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BBepeHue B nporpaMmMmupoBaHue Ha C# 2.0

0. BBeaeHue: NMNpeancnosue: sepcua ana neyatm v PDA

KHura npeacrtasnsieT coboit nocobme no nsyvyeHuto si3blka NporpaMmupoBanus C#, KOTOPbIN SABNSIETCS OAHUM U3 BaXXHbIX 3/1IEMEHTOB
nnatdopmbl Microsoft .NET. OCHOBHble 3agaun nocobus 3akaryarTcs:

® B 03HAKOMJIEHMWN C CMHTAKCMCOM M CEMAHTUKOM A3blka nporpamMMmmpoBaHmsa C# 2.0;
® B onuncaHum ocobeHHocTen apxutekTypbl .NET;
e B (hOPMMPOBaAHNN HABbIKOB pa3paboTKu NMpUIOXKEHMA B paMKax napaavrMbl 06 beKTHO-OPUEHTUPOBAHHOIO MPOrpamMMMpPOBaHNS.

Mpn onMcaHMM CMHTaKCMCa HEKOTOPbIX S3bIKOBbIX KOHCTPYKUM C# 2.0 B KHUre ncrnosib3oBanacbk HoTaumst bakyca-Haypa. ®opmbl bakyca-
Haypa (BH®) TpaanuUMOHHO NPUMEHSIIOTCS NPU ONMUCAHUM FrpaMMaTUKN opMasibHbIX SA3bIKOB (B TOM YMC/E U S3bIKOB NMPOrpaMMUpOBaHUs ).
HecMoTps Ha HenpuBbIYHbIA BHELWHWA BUA, 3TU (OPMbl AOCTAaTOYHO NPOCTO MHTEPMNPETUPYIOTCSH, OT/IMYAKOTCS NTAKOHUYHOCTBIO Y TOYHOCTbIO.
OHM COCTOSIT U3 AOCTYMHbIX NOHUMaHUIO 6YKBOCOYETaHWUI, Ha3biBaeMbIX HETEPMUHAIbHLIMU U TEPMUHANbHBIMKU cMMBONaMu. Ocoboro
BHMMaHusa B BH® 3acnyxnBaeT cMMBoa ' :=', KOTOpbIN B BykBasibHOM CMbIciie nepeBoantcs kak "COCTOUT N3". OnpeaeneHne 3bIkOBOM
KOHCTpyKUuun B BH® npeanonaraert pa3smelleHne kakoro-nmbo HeTepMmnHaIbLHOrO CMMBOJA C/ieBa OT cMMBona ': I='. B npaBoi Yactn ¢opmbl
pa3MeLlaeTcs NocnefoBaTeslbHOCTb HETEPMUHAJbHBIX U TEPMUHAJIbHBIX CMMBOJIOB, OTO6paXawLmnx CTPYKTYpy OrnpeaensieMoro noHATUs.
TepMUHanbHble CMMBOJbI He TpebytoT pacwndpoBku (AONONHUTENBbHLIX BH®), NOCKONbKY SIBASKOTCS KOHCTPYKUMSIMU OMUCLIBAEMOrO si3blka
nporpamMMmMpoBaHus. HekoTopble aneMeHTbl B paMkax BH® 3akntouatotcs B npsiMbie ckobku. Tak B AaHHOW HOoTauuu obo3Ha4vatTcs Te
3/1IEMEHTbI OMNUCbIBAEMOW CUMHTAKCUYECKOM KOHCTPYKLUMU, KONIMYECTBO BXOXAEHMA KOTOPbIX C TOYKM 3PEHUSI CUHTaKCUCa He orpaHuyeHo. B
OAHHOM KOHTEKCTe MX MOXET 6biTb OAMH, ABa, TPU, ..., MHOIO, @ MOXET U He 6bITb BOBCE.

MaTepuan KHUIMM OCHOBaH Ha HaxOAsILLENCs B OTKPbITOM goctyne nutepatype no C# u .NET. MNMpn nayuyeHnn C# cnepyet umeTtb B BUAYy
OZlHO YHMBepcanbHoe NpaBuo. M3yyeHne HOBOMO si3bika NPOrpaMMMpOBaHMs, HOBOW NnaTdoOpMbl, HOBOW TEXHONIOMMM TpebyeT NpoYTEeHMUs
Nno KpawmHen Mepe HEeCKONbKMX M3 CTaBLUMX Ha CErOAHSAWHUNA AeHb KIACCUYECKMMU KHUM. YacTb U3 3TUX KHUT NpUBEAEHa B CrUCKe
nuTtepartypsbl.

B kHure coagepxutcs 60nblUIOe KOINYECTBO npumepoB. B page cny4vaes 3TO BCEro SiNWb AOKYMEHTUPOBAHHbIE CbpaFMeHTbI nporpamMMHoro
Koga. OfHaKo 3HauyuTeNlbHaa YacTb NPUBOAUMbBIX MPUMEPOB ABASAETCSH 3aKOHYEHHbIMU pa6OTalOLIJ,VIMVI npunoxeHnamu. N xota K kHure HE
npunaraeTca HMKakKnx KOHTPOJIbHbIX BOMPOCOB, yl'lpa)KHEHMm nnun 3agavd, Heo6xoANUMbIM YCnoBneM ycnewHoro yCeBoeHna Mmatepumana (M
obs3aTenbHbIM 3a,ﬂ.aHVIE‘M!) ABNAETCA BOCNpoOu3BeaEHNE, aHaNn3 n MOLI,VIdJVIKaLI,VIH npuesoanMoro B nocobun kopa.

B npuMepax 4acTo MCNofb3yrTCA OrnepaTopbl KOHCOMLHOMO BbIBOAA BMAA

System.Console _WriteLine(...);

[o momeHTa nogpobHoro obcyxaeHns TeMbl BBOAA/BbiBOAA B COOTBETCTBYHOLIEM pa3aene nocobus npeanoxeHus 3Toro BMaa MOXHO
paccMaTpuBaTb Kak "BonwebHble" 3aKMHaHUA, B pe3ynbTaTte KOTOPbIX B OKOLWKE KOHCOJIbHOIo NpUAoXeHUAa NoABNAKTCA
nocnenoBaTeibHOCTU BbIBOAUMbIX CMMBOJIOB.

BBenenue

0630p .NET. OcHOBHbIE NOHATHS

MNAT®OPMA - B KOHTEKCTE MH(POPMaLIMOHHbIX TEXHOMNOMMIN — cpeaa, obecneymBatolasl BbINOJIHEHME NPOrpaMMHOro koaa. MNMnatdopma
onpefenseTcs XxapakTepucTuKkaMm npoLeccopoB, 0COHEHHOCTAMMU OMepauUmMOHHbIX CUCTEM.

Framework — 3To MHdpacTpyKTypa cpelbl BbIMOJHEHUS NMPOrpaMM, HeYTo, onpeaensiolee 0CoO6eHHOCTU pa3paboTKy U BbIMOSHEHUS
NporpaMMHOro Kofia Ha AaHHoI nnaTdopme. MNpeanonaraeT CpeAcTBa opraHM3auny B3aMMOAENCTBMSA C OMNepaLMoOHHON CUCTEMON U
NpUKNaAHbIMU MporpaMMaMu, MeToAbl 40CTyna K 6a3aM JaHHbIX, CpeACcTBa NOAAEPXKKM pacrnpefefieHHbIX (CeTEBbIX) NMPUIOXEHWUN, A3bIKK
nNporpaMMMpoBaHns, MHOXeCTBa 6a30BbIX K/1accoB, YHUMPULMPOBaHHbIE NHTEPdENChI MoMb30BaTENS, NAapaAUrMbl MPOrpaMMUPOBaHMS.

Microsoft .NET - nnaTtdopma.

.NET Framework - nHdpactpyktypa nnatgopmbl Microsoft .NET. BkniouaeT cneaytowme oCHOBHble KOMNOHeHTb: Common Language
Runtime (CLR) n .NET Framework Class Library (.NET FCL).

CLS (Common Language Specification) - obwas cneundukaums A3bIKoB NPOrpaMMMpPOBaHUs. DTO HA6OP KOHCTPYKUMIA U OrpaHUYeHnN,
KOTOpble SIBNSAIOTCS PyKOBOACTBOM ANs co3aaTenei 6ubnuotek n komnunatopos B cpege .NET Framework. Bubnunotekn, nocTpoeHHble B
cooTtBeTcTBMM C CLS, MOryT 6bITb MCNOMb30BaHbl M3 N060ro A3bika NporpaMMnpoBaHunsa, nogaepxusatowero CLS. A3bikK, COOTBETCTBYHOLWMNE
CLS (k ux umcny otHocaTcs a3bikn Visual C# 2.0, Visual Basic, Visual C++), MmoryT nHterpmposatbcs Apyr ¢ gpyrom. CLS - 3To ocHoBa
MEXbsA3bIKOBOrO B3aUMOAENCTBUS B paMkax nnatdopmbl Microsoft .NET.

CLR (Common Language Runtime) - Cpeaa BpemeHu BbinonHeHus nnu BupTyanbHaa MawunHa. ObecnednBaeT BbIMOJIHEHNE COOPKW.
OcHoBHoM koMnoHeHT .NET Framework. MNMoa BupTyanbHoW MawmnHoM noHnMatoT abcTpakumio nHKancynnmpoBaHHoi (06ocobneHHomn)
ynpaenisieMoi onepaLMoOHHOl CUCTEMbI BbICOKOIO YPOBHS, KOTopasi obecrneynBaeT BbiNosiHeHNe (ynpaBisieMoro) NporpaMMHOro Koaa.

YnpaBnsiembiii KOA — MpOrpaMMHbIA KoA, KOTOPbIN Mpy CBOEM BbIMOJIHEHUU CnocobeH ncnonb3oBaTb Cnyxbbl, npegocTaBnsgemble CLR.
CoOTBETCTBEHHO, HeynpaBsieMbli ko4 NofobHOM cnocobHOCTbO He obnaaaeT. O6 0CcObeHHOCTSAX YNpaBAseMoro KoAa MOXHO CyAuTb No
nepeyHio 3ajay, peweHne KoTopbix Bo3naraetcs Ha CLR:

YnpaBneHne KoaoM (3arpyska W BbINOSHEHMWE).

YnpasneHue namMaTbio Npu pa3MelleHnn o6beKTOB.

MN3on5ums NnamMaTn NpUIoXKeHUN.

MpoBepka 6e3onacHoCcTH koaa.

MpeobpasoBaHMe NPOMEXYTOYHOIO S3blKka B MalUMHHbIN KOA.

JocTyn K MeTaAaHHbIM (paclmnpeHHas nHdbopmauus o Tunax).

O6paboTka UCKIOYEHWUI, BKIOYAs MEXbA3bIKOBbIE UCKITHOYEHUS.

B3anmMogelicTBrne Mexay ynpasfsieMbiM U HeynpasnisieMbliM Kogamu (B ToM yucne u COM-obbektamm).
Monnepxxka cepBUCOB Ans pa3paboTku (npodunnpoBaHmne, oTnagka u T.4.).

Kopoue, CLR - 310 Habop cny»x6, Heob6xoaMMbIX ANS BbIMOSIHEHUSA YMpaBiseMoro Koaa.



Cama CLR cocTouT u3 AByX rnaBHbIX KOMNOHEHTOB: aapa (mscoree.dll) n 6ubnunotekn 6azosbix knaccos (mscorlib.dll). Hannune atnx
halnoB Ha AUCKe — BEPHbIM NPU3HAK TOro, YTO Ha KOMMbKOTEPE, MO KpanHelh Mepe, bbisia NpeanpuHaTa NonbiTka YCTaHOBKMU
nnatdopmbl .NET.

AApo cpeabl BbINOMHEHWSI peanu30oBaHo B Buae 6mMbnnotekn mscoree.dll. NMpu koMNoHoBKe c60pkK B Hee BCTpauBaeTcsl crneumanbHas
MHpopMaums, koTopas npu 3anycke npunoxenus (EXE) nnu npu 3arpyske 6ubnmnortekun (obpaweHne k DLL u3 HeynpaBnsemoro Mmoaynsa -
BbI30B pyHKUMM LoadLibrary ans 3arpysku ynpasnsiemoit c6opku) NpnBoAnUT K 3arpyske u nHmumnanusaumm CLR. Mocne 3arpysku CLR B
aapecHoe NPOoCTPaHCTBO MpoLecca, 4p0 Cpeabl BbIMOMHEHUS MPOM3BOAUT Cleaylolne AencTBus:

HaXOoAMUT pacnosioxeHne cbopku;

3arpyxaet cbopky B namsaTb;

NMPOU3BOANT aHaIN3 COAEPXUMOro c6opku (BbISBAAET KIacchbl, CTPYKTYpbl, HTepdelicChl);

NpOM3BOAUT aHanu3 MeTaaHHbIX;

obecneuymBaeT KOMMUAALMIO KOAA Ha NMPOMeEXyTo4YHOM s3bike (IL) B nnatdhopmMosaBuCMMble MHCTPYKUMK (@cceMbriepHbil Kog);
BbINOJIHAET NPOBEPKMN, CBsI3aHHble C obecrneyeHnemM 6e30nacHOCTH;

MCMoNb3ysl OCHOBHOWM NMOTOK MPWUJIOXEHUS, NepeAaeT ynpasieHue npeobpasoBaHHOMY B KOMaHZAbl NpoLleccopa gparMeHTy Koaa
cbopkwn.

FCL (.NET Framework Class Library) - cootBetcTtBYytowas CLS-cneundurkaumm o6bekTHO-OpMeHTMpOBaHHas 6MbnnoTeka Knaccos,
MHTEPdENCOB N CUCTEMbI TUMOB (TUMOB-3HAYE€HWNIA), KOTOpble BK/IOYAKOTCS B cocTaB nnatdopmbl Microsoft .NET.

DTa 6ubnmMoTeka obecrneuymBaeT AOCTYN K DYHKUMOHANbHBIM BO3MOXHOCTSIM CUCTEMbI U NpeAHa3Ha4yeHa CiyXuWTb OCHOBOM Npu
paspaboTke .NET-MpUMoXeHW A, KOMMNOHEHT, 3/1EMEHTOB yrpaBieHus.

.NET 6ubnunoTteka knaccos sBnsieTCs BTOPbIM KOMNOHeHTOM CLR.

.NET FCL moryT ncnonb3oBaTtb BCE .NET-npunoxeHusi, He3aBUCMMO OT Ha3Ha4YeHUst apXUTEKTYpPbl UCNOSIb3YEMOro nNpu paspaboTke a3bika
NnporpaMMmpoBaHns, U B YaCTHOCTU:

® BCTPOEHHble (3/1eMeHTapHbIe) TUMbI, NPeACTaB/ieHHble B BUAe knaccoB (Ha nnatdopme .NET BCce MOCTPOEHO Ha CTPYKTypax uam
Knaccax);

Knaccbl ansa paspaboTku rpaduyeckoro nonb3oBaTenbckoro nHtepderica (Windows Form);

Knaccbl Ans paspaboTkn web-npunoxeHuii u web-cnyx6 Ha ocHoBe TexHonorun ASP.NET (Web Forms);

knaccel ansa paspabotkn XML mn Internet-npotokonos (FTP, HTTP, SMTP, SOAP);

Knaccel Ans pa3paboTku NpunoxeHun, paboTawwmx ¢ 6aszamm aaHHbix (ADO .NET) n MHoroe gpyroe.

.NET-npunoxeHue - npunoxeHune, paspabotaHHoe Ansa BbiNofHeHWs Ha nnaTdopme Microsoft .NET. Peann3syetcsa Ha si3blkax
nporpaMmmpoBaHus, cooTeeTcTeytowmx CLS.

MSIL (Microsoft Intermediate Language) - npoMexyTo4HbI a3bik nnaTtdopmbel Microsoft .NET. McxoaHble TekcTbl nporpamm ans .NET-
MPUIOXKEHNA NULIYTCS Ha s3blkax NPOrpamMMMpOBaHUs, COOTBETCTBYHOLWMNX cheundukaummn CLS. ns TakmMx s3bIKOB MOXET 6biTb MOCTPOEH
npeobpasoBatenb B MSIL. Taknm 06pa3oM, NporpamMMbl Ha 3TUX A3bIKax MOTyT TPAaHC/IMPOBATLCA B MPOMEXYTOYHbIN Koa Ha MSIL.
Bnaropapsi cootBeTcTBuio CLS, B pe3ynbTaTe TPaHCASLUMU NPOrPaMMHOr0 KoAa, HanMCaHHOro Ha pa3HbiX si3blkax, MoJsyyYaeTcs COBMECTUMbIN
IL-koa.

dakTnueckmn MSIL saBnsieTca acceMbiepoM BMpTyasibHOro npoueccopa.

METALAHHDbIE - npn npeobpa3oBaHuu nporpaMMHoOro koga B MSIL Takxe dopmmpyetcs 6ok METALAHHDIX, KoTopbI coaepxuT
MHMbOPMaLUIO O AaHHbIX, UCMOMb3YEMbIX B NporpamMMe. dakTMyeckn 3To Habopbl Tabnuu, KoTopblie BKIOYaOT B cebst MHdopMaumio o0 Tunax
OaHHbIX, onpeaensieMbix B Moayse (0 TMNax AaHHbIX, HA KOTOPble CCbITAeTCA AaHHbIN MoAynb). PaHee Takas nHdopmauusa coxpaHsanach
oTAenbHO. Hanpumep, npuioxeHne Morno Bkaw4YaTe MHbopMaumio 06 nHTepdeicax, kotopas onuceiBanack Ha Interface Definition
Language (IDL). Tenepb MeTaAaHHble SABNAKOTCA YaCTblO YNpaBAsSeMoro Moayns.

B yacTHOCTU, MeTaAaHHble UCNONb3YIOTCA ANA:

® COXpaHeHus nHdbopMaumm o Tunax. Mpm KOMNUASUMK Tenepb He TPEBYITCSA 3aro/loBoOYHbIE U BUbnnoTeuHbie gannbl. Bcio
HeobxoAuMYt0 MHGPOPMaLMIO KOMMUASITOP YMTaeT HEMOCPEACTBEHHO U3 yMpaB/sSiEMbIX MOAYNEN;

e BepuduKaLuMm Koaa B NPoOLIECCE BbINOMIHEHUS MOAYNS;

yrnpaBneHus AMHaMM4yeckol namsTblo (0cBOBOXAEHME NaMsAaTU) B MpoLecce BbIMOSHEHUS MOAYNS;

e obecneueHns guHammyeckon nogckasku (IntelliSence) npn paspaboTke NporpamMmbl CTaHAAPTHLIMU MHCTPYMEHTaIbHbIMK CpeaACcCTBaMuU
(Microsoft Visual Studio .NET) Ha ocHOBe MeTaAaHHbIX.

SA3bIKK, ANS KOTOPbIX peanu3oBaH nepesos Ha MSIL:

e Visual Basic,
e Visual C++,
e Visual C# 2.0,

M eLle MHOro ApYrmnx s3blKOB.
NcnonHsieMblt MOAYNb — HE3AaBUCMMO OT KOoMNusTopa (M BXOAHOIO si3blka) pe3yfnbTaToM TpaHcnsaumm .NET-npunoxeHus sasnsieTcs
yNpaBAseMblii UCMONHAEMbIN MoAy b (YNpaBAseMbli MOAY/b). DTO CTaHAAPTHbLIN nepeHocMMbIn ucnonHsembin (PE — Portable Executable)
dann Windows.

DneMeHTbI ynpaBaseMoro Mmoaynsa npeacrtabBsieHbl B Tabnuue.

3aronoBok PE lMoka3biBaeT Tun ganna (Hanpumep, DLL), coaep>XxuTt BpeMeHHyl MeTKy (BpeMmsa cbopku dalina), cCoaepXuT CBeAeHUs o
BbINOSIHAEMOM KozAe

3arosioBoK CO,D,ep)KMT VIHCbOpMaLJ,VIIO Ansa cpeabl BbINOJIHEHUA MOoAYNA (Bepcmo Tpe6yeM017| cpelibl UCMOJTHEHNA, XapaKTEPUCTUKU

CLR MeTaZaHHbIX, pecypcoB u T.4.). CobCcTBEHHO, 3Ta MHMOPMauns AenaeT MOAY/ib yNpaBisieMblM
MeTapaHHble Tabnuubl MeTagaHHbIX: 1) TUMbl, oNpeAeneHHble B UCXOAHOM KoAe; 2) TUMbl, Ha KOTOPbIE MMEIKOTCS B KOAE CCbUTKU
IL Co6CTBEHHO KO, KOTOPbIN CO34aETCs KOMMNUAATOPOM MpU KOMOUASALMM MCxoaHoro koga. Ha ocHoBe IL B cpeape

BbIMNOJIHEHNA BNOCNEACTBUN d)OpMVIpyETCFI MHO>XXECTBO KOMaH/ rnpoueccopa

YnpaBnsieMblit MOAY/Ib COAEPXMUT yNpaBfsieMblii Koa.

YnpaBnsiembiii KOA4 — 3TO KOZA, KOTOpbIV BbinonHsaeTcs B cpeae CLR. Koa ctpouTtcs Ha ocHoBe 06BbSBNSIEMbIX B UCXOAHOM MoAyJlie CTPYKTYp u
KJlaccoB, coaepxalimx ob6bsBNeHUs METOAO0B. YNpaBisieMoOMy KOAY AOJIKEH COOTBETCTBOBATb OMNpefesieHHbI YpoBeHb MHdOpMaumm
(MeTagaHHbIX) ansa cpeabl BbinoaHeHus. Kog C#, Visual Basic, n JScript aBnsieTcsa ynpasnsembiM no ymonyaHuto. Kog Visual C++ He
SIBNSETCS ynpaBAsieMbIM MO YMOSYaHUIO, HO KOMAUASITOP MOXET co3ZaBaTb yrnpaBasieMblli KoA, A1 3TOM0 HY>KHO yKa3aTb apryMeHT B



KoMaHAHoW cTpoke(/CLR). OaHolM M3 ocobeHHOCTel yrnpaBnsieMoro Koja siBAsieTcs Haanyme MexaHM3MoB, KOTopble No3BONAtoT paboTaTh C
YAPABJIAEMbIMWN AAHHBLIMW.

Ynpasnsemble AaHHble — 06BbEKTbI, KOTOPbIE B XOAE BbINOJHEHMA KOAA MOAYNS pa3MeLlaloTcs B ynpasasemMorn namatu (B ynpasnasieMon
Kyye) u yHuuToxatTcs cbopwmkom mycopa CLR. JaHHble C#, Visual Basic n JScript .NET saBnsitoTca ynpaBnseMbiMU N0 YMOMYaHUIO.
[OaHHble C# Takxe MOryT 6biTb MOMeYeHbl Kak HeynpaB/sieMble.

C6opka (Assembly) — 6a30Bbili cTpouTenbHbIn 6110k npunoxeHua B .NET Framework. YnpaBnsemble Moaynn o6beanHsoTca B CO0pKM.
Cb6opka SIBNSIETCS JIOFMYECKOM rpynnMPOBKON OAHOMO MW HECKONbKMX yrpaBasieMbix Moaynen unm dhannos pecypcos. Ynpasnsiemble
MOAYNN B coCTaBe cbopok ucnonHsawTcs B Cpeae Bpemenu BoinonHeHns (CLR). C6opka MOXeT 6biTb IMO60 MCNOMHSAEMbIM MPUTOXEHNEM
(nNpn 3TOM OHa pa3MeluaeTcs

B dhaline c pacwmpeHmeM .exe), nnbo 6nubnmnoTteuHbiM Mmoaynem (B danne

¢ pacwupenuem .dll). Mpu 3ToM HU4Yero obwero ¢ 06bI4HbIMK (CTaporo obpasual) NCNONHAEMbIMU MPUTOXEHUAMU U BUBANOTEUYHBIMU
mMoaynsMu cbopka He MMeerT.

[eknapauus céopkn (Manifest) — cocTtaBHas 4acTb c6opku. ITo ewe oaAnH Habop Tabnumu MeTagaHHbIX, KOTOPbIN:

e yaeHTUdULMpyeT c60pPKY B BUAE TEKCTOBOINO UMEHU, €€ BEPCUIO, KYIbTypy M LUMGPOBYIO cUrHaTypy (ecnun cbopka pacnpeaensiercs
cpean NPUNOXeEHNA);

onpenensieT BxoAswme B coctaB dannbl (M0 UMEHM U X3LWY);

yKasblBaeT TUMNbl U pecypchbl, CyecTByoWwme B cbopKe, BKIOYAs ONUCaHWe TeX, KOTOpble 3KCMOPTUPYIOTCS U3 c60pKu;
nepeyncnaeT 3aBMCUMOCTU OT APYrux c60poK;

yKka3sbiBaeT Habop npas, Heo6xoAnMbIX c60pKe ANns KOPPEKTHON paboThbl.

OTa I/IHCbOpMaLlI/IH MUCNONb3YETCA B Nepuo BbINOHEHUA ANA NOoAAEPXKKU KOppeKTHOVI pa6OTbI NpUNoXeHnsa.

Mpoueccop HE MOXET BbinonHaTe IL-koa. Mepesoa IL-kopa ocywectBnsetcsa JIT-komnunatopoM (Just In Time — B HY>XHbI MOMEHT),
KOTOpbI akTuBuanpyetcss CLR no Mepe HEO6XOAMMOCTM U BbINMOJSIHAETCA NpoueccopoM. Mpu 3TOM pe3ynbTaThbl gesTesnibHocTn JIT-
KOMMUNATOPa COXPaHSIOTCA B OMepaTMBHON NamMaTn. Mexay dparMeHTOM OTTpaHCAnMpoBaHHoOro IL-koaa n COOTBETCTBYIOWMM 6110KOM
namMsaTW yCTaHaB/IMBAETCA COOTBETCTBME, KOTOpoe B AanbHeriwem nossonseT CLR nepeaasaThb ynpasneHve KoMaHAaM npoueccopa,
3anuMcaHHbIM B 3TOM 6/10Ke NaMsAT, MUHYS MOBTOPHOe obpalieHune k JIT-koMnunsaTopy.

B cpeae CLR gonyckaeTcs coBMecTHas paboTa M B3aMMOAENCTBME KOMMOHEHTOB MPOrpaMMHOro o6ecrneyeHmns, peanm3oBaHHbIX Ha
pas/IMYHbIX A3blKax NPOrpaMMUPOBaHUS.

Ha ocHoBe paHee cchopmMmpoBaHHOro 6noka metagaHHbix CLR obecneumnBaet DOPOEKTUBHOE B3anmoaelicteue BbinosHseMbix .NET-
NPUNOXEHWIA.

Ons CLR Bce c60pKkM 0AMHAKOBbI, HE3AaBMCUMO OT TOrO, Ha KaKMX S3bIkax MpoOrpaMMMpoOBaHMst OHU BblIN HanucaHbl. [NaBHoe — 3TO YTO6bI
oHu cooTBeTcTBoBanu CLS. ®daktnyeckm CLR paspywaeTt rpaHuubl A3bIKOB NporpamMmupoBaHus (cross-language interoperability). Takum
obpasom, 6narogaps CLS n CTS, .NET-npunoxeHusi okasblBaloTCs NpunoxeHnamm Ha MSIL (IL).

CLR 6epeT Ha cebsi peweHne MHOrnx npobnem, KoTopble TPAAULUMOHHO HAaXOAUINUCL B 30He 0CO60ro BHMMaHUS pa3paboTumkoBs
npunoxeHui. K uncny gyHkumn, soinonHsemblx CLR, oTHocaTcs:

MpoBepka n anHamunueckas (JIT) komnunaumsa MSIL-koga B KOMaHAbl npoueccopa.

YnpasneHue namsTbio, NpoueccaMmn n noTokamu.

OpraHusauus B3auMoAencTBns npoueccos.

PeweHne npobnem 6e3onacHocTu (B paMKax CyLLecTBYHOLWEN B CUCTEME MOSIUTUKM 6€30MacHOCTH).

Base Class Library support
{Momnepxka GUBIHOTEKH DA30BLIX KIIACCOB)

Thread Support COM Marshaler Platform invoke
(IMTonnepxxa noroxkos) | | (Conpsixenue ¢ COM) | | (ITnardopmenusiil Beizos)
Type Checker Exception Manager

(KonTpous THIIOB) (YnpasneHHe HCKTIOMEHWSIMH)
Security Engine Debug Engine

(OBecneueHue HezonacHOCTH) (Obecneuenne oTIanKH)

IL KoMuuistopel Code Manager Garbage Collector

(BRITTOJTHEHME kona)| | (COopmuk Mycopa)

ClassLoader (3arpy3uuk K1accos)

CTpykTypa cpeabl BbinonHeHns CLR (OCHOBHble dyHKUMOHAMbHbIE 3/1IEMEHTbI Cpeabl) NpeAcTaBaeHa Ha PUCYHKE.

CTporuit KOHTPOJIb TUMOB, B YAacCTHOCTW, MpeaAnonaraeT NpPoBeEPKY COOTBETCTBUSA TUMa 06beKTa AManasoHy 3HauYeHuil, KOTopble MOryT 6bITb
NPUCBOEHbI JAaHHOMY 06BLEKTY.

3awwmTta .NET (6e30MacHOCTb) CTPOUTCA MOBEPX CUCTEMbI 3aLUUTbl ONEPALMOHHON CUCTEMbI KOMMbloTepa. OHa He AaeT Nosb30BaTeNo Uan
KoAy AenaTb TO, YTO AenaTb He MO3BOJIEHO, W HAKMaAblBAaeT OrpaHUYeHns Ha BbiNoSIHEHWE Koaa. HanpuMep, MOXHO 3anpeTuTb AOCTYM
HEKOTOPbIM CEKUMSIM KoZa K OmnpeaesieHHbIM dainam.

dyHkumoHanbHble 6nokn CLR Code Manager n Garbage Collector paboTtatoT coBMecTtHO: Code Manager obecneunBaeT pasMeLleHne
obbekToB B ynpasnsieMon namaTtn, Garbage Collector — ocBoboxaaeT ynpaBnsemMyto namsaTb.

Exception Manager BkntouaeT cneayowme KOMMOHEHThbI:

e finally handler (o6ecneunBaeT nepeaayy ynpasneHus B 6nok finally);
e fault handler (BkitoyaeTca npu BO3HUKHOBEHUM UCKITIOHEHUSN);



e type-filtered handler (o6ecneunBaeT BbINOSIHEHME KOAA COOTBETCTBYHOLWEro 610ka 06paboTKM UCKIIOYEHNS);
e user-filtered handler (Bbi6op anbTepHaTMBHOIO 610Ka UCKKOYEHUS).

Hwuxe npeacraBneHa cxema BbinonHeHusa .NET-npunoxenusa B cpege CLR.

Koxg npunoxkenus NET Ha == Kommmnarop NET

QITHOM 13 A3BIKOR .d/
nporpamMuposanns NET

Coopka b puae daitnos
DLL wan EXE (Conepacar 1L i
Meranannme)

bubinnorexky Da30BLIX KIACCOB Hapo cpeinbl
(mscorlib.dll 1 apyrue) BhinoHeHrs (mscoree.dll)

i

= l JarpyauMk

| JIT-xoMmHaaTOp ‘

v

‘ Huctpykuun accembiepa ‘

v

| BBLIMOTHEHUE ‘

AppDomain (4OMEeH NpUIOXeHUs) — 3TO JIOTMUYECKUIN KOHTEeHep C60pPOK, KOTOPbIN UCMONb3yeTCsa AN N30MSUMM NPUSIOXKEHMS B paMKax
aApecHoro nNpocTpaHcTBa npouecca. Koa, BbinonHsembin B CLR (CLR-npouecc), oTaeneH oT ApYrMx NpoueccoB, BbIMO/HAEMbIX Ha
KOMMblOTEPE B 3TO Xe camoe BpeMs. O6bIYHbIM NPOLLECC 3anyCKaeTcs CUCTEMOM B paMKax CrneunanbHO BblAeNSeMoro npoLeccy aapecHoro
npocTtpaHcTBa. CLR npenocraBnsieT BO3MOXHOCTb BbINO/IHEHUSA MHOXECTBA ynpasnseMblix npunoxeHunin 8 OQHOM MPOLECCE. Kaxaoe
ynpasnsemoe NpuioXeHWe CBSA3bIBAETCS C COOCTBEHHbIM JOMEHOM MpUIoXeHMsa (cokpalieHHo AppDomain). Bce 06bekThl, co3aaBaemble
NPUNOXEHNEM, CO3AIOTCA B paMKax onpefeneHHOro JoMeHa NpuioXxeHus. Heckonbko JOMEHOB NMPUIOXEHUI MOryT CyLecTBoBaTb B O4HOM
npouecce onepaumMoHHOM cuctembl. CLR n3onupyeT npmnoxeHus, ynpasnss NamMaTblo B paMKax AOMeHa NpUioXeHus. B npunoxenuu,
NOMMMO OCHOBHOIO AOMEHA, MOXET 6bITb CO34aHO HECKOIbKO AOMOIHUTENbHbIX JOMEHOB.

CBOMCTBa AOMEHOB:

[loMeHbl M30NMpoBaHbl Apyr OT Apyra. O6beKkTbl, Co34aHHble B paMKax OAHOro AOMeHa, HeAOCTYMHbl U3 APYroro AOMeHa.

CLR crnocobHa BbIrpy»aTb AOMEHblI BMeCTe CO BCeMU CHOpKaMu, CBSA3@HHbLIMU C 3TUMU AOMEHaMU.

Bo3MOXHa AONONHUTENbHAs KOHPUrypaumsa v 3awmTta 4OMEHOB.

Ans obMeHa AaHHbIMK MeXxAy AOMEeHaMn peann3oBaH CreumanbHbI MexaHu3M 6e3onacHoro Aoctyna (MapLluanunHr).

B .NET Framework pa3paboTaHa cobcTBeHHass KOMNOHEHTHas MoAenb, aneMeHTamMu kotopoi senstoTca .NET-c6opkn (.NET-assembly)
, @ ona npsiMon n obpaTHOM coBMeCcTUMoCTM ¢ mogenbto COM/COM+ B CLR BcTpoeHbl MexaHu3Mbl (COM Interop), obecneumBatowmne
poctyn k COM-o6bekTam no npasunam .NET u k .NET-c6bopkam — no npasunam COM. MNpu 3tom ana .NET-npunoxeHunin He TpebyeTcs
permcTpauun KOMMOHEHTOB B cMcTeMHOM peecTtpe Windows.

GAC (Global Assembly Cache - O6wuin K3LL cbopok). Ans BbinonHeHus .NET-npunoxeHns 40CTaTOYHO pa3MeCcTUTb OTHOCSALWMECs K
AaHHOMY npunoxeHuto cbopkn B ogHOM KaTanore. Ecnu npu stoM cbopka MoXeT 6bITb UCMOSIb30BaHa B HECKOIbKUX MPUSIOXEHUSIX, TO OHa
pasMelLaeTcsi MU permcTpupyeTcsi C NoMoLbo cneunanbHon yTunutel B GAC.

CTS - Common Type System (CtaHgapTHas Cuctema Tunos). MNoaaepxuBaeTcs BCeMU a3bikaMu nnatdopmbl. B cuny Toro, uto .NET
ocHoBaHa Ha napaaurme OOIll, peub 34ecb naeT 06 aneMeHTapHbIX TUNax, Knaccax, CTpyKTypax, MHTepdencax, ageneratax u
nepeuncrneHmax. Common Type System sBnseTca BaXXHOW 4acTblo CpeAbl BbINMOJIHEHWS, onpeaenseT CTPYKTYpy CUMHTaKCUYeCKnX
KOHCTPYKLMI, cnocobbl 06bsiBEHUS, UCNOb30BaHUs 1 npuMeHeHnst OBLLWX Tunos cpeabl BbinofHeHus. B CTS cocpeaoToyeHa OCHOBHas
MHpopMaums o cucteme OBLUMX MPEAONPEAENEHHbBIX TMnos, 06 nx ncnonb3oBaHuu 1 ynpasneHun (npasunax npeobpasoBaHus
3HayeHuit). CTS vrpaeT BaXKHyK poJib B AeNe UHTerpauum pasHosa3blkKUX yrpaBasieMblX NPUNOXEHNIA.

MpoCTpaHCTBO MMEH — 3TO CNOCO6 OpraHM3aunn CUCTEMbI TUMOB B eauHyto rpynny. B pamkax .NET cywectByeT eanHasn (06uiessbikoBasi)
6unbnmnoteka 6a3oBbiX knaccoB. KoHuenuMs NpoCcTpaHCTBa MMeH obecrneumnBaeT ahPEKTUBHYIO OpraHnU3auuntio U HaBUraumio no 3Ton
6unbnunoteke. BHe 3aBUCMMOCTM OT si3blka NPOrpaMMUpPOBaHUs, AOCTYN K ONpeAeneHHbIM Kflaccam obecrneymBaeTcsi 3a CYET UX FPYNMNUPOBKMU
B paMKax 06LMX NPOCTPaHCTB UMEH.

System

System.Data Knaccbl ana obpaleHuns k 6a3am AaHHbIX
System.Data.Common

System.Data.OleDb

System.Data.Sgq|Client

System.Collections Knaccbl ana paboTbl C KOHTEMHEPHbIMW 06beKTaMu
System.Diagnostics Knaccel Ans TpaccMpoBKM U OTaAKK Koaa
System.Drawing Knacchbl rpadumyeckori noaaep>Kku

System.Drawing.Drawing2D
System.Drawing.Printing

System.IO Mopaepxxka BBoAa/BbIBOAA
System.Net Mopaepxka nepefayun AaHHbIX MO CETAM
System.Reflection PaboTa c nonb3oBaTeNbCKMMU TUNAMU BO BPEMS BbIMONHEHUS MPUSIOXKEHUS

System.Reflection.Emit

System.Runtime.InteropServices Moaaepxka B3anmMoaencTems ¢ "obbiuHbiM kogoM" — DLL, COM-cepBepbl, yaaneHHbIN AOCTYnN
System.Runtime.Remoting

System.Security KpunTtorpadus, paspelieHus

System.Threading PaboTta c notokamu



System.Web Pabota c web-npunoxeHusamm

BbinonHeHMe HeynpaBisieMbIX UCNONHSAEMbIX Moaynen (0bbiuHble Windows-npunoxeHus) obecneunBaeTcss HEMNOCPEACTBEHHO CUCTEMOM
Windows. Heynpasnsemble moaynu BeinonHsoTcs B cpege Windows kak "npoctble" npouecchl. MNpouecc xapakTepusyeTcsl 3aMKHYTbIM
aApecHbIM NPOCTPaHCTBOM. Mpu 3TOM HeobxoauMasn ANs BbIMOSHEHUS NporpaMMbl MHGoOpMaums (AaHHble) pa3MellaeTcsl B pasfMyHbIX
0bnacTax aapecHoOro NpocTpaHcTBa Npouecca, KOTopble Ha3blBalOTCS CTEKOM U Kyyel. 3T 061acT MMeT pasiMyHoe Ha3HaYeHue U
MexaHW3Mbl yrnpaB/ieHus.

NHdopMaLma B cTeke U Ky4ye NpeacTaBAsSeTcs B BUAE rnocsienoBaTeNibHOCTElN 6UTOB C YeTKO onpefeneHHbIMU cBOMCTBaMuU. Takne
nocrnefoBaTeNbHOCTM Ha3biBalOTCA 06bekTaMu. MHOXECTBO HEM3MEHSIEMbIX CBOWCTB, KOTOPblE MOTYT CNYXWUTb ANs Knaccudukaumm
pasnnyHbiX 06bEKTOB (KONMYecTBO HaliTOB NocnefoBaTeNbHOCTU, hopMaT NpeacTaBieHns MHpopMaumm B NocienoBaTeNlbHOCTM, onepauunu,
onpefeneHHble Haa 06bEKTOM), 3a4atoT TMMN 0bbekTa.

Takum 06pa30M, npuv BbINOJIHEHUW NporpaMMmbl B CTEKE U Ky4de pa3MeLllarTca 06beKTbI PasnnYHbIX TUNOB.

B cTeke pa3Mellaetca nHpopmauns, Heobxoammas Ans BbINOSHEHUS NPOrpaMMHOro Koda (peanusaums MexaHusMa Bbi3oBa MYHKLUWNA,
noAaepkka onepaTopoB YNpaB/eHUs, COXpPaHEHUE 3HAYEHWI JIOKabHbIX MePEMEHHbIX). OCHOBHbIM MEXaHM3MOM YMNPAB/IEHNS CTEKOM
ABNSIETCS yKasaTenb cTeka. OCcBO60XAEHME CTEKA NPOUCXOAUT B pe3ysbTaTe NepeMelleHns yKkasaTens cTeka, KOTopoe CBA3aHo C
BbIMOJIHEHWEM OMEPATOPOB MPOrpaMMbl.

B Kyye pa3MellaloTca Mcnosib3yeMble B NporpamMme gaHHble. OHU CTPYKTYpPUPOBaHbl U NpeacTaBieHbl 06bekTaMn pasfiMyHbIX TUMOB.
PasmelleHne 06HbEKTOB B Ky4ye NMPOMCXOAMT B pesysibTaTe BbIMOJHEHUS crneunanbHoro onepatopa new. OCHOBHbIM MEXaHWU3MOM yrpaB/ieHUs
Kyuun sBnsieTca cbopwmk mycopa (Garbage Collector).

Ccblnkon (CCbIsIKOM Ha 06beKT) Ha3biBaeTcs 06bEeKT, KOTOPbIM onpeaeneH Ha MHOXECTBE 3Ha4YeHWN, NpeacTaB/eHHbIX agpecamum
onepaTMBHOM NaMaTW B paMkax npouecca. Ecnm 3HaueHneM ccbliiku ABAsSIeTCS aapec KOHKPEeTHOro o6bekTa, CCblika cYMTaeTcs
onpeaeneHHon. Ccbinika Ha 06bEKT He onpeaeneHa, ecin ee 3HayeHMe He COOTBETCTBYET aZpecy Kakoro-nmbo obbekTa. HeonpeneneHHoe
3HaYeHWe CCbIIKU B NMporpamMMe KoaupyeTtcsl cneuunanbHbiM o6o3HaveHmneM (null). Ocobbix orpaHMYEeHU Ha MECTOPacnosIOXKEHUE CCbIIKU He
cywecTtByeT. Ccbislka MOXET pacrnofiaratbCsi Kak B CTEKe, TaK U B Kyye.

Cb6opka Mycopa - MexaHu3M, nossonswowmii CLR onpegenntb, Koraa 06beKT CTaHOBUTCS HEAOCTYMNEH B ynpaB/isseMoi NamMsTM NporpaMMmsl.
Mpu cbopke Mycopa ynpaBnsemMas namsitb ocBoboxaaetcs. [Ans paspaboTumka NpuUIOXKEHUS HanMume MexaHmaMa cbopkM Mycopa O3HauaerT,
YTO OH 6osblle He A0KEH 3ab60TUTbCSA 06 0CcBO6OXAEHUM NaMsaTU. OQHAKO 3TO MOXET NOoTpeboBaTb U3MEHEHUS B CTUE
nporpamMMmMpoBaHusi, HanpuMmep, ocoboe BHMUMaHWe creayeT yaenaTb npoueaype ocBoboXAeHUS CUCTEMHbIX pecypcoB. Heobxoammo
peanu3oBaTb METOAbI, 0CBO6OXAAOLWME CUCTEMHBIE PECYPChI, HAXOAALWMNECS NOA YNPaB/EHUEM MPUSTIOKEHUS.

IIpuHUIUNbI 00bEKTHO-OPHEHTHPOBAHHOIO IPOIPAMMHUPOBAHMS

MMeeT CMbICN BOCAPUHMMATb A3bIKW MPOrpaMMmUpoBaHus BbICOKOro ypoBHS kak OBbIYHbIE MHOCTPAHHDBIE A3bIKA.

Ha aHrnuickoMm, ppaHLy3CKOM, KUTANCKOM U T.A4. A3blKax MOXHO CPOpMyInMpoBaTb CO6CTBEHHbIE MbIC/IM TaKMM 06pa3oM, YTOOblI OHM Bbln
MOHSTHbI HOCUTENIO aHHOM0 MHOCTPAHHOIO si3blKa.

A3blkKM NPOrpaMMMpPOBaHUS MO3BOIAIOT aHANOMMYHbIM 06pa3oM "obwaTbcs" C 3NEKTPOHHBIMU YCTPOCTBAMMU.
MporpaMMUCT BrafeeT eCcTeCTBEHHbIM SI3bIKOM.

[Ons aneKTpOHHOro ycTpoicTBa "noHATHA" cneunduyeckas cucTeMa KoMaHa.

Ob6LleHNe Ha eCTeCTBEHHOM si3blKe MOKa HEBO3MOXHO A/l YCTPOMCTB.

O6LleHne Ha MalUMHHOM si3blke HeyA06HO A4S nporpaMMucTa.

KOMMPOMUCCHBIM pelleHneM aBNAeTCs pa3paboTka "NpoMexXyToUHOro" s3bika — A3blka NporpaMMmMpoBaHns. OHa BEAETCS B COOTBETCTBMM C
HEKOTOPbLIMW NMpeacTaBneHusaMu o ToM, KAK MOXHO onucaTtb YTo-nn6o Ha s3blke NPOrpaMMMpPOBaHUS TakMM 06pa3oM, YTo6bl 3TO onucaHue,
HecMoTps Ha cneunduky "cnywarens" 66110 6bl MAKCUMANbHO MPOCTLIM U MOHATHLIM A1 BCEX YUYACTHMKOB 06LEeHMs. DTN NpeacTaBeHmns o
crnocobax U3N0XEHWUS MbIC/TU Ha A3blKe MPOrpaMMMUpPOBaHnNs HOPMYINPYIOTCS B BUAE CUCTEMbI O6LLMX MPUHUMMNOB, KOTOpble hOpMUPYIOT
napaaurMy nporpamMMmMpoBaHus.

3a 6onee yeM NoOJSyBEKOBOW Nepuos pasBuTUS MHGMOPMaLUMOHHbLIX TEXHOOMNIA NapaaurMbl MEHANUCE HECKONbKO pa3. CoBpeMeHHbIE SI3bIKK
nporpaMMmpoBaHunsa paspabaTbiBalOTCA B COOTBETCTBMU C Napagmrmon O6bekTHO-OpueHTnpoBaHHoro MporpammupoBaHus (OOIM), koTopas
OCHOBaHa Ha HmXxecneayowmx npuHunnax.

o MpuHuUun HacnepoBaHus. 0606LeHne N ageTanm3aumnsa ABASIOTCA OCHOBHbIMW BUAAMW UHTENNEKTYyaNbHON AeATeNbHOCTU B
noBCceaHEBHON XUM3HU. He BAaBasacChb B AeTanu, MOXHO yTBepxaaTb, 4To VW Passat - ato ABTOMOBWJ1Ib. ABTOMOBWJIN 6biBatoT
pa3HbIx Mogenel (Mapok, Tunos). B yactHoctn, ABTOMOBWJ/1b, obnagatowmnii onpeaeneHHbiM HabopoM cneumdbuyecknx CBOMCTB,
MOXET 6bITb MAEHTUIUUMPOBAH Kak aBToMo6uab Ford Focus. O606WwunTe YyacTHoe siBieHMe n noHsaTb, YTO 3TO. Ucxoas ns obwmx
npeactaBneHuii, copMynmMpoBaTb YacTHbIN cny4yai. YacTHoe obobuwaeTtcs, obliee agetanusmpyetcs. ABToMob6unib nobor mapkm (VW,
Renault, Ford) sBnsieTca getanmsaumen obwero noHatms ABTOMOBW/b n HACJTEQAYET Hanbonee obwme cBoncTBa (3HaTb 6bl kKakue)
noHATns ABTOMOBWJIb. O6bekT (PAKT), Ana KOTOPOro He yaaeTcs HanTu obobLiarowero NnoHATUS (HEBO3MOXHO NOoHATL, YTO 3TO
TAKOE), asnsetcs APTEOAKTOM. ®opManbHbIN A3blK, MOCTPOEHHbIN B COOTBETCTBMM C NpuHumnamMu OOIM, aonkeH BKIOYaTb
cpeacTtBa 0606LeHMs 1 geTanusauuun, KoTopble U obecneymBaloT peanusaunio NpMHUMNaG HacneaoBaHuUs.

o MpuHUMN nHkancynaumn. OKpyXawLwWwmii MUp BOCMIPUHUMAETCS TpeXMepHbIM. pu onucaHumn obbekTa peanbHOro Mmpa
3aKOHOMEPHbIMUK SIBASAOTCA Bonpockl "YTo y Hero BHYTPU?", "Kak oH YCTPOEH?". Unu yTBepxaeHus "Y Hero BHyTpu ...", "OH
yCTpoeH ...". dopManbHbIf 53blK, MOCTPOEHHbIN B COOTBETCTBMM C npuHumnamum OOl, gonxeH cogepxaTb CpeAcTBa, KOTopble
no3sonsnun 6bl onucbiBaTb "BHELWHWIA BUA", BHYTPEHHEe YCTPOMCTBO, MEXaHM3Mbl B3auMOAENCTBUSA 06bekTa C OKPYXatloLWwmMM MUPOM.

e MpuvHUMN nonnmopdunama. MNpeanonaraeTcs, YTO NPU BbINOJIHEHUM MPOrpaMMbl MOXHO 3acTaBuTb "paboTaTbh" (akTMBMpPOBaTDL)
CO34aHHble B NpOrpaMMe Ha OCHOBE NMpeABapuTesibHOro onucaHmMs o6bekTbl. [py 3TOM 06BbEKTbl peanusyloT 3a/0KEHHYIO B HUX
(DYHKUMOHANBbHOCTb. ONncaHne MHOXeCTB 06beKkToB (06bsBNEHNE K1AacCOB 06HEKTOB) OCYLLECTBNAETCS B COOTBETCTBUN C
NpUHUMNaMn HacneaoBaHUsa U MHKancynaumu. NpuHumn nonumopdmsMa npeanonaraeT YHMBEPCalbHbI MEXaHM3M peanusauunu
dYHKUMOHANBbHOCTN 06bEKTOB NobbIX KnaccoB. ®opMasnbHbIl A3blK, COOTBETCTBYOWMIA NpuHumnam OOIl, noaaepxusaeT
CTaHAapTHble METOAbl aKTUBM3aLMM 06bEKTOB. DT MEeTOoAbl MPOCTbl B peanu3auun U yHMBepcasbHbl B MPUMEHeHUn ansa nboro Tuna
06BbeKTOB.
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BBepeHue B nporpaMmMmupoBaHue Ha C# 2.0

1. Jlexums: NMporpamma. C6opka. Knacc: Bepcua ana neyatu u PDA
B faHHOW neKkuMu paccMaTpuBalOTCA OCHOBHbIE MOHATUS A3blKa, @ TakXxe NpuHUmMnbl paboTbl Microsoft .NET

MporpaMMa - NpaBuWbHO MNOCTPOeHHas (He Bbi3biBatoLlas BO3paXKEHUI CO CTOPOHbI C#-KOMNWUIATOPa) NOC/eA0BaTENbHOCTL MPEANTOXEHNA,
Ha OCHOBe KOTOopoW chopmMmpyeTcs cbopka.

B obweMm cnydyae, NporpaMMUCT co3gaeT dain, coaepxawimii 06bSBNEHUS KNAacCoB, KOTOPbIN NOAAETCs Ha BXO4 KOMNUAsATopy. PesynbTat
KOMMUASUMW NPEeACTaBAETCS TPAaHCASTOPOM B Buae c6opku. B npuHumMne c6opka MoXxeT 6biTb ABYX BMAOB (34eCb BCE 3aBMCUT OT 3aMbicna
pa3paboTumka koza):

e Portable Executable File (PE-dann c pacwmpeHneM .exe), NpUroaeH K HEMOCpeaCcTBEHHOMY mncnonHeHuto CLR.
e Dynamic Link Library File (DLL-dann ¢ pacwwupexnem .dll), npegHasHa4vyeH Ans NOBTOPHOrO MCMOJb30BaHUsS Kak KOMMOHEHT B COCTaBe
Kakoro-nmbo npuioxeHus.

B nto60oM criyyae Ha OCHOBE BXOAHOMO Kofla TPaHCASATOpP CTPOMUT MoAay/b Ha IL, MaHudecT, n dpopMmnpyet cbopky. B ganbHeiwem cbopka
60 MOXET 6bITb BbiMoSIHEHA Nocne JIT-KoMAUAAUUK, 60 MOXET 6biTb MCMOMb30BaHa B COCTaBe APYrMX Mporpamm.

IIpocTpaHcTBO MMEH

.NET Framework pacrnonaraet 60nabwiMM HabopoM nonesHbix GyHKuui. Kaxxaas u3 HMX siBNSIeTCS YeHOM Kakoro-imbo knacca. Knaccel
rpynnuUpyTCs MO NPOCTPAHCTBaAM MMEH. DTO O3Ha4YaeT, YTo B 06LIEM cllydyae MMS Kiacca MOXET UMETb CMIOXHYI CTPYKTYpYy — COCTOSITb U3
nocnefoBaTeIbHOCTU UMEH, pasAesieHHbIX Mexay cobon Toukamu. MocnenHee MMs B 3TOM NOCNeA0BaTENbHOCTM CO6CTBEHHO M SIBNSETCA
MMeHeM knacca. Knaccbl, UMeHa KOTOPbIX pa3fiMyatoTcs NULb NOCIeAHUMN YyneHaMmu (CO6CTBEHHO MMEHaMKM KaccoB)
nocnefoBaTeNIbHOCTEN, CHUTAIOTCS NPUHAANEXaLNUMU OAHOMY MPOCTPAHCTBY MMEH.

CpeacTtBoM "HaBurauumn" no NpoCTpaHCTBaM MMEH, @ TOYHEE, CPeACTBOM, KOTOpPOe MO3BOJISIET COKpaLlaTb MMEHA K/1accoB, ABMAETCS
onepaTop

using <MmsallpocTpaHcTBallMen>;
B npunoxeHun moxeTt 06bSBNATLCS CO6CTBEHHOE MPOCTPaHCTBO UMEH, a TaKXe MOryT UCnosb30BaTbCA paHee 06bsIBNEHHbIE MPOCTpaHCTBa.

B npouecce noctpoeHns c6OpKK TpaHCNATOP AOJKEH 3HaTb pacnosioxeHne c6opok € 3asiBNEeHHbIMU AN8 UCMOIb30BaHNSA NPOCTpaHCTBaMmn
nMeH. PacnonoxeHne 4act c60pok M3BECTHO M3HaYanbHO. PacnonoxeHune Bcex ocTanbHbIX TpebyeMbiX CHOPOK yKa3biBaeTCs SIBHO
(HenocpeacTBeHHo B Visual Studio npn paboTe Haa NpoekToM OTKpbITb OKHO Solution Explorer, Bbi6bpaTh NyHKT References, nanee Add
Reference... - TaM Hago 3a4aTb UM BbibpaTb COOTBETCTBYOWMI .DLL- nnun .EXE-cann).

B yacTHOoCTK, cbopKa, KOTOpas COAEPXMUT Kacchbl, CrpynnMpoBaHHbIe B MPOCTPaHCTBE MMeH System, pacnonaraetcsa B ¢anne mscorlib.dll.

Hanb6onee 4yacTo Ucnonb3yeMoe NPOCTPaAHCTBO MMEH — System, PacnosioXeHe COOTBETCTBYHOLWEN COOPKM U3BECTHO. ECNn He ucnonb3oBaTb
onepartop

using System;

KOppEeKTHoe obpalieHne K hyHKummn WritelLine (...) - yneHy knacca Console BbIrnsgeno 6bl crneayowmm o6pasom:
System.Console.WriteLine ("Ha-Ha-Ha!"); // IonHoe kBanmbuumpoBaHHOE
//MM,C[ (l)yHKLH/H/I — YJIeHa KJlacca Console, OTBeHaIOU_leIZ 3a BBEIBOI CTPOKM B OKHO IIPUJIOXEHMHA .

Mpy KOMAUNALUU MOAYNA TPAHCIATOP MO MOSHOMY MMeHWU PYHKLMK (€C/IM UCNONb3YETCS onepaTop using — To MO BOCCTAHOB/IEHHOMY Ha
€ro OCHOBE) HaxoAWUT ee KoJA, KOTOPbI U UCMOMb3YETCS NPU BbINOTHEHUU CEOPKU.

Kuaacc u Ctpykrypa. [lepBoe npudian:keHue

Knaccbl U CTpYKTYpbl SIBASKOTCA NPOrpaMMHO OnpeaensieMbiMi TUNaMmn, KoTopble MO3BONSIOT onpeaensaTb (co3AaBaTb) HOBbIE TUMbI,
creunanbHo NpUCNocobrieHHbIe AN PELEHUS KOHKPETHbIX 3aday. B paMkax o6bsiBfeHMsa Knacca U CTPYKTYPbl OMUCBIBAETCS MHOXECTBO
nepeMeHHbIX pasnyHbIX TUNoB (Habop AaHHbLIX — YJEHOB Kfacca), NpaBufia NopoXAeHUsS 06bEKTOB — MpeacTaBUTeNel CTPYKTYp U
KNaccoB, UX OCHOBHbIE CBOMCTBA M METOAbI.

B nporpamMme knacc o6bsiBNSeTCS C NOMOLLbIO CneunanbHON CUHTaKCUYECKOW KOHCTPYKLMUKM, KOTopas Ha3biBaeTcs 06bsaBneHMeM Knacca.
dakTnyeckmn, obbABNEHNE CTPYKTYP M KIacCoB SBNSETCS OCHOBHbIM 31eMeHTOM ntobol C# nporpammbl. B nporpaMmme HeT HUYero, Kpome
06bABNEHNI N KOHCTPYKUMI, obneryatowmnx npoueaypy obbsBneHus.

C TOYKM 3pEeHUSI CMHTaKCUCa, Mexay 06bsBIEHUSMU KNAcCOB U CTPYKTYP CYLLECTBYIOT He3HauuTesbHble pa3nnuns (Ka4deBble cnoBa struct
n class, B CTPyKType He fonyckaeTcsi 06bsiBNeHUI YNeHoB Kacca co cneundurkaTopamm aoctyna protected y protected internal, npwm
06BbSIBNEHMN CTPYKTYpPbl HE fonycKaeTcs 06bsiBieHMe KOHCTpyKTopa 6e3 napaMeTpoB), YacTb U3 KOTOPbIX ByaeT pacCMOTpeHbI Aanee.

OCHOBHOE UX pasfinynme CoCTOUT B TOM, YTO KNacC U CTPYKTypa NpuHagniexart K ABYM pas3/inyHbIM KaTeropusiM TUMOB — TUMOB-CCbIJIOK 1
TUMOB-3HAYEHWUN.

B 3ToM paspgene ob6cyxaalTCs OCHOBHbIe nMpaBuia 06bSABIEHNS KNAacCoB.
Ob6bsBNEHMEe Knacca COCTOUT U3 HECKOIbKMX 3IEMEHTOB:

ObbsiBNEeHMe aTpnbyTOB — HEO6A3aTEsIbHbIN 3/IEMEHT 06bABNEHMUS.

MoaundunkaTopbl (B TOM Yncie MoaudukaTopbl NpaB A0OCTyna) — Heobsi3aTeNbHbIN 3/1EMEHT 06bSBNEHMS.
Partial (cneundunkaTop pasgeneHns ob6bSABAEHUS Kacca) — Heoba3aTesbHbIA 3/IEMEHT 06BbSABNEHMUS.
Class (struct gnsi cTpyKTypbl).

Nma knacca.

NmeHa npeakoBs (knacca u nHtepdencos) — Heobs3aTeNbHbIM 3/1EMEHT 06bsABIEHMS.

Teno knacca (CTpyKTypbl).



ATpunbyTbl — cpeacTso gobaBneHns OEKNAPATUBHOM (BCcnomoraTtenbHOM) MHpOpPMaUmMnM K 3feMeHTaM NporpaMMHoOro koga. HasHayeHue
aTpnbyTOB: OpraHM3aumns B3aMMOAENCTBUSA MeXAYy MPOrpaMMHbIMU MOAYNAMU, AOMNOMHUTENbHAsA MH@OpPMauma 06 yCnoBUAX BbIMOTHEHUS
KoAa, ynpasneHve cepuanusaumert (NpaBuna coxpaHeHus uHdopMaLumm), oTnagka u MHOroe Apyroe.

MoandukaTopbl new, abstract, sealed, static obcyxpatoTcs ganbuwe. MoavdukaTopbl Npas AocTyna o6ecrneynBaloT peannsaumio
NpyvHUMNA MHKaNCyNsauumM, UCNoNb3yTCs Npy 06bSBNEHMU KNACCOB, CTPYKTYP M UX COCTaBASIOWMX KOMMOHEHTOB. MNpeacTaBieHbl
cneayrowmnMn 3Ha4YeHUsIMHU:

public O603HayeHWe ANns 06LWeAoCTYNHbIX YNeHoB knacca. K HMM MoxHO obpaTuTbca u3 noboro metoaa noboro knacca
nporpamMmMbl

protected O603HayeHMe NS YNEeHOB Kacca, AOCTYMHbIX B paMKaxX 06bsBASIEMOro Kiacca U U3 MeToA0B NPOU3BOAHBIX K/TaCcCOB

internal O603HayeHWe A5 YNEHOB Klacca, KOTopble AOCTYMHbl U3 METOAOB K/1acCoB, 06bSBASEMbIX B paMKax C6OpKM, rae
coaepxuTca o6bsiBNEeHNe AaHHOro Knacca

protected O603HayeHWe ANs YNeHOB Kiacca, AOCTYMHbIX B paMKkax 06bsiBNsSeMOro knacca, U3 MeToAoB NPOU3BOAHBIX K/1AacCoB, a

internal TaKXe AOCTYMHbIX U3 METOAO0B KJ1aCCoB, KOTOpble 06bsB/IEeHbl B paMKax cbopku, coaepxkallen ob6baBneHne gaHHOro
Knacca

private O603HayeHWe ANs YNeHOoB Kknacca, AOCTYMHbIX B paMKax 06bsiBAsSeMOro Knacca

CneuundunkaTtop pasgeneHus obbsiBneHus knacca partial no3sonsieT paszbuBaTtb koA 06bsIB/IEHUS KNacca Ha HECKOJSIbKO YacTel, Kaxaas u3
KOTOpbIX pa3sMellaeTcs B cobcTBeHHOM daiine. Ecnu 06bsiBneHne knacca 3aHMMaeT 60/1bLlLOE KOSTIMYECTBO CTPOK, €ro pasMelleHue no
HeCKoNbKMM daliiaM MOXET CyLeCcTBEHHO 061erynTb paboTy Haja NporpaMMHbIM KOAOM, €ro OKyMeHTUpoBaHWe u Moandukaumio.
TpaHcnsTop cnocobeH BOCCTaHOBUTL MosiHoe obbsiBneHne knacca. CneuundukaTtop partial MoxeT 6bITb MCNONb30BaH Npu 06BbSBIEHUN
KNaccoB, CTPYKTYpP U nHTepdericos.

CoueTaHMe KKOYEBOro C/oBa class (struct, interface) m nmeHu obbaBsieMoro knacca (CTpyKTypbl WM uHTepderica) 3agaeT nmsa Tmna.

KoHcTpyKuum

ruUMS KJlacca

(npm oBOBABJIEHUM KJlacca)

! CIIMCOK MMEH MHTepdercon

(npy OOBABIIEHUM CTPYKTYPH MJIM Kjlacca)
:MMA KJjlacca, CHUCOK MMeH MHTepdelcos
(npn oBBABJIEHUM KJlacca)

c obs3aTenbHbIM pasgenutenem ':' obecneymBaloT peann3aunto NpuHUMNa HacneaoBaHus n 6yayT obcyaaTbCs nosxe.

Teno knacca B 06baABNEHUM OrpaHUYMBaAETCS Napon pasaenutenei '{', '}', Mexay KOTOpbIMM pacnofaratTcs o6bsBAEHUS AaHHbIX —
YNEeHOB U METOAO0B Kiacca.

Cnepyrownii NnpyuMep AEMOHCTPUPYET UCMNOJIb30BAHME OCHOBHbIX 3/IEMEHTOB 06bSBNEHUS CTPYKTYpbl. [1pn 06bsSIBNEHMM knacca AonycKaeTcs
NNWb OAMH ABHbIN cneundgukaTop — public (3gecbk OH onyweH). OTCyTCTBME CcneumdunKkaTopoB A0CTyna B 06bABNEHUAX YSIEHOB CTPYKTYpPbI
(knacca) aKBMBaNEeHTHO BHOMY yKa3aHWio crieumdurkaTopos private.

// YkasaHMe Ha MCIOJIb3yeMble NPOCTPaHCTBA MMEH.
using System;
using System.Drawing;

namespace qwe // OOBbsBJeHMEe COOCTBEHHOI'O NPOCTPAHCTBA MMeH. Hauaso.
{

// Hauajyio OOBABJIEHUS CTPYKTYDH

struct S1

{// Tesno crpykTyps - HAUAJIO

// OOBABJIEHME IaHHBIX-UJIEHOB .

private Point p;

// protected int gwe; // Cneumbmrarop protected B OOBABIEHUM UJIEHOB
// CTPYyKTyph HemomycTmMm. CTPYyKTypa He MMeeT PasBUTOTO MeXaHy3Ma
HaCJIeIOBaHMSA .

// CrpyKTypa HE MOXeT MMEeThb KOHCTPyKTOpa 0e3 napaMeTpOoB.

public Sl (int x, int y)

{

p = new Point(10,10);

}

// OOBbaBJeHME METOIOB.

// Crarnueckust merorn. Touka Bxoma.

static void Main(string[] args)

{
// Temno meToma. 3mech OOLUHO PACHNOJIATAEeTCd NPOTPAMMHEIL KOII,
// onpegpensomyt QyHKLMOHAIBHOCTL KJlacca.

}

}// Temno crpyxTypu - KOHEIL

} // ObbsBieHMe COOCTBEHHOI'O NPOCTPAaHCTBA MMeH. KoHer.

© 2003-2007 INTUIT.ru. Bce npaBa 3aliuLueHbl.
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BBepeHue B nporpaMmMmupoBaHue Ha C# 2.0

2. Jlekums: Cucrtema TMNOB: Bepcua ana nedatm m PDA

A3bIK nporpamMMmnpoBaHuda npeanosiarae€T Hananyne npasun NOCTPOEHUA KOPPEKTHBLIX I'Ipe,Cl,ﬂO)KeHVIVI. B cBoto oyepenb, NpeanoxXeHna CTpodaTca U3 Bblpa)KeHMVI.
OcHoOBHOM XapaKTepMCTMKOﬁ BblpaXXeHUs ABNAETCA 3Ha4YEHUE 3TOro BblipaXeHus. MoxHO YTBEPXAAaTb, YTO BbINO/IHEHNE NPOrpamMMbl COCTOUT U3 BblYNCNEHUSA
3HaYeHU BbipaXKeHui, KoTopble 06pa3yloT nNpeanoxeHns nporpammbl. OCHOBbI CMHTaKcuca C# M3N0XXeHbl B 3TOW NeKummn

S3blk NPOrpaMMMpPOBaHMS NpPeAnosaraeT Haauyne NpaBusl NOCTPOEHNS KOPPEKTHbIX MPeAsIoXXEeHU. B cBOK ouyepeab, NpeanoXxeHus
CTPOATCA M3 BblpaxeHnin. OCHOBHOW XapaKTEPUCTUKOMN BbipaXKeHUS ABNAETCSA 3HAaUEHME 3TOMO BblpaXeHUs. MOXHO yTBEPXAATb, UTO
BbIMOJIHEHWE MPOrpaMMbl COCTOUT U3 BblUMCIEHUSI 3HAUEHUIT BbipaXKeHUI, KOTOpble 06pasytoT NpeanoXXeHUs nporpamMMbl. CUHTaKCKUC A3bika
HEe OrpaHMUMBAET CNOXHOCTM BbIPaXeHUs. BblpaxeHne MOXET COCTOATb U3 OUYeHb 6OMbLIOro KonnmyecTsa 60oee NpocTbiX (31€MeHTapHbIX)
BblpaXKeHW.

3HauyeHWe BbIpaXXeHUsi XapakTepu3yeTcs TUMOM (TUMNOM BbipaXKeHUs ). BblpaXkeHue CIOXHON CTPYKTYpbl MOXET COUETaTb 3/IeMEHTapHble
BbIpaXXeHMSA Pa3nnYHbIX TUMNOB. MpPU BbIYUCIEHMUM 3HAYEHMI TAKUX BblpaXKeHMI TpebyoTCa AOMONHUTENbHbIE YCUANS MO NpeobpasoBaHuio
3HaYeHUt OAHOro TMMa B 3HAUYEHUs Apyroro Tuna. bonblas YacTb 3ToW paboTbl MPOM3BOAMTCS aBTOMATUUYECKU, B psAe C/lydyaeB OT
nporpamMmucTa TpebyroTca A0MONHUTENbHbIE YCUNS MO pa3paboTKe anropuTtMoB NpeobpasoBaHms.

Mpu paspaboTke koAa NGO CNOXHOCTM 3HAHME NPABU KOAMPOBAHUS, BbIYMCIEHNS U Npeobpa3oBaHUsl 3HAYEHUIM pas3fiMyHbIX TUMOB
ABMSIETCS YC/IOBMEM CO3AaHUsSI NMPaBUIIbHO BbIMOHSEMOW MPOrpaMMmbl.

B pa3genax 3Toi rnaBbl 06Cy>AalOTCS CUCTEMA TUMOB M OCHOBHbIE XapaKTEPUCTUKM KaTeropuii TUNOB, IUTEpPasibl KOTOPbIE SABJISOTCS
OCHOBHbIM CpPeACTBOM KOAWMPOBAHUS 3HAYEHUI B BblpaXkeHUsax, nNpobnemMbl npeobpa3oBaHMs 3HAYEHNI B BbIpaXXeHUsIX, onepaTopbl
06bABNEHNSA U CBA3@HHAA C HUMKM nMpobnema 0651acTn AENCTBUSA MMEHMU.

Karteropuu Tunosn

Cucrtema TMMNOB BKJIHOYAET HECKOJIbKO KaTeropum TUMOB:

® TUMbl 3HAYEHUN (TUMbI-3HAYEHUS),
® CCbUIOYHbIE TUMbI (TUMbI-CCbINKK),
e rMapamMeTpu3oBaHHbIE€ TUMbI (TUMbI-LWA6IOHbI).

CxeMa TUnoB npeacTaB/ieHa HUXe.

MpocTble (3neMeHTapHbIe) TUMbl — 3TO TUMbl, UMSI U OCHOBHbIE CBOMCTBA KOTOPbIX U3BECTHbI KOMMUAATOPY. OTHOCUTENIbHO 3/IEMEHTAPHbIX
TUNOB KOMMWUAATOPY He TpebyeTcs HMKaKOW AOMNOMHUTENbHON MHbopMauun. CBONCTBA U DYHKLMOHANIbHOCTb 3TUX TUMOB U3BECTHBI.

Cpe,qm MPOCTbIX TUMNOB pa3finyaloTCA:

UENOYUCTIEHHBIE,
C MNJIABAIOLLEEM TOUYKOW,
DECIMAL, _
BYJIEBCKUA.

Cucrema tunos . NET

/

Tunsi-wabnoHe

‘ Tunwi-3HaueHUA THNEI-CCBINKH

Kuiacenl

CTpoku (N
IMepeuncieHus \'1 ‘\

MaccHBHI \ \\
/ [TpOCTEIE THITHI E'\'| A
;// Heneratsi \\\

‘ [TpocTeie nullable-THH ‘ : N

/]
/

HuTtepdeiico

HekoTopble XxapaKTepUCTUKN NPOCTbIX (3N1eMeHTapHbIX) TUMOB OTpaXeHbl B crneaytowen Tabnuuye. Mcnonbsyemble B .NET s3biku
NporpamMMMpoBaHMs OCHOBbLIBAKOTCA Ha 0b6Luel cucteMe TUMNOB. Mexay MMeHaMu npocTbix TUNoB B C# U MMeHaMu TUNoB, 06bSBNEHHbIX B
Framework Class Library, cywectByeT B3aMMHO 0aHO3Ha4yHoe cooTBeTCcTBME. CMbIC/ TOYeYHOl HoTauuu B rpade "CooTteetctByeT FCL-Tuny"
COCTOUT B SIBHOM yKasaHuM MPOCTPaHCTBa MMEH, coAepKalleM o6bsiBieHne COOTBETCTBYOWEro Tuna:

Sbyte  System.SByte  |lenblil. 8-pa3psaHoe CO 3HAKOM. [lnanasoH 3HayeHuin: -128 ... 127

Byte System.Byte Llenbiti. 8-pa3psaHoe 6e3 3Haka. [imanasoH 3HadeHui: 0 ... 255

Short  System.Intl6  |lenbiii. 16-pa3psagHOe CO 3HAKOM. [uanasoH 3HayeHwi: —32768 ... 32767

Ushort System.UIntl6 |lenbii. 16-paspaaHoe 6e3 3Haka. [Mana3oH 3HauveHuit: 0 ... 65535

Int System.Int32  |lenbiii. 32-pa3psaAHOe CO 3HAKOM. [lManasoH 3HaueHwui: —2147483648 ... 2147483647

uint System.UInt32 |lenwiii. 32-pa3paaHoe 6e3 3Haka. [inanasoH 3HaueHui: —0 ... 4294967295

long System.Int64  |lenbiii. 64-pa3psaAHOe CO 3HAKOM. [lMana3oH 3HayeHwi: —9223372036854775808 ... 9223372036854775807
ulong  System.UInt64 |lenblil. 64-pa3psigHoe 6e3 3Haka. [lanasoH 3HadyeHui: 0 ... 18446744073709551615



char System.Char 16 (!) paspaaHbin cumon UNICODE

float System.Single [naBatowuit. 32 paspsga. CtaHgapT IEEE

double System.Double T[InaBatowuii. 64 paspsiga. CtaHaapt IEEE

decimal System.Decimal 128-pa3psgHoe 3HaYEHVE MOBbIWEHHON TOYHOCTW C MiaBaloLleil TOYKOW
bool System.Boolean 3HayeHue true ynu false

HwxXe npeacraBneHbl OCHOBHbIE OT/IMYUSA CCbINIOYHbLIX TUMNOB U TUNOB-3HAYEHUNA.

Tunbl-3Ha4YeHus Tunbl-CCbIJIKK
O6beKkT npeacraBneH HENnoCpeACTBEHHO 3HAYEHUEM CCbIIKOW B CTEKE UM Ky4e
Ob6bekT pacrnonaraercs B CTEKe Waun Ky4e B Ky4e
3HayeHne No yMoN4YaHuIo 0, false, "\0', null CCblIJIKa UMeEeT 3HayeHue null
Mpwu BbINONHEHMM OMepaLMn NpPUCBanUBaHUS KOMUPYETCS 3HaYeHue ccblika

B C# obbsiBneHune noboit CTPYKTYpbl U Kfacca OCHOBbIBaeTCsl Ha 06bsiBNEeHUN NpeaonpeaenieHHoro knacca object (Hacneayet knacc
object). CneacTBUEM 3TOrO SIBNSETCH BO3MOXHOCTb Bbl30Ba OT MMEHM 06BbEKTOB — mnpeactaBuTenen ntobor CTpyKTypbl MAn Knacca,
yHacnefoBaHHbIX OT knacca object MeTtoaoB. B yacTHocTu, MeToaa ToString. DTOT METOZA BO3BpaLLaeT CTPOKOBOE (3HayeHue Tuna
string) npeacraBneHve obbekTa.

Bce Tunbl (TUNbI-3HAYEHUSI U TUMbI-CCbISIKK), 3@ UCKJTKOYEHMEM MPOCTbIX TUMOB-3HAYEHUI N Napbl NpeAonpeaesieHHbIX CCbITIOYHbIX TUMOB
(string n object), no/mkHbI onpeaenaTbcs (ecnm yxe He 6blM paHee crneunanbHO ONpeaesneHbl) NPporpaMMMUCTaMum B paMmkax 06bsaBneHuN.

MNopnexaiwme o6bABNEHNIO TUMbI HA3bIBAKOTCA NMPOM3BOAHBIMU TUMAMM.
B pa3Hbix CLS-a3blkax Tunam, ygosnetsopsowmm CLS-cneumdurkaumnm, 6yayT COOTBETCTBOBATb OAHM U Te e 3/1eMeHTapHble TUMbI.

CucremMa BCTpPOeHHbIX TMNoB C# ocHoBbiBaeTcs Ha cucteme TunoB .NET Framework Class Library. Mpu cozaaHum IL-koga KoMnNunsTop
ocyuiecTsnsieT ux otobpaxerue B Tunbl u3 .NET FCL.

napaMeTpVI30BaHHbIe TUNbl 3aHUMatOT 0coboe MecTo B CUCTEME TUMOB U O6CY)KL|.aIOTC9| no3xe.
object u string: mpeonpeneneHHbIe CCHII0YHbIE TUIBI

NTaK, K CCbITIOYHbIM TUMaM OTHOCATCA:

Kfnacchl;
MHTEepdENChI;
MaccuBbl;
aeneraTbl.

Ona kaxagon KaTeropumn CCbiJIOYHbIX TUNOB CYLLECTBYIOT cobCcTBEHHbIE npaBuna 06bsBneHus. ObbSABNEHNS KNAacCoB BBOAATCS KIHOYEBBIM
CnoBoMm class, Mpasuna 06bsIBNEHUS KAaccoB (KaK n npasuna 0bbsiBNEHUS APYTrnX CCbIJTIOYHbIX TUNOB, a TaKXe TMI'IOB-3Hal-IEHMl71,
06BbSBNSAEMBIX C MOMOLLbIO KJTHOYEBOr0 C/l0Ba StIUCt) no3BoNSIIOT 06BbABNSATH HeorpaHnM4yeHHoOe MHOXXeCTBO pa3HOO6pa3HbIX CCblJTOYHbIX

TUMNOB U CTPYKTYP.
Cpeav MHOXeCTBa K/1acCoB BbIAENSIOT NpefonpeeNieHHble CCbfIoYHbIe TUMbl object K string, KOTOPLIM COOTBETCTBYIOT FCL-TUMbI
System.Object u System.String. CBOICTBA, DPYHKLMOHAILHOCTb U OCO6EHHOCTU NMPUMEHEHUSI 3TUX TUMOB PAaCcCMATPUBAIOTCA HUXKE.

Jlutepausl. [IpencraBiieHne 3HAYEHU

B nporpaMMax Ha si3blkax BbICOKOro ypoBHsi (C# B TOM 4Mcie) nuTepanaMy HasblBalOT NOC/IeA0BaTENbHOCTM BXOAALWMX B andaBuT A3bika
nporpaMMMpoBaHna CMMBO/OB, 06ecrneunBaoLWnX ABHOE NpeaCTaBeHMe 3HaYEHUI, KOTOPbIE UCMOMb3YIOTCA ANA 0603HaYEHUsA HaYvalbHbIX
3HaAUEHUIt B 06BSABMEHMMN YNIEHOB K/TAaCCOB, NMEPEMEHHbIX M KOHCTaHT B MeToaax kiacca.

PaznuuatoTcsa nutepansl apudmeTnyeckume (pasHbiX TUMOB), NOrMYECKUE, CUMBOJIbHbIE (BKtoUYas Escape-nocneaoBaTenbHOCTH),
CTPOKOBbIE.

ApudmeTnyeckue JUTEPATbI

ApudmMeTuyeckue nuTepansl KOAUPYIOT 3HAYEHUS pasfiMuHbIX (apudMeTuyeckux) TMNoB. Tun apudMeTUYecKkoro nuTepana onpegensercs
cneayrowmnuMn UHTYUTUBHO MOHSTHLIMU BHELHWMW NpU3HaKaMu:

® CTaHAAPTHbIM BHEWHWUM BMAOM. 3Ha4YeHMe LIesI0YMC/IEHHOMO TUna obbl4HO KOANPYETCH MHTYUTUBHO MOHSATHOWM MoCneAoBaTe/IbHOCTbIO

cumsornos 'Y, ..., '9', '0'. 3HaueHWe NnaBatoLWero TMNa Takxe npeanonaraeT CTaHAAPTHbIN BUA (TouKa-pasgenvTenb Mexay Lenon u
Apo6HON YyacTbio, NMM60 HayyHast UK 3KCNoHeHUWanbHas HoTaums — 1.2500E+052). LllecTHaguaTtepmMyHoe npeacraBieHne
LIe/IOYMC/IEHHOMO 3HAaYEeHUA KOAMPYETCA WeCTHaAUaTEPUUHbIM NMTepasioM, cocToswmm ns cumeonos '0', ..., '9', a Takxe 'a', ..., 'f',
nmbéo 'A', ..., 'F' ¢ npedwukcom '0x';

e CO6CTBEHHO 3HayeHneM. 32768 HMKaAK He MOXeT 6biTb 3HauYeHneM Tuna short;
® [0NoNIHUTENbHbIM cydukcoM. Cydukcebl 1, L cooTBeTCTBYIOT TNy long; ul, UL - unsigned long; £, F - float; d, D -
decimal, 3HauyeHuns Tuna double koaupytoTca 6e3 npedukca.
Jlornyeckue 1uTepasbl
K nornyecknm nutepanam OTHOCATCA Creaytowmne nocneaoBaTenbHOCTM CMMBONOB: true u false. Bonblue nornyecknx nutepanos B C# HeT.
CuMBOJIbHBIE JTUTEPAJIbI
3T0 3aK/0YEeHHbIE B OAMHapHbIe KaBblYKM BBOAMMbIE C K/1aBMaTypbl OANHOYHbIE cuMBoObl: ‘X', 'p', 'Q', '7", a Takxe uenoyYncneHHble

3HayeHus B agmanasoHe oT 0 go 65535, nepen KOTOpbIMX pacnosiaraeTcsd KOHCTpyKuMsa Buaa (char) — onepaums SBHOro rnpuBeneHus K
Tuny char: (char)34 -'"'"'' (char)44 -"',' (char)7541 - kakol cmMmBoN 6yaeT 34eCb — He SICHO.

CuMBoOJIbHbBIE ESCﬁpe-HOCHeﬂOBaTeJ’ILHOCTl/I



Cnepytolimne 3aK/o4eHHbIE B OAMHAPHbIE KaBblYKM NOCNeA0BaTEIbHOCTM CMMBOJIOB siBNSOTCS Escape-nocnenoBatensHoCTaAMU. DTa
KaTeropus nMTtepanoB UCNONb3YEeTCs ANS CO34aHUSA AOMONHUTENbHbIX 3 deKkToB (3BOHOK), MPOCTOro hopMaTMpPOBaHMS BbIBOAMMON
MHbOPMaUUN N KOAUPOBAHUS CUMBOJIOB NMpPU BbIBOAE U CPaBHEHWUU (B BbIpaXXEHUSIX CPaBHEHUS).

\a TMpeaynpexaeHue (3BOHOK)
\b BozBpaT Ha 0fiHy MO3MLMIO
\f [epexoa Ha HOBYIO CTpaHULLy
\n Mepexoa Ha HOBYIO CTPOKY
\r Bo3BpaT KapeTku

\t Topu3oHTanbHasa Tabynaums
\v BepTukanbHas Tabynsums
\0 Honb

\' OpauHapHas KaBbluka

\"'"' [IBoiiHas KaBblYKa

\\ O6paTHas kocas yepTa

CTpokoBbIe JUTEPATBI

3TO nocneaoBaTeNbHOCTb CUMBOIOB U CUMBOJIbHbIX Escape-nocne,qosaTeanOCTeVl, 3aKJ/THOYEHHbIX B [BOMHbIE KaBblYKU.

Verbatim string — cTPOKOBbI NUTEPas, MHTEPNPETUPYEMbIA KOMMAMUAATOPOM TakK, Kak OH 3anucaH. Escape-nocnenoBaTenbHOCTU
BOCMPUHNMAIOTCA CTPOro Kak MociefoBaTe/lbHOCTM CMMBOJIOB.

Verbatim string npeacTtaBnsieTcs Npy NoMoWM cMMBoONa @, KOTOPbIN pacrnonaraeTcsi HenoCcpeAaCTBEHHO nepes CTPOKOBbIM ITepasioM,
3aK/l04YeHHbIM B NapHble ABOVHbIE KaBbluKKW. [TpeacTaBneHne ABOWMHbIX KaBbluek B Verbatim string obecneuymBaetcsa nx aybnmposaHueM.
Mapa nutepanos (BTOpoi — Verbatim string)

."c:\\My Documents\\sample.txt"...
...@"c:\My Documents\sample.txt"...

MMEKT OAHO U TO Xe& 3Ha4YeHune:

c:\My Documents\sample.txt

MpeacTaBneHve ABOWHbIX KaBblyek BHYTpU Verbatim string pgocTuraercs 3a cyer ux Ay6anpoBaHus:

L ..@"""Focus"""

UMEET 3Ha4eHune

"Focus"

CTpoKOBblE NUTEpasbl ABASIOTCA UTepanaMm Tuna string,
HepeMeHHLIe IJIEMECHTAPHLIX TUIIOB. OO0bsBJIEHHE U HHULIMAJIU3alus

O6bsaABneHne — 3T0 NpeanoxeHune asbika C#, KOTOPOe UCMO/b3YETCs HEMOCPEACTBEHHO B Tese Kacca ANs 06bsABAeHMA YneHoB Knacca (B
3TOM c/lyyae 06bABNEHMIO MOXET MpeaLllecTBOBaTh crneuMdukaTop A0CTyna) Uiav ANns o6bsBNEHUS NMEPEMEHHbIX B KOHCTPYKTOpax U MeToaax
Knacca.

BbinonHeHne onepaTtopa 0bbsiBNEeHUS nepeMeHHoM TUNa-3Ha4eHna B MeToAde KnacCa nNpnBoAnT K CO34aHUIKO B NaMATU obbekTa
COOTBETCTBYIOLEro TUMNa, BO3MOXHO, NMPOMHULNAIN3NPOBAHHOIO orpeAeneHHbIM 3Ha4YeHUEM. ITO 3HaYeHne MoxeT 6bITb 3a4aHO B BuAe
nnuTepana COOTBETCTBYHOLWEro Tuna nUan B BUAE BblpaXeHUA (CI/IHTaKCVIC Bblpa)KEHMm paccMaTpuBaeTcs ,u,anee).

MpepnoxeHne obbsiBNeHUs npeanonaraeT (BO3MOXHOE) Hannume pasnMyHbiX cneumdnkaTopos, yKkasaHue MMeHW Tuna, MMeHn obbekTa U
(BO3MOXHO) BblpaXkeHus MHMUManmn3aunun. MNMpn aToM nMs Tuna MoxeT 6bITb 3a4aHo kak [eictButensHoe Uma Tuna (Mmsa FCL-Tuna) nnu
Kak nceeBAoHMM Tuna (MMs TMNa, Kak oHO obbaBnsieTcss B C#). COOTBETCTBYHOLLEE BblpaXXeHWe MHULMaNM3aummn MoxeT 6biTb NpeacTaBieHo
nuTepasioM unu BbipaxeHneMm 6onee CNOXHOW CTPYKTYPbl.

DKBMBAsIEHTHbIE DOPMbI 3aNNCK OMEPaTOPOB ONpPeAeneHNsl MEPEMEHHbIX 3/IEMEHTAPHbLIX TUMOB-3HAYEHWA:

int a;
System.Int32 a;

DKBMBaJIEHTHbIE d)OprI 3anncu onepaTtopoB onpeaeneHnsa U MHUUMann3aunmm nepeMeHHbIX Tuna 3Ha4eHna:

int a = 0;

int a = new int();

System.Int32 a = 0;

System.Int32 a = new System.Int32();

3pech cnefyeT yunTbliBaTb BaxkHoe 06cTosiTenscTBo: CLR He gonycKaeT MCMosib30BaHUS B BbIPaXXEHUSAX HEUHULNANN3NPOBAHHbIX
JIoKasibHbIX NepeMeHHbIX. B C# Kk TakOBbIM OTHOCSITCSl MepeMeHHble, 06bsIB/IEHHbIE B Tene MeToaa. Tak 4To npu pa3paboTke anroputMa
cnepyeT obpawaTtb Ha 3To ocoboe BHUMaHMe.

int a; // O6baBjeHue a.
int b; // O6baBjenue b.
b = 10; // Vnnumanusauus b.
a=b+b; // VHuumammsauus a.

KoHcTaHTBI

O6bABNAOTCS C AOMNONHUTENbHBIM cneundukaTopom const, TpebyloT HeNoCpeaCTBEHHONM MHULUManu3aumn. B aaHHoM npumepe
MHUUManu3npyeTtcs nutepasnom 3. 14,



const float Pi = 3.14;

Onepaulm U BBIPAKCHUSA

Ona Kaxaoro onpeaesieHHoro B C# Tuna CyuwiecTtByeT CO6CTBEHHbIN Ha60p onepaumﬁ, onpeaeneHHbIX Ha MHOXeCTBe 3Ha4yeHu 3Toro Tmna.

DTV onepaunu 3afaloT ANanNasoH BO3MOXHbIX MPeobpa3oBaHNil, KOTOPbIE MOrYT 6biTh OCYLLECTBMIEHbI HaZ 3/IEMEHTAMM MHOXECTB 3HauYeHU
TMna. HecMoTpsl Ha cneundurKy pasHbix TUNOB, B C# cywecTByeT obliee OCHOBaHWE ANS KnaccuduKaumm COOTBETCTBYHOLMX MHOXECTB
onepaunit. Kaxaas onepaums sBASETCS YE€HOM OMnpeaeseHHOro NoAMHOXeCTBa onepaumii 1 MMeeT cobcTBeHHOe rpaduyeckoe
npeacTaBieHune.

O6Lwme XapaKTepucTUKN Ucnonb3yembix B C# onepaunii NpeacTaBfieHbl HUXe.

Arithmetic =S
JNornueckune (boolean 1 nobutosbie) & | A~ &s |
CTpokoBble (KOHKaTeHaTopbl) +

Increment, decrement ++ —-

Cpsura >> <<

CpaBHeHus = (=< > &= >=
lMpucsoeHuns = 1= = *x= /= 9= g= = A= <= >>=
Member access

MHaekcaunm []

Cast (npuBeneHue Tuna) ()

Conditional (TpexonepaHaHas) ?:

Delegate concatenation and removal + -

Co3paHusa obbekTa new ()

Type information is sizeof typeof
Overflow exception control (ynpaBneHue ucknoyeHusamm) checked unchecked
Indirection and Address (HeynpaBnsieMbli KoAa) > [] &

Ha ocHoBe 3/1eMeHTapHbIX (I'IepBVI‘-IHbIX) Bblpa)KEHVIM C NCMOJIb30BaHUEM 3TUX CaMbIX onepauMVl N AONOAHUTENBbHbIX paB,EI,EJ'IVITEJ'IeVI B BUAe
OTKpbIBaAOWMNXCA U 3aKpblBalOWNXCA ckoboyek CbOpMI/Ipy}OTCFI Bblpa>XeHuns Bce 6onee cnoxHom CTPYKTYpbl. KpoMe TOro, npu cosgaHum,
TpaHCN4aAuun, a rnaBHoe, Ha CTaAunn BbINOJTHEHUA (OI'IDELI,EJ'IEHVIH 3Ha4yeHuda Bblpa)KEHVIﬂ) YYUTbIBAKOTCA cneaywuwmne obcTosaTennbcrea:

e MpUOpUTET onepaumii,
e TWUMbl ONEpPaHA0B M NpuBeAEHME TUMOB.

IIpuopurer onepauuii

1 () []1 . (mocrduxc)++ (mocrdmuxc)-- new sizeof typeof unchecked
2 ! ~ (ummsa Tuna) + (yHapHBEM) - (YyHapHBDL) ++ (npedmkc) —-- (opedmkc)
3 */ %

4 + -

5 << >>

6 < > <= => is

7 = !=

8 &

g »

10 |

11 &&

12 I

137

14 = += —= *= /= %= &= |= "= <<= >>=

HpnBeueﬂne TUIIOB

lMpuBeaneHne TMNOB — OAMH U3 acrnekToB 6e30nmacHoOCTH si3blka.

Mcnonb3yemblie B NporpaMMe TuMbl XapaKTEPU3YHOTCSt COBCTBEHHBIMW AMana3oHaMn 3HAYEHMN, KOTOpble onpeaenstoTcs CBOMCTBaAMM TUMOB —
B TOM yucne 1 pasmepoM o061actu namsTv, npeaHasHayeHHoW ANnS KOAMPOBaHMA 3HaYeHWI COOTBETCTBYOWeEro Tuna. MNpu 3ToM obnactu
3HAYEHWUI pasfIMYHbIX TUMOB NepecekakTcs. MHOMMe 3Ha4YeHUs MOXHO Bblpa3uTb 6osee YeM oAHMM TUMOM. Hanpumep, 3HayeHne 4 MOXHO
npeacTaBuTb Kak 3HayeHue Tuna sbyte, byte, short, ushort, int, uint, long, ulong. [pu 3TOM B NporpamMMme Bce AO0/KHO 6biTb
YCTPOEHO TakMM 06pa3oM, 4YTobbl Iormka npeobpasoBaHMs 3HAYEHUN OAHOrO TUMa K APYroMy TUNy 6bisia 6bl MOHATHOM, a pe3y/sbTaTbl 3TUX
npeobpa3oBaHuii — npeackasyeMbl. B 04HOM BblpaXeHUn MOryT 6biTb CrPyNMNMPOBaHbl onepaHAabl pa3iMyHbiX TMNoB. OAHaKO BO3MOXHOCTb
nogobHoro "cMmelweHua" Npu onpeaeneHnn 3Ha4YeHUs BbipaXeHUs NpMBOAUT K HEOOXOAMMOCTU NPUMEHEHUST AOMNONHUTENbHbLIX YCUUIA NO
npuBeAEHWIO 3HaYeHNn onepaHaoB K "oblemy Tuny".

MHoraa npuseaeHne 3HayeHns K Apyromy Tuny nNpoucxXoAuT aBTOMATUYECKWU. Takune npeo6pa3OBaHm| Ha3blBalOTCA HEABHbIMU.
Ho B psage cnyyaes npe06pa3OBaHMe Tpe6YET AOONONHUTENNBHOIO BHMMaHUA CO CTOPOHbI NporpaMMunUCTa, KOTOprI‘/‘I AO0J1KEH ABHbIM o6pa30M
YKa3blBaTb HeobxoaAnMocCTb npe06pa3OBaHMﬂ, NUCNONb3y4A BblpaXeHUAa NpuUBeaEHNA TUNa UK O6paLLl,a9|Cb K cneunanbHbIM MeETOAAM

ﬁpeO6pa3OBaHMﬂ, onpegenieHHbIM B Kfnacce System.Convert, KoTOpble obecneuunBatoT npeoGpasoBaHme 3Ha4yeHnda oAHOro TMna K
3Ha4YeHuto apyroro (B TOM 4Yucne 3Ha4eHnsa CTpOKOBOIro Tuna K 3Ha4eHunam 6a30BbIX TVII'IOB).

MpeobpasoBaHne TMNa Co34aeT 3HAYeHUE HOBOrO TUMA, 3KBMBANEHTHOE 3HAUYEHMIO CTaporo TMna, OAHAKO Npu 3TOM He 06sd3aTeNbHO
COXPAHSIETCA MAEHTUYHOCTb (MM TOYHbIE 3HAYEHUS) ABYX O6HLEKTOB.

Paznuuatorcsa:



Pacwupsitolee npeobpasoBaHMe — 3HaYEHWE OLHOrO TUMNa NpeobpasyeTcs K 3HaUYEHUIO APYroro TMna, KOTopoe MMeEeT Takol Xe un
60NblWINIA pa3Mep. Hanpumep, 3HauyeHWe, NpeacTaB/eHHoe B BUAe 32-paspsAHOro LEeoro Yncia co 3HakoM, MOXeT 6biTb Npeo6pasoBaHo B
64-pa3psaHoe Lienoe YMc/o Co 3HakoM. Paclmpsiiowee npeobpasoBaHue cunTaeTcs 6e30nacHbIM, MOCKONbKY UCXOAHas MHbopMaums npu
TakoM Npeobpas3oBaHMM He UCKaXaeTCs.

Byte UIntl6, Intl6, UInt32, Int32, UInt64, Int64, Single, Double, Decimal
SByte 1Intlé6, Int32, Int64, Single, Double, Decimal

Intlé Int32, Int64, Single, Double, Decimal

UIntl6é UInt32, Int32, UInt64, Int64, Single, Double, Decimal

Char UIntl6, UInt32, Int32, UInt64, Int64, Single, Double, Decimal

Int32 1Int64, Double, Decimal

UInt32 Int64, Double, Decimal

Int64 Decimal

UInt64 Decimal

Single Double

HekoTopble pacwupstowme npeobpasoBaHnst TUNa MOryT NpUBECTU K NoTepe ToYHocTu. Cneayowas Tabnuua onncbiBaeT BapuaHThbI
npeobpas3oBaHuii, KOTOPblE MHOFAA NPUBOAST K NoTepe MHbopMaunum.

Int32 Single

UInt32 Single

Intoc4 Single, Double

UInt64 Single, Double

Decimal Single, Double

Cyxatoliee npeobpasoBaHme — 3HauUeHne OAHOro TUna npeobpasyeTcs K 3HaYEHUIO APYroro TUMa, KOTOPoe UMEET MeHbLUMI pa3mep (U3 64-
paspsgHoro B 32-paspsigHoe). Takoe npeobpasoBaHue NoTEHUMANbHO ONAacHO NMOTEPEN 3HAUYEHUS.

Cyxatowwme npeobpasoBaHns MOryT NPUBOANUTL K NoTepe nHdopmaunn. Ecnm Tmn, K KOTOPOMY OCyLLeCTBAsieTCs Nnpeobpa3oBaHue, He MOXeT
npaBwbHO NepeAaTb 3HaYeHWe NCTOYHUKA, TO pe3ysibTaT Npeobpa3oBaHMs OKa3blBAeTCA paBeH KOHCTaHTe PositiveInfinity wam
NegativeInfinity,

Mpu 3TOM 3HayeHue Positivelnfinity uHTEepnpeTupyeTcs Kak pe3yfnbTaT AeNeHUS MOSOXUTENbHOIO YMC/Ia Ha HOMb, @ 3Ha4YeHune
NegativeInfinity — Kak pe3ynbTaT AeleHUs OTPMULATENbHOro YMcia Ha HOJb.

Ecnu cyxatowee npeobpasoBaHve obecneyrBaeTcs METOAAMM Kiacca System.Convert, To noTeps MHbOPMaLMN CONPOBOXAAETCS
reHepaumein UckNoYeHus (06 UCKIIYEHMAX MO3XKeE).

Byte Sbyte

SByte Byte, UIntl6, UInt32, UInt64

Intlé Byte, SByte, UIntlé6

UIntl6e Byte, SByte, Intlé6

Int32 Byte, SByte, Intl6, UIntl6, UInt32

UInt32 Byte, SByte, Intl6, UIntl6, Int32

Intoc4 Byte, SByte, Intl6, UIntl6, Int32, UInt32, UInt64

UInt64 Byte, SByte, Intl6, UIntl6, Int32, UInt32, Inté64

Decimal Byte, SByte, Intl6, UIntl6, Int32, UInt32, Int64, UInté64
Single Byte, SByte, Intl6, UIntl6, Int32, UInt32, Int64, UInté64
Double Byte, SByte, Intl6, UIntl6, Int32, UInt32, Int64, UInt64

object. XapaKkTepuCTHKH THIA

Bceobwmit 6asoBbiii TMN. Ob6sizaTenbHas coctaBnstowas noboro tuna B .NET. ®yHKUMOHaNbHbIE XapaKTEPUCTUKKN TuNa System.Object
npuBOASTCA B Tabnuue.

KoHcTpykTOp
Object Co3zgaeT v MHMUMANU3MpPYeT 06bEKT Tuna Object

O6bwenoctynHble (public) MeToabl

Equals ObecneynBaeT cpaBHeEHWE O06BLEKTOB

GetHashCode ObecneynBaeT peanmsaunio airopuTMa X3WMPOBaHUS A1 3HAUYEHUI 06bEKTOB

GetType Ona noboro obbekTa co3gaeT 06bekT TUNa Type, coaep)kalnii MHOOPMaLKIo O CTPYKTYpe Tuna AaHHOro obbekTa
ReferenceEquals [poBepka 3KBMBANEHTHOCTU CCbIIOK. CTaTUyecKkui

ToString BosBpalyaeTr 06bekT Tuna String c onucaHMeM AaHHOro o6bekTa

3awumuleHHble (protected) meToabl

Uma OnucaHue
Finalize PeanusyeT npoueaypy YHUUTOXEHMS 06beKTa.
MemberwiseClone CozpaeT KOMUIO TEKYLLEro 06beKkTa.

Oco0eHHOCTH BBINOJHEHUs apupMeTHYeCKHX onepanuii

OCo6€HHOCTM BbINMOSIHEHMSI ONepaunii Hag LenodYncieHHbIMK onepaHaamMn 1 onepaHaamMmun ¢ naasBakoLwein TOYKOM CBA3aHbl C 0COHEHHOCTAMM
BbIMOJIHEHNS apUdMETUYECKNX Onepaunii n ¢ orpaHMYEeHHOM TOYHOCTbIO NepeMeHHbIX Tuna float p double,



lMpencrasneHne BennYnH:

float - 7 sHavamux uUudp
double - 16 sBHauvammx UUQP

1000000*100000==1000000000000, HO MakcMManbHO AOMYCTUMOE MONOXUTENbHOE 3HaUYeHne AN Tuna System. Int32 coctasnser
2147483647, B pe3synbTaTe NepenosiHEHMS MoJly4YaeTCs HEBEPHbI pe3ynbTaT —727379968.

OrpaHuMyeHHast TOYHOCTb 3HayeHul Tuna System. Single NposBASETCA NPU NPUCBOEHUN 3HAYEHWUI NepeMeHHO Tuna System.Double,
MprBOAMMBIN HWXE MPOCTON MPOrpaMMHbIN KOA WAMIOCTPUPYET HEKOTOPble 0cobeHHOCTN apudmeTnkmn NET:

using System;

class Classl

{

const double epsilon = 0.00001D;
static void Main(string[] args)
{

int vall = 1000000, resI;

resI = (vallI*valI)/vall;

// =727379968/1000000 == -727

Console.WritelLine

("The result of action (1000000*1000000/1000000) is {0}", resI);

float valF00 = 0.2F, resF;
double valD00 = 0.2D, resD;

// TecT Ha KONMMYECTBO 3Havaumx Ludp A8 3HadeHmyt tuna double m float.
resD = 12345678901234567890; Console.WriteLine (">>>>> {0:F10}", resD);

resF = (float)resD; Console.WriteLine (">>>>> {0:F10}", resF);
resD = (double) (valF00 + wvalF00); // 0.400000005960464

if (resD == 0.4D) Console.WriteLine("Yes! {0}",resD);

else Console.WriteLine ("No! {0}", resD);

resF = valF00*5.0F;
resD = valD00*5.0D;

resF = (float)valD00*5.0F;

resD = valF00*5.0D; //1.0000000149011612

if (resD == 1.0D) Console.WriteLine ("Yes! {0}", resD);
else Console.WriteLine ("No! {0}",resD);

resF = valF00*5.0F;
resD = valF00*5.0F; //1.0000000149011612

if (resD.Equals(1.0D)) Console.WriteLine ("Yes! {0}", resD);
else Console.WriteLine ("No! {0}",resD);

if (Math.Abs(resD - 1.0D) < epsilon)

Console.WriteLine("Yes! {0:F7}, {1:F7}",resD - 1.0D, epsilon);
else

Console.WriteLine("No! {0:F7}, {1:F7}",resD - 1.0D, epsilon);
}
}

JmcTuHT 2.1.

B pe3ynbTaTe BbINO/SIHEHUS NPOrpaMMbl BbIBOAUTCSA Takom pe3ynbTarT.

The result of action (1000000*1000000/1000000) is -727
>>>>> 12345678901234600000,0000000000

>>>>> 12345680000000000000, 0000000000

No! 0,400000005960464

No! 1,00000001490116

No! 1,00000001490116

Yes! 0,0000000, 0,0000100

Oco0eHHOCTH apU(PMETHKH C IVIaBAKOLIeH TOYKOH

o Ecnu nepemeHHol Tvna £loat npucBouTb BENUUMHY X U3 UHTepBana —1.5E-45 < x < 1.5E-45 (x != 0),6 pe3ynbTaToM onepauuu
OKaXeTcsi NONOXUTENbHbIW (x > 0) unn otpuuaTenbHbli (x < 0) Hynb (+0, -0).
e Ecnu nepemeHHoOl Tvna double NpuUCBOWUTb BENMYMHY X U3 UHTepBana —5E-324 < x < 5E-324 (x != 0), pe3ynbTaToM onepauuu

OKaXeTCsl MNONIOXUTENbHbIN (X > 0) unm oTpuuaTenbHbii (x < 0) Hynb (+0, -0).

e Ecnu nepemeHHol Tvna £loat npucBouTb BENUUMHY X, KOTOpas —3.4E+38 > x mam x < 3.4E+38, pe3ynbTaToM onepaumm oKaxeTcs
nonoxutenbHas (x > 0) unu otpuuatenbHas (x < 0) 6eckoHeyHocTb (+Infinity, -Infinity),

e Ecnu nepemeHHoOl Tvna double NpuUCBOUTb BENUYMHY X, ANS KOTOpol —1.7E+308 > x yam x < 1.7E+308, pe3ynbTaToM onepauun
okaxeTtcs nonoxurtenbHas (x > 0) unu otpuuatenbHas (x < 0) 6eckoHeyHocTb (+Infinity, -Infinity),

e BbiNosHeHWe onepaunn AeneHus Hag 3HaYeHUsiMM TunaMu ¢ niasatowen Toukon (0.0/0.0) paeT NaN (Not a Number).

checked u unchecked. KontpoJins 3a nepenoJjiHennem

MPUYMHOWM HEKOPPEKTHbIX Pe3y/bTaToB BbIMOMHEHUS apUBMETUUECKUX OMepaLmnii SBSeTCa 0CO6eHHOCTb NPeACTaB/eHNS 3HAYEHUI
apubMeTMUYECKNX TUMOB.

ApudMETMYECKNE TUMbI UMEIOT OrpaHnYeHHble pasMepsbl. Mo3ToMy nobas apudMeTMyeckas onepauns MOXKET MPUBECTU K MEPENOSIHEHUIO.
Mo ymonuyaHuto B C# nepenosiHeHWe, BO3HUKAOLWEE NMPU BbIMOSIHEHMM ONepauunii, HUKaK He KOHTPONMpyeTcs. BO3MOXHbIV HEBEPHbIi
pe3ynbTaT BbIYUCIEHUS OCTAETCs BCEro /iMlib Pe3yibTaTOM BbIMOJIHEHUS OMepaumm, U HUKOro He KacaeTcs, KAK 3Ta onepauus
BbINOJIHANACD.



