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Munnuonam netnewnux npoepammucmos Ha C++

NMpeanuncnosue

Houme npomopernotl dopo2oii — denatime 0OUHAKO8bIE el 0OUHA-
KogviMu cnocobamu. Haxanausatime uouomsi. Cmanoapmusupyiime.
Eouncmeennoe omauuue mescoy eamu u Lllexcnupom — 6 konudecm-

8 UCNONb3YeMbIX UOUOM, A HE 8 pasMepe CLOBaps.

— Anmnan [lepmuc (Alan Perlis) [Beineneno namu]

Jlyuwee 6 cmandapme mo, Yymo oH npedocmagisem 602amviii b160P.

— IlpunuceiBaercst pa3HbIM JHOIAM

ME1 OBb1 XOTCIIH, YTOOBI 3Ta KHHTa CTaja OCHOBOM JUIL CTAaHAAPTOB KOAUPOBAHMS, UCIIOJIB3YCMbIX
Baren KOMaHHOfI, 10 IBYM OCHOBHBIM IMPUYHNHAM.

o Cmanoapmul KOOUPOSaHUs OONICHLL OMPANCAMb JYHUULl ONblm NPob U OUUOOK 6ce20 coobuje-
cmea npospammucmos. B HUX JOIDKHBL COIEPAKAThCS IPOBEPEHHBIE UMOMBI, OCHOBAHHbBIE Ha
OIbITE U TBEPJOM IOHMMAHUM 53blka. B 4acTHOCTH, CTaHIApT KOJAUPOBAHUS JOJDKEH OCHOBBI-
BaThCsl HAa UCUEPIIBIBAIOILEM aHAIM3E JIMTEPATyphl 0 Pa3paboTKe MPOrpaMMHOrO 0OECHEUCHHUS,
U 00bEIMHATH BOSUHO MIPaBUiIa, PEKOMEHIALMY 1 HAWTy4IINe IPAKTUYECKUE PEILEHNUs], KOTOpbIe
B IPOTUBHOM CITy4ae OKa3bIBatOTCS Pa30pOCAHHBIMY 10 MHOTOUMCIICHHbIM HCTOYHHKAM.

e [Ipupooa ne mepnum nycmomul. Ecnn BBl He pazpaboTaere HaOOp MpaBUI, TO 3TO CHETAET
KTO-TO apyroil. Takue “camomnanbHble” CTaHAAPTHI, KaK MPABUIIO, TPEHIaT TeM, YTO BKIIIOYa-
10T HeXKeNaTelbHble Ul CTaHAapTa TpeOOBaHWS;, HAIpPHMEpP, MHOTHE W3 HUX, IO CYTH, 3a-
CTaBJISIFOT MPOTPAMMUCTOB HCIOJIb30BaTh C++ MpocTo Kak ymydrieHHbIi C.

MHOeCTBO TaKMX IUIOXHMX CTaHAAPTOB KOJWPOBAHUS pa3pabOTaHBI JHOJbMH, KOTOPBIE HEIOC-
TATOYHO XOPOLIO MOHUMAIOT A3bIK NporpaMMmupoBaHus C++ WIN NBITAIOTCS YPE3MEPHO AETaIN3U-
poBaTh ero npuMeHeHue. I1noxoi cTanaapT KOIUPOBAHUS OBICTPO TePSET KPEIUT JOBEPHs, U B pe-
3yJpTaTe HECOIVIACHE WJIM HEIPUATHE NMPOrpaMMUCTAMHU YacTH €ro MOJIOKEHUH pacnpocTpaHseTcs
Ha BECh CTaHJAPT LIEJIMKOM, IepeuepKkuBas COAEpKalluecs B HEM pa3iIMyHbIe MOJOXKHUTEIbHbIE CO-
BeThl U pekoMeHaauuu. Y 3To — B ydiieM cinyyae, IOTOMY YTO B XYJIIEM CIydae TaKod CTaHAapT
1 €O BBINOJHEHUE MOTYT ObITh HAaBSI3aHBI PYKOBOACTBOM.

Kak monb3oBaTbCs 3TOW KHUIOM

Jlymams. Hago noOpOCOBECTHO cCiIe0BaTh YMHBIM COBETaM, HO JieJaTh 3TO HE Bclemnyn. Bo
MHOTHX pa3fefiax 3TOW KHHUTH ecTh monpasaen ‘“VckmoueHus”, B KOTOPOM MPHUBOISTCS HECTaH-
JapTHBIC, PEIKO BCTPEYAIOIINECS CUTYAIMU, KOTIa COBET M3 OCHOBHOTO Pa3zena MOXKET OKa3aTbCs
HerpuMeHUM. HuKakoe KONMM4ecTBO Jake CaMbIX XOPOIIMX (MBI HAa 9TO HaJEeMCs) COBETOB HE MO-
T'YT 3aMEHHUTH T'OJIOBY.

Kaxknas komanna pa3paboTYMKOB OTBEYAET 3a NPHHATHE COOCTBEHHBIX CTaHIAPTOB U HECET OT-
BETCTBEHHOCTb 32 HUX M 33 HEYKOCHHUTEJIBHOE ClleIoBaHME WM. Baria xomMaHa — He UCKIIIOYEHHE.
Ecnu BBl — pyKOBOAUTENb, IPEIIOKUTE WICHAM CBOCH I'PYIIBI HOYy4acTBOBATh B pa3pabOTKe CTaH-
JIapTOB, KOTOPBIM Tpymma OyzaeT cienoBath B cBoei pabore. Jlronu Bcerna OXoTHEE CIeNyoT Ipa-
BUJIaM, KOTOPbIE OHH CaMH IS ce0s BEIpadaThIBAIOT, YeM TEM, KOTOPBIE UM HaBSI3aHBI.
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Ota KHHTa [peHa3HaueHa ISl TOTO, YTOOBI MOCIY)KUTh OCHOBOH JUISl BAILIETO CTaHAApTa KOIH-
poBaHus U OBbITH B TOW WJIM MHOW Mepe BKIIOYEHHOH B Hero. ITo — He ultima ratio B cTaHapTax
KOIMPOBAHMS, M Ballla IPYIIIa MOXKET pa3padoTaTh (MM NPUOABUTH) CBOM MPaBUia, B HAUOOJbIIEH
CTETIeHN TOIXOSIINE s Balllell KOHKPETHOW TPYIITBI WM JUTSI KOHKPETHOU pemaeMoi 3aa4n, TakK
YTO BBl HE JOJDKHBI OBITH CKOBAHBI 3TOM KHUI'OH IO pyKaM M HoraMm. TeM HE MeHee, Mbl Hajeemcs,
YTO 3Ta KHUTa TIOMOXET BaM cOepedb BpeMsi U yCHIIUS TpU pa3paboTke COOCTBEHHOTO CTaHIapTa
KOIMPOBAHMS, a Takke OyJeT CHOCOOCTBOBATH MOBHIICHHUIO €r0 KaUeCTBa 1 MOCIEA0BATEILHOCTH.

O3HaKOMbTE WIEHOB CBOEH KOMAHIBI C ATOW KHUTOH, M MOCII€ TOTO, KAK OHU TMOJHOCTBIO MPO-
YTYT €€ U MO3HAKOMSATCS CO BCEMU PEKOMEHIALMAMH M UX 0OOCHOBAHMSMH, PEIIUTE, KaKHe U3 HUX
MIOJXOOAT BaM, a Kakue B CHIIy OCOOCHHOCTEH Ballero NpoeKkTa il Bac HempuMeHuMEl. [locne aTo-
ro CTPOTro MpHICpPKUBaiTeCh BBIOpaHHOU cTparteruu. [locie TOro kak KOMaHIHBIA CTaHIAPT MPH-
HAT, OH HE JIOJDKEH HapyIIaThesl HHAa4Ye Kak [0 COTTaCOBAaHHOMY PELIEHHIO BCEH KOMAHABI B LIEJIOM.

W HakoHel, MepHOANYECKH TBOPYECKH IepecMaTpuBaiiTe cOOCTBEHHBIC CTAaHAAPTHI C YYETOM
IIPAaKTUYECKOTO ONbITA, IPUOOPETEHHOTO Beeil KOMaH0M Mpy paboTe Hall IPOEKTOM.

CTaH,EI,aprI KOOMpoBaHUA U Bbl
Xopolue cTaHAapThl KOJAUPOBaHU MOTYT IPUHECTH HEMAIYIO BBITO/LY C Pa3IMYHbIX TOUEK 3PEHHS.

o [losviuenue kavecmea kooa. Pabota B COOTBETCTBUH CO CTaHOAPTOM ITPUBOIAUT K OAHOTHII-
HOMY PCIICHUIO OQWHAKOBBIX 3a/la4, YTO MOBBIIIACT ACHOCTH KOJa W YNPOIIacT €ro Compo-
BOXICHHUC.

o Tlosviuenue ckopocmu paspabomxu. PazpaboTunKy He PUXOAUTCS PELaTh BCE 3a1aull U IPUHU-
MaTb pelleHus “C Hys .

o [logviutenue yposus ezaumooeticmeuss 6 komande. Hanuane crangapra Mmo3BoJsieT YyMEHb-
IINTH PA3HOTJIACHs B KOMaHAE M YCTPaHUTh HEHY)KHBbIE e0aThl 0 MEJIKHM BOIpOcaM, 00-
Jier4aeT NOHMMaHKe U NOJJIEPKKY Yy>KOro KoJa WieHaMHU KOMaH/Ibl.

e Coenacosannocms 6 pabome. Ilpu UCNOIB30BAHUM CTaHAAPTa Pa3pabOTUMKU HANpPABIIAIOT
CBOU yCUJIUS B BEPHOM HAIIPABIEHUM, HA PELICHUE JCHCTBUTENLHO BasKHBIX 3a]a4.

B HanpskeHHOM 00CTaHOBKE, IIPU JKECTKUX BPEMEHHbIX PAMKAX JTHOJH OOBIUHO JENAIOT TO, YEMY
UX YYMJIM, K 4eMy OHH IPHUBBIKIM. BOT nouemy B GonbHMIAX B IyHKTaX IEePBOIl NOMOILYU IIPEAIO-
YUTAIOT OINBITHBIX, TPEHUPOBAHHBIX COTPYAHUKOB — JaXe XOPOLIO OOYUEHHBIE U 3HAIOIIE HOBUY-
KU CKJIOHHBI K NTaHUKE.

VY pa3paboTYMKOB NPOrPaMMHOIO 00ECIEUEHNs] PETYIIIPHO BOSHUKAIOT CUTYyalluH, KOTAa 4TO-TO
HaJo OBUIO cHenaTh ele BUepa — Ha To3aBuepa. Korma Ha Hac maBUT rpaduk padoT (KOTOPHI
K TOMY € UMeeT TeHAEHLUIO CABUTaThCs B OJTHOM HANPaBJIEHUH, U TO, YTO O IUIAHY JOJDKHO OBLIO
3apaboTaTh 3aBTPa, OT HAC HAYMHAIOT TPeOOBaTh €lle BUEpPa...), Mbl pabOTaeM TakK, KaK IPHydEHBI.
Hepsuumusble MporpaMMUCTBL, KOTOPBIE AaXke IPU OObIYHOM HecnelHoll paboTe He IOMHAT O Mpa-
BUJIBHBIX NIPUHIIUIAX Pa3pabOTKU IPOrPaMMHOr0 0OecredeH s (a TO U BOBCE HE 3HAKOMBI C HUMH),
IIpU HEXBaTKE BPEMEHU OKaXKyTcs elle HeOpexxHee, a UX KoJ OyaeT u3obunosath omudkamu. Coot-
BETCTBEHHO, MPOTrPaMMUCT, KOTOPbIHA BbIpaboTal B ceOe XOPOIIUE MPUBBIYKUA M PErYISIPHO HMU
HOJIB3YETCs], IPU “TIOBBIIIEHHOM JaBlIeHUU OyJeT MPOJOoKaTh BbIIaBaTh KA4€CTBEHHBIN KOJ.

CraHaapThl KOAUPOBAHUS, IPUBEICHHBIE B 3TON KHUTE, IPEICTaBIAOT CO00H HaOOp pPEeKOMEH-
Jauuil 10 HalMCaHUIO BBICOKOKAUECTBEHHOro koja Ha C++. B HHUX CKOHLEHTpupoBaH Oorarhlit
KOJUIEKTUBHBIH OIBIT BCEro coo0IiecTBa NporpaMmMucToB Ha C++. MHorue U3 3TuX 3HaHUH pazopo-
CaHBbI 10 YaCTSM 110 CaMBIM Pa3HBIM KHMIaM, HO HE MEHblIee KOJMYECTBO 3HAHUIl mepenaercs usy-
CTHO. MBI ocTapaluch coOpaTh pa3poO3HEHHBIE CBEJCHUS B OJHOM KHHUI€ B BUJIE KOJUICKLIUY ACHBIX,
KOMIIAKTHBIX IIPABUII C HOSCHEHUSAMH, IIPOCTHIX AJIsI HOHUMAHUS U CIIE€A0BAHUS UM.

KoneuHo, naxe caMble JTydllle CTAHAAPTHl HE MOT'YT OMENIATh HAUCAHUIO IUIOXOro koja. To
K€ MOXHO CKa3aTb O JIIOOOM SI3bIKE NPOrPaMMMPOBAHUS, IPOLECCE WM METOLONOTHH. XOpOLIMi
Ha0Op CTaHIApTOB BOCIIUTHIBAET XOPOIIUE IPUBBIYKU U JUCLMIUIMHY, [IPEBBIIAIONIYI0 OOBIYHBIE

10 Mpeoncnosue



Ctp. 11

HOPMBI. DTO CIY)KHUT XOPOIIUM (YHAAMEHTOM IS JaJbHEHIIEro YCOBEPIIEHCTBOBAHKS 1 MTOBBILIE-
HUS KBanudukanuu. OTo HE MpeyBeNHYECHUE U He KPacUBBIE CIIOBA — IIeped TeM, KaK HayaTh IH-
caThb CTHXH, HAJ0 BIAJETh CIOBapHBIM 3allacOM M 3HATh IpaMMAaTHKy. MBI HajeeMcsl, 4TO Haa
KHUTa yIIPOCTHT YIS BAC MyTh K TIO33HMHU ITPOTPAMMHUPOBAHHSI.

DTa KHHTa MpeIHa3HaYeHa I IPOTPAMMICTOB BCEX YPOBHEM.

Ecnu BBl HauMHAOMMI MPOTpaMMHUCT — MBI HajeeMcs, YTO PEKOMEHIAMH M UX IOSCHEHHS
JOCTATOYHO IOYYUTENbHBI U TIOMOTYT BaM B NOHMMAaHUM TOTO, KaKHe CTWIM U UAUOMBI C++ moza-
Jep’KUBaeT Hanboliee ecTECTBEHHBIM 00pa3oM. B ommcaHMM KakOOoro ImpaBmia U peKOMEHAAUH
IIPUBOANTCS KpaTkoe 000CHOBaHUE M OOCY)KAEHHE, YTOOBI BBl HE IPOCTO MEXaHUUYECKU 3alIOMHIIIN
IIPABHJIO, & TIOHSUIN €T0 CYTh.

Jst IpOrpaMMHUCTOB CPEJHEr0 M BHICOKOTO YPOBHS IPH ONHMCaHUHM KaXKAOTO IIPaBHia MPHBO-
JIUTCSI CIICOK CCBUIOK, KOTOPBIM IO3BOJUT BaM YIIyOJICHHO M3y4YHTh 3aMHTEPECOBABIIMH Bac BO-
IpocC, MPOBEIs TIOUCK KOPHEH MMpaBuiia B CHCTEME THIIOB, TPaMMaTHKE U 00beKTHOIM Mozenu C++.

Kakum Obl HM OBLT Balll YpOBEHb Kak NMPOrPaMMHUCTa — BEPOSITHO, BbI paboTaeTre Haja CIOKHBIM
IIPOEKTOM HE B OAMHOYKY, a B KOMaHe. FIMEHHO B 5TOM cifyyae pa3paboTka CTaHIapTOB KOXUPOBAHMS
OKyIaeTcsl CHoJIHA. BbI MoXeTe MCHONIB30BaTh UX I TOTO, YTOOBI MOATSIHYTH BCIO CBOIO KOMaHIY
K OHOMY, GoJiee BEICOKOMY YPOBHIO, M 00€CTICUHTD TIOBBIIICHHE Ka4eCcTBa pa3padaThIBAeMOro Koza.

06 aTon KHUre
OCHOBHBIMY NPUHIUIIAMA AU3aiHA JAHHOW KHHUTH SBIISIOTCS CIIEIYIOIIHE.

e Kpamxocmv — cecmpa mananma. Yem Oomblie cTaHAAPT KOAUPOBAHHSA IO pazMepy, TeM
0oJIblIIe IIAHCOB, YTO OH OyJeT OJIaromoJiydYHO NMPOUTHOPHUPOBAaH. UMTAIOT U HCIHOJIB3YIOT
0OBIYHO KOPOTKHE CTAaHAApThHl. [\JTMHHBIE pa3zielnbl, KaKk NPaBHIO, MIPOCTO HPOCMATPUBAIOT
“No AuaroHajgn”, KOPOTKHE CTaThU OOBIYHO yIOCTAMBAIOTCS BHUMATEIBLHOTO IIPOYTEHUS.

e Huxakoii mamepuan ne 0012icen 8bl3bl8amyb OUCKyCcuil. DTa KHUTA JOKYMEHTUPYET IIUPOKO
UCIIOJIb3yeMbIE CTAHIAPTHL, a He u300peraeT ux. Eciu HekoTopasi peKoMeHAalUs He IpUMe-
HMMa BO BCEX CUTYallUsAX, TO Mbl TaK M IHIIEM — “ToJyMaiiTe 0 npuMmeHeHHH X~ BMECTO
“nenaiire X”. Kpome TOro, k Kax oMy [IPaBUILYy yKa3aHbl BCE OOLIENIPUHSTHIC UCKIIIOUEHHUS.

e Becv mamepuan dondicen Ovims 060cHO6aH. Bee peKOMEHIANK B 3TOW KHUTE B3ATHI U3 CY-
IIECTBYIOIIMX IIEYaTHHIX PadoT. B KOHIle KHUTH NMPHBENIEH CIHCOK UCIIOIb30BaHHOM JIHUTEepa-
Typbl 10 C++.

e Mamepuan He donxcen 6bims Oananen. Mbl He JaeM peKOMEHIAIMH, KOTOPBIM BBl M TaK Clie/Tye-
T€, KOTOpbIE 00ECIIeUNBAIOTCS KOMITWIIITOPOM I KOTOPBIE YK€ M3JI0XKEHBI B IPYTHX paszeax.

e Hampumep, “He BO3BpalIaiTe yKka3aTelb/CChUIKY Ha JIOKAJIBHYIO IEPEMEHHYI0” — XO0pOo-
LIMHA COBET, HO OH HE BKIIIOYEH B JIaHHYIO KHHT'Y, TIOCKOJIbKY IMPAKTHYECKU BCE KOMITUIISI-
TOPBI BBIAAIOT COOTBETCTBYIOIIEE MPEIYIPEKICHUE, K TOMY XKE 3TOT BONPOC PaCKpPhIBa-
€TCs B TICPBOM pa3/ielic KHUTH.

e Pexomenpmanus “UCIONB3yHTE penakTop (KOMIMIATOP, OTIAJUUK)” — TOXKE XOPOUIMH
COBET, HO, KOHEYHO, Bbl HCIIOJb3YeTE€ 3TH MHCTPYMEHTHI U O€3 Halllero HaroMHHAaHMS.
BwmecTo 3TOro Mbl pekOMeH/1yeM HCIO0JIb30BaTh aBTOMAaTU3UPOBAHHBIE CUCTEMBI COOPKU
[IPOTPaMM M CUCTEMBI YIIPABJICHUS BEPCUSIMHU.

e Eme oauH coBer — “He 370ynotpedisiiite goto” — UCXO/s U3 HAIIero OMbITa, U TaK
MINPOKO M3BECTEH BCEM MIPOTPAMMHUCTAM, TaK YTO HET CMBICIIA IOBTOPSTHCS.

Kaxxnprit pa3men cocTOUT U3 CIEAYIONINX YaCTeH.

®  3aenasue. KpaTkoe Ha3BaHHe pasfena, MOSCHSIONIEE, 0 4YeM OyAeT UITH pedb.

e Pesome. KpaTkoe M3J105)k€HHE CYTH BOIIPOCA.

Mpeaucnosue 11
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e ObcysicoeHue. PaclimpeHHOE TMOSICHEHHE PEKOMEHIAIMK. 3a4acTyr0 BKJIFOYAeT KpaTKoe
000CHOBaHHUE, HO YUYTUTE, YTO MOJIHYIO HHPOPMALIUIO MO IaHHOMY BOIIPOCY CJIEeIyeT UCKATh
B IIPUBEICHHBIX CCHUTKAX.

e [Ipumepwr (ecnu TakoBble UMeroTcs). IIpuMepsl, JeMOHCTPUPYIOLIUE HPABUIO WM 1O3BO-
JISFOLTHE JyYIle €T0 MOHTH U 3alIOMHHUTb.

e Uckniouenus (ecnu TakoBble uMerorcs). Onucanue curyauid (0OBIYHO PelIKuX), KOrjaa MpH-
BEJCHHOE MpaBWIO HenmpuMeHnMo. OIHAKO OCTeperanTech MmonacTh B JIOBYIIKY, AyMasi, 4TO
Balll ciIy4yail 0coObli U 4TO B Ballel CUTyallMH 3TO MPaBUIIO HEIIPUMEHUMO, — OOBIYHO NpHU
3/IpaBOM Pa3MbIIIJICHUM OKa3bIBACTCS, YTO HUYETO OCOOOTO B Balllel CHUTYallMd HET U OIH-
CaHHOE MPABUJIO MOXKET OBITh C yCIIEXOM BaMU IIPUMEHEHO.

e Ccouiku. B npuBenieHHO# B 3TOM monpasaene aureparype no C++ Bbl Haiiiere 6osiee mos-
HBII aHAJIN3 PacCMaTPUBAEMOIo B pa3ziesie Borpoca.

B kaxmoit yacTu KHUTM MMeeTcs “‘Hanbosiee BaXKHBIW pasliesl” — OOBIYHO ATO IMEPBBIA pa3jen
yacty. OJTHAKO MHOT/IA 3TO MPaBUJIO HAPYIIAJIOCh B CBSI3U C HEOOXOIUMOCTBIO IOCIIEI0BATEIBHOTO
1 CBA3HOTO H3JIOKEHUS MaTepuana.

bnarogapHocTun

Ms! ot Beell aymu GnarofapHsl pepakropy cepuu besapry Crpaycrpymy (Bjarne Stroustrup),
penakropam Ilutepy T'opmony (Peter Gordon) u Jle66u Jladdeptu (Debbie Lafferty), a takxe
Tuppemny Anbaxy (Tyrrell Albaugh), Kum Bbonuxaiimep (Kim Boedigheimer), [xony @ymnepy
(John Fuller), Bepuapny I'apduu (Bernard Gaffney), Kypry Ixoncony (Curt Johnson), Yannue
JIupu-Koty (Chanda Leary-Coutu), Yapnu Jleagu (Charles Leddy), Xurepy Mymmiin (Heather
Mullane), Uytn IIpaceprcuxy (Chuti Prasertsith), Jlape Baiiconr (Lara Wysong) u BceM ocTabHBIM
paborHukam wuznarensctBa Addison-Wesley, momoraBmiMM HaM B Hameid paboTe Hax 3TUM
npoekToM. Ham ObLJI0 04eHb MPHUSITHO paboTaTh ¢ HUMH.

Ha unero un opopmiieHre KHUTM Hac HATOJIKHYJIM HECKOJIBKO MCTOYHHKOB, BKJIIOYAs TaKue, KakK
[Cline99], [Peters99], a Takke pabOTHI JIEr€HIAPHOTO U IIHUPOKO HUTHpyemoro Amnana Ilepiuca
(Alan Perlis).

Ocobast GarofapHOCTb TEM JIIOASM, YbM OT3BIBBI ITOMOIJIM HaM CHENaTh MHOTHE YacTH KHHUIH
HAMHOTO JIy4ILIMIMH, Ye€M OHH ObL1H OblI 0e3 31X 3amevaHuii. OCOOEHHO OOJBIIOE BIMSHUE HA KHHUTY
OKazaiM ocTpble KoMMeHTapun bespaa Ctpayctpyna. Mbl O4eHb XOTHM MOOIAaroAapuTh 3a aKTUBHOE
y4acTre B 00CYXKIICHUM MaTepHraia 1 BbICKa3aHHbIC 3aMEUaHus TaKKX Jrojei, kak J[piiB AGpamc (Dave
Abrahams), Mapmamn Knaitn (Marshall Cline), Kesnmua Xennn (Kevlin Henney), ['oBapny Xunnant
(Howard Hinnant), [lxum Xaiicnon (Jim Hyslop), Huxoman [Ixocartuc (Nicolai Josuttis), Mon Kanb
(Jon Kalb), Makc Xecun (Max Khesin), Cten Jlunnman (Stan Lippman), Ckort Meiiepc (Scott
Meyers) u Iseun Bangesypa (Daveed Vandevoorde). Kpome Toro, otiensHoe criacu0o XOTeNnoch Obl
ckazath Yaky Ammmcony (Chuck Allison), Camupy Baitsiro (Samir Bajaj), Mapky bapOypy (Marc
Barbour), Tpesucy Bbpayny (Travis Brown), Hury Kym6ecy (Nil Coombes), [lamuany deueBy (Damian
Dechev), CtuBy [ptoxapcry (Steve Dewhurst), ITutepy /IumoBy (Peter Dimov), Attune ®exepy
(Attila Feher), Anany I'puddurcy (Alan Griffiths), Muun Xennunry (Michi Henning), Txelimcy
Kanze (James Kanze), baproury Munescku (Bartosz Milewski), Matty Mapkycy (Matt Marcus),
banory Ilany (Balog Pal), Bmamumupy Ipycy (Vladimir Prus), [Isny Cakcy (Dan Saks), JItoky Baruepy
(Luke Wagner), Matsio Bunscony (Matthew Wilson) u Jleopy 3onmmany (Leor Zolman).

Kak 00bI4HO, BCE OCTABILIHECS B KHUTE OIMOKH U HEJJOCMOTPBI — Ha Halllel COBECTH, a HE Ha UX.

I'ep6 Catrep (Herb Sutter)
Amnnpeil Anexcanapecky (Andrei Alexandrescu)

Cuoti, centsops 2004
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Bonpocbl opraHm3sauuvm v ctpatermm

Ecnu 6v1 cmpoumenu cmpounu 30anus mak sHce, KaKk npOSPAMMUCTIbL
NUULYM NPOSPAMMbL, — MO NePeblil Jice 3anemesuiull Oamen paspyuiu
ObL 6CIO YUBUNUZAYUIO.

— Jxepanba Baiin6epr (Gerald Weinberg)

Crnenys Benukoit Tpaguiwn C nu C++, Mbl HAaUMHAeM OTCYeT C Hyns. [ TaBHBIN cOBET — MO HO-
MepoM (0 — roBOPHT O TOM, YTO OCHOBHOM COBETYHK I10 IIOBOJY CTaHAAPTOB KOJUPOBAHHS — HAIIH
YyBCTBA U OLIYIICHHUS.

OcrasnpHas 4yacTh 3TOH IJIaBbl COCTOUT W3 HEOOJBIIOrO KOJUYECTBA TINATEIBHO OTOOPaHHBIX
BOIIPOCOB, KOTOPBIE HE HMEIOT IPSIMOTO OTHOLIECHUS K KOAY Y MOCBSILEHBI BA)KHBIM HHCTPYMEHTAM
Y METOJlaM HalMCaHMs HaJIe)KHOTO KOJa.

B aTOM pasnene kHUTHM HanboJiee BaXKHOW MbI CUMTAaeM HYJIEBYIO pekomeHaaiuio — “He meno-
yHuTech, win UTo He clienyer cTaHIapTU3UpOBaTh .
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0. He menouunTtecsh, unn Yto He cnepyer
cTaHpapTUu3npoBaTtb

Pesiome

Ckaxem KpaTKO: HEC MCIIOYUTEChH.

O6cyxaeHune

Bomnpocs! mepcoHanbHOTO BKyca, KOTOPBIC HE BIMSIOT HAa KOPPEKTHOCTh U YUTAEMOCTb KOJa, He
OTHOCATCSl K CTaHJapTy KoaupoBaHHs. J1000# npogeccroHanbHbI MPOrPaMMHUCT CMOXKET JIETKO
IIPOYECTh M 3alucaTh KoJ, GopMaTupoBaHHE KOTOPOr0 HEMHOTO OTIIMYAETCsl OT TOT0, KOTOPBIM OH
00OBIYHO TIONB3YETCS.

Hcnone3yiiTe 01HO U TO e GopMaTHpOBaHUE B Mpeeaax OJHOIO MCXOAHOTO (aiiia Wi Jaxe
LIEJIOTO TPOEKTA, TOCKOJbKY MepexoJl OT OJHOTO CTWIA (OPMaTHPOBAHUS K IPYroMy B Ipejenax
oJHOTO (hparMeHTa UCXOMHOTO TEKCTa JOCTaTOYHO CHIIBHO pazapakaeT. Ho He mblTaiitech obecre-
YUTh OJJHO U TO ke (JOPMATUPOBAHUE B pa3HBIX MPOEKTAX WM B LIEJIOM I10 BCEI KOMITAHUH.

BoT HECKOJIBKO BOIPOCOB, B KOTOPBIX HE B)KHO TOYHOE CJICJOBAHHE MPABHIIY, a TPEOYeTCsl BCEro
JIMIIB TOCIIEOBAaTENIbHOE TIPUMEHEHHE CTHIIS, UCIIONb3YeMOro B (aiiie, C KOTOPBIM Bbl paboTaere.

e He cnedyem onpedensimv KOHKpeMHbLI pazmep OmMCmyna, Ho ciledyem ucnoib308ams Om-
cmynul 0Jis ROOYEPKUSAHUST CIPYKMYPbl npocpammbl. JIsl OTCTYIA UCTONB3YATE TO KOJTHYe-
CTBO CHMBOJIOB, KOTOPOE BaM HPABHTCS, HO 3TO KOJMYECTBO JOJDKHO OBITH OAMHAKOBO, KaKk
MHUHUMYM, B TIpenenax ¢aiina.

e He onpedensiime KOHKpEmMHYIO ONUHY CMPOKU, HO OHA OO0J)CHA OCMABIAMb MeKCm Y0000-
yumaemvim. VIcNONb3yiTe Ty JUTHHY CTPOKH, KOTOPAs BaM MO AyIle, HO HE 3J0YNOTpeOsiiiTe
ero. VccrenoBanus MoKasajiu, 4TO Jerde BCEro BOCIPUHUMACTCS TEKCT, B CTPOKE KOTOPOIo
HAXOAUTCS JIO JACCSTH CIIOB.

o Cnedyem ucnoib306ams HENpOMUEOpeyUsble CO2NAUEHUs 00 UMEHOBAHUU, HE CIUUKOM MEI0YHO
peanamenmupyst e2o. VIMEeTcst TOJIBKO JIBa MMIICPATUBHBIX TPeOOBAHMUSI [0 TIOBOJY UMCHOBAHUSL:
HUKOTZIA HE MCMOJB3YHTEe MMEHA, HAYNHAOLIMECS C MOAYCPKUBAHNUS HIIH COZCPIKALIIE IBOMHOES
HOJYEPKUBAHKE, W BCErJIA MCIIONB3YWTE Ui MaKpOCOB TOJIBKO IPOMHUCHBIE OyKBbI (ONLY_
UPPERCASE_NAMES), 1py 3TOM HHKOTZIa HE MPUMEHsIS B KQYeCTBE UMEH MaKpOCOB OOBIUHBIC
CJIOBA I COKpAIIICHHUs (BKIIFOUAst PACIIPOCTPAHCHHBIE [TApaMeTPhI 1Ia0JI0OHOB, Takue Kak T wim U;
samvck #define T anything mMoxer npUBeCTH K KPYIHBIM HENPUATHOCTAM). B ocTanbHBIX
CITy4asix HCIOJB3YHTEe HEMPOTHBOPEUMBbIC 3HAYNMbBIC UMCHA W CIIEIYUTE COIIIAIICHUSIM, PUHS-
TBIM TS JaHHoro Qaiiia mwin Momyist. (Ecin Bel He MOXkeTe camu pa3padoTarh coriaiieHue 00
HUMEHOBAHHUH, TIONPOOYITE BOCIIONB30BATHCS CIIE/AYIOIIMM: MMEHA KIIACCOB, (DYHKIIMI M TIEpEYrC-
JIEHUH JOJDKHBI BBITTIiIeTh Kak LikeThis, umena nepemennsix — 11keTh1is, nmena 3akpsi-
THIX WICHOB-IaHHbIX — 11keTh1is_, u umena makpocoB — LIKE_THIS.)

® He npeonucwigatime cmuite KOMMEHmMapues (Kpome mex ciyuaes, Koeod CneyuaibHblil UHCH-
PYyMeHmapuii UCnOob3yem ux 01 OOKYMEHMUPOSAHUSL), HO NUULUME MOJIbKO HYHCHblE U NOJIe3-
Hble KoMMeHmapuu. BMecTo KOMMEHTapHeB MUIIKTE, IIe 3TO BO3MOXKHO, KOJ (CM., HApHUMep,
pykoBozicTBo 16). He numimre KOMMEHTapHu, KOTOPBIE IIPOCTO HOBTOPSIIOT Ko KoMMenTapuu
JOJDKHBI Pa3bSICHATH UCIIOJIB30BAHHBIN [TOXO0A 1 000CHOBBIBATH €IO.

W HakoHel, He MBITAWTECH 3aCTABISATH MCIOIB30BATH YCTApEBIINE MpaBwWia (CM. mpuMepsl 2 u 3),
JlaXKe eciIi OHU MMEIOTCsI B CTapbIX CTaHAApTaX KOJAUPOBAHMUS.

14 Bonpochkl opraHn3aLmm u cTparerum
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Mpumepsl

Ipumep 1. Pasmewenue ¢ueypnoix ckobok. Her HUKaKo#l pa3HUIIBI B TUIaHE YI000UYUTaEMOCTH
clenyomux GparMeHToB:

void using_k_and_r_style() {

void putting_each_brace_on_its_own_line()
{/ -
void or_putting_each_brace_on_its_own_line_indented()

/...
}

Bce npodeccroHabHbIe TPOrPAaMMUCTBI MOTYT JIETKO YHTATh U NUCAmb B KaXKIOM U3 dTHX CTH-
neit 6e3 kakux-nmubo cnoxuHocredd. Ho cienyer ObiTh mocnenoBarenbHbiM. He pa3smeniaiite cKOOKH
KaK MPHUICTCS WM TaK, YTO UX pa3MelleHHe OyIeT CKPBIBATh BIOXKEHHOCTh 00JIacTel BUTUMOCTH, U
MBITANTECh CIIEI0BATh CTUIIIO, PUHITOMY B TOM WM MHOM (aiine. B naHHOW KHUTE pa3MelieHHe
CKOOOK IPHU3BAHO 0OECHEYNTH MAKCHMAIBHYIO YI00OYHTaeMOCTh, IIPH 3TOM OCTaBasiCh B paMKax,
OIIPE/ICIICHHBIX PEAAKTOPCKIMH OTPaHUYCHUSIMHU.

Ipumep 2. IIpobenvr unu madynayus. B HEKOTOPBIX KOMaHIaX HCHOJNb30BaHUE TaOysALUU 3a-
npeuieHo (Hanpumep, [BoostLRG]) Ha ToM OCHOBaHMH, YTO pa3Mep TaOYJISAILMHA BapbUPYETCs OT pe-
JaKTOpa K PEAaKTopy, a 3TO HPHUBOAUT K TOMY, YTO OTCTYIBI OKa3bIBAIOTCS CIMIIKOM MAJbl WA
CIIMILIKOM BEJMKH. B mpyrnx koMmaHzmax TaOyssuM paspenieHbl. BaxHo TOMbKO OBITH MOCHenoBa-
TeNbHBIM. Ecn BEI 1MO3BOJIsIETE MCIIONB30BaTh TaOyIAIMIO, yOMUTECh, YTO TaKOe PEIICHHE He Oy-
JeT MelaTh SICHOCTH KOJa U ero yAoOOYMTaeMOCTH, €CIM WICHBI KOMAHIb!l OyOyT COIIPOBOXKIATH
KOJ JpyT Apyra (cM. pyKoBOacTBO 6). Ecii ucnois3oBaHue TaOyISsIUM HE Pa3perieHo, ITO3BOJIBTE
penakropy npeoOpa3oBeIBaTh NMpoOesbl B TaOYNALMK MPH YTCHUH UCXOTHOTO (aiina, 4ToObl Mpo-
rpaMMHECTBI MOTJIH paboTaTh ¢ HUMH B penakrope. OIHAKO yOSAUTECh, YTO TPH COXPaHEHHH (ailia
TaOynsust OyieT BHOBb IpeoOpa3oBaHa B IPoOEIbI.

Ipumep 3. Beneepckas 3anuce. 3anuch, IpH KOTOPO HHGOPMAIHS O TUIE BKIKOYACTCS B UMS
IIepeMEHHON, MPUHOCHT TI0JIB3Y B S3bIKE IPOrPaMMHUPOBAHUS, HEOE30IIAaCHOM C TOYKH 3PCHUS TUTIOB
(ocoberno B C); BO3MOXHA, XOTS M HE IPUHOCHT HUKAKOH MOJB3BI (TONBKO HETOCTATKH) B OOBEKT-
HO-OPHEHTHPOBAHHBIX S3bIKaX; U HEBO3MOXKHA B 00OOMIEHHOM NMPOrpaMMHpPOBaHUM. Takum oOpa-
30M, CTaHAAPT KoxupoBaHus C++ He TOKEH TpeOOBaTh HCIIONB30BaHNUS BEHTePCKOH 3aITicH, Ooee
TOT'0, MOXET IOTPEeOOBATh €€ 3amperTa.

Ipumep 4. Ooun 6x00, ooun evixo0 (Single entry, single exit — “SESE”). cTropudecKku HEKO-
TOpPBIE CTaHIAPTHI KOAUPOBAHMS TPEOYIOT, YTOOBI KaXkaask GYHKIH UMENa B TOYHOCTH OJUH BBIXO,
9TO IoJpa3yMeBacT OJHY HHCTPYKIHIO return. Takoe TpeOoBaHHE SBISETCS YCTAPEBIINM B SI3BI-
Kax, MOJAEPKUBAIOIINX UCKIIIOUEHNS U AECTPYKTOPHI, TaK YTO (PyHKIMU OOBIYHO UMEIOT HECKOIBKO
HESIBHBIX BEIXOJJOB. BMECTO 3TOr0 CTOWT Clle/IOBAaTh CTaHAAPTY HAIOJOOME PEKOMEHAANH 5, KOTO-
past TpeOyeT OT QYHKLMHA MPOCTOTH! M KPATKOCTH, YTO AENAeT UX 0ojee MPOCTHIMU ATl IOHUMAaHHS
u OoJiee YCTOHYMBBIMH K OIIHOKaM.

Ccbinku

[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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Ctp. 16

1. KomnunupyiTte 6e3 3amevyaHunm
npv MakCMMaJsibHOM YPOBHe

npeaynpexapeHumn

Pesiome

Crnenyer cepbe3HO OTHOCHUTBHCS K HPEAYNPENACHHSIM KOMITWIATOPA W HCIOJIb30BaTh MaKCH-
MaJIbHBI YPOBEHb BbIBOJA IPEAYNpPEXKAEHUH BalluM KoMIuisTopoM. KoMnwisaius NoiKHA Bbl-
MOJIHATBHCS 0e3 Kakux-JInOo MpeaynpexaeHuid. Bl T0DKHBI MOHMMATh BCE BbIIaBaeMble MpeayIpe-
JKJIEHHSI U YCTPAHATh UX ITyTeM U3MEHEHUs KO/a, a HE CHIKEHUs YPOBHS BbIBOJIA NPEAYIPEKICHUI.

O6cyxaeHune

Bam xommuistop — Baw Apyr. Eciu oH BblIan NpegynpexJeHue Uil ONpeAeieHHON KOHCT-
PYKINH, 3a9aCTyI0 3TO TOBOPHUT O TIOTEHIMAIBHOI podieMe B BaleM Kofe.

VYcnennas cOopka IporpaMmbl A0JDKHA IPOUCXOIUTh Moya (6e3 npeaynpexaenuit). Eciu sto
HE TaK, BBl OBICTpO HmpHoOpeTaeTe MPUBHIYKY HE OOpamiaTh BHUMAHHA Ha BBIBOJ KOMIIMIIATOpA
1 MOKETE MPOIYCTUTh CEPHE3HYIO MPOOIEMY (CM. PEKOMEHAALMIO 2).

UroObl u30ekaTh MPeIyNpPEeKICHNN, HAJ0 TIOHMMaTh, YTO OHM O3HAYAIOT, U nepedpazupoBaTh
Balll KOJ| TaK, 4TOObI yCTpaHUTb HNPENYNPEKACHUS U CleNaTh NpeJHa3HadeHHe Koja Oolee MOHSIT-
HBIM KaK JUId KOMIIMJIATOPA, TaK M JUIs YEJIOBEKa.

Henaiite 3T0 Bcerja — Jaxe €ClIM IPOrpaMMa BBIIIAAUT KOPPEeKTHO paboraromeil. [lenaiite
3TO, Aake €CNIH YOCOMINCh B MATKOCTH HpexynpexaeHus. Jlaxe Jerkue MpemynpexIeHus MOTYT
CKpPbIBaTh MOCIIENYIOMUE NPELYIPEKACHUS, YKA3bIBAIOLIIE HA PEAIbHYIO OACHOCTb.

Mpumepsl

IIpumep 1. 3aconoeounsviii gatin cmopouHe2o npoussooumens. BUOTNOTEUHBINH 3ar0JOBOYHBIH
Gaiin, KOTOpbI BBl HE MOXETE U3MEHHMTh, MOXET COJECPXKaTh KOHCTPYKLUIO, KOTOpas INPUBOAUT
K (BEpOSITHO, MEJIKOMY) TIpeAyNpexacHu0. B TakoM ciydae “3aBepHUTe” 3TOT (pailn B cBOH coOCT-
BEHHBI{, KOTOPBIil OyleT BKIFOYATh UCXOIHBIH NPH MOMOIIM AUpeKTUBHl #1nclude u n3buparesns-
HO OTKJIIOYATH JUIS HETO KOHKPETHBIE MpeaynpeskaAeHns. B cBoeM ImpoekTe BBl OyneTe MCIONb30BaTh
COOCTBEHHBIH 3aroJ0BOYHBIN (aili, a He ucxoanslil. Hanpumep (yu4Ture — yrnpapieHHE BbIBOJOM
MIPESYNpPEeKICHUN BapbUpyeTCa OT KOMIMIATOPA K KOMITWIIATOPY):

// ®ann: myproj/my_lambda.h - "obepTka" ans Tambda.hpp u3
// bubnuotekn Boost. Bcerga BKAWYAUTE MMEHHO 3TOT (awun U He
// vcnonb3ynte lambda.hpp HenocpeacTBeHHo. Boost.Lambda

// NPUBOAMUT K BbIBOALY KOMNUISTOPOM NpeaynpexieHun, o

// 6e3BpefHOCTU KOTOPbIX HaM AOMNOAJIMHHO WM3BEeCTHO. Koraa

// pa3paboTuMKu caenawT HOBYW Bepcui, KoTopas He byaeT

// Bbi3bIBaTb MNpeAynpexieHur, Mbl yaanuMm U3 3Toro tawmna

// COOTBeTCTByWWWNE AUPEKTUBL #pragma, HO CaM 3aroJIOBOYHbINA
// ®anmn ocTaHeTcCA.

#pragma warning(push) // OTknw4yeHne npepynpexieHUn TONbKO
/ ANS AAHHOIrO 3aro/IoBOYHOro danna

#pragma warning(disable:4512)

#pragma warning(disable:4180)

16 Bonpockl opraH1saumm v ctpaterum
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#include <boost/Tambda/Tambda.hpp>
#pragma warning(pop) // BoccCTaHaB/IMBaeM MCXOAHbIN YPOBEHb
// BbIBOAAQ NpenynpexieHun

Ipumep 2. “Heucnonvzyemuiii napamemp ¢yuxyuu”. YOeqUTeCh, 4TO Bl B CAMOM JI€JI€ CO3HA-
TEJILHO HE Mcnonb3yere napamerp ¢yukiuun (Hanpumep, ato “3armymika” mss Oymyiiero pacuiipe-
HUs UM TpebyeMasl CTaHIapToOM 4acTbh CUIHATYphl, KOTOPYIO Balll KOJA HE MCHOJb3yeT). Ecnu sToT
IapaMeTp BaM JIHCTBUTEIBHO HE HY)KEH, IPOCTO YIAATIUTE €T0 UM

// ... BHYTPW MNoONb30BaTeNbCKOr0 pacnpeaenutens noAcka3ka He
// wncnonb3yeTcs

// NpeaynpexaeHue: "Heucnonb3yembin napameTtp 'localityHint'"
pointer allocate( size_type numObjects,
const void *localityHint = 0 ) {
return static_cast<pointer>(
y mallocShared( numObjects * sizeof(T) ) );

// HoBasa BepcuaA: npepynpexieHue ycTpaHeHo
pointer allocate( size_type numObjects,
const void * /* TlocalityHint */ =0 ) {
return static_cast<pointer>(
mallocShared( numObjects * sizeof(T) ) );

}

Ipumep 3. “Ilepemennas onpedenena, HO He uchoab3yemces’” . Y 0eIUTECh, YTO Bbl JEHCTBUTEIBHO
He HaMepeHbl 00palarbesl K JaHHOM HepeMeHHOH (K TaKUM NPEeXyNpexICHUsIM 4acTO MPUBOAT JIO-
KaJbHbIe 00BEKTHI, CIAEAYIOLIME HIHMOME “BBIICIICHUE pecypca €CTh MHUIMAIM3AHA’, CM. peKOMeH/1a-
uuio 13). Eciu oOpariienre k 00beKTy ACHCTBUTEIBHO HE TPEOYeTCs, 4aCTO MOKHO 3aCTaBUTh KOMITH-
JISITOp 3aMOJIYaTh, BKIIOYMB “‘BBIYHMCIICHUE” CAMOW MEPEMEHHOM B KauecTBE BBIPAXKEHUS (TaKOe BBIUUC-
JICHHE He BIMSAET Ha CKOPOCTH PaOOTHI POTPAMMBI):

// NpeaynpexaeHune: "nepemeHHas 'Tock' onpeaeneHa, Ho He

/ wncnonb3yetca"
void Fun()

Lock Tock;
// ...

// HoBaa Bepcusa: npeaynpexieHne He AOJIKHO BbIBOAMTbLCA
void Fun()

Lock Tock;
Tock;
// ...

Ipumep 4. “Ilepemennas moodicem uUcnoIb308amvcs, He 6yOyuu uHuyuaruszuposartou” . NHu-
HUaIu3upyiTe nepeMeHHy!o (CM. pekoMeHanuo 19).

IIpumep 5. “Omcymcmeyem return”. VIHOTJa KOMIHJISITOPHI TPEOYIOT HAMMYHUSI MHCTPYKIIUH
return HecMOTps Ha TO, YTO MOTOK YIIPABJIEHUS HE MOXKET JOCTHYb KOHIA (QyHKIMY (HanpuMep, pu
HaIMYuKd GECKOHEYHOTo IMKJIa, MHCTPYKiuu throw, mpyrux weCTpykimit return). Takoe mpemy-
MPEXJEHHE HE CTOMT MIHOPHPOBATH, IIOCKOJIBKY BBl MOXKETE MOJIbKO OYMAmb, YTO YIIPaBICHUE HE
nocruraer konna ¢pynkiud. Hanpumep, koucrpykuus switch, y koropoii Het BoeiGopa default, mpu
BHECEHUH MU3MEHEHHH B IMPOrpaMMy MOXKET HPHBECTU K HENPHUATHOCTSM, TaK YTO CJIEAyeT UMETh Bbl-
6op default, koropsiii mpocto BemonHser assert(false) (cum. Taxke pexomenaannu 68 u 90):

// TNpeaynpexaeHne: OTCyTCTBykwun 'return'

int Fun( Color c )

switch( ¢ ) {

case Red: return 2;
case Green: return O;

1. Komnunupyiite 6e3 3ameydaHnii Npy MakCUMasibHOM YPOBHE NMPeayrnpexaeHunin 17
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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 O;
case Blue:
case Black: return 1;
// 3Hadenue !"string" paBHo false:
default: assert(!"should never get here!");
return -1;

¥

IHpumep 6. “Hecoomsemcmeue signed/unsigned”’. OOGbIMHO HEe BO3HHKAET HEOOXOJMMOCTD
CPaBHHBATH WM IPHCBAWBATh YHCIIA C Pa3HBIM THIIOM 3HAKOBOCTH. I3MEHHTE THIIBI CPaBHUBACMBIX
HEePEeMEeHHBIX TaK, YTOOBI OHH COOTBETCTBOBAIM JPYr Apyry. B kpaiiHem citydae, BOCHONb3yiiTech
SIBHBIM TIpeo6pa3oBanneM TUIOB. (KOMIIIATOpP BCe paBHO BCTABISIET B KOJ IIPE0Opa30BaHiE THIIOB
U OpeAyNpexkaacT HIMEHHO 006 9TOM, Tak 4TO Jy4LIe CAENaTh TO XKe CAMOCTOSTENBHO. )

NcknouyeHuns

VHoTIa KOMIMIISITOP MOXKET BBLIABAaTh YTOMUTEIbHBIC, a IOPOH U MPOCTO JIOXKHBIE MPEIYIPExK-
JICHUs, HO Y Bac HET croco0a MxX yCTpaHeHUs (MM TaKOH Crocob 3aKIoYaeTcs B HepealbHOH Wi
HEIMPOM3BOANTEIHHOMN MEpeesike TEKCTa MPOrpaMMbl). B Takux peakux ciaydasx Mo perIeHrIo BCer
KOMaHJIbl Pa3pabOTUYUKOB MOXHO TMOWTH Ha OTKIIOYCHHE KOHKPETHBIX MEJIKUX MPEHyNpeKaCHHH,
KOTOpBIC HA CaMOM Jielie He HECYT HUKakoW 0co0oil MHPOpPMAIMK U SBISAIOTCS HE Oonee, yeM pe-
3yJAbTATOM YPE3MEPHON OCTOPOKHOCTH KOMIUIIATOpA. Takue MpeaynpekIeHIsS MOXKHO OTKIIIOUHTS,
HO TOJIbKO JaHHBIE KOHKPETHBIC MPEIYNPEkKACHUS, a He BCE, MAKCUMAIIbHO JIOKAIN30BaB MIPH STOM
00J1aCTh OTKITIOUCHHUS U COMPOBOAMB €¢ SCHBIM M MOAPOOHBIM KOMMEHTapHeM, [oYeMy TaKkoW mar
HEOOXOIUM.

Ccbinkmn
[Meyers97] §48  [Stroustrup94] §2.6.2
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2. Ucnonb3yinTe aBTOMaTU4eCkne CUCTeMbl
cOopku nporpamm

Pesiome

Haxwumaiite Ha 0qHY (€IMHCTBEHHYIO) KHOIKY: HCIIOJB3YHTE MOTHOCTHIO aBTOMATH3UPOBAaHHBIE
(“B oztHO melcTBHE”) CHCTEMBI, KOTOPbIE COOMPAIOT BECh IIPOEKT 0e3 BMEIATeIbCTBA T0JIb30BATE.

O6cyxaeHune

Iponecc cOopku mporpamMmbl “B 0JiHO JiciicTBre” oueHb BakeH. OH JIOJDKEH JaBaTh HAJICKHBIM
U BOCIIPOM3BOJMMBIN Pe3yJIbTaT TPAHCIALMK BalllUX UCXOIHBIX (hailloB B pacnpocTpaHsIeMbld Ma-
keT. MMeercst 6oraTelii BEIOOp TaKMX aBTOMATH3MPOBAHHBIX WHCTPYMEHTOB COOPKHM, TaK YTO HET
HUKAKOTO OIIPaBJaHUsl TOMY, YTO BBl UX HE HCIOJIb3yeTe. BriOepure 0MH U3 HUX U IPUMEHSIHTE ero
B CBOEH pabote.

Ms! BeTpeydalluch ¢ OpraHu3alMsaMHU, e Mof00Hoe TpeboBaHue UrHOpHpoBanock. HekoTopele
II0J1araloT, YTO HACTOSIIUH NpoIecc cOOPKU OJDKEH COCTOATH B TOM, YTOOBI MOIIENKATh MBIIIBIO
TaM U CsM, 3aIlyCTUTh Hapy yTHIMT 1is perucrpauuu cepsepos COM/CORBA u BpyuHYlO CKOIM-
POBaTh HECKOJBbKO (hailnoB. Bpsa mu y Bac ecTh JuIIHee BpeMs ¥ SHEPTrHs, YTOObI pacTpaunBaTh UX
Ha TO, YTO MalllMHA cJelaeT ObICTpee M Jiydie Bac. Bam HyxHa HajexHas aBTOMAaTH3MpOBaHHAS
cucteMa cOOpPKH MPOrpaMMBbl “B OHO JeicTBUE”.

VYcnenHas cOopka 10JDKHA IMPOUCXOJUTHh MoJda, 0e3 Kakux Obl TO HU OBLIO MpeaynpexaeHu
(cM. pexomenmanuto 1). MaeanbHblit nporecc cOOPKH JOHKEH BBIIATh TOJBKO OJHO JKYPHAJILHOE
coobuenue: “Coopka yCHelHo 3aBepIIeHa’.

Ectb nBe Monenu cO0pKr — MHKpEMeHTHas U noiHast. [Ipy HHKpeMeHTHOH cOOpKe KOMITHIIMPYHOTCS
TOJIBKO T€ (haiiiibl, KOTOPbIE MPETepIeay U3MEHEHHS CO BpEMEHU MOC/IeIHEN HHKPEMEHTHOM WM TIOIHOM
cOopku. CnencTBre: BTOpasi U3 ABYX IOCIEAOBATENbHBIX HHKPEMEHTHBIX COOPOK HE JIOJDKHA Iepe3ary-
chIBaTh HUKakue (paiinbl. Ecin oHa 3TO pemaer — 1o Bceil BUIMMOCTH, Y BAac B IPOEKTE UMEETCS LIMKIIH-
YecKasi 3aBUCHMOCTb (CM. peKOMeHIalmto 22), 0o Bala cucTeMa COOPKH BBINOJHSIET HEHY)XKHBIC OTie-
patuu (Harpumep, co3aeT (PUKTUBHBIE BpeMeHHbIE (aiiiibl, YTOObI 3aTeM MPOCTO YIAIUTh UX).

ITpoeKT MOXKET UMETh HECKOJIBKO BHUIOB MOJHOM cOOpku. PaccMoTpHTe BO3MOXKHOCTD MapaMeT-
pu3anMy mporecca cOOpKU MpH MOMOIIM TaKUX BaXKHBIX IapaMeTpOB, KaK LiesieBas apXUTEKTypa,
OTJafoYHas WX KOMMepUecKast BepCHH, B MakeTa (MporpaMMa-nHCTA/UIATOP MM IPOCTO Habop
¢aiinoB). OnHM yCTaHOBKM COOPKM MOTYT JaBaTh TOJIbKO HauOojee CyLIECTBEHHbIE HCIIOJHUMBIC
1 OubnroTeuHble (aiiibl, Apyrue — N00aBIATh K HUM BCIIOMOTaTelibHble (ailiibl, a OKOHYATEIIbHAS
cOopka — co3aBaTh NPOrpaMMy-HHCTAIUIATOP, KOTOpas BKIItO4aeT B ceOs Bce Bawu ¢aiiibl, (aiiisl
CTOPOHHMX IIPOU3BOJUTEINICH U KO MHCTAJIIALIIH.

Co BpeMeHeM pa3Mep IpoeKTa 00BIYHO BO3PACTAET, PacTET U CTOMMOCTb OTKAa3a OT aBTOMATHU-
3UPOBAaHHOM crucTeMbl cOOopku. Eciy BBl He HCIONIB3yeTe ee ¢ CaMOro Hayala, BBl TepsieTe BpeMs U
pecypebl. Bee paBHO co BpeMeHeM MOTPEOHOCTh B TAKOM cUCTeMe CTaHeT HENPEeOod0IUMOM, HO MpU
9TOM BBl OK)KETECh I10J] FOpa3fo OONBIINM AAaBICHHEM, YeM B Hadasle IPOEKTa.

B Gonbimx npoexrax BO3MOXHA Jake CIelHajbHas JOJDKHOCTD “‘X03iMHA COOpKH’, KOTOPBIH
OTBeYaeT 3a paboTy 3TOH CUCTEMBI.

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

Pesiome

Kak riacut kurtaiickas mociioBuIa, INIOXHE YEpHUIIA JIydIle XOPOIIeil IaMsITH: UCTIONb3YHTe CHC-
TEMBbI yripaBiieHus BepcusiMu. He ocrasisiite daiiiiel 6e3 mpucMoTpa Ha goiruii cpok. [Iposepsiite ux
BCSIKMH pa3 1ocje TOro, Kak 0OHOBJICHHBIE MOJIYJIN MPOXOASAT TECTHl Ha paboTOCIIOCOOHOCTh. Y0eau-
TECh, YTO BHECEHHBIE OOHOBJICHHS HE NPEILITCTBYIOT KOPPEKTHOM COOpKE IPOTrpaMMBEL.

O6cyxaeHue

[IpakTuyecku Bce HETPUBHAIBbHBIE MPOEKTHI TPEOYIOT KOMaHIHON paboThl u/uiu Gosee HeaeIu
pabodero BpeMmeHH. B Takux mpoektax Bbl OyaeTe HPOCTO GuiH)JicOeHbl CPABHUBATH Pa3IHUYHBIC
BEPCUHU OJHOTO W TOTro *e (hailyia Ui BBIAICHEHUs TOro, Korjaa (W/wim Kem) ObUIH BHECEHBI T€ WJIH
nHbIe U3MeHEeHUs. Brl Oyznere gvinyoicoenbi KOHTPOINPOBATh U PYKOBOIANTH BHECEHUEM M3MEHEHHIH
B UCXOJHBIE (hailyibl MPOEKTa.

Korzma Haxg mpoekToM paboTaroT HECKOJIBKO pa3paOOTUHKOB, OHH BHOCST W3MEHEHHUS B IIPOEKT
napajulesIbHO, BO3MOKHO, OJHOBPEMEHHO B Pa3Hble YaCTH OJHOIO W Toro xe ¢aiina. Bam HyxeH
WHCTPYMEHT, KOTOPBI Obl aBTOMAaTH3HPOBAl pabOTy C pasHbIMH BepcHsMHU (DAilJIoOB U, B ompene-
JIEHHBIX CIIy4asX, I03BOJISUI OOBEIUHATh OJHOBPEMEHHO BHECEHHbIE U3MeHeHus. Cucrema ynpasie-
Hus BepcusMu (version control system, VCS) aBToMaTH3upyeT Bce HEOOXOAMMBIC ACHCTBHS, MPH-
YeM BBINOJIHA UX 6ojiee OBICTPO M KOPPEKTHO, YeM BbI ObI MOTJIM CJIeNIaTh 3TO BpyuHyo. M Bpsia nu
y Bac eCTh JIMIIHEE BPeMs Ha UTPbI B AIMUHUCTPATOPAa — Y BAaC XBaTaeT U CBOCH pabOTHI IO paspa-
00TKe IPOrpaMMHOIr0 00eCIIeYeHH .

Jaxe eTMHCTBEHHBIH IPOrPaMMHCT HEPEIKO BHIHY)XIEH BBUICHATH, KaK U KOTJa B IPOrpaMMy
MIPOHMKJIA Ta WK nHag omnOka. VCS, aBTOMaTH4eCcKu OTCIEKUBAst HCTOPUIO U3MEHEHHUI KaxJ10ro
(aiina, Mo3BOJISIET BaM “TIEPEBECTH CTPENKH 4YacOB Ha3aJq M OTBETUTh HE TOJILKO Ha BOMPOC, KaK
HMMEHHO BbINIAeN (aiin paHblle, HO U KOT/a 3T0 ObLIO.

He noprute coopky. Kon, coxpanennsiii VCS, Beerza JOKEH YCIIEHIHO COOUPATHCS.

OrpoMHOe pa3HOOOpa3ue UHCTPYMEHTApUsl JAHHOIO TUIA HE TI03BOJIET ONpaBAaTh BAC, ECIIM Bbl HE
HCIIONB3YeTe OfIHY U3 3TX cucteM. Haubornee aenieBoit u nomynspHoi seisercst CVS (CM. CChUTKH). ITO
ruOKUil HTHCTPYMEHT ¢ BO3MOXKHOCTBIO oOpartenus 1o TCP/IP, BO3MOXXHOCTBIO 00eCIiedeH s OBBIILIEH-
HBIX Mep 0e30macHOCTH (C MCMOMB30BAaHHEM MPOTOKONIA SSh), BO3MOXKHOCTBIO a[MHHHUCTPHUPOBAHUS C
IpUMEHEHNEeM CLIEHapueB U Jaxe rpapuueckum unrepdeiicom. Muorue apyrue npogykrel VCS pac-
cMatpuBatoT CVS B KayecTBe CTaHIapTa MO0 CTPOST HOBYIO (DYHKLIMOHAIBHOCTD Ha €€ OCHOBE.

NcknoveHunda

IIpoexT, Hag KOTOpHIM paboTaeT OJUH NPOrPAMMHUCT, NpHUUEM He OoJiee HeIeH, BEepOsATHO, B
COCTOSIHUM BBDKUTH U Oe3 npumenenust VCS.

Ccbinkmn
[BetterSCM] ¢ [Brooks95] §11, §13 ¢ [CVS]
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4. OpHa ronoBa XopoLlo, a ABe — Jiy4ylle

Pesiome

PerynspHo mpocmarpuBaiite kKof Beeit koManoi. Yem Gosbliie Ii1a3 — TEM BBIIIE KAUECTBO KO-
na. ITokaxuTe Balll KOA APYTUM M O3HAKOMBTECH C UX KOJOM — 3TO IIPUHECET I10JIb3Y BCEM.

O6cyxaeHue
Peryn;{pHoe PCUCH3UPOBAHUE KOJAA APYTUMHU YICHAMH KOMaHAbl TPUHOCUT CBOU IIOABI.

¢ JloBblmeHHe KauecTBa KOJA MPU 10OPOXKENATETbHON KPUTHKE JPYTHMH.

e BruiBnenne ommnboK, HENEPEHOCUMOro KoJia (€CIIM 3TO BaKHO) M MOTEHLMAIBHBIX MPOOJIeM,
CBSI3aHHBIX C MAaCIITA0OMPOBAHUEM IIPOCKTA.

e VYiyulleHue KauecTBa JU3aiiHa U pealu3alyy IyTeM OOMeHa HIeIMU.
e bBricTpoe 00y4yeHre HOBBIX YIEHOB KOMAH/IBI.
e Pa3paboTka 0OIIUX IPUHLUIIOB B KOMAHJIE.

1 .
e JloBblmIeHHE YPOBHSI MEPUTOKPATHH , TOBEpHs, TPOPECCHOHANBHON TOPAOCTH U COTPYIHH-
4YecTBa B KOMaHJIE.

Bo mHOrux ¢upmax emie He CTOJIb HOMYISAPHBI, KAK XOTEJIOCH Obl, BOSHAIPAXKICHUS 32 Ka4eCTBO
KOJIa, a TaKKe Kakue-I100 BIOXKEHUS] BpEMEHH MM CPEICTB B €ro noBblmeHne. Haxexxn Ha kapau-
HaJIbHOE M3MEHEHHE CHUTYallud Majo, HO BCE )K€ M3MEHEHHUsS B 3TOH 00JIacTH, IMyCTh MEIJICHHO, HO
IIPOMUCXOJAT; B YACTHOCTH, 3TO CBSI3aHO C BOIPOCAMH HAZEKHOCTH M O€30MacHOCTH MPOrPaMMHOTO
obecnieueHus. Ko/uleKTUBHOE PELIEH3MPOBAHUE KOJA IIOMOIAeT B PEIICHUM 3THX BOIPOCOB, B JIO-
MIOJTHEHNE K TOMY, 4TO 3TO OTJIMYHBIN U K TOMY e OeCIIaTHBI MEeTOA 00Y4eHHS COTPYTHUKOB.

Jaxe ecnu Bam paboToaresnb He HAaMEPEH 3a00TUTHCS O PELICH3UPOBAHUM KOJIa, IIOCTapalTeCh
JIOHECTH MBICIIb O €0 HEOOXOAUMOCTH 10 MEHEIDKEPOB (MaleHbKas MOJCKa3Ka: MOKaXKUTE UM ITY
KHUTY), U B JIIOOOM Clly4ae OpraHu3yiTe Takoi 0OMEH OIBITOM. 3aTpau€HHOE Ha 3TO BPEMS OKYIIUT-
cs cropuueil. Chenaiite pelieH3UpOBaHUE KOAa O00S3aTElIbHOW 4YacThiO LUKJIA pa3pabOTKU Mpo-
rpaMMHOro o0OecriedeHus B Balleld KoMaHe.

Jlydmne pe3ynbTaThl AAeT ONEPAaTHBHOE PELEH3MPOBaHUE KOZA, Pa3padaThIBAEMOro B HACTOS-
i MoMeHT. J{ist aToro He TpedyeTcss HUKaKoro opManuiMa — J0CTaTOYHO MPOCTOM 3JIEKTPOH-
HOW noutkl. [Ipu Takol opraHu3aiu pabOThI JIerde OTCIICKHUBAThH Ballld COOCTBCHHBIC JICHCTBUS U
n36eratb qyOIUpOBaHUsL.

Korza BBl paboTaere ¢ 4y>KUM KOJIOM, 3a4acCTyI0 yJOOHO UMETh MOJ PyKOH CIIMCOK TOTO, Ha YTO
HMMEHHO cieyeT oOpanare BHUMaHie. Mbl CKpDOMHO IpeJjlaraeM B Ka4eCTBE BapHaHTa TaKOro CITU-
CKa OIJIaBJICHUE JAHHOW KHUTH.

Mp! 3HaeM, YTO YUTAaeM MNPOINOBE/Ab, HO MbI JOJDKHBI ObIIM CKa3aTh 3TO BciyX. [la, Bame sro
MOXET HEHaBHUAETh ITOKAa3bIBaTh CBOM MCXOMHBIC TEKCTHI ISl BCEOOIIeH KPUTHKH, HO IOBEpPhTE, Ma-
JICHPKOMY T'€HHAJIbHOMY MPOrpPaMMHUCTY BHYTPH Bac IO JyIle PELEH3HMpPOBaHHE €ro KOojaa, MOTOMY
YTO B pe3yJbTaTe OH CMOXKET IHCATh elle 0oJiee TalaHTINBbIC IPOTPaMMBI.

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

1 o
CI/ICTCMB., TIpU KOTOPOHU ITOJIOKEHUE Y€TIOBEKA B 06U_ICCTB€ OIPEALTIACTCA €TO CIIOCOOHOCTAMU. — HpuM. nepee.

4. OgHa ronoBa XopoLLOo, a ABE — Jy4lle 21



Ctp. 22



Crp. 23

Ctunb NnpoekTupoBaHua

Lypaku uenopupyiom cinoscnocmu. Ipaevwamuku mepnam ux. Heko-
mopble yXumpsaromcs ux usbezamo. M monvko 2enuu ycmpanaom ux.

— Anan [lepnuc (Alan Perlis)

A maxoice 3uan, Ho 3a6win agopuzm Xoapa o mom, umo npegicoe-
6peMEeHHAs ONMUMU3AYUA — KOPEHb 6CeX 30/1 6 NPOCPAMMUPOSAHUU.

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

OueHb CII0XKHO OTIEIUTh CTUIIb IPOEKTUPOBAHUS OT CTHIIS KOAUPOBaHUS. Mbl IONBITAIUChH HO-
MECTHThH B OUYEPEAHOM paslelie Te BOIPOCH, KOTOPbIE OOBIYHO MPOSIBISIIOTCS, KOTa BBl HAUMHAETE
IUCaTh peasibHbII KOJ.

B aTOM pasnene BHUMaHKE YASMSETCS MPUHIMIAM U MIPAKTHYECKUM BOIIPOCAM, 00JIacTh MpUMe-
HEHUsI KOTOPBIX OO0JIbIIE, YEM IPOCTO OTAEIbHBIN Kiace wiu GyHkuus. Kinaccuueckue mpumepsl —
0ayaHC MEXIY MPOCTOTOM U ACHOCTBIO (peKoMeHIanus 6), n30exkaHue NPEKICBPEMEHHONH ONTHMH-
3anuu (pexkoMeHaanus 8) u neccumMuszauuu (pekoMeHnanus 9). OTu peKoMeHAalUU IPUMEHUMBbL HE
TOJIBKO Ha YPOBHE KOAWPOBAHMS OTACIBHOM (YHKLMH, HO U K OOJIBIINM 00JacTsIM — MPOEKTHPO-
BaHMIO KJIaCCOB U MOJYJEH UM K PELICHUSIM C JaleKO UAYLIMMH NOCIECACTBUAMHU 110 IIOBOAY apXHU-
TeKTypsl npunoxeHnid. (OHM NMPUMEHMMBI TaKkKe IJIsl BCeX MporpaMMucToB. Eciam BBl cumTaere
nHadye — elle pa3 IPOUTUTE IPUBEACHHY!O Bblllle HUTaTy KHyTa 1 1aXke 3ayuuTe ee Ha MaMATh. )

MHorue 13 NpoYux peKOMEHAALMH 3TOTr0 U CIEAYIOIIEro pa3eoB UMEIOT JEJI0 C yIpaBIeHUEM
3aBUCUMOCTSIMH — KPacyroJbHbIM KaMHEM IIPOEKTUPOBAHUS IIPOrPaMMHOIO 0OECIEUEHNUs U 4acTO
TIOBTOpSIIONICHCA B JaHHOU KHHUTe TeMoi. OCTaHOBHUTECH M 3ayMalTeCh HAJ MPOU3BOJILHON METO-
JUKOH MPOEKTUPOBAHUS IPOrPaMMHOr0 obecreueHust — 1060t xopouteii MeTonukoi. Kakyto Obl
METOJVKY BBl HU BBIOpAH, TaK WM MHa4Ye BBl CTOJKHETECH ¢ ociabieHueM 3aBucumocteil. Hacie-
JoBaHue? Pa3pabaTbiBacMblil KO JIOJDKEH JeaTh IPOM3BOAHBIM KIacc KaK MOJKHO MEHEE 3aBUCH-
MBIM OT 0a30BOTO Kiacca. MHHHMM3AIMS HCIIOIb30BaHUS IJIOOAIBHBIX HepeMeHHbIX? CHIKaeT
JaNbHOJEUCTBYIOIUE 3aBUCUMOCTH, OCYLIECTBISEMbIE IOCPEICTBOM IMUPOKO BUAUMBIX Pa3HBIM
4acTsAM TpPOrpaMMbl JaHHBIX. AOcCTpakuusi? YCTpaHsSeT 3aBHCHMOCTH MEXAY KOJOM, KOTOPBIM
YIpaBILET KOHLUENIUAMY, U KOJIOM, KOTOPbIH ux peanusyeT. Cokpbitue uHpopManuu? Jlenaer xof
KJIMEHTa MEHee 3aBHUCHUMBIM OT JeTalel peanu3anun. 3a6oTa 00 ynpaBiIeHHH 3aBUCUMOCTSIMU OTpa-
KaeTcs B yCTPAaHEHUU COBMECTHOIO HCIOJIb30BaHUs cOCTOsHUA (pexomenpanus 10), mpuMeHeHuu
COKpBITHsI HHPOpMalun (pexoMenaanus 11) u npoyem.

B sToM pazgene camoil BaXHOI HaM KaxkeTcss pekoMeHnauus 6: ““ I'1laBHOe — KOPPEKTHOCTb,
MPOCTOTA U SICHOCTH .
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5. OouH 00bEeKT — ogHa 3apgava

Pesiome

KoHueHTpupyiitech 0THOBPEMEHHO TOJIBKO Ha OJHOI pobneme. Kaxplit 00bekT (nepemerHas,
KJ1ace, (yHKIHs, IPOCTPAHCTBO MMEH, MOYJIb, OMOIMOTEKA) JOIDKHBI peliaTh OJJHY TOYHO MOCTaB-
JeHHyto 3a1ady. C pocToM 00BEKTOB, €CTECTBEHHO, YBEIMYMBAETCS 00JaCTh UX OTBETCTBEHHOCTH,
HO OHH HE JOJDKHBI OTKJIOHATBCS OT CBOETO NpeIHA3HAUCHHUSI.

O6cyxaeHue

Xopomast uaes, OyIy4d BbICKa3aHHOI BCIyX, JOJDKHA OBITH IMOSICHEHA OJHHUM HPEIIOKESHUEM.
AHaJIOTMYHO, KaXK1ask CYIIHOCTh B IPOrpaMMe JIOJKHA UMETh OJTHO SICHOE MpeJHa3HAaYeHUE.

OOBEKT ¢ pa3sHOPOAHBIMHU IPEIHA3HAUYCHUSAMH OOBIMHO HECOpPa3MEpPHO TPYIHO HCIIONIB30BaTh, I10-
CKOJIBKY OH IpeJCTaBIIsieT cO00i HeuTo Golibliee, YeM IPOCTO CYMMY PELISHHI, CJI0KHOCTEH U OIIO0K
COCTaBJIAIOIIMX ero yacteld. Takoil 00beKT OoblIe Mo pa3Mepy (3a4acTyro 6e3 0COObIX Ha TO MPUYMH) U
CIIOKHEE B IPMMEHEHHUH U ITIOBTOPHOM HCIIONB30BAHUM. 3a4acTyl0 Takrue 0OBEKThI HMEIOT BeEChMa yOOTHit
uHTepdeic 11 KaXKI0ro U3 CBOMX OTIENBHBIX MPeIHa3HaueHUH, TOCKOJIbKY YaCTUYHOE IEPEKPhITHE pa3-
HBIX 00J1acTel PyHKIMOHAIBHOCTH IPUBOIUT K HEBO3MOXKHOCTH YETKON peain3alii B KaKI0U U3 HUX.

OOBeKTHl C pa3HOPOAHBIMU (YHKIMSAMH OOBIYHO TPYIHBI JJIsl IPOSKTHPOBAHUS U PeaU3aLlUH.
“MHOeCTBEHHAss OTBETCTBEHHOCTh 3a4acTylO NMPHUBOAUT K TOMY, YTO KOJMYECTBO BO3SMOXKHBIX Ba-
PHAHTOB IOBEICHHUS U COCTOSHUS 0OBEKTOB pa3pacTaeTcsi B COOTBETCTBUH C 3aKOHAMH KOMOHMHATO-
puku. [IpennodruTeNpHEee UCIONIB30BaTh KOPOTKHE (PYHKIMU € YETKO YKA3aHHBIM €IHHCTBEHHBIM
MpeJHa3HaueHHeM (CM. Takxke pekoMeHIauuio 39), MajleHbKHe KIIacchl, IpeHa3HauYeHHbIE JJIS pe-
LICHUS OIHOW KOHKPETHOM 3a]aui, U KOMIIAKTHBIE MOYJIU C YETKO OUYEPUYCHHBIMHU I'PAaHUIIAMH.

AOGcCTpaKkiMy BBICOKOTO YPOBHS HPEAIIOYTHTENHEHO CTPOUTH M3 MEHBIIUX HU3KOYPOBHEBBIX al-
crpakuuii. M30eraiite 00beAMHEHNST HECKOJIBKUX HU3KOYPOBHEBBIX aOCTpakiMid B OOIBLION HU3KO-
YPOBHEBBII KOHIIIOMepar. Peanu3anus ClI0KHOTO IOBEIEHHS M3 HA0Opa MPOCTHIX CYLIECTBEHHO
Jierye penieHus: oopaTHol 3a1a4n.

Mpumepsbl

IHpumep 1. realloc. B cranmapre C ¢ynkuus realloc noss3yercs IypHO# ciiaBoil ioxo
CIIPOEKTHPOBaHHOM (QyHKIMH. OHa eaeT OAHOBPEMEHHO CIIHIIKOM MHOTO €N BBIACISIET HaMsTh,
ecnu eif nepenano 3HayeHue NULL, ocBoOoOXIaeT ee, eciii nepeiaH HyJlIeBOi pa3Mep, mepepacrpe-
JeISIET ee Ha TOM )K€ MECTE, €CJIM 3TO BO3MOXKHO, MM MEpPEMEILaeT ee, eClli Takoe mepepacipee-
JICHHEe HEBO3MOXXHO. DTO yXKe He MPOCTO pacumpeHue (yHKUHOHATbHOCTH. JlaHHas (yHKIHs
00BIYHO PacCMATPUBACTCSl BCEMH KaK MPUMEp HeJalbHOBHIHOTO, OIIMOOYHOTO IPOSKTHPOBAHHSI.

Ipumep 2. basic_string. B craunapre C++ std: :basic_string cuyxur TakuM e moib-
3YIOLIMMCS TyPHOH CIIaBOW [IPHMEPOM MPOSKTHPOBAHUSI MOHOJMTHOIO Kiacca. B aToT pasmytsiit 1o
HEHMOBEPHBIX Pa3MepoB Kiace J00aBIIeHbI BCe (PYHKIHH, O KOTOPBIX TOJIBKO MOXKHO GbUIO MOAyMaTh.
DTOT KIacc MbITAaeTCs ObITh KOHTEHHEPOM, YTO HE COBCEM €My YACTCsl; B HEM Tak U OCTaeTCsl Hepas-
PELLIEHHBIM BOIPOC MEX/Y NPUMEHEHHEM HUTEpaTOpOB M MHIAEKCHpoBaHHeM. Kpome Toro, B HeM co-
BEpIICHHO HEOOOCHOBAHHO TyOIIMPYETCS MHOXKECTBO CTAHIAPTHBIX AIrOPUTMOB. B TO ke Bpemst 9ToT
KJIaCC OCTABILIET OYEHb MAJI0 BO3MOXKHOCTEH st pactuupenust. (CM. mpuMep K pekomeHaaiun 44).

Ccblinku

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

Pesiome

KoppekTHocTh nydiie ObIcTpOTHI. [IpocToTa Jydilie CIIOKHOCTH. SICHOCTB JIydIlle XUTPOYMHUSL.
be3onacHOCTb Jlyullle HEHAIEXKHOCTU (CM. pekoMeHaanuu 83 u 99).

O6cyxaeHune

Cn0XHO NpEeyBENNUUTh 3HAYCHUE MPOCTOTHI MPOSKTUPOBAHUS U ICHOCTH Koza. JIronu, KoTopsle
OyIyT CONPOBOXIATh Balll KOJ, CKaXKyT BaM TOJILKO CIacuOO 3a TO, 4TO BbI CIEJaiM Ball KOJ IO-
uatHeIM. KcTath, 3agactyio 9To Oynere BBl caMu — Korja OyzeTe BCIIOMHHATb, O Ye€M 3TO BBI TyMa-
JIM TIOJITO/1a Ha3aJ U Kak ke paboTaeT 3TOT KOJl, KOTOPBIM BBl TOrJa Hamucanu... lIpuciymaiirech
K CIIEIYIOIINUM CIIOBaM.

Ilpozpamma Odondicna Ovime Hanucana ONis Heaoeeka, KOmopblil 6ydem ee yumamo, U moJbKO
nonymHo — OJia MauluHul, Komopas 6yoem ee GblnOIHAMb.

— TI'aponba AGenbcon (Harold Abelson)
u JIxepansn Caccman (Gerald Jay Sussman)

Huwume npozpammul 8 nepgyio o4epedds 0 M00el, U MOAbKO NOMOM Ol MAULUH.

— CtuB Maxk-Konnemn (Steve McConnell)

Camvle Oeutegule, Obicmpyle U HAOEHCHbIe KOMNOHEHMbL 6bIYUCTUMENbHOL CUCTEMbl — me, KO-
MOpbIX 8 Hell Hem.
— TI'opnon benn (Gordon Bell)

Omu omcymcmeyiowyue KOMIOHeHmMbL makdice Hauboiee MouHbl (OHU HUK020a He ouubaomes),
Haubonee HAdeXHCHbl (HUKO20a He ToMaromces) u Haubonee npocmul 8 pazpabomke, OOKyMeHmU-
POBaHUU, MECMUPOSAHUU U CONPOBOICOeHUU. Badxcnocms npocmomsl Ousaiina HeB03MOICHO
nepeoyeHumo.

— Hou Bentiu (Jon Bentley)

MHorue 13 peKOMEH Al 3TOI KHUTY €CTECTBEHHBIM 00pa30M IPUBOJAT K JIETKO M3MEHAEMOMY JU-
3aifHy ¥ KOfy, a SICHOCTb sBJIeTCs HanboJee JKeIaHHbIM Ka4eCTBOM s TPOTPaMMBI, KOTOPYIO JIETKO CO-
IPOBOXIATh. T0O, YTO BBl HE B COCTOSHMM TIOHSATH, BBl HE CMOYKETE YBEPEHHO M HAJIEXKHO I1EPEENATh.

BeposTHO, Hanboee pacIPOCTPaHEHHBIM COIIEPHUYECTBOM B JAHHOH OOJIACTH SIBIISIETCS COTIEpPHUYC-
CTBO MEXy SICHOCTBIO KOJIa M €r0 onTUMM3aLueit (cM. pekomeraamuu 7, 8 u 9). Korna — He ecimi — Bbl
HaXOJIUTECh Iepes; COOIa3HOM MPEKIEBPEMEHHON ONTHMI3ALMH IS TOBBIIICHHS TIPOM3BOAUTEILHOCTH
U, TaKUM 00pa3oM, MECCUMU3ALMK UL MOBBILIEHHS SICHOCTH, — BCIIOMHUTE, YTO FOBOPUT PEKOMEHJa-
1ps 8: ropaso Mpoliie CeIaTh KOPPEKTHYIO POrpamMmy OBICTPOH, YeM ObICTPYHO — KOPPEKTHOM.

W36eraiite “TeMHBIX 3aKyTKOB' s3blKa. Mcnonbs3yiite npocreiimue u3 3pQeKTUBHBIX METOAOB.

Mpumepsl

Ilpumep 1. Hzbezaiime neymecmmoui u/unu uepecyyp XumpoyMHOU nepezspy3Ku 0onepamopos.
B onHo#i GubnuoTeke moiyib30BaTeNnbeKoro rpaduueckoro uHrepdeiica monpzoBareneil 6e3 HyXIb
3aCTaBISIIOT MTHCATh W+C ; JUIS TOTO, YTOOBI 100aBUTH B OKHO W TOUYEPHUI YIIPABIISIONIMI 3JIEMEHT C
(cM. pexomeHnpanuo 26).

6. FNaBHOE — KOPPEKTHOCTb, MPOCTOTA 1 AICHOCTh 25



Ipumep 2. B kauecmee napamempos KOHCMPYKMOpa ayduie UCHOIb306amb UMEHOBAHHbIE, d He
6peMeHHble nepemertble. ITO T03BOJIUT U30€KaTh BO3MOXKHBIX HEOJHO3HAYHOCTEH OOBSABICHHH, a
TAKKe 3a4acTylo MPOsICHAET Ha3HAUCHHE BAIlETO KOJA M TeM CaMbIM YIPOIIAET €ro CONMPOBOXKIE-
Hue. Kpome toro, yacto 310 npocto 6e3omnacHee (cM. pexomeHaanuu 13 u 31).

Ccbinku

[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 MacLuTadbupyemMocTu

Pesiome

Bcerna nomHuTe 0 BO3MOXKHOM pocte AaHHbIX. [Tomymaiite 06 acuMnToTHYECKOH ClI0XKHOCTH O€3
NPEKIEBPEMEHHON ONTUMHU3AIMU. AJITOPUTMBI, KOTOpBIE pabOTAIOT C MONB30BATEILCKUMU JAHHBIMH,
JOJDKHBI UMETh IIPECKAa3yeMOe U, JKENaTelIbHO, HE XYXKE, UEM JIMHEWHO 3aBHCSIIEe OT KOJIMYECTBa 00-
pabaTbIBaeMBbIX JaHHBIX BpeMsl paboTel. Korga ctaHOBHUTCS BaKHOW M HEOOXOAMMOW ONTHMH3aLKs, B
0COOEHHOCTH M3-3a POCTa 00bEMOB JaHHBIX, B IIEPBYIO OUEPElb CIENYeT YiIydllaTh O-CI0KHOCTD all-
TOPUTMA, a HE 3aHUMAThCS MUKPOONTUMU3ALIMAMY TUIA SKOHOMHUHU Ha OTHOM CJIOKEHUH.

O6cyxaeHune

OTta peKoMeHAAlMsl WUIIOCTPUPYET BAXKHYIO TOUYKY PAaBHOBECHS MEXIy PEKOMEHIALMAMH 8
1 9 — HEe ONTHUMHM3HPYWUTE MPEXKIEBPEMEHHO U HE MECCUMHM3UPYNUTE MPEkKIAEBPEMEHHO. JTO JeaeT
JaHHBIA MaTepuaj TPYIHbIM B HAITUCAHUH, ITOCKOJBKY OH MOXET ObITh HEBEpHO HMCTOJKOBAaH KakK
COBET O “IPeXKIAEBPEMEHHON ONTUMH3AINK . ITO HE TaK.

BoT npennockuiky 1 JaHHOW pekoMeHgauuu. [1aMaTh 1 IMCKOBasi EeMKOCTh PACTYT 3KCIIOHEH-
nuanbHo; Hanpumep, ¢ 1988 mo 2004 rox eMKOCTh AUCKOB pocia npuMepHo Ha 112% B rog (moutu
B 1900 pa3 3a necarmierne). O4eBUAHBIM CIIEACTBUEM ATOTO (akTa SBISETCA TO, YTO JIHOOOH Ball
CETOHAIIHMI KO 3aBTpa MOXKET UMETh JE0 ¢ OOJBIIMMHU 00BEMaMH JaHHBIX — HAMHO20 OONBIIN-
mu! [Tnoxoe (Xyxe JMHEHHOr0) aCUMITOTHYECKOE MOBEJICHUE aIrOPUTMa PaHO WIIM HO3IHO MOCTABUT
Ha KOJICHH Ja)Ke CaMyl0 MOLIHYIO CHCTEMY, IPOCTO 3aBaJIMB €€ JOCTaTOYHBIM KOJMYECTBOM JAHHBIX.

3amyra IpoTUB TaKOro OyAyLIero O3Ha4yaeT, YTO Mbl JOJDKHBI M30€KaTh BCTPAMBAHUS B HALIH
MpOrpaMMbl TOTO, YTO CTAaHET 3amajgHel mpu pabore ¢ OonblimMu Qaiinamu, GonblMU Gazamu
JAHHBIX, C OOJIBIINM KOJIMYECTBOM IMUKCENEeH, OOJIBIINM KOJIMYECTBOM OKOH, IIPOIIECCOB, OUTOB, Ie-
pechlIaeMbIX 10 KaHayaM cBsi3u. OHUM 13 BaXHBIX (DAaKTOPOB ycliexa TaKOW 3aIIUTHI SBISETCS TO,
YTO cTaHaapTHas oubnnoreka C++ obecrneuyrnBaeT rapaHTUPOBAHHYIO CJIOXKHOCTD OIEepaluii ¥ aiuro-
putMoB Haj koHTeliHepamu STL.

3/1ech ¥ HaJ10 UCKAaTh TOYKY paBHOBecusi. OUeBHIHO, YTO HEBEPHO NMPUOEraTh K MpexkKAeBpeMeH-
HOH ONTHMM3AIMU ITyTeM HCIOJB30BAHUS MEHEE IMOHATHBIX aJrOPUTMOB B OXHMIAHMU OOJBIIMX
00BEMOB JAHHBIX, KOTOpPBIE MOTYT HUKOI/Ia HE MaTepHaan30BaThca. He MeHee 04eBHUIHO U TO, UTO
HEBEPHO NpHOEraTh M K MPEeXIeBPEMEHHON MEeCCHMU3alliM, 3aKpbIBas I7a3a Ha CIOXKHOCTH ajro-
puTMOB (O-CI0XKHOCTB), @ UMEHHO — CTOMMOCTbH BBIYHMCIICHUH KaK (PYHKLIHIO OT KOJIMYECTBA 3Jie-
MEHTOB JIaHHBIX, C KOTOPBIMU pabOTaeT ajJrOpUTM.

JlaHHBII COBET COCTOUT U3 JBYX YacTel. Bo-mepBbIX, 1axke 10 TOTO, KaK CTAHET U3BECTHO, OyayT
71 00BEMBI JAHHBIX JIOCTATOYHO BEJIMKH, YTOOBI I KOHKPETHBIX BBIYMCICHUH BO3HHKIA HPOOie-
Ma, [0 YMOJIYaHUIO CJIeJlyeT U30eraTh UCIOJIb30BaHUs AJITOPUTMOB, KOTOpBIE pabOTAIOT C MOJIb30Ba-
TEJILCKUMH JaHHBIMHU (KOTOpPBIE MOTYT PacTH), HO He CIIOCOOHBI K MAaCIITaA0OMPOBAHUIO, €CIIH TOJIBKO
HCIIOJIb30BaHUE MEHEEe MacIITabUpyeMOro ajJropuTMa He MPUBOAUT K CYIIECTBEHHOMY IMOBBIILICHHUIO
MOHATHOCTH U yA000YMTAEMOCTH Kona (CM. pekomeHaanuio 6). Ho Bce Mbl 4acTo CTalKkuBaeMmcs
¢ cropnpu3amMu. Mbl nuImeM Jaecsatb GpparMeHToB Koja, JyMasi, YTO OHM HHUKOTJa He OyayT UMETb
nena ¢ 6onpmMMH Habopamu JaHHBIX. Y 3TO NeHCTBUTENEHO OKa3hIBAETCsl TAK — B AEBSITH CIydasx
u3 eciatu. B pecsaToMm ciydae Mbl CTAJIKMBAeMCs € MPOOJIeMaMH [IPOU3BOJUTEIBHOCTH. JTO HE pa3
CITy9anoch C HaMH, U MBI 3HAa€M, YTO 3TO CIY4aJIoCh (WM CIIy9nTCs) U ¢ BaMH. KOHEYHO, MBI BHOCH-
JIM UCTIPABIICHUS M TIepelaBalid UX HMOTPEOUTENsIM, HO Jiydie Obuto Obl M30€KaTh TaKUX 3aTpyIHe-
HUH ¥ BBIIOJIHEHUS JTUIIHEH paboThl. Tak 4To IpH MPOYMX PaBHBIX YCIOBHUSX (BKIIOYas MIOHATHOCTh
1 yI0004HUTaeMOCTh) BOCIIONB3YHTECH CIIETYOIUMH COBETAMHU.
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Hcnonv3yiime 2ubkue ounamuuecku pacnpeoensiemvie OaHHble BMECINO MACCU808 YUKCUPO-
6anH020 pasmepa. Maccus “O0JIbILIHIA, UeM HAHOOJIBIINH MacCHB, KOTOPBIM MHE KOraa-1160
notpedyeTcs” MPUBOIUT K OLIMOKAM M HAPYILIEHUIO 0e30MacHOCTH (CM. peKoMeHaanuto 77).
MaccHBbl MOXHO HCIIOJIB30BaTh TOJBKO TOI/A, KOTJa pa3Mephl JaHHBIX (PUKCHUPOBAHbL U U3-
BECTHBI BO BPEMs KOMITMJLLIMU.

Cnedyem mouHO 3HamMb CIONCHOCMbL UCHOTb3YeMo20 aneopumma. He 3a0biBaiiTe 0 Takoi
JIOBYIIKE, KaK JITHEHHBII allrOPUTM, KOTOPBIH BBI3BIBAET APYTYIO JIMHEHHYIO ONEepaluio, YTo
B pe3yJIbTaTe AeJaeT ajJrOpuTM KBaJPaTUIHBIM (CM., HAlIpUMep, peKOMeHIauo 81).

Ilo so3modicHocmu ucnonv3yiime auHeliHble unu 6oiee Ovicmpule ancopummbl. VneambHb
QIITOPUTMBI C KOHCTaHTHOM CJI0KHOCTBIO, Takue Kak push_back win mouck B xau-rabiuie
(cm. pexomenparmu 76 u 80). Herutoxu anroputmel co cinoknocteio O(log N), Takue Kak orie-
panuu ¢ KoHTeliHepamu set/map u Tower_bound umu upper_bound c ureparopamu 1po-
M3BOJIBHOTO JocTyna (cM. pexkomenpmamu 76, 85 u 86). Jlomyctima nmHEHHAs CIOKHOCTD
O(N), kak, Hanipumep, y vector: :insert wm for_each (cm. pexomennamuu 76, 81 u 84).

Ivimatimecy uzbexcams npumeHeHus aneopummos c¢ 6oaee dem JUHEUHOU CIOHCHOCbIO,
20e smo 803MoxcHo. Hanpumep, 1o YMOIYAHHUIO CIIEIyeT 3aTPAaTUTh OIMpPEICICHHBIC YCUIHS
Ha TOUCK 3aMEeHbl UMEIOLIErocs ajJropurma co cioxHoctsio O(N log N) unu O(Nz) (ecnu
TaKoBasi BO3MOXHa), 4TOOBI M30€XKaTh HEMPOMOPIIMOHAIBHOTO MaJACHUs MPOU3BOIUTEIBHO-
CTH TIpU CYIIECTBEHHOM YBEJIMYEHHH 00beMa NaHHBIX. Tak, MMEHHO B 3TOM 3aKJIOYaeTcs
OCHOBHAsI IPUYNHA, M0 KOTOPOH B pekoMeHAannu 81 coBeTyeTcs MpeArnovnuTaTh OIepariy
C 1uana3oHaMu (KOTopble OOBIYHO JIMHEHHBI) UX KOMHSM Ui pabOThl C OTIAENBHBIMH 3Jie-
MEHTaMH (KOTOpble OOBIYHO KBaJpATHYHBI, TaK KaK OJHA JIMHEWHas OIlepalusi BbI3bIBACT
JpYrylo IMHEH Y0 onepanuio; cM. npumep 1 B pekomenaanuu 81).

Huxkozoa e ucnonv3yiime 3KCNOHEHYUANbHBII AN2OPUMM, eClU MOJbKO bl He “‘Npunepmol
K cmene” u He umeeme Opy2020 6vbixoo0a. uTte, He Kayes CUJI, aJlbTEPHATHBY, MIPEXKIE YeM
NpUOETHYTh K 3KCIIOHEHIIMAILHOMY aJTOPUTMY, 1€ Jake HeOOJIbIIOe YBEIUYCHNE TaHHBIX
MPUBOJNUT K CYIIECTBEHHOMY HaICHUIO TIPOU3BOAUTEIHHOCTH.

BO—BTOpLIX, IIOCJIE TOTO KaK 3aMEphbl ITOKAXYT, YTO ONTUMU3ANA JICUCTBUTEIILHO HY>XHa 1 BaX-

Ha, B 0COOCHHOCTH IIPH POCTE NAHHBIX, CKOHLICHTPUPYHTE YCHIINS HA CHIDKEHUH O-CIIOXKHOCTH, a HE
Ha MUKPOONITUMH3ALUAX HAIIO100ME SKOHOMUH OJHOTO CIIOXKEHHUS.

Wrak, mpeanoyTUTENsHO HUCIONB30BATh JIMHEHHBIE (WM JYYIINE) aJTOPUTMBI TaM, I/I€ TOJIBKO

9TO BO3MOXKHO. I/I36era171Te, A€ MOXKETE, aJITOPUTMOB C OoJlee YyeM JIMHEHHOM CJIO)KHOCTBIO, U YK
Tem Oojiee — OKCIIOHCHIINAJIbHBIX.

Ccblinkun

[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 onTuMuaupymnTe npexpeBpeMeHHO

Pesiome

Kak rmacur nocnoBuua, He MOArOHANWTE CKAayyIlylo Jomaab. [IpexneBpeMeHHas ONTHMU3AMS
HETIPOIYKTHBHA M OBICTPO BXOAMT B MPUBBIUKY. [lepBoe mpaBuiio ONTHMH3ALMN: HE ONTHMHU3HPYH-
Te. Bropoe npaBmiio onTuMu3anuu (TOJBKO Ui SKCIEPTOB): HE ONTUMU3UPYHTE HU B KOEM CIydae.
CeMb pa3 0OTMEpPb, OIMH Pa3 ONTUMHU3UPYL.

O6cyxaeHue
B [Stroustrup00] §6 umeercs 3ameuaTenpHas UTaTAa:

Ipesicoespemennasn onmumusayuss — KopeHsb gcex beo.

— Honansx Kayt (Donald Knuth) [mutupyer Xoapa (Hoare)]

C Opyzoil cmoponbl, Mbl He MOJICEM USHOPUPOBAmMb dPheKkmusHoCmb.

— Vou Bentu (Jon Bentley)

Xoap u Kuyr cosepiienno mpassl (cM. pekomennamnuio 6 u 3ty). Ho mpas n bentin (pexomen-
namys 9).

Ms1 onpeniensieM HPEKAESBPEMEHHYIO ONTHMHU3ALMUIO KaK YCIOKHEHHE OU3aiiHa WM Koja (4To
JieNlaeT ero MeHee ya0004nTaeMbIM) BO MMS MOBBIIIEHUS MPOU3BOJUTEIBHOCTH, KOT/Ia YCHIIUS HE
OIIPaBABIBAIOTCS JOKa3aHHON HEOOXOAMMOCTBIO TOBBIMIECHHUS IPON3BOAUTENBHOCTH (HAIpUMep, pe-
IBHBIMHM W3MEPEHHUSIMHU M CPAaBHEHUEM C IIOCTABJICHHOH 11€J1b0). 3a4acTylo TakHe yCHIIMS BOOOIIe
HE MPUBOMAT K MOBBIIIEHHUIO IPOM3BOANUTEILHOCTH IPOTPAMMBEI.

Bcerna nomuure:

I'opa3no, ropasao npouie cae1aTh KOPPEKTHYIO MPOrpaMMy ObICTPOi,
4yeM ObICTPYI0 — KOPPEKTHOI.

[TosTOMY 1O YMOJIYaHHIO HE KOHIIEHTPUPYHTECh HA TOM, YTOOBI ClleaTh KO OBICTPBIM, B TEp-
BYIO OuYepeNlb €ro Hajo c/elaTh MaKCUMAIbHO MOHATHBIM M YI00OYUTaeMbIM (peKoMeHIamus 6).
SICHBIN KOJ TPOIIE HATUCATh KOPPEKTHO, TPOIIIE MOHSTH, MPOIIE HepeaesaaTh — U MPOIIe ONTHMH-
3UpOBaTh. YCIOXKHEHUS, BKIIOYas ONTHMHU3ALMUIO, BCET/Ia MOKHO BHECTH IMO3KE — ¥ TOJBKO MPHU
HEOOXOIUMOCTH.

VIMeroTcs IBe OCHOBHbBIE MPUYUHBL, IIOYEMY MPEKICBPEMEHHAs ONTHMHU3ALMS 3a4acTyl0 HE Jie-
JIaeT mporpaMmy ObicTpee. Bo-mepBbix, 00LIEH3BECTHO, YTO MPOrPAMMHUCTBI OOBIYHO IIOXO TPEJ-
CTaBIISIIOT, Kakol KoJ OyaeT ObICTpee WM MEHbLIE MO pa3Mepy, U rae OyIeT caMoe y3KOe MECTO
B pa3pabaThiBaeMOM Koje. B 4uciI0 Takux MpOTrpaMMHUCTOB BXOIST W ABTOPBI OTOH KHWTH, U BBHI.
IMoaymaiiTe caMu — COBpPEMEHHbIE KOMIBIOTEPBI MPEICTABISIIOT CO00I UCKITIOUUTENBHO CIOXKHBIS
BBIYHCITUTENHHBIE MOJIENH, 3a4acTyI0 C HECKOJBKMMHU PAOOTAIOIINMH MMAPAIIIEIHFHO MPOIIECCOPaMH,
rIyOOKO# WepapXuedl KOUIMpOBaHWs, MPEICKAa3aHUEeM BETBJICHHs, KOHBeWepH3alpeld W MHOTUM-
MHOTHM JApyruM. KOMIHMIATOP, HAXOISIIMIACS HaX BCEM THUM aIllapaTHBIM o0ecredeHneM, mpeod-
pasyer Baml MCXOMIHBIH KOJ B MAIIMHHBIA, OCHOBBIBASCh Ha COOCTBEHHOM 3HAHHH amMapaTHOTO
obecrieueHnst U ero 0COOEHHOCTEMN, ¢ TEM YTOOBI 3TOT KOJ B MAKCUMAJIBLHOM CTENEHU MCIIOIb30Bal
BCE BO3MOXKHOCTH ammapaTHOro obecredeHus. Han KOMIHISATOPOM HAaxOAWUTECh BBI, C BaIIMMHU
MIPECTABICHUSAMH O TOM, KaK JOJUKeH paboTaTh TOT WM MHOW KOI. Y BAac MPAaKTHYECKU HET IaH-
COB BHECTH TaKyl0 MHUKPOONTHUMHU3AIHUIO, KOTOPasl B COCTOSHUH CYIIECTBEHHO MOBBICHTH MPOU3BO-
JMTEIBHOCTh TEHEPHPYEMOT0 HMHTEUICKTYyaIbHBIM KOMIIMIATOPOM Koma. WTak, ONTHMH3AIMA
JIOJDKHBI TPEIISCTBOBATh U3MEPEHHsI, a U3MEPEHHSIM JIOJDKHA MPEIIIECTBOBATh BBIPaOOTKa Iiesei
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ontuMu3anuy. [loka HEOOXOIMMOCTh ONTHUMH3AIMHM HE NOKa3aHa — BalluM NpHopuTeToM Nel
JOJDKHO OBITH HamucaHue koja Juia 4yenoBeka. (Eciu kTo-To morpedyer oT Bac ONTHMHU3ALMU KO-
na — nompebyiime 00Kazamenbcms HeOOXOAUMOCTH ATOTO.)

Bo-BTOpBIX, B COBpEeMEHHBIX Iporpammax Bce 0oJibllie M OOJblIe Onepayii, CKOPOCTb padOoThI
KOTOPBIX OTpaHHYEeHA HE MPOLECCOPOM, a, HaIpUMep, paboTOH ¢ MamAThIO, AUCKOM WM CETHIO,
OoXuaaHueM oTrBera oT Web-cepBuca uiau 0a3bl JaHHBIX. B jydiiem ciiyyae onTUMHU3alus TaKOro
KoJa MpUBEIET K TOMY, Y4TO Balla IMporpamma OyneTr ObIcTpee OKMAaTb. DTO TakKe O3HAYAET, YTO
MIPOrPaMMHUCT 3ps TPATUT AParolieHHOE BpPeMs Ha YIy4IlIeHHE TOro, YTO He TpeOyeT yIydlLIeHHil,
BMECTO TOT'0, YTOOBI 3aHATHCS TEM, YTO JEHCTBUTENBHO TPEOyeT ero BMEIaTeNbCTBA.

Camo coboii pasymeercsi, HACTaHET JIeHb, KOI'/Ia BaM JACHCTBUTEIILHO MPHUAETCS 3aHATHCS ONTH-
Mu3anel Bamero koxa. Korzma Bl 3aiiMeTech THM — HAYHHUTE C ONTHMH3AIMU aJTrOPUTMOB
(pexoMeHzays 7) U NOMBITATECh HHKAIICYIMPOBATh ONTUMH3ALUIO (HallpuMep, B mpenenax QpyHk-
LMY WK KJIacca, CM. pekoMeHmanuu S5 u 11), ueTko yka3aB B KOMMEHTAPHUSAX IPUIHHY IPOBOIUMON
ONTHUMH3ALNH U CCHUIKY Ha UCIIOJIb30BaHHbIA aJITOPUTM.

OOpryHas omnbOKa HOBHYKA COCTOMT B TOM, YTO KOTJa OH IHUIIET HOBBIH KOA, TO — C TOPAO-
cThio! — crapaeTcs caenaTh ero ONTUMAJbHBIM LEHOH MOHATHOCTH. Yalie BCero 3TO HNPUBOIUT
K MWIAM “‘criareTT” (TOBOps MpoIlle — K “ComisiM” B MPOTpaMMe), U Jake KOPPEKTHO padoTaro-
LMK KOJI CTAHOBUTCS OYEHb TPYJIHO YUTATh M MOTUPHULIUPOBATH (CM. pEKOMEHIAIHIO 6).

IMepenaua mapaMeTpoB MO CChUIKE (pPEKOMEHZIALus 25), UCIOIb30BaHUE MPEPUKCHOU (HOpMBI
OnepaTopoB ++ U - - (pexoMeHnanus 28) win moJoOHbIX UANOM, KOTOpPbIE NP paboTe JOIKHBI ec-
TECTBEHHBIM 00pa30M ‘“‘CTEKaTh ¢ KOHYMKOB BalllUX MajbleB”, PEXKICBPEMEHHONW ONTHMHU3AIMCH
He SIBJISIIOTCS. DTO BCETO JIMIIb YCTPAaHEHUE NPEeXIeBPEMEHHON IlecCuMH3anuy (pexoMeHaanus 9).

Mpumepsl

IHpumep. Hponus ucnonvszosanus 1n77ne. Oto mpocteimas 1eMOHCTPANUS CKPBITOH CTOUMO-
CTH IPEXIEeBPEMEHHON MUKpoonTuMu3anuy. [Ipodaiineps! gerko Moryr ckas3aTb BaM (HCCIIEI0BaB
KOJIMYECTBO BBI3OBOB (DYHKIIMI), KaKue (QYHKIMU JOJDKHBI ObITh BCTPAHMBAEMbIMH, HO HE SIBIISIOTCS
TakoBbIMHU. Ho Te ke npodaiinepsl He B COCTOSHUH IOJICKa3aTh, KAKHE BCTpauBaeMble ()YHKLIUU HE
JIOJDKHBI OBITH TaKOBBIMH. OueHb MHOTHE MPOrPAMMHUCTBI UCIIOJIB3YIOT “BCTpAMBAaHUE MO yMOJ4Ya-
HUIO” BO HMMS ONTHUMH3ALUM, MOYTH BCErna 3a CYeT OOJbLIeH CBA3HOCTH IPOTPaMMbl IOCTHras
B JIy4IIIEM CJy4ae BeChbMa COMHUTENIBHBIX pe3ynbraroB. (Cka3aHHOE 03HAYACT, YTO JeNaTh (YHKIIHIO
BCTpanBaeMOM JTOJDKEH KOMITUIIATOP, a He porpamMuct. Cwm. [Sutter00], [Sutter02] u [Sutter04].)

NcknouyeHuns

Korza BbI numere OMOINOTEKH, TPYIHO MpeacKa3aTh, KaKUe ONepaly OyayT UCIONIb30BaThCS B
KPUTUYHOM I10 OTHOLICHHUIO K MPOU3BOAMUTENILHOCTH Kojie. Ho naxke aBTop OMOIMOTEKH HOJIKEH UC-
IIBITaTh CBOI KO HA MPOU3BOJUTENBHOCTH B Pa3HOOOPA3HBIX MOIB30BATEIBCKUX MIPIIOKECHHUSX TIe-
pen TeM, Kak YCIOXHATh CBOH KOJ| ONTHMU3AIUEH.

Ccbinku

[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

30 CTunb NPOeKTUPOBaHUS



Ctp. 31

9. He neccuMunaunpymnTe npexpeBpeMeHHOo

Pesiome

To, 4T0 MPOCTO IS BAac, — MPOCTO ¥ AJst Kona. IIpy MpoYrx paBHBIX YCIOBHSX, B OCOOCHHO-
CTH — CJIO)KHOCTH M YA00OYHUTAEMOCTH Kona, psiA 3(P(EeKTUBHBIX MIA0JIOHOB MPOCKTHPOBAHHS
Y MJMOM KOJMPOBAHHS JOJDKHBI €CTECTBEHHBIM 00pa3oM “‘CTEKaTh ¢ KOHYMKOB BAIIHMX MaJbLEB” U
OBITH HE CIIOXKHEE B HAIMCAHWH, YEM HX MECCHMH3UPOBAHHBIC albTEPHATHBBI. JTO HE MPEKICBPE-
MEHHasi ONTHMH3ALHs, 8 U30SKAHNE UBTUIIHEN TECCUMU3ALIIHH.

O6cyxaeHune

U36exxaHne MpexIeBPEMEHHON ONTHMHU3AIMK HE BJIEYET 3a co00i CHIDKEHHS YPPEKTHBHOCTH.
Ioa mpexaeBpeMeHHON TecCHMH3alieil MbI MOJpa3yMeBacM HaIllMCaHWE TAKUX HEOMPaBIaHHbBIX
MOTEHIUATBEHO HeI(P(DEKTUBHBIX BEIle, KaK NePEYHCICHHBIC HIKE.

e [lepenaya nmapamMeTpoB IO 3HAUSHUIO TaM, I/l IPUMEHNMa Iiepeiadya NapaMeTpoB 110 CChUIKE
(pexomenmanus 25).

¢ lcnons3oBaHue MOCTQUKCHON BEPCHH ++ TaM, TJ€ C TeM K€ YCIIeXOM MOXKHO BOCIIOJB30-
BaThCs NpedUKCcHON Bepcuell (pexoMeHanus 28).

e lcnonp30BaHWME TPUCBAaUBAHUS B KOHCTPYKTOpaX BMECTO CIMCKAa WHHULIMAIU3ALHUN
(pexomenmanus 48).

He sBisietcss npexIeBpEeMEHHON ONTHMH3AIUEH CHIKEHHE KOJMMYECTBA (PUKTUBHBIX BPEMEHHBIX
KoM 00BEKTOB, B 0OCOOCHHOCTH BO BHYTPEHHHX IIMKJIAX, €CIIH 3TO HE IPUBOIHT K YCIOKHEHUIO KOJa.
B pexomeHnanuu 18 moompsieTcsi MaKCUMAbHO JIOKAJIBHOE OOBSBICHHE MEPEMEHHBIX, HO TaM e
MIPUBEZICHO W ONHMCAHUE HCKIIOYEHUS] — BO3MOXKHBIN BBIHOC MEPEMEHHBIX U3 LHKIA. B GonmbImHCTBE
CIly4aeB Takoe JeHCTBUE HE YCIOXKHSCT MOHMMaHUe MpeTHa3HaueHHUs KoIa, 0ojee TOro, MOXKET IO-
MOYb TOSICHUTB, YTO UMEHHO JIeNaeTCsl B LUKJIEC M KaKWe BBIYMCIICHUS SBILSIIOTCS €r0 MHBapHAHTAMH.
KoHe4Ho e, IPE/NOYTHTEIbHO HCIOIb30BaTh FOTOBBIE aJrOPUTMbI BMECTO HAIMCAHHS SIBHBIX LIUK-
110B (pexomeHnamms 84).

JIBa BaXXHBIX CIIOCO0a YCOBEPIICHCTBOBAHUS MPOrPaMMBI, KOTOPBIE JIENIAI0T €€ OJHOBPEMEHHO
u sicHee, U 3pPekTuBHEe — 3TO MCMONb30BaHue abcTpakimi (cM. pexoMennaarmu 11 u 36) u 6u6-
norek (pexomernanus 84). Hanpumep, ucnons3osanue vector, 1ist, map, find, sort u apy-
THX BO3MOXKHOCTEH CTaHAapTHOH OMOIMOTEKH, CTaHAAPTH3MPOBAHHBIX U PEAHM30BaHHBIX JKCIIEP-
TaMH MHPOBOTO KJIacca, He TOJIBKO JICNAIOT Ball KOJ SICHEE W Jierde MOHUMAaeMbIM, HO 3a4acTyio U
Oosiee OBICTPBIM.

W306exaHne NpeKACBPEMEHHON MECCUMU3AIMU CTAHOBUTCSI OCOOCHHO BAXKHBIM, KOTZA BBI ITH-
uiere OubaroTeky. [Ipu 3TOM BBl OOBIYHO HE 3HAETE KOHTEKCTa MCIIOJIb30BaHUs Ballield OMOIMOTEKH,
a M03TOMY JIOJDKHBI CYMETh COAaHCUPOBATh () (PEKTUBHOCTH M BOZMOXKHOCTH IIOBTOPHOTO HCIIOJIb-
3oBaHus. He 3a0biBaiiTe ypoKOB peKOMEHIAUHN 7 — CcliefyeT Kyna Oojblie 3a00THThCS O MacIlTa-
OUpPYEMOCTH, YeM O BBIMTPHIILE Mapbl TAKTOB MPOIIeccopa.

Ccblnkm
[Keffer95] pp.12-13 « [Stroustrup00] §6 introduction * [Sutter00] §6
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10. MnHnmMmnaupyiite rnodanbHble U COBMECTHO
MCNOJIb3yeMble A aHHble

Pesiome

CoBMeCTHOE MCIIOJIb30BaHKE BBI3BIBACT CHOPHI U pa3opbl. M30eraiiTe COBMECTHOTO HMCIOJIB30Ba-
HUS JaHHBIX, B OCOOCHHOCTH INIOOAIBHBIX NaHHBIX. COBMECTHO HCHOJIb3yeMble TAaHHBIE YCHUIMBAIOT
CBSI3HOCTB, YTO MPUBOJNUT K CHIDKEHUIO COTPOBOXKAAEMOCTH, a 324aCTYIO ¥ IIPOM3BOANUTEIBLHOCTH.

O6cyxaeHune

310 yTBEepKICHNE HOCUT OoJiee o0IMii XapakTep, 4eM Oosee y3koe TpeboBaHHe pekomMeHaarmu 18.

Cnenyer n30eraTb NaHHBIX CO BHEIIHHM CBSI3bIBAHMEM B O0JACTH BHUAMMOCTH IPOCTPAHCTBA
HMMEH WU MPEACTAaBIAIOMUX cOOOH CTaTHUECKHE WICHBI KIIAccoB. VX MpUMeHeHHe YCIOXKHSIET JIo-
THKY NIPOTPaMMBI U IIPUBOANT K TECHOH CBSI3M MEXKAY Pa3IMYHBIMU (U, YTO €Ile XyXKe, OTHaICHHBI-
MH) YacTAMH IporpamMMbl. COBMECTHO HCIHONB3yeMble AaHHBIE AENAl0T MeHee d()(GEKTUBHBIM Tec-
THUPOBaHUE MOAYJEH, TIOCKOJIBKY KOPPEKTHOCTh ()parMeHTa KOAa, UCIIOIB3YIOIIEro o0Iye JaHHbIe,
00yCIIOBIEeHa UCTOPUEH M3MEHEHHUS 9THX JAHHBIX, a KPOME TOro, o0ycnaBiauBaeT QyHKIMOHUPOBA-
HHE HEKOTOPOT0, OKa HEM3BECTHOT'0, KOJIa, KOTOPBIN OyleT HCIOJIB30BaTh ATH JaHHbBIE TIO3XKeE.

Vmena 00beKTOB B INI00ATEHOM IIPOCTPAHCTBE UMEH IPUBOIAT K €T0 JI0IOIHUTEIBHOMY 3aCOPEHHIO.

Ecnu Bam HEKaK He 000UTHCH 0€3 II00AbHBIX 00BEKTOB, 0OBEKTOB B 00JaCTH BHIUMOCTH MPO-
CTPAHCTBAa UMEH WM CTAaTUUECKUX WIEHOB KJIACCOB, YOGAUTECh B MX KOPPEKTHON MHUINAIM3ALHN.
IMopsinox MHMIMANTN3ANUK TAaKUX 00BEKTOB M3 PA3HBIX SIMHUIl KOMIWIALUN HE ONpEeAeNeH, M03To-
MY IUIsl KOPPEKTHOM paboThl B TAKOM ClIydae TpeOyIoTcs clielnaabHbIe METOAUKH (CM. IIpUlaracMble
ccpuiky). [IpaBuiia nopsaKa HHUNUATH3AUN JOCTaTOYHO CJIOXKHBL, II03TOMY JIydllle UX H30erats; HO
€CJIM BBl BCE XK€ BBIHY)KAEHBI IMETh C HUMHU N0, TO JOJDKHBI XOPOIIO MX M3YYHUTh M MCIIOJIB30BaTh
¢ Belnnyaiiie 0CTOPOKHOCTHIO.

OOBEKTHl, HaxXoAAImuecs B 00JaCTH BHAMMOCTH NPOCTPAHCTB MMEH, CTATHUECKUE WICHB MIH
COBMECTHO HCIHONB3yeMble Pa3HBIMH MOTOKAMH WM NPOLIECCAMH, CHIDKAIOT YPOBEHb paclapaiie-
JIMBaHMS B MHOTOIOTOYHBIX M MHOTONPOLIECCOPHBIX Cpelax, M 4acTo SBJIAIOTCA Y3KHMM MECTOM C
TOYKH 3pEHHS MPOU3BOIUTEIBHOCTH U MacmTabupyemMocT (cM. pekomeHaauuto 7). Crapaiitech
n30aBUTHCSI OT COBMECTHOTO MCIIOJIB30BAHUS JAHHBIX; UCIOIb3yHTE BMECTO HErO CPEICTBa KOMMY-
HUKaIMK (HalpuMep, ouepeib COOOLICHHI).

[IpeanodTuTensHO 00ECIEUNTh HU3KYIO CBA3HOCTh M MUHHMM3HPOBAThH B3aUMOAEHCTBHE Kiac-
coB (cm. [Cargill92]).

NcknouyeHuns

Takue cpecTBa ypOBHS MPOrPaMMBbI, Kak C1N, COUt u Cerr, sBISIOTCS CIeHHATH3UPOBAHHbI-
MH ¥ pealTu3yIoTCs CrieluanbHbIM 00pazom. Dadpuka T0/DKHA MOAJEPKUBATE peecTp QYHKIHMA, KO-
TOpBIE OJDKHBI BBI3BIBATHCS IUISI CO3MAHUS NAHHOTO THIA, M TaKOW peecTp OOBIYHO ONMH Ha BCIO
mporpamMMy (TeM He MeHee MPEANIOYTUTEIbHO, YTOOBl OH OBbUT BHYTPEHHHM OOBEKTOM IO OTHOLIE-
HUIO K padpuke, a He TII00aTbHBIM COBMECTHO UCIIOIB3YEMBIM 00BEKTOM; CM. peKoMeHaanuo 11).

Kox, B KOTOpOM 00BEKT COBMECTHO HCIIOJIB3YETCS] Pa3HBIMHU ITOTOKAMH, JOJDKEH 00ECTIeUnTh ce-
puanu3airo odpalleHuid K TakoMy 00beKkTy (cM. pekomeHnaanuio 12 u [SutterO4c]).

Ccbinku

[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]
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11. CokpbiTne undpopmauun

Pesiome

He BbimyckaiiTe BHYTpeHHIOK HH(POpMALUIO 32 Ipeesbl 00beKTa, 00ECIeUUBAIOLIEro a0CTPAKLIUIO.

O6cyxaeHune

Jnst MUHEMH3aIY 3aBUCUMOCTEH MEXIy BBI3BIBAIOLINM KOJOM, KOTOPBIH padoTaeT ¢ abcTpak-
LUei, u peanuzanueil abCTpakLUuK, BHyTPEHHHE JaHHbIE TAKOW pealn3aliii JOKHBI OBbITh CKPBITHL.
B npoTuBHOM cllydae BBI3BIBAIOIIUIT KOJ MOXKET OOpaTUThCS K 3TOW MHPOpMAIMK (WK, YTO €lIe
XYK€, UI3MEHUTh €€), U TaKas yTeuka IpeJHa3HauYeHHOW cyry0o Ui BHYTPEHHEro HMCHOJIb30BaHHS
nH(opMaIys AeNaeT BBI3BIBAIOIINI KO 3aBUCHMBIM OT BHYTPEHHETO MPEACTABICHUS aOCTPaKIHu.
OTKpbIBaTh cienyer abcTpakuuu (IPennoYTUTENFHO U3 COOTBETCTBYIOLIEH NMpeaMeTHON 00JacTH,
HO, KaK MHHUMYM, a0cTpakuuio get/set), a He naHHbIE.

CoxpsbiTre HHpOpPMAIMK YMEHBIIAET CTOUMOCTD ITPOEKTa, CPOKU pa3pabOTKU W/WIIM PUCK JABYMS
OCHOBHBIMH Ty TSIMH.

e Ono noxanuzyem uzmenenus. COKpblTHE UHOOPMALUK CHIKAET o0nacTh “addexra BonHbI”
BHOCHMOTO U3MEHEHHS U, COOTBETCTBEHHO, €r0 CTOMMOCTb.

e OHno ycunusaem uneapuarmol. COKpbITHE HHOOPMAIIMU OTPAaHUYUBACT KO, OTBETCTBEHHBIN
3a coxpaHeHue (4, B ciyyae OomMOKH, 32 HapylIeHHe) MHBAPUAHTOB MPOrpaMMbl (CM. PEKo-
MeHaanuo 41).

He nozBossiite “3acBeTUThCS” JaHHBIM U3 JT000r0 00BbEKTa, KOTOPBIHA 00ecreurBacT abCTPAKIHIIO
(cM. Takke pekomennanuio 10). laHHbIE — BCEro JIMILL OJJHO U3 BOIUIOLICHUI aOCTPaKIMH, KOHIICT-
TyaIbHOE COCTOSIHHE. ECIM BB CKOHIIGHTPHPYETECh Ha KOHIICIIINY, a HE Ha ¢ MPE/CTABICHHUSX, BBl
CMOXKETE TPEUIOKUTh BIYMUYMBBIH HMHTEpQEiic, a “BbUIN3aTh’ PEATH3ALMI0 MOXKHO M TO3KE — Ha-
pHuMep, ITyTeM NPUMEHEHHs K3IMIMPOBAHMS BMECTO BBIYHCIICHYS “Ha JIETy”, WM UCHOJB30BAaHUS pa3-
JIMYHBIX ONTHMU3HPYIOMINX MPEeICTaBICHIN (HanpuMep, MOISPHBIX KOOPIUHAT BMECTO ICKAPTOBBIX).

