XpPaHUT yKa3aTeld Ha MPEeIbLIyIIHi,
CIICIYIOIINI U POAUTENILCKUIA y3iibl M caM 00beKT T. Bee wienst TreeNode MoryT ObITh OTKPBITHI-
MH, TIOCKOJIBKY MX HE HaJ0 CKpBIBaTh OT Kj1acca Tree, KOTOPbI HEeNOCPEACTBEHHO MaHUITYIUPYeT
umu. OxHako kiacc Tree JoJbKeH MOJHOCTBIO CKpBIBaTh Kiace TreeNode (nampumep, Kak BIIO-
JKEHHBII 3aKPBITHIN KJIacC MM KakK ONpeIeIeHHbI TONBKO B (ailiie pearn3anin kiacca Tree), no-
CKOJIbKY 3TO — JAeTaJIX BHYTPEHHE peau3aliy Kiacca Tree, oT KOTOPBIX He JOJDKEH 3aBHCETh U C
KOTOPBIMH HE JOJDKEH MMETh Jiefla BhI3bIBAIOLINH Koj. M HakoHel, Tree He CKpbIBaeT cojuepiKa-
1Irecst B KOHTeHepe 00BeKTHI T, MOCKOJIBKY 32 HUX OTBEYAeT BBI3BIBAIOLINI KOJ; KOHTEIHEPHI UC-
MOJIB3YIOT aOCTPaKIMIO MTEPATOPOB JUIA MPEJOCTABICHUS JOCTYNAa K COAEpKaIluMcs oObeKTam,
B TO BpPEMsI KaK BHYTPEHHSIs CTPYKTYypa KOHTeHHepa 0CTaeTCs CKPBITOM.

Ilpumep 3. @ynxyuu noayuenus u ycmanosku 3Havenuti. Ecinu He umeetcs mydinei mpeaMeTHON
abCTpaKIUK, OTKPHITHIC U 3aIIUIICHHBIC TaHHbIC-WICHBI (HapuMep, CO10r) MOTyT, KaK MUHAMYM,
OBITh CHENaHbl 3aKPBITBIMH M CKPBITBI 32 (QYHKIHMAMHU TOJyYCHUS M YCTAHOBKM 3HAYCHHM
(mampumep, GetcColor, SetColor); Tem cambiM 00ecHeUMBAETCS MHUHUMAIbLHEIM YpOBEeHb abCT-
PaKIMK U YCTOMYMBOCTh K U3MCHCHHSIM.

Hcnonb3oBanue (YHKIMH MOBBHINIAET YPOBEHb OOMICHHS IO MOBOAY “IBETa” OT KOHKPETHOTO
COCTOSIHUS 10 a0CTPaKTHOTO, KOTOPOE MBI MOXEM pEalM30BaTh TEM CIIOCOOOM, KOTOPBIA COYTEM
HaunOosee mpuemiieMbIM. Mbl MOXKEM M3MEHHWTh BHYTPEHHEE Ipe/CTaBlIeHHE 1BeTa, 100aBUTh KO/
U1 OOHOBJICHUS AUCILIES TIPY M3MEHEHHH 1[BETA, J00aBUTh KAaKUE-TO HHCTPYMEHTAJILHBIE CPE/ICTBA
WIA BHECTH €IlIe KaKHe-TO M3MEHEHHs — U BCe 3TO 0e3 KaKuX-TM00 M3MEHEHHH B BBI3bIBAIOILIEM
KoJzie. B xyamieMm ciyyae BBI3BIBAIONIMN KO MOTPEOYETCS IEPEKOMITHIIUPOBATH (T.€. MBI COXpaHIeM
COBMECTHMOCTh Ha YPOBHE MCXOJHBIX TEKCTOB); B JIydllleM — He MOTpeOyeTcs HU MepeKOMIIHJIS-
1Hsl, HA JIa)Ke TIEPEKOMIIOHOBKA (€CJIM M3MEHEHHUSI COXPaHSAIOT OMHAPHYIO COBMECTHMMOCTh). Hu co-
BMECTUMOCTh Ha YpPOBHE HCXOJHBIX TEKCTOB, HU OMHApHas COBMECTHMOCTh IIPH BHECEHMH TaKUX
M3MEHEHUI HEBO3MOKHBI, €CIIM MCXOHBIH JH3aiiH CONEPXKUT OTKPBITHIN WieH CO10r, ¢ KOTOPHIM
TECHO CBSI3aH BBI3bIBAIOIINH KOII.

NcknodeHuda

DYHKIUU NOTY4YEHHsI U YCTAaHOBKM 3HA4E€HUM MOJIE3HbI, HO ANM3aliH Kilacca, COCTOSIIEro NpakTH-
YeCKH U3 OJHMX TakuX (pyHKIMH, OcTaBisieT >kenars Jryduiero. Ilogymaiite Hag TeM, TpebyeTcs i
B TaKOM Clly4ae obecredeHne abCTpakLiK WIH J0CTATOYHO OTPaHUYHUTHCS IIPOCTON CTPYKTYPOH.

Arperatsl 3HaueHHI (M3BECTHBIE KaK CTPYKTYpB!L B cTiiie C) MPOCTO XPaHAT BMECTe HAOOp pasiiny-
HBIX JJAHHBIX, HO IIPH 3TOM He 00ECIeunBalOT HU UX TIOBEICHNUE, HH AENAlOT MOIBITOK MOAEIHUPOBAHUS
a0cTpakuuil WM HOJJEpKaHUs UHBAPUAHTOB. Takue arperarsl He IpeIHa3HAYEHbl AJI1 TOTO, YTOOBI
ObITh abcTpakuusiMU. Bee mX JaHHBIC-4IeHB! JOMDKHBI OBITH OTKPBITBIMH, IOCKOJIBKY 3TH JaHHBIE-
4IeHbI ¥ MPEACTABISIIOT coboil nuTepdeiic. Hanpumep, mabion kinacca std: :pair<T,U> ucross3y-
€TCsl CTaHIAPTHBIMU KOHTEHHEpaMH ISl OObEIMHEHHs JBYX HECBS3aHHBIX 3JI€MEHTOB THIOB T H U,
U TIPH 9TOM pair cam no cebe He NPUBHOCHT HH MOBEACHMUSI, HU KAKMX-TH00 HHBApHAHTOB.

Ccblkun

[Dewhurst03] §80 * [Henricson97] pg. 105 * [Koenig97] §4 * [Lakos96] §2.2 « [Meyers97] §20 o
[Murray93] §2.3 « [Stroustrup00] §10.2.8, §15.3.1.1, §24.4.2-3 » [SuttHysl04a]
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42. He ponyckanTte BMelwlaTenbCcTBa

BO BHYTPEHHUe gena

Pesiome

W36eraiite Bo3BpaTa JECKPUNTOPOB BHYTPEHHUX JAHHBIX, YIPABISEMBIX BalllMM KJIACCOM, YTO-
Obl KJIIMEHTB! HE MOIJIM HEKOHTPOJIMPYEMO M3MEHATh COCTOSIHUE BALIEro 00BEKTa, KaK CBOEro co0-
CTBEHHOTO.

O6cyxneHune

PaccmotpumM cnepyrommii Kox:

class Socket {
pubTic:

// ... KOHCTPYKTOp, KOTOpbih oTKpbiBaeT handle_,
// BecTpyKTop, KOTOpbi 3akpbiBaeT handle_, u T.4. ...
int GetHandle() const { return handle_; } // Nnnoxo!

private:

}

int handle_; // DeckpunTop onepauvOHHON CUCTEMbI

COKpbITHE JAHHBIX — MOIIHBIA HHCTPYMEHT a0CTPAKIMU U MOIYJIBHOCTH (CM. pekoMeHaanuu 11
n41). OnHAKO COKPBHITHE JAHHBIX IPH OJHOBPEMEHHOM OOECIEYEHHMH JOCTYyIa K MX JECKPUITOpPaM
0o0peyeHo Ha MpOoBaJl, HIOTOMY YTO 3TO TO K€, YTO ¥ 3aKPBITh CBOIO KBApTUPY HA 3aMOK M IIOJIOXKUTh
KJII0Y 110J] KOBPUK Y BXOJIa WX IIPOCTO OCTAaBUTh €I0 B 3aMKe. BoT mouemy 370 Tak.

B smom cnyuae xnuenm umeem 08e 803MOdICHOCHU peanuzayuu @yuxyuonanvnocmu. OH
MOKET BOCIIOJIb30BaThCsl abcTpakiueil Bamero kiacca (Socket) nubo HemocpencTBEeHHO
paboTath ¢ peanu3anueii, Ha KOTOPOH OCHOBAaH Balll Kiacc (Ieckpuntop cokera B ctiiie C).
B mocnennem ciaydae 00bEKT OKa3bIBaeTCsl HE OCBEIOMIICH 00 M3MEHEHMSIX, TIPOUCXOISIINX
C pecypcoM, KOTOPLIM OH, KaK eMy KakeTcsl, BiIajieeT. Tenepb Kiacc He B COCTOSHUN HAIEXK-
HO 00OTaTHTh WM YCOBEPIICHCTBOBATh (DYHKIIMOHAIBHOCTH (HAIIpHMeEp, 00ECIeYHTh Mpo-
KCH, >KypHAJIM3aLHI0, cOOp CTaTUCTUKHU U T.II.), TIOCKOJIBKY KIHMEHTBI MOTYT IIPOCTO OOONTH
9TH BO3MOKHOCTH peajH3allii, KaK 1 JII0ObIe Ipyrue MHBapUAHTHI, KOTOPBIE BBI, KaK BBI TI0-
naraere, 700aBWJIM B Balll KJlacc. DTO JieJaeT HEBO3MOXKHOM, B YACTHOCTH, KOPPEKTHYIO 00-
paboTKy BO3HUKAIOIINX OMHUO0K (cM. pekomernarmio 70).

Knacc ne mootcem usmensimo 6HympeHHIO peanuzayuio ceoeli abcmpaxKyuu, NOCKOIbKY Om
nee 3aeucam kiuenmol. Eciu B Oynymem kiace Socket Gymer oOHOBIEH isl MOMAEPKKH
JIPYroro MmpoTOKOJIa C MCIIOJIb30BaHWEM APYI'UX HU3KOYPOBHEBBIX NMPHUMUTHBOB, BBI3BIBAIO-
K KO, KOTOPBIA OyIeT MO-NPEeKHEMY MOJy4aTh 0CTyI K aeckpuntopy handle_ u pa-
00TaTh C HUM, OKaKETCS HEKOPPEKTHBIM.

Knacc ne 6 cocmosanuu obecneyums 6vInOIHEHUE €20 UHBAPUAHINOE, NOCKOIbKY Bbl3bl6AI0-
Wil KOO ModIcem usMeHums cocmosanue be3 geooma kiacca. Hanpumep, KT0-TO MOXKET 3a-
KPBITh JIECKPUIITOP, HCIONB3yeMblii 00bekToM SOcket, MHHYys BBI30B (YHKIHH-UYIICHA
Socket, a 310 puUBEAET K TOMY, YTO OOBEKT CTAHET HEACHCTBUTEIBHBIM.

KOJI KIIMCHTA MOXET XPpaHUTh NECKPUITOPHI, BO3BPAIIA€MBIC BalllUM KJIACCOM, U IIBITATHCA
HCIIOJB30BAaTh UX IIOCJIE TOr'0, KaK KOJ[ BAlICro Kjacca CACIacT Uux HEJIECTBUTEIILHBIMHU.

PacnpocrpaneHHast oluOKa 3aK/II0YaeTCs B TOM, YTO JeHCTBHE CONST Ha caMoM Jelie Herny6o-
KOe M HE pPACIPOCTPAHSETCS IOCPENCTBOM yKasarenell (cM. pexomenpauumio 15). Hampumep,
Socket: :GetHandle — KOHCTAaHTHBIN 4WIEH; MOKA Mbl PACCMATPHBAEM CUTYAIIMIO C TOYKH 3PEHUS
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KoMIuIsATOpa, Bo3epar handle_ coxpaHseT KOHCTaHTHOCTh 00bekTa. OHAKO HEMOCPEICTBEHHBI
BBI30B (DYHKIIMIA OMEPAIMOHHON CHCTEMBI ¢ UCIOJb30BaHueM 3HadeHuss handTle_ Bmonde moxer
M3MEHSITh JIaHHbIE, K KOTOPBIM KOCBEHHO obparaercst handle_.

[MpuBeneHHBIN Nallee IPUMEP OYEHBb MPOCT, XOTS B JaHHOM CJIy4ae CUTYal[Usi HECKOIBKO JIyd-
e — MBI MOKEM CHHU3UTH BEPOSTHOCTH CIy4allHOrO HEBEPHOTO YNOTPEeOJEHHMSI BO3BPAIIAEMOTO
3HAYEHHsl, ONIUCAB €r0 THII KaK CONST:

class string {

char* buffer_;
public:

char* GetBuffer() const { return buffer_; }
// Nnoxo: cneayeT Bo3BpawaTh const char®

// ...

s

Xors dyukims GetBuffer koHcTaHTHAs, TEXHUYECKH 3TOT KOJI BIIOJHE KOPPeKTeH. [IOHATHO, uTO
KIIMCHT MOXKET HCIIONb30BaTh 3Ty GyHKimoo GetBuffer mist toro, uro6sr m3smenuts 0GbekT String
MHOXKECTBOM pasHbIX CIOCO0OB, HE mpuberas K SBHOMY IpeoOpa3oBaHHMIO THIOB. Hampumep,
strcpy(s.GetBuffer(),"very Long String...") — BhoiHe 3aKOHHBIN KO, JIFO0OM KOMITH-
JISITOP TPOITYCTHUT €ro 0e3 Kakux Obl TO HU ObUIO 3aMevaHuil. Ecrii Obl MBI 0OBSBUIIM BO3BpAILIAEMBII THIT
Kak const char®, To npencraBieHHbIN KO BBI3BA Obl, [0 KpaiHeil Mepe, OIIMOKY BPEMEHH KOMITHIIS-
LMK, TaK YTO CITy4aiHO MOCTYMUTh CTOJIb OMACHO ObLIO ObI MPOCTO HEBO3MOXHO — BBI3BIBAIOLIMI KO/
JIoIDKeH ObUT ObI MCTIOJIb30BaTh SIBHOE MPe0Opa30BaHue TUIOB (CM. pekoMeHaanuu 92 u 95).

Ho naxe Bo3Bpar ykasarelneii Ha CONST He yCTpaHseT BO3MOXXHOCTH CIIy4ailHOTO HEKOPPEKT-
HOTO HCIIOJIb30BaHMUs, TIOCKOJIbKY MUMEETCS ellle 0/lHa MpolbiiemMa, CBA3aHHAs ¢ KOPPEKTHOCTBIO BHYT-
PEHHMX IaHHBIX Kjiacca. B mpuBeJeHHOM BbILE HpPUMEPE C KiIaccoM String, BHI3BLIBAIOLIMYA KO
MOXKET COXPaHUTh 3HaueHHe, Bo3Bpamiaemoe ¢ynkuuein GetBuffer, a 3arem BeImonHUTH Omepa-
LMK, KOTOPBIE MPUBEIAYT K POCTy (M IepeMenieHnio) Oydepa String, 4yro B pe3yjibTare MOXKET
MIPUBECTH K UCIIOJIb30BAHUIO COXPAHEHHOT0, HO OoJiee HEIECHCTBUTENBHOIO yKa3aTellsl Ha Hecylle-
CTBYIOIIMI B aHHBI MOMEHT Oydep. TakuM 00pa3om, eciii Bbl CYMTAETE, YTO Y BAC €CTh MPUYHHBI
JUI 00eCIIeYeHus TAKOTro JOCTYNa KO BHYTPEHHEMY COCTOSIHHIO, BbI JOJDKHBI I€TAbHO JOKYMEHTH-
pOBaTh, KaK JOJr0 BO3BpAI[aeMOE 3HAUYECHHE OCTACTCS KOPPEKTHBIM U KaKHe ONEepaIiy JIENalT ero
He/IeHCTBUTENBHBIM (CPAaBHUTE C TapaHTUAMH KOPPEKTHOCTH SBHBIX UTEPATOPOB CTaHIAPTHON OHO-
nuoteku; cm. [C++03]).

NcknioveHund

WHorma imaccel 00s3aHBI MPEIOCTABUTH JOCTYI KO BHYTPEHHHM IECKPHUIITOpPAM 10 HPHYHHAM,
CBA3aHHBIM C COBMECCTUMOCTBIO, HAIIPUMED, JId HHTCp(l)eﬁca CO CTapbIM KOJOM HJIM IIPU UCIIOJIB30Ba-
HuM apyrux cucreM. Hanpumep, std: :basic_string npenocrapiser 1ocTyl K CBOEMY BHYTpEH-
HEMy JECKPUNTOPY MOCPEACTBOM (yHKuMiA-ueHoB data u C_Str mis coBMecTUMOCTH ¢ (QYHKIHsI-
MH, KOTOpbIe paboTatoT ¢ ykazareaiMu C — HO He 171 TOro, YTOObl XPaHUTh 3TU YKA3aTeU U MbITaTh-
¢s1 BBITIOJIHATH 3amuch ¢ uX nomouibio! Takue GyHKIMM JocTyna “depes 3aAHIOI IBEph” BCEra SBI-
IOTCSI 3]I0M U JIOJDKHBI HICTIONB30BaThCS OYEHb PEIKO M OYCHb OCTOPOXKHO, & YCIOBUS KOPPEKTHOCTH
BO3BpalacMbIX UMH JIC€CKPUIITOPOB NOJKHBI OBITH TOYHO JOKYMECHTHUPOBAHBI.

Ccbinkn
[C++03] §23 » [Dewhurst03] §80 » [Meyers97] #29 ¢ [Saks99] * [Stroustrup00] §7.3 * [Sutter02] §9
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43. Pa3yMHO nonb3ynrtecb nuanomom Pimpl

Pesiome

C++ nenaer 3aKpbIThle WIEHbI HEJOCTYIIHBIMU, HO HE HEBUAUMBIMU. TaM, I/ie 3TO ONpaBIbIBACT-
s OJTy4aeMbIMU PEHMYINECTBaMH, CIeAyeT MOAyMaTh 00 MCTHHHON HEBUAMMOCTH, HOCTHIaeMOi
npuMeHeHreM uauoMsl Pimpl (yka3arens Ha peanu3alyio) Ul pealu3alud OpaHAMayIpOB KOMIIU-
JISITOpa U MOBBIIIEHHS COKPHITHA HHGopMarmu (cM. pekomenaamuu 11 u 41).

O6cyxneHune

Korma mMmeer cmpicn co3math “OpaHIMaydp KOMIHISATOPA’, KOTOPHIH MOJHOCTHIO H30JIHPYET
BBI3BIBAIOIIMI KO/ OT 3aKpBITHIX YacTeH Kiacca, BOCHOJb3yiTech uauomMon Pimpl (ykaszarens Ha
peaM3aluio): CKpoiTe X 3a HEeMpOo3payHbIM yKazaTeneMm (yKa3aTesb (IPeAnOYTHTENFHO HOAXOs-
LIMH MHTEIICKTYaIbHBIM) Ha 0OBSABICHHBIH, HO TIOKa HE ONpeeIeHHbIN Kiacc). Hanpumep:

class Map {

private:
struct Impl;
shared_ptr<Impl> pimpl_;

’

Jarommit Ha3BaHHWE HIMOME yKa3aTelb JOJDKEH MCIONB30BaThCS ISl XPAHEHHST BCEX 3aKPBITHIX
YJICHOB, KaK JaHHBIX, TaK M 3aKPBITHIX (YHKIMH-YICHOB. DTO MO3BOJSAET BaM BHOCUTH IPOU3BOJIb-
HBIC M3MCHEHHS B 3aKPBITHIC JETallM Peal3aliy BallluX KJIaccoB 0e3 Kakoi Obl TO HU OBLUIO PEKOM-
IWIILUY BbI3bIBatoIIero koaa. CBo0oaa u HE3aBUCUMOCTh — BOT OTJIMUYHUTENIBLHBIE YePThl paccMar-
puBaeMoi UAUOMBI (CM. peKoMeHaanuo 41).

[Tpumeuanue: o0ObABIANTE yKazaTedb HA 3aKPBITYI0 PEATU3ALHIO, KaK IIOKa3aHO — C HCIONbB30-
BaHHEM JABYX 00bsBIeHHH. Eciy BB CKOMOWHHpYETE ABE CTPOKH C MPEABAPUTEIEHBIM 00BIBICHHEM
THUIIA U YKa3aTeJls Ha HErO B OJHY UHCTpYKUMIo Struct Impl*pimpT;, sto Oymer BHOJIHE 3aKOH-
HO, HO U3MEHHUT CMBICI OOBSIBJICHUS: B 3TOM ciiydae ImpTl HaXOMUTCS B OXBATHIBAIOLIEM IIPOCTPAH-
CTBE MIMEH U HE SIBJISETCS BIOXKEHHBIM THUIIOM Ballero Kijacca.

HmeeTcst kKak MUHUMYM TPHW TIPHYHUHBI IS UCTIOIB30BaHuUsI Pimpl, 1 Bce OHM BHITEKAIOT U3 pa3-
JIMYMS MEXAY JOCTYIHOCTBIO (B COCTOSIHUM JIM BBI BBI3BAaTh WM UCIIOIb30BaTh HEKOTOPBIH OOBEKT)
Y BUJUMOCTBIO (BHIMM JIM 9TOT OOBEKT AJIsI BaC M, TAKAM 00pa3oM, 3aBHCHTE JIM BBl OT €ro ONpeie-
nenust) B C++. B yacTHOCTH, BCe 3aKpBIThIE WICHBI Kiacca HEOCTYNHBI HUKOMY, KpoMe (QyHKIuUii-
YJICHOB U Jpy3eii, HO 3aTO BHIMMBI BCeM — JI000MY KOy, KOTOPOMY BHIMMO OTpeIelieHne Kiacca.

[epBoe cieacTBue 3TOr0 — MOTEHLIMAIBLHO OoJblee BpeMs COOPKH NMPHIOXKEHUS U3-3a 00pa-
OOTKH M3ITUIITHUX OTpPEICIICHNI THUITOB. J{JIs 3aKPBITHIX JaHHBIX-WICHOB, XPAHAIINXCS 110 3HAUSHUIO,
1 TIapaMeTPOB 3aKPBITHIX (YHKIHMH-WICHOB, [IepelaBaeMbIX 110 3HAYEHHUIO WU UCIIOIb3yEeMbIX B BU-
MO peanu3aiuu (YHKLHH, THIIBI JTOJDKHBI OBITh OMpENelIeHB, TaKe eCIM OHH HUKOTIA He I0-
TpeOyIoTCs B JAHHOM €MHULE KOMIMIAIUN. DTO MOXET MIPUBECTH K YBEIUYEHHUIO BPEMEHH cOOp-
KU, HaIIpuMep:

cl as;/c {

pri vate: .
ACompTicatedType act_;

)
3aronoBounklil (aiii, comepkaiuii onpesenenue knacca C, T0DKEH TAKKe BKIIOYATH 3arolio-
BOYHBI (baiis, comepskamuii onpenencurne AComp1icatedType, KOTOpEIi B CBOKO O4epeh TpaH-
3UTMBHO BKJIIOYAET BCE 3ar0JIOBOYHBIE (AMIIbI, KOTOPBIE MOTYT MOTPEGOBATHCS ISl ONpPEEIEHHUS
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AComplicatedType, u T.1. Eciu 3arosoBousbie (ailibl HMEIOT GONbIINE pa3sMepsl, BPeMsl KOM-
[UJISALMA MOXKET CYLIECTBEHHO YBEIUYUTHCSL.

Bropoe ciencTere — co3fanue HEOAHO3HAYHOCTEN M COKPBITHE UMEH ISl KO/, KOTOPBIH IbI-
Taercs BbI3BaTh GyHKIMIO. HecMOTpst HA TO, YTO 3aKpbITas HYHKUMA-UWIEH HE MOXKET ObITh BbI3BAHA
KOJIOM BHE €€ KJlacca M ero [py3eii, OHa TeM He MeHee y4acTBYeT B [IOMCKE MMEH U Pa3pelleHuH me-
PErpy3Kd U T€M CaMbIM MOXKET CIENaTh BHI30B HEOAHO3HAYHBIM MM HEKOPPEKTHbIM. [lepern Bbl-
TIOJIHEHUEM MPOBEPKHU HOCTYIMHOCTH C++ BBIMOIHSET MOMCK MMEH M paspelleHne neperpysku. Ns-3a
3TOr0 BUAUMOCTb UMEET GOJIEE BHICOKHIA IIPHOPUTET:

int Twice( int ); // 1

class calc {
public:
string Twice( string ); // 2

private:
char* Twice( char* ); // 3

int Test() {
return Twice( 21 ); // A: owmbka, dyHKumm 2 u 3 He
// noaxopaT (morna 6bl moaouTW GyHKuMa 1, Ho
// ee Henb3s paccMaTpuMBaTb, TaK OHA CKpbITa OT

) } // BaHHOro Koaa)
calc c;
c.Twice( "Hello" ); // B: oumbka, dyHKumsa 3

// HepocTynHa (Morna 6bl MCNO/b30BaATbLCSA

// OYHKUMS 2, HO OHA He paccmaTpuBaeTcCs, Tak
// Kak y GyHKumm 3 nyywee COOTBeTCTBUE

// aprymeHTy)

B crtpoke A 00XOAHOH IyTh COCTOMT B TOM, 4YTOOBI SIBHO KBaJIM(UIMPOBATH BHI3OB Kak
::Twice(21) ms Toro, 4ToObI 3aCTAaBUThH MOMCK MMEH BBIOpaTh TIObaIbHY0 (yHKIHIO. B ctpoke B
00XOJIHOM IyTh COCTOMT B JI0OABJICHHH SIBHOTO NpeodpasoBanus Tuna C.Twice(string("Hello™))
JUTSL TOTO, YTOOBI 3aCTABUTh Pa3pelliCHIE MEPEerpy3KH BHIOPATh COOTBETCTBYONIYIO (GyHKIHI0. HekoTophie
13 TaKux MpoOieM, CBSI3aHHBIX C BHI30BAMM, MOXKHO PEIINUTH U O3 MprMeHeHus uiuomsl Pimpl, Hampu-
Mep, HUKOT/Ia HE KMCIIOJb3YsI 3aKPhIThIC MIeperpy3ku (yHKIMH-YICHOB, HO HE YIS BCeX MpoliieM, paspe-
HIMMBIX IPX HOMOIIM UAMOMBI Pimpl, MOXXHO HalTH Takue 00XOAHbIE MyTH.

TpeTbe ClefCTBHE BIUSAET HA 00pabOTKy OMIMOOK W Ge30macHOCTh. PaccMoTpum mpumep Widget
Toma Kaprumia (Tom Cargill):

class widget { // ..

public: .

_ Widget& operator=( const wWidget& );
private:

T1 t1_;
T2 t2_;

;

KopoTko roBops, Mbl HE MOXEM HamuicaTh OIeparop operator=, KOTOpblid oOecreunBacT
CTPOTYIO TapaHTHIO (WJIK XOTsl Obl 6a30BYIO0 IapaHTHIO), €CIIU omneparu T1 uin T2 MOTYT JaBaTh
HeoOpaTuMble cOoM (cM. pekoMeHnaruto 71). Xopolre HOBOCTH, 0JJHAKO, COCTOSIT B TOM, 4TO TPH-
BeJICHHAs Jlayiee MpocTast TpaHcopMalys Beera 00ecreynBaeT, Kak MUHIMYM, 0A30BYIO TapaHTHIO
Jus 6€301acHOTO MPUCBAMBaHMs, U KaK MPAaBHJIO — CTPOTYIO TapaHTHIO, €CJIM HEOOXOUMBbIE Orlie-
pauuu T1 1 T2 (a2 MIMEHHO — KOHCTPYKTOPHBI U JIECTPYKTOPBI) HE UMEIOT MOOOYHBIX 3 dekToB. J[is
9TOTO CJIEAYET XPaHUTh OOBEKTHI HE 10 3HAYCHHUIO, a TIOCPEACTBOM yKasaTelleH, PEeANOYTHTEILHO
CIPSTAHHBIMU 3a SJMHCTBCHHBIM YKa3aTelleM Ha Pean3alluio:
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class widget { // ..
pubTic:
widget& operator=( const widget& );

private:
struct Impl;
shared_ptr<Impl> pimpl_;

widget& widget::operator=( const Widget& ) {
shared_ptr<impl> temp( new Impl1( /*.*/ ) );
// W3meHsem temp->tl_ u temp->t2_; ecnu Kakas-To u3
// onepauuni paeT cbon, reHepupyem MUCKJW4YeHue, B
// NPOTUBHOM Cjlyyae — MPUHWMAeM BHECEHHble WU3MEHeHUs :
pimpl_ = temp;
return *this;

}

NckniodeHund

B TO Bpems Kak BBI IONy4aeTe BCE IPEUMYIIECTBA JOIOIHUTEILHOTO YPOBHS KOCBCHHOCTH,
po0JieMa COCTOUT TOJIBKO B YBEINUEHHUH CIIOKHOCTH KoJa (cM. pekoMeHaanuu 6 u §).

Ccblinkn

[Coplien92] §5.5 ¢ [DewhurstO3] §8 ¢ [Lakos96] §6.4.2 « [Meyers97] §34 ¢ [Murray93] §3.3 o
[Stroustrup94] §2.10, §24.4.2  [Sutter00] §23, §26-30 ¢ [Sutter02] §18, §22 » [Sutter04] §16-17
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44. NpeapnountanTte PyHKUNUN, KOTOPbLIE
He ABNSIOTCH HU Y1IeHaMWM, HU APY3bSMU

Pesiome

TaM, 1€ 3TO BO3BMOXKHO, IPEANIOYTUTEIIbHO ACJIaTh (byHKHI/II/I HE 4JICHAMHU U HE APY3bAMU KJIaCCOB.

O6cyxneHune

q)yHKLH/II/I, HC ABJIAIOIINUCCSA YWICHAMU WIM APY3biAMHU KJIACCOB, MOBBINIAIOT CTCIICHb WHKAIICYJIA-
U IYTEM CHHIKCHUA 3aBUCUMOCTEH: TEJIO TaKOM (byHKI_H/II/I HC MOJKET 3aBUCETH OT 3aKPBITBIX U 3a-
LIUIIEHHBIX WIEHOB Kiacca (cM. pekoMenaaruio 11). OHu Takke pa3pynialoT MOHOJUTHOCTH KJlac-
COB, CHWXKasi CBSI3HOCTh (CM. PEKOMEHJAluIo 33), U MOBBILAKT CTENEHb 000OIEHHOCTH, TaK Kak
CJIOKHO TIHCaTh IA0JI0HBI, KOTOPhIE HE 3HAIOT, SABJISIETCS JIM MHTEPECYIOIAs HAC ONepalys YWICHOM
JTaHHOTO TUIIA UK HET (CM. peKoMeHAaluio 67).

Jlns onpeziesieHus: TOro, TOJDKHA M (DYHKIMS OBITh pealn30BaHa KaK 4ICH W/WIM Jpyr Kiacca,
MOYXHO BOCIIOJIB30BAThCs CIICAYIOIIUM JITOPUTMOM:

// Ecnm y Bac HeT Bblbopa — Aenavite @YHKUMO 4/1EHOM.
ECAnU QyHKUMA npeacTtaBnseT cobol OAMH U3 onepaTopoB =, ->,
unn (), KoTopble AONXHbI BbITb YneHamu,
TO
jenanTe JaHHYKw QYHKUMIO 4Y4/leHOM Knacca.
/) ECnu @yHKUUA MOXET ObiTb HE YJIEHOM U HE APYIroMm Jnbo
// UMETCA OrnpenesIeEHHbIE MPEUMYIJECTBA OT TOIro, YTOObl CAENaTh
// ee He YJIeHOM U APYyrom
MHaye ecm 1. dyHKuMa TpebyeT feBbI aprymeHT MHOrO Tuna
(kak, Hanpumep, B CJiydae ONepaTopoB >> WU <<)
win 2. TpebyeT npeobpasoBaHWs TUNOB AAA NeBOro aprymeHTa,
win 3. mMoxeT ObiITb peasM3oBaHa C MCMNOJIb30BAHMEM TOJIbKO
OTKpLITOrO MHTepdernca kKnacca
TO
caenamte ee He 4neHoMm knacca (u, npu HeobxoammocTu,
B cnayyasx 1 v 2 - apyrom)
Ecan dyHKuMa TpebyeT BUPTYA/SIbHOrO MOBeAEHMUA,
TO
pobaBbTe BUPTYanbHyw QyHKUMo-yneH Ans obecnevyeHus
BMPTYa/libHOFO NOBeAEHUA, M peannsynTe (yHKUMIO-HE 4fieH
C WCNONb30BAHWEM 3TOW BUPTYasibHOU (QYHKLMM.
MHaue
caenante ee (yHKUMEN-UYIEHOM.

Mpumepsbl

IIpumep. basic_string. Cranmaptblii kiace basic_string uepecuyp MOHOJIMTEH U UMe-
et 103 ¢ynkiuu-4nena, u3 KoTopsix 71 6e3 morepu 3PpPEeKTUBHOCTH MOXKHO cAenaTh (QYHKIUSIMHU,
HE SB/LSIFOIMMUCS HU WICHAMH, HH JPY3bsIMHU Kilacca. MHOrHMe M3 HUX AyONUPYIOT (YHKIHOHAb-
HOCTb, Y€ MMEIOLIYIOCS B KauecTBE aJrOpUTMa CTAaHIApTHOW OMONMOTEKH, TMOO MPEACTABIAIOT
c000i1 anropuTMbl, KOTOPBIE MOIJIM OBl UCIIOIb30BaThCS OoJee MIMPOKO, eciau Obl He ObLIM crHpsiTa-
Hbl B Ki1acce basic_string. (Cm. pexomennanuu 5 u 32, a takxke [Sutter04].)

Ccblnkun

[Lakos96] §3.6.1, §9.1.2 « [McConnell93] §5.1-4  [Murray93] §2.6 * [Meyers00] * [Stroustrup00]
§10.3.2, §11.3.2, §11.3.5, §11.5.2, §21.2.3.1 * [Sutter00] §20 * [Sutter04] §37-40
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45. new u delete Bcerpa oomkKHbI
pa3pabaTtbiBaTbCq BMECTE

Pesiome

Kaxxnas neperpyska void* operator new(parms) B Kiacce D0J/DKHA COMPOBOKAATHCSA COOTBET-
CTBYIOIIEH Meperpy3Koit oneparopa void operator delete(void*, parms), rme parms — crm-
COK THIIOB JIONOJIHUTEIBHBIX [TapaMeTpoB (IIepBbIii 13 KOTOphIX Beeraa std: :size_t). To e oTHOCHT-
¢S ¥ K orreparopam [uist MaccuBoB new[] n deTlete[].

O6cyxaeHue

OO6b4HO penko TpeOyeTcs 00eclevnTh HAIWYME IOJIb30BATEIILCKUX OMNEPaTOpPOB New WM
delete, Ho eciu Bce ke TpeOyeTcst OAUH U3 HUX — TO O0BIYHO TpeOyroTcst onu 00a. Eciu BBI om-
penemnsiere crienuGUIHBIN U JAHHOTO Kilacca omepatop T::operator new, KOTOpHIH BBIIOIHSI-
€T HEKOTOpOe CIEIHAaNTbHOe BBIJEICHHE MaMATH, TO, BEPOSTHEE BCErO, BBl JOJDKHBI ONPENCIHTh
U crietUYHBIN [T JAHHOTO Kiacca omepartop T: :operator delete, KoTopslii BHIMONHSET CO-
OTBETCTBYIOILIEE OCBOOOKICHHE BBIIEICHHON MaMSITH.

[MosiBneHne naHHOH PEeKOMEHIAUH CBSI3aHO C OJHOW TOHKOM MpoOIeMOil: es0 B TOM, YTO KOM-
MIIATOP MOKET BBI3BaTh IIEPErpyKeHHbIN orieparop T: :operator delete maxe eciu Bbl HUKO-
I7a SBHO €ro He BbI3bIBaeTe. BOT mouemy BBl BCerza AOJDKHBI IPEJOCTABIATH OIEPAaTOphl new
n delete (a Takxe omeparopsl new[] u delete[]) mapamu.

ITycTh BBI OnIpeaennIu Kiaace ¢ Moab30BaTeNbCKIM BBIICICHUEM ITaMsTH:

class T {

static void* operator new(std::size_t);
static void* operator new(std::size_t, CustomAllocator&);

) static void operator delete(void*, std::size_t);

BbI BBOAMTE MPOCTO# MPOTOKOJI SIS BBIICICHUS U OCBOOOXKICHHS AMSTH.

o  BbI3bIBAIOIIMI KO MOXET BBIAEIATL 00LEKTHI TUNA T JIMOO IPU MOMOLIM PaCHpeNeIuTeNs
M0 YMOJIYaHUIO (MCHOJIB3YS BBI30B New T), MO0 MpH MOMOIIHU MOJIb30BATEIBLCKOTO pacipe-
nemurens (Bei3oB new(alloc) T, rme alloc — o6wexr Tuna CustomAllocator).

e Emuncreennsiii oneparop delete, KOTOPBIA MOXKET OBITH MCIIOIF30BaH BHI3BLIBAIOLINM KO-
JIOM — oreparop o ymoiuanuto operator delete(size_t), tak uTo, KOHEYHO, BB
JOJDKHEI PEaln30BaTh €ro TaK, 4TOObl OH KOPPEKTHO OCBOOOXKIAN IIaMSATh, BBLICIECHHYIO
JIF00BIM CIIOCOOOM.

IToka Bce B OpSAIKE.
OJIHaKO KOMITHIISITOP MOYKET CKPBITO BBI3BATH IPYIYIO Heperpysky omeparopa delete, a umenHo
T::operator delete(size_t, CustomAllocator&).3rto cBA3aHO ¢ TEM, YTO MHCTPYKIIAS

T* p = new(alloc) T;
Ha CaMOM JIeJie pa3BOpauMBaeTCsA B HEUTO HAIIOI00Me

// CreHepupoBaHHbIM KOMNUAATOPOM KOA Ans
// VHCTpyKuun T* p = new(alloc) T;
/

void* __compilerTemp = T::operator new(sizeof(T), alloc);
T p;
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try {
p = new (__compilerTemp) T; // Co3maHue obbekTa T no
// aapecy __compilerTemp

3

catch(.) { // Cb0oM B KOHCTpPYKTOpeE...
Tr:]:oper'ator' delete (__compilerTemp, sizeof(T), alloc);
throw;

Wrak, KOMIWIATOP aBTOMAaTHYECKH BCTABISET KOJ BBI30BA COOTBETCTBYIOILETO OIllepaTropa
T::operator delete mis meperpykeHHoro omeparopa T::operator new, uTo COBEPIIEHHO
JIOTHYHO, €CJIM BBIZICJICHUE NMAaMSTH TPOLIIO YCHENIHO, HO Mpou3oiel cOoii B KoHCTpykTope. “Coor-
BeTcTByIOmas” curHarypa omeparopa delete mmeer Bux void operator delete(void®,
napameTpbl_onepaTopa_new).

Teneps nepeiinem k camomy uHTepecHoMmy. Cranmapt C++ ([C++03] §5.3.4(17)) rmacut, uto
MIPUBEACHHbIH BBIILIE KO OyJIET FTeHEPUPOBAThHC TOTAA U TOJBKO TOTIA, KOT/Ia PEAbHO CYHIECTBYET
COOTBETCTBYMOIIAsl reperpyska omeparopa delete. B mporuBHOM citydae kox BooOmie He Oymer
BBI3BIBATH HUKAKoOro oneparopa delete mpu c6oe B KOHCTpyKTOpE. JIpyruMu ClloBaMH, P cOO0sIX
B KOHCTPYKTOpE MBI TIOJI[y9UM yTEUKY MamsTH. M3 mecTH MpOBEPEeHHBIX HAMHU PaclpOCTPaHEHHBIX
KOMITHJISSTOPOB TOJIBKO JIBA BBIBOJMIIN MPEIYNPEXKICHUE B TAKOH CHTyallud. BOT mouemy KaxKablid
meperpykeHHslil omeparop void* operator new(parms) IO/DKEH COMPOBOKAATHCA COOTBET-
cTByIOIIEH neperpyskoit void operator delete(void®*, parms).

NckniodeHund

Pa3zmemaromuit oneparop new

void* T::operator new(size_t, void* p) { return p; }
He TpeOyeT HaIMYMs COOTBETCTBYIOMIEro omepaTopa delete, MoCKoNbKY peaJbHOTO BBIIEIEHHS Ia-
MSITH [IPM 9TOM HE TPOUCXOIUT. Bee MpOTeCTUPOBAHHbBIE HAMU KOMITWISTOPEI HE BBIJABAIN HUKAKUX
MPEAYIPEKICHANR 0 TOBOIY OTCYTCTBUs omeparopa void T::operator delete(void*,
size_t, void¥).
Ccbinkn

[C++03] §5.3.4 « [Stroustrup00] §6.2.6.2, §15.6 * [Sutter00] §36
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46. MNpu HaNN4YMKM NOJNIL30BaTEJNIbCKOro hew
cnepyeT NpenocTaBlfIiTb BCe CTaHOapTHbIe
TUNbI 3TOro oneparopa

Pesiome

Ecnu xnacce onpegenseT Mo0yo IeperpysKy oneparopa New, oH J0JDKEH Ieperpysurh Bee TPU
CTaHAAPTHBIX TUIIA 3TOTO ONepaTopa — OOBIYHBIM New, pa3MeNIAloIUi 1 He TeHePUPYIOLMH Hc-
kiaroyeHui. Eciu 3Toro He cpenaTh, TO 3TH ONEPATOPbl OKAXYTCSl CKPHITBIMH U HEIOCTYIHBIMU
II0J1b30BATENSAM BaLIEro Kilacca.

O6cyxneHune

OGBIYHO TIOJTB30BATENBCKUE OriepaTtopsl New u de’lete HyKXHbI OUeHb PEIKO, HO €CITH OHH BCE XKe
OKa3bIBAIOTCS] HEOOXOAUMBI, TO BPSA JIM BBl 3aXOTHUTE, YTOOBI OHU CKPBIBAIN BCTPOCHHBIC CUTHATYPHI.

B C++, mocne Toro Kax Bbl ONpeenuTe UMs B 00JaCTH BUAMMOCTH (Harpumep, B 001acTH BU-
JIMMOCTH KJIacca), BCe TaKUe JK€ UMEHa B OXBATBHIBAIOLIMX 00JACTSIX BUAUMOCTH OKAXYTCSI CKPBITHI
(manpumep, B 0a30BbIX KJlaccaX WJIM OXBATBHIBAIOLIMX HMPOCTPAHCTBAX MMEH), TaK YTO Ieperpyska
HUKOT/Ia He paboTaeT yepe3 rpaHuLbl obsacteil Buaumoctd. Korna peds uner 06 UMEHHU oneparopa
new, HeoOX0JUMO ObITh OCOOEHHO OCTOPOXKHBIM W BHHUMATEJIbHBIM, YTOObI HE YCIIOXKHSITH >KU3Hb
ce0e 1 MMoJIb30BaTEIIsIM BaILeTo Kiiacca.

[TycTs BbI Onpenenuiy cieayronui onepatop new, cnennpuaHbIi U1 Ki1acca:

class C {

// CKpblBaeT Tpu CTaHAAPTHLIX BMAA onepatopa hew
static void* operator new(size_t, MemoryPool&);

;

Tenepb, eciii KTO-TO MOMBITAETCS HAMUCATh BhIPAKEHHE C OOBIYHBIM CTaHIAPTHBIM hew C,
KOMITWIATOP COOOIIMT O TOM, YTO OH HE B COCTOSHMM HalTH OOBIYHBIA CTapblil omepaTrop hew.
O6bsBnenre neperpysku C::operator new ¢ mapamerpoMm Tuia MemoryPool ckpeiBaeT Bce
oCTaJbHBIE TEPErpy3KH, BKIIOYas 3HAKOMbIE BCTPOCHHBIE IJI00albHBIE BEpCHH, KOTOpPbHIE BCE MBI
3HaeM U JTI00UM:

void* operator new(std::size_t); // ObbluHbIN
void* operator new(std::size_t,

) std::nothrow_t) throw(); // He reHepupywWmUA WUCKJIIYEHUN
void* operator new(std::size_t,
void*); // Pa3mewatowmmn

B kauecTBe Apyroro BapuaHTta cOOBITHH MPEAIOI0KHUM, YTO Balll KJIACC MPEAOCTABIIET HEKOTO-
pyro crenuduYHyo Ui JAaHHOTO Kiacca BEPCUIO omeparopa hew — oJHY H3 TpeX. B TakoM cirydae
9TO 00BSBICHHE TAKXKE CKPOET OCTaJIbHBIE [BE BEPCHU:

class C {
// CKpblBaeT ABe Apyrue CTaHAapTHble BEpCuM onepaTtopa new
static void* operator new(size_t, void¥*);
)
[IpeanoururensHo, 4TOOBI Y Kiacca C B €ro 001acTh BUAMMOCTH OBLIM SIBHO BHECEHBI BCE TPH

CTaHJApTHEIE BepcHU oreparopa hew. OOBIYHO Bce OHU JIOJDKHBI UMETHh OJHY M TY )K€ BHIMMOCTB.
(BuaumocTb JUis OTZIETIBHBIX BEPCUil MOXKET OBITH CleIaHa 3aKPBITOM, €CIIM Bbl XOTHTE SIBHO 3alPETHTh
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OJIMH U3 BapHaHTOB OIlEpaTopa New, OJHAKO LeNb JaHHON peKOMEeH Al — HAIlOMHUTB, YTOOBI BBI
HE CKPBUIM 3TU BEPCHH HETIpeTHaMEPEHHO. )

3aMCTI/IM, YTO BbI JOJIXKHBI BCEraa I/I36GF3.TI) COKPBITHA pa3MEIIaronIeTo new, IMOCKOJIBKY OH HH-
TEHCHBHO HCIIOJIb3YETCsl KOHTEHHepaMy CTaHAapTHOW OMOINOTEKH.

Bce, uro ocTanock yrnmoMsHyTh, — 3TO TO, YTO BHECEHHE Omeparopa hew B 001acTb BUIUMOCTH
MOJKET OBITh CENaHO IBYMS Pa3IM4YHBIMH CIIocoOaMH B ABYX Pa3HbIX cUTyanusx. Ecim 6a30Bblii
KJIacC BAIlIero KJlacca TaKke OIpeNeNsieT onepaTop New, Bce, YTO BaM Hazlo, — “pacKphITh” omepa-
TOp hew:

class C : public B { // ...

public:
using B::operator new;
)

B mpoTHBHOM ciydae, ecii He uMeeTcsi 0a30BOr0 Kjlacca MM B HEM HE OIpPEICIICH OIepaTop
new, BBl JTOJDKHBI HAIMCATh KOPOTKYIO MEPEChUIAIONIYI0 (YHKIHIO (IOCKOIBKY HENb3sl MCHONb30-
BaTh US1NQg ISl BHECEHHS UMEH U3 IJI00aIbHON 001aCTH BUAUMOCTH):

class c { // ...

public:

static void* operator new(std::size_t s) {
return ::operator new(s);

static void* operator new(std::size_t s,
std: :nothrow_t nt) throw() {
return ::operator new(s, nt);

static void* operator new(std::size_t s, void* p) {
return ::operator new(s, p);

};

PaCCMOTpeHHaﬂ peKOMCH}IaHI/IH HpI/IMCHHMa TAaKXe K BepCI/IﬂM OHCpaTOpOB JJI1 MaCCUBOB —
operator newl[].

Ws6eraiite BoI30Ba Bepcun hew(nothrow) B BaimieMm Koje, HO TeM HE MEHee 0OeCleubTe U ee,
9TOOBI TTOJIB30BATENH BAIIIEro Kacca He OKA3aliCh B KAKOW-TO MOMEHT HETIPHATHO yIHBIIEHBL

Ccblnku
[Dewhurst03] §60 ¢ [Sutter04] §22-23
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KOHCTPYKTOPbI, AECTPYKTOPDI
M KONMUpoOBaHue

Ecnu cmanoapm npusen sac k oopwigy, smo ewe ne 3Hadum, 4mo 6bl
O0JIIHCHBL NPBIZHY MY C HE2O.

— Hopwman Haiimona (Norman Diamond)

O Bonbmioit YerBepke crieruanbHbIX (QYHKIHMHA ObIJIO CKa3aHO JOCTaTOYHO, YTOOBI BBl HE YIIUB-
JIAJIMCh TOMY, YTO UM ITOCBALICH OT)IGJ'IBHBIﬁ pas3aei. 3}160]} co6pam,1 3HaHUA W TIPpAaKTHUKa, CBA3aH-
HBIE ¢ KOHCTPYKTOPaMH MO YMOTYAHHIO, KOTUPYIOIIUMH KOHCTPYKTOPAMH, KOIHPYIOLINM TIPHCBAU-
BaHUEM U IECTPYKTOPAMHU.

OpHa 13 IPUYKH, IO KOTOPBIM IPpH padoTe ¢ ITUMH (GYHKLIUSIMH ClienyeT ObITh 0COOCHHO BHU-
MaTCJIbHBIMHU, 3aK/IIFOYACTCA B TOM, YTO €CJIK Bbl JaAUTC KOMIWIATOPY XOTA OBl ITOJIIIAHCA — OH TyT
)K€ HaIuIIeT 3T (YHKIUH 3a Bac. Elne onHa mpUYMHA COCTOHT B TOM, 4TO C++ IO YMOJIYaHHUIO
paccMaTpuBaeT KJIacChl KaK THIIBI-3HAUEHUS, HO JAJIeKO HEe BCE THUIBI UMEHHO TAKOBBHI (CM. PEKO-
MeHmanuio 32). Hago oT4eTNMBO MOHMMATh, KOTJa CIeAyeT MmucaTh (WM 3alpellarb) 3TH CIICIH-
aJbHble (QYHKIMU SBHO, M CIEI0BAaTh IIPAaBUIaM U PEKOMEHIALUsIM U3 3TOT0 pasjiesa — 3TO HOMO-
JKeT BaM B HAIIMCAHUH KOPPEKTHOTO, PACIIMPSIeMOro H 0e30MacHOro Koja.

B sTOM paszene Mbl cuntaeM Haubosee 3HaUMMON pekoMeHIauo 51 — “JlecTpyKTOps!, ByHK-
LUK OCBOOOKICHUS PECYPCOB U 0OMEHA He OInbarTes’”.



47. Onpeagenante U UHULNANU3NpPYNTE
nepemMeHHble-4J1eHbl B O4AHOM nopsake

Pesiome

ITepemeHHBIE-UNEHB! BCETa MHULUATU3UPYIOTCS B TOM MOPSAKE, B KOTOPOM OHM OOBSBICHBI IIPH
olpesieNIeHUH KJ1acca; MOPSA0K UX YIOMUHAHUS B CIIUCKE HHULMATU3AUUU KOHCTPYKTOpa UTHOPUPYET-
cs1. YOemuTech, 9To B KOJie KOHCTPYKTOpA yKa3aH TOT e MOPSIIOK, YTO U B ONPEIENICHHH KIIacca.

O6cyxneHune

PaccmotpumM cnepyrommii Kox:

class Employee { .
string email_, firstName_, lastName_;

pubTic:

Employee( const char* firstName, const char* lastName )
firstName_(firstName), lastName_(TlastName)
, email_(firstName_+"."+lastName_+"@acme.com"™) {}

};

DTOT KOJl COACPKUT OIIMOKY, CTOJIb K€ HEMPUATHYIO, CKOJIb U TPYIHO OOHapyxuBaemyo. [1o-
CKOJIbKY wieH emai1_ oObsBien B onpenenennu kinacca no first_ u Tast_, on Oyaer nHuImMa-
J'[I/I3I/lpOBaH l'[CpBbIM nu 6y}1€T IIBITATHCA HCIIOJb30BaTh CIIC HE I/IHI/II_[I/IaHI/ISI/IpOBaHHbIC T10JI4. BOHCC
TOTO, €CIIN ONpeNeNIeHHe KOHCTPYKTOPa HaXOAUTCS B OTAEIBHOM (aiiie, TO BEISIBUTH TAKOE yIaleH-
HOE BJIMSHHE MOPSAKA OOBSIBICHHUS TEPEMEHHBIX-UICHOB KJIacCa HA KOPPEKTHOCTh KOHCTPYKTOPA
OKaXXeTCsI EIlle TPY/THEE.

OTta 0COOEHHOCTh f3bIKA OOYCIOBJICHa HEOOXOAMMOCTHIO TapaHTUPOBATh EIUHBIA MOPSIOK
VHHUUYTOKEHHS WICHOB; B MPOTHBHOM CIIydae MECTPYKTOP ObLI ObI MOJDKEH YHHUTOXKATH OOBEKTHI B
Pa3HOM TMOPSIIKE, B 3aBUCHMOCTH OT TOTO, B KAKOM MMEHHO MOPSIIKE KOHCTPYKTOP CO3/aBall HX.
Hakatibie pacxoibl, HEOOXOAMMBIE IS PEIIEHHS STOM MTPOGIIEMBI, TIPH3HAHBI HETPUEMIIEMBIMH.

PCU_ICHI/IC 3aKJII0O4acTCA B TOM, l1ITO6I)I BCeraa nucartb I/IHI/ILII/IaJ'II/ISaTOpr YJICHOB B TOM XK€ l'[OpﬂZ[-
Ke, B KOTOPOM 3TH 4JIEHBI OOBSBIEHBI B KJacce. B 3ToM cityuae cpa3y CTaHOBATCS OYEBHUIAHBIMH BCE
HEKOPPEKTHBIE 3aBUCHMOCTH MEXIy wieHamu. Emie jydie MONHOCTBIO H30erath 3aBUCHMOCTH
MHHIHATH3AIAN OHOTO YIeHa OT IPYTHX.

MHorue KOMIMIATOPBI (HO HE BCE) BBIAAIOT IPEAYNPEKICHUE IPU HAPYIIEHUH 3TOr0 IIPaBUiIa.

Ccbinkn

[Cline99] §22.03-11 * [Dewhurst03] §52-53 » [Koenig97] §4 * [Lakos96] §10.3.5 ¢ [Meyers97]
§13 ¢ [Murray93] §2.1.3 » [Sutter00] §47
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48. B KOHCTPYKTOpaxX npeanodyvtamre
MHULMaN3aumio NnpMceanBaHuIoO

Pesiome

B KOHCTPYKTOpax HMCIOJIb30BAHNC MHUIHUATIN3AallU BMECTO IIPUCBAUBaHUA IJId YCTAHOBKHU 3Ha-
YEeHHUU NEPEMECHHBIX-YJICHOB MPEAOXPAHACT OT HeHy)KHOfI pa60TI)I BPEMCHHU BBIIIOJIHEHUA IIPU TOM
Ke 00beMe BBOAMMOI'O UCXOJHOT'O TCKCTA.

O6cyxneHune
KOHCTPYKTOPBI TEHEPUPYIOT CKPBITHINA KO MHHIMAIN3AINA. PacCMOTPUM CIIeAyFOIHI KO
class A {
string sl_, s2_;
public:
AQO { sl_ = "Hello, "; s2_ = "world"; }

)
B ﬂeﬁCTBHTEHLHOCTH CFeHepHpOBaHHBIﬁ KO KOHCTPYKTOpPA BBIITIAAUT TaK, KaK €CJIN OBl BBl Ha-
nrcaiu:

AQ : s1_0O, s2_0O { s1_ = "Hello, "; s2_ = "world"; }

To ecTb 00BEKTH, HE MHULHAIM3UPOBAHHLIE BaMH SIBHO, aBTOMAaTHUCCKH WHHULHAIU3UPYIOTCS
C UCIIONB30BaHUEM HX KOHCTPYKTOPOB MO YMONYAHHIO, MOCIE Yero BEHINOJHSAETCS IPHCBAHBaHUE
3HAUCHUH ¢ MCIOJIB30BAaHWEM HX ONEPaTOPOB MpHCBauBaHus. Yale BCero omnepaTopsl NpHCBANBa-
HUS HETPHBHAIBHBIX OOBEKTOB BBIOIHAIOT HEMHOTO OONbIIe pabOTHl, YeM KOHCTPYKTOPHI, MO-
CKOJIBKY PabOTaloT ¢ YK€ CO3JaHHBIMH O0BEKTAMH.

TakuM 00pa3oM, WHHIHAIM3AINS ITEPEMECHHEIX-WICHOB B CIIHMCKE WHUIHMAIN3AINN JaeT KOJ,
JIydllle BEIpaXkKaloIuii Ballld HaMepeHUsI U 0ObIYHO Ooee OBICTPBIH M MEHBILETO pa3Mepa:

AQ : s1_("Hello, "), s2_("world") { }

OTa MeToIMKa He SBIAETCS MPEKIEBPEMEHHOM ONTUMU3ALNEH; 9T0 — N30ekKaHue MpexaeBpe-
MEHHOMW TTeCCUMU3aIH (CM. peKOMEHIAHo 9).

NcknodeHuda

Bcerna BrimonHsiiTe 3aXBaT HEYNPaBIIEMOTo pecypca (Hampumep, BBIACICHHE MaMATH Omepa-
TOPOM NEeW, pe3ylbTaT KOTOPOro HE MepetaeTcsi HEMEJIEHHO KOHCTPYKTOPY MHTEUIEKTYaJbHOTO
yKaszaTessl) B TeJle KOHCTPYKTOpa, a He B crrcke nHuimanuzanuu (cM. [Sutter02]). Koneuno, syure
BCEro BOOOIIe HE UCIIOJIb30BaTh TAKUX HEOE30IIaCHBIX M HE UMEIOLIHX BJIA/IENbLa PECYPCOB (CM. pe-
KoMeHganuio 13).

Ccbinkn

[Dewhurst03] §51, §59 » [Keffer95] pp.13-14 « [Meyers97] §12 ¢ [Murray93] §2.1.31 * [Sutter00]
§8, §47 « [Sutter02] §18
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49. N36eranTe BbISOBOB BUPTYalibHbIX (PYHKLUMN
B KOHCTPYKTOpPAax n AecTpykKTtopax

Pesiome

BHYTpH KOHCTPYKTOPOB U AECTPYKTOPOB BUPTYaIbHbIE (PYHKIMU TEPAIOT BUPTYAIBHOCTh. XyXKe
TOr0 — BCE MPSIMBIE WM KOCBEHHBIEC BBHI30BBI HEPEATH30BAHHBIX YHCTO BHPTYAIbHBIX (QYHKIHH U3
KOHCTPYKTOpa WM JECTPYKTOpa MPUBOIAT K HEOIpeAENeHHOMY mNoBeieHuto. Eciam Bam nuzaiin
TpeOyeT BUPTYaJIbHOH Iepesayu B MPOU3BOIHBIN KJIacC U3 KOHCTPYKTOpa WK JIeCTpyKTopa 06a30Bo-
o Kj1acca, ClielyeT BOCII0JIb30BaThCsl MHOM METOAMKOM, HaIpUMep, TOCTKOHCTPYKTOPAMHU.

O6cyxneHune

B C++ nonnblif 00bEKT KOHCTPYHPYETCs 10 OAHOMY 6a30BOMY KIIaccy 3a pas.

ITycts y Hac ecTh 6a30BbIi Kinacc B u kiacc D, mpou3BoxaHbli oT B. IIpu cozmanun odbekra D,
KOIZla BBINOJHAETCS KOHCTPYKTOp B, AMHaMMYECKUM THIIOM CO3/1aBaéMOro oObekTa sBiseTcs B.
B vacTHOCTH, BBI30B BUPTYyaabHON (DYyHKIMH B: : FUn mpuBeAeT K BHIIOIHEHUIO GYHKIUK Fun, om-
pelereHHON B Kilacce B, HE3aBUCUMO OT TOro, IEepeKphIBaeT ee kiacc D unu HeT. M 3T0 Xopowio,
MIOCKOJIBbKY BBI30B (DyHKIMH-4JIeHa D B TOT MOMEHT, KOTJa WieHbl 00beKTa D elle He MHUINAII3H-
pOBaHbI, MOKET IPUBECTU K Xaocy. ToIbKO Mocie 3aBepLICHHs BBIIOIHEHUS KOHCTPYKTOpa B BbI-
TIOJTHSACTCSI TeNI0 KOHCTPYKTOopa D 1 00bekT mpuodperaet Tvn D. B kauecTBe SMIMpPHUUYECKOTO MpaBHUia
clieqyeT IOMHUTB, YTO B IPOLIECCE KOHCTPYHUPOBAHUS B HET HUKAKOro Crocoda OIpeenTh, SBISIETCS
11 B OTIEIbHBIM 00BEKTOM MM 0a30BOM YaCThI0 HEKOTOPOI'O HHOTO MPOU3BOJHOIO OOBEKTA.

Kpome Toro, creayer MOMHUTB, YTO BBI30B U3 KOHCTPYKTOpA YHCTO BHPTYalbHOI (yHKIUH, He
HMEIOLLEH onpeiesieHys, MPUBOAUT K HEONPEIIEHHOMY ITOBEICHHUIO.

C 1pyroil CTOpOHBI, B HEKOTOPBIX ClIydasix Au3aiiH TpeOyeT MCIOIb30BaHuUs “NOCTKOHCTPYKTOpa”,
T.. BUPTYaIbHOH (DYHKIMH, KOTOpas JOJDKHA OBITH BBI3BaHA IIOCIE TOTO, KAaK MOJHBINA OOBEKT OKa3bl-
BaeTCsl CKOHCTpyHpoBaH. HekoTopble METOAUKHU, IIPUMEHsIEMble ISl pELIEHUs ATOM 3aa4ul, OIMHCAHBI
B IIPUBOJMMBIX HIKE CChUIKaX. BOT (aneko He McueprbIBaloLItii) CIUCOK BO3MOKHBIX PELICHUH.

L4 Hepema()blganue omeemcmeenHocmu. MoXHO npoCTO NJOKYMEHTHUPOBATH HeO6XOﬂI/IMOCTL
BBI3OBA B I10JIB30BATCIIBCKOM KOAE€ MMOCTKOHCTPYKTOPA ITOCJIC CO3JaHUs 00BeKTa.

e Omnooicennas nocmunuyuanuzayuys. MoXHO BBIIOIHATH MOCTUHULUAIM3ALUIO IIPU IIEPBOM
BBI30Be (DYHKIMHU-YIEHA, U Yer0 MUCIONB30BaTh B 6a30BoM Kiacce ¢uar tuma bool, koro-
PphIii IOKA3bIBAaET, ObUT yKe BbI3BAH MIOCTKOHCTPYKTOP MIJIH HET.

e Ucnonvzosanue cemanmuxu 06a306020 kiacca. llpaBuina si3pika TpeOyrOT, YTOOBI KOHCTPYK-
TOp HanboJiee MPOU3BOIHOTO KJIacca ONpPEe/Ielisil, KaKOW U3 KOHCTPYKTOPOB 0a30BbIX KJIACCOB
Oyzer BbI3BaH. Bbl MOXeTe HUCIOIB30BATh 3TO MPABMWIIO B CBOMX Liensx (cM. [Taligent94]).

e Hcnonvzosanue ¢ynkyuu-gabpuxu. TakuM cmocoO0M Bbl MOXKETE JIETKO 00ECHEUYUTh MPH-
HYAUTEIBHBIA BBI30B (D)YHKIUH-TIOCTKOHCTPYKTOPA (CM. MIPUMEPHI K JaHHON PEKOMEH/AIN).

Hu OJHa U3 METOAUK IMOCTKOHCTPYHPOBAHUS HE SABIISACTCA H,Z[CaﬂbHOﬁ. Hanxyﬂmee, 4YTO MOXHO
ClienaTh, — 3TO TOTPeOOBaTh, YTOOBI MOJB30BATENb KJIACCa BPYYHYIO BBI3BIBAN IHOCTKOHCTPYKTOP.
OpHako Aaxke HaWIydllHe CHOCOObI PeIleHUs AAHHOH 3aadd TPeOyIOT OTIMYHOTO OT OOBIYHOTO
CHHTaKCHCa KOHCTPYHPOBaHUS 00BEKTa (UTO JIETKO IPOBEPSETCS B Mpoliecce KOMITHIAINHN) ¥/MITH
COTpYAHHYECTBA C aBTOPaMHU IIPOM3BOIHBIX KJIACCOB (YTO HEBO3MOXHO IPOBEPUTH B MpoLecce
KOMITHUISIINH).
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Mpnmepsl

pa.

IIpumep. Hcnonvzosanue hynkyuu-gabpuxu 0ns npuHyoumenIbHo20 8bl3068d NOCMKOHCIPYKMO-
PaccmotpumM cnepyrommii Kox:

class B { // KopeHb uepapxum
protected:
BO {/* ... */ }
virtual void PostInitialize() // Bbi3biBaeTca cpasy
{/% ... */ } // nocne KOHCTPYMPOBaHUSA
pubTic:

template<class T>

1

static shared_ptr<T> Create() // WHTeptenc ans
/ co3aaHua obbeKkToB
shared_ptr<T> p( new T );
p->PostInitialize();
return p;

class D : public B { /* ... */ }; // HeKoTOpbiA NPOU3BOAHbIN

Knacc

shared_ptr<D> p = D::Create<D>(); // Co3paHue obbekTa D

DTOT HE BIIOJHE Haﬂe)KHBIfI ﬂHSaﬁH OCHOBaH Ha pAae€ KOMIIPOMHUCCOB.

[Tpon3BO/HbIE KIIACCHI, TAKHE KaK D, HE JOMKHBI HMETh OTKPBITHIX KOHCTPYKTOPOB. B mpo-
THBHOM CITy4ae TI0Jb30BaTeii D CMOTYT co31aBaTh 00BEKTHI D, sl KOTOPBIX HE OyHeT BbI-
3piBathest GyHKIMsE PostInitialize.

Cosznanue 00beKTa UCMOJB3YeT ONMEepaTop NEew, KOTOPbIi, OAHAKO, MOXKET OBITh MEPEKPBIT
KiaccoM B (cM. pexoMmeHmanmu 45 u 46).

Knacc D 00s13aTeNIbHO TOJDKEH OINPENeNTUTh KOHCTPYKTOP C TEMH JK€ MapaMeTpamy, 4yTo U y
KOHCTpPYKTOpa Kiacca B. CMArduth mpoOiieMy MOMKET Halndue HECKOJBbKUX IEperpy3ok
¢yHkunu Create; sTi neperpy3Ku MOTyT Aaxe ObITh H1a0JIOHaMU.

Ecnu mepeunciieHdble TpeGOBaHMs YIOBIETBOPEHBI, JAHHBIA AW3AHH TapaHTUPYET, YTO
¢byukuus PostInitialize Gyger Bbi3BaHa [Uist TOGOTO MOJIHOCTBIO CKOHCTPYHPOBAHHOTO
o0beKTa Kitacca, mpou3BogHOTO OT B. ®dyukimsa PostInitialize ne o6sa3aTensHO JODKHA
OBbITh BUPTYAJILHOMU; OJHAKO OHA MOKET CBOOOIHO BI3bIBATH BUPTYAJIbHbIE (DYHKIIUH.

Ccblkun

[Alexandrescu01] §3 * [Boost] » [Dewhurst03] §75 ¢ [Meyers97] §46 « [Stroustrup00] §15.4.3 ¢
[Taligent94]
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50. OenanTte pecTpykTopbl 6a30BbIX KJ1aCCOB
OTKPbITbIMU U BUPTYaJibHbIMU INOO
3aWMLLEeHHbIMU U HEBUPTYaJIbHbIMU

Pesiome

VY nansate win He yaaiiaTh — BOT B yeM Bonpoc! Eciu cienyer obecriednTh BO3SMOXKHOCTD yaIeHHs
MIOCPEICTBOM yKa3aTelst Ha 6a30BbIi Kiace, TO AECTPYKTOp 0a30BOro Kiiacca AODKEH OBITH OTKPBITBIM
Y BUPTYaJIbHBIM. B IpPOTHBHOM city4ae OH 10JKeH ObITh 3aIllMIIEHHBIM U HEBUPTYaJIbHBIM.

O6cyxaeHue

DTO MpOCTOE MPABUJIO WILIIOCTPUPYET AOCTATOYHO TOHKHUU BOMPOC M OTpPakaeT COBPEMEHHOE
HCIIOJIb30BaHUE HACIICIOBAHUS U TIPUHITUIIOB 00BEKTHO-OPUEHTHPOBAHHOTO TIPOSKTHPOBAHISI.

Jlns nanHOTO 0a30BOTO Kilacca Base BBI3BIBAIOIIMIT KOJ MOXKET MBITAThCS YIalsaTh NMPOU3BOI-
HBIE OT HETO 0OBEKTHI MMOCPEICTBOM yKa3aTelell Ha Base. Ecnu mectpykTop Base OTKPHITHIN U He-
BUPTYaJIbHBIN (CBOWCTBA IO YMOJYAHUIO), OH MOXET OBITh CIy4alHO BBI3BAaH AJISL yKas3aTels, KOTO-
pBIN B NEHCTBUTENFHOCTH YKa3bIBaeT HA MPOM3BOMHBIN OOBEKT, M B TOM CIIydae MbI TIOJNYYHM He-
OMpeJieNIeHHOE TTOBeIeHHEe. Takoe COCTOsIHME JIEN MPHUBEJIO K TOMY, YTO B CTapbIX CTaHIapTax KOJIU-
poBaHHs TpeOOBaIOChH JenaTh JECTPYKTOPHI BceX 0e3 WCKIIoUYeHHs 0a30BBIX  KIACCOB
BUpTyabHbIMH. OJJHAKO 3TO yxKe nepebop (axe eciu 3TO U ONpPaBAaHO B OOILEM Cilydyae); BMECTO
ATOTO CIEIyeT WUCIOIB30BATh MPABUIIO, COTTIACHO KOTOPOMY ECTPYKTOp 0a30BOTO Kjacca TOJKEeH
OBITh BUPTYaJbHBIM TOTJA U TOJILKO TOT/IA, KOT/Ia OH OTKPBITHIN.

Hammucanne 6a3oBoro kiacca mpeicTaBisieT co0oi ompeneneHre abcTpakmuu (CM. peKOMeH/Ia-
nuu ¢ 35 no 37). BcnoMHuM, 4TO Ui KaXI0W (YHKIMU-YICHA, YY4acTBYIOLICH B aOCTpaKIUH, BbI
JIOJDKHBI PEIUTh:

e JI0JDKHA JIM OHA BECTH ce0sl BUPTYaIbHO HIIM HET;

®  JIOJDKHA JIM OHA OBITh OTKPBITO JOCTYIIHA BCEMY BBI3BIBAIOIIEMY KOAY HOCPEACTBOM YyKa3aTelst
Ha Base wiu oHa J0JDKHA NPEJCTABIATh COOOM CKPBITYIO BHYTPEHHIOIO A€Tallb Peaan3aliiu.

Kak onucaHo B pekomeHnauuu 39, s OOBIYHBIX (YHKIMH-YICHOB CJIEAYET CHeNaTh BBIOOD
MEX]y BO3MOYKHOCTBIO HX BbI30Ba IIOCPEACTBOM yKa3aTells Base* HeBUpTyaJbHO (HO, BO3MOXHO, C
BUPTYaJbHBIM TIOBEJCHUEM, €CIIU 3TH (YHKIMN BBI3BIBAIOT BUPTYaJbHbIC (QYHKIMH, KaK, HAIpUMep,
B 1mabnoHax npoexktupoBanuss NVI wimm Template Method), BupTyanbsHO 11060 HEBO3MOKHOCTBIO
Takoro BbI3oBa BooOmie. I1labmon npoextuposanus NVI mpeacrasiser coboif METOAUKY, KOTOpast
03BOJISIET OOONTHUCH 0€3 OTKPBITHIX BUPTYAIbHBIX (DYHKLHUH.

JlecTpyKIMsl MOKET pacCMaTpUBATHCS KaK MIPOCTO OJHA U3 ONEpalid, XOTs U CO CIeLHaTIbHON
CEeMaHTHKOH, KOTOpas JielaeT HEBHUPTyalbHbIe BBI30BBI OMACHBIMH WM OmNO04HBIMHU. ClienoBa-
TEJIBHO, [UIS IeCTPyKTOpa 6a30BOro Kijlacca BEIOOD CY)KaeTcsl 10 BUPTYaJIbHOTO BBI30Ba Yepe3 yKasza-
TeNb Base® uiaM HEeBO3MOXKHOCTHU BbI30Ba BOOOIIE; BEIOOP HEBUPTYAJIbHOTO BBI30BA B JAHHOM CITy-
yae HenpuMeHUM. CIe0BaTesIbHO, NECTPYKTOP 0a30BOTO Kilacca BUPTYAIEH, €CIIM OH MOXKET OBITh
BbI3BaH (T.€. OTKPBIT), U HEBUPTYAJICH B IPOTUBHOM CIIy4ae.

3ametuM, 4To 1wabnoH npoexktupoBaHuss NVI He MoxeT ObITH MIPUMEHEH K JIECTPYKTOPY, IO-
CKOJIBKY KOHCTPYKTOPBI U JIECTPYKTOPbl HE MOTYT OCYIIECTBIIATH I'TyOOKHE BUPTYyalbHbIE BHI3OBBI
(cm. pexomenganuu 39 u 55).

BriBoz: Beeraa SIBHO MUIINTE JECTPYKTOP 06a30BOrO Kilacca, MOCKOJIbKY HESBHO CTeHEPUPOBaH-
HBIH AECTPYKTOP SBISIETCSA OTKPBITHIM U HEBUPTYaTbHBIM.
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Mpnmepsl

Knuenrckuii Ko qoinkeH 1160 ObITh CHOCOOEH MOIMMOP(HO yAAIATh OOBEKTHI MOCPEACTBOM YKa-
3aTelisi Ha 0a30BbId Kiacc, TMO0 He JOIDKEH 3TOro Aenars. Kaxplid BEIOOp OompenernsieT CBOH U3aiiH.

e [lpumep 1. Baszoswvie knaccol ¢ nonumopgueim yoanenuem. Eciu T0IKHO OBITH pa3pelieHo
nonmMop(hHOe yHaneHHue, TO NECTPYKTOP IOJDKEH OBITh OTKPBITHIM (B IMPOTHBHOM CiIydae
BBI3BIBAIOIIUI KO HE CMOXKET K HEMY OOpaTHTBCS) U JOJIKECH ObITh BUPTYaJbHBIM (B MPO-
THUBHOM CITyYae ero BBI30B IPHBEIET K HEONPeAeICHHOMY HOBEICHUIO).

o [Ipumep 2. Baszosvie knaccel be3 nonumop@nozo yoanenus. Ecnn momimopdHoe ynaneHne
HE JOJDKHO OBITH pa3peleHo, AECTPYKTOP AOJDKEH HE OBITh OTKPBITHIM (UTOOBI BBI3BIBAIO-
muil Kox He MOT K HeMy 00OpaTUThCs) U He JOJDKEH OBbITh BUPTYalIbHBIM (IIOTOMY YTO BUPTY-
aJIbHOCTh €My HE HYXKHa).

Knaccel cTpareruii 4acTo UCHOJB3YIOTCS B KauecTBe 0a30BBIX AJs yHOOCTBa, a HE 11 o0ecIe-
4eHMsl OJMMOP(HOro nosefeHus. VX AecTpyKTOpbl peKOMEHAyeTcs IefaTh 3alUIeHHbIMI U He-
BHUPTYaJIbHBIMH.

NcknodeHuda

Hexoropele xomnonenTHele apxutekrypsl (Hanpumep, COM mnu CORBA) He ucrnons3yror
CTaHAAPTHBIA MeXaHU3M YAAJICHUs] U MPUMEHAIOT ULl 9TOTO Pa3IM4Hble COOCTBEHHBIE IPOTOKOJIbI
0cB0OOXIeHUs 00BbeKTOB. CrenyiiTe madIoHaM U UIMOMAM PTUX apXUTEKTYP U COOTBETCTBYIOIIUM
00pa3oM aJanTUpyiTe JaHHYI0 PEKOMEHAALMIO.

PaccmoTtpum Taxoke erie oAuH peIKkui cirydai.

® B OJHOBPEMEHHO fBJISETCSA KaK 0a30BBIM KJIACCOM, TaK U KOHKPETHBIM KJIaCCOM, Ul KOTO-
POT0O MOTYT CO3AaBaThCsS OOBEKTHI (TAK YTO AECTPYKTOP ITOrO Kiacca JOJKEH ObITh OTKPHI-
TBIM, YTOOBI OBLIO MOXKHO CO3/1aBaTh U YHUUTOXKATh OOBEKThI JaHHOI'O THIIA).

e VYV B HeT BUPTYaJbHBIX (YHKLWIA, U OH HE MpeAHA3HAYaeTCs IS MOIMMOP(HOTO HUCIOIB30-
BaHHUA (TaK YTO XOTS IECTPYKTOP U OTKPHIT, OH HE 00513aH OBITh BUPTYAJIbHBIM).

Toraa HECMOTPSL HA TO, YTO JECTPYKTOP OKA3BIBAETCS OTKPHITHIM, UMEETCS OTPOMHBIN COOIa3H
HE JenaTh ero BUPTYAIbHBIM, ITOCKOJBKY Takas IepBas BUPTyaibHass (QYHKIUS MOXET NPHUBECTH
K M3JIMIITHAM PACcX0JIaM BPEMEHH BBINOJIHEHHS U3-3a N00aBIeHHs (PYHKIIMOHAIIBHOCTH, KOTOPAs HaM
COBCEM HE HYKHa.

B 9TOM pekoM cityuae Bbl MOYXKETE CIEIATh KOHCTPYKTOP OTKPBITBIM M HEBUPTYAILHBIM, HO YETKO
I[OKyMeHTI/IpOBaT]), qTO0 l'lpOI/I?)BO,Z[HbIC O6’beKTbl HE MOTyT HCII0JIb30BATHCA l'lOJ'II/IMOpq)HO B Ka4yeCTBC
00beKTOB 6a30BOro Kiacca. IMeHHO 3T0 ObUIO ClIenaHo B ciyyae kiacca std: :unary_function.

B o6mem ciyuae, ogHako, cieayer u30eraTh KOHKPETHBIX 0a30BBIX KJIACCOB (CM. PEKOMEH[a-
uto 35). Hanpumep, unary_function npexacrasmsier coboit Habop onpenenenuit typedef, xo-
TOpBIA HE MpEeAHa3HAYCH JUIsl CO3JIaHMsl OOBEKTOB JaHHOTO TuMa. B nmeiicTBUTENbHOCTH GeccMbic-
JIEHHO JIaBaTh €My OTKPBITHIH JAECTPYKTOP; Jiydile ObUIO OBl TOCIEN0BATH COBETY JAHHON PEKOMEH-
Jalluu U caeaaTh €ro )ICCprKTop 3alUIICHHBIM U HCBI/IpTyaJ'H)HI)IM.