MexaHn3M KOHTPOJS 3@ NepenosiHEHMEM, BO3HMKAOLWMM NpU BbINOSIHEHUM apudMeTUYECKNX onepaunii, obecneuymBaeTcs KIOYEBbIMU
cnoBamu checked (BKIOYNTb KOHTPOJIb 3a NMepenosiHeHMeM) n unchecked (OTKIHOUYUTb KOHTPOJIb 3a NMEpPENOSIHEHNEM), KOTOpPbIE
MCMOJb3YIOTCS B COCTaBe BblpaxeHni. KOHCTpyKUMKN ynpaBfieHNs KOHTPOIEM 3@ MepernosiIHEHNEM UMeIT ABe POpPMbI:

e OrnepaTopHyt, KoTopas o6ecneynBaeT KOHTPO/b HaA BbINOTHEHWEM OAHOIO BbIPAXeHUS:

short x = 32767;
32767;
short z = 0;

9]
jon
o]
[a}
t
<
I

z = checked (x + unchecked (x+y));

catch (System.OverflowException e)

{

Console.Writeline ("IlepenojiHEHME IIPYM BHIIOJHEHMUM CJOXeHMA") ;
}

return z;

Mpy 3TOM KOHTPONMPYEMOE BbIpaXeHWe MOXET 6biTb NMPOM3BOSILHON GOPMbI U CIIOXKHOCTU M MOXKET CoAepXaTb APYrMe BXOXAEHUS Kak
KOHTPOIMPYEMBIX, TaK U HEKOHTPOJSIMPYEMBIX BbIPAXEHWIA;

[ 6nquy|o, KOoTopas obecneuuBaeT KOHTPOJ1b HaA BbINOJIHEHUEM onepau,vm B 6noke onepaTopos:

short x = 32767;
short y = 32767;
short z = 0, w = 0;

unchecked

{

w = X+ty;

checked

}

catch (System.OverflowException e)

{

Console.Writeline ("llepenojiHEHME IIPYM BHIIOJHEHMUM CJOXeHMA") ;

}

return z;

EcTecTBEHHO, KOHTpONINpPyEMblE 6noku Npn 3TOM TakKXXe MOoryT 6bITb FIpOVI3BOJ'IbHOI‘;I CNOXHOCTHW.
KoHcTaHnTHOE BBIPpaKE€HUE

KoHCTaHTHOE BblpaxeHne — 370 nméo 2N1EMEHTAPHOE KOHCTAaHTHOE BblpaXeHne, K KOTOPbIM OTHOCATCA:

CMMBOJIbHBIN NUTepan,

LLeNoYUCTIEHHbIN nuTepan,

CMMBOJIbHas KOHCTaHTa,

LLeNoYUCTIEHHAs! KOHCTaHTa,

M60 BblpaxeHue, MOCTPOEHHOE Ha OCHOBE 3/1IeMEHTaPHbIX KOHCTaHTHbIX BblIPaXXEHMWI C UCMOIb30BaHMEM CKOB0K U CUMBOJIOB
onepaumii, onpeaesneHHbIX Ha MHOXECTBE 3Ha4YeHWl 4aHHOro TUna.

OTnnUnTENbHbIE YEPTbl KOHCTAHTHOIO BbIPaXXeHUs:

® 3HAa4YeHWE KOHCTAaHTHOro BbIpaXXeHna HeE MEHAETCA NpU BbIMNOJIHEHNUU NPOrpaMMbl;
® 3Ha4YeHME KOHCTAHTHOro BblpaXeHUda CTaHOBUTCA M3BECTHO Ha 3Tane KoMnunaumn Mmoaynsa, A0 Hadana BbINO/HEHUA MOAYNA.

IlepeuunciieHus

lMepeuncnenne 06bsIBNAETCS C NOMOLLbIK K/IKOYEBOMO Cl0Ba enum, M,D,EHTMCbI/ILJ,VIpyeTCH no UMeHU N npeacrtaBngaeT cobon HeI'IYCTOI‘/‘I CNncok
HEN3MEHSEMbIX UMEHOBAHHbIX 3HAaYE€HUW MHTEerpanbHoro Tuna. lepsoe 3Ha4YeHne B Nepeync/ieHnn Nno yMo4YaHMio MHMULKANn3npyeTcs
HyneM. Kaxaoe nocneayoullee 3Ha4yeHe oTinyaeTca oT npeabiayLero no KpaﬁHeﬁ Mepe Ha eanHuuly, ecnu 06bsIBNEHME 3HAYEHUS HEe
COAEPXUT ABHOIO AOMOJIHUTENBHOIO NMPUCBOEHMS HOBOrO 3HayeHus. MNpumep o6baBNEHNA NepevyncneHmns NpuBoAUTCS HUXKE:

enum Colors { Red = 1, Green = 2, Blue = 4, Yellow = 8 };

O6pau.|.eHV|e K 2/1IEMEHTY NepeyvyncneHns oCyLecTBdeTca NnocpeacTtBOM C/IOXHOIO BblpaXXeHUs, COCToALWEero n3 MMeHu Knacca
nepeyncneHunsa, onepaunn AoCtyna K 3JIEMEHTY NepeyncneHna '-', MUMEHU SN1IEMEHTA NepeyYncneHna:

int xVal = Colors.Red; //IepeMenHas xVal MHMLUMAJIMU3MPYETCsS SBHAYEHVEM I€PEUVCIIEHMUS .

MepeuncneHve SBNSETCA KNACCOM, @ 3TO O3HAYaET, YTO B PACMOPSKEHUM MPOrpamMMMCTa OKa3bIBAOTCH MeTOAbl CPABHEHUS 3HAYEHWUI
nepeyncneHunsa, MeToabl I'IpeO6pa3OBaHVI$I 3HaYeHuk nepeyncneHnsa B CTpokoBoe npeacrtaBneHne, METOAbI NepeBoaa CTPOKOBOIro
npeacTaBieHns 3HAaYeHUs B MepeyuncsieHne, a Takxke (Cyas no AOKYMeHTauuMm) CpeacTBa Ana Cco3[4aHus 06beKToB —npeacTtaBuTenen knacca
nepevyncneHuns.



[Janee npuBOAUTCA CMMCOK YSIEHOB Kflacca nepeymncrneHmns.

OTKprTbIe MeTOoAbl

CompareTo CpaBHMBAET 3TOT 3K3eMNAAP C 3a4aHHbIM 06bEKTOM M BO3BPALLAET CBEAEHMSA 06 MX OTHOCUTENbHbIX
3HaYeHusax

Equals MepeonpeneneH. Bo3BpallaeT 3HauyeHWe, NokasbiBatollee, paBeH JiM AaHHbI 3K3eMMNsSp 3a4aHHOMY O6bEeKTY

Format CraTunueckuit. NMpeobpasyeT ykasaHHOE 3HaYeHMEe 3aJaHHOMO NEPEYNCTIAEMOrO TUNa B SKBUBANIEHTHOE
CTPOYHOE MpeACTaB/ieHME B COOTBETCTBUMN C 3aflaHHbIM chopMaToM

GetHashCode MepeonpeneneH. Bo3BpalaeT X3W-Koa A/ 3TOro 3K3emraspa

GetName CTaTMyeckuii. BbIBOAUT UMSI KOHCTaHTbl B YKa3aHHOM NMepeyncieHnn, NMerLLeM 3a4aHHoe 3HavYeHne

GetNames CTratmyeckuii. BbIBOAUT MaccMB MMEH KOHCTAHT B YKa3aHHOM mepeydncriieHum

GetType(yHacnegoBaHo oT BosBpawaeTt Type Tekyliero aksemnnaspa

Object )

GetTypeCodeType Bo3BpawiaeT 6a30Bbii TN TypeCode ans aTOro ak3emnnspa

GetUnderlying Cratndeckuin. BosBpallaeT 6a30Bbii TUM YKa3aHHOITO NepedynciieHms

GetValues CTraTMyeckuii. BbIBOAUT MaccmMB 3HAYEHUM KOHCTAHT B YKa3aHHOM mepeydncrieHum

IsDefined Cratmyeckuii. Bo3BpallaeT NpuU3HaK HaJM4YMa KOHCTaHTbl C YKa3aHHbIM 3HaY€HMEM B 3alaHHOM MepeYncrieHnmn

Parse Cratnyeckuii. MNeperpyxeH. Mpeobpa3yeT CTPOKOBOE NpeAcTaBieHNE UMEHU UM YUCIOBOrO 3HAYEHUS OAHOWM
WU HECKOTbKUX MEPEUYNCNSIEMbIX KOHCTAHT B SKBUBANEHTHbIN NepedyncnsieMblii 06bexkT

ToObject CraTunueckuin. NMeperpyxeH. Bo3BpallaeT 3K3eMnasp ykasaHHOro Tuna nepeyncienns, paBHblli 3a4aHHOMY
3HaYeHUo

ToString MeperpyxeH. MepeonpeaeneH. Mpeobpa3yeT 3HaYEHME 3TOrO 3K3eMMNJIsSIpa B SKBUBANEHTHOE eMy CTPOKOBOE
npeacTaBneHue

3aluLleHHble KOHCTPYKTOPbI
Enum - koHcTpykTOp [lMNocTaBka oxunaaetcs.] Bo kak!
3aluLleHHble MeToabl

Finalize (yHacnepoBaHo [lepeonpeaeneH. Mo3BonseT 06bekTy Object nmonbiTaTbCa 0CBO60AUTL PECYPCHI U BbIMOMAHUTL ApYyrue

oT Object) 3aBepliatolimMe ornepaumn, nepes TeM Kak 06bekT Object ByaeT YHMUTOXEH B npouecce c6opku mycopa. B
a3blkax C# n C++ ana dyHKUMK drUHaNn3aumm Mcnonb3yeTcss CUHTaKCUC AeCcTpyKTopa
MemberwiseClone Co3aaeT HeMosHy Konuto Tekyulero Object

(yHacnenoBaHo ot Object)

O0baBIeHHE NEepEMEHHBIX. Ob6gacTb BUIUMOCTH U BpeMs KU3HU

Jobas ncnosblyemada B nporpamMme CyuwHOCTb BBOAUTCA 06bsIBNEHMEM.
O6bsBNEHMIO Noaexar:

® Kjacchl U CTpyKTypbl. Knacc (CTpyKTypa) MOXeT coaepXaTb BIOXeHHble 06bsSBNEHUS APYIMX KNAacCoB U CTPYKTYP;

e repeyncnenus;

® 06BbEKTbI — MEpPEMEHHbIE U KOHCTaHTbI, NpeacTaBAsoWme Knaccbl U CTpyKTypbl. KoppekTHoe 06bsiBieHne obbekTa npeanonaraeT, YTo
MHdopMaums, coaepxallas XapakTepucTnkm obbsBAsieMoro o6bekTa, AOCTYyMHa TPAHCASTOPY;

® 3/1IEMEHTbI NepeyYncsieHnin — 06bEKTbI, NMPeACTaBNAOLWNE NEPEUYNCTIEHNS;

® KOHCTPYKTOPbI K/1accoB U MeToabl ((PYHKUMN) — YNeHbl KNaccoB (B TOM 4YMC/e U CreunasnbHbIie).

O6bABNAEMON CYLLHOCTU NpucBanBaeTcs uMs. ObpalleHre K paHee 06bABNEHHbIM CYLLHOCTSIM B NporpamMMe o6ecrneynBaeTcsl pasinyHbIMu
BapuaHTamu nMMeH. MiMeHa B nNporpamMMe MoBcCloAy, W rnasHas npobneMa 3akntovaeTcs B TOM, YTOObl HE AOMYCTUTb HEOAHO3HAYHOCTM Mpu
06palLeHnn M3 pasHbIX MECT NMPOrpaMMbl K KiaccaMm, YSeHaM KIaccoB, NepeynciieHmsaM, NepeMeHHbIM M KOHCTaHTaM.

KoHdpnnkTa nmeH (NpobsemMbl ¢ obpalleHnemM K OAHOMMEHHbIM 06beKTaM) No3BoNseT nsbexaTb NMPUHATas B A3blKe AUCUMMIIMHA
MMEHOBaHUSA. B KaX0oM si3blke NporpaMMMUpOBaHMs OHa CBOSI.

MN36exaTb KoHbnKTa MMeH B C# no3BonsieT Takasl CMHTaKCcMyeckas KOHCTPYKLUMS, Kak 610k ornepaTopoB. Bnok — 3To MHOXeCTBO
npeanoxeHnii (BO3MOXHO NMyCToe), 3aK/ItoUyeHHoe B UrypHble CKOOKM.

Paznnyaetca HeCKONbKO KaTeropuin 6J10K0B:
e Teno knacca (CTpykTypbl). MecTo 06baBeHNa YEeHOB Kacca.
e Teno metoaa. MecTo pacrnosioXeHus onepaTtopoB MeToAa.
e Bnok B Tene mertoaa.

MepeMeHHble MOXHO 06bsBNATL B IIO6OM MecTe 6s10ka. ToUKa 06bSBIEHUS NepeMeHHON B 6yKBasllbHOM CMbIC/le COOTBETCTBYET MeCTy ee
co3paHus. ObpalueHne K 06BbSBISEMON CYLUHOCTU (MEPEMEHHOM UM KOHCTaHTE) "Bblle" TOUKN ee 06BbSBEHMS JIUWLEHO CMbICNa.

HoBbI 610K — HOBast obnacTb BUAMMOCTU. O6BbeKTbI, 06bsIBNsiEMble BO BHYTPEHHMX 6/10Kax, He BUAHbI BO BHeWHMX 6nokax. O6bekTsl,
06bsIBNIEHHbIE B METOAE U BO BHELWHUX 6110Kax, BUAHbI U BO BHYTPEHHMX 610kax. OQHOMMEHHbIE 06BEKTbI BO BJIOXEHHbIX 06/1acTsaxX
KOH(NMKTYIOT.

O6bekTbl, 06bsBNsieMble B 6/10kaX OAHOMO YPOBHS B/IOXXEHHOCTM B MeTOAE, He BMAHbI Apyr Ans Apyra. KoHdAnkTa UMeH He MpouCXoauT.
B Tene knacca He gonyckaeTtcsi 06bsBNEHUS OAHOUMEHHbIX AaHHbIX-4Y/IEHOB. HapylieHne 3Toro npasmaa NpMBOAUT K HEOAHO3HAYHOCTU.
B Tene knacca He gonyckaeTtcsi 06baBNEHUS OAHOUMEHHbIX DYHKUNI — yneHoB (MeTOAO0B Kjlacca) € MyCTbIMW CMMCKaMU NapaMeTpoB.
TakXXe He AOoMycKaklTCcs 06bSABNEHUS OOHOMMEHHbIX MYHKUMIA — uyneHoB (METOAOB Kjlacca) CO CMMCKaMM MapaMeTpoB, Y KOTOPbIX
coBnazatoT TUMbl NapaMeTpos.

B cnuckax napaMeTpoB MMeHa napaMeTpoB He BaXXHbl. BaXHO, 4YTO BbipaxxeHWe Bbl30Ba MeToAa B 3TOM Cliyvae 6yﬂ,eT HEOAHO3HAa4YHbIM.



MMeHa AaHHbIX — Y/IeHOB KJlacca He KOHd)J'IVIKTYIOT C OAHOUMEHHbLIMU NEPEMEHHbIMMU, 06bsIBNSIEMBbIMY B Tene MEeToA0B, NMOCKOJIbKY B Tene
MeToda o6pau.|.eHV|e K 4neHaMm knacca obecneumBaeTcs BbIpaXXeHUaMun c onepauweﬁ AO0CTyna, U HUKaKoro KOHCb}'IMKTa B nNpuHUuune 6bITb He
MOXET.

Huxe npuBoAUTCA NPOCTON MPOrpamMMHbIA KoA, OTpaXkarlnii 0cobeHHOCTU NpuHATON B C# KoHuenuun obnacrer BUAUMOCTHU.

using System;
class Classl
{

static int s;

static void Main(string[] args)
{

{int s;}

{int s;}

{
Classl.s = 100; // KmaccudmumpoBaHHOe mMs!
int s;

{
//int s;

}

}

System.Int32 z = new int();

char a = (char)4l;

char b = 'X';

Console.WriteLine("{0} {1}",a,b);
}

//void QQQ (int gO0)
2t

//Classl.s = 10;
//int s;

//}

//void QQQ(int gl)
/ /4

//Classl.s = 10;
//int s;

//}

int QQ0Q(int g2)
{

Classl.s = 10;
int s;

return 0;

}

int QQQ(int g2, int g3)
{

//s = 100;

Classl.s = 10;

int s;

return 0;

}

}

JiucTuHT 2.2.
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BBepeHue B nporpaMmMmupoBaHue Ha C# 2.0
3. Jlekuums: Ynpasnsiouwme onepatopbl U MeToAbl: Bepcua ana nedatu m PDA

B A3bike nporpaMmMupoBaHns C# CyLlecTBYIOT CreunanbHble onepaTopbl, KOTOPble B 3aBUCMMOCTU OT BbIUMCISEMbIX 3HauYeHuin Bblpa)l(eHMFI NMO3BONAKT YNpaBnAaATb
XOAOM BbIMNOJSIHEHMA NMPOrpamMMmbl, 3Ta IEKUMA pacCKa3blBae€T MMEHHO O HUX

OCHOBHbIM CPeACTBOM peanunsaumnmn hyHKUMOHANbHOCTU Knacca ABAATCA MeToAbl. MeToAbl CTPOSTCA U3 NPEeAoXKEHMIA-0NepaTopos, B xoae
BbIMOJIHEHWNSI KOTOPbIX MPOU3BOASTCS BbIYMCIEHWUS COCTABAOWMX ONEepaTopbl BbIpaXeHUin. B A3bike NnporpaMMupoBaHns C# CyLlecTBYIOT
crneunanbHble onepaTopbl, KOTOPbIE B 3aBUCUMOCTU OT BbIUUCISIEMbIX 3HAUYEHWI BbIPAXXEHMWI MO3BONSAIOT YNPaBAsATb XOA0M BbIMOMHEHUS
nporpammei.

B aToli rnaBe obcyxaatoTca ynpasasiiowme onepaTopbl n NpobnaeMbl, CBA3aHHbIE C ONpeaesieHNEM U BbI3OBOM METOAOB.
Ynpasasironue oneparopsl

YnpaBnsoowme onepaTtopbl MPUMEHSOTCA B paMKax MeTofoB. OHM onpeaensioT noc/iefoBaTelbHOCTb BbIMOJIHEHUS ONEpaTopoB B
nporpamMmMe 1 ABnATCA OCHOBHbIM CpeACTBOM peannsaunn anroputmos.

Paznuyalotca cnegyowme Kateropmm ynpasnsiowmx onepaTopos:

e OnepaTopbl Bbibopa. BeogaTca kntoueBbiMm cnosamu 1if, if ... else ..., switch,
e liTepaTuBHble onepaTopbl. BBoaATCS knoyeBbIMKM cnoBamMu while, do ... while, for, foreach,
e OnepaTopbl Nnepexosa (B paMkax MeToaoB). BBoasTcs kio4yeBbIMM cnoBamu goto, break, continue,

if, if ... else ...

Mocne kntoyeBoro cnosa if pacrnonaraeTcsl B3siToe B Kpyrible CKOH6KM yCNOBHOE BblpaXkeHue (6yneBo BblpaXeHWe), cnesoM 3a KOTOPbIM
pacnonaraetcs onepaTop (670K ornepaTopoB) NPOM3BOJILHOM CIIOXXHOCTH.

[anee B onepatope if ... else ... mocne KAKOYEBOro C/0Ba else pasMelLlaeTcs elle OANH onepaTop.

B cuny Toro, yto B C# OTCYTCTBYIOT NpeaonpeaeneHHble anroputMbel Nnpeobpa3oBaHns 3Ha4YeHMN K 6yNIeBCKOMY TUMY, YCNOBHOE BblpaXxeHne
[OJIKHO 6bITb BblpaXeHneM Tuna bool — nepeMeHHOW, KOHCTaHTON MW BblpaXXEHUMEM Ha OCHOBE onepaumii CpaBHEHUSI U IOMMYECKUX
onepauui.

B COOTBETCTBUM C CUHTAKCMCOM YC/IOBHOIO onepaTtopa B YacTu else (ecnn TakoBasi UMeeTcsl) pacrnonaraetcs 670K onepaTopoB. YacTHbIl
cny4yar onepaTtopa - onepaTtop if.

KakoW 6bl CTOXXHOCTM HU BbliM cocTaBnsowme yactn if ... else ... - 370 Bcero Auwb [ABE paBHONpaBHbIX YaCcTX 04HOro onepaTopa.
"Kackag" B if ... else ... - 370 Bcero nuuwsb onepatop (6710K), coaepxxawmii BxoxaeHne if mnn if ... else ... onepaTopoB.

nepenuncoiBaeTca

if (...)

Bno>eHHbI (Nesting) if. OnepaTop if yacTo cam B CBOW ouepenb SIBASETCS YC/IOBHbIM OMNEPATOPOM MPOMU3BOJIbHOW C/TIOXKHOCTU.

N B aTOM cnyyae onepatop if ... else ... BkawuyaeT ABE vactu.

if (...)
{

if (...)
{

else



nepenuncbiBaeTCsa Kak

if (...) if (...)
{
}

else
{
}

else
{
}

[naBHOE - He nepenyTaTb COOTBETCTBYHOLIME YACTM onepaTopa if ... else

Ewe oaHO BaXxHOe 3aMevyaHue CBA3aHO C MCMNosib3oBaHMeM "npocTbix" (He 6/10K0B) onepaTopoB. HEBO3MOXHO MOCTPOUTL onepaTop if
else ... Ha OCHOBe OAMHOYHOrO onepaTopa o6bSIBNEHUS:

if (true) int XXX = 125;
if (true) int XXX = 125; else int ZZzZ = 10;

Takune KOHCTPYKLUUN BOCMPUHUMAKOTCA Kak owmnboYHble. OANHOYHBIN onepaTop B C# — 3TO He 610K, U CTaBUTb B 3aBUCUMOCTb OT YCJIOBUS
(nycTb Aa)ke BCeraa MCTUHHOIO) Takoe OTBETCTBEHHOE [Ef10, Kak co3AaHme 06bekTa, 34eCb HE NMPUHSATO.

CosceM apyroe aeno — npu paboTe ¢ 610kaMu onepaTopos!

if (true) {int XXX = 125;}
if (true) {int XXX = 125;} else {int ZZZ = 10;}

Jaxe B Taknx NpuUMUTUBHbBIX 6/10Kax onpeaeneHa cBos 06/1acTb BUAMMOCTU, U CO3A4aBaeMble B HUX 06beKTbl, HUKOMY He Mellas,
CyLlwecTByHOT NO CBOUM COBCTBEHHbIM npasunamM.

switch

Mpu onucaHuM cMHTaKcuca onepaTopa switch ucnonb3oBaHa HoTaumsa Bakyca-Haypa (BH®):

OnepaTopSWITCH ::= switch (switchBrpaxenue) {switchBimox}
switchBrpaxeHre ::= BrupaxeHue

switchBepaxenue MOXeT 6bITb MO0 LLEeNOYMUCNEHHBIM, M60 CUMBOJIbHBIM. SwitchBiok He MOXET 6bITb MYCTbIM.

switchBnok ::= CnmcokCasedIeMeHTOB
CnucokCaseldynemeHTOB ::= [CnmcokxCaseldjnemeHTor] CaseldjeMeHT
CaseldjyeMeHT ::=

CnucoxkPaspgeneHHuxMeTok [CnucoxOnepaTopors] OnepaTopTepMuMHaTOP
CnucoxPazmeneHHuxMeTok ::= [CnmcoxPazmeseHHexMeTok] MeTka PazmenmTesnbMeTkn
PaspemmureneMerTkn ::=
Merka ::= case KoHcTaHTHOeBrpaxeHme | default
OnepatopTepMmuHaTop ::= breakOneparop | gotoOneparop | return [BepaxeHue];
breakOneparop ::= break;
gotoOnepaTop ::= goto MetTka;

TakuMMm 06pa3oM, MUHUMaNbHbIN switch-onepaTtop MMeeT cneayowmii BUA:

switch (val)
{
default: break; // Cnmcok onepaTopoB MNYyCT.

}

Bonee cnoxHble 06pa3oBaHus:

switch (val)
{

case 0: break;

{
case 0: break;
default: break; // Comcok omnepaTopoB IyCT.

{
default: ... break; // default - paBHOmpaBHHM sjeMeHT switch-onepartopa.
// MoOXeT pacrojlaraTbCs B JIOOOM MecTe switch-6joka, MOCKOJBKY



// HE BJIOKMPYET (!!!) BHIOJNHEHME ONEepaTOpPOB BCex Huxesexammx CasedJIEeMEeHTOB.
case 100: ... break;

{

default: // default HE BJIOK/PYET BHIIOJIHEHME OIEPaTOPOB

// Bcex Huxenexauyx CasedDJIEMEHTOB.

// Onepatopsl, Bxonsamme B CasedsieMeHT non mMeTkor 100, BHIIOJIHSOTCS
// TPU JIOBHX 3HaueHMsx NepeMeHHON val, oTimunex oT 1 m 10.

case 100: ... break;
case 1l: ... break;
case 10: ... break;

}

MoaTBepxaeHne paBHonpaBus CasedsemenTta ¢ MeTKoW default, [pu BbINOIHEHUN MEHSTb 3HAYeHne switchBepaxenna, OCo3HaTb
npovcxoasiiee:

using System;

namespace OperatorsTest

{

class Program

{

static void Main(string[] args)
{

int 1 = 1
switch (i
{

case 15:
default:
case 100:
Console.WriteLine ("default: Ha-Ha-Ha");
break;

case 1:

case 2:

Console.WriteLine("1: 2: Ha-Ha-Ha");

break;

case 125:

Console.WriteLine ("125: Ha-Ha-Ha! Ha-Ha-Ha");
break;

case 250:

Console.WriteLine ("250: Ha-Ha-Ha! Ha-Ha-Ha");
break;

}

; // = 500; = 125; = 100; = 250;
)

}
}

MoCKONbKY MpY BbIMOTHEHMM MOAYNS BbIOOP CMMCKOB ONepaTopoB AN BbINOMHEHWS B paMkax CasednemeHTa onpeaensercs 3HayeHneM
KOHCTa@HTHbIX BbIPaXXEHWI B Case-MeTKaX, KOHCTaHTHble BblpaxkeHns BCEX MeTok AaHHOro switchBioka fomxHbl pasnuyatecs MO CBOUM
3HAYEHUAM.

CI'Ie,D,yPOLLlIAVI npuMep HekoppekTeH. KOHCTaHTHbIE BbIpaXXeHNa B CNUCKaxX pa3fesfieHHbIX MeToK CaseldiemeHTa

case 1+1: case 2: ... break;
pasnuyatotcsa MO ®OPME (1+1 n 2), a HE MO 3HAYEHUIO!
Mo TeM Xe npuynHaM B paMKax switch-onepaTtopa MoOXeT 6biTb He 60/lee OAHOro BXOXAEHUss MeTky default,

Cninckn onepatopoB B CasednemenTtax HE MOryT BkAOYaTh onepaTopbl 06bsiBAeHUsl. switchOnepaTop cTpouTcs Ha ocHose OAHOIO 6n10kKa,
pa3aenseMoro MeTkamm Ha parMeHTbl, BbIMOIHEHUE KOTOPbIX NPOU3BOAUTCS B 3aBUCMMOCTM OT 3HAYEHUIM KOHCTAHTHbIX BbIPaXXeHUN B
case-MeTkax. PaspelleHre 06bsBNEHNSE KOHCTAHT U NepeMeHHbIxX B CasedreMeHTe 03HayaeT pUCK obpalleHusi K paHee HeobbsiBNIeHHOM
rnepeMeHHom:

switch (val)

{

case 0:

int XXX = 100; // Hemb3s!
break;

case 1:

XXX += 125;

break;

}

Kaxnabit CaseBnemenT B 0b6s3aTenbHOM nopsake 3ABEPLLUAETCSH onepaTopoM-TepMMHATOPOM, KoTopbin saBnsieTcsa OBLLWM ans BCEX
onepaTopoB AaHHOro CasednemMeHTa;

int val, XXX;

switch (val)

{

case 0:

if (XXX == 25) {XXX *= -1; break;}
else XXX = 17;

goto default; // TepmunHaTOpP.

case 1:

XXX += 125;

break; // TepummHaTOp.



default:
return XXX; // TepmmHaTOp.
}

while
OnepaTopWHILE ::= while (YcnoeuellpomomkeHus) OmnepaTop
YcnosuellpomospkeHusa ::= ByJieBOBHpaxeHMre
34ecb
OnepaTop ::= OnepaTop
: 1= BiokOnepaTopos

MpaBuIo BbIMOMHEHMSA 3TOr0 UTEPATMBHOrO OMepaTopa COCTOMT B C/ieAylOLEM: CHavana npoBepseTcs yCnoBMe Npoaos/iKeHns onepaTtopa u
B C/ly4Yae, eciv 3HaYeHue yCI0BHOMO BbIpaXeHUsl paBHO true, COOTBETCTBYHOWMI onepaTop (6/10K ONepaTopoB) BbIMOSHSAETCS.

HeBO3MOXHO NOCTpOUTbL ornepaTopWHILE Ha OCHOBE OAMHOYHOMO ornepaTopa 0bbsiBneHus. OnepaTtop

while (true) int XXX = 0;

C CaMoro nepBoro MOMeHTa CBOEro CyLlecTBOBaHUS (elle A0 Hadvana TpaHcnsumm!) conpoBoXAaeTcs NpefynpexneHnem:

Embedded statement cannot be a declaration or labeled statement.

do ... while
OnepaTopDOWHILE ::= do OnepaTop while (YcnoBuellpomokeHMs)
YcnoeuellpomoipkeHnsa ::= ByJjieBOBrpaxeHMe
OnepaTop ::= OnepaTop
: 1= BiokOnepaTopos

PasHuuUa c paHee pacCMOTPEHHbIM OMepaTopoM LMKIa COCTOMT B TOM, YTO 3/eChb CHayana BbINoSHAeTcs onepaTtop (670K onepaTopoB), a
3aTeM MpoBEepSIeTCA YCOBME NPOAOSIKEHMS onepaTopa.

for
OnepaTopFOR ::=
for ([BepaxeHuallHuumanmuszauun] ; [YcnosuellponosmkeHus] ; [Bepaxenusllaral) OnepatTop
BrpaxeHualHumanmuz3auum : := CHucokBEpaxeHUM
CnucokBeipaxeHun ::= [CnucoxBepaxeHu , ] BrlpaxeHue
YcnosuellpomospkeHusa ::= ByJieBOBHpaxeHMre
BeipaxeHusallara ::= [CnucoxkBepaxeHuit , ] BrlpaxeHue
3pecb
OnepatTop ::= Onepatop

::= BnoxOnepaTopoB

BrlpaxeHuallHnumanmsauur, YcjaosuellpomosnkeHus, BrpaxeHudllara B 3arojiloBke oriepaTtopa uuknia for MOryT ObITb nycTbIMWN. OpaHako
Hanuuyme napbl CMMBOIOB '/ ' B 3arosioBke uukna for obs3atensHo.

Cnuncok Bblpa)KeHMm npeacraBnsaeT cobom pasaeneHHyr 3anaTbiMM NocneanoBaTelbHOCTb Bblpa)KeHMﬁ.

CnepyeT UMeTb B BUAY, YTO onepaTop 06bsBNEHUS TakXKe CTPOUTCS Ha OCHOBE CMMCKa BbIpaXeHU (BblpaXKeHUn 06BbSBIEHMS), COCTOSILLMX
13 cneundurKaTopoB TUMNa, MMEH U, BO3MOXHO, MHMLMANIN3ATOPOB. DTOT CMMUCOK 3aBepLUIAETCA TOUYKOW C 3ansATOM, YTO No3BonseT
paccMaTpuBaTbh CAMCOK BblPaXeHW MHMLUMaNM3aumMmn Kak caMoCTosTe bHbI onepaTop B coCTaBe onepatopa umkna for. MNpu aToM obnacTb
BMANUMOCTU UMEH NEpPEMEHHbIX, OnpeaesiieMblX 3TUM ONepaTopoM, pacnpoCTpaHseTcs TOMbKO Ha onepaTopbl, OTHOCALMECS K AaHHOMY
onepaTopy uMKna. 3TO 3HAUUT, YTO NepeMeHHble, 06bsIB/IEHHbIE B ONMepaTtope nHuuManusauum gaHHoro onepatopa uunkna, HE MOIYT 6biTb
MCronb30BaHbl HENMOCPeACTBEHHO MOCe onepaTopa A0 KoHua 6/10Ka, coaepxaliero 3ToT onepaTtop. A cneaylowue Apyr 3a APYyroMm B
pamkax obuiero 6r10ka onepatopbl MOIYT coaepxaTb B 3arofloBKax O4HW U Te Xe BbIPaXXEeHUS UHMLnanusaumm.

onepaTopFOR TaKKe HEBO3MOXHO MOCTPOUTb Ha OCHOBE OJIMHOYHOrO OMepaTopa O6bSBMEHUS.
foreach

OnepaTopFOREACH ::=
foreach (O6mbaByienmellreparopa in BepaxeHuelIN) OneparTop
ObrvaBiyeHuellrepaTopa ::= UmaTuna MoeHTuduKaTOp
BeipaxeHreIN ::= BrpaxeHue
OnepatTop ::= OnepatTop

:= BrnoxOnepaTopos

MmaTuna — o603HaYaeT TMN utepartopa.

identifier — obo3HayaeT NepeMeHHyo, KoTopas NpeAcTaBAseT dNeMEHT KOMNeKumu.

BripaxeHreIN — 06beKT, NpeAcTaBsaloWwmnii MacCMB UIN KOJTTEKLMIO.

3TuM onepaTopomM obecneymBaeTcsl MOBTOPEHME MHOXECTBA ONepaTopoB, COCTaBASAOWMX TENO LMKNa, ANS KaXA0oro afeMeHTa MaccmMBa um
konnekuun. MNMocne nepebopa BCEX s3nemMeHTOB MaccvBa UM KOMNEKUMWN U MPUMEHEHUSA MHOXECTBA ONepaTopoB ANS KaXZAoro s/eMeHTa
MaccmMBa WM KOMJIeKUUK, ynpaBneHne nepenaeTcs cneayoueMy 3a Oneparopom FOREACH onepaTopy (pa3yMeeTcsi, ecnu TakoBble

MMeloTCs).

O6nacTb BUAMMOCTU MMEH MEPEMEHHbLIX, OMNpeAensieMblX 3TUM ONepaTopoM, PacnpoCTPaHAETCA TO/IbKO Ha onepaTopbl, OTHOCALIMECS K
[aHHOMY ornepaTopy uMKna:

int[] array = new int[10]; // OOBABMIM M ONpPEemeNuiiYM MaCCUB
foreach (int i in array) {/*:::::*/}; // Ing xKaxmoro SJIEMEHTa MacCuBa HANo CHeyaTh. ..



CrneumannsnpoBaHHbIli onepaTop, NPUCNOCO6NeHHbI Anst paboTbl € MaccuBamMmn n konnekumamu. ObecneymBaeT NOBTOPEHME MHOXECTBA
(eavHM4YHOro onepaTtopa MAn 6ro0ka onepatopos) onepaTtopoB ans KAXOIO aneMeHTa MaccuMBa Wan Konnekumn. KoHCTpyKums
3K30TMYeckasn n Hermbkas. MpeanonaraeT BbIMNOIHEHNE NPUMUTUBHBIX NOCNE€A0BaTE/IbHOCTEN AEACTBUA HaA MacCMBaMu U KOIIEKUUSIMU
(HavyanbHas MHUUKManmsaums uam npocmotp PUKCUPOBAHHOIO konuyecTtBa asieMeHToB). [leNcTBMSA, CBA3aHHblE C U3BMEHEHUSIMW Pa3MepoB
1 COAEPXWUMOro KOJIJIEKLMIA, B paMKax 3TOro orepatopa MOryT NPUBECTU K HernpeAcKasyeMbIM pesysfibTaTaM.

goto, break, continue

goto B onepaTope switch yxe o6cyxaanocs.
BTOpo/1 BapMaHT MCMo/b30BaHUS 3TOro ornepaTopa — HEeNnocpeacTBEHHO TeN0 MeToaa.

ObbsBnaeTcs mMeTka (NpaBuibHee "onepaTtop ¢ MeTkon"). OnepaTop MoXeT 6biTb NYCTbiM. MeTKa-naeHTUdUKaTOp OTAENSeTCA OT onepaTopa
ABoeTouneM. B kauecTBe AONONHUTENBHOINO pa3fenuTens MOryT 6biTb MCMO/Ib30BaHbl Npobenbl, CMMBOJbI Tabynsunmn U nepexoaa Ha HOBYHO
CTpoKy. MeTka, kak u nioboe gpyroe ums, noguMHsAeTCs npasunam obnacren sugumoctn. OHa BUAHA B Tene MeToda TOSIbKO B OAHOM
HanpaBfeHUN: U3 BHYTPEHHMX (BNIOXEHHbIX) 6/10k0B. M03TOMY onepaTop nepexoaa

goto MmsallomeueHHOTOONEpaTopa;
nossonsier BbIXOAUTb 13 610k0B, HO HE BXOAUTb B HUX.

O6bI4HO 06 3TOM onepaTope roBOPUTCS MHOIMO HEXOPOLUMX C/I0B KakK O M1aBHOM paspyLluMTesie CTPYKTYPMPOBAHHOIO NpOrpaMMHOro Koaa, u
ero onucaHme conpoBoxpaeTcs pekoMeHgaumsamm Kk ero HEMCIMOJIb3OBAHUIO.

OnepaTtopbl

break;

continue;

NMPUMEHAITCA KaK BCroMOrate/bHble CpeaAcTBa ynpaB/ieHUS B onepaTtopax uukKnia
MeToabl

B C# meToAbl oNpeaensaoTcs B paMKax 06bsABeHUs knacca. Metoabl (hyHKUMM) SBASAIOTCA YIeHaMK Knacca U onpeaensioT
PYHKLMOHANBHOCTb 06LEKTOB — UMIEHOB Kiacca (HecTaTMyeckne MeTodbl — MeToAbl 06BEKTOB) U HEMOCPEACTBEHHO (DYHKUMOHAIbHOCTb
caMoro knacca (ctaTuyeckue MeToabl — MeToAbl knacca).

MeTon MOXeT 6bITb 06BSABMEH, M METOA MOXET 6biTb Bbi3BaH. [103TOMY pa3nunyatoT 06bsiBNeHMe MeToda (MeTos ob6bsABASeTCa B Kacce) m
BbI30B MeToAa (BblpaXxeHWe Bbl30Ba METOAA pacrnofnaraeTcs B Tene Metoza).

PaznunyuatoT cTtatnueckme (co cneundukatopom static) n HectaTuueckme metoabl (06bsiBNAOTCS 6€3 cneundukaTopa).

CHHTAKCHC 00BSIBJIEHUSI METOAA

ObwaBiieHneMerona ::= 3arojgorokMerozma TesoMeTona
3aronosokMeTona ::= [CneumpmuraropMerona]
TunBosBpamaeMoTro3HadeHnsa

Vma

( [CnucoxllapamMeTpoB])

CneumnpmxaropMeTtonma ::= CneumpmxaToplOCTYyNIHOCTHU
1= new

;1= static

= virtual

sealed

::= override

::= abstract

:= extern

CneumpmxarTopllocTynHocTn ::= public
;1= private

protected

internal

:= protected internal

TunBosBpamaemMoro3Hadenuda ::= void | MmaTuna

TesoMeTona ::= BinoxOnepaTopoB

VMma ::= VOoeHTUdMKaTOpP

Cnmucokllapamerpor ::= [Cnucokllapamerpor ,] O6baBjeHuellapamerpa
ObrvasiyeHuellapameTrpa ::= [CneuudpmkaTopllepenaunm] UmaTuna MmMallapameTpa
::= [CneumdpumxaropCnmuckal MmaTunaCnmucka MMallapamerpa
Cneumpuxaropllapamerpa ::= Cneumpuxaropllepenaun | CneumdpuraropCnmcka
Cneundmraropllepenaunm ::= ref | out

CneumpmraropCnmcka ::= params

MMmaTunaCnucka ::= MumaTwuna (]

JmcTunr 3.1.

Teno mMetoaa MOXeT 6bITb NycTbiM! B 3TOM cnyyae 3a 3aro/loBKOM MeToAa pacnosiaraeTcs Touka C 3ansToun.

Knacc, o6bsiBieHME KOTOPOro COAEPXUT TOJIbKO 06BbSBMEHUS CTaTUUYECKUX METOAO0B, Ha3blBAETCS CTaTUYECKMM KJTaCCOM U MOXET
06BbSBNATLCS CO cneundurkaTopom static:

public static class XXX
{



static int f1l (int x)
{
return 1;

}

static int f2 (int x)
{

return 2;

}

}

Bbi3oB MeToa

BblpaxxeHWe Bbi30Ba METO4a — 3TO BCEro SINLWb BbIPAXXEHWe, COCTaBHas 4YacTb onepaTopa (npeanoxeHus C#). OHo pacnonaraeTtcsa B 6510ke
onepaTopoBs — B Tefie MeToAa. Bbipa)keHWIo BbI30Ba METOAA MOXET MpeAllecTBOBaTh BbipaXeHue, onpeaenstolee npuHaanexHocTe MeToaa
Knaccy unm o6bekTy.

CraTundyeckue MeToAbl onpeaenstot d,)yHKLl,VIOHaﬂbHOCTb Knacca. ins ctaTM4yeckux MeToAoB, NpuUHaAnexalmx ApyromMy Knaccy, sTum
BbIpa>XeHNEM MOXET 6bITb MMSA Knacca, coaepxauiero 06bsiBNEeHME aaHHOro mMetoaa. Takum 06pa30M, CTaTnyeckme MeToabl Bbi3biBAtOTCA OT
MMEHWU KNlacCa, B KOTOPOM OHMU 6b11M 06BSABNEHDI.

HecTtaTtnueckme Metoabl onpenensoT noBeaeHne KOHKPETHbIX 06beKTOB-NpeacTaBuTeNnel Kiacca M noToMy Bbi3biBaloTCA "OT MMeHn"
obbekTa-npeacTaBUTENS Knacca, cogepxalero obbaBfeHne Bbi3biIBAEMOro MeToa. YKasaHue Ha KOHKPETHbI 06BbeKT — 3TO BCEro NULLb
BblpaXkeHne, obecneymBatollee CCbIKY Ha AaHHbIA 06beKT. TakoBbIM AEACTBUTENbHO MOXET ObiTb UMA 06beKTa, BblpaxkeHne this (koTopoe
B0OO6LLE MOXET 6bITb OMYLIEHO), BblpaXXeHNe NHAEKCALUM U APYTrUe BblPaXXEHUS CCbIJIOYHOrO TUMa.

BbipaxkeHne Bbi30Ba MeToAa MOXHO CUYMTaTb TOYKONM Bbi30Ba MeToAa. B Touke Bbi30Ba ynpaBneHue nepegaeTcs Bbi3blIBAEMOMY MeTOAY.
lMocne BbINONHEHUSA MOCNeAHEro onepaTtopa B Tesie Bbi3bIBAEMOro MeToAa yrnpasJieHne BO3BpallaeTcs K Touke Bbi3oBa. Ecnin meTton
BO3BpalLaeT 3HaYeHUs, BblpaXKeHne Bbl30Ba NPUHMMAET COOTBETCTBYOLWEE 3Ha4YeHe. B MOMEHT Nosly4yeHns BO3BpalLlaeMoro 3HavyeHus
TOYKa BbI30Ba CTAHOBUTCS TOYKOM BO3BpaTa.

O0padoTKa NCKIIOYEHUI

MycTb B KNacce 06bSBNAKOTCA MeToAbl A U B,

Mpu 3TOM U3 MeToda A BbI3bIBAETCS METOA B, KOTOPbIV BbIMOJIHAET CBOKO paboTy, BO3MOXHO, BO3BpallaeT pe3ynbTaTthl. B Tene mMetoaa A
€CTb TOYKa Bbi30Ba MeToAa B M TOUYKa BO3BpaTa, B KOTOPOI OKa3biBAETCS ynpaB/ieHMe Moc/e YCMNewHoro Bo3BpalleHns us MeToaa B.

Ecnu BCe XOpoLUO, METOA A, BO3MOXHO, aHa/IM3MPYeET NoJlyyeHHble pe3y/ibTaTbl U NPOAOC/HKAET CBOK paboTy HEMOCPeACTBEHHO U3 TOYKU
BO3BparTa.

Ecnv npu BbINONHEHMM MeToAa B BO3HMKMNA UCK/KOUYMUTENbHAs cuTyauus (Hanpumep, uenodmcneHHoe aeneHue Ha 0), BO3MOXHO, YTO MeToA
A y3HaeT 06 3TOM, aHanu3Mpys BO3BpallaeMoe M3 B 3HayeHue. TakuM MoXeT 6biTb 0AMH U3 cLueHapueB "obpaTHOM CBs3M", NpyM KOTOPOM
BbI3bIBaOLWMI METOA Y3HaET O pesysbTaTax AesiTe/IbHOCTU Bbi3bIBAEMOI0 MeToAa.

HepocTtaTku 3TOroO CueHapusa 3aKaK4alTca B TOM, YTO:

® MeToA B MOXeT B NMpuHUMMNE He BO3BpaLlaTb HUKAKMX 3HAYEHWU;

® Cpeau MHOXeCTBa BO3BpallaeMblX METOAOM B 3HaYeHUI HEBO3MOXHO BblAENUTb NMOAMHOXECTBO 3HAYEHW, KOTOpble MOXHO 6b1s10 Obl
BOCMPUHUMaTb Kak yBegoMneHue o6 owmnbke;

e paboTa no noarotoeke yBegomneHust 06 owmnbke TpebyeT HeonpaBAaHHO 60NbLIMX YCUTUNA.

PeweHne npobnembl COCTOMT B TOM, UTO B Cpefie BbIMOJIHEHUS NOAAEPXMBAETCS MoAesb 06paboTKN UCKIIOYEHUIA, OCHOBAHHAs Ha MOHATUAX
06BEKTOB UCKIIOYEHUS U 3alLMLLEHHbIX 6/10KOB KoAa. CnepyeTt OTMETUTb, YTO CXeMa 06pa6OTKM WCKJ/TIOYEHUIA HE HOBa U ycnewHo
peann3oBaHa BO MHOIMX sA3blKaX U CUCTEMaX NMpOrpaMMmnMpoBaHus.

HekoppekTHas cuTyauus B XOA€ BbIMOJIHEHMS NPOrpaMMbl (A€/1EHME Ha HyJb, BbIXOA 3@ Npejesibl MacCcuBa) pacCMaTpyBaAETCs Kak
WCKIOYNTENbHAsA CUTyaums, U MeTol, B KOTOPOM OHa npousoluna, pearnpyet Ha Hee TEHEPALUMEN NCKKOYEHUSA, a He 06blYHbIM
BO3BpalleHNeM 3HayeHus, NyCTb AaXe U3Ha4vasbHO acCoLMMPOBAHHOIO C OLWNOKON.

Cpepa BbINOJIHEHUSA co3aaeT 06beKT ANA NpeacTaB/eHUs UCKITIOYEHUS NMPU ero BO3HMKHOBEHUU. OJAHOBPEMEHHO C 3TUM MpepbIBaeTCs
06bIYHbIN X044 BbIMOJIHEHWUS NpOrpaMMbl. MponcxoauT Tak HasbiBaeMoe pa3MaTbiBaHMe CTeka, Npu KOTOpoM ynpasneHue HE okasbiBaeTcs B
TOYKe BO3BpaTa, M €C/iM HU B OAHOM M3 MEeTOAOB, NPeALecTBYOLWNX BbiI30BY, He 6b/10 NpeaAnpUHSATO NpeaBapUTesibHbIX YCUINIA MO
MEPEXBATY UCKJTIOYEHUA, npunoxeHne aBapuiHO 3aBepLuaeTcs.

MO>XHO HanucaTb Koz, obecneuuvBatownii KOppeKTHbIVI nepexsart VICKJ'IIO‘-IGHMIZ, MOXHO C03AaTb COHCTBEHHbIE KACChI I/ICKJ'IIOLIEHVIIZ, nony4yunse
Npon3BoAHbIE K/1AaCCbl N3 COOTBETCTBYHOLLENO 6a30BOro MCK/YeHUS.

Bce S3bIkM NporpamMMmMpoBaHus, UCMONb3yloWwne cpeay BbiMosHeHNS, 06pabaTbiBatOT UCKIIOYEHUS OAMHAKOBO. B KaxAoM si3bike
ncnonb3yetcs dopMa try/catch/finally ans CTpyKTypupoBaHHOW 06paboTKM UCKIOYEHUIA.

Cneaylowmii NnpuMep A4EMOHCTPUPYET OCHOBHbIE MPUHLMMbLI OPraHU3aUUN reHepaTopoB U NEPEXBATUNKOB UCKTHOYEHWA.

using System;

// O6BbaByieHre COOCTBEHHOTO MCKJIIOUEHUS .

// Hacnenyercs 06as30BbM kjacc Exception.

public class xException:Exception

{

// CoBCTBEHHOE MCKIIOUEHME MMEeeT CIeUMaJibHYyl CTPOUKY,
// M B BTOM ee OTJMUKE.

public string xMessage;

// Kpome TOTO, B HOJIe €e 0a30BOTO 3JIEMEHTAa

// Takxe duxcupyercs ocoboe coobumeHue.

public xException(string str) :base ("xException is here...")
{

xMessage = str;



// OB6baBjieHre COOCTBEHHOTO MCKJIIOUEHUS .

// Hacnemyercsa 6a30Bmi kjacc Exception.

public class MyException:Exception

{

// CoOBCTBEHHOE MCKIIOUEHME MMEeT IOMNOJIHUTEJIbHYI

// cneumasibHyl CTPOUYKY OJiS KOAMPOBaHMS MHOOPMAaLNM
// 0B MCKIIOUEeHWM.

public string MyMessage;

// Kpome ToOro, B HoJle ee 0a30BOTO BJIeMEHTa
// makxe duxkcupyeTrcs ocoboe coobueHue.
public MyException (string str) :base ("MyException is here...")
{
MyMessage = str;

public class StupidCalcule
{
public int Div(int x1, int x2)
{
// BoT 3mech MeTOH NPOBEepSeT KOPPEKTHOCTL ONEPAaHAOB M C [IOMOWBK OIeparopa
// throw BO3OyXIaeT UCKJIOUEHME .
if (x1 !'= 0 && x2 == 0)
throw new Exception("message from Exception: Incorrect x2!");
else if (x1 == 0 && x2 == 0)
throw new MyException ("message from MyException: Incorrect x1
&& x21");
else if (x1 == -1 && x2 == -1)
throw new xException ("message from xException: @#$%*&7222");

// Ecym xe BCE XOPOIO, CUACTAMBEI 3aKa3uUMK [NOJIYyUYMUT OXMUAAEME PEe3yJbTaT.
return (int) (x1/x2);

}

}

public class XXX
{

public static void Main()

{

int ret;

StupidCalcule sc = new StupidCalcule() ;

// Hame npuioxeHMe CIeUMalibHO MNONIOTOBJIEHO K 00paboTKe MCKJIIOUEeHNN !
// ToreHumanbHo onacHoe MecTo (KPUTUUECKAS CEKLUA) orpaxmeHo
// (3akjOUeHo B BJIOK try)
try
{
// BHS3OB...
ret = sc.Div(-1,-1);
// Ecmm BCE XOPOUO - Oynmer BHIOJHEeH onepaTop Console.WriteLine.
// TloroMm omneparopu Gsioka finally, 3aTemM omnepaTops 3a
// mnpenmemamy 6J0KOB try, catch, finally.
Console.WriteLine ("OK, ret == {0}.", ret.ToString());
}
catch (MyException e)
{
// 3mecp nepexsaThHBaeTcs MyException.
Console.WritelLine ( (Exception)e);
Console.WriteLine (e.MyMessage) ;
}
// Ecnu sTOT OGJIOK OyOeT 3aKOMMEHTUPOBAH —
// BO3MOXHBIE MCKIJIOUEeHMS Tuna Exception m xException
// OKaxyTCsa HelnepexBadeHHBIMM. J mocjie GJoka
// finally nOpuioxeHye aBapMHO BaBEepPUMTCSH.
catch (Exception e)
{
// A nepexBarumka xException y Hac Het!
// TlosTOoMy B 3TOM OJjioke OyIyT NEePEeXBaTHBATLCH
// BCe paHee HenepexBaueHHHE [IOTOMKM MCKJOYeHus Exception.
// 2TO nocrienHuyt pybex.
// Eme omvH BapMaHT [NOCTPOEHMS IOCJIeLHEro pyodexa
// BBIIJIAOUT TakK:
// catch
/74
// OnepaTopel 0o0paBoTKM — coma. 3mechb B JIOOOM Cjydae KO,
// peamusyowMii aJTOPUTM [IOCJIEOHErO [IepexXBaTa.

Console.WriteLine(e) ;
}
finally
{
// Oneparopel B 6sioke finally BmnosusgioTcs BCETIA, Torma Kak
// onepaToph, PAaCIOJIOKEHHHE 3a npenejiamm OJiokoB try, catch, finally,
// MOTYyT M He BHIIOJIHUTLCS BOBCE.
Console.WriteLine ("finally block is here!");



// BoT ecsmu OJIOKM [epexBaTa UCKIUEHUS OKAXYyTCH He

// COOTBETCTBYOUMMM BOB3HMKIEMY MCKJIOUEHMIO — HOPMAaJIbHOEe

// BHIIOJIHEHME NPUJIOKEHUS OyIeT NPEePBAHO — M Mb HMKOTIA HE yBUIUM
// ©TOM HAOIUCHU.

Console.WriteLine ("Good Bye!");

}

}

JmcTurr 3.2.

Pa6ora c BxogubiM norokoMm. [lpensapurtenbHas nuudopmanus

NHdopMaLma, nocTynatrollas U3 BXOAHOrO NOTOKa, NpeacTaBisieT coboi CMMBOJIbHbIE NOCNeAoBaTeNbHOCTU. EcTecTBeHHO, 4YTO 06nacTb
NpUMeEHEHNs1 BBOAUMOW MHGMOPMaLUMKN CyLLECTBEHHO OrpaHMyeHa. ApudbMeTMUYECKME BblYMCIEHNS TPEDYIOT 3HAaYEeHMIN COOTBETCTBYHOLLErO
(apudmeTnyeckoro) Tuna.

Cnepyoowun npuMep AEMOHCTPMPYET Crnocobbl Npeobpa3oBaHMs MOCTynatoLWen Yyepes BXOAHOM NOTOK (BBOA C KiaBMaTypbl) MHGpOpMaumm C
LeNbio NOSlyYEeHUSt 3HaYeHUN apudMeTUYEeCKoro Tmuna:

using System;

namespace InOutTest00
{

public class InputTester

// BBon apudMerMuecKMx BHadeHuy Tunos int m float.

// OcymecTBiseTcsa B paMkax OECKOHEYHOT'O LMKJIA, IOCKOJBbKY
// mnpennojlaraeT BO3MOXHEE OWMOKM [IPM BBOIE.

// BeIXOHm M3 BECKOHEYHOTO LMKJIIA

// TPOMCXOOMUT TOJIBKO I[OCJIE MNPOYTEHMS M3 BXOLHOT'O [OTOKA
// mocienoBaTeNbHOCTM CHMMBOJIOB, KOTOpas MOXeT OHITb

// mnpeobpaszoBaHa B 3HaueHums Tuna int mmm float.

public int intIput ()

{

string inputStr;

int val = 0;

for (7 7 )

{

Console.Write ("integer value, please >>> ");

// Crpoka CHMMBOJIOB YMTAeTCs C KJaBMATYPH .

inputStr = Console.ReadLine() ;

try

{

// TomeTka npeobpas30oBaHMs CTPOKM CMMBOJIOB K THIY int.
// B ciydae Heyzauy BOBHUKAET MCKJIOUEHME.

val = int.Parse (inputStr);

}

catch (Exception e)

{

// TepexBaT MCKIIOUEHMS .

// CooBummm o6 ommbke BBOLA.

Console.WritelLine ("Input Error. {0} isn't integer", inputStr);
// CobcTeeHHO MHOOpMaLMS OO MCKIIOUEHNM .
Console.WriteLine ("{0}", e.ToString()):;

// TloBTOpsSEeM [OMNETKY BBOIA CMMBOJIBHOM CTPOKM.

continue;

}

// YcrnemHas MNONBTKAa NpeoOpasz3oBaHMs CTPOKM CMMBOJIOB K Tuly int.
// BEIXOI M3 LMKJIA.

return val;

}

// Beon 3Hauenmyt tuna float.

// BeIXOI M3 OECKOHEUHOTO LMKJA

// OPOMCXOOMT TOJILKO I[IOCJIE NPOYTEHMS] M3 BXOIHOTO MOTOKA

// mocienoBaTEeNbHOCTM CMMBOJIOB, KOTOpas MOXeT OHThb

// mnpeobpaszoBaHa B 3HadeHme Tuna float.

// Ha mpaBMJIbHOCTbL BBOLA BJIMSIOT HACTPOMKM S3EKOBEIX [1apaMeTpoOB,
// npencraByieHMsS UYMCeJl, NEHEXHHX EOVHNI, BPEeMEeHM M LaT.

public float floatIput(
{

string inputStr;

float val;

for (; 7 )

{

Console.Write("float value, please >>> ");
inputStr = Console.ReadLine() ;

try

{

// TlpyBeneHMe CTPOKM CHMMBOJIOB K 3HaueHuo Tuna float

// C MCHONb30BaHMEM CTAaTUUECKMX METOIOB kjacca Convert.
val = System.Convert.ToSingle (inputStr) ;

}

catch (Exception e)



{

Console.WriteLine ("Input Error!");
Console.WriteLine("{0}", e.ToString());
continue;

}

return val;

}

}

}

class Program

{

// Touxa Bxogna.

static void Main(string[] args)

{

// CosmaerTcs oOBEKT — MpelncTaBuTesb Kjacca InputTester.
InputTester it = new InputTester();

// 2TOT OOBEKT MCIOJb3YeTCs IOJIs KOPPEeKTHOro BBOIA C KJaBMATYPHL:
// 3Hauvenmit Tuna int...

int ival = it.intIput();

// 3nauvenmit tmna float...

float fval = it.floatIput();

}

}

}

JmcTuHr 3.3.

Ileperpy3ka MeTo10B

NMs MeToda M CNUCOK TUMNOB MapaMeTpoB MeToAa SIBASIOTCS ero BaXXHOM XapaKTepUCTUKON M Ha3blBaloTCA CWUMHATYPOW meTosa. B C#
MeToAbl, 06bsABNSAEMble B KNacce, NAEHTUPULUMPYIOTCA NO CUrHaType. OTa 0CO6eHHOCTb A3biKa M03BONSET 06bABAATL B KlacCe MHOXECTBO
OAHOUMEHHbIX MeToA0B. Takme MeToAbl Ha3blBAlOTCA Neperpy>XeHHbIMW, @ AesTeNIbHOCTb MO MX 06bABIEHUIO — Neperpy3Kon.

Mpw HanncaHuu nporpaMMHOro koaa, cogepxauwero BbIPAXXEHUSA Bbl3OBA nepeonpeaeneHHbIX METOA0B, KOPPEKTHOE COOTHeceHne
BbIpaXXe€HMS Bbi30Ba MeToAa ornpeaenseT MeTo, KoTopoMy 6yaeT nepeAaHo ynpasrieHue:

// Kjacc CcOomepXuT OObLABJIEHME UETHPEX ONHOVMEHHHIX METOIOB
// C PpasIMYHBEIMM CHMCKaMM [1apaMeTpOB.

class C1

{

void Fx (float keyl)

{

return;

}

int Fx(int keyl)
{
return keyl;

}

int Fx (int keyl, int key2)
{
return keyl;

}

int Fx (byte keyl, int key2)
{
return (int) keyl;

}

static void Main(string[] args)

{

Cl ¢ = new C1();

// HecTaTuueckme MEeTOLH BHBHBAKTCS OT MMEHUM OOBEKTa C.
// Tlepemaua ynpaBJleHMs COOTBETCTBYOULEMY METOIY

// obecneunpaeTcsa SBHEMM NPeOOPa30BAHMAMM K TUIIY.
c.Fx (Convert.ToSingle (1)) ;

Fx (3.14F);

CEx (L)

Fx(1,2);

Fx ((byte)10, 125);

— =~ 0 0 Q0

MHdbopMauus o Tne BO3BPALLAEMOro 3HAaUYEHUS MPU 3TOM HE YUUTLIBAETCS, MOCKO/IbKY B Bblpa)K€HWM Bbl30Ba BO3BpALLAEMOE 3HAYEHUe
MeTOoAa MOXET He UCMOsib30BaThCsA BOBCE.

Cnoco0bl nepeaavuu napaMmeTpoB 1Ipu BBI3OBE METOAA

M3BecTHO ABa cnocoba nepeaayv napaMeTpoB MNpu Bbi3oBE MeEToAA:

® 0 3HayeHuo (B cuny crneundukn MexaHMsaMa nepefaym napaMeTpoB — TOJIbKO BXOAHbIE),
® 0 cCblike (BXOAHbIE WU/WUN BbIXOAHbIE).

Mepenaya no 3HayeHuto — BE3 cneundurkaTopoB (415 TUMOB-3HAaYeHMI 3TOT CNocob npeanonaraeTcs No ymonyaHuw). Mapamerp
npeacTaBnseT cobo NoKasbHY KOMUIO 3HaYeHMa B MeTode. B Tene MeTofa 3TO 03HaUeHHasi NepeMeHHasi, KOTOpPY MOXHO MCMOSb30BaThb



B MeToAe Hapdaay C nepeMeHHbIMU, HENOCPeACTBEHHO 06BbSIBNIEHHBIMM B 3TOM MeTojAe. [Mpy 3TOM U3MeHeHne 3HayeHns napameTpa HE
B/IMAET Ha 3Ha4YeHMe NapaMeTpa B BblpaXeHUN BbIi30OBa.

[na opraHusaumu nepefaydv no CCbiIKe napaMeTpa Tuna 3HauyeHusa TpebyeTcs siBHas crneundukauma ref. [1ns CCblIOYHbIX TUMOB Nepeaaya
napaMeTpa Mo CCblIKe npeanosiaraetcsa no ymondyaHuto. Cneundukatop ref B 3ToM ciydyae He TpebyeTcsi, MOCKObKY APYroro crnocoba
nepeaayun napameTpa Ans CCbIIOYHbIX TUMOB MPOCTO HET.

Mpu nepegave 3HaYEHUs MO CCbUTKE TaKXXe MOXET MCMO/b30BaThCs creundukaTop out, ITUM cneunduKaTopom 0603HaYalOT NapameTpsbl,
KOTOPbIM B METOAE MPUCBAMBAIOTCS 3HAUEHWs. Hannume B Bbi3bIBAEMOM METOAE BblpaXxeHusl, 06eCrneymBaloLWero NnpMcBOEHNE 3HaYeHUs
napameTpy co cneumndmrkaTopoM out, o6a3aTeNibHO.

BbipakeHue Bbi3oBa MeToAa npuvobpeTaeT CBOE 3HAYEeHWEe HenoCcpeACTBEHHO MO BO3BPALLEHUN U3 Bbi3bIBAEMOro MeToAa. DTUM 3HaYeHUEM
MOXHO BOCMOJ/1b30BaTbCA TO/IbKO B TOYKE BO3BpaTa.

MepenaHHble MeToAy "ANS 03HauMBaHUS" NapaMeTpbl CO CneunduKaTopoM out COXpaHsloT CBOM 3HAYEHUs 32 TOYKOM BO3BpaTa.

Cneumndukaums cnocoba nepeaayn napameTpa sIBNSIETCS OCHOBAHWEM AN NMeperpy3kyn MeToaa.

using System;

class XXX {
public int mmm;

}

class Classl
{//

static int i;

static void f1 (ref int x)
{

x = 125;
}

static void f1l (int x)

static void f1 (XXX par)
{
par.mmm = 125;

}
static void f1 (out XXX par)

par = new XXX(); // Cceuka Ha out XXX par JHOJDXHA OwITH

// oBsa3aTesbHO NPOMHMUMAIM3UPOBAHA B Teje

// meropma HEIOCPEICTBEHHO nepen ofpaumeHueMm k Heit!

// Cnocob® mHuumanms3aumuy — Jjocoi! B ToMm umcie M cosmaHueMm obbekTa !

// A MOXHO U INPMCBOEHMEM B Ka4eCTBE 3HAUEHMS KaKOU-JIMOO OPYTOM CCHUIKM.
par.mmm = 125;

// IHna nmapaMeTpa Tulla 3HadeHud chneumdmuxkaTopel out-ref
// HepasIMuMMEH .

//static void f1 (out int x)

/ /4

// x = 125;

//}

static void Main(string[] args)
{//
int a = 0;
fl(ref a);
//f1l (out a);
fl(a);

XXX xxx
XXX . mmm
f1l(xxx);
fl(ref xxx);

// Tlo BO3BpAallEHUM U3 METOHa 3TO yXe Ipyrasd CChUIKA !
// Tlom MMeHeM XXX — OPpyTol OOBEeKT.

new XXX();
0;

Y/
Y/

JmcTurr 3.4.

CchlIKa M CCHLITKA HA CCHIIKY KaK MapaMeTpsl

Ha camom gene BCE napameTpbl BCEMJA nepenatoTcsi MO 3HAYEHMIO. DTO O3HAYAET, YTO B 06/1aCTn akTMBaumm cospaetca konus 3HAYEHUA
napametpa. MNpu 3ToM BaxHo, YTO konupyeTcs B 3Ty 06nacTb. [ns CCbIIOYHbIX TUMOB BO3MOXHbI ABa BapuaHTa:

® MOXHO KOMMpPOBaTb afpec obbekTa (CChlka Kak napameTp),
e MOXHO KOMUPOBaTb aapec NepeMeHHOol, KoTopas yKasbiBaeT Ha 06beKT (CCblIKa Ha CCbIIKY Kak napameTp).

B nepBoM cnyyae napameTp obecneuymBaeT U3MeHeHWe nonei o6bekTa. HenocpeacTBEHHOE M3MEHEHWE 3HAYEHUS 3TOM CCbINKK (BO3MOXHO,
B pe3yfbTaTe CO34aHNA HOBbIX 06EKTOB U MPUCBOEHMS 3HAYEHUSI HOBOW CCbINIKWM MapaMeTpy) 03HAYaeT fiMLlb U3MEHEHME 3HAYEHNS



napameTpa, KOTOpbI B J@HHOM C/lyyae MrpaeT posib 06bI4YHOM NepeMeHHOW, CoOXpaHsoLWwen 3HaYeHne Kakoro-To agpeca (agpeca paHee
06baABNEHHOro 06bekTa).

Bo BTOpOM c/lyyae napaMeTp COXpaHsieT agpec nepeMeHHol, o6baBNeHHONM B Tefle Bbi3blBalowWwero MeToga. MNpu 3TOM B Bbi3bIBAEMOM MeToAe
NOsIBIAETCA BO3MOXHOCTb KakK M3MEHEHWUs1 3HaueHui nosieit 06bekTa, Tak M HEMOCPEACTBEHHOMO U3MEHEHUS 3HAUYEHUS MEPEMEHHOA.

Cneaytowmit NporpaMMHbIi KoA AEMOHCTPUpPYET cneunduky nepeaadv napameTpos:

using System;
namespace Ref RefRef

{

// CchlUlka ¥ CCHUIKA Ha CCHUIKY .
class WorkClass

{

public int x;

// BapMaHTE KOHCTPYKTOPOB.
public WorkClass ()

public WorkClass (int key)
{

x = key;
}

public WorkClass (WorkClass wKey)
{

x = wKey.x;
}

}

class ClassRef
{
static void Main(string[] args)

{

WorkClass w0 = new WorkClass() ;
Console.WriteLine("on start: {0}", wO.x); // : 0
£0 (w0) ;

Console.WriteLine ("after £0: {0}", wO.x); //0: 1
£1(w0) ;

Console.WriteLine ("after f1: {0}", wO.x); //1: 1
f2 (ref w0);

Console.WriteLine ("after f2: {0}", wO.x); //2: 10
f3(ref w0);

Console.WriteLine ("after £3: {0}", wO.x); //3: 3

// Eme omviH OBBEKT.. .
WorkClass wl = new WorkClass (wO0) ;
ff (w0, ref wl);

if (w0 == null) Console.WriteLine ("w0 == null");

else Console.WriteLine("w0 != null"); // !!!

if (wl == null) Console.WriteLine("wl == null"); // '!!
else Console.WriteLine("wl != null");

}
static void £0 (WorkClass wKey)
{
wKey.x = 1;
Console.WriteLine (" in f0: {0}", wKey.x);

}

static void f1 (WorkClass wKey)

{
wKey = new WorkClass(2);
Console.WriteLine (" in f1l: {0}", wKey.x);

}

static void f2 (ref WorkClass wKey)
{
wKey.x = 10;
Console.WriteLine (" in f2: {0}", wKey.x);

}

static void £3(ref WorkClass wKey)

{
wKey = new WorkClass(3);
Console.WriteLine (" in £3: {0}", wKey.x);

}

static void ff (WorkClass wKey, ref WorkClass refKey)
{

wKey = null;

refKey = null;
}



}
}

JmcTunr 3.5.

B pesynbTaTte BbIMO/HEHWS NPOrpaMMbl B OKOLLIKO KOHCOJIbHOMO MPUIIOXEHUS BbIBOAUTCSA MHMDOPMaUnUsa cneayollero coaepxaHus:

on start: O
in £0: 1
after £f0: 1
in f1: 2
after f1: 1
in f2: 10
after £2: 10
in £3: 3
after £3: 3
w0 != null
wl == null

CpaBHeHUe 3HAYEHUH CCBIJIOK

CyLLecTBYIOT crieaytolime BapuaHThl:

ccbiika MoxeT 6biTb nycrton (ref0 == null || refl != null);

pa3sHble CCbUIKM MOryT 6bITb HACTPOEHbl Ha pa3Hble 06bekTbl (refl != refl);

pa3sHble CCbUIKM MOrYT 6bITb HACTPOEHbl Ha 0AMH 06bekT (ref0 == refl);

yeTBepToro He gaHo. OTHoweHue "6osblue-MeHbLle" B YC/IOBMAX YNPaBASAEMON NMaMsaTU HE MMEET HMKaKoro CMbicna.

CBoiicTBa

Ob6bsaBnseMble B Kacce AaHHble-4YneHbl 06bIYHO MCNOJMb3YIOTCA KaK nepeMeHHble. CTaTU4eckue YneHbl COXPaHSAI0T 3HauYeHus, akTyasibHble
ansa Bcex OGBEKTOB-FIpe,U,CTaBI/ITeneVI Knacca. Hectatuyeckme AaHHbIe-4YNeHbl COXPaHAKT B NepPeEMEHHbIX obbekTa VIH('.bOpMaLJ,M}O,
AKTyallbHYIO ANA AaHHOro obbekTa.

ObpalueHne K 3TMM NepeMeHHbIM NMPOU3BOAUTCS C UCMOSIb30BAHNEM TOUYEYHOW HOTaLMW, C SIBHbIM YKa3daHWeM AAaHHOro-4yneHa,
npeagHasHa4yeHHOro Ana coxpaHeHua (VIJ'IM I'IO}'IyLIeHMFI) 3Ha4yeHud.

B oTnnumne oT nepemMeHHbIX, CBOWCTBa He YKa3blBalOT Ha KOHKPETHblE MeCTa XpaHEeHUA 3HaYeHUN. OnpegeneHune cBovictBa B C#
npeanonaraeT onucaHue crnocoboB YTEHMS U 3aNUCU 3HAYEHUI. ANTOPUTMbI YTEHUS U 3aNMCKU 3HAYEHUA peanun3yroTcs B Buae 610KkoB
onepaTopoB, KOTOpble Ha3bliBalOTCA get accessor u set accessor.

Hanuune accessor'os onpeaensieT 4OCTYNHOCTb CBOMCTBA ANA YTEHMSA U 3anucu. MNpu obpalleHnn K 3HaUYEeHNI0 CBOMCTBA aKTUBU3UPYETCS
MexaHU3M UYTeHus (ynpasieHue nepeaaeTcs B get accessor), Npy U3MEHEHMM 3HAUYEHUS aKTUBU3MPYETCS MEXaHW3M 3anucu (ynpaeneHue
nepeaaetcs B set accessor):

class TestClass
{
int xVal; // llepeMeHHas oOOBEKTa.
// CBOMCTBO, OOCIyXMBaKllee NEPEMEHHY OOBLEKTa .
// TlpenocraBisgeT BO3MOXHOCTL UTEHMS M B3aluCy SHAUYEHUNA
// moma xVal.
public int Xval
{
// DTy 3HaAUEHMSA peayiM30BaHEl B Buie OJIOKOB NPOTPAMMHOTO KOZIA,
// obecrneumBapmMX MOJydeHME U M3MEHEeHMe BHadyeHMs I[OJIf.
// get accessor.
get
{
// 3mechb MOXHO PAaCIHOJIOXUTH JI0BOM KOI.
// O ByImeT BHIIONHATLCS IIOCJe OOpaleHus K CBOMCTBY OJId
// mpouTeHVd 3HAYEHUSD.
// Hampumep, Tak. 3mechb IOJydaeTcs,
// YTo BO3BpamaeMoe 3HAUEHME BaBUCUT OT KOJMUECTBa
// obpameHur K CBOMUCTBY.
xVal++;
return xVal;

set
{
// set accessor.
// 3Bmechb MOXHO PACHIOJIOXUTL JIOOOM KOIX.
// OH OyneT BEIIOJNHATLCS I[OCJe ofpaumeHVs K CBOMCTBY IJIS
// Banucu BSHAUYEHMH.
xVal = value;

class Classl

{

static void Main(string[] args)

{
// Cosmany o6BerT X.
TestClass X = new TestClass() ;
// OBpaTunmuch K CBOMCTBY OJis 3ammucu B noje Xval
// BHaueHus. OOpalmeHre K CBOMCTBY paclrojiaraeTrcs
// CJEBA oT omnepaumm OpMUCBOEHMs. B cBomcTee Xval
// ©ymeT axTMBM3MPOBAH OJIOK KoIa set.
X.Xval = 100;



// OBpaTmimMchb K CBOMCTBY IJisg YTeHMs u3 nojs Xval
// 3HaueHusa. OOpalleHMe K CBOMCTBY paclojlaraeTcsd
// CIIPABA oT omnepauum NOpucBOeHMS. B cBorcTBe Xval
// BymeT arkTMBM3MPOBAH OJIOK Koma get.
int g = X.Xval;
}
}

JincTuHr 3.6.

[MockonbKky 06BbeKT ans [OCTyrna K AaHHbIM Get KOHUEeNTyasIbHO paBHO3HAUYeH YTEHUIO 3HAYEeHUS nepeMeHHoﬁ, XopowuMm ctnunem
nporpaMMmnMpoBaHna CHUTAETCA OTCYTCTBUE 3aMETHbIX No60YHbIX BdDd)eKTOB npn Ncnosnb3oBaHUU 0bbekTOB ANs [OCTyna K AaHHbIM Get,

3HauyeHne CBOWCTBA He A0/IKHO 3aBMCETb OT Kakmx-inbo o6CcToaTeNnbCTB, B YaCTHOCTU, OT KOMyecTBa obpalleHnin kK o6bekTy. Ecnu goctyn
K CBOWCTBY nopoxaaeT (Kak B HalleM cfiyyae) 3aMeTHbI NoboYHbIN 3pdeKT, CBOMCTBO PEKOMEHAYETCS peann3oBbiBaTb Kak MeTOA.

Main B ki1acce. Touka Bxoaa

Be3 cTaTnyeckoi dyHkUuKM (MeToaa) Main HEBO3MOXHO MOCTPOUTL BbIMOJIHAEMYIO NporpamMMy. bes sBHO 0603HauYeHHOM TOUKU BXOAa
c60opka He MOXET BbIMOJIHATHLCS.

B cbopke MOXHO noMeLlaTb HECKOIbKO KflaccoB. Kaxabl knacc pacnonaraeTt cobCcTBeHHbIM HA60poM MeToAoB. B kaxaoM knacce mMoryT
HaxoAuTbCs OAHOMMEHHble MeToAbl. B cneaytoweM npuMepe o6baBASIOTCS TPU Kacca B O4HOM MPOCTPaHCTBE UMeH. B kaxaom knacce

obbaBnaeTcs HeszaBncMMas Touka Bxoga u 7pu () CTATUMECKUE dyHKumnm Main (BO3MOXHO M Takoe). 3aecb rnaBHas npobnema — npu
KOMMUAAUMM HaZo SIBHbIM 06pa3oM ykasaTb TOYKY BX0Aa.

e DTO MOXHO CAenaTb U3 KOMaHAHOW CTPOKM MpuW Bbi30Be KoMNnunaTopa. Hanpumep, Tak:

c:\ csc /main:Classl.Class3 Examplel.cs

e DTO MOXHO caenatb yepes amanor The Startup Object property cpeabl pa3paboTku NpuUIoXeHui, KOTopbln obecneunsaeT
cneundmrKaumio 3HadeHuii, seHbiM obpaszom HE MPOMNCAHHbBIX B npoekTe. MeHto MpoekT — CBoNCTBa NpoekTa, Aanee — General,
Common Properties, <Projectname> Property Pages Dialog Box (Visual C#). B pa3gene Startup object Hago packpbiTb cnncok
KN1acCoOB M yKasaTb COOTBETCTBYHOLIMNIA KNacc.

TpaHcnsTop co3aact cbopky, B kKoTopoi 6yaeT obecneyeHa nepegada ynpas/ieHUs COOTBETCTBYOLWEN PyHKLUMN Main (ogHOM U3 Tpex!):

using System;
namespace Examplel
{
//
public class Classl

{
// Cneumbmrarop public HyxeH 3mechb. TpeTuit KJjacc.
public class Class3

{
public static void Main()

{
string[] sss = new string[]{Classl.s.ToString(),"12345"};
Classl.Main(sss);

}

}

int d = 0;

public static int s;

static void Main(string[] args)
{

Classl cl = new Classl();
£f1(cl);

cl.f2();

Class2 c2 = new Class2();
//c2.£2();

c2.£3();

string[] sss = new string[] {"gqwerty", cl.ToString() };
Class2.Main(sss) ;

}

static void f1(Classl x)
{

//x.s = 100;

s = 0;

Classl.s = 125;

x.d = 1;

//d = 100;
}

void £2 ()
{

s = 0;
Classl.s
//this.s
//Classl.
this.d =
d = 100;
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class Class2

{



int d;
static int s;

public static void Main(string[] args)
{

Classl.Class3.Main() ;

Class2 c2 = new Class2();

£f1(c2);

c2.£2();

//Classl.Main() ;
}

static void f1(Class2 x)
{

//x.s = 100;

s = 0;

Class2.s = 125;

x.d = 1;

//d = 100;

}

void f£2 ()

{

s = 0;

Classl.s = 100;
//this.s
//Classl.
this.d =
d = 100;
}

=0l
Il
-
N
(€2}

public void £3(
{

s = 0;

Classl.s = 100;
//this.s
//Classl.
this.d =
d = 100;
}

=0l
Il
—
N
(€3}

}

//
}

JncTuur 3.7.

CTpyKTypa Takxe MOXeT UMeTb CBOK TOYKY BXoaa!

using System;

namespace defConstructors

{

struct MyStruct
{

static void Main(string[] args)
{

Console.WritelLine ("Ha-Ha-Ha") ;
}
}

}

© 2003-2007 INTUIT.ru. Bce npaBa 3awuLLeHbl.
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BBepeHue B nporpaMmMmupoBaHue Ha C# 2.0

4. Jlexuma: O6bekTbl: Bepcua ans nedyatm u PDA

B cootBeTCTBUM C npuHuMnamun 06beKTHO-0pVIeHTVIpOBaHHOFO nporpaMMmUpoBaHnsa pelieHne NOCTaBIEHHOM 3ajayum cBoAUTCA K pa3pa60TKe moaenun (06bﬂBﬂeHM}O
Kflacca) U co3faHunio 3k3eMnnapoB (06bEKTOB), NPeACTaBASOWMNX peannsaunio 3Toi Mmoaenn.B aTon nekumm obcyxaatoTcs Npobaembl, CBSI3aHHbIE C CO3AaHUEM U
nocneayrwnM YHUUTOXEHNEM 06beKTOB

B cOOTBETCTBUM C MPUHLUMMNAMU O6bEKTHO-OPMEHTUPOBAHHOIO NPOrPaMMUpPOBAHUS peLLEHNE MOCTaBNEeHHONM 3aayM CBOAUTCS K paspaboTke
Moaenun (06baABNEHUIO Kacca) U CO3A4aHUI0 3K3eMMISpoB (06bEeKTOB), NPeACTaBsOWMX peanm3aunto 3Tol Moaenu.

B 3Toi rnase OsCY)KLlaIOTCH I'IpO6J'IeMbI, CBA3aHHblE C CO34aHMEM M nocneayrWwnM YHUYTOXXEHNEM 06BbEKTOB.
Co3nanne o0bexTa. KoHCTpYyKTOP

KOHCTPYKTOPOM Ha3blBAaeTCSA MHOXECTBO OMEPATOPOB KoJa, KOTOPOMY Mepeaaercs yrnpasBfieHne npu cosaaHumn obbekta. CUHTaKCUC
06BbSIBIEHUSI KOHCTPYKTOPa aHanornyeH o6baBNEeHNI0 MeToaa — Te Xe cneumdukaTopbl A0CTyna, UMs, CNMCOK napaMeTpoB. OCo6eHHOCTH
KOHCTPYKTOpa 3aKJ/4aloTcs B TOM, YTO:

e KOHCTpykTop HE MMEET HUKAKOIO BO3Bpalaemoro cneundmkaTopa, gaxe void;

® VM5l KOHCTPYKTOpPa MOSIHOCTbIO COBMNaAaeT C MMEHeM Kiacca Wimn CTPYKTYpbl;

e B K/Jlacce U B CTPYKTYpe MOXHO 06bSABMSTb MHOXECTBO BAPUAHTOB KOHCTPYKTOPOB. OHWU AOMKHbI OT/IMYATLCS CMUMCKaMU NapaMeTpos.
B CTpyKType HEBO3MOXHO 06bSBUTb KOHCTPYKTOP C MYCTbIM CMIMCKOM NapaMeTpoB;

e He CyLlecCTBYeT BblpaXXeHWs BbiI30Ba AJ1s1 KOHCTPYKTOpa, YNpaBleHue B KOHCTPYKTOP MepefaeTcsl MOCPeACTBOM BbIMOJIHEHUS
crneunanbHoOM onepaunn new,

Onepanust new

Onepaums new UCMNoNb3yeTcs ANA Co34aHUsA 06bEKTOB M Mepeaayu ynpaBieHus KOHCTPYKTOpaM, HanpuMmep:

Classl myVal = new Classl(); // OObeKT CCHUIOUHOTO Tula. Co3maeTcs B Kyue.

new TakXe MCMoJsib3yeTcs ANs 06palleHns K KOHCTPYKTOpaM 06beKTOB TUMNa 3HauYeHui:

int myInt = new int(); // O6BexkT Tuna int pasMemaeTcs B cTeke!

Mpu onpeaeneHnn obbekta myInt emMy 66110 NPUCBOEHO HavanbHOe 3HauveHue 0, KOTopoe SABASETCS 3HAYEHWEM MO YMOAYaHUIO ANs Tuna
int, Crneayownii onepaTtop MMeeT TOT Xe caMblii 3 deKT:

int myInt = 0;

KoHctpykTop BE3 MAPAMETPOB (KOHCTpYKTOP yMOnyaHus) obecneunBaeT UHULMANN3aLmnio NepeMeHHon npegonpeaeneHHbiM 3Ha4YeHNeEM.
Co cnuckoM npeponpeaeneHHbiX 3HaYeHN, KOTOPbIMW MHULMANU3NPYIOTCA 06beKTbl npeaonpeaesnieHHbIX TUNOB, MOXHO O3HaKOMUTLCS B
Default Values Table.

Y CTPYKTYpbl KOHCTPYKTOP yMoN4YaHusa (KOHCTpykTop 6e3 napameTpos) HE MEPEOMPEAENAETCA! Ang HUX 06bABNAIOTCSA TONbKO
rnapamMeTpu3oBaHHble KOHCTPYKTOPbI.

A BOT AN1s1 TUMOB — 3HA4YeHWI KOHCTPYKTOPOB C MapaMeTpaMu B NpUHUMUNE HeT!

int g = new int();
//int g = new int(125); // Takoro HerT.

CKOJIbKO KOHCTPYKTOPOB MOXET UMeTb CTpyKTypa? Mpu UCnonb30BaHWM NpaBui neperpysku — HeorpaHMYeHHOe KOJIMYecTBo.
CKOJIbKO KOHCTPYKTOPOB MOXET MMeTb knacc? Bceraa Ha oAuH 6osiblue, YeM CTPyKTypa.

B cnepyoweM npuMmepe co3gatoTcs € UCNOoJsIb30BaHUEM onepaumm NeW U KOHCTPYKTOpa 06BbEKTbl — npeacraBuUTeENM Knacca U CTpPYKTYPpbl.
Ona vHMuuanusaumu nosie — 4YJeHOB K/lacca MUCMOJb3YHTCS NapaMeTpbl KOHCTPYKTOPOB. [pucBOEHMEe 3HaUYeHWI OCYLLEeCTBSETCS B Tene
KOHCTPYKTOpa C UCnosib30BaHNUEM onepaumfz’l NpUCBOEHUA:

// cs_operator new.cs
// The new operator
using System;
class NewTest
{
struct MyStruct
{
public int x;
public int y;

public MyStruct (int x, int vy)
{
this.x = x;
this.y = y;
}
}
class MyClass
{
public string name;
public int id;

public MyClass ()
{
}

public MyClass (int id, string name)



{
this.id = id;
this.name = name;
}
}

public static void Main()
{
// Create objects using default constructors:
MyStruct Locationl = new MyStruct();
MyClass Employeel new MyClass () ;

// Display values:
Console.WritelLine ("Default values:");

Console.WriteLine (" Struct members: {0}, {1}",
Locationl.x, Locationl.y);
Console.WriteLine (" Class members: {0}, {1}",

Employeel.name, Employeel.id);

// Create objects using parameterized constructors::
MyStruct Location2 = new MyStruct (10, 20);

MyClass Employee?2 new MyClass (1234, "John Martin Smith");
// Display values:

Console.WriteLine ("Assigned values:");

Console.WriteLine (" Struct members: {0}, {1}",
Location2.x, Location2.y);
Console.WriteLine (" Class members: {0}, {1}",

Employee2.name, Employee2.id);
}
}

JincTuur 4.1.

KTO cTpPOUT KOHCTPYKTOP YMOTYAHUSA

KOHCTpYKTOp yMON4YaHusa (KOHCTPYKTOP C MYCTbIM CMMCKOM NMapaMeTpoB) CTPOUTCS TPaHCASTOPOM MO yMonYaHuioo. Ecnm knacc He coaepxuTt
SIBHbIX 06bAB/IEHNI KOHCTPYKTOPOB, UMEHHO 3TOT KOHCTPYKTOp 6epeT Ha cebst paboTy no npeBpalleHnto 061acTn NnamMsaTn B 06beKT.

Class X

X x = new X(); // PaboraeT KOHCTPYKTOP yMOJIUaHUS.

OpHako nonbiTka 06bsiBneHus JIIOBOMO BapuaHTa KOHCTpyKTOpa (C napaMeTrpamu unu 6e3) NpuBoOAWT K TOMY, YTO TPAHCAATOP nepecraeT
3aHMMaTbCsl NMOCTPOEHNEM COBCTBEHHbIX BEPCUI KOHCTPYKTOPOB. OTHbIHE B Kiacce HeT 60Jblle KOHCTPYKTOpa yMonyaHus. Tenepb Bce
3aBUCUT OT COOTBETCTBUSI OMnepaTopa onpeaeneHusi o6bekTa NoCTPOEHHOMY HaMy KOHCTPYKTOpy. O6bsaBMM B MPOM3BOAHOM Kracce oba
BapvaHTa KOHCTPYKTOPOB.

Class X

{
public X (int key) {}

X x0 = new X (125); // PaboTaeT KOHCTPYKTOP C IapaMeTpaMu.
X x1 = new X(); // He mesio! KOHCTpyKTOpa yMOJIUAHUS yXe HeT!

OpHaxabl B3SBLWKCHL 3a Aeno 06bsaBNeHns KOHCTPYKTOpPOB, pa3p660T‘-WIK Knacca A0JIKEH 6paTb Ha cebs OTBETCTBEHHOCTb 3a CO3A4aHune
BCEX 6e3 ncknto4yeHus BapMaHTOB KOHCTPYKTOpPOB, KOTOpPblE MOryT HOTpeGOBaTbCﬂ ansa peweHunsa NnocTaB/IEHHOM 3aja4un. Takosbl Npasuna.

Class X

{
public X (int key) {}

public X () {}

}

X x0 = new X (125); // PaboTaeT KOHCTPYKTOP C IapaMeTpaMmu.

X x1 = new X(); // PaboTaeT HOBE KOHCTPYKTOP 0e3 NnapaMeTpoB.

this B KOHCTPYKTOpE, 1eCTPYKTOPE, METO/1€, CBOMCTBE

HecTtaTtnuyeckmin MeToa Knacca onpeaensieT MHAMBMAYyaslbHOE NoBeAeHNEe 06beKTa M NO3TOMY Bbi3biBaeTcs "OT MMeHU" faHHoro obbekTa. B
60/bWNHCTBE O6BEKTHO-OPUEHTMPOBAHHLIX S3bIKOB MPOrpaMMUPOBaHUS peasin3oBaHa BO3MOXHOCTb HEMOCPEACTBEHHOMO obpalleHmns ns
HecTaTuyeckoro Metoaa (a Tak)Ke CBOWMCTBA) K 06beKTYy, KOTOpbI obecrneunn BbIMOJHEHWE KOAA AAHHOIMO MeToAa WM CBOMCTBA.
AHanormyHas BO3MOXHOCTb obpalleHusi K 06beKTy peannsyeTcsi B Tesle HeCTaTUYECKNX KOHCTPYKTOPOB M AeCTpyKTopa.

B C# cBA3b MeToAa (CBOWCTBA, KOHCTPYKTOPA, AECTPYKTOPa) C 06bEKTOM 06ecneymBaeTcsi MepBUYHbBIM BbipaXKEHUEM (3N1eMeHTapHbIM
Bblpa)keHMeM A3blka) this, ITo BblpakeHue He TpebyeT HUKAKOro AOMNOHUTENLHOMO 06bSABEHUS, ero TN COOTBETCTBYET Kaccy,
coaepxalleMy o6bsiBieHMe aaHHOro Metoga. OH MOXET UCMOJIb30BaTbCs B Tesle lo60ro HeCTaTUYeCcKoro MeToaa, KOHCTpyKTopa 1
fAectpykTopa (0 AecTpyKTopax — Huxke) B NI060M Kfacce Unm CTPYKType, eC/in TONbKO OHU COAEep)XaT COOTBETCTBYIOLME 06bABAEHUS.

Mo cBoeW CYyTU NepBUYHOE BblpaXeHune this B JaHHOM KOHTEKCTe SIBNSeTCS CCbIIKOW Ha 061:EKT, obecneuvBatowuii BbINOIHEHNE AAHHOIO
KoAda.

Ecnu mMeToa BO3BpallaeT CCbIKY Ha 06BbEKT, KOTOPbIA Bbi3Ban AaHHbIN MeToA, this MOXHO MCMOAb30BaTh B KayecTBe BO3BpalLaeMoro
3HayeHus onepartopa return.

[na mMetoaa ToString Bce CChbINKMU HAa 06BbEKTLI, NPEACTABAAIOWME AaHHbIA KNacc, Hepasnuummsl. Cneayowmii npuMep NoATBEPXAAET TOT
dakT, yTto this B HECTaTUUECKOM METOAE SIBMSIETCH BCErO JIMLIb CCbIIKOM Ha 06bEKT — MpeAcTaBUTENb AAHHOMO Kfacca.



using System;

namespace XXX

{

class TEST

{

int x;

int y;

public string str;

public TEST (int xKey, int yKey)

{

// B xoHCTpykTOpe this - »T0 Bcerma cchuika
// Ha co3maBaeMsli OOBEKT

this.x = xKey;

y = yKey;

str = "Ha-Ha-Ha";

}

public TEST fl(string strKey)

{

this.str = this.str + strKey + this.ToString();

// 3Bonecb MOXHO OyIeT [NOCMOTPETH,

// 4uro CcoBOM HpencTaBJisseT 3HAauUeHMe CCHUIKM Ha OOBEKT.
return this; // A BoT 3mech Ges3 BHpaxenms this npocro
// HUUYEero He IoJiydaeTCH.

}

}

class Program

{

static void Main(string[] args)
{

TEST t, tM;

t = new TEST(10, 10);
Console.WritelLine (t.str);

tM t.f1(" from ");

t = new TEST(100, 100);
Console.WriteLine(t.str);
Console.WriteLine (t.ToString());
Console.WriteLine (tM.str);
Console.WriteLine (tM.ToString()) ;
}

}

}

JncTuHT 4.2.
this B 3aro;10Bke KOHCTPYKTOpPa

KoHCTpyKTOp He Bbi3biBaeTcs. lepenaya ynpabBneHnsa KOHCTPYKTOPY OCYLLECTBASETCA NPU BbINOJIHEHUW Orepauun new,

CuTyaums: B CTPYKTYpe UK Kjlacce 06bsBAIOTCS pas/iMyHble BEPCUN KOHCTPYKTOPOB, Creunanmsnpyowmecs Ha co3gaHnm 06bekToB
pa3Hoi Moaudukaumn. Mpu 3ToM BCe 06bsBNEHHbIE KOHCTPYKTOPbI BbIHYXAEHbI BbIMOAHSATE OANH U TOT e 06U NepeyeHb pernamMmeHTHbIX
paboT No MHMUMann3aunm o6BLEKTOB.

[ns cokpalweHns pa3mepa Koaa MoXHo octaButb OAINH koHCTpykTOp, BbiNoaHALWMNA BCHO "yepHoBy" 065a3aTenbHYy0 paboTy no
co3aaHno 06beKTOB. TOHKYI HacTpOMKY 06bEKTOB MOXHO MPOU3BOAUTbL MOC/E BbINOSHEHUS KOAA KOHCTPYKTOpa, HEMOCPEeACTBEHHO
BbI3blBasi COOTBETCTBYHOLLME METOAbI-Y/1eHbl. [1py 3TOM MeToAbl Bbi3biBaloTCSA MMeHHO MOCJIE Toro, kak oTpaboTaeT KOHCTPYKTOP.

MOXHO TakXe onpefennTb MHOXECTBO CrneLMann3MpoBaHHbIX KOHCTPYKTOPOB, MOC/E BbINOSIHEHUS KOTOPbIX C/ieAyeT Bbi3blBaTb
[OMONHUTENbHBIA MeToA MHMUManu3aumm ans obwen "nocTponkn" obbekTa.

M To n Apyroe — HekpacuBo. Koa Mofy4yaeTcst CAOXHbIN.
B C# peanusoBaH Apyroi NOAX0A4, KOTOPbIA COCTOUT B CIEAYIOLWEM:

® OnpeaensieTcss MHOXEeCTBO pasHO06pasHbiX Creunannm3vpoBaHHbIX KOHCTPYKTOPOB;
e BblAeNSeTCS HauMeHee Crneunanm3npoBaHHbIi KOHCTPYKTOP, KOTOPOMY MOpy4YaeTcs BbiNo/IHEHUE o6a3aTesnibHOl paboThl;
e obecrneunBaeTcsa nepenaya ynpasneHmsa U3 KOHCTPYKTOpPa KOHCTPYKTOPY.

BoT Tak this B KOHTEKCTe KOHCTpyKTOpa obecneuvBaeT B C# nepepady ynpaBfieHWst OT KOHCTPYKTOpa K KOHCTPYKTOpPY. TakuM o6pa3om,
NporpaMmMucT 0cBo60XAaeTCsl 0T HEO6X0AMMOCTM MOBTOPHOIrO KOAMPOBAHUS anropMTMOB MHULMAMM3ALMKN ANS KaXA0ro U3 BapuMaHToOB
KOHCTpYyKTOpa.

Cnepyowmn pparMeHT NporpaMMHOro Koaa AEMOHCTPUPYET 06BbSABIEHME HECKOSIbKMX KOHCTPYKTOPOB C nNepeaavyen ynpasreHus "3onywke":

class Point2D
{
private float x, y;
public Point2D(float xKey, float yKey)
{
Console.WriteLine ("Point2D ({0}, {1}) is here!", xKey, yKey):;
// Kakoi-HuBymnb CJIOXKHBI O6A3aTesibHBI
// KOI MHMUMAIM3aUMM OAaHHEIX — UYJIEHOB KJjacca.

int 1 = 0;
while (i < 100)
{

x = xKey;



// A Bce Opyrye KOHCTPYKTOPHE B OOS3aTeJIbHOM [OPSIKe NpennojaraioT
// persamMeHTHbHE PaBOTHE [0 MHMUMANM3ALMM BHAUEHMN OOBeKTa — M IOejalT OIPU 5TOM
// emwe MHOTO Yero...
public Point2D() :this(0,0)
{
int i;
for (i1 = 0; 1 < 100; 1i++)
{
// Xopowo, YTO 3HAYEHMUS yXe NPOMHMUMAIM3UPOBAHEH!
// Boecb cBomux npobiyieM xBaTaer.

}

Console.WriteLine ("Point2D() is here!");

}

public Point2D(Point2D pKey) :this (pKey.x, pKey.y)
{
int i;
for (i1 = 0; i < 100; 1i++)
{
// 3mecb Toxe 3abjarOBpeMEeHHO [03af0TMIIMChE O BHAUYEHMIX.
// Xopouo.
}
Console.WriteLine ("Point2D({0}) is here!", pKey.ToString());
}
}

JmcTuHr 4.3.

YHuuTOoKEeHue 00beKTOB B YIIpaBJigeMoil namMaTH. JlecTpykTop

BpeMs Hayana paboTbl c6oplumMKka Mycopa Hem3BecTHo. C6opka Mycopa NpeaoTBpallaeT yTeUKn NaMaTu B yNpasisieMoin AMHaMUYecKm
pacnpenensieMoit NaMsT1, NPOrpaMMUCT 0CBO60XAAETCA OT OTBETCTBEHHOCTU 3a NpPo6JIEMbI, CBA3aHHbIE C pacrnpeAenieHMeM 3TOro pecypca.

OgnHako cbopLmnk Mycopa He cnocobeH ocBoboxAaaTh Apyrue TUMbl pecypcoB, HanpuMmep, coeanHeHus ¢ 6a3aMu AaHHbIX U cepBepamu (Haao
pas3beanHATb) U OTKPbITble dainbl (HaA0 3aKpbiBaTb).

Ecnu cooTBeTcTBYlOWME pparMeHTbl KoAa, obecneynBaioLime ocBObOXAEHNE 3TUX PeCcypcoB, pa3MecTUTb B cneumanbHOM 610ke onepaTopos
C 3aroJlIoBKOM, COCTOSILLEM U3 MMEHM Kacca C npedurKCcoM '~' 1 NyCTbIM CMIMCKOM MapaMeTpoB (B AECTPYKTOPE), TO BPEMSA MX OCBOBOXAEHUS
COBMNAaJeT CO BPEMEHEM BbINOJIHEHUS KOAa AaHHOr0 AeCTPYKTopa, KOTOPbIM 3amyCcKaeTcs Npu pa3spylleHnn obbekTa cO60opLUMKOM Mycopa.
OpHako BpeMs HacTynjeHuUsl 3Toro cobbiTUst ANnst KOHKPeTHOro o6bekTa oCTaeTcsl HeornpeaeneHHbIM. MNopaaok nepegayun ynpasieHus
[eCTpYKTOpaM pas/iMyHbiX 06BEKTOB B Ky4e BO BPeMS OYUCTKM NaMsATU TakKe HEU3BECTEH.

MpocToi npuMep, MANKCTPUPYIOWNIA NPUHLMMIbLI DYHKUMOHMPOBAHMS yYNpaBaseMon namMsaTn n paboTbl AeCcTpyKTopa:

using System;

namespace MemoryTestOl

{

// OBBEKTH ®TOTO KjlacCa PEeIMCTPUPYIT INeSTeJbHOCTH KOHCTPYKTOPAa
// npy cosmaHum OOBEKTa M OEeCTPYKTOpa NPM €0 YHUYTOXEHUM.
public class MemElem

{

public static long AllElem = 0;

long N = 0;
public MemElem (long key)

{
AllElem++;
N = key;
Console.WriteLine ("{0} element was created. {1} in memory!", N, AllElem);

}

// OOBsaBIEHME OEeCTPyKTopa.

~MemElem ()

{

AllElem--;

Console.WriteLine ("{0} was destroyed by GC. {1} in memory!", N, AllElem);
}

}

class Program

{

// TlopoxmeHye OOBEKTOB-IPEenCTaBMUTEJNIeN kjacca MemElem.
// Tapruamm no 50 wTyk.
// TeprnommMyHOCTb aKTUMBHOCTM GC Hem3BEeCTHA.

static void Main(string[] args)
{
MemElem mem;
string s;
long N = 0;
int 1 = 0;



for (; ;)
{

Console.WriteLine (" ")
Console.Write ("x for terminate >> ");

s = Console.ReadLine() ;

if (s.Equals("x")) break;

else N += 1i;

for (i = 0; i < 50; i++)

{

mem = new MemElem (N+1i) ;

JincTuHr 4.4.

[ns 06beKkToB, CBSA3aHHbIX C HeynpaBisieMbiMU pecypcamMu (06BbEKT coaepXUT AeckpunTop dalina, KoTopbli B AAHHbI MOMEHT MOXET ObiTb
OTKPbIT), peKoMeHAyeTCs onpeaensTb creLlunasbHble METOAbl 0CBO6OXAEHNS 3TUX PECYpCoOB BHE 3aBMCMMOCTU OT TOrO, UCMOMb3YeTCS UK

HET AaHHbIN 06bEKT.

Kiaace GC

OaHako, HECMOTPSA Ha BbllleyKa3aHHble 0cobeHHOCTH ynpaBnHeMoﬁ namaTtn, B .NET B U3BECTHbIX nNpesenax MOXHO ynpasnsaTb C6OpKOl71

Mycopa.

B coctaBe 6M6AMOTEKM KNACCOB NPUCYTCTBYET knacc GC, B KOTOPOM peann3oBaHbl METOAbLI YNpaBieHNs c60pLIMKOM Mycopa.

Public-cBoiicTBa

MaxGeneration MakcuMMasibHOE KOJIMYECTBO MOAAEPKMBAEMbIX B YNPABSAIOWEN NAaMATU MOKoJieHni. CTaTnyeckoe

AddMemoryPressure

Collect

CollectionCount
Equals
GetGeneration

GetTotalMemory

KeepAlive

RemoveMemoryPressure

SuppressFinalize

ReRegisterForFinalize

WaitForPendingFinalizers

Public-meToabl

YBeLoMNeHne cpeabl BbINOHEHNS O pe3epBMpoBaHMM 60/bLIoro o6bemMa HeynpaBasieMol NaMaT, KOTOpbIi
Heo6X0AMMO YYecTb Mpu MaaHMpoBaHMM paboTkl c6oplunka Mycopa. CTaTuyeckuit

MeperpyeHHblin. AKTUBM3UPYET npouecc c6opku Mycopa. C6opka NMpoMCXOAUT B OTAE/IbHOM MOTOKE.
MosToMy BpeMs Hauana AesiTeNbHOCTM c6opLuMKa OCTaeTcs HeonpeaeneHHbIM. CTaTuyeckuii

Onpegenset obLliee KOIMYECTBO NMpoxoaoB cboplunka ana 4aHHOro nokoneHms obbekToB. CTaTuyeckni
OnpeneneHve 3KBMBANIEHTHOCTU O06BLEKTOB.
MeperpyeHHbli. Bo3BpallaeT 3HaueHe HOMepa MOKOJIEHMS, COAEpIKaLLero AaHHbIi 06bekT. CTaTU4eckun

Bo3BpallaeT KoMYEeCcTBO 6aiT, 3aHATbIX NO4 06bEKTbLI B YNpaBAdloWweln NnaMsaTiu. B 3aBUCMMOCTU OT 3HAYEHUS
napamertpa Tvna bool yuutbiBaloTCa (MM HE yUUTLIBAKOTCS) pe3ynbTaThl AeATENbHOCTU cboplivka Mycopa B
MOMEHT BbIMOJIHEHMS MeToda. C6oplumk Mycopa paboTaeT B TEHEBOM MOTOKE, U B MPUHLUMUME MOXHO
HEMHOXKO MoAoXAaTb pe3ynbTaToB ero paboTtbl. CTaTuyecKkuit

CcblnaeTcst Ha yKasaHHbI 06beKT, Aefas ero HeaoCTynHbIM Ans cboplumMka Mycopa C MOMEHTa Havana
TeKyLleh nporpaMMbl A0 Bbi30Ba 3TOro Metoda. CtaTtnyeckui

NHdopmMupyeT cpeay BbinonHeHMs 06 ocBoboxaeHun obnactn HeynpasasieMon NamMaTn. STa uHdopmaums
MOXET 6bITb Nosie3Ha cOopLUNKY Mycopa AN niaHupoBaHus paboTbl. CTaTuyecknn

MeTtoa obecneumBaeT yBegoMeHne cbopLimMka Mycopa 0 TOM, YTO AaHHbIA 06beKT (NMpeacTaB/sieTCA CChISIKON
B MapaMeTpe MeToAa) He NoAnexuT yaaneHuto. CtaTuyeckum

CHavana 3awmiaem ob6bekT oT GC nyTeMm Bbi3oBa MeTofa SuppressFinalize, A Tenepb CHMMaeM c obbekTa
3Ty 3awmTy. CTaTnyeckui

MpuocTaHaBIMBaEeT TEKYLLMIA NMOTOK A0 TEX NMOP, MOKa MOToK, obpabaTbiBatowunii oyepeab pUHaNN3aToOpoOB, He
obpaboTaeT BCto ouepeab. CtaTnyeckmin

[anee [eMOHCTPMPYIOTCA METOAbl ynpasneHms c6opkoi Mycopa. Mcnonb3yeTcs MoAMDULMPOBAHHbIN Knacc MemElem:

using System;

namespace GCExample

{
// OBBEKTH 3TOTO KJjlacca
// mpm cospaHum OOGBEKTa

public class MemElem

{

PETUCTPUPYIOT INEeATEJIbHOCTE KOHCTPYKTOpPAa
" OEeCTPYKTOpa IIPpM €rI'0 YHUUTOXEHMNM.

public static long AllElem = O;

long N = 0;

public MemElem (long key)

{

AllElem++;

N = key;
Console.WriteLine (" {0}

}

~MemElem ()

{
AllElem--;

was created. {1} in memory!", N, AllElem);

Console.WriteLine (" {0} was destroyed. {1} in memory!", N, AllElem);

// CmoTpuM ofumee KOJMYECTBO OalTOB, BaHMMaeMbXx OOBEKTaMM B Kyude.

// Buauenme napamerpa (false) cBuOeTeNbCTBYyeT O TOM, 4YTO 5Ta MHOOPMALUS

// TpeByeTcsda He3aMeIJIMTEJIbHO, BHE 3aBUCUMMOCTM OT TOTO, paboTaeT Jiu B HaHHBI
// MOMEHT B TEHEBOM I[IOTOKE COOPUMK MyCopa WM HeT.

// A B 3TOM CJlydyae SBSHaAuUeHMsa true Mel I'OTOBH INOIOXIAThH OKOHYAHMUSA paboTH

// cOopumka Mycopa, €CJM OH B HAaHHB MOMEHT pas3bupaeT 3aBajikl.

// Bamenurnp false Ha true ¥ OCO3HATH paszHMLY!



Console.WritelLine ("Total Memory: {0}", GC.GetTotalMemory(false));
}
}

class GCTestClass
{

private const long maxGarbage = 50;

static void Main()

{

// MOXHO MOCMOTPETH MaKCHMaJIbHOE KOJIMYECTBO I[IOKOJIEHMNA

// (maximum number of generations),

// KOTOpOEe B HaHHHI MOMEHT IIOLIEPXMBAETCs

// cucTemoit cOOPKM Mycopa.

Console.WriteLine ("The highest generation is {0}", GC.MaxGeneration) ;

// Cosman OO0BEKT - [OpencTraBuTesnb kjacca GCTestClass.
GCTestClass gct = new GCTestClass () ;

// Hauasny 3abyBaThb NaMATb BCAKMUM XJIAMOM.
gct.MakeSomeGarbage () ;

// MOXHO NOCMOTPETb, B KAaKOM "NOKOJIeHMM" PaCHOJIOKMIICS OOBEKT.
Console.WriteLine("gct is in Generation: {0}", GC.GetGeneration(gct)):;

// ARTMBM3MpPOBaNM COOPUMK Mycopa s OO0BeKTOoB reHepauyu 0.