PacnpocTpaHeHHBIH IpIMep COCTOHUT B TOM, YTO WICHBI-aHHBIE KIIACCOB HUKOT/A HE JENIAf0TCs
JOCTYITHBIMH M3BHE MPH TOMOIIH criennudukaropa publ1ic (cm. pekomermanuio 41) uim mocpenct-
BOM yKa3aTeleil WM JeCKPHITOPOB (CM. PeKOMEHIAIHIO 42). DTOT MPHHIUI B TOH e CTCICHH
IIPUMEHNM U K OOJIBIIMM CYIIHOCTSIM — HaIllpuMep, TaKuM, Kak OMONIMOTEKH, KOTOPBIE TaKXkKe He
JOJDKHEI pa3pelars JOCTYH K BHYTPeHHeH mH(popManuu u3BHe. Moaynu u OHOIHOTEKH JTOJIKHEL
MPEOCTABIATh UHTEPPEHCHI, KOTOPBIE ONMPECIISIOT a0CTPaKIMK U paboTy ¢ HUMH, U TaKUM 00pa-
30M 00ECIEeUNBAIOT OOJBIIYI0 OE30IIaCHOCTE IS BBIBIBAIONIETO KOJA U MEHBIIYIO CBSI3HOCTB, YeM
IIpY IPUMEHEHNHU COBMECTHO HCIIOIb3YEMbIX JaHHBIX.

NcknoveHunda

TecTupoBaHue KOJa 3a4acTyro TpeOyeT BO3ZMOXKHOCTH OOpalleHUs KO “BHYTPEHHOCTAM ™ TECTH-
PYEMOTO KJIacca WIIM MOJYJIS.

CoBoxkynHocTu 3HaueHui (Struct B crune C), KOTOpble NPEACTABIAIT cOOON NpPocTo HAbOP
JAHHBIX 0€3 MPEeJOCTABICHUS KaKNX-TH00 aOCTpaKiuii, He TPEOYIOT COKPBITHS CBOMX JAHHBIX, KO-
TOpBIE B 3TOM CIIydae SIBIIIOTCS uHTepdeiicoM (CM. pekoMeHAalHtIo 41).

Ccblnkm
[Brooks95] §19 ¢ [McConnell93] §6.2  [Parnas02] * [Stroustrup00] §24.4 « [SuttHyslO4a]
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12. KogupoBaHue napasnesibHbiX BbIYUCIIEHUN

Pesiome

Ecnu Baiie npuiioeHue UCIOJIb3yeT HECKOIBKO ITOTOKOB MIIM MPOLECCOB, CIIENyeT MUHUMHU3U-
POBaTh KOJIMYECTBO COBMECTHO HCIIOJIB3YEMBIX OOBEKTOB, I/Ie 3TO TOIBKO MOXKHO (CM. peKOMEH[a-
uuto 10), 1 akkypaTHO paboTaTh ¢ OCTABIIMMUCS.

O6cyxaeHune

PaboTa ¢ moTokamm — OTAenbHasA Oonbmras Tema. JlaHHas peKOMeHIAIMs OKa3anach B KHUTE,
IIOTOMY 4TO 3Ta TeEMa OYEHb BakHA U TpebyeT paccMoTpeHus. K coxxaeHuto, oJjHa peKoMeH1alus
HE B CHJIAaX CHENATh 3TO MOIHO W KOPPEKTHO, TOATOMY MBI TOJIBKO PE3IOMHPYEM HECKOIBKO Hambo-
JIee BaXKHBIX IIOJIOKEHUM U OCOBETYeM OOPATUTHLCS K YKa3aHHBIM HIDKE CChLIKAM 3a JOIOJIHUTENb-
Holl mHpopMmarmenr. Cpenn Hanbomee BaKHBIX BOIIPOCOB, KACAFOUIMXCS TapaUIeIbHBIX BBIYHCIIE-
HUM, Takue Kak u3bexxaHue B3auMoOnokupoBok (deadlock), HeycTOHYUBBIX B3aHMMOOJIOKUPOBOK
(livelock) u ycmoBwmii roHkH (race conditions).

Crangapt C++ HUUero He TOBOPUT O TOTOKaX. TeM He MeHee, C++ MOCTOSIHHO U IIUPOKO IpHMe-
HsIeTCs JUIS HANHCAHWS KOJa C MHTEHCHBHBIM HCIIONB30BAaHHEM MHOTONOTOYHOCTH. Ecnm B Bamem
IPUIIOXKEHUU IOTOKH COBMECTHO MCIIOJIB3YIOT JJAHHBIE, HA 3TO CIeAyeT 0OpaTUTh 0cO00E BHUMAHUE.

e O3nakomvmecsb ¢ OOKyMeHmayuell no yenesoii niamgopme Ha npeomem IOKATbHLIX NPU-
Mumugog curxpouuzayuy. OOBIYHO OHHM OXBATHIBAIOT JHANa30H OT NPOCTHIX aTOMapHbIX
orepanuii ¢ HeJbIMHI YUCIaMU O MEXKITPOLIECCHBIX B3aMMOUCKIIIOUCHUI U ceMadopoB.

o [Ipeonoumumenvro “obepHyms” npumMumuebl niam@opmvi 6 cobcmeenHvie abcmpaxyuu. ITo
XOpolllas MbICIb, B OCOOEHHOCTH €CIU BaM TpeOyeTcs: MeXILIaTGopMeHHas IePEeHOCUMOCTb.
Bbl MOxeTe Takxke BOCIONb30BaThesl Oubnnorexkoil (Hanpumep, pthreads [Butenhof97]), xoto-
pasi cenaet 3To 3a Bac.

L4 Y6edumer, Umo ucnoJjibzyemovle 6amu munbvl MOIICHO bezonacHo NPUMEHANb 6 MHO20NO0-
MOYHbBLX NpOCpAMMAX. B YaCTHOCTH, Ka)KZ[I:Iﬁ THUII JOJIDKEH KaK MUHUMYM

®  2apaHmMUpPoOBamsb HE3A8UCUMOCHb 00BLEKIMO08, KOMOpble He UCHONbIVIOMCA CO8MECHHO.
JIBa moToka MOryr cBOOOJHO HCIIOJIb30BAaTh PA3IMYHbIE O0BEKTHl 0€3 Kakux-1ubo cre-
[UAJBHBIX IeHCTBUI CO CTOPOHBI BBI3BIBAIOIIETO KO/IA;

®  JOKYMEHmMUposams HeoOX0ouMble OeliCmeus CO CMOPOHbL Bbl3bLEAIOUE20 KOOA NpU UC-
ROIL308AHUU OOHO20 0ObEKMA 8 PasHbIX nNomoKax. MHOTHE TUITBI TPEOYIOT CepraIn3aLim
JOCTya K TAKKM COBMECTHO HCIIOJIb3yeMbIM OOBEKTaM, HO €CTh THIIBI, Al KOTOPBIX 3TO
YCIOBUE HE SIBISIETCsI 00s3aTenbHbIM. OOBIYHO TAKUE THIBI JIMOO CHPOCKTUPOBAHBI TAKUM
0o0pa3oM, 4To u30erarT TpeOOBaHUIT OJIOKMPOBKH, JHOO BBIMOIHSIIOT OJOKHPOBKY CaMo-
CTOsITENBHO. B 11r060M citydae, Bbl JOJDKHBI OBITH 03HAKOMIICHBI C OIPaHUYCHUSIME, HAKJIa-
JIbIBAEMBIMHU HCIIOJIBb3YEMbIMH BaMH THUIIAMH.

3aMeTuM, 4TO CKa3aHHOE BBIIIE NPUMEHUMO HE3aBUCHMO OT TOTO, SIBISIETCS JIU THII HEKOTO-
PBIM CTPOKOBBIM THIIOM, KOHTeliHepoM STL HamomoOue vector uix HEKOTOPBIM HMHBIM TH-
noM. (MBI 3aMeTHIIH, YTO PSA aBTOPOB AAIOT COBETHI, M3 KOTOPBIX BBITEKAET, YTO CTAHAAPT-
HBIC KOHTEHHEPHI MPEACTABISIOT COOOH HEYTO OTIENbHOE. DTO HE TaK — KOHTEHHEp mpe-
CTaBIsieT OO0 MPOCTO OOBEKT APYroro TUMa.) B 4acTHOCTH, €CITM BBl XOTUTE UCIIOIB30BATh
KOMITOHEHTBI CTaHAapPTHOM OUONIHOTeKH (HampuMep, String win KOHTEHHEPHI) B MHOTOIIO-
TOYHOW TporpamMme, MPOKOHCYJIbTHPYHTECh CHaudasa ¢ JOKyMEHTaluend pa3paboTyrka Hc-
MOJIb3yeMOM BaMU CTaHAAPTHOH OMOIMOTEKH, 4TOOBI y3HATh, KAK UMEHHO CJIEAYyeT MONb30-
BaThCS €10 B MHOTOITIOTOYHOM IPHIIOKEHHH.
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ITpu pazpaboTke COOCTBEHHOTO THMA, KOTOPBIH NpeHA3HAUEH VIS NCIIONB30BAHMS B MHOTOIIOTOY-
HOH IporpaMme, Bbl JIOJDKHBI CHIEJIaTh T€ JKe JIBE Beld. Bo-TepBbIX, BbI IOJDKHBI TapaHTUPOBATh, YTO
pa3IMyYHbIEe TOTOKH MOTYT HCIOJIb30BaTh Pa3inyHble OOBEKTHI BAllIero THMa 0e3 UCIOoIB30BaHMs OJ10-
KHUPOBOK (3aMETUM, YTO OOBIYHO THUII C U3MEHSIEMBIMH CTATUYECKUMHU JAHHBIMU HE B COCTOSIHMU 00ec-
MIEYUTh TAKYIO FAPAHTUIO). Bo-BTOPBIX, BbI JOJKHBI JOKYMEHTUPOBATh, YTO MMEHHO JIOJKHBI CIENaTh
TI0JIb30BATENH YISl TOTO, YTOOBI OE30MaCHO MCIIONB30BaTh OJMH U TOT )K€ OOBEKT B Pa3HBIX HOTOKAXx.
@yHnaMeHTaIbHbIM BOMPOC MPOSKTUPOBAHUS 3aK/IOYACTCsl B TOM, KaK pacHpelesIUTh OTBETCTBEH-
HOCTh 32 KOPPEKTHOE BBINOJIHEHHE NpOorpammsbl (0e3 yCIOBHi TOHKH M B3aMMOOJIOKMPOBOK) MEXIY
KJIACCOM U €ro KIMEHTOM. BOT OCHOBHBIE BO3MOKHOCTH.

Brnewnssa o6noxupoeka. 3a 6n0kupoeky omeeuaem egvizvigaiowuti koo. Ilpu Takom BbIOOpe
KOJI, KOTOPBII HCTIONB3yeT OOBEKT, JOIKEH CaM BBICHATH, UCIONB3YETCS JIH 3TOT OOBEKT
JpYruMy HOTOKaMHU M, €CIM 3TO TaK, OTBEYAET 3a CEPUAlIU3aLUI0 €ro UCIoib3oBaHus. Ha-
HpHMeEp, CTPOKOBBIE THITBI OOBIYHO HCITIONB3YIOT BHEIIHIOI OIOKHPOBKY (MIH HEW3MEHse-
MOCTb — CM. TPETbIO BO3MOXKHOCTB).

Buympennssi 6nokuposka. Kaoicowii obvexkm cepuanuzyem 6ce odpawjenus K cebe, o0bIUHO
nymem coomeemcmeyoueco OIOKUPOBAHUS. 8CeX OMKPbIMbIX (DYHKYUL-UIEHO8, MAK YMmo
NONb306aMeENI0 He HA00 NPEONPUHUMAMb HUKAKUX OONOIHUMENbHBIX 0eliCEUll no cepuanusa-
yuu ucnoav3o8anus obvekma. Harpumep, odepean mpor3BOAUTENL/TIOTPEOUTEh OOBIYHO HC-
TIOJIB3YIOT BHYTPEHHIOIO OJIOKUPOBKY, ITOCKOJIBKY CaM CMBICII X CYILIECTBOBAHUS COCTOUT B CO-
BMECTHOM HCIIOJIb30BAHHUM Pa3HbIMH IOTOKaMHM, W MX HHTEep(deiichl CIpOEeKTHPOBAHBI
C HCIIOJIb30BaHUEM OJIOKUPOBOK COOTBETCTBYIOIIETO YPOBHS IS OTIENBHBIX BBI30BOB (DYHK-
uii-wieHoB (Push, Pop). B obrem ciydae 3aMeTHM, 9TO 9TOT BapHAHT MPUMEHUM, TOJIBKO
©CJIH BbI 3HACTE JIBC BEIIIH.

Bo-niepBbIX, Bl IOJDKHBI 3apaHee 3HaThb O TOM, YTO OOBEKThI JaHHOTO THIA MPAKTUYECKU
Bcerga OyZyT COBMECTHO HCIHOJNB30BAaThCS PA3HBIMU IOTOKaMHU; B NMPOTHBHOM CIydae BBI
npocto paszpaboraere Oecrionie3Hyr0 OJOKMPOBKY. 3aMETHM, 4TO OOJBIIMHCTBO THUIIOB HE
YIOBIETBOPSIOT 3TOMY YCJIOBHIO; TIOAABIISIONIEE OOJIBIIMHCTBO OOBEKTOB JaXXe B MPOTPaM-
MaX C MHTEHCUBHBIM HCIIOJIb30BAHHEM MHOTOIIOTOYHOCTH HE Pa3JelSIOTCS Pa3HbIMU MOTO-
KaMH (¥ 3TO XOpomIo — cM. pekomeraanuio 10).

Bo-BTOpBIX, BBI JOJDKHBI 3apaHee ObITh YBEPEHBI, YTO OJOKMPOBKA Ha YpOBHE (YHKLHU 0Oec-
HeYNBaeT KOPPEKTHBI ypOBEHb MOIYIBHOCTH, KOTOPOTO JOCTATOYHO JUIS OOJIBIIMHCTBA BEI-
3pIBAIOIINI QyHKIMI. B 4acTHOCTH, MHTEp(elic THIa HOJDKEH ObITh CIIPOEKTUPOBAH B MOJIB3Y
CaMOJOCTATOYHBIX OIEpalliii ¢ HEBBICOKOI CTENECHBIO NeTan3aii. Ecim BI3BIBArOMNI KO
JIOJDKEH OJIOKMPOBATh HECKOJIBKO OTEpaIHid, a He 00HY, TO TaKOM cocod HenmpuMeHuM. B aTom
cllyyae OTJebHbIe (YHKLUH MOIYT ObITh COOpaHbl B OJIOKUpPYEMBIH MOAY/Ib OOJBIIETO Mac-
mraba, paboTa ¢ KOTOPHIM BBIMOJIHACTCS TIPH TIOMOIIM JIOTIOJHUTENBHOM (BHELIHEH) OIOKH-
poBku. Harmpumep, pacCMOTPHM THII, KOTOPBII BO3BPAI[ACT UTEPATOP, KOTOPBI MOXET CTaTh
HEZEHCTBUTENIBLHBIM IIepel] TeM, KaK BBl HCIIONB3YETe €ro, MM MPEIOCTaBIsIeT AITOPUTM HaIlo-
no6ue f1nd, Bo3Bpararomuii BepHbIi OTBET, KOTOPBIH CTAHOBHTCSI HEBEPHBIM 10 TOTO, KaK BbI
UM BOCIIOJIB3YETECH, WM MOJIb30Bare/b HarmimeT kox 1 F(c.empty()) c.push_back(x);
(npyrue npumepsl MoxkHO Haiitu B [Sutter02]). B Takux ciaydasx BbI3blBaromias (yHKIMS
JIOJDKHA BBITIOJTHUTH BHEIIHIOK OJIOKHPOBKY Ha BPEMs BBHITIOJHEHUS BCEX OTIENBHBIX BBI30BOB
(DYHKIHMI-TICHOB, TaK YTO OTAEIBHbIC OJOKUPOBKHU U KaXKION (DYHKINH-WICHA OKA3bIBAIOTCS
HEHY)KHOH PacTOYHUTENBHOCTEIO.

Wtak, BHYyTpeHHsI OJIOKMPOBKA CBSI3aHA C OTKPBITHIM MHTepdeticoMm Tuma. OHA CTaHOBUTCS
[IPUMEHHMaA TOJIBKO TOT'JIA, KOT/ia OTIEJIbHBIE ONEpaly TUMA SBJIIOTCS CaMu HO cebe 3a-
BEpIICHHBIMH; JPYTUMH CJIOBaMHM, KOTJIa YPOBEHb aOCTPAKIMK THUIIA PACTET W BHIPAXKaeTcs
U MHKaICyIupyeTcs 6ojee TOYHO (Hampumep, Kak y odepenu NMPOU3BOAUTENL/TOTPEeOUTEIND
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M0 OTHOIICHHUIO K OOBIYHOMY KOHTelHepy vector). O0benHeHNE IPUMUTHBHBIX ONepaiui
Ui oOpa3oBaHus Gojiee KPYHHBIX OOIIMX omepaunuii — 3TOT mojaxoxa Tpedyercs i TOro,
4TOOBI 00ECIEYNTh BO3MOKHOCTH TPOCTOTO BbI30Ba (PYHKLUHU C OOJBIIMNM BHYTPEHHUM CO-
JepkaHueM. B cuTyanusx, Korna KOMOMHUPOBAaHHE TPHMUTHBOB MOXET OBITh MPOHM3BOJIb-
HBIM ¥ BBl HE MOKETE ONpPEICINTh Pa3yMHBIH HA0Op CLIEHApHEeB MCIONb30BAHMS B BHAC OJ-
HOW MMCHOBaHHOW OTEpalliy, UMEIOTCS IBE AIbTEPHATUBBI. MOMXKHO BOCIOJIBH30BATHCS MO-
Jenplo (GyHKOuit oOpaTHOro BI30Ba (T.€. BBI3bIBAaIOIIAst (yHKIMS AOJDKHA BBI3BATH OIHY
(YHKIUIO-YJICH, IepeiaBas eif 3a1aHue, KOTOPOe CIIEAYeT BBIOIHUTD, B BUIE KOMAHIbI HIIH
o0bekTa-QpyHKIMU; cM. pekoMeHnaauuu ¢ 87 mo 89). Bropoii MeTon cOCTOMT B HEKOTOPOM
crioco0e TpeocTaBIeH s BBI3bIBAIOIIEMY KOy BOZMOKHOCTH OJOKHPOBKM B OTKPBITOM HH-
tepdeiice.

o [Ipoexmuposanue, He mpebyioujee ONOKUPOBOK, 6KIOUAA HeusMeHsemMocmy (00bexmol,
npeoHazHauenHvie movko 015 umeHus). MoXXHO pa3paboTaTh TUIBL, A8 KOTOPBIX OJIOKH-
POBKa OKa)KeTCS TOJTHOCTHIO HEHY)KHOH (cM. ccbutkn). OIHUM U3 paclpOCTPaHEHHBIX MPH-
MEPOB SIBJIIOTCS HEU3MEHSEMBbIE OOBEKTBI, KOTOpPbIe HEe TPeOYIOT OJOKUPOBKHU, IOCKOJIBKY
OHM HHKOTZa He m3MeHstoTcs. Hampumep, Oynyun co3nal, 00BEKT HEM3MEHSIEMOTO CTPOKO-
BOro THIA 00JjblIe He MOAUGUIUPYETCS, a BCE CTPOKOBBIE OIEPALMU IPUBOAAT K CO3AaHUIO
HOBBIX CTPOK.

3aMeTUM, 4TO BBI3BIBAIOIIHI KOJ] HUUETO HE JOJDKEH 3HATh O JeTANSIX peaiu3allii BallluX THIIOB
(cm. pexomenpanuio 11). Ecnu Bam Tunm BHYTpEeHHE HCHOJIB3yeT KaKHUE-TO METOAWKH Pa3IeieHUS
JAaHHBIX (HAapUMep, KOMMPOBAHWE MPHU 3alKCH), BBl HE JOJDKHBI HECTH OTBETCTBEHHOCTH 32 BCE
BO3MOYHBIE BOIIPOCHI OE30MACHOCTH MOTOKOB, HO 00s13aHbI 00ECIIEYUTh KOPPEKTHOCTh PabOTHI BbI-
3BIBAIOIETO KOJA MPH 0OBIYHOMN paboTe — T.€. THUI IOJDKEH OBITh 6e30MaceH B IIaHe MHOTOMOTOY-
HOCTH B TOH K€ Mepe, Kak ecii Obl OH HE HCIIOJIb30BaJl METOJUKHA COBMECTHOTO HCIIOIb30BaHUS
naHHbix (M. [SutterO4c]). Kak ymomuHanoch, Bce KOPPEKTHO HAMMCAHHBIC THUIBI JOJDKHBI TO3BO-
JISATh paboTy C pa3IMYHBIMUA OOBEKTAMHU B Pa3HBIX MOTOKAaX 0€3 CHHXPOHU3AIIHH.

B vacTHOCTH, eciH BbI pa3padarbiBaeTe OHOMHOTEKY, MPeIHa3HAYCHHYIO TS IMUPOKOTO UCHIOJb30-
BaHWs, BBl JOJDKHBI IIPEIyCMOTPETh 030IIaCHOCTh BAINX OOBEKTOB B MHOTOIIOTOYHBIX IIPOrpaMmax,
KaK OMKCAHO BBILIE, HO TPH 3TOM 0e3 JOMONTHHUTENBHBIX HAKIAIHBIX PACXOOB IPH PadoTe B OJHOIO-
TOYHOI mporpamme. Hampumep, eciu Bbl nuineTe OUONHMOTEKY, COJACPIKAILYEO THII, UCTIOIb3YFOLIUI
KOIMHPOBAHKE TIPH 3aIMCHU, U BBl TOJDKHBI 00ECTICYHTh, KAK MHHUMYM, HEKOTOPYIO BHYTPEHHIOIO OJI0-
KHPOBKY, TO HPEIIOYTHTENIHHO pa3paboTaTh €e TaK, YTOObl B OJHOTIOTOYHOM BapHaHTE Baiieil Ouo-
JIMOTEKH ee He ObUI0 (0OBIYHO YIS 3TOTO UCIIONB3YFOTC AUPEKTUBI ripenporieccopa #1 fdef).

Ecnu ncnonb3yercst HeCKOJIBKO OJIOKHMPOBOK, TO M30€KaTh B3aMMOOIOKUPOBKU MOXKHO ITyTEM HX
3ampoca B OJMHAKOBOM MOpsiaKe (0CBOOOXKICHHE OIOKUPOBOK MOXKET BBIMOJHATHCS B JIFOOOM MO-
psaake). OnHO U3 pelleHuid COCTOUT B 3arpoce OJIOKMPOBOK B MOPSIIKE BO3pACcTaHMs a[pecoB B Ia-
MSITH, YTO 00ECIIeUNBACT yIOOHOE, OJJHO3HAYHOE YIIOPSAOUCHUE B MPEACIax MPHI0KEHHUS.

Ccbinku

[Alexandrescu02a] * [Alexandrescu04] » [Butenhof97] » [Henney00] ¢ [Henney0Ol] ¢ [MeyersO4] o
[SchmidtO1] « [Stroustrup00] §14.9 » [Sutter02] §16 * [SutterO4c]
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13. Pecypchbl A0/1XHbI ObITb BO BJlaA€HUN
0O0OBbEKTOB

Pesiome

He paboraiite Bpy4HYI0, €CIIH y Bac €CTh MOIIHbIe MHCTpyMeHThL. Mauoma C++ “BblieneHue
pecypca ecTh HHULMaNU3anus” (resource acquisition is initialization — RAII) npexncrasiser codoit
MOIIHBI HHCTPYMEHT ISl KOPPEKTHOM paboThl ¢ pecypcamu. RAII mo3BossieT KOMIHUISTOPY aBTO-
MaTU4eCKU 00ECIEYUTh CTPOIYIO FAPaHTUIO TOTO, YTO B IPYrHX s3bIKaX Hajo Jenarh BpyuHyto. Ilpu
BBIJIETICHUHN pecypca nepenanTe ero o0beKTy-Biaanenbiyy. HuKoraa He BBIAETSIHTE HECKOJIBKO pecyp-
COB B OJJHOM MHCTPYKIUH.

O6cyxaeHune

CumMmeTpusi KOHCTPYKTOP/IeCTpyKTOp, obecnieunBaemMasi si3biIkoM C++, BOCIIPOU3BOJIUT CHM-
METPHIO, TIPUCYIILYIO TiapaM (QYHKIMI 3axBaTa/ocBoOOKIeH S pecypcea, TakuM kak fopen/fclose,
Tock/unTock u new/delete. D10 nenaer crekoBble 0OBEKTHI (MM OOBEKTHI CO CYETYMKOM CChI-
JIOK), B KOHCTPYKTOpPE KOTOPBIX MPOUCXOIUT 3aXBaT pecypca (a B AECTPYKTOpe €ro 0CBOOOXKAECHHE),
IIPEBOCXOJHBIM HHCTPYMEHTOM IS aBTOMATH3aIHH YIIPABICHUS PECYPCAMH.

ABTOMAaTH3aIMA JIETKO peann3yeMa, dJIeTaHTHa, HEeIopora M Mo CyTH Oe30MacHa B IUIaHE OIIH-
6ok. Eciii BeI He OyJiere ero Mosib30BaThes, TO oOpedere ceOs Ha HETPUBUAIBHYIO M KPOIIOTIMBYIO
py4Hy!0 paboTy no “criapuBaHHIO” BHI30BOB 3aXBaTa U OCBOOOXKIICHUS PECYPCOB, BKJIIOYAIOLIYIO OT-
CJIe)KMBAaHUE BCEX BETBIICHUI M UCKIIOUEHUH. DTO COBEPIIEHHO HempueMieMblil myTh st C++, Ko-
TOPBIIl PENOCTABISAET BO3MOXKHOCTh aBTOMATH3ALUH 3TOW pabOThl MPH MOMOINU MPOCTOW B HC-
nosib30BaHnu uauoMsl RAIL

Korzaa BBl MMeeTe [eNI0 ¢ pecypcoM, KOTOPBIi TpeOyeT criaphBaHHs BBI30OBOB (DYHKIMH 3aXBa-
Ta/0CBOOOKIEHNS, MHKAIICYJIUPYHTE 3TOT Pecypc B 00BEKT, KOTOPBIH BBIOJIHUT 3Ty paboTy 3a Bac
1 0CBOOOIHT pecypc B CBOeM JecTpykrope. Hanmpumep, BMECTO HENOCPEICTBEHHOI'O BBI30BA Maphbl
Gbyukmi (He wieHoB) OpenPort/ClosePort MOKHO TIOCTYITUTh HHAYE:

class Port {

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

// TopTbl 06bLIMHO He KJIOHMPYWTCH, TaK 4YTO 3anpeljaeMm
// KonupoBaHWe M NpucBauBaHue

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

} // 3abbiTb 3aKpbiTb MOPT HeNb3s — OH byaeT 3aKpbIT
// aBToMaTU4yeCKU npu BbIxode M3 06nacTu BUAUMOCTMU

shared_ptr<Port> port2 = /*...*/; // port2 byneT 3aKpbIT
// aBToOMaTU4eCKU, Koraa byaeT YHUUYTOXEH NOC/eaHUN
// ccbinawiminca Ha Hero obbekT shared_ptr

BbI MOKETE TakKe UCIIOJIb30BATh OMOIHMOTEKH, KOTOPBIC PEAN3YIOT COOTBETCTBYOIIHI 11a0JIOH
npoektupoBaHus (cM. [Alexandrescu0Oc]).

Ipu peanuzamu uauomsl RAIIL crieyer 0co00 THIATENEHO TOAXOJUTH K BOIPOCY O KOMHPYIO-
IeM KOHCTPYKTOPE U IPUCBAaHBaHUH (CM. peKoMeHIanuio 49): 00bIYHO reHepHPyeMble KOMITHIIATO-
poM Bepcuu 3TUX (HYHKIUI He noaxoaaT. Eciy konmupoBaHue JMIIEHO CMBICIIA, KOMUPYIOIUH KOH-
CTPYKTOp M OINEpaTop MPHCBAMBaHHs MOXXHO SIBHBIM 00pa3oM 3alpeTuTbh, JAeNas WX 3aKPHITBIMH

13. Pecypchbl 40/MKHbI ObITh BO BNaAeHUM OOLEKTOB 37



Ctp. 38

WwIeHAMH U He ompenaessis (cM. pekoMmeHmanuio 53). B mpoTuBHOM ciydyae KONMPYIOMUT KOHCTPYK-
TOp OyOJIMpYET pecypc WM UCIOJIb3YET CUETUYUK CChUIOK Ha HEro, M TO )K€ JieJlaeT U Oleparop Nnpu-
CBaMBaHUS, MPU HEOOXOIMMOCTH OCBOOOIMB PeCypc, KOTOPHIM OOBEKT BN A0 IPHCBaMBAHMUS.
Knaccuueckoli ommOKoi siBiIsieTcss 0CBOOOXKIEHHE CTaporo pecypca J0 TOro, Kak yCHelrHo JyOiu-
pOBaH HOBBIH (CM. peKOMeHAIHIo 71).

Oo0ecrieubTe, YTOOBI BCE pecypehl MpHUHaIeKan o0bekTaM. [IpennouTuTensHo XpaHUTh Bee JTU-
HaMHYECKH BBIIENICHHBIE PECYpPChl MOCPEICTBOM HHTEIUICKTYalIbHBIX, a HE OOBIYHBIX, yKa3aTelew.
Kpome Toro, cieayer BBIIOJIHATh KKA0€ SBHOE BBIAGICHUE pecypca (Harmpumep, New) B OTAENbHOM
MHCTPYKLIMH, KOTOPasi TYT Xe IepeacT pecype ynpasisiomemMy oosekTy (Hampumep, shared_ptr).
B npoTuBHOM cilydae MOKET BO3HUKHYTh yTeUKa PECYpCOB, CBSI3aHHAS C TEM, YTO MOPSIOK BbIUHUCIIC-
HUSI TapamMeTpoB (DYHKIMH He onperelieH (cM. pekomenaanuto 31). Hanpumep:

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

Fun(shared_ptr<widget>(new widget),

shared_ptr<widget>(new widget));

Takoii kox HeOe3onaceH. CranaapT C++ NpeocTaBifeT KOMIUIATOPY OOJIbIIYI0 cBOOOAY Aeii-
CTBHIA 10 TIEPEYNOPSJOYCHUIO BBIPAXKEHHI, KOTOPBIE CO3JAI0T J1Ba apryMeHTa QyHKIMU. B dacTHo-
CTH, KOMIIMIITOP MOXET YePelOBaTh BEIMOIHEHHE ITUX JBYX BBIPXCHUH: CHaYaa Uit 000HX 00b-
€KTOB MOJKET OBITH BBINOJHEHO BBIIENCHUE MaMATH (IIPH IIOMOIIM OIlepaTtopa New), a yxe 3aTreM
OyzyT BbI3BaHBI 1Ba KOHCTpyKTOpa Widget. Takas mocienoBaTenbHOCTh JEHCTBUI MOXKET MpHUBEC-
TH K YT€YKE: €CII OJMH U3 KOHCTPYKTOPOB CT€HEPHPYET UCKIIOUEHHE, TO aMsTh I 0py2020 00b-
eKTa HUKOr/a He OyzeT ocBoOoxk/eHa (Ooee IeTanbHyl0 HHPOPMAIHIO II0 STOMY BOIPOCY BHI Haii-
nere B [Sutter02]).

Ota ToHKas MpoOIeMa HUMeeT MPOCTOe PelIeHHe: CIemyiiTe IPHBEICHHOMY BEIIIE COBETY U HH-
KOTZa He BBIAEISIHTE B OAHON MHCTPYKLMK OoJblre ogHOTro pecypcea. CieayeT BBIIOIHATH KakIoe
SIBHOE BBIJCIICHUE pecypca (HampuMep, New) B OTJAENbHOW MHCTPYKIUH, KOTOpas TYT JKe IepefacT
pecypc ynpasistonieMy o0bekty (Hanpumep, shared_ptr), nanpumep:

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

CM. TaKKe OIKCaHHE JAOMOJJHUTCJIbHBIX MMPECUMYIICCTB TAKOI'0 CTUJIA B pECKOMEHAANN 31.

NcknouyeHuns

MoKHO "Yepecuyp YBIEUbCS MHTEIUIEKTYaJbHBIMH yKa3aTensimu. OOBIYHBIC yKa3aTelu BIIOJIHE
MOJIXOMAT JJIsl KOJa, B KOTOPOM YKa3bIBaeMblii OOBEKT BHJEH TOJIBKO B OIpaHHMYEHHOM OOBEMeE
(Hanpumep, BHYTpH KJjlacca — THIIA yKa3aTelss Ha y3ell JepeBa B Kiacce Tree, HCHONb3YIoLics
JUIS HABUT'ALlUK 110 JEPEBY).

Ccbinku

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

Koncmanma ons oonoeo siensemces nepemennoul 0ist 0py202o.
— Aunan Ilepnuc (Alan Perlis)

B aTOM pasnene Mbl nepeliieM OT BOIPOCOB MPOEKTHPOBAHUS K BOIPOCAM, KOTOPHIE MOSBISIOT-
Cs1 B OCHOBHOM IIpH PEaJbHOM KOJUPOBAHUU.

[IpaBuia u peKOMEHAAIMH U3 3TOTO pa3zesia MPUMEHUMBI 0E€30THOCUTENEHO K KOHKPETHOH 00-
JIACTH SI3bIKA MPOrPaMMMPOBaHMS (HarpuMmep, QYHKIMAM, KjlaccaM MJIHM MIPOCTPAHCTBAM HMEH), HO
IIPUBOIAT K MOBBIMICHHUIO KayeCTBa Ballero koaa. MHOrHe U3 NpeNCTaBICHHBIX HIUOM IO3BOJISIOT
BalleMy KOMIIWIATOPY aKTHBHEE IIOMOraThb BaM B paboTe, a BaM — H30eXaTb OMNAaCHBIX MeECT
(BKJTIOYAsT HEOMPECICHHOE MOBEICHNE), KOTOPbIE KOMIMWIATOP HE BCErZa B COCTOSIHUM BBISBHTb.
Bce 10 nenaer Bai koj 0ojiee Ha/le)KHBIM.

B aToM paznene Mbl cuntaeM Haubosee BakHOW pexoMeHpaamoo 14: “IIpeanoynTaiite ommoOku
KOMIMJISILIMY ¥ KOMITIOHOBKH OIIMOKaM BPEMEHHU BBIOJIHEHUS .
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14. NMpepnoyuTanmTe OLLNOKN KOMNUAALUN
M KOMMOHOBKM OLLUOKaM BpeMeHU
BbINOJIHEHUSA

Pesiome

He cTouT oTKIaneiBaTh 70 BHIIOJIHEHHS NPOrPaMMBbI BBISBICHHE OIIMOOK, KOTOPbIE MOXKHO 00-
HapyXuTb IpH ee cOopke. [IpeanodruTensHO nmucath KO, KOTOPBIM HCIOIB3YeT KOMIMIATOD IS
MIPOBEPKH MHBAPHAHTOB B IPOLECCe KOMITMIISALMN, BMECTO TOTO, YTOOBI IPOBEPSTHh X BO BpeMs pa-
60TbI mporpamMMel. IIpoBepky BpeMeHH BBIOIHEHHUS 3aBUCAT OT BBIIOJHUMOTO KOAA U AAHHBIX, TaK
YTO BBl TOJILKO M3pENIKa MOYKETE ITOJHOCTHIO MOJIaraThCst Ha HUX. IIpoBEepKH BpeMEHH KOMITMIALIUH,
HaNpoTHB, HE 3aBHUCAT OT JAHHBIX U MPEABICTOPHUHU HCIIOIHEHHMS, YTO OOBIYHO obecreunBaeT Ooiee
BBICOKYIO CTEIICHb HaJIe)KHOCTH.

O6cyxaeHune

S3bik C++ mpejyiaraeT Maccy CpecTB ISl “yCKOpeHHs” OOHapy»XEeHHUs! OIUOOK BO BPEMs KOM-
iUy, Vcnonp30BaHue 3TUX BO3MOXKHOCTEH CTaTUYECKUX MPOBEPOK IAeT MacCy NMPEeUMYILECTB,
BKJIFOYas CICIYIOIIHE.

o Cmamuueckue npoeepKu He 3a6ucim om OQHHBIX U JI02UKU npoepammal. Crarudeckue po-
BCPKHU TrapaHTUPYIOT HE3aBUCUMOCTH OT BXOIHBIX JaHHBIX MPOrpaMMBbl UJIIA IIOTOKAa €€ BbI-
rojHeHus. B IIPOTHUBOIIOJIOKHOCTH 9TOMY, YTOOBI yGCZ[I/ITLCSI B HOCTaTO‘IHOﬁ CTPOrOCTH TEC-
TUPOBAHUA BPEMEHU BBINTOJIHEHNS, BBl JOJDKHBI ITIPOBEPUTH €0 HA MMPEACTABUTEIIBHOM Habo-
PC€ BXOOHBIX JAaHHBIX. 210 J0CTAaTO4YHO OoJIbIIas U HETIpUATHAA pa60Ta JUIs1 BCEX HETPUBU-
AJIBHBIX CUCTEM.

o Cmamuuecku gvipadicentvie Mooenu 6oaee cmpoeu. 3a9acTyro TO, 4TO POrpaMmMa Mojaraercs Ha
MPOBEPKH BPEMEHH KOMITIIALMK, @ HE BPEMEHH BBIOJHEHUS, OTPaXaeT JIYYIIUid JU3aiH, Mo-
CKOJIbKY MOJIENb, CO3/1aBaeMast IPOrpaMMOH, KOPPEKTHO BBIPaXKEHA C UCIOIB30BAHUEM CHUCTEMBI
TunoB C++. Takum 00pa3oM, Bbl U KOMIIWISITOP OKa3bIBAETECh MAapTHEPAMH C OOIIMM B3IVIIOM
Ha MHBApHaHTHI MIPOrpaMM. 3a4acTyr0 MPOBEPKH BPEMEHH BBIMOIHEHUS HMPUXOIHUTCS HCIOJB30-
BaTh TaM, IJIe TEOPETUYECKH MPOBEPKY MOXKHO ObUIO OBl MPOBECTU CTATUYECKH, HO CHENATh 3TO
HEBO3MOJKHO M3-32 OTPaHUIEHHH S3bIKA IPOTPAMMHUPOBAHKS (CM. peKOMEHAAIMIO 68).

o Cmamuyeckue npoeepku He NpugoOsm K HaKIAOHbIM pacxodam epemeHu guinoanenus. Ipn
3aMeHe JMHAMUYECKUX IPOBEPOK CTATMYECKHMH CO3/laBaeMasi BBINOJIHMMAs IMporpamma
OKa3bIBaeTcs OBICTpEE, OCTaBAsICh CTOJb JKE KOPPEKTHOM.

OmuH u3 HanboJee MOIIHBIX MHCTPYMEHTOB CTaTHYECKUX NPOBEpoK B C++ — craTHdeckas
npoBepka TuUroB. Cropsl 0 TOM, OJDKHBI JIU TUIBI mpoBepsATbesi cratmuecku (C++, Java, ML,
Haskell) unu aunamuuecku (Smalltalk, Ruby, Python, Lisp), Bce elue akTUBHO NPOROJDKAIOTCA.
B o0mem ciayyae HET SIBHOTO MOOEIUTEINs, U UMEIOTCS SI3bIKM M CTHIIM Pa3pabOTKH, KOTOPBIE TAlOT
XOpOIIIe Pe3yIbTaThl Kak B OXHOM, TaK U BO BTOpOM ciy4dae. CTOPOHHHKY CTaTHYECKOH MPOBEPKH
apryMEHTHPYIOT CBOIO TMO3HUIMIO TEM, YTO 00paboTKa 0OJNBLIOro Kiacca OmMOOK BPEMEHHU BBITIOJN-
HEHHsI MOXET OBITh MPOCTO yCTpPaHEHa, YTO JaeT OoJice HANEKHYI0 M KA4ECTBCHHYIO IPOTPaMMYy.
[TOKIOHHUKYM IMHAMHYECKUX MPOBEPOK TOBOPST, YTO KOMIIMIIATOPHI CIIOCOOHBI BBHISBUTH TOJBKO
9acTh ITOTCHIMANBHBIX OIIHOOK, TAK YTO €CIIU BEI BCE PABHO JOJDKHEI MHCATH TECTHI VI BAIlIHX MO-
Iyneild, BBl MOKETe BOOOIIE He BOJHOBATHCS O CTATHUECKUX MPOBEPKAxX, IMOJYYHB MIPHU STOM MEHeEe
OrpaHMYHBAOIIYIO CPey IPOrPaMMHUPOBAHHS.

40 CTWb KOAMPOBAHNS
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[TOHATHO O/HO: B KOHTEKCTE CTATMYECKU THUIHM3MPOBAHHOTO si3bika C++, 00ecreyrBarouiero
CTPOTYIO TIPOBEPKY TUIIOB MU MHUHUMAJbHYIO aBTOMAaTHYECKYIO NPOBEPKY BPEMEHH BBINOJIHEHUS,
MIPOrPaMMHCTHI OIPECICHHO TOJDKHBI UCIOIBb30BaTh CUCTEMY THIIOB Uil CBOCH IMOJIB3bI BE3JIE, TIC
TOJIKO 3TO BO3MOXHO (cM. pekomenaauuu ¢ 90 no 100). B To ke Bpems TecTUpOBaHHE BPEMEHHU
BBINOJIHEHHUS 1IEJIECOO00Pa3HO /sl BBIIOJIHEHHSI IIPOBEPOK, 3aBUCSIIUX OT JaHHBIX U MMOTOKA BBIMOJI-
HEHHS MPOrpaMMbl (HarmpuMep, MpoBepKa BHIXOJA 3a IPaHUIIbI MACCHBA MM KOPPEKTHOCTH BXO[-
HBIX JaHHBIX) (cM. pekomernnanuu 70 u 71).

Mpumepsbl

Wwmeercs psia npuMepoB, /i€ Bbl MOXKETE 3aMEHHUTh IIPOBEPKU BPEMEHH BBINIOJHEHUS IIPOBEpKa-
MU BPEMEHU KOMITWIISILIHN.

IHpumep 1. Jloeuueckue ycnosus epemenu komnunayuu. Ecnu Bbl IpoBepseTe JOIUYECKOE YCIIO0-
BU€ BPEMEHU KOMIMIALMK Hanonooue sizeof(int) >= 8, ucnosb3syiite crarudyeckue MpOBEPKH
(oOpartuTe TakKe BHUMAaHUE HA peKOMeHIauo 91).

Ipumep 2. Ilonumopghusm epemeru komnunayuu. Ilogymaiite o 3ameHe noaumopdusma Bpeme-
HY BBIMOJHEHHS (BUPTYyaJbHbIE (DYHKLIUH) TTOJTUMOP(PHU3MOM BPEMEHH KOMITMILIIMH (LIa0I0HbBI) PU
omnpeseNieHnH 0000IeHHBIX QYHKINI 1K TUIOB. [locnenHuid MPUBOANT K KOy C JIyYIlIeH cTaThde-
CKOM POBEPKOH (CM. TakXke peKoMeHIanuo 64).

IIpumep 3. Ilepeuucnenus. [lomymaiite 00 onpenesieHUH MEPEYNCICHUI (MK, YTO elle JIydlle,
MIOJTHOCTHIO 3aKOHUEHHBIX THUIIOB), KOT/Ia BaM TPeOyeTcsl BBIPa3UTh CUMBOJIbHBIE KOHCTAHTHI MIIN OT-
PaHUYCHHBIC LIEIOYHCIICHHBIC 3HAUCHUSL.

IHpumep 4. Ionudcaiowee npeobpazosanue munog. Ecau Bbl 4acTO MCIHONb3yeTe OIEPaTOp
dynamic_cast (wmm, uro eme xyxe, HempoBepsieMblii static_cast) mis MOHMWKAIOIIEro mpe-
00pa3oBaHMs TUIIOB, BO3MOXHO, Balll 0a30BbIH KJIacC MPEJOCTABISAET CIMIIKOM MalIylo (YHKIHO-
HaybHOCTH? [lomymaiiTe HaJ MepernpoeKTUPOBAHUEM BalllUX WHTEP(EHCOB TaKUM 00pa3oM, 4TOOBI
Ballla IporpaMma MorJIa BbIpa3uTh HE0OOXO0AUMbIE BHIYMCIICHHS IOCPEACTBOM 0a30BOro Kiacca.

NcknouyeHuns

Hexotopsie ycioBust He MOTYT OBITh IIPOBEPEHBI B MPOLECCE KOMITMIISALUKA U TPEOYIOT MPOBEPKH
BpEMEHH BBINIOJIHEHHA. B TakoMm ciydae 1uis oOHapyXeHUs BHYTPEHHUX INPOrPaMMHBIX OLIMOOK
cJelyeT UCTIOIbh30BaTh assert (cM. pekoMeHganuio 68) 1 ciIe10BaTh COBETAM M3 OCTAJILHOW YacTH
paszaena, MocBALIEHHOro 00paboTke OMIMOOK, Ui MPOYMX OIIMOOK BPEMEHH BBIITOJHEHUS, TaKUX
KaK OLIMOKH, 3aBUCAIINE OT JAHHBIX (CM. peKOMeHAauu ¢ 69 mo 75).

Ccblinku

[Alexandrescu0Ol] §3 * [Boost]  [Meyers97] §46 » [Stroustrup00] §2.4.2 » [Sutter02] §4
[Sutter04] §2, §19
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15. AKTUBHO UcnoJsib3yurte const

Pesiome

const — Bam Jpyr: HeM3MeHseMble 3Ha4eHUs NpolIe TOHUMAaTh, OTCICKUBATh U MOTHBHPO-
BaTh, T.€. TaM, A€ 3TO LENECOOOPa3HO, JIydlle HCIOIb30BATh KOHCTAHTHl BMECTO IE€PEMEHHBIX.
Caenaiite CONSt onuMcaHueM IO YMOJIYaHUIO MIPU ONpEAEIeHUH 3HaUYeHNUsI — 3TO 0e30I1acHO, Mpo-
BEpSIEMO BO BPEMsI KOMITWIIIIKYU (CM. pekoMeHaanuio 14) u uaterpupyeMo ¢ cucremoit Tunos C++.
He BoimosnnHsiite npeoOpa3zoBaHuii THIIOB ¢ OTOpackiBaHUEM CONST KpoMe Kak MpU BBI30BE HEKOP-
PEKTHOI1 ¢ TOUKH 3peHHs yroTpebiieHus COnst QyHKIuu (cM. peKoMeHaauo 94).

O6cyxaeHune

KoHcTaHThI ynpomaoT Koll, HOCKOJIBKY BaM JJOCTATOYHO TOJIBKO OJIMH pa3 B3IVIAHYTh Ha €€ Ol-
penenenue, 4ToObI 3HaTh, YEMY OHA paBHa Be3Je. PaccMOTprUM Takoi KOA:

void Fun( vector<int>& v ) {

const size_t len = v.size();
// ... n euwe 30 CTpoOK ...

VBuzeB Takoe ompeneiceHue |en, Bbl MOJIydacTe HaACKHY HH(POPMALMIO O CEMAaHTHUKE ITOH
KOHCTAHTBI B TIpeiesiax 00JacTH e¢ BUIUMOCTH (B MPEINOI0KEHHH, YTO KO/ HE YCTPAHSET e¢ KOH-
CTaHTHOCTb, YETro OH JieNlaTh He JOJDKEH, KaK Bbl y3HaeTe Janee): 9To nHdopMarys o JInHe V B Oll-
peleneHHo# ToYKe MporpaMMbl. B3rsiHyB Ha OJJHY CTPOKY, BbI TIOJYYHIN BCIO HEOOXOIMMYIO WH-
¢dopmanmio s Beel obnactn BumuMocTH. Ecimu Ob1 mepemennas 1en He Gbuta ompejeneHa Kak
const, ona Morya Obl OBITh TTO3KE H3MEHEHA — HEMOCPEJICTBEHHO MIIM KOCBEHHO.

3amMeTuM, 4TO omMcaHue CONSt He sBiseTcs rayOokuM. UTOOBI MOHATH YTO MMEETCS B BHAY,
paccMoTpuM Kiace C, KOTOPBIN UMeeT wieH Tuna X*. B 00bekTe C, KOTOPBIN SBISIETCS KOHCTAHTOM,
qieH X* Takke SBISEeTCS KOHCTAaHTOM, HO caM 00BeKT X, Ha KOTOPHIil OH yKa3bIBaeT, KOHCTAHTOH He
siBisiercst (eM. [Saks99]).

Jlorn4eckyro KOHCTAHTHOCTh CIIEAYeT PEali30BBIBATH C MCIOJIB30BAHMEM YICHOB, ONMHMCAHHBIX
kak mutable. Korga koHCcTaHTHAs (PyHKIUS-YICH Kiacca OINpaBIaHHO TpebyeT MoauduKanmu me-
peMeHHOH-wIeHa (T.€. KOTrJa 3Ta IepeMeHHas He BIMAET Ha HaOIoJaeMoe COCTOSIHHE OOBEKTa, Ha-
IpUMep, €CJIM 3TO K3UINPOBAHHbIE JIaHHbIE), O0BSIBUTE 3Ty IIEPEeMEHHYO-4UIIeH Kak mutable. 3ame-
THM, 9TO €CJIM BCE€ 3aKPBITHIE WIEHBI CKPBITHI C MCIIOJIb30BaHUEM HIMOMBI Pimpl (cM. pekomeHna-
o 43), onucanue mutable He sBisieTcss HCOOXOAUMBIM HU IS KIIIMPOBAHHON WH(OPMALUH, HHI
JUISl HSU3MEHHOTO yKa3aTels Ha Hee.

MopaudukaTtop CONSt HANOMHUHAET BUPYCHOE 3a00JieBaHHE — TOSBHUBIIACH B BalleM KOJE
OJVH pa3, OH MPHUBEIET K HEOOXOIMMOCTH COOTBETCTBYIOIIETO N3MEHEHUsI CUTHATYp (QYHKLHH, KO-
TOpBIE ellle He SIBJSIFOTCS KOPPEKTHBIMU B TUIAHE HMCIIONB30BaHUs CONst. DTo Kak pa3 He OmIMOKa,
a Xopollee CBOMCTBO, CYIECTBEHHO YBEIMYMBAIOLIEe MOIIb MOAN(PHKATOpa CONSt, KOTOPHIH eme
HE TaK JaBHO ObUT JOCTATOYHO 3a0pOILEH, a ero BO3MOXKHOCTH HE BIIOJTHE MOHSATHI U OIICHEHBI. [le-
pelenKa CyIIECTBYIOLIEr0 KojAa IS €ro KOPPEKTHOCTH B IIaHE HCIIOIB30BaHHSA COnNSt Tpedyer
YCUIIU#, HO OHH CTOSIT TOTO U J]AXKE MO3BOJISIIOT BEISIBUTH CKPBITHIE OIIHOKH.

KoppekTHOoe mpuMeHeHHEe CONSt JaeT OTIMYHBIE Pe3yNbTaThl M MOBBIMAECT 3(P(HEKTHBHOCTE.
Upe3BbIYaiiHO BXKHO MPABUIBHO U IOCIEIOBATEIBHO HCIIOIB30BaTh MOAU(PHUKATOP CONST B BalIUX
nporpammax. [loHMMaHue TOro, KaKk M Ie M3MEHSETCS COCTOSHHE IIPOrpaMMBbl, 0COOCHHO HE00XO-
MO, @ MOAUGHUKATOP CONSt MO CYyTH TOKYMEHTHPYET HEMOCPEACTBEHHO B KOJIE MPOTPaMMBI, I1ie
HMMEHHO KOMITWJISITOP MOKET IOMOYb BaM B 3ToM. [IpaBuibHOE ymoTpebieHne Const moMoxeT Bam
JydIIe pa3o0paTthcs C BOIPOCAMH MPOSKTUPOBAHKS U CAENATh Ball KO OoJiee HaJeKHBIM U 0€30-
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nacHbIM. Ecny BBI BBISICHWIIN, YTO HEKOTOPYIO (DYHKIMIO-YICH HEBO3MOXKHO CHETIaTh KOHCTAaHTHOH,
3HAYMT, BBl OoJiee JIeTanbHO Pa300paluch ¢ TeM, Kak, Iie U rnouemMy 3ta QyHKUus MOAU(PUIHMPYET
coctosiHue 00bekTa. Kpome TOro, BeI cMOXKeTe MOHSATH, KAKUE WICHBI-IaHHBIC 00BEIUHSIOT (H3H-
YECKYIO U JIOTHYECKYIO0 KOHCTAHTHOCTD (CM. IIPUBEJICHHBIE HIXKE ITPUMEPHI).

Huxorna He npuberaiite kK mpeoOpa30BaHUI0 KOHCTAHTHOTO THIIA B HEKOHCTAaHTHBIH, KPOME CIIy-
YyaeB BbI30Ba (DYHKIIMH, HEKOPPEKTHOW B IUIaHE MCIOJIB30BaHHUA MoJudukaropa const (He monu-
¢bunmpyrolei mapamerp, KOTOPbIA TeM HE MEHEE OMUCAH KaK HEKOHCTAHTHBIN), & TaKKe TaKoro
PEIKOro Ciiydasi, Kak croco0 3ameHbl mutable B ctapoM KOMIUISITOpe, HE TOUICPIKUBAIOLIEM 3Ty
BO3MO>KHOCTb.

Mpumepsbl
Ipumep. Hzbeecaiime const ¢ o6vAsneHUAX QyHKyuil, NPUHUMAIOWUX Napamempsl no 3Have-
Huro. JIBa ceayromux oObsIBICHHS a0CONIOTHO SKBHBAJICHTHBI:

void Fun( int x );

void Fun( const int x ); // ObbsiBNieHMEe TOM Xe camMon (YHKLUUW:
// const 3aecb WUrHopupyeTcs
Bo BTOpOoM 0OBsiBIeHHH MomuduKarop COnst u30bITOueH. MBI pPEKOMEHIyeM OOBSBILITH
¢GyHKIMK 6e3 TaKUX BHICOKOYPOBHEBBIX MOJIU(PHUKATOPOB CONST, YTOOBI TOT, KTO YMTACT BAIlK 3a-
rOJIOBOYHBIC (haiiyibl, He ObUT ne30pueHTHpoBaH. OJHAKO HCIOIb30BAHUE TAaKOrO MOIU(HKATOpa
HMMEET 3HA4YeHHE B onpedeiieHut QYHKIMU U €0 MPUMEHEHUE MOXKET ObITh OMPAaBIaHO C TOYKHU 3pe-
HUsI OOHAPYKESHUSI HEPETHAMEPEHHOTO H3MEHEHHS MIEPEIAaHHOTO MapaMeTpa:

void Fun( const int x ) { // OnpeneneHue ¢yHKUMM Fun

++X; // OwnbKa: Henb3A U3MEHATb KOHCTAHTHOE 3HayeHue
// ...

Ccblinku

[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 — cambliii HenpusTHbIH MHCTpYMeHT C U C++, 000pOTeHb, CKPHIBAIOILUICS MO JINUH-
HOI (yHKINH, KOT, TYIAIOIHI caM 1Mo cebe U He oOpamaromiii HIKAaKOro BHUMAHHS Ha TPAHUIII
Baiux obnacreil Buaumoctu. beperurecs ero!

O6cyxaeHune

TpyaHO HAWTH A3BIK, JOCTATOYHO KPACOUHBIH, YTOOBI BEIPA3UTh BCE, YTO XOUETCS CKA3aTh O MaK-
pocax. Ho Tem He MeHee npuBeieM HECKOJIbKO IIUTaT.

Maxkpocvl no MHO2UM NPUYUHAM — BeCbMA HENPUSMHASL 8eUb, KOMOPAsL MOJCEM CMamby No-
npocmy onacHou. B nepeyio ouepedv a3mo césA3aH0 ¢ mem, ymo MaKkpocvl — Cpeocmeo 3amMeHbl
mekcma, Oelicmayrowee 60 epemMsi 00pabomKu UCXOOHO20 MEKCMA NPenpoyeccopom, m.e. euje
00 Mo20, KaK HauHemcs Kakas-1ubo nposepka cunmaxcuca u cemanmuxu. — [Sutter04] §31
Mhue He Hpasumcs 601bUUHCIMEO U008 Npenpoyeccopos u makpocos. Oona uz yeneii C++ —
coenamv npenpoyeccop C usnuwnum (§4.4, §18), nockonvky s cuumaio e2o 60abulol OUWUO-
xoti. — [Stroustrup94] §3.3.1.

Maxpocsl noumu Hukozoa He agisiomes Heooxooumvimu ¢ C++. Henonwsytime const (§5.4) unu
enum (§4.8) ons onpedenenus sasnvix Koncmanm [cM. pekomennatuio 151, 7nline (§7.1.1) ons
mozo, 4mobbl u3bedNcamv HAKIAOHBIX pacxo008 Ha 6b1308 GyHKyuu [HO CM. pekoMeHIanuio 8],
template (enasa 13) ons onpedenenus cemeticme @yHkyuil u munog [cM. pekoMeHzauuu ¢ 64
o 67], u namespace (§8.2) ons moeo, umobwvl uzdedcamsv KOHGAUKMOE uMeH [CM. PeKOMEH ALK
¢ 57 no 59]. — [Stroustrup00] §1.6.1

Ilepsoe npasuno no NpuUMeHeHUuI0 MaKpocos 2nacum: He UCHOIb3YIme ux 00 mex nop, noka y
6ac He 6ydem Opyeoeo evixooa. Ilpaxmuuecku 000U MAKpOC ceudemenbcmeyem o Hecogep-
uieHcmee sA3blKa NPoSPamMMUpo8anis, npoepammsl unu npoepammucma. — [Stroustrup00] §7.8

OcHoBHas npobsiema ¢ Makpocam C++ 3aKJII04aeTcst B TOM, YTO OHH BBIIJIAISAT TOpas3lo IpH-
BJIEKATeJbHEE, YeM SIBJIIOTCS TAKOBBIMU Ha CaMOM Jiesie. MakpoChl HTHOPUPYIOT 00JIACTH BUIUMO-
CTH, HITHOPUPYIOT MIPOYHE BO3MOYKHOCTH M MPaBHJIA A3bIKA, U 3aMEHSIOT BCE CHMBOJIbBI, KOTOPBIE TIe-
peorpeesstoT mpu moMolny aupektussl #define, mo camoro koHna Qaitna. [puMeHeHne MaKpo-
COB BHEIIHE IIOXOINUT Ha MMS MM BBI30B (PyHKIMHU, HO HE UMEET C HUMHU HUYero o0mmero. Makpocsl
“HErMTHEHUYHBI”, B TOM CMBbICJIE, YTO OHU MOTYT OBITh PACKPBITHl HEOXKHUIAHHO, IPUYEM IpeBpa-
TUTHCSI B 3aBHCUMOCTH OT KOHTEKCTa MX HCIIOJIBb30BaHUS B camble pa3Hble KOHCTpykuuH. Iloxcra-
HOBKAa TEKCTa, BBINOJIHSAEMass MaKpOCaMH, JIeJlaeT HalHMCaHue XOTs Obl B HEOOJBLIOWH CTEreHH
“OPUIMYHOTO” MaKpoca CMEChIO MCKYCCTBA M YEPHOU MaruH.

[IporpaMMuCTBI, KOTOpBIE MOJIATAIOT, YTO TSDKENEe BCero pacmn@poBarh OMMOKY, CBI3aHHBIE C
1abJIoHaMH, BEPOSTHO, MPOCTO HUKOTIA HE MMEJH Jejla ¢ IUI0OXO HANMMCaHHBIMH MM HEBEPHO HC-
10JIb30BaHHBIMU Makpocamu. 111aboHbI ABISAIOTCS 4acTbio cucTeMbl TUIIOB C++, U TEM CaMbIM I10-
3BOJISIIOT KOMITHJIITOPY KyZia JIydIlle CIIPaBIsATHCS C HUIMHU, YeM C MaKpOCaMH, KOTOPBIE HMEIOT Majo
001Iero ¢ sI3BIKOM MPOTPaMMHUPOBAHUS. XyXKe TOTO, B OTJIMYHE OT IIAOJIOHOB HEBEPHBIE MAKPOCHI
MOT'YT OBITh PACKPBITHI B HEUTO, YTO B CHIIY YHCTOH CIIy4alfHOCTH CKOMIIMJIMPYETCS, HE MMesl IPU
9TOM HHUKakoro cMeicia. M HakoHel, omnOka B Makpoce 0OHapy>KUBAETCs TOJBKO IOCIE TOrO, KaK
MaKpOC pacKphIBaeTCs, a HE IIPH €ro ONpPeIeIICHUH.
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Jlaxxe B TeX peAKHX Cily4asx, I7ie IPUMEHEHHE MAaKpOCOB ONPaBAaHHO (CM. Mojpasziel, MOoCBs-
LIEHHbIN UCKIIIOYEHMSIM), HEb3sl Jaxe IOAyMaTh O TOM, YTOOB! HAIIUCATh MaKpOC, KOTOPBIN ABIA-
eTcsl paclpoCTpaHEHHBIM CIIOBOM WM ab0OpeBmaTypoi. Iyt BceX MakpOCOB KaK MOXHO CKOpee
npumensiiite nupektuBy #undef, Bcerna naBas UM HEOOBIYHBIC YPOUTHBBIC IMEHA B BEPXHEM PErH-
cTpe, u30erast Ipy TOM Pa3MELICHHUs UX B 3aT0JIOBOYHBIX (aiimax.

Mpumepsbl

Ipumep. Ilepeoaua uncmanyuposanus wiadbnrona makpocy. Makpocsl IOHUMAIOT B J0CTaTOY-
HOH Mepe TOJBKO KPYIJble U KBafpaTHble cKoOku. B C++, onHako, onpeaeneHa HoBass KOHCTPYKIUS
C YIJIOBBIMU CKOOKaMU, UCIIOJb3yeMas B abioHax. Makpochl He MOT'YT KOPPEKTHO 00paboTaTh 3Ty
CUTYAIIMIO, TAK YTO BHI30B

MACRO( Foo<int, double> )

MaKpoC BOCTIPMHUMAET Tak, OyATO eMy IepelanHbl iBa apryMenTa, a iMeHHo Foo<int u double>,
B TO BpeMsi KaK B JICHCTBUTEIBHOCTH 3Ta KOHCTPYKIIUS IIPEACTABIISET OO0 euHbiid 00beKT C++.

NcknouyeHuns

Makpoch! 0CTatOTCsl €JUHCTBEHHO BO3MOXKHBIM PELIEHHEM ISl HEKOTOPBIX BAXHBIX 3a/1au, TAKUX
Kak 3amura qupektubl #include (cm. pekomennanmio 24), ucnosnbs3oBanne qupektus #1fdef u
#if defined mus ycinoBHON KOMIMIALMK U peanu3aiys assert (cM. pekoMeHanuo 68).

ITpu ycnoBHOM KoMIUIALUM (HapUMeEp, CHCTEMHO-3aBUCUMBIX YacTeil) usberaiite pasdopoca no
BceMy Tekcty aupektuB #ifdef. Bmecto sT0ro sydiie opranu3oBarh Ko TakKuM 00pasoM, 4TOObI
HCIIOJIb30BaHHE MaKpOCOB 00ECIe4rBaio BO3MOXKHOCTh AJIbTEPHATUBHBIX pealn3aluii 0JHOTO 00-
miero uHTepdeiica, KOTOPHIH 3aTeM OyAET UCTIOIB30BATLCS B IPOTPaMMe.

MoHO (HO OCTOPOXHO) UCIIOJIb30BaTh MaKPOChl BMECTO OOJIBLIOIO KOJIWYECTBA KOIMMPOBAHUMA
M BCTaBOK OJIM3KHX ()ParMEeHTOB KOJA.

3amerum, yto [C99] u [Boost] BKIIIOYAIOT COOTBETCTBEHHO YMEPEHHBIC U PAUKaJIbHbBIE PaCIlu-
pEeHHUS IPENPOLECCOPOB.

Ccblinku

[Boost] * [C99] ¢ [Dewhurst03] §25-28 » [Lakos96] §2.3.4 ¢ [Meyers96] §1 « [Stroustrup94] §3.3.1 ¢
[Stroustrup00] §1.6.1, §7.8 * [Sutter02] §34-35  [Sutter04] §31 * [SutterO4a]
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17. U30eramte marmyeckux ymcen

Pesiome

V30eraiiTe MUCIONB30BaHUSA B KOJAE JTUTEPAIBHBIX KOHCTAHT Hamojobme 42 wmm 3.1415926.
Takue KOHCTaHTbI HE CAMOOYEBHUAHBI U YCIOXKHSIOT COIPOBOKICHNUE KOJA, OCKOIBKY BHOCST B He-
TO TPYXHOOIPEACIIMBIH BUA IyOuupoBaHus. Vcnons3yiiTe BMECTO HAX CHMBOJIBHBIC MIMCHA U BBI-
paxenust Harogobue width*aspectRatio.

O6cyxaeHue

Nmena no6aBisioT HHPOPMAIMIO U BBOJST €UHYIO TOYKY COIPOBOXKAEHUS; B OTJIIMYHE OT HUX
nyOnMpoBaHHBIE IO BCEH MpOorpaMMe OOBIYHBIC YHCIIa aHOHUMHBI M TPYIHO CONPOBOXKAaeMbl. KoH-
CTaHTHI JIOJDKHBI OBITh MEPEYUCICHUSIMH WK CONSt-3HaYE€HUSIMHU, C COOTBETCTBYIOIIMMH 00J1aCTs-
MU BUAUMOCTH U IMEHAMH.

OnHO uucio 42 MOXeT He ObITb TEM K€ YUCIIOM 42, uTo U Apyroe. YTo elie Xyxe, IporpaMMHUCT
MO>KET BBITIOJHATH KaKWe-TO BeIYUCIEHUS “B yme” (Hampumep: “Bot 310 84 — mpocto yaBoeHnHoe
42, xoTopoe ObLIO MATHIO CTPOKAaMH paHee”), YTO COBEPILEHHO 3aIlyThIBAET KOJA M JIeJIaeT I10ciie-
IOYIOUIYIO 3aMeHy 42 Ipyroit KOHCTAaHTOW UCTOYHMKOM OFPOMHOTO KOJIMYECTBA OIIMOOK.

Jlydie 3aMeHATh TaKHe JKECTKO KOAMPOBAaHHbIE BEIMUYMHBI CUMBOJIBHBIMU KOHcTaHTaMu. CTpo-
KM JIy4Ille XPaHUTh OTAEIBHO OT KOoja (HarmpuMep, B OTACIBHOM . Cpp-daiine wiu ¢aiine pecypca),
YTO MO3BOJIUT HENPOrPAaMMHUCTAaM IIPOCMOTPETh U OOHOBUTH HX, CHIDKas KOJMYECTBO AyOJIMKaTOB
1 TIOMOTasi B MHTEPHAIMOHATIM3ALMHY Ballleil MpOrpaMMBl.

Mpumepsbl
Ipumep 1. Baosicuvie koncmanmol u3 npeoMemHoll 001acmu Ha ypogHe npOCMpAaHCme UMeH.

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

Ipumep 2. Koncmanmul, cheyuguunvle 0na 0anno2o kiacca. Bel MoxeTe onpeleauTb cTaTuye-
CKHe MHTErpajbHbIe KOHCTAHTHI B ONPEIENeHNH KIacca; KOHCTAHTHI IPYTHX TUIIOB TPEOYIOT OT-
JEIbHOIO ONpeeIeHNs] WU IPUMEHEHUS KOPOTKUX (DYHKIUH.

// ®ann widget.h
class widget {
// 3HayeHMe yKa3aHO B 06bABIEHUU
static const int defaultwidth = 400;
// 3HayeHMe yKa3aHO B onpejenieHuun
static const double defaultPercent;
y static const char* Name() { return "widget"; }
1
// ®ann widget.cpp
// 3HayeHMe yKa3aHO B onpejenieHuun
const double widget::defaultPercent = 66.67;

// TpebyeTcsa obbsBneHue
const int widget::defaultwidth;

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

Pesiome

U3s6eraiite “pazmyBaHus” obnacteil BUANMOCTH. [IepeMeHHBIX JOKHO ObITh KaK MOYKHO MEHb-
ie, a BpeMs X )KU3HH — KaK MOXKHO Kopode. JTa peKOMEHAalus 110 CYTH SBJISIETCS YaCTHBIM CIIy-
yaeMm pexomennaruu 10.

O6cyxaeHune
HepeMeHHBIe, BPEMsI )KU3HU KOTOPBIX NPEBLINIACT H606XOI[I/IM06, HUMCIOT psAA HEAOCTATKOB.

e Onu denaiom npoepammy mpyoOHo HOHUMAeMOll U conpogodicoaemotii. Hanpumep, TOIDKEH I
KOJI OOHOBJIATH CTPOKY path Ha ypoBHE MOJIYJIsI, €CIIM H3MEHEH TOJIBKO TEKYIIHi JUCK?

o OHu 3acopsarom KOHmMeKcm ceoumu umeHamu. HemocpeacTBEHHBIM CIIEICTBUEM SIBIISIETCS TO,
YTO MepEeMEHHbIe Ha ypOBHE IPOCTPAHCTBA MMEH, Hanbojee BUINMBIC CPEIH BCEX OCTAlIb-
HBIX, OJJHOBPEMEHHO SIBJISIOTCS M HAUXyIIIUMH (CM. pekoMeHnaruio 10).

e Onu ne écezoa mozym Ovims KOppekmHo uHuyuanuzuposansl. Hukorna He oObsBISiTE IIe-
PEMEHHYIO 0 TOTO, KaK BBl CMOXKETE KOPPEKTHO €€ MHULMAIN3UpoBaTh. HenHunnamsupo-
BaHHbIE TEPEMEHHbIE — HCTOYHHUK ‘‘pacnoisarouuxcs’ omuOoK BO Bcex mnporpammax C
u C++, 1 TpeOYIOT 0CO00T0 BHUMAaHHS B CBS3U C TEM, YTO HE BCETIa MOTYT ObITh OOHapyxe-
Hbl KOMIIWIATOPOM (CM. peKoMeHanuo 19).

B uactHocTH, crapbie Bepcuu s3bika C 1o [C99] TpeboBaiu, 4ToObI EpeMEeHHbIC ObUTH OTIpeie-
JICHBI TOJILKO B Hayajie 00JIaCTH BUAMMOCTH; TaKO# CTHiIb B C++ BbIlen u3 ynorpediaenus. Cepbes-
Hasi IpobIieMa TaKOro OrpaHWYCHHUs COCTOUT B TOM, YTO 3a4acTyl0 B HaYase 00NacTH BHAMMOCTH HE
HMeeTCs TOCTATOYHOH HHGOPMAIMK TS MHUIMATM3AIK TIePEMEHHbBIX. B pe3ysbrare y Bac ocraet-
sl [IBa BBIXOA — JIHOO MHHUIMAIH3UPOBATh MIEPEMEHHBIC HEKOTOPHIM 3HAYECHHEM [0 YMOIYAHHIO
(HampuMep, HyJIeM), 9YTO OOBIYHO PACTOYMTEIBHO M MOXKET MPUBECTH K OLIMOKAM (ECIIH MepeMeHHast
OyZeT UCHob30BaHa A0 TOro, KaKk IPHOOPETET HEKOTOPOE OCMBICICHHOE 3HAYCHHE), JTIHOO OCTABUTH
MX HEMHUIMAIH3UPOBAHHBIMHU, YTO ONacHO. HenHHIMann3upoBaHHAsl MEPEMEHHAs MOJIb30BaTENb-
CKOTO TUMa OyeT CAaMOMHUIINATU3UPOBATHCSI HEKOTOPBHIM IyCTHIM 3HAYCHHUEM.

Jleyenue 3TOM OOJIE3HU OYEHb MPOCTOE — OMPEACIAITE KOKAYI0 MEPEMEHHYIO HACTOJBKO JIO-
KaJIbHO, HACKOJIBKO MOJKETE, YTO OOBIYHO 03HAYAET TOYKY HEMOCPEACTBEHHOE Mepe]] e MePBBIM HC-
MOJIb30BaHUEM, KOT/Ia Y BaC yXKe TOCTATOYHO JaHHBIX JUIsl KOPPEKTHOW MHUIMAT3AINH.

NcknouyeHuns

WHorna ¢ TOYKM 3peHUs MPOU3BOIUTEILHOCTH MOKET OKa3aThCsl BBHITOJHBIM BBIHECEHHUE IEpE-
MEHHOH 3a IpeJeibl LUKIa (CM. peKOMEHIaluIo 9).

ITockoabKy KOHCTaHTBI HE SIBJSIOTCS YaCThIO COCTOSIHUS NIPOrPaMMBbl, JaHHAs PEKOMEHJalus Ha
HUX HE pacnpocTpaHsercs (cM. pekoMeHaanuo 17).

Ccbinku

[Dewhurst03] §3, §48, §66 * [Dewhurst03] §95 [McConnell93] §5.1-4, §10.1 * [Stroustrup00]
§4.9.4, §6.3
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19. Bceraa vHUUMann3npymnTe nepemMeHHble

Pesiome

HewnnunnuanusupoBaHHble NIepEMEHHbIE — PACIpPOCTPaHEHHBIH MCTOYHHUK OLIMOOK B MpOrpam-
Max Ha C u C++. U30eraiite ux, BHIpabOTaB MPUBBIYKY OYMIIATH MaMSATh MEpPE €€ UCIOIb30BAHU-
€M; HHULHAIN3UPYITE IepeMEHHBIE TIPH UX OTNPEIeIICHHUH.

O6cyxaeHune

B Tpaguuusax HuzkoypoBHeBoit addekruBHOCTH C++ (Kak u C), OT KOMIMIIATOpA 3a4acTyro He
TpebyeTcs MHMIUANN3alus IePEMEHHBIX, II0Ka Bbl HE CHENIAeTe 3TO SBHO (HAampUMep, JOKallbHbIE
HepeMEHHBIE, YICHBI, ONyIIEHHbIE B CNUCKE MHHUIHAIM3AINN KOHCTPYKTOpa). Takme mepeMeHHbIe
HAJI0 MHULIMAJIU3UPOBATh SIBHO.

HMeeTcs HECKOTBKO TPUYHH, IO KOTOPHIM HEPEMEHHAsI MOXKET OCTAaThCsl HEMHUIUATN3HPOBAH-
Hoi. Ho HU ofHA M3 HUX HE SBIAETCS JOCTATOYHO CEPhE3HOM IS TOro, 4TOOBI OIpaBaTh OHAC-
HOCTB HEOIIPEe/ICICHHOTO MTOBEICHHS.

Ecnu Bbl ucnosb3yeTe mpoueaypHslil s13bIk (Takoil kak Pascal, C, Fortran umu Cobol), Bl Moxke-
Te ONPEIENUTh MepeMEHHBIE OTIAENbHO OT KOJAA, MX HCIONB3YIOMIET0, U MPHCBOUTh MM 3HAYCHHSI
[I03XKe, KOI/la 3TU IIepeMeHHble OyIyT UCIOJIb30BaThC. DTOT MOJXO YCTapel U He PEKOMEHYEeTCsl
JUTSL KCTIONIB30BaHMs (CM. peKOMeHauio 18).

PacnpocrpaneHHOe 3a0iyK/JeHUE [0 MIOBOJY HEMHUIMAIU3UPOBAHHBIX NEPEMEHHBIX 3aKIIIOUa-
eTCsI B TOM, YTO OHM HPHBOJAT K KPaxy IMPOTPaMMBI, TaK YTO HECKOIBKO HEMHHUIHATU3HPOBAHHBIX
HEPEMEHHBIX OBICTPO OOHAPYXMBAIOTCS IPOCTHIM TecTUpoBaHHeM. Ha caMoM nesie mporpaMmsl ¢
HEMHUIINATN3HPOBAHHBIMY TIEPEMEHHBIMH MOTYT Oe3yKOPH3HEHHO paboTaTh TOAaMH, eClIn OHTHI B
aMATH COOTBETCTBYIOT TpeOoBaHUsIM IporpaMMsl. [1o3xe BbI30B € APYrMM KOHTEKCTOM, IEPEKOM-
MAIANNS WA KaKHue-TO M3MEHEHUs B APYTOH YacTH NMPOTpaMMbI MOTYT HPHBECTH K MOCIEICTBHAM
Pa3sHOM CTENEHU TSHKECTH — OT HEOOBACHUMOIO IOBEJEHUs 10 NEPUOIUYECKOro aBapUHHOIo 3a-
BEpILIECHHS IPOTPAMMEI.

Mpumepsbl

Ipumep 1. Hcnonv3oeanue uHUYUanu3upyowje2o sHa4eHus no yMon4anuio unu onepamopa ?:
OJ151 CHUDICEHUs CMeNneHU CMewUsanUs NOMoKa OaHHbIX U NOMOKA YNPASIeHUs.

// He peKOMeHAyeTCs: He WHULMANU3NPYeT MepeMeHHYH

int speedupFactor ;

if( condition )
speedupFactor

else

speedupFactor = -1;

2;

// Jyduwe: MHUUMANU3UPYET NepemMeHHY
int speedupFactor = -1;
if( condition )

speedupFactor = 2;

// Jlyywe: nHMUManu3mpyeT NepeMeHHYyH
int speedupFactor = condition ? 2 : -1;

BapuaHTbl, OTMEUYEHHBIE KaK JIy4IlIue, HE MMEIOT MPOMEXYTKa MEX/Y OIpeeJIeHHeM U HHUIINA-
JIM3aLKei.

48 CTWb KOAMPOBAHNS



Crp. 49

Tpumep 2. 3ameHa cnodicHbIX @bluUCIeHUll 6b13060M (PyHKyuu. VIHOTAA BBIMHUCICHUE 3HAYCHUS
IIPOUCXOJUT TaKKM 00pa3oM, YTO JIy4llle HHKAICYIUPOBATh ero B GpyHKIMH (cM. pekoMeHgaruo 11).
// He pekoMeHAyeTCA: He WHMUMANU3NPYeT MepeMeHHyo

int speedupFactor ;
if( condition ) {

... Kog ...
speedupFactor = somevalue;

} else {
// ... Ko& ...
speedupFactor = someOthervalue;

// Jydwe: MHUUMANU3UPYEeT MepeMeHHyl
int speedupFactor = ComputeSpeedupFactor () ;

Ilpumep 3. Hnuyuanusayus maccusog. J{s GONBIIAX COCTABHBIX THIOB, TAKHX KaK MAacCHBHI,
KOppPEeKTHasl MHUIMAINU3alllis He BCEr/la 03Ha4yaeT peallbHOe oOpalleHue K AaHHbIM. IlycTs, Hampu-
Mep, BbI Hcmonb3yeTe API, KOTOPBIit 3aCTaBIIsSET BaC UCIOIb30BaTh (PUKCHPOBAHHBIE MacCHBBI Char
pa3mepa MAX_PATH (cM. pekomenzaanuu 77 u 78). Eciau Bbl yBepeHBbI, YTO MacCUBbI Bceraa OyayT
paccMaTpuBaThCA Kak CTPOKU B ctuile C ¢ 3aBepIIAOLIMM HYJIEBBIM CUMBOJIOM, TO TaKOIO HEME-
JIEHHOT'O IpUCBauBaHus OyJeT JOCTaTOYHO:

// DonycTumo: Co3aaHve nycToW CTPOKMU
char path[MAX_PATH]; path[0] = '\0';

Bosee 6e3omacHas WHAOHAJINU3aUA 3alI0JTHACT BCC 3JICMCHTBI MaCCHBa HYJICBBIMH 3HAYCHUSAMMU:

// nquue: 3anosiHAeM HynaMnM BeCb MacCCuUB
char” path[MAX_PATH] = { '\0' };

PexoMeHI0BaHBI 00a BapuaHTa, HO B OOIIEM CITydae Bbl JTOJDKHBI MPEANOYUTATh OS30MaCHOCTh U3-
JUIIHEH 3QPEKTUBHOCTH.
McknioveHnsa

BxoxHbie Gydeps! U JaHHbIE, OnMCcaHHbIe kKak vVOolatile, KoTopble 3amuchIBaIOTCSl HEMOCPE/-
CTBEHHO aIlllapaTHBIM 00eCTIeUeHIeM WIH IPYTHMH IPOIECCaMH, He TPeOYIOT HHHIMAIH3aHH TIPo-
rpaMMOil.

Ccblnkm
[Dewhurst03] §48 « [Stroustrup00] §4.9.5, §6.3
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20. N30eranTte pNNHHbIX QYHKUUN U rNyOOKOMN
BJIOXKEHHOCTHU

Pesiome

Kparkocts — cectpa Tananrta. Yepecuyp jiMHHbIE (YHKLIUH U YPE3MEPHO BIIOKEHHbIE OJIOKH KO-
Jla 324aCTyIO0 MPETSATCTBYIOT pean3allii MPUHIKIA “oHa (QYHKIMS — OfHA 33a7a4a” (CM. peKOMEH/1a-
LU0 5), M 00BIYHO 3Ta NpobJieMa penaeTcs Ty4YIluM pa3/ielIeHUeM 3a/1a4k Ha OT/IEJIbHbIE YacTH.

O6cyxaeHune

Kaxxnas GpyHKIMS JOJDKHA IPEACTABIATS COOOM CBSI3HYIO €IUHUILY PAOOThl, HECYIIYIO 3HAUMMOE
ums (CM. pekoMeHanui 5 u oocyxaenue pexkomernaimu 70). Korna ¢yHKIMsS BMECTO 3TOTO MbITa-
eTcsl 00bEAUHUTH Mallble KOHLENTYaIbHbIE IEMEHThl TAKOTO PoJa B OJHOM OOJBLIOM Tese (QyHK-
1M, 9TO MIPUBOJUT K TOMY, YTO OHA HAYWHAET JeJIaTh CIUIIKOM MHOTOE.

Upe3mepHo Oojblias M0 pa3Mepy (QyHKIMS M 4pe3MepHas BIIOKEHHOCTb OJIOKOB (Hampumep,
onokoB 1T, for, while u try) nenaror Qyskiun Gojee TPYAHBIMU IS IOHUMAHKSA ¥ COMPOBOXK-
JIeHUs], IPUYEM 3a4acTyro 0e3 KakuX Obl TO HU ObLIO OCHOBaHHUI.

Kakaplil TOTIOTHUTENBHBIH YPOBEHb BIOKEHHOCTH MPUBOAUT K M3JIMIIHUM HHTEIUICKTYaIbHBIM
Harpy3kam IpH YT€HHH KO0J1a, TOCKOJIbKY IIPU 3TOM TpeOyeTcsi XpaHUTh B MaMsTH “‘cTeK” Harogo0ue
“BOLITH B ITUKII... BOILIK B OJIOK trYy... BOIUIM B YCJIOBHBIN ONEpaTop... e B OJUH UKI...”. Bam
HUKOIJa HE NPUXOJUIOCH IPOAUPATHCS CKBO3b CIOXKHBII KOJ M UCKATh, KAKOH e UMEHHO U3 MHO-
*ecTBa KoHCTpyKuuid for, while u T.m. cooTBeTcTBYET BOT 3Ta 3aKphIBaroNias GpurypHas ckooka?
Bonee xopoliee 1 NpoJyMaHHOE PA3I0XKEHUE 3a/1aul Ha (YHKIUM [TO3BOJIUT YUTATEIIO Balled Ipo-
rpaMMBl OZTHOBPEMEHHO YAEPKHUBATh B TOJIOBE CYLIECTBEHHO OOJBIIIIA KOHTEKCT.

Bocnonb3yiiTech 31paBbiM cMbIcIoM. OrpaHuuuBaiiTe IMHy U NIyOuHY Bamux GyHKuui. Jla-
Jiee IPUBEAEHBI HEKOTOPBIE T0OpBIE COBETHI, KOTOPHIE TOMOTYT BaM B 3TOM.

o [Ipeonoyumatime ceésnsHocmy. IlycTh ofHa QYHKIMS pellaeT TOJbKO OAHY 3a1auy (CM. peKo-
MEHJIALHIo 5).

e He noemopsaiimecy. Cnemyer TNpPeANoOYeCTb HWMEHOBAHHYIO (YHKIHMIO IMOBTOPY CXOXKHX
(hparMeHTOB Koza.

o [lonvsyiimecy onepamopom &L V30eraiiTe BIOXKEHHBIX ITOCIEIOBATEIBHBIX KOHCTPYKIIHIL
if Tam, rge ux MOXkHO 3aMeHUTH onepartopoM &&.

e He naepyocaiime try. [lpeanounTaiiTe NCMONB30BaTh 0CBOOOKICHUE PECYPCOB B AECTPYK-
TOpax, a He B try-0iokax (cM. pekomeHaanuio 13).

o [lonv3yiimeco ancopummamu. OHH KOPOUYE, YEM PYKOMHMCHBIC [UKJIBI, U 3a4acTyIO JIydile U
a¢dexTrBHEE (CM. peKOMEHIALUIO 84).

e He ucnonvsyiime switch ons deckpunmopos munos. IIpuMeHsiiTe BMECTO 3TOTO ITOJIH-
MopdHble pyHKIMU (M. pekoMenganuo 90).
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NcknouyeHuns

@DyHKIUS MOXKET Ha 3aKOHHBIX OCHOBaHUAX OBITH JUIMHHOM W/WiK IiTyOOKOM, ecinu ee QpyHKLIMO-
HaJIbHOCTb HEJIb3s1 Pa3yMHO pa3/eiNuTh Ha OTAENbHBIC 1101331241, TOCKOJIBKY KaKJ0€ TaKoe MOTEH-
LUalbHOE pa3zesieHue TpeOyeT nepeaayl Macchl JIOKAJIbHBIX IIEPEMEHHbBIX M KOHTEKCTa (Y4TO MPHUBO-
IIWT K elle MeHee yqo0ounTaeMoMy pe3yibTary). Ho ecin HeCKOIbKO TaKuX MOTCHIMAIBHBIX (QYHK-
LU TOJTyYal0T aHAJIOTUYHBIE apTyMEHTBI, OHU MOT'YT ObITh KaHIWAATaMH B WIEHBI HOBOTO Kjlacca.

Ccbinkn
[Piwowarski82] * [Miller56]
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21. U30eranTte 3aBucMMocCTen MHMLUMaANU3auum
MeXxay eanHnuamMm KOMnunauum

Pesiome

OOBEKTBI ypPOBHS MPOCTPAHCTB MMEH B Pa3HBIX CAMHUIAX KOMIWUILUKA HE JOJDKHBI 3aBHCETh
JPYT OT Apyra Npy WHUIHATNU3AINH, TOCKOIBKY MOPSIOK X WHUIMATH3AHK He onpeieNieH. B mpo-
THBHOM Clly4ae BaM OoOecriedeHa ToJIoBHas OO0Jb MPH MOMBITKAX pa3odpaThes co cOosiMu B paboTe
MPOrpaMMBbI MOCIIE BHECEHHUST HEOOIBIINX U3MEHEHUH B Balll IPOEKT U HEBO3MOXKHOCTBIO €ro Iepe-
HOCa JJayKe Ha HOBYIO BEPCHUIO TOTO )K€ CAMOT0 KOMITMIISTOPA.

O6cyxaeHune

Korza BbI onpenensieTe 1Ba 00beKTa YPOBHS MPOCTPAHCTBA UMEH B PA3HBIX SIUHUIAX KOMITH-
JSIIUH, KOHCTPYKTOP KAaKoro n3 0O0BEeKTOB OyZIeT BBI3BaH MEPBBIM, HE onpeaeneHo. Yame Bcero (HO
HE BCEera) Ball HHCTPYMEHTapHUil OyAeT MHUIMATH3UPOBATH UX B TOM TOPSAKE, B KOTOPOM KOMIIO-
HYIOTCSl CKOMITMJINPOBAaHHBIE OOBEKTHBIE (Dailyibl, HO MOJAraThCs HA 3TO HPEIIOJIOKEHUE HENb3s,
JIaXkKe €CITM OHO U BBIMOJHSETCSI, — BbI )K€ HE XOTHTE, YTOOBI KOPPEKTHOCTh Balllel MPOrpamMMBbl 3a-
BHcena oT Bamero Qaitna npoexra win makefile (mononauTensHy0 HHGOPMALKMIO O HENPUATHO-
CTSIX, CBSI3aHHBIX C 3aBUCHMMOCTBIO OT MOPSIIKA, MOYKHO OYEPIHYTh B peKOMeHIanuu 59).

Takum 00pa3om, B KOJI€ MHUIMAIU3AIMHU JTIF000T0 00BbEKTa YPOBHS MPOCTPAHCTBA UMEH BBl HE
MOYETe MOJIAraThCsi Ha TO, YTO YK€ WHUIHATN3UPOBAH HEKOTOPBIA 00BEKT, ONpeNeNICHHbIH B Ipy-
roil eAnMHMIe KOMIWIIIMK. JTO K€ KacaeTcss M JUHAMUYECKH MHUIUAIM3HPYEMBIX MePEeMEHHBIX
NPUMUTHBHBIX THIIOB (IIPUMEP TAKOTrO KOJIa Ha YPOBHE IPOCTpPaHCTBA MMeH: bool reg_success =
Libregister("mylib");).

3aMeTuM, 4TO elle O TOro, Kak OyIeT BbI3BaH KOHCTPYKTOP, OOBEKT Ha YPOBHE MPOCTPAHCTBA
HMMEH CTaTHYECKU MHHIMANTU3UPYETCs] HyIsIMHU (B OTJIMYHE OT, CKa)KeM, aBTOMAaTHYECKOro 00BEKTa,
KOTOPBIH OOBIMHO COACPKUT Mycop). IlapagokcanbHO, HO 3Ta HHULIUAIH3AIMS HYISIMA MOXET 3a-
TPYIHHUTH OOHApYKEHHE OLIMOKH, MTOCKOJIbKY BMECTO aBApHIHOTO 3aBEpPIICHHS IPOrPaMMBbl TaKOH
3aMOJIHEHHBIA HYIsIMH (HO Ha CaMOM Jelie HeHHHIHATU3UPOBaHHBINA) OOBEKT CO3MaeT BUIUMOCTH
KOPPEKTHOCTH. Bam KaxeTcs,, 4To CTpOKa MycTa, yKa3aTelb UMeeT HyJIeBOe 3HaUeHHE, 1IeJ10€ YHCIIO
PaBHO HYJIIO, — B TO BpeMsi KaK Ha CaMOM JieJie HUKAKOM KO/ €Ille U HE MBITANCS HHUALMATU3UPOBATh
Ballll 00BEKTHI.

YroObl pemuTh 3Ty npobiieMy, n3deraiite nepeMeHHbIX YPOBHS MPOCTPAaHCTBA UMEH Be3lie, TS
TOJILKO MOXKHO; TaKHe MepEeMEeHHbIe — BOOOIIIE onacHas npaktuka (cM. pexoMenzarmio 10). Eciu
BaM HY)KHa Takas IEepeMEHHas, KOTOpas MOXET 3aBHCETh OT JAPYroH, MOoAyMalWTe O MPUMEHECHHU
mrabyioHa MpoeKTHpoBaHus Singleton; Mpu akKKypaTHOM €ro KCIOJIb30BaHUM MOXHO M30eXaTh He-
SIBHBIX 3aBHCHUMOCTEH, 00eCreunBas WHUIMATM3AIMI0 00bEKTa MPU €ro MepBOM HCIOJIb30BAHUH.
Singleton ocraeTcs riobanbHOI epeMeHHOH B IIKype OBIIBI (er1e pa3 cM. pekomeraauuto 10), u He
paboTaeT Ipy B3aUMHBIX WM IMKIAYECKUX 3aBUCHMOCTSX (U 3/1€Ch HHHIHATN3ALMUS HYIIMH TaKKe
crocoOCTByeT 0011el Hepazoepuxe).

Ccbinkn
[Dewhurst03] §55 ¢ [Gamma95] « [McConnell93] §5.1-4 « [Stroustrup00] §9.4.1, §10.4.9
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22. MMHUMU3NpyNUTE 3aBUCUMOCTH
onpepesieHn n nsoeramre LNKINYecKknx
3aBuCMMoOCTEN

Pesiome

W36eraiiTe M3IMIIHEX 3aBUCHMOCTel. He BKiIroUaiiTe npy momoruy aupektussl #1include omn-
pezeneHus TaM, TAe JOCTaTOYHO MPEABaPUTEIBHOTO OOBSIBICHHS.

W36eraiite B3aumosaBucuMocTel. Ilukanyeckye 3aBUCUMOCTH BO3HUKAIOT, KOTAA J1Ba MOJYJs
HEMOCPEICTBEHHO MITH OMOCPETOBAHHO 3aBHCST APYT OT Apyra. Moxymb IpeacTaBiseT coboit 06o-
COOJICHHYIO €IUHUIlY; B3aUMO3aBUCHMBIE MOJYIIU HE SIBJISIFOTCS IIOJHOCTBIO OTACIbHBIMU MOJYIIS-
MH, OyIydH IO CYTH JacTSMHU OAHOTO Gombirero Moxyns. Takum 0O6pazoM, MUKINYECKHE 3aBHCHMO-
CTU SBJIIOTCS IPOTHUBHUKAMU MOJYJIBHOCTU U HPEJICTABIIOT Yrpo3y OoibliuM mpoekTam. H30e-
raiTe ux.

O6cyxaeHune

[IpennounTaiiTe UCIIOJIBL30BATh MIPEABAPUTEIIbHBIE OOBSIBICHHS BE3JIE, 1€ HE TPeOyeTCs MOIHOe
ompezenenue tuna. [lonHoe onpenenenne kinacca C TpeOyeTcs B IBYX OCHOBHBIX CITyJasiX.

e Kocoa sam Heobxo0umo 3Hame pasmep obwvexma C. Hampumep, rnpu co3panuu oobexra C
B CTEKE WJIM IPY HCIOJIB30BAaHUU €r0 B KayeCTBE HEMOCPEICTBEHHO XPAaHHMOTIO (He depes
yKa3arelb) YieHa Jpyroro Kiacca.

e Kozoa éam mpebyemcsi ums unu 6v1306 unera C. Hanpumep, Korja Bbl BbI3bIBacTe (PyHKIIHIO-
9JIeH TOTO KJacca.

He Oyznem paccMaTpuBaTth B 3TOM KHUIE TPUBUATBHBIC CIy4aH [UKIMYSCKUX 3aBHCUMOCTEH, KO-
TOpPBIC IPUBOJIAT K OMINOKaM KOMITWILSILAK — JyMaeM, Bbl YCIICIIHO CIPABUTECH C HUMH, BOCIIOJIb-
30BaBLIMCh MHOTUMH XOPOIIAMH COBETaMH, UMCIOIMMUCS B JIUTEpaType M pekomeHaanuu 1. Mol
e 00paTHMCS K LUKIMICCKUM 3aBUCHMOCTSIM, KOTOPBIC OCTAIOTCSI B KOMITMIIMPYEMOM KOJIE, U MO-
CMOTPHM, KaK OHH BIMSIIOT Ha €r0 KaueCTBO U Kakue ACHCTBHS CIeAyeT MPEANPUHITE, YTOOI n3be-
KaTb HX.

B obmieM citydae 3aBUCHMOCTH U UX LUKIBI CIEIYeT pacCMaTpUBaTh HAa YpOBHE Moayeil. Mo-
IyJib TIpe/iCTaBisieT co0oil 00pas3yroLuii eMHOE 11eJIoe HAabOp COBMECTHO OMYOJMKOBAHHBIX KJac-
coB U QyHKIHH (cM. pekoMeHTanuo 5). [{ukinnueckas 3aBUCUMOCTD B IPOCTEHIIIEM BHIE MPEACTAB-
JsieT co00H [Ba KiIacca, HeMOCPEACTBEHHO 3aBUCSIINX APYT OT APYTa:

class child; // YCTpaHeHue UMKINYEeCKOW 3aBUCUMOCTU

class parent { // ...
Child* mychild_;
)

// BO3MOXHO, B APYrOM 3arosioBOYHOM ¢damnne

class child { // ...
Parent* myParent_;
)

Kiaccst Parent u Child 3aBucst apyr ot apyra. [IpuBeeHHBIH KO KOMITMIAPYETCSI, HO MBI
CTaKuBaeMcsi ¢ (GyHIaMEHTAJILHON Npo0IeMoii: 3TH JIBa Kjacca OOJIbIIE HE SBISIOTCS HE3aBHCH-
MBIMH, 1 00JIee TOTr0, CTAHOBSTCA B3aMMO3aBUCHMBI JIPYT OT Apyra. To He Bcerna IIoXo, HO JOJIK-
HO UMETh MECTO JIMIIb B TOM Clly4ae, KorJa 00a Kiacca SBJISIOTCS YacTsIMU OZHOTO M TOTO K€ MO-
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nynst (pa3pabOTaHHOTO OIHUM M TEM JK€ YEIOBEKOM MM KOMAHIOH, OTTECTHPOBAHHOTO W BBIITY-
LIEHHOT'0 KaK eIMHOE LIEJIOe).

B MpOTHBOMOIOKHOCTh ONIMCAHHON CHTYAIWH, PaccMOTpuM, uTo Oyaer, eciu kimacc Child we
JIOJDKEH OyJIeT XpaHUTh 00paTHyo CBsi3b ¢ 00bekToM Parent? Torga Child moxer GbiTh BBIMyIEH
B COOCTBEHHOM OTJENHHOM HEOOJIBIIOM MOJYJIE (1, BO3MOXKHO, IIOA APYTHM HMEHEM), ITOTHOCTBIO He-
3aBUCUMO OT Parent — 4To, KOHEYHO, CYILIECTBEHHO ITOBBIIIAET THOKOCTh NPOEKTUPOBAHUS.

Bce cranoBurcs emre Xyxxe, KOrja 3aBUCUMOCTH OXBaTHIBAIOT HECKOIBKO Momayneil. Takoi mom-
HBIH “KJIeH”, KaK 3aBUCHUMOCTH, OOBEJUHSIOT 3TH MOAYJS B €JUHYIO MOHOJHUTHYIO IMYOJHKYEMYIO
eIUHUILY. BOT moyeMy HUKIBI SBISIOTCS CAMBIMH CTPALTHBIMHU BParaMi MOAYJIBHOCTH.

Uro0bl pazopBaTh LMKIbI, IPUMEHNTE NMPUHLIMI MHBepcuu 3aBucuMocteil (Dependency Inver-
sion Principle), onucannsiii B [Martin96a] u [Martin00] (cm. Taxke pekomeHganuio 36): He aemnaiire
MOJTyJIH BBICOKOT'O YPOBHSI 3aBUCSILMMH OT MOJyJIell HU3KOT'O YPOBHS; BMECTO 3TOrO JeJaliTe UxX 3a-
BUCHMBIMHU OT abcTpakuuii. Eciy BbI MOXeTe OIpeAeNuTh He3aBUCHMBIE a0CTPaKTHBIC KIIACChI IS
Parent wm Child, BbI pazopsere uKiI. B mpoTHBHOM Cilydae BbI JIOJDKHBI CIEIATh UX YACTAMH
OJTHOTO U TOTO K€ MOIYJISL.

YacTHbIil BUJ 3aBUCUMOCTH, OT KOTOPOH CTPaaaloT HEKOTOPbIE NPOEKThI, — 3TO TPAaH3UTHUBHAS
3aBUCUMOCTB OT ITPOM3BOIHBIX KJIACCOB, KOTOPAsi OCYLIECTBISETCS, KOraa 0a30BBIi KIacc 3aBUCHUT
OT BCEX CBOMX HACIEIHHMKOB, MPSMbIX U HENpAMBIX. Psan peann3anmii mabioHa MpOEKTHPOBAHHA
Visitor mpUBOIAT K TAKOMY BHAY 3aBHCUMOCTH, KOTOPAast JOIYCTHUMA TOJIBKO B HCKJIIOUYUTENBHO CTa-
OWJIBHBIX MepapxusiX. B mpoTHBHOM ciydyae BaMm Jydllle M3MEHHTH CBOH IPOEKT, Halpumep, BOC-
0JIb30BABLIKCH 11A0JI0HOM MpoekTupoBanus Acyclic Visitor [Martin98].

OOHUM U3 CUMIITOMOB YpE3MEPHBIX 3aBUCUMOCTEH SBJISAETCS NMEPEKOMITIALUS OOJIBIINX YacTel
MPOEKTA MPU BHECEHHH HEOOJBIINX JIOKAbHBIX HM3MEHEHHUH (CM. PEKOMEHIALHUIO 2).

NcknoveHunda

[uknuyeckne 3aBUCUMOCTH MEXJy KilaccaMu — He BCerja IUI0XO, IMOKa KJacchl paccMaTpuBa-
FOTCS KaK 4acTh OJTHOIO MOJYJIS U COBMECTHO TECTHPYIOTCS M BblIyckatorcs. IIpocras Henocpenact-
BEHHAas peaju3alus TakuxX 1abjaoHOB mpoekTupoBaHus, kak Command u Visitor npuBOIAT K UH-
TepdeiicaM, KOTOpBIE €CTECTBEHHBIM 00pa30M OKa3bIBAIOTCS B3aMMO3aBHCUMBIMHU. Takue 3aBHCH-
MOCTH MOXKHO pa3pyLIUTh, HO 3TO TpebyeT 0oJiee YETKOTO MPOSKTHPOBAHUSL.

Ccbinku

[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 CTWb KOAMPOBAHNS



Ctp. 55

23. enanTte 3arosioBo4Hbie pansibl
CaMoA0CTaTO4YHbIMU

Pesiome

Y6enaurech, YTO KaX/blii HATMCAHHBINA BaMU 3ar0JIOBOYHBIN (paiiyl KOMIMIMPYEM CaMOCTOSTEIIb-
HO, T.€. YTO OH BKJIFOUAET BCE 3aroj0BOYHbIE (Daiiiibl, OT KOTOPBIX 3aBHCUT €r0 COAEPKUMOE.

O6cyxaeHune

Ecnu onuH 3arosoBouHblil (aiin He paboTaer, MOKa He BKJIKOUEH PYrod 3arojIOBOYHBIN (aii,
MPOEKT MOJIy9aeTcsi 0YeHb HEYKIIIOKUM, a Ha MOJB30BATENsI BO3JIATACTCs TOTIOJTHUTENbHAS 3a/1a9a
CIIENTD 32 TeM, KaKHe 3aroJIOBOYHbIE (haliibl HaZ0 BKIIOUUTH B HCXOMHBIN TEKCT.

PaHblile HEKOTOPBIE IKCIIEPTHI COBETOBAIH, YTOOBI 3ar0JI0BOYHbIC (aiiiibl He BKITFOYAIH APYTHE 3aro-
JIOBOYHBIE (haiiyIbl M3-32 HAKJIAHBIX PACXOIOB HA MHOTOKPATHOE OTKPBITHE M aHAIM3 3aTOJIOBOYHBIX (haii-
JIOB, 3aUIMILIEHHBIX JUPEKTHBAMH IPENPOLIECCOPOB OT MOBTOpPHOM 00pabotku. K cyactsio, ceifuac 3ToT
COBeT ycTapen. MHorue coBpeMeHHbIe KOMIIATOPb! C++ pacro3HAOT COOTBETCTBYIOLIYIO 3aIlUTY 3a-
TOJIOBOYHBIX (DaiiIoB aBTOMATHYECKH (CM. PEKOMEHALMIO 24) ¥ MPOCTO HE OTKPBIBAIOT OIMH M TOT XKe
3aroJIOBOYHBIN (aiin 1Baxabl. HeKoTophle KOMIIIATOPE! HCTIONB3YIOT NPEAKOMITMILLIMIO 3ar0JIOBOYHBIX
(baitioB, KOTOpast MO3BOJISET N30EKATh aHAITM3A YACTO UCTIONB3YEMbIX 3arOJIOBOYHBIX (haiiioB.

OpHako HE BKIIOYAWTE 3arojoBOYHBIC (ailibl, B KOTOPHIX BBl He HYXKOAeTeCh, TaK KaK ATO Ha-
MPACHO CO3/IaeT Mapa3uTHHIC 3aBUCUMOCTH.

Jlist rapaHTHH CaMO/I0CTaTOYHOCTH 3ar0JIOBOYHBIX (DaiiJIOB CKOMIMIIMPYHTE KX M3 HUX OT-
JeTBHO OT IPYTHX M yOeIUTeCh, YTO 3TO HE MPUBOAUT K OLIMOKAM HIJIH MPEAYIPEIHKICHUSIM.

Mpumepsl

Psa TOHKMX MOMEHTOB BO3HUKAET B CBS3M C HCIIOH30BAHUEM 11a0JIOHOB.

Ipumep 1. 3asucumvie umena. 111abnoHbl KOMIMIMPYIOTCS. B TOUKE, T/I€ OHH ONPEIEIICHbI, C TeM
HCKJIIOUCHHEM, YTO BCE 3aBUCHMBIC MMEHA WIIM THITbI HE KOMITHIMPYFOTCS 10 TOYKH MHCTAHIIMPOBAHHSL.
Oro o3navaer, uro template<class T> class Widget c wienom std: :deque<T> e npuse-
JIeT K OIIKMOKe BpeMEHH KOMIIMIISLIMH, JAaXe eCIi 3arooBOYHbI (ailn <deque> He BKIIFOYEH — ecin
[pH 3TOM HE HNPOUCXOAUT MHcTaHuupoBaHne Widget. Tlockonbky odeBnaHO, uTo 1abnon Widget
CYILECTBYET ISl TOTO, YTOOBI ObITh HHCTAHIIMPOBAHHBIM, €TI0 3ar0JIOBOYHBIN (aiiil I0/DKEH CofepkKaTh
crpoky #include <deque>.

Tpumep 2. Lllabnonvl pyHKYui-uneHo8 u GyHKyuU-wieHbl WAbIOHO8 UHCIMAHYUPYIOMCS MONbKO NPU
ucnonvzosanuu. Tpemmonoxkum, uto Widget me mmeer wiena tuma std: :deque<T>, Ho (yHKIWSI-
yien Widget ¢ umenem Transmogrify ucnonssyer deque. Torna BesbiBaromas Widget dynkuus
MOJKET MHCTAHIIMPOBATh U MCIONB30BaTh Widget, naxe ecim 3aromoBounsii daitn <deque> He BKITO-
Y4eH — JI0 TeX MO0p, MoKa He UCoib3yeTcs: GyHkims-awieH Transmogrify. Tlo ymomyanuro 3aronoBoy-
HbIiA (hait Widget Bee ske momkeH BKIIFOYaTh <deque>, MOCKOIBKY 9T0 HEOOXOIMMO, TI0 KpaitHel Mepe,
IUIS HEKOTOPBIX mojb3oBatenedi Widget. B pemkux ciydasx, xorma GOJBIION 3aroJOBOYHBIN (haii
BKJIFOYACTCS TOJIKO JUIsl oOectiedeHns: pab0TOCIIOCOOHOCTH HECKOJIBKHX PEIKO HCHOJB3yeMbIX (DYHKIMI
1mabJI0Ha, CIIeIyeT MOAyMaTh O TOM, YTOOBI C/enarh 3TH (DYHKIMN HE YWICHAMH M BBIHECTH MX B OT/ICIIb-
HBI{ 3ar0JIOBOYHBIN (haidll, BKIFOYAIONIHI YIIOMSHYTBIN O0MNbIIoN (haiin (cM. pekoMeHAALuo 44).

Ccblnkm
[Lakos96] §3.2 ¢ [Stroustrup00] §9.2.3 » [Sutter00] §26-30 ¢ [Vandevoorde03] §9-10

23. [lenaiiTte 3aronoBoqHbIE (haiisibl CaMOA0CTATOHHLIMY 55



Ctp. 56

24. Acnonb3yunuTte TONIbKO BHYTPEHHIONO,

H(_) He BHEeLllHIo0 3au.w|Ty JJMpeKTVIBbI
#include

Pesiome

[penoTBpalaiiTe HeMpeIHAMEPEHHOE MHOKECTBEHHOE BKJIFOUCHHUE BAIMX 3ar0JOBOYHBIX (aii-
J10B tupekTuBoi #1nclude, ucrnonb3yst B HUX 33Ty ¢ YHUKATLHBIMA HMEHAMH.

O6cyxaeHune

Kaxnpiii  3aronoBouHbIil  (aiil JOKEH HCHOJIb30BaTh BHYTPEHHIOI 3alLUTY JAWPEKTUBBI
#include, 4To6BI MPEAOTBPATHTE MEPEOTIPEACTCHHS B CIIydac MHOKECTBEHHOTO BKIIIOYCHHUS [[aH-
Horo ¢aiina. Hanpumep, 3aronoBounstii ¢aiin T00o. h qomken umers Takoil 00wl Bu:

#ifndef FOO_H_INCLUDED_

#define FOO_H_INCLUDED_

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

OO0paruTe BHUMaHHE Ha CIEAYIONIHE PABHJIa IIPH ONPEAEICHUH 3aIUTHl BKIIOUCHUSL.

e Hcnonvsyiime 01 3aujumul YHUKATbHble UMeHd. Y OeIUTeCh, YTO Bbl UCHOJb3yeTe MMEHA,
YHHUKaIIbHBIE, TI0 KpaifHel Mepe, B Ipe/enax BaIlero IPHIOKeHHs. Bele MbI HCIIOIB30BaTN
OJIHO PacIpOCTPAHEHHOE COIVIAIEHUE JUIS UCIOJIb3YEMBIX B 3alllUT€ UMEH; UMEHa Il 3a-
MIATBl MOTYT BKITIOYATh MM TIPUIIOKEHHS, a HEKOTOPbIe HHCTPYMEHTHI T€HEPUPYIOT MMEHa
JULSL 3aLIUTBI, COAEPAKAIIUE CIIydalHble YUCa.

e He nuimatimecy xumpums. He pa3Memaiite HUKakoro KoJa Wid KOMMEHTapueB 710 U IOcCIe
3alIMIICHHOW YacTH, M CJIeAyiTe MOKa3aHHOM BbIlIe cTaHAapTHOH (opme 3amutel. CoBpe-
MEHHBIE NPENpPOLECCOPbl MOTYT OOHAPY)KUTh 3aLUTY, HO MOTYT OKa3aThCsl MaJOMHTEIIEK-
TyalbHBIMU U OKMATh KOJa 3aIUThI CTPOTO B Ha4ase M B KOHIIE 3ar0JIOBOYHBIX (aiios.

W36eraiiTe MCHONb30BaHMs ycTapeBLICH BHEIIHEW 3aluThl JupekTHBb #1nclude, pexomeH-
JyeMOI B HEKOTOPBIX CTAapbIX KHUrax:

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

#define FOO_H_INCLUDED_

#endif

Buemnss 3ammura YTOMHUTCIIbHA, yCTapeaa st COBPEMEHHBIX KOMIWIATOPOB U HCHAZIC)KHA U3-3a
HCO6XO,Z[I/IMOCTI/I COrjlaCoBaHWs UMCH JJIA 3allTUTHI.

NcknioveHunda

B ouenn PeAKUX ciiydasax 3aroJIOBOYHBIN (1)a17m MOXET OBbITh npeaHa3sHa4YCH AJid MHOTOKpPaTHOT'O
BKJIFOUCHHUA.

Ccbinkmn
[C++03, §2.1] » [Stroustrup00] §9.3.3
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dyHKUUN N onepaTopbl

Ecnu sawa npoyedypa umeem decsimv napamempos —
6EPOSIMHO, bl 20€-M0 OUUONUCD.

— Anan [lepmuc (Alan Perlis)

OyHKIMK, BKIOYAs HEPErPYKCHHBIE ONMEPaTOpbl, MPEACTABISAIOT CO00H (QyHIaMEHTaIbHBIC
enuHuIbl paboTel. Kak Bl yBUANTE MO3KE B pasneine “O6padoTka omnOOK U UCKItoueHHus ™ (B 4acT-
HOCTH, B pekomeHmanuu 70), 3T0 HEMOCPEACTBEHHO BIHMSET HA HAIM PACCY)KICHHS O KOPPEKTHOCTH
1 6e30IacHOCTH KOJa.

Ho naBaiiTe cHayaiga pacCMOTPHM HEKOTOpbIe (hyHIaMEHTAbHbIC BONPOCH HAMMCAHUS (YHK-
LM, B TOM YHCJIE OnepaTtopoB. B wactHOCTH, MBI 0OpaTHM 0co00e BHMMaHHME HAa UX MapaMeTphl,
CEMaHTHUKY U TEePErpy3Ky.

B sTom paznene Hanbosiee BaXKHOW HaM MpeNCTaBisieTcs: pekoMeHaanus 26 — “Coxpansiiite ec-
TECTBEHHYIO CEMaHTHKY MEPErpyKEeHHBIX ONIEPaTOPOB”.
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25. Nepenaya napameTpoB NO 3HAYEHMIO,
(MHTennekTyanbHOMY) yKasaTtenio
WJIN CCblJIKe

Pesiome

BbI 10JKHBI 4ETKO YACHUTH pasHULYy MEXKAY BXOAHBIMHU, BRIXOAHBIMHU ITapaMETpaMu U IapaMeT-
paMu, nNpeaHa3Ha4YCHHbIMU U JUISL BBOJA, U JJId BBIBOJA I/IH(I)OpMaI_II/II/I, a TaKKE€ MCEKXAy nepez[allei/i
apaMeTpOB 110 3HAYCHUIO U 10 CCHUIKE, U KOPPEKTHO HUX UCIOJIb30BATh.

O6cyxaeHune

[IpaBunbHBIN BBIOOP criocoba mepenavyn apryMeHTOB B (PYHKIHIO — M0 3HAYCHHUIO, CCHUIKE HMJIH
C HCIIOJb30BaHUEM YKa3aTeNel — BechMa HEOOXOIMMBIN HaBBIK, KOTOPBIA MMOMOXKET BaM CIEIaTh
Balll KOJI MAaKCUMAJIbHO 0€30TaCHBIM 1 3)()EKTUBHBIM.

Xots 3 ekTHBHOCTh HE TOJDKHA OBITh HAlICH TJIABHOW 1ENbI0 (CM. PEKOMEHIAIHUIO 8), mpH
NPOYMX PABHBIX YCIOBHSX, BKIIFOYasl MOHATHOCTH KOJA, MbI HE JIOJDKHBI O¢3 KpaiiHeil Heo0x0qumo-
CTH CHIKATh ero 3Q(HeKTUBHOCTD (CM. pEKOMEHIAIHIO 9).

Bam crout criemoBarTe MPUBEACHHBIM HIKE PEKOMEHIALMSAM HpH BBIOOpE criocoba mepenadu
napamerpoB. Bor pexkomeHmauuu i BXOAHBIX MMapaMeTpoB (KOTOpBIC MEpeaarT HH(OpMALuio
B ()YHKIIMIO, HO HE BO3BPAIIAIOT €¢).

e Bcerna omuckiBaiiTe Bce yKa3aTelld MM CCHIIKHM Ha BXOJHBIE TapaMeTphl Kak Const.

e [Ipenmounraiite nepenady NPUMUTUBHBIX THIOB (Hanpumep, char wm float) u oObek-
TOB-3HAYCHHI C HEJOPOTHMH ONEPalHsIMU KOMMPOoBaHus (HampumMep, Point wixn complex
<float>) no 3Hauenwuro.

e BXxoaHbBIE apryMeHTHI MPOYMX MOJIb30BATENbCKUX THIIOB JIy4llle MepeaBaTh KaKk CCBUIKM Ha
const.

e JloxymaiiTe 0 mepeaade MO 3HAYESHUIO BMECTO IEPEAaun MO CCBUIKE, eciii QYHKIHS TpedyeT
CO3JaHMs KONMUM apryMeHTa. KoHIenTyansHO mepenada Mo 3HaYeHHIO HYKBHBAJICHTHA Iepe-
Jlaye CCHUIKM Ha KOHCTAHTHBIH OOBEKT M BBIOIHEHHE KOMMPOBAHUS, U MOXKET TIOMOYb KOM-
MIISITOPY B BHIIOJIHEHUH ONTUMH3AIHMH 110 YCTPAHEHHUIO BPEMEHHBIX TIEPEMEHHBIX.

[lanee nmpuBeeHbl PpEKOMEHIAMU U1 BBIXOAHBIX IIApaMeTpoB (a TakxkKe MapaMeTpoB sl OJHO-
BPEMEHHOT'0 BBOJIa U BBIBOJIA HH(OPMALINH).

e Ecmu AprymeHT HeO6ﬂSaTeJ'IeH, Jiyqmie mnepeaaTtb €ro Kak (HHTCHHCKTyaHLHLIﬁ) yKa3aTeib
(IITO IIO3BOJIUT BLI3LIBaIOHIefI (1)yHKHI/II/I nepeaaTrb HyJICBOC 3HAYCHNUC KaK yKa3aHUE, 4YTO ap-
TYMEHT OTcyTCTByeT); TOT 7K€ COBCT IIPUMEHUM U B Cilydae, €CJi (l)yHKHI/Iﬂ COXpPaHACT KO-
MU0 yKa3aTeJisd Ui KaK-TO HHa4e pa60TaeT C NPUHANJICI)KHOCTBIO apIr'yMCHTA.

e Ecmu ApryMmeHT 00s13aTeIbHBIA U (byHKI_II/ISI HC COXPAaHACT yYKa3aTCjIb Ha HCTO WM KaKUM-TO
HWHBIM 06pa30M BJIMACT Ha €ro NpUuHaNJIC)KHOCTb, TO TaKOM APrymeHT JIy4lle rnepeaaBaTh 1o
CCBUIKE. DTO YKa3bIBa€T, 4YTO HAJINYNUC NAHHOTO aprymcHTa O6${33TCJ'IBHO, " 3aCTaBJISCT BbI-
3bIBAIOLIYHO (I)yHKIII/IIO OTBC€YATh 3a MPECAOCTABICHUE KOPPEKTHOI'O 00BEKTa.

He ucnonb3yiiTe GyHKIMH C IEPEMEHHBIM KOJIMYECTBOM apryMEHTOB (CM. peKOMeHaaIuio 98).

Ccbinku

[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. CoxpaHsiiTe eCTeCTBEHHYIO CEMaHTUKY
neperpy>XeHHbIX onepaTopos

Pesiome

IIporpammMuctsl HeHaBUAAT croprpusbl. [leperpyxaiite onepaTopsl TOJBKO B CIyuae BECKHX Ha
TO OCHOBAHUH, M COXpaHSWTE MpPU 3TOM HMX ECTECTBEHHYIO CeMaHTUKy. Ecim 3TO okasbiBaercs
CJI0’KHBIM, BO3MOKHO, Bbl HEBEPHO HCIOJIb3YETE MEPErpy3Ky OIEepaToposB.

O6cyxaeHune

XoTs Bce (Kak MBI HaJeeMCsl) COTJIACHBI C TEM, YTO HE CJIEAYeT Pealn30BbIBATh BBIYUTAHUE KaK
oreparop operator+, mpoune CUTyallMH HE CTOJNb O4YeBHAHBL. Hampumep, o3Hauyaer M omeparop
operator® Bamero kKacca TENSOr CKasIPHOE WIHM BEKTOpHOE yMHOKeHHe? J[oJnkeH 1M omepatop
operator+=(Tensor&t, unsigned u) mpubaBIATH U K K&KIOMY U3 3JIEMEHTOB t, WM JTOIDKEH
M3MeHATh pa3Mep t? B TakuxX HEOMHO3HAYHBIX WM HE MOJIAIOIINXCS WHTYHTHBHOMY MOHHMAaHHIO
CIlydasx CJemyeT UCIIONb30BaTh UIMEHOBaHHbIE (QyHKINH, a He MpuberaTh K MN(pPOBaHHUIO.

J7ist TUIOB-3HAYEHH (HO HE JIJIsl BCEX TUIIOB; CM. PEKOMEHIAINUIO 32) ceayeT NPHIePKUBATHCS
npaswia: “Ecnu He 3Haerb, Kak MOCTYIIUTh — TOCTyNal Tak, kak int” [Meyers96]. TToapaxanne
MOBE/ICHUIO ONEPaTOPOB BCTPOCHHBIX THIIOB M B3aMMOOTHOIICHHUSM MEXKIY HUMH TapaHTHUPYET, YTO
BBl HUKOTO HE MPUBEIETE B 3aMEIIAaTeNLCTBO. Eciy BHIOpaHHAs BaMM CEMAaHTHKA 3aCTaBIsIET KOTO-
TO yIUBICHHO MOAHATH OPOBH, MOXKET OBITh, IIeperpy3Ka orepartopa — He caMasi Jydruas unes?

ITporpaMMHUCTBI 0XKHAAIOT, YTO ONEPATOPHI HAYT B CBs3Ke — eciu BeipakeHne a@b mmeer on-
PEIeNeHHBIH CMBICI JUIl HEKOTOPOT'O ONIPEASNICHHOr0 BaMH oreparopa @ (Bo3MOXKHO, Ioclie mpeood-
pa3oBaHUs THIIOB), TO 3aMaliTe caMu cebe BOMPOC: MOYKHO JIM HamucaTh b@a 6e3 HENmpPHATHBIX 1M0-
cneacreuii? MoxHo nu Hanucats a@=b? (Cm. pexomengaumio 27.) Ecnu oneparop umeer o6pat-
HBIH oreparop (Hampumep, + u -, ¥ u /), TO TOAAEPKUBAIOTCS JIK OHK 06a?

OT UMEHOBaHHBIX (QYHKIMI HE 0)KUAASTCS HATNYUE COOTBETCTBYIOIIMX B3aMMOOTHOIICHNUH, TaK
9T0 A1t OOJBLIEH SCHOCTH KOIa, €CJIM BO3MOXKHO HEBEPHOE HMCTOJNIKOBAHHE CEMAaHTHKH Ieperpy-
JKEHHBIX OIEPaTOPOB, JIyUIle UCIIOTb30BATH UMEHHO (PYHKIIUH.