Ccbinkn

[Cargill92] pp. 77-79, 207 » [Cline99] §21.06, 21.12-13 * [Henricson97] pp. 110-114 * [Koenig97]
Chapters 4, 11 » [Meyers97] §14 « [Stroustrup00] §12.4.2 » [Sutter02] §27 » [SutterO4] §18
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51. OecTpyKkTOpbl, GYHKLNN OCBOOOXAEHNSA
pecypcoB n oomMmeHa He ouubaloTcs

Pesiome

Bcee 3anmycku 3THX QYHKIMNA JODKHBI ObITh ycHeHbIMA. HUKOTIa HE MO3BOJISITE OMIMOKE BBIH-
TH 3a Mpelelibl IeCTPYKTopa, GYHKIMK OCBOOOKICHHUs pecypca (Hampumep, oreparopa delete)
win QyHKIMM oOMeHa. B 4acTHOCTH, THIIBI, IECTPYKTOPBI KOTOPBIX MOTYT T€HEPUPOBATh HCKITIOUE-
HUS, KATErOPHUYECKH 3aIIPELIeHO UCII0NIb30BaTh CO CTaHAAPTHONW Onbnmorexoi C++.

O6cyxaeHue

Hepe‘{I/ICHCHHBIC (I)yHKLII/II/I HC IOJDKHBI T'€HEPUPOBATH I/ICKJ'[IO‘{GHI/II\/’I, TaK KaK OHH ABJIAIOTCA
KJIFOYEBBIMH ISl ABYX TJIaBHBIX ONEpalMii TPaH3aKIMOHHOTO MPOrPaMMHPOBAHUS — OTKaTa MpPHU
BO3HUKHOBEHUH IPoOJeM B Ipoliecce padoThl M NPHHATHA pe3ysbTaTa padoThl, eciu mpobiem He
Bo3HMKIIO. Ecnii HeT crocoba 0e30macHOro Bo3Bpara B MPEAbIAYIEe COCTOSHUE MPU MOMOLIN OIle-
pauuii, He TeHEepUPYIOIUX HCKIIOUYEHHS, TO HEBO3MOXKHO peaan30BaTh 0ecCOOMHBIN OTKAT; OTCYT-
CTBHE BO3MOXKHOCTH O€30MACHOTO COXPaHEHHs] H3MEHEHHs] COCTOSHHS TPH MOMOIIN OIepaliy, He
reHepUPYIOLICH UCKIIIOYCHUS, JIeNIaeT HEBO3MOXKHOM peanu3alnio 0eccOOMHOro MpUHATHS pe3yiib-
Tara paboTEHI.

PaccmoTpuM crienyrommue coBeTsl M TpeOoBaHus, HalineHHble B Ctangapre C++.

Ecnu oecmpyxmop, evizeannblii 8 npoyecce ceepmku cmeKd, 8bIX0OUM ¢ UCKTIOYEHUEM, 8bl3bled-
emcs pynxkyus terminate (15.5.1). losmomy decmpykmopol 0012icHbL 6 00UgeM cyuae nepe-
X6amvléamys UCKNIOYEHUs. U He NO360J5Mb UM DACHPOCHPAHUMbCS 3d Npedenbl 0ecmpyKmo-
pa. — [C++03] §15.2(3)

B cmanoapmmoii 6ubnuomexe C++ He onpedenieH Hu 00uH decmpykmop [BKIIOYas AECTPYKTO-
PBI JTIOOOTO THTIA, UCTIONB3YEMOT0 JJIsi HHCTAaHIMPOBAHMS MIa0JIOHa CTAaHAAPTHON OMOIMOTEeKH],
eenepupyrowuti uckniovenue. — [C++03] §17.4.4.8(3)

JleCTPYKTOPHI SBISIIOTCS CIELHATBHBIMA (DYHKIUSIMH, 1 KOMITHJISITOP aBTOMAaTHYECKU BBI3BIBACT
UX B Pa3IMYHBIX KOHTEKCTax. Eciiu BbI IuILETE Kiace — Ha30BeM €ro, K npumepy, Nefariou st —
JIECTPYKTOP KOTOPOTO MOXKET AaBaTh cOOi (0OBIYHO MOCPEICTBOM I'€HEPAIMN UCKIIOUECHUS; CM. pe-
KOMEHJaluIo 72), TO BBl CTOJIKHETECh C TAKMMH TOCIIEACTBUSAMH.

o  Obvexmor Nefarious mpyono 6e3onacho ucnoib3oeame 6 00bluHbIX QyHKYuUsx. Bel HE
MOXKETE Ha/Ie)KHO MHCTAHIIMPOBAaTh aBroMaTmieckue oobekTl Nefarious B obmactu Bu-
JTUMOCTH, €CJIM BO3MOXKEH BBIXOJl U3 3TOW 00NAaCTH BUAMMOCTH MOCPEICTBOM HCKIIOYCHHS.
Eciu oT0 tipounsoiizet, nectpykrop Nefarious (BbI3bIBaeMbIif aBTOMATHYECKH) MOXKET T10-
MBITAThCSl CTEHEPUPOBATH UCKIIIOYEHUE, KOTOPOE MPHUBEICT K HEOXKUAAHHOMY 3aBEpPIICHUIO
BCEH MMporpaMMsbl OCpeACTBOM Bbi30oBa Tepmunaropa —std: :terminate (cm. takxe pe-
KOMEHIaLuio 75).

o TpyoHo 6e30nacHo UCnoIb308aMy KIACChl ¢ YieHamu unu 6azosvimu knaccamu Nefarious.
Inoxoe noseneHne knacca Nefarious pacnpocrpansiercs: Ha BCe KIIACCHI, A1 KOTOPBIX OH
ABJIeTCs 0a30BBIM WM Y KOTOPBIX UMEIOTCS WICHBI 3TOTO THUIIA.

2 . . .
Nefarious — He4ecTHBBIH, THYCHBIH (aHTd1.). — [Ipum. nepes.
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e Bl He Modiceme HadedICHO co30asambp 2nobanvhble 1ubo cmamuyeckue obvekmol Nefart-
ous. VckioueHne, KOTOPOe MOXKET OBITh CrEHEPHPOBAHO UX IECTPYKTOPAMH, HEBO3MOKHO
MIePEXBATHUTh.

o Bul He mModiceme HAOeCHO co30asamb Maccuebl 0bvekmos Nefarious. Kopotko roeops,
MAacCHBBI IIPH HAJIHYHH JECTPYKTOPOB, KOTOPBIE MOTYT I'€HEepHpOBaTh HUCKIIOUCHHUS, 00Ma-
JAar0T HEONPEACIICHHBIM IMOBCACHUEM, IIOCKOJIBKY B JTOMU CUTyalluu IPOCTO HEBO3MOXKXHO
IpUIyMaTh crocod pasymHoro orkara. ([Toxymaiite camm: Kakoif HIMEHHO KOZ JOJDKEH Cre-
HEPUPOBATh KOMITHJISITOP /TS CO3IaHMs MaccuBa u3 neciatu oobektoB Nefarious, ecim y
4eTBEpPTOro 00BEKTa B KOHCTPYKTOPE NPOHUCXOAUT TeHepalis UCKIIOUEHNUS, a IIPH OTKaTe,
KOT/Ia BBI3BIBAIOTCS JECTPYKTOPHI YK€ CKOHCTPYUPOBAHHBIX OOBEKTOB, OJUH MM HECKOJIBKO
JECTPYKTOPOB FEHEPUPYIOT UCKIIOUEHUs? Y IOBIETBOPUTENLHOIO OTBETA B 3TOH CUTyalHU
IIPOCTO HET.)

e Bui He Moowceme ucnoivzosams obvexmvl Nefarious e cmanOapmubix KOHMEUHepax.
OObexThl Nefarious Henb3s XpaHUTh B CTaHAAPTHBIX KOHTEHHEpax WM MCIOJIbL30BaTh UX
C KAKUMH-TO JPYTUMH 4YacTAMM CTaHIapTHOW OuOmmorexu. CraHmapTHas OMOIMOTEKa 3a-
TIIpeTaeT MCIOIb30BaHUE AECTPYKTOPOB, KOTOPEIE MOTYT FeHEPUPOBATh HCKIIFOUCHHIS.

OyHKIIMKU 0CBOOOKICHUS PECYPCOB, BKIIIOYAs CHELMAIBLHBIM 00pa3oM Meperpy:KeHHbIe orepa-
Topel operator delete u operator delete[], momagaroT B Ty e KaTeropuio, TOCKOJIBKY
B O0IIIEM Cllydae OHM TAaKXE€ HCIOJB3YIOTCS B MpOLECcCce “3a4UCTKH”’, B YaCTHOCTH, B Ipolecce 00-
pabOTKH HUCKITFOUCHHIA.

[Momumo necTpyKTOpoB U (YHKIMHA OCBOOOXKICHUS PECYpPCOB PaCIpPOCTPAHEHHBbIC OE30IMaCHbIC
METOIMKKA OCHOBAHBI HA TOM, YTO OTepaluyd 0OMEHa HEe FeHEPUPYIOT UCKIIOUYCHH. B qaHHOM ciy-
Yae 3TO CBSI3aHO HE C MCIOJIB30BAaHUEM UX B peaM3allisaX OTKATa, a C UX MCIOJIb30BAHUEM B rapaH-
THPOBAHHOM MPHHSATHH PE3yIbTaTOB paboThl. Hampumep, BOT MauHoMaTu4eckas peaansaiis onepa-
Topa operator= Jyid HEeKOTOPOro Tuna T, KOTOPBI OCHOBAaH Ha BBINOJHEHUH KONUPYOLIETO KOH-
CTPYKTOPA, 32 KOTOPBIM CJIEJyeT BbI30B (PYHKI[MH OOMEHA, HE TeHEPUPYIOIIEH HCKITIOYCHUI:

T& T::operator=( const T& other ) {

T temp( other );
Swap( temp );

(cM. TakxKe peKOMEeHIAIHI0 56)

K cuactbio, 00:1aCTh BUAUMOCTH c0OOSI IPU OCBOOOXKIICHUH Pecypca MMEeT ONpeNeNIeHHO MEHb-
i pasmep. Ecnm ans cooOuieHns: 00 OmmOKe MCHONB3YOTCS UCKITIOYEHHS, YOSIUTECh, YTO pac-
cMatpuBaeMble QYHKIUH 00pabaThIBalOT BCE BO3MOXKHBIE HCKITIOUSHNUS M TIPOYHE OIIMOKH, KOTOPBIE
MOT'YT BO3HUKHYTH IIpH paboTe GyHKimi. (B ciydae uckmoueHuit IpocTo 00epHUTE BCe, YTO Jena-
T BaI JecTpykTop, B 610k try/catch(...).) DTo upe3BbryaiflHO BasKHO, MOCKOIBKY JECTPYKTOD
MOJKET OBITh BBI3BaH B KPH3HCHOW CUTYaIlUH, TAKOW Kak cOOil MpH BBIACICHUH CUCTEMHOIO pecypca
(HampuMmep, naMsTH, GailyioB, GJIOKHPOBOK, TOPTOB, OKOH WJIH APYTUX CUCTEMHBIX OOBEKTOB).

[Ipu KMcnonbp30BaHUM B KauecTBE MeXaHH3Ma 00pabOTKH OMIMOOK MCKIFOUCHHH CIEAyeT TOKY-
MEHTHPOBATh TaKOe MOBeleHUE, OOBSIBISIA Takue QyHKIMU ¢ 3aKOMMEHTHPOBAHHO MyCTOM CIIeIH-
¢dukanuei uckmouenuit /* throw() */ (cMm. pexomenpauuio 75).

Ccbinkn

[C++03] §15.2(3), §17.4.4.8(3) » [Meyers96] §11 * [Stroustrup00] §14.4.7, SE.2-4  [Sutter00]
§8, §16 * [Sutter02] §18-19
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52. Konupyite n nTMKBUOUpPymnTe cornacoBaHHoO

Pesiome

Ecnu BBl onpenenuiv OfHy U3 CIESIYIOMIEro CIUCcKa (PyHKIMH — KOMUPYIOIIUA KOHCTPYKTOD,
onepaTrop KONMPYIOIIEro NPUCBAWBAHMSA WIN JIECTPYKTOP — BEPOSITHO, BaM NOTpedyerTcst omnpene-
JIUTH U 00€ ocTaBIIUecs: pyHKIUH (WK IO KpaiHel Mepe OHY U3 HHX).

O6cyxneHune

Ecnu Bam TpeOyeTcst onpenenuTs OAHy U3 TpeX MepedrCcIeHHbIH (QyHKIMH, 5TO O3HAYaeT, YyTo
BaM TpeOyeTcs HeuTo OoJbliee, YeM IOBEeJCHUE 9TOH (QyHKIMHU 10 YMOJIYaHUIO, a BCE 9TH (QyHKIIMU
aCUMMETPUYHO B3aMMOCBSI3aHBI.

e Ecau 6bl nuuieme unu 3anpewjaeme KONUPYowUll KOHCMpYKmop uny Onepamop KOnupyouwe2o
NPUCBAUBAHUS, MO, BEPOSIMHO, 8bl QONNCHBL COLIAMb MO Jice camoe U 05l Opyeotl PYHKYuU u3
amoii napwl. Eciiu ogHa GyHKIUA BBIIONHAET HEKOTOPYIO “‘CHElMalbHYI0” paboTy, BEPOSITHO,
Jpyras IOJDKHA AeNaTh YTO-TO aHAJOTHYHOE, TaK KaK 3TH ABE (PYHKIMU JOJDKHBI HUMETh OfWHA-
KOBO€ JelicTBUE (CM. peKoMeHIauuto 53, KOTopas MOSICHSET ITOT ITyHKT).

e Ecnu vl a6HO nuuieme Konupylowjue QyHKYuU, 6epoAmMHO, 6aM HAOO A6HO HANUCAMb U Oe-
cmpykmop. Ecin “crienpanbHas’” paboTa B KOMUPYIOLIEM KOHCTPYKTOPE 3aKJIIOYAETCS B BbI-
JeJIeHNH WK TyOJIMpOBaHHM HEKOTOPOIo pecypca (HampuMmep, maMmsaTH, ¢aiiia, CokeTa), To
BBI JIOJDKHBI OCBOOOAUTD 3TOT PECYpPC B AECTPYKTOPE.

o Ecnu 6vl A6HO nuuieme 0ecCmpyKmop, 6epoamHo, 8am mpedyemcs A6H0 Hanucams (Unu s6HO
3anpemums) konuposanue. ECI BaM Hy)XeH HETPUBHAIBHBIM AECTPYKTOpP, 3TO 3a4aCTYIO
CBSI3aHO C T€M, 4TO BaM TpeOyeTcs BPYy4YHYIO OCBOOOAUTH PECYPC, XPAHSIIUNCST 0OBEKTOM.
Ecnu Tak, BEpOsATHO, IUIs 3TOTO pecypca TpedyeTcst akKypaTHOe TyOlnupoBaHue, TaKk YTO BaM
cllelyeT yAenuTbh BHUMaHUE CHOCO0y KONMPOBaHMS M IIPUCBAUBAHHUA OOBEKTOB, JIMOO IMOJ-
HOCTBIO 3alIPETUTh TaKOBOE.

Bo MHOrux ciydasx XpaHeHHE KOPPEKTHO WHKAICYJIMPOBAHHOTO pecypca € HMCIOJIb30BaHHUEM
uarombl RAII mo3BosisieT TONMHOCTRI0 U30€XKAaTh CaMOCTOSTEIbHOW pa3paObOTKH YKa3aHHBIX Omepa-
uuit (cM. pexomenaanuio 13).

[IpennounTaiite crnenuanbHble WIEHbI, CTEHEPUPOBAHHBIE KOMIMIATOPOM. TOJIIBKO OHM MOIYT
paccMaTpuBaThCsl Kak ‘“TpUBHAIbHBIE”, U KaK MUHUMYM OJMH KPYNHbIH npoussoautens STL wuc-
HOJIb3yeT ONTUMU3ALUIO Ul KJIACCOB C TPUBHUAIBHBIMH CHELHanbHbIMU (GyHKuusMu. [loxoxe,
BCKOpE 3TO CTAHET PaclpOCTPAHEHHBIM SIBJIIEHUEM.

NcknodeHuda

Korma mobast U3 crieruaibHbIX (GYHKIMHA OOBSBICHA TOJBKO JJISI TOrO, 4TOOBI CIAENAaTh €¢ 3a-
KpBITOH WJIM BHPTYalIbHOW, HO 0€3 CIeNUalbHOW CEeMaHTHKH, 3TO HE MPUBOANT K HEOOXOAUMOCTH
HAJINYUS OCTATBHBIX (QYHKIIHIA.

B penkux ciydasx KIacchl, MMEIOIINE WIEHbI CTPaHHBIX THIOB (Hampumep, cchiiky, std: :auto_
ptr), SBISIFOTCS UCKITFOUSHHUSIMH, TTOCKOJIBKY OHH MIMEIOT HEOOBIYHYI0 CEMAaHTHKY KONMPOBaHUS. B Kiac-
ce, XpaHsIeM CChUIKY HiH auto_ptr, BaMm, BEpOSTHO, IOTPeOyeTCs HAIMMCATh KOMAPYIOIIAN KOHCTPYK-
TOp | ONEpaTop MPHCBAWBAHUS, HO JIECTPYKTOP IO YMOTYAHHUIO OyaeT paboTaTh KOPpEeKTHO. (3aMeThM,
YTO KCIOJIB30BaHUE WICHA, SBISIOMICTOC CChUIKOM M auto_ptr, IoYTH Beeraa OmMO0YHO).

Ccbinkn
[Cline99] §30.01-14 » [Koenig97] §4  [Stroustrup00] §5.5, §10.4 * [SuttHysl04b]
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53. iBHO pa3pelwianiTe uiu 3anpeLiamre
KonupoBaHue

Pesiome

Kommpyiite co 3HaHMEM Jena: TIAaTeIbHO BHIOMPANTe MEXTy UCIIONB30BAHIEM CI€HEPHPOBAHHBIX
KOMITIJIATOPOM KOITMPYIOIIEro KOHCTPYKTOPA | OIlepaTopa MPHCBanBaHNUS, HAITICAHUEM COOCTBEHHBIX
BEPCHUii MM SBHBIM 3alpeIleHueM 000HX, €CIM KOMMPOBAHKUE HE TODKHO OBITH Pa3pelleHo.

O6cyxneHune

PacnpoctpaHeHHOI OIIIOKOH (M HE TOJIBKO Cpely HOBUUYKOB) SBIISCTCS NTHOPHPOBAHHUE CEMaH-
TUKH KOIIMPOBAHUS M NPHCBaMBaHUS NPHU ONPENENICHUH Kjacca. DTO XapaKTEPHO Il MAJICHBKUX
BCIIOMOTATENBHBIX KJIACCOB, TAKUX Kak IpeJHA3HAueHHbIE I mojaepku uaunomsl RAIL (cm. pe-
KoMeHanuio 13).

VY6eauTecs, 9TO Balll KJIACC MPEJOCTaBIICT OCMBICICHHOE KOITHPOBAHHE (MM HE IPEIOCTABIAET
€ro BoBce). BoT BO3MOKHbIE BApUAHTBI.

o Sgnoe 3anpewenue obeux @ynkyuil. ECIM KOMMpoBaHUe IS Ballero THIA JIMIIEHO CMBICIA,
3alpeTuTe Kak KOMUpYIollee KOHCTPYHPOBaHHUE, TaK M KOMHUPYIOIIEee MpUCBauBaHUE, 00bs-
BUB UX KaK 3aKPbIThIC HEPEATM30BaHHbIE (QYHKIIHH:

class T { // ...
private: // Benaem T HeKONUpyeMmbIM
T( const T& ); // ®YHKUMA He peann3oBaHa

T& operator=( const T& ); // ®yHKUMSA He peann3oBaHa
;

o Sgnoe nanucanue obeux gynxyuii. Ecnn mis 06bekToB T IperycCMOTpEHb! KOMPOBAHUE U
KOIMMPYIOLICE IMPUCBAUBAHNUEC, HO KOPPCKTHOE KOIMUPYIOHIEE MOBCACHUE OTIUYACTCA OT IIO-
BEJICHUS CTEHEPUPOBAHHBIX KOMIWIATOPOM BEpPCHH, TO ClIEAyeT SBHO Hamucath 00e (yHK-
WU U CACIaTh UX HE 3aKPbITBIMU.

e Hcnonvsosanue c2eHepUPOBAHHBIX KOMUUTAMOPOM B8epCull, NPeonoUmumenbHo ¢ sA6HbIM
KoMMenmapuem. B IpOTHBHOM cllyyae, eClii KONMMPOBaHHWE MMEET CMBICH U NOBEJIEHHE TI0
YMOJTYaHUIO KOPPEKTHO, 3TU (DYHKIIMH MOKHO He OOBABIATH CAMOCTOSATENHHO U MO3BOJIUTh
KOMIIWJIITOPY CaMOMY CreHepupoBaTh uX. CieayeT SBHO KOMMEHTHPOBATH KOPPEKTHOCTh
HOBEICHNS [0 YMOTYAHHIO, YTOOB!I YUTATENH BaIllero KOAa 3HAM, YTO BBl NPEAHAMEPEHHO
He 00BABWIM AaHHbIE (QYHKLIUH.

3ameTnM, YTO 3ampelieHne KOMUPOBAaHU U KOMHPYIOIIETO MPUCBaNBaHUs O3HAYAET, YTO BEI HE
MOXETe IMOMECTHTh OOBEKTHI T B CTaHAApPTHbIE KOHTEHHEPBI. DTO HE 0053aTElIbHO IUIOXO0; OYCHBb
MOXeT OBITh, UTO BBl B JJIOOOM cIIy4ae He 3aXOTHUTE XPAaHUTh Takue 0OBEeKThl B KoHTelHepax. (Tem
HE MEHee, Bbl BCE PABHO MOXKETE MOMECTUTh 3TH OOBEKTHI B KOHTEHHEp, eciin OyJeTe XpaHUTh HX
MOCPEACTBOM MHTEIUIEKTYAIBHBIX YKa3aTenel; CM. peKOMeHIauo 79).

BriBoa: OyapTe BHUMATENBHBI TP paOd0OTe C STUMHU ABYMS ONEPALUSAMH, TaK KaK KOMITHJISTOP
AMeeT TeHJISHIINIO K CaMOCTOSTEIbHOW MX TE€HEepalluy, a 3TH CTeHEePHPOBAaHHBIE BEPCHH 3a9acCTYIO
HeOe30MacHb! ISl TUITOB, HE SIBJISIFOLMXCS 3HAYCHUSIMH (CM. TaK)Ke peKOMEHIANuo 32).

Ccbinkmn
[Dewhurst03] §88 « [Meyers97] §11 * [Stroustrup00] §11.2.2
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54. U3beramnTte cpe3kun. MNogymamrte
00 UCnosib30BaHUU B 0a30BOM KJjlacce
KJIOHMPOBaAHUS BMECTO KONMUpoBaHUA

Pesiome

Cpeska 00bEKTOB IPOUCXOAUT aBTOMATUUECKU, HEBUMMO U MOXKET IIPUBOJUTH K ITOJHOMY pa3-
PYLIEHUIO YyAecHOro noaumopduoro auzaitHa. [Tomymaiite o MOIHOM 3ampeTe KOMUPYIOIIETO KOH-
CTPYKTOpPa U KOHMPYIOMIETo IIPHCBAaNBAaHUS B 0a30BBIX KJaccaX. BMecTo HUX MOXKHO HCIIOIB30BATh
BUPTYalbHYIO QyHKIHMIO-4IeH Clone, eciiu Mob30BaTelIsIM BaIlero Kijacca HeoOXOUMO MONydYaTh
royimMopdHbIe (TIOJTHBIE, TITYyOOKHEe) KOTHH.

O6cyxaeHune

Korma BBl cTpouTe HMEpapXHio KIaccoB, OOBIYHO OHa NpeqHa3HayeHa I IMOJIy4YeHHUs IOJIH-
MopdHOTro moBeaeHHs. Bel XoTUTE, 4TOOBI OOBEKTHI, OYIy4H CO3NAHHBIMH, COXPAHSIIA CBOW THI U
UACHTHYHOCTh. DTa 11€JIb BCTYNACT B KOHPIIUKT ¢ OOBIYHON CEMAaHTHKOW KONMHPOBaHUS 0OBEKTOB B
C++, IOCKOJIbKY KONHMPYIOIIMN KOHCTPYKTOP HE SBJIAETCS BUPTYAIbHBIM U HE MOXET OBITh ClelaH
TakoBbIM. PaccMoTpuMm cremyronuii npumep:

class B { /* ... */ };
class D : public B { /* ... */ };

// on! MonyuyeHne obbekTa Mo 3HauYeHW
void Transmogrify( B obj );

void Transubstantiate( B& obj ) { // Bce HopmanbHO -
nepegava no Cchiike
}';ansmogrify( obj ); // Nnoxo! Cpe3ka obbekTal!

D d;

Transubstantiate( d );

ITporpammMuct HamepeH paboTaTh ¢ 00bEKTaMU B 1 MPONU3BOJHBIX KIaccoB MonuMopdHo. OnHa-
KO, 110 OIMOKe (MJIM YCTAIOCTH — K TOMY )K€ U KO(e 3aKOHUMIICS. ..) IPOTPaMMUCT WIIM MPOCTO 3a-
Obu1 Hancath & B curnarype Transmogrify, wim cobupacs co3aaTh KONUIO, HO CHEJIa 3TO He-
BepHo. Ko kommumipyerest 6e3 omubok, Ho koraa ¢yrkims Transmogrify BeissiBaercs ¢ nepe-
nadeit el 00bekTa D, OH MyTHpYeT B 0OBEKT B. DTO CBSI3aHO C TeM, YTO IepeAaya 10 3HAYCHHIO
NPUBOIMT K BbI30BY B: :B(const B&), T.e. KOMUPYIOIIEr0 KOHCTPYKTOPa B, mapamerp KOTOpPOro
const B& mpencrasisieT co60i aBTOMAaTHYECKH NPe0Opa3oBaHHyo cchuiky Ha d. YTo mpuBOAMT K
IIOJTHOM MoTepe TMHAMUYECKOT0, MOJMMOP(HOTrO IMOBEIEHHs, U3-32 KOTOPOTrO B MEPBYIO O4Yepenb U
UCIIONB3YETCs HAaclleI0BaHHUe.

Ecnu, xak aBTOp Knacca B, BbI XOTUTE Pa3pellInTh CPe3Ky, HO HE XOTHUTE, YTOOBI OHA MOTJIa IIPOHC-
XOJIUTH MO OIIMOKE, YIS TAKOTO CIydasi CYLIECTBYET OJIMH BapHAHT JICHCTBUM, O KOTOPOM MbI YIIOMS-
HEM JUTA TIOJTHOTBI U3JIOKEHHS, HO HE PEKOMEH/TyeM HCIOIb30BaTh €r0 B KOAE, K KOTOPOMY IPENbIBIIA-
ercsi TpeOOBaHME TEPEHOCUMOCTH: BBl MOXKETE€ OOBSBHTH KOIUPYIOIIMHA KOHCTPYKTOp B Kak
explicit. Do Moxer mOMOYb H30EkKATh HESIBHOM CPE3KH, HO KPOME TOTO 3alpeliaeT Bee mepenadn
rapaMeTpOB JIAHHOTO THIA [0 3HAYCHHUIO (YTO MOXKET OKa3aThCsl BIIOJIHE MPHEMIIEMBIM Ul 0A30BBIX
KJIACCOB, OOBEKTHI KOTOPBIX BCE PABHO HE JJOJDKHBI CO3/1aBAThCS; CM. PEKOMEHIALHIO 35).
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// 0b6bsABNAEM KONMUpYyWUA KOHCTPYKTOP Kak explicit (y AaHHoOro
// peleHua umeeTcs noboyHoe AeUCTBMe, TaK 4yTo TpebyeTcs
// ynyulweHue 3TOro mertopa)
class B { // ...
public:
explicit B( const B& rhs );

class D : public B { /* ... */ };

BI)ISI)IBEIIOHII/IP‘I KO BC€ paBHO B COCTOSIHUU BBIIIOJIHUTH CPE3KY, €CJIH 3TO H606X0,HI/IMO, HO JOJI-
JKCH A€1aTh 3TO ABHO:

void Transmogrify( B obj ); // Tenepb 3Ta ¢yHKuua Boobue He
/ MoxeT OblITb Bbi3BaHa (!)
void Transmogrify2(const B& obj) // vavoma ana HamepeHus B
/ nboMm cnyyae nonyuunTb
B b( obj ); // napameTp obj no 3HauyeHwuwo
- // (Cc BO3MOXHOW cCpe3KoWn)

B b; // Ba30Bble KNACCbl HE AOJIXKHbl BbITb KOHKPETHbIMU
D d; // (cm. pekomeHaaumiw 35), HO AoNyCTuUM 3TO
Transmogrify(b); // AonxHa 6biTb owmbka (CM. npumevaHue)
Transmogrify(d); // RBonxHa 6bITb owmbka (CM. npumeyaHue)
Transmogrify2(d); // Bce B nopsaake

HpHMe‘{aHI/ICI HA MOMCHT HaIlMCaHUA }IaHHOﬁ peKOMeH}IaHI/II/I HeKOTOpBIe KOM]'II/IJ'IHTOpr OIIHn-
0GOYHO JOMYCKAIM OJWH WM 00a MpPUBEIEHHBIX BbI30Ba (QyHKIMH Transmogrify. Dra mamoma
BIIOJIHE CTaHJAPTHA, HO (TI0Ka YTO) HE MOJHOCTHIO MEPEHOCUMA.

Nmeercs ydimii cioco6 TpeaynpexIeHuUs Cpe3ku, ¢ 6osiee BBICOKOH CTENEHBIO MEPEHOCHMOCTH.
[Tyctp, Hanpumep, GyHKIHs Harmoaobue Transmogrify B 1elCTBUTENFHOCTH XOYET MOTYYHTh HOJI-
HYIO TJIyOOKYHO KOTHIO 6e3 HH(POPMALUK O JACHCTBUTEIBHOM MPOU3BOIHOM THIIE TIEPEAaHHOTO 00BEK-
Ta. Bonee o01iee MIMOMaTHYECKOE PEILICHUE COCTOUT B TOM, YTOOBI C/IeaTh KOMUPYIOUIMH KOHCTPYK-
TOp 6a30BOr0O Kilacca 3allUIIEHHBIM (4T0OBI QYHKIMSA Haromooue Transmogrify e morna cinydaii-
HO €0 BBI3BATh), @ BMECTO HETO BOCIIONIb30BAThC BUPTYalbHOM (yHKiueit Clone:

// DobaBneHue tdyHkumm Clone (yxe nydwe, Ho BcCe eue TpebyeTcs

// ycoBeplleHCTBOBaHME)

class B { // ...

public:

virtual B* Clone() const = 0;

protected:
B( const B& );

class D : public B { // ...

pubTic:

virtual D* Clone() const { return new D(*this); }
protected:

D( const D& rhs ) : BCrhs ) { /* ... */ }

;

Teneps HombITKa cpe3ku OyneT (MepeHOCHMO) T€HEePUpPOBATh OIIMOKY BPEMEHH KOMITHIISLIUHM,
a oObsiBricHue GyHKIMKE C1ONe Kak YiCTO BUPTYAIBHON 3aCTaBIISICT HEMOCPEACTBEHHBIN POU3BOI-
HBI KJacc HMepekphITh ee. K coxkaneHuio, ¢ TaHHBIM PEIIEHHEM BCE eIlle CBS3aHbl ABE MPOOJIEeMBI,
KOTOpbIE KOMIIWJISITOP HE B COCTOSHUHM OOHAPYXHUTh: B KIACCE, HPOM3BOJHOM OT IIPOM3BOJHOIO,
¢GyHkius Clone MoXKeT 0Ka3aThCs HENEPEKPHITOH, a mepekpbitie C1oNe MOKET peaau3oBarh €€
HEKOPPEKTHO, TaK 4YTO KOmus OyJeT He TOro e Tuia, 4ro u opuruHain. Oyskuus Clone momkHa
cnenoBath mabnony npoektupoBanust Nonvirtual Interface (NVI; cm. pekomenganuto 39), KOTOpbIii

54. N36eralite Cpesku... 111



pasenseT OTKPHITYIO U BUPTYaIbHYIO NPUpoiasl C1one u 1mo3BoJsIET BaM MCIOIb30BaTh PAM BaXK-
HBIX IIPOBEPOK:
class B { //
pubTic:
B* Clone() const { // HeBupTyanbHas GyHKUMSA
B* p = DoClone();
assert (type1 d(*p) == typeid(*this) &&
"DoClone 1incorrectly overridden");
return p; // TNpoBepka Tuna, Bo3Bpauaemoro DoClone

protected:
B( const B& );
private
virtual B* DoClone() const = 0;

;

Oynkipst Clone Teneps SIBISETCS HEBUPTYATbHBIM HHTEP(EHCOM, HCIOIb3yeMbIM BBI3bIBAIO-
UM KoJoM. IIpon3BojHBIE KIIACCH JOJDKHBI MEepeKkpbiTh (yHKuMI0 DoClone. JlonosHUTeIbHAs
IIpOBEPKa OGHapy)KI/IT BCC KOIIMH, KOTOPBIC UMCIOT THII, OTJIMYHBINA OT OopuruvHajia, T€M CaMbIM OIIO-
Belast, YTO0 B HEKOTOPOM MIPOM3BOAHOM Kilacce He mepekpbita ¢yHkius DoClone; B KOHIIE KOHIIOB,
3a7aya assert COCTOMT MMEHHO B OOHAPYKEHUH M COOOIIEHUH O TaKUX MPOTPAMMHBIX OIIMOKax
(cm. pexomenganmu 68 u 70).

NcknodeHuda

HexoTopble MpOeKTHBIE PEIIeHNsI MOTYT TpeOoBaTh, YTOOBI KOIMMPYIOLINE KOHCTPYKTOPHI 6a30-
BBIX KJIACCOB OCTABAINCH OTKPBITHIMH (HAIpHMep, KOT/la YacTh Balleil HepapXud IPeJCTaBIseT Co-
60l OMONMMOTEKY CTOPOHHEro MPOU3BOIUTENS). B TakoM ciiydae cieayeT MpeArnouYecTb nepenady
HOCPEICTBOM (MHTEINIEKTYaIbHOT0) yKa3aTels Mepefade Mo CChUIKE; KaK MOKa3aHO B PEKOMEHa-
MM 25, mepeaada MOCPEACTBOM yKasaTenls CYLIECTBEHHO MeHee MOABEpXKEeHa Cpe3Ke M Hexena-
TEIBFHOMY CO3/IaHHIO BPEMCHHBIX OOBEKTOB.

Ccblnkun

[Dewhurst03] §30, §76, §94 ¢ [Meyers96] §13 o [Meyers97] §22 o [Stroustrup94] §11.4.4
[Stroustrup00] §12.2.3
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55. NMpepnountante KAHOHU4YECKUN BUL,
npucBanBaHus

Pesiome

[Ipu peanusamnuu oneparopa operator= npeanoynTaiTe UCMIOIb30BaTh KAHOHUYECKUN BUI —
HEBUPTYaIbHBIN C ONPEAECICHHON CUTHATYPOI.

O6cyxaeHune

[IpenmnouruTenbHO OOBABIATH KONMHUPYHOIIEe PUCBANBAHKE VIS THIA T ¢ OJHOM U3 CICIYIOIINX
curHatyp (cm. [Stroustrup00] u [Alexandrescu0O3a]):
T& operator=( const T& ); // Knaccuyeckum Buj

T& operator=( T ); // ToTeHUManbHO ONTUMU3UPOBAHHbIN
// Bua, (cMm. pekomeHaauumw 27)

Bropoii BapuaHT UMeeT CMBICI HCIIOIb30BaTh, €CIM BaM B JIFOOOM cirydae TpeOyeTcsl Komus ap-
TYMEHTa B TeJIe BAalIErO ONepaTopa, Kak, HalpuMep, MPpH HCIOJIb30BaHUH MIUOMBI, OCHOBAaHHOW Ha
HCIONTb30BaHUM (pyHKIIMU 0OMeHa (CM. pekoMeHaanuio 56).

W3beraiire menath 11000 omepaTop NpuUCBaMBaHUS BUPTyanbHbIM (cM. [Meyers96] §33 u
[Sutter04] §19). Ecnu Bbl monaraere, yTo BaM TpeOyeTcs BUPTyalbHOE MOBEACHUE NPUCBAaUBAHUS,
oOpaTuTech CHavaa K yka3aHHO# uteparype. Ecii u mocse 5Toro Bel CTOUTE Ha CBOEM, TO JIy4IIe
HCIIONIB30BATh BUPTYAIBHYIO HMEHOBaHHYIO (DYHKIIHIO, a He orepaTop (Hampumep, virtual void
Assign(const T&);).

He Bo3Bpamaiite const T&. XoTs 3TOT THI BO3BPAIaeMOr0 3HAYCHUS] IMEET TO NMPEUMYLIECT-
BO, YTO 3aLIMIIAET OT CTPAHHBIX NpHCBauBaHuil HanoxoOue (a=b)=C, rIaBHBIM €ro HeXOCTATKOM
SIBIISIETCS TO, YTO Bbl HE CMOJKETE MIOMECTUTh OOBEKThI TUIIA T B KOHTEHHEPHI CTaHIapTHOH O61bmo-
TEKH; 3T KOHTEIHEpHI TPEOYIOT, YTOOBI OllepaTop NPHUCBaMBaHUS BO3Bpamai THI T&.

Bcerna penaiite xomumpyromiee NpucBavBaHHE O€30MacHBIM B CMBICIIE HMCKIIIOUEHHH, MpHYeM
MIPEANOYTUTEIbHA CTPOras rapanTus (CM. pekoMeHaanuto 71).

Y6enurech, 4TO Balll ONEpaTop NMPUCBAUBAHU O€30IaceH B CMbICIIE NPHCBAWBaHUS caMoMy cede.
W30eraiite HamucaHus onepaTopa KOMUPYIOLIEro NMPUCBaMBAHUA, KOTOPBIH 1711 KOPPEKTHON PadOoTHI
I10J1araeTcsl Ha IPOBEPKY IPHCBAMBAHUSA caMoMy cede; 3a4acTyro 3TO TOBOPUT O HEAOCTAaTOYHOH Ge30-
MAaCHOCTH B CMBICIIC UCKIIFOUCHUH. ECy BBI MUIeTe KOMUPYIOIee MPUCBAUBAHUE C UCTIOIb30BAHUEM
HAIMOMBI 0OMeHa (CM. peKoMeHAamio 56), TO BBl aBTOMAaTHIECKH obecreurnBaeTe Kak CTpOryro 0e3o0-
NAaCHOCTh B CMBIC/IC MCKIIIOYECHHH, TaK U OE30IaCHOCTh B CMBICIIE MIPUCBauBaHKs camoMmy cebe. Ecin
[IPUCBaBaHKIE caMOMy ce0e YacTO BCTPEYaeTcsl B IpOrpaMMe U3-3a UCIIOIb30BaHMS CChIIIOUHBIX CHHO-
HMMOB WJIM 110 KaKUM-TO WHBIM NPHYMHAM, ITPOBEPKA MPHCBAMBAHUS CAMOMY Ce0€ MOXKET HCIIOJB30-
BaThCS B KAYECTBE CPEICTBA ONTHMH3ALIH BO N30eKaHNe JIMIITHEH paOoTHL.

SIBHO BBI3BIBAalTE BCE OMNEpPATOPHI MPHCBAaMBaHUS 0a30BBIX KJIACCOB M BCEX JaHHBIX-UJICHOB
([Meyers97] §16); oOpatuTe BHUMaHHE, YTO MIAOMA OOMEHA aBTOMATHUYCCKH 3a00THTCSA 000 BCeX
9TUX Belax. Bosepamiaiite u3 oneparopa npucsauBanus 3uauenue *this ([Meyers97] §15).

Ccbinkn

[AlexandrescuO3a] < [Cargill92] pp41-42, 95 < [Cline99] §24.01-12 * [Koenig97] §4 -
[Meyers96] §33  [Meyers97] §17 » [Murray93] §2.2.1  [Stroustrup00] §10.4.4.1, §10.4.6.3
[Sutter00] §13, §38, §41 » [Sutter04] §19
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56. O6ecneubTe 6eccOoiiHyI0 PYHKUMIO OOMEeHa

Pesiome

OOBIYHO MMEeT CMBICH HPEIOCTaBUTh I Kiacca (QYHKIMIO Swap B HeldIX 3((QeKTHBHOTO
n 6eccO0iHOro 0OMeHa BHYTPEHHETO COAEPKUMOT0 00bEKTa C BHYTPEHHUM COIEPKUMBIM JPYroro
obbexra. Takast QyHKIHS MOXKET HPUTOAUTECS IS peai3alliy Psiaa UIHOM, OT IPOCTOTO IepeMe-
IICHUs OOBEKTOB 0 peali3alliy IPHCBANBAHMS, JIEIKO 00eCIeunBaromero GyHKIHMIO IPHHSITHS pe-
3yNbTaTOB pabOTHI CO CTPOTMMHU TapaHTHAMHU O€30IaCHOCTH I BBI3BIBAIOIIECTO KOJA (CM. Takke
pexomenpanuio 51).

O6cyxneHune

OO6bIuHO GYHKIMSA SWap BBIIJISIIUT NPUMEPHO CIENYyIOMKUM 00pa3oM (31ech U — HEKOTOpBIH
MOJIb30BATEIbCKUM THIT):
class Tt {// ...
public:
void swap( T& rhs ) {
memberl_.swap( rhs.memberl_ );
std: :swap( member2_, rhs.member2_ );

1
private:
U memberl_;
int member2_;

’

JU1s MPUMHUTHBHBIX THIIOB M CTAQHAAPTHBIX KOHTEHHEPOB MOXHO HCIOJIb30BaTh Std::swap.
Jlpyrue Kiaccel MOTYT peau30BbIBaTH OOMEH B BUE (QyHKIHUH-UICHOB C Pa3IMIHBIMH UMEHAMHU.

PaccMoTpUM HCTIONB30BaHHE SWApP IS peald3aliil KOMHUPYIOMEro MPHCBAUBAHUS MOCPEACT-
BOM KOMHMPYIOIIEro KoHcTpykTopa. [IpuBenenHas nanee peanusanus oneparopa operator= obec-
HEeYNBACT CTPOTYIO FAPAHTHIO (CM. PEKOMEHIANHIO 71), XOTS W IEHOH CO3MaHUs TOMOIHUTEIEHOTO
00BEKTa, YTO MOXKET OKa3aThCsl HENPUEMIIEMBIM, €clu uMmeeTcs Oosiee d(GEKTUBHBIN CIOCOO BHI-
HOJTHEHHs 0e30I1aCHOT0 IIPHUCBAaNBAaHUSA O0BEKTOB THIIA T:

T& T::operator=(Cconst T& other) { // BapuaHT 1 (TpaaULNOHHbIN)

T temp( other );

swap ( temp );
return *this;

b

T& T::operator=(T temp) { // BapuaHT 2 (c™M. pekomeHzauumwo 27)
swap( temp ); // 0bpaTuTe BHUMaHMe Ha nepepavy
return *this; // temp no 3Ha4yeHuw

Ho 4to ecnmn tin U He umeer OeccOoiiHON (yHKIMM OOMEHA, Kak B ClIydae MHOTHX CYIIECT-
BYIOLIUX KJIACCOB, HO BaM TpeOyercs nmoaaepxka GpyHkuun oomena 1is tuia T? He Bce notepsiHo.
e Eciu Konupyromuii KOHCTPYKTOP M OIEPaTop KOMUPYIOLIEro npucBanBanus U He 1aroT coo-
eB, TO ¢ oObekTamu THia U BrosiHe cripaBuTes std: :swap.

e Ecmu xomnupyromuil KOHCTPYKTOp U MOXET JaBaTb COOH, BBl MOMKETE XPaHHUTh
(MHTEJUIEKTYyaJIbHBIN) yKa3aTeldb Ha U BMECTO HENOCPEICTBEHHOIO WieHa. YKa3aTelHu JIErKo
oOMmeHuBaroTcs. CaeCTBUEM UX IPUMEHEHHUS SIBIISIFOTCS JOIOJIHUTENbHbIE PACXObl HA OJTHO
JAMHaAMHUYCCKOC BBIACICHUC MaMATU U JOIOJHUTCIIbHYIO KOCBCHHOCTH IIPU o6pamem/m, HO
€CIIM Bbl XPAaHUTE BCE TAKUE WICHBI B eAMHOM Pimpl-06beKTe, TO i1 BceX 3aKpPBIThIX YJIEHOB
JIOTIOJTHUTENBHBIE PAcXO0/Ibl BBl IIOHECETE TOJIBKO OJUH pa3 (CM. peKoMeHJanuo 43).
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Hukorna He monb3yiiTech TPIOKOM peanu3aliy KOMUPYIOIIEro MPUCBAaUBaHUsI TOCPEACTBOM KO-
MUPYIOUIET0 KOHCTPYMPOBAHMS C HCIOJB30BAHUEM HETOCPEACTBEHHOTO BBI30BA JECTPYKTOPA
Y pa3MeIaroIero New, HECMOTPS Ha TO, YTO TaKOH TPIOK PEryISpHO “BCIUIbIBACT B (OpyMax, Imo-
cBsmeHHbIX C++ (cM. Takke pekomenanuio 99). Tak uTo HUKOTIa HE MTUIIATE:

T& T::operator=( const T& rhs ) { // Nnoxo: aHTu-uamoma

if( this != &rhs )
this->~TQ); // Nnoxas meTtoguka!
new (this) T(C rhs ); // (cm. [Sutter00] §41)

return *this;

Eciu 00BeKTHI Ballero THIIA MOXXHO OOMEHSATH Gojiece 3pdeKTHBHBIM crtocoboM, yeM rpydoe
MPHUCBANBAHUE, JKEIATENLHO MPEIOCTABUTh (DYHKIMIO OOMEHA, HE SIBJISIOLIYIOCS Y4JICHOM, B TOM K€
MPOCTPAHCTBE MIMEH, IJie HAaXOAWUTCSA W Ball THI (cM. pekoMeHnanuo 57). Kpome Toro, mogymaiite
o crienmaiu3anuu Std: : swap s Bammx COOCTBEHHBIX HEIAOIOHHBIX TUIIOB:

namespace std {

template<> void swap( MyType& Ths, MyType& rhs) {
Ths.swap( rhs ); // Ana obbekToB MyType MUCNoONb3yeTcCs

y } // MyType: :swap
CraHgapT He MO3BOJISIET BaM ClHeNiaTh 3TO, eciii MyType cam sBisieTcsl IaOJIOHHBIM KIJIACCOM.
K cyacTpio, IMETh TaKyIO CIICLUATU3AHIO XOPOIIO, HO HE 00s13aTeNIbHO; OCHOBHAS! METOJJHKA COCTOHT
B obecrieueHHH QyHKIMK SWap, 3peKkTHBHO paboTaroleli ¢ JaHHBIM THIIOM, B BUJIe PYHKIIMH, HE SIB-
JUSTIOIIEHCS WICHOM KJlacca, B TOM K€ IIPOCTPAHCTBE MIMEH, B KOTOPOM HaXOJAUTCS M BaIll THIL.

NcknodeHunda

OOMeH BayKeH JUIsl KJIaCCOB C CeMaHTHKOM 3HaueHus. CyIIecCTBEHHO MeHee BakHa OHa s 0a30-
BBIX KJIACCOB, ITOCKOJIBKY 9TH KJIAcChl B JIFOOOM CiTydae HCIOJIB3YIOTCS MOCPEACTBOM yKazaTenei
(cm. pexomenganmu 32 u 54).

Ccblinkn
[C++03] §17.4.3.1(1) * [Stroustrup00] $E.3.3 * [Sutter00] §12-13, §41
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NMpocTpaHCcTBA UMEH U MOAYNU

Cucmembl umerom nOOCUCMEMbL, KOMOPbLE 8 C80I0 0YEPedb COCMOAM
u3 noocucmem u max 00 6eCKOHeUHOCU — UMEHHO NOIMOMY Mbl
6ce20a 0BUACEMCS CBEPXY GHU3.

— Anmnan [lepmuc (Alan Perlis)

[IpocTpaHcTBO MMEH — O4YEHb Ba)KHBI MHCTPYMEHT AJsl YIPABICHUS MMEHAMU M CHIDKEHMS
KOJINYECTBa KOJUIM3UI nMeH. To ke OTHOCUTCA M K MOAYJISM, KOTOpPbIE, IOMUMO 3TOT0, IPE/ICTaB-
JISIIOT CO00M MHCTpyMeHTapuid i paboThl ¢ BepCHSIMHU. MBI OIpeNeaM MOAYJIb KaK OTICIbHBIM
KOMIIOHEHT IIPOrpaMMBbl, COAEPIKaIlUil TECHO CBS3aHHbIE MEX/y COOOH ee 3IeMEeHTHI (CM. pEKOMEH-
JIALUIo 5) U MOANEPKUBACMBI OJHUM M TEM K€ MPOrPaMMMCTOM WM IPYNNOH; OOBIYHO MOIYIb
BCErJa KOMIMIMPYETCS OJHUM M TEM K€ KOMIMIATOPOM C HCIIOJIb30BaHHEM OJTHHX M TeX e OIl-
nuil. Moynu UMeroTcs Ha pa3HbIX YPOBHAX JETalM3allii B IIMPOKOM Auana3oHe pasMepos. C of-
HOW CTOPOHBI, MOJIYJIb MOXKET OBITh MUHMMAJIFHOTO pa3Mepa, IpeiCcTaBisas co00l OTHeNIbHbINH 00b-
eKTHBIHN (a1, comepkalinii TOJILKO OJMH KJIACC; C JAPYTOM CTOPOHBI, OH MOXKET OBITh, HANpPUMED,
OTIENBbHON TUHAMHIECKOH OMOINOTEKOH, TeHepUpyeMOi N3 MHOYKECTBA UCXOAHBIX (ailyioB, comep-
KHUMOE KOTOPBIX 00pa3yeT MOJCUCTEMY BHYTPHU IIPUIOKEHUs OOJBIIEro pasMepa HIH BBITYCKAeTCs
oTHeIbHO. Momyiap MOKET Iaxe IPEeICTaBIsATh COOOW OrpOMHYI0 OHONMOTEKY, COCTOAIIYIO W3
MHO>KECTBa HEOOJBIINX MOXYNEH (CTaTHYECKUX WM AUHAMUYECKUX OMOIMOTEK), COACPIKAIMX ThI-
cs4n pa3HbIX TUNOB. HecMoTps Ha TO, uTo Takue OubnnoTexku B ctangapte C++ He YIOMHHAIOTCH,
[POrPaMMHUCTBI IOCTOSIHHO CO3JAI0T M UCIOJIB3YIOT OMOIHOTEKH, U XOPOLIO IPOLyMaHHAs! MOIYJIs-
pu3amus siBisieTcss GYHIaAMEHTATBHOW YacThIO YCHENIHOTO YIPABJICHHsS 3aBHCHMOCTSIMH (CM., Ha-
npumep, pekoMeHaanuo 11).

TpynHO mpeacTaBuTh cebe MpPOrpaMMmy 3HAYHTEIBLHOTO pazMepa, KOTopas He HCHONB3yeT Kak
MIPOCTPAHCTBA UMEH, TaK U MOJYJIU. B 3TOM pasfene Mbl pacCMOTPUM OCHOBHBIE PEKOMEHJALIUU 110
UCTIOJIb30BAaHMIO JIBYX O3THX B3aMMOCBS3aHHBIX HHCTPYMEHTOB, Hapsly C WX B3aWMOJCHCTBHEM
C IPYTMMH YacTSIMU SI3bIKa IPOrPaMMMPOBAHUS U CPEAbl BPEMEHU BBIIONHEHUS. DTH PEeKOMEHMa-
MM TIOMOTYT BaM HamOousiee d(QEKTHBHO BOCIIOIH30BATHCSI TAKUM MOIIHBEIM HHCTPYMEHTApHEM
U 130€XKaTh BO3MOKHBIX HEIPUATHOCTEH.

B 3TOM pasnene Mbl cunuTaeM HanboJiee 3HAYMMON peKoMeH a0 58 — “XpaHuTte THIBI U QyHK-
LI B Pa3HBIX IPOCTPAaHCTBAX UMEH, €CIIM TOJIBKO OHU He IpeAHa3HaYeHb! I COBMECTHOM paboThI”.



57. XpaHuTte Tunbl U X cBOOOAHBbIV UHTepdeiic
B OAHOM MNPOCTPAaHCTBE UMEH

Pesiome

OyHKIMH, HE ABIIONMECS WICHAMH 1 pa3paboTaHHbBIE KaK 4acTh HHTepdeiica kiacca X (B 0co-
OGEHHOCTHU OIIepaTOphl M BCIIOMOTATENbHBIC (DYHKINHN), TOIDKHBI OBITH OMPEAENCHB B TOM Xe Ipo-
CTPAHCTBE MMEH, YTO U X, 4TO 00eCIeYnBaeT X KOPPEKTHBIN BBI30B.

O6cyxneHune

OTKpHBITHIA UHTEpdEC Kiacca 00pa3yroT He TONBKO OTKPHITHIEC (DYHKIMH-WICHBI, HO U (DYHKLIUH,
He spistronmecs wieHamu. [Tpuniun MaTepdeiica roacut: aas knacca X Bce GYHKIMH (BKJIIOYAs
GYHKIMH, HE SBISIONIMECS 4WIEHAMH), KOTOpble “‘yrmoMuHaroT X’ U “mocraBisiorcs BmecTe ¢ X
B OJTHOM U TOM K€ NMPOCTPAHCTBE MMEH, SIBJISAIOTCS JIOTMYECKON 4acThio X, MOCKOJBKY 00pas3yroT
yacTh uHTepQeiica X (cM. pexomennanmio 44 u [Sutter00]).

S3bk C++ cHpoeKTHpoBaH ¢ ABHBIM yueToM [IpuHnuma Wurtepdeiica. [Ipuunna, mo xotopoit
B SA3bIK J00ABJIEH MMOMCK, 3aBUCAIIMI OoT aprymenTa (argument-dependent lookup — ADL), u3Bect-
HBIH Takke Kak nouck KEHura, 3akitodyaercss B TOM, 4TOOBI 00ECIIEUUTh KOIY, MCIOJB3YIOLIEMY
00BeKT X THHa X, BO3MOXHOCTh PaboOTaTh ¢ YacThlo ero mHTepdeiica, cocrosmen u3 GyHKIMHA, He
SIBJISIFOLLUXCS YICHAMH (HanmpuMep, MHCTPYKLUS COUT << X HCIOJB3YyeT onepaTop operator<<,
KOTOPBII He SABJIAETCS WICHOM Kiacca X) Tak e JIeTKO, KaK M (PyHKIMH-UIeHb! (HalpuMep, BbI30B
x. () He TpeOyeT BHINOIHEHHUS CIELUAILHOTO TIOUCKA, TOCKOJIBKY OYEBUIHO, 4TO TOUCK T BBINON-
HsieTcst B obnactu BuauMmoctu X). ADL obecneurnBaet 1iisi CBOOOJHBIX (DYHKLUA, KOTOpPBIE TOTyJa-
0T 00BEKT X B Ka4eCTBE apTyMEHTa M MOCTABIISIOTCS BMECTE C ONpelesieHHeM X, Ty K€ MPOCTOTY
WCIIONIB30BaHUs, YTO M Ui QyHKUuii-uwieHoB uHTepdeiica X. OQHUM U3 IVIaBHBIX MOTHUBOB NPHHS-
tust ADL 6bu1, B yacTHOCTH, Knace Std: : string (cm. [Sutter00]).

PaccmoTpum kitace X, onpesieneHHbli B IPOCTPaHCTBE UMEH N:

class X {

pubTic:
void fQ;

X operator+( const X&, const X& );

B BbI3bIBatOIIECH QyHKIMU OOBIUHO NHIIETCs KoI HanoxoOue X3 = X1+x2, rae X1, X2 u X3 —
00bekThl THa X. Ecnu onepatop operator+ oObsABIEH B TOM e MPOCTPAHCTBE MMEH, YTO U X,
HUKaKUX MOpoOjeM He BO3HMKAET, M TaKOW KOJ| OTIMYHO paboTaeT, MOCKOJBbKY OIepaTrop
operator+ Oyner jgerko HaiijeH ¢ momoribpio ADL.

Ecnu sxe oneparop operator+ He oOBsBICH B TOM K€ IPOCTPAHCTBE MMEH, YTO U X, BBI3bI-
BaloOIIMi Ko paboTark He Oyaer. B aToM ciiydyae nmeercs JjBa crocoda 3acTaBUTh €ro 3apaboTaTh.
[epBbIii COCTOUT B UCMOJIB30BAaHUH SIBHO KBATU(HUIIMPOBAHHOTO OIEpaTOpa

x3 = N::operator+( x1, x2 );

I'pycTHas kKapTMHa — HEBO3MOXKHOCTh HMCIIOJIB30BATh €CTECTBCHHBIH CHHTAKCHC OIeEparopa, KOTOo-
PBIiA, COOCTBEHHO, W OBbLT TNIABHOW IEJIbI0 BBEICHUS TIEPETPY3KH OIEPATOPOB B SI3BIK IPOrPAMMHPO-
BaHus. [Ipyroii cnoco0 3acTaBuTh paboTaTh NPUBEICHHBIM paHee KOJ — HCHOJIb30BaTh MHCTPYK-
Mo Using:

using N::operator+;

// wnu: using namespace N;
x3 = x1 + x2;
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[prmenenre UST1Ng — COBEPIICHHO HOPMAIbHAS M MpHeMIieMasi Bellb (CM. PEKOMEHAALHIO 59),
HO BCE€ MPOOJIEMBI PelIaloTcsl TOpa3[o MpPoIle, eCIH aBTop X W3HAYAIBHO TOCTYIAaeT KOPPEKTHO
Y MIOMeEIaeT orneparop operator+, paboratomuii ¢ ooObekTaMu X, B TO K€ MPOCTPAHCTBO HMEH,
rae Haxoaurcs X.

“O00poTHast CTOPOHA” ATOT0 BOMPOCA PACCMATPUBACTCS B PEKOMEHAALNH 58.

Mpumepsbl

Ipumep 1. Onepamopwi. Oneparopsl paboThl C MoTOKaMH Operator<< m operator>> s
00BEKTOB HEKOTOPOTO KJlacca X, BEPOATHO, OTHOCSTCS K Haubosee sIpKuM npumepaM (QyHKIHH, KoTo-
pBIC BITOJIHE OYEBHIHO SIBIIAIOTCS YacThIo MHTepdelica kimacca X, HO NP 3TOM BCEr/a MPEICTaBISIOT
coboii cBoOoaHBIE GyHKIMK (3TO 00A3aTENbHOE YCIOBUE, IOCKOJBKY JIEBBIH apIyMEHT 3THX OIepaTo-
POB — TIOTOK, a He 00BeKT X). Ta xe apryMeHTanus IpIMEHNMa 1 K JIPYTHM OIlepaTopaM, He SBIISO-
mUMCs WieHaMH X. YOeIuTech, YTo BaIllM ONepaTopbl HAXOIATCSA B TOM )K€ IPOCTPAHCTBE MMEH, YTO
U KJIacc, ¢ KOTOPBIM OHH pabotaroT. Ecim y Bac ecTh BO3MOXHOCTB BBIOOPA, JTydIIle AeTaTh OIIePaTOPhI
1 Bce npoure (GYHKIMY He WICHAMH 1 He JPY3bSIMH Kiiacca (M. pekoMeHaanuro 44).

Ilpumep 2. IIpouue @pynkyuu. Eciu aBTOp X IpemocTaBisieT MMEHOBAHHEIE BCIIOMOTAaTENbHBIC
(GYHKLMM, KOTOPbIE MTOIy4YaloT B KAUECTBE apIyMEHTOB OOBEKTHI X, OHU JOJDKHBI HAXOIUTHCS B TOM
e TIPOCTPAHCTBE MIMEH, YTO U X. B MPOTHBHOM ciTydae BEI3BIBAIOIIUH KOJ|, HCTIONB3YIOMIHIT 00BeK-
ThI X, OyZIeT He B COCTOSIHUM Pab0TaTh ¢ ITUMU MMEHOBAHHBIMU QYHKIHAMH Oe3 sIBHOH KBamupuKa-
LM UX UMEH HJIM IPUMEHEHHUs HHCTPYKLMK US1Nng.

Ccblkun
[Stroustrup00] §8.2, §10.3.2, §11.2.4 « [Sutter00] §31-34
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58. XpaHute tTunbl n GyHKUNUN B Pa3HbIX
NMPOCTPaAHCTBaX UMEH, €CJIN TOJIbKO OHMU
He npeaHa3Ha4YeHbl 419 COBMECTHOM paboThbl

Pesiome

OOeperaiiTe BalmM TUIBl OT HENPEJHAMEPEHHOIO IIOMCKA, 3aBHUCSIIETO OT apryMEHTOB
(argument-dependent lookup — ADL, u3BecTHbIi Tarke kak nmouck Kénura); omHako mpenHame-
PEHHBIH NOUCK JOJDKEH 3aBEPLIATHCS YCIEUIHO. DTOr0 MOKHO JOOUTHCS IyTEM pa3MELEHNUs TUIIOB
B CBOMX COOCTBEHHBIX MIPOCTPAHCTBAX UMCH (BMCCTC C HETIOCPEACTBCHHO CBA3aHHBIMHU C HUMH CBO-
OOIHBIMH (PYHKIUSMH; CM. peKoMeHnanuio 57). 30erafite MOMEIIEHHs TUIIOB B TE € IPOCTPaH-
CTBa MMEH, YTO U IA0I0HbI (GYHKIMI WIH ONIEPaTOpOB).

O6cyxneHune

Crenys DaHHOMY COBETY, Bbl CMOXKeTe M30€xkKaTh TPYIHO OOHApYKUBAEMBIX OLIMOOK B BallleM
KoJie ¥ HeOOXOIMMOCTH Pa30HpaThCs ¢ 04eHb TOHKUMH MOMEHTAaMH S3bIKa, C KOTOPBIMH BBI IIPOCTO
HE JOJDKHBI CTaTKUBATHCSL.

Bot peanbHbIit mpuMep, KOTOPBIA ObLT OIyOIMKOBaH B IPYIIIe HOBOCTEH:

#include <vector>

namespace N {
struct X { };
template<typename T>
int* operator+(T , unsigned) {/* HekoTopble pencteua */}

int mainQ) {
std::vector<N::X> v(5);
v([0];

Wuctpykius vV[0] ; koMImmmpyeTcss B HEKOTOPBIX PeaU3alisax CTaHIApTHOW GHOIHOTEKH, HO
He BO Bcex. [TonpoOyem kpaTko mepeckas3arh 3Ty JUIMHHYI0 UCTOprto. OueHb TOHKas mpolieMa CBsi-
3aHa C TeM, YTO BHYTPH OOJBLIMHCTBA peannsanuii vector<T>: :operator[] chopsran kox Ha-
nozno6ue V.begin()+n, u nouck uMmeH i pyHKIMKM OPerator+ MOXKeT JOCTHYb IPOCTPAHCTBA
nMeH (B HameM ciydae N) Thma, Ui KOTOPOro WHCTAHIIMPOBaH BeKTOp (B Hamem cirydae X). Jloc-
TATHET JM TOWCK 3TOT0 IMPOCTPAHCTBA MMEH MJIM HET — 3aBHCUT OT TOTO, Kak OIpelesieH
vector<T>::iterator B gaHHOU BEPCHH peau3aliy CTaHnapTHoi Oubmuorekn. OMHAKO ecu
MOUCK JocTuraer N, To 37ech oH HaxoauT N: :operator+. HakoHel, B 3aBUCHMOCTH OT MCIOJIb-
3YEMBIX THITOB, KOMITHIATOP MOYKET IPOCTO TOCYMTATh, 9TO Uit Vector<T>: :iterator onepa-
Top N: :operator+ uMeer Jiydiee COOTBETCTBUE, YeM oneparop std: :operator+ us peanusa-
MU CTaHAApTHOU OMOIMoTeKH (KOTOPBIN U HOoJDKeH ObLT OBITH BBI3BaH). (OnuH U3 crmoco0oB n3be-
KaTh TaKOW HENMPHUSATHOCTH B peaM3allud CTAHAAPTHOW OMONMOTEKM — HE HCIMOJIb30BAaTh KOJ
v.begin()+n takuM 06pa3oM, UTO OH BHOCHT HEMPETHAMEPEHHYIO TOUKY HACTPOUKH: JIHOO HAMIO0
W3MEHUTD KO TaK, 4ToOBI TUIl V. begin () Hukakum o6pasoM He 3aBHCE OT Iapamerpa madiioHa,
00 BBI30B Operator+ cieayer nepenucarh ¢ ykazaHHeM TOJIHOTO KBATH(DUIIHPOBAHHOTO UMEHHU.
CwMm. pexomeHaanmio 65.)

KopoTko roBopsi, Bpsi T BaM yIacTCsl BBIIBUTH HCTHHHYIO TIPUYHHY BEIBOAUMOTO COOOIIEHNsT 00
omOke. Ecnu BaM, KOHEYHO, TOBE3ET M BbI MOJIYYHTE 3TO COOOIICHHE 00 OIMOKe, TaK Kak B Cllydac
HEeBEe3eHUs] BBIOpaHHBINA ormeparop N::operator+ okaxercs, K HECYACTBIO, BIIOJHE TOAXOISIIIM
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C TOYKH 3pEHUsI KOMITUIISTOPA, U IPOrpaMMa CKOMITHIIMPYETCS YCIEIIHO, HO BOT PE3yJbTaThl e pado-
ThI MOT'YT OKa3aThCsl COBEPILIEHHO HEO)KUIAaHHBIMH. . .

Bbl ymaere, 4To BaM HE MPUXOJUIIOCH C 3TUM CTalikuBaThbesi? [lonpoOyliTe BCIOMHUTD, OBIBAJIO
JIM TaKOoe B Balllell IIpaKTHKe, YTO Balll KOJ, HallpUMep, C UCIIOJIb30BaHUEM CTaHIApTHOW Oubnmore-
KM TIPUBOJIUIT K YIMBUTEIILHBIM M HEMIOHATHBIM OIIMOKaM KOMIWIAMHU? A TIOCJIE TOrO KaK BbI CJIET-
Ka MEHSUIM Balll KOJ|, TOPOM MPOCTO MEHsAS MeCTaMH OTJIeNIbHBIE KYCKH KOJa, BCE BIPYI HAUMHAJIO
paboTaTh M y Bac OCTaBaJOCh TOJBKO HEOOJBIIOE HEJOYMEHHE MO IMOBOAY INIYIOro KOMIMJIATOPA,
KOTOPBIi1 3armyTaics B Tpex cTpokax? [IpakTudecku Bce Mbl ITONaAaIy B OJOOHbBIE CUTYaLlUH, KOTIa
INPUYMHONH HENPUATHOCTEH CTaHOBMJIACH paccMaTpuBaeMas Ipobiema, T.e. korza ADL naxomun
MMEHa 13 HENOJIXOJAIIEro MPOCTPAHCTBA UMEH IIPOCTO MOTOMY, YTO THUIBI U3 3THUX NPOCTPAHCTB
MMEH UCIIOJIb30BAIMCh TOOIU30CTH IPYT OT JIpyTa.

Ora npobieMa BO3HUKAET HE TOJIBKO IPU MCIOJIB30BAHUH CTaHAAPTHOM Oubmmorexu. B C++ ¢ Helt
MOYKHO CTOJIKHYTBCS (M 3TO 4acTO MPOUCXOJUT HA MPAKTHKE) IIPHU UCIOIb30BaHUU THIIOB, ONPEAEICH-
HBIX B TeX K€ MPOCTPAHCTBAX UMEH, YTO U (QYHKUUH (B 0COOCHHOCTH MIA0IOHBI (PYHKIUIA WK Orepa-
TOPBI), HE CBS3aHHbIE C TaHHBIMU TUnaMu. [locTapaiitecs He MOMagaTHCS B ATY JIOBYILKY.

OCHOBHOIi BBIBOJ — BaM He HaJl0 3HaTh Bce 3TH TOHKocTH. IIpocreiimmii myTh u3bexarp 3Toi
Kareropuu npobieM — 3To BooOIIe u3deraTh pa3MeIieHusi CBOOOHBIX (PYHKUNH, HE SBISIOUIMXCS
9acThlo MHTepdelica ThIa X, B TOM e IPOCTPAHCTBE UMEH, TAe HaxoauTcs X, U B 0COOCHHOCTH HH-
KOTJ]a He TIOMeaTh M1a0JIoOHbl QYHKIUI WK ONIEPaTOPOB B TO XK€ MPOCTPAHCTBO UMEH, YTO H IOJIb-
30BaTeIbCKUN THII.

IIpumeyanue. [a, crangaptHas O6ubmnoreka C++ IOMEIIAeT aJrOpUTMBbI U ApYyrHe IIaOIOHBI
GbyHKUMiA, Takux Kak COpY wiu distance, B TO e MPOCTPAHCTBO UMEH, YTO U MHOYKECTBO THUIIOB,
TaKMX Kak pair wiu vector. Bce oHM HAXOAATCA B OAHOM IPOCTPAHCTBE UMEH. DTO HEYAaYHOE
peleHre, KOTOpoe BBI3BIBAET OMNMCAHHBIE BECbMa TOHKHE M TPYAHO JIOKAIM3yeMbIE IMPOOIEMBI.
K cuactsio, Teneps y Hac GoJIbIle OMBITA U MBI 3HAEM, KakK ciefyeT noctynatb. He aemaiite Tak, Kak
CeJaHo B CTaHAAPTHOW OubimoTexe.

“O00poTHas CTOPOHA” ATOTO BOMPOCA PACCMATPUBACTCS B peKOMEHAAUH 57.

Ccbinkn
[Stroustrup00] §10.3.2, §11.2.4 » [Sutter00] §34 ¢ [Sutter02] §39-40
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59. He ucnonb3yiite Using Ang NnpoCTPaHCTB
MMEH B 3aroJIoBOYHbIX paitnax unm nepepa,
avpekTuBon #include

Pesiome

JlupekTrBa USiNg [Uisl IPOCTPAHCTB MMEH CO3/IaHa JUTsl BaIlero yao0CTBa, a He IS TOJIOBHOM
6o apyrux. Hukorga He WMCmosib3yiite OObsBICHUS WM JTUPEKTHBBI USTNQg mepea AUPEeKTUBOIM
#include.

BeIBOA: HE HMCMONB3YiTE TMPEKTHBBEI US1Ng VIS IPOCTPAHCTB MMEH WM USTNg-00bABICHHS
B 3aroJIOBOYHBIX (aitnax. Bmecto aToro monHocteio kKBanmuduuupyiite Bce nmeHa. (Bropoe npasu-
JIO CJIEYEeT U3 MEPBOT0, OCKOJIBbKY 3aroJI0BOYHbIC (aiiibl HE MOTYT 3HATh, KAKUE JAPYTUe AUPEKTHU-
BbI #include MOryT MOABUTHLCS B TEKCTE TIOCTIE HUX.)

O6cyxaeHue

Bkpatiie: BbI MOXETe M JIOJDKHBI CBOOOJHO M 0€3 OrpaHMYeHUH HCIOJIb30BaTh OOBIBICHHS
W IMPEKTUBBI USTNg B cBoux (aiiirax peammsarmu nocie qupekrus #include. Hecmorps Ha mo-
BTOPAIOLIUECA 3a4BJICHUA UX IIPOTHBHUKOB, O6'l>$[BJ'[CHI/IH 1 IUPCKTUBBI US'i ng HE SBJISIOTCA 3JIOM H
HE MPOTHBOPEYAT LIENU MPOCTpaHCTB UMeH. OHU MPOCTO JIENAl0T MPOCTPAHCTBA UMEH Ooiiee ya00-
HBIMH B HCIIOJIb30BAHUHU.

IIpocTpaHcTBa MMEH MPEACTABISIOT MOIIHOE CPEACTBO MUl YCTpPaHEHHS HEOIHO3HAYHOCTH
nMeH. B 6OJ'IbI_HI/IHCTBC CJIy4acB pas3jIMIHBbIC MTPOrpaMMHUCThI BLI6I/IpalOT pa3iniHbIC UMEHA IJIs CBO-
UX THIOB ¥ (QYHKIHMI, HO B TOM PEIKOM ciydae, KOr[ja OHM BBIOpAJH OJMHAKOBBIE MMEHA, H OHU
JIOJDKHBI BMECTE HCIIOJIB30BATHCSI B HEKOTOPOM KOJIE, MPOCTPAHCTBA MMEH IO3BOJISIOT H30€XKaTh
KOJUTM3HHA. JIJIsl 3TOr0 JI0CTaTOYHO, YTOOBI BBI3BIBAIOIINIA KO/ SIBHO KBaTH()UIUPOBAT UMs, YKa3aB,
UMsI U3 KaKOr0 MMEHHO IMPOCTPAHCTBA JIOJDKHO HCIOJB30BaThCs B TOM WM MHOM ciydae. OqHaKo
B TIOJIABIISIONIEM OOJIBIIMHCTBE CITy4aeB HUKAKOW HEOTHO3HAYHOCTH MMeH He Habmomaercs. Ilo-
9TOMY BIIOJIHE MOXXHO HMCIIOJI30BaTh JUPECKTHUBLI U OGLHBHCHI/ISI US-i ng, KOTOPBIC CYHIECTBCHHO 06-
JIETYAIOT UCIIOJIb30BaHIE IPOCTPAHCTB UMEH, CHIKAsl KOJMIECTBO BBOJAMMOTO KoJa (IPOrpaMMUCTY
NPH KCMOJIB30BAHNH AUPEKTUB U OOBABICHHUI USTNG He TpeOyeTcst BCAKHMI pa3 SBHOE yOMHHAHHE
TOT0, K KAKOMY ITPOCTPAaHCTBY HMEH MPUHAIJICKHUT TO WM HHOE UMS). B peqKux cirydasx KOJUTU3HH
WUMEH MPEKTHBBI U OOBSBJICHUS USTNG HE NPENATCTBYIOT YKA3aHUIO IMOJHOCTBIO KBATH(HUIUPO-
BaHHBIX UMEH JIJIsl Pa3pelIeHus peabHO BOSHUKILIECH HEOJHO3HAYHOCTH.

OpHaKO AUPEKTUBBI U OOBSBICHUS using MpeHa3HA4YEHbI TOJILKO JJIS BAIllEro yI00CTBA U BbI
HE JI0JDKHBI MCIIOJIb30BaTh UX TaK, YTOOBI OHM BIVSUIM Ha KakoH-TO Apyroil koxa. B gacTHOCTH, MX
HeNb3sl yIoTpeOsATh Te MOoMaao, Ie 33 HUMU MOXKET CIeI0BaTh elle KaKoi-TO CTOPOHHHH KOI.
B 4acTHOCTH, UX HE CIIe/IyeT UCIIONIb30BaTh B 3arojOBOYHBIX (haiax (KOTOpbIe IpeTHa3HAUSHBI IS
BKJIFOUCHHUS B HEOIPAaHUYCHHOC KOJIMYCCTBO (baﬁHOB pceanmn3aliui — Bbl HE JOJDKHBI BHOCUTH ITyTa-
HHILy B 3HaYCHHE KOJa B 3TUX (paiiiax) wiu repen aupektuBoii #include (tem cambiM BBI 110 CyTH
BHOCHUTE UX B TEKCT 3THUX 3arOJIOBOYHBIX (aidjIoB).

BOJIBIIMHCTBO IPOrpaMMICTOB HHTYHTHBHO IIOHUMAIOT, [TOYEMY IUPEKTHBa US1Ng (Hampumep,
using namespace A;) BbI3bIBAET 3arps3HEHME B Cllyyae BO3NECHCTBHMA Ha KOI, CJAEAYIOIIMA 32
Hell U He OCBEJIOMJICHHBIH O HAIMYUH TON JUPEKTHBBI: MOCKOJIBKY 9Ta TUPEKTUBA ITOJTHOCTHIO M-
MOPTUPYET OAHO IIPOCTPAHCTBO MMEH B APYroe, BKIIOYas JaKe T€ MMEHA, KOTOPLIE 10 CHX IIOp HE
OBUTH BUJIHBI, IOHSTHO, YTO 9TO MOXET JIETKO U3MEHHUTH CMBICIT CIICAYIONIETO 3a TUPEKTUBOM KOJa.
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Ho BOT onHa pacmpocTpaHeHHas OmMOKa: MHOTHE CYMTAIOT, YTO HMCIOJIb30BaHHE OOBSIBICHHS
using Ha ypoBHE IIPOCTPAHCTBA MMEH (Hanpumep, Using N::Widget ;) Bnomue 6e3omacuo. On-
HaKo 9TO He Tak. Takue OOBSBICHUS, KAK MUHUMYM, OIACHBI, IIPUYEM 00JIee TOHKAM M XHTPBIM
croco6oM. PaccMOTpUM Clie iy FOIUiA KOJI:

// oparmeHT 1

namespace A
int f(double);

// ®parmeHT 2

namespace B
using A::f;
void gQ;

// ®parmeHT 3
namespace A
int f(int);

// oparmeHT 4
void B::gQ)
f(1); // Kakas neperpy3ka byaeT Bbi3BaHa?

31ech OMacHOCTh 3aKJIFOYaeTCsi B TOM, Y4TO OOBABICHHE US1Ng HMCIOB3YeT TEKYLIUH CITUCOK
nmen T B pocTpaHcTBe MMEH A B TOT MOMEHT, KOTJIa 9TO 0OBsIBIeHHEe BeTpedaercs. TakuM oOpa-
30M, Kakas MMEHHO Ieperpyska OyleT BUAMMAa B MPOCTPAHCTBE MMEH B, 3aBHCHT OT TOTO, IIE
HMMEHHO HAXOIUTCS MMPUBEICHHBIN KO ()pArMEHTOB M B KAKOM MOPSIAKE OH CKOMOMHHUPOBaH. (31eCh
JIOJDKEH Pa3faThCsl NpeAyNnpekAatoluii peB Ballell BHyTpeHHEN CHpeHbl — “3aBUCHUMOCTH OT IIO-
psiaka ectb 370!”) Bropas neperpyska, f(int), B Gombmieii crenenu cootBeTcTByeT BhI3oBY (1),
Ho F(int) Gyaer HeBuanMa 171s B : : g, eciiv ee OOBABICHUE OKAXKETCA MOCIie 00bBIEHHS USTNg.