// Bpems Hauajia COOPKM HE ONpenesIeHO.

GC.Collect (0);

// CMOTpMM, B KAKOM IIOKOJIEHMM pacClojiaTaeTCs OaHHEM OOBeKT. llepeMecTusics.
Console.WritelLine ("gct is in Generation: {0}", GC.GetGeneration(gct));

// Perform a collection of all generations up to and including 2.
// Cbopka Mycopa BO BCex [OKOJIEHMSAX, BKJIOYAs BTOPOE.

// Bpema Hauajla COOPKU He ONpenesieHo.

GC.Collect (2);

// A B KakKOM I[IOKOJIeHMM gcCct ceifuac? Hy HaOo Xe... ONATb [IePEeMeCTMIICH.
Console.WriteLine("gct is in Generation: {0}", GC.GetGeneration(gct)):;
// VI xak mejla C NaMsaTbio?

Console.WriteLine ("Total Memory: {0}", GC.GetTotalMemory(false)):;
Console.Read() ;

}

// MeTom, KOTOPEHIM BCET'O JMib 3abuBaeT [aMATb BCSAKOM HEHYXHOM epyHIONM.
void MakeSomeGarbage ()

{

// B DaHHOM cjlydae B KadueCTBEe Mycopa MCHOJb3YIOTCS OOBEKTH —

// OpencTaBUTeNnyM OBYX 3aMedaTeJIbHBIX KJIACCOB. . .

//Version vt;

//Object ob;

MemElem mem;

for (int i = 0; 1 < maxGarbage; i++)

{

//vt = new Version|() ;

//ob = new Object () ;

mem = new MemElem (i) ;

Console.WriteLine ("mem is in Generation: {0}", GC.GetGeneration (mem)) ;
}

}

}

}

JmcTunr 4.5.

Jdecrpykrop u metop Finalize

Mpobnema ocBoboXaeHna HeynpaBnseMbix pecypcoB B .NET pewaeTtcsa 3a cyeT NpuMMeHeHUs metoda Finalize, KOTOpbIM HacnenyeTcs
nobbIM KNaccom ot object, Mo yMonyaHuto Metog Object.Finalize

void Finalize() ...

He fenaeT Hu4yero. Ecnu xe Tpebyetcsa, 4Tobbl COOPLUMK MycOpa MpU YHUYTOXEHUN 06beKTa BbIMOSHWA 3aBepLuakolme onepaumm (3akpbin
paHee OTKpbITbIN halin, pasopBan coeanHeHne ¢ 6a30i AaHHbIX), TO B COOTBETCTBYIOLEM KJlacce 3TOT MeToA AO0/HKeH ObiTb nepeonpenesneH.
B HeM gosmkeH 6bITb pa3MelleH COOTBETCTBYIOWMIA NPOrpaMMHbIv Koz, obecrneunsatolwmini oceBoboxaeHe pecypcos.

B .NET meTopa Finalize 3aHMMaeT 0co60e MeCTo, U ero UCMo/Ib30BaHWE pernaMeHTUPyeTCst CNeayoWnMMU OrpaHUUYeHnaIMu :

e npeanonaraeTcs, YTO yrnpaBrieHne 3TOMy MeTOoAy nepefaeTcsl HenocpeacTBEeHHO COOpLMKOM Mycopa Nnpw yaaneHun AaHHoro obbekTa;

e HE PEKOMEHAYETCSA Bbi3biBaTh MeToA Finalize n3 MeToaoB, HEMNOCPEACTBEHHO HE CBSI3aHHbLIX C YHUMYTOXEHMEM obbekTa, TeM bonee
M3 MeTOoAOB ApYyrunx knaccos. MNosToMy MeToa Finalize pomkeH o6baABASTLCA CO cneumdumkaTopom protected, MNMpu 3ToM
€[MHCTBEHHbIM KOPPEKTHbLIM BbI30BOM METOAa CYMTaEeTCsl Bbi30B MeToga Finalize gns 6a30BOro kaacca C MCNofib30BaHMEM HOTaLMK
base (...base.Finalize();...);

e B MeToAe Finalize pgomkHbl 0CBO6OXAATHCA TONBKO TE pecypcChbl, KOTOpbIMK BNRageeT yHI/ILITO)KaeMbIVI 06beKT.

TpaHcnsTop C# 3HaeT 06 ocoboM cTaTyce MeToda Finalize n 0 npobneMax, CBA3aHHbIX C ero ncnosibaoBaHmeM. CooTBeTCTBYHOLLEE
06bsABNEHME MeToha B KJlacce COMPOBOXAAETCS npeaynpexaeHneM (warning), KOTopoe rnacut:



Introgucing a 'Finalize' method can interfere with destructor invocation.
Did you intend to declare a destructor?

To ecTb He Jlyylle I 3aMeHUTb 3TOT MeTo AeCTpyKTopoM? [leno B ToM, yTo ans C# TpaHcnsTopa creaylolmne CTPoKM Koaa sBAATCS
3KBWBANIEHTHbIMU:

~MyClass () // oOBABIEHME OECTPYyKTOPa.
{

// 3Bonech peanms3ynTCs aJIlOPUTMEL OCBOOOXIEHUS PECYypPCOB.

protected override void Finalize() // O6mvaBieHue MeTOHa OMHANMB3ALNMM.
{

try

{

// 3Boech peanm3yonTCs aJTOPUTME OCBOOOXIEHMUS PECYypPCOB.

}

finally

{

base.Finalize(); // Bu3oB Finalize mus 6a30BOro KJjacca.
}

M ecnu B Knacce obbsBnseTcs AECTPYKTOP (ﬂ,echyKTOp Bcerga npe,qnhoMTeanee), TO NPUCYTCTBUE METOAA

protected override void Finalize() ...
B TOM Xe KJlacCe BOCNpUHUMAETCA KakK owmnbka.

Takum obpa3oM, ocsoboxaeHne pecypcos B nporpaMmme Ha C# Bo3naraerca Ha Finalize, ToyHee, Ha AeCTPYKTOp, KOTOPbIA 3anyckaeTcs
HenocpeacTseHHo GC.

CoBMeLlLEeHNE YHUUTOXEHNSI 06beKTa C 0CBOGOXAEHMEM PECYPCOB HE MOXET pacCMaTpMBaTLCA Kak OMTMManbHOe pelleHne. Bpema Havana
paboTbl c6opluMKa Mycopa OCTaeTCsl HEOMPEAENEHHbIM AaXe MOC/Ie ero akTMBM3aUMM, @ HEMEAJIEHHOE 0CBO6OXAEHNE pecypca MOXeT
0Ka3aTbCA peLwaoLmM AN AabHENLIErO BbINOJHEHUS NMPUIOXKEHUS.

MosToMy B .NET npeaycMoTpeHbl anbTepHaTUBHbIE (AETEPMUHUPOBAHHbIE) CMOCO6LI OCBO6OXAEHWS HEYMNPABSIEMbIX PECYPCOB, KOTOpPbIE
6yAyT paccCMOTpeHbl HUXE.
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5. Jlekums: Maccusbl: Bepcua ana nedatu v PDA
B aTon nekumn Oﬁcy)l(p,a}OTCﬂ MacCCuBbI. (DyHKLlVIOHaanOCTb K/acca MaccuBa, KaTteropmm MaCCMBoOB, CUMHTAKCUC 06bﬂBﬂeHMﬂ, UHULMannsauma, npyumMeHeHme MmaccmBoB

B sTov rnase OﬁCY)K,D,aIOTCFI MaccuBbl. OYHKLMOHANBbHOCTb Klacca MaccuBa, KaTeropum MacCMBOB, CMHTaKCUC O6'bFIBJ'IeHVIFI, MHUUMann3saum4,
npuMeHeHne MacCmBoOB.

Maccus. O0naBieHne

MaccuB — MHOXECTBO OAHOTUMHbIX 371eMeHTOB. ITo Toxe TUM. Jlloboi MaccuB HacneayeT knacc (SBnsieTcs NPOM3BOAHbLIM OT Kjlacca — o
npuHUMNe HacneaoBaHMs No3xe) System.Array,

CyLecTByeT HeCKo1bKO cnocoboB co3aaHus rpynnmMpoBoK OAHOTUMHbIX 06bEKTOB:

e 06bsIBIEHNE MHOXECTBA OAHOTUMHbIX 3/IEMEHTOB B paMKax nepevyncneHusa (Knacca, CprKTypr),
® onpepeneHve cobCcTBEHHO MaccuBa.

MpuHUMNManbHaa pasHuua COCTOUT B C/eAYIOLEM:

® [0CTYyN K AaHHbIM-4YJIEHaM NepedyncrieHns, Knacca, Mmaccmea npomssoantcs MO MMeHU AaHHOro-uneHa (3/71eMeHTbl NepevyncneHmns,
knacca nnu ctpyktypbl MHOTAA MoryT 6bITb OAHOIMO TUMA, HO KaXAbl YfieH BCceraa MMeeT cob6CTBEHHOE MMS),

e 351eMeHTbl MaccnBa BCEMJA o4HOTUMHbLI, pacnofiaratloTcsl B HENPEpPbIBHON 06nactu namaTu,

® [0CTYyN K 3/IEMEHTY MaccMBa OCYLLECTBMSIETCS MO MHAEKCY, NMPY 3TOM AOMNYCKAETCS CNyYanHbIi AOCTyn.

OpHow ns XapaKTePUCTMK MacCuBa ABNASETCHA paHr UM pa3MepHOCTb MaccmBa. MaccmB pa3sMepHOCTU (I/IJ'II/I paHra) N (N onpeaender 4mcno
M3MepeHMﬁ MaCCI/IBa) - 3T0 MaccuB MaccuBOB (MJ'IM CoCTaBnsamWnx Maccmsa) paHra N-1. CocTaBnsiowme MaccuBa — 3TO MacCUBbl MEHbLLEN
pPa3MepHOCTU, ABNASAIOWMNECSH /IEMEHTaMN AAaHHOMO Maccmsa. Npu 3TOM cocTasnfAlWas MaccmBa camMa MoxeT 6bITb 60O MacCcCunBOM, nméo
2/1EMEHTOM MacCcuBa:

ObbaBJieHMeMaccuBa ::=

VvaTuna CnucoxCrneumpmuxaropoBPasmepHocTu MMaMaccupea [VHuumanmsauuaMaccusal;
UmaTuna ::= JOoeHTUdUKaATOP

VMmaMaccuBa ::= VoeHTuOUKATOP

CnucokCrneunpuxarToposPasMepHOCTN
::= [CnmcoxkCrneumnpmuraroporPazmepHocTu] CrneumdprkaTopPasMepHOCTH
:= [CnmucoxHesapHEXCreundmnKaTOPOB ]
CneunpmrarTopPasmepHocTnt ::= []
CnncokHeaBHEXCneunpmuKaToOpoB
CnucokHesaBHuxCneuudpmuxkaTopor ::= [CnucoxkHesBHEXCrneundpmuraTopon , ] HespHemCrneumdmraTop
HeapuemCnenudpuxarop ::= INYCTO | PA3IEJIMTEIb

JncTuur 5.1.
[IYCTO — OHO M eCcTb NyCTO.

PABIEJINTEJIE — npoben, HeCKObKO NpobesioB, CMMBOM Tabynsiuum, CUMBOJT NepexoAa Ha HOBYH CTPOKY, KOMBMHaumMs CMMBOJIOB "HOBasi
CTpoKa/BO3BpaT KapeTkn" n npoyas mkebaHa...

Mpu 06bABNEHMM MAcCMBa AEMCTBYIOT cnefyowmne npasunia:

e CneundukaTop pa3MepHOCTH, COCTOSLUMIA U3 OAHOIr0 HESBHOro cneundukaTopa [, cneunduumpyeT CoOCTaBNSAOLWYK MaccuBa
pa3sMmepHocTu 1.
e CneundukaTop pa3sMepHOCTH, COCTOSAWMIN n3 N HesiBHbIX cneuudwmkatopos [ ,,, --. , 1, cneumduumMpyeT COCTaBAIOLWY0 MaccMBa

pa3MepHocTu N,
e [lnnHa cnvcka cneundukaTopoB pa3MepHOCTU MacCMBa He OrpaHuMyeHa.

Mpu 3TOM MHGOPMaLMs O TUME COCTaBSALWMX MaccMBa B O6bSIBIEHUM MaccyBa OnpefenisieTcsl Ha OCHOBE TUMa MaccuBa M Criucka ero
cneumdrKaTopoB pasMepHOCTMU.

CuHTakcuc obbsiBIeHUss MaccmBa (CCbIJ'IKM Ha MaCCMB) no3BondeT CI'IELI,I/Id)VILlI/IpOBaTb MacCCuBbI I'IpOMSBOJ'IbHOﬁ KOHCbVIpraU,VIM 6e3 kakoro-
nnbo HamMeKa Ha KOJIMYeCTBEHHbIe XapaKTEPUCTUKN COCTaBNAOLWLNX MAaCCUBbI 3JIEMEHTOB.

Huxe npeacTasfeHbl cnocobbl OBbAB/IEHUS ccbinok Ha maccuebl PA3JTIMYHOW pasMepHOCTM U KOHMUIypaLmu:

// OOBABJIEHH CCHUIKM Ha MACCHMBH Pa3MEPHOCTM 3 BJIEMEHTOB Tuna int.

// DTO MaCCMBLEL COCTaBIISONMK, NPENCTAaBISOLMX COOOM MaCCHMBEL 3JIEMEHTOB
// pasMepHOCTM 2 OIHOMEPHEIX MACCUBOB SJIEMEHTOB TuIa int.

// PasMeph BCEX COCTABJAOULMX MACCUBOB OIHOT'O YPOBHS PaBHH

// Mexny cofol (Tak Has3bBaeMble "MNpsaMOyTOJibHEE" MaCCUBEHL) .

int[,,] arr0;

int[ , , ] arrl;

int[

’

’

] arr2;

// OOBbsBIEHa CCBUIKA Ha

// ODHOMEPHHII(!) maccus

// OIOHOMEPHHX (!) »JeMeHTOB MacCuBa, KaxIbll M3 KOTOPHEIX SBISETCS
// OIHOMEPHHM (!) MaccuMBOM 3JIEMEHTOB Turna int.

int[1[1[] arr3;

// OOBbaBJieHa CCHUIKA Ha

// OHHOMEPHH%(!) MacCCUB COCTABJIAIMX, KaxIDad M3 KOTOPHX ABJISETCHA
// HOBYMEPHHM (!) MaccuBOM MaCCUBOB 3JIEMEHTOB TuIa int.

// Tlpy 2TOM HMKAKMX OTPaAHMYEHMN Ha pasMeps "NPAMOYTOJIBHHEX'" COCTAaBJIISOWLMX



// maHHOe OOBABJIEHME HE CONEePXUT. Y BCeX COCTABJIAKIMX MOTYT OHTH pazHHE
// pasMepsl.

int([]1[,] arr4;

// ObbsByieHa CCBUIKA Ha

// IBYMEPHHN (!) MacCUB COCTaBJIAOMIMX, KaxIas M3 KOTOPHX ABJIAETCH
// OIOHOMEPHHM (!) MaccuBOM 3JIeMeHTOB Tuna int.

// Tlpy 5TOM HMKAKMX OTPaHMUEHUM Ha pPas3MepH OOHOMEPHHX COCTAaBJISLINX

// IOaHHOe OOBABJIEHUE HEe COOEPXNUT . Y BCex COCTaBJIAKIMX MOTYT OBITb Pas3HbeIEe
// pas3Meptl.

int[, ][] arr5;

PacCMOTpPEHHbIN CUHTaKCUC 06bLSIBIEHUS U MHMLMaNM3auMmM MaccMBa no3BonsieT onpeaenstb ABE pa3nunyHbiX KaTeropMm MacCcMBOB:

e rpocTble (NPSIMOYro/ibHbl€) MacCUBbI,

e jagged (3ybuaTtble, 3a3ybpeHHble; HEPOBHO OTOPBaHHbIE; MbsHblE; HaxoAsILLMECS NOoA BAUSHUEM HApPKOTMKOB) MacCUBbI.
I/IHI/III](IaJII/BallPIH MaCCuBOB
MaccuB Mano 06bsBUTb, €r0 HYXHO elle MpOoMHULManM3npoBaTb. TONbKO Toraa paHee cneumduumMpoBaHHOE MHOXECTBO O4HOTUMHbBIX
06beKTOB 6yAeT pa3sMeLLeHO B NaMATU.

OnpepeneHne npegnonaraet cneundumkauntio KOJIMHECTBA 061beKTOB MO KaXA0MYy M3MEPEHMUIO.

NHnumanmnsaumusaMaccuBa ::= = newl/HuIMaaImM3auus
r 1= = VHnumuanms3aunaCnmucKoM

1= = 3BanosHApmadalHuIMaIM3aumusa

: 1= = VHnumammsauuaKonrupoBaHUEM

newlHuuranmmus3auusa ::= new JMaTuna CnmucokOnucaresnenPasMepHOCTHU
BanonHAaomaal/HuuanmM3aumrsa : = newlHuuranmsauma MHunmanm3aumusaCrancKoM
CnucoxkOnucarenerPasmMepHocTn ::= [CnucokOnucareneiPasmepHocTn] OnmcaresbPas3mMepHOCTU
OnmucarensPaszmMepHocTy ::= [CnmucoxOnmucarenen] | IycronOnmucaress

CnucoxkOnucarenen ::= [CnucokOnucarenen , ] OnmcaTesb

OnmucaTens ::= BrelpaxeHUue

IIycromOnucaresns ::= [IIYCTO]

BbipakeHne-onucaTtenb AO/HKHO ObiTh:

® LI€IOYNCNEHHDbIM,
® C onpeneneHHbIM 3Ha4YeHnemMm.

B ynpaBnsemMon naMsiTm HET HMYero, YTo 6bl co3aaBaniock 6e3 KOHCTPYKTOpa, — AaXe eCc/in ero NpucyTcTBMe He 0603HaYeHO SIBHbIM
obpasom:

string s = "qwerty";
int[] intArray = {1,2,3,4,5};

oTn onepaTopbl ABAAKTCA BCEro iMb COKanJ,eHHOVI CbOpMOVI cnegyrumnx onepaTtopoB onpeaneneHuns:

string s = new string(new char[]{'q','w','e', "', "t"',"'yv'});
int[] intArray = new int[5]{1,2,3,4,5};

K MOMeHTy co3paaHusa MaccmBa AOJSDKHA 6bITb onpeaenieHa ero OCHOBHas XapaKTeEPUCTUKa — KOJIMYECTBO COCTaBAAOWNX OAHHbI MaccuB
3neMeHToB. Takol CbOKYC npun onpeaeneHnn n tHMuUmManmsaunm MacCmMBoB HeE NpoxXoauT:

int x; // K MOMeHTy omnpemnejieHus MacCHBa BHAUEHMe X I[OJIKHO OBITh onpemesieHo!
int[] arr0 = new int[x];

Tak HopManbHO! B MmoMeHT onpepenenmna maccmea CLR 3HaeT BCE HEOBXOAMMbBIE xapakTepucTukm onpeaenseMoro Maccmea:

int x = 10;

int[] [] arrl = new int([x][125];

// Bummanme! Ins jagged Takoe omnpemesieHMe HeNomyCTMMO !

// HeT HMKaKMX OTPaHMUEHMM Ha Pa3MepH COCTABJIAOLMX MACCUBOB.
// Hia xaxmom cocTaBsgomelr tpebyerca SIBHASA crneumbmraums.

EcTtecTBeHHO, obLiee KOJMYECTBO OonuMcaTenein pasMepHOCTM LOHKHO COOTBETCTBOBATb KOMIMYECTBY HESIBHbIX CreunduKkaTopoB.
KonmyecTBo COCTaBSAOWMNX MAacCUB 3/1IEMEHTOB — 3TO He Bceraa BCE o6pasytouwme MaccuB 31€MEHTDI!

Mpn onpeneneHnn Takon KOHCTpyKumn, kak MACCUMB MACCUBOB, nHmnumanusmnpyrowas 3anucek gomkHa cogepxatb MOJTHYHO nHdopmauuio
0 XapaKTepucTMKax NepBOoi COCTaBASIOLIEN MAacCMBa, TO eCTb 06 06LleM KOIMYECTBE COCTaBASIOWMX AAHHbIA MAacCUMB 3/IEMEHTOB MacCMBOB.
Bce octanbHble onucaTenu MOryT octaBaTbCs MyCTbIMMU.

int vall = 100;

// Ha »ToM sTame omnpenejieHMs MacCUBa MaCCHBOB

// 2JeMeHTOB Tuna int NPMHUMNOMAJIBHO 3HAaHME XapaKTEePUCTMK [EePBOM COCTaBJISALILEH !
// Bce ocTajbHEIE MOTYT OHTbL 3alaHel nocse!

int [][] x0 = new int[15][];

int [1[1[] %1 = new int[valll[]lI[];

int [,]1[] %2 = new int([vall,7][];

int [,,1[,1[] %3 = new int([2,vall,71[,11[1;

// Crnenyomme CrHOCOOB OOBABIIEHMS KOPPEKTHEMM HE SBIISIOTCS.

// int [1[1[] yO0 = new int[vall]([2][];
// int [1[]1[] yl = new int[][2]([7];
// int [,1[] y2 = new int[ ,2]11[7];
// int [,,] y3 = new int[vall,2, 1;



Mpwn Takom d)opMe onpeaeneHna MaccmBa npeanosiara€Tca MHOroctyneH4yaTtas MHMUmMannsauuna, npu KOTOpOl71 nponssoanTca
nocnegoBaTtesibHaa MHULMaNn3auna CoCTaBadaWMX MacCcuBa:

VHnumanmusaunaCnmuckoMm : := {CnucoxBepaxeHuy}
: 1= {CnmucoxMHuumanusaToposCocTasnaouuxMaccuea }
CnucoxlHuumnanuzsaroposCocrasnaommxMaccuBa @ :=

[CnucoxMHuMuManmu3aToposCocrasnaouuxMaccuea , | VHuumanmsaTopMaccuea
VHnumanmusaropMaccuBa ::= newlHuumanmzaumsa {CnmcoxBepaxeHmit} | {CnmcoxBepaxeHwuy}
CnucokBeipaxeHmit ::= [CnucoxkBepaxeHu , ] BrlpaxeHue

Mpy MHMUMann3aunm CNMCKOM KaXxabli 3N1eMeHT MaccuBa (VIJ'IM CoCTaBndalowWwasn MaCCMBa) nony4vaer cobCcTBEHHOE 3HayeHue U3 cnucka:

int[] r = {vall, 1, 4, 1*vall};

MN36bITOYHas MHULManmM3aumnsa ¢ AONOSHUTENbHON BO3MOXHOCTbIO YTOYHEHUNA XapaKTEPUCTUK MaCCUBa:

int[]

r = new int[] {vall, 1, 4, 1*vall};
int[] t

]
new int[4] {vall, 1, 4, 1*vall};

B nepBom cnydae 1M36biTOYHAsA MHULMANM3aUNA — peunanB MHOIFOC/IOBUS. TUM 3Ha4YeHWN 31EMEHTOB MaccuBa onpeaensercs
CneLJ,MCbVIKaTOpOM MaccunBa, KOJIMHECTBO 3JIEMEHTOB MaCCMBa onpeaenseTca Kom4ecteoM 3/71IEMEHTOB CNUCKa Bblpa)KEHI/Il‘/‘I.

Bo BTOpoM cnyuyae M36bITOYHAs MHMLUMaNM3aums — cnocob AOMNOAHUTENBHOMO KOHTPO/A pa3MepoB MaccuBa. TpaHCNATOP cocyYMUTaeT
KO/IM4YEeCTBO 3/1EMEHTOB CNUCKA M COMOCTaBUT €ro Co 3Ha4YeHMeM onucaTens.

WHMumnanmsaumsa MHOrOMEpHbIX MacCMBOB — [IeNI0 OTBETCTBEHHOE, KOTOopoe TpebyeT 0cob0ro BHUMaHUSA M HE BCeraa MoxXeT 6biTb KOMMaKTHO
MU HarngaaHo npeacraBsieHo o AHMM OnepaTtopoM.

Mpu 3TOM caMo 06bsABNEHME OnepaTopa MOXET CoAepXKaTb INLWb YaCTUYHYIO MHULMANM3aLUunIo, a MOXET U He codepXaTb ee BoBce. [eny
MHUUMANM3aunm oHOro MaccuBa MOXeT 6biTb MOCBSLWEHO MHOXECTBO OMNepaTopoB. B 3TOM criyyae MHULMANU3NpyOLME onepaTopbl
CTPOSITCSl HA OCHOBE onepauunii NpUCcBoeHusl. NaBHOE Npu 3TOM — He BbIXOAWUTb 3a NMpeaesibl XapakTePUCTUK MaccMBa, 3afaHHbIX NpuU ero
06bABNEHUN.

HanumanmusaurgKonuposanuem ::= CneumbpmraumsaCocrapisouen
CneunpmraumaCocrapnaomen ::= JMaMaccuba CHUCOKVHIOEKCHEXBEpPaxeHUM
Cnmcokl/HOeKCHBIXBepaxeHnit : := [CnucoxklHOeKCHExBupaxeumt] [MHOeKcHOe BrlpaxeHue]
VnnexkcHoeBrpaxeHue ::= BropaxeHUe

B cuny Toro, 4to Maccus ABnseTcsa 06BEKTOM CCbIIOYHOMO TWNa, coCTtaBndwuwmne ogHOro MaccmBa MoryT 6bITb MCNONb30BaHbI ANs
MHUUManms3aummn apyroro Maccmpa. OTBETCTBEHHOCTb 3@ BO3MOXHbIe NepersieTeHUs CCbIJIOK BO31araeTcs Ha nporpaMMmcTa:

int [] g = {0,1,2,3,4,5,6,7,8,9};
int [][] dl = {
new int[3],
new int[5]
}i
int [1[][] d2 = new int[2][][];
d2[0] = new int[50][]; d2[0][0] = d1[0];
// d2[0][0] cceulaeTcda Ha cocTaBjdplyl MaccuBa dl.
d2[0][1] = new int[125];
d2[1] = new int[50][];
d2[1][1] = new int[10]{1,2,3,4,5,6,7,8,9,10};
dz2[11([0] = a;
// d2[1][0] cceulaeTcs Ha paHee OODBSABJIEHHBI M ONpPENeJIeHHENI MacCuB (.

B cnepylowem npuMepe 0AHOMEpPHbIA MaccuB myArray CTPOUTCS M3 3/1EMEHTOB Tuna int,

int[] myArray = new int [5];

Onepau,ml new MCNOMb3yeTcsa ANs CO34aHUA MacCuea U MHULMANN3aLMM ero 3/IEMEHTOB npegonpeaeneHHbiMn 3HayeHusamMu. B pesynbTtate
BbINOJIHEHMNA 3TOr0 onepaTtopa BCE 3/1EMEHTblI MaCCMBa 6yﬂ,yT YCTaHOBJ1EHbI B HOJIb.

npOCTOVI CTpOKOBbIVI MaccuMB MOXHO 06bSBUTL U nponHUunannsnpoBaTb aHala0rM4HbIM o6pa30M:

string[] myStringArray = new string[6];

Mpumep coBMeLLeHNsI SBHOM MHMUMaNM3aLmm 3/1eMeHTOB MaccuBa C ero obbsaBneHneM. Npun 3ToM cneunduKkaTop pasMepHOCTU He
TpebyeTcs, NOCKOMbKY COOTBETCTBYIOLWAs UHPOPMaLMa MOXET BbiTb NONyYeHa HENoOCPEeACTBEHHO M3 MHULIMANM3NPYIOLLEro Crnucka.
Hanpumep:

int[] myArray = new int[] {1, 3, 5, 7, 9};
CTpOKOBbII‘/'I MaccuB MOXET b6bITb nponHnunannsnposaH aHanorM4yHbiM 06pa30M:

string[] weekDays = new string[] {"Sun","Sat","Mon","Tue","Wed","Thu","Fri"};
M 310 He e,U,VIHCTBeHHbIM cnocob obbaBneHUsA u MHMUnanmnsauunun.

Ecnu o6bsiBNeHne coBmellaeTcsi C VIHMLI,I/IaJ'IM3aU,VIeI‘/‘I, onepauuna new MoXeT 6bITb onyweHa. lNMpeanonaraeTcs, YTO TPAHCAATOP 3HaeT, 4yToO
npuv 3TOM HYXXHO AenaTb:

string[] weekDays = {"Sun","Sat","Mon","Tue","Wed","Thu","Fri"};

O6bsaBneHMe N nHULManmMsaumna soobuie MOoryTt 6bITb pa3melleHbl B pa3HbiX onepatopax. Ho B 3TOM cnyyae 6e3 onepaunn new HM4ero He
nonyynTca:

int[] myArray;
myArray = new int[] {1, 3, 5, 7, 9}; // Tax MOXHO.
myArray = {1, 3, 5, 7, 9}; // Tak Henb34.

A BOT 06bSIBfieHME OAHOMEPHOIr0 MacCuMBa, COCTOSLLErO0 U3 TPeX 3/IEMEHTOB, KaXAbli N3 KOTOPbIX ABNSETCS OAHOMEPHbIM MAacCMBOM LENbIX:

int[][] myJaggedArray = new int[3][];



,ElaaneVlUJee MCnosib30BaHMeE 3TOro Maccmea Tpe6yeT MHULUMann3aummn ero aneMeHToBs. Hanpumep, Tak:

myJaggedArray([0] = new int[5];
myJaggedArray[l] = new int[4];
myJaggedArray([2] = new int[2];

Kaxxablii U3 2/1EMEHTOB SIBISIETCA OAHOMEPHBIM MAcCMBOM LeNbIX. KOMMYEeCTBO 3/1eMEHTOB KaXXA0ro MacCMBa OYEBUAHO U3 COOTBETCTBYHIOLLUMX
onepaTopoB onpeneneHus.

Hwxe nokasaH NpuvMep MCMoJib30BaHWA 3aMoHSOWeN MHULMANM3aumMm, Npu KoTopol O4HOBPEMEHHO C onpeaeneHneM (co3aaHuem)
MacCMBOB MPOM3BOAMTCA MPUCBOEHWE 3/1IEMEHTAM HOBOPOXAEHHbLIX MAaCCUBOB KOHKPETHbIX 3HAUEHMWIA:

myJaggedArray[0] = new int[] {1,3,5,7,9};
myJaggedArray[l] = new int[] {0,2,4,6};
myJaggedArray([2] = new int[] {11,22};

BblLUEyI'IOMﬂHyTbIVI MaccuB MOXET ObiTb 06bSIBNEH U nponHnunannsnposaH U Takmum o6pa30M:

int[][] myJaggedArray = new int [][]
{

new int[] {1,3,5,7,9},

new int[] {0,2,4,6},

new int[] {11,22}
}i

M ele oAWH 3KBMBANEHTHbIN CNOCO6 MHMUManM3auMmM MaccuBa. B 3ToM cnyyae MCMosb3yeTcsl HesiBHas MHMLMANU3auusl Ha BEPXHEM
YPOBHE, KaK Mpu MHMUManu3aumm obbIYHOro 0AHOMEPHOro MaccuBa. BaxkHo (1), 4To Npu onpeaeneHnm cocTaBAsoWMX 3TOro0 MaccMBa
onepaunsi new onyuieHa 6biTb He MOXeT. Kaxaasi KOMNoHeHTa TpebyeT ABHOro NpMMEHEHUs onepaumMm NeW UK NMPUCBOEHMUS CCbINIKU Ha
paHee CO34aHHbI OAHOMEPHbIM MAacCUB:

int[][] myJaggedArray = {
new int[] {1,3,5,7,9},
new int[] {0,2,4,6},

new int[] {11,22}
bi

[ocTyn K aneMeHTaM CTyrneH4YaToro Maccmea obecrneymBaeTcs NOCPeACTBOM BblpaXKeHU MHAEKCaUnn:

// Assign 33 to the second element of the first array:

myJaggedArray[0] [1] = 33;
// Assign 44 to the second element of the third array:
myJaggedArray([2] [1] = 44;

C# nossonseTt cobupaTb pasHoob6pasHble KOHCTPYKLUMM Ha OCHOBe jagged MHOMOMEpHbLIX MacCMBOB. Huke NnpuBoaUTCA NpuMep 06bsABMEHMSA
1 MHMLMaNM3aunmn o4HOMEPHOro jagged-MaccmBa, CoAEpXaLLero B KaYeCTBE 3/IEMEHTOB ABYMEPHbIE MAaCCHBbl Pa3/IMYyHbIX Pa3MepoB:

int[][,] myJaggedArray = new int [3][,]
{

new int[,] { {1,3}, {5,7} 1},

new int[,] { {0,2}, {4,6}, {8,10} },

new int([,] { (11,22}, {99,88}, {0,9} }

bi

JocTyn K oTAenbHbIM 351eMeHTaM jagged-maccmBa obecneymBaeTcs pasIMyHbIMU KOMBMHAUUSIMU BblpaXKeHuii nHaekcaumun. B npusoamMom
HUXe npuMepe BbIBOAUTCS 3HaYeHue aneMeHTa Maccma [1, 0], pacnonoXXeHHOro no HyseBOMy MHAeKCcy myJaggedArray (370 5):

Console.Write ("{0}", myJaggedArray[0][1,0]);

M ewe oanH NpuMep, rae CTPOUTCS MacCcuMB myArray, 3fleMEeHTaMU KOTOPOro sIBASOTCS MaccuBbl. Kaxablil U3 COCTaBASOWMX UMeeT
cobcTBeHHbIE pa3mepsbl.

using System;

public class ArrayTest

{

public static void Main()

{

int[][] myArray = new int[2][];
myArray[0] = new int[5] {1,3,5,7,9};
myArray[l] = new int[4] {2,4,6,8};

for (int i=0; i < myArray.Length; i++)
{

Console.Write ("Element ({0}):", 1i);
for (int j = 0 ; j < myArray[i].Length ; j++)
Console.Write ("{0}{1}",myArray([i][j], J == (myArrayl[i].Length-1)

ooy,
f H ;

Console.WriteLine() ;
}
}

}

Pe3synbTaT:

Element (0) :

13579
Element (1): 2 4 6 8

Value Type u Reference Type. /IBa Tuna maccuBoB

PaccMoTpuM cneaytollee o6baBNeHNE:

MyType[] myArray = new MyType[l1l0];



Pe3ynbTaT BbIMNOHEHWS 3TOrO onepaTopa 3aBUCUT OT TOro, YTo coboi npeacTaBasieT Tun MyType,
Bo3MOXHbI BCcero ABa BapuaHTa: MyType MOXeT 6blTb TUMOM-3HaYeHNEM USIU TUMOM-CChIIKOMN.

Ecnu 3To TUN-3HayeHne, pe3ybTaToM BbIMOSIHEHUA onepaTopa 6yaeT Maccus, coaepxawmii 10 o6bekToB MyType ¢ npeaonpeaeneHHbIMU
3HaYeHUsAMMU.

Ecnu MyType ABNSI€TCS CCbIIOYHBIM TUMOM, TO B pe3y/nbTaTe BbINOJHEHWS AaHHOrO onepaTtopa 6yaeT cosgaH Maccms M3 10 anemMeHTOB TMNa
"cebinka", KaXabl U3 KOTOpbIX 6yAeT NpoMHMUMANM3MpoBaH NYCTOM CCbIIKOW — 3HavyeHuem null,

[ocTyn K aneMeHTaM MaccuBa peasniM3yeTcs B COOTBETCTBUU C MPaBUIIOM MHAEKCAUMN — MO KaXAOMy U3MEpEeHUI0 MHAeKcaunsa
ocyuwecrengaetca ¢ HYJ14 go n-1, rge n — KOJIMYECTBO 3/IEMEHTOB pa3MepPHOCTU.

BcTpoenHblii cepBUC 110 00CTYKUBAHUIO MPOCTHIX MACCUBOB

Mpu paboTe c MaccuBaMu cneayeT UMeTb B BUAY OAHO BaXHOe 06CTOSTENbLCTBO.

B .NET BCE maccusbl npoucxoasat ot OAHOINO obwero (6a3oBoro) knacca Array. 370 o3Ha4vaeT, 4To BCE co3gaHHble B MporpaMMe MacCuBbl
obecneumBaloTcs cneumanbHbiM HA6OPOM METOAOB A4S CO34aHUS, YNpaB/ieHUsl, MONCKa U COPTUPOBKM 3N1EMEHTOB MaccuBa. K umcny Takux
MeTOZ0B M CBOWCTB, B YAaCTHOCTM, OTHOCSITCSl C/ieAytoLmne CBOMCTBA:

public int Length {get;}

Bo3BpalaeT uenoe 4yncno, npeacrasngpLee obllee KONNMYECTBO 3/IEMEHTOB BO BCEX M3MEepPEHNAX MaCCuBa.
public int Rank {get;}

Bo3BpalaeT uenoe 4ymcno, npeacrasnsaoLee KoaMy4ecTtso M3Mep6HMl7I MaccuBa.

N meToabl:
public static Array Createlnstance(Type, int, int);

CraTnyeckui MeToa (OLI,I/IH n3 BapMaHTOB), CcO34aeT MacCuMB 3/1EMEHTOB 3aaHHOro TMna um OnpeAGHEHHOﬁ Pa3MepHOCTU:
public int GetLength (int dimension);

Bo3BpallaeT KONMYeCTBO 3/1€MEHTOB 3alaHHOM NapaMeTpoM pasMepHOCTU:
public void SetValue(object, int, int);

anCBaMBaET 31EMEHTY MacCCuBa 3Ha4yeHune, nNnpeacrtaBseHHOE NepBbIM NapaMeTpoM (O,D,MH n3 BapMaHTOB)Z
public object GetValue(int, int);

M3BnekaeT 3HayeHMe U3 ABYMEPHOro MaccmMsa no UHAeKcaMm (OLI,I/IH ns3 BapMaHTOB):

using System;
public class DemoArray

{

public static void Main()

{

// Cosmany M NPOMHMUMANIM3UPOBAJM IOBYMEPHHI MaCCUB CTPOK.
Array myArray=Array.Createlnstance( typeof (String), 2, 4 );
myArray.SetValue( "Bemesn ", 0, 0 );

’
myArray.SetValue( "Mecsu, ", 0, 1 );
myArray.SetvValue( "uzs", 0, 2 );
myArray.SetValue( "rymana,", 0, 3 );
myArray.SetValue( "Bemyn", 1, 0 );
myArray.SetValue( "moxux", 1, 1 );
myArray.Setvalue( "us", 1, 2 );
(

myArray.SetValue( "xapmara.", 1, 3 );

// Tlokaszsanu COomepXMMOe MacCCHBaA .

Console.WriteLine( "The Array contains the following values:" );

for ( int i = myArray.GetLowerBound(0); 1 <= myArray.GetUpperBound(0); i++ )
for ( int j = myArray.GetLowerBound(l); j <= myArray.GetUpperBound(l); j++ )
Console.WriteLine( "\t[{0},{1}]1:\t{2}", i, J, myArray.GetValue( i, j ) );

}

}

DnieMeHTbl MaccuBa MaccuBoB (jagged array) Ha OAHOM M TOM XXe YpOBHE MOTYT UMETb pasHble pa3Mepbl. Ha 3Tnx MaccuBax @yHKUUS
GetLength () M CBOWCTBO Rank nokasblBaloT pe3yfbTaTbl, aHa/OrMyHbIe MPOCTbIM OAHOMEPHbLIM MaccuBaM.

PaccmoTpuM npuMepbl 06bABNEHNSA, MHULMANM3auumM n A0CTyna K 3f1eMeHTam jagged arrays.
MaccuBbI Kak napamMeTpbl

B kayecTBe napameTpa MeTofy BCerfa MOXHO nepeaaTb CCbI/IKY Ha MacCMB — B YaCTHOCTW, CCbifiky Ha OJJHOMEPHbIA maccus, nepsas
cneundurkaums pasMepHoOCTM KOTOPOro B 06bsiBleHMn umeet Bug - - - [

Tun “ KONMYECTBO COCTaBSALWMNX AAHHbIA MAacCMB KOMMOHEHTOB A/ MexaHM3Ma nepefayu napamMeTpoB 3Ha4YEeHUS He uMeloT. BaxHo, 4yto B
cTeke 6yﬂ.eT BblAENEHO onpeaeneHHoe (COOTBeTCTByPOLLlee 3Ha4YeHUo HepBOI;I paSMepHOCTI/I) KOJZINYECTBO NPOUHULNANN3NPOBAHHBLIX CCbIIOK
Ha COCTaBNSAOLWME AAHHbIA OA4HOMEPHbIN MacCUB 3N1EMEHTHI.

OTOT NpUHUMN AEACTBYET BO BCEX C/ydasiX, B TOM YMCNe U NPU BbI30OBE MPUIOXKEHUS U3 KOMaHAHOWM CTPOKM C nepepadeli emy B KadecTse
napametpoB maccuea OAHOTUMHbBIX (CTpOKOBbLIX) 3HAYEHWIA:

using System;
class C1



{
static void Main(string[] args)
{
Console.WritelLine ("Values of parameters:");
for (int 1 = 0; I < args.Length; i++)
{
Console.WriteLine("{0}: {1}", i, args[i]);
}
}
}

CHauana co3paeTcs KOHCOMbHOE NpuoxeHue (NycTb NoA umeHem ConlLine, B ¢pavine Conline.cs),

TpaHCNATOp MOXHO 3anyCTuUTb U3 KOMaHZAHOW CTPOKW, BbIrNAAUT 3TO NPUMEPHO TaK:

C:> csc /t:exe ConLine.cs

Pe3ynbTaT AeATENbHOCTUM TpaHCAATOpPa pa3MeLwaeTcs B .exe-d)af/'me noa uMeHeM ConlLine.exe U TakXe MOXET ObITb 3anyuweH ns KOMaHAHOM
CTpOKU C nepeuaqeﬁ CTPOK CMMBOJI0B B Ka4eCTBE BXOAHbIX NapaMeTpoOB:

C:>ConLine gwerty asdfgh zxcvbn ok ok ok-k

B oKHe KOHCOMIbHOIro NPUIOXEHNSA 0T06paBMTCF| cnepyroulee MHOXECTBO CTPOK:

Values of parameters:
: gwerty

asdfgh

zxcvbn

ok

ok

ok-k

g WwWN e o

A Tenepb C MCNonb3oBaHWeEM onepatopa foreach:

using System;

class C1

{

static void Main(string[] args)
{

Console.WritelLine ("Values of parameters, using foreach:");

foreach (string arg in args)
{

Console.WriteLine ("{0}", arg);
}
}

}

3anyckaem:

C:>ConLine gwerty asdfgh zxcvbn ok ok ok-k

Monyyaem:

Values of parameters, using foreach:
gwerty

asdfgh

zxcvbn

ok

ok

ok-k

MONHOCTbIO MOCTPOEHHbBI MAacCMB MOXHO MepeaaTb B KayecTBe BXOAHOrO napaMeTpa MeToAy.
MycTasa ccbiika Ha MaccuB MOXeT ObITb NepefaHa MeToAy B KayecTBe BbIXOAHOrO napameTpa.
Hanpumep:

int[] myArray; // myArray == null
PrintArray (myArray) ;

MepenaBaeMblii B KaUecTBE MapaMeTpa MAacCUB MOXET 6biTb NpeaBapUTENbHO MPOVHULMANN3UPOBAH:

// cs_sd_arrays.cs
using System;
public class ArrayClass

{

static void PrintArray(string[] w)
{
for (int 1 = 0 ; i < w.Length ; i++)
{
Console.Write(w([i] + "{0}", 1 < w.Length - 1 2 ™ " : "");

}

Console.WriteLine() ;

}

public static void Main()
{
// Declare and initialize an array:
string[] WeekDays = new string []
{"Sun" , "Sat", "Mon" , "Tue", "Wed" , "Thull, llFri" } ,.
// Pass the array as a parameter:



PrintArray (WeekDays) ;
}
}

Ewe oanH npuMep COBMELLEHUS UHULMANM3aUMM MaccmBa C ero nepeaadvein Kak napameTtpa metoay. Mepebop 3f1eMeHTOB MaccuBa
peanunsyeTcs B COOTBETCTBUM C MPaBUIOM MHAEKCAUNN:

using System;

public class ArrayClass

{

static void PrintArray(int[,] w)
{

// Display the array elements:

for (int i=0; 1 < 4; i++)

for (int 3=0; J < 2; J++)

Console.WriteLine ("Element ({0}, {1})={2}", i, 3, wli,J1);
}

public static void Main()
{

// Pass the array as a parameter:

PrintArray(new intf[,] {{1,2}, {3,4}, {5,6}, {7,8}});
}

}

Cneuuduxarop params

HeonpepeneHHoe (nepemMeHHoe) konmyectso (OAHOTUMHBLIX!) napaMeTpoB MAK CNMCOK NapaMeTpOB NepeMeHHOW ANIMHbI NepeaaeTcs B
GbYHKLUNIO B BUAE CCbIJIKM HA OAHOMEpPHbIA MaccMB. DTa CCbisIka B CMUCKE napamMeTpoB dYHKUMM A0MKHA ObiTb NOCNEAHUM 3/1IEMEHTOM
cnvcka napameTpoB. Ccblike AO/HKEH MpeawecTBoBaTh cneundukaTop params,

B BblpaXkeHMK BbI30Ba METOAA CO CMMCKOM MapaMeTpoB, YeHbl CNCKA MOryT NpUCyTCTBOBaTb IM60 B BUAE CMMCKA OAHOTUMHBIX 3HAYEHUN
(3TOT CNNCOK NpeobpasyeTcss B MacCMB 3HaueHuin), nmbo B Bnae ccblikh Ha OAHOMEPHbIV MaccuB 3Ha4yeHUn onpeaesieHHoro Tuna:

using System;

class Classl

{

// MetTogmrl, NPMHMMAaKIME CIMCKM [NapaMeTpPOB [I€PEMEHHOM IJIMHE.
// Vx oObsAByeHMe. EOVMHCTBEHHENI NapaMeTp CIOCOOEH NPMHMMATH
// MacCuBE 3HAUEHUM [IE€PEMEHHOM IJIMHEL.

static void f1 (params int[] m)

{

Console.WriteLine (m.Length.ToString()) ;

}

static void f2(params int[][,] p)

{

Console.WriteLine (p.Length.ToString());
}

static void Main(string[] args)

{

// BrlpaxeHus Be3OBa. Ha OCHOBE CIMCKOB OIHOTMIIHEX
// 3HaueHUl QOPMUPYITCH MAaCCUBH .

£1(0,1,2,3,4,5);

£1(0,1,2,3,4,5,6,7,8,9,10);

f2 (new int[,]1{{0,1},{2,3}}, new int[,]1{{(0,1,2,3,4,5},{6,7,8,9,10,11}});
f2 (new int [,1{{0,1},{2,3}});

}

}

JmcTuHT 5.2.
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BBepeHue B nporpaMmMmupoBaHue Ha C# 2.0

6. Jlekuums: MNMeperpy>xeHHble onepauun: Bepcua ana neyatm v PDA

OcHoBHas KOHCTpPYKLHMA C# - obbaBneHune knacca. Knacc ectb Tun. Tun XapaKTepUsyeTcsa HEN3MEHAEMbIM HaGOpOM CBOWCTB " MeToAoB. ,Clﬂﬂ npeponpeneneHHbIX
TUNOB onpeaeneHbl MHOXeCTBa onepaumﬁ, KOTOpblEe KOAUPYHOTCA C UCNO/Ib30BAaHUEM MHOXECTBA ONpeAeNeHHbIX B A3blIke CUMBO/I0OB OI'IepaLLVIVI. MowHenwee cpeacTseo
a3bika C# neperpyska onepauuii 06CyxaaeTcs B 3TON nekumm

OcHOBHas KOHCTpykuusi C# — obbsaBneHue knacca. Knacc ectb Tun. TUN XapakTepusyeTcs HEU3MeHSeMbIM HA60POM CBOWCTB U METOAOB.
[na npeaonpeneneHHbIX TUMOB OnpefeNieHbl MHOXECTBa onepaumii, KoTopble KOANPYHTCA C MCMOJIb30BaHMEM MHOXECTBA OMNpeAesieHHbIX B
A3blKe CMMBOJIOB Onepaumii.

S13bIK MO3BOJISIET CTPOUTbL C/IOXKHbIE BbIPAXXEHUSI C UCMOSIb30BAHNEM STUX OMepaunii, NpuyeM pesynbTaT BbiNosHeHMS (onpeaeneHus
pe3ynbTUpyrowero 3HaHEHMﬂ) 3aBUCUT OT TUMNa 2N1EMEHTApPHbIX Bblpa)KEHMm, COCTaBNAOLWMX C/I0XHOE BblpaxeHne. Hanpumep, onepaums
C/IOXEHUS AN LUEeNOYNCNIEHHbIX 3HAYEHWI onpeaenseTcs 1 BbIMOSHAETCS MHAYe, HeXe W CII0XKEeHWEe ANS YMcen C NniaBalowen TOYKON.

Ha ocHoBe 06bsIBNSiEMbIX B NPOrpaMMe KaccoB B MPOrpaMMe MOryT CO3aBaTbCs HOBble 06bEKTbl. DTN 06bEKTbI, B MPUHLMMNE, HUYEM He
OT/INYAIOTCS OT APYrMX O6bLEKTOB, B TOM YMC/IE OT 06LEKTOB — MpeAcTaBuUTeNei npeaonpeneneHHbIX TUNoB. B 4acTHOCTM, CCbIIKM Ha Takue
06BbEKTbI MOTYT UCMOb30BaThCSA KaK 3/1IEMEHTAPHbIE BblpaXKeHUS B BblipaXKeHMAX 6onee CNOXHOW CTPYKTYpbl.

[Na NOCTPOEHUS CNOXHbIX BbIPAXXEHWUI Ha OCHOBE 3/IEMEHTaPHbIX BbipaXKEHWI NMPOM3BOAHbLIX TUNOB C# MpefoCTaBNsEeT Te Xe
BO3MOXHOCTU, UYTO M ANSA BblpaKeHWU npeaonpeaeneHHbIX TUNoB. [nasHas npobneMa 3ak1o4aeTcs B TOM, UTO afirOPUTM BblUMCIIEHUS
3HaYeHUs! BblpaXkeHWs, NPeACTaB/AEHHOro onepaHAaMy BHOBb 06BbABIAEMOro TUMa B COYETAHUN C CUMBOJIaMK oMepaumii, MPUMEHSIEMbIX C
onepaHaaMy AaHHOMo TUMa, HensBecTeH. MpaBuia BbIYMCIEHMS 3HAYEHWUA ANA TAKOro BblipaXKeHWUA A0SXKHbI 6bITb CcreunanbHbIM 06pa3om
onpeaesneHbl MPOrpaMMMUCTOM NpU ONpeAeneHnmn Knacca. 1 npasuna (anropuTM BblUMCIIEHUS 3HAUYEHUS BbipaXkeHMs) 3a4atoTcs nNpu
onpeaeneHnn hyHKUUIA CneunanbHoro Buaa, BbipaXKeHMs Bbl30Ba KOTOPbIX BHELIHE HAaNoOMUHAIOT BbIPaXXEHWS, NMOCTPOEHHbIE HA OCHOBE
onepaHAoB MpefonpeaesieHHOro TUNa M COOTBETCTBYIOLWMX CMMBOJIOB Oonepaumii.

Ileperpyska onepanuii

Meperpy3ka onepaunini B C# saBAseTCA CNocoboM 06bSBNEHUS CEMAHTUKN HOBbIX OMepaunii, KoTopble 0603HaYaloTCcs NPUHSATbIMKU B C#
CMMBOMIAMK onepaumnii.

Meperpy3ska onepaumii CTPOUTCS Ha OCHOBe 06LefoCTYNHbIX (Public) cTaTnyeckux (Bbi3blBaeMblX OT UMEHW Knacca) hyHKUWIA-UYIeHOB C
MCMNOJIb30BaHMEM KJIIOYEBOIr0 CN0Ba operator,

He Bce onepaumu MHOXeCTBa MOryT 6biTb NepeonpeaeneHbl (NeperpyxeHsl) Nogo6HbIM 06pasoM. HekoTopble onepaumm MoryT
neperpy»XaTtbCsl C OrpaHUYEeHUsMHU.

B Tabnuue npnBoANUTCA COOTBETCTBYHOLLAs MHCbOpMaLlI/IH OTHOCUTENBHO NEPErpy3Kkn pasnnyHbiX KaTeropvu‘/i CnMBONIOB onepaumﬁ.

+y = Yy ~, ++, -=, true, false YHapHble CUMBOJIbI OMepauunii, AonycKalwme neperpysky. true n false takxke aBASOTCA
ornepaumsaMm

Fo =0 Fo Vo %o G o Do €5, 33 BuHapHble CMMBOJbI ONepaunii, AoNyCKalLlWwme neperpysKy

==, =, < >, <=, >= Onepaunn CpaBHEHUS NeperpyXatTcs

&&, || YCcnoBHble ormyeckue onepauum MOAENMPYHTCS C UCMOb30BAaHMEM paHee nepeonpeneneHHbIX

onepaumn & un |
(1 Onepaumu AoCTyna K 3/1eMeHTaM MacCMBOB MOAEMPYIOTCS 3a CYET MHAEKCATOPOB
0 Onepauunn npeobpa3oBaHNsa peann3yroTCsa C UCMOIb30BaHMEM KOYEBbIX CNOB implicit p

explicit
t=, -=, *=, /=, %=, &=, =, "=, Onepaunu He NeperpyxarTcs, Mo NpUYNHE HEBO3MOXHOCTU Meperpy3ku onepaunuy npucBOEHUs
<<=, >>=
=, ., ?:, >, new, 1is, sizeof, Onepauuu, He noanexalime neperpyske
typeof

lMpu 3TOM nNpu neperpyske onepaumﬁ anst Ntoboro HOBOro TMNa BbIMOMHAOTCS cneaywuwmne npasuvna.

e npeduKCHbIe onepaumm ++ 1 —— NneperpyxaroTcs napamu;
e ornepauvu CpaBHEHUS MeperpyxatTcs napamu: ecniv neperpyxaeTcs onepauust ==, Takxe A0/HKHA NeperpyxaTtbcs onepaums !=. To
)Ke caMoe OTHOCUTCA K napam < u >, <= n >=,

OnepartopHas pynkuusi. O0bsaBJIeHUE

Meperpyska onepaunii 0OCHOBLIBAETCS Ha CleAyoLwmnx NpuHUMnax:

e onpeaenseTcs ctaTuyeckas onepatopHas dyHKUMA 0coboro Bnaa (CMHTaKCUC 06bSBNEHUS paccMaTpUBaEeTCsl HUXE), B 3arosoBke
KOTOPOW YKa3blBaeTCs CUMBO/ NepeonpeaenseMon onepauum;

e B Tene GyHKUMN peannsyeTcs COOTBETCTBYOLLNI afifrOPUTM, ONpeaenaoWmnii CEMaHTMKY onepaTopHoOn GyHKUMKN (CEMAHTUKY HOBOM
onepauun);

e BblpaXkeHue Bbl30Ba 0MNepaTopHON YHKLMM MMUTUPYET BHELIHWI BUA BblpaXeHMUs, NMOCTPOEHHOIr0 Ha OCHOBE COOTBETCTBYHOLLEr0O
CcCUMBONa onepauum;

® [PV TPaHCASLUMN BbipaXXeHUs, BK/IOYAOLWEro CMMBOJIbI Onepaunii, NpoM3BOANTCS aHaIM3 TUMOB OMepaHAOB AAHHOMO BbipaXeHUs, Ha
OCHOBEe KOTOpPOro naeHTUdUUMpyeTcs COOTBETCTBYIOLWAs onepaTtopHas GyHKUMS, KOTOpOl 1 obecneymBaeTca nepenaya ynpaBneHus
(BO3MOXHO, YTO NMPWU 3TOM aBTOMATUUYECKN PEKOHCTPYMPYETCS COOTBETCTBYIOLLEE BblpaXeHWe Bbi30Ba 0NepaTtopHOn dyHKLMM).

CUHTaKCUC 06BbSABNEHMS ONepaTopHbIX PYyHKUMIA NMpeacTaBneH B Buae MHoxectsa BHO:

operator—-declaration ::=
attributes opt operator-modifiers operator-declarator operator-body

operator-modifiers ::= operator-modifier
::= operator-modifiers operator-modifier



operator-modifier ::= public | static | extern
operator—-declarator ::= unary-operator-declarator

: binary-operator-declarator
::= conversion-operator-declarator

unary-operator-declarator ::=
type operator overloadable-unary-operator (type identifier)
overloadable-unary-operator HEE

binary-operator-declarator ::=
type operator overloadable-binary-operator (type identifier , type identifier)
overloadable-binary-operator ri= 4+

conversion-operator-declarator ::= implicit operator type (type identifier)
1= explicit operator type (type identifier)

operator-body ::= block
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JncTuur 6.1.

Yuapuble onepatopusbie pyHkiuuu. [Ipumep o0bABIeHNS U BHI30BA
using System;
class Point2D
éloat X, Y7

Point2D ()

vkﬁx»ﬁ
o O

Point2D(Point2D key)
{

x=key.x;

y=key.y;

// TleperpyxeHHEE onepauuu o0Os3aHH BO3BpAlATL 3HAUEHMS!

// HosxHBEl 00BABNATHCA kak public m static.

// Tpn sToM npebmkcHas u nocrduxcHas GopMmel onepauwmit ++ u —--—,

// B oTiMumMe OT OPMIMHAJIbHEIX Olepaumi, ceMaHTuyecky HE pasmmuyaoTcs.
// Kaxnmas m3 STuUX olepalui MoxeT OBTb OoObsaBJIeHa MO0 Kak IpeduxcHas:
public static Point2D operator ++ (Point2D par)

{

par.x++;

par.y++;

return par;

}

// nmbo xak mocTouxcHas!

public static Point2D operator -- (Point2D par)

{

Point2D tmp = new Point2D (par);

// CrommpoBasM CTapoe 3HAUeHME.

par.x—--;

par.y--;

// MommomumpoBaniM MCXOOHOE 3HaueHye. HO Bo3Bpamaem crapoe!
return tmp;

}

// YTo Ha caMOM IeJjie e€CTb KPUBO!



static void Main(string[] args)
{
Point2D p = new Point2D();

// B cooTBeTCTBUM C OOBABJeHMeM, [ockl BCETIA IPE®VKCHH, a MuHychH - [OCTO®VKCHH.
pt++; // NOpebuxcHasd.

++p; // TpedurcHasa.

p-—; // TocrdukrcHad.

--p; // HocrduxcHas.

}

}

JincTuHT 6.2.

Bbunapubie onepanuu. Ilpumep 00bsBIeHUS U BHI30BA

CeMaHTUKa Meperpy>aemMoi onepaTtopHoi hyHKLUMM onpeaensieTcs pelaeMbiMm 3aaadaMmn 1 daHTasmen paspaboTumnka:

// BuHapHbE olepaluuy Takxke OOsS3aHLl BO3BpauaTh 3HaueHMS!
public static Point2D operator + (Point2D parl, Point2D par2)
{

return new Point2D (parl.x+par2.x,parl.y+par2.y);

// Peammsyercs ajropuTMm "ciioxeHusa" s3HadeHus Tuia Point2D

// co 3Hauenuem Tuna float.

// OT mepeMeHEl MecT ciaraeMex cyMmma HE V3MEHSAETCS.

// OmHako 3Ta OCOOEHHOCTL Halleil

// omnepaTopHOM dyHkuuM "cioxeHus" (onepaumm "cioxeHmsa") OoJokHa OHTH
// npomnmcaHa NpOTPaMMUCTOM.

// B pesynbraTe nojydaem [IAPY onepaTOpPHEX (QYHKLMM, KOTOPHE OTJIMYA0NTCS
// couckaMu MnapaMeTpos.

// Point2D + float

public static Point2D operator + (Point2D parl, float val)

{

return new Point2D(parl.x+val,parl.y+val);

}

// float + Point2D

public static Point2D operator + (float val, Point2D parl)
{

return new Point2D(val+parl.x,val+parl.y);
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A BOT NpUMeHeHne 3TUX PyHKUMNN. BHellHee CXOACTBO BblipaXeHWUli Bbl30Ba onepaTopHbIX MYHKLUUIA C 06bIYHBIMU BbipaXXeHUSAMU 0YEBUAHO.
M npu 3TOM MHOro cnocoba BbI30Ba ONEPATOPHbIX PYyHKLUMA HET!

...pl + p2...
L..3.14 + p2...
...p2 + 3.14...

Onepaunn CpaBHEHUSI Peann3yroTCs Mo aHaNorMYHOM cxeMe. XOTS HE CYLLEeCTBYET HMKaKMX OrpaHUYEHU Ha TN BO3BpaLLaeMoro
3HaUeHUs, B CUY creumdukm npuMeHeHns (06bIYHO B YCOBHbIX BbIPAXEHUSAX ONepaTopoB ynpasieHusa) onepaumnii CpaBHEHUS BCE Xe
MMEET CMbIC/ OMPeaenaTb UX Kak onepaTopHble GyHKLMK, BO3BpallatoLme 3HaveHns true y false:

public static bool operator == (myPoint2D parl, myPoint2D par2)
{
if ((parl.x) .Equals(par2.x) && (parl.y).Equals(par2.y))
return true;
else
return false;

public static bool operator != (myPoint2D parl, myPoint2D par2)

{

if (! (parl.x).Equals(par2.x) || !(parl.y).Equals(par2.y))
return true;

else

return false;

}

operator true m operator false

B nasectHoM MynbTdunbMe o BuHHm Myxe u Matayke BUHHM fenaeT 3akniyeHne otHocntensHo HEMPABU/IbHOCTWU nuen. OuyeBMAHO, 4TO
no ero npeacraeneHunto obbekTbl — npeacrasutenn JAHHOIO knacca nyen HE yaoBNeTBOPSIOT HEKOTOPOMY KpUTEPWIO.

B nporpamMmMe MOXHO MOMHTEpPEeCcOoBaTbCS HENOCPEACTBEHHO 3HAYEHMEM HEKOTOPOro nons obbekTa:

Point2D pl = new Point2D(GetVal(), GetVal());

// DTO JIOTMYECKOE BHpaxeHMe !
if ((pl.x).Equals(125)) {/*...*/}

Tak noyeMmy xe He CNpocuUTb 06 3TOM y 06bekTa HanpsMyto?
XoTsa 6bl Tak:

// KpuTepmuii MCTMHHOCTM OOBEKTAa 3aBMCUT OT paszpaboTuymka.

// Ecnu 3HaueHMe BHpPaXeHMs B CKOOKax NpMMeT 3HadeHume true,
// TO muesia OKaxeTCd NPaBUJILHO!

if (pl) {/*...*/}



B knacce MoxeT 6biTb 06bsiBNeHa onepauns (onepaTopHas dhyHKUMS) true, KoTopas BO3BpaLlaeT 3HauyeHWe true Tuna bool ang
0603HaueHusa dakTa true n Bo3Bpawaer false B NPOTUBHOM Cllyyae.

Knaccel, Bkao4vaowme ob6bsaBieHns nogobHbix onepaunii (onepatopHbiX MYHKUKWIA), MOTyT 6bITb MCNOMb30BaHbl B CTPYKTYpPE OMepaTopoB
if, do, while, for B KayecTBe YCNOBHbIX BblpaX€HWUN.

Mpw 3ToM, ecnu B knacce 6bina onpeaeneHa onepauusa true, B TOM Xe Kjlacce A0/MKHA 6biTb 06bsiBNeHa onepauus false:

// Tleperpyska OyJeBCKMX ONepaTopoB. IJTo IAPHHE onepaTOpH.

// O6BexkTH Tuna Point2D npuobpeTaiT CIOCOCHOCTH CYOUTbL O NpaBme M Joku!
// A uro ecTb mcTuHa? Kpurepmm UCTVHHOCTM (He myTaTb C MCTUHOM)

// MOTyT OBITH Camble pPas3HEE. B UYaCTHOCTM, CTElNeHb yHaJleHMs OT TOUKM

// ¢ xoopmuHarammu (0,0) .

public static bool operator true (Point2D par

{

if (Math.Sqgrt(par.x*par.x + par.y*par.y) < 10.0) return true;

else return false;

}

public static bool operator false (Point2D par)
{

double r = (Math.Sgrt(par.x*par.x + par.y*par.y));
if (r > 10.0 || r.Equals(10.0)) return false;
else return true;

}
Omnpenenenue onepanuii. KOHLIOHKIUSA ¥ AN3HIOHKIUA

Mocne Toro kak 06bsBNEHbI onepaTopbl true u false, MOryT 6biTb 06bsABIEHbI ONepaTopHble MYHKLUN — KOHBIOHKLMUS U ANSBIOHKUNUS. DTH
dyHKUMM paboTatoT No criefytowemMy npuHumny:

® MoC/ie OLEHKU UCTUHHOCTU (KPUTEPUIA OLIEHKW 3ad4aeTcsl Npu o6baABNEeHUN onepaumin true n false) onepaHAoB KOHBIOHKUUW UK
AVU3BIOHKLUMM YHKLMA BO3BPALLAET CCbIIKY Ha OAWH M3 onepaHAoB IM60 Ha BHOBb CO34aBaeMblit B PYHKUUN O6bEKT;

e B COOTBETCTBUM C paHee 06bSABMEHHbLIMU onepauunsiMn true y false, onepaToOpHble KOHBIOHKLMA U AN3bIOHKLNS BO3BpaLLaloT
JIOrMyeckoe 3HayeHne, COOTBETCTBYIOLEE OTO6PAHHOMY MM BHOBb CO3AaHHOMY O6BLEKTY:

public static Point2D operator | (Point2D parl, Point2D par2)
{
if (parl) return parl; // Onpenmemurb "npaBuibHOCTH" oOBekTa parl Moxem!
if (par2) return par2; // OnpemenuTs "NpaBuibHOCTH" oOBEKTa par2 moxem!
return new Point2D(10.0F, 10.0F); // BepHyJu CCBUIKY Ha

// HOBEHII "HeNnpaBMIIbHEI" OOBEKT.

public static Point2D operator & (Point2D parl, Point2D par2)

{

if (parl && par2) return parl; // BepHyJM CCHUIKY Ha OOMH U3 "MNpaBUIIbHHEX"
// OOBEKTOB.

else return new Point2D(10.0F, 10.0F); // BepHysaM CCBUIKY Ha
// HOBEHII "HeNpaBMIIbHEN" OOBEKT.

}

BbipaxeHue Bbl30Ba onepaTopHOM yHKUMK "AMN3bIOHKUMA" nMeeT BUA

if (pO0 | pl) Console.WriteLine("true!");

A kak ke || n &&?

3TN onepauun CBOAATCS K paHee 06bSIBEHHbIM ONepaTopHbIM MYHKLMAM.
0603HaumMM cnmBonioM T TUM, B KOTOPOM 6blna o6bsaBeHa AaHHas onepaTopHas MyHKUKUS.

Ecnu npu 3TOM onepaHabl onepauuii && unu | | aBnsoTca onepaHaaMu tuna T 1 Ang HUX 6bi1vM 06bsABIEHbI COOTBETCTBYOWME
onepaTtopHble pyHKUUKN operator & () n/unm operator | (), To ANA yCMNELWHOM 3MYNALUUN onepauunii && unm || AONXKHbBI BbIMOMHATLCS
cneayowme ycnoBus:

e TWMN BO3BpaLlaeMoro 3Ha4YeHusl N TUMbl KaXXA0ro M3 napaMeTpoB AaHHOW onepaTopHON MYHKUMM A0MKHbI 6biTh TUNa T. OnepaTopHble
dyHKUNKN operator & yn operator |, onpeaeneHHble Ha MHOXeCTBe onepaHaoB Tuna T, A0MKHbI BO3BpallaTh pe3ynbTupytoLlee
3HayeHne Tuna T;

® K pe3y/nbTMpYyloWeEMy 3HaUeHUO npuMeHsieTcs 06bsiBfeHHast B knacce T onepaTopHas hyHKUWS operator true (operator false),

Mpu aToM npmnobpeTatoT cMbicn onepaunn && unu | |. Ux 3HavyeHne BbluNCISETCA B pe3ynbTaTte KOM6MHaunm onepaTopHbiX MYHKLUWA
operator true() unm operator false() co cnegyWMMn onepaTopHbIMU QYHKUNAMU:

1. Onepauusa x && y NpeACTaBAsSeTCs B BUAE BbIPaXEHWUs, MOCTPOEHHOIr0 HA OCHOBE TPEXMECTHOM onepaumm

T.false(x)? x: T.&(x, V),

roe T.false (x) aBnaeTcs BblpaXXeHMeEM Bbi30Ba 06BbSBNEHHOM B K/lacce ornepaTopHon @yHkummn false, a T.&(x, y) — BblpaXeHUeM
Bbl30Ba 06bSIBIEHHOM B Knacce T onepaTtopHOM PyHKUUK &.

Takum obpa3oMm, cHavana onpegensieTcs "MCTUHHOCTL" onepaHAa X, U eCNn 3HaYeHWEeM COOTBETCTBYIOLLENn onepaTopHOM (yHKLUK
SABJISIETCA JIOXb, Pe3y/NibTaToOM orfnepauun oKasblBaeTCs 3HadyeHue, BbluMCNeHHoe Ana x. B NpoTMBHOM cnyyae onpegensercsa
"MCTMHHOCTL" onepaHaa vy, 1 pe3ynbTupytowee 3HaveHne onpegensercs kak KOHbIOHKLUUA NCTUHHOCTHBIX 3Ha4YeHui onepaHaoB x m
V.

2. Onepauusa x || y npeaAcTaBnsieTcs B BUAE BbIPaXXEHWUS, NMOCTPOEHHOMO Ha OCHOBE TPEXMECTHO onepaunm



T.true(x)? x: T.|(x, y),

roe T.true(x) aBNsSieTCSA BblpaXeHWEM Bbl30Ba 06bSABNEHHONM B Kkfacce onepaTopHoi dyHkumn, a T. | (x, y) — BblpaXeHWeM BbI30Ba
o6bsABNeHHON B knacce T onepaToOpHOM PyHKUMN | .

TakuM obpa3oM, CHadana onpepensieTcs "MCTUHHOCTL" onepaHaa X, U eCnM 3HAaYeHMEM COOTBETCTBYHOLLEN OnepaTopHON (PyHKLUMUMK
SABNSETCA UCTUHA, pe3ynbTaToM OonepauMm OKa3blBaeTCs 3HayeHue, BblYMCIIEHHOe Ans x. B npoTMBHOM cnydae onpepensertcs
"MCTUHHOCTL" onepaHaa v, u pesynbTupylowee 3HavyeHne onpegensetcs kak AU3bIOHKUNA MCTUHHOCTHBIX 3Ha4YeHWn onepaHaoB X U
Y.

Mpu 3TOM B 060UX cny4dasix "MCTUHHOCTHOE" 3HaUYeHue X BbIYMCISIETCS OAWH pa3, a 3HauYeHWe BblpaXKeHUs, NpeAcTaB/IeHHOro onepaHAoM v,
He BblumcnsieTcst Boobuie nMbo onpeaensieTcs oAnH pas.

N BOT pe3ynbTart...

using System;

namespace ThisInConstruct
{

class Point2D

{

private float x, y;
public float X

{

get

{

return x;

}

}

public float PropertyY
{

get

{

return y;

}

set

{

string ans = null;
Console.Write

("Are You sure to change the y value of object of Point2D? (y/n) >> ");
ans = Console.ReadLine() ;
if (ans.Equals("Y") || ans.Equals("y"))

{

y = value;

Console.WritelLine ("The value y of object of Point2D changed...");
}

}

}

public Point2D(float xKey, float yKey)

{

Console.WriteLine ("Point2D ({0}, {1}) is here!", xKey, yKey);
// Kakom-HuOynb CJIOXHBEI 0OS3aTeJsbHbI

// KOI VMHMUMAIM3alUMMY HOAHHEIX — UYJIEHOB KJacca.

int 1 = 0;

while (i < 100)

x = xKey;
y = yKey;
i++;

// A Bce Opyrue KOHCTPYKTOPH B OOA3aTEJbHOM MOPAIKE MNPEeArnoJiaranT

// perslaMeHTHHE PabOoTH MO MHMLMAIM3aUMM 3HAUYeHUul OB6beKTa — U OesanT
// Opy 5TOM eme MHOTO Yero.. .

public Point2D() :this(0.0F,0.0F)

{

int 1i;

for (1 = 0; i < 100; 1i++)

{

// Xopowo, YTO B3HAUEHMA yXe NPOMHULMAJIM3UPOBAHEH!

// 3mech cBoux npobjeMm xBaTaer.

}

Console.WriteLine ("Point2D() 1is here!");

}

public Point2D(Point2D pKey) :this (pKey.x, pKey.y)
{

int i;

for (1 = 0; 1 < 100; i++)

{

// Xopomwo, YTO 3HAYEHMUS yXe NPOMHMUMATIU3UPOBAHE!
// 3mecb cBOMX MNPOOJIEM XBaTaerT.

}

Console.WriteLine ("Point2D({0}) is here!", pKey.ToString());



}

// TleperpyxeHHbe onepauuy OOs3aHE BO3BpallaTh 3HaueHus!

// OneparopHee oyHkuMu! Must be declared static and public.
// TpebukcHas u nocTOUKCHas GOPMEL ++ U —— HE PA3IMUANTCH [0 Pe3yJbTaTy
// BHIIOJIHEHMS (YUTO €CThb KPMUBO) !

// TeM He MeHee OHM 3IeChb PEeaM3yInTCH:

// omHa kak npeduKCHaA. ..

public static Point2D operator ++ (Point2D par)

{

par.x++;

par.y++;

return par;

}

// mpyras — Kak NOCTOUKCHAaSA. ..

public static Point2D operator -- (Point2D par)

{

Point2D tmp = new Point2D (par);

par.x--;

par.y--;

return tmp;

}

// BuHapHBEE ONepauuy Takxe O0g3aHb BO3BpAallaTh S3HAUEHNA!
public static Point2D operator + (Point2D parl, Point2D par2)
{

return new Point2D (parl.x+par2.x,parl.y+par2.y);

}

// OT mepeMeHH MEeCT CJjlaTaeMbBlXx CyMMa

// Point2D + float

public static Point2D operator + (Point2D parl, float wval)
{

return new Point2D (parl.x+val,parl.y+val);

}

// float + Point2D

public static Point2D operator + (float val, Point2D parl)
{

return new Point2D(val+parl.x,val+parl.y);

}

// Tleperpy3ka OYJIEBCKMX ONepaTopos. 2To I[IAPHHE omnepaTop:l.

// O06BexTH THna Point2D nprobperanT CIOCOOHOCTH CYyOUTbH OO MCTMHE ¥ JIKM!
// A uro ecTb ucTuHa? Kpurepum UCTVHHOCTNM (He myTaTb C MCTUHOM)

// MOTyT OBITH CaMble Pas3HBE.

public static bool operator true (Point2D par)

{

if (Math.Sqgrt(par.x*par.x + par.y*par.y) < 10.0) return true;

else return false;

}

public static bool operator false (Point2D par)
{

double r = (Math.Sgrt(par.x*par.x + par.y*par.y));

if (r > 10.0 || r.Equals(10.0)) return false;
else return true;
}

//

public static Point2D operator | (Point2D parl, Point2D par2)

{

if (parl) return parl;

if (par2) return par2;

else return new Point2D(10.0F, 10.0F);
}

public static Point2D operator & (Point2D parl, Point2D par2)
{

if (parl && par2) return parl;

else return new Point2D(10.0F, 10.0F);

}

}

// CTapToOBBIA KJlACC.

class C1
{

static void Main(string[] args)

{

Console.WriteLine(" ")

Point2D p0 = new Point2D() ;
Console.WriteLine("_ ")

Point2D pl = new Point2D(GetVal(), GetVal());
Console.WriteLine(" ")

Point2D p2 = new Point2D(pl);
Console.WriteLine (" ")

// MeHsem 3HaueHue y obbekra pl...



Console.WriteLine ("*****kxkkxm)
pl.PropertyY = GetVal();
Console.WriteLine ("*****kxkkxm)

Console.WritelLine ("pO.x == {0}, pO.y == {1}", p0.X,p0.PropertyY);
Console.WritelLine ("pl.x == {0}, pl.y == {1}", pl.X,pl.PropertyY);
Console.WritelLine ("p2.x == {0}, p2.y == {1}", p2.X,p2.PropertyY);
Console.WriteLine ("#######4##");

p0++;

++pl;

// Tlocyie OOBABIIEHMS ONEPAaTOPHHX OQyHKUMM true m false oBBexTH Kjacca Point2D
// MOTYyT BKJIOYATHCS B KOHTEKCT YCJIOBHOT'O OlleparTopa M ollepaTopa LMKIA.

if (pl) Console.WriteLine ("true!");

else Console.WriteLine("false!");

// KOHBIOHKUMU U OUIBOHKUMU. BeOupaerca o6wbexkT pl wnm pl,
// IJs KOTOPOT'O BEIUMCIIAETCS MUCTMHHOCTHOE 3HAaUEeHMEe.
if (p0 | pl) Console.WriteLine("true!");

if (p0 & pl) Console.WriteLine("true!");

if (pO || pl) Console.WriteLine("true!");

if (pO0 && pl) Console.WriteLine("true!");

for (7 p2; p2++)

{

Console.WritelLine ("p2.x == {0}, p2.y == {1}", p2.X,p2.PropertyY);
}

Console.WritelLine ("pO.x == {0}, pO.y == {1}", p0.X,p0.PropertyY);
Console.Writeline ("pl.x == {0}, pl.y == {1}", pl.X,pl.PropertyY);
Console.Writeline ("p2.x == {0}, p2.y == {1}", p2.X,p2.PropertyY);

}

public static float GetVal ()
{

float fVval;

string str = null;

while (true)

{

try

{

Console.Write("float value, please >> ");
str = Console.ReadLine() ;

fval = float.Parse(str);

return fVval;

}

catch

{

Console.WriteLine ("This is not a float value...");

}

JiucTuHr 6.3.

IIpumep. CpolicTBa M HHAEKCATOPHI

using System;

namespace PointModel

{

class SimplePoint

{

float x, y;

public SimplePoint[] arraySimplePoint = null;

public SimplePoint ()
{

x =
y = 0.0F;
}

public SimplePoint (float xKey, float yKey): this()
{

x = xKey;

y = yKey;
}

public SimplePoint (SimplePoint PointKey) :this (PointKey.x, PointKey.y)
{
}

public SimplePoint (int N)

{

int i;

if (N > 0 && arraySimplePoint == null)
{



arraySimplePoint = new SimplePoint [N];
for (i = 0; 1 < N; i++)
{
arraySimplePoint[i] = new SimplePoint ((float)i, (float)i);

class MyPoint

{

float x, vy’

MyPoint [] arrayMyPoint = null;

int arrLength = 0;
int ArrLength

{

get

{

return arrLength;
}

set

{

arrLength = value;
}

}

bool isArray = false;

bool IsArray // 2TO CBOMCTBO TOJIBKO IJis YTeHMS!
{

get

{

return isArray;

}

}

MyPoint ()
{
x = 0.0F;
y = 0.0F;
}

public MyPoint (float xKey, float yKey): this()
{

x = xKey;

y = yKey;
}

public MyPoint (MyPoint PointKey): this(PointKey.x, PointKey.y)
{
}

public MyPoint (int N)

{

int i;

if (N > 0 && IsArray == false)
{

this.isArray = true;
this.arrLength = N;
arrayMyPoint = new MyPoint [N];
for (i = 0; i < N; i++)

{

arrayMyPoint [i] = new MyPoint ((float)i, (float)i);
}

}

}

bool InArray (int index)

{

if (!IsArray) return false;

if (index >= 0 && index < this.ArrLength) return true;
else return false;

}

// BumManue! OOBABIIEHME MHIEKCATOPA .

// VinmexcaTop HE 4BJSeTCS ONEpaTOPHOM OGYHKUMEN.

// OH obbsBiusgercs kak HECTATUYECKOE MHOXECTBO ONEpaTOpOB
// CO CTAHIAPTHEIM 3aTOJIOBKOM. lIpy €T0 OOBABJIEHUM MCIIOJb3YyeTCHd
// wmoueBoe cyoBO this.

public MyPoint this[int index]

{

get

{

if (IsArray == false) return null;

if (InArray(index)) return arrayMyPoint [index];

else return null;

}

set

{

if (IsArray == false) return;



if (InArray (index))

{
arrayMyPoint [index] .x = value.x;
arrayMyPoint [index] .y = value.y;

}

else return;

}

}

// OOBbaByeHMEe elle ONHOTO (MeperpyXeHHOTO!) uMHOekcaTopa.

// B kauecTBe 3HAUEHMA AJIS MHIOEKCALuy (apamMerpa MHIOEKCALWM)
// WMCHOJb3yeTCcsa CUMBOJIbHAS CTPOKA.

public MyPoint this[string strIndex]

{

get

{

int index = int.Parse(strIndex) ;
if (IsArray == false) return null;

if (InArray(index)) return arrayMyPoint [index];
else return null;

}

set

{

int index = int.Parse(strIndex);
if (IsArray == false) return;

if (InArray (index))
{

arrayMyPoint [index] .x value.x;
arrayMyPoint [index] .y = value.y;
}
else return;
}
}
}

class Classl

{

static void Main(string[] args)

{

SimplePoint spArr = new SimplePoint (8);
SimplePoint wsp = new SimplePoint (3.14F, 3.14F);
SimplePoint wspO;

spArr.arraySimplePoint[3] = wsp;
try

{

spArr.arraySimplePoint[125] = wsp;

}
catch (IndexOutOfRangeException exc)

{

Console.WriteLine (exc) ;

}

try

{

wsp.arraySimplePoint[7] = wsp;
}

catch (NullReferenceException exc)

{

Console.WritelLine (exc) ;

}

try

{

wspO0 = spArr.arraySimplePoint[125];
}

catch (IndexOutOfRangeException exc)
{

Console.WriteLine (exc) ;

}
wsp0 = spArr.arraySimplePoint[5];
MyPoint mpArr = new MyPoint (10) ;

MyPoint wmp = new MyPoint (3.14F, 3.14F);
MyPoint wmpO;

mpArr[3] = wmp;
mpArr[125] = wmp;
wmp[7] = wmp;

wmpO = mpArr[125];

wmpO = mpArr[5];

// B KauecTBe MHIEKCATOPA MCIOJIL3YITCS CTPOKOBEE BHPAXEHUA.
wmpO = mpArr["5"];

// B TOM uuClle MUCHOJb3ylljie KOHKATEHALMIO CTPOK.

wmpO = mpArr["1"+"2"+"5"];

}

}

}



JincTuHT 6.4 .

explicit u implicit. IIpeoOpa3oBanus siBHbIe U HesIBHbIE

Bo3Bpawaemcs k npobnemMe npeobpa3oBaHns 3Ha4YEHUIA OAHOIO TUNA K APYroMy, YTO, B YACTHOCTM, akTyasibHO NPWU BbINMOJIHEHUW onepaumni
npuceamBaHuns. M ecnu ansa anemeHTapHbIX TMNOB NpobneMa npeobpasoBaHus pelaeTcs (C U3BECTHbIMU OrPaHUYEHUSIMU, CBSA3AHHBIMU C
"onacHbiMK" n "6e3onacHbiMU" Npeobpa3oBaHUsMK), TO A BHOBb 06bSABASIEMbIX TUMOB anropuTMbl NpeobpasoBaHns AOMXKHbI
peannsoBbIBaTbCSA pa3paboTyMKaMmn 3TUX KNaccoB.

Jlorvka nocTpoeHunst BHbIX U HesBHbIX Npeo6pasoBaTesnieit 4oCTaToYHO NpocTa. MporpaMMUCT CaMOCTOSITENbHO NMPUHUMAET peLleHune
OTHOCUTENIbHO TOrO:

® KaKOBbIM O/IXXeH 6biTb aNropuT™M nNpeobpasoBaHus;
e 6yaeT v 3TOT aNrOPUTM BbIMOJIHATLCS HEABHO MK HeobxoanMo 6yAeT siBHbIM 06pa3oM yKasbliBaTb Ha COOTBETCTBYOLLEE
npeobpa3soBaHue.

Huxe paccMaTpuBaeTcs NpuMep, coaepKalinin 06bABAEHNs Knaccos Point2D y Point3D, B knaccax npeaycMOTPeHbl airopUTMbI
npeob6pasoBaHna 3HAYEHWUI OT OAHOrO TUMa K APYroMy, KOTOpblE aKTUBU3SUPYHOTCA NMPU BbIMOSHEHWMM ONepaLunin MPUCBOEHNS:

using System;

// OBBABIEHVS KJIIACCOB.
class Point3D

{

public int x,y,z;

public Point3D()
{

x = 0;
y = 0;
z = 0;

public Point3D(int xKey, int yKey, int zKey)
{

x = xKey;
y = yKey;
z = zKey;

// OneparopHas GyHKLMS, B KOTOPOM peanmM3yeTcs ajlOPUTM NpeobpaszsoBaHMs
// BHadeHmsa Tuna Point2D B 3HadeHme Tuna Point3D. 3To npeobpas3oBaHue
// ocymectsngerca HEABHO.
public static implicit operator Point3D(Point2D p2d)
{

Point3D p3d = new Point3D() ;

p3d.x = p2d.x;

p3d.y = p2d.y;

p3d.z = 0;

return p3d;

class Point2D

{
public int x,y;

public Point2D ()
{

x = 0;

y = 0;

}

public Point2D(int xKey, int yKey)
{

x = xKey;

y = yKey;

// OnepaTopHas QyHKLUMSI, B KOTOPOM peaymM3yeTCs aJilOPUTM NpeobpasoBaHMS
// 3nHauveHus tuna Point3D B 3HaueHme Tuna Point2D. 3To npeobpas3oBaHue
// ocymectBasercs c SIBHHM ykazaHMeM HeOOXOOMMOCTM Ipeobpa30BaHUSA.
// TIpMHSATHE pemeHus OTHOCUTEJIbHO NPUCYTCTBUS B OOBABJIEHMM KJIOUEBOTO
// crnoBa explicit BMecTo implicit ompaBmeiBaeTcs TeM, YTO 5TO
// mnpeobpaszoBaHME CONPOBOXHaeTcs noreper mHpopMmaumm. CyleCcTBYeT MHEHUE,
// 4uTo 06 ®TOM OBCTOATENLCTBE NPOTPaMMMCTyY CJllemyeT HalOMMHATL BCSAKMM pas,
// korma OH B IPOTPaMMHOM KOIe CcoOupaeTcs NPMMEHUTb LOAaHHOe NpeobpasoBaHue.
public static explicit operator Point2D(Point3D p3d)
{
Point2D p2d = new Point2D() ;
p2d.x = p3d.x;
p2d.y = p3d.y;
return p2d;

}

// TecTOBEIiI kJjlacC. 3IOecCb BCE MNPOMCXOIUT.
class TestClass

{

static void Main(string[] args)



{

Point2D p2d = new Point2D(125,125);

Point3D p3d; // Ceiuac STO TOJIBKO CChHUIKA!

// DTOM CCBUIKE MNPUCBAMBAETCS 3HAUEHME B pe3yJbTare

// HESBHOT'O mpeo®pa30oBaHms 3HaueHus Tuna Point2D k Tuny Point3D
p3d = p2d;

// VI3MeHMNM 3HadYeHMs [oJielt OOBbeKTa.
p3d.x = p3d.x*2;
p3d.y = p3d.y*2;
p3d.z = 125; // T'maBHOe - mnosBMiach HoBas mHbopMaums,
// xoropas Oymer HoTepsiHa B CJjydyae NPMCBOEHMs BHadeHus Tuna Point3D
// 3HauveHuo Tuna Point2D.
// KioueBoe cyioBO explicit B oOOBABIIEHMM COOTBETCTBYIOLWETO
// Meronma mnpeobpas30BaHMs BEHYXIAET NPOTPaMMMUCTAa [IONTBEPXIATH,
// YTO OH B KypCe BO3MOXHEIX I[OCJIENCTBMI BTOTO Npeobpa30BaHMd.
p2d = (Point2D)p3d;

JiucTuHr 6.5.
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BBepeHue B nporpaMmMmupoBaHue Ha C# 2.0

7. NNekumnna: HacnepoBaHme n nonuMmopcdusmM: sepcua ana neyatm m PDA
HacnepnosaHue n nonuMop@uam siBASKOTCA 0A4HUMK 13 npuHuMnoB OOM. O ToM Kak OHM peanu3oBaHbl B C# B 3TOM nekuunm

HacneposaHue asnsetca ogHUM M3 npuHumnos OOT.

OCHOBbI KJ'IaCCVId)VIKaLWIVI N peanunsauna MeEXaHU3MOB NOBTOPHOI0 MCNOb30BaHUA 1 MO,D,VId)VIKaLI,VIVI kopa. basoBbIn knacc 3agaet obwme
NMpU3HaKn un obuee noBeaeHMe Ass KaccoB-HacNeAHUKOB.

O6wume (Hambonee obwme) cBOMCTBa M METOAbLI HacneayTcs OT 6a30BOro Knacca, B AOMOJIHEHNE K KOTOPbIM A06aBnsoTCs 1
onpegenstTca HOBbBIE cBolicTBa n MeToabl.

Takum 06pasoM, Npexzae BCEro HacneaoBaHWe peannsyeT MeXaHU3Mbl paclumMpeHns 6a3oBoro knacca.

Peanuzauus npuMHUMNOB HacnefoBaHUA Ha rNpuMepe:

using System;

namespace Inheritance 1

{

public class A

{

public int vall A;

public void funl A (String str)
{

Console.WriteLine("A's funl A:" + str);
}

}

public class B:A

{

public int vall B;

public void funl B (String str)
{

Console.WriteLine("B's funl B:" + str);
}

}

class Classl
{
static void Main(string[] args)
{
B b0 = new B();
// OT mMenm obwexTa b0 BH3BBaHa cobcTeeHHas QyHxuma funl B.
bO.funl B("from B");
// OT mMenm obwexTa D0 BHBBaHa yHacjeIoBaHHas OT kjacca A ¢yuxuma funl A.
bO.funl A("from B");

HacaenoBanue u mpo6JieMbI 10CTyIIAa

Mpoun3BoAHbI Knacc HacneayeT oT 6a3oBoro knacca BCE, 4To oH uMeeT. [lpyroe Aeno, YTto BOCMO/b30BaTbCS B NMPOM3BOAHOM Klacce
MOXHO He BCEM HaCNeACTBOM.

[ob6aBnsieM B 6a30BblIl knacc private-yneHsl:

public class A
{
public int vall A = 0;
public void funl A (String str)
{
Console.WriteLine("A's funl A:" + str);
this.fun2 A("private function from A:");

}

// Tlpy omnpenesyieHuy MNePEeMeHHHX

// B C# HMUETO He MNPOMCXOOUT Oe3 KOHCTPYKTOpa M omepaTopa new.
// Haxe eciy OHM ¥ He MNPUCYTCTBYIOT SBHEIM OOpasoOM B KOZE.
private int val2 A = 0;

private void fun2 A (String str)

{

Console.WriteLine(str + "A's fun2 A:" + val2 A.ToString());

}

}

M 06bekT-npeacTaBuTenb knacca B B npuHuune HE MOXeT NonyunTb AOCTYN K private gaHHbIM — 4YjeHaM U PyHKUMAM — uneHaMm Kiacca
A. KocBEHHOe BNMsIHME Ha Takue AaHHble-ufeHbl U PYHKUMU — UfeHbl — nwb Yepes public-dyHKuumn knacca A.

CneayeTt MMeTb B BUAY €lle OAHO BaXXHOe 06CTOATENbCTBO.
Ecnv ynopaaountb Bce (M3BECTHbIE) cneumdukaTopbl gocTyna C# no CTeNeHN UX OTKPbITOCTU

Public , , private



TO HaCﬂeﬂyeMblﬁ KJlacc He MOXeT uMeTb 6onee OTKprTbIVI cneuquKaTop AOCTyna, YeM ero npenok.

Vicnonb3yeMm elle oauH cneundukaTop AoCTyna — protected. DTOT cneundukaTop obecrneymBaeT OTKPbITbIA 4OCTYM K YfeHaM 6a30Boro
Knacca, HO TOMbKO AN NPOM3BOAHOro knacca!

public class A

protected int val3_A = 0;
}

public class B:A

public void funl B (String str)

this.val3 A = 125;
}

static void Main(string[] args)

//b0.val3_A = 125; // 3To ujleH KJjlacCa 3aKpHEIT IJid BHEMHETO MCIOJb30BaHMA!

}

3awuuleHHble YneHbl 6a30Boro knacca AocTynHbl 415 BCEX npsMbiX M KOCBEHHbIX HAaCNEeAHWMKOB AAHHOro Knacca.
W ellle HECKONbKO BaXHbIX 3aMeYaHnin OTHOCUTENIbHO UCMOJIb30BaHUSA cneun@nKaTopoB A4OCTyna:

e B C# cTpykTypbl HE noaaepxuBatoT HacneaoBaHus. MNoaToMy cneundukaTop AocTyna protected B 06bABNEHMN AAHHBIX — YIEHOB M
dYHKUNI — yneHoB cTpykTyp HE MPUMEHSAETCS;

e cneumdukaTopbl AoCTyna AEACTBYIOT M B paMKax NpPOCTPaHCTBa UMeH (MO3TOMY M KNacChbl B HalweM NMpOCTpaHCTBE MMeH 6binun
06bSBNEHbI CO cneumdunkaTopammu goctyna public). Ho B NnpocTpaHCTBE UMEH SIBHbIM 06pa3oM MOXHO WCMOJb30BaTh Wb OAUH
cneuundukaTop - cneuymdmkatop public, nmMbo He NCNONb30BaTb HMKAKMX CreundurKaTopoB.

SIBHOE oOpaleHue K KOHCTPYKTOPY 06a30BOro KJjacca

Mpoaonxaem coBepLIEHCTBOBATb HalM Knaccol A n B, OuepeaHas 3ajava — BbIAICHUTb cnocobsl nepegayun ynpapneHUa KOHCTPYKTOPY
6a3oBoro knacca npun cosgaHunun obbekTa — npeacraBuTens Npon3sBoaHOro Knacca.

TakuM o6pa3oM, nepegaya ynpasneHUs KOHCTPYKTOPY 6a30BOro Knacca OCyLeCcTBASETCS NOCPEACTBOM KOHCTPYKLMK

(...)tbase (. ) {. .0},

KOTOpasi pacrnonaraercs B 06bABIEHUN KOHCTPYKTOpa Kfacca-HacneaHMKa Mexay 3aro/loBKOM KOHCTPYKTopa M TenioM. [ocne Knio4yeBoro
cnoBa base B ckobkax pacrnosiaraeTcsi CNMCOK 3HAYeHM NapaMeTpoB KOHCTpyKTopa 6a30Boro knacca. O4eBMAHO, YTO BbIGOP
COOTBETCTBYIOLLEr0o KOHCTPYKTOpa ONpeaenseTcs TUNoM 3HauyeHuit B cnvcke (BO3MOXHO, MyCTOM) NapaMeTpoB:

using System;

/*private*/ class X
{
}

/*public*/ class A

{

public A(){val2 A = 0; val3 A = 0;}

// K 3TOMy KOHCTPYKTOPY TakKXe MOXHO OOpPaTMTBLCS M3 IPOM3BONHOI'O Kjacca.
protected A (int key) :this()

{vall A = key;}

// A BOT 3TOT KOHCTPYKTOP MNpelHa3HAUEeH MCKJIIYMTEIILHO

// DO BHYTPEHHEIO MCIOJIb30BAHUSM.

private A(int keyl,int key2,int key3)

{vall A = keyl; val2 A = key2; val3 A = key3;}

public int vall A = 0;
public void funl A (String str)

{
Console.WriteLine("A's funl A:" + str);
this.fun2 A("private function from A:");
fun3_A();

}
private void fun2 A (String str)
{
Console.WriteLine(str + "A's fun2 A:" + val2 A.ToString());
}

protected int val3 A;

private void fun3 A ()

{

A a = new A(1,2,3);

a.fun2 A("3To Hame BHyTpeHHee mejio!");
}

}

/*public*/ class B:A
{



// SiBHEIE OOpaleHMs K KOHCTPyKTOpaM 6a30BOTO Kjacca.
public B() :base(){vall B = 0;}

public B(int key) :base(key) {vall B = key;}

}

class Classl

{

static void Main(string[] args)
{
B b0 = new B(125);
}

}

JmcTunr 7.1.

[na co3gaHns 06bEKTOB B NMpOrpaMMe MOXHO MPUMEHSTb KOHCTPYKTOPbI TPEX CTEMeHel 3alunTbl:

public - npu co3gaHMM 06BEKTOB B paMKax AAHHOIro MPOCTPAHCTBa MMEH, B MeToAax to6oro Knacca — 4YfieHa A4aHHOro NpocTpaHCcTBa
MUMEH;

protected - npu co3gaHnn 06BbEKTOB B paMKax MpPOM3BOAHOMO Kjacca, B TOM Yuc/e Npu nocTpoeHun 06beKToB NpoOU3BOAHOrO Kacca, a
TaKXe AN1d BHYTPEHHEro UcnoJib3oBaHMA KnacCoMm — BfagenbueM JaHHOMNO0 KOHCTPYKTOPA;

private - NMPUMEHAETCA UCKNIOYNTENTbHO AJ19 BHYTPEHHEro MCnojib30BaHUA KJlaCCOM-BnaaenblueM AaHHOMo KOHCTPYKTOpa.
Kto ctpoutr BA3OBBIU DJIEMEHT

Tenepb (B paMKax TOoro xe I'IpI/IJ'IO)KeHl/IFI) NMOCTPOUM ABa HOBbIX Knacca:

class X

{

}

class Y:X
{

}

// BTo yxe B Main|()
Y y = new Y();

Bcs paboTta no cosgaHuio obbekTa — NpeacTaBuTeNs Knacca Y nNpu SIBHOM OTCYTCTBMM KOHCTPYKTOPOB MO YMOJIYaHMIO BO3flaraeTcs Ha
KOHCTPYKTOPblI YMOTHYAHUSA - Te camble, KOTOpblE CaMOCTOATE/IbHO CTPOUT TPaHCASATOP.

Ocobbix NpobneM He 6yaeT, ecnv B NMPOU3BOAHOM K/lacce sSiBHbIM 06pa3oM HauaTb 06bABNSATL KOHCTPYKTOPbI:

class X
{
}

class Y:X

public Y (int key) {}
public Y () {}

}

// BTo yxe B Main|()
Y yO = new Y ();
Y yl = new Y (125);

C 3TOro MOMeHTa B NMPOM3BOAHOM Kflacce HeT 60Jiblle KOHCTPYKTOpa YMoNYaHus. Tenepb BCe 3aBUCUT OT COOTBETCTBUSI onepaTopa
onpefeneHns o6bekTa NOCTPOEHHOMY HAaMU KOHCTPYKTOPY.

O6bABMM B MPOU3BOAHOM Knacce oba BapMaHTa KOHCTPYKTOPOB. M onaTb Bce xopowwo. KOHCTpYKTop yMonyaHua 6a3oBoro knacca (ToT,
KOTOPbIV CTPOUTCS TPAHCASTOPOM) MPOAO/IKAET UCMPABHO BbIMOJIHATL CBOK paboTy.

Mpo6ieMbl B NPOM3BOAHOM Kflacce BO3HUKHYT, ec/in B 6a30BOM Klacce NnonbiTaTbCs 06bABUTL BapuaHT KOHCTPYKTOpa C napaMeTpamu:

class X

{

public X (int key) {}

}

class Y:X

{

public Y (int key) {} // HeT kxoHCTpykTOpa yMoJidaHua ©az30BOTO kjacca!
public Y(){} // Her xoHCTpykTOpa yMONYaHmus ©Gasz30BOTO kjacca!

}

// BTo yxe B Main|()
Y yO = new Y ();
Y yl = new Y (125);

M 3p0ecb TpaHCNATOP HayHeT 06mxaTbCsA HA KOHCTPYKTOPbI MPOM3BOAHOIO Knacca, Tpebya ABHOIMO obbsiBNeHMs KOHCTpyKTOpa 6a3oBoro
knacca bE3 napameTpoB. Ecnn BCnoOMHUTL, 4To npu JIIOBOM BMewaTenbCTBE B A€N10 NOCTPOEHUS KOHCTPYKTOPOB TPaHCAATOP CHMMaeT C
cebs BCIO OTBETCTBEHHOCTb, MPUYNHA HEMOAOBAHUSA TPAHCIATOPa CTAHOBUTCSA OYEBMAHON. BO3MOXHbI ABa BapvaHTa pelleHuns npobnembi:

® ABHbIM 06pa3oM 3aCTaBWUTb paboTaTb HOBbI KOHCTPYKTOP 6a30BOro Kiacca,
® CaMOCTOSITENIbHO 06bABUTL HOBLIM BapuMaHT KOHCTpPyKTOopa 6e3 napaMeTpoB:

class X

{

public X () {}
public X (int key) {}
}



class Y:X

public Y (int key) {}
public Y () :base(125) {}
}

// BTo yxe B Main|()
Y yO = new Y();
Y yl new Y (125);

ITepeonpenesenue 4ieHOB §a30BOro Kiacca

Mpy 06bABNEHWUM YNEHOB MPOU3BOAHOIO Knacca B C# paspelleHo UCMoMb30BaTb Te XE CaMble MMeHa, KOTopble NMPUMEHSINCE MNPy
06bSABMEHUN UIeHOB 6a30BOro Kfacca. JTO KAacaeTcs Kak MeTOM0B, TaK M AaHHbIX — Y/1eHOB 06bABASEMbIX KNaCCoB.

B 3TOM cny4yae cCOOTBETCTBYIOLUME YSIEHbI 6a30BoOro knacca cynTarTCs nepeonpeaeneHHbIMn.

Cﬂe,D,yPOLLlIAVI I'IpOCTOl;i CbpaFMeHT KOoAa CoOAEPXUT 06bsiBneHns 6a3o0Boro n Nnpon3BOAHOIO Kaccos. 0Ocoboe BHMMaHME B 3TOM npumepe
cnefyeT yaenuTb KJKOYEBOMY C/IOBY New B 06bSBNEHUM OAHOMMEHHbIX YJIEHOB B MPOM3BOAHOM Kjlacce. B AaHHOM KOHTEKCTe C/I0BO new
BbICTYMNaeT B KayecTBe MoAudMKaTopa, KOTOPbIA MCMOMb3yeTcs AN SBHOro o6o3HauyeHus nepeonpenensieMbix 4ieHoB 6a3o0BoOro knacca:

using System;
namespace Inheritance 2
{
class X
{
public X () {}
public X (int key) {}

public int g0;
public int g;
public void funO ()
{
Console.WriteLine("class X, function funO()");
q = 125;
}

public void funl ()
{

Console.WriteLine("class X, function funl()");
}
}

class Y:X
{
public Y (int key) {}
public Y () :base(125) {}
new public int g; // Ecam onycTuTb MOOMOMKATOP NEw —
new public void funl() // noaBuTcs npepynpexzeHue o6 OXMIOAEMOM NEW. . .
{
base.funl (); // OOpameHue k NepeolpelesieHHEM dYjieHaM 0as30BOTO KJjlacca.
base.q = 125;
Console.WriteLine("class Y, function funl()");
}
static void Main(string[] args)
{
Y yO = new Y ();
Y yl = new Y (125);
// A M3BHEe IepeolpelesieHHEE UJIeHH 0a30BOTO KJjlaCcCa HEe BUOHHL.
yO0.funl () ;
y0.qg = 100;
yO0.funoO () ;
y0.q0 = 125;
}
}
}

JmcTurr 7.2.

Mpu nepeonpeneneHnun HacneayeMoro YieHa ero o6bsiBfieHMe B Kiacce-HacneAHWKe A0MKHO NpeaBapsaTbcs MoamdukaTopom new, Ecim
3TOT MoaAndUKaTOp B 06BABIEHUN NPOM3BOAHOMO Klacca OMyCTUTb — HUYEro CTPALLIHOMO He Mpou3oiaeT. TpaHCAATOP BCEro NuWb BblAACT
npeaynpexaeHue 06 oXxnMaaemMoM crieumdukaTope new B ToUKe 06bsABNEHUA NepeonpeaenieMoro YieHa Knacca.

[eno B TOM, 4YTO nepeonpeaeneHHble YneHbl 6a30BOro knacca npu "B3rnsae" Ha NpomM3BOAHbLIN kKnacc "m3BHe" He BMAHbI. B npon3BoaHOM
Kflacce OHW 3aMeLLatoTcsl nepeonpeaeseHHbIMU YeHaMU, U HEMOCPEACTBEHHbIA AOCTYMN K 3TUM YsieHaM BO3MOXEH TOMbKO U3 DYHKUUIA —
yneHoB 6a30BOro M NPOU3BOAHOIO Kiaccos. Mpu 3ToM Ans obpalleHus K nepeonpeaesieHHOMY YeHy M3 MeToAa NpPOM3BOAHOMO Kiacca
MCMOJIb3yEeTCsa K/loYeBoe CNoBo base,

Mo MHeHuto cosaaTenel s3bika C#, TOT akT, 4TO paHee (40 MOMEHTa ero rnepeonpeaeneHns) BuAMMbIN YneH (6a3zoBoro) knacca cran
HeAOoCTYNEH N HEBMAMM U3BHE (B pe3ynbTaTe ero nepeonpeneneHns B NpoM3BOAHOM Knacce), TpebyeT SsBHOro AOMNOJHUTENBHOMO
NoATBEPXXAEHUS CO CTOPOHbI NMporpaMMucTa.

O6bsABNEHNEe Knacca MOXET CoAepXaTb BIOXKEHHOE (MU BHeApeHHOE) 06bsBNeHUe knacca. C# AonycKaeT U Takme 06bsBeHUS:

class X

{

public class XX
{
}

}



OpHOBpEMEHHOE BKIHOUYEHME SIBHOMO 06bsABEHUS Kacca UanM CTPYKTYpPbl C OAHMM U TEM Xe MMEHEM B 6a30Bblii U MPOU3BOAHbIN Kacchl
Takxe TpebyeT ABHOWN crneunduKkaumm C NOMOLLbI MoandmMKaTopa new:

class X
{

public class XX
{
}

}

class Y:X

{

new public class XX
{
}

}

MO,CI,MCbMKaTOp new MCNoJib3yeTca Npu nepeonpeaeneHnn O6LLle,D,OCTYI'|HbIX 06bSBNEHUI U 3aLUMLLEHHBIX 06BbSBIEHNI B npon3sBoAHOM Knacce
Ansa ABHOro ykKasaHua CbaKTa nepeonpeaeneHns.

HacaenoBanue u new-moauduxarop

oT0T MO,D,VICbMKaTOp NUCNOoNb3yeTcda npu 06bsIBNEHMM KNacca-HacneaHnKka B TOM cny4yae, ecnv Haao CKpbITh CbaKT HacneaoBaHuaA
06bSBNAEMOro YneHa Knacca.

public class MyBaseC
{

public int x;

public void Invoke ()

O6bsBneHMe uneHa knacca Invoke B HacneayeMoM Kiacce cKkpbiBaeT MeTos Invoke B 6a30BOM Kracce:

public class MyDerivedC : MyBaseC
{

new public void Invoke ()

A BOT AaHHOe-uNeH X He 6b10 CKPbITO B MPOM3BOAHOM KJlacCe COOTBETCTBYIOLMM YJIEHOM, CNefoBaTelbHO, OCTAeTCs AOCTYMHbIM B
npon3BoAHOM Knacce.

COKpbITUE MMEHM uUfleHa 6a30BOro Knacca B MPOM3BOAHOM KJlacCe BO3MOXHO B O4HOW U3 cneayowmnx dhopm:

® KOHCTaHTa, noJjie, CBOMCTBO WAN BHEAPEHHbIW B K/1AacC TUM MK CTPYKTypa ckpbiBaloT BCE ogHOMMeHHble YneHbl 6a30BOro knacca;
® BHEJPEHHbIN B KAcC UM CTPYKTYPY MeToA CKpbiBaeT B 6a30BOM Kjlacce CBOWCTBA, MOJIS, TUMbl, 0603HAaUYEHHbIE TEM XE CaMbIM
MAEHTUMHUKATOPOM, @ TaKXe OAHOMMEHHbIE METOAbl C TOWM K& CaMOW CUIrHaTypoWn;

o 06bsIBNISiEMble B NMPOU3BOAHOM KJlacCe WHAEKCATOPbl CKPbIBAOT OAHOMMEHHbIE UHAEKCATOPbl B 6a30BOM KJlacce C aHanormyHom
CUTHaTYpOW.