NcknouyeHus

VImMeroTcst BEICOKOCTICIIMATM3UPOBAHHbIE OMONMNOTEKH (HapUMep, TeHepaTOpbl CHHTaKCHYECKUX
aHaJIM3aTOpPOB), B NPEAMETHOI 00JIACTH KOTOPBIX COTJIAIIEHHS O CEMaHTHKE OIEepaToOpOB CYILECT-
BEHHO OTIMYAIOTCS OT MX 3HaueHuil B C++ (HampuMep, Ipu paboTe ¢ perynsipHBIMH BEIPaKCHUSIMU
oreparop operator® MoXeT UCIOJIb30BaThCs IS BRIPQXKEHUS “‘HOJIb MM 0OJIblIee KOJIUYECTBO ).
[IpennovruTenbHO HAWTH aJbTEPHATHBY HEOOBIYHOMW MeEperpyske ormeparopa (HampuMep, B pery-
nspHBIX BbIpakeHUs X [C++TR104] ucrons3yroTcst CTpOKH, Tak YTO ¥ MOXKET HCIIOJIb30BATHCS ecTe-
CTBEHHBIM 00pa3oM, 6e3 meperpy3ku oneparopos). Ecinu Bee ske mocie TIIaTenbHbIX Pa3MBIIUICHUI
BBl PELIIN HUCIOJIb30BaTh ONEPATOPhl, YOEAUTECh, YTO BBl YETKO ONPEIEIIMIN €IUHYI0 CXEeMY JUIS
BCEX BaIllMX COIVIAILCHUH, ¥ IIPH 3TOM HE 3aTEsUTH OTIACHBIE UTPHI CO BCTPOSHHBIMH OIIEPATOPAMH.

Ccblinku

[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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Ctp. 60

27. OTpaBanTe NnpeanoYTeHne KAHOHNYEeCKUM
dopmam apudmMmeTn4eckux onepaTtopos
M onepaTopoB NpncBanBaHuUN

Pesiome

Ecnu MoxxHO 3amucars a+b, To Heo6Xxoaumo, 4ToObl MOKHO ObLIO 3amucath u a+=b. [Ipu on-
peneneHnr OMHAPHBIX apU(METHYSCKUX ONMEepPaTOpOB OAHOBPEMEHHO MPEAOCTABISIATE M HX HPH-
CBAMBAIOIIHE BEPCHH, IPHYEM JICJIANTE 3TO ¢ MUHUMAIBHBIM TyOJIMPOBaHHEM M MaKCUMAJIbHOH (-
(EKTHBHOCTBIO.

O6cyxaeHue

B obmiem citydae Uit HEKOTOpOro OMHapHOro onepatopa @ (+, -, * ¥ T.1.) BBl JOJDKHBI TaKXKe
ONPEIEIUTh €ro MPHCBANBAIOILYIO BEPCHIO, Tak 4T00bI a@=b n a=a@b umenn ogun u TOT %€ cMbICHT
(mpuveM mepBasi Bepcus MOXeT ObITh Oojiee 3 ¢ekTuBHa). KaHoHMYecKHi cmocob JOCTHKESHUS
JAHHOM 1IeJT COCTOUT B onpenaenenun @ nocpeacrsom @= crienyrommm 00pazom:

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

/ peanmsaums
return *this;

¥

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

Otu 1Be QyHKIMK paboOTaloT B TaHAeMe. Bepcust oneparopa ¢ mprCBanBaHUEM BBHIIIOTHSET BCIO
HeoO0X0MMYI0 pa0bOTy M BO3BpalllaeT CBOH JIeBbIH mapameTp. Bepcusi Ge3 mpucBauBaHUS CO3laeT
BPEMEHHYIO IIEPEMEHHYIO M3 JIEBOTO apryMeHTa, U MOIU(UIUpPYET ee ¢ HCIOJIb30BaHuEM (hOopMbI
oreparopa ¢ pUCBaUBaHUEM, [10CJIE YETO BO3BPAIIAET 3Ty BPEMEHHYIO IIEPEMEHHYIO.

OOparuTte BHUMaHHUe, YTO 37iech Operator@ — dyHkius-He uieH, Tak 4To OHa 00JIa/IaeT JKeaTeb-
HBIM CBOMCTBOM BO3MOXXHOCTH HESIBHOIO NpeoOpa3oBaHUs Kak JIEBOIO, TaK M MNPaBOro IMapamMerpa
(cm. pexomeranmio 44). Hampumep, ecimi BBl omperenuTe Kiaacc String, KOTOPHIA MMEET HESBHBINA
KOHCTPYKTOp, Mojydaroumii apryment tuma char, to omeparop operator+(const String&,
const String&), KOTopbIii He SBIIETCS WICHOM KJIacca, MO3BOJISICT OCYILECTRIIITh ONCPALIME KaK THITA
char+String, tak u String+char; ¢pyukuus-wien String: :operator+(const String&) mo-
3BOJISIET UCTIONB30BATh TOJIBKO orepaiwio String+char. Peanmmsanis, OCHOBHOM IIEBIO KOTOPOI SIBJIS-
ercst 3((EKTUBHOCT, MOXKET ONPENCIUTH PsI IIEPerpy3oKk omeparopa operator@ He sSBIIONMXCS
YJIeHaMH KJIacca, YT00BI N30eKaTh YBEIMICHHS KOJINYESCTBA BPEMEHHBIX IIEPEMEHHBIX B IPOLIecce Mpeod-
Ppa3oBaHuii TUIIOB (CM. peKOMEHAALHIO 29).

Takxe nenaiite He wieHOM QyHKIHIO operator@= Besze, TAe 3TO BO3MOXKHO (CM. pEKOMEH/Ia-
o 44). B mo6oM citydae, Bce oriepaTopbl, He SBIISIOIIMECS WICHAMH, IOJDKHBI ObITh IOMEUIEHBI B TO
K€ TIPOCTPAHCTBO MMEH, 4TO M Kjacc T, TaK YTO OHH OyIyT JIETKO JOCTYIHBI IS BBI3BIBAIOIINX (DyHK-
LM TIPY OTCYTCTBUH KaKUX-JIMOO CIOPIIPU30B CO CTOPOHBI IOMCKA UMEH (CM. peKoMeHaauuto 57).

Kak BapuaHT MOKHO TpeyCMOTPETh orepaTop operator@, npuHuMaroui IepBbId MapaMeTp
110 3HaueHuto. TakuM oOpa3oM Bbl 00ECHEUUTE HESBHOE KOMUPOBAHHE KOMIMIISITOPOM, YTO 0OecIIe-
YHUT eMy OOJIBIIYI0 CBOOOIY ACUCTBHIA MO ONTHMHU3AIMH:
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T& operator@=(T& lhs, const T& rhs) {
peanusauus
return lhs;

T operator@(T Ths, const T& rhs) {// Ths nepeaaHo no 3HayeHuw
return lhs @= rhs;

Eme omun BapuanT — omeparop operator@ koTopslii Bo3BpailaeT CONSt-3HavyeHue. OTa
METO/IMKA UMEET TO MPEUMYIIECTBO, YTO HPH ITOM 3alPEIIAeTCs TAKOH HE MMEIOLINH CMBICIIA KOJ,
KaKk a+b=C, HO B 3TOM CiIy4ae MBI TepsieM BO3MOXKHOCTH HPHUMEHEHHS IOTCHLHMATBHO ITOJIE3HBIX
KoHcTpyKumit Haogobue a = (b+c) .replace(pos,n,d). A 310 BecbMa BBIPa3UTENbHBINH KOJ,
KOTOPBIIf B OZHON CTPOYKE BBIIOIHIET KOHKATCHALMIO CTPOK b 1 C, 3aMeHsIeT HEKOTOPBIE CHMBOJIBI
1 PHCBAMBAET MOJTYYCHHBIN Pe3yJIbTaT MEPEMEHHOH a.

Mpumepsl

Ipumep. Peanuzayus += 0ns cmpok. [Ipu KOHKaTEHAIIMM CTPOK IMOJIE3HO 3apaHee 3HATh JUIHHY,
‘{TO6I>I BBIACIIATH IIaMATh TOJIBKO OJWH pa3:
String& String::operator+=( const String& rhs ) {
/

Peann3auma
return *this;

}

String operator+( const String& Ths, const String& rhs ) {
String temp; // V3HayanbHO nycTa
// BblaeneHve AOCTATOYHOrO KO/NWYeCTBa MamMATH
temp.Reserve(lhs.size()+rhs.size());
// KOHKaTeHauumsa CTPOK W BO3BpaT
return (temp += 1hs) += rhs;

}

NcknioveHuns

B HekoTophIX cityyasix (HarmpuMep, onepatop operator*= s KOMIUICKCHBIX YHCeN), onepa-
TOP MOXKET U3MEHSTh JICBbI apTyMEHT HACTOJBKO CYLIECTBEHHO, YTO 00Jiee BBITOHBIM MOXKET OKa-
3aThCs peanu3alys oneparopa operator*= nocpeiactsoMm omnepatopa operator®, a He Hao0o-
poT.

Ccblnkm
[Alexandrescu0O3a] * [Cline99] §23.06 ¢ [Meyers96] §22 o [Sutter00] §20
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28. MNpepnounTtaiite KAHOHNYECKUN BUA ++ N ——,
M Bbi30B NpedUKCHbIX onepaTtopos

Pesiome

OC0o0eHHOCTh OTIEPaTOPOB HHKPEMEHTA B JEKPEMEHTa COCTOUT B TOM, YTO Y HUX €CTh IpeduKc-
Has U NOCT(UKCHAs (GOpMbl C HEMHOrO OTIMYAIOLIECHCS ceMaHTHKOH. OnpenernsiiTe onepaTropbl
operator++ u operator-- tak, 4ToObl OHH MOJPAKAIN MOBEICHUIO CBOUX BCTPOCHHBIX JIBOM-
HukoB. Eciau Tosbko BaM He TpeOyeTcss UCXOJHOE 3HAUEHUE — HUCIOJb3yHTe Npe(pUKCHbIE BEPCUU
OIIepaToOpOB.

O6cyxaeHune

Crapas 1IyTKa IJIacuT, 4To A3bIK HazbiBaeTcst C++, a He ++C, mOTOMY 4TO A3bIK OBLI yIydlIeH
(Ha 9TO yKa3bIBaeT MHKPEMEHT), HO MHOTHE MPOJOJIKAIOT HCIIONb30BaTh ero kak C (mpemasiayriee
3Ha4YeHue 10 MHKpeMeHTa). K cyacTpio, 3Ty HIyTKy MOXKHO CUHTATh yCTapeBIIeH, HO 3TO OTIMYHAs
WLTIOCTpanys 71l IOHUMaHUS OTIINYUS MEXIY IBYMs (opMaMu orepaTopos.

B ciyqae ++ u -~ noctdukcHbie (OpPMBI OIIEpaTOpOB BO3BPAIIAIOT UCXOJHOE 3HAUCHHUE, B TO Bpe-
M Kak npeduKcHble GOPMBI BO3BPAILAIOT HOBOE 3HaUeHHe. JIydie Bcero peaqn3oBbIBaTh HOCT(UKC-
HBIH OnepaTop ¢ UCHOJIL30BaHUEM TpepuKcHOro. BOoT KaHOHHMYECKHUiA BU]] TAKOTO UCIIOIb30BAHMS:

// ---- TIpeduKCHble OMepaTopbl —-—=-==-=====-===—-————
T& T::operator++Q) // NpeduKcHbIi BUA:
{
// BbiNnONHeHne // - BbiNONHEHWe
// wvHKpemeHTa // AeNCTBUA
return *this; // - return *this;
}
T& T::operator--Q) // NpeduKcHbIN BUA:
{
// BbINONIHEHME // - BbiNnoNIHEeHue
// DekpemeHTa //  newcTBMiA
return *this; // - return *this;
}
// ---- TOCTPUKCHbIE OMepaTopbl ——---—-——---=-———---~-
T T::operator++(int) // TOCTOUKCHbIN BUA,:
T old( *this ); // - 3anomuHaem cTapoe 3HauyeHue
++*this; // - Bbi30B npeduKCHOW Bepcuu
return old; // - BO3BpaT CTAporo 3HayeHus
T T::operator--(int) // TNOCTOUKCHBIA BUA,:
T old( *this ); // - 3anoMuMHaeMm CcTapoe 3HayeHue
--%*this; // - Bbi30B npeduKCHoOW Bepcuu
return old; // - Bo3BpaT CTAporo 3HayeHus

B BEI3BIBatOIEM KOJIE JIydIlle HCHONB30BaTh MPEe(UKCHBIC ONEPaTOPhl, €CIIM TOJILKO BaM HE Tpe-
Oyercsi UCXOJTHOE 3HAa4YeHHe, Bo3BpalaeMoe nocTdukcHoi Bepeuei. [lpedukcHas popma cemanTH-
YeCKH SKBHBAJICHTHA, OHA BBOJMTCS NPAKTUUECKU TaK )K€, U 3a4acTylo HeMHOro s¢dexTuBHee, Tak
KaK CO3/1aeT Ha OJMH OOBEKT MEHbIIe. JTO HEe NPEeXIeBPEMEHHas ONTHMHU3alMsA, a YCTPaHEHHE
MIPEXAEBPEMEHHON MTECCUMH3AINH (CM. PEKOMEHAANHNIO 9).
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NcknouyeHuns

[TabnoHsI, MCHONB3yeMble ISl HAYYHBIX BBIYMCICHUN (HampuMep, allIOHB! IS IpeacTaBie-
HHS TEH30POB MK MAaTPHII), K KOTOPBIM TIPENBSBIIIOTCS JKECTKHAE TPEOOBAHUS 110 TIPOH3BOIUTENb-
HocTH. [y Takux malbIOHOB YacTO MPUXOAUTCS HCKaTh Ooliee () (PEKTUBHBIE CIOCOOBI pealn3aliu
npedUKCHBIX (GOpM OIepaTopoB.

Ccblnkm
[Cline99] §23.07-08 » [Dewhurst03] §87 * [Meyers96] §6  [Stroustrup00] §19.3 ¢ [Sutter00] §6, $§20
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29. Ucnonb3ynTe neperpy3ky, 4ToObl n3d6exarb
HesIBHOro npeoo6pasoBaHnd TUNOB

Pesiome

He npeymHoxaiite 00bekTbl cBepx HeoOxoaumoctu (bputBa Okkama): HesBHOE mpeoOpa3oBa-
HUE THUIIOB OOECIEYMBACT OIPEJENICHHOE CHHTaKCHYeCKoe yH00CTBO (OJHAKO CM. pEeKOMEH[a-
nuio 40), HO B CHTyalWH, KOTJa JOIMYCTHMa ONTHMHU3AIMs (CM. PEKOMEHIAIMIO 8) U >KeJIaTeIbHO
n30eXKaTh CO3[aHMs M3IHIIHUX 00BEKTOB, MOKHO OOSCIICUUTh MEPerpyKeHHbIe (DYHKIUH C CUTHA-
TypaMmH, TOYHO COOTBETCTBYIOIIMMH PACIPOCTPaHEHHBIM THIIAM apryMEHTOB, U T€M CaMbIM H30e-
KAaTh MPeoOPa30BAHUS TUIIOB.

O6cyxaeHune

Korpna B paboTtaere B oduce U y Bac 3akaHunBaeTcs Oymara, 4to Bbl jenaere? [IpaBuibHO —
BBI UJIETE K KOMMUPOBAILHOMY amlapaTy U JejiaeTe HECKOJIbKO KOMHI YHCTOro JIUCTa OyMari.

Kaxk ObI Ti1ymo 3T0 HU 3By4alio, HO 3a4acTyl0 3TO UMEHHO TO, YTO JeJlaeT HesIBHOE Mpeodpa3oBa-
HHE TUIOB: CO3IaHUE M3JIMIIHUX BPEMEHHBIX 00BEKTOB TOJBKO JAJISI TOTO, YTOOBI BHIOJIHUTH HEKO-
TOpBIC TPUBUAJIBHBIC OTIEPALIMKM HAll HUMH U TYT )K€ UX BBIOpOCUTH (cM. pekomeHaamuio 40). B ka-
4eCcTBE MPHMEPa MOKHO PaCCMOTPETh CPABHEHUE CTPOK:

class string { // ...

string( const char* text ); // ObecneymBaeT HesiBHOE
/ npeobpa3oBaHue TUMNOB

};

bool operator==( const String&, const String& );
// ... Fne-To B Kojge ...

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

O3HAaKOMHUBIINCH C MPHUBEJICHHBIMH BBIIIC OMPEICICHUIMH, KOMITHISATOP KOMITWJIMPYET NMpUBE-
JICHHOE CpaBHEHHE TaKuM 00pa3oM, Kak eciii Obl OHO OBbLIO 3armicaHo B Bujae someString ==
String("Hel10"). DT0 CAUIIKOM PACTOYNUTENHFHO — KOMHMPOBATH CHMBOJIBI, YTOOBI TOTOM IPO-
CTO MpoYecTh UX. Pemenne 3Toit npoGieMbl 0UeHb MPOCTOE — ONPEAETHUTH MeperpyXxeHHble (YHK-
UM, 4TOOBI N30ekKaTh 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 BBINISAUT Kak JyONMpOBaHUE KOJA, HO Ha CaMOM JieJie 3TO BCEro JIMIIb “‘IyOJHpOBaHUE
CUTHATYp”’, HOCKOJIbKY BCE TPH BapHaHTa OOBIYHO UCTIONB3YIOT OJHY U TY ke (GYHKLHI0. Bpsia nu BbI
BIIAJIETE B €peCh MPEKAECBPEMEHHOW ONTUMU3ALNHU (CM. PEKOMEHIANIO §) MPH TaKOil MPOCTOi me-
perpyske, Tem OoJjiee 4TO ATOT MeTOA cjaabo MPUMEHUM IpPU MPOEKTHPOBAaHMM OMOIMOTEK, Korna
TPYIIHO 3apaHee MpeacKa3aTh, KAKHe MIMEHHO TUIIbI OYIyT HCIOJIb30BaThCs B KO/, KPUTHUECKOM MO
OTHOUICHUIO K IIPOU3BOIUTEIHHOCTH.

Ccblnkm
[Meyers96] §21  [Stroustrup00] §11.4, §C.6 * [Sutter00] §6
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30. U36eraiiTe neperpy3ku &&, | | n , (3anaroi)

Pesiome

MyIpocTs — 3TO 3HaHHE TOTO, KOTJ/Ia HAJI0 BO3/epKaThes. Berpoennsie onepartopst &&, | | u ,
(3amsTas) TPaKTYIOTCS KOMIOMIATOPOM CIIenUaabHBIM 00pa3oM. Ilocne meperpy3ku OHH CTaHOBSTCS
0OBIYHBIMH (YHKIMAMHU C BeCbMa OTJIMYHOW CEMaHTHUKOW (IPH 3TOM Bbl HapyllaeTe peKOMeHJa-
iu 26 u 31), a 3T0 MpAMOH IyTh K TPYIHOONPEASIMMBIM OLIMOKaM M HeHanexxHocTH. He meperpy-
J)KaiiTe 3TH onepaTopsl 6e3 KpaiiHell He0OX0AUMOCTH U TIIyOOKOTO ITOHUMaHHUA.

O6cyxaeHune

I'maBHast mpuYKHa OTKAa3a OT Meperpy3ku oneparopos operatord&, operator| | u operator,
(3amsATast) COCTOMT B TOM, YTO BBl HE UMEETE BO3MOYKHOCTH PEATM30BAaTh TOJIHYIO CEMAHTHKY BCTPOCH-
HBIX ONEPAaTOPOB B ATHX TPEX CIIydasx, a IPOrPaMMHUCTHI OOBIYHO OXKHAAIOT €€ BBIMONHEHHS. B yact-
HOCTH, BCTPOCHHBIC BEPCUM BBIIIOJHSIOT BHIYKCIICHUE CIIEBA HAIPaBo, a juist orepaTopoB && u | | uc-
TOJIB3YFOTCSI COKPAIIICHHBIC BHIYUCIICHHS.

Bcerpoennsie Bepenn && 1 | | cHauanma BBIMUCIISIIOT JICBYIO YacTh BBIPAKCHHS, U €CIIM OHA TI0JI-
HOCTBIO onpeneser pesynsrar (false mis &&, true as | |), TO BHIUMCIATE PABOE BHIPAKEHUE
He3ayeM — W OHO TapaHTUPOBAHHO HE OyJET BBHIYUCIATHCA. Takum 00pa3oM MbI HCHONB3YeM ITY
BO3MO)KHOCTB, ITO3BOJISISI KOPPEKTHOCTH MIPABOTO BBIPAKCHUSI 3aBHCETh OT YCICIIHOTO BBIYMCICHUS
JIEBOTO:

Employee* e = TryToGetEmployee();

}ﬁ( e & e->Manager () )

KoppekrHocTh 3T0ro Koja 00yciioBlicHa TeM, 4to e->Manager () He OyIer BBIYHCISATHCS, €C-
JIM € IMEET HyJEeBOE 3HaUYCHHE. DTO COBEPLICHHO OOBIYHO M KOPPEKTHO — JI0 TEX IOp, [IOKa HE HC-
MOJIB3YeTCsl MeperpyKeHHbI omepatop operator&&, MocKolbKy B TaKOM Cliydae BBIpaKEHHE,
Bkioyatoniee &&, Oyaer cienoBarth npaBuiaM (QyHKIUH:

®  BBI30BBI (DYHKIIMI BCEr]a BEIYUCISIOT BCE ApPTYMEHTBI IO BBIMOTHEHHS KOAA (DYHKIIUY,

® IIOPSZIOK BBIYMCIICHUS apryMEHTOB (YHKIMI He oIpeiesieH (CM. TaKkxke pekoMeHanuo 31).

JlaBaiiTe paccMOTPHM MOJIEPHU3UPOBAHHYIO BEPCHUIO IIPUBEACHHOIO paHee (parMeHTa, KoTopas
HCTIONB3YeT HHTEIIEKTYJIbHbIE YKa3aTelH:

some_smart_ptr <Employee> e = TryToGetEmployee();

if( e & e->Manager() )

// ...

ITycTh B 3TOM KOJIe UCIIOJIL3YETCSI IEPErpyKEeHHBIHN ornepaTop operator&& (npemocraBieHHbIH
aBropom some_smart_ptr wm Employee). Torga Mbl moiy4aeM KO, KOTOPBIH IS YHTATEIIS
BBIIJISIINT COBEPILICHHO KOPPEKTHO, HO MOTEHIMAIBHO MOXET BbI3BaTh €->Manager () mpu Hyse-
BOM 3HA4YCHUH €.

HexoTopsrif ©HON KO MOXET HE IMPUBECTH K aBapUHHOMY 3aBEpPIICHHUIO NMPOTPaMMBbI, HO CTaTh
HEKOPPEKTHBIM IO JPYyroi NpUYMHEe — W3-3a 3aBUCHMOCTH OT MOPSJIKa BEIYMCIICHUI IBYX BBIpaXKe-
Huil. Pe3ynmpTaTr MoXkeT okaszaThces miadeBHbIM. Hanpumep:

if( DisplayPrompt () && GetLine() )

// .

Ecmu onepatop operator&& nepeonpesiesicH noip30BaTeieM, TO HeM3BECTHO, Kakasi U3 (hyHKIHI —
DisplayPrompt wi GetlLine — Gyzer BbI3BaHa MepBoit. [IporpamMma B pe3ybTaTe MOKET OKHMIATh
BBOJIa MOJIL30BATENS 10 TOTO, KaK OyJIeT BBIBEIECHO COOTBETCTBYIOLIEE TOSICHSIOIIEE PUIJIAIlICHHE.
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KoneuHo, Takoi KoJl MOKET 3apaboTaTh MPH UCIIOIb30BAHMN BAIET0 KOHKPETHOTO KOMITHIISITO-
pa 1 HacTpoek cOopku. Ho 3T0 — o4YeHb HeHale)KHO. KOMIUIATOPEI MOTYT BBIOPATh JIOOOM mopsi-
JIOK BBIYHMCIICHUN (M TaK OHU M MOCTYMAIOT), KOTOPBIH COYTYT HY>KHBIM IS JAHHOTO KOHKPETHOTO
BBI30Ba, IPHHUMAs BO BHUMaHHE Takue (HaKToOpbl, KaK pa3Mep TeHEepUPyeMOro KoJia, NOCTYITHbIE pe-
THCTPBI, CIIOXKHOCTh BRIp@KEHUH 1 Apyrue. Tak 4TO OOWH U TOT K€ BBI30B MOXKET MPOSBIATH ce0s
M0-pa3HOMY B 3aBUCHMOCTH OT BEPCHH KOMIMJIATOPA, HACTPOCK KOMIWIIAIMU U JAaKe WHCTPYKIHH,
OKPY’KaIOIX JaHHBIH BBI30B.

Ta ke HEeHaJKHOCTh HAOMIONACTCS U B ClIydae oneparopa-3ansroi. Tak ke, Kak ¥ OmepaTopsl
&& u | |, BcTpOCHHBIN OmepaTop-3asTasi rapaHTUPYET, YTO BBIPAKCHHUs OYIyT BBIYHMCIICHBI CJICBA
Harpaso (B otirune ot && u | |, 31ech Beeria BRIYUCISIIOTCS 002 BhIpaxkeHwus). 1101630BaTeNbCKuUit
orepaTop-3armsiTas He MOXET TapaHTUPOBATh BEIYHMCIICHUH CIeBa HAPaBo, YTO OOBIYHO MPUBOAUT K
VIMBUTENBHBIM pe3ynbTaTtaM. Hampumep, eciu B CIEAyIOLIeM KOJE HCIOb3YeTCs IOJIb30BaTENb-
CKHH omepaTop-3arsras, TO HEU3BECTHO, TOIYy4UT i GpyHKuus g apryment O wim 1:

int i = 0;

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

Mpumepsbl

Ipumep. Hnuyuanuzayus 6ubauomexu npu NOMowu nepespyiceHHo2o onepamopa operator,
ons nociedosamenvHocmu unuyuaiuzayuii. Hexoropasi GuOIMOTEKA MBITACTCS YIPOCTUTh 00aBIie-
HHUE HECKOJBKUX 3HAYCHHUH B KOHTEHHEp 3a OJMH pa3 MyTeM Meperpy3kd orepartopa-3amsatoil. Ha-
npumMep, Ut gobaBieHus B vector<string> letters:

set_cont(letters) += "a", "b";
Bce B TIOpsSAKE, TTOKa B OAUH HperaCHLIﬁ JCHB I10JIB30BATCJIb HC HAITUIIICT:
set_cont(letters) += getstr(), getstr();

// TopAaoK He onpeaeneH Npu MUCNOSb30BaHUU

non

// neperpyxeHHoro onepartopa ",

Ecnu ¢yukims getstr moaydaer, HampuMep, BBO MOJIb30BATENS W OH BBeAeT CTpoku ''C'' u
"d" B ykazaHHOM MOpsJIKE, TO B JCHCTBUTEIBHOCTA CTPOKH MOTYT OKa3aThCsl BHECCHBI B JIFOOOM
nopsiake. ITO MOKET OKa3aThCsl CIOPIPU30M, TIOCKOJIBKY MPH HCIIOIB30BAHUH BCTPOCHHOTO OIepa-
Topa operator, Takoil mpoGJeMbl He BO3HHKAET:

string s; s = getstr(), getstr(); // NopsfoK CTporo onpegenex
npu UCNoJib30BaHUU
// BCTpoeHHoro onepatopa ","

NcknoveHunda

HckimoueHne — CrelHalIu3NpOBaHHble ONOIHOTEKH MIA0JIOHOB AJIsi HAYYHBIX BBHIYUCICHHH, KO-
TOpPBIC B COOTBETCTBUH C [U3AHHOM IIEPEONPEACISIOT BCE ONEPATOPHI.

Ccbinkn
[Dewhurst03] §14 « [Meyers96] §7, §25 » [Murray93] §2.4.3 * [Stroustrup00] §6.2.2
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31. He nuwinTte Kkopa,, KOTOPbINA 3aBUCUT OT
nopsaKa BblMMCNIEHUA apryMmeHToB pyHKLUN

Pesiome

[Mopsinok BEIYMCIIEHHS ApTYMEHTOB (YHKIMU HE ONpeNelieH, IOITOMY HUKOTIa He IoJlaraiTech
Ha TO, YTO apryMEHTHI OYyT BBIYUCIATHCS B TOW MJIM HHOW O4EePETHOCTH.

O6cyxaeHune

Ha HavanpHbIX 9Tanax pa3BUTHs s3bika C perucTphl mpoueccopa ObUIH APAroleHHbIM PecypcoM
1 KOMITWISTOPHI PelIaiy TPYAHbIE 3a1aul 3((EKTHBHOIO UX HCIIONB30BAHUS B CIOXKHBEIX BBIpaXKe-
HMSIX BBICOKOYPOBHEBBIX 53bIKOB. /11 TOrO 4YTOOBI ITO3BOJIUTH KOMIHJITOPY I'€HEpUPOBATh OoJee
OBICTpEIN KO, cozaaTenu C Jayi pacipeielIUTENI0 PETUCTPOB JOIOIHATENBHYIO CTEIICHb CBOOOIBI.
ITpu BbI30Be (DYHKLHMHU TOPSAOK BBIYHCICHUS €€ apryMEHTOB OCTaBaJICsi HEOIPEASICHHbIM. DTa ap-
T'YMEHTAIUs, BEPOSATHO, CYIIECTBEHHO MCHEE BayKHA B HACTOSIIEE BPEMsI, HO INIaBHOE, YTO MOPSITOK
BBIYHMCIICHUS apTYMEHTOB (yHKIHil B C++ He OIpeJielieH U BapbUPYeTCst OT KOMIIMIIATOpa K KOMITH-
JTOpY (CM. Takke pekomenaanuio 30).

B cBsi3u ¢ 3TMM HEOO[yMaHHbIC ASHCTBMS IPOrPAMMECTA MOTYT NPHBECTU K OOJIBIINM HEHpH-
SATHOCTAM. PaccMOTpHM cireytomuii Kox:

void Transmogrify( int, int );

int count = 5; .
Transmogrify( ++count, ++count ); // MNMoOpsAfOK BbIMMCIEHUN
/ Heun3BecTeH

Bce, uro MBI MOXEM CKa3aTh ONpPENEIEHHOTO, — 3TO TO, YTO NPH BXOJAE B Telo (HyHKUIUH
Transmogrify 3nayenue nepeMeHHON COUNt GyaeT paBHO 7 — HO MBI HE MOJKEM CKa3aTh, KAKOM
apryMeHT Oyner paBeH 6, a Kakoil — 7. JTa HEONPEACICHHOCTh OCTACTCSA U B TOPa3I0 MEHee oue-
BUJIHBIX CIIy4YasiX, TAKUX KaKk (YHKIIMH, MOTUPHIUPYIOLIHE CBOU apryMEHTHI (MJIM HEKOTOPOE IJIo-
0aJIbHOE COCTOSIHHE) B KQU€CTBE MOOOUYHOIO JCHCTBHS:

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

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

// HensBecTeH

CornacHo pexomengauuu 10, cienayer B nepByro odepens mu3derath riioOabHBIX U COBMECTHO
HCTOJIb3YEeMBIX NepeMeHHbIX. Ho maxe ecnu Bbl OaronojyyHo yCTpaHHTE MX, HEKOTOPBIA APYroi
KOJ MOXeET 3TOro He cuenartb. Hampumep, HEKOTOpbIE CTaHAAPTHBIE (YHKLMH UMEIOT NOOOYHBIE
neiictBus (Hanpumep, Strtok, a taxke pasHble Teperpy)KeHHBIE ONEepaTopsl Operator<<, mpu-
HUMAaIOIE B KauecTBe apryMeHTa ostream).

Penenit o4eHb MPOCT — HCIOIB30BaTh HMEHOBAHHBIC OOBEKTHI JIJIsl TOTO, YTOOBI 00ECHECUUTh
MOPS/IOK BBIYMCIIEHUH (cM. pexoMeHnamuo 13):

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

Ccbinku

[AlexandrescuOOc] <« [Cline99] §31.03-05 ¢ [Dewhurst03] §14-15 ¢ [Meyers96] §9-10 e
[Stroustrup00] §6.2.2, §14.4.1 * [Sutter00] §16 * [Sutter02] §20-21
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NMpoekTpoBaHue KNaccos
M HacJsiegoBaHue

Haubonee sadicuviii acnekm paspabomxu npocpammuo2o obecnede-
HUs — ACHO NOHUMAMb, YO UMEHHO 8bl NLIMNAEMECH NOCHPOUMb.

— beapu Crpayctpyn (Bjarne Stroustrup)

Kakoro BuJa Kiacchl IpeIIOUUTacT pa3pabaThiBaTh U CTPOUTH Balla komanaa? [louemy?

HHTepecHO, 4TO OGOIBIIMHCTBO PEKOMEHAANNH TaHHOTO pasjeia BBI3BAHBI B IEPBYIO OUYepenb
BOIpocaMH 3aBUCHMocTell. Hanpumep, HacinenoBaHue — BTOpas MO CHJIE B3aUMOCBSA3b, KOTOPYIO
MOXKHO BBIpa3suTh B C++ (TlepBasi — OTHOIIECHHE APYXKOBI), U TAKyIO CHIBHYIO CBS3b HAJ0 HCIIONb-
30BaTh OY€Hb OCTOPOIKHO U MPOAYMAHHO.

B sTOoM pasnene Mbl CKOHIEHTPHPYEM BHMMAaHUE Ha KIIOUYEBBIX BOIPOCAX INPOEKTUPOBAHMS
KJIaCCOB — KaK CHEIaTh 3TO MPaBUIbHO, KaK HE JOIYCTUTb OIIUOKY, N30€XaTh JIOBYIIEK, U B 0CO-
OEHHOCTH — KaK yIIPaBIATh 3aBUCHMOCTSIMHL.

B cnenyromem paszene Mbl oOpatumcs k bonbinoi YerBepke cneluanbHbIX (QyHKIMA — KOHCTPYK-
TOPY IO YMOJIYAHHIO, KOMPYIOLIEMY KOHCTPYKTOPY, KOIIMPYIOLIEMY IPUCBAUBAHUIO U JECTPYKTODY.

B sTOM paznene Mbl cuuTaeM caMoil BaxkHOH pexomenpaauuio 33 — “IIpennoduraiite MUHU-
MaJIbHbIE KJIACChl MOHOJIHMTHBIM .
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32. dcHO nNnpeacTaBnsnTe, KaKon BUA, Knacca

Bbl co3aaeTe

Pesiome

CymecTByeT 60JIbIIOe KOTMIECTBO Pa3IMUHbIX BHIOB KJIACCOB, U CIEAYET 3HATH, KAKOW MMEHHO
KJIacC BBI CO3JIaeTe.

O6cyxaeHune

70

PasnuuHble BUIBI KJIACCOB CIYXKAT [UIs Pa3MYHbBIX [IeNeil H, TAKUM 00pa3oM, CIEAYIOT pasind-
HBIM [PABUJIAM.

Knaccer-3nauenust (Hanpumep, std: :pair, std::vector) MoaenupyioT BCTPOCHHBIE THITBL.
DT KIaCChl 0OIA/IAIOT CIIELYOIMME CBONCTBAMH.

VImMeroT OTKpBIThIE AECTPYKTOP, KOMUPYIOIUI KOHCTPYKTOP U NMPUCBAaUBAHUE C CEMAHTHKOMN
3HAYCHUSI.

He umetoT BupTyaibHbIX GYHKIMM (BKIIOUAst AECTPYKTOD).

IpenHa3HaYeHbI TSl UCTIONBb30BAHUS B KAUueCTBE KOHKPETHBIX KJIACCOB, HO HE B KayeCTBE
6a30BbIX (CM. peKOMEHIALHUIO 35).

OO0bIYHO pasMCIIaOTCA B CTCKE WM ABJIAIOTCA HEMOCPEACTBEHHBIMHU YJICHAMH OPYroro
Kj1acca.

BaszoBble Kiacchl MPEACTABISIOT COOOH CTPOWTENbHBIC OJIOKM HEpapXuH KJIaccoB. ba3oBblii
KJ1acc 00J1a1aeT CIeyIONIMMHU CBOWCTBAMU.

Hmeer necTpyKToOp, KOTOPBIM sSBAsSETCS MO0 OTKPBITHIM M BUPTYaJbHBIM, JHOO 3allu-
LICHHBIM ¥ HEBUPTYaJbHBIM (CM. pekoMeHnanuio 50), a Takke KONUPYIOIIHUNA KOHCTPYK-
TOP ¥ OTEepaTop MPUCBAMBAHUS, HE SBISIOMINECS OTKPBITBIMU (CM. peKOMEHIAIuio 53).
Onpenenser uaTepdeiic NOCPEACTBOM BUPTYaTbHBIX (DYHKIIMH.

OOBIYHO 0OBEKTHI TAKOTO Kjacca CO3JAI0TCA JUHAMHUYCCKU B Ky4€ KakK 4acCTb o0beKTa po-
H3BOJHOI'O KJIacCa M UCIIOJIB3YIOTCA IIOCPEACTBOM (I/IHTGJ’IJ’ICKTyaJ'ILHLIX) yKa3aTeneI7I.

T'oBOps yNpOIIEHHO, KIIACChl CBOWCTB MPEACTABIAIOT OO0 1M1a0IOHBI, KOTOPBIE HECYT MHGOP-
Marnuio o tunax. Kiacc cBOHCTB 061agaeT ClieayronIMI XapaKTepUCTUKAMHU.

Conepxut ToeK0 omeparopsl typedef u cratnueckue ¢yuximu. Kiace He nmeer momu-
(unupyeMoro CoCTOSIHYUSL WIIM BUPTYaIbHbIX (GYHKIUIL

OO6BbIUHO OOBEKTHI AAHHOIO Kjacca He CO34al0TCsl (KOHCTPYKTOPBI MOTYT OBbITh 3a0JI0KU-
pOBaHBI).

Knaccel crpareruii (00bI4HO 111a0JIOHBI) SABIISIOTCS (pparMeHTaMu CMEHHOTO noBeaeHus. Kiaccsl
CTpaTeruii 00IaaarT ClIeAYOIUMH CBOHCTBAMH.

MOFyT HUMETb COCTOSIHUSA U BUPTYaAJIbHBIC (byHKLII/II/I, HO MOT'YT 1 HC UMCTb HUX.

OOBIYHO OOBEKTHI JAAHHOI'0 KjIacCca HE€ CO3[ar0TCs, U OH BBICTYNACT B Ka4YCCTBC 06a30BOr0
KJIacca WJIM YJICHA APYyroro Kjacca.

MpoekTpoBaHMe KJIacCOB U HACNea0BaHne



Krnacchl HCKITIOUSHUH TIPEICTABISIOT CO00i HEOOBIYHYIO CMECh CEMAHTHUKHU 3HAYCHUH U CCHUIOK.
[Ipu renepanyy MCKIIOYEHUH OHU MEpeNaroTCs MO 3HAYEHHIO, HO JIOJDKHBI I1E€PEeXBaThIBATHCS MO
ccpuike (cM. pekoMenaaruio 73). Kinacehl uCKITIOYeHUH 001aJat0T CIIEAYOINME CBOHCTBAMHU.

e JIMEIOT OTKPBLITHIA AECTPYKTOP U KOHCTPYKTOPBI, HE F€HEPHUPYIOLIME UCKIIOUEHUH (B OCO-
OEHHOCTH KOIUPYIOINH KOHCTPYKTOP, TeHepalys UCKITIOUYEHUs] B KOTOPOM TIPUBOANT K 3a-
BEPIIECHUIO pa0OThI IPOrPAMMBI).

e lIMeroT BUPTYyasbHble (DYHKIMU U 9aCTO PEATU3yIOT KIOHUPOBAHUE (CM. PEKOMEHIALUIO 54).

e [IpeanoyTHTENBHO AeaTh X MPOM3BOAHBIME OT Std: :exception.

BcernomoratenbHble Knacchl 0OBIYHO IMOJIEPKUBAIOT OTAEIbHbIE HIUOMBI (Hampumep, RAIl —
cM. pekoMeHaanuio 13). BaxxHo, 4T0OBI MX KOPPEKTHOE HCIIOJIb30BaHUE HE OBUIO COIMPSIKEHO C Ka-
KHMHU-TTH00 TPYJHOCTSIMH M HA000pOT — YTOOBI IPUMEHSATh UX HEKOPPEKTHO OBUIO OY€Hb TPYAHO
(Hampumep, CM. peKOMEHIAIHIo 53).

Ccblinku

[Abrahams01b] * [Alexandrescu0O0a] * [AlexandrescuQ0b] o [AlexandrescuOl] §3 » [Meyers96] §13 o
[Stroustrup00] §8.3.2, §10.3, §14.4.6, §25.1 * [Vandevoorde03] §15
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33. MNpeanouynTtamTte MUHMMAJIbHbIE KJ1acCbl
MOHOJIUTHbIM

Pesiome

Paznensiii 1 BnacTByi: HEOOJBIIME KJIACCHI JIeTYe MUCATh, TECTUPOBATh M HCIOIb30BaTh. OHH
TaK)Ke IPUMEHUMBI B OoJibIlIeM KosmuecTBe curyaiuid. [IpeanounTaiite Takue HeOOJbIINE KIIACCHI,
KOTOpBIC BOIUIOLIAIOT MPOCTHIE KOHLEILHUH, KJaccaM, MBITAIOMUMCS PETN30BaTh KaK HECKOJIBKO
KOHIIETIIM, TaK U CJI0XKHbIE KOHLIEIINHU (CM. peKOMEHIauuu 5 u 6).

O6cyxaeHune

Pa3zpaboTka OONBIIMX MPUYYAIMBBIX KIACCOB — THUIHMYHAS OMIMOKA HOBHYKA B OOBEKTHO-
OpPUEHTHPOBAHHOM MPOCKTUPOBaHHH. [lepCrieKTHBa NMETh KJIAacC, KOTOPBIi MPEIOCTaBISET MOTHYIO
U CIIOKHYIO (YHKIIMOHAJIBHOCTh ‘B OJHOM (pIIakoHE”, MOXKET OKa3aThCs OYCHb IPUBIICKATEIBHOM.
OpHAaKO MOJXOJ, COCTOSIIUIA B pa3paboTKe HEOOJBIINX, MUHUMAJIBHBIX KJIACCOB, KOTOPBIC JIErKO
KOMOMHHMPOBAThb, Ha MIPAKTHKE 110 PSIy MPUYMH OKa3bIBaeTcsi Oojee ycHeuleH Ui CUCTEM JI000ro
pa3Mepa H CIIOKHOCTH.

e MUHUMaIBHBIA KIaCC BOIUIOUIAET OJHY KOHIEIMIIUIO HA COOTBETCTBYIOIIEM YPOBHE JICTAJIH-
3aUi. MOHOJIMTHBIM KJAacC OOBIYHO BKJIFOYAET HECKOJIBKO OTHEIbHBIX KOHIIEMIUH, U HC-
MOJIb30BaHME TOJBKO OJTHOM M3 HUX BICUeT 32 coOOW M3JIMIIHUE HAKIAaTHBIE PACXOJbl (CM.
pexomennammu 5 u 11).

o  MuHUMAJIBHBIN KJIacC JIerye MOHITh U IpomIe UCIoJIb30BaTh (B TOM 4YHUCIC HOBTOpHO).

e MuHuManbHbIH KiIacce mpole B ynoTpetieHny. MOHONIUTHBIN KJ1acc 4acTo JOJDKEH UCIOJb-
30BaThCsl Kak OoubliIoe Hexenumoe Lesoe. Hampumep, MOHOJIMTHBIN Kinacc MatriX moxer
HONBITaThCSL PEAIM30BaTh U UCIOJIb30BaTh IK30TUUECKYIO (DYHKLIMOHAIBHOCTh — TaKyI0 Kak
BBIYHICIICHHE COOCTBEHHBIX 3HAYEHMI MaTPUIIBI — JaXKe €CITM OONBIIMHCTBY MOIb30BaTeNeH
3TOro Kjacca TpeOYITCs BCEro JUIIb a3bl IMHENHHOH anreOpsl. Jlydmum BapuantoM Oyner
peanm3anus pasIHIHBIX (DYHKIMOHANBHBIX oONacTedl B BUIAEC (QYHKIWH, HE SBISIOIIMXCS
4JIeHaMH, KOTOpble PabOTal0T ¢ MUHMMAaNbHBIM TUIIOM Matrix. Toraa atu ¢yHKUHMOHAIE-
HBIE 00JIaCTH MOTYT OBITH MPOTECTHPOBAHEI M UCIIONB30BAHBI OTAENBHO TOIBKO TEMH IONb-
30BaTEJIMU, KTO B HUX HYKAAeTCs (CM. peKoMeHIauuto 44).

®  MOHOJUTHBIE KIACChl CHIDKAIOT MHKAICY/SIMEI0. Ecii Kiiace umMeeT MHOTO (DYHKIMHA-UICHOB, KO-
TOpBIC HE 00s13aHbI ObITh YWICHAMH, HO TEM HE MEHEE SIBIISIFOTCSI TAKOBBIMH (TakkuM 00pa3om obec-
TIEYMBACTCS M3IHILHSS BUIMMOCTD 3aKPBITOM pean3alim), TO 3aKPBIThIC WICHbI-TAHHBIC Kilacca
CTaHOBSITCSI TOYTH CTOJIb )K€ IUNIOXUMH C TOYKH 3PSHIS IU3aiiHa, KaK U OTKPBITHIC IEPEMCHHBIC.

¢  MOHOIHUTHBIE KITAaCCHl OOBIYHO SIBISIOTCS PE3yIbTaTOM IOMBITOK MPeAcKa3aTh W IMPEmocTa-
BUTb “MOJHOE” PEIIEHHE HEKOTOPOH MpoOieMbl; Ha NPAKTUKE >K€ TaKue ACHCTBUS MOYTU
HHMKOTJIa HE IPUBOJAT K YCIIEIIHOMY PE3yJbTary.

e MoOHOIHUTHBIE KIIACCHI CIIOJKHEE CHENAaTh KOPPEKTHBIMH 1 O€30MaCHBIMH B CBSI3H C TEM, YTO TPH
uX pa3paboTKe 3a4acTyl0 Hapymaercs npuHuun “OnuH o0bEKT — OJHA 3a7ada’ (CM. peKo-
MeHjauuu S u 44).

Ccbinku

[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. NpepnouynTtantTe KOMNO3ULMUIO
HacneaoBaHUIO

Pesiome

W36eraiite “Hanora Ha HaCIEICTBO: HACIEIOBAaHHE — BTOpas MO CHJIE IOCIEC OTHOIICHHS
JOpy*Obl B3aUMOCBS3b, KOTOPYIO MOXHO BbIpa3uTh B C++. CHIIbHBIE CBSI3M HEXKENATEJbHbI, U HUX
crnemyet u3deraTh Be3zie, Ie TOIbKO MOKHO. TakuMm 00pa3om, ciemyeT MpeAroYnTaTh KOMIO3HUIUIO
HacCIIeIOBaHUIO, KPOME CJIy4aeB, KOTJia Bbl TOYHO 3HAETe, YTO JejIaeTe M Kakue NPerMyIIecTBa 1aeT
HacJeIOBaHHUE B BAIlIEM MPOEKTE.

O6cyxaeHune

HacrnenoBanuem 4acTo 3710ynoTpebisitoT JaXke ONbITHbIE pa3padoTuuky. [J1aBHOE MpaBUiIO B pas-
paboTKe MPOrPaMMHOTO 00ECTICUeHHSI — CHI)KEHHE CBSI3BHOCTH. EciM B3aMMOOTHOLIEHHE MOYKHO BBI-
Pa3uTh HECKOJIBKUMHU CIIOCOOaMH, UCIIONIB3YITE caMylo cIa0yto 13 BO3MOXHBIX B3aNMOCBSI3EH.

W3BecTHO, 4YTO HaciieoBaHHWE — IPAKTHUECKH CaMO€ CHJIbHOE B3aMMOOTHOIIEHHE, KOTOpOe
MO>KHO BBIpa3uTh cpeactBamMu C++; CHIbHEE ero TOJIbKO OTHOIIEHHE JPYKObI, U MOJIb30BaThCS UM
ClIeyeT TOJNBKO HPU OTCYTCTBHM (DYHKIIMOHAIBFHO SKBHBAJEHTHOW Oojee cinaboil albTepHATUBHI.
Ecnu Bbl MOXeTe BBIpa3UTh OTHOIICHHUS KJIACCOB C MCIOJIB30BAHHEM TOJIBKO JIMIIb KOMITO3HLIUH,
CJIeIyeT UCIIOIB30BaTh 3TOT CHOCO0.

B 1aHHOM KOHTEKCTE “KOMIIO3ULIMS~ O03HA4YaeT MPOCTOE UCIOIb30BaHIE HEKOTOPOro THIlA B BU-
Jie IEpeMEeHHON-YWIeHa B IPYroM THIe. B 9ToM cirydae BBl MOXKETe XPaHUTh U UCIIOJIB30BaTh OOBEKT
TakuM 00pa3oM, KOTOpBIH obecrieunBaeT BaM KOHTPOJIb HaJl CTEIIEHbIO B3aUMOCBSI3H.

Kommosumus uMeeT BaXKHbIE IPEUMYIIECTBA HaJ HACIET0BAHHEM.

o FBonvuasn eubkocmy Oe3 61uAHUA HA 8bI3bIBAIOWUI KOO: 3aKPbIThIE YJICHBI-IaHHbIE HAXO/AT-
s TIOJ] TIOJTHBIM BalllMM KOHTPOJeM. Bbl MokeTe XpaHHUTh UX 1O 3HAYEHHIO, TIOCPEICTBOM
(MHTEJUIeKTYaJIbHOT0) yKa3aTellsl WK C MCIIOJb30BaHHMEeM HIuoMbl Pimpl (cM. pexomeHna-
U0 43), Ipu 3TOM MEpexoi OT OJHOTO crocoba XpaHEeHHs K APYroMy HHKaK HE BIIMSCT Ha
KO/ BbI3bIBatOLIeH (DyHKLMH: BCE, YTO IPH 3TOM MEHSETCS, — 3TO peanu3auus (QyHKIui-
YJICHOB KJIAacca, MCHOJB3YIOMNX YIIOMSHYTBIE WICHBI-JIaHHbe. Ecian BBl pemmTe, 4TO BaM
TpeOyercs nHasg (PyHKUMOHAIBHOCTD, BBl MOXKETE JIETKO M3MEHHMTbH THIl WK CHOCO0 XpaHe-
HUSI WieHA MPU TOJHOW COXPaHHOCTH OTKPBITOro MHTepdetrica. Eciau ke Bbl HauHETE C OT-
KPBITOI'O HACJIeIOBAHUs, TO CKOPEE BCEro Bbl HE CMOXKETE JIETKO M MPOCTO U3MEHHUTH Balll
0a30BbIii KJTacC B CiIyyae HEOOXOAMMOCTH (CM. peKOMeHIanuo 37).

e Fonvuias o6ocobneHHocms 6 npoyecce KOMRIUNAYUU, YMEHbULeHUE 8peMeHU KOMNUTAYUU.
XpaHeHue 00beKTa IOCPEICTBOM yKa3aTells (IPEeANOoUTUTEIbHO — HUHTEIEKTYaIbHOIO yKa-
3aTens), a He B BHJE HEMOCPEICTBEHHOTO WieHa MM 0a30BOrO Kiacca IMO3BOJAET TakkKe
CHU3UTH 3aBUCHUMOCTH 3ar0JIOBOYHBIX (hailJIOB, IIOCKOJIbKY OOBSBICHUE yKa3aTels Ha 00bEKT
He TpeOyeT MOIHOTO OmpeseTeHns Kiacca 3Toro oosexra. Hacnenosanue, HampoTHB, BCETIa
TpebyeT BUIUMMOCTH MIOJIHOTO onpejeneHus 6a30Boro kiacca. PacnpocTpaHeHHas MeToqUKa
COCTOHUT B TOM, YTOOBI COOPATh BCE 3aKPHITHIE WICHBI BOSAWHO ITOCPEICTBOM OJHOTO HEMPO-
3payHoro ykasatens (uauoma Pimpl, cm. pekomenganuto 43).

®  Menvwe cmpannocmeii. HacnenoBaHue OT HEKOTOPOTO TUITA MOXKET BbI3BaTh NPOBEACHUE T0-
MCKa UMEH cpen QyHKIMH U 1a0IOHOB (YHKIMH, ONpEICTICHHBIX B TOM K€ MPOCTPAHCTBE
WMEH, YTO ¥ YIOMSIHYTBIH TUIL. DTOT TOHKUI MOMEHT C TPYJOM HOJIACTCS OTAAAKE (CM. TaKKe
pexoMeHamuio 58).

34. MNpegnounTanTe KOMNO3ULIMIO HaCcNea0BaHMIO 73
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Lonvwasa npumenumocms. He Bce Kiacchl IPOEKTHPYIOTCS C YUETOM TOTO, YTO OHHU OymyT
BBICTYNIATh B pOiU 06a30BbIX (CM. pekoMeHaanuio 35). OqHako OOJBLMIMHCTBO KJIACCOB BIOJ-
HE MOTYT CIPaBUTHCS C POJIBIO WICHA.

Bonvuas naoexcnocmv u 6ezonachocms. boyiee CUIIbHOE CBS3bIBAHKME ITYTEM HACIIEIOBAHUS
3aTpyAHSET HanrcaHue 6€30MacHOro B CMbICIIe OMIMO0K Kona (cM. [Sutter02] §23).

Menvwas cnosxxcnocms u xpynkocms. HacnenoBanue NpuBOIUT K JOTIOJIHUTEIBHBIM YCIIOXK-
HCHHSM, TAKMM KaK COKPBITHE MUMEH M JIPYTHM, BO3HUKAIOIIUM TPH BHECCHHUH M3MEHEHHI
B 0a30BBIH KJ1acc.

KoneuHo, 3T0 Bce He apryMeHTHI IPOTHB HACIEJOBaHUS Kak TakoBoro. HacnemoBanue mpenoc-
TaBJIsIET NPOTrPaMMHUCTy OOJIbLINE BO3MOXHOCTH, BKIIOYasi 3aMEHUMOCTb M/WJIM BO3MOXHOCTD Iepe-
KPBITUSI BUPTYAIIbHBIX QYHKLIUH (cM. pekoMeHmaimu ¢ 36 mo 39 u mojpaszien UCKIIUeHUN TaHHOM
pexomenanuun). Ho He matuTe 3a TO, 4TO BaM He HYXHO; €CJIM BBl MOKeTe 000iTHuChH Oe3 Hacieno-
BaHMsI, BaM HE3a4eM MUPHUTLCS C €r0 HEOCTATKAMH.

NcknoveHunda

Hcnonb3yiiTe OTKphITOE HACIEI0BAHUE U1 MOZIEUPOBAHUS 3aMEHUMOCTH (CM. pekoMeHauuo 37).

Jdaxe ecnu oT Bac He TpeOyeTcsl NPEeNOCTAaBIEHHE OTHOIICHHS 3aMEHHUMOCTH BBI3BIBAIOLINM
(GYyHKIMAM, BaM MOXKET MOHAJ00UTHCS 3aKpBITOE WM 3allMIIEHHOE HacJeJOBaHHE B IEPEUUCIICH-
HBIX Jajiee CUTyalusxX (Mbl IOCTAPAIUCh XOTs Okl Ipy0O OTCOPTUPOBATH UX B MOPSAAKE YMEHBIICHUS
PacIpOCTPAaHEHHOCTH).

Ecnu BaM TpeOyeTcst HepeKphITHE BUPTYAIBHOH QYHKINH.
Ecnu BaM Hy’>KeH JOCTYH K 3alllUIIEHHOMY YJIEHY.

Ecnu BaM Hazo co3aBaTh OOBEKT O HCIOIB3YEMOro, a YHHUTOXATh — MOCIE, CleaiTe
ero 0a30BbIM KJIACCOM.

Ecnu Bam NIPpUXOAUTCA 3a00THUTHCS O BUPTYaAJIbHBIX 0a30BBIX KJ1accax.

Ecnu BBl 3HaeTe, 4TO MOJIyYUTE BBITOAY OT ONTHMH3ALMK ITycTOro 0a3oBOro Kjiacca M 4To B Ba-
IIeM ciTydae oHa OyJeT BBINOJHEHA HCIIOb3YeMbIM BaMU KOMITHIIITOPOM (CM. PEKOMEHAALHIO 8).

Ecmu Bam TpeGyeTcs ynpaBisieMblil TOIUMOpGH3M, T.e. OTHOLIEHHE 3aMEHIMOCTH, KOTOpOe
JIOJKHO OBbITh BUJUMO TOJIBKO OIPEEICHHOMY KOy (IOCPEICTBOM APYXKObI).

Ccblinku

[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 e [Stroustrup00] §24.2-3
[Sutter00] §22-24, §26-30 * [Sutter02] §23

74

MpoekTpoBaHMe KJIacCOB U HACNea0BaHne



Ctp. 75

35. N36erante HacneagoBaHUA OT KJ1acCOB,
KOTOpbIe HEe CNPOEeKTUPOBaHbI A1 3TON
uesnm

Pesiome

KJaccel, npeiHa3HauYeHHBIC T aBTOHOMHOT'O HCIIOJIb30BaHUs, TOAYHHSIOTCS MPABUJIaM MPOCK-
TUPOBAHMS, OTIIUYHBIM OT MPABWII Al 0a30BBIX KiaccoB (cM. pexoMeHnaimio 32). Hcnons3oBanue
ABTOHOMHBIX KJIACCOB B KauecTBE 0A30BBIX SIBISCTCS CEPbE3HOM OIMMOKON MPOSKTHPOBAHUS M €ro
cnenyer uzberath. J{ins moOaBieHus CeUpHUUECKOro MOBEICHUS MPEINOYTUTEILHO BMECTO (PYHK-
LUi-4JIeHOB 100aBisATh 0ObIYHbIE (QYHKIMM (cM. pexkoMeHnauuio 44). J{is toro 4toObl 100aBUTH
COCTOSIHME, BMECTO HACJIEZIOBAHUS CIEAYeT WCIOJIb30BaTh KOMITO3UIHMIO (CM. peKoMeHaanuio 34).
W36eraiiTe HacneOBaHUs OT KOHKPETHBIX 0a30BBIX KIIACCOB.

O6cyxaeHune

Vcnonb30BaHue HACIENOBaHUS TaM, T OHO He TpeOyercs, MOAPBIBAeT NOBEpUE K MOIIU 00B-
€KTHO-OPUEHTHPOBAHHOTO ITporpaMMmupoBanus. B C++ npu omnpenenennn 6a30BOro Kiacca cieayer
BBINOJIHUTh HEKOTOpBIC crielnpUUecKre neicTBus (cM. Takke pekomenaanuu 32, 50 u 54), koro-
pbIe BecbMa CHJIBHO OTJIMYAIOTCA (@ 3a4acTylo IPOCTO MPOTUBOIIOJIOXKHBI) OT JEHCTBUIA IpU pa3pa-
00TKe aBTOHOMHOTO Kiacca. HacienoBanue OT aBTOHOMHOTO Kjlacca OTKPBIBAET Baml KOJ ISl Mac-
CBI IpO0OJIEM, ITPUYEM Balll KOMITWIIATOP B COCTOSIHUM 3aMETHUTh TOJIBKO X MAJIYIO 4acTb.

Hauunaromyie mporpaMMHUCThI 3a4acTyIO BBINOJHSIOT HAaclIeIOBaHUE OT KJIACCOB-3HA4YEHUH, Ta-
KUX Kak Kiacc String (craHpapTHBIA WM WHOM) HPOCTO 4TOOBI “7106aBUTH GOJIBINE (PYHKIIHO-
HasbHOCTH . OZIHAKO ompejeneHre CBOOOHON GYHKIMU (HE SBISIOLICHCS YJICHOM) CYIIECTBEHHO
MPEBOCXOJIMT CO3/IaHKe Kiacca Super_string 1o cie yomnmm IpuanHaMm.

e CBoOoxHble (YHKIMH XOpPOILIO BIHMCBHIBAIOTCS B CYIIECTBYIOLIMH KO, KOTOPBIH paboTaer
c obbekramu String. Ecim e BMecTo 3TOro BBI IpeocTaBisere Kiacc super_string,
BaM MPUCTCSI BHOCUTh H3MEHEHHS B BAII KOJI, 3aMEHSISI THITBI i CUTHATYPHI (DYHKIIHIA.

e Oynkuun uHTepdeiica, KOTOPHIE MOMYYAOT MapaMeTpsl Tuna String, npu UCHOIB30BAHIN
HACJIEI0BAHMS TOJDKHBI CICTaTh OJHO M3 TPEX: a) OTKAa3aThCs OT JOMOJHUTENBHON (YHK-
[IMOHAIFHOCTH Super_string (6ecrone3no), 6) KOMMPOBATH CBOW apTYMEHTHI B OOBEKTHI
super_string (pacTouuTenbHO) WK B) MpeoOpa3oBaTh CChUIKK Ha StIring B CCBUIKH HA
super_string (3aTpyIHUTEIHHO U MTOTCHIIMATLHO HEKOPPEKTHO).

o  DyHKIUK-WIEHB SUper_string He JOKHBI MOJTYYUTH OONBINNMA JOCTYIl K BHYTPEHHEMY
YCTPOICTBY Kiacca String, yem cBoOoHbIC (PYHKIMH, TOCKOJIBKY Kiiace String, Bepost-
HO, HEe UMeeT 3aluineHHsx (protected) wieHoB (BCIOMHHTE — JTOT KJIacC HE IMpeaHa-
3Ha4aJcs 11 paboThl B KayecTBe 6a30BOT0).

e Ecmu knacc super_string ckpsiBaeT HeKOTOphIe U3 QyHKIMIA Kiacca String (a mepeor-
peZeneHne HeBUPTYAIbHBIX (DYHKIMII B TPOU3BOAHOM KIIACCE HE SIBIISICTCS MEPEKPBITHEM —
9TO MPOCTO COKPBITHE), TO MOXKET BBI3BaTh Hepa3OepHxy B KoJe, paboTaromeM ¢ 00beKTa-
Mu  String, KOTOpbIE CO3[AIOTCS aBTOMATHYCCKMM IpeoOpa3oBaHMEM M3 Kiacca
super_string.

CroBoM, Jydnie 100aBIsTh HOBYIO (DYHKIMOHAJIEHOCTh MOCPEICTBOM HOBBIX CBOOOJHBIX (HE SIB-

JISFOIUXCS wieHaMn) QYHKIuMiA (cM. pexomenpaaiuio 44). UroObl u3bexars mpolieM MOUCKa MMEH,
yOeIUTECh, YTO BbI MOMECTIIIN (DYHKIMH B TO K€ HPOCTPAHCTBO MMEH, YTO W THIL, JJIS PACIIUPEHUS
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(YHKIIMOHATIBHOCTH KOTOPOTO OHH TIpeiHa3HaueHbl (cM. pekomeHzaaiuio 57). HekoTopeie mpo-
IPaMMHCTHI He JIFOOST cBOOOIHBIC (PYHKIUK U3-3a UX cHHTaKcuca Fun(str) Bmecro str.Fun(),
HO 3TO He 6oJiee 4eM BOIIPOC NPUBBIUKH.

Ho uro ecnu kinacc super_string nacienyercs u3 Kiacca String s 100aBieHHsT COCTOSHUH,
TaKUX KaK KOAMPOBKA M KIIIMPOBAHHOE 3HaYeHHE KoJnuecTBa cIoB? OTKPHITOE HACIENOBaHUE HE
PEKOMEHJIyeTCsl M B 3TOM CIIy4ae, MOCKOJIbKY Kiace String He 3allyiieH OT Cpe3Kd (CM. PEeKOMEH 1a-
o 54), u moboe KomupoBanne super_string B string momua ybeper Bce cTaparelibHO XpaHH-
MBI€ JJOIIOJIHUTEIbHBIE COCTOSHUSI.

U HakoHel, HacnemnoBaHHUE Kjacca ¢ OTKPHITBIM HEBUPTYAJIbHBIM JIECTPYKTOPOM PUCKYET MOJY-
4uTh 3P(HEKT HEONPEIEICHHOTO MOBECHHS [IPH YIAICHUN yKa3aTens Ha 00beKT Tuma String, Ko-
TOPBI Ha CaMOM Jielie yKa3blBaeT Ha 0OBEKT THMa super_string (cMm. pekomenpanuio 50). 3to
HEOIIPEe/IeJICHHOE MTOBEJICHUE MOXKET J1a)Ke OKa3aThCsl BIIOJIHE JOIYCTUMBIM IPU UCIIOJIb30BAHUH Ba-
LIero KOMITWJISITOpA W paclpeiesuTeNsl MaMiTH, HO OHO BCE PABHO PAHO MM MO3IHO BBISBUTCS
B BU/IE 3aTaUBIIUXCS OIIMOOK, yTeUeK MaMsTH, pa3pyLIeHHON Ky4d M KOLIMapOB IepeHoca Ha JIpy-
Iyt miaropmy.

Mpumepsbl

Ipumep 1. Komnosuyus emecmo omkpulimoz2o unu 3aKkpvlmoz0 Hacneooganus. Uto nenarth, eciu
Bam HyxeH i 10calized_string, kKoTopslil “mouTH Tako# ke, Kak 1 String, HO ¢ IOTOIHH-
TEJNBHBIMU JTAHHBIMA M (YHKIUSIMU U HEOONbIIMMH MEepeIeKaMid UMEIOIUXCsl QYHKIU-4IeHOB
string”, u npu 3TOM peanu3anus MHOTHX (QYHKIUI OCTaeTcs Hen3MeHHoi#? B aToM ciyuae peaiu-
3yiiTe ee ¢ MOMOIIBI0 Kitacca String, HO He Hacle0BaHUEeM, 2 KOMOMHMPOBAaHUEM (YTO MPEyIIpe-
JIUT CPE3Ky M HEOMNpPEe/ICHHOE TONMMMOp(HOE yHaleHue), U J100aBbTe TPAH3UTHBIC (DYHKIMU JUIS
TOr0, 4TOOBI C/IENAaTh BUANMBIME (QYHKIMH Kiacca String, ocraBuimecs HEM3MEHHBIMHU:

class Tocalized_string {

public:

// ... ObecneubTe TpaH3uTHble QYHKUMM ANA Tex
// OYHKUMN-4YneHoB string, KOTOpble OCTalTCA HeU3MeHHbIMU

// (nanpumep, onpegenuTte tyHKumMo insert, koTopas
// Bbi3piBaeT impl_.insert)

void clear(); // MackupyeTt/nepeonpegensietr clear()

bool is_in_klingon() const; // lobaBnsaeT ¢yHKUNOHANBLHOCTb

private: . )
std::string impl_;
// ... DNOMONHUTEeNbHblE AAHHbIe-Y/EeHbl ...

)

Kone4uHo, nucath TpaH3UTHBIC (QYHKIMU A BceX (QyHKIMIA-4ICHOB, KOTOPBIE BBl XOTUTE CO-
XPaHUTb, — 3aHATHE YTOMHUTENBHOE, HO 3aTO TaKasl peajn3alyns CyIIeCTBEHHO JIyqiie u Oe3onacHee,
YeM HCIOJIb30BaHHE OTKPBITOTO WITU 3aKPHITOr0 HACIICIOBAHHMSI.

Ilpumep 2. std: :runary._function. Xors knacc std: :unary_function ue umeer Bupry-
ANBHBIX (DYHKIMI, HA CaMOM Jielie OH CO3/IaH ISl UCIOJIb30BaHKs B KauecTBe 0a30BOr0 Kiacca U He
NPOTHBOPEYUT paccMarpuBaeMoil pekoMennanuu. (Onnako kiaace unary_function moxer ObITh
YCOBEPLICHCTBOBAH J00aBICHUEM 3ALIUIICHHOTO IECTPYKTOpa — CM. pekoMeHaanuio 50.)

Ccblnkm
[Dewhurst03] §70, §93 » [Meyers97] §33 ¢ [Stroustrup00] §24.2-3, §25.2
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36. MNpeanoyntante npepocrTassieHne
abGcTpakTHbIX MHTepdencos

Pesiome

Bel srobute abcTpakiponn3m? AGCTpaKTHBIC HHTEP(EHCH MOMOTAIOT BaM COCPEIOTOUUTHCS Ha
npobyieMax MPaBUIIBHOTO a0CTParupoOBaHKs, HE BAABASCH B JICTAIU PEATH3ALMH WM YIPABICHUS
cocTosHUAMH. [IpEeAnoYTHTEIPHO MPOSKTUPOBATh MEPAPXHH, PEaTU3yIOIIUe aOCTpaKTHBIC MHTEp-
(beiichl, KOTOpbIE MOJCIUPYIOT A0CTPAKTHBIC KOHIICTIIIUH.

O6cyxaeHune

[MpeanounTaiiTe onpenensaTs abcTpakTHbIE MHTEP(HEHCH W BHIOIHATH HACIENOBAaHHWE OT HHUX.
Ao6cTpaxTHblil HHTEpdeiic npeacTaBseT co00i abCcTpaKTHBIN KIAacC, COCTABIECHHbIH OJHOCTBIO U3
(4ucTO) BUPTYaJbHBIX (YHKIHMHA M HE OONAarOUIMid COCTOSHUSAMH (4JICHAMH-IaHHBIMH), TPUYEM
00bIuHO Oe3 peanusanuu (GyHKUUI-4IeHOB. 3aMETHM, YTO OTCYTCTBHE COCTOSIHUII B aGCTpaKTHOM
uHTEepdeiice ynpouiaer nu3aitH Bcei nepapxuu (CM. COOTBETCTBYIOIIME TprMepsl B [Meyers96]).

XKenarenbHO clefoBaTh NpUHLIUIY uHBepcuM 3aBucumocreil (Dependency Inversion Principle,
DIP; cm. [Martin96a] u [Martin00]). laHHbBIi IPUHIUIT COCTOUT B CJIEILYIOIIEM.

e BricoKOypOBHEBBIE MOIYIHM HE JOJDKHBI 3aBUCETh OT HU3KOYpOBHEBBIX. W Te, m npyrue
JIOJDKHBI 3aBHCETh OT a0CTPaKIHH.

e AOCTpakuuH HE IOJDKHBI 3aBUCETh OT [ETajeil; BMECTO 3TOTO [ICTalH JOJDKHBI 3aBHCETh OT
abcTpakuuil.

W3 DIP cnenyer, 4T0 KOPHSIMH HEpapXuil JOJDKHBI ObITh aOCTPAaKTHBIC KIIACCHI, B TO BpeMs Kak
KOHKPETHBIE KJIACChl B 3TOI pOJIM BBICTYNATh HE JOJDKHBI (CM. pekomeHnauuto 35). AGcTpakTHble Oa-
30BbI€ KJIACChI JOJDKHBI OECIIOKOUThCS 00 onpeneneHnH (GyHKIMOHAIBHOCTH, HO HE O €€ Pealn3aliy.

[IpuHIMn MHBEpCHM 3aBUCHMOCTEH MMeeT TpH (yHIAaMEHTAJIbHBIX MPEUMYILECTBA MPU MPOEK-
THPOBAHHU.

o [losviuenue Haoexcnocmu. MeHee CTaOWIbHBIE YacTH CHCTEMbI (pealn3alliy) 3aBUCST OT
Oosee ctaOnibHBIX YacTed (abctpakiuiil). HamexxHelll TU3aifiH — TOT, B KOTOPOM BO3/CHCT-
BU€ M3MEHEHHUH orpaHuyeHo. [IpH 1mioxom npoeKTUpOBaHUHM HEOOJNbIINE U3MEHEHHS B O-
HOM MECTE PacXOISITCs KPYraMy IO BCEMY MPOEKTY M OKa3bIBAIOT BIMSHUE HA CaMble He-
OKUJIaHHBIE YacTU CHUCTeMbl. FIMEHHO 3TO NPOUCXOIUT, KOTAA MPOEKT CTPOMTCS HAa KOH-
KPETHBIX 0a30BBIX KJIACCAX.

e [logviuenue eubxocmu. Jlu3aiiH, OCHOBaHHBIH Ha aOCTpakTHBIX HMHTepdeiicax, B 0o0ueM
ciydae 6osee rubok. Eciu abcTpakiun KOPPEKTHO CMOACTUPOBAHbI, TO MPH MOSBICHUH HO-
BBIX TPeOOBaHMIi JIETKO pa3paboTaTh HOBbIC peanu3anuu. Y HanpoTuB, AnW3aiiH, 3aBUCALIMN
OT MHOTHX KOHKPETHBIX JeTaleil, OKa3bIBacTCsl OOJiee IKECTKHM B TOM CMBICIIE, YTO HOBBIC
TpeOOBaHMs NPUBOAAT K CYIIECTBEHHBIM H3MEHEHHSIM B SIAPE CHCTEMBI.

e Xopowas moOynbHocmy. Jlu3aiiH, onuparomiuiicss Ha abcTpakimu, 001agaeT Xopouieid Mo-
IYBHOCTBIO Oaronapsi MpoCTOTE 3aBHCUMOCTEH: BBICOKOM3MEHSEMbIE YaCTH 3aBUCAT OT
CTaOWIIbHBIX YacTel, HO He HaoOopoT. [lu3aiiH ke, B KOTOPOM MHTEpQENChl nepeMelaHbl ¢
JIETAISIMA pean3alny, MPUMEHHTh B Ka4eCTBE OTIEIBHOTO MOIYIS B IPYroi CUCTEME OKa-
3BIBACTCSI OYCHB CIIOKHO.
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3akon Broporo Illanca rnacur: “Camas BaxkHas Bellb — uHTepdelic. Bce ocraibHOE MOXKHO
HOJMNPABUTh U MO3XKeE, HO €ClIM UHTepdeiic pa3paboTaH HEBEPHO, TO MOXKET OKa3aThCs TaK, YTO Y Bac
yKe He OyJIeT BTOpOro maHca ero ucrnpaButh” [Sutter04].

OOBIYHO UL TOTO, YTOOBI 00ECIEeYUTh NOMUMOPGHOE yIaleHue, IPU IPOESKTUPOBAHUH OTAACT-
Cs TIPEANOYTEHHE OTKPHITOMY BUPTYaJbHOMY NECTPYKTOPY (cM. pexomeHmanuio 50), ecly TOIBKO
Bbl He ucnojb3yere Opokep 00bexToB (Hanogobue COM umu CORBA), KOTOpBIN UCIIONB3YET alb-
TEPHATHBHBIN MEXaHN3M yNPaBIECHHS AMATHIO.

ByabTe 0CTOPOXKHBI IPU HCIO/Ib30BaHUU MHOKECTBEHHOI'O HACIIEI0BAHUS KJIACCOB, KOTOPBIE HE
SBISIIOTCS aOCTPaKkTHBIMU MHTepdelicamu. [{M3aifH ¢ MCHONb30BaHIMEM MHOXKECTBEHHOTO HAcCIen0-
BaHMS MOXKET OBbITb OUECHb BBIPA3UTENbHBIM, HO OH TpyAHee B pa3paboTke U Oojee IOABEPXKEH
ommbOkaM. B yacTHOCTH, 0COOEHHO CIIOKHBIM IPH UCIIOIb30BaHUM MHOXKECTBEHHOTO HACIECAOBAHUS
CTaHOBUTCSI yIIPABJIEHUE COCTOSHUSIMU.

Kak yxa3piBanock B pekoMeHIauuu 34, HaclaegoBaHHE OT HEKOTOPOTO THIIA MOXKET IMPUBECTH U K
npo6sieMaM IOMCKa UMEH, IOCKONbKY B TAKOM CIydae B IOMCKE y4acTBYIOT (YHKIUH U3 IPOCTPaH-
CTBa MMEH HACJIEZlyeMOro THMa (CM. TakKe peKoMeHaanuo 58).

Mpumepsbl

Ipumep. IIpocpamma pesepsnozo konuposanus. Ilpu npsMoM, HAUBHOM NPOEKTHPOBAaHHUU BbI-
COKOYPOBHEBbIE KOMIIOHEHTHI 3aBHCAT OT HHU3KOYPOBHEBBIX JETAICH. HAIPUMED, IJIOXO CIPOSKTH-
pOBaHHas IporpaMMa pPe3epBHOIO KOIMPOBAHUS MOXET UMETh apXUBUPYIOIIUY KOMIOHEHT, KOTO-
PBIil HETIOCPEACTBEHHO 3aBHCUT OT THIIOB WM IOANPOTPAMM JUIS YTE€HHS CTPYKTYpPhI KaTanoros, U
JPYTuX, KOTOpBIE 3aUCHIBAIOT AaHHbIE HA JIEHTY. AJlanTanus Takoil mporpaMMsl K HOBOH (aiinoBoit
CHCTEME U alnapaTHOMY OOECIICUCHHUIO IJIsI PE3ePBHOTO KOMUPOBAHMS MOTPEOYeT CYIECTBEHHOMH
repepadoTKH MPOEKTa.

Ecnm xe J0THKa CUCTEMbI pe3epBHOTO KOIMMPOBAHUS IMOCTPOEHA HA OCHOBE THIATENILHO CIIPOEK-
TUPOBaHHBIX abcTpakiuii (ailoBol cUCTEMBI U YCTPOICTBA PE3EPBHOIO KOIUPOBAHUS, TO HEpepa-
00TKa He MoTpedyeTcss — J0CTaTO4YHO OyIeT N00aBUTh B CHCTEMY HOBYIO peallu3alliio a0CTPaKTHO-
ro unTepdeiica. EcrecTBeHHOE pellieHre N0100H0M Ipo6iIeMbl COCTOUT B TOM, YTO HOBbIE TpeOOBa-
HUSI TOJDKHBI YIOBJIETBOPATHCS HOBBIM KOJIOM, HO CTaphlil KOX MPH 3TOM M3MEHSATHCS HE TOJDKEH.

NcknoveHunda

OnTuMu3anys MmycToro 6a30BOro Kjiacca npencTasisieT co00ol OJMH U3 MPUMEPOB, KOTAa Haclle-
JOBaHKE (MPEAMOYTUTENILHO HE OTKPBITOE) UCTIONB3YETCS IS CYTy0O ONTUMH3ALMOHHbBIX Liesiei (HO
CM. PEKOMEHJIALHIO 8).

MoskeT mokasaTbesl, YTO B M3aiiHE HA OCHOBE CTPATETHH BHICOKOYPOBHEBEIC KOMIIOHEHTHI 3aBH-
cAT OT Aeraniel peanusanuu (ctpateruid). OMHAKO 3TO BCETO JIMIIb HCIOJIb30BAHUE CTATUYECKOTO
nosuMopdusMa. 31ech UMEIOTCs aOCTpaKTHBIE HHTEPQEHChI, MPOCTO OHM HE YKa3aHbl SIBHO MOCPE/I-
CTBOM YHCTO BUPTYAIbHBIX QYHKIIHIA.

Ccbinku

[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 HacnepoBaHue o3Ha4daeT
3ameHumMmocTb. HacnepoBaTtb Hago
He AJ19 NOBTOPHOIro UCMOJIb30BaHUA,
a 4yTOObI ObITb NOBTOPHO UCMNOJIb3OBAHHbIM

Pesiome

OTKpBITOE HACIIEIOBAHUE TTO3BOJISIET YKA3aTEN IO WIIN CChIIIKE Ha 6A30BbIN KJIacC B ICHCTBHUTEIb-
HOCTH 00pamaThesi K 00bEKTY HEKOTOPOrO MPOM3BOTHOrO Kiacca 6e3 M3MEHEHHs CYLISCTBYIOIIETO
KOJIa U HAPYIIEHHs €r0 KOPPEKTHOCTH.

He npuMeHsSATEe OTKpPBITOS HACIEAOBAHME UL TOTO, YTOOBI MOBTOPHO HCIOJB30BATH KOI
(Haxopsuumiicss B 0a30BOM KJacce); OTKPHITOE HACIEAOBAaHHE HEOOXOIUMO ISl TOrO, YTOOBI OBITh
MOBTOPHO HCIOJIB30BAHHBIM (CYIIECTBYIOIMM KOJIOM, KOTOPBIH MOMUMOP(HHO UCTOIB3YET 0OBEKTHI
6a30BOro Kiacca).

O6cyxaeHue

HecmoTps Ha ABaIIaTHIIETHIOI UCTOPUIO 0OBEKTHO-OPHEHTHPOBAHHOTO IIPOEKTUPOBAHNS, 11EJIb
U MPaKTHKa OTKPBITOrO HAC/IEJ0BAHUSA YacTO [TOHUMAETCsl HEBEPHO, U MHOTHE ITPUMEHEHUs Haclie-
JOBaHMsSI OKa3bIBAIOTCSA HEKOPPEKTHBIMHU.

OTKpBITOE HACIEOBAHUE B COOTBETCTBUHU C MpHUHIMIIOM moactaHoBKHu JIuckoB (Liskov Substi-
tution Principle [Liskov88]) Bcerma nomkHO MOIenupoBaTh OTHoOLIeHHE ‘“sBisercs’ (“paboraer
Kak’’): Bce KOHTPAKTBI 0a30BOT0 KJacca JOJDKHBI OBITH BRIIOJHEHBI, AU YETO BCE MEPEKPBITHS BUP-
TyaJbHBIX (YHKIUH-YIEHOB HE JOJDKHBI TpeOOBaTh OOJbIIEro Uik 00emars MeHblle, yeM ux 06a3o-
BbIe BepcuH. Ko, HCIONB3YIOIMi yKa3aTellb WK CChUIKY Ha Base, OKeH KOPPEKTHO BECTH ce0st
B CiIy4ae, KOrjia yKa3arelb WK CChUIKA YKa3bIBalOT Ha 00bekT Derived.

HeBepHoe ncnonbp30BaHne HACIEIOBaHUS HApyLIaeT KOPPEKTHOCT. OOBIYHO HEKOPPEKTHO pea-
JIM30BaHHOE HACJICJIOBAaHHWE HE IOJYUHSIETCS SBHBIM WJIM HESBHBIM KOHTPAKTaM, YCTAHOBJIEHHBIM
6a30BbIM KJ1accoM. Takue KOHTPAKTBl MOTYT OKa3aTbCsl OYCHb CHELU(PUIHBIMH M XUTPOYMHBIMH,
U IPOrPaMMUCT JOJKEH ObITh 0COOEHHO OCTOPOKEH, KOIJIA UX HEllb3sl BHIPA3UTh HELOCPEACTBEHHO
B KOozie (HEKOTOpBbIe IalIOHBI MPOSKTUPOBAHMS TIOMOTAIOT yKa3aTh B KOJE €ro NpeIHa3HaueHue —
CM. peKkoMeHanuo 39).

Haunbonee yacTo B 3TOM CBSI3M yIIOMUHAETCS CIEAyIOIIUil mpuMep. PaccMoTpuM siBa kiacca —
Square (kBaapar) u Rectangle (IpsMOYyrojpHHUK), KaXIblii U3 KOTOPHIX HMEET BHPTYallbHbIC
(GYHKLIUM U1 YCTAaHOBKH MX BBICOTHI M IIMPHHBL. Torma Square He MOXKeT ObITh KOPPEKTHO yHAC-
nenoBaH or Rectangle, mockonbKy KOA, MCMONB3YIOLIMIT BHIOM3MeHsieMblii Rectangle, Gyner
nonaratsk, 4to (yskuus Setwidth He n3menser ero BbICOTY (HE3aBUCHMO OT TOTO, JOKYMEHTHPO-
BaH JIM JIAaHHBIM KOHTPaKT Kiaccom Rectangle sBHO Wi HET), B TO BpeMs Kak (QYHKIUS
Square: :SetwWidth He MOXeT OXHOBPEMEHHO BBITIOJHUTH STOT KOHTPAKT W CBOM WHBApPHAHT
“kBagparaocti”. Ho u kimacc Rectangle He MOXxeT KOpPpEeKTHO HaclieoBaTh Kiaccy Square, ec-
JIM €r0 KJIMEHTHl Square MoJIararT, HallpuMep, YTO Ul BBIYMCIICHUS €ro INUIOLAaJd HajJo BO3BECTH
B KBaJlpaT LIMPHHY, JIMOO HUCIONB3YIOT KaKOE-TO MHOE CBOMCTBO, KOTOPOE BBIMOJIHACTCS JJIs KBAJ-
paTa 1 He BBINOJIHAETCS U1 IPSIMOYTOJIbHUKA.

Onucanue “spisercs’ Ui OTKPBHITOrO HACIEIOBAHHUS OKA3bIBACTCSl HEBEPHO IOHSATHIM IPH HC-
TIOJIb30BaHUH AaHAJIOTUH M3 PealbHOTO MHUpA: KBanpaT “‘ABJSIETCS MPSIMOYTOJBHUKOM B MaTeMaThye-
CKOM CMBICIIE , HO C TOYKH 3pEHHs MOoBeeHUs Square He siBisiercss Rectangle. Bor nmouemy BMecTo
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“sBisieTcss’” MBI TPEIINOYMTAaeM TOBOPUTH “‘paboTaeT kak” (WM, €cld BaM 3TO OOJblIe HPABHUTCS,
“HCHOIIB3yeTCsl KaK’) ISl TOr0, YTOOBI TAaKOE ONMCAaHKUE BOCIIPUHUMAIOCh MAKCUMAIILHO MPABHUIIBHO.

OTKpbITOE Hac/IeI0BaHKE AEHCTBUTENIBLHO CBA3aHO C TOBTOPHBIM HCIIOJIB30BAHUEM, HO OIISATH XKe
HE TaK, KaK IPUBBIKIO AyMaTh MHOXKECTBO IPOrpaMMHUCTOB. Kak yxe yKa3blBanoch, LIeJIb OTKPBITO-
ro HaclieoBaHUsI — B peanu3anuu 3ameHnmMoctu (cM. [Liskov88]). Llens oTpsiToro HaciemoBanus
HE B TOM, 4TOOBI IPOM3BOAHBINA KlacC MOT TIOBTOPHO MCIIOJIb30BaTh KO 0a30BOro Kiacca JUis TOTo,
YTOOBI C €ro MOMOIIBIO PEaH30BaTh CBOK (YHKIHMOHAIBHOCTh. Takoe OTHOIICHHE ‘‘pean30oBaH
IIOCPEJICTBOM” BIIOJIHE KOPPEKTHO, HO JOJDKHO OBITH CMOJEIMPOBAHO HPU MOMOIIM KOMIO3HUIMH
WM, TOJIBKO B OTJEJIBHBIX CIy4asiX, IPU MOMOIIM 3aKPbITOr0 MJIM 3aLIUIIEHHOIO HacIeJ0OBaHUs (CM.
pexoMeHanuio 34).

Bot emie oHO cooOpaxkeHHe MO MOBOAY paccMaTpuBaeMoOi TeMbl. [Ipy KOPPEKTHOCTH H ILielie-
Cc000pa3HOCTH JMHAMUYECKOro NONUMOpGH3Ma KOMIIO3MLMUS “ATOMCTHYHA” B OTJIUYHE OT
“menporo” HacnenoBaHus. [1osICHUM 3Ty MBICTb.

HoBblil mpou3BoHbII Kilace NpeacTaBiseT coboil yacTHBIN ciydail cymiecTByouel 6omnee 06-
mierd abctpakuuu. CyriecTBYrOIUE (AMHAMUYECKUN) MOJUMOP(HBIA KO, KOTOPBIH HMCHOJIb3YeT
Base& wiu Base* myteM BbI30Ba BUPTYalbHBIX (YHKIHMH Base, MOmKeH ObITh CIIOCOOCH Mpo3pad-
HO HCIIOJIb30BaTh 00BEKTHI Kitacca MyNewDerivedType, npoussoanoro ot Base. Hossrit mpouns-
BOJIHBIN THI 100aBJsIET HOBYIO (DYHKIMOHAJIBHOCTh K CYLIECTBYIOLIEMY KOAY, KOTOPBIH MPH 3TOM
He J0JDKEH U3MeHsThes. OJTHAKO HECMOTPS HAa HEM3MEHHOCTh MUMEIOLIErocs KOAa, IIPU UCIOIb30Ba-
HUH UM HOBBIX IPOU3BOAHBIX OOBEKTOB €ro (PyHKIIMOHATIBHOCTH BO3PACTAET.

HoBele TpeGoBaHus, €CTECTBEHHO, TODKHBI YAOBIETBOPITHCS HOBBIM KOJOM, HO OHU HE JOJDK-
HBI TpeOOBaTh BHECEHHUS N3MEHEHUH B CYIIECTBYIOUIMN KO/ (CM. pexoMeHaamuo 36).

Jlo 00BEKTHO-OPUEHTHPOBAHHOTO IIPOTPAMMHUPOBaHMs OBUIO JIETKO PEIINTh BOIPOC BHI30BA
cTaporo kKoja HOBbIM. OTKpBITOE HAaCle0BaHUE YIPOCTUIIO MPO3PAaYHbIi 1 0€30TIacCHBIN BBI30B HO-
BOTO KOJIa CTapbIM (TaK YTO NPUMEHSHTE Ia0JOHBI, TPEAOCTABISIONINE BO3MOKHOCTH CTATHYECKO-
ro noJumMopdusmMa, KOTOpIH XOPOIIO COBMECTHM C HOJIMMOPHU3MOM JUHAMHYECKHM — CM. PEKO-
MeHIALNI 64).

NcknoveHunda

Knaccel crpareruil 1o6aBiIsl0T HOBOE MOBEICHUE ITyTEM OTKPLITOrO HACIENOBaHMS, HO 3TO HE
SBIISIETCA HEBEPHBIM YHOTPEOJICHHEM OTKPBITOTO HACIEIOBAHMSA IS MOJCTUPOBAHUS OTHOIICHHUS
“peanu3oBaH MOCPEACTBOM .

Ccbinku

[Cargill92] pp. 19-20 * [Cline99] §5.13, §7.01-8.15 * [Dewhurst03] §92 o [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 NOAXOAUTE B IEpeKpbITUio (QyHKIMHA. Korga Bbl HmepekpbiBacTe BUPTYalbHYIO
GbyHKINIO, COXpaHATEe 3aMEHNMOCTD; B YaCTHOCTH, 00paTHTe BHUMAHUE Ha MPeJl- U IIOCTYCIOBHUS B
6azoBoM kiacce. He u3MeHslTe apryMeHThl 10 YMOJTYaHUIO BUPTYyalbHbIX (yHkiuil. [Ipeanodru-
TEIBHO SIBHO YKa3bIBAaTh MepeKphIBacMble (YHKINH Kak BUPTyanbHble. He 3a0bIBaiiTe 0 COKPHITHH
neperpyxeHHbIX GyHKIMH B 6a30BOM KJlacce.

O6cyxaeHune

XoTs1 0OBIYHO NMPOU3BOAHBIE KJIACCH HOOABISIOT HOBBIE COCTOSIHUS (T.€. WICHBI-JAaHHbIE), OHU
MOJICTIUPYIOT n0OMHOJIcecmea (a He HAIMHOXKECTBA) CBOMX 0a30BBIX KIaccoB. [Ipu KOPPEKTHOM Ha-
ClIeZIOBaHUU TPOU3BOIHBIN KJIACC MOJCIHMPYET YACTHBIN ciiydail 6osiee oOmieit 6a30BOH KOHICTIIH
(cM. pexomenpanuio 37).

OTO UMeeT MpsSMBIe CIESACTBUS VIS KOPPEKTHOTO MepeKphITus GyHKIuid. CoOmoieHne OTHOLIIe-
HUS BKITIOUCHHUS BJICUET 32 COOOM 3aMEHHMMOCTh — OINEpalid, KOTOPbIe NMPUMEHUMBI KO BCEMY
MHO)KECTBY, IIPUMEHHMBI U K JIOOOMY €ro mogMHOXecTBY. Eciin 6a30BbIi Kiacc rapaHTUPYeT BbI-
HOJTHEHHE ONPE/IeIeHHBIX Mpe]l- M MOCTYCIOBHII HEKOTOPOH OIEpaluy, TO U JIF000H IPOU3BOIHBIN
KJIacC JOJDKEH 00eCIIeunTh X BRIONHEHUE. [IepekphITue MOXKET MPEAbSBIATE MEHbLIE TPeOOBaHU
U TPEIOCTABILITh OOJBIIYI0 (PYHKIMOHAIBHOCTh, HO HUKOTJA HE JOJDKHO MPEABSBISITH OoJbIINe
TpeOOBaHUs WM MEHbIIE 00eIaTh — MOCKOJIbKY 3TO IPUBEAET K HApyLICHHIO KOHTPAKTa C BBI3bI-
BaIOIIUM KOJIOM.

Ornpenenenre B MPOM3BOIHOM KJIacce MEPEKPhITHS, KOTOPOE MOXKET OBITh HEYCTIEHIHBIM (HalpuMep,
TeHEePUPOBATH UCKITIOUEHHST; CM. pekoMeHnarwro 70), OyaeT KOppeKTHO TOIBKO B TOM ClIydae, Kornia B Oa-
30BOM Kiacce He OOBSBIECHO, YTO JAHHAs oOmeparws Bcerda ycremHa. Hampuwmep, ckakeM, Kiace
Employee comepxur BUpTYabHYHO QyHKIMIO-wieH GetBui1ding, npenHasHaueHne KOTOpOit — Bep-
HyTb KOJ 3aHHs1, B KOTOpOM paboraer oosekr Employee. Ho 4o ecimi MbI 3aXOTHM HAIMCaTh HPOM3-
BOJHBIT Kiacc RemoteContractor, koTopblil nepekpbiBaeT GyHkumo GetBuilding, B pesynbrare
Yero OHa MOXKET TeHEepHUPOBAaTh WMCKIFOUSHHs I BO3BpAIllaTh HyJIEBOM Kox 3maHws’? Takoe moBeneHne
KOPPEKTHO TOJBKO B TOM CiIydae, €CliM B JOKYMEHTalMu Kiacca Employee ykazano, urto (yHKs
GetBui1ding mMoxer 3aBepiiaThCsi HEYCIIEIIHO, U B Kiacce RemoteContractor coobienue o He-
yJ1aue BBIIONHSETCS JOKYMEHTHPOBAaHHBIM B Kiacce Employee criocoGom.

Hukorna He n3MeHSITE apryMeHT 110 YMOJIYaHUIO MPH NMepeKpbITHr. OH He SBISETCS YacThIO CUT-
HaTypbl QYHKIMH, ¥ KITMEHTCKUI KOJ OyIeT HEBOJIBHO MEepeiaBaTh Pa3IMIHbIC apryMEHTHI B (PyHKIIHIO,
B 3aBHCHMOCTH OT TOTO, KaKOH Y3l uepapXxuu oOpaiaercs K Heil. PaccMoTpuM crieyronmii mpumep:

class Base {

virtual void Foo(int x = 0);

class Derived : public Base {

virtual void Foo(int x = 1); // Jlydwe Tak He paenathb...

Derived *pD = new Derived;

pD->Foo(); // Bbi30B pD->Foo(1)
Base *pB = pD;
pB->Foo(); // Bbi30B pB->Fo0(0)
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y HEKOTOprX MOJKET BbI3BATH y,I[I/IBJ'IeHHe, qTO OJHA U Ta XKC (byHKI_[I/I}I-qJ'IeH OJHOI'O U TOrO Xe
06T)CKT21 HOJ'Iy'-IaeT paSHLIe apI‘yMeHTI)I B 3aBUCHUMOCTH OT CTAaTHYECCKOI'O THIIA, HOCpe)ICTBOM KOTO-
POTO K Hell BBIMOIHSIETCS 00OpaleHue.

XKenarensHo 1006aBIATh KIO4YEBOE ci10BO Virtual npu mepekpsiTuy (GyHKIHI, HECMOTpS Ha
ero I/I36I:ITO‘~IHOCTL — D3TO CACJIACT KO 60nee yI[O6HI:IM JUISL YTCHUSI 1 ITIOHUMAaHUA.

He 3a6bIBaiiTe 0 TOM, 4TO NEPEKPBITHE MOXKET CKPHIBATh NIEPErPyKEHHbIE (YHKIUK U3 0a30BOr0
KJIacca, HalpuMep:

class Base{

virtual void Foo( int );

virtual void Foo( int, int );
void Foo( int, int, 1int );

class Derived : public Base { // ...

virtual void Foo( int ); // NepekpbiBaeT Base::Foo(int),
// CKpbiBas OCTaJibHble (YHKLMMU

};

Derived d;

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

Ecnmu neperpyxennbie QyHKIMH U3 0a30BOT0 Kiacca JOKHBI ObITh BHIMMBI, BOCIIOJIB3YHTECH
00BsABICHHEM US1Ng Ul TOr0, 4TOOBI MOBTOPHO OOBABHUTH MX B IPOU3BOIAHOM KJIACCE:
class Derived : public Base { // ... )
virtual void Foo( int ); // NepekpbiTne Base::Foo(int)

using Base::Foo; // BHOCUT BCe MNpouue neperpysku
// Base::Foo B 06bnacTb BMAMMOCTM

};
Mpumepsbl

IHpumep: 0strich (Cmpayc). Ecnu knace Bird (ITtuua) onpexesser BUPTYaIbHYIO QYHKIHUIO
Fly u BBl moposmaere HOBBIH Kiacc OSstrich (M3BeCTHBIN Kak MTHIA, KOTOpPAs HE JIETAeT) U3
kiacca Bird, To kak Bl peanusyere Ostrich: :Fly? OtBer craHgapTHbIH — “TI0 0OGCTOSATEINBCT-
Bam”. Ecim Bird: :Fly rapantupyeT ycremrHocTts (T.e. obecreynBacT rapanTuio 6eccOOMHOCTH;
CM. peKOMeHAalHIo 71), TOCKOJIbKY CIOCOOHOCTH JIETaTh €CTh HEOTHEMJIEMOM YacThIO MOJICIH
B1ird, To ximacc 0strich okas3biBaeTcst HealeKBaTHOM pearn3alieil Takoi MOIEIIH.

Ccbinkn
[Dewhurst03] §73-74, §78-79 » [Sutter00] §21 » [Keffer95] p. 18
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39. BupTtyanbHbie GyHKUUN CTOUT genaTtb
HEOTKPbITbIMU, @ OTKPbITbIE —
HeBUpTYyaJibHbIMM

Pesiome

B 6a30BBIX Ki1accax ¢ BBICOKOHW CTOMMOCTBIO M3MEHEHUH (B YaCTHOCTH, B OMONMOTEKaX) JIydlie
Jie7aTh OTKPHIThIE (DYHKLIUH HEBUPTYAIbHBIMU. BupTyansHble GyHKINH JydIe AeiaTh 3aKpBITHIMY,
WM 3alIMIIEHHBIMH — €CJIM IIPOM3BOAHBIN KJIacC JOJDKEH UMETh BO3MOXKHOCTh BBI3BIBATh UX 0a30-
BBI€ BEPCUU (ITOT COBET HE OTHOCHUTCS K JECTPYKTOpaM; cM. pekomeHaauio 50).

O6cyxaeHune

BonbIIMHCTBO U3 HAC Ha COOCTBEHHOM IOPHKOM OIIBITE BBIYYUJIO IIPABHJIO, YTO YIEHBI Kjlacca
JOJDKHBI OBITH 3aKPBITBIMH, €CIIH TOJBKO MBI HE XOTHM CIIEIHAIBHO 00€CHEeYUTh JOCTYIl K HUM CO
CTOPOHBI BHEIITHEr0 KoJa. DTO MPOCTO NPABUIIO XOPOIIEro TOHA OOBIYHOM HHKamcymsinuu. B oc-
HOBHOM 3TO NMPaBWJIO NPUMEHNMO K WIeHaM-IaHHBIM (CM. peKoMeHIauio 41), HO ero MOXKHO C TeM
JKe YCIIeXOM UCII0JIb30BaTh /IS JTF0OBIX YWICHOB Kilacca, BKII0Yasi BUPTyaJIbHbIE (QYHKIMH.

B wactHOCTH, B 00BbEKTHO-OPHEHTHPOBAHHBIX HEPAPXHAX, BHECEHHE N3MEHEHUH B KOTOPBIE 00-
XOAUTCSA AOCTAaTOYHO JOpPOro, HPEANOYTUTENIbHA MOJHAs aOCTpaKLus: Jydlle AenaTb OTKPBIThIE
(GYHKIMM HEBHPTYaIbHBIMHU, & BUPTyaJIbHbIE (DYHKIMU — 3aKPBITHIMU (MM 3aIIUIIEHHBIMH, €CIIH
IIPOU3BOJHBIE KJIACChl JOJDKHBI UMETh BO3MOXHOCTb BbI3bIBATh 0a30BblE BEpCUM). DTO — MIa0JI0H
npoekTupoBanust Nonvirtual Interface (NVI). (3tor ma0s10H moxox Ha Jpyrue, B 0COOCHHOCTH Ha
Template Method [Gamma95], Ho MMeeT ApyTYI0 MOTHBALIMIO U NPETHA3HAUEHHE. )

OrtkpbITast BUpTyalIbHas (GyHKIWS TI0 CBOEH MPUPOJIE PEIaeT B PasinyHbIe MapajulebHbIe 3a1a4u.

e Ona onpeodensiem unmepgeiic. bynyun OTKpbITOH, Takas (YHKLUs SBISETCA HEIOCPEICT-
BEHHOM 4acThI0 HHTepdetica Kiacca, IPeIOCTaBICHHOTO BHEITHEMY MUDY.

e  OHa onpedensiem Oemanu peanruzayuu. Bylydn BHUPTYanbHOH, (QYHKLIHUS TpPEAOCTABISET
MIPOM3BOJHOMY KJIACCy BO3MOXKHOCTbH 3aMEHUTH 0a30BYIO0 peanu3aluio 3Tod QyHKIuu (ecnu
TaKoOBasi UMEETCA), B UEM M COCTOUT IIeJIb HACTPOUKH.

B cBs131 ¢ CyIIECTBEHHBIM pa3jInuueM Lielel 3THX ABYX 3aad, OHU MOI'YT KOH(IIUKTOBATh APYT
C IpyroM (M 3a4acTyro Tak M MPOMCXOMANT), TaK YTO oAHA (QYHKIHSA HE B COCTOSHUH B MOJNHOI Mepe
peLINTh OJHOBPEMEHHO JBE 3ajaud. To, uTo IHepel OTKPLITOH BUPTyalbHOH (yHKIUEH cTaBATCA
JIBE CYLIECTBEHHO Pa3lIMYHbIE 331a4H, SBJSAETCA INPU3HAKOM HEJAOCTATOYHO XOPOUIEro pasziesIeHus
30H OTBETCTBEHHOCTU U 10 CYTH HapyLIeHUs pekoMeHnauuii 5 u 11, Tak 4To HaM cleIyeT paccMoT-
PETh MHOM NMOJX0J, K IPOEKTUPOBAHUIO.

ITyrem pazneneHus OTKPBITHIX (QYHKUMII OT BUPTYalbHBIX MbI JOCTUraeM CIIEAYIOIIUX 3HAUU-
TeJIbHBIX TPEUMYLIECTB.

o Kaoicowiii unmepgpeiic mosrcem npuobpecmu ceoii ecmecmeennuiii 6u0. Korna Mbl pazjensemMm
OTKpBITHIA MHTEep(eiic OT uHTepdeiica HACTPOUKH, KaXKAbIH U3 HUX MOXKET JIETKO Mprodpe-
CTU TOT BHJ, KOTOPHII U1 HErO HauboJiee ECTECTBCHEH, HE IBITAasCh HAUTH KOMIIPOMICC,
KOTOPBII 3aCTABUT MX BBITJISICTh HICHTUYHO. 3a4acTyo 9TH JiBa uHTepdeiica TpeOyroT pas-
JMYHOTO KOJNM4YecTBa (DYHKIUIA W/WIM pa3lNYHbIX MApaMeTPOB; HAIIPUMEP, BHEIIHSS BBI3bI-
Baromas (QYHKIUS MOKET BBIIIOIHUTE BBI30B OIHOH OTKPBITOH (QYHKIMK Process, Kotopas
BBITIOJHACT JIOTHYECKYI0 EIUHUIYYy PabOoTHI, B TO BpeMs Kak pa3pabOTUMK JaHHOTO Kiacca
MOXET MPEIoYeCTh MEPEKPHITh TOIBKO HEKOTOPHIE YaCTH 3TOH PabOThI, YTO €CTECTBEHHBIM
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o0pa3oM MoOJeNHpyeTcsl IyTeM HE3aBHCHMO II€PeKpPBIBAEMBIX BUPTYANbHBIX (YHKINI
(manpumep, DoProcessPhasel, DoProcessPhase?), Tak 4ro MPOU3BOAHOMY KIACCy
HEeT HeOOXOAMMOCTH TepeKphIBaTh MX BCE (TOYHEE TOBOPS, JAHHBINH IPHUMEpP MOXKHO pac-
CMaTpUBaTh Kak IpUMeHeHHe mabiioHa mpoekTupoBanus Template Method).

Ynpasnenue 6asosvim knaccom. Tenepb 6a30BBIH KITacC HAXOAUTCS MO MOJHBIM KOHTPOJIEM
cBoero uHTepdelica U CTpaTeruu U MOXKET 00ECHEeYUTh MOCT- M MPEIyCIOBHs HHTEpdeiica
(cM. pexomeHzanuu 14 u 68), IpuyeM BBIIOIHUTL BCIO 3Ty pabOTy B OZHOM YAOOHOM IO-
BTOPHO HCIOJB3YyeMOM MeCTe — HEBHPTyalbHOW (QyHKIMH wuHTep(eiica. Takoe
“IpefBapUTEIBbHOE Pa3siokeHne” obecrednBaeT JIydIInii i3aiiH Kiacca.

baszosutii knacc bonee ycmoiiuug k usmenenusam. Mpl MOXKEM M03XKe U3MEHUTh Hallle MHEHUE
1 100aBUTH HEKOTOPYIO MPOBEPKY IOCT- WM NPENYCIOBHH, MM Pa3AeIUTh BHIIIOJIHCHUE pa-
60TbI Ha OoJblIEe KOJUMYECTBO LIArOB WU HEPeJeaTh €€, pealu30BaTh Oosee MONHOe pa3-
neneHue uHTepdelica U peanu3alyy ¢ UCIOJIb30BaHHEM HMIHOMBbI Pimpl (cM. pekomeHna-
1o 43), WM BHECTU MHBIE U3MEHEHUs B 0a30BbIi KJ1acc, U BCE 3TO HUKAK HE MOBJIMSAET Ha
KOJI, UCTIONB3YIOUINI JAHHBIA KJacC WM HACIeAYIOIINN ero. 3aMeTUM, YTO ropa3zfo IpoIle
HauyaTh paboty ¢ ucnoiab3oBanus NVI (naxke ecinu oTKpbIThE PYHKLIMH NMPEICTABISIOT COO0H
OJHOCTPOYHBIE BBHI30BBI COOTBETCTBYIOIIMX BHPTYalbHBIX (YHKIUI), a yxke Mmo3xke mobas-
JISTh BCE NMPOBEPKH M MHCTPYMEHTAJIbHBIE CPEACTBA, IIOCKOJBbKY 3Ta paboTa HUKAaK HE I0-
BIIMSIET Ha KOJ, MCTOJNB3YIOMIMKA WM HacleAyIOInWi JaHHbIM Kiacc. CHTyalusi OKa)keTcs
CYIIECTBEHHO CJIOXKHEE, €ClI HayaThb C OTKPBITHIX BUPTYAJIbHBIX (DYHKIUH M TO3XKe U3Me-
HATBH HX, 9YTO HEU30EKHO MPUBENET K U3MEHEHHM JHO0 B KO/E, KOTOPBIM MCHONb3yeT AaH-
HbII1 K1acc, 1100 B HAaCIEAYIOIEM €rO.

CM. Takke peKoOMeHIauio 54.

NcknoveHunda

NVI He IMPUMCHUM K JCCTPYKTOPAM B CBA3U CO CIICHUAIIBHBIM IOPAAKOM UX BBIITOJIHCHUS (CM. pe-

komeHaanuo 50).

NVI HEMOCPEACTBECHHO HE NMOAACPIKMUBACT KOBAPHMAHTHBIC BO3BPAIIaCMbIC THUIIBI. Ecnu Bam Tpeﬁy—

€TCsl KOBAPUAHTHOCTB, BUAMMAs! BBI3BIBAIOIIEMY KOy Oe3 ncronb3oBanms dynamic_cast (cum. Taxxke
pexoMeHaanuio 93), npoie cAenaTh BUPTYaIbHYIO (YHKIUIO OTKPBITOMU.

Ccbinku

[Allison98] §10 ¢ [Dewhurst03] §72 ¢ [Gamma95] * [Keffer95 pp. 6-7] * [Koenig97] §11
[Sutter00] §19, §23 « [Sutter04] §18
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40. N30erate BO3MOXXHOCTEN HEIBHOIO
npeo6bpa3oBaHnNd TUNOB

Pesiome

He Bce M3MeHEeHHs IPOrPECCUBHBI: HESIBHBIC IIPEOOPA30BaHMs 3a4aCTyI0 IPUHOCAT OOJIbLIE BpE-
J1a, 4eM MOJIb3bl. JIBaXKIbl MOAYMAiTe Mmepel TeM, KaK MPeI0CTaBUTh BO3MOXKHOCTh HESIBHOTO Ipe-
00pa30BaHusl K THILY U M3 THIIA, KOTOPBIi BBl OIPECISCTE, U MPEIIOYNTANTE I0JIaraThCs Ha SIBHBIC
npeobpazoBanus (MCIOIb3YHTEe KOHCTPYKTOPBI, OOBsBICHHbIC Kak €xplicit, u uMeHOBaHHBIC
(GyHKLIMY IpeoOpa30BaHuUs TUIIOB).

O6cyxaeHune
HesBHBIE HpeO6p3.30BaHI/I$[ THUIIOB UMCHOT IB€ OCHOBHEIC HpOGJ’IeMLI.

e Onu MOTYT NPOABUTHCA B CAMBIX HCOXKUIAHHBIX MECTaXx.

e Ownu He Bcerma XOpOo1IO COrjIacyroTCsa C OCTAIbHBIMHA YaCTAMU A3bIKa IPOTrpaMMUPOBAHNA.

HesiBHO mpeoOpa3yrolye KOHCTPYKTOPBI (KOHCTPYKTOPbI, KOTOPbIe MOTYT OBITh BBI3BaHBI C OI-
HUM apryMEHTOM M He OOBsBIICHBI Kak €XP11Cit) mioxo B3anMOAEHCTBYIOT ¢ eperpy3Koii 1 mpu-
BOJIAIT K CO3JIAaHUIO HEBUIMMBIX BPEMEHHBIX 00bEKTOB. [IpeoOpa3oBaHus THIIOB, OMPEACICHHbIC KaK
GyHKIMU-WwIeHb! BUIa operator T (rae T — THI), HUYYTh HE JIy4Ile — OHH IJI0XO B3aMMO/ICH-
CTBYIOT C HESIBHBIMH KOHCTPYKTOpPaMH ¥ MO3BOJIIOT 6€3 OMIMOOK CKOMITUITUPOBATh Pa3HOOOPa3HbIe
OeccMbICTIeHHBIE (parMeHTHl KoJa (MPUMEPOB Yero HEeCTh YKCIa — CM. NPUBEICHHbBIE B KOHIIE pe-
KOMEHJIAIIUH CCBUIKH; MBI TPUBENIEM 31€Ch TOIBKO Mapy U3 HHX).

B C++ mocnenoBarenbHOCTh PpeoOpa3oBaHUi THUIIOB MOKET BKJIFOUATh HE 00Jiee OJTHOTO IMOJIb-
30BaTeNLCKOro mpeodpazoBanus. OHAKO KOTJa B 3Ty MOCIEI0BATEIBHOCTD JOOABISIOTCS BCTPOCH-
HBIE TPeoOpa3oBaHMs, CUTYyallusi MOXET OKa3aThCsl MPEAENbHO 3allyTaHHOW. Pemenue 3mech mpo-
CTO€ U COCTOHT B CICAYIOIIEM.

e Ilo ymomuaHuio MCTONB3yiiTe €Xp1iCit B KOHCTPYKTOpax ¢ OJHUM apryMEHTOM (CM. pe-

KOMEHIaLHIo 54):
class widget { // ...
explicit widget(unsigned int widgetizationFactor);
explicit widget(const char* name, const Widget* other = 0);
)
e cnone3yiiTe 1751 mpeoOpa3oBaHKil THIIOB MMEHOBaHHBIE (D)YHKIIMH, 8 HE COOTBETCTBYIOLINE
OIIepaTopBhl:
class string { // ...
const char* as_char_pointer () const; // B Tpaauumsax c_str
)

CMm. Taxxe 00CYKICHHE KOIMPYIOUIUX KOHCTPYKTOPOB, OOBsBICHHBIX Kak eXplicit, B peko-

MeHganuu 54.

Mpumepsbl

Ipumep 1. Ilepeepyska. llycts y Hac ects, Hanpumep, Widget: :widget(unsigned 1int),
KOTOPBIA MOXET ObITh BbI3BaH HesBHO, W GyHkuus Display, meperpyxennas mis Widget
u double. PaccMoTpuM cireyroIiuii CEOpIIpU3 PH Pa3pelICHHH ePErpy3Ku:
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void Display(double); // BbiBoa, double
void Display(const widget&); // BbiBoa Widget

Display(5); // Tm! Co3paHve u BbiBOA Widget

Hpumep 2. Pabomarwwue owubku. Jlomyctum, BBl CHabmmim kimacc String omepatopom
operator const char*:

class string {

/] e

public:

operator const char*(); // FpycTHoe peweHue. ..
)

B pe3ynbTaTe 9TOro CTaHOBSTCS KOMITHITUPYEMBIMU Macca TIyrocTel u onevyarok. [Tycts s1u s2 —

00beKTsI THITA StIring. Bee mpuBeneHHbIe HIKE CTPOKH KOMITHITUPYIOTCS:

int x = s1 - s2; // HeonpeaeneHHoe noBejaeHue
const char* p = s1 - 5; // HeonpeaeneHHoe nosejeHue
p=sl+"'0"; // DenaeT He TO, 4YTO Bbl OXuaaeTe
if( s1 == "0") { ... } // DenaeT He TO, 4YTO Bbl OXujgaeTe

ViMeHHO 110 3T [pUYKHE B CTAHI@PTHOM Kiiacce String orcyrerByer operator const char®.

NcknouyeHuns

[Tpn HEYaCTOM U OCTOPO’KHOM HCIIOJIB30BAaHUH HESIBHBIE IPEOOPa30BaHMs THIIOB MOTYT CleNaTh
KoJ| 6oJiee KOPOTKUM M MHTYHTHBHO Ooiiee moHsTHbIM. CranmapTasiil kiace std: :string ompe-
NeTIsIET HESIBHBI KOHCTPYKTOP, KOTOPBIN MOJydaeT OAWH apryMmeHTt Tuma const char®. Takoe
peleHre OTIMYHO paboTaeT, MOCKOJIbKY NPOEKTUPOBIIMKN Kilacca MPHUHSIINA OIpeesICHHbIE MEepbl
IIPEAOCTOPO’KHOCTH.

e He umeercs aBromarmueckoro mnpeoOpasoBanusi std::string B const char®; rakoe
npeoOpa3oBaHWE THUIOB BBIMOJHAIOTCS TPU TIOMOILIM JIByX HMEHOBAaHHBIX (DYHKIMH —
c_strudata.

e Bce omeparopsl cpaBHeHui, onpeneieHnsie st Std: :string (manpumep, ==, =, <), ne-
perpykensl s cpaBHenus const char® u std: :string B mo6om mopsake (CM. peko-
MeHauo 29). 3To N03BOJISAET U30€KaTh CO3IaHUS CKPBITHIX BPEMEHHBIX IIEPEMEHHBIX.

Ho 1 pu 5TOM BO3HUKAIOT ONpeieNIeHHbIe HETPUATHOCTH, CBSI3aHHBIE C IIePerpy3Koi QyHKIHM.

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

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

DTOT pe3yNbTar Jjisi HEKOTOPBIX MOXET OKa3aThest croprpu3oM. (Keratu, ecii Obl BBIMOJIHSIICS BbI-
30B Display(std: :string), kxox 661 061aman HeOTPEACTEHHBIM TOBECHHUEM, TOCKOIBKY CO3-
nanve std: :string us HylaeBoro ykasaressi HSKOPPEKTHO, HO KOHCTPYKTOp 3TOTO Kiiacca He 00s-
3aH IPOBEPSATH MEPEAABAEMOE MY 3HAYEHHE HAa PABEHCTBO HYJIIO.)

Ccbinkn
[Dewhurst03] §36-37 » [Lakos96] §9.3.1 « [Meyers96] §5 « [Murray93] §2.4 « [Sutter00] §6, §20, §39
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41. flenanTte paHHbIe-4J1eHbl 3aKpPbITbIMU (KPpOMeE
cny4yaq arperartoB B cTuse cTpykTtyp C)

Pesiome

JlaHHBIC-4YJICHBI TOJDKHBI OBITh 3aKPBITHI. TOJBKO B Cydae MPOCTEUIINX THIIOB B CTHIIE CTPYK-
Typ s13bika C, 00BbeIUHAIONIMX B €IMHOE 1eJloe HaOop 3HaYEeHU, He NPETeHIYIOIUX Ha MHKAIICYIIs-
LU0 U He 00EeCIeYMBAIONIMX IMOBEJCHUE, JeNaiiTe BCE JaHHBIC-WICHBI OTKPBITHIMU. I30eraiite
CMEILIMBAHUS OTKPBITHIX M 3aKPBITHIX JTAHHBIX, YTO MPAKTHYECKH BCET/la TOBOPUT O OECTOJIKOBOM
JU3aiHe.

O6cyxaeHune

CoxpbiTe MH(pOpMAIMK SABISETCS KIOYOM K KaueCTBEHHOH pa3paboTke MporpaMMHOro odec-
nedenus (cM. pekomenaanuio 11). enarenpHo nenath Bce NaHHBIC-UWICHBI 3aKPBITBIMU; 3aKPBITHIE
JAHHBIE — JIy4llee CPEICTBO JUISi COXpaHEHWs MHBapHaHTa Kjlacca, B TOM YHUCIIE MPU BO3MOXKHBIX
BHOCHMBIX U3MECHEHUSX.

OTKpBIThIE JaHHBIE — IUIOXasl UJEsl, €CIIU KJIacC MOJENUPYET HEKOTOPYIO aOCTpakIHIO H, Clie-
JIOBaTeNIbHO, JIOJDKEH IMOJEP)KUBaTh WHBApUAaHThl. Hanuuue OTKPBITHIX JAaHHBIX O3HAYAET, UTO
4acTh COCTOSIHMS BAlller0 KJacca MOXKET M3MEHSThCS HEKOHTPOJIMPYEMO, HEIpeaACKa3yeMo U acuH-
XPOHHO C OCTalbHOI YacThIO COCTOSHHSA. DTO O3HAYaeT, YTO abCTPaKLUs pa3zesisieT OTBETCTBEH-
HOCTh 3a HOJJIEpXKAaHUE OJHOTO MJIM HECKOJIbKUX MHBAPHAaHTOB C HEOTPAHMYEHHBIM MHOXECTBOM
KOJZia, KOTOPBIH MCIOJNB3YeT 3Ty aOCTPAaKLHUIO, U COBEPLUICHHO OYEBHUIHO, YTO TAKOE IOJIOKEHHUE JeTT
IIPOCTO HEJOMYCTHMO C TOUKH 3PEHUSI KOPPEKTHOTO IPOSKTUPOBAHUSI.

3amuineHHble JaHHbIe 00J1a1al0T BCEMH HEOCTaTKAMH OTKPBITHIX JaHHBIX, TOCKOJIBKY HaJTMIHe
3aLIMIICHHBIX JITAHHBIX O3HA4aeT, YTO a0CTPaKLus pa3lelisieT OTBETCTBEHHOCTh 3a IOJJEp)KaHHe
OJIHOTO WJIM HECKOJbKUX MHBAPHAHTOB C HEOIPAaHWYEHHBIM MHO>KECTBOM KOJla — TENephb 3TO KOJ
CYHIECTBYIOIIMX M OyIyIIMX NPOM3BOAHBIX KiaccoB. bonee Toro, mo6oil Koa MOXKET YUTaTh U MO-
TU(UNIPOBATH 3aLIMIIEHHBIC JAaHHBIE TaK XK€ JIETKO, KaK M OTKPBIThIE — MIPOCTO CO3JaB MPOM3BO-
HBIW KJIACC U MCIIOJb3Ys €ro JJIs JOCTyNa K JaHHBIM.

CMelnBaHNuEe OTKPBITHIX U 3aKPBITHIX JAHHBIX-WJICHOB B OJTHOM M TOM JK€ KJlacce sIBJIseTCs He-
[I0CJIEJOBATENbHBIM U HOMPOCTY 3aIlyThIBAET IMOJIb30BaTeNeH. 3aKphIThE NaHHbIE JEMOHCTPUPYIOT,
YTO y BaC €CTh HEKOTOPbIE MHBAPUAHTHI U HEYTO, IPEeJHA3HAYeHHOe I UX nojjepxanus. Cmeu-
BaHME UX C OTKPBITHIMH JAHHBIMU-YJICHAMH O3HAYAET, YTO IPH POESKTUPOBAHUH TaK OKOHYATEIHEHO
1 HE PeuIeHo, TODKEH JIM KIAacC MPEICTaBIATh HEKOTOPYIO aOCTPAKIMIO HIIH HET.

He 3akpeiThie 1aHHBIE-YJICHBI IOYTH BCEIZa XYK€ JaKe MPOCTEHIIMX (DYHKIMHA A1 OTydeHHs
1 YCTaHOBKH 3HAYEHHH, TIOCKOJIBKY TOCEHUE 00ECIIeUNBalOT YCTOHYMBOCTE KOJA K BO3MOXKHBIM
BHECEHHUSIM U3MEHEHHUH.

[TomymaiiTe 0 COKpPBITHH 3aKPBITHIX YJICHOB KJacca ¢ MCIONb30BaHHEM uauoMbl Pimpl (cM. pe-
KoMeHaanuo 43).