PaccmoTpuM 1Ba 9acTHBIX cirydast. ITycts pparMenTs 1, 2 U 3 HaXOmATCA B TPEX PasIUUHbIX 3a-
rosoBouHbIx Qaiinax s1.h, s2.h u s3.h, a dparment 4 — B daiine peanuszaunu S4.cpp, KoTo-
PBIif BKIIFOYAET YKa3aHHbBIE 3arojoBouHbe (aiiapl. Torma ceMaHTHKa B: @ g 3aBUCHT OT MOpPSAIKA, B
KOTOPOM 3arojioBoyYHbIe (haifiibl BKIoYeHsl B S4 . Cpp! B wacTHOCTH:

o ecmu s3.huner nepen s2.h, o B: :g Gyner Bo3eiBarh A 1 F(int);

e wuHaue ecir S1.h uger mepex s2.h, to B: : g 6yzner BebiBaTh A : f(double);

e wyHaue B: : g He OyIeT KOMIMIAPOBATHCSA BOBCE.

B onucaHHOlM CUTyaluy UMEETCS OJMH BIIOJIHE ONPEEICHHBINH MOPSI0K, IPU KOTOPOM BCE pa-
0O0TaeT TaK, KaK JOJDKHO.

JlaBaiiTe Tenepb pacCMOTPUM CHUTYallMIO, Koraa ¢parMenTs! 1, 2, 3 u 4 HaxoAATCs B YEThIPEX
Pas3IMYHBIX 3arooBouHbIX (aitmax sl.h, s2.h, s3.h u s4.h. Temeps Bce CTaHOBHUTCS CYIIECT-
BEHHO Xy)KE€: CEMaHTHKA B: :(Q 3aBUCHUT OT MOPSAKA BKJIKOYEHUS 3arojJI0OBOYHBIX (PAiJIOB HE TOJBKO
BS4.h, Ho u B m00ON Kom, KOTOpBIM BKIouaer S4.h! B wactHocTH, ¢aiin peanm3anuu
client_code.Cpp MOXKET NBITATLCS BKIKOYHTH 3aroI0BOYHBIE (ailibl B JIOOOM HOPSIKE:

o ecmu s3.hwuner nepen s2.h, o B: :g 6Gyner Bo3eiBarh A : F(int);

e wuHaue ecir S1.h uger mepex s2.h, to B: : g 6yzner BebiBaTh A : f(double);

e unaue B: :g He OyJeT KOMIIMIMPOBATHC BOBCE.

Curyanus craja XyKe IOTOMY, 4TO [Ba (aiijia peanusalud MOTYT BKJIKOUYATh 3ar0jOBOYHbIE

Gaiinel 6 pasnom nopsoxe. Uto mpousoiiner, ecm c1ient_code_1. cpp sxmoyaer s1.h, s2.h
u s4.h B ykazanaom nopsiake, a C1ient_code_2.Cpp BKIOYaET B COOTBETCTBYIOIIEM TTOPSIKE
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s3.h,s2.hus4.h? Torna B: : g HapymaeT npaBmio oAaHoro omnpenesenus (one definition rule —
ODR), mOCKOIIBKY HMEIOTCS IB€ HECOTJIACYIOMINECS HECOBMECTHMEIEC PEaTH3aIiH, KOTOPHIE HE MO-
ryT ObITh BEPHBIMH OJHOBPEMEHHO: OfIHA M3 HMX mbITaeTcsi BoizBaTh A::f(int), a Bropas —
A::f(double).

[ToTOMY HHKOTIA HE WCIOJB3YHTE AUPEKTUBBI M OOBSIBICHHSA USTNg IS MPOCTPAHCTB MMEH
B 3aroJI0BOYHBIX (aiinax nubo nepen aupexrusoil #include B daiine peanmsanuu. B cnydae Ha-
PYILIEHUS 3TOTO MPaBUIIA BbI HECETE€ OTBETCTBEHHOCTh 33 BO3MOYKHOE M3MEHEHHE CMBICHA CIIEIYI0-
Iero 3a Using Koja, HampuMep, BCIEACTBUE 3arpsA3HEHHs] POCTPAHCTBA WMEH WIIM HEIOJHOTO
CIHCKAa UMIOPTHPYeMbIX uMeH. (O0parnTe BHUMaHWe HAa “IUPEKTUBBI U OOBSABICHUS USTNg 015
npocmpancme umer”. YKa3aHHOE TIPABIIIO HEIPUMEHNMO NPH OIMCAHHUH YIIeHa Kilacca ¢ ITOMOIIBIO
00bsABIEHNS UST NG U1 BHECEHHMS, TIPH HEOOXOJMMOCTH, MMEH U3 6a30BOro Kiacca.)

Bo Bcex 3aromoBouHBIX (aitnax, kak W B (hailmax peanusanuu 0 MOCIEAHEH IUPEKTHBBI
#include, Bcerma ucnons3yiiTe ABHBIC MOJHOCTHIO KBAIM(QUIMPOBaHHbIE UMEHA. B (aiinax pea-
JIM3aLMH MOcie BeexX aupekTuB #include Bbl MoXkeTe U JAOKHBI CBOOOAHO HCIONB30BATh JUPEK-
THBBI U O0BSIBIICHHS US1Ng. DTO BEPHBIN CIOCOG COYETaHHs KPATKOCTH KOZIAa ¢ MOYJIBHOCTBIO.

NckniodeHund

[lepenecenue Gospuioro npoekra co crapoir 10-ANSI/ISO peanuzauuu crangapTHoi OubiHO-
TeKH (BCe UMEHa KOTOPOH HaXOIATCs B INI00AIbHOM INPOCTPAHCTBE UMEH) K MCIIOJIB30BAHUIO HOBOH
(e MpaKkTHYeCKH BCE MMEHA HAaXOISATCsl B MPOCTPAHCTBE MMeH Std) MOXeT 3aCTaBUTh Bac akky-
PaTHO Pa3MEeCTHTh AUPEKTUBY US1Ng B 3aroioBoyHoM ¢aiiie. IToT crocob omucad B [Sutter02].

Ccbinkn
[Stroustrup00] §9.2.1 « [Sutter02] §39-40
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60. N306eraiiTe BbiaeNIeHUa U 0OCBOOOXAEHUS
namMs«aTu B pa3HbIX MOAYNAX

Pesiome

30J10TO€ TPABMUIIO MPOrpaMMUCTa — TOJIOKH, TJe B3s1. BrlgeneHue nmaMsatu B OJTHOM MOIYIIE,
a 0cBOOOY/IEHHE B JPYroM JIeNIaeT MporpaMMy OoJiee XpyIKoi, co3/aBas TOHKYIO JAJIbHIOK 3aBU-
CHUMOCTb MEKAY dTUMH MOIYJIsIMH. Takue MOJYJIM JOJDKHBI ObITh KOMIIMJIMPYEMbI OJTHOM U TOi ke
Bepcreil KOMIUIIATOPA ¢ OMHUMH M TeMH ke (iaraMu (B 4aCTHOCTH, OTJIaZOYHbIE BEPCUU U BEPCUH
NDEBUG) M ¢ OJHOH M TOW e peaju3aluell CTaHIapTHOH OMOJIMOTEKH; KpOME TOro, C MpaKThu4e-
CKOM TOYKHM 3pEHHUs Jyullle, YTOObI MOAY/Ib, BBLACISIONINNA MaMsATh, OCTABAJICS 3arpyXeH MU ee OcC-
BOOOXKICHUH.

O6cyxneHune

Pazpaborunku GMOIMOTEK XOTAT YIy4YIIUTh MX KauyecTBO, U, KaK NPSMOE CIIEACTBUE, BHYTPEH-
HHE CTPYKTYPH! JaHHBIX U QJITOPUTMBI, UCIIOIb3yeMble CTAaHAAPTHBIMH PACIIPEACTUTENIMH aMsITH,
MOTYT CYLIECTBEHHO pa3IN4aThCs B pa3HbIX Bepcusix. bojee Toro, K 3HaYNTEIbHBIM U3MEHEHUSAM BO
BHYTpeHHeH paloTe pacmpenenureneld maMsaTu MOTYT NPUBOAUTH AaXKe Pa3IUYHbIE ONIMN KOMIIH-
JsTOpa (HanpuMep, BKIIFOYEHUE WK OTKIFOUEHHE OTJIQJI0UHBIX BO3ZMOXKHOCTEH ).

CrnieroBaTensHO, 0 GPYHKIMH 0CBOOOXKICHHS MaMsTH (T.e. omeparope : :operator delete wm
¢bynkmun std: : free) npu nepecedeHru rpaHUIl MOTYJICH IPAKTHUYECKH HENB3sI CTPOUTH KaKKe-InOo
MPENOJIOKEHHS, B OCOOCHHOCTH IPH IIEPECEUSHUHN TPaHULl MOIYJIEH, IPH KOTOPOM BbI HE MOXKETE ra-
PaHTHPOBATH, YTO OHU OYyIyT CKOMITMJIMPOBAHBI OJJHUM U TEM kK€ KOMIMUIATOpoM C++ C OJHUMH U Te-
MH ke onusiMu. KoHedHo, 4acTo 9TH MOy M HaXOAATCS B OMHOM M TOM ke (haiine MmpoeKTa U KOMITH-
JIMPYIOTCS C OHAMH M TEMH K€ OIIUAMH, HO KOM(OPT 4acTo MpUBOIHT K 3a0BIBUMBOCTH. B 0cobeH-
HOCTH BBICOKA LIeHa TaKoH 3a0bIBYMBOCTH HPH MEpeXoie K JUHAMUYECKHU CBSI3bIBAEMBIM OHONHOTEKaM,
pacnpeneneHry OOJBIIOT0 MPOEKTa MEXTy HECKOJIBKHMMH IPYIIaMy WK TP 3aMeHe MOJyJel “‘Ha Xo-
Iy” — B 9TOM CJIy4ae Bbl JOJDKHBI YASIUTh MaKCUMYM BHUMAaHHS TOMY, YTOOBI BBLIEIEHHE U OCBOOO-
JKJICHUE TIAMATH BBINOJHAIOCH B IIPEJiesiax 0JTHOTO MOJIYJIS N TTOJICUCTEMBI.

XopoUuM MeToZIoM 00ecIeueH s OCBOOOKICHHS TaMSTH COOTBETCTBYIOIIEH (yHKIHel! sBseTcs
ucrons3oBanre shared_ptr (cm. [C++TR104]). Maremnekryansueiii ykasatens shared_ptr co
CUETYMKOM CCBIJIOK MOXKET 3aXBaTUThb CBOM ‘“‘yjanurens’ B IpoLEcce KOHCTPYHMPOBAHUS.
“Ynanmutens” — 3T0 (YHKIMOHAIBHBIM OOBEKT (MM OOBIYHBIA yKa3aTenb Ha (DyHKIMIO), KOTOPBIH
BBIIIOJHAET OCBOOOXKIEHNE MaMsiATH. [10CKOIbKY YIOMSHYTBIN (PyHKIMOHAIBHBIM OOBEKT, MM yKa3a-
Telb Ha (YHKIHMIO, SBJISICTCS YacThiO cocTostHus oObekta shared_ptr, momyns, BeIIEnUBIIMI Ta-
MSATh OOBEKTY, MOXKET OZHOBPEMEHHO ONPENETUTh (QYHKIMIO OCBOOOXKICHUS MaMSTH, U 3Ta (QYHKIMSA
OyZeT KOppEeKTHO BbI3BaHa, JJaXKe €CIIM TOYKAa OCBOOOKAEHHS HAXOIWUTCA TJIE-TO B JPYrOM MOJYJe —
BEPOSITHO, OTHOCHUTENHHO HEOOJBIION LEHOH (KOPPEKTHOCTh BaXKHEE LICHBI; CM. TaKKe PEKOMEHIa-
un 5, 6 u 8). KoHeuHo, MCXOAHBIA MOAYIH IIPH 3TOM JOJDKEH OCTaBaThHCS 3arpy KEHHBIM.

Ccblkun
[C++TRI104]
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61. He onpepensaiite B 3aronoso4yHom daine
00beKTbl CO CBA3bIBaAaHUEM

Pesiome

OOBEKTHI CO CBS3BIBAHUEM, BKJIFOUAs IMEpPEMEHHbIC WM (YHKIMH YPOBHS MPOCTPAHCTBA MMEH,
001a1ar0T BBIIEJICHHO U HUX namsThio. OnpeeneHie Takux 0ObeKTOB B 3arojoBOYHBIX (aiinax
MPHUBOJUT JINOO K OIIMOKaM BpeMeHH KOMIIOHOBKH, JIM0O K Oecrosne3HoMy pacxoay namsrtu. [Tome-
niaiite Bce 00BEKTHI CO CBA3bIBAaHHEM B (DailIbl pean3alyy.

O6cyxaeHue

Korma Mbl HaurHaeM UCIOIb30BaTh C++, TO BCE TOCTATOYHO OBICTPO YSCHSEM, YTO 3ar0j0BOY-
HEII (haiin HamooOne

// N3beranTe onpeaeneHns ob6bLEKTOB C BHEWHUM

// CBA3bIBAHMEM B 3aro/I0BOYHOM (haine

int fudgeFactor

string hello(" He'I'Io world!™);
void foo() { /* . */ }

OyIy4r BKJIFOYEH OOJIbIIE YeM B OIIMH MCXOMHBIN (aii, BeaeT Mpr KOMIWIIIIA K OIHOKaM TyOIupo-
BaHUsI CHMBOJIOB BO BpeMsl KOMIOHOBKH. [IprunHa mpocTa: Kaxaplii HCXOMHBIN (aill B AHCTBUTENb-
HOCTH OTIpeIENAeT U BhIenseT mpoctpanctso s fudgeFactor, hello u Tena foo, n xoraa npu-
XOJIUT BpeMs COOPKH (KOMIOHOBKH, MJIM CBSI3bIBAHUS), KOMIOHOBIIUK CTAIKABACTCS C HAJIMYUEM He-
CKOJIbKUX OOBEKTOB, KOTOPBIE HOCAT OJJHO U TO )K€ UMl M OOPIOTCSA MEXYy CO00i 3a BUIMMOCTb.
Perienue npo0ieMbl MpocToe — B 3aroJ0BOYHBIN (aiiil Hal0 MOMECTUTh TOJILKO OOBSBICHHSL:
extern int fudgeFactor;
extern string hello;

void foo(); // B cnyuyae obwbsBneHus ¢yHkumm "extern"
// ABnAeTcA HeobsA3aTesibHbIM

PeainbHEIE sk¢ OOBSIBICHUS pacnojiararorcsa B O1HOM (bal‘/'me peain3anuun:

int fudgeFactor
string hello(" He'I'Io world!™);
void foo() { /* .. */ }

He ompenensiite B 3aroloBOYHOM (ailiie U CTaTHYECKHE OOBEKTHI YPOBHS MPOCTPAHCTBA UMEH,
Hampumep:

// W3berante onpeaeneHns 0b6bEKTOB CO CTATUYECKUM

// CBA3bIBAHWEM B 3aro/JI0BOYHOM (aiine

static int fudgeFactor;

static stri n% heﬂo("He'I'Io world!");

static void foo() { /* */ }

Takoe HEKOPPEKTHOE HCIOJIB30BaHKE KIIFOYEBOrO cioBa Static Gonee omacHo, 4eM MPOCTOE OIl-
pedeneHue rio0aabHBIX OOBEKTOB B 3aroyioBouHOM (aiine. B ciydae rinoGanbHbIX OOBEKTOB, IO
KpaliHell Mepe, KOMIOHOBIIUK B COCTOSIHUM OOHApyXHUTh Hanuuue 1yosed. Ho cratnueckue nanHbie
" (QyHKIUH MOTYT XyOIHpPOBATHCS HAa 3aKOHHBIX OCHOBAHMUSX, MOCKOJBKY KOMIIMISATOP JeNaeT 3a-
KPBITYIO KOIHIO I KaXKA0TO MCXOMHOTro (aiina. Tak 4To eciu Bbl ONpeNeuTe CTaTUYECKUE JaH-
HBIEe U CTaTHYecKHe (PyHKINHM B 3arooBOYHOM (aiiire 1 BKimtounute ero B 50 ¢aiinos, To Tena QpyHK-
M U TPOCTPAHCTBO JJISl TaHHBIX B BBIXOJHOM HCITONHsIeMOM Qaiine Oymyt myOnuposanbl 50 pa3
(ToIbKO eciu y Bac He OylIeT UCIOJIb30BaH OYEHb UHTEIUIEKTYadbHbIII KOMIIOHOBLIMK, KOTODBIH
CMOJXET pacno3HaTh 50 OAMHAKOBBIX Tel (YHKLUH U HAIMYHE OJAMHAKOBLIX KOHCTAHTHBIX JaHHBIX,
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KOTOpbIE MOXXHO 0€30macHO OOBEAMHUTH). V3NHIIHE TOBOPHUTH, YTO TJ00ANbHBIC AaHHBIE (TaKHe
kak cratnueckne fudgeFactor) Ha camom jene He SIBISIOTCS TIIOOATBHBIMH OOBEKTAMH, IO-
CKOJIbKY KaXKIbI HCXOAHBIH (aiiia paboTaeT co cBOEH Konuel Takux AaHHBIX, HE3aBUCUMOM OT BCEX
OCTaJIbHBIX KO B TIPOTpaMMe.

He npitaiitech 000WTH 3Ty CHUTYal[HIO TPU MMOMOIIU UCIIOJIb30BaHUsl O€3bIMSHHBIX MPOCTPAHCTB
HMMEH B 3aroJIOBOYHBIX (Daiiyiax, MOCKOJIbKY pe3yIbTaT OyAeT HUIyTh HE JTydlie:

// B 3arosioBOYHOM (ansie 3TO NPUBOAUT K TOMY Xe

// 30bhekTy, 4YTO M ucCnonb3oBaHue static

namespace

int fudgeFactor;

str‘in% helTo("Hello, world!");
void foo() { /* ... */ }

NcknioveHund
B 3aroJIOBOYHBIX (bafmax MOFyT HaXOOUTHCA CJ'IEI[yIOHH/Ie 06L6KTLI C BHCIIIHUM CBA3BIBAHUCM.

e Bcmpausaemvie ynxkyuu. OHE UMEIOT BHEIHEE CBS3bIBAaHME, HO KOMIIOHOBIIWK TapaHTH-
POBaHHO He OTBepraeT MHOTOKPATHBIC KOIHH. Bo BceM ocTaabHOM OHHM BEAyT ceOs Tak ke,
Kak U oObIuHBIE (YHKIMU. B 4acTHOCTH, ajpec BcTpauBaeMOW (QYHKIMU IapaHTHPOBAHHO
OyIeT eIMHCTBEHHEIM B TIPEeNiax IPOrpaMMBI.

o [llabronvl ¢hynryuii. AHaTOTIYHO BCTPAaHBaeMbIM (YHKIHSM, HHCTAaHIMPOBAHUS BEOyT ceOst
TaKk e, Kak W OObIYHbIC (YHKIMH, C TEM OTIMYHEM, YTO HMX JyOJUKAThl MPHEMIIEMBI
(v moyxHBI OBITH UAEHTHYHBI). CaMo co0o0i pazymeercsi, XOpOLINA KOMIMISATOP YCTPaHUT
U3JIUIIHUE KOTIHH.

o Cmamuueckue Oanuble-uieHvl ulabionos kiaccos. OHU MOTYT OKa3aTbCsA 0COOEHHO CITOK-
HBIMU JI1 KOMIIOHOBIIWKA, HO 3TO Y>K€ HC Ballla Hp06neMa — BBI IPOCTO ONPEACIIICTE UX
B CBOEM 3arojiOBO4YHOM q)aﬁne U MpeaoCTaBIACTE CHACJIaTh BCC OCTAJIbHOC KOMITUJIATOPY
1 KOMIIOHOBIIUKY.

Kpome Toro, MeToarka MHHLIMAIN3ALUK TJI00ABHBIX JaHHbIX, U3BecTHas Kak “‘Cuerunku LIBap-
na” (“Schwarz counters”), IpeaNUCHIBACT UCIIOJIB30BAHKE B 3ar0JIOBOYHOM (haiiyie cTaTHYecKHx aH-
HBIX (WK Oe3bIMSIHHBIX pocTpaHcTB uMeH). xeppu IlIBapn (Jerry Schwarz) ncrions3oBai 3Ty MeTo-
IMKY JUIA MHHUIMATM3AAM CTaHIapTHRIX MOTOKOB BBOIA-BbIBOJAa Cin, cout, cerr u clog, uro
U CIIeNIaJio €€ JOCTaTOYHO MOMYJISIPHOM.

Ccbinkmn
[Dewhurst03] §55 « [Ellis90] §3.3 * [Stroustrup00] §9.2, §9.4.1
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62. He no3BonganTe NCKJIIOYEHUAM NepeceKkaTtb
rpaHuubl Moaynen

Pesiome

He Opocaiite kaMHH B COCEACKHH Oropoj] — MOCKOJIBKY HET IOBCEMECTHO PACIPOCTPAHEHHOTO
6uHAapHOro cTaHxapTa A 06paboTku uckiaoueHuil C++, He IO3BOJIANTE UCKIIOUEHHUAM I1€PECEKaTh
PacpoCTPaAHATHCA MEXAY ABYMS 4aCTAMU KOJa, €CJIM TOJIBKO Bbl HC B COCTOSIHUU KOHTPOJIMPOBATh,
KaKUM KOMITIJIATOPOM ¥ ¢ KaKUMH OIIUSIMH CKOMITIIIIPOBAHBI 00€ 3TH YacTH Koja. B mporuBHOM
ClTydae MOXKET OKa3aThCs, YTO MOAYIHU HE MOJJIEPKUBAIOT COBMECTHUMBIE PeaM3allii PacipocTpa-
HEHUs UCKIIoueHU. OOGBIYHO 3TO IPABUIIO CBOAUTCA K CIACAYIOLIEMY: HE NO3BOJLIITE UCKIIOUEHUAM
nepecekaTh IPaHHIBI MOy JIei/oIcHCTeM.

O6cyxneHune

Cranpapt C++ He ompenenser crocod peannsaliy paclpoCTPaHEHNs UCKIIOYEHUH, 1 HE UMe-
eTcs HUKAKOro cTaHaapra ae-(pakTo, MPU3HAHHOrO OOJBIIMHCTBOM CHCTEM. MexaHHMKa pacmpo-
CTpaHEHUS! WCKIIIOYEHUI BapbUpPYyeTCsl HE TOJIBKO B 3aBHCHUMOCTH OT OIEPALIMOHHOH CHUCTEMBI
U KOMIIWIATOPA, HO U B 3aBUCUMOCTH OT ONLMN KOMIIWIALMH, UCIOJB30BAHHBIX JUI KOMIWIALHU
JTAHHOT'O MOJYJIsl JaHHBIM KOMITWJIATOPOM B JJAHHOW orepauuoHHO# cucreme. CieioBaTesibHO, MpHU-
JIOKE€HHE JOJDKHO IPeNOTBpaIliaTh HECOBMECTUMOCTh 0OpaOOTKH MCKIIOUEHHH IyTeM SKpaHUpOBa-
HUSI TPAHHUI] KaXXI0TO U3 CBOMX OCHOBHBIX MOJYJIEH, 01 KOTOPBIMHU MOJPa3yMEBAIOTCA YacTH NpH-
JIOKEHMS, VIS KOTOPBIX Pa3pabOTUMK MOXKET FapaHTUPOBATh, YTO IS UX KOMIIHJISILIUM HUCIIOIb30BaH
OJIMH U TOT K€ KOMIMJISTOP U OJHU U T€ K€ OMIUU KOMIMISAIHH.

Kak MuHHMYM, Ballle MPUJIOKEHHE A0DKHO obecredynTs Hanuyuue 3artymek catch(. . .) B me-
PEUYMCIICHHBIX HU)KE MECTaxX, OOJIBIIMHCTBO U3 KOTOPBIX HEMOCPEACTBEHHO CBA3AaHBI C MOYJISIMH.

e Bokpye main. llepexBaTbiBaiiTe W 3aliCHIBaliTe BCE HUCKIIOYEHHMs, KOTOpble HHAYE OKa3a-
JIMCh Obl HENEPEXBAUEHHBIMU M KOTOPbIE IPUBOAAT K HEMEJICHHOMY 3aBEpIICHUI0 pabOThI
Ballleil IPOrpamMMsl.

e Bokpye yHKyuli 06pamno2o 8b1306a U3 K0OOd, KOMOPbLL HAXOOUMCS 6He 8aule20 KOHMPOJ.
OrnepannoHHbIE CUCTEMBI ¥ OMOJIMOTEKH YacTO UCHOIB3YIOT CXeMY, IIPU KOTOPOW BHI Iepe-
JlaeTe yKaszarenb Ha (YHKIHIO, KoTopas OyZleT BbI3BaHa MO3Xke (Hampumep, MpH HEKOTOPOM
ACHMHXPOHHOM c00bITHH). He T03BOJIAHTE MCKIFOUECHHUSM PaCcIIPOCTPAHUTRCS 3a MPE/IeIIbl Ba-
meld GyHKIMH 0OpaTHOro BBI30BA, MOCKOJBKY BIOJHE BO3MOXKHO, YTO KOJ, BBI3BIBAIOIIMN
BaIry (yHKIHIO, UCIIOJB3YeT WHONW MEXaHWU3M 00pabOTKH UCKIoUeHuit. KcTatu ropops, oH
MOJKET B0oOoOI1e ObITh Hancad He Ha C++.

e Bokpye epanuy nomoxa. B KOHEYHOM UTOTe MOTOK BBIIIOJIHEHUS CO3J]ACTCSl BHYTPH OIepa-
IIHOHHOM CUCTEMBI. Y OeanuTeCh, 4To Balla (pyHKIHUS, IPEACTABIISIONIas MOTOK, HE MPEIo/He-
CET ONEepalMOHHON CHCTEME CIOPIIPU3 B BHJIE UCKITFOUCHHS.

e Boxpye epanuy unmepgeiica mMooyns. Bama moiacucreMa MPEAOCTABISET OKPYKAIOIIEMY
MHpPY HEKOTOpPbI OTKpBITBIA HMHTepdeiic. Ecau moacucrema mpencrapiser co0oil OTIeb-
HYIO0 OMONMOTEKY, Jydlie, 4TOObl UCKIIFOYECHHUS OCTaBAJIMCh B €€ IPaHHLIAX, a IS COOOLCHHUS
00 ommbKax UCIONIB30BAIKCH CTapbie 00PbIe KOABI OMIHOOK (CM. PEKOMEHIAIHIO 72).

e Buympu 0ecmpykmopos. J|ecTpyKTOpbl He JOJDKHbI TeHEpUPOBaTh MCKIIOUCHUHN (CM. peKo-
MeHpauuio S51). JlecTpyKTopsl, KOTOpPBIE BBI3BIBAIOT (YHKIIMH, CIIOCOOHBIE TE€HEPHUPOBATH
UCKJIIOYEHUS, TOJDKHBI 3aIIUTUTHCS OT BO3MOXKHOM YTEUKH ATUX UCKITIOUCHHUH.
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Yoenurech, 4TO KaXIblil MOAYJIb COTJIACOBAHHO HCIIOJIBL3YET OAHY U Ty K€ BHYTPCHHIOIO CTpa-
Teruio 00paboTKku OmMOOK (MPEAMOYTUTENEHO — UCKIIoUeHUusT C++; CM. peKoMeHIaIumo 72)
U eIMHYIO CTpaTeruio oOpadoTKu ommOok B uHTepdeiice (Hampumep, Koiasl omubok st APl Ha
s3b1ke C); 00e 3TH cTpaTeruy MoryT ObITh OJMHAKOBBI, HO 0OBIYHO 3TO HE Tak. CTpaTeruu oOpaboT-
KU OLIMOOK MOTYT M3MEHAThCS TOJIBKO HA IpaHunax Moayist. Onpenenure, Kak MPOUCXOIUT CBA3bI-
BaHHE CTpaTEeTHi MEXAy MOIY/SIMH (Hampumep, Kak MPOUCXOomuT B3aumoneicTeue ¢ COM wmim
CORBA, unu uTO Beerja cienyeT nepexBaTbiBaTh HckitoueHus Ha rpanune ¢ API Ha s3pike C).
XopomuM penreHreM OyaeT ONpeneliTh IHEeHTPaIbHble (YHKIMH, KOTOPbIe BBIIOIHSIIOT Mpeodpa-
30BaHUs MEXIY HUCKIIOYEHUSMH U KOJaMU OLIMOOK, BO3BPAIaeMbIX IMoacucTeMol. Tak Bbl cMOXe-
T€ JIETKO TPAHCIMPOBATH BXOJIIIE OIIMOKH OT APYTHX MOIYJIEH B HCHONb3yeMble BHYTPEHHHE UC-
KJIFOUEHHS ¥ TEM CaMbIM YIPOCTUTh UHTETPALILIO.

Hcnonb30BaHue ABYX CTpAaTerdid BMECTO OJHOHM BBHITISITUT W30BITOYHBIM, U BB MOXKETE MOA-
JIaThCst coOMa3Hy OTKa3aThCsl OT UCKIIIOUEHUH M Be3[e HCIONb30BaTh TOJBKO CTapble 0OpBIC KOIbI
omm6ok. Ho He 3a0kiBaiiTe, 4To 00paboTKa HCKIIOYSHUIH HMEET JOCTOMHCTBA IMPOCTOTHI UCIIOIB30-
BaHMS U HAJIE)KHOCTH, ecTecTBeHHA [ C++ M 4TO U30eXkKaTh €¢ B HETPUBUAIBHBIX MIPOrpaMMax Ha
C++ HEBO3MOXHO (TIIPOCTO TOTOMY, YTO CTAHIAPTHBIH S3BIK M OMOJIMOTEKAa TEHEPHPYIOT HCKITIOYe-
HMS), TaK 4TO BaM CJIEAyeT IPEIIouecTh UCIOIb30BaTh UCKIIOUEHUS TaM, I/Ie 3TO TOJILKO BO3MOXK-
HO. JlonoHATENbHY IO HH(POPMALIUIO BBl HaliieTe B peKOMEHanu 72.

HeGonbmoe npenocrepexxenue. HekoTopble ONeparMOHHOM CHCTEMbI HUCHOJB3YIOT MEXaHU3M HC-
KkmoueHnit C++ mpu 00paboTKe HU3KOYPOBHEBBIX CUCTEMHBIX OIIMOOK, KaK, HAPUMeEp, Pa3bIMEHOBaHHE
HylneBoro ykasarens. CrenoBarensHo, HHCTpyKimst catch (. ..) Moxer mepexBaruTh OOINbIIE HCKITIO-
YEHUI, 9eM BBl O)KHIAETe, TaK 4TO Ballla MPOrpaMMa MOXKET OKa3aThCsl B HEONPEICNICHHOH CUTYaIHH IPH
BbINONTHeHNH nepexBata catch(. . .). OOparurech K JOKYMEHTAIHH [0 Balllell CHCTEME U JTHOO MPUTO-
TOBBTECh K 00pabOTKe TaKMX HU3KOYPOBHEBBIX MCKIIOUEHHI HanOojee pasyMHBIM CIIOCOOOM, KOTOPBIH
CMOXETe TIPUIYMaTh, JIMOO HCTIONB3YITEe B Hayalle BAILIero MPHJIOXKEHUS] COOTBETCTBYIOIME CUCTEMHbIE
BBI30BBI [Tl OTKIIFOYCHHSI TAKOTo ToBeeHust. 3ameHa catch (. . .) mocnenoBaTebHOCTBIO IEPEXBATOB
catch(E1&) {/*...*/} catch(E2&) {/*...*/} ... catch(En&){/*...*/} mna Bcex m3BecT-
HBIX THIIOB 0a30BBIX UCKIFOUCHUI E 7 MacIrabupyeMbIM PEIICHHEM HE SIBJISCTCSI, TIOCKOJIBKY BaM IIpH-
JieTcst OOHOBJIATH 3TOT CITHCOK MPHU JOOABICHUH HOBBIX OMOIHOTEK (MCIIONB3YIOIMX COOCTBEHHBIC Hepap-
XUH UCKITIOYEHHI) B Ballle MPHIIOKEHIE.

HUcnonp3osanue catch(...) B Opyrux, He NEPEYHCICHHBIX B JAHHOW PEKOMEHAAIMH MECTax
3a4acTyl0 SIBJSIETCS MPH3HAKOM IUIOXOTO MPOEKTHPOBAHUS, TOCKOJNBKY O3HAYaeT, YTO BBl XOTHTE
MepEeXBaTUTh a0COJIFOTHO BCE MCKIIOYEHHs 0e3 00s3aTeNbHOr0 3HaHUS O TOM, KaK clieayeT odpaba-
THIBaTh KOHKPETHBIE HCKITIOUYEHHs (CM. peKkoMeHaaimio 74). B xoporieii mporpamMMe He Tak MHOTO
MepexBaToB BCEX UCKIIOYEHHIA, 1a M BOOOIIe HHCTPYKIMit try/catch; B uaeane ommbku pacmpo-
CTPAHSIOTCS Yepe3 BeCh MOJYJIb, TPAHCIUPYIOTCS Ha ero rpaHuie (HeM30eKHOe 3710) U 00pabaTsl-
BAIOTCS B CTPATETMUECKU Pa3MEIIEHHBIX MECTaXx.

Ccbinkn
[Stroustrup00] §3.7.2, §14.7 » [Sutter00] §8-17 * [Sutter02] §17-23 » [Sutter0O4] §11-13
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63. Ucnonb3ynTe AOCTAaTOYHO NEPEeHOCUMbIe
TUnbl B UHTEepdencax moaynen

Pesiome

He no3BoJisiiTe TUIIAaM MOSIBIASATHCS BO BHEIIHEM I/IHT@p(bGﬁCC MOAyJid, €CJIN TOJIbKO Bbl HE YBE-
PEHBI B TOM, YTO BCC MOJB30BATECIIN CMOTYT KOPPEKTHO UX IMMOHATH U pa6OTaTI) C HUMMU. I/ICHOJ’IB3yI71—
T€ HAUBBICIIUI YPOBEHb a6CTpaKHI/II/I, KOTOpLIfI B COCTOSIHUU MOHSTH KIIMEHTCKUI KOI.

O6cyxneHune

Uem Gosee MIMPOKO PacHpoCTpaHsAeTCs Balla OMOIMOTEKa, TEM MEHBINE Balll KOHTPOJb HAJ Cpe-
JlaMU TIPOTPaMMHPOBAHHUS, MCIONB3yeMbIMH BAalllMMH KJIMEHTaMH, U T€M MEHbILIE MHOXECTBO TH-
OB, KOTOpbIC Ballla OMOIMOTEKa MOXET HaJEKHO MCIOJIb30BaTh B CBOEM BHEIIHEM HHTepdelice.
BzaumoneiicTBre MeXIy MOIYISIMU BKJIIOUaeT OOMEH OMHAPHBIMHM JaHHBIMHU. YBbI, C++ He ompe-
JiensieT cTaHAapTHBIE OMHApHBIE HHTEP(EHCHl; MUPOKO PACIPOCTPAHEHHBIE OMOIMOTEKH IJIs B3au-
MO/JICHCTBHS CO BHEIIIHMM MHPOM MOTYT MOJNAraThCsl Ha TaKWe BCTPOSHHbIE THIIBI, Kak 1nt u char.
Jlaxke OMH U TOT K€ THI Ha OJHOM U TOM K€ KOMITHJIITOPE MOXKET OKa3aThCs OMHApHO HECOBMEC-
TUMBIM IPH KOMIWJISILUY C PA3HBIMH OIIIMSMH.

OO0BIMHO OO BBI MOJHOCTBIO KOHTPOJIMPYETe KOMITMIISITOP M ONIMK KOMIWBILIMH, UCIIONIb3yeMble
JU1st cCOOPKHU MOJYJIS ¥ €T0 KIIMEHTOB (M TOTZIA BB MOYKETE MCIIOJI30BATh JIFOOOH THIT), JINOO BBl HE HMEeTe
TaKoH BO3MOKHOCTH U JIOJDKHBI UCIIOJIB30BATh TOJBKO THUIIBI, IPEOCTABIIAEMbIE BHIUUCIUTEILHOMN IIat-
¢dopmoii, wm BerpoeHHble THIbl C++ (HO Jake B TOM Cllydae Clie[yeT JOKYMEHTHPOBAaTh pa3mep
Y TIPEZICTABIICHHE TOCIICHIX). B YacTHOCTH, MCTIONB30BaTh B MHTEpdeiice MOMYs TUIBI CTaHIAPTHOW
OuOIMOTEKH MOXKHO TOJIKO B TOM CIydae, €CIM BCE JPyrue MOJIY/HM, UCIHOJB3YIOIIME AaHHBIH, OymyT
KOMITHJIIPOBAThCS B TO YK€ BPEMs M C TEMH e UCXOAHBIMHU (haiiylaMu CTaHIapTHOM OMOIHOTEKH.

TpeOyercst HAWTU ONpPeNIeNCHHBI KOMIPOMHICC MEKAY POOIEMaMU UCTIOIb3YEMbIX TUIIOB, KO-
TOpBIE MOTYT HE OBITh KOPPEKTHO BOCIPHHATHI BCEMH KIMEHTaMHU, U MPOOIeMaMu MCIIOJIb30BAHUS
HM3KOTO YpOBHS aOCTpakuuu. AOCTpakuusl BakHa; €CJIM HEKOTOPBIEe KIMEHTHI MOHUMAIOT TOJIBKO
HHU3KOYPOBHEBBIE THIIBI M BBl OTPAHUUYCHBI B UCIIOIb30BAaHUU STUMH TUIIAMH, TO, BO3MOXKHO, CIE€AyeT
HOAYMaTh O JONOJHUTENBHBIX OINEpalHaX, pabOTaloIMX ¢ BEICOKOYPOBHEBLIMU TUMAaMU. PaccMort-
pum dyHKIMIO SummarizeFile, kotopas momydaer B KadectBe aprymeHrta daiin. Mmeercs tpu
BapuaHTa JeiiCTBUI — TMepeaars ykasartenb char® Ha ctpoky B cruie C ¢ numeneM daiina; mepe-
nath String c umenem daiina u nepeaaTh 0ObeKT 1S tream uim moJp30BaTensekuil oobekT File.
Kaxnplii U3 3TUX BapUaHTOB MIPEJCTABIAET CBOI ypOBEHb KOMIIPOMHUCCA.

e Bapuanm 1. char?* OdeBuaHo, uto Tun char® mocryrnen HanboJee LIUPOKOMY KPYry KIIH-
eHtoB. K coxaineHuto, 3To Takxke HauboJiee HU3KOYPOBHEBBII BAPHAHT; B YaCTHOCTH, OH 00-
nee mpoOyieMaTH4eH (HalpuMep, BbI3bIBAIOIINN U BBI3BIBAEMBII KOJI IOJDKHBI SIBHO PEIIUTD,
KTO MMEHHO BBIACISIET MaMsATh AJsl CTPOKH M KTO ee 0cBOOOXKAaeT), Oojiee MOJBEPIKEH
omubkaM (Hanpumep, (aia MOXKeT He CyIIeCTBOBATh), U MeHee Oe30IaceH (Hampumep, Mo-
KET 0Ka3aThCs MOJBEPIKEH KJIACCUYECKOW aTake, OCHOBAaHHOM Ha MepenojHeHun Oydepa).

® Bapuaum 2. string. Tun string HocTyneH MEHbIIEMY KPYry KIMEHTOB, OIPaHHYCHHOMY
ucnoyp3oBaHueM C++ W KOMIIJBIIUEH C MCIIOJIb30BaHUEM TOM Ke pealn3allii CTaHIapTHOW
OUOMMOTEKH, TOTO K€ KOMITIIIATOPA M COBMECTHMBIX HACTPOEK KOMITIIISTOpa. B3ameH MBI 1o-
Jy4aeM MeHee MpoOIeMaTHYHbIH (Hal0 MEHbIIe OSCIIOKOUTHCS 00 YIpaBJIeHHH MaMSTBIO; OJ1-
HaKo cM. pexomeHarmio 60) u Gosiee Oe30MaCHBIM KO (HApUMep, TUIT StriNng yBeanmanBaeT
IIpY HeOOXOIMMOCTH CBOM Oydep M He Tak MOJBEPIKEH aTakaM Ha OCHOBE IEPEIOHEeHus Oy-
¢epa). Ho u 3TOT BapHaHT OTHOCHTEIFHO HU3KOYPOBHEBBIH, 8 IOTOMY TaK K€ OTKPBITBII JIs
onmoOK, KaK ¥ MpebIayLIni (HampuMep, yKa3aHHbIH (aiiin MOXKeT U He CyIIECTBOBATD).
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e Bapuanm 3. 1streamumu File. Eciu yx Bbl IEpeX0oquTe K THIIAM, ABJISIOMIMMCS Kiacca-
MH, T.€. B TI00OM ciiydae TpeOyeTcs, YTOObl KIMEHT UCIIOIb30Bal S3bIK IPOTrPaMMHPOBAHHUS
C++, IpUYEM TOT )K€ KOMITHJIATOP C TEMH JKE OIUMSIMHU KOMIMIIIIUH, TO BOCHOJIB3YHTECH
IperMyLIecTBaMH a0CTpakuuu: Kiacc 1stream (Wwim rmosp3oBartensckuil kimace File,
npeCTaBiIAMui co60i 000J04Ky BOKPYr 1Stream, Mo3BoJAIOLIYI0 YCTPAHUTh 3aBUCH-
MOCTb OT peanu3alliyl CTaHAAPTHON OMONNOTEKH) MOBBIMIAET YPOBEHb A0CTPAKIMU U eJIacT
API cymiectBeHHO MeHee mpoOiemartndHbiM. DyHKIUS monydaer oObekT Tuma File wmm
COOTBETCTBYIOLIMH BXOJHOM MOTOK, OHA HE JODKHA 3a00TUTHCS 00 YNpaBIEHUU HaMSTHIO
JUISL CTPOK, COAepXKaluX UM Gaiina, 1 3alluiieHa OT MHO)KECTBA OIINOOK, KOTOPHIE BIIOJIHE
BO3MOJKHBI TIPH UCIIOJIB30BAaHUH MEPBBIX ABYX BapuaHTOB. OcTaeTcs TOJbKO BBIIOIHUTH He-
CKOJIBKO IPOBEPOK: (hailsl OJDKEH ObITh OTKPBIT, @ €ro COAEPIKUMOE UMETh BEpHBIH dopmar,
HO, B NPUHLMIE, STUM W OTPAaHHYMBACTCS CIHMCOK HENPUSITHOCTEH, KOTOpbIE MOTYT IpO-
W30UTH B JaHHOM BapHaHTe.

Jlaxxe ecyiy BBI IIpEIIOUTETE BOCHONB30BAaThCSl BO BHEIIHEM HHTepdelice MOLyIsl HU3KOYPOBHE-
BOIi aOcTpakuuell, Bcerja UCIob3yiiTe BO BHYTPEHHEN peanu3aluy abCTpaKUUd MaKCUMAJIbHO BBbI-
COKOT'0 YPOBHS U IpeoOpa3syiiTe X B HU3KOYPOBHEBbIC aOCTpakLUK Ha IpaHuLax Moxyns. Hampu-
Mep, €CJIU y BaC UMEIOTCS KIUEHTBI, He UCHob3yromue C++, Bbl MOXKETE BOCIIOIb30BATHCS HEIPO-
3payHbIM yKazarteneM VO1d* WM JecKpunTopoM Tuma int s paboTel ¢ KIMEHTOM, HO BO BHYT-
pEeHHEHl pealu3aluy MCIONb3YIiTe BBICOKOYPOBHEBBIE OOBEKTHL. IIpeoOpazoBaHHE MEXKAY THMU
00bEeKTaMH U BHIOPaHHBIMU HU3KOYPOBHEBBIMH TUIIAMH BBIIOJNHSITE TONBKO B HHTEpdelce MOmyJIsL.

Mpumepsbl

Ipumep. Hcnonvsosanue std: :string e unmepgpeiice mooyns. IIycTh Mbl XOTHM, YTOOBI MO-
IlyJTb IPEAOCTABIISUI chenyomyto Gynkunto API:

std::string Translate( const std::string& );

Jst GubIINOTeK, UCIOIb3yeMBIX BHYTPH OZHOIM KOMaH/IbI KOMIIAaHUH, 3TO OOBIYHO HEIIOXO0€ pellie-
Hue. Ho ecim BBI IUTaHHpyeTe NMHAMUYECKHA KOMIIOHOBATh JAHHBIM MOIYNb C BBI3BIBAOIIUM KOJOM,
KOTODBIi HCIONB3yeT UHYIO peann3anuio Std: : string (Hanpumep, HHOE pa3MelIeHHE B IIAMSITH), TO
H3-3a TAKOTO HECOOTBETCTBHS MOTYT CIyYHThCSI Pa3HbIE CTPAHHBIE U HENIPHUSATHBIE BEIIIH.

Mp! BeTpedanuch ¢ pa3pabOTUYUKaMH, KOTOpPhIE MBITAINCh MCHONB30BaTh COOCTBEHHBIN Kiacc-
o6osouky CustomString mist o6bexToB std: :String, HO B pe3yibTare OHH CTAIKHBAIKCH C
TOM ke MpoOIeMOi, TOCKOJIBKY HE MMEIH ITOJHOTO KOHTPOJIS HaJl IIPOLIECCOM COOPKU BCEX KIMEHT-
CKHX NPUIOKEHUH.

OnHO U3 pelIeHn COCTOUT B MEpexojie K MEePEHOCUMBIM (BEPOSITHO, BCTPOEHHBIM) THIIAM, Kak
BMeCTO (D)YHKIIMH ¢ apryMeHToM String, Tak u B gomojHeHne K Heil. Takoil HOBOM (yHKIHEH MO-
KeT OBITh PYHKIHS

void Translate( const char* src, char* dest, size_t destSize );

Vcnonb3oBaHre HU3KOYPOBHEBOM aOCTpakiMu Oosiee MepeHOCUMO, HO BCerza J00aBIseT CIOXK-
HOCTH; 311eCh, HAIIPUMEP, KaK BBHI3BIBAIONIHNIN, TaK M BBI3BIBAEMBIN KOJ JOJDKHBI SIBHO MCIOJB30BaTh
00pe3Ky CTPOKH, eclii pa3Mepa Oydepa OKa3bIBaCTCS HENOCTATOYHO. (3aMETHM, YTO AaHHAs BEPCHS
Ucronb3yeT Oydep, BbIISISIEMBbIil BBI3BIBAIONIAM KOJOM, IUISl TOTO YTOOBI M30€XKAaTh JOBYIIKH, CBS-
3aHHOM C BBIJICJICHHEM U 0CBOOOK/ICHUEM MaMSTH B Pa3HbIX MOAYJISIX — CM. peKoMeHaaiuo 60.)

Ccbinkmn
[McConnell93] §6 ¢ [MeyersOl] §15
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LLIaG/10HbI U 0000LLEHHOCTb

Mecmo ons sauieii yumamul.

— Besapu Crpaycrpyn (Bjarne Stroustrup),
[Stroustrup00] §13

AHaNOrMyHO: MECTO JJIS BallIErO BBEACHUSL.
B »TOM pazzmene mMbl cunTaeM HambOosiee 3HAYMMOM pexoMeHnanuoo 64 — “PazymHO coyeraiite
CTaTUYECKUH U AMHAMHYECKUN mouMopdu3m”.



64. PazyMHO co4yeTanTe cTaTU4eCKumn
U AMHaMunyeckumn nonmmopPmnam

Pesiome

CraTu4eckuil U TUHAMUAYECKHH MOIMMOP(U3M NONONHSIOT Apyr apyra. CiemayeTr sCHO IMpea-
CTaBIATH ce0e MX MPEHMYIIECTBA U HEIOCTATKH, YTOOBI UCIIOJIb30BATh KaXKAbIH U3 HUX TaM, Il OH
JlaeT HaWJIydIlie pe3yIbTaThl, U COUYETaTh UX TaK, YTOOBI MOJIYYHUTH Jy4Ilee U3 000MX MUPOB.

O6cyxneHune

Jlunamuueckuit moauMopdusM IpeacTaeT mepen HaMu B (GOpME KIACCOB C BHPTYaIbHBIMU
GYHKIMSIME U 00BEKTOB, paboTa ¢ KOTOPHIMH OCYIIECTBIISCTCS KOCBEHHO — uepe3 yKazaTeldH HIIH
ccputkd. CTaTHyeckuil NonuMop(hu3M BKIIOYAET MIA0I0HbI KIACCOB U (GyHKLUH.

IMonumopdusm o3HayaeT, YTO AAHHOE 3HAUYCHHE MOXKET MMETh HECKOJIBKO THUIIOB, a JaHHAs
(GYHKLST MOKET IPUHUMATh apTyMEHTHI THIIOB, OTJIMYAIOIIUXCS OT TOYHBIX TUIIOB €€ MapaMeTpOB.
“TlomuMopdu3M npeacTaBiasieT co0oi cocod MOTydUTh HEMHOTO CBOOOABI JUHAMUYECKOI IpoBep-
KU TUIIOB, HE Tepsis IPEUMYILECTB cTaTHYecKoi npoBepku” — [Webber03].

Cuna nonumop¢u3Ma COCTOUT B TOM, YTO OJJMH U TOT k€ ()parMeHT KoJa MOXKeT paboTaTh ¢ pas-
HBIMH THIIAMH, JaXe C TEMH, KOTOpble He ObUIM M3BECTHBI B MOMEHT HAIlCaHHs 3TOro kona. Takas
“IIPUMEHUMOCTD 3aJTHUM YUCJIOM™ SIBJISICTCS KPAcyroJIbHBIM KaMHEM MOJMMOp(U3Ma, HOCKOJIBKY CY-
IIECTBEHHO YBEIMYMBACT NIPUTOAHOCTH U BOSMOXKHOCTH TIOBTOPHOI'O MCIOIb30BaHUS KOJa (CM. PEKo-
MeHzaluio 37). (B mpoTHBOMOJIOKHOCTh 3TOMY MOHOMOP(]HBIN KOJI padOTaeT TOJIBKO CO CTPOrO KOH-
KPETHBIMHU TUIIAMH, TEMH, JJIsL paOOThI C KOTOPBIMU OH U3HAYAJIBHO CO3/aBaJICs.)

JuHamuueckuil moauMopdu3M Mo3BoseT 3HaUCHUIO UMETh HECKOJIBKO THIIOB IOCPEICTBOM OT-
KpBITOro HacnenoBanus. Hanpumep, Derived®p MOXHO paccMaTpuBaTh Kak yKa3aTellb HE TOJIBKO
Ha Derived, Ho U Ha 0ObeKT JH0GOro THMA Base, KOTOPHINA NPSMO MIIM KOCBEHHO SIBJISETCS 0as3o-
BbIM 1711 Derived (cBoiicTBo Kareropusanuu). JJuHaMudeckuit monuMopQu3M U3BECTEH TAKXKE KakK
BKJIOYAIOIINI TOIUMOPGH3M, OCKOIBKY MHOXKECTBO, MOJEIHpyeMoe Base, BKIIOUaeT CHelUaIn-
3a1uK, Mozenupyemeie Derived.

Bnaronmapsi cBoMM XapakTepuCTHUKaM JWHAMU4ecKuil noiauMoppusm B C++ Hawiydmum ooOpa-
30M HOAXOAUT IJIS PEIICHHMs CIEAYIOIIMX 3a1ay.

e EQuHoobpasHas paboma, OCHOBAHHASL HA OMHOUWEHUY HAOMHONCECMBO/MOOMHOdIcecmBo. Pabota
C pa3TMYHBIMK KJIACCAMH, YOBJICTBODPSIOIMME OTHOIICHHUIO HAJAMHOXKECTBO/IIOIMHOKECTBO
(6a30BBII/MPOM3BOIHEIIT), MOXKET BBIIOIHATHCS eUHO00pa3Ho. PyHKIws, padoTarommas ¢ 00beK-
tom Employee (Cayxkarii), Oyaer paborars u ¢ oobexramu Secretary (Cekperaps).

o Cmamuueckas npoeepka munoe. B C++ Bce TuIIBI MMPOBEPAIOTCA CTATUYCCKU.

o Junamuueckoe ceazviéanue u pazoenvras komnunayusa. Ko, KOTOphlil HCTIONb3yeT HepapXHio
KJIaCCOB, MO>KET KOMITMJIMPOBATLCS OTAENBHO OT 9TOM HepapXuu. OTO CTAHOBUTCS BO3MOXHBIM
61arofapsi KOCBEHHOCTH, 00eCTIeUrBaeMOM yKkaszaTelsIMH (KaK Ha OOBEKTHI, Tak ¥ Ha (GyHKINN).

e bunapnas cozanacoeannocms. Mooyl MOTYT KOMIIOHOBAaTbCsl KaK CTaTUYECKHU, TaK U JAUHA-
MHYECKH, 10 T€X HOp, MOKA CXEMbl BUPTYaIbHBIX TAOIUI] MOJYUHSIIOTCS ONHUM U TEM XK€
IpaBHIIaM.

Cratuueckuil momMMOp(pHU3M MOCPEICTBOM MIA0JOHOB TAKXKE IO3BOJISICT 3HAYCHHIO UMETh He-
CKOJIBKO THIOB. BHyTpH mabioHa

template<class T> void f(C Tt ) { /* ... */ }

t MOXET MMETh JIF00O0M THI, KOTOPHIA MOXHO MOACTaBUTh B T /I MOJydEHHS KOMIUIMPYEMOTO
Koja. DTO Has3bIBaeTCs “HESABHBIM MHTEp(ercoM” B TPOTHUBOIMOJIOKHOCTh SIBHOMY HHTepdeiicy
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6azoBoro kiacca. TakuM 00pa3oM JOCTUTAETCs Ta XKe Ledb MoIuMopdru3Ma — HamucaHue KoJa, Ko-
TOPBIA PaboTaeT ¢ pa3sHbIMU THIIAMH — HO COBEPLICHHO HHBIM IIyTEM.
Crarrdeckuii moMUMOpdU3M HAMITYUIIHM 00Pa30M MOAXOIUT IS PEIICHUS CICAYOIINX 3a1ad.

Eounoobpasnas paboma, 0CHOBAHHAS, HA CUHMAKCUYECKOM U CEMAHMUYECKOM UHmepgelice.
Pabora ¢ Tumamu, KOTOPbIe MOAYMHIIOTCS CHHTAKCHYECKOMY U CEMaHTHIECKOMY HHTEepdeii-
CY, MOXXET BBIMONHITHCS eMUHO00pa3Ho. VHTepdelicsl B AaHHOM ciydae MPeICTaBISIOT
CHHTAKCHYECKYIO CYIITHOCTh M HE OCHOBAHBI Ha CHTHATYpAaXx, TaK YTO JOMYCTUMA MOJICTAHOB-
Ka J000ro THIA, KOTOPBINA YAOBIETBOPSACT JAHHOMY CHHTaKcucy. Hampumep, mycTh qaHa
uHCTpyKms int i = p->f(5);. Eciu p — ykasarenb Ha Kiacc Base, sTa HHCTPYKIIUS
BBI3BIBACT OMpeeleHHy0 QyHKIHIO HHTepdeiica, BepostHo, Virtual int f(int). Ho
eclii P uMeeT 000OIICHHBIN THII, TO 3TOT BBI30B MOXET OBITh CBSI3aH CO MHOXECTBOM pa3-
JUYHBIX BEIIeH, BKIIOYAs, HANPUMEP, BBI30B IEPErPY:KEHHOTO omeparopa operator->,
KOTOPBIN BO3BpAIaeT THII, B KoTopoM onpezaenena Gpynkuus X f(double), rue X — Tum,
KOTOPBIM MOKET OBITH IIpeoOpa3oBan B int.

Cmamuueckas npoeepka munoe. Bcee tumnst IMMPOBEPAIOTCA CTATUYCCKU.

Cmamuueckoe ces3vl6anue (Meuaem pazoeivbHol Komnuisyuu). Bece THIBI CBA3BIBAIOTCS
CTaTHYECKH.

3(1)(})6Kmu6H0(3mb. Beruucnenus Bo BpEMA KOMITUWIAIIUU U CTATUYECKOE CBA3BIBAHHC ITO3BOJIA-
OT 10CTHYb OIITUMHU3allUN 1 3(1)(1)6KTI/IBHOCTI/I, HEIOCTYIHBIX ITPHU JUHAMUYECKOM CBA3BIBAHUH.

Omnpenenure Ballld MIPUOPHTETHI U UCTIONb3YHTE KaXKIbI BUA MONMUMOpPGI3Ma TaM, IIe MPOsIB-
JISIFOTCSL €r0 CUJIbHBIE CTOPOHBI.

Crenyer couerath CTATHYECKHI M ANHAMUYECKUN TOIMMOP(GH3M TS TOTO, YTOOBI TOIYYHTb Tpe-
MMyIIecTBa 000MX BUIOB MOMMMOp(dU3Ma, a He IS TOTO, YTOOBI KOMOMHHPOBATH UX HEIOCTATKH.

Cmamuxa nomocaem ounamuke. VICTIONB3ylTe CTATHYECKUH TTOMAMOPHU3M IS pean3auu
JMHAMUYECKH MOTMMOpQHBIX mHTepdeiicoB. Hampumep, y Bac MoxkeT OBITH aOCTpaKTHBIN
6a30BbIit Ki1acc Command, u BbI Onpe/ieNsieTe pa3inyHble peali3alii B Bujie mabioHa

template</* ... */> class ConcreteCommand: public Command

B kadecTBe mpUMEPOB MOKHO NPUBECTH peann3anuy mablioHOB mpoekTupoBaHus Com-
mand u Visitor (cm. [AlexandrescuO1] u [Sutter04]).

Junamuxa nomoecaem cmamuke. OOOOIECHHBIH, YIOOHBIH, CTATUYECKH CBS3bIBAGMbIA WH-
Tepeiic MOKET UCIOJIb30BaTh BHYTPEHHIOK ITUHAMHYECKYIO NUCIETYEPU3AIMI0, YTO TI0-
3BOJISIET OOECIIEUUTh OJMHAKOBYIO CXEMY pa3MelIeHHs OOBEKTOB. XOpPOUIMMH TPHMEpaMu
MOTYT CIY>KHTb peau3aliy pa3MedeHHbIX o00bennaenuit (cM. [Alexandrescu02b] u [Boost])
u mapamerp Deleter y trl::shared_ptr (cm. [C++TR104]).

IIpouue couemanus. IINOXUM SBISETCSI COUETAHUE, NMPU KOTOPOM KOMOWHHUPYIOTCS cialble
CTOPOHBI 000MX BUAOB MOIMMOPGH3MA U PE3YNIbTAT IOIYYaeTCsl XyXe, YeM P UX OTIAEIbHOM
UCHOJIb30BaHKY. [IpaBmiibHOE COYeTaHME NOKHO KOMOWHHPOBATH JIydlllee OT OOOHMX BHIOB
nonuMopdusMa. Hanprumep, He nmomernaiite BUPTyalbHble (GyHKIMM B IIaOIOH Kiacca, €CiIu
TOJNBKO BBl HE XOTHUTE, YTOOBI KaXKIbli pa3 MHCTAHLMPOBAINCH BCE BUPTYalbHbIE (YyHKLIUH
(B IPOTUBOIIOJIOKHOCTh HEBUPTYaJIbHBIM (YHKIMSAM IIAONOHHBIX THIIOB). B pesynbTate BbI
MO>KEeTe MOJIyYUTh aCTPOHOMHMYECKUH pa3Mep KOoja U Ype3MEpPHO OIPaHUYUTH Ball 000OIIECH-
HBIH THII, HHCTAHIMPYS QYHKIIMOHATBHOCTD, KOTOPAsi HUKOTA HE HCIIOIb3YeTCsl.

Ccbinkn

[Alexandrescu0l1] §10 o [Alexandrescu02b] ¢ [C++TRI104]  [Gamma95] ¢ [MusserO1] §1.2-3, §17 ¢
[Stroustrup00] §24.4.1 « [Sutter00] §3 * [Sutter02] §1 o [SutterO4] §17, §35 * [Vandevoorde03] §14
[Webber03] §8.6
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65. BbinonHANUTE HACTPOMUKY AIBHO
M npeaHaMepeHHOo

Pesiome

ITpu paszpaboTke mabioHa TOYKM HACTPOMKM JOKHBI OBITH HAIMCAaHBI KOPPEKTHO, ¢ 0coOOoMH
TIIATENBHOCTEIO, a TAKXKE SICHO MMPOKOMMEHTHPOBaHHI. [Ipn mcnons3oBaHny mablioHa HE0OOXOANMO
YeTKO 3HaTh, KAK MIMCHHO CJEAyeT HaCTPOUThH IIalJIOH Ui pabOTHI ¢ BAaIlUM THUIIOM, M BBIIOJHHUTH
COOTBETCTBYIOIINE ICHCTBHSL

O6cyxaeHue

PacnpocTpaHeHHas JOByIIKa NPU HAaMHMCAHUKA OWMOIMOTEK HIA0JIOHOB 3aKIIOYACTCS B HATHYUH
HeTpeAHAMEPEHHBIX TOYSK HACTPOMKH, T.€. TOUEK B BallleM MIa0JIOHE, TIe MOXKET BBIOIHATHCS MO-
HCK TIOJIb30BaTEIbCKOTO KOJa U €ro MCIIOJIb30BAHUE, HO NPH HANMCAHWUU TAaKUE JEHCTBUS BaMU HE
nojpasyMeBanuch. [lonacTh B TaKyro JOBYIIKY OY€Hb JIETKO — JOCTATOYHO MPOCTO BBHI3BATH IPY-
I'yio (GYHKIUIO MM ONepaTop OOBIYHBIM IMyTeM (0e3 MONHON ero KBaIu(UKAIUT), 1 €CIId OKaKeTCs,
YTO OJIMH W3 €ro apryMEeHTOB MMEET THIl apaMeTpa MIabjoHa (WM CBSI3aHHBIA C HUM), TO OymeT
HayaT MOMCK TaKOro KOJa, 3aBHCALIMH OT aprymeHra. [[pyMepoB TOMY MHOXECTBO; B 4aCTHOCTH,
CM. peKoMeHaanuio 58.

[TosTOoMy Jtydinie MCIOJIL30BaTh TaKHE TOYKHM TpeaHamepeHHo. CieayeT 3HaTh TPU OCHOBHBIX
OyTH obecriedeHus TOYeK HACTPOWKU B IIAOIOHE, PelINTh, KaKOW UMEHHO CIOCOO BBl XOTHTE HC-
N0JIb30BaTh B JAHHOM MECTE IIa0JIOHA, 1 KOPPEKTHO €ro 3aKOJMPOBaTh. 3aTeM NPOBEPHTE, HE OCTA-
JIOCH JIM B BallleM KOJIe CITyYaiHbIX TOUEK HACTPOMKH TaM, Tie BbI HE MPEII0araay uX HaJludue.

[epBriii criocod co3gaHusi TOUYKW HACTPOWKHM — OOBIYHBIA “HESBHBIA MHTEpdeic” (CM. peKo-
MeHIauo 64), KoTaa Banl NIabjIoH NPOCTO PACCUUTHIBAET HA TO, YTO THIT IMEET COOTBETCTBYIOMINI
YJICH C JAHHBIM UMCHEM:

// BapuaHT 1. Co3maHMe TOYKM HACTPOMKM nyTem TpeboBaHus OT

// Tvna T "foo-coBmecTumocTun", T.e. HanAMuua GyHKUUM-YneHa C
// DaHHbIM UMEHEeM, CUTHAaTYpoh U CEMAHTUKOM

template<typename T>
void Samplel( T t ) {
t.foo(); // foo - Touyka HacTpowku
typename T::value_type Xx; // Ewe OAWH npuMmep: co3jaHue
/ TOYKM HACTPOMKW ANS Moucka
// Tnna (0bbiMHO co3paeTcA nocpeacTtsoMm typedef)

Jliist peasnm3aruu epBoro BapuanTa aBrop Samp1el noynKeH BBITOIHUTE CICLYFOIIIE ICHCTBHS.

e  Bwizgamv @ynxyuro xak unen. IIpocTo HCHONB3yHTE €CTECTBEHHBIH CHHTAKCHC BBI30BA
(yHKIIMU-4IeHa.

o Jloxymenmuposams mouxy Hacmpoiiku. T NOKEH 00eCHeYHTh NOCTYIHYIO (QYHKIHIO-
uied T00, koTopas MOXeT ObITh BHI3BaHA C JAHHBIMU apryMEHTaMH (B JaHHOM CJIy4ae —
0e3 apryMeHTOB).

Bropoii BapmaHT mnpencTaBisieT cOOOH HCHONIB30BaHME METOZAA “HESIBHOTO HHTepderiica”, HO
¢ QYHKUMAMH, He SBIIOLIMMICS WICHAMH, IOMCK KOTOPBIX BBITIOJHSCTCS C HCTIO/Ib30BaHHeM ADL’
(T.e. oXUImaeTcs, 4To qaHHas (YHKIHS HAXOJHUTCS B MPOCTPAHCTBE UMEH THIIA, ISl KOTOPOTO BBITOJ-
HSIETCSl MHCTAaHIMpOBaHKe IabnoHa). IMEHHO 3Ta cuTyauus W SBHJIACH OCHOBHOM MOOYIUTENILHOM

3 Iouck, 3aBucsamuii ot aprymenta (cM. ctp. 118). — Ilpum. nepes.
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npuunHOi it BBeneHns ADL (cM. pexomengarmio 57). Bamn ma6noH paccuuThIBaeT Ha TO, YTO JUIS
HCIIOJIb3YEMOTr'0 THIIA UMEETCS MOJAXOSIIAs (PYHKIUS C 33 JaHHBIM HMCHEM:
// BapuaHT 2: Co3aaHWe TOYKM HACTPOMKM nyTem TpeboBaHus OT
// Tuna T "foo-coBmecTumocTu", T.e. Hanuuua QyHKUUKU, He
// SABAAIIEACSA YNEHOM C AAHHbIM WUMEHeM, CUrHATYypou WU
// CeMaHTUKOM, MOWUCK KOTOPOMW BbINOSIHAETCA NOCPeACTBOM ADL.
// (3TO eAVHCTBEHHbLIN BapuaHT, MPU KOTOPOM He TpebyeTcs nouck
// camoro Tuna T.)
template<typename T>
void Sample2( T t ) {
foo( t ); // foo - Touka HacTpomkwu
cout << t; // Ewe oauH npuMmep - operator<< C 3anucbi B
} // BUAe onepaTopa NpeacTaBnseT cobor Takyw xe
// TOUKY HACTpPOWKMU

Jlnst peanusanuy BapuadTa 2 aBTop Samp1e2 10KeH BBIIOIHUTE CIIEAYIOIIHUE ACHCTBUSL.

o Boizeamb (yHKYUIO ¢ UCNOTL306aHUEM HEKGAIUDUUUPOSAHHO20 UMEHY (GKIIOYAs UCHONb306a-
HUe eCmecmBeHHO20 CUHMAKCUCA 6 CTIyude onepamopog) U Yoeoumnscs, Ymo wabon He umeem
Gymryuu-unena ¢ mem e umenem. B cirydae 1aGlioHOB OYEHDb BaXKHO, YTOOBI BHI30B (DYHKIIHH
ObUT He KBAM(HMIMPOBAaHHBIM (HampuMep, He cremyer mucath SomeNamespace: :foo(t))
¥ 9T00B!I y IabJioHa He ObLT0 (YHKIMH-WICHA C TeM K NMEHEM, TIOCKOJIBKY B O0OHX 3THX CITyda-
SIX TIOWCK, 3aBUCSIIMN OT apryMeHTa, BBIIONHATHCSA He Oy/eT, YTO MPEeqoTBPATUT MOUCK MMEHH
B IPOCTPAHCTBE UMEH, B KOTOPOM HAaXOIHUTCS THII T.

o Jloxymenmuposams moyxy Hacmpoiiku. TAI TOIDKeH 00eceunTh Hamnyue (GYHKIUH, HE SB-
JSIOIIEICS YJICHOM, KOTOpasi MOXKET ObITh BbI3BaHA C IAaHHBIMH apTyMEHTaMH.

Bapuantsl 1 ¥ 2 MMEHOT OJMHAKOBBIC MPEHUMYIIECCTBA M MPUMEHHUMOCTb: IMOJb30BATEIb MOMKET
OJIMH pa3 HaIKcaTh COOTBETCTBYIOLIYIO (DYHKIIMIO HACTPOMKHM VISl CBOETO TUIA U Pa3MECTUTh €€ TaMm,
rJie €¢ CMOTYT HAiTH M Ma0JoHBI APYrux OMONMMoTek. TeM caMbIM MOJB30BaTe b U30eraeT HeoOX0au-
MOCTH ITHCAaTh MHOXKECTBO MENKHX aJIalTepOB sl KaKI0H OMOIMOTEeKH oTaenbHO. HemoctaTtok xe 3a-
KJIFOYaeTCsl B TOM, YTO COOTBETCTBYIOIIAs CEMAHTHKA JOJDKHA OBITh JIOCTATOYHO IUPOKO MPHUMEHUMA
U UMCTH CMBICJI JIs1 BCEX TAKOI'O pona IMOTCHIIUAJIbHBIX le/IMeHeHI/Iﬁ (SaMeTI/IM, YTO B YaCTHOCTHU B 3Ty
KaTEerOPHIO MOMA/Ial0T OMEPaTOPhI, YTO SBIISCTCS CIle OHOM MPHUUYMHON I peKOMeHIanuu 26).

Tperuit BapuaHT 3aKII0YaETCs B UCIIOJIL30BaHUH CIICIHATM3AIMHI, KOT/Ia Balll I1abI0H MmojIaraeT-
c Ha TO, YTO MOJIb30BATEILCKHI THII CHEIUATH3UPYET (IMPH HEOOXOAUMOCTH) HEKOTOPBIH HHOM
MPEIOCTABICHHBIN BaMH IIA0IOH Kiacca.

// BapuaHT 3: Co3jaHMe TOYKU HACTPOMKU nyTem TpeboBaHus OT

// ™vna T "foo-coeBmecTumocTn" nyTem cneumanusaumm wabnoHa

// SampleTraits<> c npeaocTaBneHveM (06bIMHO CTATUYECKOW)

// ®YHKUMM C AAHHBIM UMEHEM, CUIHATYypoOM U CEeMaHTUKOW.

template<typename T>

void sample3( T t ) { .

S3Traits<T>::foo( t ); // S3Traits<>::foo -
// TO4YKa HaCTpPOMKu
typename S3Traits<T>::value_type x; // Apyrom npumep -
// TouKa HacTpomku ans noucka Ttuna (0b6bIYHO
// co3paeTca nocpeacteom typedef)

B sTOM BapuanTe nosp30BaTeNh NUIIET afanTep, KOTOPBIA rapaHTHPYET N30JIUPOBAHHOCTH KO
HACTPOWKM ISl TaHHON OMOIMOTEKU B mpezenax 3Toi ondimorekn. COOTBETCTBYIOLIMI HETOCTATOK
3aKJTI0YAETCsl B TOM, YTO 9TO MOXKET OKa3aThCs CIHIIKOM TPOMO3IKAM PEIICHUEM; €CITH HECKOIbKO
OubIHOTEK NIA0IOHOB TPEOYIOT OMHY M TY K€ OOIIYIO0 (YHKIHOHAIBHOCTD, MOJIb30BATEIlb JOJDKCH
OyzeT mucaTh HECKOJIbKO aalTepoOB, IO OJHOMY IUI KaXKJ0H ONOIMOTEKH.

JUi1st peanu3aiyu 5Toi Bepcun aBTop Sample 3 1obKeH BIIOIHATD CIICAYOIIHIE ACHCTBHS.
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o [Ipedocmasums wiabioH Kiacca no YMON4aHu0 8 cCOOCMBEHHOM NPOCMPAanHCee UMeH Wado-
na. He ucnione3yiite ma0i10Hbl (QyHKIMNA, KOTOPbIE HENb3sI YACTUYHO CHELHAIN3UPOBATh U KO-
TOpBIE IMPUBOJLIT K IIEPErpy3KaM U 3aBUCHUMOCTSIM OT HOPsIIKA (CM. TaKXkKe PEKOMEHAALHIO 66).

e Jlokymenmuposamo mouxy Hacmpouku. llonb3oBarenb IOJDKEH —CIELUATU3HMPOBAThH
S3Traits mist cBoero COGCTBEHHOTO THUIA B MPOCTPAHCTBE UMEH OUOIMOTEKH IAaGI0HOB,
U JIOKyMEHTHPOBaTh Bce WieHsl S3Traits (Hanpumep, T00) 1 MX ceMaHTHKY.

[Ipu ucnonb30BaHUM JIIOOOTO U3 MEPEUHCICHHBIX BAPUAHTOB CIIEIYeT TaKkKe YETKO IOKyMEHTHPO-
BaTh CEMaHTHKY, TpeOyeMyio oT T00, B 0COOEHHOCTH BCE CYLIECTBEHHBIE IEHCTBHUs (ITOCTYCIOBHS),
KOTOpBIE JIOJDKHA rapaHTHPOBATh 3Ta (QYHKLMS, U CEMAaHTUKY cOOeB (YTO MMEHHO HPOUCXOAUT HPH
c00€ 1 KaKiM 00pa3oM JIOJDKHO OCYIIECTBIISITHCS OMOBEIICHHE 00 OLIHOKAX).

Ecnu Touka HacTpOWKM JHOJDKHA JAEHCTBOBATh M Ul BCTPOEHHBIX THIIOB, UCIIOJIB3YHTE BapHaH-
T 2 11 3.

BapuanTsl 1 u 2 cnemyer npennodects Ui T€X OOLIMX omepanuii, KOTOpble SBJISIOTCS Mpenoc-
TaBJIAEMBIMU THIIOM CEpPBHCaMU. 21.]'[5[ MNPUHATHUA JAHHOTO PCUICHUA nonp06yf/'1Te OTBCTUTH Ha CJIC-
JIYIOIIYE BOIIPOCHI: MOTYT JIM JIpyrue OMOIMOTeKH M1abIOHOB HCIOIb30BaTh TaHHYIO BO3MOKHOCTH?
SIBJISCTCS JIM paccMaTpuBaeMas CeMaHTHKa NPpUeMIIeMOH IJIsl TaHHOTO MMeHHU B o0meM ciaydae? Ec-
JIM BBI TTOJIOKUTEIBHO OTBETWIM Ha 3TH BOIIPOCHI, TO, BEPOATHO, BaM JICCTBUTEIBHO CIIEyeT Ipe-
IIO4Y€CTh OAUH U3 3TUX BapHUAHTOB.

BapuanT 3 myuiie ucnoibp30BaTh Ul MEHee OOIIMX OINEepaIfid, CMbICT KOTOPBIX MOXET BapbH-
poBathcs. B TakoM ciiydae B Ipyrom MpOCTPAHCTBE UMEH 0e3 KaKUX-THOO KOJUTM3UH BBl CMOXKETE
MPUAATH TOMY K€ UIMEHH UHOM CMBICIL.

[ITa6n0H, B KOTOPOM HMEETCS HECKONbKO TOYEK HACTPOWKH, AT KaXIOW M3 HUX MOXKET BbI-
OpaTh CBOIO CTpaTeruio, B HanOOJbIIEH Mepe NPHEMIIEMYI0 B JaHHOM MecTe. [ JlaBHOE, YTO BBI
JIOJDKHBI OCO3HAHHO, C TIOHMMAHHEM BBIOUpPATbh CTPATErHIO IS KaKAOM TOUKU HACTPOUKH, IOKY-
MEHTHPOBaTh TPeOOBAHUS K HACTPOMKE (BKIIIOYAs 0XKHAAEMbIE IIOCTYCIOBUS U CEMAaHTHKY OLIMOOK)
U KOPPEKTHO Peann30BaTh BEIOPAHHYIO BaMU CTPATETHIO.

Jns Toro 4toObl M30eXaTh HeNpeIHAMEPEHHBIX TOYEK HACTPOWKH, CIENYyeT NPHICPKHUBATHCS
CJIEYIOUINX MTPaBUIL.

o Paszmewaiime 6ce UCNOAb3YeMble 8AUUM WADIOHOM BCHOMO2AMENbHbIE PYHKYUU 6 UX COD-
CMBEHHOM BII0JICEHHOM NPOCMPAHCMEE UMEH, U 6bi3blEAlime UX NOCPeOCmE8oM NOJIHOCMbIO
KeéanupuyuposanHvlx umen 0ns 3anpema ADL. Eciu Bbl BBI3bIBACTE Ballly BCIIOMOTATEIb-
HyI0 (QYHKIHIO U MepeaeTe el 00beKT THIa rnapamerpa mabioHa, U 3TOT BBI30B HE JIOJDKEH
OBITh TOYKOH HACTPOMKHU (T.e. BbI BCErla HAMEPEHBI BBI3BIBATH Ballly BCIIOMOTATEIHHYIO
(GYHKIHUIO, @ HE HEKOTOPYIO HHYIO), TO JIY4Ille IIOMECTUTh 3Ty BCIIOMOTATEIbHYIO (QYHKIIUIO
BO BJIOKEHHOE ITPOCTPAHCTBO MMEH U SIBHO 3ampeTuTh ADL, MOJHOCTBIO KBaTH(UIIMPOBAB
UMS BBI3bIBACMO (PYHKIIUH MM B3SIB €TI0 B CKOOKH:
template<typename T>
void Sampled4( T t )

S4Helpers::bar( t ); // 3anpeT ADL: bar He ABnseTcs

// TOYKOM HaACTPOMNKMU
(bar)( t ); // ANbTepHATUBHbIN Cnocob

®  I3becatime 3asucumocmu om 3a8ucumbvlx umer. I oBopsi HeopMalbHO, 3aBHCHMOE UMST — 9TO
UMs1, KOTOPOE KaKUM-TO 00pa3oM yHMOMHHAeT mapaMerp InabioHa. MHOTHEe KOMIWISATOPHI He
TO/IICP KUBAIOT ““NBYX(a3HbIil MOUCK” IS 3aBUCHMBIX HMEH H3 cTannapTa C++, a 3TO 03Hayda-
eT, 4TO KOJ| 11a0JIOHa, UCTIONB3YIOUIMI 3aBUCHMBIC UMEHA, OyJeT BecTH ce0sl Mo-pa3HOMY Ha
Pa3HBIX KOMIIHJIITOPAX, €CITM TOJIBKO HE MPUHATH MEpPBI IS TIOJHOW ONPENEeTIEHHOCTH TIPU HC-
TMOJIB30BaHUU 3aBUCHMBIX UMEH. B 4acTHOCTH, 0cO00T0 BHMMaHUS TpeOyeT HaIUYUE 3d6UCHU-
MbIX 6a306bIX K1ACCO8, KOTIA IMA0JOH KiIacca HACIEeAyeTcsl OT OAHOTO U3 TapaMeTpoB TOrO
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mabnona (Hanpumep, T B ciydae template<typename T>class C:T{};) wi or Tura,
KOTOPBIN MOCTPOEH C WCIOJNBE30BaHUEM OJHOTO W3 TapaMeTpoB mIalioHa (Hampumep, X<T>
B ciyyae template<typename T>class C:X<T>{};).