OLI,HOB[’.)EMEHHO(:_l Mcnosib3oBaHMe B Npon3BOAHOM Kiacce 4YJieHa 6a30BoOro kiacca u ero rnepeonpeaeneHHoOro NOToMKa aABnseTcs OLNB6KOM.
Honnoe kBanupuuupoBannoe umsi. [IpuMepbI HCMOJIB30BAHAS

B aToM npumMepe n 6a3oBbin BC-, 1 npon3BoaHbIi DC-Knaccbl MCMOMb3YOT 04HO M TO Xe uMsa Ana 0603HauyeHnss 06bsaBIsSieMoro B 060mx
Kfaccax uneHa Tuna int, New-moamdukaTop nogyepkmnsaeT akT HEAOCTYNHOCTU YfieHa x 6a30BOro Kjlacca B NMPOM3BOAHOM KJlacce.

OfHaKo 13 NpoM3BOAHOMO Kacca BCe-TakM MOXHO 06paTUTbCs K nepeonpeaeneHHoMy nosio 6a30BOro kaacca ¢ UCNosib30BaHUMEM MOSTHOMO
KBanMdOULUMPOBAHHOIO UMEHW:

using System;

public class BC

{

public static int x = 55;
public static int y = 22;
}

public class DC : BC

{
new public static int x = 100; // Illepeonpenmenunu ujieH 6a30BOTO KJjacca
public static void Main()

{
// HoCTyn K MEepPeOoNpelleJIEeHHOMY YJIeHY X:
Console.WritelLine (x) ;
// DocTyn k ujieHy ©asz0BOTO KJjlacca X:
Console.WriteLine (BC.x) ;
// DocTym K UYJieHy V:
Console.WriteLine(y) ;

}
}

B npov3BoAHOM knacce DC nepeonpenensercs BAOXKeHHbIN knacc C.

B pamkax nMpov3BOAHOMO Kiacca JIerko MOXHO €co34aTb 06bEeKT — MpeacTaBuTENb BIOXEHHOrO nepeonpeaeneHHoro knacca C. Ans
CO34aHnsa aHanorm4yHoro obbekTa — npeacraBuTens 6a3o0Boro kiacca Heo6xoAMMO UCMO/b30BaTh MOJIHOE KBANMPUUMPOBAHHOE NMS:



using System;
public class BC
{
public class C
{
public int x = 200;
public int y;
}
}

public class DC:BC

{

new public class C // BioxeHHH kjlacc 6as0BOTO KJjlacCa CKPHBAETCS
{

public int x = 100;

public int y;

public int z;
}

public static void Main()
{
// VI3 NpOM3BOOHOTO KJIACCA BUIEH NepPeOolpelesIeHHBI BJIOXEHHBEI KJIACC:
C sl = new C();
// TloslHOEe ¥MMSa MUCHOJIb3YEeTCs IJid OOCTyNa K KJACCy, BJIOXEHHOMY B Oa30BBIA:
BC.C s2 = new BC.C();
Console.WriteLine(sl.x);
Console.WritelLine(s2.x);
}
}

IIpexpamenne HacnenoBanus. sealed-cnenuguxarop

MpUHLMN HacneaoBaHMsA AOMNYCKAET HEOrpaHUYEeHHYo ry6uHY nepapxumn HacneaoBaHusi. Mpon3BoAHbIN Knacc, ABASIOWMIACS HacieaHUKOM
6a30B0Oro KJflacca, MOXET B CBOK oyepedb CaM 0KasaTbCA B posiv 6a30Boro knacca. OgHaKo He Bceraa npoAos/iKeHUe Lenoykn "npeaok-
NOTOMOK" MOXET 0Ka3aTbCs LieniecoobpasHbIM.

Ecnu npu pa3pa60TKe KnacCa BO3HUKNa CUTyauuda, npum KOTOpOﬁ hanbHelwee coBepLIEHCTBOBaHME U nNepeonpeaeneHne BO3MOXHOCTEM
Kflacca B Aefie pelleHns cneunduruyecknx 3ajay oOKaXeTcs HexenaTenbHbIM (CKOTIbKO MOXHO 3aHMMaTbCs nepeornpeaeneHneM yHKUNN
CbOpMaTVIpOBaHI/IH), Kflacc MOXET 6bITb 3aKpbIT Ansa AanbHelWwero HacneaoBaHu s, 3akpbITUe Knacca obecneumnBaeTcs CI'IeLJ,Md)VIKaTODOM
sealed, MNpwn 3TOM 3aKpbIBATbCA A8 HacNefoBaHNSA MOXET KaK KJlacC Le/IMKOM, TakK U OTAeSIbHble ero YsieHbl:

sealed class X
{
}

class Y:X // HaciemoBaHume OT KjlacCa X HEBO3MOXHO

{

A Tak 3aKpeEBaeTCHA OJid NepeonpenesieHrsa QyHKLUMA — dYJIeH Kjlacca:

class X

{

sealed public void £0()
{

class Y:X

{

public void £0() {}

// Hacnenosaume (nepeonpenesnenure) f£0, oOBIBIEHHOM B X, 3alpeleHO!

}
AOcTpakTHbIE PYHKIIUM U A0CTPAKTHBIE KJIACCHI

Mpn peanusaumm npuHUMna HacnegoBaHus 6a3oBbilt knacc Bonowaetr HAMBOJIEE OBLUME 4epTbl pa3pabaTbiBaeMOro CEMENCTBA K1accoB.
MosToMy Ha 3Tane pa3paboTky 6a30BOro knacca 4acto 6biBaeT AOCTATOYHO NMWb 0603HAUNTL MHOXECTBO (PYHKLMIA, KOTOpble ByayT
onpefensTb OCHOBHbIE YepTbl NoBeAeHUs 06bekTOB — npeacTaBUTesNel NPOU3BOAHbIX KAaCCOoB.

Ecnu 6a30BbIli knacc 06bABNSETCA, UCXOAS U3 CrieAyLWwmnX NpeanocbUloK:

e 6a30BbIN KJTAaCC UCMOJIb3YETCSA UCKIOYUTENBHO Kak OCHOBA ANsi 06bSIBNEHWNSI KNAacCOB — HacleaHWKOB,

e 6as30BbIli knacc HUKoraa He 6yaeT UCNoNb30BaH ANS onpeaeneHus 06beKToB,

® yacTb MYHKUMI — uneHoB (BO3MOXHO, BCce) 6a30BOro knacca B 0b6si3atesibHOM NOpsAKe nepeonpeaensercs B NpOM3BOAHbIX Kiaccax,
TO onpeaeneHne Takmx QyHKUMA Aaxe B cambix o6Wmx YyepTax (3aronoBok yHKUUU M Teno, coaepxallee BapuaHT onepatopa
return) B 6a30BOM K/lacCe INWEHO BCAKOro CMbicna.

class X

{

public int £0()

{

// Eciu, B COOTBETCTBMM C BaMEICJIOM paspaborumka, 5TOT Kon BCETIA
OymeT HeNoCTyIeH,

// TO 3adyeM OH B [PMHLMUIE HYXEH?

return 0;



class Y:X

{
new public void £0()

Takoi Koa HUKOMY He HyxeH, n C# no3sonseT usberatb NOA0OHbIX CTPAHHbIX KOHCTPYKLUMIA. BMecTo nepeonpenensemon "3arnywkmn"
MOXHO MCMNONb30BaTb 06bsAB/IEHNE abCTPaKTHOM DYHKLUNU.

CUHTaKcKC 06bsiBNeHNs abCcTpakTHOW yHKUMM npeanonaraeT UCMNonb30BaHWe KTOYEBOro cnoBa abstract n nosiHoe oTCyTCTBME Tena.
Ob6bsiBNeHMe abCTpakTHOM (PYHKLMM 3aBEpLUAETCS TOUKOM C 3ansaToMn.

Knacc, cogepxalmin BXOXAeHUs abCcTpakTHbIX (X0Ta 6bl ogHoN!) yHKUMIA, TakXe AO/HKEH COAEp)XaTb B 3arosioBke 06baBneHus
cneumndumkaTop abstract,

B nNpou3BOAHOM Kkflacce COOTBETCTBYHOLWAS nepeonpeaensemas abcrpakTHas dyHKUMA 0653aTeNbHO A0/KHA BKOYATb B 3arosioBOK
dyHKkunn cneumndukatop override, Ero Ha3HayeHWe — ABHOE yKa3laHue dakTa nepeonpeneneHns abcTtpakTHOW dyHKUUN.

ABCTpaKTHbIN Knacc pakTU4eckn coaepxuT 06bsaBneHnss Hepeann3oBaHHbIX MyHKUNMIA 6a30Boro knacca. Ha ocHoBe abCcTpaKTHOro knacca
HEBO3MOXHO onpeaennTb 06bekTbl. [TonbiTka CO3A4aHUS COOTBETCTBYOLWEro 06bekTa — npeacTaBUTeNs abCcTpakTHOrO Knacca NpMBOANT K
owmnbKe, NOCKONbKY B Kiacce He onpeaesneHbl anropuTMbl, onpeaensitowme nopeseHme obbekra:

abstract class X // ABCTPAKTHEI KJIACC C OOHOM abBCTPAaKTHOM OGYyHKUMEN.
{

public abstract int £0();

}

class Y:X

{

// TlepeonpemnesieHne abCTPAKTHOM OYHKUMU IIOJDKHO

// comepxaThb crneumbmraTop override.

public override void £O (

static void Main(string[] args)

{

X x = new X(); // NO!

Y yO = new Y (125);

// PaboraeT mnepeonperneneHHas abcTpakTHas ObyHKLMS!
y0.£0();

}

Ewe npumep:

using System;

namespace Interfacell

{

// AOCTPaKTHHM KJACC.

abstract class aXl

{

public int xVal;

// EDO KOHCTPYKTOPHl MOT'YT MCIOJIb30BATLCS NPU [NOCTPOESHUN
// OBBEKTOB KJIACCOB-HACJIEOHUKOB .
public aXl (int key)

{

Console.WriteLine ("aX1({0})...", key);
xVal = key;

}

public aX1 ()

{

Console.WriteLine ("aX1()...");
xVal = 0;

}

public void aX1FO0 (int xKey)

{

xVal = xKey;

}

public abstract void aX2FO0();
}

class bXl:aXl
{

new public int xVal;

public bX1 () :base(10)

{
xVal = 125;
Console.WriteLine



("bX1 () :base(10) ... xVal=={0},base.xVal=={1}...", xVal, base.xVal);
}

public bX1 (int key) :base(key*10)

{

xVal = key;

Console.WriteLine ("bX1({0}) :base({1})...", xVal, base.xVal);
}

public override void aX2FO0 (
{

xVal = xVal*5;

base.xVal = base.xVal*100;
}

}

class Classl

{

static void Main(string[] args)

{

// Hu npu kakmx OBCTOATENIbCTBAX HE MOXET CJIYXUTb OCHOBOM IJid

// mocTpoeHymsa OOBEKTOB. Jlaxe ecyy He COLEPXUT HM ONHOTO OOBABJIIEHUS
// aBCTPakTHOM GYyHKLNMM.

//aX1l x = new aX1();

bX1l x0 = new bX1();

x0.aX1F0(10); // BeizBamu HeaOCTPaKTHYD OYHKUMO 6a30BOTO abCTPAKTHOTO KJjacca.
bX1l x1 = new bX1(5);

x1.aX2F0 () ; //BusBanu nepeonpenesieHHyn OGyHKLUMIO. B 6a30BOM KjlaCcCe 3TO

// abcTpakTHas GYHKLMA.

}

}

}

Jncruur 7.3.

Ccblika HAa 00bEKT 02a30BOro0 KJjiacca

3TO yHMBepcanbHas CCcblika 45 nboro ob6bekTta NpouM3BOAHOIO TUMa, HacneaylLwero AaHHbi 6a30BbIN Knacc

using System;

namespace Inheritance 3
{

class X

(//
public int g0 = 0;
public int g = 0;

public void funO ()
{

Console.WritelLine ("class X, funO()");

}

public void funl ()
{
Console.WritelLine("class X, funl()");
}
y//

class Y:X
{//
new public int g = 0;
new public void funl ()

{
Console.WriteLine("class Y, funl()");

}

public void fun0O0 ()
{

Console.WriteLine("class Y, fun00()");
}
Y/
class Z:X
(//

new public int g = 0;
new public void funl ()
{
Console.WriteLine("class 7, funl()");

}

public void funOO0 ()
{
Console.WritelLine ("class Z, fun00()");
}
Y/

class StartClass
{//

static void Main(string[] args)




{

X x = null; // MpocTo cceuika !

// OBBEKTH — NPEenCTaBUTENM [IPOM3BOIHHX KJIACCOB-HACJEIHMKOB.
Y v =new Y(); y.fun0(); y.fun00(); y.funl();

Z z =new Z(); z.fun0(); z.fun00(); z.funl();

// HacTporika 6a30BOM CCBUIKMU.

x = vy; x.fun0(); x.funl(); x.q = 100; x.g0 = 125;

x = z; x.fun0(); x.funl(); x.g = 100; x.q0 = 125;

}
Y/

}

JmcTunr 7.4.

Pe3ynbTaT:
class X, funO()
class Y, fun00 ()
class Y, funl()
class X, funO()
class Z, fun00 ()
class 7z, funl()
class X, funO ()
class X, funl ()
class X, funO()
class X, funl ()

Bonpocos He 6yAeT, eciM pacCMOTPETb CXeMy 06bekTa — MpeacTaBuTens knacca Y.

X

X

public int g0 = 0;
public int g = 0;
public void fun0(){...}
public void funl(}{...}

Y

new public int q = 0;

new public void funl(){...}
public void fun00(){...}

BOT 4TO BUAHO U3 CCbIKM Ha 06BEKT Kacca X, HaCTPOEHHOro Ha 06beKkT — npeacTaBUTENb NPOM3BOAHOIO knacca. CxemMa obbekTa —
npeacTaBuUTENs knacca Z M COOTBETCTBYHOLWMI "BUA" OT CCbIJIKM X BbIFSAST aHANOrMYHbIM 06pa3oMm.

Onepauuu is u as

Mpn Npeobpa3oBaHMSX CCbITOYHbBIX TUMOB MCMOMb3YOTCA onepaumMm npeobpasoBaHus is u as. BoT ko4, WIIOCTPUPYHOLLUMIA 0COBEHHOCTMU
NMPUMEHeHUs onepauun is u as:

using System;

namespace derivationOl
{

// BasoBuM Kjacc.. .
class X

{//
public int f1 (int key)
{

Console.WriteLine ("X.£f1");
return key;

}

Y/ 7/

// TIPOMBBOOHEIA. . .

class Y:X

{//
new public int f1l (int key)
{

Console.WriteLine ("Y.£f1");
base.fl (key) ;

return key;

}

public int yfl (int key)

{

Console.WriteLine ("Y.y£f1l");
return key;

}



Y/

// TIpOM3BOOHEIA. . .

class Z:X

{//

public int zfl (int key)

{

Console.WriteLine ("Z.zf1");
return key;

}

Y/

class Classl
{
static void Main(string[] args)
{
int i;
// Bcero muib CCBIUIKM Ha OOBEKTH. . .
X x;
Y y;
Z z;

Random rnd = new Random() ;

// VI BOT TakO} TECTOBEII NPMMEP I[IO3BOJISET BHESBUTbH OCOOEHHOCTM [IPVMEHEHMS
// omepaumit is u as.

for (1 = 0; 1 < 10; i++)

{

// Ccpuika Ha OOBEKT Gasz30BOTO KJjlacCa CJlydalHBEIM O0pasoM

// HacTpauMBaeTcs Ha OOBEKTH NPOM3BONHOTO KJjacca.

if (rnd.Next (0,2) == 1)
x = new Y();

else
x = new Z();

// BeizoB mMeroma fl He BHBHBaAeT NPOOJEM.
// MeTonm 6as30BOTO KjlacCa MMEETCS y KaxZoro OOBEeKTa.
x.£1(0);

// A BOT BHI3BATH METOIN, OOBABJICHHENI B MNPOU3BOIHOM KJIACCE
// (c ucnosb30BaHMEM OINEpalUyVM SBHOTO [NPMBENEHMS Tuna),
// ymaercs He Bcerpma. Meronm yfl Owul oObaBJIEH Jmmb B kjacce Y.
// Hwxe onepaumud is NpuMHUMAET 3HAaUeHue true JMib B TOM Cjydae,
// ecnm cceika Ha OOBEKT 0a30BOTO Kjacca ObUla HAacTpoeHa Ha OOBEeKT
// xnacca Y.
if (x is Y)
{
((Y)x).yf1l (0); // VI TOJNBKO B BTOM CJlydae MOXHO BEI3BATH METOX,
// obbaBneHHE B Y.

}

else
{
((2)yx) .zf1 (1); // A B NPOTMBHOM CJlydae MONHTKa BeI3OBA yIl
// npuBena ©Ob K kaTacrpobde.
try

{
((Y)x).yfl (0);
}
catch (Exception ex)
{
Console.WriteLine ("-1-

}

+ ex.ToString());

// A Temepb OOBEKT, anpeCyeMbll CCEUIKOM Ha Oas30BHII KJIACC, HANO MONLTATbLCSH
// TPABWIBLHO mnepeampecoBaTh Ha CCBUIKY COOTBETCTBYOWETO Tumna. /M 3TO Toxe
// ymaercs cpeslaTb He Bcerza. SIBHOE NPMBENEHME MOXET BHI3BATH MCKJIOUEHMUE.

try
{
z = (2)%;
}
catch (Exception ex)

{

Console.WriteLine ("-2-" + ex.ToString());
}
try

{

y = (Y)x;

}
catch (Exception ex)

{

Console.WriteLine ("-3-" + ex.ToString());

}

// 3mechb moMoraeT omnepauus as.

// B cllydae HEBO3MOXHOCTM Mepeanpecauyuyu COOTBETCTBYWIAS CChUIKA OKa3bBAETCH
// ycraHoBjeHHOV B null. A 3Ty NPOBEPKY BHIIOJHUTL MpOIE. . .

if (rnd.Next (0,2) == 1)
{



Z = X as %Z;

if (z != null) z.z£fl(2);

else Console.WriteLine("??27?22°?2"
}
else

y = X as Y;
if (y != null) y.yfl(3);
else Console.WriteLine(" !ttt 1m

JmcTunr 7.5.

Boxing u Unboxing. [IpuBenenue k Tuny object

Jlro6ort Tun .NET cTponTtcs Ha ocHoBe 6a30Boro Tuna (Hacneayer) object, 3T0 03HayaeT, uTo:

e MeToAbl 6a30BOro TMna object AOCTYMHbI K BbIMNOSHEHWIO NO6bIM (MPOM3BOAHbLIM) TUMOM,
e 060l 06bekT (He3aBMCMMO OT TMMa) MoXeT HbiTb Npeobpas3oBaH K TNy object n obpaTHo. [eaTenbHOCTb MO NpuBeAeHUI0 0bbekTa
K Tuny object Ha3biBaeTcsa Boxing, Ob6paTHoOe Npeobpa3oBaHme HasbiBalT Unboxing,

MpvMepbl Bbi30Ba MeTOAOB 6a30BOro Kacca:

int i = 125;
i.ToString() ;
i.Equals (100);

Mpumepbl Npeobpa3oBaHuit:

int 1 = 125; // OOBbsaBJIeHME M MHMLMANIM3ALMS [IEePeMeHHOM Tuma int.
object o = i; // HesBHOe mpuBemeHme K Tuny object B pesysbTaTe NPUCBOSHMUS.
object g = (object)i; // sIBHOe npuBenmeHme K Tumy object.

int x = (int)o; // Mpmmep Unboxing'a.

M ewe npumep KoAa Ha Ty Xe TeMy:

using System;

namespace Boxing02

{

class TestClass

{

public int t;

public string str;

// KOHCTPYyKTOp Kjlacca MNpMHMMAEeT [NapaMeTphl B YNaKOBAaHHOM BUIE.
public TestClass (object oT, object oStr)

{

t = (int)oT; // unboxing mocpencTBOM SBHOTO Npeobpa30BaHMUA.
str = oStr as string; // unboxing B MCHNOJHEHMM oONepaLuu as.
}

}

class Program

{

static void Main(string[] args)

{

TestClass tc;

// Tlpn coszmaHuM OOBEKTA [aKyeM IapaMeTpEH.

tc = new TestClass((object)0, (object) (((int)0).ToString()));
Console.WriteLine("tc.t == {0}, tc.str == {1}", tc.t, tc.str);
}

}

}

Bupryanbabie pynknuu. [Ipuaonn noaumoppuzma

OcHoBa peanusauuu npuHUuna nonmmopdusMa — HacnegosaHue. Ccbiika Ha 06bekT 6a30BOro Klacca, HaCTpOeHHast Ha 06bekT
NpoM3BOAHOIO, MoXeT obecneunTb BbinosHeHne Metogos NMPOU3BOAHOIMO knacca, kotopble HE Bbl/IN OBbAB/IEHbI B BA30OBOM KJ/1ACCE.
Mpu peanusaumm npuHUuUnNa noaMMmopduamMa NponCxXoasaT BeLLM, KOTOpble He YKNaAbIBAlOTCSH B PaHEe OMUCAHHYH CXeMY.

OZAHOUMEHHble DYHKUUU C 0AMHAKOBOM CUIHATYpoit MOryT 06bsIBNSATLCA Kak B 6a30BOM, Tak M B MPOM3BOAHOM Kfaccax. Mexay 3TuMu
PYHKLMAMU MOXKET BbITb YCTAHOBNEHO OTHOLIEHME 3aMeLLeHUs:

cdyHkuus NPOU3BOAHOIO knacca SAMELUAET ¢dyHkuuio BA3OBOIO knacca.

OCHOBHOE yC/i0BME OTHOLUEHWUS 3aMeLLeHns 3aKlovaeTcs B TOM, 4YTO 3amellaemMas pyHKUUs 6a30BOro knacca Ao/KHa Npu 3ToM
AOMONHUTENBHO cneunduumposaTbca cneumdukaTopom virtual,

OTHOLWEeHWe 3aMelleHuns mexay beHKLlI/IFIMI/I 6azoBoro 1 npon3BoAHOIo KsiacCa yCTtaHaB/IMBAETCA, €C/NNU COOTBETCTBYOLWAs (OLI,HOMMeHHaﬂ

(dYHKUMSA C COOTBETCTBYHOLLEN CUIHATYpon) YHKLUMS NPOM3BOAHOMO Kiacca cneunduumpyetca A0OMONHUTENbHbIM cneumdruKaTopoM
override,



class A class A

{ {

public virtual void F() { } public void F(){ }

class B:A class B:A

{ {

new public virtual yoid F() { new public void F() { }

class B:A class B:A

{ {

public override void F() { } new public virtual void F() { }

class B:A

/

new public void F() { }

Beenem cnepytowmne obo3HauveHus n NOCTPOUM CXeMY HacnenoBaHuA.

public void F(){ } 0

public virtual void F() { } 0 é
new public virtual void F() { } 1..N é.

new public void F() { } 1..N gy

public override void F() { } 1..N .a.

CxeMa BO3MOXHbIX BapuMaHTOB 06bsIBNIEHUS METOLOB B MepapxXuu HacnefoBaHUsl TpexX YPOBHEN:
é —

./”/;? F\\T\H\““*\ / \
e —o
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HH

HakoHel, 3aMeyaTenbHbI NpuMep:

using System;

namespace Implementing

{

class A

{

public virtual void F() { Console.WriteLine("A");}
}

class B:A
{

public override void F() { Console.WriteLine("B"); }

}

class C:B
{
new public virtual void F() { Console.WriteLine("C"); }

}

class D:C
{
public override void F() { Console.WriteLine("D"); }

}



class Starter

{

static void Main(string[] args)
{

D d = new D();
Cc=4d;
Bb=c;

A a = Db;
d.F(); /* D */
c.F(); /* D */
b.F(); /* B */
a.F(); /* B */
}

}

}

JmcTurr 7.6.

B KOTOpPOM cTaHoBuTCcsA BCE noHATHO, ecnmn NOAPOBHO HapucoBaTb CXEMbl K1aCCOB, CTPYKTYpPYy 06bekTa — npeactaBuTens knacca D um
nocmoTpeTb, KAKASA ccbinka 3A KAKOE MecTo 3TOT caMbll 06bEeKT yaepXXMBaeT.
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8. Nlekuuna: UHTepdeiicbl: Bepcua ans nedatu u PDA
NHTepdencol GpakTUyeckmn Te e camble abCTpaKTHble KacChl, He coAepxaline o6bsiBNEeHU AaHHbIX-YNEHOB U 06bsiBNEHN 06bIUHbIX PYHKUMIA. O HUX pacckaszaHHO
B 3TOW NleKumnn

daKkTUyeckun 370 Te Xe camble abcTpakTHble knaccbl, HE COAEPXALUME o6bsaBneHuii AaHHbIX-4eHoB 1 06bsBneHuin OBbIYHbIX dyHkumiA.

Bce 6e3 ncknoveHms dyHKLMU — uneHbl UHTepdenca — abcTpakTHble. M03ToOMy nHTepdenc obbaBNsSETCA C 0CO6bIM KIOYEBLIM CTOBOM
interface, a yHKUMN MHTEepdENnca, HECMOTPS Ha CBOK "abCTpaKTHOCTL", 06bABNAIOTCA 6€3 KIoUYeBOro cioBa abstract,

OCHOBHOE oTnumne uHTepderica ot abCcTpakTHOMO Kiacca 3ak/toyaeTcsi B TOM, YTO NMPOM3BOAHbIMA KNacc MOXET HacnefoBaTb OAHOBPEMEHHO
HEeCKONbKO MHTepdencos.

Oo0bsiBiIeHUe UHTeP(eiica
using System;

namespace Interfacell

{

// VIHTepdemcH .

// DToT uHTepdhelC XapaKTepU3yeTCHd YHUKAJIbHBEIMU
// viMeHamMy OOBSBJIEHHHX B HEM METOIOB.
interface Ix

{

void IxFO (int xKey) ;

void IxF1();

}

// Tlapa uHTepdelcoB, comepXauux OOBABJIEHMS ONHOVMEHHHX METOIOB
// C OmHOM U TOM X& CUTHATYPOM.

interface Iy

{

void FO (int xKey);

void F1();

}

interface Iz

{

void FO (int xKey);
void F1();

}

// A sToMy uHTepdeiicy yneamuMm ocoboe BHMMAaHME.

// OH COmepXUT TOT Xe HaBOp MEeTOHNOB, HO B NPOM3BOLHOM KJIaCCe 3TOT
// wmHTepdeiic OymeT peasM30BaH SBHEM OOpPasOM.

interface Iw

{

void FO (int xKey);

void F1();

}

// B xilacce TestClass HacyuenyoTcs MHTEPdEMCH. . .
class TestClass:Ix
Ly
, 1z
1w
{
public int xVal;

// KOHCTPYKTOPHL.
public TestClass()
{

xVal = 125;

public TestClass (int key)
{
xVal = key;

// Peammzauusa oyuxumii uHrepderca Ix.
// DToT uHTepderc mMeeT crneundUUECKMe HA3BAHUA QYHKLIMNA.
// B DaHHOM MNPOCTPAHCTBE MMEH ero peanmM3alus HesBHAsS M ONHO3HAYHASA.
public void IxFO (int key)
{
xVal = key*5;
Console.WriteLine ("IxFO({0})...", xVal);

public void IxF1 ()
{
xVal = xVal*5;



Console.WriteLine ("IxF1({0})...", xVal);
}

// Peammzsaumsa wuHTepdericor 1y u Iz B kijacce TestClass Hepaszauumma.

// D2TO HesBHas HEOOHOB3HAUYHAA peaymM3auys MHTephercos.
// OOHAKO HEBAXHO, Ubl KOHKPETHO OGYHKLMIO pPeajim3yeM.
// Oba uHTepderca OOBOJILHH. . .
public void FO (int xKey)
{
xVal = (int)xKey/5;
Console.WriteLine (" (Iy/Iz)FO0({0})...", xVal);
}

public void F1()
{
xVal = xVal/5;
Console.WriteLine (" (Iy/Iz)F1({0})...", xVal);
}

// A 3TO sBHas HENOCPEeLCTBEeHHAas peanm3auus mHrepbderica Iw.
// Taxkum obpaszom, kiacc TestClass comepxur TPV BapmaHTa
// peammzaunu QYHKUMIA MHTEePpOEMCOB C OOHOM M TOM X& CUIHATYTOM.
// IBa BapuaHTa peanu3auuy Hepas3JINUMME .
// Tperuin (bakTuUecCkM BTOPOI) BapMAaHT peanm3almnn
// orimuaercs KBaIMQUUMPOBAHHBIMM MMEHAMM .
void Iw.FO (int xKey)
{

xVal = xKey+5;

Console.WriteLine("Iw.FO({0})...", xVal);
}

void Iw.F1()
{
xVal = xVal-5;
Console.WriteLine("Iw.F1({0})...", xVal);
}

public void bFO ()
{
Console.WriteLine ("bFO()...");
}
}
class Classl
{
static void Main(string[] args)

{

TestClass x0 new TestClass();
TestClass x1 = new TestClass(5);

x0.bFO () ;

// DTy MeTOmE MNPelCTaBJAlnT CcoboM HeasHyo OJHOBHAUHYI) peanmsaumo
// wmHTepbeiica Ix.

x0.IxF0 (10) ;

x1.IxF1();

// DTy MeTOmH NPEeICTaBJAnT CcoOoi HeaBHyio HEOIHO3HAUHVI) peanmsaluio

// wuHTepbericos Iy u Iz.
x0.F0(5);
x1.F1();

// A BOT BHIBOB OQYHKLMI C ABHBIM [PUBENEHMEM K TUIly MHTepderca.
// CobcrTBeHHEN MeTon kjacca bFO0 () npu nomoBHHX NpeoObpas30BaHMAX
// He BuUIOEH.

(x0 as Iy).FO(7);

(x1 as Iz).F1();

// A Temepb HaCTpauBaeM CCBUIKM PAa3JIMUHLIX TUIIOB MHTEpPOercos
// Ha OIOVH U TOT XE oOBekT — mOpencraBuTelsib kjacca TestClass.
// W uepes "mpusMmy" mHTepderica BCAKMM pas oOBeKT Oymer

// BHIJIAOETH IO-PA3HOMY .

Console.WritelLine ("==========Prism test==========");

Console.WriteLine (" Ix ")
Ix ix = x1;
ix.IxF0(5);
ix.IXF1();

Console.WriteLine (" Iy ")
Iy iy = x1;

iy.F0(5);

iy.F1();

Console.WriteLine (" Iz ") ;
Iz iz = x1;

iz.F0(5);

iz.F1();

Console.WriteLine (" Iw ")
Iw iw = x1;



iw.FO0(10) ;
iw.F1();

}

}

}

JucTuHr 8.1.

MpeumywecTsa NporpaMMMpoBaHu1si C UCNONb30BaHMEM NHTeEPdENCOB NPOSIBAAKOTCS B TOM cnydae, korga OAHU U TE XE WHTEP®ENCHI
Hacnepytotcss PA3HbIMU knaccamu. MNpu 3TOM MMeeT MEecTo elle 0AMH BapuaHT NoNMMOPMHOCTU: 06BbEKT, NpeaCTaB/IeHHbIA CCbITKOM-
nHTepdencoM, cnocobeH NposiBAATb PasNYHYO PYHKLMOHANbHOCTb B 3aBMCUMOCTU OT peanmsauum dhyHKUNI Hacnenyemoro nHtepdeiica B
Knacce AaHHOro obbekTa. M 3pech Bce onpeaensietca cneundukon gaHHOM KOHKPETHOW peanusauumn:

using System;

namespace Interface02

{

// OBBaBiALTCA OBa MHTepbelca, KaxIsl M3 KOTOPHX COIEPXUT OODBABJIEHUE

// OOHOMMEHHOTO MeTOIa C EeIOMHCTBEHHEM [apaMeTPOM COOTBETCTBYWIETO TUIA.

interface ICompare0

{

bool Eg(IComparel obj);
}

interface IComparel

{
bool Eqg(IComparel obj);

// OOBABIALTCS KJACCH, HacJjenyioume ofa mHTepderica.

// B KaxmoM M3 KJIACCOB peanms3yorcs GyHKUuM MHTepdelicos.

// B cuiy TOTO, UTO OOBABJIEHHHE B MHTepdercax MeTOHH — ONHOWMMEHHEBIE,
// B kjaccax NpMMeHSeTCsd fABHAs peanms3alusa MeTOLNOB MHTephelcosB.

// Iis KJIacCOB-HACJIENHMKOB MHTEep®eMCH NPenCcTaBJIsSnT COOCOM BCEIrO JIMUb
// ©GasoBEE KJACCH. [[09TOMy B COOTBETCTBYOIMX (QYHKLUMAX CPaBHEHMS

// DmomyckaeTcs MCIOJb30BaHMe onepauum as.

class CO:ICompare0, IComparel

{

public int commonVval;

int valCO;

public CO (int commonKey, int key)
{

commonVal = commonKey;

valCO = key;

}

// Meron peammsyeTcs njs obeclieueHus CpaBHEHMS OOBEKTOB
// CTPOT'O omuoro Tuma — CO.

bool IComparel.Eqg(ICompare0 obj)

{

CO0 test = obj as CO;

if (test == null) return false;

if (this.valCO0 == test.valC0)
return true;

else

return false;

// Meron peammsyeTcs nJisi ofecledeHus CpaBHEHMS OOBEKTOB Pas3HOIO Tula.
bool IComparel.Eqg(IComparel obj)

{

Cl test = obj as Cl;

if (test == null) return false;

if (this.commonVal == test.commonVal)
return true;

else

return false;
}
}
//

class Cl:ICompareO, IComparel
{

public int commonVval;

string wvalCl;

public Cl(int commonKey, string key)
{

commonVal = commonKey;

valCl = string.Copy (key) ;

}

// B kmacce Cl mnpu peammsaumu oyHkumm mHTepbderica IComparel peanms3oBan
// MeTon CpaBHEeHMs, KOTOPHI ofecreurBaeT CpaBHEeHME Kak obwekrToB Tuna Cl,
// max u obbexkToB THna CO.

bool IComparel.Eq(ICompare0 obj)



{
Cl test;

// ToneHTKa NpUBeNeHMs apryMmeHTa k Tumy Cl.

// B ciydae ycnexa - CpaBHeHVE OOBEKTOB 10 CHeuMdpuuecKoMy NPpMU3HAKY,
// KOTOpH HJIsT HAHHOTO KJjlacCa [NPeACTaBJIEH CTPOKOBOM nepemeHHOM valCl.
// B ciydae Heycnexa NPUBEIEHUS

// (OYeBMIHO, UYTO CPaBHMBAKTCH OOBEKTH PA3HOTO THUIA)

// TpennprMHyMMaeTCs I[IOMNBITKA 10 BTOPOMY CLEHAaPMO

// (cpaBHeHVEe OOBEKTOB PA3HHIX TUIIOB) .

// TakuM obpasoM, B paMKax MeTOona, peajm3yllero OomMH MHTepbdeiic,

// ucnosp3yeTca MeTOI BTOPOTO uHTepdeiica. Pasymeercs, NOpM SBHOM

// TpWBemeHMM apryMeHTa K TUIly BTOPOTO MHTepdeiica.

test = obj as Cl;
if (test == null)
return ((IComparel)this) .Eqg((IComparel)obj);

if (this.valCl.Equals(test.valCl))
return true;

else

return false;

}

// Meron peamusyercsa njia oOeCledeHMs CpaBHEHUS OOBEKTOB PAa3HOTO TUMA.
bool IComparel.Eqg(IComparel ob7j)

{

CO0 test = obj as CO;

if (test == null) return false;

if (this.commonVal == test.commonVal)
return true;

else

return false;
}
}

//
// MecTo, TIOe MHOPOXIANTCH M CPABHUBATCH OOBEKTH.
class Classl
{
static void Main(string[] args)
{

CO x1 = new CO(0,1);

C0 x2 new CO(1,1);

// B BHpaXeHMSAX BBEBOBA OGYHKLUMI - ujieHOB uHTepdericos HE TPEBYETCH
// SABHOTO IPMBEIEHMS 3Ha4YeHMs NapaMmeTpa K Tuny muHrepderca.
// CpaBHeHUMEe OOBEKTOB — NPEeICTaBUTEJIeM OmHOTO kjacca (CO) .

if ((x1 as ICompare0) .Eqg(x2))

Console.WriteLine ("Yes!");

else

Console.WriteLine ("No!");

Cl yl = new C1(0,"1");
Cl y2 = new Cl(1,"1");

// CpaBHeHue OOBEKTOB - MNpencTaBuTesiell omHoro kJjacca (Cl).
if ((yl as ICompareO) .Eq(y2))
Console.WriteLine ("Yes!");
else
Console.WriteLine ("No!");

// TlomeTka CpaBHEHMS OOBEKTOB — NPENCTAaBUTEJIeM Pa3HBIX KJIACCOB.
if (((IComparel)xl) .Eq(y2))
Console.WriteLine ("Yes!");
else
Console.WriteLine ("No!");

if ((x1 as IComparel) .Eq(y2))

Console.WriteLine ("Yes!");
else

Console.WriteLine ("No!");

if (((IComparel)y2) .Eq(x2))
Console.WriteLine ("Yes!");
else

Console.WriteLine ("No!");

// 3mechp OyImeT 3ameiCTBOBAH METOHL CPAaBHEHMsS, Peajiu30BaHHBIA
// B kjacce CO0 mno umuHTepdercy IComparel, KOTOpPHII He SBJISETCS YHUBEPCAJIbHEBIM.
// OTpuLATEsNbHEM Pe3yJbTaT MOXET OBTb [IOJIydeH HE TOJIBKO
// [O NpuurHe HEepaBEeHCTBA S3HAUEHMI CPABHMBAEMBIX BEJIMUMH,
// HO ¥ MO NPUUYVHE HECOOTBETCTBMUA TUIOB OIEPaHIOB.
Console.WriteLine (" X2==y2 "),
if ((x2 as ICompare0) .Eq(y2))
Console.WriteLine ("Yes!");
else
Console.WriteLine ("No!");




// A 30ecb BEpPOSTHOCTL I[IOJIOKMTEJILHOTO Pe3yJjibTaTa Bhlle, NOCKOJBKY B KJACCe
// Cl meronm unrepbdeiica ICompare(l peasmsopaH kak YHVBEPCAJIbHHIN.
// W 3TO 3HaAUUT,
// YTO HAHHB METOX HMKOIIA HEe BEpHET OTPMLATENIBHOTO BHAUEHMS [0 [PpUUMHE
// HEeCOOTBETCTBMSA TUIOB OMNEPAHIOB.

Console.WriteLine (" y2==x2 ")

if ((y2 as ICompare0) .Eq(x2))

Console.WriteLine("Yes!");

else

Console.WriteLine ("No!");

}
}
}

JmcTurr 8.2.

Peanuzanus copruposku B maccuBe. Uutepdeiic IComparable

HesaBncmmo oT Tuna obpasyroWwmx MacCMB 3/IEMEHTOB, MaCcCUB 3/1IEMEHTOB AAHHOIO TMMa — 3TO 0CO6bIN KNacc, NpomM3BoAHbIN OT 6a30BOro
Knacca Array,

Knacc Array sBNsieTcs OCHOBOWM AN N060ro MaccuBa v AN Noboro Maccusa NpesocTaBnseT CTaHAAPTHbIM Habop MeTO4OB ANS CO34aHus,
MaHUNyMpoBaHus (Npeobpa3oBaHKs), NOUCKA M COPTUPOBKU Ha MHOXECTBE 3/1IEMEHTOB MaccuBa.

B yacTHOCTKM, BapuaHTbl MeToda Sort () obecneuymBalOT peanmsaumo MeXaHU3MOB COpPTUPOBKM aneMeHToB OAHOMEPHOIO MaccuBa
06bekToB (B CMbIC/Ie NpeacTaBuTesnen knacca Object),

CopTupoBKa 3/1eMeHTOB npeanonaraeT:

e [MEPEBOP Bcero MHOXecTBa (MM €ro 4acTu) 3/1eMEHTOB MaccuBa;
e CPABHEHME (3HayeHM) aneMeHTOB MaccMBa B COOTBETCTBUM C OMnpeaesieHHbIM KpUTepmMeM CpaBHEHMS.

Mpv 3TOM KpUTEPUWN AN CPABHEHUS WM anropuTMbl CPaBHEHUS MOryT 3a4aBaTbCs IM60 C MOMOLLBIO MAacCMBOB Kiltodel, nMbo peanusauuei
nHTepdelica IComparable, KOTOpbIN CcneundULMpyeT XapakTepMCTUKKX (TN BO3BpaLLaeMOro 3Ha4yeHus, UMsa MeToAa M CNUCOK NapaMeTpoB)
MeToA0B, obecneymBaloWmMx peann3aumnio AaHHOro anroputma. [lanee 6yayT pacCMOTpeHbl pasniMyHble BapuaHTbl MeToda Sort,

e BapuaHT MeToda Sort COpPTUPYET NOJIHOE MHOXECTBO 3/IEMEHTOB OAHOPA3MEPHOIr0 MaccMBa C UCMOJIb30BaHWMEM aNirOpUTMa, KOTOPbIi
peanunsyeTtcs MeToAaMu, cneumduunMpoBaHHbIMK CTaHAAPTHLIM UHTEPGhENCOM CpaBHEHUS:

public static void Sort (Array);

PeanvnsoBaHHbIV Ha OCHOBE MHTepdenca anroputM cnocobeH pacno3HaBaTb 3HAYEHUS 3/1IEMEHTOB MacCuMBa U CPaBHMBATb 3TU 3J/IEMEHTHI
mexay coboW, ecnu 3To 3NeMeHTbI npegonpeneneHHbIX TUNoB.

Takum 0bpasoM, HUKaAKUX NpobneM He CyLLeCcTBYET, eC/iM Haf0 CPaBHUTb M Nepeynopsa0yYnMTb MacCMBbl S/IEMEHTOB, A1 KOTOPbIX M3BECTHO,
KAK CPABHNBATb 3Ha4yeHUsa COCTaBASKOLWMX MAaCCUB 3/1eMeHTOB. OTHOCUTESNbHO - - ., System.Intl6, System.Int32,

System.Int64, ...,System.Double,... Bcerga MOXHO CKasaTb, KaKOW U3 CpaBHMBAEMbIX 3/1EMEHTOB 60sblle, a KaKkoW MeHbLue.

e CopTMpOBKa 3/1EMEHTOB MaccuBa (MaccuBa LeNEeBbIX 3/IEMEHTOB) TakxXe MOXET 6biTb NpoM3BeAeHa C NOMOLLbI BCMOMOraTelbHOro
MacCuBa KJtoyen:

public static void Sort (Array, Array);

CyTb NOJOGHON COPTMPOBKM 3aK/IOYAETCS B TOM, YTO MEXAY 3/IEMEHTAMU MAacCUBa KJTHOUE U 3/1IeMEHTAMU COPTUPYEMOro MaccuBa
yCTaHaBMMBAETCA COOTBETCTBME. B UacTHOM criyyae, ecnm KoIMYECTBO 3/IEMEHTOB MaccuBa KJIUeE 0Ka3blBAaETCA PaBHbIM KOJIMUYECTBY
3/1eMEHTOB COPTUPYEMOr0 MacCcMBa, 3TO COOTBETCTBME OKAa3blBAETCA B3aMMHOOAHO3HAUYHbIM. [1pU 3TOM COPTUPYIOTCS 3/IEMEHTLI MaccuBa
Knoyeit. MpeanonaraeTcs, YTO UCMOJIb3yEeMbIi B 3TOM CllyYae ajnropuTM CpaBHeEHUs1 crnocobeH obecneuntb Heo6XoAMMOe CpaBHeEHMe.

[Mpu copTnpoBKe 3/1€MEHTOB MaccuBea KJtoYen Kaxxaasi U3 BO3MOXHbIX nepectaHOBOK 3/1EMEHTOB MacCuBa CONPOBOXAAETCA I'IepeCTaHOBKOIZ
COOTBETCTBYOWMX item'oB MaccmBa. Takum o6pa3om, yrnopsiioyeHMe MaccMBa LiefieBblX 3/1IEMEHTOB OCYLLECTBSAETCS BHE 3aBUCMMOCTM OT
peanbHbIX 3HAYEeHWUI 3TUX 3/IEMEHTOB AaHHOro Maccuea. YutatoTcs u CpaBHMBAKOTCA 3HAa4YEHUA MaCCUBa KJIIOYeNn, camMn e 3NeMeHTbI
LLeNIEBOro MaccuBa nepemMeLllanTca B COOTBETCTBUM C NEPEMELLEHNAMN SN1IEMEHTOB MacCcuBa.

using System;

namespace SortArrays

{

class Classl

{

static void Main(string[] args)

{

int([] iArr = {0,1,2,3,4,5,6,7,8,9}; // lleneBoit Maccus.
int[] keys = {10,1,2,3,4,5,6,7,8,9}; // Maccue kJouen.
for (i = 0; 1 < 10; i++) Console.WriteLine("{O}: {1}", i, iArr[i]);

// COpTHMpPOBKaA MAacCCUBaA C MCIOJIb30BAHMEM KJIOUEH .

System.Array.Sort (keys, iArr) ;

Console.WriteLine (" ");

for (i = 0; 1 < 10; i++) Console.WriteLine("{O}: {1}", i, iArr[il]);
}

}

}

B npouecce copTMPOBKM MaccuBa KJOUel 3/1EMEHT CO 3HauyeHMeM kitova 10 nepeMellaeTcss B KOHeL MaccvBa. Mpu 3TOM Hy/1IeBOI 3N1EMEHT
LLeNeBoro MaccmMBa co 3HayeHueM O nepemelLaeTcs Ha NocneaHIon No3numio.

LleneBoi MaccuB M MaccvB K/to4ein Buaa npu CopTMpoBKe

int[] i1Arr ,

{0,1,2,3,4,5,6,7,8, ; // llemeBo¥ Maccus.
int[] keys = {9,8,7,6,5,4

4,5,6 9}
,5,4,3,2,1,0}; // Maccup xiouert.



obecneunBaloT pa3MelleHNe 3IEMEHTOB LieIeBOro Macc1MBa B 06paTHOM nopsiake.

Cnepytollee coveTaHue 3HAYeHWUI LeneBoro MaccMBa M MaccuBa Kitouel obecneymBaeT U3MEHEHME pPacnonoXeHnsa nepBblX YeTblpex
2/1IEMEHTOB LeneBoro Mmaccuea:

int[] iArr = {0,1,2,3,4,5,6,7,8,9}; // lleneBoin Maccus.
int[] keys = {3,2,1,0}; // MaccusB kJjouei.

A Takune Habopbl 3HAUYEHWUI LENeBOro 1 KYEBOr0 3/IEMEHTOB MaccMBa NpM COPTUPOBKE C MCMOJIb30BaHMEM MaccMBa Ktoven
obecneuymBaloT U3MEHEHNE NOPSALAKA LENeBbIX 3/IEMEHTOB MaccmBa C MHaekcamm 4, 5, 6, 7.

75,6,7,8,9};
7

int[] iArr = {0,1,2,3,4 6
{0 9,8,7,6,10,11,12};

1,2
int[] keys = , 1,2,

Ho camoe rnaBHoe 1 caMoe MHTEpPEeCcHOe B MeToAe COPTUPOBKU C MCMNOJSIb30BAHMEM KJTHOYEBOIO0 MaccmBa — 3TO TO, YTO B 3TOM HUKAKUM
06pa3oM He y4yacTBYHOT 3Ha4YEHWUS 3NIEMEHTOB LieSIeBOro MaccumBa.

[na copTMpoBKM (M3MEHEHUS MOpsiAKa PacMoNOXEHMS) COCTaBAAOWMX MAaCCUB MacCMBOB KOMMOHEHTOB HaZ0 BCEro JIMLWb YCTAHOBUTb
COOTBETCTBUE MEXAY S/1EMEHTAMU LIENEeBOro MacCuMBa M 3/IEMEHTAMM MacCMBa KoUel — 1 Bbl3BaTb COOTBETCTBYIOLLMIA BapuaHT MeToAa
copTMpoBkK. COCTaBSAOLWNE MAacCMBa MAaccUBOB 6yAyT BOCMPUHSATbLI Kak 06beKTbl — MpeAcTaBUMTeENN Kacca object U, He BAaBasChb B

noApo6HOCTM (@ MO KaKoMy MPUHLMMNY ynopsAouMBaTh MaccuBbI?), 6yayT nepeynopsaaoyeHbl B COOTBETCTBMM C HOBbIM NMOPSAKOM
pacrofioXeHMs 3NEMEHTOB K/HOYEBOro MaccuBea:

int[] [] iArr = new int[3][]{
new int[] {0},
new int[]{0,1},

new int[]{0,1,2,3,4,5,6,7,8,9}
bi
int[] keys = {3,2,1};

e BapuaHT MeToAa, KOTOprl‘/lI NO3BONAET OpraHnM3oBaTb COPTUPOBKY MOAMHOXECTBA 3/1IEMEHTOB LeIEBOr0 MacCuUBa, Ha4yMHaa C 3JIEMEHTAQ,
3alaHHOro BTOPbIM NMNapaMeTpoM MeToAda, U BKJIlOYaa KO/IMYECTBO 3/1IEMEHTOB, 3alaHHOE BTOPbIM NapaMeTpoM:

public static void Sort(Array,int, int);

e BapuaHT MeToAa COpTUPOBKMU, OCHOBaHHbIN Ha COpPTUPOBKE 3/IEMEHTOB KJIKOYEBOIro MaccuBa. Ob6ecneuunBaeTt COpPTUPOBKY
NnoAMHOXeCTBa Maccmea. lMpuHUMMbI BblAeNeHNs NOAMHOXECTBA aHaNoMYHbl paCCMOTPEHHOMY Bbllle BapuMaHTy MeToda COPTUPOBKMU:

public static void Sort (Array,Array,int,int);

e COpTMpPOBKAa Ha OCHOBE CPaBHEHWS Nap 06bEKTOB — YJIEHOB OAHOMEPHOIro MaccMBa C MCMOJSIb30BaHWEM MHTepdeica CpaBHEHNS:

public static void Sort (Array, IComparer) ;

// COopTMpOBKa BSJIEMEHTOB C MCIOJIb30BaHMEM CTaHOApTHOTO KoMmmnapepa.
// 1Arr — OOHOMEPHH MaCCUB LIEJIOUMCJIEHHBIX SHAUEHUN.

// System.Collections.Comparer.DefaultInvariant - cBoOMCTEO,

// xoTopoe ofecrneurBaeT CCHUIKY Ha OO0BEKT "cTaHOapTHHM Kommnapep",
// peamusyoumii npenonpenesieHHEe aJTOPUTME CPaBHEHMS .

System.Array.Sort (iArr, System.Collections.Comparer.DefaultInvariant) ;
}

catch (Exception ex)

{

Console.WriteLine (ex.ToString()) ;

}

System.Collections.Comparer.DefaultInvariant — cBOWCTBO, KOTOpoe obecrneumBaeT AOCTYN K 06beKTy, peanusytoweMy 0606l eHHbIN
MeToA CpaBHEHWUS.

Ona noboro knacca Ha ocHOBe MHTep@elica IComparer MOXHO co3AaTb cobcTBeHHbIN knacc-KOMIMAPEP, B koTopoM MoxHO 6yaet

peann3oBaTb Cneunduyeckmin onas 4aHHOro Kjacca COpTUPYEMbIX 3/IEMEHTOB MeToZ cpaBHeHus (interface implemented by each element of
the Array).

using System;
using System.Collections;

namespace SortArrays

// IaHHBEE IJIS MAacCHUBa 3JIEMEHTOB.

// TlomyexaT COPTMPOBKE B COCTaBe MaccuBa MeTomoM Sort.

// TnaBHas npo6jsemMa 3akjloyaeTcs B TOM, UTO HUKTO M3 TeX, KTO obecrnedmBaeT
// BCTPOEHHYH COPTMPOBKY, HM B Kjacce Array, HM B Kjacce Points He 3Haer,
// Kak BOCHIPMHMMATL M KakKMM OOpasoM CpaBHMBATL MeXOy COOOi

// oOBeKTH-NIpencTaBuTeNM kKjacca Points. O6wexTel p0 m pl

// co 3Haueuuaummu koopauHatT (7,5) m (5,7) - KTO M3 Hux "OGosbume"?

class Points

// KOHeYHO, MOXHO TOBOPUTHL O BBEAEHMM aKCMOM IJIS yCTAHOBJIEHUS OTHOUEHMUS
// mnopspka Mexny SJIEMEHTaMy MHOXEeCTBa OOBLEKTOB — MNpencTaBUTeJIell KJjacca
// Points m o peanmszaluuM COOTBETCTBYWIMX METONOB CPAaBHEHMUS;

// Takxe MOXHO OBUIO OB MO03aBOTUTLCHS NPY OOBABJIEHMM KJIACCa O TOM,

// dYTOOB MPOCTO He IONYyCKAThb K CTAaHIOAPTHOM COPTUPOBKE

// OOBEKTH KJIACCOB, B KOTOPHEIX HE ONpEenesieHO

// oTHomeHme mnopsnxka. OpmHako B .NET ucoosb3yeTcs OPyITOM IOLXOI.
public int x;
public int y;
public Points (int keyl, int key2)

{

x = keyl;

y = key2;



}
// BBUMCIISIETCS PaCCTOSHME OT Haudajla KOOPAMHAT.
public int R
{
get
{
return (int) (Math.Sqgrt (x*x+y*y));
}
}
}

// lpennojiaraeTcs, UYTO OTHOLEHMVE [NOPAIKA HAL 3JIEMEHTAaMMU

// MHOXecTBa OOBEKTOB — MNPENCTAaBUTEJIE COOTBETCTBYIETO

// jacca MOxXeT OHThH BBENEHO B JIOOOM MOMEHT. [ljig 3TOTO

// DOCTATOYHO MMETL UeTKOEe NPEACTABJIEHME O KPUTEPUSAX

// YyCTaHOBJIEHMS MOPAIKa Ha MHOXECTBE OOBEKTOB — MNpPenCcTaBUTeJseNn
// BaHHOTO KJjlACCa ¥ VMETb HOCTYIl K BHAUYEHMAM COOTBETCTBYIOWMX
// mnojyeit OOBEKTOB.

// CranpmapTHHEe OubIMoTeuHble cpencrBa .NET NO3BOJISOT

// peamn3oBaTh (HOONPENEsSUTL) COOTBETCTBYWUME MHTephercH

// (3aroToBKM) IJIS peanms3aluy MeTOLOB CPAaBHEHMS.

// Huxe oOBABIGETCHS BAPMAHT NPOLENYPH CPaBHEHUS,

// VCHONb30BaHME KOTOPOTO [O3BOJAET peajiM30BaThb CTAHIAPTHHE
// anropuTMbl COPTMPOBKM, NpPUMEHSeMble B KJjlacce Array.

// ...KOMIAPEP. ..

class myComparer: IComparer

{

// TlpenjaraeMell METOI CpaBHEHMS BO3Bpal@aeT PAa3HOCTb PAaCCTOSAHUMA

// OByx Touek (BHUMCIISETCS IO TeopeMe llmparopa) OT Hauajla KOOPAMHAT
// — Touxkm c koopmmHaramy (0,0). Uem Oimke TOUKM K HAUYAJy KOOPAMHAT
// — TeM OHM MeHble.

int IComparer.Compare (object objl, object obj2)

{
return ((Points)objl).R - ((Points)obj2).R;

// Tlociye peanus3auuu COOTBETCTByOWETO uHTepderica obbekT-KOMIAPEP
// obecrneumBaeT peanM3auMi0 CTAHOAPTHOTO AJITOPUTMa COPTUPOBKM.
class Classl

{

static void Main(string[] args)
{

// Ob6bexT-TeHepaTop "ciydamrHex" uuces.

Random rnd = new Random() ;
int 1i;
// Maccue Points.
Points[] itArr = new Points[10];

// Cosmanu Kommapep, CHOCOOHBII CPABHMBATE MNaph
// oBBexkTOB-NpencTaBuUTeseil kjacca Points.
myComparer ¢ = new myComparer () ;

Console.WriteLine (" ")

// TpOoMHMLMAIM3VPOBAaJY MaCCUMB OOBEKTOB — [pencTaBMUTesiel Kjlacca Points.
for (i = 0; 1 < 10; i++)
{

itArr[i] = new Points (rnd.Next (0,10), rnd.Next(0,10));
}
for (i = 0; 1 < 10; i++)
{
Console.WriteLine("{0}: {1},{2}", i, itArr[i].x, itArr[i].y):;

// CopTMpyKOTCs BJIEMEHTH MaccuBa Tuna Points.

// YCJOBMEM yCHEeWHOM COPTMPOBKM BJIEMEHTOB MacCCHMBA SBJIAETCS peanms3alus
// wmurepdeiica IComparer. Ecym KoMmmapep He CyMeeT CHPaBUTHLCS C

// mnocTaBJIeHHOM 3amauel — OyIeT BO30OYXIEHO MCKIIOUEHME .

System.Array.Sort (itArr,c);
}
catch (Exception ex)
{

Console.WritelLine (ex) ;

Console.WriteLine (" ")
for (i = 0; 1 < 10; i++)
{

Console.WriteLine("{0}: {1},{2}", i, itArr[i].x, itArr[i].y);

Console.WriteLine (" ")



}
}
1
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HuTepdeiic IDisposable. OcBodo:xaeHuEe pecypcoB

CoBMelleHne 0CBO60OXAeHMS pecypcoB C yAaneHneM obbekTa-BnajenbLa AaHHOro pecypca HasblBaeTcsl HeAeTepPMUHMPOBAHHbIM
ocBo6oXAeHNEM. 3aBucsLLee OT AeATENbHOCTU c6opluMKa Mycopa HeAeTEPMUHMPOBAHHOE 0CBO60OXAEHNE PECYpPCOB He BCEraa AB/SETCs
OMTUMasIbHbIM PELIEeHNEM:

e BpeMs Hayana ouyepefHoro umkna pa6otbl GC 06bI4YHO HEU3BECTHO;
e GyneT Nv yaaneH COOTBETCTBYHOWMI 06bEKT B Cllyyae HesaMeanuTenbHon aktueusauun GC;
® UTO fenaTtb, ecn pecypc Heo6XoAMMO 0CBOGOAUTL HE3AMEAINTENBHO, @ 06bEKT A0/KEH 6biTb COXPAHEH.

Ona neTepMMHUPOBAHHOMO 0cB06OXAEHUSA HeynpaBideMbIX peECYpCOB MOXET 6bITb MCMONb30BaH Kakol-Mbo cneunanbHbli MeToA. DTOT
MEeTOo/A XenaTeNlbHO caenaTtb YHUBEPCA/ibHbIM, MO KpaVIHeVI Mepe, B CMbICNe ero 06bsIBNEHMS U Bbi30BA.

B 3ToM cnydyae ans nto6oro BHOBb 06bABASIEMOro Kilacca MOXHO MPeAnosioXnTb CyLLEeCTBOBaAHME MeToAa C NpefAonpeaesieHHbIM UMEHEM U
curHaTtypoi (cneumdukaumnen Tmna Bo3BpallaeMoro 3Ha4eHnst U CMMCKOM NapaMeTpoB), KOTOPbIN MOXHO 6bl10 6bl CTaHAApTHLIM 06pa3oM
BbI3blBaTb HEMOCPEACTBEHHO OT UMEHU 06beKTa-BnaAesbla pecypca BHe 3aBUCUMOCTU OT aKTUBHOCTM CUCTEMbl OUMCTKN MaMATU.

B .NET c sTOoM uenbio ncnonb3yercs nHtepdenc IDisposable ¢ meTogoM Dispose,

public interface IDisposable
{
void Dispose() ;

}

TakuMm 06pasoM, AN peanusaumm MexaHu3Ma o0CBO60XAEHUS PeCypCoB AOCTAaTOUYHO HAacNenoBaTb MHTepdelic IDisposable n obecneynTb
peanusaumnto meToaa Dispose, ocne 3TOro AesTE/IbHOCTb MO 0CBO6OXAEHWNIO PECYPCOB CBOAMTCS K TEMEPb CTAaHAAPTHOMY BbIPaXEHWUHO
Bbl30Ba MeToAa Dispose,

Cnegytolime npasuna onpeaensiotT B 06WmMx Yyeptax peKoMeHAaumm no Ucnosb3oBaHuio MeToga Dispose,
B mMeToae Dispose ocBo60XaatoTcs Ntobble pecypchbl, KOTOPbIMU BNAAEET 06bEKT AAHHOMO TUMA M KOTOPbIE MOXHO OCBO60AMUTD.

Ecnu ansi ocBo60XAEHUS peCypcoB, KOTOpbIMU BnajeeT 06bekT, He 6bln Bbi3BaH MeToA Dispose, HeynpaBisieMble pecypcbl LOMKHbI
ocBoboxaaTtbcsi B MeToae Finalize,

MeTop Dispose moxeT AybnunpoBaTtb AeACTBMS MO OCBOOOXAEHUIO pecypcoB, nNpeanpuHnMaeMsle B gecTpyktope (Finalize) npu
YHUUTOXEHUM obbekTa. [Jns 3TOro MOXHO nMpeaycMOTpeTb CUCTEMY 6yneBbiX NepeMeHHbIX, CBSA3aHHbIX C COCTOSIHUEM pecypca, Win Bbi30B
ANs AaHHoro obbekTa MeTofa GC.SuppressFinalize, KOTOpbIA AN 3TOM0 06beKTa 3anpeTuT BbINOSHEHME KOAA AECTPYKTopa,
cooTBeTCcTBYIOWero B C# koay metoda Finalize, O3Ha4yaeT M 370, UTO GC yHUUYTOXMT 0O6BEKT, HE nepenaBasi Npu 3TOM ynpasrieHne
AecTpykTopy?

MeTog Dispose fo/mKeH 0CBO60OXAATb BCE PECYPChl, YAEPXKUBAEMbIE AAaHHBIM 06bEKTOM U N1t06bIM 06 bEKTOM, KOTOPbIM B/IAAEET AAHHbIN
06beKT.

Cnepyet obecneynTb BO3MOXHOCTb MHOrOKpaTHOro Bbl30Ba MeToAa. lMpu 3ToOM xenaTtenbHo obolituck 6e3 reHepauumn WCK/TOYEHMI. Dispose
MPOCTO He AO0JIXXEH NblTaTbCA NOBTOPHO ocBoboxaaTb paHee 0CBO6OXAEHHbIE pecypchl.

using System;

namespace TestD0O

{

public class MemElem : IDisposable
{

bool dFlag;

int 1i;

public MemElem (int iKey)

{

dFlag = true;

i = iKey;

}

~MemElem () // IOecrpykrop (oH xe Finalizer)

{

Console.WriteLine("{0} disposed : {1}!", i, (dFlag == true) ? "yes" : "no");
// Ecnu pecypcCh He OCBOOOXIEHH — BHI3BIBAETCHS Dispose.

if (!dFlag) Dispose();
}
// HeTepMMHMPOBAHHOE yINpAaBJIEHME PECYypPCOM:
// VMMTaAuMsa aKTUBHOCTMU.
public void Dispose ()
{
if (dFlag==true)
{
Console.WriteLine ("Dispose is here!");
dFlag = false;
}
else
{
Console.WriteLine ("Dispose was here!");
}
}
}

class Program



{
static void Main(string[] args)
{
IDisposable d;
MemElem mmm = null;
int i;
for (i = 0; i < 10; i++)
{
MemElem m =
if (i == 5)
{

d = m as IDisposable;

if (d!=null) d.Dispose();

mmm = m;

GC.SuppressFinalize (mmm); // U 3axkpeumM IJjs KoZa NECTPYKTOPA .
}
}

new MemElem (i) ;

Console.WriteLine ("----- 0-==-- ")

GC.Collect () ;

Console.WritelLine ("Total Memory: {0}", GC.GetTotalMemory(false));
// 3Bamenurb false Ha true. OCO3HATL PaBHMUIY .

Console.WriteLine ("----- 1-———- ")

// A Temepb BHOBb paspeumiy ero ymnajluTb. ..

// Tloka cymecTByeT XOTa OB OmHa CChEulka — GC BCe paBHO He Oymer

// YHMUTOXATb STOT OOBEKT.

if (mmm != null) GC.ReRegisterForFinalize (mmm) ;

mmm = null; // BOT NOTEpPsaM CCHUIKY Ha OOBEKT.

// Tenepb GC MOXET YHUUTOXMUTH OOBEKT. EcCiu paspemeHa QuHammMs3aumsa -
// OyneTr BHIIOJHEH KO NeCTPyKTOopa. BO3MOXHO, UTO orTpaboTaeT MeToxn
// Dispose. Ecuy QuHammszaumsa 3anpeumeHa -

// Kom mecTpyKTopa OCTAHEeTCs HEBHITOJHEHHEIM.

Console.WriteLine ("----- 2===== ")

GC.Collect () ;

// 3Bavennts false Ha true. OCO3HATL Pa3HMULY .

Console.WriteLine ("Total Memory: {0}", GC.GetTotalMemory(false));
Console.WriteLine ("----- 3=————- ")

}

}

}
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9. Jlexumsa: [leneratbl U co6bITUA: Bepcus Ana nedatu n PDA
Knacc, CTPYKTYpa, VIHTepCbelZC, nepeyncneHue, aeneraTt — 310 BCe pa3Hoo6pa3Hble KaTeropmuu Knaccos. Ka)K,CI,aFI KaTeropusa nMeeT CBou 0CO6EHHOCTHU 061:>HBJ'IEHVIFI,
CBO€ Ha3Ha4eHue n CTporo onpeaeneHHyto obnactb NnpUMeHeHn4. 06 ocobeHHOoCTAX AeneraToB B AaHHOW neKkuumn

Knacc, cTpykTypa, uHtepdeic, nepeymcneHve, agenerat — 3To BCe pa3Hoobpa3sHble KaTeropmu Knaccos. Kaxaas Kateropusi UMeeT CBou
0CO6EeHHOCTU 06bABNEHNS, CBOE HA3HAUYeHME U CTPOro onpeAesieHHyo 06/1acTb NPUMEHEHUS.

JeseraTbl

Hdenerat - 3T0O Knacc.

Ob6bsaBneHne Krnacca generata Ha4MHAETCS K/OYEBbIM C/TOBOM delegate M BbIMNAAUT Crneaylowmnm obpasom:

ObwarinienmeKnaccallenerara ::=
[CneuudpuxaTopllocTynal
delegate
CrneunprukaTopBo3epamaeMoro3HadeHna
MumaKnaccalleneraTa

(CnncoxllapaMeTpoOB) ;
Mpwn 3TOM
CrneunpmkarTopBosepamaeMoro3HadeHua ::= lmaTuna
MmaKnaccalleneraTa ::= JOeHTHUOUKATOP

a CMHTAKCUC 3neMeHTa CrimcoxllapaMeTpoB aHaNOrMyeH CNUCKY napaMeTpoB ¢yHKUMU. Ho cHavyana — npuMepbl 06bsBAEHUS KaccoB
JeneraTos:

delegate int ClassDelegate(int key);
delegate void XXX (int intKey, float fKey);

Mono6ue 06bSABNEHMUS KNacca-Aefierata u 3arofioBka MyHKLUN He Cy4YaiHo.

Knacc-generaT cnocobeH nopoxaaTb 06bekTbl. [1pn 3TOM Ha3HauyeHne obbekTa — npeacTaBUTens Knacca-generata 3ak/lyaeTcs B
npeacrtaBneHnn MetoaoB (pyHkumn-uneHoB) PA3JIMYHDBIX knaccoB. B 4aCcTHOCTM, TeX KOTOPble OKa3blBAlOTCSA BUAMMBIMU U3 NMPOCTPAHCTBA
MMEH, coaepxallnx obbaBneHne AaHHOro knacca-generata. O6bekT 3T0ro kiacca cnocobeH npeacrasnaTb JIKOBbIE (cTaTuyeckue m
HecTaTuyeckne) MyHKUMM — YeHbl KNaccoB, NnwWwb 6bl cneumdukaums nx BO3BpallaeMoro 3Ha4eHuns 1 CNMcok napameTpoB
COOTBETCTBOBaNM 6bl XxapakTepucTukaMm AaHHOMO Kiacca-aeneraTta.

Nio6oit knacc-generat HacneayeT System.MulticastDelegate, 3T0 06CTOATENLCTBO ONPeAensieT MHOMOAaAPECHOCTb AeneraToB: B Xo4e
BbIMNOMIHEHWS MPUSIOXKEHNS 06bEKT-AEeraT CnocobeH 3anoM1HaTh CCbISIKU Ha NMPOU3BOJIbHOE KOMMYECTBO (YHKLMIA HE3aBUCUMO OT UX
CTATUYHOCTM UM HECTATUYHOCTM M NMPUHAAJIEXHOCTU KaccaM. MHOroaapecHoCTb 06ecrneumBaeTcs BHYTPEHHUM CMIMCKOM, B KOTOPbIN
3aHOCATCA CChINIKM Ha (DYHKLUMM, COOTBETCTBYIOWME 3alaHHON CUrHATYpe M cneumdmrKaumMm BO3BPaALLAEMOro 3HaUeHus.

CBOMCTBa U MeToAbl KJlaccoB-Aenieratos

CBOMCTBa U MeTOoAbI Ha3HaueHue

Method CBoicTBO. Bo3BpallaeT uMsi MeToda, Ha KOTOpPbLIM yKasbiBaeT Aenerat

Target CBolicTBO. Bo3BpalyaeT ums knacca, ecnu generat ykasbiBaeT Ha HeCTaTUYECKUA MeToa Kiacca.
BosBpawaeTt 3HaveHne Tvna null, ecnu generaTt yKasbiBaeT Ha CTaTUYECKUI MeToa

Combine (), operatort(), operator+= QyHKUMS U onepaTopHble dyHKUMM. ObecrneynBaloT peanm3aumio MHOr0aAPeCcHOro Aeferata.

(), operator-(), operator-=() PaboTa c onepaTopHbIMU YHKLUAMM CMOTPUTCS Kak npubasneHune n BblumTaHne AEIEFCATOB.
ApudmMeTrKa aeneraToB

GetInvocationList () OcCHOBbIBasiCb Ha BHYTPEHHEM CMUCKE CCbIIOK Ha PYHKLMN, CTPOUTCS COOTBETCTBYIOLMIA Maccus

onucaTenei TMnoB GyHKUMA. MonbiTka NPUMEHEHMS MeToZa K MyCTOMy AefneraTty npuBoamT K
BO3HWMKHOBEHWIO UCKJIOUYEHMUS

object DynamicInvoke (object[] B cooTBeTCTBUM CO CMMCKOM CCbIJIOK obecneynBaeTcsi BbIMOJHEHNE DYHKUMIA, Ha KOTopble 6bla

args) HaCTpoeH generat

static Remove () Cratndecknin metoa, obecneuymBaoWwmii yaareHne 31eMeHTOB BHYTPEHHErO CMMCKa CCbIJTIOK Ha
dyHKUMK

MpuMep 06bABNEHUA U NPUMEHEHUS AeneraTta NpefAcTaBieH HUXe.

using System;

namespace Delegates 1

{

// Knacc-pmenerar. Ero oOBSBJIEHME COOTBETCTBYET TUIY OOYHKUMM,
// BO3Bpamaplie 3HaYeHMe int C OOHMM NapaMeTpoM Tuna int.
delegate int xDelegate (int key);

//
class ASD

{

// IDeryerarT Kak 4YjieH KJjacca.
public xDelegate d;

// A BOT CBOMCTBO, KOTOPOE BO3BpallaeT CCEUIKY Ha »Oejerar.
public xDelegate D

{

get

{

return d;

}



//
// Krnacc, comepxaumi QYHKLUMIO-UYJIEH, Ha KOTOPYI MOXET

// OBITL HACTPOEH mejieraT - NpPeIcTaBuTesb Kjacca xDelegate.
//
class Q

{

public int QF (int key)

{

Console.WritelLine ("int QF ({0})", key):;
return key;

}

// A BOT QyHKLMS, B KOTOPOM HejieraT UCIOJb3yeTCd Kak napaMerp!
public void QQQ(int key, xDelegate par)
{

Console.WritelLine ("JeseraT kak mnapamerp!");

// VI 2TOT mesieraT MCIOJIb3yeTCs IO Has3HAUEHMI — oOecCleuyrMBaeT BHI3OB

// HEKOTOPOM dyukumm. Kakod OyHKUMM? A HeM3BECTHO kakoir! Toii,

// Ha koTOpyi OBUI HACTPOEH IejieraT Nepef TeM, KakK ero CChUka Obula neperaHa
// B dyHkumio QQQ. 3mech He MHTEpPecyloTCa TeM, 4YTO 3a QyHKUMS NpMua.

// Bnoecb zanyckaetrcs JIOBAA GyHKUMSE, HA KOTOPYK HACTPAMBAJICA Oejerart.

par (key) ;

}

}

//
// CrapToBElM Kjacc. Takke COIEPXUT MNapy MNPUTONHEIX IJIS HACTPOMKM
// nmenerarta QYyHKLMUM.

class StartClass

{

// OmHa cTaruueckKas. ..

public static int StartClassFO (int key)

{

Console.WritelLine ("int StartClassFO({0})", key):;
return key;

}

// Bropas HecTaTuueckas. ..

public int StartClassF1l (int key)

{

Console.WritelLine ("int StartClassF1({0})", key);
return key;

}

// Tlpouecc nomes!
static void Main(string[] args)

{//

// Ccouika Ha nmejierar.
xDelegate localDelegate;
int i, n;

// ObBexT - mpexcraBuTesb kjacca StartClass.
StartClass sc = new StartClass();

// OBBEeKT — MNpencTaBUTeJNb Kjacca Q.

QO g = new Q();

// ObBexT - mpemcraBuTeNb kjacca ASD.

ASD asd = new ASD();

// Crartuueckasa QyHKLUMSA — UYJIeH Kjlacca — B CHOMCKe JejieraTa.
// TIOCKOJNIBKY HOejleraT HacTpayBaeTCsd HENOCPEACTBEHHO B

// kJjacce, KOTOPOMY MPMHANJEXUT IaHHAS CTaTHUUeckas QyHKUMS,
// 3neck obxommMcsa Ge3 IONOJIHUTEJIbHOM CHeUUdUKALUM UMEHU

// dyHxuyM.

asd.d = new xDelegate(StartClassFO0);
// BoT mokaszaJjsM ¥MMs MeToIa, Ha KOTOPHI HACTPOEH mejyierarT.
Console.WritelLine (asd.d.Method.ToString());

// TlomBITANMUCh [OKA3aTh MMA KJlacCa — XO039MHA MEeTONa, Ha KOTOPBIA
// HacTpousiy mejieraT. Hudero He MNOJIydMTCs, [NOCKOJIBKY METOH —
// craTudeckmii.

if (asd.d.Target != null) Console.WritelLine(asd.d.Target);

// HeCrartmueckas QyHKLUMSA — UJieH Kjacca - B CIMUCKe nejerara.
// mobamByigeTcs K CIOUCKY OYHKUMIA IejieraTa NOCPeICTBOM
// omnepaTopHOM GYHKUMM +=.

asd.d += new xDelegate(sc.StartClassFl);
Console.WritelLine (asd.d.Method.ToString());
if (asd.d.Target != null) Console.WritelLine(asd.d.Target);



// Ieserar Takxe BKJIOUMUII B CHOMCOK QYHKLUMIO — YJIeH Kjacca Q.

asd.d += new xDelegate (q.QF);
Console.WritelLine (asd.d.Method.ToString());
if (asd.d.Target != null) Console.WriteLine(asd.d.Target);

// IDenerar paspsaxaeTcs IOCJIENOBATEJIEHOCTLI
// BBEI30OBOB Pa3HOOOPAS3HHX OYHKLNIA .

// Jubo Tak.
asd.d (125);

// Jubo Tak. lapamerp

// mpY 5TOM NPUIJIOCH yNakoBaThb B ONHOMEPHHI MacCuB Tuna object
// nmvHOM B 1.

asd.d.DynamicInvoke (new object[]{0});

// Takxe eCTb BO3MOXHOCTL yIajleHMsa QYHKUMM M3 CHOMCKa JejierarTa.
// Ina 3TOT0 BOCHOJIbE3YEMCH JIOKAJIbHEM IeJeraToM.

localDelegate = new xDelegate(q.QF);

asd.d -= localDelegate;

asd.d (725) ;
// A Tenepb ONATbH HoBaBuM QYHKLMIO B CHOMCOK Hejerara.
asd.d += localDelegate;

asd.d (325) ;
Console.WritelLine (asd.d.Method.ToString());

// A Tenepb - NEATEJILHOCTH [0 INOCTPOEHMIO MACCUBA ONMCATEJIeM TUlla CCHUIOK.
// Tlpeobpazosanme OINHOT'O obbekTa, CoOmepXamero MacCCHUB CCBIJIOK Ha QYHKLWM,
// B MaccuB OOBEKTOB, COIEPXAUMX [0 ONHOM CCHUIKE Ha (QYHKLMO.

// TaxkuMm obBpasoM, IUia KaxXIOM CCBEUIKM Ha QYyHKLUMIO OejieraTa B paMKax

// MaccuBa OeJyleraTOB CTPOUTCS CBOM COOCTBEHHHIM Hejerar.

// ECTECTBEHHO UTO B3JIEMEHT MAacCKUBa yXe He gaBjyigercda Multicast'oswemM

// meseraroMm. I[O3TOMYy C €I'O IOMOWBI MOXHO BHIMNIOJHUTE OIHY OGYHKLMDO

// Multicast'oBoro menerara.

Console.WritelLine ("—In array!-—————-"""""""""—"=-"——"—"———— ")
// BOT cCChBUIKA HAa MACCUB IHEJIETaTOB.

// Coma ©ymeMm crpyxarTb conmepxyuMmoe Multicast'a.
Delegate[] dlgArray;

try

{

dlgArray = asd.d.GetInvocationList () ;

}

catch (System.NullReferenceException e)

{

Console.Writeline (e.Message + ":Delegate is empty");
return;

}

// TlpounMTany COmepXMMOe MAacCCuBa ONMCATEJIe Tula CCBUIOK.

for (i = 0, n = dlgArray.Length; i < n; i++)

{

Console.WritelLine (dlgArray[i] .Method.ToString());

// A mMoxHO M Tak, 6Ge3 momomyu MeToma ToString()... C TeM %xe pes3yJjbLTaToM.
//Console.WritelLine (dlgArray[i] .Method) ;

}

// Bor kak zanyckaerca OIHA QyHKUMS M3 CIOMCKA CCHUIOK Ha QyHKLMUM!
// VICHOJNBb3YITCS Pas3HbHE BAPMAHTH 3aMlyCcKa.

Console.WriteLine ("AAAAAAAAAAAAANARAANANAANNRAANANAANANANNAANANY o
dlgArray[l].DynamicInvoke (new object[]{75});

((xDelegate) (dlgArray([2])) (123);

Console.WriteLine ("ANAAAAAAAAAANNNANNANNNNANNNNNNANNNNNANNNNNAATY
. i

// Vicmosib3yeM 2TOT MaCCHUB IJid Npeobpas3oBaHMsa MacCuBa CCEUIOK IejeraTa.
// BBIKMIBEIBAEM M3 MACCHBA OIUH DJIEMEHT .

// Bosppamaemoe 3Hauenue (HOBHJ meyeraT C M3MEHEHHHIM CIIMCKOM)

// MoxeT OBITH "mnomMaHO" ¥ IOPYTMM HejieraToM!

asd.d = (xDelegate)xDelegate.Remove (asd.d,dlgArray[l]);

// Tabmuua CCEUIOK MOOMOMLMPOBAHHOTO mejierara COKpaTuiach!
Console.WritelLine ("Tabmumua CcCbUIOK cokpaTwmiace! ");

asd.d (125) ;

// UYepes CBOMCTBO MNOJIyYMIIM CCBUIKY Ha IeJjlerar.
xDelegate dFROMasd = asd.D;

// Tabaulia CCHUIOK ONycTomaeTcs!

// Ewe ©Gwl! 3mechb M3 COMCKa METOLOB OINHOTO Hejerara

// ymanaorca BCE mesierarTs, KOTOPBE BCTPEUAlTCHS B CIMCKE

// MeTomoB BTOPOTO mejieraTa. ByKBajbHO: yIalM M3 3TOTO CHUCKAE
// BCE MeTOmB, KOTOPHE BCTPETMIL B 3TOM CIOMCKE !

// YTO-TO U3 XUBHM TOTO MapPHH, KOTOPBIA BHITATMUBAJ caM cebs

// 3a Bojock u3 Gojora! M ecmu 6er HOBHJ nejeraT He Obul O

// nepexBadeH Ha OPYTyK CCBUIKY — BeChb MCXONHBIA CHIMUCOK



// Meromos Multicast'oBoro mesierara asd.d Obl OB NOTEPSH.
dFROMasd = (xDelegate)xDelegate.RemoveAll (asd.d,asd.d);

// B ueM ¥ MOXHO yOeIuTbCa BOT TaKMM CIOCOBOM!

try

{

dlgArray = dFROMasd.GetInvocationList () ;

}

catch (System.NullReferenceException e)

{

Console.Writeline (e.Message + ":Delegate is empty");

}

// HO TOJBKO HEe MCXOIHHII mejierart!
Console.WritelLine ("Ho TOJILKO He MCXOMNHBEI mejeratT!");
// B ueM ¥ MOXHO yBeIMTbCd BOT TaKMM CIOCOGOM!

try

{

dlgArray = asd.d.GetInvocationList () ;

}

catch (System.NullReferenceException e)

{

Console.Writeline (e.Message + ":Delegate is empty");
}

// Bor! UcxOOHBEIM OOBEKT Kjacca-nejierara — He nycToin!
asd.d (125) ;

q.Q00(75,asd.d) ;

Y/
}
}

JmcTurr 9.1.

CoOpITHS

Ecnu B Knacce 06bABUTL UYleH-CcobbITUE, TO 06BbEKT — MNpeacTaBUTENb 3TOr0 KJlacca CMOXET YBEAOM/IATb 06bEKTbI APYTrMX KAcCOB O
AaHHOM CobbITUN.

Knacc, coaepxaluii o6bsiBneHme cobbiTus, NoAAEPXKUBAET:
® perucTpauuio o6beKTOB — NpeacTaBUTENEen ApYyrMX KNaccoB, "3aMHTepecoBaHHbIX" B NOMyYeHUU yBEAOMIEHUS O COBbITUU;
® OTMEHY perucrpauvm o6bEKTOB, MOJyYaloLMX YBeAOMIeHMe O CobbITUM;
e ynpasneHue CN1CKOM 3aperncTpMpoBaHHbIX 06LEKTOB W NPOLEAYpPOit YBEAOMIIEHUS O COBbITUN.

Peanusauna mexaHusma ynpasneHus no cobbITuAM npeanonaraeTt ABa 3Tana:

o 06bsBNIEeHMe aeneraTa,
e 06bsABNEHME COObLITUS.

[Ba npyMepa WITCTPUPYIOT TEXHUKY NMPUMEHEHUS COBbITUIA U PYHKUMOHANbHble BO3MOXHOCTU 06bekTa cobbiTuS.
MepBbIK NpuMep:
using System;

namespace Events0l

{

// Demerar.

delegate int ClassDLG (int key);

// Kiacce, comepxamme MeTOIE — 00paBOoTuMKM COOHTMIA .
class C1

{//

public int Clf (int key)

{//

Console.WriteLine("C1.COf");
return key*2;
}//
y//

class C2
{//
public int C2f (int key)
{//
Console.WriteLine ("C2.CO£f");
return key*2;
Y/ 7/
Y/ /

// CrapTOBEIM Kjacc.
class CO

{//
static event ClassDLG ev0;
static event ClassDLG evl;

public static int COF (int key)
{//
Console.WriteLine ("CO.COF"™) ;




return key*2;

Y/

public int COf (int key)

(//

Console.WriteLine ("CO.COf") ;
return key*2;

Y/

static void Main(string[] args)
//

int i;

Random rnd = new Random() ;

// Cosmaercsa OOBEKT — MNpencTaBuUTesib kjacca Cl.
Cl objl = new Cl();

// TomnucHasa komnaHug. [lonnmceBaorcsa BCE!

// B coburum ev0 BayHTEpeCcOBaH:
// xiacc CO crarmueckmm meromom COF.
ev0 += new ClassDLG(CO.COF) ;

// B cobmrTum evl samHTEpecOoBaH:

// xkjacc CO meromom COf, BEIBHIBAEMEIM OT MMEeHM Oe3EIMSIHHOTO OOBEeKTa,
// xiacc Cl meromom Clf, BLBEIBAEMEM OT MMeHM o6bexkTa objl,

// kjacc C2 meromoM C2f, BHIBHBAEMEM OT UMEeHM Oe3BEIMAHHOT'O OOBEKTA.

evl += new ClassDLG( (new CO ()
evl += new ClassDLG(objl.C1lf)
evl += new ClassDLG( (new C2 ()

) .COf);
) .C2f);

// VI BOT Kakue COOCEITHUSA. ..
// Open wnu Pemka!
for (i = 0; 1 < 100; i++)
{
Console.WriteLine ("==={0}===",1);
switch (rnd.Next(0,2))
{
case 0: // YBemomnswrcs BCE 3amHTepecoBaHHbe B COObTMM "Bhemane:nme 0".
ev0 (1)
break;
case 1: // YBepomssaioTcs BCE 3amMHTEepecoBaHHHE B COOHTMM "BemaneHue 0".
evl (i) ;
break;
}
}

Y/
Y/
}

JncTuur 9.2.

BTopoii npumep:

using System;
namespace EVENTS
{
// OOBABJIEHHME KJIACCOB-LEJIETaTOB.
// Kiacc-mejieraT CO CTAHIAPTHEIMU CUTHATYPONM M CHEUMOUKATOPOM
// BO3BpamaeMoro 3HaYeHUd.
delegate int ClassDlg 1 (int key, string str);
// CurHarypa nejieraTa M BO3BpallaeMOe 3HAueHMe MOTYT OHTb JIoOBMM !
delegate int ClassDlg 2 (int key);
// Tum BTOPOTO NapaMerpa nejierara AJigd 3TOTO Kjlacca-zejierara OOBABJIEH
// Huxe.
delegate void ClassDlg TimeInfo
(object sourseKey, TimeInfoEventArgs eventKey) ;

//

class TimeInfoEventArgs: EventArgs
(//
public TimeInfoEventArgs (int hh, int mm, int ss)
{

hour = hh;

minute = mm;

second = ss;

}

public readonly int hour;

public readonly int minute;

public readonly int second;

Y/

//
// ObBABIALTCA OBa Kjacca
//
class Doll 1
{




public ClassDlg 1 dlglDoll 1; // O6wmaenen peseraT "craHmapTHOTO" Buia.
public ClassDlg 2 dlg2Doll 1; // OO®BABJIEH Hejerar.
public ClassDlg TimeInfo dlgTimeInfo; // HyxHa ccCeulka Ha OOBEKT - [apaMeTp nejerara.

// OBBABJIEHO COOTBETCTBYKIEE COOBITUE .

// CofuTue oOBABISETCS Ha OCHOBE KJjlacca nejerara.
// Her kjlacca mesierara — HET M COOBITUA !

public event ClassDlg 2 eventDoll 1;

// KOHCTPYyKTOp. B KOHCTPYKTOPE NPOM3BOOUTCS HACTPONMKA IejerarToB.
public Doll 1()

{

dlglDoll 1 = new ClassDlg 1(F2Doll 1);

dlgTimeInfo = new ClassDlg TimeInfo(TimeInfoDoll 1);

}

// ®YHKUMM - UJIeHBl KJjlacCa, KOTOPHE HOOJIKHEl BEISEHEBATHCSH

// B OTBET Ha yBEIOMJIEHVE O COOBITMM, HA KOTOPOE MNPENNOJIOKUTEIHHO
// DOJKeH MOOmMcaTbCsa OOBEKT — NPEeACTAaBUTEeNb HAaHHOTO KJjacca.

//
public int FO0Doll 1 (int key)

{

// BTa GyHKUMSA TOJIbKO coobmaer. . .
Console.WriteLine("this is FODoll 1({0})", key);
return 0;

}

public void F1Doll 1 (int key)

{

// 2rTa byHkuua eme mu YBEIOMIIAET nomnmMcaBumMicsa y Hee OOBEKT. ..

// Uro 3TO 3a 00BEKT, OQYHKLUMA He 3HaeT!

Console.WriteLine("this is F1Doll 1({0}), fire eventDoll 1!", key);
if (eventDoll 1 != null) eventDoll 1 (key);

}

public int F2Doll 1 (int key, string str)

{

// 2Ta byHKUMA coobmaeT ¥ BO3BpAllAeT 3HAUEHME. . .
Console.WriteLine("this is F2Doll 1 ({0}, {1})", key, str);
return key;

}

void TimeInfoDoll 1 (object sourseKey,TimeInfoEventArgs eventKey)

{

// A sTa QYHKLMS BHMKAET B CaMyl CYyTb COOBITMS, KOTOPOE HeCer

// wmHOOpMALMIO O BpeMeHM BO3OYXIEHMS COOBITHUA.

Console.Write ("event from {0}:", ((SC)sourseKey).ToString()):;
Console.WriteLine("the time is {0}:{1}:{2}",eventKey.hour.ToString(),
eventKey.minute.ToString(),

eventKey.second.ToString()) ;

}

}

//
//
// YCTpOMCTBO BTOPOTO Kjacca mnpome. Her obpaborumka cobuTusa "BpemeHu".
class Doll 2

{

public ClassDlg 1 dlglDoll 2;

public ClassDlg 2 dlg2Doll 2;

public event ClassDlg 2 eventDoll 2;

// B KOHCTPYKTOPE MNPOMBBONUTCS HACTPOMKa NeJeraTosB.
public Doll 2()

{

dlglDoll 2 = new ClassDlg 1(F1Doll 2);

dlg2Doll 2 = new ClassDlg 2 (FODoll 2);

}

public int FO0Doll 2 (int key)

{

// BTa GyHKUMSA TOJIBKO coobmaer. . .
Console.WriteLine ("this is FODoll 2({0})", key);
return 0;

}

public int F1Doll 2 (int key, string str)

{

// DrTa QyHKUMS coobmaeT M BO3BpaljaeT 3HAUEHME. . .
Console.WriteLine("this is F1Doll 2 ({0}, {1})", key, str);
return key;

}

public void F2Doll 2 (int key)

{

// 2ra byHkuua eme u YBEIOMIIAET nomnmMcaBumMicsa y Hee OOBEKT. ..
Console.WriteLine("this is F2Doll 2({0}), fire eventDoll 2!", key);
if (eventDoll 2 != null) eventDoll 2 (key);

}

}



//
//
class SC // Start Class

{

// OOBsABJIEH KJjlacC-IejieraT. . .
public static ClassDlg 2 dlgSC;

// B crapToBOM Kjlacca OOBABJIEHB OBA COOHITMA .
public static event ClassDlg 1 eventSC;
public static event ClassDlg TimeInfo timeInfoEvent;

static public int FunSC(int key)

{

Console.WritelLine ("this is FunSC({0}) from SC", key);

// TlepBoe yBemomsieHye. B Tejie 3TOM QYHKLMM OCYILECTBJISETCsS epernauda

// yrnpaeiieHus MeTony OBBEKTA, KOTOPHI BaMHTEPECOBaH B IAHHOM COOBITUM .
// B DaHHOM cJjlydae COOHTMEM B OyKBaJbHOM CMEICJIE SBJISeTCsS (QakT nepenaun
// ynpaBnenyusa QyHkuuy FunSC. Kaxye OOBEKTH 3ayMHTEPECOBAHEL B 3TOM

// COBHTMM — ceMuac CKas3aTb HEBO3MOXHO. 3HeChb TOJIbKO YBEIOMJIST O

// cobuTuM. [IOONMCHBAKT SBaVMHTEPECOBAHHEIX — B APYyIOM MecTe!

eventSC (2*key, "Hello from SC.FunSC !!!");

DateTime dt = System.DateTime.Now;

// Bropoe yBemOMJIEHUE .

timeInfoEvent (new SC(), new TimeInfoEventArgs (dt.Hour,dt.Minute,dt.Second)) ;
return key;

}

static void Main(string[] args)

{

// OBBABUIM U ONpPEmeSiIM OBa OOBeKTa.
// Tak BOT KTO MHTEPECYyeTCs COOBTMUAMM!
Doll 1 objDoll 1 = new Doll 1();
Doll 2 objDoll 2 = new Doll 2();

// Tommmcany MxX Ha COOLITHUSA .

// B coburum eventSC BamMHTEpeCcOBaHb OOBEKTEH

// objDoll 1 m objDoll 2, xOTOpHE BHEChb MNOLIMCHBAOTCA Ha

// COOHTMUS NP MOMOWM NEeJIeTaTOB, KOTOPHE OBUIM HACTPOEHH

// Ha cooTBeTCTByMmME OYHKLMM B MOMEHT CO3IOaHus OOBEKTa.

// KOHCTPYKTOPE OOOMX KJIACCOB TOJIBKO ¥ CHEJIaliX, UYTO HAaCTPOWIIN
// COOCTBEHHHIE IEeJleraTH.

eventSC += objDoll 1.dlglDoll 1;

eventSC += objDoll 2.dlglDoll 2;

// A B coGeruy timeInfoEvent samHTepecoBaH Jmub
// obbexkT - mpencTaBuTesis Kjacca Doll 1.
timeInfoEvent += objDoll 1.dlgTimeInfo;

// Omnpemenunu nesierara nna ¢yHkumm SC.FunSC.
// DTo cobcrTBeHHad craTMueckas OQyHkumua kjacca SC.
dlgSC = new ClassDlg 2 (SC.FunSC);

// A Temepb moCTpauBaeM IeJIeTaTH, KOTOPHE

// He ObUIM CO3IAaHEl M HACTPOEHH B KOHCTPYKTOPAax

// COOTBETCTBYWHUX KJIACCOB .

objDoll 1.dlg2Doll 1 = new ClassDlg 2 (objDoll 2.FO0Doll 2);
objDoll 2.dlglDoll 2 = new ClassDlg 1(objDoll 1.F2Doll 1);
// Tommucany OOBEKTH Ha COOEITHS .

objDoll 1.eventDoll 1 +=new ClassDlg 2 (objDoll 2.F0Doll 2);
objDoll 2.eventDoll 2 +=new ClassDlg 2 (objDoll_1.FO0Doll_1);

// SC Gymer coobmwarb O BpeMeHu!

// VI HeBaxHO, OTKyIa [OCJIeNyeT BH30B QYHKLUA.

// CofuTme B kjlacce objDoll 1 mcHnonb3yeTCs IJid BE3OBa
// craruueckoro meroma kjacca SC.

objDoll 1l.eventDoll 1 +=new ClassDlg 2(SC.dlgsC);

// CoGuTre B kjlacce objDoll 2 mcmnomb3yeTCs IJis BHS3OBA
// craruyeckoro mMeroma kjacca SC.

objDoll 2.eventDoll 2 +=new ClassDlg 2(SC.dlgSC);

// PaBoTa c pmeneraramu.
objDoll 1.dlg2Doll 1(125);
objDoll 2.dlglDoll 2(521, "Start from objDoll 2.dlglDoll 2");

// Pabora c coOHTUAMU. YBEHOMIIAEM B3aVHTEPECOBAHHBIE KJIACCH Y OOBEKTH!
// Yro-TO He BMOHO OCOOOM pPas3HMLE C BHBO0BAMM Uepes HejleTaToB.
objDoll 1.F1Doll 1(125);

objDoll 2.F2Doll 2(521);

// OTKJIOYMIM YaCThb NPMUEMHUKOB.

// To ecTb OTKa3aJMCh OT I[OJIyUYeHMS HEKOTOPHEIX COOBITN .
// W pencTBUTENIbHO. Heuero 3aboTUTLCH O UYyXOM KJjlacce.
objDoll 1l.eventDoll 1 -= new ClassDlg 2(SC.dlgsC);
objDoll 2.eventDoll 2 -= new ClassDlg 2(SC.dlgsC);

// Onare paboTa C COOBITUAMM.
objDoll 1.F1Doll 1(15);
objDoll 2.F2Doll 2(51);



}
}
1

JmcTuHT 9.3.

AHOHMMHBIE METOJbI U JieJIeraThl AJ8 aHOHUMHBIX MEeTOA0B

Mpexpae Bcero, aaanm onpeageneHne AHOHMMHOIO METOJA. B C# 2.0 370 dparmeHT Koaa, KOTopbli opopmnseTcs B Buae 610ka u
pacnosiaraeTcst B Tesie MeToAa MM KOHCTPYKTOpa. AHOHUMHBIA METOA UMEET XapaKTepHbIi "3aronoBokK", KOTOPbIN COAEPXUT KJto4YeBoe
cnoso delegate 1 cnMcok napamMeTpoB aHOHMMHOrO MeToda. BHyTpu 6noka, npeacTaBnsoWwero aHOHUMHbIA MeToA, AeNCTBYIOT
obwenpuHaTble npasuia obnacren BUANMOCTU (scope). AHOHUMHbBIN METOA BbICTYMaeT B KOHTEKCTE BbIPaXXEHWUS UHMUManusaumm generarta v
Nnpu BbIMNOSIHEHUWN COAEPIKaLLEro aHOHUMHbIN MeToA koaa HE BbimonHseTcs. B 3TOT MOMEHT NpoMCXoANT MHMUManM3aumsa aeneraTa,
KOTOPOMY BCe paBHO, Ha YTO OH HacTpoeH: HenocpeACTBEHHO Ha MeTo4 unu Ha 6510k onepaTopoB B MeToAe (TO eCTb Ha aHOHWMHbIN
MeTos).

[Nanee npuBoauTCcsa npumep 06BbsIBNEHUS aHOHMMHOIO MeTOAa,HaCTpOﬁKM 1 akKTuBu3auunn aenerata, B pesysbTaTte KOTOpOﬁ n npouncxoauT
BbIMOJIHEHNE KOAA aHOHMMHOrIo MeToia:

using System;
using System.Collections.Generic;
using System.Text;

namespace DelegatesForAnonymousMethods

{
delegate int DDD(char op, int keyl, int key2);

class DAM
{

public static int DAMstatic(char chKey, int iKeyl, int iKey2)

// 3To mpocToil BJIOK ONepPaToOpPOB.

// Tpu %eJIaHuM eT'O0 MOXHO MCIOJIb30BaTh kKaxk AHOHVMHHIL METOL.

// Ins 2Toro BCEro JMilb Hano OyAeT IOONMCATh BHPAaXeHME MHMLMATIU3aALUN
// nmenerarta. Uro u OymeT CIeJaHO B CBOE BPEMd.

int ret;
ret = iKeyl % iKey2;
}

//return ret; // BummaHue. 3mech ret He ompezneseH!

Console.WritelLine ("DAMstatic: {0}, {1},{2}", chKey, iKeyl, iKey2);
return 0;

}

// Demerar kak napavMerp!

// ®yHKUMA MOIMOMUMPYET 3HAUeHMUe NeJjleraTa, MNepelaBaeMoOTO KakK CChJIKAa
// Ha CcChUIKy, HDOBAaBIAS KOI elle ONHOTO AaHOHMMHOTO MeTOna,

// ¥ BEIIOJHSAET NPU BTOM CBOK COBCTBEHHYH paboTy.

public int xDAM(ref DDD dKey)

{

Console.WriteLine ("Hello from xDAM!");

dKey += delegate(char op, int keyl, int key2)

{

Console.WritelLine ("this code was from xDAM") ;

return

((string) (op.ToString() +keyl.ToString() +key2.ToString())) .GetHashCode () ;
by

int x = 0;

while (true)

{

x++;

if (x == 100) break;

return 0;

}

// VI omnATb meJjleraT Kak IapaMmeTrp. ..
// BrimosiHeHye HaABPAHHOTO KOIA.
public void goDAM (DDD dKey)

{

int ret;

Console.WritelLine ("this is goDAM!");
ret = dKey('+', 5, 5);
Console.WriteLine(ret);

}

}

class Program

{

static void Main(string[] args)
{

DDD dO;

int x;

x = 0;



// 3To AHOHVMHHVI METOZ.
// ObBaBJIeHMEe aHOHMMHOTO MeTOoma — COCTaBHAaA 4YacCThb BHPAXEHMA MHMIMAJM3aLWN
// mejieraTa. B MOMEHT MHMLIMAaNIM3aLUMM CaM KOI He BBINIOJIHAETCH !
d0 = delegate(char op, int keyl, int key2)
{
int res;
switch (op)
{
case '+':
res = keyl + key2;
break;
case '-':
res = keyl - key2;
break;
case '*':
res = keyl * key2;
break;
case ':':
try
{
res = keyl / key2;
}
catch
{

Console.Write ("That was a wrong number! ");

res = int.MaxValue;
}
break;
default:
Console.Write ("That was illegal symbol of operation! ");
res = int.MinValue;
break;

Console.WriteLine (">>>{0}<<<", res);

return res;
};// KoHew koma Ijsd MHMLUMAIMB3AUMM OejieraTa (KOHEl aHOHMMHOI'O MeTona) .

x++;

// Hernerar HacTpamuBaeTCs Ha GparMeHT Koza.

// VI BOT Temepb STOT KOI BHIIOJHSIETCH. . .

x = do('*x', 125, 7);

Console.WriteLine (x) ;

// IDaxe Oynydm HACTPOEHHBIM Ha AHOHMMHEIA METOX, NejieraT OCTaeTCcsd nejeraToM!
// BOT OH HacTpamBaeTCs Ha IOJHOLEHHYI CTATUYECKYKD OGYHKLMD. . .

d0 += new DDD(DAM.DAMstatic);

x = do(':', 125, 25);

Console.WritelLine (x);

Console.WriteLine (" ")

// A BOT caMm BEICTyNAaeT B KaueCTBe [apaMeTrpa

// u nepemaercs GyHKUMM, B KOTOPOM HejieraTy

// mnepepmaeTcs CCBUIKA €lle Ha OOVH AHOHMMHEIL METOLH.
DAM dam = new DAM() ;

dam.xDAM (ref dO) ;

Console.WritelLine (x) ;

" "y

x = do('-', 125, 5);
(
(

Console.WritelLine

dam.goDAM (d0) ;

Console.WriteLine (" ")
}
}
}

JncTuHT 9.4.

Co0pITHA ¥ JeJierarol. Paszanumnsa

Tak B 4yeM Xxe pasHuua mexay cobblTnusiMn u generatamm B .NET?
B nocneaHeM npumepe npeabiaylero pasgena npu obbsBneHUn cobbiTUs O4EBUAHO €ro CTPoroe COOTBETCTBUE OonpefeneHHOMY AeneraTy:

public static event System.EventHandler xEvent;

System.EventHandler - 3to TUM AEJIEFATA! OnepaTop, KOTOpbIn obecneynBaeT npoueaypy "nmoanvcaHus Ha yBegoMieHue", NoHOCTbIo
COOTBETCTBYET onepaTopy MoAudUKaunm MHOroaapecHoro agenerata. AHanornyHbiM 06pas3om aeno ob6CcTomT U C npoueaypon "oTkasa oT
yBenoMaeHums":

BaseClass.xEvent += new System.EventHandler (this.MyFun) ;
BaseClass.xEvent —-= new System.EventHandler (xxx.MyFun) ;

W 3TO AeACTBUTENbHO Tak. 3a onepaTopHbIMU YHKUUSMWU += M —= CKPbIBAOTCA METOoAbl KnaccoB-generatos (B TOM yMcne 1 Khacca-
peneraTa System.EventHandler),



Bonee Toro. Ecnn B nocnegHeM npumepe B o6bsiBneHnn cobeitust BbIKUHYTb kntoueBoe cnoBo event —
public static event System.EventHandler xEvent;

N 3aMEHUTb €ro Ha

public static System.EventHandler xEvent;

System.EventHandler (370 knacc-generat!), To HM4Yero He npousorget. BepHee, BCE 6yaeTt npovucxoanTtb, Kak v paHblie! Bmecto napel
COBbITUE-AENEFAT 6yaeT pabotatb napa AENEFAT-AENEFAT.

Takum 06pasoM, DyHKUMOHANBbHO COBbITUE SIBASIETCA BCErO JIMLb PAa3HOBMAHOCTbLIO Kiacca-AeneraTa, raBHOM 3a4a4eli KOToporo siBAsieTcst
obecrneyeHne CTpOror NPUBA3KK Aefierata K COOTBETCTBYIOLIEMY COBbITHIO.

MoaundunkaTop event BHOCUT NMLIb HE3HAUYUTENbHbIE CUHTAaKCUYECKME HKaHChl B Ucnonb3oBaHune atoro MOOUOUNLMPOBAHHOIO aeneraTa
— yTO6bl XOTb Kak-HMbYAb pa3nnyaTtb BO36yAUTeENs M nonydyaTens cobbiTus.

© 2003-2007 INTUIT.ru. Bce npaBa 3aluLueHbl.
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10. Jlekumsa: ATpubyTbl, c60pku, pedriekcuna: Bepcusi ansa nedatu n PDA

Pednekcns npeacraBnsieT cobor npouecc aHanusa TMNoB (CTPYKTYPbl TUMOB) B XOAE BbINOSHEHUSA npunoxeHnus (c6opkn). B .NET pednekcus peanusyetcs
CBOMCTBaMM M MeToAaMu knacca System.Type u knaccoB npocTpaHcTBa uMeH System.Reflection

Pednekcns (Reflection) - npegoctaBneHne BbINONHAEMOMY KOAYy MHGPOPMaUMM O HEM CaMOM.

Pednekcns npeacrasnser cobow npouecc aHanusa TMNoB (CTPYKTYypbl TUNOB) B XOAe BbINOSHEHUA npunoxeHusa (c6opkun). B .NET
pednekcms peannlyeTcs CBOMCTBAMM M MeToAaMM Knacca System. Type n K/1acCcoB MPOCTPaHCTBa MMeH System.Reflection,

IIpoctpancTBo umen System.Reflection

MpoCTpaHCTBO MMeH System.Reflection cofepXWT Kacchl U MHTepdeicbl, KOTOpble NO3BOMAIOT OPraHM30BaTh NMPOCMOTP 3arpy>XEHHbIX B
c60pKy TUMOB, METOAOB, MOJei (AaHHbIX-UIeHOB) M 06ecneymBaloT AMHAMUYECKME MEXAaHU3Mbl peann3aumm TUMNoB U Bbi30Ba METOAOB.

BkntoyaeT MHOXEeCTBO B3aUMOCBSA3aHHbIX Kaccos, I/IHTepCbeIZCOB, CTPYKTYp U AeneratoB, npeaHa3Ha4YeHHbIX A4 peannsaunm npouecca
OTpaxeHwus.

System.Reflection onpepensieT TMMbl ANs OpraHM3aumMmn NO3AHEro CBsA3biBaHUSA U AMHAMUYECKOW 3arpy3Ku TUMOB.

HenonHbii nepeydyeHb KnaccoB NpeactaB/iEH HUXE!