Mpumepsl

IHpumep 1. Koppexmuas unkancyiayus. BoNbIIMHCTBO KiaccoB (Hampumep, Matrix, File,
Date, BankAccount, Security) D0/KHEL 3aKpBIBaTh BCE JAaHHBIC-WICHBI M OTKPBIBATh COOTBET-
ctBytomue uHTepdeiicel. [T03BoNIeHNE BBI3BIBAIOLIEMY KOy HEMOCPEACTBEHHO paboTaTh ¢ BHYTPCH-
HUMH JJaHHBIMU Kjlacca paboTaeT MPOTHUB MPEICTaBICHHON UM aOCTpaKIMU U MOJIEPKUBAEMBIX UM
WHBAapUaHTOB.
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Arperat Node, mIMpoKO MCHONB3yeMbli B peann3anun Kiacca LiSt, 0ObIYHO COAEPKUT HEKO-
TOpBIEC JIAHHbIC U JBa yKa3arens Ha Node: next_ u prev_. Jlandbie-uneHns Node He JOKHBI ObITh
CKpbITEI OT L1 St. OgHako He 3a0yapTe pacCMOTPETH €Ilie mpumep 3.

Ipumep 2. TreeNode. PaccmorpuM KoHTeiHEp Tree<T>, peali30BaHHbBIi C HCIIOJIL30BAHUEM
TreeNode<T>, arperara, UCIOJIb3yeMOro B Tree, KOTOphIi XPaHHUT YKa3aTeld Ha [PeIbLIYIIHi,
CIICIYIOIIMIA U POAUTEIIBCKHUIA Y3116l ¥ caM 00bekT T. Bee wienst TreeNode MoryT ObITh OTKPBITHI-
MH, TTOCKOJIBKY UX HE HaJI0 CKpBIBaTh OT Kjlacca Tree, KOTOpPhI HEMOCPEICTBEHHO MaHUITYJIUPYET
nmu. OnHaKo Kiacc Tree JMomKeH MOMHOCTRIO CKphIBaTh Kitacc TreeNode (mampumep, Kak BIIO-
JKEHHBIH 3aKpBITHIH KJIaCcC WM KaK ONpEeICHHBIN TOJbKO B (aiiie peanu3anuu kiacca Tree), mno-
CKOJIbKY 3TO — JI€TaJld BHYTPEHHE peajln3aliuy Kjiacca Tree, OT KOTOPBIX HE TOJDKEH 3aBUCETh U C
KOTOPBIMH HE JOJDKEH UMETh Jiela BbI3bIBAIONIN kKoA. 11 HakoHen, Tree He CKphIBAET COAEpIKa-
myecs B KOHTeHepe OOBEKTHI T, MMOCKOJIbKY 32 HAX OTBEYACT BHI3BIBAIOIINIT KOJ; KOHTEHHEPHI HC-
MOJIL3YIOT aOCTPaKIMI0O MTEPATOPOB JUIA MPEJOCTABICHHUS JOCTYIA K COAEPIKAIIUMCs OObeKTam,
B TO BpeMs1 KaK BHYTPEHHss CTPYKTYypa KOHTelHepa 0CTaeTcs CKPBITOI.

Ipumep 3. Dynxyuu nonyuenus u ycmanosku 3navenuti. ECim He UMeeTcs JIydiiel mpeaMeTHON
abCTpaKIUK, OTKPBITHIC W 3alMIICHHBIC JaHHbIC-WICHbI (HAIpUMep, CO10r") MOTYT, KaK MUHUMYM,
OBITh cHETaHbl 3aKPBITBIMA M CKPBITHI 332 (QYHKUMSMH IOJIYYCHHS] W YCTAHOBKHM 3HAYCHHUH
(manpumep, GetColor, SetColor); Tem cambiM 00eCIIeUMBACTCS MUHUMAJBHBIA YPOBCHBH a0CT-
PaKIuK ¥ yCTOHYUBOCTH K H3MEHEHHUSIM.

Vcnonb3oBanue (QyHKUMI MOBBIMIAET YPOBEHb OOILIEHHUS 10 MOBOAY “IBeTa” OT KOHKPETHOTO
COCTOSIHUS 10 a0CTPaKTHOTO, KOTOPOE MBI MOXKEM PEaJH30BaTh TEM CIIOCOOOM, KOTOPBIH COYTEM
HaunOonee mpuemiieMbIM. Mbl MOXKEM M3MEHHUTh BHYTPEHHEE Ipe/CTaBlIeHHE IBeTa, 100aBUTh KOJ
IU1s1 OOHOBJIGHMS ANCIUIES IIPH U3MEHEHHH 1IBETa, J00aBUTh KaKHe-TO HHCTPYMEHTAJIbHBIC CPEICTBA
WIA BHECTH €lIe KaKHe-TO M3MEHEHHs — U BCe ATO 0e3 KakuX-JTM00 M3MEHEHHH B BBI3BIBAIOLIEM
koze. B xyamem cimydae BbI3bIBaroOmunii KOA MOTPeOyeTCs MEPEKOMIMINPOBATE (T.€. MBI COXPaHIEM
COBMECTHMOCTh Ha YpPOBHE MCXOJHBIX TEKCTOB); B JIydllleM — He MOTpeOyeTcss HU HepeKOMIIHIIS-
LUsl, HU Ja)Ke TIEPEKOMITOHOBKA (€CIM U3MEHEHHS COXPAaHSIOT OMHApHYI COBMECTUMOCTh). Hu co-
BMECTHMOCTh Ha YPOBHE MCXOJHBIX TEKCTOB, HU OMHApHAas COBMECTHMOCTb IPH BHECEHMU TaKUX
M3MEHEHN HEBO3MOJKHBI, €CIIM MCXOMHBIM JANU3aiH COMEPKUT OTKPHITHIA 4ieH CO10r, ¢ KOTOPBIM
TECHO CBSI3aH BBI3BIBAIOIINH KOI.

NcknouyeHuns

@DyHKIMY NOJYYEHUs] U yCTAHOBKY 3HAYEHMH IOJIE3HBI, HO IU3aliH KJIacca, COCTOSAIIErO NPaKTH-
YEeCKU U3 OJHMX TakuX (PyHKIMH, OCTaBiIsAeT >xkenaTs Jrydniero. Ilogymaiite Hag TeM, Tpebyercs iU
B TaKOM ClTydae obecredeHne abCTpaKIUy M JOCTATOYHO OrPAaHUIUTHCS IIPOCTOH CTPYKTYPOH.

Arperatsl 3HaueHUH (M3BECTHBIE KaK CTPYKTYphl B cTuiie C) IPOCTO XPaHAT BMECTe HA0Op pa3iiny-
HBIX JAHHBIX, HO TIPH 3TOM He 00eCTeYMBArOT HI MX MOBEJICHNE, HH JEJAIOT TONBITOK MOASIUPOBAHUS
abcTpakuuil Wi NOJJEPKaHUA MHBAPUAHTOB. Takue arperarsl HE MpPeJHA3HAUEHBbl UL TOr0, YTOObI
ObITH aOcTpakiusMH. Bce MX IMaHHBIE-4ICHBI TODKHBI OBITH OTKPBITBIMH, MOCKOJIBKY STH JaHHBIC-
YIeHBI M MPEACTaBISIIOT co6oil nuTepdeiic. Hanpumep, mabion kiacca std: 1 pair<T,U> ucnoss3y-
eTcsl CTaHIAPTHBIMH KOHTEHHEpaMu Ul OOBEIMHEHHS IBYX HECBS3aHHBIX JIEMEHTOB THIOB T u U,
U TIpY 3TOM pair cam no ceGe He MPUBHOCHT HH TTOBEACHMSI, HU KAKHX-TH00 HHBApHAHTOB.

Ccbinku

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

BO BHYTPEHHUe gena

Pesiome

W36eraiite Bo3BpaTa IECKPUNTOPOB BHYTPEHHUX IAHHBIX, YIIPABISEMBIX BallMM KJIACCOM, UTO-
OBl KIIMEHTHl HE MOTJI HEKOHTPOJIMPYEMO U3MEHSTh COCTOSIHUE BalIero 00ObEKTa, KaK CBOEro co0-
CTBEHHOTO0.

O6cyxaeHune

PaccMotpum crenyromuii kox:

class Socket {
public:

// ... KOHCTPYKTOp, KOTOpbii oTKpbiBaeT handle_,
// BecTpyKTop, KoOTopbin 3akpbiBaeT handle_, u 1.4. ...
int GetHandle() const { return handle_; } // nnoxo!

private:

int handle_; // DeckpunTop onepauMoOHHON CUCTEMbI

COKpBITHE JaHHBIX — MOIIHBIA HHCTPYMEHT a0CTPaKIMU U MOJYJIBHOCTH (CM. pekomeHaarmu 11
n41). OgHaKo COKPBHITUE JAHHBIX MPU OJHOBPEMEHHOM OOECIICUEHHH JIOCTYNA K MX JIECKPHITOpaMm
o0pedeHo Ha MMpoBaJl, IIOTOMY YTO 3TO TO XK€, YTO M 3aKPbITh CBOIO KBAPTHPY HA 3aMOK U IIOJOKHTh
KJIFOY I10J] KOBPHK Y BXOJ1a WJIM IIPOCTO OCTABUTH €0 B 3aMKe. BOoT nouemy 31o Tak.

B smom ciyuae knuenm umeem 08e 803ModcHOCHMU peanuzayuu @yHkyuonarsbHocmu. OH
MOJKET BOCIIOJIB30BaThCsl abcTpakiueii Bamiero kinacca (Socket) mubo HermocpencTBEHHO
paboTtath ¢ peanu3aiieil, Ha KOTOpO# OCHOBaH Balll kiace (aeckpunrop cokera B ctuie C).
B nocnennem ciydae 00BbEKT OKa3bIBAETCS HE OCBEAOMIICH 00 M3MEHEHUSIX, MPOHCXOMSIINX
C pecypcoM, KOTOPEIM OH, KaK eMy KakeTcsl, BiajeeT. Tenepb Kiacc He B COCTOSHUN HAIexX-
HO 00OTaTUTh WM YCOBEPIICHCTBOBATH (PYHKLIMOHAIBHOCTH (HarpuMmep, 00ecreyuTh Mpo-
KCH, >KypHAJIM3aLHI0, cOOp CTaTHCTHUKHU U T.II.), IOCKOJIBKY KJIMEHTHI MOTYT IIPOCTO OOOHTH
3TH BO3MOKHOCTH peayii3alliy, KaKk 1 JItoOble Jpyrue HHBAPHAHThI, KOTOPBIE Bbl, KaK BbI I10-
naraeTe, JOOABWJIM B Ball Kiacc. JTO JelaeT HEBO3MOXKHOM, B YaCTHOCTH, KOPPEKTHYIO 00-
paboTKy BO3HHKAIOIIMX OMNOOK (cM. pexoMeHnaruio 70).

Knacc ne moorcem uzmensame 6HYMPEHHIOI0 peanusayuro ceoell aﬁcmpakquu, NOCKOJIbK)Y om
nee sagucam kiuenmsl. Eciu B Oymymiem kinace Socket Gymer oOHOBIEH Ulsl MOMNEPKKH
JPYTOro MpOTOKOJIA C MCIOJIb30BAHUEM JPYIHX HH3KOYPOBHEBBIX IPUMUTHBOB, BHI3bIBAO-
Ui KO, KOTOPBIH OyaeT mo-npekHeMy moJIydarh I0CTym K aeckpunropy handle_ u pa-
60TaTh C HUM, OKaXKETCSI HCKOPPEKTHBIM.

Knacc ne 6 cocmosinuu oﬁecnelmmb 6blNOJIHEHUE €20 UHB8APpUAHmMO6, NOCKOJIbKY 6bl3bl8alo-
wuil KOO Modicem usMeHums cocmosinue 6e3 eedoma kiacca. Hapumep, KT0-TO MOKET 3a-
KpPBITh JICCKPHUIITODP, HCIONB3yeMblii 00bekToM SOCket, MuHYys BbI30B (YHKIMH-UYIICHA
Socket, a 310 MpUBEJET K TOMY, YTO OOBEKT CTAHET HEICHCTBUTEIbHBIM.

Kon knmmenta moxer XpaHUTh ACCKPHUIITOPHI, BO3BPAIIA€MBbIC BAalllUM KJIACCOM, W IIBITATHCA
HCTIO0JIB30BaTh UX MOCJIE TOr0, KaK KOJI Balllero Kjacca CAeaaeT uX HeJeHCTBUTEIbHBIMM.

PacnipocTpaneHHast OIIMOKa 3aKIIF0YaEeTCsl B TOM, 4TO JeiicTBHe CONST Ha caMoM Jenie Hermy6o-
KO€ U HE paclpOCTPaHsSCeTCs MOCPEJCTBOM yKasareiaed (cM. pexomeHmaiwio 15). Hampumep,
Socket: :GetHandle — KOHCTaHTHBIN 4iEH; TIOKa MBI PACCMATPUBAEM CHTYAIMIO C TOYKH 3PEHHS
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KomImiisiTopa, Bo3spar handle_ coxpaHseT KOHCTaHTHOCTh 06bekTa. OHAKO HEMOCPEICTBEHHBIN
BbI30B (DYHKI[MII OIEPAMOHHON CHCTEMBI C UCIONb30BaHueM 3HadeHus handle_ BmonHe moxer
M3MEHAThH JaHHbIE, K KOTOPBIM KOCBEHHO oOpariaercs handle_.

IpuBeeHHBIN Jlajiee MPUMEP OYEHb MPOCT, XOTSA B JaHHOM CIIy4ac CHTYalHsi HECKOJIBKO JIyd-
e — MBI MOXEM CHHU3HTH BEPOSTHOCTH CIYYaiHOrO HEBEPHOTO yHNOTPEOJICHHS BO3BPAILIACMOr0O
3HAYEHMsI, OIKMCAB €r0 THIl KaK CONSt:

class string {

char* buffer_;

public:
char* GetBuffer() const { return buffer_; }

// Nnoxo: cneayeT Bo3BpawaTb const char®

3 /

Xors Gyrxims GetBuffer koHcraHTHasE, TEXHHUECKH 3TOT KO BIIOJNHE KOppekTeH. [IoHsATHO, 9T
KJIMEHT MOXXET HCIONb30Bath 3Ty ¢QyHkumio GetBuffer mis toro, utobbl m3meHnts 00beKT String
MHOXKECTBOM pasHbIX CIOCOOOB, He mpuberas K SBHOMY IpeoOpa3oBaHMIO THIOB. Harmpuwmep,
strcpy(s.GetBuffer(),"very Long String...") — BhoiHe 3aKOHHBIA KOX; JIFOOOM KOMITH-
JISITOP TIPOITYCTHUT €ro 0e3 Kakux Obl TO HU ObLIO 3aMeyaHuil. Ecii Obl MBI 0OBSBUIIM BO3BPAILAEMBII THIT
kak const char®, To npeacraBieHHbIH KO BbI3BAI Obl, [0 KpailHe# Mepe, OLIMOKY BPeMEHH KOMITHJIS-
WY, TaK YTO CIIy4aifHO MOCTYHHTH CTOJb OMACHO OBLIO OBl MPOCTO HEBO3MOYKHO — BBI3BIBAIOIIMI KOJ
JoJDKeH ObUI Obl HCIONB30BaTh IBHOE IIPEOOPa30BaHUe THIIOB (CM. peKkoMeHauu 92 u 95).

Ho maxe Bo3Bpar ykaszareneil Ha CONSt He yCTpaHSET BO3MOXKHOCTH CIIy4aifHOTO HEKOPPEKT-
HOI'O MCIOJIb30BaHMUs, IOCKOJIbKY UMEETCS €ellle OHA IIPo0ieMa, CBA3aHHAs C KOPPEKTHOCTBIO BHYT-
PCHHUX JaHHBIX Kjacca. B mpHBeqeHHOM BBILIE HPHMEPE C KIaccoM String, BBI3BIBAIOMINI KOJ
MOXKET COXPaHHTh 3HaueHHe, Bo3Bpainaemoe QyHkiueir GetBuffer, a 3arem BoimonHuTs Onepa-
LMK, KOTOPHIC NMPUBEAYT K pocTy (M mepememnieHuio) Oydepa String, 4ro B pe3yibrare MOXKET
IIPUBECTH K UCIOIb30BAHUIO COXPAHEHHOIO, HO 0oJiee HENEHCTBUTENBHOIO YKa3aTells Ha Hecylle-
CTBYIOLIMH B JaHHBIA MOMEHT Oydep. Takum 006pa3oM, €Ciy BBl CUUTAETE, YTO Y BaC €CTh MPUINHBI
JUIs1 00ecreueHus Takoro JOCTya KO BHYTPEHHEMY COCTOSHUIO, Bbl JOJDKHBI A€TAaIbHO JOKYMEHTHU-
pOBaTh, Kak J0JIT0 BO3BPAIIaeMOE 3HAYEHHE OCTAETCsI KOPPEKTHBIM M KaKHe ONEpalMy AENaloT ero
HEJICHCTBUTEbHBIM (CPaBHUTE C FAPAHTUAMU KOPPEKTHOCTU SBHBIX UTEPATOPOB CTaHAAPTHOM OuO-
mmoreku; cMm. [C++03]).

NcknioveHunda

WHorna Kiacchl 00s3aHBI [PEOCTABUTE JIOCTYI KO BHYTPEHHHM JECKPHUIITOPaM II0 HPHYHHAM,
CBSI3aHHBIM C COBMECTHMOCTBIO, HATIPUMED, JUTsl HHTep(eiica o CTaphIM KOJOM HIIH TIPH UCIIONIB30Ba-
Hun apyrux cucreMm. Hanpumep, std: :basic_string npemocrapisier JocTyl K CBOEMY BHYTPEH-
HEMY JIECKPUIITOPY MOCPEACTBOM (yHKIMA-uwieHoB data u C_Str s coBMECTUMOCTH ¢ (DYHKIHSI-
MH, KOTOpbIe paboTaroT ¢ ykazareiasmu C — HO He [UIsL TOr0, YTOObI XPAHUTh 3TH YKA3aTeNd U [bITaTh-
sl BBITIOJTHAT 3aITUCh ¢ MX moMonpio! Takne QyHKIMHM 10CTyma ‘“‘depe3 3aIHIO ABEph” BCEra sBIis-
FOTCSI 3]I0M ¥ JIOJDKHBI HCIIOJIB30BATHCSL OYEHb PEIKO M OYEHH OCTOPOXKHO, & YCIOBUS KOPPEKTHOCTH
BO3BPALIAEMBIX UMH JIECKPHIITOPOB JIOJDKHBI OBITh TOYHO TOKYMEHTHPOBAHBI.

Ccbinkn
[C++03] §23 » [Dewhurst03] §80 » [Meyers97] #29 ¢ [Saks99] * [Stroustrup00] §7.3 * [Sutter02] §9
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43. Pa3yMHoO nonb3ynrtecb nuanomon Pimpl

Pesiome

C++ nenaet 3aKphIThIe YICHBI HEJIOCTYITHBIMH, HO HE HEBUAUMBIMH. TaM, TJie 3TO ONpaB/bIBaET-
s OJTy4aeMbIMU MPEMMYIIECTBAMH, CIeIyeT MOgyMaTh 00 MCTHHHON HEBUANMOCTH, AOCTHUTaeMOM
npuMeHeHueM uauomsl Pimpl (ykazaTens Ha peanu3aluio) Uil peau3alun OpaHaMay>pOB KOMITH-
JISITOPA U MOBBIIICHHS COKPBITHS nHpopMaruu (cM. pexomenaanuu 11 u 41).

O6cyxaeHue

Korpa umeer cmbici co3naTth “OpaHaMaysp KOMITWIATOPA’, KOTODPBIA MOJHOCTHIO H30JIUPYET
BBI3BIBAIOIMIMN KOJ OT 3aKPBITBIX YacTeH Kiacca, BOCHOdb3yHTech naumoMoil Pimpl (ykasarens na
peanu3anyio): CKpoiTe UX 3a HEeMpo3pauHbIM yKa3areneM (ykaszaTesb (IPEANOYTHTENbHO MOIXO0/s-
LM MHTEJJICKTYaIbHBII) Ha OOBSBICHHBIH, HO TIOKA HE OIpeieleHHbIN Kiacc). Hanpumep:

class Map {
// ...

private:
struct Impl; .
shared_ptr<Impl> pimpl_;

)

Jaromuii Ha3BaHHUE UANOME yKa3aTellb OJDKSH HMCIOJIb30BAThCS ISl XPAHSHHUST BCEX 3aKPBITHIX
YJICHOB, KaK JaHHBIX, TaK M 3aKPBITHIX (YHKIMH-WIEHOB. DTO MO3BOJSIET BaM BHOCHUTH IPOU3BOJIb-
HBIC M3MCHEHHUS B 3aKPBITHIC JIETANM PeaT3aliy BallluX KJIAcCOB 0e3 Kakoi Obl TO HU OBLIO PEKOM-
IIWIIIMY BBI3BIBatOIIero koaa. CBo0oaa n He3aBUCUMOCTh — BOT OTJIMUHUTEINILHBIE YEPTHI paccMar-
puBaeMoii uANOMBI (CM. peKoMeHaauuto 41).

[Ipumeuanue: oOBABIANTE yKa3aTedb HA 3aKPHITYI0 PEATU3ALMIO, KaK IIOKa3aHO — C MCHONB30-
BaHHEM JBYX 00bsBIeHHI. Eciy BBl CKOMOMHHpPYETE JIBE CTPOKH C MPEABAPUTEIBHBIM OOBSIBICHHEM
THIA ¥ yKa3aTels Ha HeTO B OJIHY HHCTPYKIMiO struct Impl*pimpl;, aTo O6yaer BIoJIHE 3aKOH-
HO, HO U3MEHHUT CMBICI OOBSIBJICHUS: B 3TOM ciydae ImpT1 HAXOMUTCS B OXBATHIBAIOLIEM IIPOCTPAH-
CTBE MIMEH U HE SIBIISETCS BIOKEHHBIM THUIIOM BaIllero KJlacca.

HMeeTcst Kak MUHUMYM TPU TIPHYHMHBI IS UCTIOIBb30BaHuUs Pimpl, ¥ Bce OHM BBITEKAIOT U3 pa3-
JIMYHS MKy JOCTYIHOCTBIO (B COCTOSIHUH JIM BBl BBI3BATh MIIM HCIIOIB30BaTh HEKOTOPHIH OOBEKT)
Y BUJUMOCTBIO (BHIHMM JIM 9TOT OOBEKT IJIs BAC M, TAKAM 00Pa30M, 3aBHCHTE JIM BBl OT €ro Onpee-
nenusi) B C++. B yacTHOCTH, BCe 3aKpBIThIC WICHBI KJacca HEJOCTYIHbBI HUKOMY, KpoMe (YHKIHH-
YJICHOB U Jpy3€eii, HO 3aTO0 BUIMMBI BCEM — JIF0OOMY KOJTy, KOTOPOMY BHIMMO OIpe/eIeHUe Kiacca.

IlepBoe cieacTBue 3TOr0 — MOTEHIMAIBLHO OOJbliiee BpeMs COOPKH MPHIOKEHUS U3-3a 00pa-
OOTKM M3IHIIHUX ONPEIeNCHUI TUIOB. J{Jsl 3aKPBITHIX TAHHBIX-WICHOB, XPAHAIIUXCS [0 3HAYCHUIO,
1 TIapaMeTPOB 3aKPHITHIX (QYHKLIUH-UICHOB, IEpeAaBaeMbIX M0 3HAUYSHHUIO MM UCIIOIb3YEMBIX B BH-
JMMOM peaiu3aliii (GYHKIHNA, TUIBI TODKHBI OBITH ONMpEeieHbl, JaXKe eClIM OHM HHUKOrAa He MOo-
TpeOyIOTCSl B JAHHOM eIMHUIE KOMIWIIINUA. DTO MOXKET IIPUBECTH K YBEIMYEHHIO BPEMEHH COOp-
KU, HAIpuMep:

cl asi/c {

pri vate:
AComplicatedType act_;

)
3aronoBouHblil (aiit, conepxamuii onpenencnue knacca C, JIODKEH TakkKe BKIOYATH 3arojio-
BOUHBIN (aiii, comeprxaiuii onpesereane AComplicatedType, KOTopsIil B CBOIO OYepe/Ib TPaH-
3UTHBHO BKJIIOYACT BCE 3ar0J0BOYHBIC (ailiibl, KOTOPbIE MOTYT IIOTPEOOBATHCS IUISI OPEICIICHUSE
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AComplicatedType, u T.1. Eciin 3arooBouHble (aiiibl UMEIOT OOJBIIME pa3Mephl, BpeMs KOM-
MIISIIAE MOXKET CYIIECTBEHHO YBEITHUUTHCS.

BTtopoe cneactBue — cozgaHne HEOJHO3HAYHOCTEH M COKPBITHE MMEH ISl KOJa, KOTOPBIHA IBI-
TaeTcs BbI3BAaTh PYHKIMIO. HecMOTpst Ha TO, YTO 3aKpbITask HYHKLUS-WICH HE MOXKET ObITh BHI3BaHA
KOJIOM BHE €€ Kilacca M ero Apy3ei, OHa TeM He MEHee yJacTBYeT B ITOMCKE UMEH M Pa3pelIeHu! I1e-
pPEerpy3Kd U TeM CaMbIM MOXET C/IeNaTh BBI30B HEOMHO3HAYHBIM HJIM HEKOPPEKTHBIM. Ilepen BbI-
MIOJTHEHNEM IPOBEPKU TOCTYMHOCTH C++ BBIMOJIHSACT IOMCK UMEH U pa3pelleHne neperpysku. 1s-3a
9TOr0 BUIUMOCTH UMEET OOJiee BHICOKUIT IPUOPUTET:

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 n 3 He
// noaxopAaT (mMorna 6bl nmoaouTuU GyHkuMa 1, Ho
// ee Henb3s paccMaTpuMBaTb, TaK OHA CKpbiITa OT

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

// HepocTynHa (mMorna 6bl MCNO/b30BaATHCHA
// GyHKuMa 2, HO OHa He paccMmaTpuBaeTcsa, Tak
// Kak y @GYyHKUMM 3 nydllee COOTBETCTBUE

// aprymeHTy)

B crpoke A 00XOmHOH TIyTh COCTOMT B TOM, 4YTOOBI SIBHO KBIM(HUIMPOBATH BBI30B Kak
::Twice(21) mis Toro, 4yroBbl 3aCTABUTH MOUCK UMEH BHIOpATh rioGanbHyro (GyHKIH. B crpoke b
00XO/THO# ITyTh COCTOMT B JI00ABIEHNH SIBHOTO Mpeobpa3oanust Trma €. Twice(string("Hello™))
JUTSL TOTO, 4TOOBI 3aCTAaBUTH Pa3pelleHHe Meperpy3Ki BhIOpaTh cOOTBETCTBYIONLYIO (hyHKIMI0. HexoTopsie
13 TaKUX MPOOJIEM, CBSI3aHHBIX C BHI30BAMH, MOYKHO PELINTh W 0€3 MpUMeHeHus uauombl Pimpl, Hanpu-
Mep, HUKOTZIa He MCIIOJb3Ysl 3aKphIThe Neperpy3K (yHKUMH-YIEHOB, HO HE Ul BCeX MpoliieM, paspe-
LIAMBIX TIPH MOMOIIM HAXOMBI Pimpl, MOKHO HaliTH Takue 00XOHbIC ITyTH.

Tperbe clie/iCTBHE BIMSIET HA 00paboTKy omMOOK 1 Ge3omacHocTs. PacemoTpum mpumep Widget
Toma Kaprumia (Tom Cargill):

class widget { // ..

public:

. Widget& operator=( const widget& );
private:
T1 tl1_;
T2 t2_;

3

KopoTko roBopsi, MBI HE MOXEM HamucaTh Omeparop operator=, KoTopslii obecreunBacT
CTPOTYIO TapaHTUIO (WK XOTs Obl 0a30BYIO0 TapaHTHUIO), €ClIM omnepauuu T1 win T2 MOTYT IaBaTh
HeoOpaTuMble cOou (cM. pekoMeHalmio 71). Xopolie HOBOCTH, 0JJTHAKO, COCTOSIT B TOM, 4TO TPH-
BEeJICHHAs Jlajiee MpocTas TpaHcopMalys Becerja obecrneynBaeT, Kak MUHUMYM, 0a30BYIO TapaHTHIO
11l 0E30TIaCHOTO MPHCBAMBAHMS, U KaK MPABUJIO — CTPOTYIO TapaHTHIO, €CId HeOOXOJUMBIE OIle-
paumu T1 u T2 (2 UMEHHO — KOHCTPYKTOPHBI U IECTPYKTOPBI) HE UMEIOT MOOOYHBIX P dekToB. J[s
9TOTO CIEAYeT XPaHUTh OOBEKTHI HE MO 3HAUYEHHMIO, a MOCPEACTBOM yKasaTeleH, IpeanouTHTEIHHO
CHPATaHHBIMU 33 CIMHCTBEHHBIM yKa3aTelIeM Ha Pean3alluio:
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class widget { // ..
public:
widget& operator=( const widget& );

private:
struct Impl;
shared_ptr<Impl> pimpl_;

1

widget& widget::operator=( const widget& ) {
shared_ptr<Impl> temp( new Impl( /*.*/ ) );
// W3MmeHseMm temp->tl_ n temp->t2_; ecnM Kakaa-To u3
// onepauun paet cbow, reHepupyem UCKIW4YeHue, B
// NPOTUBHOM C/llyyae — MPUHMMAEM BHECEHHble WU3MeHeHUS :
pimpl_ = temp;
return *this;

}

NcknioveHunda

B TO Bpems Kak BbI IOJIydaeTe BCE MPEUMYIIECTBA JOMNOJIHUTEIHHOTO YPOBHS KOCBEHHOCTH,
po0JeMa COCTOUT TOJBKO B YBEJIMUYCHUH CIIOKHOCTH Kojia (cM. pekoMeHnarmu 6 u 8).

Ccblinku

[Coplien92] §5.5 ¢ [Dewhurst03] §8  [Lakos96] §6.4.2 « [Meyers97] §34 ¢ [Murray93] §3.3 ¢
[Stroustrup94] §2.10, §24.4.2  [Sutter00] §23, §26-30  [Sutter02] §18, §22 « [Sutter04] §16-17
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44. NpeanountanTte PyHKUNUN, KOTOPbLIE
He ABNIIOTCH HU YJ1IeHaMM, HU APY3bSAMM

Pesiome

TaM, TA€ 5TO BO3MOXHO, NPEANOYTUTEIILHO ACIaTh (byHI(HI/II/I HC WICHAMU U HC IPY3bsIMH KJIACCOB.

O6cyxaeHune

OyHKIWH, HE SBIISIONIMECS YWICHAMH WU JIPY3bsIMH KJIACCOB, MOBBIIIAIOT CTEICHb WHKAICYJIS-
LUK TyTEM CHIKCHHUS 3aBUCMOCTEH: TEJIO0 TaKoil (DYHKIIMH HE MOXET 3aBHCETh OT 3aKPBITHIX H 3a-
IIUIIEHHBIX WIEHOB Kiacca (cM. pekoMenaanuio 11). OHu Takke pa3pymiaroT MOHOJUTHOCTH KJlac-
COB, CHIDKasl CBSI3HOCTH (CM. PEKOMEHAAIMIO 33), U MOBBIMIAIOT CTENEHb 00O0OIICHHOCTH, TaK Kak
CJIOKHO MHUCATh MA0IOHBI, KOTOPBIE HE 3HAIOT, SBJISAETCS JIM MHTEPECYOIas Hac Onepalys YICHOM
JAHHOTO THIA WIK HET (CM. peKoMeHaanuio 67).

Jnst onpesieneHus Toro, 10/bKHA M (GYHKIMS ObITh peai30BaHa Kak 4iCH W/WiM APYr Kiacca,
MO>KHO BOCITIOJIb30BAThCSI CIICAYIOIIUM aIrOPUTMOM:

// EC/M y Bac HeT Bblbopa — AENanTe Q@YHKUMO YJ1EHOM.
ECnn GyHKUMA npeacTaBnseT cobol OAWH U3 OnNepaTopoB =, ->,
[] vam (O, koTopble AONXHbI BbITH YneHamu,
TO
AenanTe JaHHyl (QYHKUMIO 4/leHOM Kracca.
/) ECnu @yHKUMA MOXET ObiTb HE YJIEHOM U HE APYIroMm J/inbo
// MUMETCA OnNpesesIeHHbIE MPEUMYIJeCTBA OT TOIro, YTOobbl CAENaTh
// ee He 4YJIeHOM U APYyrom
MHave ecnu 1. dyHKuUuA TpebyeT neBbil aprymMeHT WHOro Tuna
(kak, Hanpumep, B Cly4ae OnepaTopoB >> WIN <<)
win 2. TpebyeT npeobpasoBaHusa TUMNOB AJA J1IeBOr0 aprymeHTa,
win 3. MoxeT b6biTb peann3oBaHa C WCMNOJIb30BAHWEM TONbKO
OTKpPLITOro MHTeptenca knacca
TO
caenanTe ee He 4neHom knacca (U, npu HeobxoaumocTw,
B cnayydyasx 1 u 2 - apyrom)
ECAn dyHKuMs TpebyeT BUPTYASIbHOrO MNOBEAEHUA,
TO
pobaBbTe BUPTYanbHyl QyHKUMo-yneH ans obecneyeHus
BMPTYya/libHOFO NOBeAEHUsA, U peanu3ynTe (yHKUMIO-HE 4jieH
C UCMNOMIb30BAHWEM 3TOW BUPTYANbHON (QYHKLUW.
MHaye
caenamte ee GyHKUMEN-Y/IEHOM.

Mpumepsbl

Ilpumep. basic_string. Ctaugaptusiit knacc basic_string gepecayp MOHOJUTEH U MMe-
et 103 ¢ynkiuu-uieHa, u3 Kotopsix 71 6e3 morepu 3PPEKTUBHOCTH MOKHO ClieNaTh (GpyHKUIUSAMH,
HE SIBILIFOIIMMUCS HU WICHAMH, HU JPY3bsSIMH Kilacca. MHOrme M3 HHUX AyOnupyroT (YHKLHOHAb-
HOCTh, YK€ HUMCIOLIYIOCS B KaueCTBE allTOPUTMA CTAHAAPTHOW OMOIHOTEKH, JMOO MPENCTABISIOT
c00O0# aNropuTMBbI, KOTOPHIE MOTJIM ObI HCIIOJIB30BATHCS OOJIee MIMPOKO, €ClIi Obl HE ObLTH CrpsiTa-
HBI B Kiacce basic_string. (Cm. pekomennamuu 5 u 32, a taxke [Sutter04].)

Ccbinku

[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 oomKHbI
pa3pabaTtbiBaTbCq BMECTE

Pesiome

Kaxxmas neperpyska void* operator new(parms) B Kiacce JO/DKHA COMPOBOXKIATHCS COOTBET-
CTBYIOLIEH Teperpy3koii oneparopa void operator delete(void*, parms), rae parms — crm-
COK THIIOB JIOTIOTHUTEIBHBIX TTAPaMETPOB (TIEPBbIi M3 KOTOPHIX Beerma Std: : size_t). To xe oTHOCHT-
cs1 U K oreparopam Juist MaccuBoB new[ ] u delete[].

O6cyxaeHune

O6b4HO penko TpeOyeTcss 00eclevnTh HAIWYME IOJIb30BATEILCKUX OMEPATOPOB NEeW WM
deTete, Ho eciu Bce ke TpebyeTcst OMH U3 HUX — TO 00BIYHO TpebyroTest onu 06a. Eciu BbI on-
penensiere crienuGUIHBIN AT JAHHOTO Kijacca omeparTop T::operator new, KOTOpBIH BBIIOIHS-
€T HEKOTOPOE CIEIHAIbHOE BBIJEICHUE MaMATH, TO, BEPOSTHEE BCErO, BBl JOJDKHBI ONPEAEIUTH
1 CrienUGUIHBIN TS TAaHHOTO Kiiacca ormeparop T: :operator delete, KoTopblit BHITOIHAET CO-
OTBETCTBYIOIIEE OCBOOOXKICHNE BBIZICTICHHON MTAMSTH.

[MosiBneHne naHHOI peKOMEHIIAIIMN CBSI3aHO C OJHOM TOHKO# MPOOJIEMOI: IO B TOM, YTO KOM-
MIJISTOP MOKET BhI3BAaTh IIEPErPYKeHHbIN oriepatop T: :operator delete gaxe eciu Bbl HUKO-
IZla sIBHO €ro He BbI3bIBaeTe. BOT modemy BHI Bcerza AOJDKHBI IPENOCTABISATH ONEPATOPHl hew
u delete (a raxxe oneparopsl new[] u deTete[]) mapamu.

ITycTb BBI OnIpeaennim Kiaace ¢ MoJb30BaTeNbCKIM BBIICICHUEM TTaMSTH:

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);

1
BBI BBOJIUTEC HpOCTOﬁ HpOTOKOJI JUJISI BBIACJIICHUA U OCBOGO)KZ[GHI/I}I IIaMsITH.
[ ] BLI3I>IBaIOHII/II71 KO MOXET BBIACIATH 06T)CKTLI Tumna T J'II/I60 HpI/I IIoOMOIIHu pacnpez[enMTensl

10 YMOJIYaHHIO (UCIIONBL3YS BBI30B NeW T), 1100 NpH HOMOLIU I0JIb30BaTEILCKOTO Pacipe-
nemurens (BezoB new(alloc) T,rme alloc — oOwekt Trma CustomAlTocator).

e Enuncreennsiii oneparop delete, KOTOPbI MOKET GBITH MCIIOIB30BAH BBI3BIBAOIINM KO-
JIOM — orepaTop mo ymondanuto operator delete(size_t), Tak 49T0, KOHEYHO, BBI
JIOJDKHBI PEaiM30BaTh €ro TaK, YTOObI OH KOPPEKTHO OCBOOOXKIAN MaMsSITh, BBIICICHHYIO
JIFOOBIM CIIOCOOOM.

TToka BCe B MOPSIKE.
OJIHAKO KOMITHIIATOP MOKET CKPBITO BBI3BATH JPYTYIO MEPErpysKy omneparopa delete, a umeHHO
T::operator delete(size_t, CustomAllocator&).Dro cBsS3aHO ¢ TEM, YTO HHCTPYKIIHS

T* p = new(alloc) T;
Ha CaMOM [J1cJi€ pasBopalmBaeTcx B HEUTO HaH0ﬂ06I/Ie

// CreHepupoBaHHbIM KOMNUAATOPOM KOA ANs
// WHCTpykumn 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

}

catch(.) { // C6bon B KOHCTpPYKTOpe...
T::operator delete(__compilerTemp, sizeof(T), alloc);

y throw;

Hrtak, KOMIHIATOp aBTOMATHYECKH BCTAaBIAET KOJ BBI30BA COOTBETCTBYIOIIETO OIEpaTopa
T::operator delete mus neperpyxenHoro oneparopa T::operator new, 4To COBEpLICHHO
JIOTHYHO, €CJTH BBIZICJICHUE NMAaMSTH TPOLIIO YCIENIHO, HO Mpou3oiel cOoil B KoHCTpykTope. “Coor-
BeTCTBYIOLIas” curHarypa omeparopa delete nmeer Bug void operator delete(void®,
napameTpbl_onepaTopa_new).

Tenepp nepeiinem k camomy uHTepecHomy. Cranmapt C++ ([C++03] §5.3.4(17)) rmacut, uto
TpUBEICHHBIN BBIIIE KOA OyIeT reHepupoBaThCA TOTAA M TOJIBKO TOT/A, KOTJa PealbHO CYIIeCTBYeT
COOTBETCTBYIOIIAs TIeperpy3ka omneparopa delete. B mpotuBHOM citydae kon BooOuie He Gynaer
BBI3bIBATH HUKAKOro oneparopa delete mpu cOoe B KoHCTpyKTOpE. JIpyrMH ClIOBaMH, IpH cOOsIX
B KOHCTPYKTOPE MBI IIOJIy4UM yTeuKy namstu. M3 mecTu NpoBEpeHHBIX HAMU PacIpOCTPaHEHHbIX
KOMITMIIITOPOB TOJNBKO JIBA BBIBOAWIIH MPEAYNpPEKACHNE B TaKOH CHTyaruu. BoT modemy Kaskablif
neperpyXeHHbIil orneparop void* operator new(parms) mOKEH COMPOBOXAATHCSI COOTBET-
cTByfOMIEH meperpy3koii void operator delete(void*, parms).

NcknoveHunda

Pasmemaronuii onepatop hew

void* T::operator new(size_t, void* p) { return p; }
He TpeOyeT HaJIn4Msi COOTBETCTBYIOIIEro oneparopa delete, NOCKOJIbKY peajbHOTO BBIICICHHUS Ma-
MSITH [IPH 3TOM HE IPOUCXOIUT. Bee MpoTecTHpOBaHHBIC HAMU KOMIIMIISITOPBI HE BBIAABAIM HHKAKUX
HPEAYIPEXACHNH 10 TMOBOAY OTCYTcTBHsL omeparopa void T::operator delete(void¥®,
size_t, void¥).
Ccbinku

[C++03] §5.3.4 « [Stroustrup00] §6.2.6.2, §15.6 * [Sutter00] §36
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46. MNpu HaNN4YMU NONIb30BaTENIbCKOro hew
cneanyeT NpenocTaBNiiThb BCe CTaHOapTHbIe
TUMbI 3TOro onepartropa

Pesiome

Ecnu knace onpezensier mo0yi0 neperpysKy onepaTopa New, oH JOJDKEH Meperpy3uTb Bce TpH
CTaHJAPTHBIX THIA TOTO OIepaTopa — OOBIYHBIH New, pa3MelaoIui U He TeHEPUPYIOLIUNA UC-
KimoueHuid. Eciamu 3Toro He cpenarb, TO 3TH ONEPaTOPbl OKAXYTCS CKPBITHIMH U HEIOCTYIHBIMH
I0JTb30BATENSIM BaIero Kilacca.

O6cyxaeHue

OGBIYHO TIOJB30BATENBCKUE OriepaTtopsl New u de’lete HyKHbI OUCHb PEIKO, HO €CIIH OHH BCE JKe
OKa3bIBAIOTCS HEOOXOIMMBI, TO BPSII JTH BBI 3aXOTHTE, YTOOBI OHU CKPBHIBAJIM BCTPOCHHBIC CHIHATYPBL

B C++, mocie Toro Kak Bbl ONPEICIUTe UM B 00JaCTH BUAMMOCTH (HampuMmep, B 00JIaCTH BH-
JMMOCTH KJIaCCa), BCE TAKHE JK€ MMCHA B OXBATHIBAIOIINX OOJACTSAX BUANMOCTH OKaXYTCS CKPBITHI
(HampuMep, B 0a30BBIX KJIaccaX WM OXBATBIBAIOLIMX MPOCTPAHCTBAX UMEH), TaK YTO MEperpyska
HUKOT/1a He paboTaeT uepe3 rpaHuilpl o0nacTei BuauMoctu. Kornma peus uaer o0 UMEHHU orepaTopa
new, HeoOX0AUMO OBITh OCOOCHHO OCTOPOKHBIM M BHHUMATEIBHBIM, YTOOBI HE YCIOXKHATH JKH3HB
cebe 1 I0Ih30BaTENsIM BALIETO Kiacca.

ITycThb BBI OMPEACIIN CICSAYIONIHI onepaTop new, crenuduaHbIil A7s Kiacca:

class C {

// CKpbiBaeT TpW CTaHAAPTHLIX BUAA onepaTopa hew
static void* operator new(size_t, MemoryPool&);
3
Tenepb, €CJIM KTO-TO IONBITACTCSA HAIMCATh BBIPAXKCHHUC C 06BI‘~IHI>IM CTaHIAPTHBIM new C,
KOMITUJIATOP COO6HII/IT O TOM, 4YTO OH HE€ B COCTOsSIHUU HaUTH OGBI‘IHLIﬁ CTapLIﬁ orneparop new.
OO6bsiBrenne meperpy3ku C::operator new ¢ mapamerpoMm Tuma MemoryPool ckpbiBaeT Bce
OCTAJIBHBIC TECPETrpy3KH, BKIIHOYAs 3HAKOMBIC BCTPOCHHLIC rn06am>H1>1e BEpCHH, KOTOPBIC BCE MbI
3HAEeM U JIIOOUM:

void* operator new(std::size_t); // 06bIYHbIN
void* operator new(std::size_t,

std::nothrow_t) throw(); // He reHepupywwmin MUCKANYEHUN
void* operator new(std::size_t,
void¥); // Pa3meuawiymm

B kauecTBe Apyroro BapuaHTta cOOBITHH NPEIIOIOKHUM, YTO Balll KJIACC MPEAOCTABISIET HEKOTO-
py!o cneunuyHyIo JJs JTaHHOTO KJlacca BEPCHUIO orepaTtopa hew — oHy u3 Tpex. B Takom ciyuae
9TO 0OBSIBIICHHE TAaKXKe CKPOET OCTaJIbHBIE [[BE BEPCHU:

class C {
/

// CKpblBaeT ABe ApYyrue cTaHAapTHble BepcuM onepatopa hew
static void* operator new(size_t, void*);
};
[penmoururensHo, 4TOOB! y Kinacca C B ero 007acTh BUAMMOCTH OBUIM SIBHO BHECEHBI BCE TPHU
CTaHJapTHBIC Bepcuu omneparopa new. OOBIMHO BCE OHU JOJDKHBI UMETh OJHY M TY )K€ BHAUMOCTb.
(BuaumoCTh JUis OTIIENBHBIX BEPCHI MOXKET OBITH ClIeTIaHa 3aKPBITOM, €CJIM Bbl XOTHTE SIBHO 3aIlPETHTh
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OJIH M3 BapUAaHTOB OIEPaTOpa New, OHAKO Lelb JaHHOH PEKOMEHIAINN — HAIIOMHHTB, YTOOBI BB
HE CKpBUIM 3TU BEPCUH HETIpeTHaMEPEHHO. )

3aMeTuM, 4TO BBl JOJDKHBI BCET/Ia M30€raTh COKPBITHS Pa3MEIIAIOIero New, IoCKOJIbKY OH HH-
TEHCHBHO HCIIOJIb3YETCsl KOHTeHHepaMH CTaHAAPTHOW OMOINOTEKH.

Bce, 4T0 OCTaN0OCH YIIOMSHYTH, — 3TO TO, YTO BHECEHHE OIEPATOpPa NeW B 00JacTh BUANMOCTH
MO>KET OBITh C/ENTaHO IBYMS Pa3IM4YHBIMH CIIOcCOOaMH B ABYX pa3HbIX cUTyauusx. Eciam 6a3o0Bblii
KJIaCC BAIIETO KJIacca TaKKe OIpeNIeNsieT orepaTop New, Bce, YTO BaM Halo, — “‘pacKphITh” omepa-
TOp hew:

class C : publicB { // ...

public:
using B::operator new;
)

B mpoTuBHOM ciydae, eciu He uMeeTcs 6a30BOr0O Kiacca MM B HEM HE OIpEeieH OIepaTrop
new, Bbl JIOJDKHBI HAaIKCaTh KOPOTKYIO IEpPEChUIAIONIYI0 (YHKLIHUIO (IOCKOJBKY HENb3s MCHOJIb30-
BaTh US1NQ 11 BHECEHUS MMEH M3 TJI00aIbHON 001aCTH BUIMMOCTH):

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);

3

PaccMOTpeHHas: pEKOMEHIAIMs IPUMEHNMA TAKKE K BEPCUSAM OIEPATOPOB Ui MACCHMBOB —
operator newl[].

W3beraiire Be30Ba Bepcun hew(nothrow) B Bamem koje, HO TeM He MeHee 00ecriedbTe U ee,
9TOOBI MOJIB30BATENHN BAIIETO KIACCca HE OKA3aJIUCh B KAKOH-TO MOMEHT HEIIPHUSITHO Y IMBJICHBL

Ccbinkn
[Dewhurst03] §60 « [Sutter04] §22-23
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KOHCTPYKTOPbI, AeCTPYKTOPLI
U KONupoBaHue

Ecnu cmaHdapm npueein eac K O6pbl€y, oMo ewe He 3Hadum, 4mo 6bl
00J12ICHbL NnpvlcHYmMb C He2o.

— Hopwman Hdaiimona (Norman Diamond)

O Bounbmioit YerBepke cnennanbHbIX GYHKIMN OBLIIO CKa3aHO AOCTaTOYHO, YTOOBI BBl HE yIHB-
JSUTHCH TOMY, YTO MM IIOCBSIIIEH OTHENBHBIM pasfen. 371ech cOOpaHbl 3HAHUS U MPAKTHKA, CBS3aH-
HBIE C KOHCTPYKTOPaMH 10 YMOJIYaHHUIO, KOIUPYIOIUMH KOHCTPYKTOPaMH, KOTIUPYIOIUM IIPHCBau-
BaHHMEM U JECTPYKTOPAMH.

OpHa U3 IPUYUH, IO KOTOPBIM Ipu padoTe ¢ 3TUMHU (PYHKUMSAMHU cIeayeT ObITh 0COOEHHO BHU-
MaTeNbHBIMH, 3aKITI0YAeTCsl B TOM, YTO €CIU BBl JaJUTe KOMIMIATOPY XOTs OBl IOJIIIAaHCA — OH TYT
JKe Hamumer 3TH QyHKIMHU 3a Bac. Emie onHa npuynHa cocTouT B TOM, 4TO C++ M0 yMOJIYaHHIO
paccMaTpuBaeT KJIacChl KaK THIIBI-3HAUCHHMS, HO JAJICKO HE BCE THIIBI MMEHHO TAaKOBHI (CM. PEKO-
Menpanmio 32). Hago oryeTrnuBo moHMMarh, KOrjga clieayeT mucaTh (MM 3alpeliaTb) 3TH CIeLU-
anpHble (QYHKIMU SBHO, M CIEIOBATh MIPAaBHIaM U PEKOMEHIALUsIM M3 3TOTO paszzesa — 3TO MOMO-
JKEeT BaM B HallMCaHUU KOPPEKTHOTO, paclIupsieMoro u 6€301macHoro Koja.

B atom pa3zzene Mbl cunTaeM Hanbosee 3HaUMMOM pekoMeHaanuto 51 — “JlecTpyKTopbl, GyHK-
LIUM OCBOOOKICHHUS pECYpCOB M 0OMeHa He OmnOaoTes’” .



47. Onpepenate n UHULNANN3NPYNTE
nepemMeHHble-4sieHbl B O4HOM nopsake

Pesiome

ITepemMeHHBIE-UIICHBI BCETIa MHULHAIU3UPYIOTCS B TOM IOPSZIKE, B KOTOPOM OHU OOBSIBICHBI IIPU
OIIpE/ICJICHNH KJIacca; MOPSII0K X YIIOMHUHAHMS B CIIMCKE MHULAIN3ALUH KOHCTPYKTOpa UTHOPUPYET-
cst. YOeauTecs, 4To B KOJe KOHCTPYKTOpA yKa3aH TOT JKe HOPSIOK, YTO U B OIPEAEICHIN Kiacca.

O6cyxaeHue

PaccMotpum crenyromuii kox:

class Employee { )
string email_, firstName_, lastName_;

publ 1Er$1i)1oyee( const char* firstName, const char* lastName )
firstName_(firstName), TastName_(lastName)
, email_(firstName_+"."+lastName_+"@acme.com"™) {}

3

3TOT KOA COACPIKHUT OUIMOKY, CTOJIb K HEIPHATHYIO, CKOJIb M TPYIHO OOHapyxuBaemyro. I1o-
CKOJIBKY wieH email_ oObsiBieH B onpeaenenun kiacca jgo Tirst_u last_, on Oyner unuima-
JIM3UPOBAH MEPBBIM U OYIET MBITATHCS HCIIOIb30BaTh CIIe HE MHULIHAIN3UPOBAaHHBIC mOisi. boiee
TOTO, €CITU ONpENIeNICHNEe KOHCTPYKTOPa HAXOAUTCS B OTACIBHOM (aiiie, TO BHUIBUThH TAKOE yAaleH-
HOE BIIMSIHHC TOPsIAKa OOBSBICHHUS MEPEMCHHBIX-WICHOB Kilacca Ha KOPPEKTHOCTh KOHCTPYKTOpa
OKa)KETCsI eIl TPy THEe.

Drta 0COOCHHOCTh f3bIKa OOYCIOBJICHA HEOOXOIUMOCTBIO TapaHTHPOBATh CIAMHBIA TOPSIOK
YHUYTOXKEHHUS YICHOB; B MMPOTUBHOM ClIy4ae AECTPYKTOP ObLT OBl JOJDKEH YHHYTOXKATh OOBEKTHI B
pa3HOM MOPsIAKE, B 3aBUCHMOCTH OT TOrO, B KAKOM MMEHHO MOPSIKE KOHCTPYKTOP CO3/aBai HX.
HaxnamHbie pacxobl, HEOOXOMMBIE JUIsl PELICHHS 3TOM MPOOIeMbl, TPHU3HAHBI HEPUEMIICMBIMH.

Penienne 3akmoyaeTcsi B TOM, 9TOOBI BCEIa MMCATh HHUIHAIN3ATOPBI YWICHOB B TOM K€ IIOPSII-
Ke, B KOTOPOM 3TH WIEHBI OOBSIBICHBI B Kiacce. B 3TOM ciiydae cpa3y CTaHOBSATCS OYCBHIHBIMH BCE
HECKOPPEKTHBIEC 3aBHCHMOCTH MEXIy WieHamu. Elue Jydnie moJHOCTBIO M30eraTh 3aBHCHMOCTH
VHHIMATA3AIMI OJJHOTO WIEHA OT IPYTHX.

MHorne KOMIWIITOPBI (HO HE BCE) BBIAAIOT MPEAYNPESKICHIE IPH HAPYLICHUH 3TOTO IPaBHJIA.

Ccblinku

[Cline99] §22.03-11 * [Dewhurst03] §52-53 » [Koenig97] §4  [Lakos96] §10.3.5 ¢ [Meyers97]
§13 ¢ [Murray93] §2.1.3 » [Sutter00] §47

100 KOHCTPYKTOpEI, eCTPYKTOPbI U KOMUMPOBaHME

Ctp. 100



Ctp. 101

48. B KOHCTPYKTOpaxX npegnodyvtamre
MHUUMaNM3auunio NnpucBanBaHuIO

Pesiome

B KOHCTPYKTOpAaX MCIOJIb30BAHNEC MHHUIHUATIN3AllUN BMECTO IIPUCBAUBAHUA IJId YCTAHOBKH 3Ha-
YEeHHH NEPEMCHHBIX-YICHOB MMPECAOXPAHACT OT HeHy)KHOfI pa6OTI>I BPEMCHH BBLIIIOJIHEHHUS IPU TOM
ke o0beMe BBOIMMOTI'O HCXOJHOI'O TCKCTA.

O6cyxaeHune
KOHCTPYKTOPBI TEHEPHUPYIOT CKPBITHINA KOJ MHUIMATU3AUU. PaccCMOTpUM Clieyronuii Ko
class A {
string sl_, s2_;
public:
AQ { s1_ = "Hello, "; s2_ = "world"; }

)
B neiicTBUTENBHOCTH CFeHepHpOBaHHBIﬁ KOJI KOHCTPYKTOpA BBIINIAAUT TaK, KaK €CJIN ObI BbI Ha-
mucaliun:

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

To ecTb OOBEKTHI, HC MHHIMAIM3UPOBAHHBIC BAMH SIBHO, aBTOMATHYCCKH HHUIUATH3UPYIOTCS
C HCTOJIb30BaHUEM UX KOHCTPYKTOPOB IO YMOJYAHHIO, MOCJIE YEro BBIMOJHSACTCS MPHCBAHBAHUE
3HAYCHHI C MCMOIB30BAHHEM HX OIEPATOPOB MpHCBaMBaHus. Yale BCEro omneparopsl IMPHCBanBa-
HUSI HETPUBUAJBHBIX OOBEKTOB BBIMOJHSIIOT HEMHOTO OOJNbIIE pabOThl, YeM KOHCTPYKTODBI, MO-
CKOJIbKY pabOTaI0T C YK€ CO3JaHHBIMH O0BEKTaMHU.

Takum 00pa3oM, MHHIHATA3AIMSI MEPEMEHHBIX-YWICHOB B CIIUCKE WHHIHAIN3ALUN JAeT KOJI,
JIy4llle BEIPAXKAIOIINH Ballli HAMEPEHHUS U 0OBIYHO 00Jiee OBICTPBIIT U MEHBIIIETO pa3Mepa:

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

DTa METOJHMKA HE SBJISETCS MPEXKICBPEMEHHON ONTHMHU3AIMEH; 3T0 — HM30eKaHUEe TPEKICBpE-
MEHHOI neccuMu3anuu (CM. peKoMeHaauuio 9).

NcknouyeHuns

Bcerpa BrimonHsiiTe 3aXBaT HEYNPABIIEMOTO pecypca (Hampumep, BBIACICHHE MaMITH Omepa-
TOPOM NEeW, pe3yibTaT KOTOPOro He NMepeNaeTcsi HEMEUIEHHO KOHCTPYKTOPY MHTEUIEKTYaJbHOTO
yKa3zaTellsl) B TeJie KOHCTPYKTOpa, a He B criicke nHuimanu3anun (cm. [Sutter02]). Koneuno, myurre
BCEro BooOIIe HEe UCIIOJIb30BaTh TAKUX HEOE30IIaCHBIX 1 HE MMEIOLIHX BJIAJIENbLa PeCypcoB (CM. pe-
KoMeHanuio 13).

Ccblinku

[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 PYHKLUN
B KOHCTPYKTOpaXx u AecTpyKTopax

Pesiome

BHYTpH KOHCTPYKTOPOB U AECTPYKTOPOB BUPTYAIbHBIC (QYHKIMU TEPSIOT BUPTYAIBHOCTh. XyXKe
TOr0 — BCE NPSIMblE WX KOCBEHHbIE BBI30Bbl HEPEAM30BaHHBIX UUCTO BUPTYalbHbIX (QyHKUMH U3
KOHCTPYKTOpa WM JIE€CTPYKTOpa MPUBOIAT K HEOIpeAereHHOMY MoBeleHuto. Ecau Bam nmzaiin
TpebyeT BUPTYyallbHOI Nepeauu B IPOU3BOIHBIN KIacC U3 KOHCTPYKTOpa WK AECTPYKTOpa 0a30Bo-
o KJ1acca, ClielyeT BOCI0JIb30BaThCsl MHOM METOANKOM, HapuMep, HOCTKOHCTPYKTOPaMH.

O6cyxaeHune

B C++ nonHblil 00bEKT KOHCTPYHPYETCS IO OHOMY 0a30BOMY KJlaccy 3a pas.

ITycTh y Hac ecth 6a30BHIi Kinacc B u kinacc D, nmpou3BoaHblid ot B. [Ipu co3manun oObekra D,
KOTJja BBINOJIHAETCS KOHCTPYKTOpP B, IMHAMHUYECKHUM THUIIOM CO3[aBaeMoro oObekTa siBisercs B.
B wacTHOCTH, BBI30B BUPTYyalbHOW QyHKIMH B: : FUn mpuBeaeT K BHIOJIHEHUIO GYHKIUK Fun, om-
peneneHHol B Kilacce B, HE3aBUCHMO OT TOTro, epeKkpbiBaeT ee kinacc D mnm Her. U 3To xoporuo,
IIOCKOJIBbKY BBI30B (DyHKIMH-4IeHa D B TOT MOMEHT, KOTrJja WieHbl 00beKTa D ele He MHUINATI3H-
POBaHBI, MOXET IPUBECTU K Xaocy. TOJBKO IOCie 3aBEpLICHUS BBIIOJIHEHUS KOHCTPYKTOpa B BbI-
TIOJTHSETCSI TeNo KOHCTpYKTOpa D 1 00bekT nmprobperaer Tun D. B kauecTBe SMIMpPHYECKOro MmpaBmiia
ClIe/lyeT IOMHUTb, YTO B MPOLIECCE KOHCTPYUPOBAHUS B HET HUKAKOro criocoda OnpeenuThb, SBISETCS
JIK B OTZIENIbHBIM O0BEKTOM HMITH 0a30BO YaCThI0 HEKOTOPOTO MHOTO MPOM3BOIHOTO OOBEKTA.

Kpowme Toro, cienyer HOMHHUTB, YTO BBI30B M3 KOHCTPYKTOpA YUCTO BUPTYaIbHOW (YHKLUNH, HE
HMeIoIIei onpeaeneH s, IPUBOANUT K HEONIPeIeIeHHOMY IIOBEICHUIO.

C npyroii CTOpOHBI, B HEKOTOPBIX CIydasx IU3aiiH TpeOyeT MCIIOIb30BaHUs “TIOCTKOHCTPYKTOpa”,
T.. BUPTYaIbHOH (DYHKIMH, KOTOpas HODKHA OBITH BBI3BAaHA MOCIIE TOTO, KaK MOJIHBIH OOBEKT OKa3bl-
BaeTCsl CKOHCTPYHUpOBaH. HekoTopble MeTOAMKY, IPUMEHsIeMbIe [yl PeLIeHHs 3TOH 3a1a4u, OMMCAHbI
B IPUBOJIMMEBIX HIKE CCBUTKaX. BOT (manexko He McYepnbIBarONINi) CIIMCOK BO3MOXKHBIX PEILICHUH.

e [lepexnaovieanue omeemcmeennocmu. MOXHO IPOCTO JOKYMEHTUPOBATh HEOOXOIUMOCTh
BBI30BA B ITOJTb30BATENILCKOM KOJIE€ MOCTKOHCTPYKTOpPA IIOCHIE CO3IaHNs 0OBEKTa.

e Omnooicennas nocmunuyuanuzayus. MOXHO BBIIOIHATH MOCTUHULUAIN3ALUIO IIPU TIEPBOM
BBI30Be (DYHKIIMHU-YIIEHA, U Yero MCIONB30BaTh B 6a30BoM Kiacce ¢uar tuna bool, koro-
PBIi OKa3bIBAET, OBLT YK BBI3BAH HOCTKOHCTPYKTOP HIIH HET.

e Ucnonvzosanue cemanmuxu 06a306020 kiacca. llpaBuina si3pika TpeOyIOT, 4TOOBI KOHCTPYK-
TOp HanboJee MPOU3BOIHOTO KJIacca ONpeJIelisl, KaKOW U3 KOHCTPYKTOPOB 0a30BbIX KJIACCOB
Oyzer BbI3BaH. Bbl MOXKeTe UCIOIL30BATh 3TO MPABUJIO B CBOMX Liensx (cM. [Taligent94]).

e Hcnonvzosanue yHkyuu-gpabpuxu. Takum croco60M Bbl MOXKETE JIETKO 00ECHEUUTh MPH-
HYAUTEIBHBIA BBI30B (DYHKIIMU-TIOCTKOHCTPYKTOpA (CM. MPUMEPHI K JaHHOH PEKOMEHIAIINH).

Hu ozHa U3 METOMK MOCTKOHCTPYUPOBAHUS HE ABJSIETCS uaeanbHoW. Hauxysaiiee, 4To MOXKHO
czenath, — 3TO NOTpeboBaTh, YTOOBI MOJIB30BATEINH KJIACCa BPYYHYIO BBI3BIBANI MOCTKOHCTPYKTOP.
OnHako Jake HAaWIy4IlUe CIOCOOBI PEICHUS] JaHHOW 3aa4d TPeOYIOT OTIHUYHOIO OT OOBIYHOTO
CHHTAaKCHCa KOHCTPYHPOBaHMsI 00BbEKTa (UTO JIETKO MPOBEPSIETCS B MPOLECCe KOMIMWIISALNN) W/WIN
COTPYIHHYECTBA C aBTOPAMH MPOM3BOIHBIX KJIACCOB (YTO HEBO3MOXKHO MPOBEPUTH B Ipoliecce
KOMITHJTSITIAH).
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Mpumepsl

Ipumep. Henonvzosanue Gyrkyuu-padbpuru 0is NpUHyOUmenbHO20 8bl308a NOCMKOHCMPYKMO-
pa. PaccMoTpuM crieyromuil Koa:
class B { // KOopeHb uepapxuu

protected:
BO {/* ... */ 1}

virtual void PostInitialize() // Bbi3biBaeTca cpasy
{7 ... %% // nocne KOHCTpyupoBaHua

public:
template<class T>
static shared_ptr<T> Create() // WHTepdenc ans
// co3paHna obbeKkToB
shared_ptr<T> p( new T );
p->PostInitialize();
return p;

1

class D : public B { /* ... */ }; // HekoTOpb MPOU3BOAHbIA
// Kknacc

shared_ptr<D> p = D::Create<D>(); // Co3aaHue obbekTa D

OTOT HE BIIOJIHE Haﬂe)l(HLIfI ﬂHSaﬁH OCHOBAH Ha psAC¢ KOMIIPOMHCCOB.

e [Ipou3BoJHBIE KIIACCHI, TaKWe KaK D, HE JOJKHBI HMETh OTKPBITHIX KOHCTPYKTOPOB. B mpo-
THBHOM CJIy4ae I0Jb30BaTeld D cMOryT co31aBarth 00bEKTHI D, [UIsl KOTOPBIX HE OY/eT BbI-
3pIBaThCs QyHKIMA PostInitialize.

e Co3nanue 00bEKTa MCIOJB3YET ONEPaTop NEew, KOTOPbIi, OJAHAKO, MOXKET OBITh MEePEKPBIT
KJ1accoM B (cM. pexkomennanuu 45 u 46).

e Kiacc D 0053aTelIbHO JODKEH ONPENEIUTh KOHCTPYKTOP C TEMHU K€ IapaMeTpaMu, 4To U y
KOHCTpYKTOpa Kiacca B. CMATYHTH mpoOiieMy MOXKET HalWdue HECKOIBKHX Meperpy3ox
¢ynkiuu Create; 3Tu neperpy3ku MOryT Aaxe ObITh M1a0J0HAMHU.

e FEciu nepeuncieHHble TpeGOBAaHMS YIOBICTBOPCHBI, JAHHBIA JW3alH TapaHTUPYET, YTO
¢dyuxuust PostInitialize Gymer Bbi3BaHa st TFOOOTO TTOJHOCTHIO CKOHCTPYHPOBAHHOTO
o0bekTa Kitacca, pou3BoAHOro ot B. @yukims PostInitialize He obs3arensHo 1OmKHA
OBbITh BUPTYAILHOU; OJHAKO OHA MOKET CBOOOIHO BHI3bIBATH BUPTYAJIbHbIE (DYHKLIUH.

Ccbinkn

[AlexandrescuOl] §3 ¢ [Boost] * [Dewhurst03] §75 * [Meyers97] §46 ¢ [Stroustrup00] §15.4.3 »
[Taligent94]
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50. OenavTe pecTpykTopbl 6a30BbIX KJ1aCCOB
OTKPbITbIMUY U BUPTYaJibHbIMU NNOO
3aWMLLEeHHbIMU U HEBUPTYaJIbHbIMU

Pesiome

VY nansate win He yaaisaTh — BOT B yeM Bonpoc! Eciu ceyer obecriednTs BO3SMOYKHOCTD Y IeHHs
IIOCPEIICTBOM YKa3aTels Ha 0a30BbIi KiIacc, TO AECTPYKTOp 0a30BOro Kiacca JOJDKEH OBITH OTKPBHITHIM
Y BUPTYaJIbHbIM. B IPOTHBHOM city4ae OH 10JbKeH OBbITh 3aIlMIEHHBIM U HEBUPTYaJIbHBIM.

O6cyxaeHune

OTO MpoCTOe MPaBHJIO WLIIOCTPUPYET AOCTATOYHO TOHKHHM BOMPOC M OTPAKaeT COBPEMEHHOE
WCIOJIb30BaHKUE HACIIEIOBAHUS U IIPUHIUIIOB 00 BEKTHO-OPUEHTUPOBAHHOT'O IPOEKTUPOBAHHSI.

Jnst nanHoro 6a30BOro Kjacca Base BBHI3BIBAIOIIMH KOJ MOXKET MBITATHCS YAAIATh MPOU3BOA-
HBIE OT HEr0 0OBEKTHI MOCPECTBOM yKa3arenell Ha Base. Ecnu nectpykrop Base OTKpBITHIH U He-
BHUPTYaJbHBINA (CBOWCTBA 1O YMOJYaHHUIO), OH MOXET OBITh CIy4ailHO BBI3BAaH JUIS yKa3aTelsl, KOTO-
pBIi B JEWCTBUTEIBHOCTH yKa3bIBA€T HA IPOU3BOJIHBIA OOBEKT, U B 3TOM CJlIy4ae MbI ITOJYy4YUM He-
OIIpeZIeNICHHOE TIOBeIeHHe. Takoe COCTOSIHIE AeN MPUBETIO0 K TOMY, YTO B CTapbIX CTaHIApTaX KOAU-
poBaHus TpebOBaJOCH JleNlaTh JECTPYKTOPHI BceX 0e3 HCKIoueHHs 0a30BbIX KIIACCOB
BUPTYyaJbHBIMU. OJIHAKO 3TO YK€ nepedop (JaXke eciii 3TO U ONPaBJaHO B OOIIEM Clydae); BMECTO
9TOTO ClIelyeT MCHOJb30BaTh MPABUIIO, COIIACHO KOTOPOMY JECTPYKTOp 0a30BOro Kiacca JOJDKEeH
OBbITh BUPTYaIbHBIM TOTAA M TOJIBKO TOTA, KOTa OH OTKPBITHIH.

Hanucanue 6a3oBoro kiacca mpejacrasisier co0oil onpeneneHue adbCcTpakiuuu (CM. peKOMeH a-
uun ¢ 35 no 37). BcioMHUM, 4TO ISl KaX10# (pyHKUIUKM-YICHa, YYacTBYIOIIEH B aOCTpaKIHH, BbI
JIOJDKHBI PEIIUTh:

® JIOJIKHA JIK OHA BECTHU celst BUPTYAJIbHO WA HET;

® JI0JDKHA JIM OHA OBITH OTKPBITO JOCTYIIHA BCEMY BBI3BIBAIOIEMY KOAY MOCPEACTBOM yKa3aTels
Ha Base win oOHa J10JDKHA TIPEJCTAaBIIATh COO0H CKPBITYIO BHYTPEHHIOIO JIETallb pealn3aliy.

Kak onucano B pekomeHnauuu 39, s OObIMHBIX (YHKIMHA-YICHOB CIEIYET CHelaTh BBIOOD
ME3K/1y BO3MOXHOCTBIO UX BbI30Ba IOCPEACTBOM yKa3zaTelsd Base™ HeBUPTYalIbHO (HO, BOSMOXHO, C
BUPTYaJIbHBIM TIOBEJCHUEM, €CIIM 3TH (YHKIMN BBHI3BIBAIOT BUPTYaJbHBIC (QYHKIMH, KaK, HAPpUMep,
B mabionax npoekrupoBanus NVI wnu Template Method), BUpTyanbHO JIMOO HEBO3MOMXKHOCTBIO
Takoro BbI30Ba BooOuie. [1labmon npoektupoBanus NVI npezacrasiser co0oit METOIUKY, KOTOpas
I103BOJISIET 00OMTHCH 0€3 OTKPBITHIX BUPTYaIbHbIX (DYHKIIUH.

JecTpykuus MOKET pacCMaTpuBaThHCS Kak MPOCTO OJHA M3 OMNEpPaLUil, XOTS U CO CHEeIHaIbHON
CEMaHTHUKOH, KOTOpas JelaeT HEBUPTYyallbHble BbI30BbI ONACHBIMU MM omuOouHbiMu. ClenoBa-
TENBHO, IJIs JECTPYKTOpa 6a30BOTO Kilacca BEIOOP CY)KAeTCs 1O BUPTYaAILHOTO BBI30BA Uepe3 yKasa-
Tesb Base™ miu HeBO3MOXKHOCTHU BbI30Ba BOOOIIIE; BBIOOP HEBUPTYAIbHOI'O BbI30Ba B JAHHOM CIIy-
yae HenpuMeHUM. CIe0BaTeNIbHO, NECTPYKTOP 0a30BOTO Kilacca BUPTYAIEH, €CIIU OH MOXKET OBITh
BBI3BaH (T.€. OTKPHIT), M HEBUPTYaJICH B IIPOTUBHOM CITydJac.

3ameTuM, yTO 1Ia0NoH npoekTupoBanuss NVI He MokeT ObITh NMPUMEHEH K JECTPYKTOPY, IO-
CKOJIbBKY KOHCTPYKTOPBL Y JECTPYKTOPbl HE MOI'YT OCYLIECTBIATH I'IyOOKUE BUPTYalbHbIE BBI30OBbI
(cm. pexomenganmu 39 u 55).

BeiBox: Beerza sBHO MUILUTE JECTPYKTOP 0a30BOro Kilacca, IOCKOJbKY HESIBHO CTEHEpUPOBaH-
HBII JECTPYKTOP SBISETCS OTKPHITHIM M HEBUPTYaAJIbHBIM.

104 KOHCTPYKTOPBI, AECTPYKTOPLI 1 KONMMPOBaHME



C1p. 105

Mpumepsl

KnueHtckuii Koz JomKeH 00 ObITh CIOCOOEH MOIMMOP(HO yAAIATh 00BEKTHI TOCPEACTBOM YKa-
3aTelis Ha 0a30BbIN KJ1acc, MO0 He JOIDKEH 3TOro Aenars. Kaxplid BEIOOp OmpeiernsieT CBOH U3aiiH.

e [lpumep 1. Baszosvie knaccol ¢ norumopguoivm yoanenuem. ECiu TOIKHO ObITH pa3perieHo
noauMop(HoOe ynaneHue, TO JIECTPYKTOP JIOJDKEH OBITh OTKPBITHIM (B HMPOTHBHOM Cllydae
BBI3BIBAIOIIMK KOJ HE CMOXKET K HEMY OOpaTUTHCS) U JIOJDKEH OBITh BUPTYaJIBHBIM (B IPO-
THUBHOM CJIy4ae ero BbI30B IIPUBEJET K HEOIPEAEICHHOMY TIOBE/ICHHIO).

o [Ilpumep 2. Bbazogvie knaccel 6e3 nonumopgnozo yoanenus. Eciu nomuMopdHoe ynaneHue
He JOJDKHO OBITh pa3spemIeHo, AeCTPYKTOp AOKEH He OBITh OTKPBITBIM (4TOOBI BBI3BIBAIO-
muil Kox He MOT K HeMy 00paTUTbCsl) U He JOJDKEH ObITh BUPTYalbHBIM (IOTOMY YTO BUPTY-
aJBHOCTH €MY HE HY)KHA).

Knaccsl cTpareruii 4acTo UCIOJb3YIOTCS B KauecTBe 0a30BbIX Al yHOOCTBa, a HE 1 obecle-
YeHHs MOJMMOPGHOTo MOBEeACHUS. X AeCTPYKTOPHEI peKOMEHAYETCs AeNaTh 3AIlUIICHHBIMU U He-
BUPTYaJIbHBIMH.

NcknouyeHus

Hekortoprsie komnonentHsle apxutektypbl (Hampumep, COM mmm CORBA) He ucmonb3yior
CTaHJAPTHBIM MEXaHW3M yJaJICHHUS M MPUMEHSIOT ISl 3TOr0 pa3jIMuHble COOCTBEHHBIE MPOTOKOJIBI
0cB0OOXIeHU 00BbeKTOB. CreyiiTe madI0HaM M UINOMaM dTUX APXUTEKTYP U COOTBETCTBYIOIINM
00pa3oM afanTupyire JaHHYIO PeKOMEHAALHIO.

PaccmoTtpum Taxoke erie oAuH peIKuid Cirydai.

e B OJHOBPEMEHHO SBISETCS Kak 0a30BbIM KJIACCOM, TaK M KOHKPETHBIM KJIACCOM, JJISI KOTO-
POTO MOTYT CO3/1aBaThC OOBEKTHI (TaK YTO AECTPYKTOP ATOTO Kiacca JOJDKEH OBITh OTKPHI-
TBIM, 4TOOBI OBIJIO MOXHO CO3aBaTh U YHUUTOXKATh OObEKTHI JAHHOTO TUIIA).

e YV B HeT BUPTyalbHbIX (YHKLUHA, U OH HE MpeHA3HAYaeTCs ULl MOIUMMOP(HOro UCIOIIb30-
BaHUS (TaK YTO XOTs JIECTPYKTOP U OTKPHIT, OH He 00513aH OBITH BUPTYaIbHBIM).

Toraa HECMOTPSI Ha TO, YTO AECTPYKTOP OKa3bIBAETCS OTKPHITHIM, HMEETCS OTPOMHBIN COOJIa3H
HE [IeJaTh ero BUPTYAIbHBIM, MMOCKOJIBKY TakKasl HepBas BHPTyajbHas (YHKIHS MOXET MPHBECTH
K M3JIUIIHAM PacXoaM BPEMEHH BBIIOJIHEHHS M3-32 J06aBieHusT PyHKIMOHAIBHOCTH, KOTOPast HaM
COBCEM HE HyIKHa.

B 9TOM penkoM citydae Bbl MOXKETe CeIaTh KOHCTPYKTOP OTKPBITBIM M HEBUPTYAJIbHBIM, HO YETKO
JIOKyMEHTHPOBATh, YTO MPOM3BOAHBIC OOBEKTHI HE MOTYT HCIOJIB30BATHCS MOMMMOP(HO B KAa4eCTBE
00bexToB GazoBoro kiacca. FiMeHHO 310 ObUIO caenaHo B ciydae kinacca std: :unary_function.

B obmem ciydae, ofHako, cieayer u30eraTh KOHKPETHBIX 0a30BBIX KJIACCOB (CM. PEKOMEH[a-
uto 35). Hanpumep, unary_function npeacrasisier coboii Habop onpenesenuit typedef, xo-
TOpPBIN HE TPEIHA3HAYCH IS CO3aHMsI OOBEKTOB JaHHOTrO Tuma. B neiicTBuTENnbHOCTH GEeccMbIc-
JIGHHO JIaBaTh €My OTKPBITHIH AECTPYKTOP; Jiydle ObUI0 ObI MOC/IEI0BATh COBETY JAHHON PEKOMEH-
JALMH U CIeNIaTh ero AeCTPYKTOP 3aIlHIICHHBIM i HEBHPTYaIbHBIM.

Ccblinku

[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, GPYHKLNM OCBOOOXAEHNSA
pecypcoB n oOmMeHa He oLuubaloTce

Pesiome

Bce 3amycku 3THX (QYHKIMIA JODKHBI ObITh ycnemHbpIMA. HUKOr1a He Mo3BOJISIATE OIIMOKE BBIH-
TH 3a MpeJielibl IeCTPYKTOpa, GYHKIMK OCBOOOKIEHHUs pecypca (Hampumep, orneparopa delete)
i QyHKIMKA oOMeHa. B 4acTHOCTH, THIIBI, AECTPYKTOPHI KOTOPHIX MOTYT T€HEPUPOBATh HCKIIOYE-
HUSl, KATErOPHUYECKH 3aIlPELIeHO UCIOIb30BaTh CO CTAHAAPTHOM Onbnuorexoit C++.

O6cyxaeHune

[epeuncnennsle GyHKIMM HE MODKHBI T€HEPUPOBATh HCKIIOYECHHH, TaK KaK OHU SIBISIOTCS
KJIFOYEBBIMHU JIJIs1 IBYX TJIaBHBIX OMNEpalyii TPaH3aKIHOHHOTO MPOrPaMMHPOBAHUS — OTKaTa MpPHU
BO3HHKHOBCHHMHU TPOOJIEM B Mpoliecce padOThl W MPUHSTHS pe3yibTaTa paboThl, eciiu npolieM He
BO3HUKIIO. Eciii HeT crnocoba 6e30macHOro Bo3Bpara B IIPEAbIAYIIEE COCTOSHUE IIPU IOMOLIU OIle-
patmii, He TEHEPUPYIOIIUX UCKIIOYCHHUS, TO HEBO3MOKHO pealin30BaTh 0€CCOOMHBIN OTKAT; OTCYT-
CTBHE BO3MOXKHOCTU 0€30IaCHOTO COXpPAHEHMsI U3MEHEHUS! COCTOSHMS IPU ITOMOIIX OIepaliy, He
TCHEPUPYIOILEH MCKIFOUSHHUS, JACTaeT HEBO3MOXKHOM peann3aluio 0ecCOOMHOr0 MPUHSTUS PE3yiib-
TaTa paboThL.

PaccmoTpum cienyromiue coBetsl U TpeOoBanus, HaiiieHHbie B CTanaapre C++.

Ecnu decmpykmop, bi136aHHbLI 8 NPOYecce CePMKU CMEKA, bIXOOUM C UCKTIOYEHUEM, Bbl3blEa-
emest pynxyun terminate (15.5.1). Iloosmomy decmpykmopsi 00JHCHbL 8 00Wem cryude nepe-
X6amvléamy UCKIIOHUEHUsL U He NO360ISIMb UM PACHPOCMPAHUMbCS 3a Npedenvl OeCmpyKmo-
pa. — [C++03] §15.2(3)

B cmanoapmmuoii bubiuomexe C++ He onpedeien Hu 00uH decmpykmop [BKJIrOUYas IeCTPYKTO-
PBI JFO0OT0 THIA, HCIIOIB3YEMOT0 [Tl MHCTAHIIMPOBAHHKS Ma0JIOHa CTAaHJAPTHON OHOIHOTEKH],
eenepupyrowuti uckniovenue. — [C++03] §17.4.4.8(3)

JlecTpyKTOpBI SIBISIOTCS CHIEUANBHBIMU (GYHKIUAMH, 1 KOMIIISTOP aBTOMATHYECKH BBI3BIBAET
UX B Pa3IMYHBIX KOHTEKCTaX. ECIH BBI MUIeTe Kiacc — Ha30BeM ero, K mpumepy, Nefari ous> —
JECTPYKTOP KOTOPOTO MOXKET aBaTh OO (0OBIYHO MOCPEACTBOM IeHEPANU HCKIIOYEHHS; CM. pe-
KOMEHJaluIo 72), TO Bbl CTOJIKHETECh C TAKUMH IIOCJIEACTBUSAMH.

o  Obvexkmor Nefarious mpyono 6ezonacho ucnoib3oeams 6 00blYHbIX (PYHKYUsX. Bbl HE
MOJKETe HAJI©KHO MHCTAHIMPOBATh aBTOMaTHyeckne oObekThl Nefarious B obmactu Bu-
JMIMOCTH, €CJIM BO3MOXKEH BBIXOJ M3 3TOH 00JacTH BUIMMOCTH MOCPEACTBOM HCKIIOUCHHS.
Ecnu aTo npowusoiiner, aectpykrop Nefarious (BbI3biBaeMblil aBTOMAaTHYECKH) MOXET MO-
MBITAThCSl CTEHEPUPOBATh UCKIIIOYEHUE, KOTOPOE NMPHUBENET K HEOKUAAHHOMY 3aBEpPLICHUI0
BCeii IporpamMMbl MOCPEACTBOM Bbi3oBa TepMunaropa —std: : terminate (cm. Take pe-
KOMEHIaLuio 75).

o TpyoHo 6e30nacho UCnoIb308amMb KIacchl ¢ uaenamu uiu bazossimu kiaccamu Nefarious.
Inoxoe noseneHne knacca Nefarious pacnpocrpansiercs: Ha BCe KIIACCHI, U1 KOTOPBIX OH
ABJIsIeTCS 0A30BBIM WM Y KOTOPBIX HMEIOTCS WICHBI 3TOTO THUIIA.

2 . . .
Nefarious — HedeCTUBBIH, THYCHBIH (aHIIL.). — [Ipum. nepes.
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e Bui He Mooiceme HadedCcHo co30asamb 2nobanvhvle aubo cmamuyeckue obvekmol Nefart-
ous. VickitoueHne, KOTOpOoe MOXKET OBITh CTEHEPHPOBAHO UX JIECTPYKTOPAMHU, HEBO3MOXKHO
MIEPEXBATHUTh.

®  Bbl He Modiceme HAOEeNCHO co30asamb maccugbl obvekmos Nefarious. KopoTko roBops,
MacCHUBBI TIPH HAJMYUH JECTPYKTOPOB, KOTOPBIE MOTYT T'€HEpUpPOBaTh HCKIIOUEHHs, 00ia-
JAIOT HEOIpeIeIeHHBIM MOBEICHUEM, IOCKONBKY B 3TOH CHUTYallMd MPOCTO HEBO3MOXKHO
npuaymats cnoco0 pasymHoro orkara. (ITomymaiite camu: Kakoii IMEHHO KOJ JIOJDKEH cre-
HEPUPOBATh KOMITHJIITOP TSl CO3/@aHMs MaccuBa u3 Jeciatu oobektoB Nefarious, ecim y
YETBEPTOro 00bEKTa B KOHCTPYKTOPE MPOMCXOAMUT I'eHepalys UCKIIOYEHHs, a IPU OTKaTe,
KOT/Ia BBI3BIBAIOTCS JECTPYKTOPHI YK€ CKOHCTPYHPOBAHHBIX OOBEKTOB, OJMH MM HECKOIBKO
JIECTPYKTOPOB T'€HEPUPYIOT UCKIIIOYEHUs? Y I0BIETBOPUTEIBHOIO OTBETA B ATOH CHUTYyallMU
MIPOCTO HET.)

e Bul He Modiceme ucnonvsogamv obvexmvl Nefarious e cmandapmuwlx Konmelnepax.
Oo0bektsl Nefarious Henb3sh XpaHUTh B CTaHAAPTHBIX KOHTEHHEpax WM HCIOJB30BaTh UX
C KaKUMHU-TO JIPYTUMH YacTsAMH CTaHIapTHOH OuOmuorteku. CranmaptHas OuOIMOTEKa 3a-
MpelaeT UCIoJIb30BaHHE JECTPYKTOPOB, KOTOPBIE MOTYT FeHEPUPOBATh UCKITIOUCHUSL.

OyHKIMU 0CBOOOKAEHHS PECYPCOB, BKIIIOUYAs CHEIHAIBHBIM 00pa3oM IeperpyKeHHbIe oIepa-
topel operator delete u operator delete[], nomamatoor B Ty K€ KaTErOpHIO, MOCKOJIBKY
B 00IIIEM Cllydae OHHM TAaK)Xe€ HCIOJBb3YIOTCS B MpOLEcCce “3a4UCTKH’, B YaCTHOCTH, B Ipolecce 00-
PpabOTKH UCKITIOUCHHH.

I[MomuMmoO necTpyKTOpOB U (YHKIMI OCBOOOXKICHUS PECYpPCOB PACHPOCTPAHEHHBIC OE30IaCHbIC
METOJIMKH OCHOBaHBI Ha TOM, YTO OIlepanny OOMeHa He TeHePHUPYIOT UCKIIOUeHU. B 1aHHOM city-
Yae 3TO CBS3aHO HE C HUCIOJIb30BAaHUEM UX B PEATM3aLMIX OTKATa, a ¢ MX MCIOIB30BaHUEM B rapaH-
TUPOBAHHOM IMPUHATHH PE3yJbTaToB paboTel. Hampumep, BOT HAMOMATHYECKAs pean3alus onepa-
Topa operator= s HeKOTOpOro THHa T, KOTOPBIf OCHOBAaH HA BHIOJIHEHUH KOMHPYIOLIETO KOH-
CTPYKTOPA, 32 KOTOPBIM CIICIYET BHI30B (PYHKLUK OOMEHA, HE TEHEPUPYIOLIECH HCKITIOUEHHIA:

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

T temp( other );
Swap( temp );

(cM. TakxKe peKOMEeHIAIHIo0 56)

K cuactbio, 007aCTh BUIUMOCTH cOOSI IPU OCBOOOMKIICHUH Pecypca UMEET ONPEIeICHHO MEHb-
i pasmep. Ecim amst cooOuieHns 00 OmmMOKe MCHOIBb3YOTCS UCKITIOUEHHsI, YOeUTeCh, YTO pac-
cMmarpuBaeMble QYHKIUH 00pabaThIBAlOT BCE BO3MOXKHBIC HCKITIOUSHNUS M IPOYHE OIIMOKH, KOTOPBIE
MOTYT BO3HUKHYTh TIpH pabote ¢pyHkuui. (B cinydae MckiodeHHid MpocTo 00epHUTE BCE, YTO Jielia-
eT Baml JecTpykTop, B Oiok try/catch(...).) DTo upe3BbUaiiHO BaXKHO, IIOCKOJBKY JAECTPYKTOP
MOJXKET OBITh BBI3BaH B KPH3UCHOM CHUTYaIlMH, TAKOH KaK cOOM MpH BBIICICHUH CHCTEMHOTO pecypca
(HampumMep, naMsTH, GpaiiyioB, GJIOKHPOBOK, MOPTOB, OKOH WIIH APYTUX CUCTEMHBIX OOBEKTOB).

[Ipu KMcnonbp30BaHUM B KauecTBE MeXaHM3Ma 00pabOTKH OMIMOOK MCKJIFOUCHHH CIEIyeT TOKY-
MEHTHPOBATh TaKOE MOBEICHUE, OOBSIBISIA TaKue (YHKIMU ¢ 3aKOMMEHTHPOBAHHO MyCTOM CrielH-
¢bukarueit uckmouennii /* throw() */ (cm. pexomenmarmio 75).

Ccblinku

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

Pesiome

Ecnu Bbl onpenenuiu OfHy U3 CIEIYIOLIEro CIUCKAa (PyHKIMH — KONUPYIOIUH KOHCTPYKTOD,
onepaTop KOMUPYIOIIEro MPUCBAUBAHUS WU JECTPYKTOP — BEPOSATHO, BaM MOTpedyeTcs oIlpere-
JIUTh U 00€ ocTaBiuecs pyHKIUY (MM 0 KpaliHel Mepe OfHY U3 HUX).

O6cyxaeHue

Ecnu Bam TpeOyeTcst ONpeaenuTs OHY U3 TPeX MePeYHCICHHBIN (yHKIHIA, 3TO 03HAYAET, 4TO
BaM TpeOyeTrcsi HeuTo OoJibliiee, YeM MOBEeICHHE ATOH (YHKIIMHU M0 YMOJYAHHIO, a BCe 3TH QyHKIUH
ACHMMETPUYHO B3aHMOCBSI3aHBI.

o Ecnu 6vl nuweme unu 3anpewaeme KORUPYIOWUil KOHCMPYKMOP Ul ONepamop KOnupyouwezo
NPUCBAUBAHUS, MO, BEPOSMHO, 8bl QONNCHBL COLIAMb MO Jice camoe U 05t Opy2otl (YHKYuU u3
amotl napwel. Ecnn ofHa (QYHKIHUS BBITIOJHSIET HEKOTOPYIO “‘CHelHalbHy0” paboTy, BEpOSTHO,
Jpyras IOJDKHA AeNaTh YTO-TO aHAJOTHYHOE, TaK KaK 3TH ABe (PYHKIMU TOHKHBI HMETh OWHA-
KOBOE JieiicTBUE (CM. peKOMEHIAIMI0 53, KOTOPast MOSICHSAET STOT ITyHKT).

o Ecnu vl A6HO nuuteme Konupyrowjue QyHKyuu, 6epOAmMHo, 6aM HAO0 A6HO HANUCAMb U Oe-
cmpykmop. Ecin “crienanbHas’” paboTa B KOMUPYIOLIEM KOHCTPYKTOPE 3aKJIIOYAETCS B BbI-
JIENICHUN WM AyONMpOBaHUK HEKOTOPOTO pecypca (Hampumep, mamsiTH, ¢aiina, cokera), TO
BBI IOJDKHBI OCBOOOIUTH 3TOT PECYPC B AECTPYKTOPE.

o Ecnu 6l A6HO nuuieme 0ecCmpyKmop, 6eposamHo, 6am mpedyemcs A6H0 Hanucams (U s16HO
3anpemums) xonuposanue. ECIIN BaM Hy)XeH HETPUBHANBHBIH AECTPYKTOP, 3TO 3a4aCTYIO
CBSI3aHO C TEM, YTO BaM TPeOyeTCsl BPYYHYHO OCBOOOIMTH PECypc, XPaHSIIMHCI OOBEKTOM.
Ecnu Tak, BeposATHO, IS 9TOTO pecypca TpedyeTcst akKypaTHOe TyOiInpoBaHKe, TaK YTO BaM
cllelyeT yAenuTh BHUMaHHE CHOCO0y KONMMPOBAaHMS M IIPUCBAUBAHUS OOBEKTOB, JIMOO IMOJ-
HOCTBIO 3aIIPEeTHTh TAaKOBOE.

Bo MHOTMX ciy4asx XpaHeHHE KOPPEKTHO HHKAICYIMPOBAHHOTO PECypca C HCIOIb30BAaHUEM
uarnombl RAIL mo3BosIsieT TOMHOCTRIO U30€kKaTh CaMOCTOSTEIbHOW pa3paOO0TKH YKa3aHHBIX Omepa-
uuit (cM. pekomenaanuio 13).

[IpeanounTaiiTe crienuanbHBIC WIEHB!, CTEHEPUPOBAHHbIE KOMIMWIATOPOM. TONBKO OHH MOTYT
paccMaTpuBaThCs Kak “TpUBHAJIbHBIE”, U KaK MHHMMYM OJIWH KpymHbIM mpousBogutens STL wc-
MOJIb3yeT ONTHUMU3ALMIO U KJIAacCOB C TPHBHAIBHBIMH CHEIHATbHBIMH (GyHKIusMU. [loxoxe,
BCKOPE 3TO CTaHET PaclpOCTPaHEHHBIM SIBICHUEM.

NcknouyeHuns

Korna mobas u3 cnenuanbHbIX (YHKIMHA OOBSBIIEHA TOJIBKO JJISL TOrO, 4TOOBI ClieNlaTh ee 3a-
KpBITOW WJIM BUPTYaJIbHOHM, HO 03 CrenualbHOl CEMaHTUKH, 3TO HE IPUBOJUT K HEOOXOIUMOCTH
HAJINYUS OCTAJIBHBIX (QYHKIIUH.

B pemkux ciyuasx KIIacchl, UMEIOLIHE WICHbI CTPAHHBIX THIIOB (Harpumep, ccbutku, std: :auto_
ptr), ABISIOTCSA MCKIIFOYEHUSIMH, TIOCKOJIbKY OHM MMEIOT HEOOBIYHYIO CEMaHTUKY KomMpoBaHus. B kiac-
ce, XpaHsIEeM CChUIKY WM auto_ptr, BaM, BEpOATHO, OTpeOyeTcsl HalMcaTh KONUPYIOIHMI KOHCTPYK-
TOp U OIEpaTop NMPUCBAUBAHU, HO JIECTPYKTOP IO YMOJHAHHUIO OyzeT paboTaTh KOPPEKTHO. (3amMeTuM,
YTO KCIOJIB30BaHUE YICHA, SIBIISIOMICTOCSA CChUIKOM M auto_ptr, o4ty Beeraa ommboYHo).

Ccbinkmn
[Cline99] §30.01-14 » [Koenig97] §4 * [Stroustrup00] §5.5, §10.4 « [SuttHysl04b]
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53. dBHO pa3peLwainTe Ui 3anpeLwiamrte
KONMuUpoBaHue

Pesiome

Kommpyiite co 3HaHMEM [ena: TIAaTeNbHO BHIOMpaiiTe MEXTy UCIIOJIB30BAaHUEM CTCHEPHPOBAHHBIX
KOMITWJISITOPOM KOIMPYIOLIIETO KOHCTPYKTOPA U OllepaTropa MpUCBauBaHMsl, HAITMCAHUEM COOCTBEHHBIX
BEPCHUi1 MM SBHBIM 3alpeIleHueM 000HX, €CIIM KOMMPOBAHKE HE AODKHO OBITH Pa3perieHo.

O6cyxaeHune

PacnpocrpaneHHO# omMOKON (M HE TOJIBKO CpeAr HOBUYKOB) SBJSIETCS UTHOPHUPOBAHUE CEMaH-
TUKH KOIIMPOBAHUS M NPHCBaMBAHUS NP ONPENENICHUH Kjacca. DTO XapaKTEPHO Il MAJICHBKUX
BCIIOMOTATEJbHBIX KJIACCOB, TAKUX KaK MpeAHa3HaueHHble i noauepxku uauomsl RAIL (cm. pe-
KoMeHanuio 13).

Y6enurech, 4TO Balll KJI1AacC MPEIOCTABIISIET OCMBICICHHOE KONMPOBaHUE (WM HE MPEJOCTaBISET
ero BoBce). BotT Bo3Mo)kHbIE BapHaHTEHI.

e Senoe 3anpewenue obeux ¢yuxyuii. Eciy KonupoBaHue IS Ballero TUIA JUIIEHO CMBICIA,
3alpeTHTe Kak KONHUpYyrollee KOHCTPYHPOBAaHHE, TaK M KOMMPYIOIIee NPUCBAaHBaHUE, 00bs-
BUB UX KaK 3aKpbITble HEPEaIU30BaHHbIE (QYHKIUU:

class T { // ...
private: // Denaem T HeKONUpPYEeEMbIM
T( const T& ); // ®YHKUMA He peanu3oBaHa

T& operator=( const T& ); // ®yHKUMSA He peann3oBaHa
;

e fsHoe nanucanue obeux @ynkyuii. Ecan ans 00bekToB T MPEeAyCMOTPEHBI KOMMPOBAHUE U
KONHMpYIOIllee NMPUCBaWBaHUE, HO KOPPEKTHOE KOIHPYIOIIee MOBEJACHUE OTIMYAETCS OT IO-
BEJICHUS CTEHEPHPOBAHHBIX KOMIIMIATOPOM BEPCHH, TO CIIEAyeT SBHO Hamucath 00e (yHK-
UM U CIeNIaTh UX HE 3aKPBITHIMH.

o Hcnonv3oeanue CeeHepUpOSaHHbIX KOMRUNSAMOPOM 6epCUll, NPeOnOYMUmenbHO ¢ S6HbIM
KoMMeHmapueM. B IPOTHBHOM Cilydae, eciid KOMHPOBAaHHE MMEET CMBICI M MOBEACHHE I10
YMOJYAHUIO KOPPEKTHO, 3TH (PYHKLIHH MOXKHO HE OOBSBISITH CAMOCTOSITEILHO U MO3BOJIUTH
KOMIIWIISITOPY CaMoMy creHepupoBarh ux. Cremyer SBHO KOMMEHTHPOBATH KOPPEKTHOCTD
TOBEJICHHUS 10 YMOJTYAaHHIO, YTOOBI YMTATENM BaIllero KoJa 3HAIK, YTO BBl MPEIHAMEPSHHO
HE OOBSBUIIN JJAaHHBIC (PYHKIUH.

3aMeTHM, YTO 3arpelieHne KONMPOBAaHUS U KOIMPYIOIEr0 MPUCBAaUBaHUs 03HAYAET, YTO BbI HE
MOJKETE TMOMECTUTh 00BEKThl T B CTaHIAPTHBIC KOHTEHHEpPHI. DTO HE 00s3aTENbHO IIOX0; OYCHb
MOJKET OBITh, YTO BBI B JIIOOOM Cilyyae HE 3aXOTHUTE XpaHHUTh Takue oOBEeKTHl B KOHTeiHepax. (Tem
HE MEeHee, Bbl BCE PABHO MOXKETE MOMECTUTh 3TH OOBEKTHI B KOHTEHHEp, eciii OyJeTe XpaHUTh HX
IIOCPEJICTBOM MHTEIUIEKTYaIbHBIX YKa3aTelleil; cM. peKkoMeHaanuo 79).

BoiBoa: OyapTe BHUMATENBHBI TIPH pa0d0OTe ¢ STUMHU ABYMS ONEpALMAMH, TaK KaK KOMIHIISITOD
MMEEeT TeHJCHLMIO K CAMOCTOSTEIbHOW UX I'eHEpalliH, a 3TH CreHEPHUPOBAHHBIE BEPCUH 3a4acTyIO
He0e30MAaCHBI JIJIsl TUIIOB, HE SIBIISIOIINXCS 3HAYCHUSAMHE (CM. TaK)Ke peKOMEHIAIHIo 32).

Ccbinkn
[Dewhurst03] §88 ¢ [Meyers97] §11 * [Stroustrup00] §11.2.2
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54. U3beramnTte cpe3kun. MNogymamrte
00 ucnosib30BaHM B 0a30BOM KJlacce
KJIOHMPOBaAHUS BMECTO KONMUpoBaHUA

Pesiome

Cpeska 00beKTOB MPOUCXOJUT aBTOMATHYECKH, HEBUMMO M MOXKET IIPUBOJUTH K MOJTHOMY pa3-
PYIICHHIO 4yJECHOTO MOJMMOpQHOTro an3aiiHa. [TomymaiiTe 0 MOIHOM 3apeTe KOMUPYHOIIEro KOH-
CTPYKTOpa U KOIMPYIOIIETro IpUcBanBaHus B 0a30BbIX KilaccaX. BMecTo HUX MOXHO MCIIONB30BaTh
BUPTYyalbHYI0 (GyHKIHO-wieH Clone, ecin monp30BaTessiM BalIero Kiacca HeOOXOAUMO MOTy4aTh
roJMMopHbIe (MOJIHbIE, TITyOOKHE) KOIHH.

O6cyxaeHune

Korma Bel cTpouTe HMEpapXHio KiIaccoB, OOBIYHO OHAa NpeJHa3HauyeHa I IMOJIyYeHHs IIOJH-
Mop¢HOro noseneHus. Bol xoTute, 4T0OBl 00BEKTHI, OyIy4n CO3AaHHBIMH, COXPAHSAJIM CBOW THII U
HAGHTUYHOCTE. DTa LENb BCTYNAET B KOHIMKT ¢ OOBIYHOW CeMaHTHKON KONMPOBAaHHS OOBEKTOB B
C++, IOCKOJIbKY KOIHPYIOIIUH KOHCTPYKTOP HE SIBJISAETCS BUPTYaJIbHBIM U HE MOXET OBITh clellaH
TakoBBIM. PaccMoTpuM criemyromnuii mpumep:

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

// on! NonyyeHne obbeKkTa MO 3HAYEHMUID
void Transmogrify( B obj );

void Transubstantiate( B& obj ) { // Bce HopmanbHO -
nepepava no CcCblike
}';ansmogrify( obj ); // Nnoxo! Cpe3ka obbekTal!

‘?rgﬁsubstanti ate( d );

IIporpammMuct HamepeH pabotaTh ¢ 00bEKTaMu B M MPOM3BOJHBIX Ki1accoB noiauMopdHo. OnHa-
KO, 110 OIINOKe (WJIM YCTAJIOCTH — K TOMY K€ U KO(e 3aKOHUMIICS. ..) IPOTPaMMUCT WIJIM MPOCTO 3a-
Obu1 Hancath & B curHarype Transmogrify, win cobupaics co3aarh KOMUIO, HO CAEIa 3TO He-
BepHo. Koz koMmmmmupyercest 6e3 omubok, Ho koraa Gyukiwms Transmogrify BeissiBaercs ¢ nepe-
naueit el 00bekTa D, OH MyTUpyeT B 00BbEKT B. DTO CBSI3aHO C TeM, YTO Mepejava Mo 3HAUYCHHIO
NPUBOIMT K BbI30BY B: :B(const B&), T.e. KOMUPYIOIIEro KOHCTPYKTOPa B, mapamerp KOTOPOro
const B& mpencraBisieT co00# aBTOMAaTHUECKH TPeoOpa3oBaHHyto cChuTKy Ha d. UTo mpuBOIMT K
IIOJIHOHM MOTepe TMHAMUYECKOT0, MOJUMOP(HOrO MOBENEHHs, U3-32 KOTOPOTrO B MEPBYIO O4Yepenb U
HCTIONB3YETCs HACIIeI0BaHHE.

Ecnu, xak aBTOp Kiacca B, Bbl XOTUTE Pa3pelInTb CPe3Ky, HO HE XOTHUTE, YTOOBI OHA MOTJIa IIPOHC-
XOIIUTH 10 OIIHMOKE, VISl TAKOTO CITydasi CYIIECTBYeT OAWH BapHaHT NEHCTBUIL, O KOTOPOM MBI YIIOMSI-
HEM JUIA TIOJTHOTBI U3JI0KEHHS, HO HE PEKOMEH/TyeM HCII0JIb30BaTh €r0 B KOJIE, K KOTOPOMY IPEbsBIIS-
ercst TpeOOBaHWE IEPEHOCHMOCTH: BBl MOXETe€ OOBSIBUTH KONMPYIOIIMH KOHCTPYKTOp B Kak
explicit. Do Moxer moMOYb H30ekKATh HESBHOM CPE3KH, HO KPOME TOTO 3alpeiaeT BCe mepenadn
[IapaMeTpOB JaHHOTO THIIA 110 3HAYEHMIO (YTO MOXKET OKAa3aThCs BIIOJIHE MPHUEMIIEMBIM IS 0a30BBIX
KJIaCCOB, OOBEKTHI KOTOPBIX BCE PABHO HE JJOJDKHBI CO3/1aBAThCS; CM. PEKOMEHIALMIO0 35).
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// 0bbABNAEM KONUPYWUWWUA KOHCTPYKTOp Kak explicit (y AaHHoro
// pelleHua umeeTcs noboyHoe AenUCTBMe, TaK 4To TpebyeTcs
// ynydileHue 3Toro meTtozaa)
class B { // ...
public:
explicit B( const B& rhs );

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

BeI3biBaromuii KoJ1 Bce paBHO B COCTOSIHUM BBIIIOJIHUTH CPE3KY, €CIIM 3TO HE00X0IMMO, HO JI0JI-
JKEH J1e1aTh 3TO SIBHO:
void Transmogrify( B obj ); // Tenepb 3Ta ¢yHKumMs Boobwe He
. . /_moxeT 6biITb BbiI3BaHa (!)
void Transmogrify2(const B& obj) // vavoma ana HamepeHus B
. // nwbom cnyyae nonyuuTb
B b( obj ); // napameTp obj no 3HauyeHuwo
// (C BO3MOXHOW cCpe3KoWn)

B b; // Ba30Bble KAACChl He AOJIXHbl BbITb KOHKPETHbIMU
D d; // (cm. pekomeHaaumio 35), HO AONYCTUM 3TO
Transmogrify(b); // DonxHa 6biTb ownbka (CM. npumevaHue)
Transmogrify(d); // RonxHa 6biTb owmbka (CM. npumeyaHue)
Transmogrify2(d); // Bce B nopsaake

[IpumeuaHune: Ha MOMEHT HANMCaHMS JAHHOM PEKOMEHAAIMH HEKOTOPhIE KOMIMISATOPHI OIIH-
GOYHO JIOIyCKaIM OJMH Wi 00a MPUBEICHHBIX Bbi30Ba QyHKImE Transmogrify. Dra wanoma
BIIOJIHE CTaHJIAPTHA, HO (TI0Ka YTO) HE MOJHOCTHIO MEPEHOCUMA.

Wmeercs smydmmii cioco0 npeayrnpexieHus Cpe3k, ¢ 0osiee BHICOKOH CTENEHbIO MePEeHOCUMOCTH.
[Tycts, Hanpumep, GyHKIHUs Hamogobue Transmogrify B 1elCTBUTENEHOCTH XOUET MOTYYHTh HOJI-
HYIO TIIyOOKYIO KOIHIO 0e3 MH(POpMALUH O JAHCTBUTEIHHOM NPOU3BOIHOM THIIE TIEPEAAHHOTO 00bEK-
Ta. bosee obmee nauoMaTHIecKoe PeIIeHue COCTOUT B TOM, YTOOBI ClIeTaTh KOMMPYIOIINH KOHCTPYK-
TOp 6a30BOro Kiacca 3aluiieHHbIM (4T00b! yHKIWs Harogobue Transmogrify we mMorna ciydaii-
HO €r0 BBI3BaTh), @ BMECTO HErO BOCIIOIB30BAThCS BUPTyaIbHOU (pyrKImei Clone:

// DobaBnenve ¢yHkuun Clone (yxe nyywe, HO BCe ele TpebyeTcs

// yCOBepLLIeHCTBOBaHVIe)

class B { // ..

public:

virtual B* Clone() const = 0;

protected:
B( const B& );

class D : public B { //

public:

virtual D* Clone() const { return new D(*this); }
protected:

D( const D& rhs ) : B(rhs ) { /* ... */ }

)

Teneppr momnbITKa cpe3ku OyzmeT (MepeHOCHMO) TeHEPHUPOBATh OIMIMOKY BPEMEHH KOMITHUISLIUHM,
a obobsBieHre GyHkmuy C1one Kak YUCTO BUPTYAIHOMN 3aCTABIISIET HEIOCPEACTBCHHbIN TIPOM3BOI-
HBI KJ1acc MepekphITh ee. K coxkaneHuio, ¢ TaHHBIM PELIEHHEM BCE eIle CBSA3aHbI ABE MPOOJIEeMBI,
KOTOpbIE KOMIIWJISATOP HE B COCTOSHUM OOHApy>KUTh: B KJIacce, MPOU3BOJHOM OT HPOHM3BOAHOTO,
¢byskims: Clone MOXeT 0Ka3aThCsl HEMEPEKPHITOH, a mepekpbiTie Clone MOXeT peaan3oBaTh ee
HEKOPPEKTHO, TaK 4YTO KOmusi OyJeT He TOro e Tuia, 4to u opuruHain. Oyukmnus Clone momkHa
crnenoBath mabnoHy npoektupoBanus Nonvirtual Interface (NVI; cm. pekomenpanuto 39), KOTOpBIii
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pasmensieT OTKPBITYIO U BHPTYaIbHY!0 IpHposl Clone u mo3BOJIseT BaM HCIONB30BATh PSIT BaX-
HBbIX HpOBepOKZ
class B { // ...
public:
B* Clone() const { // HeBupTyanbHas (yHKUMSA
B* p = DoClone();
assert(typeid(*p) == typeid(*this) &&
"DoClone 1incorrectly overridden");
return p; // NpoBepka Tuna, Bo3Bpauaemoro DoClone

protected:
B( const B& );
private:
virtual B* DoClone() const = 0;

)

@yukuus Clone temneps SBISIETCS HEBHPTYaJIbHBIM HHTEP(EHCOM, HCIONB3YEeMbIM BBI3BIBAO-
muM KozoM. [Ipon3BOHbBIE KIIACCHI JOJDKHBI IEPeKphITh QyHKIMio DoClone. JlonomHuTensHast
IIpoBepKa OOHAPYKHUT BCE KOIMH, KOTOPhIE UMEIOT THII, OTIIMYHBIN OT OPUTHUHANA, TEM CaMBIM OIIO-
Bell[asi, YTO B HEKOTOPOM IIPOU3BOHOM KJiacce He mepekpbita Gyrkis DoClone; B KOHIle KOHIIOB,
3aqaya assert CoOCTOMT UMEHHO B OOHAPY)KEHHH U COOOLICHUH O TAKUX MPOTPaMMHbBIX OIIMOKaX
(cMm. pexomenpanyu 68 u 70).

NcknouyeHus

Hexoropble MPOEKTHBIE PELICHUS MOTYT TPeOOBaTh, YTOOBI KOMHUPYIOIINE KOHCTPYKTOPBI 0a30-
BBIX KJIACCOB OCTABAIMCh OTKPBITHIMH (HalPUMEp, KOT/Ia YacTh Ballleil HepapXuH MPECTaBIsIeT CO-
00i OMOJIMOTEKY CTOPOHHETO MPOM3BOAMTEINS). B TakoM ciyuae ciefyer MpeAroyecTs mnepenady
MOCPEACTBOM (MHTEIUICKTYaIbHOT0) yKa3aTells mepeiade Mo CChUIKe; KaK MOKa3aHO B PEKOMEHa-
uu 25, mepepada MOCPEICTBOM yKasaTess CYILIECTBEHHO MEHEE IOJBEP)KEHa CPEe3Ke M HekKea-
TEJIILHOMY CO3/IaHHIO BPEMEHHBIX 00BEKTOB.

Ccbinku

[Dewhurst03] §30, §76, §94 ¢ [Meyers96] §13 o [Meyers97] §22 o [Stroustrup94] §11.4.4 ¢
[Stroustrup00] §12.2.3
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55. NMNpepnountante KAHOHU4YECKUN BUL,
npuceBamBaHus

Pesiome

[Ipu peanmszamum oneparopa operator= npeanouynTaiTe UCIOIb30BaTh KAHOHUYECKUNA BUI —
HEBUPTYaJIBHBIN C ONPEJEICHHON CUTHATYPOM.

O6cyxaeHune

[IpennouruTenbHO OOBABIATH KONHUPYIOIICe PUCBAUBAHKE Ul TUMA T ¢ OAHOM U3 CICIYIOIINX
curHatyp (cm. [Stroustrup00] u [Alexandrescu(O3a]):
T& operator=( const T& ); // Knaccuyeckum Buj

T& operator=( T ); // TNoTeHuManbHO ONTUMU3UPOBAHHbIN
// Bua, (cm. pekomeHaaumw 27)

Bropoii BapuaHT UMeeT CMBICI HCIIOJIb30BaTh, €CIM BaM B JIIOOOM ciiydae TpeOyeTcsl KOmus ap-
TYMEHTa B TeJle Ballero OlepaTopa, Kak, HalpHMep, PU UCIIOIb30BAHMH HIMOMBI, OCHOBAaHHOW Ha
UCIIOJIb30BaHUY (PYHKIMY 0OMeHa (CM. PeKOMEHIALUI0 56).

W3z6eraiite nenate ar000# omeparop NpHcBauBaHus BUPTyalnbHbIM (cM. [Meyers96] §33 u
[Sutter04] §19). Ecnu Bbl nmonaraere, 4yTo BaM TpeOyeTcss BUPTyalbHOE MOBEACHUE MPUCBAaUBAHUS,
oOpatuTech CHayajla K yKa3aHHOH nmTepatype. Eciam u mocie 3Toro Bel CTOMTE Ha CBOEM, TO JIydIe
HCIIOJI30BATh BUPTYAIbHYIO HMEHOBAHHYIO (DYHKIHIO, & He oriepaTop (Hampumep, Virtual void
Assign(const T&);).

He Bo3Bpamaiite const T& XoTs 3TOT THI BO3BPAIIaeMOr0 3HAYCHUSI IMEET TO MPEUMYIIECT-
BO, YTO 3aLIMIIACT OT CTPAHHBIX NPHCBauBaHWil HanmoxoOue (a=b)=C, rmaBHBIM €ro HeZOCTATKOM
SIBJISIETCS TO, YTO Bbl HE CMOJXKETE IOMECTHTh OOBEKThI TUIA T B KOHTEHHEPHI CTaHIapTHON O1bIno-
TEKHU; 3TH KOHTCHHEPHI TPEOYIOT, 4TOOBI ONEpaTOp MPHUCBaWBaHUS BO3BpaIlal THIT T&.

Beerna nmenaiite xomumpyromiee NpucBavBaHHE O€30MacHBIM B CMBICIE HCKIIIOYEHHH, MpUYeM
MPeANoYTUTENIbHA CTpOrasi TapaHTus (CM. peKoMeHaamwmo 71).

Y6enurech, 4TO Balll ONEpaTop NMPUCBAUBAHUS OE30IaceH B CMbICIIE NPHCBAUBaHUS caMoMy cede.
W36eraiite HanucaHusi onepaTopa KOMUPYIOIIETO MPUCBAUBAHKS, KOTOPBIA Uil KOPPEKTHOH PabOThI
I10J1araeTcsl Ha IPOBEPKY NPHCBAUBAHUS caMOMy cede; 3a4acTyi0 3TO TOBOPUT O HEAOCTAaTOYHOH Oe30-
IIACHOCTH B CMbICJIE HCKIIOYeHNH. Ecny BBl IuIeTe KOmupyomee NpUCcBauBaHue C HCIOJIb30BAaHUEM
UaAMOMBI OOMeHa (CM. peKoMeHauuio 56), To Bbl aBTOMAaTH4YECKH o0ecreurnBaeTe Kak cTporyro 0es3o-
IIACHOCTH B CMBICIIE MCKIIIOUCHHUH, TaK M 0€30MacHOCTh B CMBICIIE IpHCBanBaHus camoMy cebe. Ecim
IIPUCBaUBaHKE caMOMy ce0e YacTO BCTPEYaeTcsi B MpOrpaMMe H3-3a UCIIOIb30BaHUS CChIIIOUHBIX CHHO-
HMMOB WJIH TT0 KaKUM-TO MHBIM IPHYMHAM, ITPOBEpKa MPHCBAUBAHUS CaMOMy ceOe MOXKET HCIOJIb30-
BaThCS B KQUECTBE CPEJICTBA ONTHMH3ALMY BO N30€KaHHUe JIMIIHEH paboThI.

SIBHO BBI3BIBAliTE BCE OMEPATOpPHI NPHCBAMBAHUS 0a30BBIX KJIACCOB M BCEX MAHHBIX-YJICHOB
([Meyers97] §16); oOparute BHUMaHue, YTO MIUOMa OOMEHa aBTOMATHYECKH 3a00THTCS 000 BCex
9THX Bemax. Bo3Bpaiaiite u3 oneparopa npucBanBanus 3Hadenue *this ([Meyers97] §15).

Ccblinku

[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. OGecneubTe GeccOoiiHYyI0 PYHKLUIO OOMEHA

Pesiome

OOBIYHO MMEET CMBICH TPEJOCTaBUTh I Kilacca (YHKUMIO Swap B LensiX 3¢GQeKTHBHOTO
u 0eccOOWHOro 0OMeHa BHYTPEHHETO COICPIKUMOI0 OOBEKTa C BHYTPEHHUM COJIEPKHMBIM JIPYTOTO
o0bekTa. Takas (GYHKLIUS MOKET MPUTOTUTHCS JUTS PeAU3aLUH psiia UIHOM, OT IPOCTOrO MepeMe-
LICHUS] OOBEKTOB JI0 pear3aluy MPUCBauBaHMUs, JIETKO 00ECTICUHBAIOIIETO (DYHKIIMIO IPUHATHS pe-
3yJBTAaTOB PabOThI CO CTPOTUMHU TAPAHTHUSAMH OC30MACHOCTH IS BBI3BIBAIOIIEIO KOJa (CM. TaKKe
pexomenpanuio 51).

O6cyxaeHune

OO6bIuHO GYHKIMA SWap BBIJISIUT NPUMEPHO CIEenyIomKM o0pa3oM (31ech U — HEKOTOPBI
MOJIb30BATEIbCKUM THI):
class T { // ...
public:
void swap( T& rhs )

memberl_.swap( rhs.memberl_ );
std::swap( member2_, rhs.member2_ );

private:
U memberl_;
int member2_;

)

JIisi IPUMUTUBHBIX TUIIOB M CTaHJAPTHBIX KOHTCWHEPOB MOXKHO HCIONB30Bath Std::swap.
Jpyrue Ki1accsl MOTYT PEaIM30BhIBATh OOMEH B BUjIe (DYHKIHUH-ICHOB C PA3IHYHBIMA HMCHAML.

PaccMOTpUM HCHONB30BaHHE SWAP IS pealn3alii KOMUPYIOIIETO MPHCBAUBAHUS MOCPEACT-
BOM KONHPYIOIIEro KOHCTpyKTopa. IIprBeeHHast fanee peaiu3anus omneparopa operator= obec-
MEYMBACT CTPOTYIO FAPAHTHIO (CM. peKOMEHAAIHIO 71), XOTS U LEHO# CO3[aHus TOMOIHUTEIEHOTO
00BEKTa, YTO MOXKET OKa3aThCs HEMPHEMIIEMbIM, eclii uMeeTcs 0osiee d(GPEeKTHBHBIA crOco0 BbI-
MOJHEHNs 6€30MacHOro MPHCBAaUBaHKs OOBEKTOB THIIA T:

T& T::operator=(const T& other) { // BapuaHT 1 (TpaaMUMOHHbIN)

T temp( other );

swap ( temp );
return *this;

T& T::operator=(T temp) { // BapuaHT 2 (cMm. pekomeHpauuwo 27)
swap( temp ); // 06paTuTe BHUMAHME HA nepepavy
return *this; // temp no 3HaYeHuo

}
Ho urto ecim tun U He mmMeer OeccOoiiHOW QyHKIMU OOMEHa, Kak B Cllydae MHOTHX CYIIECT-
BYIOLIMX KJIACCOB, HO BaM TpeOyeTcs moaepkka GyHKIuu ooMena it Tuna T? He Bce moTepsiHO.

e Eciy xonupyomuii KOHCTPYKTOP U OTIepaTop KOMUPYIOIIETo MpucBauBaHusa U He qaioT cOo-
€B, TO ¢ o0bekTamu THia U BriosiHe cripaButes Std: @ swap.

e Ecnu xonupyromuii KOHCTpykTop U MoOXKeT jaBaTh cOOH, BBl MOXETE€ XpaHHUTh
(MHTEJUIEKTya IbHBIN) yKa3aTeab Ha U BMECTO HEMOCPEACTBEHHOTO WICHA. YKa3aTelu JIETKO
oOmenuBarotcs. CiecTBUEM UX IPUMEHEHHS SABJISIIOTCS JOTOJHUTEbHbBIE PACX0bl Ha OJTHO
JMHAMUYECKOE BBIICJICHUE MAMATH M JIONOJHUTENBHYI0O KOCBEHHOCTh IPH OOpalIeHUH, HO
€CIIM BBl XpaHHUTE BCE TaKHE WICHbI B eAMHOM Pimpl-o0bekTe, TO s BceX 3aKpBITHIX YICHOB
JIOTIOTHUTENIBHBIE PACXO/bI BB IIOHECETE TOJIBKO OJIUH pa3 (CM. peKoMeHaamwuo 43).