KopoTko roBopsi, npu o0palieHuy K JI0O0My WIeHy 3aBUCUMOTro 0a30BOro kjacca HE00Xo-
JIMMO BCer/a sSIBHO KBAJIH(UIMPOBATh UMSI C HCIIOIB30BaHUEM MMEHH 0a30BOTO Kiacca HIH
npu nomou this->. DToT cnocod MOKHO pacCMaTPHUBAThL MPOCTO KAK HEKYHK) MAruio, Ko-
TOpast 3aCTaBJISIET BCE KOMITMIIATOPBI ASaTh KIMEHHO TO, YTO BBl OT HUX XOTHTE.

template<typename T>
class C : X<T>
typename X<T>::SomeType s; // WCNONb30BaHUE BJIOXEHHOI O
// ™mna (MM CUHOHMMA
// typedef) un3 6a3oBoro

// Kknhacca
pubTic:
void f(Q) {
X<T>::baz(); // Bbl30B (YyHKUUM-YeHa
// 6a3oBoro knacca
this->baz(); // ANbTepHATUBHbIN Cnocob
};

CranpmaptHas Oubmmoreka C++ B OCHOBHOM OTHAeT MpEANOYTEHUE BapUaHTy 2 (Hampumep,
ostream_iterator wmmer omeparop operator<<, a accumulate wmmer oneparop operator+
B IIPOCTPAHCTBE MMEH BAllIero THIA). B HEKOTOPBIX MecTax CTaHAApTHas OWONMOTEKa HCIIONB3YeT
TaKKe BapuaHT 3 (Hampumep, iterator_traits, char_traits) B ocHOBHOM MOTOMY, 4TO 3Td
KJIacChl CBOMCTB IOJDKHBI OBITH CIENUAIN3UPYEMBI ISl BCTPOSHHBIX THIIOB.

3aMeTHM, 4YTO, K COXKAJICHUIO, CTaHAapTHas 6ubimorexka C++ HE BCeraa YeTKO ONpenenseT ToY-
KU HaCTPOMKHM HEKOTOPBIX aIrOpuTMOB. Hampumep, oHa SICHO TOBOPUT O TOM, YTO TpeXIapaMeTpH-
4eckas BepcHs accumulate nomkHa BbI3BIBATH MOJB30BATENBCKHUIA Omeparop operator+ c muc-
II0JIb30BaHMEM BTOPOTro BapuaHTa. OIHAKO OHA HE TOBOPHUT, IOJDKEH JIHM AITOPUTM SOrt BEI3BIBATH
I0JIb30BATENILCKYI0 (YHKIMIO Swap (obecneunBas TakuM OOpa3oM IpeIHAMEPEHHYIO TOYKY Ha-
CTPOHKH C HCIOIb30BAaHUEM BapHaHTa 2), Mooicem IH OH MCIOJIB30BATh MONB30BATEIbCKYIO (QYHK-
LU0 SWap, ¥ BBI3BIBACT JIM OH (QYHKLIHUIO Swap BOOOIIE; Ha CETOIHSAIIHUN JeHh HEKOTOPHIE peat-
3aMu SOt UCTIOB3YIOT MOJIb30BATENbCKYI0 (DYHKIMIO SWap, B TO BpeMsl Kak APYTHe peaTn3aluu
9TOTO He JenalT. BaxkHOCTh paccMaTrpuBaeMoil peKOMEHIalMK Oblla OCO3HAHA COBCEM HEIABHO, U
ceiiqac KOMUTET MO CTaHAAPTU3ALUM UCTIPABISIET CUTYaLUIO, YCTPAHs TaKie HEYEeTKOCTU U3 CTaH-
napra. He noBropsiite Takue omuoOku. (CM. Takke pekoMeHIamuo 66.)

Ccblnkun
[Stroustrup00] §8.2, §10.3.2, §11.2.4 « [Sutter00] §31-34 « [Sutter04d]
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66. He cneunanuaunpyirte WwabnoHbl GyHKLUUNA

Pesiome

Ilpu paciupeHun HekoToporo mrabnoHa ¢pyHkuuu (Bkarodas std: :swap) usberaiite momsITok
cnenuanu3anuy mabnoHa. Bmecto 3Toro ucnone3yiTe neperpysky madioHa (QyHKIUH, KOTOPYHO
ClIelyeT MOMECTHTh B IPOCTPAHCTBO MMeH THIA(0B), 4TSl KOTOPBIX pa3paboTaHa JaHHas eperpyska
(cMm. pexomengayio 57). TIpu Hanucanuu codcTBeHHOTrO ImadnoHa GyHKIMU Takke u30eraifTe ero
CrienfaIM3aliH.

O6cyxaeHue

[[TabnoHb! (hyHKIIHIA BIIOJHE MOKHO MEPErpyXath. Pa3pelieHne neperpy3ku paccMaTpuBacT Bce
MIepBUYHBIE MA0IOHBI U PabOTaeT UMEHHO TaK, KaK BBl M OXKUJAETE, MCXOJS U3 BAIIEro OIbITa pa-
0OTBI ¢ Meperpy3koit 00bIuHbIX QyHKLMIT C++: MPOCMATPUBAIOTCS BCE BUIMMBIC IA0JIOHBI U BBIOU-
paeTcs IabJIOH ¢ HAWITYYIIM COOTBETCTBHEM.

K coxanenuto, B citydae creluanu3anuy mabaoHa GyHKIMN BCe OKA3bIBACTCS HECKOJIBKO CIIOXKHEE
IO IBYM OCHOBHBIM NPHYIHHAM.

e Cneyuanusuposams wabIoHbl GYHKYUL MOICHO MONLKO NOAHOCHbIO, HO He yacmuuHo. Kox,
KOTOPBIH BBITJSIIAT KaK YacTUYHAs CICNWaH3allis, HAa CaMOM Jielie TPEeNCTaBisieT coOon
Heperpys3Ky.

o Cneyuanusayuu wabnona ynkyuu Huko20a He yuacmeyiom 6 nepezpyske. Takum o0paszom,
nro0ast HalMcaHHAs BaMH CIIEIHAIN3ANMS HUKAaK He TOBIHSCT Ha Pe3yNbTaT pa3pelleHus me-
Perpy3ku ¥ BbIOOp HCIOJIB3YeMOro madioHa. DTO MPOTUBOPEUUT UHTYUTHBHO OXKHIAEMOMY
MOBEICHUIO pa3penieHus reperpy3ku. Ho, B KOHIIE KOHIIOB, €CJIM BBl HAITUIIETe HENTaOIoH-
HYI0 (QYHKIHMIO C MICHTUYHOW CHUTHATYpOH BMECTO CIELHMaIM3aluy malioHa QyHKLIUH, TO
MU pa3pelieHnuy Neperpy3kd OyneT BeIOpaHa MMEHHO HelaOiIoHHas QYHKIHWS, KaKk UMEo-
11asi IPEMMYILECTBO Mepe HIa0JIOHOM.

Ecnu BBl numrere ma0ioH QyHKIMHU, TO Jy4Ille MHCATh €ro KaKk eJUHBII MAa0I0H, KOTOPBIA HU-
Korja He OymeT CHelMaJU3HPOBaH WM IMEPETPYXKEH, U Peaau30BbIBATh 1Ia0MOH (QyHKIMU uepe3
11abJIoH Kiacca. JTO M €CTh TOT MPECTOBYTHIN IOTOJHUTENbHBIH YPOBEHb KOCBEHHOCTH, KOTOPBIH
MO3BOJIsIET 000OWTH OrpaHUYEHHs] U MUHOBATh “TEMHbIE yriibl 11a0IoHOB (QyHKIMHA. B 3TOM citydyae
MIPOTPAMMHUCT, MCIIONB3YIOMIMI Ball M1a0JIOH, CMOXKET YaCTUYHO CHENUAIN3UPOBATh I1Aa0JIOH KJlac-
ca. Tem caMbIM pemaercs Kak npooiema Mo MOBOAY TOTo, 4TO IMA0I0H (GYHKLIUH HE MOXET OBbITh
YaCTHYHO CIIENUATM3UPOBaH, TaK M IO MOBOJY TOTO, YTO CHEeNHaIM3aluy IadioHa (QyHKIMU He
Y4acTBYIOT B IIEpPETPY3Ke.

Ecnm BBI paboTaeTe ¢ KaKMM-TO WHBIM CTapbIM MIa0JOHOM (YHKIMH, B KOTOPOM HE HCIOJB30-
BaHa ONHUCaHHAs METOJAMKA (T.€. ¢ IIa0JOHOM (YHKIMH, HE Pealn30BaHHOM IIOCPEACTBOM IaliIoHa
KJIacca), ¥ XOTHTE HAIHMCATh COOCTBEHHYIO BEPCHIO UL YaCTHOTO CITydasi, KOTopas OJDKHA MPUHHU-
MaTh ydacTHe B Ieperpyske, — JelaiiTe ee He clenuanu3anyei, a oObMHON HeabIoHHONH (yHK-
el (cM. Takke pekoMmeHganuu 57 u 58).

Mpnmepsl

Ipumep. std: :swap. ba3osblii mabnon swap oOMeHHBaeT [Ba 3HaYeHust & U b myrem co3na-
HHS KOTTHM temp 3HadyeHust a, U npucBauBanuii @ = b u b = temp. Kakum o6paszom pacumpursb
JIaHHBIH 11a0JI0H U1 BalIMX cOOCTBeHHBIX THIIOB? IlycTh, HaIpuMep, y Bac €CTh Balll COOCTBEHHBIH
un Widget B Bammem npocTpaHcTBe MMeEH N:
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namespace N {
class widget { /* ... */ };

[Mpenmosnoxkum, uro umeercst 6oiee 3pheKTHBHEIN yTh 0OMeHa aByX oObexToB Widget. Yro Boi
JIOJDKHBI CIIENATh JJISI TOTO, YTOOBI OH MCIONB30BAJICSA CTAHAAPTHON OHONMHOTEKOMH, — Teperpy3uTh
swap (B TOM ke IPOCTPAaHCTBE UMEH, riae Haxoaurcs Widget; cM. pekoMeHmanuio 57) Wik Hero-
CPEACTBEHHO crienrani3upoBath Std: :swap? Cranaapt B JaHHOM Cllydae HeBPa3yMHTENEH, H Ha
MPAKTHKE UCIIONIB3YIOTCS pa3Hble MeTObI (CM. pekoMeHnanuo 65). Ceromus psa peaau3aluil Kop-
PEKTHO PEIIAIOT 3TOT BOMPOC, MPEIOCTABIIAS MEPErPYKEHHYIO (DYHKIIMIO B TOM K€ TPOCTPAHCTBE
uMeH, rae Haxoxurces Widget. Jlmst mpencraBieHHOro Bhile HemrabioHHOro kiacca Widget aro
BBITJISITUT CIIEAYHOIIUM 00pa3oM:

namespace N {
void swap( widget&, widget& );

3ametum, uto ecau Widget ssusercs mabnoHom

namespace N {
template<typename T> class widget { /* ... */ };

TO crienmanu3anys Std: : Swap monpocry HEBO3MOXHA, TaK KaK YaCTHYHOW CrelHaln3aliy 1mad-
noHa (YHKIMH He cymiecTByeT. Jlydmiee, 9To BBl MOXETE CAENaTh, — 3TO JOOABHUTH IEPETPY3KY
GbyHKIMT

namespace ??? { ) ] )
template<typename T> void swap(Widget<T>&, Widget<T>&);

Oto0 mpobneMaTHYHOE pPEIIeHHE, TOCKOJIBKY €CIH BBl HOMelaeTe 3Ty (GYHKIUIO B MPOCTPAHCTBO
HMEH, B KOTOpPOM Haxojutcst Widget, To MHOTHE pean3ali mpoCTo He B COCTOSHUM HAMTH ee, HO
[pH 3TOM CTaHIAPT 3alpelaeT pacrojarath JaHHYI0 (QYHKIHIO B mpoctpaHcTBe MMeH std. Dra
npo6iema HuKoraa Obl HE BO3HHUKIIA, €CIIM Obl cTaHIapT Ju00 yKa3blBajl, YTO MEperpy3Kd Halo Uc-
KaTh ¥ B MPOCTPAHCTBE UMEH THIA 1Ia0I0HA, TMOO0 IO3BOJIAI IIOMEINATh Neperpyxaemble GyHKIMU
B IPOCTPaHCTBO mMeH Std, min (Bo3Bpamasch K OCHOBHOMY BOIIPOCY JaHHOW PEKOMEHIAIHH)
IPSMO yKa3bIBaJl, YTO SWap JODKHA PEalH30BBIBATHCS C HUCIIOIb30BaHHEM IIa0JIOHA Kilacca, KOTO-
PBIil MOXKET OBITh YACTUYHO CIIEIIMATU3UPOBaH.

Ccblnku
[Austern99] §A.1.4 » [Sutter04] §7 » [Vandevoorde03] §12
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67. MuunTte MmakcuMasibHO 0000LLEeHHbIN KOop,

Pesiome

Ucnone3yiite mig peanuzauuu (QyHKIMOHAIBHOCTH Hauboisiee 000OIICHHBIE M aOCTpaKTHBIE
CpeAcTBa.

O6cyxneHune

Korza BbI nuiere TOT WM MHOM KO, UCHONB3yiTe Hauboee aOCTPaKTHBIE CPEACTBA, MO3BO-
JISFOLIME PeIIUTh OCTaBIEHHYIO 33ady. Beerna aymaiite Hax TeM, Kakue ONepaliy HakIaIbIBaloT
MEHbIlIEe KOJIMYECTBO TpeOoBaHUM K uHTepdeiicaM, ¢ KOTOpbIMU OHM paboTaroT. Takas MpUBBIUKA
ceaeT Bam KoJ Oosiee 0O0OILICHHBIM, a CJIEJOBaTENIbHO, B OOJIbILCH CTENEHU MTOBTOPHO HCIIOJb-
3yeMBbIM U 6oJiee IPUCIIOCOOIEHHBIM KO BHECEHUIO U3MEHEHUI B €0 OKPYKEHUE.

W HampoTuB, KOJI, HEOTIPABJAHHO MIPUBA3AaHHBIN K JIETalIsAM, OKa3bIBA€TCs YPE3MEPHO “)KECTKUM
U HECTIOCOOHBIM K IOBTOPHOMY HCIOJIb30BaHHUIO.

e Ucnonvsyiime ons cpaguerust umepamopos !=emecmo <. Oneparop != Gosee oOuwii u npu-
MEHHM K GOJIbIIEMY KIIACCY OOBEKTOB; OMEpaTop < TpeOyeT YIopsAIOueHHS U MOXET ObITh pea-
JIM30BaH TOJIBKO MTEPATOPAaMH MPOM3BOJIBHOIO AOCTyMA. IIpn MCMONb30BaHHU omeparopa =
Balll KOJI IIPOLIE TIEPEHOCHTCS JUIsl pabOThI C IPYTMMHU THUIIAMH UTEPATOPOB, TAKUMH KaK OJHO-
Y JIByHAIPaBJICHHbIE HTEPATOPBHI.

o Jhyuute ucnonwv3oeams umepamopsl, a He uHoekcvl. MHOTHe KOHTeHHephl He IOJIEP>KUBAIOT
WHJICKCHBII JIOCTYII; HarpuMep, KoHTeitHep 11St He B cocTosHUM 3(Q()EKTHBHO PEaln30BaTh
ero. OnHaKko Bce KOHTEHHEPHI MOIEPKUBAIOT UTEpaTophl. TakuMm 00pa3oM, HTepaTopsl odec-
MeYMBAIOT OOJIBIIYI0 000OIIEHHOCTh KOJa, M MPU HEOOXOIMMOCTH OHH MOT'YT MCIIOIb30BaThCs
COBMECTHO C MHJIEKCHBIM JIOCTYIIOM.

o HUcnonwsyime empty () emecmo size() == 0. “Ilyct/ue nyct” — Gojiee NPUMHTUBHAS KOH-
HeNs, YeM “TOYHBIH pa3mep”’. HamprmMep, BBl MOXKeTe He 3HaTh pa3Mep MOTOKa, HO BCEra Mo-
JKETE CKa3aTh O TOM, ITyCT OH MJIM HET; TO K€ CaAMOE CIPABEJIMBO M YISl BXOAHBIX UTEPATOPOB.
Hexkotopble KoHTelHepsI, Takue Kak 11 St, peanmsyror empty Gosee 3¢ dekTuBHO, ueM S1ize.

o Ucnonwb3ytime HAUbLCULUL KIACC UEPaPXUU, NPe0oCmAassaiowuil HeodXo0UMy 6am QYHK-
yuonanebHocmy. IIpu MPOrpaMMUPOBAHHUH C HCIIOJIb30BAHUEM JUHAMHYECKHX MOIUMOPQHBIX
KJIACCOB HE CJEAYeT NeNiaTh KOJA 3aBHCHUMBIM OT HEHYXHBIX BaM JeTajlell U IPHUBS3bIBATHCS
K OTpe/IeJICHHBIM NPOU3BOAHBIM KJIacCaM.

e byovme KOppeKmHubvl npu Ucnoib306anuu CONSt (cm. pexomenoayuro 15). Tlepenaya napamer-
poB const& HakmaapiBaeT MEHbIIIE OrPAaHMYEHUI Ha BBI3BIBAIOIINI KOJI, TOCKOJIBKY CONst&
OXBATHIBACT KaK KOHCTAHTHBIC, TAK U HEKOHCTAHTHBIC OOBEKTHI.

NckniodeHunda

B HeKOTOpBIX CIy4asx NPHMEHEHHe WHIEKCOB BMECTO HTEPATOPOB IIO3BOIISIET KOMITHIATOPY
JIyqme€ OInTUMU3UPOBATh KOM. O}IHaKO nepea TeM KakK peIIuThCsa Ha TaKOH mar, y6e;1nTec5, 4YTO BbI
JeHCTBUTENEHO B HEM HYXXIAeTeCh U YTO Balll KOMIHMIATOP ACHCTBUTENBHO MPU 3TOM JIydIle OITH-
MU3UPYET Balll KOA (CM. PEKOMEHAALUIO §).

Ccbinkn
[Koenig97] §12.7, §17-18 » [MeyersO1] §4  [Stroustrup00] §13, §17.1.1 * [Sutter04] §1, §5, §34
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O6paboTKa oLUMOOK U UCKJTIOYEeHUS

Obpabomxa owmubOK — CL0ACHAS 3a0aud, Npu peueHuy Komopot
npozpammucmy mpefyemcst Csi HOMOUb, KOMOPAsi MOJbKO
Mooicem 6bImb nPedocmasienda.

— Bwsipa Ctpayctpyn (Bjarne Stroustrup),
[Stroustrup94] §16.2

Hmeemca mpu cnocoba nanucams npocpammy 6e3 ouubox;
HO pabomaem mMonbKO mpemuii Cnocoo.
— Anan [lepnuc (Alan Perlis)

Bompoc He B ToM, OyaeM JI MBI elIaTh IPOrpaMMHBIe ommOKH. Bompoc B Tom, OyneM 1H MBI
4T0-1100 MPEeANPUHUMATh, YTOOB! TO3BOJIUTH KOMIMISATOPY U APYTUM HCIOJIB3yeMbIM HHCTPYMEH-
TaM HX OOHAPYKHUTb.

B sTOM pasnene NOKyMEHTHPOBAaHBI MOOBITHIE TPYIOM MHOMKECTBA IPOTPaMMUCTOB 3HAHMSA
1 HaIITydIIHe MPaKTHIeCKHe MOIXO0/BI, HEKOTOPBIE M3 KOTOPBIX CTOMIIM MHOTHUX JIeT paboTel. Cremyii-
T€ MPUBEJICHHBIM MpaBWIaM U peKoMeHaaumsaM. Korjma Mbl MuieM CIOXKHYIO, HaJICKHYI U Oe3orac-
HYIO IIPOTpaMMy — HaM TpeOyeTcst Bcsl HOMOIIb, KOTOPYIO MBI TOJIBKO B COCTOSTHIHN MOJTYIHTb.

B sToM paszene Mbl cunTaeM Haubosiee 3HAUMMON pekoMeHzaauuio 69 — “Ompenenure pasym-
HYIO CTpaTerHio 00paboTKH OMHUOOK U CTPOro eif cnemynTe”.



68. LLInpoko npumeHanTe assert
AN LOKYMEHTUPOBAHUA BHYTPEHHUX
AonyweHuin " UHBapnaHToB

Pesiome

Ucnonpayiite assert uiam ero SKBHBAJCHT JJIS JOKYMEHTHPOBAHUS BHYTPEHHUX JOIMYIICHUAN
B MojyJie (T.e. TaM, IJie BBI3bIBAEMBIN 1 BBI3BIBAIOIINHN KOJ MOAEPKUBAIOTCS OAHUM U TEM XKe Ipo-
TPaMMHUCTOM WM KOMaHJIO#), KOTOpPBIE JODKHBI BCETJA BBHIMONHATHECS (B MPOTHUBHOM CITydae OHH
SIBJISIFOTCS CJICZICTBUEM MPOTPAMMHOM ONIMOKH; HApPUMEp, HapYIICHUE MOCTYCIOBHH QYHKIUH, 00-
Hapy)XeHHOE BbI3bIBatOIUM KofoM). (CM. Takxke pexomeHmanuro 70.) Yoenutech, 4To UCMOIB30Ba-
HHE aSSert He NIPUBOAMT K MOOOYHBIM JICHCTBUSM.

O6cyxneHune

Ouensb mpyoHo Hatimu ouwuoOKy 8 c6oem Kooe, Ko20d 8bl uujeme ee;
HO 80 CMO Kpam mpyoHee Hallmu ee, eciu 8bl cuumaeme,
umo ee mam Hem.

— CtuB Mak-Konnemnn (Steve McConnell)

TpyAHO NepeoreHUTh BCIO MOIIb assert. DTOT Makpoc U €ro aabTepPHATUBBI, TAKHWE KaK I1a0-
JIOHBI IIPOBEPKH BPEMEHM KOMIMWIALIMU (UM, YTO HECKOJBKO XY)KE, BPEMEHH BBIIOJIHEHUS), MIPE-
CTaBJIAIOT cOOOH HEOLICHUMBIH HHCTPYMEHTApHH A1 OOHAPYKEHUS M OTIAAKHU MPOTPaMMHBIX OLIH-
60k pu paboTe Haj npoekramu. Cpenyu MpoYuX MHCTPYMEHTOB y HMX, HOXalyid, Haulydllee OT-
HOIIICHUE CII0KHOCTH/3((PEKTUBHOCTS.

PaccmarpuBaeMble IPOBEPKU OOBIYHO I'€HEPUPYIOT KOJ TOJIBKO B PEKUME OTIAAKU (KOrjga He
ompezeneH Makpoc NDEBUG), Tak YTO OT HHX MOXKHO OCBOOOIHUTHCS NMpH COOpPKE OKOHYATETbHOMH
Bepcuy nporpammsl. 11IMpoko MCoNb3ylHTe TPOBEPKH B CBOMX MIPOrpaMMax, HO HUKOTAA HE MUILIU-
Te BBIPAXKEHUH B assert, KOTopble MOTYT UMETh 0O0YHOe AeicTBHe. IIpu MOCTpOeHNH OKOHYa-
TEJbHOW BepcuH, Korga Oyner onpeneneH Mmakpoc NDEBUG, npoBepku He OyayT TreHepHpoBaTh HU-
KaKoro Koja:

assert( ++i < 1imit ); // Nnoxo: i yBennunmBaeTCs TONbKO B
// OTNajo4HOM pexume

CornacHo Teopur MHGOOpPMAIHHU, KOJMIECTBO MHGOPMAIHH, 3aKITIOYAIOIIeecss B COOBITHH, 00-
PaTHO NPOINOPUHUOHAIIBHO BEPOATHOCTU HAHHOI'O CO6BITI/I$[. To ecth yemM MeHee BCPOATHO, YTO Ka-
Kasi-TO TIPOBEpKa cpaboTaeT, TeM OoJblIe HH(POPMAIIUH BbI TIOJyYHTE, KOTJa OHA cpadoTaer.

Ws6eraiite npumenenust assert(false), aydme ucnons3osars assert(! " nHdbopmaumoHHoe
coobueHre"). BoNbIIMHCTBO KOMIWIATOPOB BCTABSIT CTPOKY B BBIBOJ cOO0IIeHNs 06 ommoke. [Toy-
Maiite Takke o nobasnenn &&'" MHHOPMaLMOHHOe coobleHre" Kk Gonee CII0KHBIM MPOBEPKAM BMe-
CTO KOMMEHTapHI.

PaccmoTtpumM ompenenenue Bamero cobctBeHHoro assert. CranmapTHbIE Makpoc assert
MPOCTO OECLEPEMOHHO 3aBepIlaeT Bally MPOrpaMMy ¢ BBIBOJJOM COOOLICHHS B CTAHIAPTHBII IIOTOK
BBIBOJA. Bama cpena, BeposiTHO, 00iagaeT paclIMpeHHBIMH BO3MOXKHOCTSIMU OTJIAJIKH; MyCTb, Ha-
IpUMep, OHa B COCTOSIHMU aBTOMAaTUYECKH 3aITyCTUTh HHTEPAKTHBHEIA OTIIATIHK. B 9TOM cirydae BbI
MOJKETE OIPEIENIUTh COOCTBEHHBIH Makpoc MYASSERT W HMCHONB30BaTh €ro. MOXET Takke OKa-
3aThCsl TIOJIE3HBIM OCTaBHTh OOJBIIMHCTBO MPOBEPOK JaKe B OKOHYATENHHON BEPCHU MPOTPAMMBI
(JTydiie HE OTKJIOYATH MPOBEPKH MO CO0OpakeHUs M 3(P(PEKTHBHOCTH, NMOKa HEOOXOIUMOCTh 3TOTO
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OTKJIIOUECHHs He OyJIET TOYHO J0KAa3aHa; CM. PEKOMEHIAIMIO 8), TaK YTO CYIECTBEHHbBIE IPEUMYIIIE-
CTBa MOXET IIPEAOCTABUThL HAIMYHE PA3IMYHBIX “yPOBHEW NPOBEPKH”, HEKOTOPHIE U3 KOTOPBIX MO-
I'YT OCTaBaTLCS AKTUBHBIMU U B OKOHYATEIBHON BEPCUH IIPOrPAMMBbI.

IIpoBepKM 3a4acTyr0 CBA3AHBI C YCIOBHSAMH, KOTOPBIE MOXKHO OBbUIO Obl HPOTECTUPOBATH BO
BpEMsl KOMITWISLIMH, €CJIU Obl A3bIK ObLI JOCTATOYHO BHIPa3UTEIIEH i 3Toro. Hamnpumep, Bar npo-
€KT MOJKET I10JIaraThCs Ha TO, YTO KaxAblil 00heKT Kiacca Employee uMmeer HEHyJIEBOM MIEHTH-
¢ukarop id_. B umease KOMIMIATOp MOT Obl aHAIM3UPOBATH KOHCTPYKTOp Employee u ero uie-
HEBI ¥ JIOKa3aTh [IPY IIOMOIIY CTATHYECKOTO aHAIM3a, YTO YKa3aHHOE YCIOBUE BCET/IA BHIIOJIHIETC.
B peanbHOIli cuTyaimu BBl MOKETE UConb3oBath assert(id_!=0) B peanmuzanuu Employee:

unsigned int Employee::GetID() {

assert (id_!=0 & "Employee ID nonxeH 6biTb HeHynesbM") ;
return id_;

He ucnone3yiite assert ais cooOmenns 00 OmmOKkax BpeMEHH BBITIOJNHEHHS (CM. PEeKOMEHIa-
muu 70 u 72). Hampumep, He ciieyeT NpUMEHSTh asSert, yToOsl yOeauThes: B KOPPEeKTHOH paboTte
malTloc, ycrenmHoM co3aHri OKHA WM 3aIlyCcKe MOTOKa MporpamMmbl. OJHAKO MOXHO HCIIONIB30-
BaTh assert, utoObl yoenutbes, uto API paboTaer Tak, kak TOKyMEeHTHpoBaHO. Hampumep, eciu
BBI BBI3bIBaeTe HEKOTOpPYIO (yHKIHI0 APL, B JOKyMeHTanMu Ha KOTOPYIO CKa3aHO, YTO OHa BCernaa
BO3BpalaeT MOJOXKUTEIBHOE 3HAUCHHE, HO BBI 10JI03PEBACTE HATNYNE B HEH OMIMOKH — I0CTIE BBI-
30Ba 3TOW (DYHKIUHM MOKHO BOCIIOJIB30BATHCS S Sert s MpOBEPKH BHIOIHEHHS TOCTYCIOBHSL

He pexomeHnyeTcsi BMECTO IIPOBEPOK I€HEPUPOBATH UCKIIIOUEHHUS, HECMOTPS Ha TO, YTO UMEHHO
JUTSL 3TOM 1ienu ObUT pa3paboTaH cranaapTHbIi kiace std: :1ogic_error. [aBHbIi HETOCTATOK
UCTIONB30BAHUS UCKIIIOUSHUH 1711 COOOIIEHMST O MPOTPAMMHBIX OLIMOKAaX COCTOMT B TOM, YTO HPHU
3TOM He TpeOyeTcsl CBepTKa CTeKa — JKeNaTeJIbHO BBI3BATh OTJIAMYMK UMEHHO B TOMl CTpOKe, rue
00HapY’KEHO HapYIICHHUE, C IIOJHBIM COXPAHEHUEM COCTOSHUS IPOTPaMMBI.

PestomMupys: UMEIOTCS OMIMOKK, O KOTOPHIX BBI 3HAETE, YTO OHU MOTYT MPOH30MUTH (CM. PEKO-
MeHganuu ¢ 69 mo 75). Bece ocranbpHbIe OMINMOKK MPOU30MTH HE JOJDKHBI, M €CIIM 3TO BCE XKE Cllyda-
€TCsl — TO 3TO OMMUOKa mporpaMmucta. s Takux omMOoK uMeercst assert.

Mpnmepsl

IIpumep. Ilposepra 6a3z06bix Oonyujeruii. Bce Mbl CTaJKHBAIKCh C CUTYalUsIMH, KOT/Ia MPOUC-
XOJWIIO YTO-TO, YTO “Hy HHKAaK He MOXeT mpou3oiitn”. Ho wacto naxke COOCTBEHHBIH OIBIT Mayo
YeMy YYHUT, U 4epe3 HEKOTOPOE BPEMsl OMNSTh HAYMHAECTCS — ‘‘9TO 3HAYCHHUE MOXKET OBbITh TOJBKO
TIOJIOKHUTEIBHBIM!”, “COBEpIIIEHHO OYEBUIHO, UYTO ITOT yKa3aTelb He HyneBoi!”... PazpaboTka mpo-
rpaMMHOro of0ecriedyeHuss — paboTa C0oXKHas, ¥ B MPOrpamMMe, B KOTOPYK) BHOCSATCS W3MEHEHMUS,
MOXET HPOU3OUTH Bce, YTO yroiHo. [IpoBepkH NpeaHa3HAYEHBI U1 TOTO, YTOOBI YOSIUTHCS B
CIpaBe/IIIMBOCTH BalllMX MpeAnoyiokeHuid. He cTecHsiiTech MpOBEPTh TaBTOJOTHUH, KOTOPBIE HE B
COCTOSIHUH 00€CIIeUNTh CUCTEMA:

string Date::DayOfweek() const {

// TpoBepKka WHBAPWAHTOB

assert( day_ > 0 && day_ <= 31 );
ﬁsert( month_ > 0 && month_ <= 12 );

Ccblnkun

[Abrahams01b] * [AlexandrescuO3b] * [AlexandrescuO3c] ¢ [Allison98] §13 » [Cargill92] pp. 34-35 ¢
[Cline99] §10.01-10 ¢ [Dewhurst03] §28 ¢ [Keffer95] pp. 24-25 ¢ [Lakos96] §2.6, §10.2.1
[McConnell93] §5.6 * [Stroustrup00] §24.3.7, S§E.2, §E.3.5, SE.6 * [Sutter00] §47
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69. OnpeaenuTte pa3yMHylo cTpaTerumio

00paboTku OINOOK N CTPOro en cnepynTe

Pesiome

Emre Ha panHel cTaauy MPOEKTUPOBAHMS pa3paboTaiiTe NIPaKTUYHYIO, IOCIEN0BATEIbHYIO H pa-
3YMHYIO CTpaTeruto oOpaboTKH OMIMOOK W CTpOro cienyiire eil. YOenurech, 4To Balla CTpaTerus
BKJIIOYAET CJIELYIOLICE.

Hoenmugpuxayus: xakue yCIOBUSI SIBISIFOTCS] OIIHOKOIA.
Cmpozeocmb: HACKOJIBKO Ba)KHA KaXK/ask OIIMOKa.
Obnapysicenue: Kakoi KOl OTBEYaeT 3a 00HAPYKEHHE OLTHOKH.

Pacnpocmpanenue: kKakoit MEXaHM3M HCIIOIB3YETCS I ONMUCAHKA U PACIIPOCTPAHEHUs YBe-
JIOMJICHUS 00 oLIHOKE B KaXKI0M MOJTYJIE.

Obpabomxa: Kakoi KOJI OTBEYAET 3a BHINOJIHEHUE JICHCTBUI, CBSI3aHHBIX C OLUIMOKOM.

Veeoomnenue: xakum 00pazom nHGopManus 00 OMIMOKE BHOCUTCS B KYPHAIBHBIN (aiiil uiu
HPOM3BOJUTCS YBEIOMIICHHC TIOJIb30BATEIS IPOrPAMMBI.

W3mensiiTe MexaHn3MBbl 00pabOTKU OIIMOOK TONBKO B Mpeaeiax TPaHuIl MOTYJISL.

O6cyxaeHune

B sToit PCKOMCEHIAAKU MBI pacCMaTpHUBacM OIINOKHU BPEMEHHU BBINIOJTHCHU S, BOBHUKHOBCHHUE KO-
TOPBIX HE CBA3aHO C HEBEPHBIM KOIMPOBAaHUEM (TaKHM ONIMOKAM ITOCBSAIICHa peKOMeHIaus 68).

Omnpenenure CTPaTerHio cooduieHns 00 ommoOkax ¥ MX 00pabOTKM Ul BaIero MPHIIOKEHUS
U IS KQKTOTO MOJXYIS MM TIOJCHCTEMBI, H CTPOTo cienyite eif. CTparerns DOIDKHA BKIOYATH,
KaK MUHUMYM, CJICAYIOIINEC ITYHKTBIL

Besne.

Onpedenenue owubok. JIns Kaxaoi cynHOCTH (Hanpumep, Ui KaXIoW (YHKIMH, Kilacca,
MOJyJIsl) JOKYMEHTHUPYHTE BHyTPEHHUE M BHEIITHUE WHBAPUAHTEIL.

Jlnst xkax o GyHKIuH.

Onpeoenenue owubok. J{ns kaxnoi GyHKINH TOKyMEHTHPYHTE ee Npel- W MOCTYCIOBHSA,
MHBApUaHTHI, 32 KOTOPhIe OHAa OTBEYAeT, U rapaHTHU 0e30IacHOCTH, KOTOpPBIE OHA IOLAEp-
)kuBaeT (cM. pekomeHaanuu 70 u 71). 3aMeTHM, UTO JAECTPYKTOPHI U PYHKIIUH OCBOOOXKIC-
HHS PECypcoB JOJDKHBI BCETAa IMOLAEPKHUBATh IapaHTUIO 0ecCOOHHOCTH, MOCKONBKY B IPO-
THUBHOM CIIy4ae 4acTO HEBO3MOXXHO HaJEKHO M 0E30IacHO BBHIIOIHUTH OCBOOOXKICHHE 3a-
XBau€HHBIX pecypcoB (cM. pekoMeHaanuo 51).

Jlst kaxxort ommOKu (CM. ompesenenue “‘ommoku” B pekomeHmanuu 70).
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Cepvesnocms owubku u kamezopusayus. JIs Kax10i omnOKY ONpeenuTe ypoBeHb Cepb-
e3HoCTH. JKenmaTenbHO MPeJoCTaBUTh CIIOCO0 TOHKON HACTPOWKH AMATHOCTHKH IS OTIpene-
JICHHBIX KaTeTOpUil U ypOBHEH OIHOOK.

Obnapyarcenue owinbok. JIis KaxI0i OmMUOKU JOKYMEHTHPYHTE, Kakoi MMEHHO KOJ[ OTBe-
9aeT 3a ee 0OHapyKeHHe, CIemys coBeTaM pexoMeHaarmu 70.

Obpabomxka owumbok. JInd KaXIol OMHMOKK OIpefeuTe KO, KOTOPEIH OTBedaeT 3a ee 00-
paboTky, cienys copetaM peKoMeHnauu 74.
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o Vgeoomnenue 06 owubkax. JIng KaKaod OMMOKH ONpENeINTe COOTBETCTBYIOLIIMH METO[
yBenomieHus. Clofa BXOAAT 3alMCh HAa AUCK B JKYpHAIBHEIN (aifi, pacredaTka WIH Taxe
ornpaBka SMS Ha MOOMIIBHBIN TeneOH aAMUHICTPATOPA.

I[J'If[ KaXa0oro MoayJis.

e [lepedaua owubku. JInsa kaxmoro Moayist (0OpaTuTe BHUMaHUE: AJIs1 KQXKJ0T0 MOJYJIs, a He
JUTSL KKIOW OIIMOKH) ONPEIeNTUTe MEXaHM3M, KOTOPBIA OYIeT HCIOJIb30BaThCs IS Mepeia-
yn uHpopManuu o6 ommuobke (Hanpumep, uckimoueHuss C++, uckmouenus COM, uckiroue-
uHust CORBA, xoje1 Bo3BpaTa).

M5! yKe oJUepKUBajM, YTO CTpaTerust 00paboTKH OMIMOOK MOXKET U3MEHSTHCS TOJIBKO Ha rpa-
HUaX Moaylelt (cMm. pekomernarmu 62 u 63). Kaxasiit MoIyns JOIDKEH MOCIIEA0BATEBHO UCTIONh-
30BaTh €AMHYIO CTPATETHIO 0OpabOTKU OMIMOOK BHYTPU MO/ (HaIpHMep, MOIYJNIH, HAaIlCAaHHBIC
Ha C++, IOJDKHBI MCTIOJB30BaTh UCKIIOYEHUS; CM. PEKOMEHJANUIO 72), ¥ IOCIEI0BATENBHO I0JIb-
30BaThCsl €IMHOM, XOTs, BO3MOXHO, HHOHM cTpaTerueil o0paboTku omunboK Juisi cBoero uHTepderiica
(HampuMep, MOAYJIb MOXKET IpenocTaBiiaTh oObraHBIN API Ha s3pike C, 4TOOBI 00ECHEYHTH BO3-
MOXHOCTh €T0 HMCIOJIb30BaHMs KOJOM, HAITMCAHHOM Ha Pa3HBIX S3bIKaX MPOTPaMMHUPOBAHUS; WU
ucnonb30BaTh 060109ky COM u, cOOTBEeTCTBEHHO, UCKItoYeHUSI COM).

Bce yHkuuny, sBISIOLIMEcs TOYKaMU BXOJa B MOJYJIb, HEMOCPEACTBEHHO OTBEYAIOT 3a MPeo0-
pa3oBaHUE MEXAy BHYTPEHHEH 1 BHEUIHEH CTpaTerusMu, €Clii OHU pa3nuuHbl. Hanpumep, B Moxy-
JIe, KOTOPBIil BHYTPEHHE HMCIOJb3yeT uckmodeHus: C++, HO mpenocrasiser uHrepderic B cruie C
API, Bce dynkumn mHTepdeiica NoDKHBI comepxars mepexsar catch(...) Bcex HCKIIOYEHHIA
1 IpeoOpa3oBEIBATh UX B KOJBI OIIHOOK.

OOparuTe BHUMaHKe, B YaCTHOCTH, Ha TO, YTO (DYHKIMH 0OPaTHOTO BBI30BA U (DYHKIMHU IIOTOKOB
0 OMNPEICTCHUIO SBJISIOTCS (MM MOTYT OBITh) TPaHUIAMU MOy, Teno Kaxaon (QyHkuuu oopat-
HOTO BBI30Ba WM (DYHKIMH IOTOKAa NOJDKHO NMPeoOpa3oBBIBaTh BHYTPEHHUIA MEXaHHU3M OLIMOOK
B MEXaHU3M, HCIIOJIB3YIOIIMICS cTpaTerueii uaTepdeiica (cM. peKoMeHaanu 62).

Ccbinkn

[Abrahams01b] o [Allison98] §13 » [McConnell93] §5.6 * [Stroustrup94] §16.2, §E.2 * [Stroustrup00]
§14.9, §19.3.1 * [Sutter04b]
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70. OTnuyaiTe oINMOKU OT cUTyauun,
He 9ABJFI0WUXCHa ommoKkamum

Pesiome

OyHkiums npenacrasisier coboi enunuiy padotel. Takum o0pa3om, cOou clieyeT paccMaTpu-
BaTh JMOO KaK OIIMOKH, JTMOO KaK IITATHBIE CUTYAllHH, B 3aBUCHMOCTHU OT MX BIHSHHS Ha QYHKIHH.
B ¢yukiuu T cOoit siBisieTcst ommMOKOl TOTIA ¥ TOJIBLKO TOTZa, KOIia OH HapyllaeT OJHO U3 MpeiLy-
croBuii T, He MO3BOJISET BHIMOJIHUTH MPEIYCIOBUE BBI3BIBACMON €10 (DYHKIMHU, NPEISATCTBYET JI0C-
THKEHHIO COOCTBEHHBIX MOCTYCI0BUM T WM coXpaHeHHIO MHBapHaHTa, 3a MOANEPKKY KOTOPOIo
orBevaer QpyHkius T.

B uacTHOCTH, B 3TOI1 peKOMEHIAIMK Mbl HCKJIFOYAaeM BHYTPEHHHE TPOrPaMMHBIE OLIHOKH (T.€. Te,
TJIe 32 BBI3BIBAIONIMIT M BHI3BIBAEMBIIT KOJI OTBEYACT OAWH U TOT K€ YENIOBEK WIIM KOMAaHIa, HAIPUMED,
B TIpejiesax omHOro Moayis). OHU MPEACTABISIOT COOOH OTACIBHYIO KaTErOpHIO OIMOOK, i PaboThI
€ KOTOPOU HUCIIOJB3YeTCs TAKOE CPEACTBO, KaK MPOBEPKH (CM. pEKOMEHIAIHIO0 68).

O6cyxaeHue

OueHb BOXKHO YCTKO PasiMyaTh OMIMOKU M CHUTYallUd, HE SBIISIOLIMECS OMIMOKaMH B IUIAHE HX
BIHSIHUS HA Pa0boTy (DYHKIWIA, B 0COOEHHOCTH B LENSAX ONpEAeIeHUs TapaHTHi 0e30ImacHOCTH (CM. pe-
komeHanuo 71). KiroueBbIMH ClIOBaMU JaHHOW PEKOMEH[ALIUK SBIISIOTCS HpedyCcllogue, OCHyClo-
6ue U UHBAPUAHM.

OyHKIMA IpeACTaBIseT coOoi 6a30ByI0 eAMHMIYY pabOThl, HE3aBUCUMO OT TOTO, IPOrpaMMH-
pyere nmu Bbl Ha C++ B CTPYKTYpPHOM, OOBEKTHO-OPHUEHTHPOBAHHOM WM OOOOIIEHHOM CTHIIE.
OyHKIMA AenaeT ONpeeieHHbIe IPEeIIOIOKEHHS 0 HaYalbHOM COCTOSHHMU (IIPERyCNIOBUS, 32 BBI-
MIOJTHEHUE KOTOPBIX HECET OTBETCTBEHHOCTh BBI3BIBAIOLIMN KOJ, a 3@ MPOBEPKY — BBI3bIBAEMBIil)
¥ BBIIIOJIHSAET OJHO WJIM HECKOJIBKO JIEHCTBHUH (HOKYMEHTHUPYEMBIX, KaK pe3ysibTaT BBIIOJIHEHHS
(GYHKLIWH, WK €€ MOCTYCJIOBHS, 32 BEIIIOJHEHNE KOTOPBIX HECET OTBETCTBEHHOCTh HaHHAs (yHK-
nust). OyHKIMA MOXKET (Hapsdy ¢ APYruMH (QYHKIMSIMHA) HECTH OTBETCTBEHHOCTH 3a MOJICpPIKaHUE
OJTHOTO WJIM HECKOJBKHX MHBAapHAHTOB. B 4acTHOCTH, He 3aKpbITask HEKOHCTAHTHAS (DYHKLHS-WICH
TI0 OTIPENIEJICHHIO TPEJICTABISECT COO0M eUHUIYY PabOThl HaJl OOBEKTOM, U JOJDKHA TIEPEBECTH 00b-
€KT U3 OJIHOTO KOPPEKTHOT'0, COXPaHAIOLIEr0 MHBAPUAHT COCTOSIHUA B Jipyroe. Bo BpeMs BbImosIHe-
HUA Tesa (QYHKLIUM-UIeHa UHBAPHAHT O0BEKTa MOXKET (M MPaKTUYECKH BCErja JOJDKEH) HapyllaThb-
Cs1, ¥ 9TO BIIOJIHE HOPMAJIbHAsI CHTYaLMsL, JIUIIB OBl IO OKOHYaHUU paboThl HYHKINH-YIeHa HHBAPH-
aHT BHOBb BBINOJHsICA. DyHKIMU Oojee BBICOKOTO YPOBHS OOBEAMHSIOT (GyHKIMU Oosee HU3KOTO
YpOBHS B OoJIbIINE €AWHULBI paOOTHI.

OwmmnbKo# siBisercs 000 OO0, KOTOPBIN He AaeT (YHKIMH YCIIEIIHO 3aBepIInThcs. MMeercs
TPH BHUJIa OIITUOOK.

e Hapywenue unu Hego3MOJICHOCMYb docmudiceHus npedycnogus. OyHKIM 0OHapy>KUBaeT Ha-
pYIIEHHE OTHOTO U3 CBOMX COOCTBEHHBIX MPENYCIOBUIA (HapHMep, OrpaHUYeHHs, HaKJIa bl
BAaEMOI'0 Ha MapaMeTp WIN COCTOSHHE) WIN CTAIKUBACTCS C YCIOBUEM, KOTOPOE HE I03BOJIS-
€T JOCTUYb BBIOJHEHHS MPEIyCIOBHS IJIsI HEKOTOPOH APYrod HeoTheMIeMOW (YHKIHH,
KOTOpasi OJKHA OBITh BBI3BaHA.

e Hecnocobnocms 0ocmuyb nocmycnosus. ODYHKIMS CTAIKUBAECTCS C CUTyalluel, KoTopas He I110-
3BOJISICT € BBITIOJHUTH OJHO M3 €e COOCTBEHHBIX MocTycioBuid. Ecmu dyHKIMS BO3Bpamiaer
3Ha4YEHHUE, OTy4eHUE KOPPEKTHOTO BO3BPALIAEMOr0 3HAYEHUSI SIBJISIETCS €€ IIOCTYCIOBHEM.
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e Hecnocobnocmv 6occmanosnenusa ungapuanma. OyHKIUS CTAIKUBAETCA C CHTyallUeH, Ko-
TOpast He MO3BOJIET eif BOCCTAaHOBUTH MHBAPHAHT, 32 MOMIEPXKKY KOTOPOTO OHA OTBEYAET.
DTO yacTHBIH ClIydail IOCTYCJIOBHS, KOTOPBI B OCOOCHHOCTH OTHOCHUTCS K (DyHKIHSIM-
4neHaM. BakHeHImM nocTycIoBHeM BceX He 3aKPBITHIX (DYHKIMI-UICHOB ABISETCS BOCCTA-
HOBJIEHUE UHBapHaHTa Kiacca (cM. [Stroustrup00] §E.2.)

Bce npoune curyanuu ommOKaMu He SIBISIOTCS, U, CIEI0BATENIbHO, YBEJOMIIATh O HUX, KaK 00
omubKax, He TpeOyeTcs (CM. IPUMEpPhI K JaHHOW PeKOMEHAAINN).

Kon, KoTopblii MOXeT BbI3BaTh OLIMOKY, OTBEYAET 3a ee OOHapyKEHHE 1 yBeloMJIeH e 0 Hell. B yact-
HOCTH, BBI3BIBAOIINIA KO/ JOJDKEH OOHAPY)KUTh U YBEJIOMHTb O CHTYAI[MH, KOTJ]a OH HE B COCTOSHUM BbI-
TIOJTHUTH TIPETYCIIOBHS BhI3bIBAEGMON (PYHKIMH (B OCOOCHHOCTH €CJU VIS BBI3bIBAaeMOM (DYHKIMH JTOKY-
MEHTHPOBAHO OTCYTCTBHE IIPOBEPOK C €€ CTOPOHBI; TAK, HAIPUMED, oneparop vector: :operator[]
He 00513aH BBIIIOJIHATH IPOBEPKY IOIaJaHus apryMeHTa B KOPPEKTHBIH MHTepBasl 3Ha4eHui). OHaKo mo-
CKOJIBKY BbI3bIBacMasi (DYHKIIMSI HE MOJKET TI0JIaraTbCsi Ha KOPPEKTHOCTh Pa0OThl BBI3BIBAIOILIECTO KOJIA,
JKENaTeNIbHO, YTOObI OHA BBINOJNHsIA COOCTBEHHBIE NPOBEPKH IPEIYCIOBHI U yBenoMIsia 00 oOHapy-
JKCHHBIX HapyYIICHHsIX, TeHepUpYs OMIMOKY (WM, €ciii (DYHKLMS SBIISICTCSI BHYTPEHHEH 11 (T.€. BBI3bI-
BaeMOM TOJILKO B Mpejenax) MOIyJs, TO HapyLIEHHWE IPEeIyCIOBHHA IO ONPEAENICHHIO SBISETCS IMpo-
IPaMMHO# OIIMOKO#H 1 IOJDKHO 00pabaThIBaTHCS MPU OMOLIM aSSert (cM. pekoMeHaaiuio 68)).

Jlo6aBuM mapy cioB 00 ONpEAeNeHNH NPeIyCIOBHiA (QyHKIMH. YCIOBHE SBISETCS MPEIyCIOBH-
em QyHkiumu T Torma u ToJIbKO TOTIA, KOrJa MMEIOTCS OCHOBAHUs OXKUIATh, YTO BECH BHI3BIBAOLIUIA
KOJI TIPOBEPSET BHIMOIHEHHE JAHHOTO YCIOBHUs mepex BoizoBoM ¢Gyukimu f. Hanpumep, 6sut0 Gbl
HEBEPHO TI0JIaraTh MPeayCIOBUEM HEYTO, YTO MOXET OBITh IPOBEPEHO TOJBKO MYTEM BBITIOJTHEHHS
CYIIECTBCHHOW paboThl caMoil (yHKIHEH, 00 MyTeM I0CTyna K 3aKpbiToi MHpopMarwu. Takas
paboTa J0JKHA BBIMOJIHATHCS B (DYHKIMHU U HE 1yOIMPOBAThCS BBI3BIBAIOIINM €€ KOJIOM.

Hanpumep, QyHKIms, KoTopast mojty4aeT 00beKT String, comepxaimii umst ¢aiiia, 0ObIYHO He
JIOJDKHA JIeNaTh YCJIOBUE CYNIECTBOBaHMs (haiiia MperycloBHEM, MOCKOJbKY BBI3BIBAIOIINI KO/ HE B
COCTOSTHUH HaJI©)KHO TapaHTUPOBATh, YTO JAHHBIHA (ailll CYIIECTBYET, He UCTIONIB3Ys OJIOKHPOBKH (aii-
na (mpy NpoBepKe CylecTBoBaHus (aiia 0e3 OJIOKMPOBKU APYroH IMOJIL30BATENb WM IPOLECC MOTYT
YIATUTH WM IEPEHMEHOBATH 3TOT (ailil B MPOMEKYTKE MKy IPOBEPKO CYLIECTBOBAHMS (aiia Bbl-
3BIBAIOIIUM KOJIOM M TIOTIBITKOW OTKPBITHS BBI3BIBAEMBIM KOJIOM). ETMHCTBEHHBII KOPPEKTHBIN CIIOCO0
clienaTh CylIlecTBOBaHHe (haiila TPeayCcOBHEM — 3TO MOTPEOOBATh, YTOOBI BBI3BIBAIOIINNA KOJ OT-
KPBLUI €r0, a apamMeTpoM (YHKIMU ceiaTh 1 TStream wim ero sKBUBaIEHT (4TO K TOMY ke Oe3omac-
Hee, TOCKOJIbKY paboTa IpH 3TOM BBITIOJIHAETCS Ha 60Jiee BHICOKOM YpOBHE aOCTpPaKLIUM; CM. PEKOMEH-
nato 63), a He mpoctoe uMs (ailia B Buze obbekTa String. MHorue npeaycioBusi TakuM 00pa3om
MOTyT OBITh 3aMEHEHBI 00JIee CTPOTUM THITU3HUPOBAHUEM, KOTOPOE MPEBPATHT OMIMOKU BPEMEHH BbI-
TOJTHEHHUS B OLIMOKH BPEMEHH KOMITHIISILIMK (CM. peKOMeHAaIuio 14).

Mpumepsbl

Ipumep 1. std::string::insert (owubka npedyciosus). IIpr MONBITKE BCTABUTH HOBBIM
CHMBOJI B 00BEKT STtring B ompeaeieHHON MO3UIUK POS, BHI3BIBAIOIIMN KO JOJDKEH HPOBEPHUTH
KOPPEKTHOCTh 3HAueHHs POS, KOTOPOE HE JOJDKHO HapyllaTh JOKyMEHTHPOBaHHBIE TPeOOBaHHSA
K JIAHHOMY [IapaMeTpy; HalpuMep, 4ToObl HE BBIOJIHSIOCH COOTHOIIEHHE POS > Size(). OyHk-
oust insert He MOXKET YCIEIIHO BBIIOIHUTE CBOIO PaboTy, eClik Ui Hee He OyayT CO3IaHbl KOp-
PEeKTHBIE HaYaJIbHbIE YCIOBHSL.

Ilpumep 2. std::string::append (owubka nocmycioeus). Ilpu N0OABIEHHH CHMBOJIA
K 00BeKTy String cOoif mpu BeIAEIEHHH HOBOTO Oydepa, eCiii 3aloHEH CYIIECTBYIOIIHMA, HE MO-
3BOJIUT (DYHKIMH BBIMOJIHUTH JIOKYMEHTHPOBAHHbBIC ACUCTBHS M MOJYYUTh TOKYMEHTHPOBAHHBIC KE
MOCTYCJIOBUS, TaK YTO TAKOW COOMU SIBISIETCS OIINOKOM.
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Ipumep 3. Heg03MOCHOCIb NONYYEHUs: 8036PAUAEMO20 3HAYEHUs. (OuUOKA NOCHYCIOBUL).
[Mony4yeHne KOPPEKTHOrO BO3BPAIIAEMOTO OOBEKTA ABJISETCS TIOCTYCIOBUEM Tl (PYHKIUH, KOTOpAst
BO3BpallaeT 3HaueHwe. ECiaM BO3BpamiaeMoe 3HAYeHHE HE MOXET OBbITh KOPPEKTHO CO3[aHO
(mampumep, ecan Gyakmms Bo3spamiaer double, Ho 3nauenne double ¢ TpeGyembIME MaTeMaTH-
YECKMMHM CBOMCTBAMH HE CYIIECTBYET), TO 3TO ABJISAETCS OLIMOKOM.

Ilpumep 4. std: :string::find_first_of (ne owubka ¢ xonmexcme String). llpu no-
HCKe CHMBOJIA B 00beKkTe StIing, HEBO3MOKHOCTh HAWTH MCKOMBINA CHMBOJ — BIIOJIHE 3aKOHHBIH
UTOT TIOMCKa, OIIMOKOHN He sBistomuniics. Kak MHHUMyM, 3TO He omuMOKa Npu padoTe ¢ KiIaccoM
string obuiero Hazxauenus. Eciu Biajenen [aHHOW CTPOKH IIPEAIIONAraeT, YTO CUMBOJ JODKEH
HaJMYCCTBOBATH B CTPOKE, H €r0 OTCYTCTBHE, TAKUM 00pa3oM, SIBISCTCS OIIMOKOH B COOTBETCTBUH
C BBICOKOYPOBHEBBIM MHBApHUAHTOM, TO BBICOKOYPOBHEBBIN BBI3BIBAEMBIH KO JOJDKEH COOTBETCT-
BYIOLIMM 00pa3oM yBeJOMHTh 00 OIIMOKe HHBapHAHTA.

IIpumep 5. Paznuunvle ycnosus ounbox 6 00Hou yukyuu. HecMOTps Ha yBETMUMBAIOILYOCS Ha-
JIE)KHOCTD JICKOBBIX HOCHTENCH, 3aIliCh HA JUCK TPAJHUIMOHHO COIPOBOXIACTCS OJKHIAHHEM OLIH-
6ok. Eciu BbI paspabareiBaete kiacc File, B ofqHoii-enuHcTBeHHOIM (yrkumu File: :Write(const
char*buffer, size_t size), xoropas TpebyeT, 9T00bI (haiiyr OBLT OTKPHIT JUISA 3aITHCH, & yKa3a-
tens buffer umen HenyseBoe 3HadYeHNe, BBl MOXKETE MPEANPUHAMATH CIIEAYIOLINE ASHCTBHSI.

o  FEcau bufferpasen NULL: coobuuTh 00 OMIKMOKE HAPYLIICHUS TIPELYCIIOBHSL
o Ecnu ¢haiin omkpelm moavko 015 umenusi: COOOINTH 00 OMHOKe HAPYIICHUS PEAYCIOBHUS.

e Ecnu 3anuce gvinonnena HeycneuiHo: cooOmuTs 00 omuOKe HapyLIeHHs IOCTYCIIOBUS, HO-
CKOJIbKY (DYHKIIHS HE B COCTOSHUU BBINIOJIHUTH CBOIO paboTy.

Ilpumep 6. Paziuunerii cmamyc 00Ho2o u mozo e ycnosus. OTHO U TO K€ YCIOBHE MOXKET
OBITH KOPPEKTHBIM IIPEAYCIIOBUEM AT OJHOM (QYHKIMH U HE OBITH TAaKOBBIM VIS Ipyroi. Beibop 3a-
BHCHT OT aBTOpa (YHKIUM, KOTOPHIH OIpenenseT CeMaHTHKy wHHTepdeiica. B wacTtHOCTH,
std: :vector mpenocrasiser Ba IMyTH IS BHIIOJIHEHHS HHICKCHPOBAHHOTO TOCTYIA: OHEPaTop
operator[], koTopblii He BHIIOIHAET MPOBEPOK BBIXOJA 33 MPEAEIbl Juana3ona, 1 GyHkuuo at,
KOTOpasi TaKylo MPOBepKy BbinojHseT. M oneparop operator[], u ¢pyHkuus at tpeGyoT BbIIOI-
HEHHS TIPEITYCIIOBHS, COCTOSIIETO B TOM, YTO apIyMEHT He JOJDKEH BBIXOMUTH 3a MpeJerbl JUanas3o-
Ha. [Tockoneky ot omeparopa operator[] He TpeGyercst mpoBepka ero aprymMeHTa, I0DKHO ObITh
9eTKO JOKYMEHTHPOBAHO, YTO BBI3BIBAIONIMII KOJ OTBEYAET 3a TO, YTOOBI apryMeHT oIepaTropa Ha-
XOAWICS B IOMYCTUMOM JHAaIa30He 3HAYECHHI; OHATHO, 4TO JaHHas GyHKLU HeOezonacHa. DyHK-
Iy ke at B TOH e CHTyaI[uH BIIOJHE 0e30MacHa, IOCKOJNBKY JOKYMEHTHPOBAHO, YTO OHA IIPOBeE-
psieT MPUHAJIEKHOCTh CBOETO apryMEeHTa K JAOMYCTHUMOMY IMAala30oHy 3HAaYE€HWH, U €CIIM apryMEHT
BBIXOJIUT 3a Mpe/eNbl JOIyCTUMOTO JHalla30Ha 3HaYeHHil, To OHa coobIaeT 06 ommoKke (IyTeM re-
Hepauuu uckimodeHnst std: :out_of_range).

Ccbinkn
[AbrahamsO1b] ¢ [Meyer00] » [Stroustrup00] §8.3.3, §14.1, §14.5 * [Sutter04b]
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71. MpoekTupyiite u nuunTe 6e3onacHbIN
B OTHOLUEeHUU oLLMOOoK Ko,

Pesiome

B kaxnoit Qynkumm obGecnieunBaiite Hanboee CTPOTYHO MAPaHTHIO OE30MACHOCTH, KAKOH TOJIBKO
MOXKHO JTOOUTBCSI O€3 JOMOTHUTENBHBIX 3aTpaT CO CTOPOHBI BBI3BIBAIOLIETO KOJ@, HEe TPEOYIOIIero Ta-
KOro YpOBHs rapantuu. Beerna obecrieunBaiiTe, Kak MUHUMYM, 0a30BYIO FapaHTHIO OE30ITaCHOCTH.

Yoenurech, 4TO MpH JIIOOBIX OMHMOKAaxX Bamla MporpaMma BCErga OCTaeTcsi B KOPPEKTHOM CO-
CTOSIHUHM (B 3TOM W 3aKiroudaercs 6a3oBas rapantus). Octeperaiitech omMOOK, HAPYIIAIOIIUX UHBA-
pHaHT (BKJIIOYas YTEYKH, HO HE OTPAaHUIUBASICh UMH).

XKenatenpbHO JOMOJHUTENBFHO TapaHTHPOBATh, YTO KOHEYHOE COCTOSIHUE JTMOO SBJISETCS UCXOJ-
HBIM COCTOSIHHEM (B pe3ylbTaTe OTKaTa Iocje MPOUCIIEIIIeH ONIHOKH), MO0 KOPPEKTHO BBHIYHC-
JICHHBIM IIEJIEBBIM COCTOSIHUEM (eciIi OHOO0K He ObLI0). ITO — cTporas rapaHTHs 0€30IacHOCTH.

Eme ny4ie rapaHTHpOBaTh, 4TO COOM B IpoIiecce ONepanyy HEBO3MOXKeH. XOTs st OOJBIINH-
cTBa (PYHKLHUI 3TO HEBO3MOXKHO, TAKYyI T'apaHTHUIO CIIEyeT 00eCHeuuTh JUIsl TaKuX (QYHKIHH, Kak
JIECTPYKTOPBI U pyHKIMH 0cBOOOXKICHUS pecypcoB. [laHHas rapanTHs — rapaHTus 6eccOOHHOCTH.

O6cyxaeHune

BbazoBas, crporast rapaHTHH U rapanTus 0eccOOMHOCTH (M3BECTHAS TAKKE KAaK TapaHTUs OTCYT-
CTBUSI MCKJIIOUEHHIA) BliepBble ObUIM onucaHbl B [Abrahams96] u mosy4uiny mMUpoKy0 U3BECTHOCTD
onaronaps myonukammsam [GotW], [Stroustrup00, §E.2] u [Sutter00], mocBseHHbIM BONpocam
0€3011aCHOCTH MCKJIFOUSHHUH. DTH TrapaHTHH IPUMEHUMBI K 00paboTKe JTr00BIX OMIMOOK, HE3aBUCUMO
OT KOHKPETHOT'O UCIIOJIB30BAHHOTO METO/Ia, TAK YTO Mbl MOKEM BOCIIOJIB30BATHCS UMM TIPH OIHCA-
HuU Oe30macHOCTH 00paboTku omuboK B obmeM ciydae. ['apanTust 6eccOOMHOCTH SBISETCS CTPO-
I'MM [TOJIMHO’KECTBOM CTPOTO# TapaHTHH, a CTPOrasi rapaHTUsi, B CBOIO OYepe/lb, SIBISETCS CTPOIUM
MOJIMHOKECTBOM 0a30BOI TapaHTHHL.

B o0mem citydae kaxxaast QyHKIMS T0JDKHA 00€CIIeunBaTh Haubosee CTPOTyI0 TapaHTHIO, KOTOPYIO
OHa B COCTOSIHMM 00ECIIeUTh 0€3 M3MIITHUX 3aTPaT ULl BBI3BIBAIOIIETO KO/Ia, KOTOPOMY He TpebyeTcst
Takasi CTeleHb TapaHTuH. TaM, TAe 9TO BO3MOXKHO, CIEAyeT AOHNOJHUTENBHO 00ECTIeUUTh JOCTATOUHYIO
(YHKIMOHAIBHOCTD TSI TOTO, YTOOBI TpeOyroMmuii Gojiee CTPOTyI0 TapaHTHIO KO MOT IOJYYHTDH ee
(cM. B mpuMepax K JaHHOW PEeKOMEH/IAINHM Clly4ail vector: :insert).

B uneane crnenyer nucath (QyHKIMH, KOTOpPBIE BCETIa YCIEITHO BBIMOIHSAIOTCS U, TAKHM 00pa-
30M, MOTYT o0ecrne4nTh rapanThio OeccOoiiHocTH. HekoTopbie QyHKIMM TOJDKHBI Beeraa odecre-
YHBATh TAaKyl0 FapaHTHIO, B YACTHOCTH, AECTPYKTOPHI, QYHKIIMU OCBOOOXKICHUS PECYPCOB H (YHK-
uun oOMeHa (cM. pekoMeHIamumo 51).

OmHako B OOJBIIMHCTBE (YHKIMHA MOTYT Tipou3oiitn coou. Ecnu ommbka Bo3MOXkHa, Hanbosee
Ge3omacHbIM Oy#eT rapaHTHpOBAaTh TPAH3aKIHMOHHOE MOBeAeHHE (PyHKIMU: MO0 (QYHKIMS BBIIOJ-
HSETCsl YCHENIHO U MPOrpaMMa MepeXoJuT U3 HaYalbHOTO KOPPEKTHOTO COCTOSHHS B KOPPEKTHOE
1IeJIeBOE COCTOSIHUE, MO0 — B cilydae c00s — NMpOrpaMma OCTaeTCsl B TOM K€ COCTOSIHUM, B KOTO-
POM HaxOAWJIACH Tepel] BEI30BOM (DYHKIMH, T.€. BUAUMBIE COCTOSIHUS BCeX 0OBEKTOB MOcie cOOM-
HOTO BBI30Ba OKA3BIBAIOTCSl TEMU K€, YTO M 0 Hero (Hampumep, 3HadeHHe INI00aIbHON LesIoH Iie-
PEMEHHON He MOYKET U3MEHUTHCS ¢ 42 Ha 43), 1 mobdoe nelicTBUe, KOTOPOe BBI3BIBAIOIINI KOJ MOT
NPEANPHUHATH 10 COOMHOTO BBI30BA, JOJDKHO OCTATHCS BO3MOXKHBIM (C TEM K€ CMBICIOM) U TOCIE
cOO0IHOTO BBI30Ba (HapUMEp, HU OAWH HTEpaToOp KOHTEHHepa He NOJDKEH CTaTh HeNeHCTBUTEINb-
HBIM; [IPUMEHEHUE OIEpaTopa ++ K YNOMSHYTOH ITI00anbHOH 11enoi MepeMeHHOH TacT 3HaueHue
43, a He 44). Takas rapanTust 6€30MaCHOCTH Ha3bIBAETCS CTPOTOii.
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Haxomner, ecnu 00eceduTh CTPOTYIO FAPAHTHIO OKA3bIBAETCS CIHIIKOM CIOKHO WM H3JIHUIIHE
JIOpOro, CleayeT 00ecneynTh, 1o KpaifHeld Mepe, 6a30ByI0 TapaHTHIO: (YHKIMS MO0 BBITOJIHIETCS
YCIEIIHO U JOCTUIaeT LEeJIeBOro COCTOSHUS, MO0 OHA HEyCNeIlHa U OCTaBIIseT MPOrpaMMy B CO-
CTOSIHUM KOPPEKTHOM (COXpaHssi MHBApHAHTHI, 32 KOTOpbIE OTBe4YaeT AaHHas (YHKIHMSA), HO HE
MpecKa3yeMOM (3TO MOXKET OBbITh HCXOJHOE COCTOSIHME, HO MOXET U HE ObITh TAKOBBIM; HEKOTOPHIC
13 MOCTYCIIOBUI MOTYT OBITh HE BBIIIOJIHEHBI; OJTHAKO BCE MHBAPUAHTHI OJDKHBI OBITH BOCCTAHOBIIE-
Hbl). Barle npunoskeHue JODKHO OBITh CHPOEKTHPOBAHO TaKMM 00pa3oM, 4TOOBI CyMETh COOTBET-
CTBYIOIIMM 00pa3oM 00paboTaTh Takoil pe3yabTaT paboThl (yHKIIUH.

Bor u Bce; 6osee HU3KOTO YPOBHS TapaHTUM He cyliecTByeT. DyHKIMA, KOTopas He JaeT Jaxe Oa-
30BOM TapaHTHUH — 3TO TPOCTO OIHMOKa mporpammucta. KoppekTHas mporpaMMa JIOJDKHAa OTBEYaTh,
KaK MMHMMYyM, 0a30BOH rapaHTHu UIs BceX QyHKuui. /laxke Te HEeMHOTHe KOPPEKTHBIE IPOrpaMMBbl,
KOTOpBIC CO3HATEJIbHO WAYT HA YTEUKY PEcypcoB, B YACTHOCTH, B CHTYyalUsX, KOr/a IporpaMMa aBa-
PHIHO 3aBepIIaeTcsl, IOCTYNAIOT TaK ¢ Y4€TOM TOTO, YTO Pecypchl OyIyT 0CBOOOXKIEHBI OINEPAIMOH-
HOH cucteMoit. Beerna paspabarrbiBaiite koa TakuM 00pa3oM, 4TOOBI KOPPEKTHO OCBOOOKIAINCH BCE
pecypchl, a JaHHbIE HAaXOIMJINCh B COIVIACOBAHHOM COCTOSIHMM JaKe NP HaJIWYUM OMUOOK, eCiH
TOJILKO OIIMOKa He IPUBOAUT K HEMEJICHHOMY aBapUHOMY 3aBEPLICHHIO IPOrPAMMBI.

ITpu npuHATUN pEIIeHUs O TOM, KaKOH ypOBEHb IapaHTUM CIEAyeT MOAJEeP)KUBATh, HAO HE 3a-
OBIBaTh O MEPCIIEKTHBE Pa3BUTHS MPoeKTa. Beerna nmpoie yCuiTh TapaHTHIO B MTOCIEAYIOIINX Bep-
CHSIX, B TO BpEeMs KaK CHIDKCHUE CTENIEHU IapaHTUH BeJeT K HeOOXOAUMOCTHU HePEeky BhI3bIBAIO-
LIero KoJa, MOJIararomerocs Ha npeocTaBieHne QyHKIuel 6oee CTpOroi rapaHTui.

ITomuuTe, 4TO “HEOE30MACHOCTH B OTHOLIEHUHU OMIKOOK™ U “TIIOX0€ NPOSKTUPOBaHUE” UIYT PY-
Ka 00 pyKy: €CII HEKOTOPYIO 4acTh KOJa CIOKHO clelaTh oOecreunBaromieil 6a3oByro rapaHTHIo,
TO TOYTH BCErJa 3TO FOBOPUT O IUIOXOM HpoeKTHpoBaHuM. Hampumep, ecau QyHKIMs OTBEYaeT 3a
BBITIOJTHEHNE HECKOJBKUX HECBS3aHHBIX 33J1ad, ee TPYIHO cAeNaTh 0e30MacHOil B OTHOIICHUH OIIH-
00K (CM. peKOMEeHAIHIO 5).

OcreperaiiTech omepaTopa KONUPYIOIIEro IPHCBAWBaHUs, KOTOPOMY Ul KOPPEKTHOH paboThI
TpebyeTcs NpoBepKa, HE BBINOJIHACTCS M IIPUCBauBaHue 00bekTa camoMy cebe. besonacHslil B 0T-
HOIICHWH OMIMOOK OMNepaTop KOIHMPYIOIIETo MPUCBaMBAaHMs aBTOMAaTHYECKH Oe30maceH M B IUIaHE
IpucBauBaHusg camoMy cebe. Mcnonb30BaTh IPOBEPKY NPHCBAUBAHUSL CaMOMY Ce0€ MOXKHO TOJBKO
B Ka4eCTBE ONTUMH3AIINH, I TOTO YTOOBI M30€KaTh M3MHIITHEH pabOThI (CM. peKOMEHIAIHUIO 55).

Mpnmepsl

IIpumep 1. IloemopHas nonvimka nocie cb6os. Eciu Balia nporpaMma BKIIIOYAaeT KOMaHIy JUIs
COXpaHEeHUs TaHHBIX B (hailil 1 BO BpeMsI 3aIliCH TPOU3O0IIEN COO0M, yOeAUTECh, YTO BBl BEPHYJIHCH K
COCTOSIHUIO, KOTJIa Omepalus MOXeT ObITh MOBTOpEHa. B YacTHOCTH, HE OCBOOOXKIAWTE HUKAKHE
CTPYKTYPBI JaHHBIX O T€X IOp, MOKa JAaHHbIE HEe OyAyT MOJHOCTHIO COPOIIEHBI HAa JUCK. DTO HE
TEOPETH3UPOBAHHE — HAM M3BECTEH OJMH TEKCTOBBIH PENAKTOP, KOTOPBIH HE MO3BOJISIET U3MEHUTH
umsl (aiina Uil COXpaHEeHHs TaHHBIX TI0CIIe OIMOKH 3aIiCH.

Ipumep 2. Texcmypul. Ecnu Bbl TMIIETE IIPUIOKEHUE, Y KOTOPOrO MOXKHO MEHATh BHEIIHUN BUJL,
3arpykas HOBbIE TEKCTYPbI, TO YYTUTE, YTO HE CIICAYET YHHUTOXKATh CTApbIe TEKCTYPHI JIO0 TEX MOP, HO-
Ka He OyIyT MOJHOCTBIO 3arpy’keHbl U MPUMEHEHB! HOBbIE. B poTUBHOM cityyae mpu c60e BO BpeMs
3arpy3KH HOBBIX TEKCTYp Ballle PHIOKEHUE MOXKET OKa3aThCsl B HECTAOMIEHOM COCTOSTHUH.

Ipumep 3. std::vector::insert. TlockonbKy BHYTpPEHHEe MpelcTaBlieHHe Vector<T>
HCIIONB3YET HENPEPHIBHBIN GJIOK AMSTH, BCTABKA JJIEMEHTA B CPEUHY TPeOyeT MepeMeleHus psaa
MMEIOLIMXCS 3HAYCHUIl Ha OZHY IO3MLMIO JUIs OCBOGOXKICHHs MECTa JUlsl BCTABJISIEMOIO SJIEMEHTA.
I[TepemernieHre BBIIONHSACTCSA C MCIOJIB30BaHMNEM KOIUPYIOLIETO KOHCTpyKTOpa T::T(const T&)
U omeparopa NMpHCBauBaHus T::0perator=, u eciu OJHa M3 STHX OIepaluil MOXKET COOMTH
(reHepHpOBaTh UCKIIOYEHHE), TO EAMHCTBEHHBIA CIOCO6 OGECHEYHTh CTPOIYH) IAPAHTHIO — 3TO
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cZenaTh MOJHYIO0 KONMIO KOHTEIHepa, BHIIIOJHUTE ONEPAIIO HaJl KOIMEH, a 3aTeM 0OMEHSTh OpH-
THHAJ ¥ KOITHIO C MCITOJIb30BaHueM OeccOoitHol GyHKImm Vector<T>: :swap.

OpHaKo BBIIOJIHEHUE BCEX YKa3aHHBIX ACHCTBUI OOXOANUTCS M3NIMINHE JOPOTO Kak B IUIAHE Tpe-
OyeMoil mamMsATH, TaK U NPOLIECCOPHOTo BpeMeHU. Takum obpa3om, obecrieueHre CTporoil rapaHTHH
JlaXke TOT/a, KOTAa OHA He SBISIeTCS HeOOXOIUMOM, OKa3bIBAECTCS YPE3MEPHO PacTOUNUTENbHBIM. [1o-
3TOMY CTPOTYIO FapaHTHIO BBI3BIBAIOUIMK KOJ| JIOJDKEH IPU HEOOXOIUMOCTH O0ecreuuBaTh camo-
CTOSITENBHO — JUISl 3TOT0 IIabloH vVeCctor mpenocTaBiseT Bce HEOOXOOUMBIE MHCTpyMEHTHI. (B
JIy4IlIeM ciIy4ae, €CIM TUI COIEP)KUMOr0 KOHTelHepa He TeHepUpyeT UCKIIIOYEHUH B KOUPYIOIEM
KOHCTPYKTOpPE U KOIIMPYIOIIEM OllepaTope MPUCBAaUBAHMS, HUKAKUX JOMONHUTEIBHBIX ACHCTBUH HE
TpeOyercs. B Xyamiem cienyer co3aaTh KOIMIO BEKTOPA, BHIITOJHUTH BCTABKY B KOIIMIO U IOCIIE yC-
MENIHOTO 3aBEPILICHNUS JAHHOH ONepalii OOMEHATh KOIUIO M MCXOIHBIH BEKTOP.)