Tvin HasHaueHune
Assembly MeToabl ANS 3arpy3ku, ONMCaHMS U BbINOJIHEHUS Pa3HOO6pa3HbIX onepaumnii Haa cb6opkon
AssemblyName VHpopmMauns o cbopke (MAeHTUhMKATOP, BEPCUS, S3bIK peannsaumn)
EventInfo NHdopmaLumsa o cobbiTnax
FieldInfo MHdopMaums o nonsax

MemberInfo A6CTpaKkTHbIM 6a30BbIN Kacc, onpeaenaowmi obwme uneHol ans EventInfo, FieldInfo, MethodInfo, PropertyInfo
MethodInfo NHdopmaunsa o meToge

Module Mo3BonseT 06paTUTLCSA K MoAYt0 B MHOrodalinoBoi cbopke

ParameterInfo [AHcdopmMauus o napameTpe

PropertyInfo WHdopmauus o cBolicTBe

Kuace System.Type

Knacc System.Type COAEPXMUT METOAbI, MO3BOSAOLME NOAYYaTb MHDOPMALMIO O TUNAX MPUIOXKEHUS. SIBNSIETCA OCHOBOM ANs peanusaumu
dYHKLMOHANbHOCTM NPOCTPAHCTBA MMeH System.Reflection y cpeACcTBOM ANs MOMyUYEHUS AOCTYNa K MeTaAaHHbIM.

Mcnonb3oBaHue yneHoB knacca Type No3BosgeT nNonyymTb I/IHCbOpMaLlI/IPO O:

Tune (GetType (string));

KOHCTpYyKTOpax (GetConstructors());

MeTogdax (GetMethods ());

AaHHbIX-4neHax (GetFields());

cBolicTBax (GetProperties());

cobbITMAX, 06bABNEHHbIX B knacce (GetEvents ());
moayne;

cbopke, B KOTOPOW peanusyeTcs AaHHbIW Knacc.

O6bekT — npeacrasuTenb knacca Type yHukaneH. [1Be CCbIsIKN Ha 06beKTbl — npeacrasuTenn knacca Type okasbiBaloTcs
3KBMBASIEHTHLIMU, €C/IN TOJIbKO 06bEKTLI BbIIN Co3aaHbl B pe3synbTaTte o6pauJ,eHm| K OAHOMY U TOMY Xe Tuny.

O6beKkT — npeacTaBuTeNb knacca Type MOXET NpeAcTaBuTb Nto60N U3 cneayowmx TUMNoB:

Knacchbl;
TUNbl-3HaYeHUs ;
MaccuBbl;
nHTepdelichl;
yKkasaTenu;
nepeyncneHuns.

Ccbinka Ha 06beKT — NpeacTaBuTeNb knacca Type, accouMmpoBaHHasi C HEKOTOPbLIM TUMOM, MOXET 6bITb MOMyYEHa OAHUM U3 CReayroLWmx
crnoco6oB.

1. B pe3ynbTaTe Bbi30Ba MeToAa

Type Object.GetType ()

(MeTooa — uneHa knacca Object), KOTOpPbLIN BO3BpaLLAET CCbI/IKY Ha 06bEKT — MpeacTaBuTeNb TMNa Type, NpeacTaBnsoWNA
MHdopMaumio o Tune. Bbi3oB Npon3BoAMTCS OT UMEHM 06beKkTa — MNpeacTaBUTeNs AaHHOro TUna. Bbi30B CTAHOBUTCS BO3MOXEH B
CBSI3M C TeM, 4To ntobor knacc Hacnegyet Tmn Object,

2. B pe3ynbTaTe Bbl30Ba CTaTMYECKOro MeToga — 4yneHa knacca Type

public static Type Type.GetType (string)

napamMeTpoM SIB/ISIETCA CTPOKa CO 3HAYE€HWEM MMEHU Tuna. Bo3BpallaeT 06bekT — NpeacTaBuTeNb kaacca Type, ¢ MHdopMaunel o
Tune, cneumMduUMpoBaHHOM NapaMeTpoM MeToAa.



3. OT uMeHKn obbekTa — MpeacTaBuUTeNs Kracca Assembly — OT UMEHU 06beKTa-c60pkM (CaMOONUCLIBAEMOr0, MHOFOKPATHO

ncnonb3yemoro, Bepcuduumpyemoro BJIOKA (dpparmeHta) CLR-npunoxeHus) Bbi3biBalOTCS MeTOAbI

Type[] Assembly.GetTypes()
Type Assembly.GetType (string)

// TonydaeM CCBUIKY Ha COOpPKy, comepxamyl oObaBjeHue tuna MyType,

// BareM - MaccuB OOBEKTOB - [pencTaBuUTesell kjacca Type.

Type[] tt = (Assembly.GetAssembly (typeof (MyType))) .GetTypes() ;

// Bes KOMMEHTapues.

Type[] tt = (Assembly.GetAssembly (typeof (MyType))) .GetType ("MyType") ;

34ecb UCNosb3yeTcs onepaumsa typeof, OnepaHAOM 3TOW YHapHOW onepaummn sBnsetca o603HaveHne knacca (B 6ykBasbHOM cMbic/ie

- MMS KJacca).
class MyType

Type t = typeof (MyType) ;

4. OT uMeHn obbekTa — npeactaBuTens knacca Module (moaynb — portable executable dain ¢ pacwnpeHnem

M3 04HOro n 6onee K1accoB N MHTEPGENCOB):

Type[] Module.GetTypes|()
Type Module.GetType (string)
Type[] Module.FindTypes (TypeFilter filter, object filterCriteria)

roe TypeFilter — knacc-generar.

// A Kak STVM XO3AMCTBOM II0OJIb30BATLCS — HE 3HA. B xejnax He Hallel.
public delegate bool TypeFilter (Type m, object filterCriteria);

.dIl unn .exe, cocroawmm

5. B pesynbTaTe BbINO/HEHMS onepauuun typeof (), KOTopas NpMMeHseTca A5 NOCTPoeHUs obbekTa-npeacTaBMTeNs Knacca

System.Type. BblpaxxeHue, MNOCTPOEHHOE Ha OCHOBe onepauuu typeof, umeert creayrowunii BUA:

typeof (type)

OnepaHA BblpaXxeHus — TUN, ANa KOTOPOro MoxeT 6bITb NOCTPOEH 06beKT - npeacraBuTesnb Knacca System. Type,

MpvMep NpUMEHEHUs onepaunu:

using System;
using System.Reflection;

public class MyClass
{
public int intI;
public void MyMeth ()
{

}

public static void Main()

{

Type t = typeof (MyClass) ;

// AnbTepHaTMBHAsS SKBMBAJIEHTHAS KOHCTPYKLMS
// MyClass tl = new MyClass();

// Type t = tl.GetType () ;

MethodInfo[] x = t.GetMethods() ;

foreach (MethodInfo m in x)

{

Console.WriteLine (m.ToString()) ;

}

Console.WriteLine() ;

MemberInfo[] x2 = t.GetMembers() ;

foreach (MemberInfo m in x2)

{

Console.WriteLine (m.ToString());
}
}

}

Peanuzanus orpaxenus. Type, InvokeMember, BindingFlags

CHavana - onpeaeneHus.

PaHHee (cTaTnueckoe) cBs3biBaHME — AEATENbHOCTb, BbIMOSIHAEMAs Ha CTaguMy KOMMUISLUMU U NO3BONSOWAsN:

e 06HapPYXWTb U MAEHTUDNUNPOBATL 06BABNIEHHbIE B MPUIOXKEHUUN TUIMbI;
® BbISIBUTb U MAEHTUDULMPOBATL USIEHbI Knacca;

® MOArOTOBUTb MPU BbIMO/HEHUN MPUIOXEHUS BbI30B METOAOB M CBOWCTB, AOCTYMN K 3HAYEHUSAM MOJiel — YNeHOoB Kracca.

MNo3gHee (AMHaMuyeckoe) CBA3blBaHUE — AEATENbHOCTb, BbIMOJIHAEMas HEMOCPEeACTBEHHO MPU BbIMOJIHEHUW MPUIIOXEHNUS U MO3BONSAIOLWANA:

e 06HapPYXWTb U MAEHTUDNUMPOBATL 06BABNIEHHbIE B MPUIOXKEHUUN TUIMbI;
® BbISIBUTb Y MAEHTUDULMPOBATL USIEHbI Knacca;



e obecneunTb B X0A4€ BbINOJIHEHUS npunoXxeHnsa BbiI30OB METOAOB U CBOl71CTB, AO0CTyNn K 3Ha4YeHUaM nonen — YneHoB Kracca.

Mpy 3TOM BbI3OB METOA0B W CBOWCTB MPW BbIMOMHEHUN MPUOXKEHUSA obecreunBaeTca MeTogoM InvokeMember, DTOT METOA BbIMOMHAET
[IOCTaTOUYHO CMIOXHYI paboTy M MO3TOMY HYXXAAETCA B U3OLPEHHON CUCTEME YMpaBieHus, AN peannsaunmn KoTopon npuMeHseTcs
nepeuyncneHve BindingFlags, B paMKax 3TOro NepeyncrieHns onpeaenstoTcs 3HaueHus (naxkkoB, KOTopble yrnpaBasioT NpoLeccoM
AVHAMUYECKOro CBSI3bIBaHMA B XO[€ peannsaumm oTpakeHus.

MepeuncneHune Takxe NpUMeHseTcs AN yrnpasieHns MetogoMm GetMethod,

Cnncok aneMeHToB nepevyncneHnsa npunaraeTca.

WUmsa anemeHTa
Createlnstance
DeclaredOnly

Default
ExactBinding

FlattenHierarchy

GetField
GetProperty
IgnoreCase

IgnoreReturn

Instance
InvokeMethod

NonPublic

OptionalParamBinding

Public
PutDispProperty

PutRefDispProperty

SetField
SetProperty

Static
SuppressChangeType

OnucaHue

OnpenensieT, 4To OTpaXKeHWe A0JHKHO CO3A4aBaTb K3EMMNSAP 3a4aHHOrO TMMa. Bbi3biBaeT KOHCTPYKTOP,
COOTBETCTBYHOLMI yKa3aHHbIM apryMeHTaMm. MNpeaoctaBneHHoe UMs nosib3oBaTens He obpabaTtbiBaetcs. Ecnn tmvn
rnomucka He ykasaH, 6yayT ncnonb3oBaHbl gnaarm (Instance | Public). MHMUnanmn3aTop Tvna Bbi3BaTb HEsb3s

OnpeaensieT, YTo AO/MKHbI PACCMATPUBATHLCS TOMbKO YJEHbI, 06bSABEHHbIE HA YPOBHE NepeaaHHol nepapxmm
TMNOB. HacnenyeMble UYMeHbl HE YUUTbIBAOTCA

Onpepenser oTCcyTCTBME d)naros CBA3blBaHUA

OnpepenseT, YTo TUMbl NPeACTaBEHHbIX apryMeHTOB A0/IKHbl TOYHO COOTBETCTBOBATH TUMAM COOTBETCTBYHLMX
dhopManbHbIX NapaMeTpoB. Ecnu Bbi3biBaloWMi onepaTop nepeaaeT HenycTon ob6bekT Binder, oTpaxeHue co3gaet
WCKJ/TIOYEHME, TaK KaK MpW 3TOM Bbi3blBaloLWUi onepaTop NpeAocTaBsSeT peanmsaunm BindToXXX, koTopble
Bbl6epyT COOTBETCTBYIOLINI METOA

OTpaxeHne MoaenupyeT npaBuaa A0CTyna ANs CUCTeMbl 06LMX TUMOB. HanpuMep, ecnu Bbi3biBaloWmMin onepaTop
HaXoAMTCS B TOM e c60pKe, eMy He HyXHbl CleLmanbHble pa3peLleHnsi OTHOCUTENIbHO BHYTPEHHUX Y41eHOB. B
NPOTMBHOM Cilyyae Bbi3blBatoLeMy ornepatopy notpebyetcs ReflectionPermission, 3TOT MeTOA NPUMEHSETCS
npy NOUCKe 3alMLEHHbIX, 3aKPbITbIX U T. M. YJIEHOB.

FNaBHbI NPUHLMN 3aKao4YaeTcs B TOM, 4To ChangeType AO/KEH BbIMOMHATb TONIbKO pacluupsioLlee
npeobpa3oBaHne, KOTOPOE HUKOFAA He TepsieT AaHHbIX. [puMepoM paclmpsitowero npeobpa3oBaHusa sBAseTcs
npeobpasoBaHne 32-pa3psaHOro Lesioro Yncia co 3HakoM B 64-pa3psigHoOe Lenoe YMCI0 CO 3HAKOM. DTUM OHO
OT/IMYaETCS OT Cy>XKatoLwero npeobpa3oBaHus, MpY KOTOPOM BO3MOXHa MOTepPsl AaHHbIX. [pUMepoOM cyxxatoLiero
npeobpaszoBaHua ABAsSeTCA NnpeobpasoBaHMe 64-pa3psiAHOro LEsIoro YMcna co 3HakoM B 32-pa3psiaHoe Lesoe
YMCIO CO 3HAKOM.

CBA3blBaTENb MO YMOMYAHUIO He 06pabaTbiBaeT 3TOT (iar, HO MOJib30BaTENbCKME CBA3bIBATENMN UCMOJIb3YIOT
CEeMaHTUKY 3Toro dnara

OnpeaenseT, YTO AOMXKHbI 6bITb BO3BpPaLLeHbl CTaTUMECKUE Y/IEHBbl BBEPX MO Mepapxun. CTaTU4yeckue YneHbl — 3TO
nonsi, MeToAbl, CoObbITUS N CBOMCTBA. BnoXxeHHbIe TUMbI He BO3BpallatoTcs

Onpe,uenﬂeT, 4YTO AOJ/IKHO BO3BpallaTbCA 3HAaY€HUE YKa3aHHOrro nong
Onpe,uenﬂeT, 4YTO AOJ/IXKHO BO3BpallaTbCA 3Ha4Y€HUE YKa3aHHOro CBONCTBa
Onpe,uenﬂeT, UYTO Npn CBA3bIBAHUN HE AO/DKEH YUYUTbIBATbCA PErNCTP MMEHU Y/1E€HA

Ucnonb3yetcs npyu COM-B3anMoAencTBUN ANS ONPeAEeseHMst TOro, YTO BO3BpaLlaeMoe 3HaYEeHME YleHa MOXET
6bITb MPONTHOPMPOBAHO

OnpeaenseT, YTO B MOUCK AO0JIXKHbI ObiTb BKKOYEHbI YJl€Hbl 3K3eMmnispa

OnpeaensieT, YTo MeToa A0JIKEH 6bITb Bbi3BaH. MeTOoA He MOXET 6blTb HA KOHCTPYKTOPOM, HU MHMLMANIN3ATOPOM
TMna

Onpe,uenﬂeT, YTO B MOMUCK AO0XKHbI 6bITb BKKOYEHBI YNEHbI 3K3eMnndapa, He aBnadrumnecs OTKpbITbiIMU (pUbliC)

Bo3BpaliaeTt Habop YIEeHOB, Y KOTOPbIX KOJIMYECTBO MapaMeTPOB COOTBETCTBYET KOMIMYECTBY MepeaaHHbiX
apryMeHToB. dnar cBsi3biBaHMS UCNOJIb3YEeTCA ANna METOA0B C NapaMeTpaMu, y KOTOPbIX €CTb 3HAa4E€HUA METOAOB,
1 ans GYHKUNUIA C NepeMeHHbIM KOJIMYECTBOM apryMeHToB (varargs). STOT d/iar AO/KEH MCMOJIb30BaTbCsA TOJIbKO C
Type.InvokeMember,

lMapaMeTpbl CO 3HAYEHUAMM MO YMOSTHAHUIO UCMOJIb3YIOTCS TONIbKO B TEX BbI30Bax, rae onyLeHbl KOHEYHbIe
aprymeHTbl. OHM AOKHbI 6bITb NOCeAHNMU aprymeHtTamm

OnpegensieT, 4To OTKpbITble (Public) yneHbl A4OMKHbI ObiTb BKAOYEHbI B MOMCK

Onpepenset, 4to ansd COM-ob6bekTa AO/MKEH 6biTb Bbi3BaH YsieH PROPPUT, PROPPUT 3apa€eT yCTaHaBIMBALLYIO
CBOMCTBO (DYHKLMIO, NCMONb3YHOLLYO 3HadyeHue. CreayeT ncnosb3oBaTh PutDispProperty, ecim Ana CBOMCTBaA
3aaaHbl 1 PROPPUT, y PROP-PUTREFE U HY>XXHO pa3/inyaTb Bbi3blBaeMble METOAbI

OnpepenseT, yto ansa COM-ob6bekTa AoMKeH bbiTb Bbi3BaH YsieH PROPPUTREF, PROPPUTREE pcnosib3yet
yCTaHaBNMBaOLLY CBOMCTBO (DYHKLMIO, NCMOJIb3YIOLLYO CCbISIKY, BMECTO 3HadeHus. CneayeT MCnonb3oBaTh
PutRefDispProperty, ecnu Ans CBOMCTBa 3agaHbl  PROPPUT, y PROPPUTREF 1 HYXXHO pa3/siMyaTb Bbi3blBaEMble
MeToAbI

Onpenenser, 4YTo AOJ/IKHO YCTaHaBAMBATbCA 3HAUYEHME YKa3aHHOro noss

Onpepenser, YTo AOJ/IHKHO yCTaHaBMBATbCA 3HaUYeHMe yKasaHHoro ceorcrtea. [ns COM-CBOWCTB 3a4aHue 3Toro
dnara cBsi3biBaHWS1 SKBUBAJNIEHTHO 3afaHuio PutDispProperty y PutRefDispProperty

OnpeaensieT, YTO B MOMUCK AO0JIKHbI ObiTb BKIKOUYEHbI CTaTUYECKME YNEHbI
He peanunsoBaH

[Janee neMoHCTpupyeTcsa npuMeHeHue knacca Type, B YaCTHOCTM BapuaHTbl MCMONb30BaHMSA MeToAa — YieHa knacca Type InvokeMember,
KOTOpbI obecneymBaeT BbINOMHEHUS METOAOB M CBOMCTB Knacca.

using System;

using System.Reflection;
// B xjlacce o6wbsaBiyeHH noje myField, xoHcTpykTop, Meronm String ToString(), cBoicTBO.

class MyType

{
int myField;

public MyType (ref int x)

public override String ToString(



{

Console.WriteLine ("This is:

public override String ToString() method!");

return myField.ToString() ;

}

//
//
//
//

EcimM 2TO OrpaHMueHMe HapymaeTcs — BO30yxXnaeTcs

public int MyProp

{
get
{

return myField;

}

set

{
if

myField =
}
}
}

class MyApp
{

(value < 1)
throw new ArgumentOutOfRangeException ("value",
value;

value,

static void Main ()

{

// Cosmanu OOBEKT

// Ha ocHOBe
Type t =

// A 3TO OINHOMEPHHI MacCCUB OOBEKTOB,

- Hpencraeuresb kjacca Type
obwaBJieHMa kjacca MyType.

typeof (MyType) ;

conmepxaumiyi OIVIH sjieMeHT.

// B =TOM Maccupe OynyT epefaBaTbCs [IapaMeTpPh KOHCTPYKTOPY .

Object|[]

// BoT Takum
// obpaumenne
Object obj =
null,

//

args
Console.WriteLine ("The value of x before the constructor is called is {0}.",

= new Object[] {8};

ofpasoM B paMKaxX TEXHOJIOTMM OTPaXeHMUS NPOM3BOOUTCS
K KOHCTPYKTOpPY. Ham oOBekT ampecyeTcs IO CCEJIKe oObj.
t.InvokeMember (

BindingFlags
BindingFlags
BindingFlags

BindingFlags
//

.DeclaredOnly |
.Public |
.NonPublic |
BindingFlags.
.Createlnstance,

Instance |
// BOT pacHnopsxeHue O CO3OaHMM OOBEKTA. ..

null,
null,

args // A Tak OpraHM3yeTCsd epellaua [NapaMeTpPOB B KOHCTPYKTOP.

) ;

Console.WriteLine ("Type:

" + obj.GetType () .ToString()) ;

Console.WritelLine ("The value of x after the constructor returns is {0}.",

// V3MeHeHue

// CO3mAaHHOTO OOBEKTAa
// Kak usBecCTHO,

(Banuce M 4YTeHMe) 3BHadveHuMsa nojg myField Tosbxo yuTO
- npencraeuTesia kjacca MyType.

5TOT OOBEKT ajpecyeTcsd IO

// cceuike obj. Mbl caMM ero IO BTOM CCHUJIKE PaCIOJIOXUIIN !
t.InvokeMember (

"myField",
//

// BymeM MeHATbL 3HaueHue nojg myField...

BindingFlags
BindingFlags
BindingFlags

BindingFlags
//

.DeclaredOnly |
.Public |
.NonPublic |
BindingFlags.
.SetField, // BOT MHCTPYKUMS [0 M3MEHEHUIO BHAUEHMS [10JId.

Instance |

null,
obj,
new Object[]
)i

int v =
"myField",
//

// BoOT ykas3aHue Ha TO,

(Int32)

T'IE pacnojaraeTrcsa OOBEKT. ..
{5} // A BOT M caMO 3HAUeHUEe.

t.InvokeMember (

BindingFlags
BindingFlags
BindingFlags

BindingFlags
//

.DeclaredOnly |
.Public |
.NonPublic |
BindingFlags.
.GetField, // A celyac MBI M3BJIeKaeM 3HaueHue noJsiga myField.

Instance |

null,

obj, //

"Paboraem"

BCe C TeM xe OOBeKTOM. 3HadueHme nojs myField

// npucBamMBaEeTCs [EPEMEHHOM V.

null
)i

// BOT pacnedaTasy 3TO BHaueHME.

Console.WritelLine ("myField:

")

CeoncTeBOo MyProp Hamero kJjacca objiagaeT OIHOM 3aMedaTeJIbHOM OCOOEHHOCTHIO:
3HaueHue nossa myField obwekTa - npexpcraBuressa kjacca MyType He MOXeT
OLITb MEHBbIIE HYJISd.
MCKJIOYEeHME .

"value must be > 0");

args[0]);

args([0]);

OHO yIakKOBEIBAETCS B MaCCUB OOBEKTOB.



obbekTa OyIeM BHI3EBATHL HECTATUUYECKUM MEeTOII.
(String) t.InvokeMember (

// ViMs mepeonpenesieHHOTO

// "OT mmenm"
String s
"ToString",
//
BindingFlags
BindingFlags.Public |
BindingFlags.NonPublic |
BindingFlags.Instance |
BindingFlags.InvokeMethod,
//
null,
obj,
null
)i

BYPTYAJIBHOT'O MeTOona.

.DeclaredOnly |

// Comuenmit HeT! Bru3bBaeM MeTOI!

// Ot

MMEeHM Hamero oObeKTa BEH3EIBaeM MeTon 0e3 napaMeTpoB.

// Temnepb ofpamaeMcs K CBOMCTBY.

Console.WriteLine ("ToString: " + s);

// Vi3MeHeHMe 3HadeHMs CBOMCTBA. llbTaeMCs NPUCBOUTH HEIO3BOJIEHHOE
// BuHauenme. J nocMoTpuM, UYTO OymeT...

// B KOHLIE KOHLIOB, Mbl NPENyCMOTPEJM [NePEexXBaTUUK MCKJLIOUEHUS .

try

{

t.InvokeMember (

"MyProp", // PaboTaem CO CBOMCTBOM.
//
BindingFlags.DeclaredOnly |
BindingFlags.Public |
BindingFlags.NonPublic |
BindingFlags.Instance |
BindingFlags.SetProperty, // YCTaHOBMUTHL BHAUEHME CBOMCTBA.
//
null,
obj,

new Object[] {0} // Ipobyem uepes obpalleHue K CBONUCTBY
// YyCTaHOBUTL HEINO3BOJIEHHOE 3HAUeHMUE.

)i

}
catch
{
//
//
if
//

(TargetInvocationException e)

OMIIbTPYEM MCKJIOYEHUs. .. PearupyeM TOJIBKO Ha MCKJIOUEHMS TUlla
ArgumentOutOfRangeException. Bce ocrasnbHbe "npoBanmeaeM npajbme".
(e.InnerException.GetType () !=typeof (ArgumentOutOfRange Exception))
A BOT Kak pearmpyeM Ha ArgumentOutOfRangeException.

// BOT Tak CKPOMHEHbBKO YBEILOMJIsIEM O IIOINBITKE [IPMCBOEHMS 3alpelieHHOTO

// 3HauveHus.
Console.WritelLine ("Exception!

}

throw;

Catch the property set.");

t.InvokeMember (
"MyProp",

//
BindingFlags
BindingFlags.Public |
BindingFlags.NonPublic |
BindingFlags.Instance |
BindingFlags.SetProperty,
//

null,

obj,

new Object[]
)i

.DeclaredOnly

// YCTAaHOBUTL 3HAUEHME CBONUCTBA.

{2} // BHOBb npucBampaeMoe 3HaueHue. Tenepb [IPABUILHOE.

v (int)
"MyProp",

t.InvokeMember (

BindingFlags
BindingFlags
BindingFlags
BindingFlags.
BindingFlags

.DeclaredOnly
.Public |
.NonPublic |

Instance |

.GetProperty,

// TpouYnMTaTb 3HAYEHME CBOMCTBA.

null,
obj,
null
)i

Console.WriteLine ("MyProp: "
}
}

+ v);

JncTuur 10.1.
Hy BoT. Co3paBanu O6'beKT, N3MEHANIN 3Ha4YeHne ero nons (,Cl,aHHOFO-LU'IEHa), BbI3blBanun ero (HeCTaTM‘-IeCKMVI) MeToA, oGpamanmcn; K

CBOWMCTBY (NOACOBLIBA/IN €My HEKOPPEKTHble 3HauveHunsa). U npmn atom HN PA3Y HE HA3bIBAJZIM BELLM CBOUMU MMEHAMU! B cywHoCTH,
3TO U ECTb OTPAXEHME.

ATpudyTHBI

ATpubyT - cpeacTtso aobasneHus OEKNAPATUBHOM WHdopMaLmMm K 31eMeHTaM NporpamMMHoOro koga. HasHaveHve aTpnbyToB — BHeceHue
BCEBO3MOXHbIX HE NPeAyCMOTPEHHbIX 06blYHbIM XOAO0M BbINOSIHEHWUS MPUIOXKEHNS N3SMEHEHWI:

® OrnucaHve B3auMOAENCTBUS MexXay MOoAYyNsSMU;



e [lOMO/IHWUTENbHAs MHbOPMaLMs, ucnonb3lyemas npu pabote ¢ AaHHbIMK (YNpaBneHve cepuannsauuen);
e OTnagka;
e 1 MHOroe Apyroe.

OTa AeKnapaTnBHas VIHCbOpMaLJ,Mﬂ coCTaBsieT YyacTb MeTaaHHbIX kKoda. OHa MOXeT 6bITb MCNO/Ib30BaHa npu noMown MexaHM3MoB
OTpaxeHwus4.

CTpykTypa aTpmbyTa pernaMmeHTupoBaHa. ATpmbyT — 310 knacc. Obwunii npeaok Bcex atpubyToB — Knacc System.Attribute,
NHpopmMaLumsa, 3akoampoBaHHasa € UCNonb3oBaHWeEM aTpubyToB, CTAaHOBUTCS A0CTynHoi B npouecce OTPAXEHUA (pednekcmn TMNoB).
ATpUbYTbI TUNU3MpPOBaHbI.

.NET cnoco6bHa npoynTaThb I/IHCbOpMaLlI/IPO B anm6yTax M NCNOJIb30BaTb €€ B COOTBETCTBUU C NpeaonpeneneHHbiM npasnnamMmm nnun
3aMbiCnamMum pa3pa60Tl-|V|Ka. PasnuuatoTcs:

e npeponpeneneHHble atpubyTel. B .NET peann3oBaHO MHOXECTBO aTpubyTOB C nNpeaonpeaeneHHbIMU 3HaYeHUAMN:
DllImport - gna 3arpy3ku .dll-calinos;
Serializable — o3Ha4yaeT BO3MOXHOCTb Ccepuannsaumm CBOMCTB 0bbekTa — NpeAcTaBUTENS Knacca;

NonSerialized - o6o3HauaeT AaHHble-Y/1eHbl Klacca Kak Hecepuanulyemble. KapaHaawm (cpeactso rpadmyeckoro npeacraBneHns
MHpopMauumn, anemeHT GDI+) He cepunanusytoTcs;

e npousBoAHble (MONIb30BaTeNbCKME) aTpubyThl MOMYT ONpPEeAEnsiTbCS U UCMOJIb30BaTbCA B COOTBETCTBMM C 3aMbiCliaMu paspaboTuumka.
BO3MOXHO co3aaHue cobcTBeHHbIX (M0/Ib30BaTENbCKUX) aTpubyTOB. MNaBHbIe YCI0BUS:
e Cob6noAeHNe CMHTaKCuUCa;
e Cob/oAeHNe NpUHLMNA HacneaoBaHUs.

B ocHOBe nosfib30BaTeNbCKMX aTpUBYTOB — BCE Ta Xe CUCTEeMa TUMOB C Hac/eaoBaHMeM oT 6a30BOro Knacca System.Attribute,

M HecnpocTa! B KOHUE KOHLOB, MH(pOpMaumMs, cogepxalancs B aTpubyTtax, npegHasHavaetcs ans CLR, n oHa B cny4vyae Heo6xoaMMoCcTun
AOJDKHA CyMeTb pa3obpaTbcsi B 3Tol MHbopMauuun. Monb3oBaTenn unu apyrne MHCTpPyYMeHTaslbHble CPeACTBa AO/IKHbI YMETb KOANPOBATL U
AEeKOAMPOBaTb 3Ty UHPOpMaUMIO.

[o6aBnsaTb aTpmbyTbl MOXHO K:

cbopkawm;

Knaccam;

31eMeHTaM Knacca;
CTPYKTypam;

3/1EMEeHTaM CTPYKTYp;
napameTtpam;
BO3BpaLLlaeMblM 3HAYEHUSIM.

Hwxe nprMBOANTCS ONMCaHWE Y/1eHOB Kracca Attribute,

OTKpbITble CBOMCTBA
Typeld Mpu peanusaunm B NpoM3BOAHOM K/lacce Mony4vyaeT YHUKabHbIA AEHTUhUKATOp ANns 3Toro atpnbyTa Attribute
OTKpbITbIE MEeTOAbI

Equals MepeonpegeneH (cM. Object.Equals)

GetCustomAttribute MeperpyxeH. M3BnekaeT nNofb3oBaTeNbCKNN aTPUOYT yKa3aHHOIO TMMNa, KOTOPbIA NMPUMEHEH K 3aAaHHOMY
yfieHy Knacca

GetCustomAttributes MeperpyxeH. N3BnekaeT MaccMB NOJIb30BaTENIbCKMX aTPMOYTOB YKA3aHHOIo TUMa, KOTOPbIE NMPUMEHEHbI K
3aflaHHOMY 4JieHy Kracca

GetHashCode MepeonpeneneH. Bo3BpallaeT XaW-KoA ANS 3TOr0 3K3eMnnspa

GetType (yHacnegoBaHo oT  BosBpawaeTt Type TeKyLllero sk3eMmnnasipa

Object)

IsDefaultAttribute Mpu nepeonpeaeneHnn B NpoM3BOAHOM Kiacce BO3BpalLaeT 3HaYeHue, nokasbiBatollee, ABIseTcs am
3HayeHWe 3TOro NPoM3BOAHOIO 3K3eMM/sipa 3HAa4YeHMEM MO YMOYaHMIO A MPOM3BOAHOrO Kiacca

IsDefined MeperpyxeH. OnpeaensieT, NpUMeEHEHbI N1 Kakne-nnbo nosb3oBaTesbCckue aTpubyThl 334aHHOMO TMMa K
yKasaHHOMY 4JieHy K/acca

Match Mpwu nepeonpeaeneHn B NpoOM3BOAHOM Kiacce BO3BpalLaeT 3HaYeHue, yKasblBalllee, ABASeTCs U 3TOT

3K3eMnIsp 3KBMBANEHTHbIM 3alaHHOMY O6bLEKTY
ToString (yHacnenoBaHo oT Bo3BpallaeT String, KOTOPbI NpeACcTaBAseT TeKyLMA Object
Object)

3auwmieHHble KOHCTPYKTOPbI
Attribute-kKOHCTPYKTOP MIHMUMANM3MpyeT HOBbIN 3K3eMMNISp knacca Attribute
3awmuieHHble MeToAabl

Finalize (yHacnegoBaHo oT  [epeonpeaeneH. Mo3BonseT 06bekTy Object nonbiTaTbCsa 0CBO60AUTL PECYPChl U BbINOAHUTL Apyrue
Object) 3aBeplialolme onepaunn, nepes TeM Kak 06bekT Object 6yaeT YHMUTOXEH B npouecce cbopkmn Mycopa.

B C# ana dyHKUMIN MHaNn3aLumMm UCrnosb3yeTcsl CUHTaKCUC AeCTpyKTopa

MemberwiseClone Co3AaeT HEMOMHYIO KOMUIO TeKylero Object
(yHacnenoBaHo oT Object)

Cne,qyroumﬁ npuMep ABNAETCA Ll,eMOHCTpaLJ,MeVI o6bsBNEHUS U NMpUMEHEHNA NPONU3BOAHbIX anMGyTOB:

using System;
using System.Reflection;

namespace CustomAttrCS

{

// Tepeumcsnenmne of animals.

// Start at 1 (0 = uninitialized).
public enum Animal



// Pets.
Dog = 1,
Cat,
Bool,

}

// Tepeumcynenmne of animals.

// Start at 1 (0 = uninitialized).
public enum Color

{

// Colors.

Red = 1,

Brown,

White,

}

// Kiacc noJjb30BaTEsIbCKMX aTpUOyTOB.
public class AnimalTypeAttribute : Attribute

(//
// IaHHOe - ujyieH Tuna "nepeumcieHue".
protected Animal thePet;
protected string WhoIs (Animal keyPet)
{
string retStr = "";
switch (keyPet)
{

case Animal.Dog: retStr = "This is the Dog!"; break;
case Animal.Cat: retStr = "This is the Cat!"; break;
case Animal.Bool: retStr = "This is the Bool!"; break;
default: retStr = "Unknown animal!"; break;

}

return retStr;

}

// KOHCTPYyKTOp BBISEIBAETCS IIPY yCTaHOBKe arTpubyTa.
public AnimalTypeAttribute (Animal pet)

{

thePet = pet;

Console.WriteLine ("{0}", WhoIs (pet)):

}

// CBOMCTBO, HEMOHCTpMpyWllee 3HaueHye arpubyTa.
public Animal Pet
{

get

{

return thePet;

}

set

{

thePet = Pet;

}

}

Y/

// Eme OOVH KJIaCC MOJIb30BATEJNIbCKUX aTPUOYTOB.
public class ColorTypeAttribute : Attribute

(//
// IaHHOe - ujyieH Tuna "nepeumcieHue".
protected Color theColor;

// KOHCTPYyKTOp BHISEIBAETCS [P yCTAHOBKE arTpubyTa.
public ColorTypeAttribute (Color keyColor)

{

theColor = keyColor;

}

// CBOMCTBO, HEMOHCTpMpyWllee 3HaueHre arpubyTa.
public Color ColorIs
{

get

{

return theColor;

}

set

{

theColor = ColorlIs;
}

}

Y/

// A test class where each method has its own pet.
class AnimalTypeTestClass

{//

// ComepxmuT OOBSABJIIEHMS TPEX METONOB, KaxXIEN M3 KOTOPHX
// mnpenBapsiercsa coorBeTcTByuyM [IOJIbBOBATEJLCKYM aTpubyToM.



// ¥V meroma MoxeT OHTL He 0ojiee OZHOTO aTpubyTa HOAaHHOTO TUIla.
[AnimalType (Animal.Dog) ]

[ColorType (Color.Brown) ]

public void DogMethod ()

{

Console.WriteLine ("This is DogMethod() ...");

}

[AnimalType (Animal.Cat) ]

public void CatMethod()

{

Console.WriteLine ("This is CatMethod()...");
}

[AnimalType (Animal.Bool) ]

[ColorType (Color.Red) ]

public void BoolMethod(int n, string voice)
{

int i;

Console.WriteLine ("This is BoolMethod!");

if (n > 0) for (1 = 0; i < n; 1i++)
{
Console.WriteLine (voice) ;
}
}
Y/

class DemoClass
{//
static void Main(string[] args)
{

int invokeFlag;

int i;

// VI BOT pamu Yero BCH 3Ta HAKPyTKa NPOM3BOOMIIACK. . .

// O6bekT kjacca AnimalTypeTestClass nonm mMeHeMm testClass

// mnpencraejser cotoit KOJJIEKUMIO MeTOmOB, KAaXIEl M3 KOTOPHIX

// cHabXeH COOTBETCTBYOWMM paHee OlNpeleJIeHHEM I[10JIb30BaTeslbCKUM

// CTAHIAPTHHM arpubyroMm. Y kjacca arpmbyra AnimalTypeAttribute ecrts BCe,
// YTO IMOJIOXKEHO MMETb KJIaCCy, BKJOYAs KOHCTPYKTOP.

AnimalTypeTestClass testClass = new AnimalTypeTestClass() ;

// Tak BOT CO3maiy COOTBETCTBYOWMIA OOBEKT - MNPeNCTaBUTEJb KJjacca. ..
// OBBEeKT - mpencTaBMUTEeJsb KjacCa CaM MOXET CJIYXUTb MCTOYHUKOM
// unHdOpMaUMM O COOCTBEHHOM Kjacce. JHbopMaums O KJACCe NPenCcTaBIgeTCs
// MmeromoMm GetType () B BUIOE
// obbexTa - mnpencraBuTesia kjacca Type. MHdopMmaumoHHasa Kamncysa!
Type type = testClass.GetType () ;
// VI3 2TOM KANCYJEl MOXHO M3BJIEUb MHOXECTBO BCAKONM "mnosie3HOM" wmHOOpMaALUM. . .
// HampumMep, MOXHO [OJIyUMTb KOJUIEKLUMIO (Maccup) sieMeHTOB Tuna MethodInfo
// (ommcaresyieii METOHOB), KOTOpas CONEPXUT CIMCOK ONMCaTesiell MeTOIOB,
// OOBABJIEHHHX B LAHHOM KJjlacce. B cnmcok OyneT BKJOUeHa MHPOpMALMA
// o BCEX MeTomax kjlacca: O Tex, KOTOPHE OBUIM ONpEeIeJIeHEl SBHEM
// obpaszoMm, M O TexX, KOTOPHE OBUIM yHAaCJEeNOBaHE
// OoT Baz0BHIX KJIACCOB. M IO 3TOMy CIUCKY OINMUCaTeJiell MeTOIOB Mbl
// mnpomnmem noBemHem MmapumeMm ("Ha-Ha-Ha") oneparopom foreach.
i=0;

foreach (MethodInfo mInfo
in
type.GetMethods () )
{
invokeFlag = 0;
Console.WriteLine ("##### {0} ##### {1} #####", 1, mInfo.Name);
// VI y Kaxmoro M3 METONOB Ml CHPOCKMM OTHOCMTEJIbHO MHOXECTBa aTpubyTosB,
// KOoTOpeMM MeTOn OBUI CHAGXEeH NpM OOBABJIEHMM KJjacca.
foreach (Attribute attr
in
Attribute.GetCustomAttributes (mInfo))
{

Console.WritelLine ("~~~~~nmvnn ")
// Check for the AnimalType attribute.
if (attr.GetType () == typeof (AnimalTypeAttribute))

{

Console.WritelLine ("Method {0} has a pet {1} attribute.",
mInfo.Name,

((AnimalTypeAttribute)attr) .Pet) ;

// TlocMoTpesu 3HaueHye arpubyTa — u ecyu To Animal.Bool - nomHamu QJIaxox.
if (((AnimalTypeAttribute)attr) .Pet.CompareTo (Animal.Bool) == 0)
invokeFlag++;
}
if (attr.GetType () == typeof (ColorTypeAttribute))

{
Console.WriteLine ("Method {0} has a color {1} attribute.",

mInfo.Name,
((ColorTypeAttribute)attr) .Colorls);



// TlocMmoTpesn 3HadueHue arpubyra — u eciau 570 Color.Red -

// nomHamM GJaxox BTOPOM pas.

if (((ColorTypeAttribute)attr).ColorIs.CompareTo(Color.Red) == 0)
invokeFlag++;

}

// VI eciy CIyumMJIOCh CUACTJIMBOE COBIAIEHME S3HAUEHUN aTpubyTOB MeTona

// (KpacHbii BHIUOK), TO METOX BEHIIOJHIAETCSH.

// Merom Invoke B BapuaHTe C IOByMd NapaMeTpaMu:

// OOBEKT - MNpencTaBUTEeJIb MCCIEenyeMOIT'O Kijacca

// (B mauHoMm cisydae AnimalTypeTestClass), ¥ MacCuB OOBEKTOB-IApPaMETPOB.
if (invokeFlag == 2)

{

object[] param = {5, "Mmmuuu-uu-uu!!! Mmm..."};

mInfo.Invoke (new AnimalTypeTestClass (), param) ;

}

Console.WritelLine ("~~~~~~~~nn~ "

}

Console.WriteLine ("##### {0} ###4#", 1),
i++;

}

}
Y/ /
}
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DTa nporpaMmMa AeMOHCTPUPYET OAHY 3aMeydaTenbHYy0 0CO6EHHOCTb CMHTaKcMca 06baBNeHNs aTpnbyTos. Mpu X NPUMEHEHUN MOXHO
MCMOJIb30BaTh COKPaLLEHHble MMeHa paHee 06bABNEHHbIX K1AacCOB aTpUbYTOB.

B nporpamme o6bsBneHo ABa knacca aTpubyToB — HacNeAHUKOB Kracca Attribute:

public class AnimalTypeAttribute : Attribute...
public class ColorTypeAttribute : Attribute...

Mpn 06bsABIEHNM COOTBETCTBYIOLWMNX SK3EMMNIAPOB aTpUOyTOB NocneaHss 4acTb MMEHM Knacca aTpubyTa (- - -Attribute) 6bna onyweHa.

BMmecTto

[AnimalTypeAttribute (Animal.Dog) ]

NUCNOIb3YyEeTCAa NM4A

[AnimalType (Animal.Dog) ],

BMECTO

[ColorTypeAttribute (Color.Red) ]

NUCNoNb3yeTca

[ColorType (Color.Red) ]

TpaHcnaTop TepNMMO OTHOCUTCS TOJIbKO K 3TOM MOAMd)MKaLlMVI MMEHU KnaccCa anMGyTa. Jobble aApyrune usmMeHeHna nMeH anM6yTOB
npecekarTCcA.

Coopka. Knacc Assembly

Knacc Assembly onpepensetr C60pKy — OCHOBHOM cTpouTenbHbIi 6nok Common Language Runtime npunoxeHus. Kak ctpouTtenbHbii 610k
CLR, cbopka obnagaet cneayoLwmMm OCHOBHbIMWM CBOMCTBaMU:

e BO3MOXHOCTbIO MHOMOKPATHOIO NMPUMEHEHUS;
e versionable (BepcMdnUMpPOBaHHOCTLIO);
e CaMOOMMWCbIBAEMOCTLHO.

OTU MOHATUSA ABNSAIOTCS KKOYEBBIMU ANS pelleHns npobrieMbl OTCNEXUBAHUA BEPCUM U ANS YNPOLWEHUS pa3BepTbiBaHUS MPUIIOXKEHU BO
BpeEMSA BbIMNOJIHEHUA.

C6opku obecneumnBatoT MHPPaACTPYKTYPy, KOTOpasi MO3BOJISET BO BPEMS BbINOHEHUS MOMHOCTbIO "MOHUMATL" CTPYKTYpYy U COAEpXKUMoe
NMPUIOXEHUS M KOHTPOJIMPOBaTh BEPCUM UM 3aBUCUMOCTU 3/IEMEHTOB BbIMOJIHAEMOrO NMPUIOXKEHUS.

C6opku 6bIBatoOT:

e vacTHbiMu (private). MNpeacTaBnsoT Habopbl TUMOB, KOTOPble MOTYT ObiTb MCMNONIb30BaHbl TOJIBKO TEMU MPUNOXEHUAMN, TAE OHU
BKJItOUEHbI B cocTaB. Pacnonaratotcs B dannax ¢ pacwupenusamu .dll (.exe) n .pdb (program debug Database). [ns Toro 4tobbl
MCNONb30BaTh B MPUIOXKEHNU YacTHYO cbopky, ee Hago BKJTIOYUTDL B npunoxeHue, TO eCTb pa3MeCTUTb B KaTasiore npuioXeHus
(application directory) nnn B 0o4HOM U3 ero noaKaTasnoros;

e ob6uwero pgocrtyna (shared). Takxe Habop TMMOB M pecypCcoB BHYTpW Moaynen (Moaynb — ABOMYHbBIN (ann c6opkn). NMpegHasHayeHbl
ans ncnonbsosaHns HEOFPAHUYEHHDBIM KonnyecTBOM MPUIOXEHUIA Ha KJIMEHTCKOM KOMMbIOTEpe. DTN cOOPKM yCTaHaBIMBAOTCS He
B KaTasor NMpuioXeHus, a B CneunanbHbl KaTtanor, HasbiBaeMblt TnobanbHbiM Kawem Cb6opok (Global Assembly Cache - GAC). Kaw
Ha nnatdopme Windows XP ycunuamm cneunanbHOW yTUAUTLI NpUHMMaeT BuA kaTtanora (nyTb ...\WINDOWS\assembly). Takum
obpasomM, B .NET BCE coBMecTHO ncnonb3ayemble cbopku cobupatotcs B ogHoM MecTe. Umsa ("obwee nMs" unm "ctporoe nmsa") cbopkm
obLiero gocTtyna CTpoUTCS C UCNONb30BaHWEM MHPOPMaLmm 0 Bepcumn cbopku.

3arpyxaemas cbopka ctpoutcsa kak BUBJIUTOTEKA K/TACCOB (davin ¢ pacwupennem .dll), nnbo kak BbINONHSEMbI Moaynb (dain c
pacwnpeHnemM .exe).



Ecnu aT10 daiin ¢ pacwupenuem .dll, To B cpeae Visual Studio ee ncnonb3oBaHMe NoaAepXMBaAETCA crieynanbHbIMU CpeAcTBaMu cpeabl. 3T0
"nonyaBToMaTM4yeckasn" 3arpy3ka 4acTtHol cbopkn B Reference npunoxeHus (Add Reference...). C60pkun, pacrnonaraembie B .exe-dannax,
0coboi noaAepXKKOM ANsl BKIOUEHUSI COOPKN B COCTaB MPUIIOXEHUSI HE MOJb3YHOTCS.

Onsa aHanusa cbopku npumeHsieTcs ytunuta IIDasm.exe, KOTOPYH MOXHO MOAKMIHOYUTL K HEMOCPEACTBEHHO BbI3bIBAEMOMY U3 Cpeabl
pa3paboTku Visual Studio cnucky ytmnut.

Hwxe npeacraBrieHbl YiieHbl Kiiacca C60pKM.

CodeBase Bo3BpawiaeTt
EntryPoint Bo3BpawiaeTt
EscapedCodeBase Bo3BpawiaeTt
Evidence Bo3BpawiaeTt
FullName

Bo3BpawaeTt
GlobalAssemblyCache BosgpallaeT
ImageRuntimeVersion BosBpallaeT
MaHudecT

Location Bo3spallaer

OTKpbITble CBOMCTBA
MeCTOHaxoxaeHne cbopku, yka3zaHHOE nepBOHa4vanbHO, Hanpumep B 06bekTe AssemblyName
TOUKY BX0oA4a Ana 3Ton cbopkm
URI, npepocTtaBnsiowmi 6a3oBbii KOA, BK/IOYAs escape-3HaKu
CBUAETENbCTBO A/ 3TOM cOopKku
oTobpaxxaemoe umMsa cbopkmu
3HayeHne, nokasbiBatollee, 6bina NM cbopka 3arpyxeHa u3 rnobasbHOro Kawa cbopok
BEpCUIo 06LLesa3bikoBon cpeabl BbinosiHeHMs (CLR), coxpaHeHHOW B dalinie, KOTOPbIN COAEPXUT

MecToHaxoxzeHune B (hopMaTe 6a30BOr0 KOAa 3arpy>XeHHOro daiina, Coaepx)allero MaHUgecT, ecim

AN Hero He 6bl10 TEHEBOro KOMMPOBaHUS

Createlnstance
CreateQualifiedName

Equals (yHacnenoBaHo OT
Object)

GetAssembly
GetCallingAssembly
GetCustomAttributes
GetEntryAssembly

GetExecutingAssembly
GetExportedTypes
GetFile

GetFiles

GetHashCode (yHacnenoBaHo OT
Object)

GetLoadedModules
GetManifestResourcelInfo
GetManifestResourceNames
GetManifestResourceStream
GetModule

GetModules

GetName

GetObjectData

GetReferencedAssemblies
GetSatelliteAssembly
GetType

GetTypes

IsDefined

Load

LoadFile

LoadFrom

LoadModule
LoadWithPartialName

ToString

OTKpbITbIE MEeTOAbI
MeperpyxeH. HaxoanT Tvn B 3ToM cbopKe u co3haeT ero aK3eMnasp, UCnonb3ys abcTpakTHbIA MeToa
Cratndeckun. CosgaeT Tun, 3agaBaeMblni 0To6paxaeMblM MMeHEM ero cbopku
MeperpyxeH. OnpenensieT, paBHbl 1M ABa 3K3eMnisgpa Object

CraTuyecknit. BosspallaeT cb60pKy, B KOTOpPOWM onpeaensieTcs 3agaHHbli knacc
CraTnyecknin. Bo3BpallaeTt Assembly MeToAa, KOTOPbIA Bbi3blBAET TEKYLLMIA METOA BbIMOSHEHUS
MeperpyxeH. Bo3BpallaeT nosib3oBaTesibCkMe aTpubyTbl AN 3TON C6opKM

CTaTnyeckuit. Bo3BpallaeT NpoLecc, UCMOSHAEMbIA B AOMEHE MPUIOXEHNS MO yMONYaHuo. B apyrmux

AOMEHax MPUIOXEHUI 3TO NePBbIA UCMOTHSEMbIN NPOLLECC, KOTOPbI 6bli1 BbIMOSIHEH
AppDomain.ExecuteAssembly

CraTtnuecknin. Bosspawaet Assembly, U3 KOTOPOWN UCMOMHAETCSA TEKYLMIA KOA
Bo3BpallaeT a3KCnopTUpyeMble TUMbI, ONpeaesieHHble B 3TON cbopke

Bo3BpallaeT obbekT FileStream ang ykasaHHoro gaina us Tabnuubl darinos MaHudecTa AaHHON
cbopkm

MNeperpyxeH. Bo3BpawaeT daiinbl B Tabnvue dannos MaHudbecta c6opku.

CRyXUT X3LW-hYHKLMEN AN KOHKPETHOrO TUMa, NPUroAeH AN UCMONb30BaHUSA B anropuTMax
X3LWMPOBAHWA U CTPYKTYpax AaHHbIX, HanpuMep B X3w-Tabnuvue

MeperpyxeH. Bo3BpallaeT Bce 3arpy>KeHHble MOAY/IN, SIBASIIOLLMECS YacTbio 3TON c6OpKU
Bo3BpawiaeT nHdopmMauunto o cnocobe coxpaHeHUs AaHHOro pecypca

Bo3BpalaeT MMeHa BCex pecypcoB B 3Ton cbopke

MeperpyxeH. 3arpy>aeT yKa3aHHbIA pecypc MaHudecTa us cbopku

Bo3BpallaeT ykasaHHbI MOAY b 3TOM CO0pPKM

MeperpyxeH. Bo3BpallaeT BCce MOAYN, SIBASIOLMECS YAaCTbio 3TON c6OpKM

MeperpyxeH. Bo3BpawaeTt AssemblyName ang 31oM cb6opkm

BosBpallaeT cBegeHUs cepnanusanmm co BCEMU AaHHbIMU, HEO6XOAMMbIMU AJ1si MOBTOPHOIO CO34aHMS
3TOM cbopku

Bo3BpawaeT 06bekTbl AssemblyName gns Bcex c6OpoK, Ha KOTOpble ccbilaeTcs AaHHas cbopka
MeperpyxeH. Bo3BpallaeT conyTCTBYOLYO C60PKY

MeperpyxeH. Bo3BpalaeT 06bekT Type, NpeaoCcTaBAsSOWNI yKa3aHHbIA TUN

Bo3BpallaeT TMnbl, onpeaeneHHble B 3ToN cbopke

Moka3blBaeT, onpeaenieH NN Nonb30BaTeNbCKUI aTpubyT, 3aAaHHbI YKa3aHHbIM 3Ha4YeHneM Type
CraTtuyeckuin. NeperpyxeH. 3arpyxaet cbopky

CraTtuyeckuin. MNeperpyxeH. 3arpyxaeTt cogepxumoe darina cbopku

CraTtuyeckuin. NeperpyxeH. 3arpyxaet cbopky

MeperpyxeH. 3arpyxaeT BHYTPEHHUIA MoAy/lb 3TON c60pKu

CraTunueckuit. MNeperpyskeH. 3arpyxaeTt c60pKy U3 Namnku NpUIoXeHMsa UAn us rnobanbHoOro Kalwa
c60pOK, MCMOJIb3ys YaCTUUHOE UMS

MepeonpeneneH. Bo3epalaeT nosiHoe UMs c6OpKKU, TakxKe HalbiBaeMoe 0TobpaxaeMbiM UMEHEM
OTKpbITbIe CO6bITUA

ModuleResolve Bo3HMKAET, KOrAa 3arpy3umnK KaccoB 06LLUEA3bIKOBOW CPeAbl BbIMO/IHEHUA HE MOXET 06paboTaTh CCbIIKY Ha BHYTPEHHW
MoAynb c60pKM, UCMOMb3ys 06blUHbIE CPEACTBa

Finalize (yHacnenoBaHo OT
Object)

3auwmuieHHble MeToAbl

MepeonpeaeneH. Mo3Bonset 06bekTy Object MOMbITaTbCA 0CBO60ANTL PECYPChI U BbIMOMHUTL Apyrue
3aBepluatoLie onepaunu, nepes Tem kak o6bekT Object 6yAeT yHUUYTOXEH B npouecce c6opku Mycopa.

B s3bikax C# un C++ ansd dyHKUMA MHANM3aLMmn UCNosib3yeTcs CUMHTAKCUC AeCTpyKTopa

MemberwiseClone
(yHacnenoBaHo oT Object)

Knacc c6opku B neiictBun

Co34aeT HEMoJIHYK KOMUIO TeKkylero Object

WccnepoBaHue CBOMCTB M obnacteil npuMmeHeHns knacca Assembly HauMHaeM c co3gaHus TeCcToBOM oAHOdannoBor c6opku
AssemblyForStart B paMkax npoekTta Class Library,



MNepBas cbopka Operators00.exe:

using System;
namespace Operators00

{

public class xPoint
{

float x, vy’
xPoint ()

{

x =
y = 0.0F;
}

public xPoint (float xKey, float yKey) :this()
{

= xKey;

vyKey;

x
y
}

public static bool operator true(xPoint xp)
{
if (xp.x !'= 0.0F && xp.y != 0.0F) return true;
else return false;

}

public static bool operator false(xPoint xp)
{
if (xp.x == 0.0F || xp.y == 0.0F) return false;
else return true;

}

public static xPoint operator | (xPoint keyl, xPoint key2)
{
if (keyl) return keyl;
if (key2) return key2;
return new xPoint () ;

}

public static xPoint operator & (xPoint keyl, xPoint key2)
{
if (keyl && key2) return new xPoint (1.0F, 1.0F);
return new xPoint () ;

}

public void Hello()
{
Console.WritelLine ("Hello! Point {0}, {1} is here!",this.x,this.y);
}
}

class Classl

{
// The main entry Point for the application.

static void Main() // ¥V Toukm BXOoZa INyCTOM CIMCOK [apaMeTpPOB.
// 51 moka He CyMeJl el nepemaTbh dYepes MeTon Invoke MaccuBa CTPOK.
{
xPoint xp0 = new xPoint (1.0F, 1.0F);
xPoint xpl = new xPoint (1.0F, 1.0F);

if (xp0 || xpl) Console.WritelLine ("xpO || xpl is true!");
else Console.WriteLine ("xpO || xpl is false!");

}

}

}
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Btopas cbopka AssemblyForStart.dll. B npumepe oHa Tak 1 He 3anyckanacb. Micnonb3yeTcs TOAbKO A1t TECTUPOBaHUSA CTaHAAPTHbIX
CpeacTB 3arpy3kmn cbopok — 6M6ANMOTEK KNaccoB:

using System;
namespace AssemblyForStart
{

// Classl : nepeas KOMIOHeHTa cOOpkm AssemblyForStart.

public class Classl

{

public Classl ()

{

Console.WriteLine ("This is constructor Classl()");

}

public void £C1 ()
{
Console.WriteLine ("This is fC1()");
}



}
}

A BOT nonuroH AssemblyStarter.exe. B npumepe aeMmoHcTpupyetca TexHuka NMO3OHEMO CBA3bIBAHNA. MMeHHO Mo3TOMY KOA, KOTOPbIN
BbINOJIHAETCS NMOC/e 3arpysku c60pKku, HE COAEPXUT B ABHOM BuAae MHdoOpMaumm 06 MCrosib3yeMbiX B MPUIOXKEHUN TUNAX:

using System;
using System.Reflection;
using System.IO;

namespace AssemblyStarter

{
// TlpunoxeHye ofecneumMBaeT 3alyCK COOPKM.

class Classl

{
static void Main(string[] args)

// COopka MoOXeT OHBTL BH3BaHa HENOCPENCTBEHHO 10 MMEHMU

// (CTPOKOBHII JMTEpasyl C OPYKECTBEHHHM MMEHeM COOPKM) .

// Huuero ocobenHoro. I[lpocTo MM ©e3 BCAKMUX TaM PaCUMPEHMUN.

// TnaBHasa npobJjieMa 3akJioyaeTcs B TOM, UTO COOPKU HOJDKHEL

// TpenBapuTesIbHO BKJIOUATHCA B paspen References (Ccbulku) .

// Kpome Toro, muHbOpMaLMA O 3arpyxaeMom COOpPKe MOXeT OHTbL NpenCTaBJieHa
// B Bume ofBekTa - NpeIncTaBuTess Kjacca AssemblyName, ccbuika

// Ha KOTOPEIM Takke MOXeT OHTbL epelaHa B KadyeCTBe aplyMeHTa MeTOony
// Assembly.Load() .

// BOT 3mech Kak pas ¥ NPOMCXOIUT GOPMMPOBAHME 3TOTO CaMOTo OO0BEeKTa.
AssemblyName asmName = new AssemblyName () ;

asmName .Name = "AssemblyForStart";

// Bepcuwo nomcMoTpeny B MaHmbecTe cOOpxmM C nomMombn IlDasm.exe.
Version v = new Version("1.0.1790.25124");

// MoxHO OpLIO OH OJig Iymel KPYTMS3HH KoIa IoJjie Version

// NPOMHMLUMANIU3MPOBATL HENOCPEINCTBEHHO (HeJjio XO3sMCKOoe) :

// asmName.Version = new Version ("1:0:1790:25124");

asmName.Version = v;

// Cchbuika Ha OOBEKT - MpelncTaBuTesb Kjacca Assembly.
//
Assembly asm = null;
try
{
// Barpys3ka cOopky O "OPYyXeCTBEHHOMY MMeHMU".
//asm = Assembly.Load ("AssemblyForStart") ;
// TyTb ¥ NOJIHOE MMsS [PM 3arpy3Ke YaCTHOM COOPKM HEe MMEeT 3HAUEHMA.
// CoorBercrBymMe OGalbl SOJDKHEL PaCIojlaraThbCs HENOCPelCTBEHHO
// B Karajore NPUIIOXEHN .
//asm = Assembly.Load
// (@"D:\Users\WORK\Cs\AssemblyTest\AssemblyForStart\bin\Debug\ AssemblyForStart.dll");
//asm = Assembly.Load (asmName) ;
// Eciu cOOpKy OpPraHM30BATL B BUIE MCIOJHAEMOTO MONYJIS U
// "sBanuxHyTb" B KATAJIOT BPYYHY — 3arpys3uUTcd M Takas cOopka.
asm = Assembly.Load("Operators00") ;
}
catch (FileNotFoundException e)
{

Console.WritelLine ("We have a problem:" + e.Message);

// VTak, pemeHO. 3arpys3uiu COOPKY, CoIepxauyl oOO0BABJIeHMe Kjacca xPoint.

// Ecim cBopka 3arpysmjacb — C HEM HaIo 4YTOo-TO HeJjlaTh. SICHOe nerso,

// Hamo BHIIOJHSATH MNPOTPAMMHBEI KOIL COOPKM.

// TlepBHII BapMAaHT BHIIOJHEHUs. B cOOpke comepxaTcs OOBABJIEHMS IOBYX KJIACCOB:
// wijacca xPoint m xjlacca Classl. Mel BocCHoOJIb3yeMca OOBABJIEHUMEM Kjlacca

// xPoint, mnocTpoMM COOTBETCTByUMI OOBEKT - MNPEenCTaBUTEJIb STOIO Kjacca,
// mnocne uero OymeM BEI3HBATL HECTATMUECKME METOHOb - UYJIEHH TOTO KJjacca.

// Bce npoucxomur B pexmume [O3IHEI'O CBsS3BIBAHNUS.

// TosToMy HM O kKakux SABHHX yHnOMMHAHUSX

// VIMEH THWIOB HEe MOXeT OHTbL peun.

// EOVHCTBEHHOE SBHOE YIOMMHAHME — 3TO YIOMMHAHME
// vMeHM MeToOIa.
object[] ps = {25,25};

Type[] types = asm.GetTypes();
// Bmech ucnojb3yeTcsa kjacc Activator!
object obj = Activator.CreatelInstance(types[0],ps);

MethodInfo mi = types[0].GetMethod("Hello") ;
mi.Invoke (obj,null);

// BTOpOM BapyMaHT BEIIOJHEHMs. BOCHNOJb3yeMCs TeM OOCTOSTEeJbCTBOM,

// d4To 3arpyxaeMas cOopka He sABJISeTCS OMOIMOTEKOM KJIACCOB, a SBJISEeTCS
// OOBIUHOM BHIIOJIHMMOM COOPKOM C SBHEIM OOpas30M OOGO3HAYUEHHONM TOUKOMA

// Bxoma - CTATUYECKOM obyHkumel Main(), xoTopas ABJIAETCA UJIEHOM

// wmnacca Classl.

mi = asm.EntryPoint;

// BoT, BCe nojyumsoch! EIMHCTBEHHOE, UTO g He creJjaj,

// Tak 5TO HE CMOT IepelaTh B TOUKY BXOLa 3aTlpPyXeHHOM

// COOpKM MacCuBa CTPOK-IIAPAMETPOB (CMOTPETH HA TOUKY BXOIAa HAHHOM



// cBopku) . Hy He ymajocb. lloTroMy u B cOOpke

// Operators Touky BXoIa COOPKM OOBABUI O€3 NapaMeTposB.
mi.Invoke (null,null);

}

}

}
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Cobpanu, 3anyctunun. Monyymnock. Ctano 6biTb, BCE XOPOLLUO.
B xope BbINOMHEHUS MPUNOXEHUS Knacc Assembly no3Bonser:
e nony4yaTtb MHdOpMauuio o caMmon cbopke;

e 06pallaTbCs K YieHaM Knacca, BXoAAWMM B C60pKy;
e 3arpyxaTb Apyrve c6opku.

Pa30op noJieToB

B npuBeneHHOM Bbllle NpuMepe AeMOHCTpupyeTcs TexHuka NO3AHEITO CBA3bIBAHUSA. MMeHHO NO3TOMY KOA, KOTOPbIA BbIMOJIHSAETCS nocne
3arpy3kun cbopku, He CoAepXuT B SBHOM BuAe nHbOopMaunmn 06 Ncnonb3yemblx B NPUIOXKEHMN TUNaxX. TPaHCNATOP AENCTBYET B CTPOroM
COOTBETCTBMM C CUHTAKCUCOM a3blka C# M NpoCcTo He NoMMeT noxenaHus "cosaaTb 06bEKT — NpeacTaBUTENb Knacca ..., KOTopbin 6yaet

06baBNEeH B cbopke, KOTOPYI NpeanofaraeTcs 3arpy3nTb B XOA4e BbIMOJIHEHUS NPUSIOXEHNS".
Kuaacc System.Activator

Knacc Activator — rnaBHOe cpeacTBo, obecrneuymBaroLlee No3gHee CBA3bIBaHME.

CO,D,ep)KMT MeTOoAbl, No3BOoNAKOWMNE CO34aBaTb 06BbEKTbl Ha OCHOBE VIHd)OpMaLJ,VIM 0 Tunax, FIOJ'IyLIaEMOI‘;I HenocpeaCTBeHHO B XoAe
BbIMOJIHEHNA NPUTOXEHNA, a TaKXe NoJlydaTb CCbIJIKM Ha cyuwlecTByowmne obbekTbl. Janee NPUBOAUTCA CMUCOK MeEPErpy>XXeHHbIX
CTaTU4eCKnx MeTonoB Knacca:

e CreateComInstanceFrom, Co3paeT ak3emnassp COM-obbekTa;
e Createlnstance, Co3gaeT 06beKkT — npeacTaBuTenb specified-Tuna, ncnonb3lys Npu 3ToM Hanbonee NoAxXoAsSWMI NO CAUCKY
napameTpoB KoHCTpykTOop (best matches the specified parameters).

Mpumep:

ObjectHandle hdlSample;
IMyExtenderInterface myExtenderInterface;
string argOne = "Value of argOne";
int argTwo = 7;
object[] args = {argOne, argTwo};
// Uses the UrlAttribute to create a remote object.
object[] activationAttributes =
{new UrlAttribute ("http://localhost:9000/MySampleService") };
// Activates an object for this client.
// You must supply a valid fully qualified assembly name here.
hdlSample = Activator.CreateInstance (
"Assembly text name, Version, Culture, PublicKeyToken",
"samplenamespace.sampleclass",
true,
BindingFlags.Instance|BindingFlags.Public,
null,
args,
null,
activationAttributes,
null) ;
myExtenderInterface = (IMyExtenderInterface)hdlSample.Unwrap();
Console.WriteLine (myExtenderInterface.SampleMethod ("Bill")) ;

e CreatelInstanceFrom, Co3fiaeT 06beKkT — NpeacTaBUTeNb TUNA, cneundrumMpoBaHHOro no MMeHn. Mmsa cneunduumnpyeTcs Ha oCHoBe
MMeHn cbopku. MNMpu 3TOM MCNONb3YETCS MOAXOASLWNIA NO CNMCKY NapaMeTpoB KOHCTpykTop (the constructor that best matches the

specified parameters).
Mpumep:

ObjectHandle hdlSample;
IMyExtenderInterface myExtenderInterface;
object[] activationAttributes = {new SynchronizationAttribute() };
// Assumes that SampleAssembly.dll exists in the same directory as this assembly.
hdlSample = Activator.CreateInstanceFrom/(
"SampleAssembly.dll",
"SampleNamespace.SampleClass",
activationAttributes);
// Assumes that the SampleClass implements an interface provided by
// this application.
myExtenderInterface = (IMyExtenderInterface)hdlSample.Unwrap () ;
Console.Writeline (myExtenderInterface.SampleMethod ("Bill")) ;

e GetObject - Overloaded. Co3paeT Npokcu (3amecTutens, npeacrtaBuTens) Ans HENOCPeACTBEHHOrO 3anycka akTMBU3NMPOBaHHOIO

cepBepoM ob6bekTa unn XML-cepsuca.

C6opka MOXeT 6bITb Bbl3BaHa HEMOCPEACTBEHHO MO MMeHWU (CTPOKOBLIV nTepan C APYXXECTBEHHbIM MMeHeM cH6opku).

Huuero oco6eHHoro. MpocTo uMa 6e3 BCAKMX TaM paclimMpeHuii. MnaBHas npobneMa 3aknto4aeTcs B TOM, YTO YaCTHble C60PKU AOSIKHbI

npeaBapuTeNnbHO BKoUYaTbecst B pa3aen References (Ccbiiku).



Kpome Toro, nHdopmaumsa o 3arpyxaemon cbopke MoxXeT 6bITb NpeacTaBneHa B Buae obbekTa — NpeacTaBuTens knacca AssemblyName,
CCblfIKa Ha KOTOPbIA Takxe MoxeT 6bITb NepejaHa B KayecTBe aprymeHTa metody Assembly.Load ().

Bepcus coopku

DTa XapaKTepuCTUKa MMEETCS Yy KaXaoh COOpKM, HECMOTPS Ha TO, YTO YacTHOW C60pKe OHa U HU K YeMy.

Bepcuto MOXHO "noacMmoTpeTh” B MaHudecte c6opku ¢ nomouwbto IIDasm.exe. MoxHO 6b110 6b1 ANa nywen KpyTU3Hbl Koga nosne Version
MPOUHNLMANM3NPOBaTb HENOCPEACTBEHHO (AE/10 XO35MCKOoE).

M TyT OTKpbIBAlOTCS HECKOIbKO NMpo6nem:

e B MaHudecTe Bepcus 3a4aeTcs Noc/ieAoBaTe/IbHOCTbIO UM@P, pasaeneHHbIX Mexay coboi aoeTouneM. OaHaKko npu GopMUMpoBaHUK
nons Version aTn undpbl cneayeT pasgensitb TOUKOW;

e ecnu cbopka yHuKanbHa n cpeaa paspaboTku NPUIOKEHUS HUYEro He 3HaeT O APYrnX BepCcusx AaHHOW cbopku — B nose Version
MOXHO CMOKOMHO 3abuBaTtb ntobble YeTBepku yncen. Jinwb 66l TpeboBaHua dpopmata 6bin cobnoaeHsl;

® /1Be OJHOMMEHHbIX YaCTHbIX COOPKMN C pa3HbIMK BepcusaMu B pa3aen References TpeTbel c6Opku 3arpy3nTb He MosyyaeTcs.
OaHOMMeHHble dannbl C 0ANHAKOBbBIM pacClUMpeHEeM B OAMH KaTanor He noMeluatoTcs. HesB3mpas Ha Bepcuu.

Cnepytownii war: 3arpyxaem cbopky B namaTb.
Ncnonb3yeTtca 610K try, NOCKONbKY 3arpy)xaemyto c6opKy MOXHO U He HalTu.

Mpwn 3arpy3ke c60pkn M3BECTHO ee pacnosioxeHue (application directory), ogHako C paclulMpeHMEM MMEHU MOFYT BO3HUKHYTb Mpobnembl.
[OencTtByeT Takoi anroputm "nomncka" (M Ha3blBaTb-TO 3TO MOMCKOM Kak-TO HeyAo6HO):

Cpegna BbinonHeHus .NET nbiTaetcs obHapyxuTb dainn ¢ pacwmpenuem .dll.
B cnyyae Heyapaum cpeaa BbinonHeHns .NET nbiTaeTcs o6HapyxuTb ain C pacluMpeHneM .exe.

B cnyyae Heyaaun - npeanpuHumatotca APYITME anroputMbl novcka.
Dajis KOHGUIYpPALUH PUIIOKEHUS

Tak uto 3a APYIME anropuTtmbI?

Bce 3aBuncuT oT daina KoHpurypaumm npunoxeHus. B aTom gaiine MoxHO siBHbIM 06pa3oM copMynmpoBaTb 0CO6EHHOCTU NpuoxeHus. B
4YaCTHOCTU, SBHbIM 06pa3oM ykasaTb MECTO PacronoXeHWs 3arpyxaemMoin cbopku.

dalin KoHPUrypaumm — 370 TEKCTOBbIN dann co cTpaHHbIM uMmeHeM <Mmadalina.Pacwmpernne>.config, B KOTOPOM pa3MeLLaloTcsl B CTPOro
onpenenieHHoOM rnopsake Teru, nponucaHHble Ha A3bike XML.

Cpepa sBbinonHeHus .NET ymeeT untate XML.

YTBEpXAaeTcsl, YTO €C/iM pacnosioXUTb YacTHble COOpPKM B ApPYrnX nogkaTasorax npuaoxeHus, Hexenu bin\Debug, To ¢ nomowbio daina
KOH@Urypaumm atn cbopkm ncnonHswwasn cpega BE3 TPYOA o6HapyxuTt. OgHako He HaxoauT. MoxeT 6bITb, S UTO-TO He Tak genatn?

damn AssemblyStarter.exe.config:

<configuration>

<runtime>

<assemblyBinding xmlns="urn:schemas-microsoft-com:asm.v1" >
<probing privatePath="XXX\YYY"/>

</assemblyBinding>

</runtime>

</configuration>

Oo6uenocrynuas coopka

CTporoe nMsi 06Lwen0CTYNHOW CO0PKN CTOUT M3:
OPY>XECTBEHHOIr0 TEKCTOBOIO MMEHU U "KynbTypHON"
naeHTudunKaTopa Bepcuu;

napbl "OTKpbITbIN/3aKpbITbIi Kto4";

uMbpoBON NOANNUCHK.

MHbOopMauum;

[Oenaem obuwyto c6opKy.

1. CHavana - YACTHAS cbopka.

using System;
namespace SharedAssembly00
{

// Summary description for Classl.

public class Classl
{

public Classl ()

{

public void £0()
{
Console.WriteLine ("This is SharedAssembly00.£f0()");
}
}
}



2. [lenaem napy "OTKpbITbIA/3aKpbITblA KoY".

[Ons atoro B Visual Studio .NET 2003 Command Prompt KoMaHAHOW CTPOKOW BbI3blBaeM YTUUTY — reHepaTop K/toYen:

D:\...>sn -k theKey.cnk

3. B daiine cbopku AssemblyInfo.cs (TakoBOl MMeeTCs B KaXAOM NpoeKTe, paHee He UCNob30BasiCs) AONUCbIBAEM B KayecTse
3Ha4yeHusa paHee nycrtoro atpubyTa AssemblyKeyFile nOAHbIN NyTb K CO34AHHOMY YTUIUTOW sn @aliny (B OAHY CTPOUKY):

[assembly: AssemblyKeyFile (@"D:\Users\WORK\Cs\AssemblyTest\Shared Assembly00\theKey.snk")

4. KoMmnunupyem cbopky u Habntogaem MmaHudect c6opku, B KOTOPOM MOSIBASIETCS OTKPbIThIA KNtoY. OTKPbIThIA KOY pasMellaeTcs B
MaHudecTe c6opKkU. 3aKpbITbI KIOU XpaHUTCS B Moayne cbopku, coaepxkalemM MaHudecT, 0AHaKo B MaHMUMECT He BKoYaeTcs.
ITOT KJIOY UCMOSb3YEeTCs ANS co3aaHus umMdbpoBoM NoanMcK, KoTopasi noMelwaeTcs B c6opky. Bo BpeMsi BbinonHeHust c6opku cpesa
BbIMO/IHEHUS! NPOBEPSIET COOTBETCTBME MapKepa OTKPbITOro kto4va c6opku, 3anpalimBaeMon KIMEHTOM (MPUIOXKEHWEM, 3amnyCKaloLWmM
3Ty c60pKYy), C MapkepoM OTKPbLITOrO K/tova camon cbopku obuwero nonb3oBaHus M3 GAC. Takas npoBepka rapaHTUpPYeT, YTO KJIMEHT
nosly4aeT MMeHHO Ty C60pPKYy, KOTOPYO OH 3aka3sblBal.

KnneHtckoe npuno)xxeHme C6opka obLwero nosib3oBaHuA, yctaHoB/IeHHass B GAC

B MaHudecTe KNMeHTa MMEETCS CCbiJIKa Ha BHELLHIO MaHudect cbopku obero nonb3oBaHna B GAC coaepXUT Takoe Xe
cbopky obLiero nonb3oBaHnsl. Mapkep OTKPLITOFO K/o4a 3HayeHue Kirua:
3TOlM COOPKM OTMEYEH TEroM:

908ED85E3E377208
.assembly extern Ero MoXxHO yBMAETb Npu uccnenoBaHu u cogepxunmoro GAC (cBoicTtBa
SharedAssembly00 3/1EMEHTA)
{
.publickeytoken =
(90 8E D8 5E 3E 37 72 08)// ...”>7r.

.ver 1:0:1790:37888

A 3aKpbITbIl K04 C60PKM 06LLEr0 MOJSIb30BAHUA COBMECTHO C OTKPbIThIM
KJIIO4YOM MCMOJSIb3YEeTCs A1 COo3A4aHnsa LumdpoBon noanmcu cbopku m
XPaHWUTCS BMeCTe C NoAMNUChbIo B camon cbopke
5. Pasmellaem obwenoctynHyto cbopky B GAC. [ins 3toro nMb6o ncnonb3yem yTunuTty gacutil.exe ¢ knoyom \i n nmeHem cb6opku c
NoOJIHbIM MyTEM B KayecTBe BTOPOro napameTpa, 1M60 NpocTo nepeTackuBaeM Mbllikol dann c6opku B kaTanor, coaepxalumii GAC. B
cnydae ycnexa Habntogaem coctosiHne GAC.

C6opka - Tam!
Hrpsi co coopramu u3 GAC

CospaeM HoBylo c60pKy, B KOTOpOW npeanosnaraeTcs UCnonb3oBaTb Halle AeTulle. 3aTeM fobaBnseM cCbliKy Ha c6opKy. He Bce Tak
npocto. CHavana Hazo oTbickaTb cooTBeTcTBytowyto .dll'ky. Hannume kntoua B MaHudecte cbopkn NpmBoauT K ToMy, 4to cbopka (B
OT/INYME OT YacCTHbIX c6OpoK) He ByaeT KOMMPOBATLCS B KaTanor 3anyckatuwen cbopkn. BMecTto aToro ncnonHsawwas cpega bynert
obpawaTtbcs B GAC. Janblie — npolue.

Ob6bsBNEHHbIE B CO60pKe Knaccbl 0OKasbiBAKTCA AOCTYMHbI 3anyckatowei cbopke. Habpanu ax 3 cbopku obuiero nonb3oBaHus. leno
HEXUTPOE...

using System;
using SharedAssembly00;

using SharedAssembly01;
using SharedAssembly02;

namespace AssemblyStarter(Ol

{
// Summary description for Classl.

class startClass

{
// The main entry Point for the application.

static void Main(string[] args)

{

try

{

SharedAssembly00.Classl c001 = new SharedAssembly00.Classl(); c001.£0();
SharedAssembly0l.Classl c0ll = new SharedAssemblyOl.Classl(); cO01l1.£f0();
SharedAssembly02.Classl c021 = new SharedAssembly02.Classl(); c021.£f0();
}

catch (TypeLoadException e)

{

Console.WritelLine ("We are the problem: " + e.Message);

}
}
}
}
JmcTurr 10.5.
NTak, nogknwoumnum O6Ll_le,EI,OCTYI'IHyPO c6opKy. OHa He konupyeTtcs, a octaetcs B GAC. lMNpwu co3gaHum KamneHTa 6bIIN BbIMOIHEHbI

onpeaeneHHble TENOABWKEHNS, B pe3y/ibTaTe KOTOPbIX KJMEHT COXpaHSeT MHMOpMaLMIo 0 CBOMCTBax pacrnonaraeMbix B GAC KOMMOHEHTOB.
CBOICTBA 3TUX KOMMOHEHT MOXHO MOCMOTPETb Moc/e NMoACOeAMHEHMS AaHHOro aneMeHTa n3 GAC k References knueHTa. B yacTHoCTM, Tam



ecTb cBOMNCTBO Copy local (no yMonyaHWio ycTaHoB/ieHHoe B false), DTo o3HayaeT, YTO COOTBETCTBYOWAsA KOMMOHEeHTa n3 GAC KIMEHTOM
He konupyeTcs. 06wyt c6opKy MOXHO NpeBpaTUTb B YacTHYI COOpKY, ecnm 3TO CBOMCTBO YCTaHOBUTL B true.

JAunamuyeckue cOopku

Bce, 0 yeM nucanocb A0 3TOro MoMeHTa, — cyTb CTATUMECKUME CBOPKU. CtaTnyeckme c60pku CyLeCcTBYIOT B Buae (aliioB Ha AUCKE WU
OPYrUX HOCUTENAX, B Cllydae Heo6XxoAMMOCTU 3arpy>XatktTCcs B ONepaTUBHYIO NaMSATb U BbIMOMHAOTCS 6narogaps @yHKUMOHANbHbIM
BO3MOXHOCTSIM Knacca Assembly,

OnHammyeckmne c60pKu CO34at0TCS HEMOCPEACTBEHHO B XOA€e BbINMOJSIHEHUS NMPUNOXEHUSA (CTaTMYecKo c60pKKU) U CYLLEeCTBYIOT B
onepaTuMBHOM NamaTu. Mo 3aBepLlUEHNN BbIMOSHEHWNS MPUNOXEHUS OHN 0bpeyeHbl Ha 6eccrnefHoe NCYE3HOBEHME, eCnM, KOHEYHO, He 6bian
nNpeanpuHSATLI 0Cobble YCUNUS MO X COXPaHEHWUIO Ha AMUCK.

Ons paboTbl ¢ AMHaMNYeCcKMMmn cbopkamMm UCNosib3yeTcs NMPOCTPAHCTBO MMeH System.Reflection.Emit,

Emit — n3nyyaTb, UCNycKaTb, BbiNyckaTb (AeHbIN).

3TO MHOXECTBO TMMOB MO3BOJISET CO34aBaTb M BbINOJHATL AMHaMuyeckme cbopku, a Takxke JOBABMNATb HOBbIE Tvnbl 1 YneHbl B
3arpyXeHHble B onepaTUBHYI NaMsTb cOOpKu.

MpoCTpaHCTBO MMeH System.Reflection.Emit coAepXWUT Knacchl, NO3BONAIOWME KOMMUASTOPY UAN MHCTPYMEHTaNbHbIM CpeACcTBaM
CO34aBaTb MeTajaHHble Y MHCTPYKLUM MPOMEXYTOYHOrO A3bika MSIL 1 npu Heo6xoanMocTn hopMnpoBaTh Ha aucke PE-daitn. 3Tu knacchl
npeaHasHayeHbl B NepByto ovepenb A/ 06paboTuUMKOB CLEeHapyeB M KOMMUASTOPOB.

CnM1COK KNaccoB, CTPYKTYP U NEPEUNCTIEHNIA, BXOAALWMX B MPOCTPAHCTBO, NpuUiaraeTcs.

Knaccbi
Knacc OnucaHune

AssemblyBuilder OnpenenseT v NpeacTaBnseT AMHAaMUYECKYo C60pKy

ConstructorBuilder OnpeaensieT U NpeAcTaBAsieT KOHCTPYKTOP AMHAaMMUYECKOoro kiacca

CustomAttributeBuilder [JomoraeT B MOCTPOEHUW MOJIb30BATENLCKUX aTPUBYTOB

EnumBuilder OnucbIBaeT U NpeaoCcTaBseT TUM NepedncieHns

EventBuilder OnpenensieT cobbiTns ans knacca

FieldBuilder OnpepensieT v NpefocTaBAseT nose. ITOT KNacc He HacneayeTcs

ILGenerator Co3haeT MHCTPYKLMKM NMPOMEXYTOYHOro s3bika MSIL

LocalBuilder MpeAacTaBnseT NOKabHYIO MEPEMEHHYIO BHYTPM MeToAa WM KOHCTPYKTOpa

MethodBuilder OnpenenseT U NpegocTaBnsieT MeTod (MM KOHCTPYKTOpP) ANS AMHAMUYEeCKOro Kiacca

MethodRental Mo3BonseT 6bICTPO MEHATb peann3aumio OCHOBHOMO TeKCTa cooblieHns MeToda, 3ajaloLlero MeToa Kiacca

ModuleBuilder OnpepenseT U npeacraBnseT Moaysb. MNonydaeT ak3emMnnasap knacca ModuleBuilder ¢ moMowWbio Bbi30Ba MeToAa
DefineDynamicModule

OpCodes CoaepXuT nosis, NPeaoCcTaBsoWne NHCTPYKLUUM NMPOMEXYTOUYHOro a3blka MSIL ang aMuccum YneHamm knacca
ILGenerator (HanmpuMmep MeToAoM Emit)

ParameterBuilder Co3paeT nnm cBa3blBaeT MHMOPMaLMIO O NapaMmeTpax

PropertyBuilder OnpeaensieT cBOMCTBa ANs TUNa

SignatureHelper O6ecneunBaeT MeToAbl MOCTPOEHUS MoANUCEN

TypeBuilder OnpeaensieT U Co34aeT HOBble dK3EMMSIPbl KJ1aCCOB BO BPEMS BbIMOJIHEHMUS

UnmanagedMarshal MpeacTaBnseT Kacc, ONUCbIBaKOLWMIA CNocob MapluianvpoBaHUs NOAs U3 YNpaBAsSEMOro B HeynpaB/sieMblii KOA,.
3TOT KNlacc He HacneayeTcs

CTpyKTypbI
CTpyKTypa OnucaHune

EventToken MpenoctaBnser Token, Bo3BpallaeMbli MeTaAaHHbIMU ANS NPeACTaBAeHNs cobbITus

FieldToken CTpykTypa FieldToken gBnseTcs 06beKTHbIM NpeAcTaBieHMeM IeKCeMbI, NPeACTaBasIoLWeNn nonie

Label MpeacrtaBnsieT MeTKy B MOTOKE MHCTPYKLUMIKA. Label ncnonb3lyeTcs BMecTe C knaccom ILGenerator

MethodToken CtpykTypa MethodToken gBnsieTcA 06bEKTHLIM MpeCTaB/eHMEM NIEKCEMbI, NPeCTaBsiolleRn MeToa
OpCode OnucbIBaeT MHCTPYKLIMIO MPOMEXYTOYHOro A3bika MSIL

ParameterToken CprKTypa ParameterToken gBnseTcs 3aKpbITbIM NpeacCTaBEHNEM BOBBpaLI.laEMOﬁ MeTaZaHHbIMU IEKCEMbI, KOTOpas
UCNOJIb3YETCA ANA NpeactaB/ieHUAa nNapaMeTpa

PropertyToken CrpykTypa PropertyToken gBAsieTCa 3aKpbiTbiM NpeACTaBlieHMEM BO3BpalllaeMoro MeTaaaHHbIMM Mapkepa Token,
MCMONb3yEeMOro ANS NpeacTaB/eHNs CBOWCTBA

SignatureToken [penocTaBnseTt Token, Bo3BpaLUEHHbIA METAaAAHHbIMU ANS MPeACTaBAeHUs MOAMUCH
StringToken MpenocTaBaseT NekceMy, KOTopasi MPeaoCTaBAseT CTPOKY

TypeToken MpeactaBnsieT Mapkep Token, KOTOPbI BO3BPALLAETCA MeTagaHHbIMUK, YTO6bl NpeaCcTaBUTb TUM

MNMepeuncnenunsa
MepeuucneHue OonucaHue

AssemblyBuilderAccess QnpeaensieT pexuMbl 40OCTyMNa AA8 AMHaMUUYeCcKon c6opku

FlowControl OnucbIBaeT, KaKUM 06pa3oM MHCTPYKLUSI MEHSIET MOTOK KOMaHA ynpaBfieHus

OpCodeType OnucbIBaeT TUMbl UHCTPYKLMIA MPOMEXYTOYHOIO sidbika MSIL

OperandType OnucbIBaeT TUM onepaHAa MHCTPYKLMUM MPOMEXYTOYHOro si3bika MSIL

PackingSize 3ajaeT oAMH U3 ABYX (DaKTOpOB, ONpeAensiolMX BbipaBHMBaHME 3aHMMaeMOMN MNOASIMU NaMSTU Npu

MapLianasvMHre Tuna
PEFileKinds 3afjaeT TMN NepeHocuMMoro ucnonHsemoro PE-dalina
StackBehaviour OnucbiBaeT, Kak 3HauYeHUsl MOMELLATCA B CTEK WN BbIBOAATCS M3 CTeKa

C03zla1me, COXpaHEHUE, 3arpy3Ka U BLINIOJIHEHUE CﬁOpKH



// BoT Takoi kjlacC B cocTaBe omHO(GamiioBoi cOopkyu DynamicAssm
// npennosilaraeTcs MNOCTPOUTL B XOZE BHIIOJHEHUS COOPKM
// DynamicAssemblyGenerator.

// public class DynamicTest

/A

// private string messageString;

// // KoHCTpyKTOpP

// DynamicTest (string strKey)

/A

// messageString = strKey;

// 0}

//

// // Meroms

// public void ShowMessageString ()

/A

// System.Console.WriteLine

// ("the value of messageString is {0}...", messageString);
// )

//

// public string GetMessageString ()

/A

// return messageString;

/)

//

//}

using System;

using System.Reflection;
using System.Reflection.Emit;
using System.Threading;

namespace DynamicAssemblyGenerator

{
// AssemblyGenerator - KJjlacc, peanmM3youMii OVMHAMWUUECKY IeHepaumio COOPKM.

class AssemblyGenerator
{
public string XXX;
public string ZZZ()
{
return XXX;
}

public int CreateAssm(AppDomain currentAppDomain)

{

// CosmaHue COOPKM HAUMHAETCHS C NPUCBOEHMS € MMEHM ¥ HOMepa BEepCUM.
// Iiga 3TOTO MCHOJb3yeTcsa kjacc AssemblyName.

// Onpemensgercsa MMa U BEPCUA CO3IABAEMOM COOPKM.

AssemblyName assmName = new AssemblyName () ;

assmName.Name = "DynamicAssm";

assmName.Version = new Version("1.0.0.0");

// Cospmaercsa cOopka B NaMATK. B paMkax TeKyllero OOMeHa MNPUJIOKESHUA .
// C MCnojib30BaHMEM pexuMa OOCTyIma,

// KOTOpHM 3amaeTcsd OOHMUM U3 BJIEMEHTOB [ePeuMCJIeHUA :

// Run - nuHaMmueckas cOOpKa BHIIOJIHSAETCs, HO HE COXPAaHSIeTCsH;
// RunAndSave - nuHamMmueckasa COOpPKa BHIIOJHSAETCS UM COXPAHAETCH;
// Save - puHaMmyeckas cOOpkKa He BHIIOJIHIAETCsS, HO COXpaHsIeTCsd.

AssemblyBuilder assembly = currentAppDomain.DefineDynamicAssembly (assmName,
AssemblyBuilderAccess.Save) ;
// Cosmaercsa ogmHobdaoBas cOopka, B KOTOPOM MMS EOUMHCTBEHHOTO
// Momyss coBHamaeT C MMEHEeM CaMoM COOPKM.
ModuleBuilder module = assembly.DefineDynamicModule ("DynamicAssm",
"DynamicAssm.dll" );
// Cosmaercsa m ompemnesgeTcs kjacc DynamicTest.
// Merom module.DefineType nos3BojgeT
// BCTpamBaTb B MOAYJIb KJIACC, CTPYKTYypPy WM MHTepdeiic.
// BTOpEIM NapaMeTpoM MEeTOIa MOET BJIEMEHT NePeuMCIJIeHUS .
// TakuMm obpaszsoM co3maeTcs OOBEeKT — 3aroTOBKAa
// kjacca, KOTOpPHI majiee HONOJIHSIETCs [OJIAMM, CBOMCTBAMM, METOLAMM. . .
TypeBuilder dynamicTestClass = module.DefineType ("DynamicAssm.DynamicTest",
TypeAttributes.Public) ;
// ObbsaBiserTcsa maHHOe - ujleH kjacca DynamicTest.
// TNpennomaraercs oO0bABUTHL "private string messageString;"
FieldBuilder messageStringField =
DynamicTestClass.DefineField ("messageString”,
Type.GetType ("System.String"),
FieldAttributes.Private);
// OBBEKTH OJis TeHepaluuy B3JIEMEHTOB KJjacca.
// B OaHHOM KOHKPETHOM CJlydae MCIOJIb3YKTCS NPy [eHepaLun:
ILGenerator bodyConstructorIL; // - Teja KOHCTPYKTOPa.
ILGenerator methodIL; // - Tmena Merona.
// OOBABISETCS KOHCTPYKTOP.
// Tpennonaraercs o6baBuTb "DynamicTest (string strKey) ...
Type[] constructorArgs = new Type[l];
constructorArgs[0] = Type.GetType ("System.String") ;
ConstructorBuilder constructor = dynamicTestClass.DefineConstructor (
MethodAttributes.Public,




CallingConventions.Standard,

constructorArgs) ;

// Teryo koHCTpykTopa. llpencrassser coboi IL-kom,

// KOTOpHI BCTpamMBaeTCs B TeJIO KOHCTPYKTOpa [OCPEenCTBOM MeToma Emit,
// omnpemeseHHOTO B Kjacce ILGenerator

// (cM. OOBEKTH IJid TeHepaluuy 3JIEMEHTOB KJjlacca) .

// Meronm Emit B kauecTBe IapaMeTPOB MCIOJb3yeT nepeumcieHue OpCodes
// (xompl omepaumii) , KOTOPHE ONPEnesisioT NONYyCTMMbE KOMaHOel IL.
bodyConstructorIL = constructor.GetILGenerator();
bodyConstructorIL.Emit (OpCodes.Ldarg 0);

Type objectClass = Type.GetType ("System.Object") ;

ConstructorInfo greatConstructor = objectClass.GetConstructor (new Type[0]);
bodyConstructorIL.Emit (OpCodes.Call, greatConstructor);
bodyConstructorIL.Emit (OpCodes.Ldarg 0);
bodyConstructorIL.Emit (OpCodes.Ldarg 1);
bodyConstructorIL.Emit (OpCodes.Stfld, messageStringField) ;
bodyConstructorIL.Emit (OpCodes.Ret) ;

// KoHel 0OOBABJIEHMS KOHCTPYKTOPA .

// Obwmapnenme MmeToma public string GetMessageString()
MethodBuilder GetMessageStringMethod = dynamicTestClass.DefineMethod (
"GetMessageString",

MethodAttributes.Public,

Type.GetType ("System.Sring"),

null);

// IL _0000: ldarg.0

// IL_0001: 1dfld string DynamicAssemblyGenerator.Assembly Generator::XXX
// IL _0006: stloc.0

// IL_0007: br.s IL 0009

// IL_0009: 1ldloc.0

// IL_000a: ret

//System.Reflection.Emit.Label label = new Label();

// Temo meroma. ..

methodIL = GetMessageStringMethod.GetILGenerator () ;
methodIL.Emit (OpCodes.Ldarg 0);

methodIL.Emit (OpCodes.Ldfld, messageStringField) ;
methodIL.Emit (OpCodes.Ret) ;

// KoHel ob6bsBieHus Mmeronma public string GetMessageString ()

// O6bsBienue Meroma public string ShowMessageString ()

MethodBuilder ShowMessageStringMethod = dynamicTestClass.DefineMethod (
"ShowMessageString",

MethodAttributes.Public,

null,

null);

// Teyo merona...

methodIL = ShowMessageStringMethod.GetILGenerator () ;
methodIL.EmitWriteLine ("This is ShowMessageStringMethod...");
methodIL.Emit (OpCodes.Ret) ;

// Konel o6bsBijeHus Mmerona public string ShowMessageString ()

// BOT u 3aBepumiyM OMHAMUYECKOe OOBABJIEHME KJjacca.
dynamicTestClass.CreateType () ;

// OcraerTcsa ero COXpPaHUThb Ha IOUCK.

assembly.Save ("DynamicAssm.d1ll") ;

return 0;

}

static void Main(string[] args)

{

// CosmaeTcsa um coxpaHgeTcsa OVHaMMYecKas cOopka.
AssemblyGenerator ag = new AssemblyGenerator () ;
ag.CreateAssm (AppDomain.CurrentDomain) ;

// IDna varnanHocTu! coszpmanrca HOBHE OOBEKTHE ¥ 3aHOBO NOOHBAETCSH
// CChUIKA Ha TEeKyUWUA OOMEH IPUIIOKEHNS .

// Temepb — HeJjio TEexXHMKM. Hamo 3arpy3MThb M BHIIOJIHUTH COOPKY .
// Denami. Yvmeewm!
AppDomain currentAppDomain = Thread.GetDomain () ;

AssemblyGenerator assmGenerator = new AssemblyGenerator () ;
assmGenerator.CreateAssm(currentAppDomain) ;

// BarpyxaeMm cOODPKY .

Assembly assm = Assembly.Load("DynamicAssm") ;

// O6bekT kjacca Type s kjacca DynamicTest.

Type t = assm.GetType ("DynamicAssm.DynamicTest") ;

// Cosmaercsa obbekT kjiacca DynamicTest ¥ BHBHBAeTCA KOHCTPYKTOP
// ¢ napameTpamu.

object[] argsX = new object([l];
argsX[0] = "Yes, yes, yes-s-s-s!";
object obj = Activator.Createlnstance(t, argsX);

MethodInfo mi;
// "OT mMenu" oObekTa - NpencraBuTesid Kjacca DynamicTest
// BEIBEHBaercs Merorn ShowMessageString.
mi = t.GetMethod("ShowMessageString") ;
mi.Invoke (obj,null);



// "OT mmMeHu" oBmekTa - NOpercTaBuTesid Kjacca DynamicTest

// BBBBBaeTCca MeTon GetMessageString.

// DTOT MEeTOn BO3BpamlaeT CTPOKY, KOTOpasd [NepexBaTHBaeTCH

// ¥ BEIBOOMUTCH B OKHE KOHCOJIbBHOTO [PWUJIOXEHVA .

mi = t.GetMethod("GetMessageString") ;

//1 11/ /mi.Invoke (obj,null);//3ToT MeTOn He BH3HBaeTCsa. KpuBo obbaBuicsa? //
}

}

}

JincTuHr 10.6.
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BBepeHue B nporpaMmMmupoBaHue Ha C# 2.0

11. Jlekumsa: BBoa/BbiBOA: Bepcua ana nevatu u PDA
anMeHMTeﬂbHO K OGCy)K,CI,aeMbIM npo6neMaM BBOAa/BbIBOAa B nNporpamMMmax Ha C#, MOTOK — 3TO NocneaoBaTe/IbHOCTb 6a17|T05, CBA3aHHaA C KOHKPETHbIMU
YyCTPOWCTBaMn KoMMbloTepa (AUCKaMK, ANCNNEAMU, NPUHTEPAMMU, KNaBnaTypaMmn) NocpeacTBOM CUCTEMbl BBOAA/BbiBOAA. MoapobHee 0 MoToKax - B 3TOW NieKuun

B obwem cnyuyae noHaTne NMNOTOK — 370 abcTpakTHOE NMOHSATUE, KOTOpoe 0603HaYaeT AMHAMMYECKYI0 U3MEHSIOLLYIOCS BO BPEMEHU
nocnenoBaTenbHOCTb Yero-nm6o.

MpuMeHWTENBHO K 06CyXAaeMbiM NpobieMaM BBoAa/BbiBOAA B NporpaMMax Ha C#, MOoToK — 3TO nocnefoBaTeNbHOCTb 6aiiToB, CBSA3aHHasA C
KOHKPETHbIMU YCTPONCTBAMM KOMMbloTepa (ANCKaMKM, ANCMIEAMU, NPUHTEPAMK, KnaBmaTypamMm) NoCpeacTBOM CUCTEMbI BBOAA/BbIBOAA.

Cuctema BBOAa/BbIBOAA obecneynBaeT ans nporpaMMmncCTa CtaHaapTHblE U HE 3aBUcCALlnE OT d)M3MLIECKOFO ychOﬁCTBa cpeacTtea
npeacraBneHns nHdopmaumm 1 ynpasieHus noTtokaMmu BBoAa/BbiBoaa. [lencTBusa no opraHusaummn BBoAa/BbiBoAa obecneunBatoTcs
CTaHAapTHbIMU HaGOpaMM, KaK npasuao, OAHOMMEHHbIX beHKl_lMl)‘I BBOAa/BbIBOAA CO CTaHAapPTHbIM MHTepCbeMCOM.

DyHKUMKN, obecneymBaloLine B3auMOAENCTBME C pa3/iMyHbIMU YCTPOMCTBaMKN BBOAA/BbIBOAA, 06BSBAAIOTCA B pa3fiMYHbIX Knaccax. Bonpoc
"OTKYJA BbI3BATb dyHKUMIO" YacTo cTaHOBUTCA 6onee BaxHbIM, YeM Bonpoc "KAK NMOCTPOUTDL BbipaxeHue Bbi3oBa GyHKUMN".

IToToku: 0aliToBBIE, CHMBOJILHBIE, IBONYHBIE

BONbLUMHCTBO YCTPOWCTB, NpefHa3HauYeHHbIX A5 BbINOHEHWUS Onepauunii BBOAA/BblBOAA, ABNSAOTCA 6aiMT-OpUEHTUPOBAHHBIMU. DTUM U
06BbACHSAETCS TOT haKT, UTO Ha CaMOM HM3KOM YPOBHE BCe ornepaluu BBOAA/BbIBOAA MAaHUMYAUPYIOT C 6aiTaMu B paMKax 6aiToBbIX
NOTOKOB.

C Apyroi CTOpOHbI, 3HauYnTeNbHbIM 06beM paboT, AN KOTOPbIX, COBCTBEHHO, U UCNOMb3YETCA BbIYMCNTENbHAA TeEXHWKA, npeanonaraer
paboTy c cumBOnaMu, a He c 6ariTamu (3anonHeHWe sKkpaHHOW OpMbI, BbIBOA MHGPOPMaLMK B HarnsAHOM 1 Ierko YNTaeMoM Buae,
TEKCTOBble peAaKTopbl).

CUMBONbHO-OPUEHTUPOBAHHbIE NMOTOKK, NpeAHasHayYeHHble AN MaHUNYIMPOBAHUS C CUMBOJIAMK, @ He ¢ baliTaMu, SIBNSIOTCS NOTOKaMm
BBOAa/BbIBOAA Bosee BbICOKOro ypoBHs. B pamkax Framework .NET onpeaeneHbl COOTBETCTBYHOLWME KlacChl, KOTOpbIE NpU peanv3aunu
onepaunii BBoAa/BbiBOoAa obecneuymBaloT aBTOMaTM4eckoe npeobpasoBaHMe AaHHbIX TMNa byte B AaHHble TMNa char n obpaTHo.

B pononHeHne Kk 6aTOBbLIM M CMMBOJIbHBIM NoToKaM B C# onpefeneHbl ABa Knacca, peanmsyowmx MexaHn3Mbl CYUTbIBAHUS U 3anncu
MHpOopMaUMmM HenocpeaCcTBEHHO B ABOMYHOM NpeacTaBsieHnn (MOTOKM BynaryReader p BynaryWriter),

Oﬁﬂlaﬂ XapaKTePUCTUKA KJIaCCOB MOTOKOB

OCHOBHblE 0COBEHHOCTU 1 npasuna pa60TbI C yCTpOVICTBaMM BBOAa/BblBOAA B COBPEMEHHbIX fAA3blKaX BbICOKOIro YpOBHS OMUCbLIBAOTCA B
paMKax KjlaccoB NOTokoB. 15 A3bikoB nnaTdopmbl .NET MecToM onncaHusa cambiX O6LLMX CBOMCTB MOTOKOB SIBASETCA Kjlacc
System.IO.Stream,

Ha3HaueHme 3TOoro knacca 3ak/ryaeTcs B 06baBneHnM obLwero ctaHgapTHoro Habopa onepaumii (CtaHAapTHOro uHTepdelica),
obecneumBatownx paboTy C yCTpoiCcTBaMun BBOAA/BbIBOAA, HE3AaBUCMMO OT MUX KOHKPETHOW peanu3aunun, oT UCTOYHMKOB M NosydyaTenemn
MHpopMaumn.

Mpoueaypbl YTEHUS N 3anNUCK MHMOPMaUNMK onpeaensieTca cneayowmm (CNMCokK HenonoH!) HabopoM ceoncTB 1 ABCTPAKTHbBIX meTonos,
06BbsIBNSIEMBIX B 3TOM Kfacce.

B pamkax Framework .NET, He3aBMCMMO OT XapaKTepUCTUK TOFO MW MHOrO YCTPOKMCTBa BBOAA/BbiBOAa, Nporpammmuct BCEMJA moxeTt
y3HaTb:

MOXHO /1M YMTaTb M3 NOTOKa — bool CanRead (eC/M MOXHO — 3HAYeHWe AO0JHKHO ObITb YCTaHOBMIEHO B true);

MOXHO 1M MMUcaTb B NOTOK — bool CanWrite (eCnM MOXHO — 3Ha4YeHMe AOJIKHO ObiTb YCTAHOBNEHO B true);

MOXHO /I 334aTb B MOTOKE TeKyLyt no3uumio — bool CanSeek (ecnu nocnefoBaTeNlbHOCTb, B KOTOPOW MPOM3BOAUTCSA YTeHue/
3anuncb, He ABNSIETCS XECTKO AETEPMUHUPOBAHHOW M BO3MOXHO MO3MUMOHWPOBAHWE B MOTOKE — 3HAYeHWe AO0/HKHO OblTb YCTaHOBNEHO
B true);

no3MuUMIO TEKYLLEro 3/IieMeHTa NoToka — long Position (BO3MOXHOCTb MO3ULMOHMPOBAHWUS B MOTOKE NMpeanonaraeT BO3MOXHOCTb
NpoOrpamMMHOr0 U3MEHEHMUSI 3HAUYEHMUS 3TOr0 CBOMCTBA);

obLiee KOMMYECTBO CMMBOJIOB MOTOKA (ANMHY noToka) — long Length,

B cooTBeTcTBUM C 06LWNMHM npuHUMnamn peanmsauyumm onepau,vm BBO,D,a/BbIBOLI,a, ANna NOoTOKa NpeaycMoTpeH Ha60p MEeTOoA0B, NO3BOJIAOWNX
peann3oBaTb:

yTeHmne 6anTa M3 NOTOKA C BO3BpALLEHMEM LienloumcneHHoro npeacrasnedna CJAEAYIOLWENO AOCTYMNHOIO 6arita B NOTOKE BBOAA —
int ReadByte() ;

yTeHune onpeaenieHHoro (count) konuyecTsa 6aMToB M3 NOTOKA U pa3MelleHne nx B Maccme buff, HaumHas c anemeHTa buff
[index], c BO3BpaLLEHNEM KOSIMYECTBA YCMNELWHO NMPOYNTaAHHbIX 6anToB — int Read(byte[] buff, int index, int count);
3anucbh B NMOTOK 0AHOro 6arita — void WriteByte (byte b);

3anucb B NOTOK onpeaeneHHoro (count) konuyecrtsa 6aiToB M3 MaccmBa buff, HauMHasa ¢ anemeHTa buffindex], c BO3BpalLeHMEM
KOJIMYeCTBa YCMNELWHO 3anncaHHbIX 6anToB — int Write (byte[] buff, int index, int count);

Nno3nLMOHMpPOBaHME B NOToke — long Seek (long index, SeekOrigin origin) (no3uums Tekyuwero 6avita B NOTOKe 3aAaeTcs
3HAUYEHWEeM CMeLeHUs index oTHOCUTENbHO No3uumMmM origin);

ana 6ydepusoBaHHbIX NMOTOKOB MpUHUMMMANbHA onepaumsa GhasWwmMpoBaHms (3annucm cogepXxmmoro bydepa notoka Ha dusmnyeckoe
ycTpowncTBo) — void Flush () ;

3aKpbITMe noToka — void Close (),

MHOXeCTBO K/1acCoB NOTOKOB BBOAa/BbiBoAa B Framework .NET ocHOBbIBaeTcst (HacneayeT CBOMCTBA M MHTepdenchl) Ha abCcTpakTHOM
knacce Stream, [pn 3TOM K/lacCbl KOHKPETHbIX MOTOKOB 06ecrneymBatoT COBCTBEHHYO peanu3aunio MHTepdencos 3Toro abCTpakTHOro
Knacca.

HacnegHukamun knacca Stream gBngiTCA, B YaCTHOCTU, TPU KJlacca 6aliToBbIX MOTOKOB:

BufferedStream - obecneumBaeT 6ydepunsaumio 6ariTtoBoro notoka. Kak npasmno, 6ydepunsoBaHHbie NOTOKK ABNAOTCA 6onee
Npon3BOAUTENIbHLIMU MO CPaBHEHWIO C Hebydepn3oBaHHbIMY;



e FileStream - 6aliToOBbI NOTOK, obecrneunBatoWwnin Ganosble onepaunn BBoAa/BbIBOAA;
e MemoryStream — 6alNTOBbIN MOTOK, NCNOMb3YIOWMI B KAYEeCTBE UCTOYHMKA U XpaHUAuwWwa nHbopMauumn onepaTMBHy0 NamsThb.