114 KOHCTPYKTOPBI, AECTPYKTOPLI 1 KONMMPOBaHME
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Hukorna He monb3yiTeCh TPIOKOM pealn3alii KOMUPYIOLIEro MPUCBAUBAHUS MOCPEICTBOM KO-
MUPYIONIET0 KOHCTPYHPOBAHHS C HKCIOJIB30BAaHUEM HEMOCPEJACTBEHHOTO BBI30BA IECTPYKTOpA
Y pa3MeIaroIero New, HECMOTPs Ha TO, YTO TAaKO# TPIOK PEryNsIpHO “BCIUIbIBACT B Opymax, Imo-
cBsmeHHbIX C++ (CM. Taroke pekoMeHaaruio 99). Tak 4To HUKOT/Ia HEe MULIKUTE:

T& T::operator=( const T& rhs ) { // Nnoxo: aHTu-namoma

if( this != &rhs )
this->~TQ); // TNnoxasa meTtoauka!
new (this) TC rhs ); // (cm. [Sutter00] §41)

return *this;

Ecnmu 00bexThl Bamiero Tuma MOXHO oOMeHATH Oojiee 3deKTUBHBIM criocobom, yeM rpydoe
[IpUCBaNBaHKe, KEIATeIbHO MPENOCTaBUTh (QYHKIMIO OOMEHA, HE SIBISIOLIYIOCS WICHOM, B TOM K€
IIPOCTPAHCTBE UMEH, Iie HAXOAMUTCS U Baul TUN (cM. pekoMeHnanuio 57). Kpome toro, nogymaiite
o crienmasu3anun Std: : swap s Bammux COOCTBEHHBIX HEIIAOIOHHBIX THIIOB!

namespace std {

template<> void swap( MyType& lhs, MyType& rhs) {
Ths.swap( rhs ); // Ana obbekToB MyType MCNoNb3yeTcCH

y // MyType::swap

CraHmapr He MO3BOJSIST BaM CHAENaTh 3TO, ecind MyType caM SBJISCTCS LIAOJOHHBIM KJIACCOM.
K c4acTbio, UIMETh TaKyIO CIICHUATU3AHMIO XOPOIIO, HO HE 0053aTeNIbHO; OCHOBHAS! METOJIUKA COCTOHT
B oOecrieueHHH QyHKIMK Swap, 3Q(eKTHBHO paboTaroleli ¢ JaHHBIM THIIOM, B BU/Ie YHKIIMH, HE SIB-
JUSTIOIISHCS WICHOM KJlacca, B TOM K€ TIPOCTPAHCTBE MIMEH, B KOTOPOM HAXOJAUTCS M BAIll THIL.

NcknouyeHus

OOMeH BaKeH JUIsl KJIaCCOB C CeMaHTHKOM 3HaueHus. CyIIeCTBEHHO MEHee BaykKHa OHa Iisi 0a30-
BBIX KJIACCOB, IOCKOJIBKY 3TH KJIAcChl B JIFOOOM CiIydae HCIOJIB3YIOTCS IIOCPEACTBOM yKazaTelel
(cm. pexomenganmu 32 u 54).

Ccbinkn
[C++03] §17.4.3.1(1) * [Stroustrup00] §E.3.3 * [Sutter00] §12-13, §41
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NMpocTpaHCcTBa UMEH U MOA YU

Cucmembl umeiom noocucmemsl, KOMopwvle 8 C6010 04epedb COCHOAM
u3 noocucmem u max 00 6ecKOHeuHOCMU — UMEHHO NOIMOMY Mbl
6ce20a 0BUIHCEMCSL CBEPXY 6HU3.

— Aunan Ilepnuc (Alan Perlis)

IIpocTpaHcTBO MMEH — OYEHb BaKHBI MHCTPYMEHT AJISl YNPABJICHUS MMEHAMU M CHUKEHMS
KOJIMYECTBA KOIM3UN uMeH. To jxe OTHOCUTCS U K MOXYIISIM, KOTOPbIE, IOMUMO 3TOTO, IIPEACTaB-
JISIIOT COOOM MHCTpYMEHTapHid Ui paboThl ¢ BepCHsIMUA. MBI ONpeneuM MOAYJb KaK OTIENIbHBIN
KOMIIOHEHT IIPOrPaMMBl, COJEpKalUil TECHO CBA3aHHbIE MEXY COOOH €€ 3IeMEHThI (CM. PEKOMEH-
JALUI0 5) ¥ TOJJIEPKMUBAEMBIH OTHUM M TEM K€ MPOrPAaMMHUCTOM WJIM TPYIION; 0OBIYHO MOIYIb
BCEr/la KOMIMWIUPYETCS OAHUM M TEM K€ KOMIMJIATOPOM € HCHONb30BaHHEM OJHHMX U TEX XKe Oll-
nuil. Moy UMeroTCs Ha pa3HbIX YPOBHSX J€Taln3alMy B IMIMPOKOM Axana3oHe pa3mepos. C of-
HOH CTOPOHBI, MOAY/Ib MOXKET OBbITh MUHHMAJIBHOIO pa3Mepa, IpeacTaBilsis coO0H OTAeNbHbIN 00b-
eKTHBIH (ailsl, comepKaluil ToJIbKO OJUH KIIAcC; C JIPYroi CTOPOHBI, OH MOXET OBbITh, HAIIPUMED,
OTAENbHOH TuHaMU4ecKoll OMONUOTEKOM, reHepupyeMoil U3 MHOXKECTBA UCXOAHBIX (aiiinoB, conep-
KHMOE KOTOPBIX 00pa3yeT MOJCUCTEMY BHYTPH MPUIIOKEHUS OOJBIIET0 pa3Mepa WM BBIITYCKACTCS
OTAeNbHO. Moaynb MOXET Aaxe IMpeACTaBiIsATh cOOOH OrpoMHYK OMOIMOTEKY, COCTOSILYIO M3
MHO)KECTBA HEOONBIINX MOAYJEH (CTAaTUUECKUX WIN JUHAMHYECKHX OHOIMOTEK), COAEPKAIIUX ThI-
csiuM pasHbIX THIOB. HecMoTps Ha To, uTo Takue OuOIuoTeku B cranaapre C++ He yIOMHHAIOTCS,
IIPOTPAaMMHUCTHI IIOCTOSIHHO CO3JAI0T ¥ MCIOJIB3YIOT OMOIMOTEKH, M XOPOIIO MPOIyMaHHAs MOIYJIS-
pusanus sBisercs (GyHIAMEHTAIbHOH YacTbO YCHELIHOTO YNPABIECHHS 3aBUCHUMOCTSIMHU (CM., Ha-
npumep, pekomenaanuio 11).

TpyaHo mpeactaBuTh cebe NpoOrpaMMy 3HAUMTEIBHOIO pa3sMepa, KOTopas He HCIOJIb3yeT Kak
IIPOCTPAHCTBA UMEH, TaK U MOIY/IU. B 3TOM pasniesie Mbl pacCMOTPUM OCHOBHBIE PEKOMEHJIAIMU 1O
UCIIOJIb30BAHUIO JIBYX 3TUX B3aHMOCBS3aHHBIX UHCTPYMEHTOB, Hapsjay C HMX B3auMojeiicTBueM
C IPYTUMH YacTsAMHM S3bIKa NMPOrpaMMUPOBAHUS U CPEbl BPEMEHH BBIIIOJIHEHUA. OTH PEKOMEHa-
UM HDOMOryT BaM Haubosee 3(G(EKTUBHO BOCIOJIb30BATHCS TAKUM MOIIHBIM HHCTPYMEHTApHEM
1 130eXKaTh BO3MOXKHBIX HEIPHATHOCTEH.

B sTOM pasnene Mbl cuuTaeM HanOosee 3HAUYMMOM pexoMeHIauo 58 — “XpaHuTe TUIBI U (yHK-
LU B Pa3HBIX [IPOCTPAHCTBAX HUMEH, €CIIM TOJIBKO OHU He IpeaHa3HaYeHbl A1l COBMECTHOM paboThI”.
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57. XpaHuTte Tunbl U X cBOOOAHBLIV UHTepdeiic
B O4HOM MNPOCTPaAHCTBE UMEH

Pesiome

OyHKIMH, HE SBISIONIMECS YWICHAMH U pa3pa0oTaHHbIC KaK yacTh HHTepdeiica kiacca X (B 0co-
OEHHOCTH OIepaTophbl U BCIIOMOIaTelIbHbIE (DYHKINH), JOJDKHBI OBITH ONpEJesieHbl B TOM K€ Mpo-
CTPAHCTBE MMEH, YTO U X, 4YTO 00eCIeYnBaeT X KOPPEKTHBINA BBI30B.

O6cyxaeHue

OTKpbITHIA HHTEPdENC KIacca 00pa3yroT HE TONbKO OTKPLIThIE (DYHKIIUM-WIEHB], HO U (DYHKLUHU,
He sBisronecs: wieHaMmu. [puHuun MHTepdeiica rmacut: s kinacca X Bce QyHKUMHU (BKIIOYAS
GyHKLIUY, He SBIAIOIIMECS WIEHaMM), KOTOpble “yHOMHMHAIOT X’ U “TIOCTaBIAIOTCS BMecTe ¢ X~
B OZIHOM M TOM >kK€ TPOCTPAHCTBE MMEH, SBIITIOTCS JIOTHYECKOHW YacThIO X, TOCKOJNBKY 00pa3yloT
4acTb UHTepdeiica X (cM. pekomernaanuio 44 u [Sutter00]).

SA3bik C++ crpoekTrpoBaH ¢ sBHbIM yueToM [Ipunimmna Wutepdetica. [Ipuuuna, mo xoropoit
B SI3BIK JJOOABIIEH MOMCK, 3aBUCAIIMHA OT aprymenTa (argument-dependent lookup — ADL), uzBect-
HBIA Taroke Kak mouck Kénmra, 3akmouaeTcs B TOM, 9TOOBI 00ECTICUHTH KOIY, MCIIOIB3YIONIEMY
00BEKT X TUNA X, BO3MOXKHOCTb Pab0OTaTh C 4acTblo ero uurepdeiica, cocrosmein u3 GyHkuui, He
SBIISIOMNXCA YIeHaMH (HarpuMep, HHCTPYKIMS COUt << X HCHomb3yeT omeparop operator<s,
KOTOpBII He SBISETCS WIEHOM Kjacca X) Tak K€ JIETKO, KaK M (YHKIUH-WIEHbl (HallpUMep, BbI30B
x. () He Tpe6GyeT BEIMONHEHNS CIELUATBHOTO [IOUCKA, TOCKOJIBKY OYEBUIHO, 9TO moucK T BbimoI-
Hsercs B obnactu Buaumoctu X). ADL obGecnieunBaer i1t cBOOOIHBIX (YHKLUM, KOTOpBIE MOIyda-
10T 00BEKT X B KaUeCTBE apIyMEHTA M MOCTABIISIOTCA BMECTE C OMpeeneHneM X, Ty ke MPOCTOTY
UCIIOIb30BaHUs, 4TO U A1 GyHKUUHA-wieHOB uHTepdeiica X. OAHUM U3 INIABHBIX MOTHBOB IpPUHS-
tust ADL 6bi1, B yactHOCTH, Kiace std: : string (cm. [Sutter00]).

PaccmoTpuM Kiacc X, onpesieeHHbIH B IPOCTPaHCTBE UMEH N:

class X {

public:
void fQ;

’
X operator+( const X&, const X& );

B BoI3bIBatOIIEH QYHKIIMU OOBIUHO MHUIIETCs KO HanoxobOue X3 = X1+x2, rae X1, X2 u X3 —
o0bexThl Tuna X. Ecnu onepatop operator+ oObsBIEH B TOM e NPOCTPAHCTBE MMEH, YTO U X,
HUKaKUX MNpoOJeM He BO3HHMKAET, M TaKOW KOJ OTIMYHO pPaboOTaeT, MOCKOJbKY OIepaTrop
operator+ Oyzer jerko Haiijgex ¢ nomoinso ADL.

Ecnu xe onepatop operator+ He oOBbsBIEH B TOM K€ MPOCTPAHCTBE UMEH, 4TO U X, BBI3bI-
BalOIIMi Ko paboTarh He Oyzner. B aToMm ciydae nmeercs JBa crocoda 3acTaBUTh €ro 3apadoTaTh.
[epBbIii COCTOUT B MCIOIB30BAaHUH SIBHO KBATU(PHUIIMPOBAHHOTO OIIEPaTOpa

x3 = N::operator+( x1, x2 );
I'pycTHast kapTHHAa — HEBO3MOXKHOCThH HCIIONB30BATh €CTECTBEHHBIH CHHTAKCHC OIEpaTopa, KOTO-
PpBIi, COOCTBEHHO, U OBUI INIaBHOH 11€JIbI0 BBEJICHUS IIEPErpy3KU OIEPaTOPOB B SA3BIK MPOrPaMMHUPO-
Banus. [JIpyroi cnoco0 3actaBuTh paboTaTh MPUBEICHHBIA paHee KOJ — HCHOJIb30BaTh MHCTPYK-
Ho Using:

using N::operator+;
// vnaun: using namespace N;
x3 = x1 + x2;
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IIpumeHeHne USTNg — COBEPIICHHO HOPMAaIbHAs W MPUEMIIEMasi Bellb (CM. peKOMEHAAIHio 59),
HO BCe IMpOOJIeMbl PelIaroTCsi ropas3fo Mpoule, eciau aBTop X HM3HAYalbHO IOCTYNAaeT KOPPEKTHO
1 TIOMeIaeT omeparop operator+, paborarommii ¢ o0bekTaMu X, B TO )K€ NMPOCTPAHCTBO HMMEH,
rae Haxogurcs X.

“O060poTHast CTOPOHA” ATOTr0 BOMPOCA PACCMATPHUBAETCS B PEKOMEHIALNH 58.

Mpumepsbl

Ipumep 1. Onepamopur. Oneparopsl pabOThl ¢ MOTOKAaMU operator<< u operator>> st
00BEKTOB HEKOTOPOTO Kiacca X, BEPOSITHO, OTHOCSTCS K HanboJiee spKuM npuMepam QyHKIHH, KOTO-
pbIe BIIOJIHE OYEBUIHO SIBILIFOTCS YacThiO MHTep(elica Kiaacca X, HO IPH 9TOM BCerna NPeCTaBISIOT
c000it cBoOOHBIE PYHKIMH (3TO 00s3aTENILHOE YCIOBHE, TTOCKOJIBKY JIEBBIH apryMEHT 3THUX OIepaTo-
POB — TOTOK, a He 00beKT X). Ta jxe apryMeHTanus IpUMEHUMA M K JPYTHM OIepaTopaM, He SIBJISIO-
mMMCs WieHaMH X. YOeIuTech, 4To Ballld ONepaTopbl HAXOJATCS B TOM )K€ MPOCTPAHCTBE MMEH, Y4TO
1 KJIacc, ¢ KOTOPbIM OHHU paboTaroT. Eciti y Bac ecTh BO3MOXKHOCTD BHIOOPA, JTy4IlIe IeTaTh ONepaTopbl
1 Bce Mpoyre PYHKIMHU HEe YWICHAMHU U HE PY3bsIMHU Kiacca (CM. peKoMeHAaIHo 44).

Ipumep 2. Ipouue @ynxyuu. Ecnu aBTop X NpenoCTaBIseT UMEHOBAHHbBIC BCIIOMOTATENbHEIC
(GYHKLIMH, KOTOPBIE MTOIYy4YaloT B KAYeCTBE apIyMEHTOB OOBEKTHI X, OHU JOJDKHBI HAXOAUTHCS B TOM
e MPOCTPAHCTBE HMEH, 4TO U X. B IPOTHBHOM Cilydae BBI3BIBAIOLIMI KOJ, HCIIOJIB3YIOIIHHA 00bEK-
ThI X, OyZIeT HEe B COCTOSTHMU PaboTaTh ¢ ’TUMH MMEHOBAaHHBIMU (DYHKIMSIMU O€3 sIBHOW KBanuduka-
[[MU WX UMEH WM IIPUMEHEHHs] HHCTPYKIMK US1ng.

Ccbinku
[Stroustrup00] §8.2, §10.3.2, §11.2.4 « [Sutter00] §31-34
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58. XpaHute tunbl  GyHKLUNUN B Pa3HbIX
NMPOCTPaAHCTBaX MUMEH, €CJIN TOJIbKO OHM
He nNpeaHa3Ha4YeHbl A1 COBMECTHOM paboThbl

Pesiome

OOeperaiiTe BamM THOBI OT HEMPEJHAMEPEHHOTO TIOMCKA, 3aBHCSIIETO OT apryMEHTOB
(argument-dependent lookup — ADL, u3BecTHbI Takke Kak mouck Kénwra); omHako mpenHame-
PEHHBII MOUCK OJDKEH 3aBEPIIATHCS YCIISIIHO. DTOr0 MOXKHO JOOUTHCS MyTEM pa3MEIlCHNUs THIIOB
B CBOUX COOCTBEHHBIX IPOCTPAHCTBAX UMEH (BMECTE C HETOCPEICTBEHHO CBSI3aHHBIMU C HUMH CBO-
OOomHBIMU (DYHKIHMAMHE; CM. peKOMeHAaluio 57). V30eraiite moMeIeH!s] TUIIOB B T€ )K€ MPOCTPaH-
CTBa UMEH, 4TO U IAOJIOHBI GYHKIUH UK OTIEPaTOPOB).

O6cyxaeHune

Crenysi JTaHHOMY COBETY, Bbl CMOXKeTe M30eaTh TPYZHO OOHApyXHBAaEMbIX OIIMOOK B BalleM
KOJZie ¥ HEOOXOIMMOCTH Pa30HpaThCsi ¢ OYeHb TOHKUMH MOMEHTAaMH SI3bIKa, C KOTOPBIMH BBI IIPOCTO
HE JIOJDKHBI CTaJIKUBATHCS.

Bot peanbHblil mpuMep, KOTOPBIit ObLT OMyOJIMKOBAH B TPYIIIIE HOBOCTEH:

#include <vector>

namespace N {
struct X { };
template<typename T>
int* operator+(T , unsigned) {/* HekoTopble pencTeua */}

int main() {
std::vector<N::X> v(5);
v[0];

Nnucrpykuust V[0] ; KOMOMIHPYETCs B HEKOTOPBIX pealiM3alisix CTaHAAPTHON OUOINOTEKH, HO
He Bo Bcex. [TompoOyeM KpaTko mepeckasarh 5Ty UIMHHYIO HCTopuio. OueHb TOHKas mpodiaeMa CBs-
3aHa C TeM, 4TO BHYTPH OOJBIIMHCTBA peanu3aluii vector<T>: :operator[] copsrax xox Ha-
mogobue v.begin()+n, u monck uMen i QYHKIHK Operator+ MOXeT JOCTHYb MPOCTPAHCTBA
HUMEH (B HameM ciydae N) Tuna, A KOTOpOro MHCTaHIIMPOBaH BEeKTOp (B HamieM ciaydae X). Joc-
TUTHET JIM MOUCK 3TOT0 IPOCTPAaHCTBA MMEH MJIM HET — 3aBHCUT OT TOrO, Kak OIpenesieH
vector<T>::iterator B JaHHOH BepcuM pean3aliy CTaHAapTHOH GuOnnorexkn. OfHAKO eciu
MOWCK JocTuraer N, To 37ech oH HaxoauT N: :operator+. Hakonem, B 3aBUCHMOCTH OT MCIIOJb-
3yeMbIX THIIOB, KOMITHJIATOP MOXET MPOCTO IIOCYMTATH, 4TO Ul VeCctor<T>: :iterator onepa-
Top N: :0operator+ uMmeer Jydlee COOTBETCTBHE, 4eM omeparop std: :operator+ us peamnsa-
LUK CTaHAApTHOH Oubnuorexku (KOTOpBIH U 1o/KeH ObLT OBbITH BbI3BaH). (OUH U3 criocoboB u3be-
KaTh TAaKOW HENPUATHOCTH B peajM3alliy CTaHAApPTHOH OMOJMOTEKM — HE HCIOJIb30BaTh KOJ
v.begin()+n takum 06pa3oM, 4TO OH BHOCHT HEMpPEIHAMEPEHHYIO TOYKY HACTPOMKHU: MO0 HAIo0
M3MEHUTH KOJ TaK, 4ToObI Tl V. begin () Hukakum 06pa3oM He 3aBHCEN OT apameTrpa IabioHa,
1160 BBI30B Operator+ ciaeqyer Nepenucarsb ¢ yKka3aHueM IOJIHOTO KBaaU(ULIUPOBAHHOTO UMEHH.
CM. pexoMenaanuio 65.)

KopoTko roBopsi, Bpsiz JId BaM yAacTCs BBISIBUTb UCTUHHYIO IIPUUUHY BBIBOJUMOIO COOOLIEHUS 00
omrbke. Ecni BaM, KOHEYHO, TIOBE3ET M BbI MOJYYHTE 3TO COOOIICHHE 00 OIIMOKE, TaK KaK B Cllydac
HeBe3eHUs BbIOpaHHBIN omeparop N::operator+ okaxeTcs, K HECUaCTbIO, BIOJIHE MOIXOMASAIIMM
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€ TOYKH 3pEHMs] KOMIWIATOPA, U IPOrpaMMa CKOMITHIIMPYETCS YCIIEIHO, HO BOT PE3YJIbTaThl ee pado-
ThI MOT'YT OKa3aThCsl COBEPLIEHHO HEO)KUIAaHHBIMH. . .

BbI ymaere, 4To BaM HE MPUXOUIIOCH C 3TUM CTalikuBaThesi? [lonpoOyiiTe BCIOMHUTD, OBIBAJIO
JIM TaKOe B Ballleil IIpaKTHKe, YTO Balll KOJ, HAIIpUMep, C UCIIOJIb30BaHUEM CTaHIapTHOU Oubnuore-
K{ TIPUBOJIII K YIMBUTEIBHBIM M HETTOHATHBIM OIIMOKaM KOMITMISAIUK? A TOCTIe TOrO Kak BbI CIIer-
Ka MEHSUIM Balll KOJl, TOPOH MPOCTO MEHsAsS MECTaMH OTJIeJIbHbIE KYCKHM KOJa, BCE BIPYI HAUMHAJIO
paboTaTh U y Bac OCTaBaJOCh TOJBKO HEOOJBIIOE HEIOYMEHHE MO IMOBOAY IJIYIOr0 KOMIMIATOPA,
KOTOPBIi1 3armyTaics B Tpex cTpokax? [IpakTudecku Bce MbI ITONaAaiy B OJOOHbBIE CUTYaLluH, KOTIa
MPUYMHON HEMPUATHOCTEH CTaHOBMIJIACH paccMaTpuBaemas mpobiema, T.e. koraa ADL Haxoann
MMEHa U3 HENOJXOJSIIEro NPOCTPAHCTBA UMEH IIPOCTO MOTOMY, YTO THUIBI U3 3THUX MPOCTPAHCTB
HMEH HCIIOJIb30BATUCH ITOOIN30CTH APYT OT APYyTa.

Ota npobiieMa BO3HUKAET HE TOJNBKO IPU UCIOIb30BaHUM CTaHAapTHOH 6ubnuotexu. B C++ ¢ neit
MOYKHO CTOJIKHYTBCS (M 3TO 4acTO MPOUCXOAUT Ha MPAKTHUKE) IIPU UCIIOIb30BaHUU THUIIOB, OIPE/IeIIeH-
HBIX B TE€X )K€ MPOCTPAHCTBAaX UMEH, YTO U (YHKUMHU (B 0cOOEHHOCTH 11abnoHb! GyHKIMIT MM onepa-
TOpBI), HE CBA3aHHbIE C JJaHHbIMU THNamu. [loctapaiitecs He monasaTeCst B 3Ty JOBYLIKY.

OCHOBHOI BBIBOJ — BaM He HaJl0 3HaTh BCe 3TH TOHKOCTH. IIpocreiimmii myTs u3dexarp 3Toi
KaTeropuu npobiaeM — 3To BooOIIe u30eraTh pa3MerieHus: CBOOOTHBIX (YHKINH, HE SBIISIOLUIMXCS
yacThlo HHTEp(elica Tuma X, B TOM K€ IPOCTPAHCTBE UMEH, TJie HaXOIUTCs X, 1 B 0COOCHHOCTH HU-
KOT/Ia He IOMeIIAaTh MabaoHbl GYHKINI WM OTIEpaTOPOB B TO K€ IPOCTPAHCTBO UMEH, YTO U MOJb-
30BaTENbCKUM THUIL.

Ipumeuanue. Jla, cranmaptHas Oubimoreka C++ moMemaeT alropuTMbl U Apyrue IMaOIoHEI
byHKIMi, Takux Kak COpY mwin distance, B To e MPOCTPAHCTBO UMEH, YTO U MHOKECTBO THUIIOB,
TaKWX Kak pair wim vector. Bce oHE HaXOAATCSA B OAHOM IPOCTPAHCTBE UMEH. DTO HEyJadHOE
pelleHre, KOTOpOe BbI3BIBAET OIMCAHHBIE BEChbMa TOHKHE M TPYJHO JIOKAIM3YEeMbIe MPOOJIEMBI.
K cuactsio, Temeps y Hac OOJIbIIE OMBITA M MBI 3HAaeM, Kak cleayeT nocrynarts. He nenaiite Tak, Kak
CIIeTIaHO B CTaHAAPTHOM Oubnuorexe.

“O060poTHast CTOPOHA™ ATOTr0 BOMPOCA PACCMATPUBAETCS B PEKOMEHIALUH 57.

Ccbinkn
[Stroustrup00] §10.3.2, §11.2.4 » [Sutter00] §34 ¢ [Sutter02] §39-40
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59. He ucnonb3yikTe UsSing Ang NPoCTPaHCTB
MMEH B 3aroJsioBo4HbIX hannax unv nepen
anpekTuson #include

Pesiome

JlupexTuBa USTNg s IPOCTPAHCTB MMEH CO3/aHa JUlsl Ballero yno0CTBa, a He [UIs TOJIOBHOM
6o apyrux. Hukorga He mcrose3yiite 0OBSBICHHS WIH AMPEKTHBBL USTNQg mepen AUPeKTHBON
#include.

BriBox: He MCONB3yiiTe AMPEKTHBBI USTNQG IS MPOCTPAHCTB MMEH MM USTNQ-00BIBICHUS
B 3aroJI0BOYHBIX (hailiax. BmecTo 3Toro nonHocTeio KBasmduuupyiite Bce nmena. (Bropoe npasu-
JIO CIEAYET U3 IEPBOTo, IIOCKOJIBKY 3ar0JIOBOYHBIC (aiiiibl HE MOTYT 3HATh, KaKHe APYTHE AUPEKTH-
Bbl #1nclude MoryT HOSIBUTHCSI B TEKCTE IIOCIIE HUX. )

O6cyxaeHune

Bkpartiie: BBl MOXXKeTe€ W JOJDKHBI CBOOOTHO M 0€3 OrpaHMYEHHH HCIIONIb30BaTh OOBSBICHHS
W IUPEKTUBBI USTNg B cBouX (paiiiax peanusarmu nocie qupextus #include. Hecmorps Ha mo-
BTOPSIOLIMECS 3asBICHHUS UX IIPOTUBHUKOB, OOBSIBICHUS M IUPEKTUBBI USTNQY HE SBISIOTCS 3JI0M H
HE MIPOTHBOPEYAT LIENU MPOCTpaHCTB UMeH. OHU MPOCTO JIENAaloT MPOCTPAaHCTBA UMEH Oosee yao0-
HBIMH B HCTIOJIb30BaHUH.

[IpocTpaHcTBa MMEH NPEACTABISAIOT MOLIHOE CPEACTBO JJsl YCTPAHEHUS HEOAHO3HAYHOCTH
nMeH. B GonbIIMHCTBE CllydaeB pa3jiMuHbIe TPOTPAMMUCTEI BEIOMPAIOT PA3IMYHBIE UMEHA JUIS CBO-
UX TUNOB U (QYHKLUMH, HO B TOM PEIKOM Clly4ae, KOIrJla OHM BhIOpanu OJMHAKOBbIE UMEHA, U OHU
JOJDKHBI BMECTE HCIOJIB30BAaThCs B HEKOTOPOM KOJE, MPOCTPAHCTBA MMEH IO3BOJIIOT M30€XaTh
KoymM3ui. [l 3TOro A0CTaToOYHO, YTOOB! BBI3BIBAIOIIMI KOJ| SIBHO KBAJM(UUIUPOBAT UMS, YKa3as,
HUMsI U3 KaKOTO0 MMEHHO MPOCTPAHCTBA AOJDKHO HCIIONB30BAThCS B TOM HIM MHOM ciydae. OIHaKo
B MOJABIISIOIIEM OOJIBIIMHCTBE CIy4aeB HUKAaKOW HEOJAHO3HAYHOCTH MMEH He HaOmomaercs. Ilo-
9TOMY BIIOJIHE MOXKHO HCIIOJIb30BaTh AUPEKTHBBI M 0OBSBICHHUS US1Ng, KOTOPHIE CYIIIECTBEHHO 00-
JIETYaloT UCIIOJIb30BAHUE ITPOCTPAHCTB UMEH, CHI)KAsl KOJIMYECTBO BBOJMMOI0O KoJia (IIpOrpaMMHUCTy
[PY UCTIOJIB30BAaHUH AUPEKTHB U OOBSIBICHHUI US1Ng HEe TpeOyeTcst BCSKUiL pa3 SBHOE yIOMUHAHUC
TOT0, K KAKOMY IPOCTPAHCTBY MMEH IPUHAICKUT TO WM HHOE UMs). B penkux ciyyasx Koyum3uit
HUMEH TUPEKTHBBI U OOBSIBICHUS USTNQ HE MPEHSTCTBYIOT YKA3aHHIO MOJHOCTBIO KBATH(DHIHPO-
BaHHBIX MMEH JUIS Pa3pelleHNs] peallbHO BOSHUKIIEH HEOHO3HAYHOCTH.

OnHako JUPEKTUBBI M OOBSBICHUS US1NQ NpeJHA3HAYCHBI TOIBKO AU BAIEro yA00CTBa U BbI
HE JIOJDKHBI UCIIOJIB30BaTh MX TaK, YTOOBI OHU BIMSUIM Ha KakoW-TO JIpyrod kon. B wactHocTH, MX
HENb3s yIoTpeOATh TAe MOMaio, TAe 33 HUMU MOXKET CIEIOBaTh eIle KaKoi-TO CTOPOHHHH KOI.
B yacTHOCTH, UX He CleyeT UCIIOJIb30BaTh B 3ar0JIOBOYHBIX (hailax (KOTOpbIe IpeHa3HAYeHbI IS
BKJIIOYECHUSI B HEOTPAaHWYEHHOE KOJIMYECTBO (haiiIoB peaan3alii — BBl HE JOJDKHBI BHOCHTH ITyTa-
HHUILY B 3HaUYCHHE KOJIa B 9TUX (paiiinax) wiu nepex aupekrusoii #include (Tem cambiM BBI [0 CyTH
BHOCHUTE UX B TEKCT 3THUX 3arOJIOBOYHBIX (ailjIoB).

BOJIBIIMHCTBO NPOrPaMMUCTOB HHTYHTHBHO IIOHUMAIOT, [TOYEMY JIUPEKTHBA US1Ng (Hampumep,
using namespace A;) BBI3BIBAET 3arps3HEHHE B CIIydae BO3ICHCTBUSA Ha KOJ, CIAEAYIOUIHA 3a
HEll ¥ He OCBEJJOMJICHHBII O HAJIWYMU STON JUPEKTHUBBI: TIOCKOJBbKY 3Ta TUPEKTUBA MOJHOCTHIO UM-
MIOPTUPYET OIHO MPOCTPAHCTBO MMEH B APYroe, BKIIOYAs AaXKe T€ NMEHa, KOTOpbIe 10 CHX IOp He
ObUIM BUJHBI, OHATHO, YTO 3TO MOJKET JIETKO U3MEHHUTh CMBIC CIIEAYIOIIETo 3a AUPEKTUBON KOJa.
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Ho BoT ozmHa pacmpocTpaHeHHas: OmHOKa: MHOTHE CUHTAOT, YTO HCIOJIB30BAHHE OOBSIBICHHUS
using Ha ypoBHe mpocTpaHcTBa MMeH (Hanpumep, using N::Widget;) Bnomne GezomacHo. On-
HaKo 9T0 He Tak. Takue OOBSBICHMS, KAK MUHHMYM, OIACHBI, IIPHYEM 0OJee TOHKHM M XHTPBIM
croco6oM. PaccMOTpuM clieyomuii Koz:

// oparmeHT 1

namespace A {
int f(double);

// oparMeHT 2

namespace B {
using A::f;
void gQ;

// oparmeHT 3
namespace A {
int f(int);

// oparmeHT 4
void B::g(Q)
f(1); // Kakas neperpy3ka byaeT Bbi3BaHa?

3/ech OMAaCHOCTh 3aKJIFOYACTCS B TOM, YTO OOBsIBJIEHHE USTNg MCHONB3YeT TEKYIINM CIHCOK
umen T B mpocTpaHcTBe UMEH A B TOT MOMEHT, KOTJla 3TO 00bsiBIeHUE BeTpedaercs. Takum o0Opa-
30M, Kakas WMEHHO Teperpy3ka OymeT BHAWMA B MPOCTPAHCTBE WMEH B, 3aBHCHT OT TOTO, TZe
MMEHHO HaXOJUTCS MMPUBEICHHBIA KO/ (PPArMEHTOB U B KAKOM MOPS/IKE OH CKOMOWHUPOBaH. (31ech
JOJDKEH pa3laThCsl MPEeayNpeXAalonnuii peB Balleld BHYyTpEHHEH cCHpeHBl — “3aBHCHMOCTH OT IIO-
psiaka ecthb 370!”) Bropast neperpyska, f(int), B Gonsiieii crenenu coorserctByet BoizoBy (1),
Ho F(int) Gyzaer HeBuauMa 17151 B : : g, eciiv €€ OOBABICHUE OKAXKETCs MOCIIe 00bABIEHHS USNg.

PaccmoTpuM JiBa 4acTHBIX ciydast. [1ycts gparmedTsi 1, 2 v 3 HaXOIATCS B TPEX PA3IMYHBIX 3a-
rosioBouHbIX (aitmax s1.h, s2.h u s3.h, a pparment 4 — B (aitne peanuzamuu sS4 . Cpp, KOTO-
PBIii BKIIFOYAET YKa3aHHbIE 3arojioBouHble (aiiibl. Torna ceManTuka B: : ¢ 3aBUCHT OT MOPsJIKA, B
KOTOPOM 3arojioBOYHbIC (paiisibl BKIIOYEHBI B S4 . cpp! B yacTHOCTH:

e ccmu s3.hunger nepen s2.h, to B: :g Oyner Bei3biBath Az 1 F(int);

e wunaue eciu S1.h uner nepex s2.h, to B: : g 6yner Be3eiBats A: 1 f(double);

e yHave B::g He OyJIeT KOMIMIMPOBATHCS BOBCE.

B omucaHHO# cuTyalny HMeeTCsl OAUH BIIOJHE ONpEJEICHHBII TOPSIOK, IIPU KOTOPOM BCE pa-
6oTaer Tak, KaK J0JKHO.

JlaBaiiTe Tenepb pacCMOTPUM CUTYaluIo, Korjaa ¢pparMeHTsl 1, 2, 3 U 4 HaXOAATCS B YETHIPEX
pasnuYHbIX 3aroyioBouHbX daiinax s1.h, s2.h, s3.h u s4.h. Teneps Bce craHOBUTCS CyIIECT-
BCHHO Xy)XK€: CEMaHTHKa B: Qg 3aBHCHUT OT IOpPS/KA BKIIOUCHHS 3ar0JIOBOYHBIX (DAiJIOB HE TOJIBKO
Bs4.h, Ho u B moGoil kon, koropelil Bkmoyaer S4.h! B wactHocTn, ¢ailn peanmsanuu
client_code.cpp MOXeT MBITATHCS BKIIOYHNTE 3ar0JIOBOYHbIE (hailiibl B JIIOOOM TTOPSIIKE:

e ccau s3.huger nepen s2.h, to B: : g 6yner Be3biBath Az 1 F(int);

e ynaue ecu S1.h uner nepen s2.h, To B: : g 6yzner Bo3eBath A: : f(double);

e yHave B: :g He OyJIeT KOMIMIMPOBATHCS BOBCE.

Cutyauus crana Xyxke MOTOMY, YTO JABa (hailia pealuzalii MOTYT BKIIOYATh 3arojOBOYHbBIC

Gaiisl 6 pasnom nopsioke. YUro npousoiizer, eciu c1ient_code_1.cpp Bkmouaer s1.h, s2.h
u s4.h B ykazanHOM mopsizike, a Client_code_2.Cpp BKIOYAET B COOTBETCTBYIONIEM MTOPSIIKE
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s3.h,s2.hwus4.h? Torma B: : g HapymaeT npaBuiio ogHOTo onpeaenerus (one definition rule —
ODR), NOCKOJIBKY UMEIOTCS JIBE HECOTTIACYIOIINEcs] HECOBMECTHMBIE PEaU3alUH, KOTOPbIE HE MO-
ryT ObITh BEPHBIMH OJHOBPEMEHHO: OJIHA M3 HHMX mbITaeTcsi BbizBaTh A::f(int), a Bropas —
A::f(double).

ITosTOMy HHKOTZA HE HCIONB3YATE AUPEKTUBBI U OOBSIBICHMS USTNQg Ul MPOCTPAHCTB MMCH
B 3aroJIOBOYHBIX (haiinax nubo mepen aupekruBoit #include B daiie peanmuszanuu. B cnyuae Ha-
PYLICHHS 3TOTO MPABUIIA BBl HECETE OTBETCTBEHHOCTH 338 BO3MOYKHOE M3MEHEHHE CMBICIA CIICAYIO-
miero 3a Using Koja, HampuMep, BCIEACTBHE 3arps3HCHUs IPOCTPAHCTBA WMEH HJIM HEIMOJHOTO
CIHMCKa UMIOPTHPYeMbIX uMeH. (OOpaTtuTe BHUMAaHWE Ha “IMPEKTHBHI M OOBSBICHUS USTNg 015
npocmpancme umer”. YKa3aHHOE PABIJIO HEMPHUMEHUMO TPH OMUCAHKUH YISHA KJIacca ¢ TOMOIIBIO
00BsIBIEHNS US1Ng [T BHECEHHMS, IPH HEOOXOANMOCTH, UMEH 13 6a30BOT0 Kiacca. )

Bo Bcex 3arofoBoYHBIX (aiiax, Kak W B (aillax peanu3aluu A0 TOCICIHEH TUPEKTHUBBI
#include, Bcerma ncmonb3yiiTe SIBHBIE MOJTHOCTHIO KBATH(QUIIMPOBaHHBIE MMeHa. B (aitmax pea-
JIM3AIUK [IOCe Beex AUpekTHB #1include Bbl MoXeTe U JOJDKHBI CBOOOIHO MCIIONIB30BATh JIUPEK-
THBBI ¥ O0BSIBIICHHS USTNg. DTO BEpHBI CIOcO0 COYCTaHUS KPATKOCTH KOJIA C MOAYJIBHOCTBIO.

NcknioveHunda

[lepenecenue Goipmioro npoekra co crapoil 10-ANSI/ISO peanuzauuu crangapTHON OubIMO-
TeKu (BCe MMEHa KOTOPOW HaXOJATCs B I0OAILHOM MPOCTPAHCTBE UMEH) K MCIIOJIb30BAHUIO HOBOM
(e mpaKTHYECKH BCE MMEHA HaXOJSTCS B MPOCTPAHCTBE UMEH Std) MOXKET 3aCTaBHTh BaC AKKY-
paTHO pa3MeCTHTh TUPEKTHUBY US1NQg B 3arosioBouHOM (aitne. Dtot crocob ommcan B [Sutter02].

Ccbinkn
[Stroustrup00] §9.2.1 * [Sutter02] §39-40
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60. N306eraiiTe BbiAeNIeHUa U OCBOOOXAEHUS
namMs«aTu B pa3HbIX MOAYNAX

Pesiome

30510TOE TPABMUIIO MIPOTrPaMMHUCTa — IIOJIOXKH, TZIe B3sUI. BrimeneHue mamsaTé B OJHOM MOYIIe,
a 0cBOOOK/IEHHE B JPYroM JIeNIaeT MporpaMMy Ooliee XpYyIKOi, co3/aBasi TOHKYIO JANbHIOI 3aBU-
CHUMOCTb MEXIy STHUMH MOIYJISIMH. Takue MOIYIH JOJDKHBI OBITh KOMIIMJIMPYEMBI OJHOW M TOH ke
Bepcueil KOMIWIATOPA ¢ OJHUMHU M TeMH ke (1araMu (B 4aCTHOCTH, OTJIaZOYHbIE BEPCUU U BEPCUH
NDEBUG) M ¢ OJTHOM M TOW ke peaju3alueil CTaHIapTHOH OMOJIMOTEKH; KpOME TOro, C MpaKTH4e-
CKOM TOYKHM 3pEHHMs JIyullle, YTOObI MOAYJIb, BBIACISIOIINNA TaMsITh, OCTABAJICS 3arpyXeH IpPH ee OC-
BOOOXKICHUH.

O6cyxaeHue

Pa3paboTyrku OMOIMOTEK XOTAT YIY4YIIMTh UX KAuecTBO, M, KaK MPSIMOE CICJCTBHE, BHYTPEH-
HHE CTPYKTYPHI JaHHBIX U AITOPUTMBI, UCIIOIb3yeMbIe CTAaHAAPTHBIMH PACIIPEACTUTEIIMH aMSITH,
MOT'YT CYIIECTBEHHO Pa3INyaThCsl B Pa3HbIX BepcUsaX. boyee TOro, K 3HAYNTENbHBIM H3MEHEHUSIM BO
BHYTpeHHel paboTe pacnpenenureneid IaMsITi MOTYT MPUBOAUTH JaXKe Pa3INYHbIE OMIMH KOMIIH-
nsiTopa (HanpuMep, BKITIOUSHUE WK OTKIIFOYCHUE OTJIAIOYHBIX BO3MOXKHOCTEH ).

CrnenoBaresbHO, 0 (GyHKIHH 0CBOOOXKACHUS mamsTh (T.e. omeparope : :operator delete wm
¢bynkmuu std: : free) npu nepeceucHuy rpaHUIl MOTYJICH IPAKTHYECKH HEJB3sI CTPOUTH KaKue-I0o
NIPEIOIIOKEH S, B OCOOCHHOCTH IPH IIEPECEUSHIHN TPaHULl MOIYJEH, IPH KOTOPOM BBl HE MOXKETE ra-
PaHTUPOBATh, YTO OHK OYIYT CKOMITHIMPOBAHBI OTHUM U TEM K€ KOMIIIATOPOM C++ C OJHUMHE U Te-
MH ke ormusiMu. KoHe4HO, 4acTo 9TH MOy M HaXOAATCS B OHOM M TOM ke (haiiine mpoeKTa 1 KOMITH-
JIUPYIOTCS C OJHUMH M TEMH K€ OIIHUAMH, HO KOM(OPT 4acTo MPUBOIUT K 3a0bIBYMBOCTH. B 0coOEH-
HOCTH BBICOKA II€HA TaKOH 3a0BIBUMBOCTH NPU NEPEX0/Ie K TMHAMIYECKH CBA3BIBAEMBIM OMOIHOTEKaM,
pacnpezeneHry GOIBIIOTO MPOSKTa MEKIY HECKOJIBKAMH IPYIIIIaAMHU K TIPH 3aMEHEe MOIyJIei “Ha XO-
Iy” — B 9TOM CIIy4ae Bbl JOJDKHBI yACIUTh MAaKCUMYM BHUMAaHHS TOMY, YTOOBI BBIIEIEHHE H OCBOOO-
JKJICHHE MaMSITH BBIMOJIHSIIOCH B TPEENax OJJHOTO MOJIYIISI WIIH MTOJICHCTEMBL.

XopomunM MeToZIOM 00ecTIeUeH s] OCBOOOXKICHHS IaMATH COOTBETCTBYIOIIEH (DYHKIMEH sBIIsIeTCS
ucnone3osanue shared_ptr (cm. [C++TR104]). Unremwtekryanshbiii ykasarens shared_ptr co
CYETYMKOM CCBUIOK MOXKET 3aXBaTHTh CBOM ‘‘ymanurens”’ B TIpolecce KOHCTPYHPOBAHUSI.
“Ypamurens” — 3T0 (YHKIMOHAIBHBI OOBEKT (WIM OOBIYHBINA yKa3aTelb Ha (PyHKLUIO), KOTOPBII
BBINIOJIHSAET OCBOOOXKIEHNE MaMsTH. [10CKOIbKY YITOMSHYTHIH (DyHKIHMOHAIBHBIM OOBEKT, MM yKa3a-
Telb Ha (YHKIHIO, ABJISCTCS YacThiO cocTostHus oObekra shared_ptr, momynb, BeIIenMBIIMN Ta-
MSTh OOBEKTY, MOXKET OJJHOBPEMEHHO OMPENeIHTh (DYHKIIUIO OCBOOOKICHHS MAMSTH, U 3Ta (DYHKIIUS
OyZeT KOPPEKTHO BBI3BAHA, JaXKe €CIIM TOYKA OCBOOOXKICHHS HAXOIHUTCS THE-TO B APYTOM MOIYyIe —
BEPOSITHO, OTHOCHTEIHHO HEOOJNIBIION IIEHOH (KOPPEKTHOCTh Ba)KHEE IIEHBI; CM. TAKKe PEKOMEHIa-
uuu 5, 6 u 8). KoHevHO, MCXOIHBIA MOIY/b IPU STOM JIOJDKEH OCTaBaThCs 3arPY’KSHHBIM.

Ccbinku
[C++TRI104]
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61. He onpepensiite B 3aronoso4yHom daine
00beKTbl CO CBA3bIBaHUEM

Pesiome

OOBEKTHI CO CBS3bIBAHHMEM, BKJIIOYAs ICPEMEHHbIC WM (DYHKIMH YPOBHS IPOCTPAHCTBA HMCH,
00Ma/1a10T BBIJCTICHHOM TSl HUX maMaThio. OmnpezieneHne Takux 00bEeKTOB B 3ar0JOBOYHBIX (aiinax
MIPUBOJUT JINOO K OIIMOKaM BpeMEHH KOMIIOHOBKH, JIM0O K Oecrone3HoMy pacxoay namsrtu. [Tome-
nIaiiTe Bce 00BEKTHI CO CBA3bIBAHHEM B (DAilIbl pean3alyu.

O6cyxaeHune

Korz[a Mbl HAYMHACM HCIIOJIL30BATH C++, TO BCC AOCTATOYHO 6BICTpO YACHACM, UTO 3aroJioBO4-
Hbll (aiin Hanogobue

// N3beranTe onpeaeneHns ob6bLEKTOB C BHEWHUM

// CBA3bIBAHMEM B 3aro/IOBOYHOM (aine

int fudgeFactor,

string hello("Hello, world!");
void foo() { /* ... */ }

OyyuH BKJIIOYEH OOJIbLIE YeM B OJIMH UCXOIHBIN (haiii, BeJeT Npy KOMIMIALMK K OUIMOKaM JTyOImupo-
BaHMS CUMBOJIOB BO BpeMsi KOMINOHOBKH. [IpruunHa mpocra: KaxIblii HICXOIHBIH (aii B IeHCTBUTENb-
HOCTH OmpejieNisieT U Beiiensier npocrparctso mist fudgeFactor, hello u tena foo, u korna npu-
XOIHT BpeMsi COOPKH (KOMITIOHOBKH, WJIM CBSI3BIBAHUS), KOMIIOHOBIIVK CTAJIKUBACTCS ¢ HAJIMYUEM He-
CKOJIBKUX OOBEKTOB, KOTOPBIE HOCAT OJJHO U TO )K€ UMl U OOPIOTCS MEXy CO00i 3a BUAMMOCTb.
Pemenune npoGieMbl IPOCTOE — B 3ar0JOBOYHBIHN (haiisn Hao HOMECTHUTH TOIBKO OOBIBICHHS:
extern int fudgeFactor;
extern string hello;

void foo(); // B cnyyae obbsaBneHus ¢yHkumm "extern"
/ ABnAeTCcA HeobA3aTesibHbIM

PeainbHbIe k¢ OOBSABICHUS pacroyjararoTcs B O4HOM (bafme peanun3zanun:

int fudgeFactor;

string hello("Hello, world!");

void foo() { /* .. */ }

He onpez[ensu‘/iTe B 3aroJiIOBOYHOM (1)3.171]'16 U CTATUYCCKHUC O6’I)€I(TLI ypOBHS[ HpOCTpaHCTBa HUMCECH,
Hanpumep:

// n3berante onpeaeneHnsa 06bLEKTOB CO CTATUYECKUM

// CBA3bIBAHMEM B 3aro/jI0BOYHOM (aine

static int fudgeFactor;

static strin% heﬂo("Heﬂo world!™);
static void foo() { /* ... */

Takoe HEKOPPEKTHOE HCIIOJIb30BaHME KIFOYEBOro cioBa Static Oosee omacHo, YeM MpOCToe Ofl-
penenenue rno0anbHbIX 00BEKTOB B 3arojoBo4HoM (aiine. B ciydae rinoGanbHbIX 00BEKTOB, MO
KpaifHell Mepe, KOMIIOHOBIIMK B COCTOSIHUM OOHApyXHUTh Hanuuue ayoneil. Ho ctarnyeckne naHHbIC
1 GYHKIUM MOTYT AyOJMPOBAaTbCS HA 3aKOHHBIX OCHOBAHMAX, IOCKOJIBKY KOMIIUIATOP AENAacT 3a-
KPBITYIO KOIHMIO I KaKAOTO MCXOMHOTo (aiina. Tak 4To eciny BBl ONpeNeNuTe CTaTHYECKHUe aH-
HBIC U CTaTHYeCKUE (yHKIMU B 3aroloBo4HOM (aiine u Bxitounte ero B 50 ¢aiinos, To Tena QyHK-
LUl 1 POCTPAHCTBO JUIsl JaHHBIX B BBIXOJHOM HCHOJHAEMOM (aitne Oyayr nydiauposansl S0 pas
(ToIbKO ecnu y Bac He OyIeT UCIOJIb30BaH OYEHb MHTEJIEKTYalbHBIH KOMIIOHOBLIMK, KOTOPBIH
CMOJXKET pacro3HaTh 50 OAMHAKOBBIX Tel (QYHKIUH M HAIMYHE OAWHAKOBLIX KOHCTAHTHBIX JaHHBIX,
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KOTOpBIE MOXHO 0€30macHO 00beAMHNTH). M3nmumiHe roBopuTh, 4TO I00anbHbIC AaHHBIE (Takue
kak craruyeckue fudgeFactor) Ha camoMm Jeie He SBISIOTCS TIIOOAIbHBIMH OOBEKTAMH, MO-
CKOJIbKY Ka)K]IbIi HCXOIHBIN (haiis1 paboTaeT co CBOEH KOMUel TakuX TaHHBIX, HE3aBUCHMOW OT BCEX
OCTaNIbHBIX KON B MPOrpamMMe.

He mpITaiitech 000WTH 3Ty CUTYaIMIO IIPU MOMOIIN HCIIOIB30BAHUS OE3bIMSIHHBIX MPOCTPAHCTB
VMEH B 3ar0JIOBOYHBIX (haiiiax, MOCKOIbKY Pe3ylbTaT OyIeT HU4yTh HE JTyYllle:

// B 3arofoBOYHOM (aiine 3TO MPUBOAUT K TOMY Xe

// 3hhekTy, 4TO M ucnonb3oBaHuWe static

namespace

int fudgeFactor;

strin% helTo("Hello, world!");
void foo() { /* ... *

NcknioveHunda
B 3aroJIOBOYHBIX (I)al‘/'max MOFyT HaXOaUTHLCS cneay}onme 06’[>€KTI>I C BHCIIIHUM CBSI3bIBAHUCM.

e Bcmpausaemvie @ynxkyuu. OHE UMEIOT BHEIIHEE CBS3bIBaHWC, HO KOMIIOHOBIIHMK [apaHTH-
POBaHHO HE OTBEpPracT MHOTOKpaTHbIC KOMHU. Bo BceM OCTaJbHOM OHHU BEAyT ceOsl TaK Ke,
Kak ¥ oObl4HbIe QyHKUIMH. B 4yacTHOCTH, ampec BcTpamBaeMoil (QYHKIMHM TapaHTHPOBAHHO
OyZeT eMMHCTBEHHBIM B IpeieNiax MPOrPaMMBl.

e [llabnonvl ¢hynkyuii. AHaNOTMYHO BCTPAaHMBaeMbIM (YHKIMAM, HHCTAaHLIIUPOBAHUS BeLyT ceOs
TaK ’Ke, KaK M OOBIYHBIE (YHKIUH, C T€M OTJIMYHEM, YTO HX IyONUKATHI IPHEMIEMBI
(1 nomwkHBI OBbITH UAEHTUYHBI). CaMo cOOOH pasyMeeTcs, XOpOUIMH KOMIMIATOP YCTPaHUT
U3ITHIITHAE KOITHH.

e Cmamuyeckue OauHbie-uaeHbl wlabnonos kiaccos. OHU MOTYT OKa3aThCsl OCOOEHHO CIIOX-
HBIMH U1 KOMIIOHOBIIMKA, HO 3TO YK€ He Balla mpobieMa — BbI MIPOCTO OMpeessieTe ux
B CBOEM 3aroJIOBOYHOM (haiiile M NpedoCTaBIseTe CAENATh BCE OCTAILHOE KOMITHIISATOPY
U KOMIIOHOBIIHKY.

Kpome Toro, MeToaMka MHUIMAIN3AUH TJI00ABHBIX JaHHBIX, W3BecTHas Kak “‘Cuerunku llIBap-
na” (“Schwarz counters”), IpeaUCHIBaeT UCIOJIb30BAHME B 3ar0JIOBOYHOM (paiiyie craTHYecKux aH-
HBIX (WM Oe3bIMSIHHBIX TIpocTpancTB uMeH). Jixeppu LBapiy (Jerry Schwarz) ucrnosb3oBai 3Ty MeTo-
JIMKY JUIs MHHUIMAIM3AIHN CTaHIApTHBIX MOTOKOB BBOJa-BRIBOJa Cin, cout, cerr u clog, uro
Y CJIENAJIO €€ JIOCTATOYHO MOMYJISPHOIA.

Ccbinkn
[Dewhurst03] §55 < [Ellis90] §3.3 « [Stroustrup00] §9.2, §9.4.1

61. He onpenensiite B 3arofioBo4HOM darinie 06bEKThI CO CBA3LIBAHNEM 127



Ctp. 128

62. He no3BonanTe NCKNIOYEHUaM NepeceKkaTb
rpaHnubl MoAaynen

Pesiome

He OpocaiiTe kaMHH B COCEIICKHIT OTOPOJ] — MOCKOJIBbKY HET TOBCEMECTHO PACIIPOCTPAHEHHOTO
OuHapHOrO cTanaapra as 00paboTku uckioueHnd C++, He MO3BOJIAITE UCKIIOYEHHSIM [IepeceKaTh
pacupoCTPaHATHCS MEXIy ABYMsI YacTsIMU KOJA, €CIIN TOJIBKO BBl HE B COCTOSIHUHM KOHTPOJIMPOBATD,
KaKUM KOMITWIATOPOM M C KaKUMHM OIIMAMHU CKOMITWJIMPOBaHbI 00€ 3TH YacTH Koja. B nmpoTuBHOM
Cllydae MOXKET OKa3aThCsl, YTO MOAYJIM HE MOJAEPKUBAIOT COBMECTUMBIE PealM3allii paclpocTpa-
HeHHs UCcKIItoYeHUH. OOBIYHO 3TO MPABUIIO CBOJUTCS K CIEAYIOLIEMY: HE ITO3BOJISITE UCKIIIOYEHUSM
nepeceKaTh ITPaHULbl MOIYJICH/IOICUCTEM.

O6cyxaeHue

Crangapr C++ He omnpejenser cnocold peaan3aliy pacipoCTPAHEHUS UCKITIOUCHUM, U HE MMe-
€TCsl HUKaKOro CraHaapra e-(Gakro, NPM3HAHHOIO OOJBLIIMHCTBOM CHCTEM. MeXaHUKa paclpo-
CTpaHeHHsl MCKIIOUCHHU BapPbUPYETCS HE TOJNBKO B 3aBUCUMOCTH OT OINCPALMOHHOW CHCTEMBI
Y KOMIIMJIATOPA, HO U B 3aBUCHMOCTH OT OIMH KOMIMJIALIMH, MCIIOIb30BAHHBIX JUIS KOMIMIJIALIUH
J@aHHOTO MOJIYJIs JIAHHBIM KOMITUIISITOPOM B JIAHHOM oneparinoHHoi cucreme. ClieoBaTebHO, IpHU-
JIOKEHUE JOJKHO NPEIOTBPAIlaTh HECOBMECTUMOCTE 0OPABOTKM MCKIKYEHHH yTeM SKPaHUPOBa-
HUSL TPAHMI] KAXOr0 M3 CBOMX OCHOBHBIX MOJYJICH, IT0J] KOTOPHIMHU HOPa3yMEBAIOTCS YaCTH IIPHU-
JIOKEHUS, U1 KOTOPBIX pa3paboTYMK MOKET rapaHTUPOBATh, YTO IS UX KOMIMIJIALIMKM UCIIOJIB30BaH
OJIMH U TOT K€ KOMIIHJISITOP Y OJIHU U TE K€ OIIMU KOMITHIISIIAH.

Kak MuHHMYM, Ballle PUIOKEHNE TODKHO obecteunTd Hamyue 3armyirek catch(. . .) B me-
PEUHCICHHBIX HUKE MECTaX, OOJBIINHCTBO U3 KOTOPBIX HEMOCPEICTBEHHO CBA3AHBI C MOIYJISIMH.

e Boxpye main. TlepexBaTbIBaiiTe W 3alMCHIBATE BCE MCKIIOYEHHS, KOTOPBIC WHAYE OKa3a-
Jch Obl HEMepeXBaueHHbIMU M KOTOpPbIE NPUBOJAT K HEMEUICHHOMY 3aBEPLICHUI0 PadOTHI
BaIllei MPOrpaMMBI.

o Boxpye ¢ynryuii 06pamno2o 6bi308a u3z Kood, KOmMopblili HAXOOUMCs 6HE 8AULE2O KOHMPOJIA.
OmnepaloHHbIe CHCTEMBI U OHOIMOTEKN YacTO HCIOJB3YIOT CXEMY, PU KOTOPOU BBHI Mepe-
JlaeTe ykasaresb Ha (YHKIHIO, KOTOpas OyJeT BbI3BaHA MO3XKe (HampuMmep, MpH HEKOTOPOM
ACHHXPOHHOM COOBITHH). He m03BOJISIHTEe HCKITIOUEHHAM PaCcpOCTPAHUTBCS 3a MPe/esbl Ba-
el pyHKIMH 0OPATHOTO BBI30BA, MOCKOJIBKY BIIOJHE BO3MOKHO, YTO KOJI, BBI3BIBAIOIIHIA
Baly (QyHKIMIO, UCTIONB3YeT MHOI MexaHu3M 00paboTKU uckitoueHuit. Kcratu roBopsi, oH
MOET BooOIIe OBITh HanrcaH He Ha C++.

e Bokpye epanuy nomoxa. B KOHEYHOM WTOTe MOTOK BBIMOJIHEHUS CO3JAeTCsl BHYTPH OIepa-
LMOHHOM cUCTeMBbl. YOeauTech, 4To Balla (pyHKLMS, IPEICTABISAIONas IOTOK, HE IIPEroIHe-
CeT ONEPALMOHHON CUCTEME CIOPIIPU3 B BHJIE UCKITIOUCHHUS.

e Boxkpye epanuy unmepgeiica mooyna. Bama moncucreMa MPemOCTaBIAET OKPYKAIOIIEMY
MHpPY HEKOTOpBII OTKpBIThIA UHTepdelic. Eciu noacucremMa npeacTaBiseT cOO0OH OTHEIb-
HYIO0 OMOJTOTEKY, JIydllle, YTO0bI HCKIIFOYCHHUS OCTaBaJIMCh B €€ MPaHHIIAX, a s COOOLICHHUS
00 omubKax UCIOJIB30BAIUCH CTapble JOOPBIE KOJbI OIIUOOK (CM. pEKOMEHIALUIO 72).

e Buympu Oecmpykmopog. JIeCTpyKTOpbI HE JOJKHbl T€HEPUPOBATh UCKIIOYEHUN (CM. pPeKo-
MeHgauuio S1). JlecTpyKkTopsl, KOTOpbIE BBI3BIBAIOT (YHKIIMH, CIIOCOOHBIC T€HEPHUPOBATH
UCKIIIOUEHUS, JOJDKHBI 3aAlIUTUTCS OT BO3MOXKHOH yTEUKU ITUX UCKIIOUEHUH.
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Yoenurech, 4TO KaXIblii MOAYIb COTIACOBAHHO HCIIONBL3YET OAHY M Ty )K€ BHYTPCHHIOIO CTpa-
Teruo 00paboTku OmMOOK (MPeanodYTUTeNbHO — HCcKIoueHuss C++; CM. peKoMeHIaluwo 72)
Y CIUHYI0 CTpaTervio o0paboTku omubok B mMHTepdeiice (Hanpumep, koabl omunbok ansi API Ha
si3bike C); 00€ 3T CTpaTeruy MOryT ObITh OJUHAKOBbL, HO OOBIYHO 3TO He Tak. CTpaTreruu o0opaboT-
K1 OLIMOOK MOTYT M3MEHATHCS TOJIBKO Ha IpaHunax Monyns. Onpenenure, Kak MPOUCXOIUT CBA3BI-
BaHME CTpaTerHil MEXIy MOIY/SIMU (Hampumep, Kak MPOUCcXoauT B3aumoneiictBue ¢ COM wmim
CORBA, nnu 4t0 Bceraa cieayeT IepexBarbiBaTh MCKIoueHns Ha rpanune ¢ API nva sseike C).
XopomuM perieHreM OyAeT ONpeeiuTh HEeHTPaTbHbIe (YHKIMU, KOTOPBIC BBIIOIHSIIOT Mpeodpa-
30BaHUSI MEXIY HUCKITIOYEHUSIMH M KOJaMU OLIMOOK, BO3BPAIaeMbIX IoAcCHCTeMOr. Tak BBl cMOXe-
T€ JIETKO TPAHCIMPOBATh BXOSIINE OIIUOKU OT APYTHX MOAYJIEH B MCHOIb3yeMble BHYTPECHHHE UC-
KJIFOYEHUS U TEM CaMbIM YIIPOCTUTH HHTETPALIUIO.

Hcnonb30BaHUE ABYX CTPATETHil BMECTO OJHOM BBINISIAUT W30BITOYHBIM, U BBl MOXETE MOJ-
naThcs co0sia3Hy OTKa3aThCs OT MCKIIOYEHHH U Be3Je MCIOJIB30BaTh TONBKO CTapble JOOPBIE KOIbI
oumbok. Ho He 3a0bIBaiiTe, 4T0 00pabOTKa HCKITIOYEHHH UMEET JOCTOMHCTBA MPOCTOTHI UCIOIb30-
BaHMS M HAJKHOCTH, ecTecTBeHHA Uil C++ M 4TO n30eXkaTh ee B HeTPUBUAIBHBIX MIPOrpaMMax Ha
C++ HEBO3MOXHO (MPOCTO MOTOMY, YTO CTAHJAPTHBIN S3bIK U OMOIHOTEKA TEHEPUPYIOT HCKITIOYe-
HUS), TaK 4TO BaM CJEAyeT INPeIovecTh UCTIOIb30BaTh NCKIIOUSHHUS TaM, II€ 3TO TOJIBKO BO3MOX-
HO. JIONONHUTENBHY O HH(POPMAIIUIO BBl HAlIETe B peKOMEHAAINHN 72.

HeGomnbiioe npenocrepexxenne. HekoTopbie OnepaloHHON CHCTEMbI HCIIONB3YIOT MEXaHH3M HC-
kmoueHnit C++ mpu 06paboTKe HU3KOYPOBHEBBIX CHCTEMHBIX OLIMOOK, KaK, HAPUMEP, Pa3bIMCHOBAHHUE
HyseBoro ykasarenst. Ciemosarenbho, HHCTpYKIms catch(. ..) MoXeT mepexBaTtuTh OOJIBIIE UCKITIO-
YEHUI, YeM Bbl OXKHIACTE, TaK YTO Ballla MPOrpaMMa MOXKET OKa3aThCsl B HEOMPEICICHHOMN CUTYaIHH TIPH
BeImosHeHNH rrepexsata catch (. . .). O6paturech K JOKYMEHTAIIMH 0 BaIllei CHCTEME U JINOO TIPUTo-
TOBBTECh K 00pabOTKe TaKMX HU3KOYPOBHEBBIX MCKIIOUYCHHI HanOoJee pasyMHbIM CIIOCOOOM, KOTOPBIH
CMOXETe TIPUILYMaTh, JIMOO HCTIONB3YITEe B HAayalle BAILero MPHIOXKEHUS] COOTBETCTBYIOIIE CHCTEMHbIE
BBI30BBI sl OTKJIFOYEHHS TAKOTo ToBeeHust. 3ameHa catch (. . .) mocnenoBarebHOCTBIO IEPEXBATOBR
catch(E1&) {/*...*/} catch(E2&){/*...*/} ... catch(En&) {/*...*/} nna Bcex m3Becr-
HBIX THIIOB 0a30BBIX HCKIFOUCHUIA E 7 MacirabupyeMbIM PEIIEHHEM He SIBISCTCS, TIOCKOJIBKY BaM IIpH-
JeTcsi OOHOBIISITH 3TOT CIIMCOK MPH J00ABJICHHH HOBBIX OMOMHOTEK (MCIHOJB3YIOIIMX COOCTBEHHBIE Hepap-
XUH UCKITIOYCHHI) B Ballle MPHIIOKEHIE.

Hcnonp3oBanne catch(...) B Apyrux, He MEPEYNCICHHBIX B JaHHOW PEKOMEHIAIIMHA MECTax
3a4acTyl0 SIBJSIETCS MPH3HAKOM IUIOXOTO MPOSKTHPOBAHUS, TMOCKOJNBKY O3HAYaeT, YTO BBl XOTHTE
MepeXBaTUTh aOCOJIFOTHO BCE UCKIIOYEHUs 0e3 00s3aTelbHOr0 3HaHUS O TOM, KakK cliefyeT oOpaba-
THIBaTh KOHKPETHBIE HCKITIOYEHHs (CM. peKoMeHaanuio 74). B xopolieii mporpaMme He Tak MHOTO
MepexXBaTOB BCEX MCKIIIOYEHUH, 1a U BooOIe nHCTpyKimid try/catch; B uxeane ommnbkn pacmpo-
CTPAHSIOTCS Yepe3 BeCh MOJYJIb, TPAHCIUPYIOTCS Ha ero rpaHuie (HEeU30eKHOe 3710) U 00pabatsl-
BAaIOTCS B CTPATETMUECKN Pa3MELIEHHBIX MECTax.

Ccbinkn
[Stroustrup00] §3.7.2, §14.7 » [Sutter00] §8-17 « [Sutter02] §17-23 » [Sutter04] §11-13

62. He no3BonainTe CKIIOYEHNSIM NepecekaTb rpaHunLLbl Moaynen 129



Ctp. 130

63. Ucnonb3ynTe AOCTAaTOYHO NEepPEeHOCUMbIe
TUnbl B UHTEepdencax moaynen

Pesiome

He no3BoisiiTe TUIaM MOSIBASATHCS BO BHEIIHEM I/IHTep(beﬁce MOAYJIsA, €CJIN TOJIbKO Bbl HE YBC-
PCHBI B TOM, 4YTO BCC MOJB30BATC/IN CMOTYT KOPPEKTHO UX MOHATH U pa6OTaTI> C HUMMU. I/ICHOJ’IB3yI71-
TE€ HAUBBICIIUI YPOBCHb a6CTpaKLII/II/I, KOTOpLIfI B COCTOSIHUHU MOHSATh KIIMEHTCKUH KOI.

O6cyxaeHune

UewMm Gosiee MUPOKO pacrpocTpaHseTcs Baia OUOIMOTEeKa, TeM MEHbIIIE Balll KOHTPOJIb HAll Cpe-
JaMH TIPOrPaMMHPOBAHUS, HCIIOJIB3YEeMBIMH BAalllUMH KJIHEHTaMH, U TEM MEHBIIE MHOXKECTBO TH-
II0B, KOTOpBIEC Bama OHOIMOTEKa MOXKET HA/EKHO HCIIONB30BaTh B CBOEM BHELIHEM HHTepdeiice.
B3aumoneiicTBue MeXIy MOAYJISMH BKIIIOYaeT 0OMeH OMHapHBIMU JaHHBIMH. YBbI, C++ HE ormpe-
JIeIIsieT CTaHAapPTHhIe OMHApHBIE MHTEPQEHChI; MIMPOKO PacIpOCTPaHEHHbIC OMOIMOTEKH IS B3au-
MOJICHCTBUSI CO BHEIITHUM MHPOM MOTYT IOJIaraThCs Ha TAKUE BCTPOCHHBIC THUIIBI, KaKk 1Nt u char.
Jlaxke OIIMH U TOT K€ TUII HA OJJHOM U TOM K€ KOMIMJIATOPE MOXKET OKa3aThCsl OMHApHO HECOBMEC-
THUMBIM IIPH KOMIMJISIUH C PA3HBIMH OTIIHSMH.

OOBIMHO JIMOO BBI MONHOCTBIO KOHTPOJIMPYETE KOMITHIISITOP M ONIMH KOMIWIILIMH, HCIIONIb3yeMble
TU1s1 COOPKH MOZYJIS M €70 KJIMEHTOB (1 TOT/Ia BBl MOYKETE HCIIONIB30BATh JIFOOOH THIT), JIMOO BBl HE NMEeTe
TaKoH BO3MO>KHOCTH U IOJDKHBI HCIIOJIE30BATh TOJBKO THIIBL, IPEOCTABIIIEMbIE BHIYHUCIUTEIFHOMN IIIaT-
(dopmoit, unu BertpoeHHble THIbI C++ (HO JaXKe B 3TOM Cilydae ClieyeT JOKYMEHTHPOBaTh pa3Mmep
Y NIPEJICTABIICHHE TIOCIENHNX). B yacTHOCTH, MCHONB30BaTh B MHTEpdeiice MOyl THITbI CTaHAAPTHOM
OUONMOTEKN MOXKHO TOJIBKO B TOM CIIydae, €ClM BCE APYrHe MOIYNH, HCIONB3YIOIMe JaHHBIH, OyayT
KOMITIJIMPOBATHCS B TO )K€ BPEMSL U C TEMH JK€ HCXOHBIMH (haiiiaMu CTaHAapTHON OMOIMOTEKN.

TpeOyercst HAWTH ONpeNeNeHHBI KOMIPOMICC MEKAY POOIeMaMu UCTIOIb3YEMbIX TUIIOB, KO-
TOpBIE MOTYT HE OBITH KOPPEKTHO BOCTIIPHHSATHI BCEMH KIMEHTAaMM, M MPOOIeMaMy HCIOJIb30BaHUS
HHU3KOTO YPOBHS aOcTpakuuy. AGCTpakiMs BakKHA; €CIM HEKOTOPbIe KIMEHTHI MOHUMAIOT TOJBKO
HU3KOYPOBHEBBIE THIIBI M BBl OTPAHHUUYEHBI B HCIIOJIB30BAHUN STUMH THIIAMH, TO, BO3MOXKHO, CIEAyeT
MOJyMaTb O JOMOJHUTENbHBIX OIepalyix, paboTaonMX ¢ BEICOKOYPOBHEBBIMU THUMaMH. PaccMoT-
puM dyHKIMIO SummarizeFile, koropas moiydaeT B KadecTBe aprymeHrta (aiin. Mmeercs tpu
BapuaHTa JEHCTBUIf — mepenars ykasateab char® ma crpoky B ctmiie C ¢ umeneM (aiina; mepe-
nath String c nmeneM ¢aiina u epeaaTh 00beKT 1Stream win moap3oBaTebCkuil 06bekT File.
Kaxxapiit u3 3THX BapraHTOB MPEICTaBISIET CBOM YPOBEHH KOMIIPOMHCCA.

e Bapuanm 1. char?* Od4eBuaHo, uTo THIT Char® moctyrneH HanboIee MMPOKOMY KPYTy KIIH-
enroB. K coxxanenuio, 3To Takxke Hanbosiee HU3KOYPOBHEBBII BapHaHT; B YaCTHOCTH, OH 00-
nee nmpobiemMaTHdeH (HanpuMep, BBI3BIBAIOIINN U BBI3BIBAEMBIH KO JOJDKHBI SIBHO PELINTD,
KTO MMEHHO BBIJESIET MaMAThb Ul CTPOKU U KTO ee ocBoOoxmaer), 6oiee MOABEPIKEH
omuOkam (Harpumep, (aiin MOXKET He CyIIeCTBOBaTh), U MEHee Oe30maceH (Hampumep, Mo-
JKET OKa3aThCsl MO/IBEPIKEH KIIACCUYECKOM aTake, OCHOBAaHHOH Ha MepernojHeHun Oydepa).

e Bapuanm 2. string. Tun string IocTyneH MeHbIIEMY KPYry KIMEHTOB, OrpaHHYEHHOMY
ucnosb3oBaHueM C++ U KOMIMLILMEN ¢ MCIOIb30BaHUEM TOH e pealu3alyy CTaHIapTHOU
6uOINOTEKH, TOrO K€ KOMIIIIATOPA U COBMECTUMBIX HACTPOEK KOMIUIATOPA. B3amMeH Mbl 10-
Jy4aeM MeHee MpoOaeMaTHUHbIH (Halo MEHbIIEe OECIIOKOUTHCS 00 YIPaBIEHUHU IaMAThIO; OJl-
Hako cM. pekomenzaimio 60) n Gosee GezonacHsli KoJ (HapuMep, THI String yBenuduBaer
IpU HeOOXOIUMOCTH CBOH Oydep U HE Tak MOJBEPKEH aTakaM Ha OCHOBE IepeloHeHus Oy-
(epa). Ho u 3TOT BapuaHT OTHOCUTEIBHO HU3KOYPOBHEBBLL, a IOTOMY TaK € OTKPBITBLI Lt
oLKOOK, KaK U Npeblyluil (HanpuMep, yKazaHHbIH (aiin MOXKET U He CyIeCTBOBATD).

130 MpocTpaHcTBa UMEH 1 MOAYN



Crp. 131

e  Bapuanm 3. 1streamumu F1le. Ecau yx BBl IepeX0UTe K THIIAM, SBJISIOIIAMCS Kacca-
MH, T.€. B JI00OM ciiydae TpeOyeTcs, YTOOBI KIMEHT HUCIIOIb30Bal S3BIK MIPOrPaMMHUPOBAHHUS
C++, IpuyeM TOT K€ KOMIIWIATOP ¢ TEMH K€ ONIUSIMU KOMIMIALMH, TO BOCIOJIb3YHTECh
nperMyInecTBaMn abCTpakmuu: Kiace istream (wim mosb3oBarensCkuii kimacc File,
OpecTaBIsIonmii co00i 060104Ky BOKPYr 1Stream, Mo3BONSIONIYI0 YCTPAHUTH 3aBHUCH-
MOCTh OT peaii3aluy CTaHAapPTHOW OMOINOTEKH) MOBBIIIACT YPOBCHb a0CTPAKIIMHU U JeIaeT
API cymectBeHHO MeHee mpobieMatuuHbiM. DYHKIUS TONy9daeT 00bekT Tma File wim
COOTBETCTBYIOLIMH BXOJHOM MOTOK, OHA HE JOJDKHA 3a00TUTHCS 00 YNPaBIEHHH HaMSTHIO
IUISL CTPOK, COAepKalMX UM (aiina, U 3aliiieHa OT MHOXKECTBA OMINOOK, KOTOPHIE BIIOJIHE
BO3MOJKHBI TIPH UCIIOJIL30BAaHNUH TEPBLIX ABYX BapuaHTOB. OcTaeTcs TOJbKO BBIIOIHUTH He-
CKOJIBKO MPOBEPOK: (aiii JOKEH ObITh OTKPHIT, & €ro COACPIKUMOE UMETh BEpHBIN (opmar,
HO, B IIPUHLHIE, 3TUM M OTPAaHUYMBAETCS CIUCOK HENPHATHOCTEH, KOTOpBIE MOTYT IpO-
M30UTH B JaHHOM BapHaHTeE.

Jlaxke ecii BbI IPEAIIOYTETE BOCIOJIB30BATHCS BO BHEIIHEM MHTepdeiice MOIyIsi HU3KOYpOBHE-
BOU abcTpakiueii, BCeraa UCIob3yiTe BO BHYTPEHHEH peann3aniy abCTpaKiuil MAKCUMAIbHO BbI-
COKOTO YPOBHSI U Npeo0pa3yiiTe UX B HU3KOYPOBHEBbIE a0CTPAKIMU Ha rpaHuiax Moxayis. Hanpu-
Mep, eCJIM y BaC UMEIOTCSI KIIMEHTHI, He UCIoib3yrolue C++, BBl MOKETE BOCIOJIB30BATHCS HEMPO-
3payHbIM yKaszaTenaeM VOid* wim meckpunTopoM Tuma int mis paboThl ¢ KIMEHTOM, HO BO BHYT-
pCHHE#l peanu3alyu HCIOJb3YUTe BBICOKOYPOBHEBBIC OOBEKTHI. [IpeoOpa3oBaHHe MEKILy STHMH
00bEKTaMH ¥ BHIOPAHHBIMU HU3KOYPOBHEBBIMHU THUIIAMH BBITIOJIHSMTE TONBKO B HHTEpEce MOTYIISL

Mpumepsbl

IHpumep. Henonvzosanue Std: :string e unmepgeiice moodyis. Ilycts Mbl XOTHUM, 4TOOBI MO-
JyJIb TIPEIOCTABIISL ciieaytonlyto pyHkuuto API:

std::string Translate( const std::string& );

Js OMOIMOTeK, CTIOIB3yeMBIX BHYTPH OHOM KOMaH/IbI KOMITAHHH, 3TO OOBIYHO HEIIOXO0E pellie-
Hue. Ho ecnu Bbl IaHupyeTe TMHAMUYECKM KOMIIOHOBAThH JAHHBII MOJYJb C BBI3BIBAIOLIMM KOJOM,
KOTOPBIN UCTIONB3YET HHYIO peanm3anito Std: : string (HampuMep, HHOE pa3MEIeHHE B ITAMSITH), TO
H3-3a TAaKOTO HECOOTBETCTBHSI MOTYT CIIyYHUThCSI Pa3HbIE CTPAHHBIE M HETIPUATHBIE BEIIIH.

Mp1 BeTpedanuch ¢ pa3pabOTUYUKaMH, KOTOpPBIE MBITAJINCh MCHONB30BaTh COOCTBEHHBIH Kiacc-
o6onouky CustomString mis o6bexroB std::string, HO B pe3ysibTare OHH CTANKHBAINCH C
TOM e MpoOIeMOi, IIOCKOJIBKY HE MMEJIH ITOJTHOTO KOHTPOJIS HaJl IPOLIECCOM COOPKH BCEX KIIMEHT-
CKUX NPUJIOKEHHH.

OmHO U3 penieHnii COCTOUT B MEPExoJie K MePEeHOCUMBIM (BEPOSTHO, BCTPOEHHBIM) THIIAM, Kak
BMeCTO (PyHKIMHU C apryMeHToM String, Tak u B JomojiHeHHe K Hel. Takoil HOBOM (yHKIMEH MO-
ket ObITh (PyHKIHUS

void Translate( const char* src, char* dest, size_t destSize );

Hcnonb3oBaHne HU3KOYPOBHEBOM abCcTpakimu 0ojiee MepeHOCUMO, HO BCerza J00aBIseT CIOXK-
HOCTH; 3]1eCh, HAITPUMEP, KaK BBI3bIBAIONIMI, TAK ¥ BBI3bIBACMBIN KOJI JOJDKHBI SIBHO MCIIOIB30BATh
00pe3Ky CTPOKH, eclii pa3Mepa Oydepa Oka3pIBacTCsl HEAOCTATOYHO. (3aMETHM, UTO JaHHAs BEPCHS
UCronb3yeT Oydep, BbIISISIEMBbIil BBI3BIBAIOIIMM KOJOM, Ul TOTO YTOOBI M30€XKAaTh JOBYILIKH, CBS-
3aHHOM C BBIJICJICHHEM M 0CBOOOKICHUEM MaMsITH B pa3HbIX MOAYJIAX — CM. peKoMeHnarmo 60.)

Ccbinkn
[McConnell93] §6 * [MeyersO1] §15
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Mecmo ons saweii yumamol.

— Bbsipu Ctpayctpyn (Bjarne Stroustrup),
[Stroustrup00] §13

AHaJ0rMyHO: MECTO ISl BAILIETO BBEJICHUS.
B sToM paszmene Mbl cuutaeM HauOojee 3HauuMOIll pekoMmennanuto 64 — “Pa3symHO coueraiite
CTaTUYCCKUI U THHAMUYECKUH moauMophusm”.
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64. PazyMHO co4yeTanTe cTaTu4ecKum
n AMHaMunyeckumn nonumopPmam

Pesiome

Cratuyeckuii ¥ AUHAMUYECKUI MOJMMOpP(U3M JOMONHAIOT Ipyr npyra. Cienyer sCHO mpen-
CTaBIATH ce0e MX MPEHMYLIECTBA U HEOCTATKH, YTOOBI UCIIOJIb30BATh KaXKAbIA U3 HUX TaM, I7ie OH
JlaeT HaWIy4lIne pe3ysIbTaThl, U COUYeTaTh UX TaK, YTOOBI MOJIYUHUTh Jy4llee U3 000MX MUPOB.

O6cyxaeHune

JunaMuuecknil monnMopdusM HpeacTaeT mepel HaMu B (GOpMe KIAcCOB C BHPTYaIbHBIMU
GYHKIMSIME 1 00BEKTOB, paboTa ¢ KOTOPBIMH OCYIIECTBIISICTCS KOCBEHHO — Uepe3 yKazaTeldH HIIH
ccputky. CTatndeckuit momuMopdu3M BKIFOUYAET MA0JOHBI KI1ACCOB U (DYHKIIMH.

[Monumopdusm o3HayaeT, YTO AAHHOE 3HAUYEHHE MOXKET MMETh HECKOJIBKO THUIIOB, a JaHHAs
(GYHKLIUST MOKET IPUHUMATh APTYMEHTHI THIIOB, OTIMYAIOIIUXCSI OT TOYHBIX TUIIOB €€ MapaMeTpPOB.
“TTonumopdu3m mpeacTapisier codoi Crocod MOMyYUTh HEMHOTO CBOOOBI IMHAMUYECKOW MPOBEp-
KH TUIIOB, HE Tepsisi IPEUMYIIECTB cTaTHUecKoil mposepkn” — [Webber03].

Cuia momuMopdu3Ma COCTOUT B TOM, YTO OAMH M TOT K€ ()parMeHT Koja MOXKET paboTaTh C paz-
HBIMU THIIAMH, Ja)Ke C TEMH, KOTOpble He OBUIM M3BECTHBHI B MOMEHT HAIMCaHHUS 3TOro koxa. Takas
“IIPUMEHUMOCTD 3aJTHUM YUCIIOM™ SIBJISCTCS KPAcyroJIbHBIM KaMHEM MOJMMOP(U3Ma, MOCKOJIBKY CY-
IIIECTBEHHO YBEJIMYMBAET IPUTOJHOCTb M BO3MOXHOCTH ITOBTOPHOTO HCIIONB30BAHMSA KoJa (CM. peKo-
MeHaio 37). (B mpoTHBOIOI0KHOCTE STOMY MOHOMOP(GHBIH KO/ paboTaeT TOIBKO CO CTPOrO KOH-
KPETHBIMHU TUIIAMH, TeMH, JUIS PaOOTHI ¢ KOTOPHIMH OH H3HAYaIbHO CO3/1aBaJICS.)

JuHamuueckuil moauMopdu3M Mo3BOISET 3HAUCHUIO UMETh HECKOJIBKO THIIOB MTOCPEICTBOM OT-
KpbITOro HacienoBanus. Hanpumep, Derived™p MOKHO paccMaTpuBaTh Kak yKa3areib HE TOJBKO
Ha Derived, Ho 1 Ha 00BeKT JTO6OTO THIIA BasSe, KOTOPHIi MPAMO MITH KOCBEHHO SIBISIETCS 6a30-
BbIM Jutst Derived (cBoiicTBO KaTeropusannu). JInHAMHUYECKU# MOTMMOP(U3M M3BECTEH TAKKE KaK
BKJIIOYAIOMINH TOIMMOPGH3M, OCKOIBKY MHOKECTBO, MOJEIHpyeMoe Base, BKIIIOYAeT CHeHaIt-
3arn, MozieupyemMsie Derived.

Bnaronapsi cBouM XapakTepUCTHKaM JWHAMU4ecKuit noiauMoppusm B C++ HamimydmMm ooOpa-
30M HOAXOAUT IJIS PEIICHHs CICAYIOIINX 3a/1a4.

e EouHoobpasHas paboma, 0OCHOBAHHASL HA OMHOUEHUU HAOMHONCECMBO/MOOMHOdIcecmso. PaboTa
C Da3IMYHBIMM KJIACCAMH, YIOBJICTBODPSIOIMMI OTHOIICHHAIO HAJIMHOXKECTBO/IOIMHOKECTBO
(6a30BBII/MPOU3BO/THBIN), MOKET BBITIOJIHATHCS €AMHO00pa3Ho. DyHKimsl, paboTaromias ¢ 00beK-
toMm Employee (Ciyxarwuii), 6yaer pabotats u ¢ obbektamu Secretary (Cekperaps).

e Cmamuueckas npogepka munog. B C++ Bce TUIIbI IPOBEPAIOTCS CTATUUECKU.

o Junamuueckoe ceazviganue u pazoenvhas Komnuisyus. Ko, KOTOPbIH HCIONB3YeT HePapXHI0
KJIACCOB, MOYKET KOMITHIIMPOBATHCS OTACIBHO OT 3TOI HEpapXur. ITO CTAHOBUTCS BO3MOJKHBIM
Oyaroapsi KOCBEHHOCTH, 00ECIIEUMBAEMO yKa3aTesiIMU (Kak Ha OOBEKTHI, TaK U Ha PyHKIIHUH).

e  bBunapnas coenacosannocnms. Mooy MOTYT KOMIIOHOBAaThCSl KaK CTaTHYECKHU, TaK M JAWHA-
MHYECKH, 10 TeX MOp, MOKA CXEMbl BUPTYAJIbHBIX TAOIHUI] MOTYUHSIIOTCS OJHUM U TeM Ke
[paBuiiaM.

Craruueckuil nomuMop(u3M HNOCPEICTBOM LIa0JOHOB TAKXKE I03BOJIET 3HAUECHUIO UMETh He-
CKOJIBKO THIIOB. BHyTpu mabinona

template<class T> void f(C Tt ) { /* ... */ }

t MOXET MMETh JIF00OM THUII, KOTOPBIA MOXHO TOJCTAaBUTh B T IS 1MOTy4eHHs KOMIHIHPYEMOro
Koia. DTO Has3bIBaeTCs “HESBHBIM MHTEpP(ErcoM” B TPOTHUBOIMOJIOKHOCTH SIBHOMY HHTep(eiicy
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6a3oBoro kiacca. TakuM 00pa3oM JOCTHUraeTcs Ta ke Lesib HoIuMophr3Ma — HalUCaHUe KOAa, KO-
TOPBIN paboTaeT ¢ pa3HBIMU THIIAMH — HO COBEPILCHHO HHBIM IIyTEM.
CraTrnyeckuii momuMopGhU3M HAMITyYIIM 00pa3oM MOAXOJUT IS PELICHHS CIICAYOIIHX 3a1a4.

Eounoobpasnas paboma, OCHOBAHHAS HA CUHMAKCUYECKOM U CEMAHMU4eckoM uHmepgeiice.
PaboTa ¢ TMnamMu, KOTOPBIC MOAYMHSIOTCS CHHTAKCHYECKOMY U CEMaHTHYSCKOMY HHTEepdeii-
CY, MOXET BBINOJHATBCS eAnHOOOpasHo. VHrepdeiicsl B NaHHOM Cilydae MpPEICTaBIISIOT
CHHTAKCHYECKYIO CYIIHOCTh U HE OCHOBAHBI HA CUTHATYPaX, TaK 4YTO JOIyCTUMA I10JCTAHOB-
Ka JI000ro THIa, KOTOPBIH YIOBICTBOPSET NAHHOMY CHHTakcucy. Hampumep, mycTh naHa
uHCTpyKMs int i = p->f(5);. Eciu p — ykasarenb Ha Kiacc Base, sTa MHCTPYKIUS
BBI3BIBAET ONpeEleIeHHy0 QYHKIMIO uHTepdeiica, Bepostho, Virtual int f(int). Ho
ecny P uMeeT 00OOIIEHHBIH THUII, TO 9TOT BBI30B MOXKET OBITH CBS3aH CO MHOXKECTBOM pa3-
JIMYHBIX BEINCH, BKIIOYAs, HAIPUMEp, BBI3OB MEPErpPYyKEHHOro oreparopa operator->,
KOTOpBIN BO3BpAIIAeT THII, B KoTopoM onpeaeneha Gpynkuus X f(doubTe), rue X — Tum,
KOTOPBI MOXET OBITh peobpa3oBan B iNnt.

Cmamuueckas npogepka munog. Bce TUIIBI IPOBEPSIIOTCS CTATHYECKU.

Cmamuuecxoe cea3vianue (Memaem pab’()eﬂbHOi; Komnwvn/uu). Bce Tumbl cBs3bIBatOTCS
CTaTHYCCKHU.

ded)ekmueyocmb. Boruucnenus Bo BpEeMs KOMITWJIIIUU U CTaTHYCCKOC CBA3BIBAHUEC I103BOJIA-
0T 10CTHYb OIITUMHU3allUHU 1 3(1)(1)6KTI/IBHOCTI/I, HEAOCTYIHBIX IPU JUHAMUYCCKOM CBA3bIBAHUHU.

Onpez[em/ITe Ballll IPUOPUTETHI U HCHOJ’IL?;yfITe Ka)K)II:Iﬁ BH/] HOJ'II/IMOpcl)I/ISMa TaM, rae MnposB-
JIAKOTCS €r0 CUJIIbHBIC CTOPOHBI.

CneayeT CcoYeTaTh CTaTUYECKUN U I[I/IHaMI/I'-IeCKI/Iﬁ HOJ'II/IMOp(bI/I?;M JJI1 TOrO, YTOOBI TIOJTY4HUTh IIpe-
HUMYIICCTBaA oboux BHJI0B HOJ'IPIMOp(l)I/ISMa, a HC UL TOro, YTOOBI KOM6I/IHI/IpoBaTI> X HEAOCTATKH.

Cmamuxa nomozaem ounamuxe. VIcionb3yiTe CTaTHYECKUH TOMUMOPGU3M U1 peanu3aliu
JUHaMu4ecku noauMopdusix uHTepdeiicos. Hampumep, y Bac MoxeT ObITb abCTpaKTHbIN
6a30BblIi Kitacc Command, U Bbl onpezessieTe pa3indHble peaan3alii B BU/e mabioHa

template</* ... */> class ConcreteCommand: public Command

B kauecTBe MpHMEpOB MOXHO IMPHUBECTH peallu3allid LIa0JIOHOB mpoekTupoBaHus Com-
mand u Visitor (cM. [AlexandrescuO1] u [Sutter04]).

Hunamuxa nomozaem cmamuke. OOOOLIEHHBIH, YNOOHBIA, CTATUYECKU CBS3bIBAEMBIH UH-
Tepdeiic MOXKET HCIOIB30BaTh BHYTPEHHIOW JUHAMHYECKYIO AWCIETYEPH3ALHUIO, YTO II0-
3BOJISIET 00ECHEYUTh OJJMHAKOBYIO CXEMY pa3MelIeHUs 0O0BEKTOB. XOpOIIMMHU IpUMEpaMu
MOTYT CIIY)KUTh pean3aluy pa3MedeHHbIX o0benuHenuii (cM. [Alexandrescu02b] u [Boost])
u napamerp Deletery trl::shared_ptr (cm. [C++TR104]).

Ilpouue couemanus. T1MOXUM SIBISIETCST COYETaHWE, NPH KOTOPOM KOMOMHHPYIOTCS Ciiabbie
CTOPOHBI 000MX BHIOB MOMMMOP(U3MA U PE3YIBTAT HOIYIacTCs XyKe, YeM MPH UX OTACITBHOM
UCIOJIB30BaHNH. [IpaBUiIbHOE COYETaHHE JODKHO KOMOMHHpPOBATh Jiydiiee OT 00OHMX BHIOB
nonmumopdusma. Hanpumep, He momenaiite BUpPTyalibHble (DYHKIMHM B IIA0JIOH Kiacca, eciu
TOJIBKO BBI HE XOTHTE, 4TOOBI KaXKIbl pa3 MHCTAHLHPOBAJINCH BCE BUPTYaJbHbIC (HYHKIHH
(B IPOTHBOMONOKHOCT HEBUPTYAIbHBIM (DYHKUMSAM MIA0IOHHBIX THIIOB). B pesynbrare BbI
MOJKETE MOIYYUTh aCTPOHOMHYECKUI pa3Mep KOJa M Ype3MEPHO OrPaHMYMTH Ball 0000LICH-
HBIH THII, THCTAHIHUPYS HYHKIHOHATBHOCTD, KOTOPAsi HUKOT/A HE UCIIOIb3YETCs.

Ccblinku

[Alexandrescu01] §10 * [Alexandrescu02b] ¢ [C++TRI04] ¢ [Gamma95] * [MusserOl] §1.2-3, §17 ¢
[Stroustrup00] §24.4.1 o [Sutter00] §3 * [Sutter02] §1 » [Sutter04] §17, §35 * [Vandevoorde03] §14 ¢
[Webber03] §8.6

64. PazymMHO co4yeTainTe CTaTU4ecKmnin i AMHaMMYeCKUIA NOIMMOPdPU3M 135



Cp. 136

65. BbinonHANUTE HACTPOMUKY ABHO
M npeaHaMepeHHOo

Pesiome

IIpu pa3paborke mabioHa TOYKH HACTPOMKH JOJDKHBI OBITh HANKCAHbI KOPPEKTHO, C 0COOOM
TIIATEIBHOCTHIO,  TAKXKE SICHO MPOKOMMEHTHPOBAHBI. [Ipy MCHONB30BaHIY MIa0I0Ha HEOOXOAUMO
YeTKO 3HaTh, KAK MIMCHHO CJEAyeT HaCTPOUTH IIalIOH Ui padoOTHl ¢ BAallUM THUIIOM, M BBIIOJIHHUTH
COOTBETCTBYIOIIUE IEHCTBUSL.

O6cyxaeHune

PacnpocrpaHeHHas JOBYIIKa NPH HANMCAHUH OMOIMOTEK IIAGIOHOB 3aKIFOYACTCSl B HAJIHYUH
HETpeHAMEPEHHBIX TOYSK HACTPOMKH, T.€. TOUSK B BallleM MIA0JIOHE, TJIe MOXKET BBIMOIHATHCS MO-
HCK TI0JIb30BATEIBCKOTO KOZIA U €r0 MCIOJIb30BAHKE, HO MPU HANMCAHHU TaKue ICHCTBHS BaMH HE
nojpasymeBanuce. [lonacTh B TaKyro JOBYIIKY OY€Hb JIETKO — JOCTATOYHO MPOCTO BBI3BATH IPY-
I'YI0 (DYHKIIMIO WM OTIEpaTOp OOBIYHBIM MyTeM (0e3 MOJTHOM ero KBATU(UKAILIUK), U €CIH OKaXKETCS,
YTO OJIMH U3 €ro apryMeHTOB UMEET THIl HapaMeTpa MiabjaoHa (WM CBSI3aHHBIA C HUM), TO OyaeT
Ha4aT MMOMCK TaKOro KO, 3aBUCAIIMN OT aprymeHra. [IpuMepoB TOMy MHOXKECTBO; B YaCTHOCTH,
CM. peKOMeHIaluo 58.

IMosToMy Jydile HCIOJIB30BaTh TaKWe TOYKH mpeaHamepeHHo. Ciemyer 3HaTh TPU OCHOBHBIX
nyTH o0ecredyeHus TOYeK HACTPOWKU B IIAONOHE, PelINTh, KAKOW UMEHHO CIOCO0 BBl XOTHTE HC-
MOJIB30BATh B JAHHOM MECTE IIa0JIOHa, 1 KOPPEKTHO €ro 3aKOIMPOBATh. 3aTeM MPOBEPhTE, HE OCTa-
JIOCh JIM B BallleM KOJIE CITyYailHbIX TOUEK HACTPOMKH TaM, Ilie BbI HE MPE/IIoarail uX HaTudue.

[epBhIii cocod co3aaHusi TOUYKA HACTPOWKH — OOBIYHBIN “HESBHBIH MHTEepdeic” (CM. peko-
MeHJaluo 64), KOraa Baml NIabjJoH NPOCTO PACCUUTHIBAET HA TO, YTO THIT HIMEET COOTBETCTBYIOLINIT
YJICH C JAHHBIM HUMCHEM:

// BapvaHT 1. Co3aaHuMe TOYKM HACTPOMKM nyTem TpeboBaHus oT

// ™ana T "foo-coBmecTumocTn", T.e. HaAMuuAa GyHKUUM-YneHa C
// DaHHbIM UMEHeM, CUrHaTypoh U CEeMaHTUKOM

template<typename T>
void Samplel( T t )
t.foo(); // foo - Touyka HacTponku
typename T::value_type X; // Ewe OAWH npuMmep: co3jaHue
/ TOYKM HACTPOMKM AN noucka
// Tina (obbiMHO co3paeTcA nocpeacTtsoMm typedef)

JUitst peanu3anuu repBoro BapuanTa aBrop Samp el 1o/mKkeH BBIIOIHUTD CIIEIYIOIIHE JICUCTBUSL

e  Buizeamv @QyHkyuro kax uieH. IIpoCTO HCHONB3YHTE €CTECTBEHHBI CHHTAKCHUC BBI30Ba
(yHKIMU-UIeHa.

o Jlokymenmupogams mouxy Hacmpoiiku. Tun HomxkeH 00eCHeYUTb JOCTYNHYIO (yHKIHIO-
wieH 00, koTopast Moxer ObITh BEI3BaHA C JAHHBIMH apryMEHTaMH (B JaHHOM CIIydae —
6€e3 apryMeHToB).

Bropoit BapuaHT mnpencraBisieT coOOH HCIOJIBb30BaHHE METOAa ‘‘HesiBHOrO wuHTepdeiica”, HO
¢ QyHKIMAMH, HE SBISIOIMMUCS YWICHAMH, TIOMCK KOTOPBIX BBINOJHAETCS C UCIOJIb30BAaHUEM ADL’
(T.e. oxxumaeTcs, 4To JaHHas (QyHKIMS HAXOMUTCS B IIPOCTPAHCTBE MMEH THUIIA, JJI KOTOPOTO BBINOJI-
HSIETCSl MHCTAHIMpOBaHHe IabnoHa). IMEHHO 3Ta cUTyalus W SBHJIACh OCHOBHOHM MOOYIUTENIBHOM

3 Iowuck, 3aBucsnMil OT aprymenTa (cM. cTp. 118). — IIpum. nepes.
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npuanHoii s BeeaeHuss ADL (cMm. pekomenpanmto 57). Bamn ma0noH paccunuThIBaeT Ha TO, YTO IS
HCIIONB3YEMOTr0 TUIA UMEETCsl MOAXOIAIIAst QYHKIHS C 33JaHHBIM HMEHEM:
// BapuaHT 2: Co3jaHuWe TOYKM HACTPOMKM nyTem TpeboBaHus OT
// Tuna T "foo-coBmecTmmocTu", T.e. Hanuuua QyHKUUKU, He
// SABNAIEACSA YNEeHOM C AAHHbIM WUMEHeM, CUrHATYypou WU
// CEMaHTUKOW, MOMUCK KOTOPOM BLINOSHAETCH MOCpeacTBOM ADL.
// (3TO eAMHCTBEHHbIN BapuaHT, NMPU KOTOPOM He TpebyeTca MNOUCK
camoro Tuna T.)
template<typename T>
void Sample2( T t ) {
foo( t ); // foo - Touka HacTpounkwu
cout << t; // Ewe oauH npuMmep - operator<< C 3anuchbi B
// Buae onepaTopa NpeacTaBnseT cobor Takyw xe
// TOYKY HaCTPOWKMU

Jlnst peanu3anuy BapranTa 2 aBTop Sample2 1o/mKeH BBIIONHUTE CIIEAYIONIUE IeHCTBHSL.

®  Buiseamv QyHKyuio ¢ UCHONL306aHUEM HEKEATUPUUUPOGAHHO20 UMEHU (BKTIIOUAS UCNONb3064-
HUe ecmecmeeHH020 CUHMAKCUCA 8 CyYae ONepamopos) u yoeoumscs, 4mo wabioH He umeem
@yHryuu-unena ¢ mem dice umenem. B cirydae MaOGIOHOB OUEHb BaKHO, YTOOBI BbI30B (DYHKIIUK
ObUl HE KBAIM(PULUMPOBAHHLIM (HAlpUMEp, He Cieayer mucarb SomeNamespace: :foo(t))
1 4TOOBI Y 11a0JI0Ha HE ObUIO (DYHKIUU-WIEHA C TEM 3Ke MMEHEM, IIOCKOJIbKY B 000MX 3TUX Cllyda-
AX TIOWCK, 3aBUCSIIII OT apryMeHTa, BBINONHITECSA He OyIeT, 9TO MPeJoTBPaTHT MOUCK MMEHU
B IPOCTPAHCTBE UMEH, B KOTOPOM HAaXOAUTCS TUIL T.

o Jloxymenmupogams moyxy Hacmpoiiku. TUl nommkeH obecrneduTs Hanuuue (GyHKLIUY, He sB-
JSIOIIEHCS YICHOM, KOTOpast MOJKET OBITh BBI3BAaHA C JAaHHBIMHU apTyMEHTaMHU.

BapI/IaHTLI ln 2 HNMCHT OAUMHAKOBBIC HpeI/IMyIHeCTBa u HpI/IMeHI/IMOCTLZ I10JIb30BATCIIb MOXKET
OJIH pa3 HalKCcaTh COOTBETCTBYIOLIYIO (DYHKIMIO HACTPOMKHU JUISi CBOETO THIIA U Pa3MECTUTh €€ TaM,
rae e CMOl"yT HalTHU U HIaGJ'IOHI)I )lpyFI/IX 6PI6JII/IOT€K. TCM CaMbIM I10JIL30BATCIIb I/I36€FaeT H606X0)11/I—
MOCTH ITMCATH MHOKECTBO MCIIKUX a/:[anTepOB JJIsL Kﬂ)K,Z[OfI 6I/I6J'II/IOTCKI/I OTACIBHO. He,I[OCTaTOK JXKeE 3a-
KIJIIFOHAacTCAd B TOM, 4TO COOTBGTCTBy}OHIaﬂ CEMaHTHKa OO0JI’)KHa 6]>ITI> JOCTAaTOYHO HIPIpOKO HpI/IMeHI/IMa
1 UMCTh CMBICJI JJIs1 BCEX TAaKOIro poz[a IIOTCHIIMAJIbHBIX HpI/IMeHeHI/Iﬁ (SaMeTI/IM, YTO B HaCTHOCTH B 3Ty
KaTeropmo IomnagarT onepaTopLI, YTO ABJIACTCS €UIC OJIHOﬁ l'[pPI'-IPIHOfI JUISL peKOMeHHaHI/II/I 26)

TpeTI/Iﬁ BapI/IaHT 3aKJIF0OYaeTCA B MCIIOJIBb30BAHUU CIICLIHAJIM3AallM1, KOraa Balll I.H36J'IOH moJjiaractr-
Cs Ha TO, 4YTO HOJ'II)SOB&TCJ'ILCKI/II‘/‘I THUIT cneuHaanpyeT (HpI/I HGO6XOHI/IMOCTI/I) HeKOTOpLIﬁ I/IHOI71
MPEOCTABICHHBIA BaMH I1A0JIOH KJlacca.

// BapuaHT 3: Co3AaHMe TOYKM HACTPOMKM NnyTeMm TpeboBaHus OT

// Tuna_T "foo-cosmecTumocTn" nyTem cneumanusaumu wabnoHa

// SampleTraits<> c npeaocTaBneHveMm (06bIMHO CTATUYECKOW)

// GYHKUMM C [AAHHBIM MMEHeM, CUIrHATypoOM U CEeMaHTUKOW.

template<typename T>

void sample3( T t ) { .

S3Traits<T>::foo( t ); // S3Traits<>::foo -
. // TO4YKa HaCTPOMKM
typename S3Traits<T>::value_type x; // Opyrow npumep -

/ TOo4YKa HacTponku ans noucka Tuna (ob6blYHO
// co3paeTca nocpeactsom typedef)

B »TOM BapmaHTe Moip30BaTeNb MHIIET aJaNTepP, KOTOPHIH TapaHTHPYeT H30JIMPOBAHHOCTH KOJA
HACTPOMKY JUIs JaHHON OMOIMOTEKHU B Mpejenax 3Toi oudaunorexy. CoOOTBETCTBYIOLIMI HEAOCTATOK
3aKJIFOYaeTCs B TOM, YTO 3TO MOXKET OKa3aThCsl CIUIIKOM TPOMO3AKAM PEIICHHEM; eCITH HECKOIBKO
6ubanoTek M1abIOHOB TPeOYIOT OAHY U Ty e OOLIyI0 (DYHKLHMOHAIBHOCTD, I0JIb30BATENb JOJDKEH
OyzeT mucath HECKOJIbKO aJalTepoB, IO OJHOMY LIS KaXKI0H ONOITHOTEKH.

JUitst peann3aryu 3Toi Bepcuu aBTop Sample3 1omKeH BBIIOIHUTD CIIEIYIOLINE ACHCTBHSL.
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e [Ipedocmasumov wiaboH K1acca no YMoadanuio 8 cOOCMEeHHOM NPOCMPAHCmee UMeH waono-
Ha. He ucnone3yiite mabionsl QyHKIMH, KOTOpBIE HENb3s YaCTUYHO CHELHATN3UpOBaTh U KO-
TOpBIE MPUBOST K MEPETPY3KaM M 3aBUCHMOCTSIM OT TOPsiZIKa (CM. TaKKe peKoMeHaaruio 60).

e Jlokymenmuposame mouxy Hacmpouiku. llonb3oBarenb ODKEH CHELUATIU3MpPOBATH
S3Traits mis cBoero cOOCTBEHHOTO THIA B MPOCTPAHCTBE MMEH GMOIMOTEKH MIAGIIOHOB,
U JIOKyMEHTHPOBATh Bce WieHsl S3Traits (Hanpumep, T00) 1 MX ceMaHTHKY.

IIpu KCTIONTB30BAHKH JIIOOOTO M3 MEPEUMCIICHHBIX BAPUAHTOB CIIEAYET TAKXKE YETKO TOKYMEHTHPO-
BaTh CEMaHTHKY, TpeOyeMyro oT T00, B 0COOEHHOCTH BCE CYLIECTBEHHBIE IEHCTBHUS (ITOCTYCIOBHS),
KOTOpbIE JOJDKHA TapaHTUPOBATh 3Ta (DYHKIWMS, H CEMAHTHKY COOEB (4TO UMEHHO MPOHCXOIUT MPU
c00€ 1 KaKiM 00pa3oM J0JKHO OCYIIECTBISITHCS OMOBEIICHUE 00 OLIMOKAX).

Ecnu Touka HACTPOWKU IOJDKHA NEHCTBOBATH M JUISA BCTPOCHHBIX THIIOB, UCHONB3YyHTE BapHaH-
T 2 11 3.

Bapuantsl | ¥ 2 cieayeT npeanovects Ui TeX OOLIMX ONepaluii, KOTOpPbIE SBISIOTCS MPEIoC-
TaBJIIEMBIMH THIIOM CepBHCaMu. /ISl MPUHATHS JaHHOTO pelIeHHs NONpoOyHTe OTBETHTH Ha Clie-
JYIOLIHE BOIPOCH: MOTYT JIM Jpyrue OHOMUOTEKU A0IOHOB UCIIOIb30BaTh JaHHYIO BO3MOXKHOCTH?
SIBIISICTCS JIM paccMaTprBaeMas CeMaHTHKa NPUEMIEMON ISl TaHHOTO MMeHHU B oOmem ciydae? Ec-
JIM BbI TIOJIOXKUTEIILHO OTBETHJIM HA 3TU BOMPOCHI, TO, BEPOSITHO, BaM JCHCTBUTEIHHO CICAYET MPE-
MI0YECTh OJMH U3 ATUX BAPHAHTOB.

BapuanTt 3 Jydie UCroib30BaTh ISl MEHEEe OOLIMX OMepalyid, CMBICT KOTOPBIX MOXKET BapbH-
poBaTbcs. B TakoM ciydae B ApyroM ImpoCTpaHCTBE MMEH 0e3 KaKuX-ITHOO KOJUIM3HI BBl CMOXKETE
MPUAATh TOMY K€ UMEHH HHON CMBICIL.

[[TabnoH, B KOTOPOM HMMEETCSI HECKOJBKO TOYEK HACTPOWKH, A KaKIOW M3 HUX MOXET BbI-
OpaTh CBOIO CTpaTervio, B HauOOJbIICH Mepe MPHEMICMYI0 B JaHHOM MecTe. [JlaBHOE, 4YTO BEI
JOJDKHBI OCO3HAHHO, C MIOHUMAaHHEM BBIOMPATh CTPATErHIo IS KaKAOW TOYKM HACTPOHKH, TOKY-
MEHTHPOBATh TPEOOBAHHS K HACTPOWKE (BKIIIOUAs 0)KUIAEMBbIE TIOCTYCIIOBUSI M CEMAHTHKY OIIHOOK)
1 KOPPEKTHO PeaIn30BaTh BEIOPaHHYIO BaMH CTPATETHIO.

Just Toro 4to0bl M30eKaTh HENPETHAMEPEHHBIX TOYSK HACTPOWKH, CIEIYeT MPHICPKUBATHCS
CJIeIYIOIINX MIPABHJL.

° Pasfweu;aﬁme 6CeE UCNONb3YEMbLE 6AULUM wabloHOM 8CNOMO2amenbHble qbyHKuuu 8 ux coo-
CMBEHHOM BI0JICEHHOM NPOCMPAHCINGE UMEH, U 6bI3bl8Alime UX NOCPEOCTNEOM NOJIHOCHIBIO
keanuguyuposannvix umen ons sanpema ADL. Eciu Bbl BbI3bIBa€TE€ Ballly BCIIOMOTATEllb-
HyI0 (QYHKIHIO U TepeaeTe eif 00beKT THIa napamerpa madsaoHa, U 3TOT BbI3OB HE JIOJDKCH
OBITh TOYKOH HAacTpOiKu (T.e. BBl BCErJa HAMEPEHBI BBI3BIBATH BAlly BCIIOMOTATEIbHYIO
(yHKIMIO, @ HE HEKOTOPYIO MHYIO), TO JIy4llle IIOMECTUTH 3Ty BCIIOMOTATeNbHYIO (yHKIHIO
BO BJIO)KCHHOE MPOCTPAHCTBO UMEH U SIBHO 3ampeTuTh ADL, HMONHOCTBIO KBaMH(UIUPOBAB
UM BBI3BIBAEMON (YHKIMH MJIM B3SIB €T0 B CKOOKU:
template<typename T>
void Ssampled4( T t ) {

S4Helpers::bar( t ); // 3anpeT ADL: bar He sABnseTcs

/ TOYKOM HACTPOUKMU
(bar)( t ); // AnbTepHATUBHbIN Cnocob

o I36ecaiime 3asucumocmu om 3a8ucumulx umer. I'oBopst HehopMaIbHO, 3aBUCUMOE UM — 3TO
UMs1, KOTOPOE KaKUM-TO 00pa3oM yHNOMHHAET mapaMerp ImadnoHa. MHOTHEe KOMIMIATOPE He
HOJUIEPXKUBAIOT “‘ABYX(Das3HBIN MOUCK” IS 3aBHCUMBIX HMEH U3 cTaHmapra C++, a 3T0 03Hada-
€T, 4TO KOJ| 11a0JIOHa, UCTIONB3YIONIMI 3aBUCHMbIC UMEHA, OyJeT BecTH ceOsl Mo-pa3HOMY Ha
Pa3sHBIX KOMIWIATOpAX, €CIIM TOJIBKO He IPUHATH MEPHI IS TIOJTHOH ONPEAeIeHHOCTH TIPU HC-
TIOJIB30BaHUM 3aBHCHMBIX MMEH. B gacTHOCTH, 0c000r0 BHUMaHUS TpeOyeT HAJIMYUE 3a6UcCU-
Mblx 6a306bIX KNACCOB, KOTIA IMA0IOH Kiacca HACIEeAyeTCs OT ONHOTO M3 IapaMeTpPoB 3TOTO
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mabona (Hanpumep, T B cinydae template<typename T>class C:T{};) wm ot Tuma,
KOTOPBII TIOCTPOCH C KCIOJB30BAHMEM OJHOTrO M3 MapaMeTpoB IabioHa (Hampumep, X<T>
B ciydae template<typename T>class C:X<T>{};).

KopoTko roBopsi, ipu oOpaiiieHnu K Jr00My 4ieHy 3aBUCHMOT0 0a30BOro Kiacca Heo0Xo-
JIMMO BCErJa SIBHO KBATHM(UIMPOBATH UMS C UCIIOJIb30BAHHEM MMEHHU 0Aa30BOTO Kiacca M
npu nomon this->. 3ToT cmocod MOXKHO paccMaTPHUBATh MPOCTO KAK HEKYHO Marui, KO-
TOpasi 3aCTaBISIET BCE KOMITMIIATOPBI ICIaTh HIMEHHO TO, YTO BBl OT HUX XOTHTE.

template<typename T>
class C : X<T>
typename X<T>::SomeType s; // WCNonb30BaHUE BJIOXEHHOI O
/ Tuna (MMM CUHOHMMA
// typedef) u3 6a3oBoro

// Kknacca
public:
void fQ) {
X<T>::baz(Q); // Bbl30B (QYHKUUM-YeHa
// 6a3oBoro knacca
this->baz(); // ANbTepHATUBHbIN Cnocob
};

CranpaptHass Oubmuoreka C++ B OCHOBHOM OTAAeT MPEINOYTEHHE BapuaHTy 2 (Hampumep,
ostream_iterator uuer oneparop operator<<, a accumulate wmer oneparop operator+
B IIPOCTPAHCTBE MMEH BAIllero THIA). B HEKOTOPHIX MecTax CTaHAapTHas OMOMHMOTEKa HCIOIb3YeT
TaKKe BapuaHT 3 (Hanpumep, iterator_traits, char_traits) B OCHOBHOM MOTOMy, YTO 3TH
KJIACCHI CBOICTB JJOJKHBI OBITH CIIEIHATH3HPYEMBI I BCTPOCHHBIX THIIOB.

3aMeTuM, 4To, K COXKAIEHUI0, CTaHaapTHas Oubnuoreka C++ He BCErja YeTKO OIpeJeNseT ToOU-
KH HaCTPOMKHU HEKOTOPBIX alroputMoB. Hampumep, oHa siCHO TOBOPHUT O TOM, YTO TPEXIAPaMETPH-
yeckas Bepcusi accumulate jomkHa BBI3BIBATH M0JIb30BATENbCKUIT omeparop operator+ c uc-
II0J1b30BaHMEM BTOPOro BapuaHTa. OIHAKO OHA HE FOBOPHUT, JIOJKEH JIM aJIrOPUTM SOIt BhI3BIBATH
[0JIb30BaTENbCKYI0 (YHKLIUIO Swap (obecmednBas TakMM 00pa3oM IPEeJHAMEPEHHYIO TOUKY Ha-
CTPOMKHU C HCIIONB30BAaHUEM BapHaHTa 2), Modcenm A OH UCIONB30BaTh MONB30BATEIBCKYIO (YHK-
LU0 SWap, U BBI3BIBAET JIU OH (DYHKLUIO Swap BOOOILE; Ha CETOJHAIIHUN JIeHb HEKOTOPBIE peay-
3alMH SOt MCHONB3YIOT TOJIB30BATENBCKY0 (DYHKIMIO SWAap, B TO BpeMs Kak JIpyrue pean3alni
3TOro He AenaroT. BaxxHOCTh paccMaTpuBaeMoil pekoMeHaanuu OblIa OCO3HAHA COBCEM HEJABHO, U
ceiiuac KOMHUTET IO CTaHAAPTU3aLMU UCIIPABIIAET CUTYALHIO, YCTPaHssA TAKME HEUETKOCTH U3 CTaH-
naprta. He nosropsiite Takue ommoku. (CM. Takxke peKoMeHJanuro 66.)

Ccbinku
[Stroustrup00] §8.2, §10.3.2, §11.2.4 « [Sutter00] §31-34 « [Sutter04d]
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66. He cneunanuaunpyite wabnoHbl GyHKUUNA

Pesiome

Ilpu paciMpeHrd HEKOTOPOro miabiaona GpyHkuuu (BKiIrodas Std: : swap) usberaiiTe MOMBITOK
crienpanu3anyy madioHa. BmecTo 3Toro ucnone3yiTe neperpysky madnoHa (QpyHKIUH, KOTOPYIO
CJIe/IyeT MOMECTHTh B MPOCTPAHCTBO UMEH TUMA(OB), JJI KOTOPBIX pa3paboTaHa MaHHas Meperpyska
(cMm. pexomenpanmto 57). [Ipu Hanucanuu coOCTBEHHOTO ma0iIoHa (QYHKIMH TaKKe U30eraiTe ero
crienuaIn3alym.

O6cyxaeHune

[[Ta6moHBI (hyHKITHIA BIIOJHE MOXKHO MEPErpyKath. PaspelieHne neperpy3ku paccMaTpuBaeT Bce
MepBUYHBIC MA0IOHBI U pabOTaeT UMEHHO TaK, KaK BBl M OXKUJIACTE, MCXOJ U3 BALIEro OIMbITa pa-
00ThI ¢ Ieperpy3Koil 00bIuHbIX QyHKIMH C++: MPOCMATPUBAIOTCS BCE BUIAMMbIC MIA0IOHBI U BBIOH-
paetcs madI0H ¢ HAMIYYIIUM COOTBETCTBHEM.

K corkanenuto, B cirydae criequann3anny madaoHa GyHKIMN BCe OKA3bIBACTCSI HECKOJIBKO CIIOXKHEE
IO IBYM OCHOBHBIM NPHYHUHAM.

o Cneyuanusuposamo uiabnoHvl PYHKYUT MOJICHO MOIbKO HOTHOCHbIO, HO He yacmuuHo. Kox,
KOTOPBII BBITJIAUT KAaK YaCTHYHAs CICHUaIM3allys, HA CAMOM Jielie MPEICTaBIsieT coOon
neperpysKy.

o Cneyuanuzayuu wabniona QyHkyuu HUK020a He yuacmeytom 6 nepezpyske. Takum o0pa3om,
nro0ast HaITMCaHHAs BaMH CIICIHANN3AIUs] HUKAK HE TMOBIHSCT HA PE3YNIbTaT pa3pelleHusl me-
perpys3ku 1 BIOOP HCIOJIB3yeMOro MIabiaoHa. ITO MPOTUBOPEYUT HHTYUTUBHO OKHUAACMOMY
TIOBEJICHUIO pa3pelieHus neperpy3ku. Ho, B KOHIIE KOHIIOB, €CJIM Bbl HAMMIIETE HEIIaOI0H-
HYI0 (QYHKIHMIO C MJCHTUYHOW CHUTHATYpOW BMECTO ClElHaIn3aluy 1madaoHa (QYHKIUH, TO
MPU pa3pelleHn Teperpy3ki OyneT BhIOpaHa MMEHHO HellaONoHHas (QYHKLUS, KaK MMEo-
Iast IPEUMYLIECTBO MEePEe MAaOIOHOM.

Ecnu BbI numiere ma0ioH GyHKIHMU, TO Jy4Ile MUCATh €ro KaK SIUHBIN Ma0JI0H, KOTOPBIA HU-
Korga He OyJleT Creluaau3upOBaH WM MEPEerpykeH, U pPeajr30BbIBATH IAOIOH (YHKIMH 4Yepes3
mrabJIoH Kiacca. DTO U €CTh TOT MPECIOBYTHIA JOMOTHUTEIBHBIA YPOBEHb KOCBEHHOCTH, KOTOPBIi
MO3BOJISIET OOOWTH OTpaHUYEHHS U MUHOBATh “TEMHbIC yriibl” 1m1a0noHOB QyHKIMiA. B 3TOM ciyuae
MPOrPaMMHUCT, UCTIONB3YIONIMI Ball MA0IOH, CMOKET YaCTHYHO CIICIMATU3MPOBATh MAOJIOH Kiac-
ca. TeMm cambIM pemaercsi Kak npoOyiemMa o MmoBOAy TOro, 4To mabioH QYHKIUH HE MOXET OBbITh
YAaCTHYHO CICIUATM3UPOBAH, TaK U MO MOBOIY TOTO, YTO CHEHUaTH3alMy [IabjaoHa (QyHKIHU He
YUYacTBYIOT B [IEpETPy3Ke.

Ecnu BBl paboTaeTe ¢ KAKUM-TO WHBIM CTapbiM IIA0JIOHOM (PYHKIIMH, B KOTOPOM HE HCIOJB30-
BaHa OINKCAHHAs METOJHKa (T.e. ¢ IabJoHOM (QYHKIUH, HE peaJru30BaHHOM TOCPEACTBOM IabIoHa
KJIacca), ¥ XOTHTE HAIKMCaTh COOCTBEHHYIO BEPCHUIO IS YaCTHOTO CiTy4asi, KOTopas IODKHA MPUHH-
MaTh y4acTHE B Ieperpys3Ke, — JeNaiiTe ee He Creluain3aiiei, a 0ObIYHON HEelIa0IoOHHOU (YHK-
nuel (cM. Taxoke pekomenaanuu 57 u 58).