IIpumep 4. 3anyck cnymnuxa. Paccmotpum dyHkimio T, B KoTopoii yacTbio ee paboThl SBISETCS
3aIlyCK CITyTHHKa, ¥ MCIONb3yeMyto eio ¢yakimio LaunchSatell1te, obecnieunBaronyro rapas-
THUIO He HusKe cTporoi. Eciu QyHkims T MoKeT BBINOIHUTE BCIO paboTy, IPU KOTOPOH MOXKET MPO-
u3oiitu cOoil, 0 3amycka cryTHHKa, T0 T croco6Ha obecrieunts cTporyio rapantuio. Ho ecnmu T
JIOJDKHA BBITTOJHUTH HEKOTOPBIE OTIEPAlliy, B MPOLIECCE KOTOPHIX MOXKET MPOU30MTH cOOH, yxe To-
CJie 3aIycKa CITyTHHKA, TO 00ecriedeHre CTPOTroi rapaHTHH OKa3bIBAETCS HEBO3MOXKHBIM — BEPHYTh
3aIlyIIEeHHbIH CIYTHUK HA CTAPTOBYIO IUIOIIAIKY yke Henbss. (Takyro dyukumio T cnenyer pasme-
JIATH 1O KpaiiHeil Mepe Ha JBe, OCKOJIBKY OfHA (DYyHKIMS HE IOJDKHA JaKe MBITATHCS BBIMOJIHUTH
HECKOJIBKO PA3JINYHBIX JEMCTBUN TaKOW Ba)KHOCTH; CM. PEKOMEHIAIIHIO 5.)

Ccbinkn

[Abrahams96] * [Abrahams01b] * [Alexandrescu03d] » [Josuttis99] §5.11.2 ¢ [Stroustrup00] §14.4.3,
SE.2-4, SE.6 * [Sutter00] §8-19, §40-41, §47 » [Sutter02] §17-23 » [Sutter04] §11-13 * [Sutter04b]
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72. Ana yBepomneHns 06 oumoGkax cnenyeTt
MCNOJIb30BaTb UCKJTIOYEHUS

Pesiome

Jlnist yBemomiieHHst 00 OLIMOKAaX JIydIlie UCTIOIb30BaTh MEXaHU3M HUCKITIOUEHHUH, @ HE KOJIbI OLIHOOK.
[TpuMeHsITE KOIIBI COCTOSTHYS (HAarpUMep, KOIBI OIIHOOK, TIEPEMEHHYIO €' 'N0) CIeayeT TOIBKO TOT/a,
KOT/Ia HEJIb3s UCIIOJIb30BATh MCKITIOUEHHUS (CM. PEKOMEHIALMo0 62), a TakKe Ui CUTYyallri, KOTOpbIC
He SIBISIIOTCS ommOkamu. K Ipyrum MeTonaM, TakuM Kak SKCTPEHHOE 3aBepIICHUE MPOrpaMMBbI (I
IUIAHOBOE 3aBEPILICHUE C OCBOOOXKACHHEM PECYPCOB M T.II. JCUCTBUAMH), CICAYET MpUOErarh TOJIBKO
B CUTYaIWsX, KOT/Ia BOCCTAHOBJICHHUE TTOCIIe OITHOKY HEBO3MOXKHO (MM He TpeOyeTcs).

O6cyxaeHue

To, 4TO COBpEeMEHHBIE S3BIKM MPOrPaMMHPOBAHUS, CO3JaHHBIC B TeueHue nociaeguux 20 e,
WCIIONB3YIOT B KaUeCTBE OCHOBHOTO MEXaHW3Ma COOOLICHHs 00 OMMOKaxX HUCKIIOUSHUs, — He CIIy-
qaifHOCTh. [IpakTH4ecKH MO ONpeNeNeHUI0 UCKIIOUESHHUS IpeIHa3HaueHbl A1 yBeJOMIICHUS 00 Hc-
KIIFOYCHUSIX B HOPMAJIBHOM IPOLIECCe — M3BECTHBIX TAKKE KaK “OMIMOKK”, KOTOpPBIE OMpPEACICHbI B
pexomennanuu 70 Kak HapylIeHUs MpexyCciIOBUM, TOCTYCIOBUM U MHBAPUAHTOB. Tak ke, Kak U BCe
NpyrAe MEXaHM3MBI YBEIOMJICHHS 00 OIMOKaX, UCKIIOYECHUs HE JOJDKHBI TeHEPUPOBATHCS IMPU
HOpMaJbHO! YCIEIHOH padorTe.

Hanee Mbl OyneM HCIIONB30BaTh TEPMHUH “KOABI COCTOSHUS IS BCEX BHUIIOB COOOIIEHHUS 00
omuoOKax MOCPEeICTBOM KOJOB (BKIIOUYas KOABI BO3Bpara, errno, ¢ynkmuio GetLastError u
MpoYKe CTPAaTerHy BO3BpaTa WM MOITYyYSHHS KOJOB), a TEPMHH “KOIBI OIIHOOK” — Uil TeX KOIOB
COCTOSIHUSI, KOTOpbIe 03Ha4alT omuOku. B C++ cooliieHune 00 ommOKax MmocpeicTBOM HCKITOYE-
HUI HMeeT SIBHbIC MPEUMYIECTBA TPl YBEIOMICHHEM IIOCPEICTBOM KOAOB OIIHOOK.

o UcknioueHusi He803MOJICHO npoucHopuposams. Camoe cinaboe MECTO KOJIOB OUIMOOK 3aKIIH0-
YaeTCsA B TOM, YTO [0 YMOIYAHUIO OHU UTHOPUPYIOTCS; YTOOBI YICTUTh XOTS Obl MHHUMAIIb-
HO€ BHUMAHHEC KOIaM OI_HI/IGOK, BbI OOJDKHBI ABHO ITHCATh KO, KOTOprﬁ Ol'lpaLHI/lBaeT KoL
OmMOKMA W OTBEYaeT Ha HEro. BecbMa pacrnpocTpaHEHHasl CPEAU MPOrPAMMHUCTOB MPAKTH-
Ka — CJIy4aiiHO (WJIM M3-3a JIeHH) 3a0bITh ONPOCUTH KOJ OMHMOKU. VICKiIroueHHs e HeBO3-
MOYKHO TPOCTO TPOUTHOPUPOBATH; YTOOBI IPOUTHOPUPOBATH UCKIIIOYCHHUE, BbI JOJDKHBI SIB-
HO MEPEeXBATUTh €ro (a)ke eci Bbl CAETIAeTe 3TO MPHU MOMOIIU €ANHCTBEHHON MHCTPYKIIUU
catch(...)) u HUKaK Ha HETO HE OTPEATHPOBATD.

o Hckmouenus pacnpocmpansiiomcs agmomamudecku. KoIpl ommOOK 0 YMOIYaHHIO 3a Mpe-
JeTbl 00JIaCTH BUAMMOCTH HE PACIPOCTPAHSIOTCS; /IS TOTO, YTOOBI HH(GOPMHUPOBATH BBICO-
KOYPOBHEBYIO BBI3BIBAIOIIYIO (PYHKIHIO O HU3KOYPOBHEBOW OIIMOKE, MPOTPAMMUCT TOJDKEH
HamucaTh MPOMEXYTOUYHBIH KOJ, KOTOPBIH mepenact uHdopmanuio o6 ommobke. Mckiroue-
HUsI aBTOMATHYECKH PACIPOCTPAHSIOTCS 3a MpeAeibl 00JacTH BUAMNMOCTH JI0 TeX MOp, IMOKa
OHHU He OynyT mepexBaueHsl. (“Omo He camoe pazymHoe — nelmamvcs cOenamy U3 Kaxicoou
@ynxyuu bpanomaysp”. — [Stroustrup94, §16.8])

o Hckniouenust 8biHOCSM 00pabomKy owmuboK u 60CCMAHOGICHUE NOCIE HUX U3 OCHOBHO20 HOMO-
xa ynpasnenus. TIpoBepka Koja ommOKy U ee 00paboTka MepeMekaeTcsi ¢ OCHOBHBIM IMOTOKOM
YIPAaBICHHUSI IPOTPAMMBI, TEM CaMbIM 3aIlyThiBasi €ro. DTO 3aTPYIHSCT MOHIMAHUE U COLPOBO-
’KJICHHE KaK OCHOBHOT'O KOJIa IPOrpaMMBl, Tak U Koaa 00paboTku omubok. O6paboTka HCKIIIO-
YEeHHI eCTECTBEHHBIM 00pa30M IepeMeractT oOHapyKeHne OMMOOK M BOCCTAHOBICHHE I10-
clie HUX B oTheibHble Catch-6ioky, T.e. nenaT 00paboTKy OIKOOK CYIIECTBEHHO Goliee
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MOJyJIbHOM. TeM caMbIM OCHOBHO# KOJI IPOrpaMMBbl, Kak U KOJ 00pabOTKH OIIMOOK, OKa3bIBa-
ercst 00JIee IOHATHBIM U JIETYe COTIPOBOKIAEMBIM.

o Uckniouenus oKazwvlearomcst HAULYYUUM CHOCODOM Y8edoMaeHus 00 oumuUOKax 8 KOHCmpyK-
mopax u onepamopax. Konupymomiye KOHCTPYKTOPBL U ONEPaTOPhl UMEIOT MPEAONpeaeIeH-
HBIE CUTHATYpPBI, B KOTOPBIX MPOCTO HET MecTa Ul KOAOB BO3BpaTa. B yacTHOCTH, KOHCT-
PYKTOpBI BOOOIE HE UMEKT BO3BpaliaeMoro tuma (maxke void), a, Hampumep, Kambiid
oreparop operator+ Jo/bKeH Moay4aTh B TOYHOCTH JIBA TTapaMeTpa U BO3BPAIIATh TOJIBKO
oMH OO0BEKT (NMPEAONpECICHHOr0 THIA; CM. pekoMeHmanuio 26). B ciayuae onepaTopos
HCIIONIb30BaHUE KOJOB ONIMOOK, KAK MUHHMYM, BO3MOKHO, €CJIH HE JKENaTeIbHO; IS 3TOTO
MOXKHO BOCHOJIB30BaThcsl I100ANbHON NMEpeMEHHON Hanoxo0ue errno Wik HECKOJIbKO 00-
Jiee XyIIIUM METOJOM BHEAPEHUs KOJa COCTOSHHS B COCTaB oObekTa. Ho 1Uisi KOHCTPYKTO-
POB HCIOJIb30BaHHE KOJOB OIIMOOK HEMPUMEHUMO, TIOCKOJBbKY B si3bIKe C++ HCKIHOUCHHS
B KOHCTPYKTOpE M COOM B KOHCTPYKTOpPE HACTOJIBKO TECHO CBSI3aHBI, UTO 110 CYTH SIBIISTIOTCS
CMHOHMMamHu. Eciii Bbl MoMbITa€TECH HCIOIB30BATh MOJAXO]] C MI00ANBHON EPEeMEHHOM Ha-
noyiobue

SomeType anObject; // KOHCTpyupoBaHue obbekTa
if( SomeType Constr‘uct1onWasOk() ) { // Nposepka pe3ynbTaTa
// .. // KOHCTPYMpPOBaHMSA

TO pe3yNbTaT OKa3bIBAETCS HE TOJBKO YPOJIMBBIM U MO/IBEPKECHHBIM OLIMOKaM, HO U BEJIET K
“He3aKOHHOPOXKIEHHBIM 00BbEKTaM, KOTOpBIE MPU3HAIOTCS KOPPEKTHBIMU, HO HA CaMOM Jie-
Jie He yJOBJIETBOPSIOT MHBApHUAHTaM THUIIA. DTO CBSA3aHO C BO3MOXKHBIMH YCIOBUSIMH TOHKH
[pU  WCIOJb30BaHUU (yHKIMH SomeType::ConstructionwasOk B MHOromoTo4HBIX
npunoxkeHusix (cm. [Stroustrup00] §E.3.5).

['naBHBIA MOTEHIMANBHBIA HEJOCTATOK 00PaOOTKU MCKIIFOUEHHH 3aKJIF0YaeTcs B TOM, YTO Tpe-
6yCT OT IpOorpaMMucCTa XOpOIINX 3HAHUM O HCKOTOPBIX NANOMAX, BOSHUKAIOIINX B PE3YJILTATC BbI-
HECEHHs NCKITIOYEHHI 3 OCHOBHOT'O IOTOKA yrpaBieHus. Hanpumep, AeCTPYKTOPBI U (DYHKIHH OC-
BOOOXKICHUS] PECYPCOB HE JIOJDKHBI TEHEPUPOBATh MCKIFOUEHHs (CM. pexoMeHnaimo 51), a npome-
JKyTOYHBIM KOJ JOJDKEH OBITh KOPpPEKTeH INpH HaJMYUM MCKIOYEHHH (CM. pekomeHpanuio 71
u CC])I.]'[](I/I); pacnupoCTpaHCHHas uauoma sl JOCTUIKCHHUS 3TOI'0 3aKI0YacTCs B OTACJIBHOM BBIIIOJI-
HEHHHU BCel paboThl, KOTOPAsk MOKET IMPUBECTH K FEHEPAIlH UCKIFOUCHUH, M TOJIBKO TOCIIE yCIem-
HOTO 3aBEPLICHUs Pe3yNbTaThl pabOThl NPUHUMAIOTCS, ¥ COCTOSIHUE MPOrpaMMbl MOIU(UIMPYETCS
C WCIIOJIB30BAaHMEM TOJIBKO TeX OIEepalfif, KOTOpble NPEIOCTaBISIOT rapaHTH0 OeccOOiHOCTH
(cMm. pexomenparmio 51 u [Sutter00] §9-10, §13). OnpHako MCHONB30BaHUE KOZOB OMIMOOK TaKke
UMeeT cOOCTBeHHBIE WANOMBI. [IpocTo 3TH UIHOMBI OoJiee cTapble U UX 3HAaeT OOJbIIee KOIUIECTBO
HPOTrPaMMKCTOB — HO TIPH STOM, K COKAJICHHIO, 3a4aCTYI0 X IIPOCTO UTHOPUPYET. ..

OOBIYHO UCIIOTB30BaHUE 0OPAOOTKU HCKIIOYECHHI HE IPUBOIUT K CHU)KECHHIO TPOU3BOAUTEIb-
HocTH. J[)1s Havanma 3aMeTHM, YTO Bbl BCETJa JOJDKHBI BKIIOYATH MOMICPIKKY 00pabOTKH HCKITIOYE-
HUI B BallleM KOMIIWIATOPE, JaKe €CNU 10 YMOJIYaHUIO OHAa OTKIIIOYEHA; B IPOTHBHOM CIIydae BbI
HE CMOJKETe MOJIYYUTh NMPEIyCMOTPEHHOE CTaHJapTOM IIOBEJECHUE U yBeloMIIeHHE 00 omudKax oT
Takux omeparuii C++, Kak omeparop New WiIM onepauuu CTaHJapTHOI Oubinoreku HamomoOue
BCTaBOK B KOHTEHHEp (CM. pa3zies UCKIIOUEHUI B JAaHHOW PEKOMEHAALUH).

[HeGonpmoe orcrymienue. BrimroueHne moiaepxku oOpabOTKH HCKIIOUEHUH MOXeT OBbITh
peaNn30BaHO TaK, YTO OHO YBEJIHYUT pa3Mep BBINOJHUMOro (aiina (4T0 HEM30EKHO), HO IMpH
9TOM NPAKTUYECKH HE MOBJIMIET HAa NMPOU3BOJUTENIBHOCTD NPUIOKEHUS NPU OTCYTCTBUU CTEHE-
PUPOBaHHBIX UCKIIIOYEHHUH, IPUYEM HEKOTOPbIE KOMIMIIATOPBl HMEHHO TaK U NocTynaroT. Jpyrue
KOMITHJIATOPBI NMPUBOJAAT K ONpPeIeNeHHBIM HaKJIaJHBIM pacxolam, B 0COOCHHOCTH NpH obecrie-
YEHUM peXuMa 0e30IacCHOCTH AJsl MPEeNOTBPAICHUs aTaK IIOCPEICTBOM IepenoiHeHus Oydepa
B MeXaHH3Me 00paboTKH HCKIoYeHHH. OIHAKO MMEIOTCS JH HaKJIaJTHBIe PAacXoidbl, CBA3aHHEBIE
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C MEXaHU3MOM 00pabOTKH WCKJIIOYEHWH, WM HET — B JIFOOOM ciiy4ae, Bbl JIOJKHBI BKJIFOYHTH
€ro, MHaue Bbl HE CMOXETe IOJIy4aTh cOoOoOIeHuss 00 omundKax OT sI3bIKa MPOrPaMMHUPOBAHUS U
CTaHAapTHOW OMOIHOTEKH. |

[Ipu BrITIOYEHHOM TOAEpKKE 00paOOTKN MCKIIOUEHHH KOMITMIATOPOM pa3HHUIA B MPOU3BOJIU-
TEJIBHOCTH MEX]y TeHepalell HCKIIUeHHH M BO3BPaTOM KOJAa OLIMOKH IPH HOPMAaJILHOW paboTe
(B oTcyrcTBHE OMIMOOK) OOBIYHO He3HaunTeNbHA. ONpe/ieNieHHYI0 Pa3HUIly B POU3BOAUTEIBHOCTH
MOKHO 3aME€THUTBh TOJIBKO ITPpH oum61<ax, HO €ClIn OLL[I/I6KI/I MPOUCXOIAT TaK 4acTO, YTO CTAHOBUTCH
OILyTUMOH pa3HUIA B MPOU3BOAUTEILHOCTH — CKOPEE BCEro, Bbl HCIIOJIB3YETE WCKIIOYEHUS JUIs
CHTyaL[PIﬁ, KOTOpBIC OLHI/IGKaMI/I HE SABJISIOTCA, a 3HAYUT, Bbl HC CMOIJIM KOPPCKTHO BbIYJICHUTH
OIIMOKK M3 MPOYMX cuTyarmii (cM. pekomenganuro 70). Ecimu ske 9T0 nelicTBUTENBEHO OIMOKH, KO-
TOPBIC HApYIIAKOT TIPCA-, MOCTYCIOBUS UJIN MHBAPUAHTBI, © OHU BCTPEYAIOTCSA HACTOJIBKO 4aCTO —
3HAYWT, y Ballleil IPOrpaMMBl UMEIOTCSI TOpasno OoJiee cepbe3Hble MPOOIeMbl, YeM CHIDKEHHUE TIPO-
W3BOJIUTEIILHOCTH U3-32 00pa0OTKU HCKITFOUYCHHIA.

OauH W3 CHMITOMOB HEBEPHOTO YHOTpPEOJICHHS KOIOB OMIMOOK — KOTJa KOIY HPHIIOKEHHS
IPUXOJUTCSI IOCTOSHHO NPOBEPSTH TPUBUAIBLHBIC UCTHHHBIE YCIOBH, MO0 (YTO ele Xyxe) Korna
NPWIOKEHHE He TIPOBEPSIET KOIBI OLTHOOK, KOTOPBIE TOJDKHO MPOBEPSATH.

CuMITOM 3710yNOTPEeOICHNST UCKIIOYEHUAMU — KOTZla KOJ IPHUIIOKEHUs TeHepUpyeT U mepe-
XBaThIBAET UCKIFOUCHHS HACTOJIBKO YaCTO, YTO KOJMYECTBA YCHEUIHbIX U HEYCIEUTHBIX BHIIOIHEHUH
try-0j10Ka OKa3bIBAlOTCSA BEAMYMHAMU OIHOrO mopsiaka. Takoit catch-6iok amubo B aeiicTBUTENb-
HOCTH 00pabaThIBaeT HE UCTHHHBIC OUIMOKHU (KOTOPbIE HAPYLIAIOT NPE-, IIOCTYCIOBUS UM WHBApH-
aHTBI), MO0 y Ballel MporpaMMbl UMEIOTCS CEPbe3HbIe IPOOIEMBI.

Mpumepsbl

Ipumep 1. Koncmpyxkmopul (owubka unsapuarma). Ecan KOHCTPYKTOp HE CIIOCOOEH YCIICIIHO
€03/1aTh OOBEKT CBOETO THIA (YTO O3HAYAET, YTO OH HE CIIOCOOCH YCTAHOBHUTH BCE MHBAPUAHTHI HO-
BOTO 00BEKTa), OH JIOJDKEH CreHepHpOBaTh MCKIIOUeHHe. BepHo u oOpaTHOe — HCKIIIOYEHHE, Cre-
HEPUPOBAHHOE KOHCTPYKTOPOM, O3HA4aeT, YTO KOHCTPYHPOBaHHE OOBEKTa HE BBIOJHEHO W YTO
BpeMs ’KM3HU 00bEKTa HUKOTa He HAaUMHAJIOCh.

Ipumep 2. Ycnewnwiii pekypcusnbiii nouck 6 depege. Ilpu moucke B JiepeBe ¢ UCIOIb30BaHUEM
PEKYPCHBHOI'O alrOpUTMa MOXET IOKa3aThCs 3aMaHYMBOW HIES BEPHYTb pE3ylbTaT — M JIETKO
CBEpHYTb CTEK — I'€HEpHpYs MCKJIIOUEHHE C pe3yiabTaroM noucka. Ho Tak nenmaTth He ciemyer: uc-
KJIFOUCHHE O3HAa4yaeT OIMMOKY, a pe3ynbTaT Houcka oummOkoi He sBisercs (cM. [Stroustrup00]).
(3ameTHM, YTO, KOHEYHO, HEYCIICIIHBIH ITOUCK TaKKe He SBISIETCS OIIMOKON B KOHTEKCTe (HYHKIUH
noucka; cM. pumep ¢ pynkuueit Find_first_of B pexomennaiuu 70.)

OO6parurech Takke K IpuMepaMm pexoMmeHaanuu 70, 3aMeHssi B MX TEKCTe ‘‘cooluieHue o6
omuOKe” Ha “TeHepanus UCKIIIOUEHUS .

NcknioveHund

B PCAKUX ClIydadX MOXHO paCcCMOTPETb BO3MOKHOCTH HCIIOJIB30BaHUS KOIOB OHII/I6OK, €CIIn
OKa3bIBAOTCSA BBIITOJIHCHBI CJICAYIOIINE yCIOBUS.

e He npumenumvl npeumyujecmea uckmoyvenuil. Hanpumep, Bbl 3HaeTe, 4TO MPAKTHYSCKH BCE-
raa ommoOka Oyner oOpabaThIBaThCsl HETIOCPEACTBEHHO BBI3BIBAIOIINM KOAOM, TaK YTO pac-
IPOCTPaHEeHHe OMMOKH HUKOTAA (WM NpaKTHYeCKHd HUKOTa) He OyneT BocTpeboBaHO. OTO
BEChbMa PEJIKasi CUTYaLusl, TOCKOJIBKY OOBIYHO BbI3bIBaeMasi DYHKIHS HE HMEET JOCTATOYHOM
nH(pOpMALIHU O TOM, KaKOi KOJ OyZeT ee BbI3bIBATD.
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o /3MepeHus NOKA3bl8aiom HAlU4ue pPeanbHO20 CHUJICEHUS NPOU3B00UMeNbHOCU NpU UC-
NOIBL306AHUU UCKTIOYEHUTI N0 CpasHeHuio ¢ Kooamu owubok. OOBIMHO TaKoe CHIDKEHUE TPo-
W3BOJIMTEIILHOCTH CTAaHOBUTCS 3aMETHBIM IIPU YacTOW reHepaluy UCKIIIOYCHUI BO BHYTPCH-
HEM IIMKJIe;, CJICAyeT HAIOMHHTBH, YTO YacTas T'eHepalys HCKIIOYEHHH OOBIYHO TOBOPHUT
0 TOM, YTO B Ka4eCTBE OIIMOKM paCCMaTPUBACTCS CUTYallUsl, KOTOpas OIIMOKOH He SBJISETCA.

B HEKOTOPBIX OYEHb PEAKUX CIyYasx HEKOTOPHIC MPOrpaMMBbI, paboTaloIie B PeabHOM Bpe-
MEHH, MOTYT COOMPATHLCsI ¢ OTKIIOUCHHON 00paboTKOM HCKIIFOUSHUI U3-3a TOTO, YTO MEXaHHU3M JTOH
00paboTKH, MpeaaraeMplii KOMITWISITOPOM, HMEET B XYJIIIEM Cllydae BpeMs padOTHI, KOTOpoe He
IMO3BOJIAICT KJIIOYEBBIM OII€pallUsiM BBIIIOJIHATECSA B pE€aJIbHOM BPEMCHH. KOHG‘{HO, TaKO€ OTKJIOYEC-
HHe 00pabOTKU MCKITIOUEHHH 03HAYaeT, YTO SA3BIK ¥ CTaHAApTHAs OMONIHOTeKa He OYIyT yBEIOMIIATh
00 ommobKax cTaHIapTHBIM crocoOoM (WM He OyIayT yBeAOMIISATh 00 OMIMOKax BOOOIIE — CM. JIO-
KyMEHTALUIO Ha Ball KOMITWISATOP), H MEXaHU3M YBEAOMIICHHS 00 OMIMOKaX B BallleM IPOEKTE J0JI-
’KeH ObITh OCHOBaH HE Ha HCKIIIOUCHHUSX, a Ha KoJax omMOoK. TpyIaHO NpeyBelNYUTh BCIO HexXea-
TEJIFHOCTh NMPHHATHS Takoro pemenus. [lepen TeM Kak pelnThes Ha TaKOW IIAT, BBI OJDKHBI Je-
TaJbHO TPOAHATU3UPOBATE, KAKUM 00pa3oM OyIeT BBINOJIHATHCS yBeAOMIICHHE 00 OmMOKax B KOH-
CTPYKTOpaxX M OIepaTopax M Kak MpeioKeHHas cxema OyneT paboTaTh Ha BalleM KOMITWIISTOPE.
Ecnu nocine cepbe3HOro U ITyOOKOro aHaIu3a Bbl BCE XKe PELINTE OTKIIOUUTh MEXaHU3M 00pabOTKH
UCKIIIOUEHUI, TO HE JIeNlaliTe 9TO BO BCEM IPOEKTE; MOCTapalTeCh OTPAHUIUTHCS KaK MOKHO MEHB-
IIMM KOJIMYECTBOM MOZ[yHCﬁ, coGpaB B HUX Hau60nee Ba>XHbIC U YYBCTBUTCJIbHBIC KO BPEMEHU BbI-
TIOJTHEHHS OTIEPALIHH.

Ccblkun

[Alexandrescu03d] » [Allison98] §13 o [Stroustrup94] §16 * [Stroustrup00] §8.3.3, §14.1, §14.4-5,
§14.9, SE.3.5 « [Sutter00] §8-19, §40-41, §47  [Sutter02] §17-23 * [Sutter04] §11-16 * [Sutter04b]
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73. FT’eHepupyinTE UCKNIOYEHUS NO 3HAYEHUIO,
nepexsarbiBaiTe — MO CCbUJIKe

Pesiome

I'enepupyiite uckIrOueHHs MO 3HAYEHHIO (HE Yepe3 yKa3aTellb) U epexXBaThlBaiiTe UX KaK CChLI-
ku (OOBIYHO KOHCTAHTHBIC). DTa KOMOWHAIMS HAWITYYIINM 00pa3oM COOTBETCTBYET CEMAHTUKE WC-
kitodeHnid. [Ipu MOBTOPHOI reHepaluy NepexBauyeHHOTO MCKIFOUCHUS MPEANOYTUTEIBHO HCIIOIb-
30BaTh MpocTo omeparop throw;, a e uacTpykuio throw ej.

O6cyxaeHue

ITpu reHepanuy UCKIIOYEHHS TEHEPUPYHTE €ro 1o 3HaueHuIo. M30eraiite ncoabp30BaTh UCKIIO-
YyeHHe-yKa3aTelb, IOCKOIbKY B 3TOM ClIydac BaM IPHIETCS CTOJKHYTbCA C Maccoil BOIPOCOB
YIIpaBIEHMS NaMATHIO: BBl HE MOXKETE I'€HEPHPOBATh MCKIIOYEHHE-yKa3aTelb Ha 3HAUCHUE B CTEKe,
IOCKOJIBbKY JI0 TOT0, KaK yKa3aTelb JOCTUIHET TOYKM Ha3HAuU€HUs, CTeK OyleT cBepHYT. Brl Moxere
TeHEepHPOBaTh HCKIIOUCHUE-YKa3aTellb Ha IUHAMHYECKH BBIACICHHYIO HaMATh (€M, KOHEUYHO,
omubKa, 0 KOTOpOU Bbl COOOLIAETE, HE COCTOUT B HEXBATKE IIaMATU), HO IIPU ATOM BBl BO3JIaracTe
Ha catch-6mok 3aqady M0 0CBOOOKACHHUIO BBIIEICHHON NaMsITH. ECIM BbI yBepeHsbI, 4TO BaM HajIo
FeHEPHPOBAaTh UIMEHHO yKa3aTellb, HOAyMAlTe, HEJIb3sl JIU 3aMEHUTh €r0 MHTEUIEKTyallbHbIM YKa3a-
TeneM thna shared_ptr<T> BMecto oObigHOrO T,

ITpu reHepanuy 1o 3Ha4EHHIO KOMIIMIATOP CaM OTBEYAET 3a 3aIlyTaHHBIN IIPOLIECC YIIPABICHUS
[IaMATBHIO, BBIICNICHHOHM reHepupyeMoMy 00bekTy. Bee, 4To TpedyeTces OT Bac, — 3TO MPHUHATH MEPhI
JUL TApaHTUU TOTO, YTO KOMUPYIOIIUH KOHCTPYKTOp KJlacca BAaLIEro MCKIIOYEHHs HE MOXKET IeHe-
PHUPOBATH UCKIIIOYEHUH (CM. pekoMeHaauo 32).

Ecnu TonpKko BBl HE FeHEPUPYETE UHTEIUIEKTYasbHBbII yKa3aTelb, KOTOPhIH 100aBIIeT ypOBEHb
KOCBEHHOCTH IJIsl COXpaHEHHs MOJIUMOp(U3Ma, IepexBaThIBaTh UCKIIOUECHHUS CIEAyeT IO CChUIKE.
IlepexBar 1o 3HaUECHUIO IPUBEIET K CPE3KE B TOUKE IIepexBaTa (CM. pEKOMEHAAIMIO 54), 4TO JIULIUT
Bac 0OBIYHO BEChMa BaXKHOTO KauecTBa NonuMophusMa 00beKTa HCKIIoUeH . [lepexBat Mo cchlike
COXpaHSET IOIUMOP(HH3M 00BEKTa HCKIFOYCHHSL.

Ipy MOBTOPHO# reHepali UCKIIOYEHHUs € JIydilie MPOCTO Mucath omepatop throw; Bmecto
uHCcTpyKuuu throw e;. Jleno B TOM, 4TO MepBbIif cioco6 Beeraa coxpansieT HoauMopdhusm oobek-
Ta MOBTOPHO I'€HEPUPYEMOT0 HCKITIOUCHHUSL.

Mpumepsbl

Ipumep. Ilosmopuas zenepayus usmeneHno2o uckniodenus. Ilpy MOBTOpHOI reHepanuu nepe-
XBaUEHHOTO MCKIIFOUEHHS MTPEAIOYTUTENLHO UCIIONIB30BaTh IPOCTOM oneparop throw;.

catch( MyException& e ) { // NepexBaT HEKOHCTAHTHOW CCbIIKU
e.AppendContext("nepexsat");// BHeceHMe W3MeHeHUS
throw; // TOBTOpHAA reHepauus
// MOAMDULMPOBAHHOIO WCKYEHUSA
h
Ccbinku

[Dewhurst03] §64-65 ¢ [Meyers96] §13 « [Stroustrup00] §14.3  [Vandevoorde03] §20
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74. YBepomnaiite 00 olumodkax, oopadarbiBanTe
u npeoOpa3oBbIBaiTe UX TaM, rae cnenyet

Pesiome

CooOmaiite 00 ommOKax B TOT MOMEHT, KOTJja OHM OOHAapy>KeHbl M MACHTH(UIUPOBAHBI KakK
ommoOku. O6pabateBaiiTe MM IpeoOpa3oBhIBaiiTe X HA CAMOM HIDKHEM YPOBHE, Ha KOTOPOM 3TO
MO>KHO CJIeJIaTh KOPPEKTHO.

O6cyxneHune

Coo0maiite 06 omuoke (T.e. umuTe throw) tam, rae QyHKIMsS oOHApYKHUBAET OMIMOKY, KOTO-
PYIO HE MOXET pa3pellnTh CAaMOCTOSTEIBHO M KOTOpas AejaeT HEBO3MOXKHBIM IMPOJIOJIKCHUE BbI-
nojiHeHus pyHKIMU (cM. pekomenaaiuio 70).

OGpabarsiBaiite OmKMOKy (T.. muimuTe Catch, KOTOPHI He TeHEPUPYET HOBTOPHO TO XKE HIH
WHOE MCKITIOYEHHE U He HCIONb3YeT MHOM croco0 Ui JalbHEeNIIero yBeoMIeH s 00 ommoke, Ha-
puMep, KOJ OMIMOKH) TaM, e Bbl o0nagaere AoctaToyHoil uHdopmaimeii, 4ToObl ee 00paboTaTh,
B TOM YHCJIE JUTs 00eCTeYeH s TPaHHIL, ONpeIeNIeHHbIX CTpaTerieil 00padoTKH OMIHOOK (HampuMmep,
rpanul QYHKIMUA Main WM MOTOKOB; CM. PEKOMEHIALKIO 62) U Ul MOIJIONIEHHS MCKIKOYEHHI B
TeJlaxX IeCTPYKTOPOB M (QYHKIHUIT OCBOOOKICHHUS PECYPCOB.

[peo6pazosbiBaiite OmMOKY (T.€. mummuTe catch, KoTopelii GyaeT reHeprUpPOBaTh UHOE MCKIIIO-
YeHHe WM HCIOIB30BaTh HHOM CIOCO0 sl TabHEHIIero yBeAOMIICHHS 00 OIHOKe, HalpuMep, KO
OIIMOKK) B CIEAYIOMINX 00CTOATENBCTBAX.

e Jlns moGaBneHUsI BEICOKOYPOBHEBOIO CEMaHTHUYECKOTO 3HadeHUs. Hampumep, B TEKCTOBOM
penakrope ¢QyHkuus Document::Open MoOXeT NPUHUMATh HH3KOYPOBHEBYIO OLIMOKY
“HeOKHUIAaHHOE OKOHYaHHe (aiina” U mpeoOpa3oBHIBATH €€ B OIMHOKY “HEBEPHBIH WM MMO-
BPEK/ICHHBII JOKYMEHT ’, 100aBIIsisi COOTBETCTBYOIYIO CEMaHTHYECKY 0 HH(OpMAIIHIO.

o JIna usmenenus mexanuzma oopabomxu owubox. Hanmpumep, B Moyne, KOTOpBIi BHyTPEHHE
ucnonp3yer uckimodeHus, Ho 4eit APl B ctune C coobmiaer 06 ommOKax MocpeacTBOM KO-
0B omnOoK, QyHKIMH API 1OKHBI TIepexXBaThIBaTh UCKIFOUEHHS M BO3BpAIIaTh JOKYMEH-
THUPOBAHHBIE KOJIBI OUIMOKH, MOHATHBIC BBI3BIBAIOIIEMY KOIY.

Kox He nomkeH nepexBaThiBaTh OMIMOKY, €CITH KOHTEKCT HE MO3BOJISIET €My C/elaTh ¢ Hell 4To-
60 mone3noe. Ecnu GyHKIUS HE MOXKET CaMOCTOSTENFHO 00paboTaTh OMHMOKY (BO3MOXHO, TIpe-
00pa30BaTh UM CO3HATENILHO MOTJIOTHTH €€), TO OHA HE JI0JDKHA MEIIaTh OLTHOKE PacHpOCTPAHATh-
cs1 ajee, YTo0BI TOCTHYb BBI3BIBAIOIIETO KOJA, KOTOPBIH CMOXET ee 00paboTaTh.

NcknodeHuda

WHoraa oka3bIBaeTCsl MOJIE3HBIM IIEPEXBATUTh U TIOBTOPHO T'€HEPUPOBATH TY XKe OIIUOKY (T.e. BOC-
nosnb3oBathest catch ¢ mociexyrompm throw) st KOHTpOIst 32 OMIMOKAMH, HECMOTpSL HA TO, YTO
B JICHCTBUTEIBHOCTH 0OPa0OTKH OMIMOKH ITPU STOM HE IPOUCXOMUT.

Ccbinkn
[Stroustrup00] §3.7.2, §14.7, §14.9 * [Sutter00] §8 » [Sutter04] §11 » [SutterO4b]
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75. N36erante cneundpukaunii NCKNIOYEHUN

Pesiome

He mummre cnenudukanmii MCKIOYeHNH y Balux (QyHKIUM, €Clii TOJNBKO Bac HE 3aCTaBIISIOT
9TO JelaTh BHEUIHHE OOCTOATEIbCTBA (HampuMep, KOJ, KOTOPHIH Bbl HE MOXKETE€ M3MCHUTb, YKE
BBEJ UX; CM. UCKJIFOUECHUS K JAHHOMY Pa3Jiely).

O6cyxaeHue

Ecau roBoputh KOpoTKO — He Oecrokoiirech o cnenudukanyiax UckiaodeHnid. OCHOBHas Mpo-
6JieMa 3aKIF0YaeTCss B TOM, YTO CEeHU(PUKAIMKE MCKIFOUCHHUI BCEro JIHUIIbL “‘SIKOOBI” SIBIISIOTCS CO-
CTaBHOI 4yacThlo cucTeMbl TUNOB. OHU HE JENA0T TOTO, YTO OT HUX OXKHJACT OOJBUIMHCTBO MPO-
IrPaMMHCTOB, ¥ BaM ITOYTH HUKOT/Ia HE HAJIO0 TO, YTO OHM Ha CaMOM JIeJIe JIeJIAtoT.

CrieumduKalyy UCKIIOYSHUH HE SBIAIOTCS YacThlO TUMA (DYHKIMK 32 UCKIIOYECHHEM TEX CITy4aes,
KOT/Ia OHU TakKH €10 SIBISIOTCS. DTO HE IIYTKa — OHM IO CYTH 00pa3yloT “TEHEBYIO~ CHUCTEMY THUIIOB,
U3-32 YErO HaIMCaHKE CIICHU(UKAIMI UCKITFOUCHUH B Pa3HBIX MECTaX MPOTPaMMBbl OKa3bIBACTCS:

e neseprvim — B uHCTpYKImHU typedef s ykazarens va gpyHkuuio;
®  paspeuteHHbIM — B TOYHO TaKOM XKe KOJie, Ho Oe3 ucmoib3oBanus typedef;

®  1eobx00uMbiM — B OOBSIBJICHUN BUPTYAIbHON (DYHKIIMH, KOTOPas IMEPEKPHIBACT BHPTYasb-
HYH0 QYHKIHIO 6a30BOT0 Ki1acca co crenupuKalineii HCKIIOYCHUH;

®  HEAGHbIM U ABMOMAMUYecKUM — B OOBSBICHHN KOHCTPYKTOPOB, ONEPAaTOPOB MPHCBANBA-
HUS, OTIEPATOPOB MPHCBAUBAHKS M AECTPYKTOPOB, KOT/Ia OHH HESBHO T€HEPUPYIOTCS KOMIIH-
JSATOPOM.

Becpma pacnpocTpaHeHHBIM, HO TeM HE MEHEEe HE BEPHBIM SBIAETCS yOEkKJEHHE O TOM, YTO
crenMpUKaIUU UCKITIOYCHUH CTATHYECKH FapaHTUPYIOT, YTO QyHKIUH OyIyT reHepHUpPOBATh TOJIBKO
MIepeYHCIICHHbIE UCKIIIOYEHHUs (BO3MOXKHO, HE OyIyT TeHepHpOBaTh UCKIIOYEHHs BOOOIIE), YTO I10-
3BOJIICT KOMIIMJISTOPY BBITOJHUTH ONTHMHU3AIMIO HA OCHOBE JJAHHOW TapaHTHU.

B neficTBUTENFHOCTH ke Crienn(pUKAMN UCKITIOYSHHH JIeNaloT HeuTo BpoJe Obl M He3HAYHUTEIb-
HOE, HO (P)YHIIAaMEHTAJILHO OTJIMYAIOUICECs: OHM 3aCTaBJIAIOT KOMITHIISITOP BBECTH B IPOrpaMMy JI0-
MOJTHATENBHBIN KO B (hopMe HesiBHBIX O110K0B try/catch Bokpyr tena dyHkimu st oGeceueHust
MPOBEPKU BPEMEHH BBIMOJIHEHHUS TOTO, YTO (PYHKLHUS JEHCTBUTEIBHO T€HEPUPYET TOJIBKO MEPEUnC-
JICHHBIE MCKJIIOUEHHS WM HE TeHepUpPYyeT MX BOOOIIE, KpOME TeX CIy4aeB, KOrja KOMIIWIATOpP MO-
JKET CTAaTMYECKU JI0Ka3aTh, YTO crienu(UKalMs UCKIIOYCHUI HUKOTJa He OynmeT HapyieHa. B mo-
CIIEZIHEM Cllydyae KOMIMJISTOP MOXKET ONTHMHU3UPOBATh KOJ, yOpaB ONMUCAaHHYIO MpoBepky. Crernu-
(UKaIMU UCKIFOUEHHUH, KpOME TOT0, MOTYT MOMENIaTh AajJbHEHIICH ONTUMH3AaUN KOJa KOMITHIIS-
TOPOM — TaK, HalpUMep, HEKOTOPBIE KOMITWISATOPEI HE MOTYT JIeNaTh BCTPaUBAEMBIMU (DYHKIIUH,
UMEIOLIHE CIIeUU(PUKALNN UCKITFOUCHHH.

OmHaKo XyKe BCEro TO, 4TO CHeHU(pHUKAIUN UCKIFOUCHUH — OYeHb “TYMOil” WHCTPYMEHT: MpH
HapyIICHNH OHU IO YMOJYaHHIO HEMEIJICHHO MPEKPAIa0T BBITOJHEHUE MTPOrpaMMbl. Bl Moxere
3aperucTpupoBaTh (PyHKIMIO-00padOTYMK JAHHOTO HApyIIEHHs, HO 3TOT BPSJA JIA BaM IOMOXET,
MOCKOJIbKY TaKoi 0OpabOTYHK TOJILKO OJJMH Ha BCIO IIPOTrpaMMy, M BCE, YTO OH MOXKET CAENATh IS
TOr0, 4TOOBI M30€KaTh HEMEIUIEHHOTO 3aBEpIICHUS] POrPaMMBI, — 3TO CT€HEPHPOBATh JOIYCTH-
Moe uckiodeHue. Ho, HanoMHuM, Takod 00pabOT4YUK — E€IUHCTBEHHBIH Ui BCETO MPUIIOKEHHUS,
TaK YTO TPYIHO IPEJCTaBUTh, KAK MOXKHO CJIEJIaTh YTO-TO IOJIE3HOE B TAKOW CHTYallMM WM KaK Y3-
HaTh, KAKOE MCKJIFOUYCHHE MOKHO IIOBTOPHO CI'€HEPUPOBATh B HEM 0€3 BMEIIATENbCTBA BO BCE CIie-
nuQUKanuy UCKIFOYSHUH (HalpuMep, ONPENeNITh, YTO BCe CIeNU(PHUKAIMN HCKITIOYEHHH TOTDKHBI
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BKJIFOYATh HEKOTOpoe obiee MckimoueHrne UnknownException, rerepupyeMoe 06pabOTUHKOM.
3aMeTuM, YTO 9TO aBTOMATHUYECKH YHHYTOXKHUT BCE MPEHMYIIECTBA OT MCHOIB30BAHHS ClICHU(pHKa-
LM UCKITFOUCHUM ).

OOBIYHO BBl HE MOXKETE IMHCATh CHEIM(PHUKAINA WCKIIOUEHUH I MabIoHOB (QYHKIUHA, TO-
CKOJIbKY BBl HE MOXKETE B OOLIEM Cllydae CKa3aTh 3apaHee, KaKue TUIbl UCKIIOYEHUH MOTYT CreHe-
pHUpPOBaTh TUIBI, C KOTOPBIMHU OyieT paboTaTh MIa0JIOH.

CHMKEHHUE NMPOU3BOIUTEIBHOCTH B 0OMEH Ha BBEJCHUE OIPaHUYCHUI MPaKTHYECKU Beeraa Oec-
I0JIE3HO. DTO OTIUYHBIN MPUMEp MPEXKIEBPEMEHHON MeCCUMU3aMU (CM. peKOMEHIaluuio 9).

Her npoctoro myTH peuieHus] ONMCaHHBIX B JIAHHOH pekoMeHanuu mnpodiieM. B yactHOCTH,
poOJIeMBI He PENIAlOTCS MyTEM Iepexoa K CTaTHIeCKUM MpoBepKaM. [IporpaMMHCTBI 4acTo mpe-
JIaraloT MepeiTu OT IUHAMUYECKON IPOBEPKH cleNU(pUKALNN UCKIIOYEHUH K CTaTU4YECKOH, Kak 3TO
nenaercs B Java M Ipyrux sA3pIKax IporpaMmMupoBaHus. KopoTko roBops, 3T0 IpOCTO 03HAYAeT I10-
MEHSTh IIWJIO Ha MBUIO, T.€. OUH P npoOieM Ha npyroi. [Tosap3oBaTenu S3bIKOB CO CTaTHUECKON
MPOBEPKOH crienu(pHKaIMii UCKIIOYSHUH HE MEHee YacTo MPeJIaraloT MeperTH K THHAMUYECKOM
IPOBEPKE. ..

NckniodeHund

Ecnu BBl nepekpbIBacTe BUPTYalbHYIO (YHKILHIO 0a30BOr0 Kjlacca, KOTOpas YK€ UMEET CIeLH-
(bUKaIMIo NCKIIOYEHHH, U y Bac HET BO3MOXKHOCTH BHECTH M3MEHEHHMs B 0a30BBIi Kiacc u yOpaTb
crienu(pUKaiy UCKIIOUCHIH (MITH yOeIUTh CIENaTh 3TO aBTOpa KIlacca), TO BBl JODKHBI HCHOJNIB30-
BaTh COBMECTHMYIO CHEHHU(UKALMIO MCKIIOYEHHH B Ballledl NepeKphIBaromield (QyHKIUH, MIpHYeM
clelyeT clenaTh €€ He MeHee OrpaHU4MBarolLIei, yeM B 6a30BOM BepCUM, YTOOBI MUHUMU3UPOBATH
BO3MOXHOCTb HapylIeHUH creruduKanuy HCKIIOUeHUH:

class Base { // ... // B UYyXOM Knacce umeeTcs
virtual fQ) // cneuupukauma MCKINYEHUN,
throw(X, Y, 2); // v ecnn Bbl He MoxeTe
}; // ee ypanuTb...
class MybDerived
public Base { // ... // ... To B BaweMm Kjiacce npu
virtual fQ // neperpyske QyHKUMW OHa AOJIXHA
throw(X, Y, 2); // wmeTb coBmecTumyi (xenaTenbHO
}; // WAGHTUYHYW) cneunbuKauun UCKIYEHUN

U3 ombita [BoostLRG] ciemyer, 94To TOJBKO IMyCThIe CrielpprKanmy nekmoduenuii (T.e. throw())
y HEeBCTpauBaeMbIX (PyHKIHMH “MOTYT 1aBaTh HEKOTOPOE MPEUMYILECTBO Y HEKOTOPHIX KOMIWIISITOPOB.
He crmmikom onTUMUCTHYIHOE 3asiBIICHHE TSI OJHOTO U3 HanOoJjee MPOABUHYTHIX, pa3pabaThIBAEMOTro
SKCIEPTaMU MUPOBOTO YPOBHS IPOEKTA. ...

Ccbinkmn
[BoostLRG] * [Stroustrup00] §14.1, §14.6 » [Sutter04] §13
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STL: KOHTEenHepbl

Ecnu sam mysrcen konmeiinep, no ymonuanuio ucnoassylime vector.

— Bbesapu Crpaycrpyn (Bjarne Stroustrup),
[Stroustrup00] §17.7

MpI 3HaeM, 4TO BbI YK€ IIPEINOYUTACTE UCIIONIB30BaTh CTAHIAPTHBIE KOHTEHHEPHI BMECTO HAITU-
CaHHBIX BpyuHyto. Ho kakoli MMEHHO KOHTeWHep ciefyeT ucrnonb3oBarh? UTo NOMKHO (M 4TO HE
JIOJDKHO) XpaHUTHCS B KOHTelHepax u noueMy? Kak crnenyer 3anonHaTs koHTelHephl? Kakue Bax-
HbIE UIMOMBI HAJI0 3HATh?

B sTOM paznene umeroTcs OTBETHI Ha BCE NEpeunCIICHHbIE (M HE TOJbKO) Bompochl. M He ciy-
YaiHO, 4TO TPU IIEpBbIE PEKOMEHAALK B HEM cozep:kaT ciosa “Mcnons3yiite vector...”.

B sTOM paznene Mbl cuntaeM Hanbosiee 3HAUUMOM pexoMeHpaanuoo 79 — “XpaHute B KOHTEH-
Hepax TOJIbKO 3HAYCHHUS WIIM UHTEIUICKTYasbHbIe yka3arenn”. K Hell Mbl 100aBUM — eClii JJaKe BbI
He Tianupyete npuMensTs [Boost] u [C++TR104] mis nHbIX 1ienel, Bce paBHO BOCTIOIB3yHTECh UX
MHTEJUICeKTyalbHbIM yKa3ateneM shared_ptr.



76. Mo ymonyaHuio ucnonb3ymre vector.

B npoTuBHOM cny4ae BbiOupanTe
KOHTEeNHep, COOTBETCTBYIOLLUIA 3apa4e

Pesiome

OuyeHp BaXXHO WCIIOJIB30BATh “‘TIPAaBWIIBHBIN KOHTelHep”. Ecnm y Bac ecTh BeCOMbIe TPUYUHBI
BBIOpaTh OMNpENENICHHBII TUI KOHTEHHepa, NCTIONb3YHTEe TOT KOHTeHHep, KOTOphI Haubosee Moa-
XOJIHT JUIS BaIlleH 3aaum.

Ecnu KOHKpETHBIX MPEANOYTESHUI HET, BO3BMUTE VECtOr U CoKoWHO paboTaiite, 3Hasl, YTO BbI
CcIIeNaay BepHBIN BBIOOP.

O6cyxaeHue

Huxe MpEACTABJICHBI TPU TJIABHBIX aCIICKTa, KOTOPBIC KaCaroTCsA IPOrpaMMHUPOBaHU BOO6HIC,
u BI)I60pa KOHTeﬁHepa B 4YaCTHOCTH.

Cnedyem nucamo 6 nepgyro ouepedb KOPPEeKMHbll, NPOCMOU U NOHAMHBIN KOO (CM. peKo-
menoayuro 6). llpennourureneH BbIOOp KOHTEHHEpa, KOTOPbIM IO3BOJUT BaM HaNKMCaTh
Hanbosee NOHATHBIN KoJ. Tak, ecnu BaM TpeOyeTcs BCTaBKa B ONPEACIEHHYIO TIO3ULHUIO, UC-
MOJIB3YITE MOCIIEN0BATENBHBIN KOHTeHHep (Hampumep, vector, 1ist). Ecim Bam HyxeH
UTEpaToOp MPOM3BOJILHOTO JOCTYIA, Beibepure vector, deque wimu string. Eciu Hyxen
croBapHbIil mouck Hamopobume C[0] = 42;, BOCIONB3yHTECh ACCOLMATHBHBIM KOHTCHHE-
poM (Hampumep, set, map) — Ho eciu BaM TpeOyeTcs ynopsiiodeHHast acCOLaTUBHAs KOJI-
JIKIMs, TO Bbl HE MOJKETE MCIOJIb30BaTh KOHTEHHEPHI C HCIOJB30BAaHWEM XEIINPOBAHHUS
(necranpaptabie hash_... wu crangaptheie unordered_... KoHTeWHEPHI).

Bonpocul s¢pgpexmusnocmu npu Hanucanuu 00MHCHbL YH4UMbIBAMbCA MONLKO M020d U mMam,
20e 3mo OelcmsumenbHo Heobxooumo (cm. pekomendayuio 8). Ecim Ha 0CHOBaHWU TIpOBe-
JICHHBIX U3MEPEHHUH C peallbHBIMH JIaHHBIMH JI0OKa3aHO, YTO CKOPOCTh MOMCKA JEHCTBUTEIb-
HO KPUTHYHA, MOXKHO BOCIIOJIb30BaThCsl KOHTEHHEPaMH C HCIIOJIB30BAaHUEM XEIIUPOBaHHS
(necranpaptapiMu hash_.. nmu cranpapteeiva unordered_.. KoHTelHEpamu), 3aTeM —
OTCOPTUPOBaHHBIM Vector, 3ateM — Set Wi map, oObIYHO B NPHUBEACHHOM HOPSIKE.
Jlaxe B 9TOW CHTyallMd OTJIMYHS ACHMIITOTHYECKOTO BpeMeHH paboThl (C MCIIOIb30BaHHUEM
“Oonpmioro O, HampuMep, JIMHEHHOE U JoTapupMUUecKoe BpeMs paboThl; CM. peKOMEHIa-
LU0 7) UMEET 3HAYCHHUE, TOJIBKO €CIIM KOHTEHHEPHI JJOCTATOYHO BEJIMKH, YTOOBI TOCTOSIHHBIC
MHOXKUTEIIN NePECTaIl UTPaTh Poiib. sl KOHTEHHEPOB, CoIepKAIIUX HEOObIINe 00BEKTHI
Hanono6ue double, s npeonoeHns BAUAHUS TTIOCTOSHHBIX MHOKHUTEIEH 00BIYHO TpeOy-
eTcsl 10 KpaliHel Mepe HECKOJIBKO THICSY DJIEMEHTOB.

Tam, 20e 2mo 603MOACHO U PA3YMHO, yyULle NUCAMb MPAH3AKYUOHHDBIL KOO CO CMPOo2oll 2a-
panmueil 6ezonacHocmu kKoo (cm. pekomeroayuro 71), u He uCnonvb308ams HeKOppeKmHble
obvexmul (cm. pexomendayuio 99). Eciv i1 BCTAaBKY U yIAICHUS DJIEMEHTOB BaM TpeOyeT-
Csl TpaH3aKIMOHHAs CEMaHTHKA, WM €CIM HeoOXOJAMMO MUHHMHU3UPOBATh HEJCHCTBHTENb-
HOCTb MTEPATOpOB, JIyYIlle BOCIIOJB30BAThCSl KOHTEHHEpaMH Ha OCHOBE Y3IIOB (Hampumep,
Tist, set, map).

B npoTtuBHOM citydae cienyiite coBety Ctanmapra: “vector mpeacTaBiseT coOoi Tul mocie-
JIOBATEJIbHOCTH, KOTOPBIH HYKHO MCIIOJIb30BaTh 1o ymMomuanuio” ([C++03] §23.1.1).
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Ecnu BB cOMHEBaeTeCh B JAHHOM COBETE, CIIPOCUTE CaMy ce0si — AEHCTBUTENBHO JIM y Bac €CTh
HETPEO0IMMbIe TIPUUMHBI He UCIIONb30BaTh CTAHAAPTHHIA KOHTEHHep Vector, KoTopblil obnanaer
CJIeIyIOIIMMHU CBOMCTBaMH.

e TapaHTHpyeT MHUHHMAIBHBIE CPEIM BCEX KOHTEHHEPOB HAKJIaIHBIE PACXOIbI MAMSITH Ha Xpa-
HeHue (HOJb 0alTOB Ha 0OBEKT).

e ["apaHTHpyeT HAMBBICIIYIO CPEIU BCEX KOHTEHHEPOB CKOPOCTH JOCTYNAa K XpaHUMBIM dJe-
MEHTaM.

e ["apaHTHpYeT JIOKAJILHOCTh CCHIJIOK, 03HAYAOIIYIO, YTO OOBEKTHI, HAXOAIIUECS PSAIOM YT
C IpyroM B KOHTEHHepe, TapaHTUPOBAHHO HaXOMAATCS PSIOM U B MAaMSTH, YTO HE TapaHTUPY-
€T HU OJIUH JPYrol KOHTEHHED.

e TapaHTHpyeT COBMECTHUMOCTb Pa3MEIIECHUS B IAMATH C pPa3MEIIEHUEM, UCIIOIb3YEMBIM S3bl-
KoM 1nporpammupoBanus C, B OTVIMYKE OT OCTAJIbHBIX CTaHAAPTHBIX KOHTEHHEPOB (CM. pe-
xoMmeHganuu 77 u 78).

e TapaHTHpYyeT HalIu4ue CaMBbIX THOKHUX HTEPATOPOB (IPOM3BOJIBHOTO JIOCTYIIA).

e [lourn rapaHTUPOBAaHHO UMEET CaMble ObICTPBIC UTEPATOPBI (YKa3aTeNIu WIN KJIAcChl CO CPaB-
HHMMOM NPOU3BOAUTENBHOCTBIO, KOTOPBIE 3a4acTyl0 paboTalOT B OKOHYATENILHON (HE OTIamou-
HOM) BEPCHH C TOH K€ CKOPOCTBIO, YTO M yKa3aTelH).

Ecmp nu y Bac Ipu4nHBI HE MCHOIB30BaTh TaKOM KOHTeHHep no ymonuanuto? Eciou y Bac ecTb
Takas IPUYMHA, CBS3aHHAs C OJHUM U3 TPEX ACHEKTOB B Hayaje 3TOH peKOMEHJalluH, TO BCE 3aMe-
4aTeJIbHO — IIPOCTO BOCHONB3YHTECh Haubosiee MOAXOAAMNM JUIsl Bac KoHTelHepoM. Ecnu Takoit
IIPUYUHB] HET — BO3BMHTE VECTOr U CIIOKOHHO paboTaiiTe, 3Hasi, 4YTO Bbl CHIEJIAIM BEPHBIHA BHIOOD.

U nocnenHee — mydIle HUCMOIb30BaTh KOHTEHHEPH! M aNrOPUTMBI CTAHIAPTHOM OMOIMOTEKH,
a He CTOPOHHETO IIPOU3BOAUTENS WU Pa3pabOTaHHbIE CAMOCTOSTENIBHO.

Mpnmepsl

IIpumep. Hcnonvzosanue vector ons neborvuux cnuckos. PacmpocTpaHeHHOe 3a0iTyKIeHe —
UCIONB30BaTh 11 St TONBKO MOTOMY, YTO “O4EBHAHO, YTO 11 St —IOAXOSIUMIA THIT VIS BBITOTHEHHS
onepanuii co cnMcKoM”’, TAKUX Kak BCTaBKa B CPeAMHY IocienoBaTenabHocTH. Tun vector mis He-
GOJBLIMX CHIHCKOB MPAKTHYECKH Beer/a mpeBocxoaut tun 11st. HecMoTpst Ha To, 4TO BCTaBka B cpe-
JIMHY TOCJIENOBATEILHOCTH TpeOyeT JIMHEHHOro BpeMeHH paboThl y Vector, M MOCTOSHHOTO —
y Tist, BekTop ¢ HEGOIBLIMM KOJIIMYECTBOM IEMEHTOB OOBIYHO CHPABISETCS C ITOH 3a1aueil ObiCcT-
pee — 3a cYeT MEHBILIEro MOCTOSIHHOIO MHOKHUTENIS; IPEUMYILECTBA aCHMITOTUYECKOTO BPEMEHHU pa-
60Tb! 115t NPOSIBISIOTCS TOIBKO NMPH GOJIBIINX KOIMYECTBAX dJIEMEHTOB B KOHTEHHEpeE.

Takum 00Opazom, UCTONB3yHTE VECtor, moka pa3Mepsl JaHHBIX HE MOTPEOYOT MHOTO BBIOOpA
(cM. pexoMeHJauuio 7), 1MOO IOKAa HE CTAHET CYLIECTBEHHOH obecredyeHue CTPOroi rapaHTUH
6€30MacHOCTH IPH BO3MOXKHON IeHepanuy UCKIIOYEHHH KOIMMPYIOIIUM KOHCTPYKTOPOM HJIM KOTIH-
pYIOLIMM ONEpaTOpOM IIPUCBAUBAHUS THUIA OOBEKTOB, XpaHSILIMXCA B KOHTelHepe. B mocinennem
Cllydae MOXET OKa3aThCsl BAXKHBIM, 4TO KOHTelHep 11St oGecrednBaeT CTPOryo rapaHtuio 6e3o-
MACHOCTH JUIs OIlepalK BCTABKH B KOJIEKIHIO TAKUX TUIIOB.

Ccblkun

[Austern99] §5.4.1 « [C++03] §23.1.1 * [Josuttis99] §6.9 * [MeyersO1] §1-2, §13, §16, §23, §25 ¢
[Musser01] §6.1  [Stroustrup00] §17.1, §17.6 » [Sutter00] §7, §20  [Sutter02] §7
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77. BmecTO MaccvBOB UCNONb3ynUTe vector
nstring

Pesiome

U36eraiite peamisaniy abCTPAKIIMKA MacCHBa MOCPEICTBOM MacCHBOB B cTuiie C, apudMeTnKn ykasa-
TeJell ¥ MPUMHUTUBOB YIIPABIICHHS TaMsIThi0. Vcronp3oBanue vector wm String He TONBKO crenaer
TIpOILIE Bally >KH3Hb, HO U MTO3BOJIUT HAIKCATh Oo0s1ee Oe30MacHyto U MacIITabupyeMyo IIporpamMmy.

O6cyxneHune

CCFO}IHH €IBa JIM HC OCHOBHBIMHU BOIIPOCAMH IIPU HAIMCAHWUU ITPOTPAMMHOTI'O obecrieueHns siB-
JISIFOTCSL BOIIPOCH! 0€30MacHOCTH U HepenoiHeHus Oydepa. OrpaHuueHnsi, cBI3aHHbIE ¢ (QUKCHUPO-
BaHHBIM Pa3MEPOM MacCHBOB, JOCTABIISIOT HEMAO OECIOKOICTBA, aXe eCIM MPHIOKEHHIO yAaeT-
Csl OCTaTbhCsl B PaMKax KOPPEKTHOCTH. Bce 3T mpoOsieMbl CBS3aHBI C HCIOJIB30BAHUEM CTapbIX
cpeacts C, TakuxX Kak BCTPOEHHBIE MACCHBBI, yKa3aTesld M MX apu(METHKa, a TaKXkKe yIpaBIeHHe
MaMATHIO BPYYHYIO BMECTO TAKHX BBICOKOYPOBHEBBIX KOHIENIINH, KaK Oy(hephl, BEKTOPBI 1 CTPOKH.

Bot HekoTOphIe U3 MPUYKH, IT0 KOTOPEIM MaccuBaM B cTiiie C cieayeT NpearnoyecTb CTaHaapT-
Hble cpencTsa C++.

o OHu agmomamuuecku ynpasisaom coocmeentol navamyio. bonblie He TpeOyeTcst HUKAKUX (GUK-
CHPOBaHHBIX Oy(hepoB ¢ pazMepoM “OoJbIIM, YeM JTr00ast pasymHast JutHa” (“0omMOa ¢ 4acoBbIM
MEXaHU3MOM™ — BOT Kak IIPaBIJIBHO MPOUYECTh 3TO ONpEENeHNE), WK CIUIOIIHBIX Iepepacipe-
JIeJIeHNI TTAaMSATH [PU oMo rea’l 10C u COOTBETCTBYIONIMX OOHOBJICHHUI yKazaTesen.

oV nux 6ocamwiii unmepgeiic. Bbl IETKO W BBIPa3UTENBHO MOXKETE PEATM30BaTh CIIOXKHYIO (DYHK-
IIMOHATBHOCTb.

o Onu cosmecmumpi ¢ mooenvio namsmu ¢ C. vector u string: : c_str moryr ObITh nepesa-
Hb! ¢yHKIMsIM API Ha s3pike C. B wactHOCTH, B C++ Vector ciayxuT “nepexomuukom” k C
Y IPYTHM SI3BIKaM IPOrpaMMHUPOBaHUS (CM. pekoMeHaanuu 76 u 78).

e Onu obecneyusaiom pacuupentsie 803MoxcHocmu npoeepku. CTaHIapTHBIE CPEACTBa IO-
3BOJISIIOT PEaIM30BaTh (B OTJIANOYHOM PEKHME) UTEPATOPBI U ONEPATOPhl HHACKCHPOBAHUS,
KOTOpBIE CIIOCOOHBI BBISIBUTH OOJBIION KJIacC OMIMOOK MaMsTH. MHOTHE U3 COBPEMEHHBIX
peanu3anuii CTaHIAPTHOW OWOJIMOTEKH NPENOCTABIAIOT TaKUe OTIAJ0YHBIE BO3MOXKHO-
cti — Bocnone3yiTech umu! (CM. pekomernaruio 83.)

e Onu npaxmuuecku He CHudcaiom s@gexmuenocms sawux npocpamm. B kimaccax vector
U String npu BeIbope MeXIY 3PPEKTUBHOCTEIO M GE30MACHOCTBIO PELICHUE TIPUHUMAETCS
B 10Jb3Y 3G PEKTUBHOCTH (ECTECTBEHHO, HE B OTIaJOYHOM pekuMe). TeM He MeHee, CTaH-
JapTHBIC CPEACTBA OKa3bIBAIOTCS TOpa3o Jiydilei miatdopmoil amst cozaanus O0e30macHbIX
KOMIIOHEHTOB, YeM OOBIYHBIE MACCHUBBI M YKa3aTENH.

o Onu cmumynupyrom onmumusayuio. COBpeMEHHBIE pealn3alliil CTaHIApTHOW OMOIMoTeKn
BKJIIOYAIOT ONTUMHU3AIMHY, O KOTOPBIX MHOTHE M3 HAC MPOCTO HUKOTAa OBl ¥ HE MOIyMaJIH.

[IpumeHeHNe MacchBa MOXKET OBITH ONpPAaBJAHHO, KOTJAa €ro pa3Mep (MKCHPOBaH Ha CTaJHu
kommursinun (Hanpumep, Tloat[3] aas TpexmepHO# TOUKH; IIEPEX0O K YETBEPTOMY H3MEPCHUIO
BCE paBHO NOTPeOyeT NepernpoeKTUPOBAHUS IPOIPAMMBI).

Ccbinkn

[AlexandrescuOla] * [Dewhurst03] §13, §60, §68 ¢ [Meyers01] §13, §16  [Stroustrup00] §3.5-7,
§5.3, §20.4.1, §C.7 * [Sutter00] §36
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78. Ucnonb3yiite vector (ustring::c_str)
ana oomeHa paHHbiMmu ¢ APl Ha apyrmnx
A3blKax

Pesiome

vector u string: :c_str cuyxar uuto3om st coodbienust ¢ APl Ha npyrux sizeikax. OjHa-
KO He NoJjiaraiTech Ha TO, YTO MUTEPATOPBI ABJSAIOTCS yKa3aTeNAMU; AJIs TOJIy4EHUs ajipeca dJIeMeH-
Ta, Ha KOTOPBI cchutaeTcs vector<T>: 1iterator 1iter, ucnosne3yiite Beipakenue &*1iter.

O6cyxaeHue

vector (B nepBylo ouepens) U String::c_str u string::data (so Bropyw) mpeacras-
ISI0T c000# Hammy4Ime crocoOsl ooMeHa qanabiMu ¢ APl Ha npyrux si3pikax BooOmie u ¢ 6ubnmo-
Tekamu Ha C B 4aCTHOCTH.

JlanHble VeCtor Bceraa XpaHsaTcs MOCIEI0BATENbHO, TaK YTO MOJYUYSHUE aapeca MepBOro dlie-
MEHTa BEKTOpa JaeT yKasaTellb Ha ero comepxkumoe. Mcnonbsyiire &*v.begin(), &v[0] wm
&v.front() mis monydyeHus ykasarens Ha MEpBbIid dieMeHT V. [t MoTydeHns yKas3aTens Ha n-i
9JIEMEHT BEKTOpA JIydllle CHayaya MPOBECTH apu(hMETUICCKUE BBHIYMCICHHS, & 3aTeM IMOJY4UTh al-
pec (mampumep, &v.begin() [n] wm &v[n]) BMecTo momyueHns ykasaTens Ha HAYalo JaHHBIX
C MOCIeNYIOIMM TpuMeHeHreM aprdmMeTnkd ykasareneit (Hanpumep, (&v.front())[n]). Oro
CBSI3aHO C TE€M, YTO B IIEPBOM CJIy4ae B OTIAIOYHOMN peau3allii BBIOIHIETCS IPOBEpKa Ha JOCTYI
K 2JIEMEHTY 3a NpejiesiaMu V (cM. pekoMeHanuo §83).

Henb3s momararecst Ha TO, 9to V.begin() Bo3Bpammaer ykasareib Ha MEPBBIA DJIEMEHT WITH,
B 00IIIEM Cily4yae, YTO UTEPATOpPhl BEKTOPA SBISIOTCS yKa3aTessiMH. XOTS HEKOTOPbIE pealn3aliu
STL onpenensror vector<T>: :iterator kak oOBYHEIN yKa3aTelb T*, HTepaTopbl MOTYT OBITH
(1 Bce yalle Tak OHO U €CTh) MOJHOLIEHHBIMY THIIaMH (€1l pa3 cM. peKoMeHaanuio §83).

XoTst B GONBIIMHCTBE peaiu3anuii st String takke UCHONB3YeTCsl HEPEPBIBHBIN GJIOK mamsi-
TH, 3TO HE TAPAHTUPYETCS CTAHIAPTOM, TaK YTO HUKOIJa HE UCIOJIB3YHTE aJipec CUMBOJIA B CTPOKE,
CYUTasl €ro yKas3aTelleM Ha BCE COJCPIKUMOE CTPOKH. XOpomlas HOBOCTH 3aKJII0YAETCs B TOM, 4TO
¢Gyukuus string: :c_str Bcerma Bo3Bpamaer cTpoky B ctiiie C ¢ 3aBepUIaONMM HYJIEBBIM CHM-
BoJioM (String: :data Takke Bo3BpalaeT ykasareib Ha HEIPEPBIBHBIA OJIOK MaMsATH, HO HE ra-
PaHTUpPYET HAJTMYKs 3aBEPIIAIOLIETO HYJICBOTO CUMBOJIA).

Korza BbI mepenaere ykazaTenb Ha JaHHbIE 00BEKTa V TUMa vector, kon Ha s3bike C MOXKeT
KaK YUTaTh, TAK U 3aMMCHIBATh 3JICMEHTHI V; OJTHAKO OH HE JIOJDKCH BBIXOJUTH 3a TPAHHUIIbI JAHHBIX.
Xoporo nmpoxymanublid API Ha si3pike C TOIDKEH MOTyYaTh HApSAY € yKa3aTeaeM MO0 MaKkcuMallb-
HOE KOJIMYECTBO 00beKTOB (10 V.Size()), mmbo ykazareib Ha DJIEMEHT, CICAYIONIMA 3a MOCIel-
oM (&*v.begin(Q+v.size()).

Ecmu y Bac ecth KoHTElHEp 00BEKTOB THIA T, OTIMYHBIA OT VeCctor wim String, u Bel XOTHTE
HepeiaTh ero COAEPKUMOe (WITH 3aroTHUTD ero) ¢yHKimu APl Ha Ipyrom s3bIke MpOrpaMMUPOBAHIS,
KOTOpasi 0)KW/IaeT yKa3aTellb Ha MacCUB OOBEKTOB THIA T, CKOIHMPYHTE COAEPKUMOE KOHTEHHEpa B
(wn m3) veCtor<T>, KOTOPBIIl MOXKET HEMOCPEICTBEHHO COOOIIAThCS ¢ TAKUMHU (DYHKIHSIMU.

Ccbinku
[Josuttis99] §6.2.3, §11.2.4 » [MeyersO1] §16 * [Musser0O1] §B * [Stroustrup00] §16.3.1
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79. XpaHnTte B KOHTEMHEepPaX TOJIbKO 3Ha4YeHUS
WJIN UHTeJINIeKTyalibHble yKa3aTenu

Pesiome

XpaHI/ITC K KOHTeﬁHean 00BEKThI-3HAUYCHHS. KOHTCﬁHCpH noJlaraloT, 4To0 HX COACPIKHUMOC
HUMEECT THUIl 3HAUCHUSA, BKIIOYasd HCIOCPCACTBCHHO XPaHAIIUCCA 3HAYCHUA, UHTCIIJICKTYAJIbHbIC yKa-
3aTCJIM U UTCPATOPEI.

O6cyxneHune

HauGornee pacnpocTpaHeHHOE HCIOJIB30BaHHE KOHTEHHEPOB — ISl HEMOCPEACTBEHHOTO XPaHEHHS
3Ha4eHni (Hanmpumep, vector<int>, set<string>). B ciydae koHTeiiHepoB ykazaresel, eclii KOH-
TeifHep BiajeeT 00beKTaMH, Ha KOTOPBIE YKa3bIBAET, TO JIyHIlle UCMOIB30BATH KOHTECHHED MHTEILIEKTY-
AIBHBIX yKa3aTelel cO CYCTUMKOM CChUIOK (Hampumep, 11st<shared_ptr<widget> >); B nporus-
HOM CJIy4ae MOKHO BHIOpaTh KOHTEMHEp OOBIUHBIX YKasarenel (Hanpumep, 11St<widget*>) wimm nHex
3HAYCHUH, MOJOOHBIX yKa3aTelssM — TakMX Kak uTepatopsl (Hampumep, 1ist<vector<widget>::
iterator>).

Mpnmepsl

Ipumep 1. auto_ptr. O0bexTsl auto_ptr<T> He ABIAIOTCH 00bEKTaMH-3HAYEHHSAMHU H3-3a
CBOEW CEeMaHTHKH IepeJayd BIaJeHUs Npu KomupoBaHuHW. Vcronb3oBaHue KOHTEHEpa 0OBEKTOB
auto_ptr (mampumep, vector<auto_ptr<int> >) I0/DKHO MPUBECTH K OIHOKE KOMITHIISAIINH.
Ho naxe B ciyyae ycrnemrHod KOMIWISIIMM HUKOTJA HE MHIIMTE TaKOH KOJ — BMECTO 3TOTO BaM
CIIe[lyeT UCIONB30BaTh KOHTEHHEp HHTEIUICKTYalIbHBIX YKa3arenei shared_ptr.

IIpumep 2. I'emepocennvie koHmeiinepvl. J{nsg TOro 4TOOBI MOJNyYUTh KOHTEHHEp, XpaHSIIIUMA
1 BIAJCIOMINI 00BEKTaMU Pa3IUYHBIX, HO CBS3aHHBIX THIIOB, HAPUMEP, THIIOB, MPOU3BOIHBIX OT
obmuiero 6a3oBOro Kiacca, Jiydlle MCHONb30BaTh container<shared_ptr<Base> >. Anbrep-
HATHUBOM SABIIACTCSI XpaHEHHE MPOKCH-00BEKTOB, HEBUPTYAIbHbBIE (YHKIIMHA KOTOPBIX MEPENAIOT BbI-
30BBI COOTBETCTBYIOIINM BHPTYaTbHBIM (QYHKIIASIM PEabHBIX 00BEKTOB.

Ipumep 3. Konmeiinepvi munos, ne Agnaouuxcs sHaveHuamu. J{jis Toro 4Todbl XpaHUTh OOBEKTHI,
HECMOTPs Ha HEBO3MOXKHOCTh MX KOIIUPOBAHWS WIM IPYroe€ UX IIOBEICHUE, IENAIOLee X TUIIaMU, He
SIBISIFOIMMUCS 3HaYeHusiMu (Hanpumep, DatabaseLock mwm TcpConnection), ux ciemyer xpa-
HHTH OMOCPEIOBAHHO, C WCIIOJIB30BaHHEM HMHTCIUICKTYabHBIX yKaszareneil (Hampumep, container
<shared_ptr<batabaseLock> > wm container<shared_ptr<TcpConnection> >).

IIpumep 4. Heobsizamenvhoie snauenus. Eciin Bam HykeH KoHTeliHep map<Thing,widget>,
HO HEKOTOpble Thing He MMEIT CBA3aHHBIX ¢ HUMU 00beKTOB Widget, MOXHO HCIIOJIb30BATH
map<Thing, shared_ptr<widget> >.

Ilpumep 5. Hnoexcnvle konmetinepsi. Ecii BaM Hy)XeH KOHTEHHEp, XpaHIIIUNA 00BEKTHI, ¥ A0C-
TYIl K HUM C MCIIOJIb30BAHUEM PA3HBIX BUIOB YIOpsA0YEHHs 0€3 NepecOpTUPOBKH OCHOBHOI'O KOH-
TeiiHepa, Bbl MOXKETE BOCIOJIb30BaThCS BTOPUYHBIM KOHTEHHEPOM, KOTOPHBIN “‘yKa3bIBaeT B~ OCHOB-
HOW KOHTEHHep, 1 OTCOPTUPOBATh €ro Pa3IMYHBIMU CIIoco0aMy C IPUMEHEHHEM MPEIUKATOB CpPaB-
HEeHHUs ¢ pa3biIMeHOBaHHeM. OHaKO BMECTO KOHTEHHepa yKas3aTenei Jydllle UCIOoIb30BaTh KOHTEH-
Hep 00bekToB THna MainContainer: :iterator (KoTopsie SBISIOTCS 3HAYCHUSIMHE).

Ccbinkn

[Allison98] §14 * [Austern99] §6 * [Dewhurst03] §68 o [Josuttis99] §5.10.2 * [Koenig97] §5 ¢
[MeyersO1] §3, §7-8 » [SuttHysl04b]
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80. MpepnounTaiite push_back gpyrum
cnoco6am pacLumpeHus
nocsiegoBaTesIbHOCTU

Pesiome

HUcnomsayiite push_back Besze, rue sTo Bo3moxHo. Ecim uist Bac He BaKHA [TO3UIUSI BCTABKH
HOBOTO OOBEKTa, JIy4llle BCErO HCIIOIb30BATh IS JOOABICHUS 3JEMEHTa B IOCIEIOBATEIbHOCTh
¢byukuuio push_back. Bee nmpoune cpencTBa MOryT OKa3aThesi Kak TOpaszio MeHee ObICTPBIMHE, TaK
U MEHee MOHATHBIMH.

O6cyxneHune

BBI MOXKETEC BCTABUTH DJICMCHTHI B IIOCJIICAOBATCIIBHOCTH B paam,lx TOYKaX C HCIIOJIB30BAHUECM
insert; 106aBUTh 3JIEMEHTHI B MOCJIEI0BATENLHOCTh MOKHO Pa3HBLIMH CIIOCOOAMH, BKIIKOYAs Clie-
ITYIOLIHE:

vector<int> vec;

vec.resize(vec.size()

i ),

vec.insert(vec.end(
vec.push_back(3);

/ vec nycT
+ 1, 1); / vec copepxmut { 1 }
2); ; vec coaepxut { 1, 2

vec cogepxut { 1, 2, 3}

NN,

Cpenn npounx MeTonoB push_back eauHCTBEHHEBIH HUMeEET nocmosHHOe AMOPMUZUPOBAHHOE
epemsi pabomul. Bpemst paboThI APYrHX METOOB Xy)XKe€ — BIUIOTH A0 KBaApaTHyHOro. M3numiHe ro-
BOPHTbH, YTO MPH OOJBIIMX pa3Mepax JaHHBIX II0X0e BpeMsi paboThl MPEISTCTBYET Macurabupye-
MOCTH (CM. pEKOMEHIAIHI0 7).