MaHunynsuum ¢ notokamu npeanonaratot HAMPABJIEHHOCTb npousBoauMbixX aencTteuii. MHdpopMauumo 13 notoka MoxHo NMPOYUTATD, a
MOXHO ee B NoTok 3AMNCATb. Kak uTeHue, Tak 1 3anncb npeanonaratT peannsaumo onpeaeneHHbix MexaHn3mMos 6aiToBoro obMeHa ¢
yCTpoKcTBaMmn BBOAA/BbIBOAA.

CBoicTBa 1 MeToabl, 06bsABNSIEMblE B COOTBETCTBYIOLIMX KJlaccax, ONMpeaenstoT cneumdunky noTokoB, UCMOJb3yeMbIX AN YTEHUS U 3anncu:

e TextReader,
e TextWriter,

ITK knacchl ABASATCSA abCTpakTHbIMU. DTO 03HAYaEeT, YTO OHM He "nMpuBsi3aHbl" HU K KaKOMY KOHKPETHOMY MOTOoKy. OHUM NUWb onpeaenstoT
MHTepdenc (Habop METOAOB), KOTOPbLIA NMO3BOJISET OPraHM30BaTh YTEHME U 3anNnCb MHPOPMaLMn ansa nboro nNoToka.

B YaCTHOCTH, B 3TUX KNacCcCaX onpeaenieHbl cneayrwolme MetToabl, onpegensooume 6a30Bble MexaHW3Mbl CUMBOJIbHOIO BBO,CI.a/BbIBO,D,a. ﬂﬂﬂ
knacca TextReader:

e int Peek() — cuMTbIBaeT CleayloLWMii 3HAK, HE U3MEHSIS COCTOSIHWE CPeACTBa YTEHWUS UKW UCTOYHMKA 3Haka. Bo3spaluaeT
cneayownii JOCTYMHbIA 3HaK, He CUUTbIBas €ro B AeMCTBUTENIbHOCTU M3 MOTOKa BXOAHbIX AAHHbIX;
e int Read(...) — HECKONbKO OAHOUMEHHbIX MeperpyxeHHbIX MYHKLUUA C OAHWM U TEM Xe UMeHeM. YMUTaeT 3HaYeHUs1 U3 BXOAHOIo

notoka. BapuaHT int Read() npeanonaraeT YTeHWe M3 NOTOKa OAHOro CMMBOMA C BO3BpaLLlEHWEM ero LLe/IOYMCIIEHHOMO 3KBMBaNeHTa
nnn -1 Npu AOCTUXEHUM KOHUA noToka. BapmaHT int Read (char[] buff, int index, int count) u ero monHbIN aHanor int
ReadBlock(char[] buff, int index, int count) obecneuynBaeT NPOYTEHME MAKCMMasIbHO BO3MOXHOMO KOMYeCTBa CUMBOJIOB U3
TeKyLlero noToka v 3anucbiBaeT AaHHble B 6ydep, HauMHasa C HEKOTOPOro 3Ha4YeHus MHAEeKCa;

e string ReadLine() - yuTaeT CTPOKY CMMBOJIOB U3 TeKyLLEro notoka. Bo3spaliaerca ccbiika Ha 06beKkT Tuna string;

e string ReadToEnd() - yuMTaeT BCE CUMBOJIbI, HAYMHAA C TeKyLUEN NO3NLUN CUMBOJIbHOIO NMOTOKA, onpeaensemMoro o6beKToM Knacca
TextReader, n Bo3BpallaeT pe3ysbTaT KakK CCblJIKa Ha 06beKT Tuna string;

e void Close() - 3aKkpblBaeT NOTOK BBOAA.

Ons knacca TextWriter, B CBOK oYyepeab, ONpeaensercs:

® MHOXECTBO Meperpy>XeHHbIX BapuaHToB PyHKuMM void Write(...) cO 3Ha4YE€HMSAMU NapaMeTpOoB, MO3BOJAOLWMX 3aNUCbiBaTb
CUMBOJIbLHOE MpeacTaB/ieHNne 3Ha4YeHU 6a30BbIX TUMOB (CMOTPETb CNMCOK 6a30BbIX TUMOB) M MAaCCUMBOB 3HA4YeHWUM (B TOM yucne u
MacCcMBOB CTPOK);

e void Flush() - obecneumBaeT ouncTtky 6ydepos BbiBoAa. Conepxnmoe 6ydepoB BbIBOAUTCSA B BbIXOAHOM MOTOK;

e void Close () - 3aKpblBaeT NOTOK BbiBOAA.

OTK knacchl ABASATCS 6a30BbIMU AJ151 K1ACCOB:

e StreamReader — coAaepXMWT CBOWCTBa M MeToabl, obecneunsatowme cumtoiBaHne CUMBOJIOB n3 6aritoBoro noToka,
e StreamiWriter — copep>XuWT CBOMCTBaA M MeToAbl, obecneumnsatowne 3anmce CUMBOJIOB B 6aiTOBbIN NOTOK.

Bbllweyka3aHHble Kacchbl BKOYAOT MeToAbl CBOMX "MpeaKkoB" U MO3BOMSIOT OCYLLECTBSATb NPOLECChl YTEHUS-3aNNUCKU HEMOCPEACTBEHHO U3
KOHKpPETHbIX 6aiToBbIX NOTOKOB. PaboTa Mo opraHM3auMn BBOAA/BbiBOAA C UCMOJIb30BAHWMEM 3TMX K/1aCCOB NMpeanonaraeTt onpeaeneHne
COOTBETCTBYHOLLMX 06BHEKTOB, "OTBETCTBEHHbLIX" 3a peann3aunto ornepaumin BBoAa/BbiBOAa, C ABHbIM YKa3aHWEM MOTOKOB, KOTOPbIE
npeanonaraeTcs NpyM 3TOM UCMNOb30BaTh.

Ewe oaHa napa KfaccoB NOTOKOB obecrneymBaeT MexaHW3Mbl CUMBOJIbHOIMO BBOAA— BbiBOAA AS1 CTPOK:

e StringReader,
e StringWriter,

B 3TOM cnyyae MCTOYHMKOM U XpaHW/IULLEM MHOXECTBa CMMBOJIOB SBISETCA CUMBOJIbHAsA CTpoOKa.

MHTepecHO 3aMeTUTb, UTO Y BCEX paHee MepeyncieHHbIX KlacCoB MMETC MeToAbl, o6ecrneymnBatolime 3aKkpbiTue NOTOKOB, U He
onpegeneHbl MeToabl, o6ecrneymBaioLiMe OTKPbITUE COOTBETCTBYIOLLErO NOTOKa. MOTOKM OTKPLIBAIOTCS B MOMEHT CO34aHus o6bekTa-
npeacTaBUTENs COOTBETCTBYOLLEro Knacca. Hanuune cdyHkumMm, obecneunBatoLleli SBHOE 3aKpbiTMe NMoToKa, NpUHUMMIManbHo. OHO CBA3aHO
C 0CO6EHHOCTSIMU BbINOJIHEHUS YNpaBaseMbix Moaynei B Framework .NET. Bpemsa Hauyana paboTbl c6oplymka Mycopa 3apaHee He U3BECTHO.

Hpenonpeueﬂeﬂmﬂe MOTOKH BBOJa/BbIBOAA

lMpenonpeneneHHble NOTOKU BBOAA/BbIBOAA MCNONb3YIKOTCA ANA peannsaunnm BBOJa/BbiBOAA B paMKax KOHCOJIbHbIX I'IpMJ'IO)KeHMIZ. 370 ewe
OAHa KaTeropmda noTtoKos.

B knaccax npegonpeaeneHHbIX NOTOKOB, B OT/IMYME OT paHee pacCMOTPEHHbIX MOTOKOB, SBHbIM 06pa3oM 3a4aloTcsa UCTOYHMK (OTKyAd) U
MecTo pa3MeleHns (Kyaa) nHgopmaumu.

OCHOBHblEe CBOWCTBa M MeToAbl 3TUX MOTOKOB OnpeAesnieHbl B knacce System.Console, Knacc Console aBnsieTcs AOCTAaTOYHO C/TOXHOWM
KOHCTPYKUNEN.

B pamkax 3TOro knacca onpefeneHbl CBOMCTBa, obecrneyumBatowme A0CTyN K NpeaonpeaeneHHbiM notokaM. B knacce System.Console
Takux noTokoB Tpu (In, Out, Error),

Huxxe onunceiBaOTCA CBOMCTBA 3TUX MOTOKOB:

e Standard input stream - gBnseTcd o6beKTOM — npeacTaBuTenem knacca TextReader, [0 yMON4YaHUIO NOTOK In OPMEHTMPOBAH Ha
nonyyeHne nHpopMaummn ¢ KnaesuaTypbl.

e Standard output stream — gBnsieTcs 06beKTOM — NpeAcTaBuTeneM knacca TextWriter, Mo yMonyaHuio obecneunBaeT BbIBOA
MHdbOpMaunmn Ha agucnnen.

e Standard error stream - Takxe sBNseTCAa 06bEeKTOM — MpeAcTaBUTeNeM Kacca TextWriter, Y Takxe MO yMOSYaHUIO BbIBOAUT
MHMOpMaUMIO Ha AUCNEN.

B knacce System.Console Takxe onpegeneHol cnegytowme CTATUHECKUE (!) dyHKkuum — uneHbl (BepHee, MHoxecTBa CTATUYECKUNX
MEPETPY>XXEHHbIX ¢dyHKkumMin), obecneunBatoime npoueaypbl BBOAA/BbIBOAA:

e Write y Writeline;
e Read y ReadLine,



Mpun 3ToM PpyHKUMN-YNeHbl knacca Console MO YMOJIYAHUIO obecneunBatoT CBA3b C KOHKPETHbLIM NMOTOKOM. Hanpumep, nNpu Bbi3oBe
metona

Console.WritelLine(...); // Comcok mapamMeTpOB OIylleH

MHbOpMauns HanpaefsieTCs B NOTOK, KOTOPbIA NpeAcTaBisieTcs ornpeAeneHHbIM B Knacce cTaTU4eckMM CBOMCTBOM Console.Out, 370
CBOWMCTBO NMpeaocTaBasieT 4OCTYN K 06beKkTy — NpeacTaBuTento knacca TextWriter, Takum obpa3oMm, knacc Console Takxe obecneuymBaeT
BbI30B COOTBETCTBYOLWEN PYHKLMN-UIEHA OT MMeHN obbekTa — NpeacTaBuTens knacca TextWriter, HenocpeactBeHHoe obpalleHue K
yneHy knacca Console (To ecTb K MOTOKY), OTBEYaAlOLLEro 3a TEKCTOBbLIN BbIBOA, UMEET creayoLlyto popMy Bbi30Ba:

Console.Out.WriteLine(...);

Bbi3oB onpeaeneHHoro B knacce Console metoga ReadLine

Console.ReadLine(...);

obecneuuBaeT nony4yeHue I/IHCbOpMaLlI/IM yepes NOoTOoK, AOCTYyNn K KOTOPOMY MNMpenoCtaBndeTca CtTaTu4eCkum cBolicTBOM Console. In,
HerlOCpe,U,CTBeHHbIVI BbI30B @aHaNoOrM4yHom beHKLJ,MM OT UMEHW uYfieHa knacca TextReader BbIrNAAUMT cnegywouwmnm 06pa30M:

Console.In.ReadLine(...);

DyHKUMS — NpeacTaBuTeNb knacca Console, oTBevyatollas 3a HeNnocpeaCcTBEHHOE HarnpasfieHe MHdopMauun B NOTOK BbiBOAA COO6LLEHUIA
06 owmnbkax, He NpeaycMoTpeHa.

BbiBOoA MHMOpMaunm 06 owmnbkax MOXeT 6biTb peann3oBaH NyTeEM HEMNOCPEACTBEHHOrO obpaleHns K standard error output stream;

Console.Error.WriteLine(...);

Ecnv BCNOMHUTb, YTO CBOMCTBO Error Bo3BpallaeT CCbIKY Ha 06BbEKT — NpeacTaBuTeNb Knacca TextWriter K, Tak Xe Kak U CBOMCTBO Out,
obecneumBaeT BbIBOA B OKHO KOHCO/IbHOIO MPUIOXEHUS, pasaeneHne coobLeHn, CBA3aHHbIX C HOpMasibHbIM XOAOM BbINOSIHEHUS
NpuIoXeHna n coobieHnii 06 owmnbkax, cTaHOBUTCA 6osiee YeM CTPaHHbIM.

MHdopMaunsa, BbiIBOAUMAA NMPUIOXKEHNEM B "WITAaTHOM" pexume, n coobueHns o6 owmnbkax ogMHAKOBO HaMNpPaBAAKTCS B OKHO MPUJIOXEHUS
Ha 3KkpaH KoHconu. OgHako B knacce Console peann3oBaHa BO3MOXHOCTb NepeHanpaB/ieHMsi COOTBETCTBYHOLMX NOTOKOB. Hanpumep,
CTaHAapTHbIA NOTOK BbIBOAA MOXHO nepeHanpaBuTb B daiis, a NoTok coobuieHnin 06 owmbkax oCcTaBUTb 6€3 N3MEHEHUII — HamnpaB/iEHHbIM
B OKHO MPUIOXEHUs. Pe3ynbTaT nepeHanpaBieHnst O4YeBUAEH.

Mpoueaypbl NepeHanpaBieHss NOTOKOB OCYLLECTB/ISOTCA C MOMOLLbI MeToaoB void SetIn(TextReader in), void SetOut (TextWriter
out), void SetErr (TextWriter err) m 6yayT pacCMOTPEHbI HUXE.

®ynknus ToString()

C# sBnsieTcsa A3bIKkOM, CTPOro M B MOSHOM 06beMe peanu3yowmM npuHunnel OOMM. B 3TOM si3blke BCE MOCTPOEHO Ha Klaccax M HeT HUYEro,
4TO 6bl HM COOTBETCTBOBAJIO MPUHLUMNAM 06 bEKTHO-OPUEHTUPOBAHHOIO NporpaMMmMpoBaHus. J1l060i aneMeHTapHbIM TUN SBAsSETCS
HacnegHWKOM obuiero knacca Object, peanusytowero, B YaCcTHOCTU, MeTog String ToString (), dopmupytowmii B Buae human-readable
TEKCTOBOW CTPOKM OMUCAHWE TEX WU UHbIX XapaKTEPUCTUK TUMNA M 3HAYEHUIt 06beKTOB — NpeacTaBUTenen AaHHoro Tuna. Jlrobon Tmn —
HacnegHWK knacca Object (a ato BCE tunbl!) nmeet nnbo yHacnenoBaHHyo, mbo cOBCTBEHHYIO nepeonpeneneHHyo BepCUio MeToaa
ToString (). MNpuMeHUTENbHO K 06beKkTaM npegonpeaeneHHoro Tuna ns CTS, COOTBETCTBYHOLWME BEPCUM METOAO0B ToString ()
obecneumBatoT NpeobpasoBaHne 3HAYEHUS JAaHHOIO TUMa K CTPOKOBOMY BUAY.

Bce caenaHo ans nporpamMmucTa. Peanusauns Mmetoaa npeobpa3oBaHUsl 3HAYEHUSI B CTPOKY B KOHEYHOM CYETe OKa3blBAeTCsl CKPbITOW OT
nporpaMmmucta. IMEHHO MO3TOMY BbIBOJ 3HAYEHMWI NpeaonpesesnieHHbIX TUMOB C UCMOb30BaHMeM dyHKUMIA Write p WriteLine B
nporpammax Ha sidbike C# OCyLLeCTBASETCS TakK JIerko U npocto. B cnpaBoyHMke Mo NoBoAy 3TWUX YHKUMIA Tak U CKa3aHo:

The text representation of value is produced by calling Type.ToString.

OTa yHKUMS MMEET Neperpy>XeHHblii BapuaHT, UCNOoMb3YoLWMii NapaMeTp TMna string ang ykasaHus xenaemMoro dopmaTa npeacraBieHus.
MHO>XEeCTBO 3HaueHWi 3TOro NapameTpa orpaHUYeHo npeaonpeaesneHHbIM CNMCKOM CUMBOJIOB hopMaTUpoBaHusa (NpeacTaBfieHbl HUXKE),
BO3MOXHO, B COYETAHUW C LENOYNCTIEHHBIMU 3HAYEHUAMMU.

CumMmBon chopMmaTupoBaHus OnucaxHue

c OTo6paxkeHne 3HaYeHUs1 Kak BantoTbl C MCMOJIb30BAHMEM MPUHSATOrO NO COrsalleHno CMMBONa

D OTobpaxkeHne 3HaYeHUS KaK AeCSATUYHOE Lenoe

E OTo6paxxeHne 3Ha4YeHUs B COOTBETCTBUM C Hay4YHOW HOTauuewn

F OTobpaxkeHne 3HayeHnst kak fixed Point

G OTobpaxkeHne 3HaueHus B hopMmaTe C GUKCUMPOBAHHOM TOUKOM MM Kak AecaTuyHoe uenoe. O6wun opmat
N MNpumMeHeHne 3anaTon Ans pa3geneHns nopsAKoB

X

OTob6paxeHne 3HaYeHMs B LUECTHAALATEPUYHON HOTaLMM

HenocpeacTBEHHO 3@ CUMBOJIOM CbOpMaTVIpOBaHMﬂ MOXET 6bITb pacnosioXXeHa ueno4vyncneHHada orpaHndnTenbHaa KOHCTaHTa, KoTopas, B
3aBUCMMOCTU OT TUNA BbIBOAMMOIO 3HA4Y€HUA, MOXET onpeaendaTb KOIMYECTBO BbIBOAUMbIX 3HAKOB NOCNE TOYKHU nnbo obuee KONMYECTBO
BbIBOAMMbIX CUMBO/OB. [1pn 3TOM ,Cl,pO6Haﬂ YacTb AENCTBUTENbHbIX 3HAYEHUI OKPYrnsieTcs UnuM AONOJSIHAETCA HyNnaMuK cnipasa. Npu BbiBOAE
LLeNT04YUCTIEHHbBIX 3HAaYeHu orpaHnynTenbHada KOHCTaHTa UTHOPUPYETCA, eClin KONNM4eCcTBo I'Ip606p33y6Mle CMMBOJIOB MNpeEBbILIAET ee
3HayeHune. B npoTuBHOM cnyuyae npe06pa3yeMoe 3Ha4YeHne cneBa AOMNO/IHAETCA HYNnaAMWN.

dopMaTUpoBaHME UCMosb3yeTcs Ana npeobpasoBaHmsl 3HaUYeHU "0bblyHbIX" .NET Framework TMNOB AaHHbIX B CTPOKOBOE NMpeacTaBiieHune,
[a elle B COOTBETCTBUM C KaknMM-11Mb0o obLenpuHaTeiM dopmaTtoM. Hanpumep, uenoyncneHHoe 3HadeHne 100 MOXHO NpeacTaBUTb B
oblwenpuHaTOM opMmaTe currency Ansa otobpaxeHus BantoTbl. a8 3TOro MOXHO Mcnonb3oBaTb MeToA ToString () ¢ Mcnonb3oBaHUEM
cumBona (cTtpokn?) dopmatupoBaHus ("C"). B pesynbTaTe MoXeT 6bITb NosyyeHa cTpoka Buga "$100.00". U 310 npn ycnosun, 4To
YCTaHOBKW OMepaunoHHOM CUCTEMbl KOMMblOTEpPa, Ha KOTOPOM MPOM3BOANTCS BbINOJIHEHWE AAHHOMO NPOrpaMMHOro KoAa, COOTBETCTBYIOT
U.S. English specified as the current culture (umeeTca B Buay "HacTpolika s13bIKOBbIX MapaMeTpoB, NpeACTaBleHMe YnMcen, AEHEXHbIX
eavHUL, BpeMeHu u gaT").

int MyInt = 100;
String MyString = MyInt.ToString("C");
Console.WriteLine (MyString) ;



Konco/bHblii BBOJ/BbIBOA. DyHKIUHN — WwieHbI Kiacca Console

Mpu obcyxaeHnn npouenyp BBOAa/BbIBOAA CelyeT UMETb B BUAY OAHO BaxHoe 06CToATeNnbCcTBO. He3aBMCMMO OT TUMa BbIBOAMMOIO
3HayeHns, B KOHEYHOM pe3ynbTaTe BbiBoanTcs CMMBOJIbHOE MPEACTABJIEHUE 3HaueHusi. DTO CTAHOBUTCA OYEBUAHBIM MpU BblBOAE
MHMOpMaLUMnM B OKHO MPUIOXKEHUS, YTO M 0becneymBatoT No yMosHYaHU MeToabl Console.Write p Console.WriteLine,

WriteLine oTnnuaeTcs TeM, 4TO 3aBepluaeT CBOO paboTy o6s3aTenbHbIM BbIBOAOM Escape-nocneaosatenbHocTn line feed/carriage
return,

Console.WriteLine ("The Captain is on the board!"); // BeIBOO CTPOKMU.
Console.WritelLine (314); //CuMBOJILHOE [IperncTaBJIEHME LEJIOUMCIIEHHOTO 3HAUYEHUS.
Console.WriteLine(3.14); //CuMBOJibHOE NpeICTAaBJleHMe 3HadyeHuda Tuna float.

BbiBOAMMas CMMBOMbHAs CTPOKa MOXeT codepxaTb Escape-nocnenoBaTenbHOCTU, KOTOPblE NPU BbiBOAE MH(MOPMaLMM B OKHO
npeacTaBfieHns MO3BONSAIOT CO34aBaTb passiMyHble "cneuunanbHble addekTbl”.

MeToabl C OAHWM MapaMeTpoM AOCTAaTOYHO MPOCTbl. [pakTUYECKM BCE MPOUCXOAUT caMo cob0it. Yke Ha CTaauMu KOMMUAsSUMK npu
BbISICHEHMW TUMNa BbIBOAMMOrO 3HauYeHUs NoA6MpaeTCs COOTBETCTBYIOLNIA BapuaHT Neperpy>xeHHoit dyHKUMW BbiBOAA.

Mpw BbiBOAE 3HAYEHUS ONpeAensieTcss ero TUM, NPOU3BOAMTCS COOTBETCTBYIOLLEE CTAaHAAPTHOE Npeobpa3oBaHNE K CUMBOSILHOMY BUAY,
KOTOpOE B BUAE MOC/EA0BaTENbHOCTU CUMBOJIOB, COOTBETCTBYIOLLEN CYLUECTBYIOLLEN B ONEPaLMOHHON CUCTEME HACTPOMKE A3bIKOBbIX
napaMeTpoB, NPeACTaBNEHNUS YUCEN, BPEMEHU W AAT, U BbIBOAUTCA B OKHO MpeacTaBeHUs.

Ans obneryeHns npouecca NporpaMMMpoBaHus BBOAA/BbiBoAa B C# Takxke MCMONb3YHTCA BapuaHTbl PYyHKUMA Write y Writeline ¢
HeCKONIbKMMM napameTpamu.

3T MeToabl HasbiBaloTcs NMEPEMPYXXAEMbIMU (cMm. o0 neperpy3ske meTogoB). [ns nporpammucta C# 3TO 03Ha4yaeT BO3MOXHOCTb Bbi30Ba
3TUX PYHKUMI C pasfIMyHbIMK NapaMeTpaMu. MOXXHO NPeAnoNoXuTb, YTO pas3sIMYHbIM BapuaHTaM CNMCKOB NapaMeTpoB dyHKUUK MOryT
COOTBETCTBOBATb pa3/iMyHble BapuaHTbl PyHKLMIA BbIBOAA.

Huxxe npenctaBneH BapuaHT MeToaa WriteLine ¢ Tpems napameTpamu. Bo Bcex cny4yasx, Koraa KOSMYeCcTBO napaMeTpoB MpesbliwaeT 1,
rnepBbl NapamMeTp 06a3aH 6biITb CUMBOJSIbHOW CTPOKOW:

Console.WriteLine ("qwerty",314,3.14);

YTo6bl MOHATb, KaK BbIMOSIHSAETCS TaKoi onepaTop, cleAyeT UMeTb B BMAY, YTO BCAKWI NapaMeTp MeToAa SIBNSETCA BblpaXKeHUEM
onpefeneHHoro Tuna, KoTopoe B MpOoLecce BbIMOMHEHUSI METOAA MOXET BblYMCISATLCS AN onpefefieHnsl 3HaUeHUsi COOTBETCTBYIOLLErO
BblpakeHus. TakMM 06pa3oM, Npu BbINOTHEHUM MeToaa WriteLine foO/KHbI HbITh ONpeaesieHbl 3HAUEHUS! ero MapaMeTpoB, Nocsie Yero B
OKHE MPWIOXEHNUS A0/KHA NOABUTLCSA OnpeaesnieHHast Nnoc/eAoBaTeNlbHOCTb CMMBOJIOB. HUXe npeaAcTaBieH pe3ysibTaT BbIMOSHEHUS
BblpaXKeHMS BbI30Ba DYHKUNN:

qwerty
3HayeHns BTOPOro U TPETbLEr0 NapaMeTpoB He BbIBOASATCS.

[eno B TOM, YTO NepBbI CTPOKOBLIM NapaMeTp BblpaXKeHWn Bbi3oBa PyHKUMA Write y WriteLine ncnonb3yeTcs Kak ynpasBnsiowmi wabnoH
ANS NpeAcTaBfieHUs BbIBOAUMOW MH@OpMaLMn. 3HayeHns cneayolwmx 3a CTPOKOBbIM NapaMeTpoM BblipaXeHui 6yayT BbIBOAMTLCS B OKHO
npeacTaBfeHUs NvWb B TOM C/lyvae, eciun nepBblii NapaMeTp-cTpoka byAeT IBHO yKa3biBaTb MeCTa pPacrnosloXXeHUs BbIBOAMMbIX 3HAYEHWUN,
COOTBETCTBYIOLMX 3TUM NapaMeTpaM. SIBHOe yka3laHue obecrneymBaeTcs MapkepaMu BbIBOAWMbIX 3HAYEHWI, KOTOpble B CAMOM MPOCTOM
cnydyae nNpeacTaBasioT cobon 3aktoveHHble B UrypHble CKOBKM LienouncnenHole nutepansl (Hanpumep, {3}).

Mpu aTOM cnocob ykasaHus MecTa COCTOUT B ClieAyioleM:

e CLR MHAeKkcupyeT Bce napaMeTpbl MeToda Writeline, yaywme 3a nepBbiM NapamMmeTpoM-CTPOKOW. [pu 3TOM BTOPOW Mo Nopsaky
napaMeTp nonyvaeT uHaekc 0, cneayrowmnii 3a HAM — 1, U T. 4. 4O KOHLA CMucKa napameTpos;

e B MpPOM3BOJIbHLIX MecTax napameTpa-wabnoHa pasMeLlalnTcs MapKepbl BbIBOAWMbIX 3HAYEHWIA;

e 3HaueHue MapKepa A0J/IKHO COOTBETCTBOBATb MHAEKCY MapaMeTpa, 3HauYeHWe KOTOPOro HYXHO BbIBECTM Ha 3KpaH;

e 3HauyeHue LeNOYUCIIEHHOro NnTepana Mapkepa He LO/KHO MpeBbiwaTbh MaKCMMaibHOMro 3HaYeHUs MHAeKCa NapaMeTpa.

TakuM obpasom, onepaTop

Console.WriteLine ("The sum of {0} and {1} is {2}",314,3.14,314+3.14);

obecneuymBaeT BbIBOA C/leayHOLEN CTPOKU:

The sum of 314 and 3.14 is 317.3

B nocnenHeM onepaHAae BblpaXkeHUs Bbi3oBa Writeline Mpu BbIYMCIEHUM 3HAUYEHMS BbIPAXXEHWUS UCMOMb3YETCA HESIBHOE NMpuBeAeHUe TuMa.
Mpy BbIYNCIEHUN 3HAYEHUS CYyMMbl OMEepaHA Tuna int 6e3 noTepu 3HauyeHus NpuBoaAnTCa K Tuny float, BesonacHble Npeo6pasoBaHus
TUMOB NMPOBOAATCA aBTOMAaTUYECKM.

HecMoTps Ha sIBHY0 abCcypAHOCTb BbIBOAMMbIX YTBEPXKAEHWIA, onepaTopbl

Console.WriteLine ("The sum of {0} and {1} is {0}",314,3.14,314+3.14);
Console.WriteLine ("The sum of {2} and {1} is {0}",314,3.14,314+3.14);

Takxe OTpa60TaIOT BMO/IHE KOPPEKTHO.
KoncoabHblii BbIBOJ. @OpMaTHpPOBaHHE

MoMuMO MHAeKca napaMeTpa, MapKkep BbIBOAMMOIO 3HAYEHWUsI MOXKET COAEpXaTb AOMOSIHUTESIbHbIE CBEAEHUS OTHOCUTENbHO hopMaTa
npeacTaBfieHnst BbIBOAMMOW MHGOpMaunn. BbiBoanMMble 3HauYeHUst NpeobpasyoTcsl K CUMBOSIbHOMY NpeAcTaBieHUIO, KOTOpOe, B CBOKD
ouepeab, Npu BbIBOAE B OKHO MPUIOXEHUS MOXET 6biTb AOMNONHUTENBHO Npeobpa3oBaHo B COOTBETCTBMM C NpeaonpeaeneHHbIM
"cueHapueM npeobpaszoBaHuna". Bca HeobxoauMas ans AOMOAHUTENbHOro opMaTMpPOBaHMA MH(OpPMaLMs pa3MellaeTcs HENOCPEACTBEHHO B
MapKepax W oTAensieTcs 3ansTon oT MHAeKca Mapkepa.

Takum 06pa30M, B onepaTtopax BbiBOAA MOXHO onpeaenntb obnactb no3vuUMOHNPOBaHNSA BbIBOAMMOro 3HayeHus. Hanpumep, pesynbTtaTom
BbIMOJIHEHNA CneaylouWwero onepaTtopa BbiBoaa:

Console.WriteLine ("***{0,10}***", 3,14);



6yAeT cneaytowas cTpoka:

***3 . 14 * % %
A BbINOSIHEHME TaKOro onepaTtopa:
Console.WriteLine ("***{0,-10}***" 3.14);

npuBeaeT K CNeayloLWweMy pesynbTaTy:

kkk 3 ] hKhrK

KpoMe Toro, B Mapkepax BblBOAa MOryT TakXe pa3MellaTbCsl AOMONHUTENbHbIE CTPOKK opMaTMpoBaHus (FormatString), Mpu 3TOM Mapkep
npuobpeTaeT AOCTAaTOYHO C/IOXHYIO CTPYKTYpPY, BHELHWI BUA KOTOPOWN B OOLLEM Cllyyae MOXHO NpeacTaBuTb crneayowmnm obpasom (M -
3HayeHue nHaekca, N — 061acTb NO3NLNOHNPOBAHUSA):

{M,N:FormatString},
nmbéo
{M:FormatString},
€eC/11 He YKa3blBaeTCsd 3Ha4deHune obnactu no3nunMoHnpoBaHUA.

CamMa xe cTpoka opMaTMpOBaHWNS aHaNorMyHa paHee pacCMOTPEHHOW CTpoKe - napaMeTpy MeToda ToString u sBnseTca KoM6UHauunein
npeaonpeaeneHHbIX CUMBOMOB (hOpMaTUPOBaHUS U AOMONHUTENbHbIX LIENIOYMCIIEHHBIX 3HAUYEHWA.

HenocpeacTBeHHO 3a CMMBOJIOM d)OpMaTVIpOBaHVIFI MOXeT 6bITb pacnosioXXeHa uenovyncieHHad orpaHnynTenbHada KOHCTaHTa, KoTopasd, B
3aBUCMMOCTU OT TUMNa BbIBOAMMOIO 3Ha4YeHUA, MOXET onpeaendaTb KONMIMYECTBO BbIBOAUMBIX 3HAaKOB MOC/iEe TOYKN nnbo obuiee KONMYECTBO
BbIBOAMMbIX CUMBOJI0OB. [1pn 3TOM ,Cl.pO6Haﬂ 4YacTb AENCTBUTENbHbIX 3HAYEHUN OKPpYr/ISIeTCA MM AONOJSIHAETCA HyNnaMu cnpasa. [pu BbiBOAE
LLeNT0YMCTIEHHbBIX 3HAYeHUN orpaHunymnTesnibHasd KOHCTaHTa UTHOPUPYETCA, €CNn KOJIMYECTBO BbiIBOANMMbIX CMMBOJIOB MNMPEBbLILLIAET €€ 3Ha4vYeHne.
B NpoTMBHOM c/flyyae BbIBOAMMOE 3HAYEeHWE CrieBa AOMOJIHAETCS HYISAMW.

Cneaytolime npuMepbl UASIOCTPUPYIOT BapuaHTbl MPUMEHEHMS MAapKepPOB CO CTpokaMu hopMaTUpoBaHus:

Console.WriteLine ("Integer fotmating - {0:D3}, {1:D5}",12345, 12);
Console.WriteLine ("Currency formatting - {0:C}, {1:C5}", 99.9, 999.9);
Console.WriteLine ("Exponential formatting - {0:E}", 1234.5);
Console.WriteLine ("Fixed Point formatting - {0:F3}", 1234.56789);
Console.WriteLine ("General formatting - {0:G}", 1234.56789);
Console.WriteLine ("Number formatting - {0:N}", 1234567.89);
Console.WritelLine ("Hexadecimal formatting - {0:X7}",12345);//Integers only!

B pe3ysnbTaTe BbIMOJHEHUS STUX ONEPATOPOB B OKHO KOHCOIbHOMO MPWUIOXEHUS 6yAyT BbiBEAEHbI Cieaylolme CTPOKMU:

Integer fotmating - 12345,00012
Currency formatting - $99.90,$999.90000
Exponential formatting - 1.234500E+003
Fixed Point formatting - 1234.568
General formatting - 1234.56789

Number formatting - 1,234,567.89
Hexadecimal formatting - 0003039

HecrangapTHoe (custom) ¢gopMmaTupoBaHue 3HAYEHU I

B mapkepax Bblpa)keHui Bbi30Ba (PyHKUMI BbiBOAA MOryT TakXe pa3MelwaTbcs crneumdunkatopbl (custom format strings), peanusytowme
BO3MOXHOCTW pacliMpPeHHOro ¢opMaTUpOBaHMs.

B FIpI/IBeLI,eHHOﬁ HWXxXe Tabnuue npeacrtaBieHbl CUMBOJIbl, UCNOJIb3yEMbIE ANA CO34aHUNA HAaCTpanBaeMbIX CTPOK HNUCOBbIX CbOpMaTOB.

Crieayet MMeTb B BUAY, UYTO Ha BbIXOAHbIE CTPOKK, CO3AaBAEMbIE C MOMOLLbI0 HEKOTOPbIX M3 3TUX 3HAKOB, B/IMSAIOT HAaCTPOMKM KOMMOHEHTA
"S13blk M perMoHasnbHble CTaHAapTbl" NaHenu ynpaeneHus o6bekTa NumberFormatInfo, CBA3@HHOMO C TEKYLUMM MOTOKOM. Pe3ynbTaTthbl 6yayT
passIMYHbIMM Ha KOMMbloTEPax C pa3HbIMW MapaMeTpaMu KyJbTypbl.

Suak Uma OnucaHue
dopmarTa
0 3Hak - Lindpa, pacnonoxeHHass B COOTBETCTBYIOLEN NO3nLMM HOpMaTUPYEMOro 3HaueHus, byaeT ckonMpoBaHa B
3aMecTuUTeNb BbIXOAHYO CTPOKY, €Cnu B 3TOW No3uuuwn B cTpoke dopmata npucytcreyet "0". Mo3nunn KpanHux 3Hakos "0"
Hyns onpeaensioT 3Hakn, BCeraa BKAOYaeMble B BbIXOAHY cTpoky. CTtpoka "00" npuBoAWUT K OKPYrfeHUIo 3HaYeHus
[0 6nuxaliero 3Haka, NpeaLlecTBYOLWEero pasaenuTento, ecim NCNosib3yeTcs UCKIYEHNE U3 OKPYIIeHNs
Hyns. Hanpumep, B pesynbTate hopMaTMpoBaHMs umcna 34,5 ¢ noMowbto ctpokum "00" 6yaeT nonyyeHa CTpoka
n3gn
i 3amectutenb Ludpa, pacnonoxeHHas B COOTBETCTBYIOLEN No3uLmMmM dopMaTUpyemMoro 3HadeHums, byaet ckonnmpoBaHa B
undpbl BbIXOZHY CTPOKY, €CNiM B 3TOW MO3MUMK B CTpoke dopMaTta NpUCyTCTBYET 3Hak "#". B MpOTMBHOM cny4yae B 3Ty

No3nLMI HUYero He 3anucbiBaeTcs. O6paTnTe BHMMaHWe, YTO HOMb He ByaeT oTobpaxeH, ecnn OH He ABNsSeTcs
3Havallern umbpon, Aaxe ecnn 3To €AMHCTBEHHBIW 3HaK CTPOokW. Honb oTobpaXkaeTcsl, TONIbKO eC/N OH sBAsIeTCS
3Havallen umdbpon dopmatupyemoro 3HavyeHus. Ctpoka ¢opmarta "##" NpMBOAUT K OKPYIIEHUIO 3HAYEHUS 40
6nnkaniwero 3Haka, NpeALecTBYOLWEro pasaeMTento, ec/iv UCMONb3YETCS UCKITIOYEHUE U3 OKPYTTIEHUS HYNS.
Hanpumep, B pe3ynbtate hopMaTMpoBaHus uncna 34,5 ¢ noMowbio cTpoku "##" 6yaeT nonyyeHa ctpoka "35"

Pazgenntens [lepBblt 3HaK "." onpeaensieT pacnosioXXeHne pasaenuTtens uenon u ogpobHol YacTten, OMNOSIHUTEbHbIE 3HAKMU
"." nrHopupytotcs. OTobpaXkaemMblii pasgenuTesb LEesion U ApobHOM YacTen onpeaensieTcss CBOMCTBOM
NumberDecimalSeparator gobbekTa NumberFormatInfo

’ Pazpenutens 3Hak "," npuMeHsieTca B ABYX cny4vasx. Bo-nepBbix, ecnv 3Hak ", " pacnonoxeH B CTpoke dopmata Mexay
TbicaY 3Hakamu-3amectutenamu (0 nnmn #) n cnesa oT pasaenutens Lenoi u ApobHoNM YacTel, TO B BbIXOAHOM CTpOKe
Mexay rpynnamm us Tpex undp B Lenoi Yyactm Yyncna byaet BCTaB/AeH pasaennTenb Tbicsy. OTobpaxkaembln
pasaenuTenb LUenon n 4pobHOM YyacTeln onpeaensieTcss CBOMCTBOM NumberGroupSeparator TeKkyLlero obbekta
NumberFormatInfo,



Bo-BTOpbIX, ecnn cTpoka opmMaTa COAEPXMUT OAMH UM HECKONbKO 3HakoB ", " cpa3y nocne pasaenutens uenomn
1 apobHol yacten, uncno 6yaet pasgeneHo Ha 1000 cTonbko pas, CKOMIbKO pas 3Hak ", " BCTpeyaeTcs B CTpoKe
dopmata. Hanpumep, nocne dopmatupoBaHus ctpoku "0, ," 3HayeHne 100000000 6yneT npeobpasoBaHo B
"100", NMpnMMeHEHMEe 3TOro 3Haka A/ MaclTabupoBaHUs He BKJIOYAET B CTPOKY pasgenuTesb Thicsy. TakuMm
o6pa3oM, YTobbl pasaennTb YUCIO Ha MUJIMOH U BCTaBUTb pa3fenuTenu TbiCsd, CledyeT UCMOosb30BaTh CTPOKY
dopmarta "#, ##0,,"

3amectutensb [pu MCNoOAb30BaHMK 3TOMO 3HaKa YMcno nepes hopMaTMpoBaHMeEM ByaeT yMHOXeEHOo Ha 100, B

MpoLueHToB COOTBETCTBYHOLLYIO MO3MLNIO BbIXOAHOW CTpOKM ByAeT BCTaB/eH 3Hak "$". 3Hak npoueHTa onpeaensieTcs
TEKYLMM KlaCCoM NumberFormatInfo

o°

EO Hayu4Has Ecnun B cTpoke popmaTa NpuUcyTCTBYEeT O4MH M3 3HakoB "E", "E+" "E-" "e" "e+" pnn "e-", 3a KOTOpbIM cneayeTt
E+0 HOTauuA no KpavHen mMepe oauH 3Hak "0", yncno npeacTaBNsAeTCcs B HAYYHOW HOTALUU; MEXAY YMC/IOM U SKCMOHEHTOM
E-0 BCTaBnseTcs 3Hak "E" nam "e". MuHuManbHas A/IMHA 3KCMOHEHTbl ONpeaensaeTcss KOJIMYeCTBOM HYEN,

230 PacnosIOXKEHHbIX 3@ 3HAaKOM ¢dopMaTa. 3Haku "E+" n "e+" yctaHaBAuBatloT obs3aTenbHOE O0TObpaXkeHne 3Haka

"naoc” nnu "MUHYC" nepes sKCNOHEHTOM. 3Hakm "E", "e" "E-" y "e-" ycTaHaBnMBalOT OTOH6paXkeHne 3Haka

e-0
TONbKO AN OTPULATENbHbIX YMCen
scape-3Hak A3bIK M YNpaBfsSieMblX pacliMpeHnsx 3HakK, crneaywmnii B CTPOK MaTa 3a aTHOW KOCOW
\ E e B e C# e e C++ eayro oke ¢do 06 OW KOCO
YepToW, BOCMPUHNMAETCS KakK escape-nocnefoBaTelbHOCTb. DTOT 3HaK UCMOJb3yeTcs C 06blYHbIMM
nocnefoBaTeNbHOCTAMM (hopMaTUpoBaHusA (HanpuMep, \n — HOBas CTpoKa).
YT106bI MCNONb30BaTh O6PaTHYO KOCYHO YepTy Kak 3HaK, B HEKOTOPbIX si3blkax ee HeobxoAnMOo yaBOUTb. B
NPOTUBHOM C/lyyae oHa byaeT MHTepnpeTMpoBaHa KOMMUISTOPOM Kak escape-nocsefoBaTeslbHOCTb. YTobbl
0T06pa3nTb 06paTHYO KOCYo YepTy, UCNoNb3yinTe cTpoky "\\".
ObpaTtute BHMMaHWe, 4YTO escape-3Hak He nogaepxuBaetcsa B Visual Basic, ogHako 06bekT ControlChars
obnagaer HEKOTOpPON PYHKLMOHANbHOCTbLIO
'ABC' CTpoka 6ykB 3HakKW, 3aK/IlOYEHHbIE B OANHAPHbIE NN ABOMHbIE KaBblYKW, KOMUPYIOTCS B BbIXOAHYI CTPOKYy 6e3
"ABC" dopmaTMpoBaHus
i Pazpenutens 3Hak ";" cNyXuT ANS pasfeneHus CeKUMn MONOXUTENbHbIX, OTpUUATENbHbIX YNCEN U HYyNel B CTpoke dopmaTta
cekumm
Opyrue Bce Bce ocTanbHble 3HAKM KOMUPYHOTCS B BbIXOAHYH CTPOKY B COOTBETCTBYHOLUME MO3ULUK
oCTasbHble
3HaKMu

CTtpoku cdopmMaTa ¢ hnKCMpoBaHHOM 3anaTon (He coaepxxalwme noacTpok "E0", "E+0" "E-0", "e0" "e+0" pau "e-0") OKPYINAKOT 3HaueHne
C TOYHOCTbIO, 3aZlaHHOW KOMIMYECTBOM 3HAKOB-3aMeCTUTEeNEeln cnpaBa OT pasaenuTens uenon n ApobHoi yacrtei.

Ecnn B cTpoke dopmMaTta HeT pasgenuTens (TOUKWU), YUCNIO OKPYrAseTca A0 6AMKANLWIEro LEeNoro 3HaueHus.

Ecnv B uenoi yactv uyncna 6osnblue undp, YeM 3HAKOB — 3aMecTUTeNnein uMdp, NUWHNE 3HAKWM KOMMPYIOTCSA B BbIXOAHYIO CTPOKY mepes
nepBbIM 3HAKOM — 3aMecTuTeneM UmMdpsbl.

K cTpoke MOXET 6bITb MPMMEHEHO pa3/inyHoe ¢GopMaTUpPOBaHUE B 3aBUCUMOCTU OT TOTO, SABJISETCA I 3HAYEHME MOJIOXKMUTENbHbBIM,
oTpuUaTesibHbIM UK HyNeBbIM. [INs 3TOro cneayeT co3aaTb CTPOKy cdopmaTta, KoTopasi COCTOMT U3 TpeX CEeKLMN, pasaeneHHbIX TOYKON C
3ansTon.

e OpHa cekuma. CTpoka dopMaTta UCNob3yeTca AN BCEX 3HAUEHUIA.

e [iBe cexkumm. lNepeas cekumsi HopMaTUpPyeT NOMOXUTENbHbIE U HY/IEBblE 3HAYEHUsI, BTOpasi — oTpuuaTenbHble. Ecnv uncno
dopmMaTMpyeTcs Kak oTpuuaTebHOE U CTaHOBUTCS HYJIEM B pe3y/ibTaTe OKPYr/IEHUs B COOTBETCTBUM C DOPMATUPOBAHUEM, HYIb
dbopMaTMpyeTcsl B COOTBETCTBMM CO CTPOKOMN NMEpBOM Cekumm.

e Tpwu cekumum. MNepBas cekunss GopMaTUPyeT MNONOXKUTENbHbIE 3HAYEHUS, BTOpasi — OTpuuUaTesbHble, TPETbS — HyNW. BTopas cekuus
MOXET 6bITb MYCTON (ABE TOYKM C 3ansTol psAOM), B 3TOM c/lydae nepsasi cekuus 6yAeT Ucnonb3oBaTbCa Ans hopMaTUpoBaHuUs
HYJIeBbIX 3HaYeHWUn. Ecnu uncno dopMaTUpyeTcsl Kak HEHYJIEBOE U CTAHOBUTCS Hy/NEM B pe3ysibTaTe OKPYrieHUs B COOTBETCTBUM C
dbopmaTmMpoBaHueM, Hynb GopMaTUPyEeTCss B COOTBETCTBMM CO CTPOKOM TpeTbei cekumu.

Mpu reHepaunun BbIXOAHOW CTPOKM B 3TOM Tune hopMaTMpoBaHMs HE yuuTbiBaeTcs npeabiaylwee dopmatmpoBaHme. Hanpumep, npu
MCMONb30BaHUM pasgenutenen cekumi oTpuuaTenbHble 3Ha4YeHUs Bcerga otobpaxatotca 6e3 3Haka "MUHYC". YTobbl KOHEeYHoe
dopMaTMpoBaHHOE 3HaYeHne coaepikasno 3Hak "MUHYC", ero cneayeT siBHbIM 06pa3oM BKJIIOUYMTbL B HacTpamBaeMblil ykasaTtenb ¢opmaTa. B
npuMepe HWXe NMoKasaHo NpPUMEHEHWe pasgenuTenen cekunn ans hopMaTMpoBaHus.

Cneaylowwmii Koa AEMOHCTPUPYET UCMOMb30BaHWE pasaenuTenein cekumii npu hopMaTMpoBaHUM CTPOKMU:

// OOBABIAOTCS [EePEeMeHHHE C Pas3JIMYHEIMM SBHAYEHMSAMM ([IOJIOXMTEJIbHOE,
// oTpuuaresbHoe, HyJEeBOe)

double MyPos = 19.95, MyNeg = -19.95, MyZero = 0.0;

string MyString = MyPos.ToString("$#,##0.00; ($#,##0.00) ; Zero") ;
// In the U.S. English culture, MyString has the value: $19.95.
MyString = MyNeg.ToString ("$#,##0.00; (S#,##0.00) ;Zero") ;

// In the U.S. English culture, MyString has the value: ($19.95).
MyString = MyZero.ToString ("S$#,##0.00; (S#, ##0.00) ; Zero") ;

// In the U.S. English culture, MyString has the value: Zero.

MpvBeneHHaa Aanee Tabnuua UNNOCTPUPYET BapuaHTbl NpeACTaB/eHMS BbIBOAMMbIX 3HAaUEHUIH B 3aBUCMMOCTM OT UCMO/b3YEMbIX CTPOK
dopmaTmpoBaHus. MpeanonaraeTcs, 4To popMaTUpoBaHME NPOBOAUTCS B paMkax ToString mMeToaa, a 3HayeHus B ctonbue "dopmat"
COOTBETCTBYIOT UCMONb3yeMOl cTpoke (popMaTUpOBaHMS.

B cTtonbue "Data type" ykasbiBaeTca Tun dopMaTupyemoro 3HayeHusi. B ctonbue "3HauyeHne" - 3HadeHne, noanexatiee popMaTUpoBaHUIO.
B cTtonbue "BbiBOA" oTobpaxaeTcs pesynbtat dopmatmpoBaHus ctpoku ang U.S. English napameTpoB KynbTypbl.

dopmaTt Data type 3HaueHue BbiBOA
FHEHH Double 123 123
00000 Double 123 00123
(#44#) ### — ###4# Double 1234567890 (123) 456 - 7800
#.oH# Double 1.2 1.2
0.00 Double 1.2 1.20

00.00 Double 1.2 01.20



#,# Double 1234567890 1,234,567,890

#,, Double 1234567890 12345

#,09 Double 1234567890 1

#, #40,, Double 1234567890 1,235
#0.##% Double 0.095 9.5%
0.###E+0 Double 95000 9.5E+4
0.###E+000 Double 95000 9.5E+004
0.###E-000 Double 95000 9.5E004
[##—##—H4#] Double 123456 [12-34-56]
#4; (#4#) Double 1234 1234

#4; (#4) Double -1234 (1234)

OdemoHcTpauusa custom number formatting. Ewe oanH npumep:

Double myDouble = 1234567890;

String myString = myDouble.ToString( " (# #4#) ### — ####" ),
// The value of myString is " (123) 456 - 7890".

int MyInt = 42;

MyString = MyInt.ToString( "My Number \n= #" );

// In the U.S. English culture, MyString has the value:

// "My Number

// = 42",

Koncoabnblii BBoa. IIpeodpa3oBanne 3HaueHMit

CnepyeTt vMeTb B BUAY, YTO YTeHWe MHdOpMaL MM U3 BXOAHOI0 NOTOKa Knacca Console cBsizaHO C nonyyeHnem m3 6ydepa knaBuaTtypbl
CUMBOJIbHbIX nocnepgoBaTenbHocTel M B 6ONbWINHCTBE ClyyYaeB npeanonaraeTt AanbHelwne npeobpa3oBaHms 3TUX NOCNeAoBaTeNbHOCTEN
K COOTBETCTBYIOLEMY TUMNY 3HAYEHWN.

KoHCOMbHbIM BBOA NpeanosiaraeT UCNosib30BaHUE y)Ke N3BECTHbIX cTaTtndecknx (!) dyHKUuM - uneHoB knacca Console:
e Read() — yuTaeT cnefyroLMi 3HAK M3 CTaHAAPTHOMO BXOAHOIO MOTOKa:
public static int Read() ;
Bo3BpallaeMoe 3HayeHune:
CnepyroLnii 3HaK U3 BXOAHOrO NOTOKa WK 3HayeHue "-1", ecnun 3HaKoB 6onblue HeT.

MeToa He 6yAeT 3aBeplUeH 40 OKOHYaHUSA omnepauun YTeHUsl, HanNpuMep Npu HaxaTuu knasuwm "Beoa". Mpu HanMuUMmM AaHHbIX
BXOZIHOM MOTOK COAEPXWUT BBOA MOSIb30BATENA U 3aBUCSLLYIO OT OKPYXXEHUSA NOC/IeA0BaTE/bHOCTb 3HAKOB NepexoAa Ha HOBYH CTPOKY.

e ReadLine() — cyMTbIBaET CNeAyHLY CTPOKY CMMBOJIOB U3 CTaHA@pPTHOro BXOAHOMO MOTOKa:
public static string ReadLine() ;
Bo3Bpau.LaeMoe 3HayeHune:
CJ'Ie,D,y}OLLI,aﬂ CTpOKa 13 BXOAHOIMo NnOoToKa Wian nycrtas CCblJlIKa, eC/Zin 3HaKoB 6onbLue HeT.

CTpoka onpeaenseTcs Kak nocriefoBaTe/IbHOCTb CUMBOJIOB, 3aBepluaemMasi Napoi escape-cMMBOJIOB carriage return line feed ("\r\n") -
(hexadecimal 0x000d), (hexadecimal 0x000a). MNpuK 3TOM BO3BpaLLaeMasi CTpOKa 3T CUMBOJIbI HE BKJIHOYAET.

B noboM cnyyae peyb MAET O NOYyYEHUN CUMBONBHON MHbOpMaumn. CuMBoNbHas MHGOpMaLMs 4OCTAaTOYHO MPOCTO U3BieKaeTcs U3
BXOAHOro notoka. OAHaKo 3TO He caMas 6osblias cocTaBnsowas obwero o6vema obpabatbiBaeMon nHbopmaunun. Kak npasuno,
cofepXXMMoe BXOAHOMo NMoToKa MpUXOoAUTCS NPUBOAUTbL K OAHOMY M3 6a30BbIX TUMOB.

B .NET FCL peanusoBaH npouecc npeobpasoBaHus nHbopmauumn B pamkax O6wer Cuctemol Tunos (CTS).

.NET Framework Class Library BkntouaeT knacc System.Conwert, B KOTOPOM peasM30BaHO MHOXECTBO (DYHKLMIA-YEHOB,
npegHasHayeHHbIX 415 BbinonHeHns 3AAAHN NMPEOBPA3SOBAHUSA 3HAYEHUN OAHOI O 6azosoro TUMA B 3HAYEHWNA OPYIOro 6asosoro
TUNA. B 4aCTHOCTM, B 3TOM KJlacce COAEPXUTCS MHOXECTBO pyHKUMN (N0 HECKONbKY MYHKUWIA Ha KaxAabli 6a30Bbi TMN),
obecneumBatoWmMxX NOMNbITKY Npeobpa3oBaHusi CUMBOJIbHbLIX CTPOK B 3Ha4yeHUsi 6a30BbIX TUMOB.

KpoMe Toro, MHOXEeCTBO knaccos, Bxoaswmnx B CTS u FCL, pacnonaratoT BapuaHTamu cdbyHKUMM Parse (), OCHOBHOE Ha3HauyeHMe KOTOpoi —
MONbITKA npeob6pasoBaHMsa CTPOK CMMBOJIOB (B YaCTHOCTU, MOJTyYaEMbIX B pe3yfibTaTe BbIMNO/IHEHWA METOAOB KOHCO/IbHOMO BBOAA) B
3HaYeHUs1 COOTBETCTBYHOLMX TUMOB.

Mpwn obcyxaeHnn dyHKUNIA Npeobpa3oBaHMs HeCydalHO ynoTpebnsieTcs cnoBo "nonbiTka". He Kaxxaas CTpoka CMMBOJIOB MOXET 6bITb
npeobpa3oBaHa K onpeaeneHHoMy 6asoBoMy Tuny. [ns ycnewHoro npeobpasoBaHus npeanonaraeTcsi, YTo CMMBOJIbHasi CTPOKa COAEPXUT
CMMBOJIbHOE NpeACTaBieHME 3HaYeHNss B HEKOTOPOM 06LLenprHATOM chopMaTe B COOTBETCTBMM C COOTBETCTBYIOLLEN CYLLECTBYHOLWEN B
onepaumMoHHONM CUCTEME HAaCTPOMKOW S3bIKOBbIX MapaMeTpoB, NpeAcTaBieHUs Yyucen, BpeMeHn n gaTt. C aHanorMyHom cutyaumen Mol yxe
CTaNKMBaNUChb Npu 06CYXAEHMU MOHATUS NUTepanos. B cnydyae ycnewHoro npeobpasoBaHnst dyHKLMM BO3BpaLLatoT pe3yfbTaT
npeobpa3oBaHusa B BUAE 3HAYEHUS COOTBETCTBYIOLLErO TMMa.

Ecnu xe 3HavyeHne ofHOro TMNa He MoXeT 6biTb Npeobpa3oBaHO K 3HAYEHUIO Apyroro Tuna, npeobpasytowas dyHkuma BbIPABATBIBAET
NCKJTIOYEHUE, ¢ nomouwbto koToporo CLR (To ecTb cpeaa BbiNoNHEHUA!) yBeAOMSIETCA O HeyAa4vyHOM nonbiTke npeobpasoBaHus.

daii10BbBII BBO/BBIBOX

FileMode enumeration:
onucbIBaeT, kaknm obpa3oM onepauMoHHasi CMCTeEMa [AOJ/KHa OTKpbIBaTb dain.

UmMsa uneHa OonucaHue



Append

Create

CreateNew

Open

OpenOrCreate

Truncate

OTKpbIBaAETCS CyLLECTBYOLWMIA daiin 1 BbIMOJHAETCS MOUCK KOHUA danna nan xe co3gaeTcs HOBbI dain.
FileMode.Append MOXHO MCMOJSIb30BaTb TOMIbKO BMecTe ¢ FileAccess.Write, Jliobas nmonbiTKa YTEHUSA 3aKaHUYMBAETCH
HeyAayen N Co3aaeT UCKIoYeHUe ArgumentException

OnucbiBaeT, YTO ONepaunoHHas cucTeMa AO/XKHaA co3zaBaTtbh HOBbIV darin. Ecnu dann yxe cywecTtByeT, oH byaet
nepenucaH. [ina atoro Tpebyercsa FileIOPermissionAccess.Write y FileIOPermissionAccess.Append,
System.IO.FileMode.Create 3KBMBA/IEHTHO C/IEAYHOLWEMY 3anpocy: ecin @ais He CyWecTByeT, UCMosib3oBaTb CreateNew;
B NMPOTUBHOM Clly4ae ucnosnb3oBatb Truncate

OnucbiBaeT, 4YTo onepaunoHHaa cucteMma AOoJIXKHa Co34aTb HOBbIN d)af/ll'l. Ansa 3Toro Tpe6yeTc;|
FileIOPermissionAccess.Write, Ecnm ann yxe CywecTByeT, CO34aeTCsa UCKtoYeHne I0Exception

OnucbIBaeT, YTO onepaLnoHHas CUCTEMa AOJXHA OTKPbITb CYLLECTBYOWMIA dalin. Bo3MOXHOCTb OTKPbITb AaHHbI dain
3aBUCUT OT 3HaYeHus, 3agaBaeMoro FileAccess, Ecnv gaHHbIM dalin He CyLWEeCcTBYeT, CO34AETCSA UCKITOYEHNE
System.IO.FileNotFoundException

YKa3blBaeT, YTO OonepaLMoHHasa CUCTEMA AO0JKHA OTKPbITb aii, ecnn OH CyLecTBYeT, B NMPOTUBHOM Cilyyae AOsKeH 6biTb
€o3AaH HoBbIW daiin. Ecnn dain oTKpbIT € noMoulblo FileAccess.Read, Tpebyerca FileIOPermissionAccess.Read, Eciun
dann nmeet goctyn FileAccess.ReadWrite n gaHHbIK dann cywectByeT, TpebyeTcs FileIOPermissionAccess.Write,
Ecnu dann nmeet pgoctyn FileAccess.ReadWrite n ¢alin He CyllecTByeT, B AOMNOJSIHEHWe K Read n Write TpebyeTcs
FileIOPermissionAccess.Append

OnucbiBaeT, YTO OMNepaunoHHas CMCTeMa AO/XKHA OTKPbITb CyLLecTBYoWwmMi dann. Mocne oTKpbITUS AOMKHO ObiTb
BbIMOJIHEHO yceyeHne daina TakuMm 06pa3oM, YTobbl ero pasMep CTana paBeH Hys. [na aToro Tpebyetcs
FileIOPermissionAccess.Write, MMonblTKa YTeHUs U3 darina, OTKPbITOro C noMowbto Truncate, Bbi3blIBA€T UCKIIOUEHNE

FileAccess enumerations:

"neHbl Onucanme
nepeuyucnieHus
Read [octyn Kk danny ana yteHus. [JaHHble MOryT 6biTb NMpoYnTaHbl U3 danna. Ansa obecnevyeHnss BO3MOXHOCTEN UYTeHUs/
3anmMcu MoXxeT KOMOBMHMPOBATLCA CO 3HayeHWeMm Write
ReadWrite JocTyn K danny Ans yteHus/3anucu
Write Joctyn Kk danny ans 3anucu. JaHHble MOryT 6biTb 3anuncaHbl B dann. ns obecnevyeHnss BO3MOXHOCTEN YTeHUs/

3arnncun MoXxeTt KOM6MHMpOBaTbCH CO 3HayeHueM Read

using System;
using System.IO;

namespace fstream00

{

class Classl

{

static string[] str = {
"1234567890",
"qwertyuiop",
"asdfghjkl",

"zxcvbnm",

static void

{

int i;

}i

Main (string[] args)

// TlonmHoe wMa dannia.
string filename = @"D:\Users\WORK\Cs\fstream0O\test.txt";

string xLine =

nw .
7

char[] buff = new char[128];
for (i = 0; i < 128; 1i++) buff[i] = (char)25;
// 3Banuce B bais.

FileStream

fstr = new FileStream(filename,

FileMode.Create,

FileAccess

Write);

BufferedStream buffStream = new BufferedStream(fstr);
StreamWriter streamWr = new StreamWriter (buffStream);
for (i = 0; i1 < str.Length; i++)

{

streamWr.WriteLine (str[i]);

}

streamWr.Flush() ;
streamWr.Close () ;

Console.WritelLine ("——————————————"————"—"—"—"—"—\—\—~—~——(—(—(—~(—(—(———————— ")

fstr = new FileStream(filename,

FileMode.Open,

FileAccess.Read) ;
StreamReader streamRd = new StreamReader (fstr);
for ( ; xLine != null; )

{

xLine = streamRd.ReadLine() ;

Console.WriteLine (xLine) ;

}

Console.WriteLine("---————————-——-"—-—-"-"""""""""""""""———"———————— ")
fstr.Seek (0, SeekOrigin.Begin);
streamRd.Read (buff,0,10);
Console.Writeline (new string (buff));
Console.WriteLine("1----------———"—""—>"-——""""""""""—""—————————— "),



streamRd.Read (buff, 0, 20);

Console.WritelLine (new string(buff));

Console.WritelLine ("2-————————————————————————————————————————— ")
Console.WritelLine (streamRd.Read (buff,0,15));

i = (int) fstr.Seek(-20, SeekOrigin.Current);

Console.Writeline (streamRd.ReadLine()) ;

Console.WritelLine ("3-————————————————————————————————————————— ")
}
}
}

JncTuHr 11.1.

MpuMep nepeHanpaefeHns NOTOKOB. B dain MoxHO 3anucaTb MHbOPMaLMIO, UCMONb3Ys NMPUBbLIYHbIE KACChl U MeToAbl!

using System;
using System.Collections.Generic;
using System.Text;
using System.IO;

namespace OutFile
{
class Program

{

static void Main(string[] args)
{
string buff;

FileStream outFstr, inFstr; // Cceuiku Ha (QajiioBHeE NOTOKM.

// CchUlka Ha BHXOIHOM MNOTOK. CBOMCTBa U METOIEH,
// koTophle OOEeCHneuyrMBalT 3amucChb B...
StreamWriter swr;

// CchUlka Ha BXOOHOM HOTOK. CBOMCTBa M METOIE,
// KoTopele ODeCHeurMBalT YTEeHMEe M3. ..
StreamReader sr;

// Kmnacc Console — cpexncreo ynpasjseHusa [IPENONPEIEJEHHEM noToOKOM.
// COXpaHWIM CTAHIAPTHBEIA BBIXOOHOM [IOTOK,
// CBABSAHHBA C OKOWKOM KOHCOJIBHOT'O MPUJIOXEHUS .

TextWriter twrConsole = Console.Out;

// COXpaHWIM CTAHIAPTHBEI BXOINHOM [MOTOK, CBA3AHHHIN C OydepoM KJIaBMATYPH .
TextReader trConsole = Console.In;

inFstr = new FileStream
(@"F:\Users\Work\readme.txt", FileMode.Open, FileAccess.Read);

sr = new StreamReader (inFstr); // BXOOHOM IOTOK, CBSA3AHHHEM C (GaljoM.
outFstr = new FileStream
(@"F:\Users\Work\txt.txt", FileMode.Create, FileAccess.Write);
swr = new StreamWriter (outFstr); // BBEIXOOHOM MNOTOK, CBS3aHHBM C ObamjoM.

// A BOT MBI NNEPEHACTPOUJIM MNPENONPEelesIEHHEI BXONOHOM [IOTOK.

// OH Tenepb CBsS3aH He C OybepoM KJIaBMAType, a C (QaijioM, OTKPHEITHM IJia UTEHUS .
Console.SetIn(sr);

Console.SetOut (swr) ;

while (true)
{
// HO momHTepecoBaTbCAd B NPEAONPENEeJIEHHOM [NOTOKE OTHOCTUTEJIBHO
// koHUa (anya HEeBO3MOXHO .
// Takoro njia NpeloNpenelieHHEIX [IOTOKOB MPOCTO HE NPEenyCMOTPEHO.
if (sr.EndOfStream) break;

// A BOT UMTATb — MOXHO.
buff = Console.ReadLine() ;
Console.WriteLine (buff) ;

}
Console.SetOut (twrConsole) ;
Console.WriteLine ("12345") ;
Console.SetOut (swr) ;
Console.WriteLine ("12345") ;
Console.SetOut (twrConsole) ;
Console.WriteLine ("67890") ;
Console.SetOut (swr) ;
Console.WriteLine ("67890") ;

sr.Close();
inFstr.Close() ;
swr.Close () ;
outFstr.Close () ;
}
}
}

Jncruur 11.2.
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BBepeHue B nporpaMmMmupoBaHue Ha C# 2.0

12. NNekuunna: Konnekuyuu. NapamMmerpusoBaHHbIe KJ1acCbl: Bepcusa ana nedatm m PDA

CI'II/ICKVI, oyepeaun, ABOUYHbIE MACCUBLI, X3LLI-Ta6ﬂML|bI, cnoBapu — BCeE 3TO KONNEKUUn. CyLLlecTBy}OT pa3nnyHblie TUNbI (KﬂaCCbI) KOﬂJ‘IeKLI,MVI. O6bekKT - npeancraBuTeNb
AAHHOro KJjlacCa KoMneKumnn XxapakKtepmnusyeTcsa MHOXECTBOM beHKLlMOHaJ'IbeIX NPU3HaKoB, onpeaendatowmnx cnocobbl pa60‘n>| C aneMeHTamMun (HeBa)KHO KaKkoro TMI'Ia),
KOTOpble 06pa3yloT AaHHYIO KOEKUMIo

0O630p

MpoCTpaHCTBO MMeH System.Collections coaepXWUT KNaccbl M UHTEpdENChbl, KOTOpble ONpeaensoT pasfiMyHble KOeKUNN 06BbEKTOB.

Knaccbl
Knacc OnucaHue
ArrayList CnyxuT ansi peanusaunmn mHtepdernica IList ¢ noMoLiblo MaccMBa C AMHAMUYECKUM U3MEHEHUEM
pa3Mepa no TpeboBaHmio
BitArray YnpaBnsieT KOMANaKTHbIM MacCMBOM ABOWYHbIX 3HAYEHUI, NpeAcTaBAEHHbIX JIOrMYECKUMU
BE/IMYMHAMM, TAe 3HaYeHue true cooTBETCTBYET 1, a 3HaveHue false cooTBeTcTByeT 0
CaseInsensitiveComparerpa MNpoBepsieT paBeHCTBO ABYX 06beKTOB 6€3 yyeTa permcrpa CTpok

CaseInsensitiveHashCodeProvider [pegocTaBnseT XalW-Ko4 06beKkTa, UCMOoMb3ys anropuTM X3WNPOBaAHUS, NPYU KOTOPOM He
YUYMTbIBAETCS PErUCTP CTPOK

CollectionBase MpepocraBnset abctpakTHbIM (MustInherit B Visual Basic) 6a30Bbivi Knacc ona KOaJeKuMn co
CTPOrMM TUMOM

Comparer MpoBepsieT paBeHCTBO ABYX 06HEKTOB C YYETOM pernmcrpa CTpok

DictionaryBase MpenocrtaBnset abctpakTHbIM (MustInherit B Visual Basic) 6a30Bbili knacc Ans Konnekunn nap
"KJIl0Y-3HaYeHme" Co CTpOrMM TUMOM

Hashtable MpenocTaBnseT KoANeKUMIo nap "Kno4Y-3HayeHne", KoTopblie yrnopsiaoyeHbl Mo X3W-Koay Kwya

Queue MpenocTaBnseT KoeKLMo 06beKTOB, KOTopas o6cnyXuBaeTcsl Mo NpuHUMNY "nepebiM Npuwen —
nepsbiM Bbiwen" (FIFO)

ReadOnlyCollectionBase Mpenoctaenset abcTpakTHbI (MustInherit B Visual Basic) 6a30BbIii Knacc Ans Koanekumm co
CTPOrMM TUMOM, KOTOpasi AOCTYMHA TONbKO ANA YTEeHUs

SortedList MpenocTaBnseT KoANEKUMIo nap "Kno4Y-3HavyeHne", KoTopble yrnopsaodeHbl No kaw4yam. Joctyn K
napaMm MOXHO MOMYYUTb MO KUY M MO MHAEKCY

Stack MpeactaBnseT Konnekumo 06bekToB, KoTopas obcnyXuBaeTcs No NpPUHUMNY "nocneaHuM npuwen —
nepsbiM Bbiwen" (LIFO)

WUHTepdeicbl
UHTepdeiic OonucaHue

ICollection OnpepenseTt pa3Mep, NepevyncanuTenn u MeToAbl CUHXPOHU3ALMN A8 BCEX KONEKUnin

IComparer MpenocTaBnseT ApYrMM NpUIOXKEHUsSM METoA AJ1S CPAaBHEHMS ABYX 06bEKTOB

IDictionary MpenocTaBnsieT KOMIEKUMIO nap "Kioy-3HaveHne"

IDictionaryEnumerator QcyulecTBASIET HYMEpaLnio 3NIEMEHTOB COBaps

IEnumerable MpenocTaBnseT nepeyuncnunTenb, KOTOPbI NOAAEPXKMBAET MPOCTOE NepeMeLleHMe Mo KOIeKLUn

IEnumerator Moaaep>XMBaeT MPOCToOE NepeMeLLeHME MO KoIeKLmmn

IHashCodeProvider MpenoctaBnseT XxawW-ko4 06beKTa, NCMOb3YS NOMb30BATEbCKY X3LW-(MYHKLMIO

IList MpenocTaBnseT KOMNEKLUMIO 06bEKTOB, K KOTOPbIM MOXHO MOJyYUTb AOCTYN OTAENbHO, MO UHAEKCY

CTpPYKTYpbI
CTpyKTypa OnucaHue

DictionaryEntry Onpefensier B c/ioBape napy "Kao4y-3HaueHune", Kotopas MOXeT 6bITb 3a/aHa WMan nosyyeHa
IIpumeps!
ArrayList

HenonHblli nepeyeHb CBOWCTB M METOAOB MPUBOAUTCS HUXKE.

KOHCcTpyKTOp
ArrayList MeperpyxeH. MHMUMANM3NPYET HOBbIN 3K3eMMsAp Knacca ArrayList
CBoMcCTBa
Capacity BosBpalyaeT nan 3agaeT YMCo 3/1EMEHTOB, KOTOPOE MOXET coAepxaTb knacc ArrayList
Count Bo3BpallaeT YMcno 31IEMEHTOB, KOTOPOE B AEMCTBUTENIbHOCTU XPaHUTCA B knacce ArrayList

IsFixedSize Bo3BpaluaeT 3HaveHMe, nokasbiBatoLlee, UMeeT n knacc ArrayList MKCMpOBaHHbIN pasmep
IsReadOnly BosBpallaeT 3HavyeHne, onpeaensawLllee, AOCTyNeH Nu knacc ArrayList TonbKo Ana YTeHus

IsSynchronized BosBpaluaeT 3HauYeHWe, onpeaensioliee, SBASETCsS M 4OCTYN K Knaccy ArrayList CMHXPOHU3UPOBAHHBIM
(noTokobe3onacHbIM)

Item Bo3BpallaeT Wan 3a4aeT 3/IEMEHT C YKa3aHHbIM UHAEKCOM.

B C# 3TO CBOWCTBO siIBNS€TCS MHAEKCATOPOM Kiacca ArrayList

MeToab!
Add [Nob6aBnser o6beKkT B KOHel, kiacca ArrayList

AddRange [Job6aBnsieT anemMeHTbl MHTepdeinca ICollection B KOHey knacca ArrayList

BinarySearch T[leperpyseH. MICMonb3yeT anropntM ABOMYHOIO MOUCKa AN HAXOXAEHUS OMpeAesIeHHOro 3/1eMeHTa B OTCOPTUPOBAHHOM
knacce ArrayList nam B ero yactu

Clear YpansieT Bce 3/1eMEeHTbl U3 Knacca ArrayList



Clone
Contains
CopyTo

FixedSize

GetEnumerator
GetRange
IndexOf

Insert
InsertRange

LastIndexOf

Remove
RemoveAt
RemoveRange
Repeat
Reverse
SetRange
Sort
ToArray

TrimToSize

Co3paeT HEeMoJIHYH KOMUIo Kknacca ArrayList
OnpepensieT, NpUHaANEXUT NN SNEMEHT Knaccy ArrayList
MeperpyxeH. KonupyeTt knacc ArrayList unu ero 4acTtb B O4HOMEPHbIN Maccuse

MeperpyxeH. Bo3epaliaeT 06epTKy cnvcka UKCMPOBAHHOIO pasMepa, B KOTOPOM 3/1EMEHTbI MOXHO M3MEHSATb, HO Hefb3s
[06aBNATb UK yAANSATb

MeperpyxeH. Bo3BpaliaeT nepeyncnmTenb, KOTOPbIN MOXET OCYLLECTB/ATb MPOCMOTP BCEX 3/IEMEHTOB Kjacca ArrayList
Bo3BpalyaeT knacc ArrayList, KOTOpbIY NpeacTaBnseT coboli NOAMHOXECTBO 3/1IEMEHTOB B MCXOAHOM Knacce ArrayList

MeperpyxeH. Bo3BpaluaeT oTCUMTbIBAEMbI OT HYJIS MHAEKC NEPBOro HaWAEHHOro 3feMeHTa B kiacce ArrayList uaum B
€ro 4yactu

BcTtaBnser anemMeHT B knacc ArrayList mo ykasaHHOMY MHAEKCY
BcTtaBnsieT anemMeHTbl kKonnekuum B knacc ArrayList no ykasaHHOMY MHAEKCY

MeperpyxeH. Bo3BpallaeT oTCUMTbIBAEMbI OT HYJIS MHAEKC NOCNefHero HaMAeHHOro aneMeHTa B knacce ArrayList unm B
€ro 4yactu

YpanseTt nepBblil HAAEHHbIN 06bEKT M3 knacca ArrayList

YpanseTt aN1eMeHT C YKa3aHHbIM MHAEKCOM U3 knacca ArrayList

Ypansiet gManasoH 3/IeMEeHTOB M3 Kiacca ArrayList

Bo3Bpalyaet knacc ArrayList, 3/1eMeHTbl KOTOPOro SABASIOTCS KOMUAMWU YKa3aHHOM0 3HayYeHuns
MeperpyxeH. M3meHseT nopsaoK aNeMeHTOB B Kiacce ArrayList uam B ero 4actm Ha obpaTHbIN
KonvpyeT aneMeHTbl KONNeKUUn B Anana3oH 31eMeHTOB Knacca ArrayList

Meperpy»xeH. COpTUPYET 3NEMEHTHI B Kilacce ArrayList uam B ero 4actum

MeperpyxeH. KonupyeT aneMeHTbl knacca ArrayList B HOBbIWN MaccuB

3afjaeT 3Ha4YeHne eMKOCTU, paBHOe AENCTBUTENbHOMY KOJIMYECTBY 3JIEMEHTOB B Kiacce ArrayList

using System;
using System.Collections;
public class SamplesArrayList {

public static void Main()

// Cosmaercsda M MHULMATINIUPYETCH
ArrayList myAL new ArrayList()
myAL.Add ("Poccus, ") ;

myAL.Add ("Bnepen") ;
myAL.Add("!");

// CeomcrBa M 3Haduenms ArrayList

oB6wvekT ArrayList.

’

Console.WriteLine( "myAL" );

Console.WriteLine( "\tCount: {0}", myAL.Count );
Console.WritelLine( "\tCapacity: {0}", myAL.Capacity );
Console.Write( "\tValues:" );

PrintValues (

}

myAL ) ;

public static void PrintValues (

{

IEnumerable myList

)

// Hna sbbexTuBHOM paboTel ¢ obbekTOoM ArrayList

// cosmaeTcs NepeuucCinTesb. . .

// Tepeuncmmresbs obecleurBaeT epefop 3JIEMEHTOB.
System.Collections.IEnumerator myEnumerator

while (myEnumerator.MoveNext())
Console.Write( "\t{0}",
}

}

JmcTurr 12.1.

PesynbTaT:

myAL
Count:
Capacity:
Values:

3
16
Poccua BIiepen

’

BitArray

HenonHbii nepeyeHb CBOWCTB M METOA0B

myList.GetEnumerator () ;

myEnumerator.Current

// Tepeuucnnrens nna myList

)i

npuBOANUTCA HUXKE.

KoHcTpykTOpbI

BitArray MeperpyxeH. MHUUMANU3MPYET HOBbIN 3K3eMNNspP Knacca BitArray, And KOTOPOro MoryT 6biTb yKasaHbl €MKOCTb U HayasbHble
3HaueHus

Count

IsReadOnly

OTKpbITble CBOMCTBA
Bo3BpalyaeT YMcno 3NeMEHTOB, KOTOPOE XPaHUTCS B knacce BitArray

Bo3BpalyaeT 3HaueHne, onpepenstllee, AOCTYNeH N Knacc BitArray TONbKO As YTEHUS

IsSynchronized BosBpallaeT 3HauYeHWe, onpegensioliee, SBASETCA v AOCTYN K Knaccy BitArray CUHXPOHU3MPOBAHHbLIM

Item

Length

(noTokobe3onacHbIM)
Bo3BpalyaeT uan 3agaeT 3HauyeHne 6uTa No ykasaHHOMY afpecy B knacce BitArray

B sa3bike C# 3TO CBOWCTBO SIBSIETCA MHAEKCATOPOM KJjlacca BitArray
Bo3BpalyaeT nan 3agaeT YMCo 3/1EMEHTOB B Kiacce BitArray



SyncRoot

Bo3BpallaeT 06beKT, KOTOPbIN MOXET ObiTb MCNOMb30BaH AJ1 CUMHXPOHM3aLMN AOCTYyMNa K Knaccy BitArray
OTKpbITble METOADI

And BbINOAHSET Nopa3psiAHY0 Onepaunio IOFMYECKOro YMHOXEHMUS S/IEMEHTOB TeKyLero knacca BitArray c
COOTBETCTBYHLMMM 3/IEMEHTAMWN YKa3aHHOMO kiacca BitArray

Clone Co3paeT HEemnosIHY KOMUIo Knacca BitArray

CopyTo KonupyeT uenblit knacc BitArray B COBMECTUMbI OAHOMEPHbIA MaccuB knacca Array, HauyMHas C YKa3aHHOro nHaekca
KOHEYHOro MaccuBa

Get BosBpalyaeT 3HavyeHne 6uTa No ykasaHHOMY ajpecy B kiacce BitArray

GetEnumerator BosBpallaeT NepeynucnnTesib, KOTOPbIM MOXET OCYLLECTB/IATL MPOCMOTP BCEX 3/IEMEHTOB Kfacca BitArray

Not Mpeobpa3oBbiBaeT BCE ABOUYHbIE 3HAYEHUS B TEKYLUEM knacce BitArray TakmMM o6pasoM, UTOObI KaXXAOMY 3/IEMEHTY CO
3HayeHneM true 6bL10 NMPUCBOEHO 3HaYyeHWe false, a KaXAOMY 3/IEMEHTY CO 3HayeHueM false 6GbIIO MPUCBOEHO
3Ha4yeHune true

Or BbInosHAET nopa3psaHy onepauuto JIOFMYeCcKoro C/I0XEeHUs 3/IEMEHTOB TeKYLLero kiacca BitArray ¢ COOTBETCTBYOLWMUMU
3/IEMEHTaMM yKa3aHHOro knacca BitArray

Set 3afaeT ykasaHHOe 3HayeHue 6MTy No yKkasaHHOMY agpecy B knacce BitArray

SetAll 3a/aeT onpeaeneHHoe 3HayeHne BceM 6uTaM B Knacce BitArray

Xor

BbinonHsIeT nopa3psaHyo onepaunio "uckiodatowee UIN" ana sneMeHTOB TeKkyLero knacca BitArray u
COOTBETCTBYIOLMX 3/1IEMEHTOB YKa3aHHOro Knacca BitArray

MpuMep ncnonb3oBaHUA:

using System;
using System.Collections;
public class SamplesBitArray {

public static void Main() {

// Creates and initializes several BitArrays.

BitArray myBAl = new BitArray( 5 );

BitArray myBA2 = new BitArray( 5, false );

byte[] myBytes = new byte[5] { 1, 2, 3, 4, 5 };

BitArray myBA3 = new BitArray( myBytes );

bool[] myBools = new bool[5] { true, false, true, true, false };
BitArray myBA4 = new BitArray( myBools );

int[] myInts = new int[5] { 6, 7, 8, 9, 10 };

BitArray myBAS5 = new BitArray( myInts );

// Displays the properties and values of the BitArrays.

Console.WriteLine( "myBAl"™ );

Console.WriteLine( "\tCount: {0}", myBAl.Count );

Console.WriteLine( "\tLength: {0}", myBAl.Length );
Console.WriteLine( "\tValues:" );

PrintValues ( myBAl, 8 );

Console.WriteLine( "myBA2" );

Console.WriteLine( "\tCount: {0}", myBA2.Count );

Console.WriteLine( "\tLength: {0}", myBA2.Length );
Console.WriteLine( "\tValues:" );

PrintValues ( myBA2, 8 );

Console.WriteLine( "myBA3" );

Console.WriteLine( "\tCount: {0}", myBA3.Count );

Console.WriteLine( "\tLength: {0}", myBA3.Length );
Console.WriteLine( "\tValues:" );

PrintValues ( myBA3, 8 );

Console.WriteLine( "myBA4"™ );

Console.WriteLine( "\tCount: {0}", myBA4.Count );

Console.WriteLine( "\tLength: {0}", myBA4.Length );
Console.WriteLine( "\tValues:" );

PrintValues ( myBA4, 8 );

Console.WriteLine( "myBAS5" );

Console.WriteLine( "\tCount: {0}", myBA5.Count );

Console.WriteLine( "\tLength: {0}", myBAS5.Length );
Console.WriteLine( "\tValues:" );

PrintValues ( myBA5, 8 );

public static void PrintValues (

{

System.Collections.IEnumerator myEnumerator =

int i = myWidth;
while ( myEnumerator.MoveNext ()

i = myWidth;
Console.WriteLine() ;

}

IEnumerable myList,

)

int myWidth

)

myList.GetEnumerator () ;



i--;
Console.Write( "\t{0}", myEnumerator.Current );

Console.WriteLine() ;

}
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Pe3ynbTaT:

myBAl
Count: 5
Length: 5
Values:
False False False False False

myBA2
Count: 5
Length: 5
Values:
False False False False False

myBA3
Count: 40
Length: 40
Values:
True False False False False False False False
False True False False False False False False
True True False False False False False False
False False True False False False False False
True False True False False False False False

myBA4
Count: 5
Length: 5
Values:
True False True True False

myBAS
Count: 160
Length: 160
Values:
False True True False False False False False
False False False False False False False False
False False False False False False False False
False False False False False False False False
True True True False False False False False
False False False False False False False False
False False False False False False False False
False False False False False False False False
False False False True False False False False
False False False False False False False False
False False False False False False False False
False False False False False False False False
True False False True False False False False
False False False False False False False False
False False False False False False False False
False False False False False False False False
False True False True False False False False
False False False False False False False False
False False False False False False False False
False False False False False False False False

JmcTuHr 12.3.
Queue

HenonHbii nepeyeHb CBOWCTB M METOAOB.

KoHcTpykTOp
Queue [leperpyxeH. MHULMaANU3NpyeT HOBbI 3K3EMMNSAP Knacca Queue
OTKpbITble CBOMCTBA
Count Bo3BpalyaeT uMcno 371eMEHTOB, KOTOPOE XpaHUTCA B Kjlacce Queue
SyncRoot MonyyaeT 06bEKT, KOTOPbI MOXET 6biTb UCNOMIb30BaH AN CUHXPOHM3aLUMK AOCTYNa K Kiaccy Queue
OTKpbITbIE MeTOoAbI

Clear Ynanset Bce 06bekTbl U3 Kacca Queue

Clone Co3paeT NOBEPXHOCTHYIO KOMMIO Knacca Queue

Contains OnpegensaeT, NPpUHAAEXUT 1N 3/IEMEHT KJlaccy Queue

CopyTo KonupyeT anemeHTbl knacca Queue B CyLLECTBYIOLUMIA OAHOMEPHbI MaccuB Kkiacca Array no yka3aHHOMY ajpecy
Dequeue YpansieT n Bo3BpallaeT 06beKkT B Havase kiacca Queue

Enqueue [Nob6aBnsieT 06beKT B KOHeL, kiacca Queue

GetEnumerator BosBpallaeT NepeynucnnTesb, KOTOPbIM MOXET NepeMeLlaTbcs Mno Kiaccy Queue

Peek Bo3BpalyaeT 06beKT B Havane knacca Queue, HO He yAansieT ero

ToArray KonupyeT aneMeHTbl Kiacca Queue B HOBbIA MaccuBe

TrimToSize 3ajaeT 3HaueHWe eMKOCTM, PaBHOE AeCTBUTENIbHOMY KOJIMUYECTBY 3/IEMEHTOB B Kjlacce Queue

Mpumep:



using System;
using System.Collections;
public class SamplesQueue

{

public static void Main()

{
// Creates and initializes a new Queue.
Queue myQ = new Queue();
myQ.Enqueue ("Poccusa, ") ;
myQ.Enqueue ("Bnepen") ;
myQ.Enqueue ("!") ;

// Displays the properties and values of the Queue.
Console.WriteLine( "myQ" );

Console.WriteLine( "\tCount: {0}", myQ.Count );
Console.Write( "\tValues:" );

PrintValues ( myQ );

public static void PrintValues( IEnumerable myCollection )
{
System.Collections.IEnumerator myEnumerator
= myCollection.GetEnumerator() ;
while ( myEnumerator.MoveNext () )
Console.Write( "\t{0}", myEnumerator.Current );

}

JmcTuHr 12.4.

Pe3synbTaT:

myQ
Count: 3
Values: Poccusa , BIIEpern !

Stack

OTKpbITbie KOHCTPYKTOPbI

Stack MeperpyxeH. NHUUMANN3NPYeET HOBbIM 3K3eMNAsSp knacca Stack
OTKpbITble CBOMCTBA

Count Bo3BpaluaeT 4Mciio 3/IeMEHTOB, KOTOPOE XpaHUTCA B Knacce Stack

IsSynchronized Bo3BpallaeT 3HauYeHWe, onpeaensioliee, SBASETCA M AOCTYN K Knaccy Stack CUMHXPOHU3MPOBAHHbLIM

(noTokobe3onacHbIM)

SyncRoot Bo3BpalyaeT 06beKT, KOTOPbI MOXET 6biTb MCNONb30BaH A1 CUHXPOHW3aUMKM AOCTYNa K knaccy Stack

OTKpbITbIE MEeTOAbI

Clear Ynanset Bce 06bekTbl U3 knacca Stack

Clone Co3paeT HeMnosHYo KOoMuio Knacca Stack

Contains OnpeaenseT, NpUHaANEXUT NN d1EMEHT Kaccy Stack

CopyTo KonupyeT aneMeHTbl knacca Stack B CyLeCcTBYOLWNI OAHOMEPHbI MaccuB kflacca Array, HauyMHas C ykasaHHOro MHAeKca
MaccuBa

GetEnumerator MHTep¢eﬁC IEnumerator ansa knacca Stack

Peek Bo3BpalyaeT caMbii BEpXHUIA 06beKT Knacca Stack, HO He yaanseT ero

Pop YpanseTt v Bo3BpallaeT BepXHUI 06bekT knacca Stack

Push BcTtaBnser o6bekT B Havano knacca Stack

Synchronized Bo3BpallaeT CMHXPOHW3UPOBaHHYI (NMoToko6e3onacHyt) 06epTky knacca Stack
ToArray KonupyeT aneMeHTbl Knacca Stack B HOBbI Maccus

Knacc Stack fonyckaeT B KauecTBe AeNCTBUTENbHOMO 3HauyeHMe "MycTasa ccblika", a Takxe AOoMNyCcKaeT HasnymMe NoBTOPSALWMXCS
3/1eMEHTOB.

Huxe npuBeneH npuMep co3gaHusa U MHUUMaNM3aumm knacca Stack n cnocob BbiBOAa €ro 3Ha4eHuun:

using System;
using System.Collections;
public class SamplesStack {

public static void Main()

{

// Creates and initializes a new Stack.
Stack myStack = new Stack();
myStack.Push("Hello");
myStack.Push ("world") ;
myStack.Push("!");

// Displays the properties and values of the Stack.
Console.WriteLine( "myStack" );

Console.WriteLine( "\tCount: {0}", myStack.Count );
Console.Write( "\tValues:" );

PrintValues ( myStack );



public static void PrintValues( IEnumerable myCollection )

{

System.Collections.IEnumerator myEnumerator = myCollection.GetEnumerator() ;
while ( myEnumerator.MoveNext () )
Console.Write( "\t{0}", myEnumerator.Current );
Console.WriteLine() ;
}
}

JmcTuHr 12.5.

Pe3synbTaT:

myStack
Count: 3
Values: ! hello Hello

Ilepeuncanrennb

Hacneayet nHTepdeiic IEnumerator, KOTOPbIA ABMSETCA OCHOBHbLIM AMs BCEX nepeuncauteneit. NoaaepxunBaeTt NpocToe nepeMelleHme no
KOMMEeKUNN.

OTKpbITble CBOWACTBA
Current BosppallaeT TeKyLni 3NeMeHT Konekuum
OTKpbITbIE METOAbI
MoveNext epeMellaeT NepeyncnuTenb Ha CleayoLWwnii 3N1eMEHT KOIEKLMM
Reset YCTaHaB/MBaET NepeyncsimTeslb B UCXOAHOE MOJIOXKEHWEe nepes NnepBbiM 371eMEHTOM KOMNeKLun

MepeyncnuTens NO3BONSET CUNTLIBATL (TONIbKO CUMUTLIBATL!) MHbOPMaUno (AaHHbIE) U3 KOMEKUUNU. TepeuyncinTenn He UCNONb3YTCA AN
M3MEHEHMWS COAEPXaHUS KOMNeKUumMmn. ns 3Toro NpuMeHaTCa creunduyeckme MeTodbl AaHHON Konnekummn (Enqueue, Dequeue, Push,

Pop).

BHOBb CO34aHHbII NepeyncnnTeNb pasMellaeTcs nepes nepebiM 3/1EMEHTOM KOMIeKUMU, MeTog Reset Bo3BpalLaeT NepeuyncrimTenb 06paTHo
B MOJIOXKEHME Nepes NepBbIM 3IEMEHTOM KOJIEKUNN.

B 3TOM nonoxxeHnn obpalleHre K CBOWCTBY Current MpMBOAWUT K BOSHUKHOBEHWMIO UCKITIOYEHUS. M03TOMY HEO6XOAMMO BbI3BaTb METOA
MoveNext, yTobbl NEPEMECTUTb NepeYnCINTENb Ha NEPBbIA 3NEMEHT KOIEKLUNN A0 CUNTLIBAHWUS 3HAUYeHUs CBoWCTBa Current,

CeouncTtBo Current He MEHSIET CBOEro 3HaYeHuUs (BO3Bpau4aeT CCbIJIKY Ha OAWH WU TOT Xe 4Y/ieH KOJ'IJ'IeKLlI/IM), MoKa He 6y,qu Bbl3BaH METOA
MoveNext ynm Reset,

MeTog MoveNext obecneuynBaeT M3IMEHEHNE 3HAYEHUSA CBOMCTBa Current,

3aBeplLUeHne nepeMeLLeHns No KoaseKunm nNnpuBoanNT K yCTaHOBKE NepeyncnmTens nocne nocnegHero afemMeHTa konnekumu. MNMpu atom
BbI30B MeToAa MoveNext Bo3BpallaeT 3HavyeHue false, Ecnn nocneaHun Bbi30B MeToda MoveNext BepHyn 3HavyeHue false, obpaweHue K
CBOMCTBY Current MpMBOAMT K BO3HWMKHOBEHWIO UCK/OUYEHMS. [ocnenoBaTesbHbIN BbI30B METOAOB Reset y MoveNext npuBoAguT K
nepeMeLLeH1Io NePeYnCIUTENs Ha NepBbIN N1IEMEHT KOJIJTIEKLUMN.

MepeuncnuTenb AeNCTBUTENEH A0 TEX NMOP, NoKa B KOIEKLMIO HE BHOCATCS M3MeHeHUs. Ecnn B KONNEeKUM0 BHOCSATCS M3MEHeHUs
(BobaBnaoTCs MKW yaansitoTCs 3/1EMEHTbI KOIJIEKLMN), NepevyncnuTeslb CTaHOBUTCS HEAEUCTBUTESbHbLIM, @ CeayoLWnii BbI30B METOAOB
MoveNext ynu Reset npuBOANT K BO3HMKHOBEHMIO UCKOYEHNA InvalidOperationException,

[Mocne n3mMeHeHUs KONNEKUUN B NMPOMEXYTKE Mexay Bbl30BOM MeToAa MoveNext y HOBbIM 06anJ,eHMeM K CBO“CTBY Current, CBOWCTBO
Current po3spallaer TeKyLLl,IAVI SNIEMEHT KONNeKUnn, aaxe ecinn nepevyncnnTenb yxe HeAEeNCTBUTENEH.

MepeyncnuTens He UMeeT MOHOMOJIbHOMO AOCTYNa K KOJIeKUMM, MO3TOMY NepeunciieHne B KOIEKUMN He ABNSeTCs noToko6e3onacHom
onepauueit. Jaxe npu CUHXPOHM3ALUN KOMEKUUM APYrMe NOTOKWU MOMYT U3MEHUTb €€, YTO MPUBOAMT K CO3AAHMIO UCKOUYEHUA MpuU
nepeyncneHnn. Ytobbl obecneymTb NOTOKO6E30MACHOCTb NPU MEPEUNCTIEHNN, MOXHO 60 3ab10KMpoBaTh KOMIJIEKLMIO Ha BCe BpeMs
nepeyncneHns, NM6o nepexsaTbiBaTb UCKOUYEHMSA, KOTOPbIE BO3HWKAIOT B pe3y/ibTaTe U3MEHEHUI, BHECEHHbIX APYrMMU MOTOKaMM.
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BBepeHue B nporpaMmMmupoBaHue Ha C# 2.0

13. Jlekumsa: WWa6s0oHbI: Bepcusa ana nedatu n PDA
B faHHOWM nekuMM pacckasbiBaeTCcsi O MOLWHOM cpeacTBe sidblika C# - wabnoHax. LWabnoHHbIN knacc (1 dyHKLMA) obecneynBaloT CTaHAAPTHYIO peanv3aumio Kakom-
6o hYHKUMOHANLHOCTM 415 NOACTAHOBOYHOrO Kjacca

PaHee paccMoTpeHHble knacchl (ArrayList, Queue, Stack) MOryT nmoAAepXvBaTb KOMIEKUUWM NPOU3BOJIbHBIX TUMNOB — 6narofaps ToMmy,
yTo NKO6OI KNacc SBNSETCS NPOU3BOAHbIM (B0 HacneayeT ero) knacca object, VIMEHHO NMO3TOMY U MOXHO OpraHW30BaTb KOIEKLMIO
06BbEKTOB NPOM3BOAHOrO TUNa. [ia cTeka U oyepeam 3TO BCEro JiMlb 3K3eMMNspbl kKnacca object,

Hanpumep, Stack coxpaHsieT CBOW AaHHblE B MaccuBe object, n aBa ero Metoaa, Push n Pop, ncnonbayrT object ana npuema u
BO3BpaLLEHNA JaHHbIX:

public class Stack{

object[] items;

int count;

public void Push(object item) {...}
public object Pop() {...}

}

B 3ToM 3akntovaeTcs rmbKocTb U YHUBEPCA/IbHOCTb K/lacCcoB KOJ'IJ'IeKLJ,Mﬁ, M B OTOM Xe 3aK/1lo4akTCA OCHOBHbIE I'IpO6J'IEMbI, CBA3aHHbIe C
MCMOJIb30BaHMUEM KOJIIEKLMNA.

B KONMEKUMM MOXHO pa3MecTUTb 06BbEKTbI MPOU3BOSIBHOMO TUNa. Mocne nsBneyeHns o6bekTa U3 Koanekuun (Hanpumep, METOAOM Pop)
NnoJlyYeHHoe 3HayeHue (ccbiiika) A0/MKHA 6biTb ABHO MPUBEAEHA K COOTBETCTBYHOLLEMY TUMY:

Class XXX

Stack stack = new Stack();
stack.Push (new XXX());
XXX ¢ = (XXX)stack.Pop();

Ecnu 3HayeHue TMNa-3HayeHuns (HaanMep, int) nepenaeTca B MeETo Push, OHO aBTOMaTU4eCKu ynakoBsblBaeTcs. [pu nssneyeHumn
3HAYEeHUs1 OHO AOJIKHO ObITb pacnakoBaHO C ABHbIM NpuBeaeEHUEM TUNA:

Stack stack = new Stack();
stack.Push(3) ;
int i = (int)stack.Pop();

Takune onepauunmn ynaKOBKM/paCI‘IaKOBKM yYBENNYMBAKOT HENPOU3BOAUTESNIbHbIE U3AEPXKN, NOCKONIbKY MPpUBOAAT K AMHAMUYECKUM
nepepacnpeaneneHmaMm namMaTtm m AMuHaMM4eCKuUM NpoBepKaM TUNOB.

Cnegytowas npobnema 3ako4aeTcs B HEBO3MOXHOCTU 3aZlaHns TUMa AaHHbIX, MOMeLLaeMbIX B Kolekumto. O6beKT — npeactaBuTeNb
Knacca XXX MoXeT 6blTb NOMeLLEeH B CTEK M MOC/e U3B/eYeHUs npeobpasoBaH B APYyroi Tun:

Stack stack = new Stack();
stack.Push (new XXX());
string s = (string)stack.Pop();

anIBe,D,E‘HHbIl‘/II 34€eCb KOA4 He Bbl3blBaeT BO3pa)KEHVIl7I TpaHCNATOpaA, XO0TA U ABNSAETCA NpMMeEPOM HEKOPPEKTHONo0 MCNOJib30BaHUSA KJlacCa
Stack,

Mpobnema NpoABUTCA NMNLWb BO BPEMS BbINMOJIHEHMS KOAA, O YEM CTaHET U3BECTHO MOC/e reHepaunm Uckvenns InvalidCastException,

Takum 06pa30M wabnoHbl NO3BONAT U3bexaTtb BbllUeNepeYnCcneHHbIX prLI,HOCTef;I.
O01ee mpeacTaBieHUe

B C# MOXHO 06bsBNSTb WabMOHbI KIaccoB M WwabnoHbl pyHkumi. LLabnoHbl knaccoB u WwWabnoHbl MYHKUWIA — ABE pa3Hble BELU, KOTopble
B 06LleM c/lyyae MOryT COCYLLEeCTBOBATb B paMKaxX OAHOMO M TOro e 06bsBNeHMUs.

O6bsaBneHne noboro wabnoHa npeanonaraeT UCNOAb30BaHWE cneunanbHbix 0603HauYeHn, KOTOpble Ha3biBalOTCA napaMeTpamu wabnoHa.
TpaAVUMOHHO ANSt 3TOrO NMPUMEHSIOTCA 0AHObYKBeHHble o6o3HayeHns: A, ..., K, L, M, N, ..., T, ..., Z

Mpu o6baBNeHUM WabnoHHOro knacca nnu GyHKUMM napameTpbl WwabsioHa 3aMeHsI0TCA Ha KOHKPETHbIE MMeHa KJ1acCcoB.

LLIabnoHHbIM Kacc — 3TO Kacc, KOTOPbIM CTPOUTCSA Ha OCHOBe paHee 06bsB/eHHOro wabnoHa Ans onpeaesieHHoro knacca (3ToT Knacc Mbl
6yaeM HasbiBaTb NOACTAHOBOYHbLIM KnaccoMm). LabnoHHbI knacc (M dpyHkuusa) obecneumBaloT CTaHAAPTHYO peanu3aumio Kakon-nmbo
PYHKLMOHaNbHOCTM A5t MOACTAHOBOYHOIO Kilacca — HanpuMep, MNOCTPOEHMUS CMeLnasM3MpoBaHHON KOINEKLMN AN MHOXeCTBa 06beKToB
AaHHOro Tuna.

MapameTpbl wabnoHOB MNO3BONAKT napaMeTpusoBaTb wabnoHbl KnaccoB, CTPYKTyp, MHTedeeMCOB, AeneraTtos n beHKLJ,VIm Knaccamu, ansa
KOTOPbIX 3TN wabnoHbl co3aaBanvcb C LENbo pacwmnpeHna nx d)yHKLl,VIOHaJ'IbHOCTVI.

Hwxe npuBoanTca npuMep o6bsiBNeHUS WabnoHa knacca Stack ¢ napamMeTpom Tuna <T>,

MapameTp T B 06bsIBNEHUN paccMaTpuBaeMoro WabsoHHOro knacca o603HavyaeT MecTo NOACTaHOBKM peanbHOro Tuna. OH Ucnosb3yeTcs
Ana 0603HaYeHUst TMNa afieMeHTa ANns BHYTPEHHEro MaccuBa 3/1EMEHTOB, TUNa nNapaMeTpa MeToga Push u Tuna pesynbtata Ans MeToAa
Pop:

public class Stack<T>
{

T[] items;



int count;

public void Push(T item) {...}
public T Pop() {...}

}

BmecTto npeobpasoBaHuii B 1 U3 knacca object, napamMeTpusoBaHHble Konnekuum (Stack<T> B TOM uMcne) NpMHUMAKT Ha COXpaHeHne
3Ha4YeHUsa Tuna, AN KOTOPOro OHU CO34aHbl, U COXPAHSAIT AaHHble 3TOro Tuna 6e3 gononHuTenbHbiX NnpeobpasoBaHnii. MNpu
MCMoSb30BaHMM WabnoHHOro knacca Stack<T>, pMecTto T noacTaBfsieTCs peanbHbl TUM. B cneaytowem npumepe int 3agaerca Kak
aprymeHT Tuna (type argument) ans T:

Stack<int> stack = new Stack<int>();
stack.Push(3);
int x = stack.Pop();

Tun Stack<int> Ha3bIBalOT COCTaBHbIM UK WabnoHHbIM TUNoM (constructed type). Mpun 06bsaBIEHUM 3TOrFO TUNA Kaxaoe BXoxaeHue T
3aMeHsieTCs apryMeHToM Tuna int,

Koraa o6bekT — npeAcTaBuTenb knacca Stack<int> cosgaeTcs, Maccus items okasbiBaeTcs 06bEKTOM Tuna int[], a He object[],

MeToabl Push n Pop knacca Stack<int> Takxe onepupyloT 3Ha4YeHUAMM int, npyu 3TOM NOMeLLEeHME B CTEK 3HAYEHUI APYroro Tmna
NpUBOAUT K owmnbkam KoMnuasuum (a He ownbKaM BPEMEHW BbINOJSIHEHUS).

Takxe He TpebyeTcs ABHOrO NpuUBEAEHUS U3BMIEYEHHbIX U3 KOJIIEKLMU 3HAYEHUA K UX UCXOAHOMY TUMy.

LLlabnoHbl obecneuynBatoT CTPOrM KOHTPOJIb TUMOB. DTO O3HAYAET, HanpuMep, YTO NoMeLLleHne int B cTek 06beKToB XXX aBnsieTcs
ownbKon.

TouHO Tak e, Kak Stack<int> orpaHM4yeH BO3MOXHOCTbIO paboTbl TOSILKO CO 3HAYEHUAMM TMNa int, Tak KU Stack<XXX> orpaHu4eH
obbekTamMu TMna XXX,

A KoMNuUnaumMa nocnefHux AByxX CTPOK cneayowero npumepa Bblaact OUJI/IGKYZ

Stack<XXX> stack = new Stack<XXX> () ;

stack.Push (new XXX());

XXX xxx = stack.Pop();

stack.Push(3); // OwnBka HECOOTBETCTBMS TUIIOB
int x = stack.Pop(); // Oumbxa HECOOTBETCTBMS TUIIOB

O6bsiBneHve WwabnoHa MOXeT CoAepXaTh loboe KOMMYecTBO napaMeTpoB Tuna. B npvBeaeHHOM Bbllle npuMepe B Stack<T> ecTb TOJIbKO
OAVH MapaMeTp TuMa, HO WabnoHHbINA kKnacc Dictionary fomkeH MMeTb ABa napaMeTpa TvMna: OAWH ANs NMOACTAHOBOYHOMO TUMA KIOYEN,
ApYroit Ans NoACTaHOBOYHOIO TUMa 3HAYEHWIA:

public class Dictionary<K, V>

{

public void Add(K key, V value) {...}
public V this[K key] {...}

}

Mpu 06bABNEHUN WABAOHHOMO Kflacca Ha OcHoBe wabnoHa Dictionary<K, V> Ao/mkHbl 6bITh 3a4aHbl ABA aprymMeHTa Tuna:

Dictionary<string, XXX> dict = new Dictionary<string, XXX>();

// B crnoBapb mobaejigerca oObeKkT Tumna XXX,
// NPOMHIOEKCUPOBAHHHI CTPOKOM x1
dict.Add("x1", new XXX());

// Vi3BjieueHye mn3 CJIOBaps SJIEMEHTA, NPOMHIEKCUPOBAHHOTO CTPOkOM "x1"
XXX xxx = dict["x1"];

MpuMep ncnonb3oBaHnsa wabnoHoB: copTupoBKa.

Crapas 3agaya, HOBble pelleHUsi C UCNOJsIb30BaHWEM npeaonpeaeseHHbIX WwabnoHoB Kaccos u MHTepCbeﬁCOB...

using System;
using System.Collections;
using System.Collections.Generic;

namespace PatternArrays

{

// IaHHBIE ILJiT MacCuBa DJIEMEHTOB.

// TlomyexaT COPTMPOBKE B COCTabBe WabJIOHHOTO MaccuBa MeTomoMm Sort.
class Points

{

public int x;

public int y;

public Points (int keyl, int key2)
{
x = keyl;
y = key2;

// BrUMCIISETCS PACCTOSHME OT Hadajla KOOPIAMHAT.
public int R
{
get
{
return (int) (Math.Sgrt(x * x + y * y));



// ...NABJIOHHH/ KOMIIAPEP Ha ocHOBe ma6jioHa MHTepderica. ..

class myComparer : IComparer<Points>

{

// Tpennmaraewms: NABJIOHHH/ MeTon cCpaBHEeHMS BO3BpamaeT Pa3HOCTb PAaCCTOAHMM
// mBYyxX TOYek (BHUMCISETCHS IO TeopeMe llmparopa) OT Hadajyla KOOPIMHAT

// — mouku c xoopmmuHaramu (0,0). UeMm Oymke TOUKM K Hadayly KOOPIOMHAT
// — TeM oHM MeHbue. He TpeOyeTCs HUMKAKUX SBHBEIX NPUBEINEHUNA
THIa .