Mpumepsl

IHpumep. std: :swap. ba3osslit mabioH swap oOMeHHBAET JBa 3HaueHus A U b myrem co3ma-
HUSL KoMK temp 3HaYeHus a, U NpucBamBanuii a = b u b = temp. Kakum o6Gpazom pacmuputsb
JAHHBIN 11a0JIOH /IS Balix coOcTBeHHBbIX THIOB? [lycTh, HanpuMmep, y Bac €CTh Balll COOCTBEHHBIH
T Widget B BaliemM npocTpaHcTBe UMEH N:
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namespace N {
class widget { /* ... */ };

IMpeanonoxum, 4to umeercs: 6osee 3bdekTHBHLIN IyTh 0OMeHa aABYX 00bekroB Widget. Uro Bbl
JOJDKHBI CIENaTh A TOTO, YTOOBI OH MCIOB30BANICS CTAHAAPTHOH OMONHOTEKOH, — Meperpy3uTh
swap (B TOM jKe MPOCTPAHCTBE UMEH, e HaxoxuTcs Widget; cM. pekoMeHAauuo 57) WK Hemro-
CPEACTBEHHO criennanu3upoBats Std: :swap? CranzapT B JaHHOM Cllydae HEBPa3yMHTENICH, U Ha
IIPaKTUKE UCIOJb3YIOTCS Pa3Hble MEeTObl (M. pekoMeHaanuto 65). Cerons psaja peanu3anuil Kop-
PEKTHO PEIIaloT 3TOT BOIPOC, MPEAOCTABISS MEPErPyKEeHHYI0 (QYHKIHIO B TOM K€ MPOCTPAHCTBE
nMeH, rae Haxoautes Widget. Jlins npexacraBieHHOro Bbilie HemaGioHHOro kiacca Widget ato
BBITTIAAUT CIEAYIOMNM 00pa3oM:

namespace N {
y void swap( widget&, Wwidget& );

3amernm, uto eciu Widget sBisercs maGioHoM

namespace N {
template<typename T> class widget { /* ... */ };

TO crenuanmsams Std: : swap monpocty HeBO3MOXKHA, TaK KaK YaCTHYHOM CIICHUAIH3aliy 11ad-
JoHa (YHKIMH He cymiecTByeT. Jlydiiee, 4To BBl MOXETE CHAENATh, — 3TO J00aBUTH MEPErpy3Ky
GbyHKIUU

namespace ?7?7 {
template<typename T> void swap(Widget<T>&, Widget<T>&);

OTo0 mpobieMaTHYHOE PEIICHHE, TOCKOJIBKY €CIH BBl HMOMenaeTe 3Ty (QYHKIHIO B MPOCTPAHCTBO
HMeH, B KOTOpOM Haxoxutcst Widget, To MHOTHE pean3aluy pocTo He B COCTOSIHUY HaliTH ee, HO
IPH 3TOM CTAaHZAPT 3alpeliacT pacrojiarath AaHHYIO (YHKIHIO B mpocTpaHcTBe mMeH Std. Ora
npobieMa HUKOrJa Obl HE BO3HUKIIA, €CJIU Obl CTaHAAPT JIMOO yKa3blBaj, YTO MEPErpy3KU HALO HC-
KaTh ¥ B IPOCTPAHCTBE UMEH THIA IIa0I0Ha, TMO0 MO3BOJISI IIOMEINATh Neperpyxaemble GyHKIMN
B MPOCTPAaHCTBO MMeH Std, win (BO3Bpalasch K OCHOBHOMY BOIPOCY AQHHOW pPEKOMEHIAINH)
IIPSIMO yKa3bIBAJI, YTO SWap JOJDKHA PEaHM30BBIBATHCS C UCIIOIb30BAHMEM IIa0JIOHA Kilacca, KOTO-
Pblil MOXET OBITh YACTUYHO CIELHUATU3UPOBAH.

Ccblnkm
[Austern99] §A.1.4 « [Sutter04] §7  [Vandevoorde03] §12
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67. MuuunTte MmakcuMasibHO 0000LLEeHHbIN KOop,

Pesiome

Wcnone3yiite mis peanuzauuy (QyHKIMOHAIBHOCTH Haubosiee 00OOILICHHBIE M aOCTpaKTHBIE
cpelcTBa.

O6cyxaeHue

Korzaa BBl muieTe TOT WIM HHOW KO, UCIHOJNB3yiiTe Hanbosiee aOCTpaKTHBIE CPEICTBA, MO3BO-
JISIFOLIME PEIIUTh MOCTABIEHHYIO 3aiady. Beerna mymaiite Hax TeM, Kakue ONepaliy HaKJIaIbIBalOT
MeHbIlIee KOMMIEeCTBO TpeOoBaHuid Kk nHTepdeiicam, ¢ KOTOphIMH OHH padoTaroT. Takasi MpUBBIYKA
clienaeT Baml KoJi 0osiee 00O0OIICHHBIM, a CJIEJOBATENIbHO, B OOJIBILCH CTENEHU TTOBTOPHO HCIIOJb-
3yeMBIM U OoJiee MPUCTTOCOOICHHBIM KO BHECEHUIO H3MEHEHHH B €0 OKPYKEHHE.

W nanpoTuB, K0J, HEOTIPAaBJAHHO MPUBS3AHHBIA K JETaJSIM, OKa3bIBAETCS UPE3MEPHO ‘“9KECTKUM
Y HECTIOCOOHBIM K MOBTOPHOMY HCIOJTE30BaHHUIO.

e Ucnonv3ytime ons cpaguerusi umepamopog !=emecmo <. Onepatop != Gojee oOuwii U npu-
MEHHM K OOJIbIIEMY KIIacCy 00BEKTOB; ONepaTop < TpeOyeT yHOpsSIOUYeHHUS] U MOXKET ObITh pea-
JIM30BaH TOJIBKO MTEPATOPaMH MPOKM3BOJIBHOIO AOCTyma. IIpu MCmonp30BaHMU omeparopa =
Balll KOJ| TIPOILE MEPEHOCUTCS TSl pabOThI C APYTUMH TUIIAMU HUTEPATOPOB, TAKMMH KaK OJTHO-
H IByHAIIPABIICHHBIC HTEPATOPHIL.

o Jyuute ucnonwv3oeams umepamopsl, a He uHoexcvl. MHOTHE KOHTEHHEpHl He IOJIEPKUBAIOT
WHJICKCHBII JIOCTYII; Harpumep, KoHTeiiHep 11St He B cocTosiHUM 3G (EKTHBHO Pealn30BaTh
ero. OIHaKO BCe KOHTEHHEPHI MOICPKUBAIOT HTepaTtopbl. TakuM 00pa3oM, UTepaTophl 00ec-
MeYMBAIOT OOJIBIIYI0 0000IIEHHOCTh KOAA, ¥ IPU HEOOXOIMMOCTH OHU MOT'YT HCHOJIb30BaThCs
COBMECTHO C MHAEKCHBIM JIOCTYIIOM.

o Ucnonwsyiime empty () emecmo size() == 0. “Ilycr/He myct” — Gosiee MPUMHUTHABHAS KOH-
TeIIIYsL, 9eM “TOYHBIHA pasmep”. Hampumep, BBl MOXKeTe He 3HATh pa3Mep IOTOKa, HO BCEria Mo-
JKeTe CKa3aTh O TOM, ITYCT OH IUIM HET; TO K€ CaMOe CIIPABEUTHBO U JUIA BXOIHBIX HTEPATOPOB.
Hexoropsle KoHTeliHepsI, Takue Kak 11 st, peanmsyror empty Gosnee addexrusHO, yem Size.

e Hcnonv3yiime HaugvlCuull KIACC Uepapxuu, npeooCmasnaouuil Heooxooumylo am @yHk-
yuoHnanbHocmy. I1pu MporpaMMHUPOBAHUHY C UCTIONB30BAaHUEM JUHAMHYIECKHX HOTHMOP(HBIX
KJIACCOB HE CJISAYeT JENaTh KOJ 3aBUCHMBIM OT HEHY)XXHBIX BaM JCTAJIeH W IIPUBSI3BIBATHCS
K OTIPEAEeNICHHBIM IIPOU3BOAHBIM KJIACCAM.

e Byovme KOppeKmHubvl npu UCnoIb306anuu CONSt (cm. pexkomenoayuro 15). Tlepenaya napamer-
poB CONSt& HakIa pIBacT MEHBIIEC OrPAHUYCHHI Ha BBI3BIBAIONINI KO, MMOCKOIBKY CONSt&
OXBaTBHIBaeT KaK KOHCTAHTHBIE, TAK 1 HEKOHCTAaHTHbIE OOBEKTHI.

NcknoveHunda

B HEKOTOpBIX Cily4asx NPUMEHEHHWE HHJEKCOB BMECTO HTEPATOPOB IO3BOJIIET KOMIIWIATOPY
JydIlle ONTHUMHU3UPOBaTh Kol. OIHAKO Ieped TeM Kak PEelINThCs Ha TaKOW miar, yOemurech, YTo BB
JEHCTBUTENIBHO B HEM HYXX/IA€TECh M YTO Balll KOMIIWIATOP JEHCTBUTENBHO MPU ATOM JIyYllle OITH-
MH3HPYET Balll KO (CM. peKOMEHIAIHIO §).

Ccbinkn
[Koenig97] §12.7, §17-18 » [Meyers01] §4  [Stroustrup00] §13, §17.1.1 * [Sutter04] §1, §5, §34
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OO6paboTKa OLUMOOK U UCKJTIOYEeHUS

Obpabomxa owmuboK — CLOACHAA 3a0aua, Npu peueHuy Komopot
npoepammucmy mpedyemcsi 6Csi NOMOUb, KOMOPAsL MOIAbKO
Modicem Obims NPedoCmasieHa.

— Beapu Crpayctpyn (Bjarne Stroustrup),
[Stroustrup94] §16.2

Hmeemcs mpu cnocoba nanucame npozpammy o6e3 ouubox;
HO pabomaem mobKo mpemutl cnocoo.
— Anan I[lepmuc (Alan Perlis)

Bonpoc He B ToM, Oynem i Mbl Jenath nporpaMmubie omnOku. Bonpoc B ToMm, OyzaeM 1 Mbl
YT0-1100 MPEeINPHUHUAMATH, YTOOB! TO3BOJIUTH KOMITMIISATOPY U APYTUM HCIOJIB3yeMbIM HHCTPYMEH-
TaM UX OOHAPYKUTb.

B sTOM pasnene MOKyMEHTHPOBAaHBI JOOBITBIE TPYAOM MHOMKECTBA NPOTPAMMHCTOB 3HAHHS
Y HAWIy4llHe NPaKTUYeCKHUe T0IX0/Ibl, HEKOTOPbIE N3 KOTOPBIX CTOMJIM MHOTHX JieT paboTbl. Crenyid-
Te IMPHUBEICHHBIM MpaBWiIaM U pekoMeHzauusaM. Koraa Mel mumieM CloXXKHY0, HaJexXHyIo u Oe3omac-
HYIO [IpOrpaMMy — HaM TpeOyeTcst BCsl IOMOLIb, KOTOPYIO MbI TOJIBKO B COCTOSIHUM TIOJIy4HUTb.

B aTOM paszzerne Mbl cunTaeM HauboJiee 3HAYUMMOW pekoMeHaanu 69 — “Onpexnenure pasym-
HYIO CTpaTeruto 00paboTKH OMMOOK U CTPOro el ciemyire”.
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68. LLiInpoko npumeHanTe assert
AN J,OKYMEHTUPOBAHUA BHYTPEHHMUX
AonyweHuin " UHBapMaHToB

Pesiome

Hcnonb3yiite assert wim ero 3KBUBAJICHT Ul JOKYMEHTHPOBAaHHUS BHYTPEHHUX JOITYyIIEHUH
B MoayJie (T.e. TaM, TJi€ BBI3BIBAEMBIN U BBI3BIBAIOIINHN KO MOAIEPKUBAIOTCS OAHUM U TEM XKe Ipo-
rPaMMHCTOM WJIM KOMAaHJOH), KOTOPBIE JOJDKHBI BCET/a BBIMOJHATHCS (B MPOTHBHOM ClIy4ae OHH
SIBISIFOTCSL CIIEJICTBUEM MPOTPAMMHOM OIIMOKH; HApUMEp, HAPYIICHUE MOCTYCIOBHI QYHKIUH, 00-
Hapy>XEeHHOE BBI3bIBAIOIINM KooM). (CM. Taxke pekomeHnaauuto 70.) Yoeaurech, YTO UCIONIb30Ba-
HUe assert He NPUBOIUT K NOOOYHBIM ACHCTBUSM.

O6cyxaeHune

Ouenv mpyoHo Hatimu owudKy 6 coem Kooe, Ko20a Gbl Uujeme ee;
HO 80 CHO Kpam mpyOHee Hallmu ee, ecliu 8bl cyumaeme,
Ymo ee mam Hem.

— CtuB Mak-Konnemn (Steve McConnell)

TpyAHO MepeoneHUTh BCIO MOIIb assert. DTOT Makpoc U €ro aabTepPHATUBBI, TAKHE KaK I1a0-
JIOHBI IPOBEPKU BPEMEHU KOMIMJIALMYU (WM, YTO HECKOJIBKO XYK€, BPEMEHU BBINOJIHEHU), IPE-
CTaBJIAIOT cOOOH HEOLICHNMBIH HHCTPYMEHTApHi A1 OOHAPYKEHUS M OTIAIKH [IPOTPAMMHBIX OIIH-
6ok npu pabote Hap npoekramu. Cpeau MPOYMX MHCTPYMEHTOB y HMX, IOXKallyll, Haurydinee OT-
HOIIICHUE CII0XKHOCTB/3((EKTUBHOCTS.

PaccmarpuBaeMble IPOBEPKU OOBIYHO I'€HEPUPYIOT KOJ TOJIBKO B PEKUME OTIAAKU (KOrjga He
ompeneneH Makpoc NDEBUG), Tak 4TO OT HHX MOXHO OCBOOOIUTHCS MpPU COOPKE OKOHYATEIHLHOU
Bepcuu nporpammsl. 11IMpoko nConb3ylTe IPOBEPKU B CBOMX IIPOrpaMMax, HO HUKOTAA HE MUILH-
Te BBIPAXKECHUH B assSert, KoTopele MOTYT UMETh OOOYHOE AelicTBHEe. [Ipu MOCTpoeHHH OKOHYA-
TeNbHOH Bepcuy, Korja Oyzer ompeaeneH Makpoc NDEBUG, mpoBepku He OyIyT 'eHepUpoBaTh HU-
KaKoro Koja:

assert( ++i < 1limit ); // Nnoxo: i yBennumBaeTCss TONbKO B
// OTNAA0YHOM pexume

CornacHo Teopud MHGOPMAlKY, KOIUYECTBO MHGOPMALUY, 3aKIIoyarouieecs B COObITUM, 00-
PaTHO MPONOPLHOHATIEHO BEPOSTHOCTH JAHHOTO COOBITHA. TO €cTh YeM MeHee BEpOSITHO, YTO Ka-
Kasi-TO TIPOBEpKa cpaboTaeT, TeM 0oJblie HHPOPMAIIMH BbI TIOJIyYHTE, KOrJa OHA CpaboTaer.

Ws6eraiite npumenenus assert(false), aydme ucnons3osars assert(!"nHhopmaumoHHoe
coobujeHre"). BonbIMHCTBO KOMITWISITOPOB BCTABST CTPOKY B BBIBOJ co00MIeHHs 06 ommbke. Tloy-
Maiite Takke o no0asnennu &&''MHDOpPMauMoHHoe coobleHne" k Gosiee CIIOKHBIM IIPOBEPKAaM BMe-
CTO KOMMEHTapHSI.

PaccmoTpum ompenenenue Bamiero codctBeHHoro assert. CraHmapTHbeIE Makpoc assert
IpocTo OecLepeMOHHO 3aBepLIaeT Bally IPOrpaMMy C BBIBOJOM COOOLIEHUs B CTaHJAPTHBII OTOK
BEIBOJA. Bama cpezna, BeposiTHO, 00nagaeT pacuIMpeHHBIMH BO3MOXKHOCTSIMH OTJIAJIKH; IyCTb, Ha-
IpUMep, OHA B COCTOSIHMY aBTOMATHUYECKH 3aIyCTUTh HHTEPAKTHBHBIA OTIaAIMK. B 9TOM citydae BbI
MOJKETE OIpPEeNUTh COOCTBEHHBIH Makpoc MYASSERT W HMCHOJIB30BaTh €ro. MoXeT Takke oKa-
3aThCsl TIOJIE3HBIM OCTaBHTh OOJBIIMHCTBO MPOBEPOK JaXKe B OKOHYATENHHON BEPCHUU MPOrPaMMBbI
(Jrydiie He OTKJIFOYAThH MPOBEPKH MO CO0OpaXkeHUsM 3()(HEKTHBHOCTH, NMOKAa HEOOXOIUMOCTh 3TOTO
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OTKIJIFOUCHUS He OyIeT TOYHO J0Ka3aHa; CM. PEKOMEHIALMIO 8), TaK YTO CYIIECTBEHHBIC IPEHMYIIIe-
CTBa MOET IIPEIOCTABUTH HATMYKE PA3IMYHbIX ‘‘YPOBHEU MPOBEPKH”, HEKOTOPHIE U3 KOTOPBIX MO-
I'YT OCTaBaThCS AKTHBHBIMU U B OKOHYATEIBHOI BEPCUH IPOrPAMMBbI.

IIpoBepkH 3a4acTyiO CBS3aHBI C YCIOBHSMH, KOTOPBIE MOXXHO OBUIO ObI MPOTECTHPOBATH BO
BpeMsi KOMITIJISILIMH, €CITH OBl SI3bIK OBLT JOCTATOYHO BBIPAa3UTEIIeH i 3Toro. Hanpumep, Bar npo-
eKT MOJET IOJIAraThCsl Ha TO, YTO KakKIblii 00BEKT Kiacca Employee uMeer HeHYIICBOW HICHTH-
¢ukarop 1d_. B naeane koMmmisTop MOT Obl aHATM3UPOBAThH KOHCTPYKTOp Employee u ero uie-
HBI ¥ JIOKa3aTh [P MIOMOIIY CTATHYECKOTO aHAIIN3a, YTO YKa3aHHOE YCIIOBUE BCET/A BHIMIOJIHSIETCS.
B peanbHO# cUTyaIu BBl MOXKeTe HConb3oBaTh assert (id_!=0) B peanmusaunu Employee:

unsigned int Employee::GetID() {

assert (id_!=0 && "Employee ID ponxeH 6bITb HeHyneBbM") ;
return id_;

He ucnons3yiite assert ans cooOmeHus 06 omuOkaX BPEMEHHU BBIIOJIHEHHS (CM. PEKOMEH[a-
uun 70 u 72). Hanpumep, He ciieyeT NIPUMEHATh aSSert, 4ToObl yOeAuThCsl B KOPPEKTHOM paboTe
malloc, ycrenHoM CO3AaHUK OKHA MM 3aIlyCKe IO0TOKa Mporpammbl. OfHAKO MOXXHO HCIIOJIB30-
BaTh assert, ytoOsl yoenutbes, uto API paboTaer Tak, kak TOKyMEHTHpoBaHO. Hampumep, eciu
BBI BEI3BIBAETE HEKOTOPYIO (GyHKIMIO API, B mOKyMeHTanmu Ha KOTOPYIO CKa3aHO, 4YTO OHa BCETIa
BO3BpaIlaeT MMOJOKUTEIBHOE 3HaYCHHE, HO BBI I10JI03PEBACTE HANNYNE B HEH OIMIMOKH — I10CTIe BBI-
30Ba 3TOH (DYHKITHU MOXHO BOCITOIB30BATECS aSSert Uit IPOBEpKH BBHITOTHCHUS IIOCTYCIOBHSL

He pexomeHzxyeTcsi BMECTO IIPOBEPOK T€HEPUPOBATH HCKIIIOUEHHUS, HECMOTPS Ha TO, YTO HUMEHHO
JUTs 9TOM 1enu OblT pazpaboTan craHaapTHbId Kinace std: :logic_error. I'naBHbli HeqoOCTaTOK
HCTIONB30BAHMUS UCKIIOUSHUH 1711 COOOIIEHMST O MMPOTPAMMHBIX OLIMOKAaX COCTOHMT B TOM, YTO HPH
3TOM He TpeOyeTcs CBEPTKA CTEKa — JKEIATeNbHO BEI3BATH OTJIAJYHK UMEHHO B TOIl CTpOKe, IIe
0OHapyKEHO HapyILIEHHUE, C IIOJHBIM COXPaHEHHEM COCTOSHHUS IIPOTPAMMEL.

PesroMupys: UMEIOTCS OMMOKH, O KOTOPHIX BBl 3HAETE, YTO OHM MOTYT NPOHU3OHTH (CM. pEKO-
MeHzaimu ¢ 69 no 75). Bee ocranbHble ONIMOKH MPOU30HTH HE JOJDKHBI, U €CITH 3TO BCE XK€ Cilyda-
€TCsI — TO 3TO omMOKa IporpaMMucTa. [l TaKiX OMHUOOK UMeeTcs assert.

Mpumepsl

Ipumep. Ilposepra 6azoevix donyueruti. Bce Mbl CTAIKHBAIUCH C CUTYaIMsMH, KOTAa HMPOHC-
XOMJIO YTO-TO, YTO “Hy HMKAaK HE MOXXeT npousoiitn”. Ho yacTo maxe coOOCTBEHHBIH OIBIT Majo
YeMy YYHUT, U Yepe3 HEKOTOPOe BpeMsl OIATh HaYMHAETCS — ‘9TO 3HAYCHHE MOXKET OBITH TOJBKO
IOJIOKHUTENBHBIM!”, “COBEpPIIEHHO OYEBHIHO, YTO STOT yKa3aTesb He HyneBoi!”... Pazpaborka npo-
rpaMMHOTO obecreueHnss — pabdoTa CIOXKHas, U B IPOrpaMMe, B KOTOPYIO BHOCSATCS M3MEHEHMS,
MOJKET TpOM30iTH Bce, uTo yronaHo. IIpoBepku mpenHasHaueHbl Ui TOTO, YTOOBI yOeIUThCS B
CIPaBeAIMBOCTH BaIllUX MpenoaoxeHnid. He crecHsiiTech IpoBepsATh TaBTOJIOTHH, KOTOPBIE HE B
COCTOSIHMM O0ECIICYUTh CUCTEMA!

string Date::DayOfweek() const {

// NpoBepka WHBApPMAHTOB

assert( day_ > 0 && day_ <= 31 );
775er't( month_ > 0 && month_ <= 12 );

Ccbinku

[Abrahams01b] « [Alexandrescu0O3b] » [Alexandrescu0O3c]  [Allison98] §13 * [Cargill92] pp. 34-35 ¢
[Cline99] §10.01-10 * [DewhurstO3] §28 » [Keffer95] pp. 24-25 ¢ [Lakos96] §2.6, §10.2.1
[McConnell93] §5.6 * [Stroustrup00] §24.3.7, SE.2, §E.3.5, SE.6 * [Sutter00] §47
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69. OnpeaenuTte pa3yMHylo cTpaTeruvio

00paboTKM OLIMOOK M CTPOro en cnepymrte

Pesiome

Eie Ha paHHeil cTaiuu NpOEKTUPOBaHUS pa3paboTaiTe MPAKTUYHYIO, TOCIEI0BATEIBHYIO H pa-
3YMHYIO CTpaTeruto o0paboTKH OMIMOOK U CTpOro cienyiire ed. YOenurech, 4To Ballla CTpaTErus
BKJIIOYAET CIIEAYIOLICe.

Hoenmughuxayus: xaKue ycaoBUS ABISIOTCS OMINOKOH.
Cmpozocmp: HACKOIBKO BaXKHA KaxJas OINOKa.
ObHnapysicenue: Kakoil KoJ 0TBe4aeT 3a 0OHapY KEHHUE OLIUOKHU.

Pacnpocmpanenue: Kakoii MEXaHH3M UCTIONb3YETCS ISl OMUCAHKS U PACIPOCTPAHCHUS YBe-
JIOMJICHUS 00 OLIHOKE B KAXKI0M MOJYJIE.

Obpabomxa: Kakoi KOJI OTBEYAET 3a BHINOJIHEHUE JICHCTBU, CBSI3aHHBIX C OLIMOKOM.

Veeoomnenue: xkakum 00pazom nHpopMaius 00 OIHOKe BHOCUTCS B KYPHAIBHBIH (aii nin
MPOU3BOIUTCS YBEAOMIICHHE MOJI30BATENS IPOTPAMMBI.

W3mensiiTe MexaHn3Mbl 00pabOTKU OMIUOOK TONBKO B Ipeeax IPaHuLl MOAYJISL.

O6cyxaeHune

B 3T0i1 pekoMeHIannuu Mbl pacCMaTpPUBaeM OLIMOKHM BPEMEHH BBIIOJIHEHHS, BOSHUKHOBEHHE KO-
TOPBIX HE CBS3aHO C HEBEPHBIM KOJMPOBAHUEM (TAaKMM OIIUOKaM MOCBSIICHA peKoMeHaanus 68).

Omnpenenute cTpaTerdio cooOiieHuss 00 ommokax U UX 00pabOTKH AJIS BalIEro MPHIOKCHHUS
U UL KQKIOTO MOJIYJISL WIHM MOJCHCTEMBI, U CTPOro cieayiTe eil. CTparerusi TOJDKHA BKIIOYATH,
KaK MUHHMYM, CIIEIYIOIINE ITyHKTHI.

Besze.

Onpedenenue owubok. JIsi KaxI0# CyHIHOCTH (HampuMep, Ui Kakaod QyHKIWH, Kiacca,
MOJYJIsl) TOKYMEHTUPYHTE BHYTPEHHHE U BHEITHUE HHBAPHAHTBHI.

Jiist kaxa0d QyHKIIH.

Onpeodenenue owubox. Jia Kaxaoi GpyHKIMU NOKYMEHTUPYHTE €€ MpeA- U HMOCTYCIOBHUI,
WHBApPHAHTHI, 33 KOTOPBIC OHA OTBEYACT, U rapaHTHH 0E30MacHOCTH, KOTOpPBIE OHA MOJIEp-
’uBaeT (cM. pexkomenaanuu 70 u 71). 3aMeTumM, 4TO AECTPYKTOPBI U (PYHKIMU OCBOOOXKIE-
HHS PECypCOB JOKHBI BCET/Ia TOICPKIBATh TAPAHTHIO 0ecCOOMHOCTH, MOCKOIBKY B HPO-
TUBHOM CJIy4ae 4acTO HEBO3MOXHO HAJEXKHO M 0€30I1aCHO BBIIOJHUTH OCBOOOXKACHUE 3a-
XBa4EHHBIX PECypPCOB (CM. peKOMEHIAIHIO S51).

Juns xaxxnoit omm6Oku (cM. onpezaesnenue “omubkn” B pekomengauuu 70).

146
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Cepvesnocmo owubku u kamezopuzayus. sl KaKaoi OmUOKN ONpeaenuTe YPOBEHb Cepb-
e3HocTH. JKenarelpHO MpeocTaBUTh Cocod TOHKOW HACTPOWKU TUArHOCTHKH JUIS OIpese-
JICHHBIX KaTErOPUI U YPOBHEH OIINOOK.

Ob6Hapyoicenue owubok. Jns kaxmoi omuOKH JOKyMEHTUPYHTE, KAaKOW UMEHHO KOJ OTBe-
yaeT 3a ee 0OHapy)KeHue, clenys coBeraM pekomenaanuu 70.

Obpabomxa owubok. s Kaxa0# omuOKU oNpeseauTe KoJ, KOTOpbL oTBedaeT 3a ee 00-
paboTKy, cieaysi coBeTaM peKOMeHauu 74.
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e Veeoomnenue 06 owubkax. JIns KaxJaoH OUIMOKU OIMpPENETUTE COOTBETCTBYIOIIUI METO.
yBenomiieHus. Crofia BXOJAT 3alMCh HA JUCK B XKYpHAIBHBIA (aiin, pacnedyaTka win aaxe
otnpaBka SMS Ha MOOMIIBbHBIN TeeoH aAMUHICTPATOpA.

Jist Kax0ro Moy s

o [lepeoaua owumbku. JInst Kaxaoro Moxyis (0OpaTuTe BHUMaHHUE: IS KaKAOTO MOy, a HE
JUTSL KOKIOW OIIMOKK) ONPEISIUTE MEXaHM3M, KOTOPBIA OYIeT HCIOB30BaThCs IS Mepeia-
yi nHpopmaiuu 00 onmbke (Harmpumep, uckitodeHus C++, uckimoyenuss COM, uckiroue-
Hust CORBA, xo/e1 BO3BpaTa).

ME!I yKe ToJUepKUBajIH, YTO CTpaTerust 00pabOTKH OMHOOK MOXKET U3MEHSTHCS TOJIBKO Ha Ipa-
HUIIAX MoayJel (cM. pekoMeHnauuu 62 u 63). Kaxaplid MOLysb TOJDKEH MOCIIEA0BATENbHO HCIIONb-
30BaTh EAMHYIO CTPATETHIO 00pabOTKH OMIMOOK BHYTPU MOIYJS (HaIpHMep, MOIYIIH, HAIICAHHBIC
Ha C++, IOJDKHBI UCTIOJIB30BaTh UCKIIIOYEHHUS; CM. PEKOMEHJALUIO 72), U IOCIEI0BATENbHO I0JIb-
30BaThCs €IMHOM, XOTs, BO3MOXHO, HHOM cTpaTerueil o0paboTku omuboK Uit cBoero uHrepderica
(HampuMep, MOAYJIb MOXKET MpenocTaBiiaTh oObraHbI API Ha s3pike C, 4TOOBI 00ECHEYHTH BO3-
MOXHOCTb €TO HCIIOJIb30BAHUS KOAOM, HAIMCAaHHOM Ha PA3HBIX SA3BIKAX MIPOTPAMMHUPOBAHMS; WU
ucnonb3oBath 000104ky COM 1, coorBeTcTBeHHO, UcKItoueHuss COM).

Bcee ¢ynknum, sBisfoInecs TOYKaMyd BXOAa B MOJYJb, HEOCPEICTBEHHO OTBEYAIOT 3a MPe0d-
pa3oBaHue MEXIy BHYTPEHHEH M BHEIIHEH CTpaTerHsMH, €ClI OHH pa3iindyHbl. Hanpumep, B MOy-
Jie, KOTOPBIil BHYTPEHHE HMCIOJb3yeT uckmodeHuss C++, HO mpenocTasiser uarepderic B cruie C
API, Bce (ynkuuu mHTepdeiica NOIDKHBI comepxark mepexsar catch(...) Bcex uCKIOYEHHUI
Y TIpeoOpa3oBBIBATh UX B KOJIbI OLIMOOK.

OOparuTe BHUMaHKE, B YaCTHOCTH, Ha TO, YTO (PYHKIMK OOPATHOTO BHI30BA U (DYHKIMHU IIOTOKOB
10 OTPEICICHHUIO SBJSIFOTCS (MM MOTYT OBITh) TpaHUIaMu MOnyis. Teno kKaxaon (yHkiuu oOpar-
HOTO BBI30Ba WM (DYHKIMH TOTOKAa NOJDKHO MPeoOpa3oBBIBATh BHYTPEHHUI MEXaHU3M OLIMOOK
B MEXaHM3M, HCIIONb3YIOLIHICS cTpaTeruel narepgeiica (cM. pekoMeHaamuo 62).

Ccblinku

[Abrahams01b] « [Allison98] §13 » [McConnell93] §5.6 * [Stroustrup94] §16.2, §E.2 * [Stroustrup00]
§14.9, §19.3.1 » [Sutter04b]
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70. OTnuyaiiTe oLNMOKU OT cCUTYaL NN,
He ABNAIOLWUXCH OLLMOKamMu

Pesiome

OyHKIUs mpeacTaBiseT cobol equHuIly paborel. TakuM oOpazom, cOoM clenyeT paccMaTpH-
BaTh JHOO KaK OIIMOKH, TMOO KaK ITATHBIC CUTYAllHH, B 3aBUCUMOCTHU OT MX BIHSHHS HA (YHKIHH.
B ¢ynkuuu T c6oii sBisieTcst omuOKoN TOraa U TOJNBKO TOT/A, KOTJa OH HApYyIIAeT OJHO U3 Mpe.y-
croBuii T, He MO3BOJISET BHIMOJIHUTH PEAYCIOBUE BBI3BIBACMON €10 (DYHKI(MHU, NPEMATCTBYET JI0C-
TIDKEHUIO COOCTBEHHBIX TMOCTYCIOBUH WM COXpaHEHHWIO MHBAPHAHTA, 33 MOMIEPKKY KOTOPOTO
orBevaer Qyukius T.

B uacTHOCTH, B 3TOil peKOMEHIAIMK MBI HCKJIFOYAeM BHYTPEHHHE TIPOrpaMMHBIC OLIHOKH (T.€. Te,
IJIe 32 BBI3BIBAIONIMIT M BBI3bIBAEMBIIl KOJI OTBEYACT OJMH U TOT K€ YEJIOBEK MII KOMaHJIa, HAIPUMED,
B Ipezienax 0JHOro Moyst). OHHM NpencTaBisIoT CO00I OTAENBHYIO KaTErOPHIO OIINOOK, 171 PabOTHI
€ KOTOPOH HCIOJIB3YETCs TAKOE CPEJICTBO, KAK IIPOBEPKH (CM. peKOMeHIaIHIo 68).

O6cyxaeHune

OueHb BOXKHO YETKO Pa3iMyaTh OMIMOKU W CHTYAI[MH, HE SBILIOMIMECS OMMOKaMH B IUIAHE WX
BIMSIHUS Ha paboTy QYHKIHMIA, B OCOOCHHOCTH B LEJSIX ONPECICHHUsI rapaHTHii 0€30MacHOCTH (CM. pe-
komeHnanuro 71). KiroueBbIMH ClIOBaMH JaHHOW PEKOMEHIALINK SBISIOTCS Npedycilogue, noChycio-
eue un uHeapuanni.

OyHKIUS TpeACTaBiIsIeT cO00i 0a30BYIO eAMHUILY pabOThI, HE3aBUCHMMO OT TOTO, TPOTPaMMH-
pyere nmu Bbl Ha C++ B CTPYKTYPHOM, OOBEKTHO-OPHEHTUPOBAHHOM HIH OOOOLICHHOM CTHIIE.
OyHKIMSA [eNaeT ONpeAeICHHbIC NMPENOI0KEeHH 0 HadyaJbHOM COCTOSIHUM (IIPEIyCIIOBHS, 32 BbI-
MOJIHEHNUE KOTOPBIX HECET OTBETCTBEHHOCTH BBI3BIBAIOIIMIT KOJ, a 332 MPOBEPKY — BBI3BIBACMBIA)
1 BBINOJIHSACT OJHO WM HECKOJNBKO ACHCTBHH (IOKYMEHTHPYEMBIX, KaK pe3yJIbTaT BBIOIHCHUS
(GYHKLIUH, WM €€ MOCTYCIOBHS, 32 BBINOJHEHHE KOTOPBIX HECET OTBETCTBEHHOCTh JaHHAs (DyHK-
wst). OyHKOUS MOXKeT (Hapsmy ¢ ApYTUMH (GYHKIMSAMH) HECTH OTBETCTBEHHOCTD 3a MOANEp KaHUE
OJTHOTO WJTM HECKOJbKHX WHBApUAHTOB. B 4acTHOCTH, HE 3aKpbITask HEKOHCTAHTHAS (YHKLUS-WICH
10 OTpECIICHUI0 MPEACTABISAET CO00H enHMIly paboThl HaJ 00BEKTOM, U JIOJDKHA MEPEBECTH 00b-
eKT M3 OJIHOTO KOPPEKTHOTO, COXPAHSIOIEr0 MHBAPHUAHT COCTOSIHUSA B ipyroe. Bo Bpems BBIMOJIHE-
HUA Tena QYHKUUH-YIeHa MHBApHAHT OOBEKTa MOXKET (M MPAaKTHYECKH BCEraa JOJDKEH) HapyIlaThb-
Cs1, ¥ 9TO BIOJIHE HOPMANbHAsI CHTYaLUsl, JIUIIb Obl IO OKOHYaHUH PabOThl (DYHKIMHU-YIeHA HHBAPH-
aHT BHOBb BBINOJHsJICA. DyHKIMK 60siee BHICOKOTO YPOBHS OOBEIMHSIOT QYHKIMU 00Jiee HU3KOTO
YPOBHsI B OoJIbIINE SANHUIBI PAOOTHI.

OmmmbKo# sBjsieTcs M000H cO0il, KOTOPBIN He AaeT (YHKIMH YCIEIIHO 3aBepuIuThCs. MMeercs
TPH BUJA OLIHOOK.

e Hapywenue unu Hego3modcHoCmMb docmudicerus npedycnogus. OyHKnus oOHApyKUBaeT Ha-
PYLLIEHUE OJTHOTO U3 CBOMX COOCTBEHHBIX IIPEIYCIOBUI (HallpUMep, OTPAHUUYCHUS, HAKIIa bl
BAaEMOI0 Ha IapaMeTp MM COCTOSHHME) MM CTAJIKUBAETCA C YCIOBHEM, KOTOPOE HE MO3BOJIs-
€T JOCTUYb BBIIOJIHEHUS NPEIyCIOBUs JJIsI HEKOTOPOH ApYyroi HeoTbeMIIEMOH (YHKLUH,
KOTOpast OJKHA OBITH BEI3BAHA.

e Hecnocobnocms docmuyb nocmycnosusi. OyHKIMS CTANKUBACTCS C CUTyalluel, KoTopast He 110-
3BOJISIET €i1 BBINOJIHUTH OJHO U3 ee coOCTBeHHbIX nocrycioBuil. Ecau ¢yHkums Bo3Bparaer
3HAYEHUE, TOJIyYeHHE KOPPEKTHOI'O BO3BPAILAEMOr0 3HAUCHUsI SIBJIIETCS €€ TIOCTYCIOBUEM.
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e Hecnocobnocmv 6occmanosnenusn ungapuanma. OyHKINS CTAIKUBAETCS C CHTyalUeH, KO-
TOpasi He MO3BOJIAET € BOCCTAHOBUTH WHBApUAHT, 3a MOJIEPKKY KOTOPOTO OHAa OTBEYaeT.
OTO 4YacTHBIN Ciydail MOCTYCJIOBHS, KOTOPBI B OCOOCHHOCTH OTHOCHUTCS K (DYHKIIUSIM-
yieHaM. BakHeHIIMM nocTyciioBUeM BeeX He 3aKPbIThIX (YHKIMKA-UIEHOB SIBJISIETCS BOCCTa-
HOBJIEHHE MHBapHaHTa kiacca (cum. [Stroustrup00] §E.2.)

Bce npoune curyanuu ommOKaMu He SIBISIOTCS, U, CJIE0BATENIbHO, YBEJOMIIATh O HUX, KaK 00
omubKax, He TpeOyercs (CM. MPUMEPBI K JaHHOH PEKOMEH/IAINHN).

Koz, koTopblit MOJKET BbI3BaTh OLIMOKY, OTBEUYAET 3a €€ OOHAPYKEHUE U YBeJIOMJIEHHE O Hell. B uact-
HOCTH, BBI3bIBAIOIIMIT KO AOIDKEH OOHAPYXKUTh U YBEZIOMHUTD O CUTYAIMH, KOTJ]a OH HE B COCTOSIHUH BBI-
TIOJIHUTh TPEYCIIOBHS BBI3bIBAEMOM (DYHKIMHM (B OCOOCHHOCTH €CJIM I BBI3bIBAEMON (YHKLHUH JOKY-
MEHTHPOBAHO OTCYTCTBHE MPOBEPOK C €€ CTOPOHBI; TaK, HAPUMEp, oreparop vector: :operator[]
He 00s3aH BBIIOJIHATH NPOBEPKY IOIaJaHNs apryMeHTa B KOPPEKTHBIM MHTepBasl 3HadeHui). OHaKo rmo-
CKOJIbKY BBI3bIBacMasi (DyHKIMSI HE MOXKET II0J1araThCsl Ha KOPPEKTHOCTh PabOThI BHI3BIBAIOLIETO KOJA,
KEJIATENIbHO, YTOOBI OHA BBINOJIHSIA COOCTBEHHbIE IIPOBEPKYU MPETYCIOBUN U yBemoMIIUIa 00 OOHapy-
JKEHHBIX HapyIIECHUsX, TeHepUpys OMHMOKY (WM, ecan (GyHKIUS SBISETCS BHYTPEHHEH M (T.e. BBI3BI-
BaeMOH TOJIBKO B IPEJENax) MOIY/A, TO HApYIIEHHE MPETYCIOBHIl IO OIPENENEHHIO SIBISETCS IPO-
TPaMMHO#1 OIIMOKO# 1 TOJHKHO 00pabaThIBATHCS MPU MOMOILIM aSSert (cM. pekoMeHaiuio 68)).

JobaBuM napy cioB 06 onpeneneHuy npeaycinoBuil GyHkuuil. YcioBue sBISETCs IPegyCcIoBH-
eM dynkimu T Toraa u TObKO TOrIA, KOTJa MMEIOTCS OCHOBAHHSI 0)KHUIATh, YTO BECh BBI3bIBAIOIHIL
KOJI TIPOBEPSET BHINOIHEHHE JAHHOTO YCIoBUs mepei BoizoBoM (yukimu f. Hanpumep, Obut0 Obl
HEBEPHO II0oJIaraTh MPEAyCIOBHEM HEUTO, YTO MOXKET OBITh IPOBEPEHO TOJBKO MYTEM BBHIIOIHEHUS
CYILECTBEHHOH paboThl camoit (yHKuUeH, MO0 myTeM JOCTyla K 3aKkpbIToil uHpopmauuu. Takas
paboTa IoJKHA BEIOIHATHECS B QYHKIIMU M HE AyOIMpOBaTHCS BEI3BIBAIOIINM €€ KOJOM.

Hanpumep, GyHKIms, Kotopas mojiy4aeT o0bekT String, comepxkammii umst Gaiina, 00bIMHO HE
JOJDKHA JeNaTh YCIOBHE CYLIECTBOBaHMS (aiifia mpeayclioBHEM, IOCKOIbKY BBI3BIBAIONINI KOI HE B
COCTOSIHUM HAJIS)KHO TapaHTUPOBATh, YTO AaHHBIN (haiiil CyIecTBYeT, He UCIIOb3ysl OJOKUPOBKHU (haii-
na (py pOBepKe CyIeCTBOBaHM (aiina 0e3 OJIOKMPOBKH APYroM MOJIL30BATENb WM MPOLECC MOTYT
YIAIATH WM [IEPEUMEHOBATD 3TOT (ailll B MPOMEXYTKE MEXKITY MPOBEPKOM CylllecCTBOBaHUS (haiiia BbI-
3BIBAIOIINM KOJIOM M TIOTBITKOW OTKPBITHS BBI3BIBAEMBIM KOJIOM). ETMHCTBEHHBII KOPPEKTHBIN CIIOCO0
cllenaTth CyllecTBOBaHME (hailla IpeaycloBHEM — 3TO MOTPeOOBaTh, YTOOB! BBI3BIBAIOIIUNA KO OT-
KpBLUI €r0, a mapameTpoM QyHKIMK cesath 1Tstream mwiun ero sKkBUBaIEHT (4TO K TOMY e Oe30mac-
Hee, IOCKOJIbKY paboTa IIPU 3TOM BBIIOJIHAETCS Ha 00Jiee BEICOKOM YpPOBHE a0CTPaKLUK; CM. PEKOMEH-
naruio 63), a He poctoe uMs (aiina B Buae 00bekTa String. MHOTHE NPEayCcaoBHs TaKMM 00pa3oM
MOTYT OBITh 3aMEHEHBI 00JIee CTPOTMM THITU3HUPOBAaHUEM, KOTOPOE MPEBPATHUT OIIMOKU BPEMEHH BbI-
TIOJTHEHHS B OIIMOKH BPEMEHH KOMITHIISILIUK (CM. peKOMeHAaIuio 14).

Mpumepsbl

Hpumep 1. std::string: :insert (owubka npedycrogus). Ilpy MOUBITKE BCTaBUTh HOBBIH
CHMBOJI B 00BEKT String B ompeaeaeHHON MO3UIUK POS, BHI3BIBAIOIINN KO/ JODKECH HPOBEPHUTH
KOPPEKTHOCTh 3HAYEHHS POS, KOTOPOE HE JOJDKHO HapyllarTh JOKYMEHTHPOBAaHHbIC TPeOOBaHUsI
K JaHHOMY ITapaMeTpy; HalpuMep, YTOOBI He BBIMOIHSIOCH COOTHOIIEHHE POS > Size(). OyHk-
M iNsert He MOXET YCIENIHO BBINOJHUTE CBOIO paboTy, eciu il Hee He OyayT CO3AaHbl KOp-
PEKTHBIC HAYaJIbHbIC YCIOBHSL

Hpumep 2. std::string::append (owubka nocmycnosus). Tlpu mobGaBiIeHHH CHMBOJA
K 00bekTy String cOoii npu BblIeNeHHH HOBOrO Gydepa, eciii 3aloHEeH CYIIECTBYIOIINHI, He T10-
3BOJIUT (PYHKUHUH BBIIOJHUTH JOKYMCHTUPOBAHHbIC ICHCTBUS M MOIYYUTh JOKYMCHTHPOBAHHBIC JKE
IIOCTYCJIOBUS, TAK YTO TaKOH cOOIl ABIseTCS OMIMOKOM.
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IIpumep 3. Heso3modicHoCb NOIYUeHUs 8036pAWAEMO20 3HAYEHUs (OuUOKA NOCMYCIO6US).
IMony4eHne KOPPEeKTHOrO BO3BPAIIAEMOT0 0OBEKTa SBJISETCS TOCTYCIOBUEM TSl (PYHKIMH, KOTOpast
BO3BpAlllacT 3Ha4YeHMe. Ecny BO3BpaiiaeMoe 3HAYCHHE HE MOXKET OBITh KOPPEKTHO CO3IaHO
(nanpumep, ecau ¢ynkuus Bosspainaer double, Ho 3nadenne double ¢ TpeGyembiMu MaTtemaTu-
YECKMMH CBOMCTBAMH HE CYIIIECTBYET), TO OTO SBJISAETCS OLIHMOKOMA.

Ipumep 4. std::string::find_first_of (ne owmubra ¢ xonmexcme string). llpu mo-
HCKe CHMBOJIA B 00bekTe StIring, HEBO3MOKHOCTh HAWTH MCKOMBINA CHMBOJI — BIIOJIHE 3aKOHHBIH
WTOT TIOMCKA, OMMOKOH He siBysitornuiics. Kak MHHUMyM, 3TO He ommOKa npu padoTe ¢ KiIaccoM
string obuiero Hazxauenus. Eciu Biajienen aHHOM CTPOKH IPEIIIONAraeT, YTO CUMBOI JOJDKEH
HaJMYECTBOBATh B CTPOKE, H €r0 OTCYTCTBHE, TAKUM 00pa3oM, SIBISCTCS OIIMOKOH B COOTBETCTBUH
C BBICOKOYPOBHEBBIM MHBAapUAHTOM, TO BBICOKOYPOBHEBBIN BBI3BIBAEMBIH KO JOJDKEH COOTBETCT-
BYIOIIUM 00pa3oM yBEIOMUTH 00 OLIMOKE MHBApUAHTA.

Ipumep 5. Paznuunbie ycnosus omubok 6 00Hot ¢yHkyuu. HecMOTps Ha yBEIMYMBAOIIYIOCS Ha-
JIeKHOCTh JICKOBBIX HOCHTEJIEH, 3alliCh Ha JUCK TPAIUIOHHO COIPOBOXIACTCS OXKUIAHHEM OIIH-
60k. Ecm BbI paspabatbiBacte Kinacc File, B omHoli-enuHCTBeHHOM QyHkmn File: :wWrite(const
char*buffer, size_t size), koropas tpeGyer, 4T00bI ail ObUT OTKPHIT IS 3aIUCH, & yKa3a-
tens buffer umen HenyneBoe 3HadeHue, BBl MOXKETE MPEANPUHAMATE CIIEIYIOLINE AEHCTBHS.

e Ecmu bufferpasen NULL: coobuth 00 OmMOKe HAPYIISHHS TIPELyCIOBHSL.
o Ecnu ¢haiin omxpuim moavko O umenus: COOOIUTh 00 OMOKe HAPYIICHUS IPELY CIIOBUS.

e Ecnu 3anucy 6binojiHeHa HeycneuwHo: cooOIUTh 00 OmMOKe HapyIIeHUs TOCTYCIOBHS, I10-
CKOJIbKY (DYHKIHS HE B COCTOSTHHU BBITIOJIHUTH CBOIO paboTy.

Ipumep 6. Paznuunwiii cmamyc 00Ho20 u moeo e ycrogusi. OIHO U TO ke YCIIOBHE MOXET
OBITh KOPPEKTHBIM MPEAYCIOBUEM I OJHON (YHKIMHU U HE OBITh TAKOBBIM JJIs IPyroi. Beioop 3a-
BUCHT OT aBTOpa (YHKIMH, KOTOPBIA ONpeleiseT CeMaHTHKy uHTepdeiica. B wacTHOCTH,
std: :vector mpexocTaBisieT ABa IyTH VIS BBIIOJHCHUS MHICKCHPOBAHHOTO OCTYIA: ONEPaTOp
operator[], koropslii He BBIIOJIHSET IPOBEPOK BBIXOJA 3a MPEEIIbl AUana3ona, i GpyHkuuo at,
KOTOpasi TaKyro MpOBepKy BbimonHsieT. Y onepatop operator[], u dyrkuums at tpedyrot Beimo-
HEHUSI IPEAYCIOBHUS, COCTOSILETO B TOM, YTO apTYMEHT He JTOJDKEH BBIXOIHUTH 32 MPeelibl Uana3o-
Ha. [Tockosbky oT onepartopa operator[] He Tpebyercsi mpoBepka ero apryMeHra, JOJDKHO OBbITh
YETKO JOKYMEHTHUPOBAHO, YTO BBI3BIBAIOLIMI KOJ OTBEYAET 3a TO, YTOOBI apryMEHT omeparopa Ha-
XOIHUJICS B JOIIyCTUMOM AMAIia3oHe 3HAUYCHHM; IIOHATHO, 4TO HaHHas (QyHkuus HeOezonacHa. DyHK-
st ke at B TOif Jke CUTyallMd BIOJIHE 0e30MacHa, MOCKOJIBKY JOKYMEHTHPOBAHO, YTO OHA MPOBE-
PsIET IPHHAICKHOCTh CBOCTO apryMEHTa K JOMyCTHMOMY IHAaIa30Hy 3HAYCHHUIl, M €CIIH apryMEeHT
BBIXOJIUT 3@ MPEAENbI JOMYCTHMOTO JHaa3oHa 3HaYeHHU, TO OHa coodmaeT 00 omudke (myTeM re-
Hepaiuu uckimodenus std: :out_of_range).

Ccbinkn
[Abrahams01b] ¢ [Meyer00] * [Stroustrup00] §8.3.3, §14.1, §14.5 * [Sutter04b]
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71. MpoekTupyite n NnUUNTEe 6e30nacHbIN
B OTHOLUEHMM OLMNOOK Kop,

Pesiome

B kaxnoit Qynkumm obecnieurBaiite Hanboee CTPOTYHO FAPaHTHIO OE30MACHOCTH, KAKOHW TOJBKO
MOXKHO JTOOUTBCSI 6€3 JIOMOTHUTENBHBIX 3aTPaT CO CTOPOHBI BBI3BIBAIOLIETO KOJa, He TPEOYIOIIEro Ta-
KOT0 YpOBHs rapanTui. Beerna obecrnieunBaiite, Kak MUHUMYM, 0a30BYIO FApaHTHIO OE30TTaCHOCTH.

Yoenutech, 4TO MpHU JIOOBIX OMKMOKAaX Balla MporpaMma BCErga OCTaeTCsi B KOPPEKTHOM CO-
CTOSIHUHM (B 9TOM W 3aKitodaercs Oa3oBas rapantus). Ocreperaiitech OmMOOK, HAPYIIAOIINX HHBA-
pHaHT (BKITFOYAs yTEUKH, HO HE OTPAHUYUBAsICh HMH).

XKenarenbHO AOMOJHUTEIBHO TAPaHTUPOBATh, YTO KOHEYHOE COCTOSHUE JIMOO SBISAETCS UCXOA-
HBIM COCTOSIHHEM (B pe3y/bTaTe OTKaTa IOCie MPOUCIIESIIIeH OMMOKK), MO0 KOPPEKTHO BBIYKC-
JICHHBIM IIeJIEBBIM COCTOSTHHEM (eCiu OIIMOO0K He OBII0). DTO — CTporasi TapaHTHs 0€30MaCHOCTH.

Emre ny4ie rapanTHpoBaTh, 4TO COOW B IPOLECCE OMEPaIlMy HEBO3ZMOXKEH. XOTs AJsl OOJIbIINH-
cTBa (DYHKLIHMH 3TO HEBO3MOXHO, TAKyI0 TapaHTHIO CIeAyeT 00eCmednTh I TakuX (YHKLIHUH, Kak
JEeCTPYKTOPBI U QYHKIIMH OCBOOOXKICHHS pecypcoB. JlaHHast rapaHTHs — TrapaHTusi 6eccOOHHOCTH.

O6cyxaeHune

BasoBasi, crporast rapaHTUH W rapaHThs 0ecCOOMHOCTH (M3BECTHAs TAK)XKE KaK rapaHTHsS OTCYT-
CTBHS UCKIIIOUECHUI) BepBble ObUIM onMcaHbl B [Abrahams96] u mony4uny MKUPOKYIO U3BECTHOCTh
onaronaps myonukarmsam [GotW], [Stroustrup00, §E.2] u [Sutter00], mocBsIeHHBIM BOMpOCcaM
0€3011aCHOCTH MCKJIFOUEHHUH. DTH rapaHTHH IPUMEHUMBI K 00paboTKe JH00bIX OMIMOO0K, HE3aBUCUMO
OT KOHKPETHOTO HCIIOJIb30BAHHOTO METOAA, TaK YTO MBI MOYKEM BOCIIOIB30BATHCS MMH IPH OIIHCA-
HuM Ge3onacHocTu 00paboTku omubok B obmeM ciaydae. ['apantus 6eccOOMHOCTH SBILETCS CTPO-
I'MM MOAMHOKECTBOM CTPOTOH I'apaHTHH, a CTPOTasi TapaHTHs, B CBOIO 0YEPEeab, SBISETCS CTPOTUM
IOJIMHOXKECTBOM 0a30BOii rapaHTUH.

B o0mmem citydae kaxaas QyHKIMs T0JDKHA 00ecreunBaTh Hanbosiee CTPOTyo TapaHTHIO, KOTOPYIO
OHAa B COCTOSHUY 00€CIEUNTh 0€3 U3NUIIHUX 3aTPaT IS BBI3BIBAIOLLETO KOJA, KOTOPOMY He TpedyeTcst
TaKasi CTeMeHb rapaHThy. Tam, rie 3T0 BO3MOXKHO, CIEAYeT NOIOJHUTEIHLHO 00ECIIeYNTh TOCTATOUHYIO
(YHKIMOHAIBHOCTD JJIsl TOrO, YT0Obl TpeOyromuil Gosiee CTPOryro rapaHTHIO KOJ MOI NOIYy4UTh €€
(cM. B TIpEMepax K JIaHHOM peKOMEHIAIMK CIydaii vector: :insert).

B uneane cinenyer nucath (GyHKIMU, KOTOPBIE BCETAA YCIEIIHO BBINOIHAIOTCA U, TaKUM 00pa-
30M, MOTYT 0o0ecre4ynTh rapanTuio OeccOoiiHocTH. HekoTopbie QyHKIMKM ITODKHBI Beerga odecre-
YMBaTh TAaKyl0 FAPAHTUIO, B YACTHOCTHU, AECTPYKTOPHI, (PYyHKIIUU OCBOOOXKIEHUS PECYPCOB U (DyHK-
uuu oOMeHa (cM. pekoMeHaanuo S1).

Opnako B 6onblInHCTBE (PyHKIMI MOTYyT npousoitu coou. Eciau omubka Bo3MoxHa, Haubosee
0e30macHbIM OyJeT rapaHTUPOBATh TPAH3AKIIMOHHOE MOBeJAcHUE QyHKUMH: JTHOO (PYyHKLUS BBIMOIN-
HSIETCsl YCHEUIHO U NPOrpaMMa MNEePEeXOAUT U3 Ha4albHOI'O KOPPEKTHOIO COCTOSHUS B KOPPEKTHOE
LIETIEBOE COCTOSIHME, MO0 — B Ciydae cO0sl — IporpaMma OCTaeTcsi B TOM )K€ COCTOSIHUH, B KOTO-
POM HaXoJuIach Hepe]l BbI30BOM (DYHKIHHU, T.€. BUJUMBIE COCTOSHUSA BCEX OOBEKTOB IHocie cOoil-
HOTO BbI30Ba OKAa3bIBAIOTCSI TEMH K€, YTO W JI0 Hero (Hampumep, 3HaYeHUe rII00aIbHOM 1eNoil me-
PEMEHHON He MOXKET U3MEHUTHCS ¢ 42 Ha 43), u m060e IeHcTBUE, KOTOPOE BbI3bIBAIOIIUI KOA MOT
MIPEANPUHATH 1O COOHHOTO BBI30BA, JOJDKHO OCTaTHCS BO3MOXKHBIM (C TE€M XK€ CMBICIOM) H MOCIIE
cOOMHOro BBI30Ba (HAIpPUMEP, HU OJUH UTEPATOpP KOHTEHHEpa He JOJDKEH CTaTbh HEAEHCTBUTEIb-
HBIM; NIPUMEHEHHUE OllepaTopa ++ K YIOMSHYTOW rI0OANbHOW LIENOH MepeMEeHHOH JacT 3HaveHHe
43, a He 44). Takas rapanTus 6€30I1aCHOCTU Ha3bIBAETCSI CTPOTOM.
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Haxkonen, eciin 00ecneuuTb CTPOTYI TapaHTHIO OKA3bIBACTCS CIHUIIKOM CJIOXHO HIIM M3JTHIIHE
J0poro, ciieayer o0ecrnedynTs, 1o KpaitHel Mepe, 6a30ByI0 rapaHTHIO: (QYHKUHUS JHOO0 BBIIOIHSAETCS
YCIIEIIHO U JAOCTHUIaeT IIEJICBOr0 COCTOSHHMS, JIMOO OHA HEYCIEIIHAa U OCTAaBJISET MPOrpaMMy B CO-
CTOSIHUM KOPPEKTHOM (COXpaHssi MHBApHAHTHI, 32 KOTOpbIE OTBeYaeT AaHHas (YHKIHA), HO HE
MpeCcKa3yeMOM (3TO MOXKET OBbITh HCXOJHOE COCTOSIHUE, HO MOXET U He ObITh TAKOBBIM; HEKOTOPHIC
13 NOCTYCIIOBUI MOTYT OBITh HE BBIIIOJHEHBI; OJIHAKO BCE MHBAPHUAHTHI JIOJDKHBI ObITh BOCCTAHOBIIE-
HbI). Bale npunoxxeHue A0JKHO OBbITh CIIPOSKTHPOBAHO TAKUM 00pa3oM, 4TOOBI CyMETh COOTBET-
CTBYIOLIUM 00pa3oM 00paboTaTh Takol pe3ynbTaT paboThl QyHKIMH.

Bort u Bce; 6oiee HU3KOTO YPOBHS FApaHTUH HE cyliecTByeT. DyHKIMS, KOTOpas He IaeT Aaxe Oa-
30BOI rapaHTHH — 3TO MPOCTO ouIMOKa nmporpaMmucTa. KoppekTHas nporpamMma JIOJDKHa OTBEYarTh,
KaKk MHUHHMYM, 0a30BOii rapaHTuu Ast Bcex (QyHkumit. Jlaxke Te HEMHOTHE KOPPEKTHBIC POTPaMMBbI,
KOTOpBIE CO3HATEJIFHO WAYT Ha YTEUKY PECypCOB, B YACTHOCTH, B CHTYallUsX, KOIJa MporpaMma aba-
PHIiHO 3aBeplIaeTCs, MOCTYMAIOT TaK C YYE€TOM TOTO, YTO PECYpPChl OYIyT OCBOOOXKICHBI OMEPAIHOH-
HoU cucremoid. Beerna paspabarbiBaiiTe Ko TakuM 00pa3oM, YTOOBI KOPPEKTHO OCBOOOXKIAINCH BCE
pecypehl, a TaHHBIE HAXOIMJIMCh B COTJIACOBAHHOM COCTOSIHHMM Ja)K€ NMpPU HAIWYUH OIIMOOK, €CIn
TOJILKO OIIMOKa HE MPUBOAUT K HEMEJICHHOMY aBapUHHOMY 3aBEPLICHHIO IPOrPAMMBI.

[Ipu npuHATHH pelIeHHUS O TOM, KAKOH YpOBEHb TapaHTHU CICIYeT MOIJEPKHUBATh, HAIO HE 3a-
ObIBaTh O NMEPCHEKTHBE PAa3BUTH MpoeKTa. Beerna npouie ycuinTh rapaHTHIO B MOCIEIYIOIIUX Bep-
CHSIX, B TO BpeMsl KaK CHW)KEHHE CTEIICHH IapaHTHH BEIET K HEOOXOUMOCTHU MEPECIKH BbI3bIBAKO-
LIEero K0J1a, MoJIararollerocs Ha peJocTaBieHue QyHKIuen 6osiee cTporoii rapaHTuu.

[TomHuTE, 4TO “HEOE30MACHOCTH B OTHOLICHUH OMIMOOK” U “TIJIOX0€ MPOSKTHPOBAaHUE  UAYT PY-
Ka 00 pyKy: eciii HEKOTOPYIO YacThb KOJa CJIOXHO clieslaTh oOecreunBaronieldl 6a3oBy0 rapaHTHIO,
TO TIOYTH BCETJIa 3TO TOBOPHUT O IJIOXOM MpOoeKTHpoBaHuU. Hampumep, ecnu QyHKIUS OTBEYaET 3a
BBINOJIHEHNE HECKOJIBKUX HECBSA3aHHBIX 33/]a4, €e TPYAHO C/enaTh 0e30MacHOi B OTHOILICHUU OILU-
00K (CM. peKOMEHIAIHIO 5).

OcreperaiiTech ornepaTopa KOINUPYIOLIEro NPUCBAWBaHUS, KOTOPOMY JUIi KOPPEKTHOH padOThI
TpeOyeTcsi MPOBEPKa, HE BBIMOJHSETCS JIM MPUCBaBaHue 00bekTa camomy cebe. besomnacHblil B OT-
HOILLIEHUH OIIHMOOK OIepaTop KOMUPYIOLIEro NPUCBAMBAaHMS aBTOMATH4YECKH O€30MaceH W B IUIAHE
MpucBanBaHus camomy cede. Vcrnonp30BaTh NPOBEPKY MIPUCBAMBAHUS CAMOMY ce0€ MOXKHO TOJIBKO
B Ka4eCTBE ONTUMH3ALINY, JUISl TOrO YTOObI U30€XaTh U3IHUIIHEN paboThl (CM. peKOMEHIALUIO 55).

Mpumepsl

Ipumep 1. [losmopuas nonvimka nocie cb6os. Ecau Balia nporpaMma BKJIIOYaeT KOMaHIy IS
COXpaHeHHUs JaHHbIX B (hailyl ¥ BO BpeMs 3amucH npou3oiel cOoil, yoenurech, 4To Bbl BEPHYJIHUCH K
COCTOSIHHIO, KOTJa OIepanysi MO>KeT OBITh MOBTOpeHa. B WacTHOCTH, He OCBOOOXKHaliTe HUKAaKue
CTPYKTYpBI JaHHBIX JI0 T€X IOp, IOKa JaHHbIE HEe OyAyT MOJHOCTHIO COPOILEHBI Ha TUCK. DTO HE
TEOPETH3UPOBAHNE — HaM M3BECTEH OJWH TEKCTOBBIH PEAAKTOP, KOTOPHIH HE MO3BOJISIET H3MEHHUTH
ums (aiina 171 COXpaHEeHUs TaHHBIX 110cyie OIIMOKY 3aHCH.

Ipumep 2. Texcmypur. Ecnu Bbl NuleTe MPUIOKEHUE, Y KOTOPOI'O MOXKHO MEHSTh BHEIIHUM BUJ,
3arpy’kasi HOBbIE TEKCTYPBI, TO YYTHTE, YTO HE CIEIYeT YHUUTOKATh CTapble TEKCTYPhI O TEX MOP, 110-
Ka He OyIyT MOJHOCTBIO 3arpyXeHbl U IPUMEHEHb! HOBbIE. B MPOTUBHOM Ciydae IpH c60e BO BpeMs
3arpy3Kd HOBBIX TEKCTYP Ballle MPHIIOKEHHE MOXKET OKa3aThCsl B HECTAOMIIBHOM COCTOSTHHH.

Ipumep 3. std::vector::insert. TlockonbKy BHYTpEHHEE MpeACTaBieHHe vector<T>
HCIIOJIB3YeT HeNPEPBIBHBIN OJIOK MaMsTH, BCTABKA 3JIEMEHTa B CPeIMHY TpeOyeT ImepeMelieHns psija
MMEIOIMXCS 3HAYEHUH Ha OJIHY MO3HIMIO ISl OCBOOOXK/ICHHSI MECTa JUISl BCTABISIEMOTO DJIEMEHTA.
IMepemelieHue BBIMONHSETCS C UCIIONB30BAHHEM KOIMPYIOIIETo KOHCTpyKTopa T::T(const T&)
W oreparopa NMpHCBauBaHus T::0Operators, W eciu OJHA M3 JTUX Olepaluii MOXeT COOHMTH
(reHepupOBaTh WMCKIFOYEHHE), TO CAMHCTBEHHBIN CIIOCO0 OOECIEUMTh CTPOTYI0 I'apaHTHIO — 3TO
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ClienaTh TMOMHYI0 KOIHIO KOHTEIfHepa, BBITIONHNTD ONEpPaNiio HaJl KOMHUEH, a 3aTeM 0OMEHATh OpH-
T'MHAJ U KOIMIO C UCIIOJIb30BaHUEM OeccOoiHO (QyHKIMU vector<T>: 1 swap.

OxHako BBITIONHEHHE BCEX yKa3aHHBIX NEHCTBUHA 0OXOANTCS M3HUIIHE AOPOTO Kak B IIaHE Tpe-
OyeMoil mamsTH, TaK U MIPOLIECCOPHOro BpeMeHU. TakuMm oOpa3oM, obeclieyeHue CTpOroi rapaHTUH
Jaxke TOTra, KOr[a OHa He SABIeTCs HeoOXOIMMOM, OKa3hIBaeTCA Ype3MepHO pacTouuTesnbHbIM. [1o-
3TOMY CTPOTYIO I'apaHTUIO BBI3bIBAIOIIMI KOJA JOJKEH MPU HEOOXOAUMOCTH 0OecHeuuBaTh CaMo-
CTOSATEIBHO — NI 9TOTO MAOIOH VeCtor MpemocTaBiseT Bce HEOOXOMMMBIE HHCTpyMeHTHI. (B
JIydllleM ciIy4ae, €CIU TUIl COJAEPKUMOro KOHTeHHepa He FeHEpUPYeT UCKIIIOUEHUH B KOMUPYIOLEM
KOHCTPYKTOpE M KOMHPYIOIIEM OIepaTope MPHCBANBAHMA, HUKAKUX JTOTOTHUTEIBHBIX ACHCTBUH He
Tpebyercs. B xyameM ciienyer co3aTh KOMUIO BEKTOPA, BBINOIHUTH BCTABKY B KOIMIO U MOCIE YyC-
TMEIIHOTO 3aBEPUICHUS JAHHOW OIepaliii OOMEHSTh KOITUIO U UCXOJIHBIH BEKTOP.)

IIpumep 4. 3anyck cnymuuka. PaccemorpuM GpyHkuuio f, B KOTOpoit 4acTbio ee paboThI SIBJISETCS
3aIlyCK CITyTHHKa, U UCIHONb3yeMyto eio dyakimio LaunchSatell1te, obecneunBaronryro rapas-
THIO He Huoke ctporoil. Ecin dyrkiumst T MOKeT BBIIOIHUTH BCIO paboTy, IIPU KOTOPOH MOXKET Tpo-
u3oiitu cOoil, 10 3amycka criyTHHKa, To0 T crocoGHa obecrieunTs crporyio rapantuto. Ho ecnmu T
JIOJDKHA BBIIOJIHUTH HEKOTOPBIE OIEPalliy, B IIPOLEcce KOTOPBIX MOXKET MPOM30MTH cOOH, yxe mo-
clle 3aIycKa CIIyTHHKa, TO o0eclieueHre CTPOrol rapaHTUH OKa3bIBaeTCsS HEBO3MO)KHBIM — BEPHYTh
3aIyIIEHHbIH CIYTHUK HA CTAPTOBYIO IUIOIIAAKY yKe Henbss. (Takyro dyukumro T cnenyer pasme-
JIUTh N0 KpaliHel Mepe Ha JIBe, MOCKOJIbKY OJlHa (DyHKLUMS HE JOJDKHA JaXKe MBITaThCsl BBIIOJIHUTH
HECKOJIBKO Pa3JINYHBIX JEHCTBUI TaKOW BaKHOCTH; CM. PEKOMEHIAIIHIO 5.)

Ccblinku

[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 oumobkax cnengyet
MCNOJIb30BaTb UCKJTIOYEHNS

Pesiome

s yBemomiieHust 00 OIIMOKAX JIydIle NCHIOJIb30BATh MEXAHN3M HCKIIIOUSHHH, a HE KOJbI OIMOOK.
[IpumeHsTH KOAbl COCTOSIHUS (HalpUMep, KOJIbI OIIMOOK, IEPEMEHHYIO €1''N0) cieayeT TOJIbKO TOr/a,
KOTJia HeJb3sl MCIIOJIh30BaTh NCKITIOYEHUS (CM. peKOMeHIanuo 62), a Takke Al CUTyaluii, KOTOpbIe
He sABIs0TCA omubOkamu. K ApyriuM mMeTonam, TakuM Kak SKCTPEHHOE 3aBepIleHHE NMporpaMMbl (MITH
IUTAHOBOE 3aBEpLICHHE C OCBOOOXKIEHHEM PECYpPCOB M T.II. JCHUCTBHSMM), CIELYeT MpUOeraTb TOJIBKO
B CUTYalUsAX, KOTJ[a BOCCTAHOBJIEHHE I10CIIE OIIMOKH HEBO3MOXKHO (MM HE TpeOyeTcs).

O6cyxaeHune

To, 4TO cOBpeMEeHHBIE S3BIKM MPOrPaMMHUPOBAHUS, CO3JaHHBIC B TeueHHe mociuenuux 20 Jer,
HCIIOJIB3YIOT B KaU4€CTBE OCHOBHOI'O MEXaHM3Ma COOOIIEHHs 00 OMmMOKaxX MCKIIOUEHHS, — HE CIIy-
qaitHOCTh. [IpakTHYecKH MO ONpeNeNeHUI0 UCKIIOYSHHUS peIHa3HaueHbl A1 YBEJOMIICHUS 00 Hc-
KIIIOYEHHSIX B HOPMAJIBHOM IIPOLIECCE — M3BECTHBIX TAKXKe KakK “OmMOKN”, KOTOpPBIE ONpEIEIeHbI B
pexomennanuu 70 Kak HapymIeHUs MpexyCciIOBUMN, MOCTYCIOBUI U MHBAPHAHTOB. Tak ke, Kak U BCE
JIpyrue MEXaHU3Mbl YBEJOMJIEHHsS 00 OIIMOKaxX, MCKIIOYEHHsS HE JIOJDKHBI I'€HEpUpPOBATHCS IPH
HOpPMaJIbHO# yCIIeNIHOM padoTe.

Janee mbl OyneM HCIONB30BaTh TEPMHUH “KOJBI COCTOSHUS™ Uil BCEX BUAOB COOOIIEHUs 00
omurOKax MOCPENCTBOM KOJOB (BKIIIOYAs KOJBI BO3BpaTa, e€rrno, ¢yHkiuto GetLastError u
IIPOYHE CTPATETu BO3BpATa WM IMOJIyYEHUS KOJOB), a TEPMHH “KOJbI OIIMOOK” — JJIsl TeX KOJIOB
COCTOSIHUSI, KOTOpbIe 03Ha4atT omuoku. B C++ coolieHne 00 ommnOKax MocpeICTBOM HCKITFOUE-
HUIl ©MeeT SBHbBIE IPEUMYIIECTBA IIepe]l YBEAOMIIEHHEM ITOCPEICTBOM KOJOB OLIMOOK.

o UcknioueHusn ne8o3ModIcHO npoucHopuposams. Camoe caaboe MeCTO KOJOB OLIMOOK 3aKII0-
4aeTcs B TOM, YTO 110 YMOJYAHUIO OHH UTHOPUPYIOTCS; YTOOB! yAEIUTb XOTSI Obl MUHUMAIIb-
HO€ BHMMaHHE KOJaM OIIMOOK, BBl JOJDKHBI SIBHO IHCAThb KOJ, KOTOPBIA ONpPAlIMBAcT KO
omuOKY U OTBEYaeT Ha Hero. BecbMa pacmpocTpaHeHHas CpeAd INPOrpaMMHUCTOB MPAKTHU-
Ka — cJIy4YaitHO (WJIM M3-3a JIGHH) 3a0bITh ONMPOCUTH KO/ OIIUOKU. VICKItoueHHs ke HEeBO3-
MOXHO IIPOCTO IIPOUTHOPHPOBATh; YTOObI IPOUTHOPUPOBATH UCKIIIOUCHUE, BbI JOJDKHBI SIB-
HO MEePEeXBATUTH €ro (AaXke €CIIH BbI CAETAeTe STO MPU IHOMOIIY eIMHCTBEHHOW HHCTPYKLHH
catch(...)) 1 HUKaK Ha HETO HEe OTPearupoBaTh.

e Ucknmouenus pacnpocmpansromes asmomamudecku. Koapl ommOOK 10 yMOJIYaHUIO 3a TIpe-
JIeTIbl 00JIaCTH BUAMMOCTH HE PACIPOCTPAHSIOTCS; IJIsl TOTO, YTOOBI HH(GOPMHUPOBATH BBICO-
KOYPOBHEBYIO BBI3BIBAIOIIYIO (PYHKIUIO O HU3KOYPOBHEBOH OIIMOKE, IPOrPaMMHUCT JIOJKEH
HaIKCcaTh MPOMEXKYTOUHBIH KOJI, KOTOPHIH nepenact nHpopmaiuio o6 omubke. Vckmoye-
HUS aBTOMAaTUYECKH PacIpPOCTPAHSAIOTCS 3a MpeJielibl 00J1acTi BUAMMOCTH JI0 Te€X IOp, IMoKa
OHHU He OyayT mepexBaueHbl. (“Omo He camoe pazymHoe — nelmamvcs coenams U3 Kaxicooi
@ynxyuu bpanomaysp”. — [Stroustrup94, §16.8])

o Ucknouenus 8bIHOCAM 06pa6oml<y 0mu60K U 60CCMAHOB]IEHUE NOCjle HUX U3 OCHOBHO20 nOmMo-
ka ynpaenenus. [IpoBepka koga ommbKy 1 ee 00paboTKa MepeMeKaeTcs C OCHOBHBIM [TOTOKOM
VIpaBJICHHUsSI IPOTPAMMBI, TEM CaMBIM 3aITyThIBasi €ro. DTO 3aTpyAHsET MOHUMAHHUE U COTIPOBO-
JKJIEHHE KaKk OCHOBHOTO KOJ[a TIPOTPaMMBbI, Tak U KoJa 00paboTku omubok. O6paboTka UCKITIO-
YEeHUI €CTECTBEHHBIM 00pa3oM MepeMelaeT oOHapyKeHHe OMIMOOK U BOCCTAHOBJICHHE TIO-
clle HUX B OTAeNbHbIe Catch-6imoku, T.e. memaroT 06paboTKy OIMOOK CYIECTBEHHO Oosee
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MOJyNIbHOM. TeM caMbIM OCHOBHO# KOJI IPOrpaMMBbl, Kak U KoJi 00pabOTKH OIIMOOK, OKa3bIBa-
eTcst 00JIee OHATHBIM U JIETYE COMPOBOXKIAEMBIM.

o UcknoueHusi okazvlearomes Hauxyduum C}’ZOCO6OM yge()OMﬂeHu}z 00 omuﬁkax 68 KOHCMPYK-
mopax u onepamopax. Konupyromune KOHCTPYKTOPBI U OIIepaToOpbl HMEIOT MPEeIONpeaeIeH-
HbIE CUTHATYPBI, B KOTOPBIX MPOCTO HET MeCTa JJisl KOJOB BO3Bpara. B 4acTHOCTH, KOHCT-
PYKTOpPBI BOOOIIE HE MMEIOT BO3BpamaemMoro tuma (maxe void), a, Hampumep, KaKmblid
oreparop operator+ JOJKeH MoJy4aTh B TOYHOCTH J[Ba IapaMeTpa U BO3BpaIlaTh TOJIBKO
onuH 00BEKT (NMPEIONpEe/ICICHHOrO THIA; CM. peKoMeHmanuio 26). B ciayuae omepaTopos
UCIIOJIb30BaHUE KOJIOB OLIMOOK, KAaK MUHUMYM, BO3MOXKHO, €CJIM HE JKEeJIaTeJIbHO; IS 3TOr0
MOJKHO BOCIIOJIb30BaThCsl TI00ANILHON MEPEMEHHON Haroo01e errno WM HeCKOJIbKO 00-
Jiee XyJIIUM METOJ0M BHEIPEHHUS KOAa COCTOSHHA B cocTaB oO0bekTa. Ho 11 KoHCTpyKTO-
POB HCIIOJIB30BaHME KOJIOB OIIMOOK HEPUMEHUMO, MOCKOJBKY B si3bIKe C++ HCKITIOYECHHS
B KOHCTPYKTOpE U cOOU B KOHCTPYKTOpPE HACTOJIBKO TECHO CBSI3aHbI, YTO IO CYTH SBJISIOTCS
CHHOHMMaMH. Eciu BBl MOMBITaeTECh MCHONB30BATh MOAXOA C INI00AIbHON NMEpeMEHHON Ha-
nogobue

SomeType anObject; // KoHCTpyupoBaHue obbekTa
if( SomeType..Construct1onWasok() ) { // nNposepka pe3ynbTaTa
// .. // KOHCTpyMpOBaHus

TO pe3yIbTaT OKa3bIBAaeTCs HE TONBKO YPOMIMUBBIM M TTOJBEPKEHHBIM OIIHOKAaM, HO U BEZIET K
“He3aKOHHOPOXKIEHHBIM ™ 00BEKTaM, KOTOPBIE NIPU3HAIOTCSL KOPPEKTHBIMU, HO HAa CaMOM Jie-
Jie He Y/OBJETBOPSAIOT MHBAPUAHTaM THUIA. DTO CBSA3aHO C BO3MOKHBIMU YCIOBHAMH I'OHKH
Hpy HWcroib3oBaHuM (yHKImu SomeType::ConstructionwWasOk B MHOrOMOTOYHBIX
npmioxkeHusx (cm. [Stroustrup00] §E.3.5).

['nmaBHBIA MOTEHIMANBHBIA HEOCTATOK 00PaOOTKM MCKIIIOUEHHH 3aKJIF0YaeTcs B TOM, YTO Tpe-
OyeT OT IporpaMMICTa XOPOIIUX 3HAHUH O HEKOTOPBIX MIMOMAaX, BOSHUKAIOUINX B PE3YyJIbTATE BbI-
HECEHUS MCKIIIOUEHHUH U3 OCHOBHOTO IOTOKA yrpasieHus. Hanpumep, nectpykropsl U GyHKIUH OC-
BOOOXK/ICHUSI PECYPCOB HE JIOJDKHBI T€HEPUPOBATh MCKIOUEHHS (CM. pexoMeHaammo 51), a npome-
JKYTOYHBIH KOJ| JOJDKEH OBITh KOPPEKTEH IpH HAaJM4YMM HMCKIOYeHWH (CM. pekomeHpauuio 71
1 CCBUIKH); paclpOCTpaHEeHHAs! HANOMA TS TOCTIKEHHS 3TOTO 3aKII0YaeTCs B OTACIHFHOM BBIIIOJN-
HEHHHU Bcell paboThl, KOTOpas MOXKET MPUBECTU K FeHEePal UCKIFOUEHHUH, M TOJIBKO I0CIIE yCIell-
HOTO 3aBEpIIEHUS PE3yAbTaThl PabOThl NPUHUMAIOTCS, U COCTOSHUE MPOTPaMMbl MOANGDHLIUPYETCS
C HCIONb30BAaHUEM TOJIBKO TEX OIEpaluil, KOTOpble MPEAOCTaBIIOT rapaHTHI0 OeccOOMHOCTU
(cMm. pexomenpanmio 51 u [Sutter00] §9-10, §13). OgHako MCHONB30BaHUE KOJOB OMIMOOK TaKKe
uMeeT cOOCTBEHHBbIE UANOMBL. IIpocTo 3TH unuoMbl Oojee cTapble M UX 3HAET OO0JblIee KOTUYECTBO
IIPOTPaMMHUCTOB — HO TIPH 3TOM, K COXKAJIECHHIO, 3a4acTyIO UX IIPOCTO UTHOPUPYET. ..

OOBIYHO UCIIONIB30BaHKE 00paOOTKH HUCKIIIOYEHUH HE MPUBOIUT K CHU)KEHHUIO IPOU3BOIUTEIb-
HoCcTH. JI7sl Ha"ana 3aMeTUM, YTO BBl BCErJa JOJDKHBI BKIIOYAThH MOIIEPIKKY 00PabOTKH HCKITIOUe-
HUIl B BallleM KOMIIWIATOPE, Ja)Ke €CIIM 10 YMOJYAaHUIO OHAa OTKIIIOYEHA; B IPOTHMBHOM CIIy4yae BbI
HE CMOJKETe IOJIyYUTh NPEeIyCMOTPEHHOE CTAaHIApTOM MOBEICHUE U yBelOMIIEHHE 00 ommnbOKax OT
Takux omnepauuii C++, Kak ormeparop hew WiIX onepauyy CTaHJapTHOH Oubianoreku HamopoOue
BCTaBOK B KOHTEWHEP (CM. pa3/es UCKIIOUeHUH B TaHHOW PEeKOMEHAAIINN).

[HeOonbioe oTcrymieHue. BxioueHue moaAep:KKu oOpabOTKU HCKIIOUEHUH MOMKET OBITh
peanu30BaHO TaK, YTO OHO YBEIHYUT pa3Mep BBIMOJHUMOro (Qaiina (4T0 HEM30EKHO), HO MPH
9TOM NPAKTUYECKH HE MOBJIMIET HA NMPOU3BOJUTENIHOCTD MPUIOKEHUS NPU OTCYTCTBHU CreHe-
PUPOBAHHBIX UCKITIOYEHNH, TPHUYEM HEKOTOPhIe KOMIMIATOPEl MMEHHO TaK M MocTynaroot. Jpyrue
KOMITMJIATOPHI IPUBOMSAT K ONpEAe/ICHHBIM HaKJIaJHbIM pacxojaM, B 0COOEHHOCTH IpH obecre-
YeHHH pexrMa 0e30MacHOCTH Ui MPEAOTBPAILCHHS aTaK IMOCPEICTBOM MepenoyiHeHus Oydepa
B MeXaHHU3Me 00paboTku UCKiIroueHUil. OHAKO MMEIOTCA JM HAaKJIAJHbIE PacXoibl, CBS3aHHBIC
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C MEXaHU3MOM OOpa0OTKM HCKIIOYEHHH, WIN HET — B JIOOOM Cilydae, BBl JOJDKHBI BKIIOUUTDH
€ro, MHa4ye Bbl HE CMOXETE IOJIy4yaTh COOOLIEeHUs 00 omuOKax OT s3blKa MPOrPAMMHUPOBAHUS U
CTaHAapTHOW OMOIHOTEKH. |

[Ipu BriIIOYEHHOM TOAEpKKE 00paOOTKN MCKIIOUEHUH KOMITMISTOPOM pa3HHUIIA B MPOU3BOJIU-
TEIBHOCTH MEXAy TeHepalreil NCKIIOUeHNI 1 BO3BPAaTOM KoJa OIIMOKH IpU HOpMaJbHOH padore
(B oTcyrcTBHE OMIMOOK) 0OBIYHO He3HauuTeNnbHA. OIpeNeNeHHyI0 pa3HHIly B POU3BOIUTEIbHOCTH
MOXHO 3aMETHTh TOJBKO MPHU OIIMOKAX, HO €CIH OIIMOKU MPOUCXOIST TaK YacTO, YTO CTAHOBUTCS
OILyTUMOH pa3HMIAa B NPOM3BOAUTEILHOCTH — CKOPEE BCEro, Bbl HCIOJb3YyeTe HUCKIIOYEHHUS JUIs
CHUTYyallui, KOTOpbIe OLIMOKaMHU HE SIBISIOTCS, a 3HAYHUT, BBl HE CMOIIM KOPPEKTHO BBIWIEHHTH
omuOKK U3 npouux cutyauuit (cMm. pexomenaanuo 70). Eciou ke 370 nelicTBUTENbHO OMIMOKH, KO-
TOpPBIE HAPYLIAIOT MPE-, IIOCTYCIOBHUS WM MHBAapHAHTHI, 1 OHH BCTPEYAIOTCS HACTOJIBKO 4acTO —
3HAYMT, y Balllel MporpaMMbl UMEIOTCS ropas3io Oosiee cepbe3Hble MPOOIEMbl, YeM CHHKEHUE MpO-
M3BOJIUTEIILHOCTH U3-32 00Pa0OTKU HCKITFOUYCHHIA.

OnuH U3 CUMITOMOB HEBEPHOIO YMOTpeOIeHHs KOAOB OLIMOOK — KOTJa KOIY NPHIIOKEHHUS
IIPUXOJUTCS TIOCTOSIHHO TIPOBEPSATHh TPUBUATIBHBIC HCTUHHBIE YCIOBHS, MO0 (YTO eIme Xyxe) Korna
MIPUIIOKEHUE HE MTPOBEPSET KOBI OINOOK, KOTOPBIE TOJDKHO MTPOBEPSTH.

CuMIITOM 370yNOTPeOsIeHNsI NCKIIOUCHNSIMA — KOTJa KOJ NPHIOKEHUSI TeHEpHPYeT W Iepe-
XBaTbhIBAET UCKJIFOUEHHS HACTOJIBKO YaCTO, YTO KOJIMYECTBA YCHEIIHbIX U HEYCHEIIHbIX BBIOIHEHUH
try-6;10ka OKa3bIBAIOTCS BETMINHAME OJHOTO mopsiaka. Takoi catch-6mok 6o B AeHCTBUTEND-
HOCTH 00pabaThIBaeT HE UCTHHHBIC OUTHMOKHU (KOTOPbIE HAPYLIAIOT NPE-, IIOCTYCIOBUS UM UHBApH-
aHTBI), MO0 y Bamel MporpaMMbl UMEIOTCS CEpbe3HbIe IPOOIEMBI.

Mpumepsbl

Ipumep 1. Koncmpykmopwr (owudka uneapuanma). ECli KOHCTPYKTOp HE CIIOCOOEH YCIELIHO
co31aTh 0OBEKT CBOETO THUMA (UTO O3HAYAET, YTO OH HE CIIOCOOEH YCTaHOBHUTH BCE MHBAPHAHTHI HO-
BOro 00BEKTa), OH JIOJDKEH CreHEpPUPOBATh UCKIIIOUEHUE. BepHO U 00paTHOE — HCKIIOYEHHE, Cre-
HEPUPOBAaHHOE KOHCTPYKTOPOM, O3HAYaeT, YTO KOHCTPYHPOBAaHHE OOBEKTa HE BBIMONHEHO U UTO
BpeMs KU3HU 00bEKTa HUKOIJa HE HAUUHAJIOCh.

IHpumep 2. Ycnewnviti peKypcugHulii nouck 6 oepege. 1Ipy MOUCKe B IepeBE C UCIIOJIb30BAaHUEM
PEKYPCHBHOTO alNrOPUTMa MOXET IOKAa3aThCsl 3aMAaHYMBOM HAes BEPHYTh Pe3ydbTaT — M JIETKO
CBEpHYTh CTEK — I'€HEepHpYs MCKJIIOUEHHE C pe3yJabTaToM noucka. Ho Tak nemaTth He ciemyer: Uc-
KIIOYEHHE O3HAuaeT OMIMOKY, a pe3yJbTaT MOoucKa OmuOKoil He sBisercs (cMm. [Stroustrup00]).
(3amerum, 4TO, KOHEYHO, HEYCIICIIHBINA MTOUCK TAKXKE HE SBJIAETCS OUIMOKONW B KOHTEKCTE (QYHKIMU
noucka; cM. npumep ¢ pynkuueit find_first_of B pexomennauuu 70.)

OO6parurech Takke K IpuMepaM pexoMmeHaanuu 70, 3aMeHssi B MX TEKCTe ‘‘cooOuieHue o6
omuOKe” Ha ‘“‘reHepalys UCKIFoYeHHs .

NcknoveHunda

B PeAKUX CliydasaX MOXHO pacCMOTPETh BO3MOKHOCTb HCIIOJB30BaHHA KOJOB OHII/I60K, CClIn
OKa3bIBAKOTCSA BBIITOJTHECHBI CJICAYIOIINE yCIIOBUA.

o He npumenumul npeumyujecmea uckmoyenuii. Hanpumep, Bbl 3HaeTe, YTO MPAKTHYCCKU BCE-
raa oumbka Oyner o0padaThiBaThCs HEMOCPEACTBEHHO BBI3BIBAIOIINM KOJIOM, TaK YTO pac-
MPOCTpaHEHHEe OMIMOKK HUKOTIA (MM MPAKTUYECKH HUKOTNA) He OyJeT BocTpeOoBaHO. DTO
BEChbMa PEJIKasi CUTYaLHsl, IOCKOIBKY OOBIYHO BbI3bIBaEMasi PYHKIHS HE HMEET JOCTATOYHOI
uH(OpMAIK O TOM, KaKoil Ko OyIeT e BbI3bIBATb.
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o /3MepeHusi NOKA3bI8AIOM HANUYUE DealbHO20 CHUJICEHUS NPOU3B00UMeNbHOCU NpU UC-
NOIb306AHUU UCKTIOYEHUL NO cpaHeHUIo ¢ Kooamu ouubok. OOBIYHO TaKoe CHHXEHUE MPo-
W3BOJIMTEIILHOCTY CTAHOBUTCS 3aMETHBIM TIPH YacTOW FeHEepalny UCKIIIOYCHUI BO BHYTPCH-
HEM IMKJIE; CJIeAyeT HAlOMHHTBH, YTO YacTas IeHepalys HCKIIOYEHHI OOBIYHO TOBOPUT
0 TOM, YTO B Ka4ECTBE OIIUOKH PACCMATPUBACTCS CUTYallUsl, KOTOpas OIIMOKOH HE SIBJISCTCA.

B HEKOTOPBIX OYEHb PEAKUX CIy4asXx HEKOTOPBIE MPOrpaMMBbl, paboTaloIIUe B PEalbHOM Bpe-
MEHH, MOTYT COOMpAThCs C OTKIIIOYEHHON 00pab0TKOM MCKIIFOUEHHUH M3-32 TOTO, YTO MEXaHU3M 3TOM
00paboTKH, MpearaeMblii KOMIUISITOPOM, HMEET B XY/IIEM Cllydae Bpems pabOThI, KOTOpOe He
MO3BOJISIET KIFOYEBBIM OIEPALsIM BBIONHATHCS B pealbHOM BpeMeHH. KOHEYHO, Takoe OTKIIoYe-
HHUe 00pabOTKU MCKITIOYCHHI 03HAYALT, YTO A3bIK U CTAHAAPTHAsI OMOIHOTeKa He OYIYT YBEAOMIIATH
00 ommobKax cTaHIApTHBIM criocoOoM (Wiu He OyayT yBeAOMIIsTh 00 OmmMOKax BOOOIEe — CM. JI0-
KYMCHTALIMIO Ha Balll KOMITWISATOP), © MEXaHU3M YBEAOMJICHHS 00 OMIMOKAX B BallleM MPOEKTE J0JI-
KEH OBITh OCHOBaH HE Ha MCKIIOYCHHSX, @ HA KoJax OmHMO0K. TpyaHO HpeyBEIHYUTh BCIO HEXKea-
TEJNFHOCTh MPHHATHS TaKOro peleHus. [lepen TeM Kak PelIMThCs Ha TaKOW WIar, Bbl JTOJDKHBI -
TaJILHO MPOAHATM3UPOBATh, KAKUM 00pa3oM Oy/JeT BBIMOJNHATHCSA YBeIOMJICHHE 00 OIMOKaxX B KOH-
CTPYKTOpax M OMepaTopax M Kak MpeJioKeHHas cxema OyaeT paboTaTh Ha BallleM KOMITHILSITOPE.
Ecnu mociie cepbe3HOro 1 rirybOKOro aHajin3a Bbl BCE XK€ PEIIMTE OTKIYUTh MEXaHH3M 00paboTKu
UCKITIOUCHUI1, TO HE JIeNIaliTe 3TO BO BCEM MPOEKTE; MOCTAPAUTECh OTPAHUYUTHCS KaK MOYKHO MEHb-
LIMM KOJIMYECTBOM MOJYJICH, cOOpaB B HUX HanOoJee BaXKHBIC M YyBCTBUTEIIBHBIC KO BPEMEHHU BbI-
MIOJTHEHHUS OTIePalLHH.

Ccbinku

[Alexandrescu03d] « [Allison98] §13  [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 * [SutterO4b]
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73. FT’eHepupyinTE UCKNIOYEHUS NO 3HAYEHUIO,
nepexsarbiBaiTe — MO CCbUJIKe

Pesiome

I'enepupyiite NCKIIOUYEHNUS IO 3HAYCHUIO (HE Yepe3 yKa3zaTelb) U MepexXBaThIBaliTe MX KaK CChUI-
KH (0OBIYHO KOHCTAHTHbIE). DTa KOMOMHALMS HAWITyYIIUM 00pa3oM COOTBETCTBYET CEMAaHTHKE HC-
KJIroYeHui. [Ipy MOBTOpHOHN TeHepalyy MepexBaueHHOTO MCKIIOYEHHS MPEANOYTUTENHHO HCIIONb-
30BaTh pocto oreparop throw;, a ve uncrpykiuio throw ej.

O6cyxaeHune

[Tpu reHepanu UCKITFOYSHHUS TEHEPUPYHTE €ro Mo 3HaYeHuro. M30eraiite HCHONB30BaTh UCKIIIO-
YeHHe-yKa3areslb, MOCKOJIbKY B 3TOM Cilydae BaM HPUAETCS CTOJKHYTHCS C Maccodl BOIPOCOB
YIIPABJICHUS] TAMATHIO: BBl HE MOXETe TeHEPHPOBATh NCKIIIOUCHHE-yKa3aTeslb Ha 3HAUCHUE B CTEKe,
ITOCKOJIBKY JI0 TOTO, KaK yKa3aTellb JOCTUIHET TOUYKHM Ha3HaueHHs, CTeK OyaeT cBepHYT. Bl MoxeTe
TeHepHPOBaTh HCKIIOUCHHE-yKa3aTeslb Ha JUHAMUYECKH BBIICICHHYIO MaMATh (€CIH, KOHEYHO,
omunoKa, 0 KOTOPOH BBI COOOIIaeTe, HE COCTOUT B HEXBATKE MaMATH), HO MPU 3TOM Bbl BO3JIaraeTe
Ha catch-610k 3aga4y M0 OCBOOOKICHHIO BBIACICHHOW mamsTH. ECIU BBI yBEpEHBI, 4TO BaM HaJI0
TeHEepHUpOBaTh UMEHHO yKa3aTeb, 0JyMaiTe, Hellb3sl JIM 3aMEHUTh €r0 MHTEJJIEKTyalIbHbIM YKa3a-
teneMm tuna shared_ptr<T> BMecto 00b4HOrO T*.

[Ipu renepauny no 3HAYSHHUIO KOMIMISATOP CaM OTBEYAET 3a 3aIllyTaHHBIN MPOLECC YIpaBICHHS
[IaMATHIO, BBIICNICHHOH reHepupyeMoMy 00bekTy. Bee, 4To TpebyeTcs OT Bac, — 3TO MPHHATH MEPHI
JUISL TApaHTHU TOTO, YTO KONMHUPYIOMIUH KOHCTPYKTOP KJlacca Balllero MCKJIIOYEHUS HE MOXET I'eHe-
pYpOBaTh UCKIIOYEHUH (CM. pekoMeHaanuio 32).

Ecnu TosbKO BBl HE reHepUpyeTe MHTEIUIEKTYalbHbI yKa3aTesb, KOTOPbIH J00aBIseT YpOBEHb
KOCBEHHOCTH JUISl COXPAaHEHUs MOIMMOp(H3Ma, MepexBaThiBaTh UCKIIOUCHHUS CIEIYeT IO CCBUIKE.
[lepexBar 1o 3HaYEHUIO TIPUBEJIET K CPE3KE B TOUKE IepexBaTa (CM. pEKOMEHJIALUI0 54), 4TO JIUIIUT
Bac 00BIYHO BechMa Ba)KHOTO KauecTBa nmoauMopduima oobexTa nckiatoueHus. [lepexsar no ccopuike
COXpaHsieT NonuMopPu3M 00bEKTa UCKITIOYEHUS.

IIpu NOBTOPHOW TeHepaly MCKIFOYCHHS € JIydIle MPOCTO mucarh omeparop throw; smecro
uHCTpyKIu throw e;. Jleno B TOM, 4TO mepBblil cocob Beeraa CoXpaHseT MoIuMophu3M 00bek-
Ta MOBTOPHO F'E€HEPUPYEMOTO HCKITIOUCHHUSL.

Mpumepsbl

Ipumep. Ilosmopuas cenepayus uzmenenno2o uckniovenus. Ilpu NOBTOpHON reHepalnuu nepe-
XBaYEHHOT'0 MCKIIIOUECHHS IPEANOYTUTEILHO UCIIOIb30BaTh IPOCTOM onepaTtop throw;.

catch( MyException& e ) { // NepexBaT HEKOHCTAHTHOW CCbUIKK
e.AppendContext("NnepexsaTt");// BHeceHue M3MeHeHUS
throw; // ToBTOpHasA reHepauus
// MOANDULMPOBAHHOIO WCKIIYEHUSA
}
Ccbinkm

[Dewhurst03] §64-65 ¢ [Meyers96] §13 » [Stroustrup00] §14.3 « [Vandevoorde03] §20
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74. YBepomnaiite 00 olumdkax, oopadartbiBanTe
M NpeoOpa3oBbIBaliTe X TaM, rae cnepyet

Pesiome

Coobmuraiite 00 ommOKax B TOT MOMEHT, KOTZla OHA OOHApy)KEHbl U MIACHTU(QHUIUPOBAHBI KaK
omubku. OOpabaTeiBaiiTe WM NPeoOPa3OBHIBANTE X HA CAMOM HI)KHEM YPOBHE, Ha KOTOPOM 3TO
MOXXHO CZEJIaTh KOPPEKTHO.

O6cyxaeHune

Coo0aiite 06 ommbke (T.e. nummte throw) tam, rae GpyHkims 0OHapyKHUBaeT OMIKOKY, KOTO-
PYIO HE MOXKET pa3pelldTh CaMOCTOSTEIbHO M KOTOpas AefiaeT HEBO3MOXKHBIM NPOJOJDKEHHUE BbI-
nonHeHus GyHKUU (cM. pekoMenganuto 70).

O6pabarsiBaiite ommmOKy (T.e. mummrTe catch, KOTOPbI He TeHEPUPYET TOBTOPHO TO JKE€ HIIH
MHOE UCKITIOYCHUE U He UCHOJIB3YeT HHOI cnocob I JabHEeHIIero yBeqoMIeH:s 00 ommnoke, Ha-
puMep, KOJ OMIMOKH) TaM, TAe Bbl o0nagaere AocTaTouyHoi uHdopMmarmei, 4ToOsl ee 00paboTaTh,
B TOM YHCIIE JUIS 00ECIIeUeHNS TPAHHMI], ONpe/IeICHHBIX cTpaTerueil 06paboTkn omubok (HampuMep,
rpaHui QYHKIHE MATN WIK MOTOKOB; CM. PEKOMEHIANHNIO 62) W sl TOTJIOIIEHNS UCKITIOYEHUN B
Teax AECTPYKTOPOB M (pyHKIMIT 0CBOOOKICHUS PECYPCOB.

IIpeo6pasoBsiBaiite ommoOKy (T.€. mumute catch, KoTopsiit OyaeT reHepupoOBaTh HHOE UCKITIO-
YeHHe WIH HCII0JIb30BaTh HHOM CII0co0 s TadbHEHIIero yBeqoMIeHHs 00 onInOKe, HampuMep, KOx
OLIMOKH) B CIICAYIOIINX OOCTOSATEIBLCTBAX.

e Jlna noGaBieHUsl BHICOKOYPOBHEBOIO CEMAHTHYECKOro 3HaueHus. Hampumep, B TEKCTOBOM
penakTope GyHKIMsS Document::Open MoXeT NPHHAMAaTh HU3KOYPOBHEBYIO OIIHOKY
“HEe0XKHJAHHOE OKOHUaHMe (aila” U IpeoOpa3oBLIBATH €€ B OLIMOKY ‘‘HEBEPHBINA WM I10-
BPEXKICHHBIH JOKyMEHT ’, 100aBIISIsl COOTBETCTBYIOIYIO CEMAaHTHUECKYIO HH(POPMAIIHIO.

o [Ina usmenenus mexanusma obpabomxu owubox. Hanpumep, B MoJIyse, KOTOPBIH BHyTPEHHE
ucnoib3yeT uckimoueHus, Ho yei API B ctune C coobmaer 06 ommbkax NOCPEACTBOM KO-
J0B omubok, Gpynknun APl DomKHEI epexBaThIBaTh NCKITIOUEHUS M BO3BPAINATh JOKYMEH-
TUPOBAHHBIE KO/bl OLIMOKHY, IOHATHBIE BBI3BIBAIOLIEMY KOJY.

Kon He nomkeH nepexBaThIBaTh OMIMOKY, €CIIM KOHTEKCT HE IO3BOJISIET €My CIeNaTh ¢ Hel 4To-
60 nonesHoe. Ecnu GyHKIMS HE MOXKET caMOCTOATENbHO 00padoTarh OmKOKY (BO3MOXKHO, Tpe-
00pa30BaTh WIN CO3HATENHHO MOTJIOTHTH €€), TO OHA He JOJDKHA MEeIIaTh OIINOKe pacipoCTPaHsTh-
cs1 anee, 4To0bl JOCTUYb BBI3BIBAIOIIETO KOJIa, KOTOPBIH CMOXET ee 00paboTatsh.

NcknouyeHuns

VHoraa oka3pIBaeTCs MOJIC3HBIM MIEPEXBATUTH M IIOBTOPHO TEHEPUPOBATH Ty e OLIHOKY (T.€. BOC-
nosb3oBarhest catch ¢ mociemyromm throw) st KOHTpOsIs 32 OMIMOKAMH, HECMOTpPSL HA TO, YTO
B JICHCTBUTEIBHOCTH 00Pa0OTKH OMIMOKH ITPU 3TOM HE IPOUCXOUT.

Ccbinkn
[Stroustrup00] §3.7.2, §14.7, §14.9 « [Sutter00] §8 » [Sutter04] §11 » [Sutter04b]

74. YBenomnsiite 06 oLumbkax, obpabartbiBaiiTe 1 Nnpeobpas3osbIBaiiTe Ux Tam, roe cnegyetr 159



Ctp. 160

75. U30erante cneundukaunimi NCKNIOYEHUMN

Pesiome

He mummre cnenupukanuii MCKIOYEHUH y BalinX (QyHKIUH, €CIIM TOJNBKO Bac HE 3aCTaBIIAIOT
9TO JeaTh BHEUIHHE OOCTOSATENbCTBA (HampuMep, KO, KOTOPHIH BBl HE MOXKETE€ M3MEHUTb, YKE
BBEJI UX; CM. UCKJIFOUECHUS K JAHHOMY pa3Jiely).

O6cyxaeHune

Ecnu roBopuTh KOPOTKO — HE Oecnokoiirech o crerudukanusax uckiroueHnid. OCHOBHaAs Npo-
O1eMa 3aKiIro4yaeTcs B TOM, YTO CHeLU(UKALUKM UCKIIIOUEHUI BCEro JHUIb “SKOObI” SABIAIOTCA CO-
CTaBHOM 4YacCTBIO cHcTeMBbI THIIOB. OHH He AENal0T TOTO, YTO OT HUX OXKHIAeT OOIBIIMHCTBO MPO-
IpaMMHUCTOB, U BaM IIOYTH HUKOI/Ia HE HAJI0 TO, YTO OHU HA CaMOM JieJIe 1eNIatoT.

Crrenn¢mKaIy HCKITIOUEHNH He SBIAIOTCS JaCThIO THIA (DYHKIHHU 33 UCKIFOYEHHEM TeX CIIydaes,
KOI'JIa OHU TaKU €0 SIBJSIOTCS.. DTO HE IIYTKA — OHH 110 CyTH 00pa3yloT “TEHEBYI0” CHCTEMY THUIIOB,
13-3a Yero HalCaHne cuelnn(UKaui HCKITIOYEHNH B Pa3HBIX MECTaX MPOTPAMMBI OKA3bIBACTCS:

e neeepnvivM — B MHCTpYKUMK typedef mis ykasarens a ¢pyHkuuio;
®  paspeutennbIM — B TOYHO TAKOM XKe KOJe, HO Oe3 ucroip3oBanus typedef;

®  HeoOX0O0uMbIM — B OOBSIBJICHHU BHPTYaIbHON (DYHKIMH, KOTOpas MepeKPbIBACT BUPTYab-
HYH0 QYHKIHIO 0a30BOT0 Kitacca co crennpuKalimeii HCKITI0YeHUH;

®  HeAGHBIM U agmomamuyeckum — B OOBSBIEHHH KOHCTPYKTOPOB, OIEPATOPOB MPHCBANBa-
HUSI, OTIEPATOPOB MPHCBAUBAHUS U IECTPYKTOPOB, KOTJIa OHU HESIBHO I€HEPUPYIOTCS KOMIIH-
JISITOPOM.

BecbMa pacmpoCTpaHEHHBIM, HO T€M HE MEHEE HE BEPHBIM SIBJIACTCS YOEXKJIEHUE O TOM, UTO
crenUKanNy UCKITIOUCHIH CTaTHYECKH TapaHTUPYIOT, 4TO (GyHKIUH OyIyT TeHepHPOBATh TOIBKO
[EpEUMCIIEHHbIE UCKIIIOUEHUS (BO3MOXKHO, He OyAyT reHepUpOBaTh UCKIIOUEHHs BOOOIIE), YTO HO-
3BOJIAET KOMITMIISITOPY BBIMOTHATH ONTUMHU3AIMIO HA OCHOBE JaHHOM TapaHTHHL.

B nelicTBUTENBHOCTH XK€ crieluUKAUY UCKIIOUEHUH AeNal0T HEUTO BpoJe Obl U HE3HAUUTEIb-
Hoe, HO (pyHIaMEHTANbHO OTJIMYAIOIIEeCs: OHU 3aCTABIIAIOT KOMIIHIATOP BBECTH B MPOTPaMMy J0-
MOJIHUTEIBHBII KO/ B (hopMe HesiBHBIX 010K0B try/catch Bokpyr Tena GyHKimu aist obecrnedeHust
MPOBEPKH BPEMEHH BBITIOHEHNS TOTO, YTO (DYHKIMS AEHCTBUTENILHO TEHEPHPYET TOIBKO Iepedrc-
JIEHHbIE MCKIIOYEHHS WK HE FEHEPUPYET UX BOOOIIE, KPOME TEX CIIydaeB, KOIZa KOMIIIATOP MO-
KET CTaTHYIECKM J0Ka3aTh, YTO CIeNU(UKAI UCKIIOUeHNH HUKOTraa He OymeT HapymieHa. B mo-
ClleIHEM Cllyyae KOMIMJIATOP MOXKET ONTHMHU3MPOBATh KOJ, yOpaB ONUCaHHYIO IpoBepKy. Crenu-
(buKanuy MCKIFOYEHHH, KpOME TOTO, MOTYT MOMEIIaTh JalbHEeHIIell OnTuMU3aiy Koj{a KOMITHIIS-
TOPOM — TaK, HallpUMEpP, HEKOTOPble KOMIIMIATOPbl HE MOTYT JIeJaTh BCTPauBAEMbIMU (YHKIIUHU,
UMEIOIINe CTIeNU(pHUKALIN HCKIIOYEHHU.

OnHako Xyxe BCEro To, 4TO crenupuKaluy UCKIIOYEHUH — O4eHb “TyNoW” MHCTPYMEHT: IpU
HapyILIeHWH OHM M0 YMOJYAaHUIO HEMEIIEHHO MPEeKpallaloT BBINOIHEHHE MPOorpaMMbl. Ber Moxere
3aperucTpupoBaTh (PyHKIMIO-00pabOTUMK AAHHOIO HApyLIEHWs, HO 3TOT BPsJ JIX BaM IIOMOXET,
MOCKOJIBKY TaKo# 00pabOTUYHK TONBKO OAMH HA BCIO MPOTPaMMY, M BCE, YTO OH MOXET CIeTaTh I
TOro, 4To0bl U30€KaTh HEMEUIEHHOTO 3aBEpIIECHUS IPOrPaMMbl, — 3TO CIEHEPHPOBATh JOIYCTH-
Moe nckirodeHne. Ho, HamoMHNM, Takoil 00pabOTYMK — eJUHCTBEHHBIH IJIsI BCETO TPHIIOKEHHUS,
TaK 4TO TPYJHO IPEJCTaBUTh, KAK MOXKHO CJEIaTh YTO-TO MOJE3HOE B TAKOH CUTyalluu WM KaK y3-
HaTh, KaKoe MCKIIOUEHNE MOKHO MOBTOPHO CT€HEPHUPOBAaTh B HEM 0e3 BMEIIATeNbCTBA BO BCE CIIe-
nuduKanuy UCKIIOUEHUH (HanpuMep, ONpeNeuTh, YTO Bee creluUKanuy UCKIIOYEHHN TOKHbBL
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BKJIFOYATh HEKOTOpoe obmiee uckimoderne UnknownException, reaepupyemoe 06paboOTIHKOM.
3aMeTHM, YTO ATO aBTOMAaTHUYECKH YHUUYTOXHT BCE MPEUMYILECTBA OT MCIIOJIb30BaHUs crienupuKa-
LU UCKITFOUCHHUM ).

OOBIYHO BBl HE MOXKETE NHcaTh Creu(UKAUM HCKIIOUYeHUH Juid malioHoB (yHKUui, mo-
CKOJIbKY BBl HE MOJKETE B OOLIEM ciTydae cKa3aTh 3apaHee, KaKue THIIBI HCKIIOUCHUI MOTYT CreHe-
PHPOBATh THIIBI, C KOTOPBIMH OyAET paboTaTh MAOIOH.

CHmKeHre NpON3BOJUTEILHOCTH B 0OMEH Ha BBEACHHE OIPaHUYCHHUI MPaKTHYECKU Bcerga Oec-
10JIE3HO. DTO OTJIMYHBIN NPUMEp MPEXKAEBPEMEHHOM ITecCUMU3alMU (CM. peKOMEeHJanuio 9).

Her mpoctoro myTH pelieHusi OMUCAHHBIX B JIaHHOH pexoMeHmaimu mnpobiem. B wactHoOCTH,
po0JIeMbl He PELIaloTCs IIyTeM Iepexo/ia K CTaTHYECKUM IIpoBepkaM. [IporpaMMucThl YacTo mpen-
JIAraroT MEePEeUTH OT AMHAMUYECKOH MPOBEPKH crielnpUKAIMN UCKITIOYEHHI K CTaTHYECKO, KaK 3TO
Jenaercs B Java u qpyrux si3plkax nporpamMmmupoBaHus. KopoTko roBops, 3TO MpOCTO 03HA4aeT Io-
MEHATH WO Ha MBUIO, T.€. OJWH PsA mpobieM Ha apyroi. Ilomp3oBaTeny S3bIKOB CO CTAaTHYECKOM
IIPOBEPKOIl crienuduKaluil UCKIIIOYEHN He MEHEee 4acTO IMpeyUlaraloT MEepedTH K JIUHAMUYECKOH
IIPOBEpKE. ...

NcknioveHunda

Ecnu BBl nepekpbiBaeTe BUPTyalbHYIO (YHKIHIO 0a30BOr0O Kilacca, KOTopas yKe UMeeT CIeLU-
(GUKaIMIO UCKITIOYEHHH, U Y Bac HET BO3MOXKHOCTH BHECTH M3MEHEHHs B 0a30BBIil Kiacc U yOpaTh
crenrpUKaluy UCKIIIOYEeHUH (Wn yOequTh caeaaTh 3TO aBTopa Kjacca), TO Bbl JOJDKHBI UCIIOJIB30-
BaTh COBMECTHUMYIO CHEHHM(UKANMIO MCKIIOYEHHH B Ballled MepeKphIBaiomed (QyHKIHH, MpUYeM
CleyeT clenaTh ee He MeHee OrpaHUuYMBaloIleil, yeM B 0a30BOW BepcHH, YTOOBI MUHHUMHU3UPOBATh
BO3MOXXHOCTb HapyIICHUH crienupUKAIMA HCKITFOUCHHIMA:

class Base { // ... // B 4yxOoM Knacce umeeTcs
virtual fQO // cneundukaumsa UCKIYEHUR ,
throw(X, Y, 2); // v ecnun Bbl He MoxeTe
}; // ee ypanuThb...
class MybDerived
public Base { // ... // ... To B Bawem kKjacce npu
virtual fQ // neperpyske ¢GyHKUMM OHA AO0JIXHA
throw(X, Y, 2); // wumeTb coBmecTumyi (xenaTenbHO
}; // WAEHTUYHY) CchneuubuKauuin UCKIYeHUn

U3 ombira [BoostLRG] crienyer, 9ro TonbKo mycrhie crerudukanin uckimouenuii (1.e. throw())
Y HEBCTpaMBaeMbIX (PYHKIMH “MOTYT JIaBaTh HEKOTOPOE MPEUMYIIECTBO Y HEKOTOPBIX KOMITHJISTOPOB.
He cnuiikom onTUMUCTHYHOE 3asBJIE€HHE JJI OJHOTO U3 Haubosiee MPOABUHYTHIX, pa3pabaThIBaEMOro
SKCIEPTaMU MUPOBOTO YPOBHS IPOEKTA. . .

Ccbinkn
[BoostLRG] * [Stroustrup00] §14.1, §14.6 * [Sutter04] §13
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STL: KOHTEelHepbl

Ecnu eam nyoicen konmeiinep, no yMoaruanuio ucnoab3ytime Vector.

— Bsipu Ctpayctpyn (Bjarne Stroustrup),
[Stroustrup00] §17.7

MBpl 3HaeM, 4TO BbI YK€ IPEANOYUTACTE UCIIONIB30BaTh CTAHAPTHBIE KOHTEHHEPHl BMECTO HAITU-
CaHHBIX Bpyd4Hyr0. Ho Kakoli MMEHHO KOHTEHHep ClemyeT HUCIOob30BaTh? UTO JOIDKHO (M YTO HE
JIOJDKHO) XpaHUThCS B KOHTeHHepax U nouemy? Kak cienyer 3anonHsaTh KoHTeliHepsl? Kakue Bax-
HbI€ MJIMOMBI HAJI0 3HATh?

B sTOM paznene uMerOTCS OTBETHI Ha BCE NEpEUMCIICHHbIE (M HE TOJbKO) Bompockl. M He ciy-
YaifHo, YTO TPH MEpPBbIE PEKOMEHAINH B HEM cofepxkar ciosa “Mcnons3yiite vector...”.

B sToM pazzene Mbl cuuTaeM Haubollee 3HAUMMOH pekoMeHaanuo 79 — “Xpanute B KOHTeil-
Hepax TOJIbKO 3HAYCHHUS WIIM MHTEIUICKTyaslbHbIe yKa3arenu”. K Heil Mbl 100aBUM — ecli JJaKe BbI
He TaHupyere npuMensaTh [Boost] u [C++TR104] s uHBIX 11€71el, Bce paBHO BOCIIOJIB3YHTECh UX
HMHTEJUIEKTYalbHBIM yKa3aTeraem shared_ptr.
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76. Mo ymon4yaHuio ucnonb3ymre vector.

B npoTUBHOM ciy4yae BbiOupanTe
KOHTENHep, COOTBETCTBYIOLLUIN 3apaue

Pesiome

OueHb BaXXHO HCIIOJIB30BATh “‘TIpaBUJIbHBIA KOHTeWHep”. Eciau y Bac ecTb BeCOMbIE MPUYHMHBI
BBIOpATh OIpPEJENICHHBIH THII KOHTEWHepa, UCHOJb3YHTe TOT KOHTEHHEp, KOTOPBIH Haubosee Mmoj-
XOJMT JUJIs Balllel 3a/1auu.

Ecnu KOHKpETHBIX MPENoYTEeHUI HET, BO3BMUTE VECTOr U CIoKOWHO paboTaiite, 3Hasl, YTO BbI
cZieTIany BEPHBINA BBIOOD.

O6cyxaeHune

Hioke mpeacTaBieHs! TPH TVIaBHBIX aCIEKTa, KOTOPBIE KAacaroTCsl MPOrpaMMHPOBAHUS BOOOLIE,
1 BBIOOpA KOHTEIHEpa B YaCTHOCTH.

Cnedyem nucambv 6 nepgyio ouepedb KOPPeKmHblil, NPOCMOU U NOHAMHBLI KOO (CM. peKo-
menoayuio 6). IlpennouruteneH BbIOOp KOHTeliHepa, KOTOPbIA IMO3BOJIMT BaM HAaNUCaTh
Hanboree TOHATHBIHA Kox. Tak, ecnu BaM TpeOGyeTcs BCTaBKa B ONPeeTIeHHYIO TO3UIINIO, HIC-
HOJIBb3YHTe MOC/IeI0BaTeNbHbIA KOHTeHHep (Hampumep, vector, 1ist). Eciu Bam HyxeH
UTEPaTOp HPOM3BOJILHOTO JOCTYIIA, BhiOepure vector, deque umu string. Eciu Hyxen
croBapHsbIil mouck Hamopobue C[0] = 42;, Bocmonb3yiiTech acCONMATHBHBIM KOHTEHHE-
poMm (Hampumep, Set, map) — Ho eciu BaM TpeOyeTcs yHopsI09eHHas aCCOIMATHBHAS KOJI-
JIEKLUsI, TO Bbl HE MOXETE MCIOJIb30BaThb KOHTEHHEPBI C HCIOJb30BAHUEM XEIIUPOBAHMS
(uectraumaptasie hash_.. win cranmaprasie unordered_... koHTelHEDHI).

Bonpocer sgpgpexmugnocmu npu nanucanuu OONAHCHbL Y4UMBIEAMbCA MONLKO M020d U MaM,
20e 3mo OelicmeumenbHo Heooxooumo (cm. pexomendayuto 8). Ecay Ha OCHOBaHUM IPOBe-
JCHHBIX N3MEPEHUH C pealbHBIMU JaHHBIMHU JOKA3aHO, 9YTO CKOPOCTh MOMCKA JEHCTBUTEIb-
HO KPHTHYHA, MOXHO BOCIIOJNB30BaThCS KOHTCHHEPAaMH C HCIOJIb30BAHHEM XCIIMPOBAHUS
(uectanmaptasiMu hash_.. win cranmaptaeiMu unordered_... KoHTeliHEpamMu), 3aTEM —
OTCOPTUPOBaHHBIM Vector, 3ateM — set uiu map, oObIYHO B IPHUBEACHHOM HOPSAIKE.
Jaxe B 3TOI CHTyal[Myl OTIUYHS aCHMIITOTHIECKOTO BPEMEHH PaboTHI (C MCIIOIB30BaHUEM
“Oonbuioro O, HampuMmep, JIMHEHHOE U JorapupMuueckoe BpeMs paboThl; CM. PEeKOMEH[a-
M0 7) IMEeT 3Ha4YeHHe, TOIbKO €CITM KOHTEIHepHhI JOCTATOYHO BEIUKH, YTOOBI MOCTOSHHBIE
MHOXXUTENU IEePECTAIN UTPaTh poib. s KOHTEHHEPOB, COAEPKALIUX HeOObIINE 00BEKTH
Hanogo6ue double, mist peosoneHus BIMAHUS HOCTOSIHHBIX MHOXKHTENEH OOBIYHO TpeOy-
eTcs 110 KpaliHell Mepe HECKOJIbKO ThICAY 3JIEMEHTOB.

Tam, 20e 23mo 803MONCHO U pA3YMHO, JyHULe NUCAMb MPAH3AKYUOHHDIL KOO CO CMPO20il 2a-
panmueti 6ezonacHocmu Koo (cm. pekomenoayuio 71), u He ucnonrv3osamv HeKoppeKmHule
o0bvexmul (cm. pekomenoayuio 99). Eciu At BCTaBKU U ylaJIeHUs 3JEMEHTOB BaM TpeOyeT-
Csl TPaH3aKIMOHHAsl CEMAHTHKA, WIN €CIM HEeOOXOAMMO MHHHMH3HPOBATh HENCHCTBHUTEIb-
HOCTh UTEPATOpPOB, JIy4llle BOCIIOJIb30BAThCS KOHTEHHEpaMH Ha OCHOBE Y3JIOB (Harpumep,
Tist, set, map).