Marus push_back mpocra: sta dyHKUMS yBeTHYMBAET €MKOCTh AKCIOHEHIMAIBbHO, a HE Ha
¢ukcupoBanHoe 3HaueHue. ClieJJoBaTENIbHO, KOJIUYECTBO MEepepacnpe/ieNeHli MaMsTH U KOUPOBa-
HUH OBICTPO YMEHBILIAETCS C YBEIMUEHHEM pa3Mepa. B ciydae KoHTeliHepa, KOTOPBIH 3alOIHAETCS
C UCIIOJIb30BaHKEeM TOJIBKO JHinb (GyHkimu push_back, kaxipiii snemMenT KonmupyeTcst B cpeaHeM
TOJIBKO OJIMH pa3 — HE3aBUCHUMO OT KOHEYHOTO pa3Mepa KOHTelHepa.

KoneuHo, resize u insert Moryr BOCHOIb30BaThCs TOH %K€ CTPATETHElH, HO 3TO YK€ 3aBHCHT
OT peajn3alyy; TapaHTHIo JaeT Toiabko push_back.

AJNropuTMBI HE MOTYT HEMOCPEICTBEHHO obparnarhes kK push_back, mockonbky oHU He HMEIOT
JOCTYyIIa K KOHTeitHepaM. Bl MojkeTe motpeGoBaTh OT alroputMa uemnonbs3oBars push_back, Boc-
nonbp30BaBIINCE back_inserter.

NcknodeHuda

Ecnu BBl 106aBisieTe HE ONUH JIEMEHT, a JHMAIa30H, TO NaXKe eCIH JOOAaBJICHHE BBIMOIHICTCS
B KOHeIl KOHTeWHepa, JIydIlle UCTIOIb30BaTh (DYHKIHIO JUIsl BCTABKH JHAIa30Ha 3HAYCHHUH (CM. peKo-
MeHpanuro 81).

DKCIOHEHIIMATBHBIA POCT MPHUBOAUT K PACTOYMTEILHOMY BBIACICHHIO MaMsATH. /sl TOHKOH Ha-
CTPOMKH pOCTa MOXKHO SIBHO BbI3BaTh (DYHKIMIO reserve — ¢yukmun push_back, resize u mo-
JOOHBIe He OYIyT mepepacipenessaTh MaMsITh, €CU €€ JOCTATOYHO Ui paOoThl. J{Jis TOTydeHus BEK-
Topa “mpaBHIILHOTO pa3Mepa’ CIieMyeT BOCIOIb30BaThCs UAMOMOH ‘‘Topsueii mocamku” (cM. peKOMeH-
naruio 82).

Ccbinkn
[Stroustrup00] §3.7-8, §16.3.5, §17.1.4.1
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81. MNpeannouuTtaiiTe onepauum c guanasoHamm
onepauusam Cc oTAaesibHbIMU 3JIeMEeHTaMM

Pesiome

[Mpu noGamieHMM 3JEMEHTOB B KOHTEHHEp JIydllle KCIOJIB30BaTh ONEPALH C JHara3OHaAMH
(T.e. pyHKIHMIO iNSert, KoTopas MONyJYaeT Mapy UTEPATOPOB), a HE MOCIIEN0BATEIBHOCTD BHI30BOB
(GYHKIMU U1 BCTABKHM OJIHOTO 3JIeMeHTa. BbI30B yHKUMM /s [uana3oHa OObIYHO IMPOIIe HAIH-
caTh, JIeTYe YUTATh, U OH OoJice 3PPEKTUBEH, YeM SBHBII IIUKII (CM. TAaKXKe PeKOMEHIAIUI0 84).

O6cyxaeHue

UeM GONBIINI KOHTEKCT Nepenaercs GyHKLIUH, TeM OOJbIIe BEPOSITHOCTD TOTO, YTO OHA CMOXKET
Jydllle pacHopsIUThCs IMOJydeHHOH uHpopManueil. B uacTHOCTH, KOTa Bbl BBI3bIBAETE (DYHKIMIO
U TepeslaeTe € mapy MTepaTopoB, YKa3blBaOIMX HEKOTOPBIM JMana3oH, OHA MOKET BBINOJIHUTH
ONTHMU3ALUIO0, OCHOBAaHHYIO HAa 3HAHUM KOJIMYECTBA OOBEKTOB, KOTOPbIE JOJKHBI OBITH JOOABIEHbL
(Berunciisemoe kak distance(first, last)).

To xe caMoe MOXKHO cKa3aTb U 00 omepanusax “TIOBTOPUTH N pa3”, HAIPUMEP, O KOHCTPYKTOpPE
vector, KOTopblil MoJIyyaeT KOJIMYECTBO MOBTOPEHUH U 3HAYECHUE.

Mpumepsbl

Ipumep 1. vector: :insert. llycts BaM Hauo n100aBHUTH N 3JIEMEHTOB B Vector V. MHoro-
KpaTHBIM BbI30B V.insert(position,X) MoXeT NpUBECTH K HEOJHOKPATHOMY Iepepacipeiie-
JICHUIO TIAMSATH, KOTJIa BEKTOP V MMeEET HEeJOCTaTOYHO MecTa Ul Pa3MElICHHs HOBOTO JJIEMEHTa.
Uro eme Xyxe, BCTaBKa KaXJOT0 OTIEILHOIO JIEMEHTA UMEET JIMHEHHOE BpeMs paboThl, OCKOJIb-
Ky OHa JIOJDKHA TEPEHECTH PsJ 3JIEMEHTOB, YTOOBI OCBOOOMUTH TPEOYeMYIO MO3HLHIO ISl BCTAB-
JIAEMOI'0 3JIEMCHTA, a4 3TO INPUBOAUT K TOMY, YTO BCTaBKa N 3JICMEHTOB ITPU IMOMOIIU IIOCJIEI0BA-
TEJIbHBIX BBI30BOB MMEET KBaJpaTHYHOe BpeMsi paboTsl! KoHeuHo, n30exaTh mpodIeMbl MHOXKECT-
BCHHOI'O IEPCpactpeaC]ICHUA MaMATU MOXKHO ITPU IMOMOIIHN BbI3OBa reserve, Ho 3TO HE€ CHU3UT
KOJTIYECTBA MePEMEILCHUI JIEMEHTOB M KBaIpaTHYHOE BpeMsl paboThl TAKOro anroputMa. beictpee
W Tpolle sSCHO CKa3aTh, 4TO BaM Hamo: V.insert(position,first,last), rme first
u last — ureparopsl, ONPEEIIONIUE AUANa30H IEMEHTOB, KOTOPBIC JOJDKHBI ObITh 100aBIICHBI
B V. (Eciu first u 1ast — BXomaHble UTEPATOPEI, TO BO3MOKHOCTH ONPEACIHTH PasMep AHuanaso-
Ha mepe] ero NeldCTBUTENbHBIM MPOXOA0M HET, TaK YTO BEKTOPY V MOXKET MOTPeOOBATHCS MHOTO-
KpaTHOe Tepepacnpe/iesieHie MaMsaTH; TeM He MeHee, BEepCHs Ul BCTABKH JMAla30OHa BCE PABHO
cKopee Bcero OyzeT 0oJiee MPOM3BOANTENBEHOM, YeM BCTaBKa OTIEIBHBIX JIEMEHTOB. )

IIpumep 2. Cozdanue u npuceausanue ouanazoxa. BbI30B KOHCTpyKTOpa (WM (QYHKIMU IPH-
CBaMBaHU), KOTOPBIH MONyYaeT TUara3oH UTEPaTOPOB, OOBIYHO BBIIONHSIETCS OBICTpee, YeM BBI30B
KOHCTPYKTOpA [0 YMOJTYaHHIO (WK GyHKIUK C1ear) ¢ nocieayonuMi HHANBUIYaIbHBIMA BCTAB-
KaMH B KOHTEiHep.

Ccblnku
[MeyersO1] §5 » [Stroustrup00] §16.3.8
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82. Ucnonb3yiiTe noaxoaswme nauomMbl
OJ19 peanibHOro YMeHbLUEeHUS EMKOCTU
KOHTeMHepa v yaaneHus 3JIeMEeHTOB

Pesiome

I[J'If{ TOrO 4TOOBI HeﬁCTBHTeHLHO N30aBUTHCS OT W3JIUIIHEH €MKOCTHU KOHTeﬁHepa, BOCHOJ‘II)3y171—
TECh TPIOKOM C HUCIIOJIb30BAHUEM 06MeHa, a Ui pC€aJIbHOT'O YAAJICHUS DJICEMCHTOB U3 KOHTeﬁHepa —
HIUOMOM erase-remove.

O6cyxneHune

HexoTopbie KoHTelHEpHI (HampuMmep, vector, string, deque) Moryr UMeTh “IHIIHION” eM-
KOCTb, KOTOpasi OoJble He OyIeT UCIOoNb30BaThcsa. XOTS cTaHAapTHas Oubimnorexka C++ He mpe-
JIOCTABIISET FAPAHTUPOBAHHOTO CIIOCcO0a JUIsl yIaJeHHUs U3IUIIHEH eMKOCTH, CJIeIYyIoIas HAuoMa Ha
MIPAKTUKE OKa3bIBAETCA BIOJIHE paOOTOCIIOCOOHOM:

container<T>(c).swap(c); // Wamoma "ropsyen nocaaku" ans

YCTpaHeHUs WU3NUIWHEN eMKOCTK
// KOHTelHepa

I[J'I?[ TOr0 YTOOBI MOJTHOCTHIO OIyCTOINTL C, yJaaJIMB BCEC 3JICMCHTHI U y6paB BCHO €MKOCTb,
nauomMa JO0JIKHA BBINIAACTD CIICAYIOIUM 06pa30M:

container<T>().swap(c); // vavoma ans ypaneHus BCero
/ COLEepPXUMOro U eMKOCTU

Kpowme Toro, 00bI4HO 17151 HOBUYKOB B IIPOrPaMMHUPOBAHUU C Hcmoib3oBaHneM STL oka3biBaeT-
Csl CIOPIIPU30M TO, YTO AJTOPUTM Femove B eHCTBUTENBHOCTH HE yAAseT 3JEeMEHThl U3 KOHTEH-
Hepa. IIoHATHO, YTO JaHHBIA ANrOPUTM Ha 3TO HE CIIOCOOEH — Beb aJTOPUTM paboTaeT TOJBKO
C IMana3oHOM MTEPaTOPOB M HE MOXKET HUUErO PealbHO yHaluTh U3 KOHTelHepa 0e3 BbI30Ba (yHK-
LUH-4JIeHa KOHTEHHepa, 0ObIYHO erase. YajleHue CBOJUTCS K NEepeMELICHUI0 3JIEMEHTOB, KOTO-
pble TOJDKHBI OBITh “‘yalieHbl”’, ¥ BO3BpPATy UTEPATOPa, YKA3bIBAIOIIETO HA 3JIEMEHT, CICAYIOLINN 3a
MOCTEJHUM HeyAaJeHHbIM. [ peanbHOro ynajeHus 3JIEMEHTOB M3 KOHTEHHepa IOCiie BbI30Ba
remove cienyer BbI3BaTh €rase — BOCIOJIb30BAThCS WANOMOI erase-remove. Hanpumep, s
PEabHOrO y/IaICHHUSI BCEX DIICMEHTOB, paBHBIX Value, u3 KoHTeiHepa C, MOJKHO HAITHCATh:

c.erase( remove( c.begin(), c.end() ,value ), c.end() );

Ecnu koHTeliHep MMeeT COOCTBEHHYIO BEpCHIO remove wim remove_if, jenatensHo UCmosib-
30BaTh IMEHHO €e.

NcknodeHuda

OmrcanHast uauoMa “ropsiueii ycanku” He paboraer ¢ peanuzaunusmu Std: :string ¢ xonmpo-
BanveM npH 3amuck. OOBMHO paGoraer BeI30B S.reserve(0) wiM Takod TPIOK, Kak
string(s.begin(),s.end()).swap(s);, B KOTOPOM HCIIOIB30BaH KOHCTPYKTOP Ha OCHOBE
JIByX UTepaTopoB. Ha mpakTrke 3TH METOAbI OOBIYHO pabOTAIOT U YCTPAHSIOT HU3JIUIIHIOK EMKOCTh.
(Bbuto 6BI eme Jrydrie, 4ToObI peanuszaiuu Std: :string He UCMONAB30BAIM TAaKON yCTAapEBIIHiA
METO]T OITUMHU3AIINH, KaK KOTIMPOBAaHKE TIpH 3arucy; cM. [Sutter(2].)

Ccbinkn
[Josuttis99] §6.2.1 « [MeyersOl] §17, §32, §44 » [Sutter00] §7  [Sutter02] §7, §16
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STL: anropntmbl

Ilpeonouumatime aneopummol Yuxkiam.

— Bbesapu Crpaycrpyn (Bjarne Stroustrup),
[Stroustrup00] §18.12

ANrOpuUTMBI TIPEACTABISIOT COOON LUKIBI — TOJBKO OHH JIy4Ille LUKJIOB. AJITOPUTMBI — 3TO
“m1a0JI0HBI” [UKIIOB, ¢ 100aBJICHUEM JOMOJIHUTEILHOW CEMaHTHKHU 110 CPABHEHUIO ¢ MPOCThiMu Tor
u do. KoHeuHo, HauaB UCIOJI30BATh ATOPUTMBI, BBl HAUHETE HMCIOJIB30BaTh U (DYHKIMOHAIBHBIC
00BEKTHI M TIPEANKATHI; KOPPEKTHO MUIIUTE UX U IIUPOKO UCIIONB3YIHTE B CBOUX MPOrpaMmax.

B atomM pasmene MBI cumTtaeM HamOosee 3HaumMol pekomenmamuio 83 — “Hcmomb3yliTe
oTiafgo4Hyto peanuzanuio STL”.



83. Ucnonb3yinTe oTnapovHylo peannsauuio STL

Pesiome

Be3onacHoCTh MpeBbIiie Bcero (CM. pekoMeHaaIuo 6). Vcnonb3yiTe 0TIaJOYHYI0 peau3aliuio
4
STL", naxxe ecinu OHa UMEETCS TOJIBKO JAJIs1 OHOTO M3 BAaIllUX KOMIMJISTOPOB, U Ja)Ke €CIH OHA HC-
OJIb3YETCsI TOJNBKO JIJIsl OTIaJOYHOTO TECTHPOBAHHUS.

O6cyxneHune

Tak e, KaK JIETKO OLIMOUTBCS IIpH paboTe ¢ yKa3aTelsIMU, JIETKO AOIYCTUTh U OIIMOKY IPH pa-
0oTe ¢ uTepaTopamu, NpUUYeM TaKylo, YTO IIPOrpaMMa MPH 3TOM YCIICIIHO KOMIWINPYETCs, a MpH
paboTe HEMEIJIEHHO aBapUHHO 3aBepLIaeTcs (B JOydllleM Clydae) WIM paboTaeT HEBEpHO (B Xy.-
mrem). Jlaxke eciy Balll KOMIWIATOP He OOHApY)KWJI HU OXHON OLIMOKHM, BBl HE JTOJDKHBI IOJIAraThest
Ha “BU3YyallbHbII KOHTPOJIb”: MIMEIOTCS CIIELUAIbHbIE HHCTPYMEHTBI — BOCIONB3YHTECH UMU.

Psin ommbox mpu pabote ¢ STL yacTo H0OMycKaloT 1ake ONBITHBIE IPOrPAMMHUCTHI.

e Ucnonv3zoeanue HedelicmeumenbHblX Ul HeUHUYUAIUIUPOSAHHbIX umepamopos. B ocobGen-
HOCTH JIETKO JOIIyCTUTh IIEPBOE.

e [lepedaua unoexca, gvixoosaujeco 3a epanuysl konmetinepa. Hanpumep, obpamenne k 113-my
aneMenty 100-37eMeHTHOro KOHTelHepa.

e lcnosp3oBaHue “auana3zoHa’ UTEPaTOPOB, KOTOPBIH HAa CaMOM Jielie HE SBJIACTCS JHara3o-
HoM. Hampumep, nepenaua JByX MTEpaToOpoB, NEPBBIM U3 KOTOPBIX HE MPEALIECTBYET BTO-
pOMYy, MJIH KOTJ]a OHU YKa3bIBalOT Ha pa3Hble KOHTCHHEPHI.

e [Jlepedaua nesepnoii nosuyuu umepamopa. Be3oB (QyHKIMU-4IeHa KOHTEeHHEepa, KOTopasi 110-
Jy4aeT TO3MUIIHI0 uTeparopa (Kak, HalpumMep, Mo3uLusl, epenasaeMas GpyHkimu insert), Ho ¢
nepeayeil UTEpaTopa, KOTOPBIN yKa3bIBAET B IPYroil KOHTEHHED.

e Ucnonvzosanue HegepHo2o ynopsdouenus. IlpegocraBieHne HEBEpHOTO IpaBuiia JJIs yIo-
PAAOYEHUS aCCOLMATUBHOTO KOHTEHHEpa WM B KAYECTBE KPUTEPHUSI CPABHEHUS B AJITOPUTME
coptupoBkH (cM. mpumepsl B [MeyersO1]). Ecau ve ucnosnp3oBaTth oTiagounoit Bepcun STL,
TaKue OMIMOKK OOBIYHO MPOSBISAIOTCS B NMPOLECCE BBIIONHEHUS MPOTPaMMbl KaK HEBEPHOE
TIOBEJICHNUE UM OECKOHEYHbIE ITUKIIbI, HO HEe KaK aBapHIHBIA OCTaHOB.

BonbmmHCcTBO 0TiafouHbIX peanusauuii STL aBToMaTtHuecku oOHAPYKHBAIOT TaKUE OLIMOKH,
TIpH TIOMOIIY JOMOJNHHUTENFHOR OTIAN0YHOI M CHCTeMHON MH(MOPMAIUH, XpaHsAIIelics B KOHTelHe-
pax u uteparopax. Hampumep, nrepatop MOKeT 3allOMHUTH KOHTEHHEp, K KOTOPOMY OH o0pariaer-
cs1, a KOHTEeHHep — 3aIlOMHUTb BCE UTEPATOPBI, CCHUIAIOIINECS HAa HETO, TAK YTO MOXKHO OTCIEIUTh
UCIIOJIb30BAHUE CTABLIEr0 HElEHCTBUTENbHBIM UTepaTopa. KoHEUHO, 3TO yBeIMUUBAET pa3Mep UTe-
paTopoB M KOHTEHHEPOB, a TaKXkKe TpeOyeT BHIOTHEHHS JOMONHATENbHBIX ACHCTBUH IPH KaXXIOM
U3MEHEHHH KOoHTelHepa. Ho BO3MOXHOCTH OTCIEKMBAaHHS OIIMOOK CTOUT TOrO — IO KpaiHel Me-
pe, B Ipolecce OTNIAAKU, a BO3MOKHO, U B OKOHUATEIbHOH BEPCHU NIPOrpaMMbl (BCIOMHUTE PEKO-
MEHJIALMIO 8; HE OTKIIIOYaiTe MOJIE3HbIE MPOBEPKHU s MOBBIMIEHHS NPOU3BOAUTEIBHOCTU JO TEX
Top, MoKa He yOenuTech B HE0OXOMMOCTH TaKOTO IIara HeMOCPEACTBEHHBIMI H3MEPEHUSIMH).

Jla>xe ecau Bbl HE HAMEPEHBI OCTABJIATh IPOBEPKU B OKOHYATEILHOM BEPCHUM, U 1aXKe €CJIU Y BacC
uMeercs mposepouHas peanmsanus STL Tombko IS OJHOH M3 HMCIOIB3YyeMBIX BaMH ILIAThOpPM,
00s13aTeNIbHO MPOTECTUPYHTE Ballly MPOrpaMMy IMOJHBIM KOMIUIEKTOM TECTOB C HMCIOJIb30BaHHEM
otnagovyHoi peamm3anuu STL. Ber He moxaneere 06 3TOM.

4 . .
Checked implementation — moJ; 3TMM nojpasyMmeBaercs peanusanus STL ¢ 10MONTHUTENBHEIMH TPOBEPKAMH B
KOJie, Heo0s3aTeNbHBIMU C TOUKH 3peHHst cTaHnapra. — IIpum. nepes.
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Mpnmepsl

IIpumep 1. Hcnonvzosanue nedeticmeumensHo2o umepamopa. O4eHb MpocTo 3a0bITh, YTO UTE-
paTOpPBI CTANIN HENEUCTBUTENBHBI, M BOCIIOJIB30BAThCSl TAKMM HEICHCTBHTEIBHBIM UTEPATOPOM (CM.
pexomenpanuio 99). Paccmotpum monoOHsi npumep, agantupoBaHHblid u3 [Meyers01], rae npouc-
XOJIUT BCTABKa 3JIEMEHTOB B Havyaio deque:

deque<double>::iterator current = d.beginQ;

for( size_t i = 0; i < max; ++i )
d.insert(current++, data[1] + 41 ); // BuauTe nu Bbl OWMBKY?

BEICTpO OTBEThTE — YBHIENH JIM BBl OLIIHOKY B IPHBEJCHHOM (pparMeHTe mix HeT? Y Bac TOIBKO
TpH CEeKyH/bI!

Bpems Bbinuio! Eciii Bbl He 3aMeTHIN OLIMOKY 3a OTIYLIEHHOE BPeMsl, He BOJIHYHTECh — 3TO J10C-
TaTOYHO TOHKAs M MOHsATHas omubka. Ornanounas Bepcus STL oOHapyXuT JaHHYIO OIIMOKY Ha BTO-
poil uTepaluy LUKIA, TaK YTO BaM HE MNPUIETCA I0JararbCi Ha CBOH HEBOOPYXKEHHBIH B3IVIAA.
(McnpasneHHas Bepcus JaHHOT'O KOJIa U albTEPHATUBHbBIE BAPUAHTHI Bbl HaliZieTe B peKoMeHauuu 84.)

IIpumep 2. Hcnonv3zoeanue 0uanasona umepamopos, Ha camom Oeile He AGIAIoue20cs ouana-
30HOM. JlMama3oH UTEpaTOpoB IpeicTaBisieT coboil mapy mrepatopoB first m last, xoropsie
YKa3bIBAKOT Ha TEPBBI AJIEMEHT JHMana3oHa, W DJIEMEHT, CICAYIOIINI 3a MOCIESIHHM SJIEMEHTOM
nuanasona. [Iuanason tpebyer, urobsl ureparop last 6but goctmkum u3 first myrem HexkoTopo-
ro KOJMYECTBA MOBTOPHBIX YBEJIMYCHHUH TIPU IIOMOIIM OllEparopa UHKpeMmeHTta ureparopa first.
V3BecTHBI Ba pacpoCTpaHEHHBIX BUA OIIMOKH, KOT/Ia MPOUCXOJUT IOMIBITKA UCIIOJIB30BATh JUa-
Ma30H, KOTOPBI Ha caMOM Jiejie AMana3oHoM He siBisercs. [lepBas ommOka BO3HHMKAET, KOTAA JBa
UTEpaTopa OrpaHUYUBAIOT HAIa30H B Ipejeliax OJHOrO KOHTeiiHepa, Ho ureparop first wHa ca-
MOM Jiejie He Mpe/IecTByeT ureparopy second:

for_each(c.end(),c.begin(),something); // He Bceraa o4yeBuMAHO

Ha xax10it urepaiiu cBOEro BHYTpeHHETo HukKiIa aaroputm for_each Oymer nposepsTs ureparop
first Ha paBeHcTBO MTeparopy second, u 10 Tex mop, MOKa OHU HE PaBHBI, OH OYIET yBEINYH-
Barb uteparop Tirst. Koneuno, ckonbko Obl pas He ObLT yBeauueH ureparop first, emy Hukorma
HE CTaTh PaBHBIM HTEpPaTopy S€COoNd, Tak YTo MUK [0 CYTH OKa3biBaeTcs OeckoHewHbIM. Ha mpak-
TUKE B JIy4lIEM CJIy4ae LUK 3aBEPIIUTCS BHIXOIOM 3a Mpeac/bl KOHTEHHEpa C M HEMEIJIEHHBIM
aBapUIHBIM 3aBEPLICHUCM IIPOTPAMMBbI W3-3a HAPYIICHHUS 3allUThI aMsITH. B Xysiiem cirydae, BbIid-
IS 38 IpeIesibl KOHTEHHEPa, UTepaTop OyIeT CUMTHIBATH WIIH JAKE MEHSTH IaHHBIE, HE SBJIAIOLIMECS
YaCcThIO KOHTEHWHEpa. DTOT Pe3yNbTaT B MPUHIMIIC HE CIMUIIKOM OTIHYACTCS OT 3HAKOMBIX HaM MO-
CIIeJICTBUH MepenoiHeHus oydepa. ..

Bropast pacnpoctpaneHHasi omMOKa BO3HHUKAET, KOT/A MTEPATOPhl YKA3BIBAIOT B Pa3HbIC KOH-
TEHHEepBbI:

for_each(c.begin(),d.end(),Something); // He Bceraa o4yeBuAHO

Pe3ynpTar Takoi OmMOKM aHAJIOTMYEH pe3yibTaTy Hpensiayiieil. OQHAKO MOCKOJIBKY HTEPaTOPh
oTnanouHoll Bepcur STL NOMHAT KOHTEHHEp, ¢ KOTOPBIM PabOTAlOT, TAKyl OLIMOKY MOKHO BBbI-
SBUTb BO BPEMsI BBINOJIHEHUS IPOrPaMMBI.

Ccbinkn

[Dinkumware-Safe] * [Horstmann95] * [Josuttis99] §5.11.1 * [Metrowerks] * [MeyersOl] §21, §50 ¢
[STLport-Debug] * [Stroustrup00] §18.3.1, §19.3.1
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84. MNpeanoyntanTe BbI3OBbI aJITOPUTMOB
CaMOCTOATEeJIbHO pa3pabaTbiBaeMbIiM
LUKJ1aM

Pesiome

Pa3yMHO HCTIONB3YiiTe QYHKIMOHAIBHEIC O0BEKTHL. B OUeHB MPOCTHIX CIyYasx HAMMCAHHBIC Ca-
MOCTOSITENFHO IUKIIBI MOTYT OKa3aThesi 0oJiee NpocThiM W 3G deKTHBHBIM pereHneM. Tem He Me-
Hee, BBI30B alTOPHTMa BMECTO CAMOCTOATEIBHO pa3spabOTaHHOTO IMKIa MOKET OKa3aThes Ooiee
BBIPA3UTEIbHBIM, JIEr4e COMPOBOXIACMbIM, MEHEE MOJBEPKEHHBIM OIIMOKaM U He MeHee d(dek-
THBHBIM.

[py BBI30BE anropuT™Ma MOAyMaiTe O HAMHCAHWH COOCTBEHHOTO (DYHKIMOHAIBHOTO OOBEKTA,
KOTOPBIil MHKAIICYJIUPYET BCIO HEOOXOAMMYIO JIOTHKY. M36eraiite 00beqUHEHNS CBA3bIBATENCH ITa-
pPaMeTpoB M TPOCTHIX (YHKIHOHAJIBHBIX 00BEKTOB (Hampumep, bind2nd, plus), uro 006bruHO
CHIDKAET SCHOCTH Kofa. [Togymaiite 06 Mcmonb30BaHuy IsMOna-6uonunoreku [Boost], koTopas aB-
TOMATH3MPYET 3a/1a4y Hanucanus GyHKIHOHAIBHBIX OOBEKTOB.

O6cyxneHune

[IporpamMel, KOTOpEIe HCIONB3YIOT STL, HMEIOT TEHISHIMIO K MEHBIEMY KOJHMYECTBY SBHBIX
LUKJIOB, YeM y nporpamm 0e3 npuMenenus STL Gnarogaps 3aMeHe HU3KOYPOBHEBBIX LIUKIIOB BBICO-
KOYPOBHEBBIMHU aOCTPAKTHBIMHU OTIEPAlMsIMHU C CYIECTBEHHO Oouibinei cemanTuko. [Ipu mporpam-
MHPOBaHUU ¢ ucnonb3oBanueM STL, ciemyeT IymaTh HE B KaTerOopusaxX “Kak oOpaboTaTbh KaxIblit
aJeMeHT”’, a “kak 00paboTaTh IMana3oH AIEMEHTOB .

I'maBHOE MPEeUMyIIECTBO AITOPUTMOB U IIA0JIOHOB MPOSKTUPOBAHUS B OOIIEM Clyyae 3aKiroya-
€TCs B TOM, YTO OHH TMO3BOJIIFOT HaM TOBOPUTH Ha OoJiee BHICOKOM ypoBHe abcTpakuuu. B coBpe-
MEHHOM IIPOrpaMMHUPOBAaHUU MBI HE TOBOPUM “IICTh HECKOJIBKO OOBEKTOB CIEIST 3a OHUM O0BEK-
TOM U TOJYYalOT aBTOMATHYECKHE YBEIOMIICHHS IPU M3MEHEHHH ero cOCTOsHMA . Bmecto sToro
MBI TOBOPUM IIPOCTO 0 “mabnone npoektuposanus Observer”. AHaIOrM4YHO, MbI roBopuM “Bridge”,
“Factory” u “Visitor”. Mcmonp30Banne cioBaps MmabIOHOB MPOSKTUPOBAHUS TO3BOJISET MOBEICHTH
YPOBEHb, 3G(PEKTUBHOCTh U KOPPEKTHOCTh HAlIEro o0cyxaeHus. TouHO Tak *e IpU HCHONb30Ba-
HHUH QJITOPUTMOB MBI HE TOBOPHM ‘BBINIOJIHSEM JISWCTBHE HaJ KaKIBIM JIEMEHTOM JUana3oHa U 3a-
MHCHIBAEM PE3YJIBTAT B HEKOTOPOE MECTO”; BMECTO ITOrO MbI TOBOPHM mpocto — transform.
AmHanornuHo, Mel MokeM ckasatb for_each, replace_if u partition. Anropurmsl, momgo6HO
mabIoHaM IPOEKTUPOBAHUsI, caMOI0KyMeHTUpyeMsl. “Tonbie” nukisl for u while uuuero He ro-
BOPAT O TOM, JUISl 4eTrO OHU MPEIHA3HAYCHBI, U YUTATEIIO IPUXOJUTCS U3y4aTh Tella UKIIOB, YTOOBI
pacmrdpoBaTh UX CEMAHTHUKY.

ANTOpUTMBI OOBIYHO OOJiee KOPPEKTHBI, YeM LUKIbL. B pa3padaTbiBaeMbIX CaMOCTOSTEIBHO
LUKJIaX JIETKO OOIyCTUTh OLIMOKY, HAIPHMeEp, TaKyl0 KaK HUCIIOJIb30BAHUE HEACHCTBUTENIBHBIX UTE-
patopoB (cM. pekoMeHIanuu 83 u 99); anroputMsl B ONOIHOTEKE OTIaKEHBI Ha MPEIMET UCII0JIB30-
BaHUS HEICHCTBUTEILHBIX UTEPATOPOB U JPYIHX PAcCIPOCTPAHEHHBIX OIIHOOK.

U HakoHel, alropuTMBI 3a4acTyI0 Takke Ooliee 3hPeKTUBHBI, YeM mpocThie TUKIHI (cM. [Sutter00]
1 [Meyers01]). B Hux ycrpanensl HeGonbime He3(h(EKTUBHOCTH, TaKHe KaK IIOBTOPHbBIE BBIYUCICHUS
container.end(). He MeHee BakHO, YTO CTaHIAPTHBIC AJTOPHTMBI, UCIOIb3yeMbIe BaMu, ObLIA
peal30BaHbl TEMH K€ MPOTPaMMHCTaMH, KTO PEaIM30BBIBAT M HCIHOJIb3yeMble BaMU CTaHIApTHbIC
KOHTEIHepbI, U MOHATHO, YTO MX 3HaHHE KOHKPETHBIX pealn3alyii O3BOJISIET UM HAIUCaTh AJTOPUT-
MbI Oosiee 3 PEKTUBHO, YEM ITO CMOKETE CHIeNaTh Bbl. BaxkHee BCero, 0JJHAKO, TO, YTO MHOTHE ajro-
PUTMBI HIMEIOT BBICOKOMHTEIUICKTYaIbHBIC PEAIU3aIMK, KOTOPbIE MBI HUKOTIA HE CMOXKEM PEeali30BaTh
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B COOCTBEHHOPYYHO pa3pabOTaHHOM KojAe (HEe cuuTas CIydaeB, KOIZla HaM HE Hy)XHa Ta CTCNCHb
00001IeHHOCTH, KOTOPYIO TIPEIOCTABISIIOT aNropuT™Mel). Boobmie roBopst, 6osee ucmonbs3yemast Ouo-
JIMOTEKa BCETa OKa3blBaeTCs JIydllle OTIAKEHHOH 1 6oiee 3(p(eKTHBHOM MPOCTO MOTOMY, UTO y Hee
OoblIe TTONB30BaTeNel. Bpsi 7 BBl HAMAETE M CMOXKETE HCIIOIb30BaTh B CBOCH Mporpamme OHOIHO-
TEKY, HACTOJIBKO K€ LIMPOKO NMPHUMEHSEMYI, KaK W peanu3alus Ballled cTaHmapTHOW OMOIMOTEKH.
Bocnonssyiitecsk eto. AnroputMbl STL yke Harmicanbl — Tak IoYeMy Obl He BOCIIONB30BATHCS HMH?
IMoxymaiite 06 ncnonb3oBanuu IAIMOa-GyHKIMH [Boost]. JIamMOaa-hyHKIUM NPEACTaBIAIOT CO-
0011 BasKHBII HHCTPYMEHT, KOTOPBII MO3BOJISIET CIIPABUTHCS C OCHOBHBIM HEIOCTATKOM allTOPHTMOB,
a UMEHHO C yZ0004nTaeMOoCThI0. be3 uX mpuMeHeHHs BbI JIOJDKHBI HCIOJIb30BaTh JIMOO (YHKIHO-
HaJIbHBbIE 0OBEKTHI (HO TOTA Tela JaXKe MPOCTHIX IIMKIOB HAXOIATCS B OTASIBHOM MECTe, TAJIEKO OT
TOYKHA BBI30Ba), JIMOO CTaHIAPTHBIC CBSA3BIBATENM K (PYHKIMOHAIBHBIE OOBEKTHI Haromo0ue
bind2nd u plus (mocrato4yHo 3amyTaHHBIE, CIIOKHBIE M YTOMUTENBHEBIE B HCTIOIB30BAHNH).

Mpnmepsl

Bot nBa npumepa, agantupoBanHsix u3 [MeyersO1].

Ipumep 1. Ilpeobpazosanue deque. Ilocie TOro Kak GBUIO BBITIOIHEHO HECKOJIBKO HEKOPPEKT-
HBIX MTepali H3-3a HEJEHCTBUTENBHBIX HMTEPAaTOPOB (HAIPUMEp, CM. PEKOMEHJAlHuIo 83), Mbl
MPUIIUIA K OKOHYATENHbHOW BEPCHHU IUKJIA JUIs TpHOaBieHus 41 K KaKAOMY JIEeMEHTY MacCHBa JJaH-
ubix trna double u nomemenus pesynsrara B nex deque<doubTe>:

deque<double>::iterator current = d.begin();

for( size_t i = 0; i < max; ++i

// CoxpaHsem current AeNCTBUTE/bHbIM
current = d.insert( current, data[i] + 41 );

++current; // YBenunumBaem ero, Korga 3TO
// cTaHoBUTCA 6He3onacHbiM

Be1zoB aJIrOprUTMa MO3BOJIACT JIETKO 000HTH BCe JIOBYIIKH B 3TOM KOZEC:

transform(
data.begin(), data.end(), // Konupyem 3nemeHTb data
inserter(d, d.be inQ)), // B d C Hayana KoHTeWHepa,

bind2nd (p'lus<dou 'Ie>() 41)); // mobaBnsas Kk kaxaomy 41

Bopouem, bind2nd u pTus mocratouno HeynoOHbl. OTKPOBEHHO TOBOPS, B ACHCTBUTEILHOCTH
UX MAJI0 KTO MCIIOJB3YET, U CBA3AHO 3TO B MEPBYIO OUEPEh C IUIOXOH yI000YMTAEMOCTHIO TAKOTO
Koza (CM. peKOMEeHIAIHIO 6).

Ipu ucrnionb3oBaHuy JSIMGIA-QYHKIH, TEHEPUPYIOMIUX JUIA HAC (YHKIMOHAIBHBIE OOBEKTHI,
MBI MO’KEM HaIUCcaTh COBCEM MPOCTOM KOJ:

transform(data, data+max, inserter(d,d.begin()), _1 + 41);

IIpumep 2. Haiimu nepewiii snemernm meaxncoy X u y. PaccMOTpUM MPOCTO# IHUKII, KOTOPBIA BbI-
MOJTHSIET MTOMCK B VeCctor<int> V mepBoro 3jieMeHTa, 3HaYeHHe KOTOPOTrO HAXOMUTCS MEXKIY X H
y. OH BBIYHCIISIET HTEPATOP, KOTOPBIN yKa3bIBACT JIMOO Ha HANIECHHBIH d5ieMeHT, 1160 Ha V.end ():

vector<int>::i terator '| = v.begin(Q);

for( ; i != v.end(Q);

ifC *i > x && *1 < y ) break;

Br130B anroputma poctaroyHo mpodinematudeH. IIpu oTcyTcTBUM 1AMOa-QYHKIMN y HAC €CTh
JIBa BapUaHTa — HaIHCAHWEe COOCTBEHHOTO (DYHKIIMOHAIBHOTO OOBEKTa WM UCIIOJIb30BAHUE CTaH-
JIApTHBIX CBSI3bIBATENCH. YBBI, B IIOCICIHEM CIIy4ae Mbl HE MOJKEM OOOHTHCH TOJIBKO CTAHAAPTHBIMU
CBA3BIBATEIISIMH U JIOJDKHBI UCIIOJIB30BAaTh HECTAHIAPTHBIH (XOTS U IOCTATOYHO PacIpOCTPaHEHHbIH)
ajanrep COMpOse2, HO JaKe B 3TOM CiIy4ae KOJ I0JIy4aeTCsl COBEPLIEHHO HEMOHATHBIM, TaK 4TO
TaKOM KO/ Ha MIPAKTUKE HUKTO MIPOCTO HE HAITUILIET:
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vector<int>::iterator i =
find_if(v.begin(), v.endQ),
compose2 (logical_and<boo1>(),
bind2nd (?r‘eater‘d nt>(0, x),
bind2nd (less<int>(Q), y)));

Jlpyroii BapuaHT, a MIMEHHO — HaIHUCaHHE COOCTBEHHOTO (DPYHKIIMOHAILHOTO 00BEKTa — JI0CTa-
TOYHO )KI/I3HCCHOCO6CH. OH JAO0CTAaTOYHO XOpOLLIO BBITJIIAUT B TOYKE BBHI3OBA, a FJ'[aBHLIﬁ €ro Hegoc-
TaTOK — HEOOXOAMMOCTh HAIHMCAaHHUs (YHKIMOHAILHOTO 00bekTa Betweenvalues, KoTopblii BH-
3yanbHO yAAJSET JIOTMKY U3 TOYKH BbI30Ba:

template<typename T> ] )

cl g?g, Betweenvalues : public unary_function<T, bool> {

pubTic: ]

Betweenvalues( const T& Tow, const T& high )
: Tow_(low), high_Chigh) { }
bool operator()( const T& val ) const
) return val > Tow_ && val < high_; }
private: .
T Tow_, high_;
3

vector<int>::iterator i =
find_if( v.begin(), v.end(), Betweenvalues<int>(x, y));

IMpu npumenennn 1aM0O1a-GyHKIUN MOXKHO HalUCATh IIPOCTO:

vector<int>::iterator i =
find_if( v.begin(), v.endQ, 1> x && _1 <Yy );

NcknioveHund

ITpu ncnons30BaHNN (GYHKIHOHAIBHBIX OOBEKTOB TENO IHKIA OKA3BIBACTCS PA3MEIICHO B HEKO-
TOPOM MeCT€, YNAJCHHOM OT TOYKH BBI30BA, YTO 3aTPyIHAET YTEHHE HCXOAHOTO TEKCTa.
(Mcnonp3oBaHue OPOCTHIX OOBEKTOB CO CTAHJAAPTHBIMU M HECTAHAAPTHBIMU CBSI3BIBATEILIMU IIPE]-
CTaBIIETCS HEPEATMCTUYHBIM. )

JIsm6na-¢yrkmm [Boost] pemaror mpobiaeMy M HagexXHO pabOTaroT Ha COBPEMEHHBIX KOMITHIIS-
TOpax, HO OHM He TOAATCS It OoJiee CTaphlX KOMIMWIATOPOB U MOTYT BbIIaBaTh OONBIINE 3aIlyTaHHbIE
cooOmeHns 00 ommMOKax IpH HEKOPPEKTHOM HCIONB30BAHMH. BEI30B e MMEHOBAHHBIX (DYHKIMH,
BKJIIOUasl (QyHKIMU-4JIEHBI, BCE paBHO TPpeOyeT CHHTAKCHCa C UCTIONB30BaHUEM CBSA3bIBATENEH.

Ccblinkn

[Allison98] §15 ¢ [Austern99] §11-13 ¢ [Boost] Lambda library * [McConnell93] §15 * [MeyersOl]
§43 o [Musser01] §11 » [Stroustrup00] §6.1.8, §18.5.1 * [Sutter00] §7
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85. MNonb3yitTechb NpaBuJibHbIM
anropmMTMOM NOnckKa

Pesiome

JlanHas peKoMeHIaI|s IPEMEHMMA K TTOMCKY ONPEIEICHHOro 3HaueHus B quanasone. [Ipu nmoucke
B HEOTCOPTUPOBAHHOM JHaria3oHe ucnoib3yiire anropurmel Tind/find_if wm count/count_if.
Jlns moucka B OTCOPTHMPOBAHHOM juanasoHe BeiOepure 1ower_bound, upper_bound, equal_
range wm (pexe) binary_search. (Bomnpeku cBoemy mmenn, binary_search o6srano — He-
BEpHBIi BBIOOP.)

O6cyxneHune

B ciyuae meorcoprupoBanHbix muanazonoB, find/find_if u count/count_if moryr 3a
JIMHENHOE BpeMsl ONpPEIEIIUTh, HAXOAUTCA JM JaHHBIA DJIEMEHT B [Mana3oHe, U €CId 1a, TO TIE
uMeHHO. 3ameruM, uto anroputmel Tind/find_if o6sraHo Goee 3dheKTHBHBI, MOCKOIBKY MOTYT
3aBEPUINTD TOUCK, KAK TOJBKO UCKOMBI 3JIEMEHT OKa3bIBAETCS HalEH.

B ciydae COpTUPOBAHHBIX JHAMA30HOB JIy4Ille UCHIOIb30BATH AITOPUTMbI OUHAPHOTO MOKMCKA —
binary_search, Tower_bound, upper_bound u equal_range, koTopsie UMEIOT jorapud-
MHYECKOe BpeMst paboThl. YBbI, HECMOTpsI Ha CBOe KpacuBoe uMms, binary_search npakruuecku
Bceraa Oecrones3eH, OCKObKY BO3BPAIIlaeT BCEro JIMIIb 3HayeHue tuna bool, ykassiBaroliee, Hail-
JICH HCKOMBIA »sieMeHT wWimm Her. OObyHO BaM TpeOyercs amroputm 1ower_bound wm
upper_bound, wmn equal_range, KOTOpHIi BBAET pE3yIbTaThl O0OMX aIrOPUTMOB — U
Tower_bound, u upper_bound (u TpeGyer B 1Ba pasa GobIIE BpEMEHN).

Anroputm Tower_bound Bo3Bpamiaer uTeparop, yKasblBalOI[Ml Ha MEPBBIA MOAXOMSIIMIA
SIeMeHT (eCIM TAKOBON UMEETCsI) WM HA TIO3UIMIO, TJI€ OH MOT Obl OBITH (ECIM TAKOTO 3JIEMEHTA
HET); MOCIEIHEE MOJIE3HO IS TOMCKA BEPHOIO MECTA Jjisl BCTABKH HOBBIX 3HAUCHHUU B OTCOPTHPO-
BAHHYIO MOCIIENOBATENBHOCTD. ANrOpUT™ Upper_bound Bo3Bpamiaer UTeparop, YKa3bIBAOIIHA Ha
3JIEMEHT, CJIEIyIOLUil 3a MOCIeAHUM HalIEeHHBIM 3JIEMEHTOM (€CJIM TaKOBOW MMeEeTcs), T.e. Ha IIo-
3ULHIO, Ky[a MOKHO NOGABUTH CIENYIOIMH SKBUBAJIEHTHBIA DJIEMEHT; TO MOJIE3HO MPH MOUCKE
NPAaBUIILHOIO MECTA ISl BCTABKM HOBBIX 3HAUCHHI B OTCOPTUPOBAHHYIO TIOCIIEA0BATELHOCTD, YTO-
Obl TOJUIEPHKUBAT YIOPSAOYEHHOCTD, [IPH KOTOPOM PABHBIE DJIEMEHTHI PACIIONATAKOTCS B TIOCIEN0-
BaTEJILHOCTH B TIOPSIKE MX BCTABKU.

JIiist COpTUPOBAHHBIX JUAIIa30HOB B KadecTBe ObICTpoii Bepcuu count(first,last,value);
JIy4III€ UCTIOJB30BATh [1apy BBI30BOB:

p = equal_range(first,last,value);

distance(p.first,p.second);

IMpy nmoKcKe B aCCOLMATHBHOM KOHTEHHEPE JIyYIllE MCIOIB30BaTh BMECTO aJIrOPUTMOB-HE YJe-
HOB (DYHKIMU-WICHBI C TeM xe UMeHeM. DyHKIUK-4IeHbl 00bIYHO Oosiee 3()(EKTHBHBI;, HAPUMED,
(GYHKIMA-WIEH COUNT BBHIMNOIHAETCS 33 JIOrapu(MUIECKOE BPeMs (TaK YTO, KCTATH, HET HUKAKUX
OCHOBaHMH 3aMEHATH ee BbI30BOM equal_range c nocieayromum distance, 4To UMeET CMbICT
st pYHKIMU COUNt, HE ABISIONIEHCS WIEHOM).

Ccblnkun

[Austern99] §13.2-3 » [Bentley00] §13 * [MeyersOl] §34, §45 » [MusserOl] §22.2 « [Stroustrup00]
§17.14.1, §18.7.2
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86. MNonb3yiTechb NpaBuUJibHbIM aJiIrOPUTMOM
COPTUPOBKM

Pesiome

ITpu copTUpoBKe BBl JOJDKHBI YETKO MOHUMATh, KaK paboTaeT KaKIbIH U3 COPTUPYIOLIUX alro-
PUTMOB, U HCIOJIb30BaTh HauOoJee JELIEBbI Cpeld TeX, KOTOpble MIPUTOJHbI Ul PELIeHHs Balleil
3aja4u.

O6cyxneHune

Bawm He Bcerna TpeOyeTcsl MONMHBINA SOrt; 0OBIYHO HAJ0 MEHbIIEe, U BECbMa PEIKO — OoJIbIee.
B o0r1iieM ciydae cTaHZapTHBIE aTOPUTMbBI COPTHPOBKH PACIIONAralOTCs OT HanboJiee MeIeBhIX 10
HanboJlee IOPOTHX B CIIEAyIONIEM mopsake: partition, stable_partition, nth_element,
partial_sort (u ero Bapuanr partial_sort_copy), sort u stable_sort. Ucnons3yiire
HavMeHee JOPOTOW U3 aNrOPHTMOB, KOTOPBIE BHITOJHSIIOT HEOOXOIMMYIO BaM PadOTy; MPHUMEHEHNE
M3JIUIITHE MOIIHOTO AITOPUTMA — PACTOYHUTEIBCTBO.

Bpems paGotsl anroputMoB partition, stable_partition u nth_element — nuneii-
HOE, YTO SIBJIIETCS OYSHb XOPOIIUM MOKA3aTEeIEM.

AnroputMel nth_element, partial_sort, sort u stable_sort tpebyroTr ureparopst
MPOM3BOJIBHOTO JOCTYIA. BBl He MOYKeTe MCIOJIb30BaTh UX TP HATMYMN TOJBKO JBYHAIPABICHHBIX
ureparopoB (Hampumep, 11St<T>: :iterator). Eciu Bam Hy)XHbBI JaHHBIC alrOPHTMBI, HO y Bac
HET UTEPATOPOB MPOU3BOJIBHOTO JOCTYIIA, BBl MOYKETE BOCIOIB30BATHCS HANOMON MHAEKCHOTO KOH-
TeifHepa: co3anTe KOHTeWHep, OAIePKUBAIOIINI UTEPATOPI IPOU3BOJIBHOTO IOCTYIIA (HAPUMED,
vector), B KOTOpOM OyIyT XpaHHUTBCS MTEPATOPHI, YKA3bIBAIOIIHE HA DJIEMEHTHI HHTEPECYIOIIETO
Bac JIMana3oHa, ¥ 3aTeM NPHUMEHUTE K HeMy 0o0Jiee MOIIHBII aJrOPHTM C HCIIOJB30BAaHUEM pa3bIMe-
HOBBIBAIONICH BEPCHUHU BAIIETO Mpeaukara (B KOTOPOH TMepen OOBIYHBIM CPABHEHHUEM BBITOIHACTCSI
pa3bIMEHOBAaHUE UTEPATOPOB).

Bepcuu stable_.. cieayer npuMeHSTH TOJIBKO TOI/a, KOTa BaM HEOOXOJMMO COXPAaHUTh OT-
HOCHTENIBHBI TOPSIOK OJMHAKOBBIX OJICMEHTOB. 3aMeTHM, 4TO anroputMbl partial_sort
unth_element He ABIAOTCA YCTOWYMBBIMH (T.€. OHH HE OCTABISIOT OIMHAKOBBIC 3JIEMEHTHI B
TOM K€ OTHOCHUTEIFHOM TIOpsIKE, B KOTOPOM OHHU HaXOJIMIHCh A0 COPTHPOBKH), U Y HUX HET CTaH-
JTAPTU3UPOBAHHBIX YCTOWYMBBIX Bepcuil. Eciin Bam Bce ke TpeOyercsi coXpaHEeHHE OTHOCHUTEIbHOM
YIIOPSIZIOYEHHOCTH IIEMEHTOB, BEPOSITHO, BaM HAJI0 MCIIOJIb30BaTh Stable_sort.

Camo co00oii pazymeercsi, He ClielyeT NpuOerath HU K KaKMM alfOPUTMaM COPTHUPOBKH, €CJIU BbI
Moxere o0oHTHCh Oe3 Hux. Ecim BBl monb3yeTech CTaHIAPTHBIM ACCOLMATHBHBIM KOHTEHHEPOM
(set/muTtiset wim map/multimap) wiu amantepoM priority_queue, u Bam Tpebyercs
TOJBKO OJIMH MOPSIOK COPTHPOBKH, TO HE 3a0BIBaiiTe, YTO 3JIEMEHTHI B 9THX KOHTEWHEpax Bcernaa
HAXOATCS B OTCOPTUPOBAHHOM BHJIE.

Mpumepsbl

IHpumep 1. partition. Eciu Bam Ham0 pa3[eiuTh BeCh IHUAIA30H HA JBE TPYIIIBI (TPyIia
9JIEMEHTOB, YJIOBJIETBOPAIOUIMX MPEIUKATY, 3 KOTOPBIMH CIIELyeT IPyMINa 3JIEMEHTOB, NMPEIUKaTy
HE YIOBJICTBOPSIOIIHX), TO ISl STOTO JOCTATOYHO BOCIIOIB30BaThCS alropuT™MoM partition. Oto
BCE, YTO BaM Haf0, YTOOBI OTBETHTH HA BONPOCHI HAIO100Ke IPUBEICHHBIX JaJIee.
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e Kmo u3 cmyoenmos umeem cpednuti ban He Hudice 4.5? Iy oTBETa Ha 3TOT BOIIPOC MOMKHO
BOCIIONIB30BaThCsA  BBI30BOM partition(students.begin(), students.end(),
GradeAtLeast(4.5));, KOTOpBI BepHET UTEPATOP, YKA3BIBAIOIMI HA IEPBOTO CTYICH-
Ta, yel cpeaHuii 6ait Huxe 4.5.

o Kaxkue uz moeapos umerom eec menee 10 ke? Bezos partition(products.begin(),
products.end(), weightuUnder(10)); BepHeT ureparop, yKasbIBAIOLIUI HA MEPBBIIA
TOBap, BeC KOToporo He Hmke 10kr.

Ipumep 2. nth_element. Anropurm nth_element MOXHO HCITONB30BATH ISt TOTO, YTOOHI TTO-
JIyYUTH OJMH DJIEMEHT B KOPPEKTHOW N-i MO3ULIHM, B KOTOPOH OH Obl HAXOAWJICS IPH MOJHOM COpPTH-
POBKE BCErO IHara3oHa, IPU 3TOM BCE MPOYUE BIEMEHTHl KOPPEKTHO PACIIONAratoTcs 10 WIM I0Cie
3TOTO N-TO MEMEHTA. DTOT0 JOCTATOYHO, YTOOBI OTBETHTH Ha BOIIPOCH! HAMIOAOOUE CIECTYIOIIHX.

o [lepeuucnume 20 nyuwux noxynamenet. Beizop nth_element(s.begin(),
s.begin()+19, s.end(), SalesRating); momemaer 20 HaWIy4dIIUX MOKYyIa-
Tenel B Ha4aja0 KOHTeiHepa.

e Kakoe uzdenue umeem meduanHoe 3HaveHue Kaiecmea 6 0aHHom Habope? VICKOMBII dIIeMEeHT
HAaXOJAUTCS B CPEIHEH MO3MIMK OTCOPTHPOBAHHOIO JIuarna3oHa. J{jis ero momcka JOCTaTOYHO
BezoBa hth_element(run.begin(), run.begin(Q+run.size()/2, run.end(),
ItemQuality);.

eV kakoeo uzodenus ypogeHv Kauecmsea Haxooumces Ha 75-m nepyenmuie? VICKOMBIN 3JIEMEHT
HaXOJIWTCS B MO3MLHH, OTCTOSIIEH Ha 25% OT Havyara OTCOPTHPOBAHHOTO nuanasoHa. J{is
€ro ToMcKa nocTato4Ho BeizoBa hth_element(run.begin(), run.begin()+run.
size()*.25, run.end(), ItemQuality);.

Ilpumep 3. partial_sort. Anroput™ partial_sort BbINOJHAET Te ke AEHCTBUS, YTO W
nth_element, Ho kpome Toro obecreunBacT KOPPEKTHOE OTCOPTHPOBAHHOE Pa3MEIICHHE BCEX
9JIEMEHTOB 110 N-ro. Asroput™ partial_sort ucnoiab3yercs Ui OTBETOB Ha BOIPOCHI, aHAJO-
ruuHble Bompocam it nth_element, Ho B KOTOpBIX TpeOyeTcs, YTOObI BCE HHTEPECYIOLIUE dIe-
MEHTBI ObUTH KOPPEKTHO OTCOPTHUPOBAHBI. DTOT aJrOPUTM — BCE, YTO BaM HAJIO JUIS OTBETA, HAIIPUMED,
Ha Bompoc: “KTo u3 yuacTHHKOB 3aHsUI IEpBOE, BTOpoe U TpeThe Mecta?” OTBET MOXKHO IOIYyYHUTh
npu momoinu BeoBa partial_sort(contestants.begin(), contestants.begin()+3,
contestants.end(),ScoreCompare) ;, mocie KOTOPOro YYaCTHUKH, 3aHABIIHE TPH MEPBHIE MeC-
Ta, OK&XXYTCs B KOPPEKTHOM TIOPsIIKE B TPEX MEPBBIX 3JIEMEHTaX KOHTEHHEPa, U He OoJiee TOro.

NcknioveHund

Xotst 06b14HO anroputM partial_sort GeicTpee MONHON COPTHPOBKU (TaK KAaK JOJDKEH BBI-
MOJIHATh MEHbIIIeE KOJIMYECTBO PabOThI), €CIIM BaM HAJ0 OTCOPTUPOBATh MOYTH BECh (MM BECh)
JIMAIa3oH, TO B 3TOW CUTyalluH aJITOPUTM SOt MOXKET OKa3aThCs ObICTpee.

Ccblkun

[Austern99] §13.1 » [BentleyOO] §11 * [Josuttis99] §9.2.2 ¢ [MeyersO1] §31 » [MusserOl] §5.4,
§22.26 « [Stroustrup00] §17.1.4.1, §18.7
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87. AenanTte npepgukaTtbl YNCTbIMU PYHKLUUAMN

Pesiome

[Ipenukar npexacraBisier co0oi PYHKIIMOHATBHBIN 00BEKT, KOTOPHIA BO3BPAIAET OTBET Ja/HET,
00bIYHO B BHJE 3HaueHus Tuna bool. OyHKiMs SABISETCS “4UCTON” B MaTEMaTHYECKOM CMBICIE,
€CJIM €€ Pe3yNIbTaT 3aBHCUT TOJIBKO OT €€ apryMeHTOB (0OpaTuTe BHUMaHHE — B JAaHHOM CIIy4ae
TEpMHH “YUCTas” HE UMEET HUKAKOTO OTHOIICHUS K YUCTO BUPTYAIbHBIM (QyHKIIUSIM).

He no3BomstiiTe mpeankaraM COXpaHATh WM 0OpaIIaThCs K COCTOSHUIO TaK, YTOOBI 3TO MOTJIO
BJIMSITH Ha pe3ynbTaT paboThl omepatopa operator(); mpu 3TOM MOHITHE COCTOSHHS BKIIOYACT
KaK JaHHbIe-WICHBI, TaK U TII00aTbHBIE COCTOSHUS. J[J1s1 MpeInKaToB JKenaTelbHO JIeNaTh OIepaTop

operator() xoHCTaHTHOM (yHKIHMEH-1IeHOM (CM. peKOMeHIaIuo 15).

O6cyxneHune

AJNTOPUTMBI CO3JAI0T HEM3BECTHOE KOJIMYECTBO KOMMH MPETUKATOB B HEH3BECTHBIE MOMEHTEI
BPEMEHH U B HEU3BECTHOM IOPAAKE, TaK YTO MPUXOAUTCA IMOJIaratbCsAa Ha TO, YTO BCE KONUMH 3KBU-
BaJICHTHBEL.

HNmenno TIIO3TOMY BbI OTBEYA€TE 3a TO, 4TOOBI BCE KOIHUHU MpeaAUKaToOB ObLIH OKBHUBAJICHTHLI; 3TO
03HaJaeT, YTO BCE OHU JOJDKHBEI OBITh YHCTBIMH (DYHKIUSMHE, pe3yIbTaT pabOThl KOTOPHIX MONHO-
CTBIO M OJJHO3HAYHO ONpEENeTCS apryMeHTaMu, IepelaBaeMbIMu oneparopy operator() u He
3aBHCHT HH OT KaKUX MHBIX (pakTopoB. [Ipu mepenadte oqHHUX M TEX K€ apTyMEHTOB IIPEANKAT BCETIa
JIOJI’KEH BO3BpAIIaTh OJHO M TO K€ 3HAYCHHE.

IIpenuKaThl ¢ COCTOSIHUSAME MOTYT ITOKa3aThCs MOJE3HBIMU, HO OHH SIBHO He OYCHb IIOJE3HBI IPH
UCIIOJIB30BAHUY C AITOPUTMaMH CTaHAApTHOW Oubimorexu C++, U 3TO CHOEIaHO NMpeAHaMepeHHo. B
JaCTHOCTH, IPEANKATHI C COCTOSHISIMI MOTYT OBITB IOJIE3HBI TOJIBKO MPH BHIIOTHEHHH Ps/Ia YCIOBUH.

e [Ipeouxam ne konupyemcs. CTaHIapTHBIE alTOPUTMBI HE NAIOT TaKOi rapaHTHu; B 1EHCTBU-
TEJBHOCTH AITOPUTMBI, HAIIPOTUB, NPEATONAraoT, YTO MPEAUKAThl MOTYT 0€3011acHO KOITH-
poBaThCsl.

o [Ipedukamol UCNONBL3VIOMCSL 6 NPEOONPEOeeHHOM OOKYMEHMUPOBAHHOM nopsoke. B o0iiem
cllydae CTaHIapTHBIC ATOPUTMBI He HAlOT HUKAaKOW rapaHTHU OTHOCHTEIBHO MOPSIKA TPH-
MCHEHUS MPEUKATOB K JIEMEHTaM Jauana3oHa. [Ipy OTCYTCTBHM TapaHTHil MO MOBOJY IO-
psika 0OpabOTKU SJIEMEHTOB, OIEpallys HANOA00HUe “NOMETHTh TPETH 3JeMeHT” (CM. TpH-
MepBI) IMEET MaJl0 CMBICIIA, TIOCKOJIBKY HE OIPE/CNICHO, KaKoil IMEHHO 3JIEMEHT OyneT 00-
paboOTaH TPETHHM.

IlepBoe ycOBHE MOXXHO OOOWTH, HAMKCAB MPEAUKAT C HCIOJB30BAHUEM CYETYHKA CCHUIOK.
DTOT MeToJ penraeT npodiieMy KOMHPOBAHUS IPEIUKATOB, TOCKOJBKY B TAKOM CIydae IpeIHKaThl
MOryT 0€e30I1aCHO KONUPOBaThCsl 0€3 U3MEHEHUs MX CEMaHTHUKU IPH IPUMEHEHHU K 00BeKTaM (CM.
[Sutter02]). OmHako 060HTH BTOPOE YCIOBHE OKA3bIBACTCSI HEBO3MOXKHO.

Bcerna oObsiBisiiiTe omeparop mpeaukara operator() Kak KOHCTaHTHYIO (DYHKIMIO-UIICH,
9TOOBI KOMIHJIATOP MOT MOMOYb BaM H30eaTh HENMPUSATHOCTEH, BHIBOAS COOOIIeHHE 00 OIMOKe
IIpU NOIIBITKaX N3MCHHUTH J'[IO6I>IC JaHHBIC-YJICHBI, KOTOPBIC MOI'YT 6BITB Yy npeaukara. 310 HE 1Oo-
3BOJISIET TIPEceyb BCE 3JI0YNOTPEOICHHs, HApUMep, JOCTY K IIOOaNbHBIM JaHHBIM, HO, TI0 Kpaii-
Hell Mepe, ToMOoXeT n30exaTs Hanbosee pacIpOCTPAHEHHBIX OLUINOOK.
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Mpnmepsl

Ipumep. FlagNth. llepen Bamu kiaccudeckuii npumep u3 [Sutter02], B KOTOPOM BBITIOJHSIETCSI
HONBITKA YJAIUTh TPETUH 3JIEMEHT U3 KOHTEHHepa V.
class FlagNth {

public:
FlagNth( size_t n ) : current_(0), n_(n) { }

// Bo3BpallaeM 3HayeHWe true TONbLKO NPU TPeTbem Bbi30BE
template<typename T>
bool operator()( const T& ) // TINIOXO: HEKOHCTAHTHas
return ++current_ == n_; } // dyHKuua
private:
size_t current_, n_;

)

// ... nosxe ...

v.erase( remove_if( v.begin(), v.end(), FlagNth(3) ) );

VBbI, HET HUKAKOH rapaHTHH, 4yTo OyIeT ynajeH MMEHHO TPeTHil aleMeHT B GoJbIIMHCTBE pealb-
HbIX peamm3anuii STL nmpuBeaeHHBIN KO HAPSIY C TPETHUM YIAIUT U mectoi snmemeHT. [louemy? Ilo-
ToMy uto remove_if oOwbluHO peanusyercs ¢ ucnonszoBannem Tind_if u remove_copy_if,
1 KONHSA MPEAnKaTa repeaeTcs Kaxa01u U3 3THX QyHKIuUiL.

KoHienryanabHo 3TOT NPUMEP HEBEPEH, TIOCKOJILKY aaroputM remove_if rapantupyer Tonsko
TO, YTO OH YJAJIUT BCE 3JIEMEHTHI, YAOBJIETBOPSIONIUE HEKOTOpOoMYy Kpureputo. OH He JOKyMEHTH-
pYeT MOpSAOK, B KOTOPOM COBEpIIACTCS OOXOJ WM YIAJICHHE JJIEMEHTOB M3 00pabaThIBacMOro
JTMara3oHa, TaKk 4TO MPHUBEJCHHBIN KOJ| HCIOJIb3YET MPEAIOI0KEHNE, KOTOPOE HE TOKYMEHTHPOBAHO
H, 0osiee TOro, HE BBIMIOJIHAETCS.

KoppexTtHslii crioco0 ynaneHus TpeTbero 3JIeMeHTa — BBIOJHUTh UTEpPAIUU Ul €ro MONCKa U
BBI3BaTh QYHKLUIO erase.

Ccbinkn

[Austern99] §4.2.2 o [Josuttis99] §5.8.2, §8.1.4 * [MeyersOl] §39 « [Stroustrup00] §10.2.6 ¢
[Sutter02] §2-3
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88. B kauecTBe aprymeHToB ajiropuTMoB
M KOMMNapaTopoB Ny4lle UCnoJyib30BaTb
$PYHKUMNOHAJIbHbIE 00bEeKTbl, a He PYHKLUN

Pesiome

[IpenmnouruTensHO NepenaBaTh alropuTMaM (QyHKIIMOHAIBHBIE OOBEKTHI, a He (DYHKIMH, & KOM-
[apaTopbl acCOIMATHBHBIX KOHTEHHEPOB MPOCTO NODKHBI OBITH (D)YHKIHMOHAJIBHBIMH OOBEKTaMU.
OyHKIMOHATIbHBIE OOBEKTHI aJalITUPYEMbI U, BOIIPEKH OKUAAHUAM, OObIYHO HaloT Oosiee ObICTphIi
10 CPAaBHEHHUIO ¢ QYHKIUSAMHU KOJI.

O6cyxneHune

Bo-niepBbIX, QyHKIMOHATBHBIE OOBEKTHI JIETKO CETaTh aIalTUPyEeMbIMHU (M TAKIMH HX U CIEIY-
eT Jenath — CM. pekomenzaaiuio 89). Jlaxe ecinu y Bac ecTh ToToBas (yHKIUS, HHOTIA JJIS €€ UC-
MoJIb30BaHus TpedyeTcs “obeprka” u3 ptr_fun mim mem_fun. Hampumep, Takas oGeptka Tpely-
€TCsI TP MOCTPOSHHUU 0O0Jiee CIIOKHBIX BBIPQKECHHUH C HMCIOJIB30BAaHUEM CBS3bIBATENCH (CM. TaKXKe
pexoMeHanuo 84):

inline bool IsHeavy( const Thing& ) { /* */ 3
find_if(v.begin(), v.end(), notl(IsHeavy)), // oumnbka

OGoiiT 3Ty OMHKOKY OOBIYHO MOXKHO MyTeM npuMmeHenust ptr_fun (umm, B cnydae QyHKImH-
wiena, mem_fun wm mem_fun_ref), uro, k coxanenuro, He paboTaeT B TaHHOM KOHKPETHOM
clrydae:

inline bool IsHeavy( const Thing& ) { /* ... */ }

find_if(v.begin(, v.end(),
notl(ptr_ 'Fun (IsHeavy))), // Tepouyeckas nombITKa.

Bbena B ToM, uTO 3TOT cmoco® He OyzmeT paboTaTh, Jake €CIM BBl SABHO YKaXeTe apryMEHTHI
wabnona ptr_fun. Koporko rosopsi, npobiema B Tom, uto ptr_fun TouHo BeIBOAUT THIIBI apry-
MEHTOB ¥ BO3BpalllaeMblil THII (B 4aCTHOCTH, THII IlapameTpa Oyzer BoiBesieH kak const Thing&)
U CO3/MaeT BHYTPCHHMII MEXaHWH3M, KOTODHIH, B CBOIO odepenb, IbITaeTcs H0o0aBUTH Apyroil &,
a CChUIKA Ha CCBUIKY B HacTtosimiee BpeMs B C++ He paspemeHa. IMeloTcst crocoObl UCTIpaBIeHUI
sI3bIKa 1/UIM OUOINOTEKa IS pellleHus JaHHOU IpoOiieMbl (HalpuMep, MO3BOJISSL CChUIKE HAa CChLI-
Ky CBEpHYTBCS B OOBIYHYIO CCBHIIKY; CM. TaKXKe peKOMeHIauuio 89), Ho Ha CerogHAIIHUN JeHb IPo-
61eMa ocTaeTcsl HepeLIeHHOM.

[Tpuberats KO BCEM 3TUM YXHUIIPEHUSIM COBEPLICHHO U3JIUIIHE, €CIH Y Bac UMEETCS KOPPEKTHO
HaNuCaHHbIA (PYHKIMOHAIBHBIA O0OBEKT (CM. peKOMeHJaLuo 89), KOTOPBII MOXKHO HCIONb30BAaTh
6e3 Kakoro-J11u00 CHeUalIbHOr0 CHHTAKCHCA:

struct IsHeavy : unary_function<Thing, bool> {
bool operator()( const Thing& ) const { /* ... */ }

find_if(v.begin(), v.end(), notl(IsHeavy())); // OK
Emre 6osee BaKHO TO, YTO ISl ONPEICIICHUS] CPABHEHUSI B aCCOIMATHBHBIX KOHTEHHEpax BaM

Hy)XEH IMEHHO (YHKIIMOHAIBHEINH OOBEKT, a He (DYHKIUSA. DTO CBSI3aHO C TEM, YTO HEINIb3sI HHCTAH-
LUpOBaTh a0IoH ¢ QyHKIMEH B KauecTBe mapamerpa:

boo1l compareThings( const Thing&, const Thing& );
set<Thing, CompareThings> s; // Ounbka
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Bwmecto aToro CJICAYCT HalIMCaTh:

struct CompareThings
pubTlic binary_function<Thing,Thing,bool>

bool operator()( const Thing&, const Thing& ) const;

set<Thing, CompareThings> s; // OK

HaxkoHern, nmeercs euie 0JHO MPEUMYILECTBO (PYHKIIMOHAIBHBIX 00bEKTOB — 3()()EeKTUBHOCTD.
PaccmotpumM cnepyromunii 3HaKOMbII alITOPUTM:

template<typename Iter, typename Compare>
Iter find_if( Iter first, Iter last, Compare comp );

Ecnu MBI iepeiaiiM alnropuTMy B Ka4ecTBe KoMIaparopa QyHKIHIO

inTline bool Function( const Thing& ) { /* ... */ }

find_if( v.begin(), v.end(), Function );
TO Ha caMoM fielie OyzieT repeiana cChiika Ha QPYHKIHI0. KOMIHMISATOPEI peIKO BCTPAHBAIOT BBI3OBbI
Takux (QyHKIMHA (32 MCKIIOYEHHEM HEKOTOPHIX OTHOCHTENBHO CBEXHX KOMITHJIATOPOB, KOTOPbIE
B COCTOSIHMH TIPOBECTH aHAIIM3 BCE IPOrpaMMBI B LIENIOM), aKe eCJIM OHU OOBSIBICHBI KakK TAKOBBIE
W BHIMMBI B MOMEHT Komnuisiimu Bbi3oBa Tind_if. Kpome Toro, kak yxe ynomMuHamsocs, GpyHK-
UM HE aJIalITHPYEeMBL.

Magaiite nepenaaum anropurmy Tind_if B kauecTBe KoMIaparopa GyHKIMOHATBHBII OOBEKT:

struct FunctionObject : unary_function<Thing, boo'|> {
bool operator()( const Thing& ) const { /* ...

find_if( v.begin(), v.end(), FunctionoObject () );

Ecmu Mbl mepemaeM OOBEKT, KOTOpPBI HMMeeT (SIBHO WM HESBHO) BCTPAaUBACMBId OIEpaTop
operator(), To Takue BbI30BbI KOMIIISITOPBI C++ CIIOCOOHBI [eIaTh BCTPAHBAEMBIMH YXKE OUCHB
JIaBHO.

[Ipumeuanue. OTa METOAMKA HE SBJISETCA MPEXKIEBPEMEHHOW ONTUMH3AaLUE (CM. peKOMeH/a-
uio §); ee clielyeT paccMaTpUBaTh KakK MPENATCTBUE NPEXKIEBPEMEHHON MECCUMU3ALIUU (CM. PEKO-
Menganuio 9). Eciu y Bac uMmeercst rotoBasi pyHKIHS — THepenaBaiite ykasarelnb Ha Hee (KpoMe Tex
CHUTYalMii, KOTZa Bbl JOJDKHBI 00s13aTenbH0 00epHyTh ee B ptr_fun uimu mem_fun). Ho eciu Boi
MUILIETe HOBBIM KO ISl HCIOJIb30BaHMS B Ka4eCTBE apryMeHTa ajlropuTMa, TO JIy4Ille CAeaTh ero
(GYHKIIMOHAILHBIM 00BEKTOM.

Ccbinkn
[Austern99] §4, §8, §15 * [Josuttis99] §5.9 « [MeyersOl] §46 » [MusserOl] §8 o [Sutter0O4] §25
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89. KoppekTHO nuwinte pyHKUNOHaNIbHblIe
00BbeKTbI

Pesiome

PaSpa6aTI)IBaI>‘IT€ (byHKHI/IOHaJ'H)HI)IG 00BEKTBI Tak, 4TOOBI UX KOIIMPOBAHHUE BBITMIOJIHAJIOCH KaK
MOXHO 3(1)(1)€KTI/IBH66. TaM, A€ 9TO BO3MOXHO, )IenaﬁTe HUX MaKCUMaJIbHO adallTUPYEMBIMH ITyTEM
nacnenoBanus or unary_functionwm binary_function.

O6cyxneHune

OyHKIMOHANBHBIE 00BEKTHl MOJENMPYIOT ykaszaTenun Ha ¢yHkuud. [TogoOHO ykaszaTensMm Ha
(GyHKIMM, OHH OOBIYHO IepearoTCsl B (DYHKIMU 10 3HaYCHUIO. Bee cTaHgapTHBIE adrOpUTMEI IIepe-
JIAt0T OOBEKTHI 110 3HAYEHHIO, U TO XKe JOJDKHBI JIeNIaTh U BalllK aJrOPUTMBI, HalIpUMep:

template<class InputIter, class Func>

Function for_each(InputIter first, InputIter Tlast, Function f);
CrenoBarenbHO, (DYHKIHOHATIBHBIE 00BEKTHI JOIKHBI JIETKO KOIMPOBATHCS U OBITh MOHOMOP(HEI-
MH (Ui 3aLIUTHI OT CPE3KH), TaK YTO M30eraiTe BUPTyalbHbIX (QYHKIMH (CM. peKOMeHAaIumio 54).
Koneuno, y Bac MOryT ObIT OoJibIve H/Unu noauMopQHbIe QyHKIMOHATBHBIE OOBEKTHl — UX TOXKE
BITOJTHE MOKHO HCIIOJIb30BaTh; MPOCTO CKPOWTE MX pa3Mep ¢ MOMOILLI uauomMbl Pimpl (yka3zarens
Ha peanu3alyio; cM. peKoMeHaanuio 43). OTa uauoMa MO3BOJSET, KaKk U TpedyeTcs, MOIydHTh
BHEIIHUH MOHOMOP(HBIH KJIacc Majoro pasmepa, 00ecreuuBalomuil JocTyn K Ooratoi GpyHKIHO-
HaJbHOCTU. BHEIIHMI K1acc JOMKEH YAOBIETBOPATH CIICIYIOIINUM YCIOBHUSIM.

e Bumb adanmupyemvim. Hacnenyiire ero or unary_function wiu binary_function.

o Ucnomvzosamov uouomy Pimpl. Takoit Kiacc ComepKuT ykasarenib (Hanpumep, shared_ptr)
Ha (BO3MOXKHO, OOJIBILIOT0 pa3Mepa) peain3aliio He0OX0MMO# (DYHKIMOHAIBHOCTH.

e Hmems onepamop(sl) 6b1306a hyHKyuu. ITH ONEPATOPHI MEPEIAIOT BBI30BBI OOBEKTY-peau-
3aLH.

DTHM OrpaHHYMBAIOTCS TPEOOBAHMS K BHEIIHEMY KJIacCy (HE CYMTas BOSMOXKHOTO HAITMYUS COOCTBEHHBIX
(He reHepUpPYeMbIX KOMITHIISITOPOM) KOHCTPYKTOPOB, OIEpaTopa NPHCBAUBAHMUsI W/HIH JAECTPYKTOPA.

@OyHKIMOHATBHBIE 00BEKTHI AODKHBI ObITh aganTupyeMbl. CTaHIapTHBIC CBA3BIBATENM U alalTephl
TIOJIArafoTCs Ha HAIMYKE ONpPE/IeNieHHbIX HHCTPYKImid typedef, obecrnieunTs KOTOpbIe Jierde BCero mpu
HACIIEIOBAHNN BalllMX (PYHKIMOHATBHBIX 00bekToB OT unary_function wm binary_function.
HWucranumpyiite unary_function wm binary_function ¢ temu Tumamum, KoTOpble MOITydaeT
M BO3Bpaliaer Baur oreparop operator() (mpu 9ToM y KaXIoro THIA, He SIBISIOIIETrOCs yKa3aTeneMm,
crieyet yoparh Bce creliduKaTopbl CONSt BEpXHEro ypoBHs, a Takxke Bee &).

IMocrapaiiTech M30eKaTh HATMYHS HECKOJBKHX OrepatopoB operator(), mockoabKy 3To 3a-
TPYIHSAET afalTHPYeMOCTb. J[eno B TOM, 4TO OOBIYHO OKa3bIBAETCS HEBO3MOXKHO OOECIICUUTH KOP-
pekTHbIe HHCTPYKIMK typedef, HeoGXoauMele IUIs afanTUPOBAHUS, TIOCKOJIBKY OIMH U TOT K€ CH-
HOHUM THIIA, ONpPENEIAEMbIi Yepe3 uHCTpyKuuioo typedef, umeer pasHbie 3HAUCHUS IJI Pa3HBIX
omepatopos operator().

He Bce q)yHKL[HOHaJ'[beIC O6'beKTBI SIBIIAOTCA NpEAUKaTaMu — TIPCAUKATBl MPCACTABIIAOT CO-
6011 TOAMHOXKECTBO (DYHKIIOHANBHBIX OOBEKTOB (CM. peKOMEHAAIHIOo 87).