// labyioHn HaCTpOeH Ha padoTy C KjaccoMm Points.

int IComparer<Points>.Compare (Points pl, Points p2)
{
return (pl.R - p2.R);
}
}

// Tocne peanuzauumu cooTBeTcTByomero MABJIOHHOTO uHTepbderica oOBEeKT-—
// KOMIIAPEP ofecneumBaeT peanMs3aluio CTAHIAPTHOTO ajilOPUTMa COPTUPOBKMA.

class Classl

{
static void Main(string[] args)

{

// OB6BexkT - TeHepaTop "ciydarHex" unuces.
Random rnd = new Random () ;
int 1i;

// Ouepenb Points.

Queue<Points> gP = new Queue<Points>();

// Wa®JIOHHEI [NepeunucnmuTesb. [lpemHasHadueH OJisg OOCIIyXMUBAHMUSI
// wabJIOHHOM ouYepenM BJIEMEHTOB KJjlacca Points.
IEnumerator<Points> enP;

// CopTMpOBKa MNOOOEPXMBAETCS KJACCOM Array.

Points[] pp;

// Cospanu Kommapep, CHOCOOHHI CPaBHMBATHL [IaPH
// OOBEKTOB - NpeICTaBUTEJIEM kjlacca Points.
myComparer ¢ = new myComparer();

Console.WriteLine (" ")

// TpOMHMLUMANIU3VPOBAaJY MAaCCUMB OOBEKTOB - MNpeIcTaBuUTeliel Kjlacca Points.
for (i = 0; 1 < 10; i++)
{
gP.Enqueue (new Points (rnd.Next (0, 10), rnd.Next(0, 10)));

enP = ((IEnumerable<Points>) (gqP)) .GetEnumerator () ;
for (i = 0; enP.MoveNext(); i++)
{
Console.WriteLine("{0}: {1},{2}", i, enP.Current.x, enP.Current.y);

// CopTMpylOTCs BJIEMEHTH Maccupa Tuna Points, koTopet dpopMmmpyeTcsa Ha
// ocHoBe WaGJIOHHOM OYepenm.

// YcIoBMeM YCIENHOM COPTMPOBKM 3JIEMEHTOB MaCCHBa SABJISETCA peanms3alusd
// wurepderica IComparer. Ecimu KoMmapep He CyMeeT CHPaBUTLCHS C

// TOCTaBJIEHHOM 3amadel — OymeT BO3OYyXIEeHO MCKJIINYESHUE .

// Ha ocHOBe ouepeny NOCTPOUIIM MAaCCUB.

pp = gP.ToArray () ;

// A caMy odUepenb MOXHO [IOUMCTUTH !
gP.Clear();

try
{
Array.Sort<Points>(pp, c);

}

catch (Exception ex)

{

Console.WritelLine (ex) ;

// CopTupOBKa NpPOM3BEeIeHa, Oouepelb BOCCTAHOBJIEHA.
for (i = 0; 1 < 10; i++) gP.Enqueue (ppl[i]):

Console.WriteLine (" ")

enP = ((IEnumerable<Points>) (gP)) .GetEnumerator () ;
for (i = 0; enP.MoveNext(); i++)

{

Console.WriteLine("{0}: {1},{2}", i, enP.Current.x, enP.Current.y);



Console.WriteLine (" ")
}
}
}

JmcTuHr 13.1.

Ia0n0HbI KJaccoB U pyHkuuii. OrpaHnyeHust napaMeTpa THIIA

[o HacTosiwero MoMeHTa 06CyXAanmMcb BONPOChl MOCTPOEHMS WabnoHHbIX K/1aCCOB Ha OCHOBe npeaonpeaenieHHbiX (BKIOYEHHbIX B COCTaB
6mnbnmotekn knaccos) Wab/IOHOB K/laccoB. B 3TOM pa3zene Ha NPOCTOM MNpuMepe 06CyxaaeTca TeXHMKa 06baBneHns co6CTBEHHbIX
WabnoHoB KIaccoB 1 WabnoHOB dyHKUMWNA.

LLlabnoHHbIN Knacc obecneynBaet CTaHAapTHYO peannsauunto OOMNONHUTENbHOM beHKLlI/IOHaI'IbHOCTM Ha OCHOBE paHee 06BbSABNEHHbIX
NOACTAaHOBOYHbIX KJlaCCOB.

DTa AONONHUTENbHAs (YHKLMOHANbHOCTb MOXET HakKaAblBaTb AOMO/HUTENbHbIE OrPaHUYEHNS Ha MOACTAHOBOYHbIV Knacc. Hanpumep, ans
ycnewHoi paboTbl 06bekTa WabfoHHOro Kfacca NoACTaHOBOYHbIA KNacc AO/MKEH HacnenoBaTh onpeaesieHHoOMy uHTepdeiicy. MHaue
dYHKLMOHANbHOCTb WabMIOHHOMO Klacca NpoCTO HEBO3MOXHO ByAeT peanv3osaThb.

Ana hopMMpoBaHUS OrpaHUMYEHUIt Ha NOACTAaHOBOYHbIE KNacchl B C# MCMOMb3yeTCsl MEXaHW3M OrpaHuyMTeneil napaMeTpoB WabnoHa — OH
BBOAWTCS Npu 06bsABNEHMM WABMOHA C MOMOLLbLIO K/OUYEBOrO Cl0Ba where, 3a KOTOpbIM MOryT pacrofiaraTtbCa UM napaMeTpa Tvna 1
CMUCOK TUMOB KNlacca unu uHTepderica MM60 KOHCTPYKTOP — OrpaHuYeHune new () :

using System;
using System.Collections;
using System.Collections.Generic;

namespace PatternArrays

//========== 3T0 3aroJIOBOK WabjioHa kjlacca W ==========

// llabnoH kjlacca CBouMMM pykamm. T - napameTp mabJiioHa.

// WabJIOHHBEIM KJlaCC — STO KJAacC-wabJioH, KOTOPHI OeTalu3upyeTCsd
// MOOCTAaHOBOUYHEIM KJIACCOM.

// Tpwn cospaHuy wWabJIOHHOTO KJlacCa BXOXIEHMs [apaMmerpa mabjoHa
// (B maHHoM ciiydae 5To T) 3aMelanTcd VMMEHEeM [IOJCTaHOBOUHOTO
// wynacca. Paspaborumk wabyoHa KJjlaCCa MOXET BHIOBUIATHL TPeOOBaHUS
// OTHOCUTEJIbBHO XapaKTEepMCTMUK [IOLCTAaHOBOUHOI'O KJacca.

// IJis 2TOTO MCHOJb3YITCsS ClIelyajibHEE S3EKOBBE KOHCTPYKLMM,

// uaspiBaemele OT'PAHNUUTEJISAAMY [APAMETPA WABJIOHA.

// OTPAHMUUTEJIL NMAPAMETPA ILIABJIOHA dopmynupyeT TpeOOoBaHMUS OJIS
// MOOCTAaHOBOYHOTO KJacca.

class W<T> where T: IComparable, new()

// OrpaHmumTess napaMerpa wabjoHa new() — OCOOHIt
// OTPaHNUNUTEI .

// BO-NepBLIX, B COMCKE OTUPaHMUMTEJseN mabyoHa

// OH BCerza [OCJIeIHNNA.

// BO-BTOPHIX, 3TOT OTpaHuumTesib HE orpaHuumBaer.

// OH OBECIIEUMBAET of6sa3aTejibHOE BEHIIOJIHEHME HSBHO

// 3aIaHHOT'O KOHCTPYKTOPA yMOJIYaHMS [JIs

// [IONCTAaHOBOYHOI'O KJjlacCa B WABJIOHHOM

// KJjlacce. DTO eOMHCTBEHHH CIOCOO 3acTaBUTH

// BEIIOJIHUTHCH KOHCTPYKTOP yMOJIUaHUS

// IONCTAHOBOUYHOTO KJjlacCa NP CO3OaHuUM

// obbekTa WabJIOHHOTO KJacca.

// OTrpaHnumMTe b IOLCTAHOBOYHOTO KJjacca.

// MaBGJIOHHEI KJIACC CTPOMUTCS Ha OCHOBe mabjioHa M MHOXECTBa
// NONCTAHOBOUHEIX KJIACCOB, KOTOPHEMM 3aMENAanTCa [IapaMeTph
// wabsioHa. TakuM OBPa30OM OTPAHUUMTEJIM NONCTAHOBOUHOTO
// Kiacca QOpMysMpyT TPeOOBaHMS [0 MOBOLY "POIOCIIOBHOM"
// NOAOCTAaHOBOYHOTO KJlacca.

// B ImaHHOM CilyyYae [NpeTeHIEeHT Ha 3aMeueHye napaverpa T
// B wabjoHe W oBss3aTesylbHO IOOJIKEH HACJeOoBaTh MHTepdemc
// IComparable.

// Bom MeCTO, KOTOpOe INpeIHAasHAadeHO OOBeKTYy NOIOCTaHOBOYHOTO KJjlacca.

// OBBexT - mpencTaBUTesb WabJIOHHOTO Kjacca BKIOYaeT OOBEeKT,
// mnpencraBisomMii NOLCTAHOBOUHHI KJIACC.
public T t;

// KOHCTPYKTOp wabJioHa .
// BOT [O KakoOM CXeMe MNPOM3BOAMTCS BCTPauBaHMe OOBEKTa-NpenCTaBUTeIs
// TNOOCTAaHOBOYHOTO KJjlacca. Bcero Jmumb OJIS TOTO, UYTOOH 5Ta Cxema
// mocTpoeHMs OOBEKTa - MNpPencTaBMTesd WabJIOHHOTO kjacca paborana,
// B oOBaBIeHMM mabJOHA OOJIKEH IPUCYTCTBOBATHL OTPAHMYMTEJL [IapaMeTpa
// wabnoHa new(). Ero oTCcyTCTBME NPUBOAOMUT K BOS3HMKHOBEHMIO OWMOKM
// woMmmmnaumu. C KaKMX S5TO [IOp HeobxommMmMoe TpeBoBaHME CTau
// Has3HBaTL OTPAHUUEHUEM?

public W()

{

t = new T();

// CpaBHeHUMe OOBEKTOB B wabjoHe. OOpameHre kK QYHKLUMAM CPABHEHUS
// peryaMeHTMPOBAHO CTAaHOAPTHEMMU MHTepbelricamm .

// TonmuMopdnaM uepes UHTEePpOENCH B NEUCTBUN.

public int wCompare(T t)



return ((IComparable)this.t).CompareTo(t);
}

// A BOT 3aMeuaTesbHBN MabJIOH QYHKIIUM .
// OH peanmMzoBaH B paMKax kjacca-mabjgoHa W.
// 9ra QyHKUMS NpenHas3HaueHa IS QOPMMPOBAHMS WAOJIOHHEIX OdYepemen
// "3 BXOIHEIX MAaCCUBOB OOBEKTOB - NPEACTaBUTEJIEM [NONCTAHOBOYHOIO
// kjacca, NPencTaBJIEHHOTO [apaMeTpoM wadJyoHa Z.
// Mexny mnpoumM, Takoe oOO3HaUeHMe [apaMeTpa HUYYyThb He XyXe JIOOTo
// mpyroro. Bojsiee TOoro, ecsu Ob 3meChb OBIJIO MCIOJIE30BAHO CTAapoe
// obo3HaueHMe napaMeTrpa, TPAHCJATOP BHCTYNWII O C NpenynpexneHrneMm
// 1o moBomy TOTO, YTO ABE PAa3HHX CYWHOCTM (IapaMerp wabJjioHa OJis
// wabroHa kjacca ¥ napamMeTp mabJjoHa IJid napaMmerpa QyHKLMM)
// B paMkKax OOHOTO M TOTO Xe& OOBABJIEHUS UMEOT OINMHAKOBHE OOO3HAUEHMUM .
public void QueueFormer<Z> (Queue<Z> queue, params Z[] values)
{

foreach (Z z in values)

{

queue.Enqueue (z) ;

//
// BOT KJIACCHI-KAHOMIOATH Ha [OACTAHOBKY B WAOJOH.
// TlepBBEIZ KJIACC MNOAXOOWUT, & BTOPOM — He MNOAXOOUT!
// Bce pemaeTcs Ha sTale TPAHCIISALUA.

//
class xPoints : IComparable

{

// OBBexkT-TeHepaTop "CJiydanHex" uuces.
static Random rnd = new Random() ;

public int x;
public int y;

public xPoints ()
{
x = rnd.Next (0, 100);
% rnd.Next (0, 100);

// HWYTO He MOXeT MOoMemaThb KJAacCy MMeThb
// pas3inuHEE BEpCUM KOHCTPYKTOPOB!
public xPoints (int x, int vy)

{

this.x X;
this.y = y;

// BBUMCISAETCS PacCTOSHME OT Hauajla KOOPAMHAT.
public int R
{
get
{
return (int) (Math.Sqgrt(x * x + y * y));

// Tlocrye peanmm3auyy COOTBETCTBYWOWEIO MHTepderica obbexkT-KOMIAPEP
// obecrneumBaeT peayMs3auUMi0 aJIOPUTMa CPABHEHMS.

public int CompareTo (object p)
{
return (this.R - ((xPoints)p) .R);

class yPoints
{
// OBBexkT-TeHepaTop "CJiydanHex" uuces.
static Random rnd = new Random() ;

public int x;
public int y;

public yPoints ()
{
x = rnd.Next (0, 100);
\% rnd.Next (0, 100);

// WabyoH QyHKUMM B paMkax oObaBJieHUs "oObUHOTO" Kjacca.
// ®dyHKUMSA NpernHazHaveHa AJia QOPMMPOBAHMSA WAOGJOHHHX MaTas3VHOB
// "3 BXOOHEIX MacCCMBOB OOBEKTOB — INPENCTaBUTEJIeN MNONCTAHOBOYHOTO
// wjacca, NpencTaBJIEeHHOT'O HapamMeTpoMm mabyiona T.
public void StackFormer<T> (Stack<T> stack, params T[] values)
{

foreach (T t in values)



stack.Push(t);

//

class Classl

{

static void Main(string[] args)

{

W<xPoints> xw0O = new W<xPoints>();
W<xPoints> xwl = new W<xPoints>();
// OOBEKTH — NPEenNCTaBUTENM WAaBJIOHHOTO KJIaCCa MOXHO CPaBHMBATH

// B pesyibTare

// peanuzaumm uHTepdeiica IComparable.
if (xwO.wCompare(xwl.t) == 0) Console.WriteLine("Yes");
else Console.WriteLine ("No") ;

// B cuiy orpaHMYeHuM napamerpa wabtjnoHa T, Clenyoumii Ko
// DOJd NOICTAaHOBOYHOTO
// Kjacca B NPMHLMUIIE HEepeanm3yeM.

//W<yPoints> yw0 = new W<yPoints>();
//W<yPoints> ywl = new W<yPoints>();

//if (ywO.ww(ywl.t) == 0) Console.WriteLine("Yes");
//else Console.WriteLine ("No") ;

//

// ILeMoHCTpauus MCIOJb30BaHMsa wabioHa OyHKLUMM.

// Ha OCHOBe MOINCTAaHOBOYHOI'O Kjlacca COOpMMPOBaJM

// wabsyoHHYD OGYHKLUMO 0Ji9 MONCTAHOBOUHOTO KJjacca,

// xoropas obciyxmMBaeT wWaGJIOHHBE ouepeny, GopMMpyeMEEe Ha OCHOBE
// npenomnpenesieHHOTO wWwabJjioHa kjacca Queue<...>.

Queue<xPoints> xpQueue = new Queue<xPoints> () ;
xwl.QueueFormer<xPoints> (xpQueue,

new xPoints (0, 9),
new xPoints (1, 8),
new xPoints (2, 7),
new xPoints (3, 6),
new xPoints (4, 5),
new xPoints (5, 4),
new xPoints (6, 3),
new xPoints (7, 2),
new xPoints (8, 1),
new xPoints (9, 0)

)i

// WabJioHBl KJIACCOB M WABJOHE QYHKUMM KOHLENTYaJIbHO HE CBA3aHH.
// B C# »TO CcaMOCTOSTEJIbHEE M HE3aBUCHUMBIE KOHCTPYKLMUN.
// WabyoH GYHKUMM MOXET OHTb OOBABJIEH T'Ae YyTONHO —
// B mabjioHe Kjlacca M B paMkax oObaBJjeHMus "oOwdHOTO" Kkjacca.
// Tpu obbsaBjeHMM mabjoHa QYHKLUMM OTPaHMUYEHMsS Ha CBOMCTBA
// TOHNCTAaHOBOYHOTO KJjlacca, NPeICTaBJIEeHHOTO IlapaMeTpoMm mabJioHa,
// He YNOMMHAKTCH.
// B cuny oTpaHMYEeHMM Ha HnapaMeTp mabjioHa kjacc yPoints B mpuHuMIE
// He MoOxeT OHTb MCIOJb30BaH MAJIS [OCTPOEeHMs WabJIOHHOTO Kjacca
// Ha ocHoBe wabioHa class W<T>.
// OOHAKO BTOT Xe CaMblli KJIACC MOXeT OBITb MCIOJIb30BAH NJIs [NOCTPOEHMS
// wabiyioHHOM OGyHKLUMM B WABJIOHHOM KJlaCCe, CO3IaHHOM Ha OCHOBE
// MOmCTaHOBOUHOTO Kjlacca xPoints!
Queue<yPoints> ypQueue = new Queue<yPoints> () ;
xwl.QueueFormer<yPoints> (ypQueue,
new yPoints ()
new yPoints ()
new yPoints ()
new yPoints (),
new yPoints (),
()
()
()
()
()

’
’

’

new yPoints
new yPoints
new yPoints
new yPoints
new yPoints

’
’
’

) ;

// A BOT mnpuMeHeHMVe wabJjioHa QYHKLUMM, OOBABJIEHHOTO B "OOHUHOM" KJjlacce.
// Cosmanm oOBEKT KJjlacca, comepxamero wabyioH QyHKLMM
// mo OBCHIyXMBaHUI Odepeneii.

yPoints yp = new yPoints () ;

// Ccospanu mabJIOHHENI CTEK M BOCIOJIb30BasMCh WabJioHOM (yHKLMUM,
// obwbaBnenHoOM yPoints B xyacce.
Stack<xPoints> xpStack = new Stack<xPoints> () ;
yp.StackFormer<xPoints> (xpStack,

new xPoints (),

new xPoints (),

new xPoints (),



new xPoints (),
new xPoints (),
new xPoints (),
new xPoints (),
new xPoints (),
new xPoints (),
new xPoints ()

}
}

JincTuHr 13.2.

IIpumep ncnosib30BaHus A0I0HOB: COPTHPOBKA

Crapas 3agaya, HOBble pelleHUst C UCNOJIb30BaHWEM npeaonpeaeseHHbIX WwabnoHoB Kaccos u MHTepCbe[;ICOB...

using System;
using System.Collections;
using System.Collections.Generic;

namespace PatternArrays

{

// IaHHEBIE IJi MacCuBa DJIEMEHTOB.
// TonyexaT COPTUPOBKE B COCTaBe WABJOHHOTO MACCHBa METOIOM Sort.

class Points
{

public int x;
public int y;

public Points (int keyl, int key2)
{

x = keyl;

y key2;

// BBUMCIISIETCS PaCCTOSHME OT Haudajla KOOPAMHAT.
public int R
{
get
{
return (int) (Math.Sqgrt(x * x + y * y));

// ...WABJIOHHHJI KOMIIAPEP Ha ocHOBe wabjoHa uHTepbdeiica. . .

class myComparer : IComparer<Points>
{
// Tpennaraemet MABJIOHHHV MeTOon CpaBHEHMS BO3BpamlaeT Pa3HOCTL PACCTOSHUM
// OByx Touek (BHUMCIISETCH IO TeopeMe llmparopa) OT Hauajia KOOPAMHAT
// — Touku c koopmuHaramu (0,0). UeMm Oimxe TOUKM K HAUAJy KOOPAMHAT
// — Tem oum MeHble. He TpefyeTcs HMKAKMX SBHHIX [IPUBEIEHUM Tulla.
// labjioH HaCTpOeH Ha padoTy C KjaccoMm Points.

int IComparer<Points>.Compare (Points pl, Points p2)

return (pl.R - p2.R);

// Tocye peanuzauumu cooTBeTcTByomero MABJIOHHOTO uHTepderca
// oBBexT-KOMIAPEP ofecrneumBaeT peajm3almnio CTAaHIAPTHOTO ajlopuTMa
// COPTUPOBKM.

class Classl
{
static void Main(string[] args)
{

// OB6BbexT-TeHepaTop "ciydarHex" unuces.

Random rnd = new Random() ;
int 1i;
// Ouepenb Points.
Queue<Points> gP = new Queue<Points>();

// Wa®JIOHHEI [epeuuciuTesNb. [lpemHas3HadeH OJisg OOCIIyXMUBAHMUSI
// wabJIOHHOM ouYepenM SBJIEMEHTOB KJjlacca Points.
IEnumerator<Points> enP;



// CopTupOBKa MNONOEPXMBAETCsS KJlacCoM Array.
Points[] pp;

// Cosmanu Kommapep, CHOCOOHBII CPABHMBATE MNaph
// 0oOBEeKTOB - NpencTaBuTesier kjacca Points.
myComparer ¢ = new myComparer () ;

Console.WriteLine (" ")

// TpOMHMLMAIM3VPOBAaJYM MaCCUMB OOBEKTOB - [pPencTaBMUTesiel Kkjlacca Points.
for (1 = 0; i < 10; i++)
{
gP.Enqueue (new Points (rnd.Next (0, 10), rnd.Next(0, 10)));

enP = ((IEnumerable<Points>) (gP)) .GetEnumerator () ;
for (i = 0; enP.MoveNext(); 1i++)
{
Console.WriteLine("{0}: {1},{2}", i, enP.Current.x, enP.Current.y);

// COpTMPYIOTCsS BJIEMEHTH MaccuBa Tuna Points, koTopelt dpopMmpyeTcs Ha
// ocHOBe wWaBJIOHHOM OYepenu.

// YCJIOBMEM YCIEUHOM COPTUMPOBKM 3JIEMEHTOB MaCCMBA SBIISETCS

// peammsauus muHTepderica IComparer. Ecim Kommapep He cyMeer

// cHopaBMUTbCsS C IOCTABJIEHHOM 3amaueil — OyOeT BO3OYXIEHO MCKIIOYEHUE.
// Ha ocHOBe ouepeny MNOCTPOMUIIM MACCUB.

pp = gP.ToArray () ;

// A caMy odYepenb MOXHO [NOUMCTUTH !
gP.Clear () ;

try
{
Array.Sort<Points> (pp, c);
}
catch (Exception ex)
{
Console.WriteLine (ex) ;
}
// CopTupoBKa NpOM3BeIneHa, ouepelb BOCCTAHOBJIEHA.
for (1 = 0; 1 < 10; i++) gP.Enqueue(ppli]):;

Console.WriteLine (" ")

enP = ((IEnumerable<Points>) (gqP)) .GetEnumerator() ;
for (i = 0; enP.MoveNext(); i++)
{
Console.WriteLine("{0}: {1},{2}", i, enP.Current.x, enP.Current.y);

Console.WriteLine (" ")
}
}
}

JmcTurr 13.3.

Ia6aoubl ki1accoB  pyHkuuii. OrpaHuvyenus napaMmerpa Tuna

[o HacTosiwero MoMeHTa 06CyAanvcb BONPOChl MOCTPOEHMS WabNoHHbIX KacCoB Ha OCHOBE NpeaonpeaeneHHbiX (BKIIOYEHHbIX B COCTaB
6mnbnunotekn knacco) WabnoHOB KiaccoB. B 3ToM pasaene Ha NpPoCTOM NpuMepe o6CyxaaeTcsi TEXHUKA 06bsBIEHNSS COBCTBEHHbIX
WabnoHOB KI1accoB M WabnoHOB YHKLUNIA.

LLlabnoHHbIM knacc obecrneymBaeT CTaHAAPTHYO peanm3aumio AOMOAHUTENbHON PYHKLUMOHANIbHOCTN Ha OCHOBE paHee 06bSABMEHHbIX
NOACTaHOBOYHbIX K/1acCoB.

OTa fgononHuTenbHas MYHKLUWMOHANbHOCTb MOXET Hak/laAblBaTb AOMOMHUTE/IbHbIE OFPaHMYEHMS Ha NOACTaHOBOYHbIN knacc. Hanpumep, ans
ycnewHon paboTbl 06bekTa WabnoHHOro Kiaacca NoACTaHOBOYHbIM Kacc AO/MKEH HacnenoBaTb onpeaenieHHOMY MHTepdency. NHaue
(bYHKLMOHANBbHOCTL WabMOHHOro Kiacca npocTo HEBO3MOXHO ByaeT peannsosathb.

Ans hopMMpoBaHUs orpaHMYeHuii Ha NOACTaHOBOYHbIE Kacchl B C# MCMOJMb3yeTcs MexaHu3M orpaHuuuTeneil napamMeTpos wabnoHa — OH
BBOAUTCS Npy 06bsiBNIeHWUM WwabnoHa C MOMOLLbIO K/I0OYEBOro clloBa where, 3a KOTOpbIM MOryT pacrioniaraTbCsl UMs napameTpa Tvna u
CMUCOK TUMOB Kflacca Uan uHTepdeiica TM60 KOHCTPYKTOP-OrpaHMyeHune new () .

using System;

using System.Collections;

using System.Collections.Generic;
namespace PatternArrays

//========== 3T0 3aroJIOBOK WAaOJIOHA Kjacca W ==========

// llabnoH kjlacca cBouMM pykamm. T - mnapaMmeTp mabioHa.

// WabJIOHHBEIA KJIACC — BSTO KJacC-wabJioH, KOTOPHI OeTaln3upyeTCd
// TOOCTaHOBOUYHEIM KJIACCOM.

// Tpn cospaHuy WabJIOHHOTO KJlacCa BXOXIEHMs [apamerpa mabjoHa

// (B maHHoM ciiydae 5To T) 3aMemanTcd VMMEHEeM [IOJCTAaHOBOUHOTO

// wynacca. Paspaborumk wabyoHa KJjlacCa MOXET BHIOBUIATbL TPeOOBaHMUS
// OTHOCUTEJIbHO XapaKTEepMCTMUK [IOLCTAaHOBOUHOI'O KJacca.



// IJyia 3TOTO MCIIOJIE3YITCHA CHelLMaJibHEIE AS3SEKOBHE KOHCTPYKLUM,

// HaszwpBaemele OT'PAHVUNTEJIAMY NAPAMETPA IMABJIOHA.

// OI'PAHUUMTEJIL NAPAMETPA IABJIOHA dopMmysmpyeT TpeOOBaHMS IJis

// MOOCTAHOBOUHOTO KJIACCA .
class W<T> where T: IComparable, new()

// OTrpaHnumMTesib napaMerpa wabjioHa new() — OCOOhit

// OTPaHUUNTEN .

// BO-IepBEIX, B CIMCKE OI'PaHMUMTeJIeV mabJjoHa

// OH BCeTIa I[OCJIeIHUM.

// Bo-BTOpPEIX, 2TOT orpaHuumuTesib HE orpaHuumMpBaeT.

// On OBECIIEUMBAET o643aTesibHOE BHIIOJHEHUE SBHO

// 3aMaHHOTO KOHCTPYKTOPA yMOJIYAHMS I[JIS

// NONCTAHOBOYHOTO KJjlacCa B WABJIOHHOM

// Kjlacce. DTO eOVMHCTBEHHHI CIOCOO BaCTaBUTh

// BEIIOJIHUTECA KOHCTPYKTOP YMOJIYaHMA

// INOOCTAaHOBOYHOTO KJlacCa NIPM CO3IOaHUM

// oBbekTa mabJIOHHOTO KJacca.

// OrpaHMUMUTEesIb NMOACTAHOBOUHOTO KJlacca.

// laBIIOHHENL KJIACC CTPOUTCHA HA OCHOBE WABJOHA ¥ MHOXECTBA
// NOACTAHOBOUHEIX KJIACCOB, KOTOPBIMM 3aMeUainTCd MapaMe TP
// wabsiona. TakuM 0OPa3OM OTPAHUUMTENM [NONCTAHOBOUYHOTO
// xjacca GOpMyIMpyoT TpeboBaHMA MO MOBOAY "POIOCIOBHOML"
// NONCTAaHOBOYHOTO KJlacca.

// B ImaHHOM CJlyyae [PEeTeHIEeHT Ha 3aMmeleHyre napaverpa T
// B watsioHe W o6sS3aTeNbHO IOJIKEH HACJeNoBaTh MHTepderc
// IComparable.

{

// Bom MeCTO, KOTOpOe INpeIHa3HadeHO 0BBEKTY MNOICTAaHOBOYWHOI'O KJjlacca.

// OBBEKT - mpencTaBUTesNb WAOJIOHHOTO KJlacCa BKJNYaAeT OOBEKT,

// mnpencraBisomMii NOLCTAHOBOUHHI KJIACC.
public T t;

// KoHCTpykTOp WaBIOHA .

// BOT O KakOM CXeMe MNPOM3BOAMTCS BCTpauBaHMe OOBEKTa - NPEeNCTaBUTeJIs
// HOOCTAaHOBOYHOIO KJjlacca. Bcero muumbe OJ4 TOTO,
// mocTpoeHus oOBEKTa - MNpelncTaBuTesis WabJIOHHOTO KJjacca paboTalna,
// B oOBABIeHMyM WaOJIOHA LOJXKEH NPMCYTCTBOBATH OTPAHMUMTEJNHL [lapamMerpa
// wabnoHa new(). Ero oTcyTCTBME NPUBOOUT K BOSZHMKHOBEHMIO OWMOKM
// wxoMmmumsauym. C KakuxX 3TO [IOP HEOOXOomMMoe TpebOBaHMEe CTajMd Has3bHBaThb

// orpaHuueHUeM?
public W()
{

t = new T();

4TOOE 5Ta Cxema

// CpaBHeHUMe OOBEKTOB B wabjoHe. OOpameHre kK QYHKUMAM CPABHEHUS

// PperylaMeHTMPOBAHO CTAHOAPTHHEMM MHTepdercamm .
// TonmMopdmaMm uepes MHTEpPdEeMCEH B OENCTBUA.
public int wCompare(T t)
{

return ((IComparable)this.t).CompareTo(t);

// A BOT 3aMedaTeJIbHEM WabJIOH QYHKLINMMU .
// OH peamm30BaH B paMkax kjacca-wabsoHa W.

// 2rTa QyHKUMS OpepHaszHaueHa s QopMMpOBaHMS WAOJIOHHEIX odepemneit
// 73 BXOOHEIX MAaCCUBOB OOBEKTOB - MPENCTaBUTEJEN NOALCTAHOBOYHOTO
// kjacca, NpencTaBJIEHHOTO apaMeTpoM wadjoHa Z.

// Mexnmy npoumMm, Takoe OOO3HAUEHMEe [apaMeTrpa HMYYThb He XyXe JHo0oTo

// mpyroro.

// Bojiee ToroO, ecyu OB 3mecChb OBUIO MCIOJBL30BAHO CTapoe OBO3HAUEeHME

// mapameTpa, TPaHCJATOP BHCTYNMJ OB C MNpenynpexIeHVeM 10 MOBOLY TOTrOo,
// DBe pasHbX CymHOCTM (napaMeTp wabjioHa oyis wabJjioHa Kjacca M apaMerp
// wabnoHa mjs napaMerpa (QyHKUMM) B paMKax OOHOTO M TOTO Xe& OOBABIIEHUS

// VMenT OmVHAKOBHE OOO3HAUESHMS.

public void QueueFormer<Z> (Queue<Z> queue, params Z[] values)

{

foreach (Z z in values)

{

queue.Enqueue (z) ;

//

// BOT KJIACCH-KAHIMIATHE HA [OACTAHOBKY B WAOBJIOH.

// TlepBBEIM KJIACC MNOAXOOWUT, & BTOPOM — HEe NOAXOOUT!

// Bce pemaeTcs Ha BTale TPAHCJIISALUA.

//

class xPoints : IComparable
{
// OBBekT-TeHepaTop "CJiydanHex" uuces.
static Random rnd = new Random() ;

public int x;
public int y;

public xPoints ()

{
x = rnd.Next (0, 100);

ue}



y = rnd.Next (0, 100);

// Hu4TO He MOXeT [OMEWATb KJIACCYy UMETb
// pasiMuHEE BEpCUM KOHCTPYKTOPOB!
public xPoints (int x, int y)

{
this.x = x;
this.y = y;

// BBUMCISAETCS PacCTOSHME OT Hauajla KOOPAMHAT.
public int R
{
get
{
return (int) (Math.Sqgrt(x * x + y * y));

// Tlocye peanm3aummM COOTBETCTBybmero uHTepderica o6bexT-KOMIAPEP
// obecrneunBaeT peanM3aLMiO aJITOPUTMa CPaBHEHNS.

public int CompareTo (object p)

{
return (this.R - ((xPoints)p) .R);

class yPoints
{
// OBBekT-TeHepaTop "CJiydanHex" uuces.
static Random rnd = new Random() ;

public int x;
public int y;

public yPoints ()
{
x = rnd.Next (0, 100);
% rnd.Next (0, 100);

// WabiyoH GyHKUMM B paMkax oObaBJieHUs "oObUHOTO" KJjlacca.
// ®dyHKUMSA NpernHaszHaveHa AJia QOPMMPOBAHMSA WAOJIOHHHX MaTa3VHOB
// "3 BXOOHEIX MacCCUBOB OOBEKTOB — INPENCTaBUTeJIel MNONCTAHOBOYHOTO
// wjacca, NpencTaBJIEeHHOT'O HapamMeTpoMm mabyionHa T.
public void StackFormer<T> (Stack<T> stack, params T[] values)

{

foreach (T t in values)

{

stack.Push(t);

}
//
class Classl

{

static void Main(string[] args)

{

W<xPoints> xw0 = new W<xPoints>();
W<xPoints> xwl = new W<xPoints> () ;
// OBBEKTH - NPEencTaBUTEesNM WabJOHHOTO KjlacCa MOXHO CPAaBHMBATH
// B pesynbTaTe peanms3aumu mHTepderica IComparable.
if (xwO.wCompare(xwl.t) == 0) Console.WriteLine("Yes");
else Console.WriteLine ("No") ;

// B cusly orpaHuMueHmii napaMerpa wmatsjoHa T, CJenyommm KOI IJIs
// TNOICTAaHOBOUHOTO KJlaCCa B MPMHLUMIE HEpean3yeM.

//W<yPoints> yw0 = new W<yPoints>();
//W<yPoints> ywl = new W<yPoints>();

//if (ywO.ww(ywl.t) == 0) Console.WriteLine("Yes");
//else Console.WriteLine ("No") ;
//

// HeMOHCTpauus MCIOJb30BaHUA WabJioHa OYHKLUNMU .
// Ha oOCHOBe NOLCTAaHOBOUYHOTO kjlacca chopMupoBasn
// wabJioHHYI OQYHKLUMO AJIsS [OLNCTAaHOBOYHOTO KJjacca,
// woTopas obciyxmuBaeT waBOJOHHEE oueperny, GOpMMPYeEMEE Ha OCHOBE
// mnpenonpemesyieHHOTO wabJyioHa kjacca Queue<...>.
Queue<xPoints> xpQueue = new Queue<xPoints> () ;
xwl.QueueFormer<xPoints> (xpQueue,
new xPoints (0, 9),
new xPoints (1, 8),
new xPoints (2, 7),
new xPoints (3, 6),



new xPoints (4, 5),
new xPoints (5, 4),
new xPoints (6, 3),
new xPoints (7, 2),
new xPoints (8, 1),
new xPoints (9, 0)

) ;

// 1abJioHBl KJIACCOB ¥ WABJIOHE QYHKUMIA KOHLENTYAaJIbHO HE CBS3aHH.

// B C# 2TO CaMOCTOSTEJIbHBIE M HE3aBMCUMBIE KOHCTPYKLMMA.

// labyoH QYHKUMM MOXET OHTb OOBABJIEH I'Ie YyIOIHO -

// B mabiioHe Kjlacca ¥ B paMkax oObaBiieHMs "oOegHOTO" kJjacca.

// Tpu obbapjeHuu mabioHa OGYHKUMM OTPaHMYEHMs Ha CBOMCTBA

// NOOCTAaHOBOUYHOIO KJjlacca, NPeACTaBJIEHHOTO NapaMeTpoM wabJioHa,

// He yIOMMHAKTCH.

// B cuily orpaHMYeHMM Ha napaMeTrp wabjioHa kjacc yPoints B npuHuMIe

// He MOxeT OHTb MCIOJb30BaH IJIS MOCTPOEeHMs mabJIOHHOTO KJjacca

// Ha ocHoBe mabjsioHa class W<T>.

// OOHAaKO BTOT Xe CaMblif KJIaCC MOXeT OHBTb MCIOJIB30BAH OJS [IOCTPOEHMs

// wabJoHHOM (QYHKLUMM B WAOJIOHHOM KJjlacCe, CO3IaHHOM Ha OCHOBE

// momCcTaHOBOYHOTO kjlacca xPoints!

Queue<yPoints> ypQueue = new Queue<yPoints>();

xwl.QueueFormer<yPoints> (ypQueue,

new yPoints
new yPoints
new yPoints
new yPoints
new yPoints
new yPoints
new yPoints
new yPoints
new yPoints
new yPoints

’
’
’

’

’
’
’

’

0
0
0
()
0
()
0
()
0
()

)i

"oberuHOM" KJIACCE.

// A BOT mNpuMeHeHMVe wmabJjioHa OYHKUMM, OOBABJIEHHOTO B
// Cospamn oB6BeKT Kjacca, colepxamero mabjoH (QyHKLUUM
// TO OBCIYyXVMBAHMUI OdYepemein.

yPoints yp = new yPoints () ;

// Ccozpmanu wWabJIOHHBEM CTEK M BOCIMIOJIb30BaNIMCh WABGJIOHOM QYHKLMM,
// obbaBmenHoM yPoints B kJjacce.
Stack<xPoints> xpStack = new Stack<xPoints>();
yp.StackFormer<xPoints> (xpStack,
new xPoints
new xPoints
new xPoints
new xPoints
new xPoints (),

()
()
()
()
()
new xPoints (),
()
()
()
()

’
’
’

’

new xPoints
new xPoints
new xPoints
new xPoints

’
’

’

1
}

JincTuer 13.4.
Nullable-Tuns1

Nullable-Tunbl (npocTtbie Nullable-Tunbl) npeacTaBnsOT cO60M pacliMpeHUst MPOCTbIX TUMOB. VX 06bsSBNeHUs NpuHaanexaT NpoCTPaHCTBY
UMeH System.Nullable,

370 wabnoHHble TUMbI, TO €CTb TUMbI, MOCTPOEHHbIE B pe3yfbTaTe AeTannsaunm wabnoHos. LWabnoH Nullable<> ycnonb3lyeTtcs ons
paclnpeHuns NpocTbiX TUMOB, KOTOPbIE MO CBOEN CyTU ABNSIOTCSA CTPyKTypamu. [ing o6o3HaveHns Nullable wabnoHHbIX (MOCTPOEHHbIX Ha
OCHOBe WabnoHa) TMMOB MUCMNOJb3YOTCS ABE HOTaLUM:

Nullable<Int32> val; // TlonHas HOTaLMUS .

Nullable<int> val; // TonmHas HoTaums. Eme OOVMH BapMaHT.
Int32? val; // CokpalmeHHas HOTALUMA.

int? val; // CokpawenHas HoTauudg. Elle OOUH BApPUAHT .

LLIabnoH paclwumnpsieT agnanasoH BO3MOXHOCTEN WabfoHHbIX TUMOB.

Takue Tunbl MMeIT "06bIYHBIN" AN CBOMX TUMOB-aHaNOroB AMana3oH 3Ha4YeHMn, KOTOopbIN gononHseTtcs null-sHayeHneM. Kpome Toro,
WabnoHHbIN TMMN NONyYaeT AOMNOSHUTENbHbIE PYHKLMOHANbHbIE BO3MOXHOCTM B BUAE METOLAOB U CBOWCTB, YTO 06BSICHSETCS
HeobxoauMocTbo paboTbl ¢ null 3HaueHneMm.

Hanpumep, nepeMeHHoOM TMna Nullable<Int32> (cnegyet roeoputb "Nullable of Int32") moxeT 6bITb MPUCBOEHO 3HAYEHNE B AMana3oHe OT
—-2147483648 pno 2147483647, JTON NepeMEHHON TakXe MOXET 6bITb MPUCBOEHO 3HavyeHme null,

Y Nullable-TMnoB k ToMy >e wupe aAnanasoH yHKUNOHaNbHbIX BO3MOXHOCTEN.



MNepemMeHHOM TUNa Nullable<bool> MoryT 6blTb NPUCBOEHbI 3HaYeHnsa true, false, null,

BO3MOXHOCTb NPUCBOEHMSA TaKOro 3Ha4YeHUs nepemMeHHon apudmeTnyeckoro nam Boolean Tuna MoxeT okasaTbCa NosnesHbIM Npu paboTe ¢
6a3amMu gaHHbIX M pa3paboTke TMNOB (KIAcCoB UM CTPYKTYpP), coAepxallmx nons, KoTopbiM MoxeT 6biTb HE npucsoeHo HUKAKOIO
3HayeHus.

Mpumep 06bsIBNEHUS M NpuMeHeHus nullable-3HauyeHWn NpUBOANTCS HUXKE:

class NullableExample
{
static void Main()
{
// BONpPOCHUTENbHENI 3HAK B OOBABIEHMM — NpM3HaK nullab'ocTu nepeMeHHOM.
int? num = null;
// 3mecb MBIl ofpaljaeMcs K CBOMCTBY, KOTOPOE NpOBepseT Hajiuyye "HemyCcToro
// 3HaueHMsa y NEepEeMeHHOM num.
if (num.HasValue == true)

{

System.Console.WriteLine ("num = + num.Value) ;

}

else

{

System.Console.WriteLine ("num = Null");

// TlpocTo¥ OBOMHMK (THIa int) - nepeMmeHHas y ycTaHaBimBaeTrcs B 0.
// Y 3TO0 Ges30macHsl Cnocob uMHMUManMs3auumu "npocToro" OBOMHMKA.

int y = num.GetValueOrDefault () ;

// MOXHO, KOHEUYHO, I[OMNBITATLCHS NPUCBOUTHL 3HaueHue "Hanpamyno",
// OOHaKO NP BTOM COXpPaHseTCs ONacHOCTbL Toro, urTo nullable B
// DaHHBIM MOMeHT (num.Value - CBOMCTBO, [NO3BOJISANIEE I[IOJIyUMUTH
// BHaueHMe num) IPOMHULUMANMIMPOBAHO I[IYyCTHIM 3HadueHMeM. Tun int sToro
// He BhHHeceT - OymeT BO30OYyXIEHO MCKJIOUeHue. [[0BTOMy NPMCBOEHME
// BHaUeHMS M CONPOBOXIAETCS TaKUMM [IPENOCTOPOXHOCTSIMMU.

try

{

y = num.Value;

}

catch (System.InvalidOperationException e)

{

System.Console.WriteLine (e.Message) ;

}

JmcTuHr 13.5.

Pe3ynbTaT BbINONHEHNA NPOrpaMMKN:

num = Null
Nullable object must have a value.

00630p Nullable-Tunos

Nullable 06/1a4atoT C/leAyHOWMMYN XapaKTePUCTUKAMM:

e [lepemMeHHoOI Nullable Tna-3HavyeHMs MOXET 6bITb MPUCBOEHO 3HavyeHue u3 "6a3oBoro” AnanasoHa 3HayeHun unum null,

® WwabnoH System.Nullable<T> He MOXET 6bITb MPUMEHEH AN paclUMPEHUs CCbITOYHbIX TUMNOB. (CCblNoYHbIe TUMNBI U 6e3 Toro
noaaepxwusatoT null 3HayeHue).

o CUWHTaKCMC AOMNyCKaeT CoKpalleHHY ¢opMy ansa obbasneHus Nullable tuna: T? (T — o6o3HayeHWe TUNa-3HayYeHus) m
System.Nullable<T> —pBe 3KBMBaNEHTHble POPMbI AN 0603HaYeHus TMna.

e Onepauvs NpUCBOEHMS BbIFMAANT aHANOMMYHO onepaumm NpUCBOEHUSI TUMOB-3HAaYeHUN, HanpuMep int? x = 10; nuau double? d =
4.108,

e CBOWMCTBO System.Nullable.GetValueOrDefault obecneunBaeT BO3BpaLleHNE NPUCBOEHHOIO NepeMeHHON 3HaueHns, nmbo
3HayYeHusl, KOTOpPoe COOTBETCTBYET 3HAaYEHWUI0, MPUCBaNBAEMOMY MO YMOMYAHUIO NepeEMEHHON TUna-3HayeHns. OTo CBONCTBO
MO3BONIIET OpraHM3oBaTb 6e30MacHoe B3auMOAENCTBNE Mexay obbekTaMu — npeacrtaBuTenssMn TMnoB System.Nullable<T> y T,
MpuMep nUcnosb30BaHUS CBONCTBA:

int j = x.GetValueOrDefault () ;

® MnpuMeHeHue read-only cBOWCTB HasValue y Value Takxe No3BoSISeT B3aMMOAENCTBOBATb 06bekTaM Tuna System.Nullable<T> n T
B paMKax oAHOro npeanoxeHus. CBOWCTBO UCMOb3yeTCs A/ NMPOBEPKM HEMYCTOro 3HA4YeHUs nepes NpucBoeHueM. HasvValue
BO3BpallaeT true, ecqin NepeMeHHas COAEepXWUT 3HadeHue, nnbo false, 310 null, CBoONMCTBO Value Bo3BpalLaeT 3Ha4YeHMe, eciu
TakoBoe 6bl/10 NPUCBOEHO. B NpoTMBHOM cniyyae BO36yXAaeTcs UCK/OYeHMe System. InvalidOperationException;

if (x.HasValue) j = x.Value;

® rpeponpeaeneHHoe 3HaveHne ana obbekToB Nullable Tuna MoxeT 6biTb ONpeaeneHo C NOMOLLbI0 paHee OnMCaHHbIX CBOMCTB.
MpUMeHNTENbHO K 3HAYEHUIO MO YMONYaHWI0 CBOMCTBO HasValue Bo3BpalaeT false, 3HayeHune cBolicTBa Value HE OMPEAESIEHO.

e 06bsABNeHHas B WabnoHe onepaTopHas GyHKUus ?? paboTaeT cneayowmm obpasom: ecnm Nullable 06beKkTy NPUCBOEHO HemnycToe
3HauyeHue, onepaTopHas dyHKLMA BO3BpaLLaeT 3TO 3HayeHne. B NpoTMBHOM Cnyyae BO3BpallaeTcsl 3Ha4yeHne BTOpOro onepaHaa
onepaTopHon dyHKUMK. Hanpumep:

int? x = null; int y = x ?? -1;

® BJIOXKEHHbIE KOHCTPYKLUMWN Npu 06bsBneHmn Nullable TMNoB He gonycKalTcs:



Nullable<Nullable<int>> n;

® [vanasoH 3HayeHuh Nullable<T> Tyna COOTBETCTBYET AManas3oHy 3Ha4eHui npoctoro Tuna T, 1 BKKOYaEeT ele 04HO
pononHuTenbHoe (nycroe) 3HadeHue null, CuHTakcuc C# ponyckaeT ABe 3KBMBANEHTHble PopMbl 06bsaBNeHMa Nullable-Tuna:

System.Nullable<T> variable
T? variable

e 31ecb T o603HayvaeT "ocHOBHOM" TuN wabnoHHoro Tuna. Tun T Ao/mKeH 6bITb TUNOM-3HAYEHUEM, BO3MOXHO, YTO CTPYKTYpon. Tun T
He MOXeT 6bITb TUMOM-CCbIJIKOM.
e Jlobor Tun-3HavyeHne MoxeT 6bITb OCHOBOWM Ans wabnoHHoro nullable Tmna. Hanpumep:

int? 1 = 10;

double? dl = 3.14;

bool? flag = null;

char? letter = 'a';

int?[] arr = new int?[10];

Nullable Types. Yaensl kiacca

Mpexnae Bcero, napa CBOWCTB:

HasValue

CBouncTBo HasValue gBnsieTcs CBOMCTBOM Tuna bool, OHO NpPMHUMAET 3Ha4YeHue true, ecnm NnepeMeHHass UMeeT HemnycToe 3HadeHune
(3HayeHune, oTanyHoe OT null):

Value

Tun cBovicTBa Value cooTBeTCTBYET "0CHOBHOMY" TUNy. ECnv 3HaueHne cBoicTBa HasValue gBnseTtca true, cBOMCTBO Value npuMHMMaeT
COOTBETCTBYIOLLEE 3HaYeHne. Ecnu ceoicTBo HasValue npuHMMaeT 3HadyeHne false, nonbiTka onpeaeneHns 3HayeHns CBoncTBa Value
3aBepllaeTcs reHepaumnen ncknoyeHns InvalidOperationException,

B cneaytolieM NpuMepe CBOMCTBO HasValue no3gonseT 6e3 reHepaLmi UCKYEHNs (€CM 3To BO3MOXHO) OMpeaenuTs (M pacneyaTtaTs)
3HayeHune nullable nepemMeHHOM TMNa int?:

int? x = 10;
if (x.HasValue)

{

System.Console.WriteLine (x.Value) ;

}

else

{

System.Console.WriteLine ("Undefined") ;

}
[MpoBepKy 3HAUYEHUSA MOXHO TakKXe NMpou3BeCcTU crieayowmm 06pa30M:

int? y = 10;
if (y != null)
{

System.Console.WriteLine (y.Value) ;

}

else

{

System.Console.WriteLine ("Undefined") ;

SBHOe npeoOpasoBanue

Ocob6eHHOCTU SIBHOrO NpuBeAeHUs TUNoB. 3HavyeHne Nullable moxeT 6bITb ABHbIM 06pa3oM nNpuBeaeHo k regular type. MNpu 3TOM MOXHO
MCMNoNb30BaTb KaK Bblpa)xeHWe ABHOro npuBeAeHus K TUny, Tak u cBoncTeo Value, Hanpumep:

int? n = null;

//int ml = n; // Bymer sadurcupoBaHa oumbOka Ha STane KOMIUJIIALNM.

int m2 = (int)n; // Compiles, but will create an exception if x is null.
int m3 = n.Value; // Compiles, but will create an exception if x is null.

Bo3MoXHO Takxke obbsiBneHue user-defined onepaunin npuBeaeHnst Mexay AByMst TUNaMu. DTO Xe npeobpa3oBaHue 6yaeT NPUMEHSTLCS U
ans Nullable-BapnaHToB 3TUX TMNOB.

HesiBHOE npeoﬁpa303a1me

MNepemeHHoM nullable-Tna MoxeT 6biTb NPUCBOEHO NycToe (null) 3HayeHue:
int? nl = null;

3HayeHue "OCHOBHOMO" TUMa AOMNyCKaeT HesiBHOE npeobpa3oBaHMe K COOTBETCTBYOWeMY nullable-Tuny.
int? n2;

n2 = 10; // Implicit conversion.

Onepanuu



MpeponpeaeneHHble OAHOMECTHbIE M ABYMECTHblE onepaunun, a Takxe user-defined onepaunn (onepatopHble pyHKUMKN), KOTOpbIE
CYLLEeCTBYIOT Ansa value types-MoryT npMMeHaTbca ana Nullable TunoB. 3T onepaTopHble gpyHKumn produces null value, ecnu 3HavyeHue
onepaHzos null, B NpoTUBHOM Crly4yae 3Ha4YeHUs onepaHAoB UCMOJb3YIOTCS ANA onpeaeneHns 3HavyeHus. Hanpumep:

int? a = 10;
int? b = null;

at+; // Increment by 1, now a is 11.
a =a * 10; // Multiply by 10, now a is 110.
a=a+ b; // Add b, now a is null.

OCHOBHOE NMpaBwu/io, MO KOTOPOMY peanin3ytoTca onepaunm CpaBHEHUS 3HavyeHui Nullable TMNoOB, COCTOMT B cneayloweM. PesynbTaT
cpaBHeHusa aByx Nullable-onepaHpoB Bcerga 6yget false, ecnm xoTa 6bl OAMH M3 ONEepaHAOB UMeEeT 3HayeHne null, Hanpumep:

int? numl = 10;
int? num2 = null;
if (numl >= num2)
{
System.Console.WriteLine ("numl is greater than or equal to numl");
}

else

{
// numl HE MEHBIE num2
}

3akntoyeHne B YacTu else ycnosHoro onepatopa HEKOPPEKTHO, nockonbky num2 gBaseTcs paBHbIM null, TO eCTb MNyCTbIM U MO3TOMY He
COAEPXUT HUKAKOro 3HaYeHus.

Onepanus ??

Onepaums ?? onpeaensier TO 3Ha4YeHNEe, KOTOpPOe AO/HKHO NMpUCBanMBaTbCA NepeMeHHOW "OCHOBHOMO" Tuna B C/ly4vae, Koraa 3HadeHuem
rnepeMeHHon nullable Tuna sBnsercs null:

int? ¢ = null;
// d = c, ecau TOJNBKO C He paBHO null. B srToMm cayuae d = -1.
int d = ¢ ?? -1;

OTa onepauus No3BoNsieT CTPOUTb C/IOXHbIE BblpaXxeHusl. Hanpumep:

int? e = null;
int? £ = null;
// g = e nmm £, ecim Tombko e um f omHOBpeMeHHO He paBHEl null.
// B sToM ciyyae g = -1.
int g = e ?2? £ ?? -1;
Tun bool?

ObnacTb 3HayeHu bool? Nullable-Tuna COCTOUT M3 TpPex 3HayeHun: true, false, null,

Mo3TOMy 3Ha4YeHUs AAHHOMO TUMa HEMPUMEHUMbI B OrlepaTopax yrnpaBfieHMs BbINOSIHEHWEM KOAA — YCNOBHbIX onepaTtopax umkna — if,
for, while, MonbITKa NPUMMEHEHMS 3TOrO TUMNA B BblLIENEPEYMC/IEHHbIX ONepaTopax NpecekaeTcs y)e Ha cTaauMuM KOMNUAAUMKM C KOAOM
Compiler Error CS0266:

bool? b = null;
if (b) // Error CS0266.
{
}

Hy He caenanu noj 3TOT TUMN HOBbIX ONEPAToOPOB, a AN CTapblX HEMOHATHO, KaKUM Xe 06pa30M MHTEPNPETUPOBATb 3HaA4YEHNE null g
KOHTEKCTE ycnoBusa.

Nullable Booleans MoryT 6bITb SSBHO Npeobpa3oBaHbl K TUMNYy bool , ogHaKO, ecnyn onepaHA BCe e oKaxeTcs nycTbiM (null),
BO36yxaeHne InvalidOperationException HenzbexHo. [03TOMy HenocpeACTBEHHO nepes npuMmeHeHueM npeobpasoBaHus cneayer
npuberatb k NoMoLlm HasValue-cBoWcTBa.

[Ons Nullable-TMna, OCHOBAHHOIO Ha Tune bool, onpeaeneHbl onepaTtopHblie MYHKUNN

bool? operator & (bool? x, bool? y)
bool? operator | (bool? x, bool? vy)

Tabnuua NCTUHHOCTU TPEeX3Ha4yHOM NIOTUKN NpunaraeTcs:

X A% x&y x|y
true true true true
true false false true
true null null true
false true false true
false false false false
false null false null
null true null true
null false false null

null null null null
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BBepeHue B nporpaMmMmupoBaHue Ha C# 2.0

14. Nlekuunna: CoBMeLleHMe yrnpaB/iSeMoro u HeynpasJISeMOro KoaoB: Bepcua ana neyatm m PDA

.NET nosiBunacb He Ha nycToM MecTe. BHOBb pa3pabaTbiBaeMblii ynpaBisieMblil KOA4 BbIHYXAEH B3aMMOAENCTBOBATb C CYLLECTBYOWMUM HeynpaBisieMblM NPOrpaMMHbIM
koaoM. MoaTtomy Ha nnatdopme .NET npeayCMOTpEHbl pasfnyHble CLeHapun YyCTaHOBIEHUS B3aMMOAENCTBUA MeXAy ynpaBnseMbiM U HeynpaBnsembiM kogamn. O HUX
pacCkasaHHO B 3TOM nekumn

MporpaMMHbIii KOA, BbINOJHAWOWMIACS noa ynpaeaeHneM CLR, Ha3biBaeTcs yrnpaBiasieMbiM KOLOM.
MporpaMMHbIii KOA, BbINOJHAOWMNACS BHE cpelbl BbinosHeHUs CLR, HasbiBaeTcsl HeynpaBaseMbiM KOLOM.
MpyMepbl HeyNpaBAsSeMoro NPorpaMMHOro Koaa:

o (yHKumMn Win32 API;
® KOMMOHeHTbl COM;
e uHTepdelickl ActiveX.

.NET nosiBunacb He Ha nycToMm mMecte. BHOBb paspabaTbiBaeMbili ynpaBaseMblil KOA BblHYXAEH B3aMMOAENCTBOBATb C CYLLECTBYOLWNM
HeynpasfisieMbIM NPOrpaMMHbIM KOAOM. Mo3ToMy Ha nnatdopme .NET npeaycMoOTpeHbl pa3siMyHble CLEHapUM yCTaHOBNEHUS
B3aMMOAENCTBUSA MexAy ynpaBisieMbiM U HeynpasisieMbiM kogamn. Microsoft .NET Framework o6ecneunBaeTt B3anmogencreme c
KoMnoHeHTamMn COM, cnyxx6amm COM+, BHEWHUMU BUbAMOTEKAMM TUMOB Y MHOTUMU Cny>6aMu onepauuoHHON CUCTEMBI.

CLR ckpblBaeT uMetollmecss B ynpassieMoli U HeynpaBaseMon Mmoaensx pasnuums. Npobnembl, CBsI3aHHble C TUNAMWU AaHHbIX, MEXaHU3MaMu
06paboTkM owmMbOK M T. 4. B yNpaBAsaeMol u Heynpasnsemon mogenax, pewatorcsa CLR "He3zaMeTHO" Kak ANns Bbi3blBalOLWEN CTOPOHbI
(knneHTa), Tak ¥ AN Bbi3biBAEMOW CTOPOHbI (cepBepa). TakuMm o6pa3oM, opraHu3aumsi B3aMMOLENCTBUS MeXAy YnpaB/sieMbiM U
HeynpaBfisieMbIM KOAOM BbIFNSAUT MpoLLE, YeM MO0 6bIThb...

C++ .NET. CoBMenieHue ynpasJjisieMoro 1 HeynpaJjisieMoro KojaoB

PeanusoBaHHble B .NET 13bIkiM NPOrpaMMMpOBaHMs MO3BOJIAIOT CO3A4aBaThb yrnpasisieMblli KOA, KOTOPbIA MOXET B3aMMOAeNCcTBOBaTb C
HeynpaBnsembiMu 6ubnmotekamMmm Win32 n KOMNOHEHTaMM Ha OCHOBE MOAENN KOMMOHEHTHbIX 06bekToB Microsoft (COM).

A3bIK NporpaMMmMpoBaHus C++ .NET saBnsieTca eAUHCTBEHHbIM, KOTOprM NMO3BONIAET CO34aBaTb Kak yﬂpaBl’IHEMblﬁ, Tak u HeynpaBﬂﬂeMblVl
KoA. DTO AaeT BO3MOXHOCTb He TOJIbKO MCMOo/b30BaTb Heyl'lpaBJ'IFIEMbIVI 6ubnunoteyHbin KoA4, HO U CMeWwunBaThb yﬂpaBﬂFIEMbIVI n
HeynpaBnﬂeMbM KoAbl B OAHOM MPUJTIOXXEHUN.

B npuBOAMMbIX HMXeE NpuMepax KpoMme sidblka nporpammmnpoBaHusa C# 6yaeT ncnonb3oBaTbes A3blk C++.
Ynpaasiemblii koa. Oco3HaTh pa3HULY

Mepsbin war TpuBnaneH. Cospgaetca C++ Win32 Console Project, To ectb Heynpaensiemoe KoHconbHoe MpunoxeHne Ha C++. MocneaHsas
Bepcus Visual Studio .NET 2005 no3BonseT B WMPOKNX Npeaenax CMeWnBaTb YNpaB/sieMbli U HeynpaB/isieMbl KoAbl.

// Tpancnaropy 3amanu onumio /clr.

// 2ra onuusa npeobpasyeT Bce OOBABIISEMBIE B NPOTPAMME TMIIHL.
// OT mMMeHM OOBEKTa 2JIEMEHTAPHOTO Tuna (HanpmMmep, int) MOXHO
// BEBBaTb MeTOmH 0a30BOTO Kjlacca object.

// HO TOJIBKO BHISEIBAITCS OHM JIMIb M3 QParMEeHTOB yNPaBJISEMOIO

KozIa.
// ViHaue - cooflleHME TPAaHCJIATOPaA:
// ... managed type or function cannot be used in an unmanaged function

#include "stdafx.h"

#include <iostream>
using namespace std;

#using <mscorlib.dl1l> // dmpo CLR
using namespace System;

class uClass; // llpenBapuTeJIbHOE HENOJIHOE OOBABJIEHME KJjacca.
class mClass; // IlpenBapuTeslbHOE HENOJIHOE OOBSABJIEHME KJjacca.

#pragma managed
class mClass

{

public:

uClass *ucP;
mClass *mcP;

int x;

mClass ()
{
// ToNbkKO B HeymnpaBjigeMoM Kkoze!
// cout << "Ha-Ha-Ha";

Console::WriteLine ("mClass") ;

// JleTKO MOCMOTPEJSIM BHAUEHME HENPOUHULUAIM3VUPOBAHHOM ME€PEMEHHON!.
Console::WritelLine (x.ToString()) ;

}

~mClass ()

{

Console::WriteLine ("~mClass") ;



void mcFO ()
{
Console: :WriteLine ("mcFO0()") ;

}

mClass* mcGenerator () ;

bi
#pragma unmanaged

class uClass
{

public:
uClass *ucP;
mClass *mcP;
int x;

uClass ()
{
// ToJbKO B yNpaBJisSeMOM Koxe!
//Console: :WriteLine ("Ha-Ha-Ha") ;
printf ("uClass\n");
}

~uClass ()

{
printf ("~uClass\n") ;
}

void ucFO0 ()
{
cout << "ucFO0()\n";

}

uClass* ucGenerator();
b7
// Cyns mo Bcemy, OQyHKUMS YIPapBJIsSeMOI'O
// wjacca MoxeT OvHTb HeYnparisemoin!
mClass* mClass::mcGenerator ()
{
//x.ToString() ;
//Console: :WriteLine ("Ha-Ha-Ha") ;
cout << "Ha-Ha-Ha from unmanaged function of managed class!" << endl;
ucP = new uClass();
ucPkP->ucFO0 () ;
delete ucP;
return new mClass () ;

}

#pragma managed
// A cmesyaTh YHOpabigeMoM GyHKUMO HeYHnpapBiisgeMoT O KJlacCa HEBO3MOXHO .

// Tparma managed mis QYHKLMM - UYJIeHA HEyNpaBJIsIEMOT'O KJIACCa MIHOPUPYETCH .

uClass* uClass::ucGenerator ()

{

cout << "Ha-Ha-Ha from function of unmanaged class!" << endl;
//Console: :WriteLine ("Ha-Ha-Ha") ;

//x.ToString() ;

mcP = new mClass() ;

mcP->mcFO0 () ;

delete mcP;

return new uClass();

}

#pragma unmanaged

int _tmain(int argc, _TCHAR* argv[])
{

void *xPoint;

int x = 125;

// TOJNBKO HE CMelrBaTh!
//Console: :WriteLine ("Ha-Ha-Ha") ;

mClass *mc = new mClass();
mc->mcFO0 () ;
xPoint = mc->mcGenerator () ;

delete (mClass*)xPoint;
delete mc;

uClass *uc = new uClass|();
uc->ucko0 () ;
xPoint = uc->ucGenerator () ;

delete (uClass*)xPoint;
delete uc;

return 0;

}

JmcTuur 14.1.



Ynpasiasiemasi 6udjnoTexa

Co3aaHue Koga ynpasnsieMon 6ubnunortekn TpmBuanbHo. Ansa atoro B Visual Studio npeaycMoTpeHbl cneumanbHble onumn. HoBbI NpoekT
co3paetcs kak 6ubnumoteka knaccos (Class Library). C6opka aBToMaTtMyecku nonyyaet pacwupenue .dll.

C# ocHoBbIBaeTCs Ha napagurme OGBEKTHO-ODMEHTMpOBaHHOFO nporpaMmMmnpoBaHusa, NosTomMy 6ubnunoteka knaccos npeacraBnsaeT cobom
BCe TO Xe obbsABNeHne knacca.

MeToabl — UfieHbl Kfacca COCTaBMAT OCHOBY (YHKLIMOHaNbLHOCTU 6UBMoTeknU. Hannume napbl SBHO onpeAensieMblX KOHCTPYKTOPOB —
BbIHY>XAEeHHas Mepa. 3To TpeboBaHWe CO CTOPOHbI Moayns Ha C++, ucnonb3ytowero 6ubanoTeky. TaMm HEBO3MOXHO CO3AaTh 06bEKT 6e3
ABHbIM 06pPa30M 06bABIEHHbBIX KOHCTPYKTOPOB YMOMYAHUS U KOMMPOBAHUS:

using System;

namespace CSLib00

{

public class Classl

{

// SIBHOe OOBABJIEHME KOHCTPYKTOpa 0e3 IapaMeTposB.
public Classl ()

// SlBHOe OOBABJIEHME KOHCTPYKTOPa KONMPOBAHMA.

// KOHCTPYKTOp C ONHMM [apaMeTPOM — CCHUIKOM Ha

// OOBEKT - MNmpencTaBUTeslb COOCTBEHHOTO KJjacca.

// VIMEHHO TakKye KOHCTPYKTOPE HAaBHBANTCS KOHCTPYKTOpaMu
// KONMPOBAHMS.

public Classl (Classl cKey)

{

}

// Peammzsaumsa GyHKUMOHAJIBHOCTM. MeTonm - ujieH kjiacca Classl Summ.
public int Summ(int keyl, int key2)

{

Console.WriteLine("this is Summ from CSLib00.d11l");

return (keyl + key2);

}

}

}

Ynpagsiasiemasi 0u01M0TeKa B YIIPABJIeMOM KoOJie

Mcnonb3oBaHue ynpasnsieMoit 6ubnnoTekn B ynpaBnseMoM KoAe TpuBManbHo. MMaBHaa npobnema, KoTopasi BO3HMKaET nNpu pa3paboTke
MPUIOXKEHUSA, NCMONb3YIOLWEro Ko4 ynpasnsieMon 6nbnmotekn, — nobaeutb ccobinky (Add Reference) Ha 6ubnmoteyHyto c6opky. s aToro
HYXHO yKa3aTb MecTopacrnosloXxeHne cbopku B COOTBETCTBYIOLLEM ANANIOFOBOM OKHE.

Mocne 37oro Visual Studio konupyeT c60pKy B AMPEKTOPUID, B KOTOPOW pacrnonaraetcsl paspabaTtbiBaeMblii koa. Mpu cornacoBaHmm
MPOCTPaHCTB MMEH (onepaTop using WM UCMONb30BaHWE MOJIHOMO MMEHN C TOYEYHOW HoTauumen) 6ubnuoteyHoro Mmoayns n Moayns
KNneHTa, 6MbnmnoTeyHble Kacchbl U MeToAbl FOTOBbI K MCMOSIb30BaHUIO B KOAe KJIMEHTa:

using System;

namespace CSClient
{
class Program
{
static void Main(string[] args)
{
// Boecb MCHOONb3yeTCs TOodeuHas HOTaUMS.
// SlBHOe ykasaHMe MNPMHAAJIEXHOCTM MMEHM KJjacca
// npocTpaHcTBy mMeH CSLib00.
CSLib00.Classl cl = new CSLib00.Classl();
// Cospmanu oB6BEeKT, BaTeM BH3BBaeM MeTomn!
Console.WriteLine ("the res = {0}", cl.Summ(l, 2));
}
}
}

Ynpagsiasiemasi 0u0J1H0TeKa B HEYyNPaBJIsieMOM KoOJie

Oco6eHHOCTU pa3paboTKu HeymnpaBisSeMoro NPOrpaMMHOro KoAa, MCMosib3YIOWero ynpasnsemyto 6M6M0TeKy, COCTOAT B C/IEAYIOLLEM:

® HeynpasisieMblii KO TpaHCAMpyeTcs ¢ onunen /clr;

e nobaBnsieTcs ccbisika Ha 6MbMoTeUHYO CO0pKY;

e onpeaenseTcs ynpasnsemas GyHKUUS, B Tefle KOTOPOW C NMOMOLLbIO onepaTopa gcnew co3aaeTcs 06bekT 06bsBAIEHHOr0 ynpaBnseMomn
6unbnmnoteke Knacca, OT MMEHU KOTOPOro Bbi3biBaeTcs 6ubnmoteyHas pyHKUMS.

#include "stdafx.h"
#using <mscorlib.dll>
using namespace System;
using namespace CSLibO00;

#pragma managed
void managedLibStarter ()
{
Classl cll = gcnew Classl();
Console: :WriteLine ("{0}",cll.Summ(1,2));



}

#pragma unmanaged

int tmain(int argc, TCHAR* argv[])
{
printf ("QWERTY\n") ;
managedLibStarter () ;
return 0;

}
Bb130B HeynpaBJisieMbIX (PYHKIHUA H3 yIPaBJIsieMOro MOIYJIst

CHauana onpegeneHue.

MnaTdopMHbIN BbI30B — 3TO cny)ba, KOTopas No3BosieT yrnpaBisieMOMYy NMPOrpaMMHOMY KOAY Bbi3blBaTb HeyrnpasasieMble hyHKLUU,
peann3oBaHHble B 6MbnnoTekax AMHaMnyeckom komnoHosku (DLL), Hanpumep, dyHkumn 6mubnmotek Win32 API.

Cnyx6a nnatgopMHOro Bbi3oBa obecrneuynBaeT NOUCK M BbI30B 3KCNOPTMPYEMON DYHKUMM N B Cllydae HeobxoamMocTm obecneumBaeT
MapLuanuHr ee napameTpoB (NepeAadyy napaMeTpoB Yepes rpaHuubl npouecca).

MnaTdOopMHbIN BbI30OB MO3BOMSIET YNPaBAsATb 3HAYNTENBHOM YacTblo ONepaLMOHHON CUCTEMbI MOCPEACTBOM Bbi3oBa dyHKUMI Win32 API u
apyrux 6mbnuotek DLL. B pononHeHne k Win32 API, yepe3 nnaTtdOpMHbI BbI30B AOCTYMHbI MHOrne apyrue nHtepdericol API n DLL.

Bbi30B HeynpaBnsieMblX yHKUMIA cpeacTBamMu NaaTchopMHOro Bbi30Ba NpeanosiaraeT ceaylolme AeiCTBUS:

naeHTMduKaumsa BbiabiBaeMon GyHKUMn B 6ubnuoteke DLL;

co3faHue Knacca AJ1sl COXpPaHeHUs Bbl3biIBaEMON (DYHKUUU;

obbaBneHne npototuna (!) BbI3biIBAaEMON (PyHKLMKN B yrpaBisieMOM Koae;
BbI30B (DYHKLMW.

Mpu BbI30Be HeynpasnsieMoi PyHKUMU NAATOOPMHbIN BbI30B BbIMOMHSAET CEAYIOLWY0 NocieA0BaTelbHOCTb AENCTBUIA:

onpegenseTcs MecToHaxoxaeHne DLL-6ubnnoteku, coaepxallen dyHKUMIO;

DLL 3arpyxaeTcs B NnaMsTb;

onpeaenseTcs MecTtopacnosioxeHne Bbi3biBaeMoin MyHKUMM (aapec PyHKUMKM B NamMaTu);
3Ha4YeHUs napamMeTpoB MYHKLMM 3aHOCATCH B CTEK;

B C/ly4yae Heo6XoANMMOCTU OCYLLECTBASIETCS MapLUanuHr AaHHbIX;

OCYLLEeCTB/ISIETCS Nepefaya yrnpaBieHUs HeynpaBnseMon pyHKumMu.

B nyuwwnx Tpagmumusx .NET onpeneneHve MectoHaxoxaeHus mn 3arpyska DLL, a Takxe onpeneneHue MecTononoXeHuns agpeca gyHKuMn B
namsiT1, BbIMOJTHSETCA TOSIbKO NMpPU NEPBOM Bbl30BE DYHKLUMUM.

HNnentudukanus BoI3bIBaeMOH (PYHKIIUH

NaeHTudukaumsa dyHkuun DLL npeanonaraert:

® yKa3laHue MMEHU Bbi3biBaeMOWN (pyHKLMN;
® yKasaHWe UMeHu copepxallen ee 6Mbnnotekn DLL (MMeHUn daiina).

Hanpumep, naeHtndurkaums dyHkumm MessageBox BkoyvaeT nma (MessageBox) n uma danna (User32.dll, User32, nnn user32).
MporpaMMHbIN MHTepdenc npunoxeHuii Microsoft Windows (Win32 API) MoXxeT coaep>aTb HECKONIbKO Bepcuii pyHKumMn. Hanpumep,
Bepcum PyHKLUMA, KOTopble paboTaloT C CMMBOSIAaMU U CTpoKaMu: ans 1-6anToBbix cMMBonoB — ANSI 1 ana 2-6aliTOBbIX CUMBOJIOB —
Unicode.

Tak MessageBoxA aBnseTcs TOUKOM Bxoda Ans pyHkumn MessageBox Bepcum ANSI, a MessageBoxW — TOYKOM BXOAa AJ1S1 aHANOMMYHOWN
dyHkunmn Bepcum Unicode.

MmeHa dyHKUWIA, pacnofniaraeMbix B onpeaeneHHon 6mbnmoteke DLL, HanpuMep, user32.dll, MOXXHO MOAy4YnTb C NOMOLWbIO psiaa
MHCTPYMEHTOB B peXUMe KOMaHAHOM CTpokun. Hanpumep, Anst noayvyeHnss UMeH dYHKUUIA MOXHO MCMOMb30BaTb BbI3OBbI

dumpbin -exports user32.dll
nnn

link —-dump —-exports user32.dll.

Co3nanne kJjacca Uisl pa3MmelieHust 6M0M0TeYHOI PyHKIUM

OTa AesTeNbHOCTb Ha3bIBAETCs YNAKOBKOM HeynpasisieMoi dyHKUMM B 06epTKy ynpaBisieMoro kniacca.

Ha camom aene HeynpaBnsieMble YHKLUUU MOXHO M He obepTbiBaTb. Ho 3To yA06HO, NOCKONbKY npouecc onpeaeneHus dyHkumi DLL
MOXET 6bITb TPYAOEMKMM M NPeacTaBnsATb CO60M MCTOYHMK OLWNOBOK.

[ns 06epTbiBaHMUS MOXHO MCMOMb30BaTb CYLUECTBYOLUMI KNAcC, MOXHO CO34aTb OTAE/bHbIN KNacc AN KaXaol HeynpaBnsemMoin dhyHKUuK
nmnbo cospaTb OAMH Klacc ANns Bcero Habopa MCnosib3yeMbiX B MPUIIOXEHUN HeynpaBisieMbiX GyHKUMI. B knacce-obepTke ana Kaxaon
BbI3bIBAEMOI BUBINOTEUHON DYHKUNKM J0KEH ObiTb onpeaeneH CO6CTBEHHbIV CTaTUUYECKMN MeTOA. DTO onpeaeneHne MoXeT BKI4YaTb
OOMNOSNIHUTENbHY MHMOPMaLUIO, HanNnpUMep XapaKTePUCTUKY CMMBOJIbHOMO Habopa unu MHdopMaumio 0 cornalleHum o Bbi3oBax, KOTopoe
Mcrnonb3yeTcs Npu nepeaave napamMeTpoB dyHKUMU. Ecnn 3Ta nHdbopMauns oTCyTCTBYET, UCMOb3YIOTCA COrnalleHus, NpuHaTbie No
YMONYaHuto.

Mocne ynakoBkn yHKUUM B 06epTKYy ee MEeToAbl MOXHO BbI3biBaTb TOYHO TaK Xe, KakK U MeToAbl /1060 Apyroi ctaTuyeckon GyHKumu.
MnatdhopMHbIN BbI30B 06ecneymBaeT nepeaayvy ynpasneHms 6MbnnoTeyHon yHKUNMM aBTOMaTUUYECKMU.

IIpoToTHnbI B ympasJisieMoM Koje

Ons obpaweHns kK HeynpaBnsemoin pyHkummn DLL 13 ynpaBnsieMoro nporpaMMHoOro koga tpebyertcs 3HaTb MMS yHKUMN U MMS 6nbnmotekn
DLL, KoTOpas ee 3KCNopTuUpYyeT.



Pacnonaras atoun I/IHCbOpMaLlI/Ieﬁ, MOXHO Ha4MHaATb CO34aBaTb ynpaBndeMoe onpeaeneHne ansa HeynpaBnﬂeMoH beHKLlI/Il/I, peanmaoBaHHoM B
DLL.

Mpy 3TOM C MOMOLLbIO aTPUBYTOB MOXHO YNpPaBATb NOPAAKOM CO3Z4aHWUS, NNATGOPMHbLIM BbI30BOM (DYHKLIMU U MapLUasvHIOM AAHHbIX B
dyHKUMIO 1 U3 Hee (Nepefadvy 3HaYeHWi NAapaMeTpoB W NoJyYeHe BO3BPALLAEMOrO 3HAUYEHUs):

using System.Runtime.InteropServices;
[DllImport ("user32.dl1l") ]
public static extern int MessageBox (int hWnd,
String text,
String caption,
uint type);

MoBeaeHWe ynpaBisieMoro NporpaMMHOro Koza npu ero BbINOJIHEHWUM 3aaeTcsi 3HaYeHUsIMM nonel atpubytos. Cnyxba nnatdopmMHOro
Bbl30Ba paboTaeT B COOTBETCTBUM C HABOPOM CTaHAAPTHbLIX 3HAYEHUI pa3NMYHbIX Nofel aTpubyToB, KOTOPblE XPaHATCA Kak MeTajaHHble B
cbopke.

B cnepytowen tTabnuue npeacTtaBneH MosHbIA Habop nonen aTpnubyToB, MMEKOLWMX OTHOWEHME K NNaTGOPMHOMY BbI3OBY. [N KaXxAoro noss
B Tabnunue umeeTcs CTaHAapTHOE 3HAYEHMEe U CCblIka Ha CBeAEHUSl OTHOCUTENTIbHO MCMOMb30BaHMsl 3TUX NOSIeN AN onpeaeneHuns
HeynpaBnseMmbix dyHkunii DLL.

YnpaBneHue cnyx6oi niathoOpMHOro Bbi30Ba CBOANTCS K MPUMEHEHUIO nosier aTpubyToB. 3HaHWe NpaBua NpUMEHeHUs nonen atpmbyToB —
OCHOBa yrnpaBJieHnst cny>x60i nnatdopMHOro Bbizosa!

Mone OnucaHue
BestFitMapping OTKJ/I0OYaeT Hausyyllee COOTBETCTBUE
CallingConvention 3ajaeT cornalleHne o BbiI30BaX, KOTOPOE AO/HKHO MCMOJSIb30BaTbCs NpuW nepegade apryMeHToB MeToAoB. Mo

yMon4yaHuto ucnonbsyetcs WIinAPI, yto cootBeTcTByeT _ stdcall ans 32-pa3psiaHbix naaTtdopMm Ha OCHOBE
npoueccopa Intel

CharSet YnpaBnsieT nepegayent UMeH 1 3a4aeT cnocob MapluaanHra CTPOKOBbIX apryMeHToB B dyHKuUuto. CTaHaapTHoe
3HayeHue — CharSet.Ansi

EntryPoint 3agaeT Touky Bxoaa DLL ans Bbi3oBa

ExactSpelling YKa3bIBAET, AO/KHA 1 6bITb MU3MEHEHA TOYKA BXOAa B COOTBETCTBMU C CMMBOJIbHbIM HabopoM. CTaHAapTHoe
3HaYeHWe BapbMpyeTcs B 3aBUCUMOCTU OT A3blKa NPOrpaMMMpoBaHUS

PreserveSig YKasblBaeT, A0/HKHA MM ynpaBasemMas noAnucb Metoga 6biTb NpeobpasoBaHa B HeynpaBaseMyto NoAMuUCh,

KOTOpasi BO3BpallaeT 3HadeHne HRESULT y ana BO3BPALLAEMOro 3Ha4eHUS MMEET AOMOJIHUTENbHbIN apryMeHT
[out, retvall,

[To yMOnyaHUIo UCMonb3yeTcs 3HayeHue true (I'IO,D,I'II/ICb HE AO0JIXKHa I'IpeO6pa3OBbIBaTbCFI)

SetLastError Mo3BosISeT Bbi3biBalOWEMY 06BbEKTY AN onpeaeneHns dakTa oWwnbKM Npu BbINOJHEHUM METOAA MCMOb30BaTh
API-dyHKUMIO Marshal.GetLastWin32 Error, B Visual Basic mo ymMonyaHuio ncnonb3syercs 3HavyeHue true; B C#
n C++ — 3HayeHue false

ThrowOnUnmappableChar YnpaBnsieT BO3HUKHOBEHMEM UCK/IIOYEHUS MPU MOSIBNIEHUM HEComnocTaBMMoro cuMeona Unicode, KOTopbIit
npeobpasyetcs B cumBon ANSI "2"

Yka3aHue TOYKH BXoJa

Touka Bxofa onpefenseT pacnonoxeHue gyHkumm B DLL. B ynpaBnseMoM npoekTe UCXOAHOE MMS MU MOPSAKOBLIA HOMEP TOYKM BXOAA
yHKUMM HaszHaueHWs onpenenseT 3Ty PyHKUMIO B rpaHMLAax B3aMMOAENCTBUS. MOXHO Take COMOCTaBUTb TOUKY BXOAa C APYrUM UMEHeM,
dakTMyeckn nepenMeHoBbIBast GyHKUMIO.

Ons nepenMeHoBaHus dyHKUMM DLL BO3MOXHbI cneaytolme npuymnHbl:

® yTObbI M3bexaTb NCNonb3oBaHns UMeH API-cbyHKUWUIA, YYBCTBUTESbHbLIX K PErUCTPY 3HAKOB;

e yTO6bl NPUBECTU UMEHA B COOTBETCTBME C CYLLECTBYHOLIMMN CTaHAAPTaMU MMEHOBAHMUS;

® yTOObI cAenaTb BO3MOXHbIM BbI30B (hYHKLNI, MPUHUMAOWMX AaHHbIE pa3sHbIX TUNOB (06bSBASS HECKOJIbKO BEPCUIA OAHOM U TOW Xe
dyHKkummn DLL);

® 4TOObl YNPOCTUTL NpUMeHeHne API-uHTepdelicoB, KoTopble coaepxaT pyHKkumnn Bepcuii ans ANSI n Unicode.

IlepenmenoBanue ¢pynkuuu B C#

Ons 3apaHunsa yHkumn DLL No MMeHn nnn nopsiaKoBOMY HOMEPY MOXHO MCMONb30BaTh none DllImportAttribute.EntryPoint, Ecnm nmsa
dyHKUMKM B onpeaeneHMn MeToga coBnajaeT C MMeHeM Touku Bxoga B DLL, siBHO 3ajaBaTb yHKUMIO C MOMOLbIO nons EntryPoint He
TpebyeTcs. B npoTMBHOM cnyyae, 4Tobbl ykasaTb UMS UM NOPSAKOBbIA HOMEp, cnefyeT UCMNOb30BaTb OAHY U3 creaytowmnx Gopm
aTpubyTa:

[DllImport ("dllname", EntryPoint="Functionname") ]
[DllImport ("dllname", EntryPoint="#123")]

Mpy 3TOM NOPAAKOBOMY HOMEPY AOJ/KEH NpeALecTBoBaTh 3HakK '#'.

Huxe npuBoauTCa npumep nepeMMmeHoBaHus MyHKUumn. Mma pyHkumMn MessageBoxA 3aMeHsleTCcs Ha MsgBox ¢ moMowbio nons EntryPoint,
HeynpaBnsiemas ¢yHkuns MessageBoxA, KOTOpas SBMASETCA TOYKON BXOAA, B YNpaB/iseMOM KoAe NpeAcTaB/sSeTcs noj numeHem MsgBox:

using System.Runtime.InteropServices;

public class Win32
{
[Dl1lImport ("user32.dll", EntryPoint="MessageBoxA") ]
public static extern int MsgBox (int hWnd,
String text,
String caption,
uint type);



Yka3zanue HaGopa 3HAKOB

Mone DllImportAttribute.CharSet urpaeT ABONHYIO pOsb:

e ynpasnseT MapLlasanuHroM CTpoK;
e onpeaensieT NopsiAoK HaxoXAeHMs NNaTHOPMHbIM BbI3OBOM MMeH (yHKumit B DLL.

HekoTopblie API akcnopTUpytoT ABe BEPCUM (DYHKLUMIN, KOTOPbIE MPUHMMAIOT CTPOKOBbIE apryMeHTbl: y3kyto (ANSI) u wupokyto (Unicode).
Hanpumep, Win32 API gna dyHKkuumn MessageBox cOAEpXUT crneaylolne MMeHa Touek BXoaa:

e MessageBoxA — obecneumBaeT popMaTUpOBaHUE C ncnonb3oBaHneM 1-6aritoBbix cumBonoB ANSI, Ha 4To ykasbiBaeT 6ykBa "A",
pobaBnsemMas B KOHeL, UMeHU Toukn Bxoaa. [pu BbizoBax MessageBoxA MaplanuHr CTpok Bceraa BbinonHseTcs B dopmate ANSI,
KOTOpbI 06bI4HO NpuMeHsieTca Ha nnaTdopmax Windows 98 1 Windows 95;

e MessageBoxW — obecneumBaeT popMaTUpoOBaHUE C NCNonb3oBaHneM 2-6arnToBbix cumBonoB Unicode, Ha uTo ykasbiBaeT byksa "W",
nobaBnsemas B KOHeL, MMEHW TOYKM BXOAa. Npu Bbi3oBax MessageBoxW MapluannHr CTPOK BCerAa BbinonHsaeTca B dopmate Unicode,
KOTOpbI 06bIYHO NpuMeHseTcs Ha niatdopmax Windows NT, Windows 2000 n Windows XP.

MapmaJuHr CTPOK U COBNA/IeHNe HMEH

lMone CharSet MoOxeT NpUHUMaTb cneayrLlme 3HaYeHUS:
e CharSet.Ansi (cTaHAapTHOe 3HayeHue).
Mpwn 3TOM:

1. MnathopMHbIN BbI30B BbIMOJHAET MapLliaanHr CTPOK M3 ux ynpasnseMoro ¢opmata Unicode B ¢opmaT ANSI.

2. Ecnu 3HaveHune nong DllImportAttribute.ExactSpelling oka3blBaeTCs YCTAHOB/IEHHbIM B true, Kak 3TO MPUHATO MO
yMonyaHuto B Visual Basic .NET, nnaTdopMHbIi BbI30B MLLET TOSIbKO YKa3aHHoe uMs. HanpuMmep, ecnu ykasaHo MessageBox,
NNaThOpPMHbIV BbI30B ULLET MMEHHO MessageBox, ECnM OH He MOXeT HalWTuM TOYHOEe NOCMMBOJIbHOE COBMNajeHne, BO3HUKaeT
WCKJ/TIOYEHME NPU BbINOIHEHUU BbI30Ba DYHKLNK.

Korpa 3HauveHue nons ExactSpelling ycTaHoBneHo B false, kak 3TO NPMHATO NO yMonyaHuio B C# n ynpaBnsieMblX paclunpeHmnsx
ans C++, nnat@opMHbIli BbI30OB CHayana uweT TOYHbIN nceBaoHnM (MessageBox), a 3aTeM gobaBneHHoe uMs (MessageBoxA), ecnu
TOYHbIA NCEBAOHMM He HaWAeH.

CnepyeT yuyuTbiBaTb, YTO MEXAHM3M COBMageHust uMeH B dopmaTe ANSI oTiMyaeTcs OT MexaHU3Ma COoBMNafeHUs UMeH B dopmMaTe
Unicode.

e CharSet.Unicode,

Mpu 3TOM NnaTdOopMHbIl BbI30B 0becneymBaeT MapLlUasanHr CTPOK NyTeEM KOMMPOBaHUS CTPOKM M3 UX ynpasnsieMoro gopmaTta B
dopmaT Unicode.

Ecnu xe npu 3TOM 3HauyeHue nons ExactSpelling okasbiBaeTCcs paBHbIM true, AelACTBYET MPUHLMMN COBNAaAEHUS UMEH:
nNaTchOPMHbIV BbI30B ULLET TOJIbKO YKasaHHoe uMs. HanpuMmep, ecnu ykasaHo MessageBox, na1aTOOPMHbIN BbI30B MLLET MMEHHO
MessageBox. ECnM OH He MOXEeT HalTK TOYHOE MOCMMBOJIbHOE COBMNaAeHne, BO3HUKaeT cbol.

A ecnu 3HayeHue nons ExactSpelling ycTaHaBnmBaeTcsa B false, kak 3TO NPUHATO NO ymonyaHuio B C#, nnaTtdopMHbIli BbI30OB
CHayana uwet gobasneHHoe uMs (MessageBoxW), a 3aTeM — TOYHbIN NceBAOHUM (MessageBox), ecnn f06aBNeHHOE UMS HE HalAeHo.

e CharSet.Auto,

Mpu 3TOM NAaTdOpPMHbI BbI30B BbibnpaeT mexay dopmatamu ANSI 1 Unicode BO BpeMsi BbINOSHEHUSI B COOTBETCTBMM C NAaTHOpMoit
Ha3HayeHus:.

IIpumep. Ykazanue nadopa cumBoJioB B C#

Mone DllImportAttribute.CharSet onpegenseTr Habop cMMBOOB Kak 6a3oBbii Habop ANSI unu Unicode. Habop cumBonoB onpeaensiet
PEXMM BbINOMHEHUS MapLllanvHra CTPOKOBbIX apryMeHToB. N5 ykasaHus Habopa CMMBOJIOB NMPUMEHSETCS OAMH U3 CReayrlunX BapMaHToB
aTpubyTa:

[DllImport ("dllname", CharSet=CharSet.Ansi) ]
[Dl1lImport ("dllname", CharSet=CharSet.Unicode) ]
[DllImport ("dllname", CharSet=CharSet.Auto)]

B creaytolleM npuMepe nokasaHbl TPU yNpasBaseMblx onpeaeneHns dyHKumMm MessageBox ¢ aTpubyTaMu, 3a4aoWwinMm Habopbl CMMBOJIOB. B
NnepBoM ornpefenieHnn, B KOTOPOM 3HaueHne nons CharSet He 3a4aHO, MO YMOMYAHWUIO NMPUHUMAETCS Habop cumeosioB ANSI:

[DllImport ("user32.dl1l") ]
public static extern int MessageBoxA (int hWnd, String text,
String caption, uint type);

[DllImport ("user32.dl1l", CharSet=CharSet.Unicode) ]
public static extern int MessageBoxW(int hWnd, String text,
String caption, uint type);

[DllImport ("user32.dll", CharSet=CharSet.Auto) ]

public static extern int MessageBox (int hWnd, String text,
String caption, uint type);

ITpumepsl muardopmuoro BoizoBa. MessageBox, Beep, PlaySound

Mog MIAT®OPMOW HA3HAYEHMUS noHumaeTcs nnatdopma, KOTOpPol NpefHasHayeHa 3akoaMpoBaHHas B aTpubyTtax uHdopMaLums.
EctectBeHHO, 310 .NET.

B apyrux nnatdopmax cnyx6bl nnaTtopMHOro BbidoBa HeT. Hukakas Apyrasi niatdopMa NpoCcTo He CyMeeT NpoynTaTb U NOHSATb 3HAUYEHne
nonen atpubyTos.



Huxxe AeMOHCTpupyeTCs onpeaeneHne n Bbi30B PyHKUMN MessageBox n3 6ubnmnotekn User32.dll, B kauecTBe aprymeHTa nepepaercs
npocras ctpoka. 3HayeHue ansa atpubyTta nons DllImportAttribute.CharSet yctaHoBneHo B Auto, 310 no3sonseTt nnatdopme
Ha3Ha4yeHMsa CaMoCToATeNbHO OnpeaensiTb pa3Mep CMMBOJIOB M BblIBMpaTb MapLianuHr CTPOK:

using System.Runtime.InteropServices;

public class Win32 {
[DllImport ("user32.dll", CharSet=CharSet.Auto)]
public static extern int MessageBox (int hWnd, String text,
String caption, uint type);

public class HelloWorld {
public static void Main() {
Win32.MessageBox (0, "Hello World", "Platform Invoke Sample", 0);
}
}

NHdopmauma o dyHkumm Beep B xennax no C# otcyTtcTByeT. Takoh dyHkumumn B .NET HET. OgHako cnocobbl 3actaButb C#-npunoxexHve
"nponuwatb" Bce xe cyllecTByloT (Nnepeaava dyHkumm Console.Writeline napameTpa C COOTBETCTBYIOLLEN escape-nocief0BaTe/lbHOCTbIO
He B cYyeT).

Utak, dyHKuuns

Beep

obecneuymBaeT reHepaumto simple tones (NpocTbix 3ByKOB) Ha cnukepe. OYHKUMSA BbINOJHAETCS CUHXPOHHO; OHa He BO3BpallaeT
ynpaBfieHUst 0 TeX Mop, Noka He 3aBepLUUTCS 3ByYaHMe.

BOOL Beep (
DWORD dwFreq,
DWORD dwDuration
)i

MapameTpbl

dwFregq

YacToTHas xapakTepucTuka 3ByKa B repuax. [uanasoH 3HayeHuli 3TOro napamMeTpa OrpaHWYeH cneayowmMmn BennymHamm 37-32,767
(Ox257 Ox7FFF)

B Windows Me/98/95 ¢dyHKuUMs Beep 3TOT napaMeTp UrHOPUpPYET.

dwDuration
MpoAoNXKNTENBHOCTb 3BYYaHUS B MUJIMCEKYHAAX.
B Windows Me/98/95 ¢dyHKuUMs Beep 3TOT napaMeTp UrHOPUpPYET.
Bo3BpalwaemMoe 3Ha4yeHue

34ecb peyb UAeT 0 HeynpasnsieMon GyHKUUKU, Cyas Mo BCeMY, peanu3oBaHHon B C++. Tak BOT, MpW yCMNeLwWHOM BbIMO/IHEHUN DYHKLUSA
BO3BpallaeT HeHyneBoe 3HayeHue. B C++4 Takue 3HayeHus COOTBETCTBYIOT 3HaueHunio UCTUHA.

B npoTMBHOM cflyyae BO3BpallaeTcs HyneBoe 3HayeHue, To ecTb JIOXKb:

using System;
using System.Threading;
using System.Runtime.InteropServices;

namespace BeepByWin32API
{

// Import a Beep() API function.

class Classl
{
// TaxuMm oBpazoM MOJlydaeM BO3MOXHOCTB MCIOJIb30BAaHMA MMIODTUDPYEMBIX
// byHxumit B npusioxesHun .NET.

[DllImport ("kernel32.dl1l") ]
private static extern bool Beep(int frec, int dur);
// VimnopTupyercs oyHxumsa PlaySound() .
[DllImport ("winmm.dl1l") ]
public static extern bool PlaySound(string pszSound,
int hmod,

int fdwSound) ;
// KoHCTaHTH, HeOOXOIMMEBIE IJIs MCIOJIb30BaHus PlaySound. ..
public const int SND FILENAME = 0x00020000;
// 3a KOHKpPEeTHOe 3HAaueHMue apaMeTpa s He pydanchb. llomobpas cam.
// VirpaeT - ¥ JaOHO. ..
public const int SND ASYNC = 0x0010;//0x0001;

// The main entry Point for the application.

static void Main(string[] args)

{

int i;

// Vi3BlekaeM 3BYyK NOCPEACTBOM escape-I0CJeNoBaTeJIbHOCTHU.
Console.WriteLine ("Ipomumum. .." + "\alalalalalalalalala");



Console.WriteLine ("M eme...");
for (i = 0; 1 < 10; i++) {Console.Write("\a"); Thread.Sleep(1000);}

Console.WriteLine ("Haxmmu Any Key IOJiS NPOIOJIKEHMS OIBITOB...");
Console.ReadLine() ;
// VI3BjleKaeM 3BYK NOCPEICTBOM ofpamenud k GyHrumm API Beep() .
// Frequency of the sound, in hertz.
// This parameter must be in the range 37 through 32,767 (0x25 through O0x7FFF).
// Duration of the sound, in milliseconds.
Beep (800,200) ;
Beep (500,1000) ;
Beep (100, 500) ;
Beep (1000,2000) ;
Beep (0x25,2000) ;
Beep (0x7FFF,2000) ;

Console.Writeline ("Haxvy Any Key Iy NPONOJDKEHMS OIEITOB...");
Console.ReadLine () ;

for (i = 0; i < 10; i++)
{
PlaySound ("Trumpetl.wav", 0, SND FILENAME|SND ASYNC) ;

}

JincrTuur 14.2.
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BBepeHue B nporpaMmMmupoBaHue Ha C# 2.0

15. lekuunsn: MNMoToku: Bepcusa ana nedatm m PDA
B aTon NneKkunn pacckasblBaeTca O NpuHUMnax yrnpaBneHUsa NOTOKaMU B A3blKe C#

Mpouecc — 06beKT, KOTOpbI co3gaeTcsa OnepaunoHHOM CucTeMon Ans nNpuaoxeHus (He ans npunoxenus .NET) B MOMeHT ero 3anycka.
XapakTepusyeTcsi CO6CTBEHHbIM aipeCHbIM NMPOCTPAHCTBOM, KOTOPOEe HamnpsiMyk HeAOCTYMHO APYrMM npoLeccam.

MoTok. B paMkax nmpouecca Co34atoTca NOTOKM (OAMH — NEepPBUYUHBIN — CO3A4aeTcs BCeraa). OTO NocieA0BaTeNIbHOCTb BbIMO/HSAEMbIX KOMaHA
npoueccopa. B npuaoxeHnMn MoxeT 6biTb HECKO/TbKO MOTOKOB (MEePBUYHbINA MOTOK M AOMONHUTENbHbIE MOTOKM).

MoTOKM B MpoLecce pa3aenstoT COBMECTHO MCMO/b3YEMble AaHHbIE U UMEKT CO6CTBEHHbIE CTEKW BbI3OBOB U JIOKabHYIO NaMATb MNOTOKa
(Thread Local Storage — TLS). TLS noToka coaepXuT MHbOpPMaLnUo 0 pecypcax, UCNoNb3yeMbiX MOTOKOM, O perncrpax, COCTOSSHUM NaMaTu,
BbIMOJIHAEMOM MHCTPYKLUUN NpoLeccopa.

O6Lee ynpaBneHe BbINOHEHWEM NMOTOKOB OCYLLECTBASIETCS HAa YpoBHe OC. HeT H14Yero, Kpome BbIMOTHSAOLWMUXCS NOTOKOB, KOTOPLIMU
pYKOBOAUT ynpasnstowmii notok OC. B 3ToOM ynpasnsioleM NoToke NpMHMMAETCa pelleHne OTHOCUTENIbHO TOro, Ha MPOTSAXEHUU KaKoro
BpEeMeHW 6yZeT BbINOJHATLCS AaHHbIA NOTOK. Ynpasnswwmii noTok OC npepbIBAeT BbiMOJHEHNE TEKYLLEr0 NOTOKA, COCTOSIHUE NPEPBaHHOMoO
notoka ¢ukcupyetcsa B TLS, nocne yero yrnpasfieHne nepeaaetcs ApyroMy rnoToKy.

B NpunoxeHnn BCe MOTOKW BbIMOJIHAIOTCA B paMKax o6Llero agpecHoro npocTpaHcTea. M XoTa opraHusauus B3aMMOAENCTBUS Mexay
NoToKaMM, BbIMOJIHAEMbIMU B 06LLEM MPOLECCE, NPOLLE, NPV 3TOM BCe paBHO TpebyeTcs crneunanbHblii MHCTPYMEHTapuii (Kputuiyeckue
CeKLMM, MbIOTEKCbI 1 ceMadopbl) M OCTAETCA MHOXECTBO MpobsieM, pelleHne KOTOpbIX TpebyeT BHUMaHUSA CO CTOPOHbI NPOrpaMMucTa.

Onsa obecrneyeHuns B3aMMOAENCTBMSI MOTOKOB B Pa3sHbIX npoueccax UCNoNb3yrTCA KaHanbl, obMeH MHd)OpMaLJ,MeVI yepes KoTopble
obecneunBaeTcs cneynanbHbIMU CUCTEMHbBIMU cpeacrteamu.

[Tpouecc Win32 COBMECTHO HCTIOUIL3YEMBIE JIAHHEIE
[Torok 1 [Torok 2
Crek suizosoi | TLS Crek sbizosos | TLS

MHOIOMOTOYHASA OC. Mpexzae Bcero onepaumMoHHas cMcTeMa AoJKHaA AoNyckaTb nNapanfiencHyto (NceBaonapannenbHyo) paboty
HECKObKMX Mporpamm.

MHOronoTo4YHoe NPWUIOXKEHNE: OTAEsbHblE KOMMOHEHTbl paboTatoT 0O4HOBPEMEHHO (NCEBAOOAHOBPEMEHHO), He Melas Apyr Apyry.
Cny4aun Ucnonb30BaHWUsS MHOMOMOTOYHOCTM:

BbINOJIHEHWE ANUTENbHbBIX NpoLefyp, XOAOM BbIMOSIHEHUS KOTOPbIX HAaA0 yNpaBnaTh;

dyHKUNOHaNbHOe pa3saeneHne NporpaMMHOro Koaa: Mosb3oBaTenbCkui MHTepdeic — dyHKUuMM 06paboTkmn nHpopMaumm;

obpalleHne K cepBepaM U cnyx6am MHTepHeTa, 6a3aM AaHHbIX, Nepefayda AaHHbIX MO CeTH;
O[HOBPEMEHHOE BbIMO/IHEHWE HECKONbKUX 3afay, UMEILMX Pa3NYHbIA NPUOpPUTET.

Buabl MHOronoToOYHOCTU:

e [lepekntoyaTtesibHasi MHOronoTo4yHocTb. OCHOBa — pe3uAeHTHble nporpamMmsbl. MNporpamMma pasmellanacb B NaMaTU KOMMbOTEPA BNIOTb
[0 nepesarpy3Kku CUCTEMbI, U ynpaBneHne el nepeaaBanock KakMM-nnb6o 3apaHee cornacoBaHHbIM cnocoboMm (npeaonpeneneHHon
KOM6MHauunen knaBuw Ha KnaBsuaType).

e CoBMecTHass MHOronoTOYHOCTb. Mepeaaya ynpasfieHMa OT O4HOM NporpaMmMbl Apyroi. Mpu 3ToM Bo3BpalleHMe ynpaBneHns — 3To
npob6sieMa BbIMOSHSEMOWN NporpaMMbl. Bo3MOXHOCTb 6/10KMPOBKKN, NMPU KOTOPOW aBapuiiHO 3aBepLatotcst BCE nporpamMmbl.

e BbiTecHsitoWwas MHOronoTo4YHocTb. OC LUeHTpannM30BaHHO BblAENSET BCEM 3anyLLEHHbIM MPUTOXEHUSM ONpeaeneHHbI KBaHT BPEMEHU
ANS1 BbINOSTHEHUS B COOTBETCTBUWU C NMPUOPUTETOM MPUOXEHUS. PeanibHast BOSMOXHOCTb paboTbl HECKOIbKUX MPUSIOXKEHUIN B
NMCEBAOONMAPANINIE/IbBHOM pexuMe. "3aBucaHue" ogHOro NpuioXeHust He ABNSIETCA KPaxoM AN BCEM CUCTEMbl M OCTaBLUMXCS
MPUSIOXKEHUNA.

I[OMel-[ MNPUJI0KCHUSA

BbinonHeHne npunoxeHuit .NET HaunHaeTcsa ¢ 3anycka .NET Framework. 3To npouecc co CBOMMM MOTOKaMu, cneunanbHbiMyM aTpubyTamm u
npaBuiaMm B3aMMOAENCTBUSA C ApyrMMn npoueccamu. Mpunoxennsa .NET BbinonHstotTca B OAHOM npouecce. ns 3TUX NMPUNOXEHNI
npouecc .NET Framework vrpaet ponb, aHasorMyHyt ponun onepaumoHHoO cMcTeMbl Npyu obecnevyeHmmn BbINOSIHEHWUS MPOLECCOB.

BeinonHsiemble B npouecce .NET Framework .NET-npunoxeHus Takxxe n3onupytoTcs apyr ot agpyra. Cpeacrsom msonsumn .NET-
NPUNOXEHNI ABASIOTCA AOMEHbBI NMPUNOXKEHWNIA,



Mponece .NET Framework

JTOMEH MPHITOREHAT A | | JoMen npunoxenus B

CoBMeCTHO HCMONB3YEMBIC TaHHBIC CoBMeCcTHO HCIOIB3VEMEBIC TAHHBIC
]

Morok 1A Morok 2A | IMorok 1B

Crek TLS Crek TLS Crek TLS

BLI30BOB BLI3OBOB BBLIZ0OBOR
|

JoMeH npunoXxeHus nsonmpyeT (Ha IOFMYECKOM YPOBHE) BbIMOSIHAEMbIE NMPUSIOXEHUS U UCMOMb3yEMblE B €ro paMkax pecypcbl. B
npouecce .NET Framework MOXeT BbINOSIHATbCA MHOXECTBA AOMEHOB MPUAOXeHUN. MNMpn 3TOM B paMKax OAHOro AOMeHa MOXeT
BbIMOIHATLCS MHOXECTBO MOTOKOB.

®YHKLMOHANBHOCTb M OCHOBHbIE CBOMCTBA JOMEHa NPWUIOXKEHUSI peasn3ytoTcs B kacce System.AppDomain,

MeToab! knacca

System.AppDomain Onucanue
CreateDomain () Cratnueckuii. Co3gaeT HOBbI JOMEH MPUITOXKEHUSA
GetCurrentThreadId () CraTnuyeckuii. Bo3BpallaeTt Id TeKyLlero notoka
Unload () CraTnyeckunin. [1ns BbIrPy3KM U3 nNpoLecca yKa3aHHOro AOMeHa MpuioXeHus
BaseDirectory CsolicTBo. Bo3BpalyaeTt 6a30Bbivi kaTanor, KoTopblii ucnonb3yetrcsa PACMO3HABATEJIEM ans noucka
HY>XHbIX MPUIOXeHWI0 c60poK
CreatelInstance () Co3paeT 06beKT 3a4aHHOro Tuna, ornpeaeneHHoro B ykasaHHon cbopke
ExecuteAssembly () 3anyckaeT Ha BbIMNoJIHeHMe c60pKy, MMSA KOTOpPOM 6bl10 yKasaHo B KayecTBe napameTtpa
GetAssemblies () BosBpalyaeT cnucok c6opok, 3arpy>XeHHbIX B TEKYLUUIA JOMEH MPUTOXKEHUS
Load () 3arpyxaet c60pKy B TEKYLUNIA AOMEH MPUNOXEHUS

TaknM 06pasoM, MHOXECTBO BbINOHAEMbIX .NET-NpUNoXeHWIA orpaHMyeHbl 06beKTaMm — NpeacTaBUTeNsaMm Knacca System. AppDomain,

[JomeH obecrneumnBaeT BbIMOJHEHNE MPUNOXKEHUS. TpUIoXKeEHME MOXET "NPOBECTU MHCNEKLUMIO MOrPaHNUYHON CryX6bbl", TO €CTb NONYyUYUTb
[OCTYN K 06beKTy-A0MeHY.