B nporuBHOM ciydae cienyiite coery Cranmapra: “vector mpeacrasiser co0oi THIT mocie-
JI0BaTeJIbHOCTHU, KOTOPBIH HYKHO MCI0JIB30BaTh 0 ymMondanuo” ([C++03] §23.1.1).
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Ecnu BB cOMHEBaeTeCh B JAHHOM COBETE, CIIPOCUTE CaMH ceOsl — AEHCTBUTENBHO JIM y Bac €CTh
HENpeoI0UMbIe TIPUYMHBI He UCIIONb30BaTh CTAHAAPTHRIA KOHTEHHep VeCctor, KoTopblil obnanaer
CIIeIyIOIIMMH CBOWCTBAaMHU.

e TapaHTHpyeT MHHHMAIIbHBIEC CPEITM BCEX KOHTCHHEPOB HAKJIAIHBIC PACXOIbI MAMSITH Ha Xpa-
Henne (HoJb 0aiTOB Ha OOBEKT).

e [apaHTHpyeT HaMBBICUIYIO CPEIN BCEX KOHTEHHEPOB CKOPOCTH JIOCTYIA K XPaHUMBIM 3Je-
MEHTaM.

e T apaHTHpYET JOKaIbHOCTb CCHUIOK, O3HAYAIOIYI0, YTO OOBEKTHI, HAXOAALIUECS PSIOM APYT
C IpyroM B KOHTEHHEpE, TapaHTUPOBAHHO HAXOJATCS PAIOM U B IIAMSTH, YTO HE TAPAHTHPY-
€T HU OIMH JPYroil KOHTEHHEp.

e ["apaHTHpYyeT COBMECTHMOCTh Pa3MELICHUs B AMATH C pa3MELIEeHUEM, HCIIOIb3yEeMbIM SI3bI-
KoM rporpammupoBanus C, B OTJIMYKE OT OCTAIbHBIX CTaHAAPTHBIX KOHTEHHEPOB (CM. pe-
koMeHanuu 77 u 78).

e TapaHTHpYyET HaJU4UE CAMBIX THOKUX UTEPATOPOB (IIPOU3BOJILHOIO AOCTYIA).

e IlouTu rapaHTHPOBAHHO UMEET CaMble OBICTPbIE UTEPATOPbI (yKa3aTeNu UM KIACChI CO CPaB-
HUMOM MPOU3BOJIUTEIILHOCTHIO, KOTOPBIE 3a4acTy0 PabOTAIOT B OKOHYATENLHOM (HE OTJIaI04-
HOI1) BEpCcUH € TOM e CKOPOCTBIO, UTO U YKa3aTellH).

Ecmyv 1mm y Bac mpu4mHBI HE UCMONIB30BaTh TaKOM KOHTEHEp mo ymomdanuio? Ecimu y Bac ecTb
TaKas MPUYHMHA, CBSI3aHHAS C OJTHMM M3 TpeX acIeKTOB B Hayaje 3TOW peKOMEHIAIMHU, TO BCE 3aMe-
YaTeNlbHO — TPOCTO BOCIOJIB3YHTECh HauOoJee MOIXOAANIMM JJIsl Bac KOoHTelHepoM. Ecnu Takoii
[IPUYHMHBI HET — BO3bMUTE VECTOr U CIOKOHHO paboTaiite, 3Hast, 4TO BbI CAEIAJIN BEPHBIH BHIOOD.

U mocnenHee — nydIle HUCIOIb30BaTh KOHTEHHEPH! M aNTOPUTMBI CTAHAAPTHOM OMOIMOTEKH,
a He CTOPOHHET0 IPOU3BOANTENS UM pa3paboTaHHbIE CAMOCTOSTEIIBHO.

Mpumepsl

Ipumep. Hcnonvsosanue VeCtor onsa Hebomvuiux cnuckos. PactipocTpaHeHHOe 3a0TyKIeHHE —
HCIONB30BaTh 11 St TOIBKO IOTOMY, YTO “OYEBHIHO, 4TO 11 St —I10IXO/ISIIHIA THIT [JIs1 BBITOJHEHHS
orepanuii co CIIMCKOM™’, TAKUX KaK BCTaBKa B CPEAWHY IMOCIEAOBATEeIbHOCTH. Tum vector misa He-
GOJIBIIKX CIIMCKOB MPAKTHYECKH BCer/a npeBocxomut tuml 11St. HecMoTps Ha TO, 4TO BCTaBKa B cpe-
JIMHY TIOCJIEOBaTeNbHOCTH TpeOyeT JIMHEHHOro BpeMeHH paboTel y vector, W MOCTOSHHOTO —
y 1ist, BekTOp ¢ HEOONBIIUM KOJIMYECTBOM 3JIEMEHTOB OOBIYHO CIIPABISICTCS C 9TOM 3aaueil ObICT-
pee — 3a CYeT MEHBIIET0 TOCTOSIHHOTO MHOXHTEINS; IPEUMYILIECTBA aCHMITOTHIECKOTO BPEMEHH pa-
60TbI 11 St IPOSIBIAOTCS TOJIBKO TP OOJBIINX KOJIMYECTBAX IEMEHTOB B KOHTEHHEPE.

Takum 00pazom, UCHONB3yiTe VECtor, moka pasMepsl AaHHBIX HE MOTPEOYIOT UHOTO BBHIOOpA
(cM. pexomeHpanuio 7), MO0 MOKa HE CTAaHET CYIIECTBEHHOH oOecneyeHue CTPOrod rapaHTHd
0€30MacHOCTH MPH BO3MOXKHOM T'€HEPaLH MCKIIOYEHUH KOMUPYIOINM KOHCTPYKTOPOM HIIM KOTIU-
PYIOIIM ONEpaTOpOM NPHCBaMBaHUS THIA OOBEKTOB, XPAHAIIMXCS B KOHTeiHepe. B mocnenHem
Cllydae MOXKET OKa3aThCs Ba)KHBIM, YTO KOHTeHWHEp 11St obecrmednBaeT CTpOryr rapaHturoo 0e30-
MACHOCTH JUTS ONEePALMH BCTABKH B KOJUICKIIHIO TAKUX THUIIOB.

Ccbinku

[Austern99] §5.4.1 « [C++03] §23.1.1 * [Josuttis99] §6.9  [MeyersOl] §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 MaccuvBOB UCNOJIb3yUTe vector
nstring

Pesiome

W36eraiite peam3anun aGCTpaKHI/II/I MaccHuBa IOCpPEACTBOM MACCUBOB B CTHJIC C, apI/I(bMeTI/IKI/I YyKasa-
TeJeH u TIPUMUTHBOB YIIPABJICHUS ITaAMSATBIO. HWcnons3oBanre vector wm stri Ng HE TOJBKO CACIACT
TIpOoNIC Ballly )XKU3Hb, HO 1 ITIO3BOJIMT HAITUCATh Ooree 6esor[ac1{y}o u MacmTa6I/IpyeMy10 nporpammy.

O6cyxaeHune

CeronHs enBa M HE OCHOBHBIMH BOIPOCAaMH IIPH HAIMCAHUH NPOTPAMMHOTO 0OECTIeUeHuUs SB-
JISTFOTCS. BOMPOCHI 0€30TIaCHOCTH M TIepernoyiHeHus: Oydepa. OrpaHuyeHus, CBA3aHHbIE ¢ (PUKCHPO-
BaHHBIM Pa3MEPOM MacCCHBOB, JOCTAaBILIIOT HEMAJIO OECIIOKOMCTBA, JaXke €CIIH NMPHIOKEHUIO YIAeT-
csl OCTaThCs B paMKaxX KOPPEKTHOCTH. Bce 3T mpoOiieMbl CBA3aHBI C HCIOJIB30BAaHUEM CTAPBIX
cpeactB C, TakuX KaK BCTPOCHHBIE MACCHBBI, yKa3aTelu M MX apu(MeETHKa, a TaKKe YIpaBIeHHE
MIaMATBIO BPYYHYIO BMECTO TAKHX BBICOKOYPOBHEBBIX KOHLETIINH, Kak Oy(heprl, BEKTOPHI M CTPOKH.

BoT HeKoTOpBIE U3 PUYKH, IO KOTOPHIM MaccuBaM B cTiiie C cieayeT NpeanodecTb CTaHaapT-
Hble cpenctBa C++.

o OHu agmomamuuecku ynpagisom coocmeennoli namamvio. bonpie He TpeOyeTcst HUKAKUX (HK-
CHPOBaHHBIX Oy(epoB ¢ pazMepoM “O0JbILIIM, YeM JTr00ast pazymHas [utHa” (“‘00M0a ¢ 4acoBbIM
MEXaHU3MOM — BOT KaK MPaBIJIBHO MPOYECTh 3TO ONpe/IeieHHe), WM CIUIONIHBIX Iepepactpe-
JIeJICHHH TTaMSITH TIPH oMot rea’l 10C 1 COOTBETCTBYIONINX OOHOBIICHHH YKa3aTee.

®  V nux 6ocamviii unmepgeiic. Bbl ETKO U BBIPA3UTENBHO MOXKETE PEATU30BaTh CIOKHYIO (QYHK-
LIUOHAIILHOCTb.

o Onu cosmecmumvi ¢ Moodenvio navsamu ¢ C. vector u string: : C_str moryr ObITh TIepena-
Hbl pyHkimsam API Ha s3eike C. B yactHocTH, B C++ vector cioyxur “nepexoauukom’” k C
U IPYTUM SI3bIKaM IPOTpaMMHPOBaHUSA (CM. pekoMeHganuu 76 u 78).

e Onu obecneuusaiom pacuiupernvle 03modicnocmu npogepku. CTaHIapTHBIE CPEICTBA MHO-
3BOJIAIOT Peaau30BaTh (B OTJIAJOYHOM PEKUME) UTEPATOPBL U ONEPATOPhbl MHAEKCUPOBAHUS,
KOTOpPBIE CIIOCOOHBI BBIABUTH OONBLION KIacc OMIMOOK HaMATH. MHOrMe U3 COBPEMEHHBIX
peanu3anuil cTaHzapTHOM OUOIMOTEKH NPENOCTABIAIOT TaKUE OTJIANOYHbIE BO3MOMKHO-
cTu — Bocnoub3yiTech umu! (CM. pexomenaanuo 83.)

o Onu npaxmuyecku He CHudCcaiom @gexmueHocms sawux npocpamm. B kmaccax vector
1 string npu BeIbope MekIy d3DPEKTHBHOCTHIO M GE30IACHOCTHIO PEIICHHE IPUHUMAETCS
B TOJIb3Y 3G PEKTUBHOCTH (€CTECTBEHHO, HE B OTJIAaJIOYHOM pexkume). TeM He MeHee, CTaH-
JapTHBIC CPEACTBA OKa3bIBAIOTCS TOpa3o Jiydniei miatdopmoil amst coznaHus 0e30macHbIX
KOMIIOHEHTOB, YeM OOBIYHBIE MACCHUBBI M YKa3aTENH.

e Onu cmumynupyrom onmumusayuto. COBpEMEHHbBIE peaau3aliy CTaHIAPTHOH OMOIMOTEKU
BKJIIOYAIOT ONTUMU3ALMY, O KOTOPbIX MHOTUE U3 HAC IIPOCTO HUKOr/A Obl U HE IOLyMalliL.

ITpumeHeHue MaccuBa MOXKET ObITb OIpPaBAAHHO, KOIrJA €ro pasmep (UKCUpOBaH HAa CTaJuU
kommwinun (Hanpumep, Tloat[3] st TpexmepHO TOUKH; HEPEX0/ K YETBEPTOMY H3MEPEHHUIO
BCE PAaBHO NOTPeOyET NEPENPOEKTUPOBAHMS IPOIPAMMBIL).

Ccblinku

[AlexandrescuOla] * [Dewhurst03] §13, $§60, §68 * [MeyersO1] §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)
ansa oomeHa paHHbimu ¢ APl Ha ppyrux
A3blKax

Pesiome

vector u string: :c_str cuyxar uumo3om st coobiienust ¢ API Ha npyrux sizsikax. OjHa-
KO He noJjaraiTech Ha TO, YTO MUTEPATOPBI ABJSIOTCS yKa3aTeJIAMU; sl TIOJIyYeHHUs ajipeca 3JIeMeH-
Ta, Ha KOTOPBIN cchutaeTcs vector<T>: :iterator 1iter, ucnosns3yiite Beipakenue &*1iter.

O6cyxaeHune

vector (B mepByto odepenp) u String::c_str u string::data (Bo BTOpYIO) mMpeacTas-
JSIIOT co000 Haumyule crnocoOsl oOMeHa naHHbIMU ¢ API Ha apyrux si3pikax BooOIe U ¢ 6ubamo-
TekaMu Ha C B 4aCTHOCTH.

Jannble vector Bceraa XpaHATCs MOCIEIOBATEIbHO, TAK YTO MOJyYCHUE aJpeca MepBOro die-
MEHTa BEKTOpa JaeT yKas3arellb Ha ero comepykumoe. Mcmomnbesyiite &*v.begin(), &v[0] wmm
&v.front() st monydeHus ykaszarens Ha EepBbIil dieMeHT V. s moydeHust yKasarelst Ha n-i
9JIEMEHT BEKTOpA JIydllle CHayaya MPOBECTH apu(hMETUICCKUE BBHIYUCICHHS, a 3aTEM IMOJYYUTh afl-
pec (wanpumep, &v.begin() [n] wm &v[n]) BMecTo moaydyeHus ykaszarelsl Ha HAYAIO JAHHBIX
C MOCIEAYIOIUM NIpUMeEHeHneM apudmeTuku ykasareneil (mampumep, (&v.front()) [n]). Dro
CBSI3aHO C TE€M, YTO B IIEPBOM CJIy4ae B OTIAJOYHON peaau3aliy BBIIOIHIETCS NPOBEPKa Ha JOCTYI
K 9JIEMEHTY 3a IpeaenaMu V (cM. pekoMeHaanuio §3).

Henp3s monararsest Ha TO, 4to V.begin() Bo3Bpaimaer ykasareib Ha MEPBBIA DJIEMEHT WIIH,
B 00IIIEM Cily4yae, YTO UTEPATOPhl BEKTOPA SIBISIOTCS yKa3aTelsMH. XOTS HEKOTOPbIE pealn3aliu
STL onpenensitor vector<T>: :iterator kak oObl4HbIN yKasareias T*, HTEpPaTOPbl MOTYT ObITh
(¥ Bce JaIle Tak OHO U €CTh) MOJHOLIEHHBIMY THITAMH (€1Ie pa3 CM. peKoMeHaanuio 83).

XoTst B GOJIBIIMHCTBE peanu3aiuii [uist String Takke UCIOoJb3yeTCsl HePEPhIBHBIIM OJIOK mamsi-
TH, 3TO HE FAPAHTUPYETCS CTAHIAPTOM, TaK YTO HUKOTJA HE UCIOJIB3YHTE aJipec CUMBOJIA B CTPOKE,
CUUTAsl ero yKa3aTelieM Ha BCE COIECPIKUMOE CTPOKH. XOpollas HOBOCTh 3aKJIFOYAETCS B TOM, YTO
¢byukmust string: :c_str Bceraa Bo3Bparmaer CTpoky B cTriie C ¢ 3aBepUIaloNInM HYJIEBBIM CHM-
BoJioM (String: :data Takke Bo3BpalaeT ykasareib Ha HEIPEPBHIBHBINA OJIOK MaMsATH, HO HE ra-
pPaHTUpPYET HAJMYMS 3aBEPIIAIOLIETO HYJICBOIO CHMBOJIA).

Korza BbI mepenaete ykaszaTenb Ha JaHHbIE 00beKTa V THIa vVector, ko Ha s3bike C MOXeET
KaK YUTaTh, TAK U 3alMCHIBATh 3JICMEHTHI V; OJTHAKO OH HE JIOJDKCH BBIXOJUTH 3a TPAHHUIII JAHHBIX.
Xopoio npoaymanusiii API Ha si3b1ke C OJDKEH MOJTy4aTh HApsIy ¢ yKazaTeaeM JIM00 MaKCUMallb-
HOE KOJINYECTBO 00BeKTOB (10 V.Size()), m1bo yKka3aTenab Ha DJIEMEHT, CICAYIONIMI 3a MOCIIe/I-
auM (&*v.begin(+v.size()).

Ecmu y Bac ectb KOHTElHEp 00beKTOB THIa T, OTIMYHBIN OT Vector wm String, u Bel XOTUTE
HepeiaTh €ro COACPKUMOE (WITH 3aroHUTH ero) GyHKimu API Ha IpyroM si3bIke MPOrpaMMHUPOBAHHS,
KOTOpasi O)KU/IAeT yKa3aTelb HA MacCUB OOBEKTOB THUIA T, CKOIHPYHTE COACPKUMOE KOHTEHHEpa B
(w u3) veCtor<T>, KOTOPBII MOXKET HEMOCPEICTBEHHO COOOIIATHCS C TAKAUMHU (DYHKIHSMU.

Ccbinkm
[Josuttis99] §6.2.3, §11.2.4 » [MeyersOl] §16 * [Musser01] §B * [Stroustrup00] §16.3.1
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79. XpaHnTe B KOHTEMHEepPaX TOJIbKO 3Ha4YeHUs
WJIN UHTEeJIN1eKTyalibHble yKa3aTenu

Pesiome

XpaHI/ITe K KOHTCﬁHean 00BCKThI-3HAUYCHHS. KOHTefIHepBI [oJjiararoT, 4To MX COACPIKUMOC
HUMECT TUIl 3HA4YCHU, BKIIOYasi HECIIOCPEACTBCHHO XpaHAIIUECA 3HAYCHUA, NHTCIIJICKTYaJIbHbIC YKa-
3aTCJIN U UTEPATOPBHI.

O6cyxaeHune

HauGoree pacnpocTpaHeHHOE HCIIOJIB30BaHHEe KOHTEHHEPOB — ISl HEMOCPEACTBEHHOTO XPAHEHHS
3HaueHui (Hampumep, vector<int>, set<string>). B ciydae KoHTeiHEpOB yKasareieii, el KOH-
TeiiHep BiajeeT 00bEKTAMH, HA KOTOPBIE YKa3bIBAET, TO JIyHIlle UCMONB30BATH KOHTEHHED MHTEILIEKTY-
TBHBIX yKa3aTeyeld cO CYETIMKOM CChUIOK (Hampumep, |11st<shared_ptr<widget> >); B mpotus-
HOM CJTydae MOYKHO BBIOpaTh KOHTEHHEp OOBIUHBIX yKasarese (Hampumep, 11st<widget®>) mm nasx
3HAYCHWH, MOMOOHBIX yKa3aTessiM — TaKUX Kak UTeparTopbl (Hampumep, 11st<vector<widget>::
iterator>).

Mpumepsl

IHpumep 1. auto_ptr. O6bexTsl auto_ptr<T> He SABIIOTCS 00bEKTaMU-3HAUCHUAMU U3-3a
cBOEHl ceMaHTUKU Iepefayu BilaAeHUs IpU KomupoBaHuM. Vcronb3oBaHUE KOHTeiHepa 0OBEKTOB
auto_ptr (manpumep, vector<auto_ptr<int> >) I0KHO MPUBECTH K OMIMOKE KOMIIHIISIIUH.
Ho naxxe B citydae ycrneniHoil KOMIOWIALMK HUKOTJA HE MHIIMTE TaKOM KOJ — BMECTO 3TOT0O BaM
ClIeyeT UCII0JIb30BaTh KOHTEHHEP HHTEIUIEKTYaJIbHBIX yKasaTenei shared_ptr.

Ipumep 2. I'emepocennvle xoHmetinepsi. JIns TOro 4ToOBl MOJMYYUTh KOHTEWHEP, XPaHSIINI
1 BIAJCIOMUI 00BEKTaMH Pa3INYHBIX, HO CBS3aHHBIX TUIIOB, HalPUMEp, TUIIOB, MPOU3BOIHBIX OT
obmrero 6a30BOTrO Kiacca, Jydilie HCIOJb30BaTh container<shared_ptr<Base> >. Anbrep-
HATUBOH SBJISIETCS] XpaHEHHE NMPOKCH-O00BEKTOB, HEBUPTYAIbHbIE (QYHKIMN KOTOPBIX MEPEHAIOT BHI-
30BBI COOTBETCTBYIOIINM BUPTYaIbHBIM (DYHKIHSAM PEabHBIX OOBEKTOB.

Ipumep 3. Konmeiinepbl munog, e Aenaowuxcs snaveHusmu. J1jist Toro 4To0bl XpaHUTh OOBEKTHI,
HECMOTps1 Ha HEBO3MOXKHOCTb MX KOIMPOBAHUS WX APYroe UX IOBEAEHUE, ASNAIOIee UX TUIIAMU, HEe
SIBISTIOLMMACS 3HaueHnsmMu (Harpumep, DatabaselLock wim TcpConnection), ux criexyer xpa-
HHTb OMOCPEIOBAHHO, C HMCIOJb30BaHHEM HHTEIUICKTYaIbHBIX yKasaresiedl (Hampumep, container
<shared_ptr<batabaseLock> > wim container<shared_ptr<TcpConnection> >).

IHpumep 4. Heobsizamenvhvie 3navenus. Ecmu Bam Hy)XeH KOHTelHep map<Thing,widget>,
HO HekoTopsle Thing He WMEIOT CBA3aHHBIX ¢ HUMH 00BeKTOB Widget, MOXXHO HCIONB30BaTh
map<Thing,shared_ptr<widget> >.

Ipumep 5. Hnoexcnuvie konmeiinepul. Eciiu BaM HyxeH KOHTeHHep, XpaHAIUA 00bEKTHI, U J10C-
TYH K HUM C HCIIOJIb30BaHUEM Pa3HBIX BUIOB YIOPSAOUYCHUS 0€3 MePECOPTHPOBKH OCHOBHOTO KOH-
TeitHepa, BBl MOXKETE BOCIIOJIB30BATHCS BTOPUYHBIM KOHTEHHEPOM, KOTOPBIH ‘‘yKa3bIBaeT B” OCHOB-
HOW KOHTEHHEp, U OTCOPTHPOBATH €ro Pa3In4YHBIMH COCOOAMH C IPUMEHEHUEM MPEAUKATOB CPAB-
HeHUsl ¢ pa3piMeHoBaHueM. OTHAKO BMECTO KOHTEHHepa yka3arelel Jydllle UCIOIb30BaTh KOHTEH-
Hep 00bekToB Thra MainContainer: :iterator (KoTopsie SBISIOTCS 3HAYCHUSIME).

Ccblinku

[Allison98] §14  [Austern99] §6  [Dewhurst03] §68 ¢ [Josuttis99] §5.10.2 * [Koenig97] §5 ¢
[MeyersO1] §3, §7-8 » [SuttHysl04b]
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80. MpepnounTaiite push_back apyrum
cnoco6am pacLumpeHus
nocnenoBaTesibHOCTU

Pesiome

HUcnomsayiite push_back sesze, rue 510 Bo3moxno. Eciu juist Bac He BaKHA [MO3UIUSI BCTABKH
HOBOT'O OOBEKTa, JIy4llle BCErO HCIIOJIb30BATh JJs JOOABIEHUS 3JEMEHTa B IMOCIENOBATEIbHOCTD
oyukiumio push_back. Bee nmpoune cpeicTBa MOryT OKa3aThesi Kak Topaszio MeHee ObICTPBIMHE, TaK
U MEHee MOHSATHBIMH.

O6cyxaeHune

Brl MokeTe BCTaBUTH AJIEMEHTHI B MOCIEI0OBATEIHLHOCTD B Pa3HbIX TOYKaX C HUCIOJIB30BAHHUEM
inse rt; Z[OGaBI/ITb OJIEMCHTHI B ITOCJIIEAOBATCIIBHOCTE MOXXHO Pa3sHbBIMH CHOCOGaMH, BKJIrO4as CJic-
JIYIOLLKE:

vector<int> vec;

vec.resize(vec.size

(
vec.insert(vec.end()
vec.push_back(3);

/ vec nycT
> + 1, 1); // vec copepxut { 1 }
y 2); ; vec cogepxut { 1, 2 }

vec copepxut { 1, 2, 3}

RN RN

Cpenu npounx metonoB push_back enuHcTBeHHBII HMeeT nocmosiHHOe amopmusuposanHoe
epemsi pabomei. Bpemst paboThl APyruxX METOIOB XyKE — BIUIOTB 0 KBaAPaTHYHOrO. M3mumiHe ro-
BOPHTB, YTO MPH OOJBIINX pa3Mepax AAaHHBIX [UIOXOE BPeMs pabOThl MPEMATCTBYET MacuTabupye-
MOCTH (CM. pEKOMEHIAINIO 7).

Marust push_back mpocra: 3Ta QyHKIMS yBETHYHUBAET €MKOCTh KCIIOHEHIHAIBHO, a HE Ha
¢bukcupoBanHoe 3HaueHHe. CleI0BaTENbHO, KOIMYECTBO NepepacpenesIeHnil maMsITh U KOIUPOBa-
HUI1 OBICTPO YMEHBILIACTCS C YBEJIMUEHHEM pa3Mmepa. B ciiyyae KoHTelHepa, KOTOPbIH 3aloIHseTCS
C HCIOJIB30BAHMUEM TOJIBKO JHIb (GyHKuuu push_back, kaxmprii anemMeHT Konupyercst B cpenHem
TOJIBKO OJIMH Pa3 — HE3aBHCHMO OT KOHEYHOTO pa3Mepa KOHTEeHHepa.

Kowneuno, resize u insert Moryr BOCIOJIb30BaThCS TOM e CTpaTerueii, HO 3TO YK€ 3aBHCHT
OT peasM3alii; rapaHTHIo JaeT Toibko push_back.

AJITOPUTMBI HE MOTYT HEMIOCPEICTBEHHO obpamarhest k push_back, mockonsky onu He uMerOT
JOCTyMa K KOHTeiHepam. Bel MoxeTe moTpeGoBaTh 0T alropurMa ucnosis3oBath push_back, Boc-
nons3oBaBmmck back_inserter.

NcknouyeHuns

Ecnu BBl no6apisieTe HE OAUH BJIEMEHT, a JMAIa30H, TO JIaXKe eClIM J00aBJICHUE BbIIOIHACTCS
B KOHELl KOHTEIHepa, JIy4llle UCII0JIb30BaTh (DYHKIMIO JUIS BCTABKH JAMara3oHa 3HaYeHui (cM. peko-
meHganuio 81).

OKCIMOHEHIMATIBbHBII POCT MPUBOAUT K PACTOUUTENILHOMY BBIICJICHUIO NaMsATd. [ TOHKOW Ha-
CTPOMKH POCTa MOJKHO SIBHO BBI3BaTh (yHKIMIO reserve — dynkuun push_back, resize u no-
JoOHble He OyIayT HepepacupeeaTh NaMaTh, €CIIU €€ JOCTaTOUHO A paboThl. JIjIs MoIydeHHs Bek-
TOpa “TIPaBWIBHOTO pa3Mepa’ ClieyeT BOCIOJIB30BAaThC HIMOMOM “ropsiueid nmocanku’ (CM. peKOMEH-
nanuio 82).

Ccblinku
[Stroustrup00] §3.7-8, §16.3.5, §17.1.4.1
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81. MNpeapnouuTtaiiTe onepaunm c guanasoHamMmm
onepauusm C oTAesIbHbIMU 3JIEMEHTaAMMU

Pesiome

Ilpn mobGaBneHHM >IEMEHTOB B KOHTEHHEp JTydIle HCHONB30BAaTh ONEPalldH C JHANa30HAMU
(T.e. pyHKIMIO TNSert, KOTopas MOoJIy4aeT mapy HTepaTopoB), a He IMOCIEA0BATEILHOCTh BBI30BOB
(GyHKIMH 171 BCTaBKH OJHOTO JJIEMEHTA. BBI30B (GyHKIMM I Iuana3oHa OOBIYHO MPOINE HANH-
catb, JIerue YUTaTh, U OH Ooiee 3 hexTUBeH, ueM ABHBIH LUKII (CM. TaKXKe PEKOMEHIALUI0 84).

O6cyxaeHune

UeM GONBIINI KOHTEKCT NepenaeTcst GYHKLUUH, TeM OOJbIIe BEPOSITHOCTD TOTO, YTO OHA CMOKET
JIydllle pacropsiiuThCs MOJy4eHHOIH nHpopmanuei. B wacTHOCTH, KOrAa Bl BbI3bIBAacTE (DYHKIIHIO
U mepeaeTe el mapy WTepaTopoB, YKa3bIBAIOUIMX HEKOTOPBIM AWANa3oH, OHA MOJKET BBIIOJHHTH
ONTHUMH3ALNIO, OCHOBAaHHYIO Ha 3HAHUM KOJMYECTBA 00BEKTOB, KOTOPBIE JIOJDKHBI OBITH 100OABIIECHBI
(Beruncisiemoe kak distance(first, last)).

To >xe camMoe MOXKHO cKa3aTh U 00 onepanusx “MOBTOPUTH N pa3”’, HApUMEP, O KOHCTPYKTOPE
vector, KOTOPBIH MMOJTydaeT KOJMYECTBO MOBTOPEHUH 1 3HAUCHNE.

Mpumepsbl

IHpumep 1. vector: :insert. Ilycts BaM Haj0 100aBHUTH N AJIEMEHTOB B VeCtor V. MHoro-
KpaTHBIA BBI30B V.insert(position,X) MOXKeT MPUBECTH K HEOAHOKPATHOMY TIE€pepacrpee-
JICHUIO TAMSTH, KOTJIa BEKTOpP V MMEET HEeJOCTaTOYHO MecTa Ul Pa3MEIICHHUs HOBOTO JJIEMEHTA.
UYro erme Xyxe, BCTaBKa Ka)I0r0 OTAEIHLHOTO 3JIEMEHTa UMEET JIMHEHHOE BpeMsl paboThI, MOCKOIIb-
Ky OHa JIOJDKHA IIEPEHECTH PsiJ 3JIEMEHTOB, YTOObI OCBOOOAUTH TPeOyeMyto MO3ULUIO Ul BCTaB-
JISIEMOTO 3JIEMEHTa, a 3TO MPUBOAUT K TOMY, YTO BCTaBKA N 3JIEMEHTOB NPH MOMOIIM ITOCIE0BA-
TENBHBIX BBI30BOB MMEET KBaJpaTHYHOE Bpems paboTsl! KoHeuHO, n30exaTh mpoOIeMbl MHOXKECT-
BEHHOTO IepepacipeiefieHus] MaMsITH MOXKHO IPY IOMOILIY BBI30BA FeServe, HO 3TO He CHHU3UT
KOJTMYECTBA MEPEMEILICHUI 2IEMEHTOB M KBaIpaTHYHOE BpeMsi pabOThI TAKOTO anropuT™a. beictpee
W TpoIle SICHO CKa3aTh, 4TO BaM Hamo: V.insert(position,first,last), rme first
u last — ureparopsl, ONpeEIIONIUE AMANa30H IEMEHTOB, KOTOPbIC JOJIKHBI ObITh J00aBIICHbI
B V. (Eciu first u 1ast — BxomHble HTEPaTOPBI, TO BO3MOKHOCTH OIPEIEIUTH PAa3Mep JHUara3o-
Ha mepe]] ero NeCTBUTENbHBIM MPOXOA0M HET, TaK YTO BEKTOPY V MOXKET MOTPeOOBATHCS MHOTO-
KpaTHOe IepepacrnpeneieHie MaMsaTH; TeM He MeHee, BepCHs Ul BCTAaBKH AMala3oHa BCE PaBHO
ckopee Bcero OyzeT 0ojee NIPOU3BOAUTENBHOM, YeM BCTABKA OTJIEIbHBIX 3JIEMEHTOB. )

IIpumep 2. Co3z0anue u npuceausanue ouanasoxa. Bel30oB KOHCTpyKTOpa (MM (YHKIMU MPHU-
CBaMBaHU), KOTOPBIH MONTyYaeT IUaNa30H UTEPATOPOB, OOBIYHO BBIIONHSIETCS ObICTpEe, YeM BBI30B
KOHCTPYKTOpa [0 yMOT4aHuio (Win GpyHKUMH Clear) ¢ mociaeayonMMI HHANBAIyaIbHBIMH BCTAB-
KaMH B KOHTEiTHep.

Ccblnkm
[MeyersO1] §5 « [Stroustrup00] §16.3.8
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82. Ucnonb3yiiTe noaxoasawme nauomMbl
ONS peasibHOro YMeHbLUeHUS eMKOCTU
KOHTEMHEepa v yaaNeHUs 3/1IeMEHTOB

Pesiome

Z[J'If[ TOIo lITO6I>I I[eﬁCTBPITeHLHO I/136aBI/ITI>C$I OT U3JIHUIIHEN €MKOCTHU KOHTeﬁHepa, BOCHOJ‘H)3yI71—
TECh TPIOKOM C UCIIOJIb30BaHUEM 06MeHa, a [Jis1 peaJIbHOI'O yAaJICHHUS 3JIEMEHTOB U3 KOHTeﬁHepa _—
HIUOMOM erase-remove.

O6cyxaeHune

HexoTopsie kKoHTelHEPHI (HanmpuMmep, vector, string, deque) MOryT UMeTh “JIHIITHION” M-
KOCTb, KOTOpasi OoJibllie HE OyJAeT MCHOJIb30BaThCs. XOTs cTaHaapTHas Oubnmuoreka C++ He Tpe-
JOCTaBJISIET TapaHTUPOBAHHOTO CIIoco0a Ui yIaJeHUs H3IMIIHEH eMKOCTH, CIIAYIoIas HAnoMa Ha
MPAKTUKE OKa3bIBAETCSI BIIOJHE PabOTOCIOCOOHOM:

container<T>(c).swap(c); // Wanoma "ropsyen nocaaku" pns

/ YCTpaHeHus M3/INWIHEN eMKOCTK
// KOHTelHepa

,):[J'If[ TOr0 YTOOBI MOJTHOCTBIO OITyCTOIIUTH C, yOAJIMB BCE DJICMEHTBHI U y6paB BCIO €MKOCTbD,
nayuomMa J0JDKHA BBITJIAACTD CICAYIOINM 06p330MI

container<T>().swap(c); // vWavoma Ansa ypaneHus BCero
// COLEePXUMOro U eMKOCTWU

Kpome Toro, 06bIYHO /1 HOBUYKOB B IPOrPaMMUPOBAHUU ¢ Mcnonb3oBaHueM STL oka3biBaeT-
Cs1 CIOPIIPU30M TO, YTO AJITOPUTM remove B JeHCTBUTENbHOCTU HE yIaseT JIEMEHThbl U3 KOHTEH-
Hepa. ITOHATHO, YTO JaHHBIA AIrOPUTM Ha 3TO HE CHOCOOEH — Belb alrOPUTM paboTaeT TOIbKO
C JMaIa30HOM UTEPATOPOB U HE MOXKET HUYEr0 PeallbHO YIaJIUTh U3 KOHTeHHepa Oe3 BbI30Ba (QyHK-
LUU-WIeHa KOHTeliHepa, oObIYHO erase. YaneHue CBOAUTCS K IEPEMEIIEHHIO 3JIEMEHTOB, KOTO-
PpbIe IOKHBI OBITH “yalleHbl”, ¥ BO3BpATy UTEPATOPA, YKA3bIBAIOLIEIO Ha 3JIEMEHT, CIEIYIOLMI 3a
HOCJIEIHUM HeyJaneHHbIM. {1 peanbHOro yjaaleHus 3JIEMEHTOB U3 KOHTEHHepa IOCIe BbI30Ba
remove cienyeT BbI3BaTh €rase — BOCIOJIb30BaThCA UIUOMON erase-remove. Hanpumep, amus
peaIbHOTO yIaleH s BCeX 3JIEMEHTOB, paBHbIX Value, n3 KoHTeliHepa C, MOXKHO HAIHCATh:

c.erase( remove( c.begin(), c.end() ,value ), c.end(Q) );

Ecnu koHTeliHEp MMeeT COOCTBEHHYIO BEpCHIO remove uim remove_if, xenarensHo Ucrnosb-
30BaTh UMEHHO €e€.

NcknouyeHuns

OmnrcanHas uauoMa “ropsiueii ycaaku” He paboraer ¢ peaymsanusmu Std: :string ¢ konmpo-
BanueM npu 3amucd. OObaHO paGoraer BbIOB S.reserve(0) wmm Takod TPIOK, Kak
string(s.begin(),s.end()).swap(s);, B KOTOPOM HCIIOJIb30BaH KOHCTPYKTOP Ha OCHOBE
JBYX UTeparopoB. Ha mpakTrke 3TH METOIbI OOBIYHO pabOTAIOT U YCTPAHSIOT M3JIUIIHIO EMKOCTb.
(Beuio Gl emie sydrie, yToObl peanusamuu Std: :Sstring He UCHONB30BAIN TAKOW yCTapeBIIHUiA
METOJI ONTUMH3AIMH, KaK KOMPOBaHUe Ipu 3amucy; cM. [Sutter02].)

Ccblinku
[Josuttis99] §6.2.1 + [MeyersO1] §17, §32, §44 « [Sutter00] §7 » [Sutter02] §7, §16
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STL: anroputmbl

IIpeonouumaiime ancopummol YuKIam.

— Besipu Ctpayctpyn (Bjarne Stroustrup),
[Stroustrup00] §18.12

AJITOpUTMBI IIPEACTABIAIOT COOOM LUKIIBI — TOJIBKO OHU JIyYllle LUKIOB. AJIFOPUTMBL — 3TO
“1a0JI0HBl” UKIIOB, ¢ 100aBICHUEM JONOIHUTENLHOW CEMaHTUKHU 110 CPABHEHUIO C MPOCThiMU Tor
n do. KoneuHo, HauaB MCIOIB30BATh AITOPUTMBI, Bbl HAYHETE HCIIOJIb30BATh M (YHKIHOHAIBHBIC
00BEKTHI 1 MPEIUKATHI; KOPPEKTHO MUIINTE UX U MIMPOKO HCIOIB3YyHTE B CBOMX NPOTPaMMax.

B sToM paszgene Mbl cuuTaeM Haubonee 3HauuMoil pexkoMengauuio 83 — “Kcnonb3syiite
oTnagouHyto peanmzanuio STL”.
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83. Ucnonb3yiTe oTnapovHylo peannsauuio STL

Pesiome

Bbeszomacuocth MpEeBbIIIC BCETO (CM. PCKOMCHAAIINIO 6) HCHOJ’IL?}YIZTG OTJIAJOYHYIO peain3alnio
4
STL , AK€ €CJIM OHAa UMECTCS TOJIBKO I OAHOI'O M3 BAallMX KOMIIHJIATOPOB, U JaXX€ €CJIM OHAa HC-
TIOJIB3YECTCA TOJIBKO JIA OTIIAZOYHOI'0 TECTUPOBAHMA.

O6cyxaeHue

Taxk jxe, KaK JIerko olIMOUTHCS U paboTe C yKa3aTess MU, JIETKO JIOMyCTHTh U OIIUOKY NpH pa-
0oTe ¢ uTepaTopamu, MpUYEM TaKylo, YTO IIPOrpamMMa MPH 3TOM YCIICIIHO KOMIWINPYETCS, a MpH
paboTe HEMeIJICHHO aBapHiHO 3aBepuiaercs (B JydlleM ciiydyae) Wwid paboTaeT HeBepHO (B Xyl-
mreMm). Jlaxke eciy Balll KOMITWIISATOP He OOHApY)KWJI HU OXHON OLIMOKHM, BB HE JOJDKHBI IONAraThest
Ha “BHU3YaJIbHBII KOHTPOJIb: UMEIOTCS CIEeLHalIbHbIE HHCTPYMEHTBI — BOCIIOJIb3YHTECh UMH.

Psn ommboxk npu pabore ¢ STL 4acTo A0MycKarT 1aXe OIBITHBIE POrPAMMUCTBHI.

o lcnonvzosanue HeOeUCmeumenbHblX Uil HEUHUYUATUSUPOBAHHbIX Umepaniopos. B ocoben-
HOCTH JICTKO JOITYCTUTH IIEPBOC.

e [Ilepedaua undekca, gvixoosuye2o 3a epanuysl koumelinepa. Hanpumep, obpamenue k 113-my
anementy 100-3eMEeHTHOrO KOHTEHHEepa.

e lcnonp3oBaHue “auana3zoHa’ UTEPAaTOPOB, KOTOPBIA HAa CaMOM Jielie HE SBJISIETCS Iuara3o-
HoM. Hampumep, nepenava nByX UTepaTopoB, MEPBbII M3 KOTOPHIX HE MPEIIIECTBYET BTO-
POMY, HJIM KOTJ]a OHU YKa3bIBalOT HAa Pa3Hble KOHTEHHEPHI.

e [lepedaua Hesepoil nozuyuu umepamopa. Bri30B QyHKIMK-UIIeHA KOHTEHHEpa, KOTOpas 1o-
Jy4aeT MO3ULIHIO uTepaTopa (Kak, Hampumep, MOo3uLus, nepeaaBacmas QyHKIMH insert), Ho ¢
nepeaavel urepaTopa, KOTOPBIN YKa3bIBaeT B IPYrod KOHTEHHEP.

e Hcnonvzosanue HegepHo2o ynopsoouenus. 1IpegocraBieHue HEBEPHOro MpaBUia Ul yHO-
psIoueHHs acCOLMaTUBHOIO KOHTEHHEpa WiIn B Ka4eCTBE KPUTEPHsI CPABHEHHS B aJlTOPUTME
coptupoBkH (cM. npumMepsl B [Meyers01]). Eciiu He ucnonbs3oBaTh oTnagouHoil sepcuu STL,
TaKue OUIMOKK OOBIYHO MPOSBISIOTCS B MPOLECCE BBHIOIHEHHUS MPOTPaMMbI KaK HEBEPHOE
HOBEJIeHUE WU OECKOHEUHbIE [IUKIIbL, HO HE KaK aBapUIHbIA OCTaHOB.

BonbimHCTBO OTNasouHbix peanusanuii STL aBTOMarnyeckn OOHApY)KHUBAKOT TaKHE OIIMOKH,
IIPY TIOMOIIX JIOTIOJIHUTENBHON OTJIQJIOUHON M CUCTEMHOU MH(pOpMaLny, XpaHsAIIeiHcs B KOHTelHe-
pax u ureparopax. Hampumep, ntepatop MOKeT 3alIOMHUTH KOHTEIHEp, K KOTOPOMY OH 00pariaer-
Csl, a KOHTEeWHep — 3allOMHUTh BCE UTEPATOPHI, CCHUIAIOIINECS HA HEro, TaK YTO MOXHO OTCIIEIUTH
HCIIOJIb30BaHKE CTABIIETO HEAECHCTBUTENILHBIM UTepaTopa. KoHeYHO, 3TO yBeJIMUMBAET pa3Mep HUTe-
paTopoB M KOHTEHHEPOB, a Takxke TPeOyeT BBIMOJIHEHHUS JOTOJIHUTEIbHBIX NEHCTBUI MPH KaXKa0M
M3MEHEeHUH KOHTeitHepa. Ho BO3MOKHOCTh OTCIIEKHWBaHUS OMIMOOK CTOMT TOTO — IO KpaiHeil Me-
pe, B mpoliecce OTJIaAKH, a BO3SMOXXHO, M B OKOHYATEJIbHOH BEPCUU MPOrpamMMbl (BCIIOMHUTE PEKO-
MEHJALMIO §; HE OTKIIIOYaiiTe MOJIe3HbIe MPOBEPKHU /sl MOBBIIEHUS POU3BOAUTEIBHOCTU O TEX
I10p, MOKa He yOoequTech B HEOOXOANMOCTH TAKOTO I1ara HeIoCPeICTBEHHBIMU U3MEPEHUSIMH).

Jlaxxe ecnu Bbl HE HAMEPEHB! OCTaBIIATh IPOBEPKU B OKOHUYATENIbHOM BEPCHH, U J1aKe €CIIU Y Bac
umeercsi nposepouHas peanuzanus STL TOJBKO A OJHOM M3 MCHOJB3YeMbIX BaMH ILUIATGOPM,
00s13aTeNbHO MPOTECTUPYITE Bally MPOrpaMMy IMOJHBIM KOMIIEKTOM TECTOB C HCIOJIb30BAaHHEM
oTiano4Hoi peanusaunu STL. Brl He noxaneere 00 3TOM.

4 . .
Checked implementation — noj 3TuM nozpasymeBaercs peanusanus STL ¢ JOMOIHUTENbHBIMI POBEPKAMU B
KoJIe, HeoOsI3aTeIbHBIMU C TOUKH 3pEHUS CTaHgapTa. — [Ipum. nepes.
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Mpumepsl

Ipumep 1. Hcnonvzosanue nedeiicmeumenviozo umepamopa. OueHb IpocTo 3a0bITh, YTO UTE-
paTopbl CTajM HEACHCTBUTENbHBI, 1 BOCIIOJIb30BATHCS TAKMM HEJIEHCTBUTEIBHBIM UTEPATOPOM (CM.
pexomenaanuo 99). PaccmoTpuM nomoOHbIN ipuMep, anantupoBanHbiid u3 [MeyersO1], roe npowuc-
XOJIMT BCTABKA 3JIEMEHTOB B Hayaio deque:

deque<double>::iterator current = d.beginQ);

for( size_t i = 0; i < max; ++i )

d.insert(current++, datal[i] + 41 ); // Buaute nu Bbl OWMBKY?
BricTpo oTBeThTE — YBUIEIH JIM Bl OMIMOKY B IIPUBEACHHOM (parMeHTe Wik HeT? Y Bac TOJBKO
TPHU CeKyHIbI!

Bpewms Boiuto! Ecii BbI He 3aMeTHIIN OIIMOKY 3a OTITYILIEHHOE BpeMsl, HE BOJIHYHTECh — 3TO JI0C-
TaTOYHO TOHKAs M MOHsATHAs omubka. Otnanounas Bepcust STL oOHapyXuT naHHYIO OMMOKY Ha BTO-
poli MTepalMM IMKIA, TaK YTO BaM HE NPHUIETCS MOJararbcsi Ha CBOW HEBOOPY)KEHHBIH B3I
(McnipaBnenHas BepcHst JaHHOTO KOJa M albTEPHATUBHBIC BAPHAHTHI BBl HaiieTe B pekoMeHnarmu 84.)

IIpumep 2. Hcnonvzoganue ouanazona umepamopos, Ha camom o0eie He A61Aue2ocs ouana-
30onoM. Jnamna3oH nTepaTopoB mpexacTaBisieT coboi mapy urepatopoB first u last, xoropsie
YKa3bIBalOT Ha IEPBBIM DJIEMEHT IUana3oHa, M JJIEMEHT, CICAYIOUIMH 3a IOCJIEAHUM 3JIEMEHTOM
nnanasoHa. Jlnamnason Tpebyer, 4To6bl uTepaTop 1ast Obut moctwxum u3 f1rst myrem Hekotopo-
r0 KOJIMYECTBA TOBTOPHBIX YBEJIWYCHHI MPH TIOMOIIM OlepaTtopa WHKpeMeHTa ureparopa first.
W3BecTHBI 1B PaCIPOCTPAHEHHBIX BUAA OIIMOKY, KOIJa IPOUCXOAUT IOIbITKA UCIOIb30BaTh JHa-
1a30H, KOTOPBIM Ha caMOM JeJie Auana3oHoM He sBisercs. IlepBas ommOka BO3HHMKAET, KOTAA /Ba
uTepaTopa OrpaHMYMBAIOT JMANa30H B Mpeaeliax OJHOro KOHTelHepa, Ho uteparop first wa ca-
MOM JIeNie He MPEALIECTBYET uTeparopy second:

for_each(c.end(),c.begin(),something); // He Bceraa o4yeBuUAHO

Ha ka0t urepanun cBoero BHyTpeHHero nukia anmropurm for_each Gyner nposepsits ureparop
first ma paBeHcTBO MTeparopy second, u 1o Tex mop, MOKa OHU HE PaBHBI, OH OYIET yBEIUYH-
Bath urepatop first. Koneuno, ckosbko Obl pa3 He ObuT yBenmmueH ureparop irst, emy Hukorma
HE CTaTh PaBHBIM UTEPATOPy S€CONd, Tak YTO MUK [0 CYTH OKa3biBaeTcs GeckoHeuHbM. Ha mpak-
TUKE B JIy4IIeM CIIy4ae UK 3aBEPLIMTCS BBIXOIOM 3a Ipeleibl KOHTelHepa C W HeMeATICHHBIM
aBapHUIHBIM 3aBEPIICHUEM MPOrPaMMBbI U3-3a HAPYILICHUS 3alIUTHI MaMATH. B Xy/iem cirydae, BbIii-
ISl 32 TIpeZienbl KOHTeHHepa, uTepaTtop OyAeT CUMTHIBATh WM JaXKe MEHSTD JAaHHBIC, HE SBISIOIINECS
YacThIO0 KOHTEitHEpa. DTOT pe3yNbTaT B MPUHIIUIIE HE CIUIIKOM OTINYACTCS OT 3HAKOMBIX HaM MO-
CJICAICTBUII epenonHeHus oydepa. ..

Bropasi pacnpocTpaHeHHas: OMIMOKa BO3HUKAET, KOTJIa UTEPATOPbl YKa3bIBAIOT B pa3Hble KOH-
TeHHEpHI:

for_each(c.begin(),d.end(),Something); // He Bceraa o4yeBuaHO
Pesynbrar Takoil OomMOKM aHAJIOTHYEH pe3ysbTary npeabiayiieid. OIHAKO MOCKOJIBKY UTEPaTOPhI
otnanoyHoi Bepcur STL MOMHAT KOHTEHHEp, ¢ KOTOPhIM pabOTaloT, TAKyI0 OLIMOKY MOKHO BbI-
SIBUTH BO BPEMsI BBITIOJIHEHHSI TIPOTPAMMBEI.

Ccblinku

[Dinkumware-Safe] * [Horstmann95] * [Josuttis99] §5.11.1 ¢ [Metrowerks] * [MeyersO1] §21, §50 ¢
[STLport-Debug]  [Stroustrup00] §18.3.1, §19.3.1
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84. NpeanoyntanTte BbI3OBbI aJITOPUTMOB
CaMOCTOATEeJIbHO pa3pabaTbiBaeMbIiM
uuKnam

Pesiome

PasyMHO HCIoNb3yiiTe GPyHKIHOHAIBHBIC OOBEKTHL. B 0YeHb MPOCTHIX CITyYasix HAIMCAHHBIC Ca-
MOCTOSITEIBHO LHKJIBI MOTYT OKa3aTbCs 0ojee mpOCThIM M 3(GheKkTHBHBIM pemieHreM. Tem He Me-
Hee, BBI30B alrOPUTMa BMECTO CAMOCTOSTENHHO Pa3pabOTAHHOIO IMKJIA MOXKET OKa3aThCs Goiee
BBIPA3UTEIBHBIM, JIETYE CONMPOBOXKIAEMBIM, MCHEE IOIBCPIKCHHBIM OIIMOKaM M HE MeHee 3(hdek-
THUBHBIM.

[Ipu BBI30BE aJrOpUTMa MOJIYMalWTe O HANMCAHWU COOCTBEHHOTO (PYHKIIMOHAILHOTO OOBEKTa,
KOTOPBII MHKAIICYJIMPYET BCKO HEOOXOAUMYIO JIOTHKY. M30eraiiTe 00beAMHEHUS CBSI3bIBATEIICH I1a-
paMeTpoB M MPOCTHIX (PYHKIMOHAIBHBIX 00bekTOB (Hampumep, bind2nd, pTus), uro o6buHO
CHIDKAET SICHOCTh Kona. [logymaiite 06 ucmonb3oBanun IsiMOna-6ubnnorexu [Boost], koropas aB-
TOMAaTH3UPYET 3a1a4y HAMCAHUs (hYHKIIHOHAIBHBIX OOBCKTOB.

O6cyxaeHune

[Iporpammel, koTopblie ucnonb3ytoT STL, UMEIOT TEHIEHIHIO K MEHbLIEMY KOJINYECTBY SIBHBIX
LUKJIOB, YeM y nporpamm 0e3 npumenenus STL Gmaromaps 3aMeHe HU3KOYPOBHEBBIX LIMKIIOB BBICO-
KOYPOBHEBBIMH a0CTPAKTHBIMHU ONEPALUSIMH C CYLIECTBEHHO Oosbliell ceManTukol. [Ipu nporpam-
MHUpOBaHUU ¢ ucnosib3oBanueM STL, cienyer nqymarh He B KaTeropusix “kak o0OpaboTaTh KaXKablid
3JIeMEeHT”, a “Kak 00paboTaTh 1Uana3oH 3JIEMEHTOB” .

['maBHOE PEUMYIIECTBO AITOPUTMOB U IIAOIOHOB MPOSKTHPOBAHMA B OOIIEM Cydae 3aKiroda-
€Tcsl B TOM, YTO OHM IIO3BOJIAIOT HAaM I'OBOPUTH Ha Oojee BBICOKOM ypoBHE abcTpakuuu. B cospe-
MEHHOM NIPOTPAMMHUPOBAHUH MBI HE TOBOPHM “TIyCTh HECKOJBKO OOBEKTOB CIIEIAT 32 OJHUM OOBEK-
TOM U HOJIy4al0T aBTOMaTUYECKHE yBEIOMIICHMS IPU M3MEHEHHU €ro cocrosHus’. Bmecto sToro
MbI TOBOPUM NPOCTO 0 “mabioHe npoektupoBanus Observer”. AHaIOrHYHO, MBI roBopuM “Bridge”,
“Factory” u “Visitor”. Hcnonb30Banue cloBaps Ma0IOHOB IPOEKTUPOBAHUS MO3BOJISIET IOBBICUTD
ypoBeHb, 3((PEKTUBHOCTh U KOPPEKTHOCTh HAIIero oO0CyxaeHus. TOYHO Tak ke MPH HCIOJIb30Ba-
HUH aJITOPUTMOB MBI HE TOBOPHUM “‘BBINOJIHSIEM JIEUCTBHE HAJl KaXKAbIM 3JIEMEHTOM JMara3oHa H 3a-
NHCHIBAEM PE3YNIbTAT B HEKOTOPOE MECTO”; BMECTO 3TOTO MBI TOBOPUM mpocto — transform.
Amanornuso, Mbl MoxxeM ckasate Tfor_each, replace_if u partition. Anropurmsl, nomgoGHoO
1abJI0HaM TIPOEKTUPOBAHHUS, CaMOIOKyMeHTupyeMsl. “Ionbie” mukisl for u while nugero He ro-
BOPAT O TOM, JIJIsl YETO OHM NpEeAHA3HAUCHbI, U YUTATEII0 IPUXOIUTCSA N3ydaTh Tella LIUKIIOB, YTOOBI
pacmmdpoBaTh UX CEMAHTHKY.

AnroputMbl 00bIYHO Oo0Jiee KOPPEKTHBI, YeM LHKIBL. B pa3pabaThiBaeMbIX CaMOCTOATEIHHO
LUKJIaxX JIETKO JOIYCTHTh OLIMOKY, HapHMeEp, TaKyl0 KaK HCIIOJIb30BaHUE HEACHCTBUTEIBHBIX UTE-
patopoB (cM. pekoMenganuu 83 u 99); anropuTMsl B GUOIMOTEKE OTIaXKEHBI HA IIPEIMET HCIONb30-
BaHMS HEICHCTBUTENBHBIX HTEPATOPOB U APYTHX PACIIPOCTPAHEHHBIX OMINOOK.

U HakoHell, aropuTMBI 3a4acTyro TaKoke Oonee 3G QeKTHBHBI, YeM HpocTbie UK (cM. [Sutter00]
u [MeyersO1]). B Hux ycrpaHeHsl HeOonblme Hed()(HEKTUBHOCTH, TaKHE KaK TOBTOPHBIC BBIYUCICHUS
container.end(). He MeHee BaXHO, YTO CTaHIAPTHBIC AITOPUTMBI, UCIIOIb3yeMble BaMu, ObLIA
peal30BaHbl TEMH K€ MPOTPaMMHCTAaMH, KTO PEaM30BBIBAT M HCIOJIB3yeMble BaMU CTaHIApTHHIC
KOHTEHHEpBI, M MOHATHO, YTO UX 3HAHWE KOHKPETHBIX peallM3alii IM03BOJIIET UM HAIUCATh aJITOPHT-
MbI Oosiee 3(PEKTHBHO, YEM ITO CMOKETE C/IeNaTh Bbl. BakHee BCero, 0JJHAKO, TO, YTO MHOTHE aJro-
PHUTMBI IMEIOT BHICOKOMHTEIUIEKTYAJIbHBIE PeaTn3aliy, KOTOPbIe Mbl HUKOT/Ia HE CMOXKEM PEean30BaTh
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B COOCTBEHHOPYYHO pa3pabOTaHHOM Kozae (HEe cuuTas CiaydaeB, KOIZla HaM HE Hy)KHa Ta CTCICHb
0000IIEHHOCTH, KOTOPYIO TPEJOCTaBISIOT alropuTMel). Boobie rosopsi, Oosee ucnonszyemas Ouo-
JIMOTEKa BCETJa OKa3bIBaeTcsl JIydlle OTIKEHHOH 1 6oiee 3p(deKTHBHOM MPOCTO MOTOMY, YTO y Hee
OoJblIe TIOTB30BaTeNei. Bpsiy au BEI HaiieTe M CMOXKeTe UCIIOIB30BaTh B CBOEH mporpamMme OHOIMo-
TEKy, HaCTOJIBKO K€ HIMPOKO NPUMEHSIEMYIO, KaK W peanu3alysi Balledl CTaHAApTHON OHOIMOTEKH.
Bocnoms3yiitecs eto. Anroputmel STL yike HalmucaHbl — Tak MoYeMy OBl He BOCIIOIB30BATHCS UMU?
[Monymaiite 06 ucnonb3oBanuu asMOaa-QpyHkuuii [Boost]. JIsiMOaa-QyHKIMU PEICTABISIOT CO-
0011 BayKHBIH HHCTPYMEHT, KOTOPBII O3BOJISIET CIPABUTHCS C OCHOBHBIM HEJJOCTATKOM alTOPHTMOB,
a MMEHHO ¢ yno0ounTaeMocThio. be3 nx mpuMeHeHHs Bbl JOJDKHBI HCIOJIB30BaTh MO0 (HyHKIHO-
HaJbHbIE 00BEKTHI (HO TOr/a Teja Jaxe IMPOCTHIX IUKIOB HAXOATCSA B OTACIBHOM MECTE, JAIEKO OT
TOYKH BBI30Ba), JIMOO CTaHIAPTHBIC CBSA3BIBATENM M (PYHKIHMOHAIbHBIE OOBEKTHI Hamomooue
bind2nd u plus (zocraTo4Ho 3amyTaHHbIE, CIOKHBIE B YTOMHUTENIBHBIC B HCIIOIB30BAHNH).

Mpumepsl

Bor aBa npumepa, anantupoBanabix u3 [MeyersO1].

Ipumep 1. Ilpeobpazosanue deque. Ilocie TOro Kak GbUIO BBIIIOIHEHO HECKOJIBKO HEKOPPEKT-
HBIX WTEpaluil u3-3a HEACWCTBUTENBHBIX HTEPATOPOB (HANpUMep, CM. PEeKOMEHAauuio 83), MBI
MPUIILTA K OKOHYATENbHOW BEPCHU LHUKJIA IS TprOaBieHus 41 K KaKA0My JJIEMEHTY MacCUBa JIaH-
ueix Trna double u nomerenus pesynprara B nek 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; // YBenuumBaem ero, Korja 3TO
// cTaHoBUTCA 6e3onacHbiM

Br1zoB aJIrOpuT™Ma IMO3BOJIACT JICTKO 00OWTH BCE JIOBYIIKH B 3TOM KOZE:

transform(
data.begin(), data.end(), // Konupyem 3nemeHTbl data
inserter(d, d.begin()), // B d C Hayana KoHTeWHepa,

bind2nd (plus<double>(),41)); // nobaBnas k kaxaomy 41

Brpouem, bind2nd u plus mocrarouno meymo6Hbr. OTKPOBEHHO TOBOPSI, B EHCTBUTEILHOCTH
HX Majo KTO HCIOJIB3YET, H CBSI3aHO 3TO B [EPBYIO 0YEPE/lb C IUIOXOM yI000YHTAEMOCTBIO TaKOTO
KoJa (CM. peKoMeHIamuio 6).

Ipu ucrnonb3oBaHuy JIAIMOIA-QYHKIHNA, TEHEPUPYIOIIUX ISl HAC (YHKIMOHAJBHBIE OOBEKTHI,
MBI MOYKEM HAIMCATh COBCEM IIPOCTOH KO

transform(data, data+max, inserter(d,d.begin()), _1 + 41);

Ipumep 2. Hatimu nepevlii snemenm medxncoy X u Y. PaccMOTpUM MPOCTON LUK, KOTOPHIN BbI-
MOJIHSIET MTOUCK B VeCctor<int> V mepBoro sjieMeHTa, 3HaYeHHE KOTOPOrO0 HAXOMUTCS MEXKIY X H
y. OH BBIYHCIIIET UTEPATOP, KOTOPBIN yKa3bIBAET INOO0 HA HAWACHHBIN 2IeMeHT, Jinbo Ha V.end ():

vector<int>::iterator i = v.begin(Q);

for( ; i !'= v.endQ; ++1)

ifC *1 > x && *1 < y ) break;

BbI130B anropuTma 0CTaTOYHO MpodaeMatiueH. [Ipu oTcyrcTBrM JIsMOaa-QYHKIMIA Y HAC €CTh
JIBa BapHaHTa — HaINKMCaHHE COOCTBEHHOTO (PYHKIMOHAILHOTO OOBEKTA MM HCIOJIb30BaHUE CTaH-
JAPTHBIX CBSI3bIBATEIICH. YBBI, B TIOCIIEIHEM CIIydyae Mbl HE MOXKEM OOOMTHUCH TOJIBKO CTaHIAPTHBIMH
CBSI3BIBATEIISIMH U JIOJDKHBI UCIIOJIB30BaTh HECTAHIAPTHBII (XOTS M IOCTATOYHO PacIpOCTPaHEHHbIH)
ajanTep COMpOSe2, HO JaXe B 3TOM ClIydae KOJI IOJIy4aeTcsl COBEPIICHHO HEMOHSATHBIM, TaK YTO
TaKOM KO/ Ha MPAaKTUKE HUKTO MIPOCTO HE HAIUILIET:
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vector<int>::iterator i =
find_if(v.begin(), v.endQ),
compose2(1ogica1 _and<bool1>0),
1nd2nd(?reater<int>(), X)),
bind2nd (less<int>(0), y)));

Jpyroii BapuaHT, a UIMEHHO — HalUCaHHE COOCTBEHHOIO (PyHKIMOHAIBLHOIO 00bEeKTa — J0CTa-
TOYHO )KI/I3HECHOCO6CH. OH JOCTAaTOYHO XOpOH_IO BBITJIIAUT B TOYKE BBI3OBA, a I“J'IaBHHﬁ €ro Hegoc-
TaTOK — HEOOXOAMMOCTh HamucaHus GpyHKIMOHAIBHOTO o0bekTa Betweenvalues, KoTopblii Bu-
3yaano yz[amleT J'IOFI/IKy U3 TOYKHU BbBI3OBA:

template<typename T> ] .

class Betweenvalues : public unary_function<T, bool> {

public: )

Betweenvalues( const T& low, const T& high )
: Tow_(Clow), high_Chigh)
bool operator()( const T& val ) const
. { return val > Tow_ && val < high_; }
private: )
T Tow_, high_

vector<int>::iterator i = .
find_if( v.begin(), v.end(), Betweenvalues<int>(x, y));

[Tpu npumenenny 1aMOaa-GyHKINI MOYKHO HAIUCATh IIPOCTO:

vector<int>::iterator i =
find_if( v.begin(), v.endQ, 1> x&& _1 <Yy );

NcknioveHunda

ITpu ucnonb3oBaHUU (YHKIHOHANBHBIX OOBEKTOB TEJIO LIUKJIA OKA3bIBAETCS Pa3MEILEHO B HEKO-
TOPOM MECTE€, YAAJCHHOM OT TOYKM BbI30BA, YTO 3aTPyIHAET YTCHHE HCXOJHOIO TEKCTA.
(Mcnonp3oBaHue OPOCTHIX OOBEKTOB CO CTAHJAPTHBIMU M HECTAHAAPTHBIMU CBSI3BIBATEIIMU IIPE]-
CTaBJIAETCS HEPEATHCTHYHBIM. )

JIamOna-pynkuuu [Boost] pemaror npodneMy U HaeXKHO pabOTalOT HA COBPEMEHHBIX KOMIIMIIA-
TOpax, HO OHU He TOAATCS st 6oJee CTaphIX KOMITHIISITOPOB M MOTYT BBIIABaTh OOJIBIIHE 3aITyTaHHbIE
coobuieHus 06 ommOKax OpU HEKOPPEKTHOM MKCIONb30BaHUU. BBI30B k€ MMEHOBAHHBIX (YHKLUH,
BKJTFOYas! (hyHKIIMH-YICHBI, BCE PABHO TPeOyeT CHHTAKCHCa C UCIIOIb30BAHNEM CBS3BIBATEIEH.

Ccblinku

[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. MNonb3yiTechb NpaBuJibHbIM
anropuTMoOM NOUckKa

Pesiome

JlaHHast peKOMEHIalusl IPUMEHMMA K TIOMCKY ONPEIEICHHOrO 3HAYeHus B quana3oHe. [1pu moucke
B HEOTCOPTHPOBAHHOM Jiuara3soHe ucnosb3yiite anroputmsl ind/find_if wm count/count_if.
Jlns mowicka B OTCOPTHPOBAHHOM JWama3oHe BbiOepure lower_bound, upper_bound, equal_
range wm (pexe) binary_search. (Bompeku coemy umenn, binary_search o6saHo — He-
BEpHBII BBIOOP.)

O6cyxaeHune

B ciydae neorcoprupoBanHbix auamnaszonos, find/find_if u count/count_if moryr 3a
JMHEHHOE BPEMs ONpPEACIUTh, HaXOIWTCS JM JaHHBIA JJIEMCHT B [Mana3oHe, U €Cd 1a, TO THe
uMeHHO. 3ameruM, uto anropurmbl Tind/find_if o6sraHo Gosee 3 ek THBHBI, TOCKOIBKY MOTYT
3aBEPLINTH TOUCK, KAK TOJIBKO MCKOMBII 3JIEMEHT OKa3bIBAaCTCS HAiCH.

B ciryuae cOpTHPOBaHHBIX JAUAIIA30HOB JIY4Ille HCIIOIb30BaTh AITOPUTMBI OHHAPHOTO TTOMCKA —
binary_search, Tower_bound, upper_bound u equal_range, koTopsie UMEIOT JOTapUP-
MHYECKOe BpeMst paboThl. YBbI, HECMOTpsI Ha CBOe KpacuBoe uMs, binary_search npakruuecku
Bceraa Oecrone3eH, NOCKOIbKY BO3BpAI[aeT BCEro JIMIIb 3Ha4YeHue Tuna bool, ykassiBaroiiee, Haii-
JeH HWCKOMBI snemeHT win Her. OObraHO BaMm TpelOyercst amroput™ lower_bound wiu
upper_bound, wmn equal_range, KOTOpbI BBIAACT PE3YIbTATBl OOOMX AITOPUTMOB — W
Tower_bound, u upper_bound (i Tpebyer B 18a paza 6oJibIle BpEMEHH).

Asroputm  lower_bound BosBparaer uTeparop, yKa3bIBAIOIIMHA Ha IEPBBIA IT0IXO A
SIIEMEHT (eClIM TAKOBOW MMEETCsI) WIIM Ha IO3WIMIO, TI€ OH MOT Obl OBITH (ECIIH TAKOTO 3JIEMEHTA
HET); MMOCJICHEE MOJIE3HO TS TOMCKA BEPHOIO MECTa IS BCTABKH HOBBIX 3HAUYCHHI B OTCOPTHPO-
BaHHYIO IOCJIEI0BATEILHOCTD. AroputM Upper_bound Bosepaiiaer ureparop, yKa3blBaromuii Ha
9JIEMEHT, CJEIyIONUil 3a MOCIeAHUM HalIEHHBIM 3JIEMEHTOM (€CJIM TaKOBOW MMeEeTcs), T.€. Ha II0-
3UIMIO, KyJa MOXHO J[00aBHUTH CIEAYIOIIMI KBUBAJICHTHBIA SIIEMEHT; 3TO IOJE3HO IPHU MOHMCKE
MPABUIIBHOTO MECTA [UIsl BCTABKH HOBBIX 3HAYCHHI B OTCOPTUPOBAHHYIO IIOCIICA0BATEIBHOCTD, YTO-
ObI [O/IIEPXKUBATH YIIOPSJIOYCHHOCTD, IPH KOTOPO#l paBHBIC SJIEMEHTHI PACIIONATAOTCS B [TOCIE0-
BaTEJILHOCTH B TIOPSIIKE HX BCTABKH.

JUutst COPTHPOBAHHBIX IMANA30HOB B KadecTBe ObicTpoil Bepcuu count (first,last,value);
JIy4IIIe UCIIOIB30BAaTh APy BBI30BOB:

p = equal_range(first,last,value);

distance(p.first,p.second);

Ipu moKcKe B aCCOIMATHBHOM KOHTEHHEpE JIYYIle MCII0JIb30BaTh BMECTO aIrOPUTMOB-HE 4Jie-
HOB ()YHKIIMH-UYJICHBI C TeM xe uMeHeM. DyHKIUKN-4IeHbl 00bIYHO Oosiee 3((EKTHBHBI, HAPUMED,
GyHKIMS-WieH COUNt BBIMONHSETCS 3a Jorapu)MUUeckoe Bpems (Tak 4YTo, KCTATH, HET HHKAKHUX
OCHOBAHHMH 3aMeHsTh ee BbI3oBOM equal_range ¢ mocnenyronmm distance, 9To uMeeT CMBICT
JUist QYHKIMK COUN't, He SBIISIOLICHCS WICHOM).

Ccbinku

[Austern99] §13.2-3 » [Bentley00] §13 * [MeyersOl] §34, §45 » [MusserOl] §22.2 « [Stroustrup00]
§17.14.1, §18.7.2
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86. MNonb3yiTecb NpaBuJibHbIM aJIFOPUTMOM
COPTUPOBKMU

Pesiome

[Tpu copTUpOBKE BB TOJDKHBI YETKO MOHUMATh, KaK paboTaeT KaKIbIH U3 COPTHPYIOLIMX allro-
PUTMOB, U UCIIOJIb30BaTh HanboJee JAEUIeBbli Cpean TeX, KOTOPbIE MPUTOAHBI JUIS pelleHHs Balei
3aJauu.

O6cyxaeHune

Bawm He Bcera TpeOyeTcsl MOJMHBINA SOrt; 00bIYHO HAJ0 MEHbLIEE, U BEChbMa PEIKO — OoJIbliee.
B o0mem ciydae ctaHgapTHBIE aTOPUTMBI COPTUPOBKU PACIIONIAraloTCsl OT Hanbouiee NeIeBhIX 10
HauboJiee JOpOruX B ClielyrolieM mopsyike: partition, stable_partition, nth_element,
partial_sort (u ero Bapumanr partial_sort_copy), sort u stable_sort. Ucnons3yiire
HaMMEHee TOPOTOW U3 allTOPUTMOB, KOTOPBIE BBIMOJIHSIOT HEOOXOIMMYIO BaM PabOTy; MPUMEHEHUE
W3JIMIIHE MOIIHOTO AJITOPUTMa — PACTOYHUTEIHCTBO.

Bpems paGotsl anropurmoB partition, stable_partition u nth_element — snumneii-
HOE, 4TO SIBJISICTCS OUYSHb XOPOIINM MOKA3aTesIeM.

Anroputmel nth_element, partial_sort, sort u stable_sort tpeGyror ureparops
IIPOM3BOJILHOTO J0CTYNA. BBl HE MOKeTe HCIOIB30BaTh NX P HATMYHK TOJIBKO JBYHANPAaBIEHHBIX
ureparopos (Hampumep, 11St<T>::iterator). Eciu Bam Hy)XHbBI JJaHHBIE aITOPUTMBI, HO y Bac
HET UTEPATOPOB MIPOU3BOJIBHOTO AOCTYIA, BBl MOYKETE BOCIIOIB30BATHCS HANOMON HHAEKCHOTO KOH-
TeifHepa: co3naiTe KOHTeWHED, NOAICPKUBAIOIINI UTEPATOPhI IPOU3BOJIBHOTO JOCTYIA (HAPUMED,
vector), B KOTOpOM OyOyT XpaHUTHCS WTEPATOPBI, YKA3BIBAIOLINE HA DJIEMEHTHl MHTEPECYIOIIETO
Bac IUana3oHa, U 3aTeM NPHUMEHUTE K HeMy 0oJiee MOLIHBII aJrOPUTM C MCIIOJIb30BaHUEM pa3bIMe-
HOBBIBAIOIIEH BEPCHU BALIEro Mpeaukara (B KOTOPOH Iepen OOBIYHBIM CPaBHEHHEM BBHIIIOIHAECTCS
Pa3bIMEHOBAHUE UTEPATOPOB).

Bepcuu stable_.. cienyer npuMeHsTh TOIBKO TOTAA, KOTJa BaM HEOOXOIMMO COXPAaHHUTH OT-
HOCHTENIBHBI TOPSIOK OJMHAKOBBIX 3JICMEHTOB. 3aMeTHM, 4To anroputMbl partial_sort
nnth_element He sBIAIOTCSA yCTOWYMBBIME (T.C. OHM HE OCTABILSIFOT OJMHAKOBBIC DJIEMEHTHI B
TOM K€ OTHOCHUTEIFHOM TOPSAKE, B KOTOPOM OHHU HAXOIMIKHCH 0 COPTHPOBKH), U Y HUX HET CTaH-
JApTHU3MPOBAHHBIX YCTOHUMBBIX Bepcuil. Eciu Bam Bce ke TpeOyercsi coXpaHeHHE OTHOCHTEIBHOM
YIOPSIOYEHHOCTH SIIEMEHTOB, BEPOSITHO, BaM HaJI0 UCIONb30BaTh Stable_sort.

Camo coboii pazymeeTcsi, He cleqyeT IpHOerats HM K KaKUM aJlTOPUTMaM COPTHPOBKH, €CJIH BB
MoxeTe 00ONTHCh Oe3 Hux. Eciam BBl Moib3yeTech CTaHIAPTHBIM aCCOLMATHBHBIM KOHTEHHEPOM
(set/multiset mmm map/multimap) wim aganrepom priority_queue, u Bam Tpebyercs
TOJIBKO OJIMH MOPSIIOK COPTHPOBKH, TO HE 3a0BIBaiiTe, YTO 3JIEMEHTHI B 9TUX KOHTEWHEpax Bcernaa
HaXOAATCSI B OTCOPTUPOBAHHOM BHJIE.

Mpumepsbl

IHpumep 1. partition. Eciu BaM Hajo pa3ienuTh BeCh AWAIA30H Ha JBE IPYIbI (Tpymma
9JIEMEHTOB, YJIOBJICTBOPSAIOUIMX MPEIUKATY, 3@ KOTOPBIMH CIIELyeT IpyMNa IEMEHTOB, NpeIuKaTy
HE Y/IOBJIETBOPSIOIINX), TO ISl 9TOrO JOCTATOYHO BOCIOJB30BATHCS AIrOpuT™MOM partition. Oro
BCE, UTO BaM Haf0, YTOOBI OTBETHTH HA BONPOCHI HAIO100HE IPUBEICHHBIX Jaee.
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e Kmo u3 cmyoenmog umeem cpednuti ban He Hudice 4.5? ]Iy oTBeTa Ha ATOT BOIIPOC MOYKHO
BOCIIONIL30BaThCsA BBI30BOM partition(students.begin(), students.end(),
GradeAtLeast(4.5));, KOTOpBIl BepHET UTEPATOP, YKA3BIBAOIINM Ha TIEPBOTO CTYICH-
Ta, yei cpeaHuii 6a Hiwke 4.5.

o Kaxue uz mosapos umeiom gec menee 10 ke? Bozo partition(products.begin(),
products.end(), weightunder(10)) ; BepHeT uTepaTop, YKa3bIBAIOIIHI Ha TIEPBBHIM
TOBAp, BEC KOTOPOro He Huke 10Kr.

Ipumep 2. nth_element. Anroputm nth_element Mo)kHO HCIIONB30BATH VIS TOTO, YTOOBI 110~
JIYYUTh OJTUH DJIEMEHT B KOPPEKTHOM N-i MO3UIMH, B KOTOPOH OH Obl HAXOAWJICS TIPH TIOJTHOM COPTH-
POBKE BCEro AUAIa3oHa, IIPU 3TOM BCe MPOYME JIEMEHThI KOPPEKTHO PACIOIAraroTcs A0 WIH HOCIe
9TOTO N-TO JIEMEHTA. DTOTO JOCTATOYHO, YTOOBI OTBETHTH Ha BOIIPOCH! HANIOAOONE CICIYIOIIHX.

o [lepeuucnume 20 nyvwux noxynameneti. Berzos nth_element(s.begin(),
s.begin()+19, s.end(), SalesRating); momemaer 20 HaWIyd4IIMX MOKYyIa-
TeJlell B Ha4aJlo KOHTEHHepa.

o Kakoe usodenue umeem MeoUaHHoe 3Ha4yeHue Kaiecmea 6 OaHHoM Habope? VICKOMBIN 3lieMeHT
HAaXOIOWUTCS B CpeIHEH MO3MLMK OTCOPTHPOBAHHOIO JHamna3oHa. JIjs ero momcka JOCTaTOYHO
BezoBa hth_element(run.begin(), run.begin(Q+run.size()/2, run.end(),
ItemQuality);.

eV kakoeo uzdenus ypogeHv Kauecmea Haxooumcs Ha 75-m nepyenmuie? VICKOMBIN 3JIEMEHT
HaXOJUTCS B MO3UIMHK, OTCTOsIIEH Ha 25% OT Havajga OTCOPTUPOBAHHOIO AuamnasoHa. Jlyis
ero momcka jgocratouno Bei3oBa hth_element(run.begin(), run.begin()+run.
size()*.25, run.end(), ItemQuality);.

Hpumep 3. partial_sort. Anroputm partial_sort BeIIONHSIET Te K€ ACHCTBHSA, YTO H
nth_element, Ho kpoMme Toro obecreunBacT KOPPEKTHOE OTCOPTHPOBAHHOE Pa3MEIICHHE BCEX
9IEMEHTOB 10 n-ro. AnroputMm partial_sort ucnomb3yercs ais OTBETOB Ha BOMPOCHI, aHAJO-
ruuHble Borpocam uist nth_element, Ho B KOTOpBIX TpeOyeTcs, YTOObI BCE HHTEPECYIOLIUE dJIe-
MEHTBI ObUTH KOPPEKTHO OTCOPTHPOBAHBL. JTOT aITOPUTM — BCE, YTO BaM HAJIO JUIs OTBETA, HATIPHMED,
Ha Borpoc: “KTo U3 y4acTHUKOB 3aHsUT IIEPBOE, BTOPOE U TpeThe MecTa?” OTBET MOXKHO MOJIYUHThH
mpu momormk BbBoBa partial_sort(contestants.begin(), contestants.begin()+3,
contestants.end(),ScoreCompare) ;, mocie KOTOPOro YJ4aCTHHKH, 3aHSBIINE TPH [EPBBIE MeC-
Ta, OK&XKYTCs B KOPPEKTHOM MOPSI/IKE B TPEX MEPBBIX dIIEMEHTaX KOHTEeHHepa, U He 6oliee Toro.

NcknoveHunda

Xotst 00b14HO anroput™ partial_sort OsicTpee MONHON COPTUPOBKH (TaK Kak JOJKEH BbI-
HONHATh MEHbIIee KOJNMYECTBO pabOTHI), €CIIM BaM HAJ0 OTCOPTHPOBATh IOYTH BECh (MM BECh)
JMama3oH, TO B 3TOM CUTyalluH aJArOPUTM SOt MOXKET OKa3aThCs ObICTpEE.

Ccbinku

[Austern99] §13.1 » [BentleyOO] §11 * [Josuttis99] §9.2.2 ¢ [MeyersOl] §31 * [MusserOl] §5.4,
§22.26  [Stroustrup00] §17.1.4.1, §18.7
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87. AenanTte npepaukaTtbl YNCTbIMU PYHKLUUAMN

Pesiome

[Ipenukar npencrasiser co0ol GpyHKIMOHAIBHBIN 00BEKT, KOTOPBII BO3BpAIllaeT OTBET Ja/HET,
00bIYHO B BHIE 3HaueHns THma booTl. OyHKIMS ABIAETCS “‘YHCTON B MAaTEMAaTHYECKOM CMBICIE,
€CIIM ee pe3ysbTaT 3aBUCUT TOJBKO OT €€ apryMeHTOB (0oOpaTuTe BHUMaHHE — B JIAHHOM Clly4ae
TEPMHUH “yrcTass’” HE MMEET HUKAKOTO OTHOIICHHSI K YHUCTO BUPTYaIbHBIM (DYHKIHSIM).

He no3Bosnsiite npeankaTaM COXpaHATh WK 00pallaThCs K COCTOSHUIO TaK, YTOOBI 3TO MOIJIO
BJIMATH Ha pe3yabTar paboTel omeparopa operator(); mpu 3TOM MOHATHE COCTOSIHHS BKIIOYAET
KaK JIaHHbIe-4JICHBI, TaK U rJ100abHble COCTOAHU. [[1s mpenuKaToB xenaTeiabHo AeaTh OIepaTop

operator() xKoHCTaHTHOM (yHKIMEH-WIeHOM (CM. peKOMeHIauio 15).

O6cyxaeHue

ANTOpPUTMBI CO37aI0T HEU3BECTHOE KOJIMYECTBO KOIHMH IPEJIUKATOB B HEU3BECTHHIE MOMEHTHI
BPEMEHHU U B HEM3BECTHOM IOPSIKE, TaK YTO MPUXOJUTCS IOJIAraThCsi Ha TO, YTO BCE KOIMH DKBH-
BaJICHTHBI.

VIMeHHO MO3TOMY BBI OTBEYAETE 33 TO, YTOOBI BCE KONUH MPEANKATOB OBLIN YKBHBAJICHTHEI; 3TO
03HAYaeT, YTO BCE OHU JOJDKHBI ObITh YHCTHIMHU (DYHKUHUSAMHM, PE3yJbTaT PadOThl KOTOPHIX MOJIHO-
CTBIO U OJHO3HAYHO ONPEICISACTCS apryMEHTaMH, IepeJaBacMbIMu oreparopy operator() u He
3aBHUCHUT HU OT KaKuX UHBIX (akTopoB. [Ipu nepenave oqHUX U TEX K€ apryMEHTOB MPEIUKaT BCeraa
JOJDKEH BO3BpAIaTh OAHO M TO )K€ 3HAUCHHE.

[Ipeaukarel ¢ COCTOSHUAMH MOT'YT IOKa3aThCsl MIOJIE3HBIMU, HO OHU SIBHO He OYEHb I10JIE3HBI IPU
HCIIONIb30BAHUK C AJITOPUTMAaMH CTaHAApTHOH OnOmmoTeku C++, M 3TO CHIENaHo MpeaHaMmepeHHo. B
YAaCTHOCTH, NMPEAUKATHI C COCTOSIHUSIMH MOT'YT OBITh TIOJIE3HBI TOJIBKO IIPH BBIIIOJIHEHUH Psi/Ia YCIIOBUIA.

e [Ipeduxam ne konupyemcsi. CTaHIapTHBIC aJITOPUTMBI HE IAIOT TAKOH rapaHTHU; B JCUCTBH-
TEJBHOCTH AITOPUTMBI, HAIIPOTUB, NPEAIOJIAraloT, YTO NPEAUKATHl MOT'YT 0€3011acHO KOITU-
poBaTkCsl.

o [Ipedukamol UCNOIBL3YVIOMCSL 8 NPEOONPEOeIeHHOM OOKYMEHMUPOBAHHOM nopsioke. B o0uiem
Cllydae CTaHJAapTHEIC AITOPUTMBI He JAlOT HUKAKOH rapaHTHH OTHOCHTENBHO IOPSIKa IIPH-
MEHEHHs TIPEANKATOB K dIIEMEHTaM [uana3oHa. [Ipi oTCyTcTBHM rapaHTHil MO MOBOIY MO-
psiika oOpabOTKH 3J1€MEHTOB, OIEpalls Hanojo0ue “moMeTUTh TpeTuil 31eMeHT” (CM. Ipu-
MEephI) IMEET MaJlo CMBICTIA, TIOCKOIBKY HE OMPEJeNeHo, Kakoi MIMEHHO dIEeMEHT Oyner o0-
paboTaH TPeTbUM.

ITepBoe ycrmoBme MOXKHO OOOWTH, HamMCaB MPEIWKAT C HCHONB30BAHMEM CUETYHKA CCBLUIOK.
OTOT MeTo[ peliaeT NpobiaeMy KONMUPOBAaHHS NPEJUKATOB, IOCKOIbKY B TAKOM ClIydae IIPEAUKaTh
MOTyT 0€30TTacCHO KOTMPOBAThCs 0€3 M3MEHEHHS UX CEMAHTHKH TIPH MPUMEHEHNH K 00BbeKTaM (CM.
[Sutter02]). Onnako 000HTH BTOPOE YCIOBUE OKA3bIBAETCSI HEBO3MOXKHO.

Bceerna oObsBistiiTe omneparop npeaukara operator() Kak KOHCTaHTHYIO (yHKIMIO-WICH,
YTOOBl KOMIMIATOP MOT IOMOYb BaM H30€KaTh HENMPUSTHOCTEH, BBIBOAA COOOIIEHUE 00 OInOKe
IPH MOMBITKAX W3MEHUTH JIF00BIe TaHHBIE-UICHBI, KOTOPbIE MOTYT OBITh y NpeAuKaTa. OTO He Mo-
3BOJISIET NIPECeUb BCE 3JI0YHOTpeONIeH s, HaIpUMep, JOCTYI K INIOOANbHBIM JaHHBIM, HO, IO Kpai-
Heit Mepe, MOMOXKET H30ekaTh HanboJIee PacpoCTPAHEHHBIX OLIHOOK.

182 STL: anropuT™msi



Cp. 183

Mpumepsl

IHpumep. FlagNth. Tlepen Bamu kiaccudeckuit mpumep u3 [Sutter02], B KOTOPOM BBITIOIHSIETCS
TIOTIBITKA YJAJTUTh TPETUH 3JIEMEHT U3 KOHTEIHepa V.
class FlagNth {

public:
FlagNth( size_t n ) : current_(0), n_(n) { }

// Bo3Bpauaem 3HauyeHWe true TONbKO NPU TPeTbem Bbi30Be
template<typename T>
bool operator()( const T& ) // TINOX0: HEeKOHCTaHTHas
{ return ++current_ == n_; } // dyHKUMA
private:
size_t current_, n_;

)

// ... no3xe ...

v.erase( remove_if( v.begin(), v.end(), FlagNth(3) ) );

VBBI, HET HUKAKO# rapaHTHH, 4TO OyIET y/laJleH UMEHHO TPETHH 3JeMEeHT B GONBIIMHCTBE peaib-
HbIX peanusauuil STL npuBeseHHbII KO HApsTy ¢ TPETbUM YIAIUT U 1ecToi 31eMeHT. [Touemy? Ilo-
ToMy uto remove_if oOwbluHO peamusyercs ¢ ucnosnssoBannem Tind_if u remove_copy_if,
Y KONHS MPEANKaTa rnepeaeTcs Kaxa01 U3 3TUX QyHKIuMIL.

KoHuenTyaibHO 3TOT PUMEpP HEBEPEH, OCKOIBKY anroput™ remove_if rapantupyer Tosibko
TO, YTO OH YJAJUT BCE 3JIEMEHTHI, YIOBIETBOPSIOIIUE HEKOTOPOMY KpuTepuro. OH He TOKyMEHTH-
pYyeT MOpSIOK, B KOTOPOM COBEpIIACTCS O0XOJ WM YIAJICHHE SJIEMEHTOB M3 00pabaThIBaeMOTro
JMara3oHa, TaK 4To [IPUBEJEHHbIH KO/ UCIOb3YET MPENOI0KEHHE, KOTOPOE HE JOKYMEHTHPOBAHO
u, 6oJsiee TOro, He BBIONHSETCSL.

KoppexkTHblil c1oco0 yaaneHHus TPeThero IEMEHTa — BbINOIHUTL UTEPALUy I €ro MOUCKA U
BbI3BaTh ()YHKIIMIO erase.

Ccblinku

[Austern99] §4.2.2  [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 UCNoJsib30BaTb
$PYHKUMNOHANIbHbIE 00bEeKTbI, a He PYHKLUUMN

Pesiome

[IpennouruTenbHO NepenaBaTh aropuT™MaM (QyHKIIMOHAIBHBIE OOBEKTHI, a He (DYHKIHH, & KOM-
[IapaTopbl acCOLMATHBHBIX KOHTEHHEPOB MPOCTO IOJDKHBI OBITH (DYHKIMOHAJIBHBIMH OOBEKTaMU.
@OyHKIMOHAIBHBIE 00BEKTHI a1aNTUPYEMbI U, BOIIPEKH OXHJAHUAM, OOBIYHO JAt0T Oosiee OBICTPBIN
10 CPAaBHEHHUIO ¢ QYHKIUSIMHU KOII.

O6cyxaeHue

Bo-nepBbIX, QyHKIMOHANbHBIE 00BEKTHI JIETKO CAENATh alalTUPYEMBbIMHU (M TAKMMH HX U CIeIy-
eT aenath — cM. pekoMenpaanuio 89). Jlaxe eciu y Bac ecTh rotoBast QyHKIHS, HHOT/IA JUIS €€ UC-
noss30Banus Tpebyercs “obeprka” u3 ptr_fun wm mem_fun. Hanpumep, takas obGeprka Tpedy-
eTcsl IPU MOCTPOSHMH 00JIee CIIOKHBIX BBIPAKEHHH C MCIOJIB30BaHMEM CBS3bIBATENEH (CM. Takxke
pexoMeHnamnuio 84):

inTline bool IsHeavy( const Thing& ) { /* */ }
find_if(v.begin(), v.end(Q), notl(IsHeavy)) // oumnbKa

O6oiTH 5Ty OmKMOKY OOBIYHO MOKHO IyTeM mpumeHeHus ptr_fun (wim, B ciydae QyHKuuu-
uyinena, mem_fun wim mem_fun_ref), uro, k cokanenuro, He paboraeT B JaHHOM KOHKPETHOM
ciydae:

inline bool IsHeavy( const Thing& ) { /* ... */ }

find_if(v.begin(, v.end(),
notl(ptr_fun (IsHeavy))) // Tepouyeckas nonbITKa.

Bena B ToMm, 4T0 3TOT croco® He OynmeT paboTaTh, Aa)Ke €CIH Bbl SBHO YKaXKETE apryMEHTBI
mabnona ptr_fun. Koporko rosops, npobdiema B Tom, uto ptr_fun TouHo BEIBOAMT THIIBI apry-
MEHTOB W BO3BpAI[aeMblii THIT (B 9aCTHOCTH, THIT TapaMeTpa OyaeT BoiBeneH kak const Thing&)
W CO3[aeT BHYTPCHHHH MEXaHW3M, KOTOpBI, B CBOIO O4Yepeib, MBITACTCA NO0ABUTH Ipyroil &,
a CChUTKA Ha CCBUIKY B Hacrosiiee BpeMs B C++ He paspemieHa. MIMeroTcst cnocoObl UCIpaBiIeHH
SI3bIKA W/WIIM OMOTMOTeKa JJIsl PEIIeHUs JaHHOM npoOieMbl (HarpuMep, Mo3BOJIsIs CChUIKE Ha CChUI-
KY CBEPHYTBHCSl B OOBIYHYIO CCBUIKY; CM. TaK)Ke PEKOMEHAAIUI0 89), HO Ha CErOAHSANIHUI JACHb MPO-
OsieMa 0CTaeTCsl HepeUIeHHON.

[TpuberaTb KO BCEM TUM YXUIIPEHUSIM COBEPLICHHO W3JHUILIHE, €CIH Y BaC UMEETCS KOPPEKTHO
HaIMCaHHBIA (YHKIMOHAIBHBIA OOBEKT (CM. pekoMeHnanuio 89), KOTOPhIH MOXKHO HCIIOJIb30BaTh
0e3 KaKoro-nmodo CrIenuanbHOro CHHTAKCHUCa:

struct IsHeavy : unary_function<Thing, bool> {
bool operator()( const Thing& ) const { /* ... */ }

find_if(v.begin(), v.end(), notl(IsHeavy())); // OK
Emte Gosiee BaKHO TO, YTO YIS ONpPEIEICHUs CPABHEHHUS B ACCOLMATUBHBIX KOHTEMHEpax Bam

HY)XEH UMEHHO (DyHKIIMOHAIIBHBIA 00BEKT, a He (PyHKIMs. DTO CBSI3aHO C TE€M, YTO HENb3sl WHCTaH-
LUPOBATh 1A0JIOH ¢ (PyHKIIMEH B KauecTBe Mapamerpa:

bool CompareThings( const Thing&, const Thing& );
set<Thing, CompareThings> s; // Ouubka
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Bwmecto 3toro CJICAYCT HAIMCaTh.

struct CompareThings
pubTlic binary_function<Thing,Thing,bool>

bool operator()( const Thing&, const Thing& ) const;

set<Thing, CompareThings> s; // OK

HaxkoHern, nmeercs emie 0JHO MPEUMYILECTBO (PYHKIIMOHATIBHBIX 00bEeKTOB — 3(()EeKTUBHOCTD.
PaccMoTtpum crieyromuii 3HaKOMBIN aJITOPUTM:

temp]a'_ce<typename Iter, typename Compare>
Iter find_if( Iter first, Iter last, Compare comp );

Ecnu MbI epeaayM anropuTMy B KadyecTBe KoMIapaTtopa QyHKIHIO

inline bool Function( const Thing& ) { /* ... */ }
find_if( v.begin(), v.end(), Function );

TO Ha caMOM Jiejie OyJIeT mepejaHa CChUIKa Ha (PYHKINI0. KOMIMIATOPEI peIKO BCTPaUBAIOT BHI30BBI
Takux (QyHKIMHA (32 MCKIIOYEHHEM HEKOTOPHIX OTHOCHTENBHO CBEXHX KOMITHJIATOPOB, KOTOPbIE
B COCTOSIHMH TIPOBECTH QHAIIM3 BCEH MPOrpaMMBI B [[EJIOM), JIAJKE €CIIU OHU OOBSBICHBI KAK TAKOBBIC
W BHIUMBI B MOMeHT Kommuusiimu Bbi3oBa Tind_if. Kpome Toro, kak yxe ynomuHanocs, GpyHK-
[[MU HE aJalITUPYEMBL.

Magaiite nepenaaum anropurmy Tind_1if B kauectBe KomMmaparopa GyHKIHOHAILHBINA OOBEKT:

struct FunctionObject : unary_function<Thing, bool> {
bool operator()( const Thing& ) const { /* ... */ }

find_if( v.begin(), v.end(), FunctionObject () );

Ecmu Mbl mepemaeM OOBEKT, KOTOPBI HMMEET (SBHO WM HESBHO) BCTPaWBACMbI OIEpaTop
operator (), To Takue BbI30BbI KOMIMISTOPBI C++ CIIOCOOHBI [eIaTh BCTPAMBAEMBIMH YXKE OUCHb
JIaBHO.

[Ipumeuanue. JTa METOMKA HE SBJISETCS MPEXKIEBPEMEHHOW ONTUMH3aUUeil (CM. peKOMeH a-
uuio 8); ee cielyeT paccMaTpPUBATh KakK MPEMSTCTBHE MPEXKIEBPEMEHHON eCCUMU3alnH (CM. peKo-
Menzaumio 9). Ecnu y Bac uMeercs rotoBast GyHKIMS — IepeJaBaiTe yKka3aTeiab Ha Hee (KpoMe TexX
CUTYalMi, KOTa Bbl JOJDKHBEI 00s13aTebH0 00epHyTh ee B Ptr_fun wiu mem_fun). Ho ecau Bol
IUILIETe HOBBIA KOJ| JUISi UCIOJIb30BAaHUS B KaYECTBE apryMEHTa ajropUTMa, TO JIy4llle CIeJaTh ero
(YHKIMOHAIBHBIM 00BEKTOM.

Ccbinkn
[Austern99] §4, §8, §15 * [Josuttis99] §5.9 « [MeyersOl] §46 « [MusserOl] §8 o [Sutter04] §25
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89. KoppekTHOo nuwinte pyHKUNOHAJIbHbIE
00BbEeKTbI

Pesiome

PaSpa6aTBIBaI71Te Q)yHKHHOHaJII:HI)Ie 00BEKTHI Tak, 4TOOBI UX KOITMPOBAHUEC BLINOJIHAJIIOCH KaK
MOXHO 3(1)(1)6KTI/IBHGC. TaM, rac 5TO BO3MOXHO, neﬂaﬁTe HUX MAakKCUMaJbHO aJallITUPYEMbIMU ITYTEM
HacienoBanus ot unary_function wm binary_function.

O6cyxaeHue

OyHKIMOHANBHBIE OOBEKTHI MOJICIUPYIOT yKa3arenu Ha QyHkuuu. [1oJ00HO ykaszarensMm Ha
(GYHKLIUH, OHH OOBIYHO MepeNaroTCcsl B (QYHKIMHU MO 3HaYeHUI0. Bee cTaHmapTHBIE adrOpUTMEI Iepe-
JAal0T OOBEKTHI 10 3HAUEHHUIO, U TO XK€ JAOJDKHBI JeIaTh U BAalllX aJrOPUTMBL, HAIPUMED:

template<class InputIter, class Func>

Function for_each(InputIter first, InputIter last, Function f);
CrnenoBatenbHO, (PyHKIMOHAIBHBIE OOBEKTHI TOJDKHBI JIETKO KOITUPOBATHCS M OBITH MOHOMOP(HBI-
MU (IJ1s1 3alUTHl OT CPE3KH), TaK YTO M30eraite BUPTYATbHBIX (YHKIMH (CM. peKOMEHIAIHIO 54).
KoHeuHo, y Bac MOTyT OBbITh OoJbIINE H/WIH TOTUMOPGHBIE QYyHKIIMOHATBHBIE 00BEKTBH — UX TOXKE
BIIOJTHE MOYXHO HCIIOJIB30BAaTh; MPOCTO CKPONTE UX pa3Mep ¢ moMombio uanomMel Pimpl (ykazartens
Ha peajM3alliio; CM. peKoMeHIauuto 43). Dra uauoma TO3BOJISET, KaKk M TpeOyercs, MOIy4UTh
BHEIIHUI MOHOMOP(]HBIN KJIacCc Majioro pasMepa, o0ecreunBaroIuil T0cTyn K 00raToi (QyHKIHO-
HaJIbHOCTH. BHEIIHMI KJIace TOJKEH YAOBIETBOPSTE CIEAYIOLUINM YCIOBHSM.

e Buimb adanmupyemvim. Hacnenyiite ero or unary_function wiu binary_function.

e Ucnonvzosams uouomy Pimpl. Takoil kiacc coaepKuT ykasarens (Harmpumep, shared_ptr)
Ha (BO3MO>KHO, OOJIBILIOro pa3Mepa) peaau3aluio Heo0X0 Mol (yHKIMOHAIBHOCTH.

e Umemw onepamop(vt) 6v1306a GyHKyuu. TN ONEPATOPHI MEPEAAIOT BEI30BBI O0BEKTY-peat-
3aluu.

DTUM OrpaHHYHMBAIOTCS TPEOOBAHMSI K BHEIIIHEMY KJIacCy (HE CUMTAsi BOSMOXKHOTO HAJIMUHMSI COOCTBEHHBIX
(HE TeHepUPYEMBIX KOMITIISITOPOM) KOHCTPYKTOPOB, OIlepaTopa NPUCBaNBaHUs /WM JECTPYKTOpa.

DyHKIMOHATBHBIE 0OBEKTHI JODKHBI ObITh aganTupyembl. CTaHAAPTHBIC CBS3BIBATEIN M alAlTePhl
TOJIAraloTCsl Ha HATMYKE OMpe/e/ieHHbIX HHCTpyKImii typedef, obecrieunts KOTOpbIE Jierde BCero mpu
HACJICIOBAHNN BallMX (PYHKIMOHAILHBIX 00bekTOB OT unary_function wm binary_function.
HWucranmmpyiite unary_function wm binary_function ¢ temu Tumamum, Kotopbie moIydaer
1 BO3BpallaeT Bail oreparop operator() (mpu 3ToM y KakKIOro THIIA, HE SBISIOLICTOCS yKa3aTelIeM,
crieyeT yoparh Bce crielMduKaTtopsl CONSt BEpXHEro ypoBHs, a Takxke Bee &).

IMocrapaiitech U30exKaTh HATMYUS HECKOIBKHX OmepatopoB operator(), mockomeKy 31O 3a-
TPYAHSET amanTUPyeMOCTb. J[e/l0 B TOM, YTO OOBIYHO OKa3bIBACTCS HEBO3MOXKHO 00ECIICYHTH KOP-
pekTHbIe HHCTpYKIMK typedef, HeoOxoauMBble Tst aaNTUPOBAHUSI, TOCKOJIBKY OJJMH U TOT XK€ CH-
HOHHUM THIIa, ONpeJeNnsieMblil Yepe3 uHCTpyKuuio typedef, umeer pasHble 3HaYEHUs [T pasHbBIX
omeparopos operator().

He Bce ¢GyHKIMOHANBHBIE O0BEKTHI SBISIOTCS MPEIUKATAMUA — MPEANKATHI IPEACTABISIIOT CO-
00i1 MOIMHOXKECTBO (DYHKIIMOHAIBHBIX 00BEKTOB (CM. pekoMeHaaIuo 87).

Ccbinku

[Allison98] §15, §C  [Austern99] §4, §8, §15 » [Gamma95] Bridge * [Josuttis99] §8.2.4 » [Koenig97]
§21, §29 o [Meyers97] §34 « [MeyersOl] §38, §40, §46 » [MusserO1] §2.4, §8, §23 * [Sutter00] §26-30 *
[Vandevoorde03] §22
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be3sonacHOCTb TUNOB

Ecnu vl 1oiceme komMnunamopy, on oyoem Mcmums.

— I'enpu Cnencep (Henry Spencer)

Bcezoa 6yoym eewu, komopwvie Mol Oy0em Xomems CKA3amy 6 HAUUX
npoSpamMmax u Komopuvle mpyoHo copmMyaupo8ams Ha 1ioboM s3bike
npOZPaAMMUPOBAHUSL.

— Anan [lepmuc (Alan Perlis)

[Tocnenneit (He MO0 Ba)KHOCTH) TEMOH KHHMIH SIBISIETCS KOPPEKTHOCTH THIIOB — OYEHb BaKHOE
CBOHCTBO MPOrpaMM, KOTOPOE BBI AOJDKHBI M30 BCEX CHJI CTApaThCs MOAACPKUBATH. TeopeTHIecKH
KOPPEKTHasl C TOYKH 3pEHHs THIIOB (DYHKLUS HE MOXKET 0OpaTUThCS K HETUIM3HUPOBAHHOHN MaMSTH
WM BEpHYTHh HEeBepHBIC 3HaueHus. Ha mpakTrke, eciy Baml KOA MOAIEPKUBAET KOPPEKTHOCTH TH-
II0B, OH TEM CaMbIM HM30eraer OOJBLIOro KOJMYECTBA HENPHATHBIX OIIMOOK, OT HENEPEeHOCUMOCTH
IIPOrpaMM JI0 OPYH COAEPKUMOTO NMAMSITH U HEONPEIICHHOTO MTOBEACHHS IPOTPaAMM.

OcHoBHasl uJesl MOJIEPKKU KOPPEKTHOCTU THUIIOB — BCErJa CYUTHIBATH WH(POPMAIMIO B TOM
¢dopmare, B KOTOpoM OHa OblIa 3amucana. MHorna C++ MO3BOJIAET JIETKO HapYIIUTh 3TO MPaBUIIO;
IIPUBEICHHBIE B 3TOM pa3zesie peKOMEHIalluy IOMOTYT BaM M30exaTh NOJA0OHBIX OIINOOK.

B sTom pazzene Mbl cunTaeM Haubosee 3HaUMMON pekoMeHaanuto 91 — “Paboraiite ¢ THmamu,
a He ¢ mpejncrasiaeHusMu”. CucTemMa TUIIOB — Balll Jpyr U BEpHBIN COIO3HUK. Bocmonb3yiitech ee
IIOMOIIBIO ¥ TIOMBITAHTECh HE 30YIOTPEOIATE €€ IOBEPHUEM.
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90. U306eranTe 9BHOro Bbibopa TUNOB —
MCNOJIb3yuTe NOJIMMOPDPU3IM

Pesiome

W36eraiite sBHOTO BBIOOPA THIA OOBEKTA Il HACTPOUKHM MOBeAeHUs. Mcnonb3yiiTe abioHbl 1
BUPTYaJbHBIC (PYHKIMH ISl TOTO, YTOOBI MOBEICHNE 00BEKTa OMPENEISUIOCh €r0 TUTIOM, a HE BBI3bI-
BArOLIAM KOZIOM.

O6cyxaeHune

Hacrpoiika nmoBeeHus: B 3aBUCUMOCTH OT THIA 00BEKTa C HUCIOJIb30BaHHEM WHCTPYKIMH BBIOO-
pa switch — 310 HeHameXHBIH, YpeBaThIM ONTHOKAMH, HEOE30MACHBIM METO/, TPEICTABIIAIONIHI
co6oii nepenoc meronoB C uiu Fortran B C++. DTO KecTkas TEXHOJIOTHS, 3aCTaBIIAONIas Bac BCs-
KM pa3 nmpu 100aBJICHMH HOBBIX BO3MOXKHOCTEH MEPENUCHIBATH yXKE TOTOBBIA M OTIAXKCHHBINA KOJI.
3roT MeTo Hebe30maceH elle U IOTOMY, YTO KOMIMJISTOP HE MOXET IOJCKa3aTh BaM, YTO BbI 3a-
OBbUIM BHECTH JIOTIOJHEHNS B KaKyIO-TO M3 HHCTPYKLMI switch npu mo6aBneHny HOBOTO THIIA.

B upneane nobGapneHne HOBBIX BO3MOXHOCTEW B IPOrpaMMy JIOJDKHO OCYLIECTBIAThCS 0OaBIEHHU-
€M HOBOTO KOJia, a He M3MEHEHHEM CcTaporo (cM. pekomengauuio 37). B peansHoit )13HM 3TO HE Bee-
r7la Tak — 3a4acTyIO B JIOTIOJHEHUE K HAIMMCAHUIO HOBOTO KO/Ia Mbl BBIHY)KJICHbl BHOCUTH N3MEHEHUS
B yKe UMerommiicst koJ. Takue n3MeHeHusl, OTHAKO, KpaliHe HeXKeTaTeNbHbI ¥ JOJDKHBI ObITh MUHUMHU-
3UPOBAHBI 110 JBYM MPUYUHAM. BO-NIepBbIX, I3MEHEHHUSI MOTYT HapYIIUTh HMEIOIIYIOCS (PyHKIHOHAIb-
HOCTb. BO-BTOpBIX, OHM NPETISTCTBYIOT MACIITAOUPYEMOCTH IIPU POCTE CUCTEMBI M I0OABICHUM HOBBIX
BO3MOJKHOCTEH, IMOCKOJIbKY KOJIMYECTBO ‘‘y3JIOB IMOJUIEPXKKU’, K KOTOPHIM HaJI0 BO3BPAILATHCS U BHO-
CHTb M3MEHEHHMS, BCe BpeMs BO3pacTaeT. JTO HaOMIOACHWE NMPUBOMUT K MPUHIMIY OTKPBITOCTH-
3aKpBITOCTH, KOTOPBIN INacuT: Jiro0ast CyIIHOCTh (HalpuMep, KJIacC WM MOJYJIb) JOJDKHA OBITh OT-
KpBITa JUIs paCIIUpeHNid, HO 3aKpbITa A1l n3MeHeHur (cM. [Martin96c] u [Meyer00]).

Kakum xe 00pa3oM Mbl MOXKEM HamucaTh KOJl, KOTOPBIA OyzeT JIerko pacuupsieM 0e3 BHECEHHS
n3MeHeHuit? Mcnonb3yiite momMopu3M i HAMMCAHUS KOJ]a B TS PMUHAX a0CTpaKLuil (CM. TaKkxke
pexoMeHnauo 36), ocie Yero Npu HeoOXOJUMOCTH J100aBlIeHUsT (PYHKIIMOHAIBHOCTH 3TO MOXKHO
OyIeT caenarth MmyTeM pa3paboTKU U JOOABICHHUS Pa3IMYHbBIX pEeATU3aluid YHOMSHYTBIX aOCTpaKIHid.
[[TabnoHb! ¥ BUpTYyanbHbIe QYHKIHMU 00pa3yroT Oapbep AJs 3aBUCMMOCTEH MEXIy KOJIOM, HCIIOJb-
3YIOIINM a0CTPaKILIUH, U KOJOM, UX PEATH3YIOIIUM (CM. peKOMeHAaIHi0 64).

KoneuHo, ynpasiieHne 3aBUCUMOCTSIMH 00YCJIOBJIEHO BBIOOpPOM BepHbIX abcrpakuuil. Ecinu a6-
CTPaKLUM HECOBEPLICHHBI, JOOaBIEeHNE HOBOH ()YHKLUHOHAILHOCTH MOTpeOyeT M3MEHEHHH HHTep-
¢eiica (a He mpocTo 100aBIEHUS HOBBIX peanu3anuii nHTepdelica), KOTOpble 0OBIYHO BIEKYT 32 CO-
00if 3HAUNMTENbHBIC W3MEHEHHUs CylecTByrouero kozxa. Ho abcTpakumy NOTOMY M Ha3bIBAIOTCS
“abcTpakuusaMu’”, 4TO Tpearnojaraercss ux Ooibiuas CTaOMIBLHOCTh IO CPABHEHMIO C “AeTalsiMu’,
T.€. BO3MOXKHBIMH PeaT3aLsIMU a0CTPaKLIuiL.

CoBceM UHaue 0OCTOUT JIEIIO C MPEETbHO ACTATU3UPOBAHHBIM KOJOM, KOTOPBIH HUCIIOJIb3YeT MaJlo
a0CTpakLuii WM BOBce 00XOMUTCs 0e3 HHUX, paboTasi UCKIIOUUTENILHO ¢ KOHKPETHBIMH THUIAMH U HX
OTAENbHBIMU oneparusmMu. JlobaBiieHne HOBOH (QyHKIIMOHATIBHOCTH B TaKOI KOJ — CyIllee MyYeHHe.

Mpumepsl

Ipumep. Pucosanue ¢ueyp. Knaccuueckuii mpuMep — pPHCOBAHUE Pa3IM4YHBIX 00BEKTOB. Tu-
nu4aHbIi noaxon B cruiie C ucnoisb3yeT BeIOOp THMA. [ 3TOro onpenensercs 4ieH-NepeducieHne
1d_, KOTOPBIi XPaHUT THIT KaXI0H (PUTYPBI — MPAMOYTOJBHUK, OKPY)KHOCTD | T.J1. PUCYyrOImmit Ko
BBINOJIHSET HEOOXOMMBbIE AEHCTBHS B 3aBUCUMOCTH OT BBIOPaHHOI'O THIA:
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class Shape { // ...
enum { RECTANGLE, TRIANGLE, CIRCLE } id_;

void Draw() const {

switch( id_ ) { // TInoxon MeToOp,
case RECTANGLE:
// ... Koa Ans npaAMOyrojibHUKa
break;
case TRIANGLE:
// ... Koa Ans TpeyrosibHUKa
break;

case CIRCLE:
KoA AN OKPYXHOCTM
break;

default: // Tinoxoe pelieHne
assert(!"npu pobaBneHun HOBOro Tuna Hanlo
"OOHOBUTb 3Ty KOHCTpyKuuwo" );

break;

3

Taxko# koj crubaercs moJi COOCTBEHHBIM BECOM, OH XPYIOK, HEHAJEKEH U CIOXEH. B dacTHo-
CTH, OH CTPaZaeT TPAH3UTUBHOM IIMKIMYECKON 3aBUCUMOCTBIO, O KOTOPOH rOBOPUIIOCH B PEKOMEH-
narn 22. BeTBb 10 yMOTYaHUIO KOHCTPYKIUHK SW1itCh — deTkuit cuMnToM cuHapoMa “He 3Haro,
YTO MHE JejaTh ¢ 3TUM THIoM” . W Bce 3T OO0JIe3HEHHBIE HENPHUSITHOCTU IMOJHOCTHIO MCUE3aIoT,
CTOUT TOJIbKO BCIIOMHUTB, 4TO C++ — 00BEKTHO-OPHEHTHPOBAHHBIH S3bIK POrPAMMHUPOBAHHUS:

class Shape { // ..

virtual void Draw() const = 0; // Kaxabli Npou3BOAHbIN
// Knacc peanusyeT CBOW (YHKLMIO

s
B kadectBe anbTepHATUBBI (WM B KAYECTBE JIOTIOJIHEHHUS) PACCMOTPUM pean3alliio, KOTopas cie-
JIyeT COBETY 0 BO3MOKHOCTHU MPHUHUMATD PEIICHHSI BO BpeMsl KOMITWIISIIAY (CM. peKkoMeHaanuio 64):

template<class S>
void Draw( const S& shape ) {

shape.braw(); // MoxeT 6biTb BUPTYa/sbHOW, a MOXET U He 6biTb
}; // Cm. pekomeHaaumw 64

Tenepb OTBETCTBEHHOCTD 32 PUCOBAaHHE KAKAOH reOMeTpUYECKOil (Uryphl MEPeXoauT K pealu-
3aluH caMOi PUTYpPBI, ¥ CHHIPOM “‘HE 3HAI0, YTO AEJIaTh C STHUM THIIOM™ MPOCTO HEBO3MOXKEH.

Ccbinkn
[Dewhurst03] §69, §96 * [Martin96c] * [Meyer00] o [Stroustrup00] §12.2.5 * [Sutter04] §36
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91

. PaGoTanTe ¢ TNnamum,

a He Cc npeacTaBJIeHnNaIMu

Pesiome

He npITaiiTech nenath Kakue-TO MPEAIOIOKEHUS O TOM, KAK MIMEHHO OOBEKTHI IPECTABIICHBI
B namsaTu. Kak MMEHHO clielyeT 3amuchiBaTh U CYMTHIBATH OOBEKTHI M3 MaMSITH — IYCTh PELIAlOT
THITEI 00BEKTOB.

O6cyxaeHune

CTaHﬂapT C++ Jac€T O4YCHb Majio FapaHTI/Iﬁ 110 NOBOAY MPEACTABJICHUS THUIIOB B IAMSTH.

B

I_[e.]'II)Ie YHrCia UCIOJIB3YKOT IBOUYHOC MPCACTABIICHUE.
HJ’I}I OTPHULATCIIBHBIX YUCEIT UCIIOJIB3YCTCA JIOTIONTHUTENBHBIN KO YMCJIa B TIBOMYHON CUCTEME.

. 5
OO6brunbie crapeie Tunbl (Plain Old Data, POD”) umetor coBmectumoe ¢ C pa3melieHue B na-
MSITH: TIepEMEHHbIE-WICHbI XPAHATCS B IIOPSAKE UX OOBSIBICHHUS.

Twur int 3aHrMaeT Kak MUHEMYM 16 GHTOB.

YaCTHOCTH, AOCTATOYHO PACHPOCTPAHCHHBIC COIJIAIICHUSA He TapaHTHPOBAHbl HU IJI1 BCEX

HMEIOIIUXCSI apXUTEKTYp, HH TeM OoJiee AL apXUTEKTYpP, KOTOPbIE MOTYT IHOSIBUTHCS B OymyILIeM.
Tax yTO He 3a0bIBaiiTe O CIIEAYIOIIEM.

Pasmep int He paBen Hu 32 6uTaM, HH KAKOMY-TH00 HHOMY (DUKCHPOBAHHOMY pa3Mepy.

VYka3zarenu ¥ Iejble Yucia He BCer/ia NMEIOT OIUH M TOT )K€ pa3Mep M He MOTYT CBOOOIHO
npeoOpa3oBbIBaTHCA APYT B ApYra.

Pasmerienue kiacca B mamMsTH He BCEr/a MPUBOJIUT K pa3MeEIIeHHI0 0a30BOro Kiacca u 4iie-
HOB B yKa3aHHOM IIOpSIZIKE.

Mexay uieHaMu Kiacca (aaxe eciii oHu sBisitoTcss POD) MOryT ObITh IPOMEXKYTKH B LEISX
BBIPaBHHBaHHSI.

offsetof paGoraer ronbko mis POD, HO He ISl BCEX KIIACCOB (XOTS KOMITUIISITOP MOXKET
He coo0mmaTs 00 oImMoKax).

Knacc moxeT nmetsb CKPBITBIC ITOJIA.

VYka3zarenn MOTyT OBITH COBCEM HE ITOXOXKM Ha Liesble yncna. Ecnu nBa ykasarens ynopsno-
YeHbI U Bbl MOXKETE NMpeodpa3oBaTh UX B LIEJIbIE YUCIIA, TO MOIyYaroIUecs 3HaYeHUsI MOTYT
OBITH YIOPSZOYCHBI HHAYE.

Henwzst TICPCHOCUMO I10JIaraTbCsAd Ha KOHKPETHOE Pa3MCUICHHUE aBTOMATHYCCKUX IIEPEMCH-
HBIX B ITaMATH WJIK Ha HAIIPaBJICHUEC POCTA CTCKA.

5 Y . o

Hedopmansao POD o3navaer mi000i THII, IPEACTABISIONINI cO00f HAOOp MPOCTBIX JAHHBIX, BO3MOXHO, C
MOJTB30BATEIbCKIMH  (DYHKIMAMU-WICHaMH Ui ynobctBa. ['oBopst Gonee crporo, POD mpexactaBisier coboit
KJIacc WM OOBeIHHEHNEe, Y KOTOPOro HeT MOJIb30BATEIECKOTO KOHCTPYKTOPA, KOMUPYIOMIETO NPHCBAWBaHUS, U
JIECTPYKTOpA, a TakkKe HeT (HECTATUYECKMX) YICHOB-JAHHBIX, SBISIOIIMXCS CCHUIKAMM, YKA3aTCISIMH HA YJICHBI
iy He spisomuxcst POD. — Ipum. peo.
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e Vkazarenu Ha (QYHKIMH MOTYT MMETh pa3Mep, OTJIMYHbINA OT pa3Mepa ykasaress void®, He-
CMOTpS Ha TO, 4TO0 HekoTopble API 3acTaBisioT Bac NpeAIONOKHUTh, YTO UX pa3Mepbl OJH-
HaKOBBI.

e !I3-3a BOmpoCOB BEIPaBHMUBAHMS BBl HE MOXETE 3alUCHIBATH HU OAUH OOBEKT MO IPOHM3BOIIb-
HOMY aJIpecy B IaMATH.

ITpoCTO KOPPEKTHO OIPENCINTE THIIB, @ 3aT€M YMTANTE U 3aIMCHIBANTE JaHHBIC C HCIOIB30Ba-
HHUEM YKa3aHHBIX TUIIOB BMECTO pabOThI C OTACIBHBIMU OUTaMH, CIIOBaMH U aapecamu. Mojelns ma-
Mt C++ rapantupyet 3¢ dexTuBHy0 paboTy, He 3acTaBlisis Bac MpHU 3TOM paboTaTh C MpPEACTaB-
JICHUSIMU JJAHHBIX B TaMATH. Tak U He JeJaiTe 3Toro.

Ccbinkm
[Dewhurst03] §95
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92. U3b6eranTe reinterpret_cast

Pesiome

Kak rmacut puMcKas TMOCIIOBHIA, Y JDKM KOpOTKHe Horu. He mbiTaiiTech HCIOIb30BATh
reinterpret_cast, 4ro0bl 3aCTaBUTh KOMIHISATOP PACCMAaTPUBATH OMTHI 0OBEKTa OJHOTO THIIA
Kak OUTBI 00beKTa Apyroro tuma. Takoe AeficTBIE MPOTHBOPEYHUT OE30MACHOCTH THIIOB.

O6cyxaeHune

Benomuure: Eciu 6bi aiceme komnunsamopy, on oyoem mcmums (Ierpu CrieHcep).

IpeoGpaszoanue reinterpret_cast orpaxaer mpencraBieHus IPOrPAMMHUCTA O MPEICTaB-
JICHUH OOBEKTOB B ITAMSATH, T.€. IPOTPaMMUCT OepeT Ha ceOsl OTBETCTBEHHOCTD 3a TO, YTO OH JIydIlIe
KOMITMJISITOpPA 3HAET, YTO MOYKHO M YTO Helb3s. KoMIuisTop Mosda cienaer To, 4To Bbl €My CKaxKe-
Te, HO IPUMEHATH TaKylo IpyOyi0 CHIIy B OTHOIIEHHUSAX C KOMIMIATOPOM — TOcienHee aeio. 130e-
raiite Kakux-a100 MpPEeAroIOKEHUH O MPEICTaBICHHH JaHHBIX, NOCKOJIbKY TaKHE MPEIION0KEHHS
OYEHb CHIIBHO BIMAIOT Ha 0€30MaCHOCTh U HAIS)KHOCTD BalIero Koja.

Kpowme Toro, peasbHOCTh TAKOBA, YTO Pe3yJibTaT IPUMEHEHHS Feinterpret_cast eme xyxe,
9YeM IPOCTO HACHIBCTBEHHAs] HHTEPIPETaIMs OUTOB 00BEKTa (Y4TO caMo 1o cebe JOCTaTOYHO HeXO-
po1o). 3a UCKITIOYEHUEM HEKOTOPBIX rapaHTHPOBAHHO 00OpaTUMBIX IpeoOpa3oBaHUil pe3ysbTar pa-
6oTel reinterpret_cast 3aBucur or peanu3anuu, Tak YTO BRI JaXK€ HE 3HAETE TOYHO, KAK NMEH-
HO OH Oyzer paboraTh. DTO OUEHb HEHAJIS)KHOE M HEMEPEeHOCHMOe IIpeoOpa3oBaHue.