Ccblkun

[Allison98] §15, §C * [Austern99] §4, §8, §15 » [Gamma95] Bridge * [Josuttis99] §8.2.4 » [Koenig97]
§21, §29 ¢ [Meyers97] §34 « [MeyersOl] §38, §40, §46 » [MusserO1] §2.4, §8, §23 * [Sutter00] §26-30
[Vandevoorde03] §22
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Be3onacHOCTb TUNOB

Ecnu svl nowceme komnunamopy, on 6yoem mMcmume.

— I'enpu Cnencep (Henry Spencer)

Bcezoa 6ydym sewgu, komopwvle mvl 6yoem Xomembsv cKazamsy 6 HAUUxX
npocpammax u Komopsie mpyoHo cpopMyIuposams Ha n000M A3blKke
nPOPaAMMUPOBAHUS.

— Anan [lepnuc (Alan Perlis)

IMocnennell (He MO BaKHOCTH) TEMON KHUIU SBJIIETCSI KOPPEKTHOCTb THIIOB — OYEHb BaXKHOE
CBOICTBO mporpamMm, KOTOPO€ BbI JOJDKHBI U130 BCEX CHJI CTAPATBHCA MOAACPIKUBATH. TeOpCTI/I‘{eCKI/I
KOPPEKTHas ¢ TOYKH 3PEHHS THIOB (QYHKIHSA HE MOXKET 0OpaTUTHCS K HETHITHM3MPOBAHHON MaMSTH
W BCPHYTH HEBCPHBLIC 3HAYCHUS. Ha IMPAKTUKE, €CJIM Balll KOA MOAACPKHUBACT KOPPEKTHOCTH THU-
IIOB, OH TEM CaMbIM U30€raeT GOJIBILIOrO KOJIMYECTBA HENPHUATHBIX OMIMOOK, OT HENEPEHOCUMOCTU
mporpaMm A0 Iop4u COACPKKUMOI0 MmaMATH U HCOTIPEACIICHHOT'O ITOBECACHUS IIPOrpaMMm.

OcHoBHast ujes HOMNEPKKH KOPPEKTHOCTH THIIOB — BCETAa CYUTHIBATH MH(MOPMAIHIO B TOM
¢dopmarte, B KoTopoM OHa OblIa 3amucaHa. MIHorna C++ MO3BOJIAET JIETKO HAPYMIUTh 3TO MPaBUIIO;
IIPUBEJEHHBIE B 3TOM pa3Jielle PEKOMEHJALUH IIOMOTYT BaM U30€aTh NOAO00HBIX OIIUOOK.

B sTOM paznene Mbl cunutaeM Hanboliee 3HaUMMON pekoMeHaamuio 91 — “Paboraiite ¢ Tunamu,
a He ¢ npencrasieHusaMu”’. CucreMa TUIIOB — Balll APYr U BEPHBIH col03HUK. Bocnone3syiitecs ee
IIOMOILbIO U MONBITAWTECEH HE 3JI0yNOTPEOIATh €€ JOBEPHEM.



90. U306eranTe 9BHOro Bbibopa TUNOB —
ncnonb3yurte nonmmoppmnsm

Pesiome

W36eraiite siBHOTO BBIOOpa THIA 00BEKTA IS HACTPOHKH MoBeAeHHMs. Vcnonb3yiiTe mabioHsl u
BUPTYyaIbHBIE (DYHKIMH IS TOTO, YTOOBI MOBECHHE 00BEKTa OIPEENIIOCh €r0 THIOM, a He BBI3BI-
BAIOIIIM KOJIOM.

O6cyxneHune

Hacrpoiika noBesieHus B 3aBUCUMOCTH OT THIIA 00BEKTa ¢ UCHOJIb30BaHUEM WHCTPYKIMH BBIOO-
pa switch — 310 HeHameXHBI, YpeBaThIi OMIMOKAMH, HEOE30MACHBIA METO, MPEICTABIISIOIMIA
co6oii nepenoc merosoB C nim Fortran B C++. DTO *KecTkas TEXHOJIOTHS, 3aCTaBIIAONIAs Bac BCs-
K1l pa3 mpu 100aBICHUH HOBBIX BO3MOXKHOCTEI NEPENUCHIBATh YK€ TOTOBBIM M OTJIQKCHHBIH KO,
OroT MeTox HeOe30IaceH elle U MOTOMY, YTO KOMITHIIATOP HE MOJKET MOJCKa3aTh BaM, YTO BHI 3a-
ObUTH BHECTH JOTIOJIHEHMS B KaKyl0-TO U3 HHCTPYKUUH switch pu no0aBieHUN HOBOTO THUIIA.

B uneane nobGapneHne HOBBIX BOBMOXHOCTEN B MPOrpaMMy JIOJDKHO OCYIIECTBIATHCS JOOABIICHU-
€M HOBOTO KO0Jla, a He U3MEHEeHHEeM cTaporo (cM. pekoMeHnauuto 37). B peansHoil %13HM 3TO HE Bee-
r7la Tak — 3a4acTyIO B JIOTIOJHEHNE K HAITMCAHUIO HOBOTO KO/IA Mbl BBIHY)KIIEHBI BHOCHTh W3MEHEHUS
B Y)Ke UMeroluiics Kol Takue n3MeHeHUsl, OTHAKO, KpaiiHe He)KeNlaTeIbHbI U JOIDKHBI OBbITh MUHUMH-
3WPOBaHBI 110 JBYM NpUYUHAM. Bo-TIepBBIX, I3MEHEHHSI MOTYT HapyIIUTh HMEIOIIYIOCs (pyHKIIHOHAIb-
HOCTb. BO-BTOpI)IX, OHHU NPEIATCTBYIOT MaCHJTa6l/Ipy€MOCTl/I IpU pOCTE CUCTEMBI U IlO6aBJ'lCHl/lI/I HOBBIX
BO3MOJKHOCTEH, MMOCKOJIbKY KOJIMYECTBO ‘‘y3JIOB MOJUICPXKKN’, K KOTOPHIM HaJI0 BO3BPAILATHCS U BHO-
CUTb M3MEHEHMS, BCe BpeMs Bo3pacTaeT. JTO HaOMIOAEHUE NPUBOIUT K NpUHIMIY OTKpBHITOCTH-
3aKpBITOCTH, KOTOPBIN INAcUT: Jiro0ast CyIIHOCTh (HAalpUMep, KJIacC WM MOJIYJb) JOJDKHA OBITh OT-
KpbITa JUIsl PACIIUPEHUI, HO 3aKpbITa At u3MeHeHu# (cM. [Martin96c] u [Meyer00]).

Kakum e 00pa3zoM MBI MOKEM HaIUCATh KO, KOTOPBIH OyIeT JIeTko pacmupsieM 0e3 BHECEHHS
u3MeHeHuii? Mcnone3yiite moamuMopdusM A1 HaMCaHUs KOa B TEPMHHAX a0CTPaKIUi (CM. TaKkxKe
pexoMeHaaIurIo 36), Tocie Yero nMpyu HeoOXOAUMOCTH J00aBiIeHNsT HYHKINOHATBHOCTH 3TO MOXKHO
Oyner caenath IyTeM pa3pabOTKH U 100aBICHHS Pa3INYHBIX PeaT3alui YIIOMSHYTHIX a0CTpaKiuuii.
[a0noHsI 1 BUPTYabHBIE HYHKIUH 00pa3yroT Oapbep Ul 3aBUCHMOCTEH MEXTy KOJOM, HUCIOIb-
3YIOIIUM a0CTPaKLUH, U KOJOM, UX PEaTH3YIOIUM (CM. peKOMEeHAaIuio 64).

KoneuHo, yrpaBieHHe 3aBUCHMOCTSIMHI 00YCIIOBJIEHO BBHIOOPOM BepHBIX abcTpakumii. Eciu ao-
CTPaKLUM HECOBEPILICHHBI, J0OaBIeHHEe HOBOM (YHKIHOHAIBHOCTU HMOTpeOyeT U3MEHEHUH HHTEp-
¢eiica (a He pocTO HOOABIEHHUS HOBBIX peanu3aluii HHTepderica), KOTOpsle 0OBIYHO BIEKYT 3a CO-
00l 3HaUMTENIbHBIE W3MEHEHHUs CylecTByrouero kozxa. Ho abcTpakuuy IOTOMY U Ha3bIBAalOTCS
“abCcTpakiusMu”, 4TO TpeAnojaraeTcsi ux Ooibluas CTaOMIBHOCTh MO CPaBHEHHIO C “‘AeTallsaMu’,
T.€. BO3MOXHBIMH peallu3alusiMU a0CTpaKIUil.

CoBceM nHaue 0OCTOHT JIEJIO C MPEAETBHO ASTATM3UPOBAHHEIM KOIOM, KOTOPBII HCIIONB3YeT Majio
abcTpakuuii UK BoBce 00XoAUTCs 6e3 HUX, paboTast UCKIIIOUUTENIBHO ¢ KOHKPETHBIMU THIIAMH U UX
OTZAENBHBIMH oTiepatusiMu. JJoOaBiieHre HOBOH (DYHKIMOHAIBHOCTH B TaKOHM KOJ — CyIIee MyJeHHeE.

Mpnmepsl

IIpumep. Pucosanue ¢pueyp. Kiaccuyeckuii nmpumep — pUCOBaHHE Pa3IMYHBIX 00bEKTOB. TH-
nuyHbli noaxox B ctuie C ucnoib3yeT BbIOOp THIA. [lJIs 3TOro ONpenelsieTcs YWieH-IepeucIeHue
1d_, KOTOPBIN XPaHUT THIT KAKA0H (UTYPBI — MPAMOYTOIBHHUK, OKPYXKHOCTb 1 T.1I. PHCyrommii Koj
BBIIOJIHAET HEOOXOAUMBIE JEHCTBUS B 3aBUCUMOCTH OT BHIOPaHHOIO TUIIA:
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class Shape { // ... )
enum { RECTANGLE, TRIANGLE, CIRCLE } id_;

void Draw() const {
switch( id_ ) { // Tinoxon MeTop,
case RECTANGLE:
Kof AN NPAMOYronbHMKA

break;

case TRIANGLE:
// ... KOA ANs TpeyrosbHuKa
break;

case CIRCLE:
// ... KoA ANsi OKPYXHOCTW
break;

default: // Tnoxoe peweHue

assert (!"npu pobasBneHun HOBOro TuUNa Hajao
"OOHOBUTb 3Ty KOHCTpPyKuuw" );
break;

};

Tako# koj crubaercs moJi COOCTBEHHBIM BECOM, OH XPYIOK, HEHAZEKEH U CIOXEH. B dacTHo-
CTH, OH CTPajaeT TPAH3UTHBHOM IMKIHYECKON 3aBUCHMOCTBIO, O KOTOPOW TOBOPUIIOCH B PEKOMEH-
naruu 22. BeTBb 110 yMOJIYAHUIO KOHCTPYKLIMH SWitCh — uyeTkuii cumMnroM cubapoma “He 3Haro,
YTO MHE Jejarh ¢ 3TUM THIOM . M Bce 3T 0OJIe3HEHHBIC HEMPHUSITHOCTH MOJHOCTHIO MCUE3aloT,
CTOMT TOJIBKO BCIIOMHHTB, 4TO C++ — 00BEKTHO-OPUEHTUPOBAHHBIHN S3bIK IPOrPaMMHUPOBAHNS:

class shape { // ...

virtual void Draw() const = 0; // Kaxabll Npou3BOAHbIN
// Knacc peanusyeT CBOW (YHKLMIO

3

B kadecTBe aibTepHATHBBI (MM B KAYECTBE JIOMOJHEHHUS) PACCMOTPUM pealln3aliiio, KoTopast ciie-
JIyeT COBETY IO BO3MOXKHOCTH IIPUHUMATh PELICHUS BO BPeMsI KOMITIIIALMY (CM. peKOMEeHAanuio 64):

template<class S>

void Draw( const S& shape ) {

shape.braw(); // MoxeT 6biTb BUPTYa/sibHOW, a MOXET U He b6biTb

}; // Cm. pekomeHaauuw 64

Ternepb OTBETCTBEHHOCTh 38 PUCOBAHHME KAXKI0H reOMeTpUYECKO# (HUryphl MEPEXOJUT K pealu-
3aluK caMOi (PUTYpBI, 1 CHHIPOM “HE 3HAI0, YTO JEJIaTh C STHUM THIIOM™ MPOCTO HEBO3MOXKEH.

Ccbinkn
[Dewhurst03] §69, §96 * [Martin96c] * [Meyer00] * [Stroustrup00] §12.2.5 « [Sutter04] §36
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91.

PaboTaiite c TMNamum,
a He C NpeAcTaB/IEHUAMM

Pesiome

He mbITaiiTech nenath Kakue-TO MPEANOIOKESHUS O TOM, KaK MIMEHHO OOBEKThI MPEICTABIICHBI
B namATu. Kak MMEHHO clielyeT 3amuchiBaTh U CYMTHIBATH OOBEKTHI M3 MaMSITH — IYCTh PELIalOT
THITEI 00BEKTOB.

O6cyxaeHue

CTaHHapT C++ JAa€T O4YCHb Mallo l"apaHTI/Iﬁ I10 MoBOAY NMPEACTAaBJICHUA TUIIOB B IIaMATH.

HCJ'II)IC quciia UCIIOJIB3YIOT ABOUYHOC IPEACTABICHHUC.
21)'[9[ OTPULATCIIBHBIX YUCECIT UCIIOJIB3YCTCA lIOl'IOJ'[HHTCJ'[bHBIﬁ Ko Jyucia B HBOH‘{HOﬁ CUCTEME.

OO6brunbie crapbie Tunbl (Plain Old Data, PODS) nmeroT coBmectumoe ¢ C pa3meleHue B mna-
MSTH: HCpeMCHHbIC-‘UICHLI XpaHHTCﬂ B HOpﬂHKC nx O6’b$[BJ'ICHI/I$[.

Tumn int 3aHuMaeT Kak MUHEMYM 16 GHTOB.

B wactHOCTH, NOCTaTOYHO paclpoCTpaHEHHbIE COTIALICHUs He TapaHTHPOBAaHBI HU JUI BCEX
HMMEIOIUXCS apXUTEKTYp, HU TeM 0oJjiee AJIsi apXUTEKTYp, KOTOPBIE MOTYT MOSIBUTHCSI B OyIyIIeM.
Tak uto He 3a0bIBaliTe O CIEIYIOIIEM.

Pasmep int He paBeH HU 32 OUTaM, HU KAaKOMY-JIHOO HHOMY (DUKCUPOBAHHOMY pa3Mepy.

VYka3zarenu ¥ 1ejble Yhcia He BCera UMEIOT OJUH M TOT K€ pa3Mep M He MOTYT CBOOOAHO
npeoOpa3oBbIBaThCA JAPYT B ApYTra.

PaSMeHIeHI/IC KJlacCa B MaMATH HE BCETrAa IMPUBOJUT K pasMECIICHUIO 0a30BOr0 Kjlacca | Jie-
HOB B YKa3aHHOM IIOPAOKE.

Mex 1y uieHamMu Kj1acca (Jaxe eciay oHH ABisA0oTcs POD) MoryT OBITh IPOMEXYTKH B LIEJISIX
BBIPAaBHUBAHHSL.

offsetof paboraer Tomsko mis POD, HO He I BCeX KIIACCOB (XOTSA KOMITHIIATOP MOKET U
He coo0IIaTh 00 OIIMOKax).

Knacc moxer umetb CKPBITBIC T10JI.

VYka3zarenn MOryT OBITH COBCEM HE IIOXOXKM Ha Lienble yncia. Ecimu nBa ykasarens ynopsno-
YeHbl U Bbl MOXKETE NMpeoOpa3oBaTh UX B LIEJIbIE YMCIIA, TO MOIyYarolecs 3HaYeHUs! MOTYT
OBbITH YIOPSAAOUCHBI HHAYE.

Henb3s TNICPECHOCUMO I10JIaraTbCsA Ha KOHKPETHOC Pa3MCUICHHUE aBTOMATHYCCKUX INEPEMCH-
HBIX B TaMATH WX HA HAIIPABJICHUEC POCTA CTCKA.

5 . . .

Hedopmansro POD o3Hauaer y1000i THI, NPENCTABISAIOMINI cO00i HaOOp MPOCTHIX NaHHBIX, BO3MOXKHO, C
TIOJIb30BAaTENBCKUMH  (DYHKIIMSAMH-WIeHaMn i ynoocTBa. I'oBopst Gomee crporo, POD mpexncraBiser coboii
KJ1acC WM OOBEAMHEHHE, Y KOTOPOTO HET MOJIB30BATEIbCKOTO KOHCTPYKTOPA, KOMUPYIOLIETO NPUCBAHBAHUS, H
JIECTPYKTOpPA, @ TaKKe HeT (HECTATHYECKHX) WICHOB-JAHHBIX, SBILIFOIINXCS CCBUIKAMHM, YKa3aTeIsIMU Ha WICHBI
i He sBisironmxcs POD. — ITpum. peo.
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e Vkasarenu Ha QyHKIMH MOTYT HMETh pa3Mep, OTIMYHBIA OT pa3Mepa ykasaress Void*, He-
CMOTpsl Ha TO, YTO HeKoTopble API 3acTaBIIIOT Bac MPEANOIOKUTb, YTO UX pa3Mephbl OJH-
HAKOBBI.

e l3-3a BOIPOCOB BBIpaBHUBAHHsI Bbl HE MOXKETE 3aIMChIBaTh HU OJUH OOBEKT 1O MPOH3BOJIb-
HOMY aJIpecy B IaMsATH.

IIpocTo KOpPpPEKTHO OIIpEeleNUTe TUIIbI, @ 3aTEM YUTANTE U 3alKMChIBAlTE AaHHBIE C UCIOJIB30Ba-
HHUEM yKa3aHHBIX THIIOB BMECTO PaOOTHI C OTJETbHBIMI OMTaMH, CIOBAMH U afpecaMi. Mozens ma-
matd C++ rapantupyet 3¢ dexTuBHYI0 paboTy, HE 3aCTaBiIsAsL BAaC IIPU 3TOM paboOTaTh ¢ IPEICTaB-
JICHUSIMU JAHHBIX B IaMATU. Tak U He AenaiTe 3Toro.

Ccblkmn
[Dewhurst03] §95
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92. U36eranTe reinterpret_cast

Pesiome

Kak rmacur puMcKas IIOCIOBHIA, y JDKM KOpOTKHe Horu. He mbITaliTech HCIIONB30BaTh
reinterpret_cast, 4To0bl 3aCTaBUTh KOMIMISITOP PaCCMATPUBATh OMTHI OOBEKTA OJHOTO THIA
Kak OUTHI 00BEeKTa Apyroro Tuma. Takoe neficTBHE NPOTHBOPEUHUT OE30IIACHOCTH THIIOB.

O6cyxaeHue

Benomuure: Ecnu 6bi aoiceme komnunamopy, on oyoem mcmums (I'erapu CrieHcep).

IpeobpazoBanue reinterpret_cast orpaxaer mpencTaBieHus IPOrPAMMUCTA O MPEACTaB-
JIEHUH OOBEKTOB B ITaMATH, T.€. IPOrPaMMUCT OepeT Ha ceOst OTBETCTBEHHOCTD 3a TO, YTO OH JIydIle
KOMITWJIATOPA 3HAET, YTO MOXKHO M YTO Henb3s. KoMnuisiTop Mosya cienaer To, 4To Bbl €My CKaxKe-
Te, HO IPUMEHSATDH TaKylo rpyOyi0 CHIIy B OTHOIICHUSIX C KOMIWIATOPOM — IocieaHee aeio. 130e-
raiite Kakux-a100 MpPEeAroNoKEeHUH O MPEICTaBICHHH JaHHBIX, OCKOJIBKY TaKHe IMPEeIIoyIOKeHHs
OYEHb CWJIBHO BIMAIOT Ha 0€30MaCHOCTh U HAIeKHOCTh BAIIero Koja.

Kpome Toro, peaibHOCTh TAKOBa, YTO Pe3ylbTaT IPUMEHEHHs reinterpret_cast eme xyxe,
9YeM IPOCTO HACHIBCTBEHHAsI MHTEPIPETaIys OUTOB 00BEKTa (YTO caMo Mo cede JOCTaTOUHO HeXO-
po1io). 3a UCKIIFOYEHHUEM HEKOTOPBIX MAPaHTUPOBAHHO 0OpaTHMBIX IpeoOpa3oBaHuil pe3yabTar pa-
6oTel reinterpret_cast 3asucur or peanu3anuu, Tak YTO BBl JaXK€ HE 3HAETE TOYHO, KaK MMEH-
HO OH Oyzer paboraTh. DTO OUCHb HEHAIS)KHOE M HETIEPEHOCHMOE TIpeoOpa3oBaHue.

NcknodeHuda

HexoTopble HU3KOYPOBHEBbIE cHEIM(HUHBIE I JaHHOM CHCTEMBI IIPOTPaMMbl MOTYT 3aCTaBUTh
Bac MIPUMEHUTD reinterpret_cast k moToKy OUTOB, MPOXOISMIINX Yepe3 HEKOTOPHIH MTOPT, WM JUIS
npeoOpa3oBaHusl LIENBIX 4Kcell B aapeca. Vcmoip3yiTe Takoe HeOe3omacHoe IMpeoOpa3oBaHUE Kak
MOYKHO PEXe M TOJIbKO B TIIATEIBHO CKPBITHIX 328 aOCTpaKIHsaMK (QYHKIHUSIX, YTOOBI Balll KO MOXHO
ObIIO MEPEeHOCUTh ¢ MUHUMAIBHBIMU M3MeHeHHsiMU. Eciu BaMm TpeOyercst mpeoOpa3oBaHue MEXIY
yKazareassMH HECBS3aHHBIX THITOB, JIyUIlle BHIMOJNHATE €r0 depe3 IpuBeaeHre K VOid* BMecTo Hero-
CPEICTBEHHOI'O MCITOJIB30BaAHUS reinte rpret_cast, t.e. BMeCTO KOZa

T1* pl = ... ;
T2* p2 = reinterpret_cast <72*>( pl );

JIy4dlIe nucatb

T1* pl = ... ;
void* pv = pl;
T2* p2 = static_cast<T2*>( pV );

Ccbinkmn
[C++03] §5.2.10(3) » [Dewhurst03] §39 * [Stroustrup00] §5.6
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93. U36eranTe npumeHeHuda static_cast
K yKa3aTtenam

Pesiome

K ykasatensiM Ha TMHaMUUYeCKue 0OBEKTHI HE CIIEAYeT IPUMEHST MpeobpazoBanue Static_cast.
Hcnonp3yiite Ge3omacHbie abTepHaTuBbl — OT dynamic_cast 1o nepenpoeKTHpOBaHHsL.

O6cyxaeHune

IMonymaiite o 3amere static_cast Gonee MouHbM onieparopom dynamic_cast, u Bam He npu-
JISTCSL 3aIIOMUHATD, B KaKHX CIIydasx IpuMeHeHne Static_cast Ge3omacHo, a B KaKiMX — YPEBATO He-
npustHocTAMHE. XoTs dynamic_cast MoXkeT oka3arbess HEMHOTO MeHee 3((EeKTUBHBIM IIpeoOpasoBa-
HHEM, ero MpHMEHeHHe MO3BOJIET OOHApYKHUTh HEBEepHbIC NpeoOpasoBaHMs TUIOB (HO He 3albIBaiiTe
0 pexomenzaiuu 8). McnosssoBanue static_cast smecro dynamic_cast HalmoMUHAET SKOHOMUIO
Ha HOYHOM OCBEIIIEHNH, KOT/Ia BBIMTPHILII JOJUIapa B TOJT 000PavHBaeTCs MEPEIOMAaHHBIMU HOTaMH.

[Ipu mpoekTupoBaHMU TMOCTapaiiTech M30eraTh MOHMKAKOLICTO NMpUBeneHus. [lepenpoekTupyiite
BaIl KOJ TaKMM 00pa3oM, 4ToOBI TaKoe MPHUBEICHHE CTAIO U3NMHIIHUM. Eciti BBl BUIMTE, YTO Mepeaae-
Te B QyHKIMIO 0a30BBIN KJIAaCcC TaMm, I/ie¢ B JCHCTBUTEIILHOCTH TOTPEOYeTCs MPOU3BOHbII Kiacc, mpo-
CIIEZITE BCIO LIETIOYKY BBI30BOB, YTOOBI MOHATH, TJIE XKe OKa3auach IIOTEPSHHOW HH(GOpMALHs O THUIIS;
3a4acTyr0 M3MEHEHHE Maphbl IPOTOTHIIOB OKA3bIBACTCS 3aMEYaTEIbHBIM PELICHHEM, KOTOPOE K TOMY XKe
JieaeT KoJi 0oJiee MPOCTHIM U MOHSATHBIM.

qpe3Mepﬂoe TMIPUMEHCHUEC TTOHMKAIOIICT0 IMIPUBEIACHUS MOXKET CITYKUTh TIPU3HAKOM CJIMIITKOM 6CI[HO-
ro uHTepdetica 6a3oBoro Kiacca. Takoil HHTEp(Eiic MOKET MPUBECTH K TOMY, 4TO OOJbIIast QYHKIIHO-
HAJIBHOCTB ONPEJENSCTCS B POU3BOIHBIX Kilaccax, U BCAKHH pa3 MpU HEOOXOIMMOCTH PaCIIMPEHUs HH-
Tepdelica MPUXOIUTCS UCTIONB30BATh MOHIDKAroNIee MprBeaeHie. OTHO U3 pelIeHUH JaHHON Tpooiie-
MbI — HEPENPOEKTUPOBaHNE 0a30BOr0 HHTEPpdelica B IENISX MOBBIIEHUS (QYHKIMOHATLHOCTH.

Toraa u TOJBKO TOT/A, KOT/Ia CTAHOBSITCS CYIIIECTBEHHBI HAKIIAIHBIE PACXO/Ibl, BBI3BAHHBIC MPHMEHE-
Huem dynamic_cast (cM. peKoMeHAauio 8), CIIEAYET MOAYMaTh O pa3paboTKe COOCTBEHHOrO npeodpa-
30BaHMs THIIOB, KOTOPBIH Mcroib3yer dynamic_cast nmpu omianke u static_cast B OKOHYATENBHOM
Bepcuu (cM. [Stroustrup00]):

template<class To, class From> To checked_cast (From* from) {

assert(dynamic_cast<To>(from) ==

static_cast<To>(from) && "checked_cast failed" );
return static_cast<To>( from );

template<class To, class From> To checked_cast (From& from) {
typedef trl::remove_reference<To>::type* ToPtr; // [C++TR104]
assert(dynamic_cast<ToPtr>(&from) ==
static_cast<ToPtr>(&from) && "checked_cast failed" );
return static_cast<To>( from );

Ora mapa QyHKImit (110 OHOM U yKa3aTesel U CCHUIOK) IPOCTO MPOBEPSIET COTNACOBAHHOCT JBYX
BapHaHTOB MpeoOpasoBaHus. Bel MoxeTe b0 camocrosTensHo npucrnocobuts checked_cast
IUTs CBOMX HYIK]I, TM0O UCIIONBb30BATH MMEIOLIUICS B OUOINOTEKE.

Ccbinku
[Dewhurst03] §29, §35, §41 ¢ [Meyers97] §39 o [Stroustrup00] §13.6.2 » [Sutter00] §44
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94. N36erante npeodpasoBaHVN,
OTMEeHSAILWMX const

Pesiome

ITpeoGpa3oBanue THIOB, OTMEHsIONIEE CONST, MOXKET IIPUBECTH K HEONPEIEICHHOMY IOBee-
HUIO, @ KPOME TOTO, 3TO CBHJIETEIbCTBO IJIOXOr0 CTHWIS MPOrpPaMMHUPOBAHUS JaXKe B TOM Cilydae,
KOT/1a IPUMEHEHHE TaKOTO MPeoOpa30BaHusl BIOIHE 3aKOHHO.

O6cyxneHune

[Ipumenenne const — 3To0 JOpora ¢ OAHOCTOPOHHHMM JBM)KEHHEM, M, BOCHOJIB30BABIIUCH 3TUM
crnepduKaropom, Bbl HE JIOJDKHBI JaBaTh 33aHUK Xo. Eciu BbI oTMeHsieTe cOnst i o0bekTa, KO-
TOpBII M3HAYAILHO ObLIT OOBSBIICH KaK KOHCTAHTHBIN, 3aHUI XOJ IIPUBOIMUT Bac Ha TEPPUTOPHUIO He-
OIpEIeICHHOTO NoBeAeH!s. HanpimMep, KOMIUISTOp MOXKET (M, ObIBAaeT, TaK U MOCTYIAET) TIOMECTUTD
KOHCTAaHTHBIE JAHHbIE B MaMATh TOJBKO 1 uTeHus (ROM) wim B cTpaHulbl IaMATH, 3alUIIEHHBIE OT
3anuc. OTKa3 OT CONSt y TaKOro HCTUHHO KOHCTaHTHOTO 00BbEKTa — TPECTYNHBII 00MaH, 3a4acTyto
KapaeMblii aBapUIfHBIM 3aBEpILICHUEM IIPOTPaMMBbI U3-32 HAPYIICHUS 3aIIUThI TAMATH.

Jlaxxe ecnu Balia nporpaMma He IMOTEPIHT Kpax, OTMEHa CONSt mpenacTaBisier coOOl OTMEHY
00eIIaHHOTO U HE JIENAET TOr0, Yero OT Hee 3a4acTyio oxxuaarotT. Hanpumep, B mpuBeAeHHOM (par-
MEHTE HE MPOMCXOAUT BBIACICHUS MACCHBA TIEPEMEHHOM JUTHHBI:

void Foolish( unsigned int n ) {

const unsigned int size =
const_cast<unsigned i nt&>(s1 ze) = n; // He penante Tak!

char buffer[size]; // Pa3mep maccuBa
// BCe paBHO paBeH 1

B C++ mMeeTcst 0iHO HeslBHOE TIpeobpazoBanne CONst_cast us crpokoBoro auTepana B char®:
char* weird = "Trick or treat?";
Kommuisitop Mosya BeImonHseT npeobpasoBanne const_cast us const char[16] B char¥®.
Orto npeodpazoBaHue M0O3BOJICHO st coBMecTuMOcTH ¢ API B ctune C, XOTs 1 npeAcTaBisieT co0oi

JAbIPY B CUCTEME THUIIOB C++. CTpOKOBI)IC JIATEpAJIBl MOTYT pa3sMeIIaThbCA B IaMATU TOJIBKO JJId 4YTE-
HMs, YU IIONBITKA U3MCHCHUS TaKOU CTPOKH MOKET BbI3BAaTh HAPYIICHUEC 3allIUTHI ITaMATH.

NcknioveHund

ITpeobpa3oBanme, OTMEHSIOMEe CONST, MOXKET OKa3aThCsl HEOOXOIUMBIM IS BBI30Ba (DyHKINH
API, HEKOpPEKTHO yKa3bIBaloLeH KOHCTAHTHOCTb (cM. pexoMeHnanuio 15). OHO Takke MONEe3HO,
Korja (yHKIHs, KOTOpas JODKHA ITOTy9aTh M BO3BPAINATh CCHUIKY OJHOTO M TOTO XK€ THUIIA, HMeeT
KaK KOHCTAaHTHYIO, TAK 1 HCKOHCTAaHTHYIO NNIEPETPY3KHU, IIPUIEM OJHA U3 HUX BBIZBIBACT APYTYIO:

const Object& f( const Object& );
Object& f( Object& obj ) {
const Object& ref = obj
return const_ cast<object&>(f(ref)) // Tpeobpa3oBaHune
// BO3Bpauwaemoro Tuna
Ccbiikmn

[Dewhurst03] §32, §40 * [Sutter00] §44
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95. He ucnonb3ynte npeobpasoBaHue TUNOB
Bctune C

Pesiome

Bo3spacr e Bceraa o3navaer Myapocts. Ctapoe mpeodpasoBanue THIIOB B cTiiie C uMmeer pas-
JIMYHYIO (M 9acTO OMACHYI0) CEMAaHTHKY B 3aBHCHMOCTH OT KOHTEKCTa, CIPATAHHYIO 33 €IUHBIM
CHHTaKcHCOM. 3aMeHa mpeobpaszoBanust THIOB B ctiiie C npeodpasoBanusmu C++ IMOMOXKET 3alliu-
TUTBCS OT HEOXKHIAHHBIX OIIUOOK.

O6cyxaeHue

Opnna u3 npobieM, CBs3aHHBIX ¢ MpeoOpa3oBaHHeM THHOB B cTuiie C, 3aKIIFOYaeTCsl B TOM, YTO
OHO HCHOJIB3YeT OAMH M TOT K€ CHHTAKCHUC JUTS BHIMOJHEHUST HECKOJIBKO Pa3HBIX Bellel, B 3aBUCH-
MOCTHU OT TAaKHX MeJ'[O‘{eFI, KaK, HallpuMep, Kaku€ MMCHHO 3aroJIOBOYHLIC (baﬁ)'[]:] BKJIFOUCHBI ITPpU
nomomm aupektussl #include. TIpeoGpa3oBanust TuoB B ctuiie C++, COXpaHsisi ONPEEICHHYO
OIMAaCHOCTb, MPHUCYIIYIO MPe0Opa3oBaHUSIM BOOOIIE, HMCIOT YSTKO JOKYMEHTHPOBAHHOE MpeIHA3HA-
YeHHe, UX JITKO HAalTH, JONbIIe MUcaTh (4TO JaeT BpeMs OBaXKIbl MOIYMAaTh MPU WX HCHOJIB30Ba-
HHMH), ¥ HE TO3BOJIIOT HE3aMETHO BHINOJHHMTHL ONACHOE MpeoOpa3oBaHue reinterpret_cast
(cM. pexomeHmanmio 92).

PaccMoTpuM crienyronimii Ko, B kotopom Derived — nponsBoHbIil 0T 6a3oBoro kiacca Base:

extern void Fun( Derived* );

void Gun( Base* pb ) {
ByAeM cuYuTaTb, 4YTO (PYHKUMA Gun 3HaeT, 4To pb B
// BEeNCTBUTENbHOCTU yKa3biBaeT Ha 06beKkT Tuna Derived u
// xo4eT nepeaaTb ero ¢GyHkuMM Fun
Derived* pd = (Derived*)pb; // Nnoxo: npeobpa3oBaHue
! Fun( pd ); // B cTtune C

Ecnmu dyHKumst GUN UMeeT I0CTynN K onpeesiendto Derived (Hanpumep, OpH BKIIOYEHNH 3a-
rosioBouHoro (aiina derived. h), To komnusTOp MMEET BCIO HEOOXOAUMYIO HHPOPMALIHIO O pa3-
MEIICHUH 00BEKTa, YTOOBI BHIOIHUTH BCE HEOOXOIMMbIC ACHCTBUS 10 KOPPEKTUPOBKE yKa3aTels
npu npeobpa3zoBanun oT Base k Derived. Ho eciu aBTop GUN 3a0bUI BKIKOYUTH COOTBETCTBYIO-
muil ¢aiin ompeneneHus, 1 GyHKIMU GUN BUAHO TOJNBKO MpeABapHUTENbHOE OOBSBICHHE Kiacca
Derived, To kommuIATOp OyAET MoNararh, uto Base u Derived — HecBsA3aHHBIE THUIIBI, U WH-
TeprpeTHpyeT OUTHI yKa3arelst Base™ kak 6uthl ykazaress Derived®, He menas HUKaKuX KOppeK-
Ui, KOTOPBIE MOTYT AUKTOBATHCS Pa3MeIeHuEeM O0BEKTa B aMSITH!

KopoTko roBops, ecnu Bbl 3a0yzneTe BKIIOYUTH ONpeeiIeHHe Kiiacca, TO Ball KOJ MOKET aBa-
PHIHO 3aBepIINTHCS 0€3 BHIMMBIX IPHYHH, IPH TOM YTO KOMIIWISATOP HE COOOIIMI HHU 00 OIHOM
omnOke. M30aBuMcs OT MpoOIIeMbl CIIETY LM CIIOCOO0M:

extern void Fun( Derived* );
void Gun( Base* pb ) {
EC/M Mbl rapaHTMpOBaHHO 3HaeMm, 4TO pb Ha camom aene
// yka3biBaeT Ha obbekT Tuna Derived:

// Tpeobpa3oBaHne B cTune C++
Derived* pd = static_cast<Derived*>(pb);
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// B NpPOTUBHOM cCjlyyae crieayeT MCNONb30BaThb

// = dynamic_cast<Derived*>(pb);
Fun(pd);

Teneps, ecan y KOMIIIATOPA HEIOCTATOYHO CTATHUECKOH MH(POPMAIMU 00 OTHOIICHUSIX MEXKIY
Base u Derived, on BbiBezier coobuieHre 06 OMMOKE, BMECTO TOTO YTOOBI @BTOMATHYECKU IPH-
MEHUTH I0OMTOBOE (M MOTEHIMAIBLHO ONACHOE) Npeobpasosanue reinterpret_cast (cM. peko-
MEHIanuro 92).

[IpeoOpazoBanus B ctiiie C++ MOTYT 3alIUTUTh KOPPEKTHOCTH BAIIEro KOJAA B MPOIECCE 3BO-
JroIMK cucteMsl. IlycTh, HanpuMmep, y Bac eCTh uepapxus ¢ KopHeM B Employee, u Bam Ha/0 orI-
PeNeNUTh YHUKAILHBIN uaeHTuduKaTop ID s Kaxaoro oobekra Employee. Bol MoxkeTe onpene-
nuTh ID Kak ykasaTens Ha cam o0bekT Employee. Yka3arenu oHO3HAYHO UACHTHOHUIMPYIOT 00b-
€KThI, Ha KOTOPBIC YKa3bIBAIOT, U MOTYT CPAaBHUBATHCS Ha PABEHCTBO JPYT IPYry — YTO B TOYHOCTH
TO, 4TO HaM M Hajuo. Utak, 3anumiem:

typedef Employee* EmployeelD;

Employee& Fetch( EmployeeID 1id ) {
) return *id;

[TycTb BBI KOJMpyeTe YacTh CUCTEMBI C IaHHBIM Iu3aiiHoM. ITycTh mo3xe Bam Tpedyercs coxpa-
HSTH BAIllK 3allUCH B PEJSIIMOHHON 0Oa3e maHHBIX. [IOHATHO, YTO COXpaHEHHE yKa3aTelel — He To,
4yTOo BaM TpeOyercs. B pesynbraTe Bbl U3MEHsAETE MU3aiH Tak, 4TOOBI KaXIbld 00BEKT MMeEIN yHU-
KaJIbHBIW 1EJIOYUCIICHHBIN naeHTHduKaTop. Torna 1enoYrciIeHHbI HICHTU(PHUKATOP MOXET Xpa-
HHUTHCS B 0a3e JaHHBIX, & XOII-TabiuIa 0ToOpaxkaeT uiaeHTudUKaTopsl Ha 00bekTel Employee. Te-
neps typedef Buirnsaut cienyrommm o6pasom:

typedef int EmployeelD;

Employee& Fetch( EmployeeID id ) {
return employeeTable_.Tookup(id);

DT0 KOPPEKTHBIN qU3aiiH, ¥ BBl OXKUAAETE, UTO JH000E HEBepHOE yrnoTpebiaenue EmployeeID
JIOJDKHO TIPHBECTH K OIIMOKE BPEMEHH KOMITWISIUK. Tak M MOydaeTcs, 3a HCKITIOYEHHEM CIIEeIYO-
iero HeGobIIOro (parMeHTa:

void TooCoolToUseNewCasts( EmployeeID id ) {

Secretary* pSecretary = (Secretary*)id; // nnoxo:
// ... // npeobpasoBaHue B cTune C

Ipu ucnons3oBanuu crapoil uHctpykuuu typedef mpeobpazosanne B crimie C BBIIOIHSET
static_cast, npu HOBOH OyzeT BLIIOIHEHO Feinterpret_cast ¢ HEKOTOPBIM IIENIBIM YUCIOM,
YTO 1aCT HaM HEOIPEeAeJIeHHOE TIOBEICHHE IPOrpaMMBbl (CM. peKOMEHIAIuo 92).

[IpeoOpazoBanus B ctuiie C++ MpoIIe UCKAaTh B UCXOJHBIX TEKCTaX MPH MMOMOIIU aBTOMAaTHYe-
CKOT0 MHCTpyMEHTapus Harogobue grep (HO HUKAKOe peryiIsipHOe BBIpaKEHUE grep He IMO3BOJIUT
BBUIOBUTh CHHTaKcuC npeoOpa3oanus tunoB B ctuie C). IlockonbKy mnpeoOpa3oBaHHs OYCHb
omacusl (B ocobennoctu static_cast ms yKazaTeyend u reinterpret_cast; cm. pEKOMeH1a-
o 92), UCHoIb30BaHHE aBTOMATU3MPOBAHHOIO MHCTPYMEHTapHs Ul UX OTCIEXKHUBAHUS — He-
ioxas ujesl.

Ccbinku
[Dewhurst03] §40 « [Meyers96] §2 » [Stroustrup00] §15.4.5  [Sutter00] §44
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96. He npumeHanTEe memcpy nnam memcmp
K He-POD tunam

Pesiome

He pabotaiiTe peHTreHOBCKMM amnmapatoM (cM. pexoMeHnnanuio 91). He ucnons3yiite memcpy
¥ memcmp Uit KOMMPOBAHUS HIIA CPAaBHEHHUS Yero-JIM00 CTPYKTYPUPOBAHHOTO OoJiee, 4eM OObIYHAs
MaMSTh.

O6cyxneHune

DyHKIIMKM MEMCPY 1 MEeMCMP HapyLIaloT CUCTeMY TUIOB. Vcrnonb3oBaTh MemMcpy ajst KOmupo-
BaHUS 00BEKTOB — 3TO TO XK€, YTO UCIOJIb30BAaTh KCEPOKC Ul KOIMPOBAHUS JACHET, a CPaBHUBATH
00BEKTHI P MOMOLIH MEeMCMP — TO XKe, YTO CPABHUBATH ABYX JICONAPIOB IO KOJIUYECTBY MATEH.
WHCTpYMEHTHI U METOJBI MOTYT Ka3aThCs IMOIXOSIIMMH ISl BBIOJHEHUS] pabOThl, HO OHU CIIMII-
KOM I'pyOBI JUIsl TOTO, YTOOBI CIIeNaTh €€ MPAaBUILHO.

O0bexTsl C++ npeqHa3HadeHbl Ul COKPHITHS JaHHbBIX (BO3MOXKHO, Hanbosiee BasKHbIH MPUHIIHIT
B pa3paboTKe mporpaMMHOro odecrieueHus; cM. pekomeHaanuo 11). OObeKThl CKPHIBAIOT JaHHBIC
(cM. pexoMeHmaryio 41) ¥ MPEeJOCTABIAIOT TOYHBIC aOCTPaKUMH AJIsI KOMUPOBAHMS STHUX AAHHBIX
MIOCPEICTBOM KOHCTPYKTOPOB M ONEPAaTOPOB MpHUCBanBaHus (CM. pekoMeHpaaiuu ¢ 52 mo 55). Ilpoii-
THUChH 110 HUM TPpyOBIM HHCTPYMEHTOM THIIA MEMCPY — Cephe3HOE HapyIICHNE PUHIINIA COKPBITHS
nH(opMaIK, KOTOPOE 3a4acTyl0 MPHUBOJUT K yTeUKaM MAaMSITH U PECypcoB (B JydllleM Clydae),
aBapUIHOMY 3aBEpIICHUIO NMPOTrpaMMbl (B ciIydae MOXYKE) HIM HEONpEIeIeHHOMY IOBEICHHUIO
(B camom xyauiem ciydae). Hanpumep:

// Co3paem aga int B namaTtu ]
shared_ptr<int> pl( new int ), p2( new int );

memcpy (&pl, &p2, sizeof(pl)); // Tak AenaTb Henb3a!!!

} // yTeuka namsaTu: p2 HUKOrAaQ He yjaanseTcs
// ToBpexaeHue namaTU: pl yaanseTcs ABaxipl

HeBepHoe IMPUMEHCHHUC memcpy MOXKET BJIUATH Ha TaKUC beH}IaMCHTaJ'[beIC CBOﬁCTBa, KaK THUII
U CYIIHOCTh 00bekTa. KoMnuisaTops! yacto 10OABIAIOT K MOIUMOP(HEIM 00bEKTaM CKPBITHIE JaH-
HbIC (TaK Ha3bIBa€MbIH yKa3aTelb Ha BUPTYaJIbHYIO TAOIHILy), KOTOPBIE ONPEACISIOT CYIHOCTh 00b-
€KTa BO BPEMsI BBIIOJHEHHUS MPOrpaMMBbL. B ciiydae MHOKECTBEHHOTO HAC/ICJOBAHHS B 0OBEKTE CO-
JACPIKUTCA HECKOJIBKO TaKHUX T3.6J'[I/IH, C Pa3jIMYHbIMH CMCIUICHUSAMU BHYTPHU O6"bCKTa, # OOJIBLINHCTBO
peanuzanuii NOOABIAIOT NOIOJHUTEIbHBIE BHYTPEHHUE yKa3aTesld NPU BUPTYalbHOM HacieloBa-
Huu. IIpy 0OBIYHOM HCIOIB30BAHMU KOMIWIATOP NMPUHUMAET MEpHhI Ul KOPPEKTHOTO YIPaBIeHHS
BCEMH CKPBITHIMH IOJIIMHU; IPHMEHCHUE MEMCPY CHOCOOHO BHECTH B 3TOT MEXaHHU3M TOJIBKO XaoC.

AHanoruyHo, QyHKIMS Memcmp — HENOAXOAIINI HHCTPYMEHT JJIsl CpaBHEHHUS 4ero-To OoJiee
CJIOKHOTO, YeM MpOCTO HaOopbl OuToB. MHOTHMA 3Ta (QYHKIMS JeNlaeT CIMIIKOM Mailo (Hampumep,
cpaBHEHHE CTPOK B cTriie C — He TO ke, YTO ¥ CPaBHEHHUE yKazaTeseH, MPpU MOMOIIU KOTOPBIX 3TH
CTPOKU PEAIN30BaHbl). A MHOTJA, KaK 5TO HU HapaJoKCaIbHO, MemMCmp aenaeT CIUIIKOM MHOTO
(HampuMep, Memcmp MOXKET COBEPILEHHO HANPAacHO CPaBHUBATH OANTHI, KOTOpPBIC HE SIBIISIFOTCS Ya-
CTBKO COCTOSAHMA O6’bCKTa, TaKUE€ KakK 3aIllOJIHUTEJIN, BCTABJICHHBIC KOMIIUJIATOPOM [JIs1 BBIpaBHUBA-
Hust). B 006oux ciyuasx pe3ynbTaT cpaBHEHUsI OKa3bIBACTCsl HEBEPHBIM.

Ccblnku
[Dewhurst03] §50 « [Stroustrup94] §11.4.4
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97. He ucnonb3yiite o6 beANHEHUS
Ang npeobpasoBaHnn

Pesiome

XWUTPOCTb BCE PABHO OCTACTCS JIOKBIO: OOBEIUHEHMS MOXHO HCIONb30BaTh VIS TOIy4eHHs
“mpeoOpa3oBaHus THIIA O3 MPeoOpa3oBaHus’, 3aMKChIBas UHPOPMALMIO B OJIMH WICH M CUUTHIBAs W3
npyroro. OnHako 9To emle GoJiee ONAacHO U MEHee MPENCKasyeMo, YeM MpUMeHeHue reinterpret_
cast (cM. pexoMeHgarmio 92).

O6cyxaeHue

He cunteiBaiiTe JaHHBIC U3 M0JIS1 OOBEAMHEHUS, €CIIU MOCIIEIHSS 3aIUCh OblIa HE B ATO K€ MOJIE.
UreHne u3 MO, OTIIMYHOTO OT I0JIsl, B KOTOPOE MPOM3BOAMIACH 3alMCh, UMEET HEOIpeeIeHHOE
MOBEIEHNE, U UCIIONL30BAHME DTOTO METO/A €le XYKe, YeM NpUMeHeHue reinterpret_cast
(cM. pexoMeHaanuio 92); B MocieIHEM Cilydae KOMIWIATOP, KAK MUHUMYM, MOXKET MpenylnpeauTh
NpPOrpaMMHUCTa U HE JOMYCTUTh “HEBO3MOXKHOW MHTeprperanun’ HarmogoOue ykasarenst B char.
[Ipu ncnonp30BaHuy 71t 3TOW 1eNM 0ObeANHEHNS HUKaKas HHTEPIIPETalis He IPUBEAET K OIInOKe
BpPEMEHH KOMITHJISILKY (KaK ¥ K HaJIe)KHOMY PE3yJIbTary).

PaccmoTpuM ¢dparMeHT Kona, MpeAHa3HAYEHHOTO Uil COXPaHEHHs 3HAYeHUS OIHOTO THIIA
(char*) u BEIGOPKU GUTOB 3TOrO 3HAYEHUs B BUIE BeIUuMHbI nHOro tTHmna (Tong):

union {

long intvalue_;
char*® pointervalue_;

)
pointervalue_ = somePointer;
long int gotcha = intvalue_;

3neck ecTb Be MPOOIEMBI.

o Jlanmwiii ko0 mpebyem cauwkom muozozo. OH mojaraeTcs Ha To, uro sizeof(long)
u sizeof(char®*) paBubl U YTO UX OUTOBBIE MPEACTABICHHUS UACHTUYHBI. DTH YTBEPKIE-
HUS CIIPaBEUINBEI HE JUTA BCEX BO3MOXKHBIX peaau3aluii (CM. pekoMenaammio 91).

o Onu CKpbleaem ceoe npedHcmtaquue Kak om d4eloeeka, maxk u om KOMRNuiAdmopd. I/IFpBI
C O6L€}1HHCHI/IHMI/I 3aTPYAHAIOT IJI1 KOMIIAJIAATOPA IMOUCK OLLIH6OK, CBA3AaHHBIX C TUIIAMHU, a JJIA
YeJI0BEKa — BBIABICHHE JIOIMUYSCKUX OIMNOOK.

NcknodeHuda

Ecmu nBe POD-CTpyKTYphI SBISIOTCS WieHaMH OOBEAMHEHHS W HAYMHAKOTCS C TOJICH OJHUX
U T€X YK€ TUIOB, MOJKHO 3aITMChIBATh OJJHO M3 TAKUX TIOJIEH, a 3aTeM CUMTHIBATH JaHHBIE U3 APYTOro.

Ccbinku
[Alexandrescu02b] * [Stroustrup00] §C.8.2 « [Sutter04] §36
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98. He ucnonb3yntTe HeM3BeCTHbIE apPryMeHTbl
(TpoeTouna)

Pesiome

Hanuune tpoetounii B C++ — onacHoe Hacieaue C. M30eraiite ux B CBOMX MpOrpamMMax; Mc-
IIOJIb3YHTE BMECTO 3TOI'0 BHICOKOYPOBHEBBIE KOHCTPYKIMU U Oubmuotexu C++.

O6cyxaeHune

OYHKIMHN ¢ IEPEMEHHBIM KOJHMYECTBOM apryMEHTOB JOCTATOYHO YIOOHBI, OJHAKO HCIIOIb30Ba-
HHUE HEM3BECTHBIX apryMeHTOB B cTwiie C — He JIyqInid crnoco0 moyrydeHust Takux QyHKIUHA. OTH
apryMEHTBI IMEIOT MHOTO CEPbE3HBIX HEIOCTATKOB.

e Hedocmamounasi 6eszonachocmv munog. Ilo CyTH, TPOETOYME TOBOPHT KOMIHJIATOPY:
“Beikitoun Bee mpoBepku. C 3Toro MOMeHTa s Bce Oepy Ha celsi, U Ternepb HauuHaeT pabo-
Tath reinterpret_cast”. (CMm. pekomMeHmanuio 92).

o CunvHoe cesasvieanue u HeoOX0OUMOCHb CO2NIACOBAHUS Gbl3bIGAEMO20 U BbI3LIEAIOUJE20 KOOA
epyunyto. IIpoBepka THUIIOB A3bIKOM OKa3bIBAETCS OTKJIIOYEHA, TaK YTO BBI3BIBAIOLIMNA KOJ
JOJKEH MCIOJb30BaTh MHBIE CIIOCOOBI [JIs1 COOOIIEHHS O TUIAX IIepPeaBacMbIX apryMEHTOB.
Takue mporokosnsl (Hampumep, GopmarHas ctpoka printf) moxsepxens! ommbOkaMm u He-
6e30MacHbl, IOCKOJIbKY HE MOT'YT OBITh IOJHOCTBIO IPOBEPEHBI HYU BbI3bIBAIOIUM, HH BbI3bI-
BaeMbIM KoZoM. (Cm. pekomeHaruio 99.)

e Heonpedenennoe nosedenue 015 06vekmMog munos, asauuxca kiaccamu. Ilepenaya yero
061 TO HU ObUIO KpoMe POD ¥ NMPUMHUTUBHBEIX THIIOB BMECTO TPOETOUYHMH MPUBOIMUT K HEOII-
penenenHomy noBeneHno B C++. K coxaneHuro, OOJBIIMHCTBO KOMIMIATOPOB JaKe HE
MpeaynpexIaeT 00 dToM.

e Heuzeecmmnoe xonuvecmso apeymenmos. JJaxe B cirydae npocTedmmx QyHKIHH ¢ IepeMeH-
HBIM KOJIMYECTBOM apryMEHTOB (HarmpuMep, Min) BaM Bce paBHO TpeGyeTcs IPOTOKOIM, MO-
3BOJISIIOIIMHA yKa3aTh KOJMYECTBO IepenaBaeMblx aprymeHToB. (Kak HM cMemiHo, HO 3To,
HOXKaIyHd, Xopolee CBOHCTBO, IOCKOJIBKY SIBIISICTCS €I€ OOHUM IIPEHATCTBUEM LIMPOKOMY
pacnpocTpaHeHU o (PYHKIUI ¢ TEpEMEHHBIM YHUCIIOM apryMEHTOB. )

W306eraiite TpoeTounii B CUrHaTypax Bammx GyHKuuid. 130eraiite BbI30Ba QyHKIMI ¢ IEPEeMEHHBIM
KOJIMYECTBOM apTyMEHTOB CO CBOMMH COOCTBEHHBIMH CHTHATYPAMH, @K€ €CIIM 3TO BIIOJIHE KOPPEKT-
Hble GYHKIMK U3 cTaHaapTHOM Oubimoreku C, Takue kak Sprintf. Bemoss sprintf gacro Beirs-
JT O0Jee KOMIIAKTHBIMH W IMPOCTBIME JUIS TIOHHMAaHHS, YeM SKBUBAJICHTHEIC BBI3OBBI C HCIIONIB30Ba-
HueMm (opmarupoBanusi Stringstream u omeparopoB operator<<-— Tak e, Kak Jierde cecth
B MallIMHY, He 000pYTOBaHHYIO PEMHSAMH U IOIYIIKOIT 0€301acHOCTH, Ja emre 1 6e3 aseper. Y1oocTBa
IIPY MCTIOJB30BAHUN TAKUX (YHKIUH HE CTOST BO3HHKAIOLIErO NMpU 3TOM pucka. OyHKIMM B cTHIE
printf npexacrasmsror coboit cepbesHyro mpobiaemy Oesomacuoctr (cM. [Cowan01]), Tak uTo nmeeT-
cs1 11enast OTpaciib Pa3pabOTKU HHCTPYMEHTApHS UL [OMCKa OmUO0K Takoro poaa (cM. [Tsai0l]).

Jlydme ncnons30BaTh 6€30MacHbIC B CMBICIIE THIIOB OMOIMOTEKH, KOTOPBIE TTOIEPKIBAIOT ITEpeMEH-
HOE KOJIMYECTBO apr'yMEHTOB MHbIMU cpefcTBamu. Hanpumep, 6ubimoreka gopmatuposanus [Boost] uc-
HoJB3yeT HoBefimmme cpeacTsa C++ I COBMEIICHHST 6€30MaCHOCTH CO CKOPOCTBIO U YIOOCTBOM.

Ccbinku
[Boost]  [CowanO01] ¢ [Murray93] §2.6 ¢ [Sutter04] §2-3 » [TsaiOl ]
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99. He ucnonb3ynte HepencTBUTEsNibHble
00beKTbl U He6e3onacHbie pyHKUUN

Pesiome

Be1 ke He ucnonb3yere npocpoueHHbIe JekapeTBa? M HeneicTBUTENbHBIE OOBEKTHI, U “QHTHKBap-
HbIE”, HO HeOe30MmacHbIe ()YHKIMU CIIOCOOHBI HABPEUTH 3A0POBBIO BAIIHX MPOTPAMM.

O6cyxaeHune
VmeeTcst TpU OCHOBHBIE KaT€rOPHN HEACHCTBUTEIBHBIX 00HEKTOB.

o Vuuumooicennvie 06vexmul. TUIMMIHBIMU TTPAMEPAMH TaKUX 0OBEKTOB SIBISFOTCS aBTOMATH-
4YecKre OOBEKTHI, BBIIIEANINE M3 00JaCTH BUAMMOCTH, U YAAJICHHBIC JTHHAMHYECKHE 00BEK-
THI. [locie Toro Kak BBl BEI3BAIH ECTPYKTOP 00BEKTA, €r0 BPEeMs KU3HU UCTEKIIO, U JTI00bIe
JICHCTBUS ¢ HUM HEOE30IaCHbI U MPUBOIST K HETIPEICKA3yEeMbIM MTOCIIEICTBUSIM.

1

o Cemanmuuecku HelelicmeumenvHvie oObexkmpl. TUNMYHBIE NPUMEpPHl BKIIOYAIOT “‘BUCSYHE’
yKa3aTelnu Ha yIaleHHbIe OOBEKTHI (HAlPUMEp, yKa3aTelb P rocie BeimonneHus delete p;)
U HeNEHCTBUTENIbHBIE UTEPAaTOphl (HampuMep, Vector<T>::iterator i mocie BCTaBku
B HA4YaJI0 KOHTEHHepa, K KOTOpoMy oOpalaeTcs UTeparop). 3aMeTuM, YTO BUCSYME YKa3aTelu U
HeJIeUCTBUTENIbHBIE UTEPaTOPbl KOHLIENTYaIbHO UICHTHYHBI, U MOCIIeTHUE YacTO HEMOCPEICTBEH-
HO cozepxat repsble. OObIMHO HEOE30MacHO M HENPEICKa3yeMo JeNaTh YTO-JIM00 C TAKUMH YKa-
3aTesIMU M UTEPATOpPaMHU, 38 UCKIIFOUEHUEM IIPUCBAUBAHUS JIPYIOro KOPPEKTHOI'O 3HAYEHUS He-
JIEACTBUTETEHOMY O0BEKTY (Hanpumep, p = hew Object; wmi = v.begin(Q);).

o Obvexmul, Komopbie HUK020a He Oblau OelicmeumensHuimu. [IpuMepsl BKIIIOYAI0T 0OBEKTHI,
“monydeHHple” MyTeM NpeoOpa3oBaHusl yKasaress ¢ HCIONb30BaHHeM reinterpret_cast
(cM. pexoMeHaaIuio 92) WK npu 0OpallieHuH 3a Mpeelibl TPaHUI] MacCHBA.

Huxorzna He 3a0bIBaiiTe 0 BpeMEHH XU3HH 00BbEKTa M €ro KoppekTHocTu. He pa3siMeHOBEIBaiiTe
HeJeficTBUTENNbHEIC UTEPaTOPEl U yKa3aTenu. He nenaiiTe HUKAKUX TPEATIONOKEHHIT O TOM, 4TO Je-
Jaet u 4ero He fenaet oneparop delete; ocBoGOXKIEHHAs MAMSITH — 3TO OCBOOOXKICHHAS TAMSTS,
1 00paleHni K Hell He NOIDKHO OBITh HM IPH KaKHX ycloBUsX. He meITadiTech Urpathes CO BpeMe-
HEM JKM3HM O0BEKTa IyTEM BbI30Ba JECTPYKTOpa BPY4HYI0 (Hampumep, obj.~T()) ¢ nmocieayro-
ITIM BBI30BOM pa3MeEMIaonero hew (CM. peKoMeHIaIuio S55).

He ucnone3syiite HebesomacHoe HacieactBo C: strcpy, strncpy, sprintf umm npoune
(YHKIMH, KOTOPBIE BBIIOIHAIOT 3aMKCh B Oydep Oe3 mpoBepKH BEIXOA 3a ero mpenensl. OyHKIws
Strcpy He BHINOIHSACT MPOBEPKH IpaHuLl Oydepa, a GpyHkmusa [C99] strnCpy BHINOIHSACT IPOBEP-
Ky, HO He JJ0OaBIseT HylIeBOI CHMBOM IIPH BEIXOJE Ha rpaHuiy. O0e 5TH (YHKINH — MOTEHIHATb-
HBIIl HCTOYHMK HeNpUsATHOCTEH. Vcronb3yiiTe coBpeMeHHbIe, Oosiee Oe30macHble U THOKHE CTPYKTY-
pBl ¥ (YHKIUH, Takue, KOTOPbIE MMEIOTCS B CTaHTapTHOH Ombmmorexe C++ (CM. peKoMeHpa-
o 77). OHM He Bceraa COBEPLICHHO 0e30macHbI (B OCHOBHOM 3TO CBS3aHO ¢ Bompocamu dddex-
THBHOCTH), HO CYIIECTBEHHO MEHBIIE IOJIBEPKECHBI OIMMOKAaM M MO3BOJIAIOT CO3IaBaTh TOpasyio
Gostee Ge30macHbI KOA.

Ccbinkn
[C99] o [Sutter00] §1  [Sutter04] §2-3
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100. He paccmaTpuBanTe MacCuBbI
nonumMmopd@HoO

Pesiome

[MomumopdHas padoTa ¢ MaccuBamu — Oosblias omuoOka. K coxxaneHnro, 0ObIYHO KOMITHIISTOP
HHKaK Ha Hee He pearupyer. He momagaiitecs B 3Ty JOBYIIKY!

O6cyxaeHune

VYkazarenu ciy’kaT OZHOBPEMEHHO JUISl JIBYX LIEJICH: B KadeCTBE Majoro pasmepa MAeHTH(HUKaA-
TOpPOB OOBEKTOB ¥ B KAYECTBE UTEPATOPOB IJIs1 MACCUBOB (OHH MOI'YT 00XOJUTh MAaCCUBBI OOBEKTOB
C WCIOJB30BaHUEM apHU(METHKH yKaszarelnei). B kauecTBe MOEHTH(HKATOPOB MMEET CMBICI pac-
cMarpuBarh ykasaredb Ha Derived kak ykasarenas Ha Base. OJHAKO KaK TOJBKO MbI IEPEXOIUM
KO BTOPOIi [IeNH, Takasi 3aMeHa He paboTaeT, MOCKOIbKY MaccuB o0bekToB Derived — coBcem He
TO K€, 4TO M MaccuB 00beKkTOB Base. UroObl MpOMILIIOCTPUPOBATH CKAa3aHHOE, 3aMETUM, YTO
1 MBIlIb, ¥ CJIOH — 00a MJIEKONMUTAIOIIHE, HO 3TO HE 3HAYMT, YTO KOJOHHA U3 CTa CIOHOB OyZAeT 1o
JUIMHE TaKOH K€, 4TO U KOJOHHA U3 CTa MbIILIEH.

Pasmep umeer 3Hauenue. [Ipu 3ameHe ykasatens Ha Derived ykasareneMm Ha Base KOMIHJIS-
TOp TOYHO 3HAET, KaK ClelyeT IOAKOPPEKTUPOBATh (IIPH HEOOXOAUMOCTH) yKa3aTellb, IOCKOJIBKY
Yy HEro eCTh AOCTaTOYHOE KOJM4yecTBO MHpopManuu o0 oboux xiaccax. OnHAKO NMPU BHITOJHEHHU
apuMeTHIECKUX ONepaluii Haj ykasareneM P Ha Base kommwistop Berumciser p[n] kax
*(p+n*sizeof(Base)), Takum 06pa3oM IoJarasch Ha TO, YTO OOBEKThI, HAXOISILIUECS B MAMSI-
TH, — 9TO 00BEKTHI TUIIA BaSe, a He HEKOTOPOro IPOU3BOJHOIO THIIA, KOTOPBIH MOXKET UMETh JAPY-
roit pasmep. Ilpencrasnsere, Kakas epyHIa MOXKET IIOJIYYUTHCS PU paboTe ¢ MaCCUBOM OOBEKTOB
Derived, ecin Bbl mpeobpasyere ykaszareib Ha Ha4yajlo 9TOrO MAaccHBa B yKkaszaTelb Tuma Base®
(4TO KOMIIWJIITOP BIOJHE AOMYCKAaeT), a 3aTeM IPUMEHHTEe apupMeTHYEeCKHe ONepaluy K dTOMY
yKa3aTelo (YTo KOMIMIATOP TaKXkKe IPOILyCTUT, HE MOPTHYB Ia30M)!

Takue HENPHATHOCTU NPECTaBIAIOT CO0OIl pe3yabTaT B3aMMOAEIHCTBHA IBYX KOHIEMIUI —
3aMEHUMOCTH yKa3aTeslel Ha IPOU3BOJHBIN KJacC yKa3aTelsiMU Ha 0a30Bbld Kiacc, M yHacIe0BaH-
Hoit oT C apudmeTukoil ykasarenei, KOTOpas CUMTACT yKazaTeId MOHOMOP(HBIMU U HCIONb3yeT
TPH BBIYUCIICHUSAX TOIBKO CTATHIECKYIO0 HH(POPMAIHIO.

JInst XpaHeHusl MaccuBa MOJUMOP(HBIX 0OBEKTOB BaM HYXXEH MAcCHB (a elle JIydiie — KOHTEH-
HEp; CM. PeKOMeHJaluo 77) ykazaTened Ha 6a30Bblil Kilacc (HaIpuMep, OObIUHBIX yKa3aTellel iy,
4TO ellle Jydllle, HHTEUIEKTYalbHbIX yKasarteneid shared_ptr; cm. pekomengaruio 79). Toraa ka-
KIBIH yKa3aTellb MacCUBa yKa3blBaeT Ha MOIUMOP(HBII 00bEKT, CKOpee BCEro, 0ObEKT B JUHAMU-
YecKH BblAeNeHHON maMaTH. (Eciu Bel XoTHTEe 00ecnednTh HHTepdeic KOHTelHepa MOIUMOPGHBIX
00BEKTOB, BaM HaJ0 UHKAICYIMPOBAaTh BECh MACCUB U IPEAOCTABUTb COOTBETCTBYIOIIUN IMOJIM-
MopdHBIi nHTEpdEC 115 BHITOTHEHUS UTEPALIUii. )

KcraTn, omHa U3 IpuduH, 10 KOTOPOif B HHTepdeiicax claemyeT MpeaIoYnTaTh CChUIKH yKa3arte-
JISIM, 3aKJIIOYAeTCsl B TOM, YTOOB! OBIJIO COBEPIIEHHO OYEBUAHO, YTO Pedb HUAET TOJIBKO 00 OIXHOM
00BEKTE, @ HE 0 MACCUBE OOBEKTOB.

Ccblnku
[C++TR104] * [Dewhurst03] §33, §89 ¢ [Sutter00] §36  [Meyers96] §3

100. He paccmaTtpusaiite Maccmsbl NOAMMOPdHO 201



Cnucok nurepartypbl

lpumeuanue: ans ymnoOCTBa vuTarened BECh CIMCOK JIUTEPATYPBI JOCTYNEH MO aipecy
http://www.gotw.ca/publications/c++cs/bibliography.htm

CchUTKH, BBIAENEHHBIC MOTYKMPHBIM mpudroM (Hampumep, [Abrahams96]), npencrasisior
€000 THIIEPCCHUTKH B IPHBEICHHOM BBIIIE CTPAHUIIE.

[Abelson96]

[Abrahams96]
[AbrahamsOla]

[Abrahams(01b]

[Alexandrescu(0a]
[Alexandrescu(0b]
[Alexandrescu(0c]

[AlexandrescuO1]

[Alexandrescu(la]
[Alexandrescu(2a]
[Alexandrescu(2b]

[Alexandrescu(3a]
[Alexandrescu(3b]
[Alexandrescu03c]

[Alexandrescu(3d]

[Alexandrescu04]
[Allison98]
[Austern99]
[Barton94]
[Bentley00]

[BetterSCM]
[Boost]
[BoostLRG]
[Brooks95]

[Butenhof97]
[Cargill92]

Abelson H. and Sussman G. J. Structure and Interpretation of Computer Programs
(2nd Edition) (MIT Press, 1996).

Abrahams D. Exception Safety in STLport. STLport website, 1996.

Abrahams D. Exception Safety in Generic Components, in Jazayeri M., Loos R.,
Musser D. (eds.), Generic Programming: International Seminar on Generic Pro-
gramming, Dagstuhl Castle, Germany, April/May 1998, Selected Papers, Lecture
Notes in Computer Science 1766 (Springer, 2001).

Abrahams D. Error and Exception Handling. [Boost] website, 2001.
Alexandrescu A. Traits: The else-if-then of Types. C++ Report, 12(4), April 2000.
Alexandrescu A. Traits on Steroids. C++ Report, 12(6), June 2000.

Alexandrescu A. and Marginean P. Change the Way You Write Exception-Safe
Code—Forever. C/C++ Users Journal, 18(12), December 2000.

Alexandrescu A. Modern C++ Design. Addison-Wesley, 2001.

[epeBox: Anekcanapecky A. Cospementoe npoexmupogarue Ha C++. Cepua C++
In-Depth, m.3. — M.: U3znarensckuii 1oM “Bubsimc”, 2002.

Alexandrescu A. A Policy-Based basic_string Implementation. C/C++ Users
Journal, 19(6), June 2001.

Alexandrescu A. Multithreading and the C++ Type System. InformIT website, Feb-
ruary 2002.

Alexandrescu A. “Discriminated Unions (I),” “... (I),” and “... (Il)”. C/C++ Users
Journal, 20(4,6,8), April/June/August 2002.

Alexandrescu A. Move Constructors. C/C++ Users Journal, 21(2), February 2003.
Alexandrescu A. Assertions. C/C++ Users Journal, 21(4), April 2003.

Alexandrescu A. and Marginean P. Enforcements. C/C++ Users Journal, 21(6), June
2003.

Alexandrescu A. and Held D. Smart Pointers Reloaded. C/C++ Users Journal,
21(10), October 2003.

Alexandrescu A. Lock-Free Data Structures. C/C++ Users Journal, 22(10), October 2004.
Allison C. C & C++ Code Capsules. Prentice Hall, 1998.

Austern M. H. Generic Programming and the STL. Addison-Wesley, 1999.

Barton J. and Nackman L. Scientific and Engineering C++. Addison-Wesley, 1994.
Bentley J. Programming Pearls (2nd Edition). Addison-Wesley, 2000.

[epeson: bentnu {x. Kemuyorcunvt npoepammuposanusi. Bmopoe uzoanue. —
CII6.: ITurep, 2002.

Web-ysen Better SCM Initiative.
C++ Boost.
Boost Library Requirements and Guidelines. (Web-y3en Boost).

Brooks F. The Mythical Man-Month. Addison-Wesley, 1975; reprinted with correc-
tions in 1995.

Butenhof D. Programming with POSIX Threads. Addison-Wesley, 1997.
Cargill T. C++ Programming Style. Addison-Wesley, 1992.



[C90] ISO/IEC 9899:1990(E), Programming Languages — C (ISO C90 and ANSI C89

Standard).

[C99] ISO/IEC 9899:1999(E), Programming Languages — C (revised ISO and ANSI C99
Standard).

[C++98] ISO/IEC 14882:1998(E), Programming Languages—C++ (ISO and ANSI C++
Standard).

[C++03] ISO/IEC 14882:2003(E), Programming Languages—C++ (updated ISO and ANSI
C++ Standard including the contents of [C++98] plus errata corrections).

[C++TR104] ISO/IEC JTC1/SC22/WG21/N1711. (Draft) Technical Report on Standard Library Exten-

sions (ISO C++ committee working document, November 2004). brim3kwit K OKOHIaHHIO
YEPHOBHK C PACIIMPEHUSIMY CTAHIAPTHOM Gubmmoreku C++, Bkmouas Shared_ptr.

[Cline99] Cline M., Lomow G., and Girou M. C++ FAQs (2nd Edition). Addison-Wesley, 1999.
[Constantine95] Constantine L. Constantine on Peopleware. Yourdon Press, 1995.

[Coplien92] Coplien J. Advanced C++ Programming Styles and Idioms. Addison-Wesley, 1992.
[CormenO1] Cormen T., Leiserson C., Rivest R., Stein C. Introduction to Algorithms (2nd

Edition). MIT Press, 2001.
IlepeBon: Kopmen T., Jleiizepcon Y., Pusect P., Creitn K. Bseoenue 6 ancopummut.
2-e uz0. — M.: U3parensckuii oM “Buabsamc” (B medaT)

[CVS] Web-y3en CVS.

[CowanO1] Cowan C., Barringer M., Beattie S., and Kroah-Hartman G. FormatGuard: Automatic

Protection From printf Format String Vulnerabilities. Proceedings of the 2001
USENIX Security Symposium, August 2001, Washington, D.C.

[Dewhurst03] Dewhurst S. C++ Gotchas. Addison-Wesley, 2003.
[Dinkumware-Safe] Dinkumware Unabridged Library documentation (Web-y3en Dinkumware).
[Ellis90] Ellis M. and Stroustrup B. The Annotated C++ Reference Manual. Addison-Wesley, 1990.

[epesox: Dnnuc M., Crpaycrpyn b. Cnpasouroe pykosoocmeo no s3viky npoepam-
muposanust C++ ¢ kommenmapusimu. — M.: Mup, 1992.

[Gamma95] Gamma E., Helm R., Johnson R., and Vlissides J. Design Patterns: Elements of Reus-
able Object-Oriented Software. Addison-Wesley, 1995.
ITepeson: I'amma 3., Xemm P., xxoncon P., Bmiuccunec Jix. [puemst obvexmmo-opuen-
muposanno2o npoekmupoganus. llammepnvl npoexmuposanus. — CI16.: Iutep, 2001.

[GnuMake] Gnu make (Web-y3en Gnu).
[GotW] Sutter H. Guru of the Week column.
[Henney00] Henney K. C++ Patterns: Executing Around Sequences (EuroPLoP 2000 proceedings).
[Henney01] Henney K. C++ Patterns: Reference Accounting (EuroPLoP 2001 proceedings).
[Henney02a] Henney K. Stringing Things Along. Application Development Advisor, July-August 2002.
[Henney02b] Henney K. The Next Best String. Application Development Advisor, October 2002.
[Henricson97] Henricson M. and Nyquist E. Industrial Strength C++. Prentice Hall,1997.
[Horstmann95] Horstmann C. S. Safe STL., 1995.
[Josuttis99] Josuttis N. The C++ Standard Library. Addison-Wesley, 1999.
Iepesox: Ixocwtotuc H. C++. Cmanoapmuas bubruomexa. — CI16.: Ilurep (B nevatn).
[Keffer95] Keffer T. Rogue Wave C++ Design, Implementation, and Style Guide. Rogue Wave
Software, 1995.
[Kernighan99] Kernighan B. and Pike R. The Practice of Programming. Addison-Wesley, 1999.
[Knuth89] Knuth D. The Errors of TeX. Software—Practice & Experience, 19(7), July 1989.
[Knuth97a] Knuth D. The Art of Computer Programming, Volume 1: Fundamental Algorithms,

3rd Edition. Addison-Wesley, 1997.
Iepesoa: Kuyt J. Hckycemso npocpammuposanust, mom 1. OchogHvie aneopummoi,
3-e uz0. — M.: Usparensckuii qom “Bumbsamc”, 2000.

Cnuncok nuTepaTyphl 203



[Knuth97b]

[Knuth98]

[Koenig97]
[Lakos96]
[Liskov88]
[Martin96a]
[Martin96b]
[Martin96c]
[Martin98]

[Martin00]

[McConnell93]
[Metrowerks]
[Meyer00]
[Meyers96]

[Meyers97]

[Meyers00]

[Meyers01]

[Meyers04]

[MilewskiO1]
[Miller56]

[MozillaCRFAQ]

[Murray93]
[Musser0O1]

[Parnas02]

[Peters99]
[Piwowarski82]
[Saks99]

[Schmidt01]

204

Knuth D. The Art of Computer Programming, Volume 2: Seminumerical Algorithms,
3rd Edition. Addison-Wesley, 1997.

IlepeBon: Kuyt 1. Hckycemeo npoepammuposanus, mom 1. Ilonyuucnennvie anzo-
pummbsl, 3-e u30. — M.: Uznarensckuii gom “Bubsamc”, 2000.

Knuth D. The Art of Computer Programming, Volume 3: Sorting and Searching, 2nd
Edition. Addison-Wesley, 1998.

Tlepeson: Knyr 1. Hckycemeo npoepammuposanus, mom 1. Copmuposka u nouck, 2-
e u30. — M.: U3parensckuii qom “Bubsamc”, 2000.

Koenig A. and Moo B. Ruminations on C++. Addison-Wesley, 1997.

Lakos J. Large-Scale C++ Software Design. Addison-Wesley, 1996.

Liskov B. Data Abstraction and Hierarchy. SIGPLAN Notices, 23(5), May 1988.
Martin R. C. The Dependency Inversion Principle. C++ Report, 8(5), May 1996.
Martin R. C. Granularity. C++ Report, 8(9), October 1996.

Martin R. C. The Open-Closed Principle. C++ Report, 8(1), January 1996.

Martin R. C., Riehle D., Buschmann F. (eds.). Pattern Languages of Program Design
3. Addison-Wesley, 1998.

Martin R. C. Abstract Classes and Pure Virtual Functions in Martin R. C. (ed.), More
C++ Gems. Cambridge University Press, 2000.

McConnell S. Code Complete. Microsoft Press, 1993.

Metrowerks.

Meyer B. Object-Oriented Software Construction, 2nd Edition. Prentice Hall, 2000.
Meyers S. More Effective C++. Addison-Wesley, 1996.

Ilepeson: Meiiepc C. Haubonee aghgpexmugroe ucnonvsosanue C++. 35 Hogwix pexo-
Menoayuii no yayuuienuio sawux npoepavm u npoexkmos. — M.: JIMK Ilpecc, 2000.

Meyers S. Effective C++, 2nd Edition. Addison-Wesley, 1997.

Iepeson: Meiiepe C. Dpdpexmusnoe ucnonvzosanue C++. 50 pexomenoayuii no
yayuuwenuto eawux npoepamm u npoekmos. — M.: JIMK TIlpecc, 2000.

Meyers S. How Non-Member Functions Improve Encapsulation. C/C++ Users Jour-
nal, 18(2), February 2000.