NcknouyeHuns

HexoTopbie HU3KOYPOBHEBbIE CHICHU(UYHBIC [T TAHHOW CHCTEMBI IIPOTPaMMbl MOTYT 3aCTaBUTh
Bac MPUMEHUTH reinterpret_cast K moToky GHTOB, MPOXOANIMX Yepe3 HEKOTOPBIM MOPT, HITH JUIS
npeoOpa3oBaHusl LIENbIX 4Kcell B aapeca. Vcmonp3ylTe Takoe HeOe30macHOe MpeoOpa3oBaHUE Kak
MOXHO PEXe M TOJIbKO B TILIATEJIBHO CKPBITHIX 32 a0CTpaKIAMH (YHKLMIX, YTOOBI Balll KO MOXHO
OBLIO TIEPEHOCHTh C MHUHHMMAJIbHBIMM M3MEHEHUsMHU. Ecin Bam TpeOyercsi mpeoOpa3oBaHUE MEKIY
yKa3aTesssMU HECBSI3aHHBIX THIIOB, JIy4Ile BHIIOJHSITH €ro Yepes IpuBeneHue K Void* BMecTo Hero-
CPEICTBEHHOIO MCIIOJIL30BAHMS reinterpret_cast, r.e. BMecTo Koza

T1* pl = ... ;
T2* p2 = reinterpret_cast <72*>( pl );

JIy4uie nmucaTb

T1* pl = ... ;
void* pv = pl;
T2* p2 = static_cast<T2*>( pV );

Ccbinkn
[C++03] §5.2.10(3) * [Dewhurst03] §39 * [Stroustrup00] §5.6
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93. U36eranTe npumeHeHuqa static_cast
K yKasaTenam

Pesiome

K ykazaremsiM Ha quHaMHIECKHe 0OBEKTHI HE CIIEIyeT MPUMEHST peobpa3oBanre static_cast.
Hcnonp3yiite Ge3omnacHbie anbTepHaTuBbl — 0T dynamic_cast [0 nepenpoeKTHpOBaHHsL.

O6cyxaeHune

IMoxymaiite o 3amene static_cast Gosee MomHbIM orepatopom dynamic_cast, u Bam He npu-
JIeTCsl 3aIIOMHIHATh, B KaKHX CIydasx MpUMeHeHue static_cast GesomacHo, a B KaKUX — 4peBaTo He-
npusTHOCTIMA. X0Ts1 dynamic_cast MoXeT oKa3aThCsi HeMHOTo MeHee 3((eKTHBHBIM TPeodpa3oBa-
HHEM, €r0 MPHMEHEHHUE II03BOJSIET OOHAPY)KUTh HEBEpHBIC MPEOOpasOBAHMS TUIIOB (HO He 3a0bIBaiTe
o pekomerarmu 8). Vcmomp3oBanre static_cast Bmecro dynamic_cast HamoMHHAET SKOHOMHIO
Ha HOYHOM OCBEIIICHNH, KOT/Ia BBIMIPHILII IOJUTapa B TO/I 000PaYMBACTCS MEPEIOMAHHBIMU HOTAMHU.

IIpu MpoeKTUpOBaHMHU TOCTapaiTech M30eraTh MOHMKAKOIIECTO MpUBeNeHUs. [lepenpoekTupyiite
Balll KOJl TAaKMM 00pa3oM, 4ToObI TaKoe MPUBEICHHE CTATO U3MHUIIHUM. ECITi BbI BUIMTE, YTO Mepeaac-
Te B (yHKIMIO 0a30BEIi KJIace TaM, I B ACHCTBUTENLHOCTH HOTPeOyeTCs MPOU3BOAHBIN Kiace, Mpo-
CIIEUTE BCIO LETIOYKY BBI30BOB, YTOOBI IIOHATE, TJIE JKE OKA3aIach MOTEPSHHON MH(OpMAIHS O THIIS;
3a4acTyI0 M3MEHEHHE Maphbl IPOTOTUIIOB OKA3bIBACTCS 3aMeYaTeIbHBIM PeLIeHNeM, KOTOPOE K TOMY JKe
JenaeT Koj 0oi1ee MPOCTHIM M MOHSATHEIM.

UpesMepHOe MpUMEHEHNE TIOHIKAIOIIETO TIPUBEICHUS MOXKET CITy>KUTh TIPU3HAKOM CITHILIKOM OSTHO-
ro unrepdeiica 6aszoBoro kiacca. Takoi uHTepdeiic MOXXET MPUBECTH K TOMY, 4TO Oojbluast (QyHKIUO-
HaJIBHOCTb OIPEZEISICTCS B IPOU3BOHBIX KJIACCaX, M BCAKUH pa3 MpH HEOOXOAMMOCTH PaCIMPEHHs HH-
Tepdeiica IPUXOAUTCS UCIONB30BATH IIOHIDKAroMee npuBefeHrne. OHO M3 PelIeHHH TaHHOH mpobie-
MbI — TepenpoeKTHPOBaHKe 0a30Boro HTEepgerica B LENsIX MOBBIIICHHUS (yHKIIHOHATBHOCTH.

Toraa 1 TOIBKO TOT/a, KOTJIa CTAHOBSITCS CYIIECTBEHHBI HAKIIAHBIC PACXO/IbI, BBI3BAHHBIC MPUMEHE-
ureM dynamic_cast (cM. pekoMeHaImo 8), CIeayeT MoayMarh 0 pa3paboTke COOCTBEHHOTO Mpeodpa-
30BaHMsI THIIOB, KOTOpBIiT Hcronb3yer dynamic_cast npu omiaake n static_cast B okoHYaTEIBHON
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 );

Orta napa GyHKImi (110 OHOM JUIs yKa3aTelel U CChIIOK) MPOCTO MPOBEPSET COrIACOBAHHOCT JBYX
BapuaHTOB mpeobpasoBanusa. Bel Moxere nmubo camocTosTensHo mpucnocobuts checked_cast
JUIsL CBOUX HYXJI, TM0O HUCIIOJIB30BATH UMEIOLIMIICS B GHOIHOTEKE.

Ccblnkm
[Dewhurst03] §29, §35, §41 ¢ [Meyers97] §39 o [Stroustrup00] §13.6.2 » [Sutter00] §44
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94. N36eranTe npeodpasoBaHUN,
OTMeHdaKLWwunux const

Pesiome

[IpeoGpa3oBanue THIOB, OTMEHSIONIEE CONST, MOXKET MPUBECTH K HEONPEIEIeHHOMY IOBEe-
HUIO, & KPOME TOTr0, 3TO CBHJETEIbCTBO IUIOXOr0 CTHJIS MPOrPAaMMHUPOBAHMS JaKe B TOM Cilydae,
KOT/1a IPUMEHEHHE TaKOTo MPeoOpa3oBaHusl BIIOIHE 3aKOHHO.

O6cyxaeHune

HpI/IMeHeHI/Ie const — arto nopora C O)IHOCTOPOHHI/IM JABUXKCHUEM, U, BOCIIOJIb30BAaBIINCH 3THM
crnerpdukaropom, Bbl HE JOJDKHBI JaBaTh 3aHUI X0, Eciu BeI oTMeHsieTe cOnst it oObekTa, Ko-
TOpI:Iﬁ HU3HAYAJIbHO 6I>IJ'I OGT)HBHGH KaK KOHCTaHTHLIﬁ, 33.)1HPII71 X044 HpI/IBOHI/IT BaC Ha TeppI/ITopI/II-O HEC-
OIIPE/ICJICHHOTO TOBeIeHHs. Hanpumep, KOMITHIISITOP MOKET (M, ObIBAeT, TaK U MOCTYIAET) [IOMECTUTh
KOHCTAaHTHBIC JaHHBIC B IIaMSTh TOJIBKO IJIA YTCHUA (ROM) WA B CTpaHI/II_ILI ImaMsITH, 3alllUIICHHBIC OT
3anuci. OTKa3 OT CONSt y TaKOro UCTUHHO KOHCTaHTHOTO 00BEKTa — TPECTYIHbBII 00MaH, 3a4acTyio
KapaeMLIfI aBaprIHLIM 3aBepHI€HI/IeM HpOl"paMMLI Hn3-3a HapymeHI/m 3alUThI ITaMSATH.

Jaxke ecnu Balra porpaMma He MOTEPIUT Kpax, OTMeHa CONSt mpexacramisier co60i OTMEHY
06CHIaHHOF0 M1 HE Aej1aeT TOro, 4ero OoT HEe 3aqaCTy10 OXUOarT. Haan/IMep, B HpI/IBeHeHHOM (bpar—
MECHTC HC HpOI/ICXOZ[I/IT BBIJICJIICHHUA MAaCCUBa HepeMeHHOﬁ JUIAHBI:

void Foolish( unsigned int n ) {

const unsigned int size = 1;
const_cast<unsigned int&>(size) = n; // He penante Tak!

char buffer[size]; // Pa3mep MaccuBa
// ... // BCe paBHO paBeH 1

B C++ umeercst 0HO HesiBHOE MpeoOpa3oBaHue CONSt_cast u3 cTpokoBoro autepana B char®:
char* weird = "Trick or treat?";
Kommusitop Mosya BeImonHseT npeobpasoBanue const_cast us const char[16] B char®.
D10 npeodpazoBaHKe M03BOJICHO s coBMecTuMOocTH ¢ API B ctuine C, XOTS U pecTaBIseT co00i
nbipy B cucteMe TUIoB C++. CTpOKOBbIE JTUTEpaIbl MOTYT pa3MelIaThCsl B HAMATH TOJIBKO JJIS YTe-
HUS, U NONbITKA H3MEHEHUS TAKOW CTPOKU MOXET BbI3BAaTh HAPYIIEHHUE 3AILUTHI TaMATH.

NcknoveHunda

[IpeobOpaszoBanue, oTMeHsIONIEe CONST, MOXKET 0Ka3aThCsl HEOOXOJUMBIM JUIS BbI30Ba (DyHKIMH
API, HeKOppeKTHO yKa3bIBAIOIIEH KOHCTAHTHOCTH (CM. pekomeHmaruro 15). OHO Takke IMOJIe3HO,
Korga (yHKIMS, KOTOpas JOJDKHA IMOJy4aTh U BO3BPALATh CCHUIKY OJHOTO M TOTO XK€ THUIa, UMEeT
KaK KOHCTaHTHYIO, TaK 1 HEKOHCTaHTHYIO IIEPErpy3Ky, IPUIEM OHA U3 HUX BBI3BIBAET APYTYIO:

const Object& f( const Object& );
Object& f( Object& obj ) {
const Object& ref = obj;
return const cast<object&>(f(ref)) // Tpeobpa3oBaHune
/ BO3Bpaljaemoro Tuna
Ccbikm

[Dewhurst03] §32, §40 * [Sutter00] §44
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95. He ucnonb3ynte npeodbpasoBaHue TUMNOB
Bctune C

Pesiome

Bospact He Bcernma o3Hauaetr MyapocTb. Ctapoe npeodpa3zoBanue THUNOB B cTuie C MMeeT pas-
JIMYHYIO (M YacTO OMNACHYI0) CEMaHTHUKY B 3aBUCHMMOCTH OT KOHTEKCTa, CIPATAHHYIO 3a €IUHBIM
CHUHTaKCUCOM. 3aMeHa npeobpazoBanus TUIOB B cTiiie C npeoOpa3oBaHusMu C++ TOMOXKET 3alllu-
TUTBCS OT HEOXKHUJAHHBIX OIIHOOK.

O6cyxaeHune

OpHa u3 npoOiieM, CBS3aHHBIX ¢ MpeoOpazoBaHueM THIOB B cTiie C, 3aKIII0YAETCsl B TOM, YTO
OHO HCIHOJIB3YET OJMH U TOT )K€ CHUHTAKCHUC JJISl BBINOJHEHUS! HECKOJIBKO Pa3HBIX Bellleil, B 3aBUCH-
MOCTH OT TaKMX MeNOo4YeH, Kak, HalpuMep, Kakue MMEHHO 3arojoBOYHBIC (DaiiIbl BKIIOYEHBI MPU
nomomu aupektussl #include. TlpeoGpasosatus TuioB B cruiie C++, COXpaHsist ONPEIEICHHYO
OTIACHOCTb, NMPUCYIIYIO PeoOpa3oBaHUsIM BOOOIIE, IMEIOT YETKO JOKYMEHTHPOBAHHOE NpeIHa3Ha-
YEeHHUE, UX JIETKO HaWTH, JOJIbIIE MHUCaTh (YTO JaeT BpeMs ABAXAbl MOJyMaTh IPU UX HCIOJIb30Ba-
HHUH), U He MO3BOJIIOT HE3aMETHO BBIMOJHUTH OMACHOE MpeoOpa3oBaHue reinterpret_cast
(cM. pexomeHnnanuo 92).

PaccMoTpuM crremyromiumit Kof, B KoTopoM Derived — npousBoaHblii oT 6a30BOro kiacca Base:

extern void Fun( Derived* );

void Gun( Base* pb ) {
// Byaem cumTaTb, 4TO (QyHKUMSA Gun 3HaeT, 4yTo pb B
// DeNCTBUTENbHOCTWU yKa3biBaeT Ha 06bekT Tuna Derived u
// XoyeT nepepaTh ero GpyHKuUMM Fun
Derived* pd = (Derived*)pb; // Nnoxo: npeobpa3oBaHue
y Fun( pd ); // B cTune C

Ecnu dyHKims GUn uMeeT IocTyn K onpeneieHuo Derived (Hampumep, IpH BKIFOYCHHUH 3a-
rosioBouHoro ¢aiina derived. h), To komnusTOp MMEET BCIO HEOOXOUMYIO HHPOPMALIHIO O pa3-
MeIIeHnH 00BEKTa, YTOOBI BHIIIOIHUTE BCE HEOOXOMMMBIC ACHCTBUS MO0 KOPPEKTUPOBKE yKa3aTells
npu npeobpasoBanuu oT Base k Derived. Ho eciau aBTop GUN 3a0bUI BKIIKOYMTH COOTBETCTBYIO-
mmii Qaiin onpeneneHus, ¥ GYHKIHE GUN BHIHO TOJIBKO MPEABAPHUTEIBHOE OOBSIBICHHE Kiacca
Derived, To kommuisitop Oyner mojarath, uTo Base u Derived — HecBs3aHHBIC THITBI, U HH-
TepIpeTHpyeT OUTHI yKasarens Base® kak OuTh ykasarens Derived®, He aenas HUKaKHX KOPPEK-
LWi{, KOTOPBIE MOTYT AUKTOBATHCS Pa3MEIICHUEM 00BEKTa B MAMSITH!

KopoTko roBopsi, eciu Bbl 3a0yzeTe BKIIOYUTH OINPEICICHHE Kiacca, TO Ball KOJ MOXET aBa-
PHIHO 3aBepIIMTHCS 0€3 BUIUMBIX MPUYUH, IPH TOM YTO KOMIIHJIATOP HE COOOLIMI HH 00 OJHOU
omubke. M36aBuMcst OT MPOOIEMBI CIICTYIOLUIMM CIIOCOO0M:

extern void Fun( Derived* );

void Gun( Base* pb ) {
// ECnn Mbl FapaHTUMpOBaHHO 3Haem, 4TOo pb Ha camom paene
// yka3biBaeT Ha obbekT Tuna Derived:

// |]peo6pa3OBaHme B cTune C++
Derived* pd = static_cast<Derived*>(pb);
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// B NpOTUBHOM C/ly4yae cnejyeT WCNONb30BaThb

// = dynamic_cast<Derived*>(pb);
Fun(pd);

Teneps, ecay y KOMITWIATOPA HELOCTATOYHO CTATHUECKOH HHGOPMAIMK 00 OTHOIICHUIX MEXIY
Base u Derived, on BeiBezier coolbuieHre 00 OMIMOKE, BMECTO TOrO YTOOBI aBTOMATHYECKU IIPH-
MEHHUTH MMOOUTOBOE (M MOTEHIMAILHO OMacHoe) mpeobpazoBanue reinterpret_cast (cm. peko-
MEHIanum 92).

[IpeoGpaszoBanus B ctuine C++ MOTYT 3alIMTHTh KOPPEKTHOCTH BalIeTO KOJa B MPOLECCEe BO-
nrouu cuctemsl. [lycTh, HanpuMmep, y Bac eCTh uepapxus ¢ KopHem B Employee, u Bam Hao or-
penenuTh YHUKATBHBIN HaeHTHduKaTop ID mis kaxkmoro oobekra Employee. Ber Mmoxete omnpene-
nuTh ID KaK ykaszaTenb Ha cam o0bekT Employee. Ykasarenu oJHO3HAYHO UACHTHHHUIUPYIOT 00b-
€KThbl, HA KOTOPbIE YKa3bIBAIOT, U MOI'YT CPABHUBATHCS HA PABEHCTBO APYI APYry — 4YTO B TOYHOCTH
TO, 4TO HaM U Hajo. UTak, 3anumem:

typedef Employee* EmployeelD;
Employee& Fetch( EmployeeID 1id ) {

-

return *id;

ITycTb BBl KOAMpPYETE YaCTh CUCTEMBI ¢ AaHHBIM Au3aiiHoM. IIycTh no3xe BaM TpebyeTcs coxpa-
HATH BAIlIM 3aITUCH B PEIIIHOHHOI 6a3e maHHBIX. IIOHATHO, 4TO COXpaHEHHE yKaszaTenel — He To,
4yTo BaM TpeOyercs. B pesynbrare Bbl U3MEHseTe IU3aliH TakK, YTOObl KaX[blil OOBEKT MMeEN YHHU-
KaJIbHBIA 1EJIOYUCIICHHBIN HIAeHTH(UKaTop. Torna NenoYrciaeHHbI HICHTU(PHKATOP MOXET Xpa-
HHTBCS B 0a3e MaHHBIX, a XdlI-Tabinua otodpaxkaer uaeHturkaropsl Ha ooObekTel Employee. Te-
neps typedef Beirmsaaut ciemyrommm o6pasom:

typedef int EmployeelD;

Employee& Fetch( EmployeeID id ) {
y return employeeTable_.Tookup(id);

DTO KOPPEKTHBIN JM3aiiH, U BBl OKHIAETe, 4TO 000 HeBepHOEe yrmoTpebiaenue EmployeeID
JOJDKHO TPHUBECTH K OIIMOKE BPEMEHU KOMITMWIIALMU. Tak ¥ MOJIydaeTcs, 32 UCKIIOUEHHEM CIIEIyIo-
iero HeOOobIIOro (parMeHTa:

void TooCoolToUseNewCasts( EmployeeID id ) {

Secretary* pSecretary = (Secretary*)id; // nnoxo:
/ ... // npeobpa3oBaHue B cTune C

Ipu wucnonb3oBanun crapoit uHcTpykumu typedef mpeobpasoBanue B criste C BBIIOJHSET
static_cast, npu HOBOIi OyieT BHITOIHEHO reinterpret_cast ¢ HEKOTOPHIM HEIBIM YHCIIOM,
YTO JACT HaM HEONPeAeIeHHOE II0OBEJEHUE IIPOrPaMMBbl (CM. peKOMEHAaIHI0 92).

IpeobpazoBanus B ctaine C++ mpolne UCKaTh B HCXOAHBIX TEKCTaX IPU MOMOIIH aBTOMAaTHYe-
CKOI'0 UHCTPYMEHTapus Hanoao0ue grep (Ho HUKAKOE PEryaspHOE BbIpaXeHHe grep He IO03BOIUT
BBUTOBUTh CHHTAKCHC IpeoOpasoBanmsa TumoB B ctuie C). ITockombky mpeoOpa3oBaHMSI OYEHB
omacHsl (B ocobenHocTr static_cast mis ykasareseii u reinterpret_cast; cM. pekoMmeHa-
o 92), MCnosb30BaHME ABTOMATU3UPOBAHHOIO MHCTPYMEHTApHUs Ul UX OTCICKHMBaHUS — He-
ImIoxas ujesl.

Ccblnkm
[Dewhurst03] §40 » [Meyers96] §2 o [Stroustrup00] §15.4.5 * [Sutter00] §44
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96. He npumeHanTe memcpy nnm memcmp
K He-POD tunam

Pesiome

He paGotaiiTe peHTTeHOBCKUM ammnaparoM (cM. pekomenpanuio 91). He ucnonesyiite memcpy
1 Memcmp Juist KOIMPOBaHUS WM CPABHEHUS 4ero-IIM00 CTPYKTYPUPOBAHHOIO Oojiee, 4ueM OObIYHAs
aMSATh.

O6cyxaeHune

OyHKIMU MemCcpy 1 memcmp HapywaT cUcTeMy THIOB. Vcronap30BaTe memcpy it KOIUpo-
BaHMS 00BEKTOB — 3TO TO XK€, YTO UCIIOIB30BAaTh KCEPOKC Il KOIMMPOBAHUS ACHET, a CPABHUBATH
00BEKTHI IPH MOMOILK MEMCMP — TO XKe, YTO CPABHUBATH ABYX JICONAPIOB MO KOJIWYECTBY MATEH.
VHCTpYMEHTBI U METOIBI MOTYT Ka3aThCs IOIXOSIIMMH ISl BRIOJIHEHUS] pabOThHI, HO OHU CIMIL-
KOM TpyOBI 715l TOTO, YTOOBI C/IENATh €€ MPABHILHO.

O6bekThl C++ mpeHa3HAYEHBI ISl COKPBITHS IaHHBIX (BO3MOXKHO, HANOOJIee BaYKHBIN MPHHIUIT
B pa3paboTke mporpaMMHOro obecriedeHus; cM. pekomeHaanuio 11). OObEeKThl CKPBIBAIOT JaHHBIC
(cM. pexomenpanuio 41) U MPEIOCTABISIOT TOYHBbIC aOCTPAKIMU Ui KOMUPOBAHMS 3THUX JaHHBIX
MOCPEJCTBOM KOHCTPYKTOPOB U OIIEPaTOPOB MpHUCBauBaHus (CM. pekoMmeHaanuu ¢ 52 mo 55). [poii-
THUCB 110 HUM I'PyObIM HHCTPYMEHTOM THUIIa MEMCPY — Cephe3HOE HapyIIEHUE MPUHIUIIA COKPBITUS
nH}opMaIK, KOTOPOE 3a4acTyl0 NMPHUBOJUT K yTEUKaM MAMSITH U PECypcoB (B JydIleM Clydae),
aBapUITHOMY 3aBEpIICHHIO MPOTPaMMBI (B CIy4ae IMOXYXKE) WM HEONPEEIEHHOMY IOBEACHHUIO
(B camom xyamiem cirydae). Hanpumep:

{

// Co3paem ABa int B namaTu )
shared_ptr<int> pl( new int ), p2( new int );

memcpy (&pl, &p2, sizeof(pl)); // Tak AenaTb Henb3a!!!

} // YTeuka namsaTu: p2 HUKOrAa He yjaanseTcs
// TNoBpexaeHne namsaTu: pl yaansetca ABaxApl

HeBepHoe npuMeHeHre MEMCPY MOXKET BIAMATH Ha Takue (yHAAMEHTAJIbHBIC CBOWCTBA, KaK THII
U CYHUIHOCTh 00bekTa. KOMIUIATOPBI YacTo A00aBISIOT K MOJUMOP(HBIM OOBEKTaM CKPBITHIC JaH-
HbIC (TaK Ha3bIBAGMBbIN yKa3aTellb Ha BUPTYAIbHYIO Ta0JHILy), KOTOPBIC ONPEACISIIOT CYIIHOCT 00b-
eKTa BO BPEMsl BBINOJHCHUS IPOrPaMMBbI. B ciydae MHOXECTBEHHOTO HACJCIOBAaHUS B OOBEKTE CO-
JEPXKUTCS HECKOJIBKO TaKUX TaOJHMIL, C Pa3IMIHBIMU CMEIICHUSAMH BHYTPH 00BCKTA, H OOJIBLIMHCTBO
peanu3aiumii 100aBISIOT JOMONHHUTEIBHbIE BHYTPCHHHE YKa3aTeNlH HPH BHPTYaJbHOM HACICIOBA-
Huu. [Ipu 0OBIYHOM HCIIONB30BAHUK KOMIMIISITOP MPHHHUMAET MEPBI ISl KOPPEKTHOTO YIIPABICHUS
BCEMH CKPBITBIMH MOJISIMH; TPUMEHEHHE MEMCPY CIIOCOOHO BHECTH B 3TOT MEXaHHU3M TOJIBKO Xa0C.

Ananoruuso, GyHKIHs MemCmp — HEMOAXOMALIMI HHCTPYMEHT [UIsl CPaBHEHHUSI 4ero-Tto Oouiee
CJIO)KHOTO, YeM MpPOCTO HaOopbl OuTOB. MHOTIA 3Ta (QYHKIMS JeNlaeT CIMIIKOM Malio (Hampumep,
cpaBHeHHE CTPOK B cTriie C — He TO XKe, YTO M CPABHECHHE YKa3aTelse, IPU IIOMOIIH KOTOPBIX 3TH
CTPOKH PEaIM30BaHbl). A HHOIIA, KaK 3TO HH MapajoKCalbHO, MEeMCMmp AeaaeT CIMIIKOM MHOIO
(HampumMep, MEMCMP MOKET COBEPLICHHO HANIPACHO CPABHHUBAThH OAMTHI, KOTOPHIC HE SIBJISIOTCS Ya-
CTBIO COCTOSIHHSI 0OBEKTa, TAKHE KAK 3alOJIHATENIH, BCTABICHHBIC KOMITHISATOPOM [UIsl BBIPABHUBA-
Hust). B 06oux ciydasix pe3ysibTaT CpaBHEHHS OKa3bIBACTCS HEBEPHBIM.

Ccblnkm
[Dewhurst03] §50 « [Stroustrup94] §11.4.4
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97. He ncnonb3yiite o6 begNHEHUS
ANg npeobpasoBaHnn

Pesiome

XUTpOCTh BCE PAaBHO OCTACTCA JIOKBIO: OOBEIMHEHMS MOXKHO WCITIONB30BaTh U IMOMyYCHHUS
“npeobpazoBaHus THIA O3 MpeoOpa3oBaHus’, 3alMChIBas UHPOPMALMIO B OAMH WIEH M CUMTHIBAs U3
apyroro. OnHako 3T0 eme Gojiee ONacHO M MeHee IpeAcKasyeMo, YeM HpUMEeHeHue reinterpret_
cast (cM. pexomeHIaluio 92).

O6cyxaeHune

He cuntsiBaiiTe qaHHbIE U3 MMOJIT 00BEAUHEHIS, €CIIH MTOCICIHSS 3aliUCh ObllIa HE B 9TO )K€ IOJIE.
UreHne u3 Mo, OTIIMYHOTO OT IO0JISl, B KOTOPOE MPOM3BOJMIIACH 3alMCh, UMEET HEOIpeleIeHHOe
MOBEIECHNE, U HCIOJB30BAHME DTOTO METOJA €IIe XYKe, YEM IMPUMEHEHHE reinterpret_cast
(cM. pexoMeHaanuo 92); B MOCIEIHEM Cllydae KOMIIWIATOP, KAK MUHHUMYM, MOXXET NPeNynpeauTh
MPOTpaMMHCTa W HE JOIMYCTHTH “HEBO3MOKHOM HHTepIpeTanuu’” Hamomobue ykasarens B char.
[Ipu ncnonb30BaHMM AJIst 3TOW LEeNM 0ObEANHEHNSI HUKaKas HHTEPIPETALs He IPUBEAET K OIINOKe
BpPEMEHH KOMITHJISIIKY (KaK ¥ K HAJIe)KHOMY PE3yJIbTary).

PaccmoTpum ¢parmMeHT Koja, NMperHa3sHAYEHHOrO JUIS COXPAaHEHHs 3HA4YEeHUs OJHOTO THIIA
(char¥*) u BeIOOpKH OUTOB 3TOTO 3HAYEHHMS B BUJIE BennunHbl uHoro Tuma (1ong):

union {

Tong intvalue_;
char* pointervalue_;

pointervalue_ somePointer;
long int gotcha = intvalue_;

31ech ecTh BE MPOOJIEMBI.

o Jlannwiii k00 mpebyem caumkom mHoeozo. OH monaraercs Ha To, uro Sizeof(long)
u sizeof(char*) paBHbl U YTO UX OUTOBBIE MPEACTABICHUS HACHTHYHEL. DTH YTBEPKIE-
HUSL CIIPAaBEUIUBbI HE JISI BCEX BO3MOMKHBIX peann3auii (CM. pekoMeHaaruo 91).

o Onu CKpbvleaem ceoe npe()Has’Haquue Kak om 4Yenoeexka, maxK u om Komnuusimopa. I/Il"pI)I
C O6’be,Z[I/IHeHI/IHMI/I 3aTPYAHAIOT OJIA KOMITUJIATOPA IMOUCK OH_II/I6OK, CBsA3aHHBIX C TUIIAMH, a JIJIA
YEeJI0BEKA — BBISIBICHHE JOIMUSCKUX OIINOOK.

NcknouyeHuns

Ecmu nBe POD-CcTpyKTyphl SBJISIOTCS WieHaMH OOBEAMHEHHS W HAYMHAIOTCSA C ITOJICH OIHUX
U T€X YK€ TUIIOB, MOXKHO 3aITUChIBATh OJJHO U3 TaKUX IOJIEH, a 3aTeM CUMTHIBATh JaHHBIE U3 JAPYTrOro.

Ccblnkm
[Alexandrescu02b] * [Stroustrup00] §C.8.2 « [Sutter04] §36
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98. He ucnonb3ynTe HeM3BeCTHbIE apryMeHTbl
(TpoeTouun)

Pesiome

Hamuune tpoetounii B C++ — onacHoe Hacieaue C. M30eraiite ux B CBOMX MpOrpamMMax; McC-
II0JIb3YHTE BMECTO 3TOI'0 BHICOKOYPOBHEBBIE KOHCTPYKIMH 1 OuOnorexu C++.

O6cyxaeHune

(DyHKI.[I/II/I C ICPEMEHHBIM KOJIMYCCTBOM apryMEeHTOB OJOCTATOYHO y,I[O6HbI, OJHAKO HMCIIOJIB30Ba-
HHUEC HCU3BCCTHBIX apryMCHTOB B CTHJIC C— He J'Iy‘-IHII/Iﬁ croco0 MOJTYYCHHUA TaKUX (I)yHKHI/Iﬁ Ot
APryMEHTBI UMECIOT MHOI'O CEPHE3HBIX HEJOCTATKOB.

e Heoocmamounasi 6eszonachocmv munog. 110 CyTH, TPOETOYHE TOBOPHUT KOMIIHJIATOPY:
“Beikitoun Bee mpoBepku. C 3TOro MOMeHTa 51 Bce Oepy Ha ceOsi, U Ternepb HauuHaeT pabo-
Tath reinterpret_cast”. (Cum. pekomeHpamuio 92).

° CuﬂbHOe CeA3bleaHUe U H€O6XO0LM/IOCmb CO2NlACOBAHUS 8bl3bI6AEMOC0 U 8bl3blEAIOULECO KO()CI
spyunyro. IIpoBepka THIOB S3bIKOM OKAa3bIBAaeTCSl OTKJIIOYEHA, TAK YTO BBI3BIBAIOLIMH KOI
JIOJDKEH MCIIOJIb30BaTh MHBIE CIIOCOOB! 11l COOOIIEHHS O THIAX MepeaaBacMbIX apryMEHTOB.
Takue npoTokoisl (Hanpumep, GopMarHas crpoka printf) noxsepskensl ommMbOKam U He-
0e30macHbl, HOCKOJIbKY HE MOTYT OBITh IOJIHOCTBIO IIPOBEPEHBI HU BBI3BIBAIOLINM, HHU BBI3bI-
BaeMbIM KoZioM. (Cm. pekomenamuio 99.)

e Heonpedenennoe nogeoenue 011 00bekmos munos, aguaowuxca kiaccamu. Ilepenada gero
651 TO HU ObLI0 KpoMe POD ¥ NpUMUTUBHBIX THIIOB BMECTO TPOETOUYMI NMPUBOJUT K HEOI-
penenenHoMy moBezieHMI0 B C++. K cokaneHuro, 60IBIIMHCTBO KOMIIMIISITOPOB JaXKe HE
IpenynpexaacT 00 TOM.

e Heuszgecmnoe xonuvecmso apeymenmos. Jlaxe B ciydae npocredmux QyHKUUN ¢ HepeMeH-
HBIM KOJIMYECTBOM apryMEHTOB (HampuMep, Min) BaM Bce paBHO Tpedyercsi IPOTOKOJ, HO-
3BOJIIOIIMH YKa3aTh KOJMYECTBO IHepelaBaeMbIX apryMeHToB. (Kak HU cMmelHO, HO 3To,
HOXKalyd, XOpollee CBOMCTBO, IOCKOJIBKY SIBJISIETCS €IIe OJHUM IIPENATCTBUEM LIMPOKOMY
pacnpocTpaHeHuIo (pyHKLUI ¢ IepEMEHHBIM YUCIOM apryMEHTOB. )

W36eraiite TpoeTounii B cUrHaTypax Bammx GyHKIuiA. V30eraiite BbI30Ba QYHKIMN ¢ IEPEMEHHBIM
KOJIMYECTBOM apTyMEHTOB CO CBOMMY COOCTBEHHBIMH CHUTHATYPAMH, JAXE SCIM 3TO BIIOJIHE KOPPEKT-
Hble GYHKIMK U3 cTaHaapTHOM Oubimoreku C, Takue kak Sprintf. Bemosel sprintf gacro Beirs-
IaT 6oJiee KOMIIAKTHBIMU M TIPOCTBHIMU /IS TIOHMMAHHsI, YeM 3KBUBAJICHTHBIC BBI3OBBI C HCIIONB30BA-
unrem QopmarupoBanus Stringstream u omeparopoB operator<<-— Tak ke, Kak Jierde CecTh
B MalllMHY, He 000py/I0BaHHYIO PEMHSIMHU M MOAYLIKOH Ge3omacHocTH, /1a emle U 0e3 asepen. Y oocTBa
IIPY MCTIOJB30BaHUN TAKUX (YHKIWH HE CTOST BO3HHUKAIOLIErO NPH 3TOM pucka. DyHKIMH B CTHIE
printf npexcrasisror co6oii cepbestyro npobdiemy Ge3omacHoctH (cM. [Cowan01]), Tak 4To nMeeT-
sl Lernas OTpacib pa3pab0TKH HHCTPYMEHTApHs IS TOMCKa OMMOO0K Takoro poaa (cM. [Tsai01]).

Jlydie ucnons30BaTh OE30ITacHEIC B CMBICIIE THIIOB OMOMOTEKH, KOTOPBIE ITOANEPKUBAIOT ITEpEeMEH-
HOE KOJIMYECTBO apryMEHTOB MHBIMH cpezicTBamu. Hanpumep, Oubmmoteka gopmarupoBanus [Boost] mc-
noJb3yeT HoBee cpencta C++ Uit COBMELIEHHs 6€30I1aCHOCTH CO CKOPOCTBIO U YI00CTBOM.

Ccblnkm
[Boost]  [CowanO01] ¢ [Murray93] §2.6 ¢ [Sutter04] §2-3 » [TsaiOl ]
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99. He ucnonb3ynte HepencTBUTEsNibHble
00BbeKTbl U HeOe3onacHbie pyHKUUN

Pesiome

BelI ke He ucrosb3yeTe MmpocpoueHHbIe JiekaperBa? M HenelcTBUTENbHBIE OOBEKTHI, U “‘aHTHKBap-
HblE”, HO HeOe30IacHble (DYHKIMH CIOCOOHBI HABPEUTD 3I0POBbIO BALlMX IPOIPAMM.

O6cyxaeHune
Hmeercst Tpr OCHOBHBIE KATETOPHH HEICHCTBUTEIBHBIX O00BEKTOB.

o Vuuumoorcenmnvie 06vexmol. TUITHYHBIMH InpuMepaMu TaKUxX 00BEKTOB SIBJISIFOTCS aBTOMATH-
YECKUEC O6'I>eKTI:I, BBIIICAIINEC U3 obnactu BUIUMOCTH, U YAAJICHHBIC TUHAMHUYCCKUEC 00BeK-
Thl. [Tocie Toro Kak Bbl BhI3BAJIU JACCTPYKTOP 06T)€KTa, €ro BpeMs JXU3HU UCTCKIIO, U JII00BIC
Z[eﬁCTBHH C HUM He0e30IMacHbI U MPUBOJAT K HETIPECACKA3yEMBIM ITOCJICICTBUAM.

o Cemanmuuecku Hedelicmeumenvhvle 00bekmol. TUTIMYHBIE TPUMEPBI BKIFOYAIOT ‘“‘BHCAYME”
yKaszaTeln Ha yIaleHHbIe O0BEKThI (HAlpUMep, yKasaTelb P rocie BoimonneHus delete p;)
W HeICHCTBUTENbHBIE MTEpaTophl (Hampumep, vector<T>::iterator i mocie BCTaBKH
B HayaJlo KOHTeHHepa, K KOTOpOMy oOpalljaeTcst UTepaTop). 3aMeTuM, YTO BUCSYME YKa3aTelu U
HeZIeHCTBUTENIbHBIE UTEPATOPhI KOHIENTYaTbHO HICHTUYHEI, U MIOCIIEIHIE YacTO HelIOCPEICTBEH-
HO coziepxat repsble. OObIMHO HEOE30MacHO M HENPEICKa3yeMo JeNaTh YTO-JIM00 C TAKUMH YKa-
3aTesIMU U UTEPaTOpaMH, 3a MCKIIOUYEHHEM NPHCBANBaHMUS IPYroro KOPPEKTHOTO 3HAYCHUS He-
JelicTBUTEIEHOMY 00BEKTY (Harpumep, P = hew Object; mmi = v.begin(Q);).

e Obvexmul, Komopble HUK020a He Ovlnu Oeticmeumenbhbimu. IIpuMepsl BKIIOUAOT 00BEKTHI,
“mostydeHHbIe” MyTeM MpeoOpa3oBaHus yKa3aTess ¢ HCIOIb30BaHneM reinterpret_cast
(cM. pekoMeHanuo 92) uiy npyu oOpallleHuy 3a Npeelbl IPaHull MacCHBa.

Huxkorna He 3a0bIBaiiTe 0 BpeMEHH KU3HH OOBEKTAa M €0 KOPPEKTHOCTH. He pa3piMeHOBBIBaTE
HeIeWCTBUTEIbHBIC UTEPATOPBI U yKa3aTenu. He nenaiiTe HUKaKUX MPEANONIOKEHUH O TOM, 4TO Je-
JaeT u 4ero He genaer omneparop delete; ocBoOOkICHHAS TAMSTH — ITO OCBOOOIKICHHAS MAMSITB,
1 oOpalleHuii K Hell He JOJKHO OBITh HU MPU KakuX ycioBusaxX. He meitaiiTech UrpaThCs co Bpeme-
HEM XHM3HH 0OBeKTa IyTeM BbhI30Ba IECTPYKTOpa BpydHyto (Hampumep, obj.~T()) ¢ mocremyro-
[IMM BBI30BOM pa3MEIIAIoONIero New (CM. peKOMEHIAIHIO 55).

He ucnons3syiite nebesomacnoe Hacaeactso C: strcpy, strncpy, sprintf wmm npoune
(YHKLUH, KOTOPBIE BBIMONHSIOT 3amuch B Oydep 6e3 mpoBepKU BBIXOAa 3a ero mpeaenbl. OyHKIus
Strcpy He BBINOJHSACT NMPOBEpKH rpaHull 0ydepa, a pynkuus [C99] StrnCpy BhINOIHIET MPOBEp-
Ky, HO He JJOOaBJIseT HYJICBOM CHMBOJI NP BBIXOJIe Ha rpaHuiy. O0e 3TH GYHKIUH — MOTSHIHATb-
HBI MCTOYHHK HENpUsATHOCTEH. Mcnonb3yiiTe coBpeMeHHbIe, Oosee Oe30macHbie U THOKHUE CTPYKTY-
pBl B (QYHKIMH, Takue, KOTOpPbIE HUMEIOTCS B CTaHAApTHOH OuoOmmoreke C++ (CcM. pekoMeHIa-
uuto 77). OHM He Bcerja COBEpIICHHO Oe30MacHbl (B OCHOBHOM 3TO CBSI3aHO C BOIpocamu S dek-
TUBHOCTH), HO CYIIECTBEHHO MEHBIIE MOABEPKEHBI OMIMOKAM ¥ IMO3BOJIIOT CO3AaBaTh ropaszio
Gonee Oe30mMacHBIi KOII.

Ccbikm
[C99] o [Sutter00] §1 * [Sutter04] §2-3
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100. He paccmaTpuBanTe MacCUBbI
nonumMmopd@HoO

Pesiome

IMomumopdHas padoTa ¢ MaccuBamu — Oosblias omunoOka. K coxxaneHnro, 00bIYHO KOMITHIISITOP
HHUKaK Ha Hee He pearupyeT. He momanaiitech B 3Ty JOBYIIKY!

O6cyxaeHune

VYkazarenu ciaykaT OZHOBPEMEHHO JUIS JIBYX LIEJCH: B KaueCTBE Majloro pasmepa MACHTH(UKA-
TOPOB O0BEKTOB U B KAYECTBE UTEPATOPOB U1l MACCUBOB (OHH MOTYT 00XOJIUTh MAaCCHBBI 0OBEKTOB
C HCIOJIb30BaHUEM apU(PMETHUKH yKa3zareneil). B kauecTBe MICHTU(PHKATOPOB MMEET CMBICI pac-
cMaTpuBarh ykasareib Ha Derived kak ykasatens Ha Base. OIHAKO KaK TOJBKO MbI IEPEXOIUM
KO BTOpOIi LIeJIH, TaKasi 3aMeHa He paboTaeT, MOCKobKy MaccuB 00bekToB Derived — coBceM He
TO e, 4TO M MaccuB 00beKTOB Base. UToObl MpOMLIIOCTPUPOBATh CKa3aHHOE, 3aMETHUM, YTO
1 MBILIb, ¥ CIIOH — 00a MJIEKONHUTAIOIIHe, HO 3TO HE 3HAYNT, YTO KOJOHHA U3 CTa CIOHOB OyAeT 1o
JUIMHE TaKOH K€, YTO ¥ KOJIOHHA U3 CTa MBILICH.

Pa3mep nmeer 3nauenue. Ilpu 3amene ykasatens Ha Derived ykasarenem Ha Base KOMIWIIS-
TOp TOYHO 3HAET, KaK CIIeAYeT MOJKOPPEKTUPOBATh (P HEOOXOJMMOCTH) YKa3aTejb, TOCKOJIbKY
Yy HEero €CTh AOCTaTOYHOE KOJMYecTBO MHpopManuu 00 oboux krmaccax. OmHAKO NMPH BBHITOJHEHHH
apu)MeTHUECKUX Olepaluii Haj ykasareleM P Ha Base kommuustop Bbrumcisier p[n] kak
*(p+n*sizeof(Base)), takum 0Opa3oM Iojarasch Ha TO, YTO OOBEKThI, HAXOISALIMECS B [AMS-
TH, — 3TO O0BEKTHI THIA Base, a He HEKOTOPOTro MPOU3BOAHOTO TUIIA, KOTOPBIH MOXET UMETh ApY-
roit pasmep. Ilpencrasnsere, Kakas epyHIa MOXKET IIOJIYIUTHCS IIPU paboTe C MacCUBOM OOBEKTOB
Derived, eciu BBl mpeobpasyere ykasareib Ha Haualo 3TOr0 MAacCHBa B yKa3aTelb THIa Base®
(4TO KOMIIWJITOP BIOJHE IOIYCKAaeT), a 3aTeM IPUMEHHTEe apu(pMETHYECKHE ONepaluy K dTOMY
yKa3aTesro (YTO KOMITWIIATOP TAaKXkKe MPOIYCTUT, HE MOPTHYB IJ1a30M)!

Takue HENPUATHOCTU MPEACTABJISAIOT COOOW PE3yNIbTaT B3aWMOJCHCTBHS JIBYX KOHULEMIUI —
3aMEHMMOCTH YyKa3aTeJiel Ha IMPOU3BOAHBIN KJlacC yKazaTellsiMi Ha 0a30BbIi Kilacc, U yHAcJIeOBaH-
Hoii oT C apudMeTHKOii yKa3zarenei, KoTopas CYHTAeT yKa3aTeld MOHOMOP(GHBIMH M HCIOJIb3YeT
IIPU BBIYMCIICHUSAX TOJIBKO CTAaTHYECKYI0 HH(POPMALHIO.

Jnst XpaHeHHus MaccuBa MOIMMOP(HBIX OOBEKTOB BaM HY)KEH MacCHUB (a elle Jiyqile — KOHTEH-
HEp; CM. peKOMeHJaluto 77) ykazaTenell Ha 6a30Bblil Kilacc (HampuMep, OObIUHBIX yKa3aTeslel iy,
9TO ere Jydllie, MHTEUIEKTYaabHBIX yKazaTesneid shared_ptr; cm. pekomenmanuio 79). Toraa ka-
JKIBIA yKa3aTelb MacCHBa YKa3blBaeT Ha MOJUMOP(HBINH 00BEKT, CKopee BCero, 00ObEKT B TUHAMHU-
4yeckd BbiieneHHOM mamstu. (Ecnu Bbl xoTHTE 00ecnieunTh HHTEpdeic KoHTelHepa MoIMMOP(HBIX
00BEKTOB, BaM HAJ0 HMHKAICYJIMpPOBaTh BEChb MACCHB M IPEAOCTaBUTh COOTBETCTBYIOLIMH I1OJIU-
MOpGHBIIT UHTEpQEIC AT BBIMOIHEHUS UTEPALIHIA. )

KcraTu, onHa U3 npu4rH, 0 KOTOPOH B HHTepdeiicax cieayeT NpeaoYuTaTh CChUIKN yKa3are-
JISIM, 3aKJIIOYAETCSl B TOM, YTOOBI OBIJIO COBEPILEHHO OYEBHUAHO, YTO PEYb WAET TOJIBKO 00 OTHOM
00beKTe, a He 0 MacCUBE 0OBEKTOB.

Ccblnkm
[C++TR104] * [Dewhurst03] §33, §89 ¢ [Sutter00] §36 » [Meyers96] §3
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Pe3iome u3 pe3iome

Bonpockl opraHmMsauum u ctpaterum

0. He mestounTech, niau Uto He ciieyeT CTAHAAPTU3HPOBATH
Craoicem Kpamko: He MeloUUmecs.

1. Komnuaunpyiite 6e3 3aMedaHuii P MAKCHMAJIbHOM YPOBHE NpeAyNpesKIeHHi

Cnedyem cepbe3no OmMHOCUMbCA K NPeOyNpestcOeHUAM KOMNULAMOPA U UCNOIb308AMNb MAKCU-
ManvHblil ypoeeHs 6bl800A NPeoynpestcoeHull awum Komnuasmopom. Komnunayua oondcna 6vl-
NOIHAMbCS 6e3 Kakux-1ubo npedynpesicoeruil. Bol donicnel nonumams 6ce evidasaemvie npedy-
npescoenus u yCmpansime ux nymem usMeHeHus Ko0d, a He CHUJICEHUsL YPOBHSL 8bl600A NPeOYNPEiC-
OeHuil.

2. Ucnoan3yiiTe aBTOMAaTHYECKHE CHCTEMBI COOPKH MPOrpamMm

Haowcumatime na 0Oy (eOUHCIMBEHHYI0) KHONKY: UCHONb3YIIME NOTHOCHbIO ABMOMAMUUPOSAHHbIE
(“6 00HO Oeticmsue” ) cucmembl, KOMopbie cOOUPAIOM 8eCb NPOEKM 63 GMEUAMeNbLCMEA NONb306aMEI.

3. Hcnoab3yiiTe cucTeMy KOHTPOJIS Bepcuid

Kaxk enacum xumaiickas nocnosuya, nioxue yepHuia aydute Xopouietl Namamu: UCNOIb3YIme Cuc-
memvl ynpasnenus eepcusimu. He ocmaesnsiime ¢aiinel 6e3 npucmompa Ha doneuii cpox. Ilposepsiime
UX BCAKULL pa3 Nocie mozo, KAk 0OHOGIeHHble MOOYU NPOXOOsim mecmvl Ha pabomocnocoOHOCHb.
Y6eoumecw, umo enecennvie 06HOBEHUSA HE NPENAMCMEYIOM KOPPEKMHOU COOPKE NPOSPAMMbI.

4. OnaHa roJioBa Xopoiuo, a iBe — JIydiie

Pecynapro npocmampusgaiime ko0 éceii komanoot. Hem bonvuie enaz — mem @vlule Kauecmeo
Kooa. Ilokasxcume éaus K00 Opy2uM U NOZHAKOMbIECH C UX KOOOM — MO NPUHecem Noib3y 6CeM.

CTtunb NnpoekTnpoBaHms

5. Opnn 00beKT — oHa 3a7a4a

Kownyenmpupyiimecy 00HO8peMeHHO MOAbKO Ha 00HOU npobieme. Kacowiii 00vexm (nepemen-
Has, Knacc, GyHKyus, npocmpancmeo UMeH, MoOyib, OubIUOmeKa) 00IICHbL peuiams 0OHY MOYHO
nocmasnennyio 3aoauy. C pocmom 00beKmos, ecmecmeeHHo, Yeeaiudusaemecsi 001acmy ux omeem-
CMBEHHOCMU, HO OHU He OONHCHBL OMKIOHAMbCS OM C80€20 NPEOHAZHAYEHUSL.

6. '1aBHOe — KOPPEKTHOCTH, NPOCTOTA U SICHOCTH

Koppexmnocmyo nyywe 6vicmpomoi. Ilpocmoma nyuue cioxcHocmu. HAcHocme nyyue Xumpo-
ymus. bBezonachocmu nyuue HenadesicHocmu (cm. pekomeroayuu 83 u 99).

7. KonupoBaHne ¢ y9eTOM MacmITalHpyeMoCTH

Bcezoa nomnume o 603modicHom pocme Oannblx. [1odymaiime 06 acumnmomuyeckoti crodlcHocnu be3
npesicoespeMenHOl ONMUMU3AYUY. Aneopummbl, Komopble pabomaiom ¢ noIb306amMeNbCKUMU OAHHBIMU,
00MICHYL UMENTb NPeOCKazyeMoe U, JHCeNAMeNbHO, He Xyice YeM JUHENHO 3agucsujee om Konuyecmsa 0o-
pabameieaemelx Oaunvlx epems pabombl. Ko2oa cmanosumcst 6ajicHou u HeoOX00UMOU ONMUMU3AYLUS,
6 ocobeHHoCmu U3-30 pocma 06beMo8 OaHHbIX, 6 NepsyIo ouepeds credyem yiyduans O-cloAHCHOCHb ai-
2opumma, a He 3aHUMAMbCsl MUKPOONMUMUZAYUAMU MUNA SKOHOMUU HA OOHOM CTIOICEHUMU.
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8. He onruMu3upyiite npexaeBpeMeHHO

Kax enacum nocnosuya, He noozousaiime ckauyuyio noutads. Ipescoespemennan onmumusayus
HenpoOyKmugHa u Ovlcmpo 6xooum 6 npuevluky. Ilepsoe npasuno onmumusayuu: He ONMUMU3IU-
pytime. Bmopoe npasuno onmumuzayuu (monsko Oia 9KCREPMos): He ONMUMUUPYIme HU 8 Koem
cayuae. Cemb paz ommeps, 00UH paz OnmMuUMU3Upyi.

9. He neccumu3upyiite mpe:xaeBpeMeHHO

To, umo npocmo 015 6ac, — npocmo u 05 Kood. [Ipu npoyux pasHvix yCiousx, 6 0CoOeHHO-
cmu — CNOJNCHOCHU U YO0bouumaemocmu Kood, psao 3@ ekmuenvlx uwabioHo8 npoekmuposans
U UOUOM KOOUPOBAHUSL OOJIICHBI eCIECMEEHHBIM 00pa3oM “CmeKkamy ¢ KOHYUKO08 8awux nanvyes”
u 6bImb He CIOJICHee 8 HANUCAHUU, YeM UX NeCCUMUZUPOBAHHbIE ANbMEPHAMUBHL. MO He npedicoe-
BPEeMEHHAs ONMUMU3AYUSL, a U3DedICanue U3TUUHel necCuMu3ayuu.

10. MuauMu3upyiiTe ri100aabHbie H COBMECTHO HCIOJIb3yeMble JaHHbIE

Cogmecmﬂoe UCNOJIb306aHUE Bbl3blBAENT CNOPbLL U pa3dopbl. H36ezaﬁme COBMECNHO20 UCNOJIb30-
6AaHUA ()aHHbl)C, 6 ocobennocmu 2nobanvuvix oanuvix. Coemecmno Ucnovszyemole oannvle ycuauearom
C6A3HOCmMb, 4mo npueodum K CHUMCEHUIO conpoeowcc)aeMocmu, asadacmyro u np0u3600umeﬂbuocmu.

11. CoxpoiTie uHpOpMAIIUH

He svinyckatime 6HympenHioro uHgopmayuro 3a npedeivl 00beKkma, 0b6ecneuusarujeco abcmpakyuio.

12. KoaupoBanne napajuiejbHbIX BbIYMCIEHUIT

Ecnu sawe npunodicenue ucnonb3yem HecKoIbKO NOMOKO8 Ul NPoYeccos, ciedyem MUuHUMU3U-
PoBams KOMUHECBO COBMECIHO UCNONb3YeMbIX 00BEKMO8, 20€ MO MOIbKO MOICHO (CM. peKoMeH-
oayuio 10), u akkypamno pabomams ¢ OCIMAGUUMUCH.

13. Pecypcsl 101KHBI OBITH BO BJIaJleHUH 00beKTOB

He pabomaiime epyunyio, ecnu 'y éac ecmo moujnvle uncmpymenmul. Houoma C++ “svioenenue
pecypca ecmv uHuyuanuzayus” (resource acquisition is initialization — RAII) npedcmasnsem co-
001l MOowHbII UHCMPYMeHm OJis KOppeKmHol pabomvl ¢ pecypcamu. RAII nozeonsem xomnunsamopy
asmomamuyecku 0becneyums Cmpo2ylo 2apaHmuio moz20, 4mo 6 Opy2ux A3bIKAX HA00 Oendamb
spyunyto. Ilpu evidenenuu pecypca nepeoaiime e2o obvexmy-6naoenvyy. Hukoeoa ne evidensiime
HECKOIbKO pecypcos 6 00HOU UHCIMPYKYUU.

CTtunb KognpoBaHus

14. IlpeanounTaiiTe OMIMOKH KOMIUJISIUNA H KOMIOHOBKH OIIMOKAM BpeMeHH
BBINOJIHEHUSI

He cmoum omxnadvieams 00 6bINOAHEHUS NPOZPAMMbL BbIAGTIEHUE OUUOOK, KOMOPbLE MONCHO
ob6Hapyacums npu ee coopke. IlpeonoumumensHo nucamos K00, KOMOPbLI UCNONLIYEN KOMINULATNOD
0715l NPOBEPKU UHBAPUAHINOE 8 NPOYecce KOMNUIAYULU, BMECTO MO20, YmMOoObl NPOGePAmMb UX 80 8pe-
M pabombl npocpammbl. TIposepru epemenu 6bINOIHEHUs 3A68UCAM OM 8bINOIHUMO20 KOOA U OaH-
HbIX, MAK YMO 8bl MONLKO U3PEOKA MOXHceme NOTHOCMbIO Noaazamsvcsi Ha Hux. 1Iposepku epemenu
KOMRUIAYUU, HANPOMUG, HE 3A6UCAM OM OAHHBIX U NPEeOLICIOPUYU UCNOTHEHUS, YMO 00bIYHO 0bec-
neuyusaem 6onee 8biCOKVIO CeneHb Ha0eHCHOCHU.

15. AkTHBHO HCHOJIb3YiiTe const

const — eaui Opya: HeusMeHsieMble 3HAUeHUs Npowe NOHUMAMb, OMCIEHCUBAMb U MOMUBUPOBAMD,
m.e. mam, 20e 3MO YerecooOPAsHO, JIydule UCNONb308ANMb KOHCMAHMbL 6MECO NePeMEeHHbIX.
Coenaiime const onucanuem hnO YMOTNYAHUIO NPU ONpeoeNeHUU 3HAYeHUs — Mo 0e30NdacHo,
nposepsieMo 80 8pemMs KOMIUIAYUY (CM. pekomenoayuio 14) u ummezpupyemo ¢ cucmemot munog

Pesiome 13 pesiome 207



CTp. 208

C++. He svinonuaiime npeobpazosanuii munos ¢ omopacvl8anuem const Kpome KaK npu 6bl306e
HEKOppeKmHOll ¢ MOYKU 3peHius ynompeonenus const gyukyuu (cm. pexomenoayuio 94).

16. U36eraiite MmakpocoB

Maxpoc — camviii Henpusmuviii uncmpymenm C u C++, obopomendb, cKpbleaiowutics noo -
YUHOU yHKYUU, KOM, 2YIAIWUI caM no cebe U He 0bpawarowull HUKaKo2o 6HUMAHUA HA 2PAHUYbL
sawux oonacmetil suoumocmu. bepecumecw ezo!

17. M30eraiiTe Maru4eckux 4uceli

H3zbezaiime ucnonv3oeanus 6 kooe TUMepanbHulx KoHcmanm nanoooobue 42 unu 3.1415926. Ta-
Klle KOHCMAHMbL He CAMOO04eBUONbL U YCIL0JICHAIOM CONPOBOIICOeHUe KOOd, NOCKONbKY BHOCAM 6 He-
20 mpyonoonpeodenumsiii 6u0 0yonuposanus. Mcnonv3yiime éMecmo HUX CUMBONbHbIE UMEHA U Gbl-
paoicerusi Hanodobue width*aspectRatio.

18. O0baBsAliTE MEPeMeHHbIE KAaK MOKHO JIOKAJILHEE

H3z6ecaiime “pazdysanus” obnacmeii suoumocmu. Ilepemenuvix O00MNCHO ObIMb KAK MOJNCHO
MeHble, a 8peMsl UX HCUSHU — KAK MONCHO KOpoye. Ima peKoMeHOayust no Cymu Aeisiemcs 4acm-
HbIM cyuaem pekomerOayuu 10.

19. Becerna nHMIIMAIM3HPYiiTe MepeMeHHbIE

Heunuyuanuzuposannvle nepemeniivie — pacnpoCcmpaneHublii UCHOYHUK OuUOOK 8 Npo2pam-
max Ha C u C++. Hs3bezaiime ux, 6bipabomas npusbluKy o4uuams Hamsms nepeo ee ucnoib3osa-
HUeM, UHUYUQIUSUPYLIMe NepeMeHHble NPU UX OnpedeieHu.

20. U3beraiiTe JNIMHHBIX PYHKIUH U TIIYO0KOH BJI0KEHHOCTH

Kpamxocms — cecmpa mananma. Yepecuyp onunmvle ynkyuu u ypeamepHo 6i1odicenHvie 01o-
K K0Oa 3a4acmylio npensimcmeylom peanuzayuu npunyuna “oona @yukyus — oona 3adaua’ (cm.
pexomendayuio 5), u 06b1YHO dma npodemMa peuwaemcs IYHUUM pazoeieHuem 3a0aiu Ha omoeis-
Hble yacmu.

21. U30eraiiTe 3aBUCHMOCTEH MHMIUATIN3ANUNA MEKAY eTMHUIAMH KOMIHJISIUM

O6beKmbl YPOBHA npOCMpAHCmMe UMEH 6 PA3HbIX e()uHm;ax KomMnuuasiyuu He ()O.fl.?fCHbl 3aeucembs
opye om Opyea npu UHUYUAIU3ayul, NOCKOJIbKY NOPSOOK UX UHUYyUanu3ayuu He onpeoeieH. B npo-
MUBHOM Cjiydae 6am 06€C}’Z€'-leHa 20JI0O6HAA 60]lb npu nonblmKax pa306pambc;l co CﬁOEMu epaﬁome
npozpammsl nocjile 6HECeHUs HeOONbUUX USMEHEHUL 6 Al NPOEKm U HEeBO3MOIICHOCMbIO €20 nepe-
Hoca ()aofce HAa HOBYI0 86€PCUIO MO20 JHCE CAMO20 KOMNUIAmopa.

22. MuHUMH3HMPYIiTe 3aBUCHMOCTH ONpeesIeHHil 1 u3deraiite MUKINYECKNX 3aBHCHMOCT el

H3zbezaiime usnuwnux 3asucumocmetl. He exmouaiime npu nomowu oupexmugul #include onpe-
OeneHusi mam, 20e 00CMAmo4HO NPeO8apUMenbHO20 00bABNICHUS.

Hsbecaiime s3aumosasucumocmeii. L{uknuueckue 3a6ucumocmu 603HUKAOM, K020a 08a MOOYisL
HENnocpeoCmeeHHO Ul ONOCPeO0BAHHO 3asucsim opye om opyea. Modynw npedcmagnsem coboii
000CcO0NEeHHYI0 eOUHUYY; 83AUMO3ABUCUMbBLE MOOYVIU He ABNAIOMCS NOTHOCMbIO OMOENbHBIMU MOOY-
asAMU, 6YOyuU no cymu yacmsamu 00Ho20 boavuieco Mooyis. Takum obpasom, yukiudeckue 3a6uUci-
Mocmu A6NAIOMCsE NPOMUGHUKAMU MOOYIbHOCIU U NPeOCMABISION Yepo3y OONbWUM NPOEKMAM.
H3z6ecaiime ux.

23. JlenaiiTe 3aroJioBo4HbIe (aiijibl cCAMOI0CTATOYHBIMHI

Yoeoumecw, umo kasicovlil HANUCAHHBLE BaMU 3A20N080YHbLI (PATll KOMIULUPYEM CAMOCMOAMENb-
HO, m.e. 4mo OH 6KYaem 6ce 3a20/10604YHble qbal;]lbl, on KOmopulx 3aeucum eco CO()EP.WCZL’VIO@.
24. Ucnionb3yiiTe TOJILKO BHYTPEHHIOK, HO He BHELIHIOK 3a1MTy AupeKTHBHI #include

Ilpeoomepawaiime HenpeoHamepeHHOE MHOMCECMBEHHOE GKIIOYEHUE BAUUX 3A2010804HBIX
¢aiinos oupexmueoii #include, ucnonv3ysa 6 HUX 3aWUMY C YHUKATLHLIMU UMEHAMU.

208 PesiomMe 13 pesiome



CTp. 209

dyHKUMKM 1 onepaTopbl

25. [lepenaua napaMeTpoB M0 3HAYEHHIO, (HHTEJUIEKTYATbHOMY ) YKA3aTeJII0 HIIH CChLIKE

Bot donoicnbl uemio yACHUMb pasHuyy mMexcoy 8XOOHbIMU, 8bIXOOHBIMU nApaMempamu u napa-
Mempamu, NPeOHA3HAYyeHHbIMU U Ol 66004, U OJiA 8b1800A UHGOpMAyUU, a Makdice Mexcoy nepe-
Oaueil napamempos no 3HAYEHUIO U NO CCbLIKe, U KOPPEKMHO UX UCNONb308AMb.

26. CoxpaHsiiTe eCTECTBEHHYI0 CEMAHTHKY MEPErpPyKeHHBIX ONEPATOPOB

Ipoepammucmor nenaguosm ciopnpusvl. Ilepezpydicaiime onepamopuvl MoabKo 6 ciyiae 6ecKux
HA MO OCHOBAHULL, U COXPAHALIME NPU IMOM UX eCmecmeeHHyo cemaumuky. Eciu amo okazvieaem-
€5l CTIOJICHBIM, 803MOICHO, 8bl HEBEPHO UCNONIb3YEme Nepeepy3Ky onepamopos.

27. OrnaBaiiTe npeanouTenue KaHOHH4YecKuM GopMaM apudMeTHYECKHX ONepaTOPOB

M ONIePATOPOB NPHCBAaMBAHUSA

Ecnu moorcno sanucamo a+b, mo neobxooumo, umoobwl MoxicHo OvLI0 3anucams u a+=>b. Ilpu
onpeodeneHuu OUHAPHBIX aAPUPMEMULECKUX ONepamopo8 O0OHOBPEMEHHO NPedoCmAaGIAlime U ux
npuceausarowue eepcul, npuiem oeraime 3mo ¢ MUHUMANbHLIM 0YOIUPOBAHUEM U MAKCUMATbHOU
agppexmusHocmuio.

28. [IpeanounTaiiTe KAHOHNYECKMiT BUI ++ H --, H BbI30B NMpe(MKCHBIX 0NEPATOPOB

Ocobennocms onepamopos UHKpeMeHma u OeKpeMeHma cOCMOoum 6 mom, 4mo y HUxX ecms
npeguxcHas u nocmpurcHas popmul ¢ HeMHO20 omaudaiowetics cemanmukot. Onpedenaiime one-
pamopbl operator++ u operator-- mak, 4moowvl OHU NOOPANCANU NOBEOEHUIO CBOUX 8CMPOEHHBIX
0e6otinukos. Ecnu monvko eam ne mpebdyemcs ucxooHoe 3HayeHue — ucnoab3ylime npegurkcHvle
8epcuu onepamopos.

29. Ucnonn3yiiTe MEPErpy3Ky, YTOObI N30€:KaTh HESTBHOTO MPe0Opa30BaHUs THIIOB

He npeymuooicatime o6vexmol ceepx Heobxooumocmu (bpumea Oxkkama): HesigHoe npeobpazo-
6anue munoe obecneuusaem onpeoeieHHoe CUHMAKCUYeckoe y00ocmeo (0OHAKO CM. peKoMeHOa-
yuio 40), Ho 6 cumyayuu, Ko20a OonycmumMa onmumMuzayus (cm. pexomenoayuio 8) u JHceaamenbHoO
uzbexcamsv coO30aHUs USTUWHUX 00BEKMO8, MOXCHO 0Dechneuumy nepecpyiceHHvle QYHKYuu ¢ cue-
Hamypamu, moYHo COOMBEMCMBYIOWUMU PACNPOCIPAHEHHBIM MUNAM APSYMEHMO8, U MeM Camblm
uzbexcamov npeodpaz0eanus, Munos.

30. U3beraiite neperpy3ku &&, Il u , (3ansToii)

Myopocmb — amo 3Hanue moeo, k020a Hado 6o30epicamucs. Bempoennvie onepamoper &&, 11
u , (3anamas) mpakmyromcs KOMAUIAINOPOM CheyuanbuuiM obpazom. Tlocie nepeepysku onu cma-
HOBAMCsL OOLIYHBIMU PYHKYUAMU C 8eCbMA OMAUYHOU CEMAHMUKOU (npu dMOM bl Hapyuiaeme pe-
Komenoayuu 26 u 31), a smo npamoii nyme K mpyoHOONPeOesuMbiM OUMUOKAM U HEHAOEHCHOCHI.
He nepezpyoicaiime smu onepamopul 6e3 Kpaiineil HeobXo0umMocmu u 21y00K020 NOHUMAHUSL.
31. He numuTe KO, KOTOPBIi 3aBHCHT OT MOPAIKA BHIYUCICHUI apryMeHTOB (PyHKIMH

Topsook eviyucnenus apeymenmos yHKyuu He onpeoeiet, NOIMOMY HUKO20d He NOAdeaimecs
Ha Mo, Ymo apzaymeHmovi OYOym 6bI4UCIAMbCA 8 MO UNU UHOU 0UePeOHOCTHU.

MpoekTpoBaHMe K1acCcoB U HacnegoBaHne

32. SIcHo mpeacTaBAsiiTe, KAKOH BH/ KJIacca BbI CO3/1aeTe

Cymecmgyem bonbUIOE KOMUYeCmeo pasiudHblx 61008 Knaccos, u Cﬂedyem 3HAanb, KaKoul umeH-
HO KJIlacc 6vbl cozoaeme.
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33. IlpennoyuraiiTe MUHAMAJIbHBIE KJIACCHI MOHOJIUTHBIM

Pasoensii u enacmeyii: Hebonwbuue KIACCHL e2de nucamv, mecmuposams U Ucnoab3osams. OHu
makaice npumMeHuMbl 8 OonbuleM Konuvecmse cumyayuil. Ipeonouumatime maxue nebonvuiue Kiac-
Cbl, KOMOopble GONIOWAOM NPOCMble KOHYEnyuu, KIaccam, NblmarwuMcs pealu3oeams KaxK He-
CKOIbKO KOHYenyutl, max u cJoX4CHble KoHyenyuu (cm. pekomenoayuu 5 u 6).

34. llpennounTtaiiTe KOMIMO3UIIHIO HACTEI0BAHUIO

H3zbecaiime “nanoca na nacnedcmeo”: Hacne008aHue — GMOpPAs NO Cule Nnocie OMHOULeHUs
OpYICcOBL 83aUMOCEA3b, KOMOPYIO MONUCHO 8bipasumb 6 C++. CuibHble C6A3U HedlceNamenbHbl, U UxX
cnedyem uzbecamov 6e30e, 20e monbko ModcHo. Takum obpaszom, credyem npeonoyumams KOMNo-
3UYUI0 HACIe008AHUI0, KPOMe Clydaes, Ko20d 8bl MOYHO 3HAeme, Ymo Oellaeme U Kakue npeumyuye-
cmea 0aem HAcne008anue 6 6aulem npoexme.

35. N30eraiiTe Hac/jieJOBaHUS OT KJIACCOB, KOTOpPbIE He CNIPOEKTUPOBAHBI JJIsI 3TOI LeJIH

Knaccel, npeonasnauennvie 0na asmoHOMHO20 UCHONIL30BAHUS, NOOYUHAIOMCS NPABULAM NPO-
eKxmupoBanusl, OMIUYHLIM OM NPaAsUil Oid 6a306bIX K1accos (cm. pexomenoayuio 32). Hcnonvsosa-
HUe a8MOHOMHbIX KIACCO8 6 Kayecmee 6Aa308biX ABNAEMCs CepbesHOl OWUOKOlU NpOeKmupo8aHus
u e2o crnedyem uzbezamo. [[ns 000asneHus: cneyupuyecko2o nogedenus npeonoymumenbHo 6Mecmo
@ynxyuii-unenog 0obasnams obvlunvie Gyukyuu (cm. pekomenoayuio 44). Jlna mozo umoobwl doba-
8UMb COCMOAHUE, 6MECNO HACTEO08AHUA Clledyem UCNONb308aMb KOMNO3UYUIO (CM. pekomeHOa-
yuto 34). H3bezaiime naciedosanus om KOHKPEMHbIX 0A306bIX K1ACCOB.

36. IlpennounTaiiTe MpenocTaBjieHue a0CTPAKTHBLIX HHTepdelicoB

Bui niobume abcmpaxyuonusm? Abcmpaxmuvie unmep@ericol NOMoO2aiom 6am cocpedomoyums-
cA Ha npobiemMax npasuibHo20 abcmpazuposanus, He 80A6AsCy 8 Oemanu peanuzayuu i ynpas-
Jenust cocmosHuAMu. 1IpeonoumumensHo npoekmuposams uepapxuu, peanuzyroujue abcmpakmule
unmepgeiicol, KOmopsie MOOENUPYIOm adCMPaKmHble KOHYenyuu.

37. OTKpBITOE HACIETOBaHUE 03HAYAET 3aMeHNMOCTh. HaciiemoBaTs Haxo

He /1715l TOBTOPHOI0 MCMOJIb30BAHUsl, 2 YTOOBI ObITH MOBTOPHO MCMOJIH30BAHHBIM

Omxpwvimoe Hacnedosanue nO360aAem YKa3amento Uil ccolike Ha 0a308blil KIAcc 6 0elicmeu-
menvHOCmU 00paWaAmbesi K 00beKmy HeKOmopo2o NPoU3B00H020 Klacca be3 usMeHeHus: cyujecm-
8y10Uje20 Kooa U HapyueHus e20 KOppeKmHoCmu.

He npumensiime omkpvimoe Haciedogauue 015 mo2o, 4modvl NOGMOPHO UCHONB308AMb KOO
(Haxoosawuiics 8 6A3060M Kiacce); OMKPbIMOe HACIeA08aHUe HeOOX00UMO Olisl M020, 4mobbl ObIMb
NOBMOPHO UCNOALI0BAHHBIM (CYUIECMEYIOUWUM KOOOM, KOMOPbIL NOIUMOPPHO UCNOb3YEm 00beK-
mul 6a3068020 Klacca).

38. IlpakTuKyiiTe 6e30macHoOe NepeKpbITHE

Omeemcmeenno nooxooume 6 nepekpuimuio gynuxyuii. Ko2oa vl nepexpvieaeme upmyansHyio
@ynryuio, coxpanaiime 3aMeHUMOCMb; 8 YACMHOCHU, 0Opamume sHUMAaHUe Ha npeo- U NOCHYCIo-
6usl 6 bazoeom knacce. He uzmensiime apaymenmol no ymondyanuto supmyansuelx @yukyui. Ilpeo-
NOYMUMENbHO A6HO YKA3bI8AMb Nepekpblsaemble PyHKYUU Kak supmyansiule. He 3abvisaiime o co-
Kpulmuu nepeepysiceHHuIx GyHKyuii 6 6a3o06om xaacce.

39. BupryajbHble (PYHKIUH CTOUT /1€J1aTh HEOTKPBITBIMH, 2 OTKPbITble —
HeBHUPTYAIbHBIMHU
B 6aszosvix knaccax c 8b1CoKoll CMOUMOCHbIO U3MEHeHUll (6 yacmHocmu, 8 bubnuomexax) ayyule
denams OmKpvlmvle QYHKYUU HeeupmyanvHuiMu. Bupmyanshvie @ynkyuu nyvuwe oenamv 3aKpbl-
MbIMU, UNU 3AUUUJEHHBIMU — eCIlU NPOU3BOOHBII KNACC OONICEH UMEMb 803MOICHOCHb Bbl3bIEAMb
ux 6azogvie gepcuu (IMom cogem He OMHOCUMCS K 0eCIPYKMOpam; cm. pexomenoayuio 50).
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40. U30eraiiTe BO3MOKHOCTEl HESIBHOTO MPe0OpPa30BaHUs THIIOB

He 6ce usmenenuss npocpeccusHvl: HesiéHble Npeobpa306anus 3a4acmyio NPUHoOcam 0Ooavule
epeda, yem noawv3wl. [leaxcovl nooymaiime neped mem, Kaxk npedocmagums 603MOHCHOCHb HEABHO2O
npeobpazo6ars K muny u U3 munda, KOmopulii 8bl onpeoeisieme, u NPeonoyumaiime noOIA2amsvCs Ha
sA6HbIE NPe0bpPazo8anis (UCHOIb3YIme KOHCMPYKMOpbl, 00bseleHHble Kak explicit, u umeHosanHble
yHKyuu npeobpazosarus munos).

41. lenaiiTe qaHHBIE-YJIE€HBI 3aKPBITHIMH (KPOMe CJIydasi arperatos B ctuiie ctpykryp C)
Hannvie-unensvt 001icHbl ObimMb 3aKpbimul. ToNbKO 6 clyuae npocmetiuiux munog 8 cmuie CmpyK-
myp azvika C, 06veOuHAIOWUX 8 eOUHOEe Yeloe HADOP 3HAYeHUll, He NPEeMEeHOYVIOWUX HA UHKANCYIAYUIO
u He obecneuugarouux nogedenue, deinatime 6ce OanHble-4neHbl OMKpbimoiMy. H3bezatime cmeuiusa-
HUsSL OMKPLIMBIX U 3AKPLIMbIX OAHHBIX, YMO NPAKMU4ecKu ce20a 2060pum 0 6ecmonKo8om Ousaiite.

42. He nonyckaiiTe BMemiaTeJbCTBa BO BHYTPeHHHeE JeJa

H3zbezaiime 6036pama 0ecKpunmopos GHYMPEHHUX OAHHBIX, YNPAGIAEMbIX GAUUM KIACCOM,
ymoObl KIUEeHMblL He MO HEKOHMpPOJIUPYeMo USMEHAMb COCMOAHUEe sauteco 06’b€Kma, KdK ceoeco
c06cmeeHH020.

43. PazymHo noJb3yiiTech uanomoi Pimpl

C++ denaem 3axpvimole uneHbl HeOOCMYNHBIMU, HO He HesUOUMbIMU. Tam, 20e 9mo onpasovieaemcs
NOIYUAeMbIMU  NPeUMyIecmeamy, ciedyem nooymams 00 UCIUHHOU HeBUOUMOCHIU, OOCUSAeMOTl
npumenenuem uouomvl Pimpl (yrazamens na peanuzayuio) ons peanuzayuu 6paHomaydpos KOMRUIsImopa
U nosvlueHst cCokpbimus unghopmayuu (cm. pexomeroayuu 11 u 41).

44. llpeanounTaiite PyHKINH, KOTOPHIE He SIBJISIOTCS HU YJ€HAMM, HU APY3bSIMH
Tam, 20e 3mo BO3MOIHCHO, NPEONOUMUMETBHO OeNAMb QYHKYUU HE UIeHAMU U He OPY3bAMU KIACCOB.

45. new u delete Bcerna 10/KHBI pa3padaThIBaThHCSI BMECTe

Kaoicoaa nepeepyska void* operator new(parms) 6 xiacce O0adICHA CONPOBOACOAMBCS
coomeemcmesyloweli nepezpyskoi onepamopa void operator delete(void*, parms), 20e parms —
CRUCOK MUN08 OONOJTHUMENbHBIX Napamempog (nepeulii uz komopwix gceeoa std::size_t). To owce
omuocumcs u Kk onepamopam 01 maccusos new| | u deletel|.

46. Ilpu HATUYMH MOJIH30BATEJHCKOI0 New cjelyeT MPeIoCTaBIATH Bce CTAaHIaPTHbIE
THIIBI 3TOI'0 OIlepaTopa
Ecnu knacc onpedensem n106y1o nepezpy3ky onepamopa new, oH 00JdiceH nepezpy3ums ce mpu
CMAHOApMHBIX MUNA 9MO20 ONepamopa — 00bIYHBII NEW, PASMEWarowull U He 2eHepUpPYIowull uc-
Kmovenutl. Ecau amozco ne coenams, mo amu onepamopsl OKANCYMCs CKPIMbIMU U HeOOCHYNHIMU
nonb306amenam eaule2o Kiacca.

KOHCTPYKTOPbI, AECTPYKTOPbI 1 KONMMPOBaHWEe

47. OnpenensiiiTe 1 HHUIMATNU3UPYiiTe MepeMeHHbIe-YJIeHbI B OTHOM MOPsIIKe

Ilepemennvle-unensvl 6ce20a UHUYUATUSUPYIOMC 8 MOM NOPSOKe, 8 KOMOPOM OHU 00bsBIeHb
npu onpeodeneHuu Kiacca; nopsAOoK ux YROMUHAHUS 8 CNUCKe UHUYUATU3AYUY KOHCIMPYKMOPA USHO-
pupyemcs. Ybeoumecw, umo 8 ko0e KOHCMPYKMOpa YKA3aH mom e nopsook, 4mo u 6 onpeoele-
HUU Knacca.

48. B KOHCTPYKTOpaxX MpeInovYuTaiiTe MHUINAIN3ANNIO PHUCBANBAHUIO

B xoncmpyxkmopax ucnonvzosanue uHUYUATUZAYUU BMECTNO NPUCBAUSAHUS OISl YCIMAHOBKU 3HA-
YeHUll NePeMEeHHbIX-UIeH08 NPeOOXPAHSEem OM HEHYICHOU pabomvl epeMeHlU 8bINOIHEHUs. NPU MOM
ace obveme 8600UMO20 UCXOOHO20 MeKCma.
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49. U36eraiiTe BLI30BOB BUPTYAIbHbIX (GYHKIHII B KOHCTPYKTOPAX M JAeCTPYKTOpax

Buympu xoncmpykmopog u 0ecmpyKmopos eupmyanbhble QYHKYuu mepaiom eUpniyanbHOCHb.
Xyoice mo2o — 6ce npsimble Uy KOCGEHHbIE Gbl306bl HEPEANUZ08AHHBIX YUCTNO GUPMYATLHBIX QYHKYUI
U3 KOHCMPYKMopa unu 0ecmpykmopa npugoosm K HeonpeoeieHHoMmy nosedenuro. Ecnu eawt ousaiin
mpebyem eupmyanbHol nepeoad 8 NPoU3E00HbILl KIACC U3 KOHCMPYKmMopa unu oecmpykmopa 6azo-
8020 Klacca, cnedyem 80CHONb308AMbCS UHOU MEMOOUKOH, Hanpumep, NOCIMKOHCHIPYKINOPAMU.

50. JenaiiTe 1ecTpyKTOPHI HA30BBIX KJIACCOB OTKPBITHIMH U BUPTYAJILHBIMH JIH00
3alMIEeHHbIMH U HEBUPTYAJIbHBIMH
Yoanamo unu ne yoaname — eom 6 uem eonpoc! Ecnu cnedyem obecneuumsb 603MOMCHOCHb
yoaneHus nocpedcmeom yKazameisi Ha 6a308blil K1acc, mo 0ecmpykmop 64306020 Kiacca OO0JiCeH
ObImMb OMKPLIMBIM U BUPMYATbHIM. B npomuenom ciyuae on 0onxcen Oblmb 3aUUUEHHBIM U He-
BUPMYAILHBIM.

51. JlecTpykTophl, GyHKIHH 0CBOOOKAECHHS pecypcoB H 00MeHa He oHn0aloTCs

Bce 3anycku smux @ynxyuti oondicHsl 6vims ycnewnvimu. Huxkozoa ne nosgonsiime ounbke ebiiimu
3a npedenvl decmpykmopa, GyHKyuu 0ceobodcoenus pecypca (nanpumep, onepamopa delete) unu
@yukyuu obmena. B wacmnocmu, munbst, 0ecmpyKmopbl KOMopbix MO2YH1 2eHEPUPOBAMb UCKTIOYEHUS,
Kamez2o0puiecKu 3anpeujeHo Ucnoib306ams co cmanoapmuoii bubnuomexoti C++.

52. KonupyiiTe U JIMKBUAMPYIHTE COrJIaCOBAHHO

Ecnu 6vl onpedenunu 00Hy u3 cieoylowje2o CRucka QyHKyuil — Konupylowjuti KOHCmpyKmop,
onepamop Konupyiouje2o npuceausanus Uiy 0ecmpykmop — 6eposamno, 6am nompedyemcs onpe-
deaumsb u 06e ocmasuiuecs: pyukyuu (unu no Kpaiineil mepe 00Hy U3 HUx).

53. sIBHO pa3pemiaiiTe WIN 3anpeniaiiTe KONUPOBaHUe

Konupyﬁme CO 3HaHUem oenda: muiameilbHO 6bl6upaﬁme Mewcc)y UCNONIb306AHUEM CCEHEPUPOBAH-
HbIX KOMRUIAMOPOM KOnUupyroujeco KOHCmpyKmopda u onepamopa npuceausanusl, Hanucanuem cobcm-
B6EHHbLX 6epcuit UNIU AABHbIM 3anpeyenuem 0601/1)6', eCciiu Konupoeanue He 00IHCHO OBbIMD paspeutero.

54. U30eraiite cpe3ku. [logymaiite 00 ncnosib30BaHuM B 6230BOM KJlacce KJIOHUPOBAHHUS
BMECTO KONMMPOBAHUS

Cpesxa 06beKkmos npoucxooum agmomamuiecku, HesUOUMO U Modicem NPUeoOUmMs K NOJHOMY
PpaspyuieHuio 4yoecHo20 noaumopgnozo ousatina. Ilooymaiime o noanom 3anpeme KORUpYIOue2o
KOHCMPYKMOPA U KONUpYouje2o npuceausans 8 6azosuix knaccax. Buecmo nux modcHo ucnonsbso-
samb gupmyanvuyio ¢yukyuto-unen Clone, ecnu nonvzosamensim éauie2o kiacca Heobxo0umo nouy-
yamov nonumMopusle (nonuvie, 2yooKue) Konuu.

55. llpennounTaiiTe KAHOHMYECKUI BU/ MPUCBANMBAHUS

Ilpu peanusayuu onepamopa operator= npednouumaiime UcnoIb3068ams KAHOHUYECKULl U0 —
HesUpmyanvHulii ¢ OnpedeeHHol CUSHAMYpPOU.

56. O6ecneunTe OeccOoiiny0 GYyHKIHIO 0OMeHa

Ob6biuno umeem cmbvicli npedocmagume 015 Klacca QYHKYyuio swap 6 yenax 3¢p@ekmusHo2o
U 6eccOOlH020 0OMEHA BHYMPEHHE20 COOEPIUCUMO20 00BEKMA ¢ GHYMPEHHUM COOEPAHCUMBIM OPY20-
20 obovexma. Taxas Qyukyus modcem npucoOumvcs 015 peanuzayuu psoa uouoM, om Npocmo2o
nepemeuyerus 00bEKMO8 00 peanu3ayuu NPUCeAUSAHUs, JleeKko obecheyugaioujezo QyHKyuio npu-
HAMUS pe3yIbmamos pabomsl o CMpo2UMY 2apaHmusamMy 0e30nacHocmu Oisi 8bI3b18AIOWE20 KOOd
(cm. maxoice pexomenoayuio 51 ).
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[MpocTpaHcTBa MMEH 1 MOLYIN

57. Xpanute TUIIBI U UX CBOOOAHBII HHTepdeiic B 0IHOM NPOCTPAHCTBE HMEH

Dyuxyuu, He AGIAOWUECA UleHaMU U paspabomanHvle Kak yacms ummepghetica xiacca X
(6 ocobenHocmu onepamopul U 6cnoMozamenvHbvle QYHKYUL), O0NHCHBL ObIMb ONpedeeHbl 8 MOM Jice
npocmpancmee umet, ymo u X, umo obecnequgaem ux KOPpeKmuulil 6b1308.

58. XpanuTte THNBI U PYHKIUHU B Pa3HBIX NPOCTPAHCTBAX HMEH, €CJIH TOJIBKO OHH
He MpeJHa3HAaYeHbl JJIs COBMECTHOI paboThl

Obepezatime sawiu munvl Om HeNPeOHAMEPEHHO20 NOUCKA, 3A8UCAUIE20 OM ap2YMeHmOo8 (argument-
dependent lookup — ADL, uzeecmubiti maxoice kaxk nouck Kéuuea); 00HaKo npeoHamepeHHbvlil NOucK
00JIHCEH 3A6EPUIAMBCA YCNEUHO. DMO20 MONCHO 00OUMbCS NyMeM pasMeujeHust MUnos 8 Coux coocm-
6EHHBIX NPOCMPAHCIBAX UMEH (6Mecme ¢ HeNOCPEOCBEHHO CEA3AHHBIMU C HUMU C80O0OHLIMU DYHK-
yusmu; cM. pekomenoayuro 57). Hzbezaiime nomeweHus munog 6 me dHce NpOCHPAHCINEA UMEH, YO
U WaboHbL PYHKYULL U ONEPAMOPOs).

59. He ucnoJb3yiiTe using Aj1s1 NPOCTPAHCTB MMeH B 3aroJI0BOYHBIX (aiijiax Wi nepesn
aupexTuBoi #include

Lupexmuga using 015 npocmpancms umeH co30ana 015 aute2o y006cmea, a He i 20106HOU 60-
au Opyeux. Hukoeda ne ucnonv3syiime o0vagienus unu Oupekmuesl using neped oupexmueot #include.

Bvi60o0: me ucnonvsyiime Oupekmuebl USIing ONs NPOCMPAHCME UMEH UNU USINg-00vAGNeHUs
6 3a20/106804HbIX (paiinax. Bmecmo smozo nonnocmoio keanuguyupyiime éce umena. (Bmopoe npasuno
cnedyem u3 nepeozo, NOCKOMbKY 3a200804Hble (Pallibl He MO2Ym 3HAMb, KaKue Opyaue OupeKmusbl
#include mozym nossumscs 6 mexcme noce Hux.)

60. U3beraiiTe BbIieJeHUsI M OCBOOOKIEHUS MAMSITH B Pa3HBIX MOAYJIAX

3onomoe npasuno npocpammucma — nooAuCU, 2oe 8341. Bvioenenue namamu 6 00HOM MOOyie,
a oceobodicOenue 6 Opyeom Oenaem npocpammy bonee XpynKkou, co30aeas MOHKYIO OANbHIOW 3a6U-
cumocms medcoy smumu Mooynamu. Takue MoOynu O0ndCHbL OblMb KOMAUIUPYEMbL OOHOT U MOl
Jice gepcuetl KOMRUIAMOPA ¢ OOHUMU U meMu Jice razamu (68 YacmHocmu, omida0oyHble 6epCcuul
u eepcuu NDEBUG) u ¢ 00HOIl u moii dice peanuzayueii CmanoapmHoil 6ubnuomexu; Kpome mozo,
€ NPAKMUYECKOU MOYKU 3PeHUst Iyyuie, Ymoobl MOOYb, GblOCAIOWUL NAMIMb, OCMABAJIC 3a2py-
JiceH npu ee 0Cc8000ICOeHUU.

61. He onpenesiiTe B 3arojioBo4HOM (paiiie 00HeKTHI CO CBA3BIBAHHEM

O6veKkmbl CO C873bI8AHUEM, GKIIOUAS NEPEMEHHbIe UIU QYHKYUU YDPOBHS NPOCMPAHCINGA UMEH,
obnadarom evideneHHol 0 HUX namsamoiro. OnpedenieHue makux o6beKmos 8 3a20J1080YHbIX aii-
Aax npugooum aubo K owubKam epemeHu KOMHOHOBKU, UOO0 K OecnoiesHoMy pacxody namsmi.
THomewaiime 6ce 06vexmbi o C6A3bIBAHUEM 6 PaAllibl peanu3ayuu.

62. He no3BoJifiiTe MCKIIOYEHHSIM MepeceKkaTh FPaHULbI MOAYJIei

He bpocaiime kamuu 6 coceockuii 020po0 — NOCKONbKY Hem NO8CeMECHO pacnpoCmpaHeHHO20
bunapnozo cmanoapma 0na obpabomxu uckmouenuti C++, He no3eonsiime UCKIOYEHUAM nepece-
Kamv pacnpocmpansamscs Mejicoy 08yMsA 4acmaMu Koodq, eciiu MOAbKO 6bl He 6 COCMOAHUU KOH-
MpOUPOEaAMb, KAKUM KOMAUNAMOPOM U C KAKUMU ONYUAMU CKOMAUTUPOBAHBL 00e dmu 4acmu Ko-
0a. B npomusHoMm ciyuae Modicem oKazamuCsl, Ymo MOOyIuU He nO00epICUSAION COBMeCmUMble ped-
auzayuu pacnpocmpanenus uckmodenuti. O0bIYHO 5M0 NPAGUN0 C6OOUMCS K Ce0yIoujeMy: He no-
380J151IMe UCKTIOYEHUAM Nepecekamsd SpaHuybl MOOYIet/noo0CcUucmeM.

63. Ucnionb3yiiTe 10CTATOYHO NepeHOCUMbIe THIIHI B HHTepdeiicax Moxy.eit

He no3zeonsiime munam noasiamscs 60 6Heuwnem unmepetice MO0y, eciu MoabKo 6bl He yee-
DEHBL 8 MOM, YMO 8Ce NONL30BAMENU CMO2YM KOPPEKMHO UX NOHAMb U pabomams ¢ Humu. Hcnono-
3yiime HAUGLICUIUTI YPOBEHb ADCMPAKYUU, KOMOPbLI 6 COCMOAHUY NOHAMb KAUEHMCKUI KOO.
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LLla6noHbl 1 0600LWEHHOCTb

64. PazymHoO coueTaiiTe cTaTH4YecKHi M TMHAMHYECKHI MoauMopdu3m

Cmamuyeckuti u OuHamuveckuil nonumopdusm odononnsiom opye opyea. Cinedyem scHO npeo-
cmasnsmoy cebe Ux npeuMyecmsd u HeOOCmanmKy, Ymoobl UCNOIL3068AMb KAXCObIL U3 HUX MAM, 20€
OH Oaem Hauyyuiue pe3yibmamsl, U COYemams ux max, 4mobvl NOLYHUMb yHuLee U3 060UX MUPOS.

65. BrIno/iHsiliTe HACTPOHKY SIBHO M MPeJHAMEPEHHO

Ilpu paspabomxe wabnona moyku HACMPOUKU OONICHBL ObIMb HANUCAHBI KOPPEKMHO, € 0C0001
MWYAmenbHOCMbIo, a MaKdice ACHO NPOKOMMeHmupogansl. 1lpu ucnonvzoseanuu wabiona Heooxo-
OUMO YemKO 3Hamb, KaK UMEHHO ciedyem HACMpoums wabioH Ons pabomsl ¢ 6auLUM MUNOM, U
6bINOJIHUMb COOMEEMCMEYIOUjUe OClICMEUSL.

66. He cnenunanusupyiite ma6a0Hb1 GpyHKIMA

Ilpu pacwupenuu Hexomopozo wiabiona Qynxkyuu (exnouas std::swap) usbezaiime nonvimox
cneyuanuzayuu wabnona. Bymecmo smoeo ucnonw3yiime nepecpysky wabiona QyHKyuu, Komopyrwo
crnedyem nomecmumes 8 NPOCMPAHCMEO UMeH muna(0s), Ojisi KOMopwvlx pazpabomana OaHHAs nepe-
epyska (em. pexomenoayuio 57). Ilpu Hanucanuu cobcmeennozo wabiona QyHkyuu maxoice usbe-
eaiime e20 cneyuanu3ayuuy.
67. IInmmuTe MaKCUMATbLHO 0000LIEHHBIN KO/

Hcnonwsyiime ons peanusayuu QyHKyuoHaneHocmu Haubonee 06006weHHble U abCcmpakmHble
cpeocmaa.

O6paboTka oLMBOK U UCKITIOYEHUS

68. Illnpoxo mpuMeHsiiTe assert 1Jisi AOKYMEHTHPOBAHUS BHYTPEHHHX JAOMYyLIeHUH
M MHBAPUAHTOB

Hcnonw3syiime assert unu e2o 9KeuaneHm O0asi OOKYMEHMUpOBAHUs 6HYMPEHHUX OONyujeHuil
6 MOOyJie (m.e. mam, 20e bl3bl8AeMblll U BbI3bIEAIOUUL KOO NOOOEPAHCUBAIOMCS OOHUM U TeM Jice
NPOSPaAMMUCTIOM UTU KOMAHOOI), KOMOopble 00JNCHbL 6ce20a GbINOMHAMBCA (8 NPOMUBHOM CyYae
OHU AGNAIOMCA CIEOCNBUEM NPOZPAMMHOU OWUOKU; HANpUMED, HapyuweHue Nocmycioguii QyHkyuu,
0bHapyceHHoe 8blzbleatouum kooom). (Cm. makaice pekomendayuio 70.) Yoedumecw, umo ucnois-
308aHuUe assert He NPUBOOUM K NOOOUHBIM OeliCEUAM.
69. OnpenennTe pa3syMHYI0 CTpaTeru0 00padoTKN OMIMOOK M CTPOTro el ciaenyiiTe

Ewe na panneii cmaduu npoekmupoganus paspabomaiime npakmuyHyto, nocie008amensHylo u
PasymMHylo cmpamezuro 06pabomku oumubox u cmpozo ciedyiime etl. Yoeoumeco, umo eawa cmpa-
meeus gK0uaem ciedyiouyee.

e Hoenmughuxayus: kaKue ycioeus sA6IsAI0mMcs OuubKou.

e Cmpo2ocmb: HACKOIbKO 8ANCHA KAHCOAS OUUOKA.

e ObHuapyoicenue: Kakoil KOO omeeyaem 3a 0OHapyiceHue ouubKuy.

e Pacnpocmpanenue: Kaxkoi MeXaHuzm UCHOIb3Yemcs ONsi ONUCAHUS U PACHPOCHPAHEHUs.
Y6e0OMIeHUsI 00 OUUDKe 8 KANCOOM MOOYie.

e Obpabomxa: kakoii ko0 omeeuaem 3a 6blNOIHeHUe OeUCMEUIl, C8A3AHHBIX ¢ OUUOKOII.

e Veeoomnenue: Kakum obpazom uHopmayus 06 owubke 6HOCUMCS 6 JICYPHATbHBLI (atin
UIU NPOU3BOOUMCSL YBEOOMIECHUE NOTIb308AMENSL NPOSPDAMMBbL.

Hzmensiime mexanuszmvl 06pabomku oumubox moivko 6 npedenax epanuy MooyJsl.
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70. OTinyaiiTe OIIMOKH OT CUTYAINii, He SIBJASIOMINXCS OIIMOKAMU

DyHryus npedcmasisiem cooo eduHuyy pabomol. Takum obpazom, coou credyem paccmMampusans
60 KaK owubKY, 1U60 KAK WIMAamHvle CUMyayul, 8 3a6UCUMOCHIU OM UX GIUsHUSL Ha yHKyuu. B @yHk-
yuu f cOotl asnsiemcs ouubKol mo20a u moibko moeoa, Ko2oda OH Hapyuiaem 00HO U3 npedyciosull f, He
no360Aem 8bINOIHUNb NPedyCIo8Ue BbI3bIBAEMOU €0 (YHKYUU, NPEenImcmayen 00CIUNCEHUI0 cobcm-
BEHHBIX NOCMYCN08ULL f UTU COXPAHEHUTO UHBAPUAHMA, 3a NOOOEPIICKY KOMOPO2o omeeyaem QyHKyus f.

B uacmnocmu, 6 smoii pexomenoayuu Ml UCKIIOUAEM 6HYMPEHHUE NPOSPAMMHbLe OWUOKY (Mm.e. me,
20e 3a BbI3LIBAIOWULL U BbI3LIBACMBIII KOO Omeeuaem 0OUH U MOM Jice 4eN08eK U KoMaHOd, — Hanpu-
Mep, 6 npedenax 00H020 Mooys). Onu npedcmasiAom coboti OMmOeNbHYI0 Kame2opuio OuuboK, o pa-
00mbvL ¢ KOMOPOIL UCKOTLIYEMCA AKOE CPEOCMBO, KAK NPO8epKU (CM. pekomeHoayuto 68).

71. lIpoexTupyiiTe ¥ MUIINTE G€30NMACHBII B OTHOIIEHNHU OIIMOOK KO/

B xaoxcooti gynkyuu obecneuusatime Hauboiee cmpoyi eapaHmuto 06e30nacHOCMU, KAKOU
MOTBLKO MONCHO 000umbcsi 6e3 0ONOIHUMENbHBIX 3ampanm cO CHOPOHbL 8bI3bl8AIOWe20 KOOd, He
mpedyroujeco maxkozo yposus capanmuu. Bceeoa obecneuusaiime, Kak MUHUMYM, 0A308y10 2apaH-
muio bezonacHocmu.

Yboeoumecw, umo npu n0bvix owubkax eawa npoepamma 6ce20a 0CMaemcst 8 KOpPeKmHOM CO-
cmosinuu (6 amom u 3axkniovaemcs 6azogas eapanwmus). Ocmepeeaiimecs OUWUOOK, HAPYUAIOWUX
uUHeapuanm (8KII0YAs YMEYKU, HO He OSPAHUNUBAACH UMU ).

JKenamenbHo 0ONOIHUMENTbHO 2apaHmupo6ambp, Ymo KOHEYHOe COCMOsAHUe TUbO0 s6I5emcs Uc-
XOOHbIM cocmosanueM (6 pe3yibmame OMKAmMa nocie npoucuteoutell owubku), audo KoppekmHo
BbIUUCTICHHBIM YeNeBbIM COCMOosiHUueM (eciu ouwubox He 6win0). Dmo — cmpoeas eapanmus 6e30-
nactocmu.

Ewe nyvwe eapanmuposams, umo cboi 6 npoyecce onepayuu Hego3modiceH. Xoms 01 60b-
wuHcmea QYHKYull Mo He8O3MOICHO, MAKYIO eapanmuio ciedyem obecnedums Onig maKux QyHK-
yutl, KaKk 0ecmpykmopbl U QYHKyuu 0c80004coeHus: pecypcos. [annas capanmus — 2apaumus bec-
cootinocmu.

72. 1ns1 yBenomiieHusi 00 OIIMOKAX cieAyeT HCMOJIb30BATh HCKJIIOYEHHUS
ﬂﬂﬂ yeedoﬂmeﬂuﬂ 00 owubrax JIyduLe ucnojib3oeamsb MeXanusm ucm}owenuﬁ, a He Koobl oulll-
oox. IlIpumenams KoOvl cocmoanus (Hanpumep, Koobl OuUDOOK, NEPEMEHHYIO errno) ciedyem molb-
KO mozda, K020d HeJlb3s UCNOIb308AMb UCKATOYEHUS (CM. peKOMeHdauuio 62), a makoice 0 cumya-
L]uﬁ, Komopble He AGIAI0mCcs Oml/lﬁK(l]l/lu. K ()pyZLIM /W@MO()LIM, MAaKkum KAaK 3KCmMpeHHoe 3a6epuleHue
npozpammul (U NIAHOBOE 3A8ePUIEHUE C 0CBODOICOCHUEM PeCYPCO8 U M.N. OelcmeusamMu), ciedyem
npu6ezamb MOJIbKO 6 cumyayusix, KOZO(J 60CCMAHOBJIEHUE nocie Omuﬁku HEBO3MOIMNCHO (wm He
mpebyemcsi).
73. I'eHepupyiiTe NCKIHYEHHUS 0 3HAYEHUIO, IEPEXBATHIBAIiTE — MO CCHLIKE
T'enepupyiime ucknouenus no 3uauenuro (He uepe3 yKazameiv) U nepexeamwvigaiime ux Kak
CCbLIKU (06bl'~lH0 KOHcmaHmele). 3ma KOMﬁuHClL]u}Z Hauaxyduum 06pa30M coomeemcemeyem ce-

Manmuxe ucknouenutl. IIpu nosmopmoii eenepayuu nepexeaueHHo20 UCKIOYeHUs NPeOnoYmumens-
HO Ucnonwb308ams npocmo onepamop throw;, a ne uncmpykyuio throw e;.

74. YBenomasiite 06 omudkax, oopadarbiBaiiTe H mpeodpa3oBbIBaiiTe X TaM, rjae
caenyer

Coobwatime 06 owubKax ¢ mom MOMeHm, K020d OHU OOHAPYICEHbL U UOSHMUDUYUPOBAHBL KAK
owubdky. Obpabameigaiime unu npeodbpazoevisalime uUx HA CaMOM HUICHEM YPOBHe, HA KOMOPOM
9O MOJCHO COeNamb KOPPEeKnHo.
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75. U30eraiite cnenupukanuii HCKJII0OYeHU

He nuwume cneyuguxayuii ucknouenui y sauux @QyHKyuti, eciu moavko 6ac He 3acmagisiom
amo oenamv GHeutHue 00Cmosmenbcmed (HanpuMep, KO(), Komopan 6bl HE MooHceme U3MEHUMDb,
Yorce 86el1 UX; CM. UCKTIIOUEHUsL K OQHHOMY PA30eNy).

STL: KoHTenHepsl

76. I1o yMoT4aHMIO HCNIOB3YiiTe vector. B mpoTuBHOM ciy4yae BoIOMpaiiTe KOHTeiiHep,

COOTBETCTBYIOIMI 3agaye

Ouendv 6adicHO ucnov3oeams “npasuivHulil Konmetinep”. Eciu y éac ecmv 6ecomvie npuyumbl
eblbpams onpeoeneHHblll Mun KoHmelinepa, UCHONb3ylime mom KOHmelHep, Komopblil Haubonee
nooxooum 015 eaudell 3a0a4u.

Ecnu konkpemnuvix npednoumenuil Hem, 603vbMume vector u CHOKOUHO pabomaiime, 3Has, 4mo
6bl COelaU 8EPHDBLIL 8bLOOP.

77. BMecTOo MaccMBOB HCHOB3YiiTe vector U string
H3bezaiime peanusayuu abcmpakyuu mMaccuéa nocpeocmsom maccusos ¢ cmune C, apugpmemu-
Ku ykazameineti U npuMumugoe ynpagienus namamoio. Hcnonvzosanue vector unu string He moabko
coenaem npouje 8auLy JHCU3Hb, HO U NO36OIUM HANUCAMb DONlee OE30NACHYI0 U MACWMADUPYeMyIo
npozpammy.
78. Ucnoab3yiite vector (u string::c_str) ans ooMena nanubiMu ¢ API Ha npyrux si3bikax
vector u String::c_str ciyacam wno3om ons coodowenus ¢ API na opyeux asvikax. Oonako ne

nonaeaiimecs Ha Mo, YMo UMepPamopbl ACNAMCA YKa3amenamu; 015 NOIyyeHus aopeca djemMenma,
Ha komopwlii cculnaemcs vector<T>::iterator iter, ucnonv3yiime gvipasicenue &*iter.

79. XpaHuTe B KOHTeiiHepax TOJBHKO 3HAYEHMS WJIM HHTE/JIEKTYa/IbHbIe YKa3aTean

XpaHume K KOHmeﬁHepax O6'b€Kmbl-3Ha'-l€H1/lﬂ. KOHmelZHepbl nojiaazarom, 4mo ux CanprCuMOe
uMeem mun 3HAYEHUs, GKNIYAS HEeNOCPEOCMBEHHO XPAHAWUECs 3HAYEHUs, UHMEIeKMYalbHble
yKazamenu u umepamopbol.

80. ITpennouuraiite push_back apyrum cmoco6am pacmmpeHusi nocjieA0BaTeIbHOCTH

Hcnonwsyiime push_back ee30e, 20e smo 603modcHO. Eciu 015 8ac He 8axCHA NO3UYUsi 6CIMABKU
H0B8020 00beKma, nyduie 8ce2o UCNONb308aMb O 000aGIeHUs INEMEHMA 8 NOCIe008ANENbHOCHb
@ynxyuio push_back. Bce npouue cpedcmea mozym okazamucs KAk 20paz00 MeHee ObiCmpblMu,
Mak u MeHee NOHAMHBIMU.

81. [IpeanounTaiiTe onepanuy ¢ AMANA30HAMH OMEPALHUSIM C OTAETbHBIMHU JIeMeHTAMH
Ilpu Oobaenenuu snemenmos 6 KOHmMelHep aydule UCHOIb3068AMb Onepayuu ¢ OUanazoHamu
(m.e. pynkyuio insert, Komopas noxyuaem napy UmMepamopos), d He nOciIe008amenIbHOCb 6bI30608
yHKyuu 0151 6CMasKu 00HO20 dNeMeHma. Bvi306 QyHKyuu 015 0uanazoHa o0blYHO Npowe Hanu-
camy, ne2ye yumamoy, u oH bonee dpghexmusen, uem a6HbLI YUK (CM. makaice pexomenoayuio 84).

82. Ucnoak3yiiTe noaxoasmue HANOMbI 1151 PeaJbHOI0 YMEHbIIEHUS eMKOCTH
KOHTelHepa U yJaJIeHHs 3JICMeHTOB

Ll mozo ymobwl delicmeumensHo u30a8UMbCs OM U3IUUHEN eMKOCIU KOHmeliHepd, 60CHOb-
3yiimecs MPIOKOM C UCNONb308AHUEM 0OMeHd, a Oisl peanbHO20 YOALeHUs INIeMEeHMO8 U3 KOHMeliHe-
pa — uouomoli erase-remove.
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STL: anroputmbl

83. Ucnoan3yiiTe oTnanounyio peaausanuio STL

beszonacnocms npesviute gce2o (cm. pekomerdayuio 6). Hcnonvzytime omiadounyio peanusayuro
STL, ()aDlC@ €eClu OHA umeemcs moJjlibKo onst OOHOZO U3 eauiux KOMnuiimopos, u ()asfce ecjlu OHa uc-
noJjib3yemcsi mojibKo 07151 OMAAOOUHO20 mecmupoeanus.

84. [IpeanounTaiiTe BHI30BBI AJITOPHTMOB CAMOCTOSITETHHO Pa3padaTbIBaeMbIM IHKJIAM

Pazymno ucnonvsyiime @ynxkyuonanvHvie o0vekmul. B ouenv mpocmuix ciayyasx HanucauHwie
CamMocmosmenvHO YUKivl MO2ym oKasamuvcs bonee npocmuim u s¢pexmusuvim peurenuem. Tem He
Menee, 6bl1308 QI2OPUMMA BMECMO CAMOCHOAMENbHO PA3PAOOMAHHO20 YUKIA MOICEM OKA3AMbCA
Oosiee 6bIPA3UMENBHBIM, le2ue CONPOBONCOAEMbIM, MeHee NOO0BEPIHCEHHbIM OWUOKAM U He MeHee
appexmusHbLM.

Ilpu svi306e ancopumma nooymaiime 0 HANUCAHUYU COOCMBEHHO20 (PYHKYUOHATbHO2O 0ObeKma,
KOMOPbLil UHKANCYIUPYem 6C1o HeobXooumyo n02uky. Hzbezaiime odvedunenus ceéazvieameneli na-
pamempog u npocmoulx QYHKYUOHANbHBLIX 06bekmog (Hanpumep, bind2nd, plus), umo 06bIuHO CHU-
arcaem scHocms koda. Ilodymatime 06 ucnonvsosanuu iamooa-oubruomexu [Boost], komopas as-
MoMamu3upyem 3a0ayy HanuCaHusi QYHKYUOHATbHBIX 00bEKMO8.

85. IMoan3yiiTech MPaBUJIBHBIM AJTOPUTMOM MOMCKA

Jlannas pexomenoayus npuUMeHuMda K NOUCKY OnpedeleHH020 3Hadenus 6 ouanasone. Ilpu nouc-
Ke 8 HeomcopmupoS8aHHOM OUANA30He UCnonb3ylime aneopummol find/find_if unu count/count_if.
Jlna noucka 6 omcopmuposanHom ouanasone evibepume lower_bound, upper_bound, equal_ range
unu (pesice) binary_search. (Bonpexu céoemy umenu, binary_search 00viuHo — HegepHbiil 6b160p.)

86. [op3yiiTech MPaBMIILHBIM AJITOPHTMOM COPTHPOBKH

IIpu copmupogke 6bl OONIHCHBI YeMKO NOHUMAMb, KAK pabomaem Kajxicovlil u3 COpmupyoujux
anzopummos, u UcnonbL306ame Hauboee Oeuleswlii cpeou mex, Komopwvle npueooHvl Olisl peuleHus
sautell 3a0a4u.

87. lenaiiTe npeAnKaThl YUCTHIMH (QYHKIMSIMH

Tpeduxam npedcmagnsem coboii yHKYuoOHaNbHbIL 06bEKm, KOMopblil 8o3epawaem omeem 0a/
Hem, 00bIYHO 6 6ude 3Hayenus muna bool. Qynkyus sensemcs “qucmoi” 6 MamemMamudecKom cMbic-
Jle, ecniu ee pe3yibmam 3a8UcUm mobko om ee apeymeHmos (obpamume sHUMaHue — 6 OAHHOM ClIy-
uae mepmun “vucman’ He umMeem HUKAKO20 OMHOUWEHUS K YUCIO BUPMYATLHBIM YHKYUAM).

He noseonsiime npeduxamam coxpanamo unu 00pawamvcsi K COCMOAHUIO Max, 4modsi 3mo Mo2no
6MUAMb HA pe3yibmam pabomel onepamopa operator(); npu 9mMom NOoHsAmue COCMOSIHUA BKII0YAem
KaK OaHHble-4jleHbl, MaK U 21ooanvhvle cocCmosnus. [lis npeouxamos dceiamenbHo 0e1ams Onepamop
operator() KoHCmMaHmHot GyHKyuen-41eHoM (CM. pekomeHoayuro 15).

88. B kauecTBe apryMeHTOB aJIrOPUTMOB 1 KOMIAPAaTOPOB JIyYllle HCMO0JIb30BaTh
(yHKIHOHATBHBIE 00BEKTHI, 2 He GYyHKIUU
IlpeonoumumenvHo nepedasams aneopummam QYHKYUOHANbHbIE 00beKkmbl, a He QYHKYuu,
a KOMRapamopsl acCOYUAmMUBHbIX KOHMEUHEPO8 NPOCHO OONNHCHLL ObIMb QYHKYUOHATLHBIMU 00b-
exmamu. QyHKYUoHanbHbIe 00BbEKMbL A0ANMUPYEMYL U, BONPEKU 0XHCUOAHUAM, 00bIYHO datom bonee
Ovicmpblll N0 CpagHenuIo ¢ YYHKYUAMU KoO.

89. KoppekTHo numute GyHKIHOHAIbHbIE 00bEKThI

Paspabamuisatime ¢hyHkyuonanbHovie 00bekmvl mak, 4mobsl ux KONUPOBAHUE 8bINOTHANOCH KAK
MooicHo Ighpexmugnee. Tam, 20e 3mo 803mModIcHO, deaaiime Ux MAKCUMATLHO a0anmupyemviMu ny-
mem Hacredosanus om unary_function unu binary_function.
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BesonacHOCTb TMNOB

90. U36eraiiTe IBHOr0 BHIGOPA THIIOB — HCHOJB3YiiTe MOJUMOP(HH3IM

H3z6ecaiime a6H020 6bi60pa muna obvekma 0 HAacCmpouKu nogedenus. Micnonv3syiime wabioHsl
U gupmyanbHvle QYHKYuU 01 Mmoo, 4mobvl nogedeHue o0veKma Onpeoesanocy e2o munom, a He
BbIZLIBAIOUUM KOOOM.
91. Pagoraiite ¢ THIIaMH, a He C PeICTABIEHUAMHI

He nvimatimecs dename kaxue-mo npeonoiodceHus 0 mom, Kak UMeHHO 00beKmbl npedcmasiie-
ol 6 navamu. Kax umenno Cﬂe()yem 3anuceleams U CcHumuvleanisv Oﬁ'beKmbl us namsimu — nycmo
pewaiom munvl 06bEKMmo8.
92. U3beraiite reinterpret_cast

Kax enacum pumckas nociosuya, y aicu xopomkue Hoeu. He nvimaiimece ucnonw3osams
reinterpret_cast, 4moobvl 3acmagums KOMRIUIAMOP paccmampusams oumel 06veKma 00H020 Mund
Kak 6umvl 06vexma opyeo2o muna. Taxoe deiicmeue npomugopeyum 6e30nacHoOCmu MUnNos.
93. U3beraiite npumeHeHus static_cast k ykazarensam

K yxazamenam na ounamuyeckue 06vekmul He ciiedyem npumMeHsm npeodpaszosanue static_cast.
Hcnonvsyiime bezonacuvle anbmephamusbl — om dynamic_cast 00 nepenpoekmuposanusl.
94. N306eraiite npeodpa3oBaHuii, OTMEHSIOINX const

HpeoﬁpcBoeaHue munoe, onmmeHsAanuee const, moacem npueecnmu K HeonpedeﬂeHHOMy noeede-
HUIO, a KpOMeE MO20, MO CEUOEMENbCMBO NI0X020 CINUTS NPOSPAMMUPOBAHUS 0adCe 8 MOM CIyHAe,
KOZ()[I NPpUMEHEHUE MAK02c0 npeo6pa306aHu}l 6NOJIHE 3AKOHHO.
95. He ucnoJsn3yiite npeodpazoBanue THIOB B cTuiie C

Bospacm ne ecezoa oznauaem myopocms. Cmapoe npeobpasosanue munog ¢ cmune C umeem
PasnuuHyio (U 4acmo ONAacHylo) CeManmuKy 6 3a6UCUMOCHU OM KOHMEKCMA, CHPAMAHHYIO 3d eOu-
HbIM cunmakcucom. 3amena npeodpazosanus munos ¢ cmune C npeodopazosanusimu C++ nomo-
JACem 3auUMUmMsCst OM HEONCUOAHHBIX OUUOOK.
96. He npumensiiTe memcepy wim memcmp Kk He-POD tunam

He pabomaiime pewmeenosckum annapamom (cm. pexomenoayuio 91). He ucnonv3yiime
memcpy u memcmp Oisl KORUPOBAHUA UTU CPDAGHEHUS 4e20-TUb0 CMPYKMypuposanHo2o bonee, yem
00vbIUHas NAMsMb.
97. He ucnoab3yiiTe 00beiMHEHHsI AJIs1 TPe0OpPa3oBaHUI

Xumpocmy 6ce pasno ocmaemcs 1094coio: 00beOUHEHUS MOJICHO UCNOb3068aAMb OISl NONYYEHUs
“npeobpazoeanus muna 6e3 npeobpazoeanus”, 3anUCHIEAs UHGOPMAYUIO 8 OOUH UNIeH U CUUMbIEAs
uz opyeoco. Oomaxko smo ewe 6ojee ONACHO U MeHee NPeOCKA3VeMo, HeM HPUMEHEHUe
reinterpret_cast (cm. pekomenoayuio 92).
98. He ncnoJsib3yiiTe HeM3BeCTHbIE APTYMEHTHI (TPOETOYHSI )

Hanuuue mpoemouuii 6 C++ — onacnoe nacneoue C. Hzbezaiime ux 6 c6oux npozpammax; uc-
NOIb3YIIMeE BMECHO IMO20 BbICOKOYPOSHesble KOHCmPYKyuu U bubnuomexu C++.
99. He ucnoJb3yiiTe HeAelicTBUTEIbHBIE 00BEeKTHI M HeOe30MacHbIe PYHKIINT

Bui oce me ucnonvsyeme npocpouennvie aexkapemea? M nedeticmeumenvhvie 00bekmbl, U
“aHmuKeaprle ”, HO H€6€30nachle (I)yHKl/ﬂ/lu C}’lOCOﬁHbl Ha@peaurnb 3()0]70817}0 s8AUUX NPOCPAMM.
100. He paccmaTpuBaiiTe MacCUBBI MOJTUMOP(HHO

Honumopguasa paboma ¢ maccueamu — 6oavwias owubka. K coocanenuio, 00b14Ho KOMNUIA-
mMop HUKAK Ha Hee He peazupyem. He nonadaiimecv 6 smy no8yuxy!
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OT n3partenbckoro goma “Bunbamc”

BI)I, YUTATEb TOM KHHUTHU, N €CTh IJIaBHBINA €€ KPUTUK. MpbI LIeHUM Ballle MHEHUE U XOTUM
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Onmneparop, 155
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[IpucrauBanus, 113
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[Ipu pabote ¢ STL, 174
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ITamsTs, 125
Ileperpyska onepaTopos, 25; 59
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Ilepenocumocrts, 34
Ilepnuc, Anan, 23; 39; 57; 117; 143; 187
IloBTOpHAas renepanus uckitodeHus, 158
IToBTOpHOE HcnONB30BaHUE, 80
TTouck
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Wwmen, 73;75; 78
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¢bynxuum, 67
ITopsinox muuumanuzauuu, 32
IToctkoncTpykrop, 102
IToctycnoBue, 148
IToroku BeITTOJHEHUS, 34
IIpaBuno
OpHoro onpexnenenus, 124
IIpenukar, 182
IIpenycnoBue, 148
IIpexxneBpemennas ontumusanus, 25; 29
IIpexxneBpemennas neccumusanys, 31
IIpeodpaszoBanue TuOB, 64; 85
IIpunumn
MNuBepcuu 3aBucumocreit, 54; 77
Unrepdetica, 118
OTkpbITOCTH-3aKpPBITOCTH, 188
IToncranosku JIuckos, 79
IIpucBausanue, 37
Komupyromiee, 113
Camomy cebe, 113; 152
IIpocrpancrBo umen, 122
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Pabota ¢ pecypcamu, 37
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PenenzupoBanue xona, 21
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Caccman, [xepanbg, 25
C6opxka nporpamMmsl, 19
CBSI3HOCTB, 94
Cas3piBanue, 73; 126

Jlnnamuueckoe, 134

Crarugeckoe, 135
Cepuanuzauus, 32; 34
Cucrema ynpasiieHus Bepcusam, 20
CI0XKHOCTb alropurma, 27
CoBMECTHO HCIOIb3YyEeMbIE IaHHbIE, 32
CokpsITue 1anHbIx, 33; 87; 89; 197
CoxkpsblTHe UMeH, 82
Cnencep, I'enpy, 187
Crenmanmzanys mabiaona Gyskoun, 140
Crenudukanuu uckodeHnii, 160
Cpeska, 76; 110
CraTtnueckoe cBs3bIBanue, 135
Crunb npoexTupoBanus, 23
Crpayctpym, besipn, 69; 133; 143; 163; 173
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TaOymsmus, 15
Tpanzaxuus, 106; 151

Y

VYkazarens Ha peanuzauuio, 91
Vcnosus rouku, 34
VYreuka, 38
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OyHKIMOHATIBbHBIN 00BEKT, 184; 186
Oynkiys, 50
ApryMeHT 1o ymMo4anuto, 81
Buptyansnas, 83; 102
Berpausaemas, 127
WuBapuanr, 148
Hewucnons3yemslit napametp, 17
Oo6wmena, 107; 114; 151
OcBoboxaenus pecypcos, 107; 151
[eperpyska, 85; 140
[lepenaua mapameTpoB 1o 3HaueHHMIO, 43; 58
[lepenaua mapameTpoB MO CChUIKE, 58
Iepenaya mapameTpoB MOCPEICTBOM
yKkazaTesnei, 58
[lepexpeoiTne, 81
[Topsiox BEIYMCIICHUS apTyMEHTOB, 67
[Tocrycnosue, 148
[Ipenycnosue, 148
C nepeMeHHbBIM KOJIMYECTBOM apryMEHTOB,
199
[Ia6mon, 140
OyHKIM 00paTHOTO BBI30BA, 36
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I1a6mnon, 134
Touxka HacTpoiiku, 136
Oynkiuy, 140

[1a610H MPOEKTUPOBAHUS
Acyclic Visitor, 54
Command, 54; 135
Nonvirtual Interface, 83; 104; 111
Observer, 176
Singleton, 52
Template Method, 83; 104
Visitor, 54; 135
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DddexruBHoCTh anroputma, 27; 169
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