Meyers S. Effective STL. Addison-Wesley, 2001.
Ieperox: Metiepc C. dpgpexmusnoe ucnonvsosanue STL. — CI16.: Turtep, 2002.

Meyers S. and Alexandrescu A. C++ and the Perils of Double-Checked Locking, Part
1 and ...Part 2. Dr. Dobb’s Journal, 29(7,8), July and August 2004.

Milewski B. C++ In Action. Addison-Wesley, 2001.

Miller G. A. The Magical Number Seven, Plus or Minus Two: Some Limits on Our
Capacity for Processing Information. The Psychological Review, 1956, vol. 63.

Frequently Asked Questions About mozilla.org’s Code Review Process (Web-y3en
Mozilla).

Murray R. C++ Strategies and Tactics. Addison-Wesley, 1993.

Musser D. R., Derge G. J., and Saini A. STL Tutorial and Reference Guide, 2nd Edi-
tion. Addison-Wesley, 2001.

Parnas D. The Secret History of Information Hiding. Software Pioneers: Contribu-
tions To Software Engineering, Springer-Verlag, New York, 2002.

Peters T. The Zen of Python. Comp.lang.python, June 1999.
Piwowarski P. A Nesting Level Complexity Measure. ACM SIGPLAN Notices, 9/1982.

Saks D. Thinking Deeply, Thinking Deeper, and Thinking Even Deeper. C/C++ Us-
ers Journal, 17(4,5,6), April, May, and June 1999.

Schmidt D., Stal M., Rohnert H., Buschmann F. Pattern-Oriented Software Archi-
tecture, Volume 2: Patterns for Concurrent and Networked Objects, Wiley, 2001.

Cnuncok nutepaTypbl



[SeamonkeyCR]
[Sedgewick98]

[STLport-Debug]
[Stroustrup94]

[Stroustrup00]

[Sutter99]
[Sutter00]

[Sutter02]

[Sutter03]
[Sutter04]

[SutterO4a]
[SutterO4b]
[SutterO4c]
[SutterO4d]

[SuttHysl01]
[SuttHysl02]
[SuttHysl03]

[SuttHysl04a]
[SuttHys104b]

[Taligent94]
[TsaiOl1]

[Vandevoorde03]

[Webber03]

Cnuncok nutepaTypbl

Seamonkey Code Reviewer’s Guide (Web-y3en Mozilla).

Sedgewick R. Algorithms in C++, Parts 1-4: Fundamentals, Data Structure,
Sorting, Searching, 3rd Edition. Addison-Wesley, 1998.

Fomitchev B. STLport: Debug Mode (Web-y3en STLport).
Stroustrup B. The Design and Evolution of C++. Addison-Wesley, 1994.
Iepeson: Crpayctpyn b. Jusaiin u s6onoyus szvika C++. — M.: JIMK Ilpecc, 2000.

Stroustrup B. The C++ Programming Language (Special 3rd Edition).
Addison-Wesley, 2000.

IlepeBon: Ctpaycrpyn b. A3eik npoepammuposanus C++. Cneyuanvroe uzoanue. —
M.: bunowm, 2001.

Sutter H. ACID Programming. Guru of the Week #61.
Sutter H. Exceptional C++. Addison-Wesley, 2000.

Iepeson: Catrep I'. Pewenue croacuvix 3a0ay Ha C++. Cepus C++ In-Depth,
m.4. — M.: U3natensckuii noM “Buiabsamc”, 2002.

Sutter H. More Exceptional C++. Addison-Wesley, 2002.

Iepeson: Catrep I'. Pewenue croacuvix 3a0ay Ha C++. Cepus C++ In-Depth,
m.4. — M.: U3narensckuii 1oM “Buibsamc”, 2002.

Sutter H. Generalizing Observer. C/C++ Users Journal, 21(9), September 2003.
Sutter H. Exceptional C++ Style. Addison-Wesley, 2004.

Iepeson: Catrep I'. Hosvie crnoscuvie 3a0avu na C++. — M.: 3narensckuil oM
“Bupsimc” (B miedaTH).

Sutter H. Function Types. C/C++ Users Journal, 22(7), July 2004.
Sutter H. When and How To Use Exceptions. C/C++ Users Journal, 22(8), August 2004.
Sutter H. Just Enough’ Thread Safety. C/C++ Users Journal, 22(9), September 2004.

Sutter H. How to Provide (or Avoid) Points of Customiza-tion in Templates. C/C++
Users Journal, 22(11), November 2004.

Sutter H. and Hyslop J. Hungarian wartHogs. C/C++ Users Journal, 19(11), No-
vember 2001.

Sutter H. and Hyslop J. A Midsummer Night’s Madness. C/C++ Users Journal,
20(8), August 2002.

Sutter H. and Hyslop J. Sharing Causes Contention. C/C++ Users Journal, 21(4),
April 2003.

Sutter H. and Hyslop J. Getting Abstractions. C/C++ Users Journal, 22(6), June 2004.

Sutter H. and Hyslop J. Collecting Shared Objects. C/C++ Users Journal, 22(8),
August 2004.

Taligent’s Guide to Designing Programs. Addison-Wesley, 1994.

Tsai T. and Singh N. Libsafe 2.0: Detection of Format String Vulnerability Exploits.
Avaya Labs, March 2001.

Vandevoorde D. and Josuttis N. C++ Templates. Addison-Wesley, 2003.

[epesoxa: Bauneypn M., dxocartuc H. Lllabronsr C++. Cnpasounux pazpabomuu-
rxa. — M.: 3patensbckuii 1oM “Bunbsmc”, 2003.

Webber A. B. Modern Programming Languages: A Practical Introduction. Franklin,
Beedle & Associates, 2003.

205



Pe3iome u3 pe3iome

Bonpocbl opraHnsauum n ctparerum

0. He mesnounTech, niau UTo He ciieayeT CTAaHAAPTH3HPOBATH
Craoicem Kpamiko: He Melodumecs.

1. Komnuanpyiite 6e3 3aMe4aHuil MPH MAKCHMAJIbHOM YPOBHE NpeAynpesKIeHui

Cnedyem cepvbe3no omHOCUMbCA K NPeOYNPestcOeHUAM KOMNULANOPA U UCNOJb308ANb MAKCU-
ManvHelil YPOBEeHb 8b1600a NPEOYynpedcOeHull eauwum Komnunamopom. Komnunsyus oondcna 6vi-
NOMHAMbCS 6e3 Kakux-1ubo npedynpesicoeHuil. Bol dondicnvl nonumams 6ce evidasaemvie npeoy-
npestcoenus u yCmpansame ux nymem usMeHeHus Ko0d, a He CHUIICEHUs YPOBHSL 8bl600A NPEOYNPedIC-
OeHuil.

2. Ucnoanb3yiiTe aBTOMAaTHYeCKHE CHCTEMBI COOPKH MPOrpamMm

Haoicumaiime na 00Hy (eOUHCMEEHHYI0) KHONKY: UCNONb3YImMe NOTHOCHbIO A8MOMAMU3UPOSAHHbIE
(“6 00HO Oeticmsue” ) cucmembl, KOMopwvle COOUPAIOM 8eCb NPOEKM 6e3 BMEUAmenbCmea Nob306AMeIs.

3. Hcnoab3yiiTe cucTeMy KOHTPOJIS Bepcuii

Kax enacum kumaiickas nociosuya, nioxue 4epHuia ayyuie Xopouteti namsimu: UcnoIb3ylime Cuc-
memvl ynpasnenus eepcusimu. He ocmaesnsiime ¢aiinel 6e3 npucmompa Ha doneuii cpox. Ilposepsiime
UX 8CAKUU paz nocie moeo, Kak 0OHOGIeHHble MOOYIU NPOX0OAm mecmvl Ha pabomocnocoOHOCHb.
Y6eoumecw, umo enecennvie 06HOBNEHUA He NPENAMCMEYIOM KOPPEKMHOL COOPKe NPOSPAMMBL.

4. OnHa roJioBa Xopoiio, a iBe — JIy4iine

Pezynapno npocmampueaiime ko0 éceti Komanoou. Yem bonvute enaz — mem eviue Kayecmso
kooa. IToxkascume gaut KOO Opyaum u NOZHAKOMbBINECH C UX KOOOM — MO NPUHECEM NOJIb3Y GCEM.

CTtunb npoekTnpoBaHus

5. OauH 00BEKT — 0/HA 3a/1a4a

Konyenmpupyiimecs 00HO8peMeHHO MONIbKO Ha 00HOU npobaeme. Kadcovlii 06vekm (nepemen-
Hasl, K1Acc, yHKYuUs, nPOCMpPancmeo UMeH, Mooyib, 6UbIUOMEKa) O0INCHBL peulams 00HY MOYHO
nocmasenennyio 3aoauy. C pocmom 00beKmos, ecmecmeeHHo, Y8eiuvusaemecs 001acmoy ux omeem-
CMEEHHOCMU, HO OHU He OONIICHbI OMKIOHAMbCSL O C80€20 NPEOHAZHAYEHUS.

6. I''1aBHOE — KOPPEKTHOCTH, MPOCTOTA U CHOCTH

Koppexmnocmu nyuwe 6vicmpomul. [Ipocmoma nyuwie ciodjchocmu. SAcnocmy iyyue xumpo-
ymus. Bezonachocmu nyuue nenadesichocmu (cm. pekomeroayuu 83 u 99).

7. KoqupoBaHue ¢ y4eToM MaclITabupyeMoCcTH

Bcezoa nomnume o 6o3modicHom pocme oannvix. Ilodymaiime 06 acumMnmomuueckoli ciodicHocmu 6e3
npesicoespeMeHHOU onmumu3ayuu. Aneopummol, Komopuvle pabomaiom ¢ NoIb308aAMENbCKUMU OAHHBIMU,
00JDICHBI UMEmMb NPeOCKazyemMoe U, JICeIAMENbHO, He Xyice YeM TUHENHO 3asucsaujee 0m Koau4ecmea 00-
pabamuleaemvix OanHbIx epems pabomul. Koeda cmanosumcst 6axcHol u HeobX00UMOt ONMUMU3AYUs,
8 0COOEeHHOCU U3-3a POCA 00beM08 OaHHbIX, 8 NEPBYIo o4epeds credyem Yayuuiams O-clodicHOCHb a-
2opumma, a He 3aHUMAMbCsl MUKPOORMUMUSAYUAMU MUNA SKOHOMUU HA OOHOM CTIOHCEHUU.



8. He onTuMM3npyiiTe mpeskieBpeMeHHO

Kax enacum nociosuya, ne noozousiime ckauyuyio rouiads. Ilpesicoespemennan onmumusayus
HenpoOyKmugHa u Obicmpo 6xooum 6 npuewbluky. Ilepsoe npasuno onmumusayuu: He ONMUMU3IU-
pyiime. Bmopoe npaguno onmumusayuu (Moavko 0 IKCHEPMos): He OnmuMu3upyiime Hu 6 Koem
cayuae. Cemb paz ommepsb, 00UH paz ONMUMUSUPY.

9. He neccuMu3upyiite npe:kaeBpeMeHHO

To, umo npocmo ons 8ac, — npocmo u 0isi koda. Ilpu npoyux pasnvix ycioeusx, 8 0coOeHHO-
cmu — CROJCHOCMU U YO0bouumaemocmu kood, psao dQ@Oekmuenvlx uabioHo8 npoekmuposans
U UOUOM KOOUPOBAHUSL OOJIJICHBI eCIECMEEHHBIM 00pa3oM “CmeKkamy ¢ KOHYUKO08 8awiux nanvyes”
U ObIMb He CoJICHee 8 HANUCAHUU, YeM UX NeCCUMUUPOBAHHbIE albMePHAMUyl. Imo He npecoe-
BPEMEHHAs ONMUMU3AYUSL, a U3DEIICanUe UZTUHEN NeCCUMUSAYUU.

10. MHHHMH3“pyﬁTe rJ100aJIbHBIE 1 COBMECTHO HUCMOJIb3YyeMbI€ JaHHbIC

Cosmecmmoe ucnonv3oeanue 6bi3vleaem cnopwsl U pa300pbz. H3zbecaiime coemecmmozo ucnonv3o-
B8AHUA aaHHblx, 6 ocobennocmu 2nobanvHuix oannvix. Coemecmmno Uucnovizyemole oanmble ycuausarom
C65A3HOCNb, 4mo npueodum K CHUMCEHUIO COnpOGOC)fCanMOCI’I’lu, asadacmyio u npous'eo()umeﬂbl-tocmu.

11. CoxpsbiTHe HHpOpMALUH
He sbinyckaiime 6HympeHHIo uHGOpmMayuio 3a npeoeiivl 00beKkma, 00ecneuusaoueco adcmpakyuio.

12. KOZIP[pOBaHl/le nmapajijiaejJbHbIX BbIUMCJIEHHH

Ecnu sawe npunosicenue ucnonb3yem HecKoabko HOMOKO8 Ul NPOYeccos, Cledyem MUHUMUIU-
Po8amv KOIUUECBO COBMECHHO UCHONB3YEMbIX 00BEKMO08, 20€ MO MONLKO MOJICHO (CM. peKOMeH-
dayuio 10), u akxkypamno pabomams ¢ 0CMaBUIUMUCS.

13. Pecypchl 10JKHBI ObITH BO BJIaJieHUH 00bEKTOB

He pabomaiime epyumnyio, echu 'y eac ecmv mowHvle uncmpymenmol. Mouoma C++ “evidenenue
pecypca ecmv uHuyuanuzayusa” (resource acquisition is initialization — RAII) npedcmasnsem co-
6011 MOWHBLI UHCMPYMeHm 0I5l KoppekmHol pabomul ¢ pecypcamu. RAII nozeonsem xomnuismopy
asmomamuyecky 006ecneuums Cmpozylo capaHmuio mo2o, 4mo 6 Opyeux A3blKax HA0o Oeiamv
epyunyio. Ilpu evidenenuu pecypca nepedatime e2o obvekmy-gnaoenvyy. Huxoeoa ne evidensiime
HeCKONbKO pecypcos 8 00HOU UHCIMPYKYUU.

CTtunb KogupoBaHms

14. ITpeanounTaiiTe OMIMOKH KOMIUJISIUNA H KOMIOHOBKH OIIMOKAM BpeMeHHU
BBINOJIHEHHUSI

He cmoum omxnadvieams 00 6bInoaHeHUsL NPOZPAMMYL BbIAGTIEHUE OUUOOK, KOMOPbLE MONCHO
obHapyacums npu ee coopke. IlpeonoumumensHo nucamos K00, KOMOPbLI UCNOTLIYEN KOMIUTIANOD
OJisl NPOBEPKU UHBAPUAHINOE 8 NPOYecce KOMNUIAYUU, BMECIO MO20, YMOoObl NPOePAmMb UX 80 8pe-
M pabombl npoepammul. TIposepxu epemeru 8bINOIHEHUs 3A8UCAM OM 8bINOIHUMO20 KOOA U OaH-
HbIX, MAK YMO 8bl MOJILKO U3PEOKa MOdHceme NOTHOCMbIO noaazamucsi Ha Hux. 1Iposepku epemenu
KOMRUNAYUYU, HANPOMUG, He 3A6UCAM OM OAHHBIX U NPEeObICIOPUU UCTOTHEHUSA, YMO 00bIYHO 0bec-
neuugaem 60yee @biCOKYIO CMeneHb HAOeICHOCU.

15. AKTUBHO HcHOJIbL3YHTE const

const — eaui Opye: HeusMeHsieMble 3HAUeHUsL nPoue NOHUMANMb, OMCICHCUBAMb U MOMUBUPOBAMb,
m.e. mam, 20e MO YenecooOPAsHoO, Iydule UCNONb306AMb KOHCMAHMbL 6MeCmO NepPeMeHHbIX.
Coenatime const onucavuem no YMOTYAHUIO NPU ONpeoeleHuU 3HaYeHus — 3mo 0e30nacHo,
nposepsieMo 80 8pems KoMnuisayuu (cm. pekomenoayuio 14) u ummezpupyemo ¢ cucmemotl munog
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C++. He svinoansiime npeobpazoeanuti munog ¢ omopacvl8anuemM const Kpome Kax npu 6bl306e
HEKOPPEKMHOTL C MOYKU 3PeHUst ynompeoienust const (pyrkyuu (cm. pexomenoayuio 94).

16. U36eraiite MmakpocoB

Maxkpoc — camviii nenpusmuwiti uncmpymenm C u C++, 00opomendv, cKpbleaiowuiics noo -
yuHOU PYHKYUU, KOM, SYIA0WUI cam no cebe u He obpawalowyull HUKAK020 HUMAHUA HA SPAHUYbI
eéawiux obracmeti suoumocmu. bBepecumecw e2o!

17. N36eraiiTe MarnyecKux quce

H36ezaiime ucnonvzosanus 8 Kooe 1umMepanbHblx Koncmanm Hanooobue 42 unu 3.1415926. Ta-
Kile KOHCIAHMbl He CAMOOYEBUOHbL U YCIIONCHAIOM CONPOBOICOCHUE KOO, NOCKONLKY BHOCAM 8 He-
20 mpyonoonpedenumvlil 6u0 0yonuposanus. Mcnoiv3yiime eMecmo HUX CUMBOJIbHbIe UMEHA U Gbl-
paoicenusi Hanodobue width*aspectRatio.

18. O6bsiBAsIIiTEe MepeMeHHbIE KAK MOKHO JIOKAIbHEee

H3z6ezatime “pazdyeanus” obnacmeii euoumocmu. IlepemeHHbIX 00NNCHO OblMb KAK MONCHO
Menbvule, a 8peMsL UX JHCUZHU — KAK MOJICHO Kopoye. Dma pekoMeHOayus no Cymu AGIsAemcsi 4acm-
HbIM cyyaem pekomenOayuu 10.

19. Becerna mHHNIMAJIH3APYiiTe MepeMeHHbIE

Heunuyuanuzuposanivle nepemenuvie — pacnpoCmpanentvlil UCMOYHUK OUUOOK 8 Npozpam-
max Ha C u C++. Hzbezatime ux, 8blpabomag npuswbiuKy o4uwyams namsams nepeo ee ucnob306d-
HUeM; UHUYUanuupyiime nepemMeHHvle npu ux onpeoeieHuu.

20. N36eraiiTe JNIMHHBIX (PYHKIUH U TIIYOOKOH BJI0KEHHOCTH

Kpamxocme — cecmpa mananma. Yepecuyp onunuvie ynxyuu u ypesmepHo 6iodicenuvie 610-
KU K0Od 3a4acmylo npensimcmeyiom peanuzayuu npuHyuna “oona Qynxyus — oona sadaua” (cm.
pekomeHOayuro 5), u 00bIYHO dma npobieMa peulaemcs Iy4uum pazoeieHuem 3a0ayu Ha omaoens-
Hble Yacmu.

21. N36eraiiTe 3aBUCMMOCTEeH HHUIMAJIN3AUMI MEXKIY eTUHUIAMH KOMITUJISI[UH

Obvekmul Ypo8HA NPOCMPAHCING UMEH 6 PA3HBIX eOUHUYAX KOMRUNAYUU He OOJIHCHbI 3A68UCemb
opye om Opyea npu UHUYUATU3AYUY, NOCKONLKY NOPAOOK UX uHUyuanusayuu He onpeoeneH. B npo-
mugHOM ciydae 6am obecneueHa 20106Has 60b NPU NONLIMKAX pazobpamscsi co cboimu 6 pabome
npoepamMmul NOCe GHeCeHUs HeOONLUUX USMEHEHUI 68 8aul NPOEKM U HEBO3MOIICHOCTNBIO €20 nepe-
HOca dadice Ha HOBYIO 6EPCUI0 MO20 e CaM020 KOMRUTSMOPA.

22, MuHUMU3HPYiiTe 3aBUCHMOCTH OnpeaeseHMii M u3deraiiTe NMKINYeCKUX 3aBHCUMOCTEMH

H36ezaiime usnuwnux 3asucumocmeii. He exnouaiime npu nomowu oupexmuewl #include onpe-
OeneHusi mam, 20e 00CMAmMO4HO NPeO8apUmMenbHO20 00bAGIECHUS.

H36ezaiime 63aumosasucumocmetl. Lukiuueckue 3agucumocmu 803HUKalom, Ko2oa 08a mMooyJis
HenocpeoCmeeHHO Ul ONOCPeO0B8AHHO 3asuciam opye om opyea. Modynws npedcmaensiem coboil
000C00NeHHYI0 eOUHUYY; 83AUMO3ABUCUMbBIE MOOYIU He AGNSIOMCSL NOTHOCHbIO OMOeTbHbIMU MOOY-
asMU, 6YOyuU no Cymu yacmamu 00Ho20 bonvuieco Mooyas. Takum o6pasom, yukiudeckue 3a6uUci-
Mocmu A6NAIOMCS NPOMUSHUKAMU MOOYIbHOCIU U NPEeOCMABIsAIOm yepo3y OONbuUM NPOEKMam.
H3z6ezaiime ux.

23. JlenaiiTe 3arojioBoYHbIe (AilIbI CAMOXOCTATOYHBIMH

Ybeoumecw, umo kasicowiil Hanucantviil 6amu 3a20106804HbII (ALl KOMAUTUPYEM CAMOCMOAMENb-
HO, M.e. YUMo OH BKIIOUAEM 8Ce 3a207I0804HbLE (PAllbl, OM KOMOPBIX 3AGUCUIN €20 COOEPIUCUMOE.
24. Ucnionb3yiiTe TOJILKO BHYTPEHHIOI0, HO HE BHELIHIOK 3amuTy AupekTuBsbl #include

Ilpeoomepawaiime HenpeoHamepeHHOE MHOMCECMBEHHOE GKIIOYEHUE BAUUX 3A20JI080YHbIX
@aiinos oupexmugoii #include, ucnonv3ysa 6 HUX 3auumy ¢ YHUKATbHIMU UMEHAMU.
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DyYHKUMM 1 onepaTopsl

25. [lepenaua mapaMeTpoB MO 3HAYEHHIO, (HHTEJLUIEKTYATbHOMY ) YKA3aTeJII0 HIIH CChLIKe

Bul dondicnbl wemKo yACHUMb pasHuyy medicoy 6X00HbIMU, 8bIXOOHBIMU naApaMempami U napa-
Mempamu, NPeOHA3HAYEHHLIMU U 01 86004, U OJis 8b1600A UHGOPMAYUU, A MAKICe MeHcOy nepe-
oayeil napamempos no 3HAYeHUI0 U NO CCbLIKe, U KOPPEKMHO UX UCHONbI0BAND.

26. CoxpaHsiiTe eCTECTBEHHYI0 CEMAHTHKY MEPErpyKeHHBIX ONMEPATOPOB

[Ipocpammucmer nHenasuoam cropnpusvl. Ilepespyaicaiime onepamopsbl moIbKo 8 CIyiae 8ecKux
HA MO OCHOBAHUIL, U COXPAHALIME NPU IMOM UX eCIecmeeHHyl0 cemanmuky. Eciu amo okazvieaem-
C5l CTIOJICHBIM, 603MOJICHO, bl HEBEPHO UCNONIb3YEme Nepecpy3Ky onepamopos.

27. OrnaBaiite mpeanouTenne KaHOHH4YecKuM GopmMaM apudMeTHYECKHX ONepaTopoB

H OIIEPATOPOB NPUCBaMBaHUs

Ecnu moorcno 3anucamo a+b, mo neobxooumo, 4umobsl ModcHo bwvlio 3anucame u a+=b. Ilpu
onpeodeneHuu OUHAPHBIX apUPMemuuecKux onepamopog O0OHOBPEMEHHO NPedoCmAGIAlime U Uux
npucsaugarouue 8epcuul, npudem oeiaiime Mo ¢ MUHUMATbHBIM 0YOIUPOBAHUEM U MAKCUMATLHOU
appexmusHocmuio.

28. IIpeanounTaiiTe KAHOHNYECKHIT BUI ++ M --, H BbI30B NMpe(MKCHBIX ONEePaToOpPoOB

Ocobennocms onepamopog UHKpemeHma u O0eKpeMenma COCMOUm 6 MoM, 4Mmo Yy HUx ecmov
npegurcHas u NOCMOUKCHas Gopmuvl ¢ HeMHO20 omaudaiowetlics cemanmukou. Onpedensiiime one-
pamopul operator++ u operator-- max, 4moobl OHU NOOPANCATU NOBEOCHUIO CEOUX BCHMPOEHHbIX
06otinuko8. Eciu monvko éam e mpebyemcsi ucCXx0OHOe 3HAYEHUe — UCNOTb3VIime npe@uKcHble
eepcuu onepamopos.

29. Ucnonn3yiiTe meperpy3Ky, 4To0bI N30€e:KaTh HETBHOTO MPeOOpPa30BaHUs THIIOB

He npeymuoorcaiime ob0vexmul céepx Heobxooumocmu (Bpumea Okkama): HesigHoe npeobpazo-
6aHue munog obecneuusaem onpeoeieHHoe CUHMAaKcuyeckoe y000cmeo (0OHAaKo CM. peKomeHOa-
yuro 40), HO 6 cumyayuu, Ko20a OONYCMUMA ONMUMUZAYUS (CM. peKOMeHOayuio 8) U JHCelamenbHO
uzbescamy coO30aHUst USTUUHUX 0OBEKMO8, MOJICHO 0Decneuumy nepespydlcentvle QyHKyuu ¢ cue-
Hamypamu, MmoYHO COOMBEMCMBYIOWUMU PACNPOCIMPAHEHHBIM MUNAM APSYMEHMO8, U MeM CaMbiM
usbesicamsv npeobpazo8anLs MUNos.

30. N36eraiite neperpy3ku &&, Il u , (3ansroii)

Myopocme — amo 3HaHue mozo, ko20a Haoo 8030eprcamuvcs. Bcmpoennvie onepamopul &&, |1
u , (3anamas) mpaKmyromcs, KOMIUIAMOPOM cneyuanbuvim oopazom. Ilocne nepezpysku oHu cma-
HOBAMCSL OOBIYHLIMU YHKYUAMU C 8eCbMA OMAUYHOU CEMAHMUKOU (npu 3MOM bl Hapyuiaeme pe-
Komenoayuu 26 u 31), a smo npamoii nyme K mpyoOHOONPeOertuMbiM OUUOKAM U HEHAOEHCHOCHIU.
He nepezpyoicaiime smu onepamopul 6e3 kpaiineil Heobxo0umMocmu u nyo60Ko20 NOHUMAHUSL.
31. He numnTe K01, KOTOPBIii 3aBUCUT OT MOPAIKA BHIYUCIEHUH apryMeHTOB (pyHKIMHU

Topsioox gviuucienus apeyMeHmos QyHKyuu He onpeodeiet, noIMomy HUKo20a He nonazaimecs
Ha mo, Ymo apaymeHmvl OYOym 6bI4UCTAMbCA 8 MO UNU UHOU 04epPeOHOCT.

MpoekTnpoBaHne Knaccos 1 HacnenoBaHue

32. SlcHo mpeacTaBafiiTe, KaKkoil BUJ KJIacca Bbl co3aeTe

Cywecmgyem 60abuL0e KOIUYECMBO PA3TUYHBIX U008 KAACCO8, U Cledyem 3HaMb, KAKOU UMEH-
HO KJacc 8vl co3daeme.
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33. IIpennovyuTaiiTe MUHAMAJIbHBIE KJIACCHI MOHOJIHUTHBIM

Pa3zoensil u enacmayii: Hebobuile K1accyl jesye nucamy, mecmupo8ams u ucnoabzogams. Onu
makaice npumeHuMbl 8 bovutem Konruvecmee cumyayuii. Ipeonouumaiime maxue nebonvuiue Kuac-
Cbl, KOMOpble BONAOWAIOM NPOCHble KOHYenyuu, KIaccam, NlmalowuMcs peanu3o8ams Kax He-
CKOIbKO KOHYenyuil, mak u ClodicHble Konyenyuu (cm. pexomenoayuu 5 u 6).

34. IIpennovyuTtaiiTe KOMNO3ULMIO HACJIEAOBAHNIO

H36ezaiime “nanoca na nacieocmeo”: Hacnedoganue — mMopas NO cCujie Nocie OMHOULeHUs.
OpYoucObL 83AUMOCBA3b, KOMOPYIO MOAUCHO 8bipasumb 8 C++. CunbHvle C6A3U HeHCeNamenbtbl, U ux
credyem usbezamov 6e3zoe, 20e Mobko ModicHo. Takum obpaszom, credyem npeonoyumams KOMHO-
3UYUIO HACTEO0BAHUIO, KPOME CTyHaes, Ko20a 8bl MOYHO 3HAeme, Ymo defaeme U Kakue npeumyuye-
cmea daem HACIe008aHUe 8 aULEM NPOEKme.

35. U30eraiiTe Hac/ieI0BaHUS OT KJIACCOB, KOTOPbIe He CNIPOEKTHPOBAHBI A5 3TOM LeJIH

Knaccewl, npednaznauennvie 0151 aGMOHOMHO20 UCHOTb30OBAHUSL, NOOYUHSAIOMCS NPABULAM NPO-
eKmupoBanUs, OMIUYHBIM 0T NPABUN 01 6A308bIX KNACCO8 (CM. pekomenoayuto 32). Hcnonvsosa-
HUe agmMOHOMHBIX KIACCO8 8 Kayecmege 0Aaz06blX SGIACMCs Cepbe3HOll OWUOKOU NpoeKmuposaHusl
u e2o credyem uzbezamo. /[ 000a6neHUsE cCneyupuuecko2o nogedenus npeonoumumenbHO 8Mecmo
Qyukyuti-unenos 0obasisims obviunble GyHKkyuu (cm. pexomenoayuro 44). s mozo umobwl doba-
8UMb COCMOSAHUE, 6MECMO HACIeO08AHUS Cledyem UCNONb308aMb KOMNO3UYUIO (CM. peKomeHOa-
yuto 34). Hzb6ezatime Hacne008aHust 0m KOHKPEMHbIX 0A308bLX KIACCO8.

36. IlpennoyuraiiTe npeaocTaBjieHne a0CTPAKTHBIX MHTeP(eiicoB

But niobume abempaxyuonusm? Abcmpaxmuvle uHmepgheicvl NoMo2arom 6am cocpedomoyunms-
¢ Ha npobiemMax NpasunIbHO20 abCmpazuposanus, He 80asasch 6 0eManl peanusayuu Ui ynpas-
Jenust cocmosinusmu. IIpednoumumenvHo nPpoeKmuposams uepapxuu, peanuzyroujue abcmpakmHule
uHmep@elicovl, KOmopvie MOOETUPYIOm abCmMpaKmuvle KOHYenyuu.

37. OTKpBITOE HACHETOBAHUE 03HAYAET 3aMeHNMOCcTh. HaciiemoBaTs Haxo

He /1J15l IOBTOPHOI0 MCMOJIb30BaHUsl, 2 YTOOBI ObITH MOBTOPHO MCMOJIL30BAHHBIM

Omxpwvimoe Hacnedosanue no36oaAem yKaamento Ui ccolike Ha 0a308blil K1Acc 6 0elicmeu-
menvHOCmU 06pawamovcsi K 00beKmy HeKOmopo2o NPoU3B00H020 Klacca be3 usMeHeHus: cyujecm-
8y10Ue20 KOOA U HAPYUIEHUSL €20 KOPPEKMHOCTU.

He npumensiime omkpvimoe Haciedosauue 015 mo2o, 4moObl NOSMOPHO UCNONB308AMb KOO
(Haxoosuyuiics 6 6a30680M Klacce); OMKpvlLmMoe Haciedosanue HeobXo0UMo 0Jisl Mmoo, 4moodwvl Oblms
NOBMOPHO UCNONLIOBAHHBIM (CYUECMEYIOWUM KOOOM, KOMOPbIL NOIUMOPPHHO UCNOIb3Yem 00beK-
mul 6az06020 Kiacca).

38. IlpakTuKyiiTe 6e30MacHoOe NepeKpbITHE

OmeemcmeenHo nooxooume 6 nepekpvimuto Qynxyuii. Koeoa evl nepexpvieaeme supmyanoryio
@dyuxyuro, coxpauaiime 3amMeHUMOCHb, 8 YACMHOCMU, odpamume HUMAHUe HA NPeo- U NOCHTYCIO-
6usi 6 6azogom knacce. He uzmensiime apaymenmol no yMOIYAHUIO GUPMYAanbHuIX @yHkyuil. [Ipeo-
NOYMUMENbHO ABHO YKA3bI6AMb NEpeKpbleaemMvie GYHKyuu Kax supmyanvivie. He 3abwisaiime o co-
Kpblmuu nepezpysiceHHvIX GYHKyull 8 6azoeom Kkiacce.

39. BupryajbHble (PYHKIMH CTOUT JeJ1aTh HEOTKPBITHIMU, 2 OTKPBHIThIE —
HEBUPTYAJIbHBIMHU
B 6a306bix k1accax ¢ 6blCOKOU CIMOUMOCIbIO UBMEHeHUll (8 YyacmHocmu, 8 OuOIUOmeKax) Jydule
deramv OmMKpvimble QYHKYUU HesupmyanbHuiMu. Bupmyanvhvie @ynkyuu ayywe O0eramv 3aKpbl-
MbIMU, UTU 3AUWUUEHHBIMU — eClTU NPOU3BOOHDLI KNACC O0NIJICEH UMEMb 803MOJICHOCb BbI3bI6AND
ux bazosvle eepcuu (3mMom cogem He OMHOCUMCSL K OeCMPYKMOpam; cm. pekomenoayuro 50).

210 Pesiome 13 pesiome



40. N36eraiiTe BO3MOKHOCTell HESIBHOTO MPeo0pa3oBaHus THIIOB

He 6ce usmenenus npozpeccugnvl: HessHble Npeodpaz08anus 3a4acmyio npuHocam Ooavule
8peda, 4em nowv3ul. /[gancovl nodymaiime neped mem, Kak npedocmasums 603MOACHOCb HESIBHO20
npeodpazoeanus K muny u u3 muna, Komopulii 6bl onpeoensieme, U NpeOnOYUMaime noaazamsvCs Ha
s6HbIE NPe0bpazosanis (UCNOIb3YIme KOHCMPYKMOopbl, 00vseleHtble Kak explicit, u uMeHosaHHbvle
@dyHKyuu npeobpazosanusi Munos).

41. JlenaiiTe naHHBIe-4JIeHbI 3aKPBITHIMH (KPOMe ciIy4asi arperatoB B ctujie cTpyktyp C)
Jannvie-unenvt 0ondicHvl 6bims 3aKpbimbl. TonbKo 6 cyuae Npocmeiuux munos @ cmuie Cmpyk-
myp ssvika C, 00beOuHAWUX 6 eOuHoe yeioe Habop 3HaYeHUll, He NPeMeHOVIOWUX HA UHKANCYTIAYUIO
U He obecneyugalowux nosedeHue, deraiime ece OaHHvle-uieHbl OmKpuimviMu. Hzbezatime cmewiusa-
HUSL OMKPLIMBIX U 3AKPLIMBIX OAHHBIX, YMO NPAKMUYECKU 6ce20a 2080pUm 0 6eCMOIK080M OU3AUHe.

42. He nonyckaiiTe BMelIaTe/bCTBA BO BHYTPEeHHHE /iejia
H3zbecaiime 6036pama 0ecKpunmopos GHYMPEHHUX OAHHBIX, YNPAGIAEMbIX GAUUM KIACCOM,

4Umoobbl KIUeHMbL He MO2TIU HEKOHMPOIUPYEMO USMEHAMb COCMOsHUEe 8aule20 00beKmd, KaKk c80e20
cobCmeento2o.

43. PazymHo noJb3yiiTech uanomoii Pimpl

C++ Oenaem 3axkpvimoie uneHbl HeOOCMYNHbIMU, HO He HesuoumbiMuU. Tam, 20e smo onpasovieaemcs
noyuaeMbIMU  NpeuMywecmeamy, ciedyem nooymams 00 UCHUHHOU HeGUOUMOCHIU, OOCTHUSAeMOT
npumenenuem uouomvl Pimpl (ykazamens na peanuzayuio) ons peanuzayuu OpaHoMaydpo8 KOMAUIMoOpa
U nosvlueHs cokpbimus unghopmayuu (cm. pexomenoayuu 11 u 41).

44. Ilpennoyuraiite PyHKINH, KOTOPbIe He SIBJSIIOTCS HU YIeHAMU, HU APY3bSIMH
Tam, 20e 5mo 803MOIICHO, NPEONOYMUMETBHO 0eNamb GYHKYUU He YIeHAMU U He OPY3bAMU KIACCO8.

45. new u delete Bcerga g10/KHBI pa3padaTbIBaThHCSI BMECTe

Kaoicoass  nepezcpyska void* operator new(parms) 6 Kiacce OONIICHA CONPOBOHCOAMbCS
coomeemcmeyoueli nepeepyskoii onepamopa void operator delete(void*, parms), 20e parms —
CRUCOK MUN08 OONOTHUMENbHBIX NAPamMemposg (nepevlii u3 Komopwix écezoa std::size_t). To dice
omHOCUmCs U K onepamopam 071 maccueos new( | u deletef].

46. Ilpu HATUYHM MOJIH30BATEJLCKOI0 New cjedyeT MPeloCTaBJIATh Bce CTAaHIapTHbIE
THIIBI 3TOT0 ONepaTopa
Ecnu knacc onpedensem n100yio nepecpysKy onepamopa new, oH 00JdiceH nepezpy3ums ece mpu
CMAHOApMHBIX MUNA 9MO20 ONepamopa — 00bIUHbBII NEW, PASMeWarowull U He 2eHepuUpyIowull uc-
Kkmouenuti. Ecau amozco ne coenams, mo 3mu onepamopsl OKAACYMCs CKPLIMbIMU U HeOOCYNHIMU
NONb308AMENAM 8AULE20 KAACCA.

KOHCTpYKTOPbI, AECTPYKTOPbI M KONUPOBaHNE

47. Onpenensiiite 1 HHUIHATH3UPYiiTe MepeMeHHbIe-YJIeHbI B OTHOM MOPsIIKe

Ilepemennvie-unerbl 6ce20a UHUYUATUSUPYIOMCS 8 TOM NOPsAOKe, 8 KOMOPOM OHU OObAGIEHbL
npu onpeodeneHul Kiaccd; nopsooK ux YROMUHAHUS 8 CRUCKe UHUYUATUZAYUY KOHCIPYKMOPA UHO-
pupyemcs. Yoeoumecs, umo 8 ko0e KOHCMPYKMOPA YKA3aH mom dce Nopsaook, 4mo u 6 onpeoele-
HUY Kiacea.

48. B xoHCTPYKTOpAaX MpeANOYUTATe NHUIHMAIU3ANUIO IPUCBAUBAHUIO

B xoHcmpykmopax ucnoiv308anue UHUYUAIUZAYUYU MECO NPUCBAUSAHUsL OISl YCMAHOBKU 3HA-
YeHUll NePeMEeHHbIX-UNeH08 NPeOOXPAHAEm OM HEHYICHOU pabombl 6peMeHU BbINOIHEHU NPU MOM
ace obveme 8600UMO20 UCXOOH020 MeKCma.
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49. U3beraiiTe BLI30BOB BUPTYAJIbHBIX (PYHKINH B KOHCTPYKTOPAX M JeCTPYKTOPAX

Buympu xoncmpykmopog u 0ecmpyKkmopog eupmyanvHvle QYHKYUU MEPAIom UupmyarsHOCHb.
Xyoice mozo — @ce npsimble Uy KOCEEHHbIE Gbl306bl HEPEATUZOBAHHBIX YUCTO GUPMYATLHBIX (DYHKYUL
U3 KOHCMPYKMopa unu 0ecmpykmopa npueooam K Heonpeoenennomy noseoenuro. Ecnu eéaw ousaiin
mpebyem @uUpmMyanbHol nepeoayu 8 NPOU3800HbLIL KIACC U3 KOHCMPYKMOopa uiu oecmpykmopa 6a3o-
6020 KIACCA, Cledyem 60CNONb308AMbC UHOU MEMOOUKOU, HANpuUMep, NOCIMKOHCIPYKIMOPaMU.

50. JenaiiTe 1ecTpyKTOPHI §a30BBIX KJIACCOB OTKPBITHIMH U BUPTYaJILHBIMH JH00
3alMIIEHHbIMHM U HEBUPTYAJIbHBIMHU
Yoaname unu ne yoansme — eom 6 uem eonpoc! Ecnu cnedyem obecneuums 603MONCHOCHIb
yoaneHus nocpedcmeom ykazameisi Ha 6a308blil KNacc, mo 0ecCmpykmop 64308020 KiAcca O0NNCEH
ObIMb OMKPLIMBIM U GUPMYATbHLIM. B npomuenom ciyuae on 0ondicen Obimb 3auuujeHHbIM U He-
BUPTY ATLHBIM.

51. JecTpykTophl, GyHKIHUH OCBOOOKIEHHS PeCypcoB M 00MeHa He OIIHOAI0TCS

Bce 3anycxu smux gpynxyuii 0onicHb1 6bims yenewnvimu. Huxozoa ne nozeonsiime owtnbxe @oitimu
3a npedenvl 0ecmpykmopa, QyHKyuu 0ce0boxcoenus pecypca (nanpumep, onepamopa delete) unu
@ynryuu obmena. B uacmmuocmu, munsi, 0eCmpykmopbl KOMOpbIxX MOYM 2eHePpUPOSAmyb UCKIIOYEHS,
Kamezopuiecku 3anpewjeno Ucnoab3o8ams co cmanoapmuoi oubnuomexoti C++.

52. KonupyiiTe M JIMKBUAMPYHTE COrIaCOBAaHHO

Ecnu 8vl onpedenunu 00HY u3 ciedylouje2o Cnucka QyHKyutl — KORupyowuil KOHCmpyKmop,
onepamop Konupyouezo npuceausanusi Uiy 0eCmpyKmop — 6epoamHo, 6am nompeodyemcs onpe-
denums u 06e ocmaswuecs: QyHKyuu (unu no Kpaixei mepe 001y u3 Hux).

53. sSIBHO pa3pemaiiTe WU 3anpeniaiiTe KONUPOBaHUE

Konupyiime co 3nanuem oena: muameibHo 8blOupatime Medcoy UCHONb30BAHUEM C2eHePUPOBAH-
HbIX KOMRUTAMOPOM KORUPYIOUe20 KOHCIMPYKIMOopa U onepamopa npuceausanisl, Hanucanuem coocm-
6EHHBIX 8EPCUTL UTU ABHBIM 3anpewyerHuemM 060Ux, ecau KONUPOaHue He O0NICHO ObIMb PA3PEULeHO.

54. N36eraiite cpe3ku. [logymaiiTe 00 MCMOIb30BaHUU B 0230BOM KJjlacce KJIOHUPOBAHUS
BMeCTO KONMPOBAHMUS
Cpeska 00bexmog npoucxooum agmomMamuiecku, HegUOUMO U MOJIcem NPUBOOUMsb K NOIHOMY
paspyuienuio 4y0echo2o noaumopgrozo ousatina. I[looymaiime o nonnom 3anpeme KORUpYoue2o
KOHCINPYKMOPA U KORUPYIOWe20 npucéauanis @ 0a3osvix kiaccax. Bmecmo Hux ModicHo ucnoiv3o-
samv eupmyanvhyio gyukyuto-unen Clone, eciu norvzosamensim eauieco Kiacca Heobxo0umo nouy-
uams norumop@uvle (nonvie, 2nyooxue) Konuu.

55. llpennounTaiiTe KAHOHMYECKHUI BU/ NMPUCBAMBAHUS

IIpu peanuzayuu onepamopa operator= npeonouumaiime UcCnOIb308AMb KAHOHUYECKUL U0 —
HegUPMYanbHblil ¢ ONpedesieHHOU CUSHAMYPOL.

56. O6ecneunTe OeccOoiinyI0 GyHKIUIO 00MeHa

O6b1uHO umMeem cMbICT Npedocmagums 05l KIacca QYHKYUlo swap 6 yenax 3Q@eKmusHoo
u 6eccOOUH020 0OMEHA BHYMPEHHE20 COO0EPIHCUMO20 00bEKMA C GHYMPEHHUM COOEPAHCUMBIM OPY20-
20 obwvexma. Takas pyHxkyus modcem npucooumvcs Oiisl peanusayuu psaoa uOuoM, om npocmozo
nepemeujeruss 06veKmog 00 peanusayuu NPUCBAUBaHUs, 1e2ko obecneuugaoweco QyHKYuio npu-
HAMUS Pe3yTbmamos pabomvl co CmpocuUMU 2apaHmusmMu 6e30nacHocmu 0Jisi 8bl3bl8aAlOWe20 K0Od
(cm. maxoice pexomenoayuio 51 ).
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MpocTpaHCcTBa UMEH 1 MOaYNN

57. Xpanute TUIIBI U UX cBOOOAHBII HHTepdeiic B 0HOM NPOCTPAHCTBE HMEH

Dyuxyuu, He AGIAIOWUECA UleHaMU U paspabomanHvle Kak uacms unmepghetica xknacca X
(6 ocobenHocmu onepamopbl U 8cnomozameinvhvle QyHKYUU), O0NACHBL ObIMb ONpedeseHbl 8 MOM dice
npocmpancmee umet, umo u X, umo obecneyugaem ux KOppekmmulii 6b1308.

58. XpanuTe THNBI U PYHKIUN B Pa3HBIX NPOCTPAHCTBAX MMEH, €CJIH TOJIBKO OHH

He MpeIHa3HAYeHbI /5l COBMECTHOM padoThl

Obepezatime eauiy munvl 0m HENPeOHAMEPEHHO2O NOUCKA, 3ABUCE20 OM apeyMeHmos (argument-
dependent lookup — ADL, uzsecmubiti maxoice kaxk nouck Kéuuea); 0OHaKo npeoHamepeHHbvlil NOUCK
00JIHCEH 3A6EPUIAMBCAL YCNEUWHO. DMO20 MONCHO 00OUMBCS NYMEM pasMewjeHUsi MUnos 6 Coux coocm-
BEHHBIX NPOCMPAHCIGAX UMEH (8Mecme ¢ HEeNOCPEOCMBEHHO CEA3AHHLIMU C HUMU C80O0OHLIMU DYHK-
yuamu; cm. pexomendayuio 57). Hzbeeaiime nomewenuss munog 6 me ice npocmpancmed UMeH, Ymo
U WabNoHbL PYHKYULL UM ONEPAMOPOS).

59. He ncnoan3yiiTe using 1151 NPOCTPaHCTB MMeEH B 3aroJ10BOYHBIX (hailyiax nin nepen
nupexTuBoii #include

Jlupexmuea using 015 npocmpancms umeH co30ana 0 auiezo y0oocmea, a e 0jis 2010610 00-
au Opyeux. Hukoeda ne ucnonv3syiime o0vsgnenus unu Oupekmuesl using neped oupexmueot #include.

Bu1600: me ucnonvsyiime Oupekmugvl using Oisi NPOCMPAHCME UMEH UMY USING-00bsAsIeHUs.
6 3a201106804HbIX haiinax. Buecmo smoeo nonnocmuio keanuguyupytime ce umena. (Bmopoe npasuno
crnedyem u3 nepeoo, NOCKONLKY 3d20I0604HbIE (Dallibl He MO2Ym 3HAMb, KaKue opyaue OUupeKmusbl
#include moeym nosgumucs 6 mexcme nocie Hux.)

60. N30eraiiTe BhIeJeHUS M OCBOOOKIEHUSI MAMSATH B PAa3HBIX MOAYJIAX

3onomoe npasuno npocpammucma — noNOAuCU, 20e 83:1. Bvioerenue namamu 6 00HOM MOOyie,
a oceobodicoenue 8 Opy2om Oeiiaem NpocpamMmy bofiee XpynKoi, co30aeasi MOHKYI0 OAlIbHION 3a6U-
cumMocmys Medcdy smumu Mooynamu. Taxue Mooyau 00NANCHbL ObimMb KOMAUIUPYEMbL OOHOU U MOl
Jice gepcuell KOMNUIAMOPA ¢ OOHUMU U meMu Jice (prazamu (6 YacmHocmu, Omia0oyHbie 6epcul
u 6epcuu NDEBUG) u ¢ 00HOU u mot dice peanusayueii CmaHoapmHuoi Oubauomexu,; Kpome mozo,
€ NPaKmMuYecKol Mmo4Ku 3peHus ayyuie, 4modvl MoOYb, 8blOCIAIOWUL NAMAMb, OCMABAJICS 3a2PYy-
JiCeH npu ee 0C8000IHCOEHUU.

61. He onpenensiiTe B 3aro10Bo4HOM (paiie 00LeKThI cO CBI3BIBAHIEM

Ob6vexkmbl CO C873bI8AHUEM, GKIIOUAS. NEPEMEHHbIE UIU QYHKYUU YPOBHS NPOCMPAHCMEA UMEH,
obnadarom evideneHHoll 0118 HUX namamoeio. OnpedeiieHue makux o6vbeKmos 8 3a20J1080YHbIX aii-
aax npugooum aubo K OuwuUbKam epemMeHu KOMUOHOBKU, TUOO K OeCcnoie3HoMy pacxody namsmu.
[omewaiime 6ce 06veKmbl CO CE53bIBAHUEM 6 DALLIbL PEANUIAYUU.

62. He no3BoJifiiTe MCKIIOYEHHSIM MepeceKkaTh FPaHULbI MOAYJIeii

He bpocaiime kamnu 6 cocedckuti 020p00 — NOCKOAbKY Hem NO8CeMeCHHO PACNPOCMPAHEeHHO20
bunapnozo cmanoapma 013 obpabomku uckmodenuii C++, He n0360aAlIMe UCKTIOYEHUAM nepece-
Kamv pacnpocmpansamsCs Medicoy 08yMs 4acmsaMu KoOd, eCiliu MOAbKO 6bl He 68 COCMOSAHUU KOH-
MPOIUPOBAMYb, KAKUM KOMAUTSMOPOM U C KAKUMU ONYUAMU CKOMAUIUPOBAHBI 0be IMmu 4acmu Ko-
0a. B npomusHom ciyuae Modicem oKazamvCsl, Y¥mo MoOyu He n0O0epICUSAIoON coBMeCmuMmble pea-
auzayuu pacnpocmpanenus uckaoyeruti. OObIYHO MO NPABUNIO CEOOUMCS K CledyloujemMy: He No-
360J11IMe UCKNIOYEHUAM Nepecekamsd paHuybl MOOY1el/noocucmeM.

63. Ucnonb3yiiTe 10CTATOYHO NEepeHOCHMbIE THIIHI B HHTep(delicax Mmoay.teii

He no3sseonsiime munam nosgiamucs 80 gHeuiHeM unmepgetice MoOYs, eciiu moIbKo 6bl He yee-
PeHbl 8 MOM, U0 6Ce NOTL3OBAMENU CMOZYM KOPPEKMHO UX NOHAMb U pabomambv ¢ Humu. Hcnono-
3yiime HAUGbICUIUTL YPOBEHb ADCMPAKYUU, KOMOPbLI 8 COCIMOAHUY NOHAMb KIUEHMCKUI KOO.
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LLla6noHbl 1 0600LWEHHOCTb

64. PazymHoO coueTaiiTe cTaTHYeCKNH M THHAMHYeCKHH moauMopdusm

Cmamuyeckuti u OuHamudeckuil nonumopgusm odononnsiom opye opyea. Cnedyem sicHo npeo-
cmasnsmo cebe ux npeuMyuecmed u He0oCmamKy, Ymobbl UCNOIL3068AMb KAJCOBIL U3 HUX MAM, 20€
OH Oaem Hauyyuiue pe3yibmamsl, U COYemans Ux max, 4mobsl NOIYHUMb JyyuLee U3 060UX MUPOS.

65. BeIno/iHsiliTe HACTPOHKY SIBHO M MPeJHAMEPEHHO

Ilpu pazpabomxe wabiona mouxku HAcCmMpoUKU 00AHCHbL ObIMb HANUCAHBL KOPPEKMHO, ¢ 0C000l
MWYAMenbHOCMbIO, a MaKdice ACHO NpoKomMmenmuposanvl. Ilpu ucnonvzoeanuu wabiona Heooxo-
OUMO 4emKo 3Hamb, KAK UMEHHO cledyem HACmpoums wabion 0isi pabomuvl ¢ 6awium mMunom, u
6bLINOIHUMb COOMEEMCMEYIOUjUe OeliCMEUs.

66. He cnenmanu3upyiite madaoHb! GpyHKOUA

IIpu pacwupenuu Hekomopozo wabnona @yukyuu (sxmouas std::swap) usbeeaiime nonvlmox
cheyuanuzayuu waobaouna. Bumecmo smoeo ucnonv3yiime nepespy3Ky wlabiona QyHKyuu, Komopyio
cedyem noMecmums 8 NpOCMpanHCcmeo umMen muna(os), 01 KOmopuvix paspabomana 0annas nepe-
epysKka (em. pexomenoayuio 57). Ilpu Hanucanuu cobcmeennozo wabiona QyHKyuu maxaice usbe-
eaiime e2o cneyuanuzayuy.
67. IInmure MAKCUMAJILHO 0000IEHHBIH KO

Hcnonwsyiime ons peanusayuu QyHKyuonaieHocmu Haubonee 0606wennvle u adbcmpaxkmule
cpeocmaa.

O6paboTka oLMBOK U UCKITIOYEHUS

68. Illnpoxo npuMeHsiiTe assert 1Jisi AOKYMEHTHPOBAHUSA BHYTPEHHMX JAONMYyLIeHUH
W NHBAPHAHTOB

Hcnonv3ytime assert unu e2o dKeusanenm O OOKYMEHMUPOBAHUS GHYMPEHHUX OONYUjeHuUll
6 MOOylie (m.e. mam, 20e Bbl3bl8AeMblll U BbI3BIEAIOUUL KOO NOOOEPAHCUBAIOMCL OOHUM U MeM Jice
NPOSPaAMMUCTIOM UNU KOMAHOOI), KOMOopble 00NICHbL 8ce20d GbINOMHAMBCA (8 NPOMUBHOM Cyyae
OHU AGNAIOMCS CeOCNBUEM NPOZPAMMHOU OWUOKU; HaNpumep, HapyueHue nocmyciouti QyHKyuu,
0OHapydiceHHoe bl3bisatouum Kooom). (Cm. makaice pekomerdayuio 70.) Yoeoumecs, umo ucnois-
3068aHUe assert He npUoOUm K NOOOUHBIM OeliCMEUSM.
69. OnpenenuTe pa3yMHYI0 CTPaTerui0 00padoTKu oMMOOK U CTPOTO eii cienyiTe

Ewe na panneii cmaouu npoexmuposanusi pazpadomaiime npaKkmuyryio, HOC1e008amenbHylo u
DPA3YMHYI0 cmpamezuio 00pabomku owmuboK u cmpoeo ciedyiime ei. Yoeoumecs, umo eauia cmpa-
meaus gKouaem ciedyioujee.

e Hoenmuguxayusi: Kakue ycioeust sieIs0mest OuuOKoi.

e Cmpozocmb: HACKOILKO 8ANCHA KAHCOAS OUUOKA.

e ObHnapyscenue: Kakoii KOO omeedaem 3a 0OHapyiceHue OuUOKU.

e Pacnpocmpanenue: Kakoil MexanusMm UCnoib3yemcs Ofis ONUCAHUSL U PACHPOCHPAHEHUS.
Y6e0OoMIeHUs: 00 OuUdKe 8 Kadcoom Mooyie.

e Obpabomxa: xakoii ko0 omeeuaem 3a 6blNOTHeHUe OeUCMEUl, C8A3AHHBIX C OUUOKOT.

o VeeoomaeHnue: Kakum obpazom uHgopmayus o6 owubke 6HOCUMCS 6 JHCYPHANbHbLI pailn
UIU NPOU3E0OUMCSL YEEOOMACHUE NONL308AMENS NPOSPAMMEbI.

H3menaiime mexanuzmvl 00pabomxu omub0K moivko 6 npedeiax epaHuy MooyIs.
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70. OTimyaiiTe OMINOKA OT CUTYalHii, He SIBJSIIOIINXCSH OIIMOKAMH

DyHryus npedcmasisiem coboii edunuyy pabomol. Taxum obpazom, coou credyem paccmampusanv
60 Kak ouubKY, 160 KAaK WimamHbvle CUmyayul, 8 3a6UCUMOCHIY OM Ux GIUsHUsL Ha yHKkyuu. B @yuk-
yuu f cOotl asnsemcs ouubKol mo20a u moibko moeoa, Ko2od OH Hapyuiaem 00HO U3 npedyciosull f, He
103607151em GbINOTHUNTL NPEOYCIIOBUE GbI3bIBAECMOL €10 (DYHKYUU, NPENSMCmeEyen OOCMUNICEHUIo COOCH-
BEHHBIX NOCMYCNO08ULL f UNU COXPAHEHUTO UHBAPUAHMA, 30 NOOOEPIICKY KOMOPO2o omeedaem GyHKyus f.

B yacmnocmu, 6 amoil pexomenoayuu Mol UCKTIOUAeM 6HYMPEHHUE NPOSPAMMHbBIE OwuOKu (m.e. me,
20e 3 BbIBIBAIOWUTL U BbI3LIBACMYIT KOO Omeeuaenm 0OUH U MOM Jice 4eN08eK Wil KOMaHOd, — Hanpu-
Mep, 8 npedenax 00H020 MoOyst). OHu npedcmaeisom cobotl OMOCIbHYI0 Kame2opuio ouuboxK, Ol pa-
060mblL ¢ KOMOPOIL UCNOTBIYEMCS MAKOE CPEOCMBO, KAK NPOBepKU (CM. pekomeHOayuto 68).

71. IIpoexTHpYyiiTe N MUIIHTE (6€30NACHBI B OTHOIIEHHH OIINGOK KO

B kaocooil pynxyuu obecneuusatime Haubonee cmpoeyr eapaHmuio 0e30nacHOCmU, KAKou
MONLKO MOIJICHO 00O0UmbCsi 6e3 0ONOIHUMENbHBIX 3ampam cO CHOPOHbL 8bi3bl8alOuec0 Kood, He
mpebdyroujezo maxkozo yposus capanmuu. Bceeoa obecneuugaiime, kak MUHUMym, 0a308y10 capaH-
muto 6ezonacrocmu.

Yoeoumecw, umo npu n0bvix owubkax eawia npospamma 6ce20a 0Cmaemcest 8 KOpPeKmHoM co-
cmosinuu (6 amom u 3axkniovaemcs 6azogas eapanmus). Ocmepeeaiimecs OuwUOOK, HAPYUAIOUWUX
uHeapuanm (8KII0YAs yMmeyKu, HO He OSPAHUYUBAACL UMU).

JKenamenvHo 0OnOIHUMENDHO 2apanmuposamy, Ymo KOHeYHoe COCmosaHUe Tubo A6IAemcs Uc-
XOOHbIM cocmosanuem (6 pe3yibmame OmKama nocie npoucuieoutell ouwubku), aubo KoppekmHo
BbIUUCTICHHBIM YeNegbIM cOCmosiHueM (eciu ouwubox e 6wiio). Dmo — cmpoeas eapanmus 6e30-
nachocmu.

Ewe nyuwe eapanmupoeams, umo cboil 6 npoyecce onepayuu Hego3modiceH. Xoms 01 60.b-
wuHCmea PYHKYull Mo He8O3MOICHO, MAKYI0 eapanmuio ciedyem obecnequms ONa maKux QyHK-
yuil, Kak decmpykmopwl u QyHKyuu 0c60b0sicoenus pecypcos. annasn eapanmus — eapanmust 6ec-
cootinocmu.

72. Iast yBemoMJIeHHSI 00 OIINOKAX cJIeAyeT HCMOJIb30BATH HCKIIOYEHHS

Jlns ysedomnenus 06 owudKax ayuuie UCHOIb3068AMb MEXAHUZM UCKTIOYEHU, a He KOObl OulU-
box. Ilpumensamos Ko0bl cocmosinusi (Hanpumep, KoObl OUWUOOK, NEPEMEHHYIO errno) ciedyem moib-
KO moeda, K020a Helb3sl UCNONb308AMb UCKTIOUeHUA (CM. pekomenOayuio 62), a maxaice Ons cumya-
yuii, komopuwle He sgnsomcs omuokamu. K opyaum memooam, maxum Kak 9KCmpeHHoe 3aeepuietue
npoepammul (Unu NIAHOB0E 3asepuleHUe ¢ 0C8000JICOeHUeM PeCcyPCco8 U m.n. 0eliCmeusaMu), ciedyem
npubezamv MoOALKO 8 CUMYayusx, Ko20d 60CCMAHOBGNEHUE NOCAe OWUOKU HEBO3MOJICHO (Unu He
mpebyemcsi).

73. I'eHepupyiiTe NCKIWYEHHUS 10 3HAYEHUIO, IEPEXBATHIBAliTe — MO CCHLIKE

I'enepupyiime uckuouenus no 3Havenuro (He uepe3 yKazameib) U nNepexeamvléaiime ux Kax
cebliku (00bIYHO KOHCMAHmMHbLe). Dma KOMOUHAYUS HAUTYYUUM 00pA30M coomseemcmeyem ce-
Manmuke ucknioyenuil. Ilpu nosmopHoil cenepayuu nepexeayentozo UCKIoYeHus npeonoymumens-
HO UCNONb308aMb NPOCMO onepamop throw;, a ne uHcmpykyuio throw e;.

74. YBenomasiiite 00 omnokax, odpadaTsiBaiiTe u npeodpa3oBbIBaiiTe HX TaM, e
ciaemyer

Coobwatime 06 owudKax @ mom MOMeHm, KO20a OHU OOHAPYIHCEHbL U UOCHMUDUYUPOBAHBL KAK
owubku. Obpabamvisaiime uiu npeodPaA308vIGAUMe UX HA CAMOM HUNCHEM YPOBHe, HA KOMOPOM
9O MOJICHO cOenamsb KOPPEeKmHO.
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75. N36eraiite cneuuduraumuii MCKII0YeHU

He nuwume cneyugurxayuii ucKnodeHull y 8auux QyHKyuil, eciu moabkKo 8dc He 3acmagisiom
omo deﬂamb BHEULHUE o6cmo;zmeﬂbcm3a (Hanpu/wep, Koa, K0m0pblﬁ 6bl HEe Mootceme U3MEHUMmDb,
YoIce 86el UX; CM. UCKTIIOUEHUsI K OAHHOMY pazoeny).

STL: KoHTenHeps!

76. 1o ymo1yaHuI0 HCMOJIB3YiiTe vector. B mpoTHBHOM cilyyae BbIOMpaiiTe KOHTeliHep,

COOTBETCTBYIOILMI 3agaye

Ouendb 6adicHo ucnonv3oeams “npasunvHulil Konmetinep”. Eciu y éac ecmv 6ecomvie npuyunbsi
8blOpamb onpeoeneHHblll Mmun KoOHmelHepa, Ucnob3yiime mom KoumelHep, KOmopwlii Haubojnee
nooxooum 0is eauteti 3a0ayu.

Ecnu xoukpemuvix npeonoumenuti nem, o3bMume vector u cNOKoUHO pabomatime, 3Has, 4mo
66l COeanU BEPHbBLL BbIOOP.

77. BMecTo MaccMBOB HCNOIB3YiiTe vector u string
H3z6ezatime peanuzayuu abcmpaxkyuu Maccuéa nocpedcmeom maccusos 6 cmunie C, apugpmemu-
KU yKas’ameﬂeﬁ U NPpUMUMUB08 ynpaejieHus namAimaosio. Hcnonvzosarnue vector unu string He moJIbKO
coenaem npowe eauty JHCU3Hb, HO U NO360JUM HANUCANb bonee 66‘301’lacHyFO u Macmma6upyeMyi0
npocpammy.
78. Ucnoab3yiiTe vector (u string::c_str) nas1 ooMena nanubIMu ¢ API Ha apyrux s3bikax
vector u String::c_str cayxcam uarozom 0aa coooujenus ¢ API na opyaux azvikax. Oonako He

nonazaiimecs Ha mo, Ymo umepamopbsl AGNAOMCA YKA3AMenamu; 01 noayueHus aopeca s1eMeHma,
Ha Komopwlil ccvlnaemcsi vector<T>::iterator iter, ucnonv3yiime gvipadicenue &*iter.

79. XpaHuTe B KOHTeiiHepax TOJIbKO 3HAYEHUs] WM UHTE/JIEKTyaJIbHbIe yKa3aTeIu

Xpanume x xoumetinepax obvekmul-3Havenus. Konmetinepol nonazaiom, 4mo ux cooepaicumoe
uMeem mun 3HA4eHus, GKMOUASL HENOCPeOCMBEHHO XPaHAWUECs 3HAYEHUs, UHMENeKMYanbHble
yKazamenu u umepamopbl.

80. IIpennounTaiite push_back apyrum cnoco6am pacuiupeHusi mocje10BaTeILHOCTH

Hcnonwsyiime push_back ee3oe, 20e smo 6o3modicho. Ecnu 015 8ac He 8adcha no3uyusi 6CmasKu
H0B020 00beKma, ayuuie 8ce2o UCNONb308aMb O 000a6IeHUs INeMEeHMA 8 NOCIe008AMeNbHOCMb
¢ynxyuro push_back. Bce npouue cpeocmea mozym okazamvcsi Kak 20paz0o MeHee OblCmpuiMi,
Mak u mMeHee NOHAMHBIMU.

81. IIpenmoyuTaiiTe onepanuy ¢ ANANAZ0HAMI OMEPANHAM C OTAEJIHLHBIMH 3JIeMeHTAMHA
IIpu dobasnenuu s1emeHmos 6 KOHmelHep Jyyuie UCNOTb308amb onepayuu ¢ OUuanasoHamu
(m.e. ynkyuto insert, Komopas noxyyaem napy umepamopos), a He nocie008amenbHOCHb Gbl30608
dyHKYUU 0151 6CMABKU 00HO20 dNleMeHma. Bvi306 yHKyuu 0ns ouanazoHa o6vblYHO Npowe Hanu-
camo, lecye uumamo, U OH Oonee dpexmusen, yem 6wl YUk (cM. maxsice pekomenoayuio 84).

82. Ucnoab3yiiTe moaxoasiniue HAUOMBI A5 PeajbHOr0 yMEeHbIIEHHsI eMKOCTH
KOHTeifHepa M y/aJeHusl 3J1eMEeHTOB

s mozo umobwl delicmeumenvHo u30A8UMbC OM USTUUIHEN eMKOCIU KOHmMelHepd, 80CNOb-
3yiimecs MPIOKOM C UCHOIb308AHUEM 00MeHa, a OJisi peanbHO20 YOaleHUsl 2NeMeH08 U3 KOHmellHe-
pa — uouoMoll erase-remove.
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83. Ucnoas3yiiTe oTnagounyio peaansanuio STL

Bezonacnocmyb npesgviute 6ce2o (cm. pexomenoayuio 6). Hcnonw3syiime omaaoouHyro peanuzayuio
STL, oadice ecnu ona umeemcst MmoabKo OJisi 00HO20 U3 8AULUX KOMAUTISLMOPOS, U 0adice eCiiu OHA UC-
NOIL3Yemest MOAbKO 011 OMIAOOYHO20 MECMUPOBAHUSL.

84. [IpeanounTaiiTe BHI30BBI AITOPUTMOB CAMOCTOSITETHHO Pa3padaTbiBaeMbIM HHKJIAM

Pazymmno ucnonvsyiime @ynkyuonanvhvie odvekmol. B ouenv npocmuix ciyyasx manucaumwie
CaMOCMOSIMENbHO YUKIbL MO2YM OKA3amucsi bonee npocmuim u sggpexmusnvim peuteruem. Tem ne
Menee, 6b1308 QN2OPUMMA BMECIO CAMOCMOAMENLHO PA3PAOOMAHHO20 YUKIA MOICEM OKA3AMbCA
bonee GbIPAUMENLHBIM, Jle2ue CONPOBONCOAEMbIM, MEHEe NOOBEPICEHHbIM OUUOKAM U He MeHee
a¢hpexmuenvim.

Ipu evi306e ancopumma nodymaiime 0 HANUCAHUU COOCMBEHHO20 PYHKYUOHANLHO20 06bexma,
KOMOpbLil UHKANCYIUPYem 6C1o HeobXooumyo n02uxy. Hzbezaiime odvedunenus ceéazvisameneii na-
pamempos u npoCmviX (PYHKYUOHATbHBIX 00bekmod (Hanpumep, bind2nd, plus), umo obvluHO CcHu-
arcaem scHocmy kooda. Ilodymatime 06 ucnonvsosanuu iamooa-oubnuomexu [Boost], komopas as-
momMamusupyem 3a0ayy Hanucanus QYHKYUOHANbHbIX 00bEeKMOo8.

85. IMoan3yiiTech MPaBUJIBHBIM AJTOPUTMOM MOMCKA

Jannas pexomenoayus npumMenumMa K NOUCKY OnpedeleHHo20 3navenus 6 ouanasone. Ipu nouc-
Ke 8 HeomcopmupoB8aHHOM OUANA30He UCnoNb3ytime aneopummol find/find_if unu count/count_if.
s noucka 6 omcopmuposanHom ouanazome gvlbepume lower_bound, upper_bound, equal_ range
unu (pegice) binary_search. (Bonpexu céoemy umenu, binary_search 00viuHo — HegepHbiil 6b160p.)

86. ITosp3yiiTech MPaBMIIBLHBIM AJTOPHTMOM COPTHPOBKH

IIpu copmupoeke bl 00NINHCHLL YEMKO NOHUMAMb, KAK pabomaem Kaxicovlil U3 COpmupyouux
anzopummos, u UCNnonb308amsv Haubosee deulesulil cCpedu mex, KOmopble npueoOHbl OJis peuleHusl
sauiell 3a0a4u.

87. JlenaiiTe mpeAnKAThl YNCTHIMU PYHKIUSAMH

IIpeduxam npedcmasisiem co60tl PYHKYUOHANBHBIL 00BeKm, KOMOpblil 6038paujaem omeem 0a/
Hem, 00bI4HO 6 8ude 3naveHusi muna bool. @yukyus sesemces “yucmoil” 8 MamemMamui4ecKom cMvlc-
Jle, eciu ee pe3yNibmam 3a8Ucim MoabKo Om ee apeymenmos (oopamume 6HUMAHUE — 8 OAHHOM CJIy-
uge mepmun “yucmas”’ He umeem HUKaKo20 OMHOUEHUSL K YUCIO SUPMTYATIbHIM (DYHKYUSIM).

He noseonsiime npeduxamam coxpansame unu 00pawamspcs K COCIMOSHUI0 mMak, 4moosl 5mo Mo2no
GIUSAMb HA pe3yibmam pabomvl onepamopa operator(); npu 9mom noHsmue COCMOSIHUSL 8KIIoYaem
KaK OaHHble-YeHbl, MAaK U 2100anbHble cCOCMosaHUsL. [l npeOuKamos JdceiamenbHo 0elams Onepamop
operator() KoHcmanmuot GyHKyue-4ieHom (cM. pekomenoayuro 15).

88. B kauecTBe apryMeHTOB AJIrOPUTMOB 1 KOMIAPAaTOPOB JIyYllle UCIO0JIb30BaTh
(pyHkunoHaNbHBIE 00BEKTHI, 2 He GYyHKIUU
IIpeonoumumenvHo nepedasamov ancopummam QOYHKYUOHAIbHbIE 00beKmbl, a He QYHKyuu,
a KOMRapamopwvl accoyuamueHvlX KOHMeUHepo8 NPOCmo O0MICHbL OblMb QYHKYUOHATLHBIMU 00%b-
exmamu. QyHKYUOHANbHBIE 00BbEKMbL A0ANMUPYEMbL U, BONPEKU OACUOAHUAM, 0DbIYHO darom bonee
Oblcmpblll NO CPABHEHUIO ¢ PYHKYUAMU KOO.

89. KoppekTHo numute GyHKIHOHAIbHbIE 00bEKThI

Paspabamwisatime (hynkyuonaivbuvie 00beKmvl Mak, 4moosl ux KONUPOSAHUe 8bINOTHNIOCH KAK
MooicHo Ighpexmugnee. Tam, 20e smo 803ModIcHO, Oenaiime Ux MAKCUMATLHO a0anmupyemvlmu ny-
mem Hacnedoganusi om unary_function unu binary_function.
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90. N36eraiiTe ABHOr0 BHIOOPA THIIOB — HCNOJB3YiiTe MOJUMOP(HH3IM

H3z6ezatime s6H020 6bl00pa muna 00vekma 05t HacmpouKu noeederus. Hcnonv3ytime wabiomsl
U supmyaibHvle QYHKYuu 07 moeo, 4modvl nogedeHue 00beKma onpeoensiioch e2o munom, a He
8bI36I8AIOUJUM KOOOM.
91. Pa6oraiiTe ¢ THIIaMH, a He C MPEACTABJICHHIMHA

He nvimatimecoy dename xakue-mo npeononodcetus 0 mom, KaK UMeHHo 06vekmul npeocmasie-
Hvl ¢ namamu. Kax umenHo ciedyem 3anucvléamsv U CHumuvléams 00beKmvl U3 Namsmu — nycmb
pewaiom munvt 00bEKMos.
92. N36eraiite reinterpret_cast

Kax enacum pumckas nocnoguya, y aicu xopomkue Hocu. He nwvimatimecs ucnonv3ogamo
reinterpret_cast, umo6bvl 3acmasums KOMRUIAMOP paccmMampusams oumuvl 06veKma 00H020 mund
Kax 6umoel 0bvekma opy2o2o muna. Taxoe delicmeue npomuopeyum 6e30nacHoCmu Munos.
93. U3beraiite npumeHenus static_cast k ykazarensam

K yxaszamenam na ounamuueckue o06bekmul He credyem npumeHam npeobpazosanue static_cast.
Hcnonv3yiime bezonacuvie anbmepramusbl — om dynamic_cast 00 nepenpoeKmuposaHus..
94. N36eraiite npeodpa3oBaHuii, OTMEHSAIOIINX const

Ilpeobpaszosanue munos, ommensiowee Const, Modxicem npueecmu K HeonpeoereHHoMy nogeoe-
HUI0, a Kpome Moo, Mo C8UOEMeNbCmBE0 NI0X020 CIUIIA NPOSPAMMUPOSAHUS 0adice 8 NOM CiyUdae,
K020a npumMeHeHue makoeo npeodpazo8aHs 6NOJHe 3aKOHHO.
95. He ucnoab3yiite npeoopazoBanue Tunos B ctuje C

Bospacm ne ecezoa oznauaem myopocms. Cmapoe npeobpasosanue munog ¢ cmune C umeem
Ppazauunyio (U 4acmo ONAcHy!0) CEMaHmMuUKy 8 3a8UCUMOCHU OM KOHMEKCMA, CHPAMAHHYIO 3 eou-
HbIM cunmarcucom. 3amena npeobpaszosanus munos 6 cmuie C npeodpazosanusimu C++ nomo-
Jicem 3auumumsCcsi Om HeoNCUOAHHBIX OUUOOK.
96. He mpuMmensiiiTe memcepy win mememp K He-POD tunam

He pabomaiime penmeenosckum annapamom (cm. pexkomendayuio 91). He ucnonv3yiime
memcpy u memcmp 0Jiss KONUPOSAHUsL UNU CPAGHEHUSL 4e20-TUb0 CIMPYKMYPUposanHo2o boiee, uem
00bIYHAA NAMAMG.
97. He ncnosb3yiiTe 00beMHEHNsI JIsI TPe0OPa30BaAHUI

Xumpocmy 6ce pagHo ocmaemcsi 1094Col0: 00bEOUHEHU MOICHO UCNONB308AMb 011 NOTYYEHUS]
“npeobpazosanus muna 6e3 npeobpazosanus”, 3aNUCHIBA UHPOPMAYUIO 8 OOUH YJEH U CHUMbIBAS
uz opyzoeo. OoOHaxo 2mo ewe 0Oonee ONACHO U MeHee NPedcKa3yemo, Hem HpUMeHeHue
reinterpret_cast (cm. pekomenoayuio 92).
98. He ncnoJib3yiiTe HeM3BeCTHbIE ApTYMeHThI (TPOETOYHS )

Hanuuue mpoemouuii ¢ C++ — onacroe nacieoue C. Hzbezaiime ux 6 c60ux npozpammax; uc-
nonb3ylime 6Mecmo 9Mmoz0 8blCOKOYposHeable KOHCmpyKyuu u oudauomexu C++.
99. He ncnoJp3yiiTe HeAelicTBUTEIbHbIE 00HeKTHI H HeOe30macHbIe (PYHKIINT

Bul oice ne ucnonvzyeme mpocpoyenmvie aexapcmea? H mnedeticmeumenvhvie 00vexmul, U
“anmuxeapmvie”, HO Hebe30nACHbIe YHKYUU CROCOOHBL HABPEOUNb 300POBLI0 BAULUX NPOSPAMM.
100. He paccmaTpuBaiiTe MaccHBBI OJTUMOP(pHO

Honumoppuas paboma ¢ maccusamu — 6oavwas owubka. K coscanenuio, 06biuno Komnuis-
mMop HUKax Ha Hee He peacupyem. He nonaoaiimecs 6 amy n0yuy!
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[Toctycnosue, 148
[Ipenycnosue, 148
C NEPEMEHHBIM KOJIMYECTBOM apryMeHTOB,
199
[Ia6mon, 140
@yHKuust 00paTHOrO BbI30BA, 36

11}

I1a6mnon, 134
Touxka HacTpoiiku, 136
dynxuuy, 140

[1ab10H MPOEKTUPOBAHUS
Acyclic Visitor, 54
Command, 54; 135
Nonvirtual Interface, 83; 104; 111
Observer, 176
Singleton, 52
Template Method, 83; 104
Visitor, 54; 135

[Bapu, Txeppu, 127

9

OddexruBHOCTS ANIrOpuTM™Ma, 27; 169
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Hayuno-nonyaapuoe usoanue

I'ep6 Catrep, AHapeii AjleKcaHIpPeCKy

CtaHpapTbl nporpaMmmMmupoBaHus
Ha C++

Jlureparypuslii pegaktop C.I. Tamapenko
Bepctka  O.B. Muwymuna

XynoxecTBeHHbI penaktop  E.I1. [Juinnux
Koppekrop JI.A. I'opouenko
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IMoanucano B neuats 29.02.2008. ®opmar 70x100/16.
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Ve neu. 1. 19,35. Vu.-usn. . 13,2.
Tupax 1000 5k3. 3axa3 Ne 0000.

OtneyaraHo no texHosoruu CtP
B OAO “IlevarHbiit 1Bop” uM. A. M. I'opbkoro
197110, Caukr-IlerepOypr, Ykanosckuii np., 15