Mpumep. MNpunoxeHne-nHcnekTop. MNonyyaeT CCbiIKy Ha TEKYLMA AOMEH NMpuoXeHUs (CBOW COBCTBEHHbIN AOMEH) U UCCNeayeT HEKOTopble
CBOWMCTBa AOMEHa:

using System;

namespace Domains 00

{

class Classl

{

static void Main(string[] args)

{

AppDomain appDl = AppDomain.CurrentDomain;
AppDomain appD2 = Threading.Thread.GetDomain () ;

if (AppDomain.ReferenceEquals (appDl, appD2))
Console.WriteLine
("The same! {0}, {1}.",appDl.FriendlyName, appD2.FriendlyName) ;

else
Console.WriteLine
("Different! {0}, {1}.",appDl.FriendlyName, appD2.FriendlyName) ;
if (null != appDl.DynamicDirectory)
Console.WriteLine("{0}",appDl.DynamicDirectory) ;
else

Console.WriteLine ("No DynamicDirectory.");

if (null != appDl.RelativeSearchPath)
Console.WriteLine ("{0}", appDl.RelativeSearchPath) ;
else
Console.WriteLine ("No RelativeSearchPath.");
}
}
}

Takum 06pa30M, CCblJIKa Ha TeKyLLl,IAVI AOMeH MoXeT 6bITb nony4yeHa:

® KaK 3HayeHue CTaTUYecKoro CBoKMCTBa System.AppDomain.CurrentDomain;
® KaK pe3ynbTaT BbINONHEHMA MeToAa System.Threading.Thread.GetDomain () :

B pamkax npouecca (npouecca .NET Framework) MoxeT 6bITb CO34aHO MHOXECTBO AOMEHOB (06BbEKTOB-AOMEHOB), NPMUYEM HOBbIE LOMEHbI
MOXHO CO34aBaTb HEMOCPEACTBEHHO B xoA4e BbiNosHeHus .NET-npunoxeHus. MNMopoxaeHne HOBbIX AOMEHOB obecneymBaeTcs YeTBEPKOM
CTaTUYECKUX Neperpy>XXeHHbIX MeToaoB — YsieHoB knacca AppDomain ¢ nMeHeM CreateDomain,

e Co3spaeTcs HOBbIl AOMEH npunoxeHna ¢ MMeHeEM, 3aaHHbIM CTpOKOﬁ-ﬂapaMeTpOM:

public static AppDomain CreateDomain (string);



e Co3paeTcs HOBbI AJOMEH MPUSIOXEHUS C UMEHEM, 3aZlaHHbIM CTPOKOM-NapaMeTpoM, B paMKax CyLLEeCTBYOLEN MOUTUKN
6e3onacHocTu:

public static AppDomain CreateDomain (string, Evidence);

e Co3gaeTcsl HOBbIV OMEH MPUIOXKEHMA C ncnonb3oBaHMeM the specified name, evidence, and application domain setup information:

public static AppDomain CreateDomain (string, Evidence, AppDomainSetup) ;

e Co34aeTcsl HOBbI JOMEH MPUOXEHNS C UMEHEM, 3aJaHHbIM CTPOKOM-NapaMeTpoM, B paMKax CYLLECTBYHOLLEN NOUTUKM
6e30MacHOCTM, ykasaHueM 6a30BOro KaTasora, B KOTOPOM MPOBOAMT MOWCK pacrio3HaBaTeslb CH0POK, yKasaHueM 6a30BOro Kartanora
AN MomucKa 3aKpbITbiX C60pOK, hlaroM ynpasieHUs 3arpy3koit cGopku B JOMEH MpPUOXKEHMUS:

public static AppDomain CreateDomain (string, Evidence, string, string, bool);
A KTO B IOM€eHe )KUBeT?

Mpunaraemblii NpUMep AEMOHCTPUPYET MEeToAbl aHannsa npouecca, AoMeHa U notokos (B .NET MOTOKMU M COOPKKU TakXe MpeAcTaB/eHbI
06beKTaMM COOTBETCTBYHOLMX KIACCOB).

34ecb NokasaHbl MOTOKW B NpoLecce, a Takxe C60|I)Kl4, KOTOpPbl€ BbIMO/IHAKTCA B JIOMEHE MNPUSTOXKEHUA!

using System;
using System.Windows.Forms;

// 2TO NPOCTPaHCTBO MMeH Tpebyercs mjs paboTe Cc kjaccoMm Assembly.
using System.Reflection;

// DTO NPOCTPAHCTBO MMeH TpebyeTcsa njia paboTel C KJAaccoM Process.
using System.Diagnostics;
namespace AppDomainl

{

class MyAppDomain

{

public static void ShowThreads ()

{

Process proc = Process.GetCurrentProcess();

foreach (ProcessThread aPhysicalThread in proc.Threads)

{

Console.WriteLine

(aPhysicalThread.Id.ToString() + ":" + aPhysicalThread.ThreadState);

}

}

public static void ShowAssemblies ()

{

// TloSyumsu CCHUIKY Ha IOMEH.

AppDomain ad = AppDomain.CurrentDomain;

// B paMkax LOMeHa MOXeT OHTb MHOXECTBO COOPOK.

// MOXHO MOJIyYMTb CHIMCOK COOPOK IOMEHa.

Assembly[] loadedAssemblies = ad.GetAssemblies();

// Y nomeHa mMeetrcs FriendlyName, KOTOpoe eMy [IpMCBamBaeTCs

// npu cospaHum. llpyM 3TOM y HETO Iaxe HeT AOCTYNHOI'O KOHCTPYKTOpa .
Console.WritelLine ("Assemblies in {0} domain:", ad.FriendlyName) ;
foreach (Assembly assembly in loadedAssemblies)

{

Console.WriteLine (assembly.FullName) ;

}

}

static void Main(string[] args)

{

Console.WriteLine (" ")

// MessageBox.Show ("XXX"); — DTo BCero JmMmb BH30B MeTOoma KJjacca
// MessageBox. BHI3OB BHIIOJHSETCS JMIb [IOTOMY, 4YTO B HOMEH C CaMmoro
// Hauasa 3arpyxaeTcs cOopka System.Windows.Forms.dll.
MessageBox.Show ("XXX") ;

ShowThreads () ;

ShowAssemblies () ;

Console.WriteLine (" ") ;

// Iaxe B TakoOM NPOCTOM MNPMJIOKEHMM B PaMKax OOMEHAa IPUIIOKEHNS
// xwuByT Tpu cOOpkM!

}

}

}

JmcTunr 15.1.
0O0630p npocrpancrBa umen System.Threading

B 3TOM NpocCTpaHCTBE 06bSABNSATCS TUMbI, KOTOPbIE UCMOJb3YTCS AN CO34aHUS MHOTOMOTOYHbIX MPUTOXEHWUI: paboTa C MOTOKOM,
CpefcTBa CUHXPOHM3ALUUKN AOCTYMa K 06LWMM AaHHbIM, MPUMUTMBHBIN BapuaHT knacca Timer,,, MHoro Bcero!

Tvn HasHaueHune
Interlocked  CuHXpOHM3auUMA AOCTYNa K 06LMM AAHHbLIM
Monitor CUHXPOHM3aLMA NOTOKOBbIX 06 bEKTOB MpX NOMOLUM 6/IOKMPOBOK U YMpaB/EHUS OXUAAHNEM
Mutex CuHxpoHusaunsa NMPOLIECCOB
Thread

CobCTBEHHO Kacc noToka, paboTatollero B cpeae BbinofHeHns .NET. B TeKkylleM JOMEHE MPUIOXEHUS C MOMOLLbIO 3TOro
KJlacca co34aloTcs HOBble MOTOKM



ThreadPool Knacc, npeaoctaBnsownii cpeactsa ynpasieHns HabopoM B3anMOCBSA3aHHbIX NOTOKOB
ThreadStart  Knacc-fgenerat Afs METOAa, KOTOPbIM JOSKEH 6bITb BbIMOSIHEH Nepej 3anyckoM NoToka

Timer BapuaHT knacca-generata, KOTopblii ob6ecrnedmBaeT nepeaady yrnpaBieHUss HeKOTOpoi hyHKUUKU-UneHy (HeBaXHO Kakoro
knacca!) B ykasaHHoe BpeMsi. Cama npoueaypa 0XWUAaHUs BbIMOJIHAETCS MOTOKOM B MyJ/ie NMoTOKOB

TimerCallback Knacc-generart A8 o6beKkToB Knacca Timer,
WaitHandle O6beKTbl — NPeACTaBUTENN 3TOMO Klacca ABAAKTCA 06beKTaMU CUHXPOHM3aumn (o6ecreynBaoT MHOFOKPaTHOE OXMAAHWE)

WaitCallback JeneraT, npeactaBnsioWmii MeToabl AN paboumx 3/1eMeHToB (06beKTOB) Knacca ThreadPool

Kuaacc Thread. O6mas xapakTepucTUKa

Thread-knacc npeacTasnisieT yrnpasfseMble NMOTOKN: cO34aeT NOTOKU U ynpasfaseT UMM — yCTaHaBMBAET NPUOPUTET U CTaTyC NOTOKOB. 3TO
ob6bekTHasa ob6osovka BOKpYr OMpeAeneHHOoro stana BbiMOJIHEHUS MPOrpaMMbl BHYTPWU AOMEHA MPUNOXEHUS.

CTaTnuyeckme 4YieHbl Kjacca

Thread Ha3HaueHue

CurrentThread CBoWCTBO. TONIbKO ANs YTeHUs. Bo3BpallaeT CCblIKY Ha MOTOK, BbIMOJIHAEMbIA B HacTosiLee BpeMs

GetData () SetData () O6cnyxunBaHue cnoTa TeKyLero noTtoka

GetDomain () GetDomainID () MonyyeHue ccblIKM Ha AOMEH NpunoxeHus (Ha ID goMeHa), B paMKax KoTtoporo pabortaer
yKasaHHbIN MOTOK

Sleep () BnoknpoBKa BbINOJIHEHUS NOTOKA Ha onpeaesieHHoe BpeMs

HeCT:;::E::K"e Ha3HaueHue

IsAlive CeolicTBo. Ecnmn noTok 3anyLeH, To true

IsBackground CsovicTtBo. PaboTa B hoHOBOM pexunme. GC paboTaeT kak DOHOBbIM NOTOK

Name CBOMCTBO. [lpy>XeCTBEHHOE TEKCTOBOE UMS MoToka. Ecnm noTok HMKak He HasBaH — 3HayeHWe CBOWCTBA YCTAHOB/IEHO B

null, MOTOK MOXET 6biTb MOMMEHOBAH eANHOXAbI. MoMnbiTka NepeMMeHoBaHUs MOTOKa BO36YXAaeT UCKIYEHNE

Priority CBOMCTBO. 3HayeHMe npuopuTeTa notoka. O6nacTb 3Ha4YeHUn — 3HaYeHus nepeuncnenms ThreadPriority

ThreadState CeowcTtBo. CocTtositHue notoka. O6nactb 3Ha4YeHUIM — 3HAYEHUS nepedncneHmsa ThreadState

Interrupt () MpepblBaHWe paboTbl TEKyLLEro NoToka

Join () OxunaaHue nosBieHus Apyroro notoka (MavM onpeaeneHHOro NpoMeXxyTka BpeMeHM) C NocneayolmM 3aBepLlleHnem

Resume () Bo306HOBNEHWE BbINONIHEHWS MOTOKA MOC/Ee NPUOCTaHOBKM

Start () Hauano BbINONIHEHNA paHee CO34aHHOro NMOTOKa, MpeACTaB/EHHOro AeneratoM kiacca ThreadStart

Suspend () MpnocTtaHoBKa BbIMOSIHEHUS MOTOKA

Abort () 3aBeplueHne BbIMOJIHEHWS MOTOKA NMOCPEACTBOM reHepauumn UckawveHns TreadAbortException B ocTaHaBIMBAEMOM

noToke. DTO UCK/IIOUYEHUE ClefyeT nepexBaTbiBaTh A1s NMPOAO/KEHNUS BbIMOJHEHMUSA OCTaBLUMXCA MOTOKOB MPUIOXEHMS.
MeperpyXeHHblii BapUaHT METOAA COAEPXUT NapaMeTp Tuna object, KOTOPbIA MOXET BK/IOYATh AOMOJIHUTENBHYIO
crneunduyHyo AN AaHHOMO MPUIOXEHUS MHbOopMaLKio.

HNMeHoBaHHe MOTOKA

MoToKM poxaatoTcs 6e3bIMAHHbIMU. DTO 03HAYaeT, UTo y o6beKTa, NpeACTaBSALWEro NOTOK, CBOMCTBO Name yMeeT 3HavyeHne null, Huyero
CTpalwHoro. MaBHbI NOTOK BCE PaBHO M3HA4yasbHO MOMMEHOBaTb HEKOMY. TO e CaMOe M C OCTaslbHbIMU NOTOKAMU. O4HAKO HUKTO He
MOXXET MoMeLaTh NMOTOKY MOWHTEPECOBATbLCA CBOMM MMEHEM — M MONYUYUTb UMsA. HecMoTpsa Ha TO, YTO 3TO CBOMCTBO NPW BbIMNOSHEHMUM
NPUIOXEHUS UrpaeT BCMOMOraTe lbHY0 posib, MOBTOPHOE NepPeMMeHOBaHNE NMOTOKOB HELOMYyCTUMO. [MOBTOPHOE M3MEHEHME 3HAYEHUS
cBoyicTBa Name MpMBOAMUT K BO36YXAEHMIO UCKIOUEHUS.

using System;
using System.Threading;

namespace ThreadApp 1
{

class StartClass

{

static void Main(string[] args)

{//

int 1 = 0;

bool isNamed = false;

do

{
try

{

if (Thread.CurrentThread.Name == null

{

Console.Write ("Get the name for current Thread > ");

Thread.CurrentThread.Name = Console.ReadLine() ;

}

else

{

Console.WriteLine ("Current Thread : {0}.", Thread.CurrentThread.Name) ;
if (!isNamed)

{

Console.Write ("Rename it. Please...");
Thread.CurrentThread.Name = Console.ReadLine() ;
}

}

}

catch (InvalidOperationException e)

{



Console.WriteLine("{0}:{1}",e,e.Message);
isNamed = true;

}

i++;
}
while (i < 10);

Y/
}
1

JmcTuHr 15.2.
I/Irpbl C IOTOKaAaMu

Ho cHauyana o ToM, 4YTO AOIKHO NPOUCXOAUTHL B NOTOKE. BbIMONHEHME TeKyLero noToka npeanosiaraeT BbIMOSIHEHME NMPOrpaMMHOro Koaa.

Y10 370 3a KOA? DTO KOA NPpUNoXeHns. OTO KOA CTaTUYECKMX N HecTaTUYeCKMX MeTOAO0B — YJIeHOB K/1accos, KOTOpble obbaBNATCA UK
MPOCTO UCNONIb3YIOTCA B MPUNOXEHUN.

3anycTuTb NOTOK MOXHO €4MHCTBEHHbIM CMOCOBOM: yKa3aB TOYKY BXOoAa MOTOKA — MEeToZ, K BbIMOIHEHUIO ONMEpPaTOPOB KOTOPOro AO0JIXKEH
npuUcCTynnTb 3aHYCKaeMbIﬁ MOTOK.

Toukoin Bxoaa NMEPBUYHOIO noToka siBnsitotca CTATUHMECKUE dyHKkumMm Main ynn WinMain, ToyHee, nepBblii onepaTop MeToAa.
Touka Bxoaa BTOPUYHOIO noToka Ha3Ha4yaeTcs npu co3gaHum noToka.

A fanblue - Kak nofyumTcs. MOTOK BbINOSHSETCS onepaTop 3a onepaTopoM. Co BCEMU LIMK/IAMU, 3aX04aMU B Bbi3biBaeMble hyHKUWUK, B
6710KM CBOWCTB, B OMepaTopbl KOHCTPYKTOPOB... U Tak npoaos/mkaeTcs A0 Tex nop, noka:

e He BO3HWKHET HenepexBayeHHOEe UCK/YEHME;
e He OyZeT AOCTUIHYT KOHEL Lerno4vkm onepaTtopoB (nocnegHuii onepatop B GyHKUmuax Main pam WinMain);
e He byzet oTpaboTaH BbI30B DyHKUMM, obecrneunBaroLel NpekpaLweHne BbilMOJIHEHNS MOTOKa.

MOCKONIbKY NMEPBUYHbIN MOTOK CO3A4AETCS UM 3anycKaeTcs aBToMaTuyecku (6e3 Kakoro-nn6o oco6oro yyactTus Co CTOPOHbI MporpaMMucTa), To
1 3a60TUTLCA B ClyYae MpOCTOro OAHOMOTOUYHOIO MPUSIOXKEHWUS HE O YEM.

[Mpu co3gaHnM MHOrOMOTOYHOro NPUNOXKEHUSA 3ab0Ta 0 Cco34aHMM AOMOSTHUTENbHbLIX MOTOKOB — 3TO 3aboTa nporpamMMmucTa. 34ecb BCe HaA0
AenaTtb CBOMMU pyKaMu.

[eaTenbHOCTb NO COo34aHUI0 MOTOKa npeanonaraeT Tpu 3Tana:

e onpeaeneHve MeToAa, KOTOpbli 6yAeT urpaTh posib TOUKM BXOAA B MOTOK;

e co3faHne obbeKkTa — MpefcTaBuTeNs CheumnanbHoro Knacca-generata (ThreadsStart class), KOTOPbIM HacTpanMBaETCs Ha TOUKY
BXOZa B MOTOK;

e Co3ZaHWe ob6bekTa - MpeAcTaBUTeNs Knacca noTtoka. Mpu co3aaHmMm obbekTa MOToKa KOHCTPYKTOPY MOTOKa nepefaeTcs B KayecTse
napaMeTpa CCblfIka Ha Aenerata, HaCTPOEHHOMO Ha TOYKY BXO0Aa.

3amMeuaHume. TOUKOI BXO[a B MOTOK HE MOXET 6bITb KOHCTPYKTOP, MOCKO/MIbKY HE CYLIECTBYET AefieratoB, KOTopble MOr/n 6bl
HaCTpamMBaTbCs Ha KOHCTPYKTOPbI.

XapaKTepI/ICTI/IKI/I TOYKH BX0/1a JOMOJHUTECJIBHOI'O IOTOKA

CurHaTypa TOYKM BXOAa B MOTOK Orpefensercs XxapakTepucTukamu Knacca-generata:

public delegate void ThreadStart () ;

Knacc-generat 3aece C MYCTbIM CMNCKOM napameTpos! O4eBMAHO, 4TO TOYKa BXoAa obsi3aHa COOTBETCTBOBATbL 3TOM crieundukaumm. Y
dyHKUUKN, NpeacTaBnsioLen TouKy Bxoaa, AomkeH 6biTb TOT XXE CAMbIN cnucok napameTtpos! To ectb MYCTOW.

MycTor cnucok napameTpoB dyHKLMM, NPeACTaBASIOWEN TOYKY BXOAa NOTOKA, — 3TO He caMoe CTpallHoe orpaHudeHue. Ecnm yyectb To
06CTOSTENBCTBO, YTO CO3AaBaeMbli NOTOK HE SIBASIETCA MNEPBUYHBLIM MOTOKOM, TO 3TO O3Ha4yaeT, yYTo BCS HeobxoamMMmas BXoaHasi MHGopMauums
MoxeT 6blTb NolyYyeHa 3apaHee u NpeacTaBfieHa B kfacce B AOCTYMHOM AN PYHKUMIA — YNeHOB AAaHHOro knacca Buae, To Ana dyHKuuK,
npeacTaBsioWen TOYKY BXxoda, He COCTaBUT 0coboro Tpyaa 3Ty MHGOPMaUMIo MoayunTb! A 3aTO MOXHO 060MTUCE MUHUMaNIbHLIM HAabopoM
PYyHKUNIA, 06CNYXMBAKOLWMX AaHHbIN MOTOK.

gaHyCRIBTOplP{HlJX]IOTOROE!

MpumMep oyeHb FIpOCTOI‘/'I: 3TO BCEro AuLb 3anycK napbl NOTOKOB. BTOpUYHbLIE MOTOKM 3anyCcKakTCA NocneaoBaTeslbHO U3 raBHOro notoka. A
y>Xe nocnenoBaTtesibHOCTb BbINOJIHEHNA 3TUX NOTOKOB onpeaenderca naaHUpOoBLLMKOM.

BTOpuMYHBIV MNOTOK TakXXe BnpaBe MOMHTEpPecoBaTbCs O COBCTBEHHOM MMeHU. Hago Bcero Nulib pacrnonioXuTb 3TOT KO B MpPaBUIbHOM MecTe.
M 4yTo6bI OH BbLIMOSIHWUCS B npaBusibHOE BpeMA:

using System;
using System.Threading;

namespace ThreadApp 1

{

// Paboumint kjacc. JejlaeT cebe csoe IEJO...
class Worker

{

int allTimes;

int n;

// KOHCTPYKTOP yMOJIYaHMA. . .
public Worker ()

{

n = 0;

allTimes = 0;



}

// KOHCTPYKTOp C [NapaMeTpaMu. . .
public Worker (int nKey, int tKey)
{

n = nKey;

allTimes = tKey;

}

// Temo pabouelt QyHKUUM. . .
public void DoItEasy(

{//

int i;

for (i = 0; 1 < allTimes; 1i++)
{

if (n == 0)

Console.Write ("{0,25}\r",1);
else

Console.Write ("{0,10}\r",1);

}

Console.WriteLine ("\nWorker was here!");
Y/ 7/
}

class StartClass

{

static void Main(string[] args)

{

Worker wO = new Worker (0,100000) ;
Worker wl = new Worker (1,100000) ;
ThreadStart t0, tl1;

t0 = new ThreadStart (wO.DoItEasy) ;
tl = new ThreadStart (wl.DoItEasy);
Thread th0, thl;

thO0 = new Thread (tO0);

thl = new Thread(tl);

// Tlpy co3maHuM MOTOKA He O0A3aTeJIbHO UCIHOJIB30BATH HEJIeTaT.

// BOBMOXEH M TaKO} BapMaHT. l[JlaBHOE — B5TO CUTHATypa OYHKLMM.
// thl = new Thread (wl.DoItEasy);

th0.Start () ;

thl.Start();

}
}
}

JmcTuHr 15.3.

BaxkHo! MepBMYHBINA NMOTOK HUYEM HE Jydlle o6bIX APYrUX MOTOKOB NPUIOXKEHNUS. OH MOXKET CKOPOMOCTMXHO 3aBEPLIMTLCA PaHblle BCEX
MM Xe NOpOoXAeHHbIX NOTOKOB! MNMpunoxeHue xe 3aBepaeTtcsa nocne BoinonHenusa NMOCNEAHEWN komanabl B MOC/IEAHEM BbinonHAEMOM
noToke. HeBaxxHO, B KAKOM.

HpHOCTaHOBKa BbITIOJTHCHUSA IMIOTOKA

ObecneymnBaeTcs CcTaTUYEeCKNUM MeToAoM Sleep (). MeToa CTaTUUYECKUIA — 3TO 3HAYMUT, YTO BCeraa NpomsBoanTcsl He "ycbinneHume", a
"CAMOycbInneHne" BbINOJHAEMOro B AaHHbIA MOMEHT NoToKa. BbinonHeHWe MeToA0B TEKYLLEro noToka 6/10KMpyeTcs Ha onpeaeneHHble
MHTEpBasibl BpeMeHu. Bce 3aBUCKT OT Bbi6Opa neperpy>eHHoro BapmMaHTa Metoaa. MnaHUMpoBLUMK MOTOKOB CMOTPUT Ha MOTOK U NPUHMMaET
peleHne 0THOCUTENbHO TOr0, MOXHO JIX MPOAO/IXUTL BbIMOJIHEHWE YCbINJIEHHOIrO NMOTOKa.

B camom npocTtoM cny4yae LLeNI0YUNCIIEHHbIN napaMeTp onpeaensaer BpeMeHHOVI nHTEPBAn 6J'IOKMpOBKVI NMOTOKa B MUNNTIMCEKYHAOAX.

Ecnv 3HaueHMe napaMeTpa ycTaHoBNeHo B 0, MOTOK 6yAeT OCTaHOBMIEH 40 TOMO MOMEHTa, Noka He 6yAeT NpefoCTaBieH oYepeaHoM
MHTepBan Ans BbIMNOSHEHUS ONEpPaTopoB NOTOKa.

Ecnu 3HayeHne vHTEpBana 3agaHoO C NOMOLLbIO obbekTa knacca TimeSpan, TO MOMEHT, KOrAa MOXET 6biTb BO306HOBMEHO BbIMOSIHEHNE
NMOTOKa, onpeaenaeTcd C y4eTom 3a|<o,quosaHH0171 B 3TOM 0bbekTe MHCbOpMaLlMI/IZ

// ToTok 3acHyjs Ha 1 yac, 2 MUHYTH, 3 CEKYHIH:
Thread.Sleep (new TimeSpan(l,2,3));

// TloTok 3acHyJs Ha 1 meHb, 2 4Yaca, 3 MMHYTH, 4 CEeKyHOH, 5 MWJIJIMCEKYHI:
Thread.Sleep (new TimeSpan(l1l,2,3,4,5));

3HayeHue napameTpa, nNpeAcTaBfeHHOe BblpaXeHuneM

System.Threading.Timeout.Infinite

No3BOMISIET YCbINUTL MOTOK Ha HeonpeaeneHHoe BpeMs. A pa3byauTb NMOTOK NMPY 3TOM MOXHO C MOMOLLbIO MeToaa Interrupt (), KOTOpbIN B
3TOM CJlyyae Bbi3blBAETCS U3 APYroro noToka:

using System;
using System.Threading;

class Worker

{

int allTimes;

// KOHCTPYKTOp C HapaMeTpaMm. . .
public Worker (int tKey)

{

allTimes = tKey;

}



// Temo paboueit QyHKLUUM. . .
public void DoItEasy(

{//

int i;

for (i = 0; 1 < allTimes; 1i++)
{

Console.Write ("{0}\r",1);

if (i == 5000)

{

try

{
Console.WriteLine ("\nThread go to sleep!");
Thread.Sleep (System.Threading.Timeout.Infinite);
}
catch (ThreadInterruptedException e)
{
Console.WriteLine("{0}, {1}",e,e.Message);
}
}
}
Console.WriteLine ("\nWorker was here!");
Y/ /
}

class StartClass

{

static void Main(string[] args)

{

Worker w0 = new Worker (10000) ;

ThreadStart tO;

t0 = new ThreadStart (wO.DoItEasy) ;

Thread thO;

thO0 = new Thread(tO);

thO0.Start () ;

Thread.Sleep (10000) ;

if (thO.ThreadState.Equals (ThreadState.WaitSleepJoin)) thO.Interrupt() ;
Console.WritelLine ("MainThread was here...");
}

}

JincTmer 15.4.

W Bceraa Hago MOMHUTb: MPUIOXEHME BbINOJIHAETCS A0 TeX Mop, Noka He 6yaeT BbIMNOJSIHEH NOCIEeAHWI onepaTop nocieaHero notoka. U
HEBaXHO, BbIMOSIHAOTCA 1N NPU 3TOM NOTOKM, "cnaT" nnbo npocTo 3ab10KMpPOBaHbI.

OTchaHeHne MOTOKA OT BBINNOJTHCHUA

ObecneumBaeTcs HecTaTUYeCcknMm metogoM Suspend () . MOTOK BXOAMT B "KOMY", N3 KOTOPOM €ro MOXHO BbIBECTU, Bbi3BaB MeTo4 Resume (),
3TOT BbI30B, €CTECTBEHHO, AO/HKEH UCXOAUTb U3 APYroro notoka. Ecnn Bce He OTCTpaHEHHble OT BbINOJIHEHMS NOTOKU OKa3anuncb
3aBepLUeHbl M HEKOMY 3amnyCTUTb OTCTPaAHEHHbI MOTOK — NMpuUoXeHne B BykBanbHOM cMbicsie "3aBucaeT". OnepaTopbl B MOTOKE MOryT
BbIMOMHATLCS, @ BbINOJHUTL MX HEBO3MOXHO MO NMPUUYMHE OTCTPAHEHUSA MOTOKA OT BbINOJSIHEHWSI. BOT NpuioxeHue n 3aBuUCaeT...

using System;

using System.Threading;
public class ThreadWork

{

public static void DoWork (

{

for(int i=0; 1i<10; i++)

{

Console.WritelLine ("Thread - working.");
Thread.Sleep (25);

}

Console.WritelLine ("Thread - still alive and working.");
Console.WritelLine ("Thread - finished working.");

}

}

class ThreadAbortTest

{

public static void Main()

{

ThreadStart myThreadDelegate = new ThreadStart (ThreadWork.DoWork) ;
Thread myThread = new Thread (myThreadDelegate) ;
myThread.Start () ;

Thread.Sleep(10);

Console.WritelLine ("Main - aborting my thread.");
myThread. Suspend () ;

Console.WritelLine ("Main ending.");

}

}

Ko BceMy npoueMy crneayeT UMeTb B BUAY, YTO MeToA Suspend () yxe ycrapen...

"System.Threading.Thread.Suspend() is obsolete: Thread.Suspend has been deprecated. Please use other classes in System.Threading
such as Monitor, Mutex, Event, and Semaphore to synchronize thread or project resources..."



He cnenyeT ncnonb3oBatb MeToAbl Suspend y Resume Afsi CUHXPOHU3ALMN aKTUBHOCTM NOTOKOB. [pOCTO B NpUHLMME HUYEro Hesb3s 6yﬂ6T
caenaTtb, Korga Koj B BbIMOJIHAEMOM MOTOKeE 6yﬂeT NpUOCTaHoOBNEH C NoMoLWbio MeToaa Suspend () . OAHUM U3 HexenaTesbHbIX
nocneacTemMin NogobHoOro YCTpaHEHUA OT BbINOJIHEHNUA MOXET OKa3aTbCA B3aMMHas GHOKMDOBKa notokoB. Deadlocks can occur very easily.

:;aB(ﬂ)HleHIleIIOTTHCOB

e [lepBbli BapMaHT OCTaHOBKM MOTOKa TpuBManeH. MoTok 3aBepluaeTcst nocne BbinonHeHus MOCNEAHEIO onepatopa BbINOAHAEMOM
LLernoyKku onepatopoB. [JonycTuM, B X0A4e BbINOSIHEHMS YC/TIOBHOIO onepaTtopa 3Ha4yeHMe HEKOTOPOWN NMepeMeHHOM CpaBHMBAETCS C
(UKCUPOBAHHbLIM 3HAUYEHWEM U B Cllydae COBMafEeHUs 3HaYE€HUI ynpaBiieHne nepeaaeTcs onepatopy return:

for (x=0;;x++)
{
if (x==max)
return; // Bce. 32TOT omnepaTop oOkKasajiCs MNOCJIEeIHUM.
else

e [loTOK MOXeT 6bITb OCTAHOBJIEH B pe3yJfibTaTe BbINMOJIHEHUS MeToAa Abort (). DTa ocTaHOBKA SABASETCS AOCTATOYHO CIOXHbBIM AE/0M.
1. Mpw BbINOSIHEHUN 3TOr0 METOAA MPOUCXOAMT aKTUBaUMSA UCKIYeHns ThreadAbortException, ECTEeCTBEHHO, 3TO UCKJIIOUYEHNE
MOXeT 6bITb MepexBavyeHoO B COOTBETCTBYlOLWEM 6noke catch, Bo BpeMs 06paboTkm UCKIOYEHUS AOMYCTUMO BbIMOSIHEHWE
CaMbIX pa3HbIX AEACTBUM, KOTOpPble OCYLLECTBNAKTCSA B 3TOM CaMOM "OCTaHOBJIEHHOM" NMoToke. B TOM uucne Bo3MoXHa u
peaHuMaLmsi 0OCTaHOB/IEHHOIO NOTOKA MyTEM Bbl30Ba MeToAa ResetAbort (),
2. lMpwn nepexsaTte uckntoyeHus CLR obecneumBaeT BbiNosHEHME onepaTopoB 6/10koB finally, KOTOpPbIE BbIMOJHAKOTCS BCE B TOM
e MoToke.

Takum obpa3oM, ocTaHOBKa NMOTOKa NMyTeM Bbl30Ba MeToAa Abort He MOXeT paccMmaTpuBaTbcst kak HEMEAJIEHHASA octaHoBka
BbINOJIHEHUSA NOTOKA:

using System;
using System.Threading;

public class ThreadWork

{
public static void DoWork (

{

int i;

try
{
for(i=0; i<100; i++)
{

//4. BOT CKPOMHEHBKO Tak padoraer...

// [IoCHMT HEMHOXKO — a IIOTOM ONSTh HopadoTaer.
// Take Your time! 100 pas NpoOKPYyTMUTBCH HALO
// BTOPUYHOMY [IOTOKY OO HOPMAJIbHOT'O 3aBEpPUEHMUS .
Console.WriteLine ("Thread - working {0}.", 1);

Thread.Sleep (10);

}
}
catch (ThreadAbortException e)
{

//6.

//— Hy mena! A Tme 3TO MH. ..

Console.WritelLine ("Thread - caught ThreadAbortException - resetting.");
Console.Writeline ("Exception message: {0}", e.Message);

// (Tojoc ceepxy)

//— BH HaxomuTecb B OJioke 00pabOoTKM MCKIIOUEHMs, CBSI3aHHOTO C

// HenpenBUIOEHHEIM 3aBeplIEeHMEM [IOTOKaA .

//— ToHATHO... 3BHauuT, He ychnesu. "HaBepxy" couny Hally OESTEJILHOCTH

// HeuejyilecoOOpaszHOM U He Haju (MOTOKY) 3aBEepUMTh OO KOHLA HauaToe mejio!
Thread.ResetAbort () ;

// (lepexBaTHBAOT MCKJIOYEHME M OTMEHSIOT OCTAaHOBKY IIOTOKA)
// BymeMm sBaBepmaTh neja. Ho OymeMm mejaTb 3TO Kak I[IOJIOXEHO,
// a He B aBapuMiHOM nopsnke. Ham ykaszanm Ha IOBEepPb, HO MEH
// YXOOVM LOCTOMHO!
// (KOMMEHTapuu MNOCTOPOHHETO)
// A uTOOH CTaJl MOHSATEH ajlbTEePHATUBHLEIM MCXOI — HALo
// 3aKOMMEHTMPOBATE CTPOKY C OINEPaToOpOM OTMEHEl OCTaHOBKM IIOTOKA.
}
finally
{
//7.
//— BoT rme OBl M OCTAJIMCh, €CJM OB He yIaJioCh OTMEHUTH
// ocraHoBky noroka! finally 6Giyox... OrcToii!
Console.WritelLine ("Thread - in finally statement.");
}
//8.
// — A BOT NpEexOeBPEMEHHEIM, HO NOCTOMHEII yXOI.
// Ml He IOBeNM HeJio 0O KOHLIA TOJIbKO I[IOTOMY, UTO HaM He Iaju
// cmesaTe 2TOro. OBCTOATesbCTBA OBBAT BHIIE. YXOOUM IOCTOMHO.
Console.WritelLine ("Thread - still alive and working.");
Console.WritelLine ("Thread - finished working.");

}
}

class ThreadAbortTest



{

public static void Main()

{

//1. Meponpusarusa O OpraHM3aluy BTOPUYHOTO MNOTOKA!

ThreadStart myThreadDelegate = new ThreadStart (ThreadWork.DoWork) ;
Thread myThread = new Thread (myThreadDelegate) ;

//2. BTOPMYHEIM NIOTOK CTapToOBas!

myThread.Start () ;

//3. A BOT MNEPBUYHEIM IOTOK — CAaMOYCBIIMJICS !
// /I moxa IEepPBUYHHI [IOTOK CIMT, BTOPMYHEN OTOK — paboTaer!
Thread.Sleep(50);

//5. HO BOT NEPBUYHENI NOTOK MNPOCHYJICA — M [EepBOe, UYTO OH
// mejlaeT, — BTO [PEepHBaeT BTOPUYHHI [NOTOK!
Console.WriteLine ("Main - aborting my thread.");
myThread.Abort () ;

//9. A B cTOmMLax TOXe BCe mejla [OCBOpauMBalM. . .
Console.WriteLine ("Main ending.") ;

}

}

JmcTunr 15.5.

Meton Join()

Heckonbko NOTOKOB BbIMOJHAKTCSA "napannensHo" B COOTBETCTBUM C NPeanoyYTeEHNAMM MIaHUPOBLLMKA MOTOKOB. HecTtaTnyeckuii Mmetoa
Join () no3BONSET U3MEHUTb NOCNEA0BATE/IbHOCTb BbINO/HEHMUS MOTOKOB MHOMOMOTOYHOIO npunoxeHus. Metoa Join () BbINOMHSAETCS B
OAHOM U3 NOTOKOB MO OTHOLWEHUIO K APYrOMY MOTOKY.

B pe3ynbTaTe BbINOSIHEHUS 3TOMO METOAA AaHHbIA TEKYLMIA NOTOK HEMeANIeHHO BI0KUPYETCa A0 TEX MOP, NMOKa He 3aBepLunT CBoe
BbIMOJIHEHWE MOTOK, MO OTHOLIEHMIO K KOTOPOMY 6bl/1 BbI3BaH MeToA Join,

MeperpyXeHHblit BapMaHT METOAA UMEET LefIoYUCIEHHbIA apryMeHT, KOTOPbI BOCMPUHUMAETCS Kak BPEMEeHHOW MHTepBasn. B aTom cnydyae
BbIMOJIHEHWE TEKYLLEro NMoTOKa MOXeT 6biTb BO306HOB/IEHO MO UCTEYEHMM 3TOro Nepuoja BPEMEHWU A0 3aBepLUEHWs 3TOro MoToKa:

using System;
using System.Threading;

public class ThreadWork

;ublic static void DoWork ()

éor(int i=0; 1i<10; 1i++)
éonsole.WriteLine("Thread - working.");
Thread.Sleep(10);

}

Console.WritelLine ("Thread - finished working.");
}
}

class ThreadTest

{

public static void Main()

{

ThreadStart myThreadDelegate = new ThreadStart (ThreadWork.DoWork) ;
Thread myThread = new Thread (myThreadDelegate) ;

myThread.Start () ;

Thread.Sleep(100) ;

myThread.Join(); // 3aKOMMEHTMPOBATH BHIBOB METOLA M OCO3HATH PaABHULY .
Console.WritelLine ("Main ending.");

}

}

Cocrosinus noroka (nepeuyuciaenue ThreadState)

Knacc ThreadState onpenensieT Habop BCeEX BO3MOXHbIX COCTOSHWUI BbIMOJIHEHNSA A/ NoToKa. [ocne co3aaHMs NOToKa U A0 3aBepLueHus
OH HaxoauTCs Mo KpalHen Mepe B O4HOM M3 COCTOSIHUIA. [OTOKM, co34aHHble B 06LLEA3bIKOBOW CpeAe BbIMOJHEHWUS, U3HAYalbHO HaxoAaTCs
B COCTOSIHMM Unstarted, B TO BpeMsl KaK BHELIHWE MOTOKWU, NMPUXOASLUME B CPeAy BbIMNOIHEHUS, HAXOAATCA YXe B COCTOSSHMM Running,
MoTokn c cocTosiHneM Unstarted nepexoAsT B COCTOsiHME Running npu Bbi3oBe MeToAa Start, He Bce KOMBMHauMu 3HayeHuMn Threadstate
SIBNAKOTCA AONYCTUMbIMUK; Hanpumep, NOTOK He MOXeT 6bITb OAHOBPEMEHHO B COCTOSIHMAX Aborted p Unstarted,

B cneaytoweit Tabnuue nepeuncrieHbl 4eNCTBUS, Bbi3biBalOLLME CMEHY COCTOSHUS.

OeiicTtBue CocTosiHMe noTtoka
MoTok co3paetcs B cpeae CLR Unstarted
[ToTok BbI3blBAeT MeTo4 Start Running
MOTOK Ha4YMHaET BbINOJIHEHUE Running
[MoTokK BbI3biBaeT Meton Sleep WaitSleepJoin

MoToK Bbi3blBaeT MeToa Wait ans Apyroro obbekTta WaitSleepJoin
MoTok BbI3blBAaET MeToa Join ans Apyroro notoka WaitSleepJoin
[pyroit NMoTOK BbI3blBAeT MeToA Interrupt Running



[pyron noTok Bbi3blBaeT MeTos Suspend
[MoTok oTBeYaeT Ha 3anpoc MeToga Suspend
[pyron noTok Bbi3blBaeT MeToj Resume
[pyro noTok Bbl3blBaeT MeTog Abort
[ToTOK oTBeyaeT Ha 3anpoc mMeToga Abort
[MoTok 3aBepLueH

SuspendRequested
Suspended
Running
AbortRequested
Stopped

Stopped

HayanbHoe cocTtosiHMe noTtoka (ecnun 3To He rnaBHbIA MNOTOK), B KOTOPOM OH OKa3blBaeTCsl HEMOCPEACTBEHHO MOC/E ero Co3aaHust, —
Unstarted, B 3TOM COCTOSIHMM OH npebbiBaeT A0 TeX Mop, NoKa BbI30BOM MeTofa Start () He 6yaeT nepeBefeH B COCTOSHME Running,

B fonosHeHue K BblllenepeyncrieHHbIM COCTOSHUAM CYLLeCTBYeT Takxe Background — cOCTOsSIHME, KOTOPOE YKa3blBaET, BbINOSHAETCS N
MOTOK Ha CbOHe U1 Ha nNepeaHeM niaHe.

CBoiicTBo Thread.ThreadState noToka COAEPXUT TeKyLlee COCTOSIHME NoToka. [ns onpeaeneHns TeKyLero COCTOSIHMSA MOoToKa B
MPUIOXKEHNN MOXHO UCMOSb30BaTb BUTOBbLIE Macku. MNpuUMep YCNOBHOMO BblpaXeHus:

if ((myThread.ThreadState & (ThreadState.Stopped | ThreadState.Unstarted))==0) {...}

YneHbl nepeyncnienmns:

Uma uneHa OnucaHue 3Ha4yeHue
Running MoTok 6bINn 3anyLlieH, oH He 3abNOKMpoOBaH, U HET 3aJepXuBatowerocsi obbekta ThreadAbortException 0
StopRequested MoTok 3anpalnBaeTcsl Ha OCTaHOBKY. 9TO TONbKO ANS BHYTPEHHEro UCMosib30BaHuUs 1
SuspendRequested 3anpalwmnBaeTcss NPUOCTaHOBKa paboThbl MOTOKa 2
Background MoToK BbINONHSAETCSA Kak OHOBbLIW, YTO ABNSETCH NPOTUBOMOMIOXKHbBIM K MPUOPUTETHOMY MOTOKY. DTO 4

COCTOSIHME KOHTpONMpyeTcs 3agaHueM ceBoicTBa Thread. IsBackground
Unstarted MeTton Thread.Start He 6bI1 Bbi3BaH A/ NOTOKaA 8
Stopped MOTOK OCTaHOBJIEH 16
WaitSleepJoin MoTok 3ab/I0KNMPOBaH B pe3ynbTaTe Bbi30Ba K MeToAaM Wait, Sleep uam Join 32
Suspended Pa6oTa notoka 6blna NpUOCTaHOBNEHA 64
AbortRequested  Metop Thread.Abort 6bln Bbl3BaH A/11 MOTOKA, HO MOTOK €Lle He NONMyYWUs 3aAepXUBaloLWNNCS 06bEKT 128

System.Threading.ThreadAbortException, KoTOpbI ByAeT NbiTaTbCs 3aBEPLUNTL MOTOK
Aborted MoToK HaxoauTca B Stopped-coCTOAHUM 256

Huxe npuBoauTCa AnarpaMma COCTOSIHUIA MOTOKa.

Unstarted (8 _
) | —7| Suspended (64) Stopped (16)
___—— Do Nothing , '
= . . 1\ \
SuspendRequest(2) Resume Ot Nohig Do Nothing
' Suspend If,y{ StopRequested (1) ]
Start f.,.-f"a
AR ? /{,»”'L’ompleLes Execution
Running (0) /Background (4) Sleeploin " WwaijtSieeploin (32)
M i = . ) " ——
ResetAbort l'meout Interrupt Joined thread I:]_]ES"’
_,f----""}i_};::-n
Abort o
| I A‘:H_____,_.--"
AbortRequested (128) i :Dl Aborted (256)
Do Nothing

OIIHOBpeMel—[HOC npeﬁbma}me MOTOKA B PA3JIUIHBIX COCTOSTHUSAX

B ycnoBusax MHOFOMOTOYHOIO MPUIOXEHUS pa3Hble NOTOKM MOryT NepeBoOAMTb APYr ApYyra B pa3Hble COCTOSHUS. Taknm obpa3oM, NoTok
MOXeT HaxoauTbca ogHoBpeMeHHO BOJIEE YEM B OHOM cocTosHuu.

Hanpumep, ecnn noTtok 650KknMpoBaH B pe3ysbTaTe Bbi3oBa MeToda Wait, a Apyroi NoToK Bbi3Bas MO OTHOWEHMWIO K 6/10KMPOBAHHOMY MOTOKY
MeToA Abort, To 6/IOKMPOBAHHbIN MOTOK OKAXETCS B OAHO U TO Xe BPeMsl B COCTOSIHUAX WaitSleepJoin n AbortRequested,

B 3TOM cnyyae, KaK TO/IbKO MOTOK BbIMAET U3 COCTOAHUSA WaitSleepJoin (B KOTOPOM OH OKasascs B pe3ysibTaTe BbIMO/IHEHUSA mMeTofa Wait)
, eMy byaeT npeabsaBneHo ncknodeHme ThreadAbortException, cBA3aHHOE C HayasaoM npoueaypsl aborting,

C apyrov CTOpoHbl, He BCe coyeTaHusl 3HayeHun ThreadState gonycTumbl. Hanpumep, NOTOK HE MOXeET 0OAHOBPEMEHHO HaxOoAUTbCS B
COCTOsIHUSIX Aborted n Unstarted. MNepeBoa NOTOKa U3 OAHOIMO COCTOSIHUS B Apyroe, HECOBMECTMMOE C HMM COCTOSIHUE, @ TakXXe MOBTOPHas
nonbiTka NnepeBoja NoToKa B OAHO M TO e COCTosiHMe (napa NMOTOKOB OAWH 3a APYrUM MPUMEHSIIOT MeToj Resume () K OAHOMY U TOMY Xe
MOTOKY) MOXET NPUBECTU K FreHepauum nckaodeHusl. MoaToMy onepaTopbl, CBS3aHHble C yrpaBieHMEM NOTOoKaMu, clefyeT pa3MellaTb B
6nokax try.

NHdopMaums 0 BO3MOXHOCTM OAHOBPEMEHHOIo NpebbiBaHMS NOTOKA B HECKOJIbKMX COCTOSIHUSIX NMpeacTaBfieHa B Tabnuue A0nyCTUMbIX
COCTOSIHWUIA:

AR Ab Back U S R W St SusR StopR
Abort Requested — N Y YYNYNY N



Aborted N — Y NNNNNN N
Background Y Y — YYNYYY N
Unstarted Y N Y —NNNNN N
Suspended Y N Y N—NY NN N
Running WaitSleep N N N NN-—NNN N
Join Y N Y NYN-—NY N
Stopped N N Y NNNN-—Y N
Suspend RequestedyY N Y NNNY N — N
Stop Requested N N N NNNNNN =

@®oHOBBII NOTOK

MOoTOKM BbINONHAKTCA:

e B 06blYHOM pexume (Foreground threads) un
e B DOHOBOM pexuMe (Background threads).

CocTosiHMe Background state pacno3HaeTcs Mo 3Ha4YeHMIo CBOMCTBa IsBackground, KOTOpOE yKa3blBAeT Ha PEXMM BbIMOMHEHUS MOTOKa:
background mnm foreground,

Jliobon Foreground-nOTOK MOXHO NepeBecT B (DOHOBLIA PEXWUM, YCTAaHOBMB 3HAa4YeHWEe CBOMCTBa IsBackground B true,
3aBeplieHne Background-noTOKa He BJIMSIET Ha 3aBEpLUEHUE MPUSIOKEHUS B LENOM.

3aBeplieHne nocnegHero Foreground-noToka NMPMBOAUT K 3aBEPLUEHUIO MPUIIOXEHNS, HE3ABMCMMO OT COCTOSIHUS MOTOKOB, BbIMOJIHAEMbIX B
(OHOBOM pexume.

Hwxxe B npuMepe oaMH U3 NOTOKOB NepeBoanTCs B HOHOBbIN peXxnM. M3MeHsas 3HaYeHUS MepPeMEHHbIX, ONpeaensoMX XapaKTepUCTUKM
LMK/IOB, MOXHO MpOCNeaAnTb 3a NoBEeAEHMEM MOTOKOB:

using System;
using System.Threading;

namespace ThreadApp 1
{

class Worker
{
int allTimes;
public Worker (int tKey)
{
allTimes = tKey;
}
// Terso pabouei QyHKUUM. . .
public void DoItEasy()
{
int i;
for (i = 0; 1 < allTimes; i++)
{
Console.WriteLine ("Back thread >>>> {0}\r",i);
}
Console.WriteLine ("\nBackground thread was here!");
}
}

class StartClass

{

static void Main(string[] args)

{

long 1i;

Worker w0 = new Worker (100000) ;
ThreadStart tO0;

t0 = new ThreadStart (wO.DoItEasy) ;

Thread thO;

thO0 = new Thread(tO);

th0.IsBackground = true;

th0.Start () ;

for (i = 0; 1 < 100 ; i++)

{

Console.WritelLine ("Fore thread: {0}", 1);
}

Console.WriteLine ("Foreground thread ended");
}

}

}
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IIpuopurteT noToka

3aAaeTc;| 3Ha4YeHNAMN nepedyncneHnsa ThreadPriority. 3TU 3HaUeHus NUCNONb3YHTCA NpU N1aHUPOBKE O04EPEAHOCTU BbINOJIHEHNA MOTOKOB
8 MPOL|ECCE.

lMpuopuTeT noToka onpeaenser OTHOCUTENbHbIN NMPUOPUTET NOTOKOB.



Kaxabli NOTOK MMeeT COBCTBEHHbI NpuopuTeT. M3HavyanbHO OH 3apaeTcs kak Normal priority,

ANropuTM NMJaHMPOBKM BbINOSIHEHUA MOTOKA MO3BOJIIET CUCTEME OMNpeAenuTb Nocsef0BaTeNbHOCTb BbIMOIHEHUSA NOTOKOB. OnepaunoHHas
CUCTEMa MOXET TakKXXe KOppeKTUpoBaTb NPUOpUTET NOTOKa ANHAMUYECKU, NepeBoast MOTOK U3 COCTOSAHUSA foreground B background,

3HayeHue NpuopuTETa He BJIMSET Ha COCTOSIHME noToka. CucTeMa nnaHWpyeT nocnefoBaTelbHOCTb BbIMOSIHEHUS NMOTOKOB Ha OCHOBE
I/IHCbOpMaLlI/IVI O COCTOAHMK NOTOKa.

Highest lMOTOKM C HM3LWNM YPOBHEM NMPUOPUTETA BbIMOSIHAIOTCA NMLb NOC/Ee TOro, Kak B npouecce 6yaer Mpuoputet
3aBepLIEeHO BbINMOJ/IHEHNE MOTOKOB C 60/1ee BbICOKUM NnpUopuUTETOM npouecca

AboveNormal

Normal

BelowNormal

Lowest

lMpuopuTeT NoToKa — 3TO OTHOCUTENbHAsA BennymnHa. lNpexae BCero cMcremMa niaaHmpyeTt odepeaHocTb BbinosiHeHns NMPOLUECCA. B pamMkax
BbIMOIHAEMOro npouecca onpeaensercs Nocae0BaTeNIbHOCTb BbINO/IHEHUS NMOTOKOB.

Hepeuaqa JAHHBIX BO BTOpl/l‘lHl)Iﬁ NMOTOK

OeneraT - npeacraBuTenb knacca-generata ThreadStart obecneymBaeT 3anyck BTOPUYHbLIX NMOTOKOB. D70 aneMeHT CTAHOAPTHOIO
MexaHu3Ma NoAAep>XKM BTOPUYHbLIX MOTOKOB. MMEHHO 3TUM 1 06bsicHSETCS rnaBHas 0CO6eHHOCTb 3TOro AeneraTa: HacTpauBaeMble C ero
MOMOLLbIO CcTapToBble MYHKUUM NoTokoB HE nmeloT napaMeTpoB M HE BO3BpaLLaloT 3HAYEHUI. DTO 03HA4YaeT, YTO HEBO3MOXHO OCYLLEeCTBUTb
3anyck noToka C MOMOLbIO MEeToAa, MMEKLWEero napaMmeTpbl, a Takxe Mosly4ynuTb Kakoe-imbo 3HaYyeHMe Npu 3aBepLlieHn CTapToBOM
dYHKUMM NOTOKa.

Hy v nagHo! Bce paBHO BO3BpallaeMoe 3HaYeHWe CTapToBOM (PYHKUMKM MpU CYLLECTBYIOLEM MexaHW3Me 3anycka notoka (dbyHkumMsa Start)
HEKOMY MepexBaTbiBaTb, @ CTAHAAPTHbIN XECTKMIA MEXaHU3M npeaonpeaesneHHbIX NapaMeTpoB (Kak y dyHKUMM Main) HUUYTb He Nydylle ero
NMoOJIHOrO OTCYTCTBUS.

Ecnv, KOHEYHO, CyLLEeCTBYHOT NpOCTble CPeACTBa nepefayn AaHHbIX B NOTOK. Tak BOT, TakMe CPeAcTBa CyLLecTBYoT!

[leno B TOM, YTO BTOPUYHbIV MOTOK CTPOMTCS Ha OCHOBE METOAOB KOHKPETHOro Kiacca. DTO 03HayaeT, yYTo CHayana coszaeTcs 06bekT —
npeacTaBUTeNb Kacca, 3aTEM 06BLEKT MOTOKA C HACTPOEHHbLIM Ha CTapToBYHO (YHKLMIO AefieraToM, nocie Yero noToK CTaHAapTHbIM
o6pa3oM 3anyckaeTcs.

Mpu 3TUX yCNOBMSX 3a4adva nepeaadn AaHHbIX MOTOKY MOXET 6biTb BO3/I0XKEHA Ha KOHCTPYKTOPbI Kiacca. Ha cnvcky ux napamMeTpoB
HUKaKUX 0CObBbIX OrpaHMYEeHUn He HaknaabiBaeTcs. B KOHCTpyKTOpe MOryT 6biTb peasn3oBaHbl CaMble CMOXHble afiropUTMbl MOAFOTOBKM
AaHHbIX. TakuM obpasoM, "MecTo Ana 6uTBbI" MOXET 6bITb MOArOTOBJIEHO 33a40/1M0 A0 Ha4dana BbIMOJHEHMS MOTOKA:

using System;
using System.Threading;

// Knacc WorkThread comepxmuT BCO HEOOXOOMMYIH IJIS BEIIOJIHEHMS
// nDaHHOM 3amaumM MHPOPMALMIO, a TaKXe M COOTBETCTBYOWMNA METOLH.
public class WorkThread

{

// State information used in the task.

private string entryInformation;

private int wvalue;

// KOHCTPYKTOp MOJIydaeT BCKH HeoOxommmyn uHbOpMALMO Uepes IapaMeTpEH.
public WorkThread(string text, int number)

{

entryInformation = text;

value = number;

}

// Pabouuii MeTOn [OTOKAa HENOCPEICTBEHHO I[IOCJIe CBOETO 3allycka

// mojyyaeT NOCTyIl KO BCel HeOOXOAMMOM paHee MNONT'OTOBJIEHHOM uHbOpMALIM.
public void ThreadProc (

{

Console.WriteLine (entryInformation, wvalue);

}

}

// Touka BXoIa NPUIIOKEHNS .
//

public class Example

{

public static void Main()

// TloOrOoTOBKA K BalyCKy BTOPUUHOTO MNOTOKA MPENNnojiaraeT COo3oaHue
// ofBBekTa Kjacca [OTOKa. B 3TOT MOMEHT BCsS HeobxommMmas njisg paboTH [IOTOKa
// wmHdopMaLMs NepenaeTcs uyepes apaMeTpe KOHCTPYKTopa .
// Bonecb mnepenmaHel HEOOXONMMEBIE LEeTaJiM, KOTOpPHE OyIOyT COCTAaBJIEHE
// CTaHmapTHEIM 0OpPa30M B CTPOKYy MeTomoMm WritelLine.
WorkThread tws = new WorkThread("This report displays the number {0}.", 125);
// Cospmanu OOBEKT MOTOKA, 3aTeM ero 3alyCTUJIM.
Thread t = new Thread(new ThreadStart (tws.ThreadProc));
t.Start ()
Console.WriteLine ("IlepBuuHL NOTOK nopabtorasi. Teneps xmeT.") ;
t.Join() ;
Console.WriteLine
("CoobOmeHre M3 MNEPBMYHOTO [IOTOKA: BTOPMYHEI NOTOK oTpaborain.");
Console.WriteLine
("CoobueHre M3 NepBUUYHOTO [OTOKAa: I[JIaBHHI MNOTOK OCTaHOBJIeH. ")



}
}
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Kontpoas Bropuunbix notokon. Callback-meToani

MepBUYHbIA NOTOK CO3Aan W 3anyCTWU/ BTOPUYUHBIN MNOTOK ANS peLleHns onpeaesieHHol 3aaa4un. BTOpUYHbIA NOTOK BbIMOMHWI NOCTaBEHHYIO
3a4auvy W... 3aBepLlini CBOK paboTy. BO3MOXHO, UTO OT pe3y/ibTaToB paboTbl BTOPMUYHOMO MOTOKA 3aBMCUT AajibHeiwasn paboTa
NPUNoXeHUsl. BO3MOXHO, YTO A0 3aBepLUEHNS BbINOTHEHUS BTOPMUYHOMO NOTOKA NePBUYHOMY MOTOKY BOO6LLE HeYyero genaTb M OH
NPUOCTaHOB/IEH B pe3ysibTaTe BbINOSIHEHUSA MeToaa Join,

Mpo6bnema 3akntoyaetrcs B ToM, KOIAA n KAKMM OBPA30M o npoaenaHHoi paboTe CTaHET M3BECTHO B NEPBUYHOM MOTOKeE.

[Ona aHanu3a pe3yfbTaTa BbINOJHEHUS BTOPUYHOIO NOTOKA MOXHO MCMOJ/1b30BaTb METOZ KJlacca, KOTopbI obecneumnBaeT 3amnyck
BTOPWYHOro noTtoka. COOTBETCTBYOWMM 06pa3oM HACTPOEHHbIN Aenerat TakXXe MOXET ObiTb NepefaH B KayecTBe napaMeTpa KOHCTPYKTopy
BTOPMYHOIro NOTOKa. Bbi3biBaTb METOA Kilacca, 3anyCTMBLUEro BTOPUYHbBIN NMOTOK, MOXHO 6yAeT no BbinosHeHUM pabot Bo BTOPUYHOM
noToke.

Takum 06pa3om, DyHKLUMSA, KOHTPONMpyloLwwas 3aBepLlieHne paboTbl BTOPUYHOro notoka, cama byaet BbinonHaTbcss B0 BTOPUYHOM noToke!
Ecnun npu aToM ansa ganbHenwen paboTbl NEPBUYHOMO NMOTOKa (KOTOPbLIA B 3TOT MOMEHT, BO3MOXHO, HaXOAUTCS B COCTOSIHUM OXUAAHUS)
HeobxoanMa nHdopMaums 0 pesysbTaTax NpoAesnaHHON BTOPUYHbBIM MOTOKOM paboTbl, KOHTpoNMpytowas GyHKUUsA CNpaBUTCs C 3TOM
3ajayen 3a CYET TOro, YTO OHa MMEeET AOCTYN KO BCeM AaHHbIM U METOAAM CBOEro knacca. I HeBaxxHO, B KakOoM MOTOKE OHa Mpu 3TOM
BbINOJIHANACK:

using System;
using System.Threading;

// Knacc WorkThread Bk/moyaeT HeOOXOIUMYH MHOOPMALMIO,

// MeTom m pmejleraT AJiS BHBOBA METOHA, KOTOPHI BalyCcKaeTcs

// nociie BHIIOJIHEHMWS 3aljaui.

public class WorkThread

{

// BxonHas mHbOpMAaLMS.

private string entryInformation;

private int wvalue;

// Ccpuika Ha OOBEKT - MpeIcTaBMUTeJb Kjacca-mesierara, C IMOMOLB KOTOPOIO
// BEIBEIBAETCS MeTOn OOpaTHOTO BHBO0Ba. CaM Kjacc-IejyieraT OOBSABIISETCS IIO3Xe.
private CallbackMethod callback;

// KOHCTPYyKTOp NOJiydaeT BXOINHY MHPOPMALMI M HacTpamBaeT
// callback delegate.

public WorkThread(string text, int number,
CallbackMethod callbackDelegate)

{

entryInformation = text;

value = number;

callback = callbackDelegate;

}

// Merom, ofecHneuMBaKMIA BHIIOJIHEHME [MOCTABJIEHHONM 3aIaum:

// cocTaBJseT CTPOKY M I[IOCJIe IONOJIHMUTEJILHOM [NPOBEPKM HACTPOMKM
// callback-menerara ofecrneurBaeT BHBO0B METOIA.

public void ThreadProc (

{

Console.WriteLine (entryInformation, wvalue);

if (callback != null)

callback(l); // Bor, BEH3Banm 4YXKOM METOI B CBOEM nOTOKE.

}

}

// Kiacc-meyeraT 3amaeT CcurHaTypy callback-meronmy.

//

public delegate void CallbackMethod(int lineCount) ;

// Entry Point for the example.

//

public class Example

{

public static void Main()

{

// Supply the state information required by the task.

WorkThread tws = new WorkThread("This report displays the number {0}.",
125,
new CallbackMethod(ResultCallback));

Thread t = new Thread(new ThreadStart (tws.ThreadProc)) ;

t.Start ()

Console.WriteLine ("IlepBuuHEll IOTOK mnopaborasn. Tenepb xzmer.");

t.Join();

Console.WriteLine ("BTOpuuHENI NIOTOK OTpaboras. IJIaBHHII NOTOK OCTAHOBJIEH.");

}

// Callback-meTon, eCTeCTBEHHO, COOTBETCTBYET CUITHATYype

// callback kjacca neserara.

public static void ResultCallback(int lineCount)

{

Console.WritelLine ("BTopuuHent norok oBpadoran {0} crpokx.", lineCount);
}

}
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Callback-meToa — MeToA — UfleH Knacca, 3anyCcTUBLUEro BTOPMYHbIMA NOTOK. DTOT MeToA 3anyckaeTcsl "B KayecTBe yBeAoMJIeHUs" O TOM, 4To
BTOPWYHbIMA MOTOK "3aBepLuns BbiNoSHEHNE cBoen Muccun". OcobeHHocTb Callback-MeToaa 3akno4yaeTcss B TOM, YTO OH BbINOJSIHSAETCS B

n n

yy>xoM" noToke.

Opraﬂmaunﬂ B3aUMO/IeliCTBHA IOTOKOB

ITocpeacTBom ob6menaocTynunix (public) naHHbIX

B npegnaraeMoM npumMepe BTOPUYHbIE MOTOKM B3aMMOAENCTBYIOT Mexay cobon yepe3 obLwenoCcTynHbIiM 06beKT, pacnonaraeMbln B obLien
namsiTm NOTokoB. JaHHble Ans 06paboTkn NOAroTaBAMBAKOTCS COOTBETCTBYOLWMMM KOHCTPYKTOPaMM K1laccoB, OTBEYaLWMX 3a BblMOSIHEHNE
BTOPMYHbIX NOTOKOB. KOHCTPYKTOP Kflacca, BbIMOJHAEMOro BO BTOPUYHOM MOTOKE, TaKXXe OTBEYaeT 3@ OpraHM3auunio yBeAOMIEHUS
rfaBHOro0 NOTOKa O pe3yJsibTaTaX B3aMMOCBSI3aHHOW AeSTENbHOCTU BTOPUYHbLIX MOTOKOB:

using System;
using System.Threading;

namespace CommunicatingThreadsData

{

public delegate void CallBackFromStartClass (long param) ;
// IDaHHele. llpenMeT M OCHOBa B3aMMONEMCTBMUS IBYX [IOTOKOB.
class CommonData

{

public long 1lval;

public CommonData (long key)

{

1val = key;

}

}

// Knacce Worker m Inspector: OCHOBa B3aMMONENMCTBYOUMX MNOTOKOB.
class Worker

{

CommonData cd;

// KOHCTPYKTOP. ..

public Worker (ref CommonData rCDKey)
{

cd = rCDKey;

}
public void startWorker ()

{

DoIt (ref cd);

}

// Temo pabouelt QyHKUUM. . .

public void DoIt (ref CommonData cData)
{//
for (;;)
{
cData.lVal++; // V3MeHWIM 3HaAUeHue. ..
Console.Write ("{0,25}\r",cData.1lval); // Coobfumnu O pes3ylbTaTax.
}
Y/ 7/
}

class Inspector

{

long stopVal;

CommonData cd;
CallBackFromStartClass callBack;

// KoHCTpyKTOp... [lomroroBka mejierara mjisa 3amnycka CallBack-meTona.

public Inspector
(ref CommonData rCDKey, long key, CallBackFromStartClass cbKey)

{

stopVal = key;

cd = rCDKey;

callBack = cbKey;

}

public void startInspector()
{
measurelt(ref cd);

}

// Teryo pabouei QyHKUUM. . .

public void measurelt (ref CommonData cData)
{//
for (;;)
{
if (cData.lvVal < stopVal)
{
Thread.Sleep(100) ;
Console.WriteLine ("\n{0,-25}",cDhata.lval) ;
}




else
callBack(cDhata.1lval) ;
}
Y/
}

class StartClass

{

static Thread thO, thl;
static CommonData cd;
static long result = 0;

static void Main(string[] args)

{

StartClass.cd = new CommonData (0) ;
// KOHCTPYKTOPH kjlaccoB Worker m Inspector HeCyT IONOJIHMUTEJIBHYI HATPY3KY.
// OHM oBeclneurpBanT HEOOXOIVMBIMU SHAYESHMAMMY METOIE,
// BHIIOJIHAEMEE BO BTOPUUYHHIX MNOTOKAX .

Worker work;
// Io Hadajyia BHIIOJIHEHMsS I[IOTOKAa BCs HeoOxommMmas MHbOOpMaLMs OOCTYIIHA METOLY .
work = new Worker (ref cd);
Inspector insp;
// Ha mMHCHeKTopa BOBJIOKEHa NONOJIHMTEJbHAs OOS3aHHOCTH
// BEBOBa OGYHKUMM-TEpPMMHATOPA .
// IJis 2TOrO MCHOJb3YeTCs CIeLMaJlbHO ONpelesisieMEli M HacTpauBaeMbBld nejerart.
insp = new Inspector (ref cd,
50000,
new CallBackFromStartClass (StartClass.StopMain)) ;

// CraproBre OQYHKLMUM IOTOKOB IOJDKHEL COOTBETCTBOBATL CUIHATYPE

// wnacca meserara ThreadStart. Io®ToOMy OHM HE MMET IapPaMeTpPOB.
ThreadStart t0, tl;

t0 = new ThreadStart (work.startWorker) ;

tl = new ThreadStart (insp.startInspector) ;

// CosmaHbl BTOPUYHEE I[IOTOKM.
StartClass.th0 = new Thread(tO0);
StartClass.thl = new Thread(tl);

// BamnymeHE BTOPUYHBE TOTOKM.
StartClass.thO.Start ()
StartClass.thl.Start();

// Eme pasz o Merozme Join(): BHIOJNHEHME ITJIABHOTO NOTOKA MIPMOCTAHOBJIEHO.
StartClass.thO0.Join() ;
StartClass.thl.Join();

// TloToMy I[oOCJienHee CJIOBO OCTaeTCs 3a IJIaBHBEIM [IOTOKOM IIPWUIIOXEHNS .
Console.WriteLine ("Main(): All stoped at {0}. Bye.", result);

// ®yHrUMA - ujieH kjacca StartClass somosiHgerca Bo BTOPUUYHOM noToke!
public static void StopMain(long key)

{

Console.WritelLine ("StopMain: All stoped at {0}...", key);

// OcraHOBKa paboumMx MNOTOKOB. Ee BHIIOJHAET QYHKLUUA — UJIeH

// wnacca StartClass. 2Toi GOYyHKUMM B CUIJIy CBOETO ONpeIesIeHus

// wm3BecTHO BCE O BTOPMUYHEIX [NOTOKAX. HO BHIIOJHSETCS OHAa

// B UYKOM (BTOpPMUYHOM) I[OTOKe. [lo3TOMY :

// 1. HaAOO NPEnNpPMHATH OCOOBE NONOJIHMTEJIbHBIE YCUJIMS OJISI TOTO, UYTOOH
// pesynbrarT pabOoTH [IOTOKOB OKAas3aJiCsd LOCTYIEH B IJIABHOM IIOTOKE.
/*StartClass.*/result = key;

// 2. OoueHb BaxHa IMOCJIEJOBATEJIbHOCTL OCTAHOBKM I[IOTOKOB,
StartClass.th0.Abort () ;

StartClass.thl.RAbort () ;

// DToT omeparop He BrmojHsercs! [IOTOK, B KOTOPOM BHIIOJIHSETCS
// Merom - ujieH kJjlacca StartClass StopMain(), OCTaHOBJIEH.
Console.WritelLine ("StopMain() : bye.");

}

}

}

Jincruur 15.9.
ITocpeacrBoM ob6meaocTynHsix (public) cBoiicTs

Cneayoowmn BaprMaHT OpraHn3aunm B3anMoAENCTBUA Mexay NOTOKaMM OCHOBAH Ha MCMOJIb30BaHMM 06LWeA0CTYNHbIX CBOMCTB. OT
npeablayLwero npMMepa OTIMYaeTCs TEM, YTO AOCTYN K 3aKPbITOMY cYeTumKy 1Val B COOTBETCTBMWU C MPUHLUMMAMU MHKAMNCYSUNN
OCYLLEeCTBNISIETCS Yepe3 CBOMCTBO € 6bnokamm get (akueccop) u set (mytaTop):

using System;
using System.Threading;



namespace CommunicatingThreadsData

{

public delegate void CallBackFromStartClass (long param);
// IDaHHele. llpenMeT M OCHOBa B3aMMOIEMCTBMUS IBYX [IOTOKOB.
class CommonData

{

private long 1lVal;

public long lValProp

{

get

{

return 1lVal;

}

set

{

1lval = value;

}

}

public CommonData (long key)
{
1lval = key;
}
}

// Knaccu Worker m Inspector: OCHOBa B3aMMOAEMCTBYKIMX NOTOKOB.
class Worker

{

CommonData cd;

// KOHCTPYKTOP YMOJIYAGHMA. . .

public Worker (ref CommonData rCDKey)
{

cd = rCDKey;

}

public void startWorker ()

{

DoIt (ref cd);

}

// Teryo pabouer QyHKUUM. . .

public void DoIt(ref CommonData cData)
{//
for (;;)
{
cData.lValProp++;
Console.Write("{0,25}\r",cData.1lvValProp) ;
}
Y/
}

class Inspector

{

long stopVal;

CommonData cd;
CallBackFromStartClass callBack;

// KOHCTPYKTOpD. ..
public
Inspector (ref CommonData rCDKey, long key, CallBackFromStartClass cbKey)
{
stopVal = key;
cd = rCDKey;
callBack = cbKey;
}

public void startInspector()
{
measurelt (ref cd);

}

// Teryo pabouer QyHKUUM. . .
public void measurelt (ref CommonData cData)
{//
for (;;)
{
if (cData.lValProp < stopVal)
{
Thread.Sleep (100) ;
Console.WriteLine("\n{0,-25}",cData.lValProp);
}
else
callBack(cData.lValProp) ;
}
y//
}

class StartClass



{

static Thread thO, thl;
static CommonData cd;
static long result = 0;

static void Main(string[] args)

{

StartClass.cd = new CommonData (0) ;

// KOHCTPYKTOPH kjlaccoB Worker m Inspector HeCyT IONOJHUTEJLHYD HATPY3KY.
// OHM oOfecneumMBanT HEOOXOIMMBIMU SHAUEHVAMU METOIH,

// BEIIOJIHSIEMEE BO BTOPUUYHEIX [OTOKAX .

Worker work;

// o Hauajia BHIIOJIHEHMS IOTOKA BCS HeobxommMmas MHOOpMaLys NOCTYNHAa METOIY .
work = new Worker (ref cd);

Inspector insp;

// Ha mHCHeKTopa BOBJIOXEeHa LOOIOJIHUTEeJIbHAsS OOS3aHHOCTH

// BEIBOBa OYyHKLUMM-TEpMMHATOPA .

// Iis 5TOTO MCIOJb3YyeTCs CIelUMaJibHO ONpeneJisieMbl M HaCTpauBaeMb

// memerar.

insp = new Inspector

(ref cd, 50000, new CallBackFromStartClass (StartClass.StopMain)) ;

// CraproBre QYHKLMUM IOTOKOB IOJDKHEL COOTBETCTBOBATL CUTHATYPE

// wnacca meserara ThreadStart. IosToOMy OHM HE MMET IapPaMeTpPOB.
ThreadStart t0, tl;

t0 = new ThreadStart (work.startWorker) ;

tl = new ThreadStart (insp.startInspector) ;

// CO3maHE BTOPWUHBIE IOTOKM.

StartClass.th0 = new Thread (tO0);

StartClass.thl = new Thread(tl);

// BamnyueHsl BTOPUUHEE MTOTOKM.
StartClass.thO.Start () ;
StartClass.thl.Start();

// Eme pas3 o mMerome Join(): BEIIOJHEHME ITJIABHOTO [NOTOKA MNPMOCTAHOBJIEHO.
StartClass.thO0.Join();
StartClass.thl.Join();

// TloToMy mocjienHee CJIOBO OCTAeTCH 3a IJIABHLEIM [OTOKOM MIPUIIOXKEHNS .
Console.WritelLine ("Main(): All stoped at {0}. Bye.", result);
}

// ®yHruUMa - ujieH kjacca StartClass somosiHgerca Bo BTOPUUYHOM noToke!
public static void StopMain(long key)

{

Console.WritelLine ("StopMain: All stoped at {0}...", key);

// OcraHOBKa paboumMx MNOTOKOB. Ee BHIOJHAET QYHKLUMUS — UJIeH

// wnacca StartClass. DToi GQyHKUMM B CUIJIy CBOETO ONpeIesIeHUs

// wm3BecTHO BCE O BTOPMYHEIX [OTOKAX. HO BHIIOJHSETCS OHA

// B UYXKOM (BTOpPMUYHOM) I[OTOKe. [lo3TOMY :

// 1. HaAOO NPEnNpPMHATH OCOOBE NONOJIHMTEJIbHBIE YCUJIMS OJISI TOTO, UYTOOH
// pesynbrarT pabOoTH [IOTOKOB OKAas3aJiCsd LOCTYIEH B IJIABHOM IIOTOKE.
/*StartClass.*/result = key;

// 2. OoueHb BaxHa IMOCJIEIOBATEJIbHOCTL OCTAHOBKM [OTOKOB,
StartClass.thO0.Abort () ;

StartClass.thl.Abort () ;

// 2rToT omnepaTop He BHNOJHseTcs! [IOTOK, B KOTOPOM BHIIOJIHAETCS

// Meronm - ujeH kjacca StartClass StopMain(), oCTaHOBJIEH.

Console.WritelLine ("StopMain() : bye.");
}
}
}

JmcTuur 15.10.
ITocpeacTBoM 0011eA0CTYHBIX O4epeaeii

Queue — Knacc, KOTOPbIA NpeacTaBnseT Koanekunio obbekToB (objects), paboTatowyto No NpuHUKUNY "NepBbiM Npulesn, nepebiM ywen"
(first in, first out).

Stack - knacc, KOTOpbI NpeacTaBnseT Konekumio obbekTos (ocbjects), paboTaloLwyo No NpMHUMIY "NOCNeAHUM npuwen, nepsbiM ywen"
(last in, first out).

B3auMozeicTByOLWME NOTOKU BbIMNOSHAKOT NOCTaB/IEHHYIO Nepea HMMK 3aaady. MNpu 3TOM OAMH NOTOK obecrneymBaeT reHepaumnto AaHHbIX, a
BTOpOI — 06paboTKy nonyyaembix AaHHbIX. Ecnv npu aToM BpeMs, HeobxoanMoe ANs reHepauuun AaHHbIX, U BpeMs 06paboTku AaHHbIX
pasnuyatoTcsl, npobremMa B3anMOAENCTBMSA NMOTOKOB MOXET ObiTb pelleHa NoCpeaCcTBOM o4Yepeamn AaHHbIX, KOTopas B 3TOM Ciiyyae urpaet
ponb 6ydepa mMexay AByMs noTokamu. MNepBblii NOTOK pa3MellaeT AaHHble B ovyepeab "C 04HOro KOHUA", abCcontoTHO He MHTepecysiCb
ycnexamu notoka-obpaboTtumka. BTopoi NoTOK n3BfeKaeT AaHHble U3 ovepeaun "C Apyroro KoHua", pyKOBOACTBYSICb MCK/TIOUNTESTBHO
COCTOsIHMEM 3TON ovepean. OTCYTCTBME AaHHbIX B o4epeau Ans noToka-obpaboTunka o3HayaeT ycnewHoe BbIMO/HEHWE MOCTaB/IEHHON
3aZaun UM CUrHaN K CaMOYChIMIEHWIO.

OpraHuzauns paboTbl MOTOKOB MO 3TO CXeMe npeanosiaraeT:

e BblaeneHne o6pabaTbiBaeMbIX AAHHbIX B OTAENbHbIN Knacc;

e co3aaHuMe obulenocTynHoro obbekTa — npeacrtaBuTens knacca "Ouvepeab" ¢ nHTEpdelicoM, obecneunBaoWmMM pa3MeLleHne 1
M3BNeYEHNE AAHHbIX;

e pa3paboTKy KIaccos, coAepXalinx METOAbl FreHepauum M 06paboTkn AaHHbIX U peanusyolmnx MHTepdeic 4oCcTyna K 3TUM AaHHbIM;

e pas3paboTKy MeToaoB 06paTHOMO BbI30Ba, COO6LIAIOWMX O pe3ysibTaTax BbiNMOJHEHUS 3a4a4y reHepaumMm u 06paboTky AaHHbIX;



e CO3JaHue M 3anyck NoToka, obecneyvBaloWero reHepaLmnio AaHHbIX U pa3MeLleHne JaHHbIX B oYepeau;
e CO3JlaHWe U 3anycK NoToka, o6ecneynBaloLLero n3BeYeHe AaHHbIX U3 odepean U 06paboTKy AaHHbIX.

Mpumep:

using System;
using System.Threading;

using System.Collections;

namespace CommunicatingThreadsQueue

{

public delegate void CallBackFromStartClass (string param);
// HaHuble. llpemMeT ¥ OCHOBAa B3aMMOIEMNCTBMUS LOBYX [IOTOKOB.
class CommonData

{

private int ival;

public int iValProp

{

get

{

return ival;

}

set

{

ival = value;

}

}

public CommonData (int key)

{

ival = key;

}

}

// Kinacce Receiver m Sender: OCHOBa B3aMMOINEMCTBYOUMX IOTOKOB .
class Receiver

{

Queue cdQueue;

CallBackFromStartClass callBack;

// KOHCTPYKTOp yMOJIYaHMA. . .

public Receiver (ref Queue queueKey, CallBackFromStartClass cbKey)
{

cdQueue = queueKey;
callBack = cbKey;

}

public void startReceiver()
{
DoIt () ;
}

// Temo paboueit QyHKUUM. . .
public void DoIt()

{

CommonData cd = null;

while (true)

{

Console.WritelLine ("Receiver. notifications in queue: {0}", cdQueue.Count) ;
if (cdQueue.Count > 0)

{

cd = (CommonData)cdQueue.Dequeue () ;

if (cd == null)

else

{

Console.WritelLine ("Process started ({0}).", cd.ivValProp);
// BeOpaTh KAKOM-HUOYOb M3 CIOCOBOB OOPABOTKM MMOJIYUEHHOTO yBEIOMJIEHMS .
// BacHYTb Ha COOTBETCTByIEe KOJUUECTBO TUKOB.

// Thread.Sleep(cd.iValProp) ;

// 3BaHATbBCHA 2JIEeMEHTapHONM apudMerTrrKor. C yCHIJIEHMEM IOTOKA .
while (cd.ivValProp != 0)

{

cd.ivalProp--;

Thread.Sleep(cd.iValProp) ;

Console.WriteLine ("process:{0}",cd.ivValProp) ;

}

}

}

else
callBack ("Receiver") ;

Thread.Sleep (100) ;
}
}
}

class Sender

{

Random rnd;



int stopval;
Queue cdQueue;

CallBackFromStartClass callBack;

// KOHCTPYKTOPD. . .

public Sender (ref Queue queueKey, int key, CallBackFromStartClass cbKey)

{

rnd = new Random (key) ;
stopval = key;

cdQueue = queueKey;
callBack = cbKey;

}

public void startSender ()
{
sendIt ()
}

// Teryo pabouei QyHKUUM. . .
public void sendIt ()
(//

while (true)
{
if (stopval > 0)
{

// PasMemeHye B OUepeny HOBOTO 4YJjieHa CO CJIydYaMHHMMU XAaPaKTEPUCTVKAMM .
cdQueue .Enqueue (new CommonData (rnd.Next (0, stopVal)));

stopVal--;

}

else
callBack("Sender") ;

Console.WritelLine ("Sender. in queue: {0}, the rest of notifications:{1}.",

cdQueue.Count, stopVal) ;
Thread.Sleep(100) ;

}

}

}

class StartClass

{
static Thread thO, thl;

static Queue NotificationQueue;

static string[] report = new string[2];

static void Main(string[] args)

{

StartClass.NotificationQueue

new Queue () ;

// KOHCTPYKTOPH KJIAaCCOB Receiver u Sender HeCyT IONOJIHUTEJILHYI HATPY3KY.
// OHM obecneumpBanT HEOOXOOUMBIMM SHAYEHUAMU METOIH,
// BHIIOJIHAEMBEE BO BTOPUUYHHIX [NOTOKAX .

Sender sender;

// Tlo OkOHYaHMM PabOTH OTHNPABMUTEJb BHEBHBAET QYHKLMIO-TEPMUHATOD.
// IJs 9TOTO MCHOJIb3YyeTCs CIEeLMalibHO ONpemesisieMeli ¥ HaCTpauBaeMbl

// memerar.

sender = new Sender (ref NotificationQueue,

100,

new CallBackFromStartClass (StartClass.StopMain)) ;

Receiver receiver;

// BeOpaB BCK OUEepelnb, [OJydaTeJslb BHS3HBAET QYHKLMIO-—TEPMUHATOP .
receiver = new Receiver (ref NotificationQueue,

new CallBackFromStartClass (StartClass.StopMain)) ;

// CrapToBEE OQYHKLMM [IOTOKOB IOJUKHBL COOTBETCTBOBATL CUTHATYpPE

// wnacca gpesnerara ThreadStart.

ThreadStart t0, tl;

[lo®TOMYy OHM HE MVMEWT I1apaMeTpOB.

t0 = new ThreadStart (sender.startSender) ;
tl = new ThreadStart (receiver.startReceiver);

// CO3maHE BTOPWUHBIE IOTOKM.

StartClass.thO = new Thread(t0);
StartClass.thl = new Thread(tl);

// BamymeHe BTOPUYHBEE [TOTOKM.
StartClass.thO.Start();
StartClass.thl.Start () ;

// Ewe pasz o Mmerome Join() :

// BHIIOJNIHEHME TJIABHOT'O [IOTOKA MNPMOCTAHOBJIEHO HO 3aBEpLEHNS
// BEINOJIHEHVS BTOPUUYHEX INOTOKOB.

StartClass.th0.Join () ;
StartClass.thl.Join();

// I[loTomMy mocJjiegHee CJIOBO OCTAaeTCA 3a IJIaBHBIM [OTOKOM IIPUIIOXEHMA .

"

Console.WriteLine ("Main() :

}

+ report[0] + "..." + report[l] + "... Bye.

// OyHKUMA - YJeH KJjacca StartClass BrmosHAeTca BO BTOPMUHOM noToke!
public static void StopMain(string param)

{

Console.WriteLine ("StopMain:

+ param) ;



// OcraHOBKa paboumx IOTOKOB. Ee BHIOJHAET QYHKLMUS — UJIEH

// wnacca StartClass. DToi QYyHKUMM B CWJIy CBOETO ONpeIesieHUs
// wm3BecTHO BCE O BTOPMYHEIX [OTOKAaxX. HO BHIIOJHAETCS OHa

// B UYXUX (BTOPMUHEIX) [OTOKAaX .

if (param.Equals ("Sender"))

{

report[0] = "Sender all did.";

StartClass.thO0.Abort () ;

}

if (param.Equals ("Receiver"))

{

report[1l] = "Receiver all did.";

StartClass.thl.Abort () ;

}

// 2roT omnepaTop He BHIOJHseTcs! [IOTOK, B KOTOPOM BHIIOJIHAETCS
// Meronm - ujeH kjacca StartClass StopMain(), ocTaHOBIEH.
Console.WriteLine ("StopMain(): bye.");

}

}

}

JucTuur 15.11.
CocTs3anne NoTOKOB

B paHee pacCMOTpeHHOM NMpuMMepe BPEMEHHbIE 3a4ePXKM MpU reHepaummn un obpaboTke AaHHbIX NogobpaHbl TakuM 06pa3oM, YTo
06paboTuMK 3aBepLUAET CBOK AEATENbHOCTb nocnegHnM. Takum obpa3oM, obecneumBaeTcs obpaboTka BCEMO MHoXecTBa AaHHbIX,
pa3MeLlLeHHbIX B ouepeaun. PasymeeTcsi, 370 uaeansHas cuTyaumsi. MU3aMeHeHMe COOTBETCTBYHOLMX 3HAYEHUI MOXKET NMPUBECTU K TOMY, YTO
06paboTumMK AaHHbIX ONYCTOLINUT ovyepesb U 3aBepwnT paboTy paHblue, YEM reHepaTop AAHHbIX pa3MecTUT B oYepeau Bce AaHHble.

Takum obpasomM, pesynbTaTbl BbIMOHEHUSA NPOrpaMMbl OKa3biBalOTCS 3aBMCUMbIMU OT O6CTOSITENBLCTB, HUKAKMM 06pa3oM He CBSI3aHHbIX C
rnocTaBneHHoW 3aaayeit.

MopobHasa cuTyaums XOpoLlo M3BeCcTHa kak "Race conditions" — cocTa3aHMe NOTOKOB M AOIXKHA YUYNTbIBATbCS NpU peanusaumm
MHOFOMOTOYHbIX MPUIOXKEHNI. Pe3ynbTaTbl paboTbl NOTOKa-06paboTumMKa He AOMKHbI 3aBUCETb OT BLICTPOAENCTBUS NOTOKA-reHepaTopa.

BaoKHpoOBKY U TYyNMKH

BNoKMpoOBKa BbIMOSIHEHUS! MOTOKA BO3HWKAET MPM COBMECTHOM MCMOJIb30BaHMM MOTOKAMU HECKOJIbKMX PecypcoB. B ycnoBusix, koraa
BbIMOJIHEHWNE MOTOKOB SABHbLIM 06Pa30M He YMpaBiseTcs, NOTOK B HYXHbIA MOMEHT MOXET He MOoMyuUnTb AOCTYMNa K TpebyeMoMy pecypcy,
NMOCKOJIbKY MMEHHO Ceilyac 3TOT pecypc UCMOb3YeTCs APYrMM MOTOKOM.

Tynuk - B3aMMHasa 6/10KMpPOBKa NOTOKOB:

NoTOK A 3axBaTblBAET PECYpPC @ M HE MOXET MOSyYMTb AOCTyNa K pecypcy b, 3aHATOMY MOTOKOM B, KOTOPbIN MOXET 6biTb 0CBO60XAEH
NMOTOKOM TOJIbKO MO MOJSTyYeHUIO AOCTyMNa K pecypcy 2.

MpvMep B3anMMOAENCTBYIOWNX NMOTOKOB paccMaTpuUBaeTcs Aanee:

// Bs3amMomeMCTByOIME IOTOKM pPas3IesisginT oblMe pecypcChl — IIapy ouepernei.
// Ins ycnemwHoM pa®oTh KaxObl [NOTOK HOJDXKEH IOCJIeHOBATEJbHO IIOJIyUMTh
// mocTym kK KaxIoi u3 ouepemeli. M3 OOHOM ouepeny B3ATh, B IPYTYD
// mojoxurb. [OTOK OKasbHBaeTCs 3abJOKMPOBAH, KOIIa OOHA M3 oudepeneit
// oOKasbBaeTCs BaHATOM OPYIMM [IOTOKOM.
using System;
using System.Threading;

using System.Collections;
namespace CommunicatingThreadsQueue

{

// MommdmdMLMPOBAHHEI BapMaHT ouepeny — ouepensb C IaxkoMm.
// 3axBaTMUBLMI BTy Ouepenb IIOTOK OOBABIAET odepenb "3aKpuHTom".

public class myQueue: Queue
{
private bool isFree;
public bool IsFree
{
get
{
return isFree;
}
set
{
isFree = value;
}
}

public object myDequeue ()
{
if (IsFree) {IsFree = false; return base.Dequeue () ;}
else return null;

}

public bool myEnqueue (object obj)
{

if (IsFree == true) {base.Enqueue (obj); return true;}



else return false;
}
}

public delegate void CallBackFromStartClass (string param);
// IDaHHele. llpenMeT M OCHOBa B3aMMOINEMCTBMUS IBYX [IOTOKOB.
class CommonData

{

private int ival;

public int iValProp

{

get

{

return ival;

}

set

{

ival = value;

}

}

public CommonData (int key)
{
ival = key;
}
}

// Knacce Receiver m Sender: OCHOBa B3aMMOINEMCTBYOUMX IOTOKOB .
class Receiver

{

myQueue cdQueueO;

myQueue cdQueuel;

CallBackFromStartClass callBack;

int threadIndex;

// KOHCTPYKTOp. ..

public Receiver (ref myQueue queueKey0,
ref myQueue queueKeyl,
CallBackFromStartClass cbKey,

int iKey)

{

threadIndex = iKey;

if (threadIndex == 0)
{

cdQueuel = queueKeyO;
cdQueuel = queueKeyl;
}

else

{

cdQueuel = queueKeyO0;
cdQueuel = queueKeyl;

}

callBack = cbKey;
}

public void startReceiver()
{
DoIt () ;
}

// Temso paboueit QyHKUUM. . .
public void DoIt()

{

CommonData cd = null;

while (true)

{

if (cdQueuel.Count > 0)

{

while (true)

{

cd = (CommonData)cdQueueO.myDequeue () ;

if (cd != null) break;

Console.WriteLine (">> Receiver{0} is blocked.", threadIndex);

}

// BpemenHas 3amepxka "Ha o00paboTky" MOJydeHHOTO OJioka mHbopMaumm
// BIMSET Ha YACTOTy M MPONOJIXMUTEJBEHOCTH OJIOKMPOBOK.

Thread.Sleep (cd.iValProp*100) ;

// W sT0 He B3AVMHAS OJOKMPOBKA [OTOKOB.

// "OBpaBorammu" OJIOK — OTKPHUIM OUEpEenb .

// VI TOJNBKO NOTOM MNPENNPVHMUMAETCH IOMNETKA

// obpaumeHus K odepeny OIIOHEHTA.

cdQueue0.IsFree = true;

//3anvcany pes3yJjbTaT BO BTOPYID OUEpenb .
while (cdQueuel.myEnqueue (cd) == false)

{



Console.WriteLine ("<< Receiver{0} is blocked.", threadIndex);

}

// A BOT ecyM MNETATLCS OCBOOOAMTH 3axBAadUEHHYK [IOTOKOM oOuepemb
// B 2TOM MecTe - B3auMHOM OJIOKMPOBKM [OTOKOB He M30exaTh!
// cdQueue(.IsFree = true;

// Coofumnu O COCTOSHMUM Odepemnei.
Console.WritelLine ("Receiver{0}...{1}>{2}",threadIndex.ToString(),
cdQueuel.Count, cdQueuel.Count) ;

}

else

{

cdQueuel.IsFree = true;
callBack(string.Format ("Receiver{0}", threadIndex.ToString())) ;
}

— e

class Sender

{

Random rnd;

int stopval;

myQueue cdQueuel;

myQueue cdQueuel;
CallBackFromStartClass callBack;

// KOHCTPYKTOpD. ..

public Sender (ref myQueue queueKeyO,
ref myQueue queueKeyl,
int key,

CallBackFromStartClass cbKey)

{

rnd = new Random (key) ;

stopVal = key;

cdQueuel = queueKey0;

cdQueuel = queueKeyl;

callBack = cbKey;

}

public void startSender ()
{
sendIt () ;
}

// Temo paboueit QyHKUUM. . .
public void sendIt ()

//
cdQueuel.IsFree = false;
cdQueuel.IsFree = false;

while (true)
{
if (stopval > 0)
{
// PasMelleHre B Ouepeny HOBOTO UJIEHA CO CJIyYalHBMU XAPaKTEPUCTUKAMMA .
cdQueuel.Enqueue (new CommonData (rnd.Next (0,stopVal)));

cdQueuel .Enqueue (new CommonData (rnd.Next (0,stopVal)));
stopVal--;

}

else

{

cdQueuel.IsFree = true;

cdQueuel.IsFree = true;

callBack("Sendexr") ;
}

Console.WriteLine
("Sender. The rest of notifications: {0}, notifications in queue: {1}, {2}.",
stopVal, cdQueue0.Count, cdQueuel.Count);

Y/
4

class StartClass

{

static Thread thO, thl, th2;

static myQueue NotificationQueueO;
static myQueue NotificationQueuel;
static string[] report = new stringl3];

static void Main(string[] args)

{

StartClass.NotificationQueue0O = new myQueue () ;
StartClass.NotificationQueuel = new myQueue () ;



// KOHCTPyKTOpH kJjlaccoB Receiver um Sender HeCyT LONOJIHMTEJbHYO HATPY3KY.
// OHM oOfecneumBanT HEOOXOIMMBIMU SHAUEHVSAMU METOIH,
// BEINIOJIHAEMEE BO BTOPUUYHEIX [NOTOKAX .

Sender sender;

// Tlo OKOHUAHUM PABOTHE OTIPABUTEJIb BHISHBAET QYHKUMIO—TEPMUHATOP .

// IJida 3TOT0 MCHOJb3YeTCs CIeUMajlbHO ONpenesigeMbll M HacTpauBaeMeld nejerar.
sender = new Sender (ref NotificationQueueO,

ref NotificationQueuel,

10, new CallBackFromStartClass (StartClass.StopMain)) ;

Receiver receiver0;

// BeIOpaB BCH Ouepenb, NOJiydaTeJib BBEI3HEBAET (QyHKLUMIO-TEPMUHATODP .
receiver0 = new Receiver (ref NotificationQueueO,

ref NotificationQueuel,

new CallBackFromStartClass (StartClass.StopMain),0);

Receiver receiverl;
// BeIOpaB BCH Ouepenb, NOJiydaTeJib BBEI3HBAET (QyHKLUMIO-TEPMUHATODP .
receiverl = new Receiver (ref NotificationQueueO,
ref NotificationQueuel,
new CallBackFromStartClass (StartClass.StopMain),1);

// CrapToBEE OQYHKLMM [OTOKOB IOJUKHBI COOTBETCTBOBATL CUTHATYpPE
// wnacca meserara ThreadStart. IosToOMy OHM HE MMET IapPaMeTpPOB.
ThreadStart t0, tl, t2;

t0 = new ThreadStart (sender.startSender) ;
tl = new ThreadStart (receiver(O.startReceiver);
t2 = new ThreadStart (receiverl.startReceiver) ;

// Co3maHH BTOPUYHBIE MOTOKMU.

StartClass.thO = new Thread (tO0);
StartClass.thl new Thread(tl);
StartClass.th2 = new Thread(t2);

// BamymeHE BTOPUUYHBEE MTOTOKM.

StartClass.thO.Start ()

// Eme pas o merozme Join() :

// BHIIOJIHEHME TJIABHOTO [IOTOKA IPUOCTAHOBJIEHO HO 3aBEpLIEHVS
// BEINIOJIHEHMS BTOPUYHOTO [IOTOKA 3aTrpPy3KM Ouepemei.

// TIoTOKM MOoJIydaTeJsieil MOoKa OTOLHXAKT.
StartClass.th0.Join () ;

// Orpaborajs MOTOK 3arpy3duKa.

// Ouepenb mnojlyyaTejiein.

StartClass.thl.Start();

StartClass.th2.Start () ;

// Metom Join() :

// BEINOJIHEHME TJIABHOTO [IOTOKAa ONATH NPMUOCTAHOBJIEHO
// IO 3aBepueHMVd BHIIOJHEHMS BTOPUUHHIX [NOTOKOB.
StartClass.thl.Join() ;

StartClass.th2.Join() ;

// TlocyemHee CJIOBO OCTAEeTCs 3a I[JIABHBIM [IOTOKOM [IPUJIOXEHMUS .

// HO TOJBKO [OCJIe TOTO, KakK OTpaboTanT TEePMMHATOPH .
Console.WritelLine

("Main () :"+report[0]+". "+report[1l]+". "+report[2]+". Bye.");

}

// OyHKUMA - YJeH KJjacca StartClass BrmosHAeTca BO BTOPUMUHOM noToke!
public static void StopMain(string param)

{

Console.WriteLine ("StopMain: + param) ;

// OcraHOBKa paBouMx NOTOKOB. Ee BHIONHAET QYHKLUMS — UJIEH

// wjnacca StartClass. DToi QYyHKUMM B CWJIy CBOETO ONpeIesieHUs
// w3BecTHOo BCE O BTOPMUYHHX [OTOKaX. HO BHIIOJHSETCS OHAa

// B UYXUX (BTOPMUYHEIX) [IOTOKAaX .

if (param.Equals ("Sender"))

{

report[0] = "Sender all did.";

StartClass.th0.Abort () ;

}

if (param.Equals ("Receiver0"))

{

report[1l] = "Receiver(0 all did.";
StartClass.thl.Abort () ;

}

if (param.Equals ("Receiverl"))

{

report[2] = "Receiverl all did.";

StartClass.th2.Abort () ;

}

// BToT omeparTop He BhIoOJHseTcsa! IIOTOK, B KOTOPOM BHIIOJHAETCS
// meronm - usjeH kjacca StartClass StopMain(), OCTaHOBJEH.
Console.WriteLine ("StopMain() : bye.");



1
}
1
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be3onacHOCTb JaHHBIX U KPUTHY€CKHE CEKIIUH KOAa

HekoTopoe 3HauyeHune, CBSI3aHHOE C KOHKPETHbIM 06BEKTOM, NoABepraeTcs BO3AeNCTBUI0 (M3MeHeHMo, Npeobpa3oBaHmnio) CO CTOPOHbI
rnoToka. 3TO 03Ha4yaeT, YTO MO OTHOWEHUIO K 06bEKTY (3HavyeHMto ob6bekTa) NpUMeHseTcs GUKCMpOBaHHAs NOCNef0BaTe/IbHOCTb
onepaTopoB, B pe3ynbTaTe koTopoi nponcxoamt KOPPEKTHOE naMeHeHWe COCTOSIHUSI 06beKTa UM ero 3HavyeHus.

B MHOronoToYHOM MPUNOXEHUN OAMUH WU TOT Xe 06bEKT MOXET 6bITb noaBeprHyT ogHOBpPEMEHHOMY "napanneanOMy" BO3AENCTBUIO CO
CTOPOHbI HECKO/bKMX MOTOKOB. MogobHoe BO3aelCTBME NpeacTaBAsSEeT ONAaCHOCTb AN O6beKTa U ero 3Ha4yeHus, MOCKOMbKy B 3TOM Clly4ae
nopaaoK nNpuMeHeHUda onepaTtopoB N3 HECKOJIbKUX MOTOKOB (I'IYCTI: Aaxe n cogepXxawmnx oaHn n Te Xxe onepaTopbl) HeunsbexHo 6y.qu
U3MEHEH.

B MHOrOMOTOYHOM MPOrpaMMUPOBaHMM NOCIELOBATENLHOCTM ONEPaTOPOB, COCTABASIOWMX MOTOK U NMPU HEKOHTPOIMPYEMOM AOCTYNeE K
06bEKTY, BO3MOXHO, MPUBOASALLNX K HEKOPPEKTHOMY M3MEHEHUIO COCTOSAHUS 06bEeKTa, Ha3blBAOTCA KPUTUUECKMMU CEKLIMAMM Koda.

YnpasneHune nocrnefoBaTenNbHOCTbIO AOCTYMa NOTOKOB K O6'beKTy Ha3blBakOT CMHXpOHM3aLlMel71 MOTOKOB.
CaM >xe 06beKT Ha3blBaloT 06BEKTOM CUHXPOHU3aLUnn.
TUNnyHbIMKU CcpeacTBaMmU CUHXPOHM3AaLMN NOTOKOB SABAAIOTCA:

® KpUTUYECKMe CeKkLmu,
e MOHMUTOPBI,
® MbHOTEKChI.

Ouepens Kak 00beKT CHHXPOHHU3AIUH

Ouepeab — AOCTaTOYHO CIOXHOE 06pa3oBaHMe C MHOXECTBOM CBOWCTB M METOZOB, NpeAHasHauyeHHoe ANs YNopsA0oYEeHHOro pasMeLleHus
06beKTOB (BCe AeTH knacca object), OAHOBPEMEHHOE BO3JENCTBME Ha OUYepelb CO CTOPOHbI KOAA HECKOIbKUX MOTOKOB NpeacTaBnser
CEepbEe3HYI0 OMACHOCTb — W HE CTO/IbKO ANA CaMoro o6bekTa oYepeam B CMbIC/IE BO3MOXHOMO UCKaXeHUsl COXpaHAeMol B Hell nHdopMaunm,
CKOJIbKO A/151 CaMOro MpunoxeHus. Knacc Queue B3anMMOAENCTBYET C OKPYXEHNEM UYepe3 UHTepdeiChl, @ HeyrnopsAoYeHHOe BO3AENCTBUE Ha
06BLEKT oUepean yepes 3Tn nHTepdeiicbl Bo3byxaaeT ncknoueHns. Ouepeab pacrnonaraeT cneunanbHbiMUM CpeacTBaMmn, NMo3BONAOWNMU
3alUMTUTb 06BEKT OT HEYNOPSAAOYEHHOIrO BO3AENCTBUSA CO CTOPOHbI MHOXECTBA NOTOKOB. HaszHauyeHWe HEKOTOPbIX CPEACTB M UX MPUMEHEHME
0YEBUAHO, KaK MCMoJib30BaTh ApPYrve CpeacTBa — NMoKa HEsICHO (51 MOMETU UX BOMPOCUTENbHBLIM 3HAKOM).

B knacc BXOAST MeToAbl U CBOWCTBA:

® MHOXEeCTBO BapMaHTOB KOHCTPYKTOPOB — Queue (...);

e MeToAabl, obecneunBatoLwme 3arpysKy M BbIrpy3Ky AaHHbIX (06bEKTOB — NpeacTaBUTENeNn KnaccoB-HacNeAHUKOB Kiacca object) —
void Enqueue (object), object Dequeue();

® MeToAbl Noucka — bool Contains(object);

® MeToAbl NpeabsiBiieHnst — object Peek() (Bo3BpallaeT 06bEKT U3 Hayana o4yepeau, He yaanss ero U3 odyepeamu);

e cBOMCTBO Count — coxpaHseT UHGPOpMaLM0 O KONMYECTBe O6BEKTOB B o4yepeau;

e CBONCTBO SyncRoot — npepoctaBnsieT ccbinky Ha OBBEKT CUHXPOHU3ALIMW, KOoTOpbIN MCNoNb3yeTcs Npu CUHXPOHU3ALUKN NOTOKOB

MHOTOMOTOYHOMO MPUIOXKEHUS;
CBOMCTBO IsSynchronized — npegoctaBnseT MHDOPMALUUIO O TOM, CUHXPOHU3NPOBAH M 06BbEKT AN paboTbl B MHOMOMOTOYHOM
MPUIOXKEHUN. DTO BCEro NNLWb 3HaYeHMe 06bABEHHONM B knacce Queue ByneBCKOW NMepeMeHHOM;

® cTaTuyeckmin Metop Synchronized - co34aloOWNIA CUHXPOHM3MPOBaHHY 060/104KY BOKpPYr obbekTa ouepeau.

lMpumMepbl Ucrnonb3oBaHUs oqepe,qeﬁ B MPUNIOXXEHUN NPUBOAATCA HUXE, a NOKa — BOMNPOCHI, CBA3aHHbIE C B3auMoaencTBmeM obbekTa
oyepean C NOTOKaMU MHOFOMOTOYHOIro NMpPUNOXEHUA.

Mepebop anemMeHTOB o4yepean NoCpeacTBOM onepaTopa umkna foreach - camoe "onacHoe" ans ovepeaun 3aHATUE B YCIIOBUSAX
MHOIOMOTOYHOr0 MPUIOXEHNUS. W NpUYMHa BCeX HEMPUATHOCTEN 3aK/1t04aeTCs BO BHYTPEHHEM YCTPOMCTBE M 0CO6EHHOCTAX peannsaumm
umkna foreach, KOTOpbIN NpU CBOEM BbIMOSHEHUN UCMOb3YEeT MHOXECTBO PYHKUNIN MHTepdeiica oyepean:

Queue myCollection = new Queue() ;
// TlepeBop SJIEMEHTOB OuYepenyr — KPUTMUECKas CeKLUMS KOIa.
foreach ( Object item in myCollection )

}

B0o3MOXHbI crocob npeoaoneHms onacHOM CUTyaunu — 3almTta Koda Kputuyeckom cekumen. CyTb 3allmTbl CBOAUTCS K C/leayroLemy.
MoToK, KOTOPbLIN BbINOJHSAET CO6CTBEHHbIN KOA4 Npu "moaxoae" K KpUTUYECKOM CeKLUU, CBS3aHHOW C KOHKPETHbLIM 06BEKTOM
CUHXPOHM3aumn, 6nokupyetcs, ecnu 3TY nnu APYIYIO cBA3aHHYIO C AaHHbIM 06BEKTOM CMHXPOHM3aLMM KPUTUYECKYIO CEKLMUIO B AaHHOe
BpeMsi BbIMOJIHSIET APYrol NOTOK.

Queue myCollection = new Queue();

lock( myCollection.SyncRoot )

{// Kpurmueckas cekLus, KOTOpas CBs3aHa C OOBLEKTOM
// CUHXPOHMBAaLMUM, IOJIyUYEeHHEM OT OdYepenmn
// myCollection, ofoz3HaueHa...

foreach ( Object item in myCollection )



MpumMep cMHXpOHM3auumM obbekTa oyepean. BuaHo, kak co3gaBaTb CUHXPOHU3UPOBAHHYIO 060/10UKY BOKPYF HECMHXPOHU3NPOBAHHOM
oyepeam, Kak y3HaBaTb O TOM, CUHXPOHM3MpoBaHa oHa uan HeT, HO 3AYEM JEJIATb 3TO - He cka3aHO M He nokasaHo. [leno B TOM, 4YTO
CUHXPOHM3MPOBaHa OHa WM HET, a COOTBETCTBYOWMIA Ko4 (KpUTUYECKME CEeKLMN Koaa) 3alumuiaTb BCe paBHO Haao!

using System;
using System.Collections;
public class SamplesQueue {

public static void Main() {
// Creates and initializes a new Queue.
Queue myQ = new Queue();

myQ.Enqueue ( "The" );
myQ.Enqueue ( "quick" );
myQ.Enqueue ( "brown" );
myQ.Enqueue ( "fox" );

// Creates a synchronized wrapper around the Queue.
Queue mySyncdQ = Queue.Synchronized( myQ );

// Displays the sychronization status of both Queues.
Console.WritelLine ("myQ is {0}.",

myQ.IsSynchronized ? "synchronized" : "not synchronized" );
Console.WriteLine( "mySyncdQ is {0}.",
mySyncdQ.IsSynchronized ? "synchronized" : "not synchronized" );

}

}

//This code produces the following output.
//myQ is not synchronized.

//mySyncdQ is synchronized.

CTeK Kak 00beKT CHUHXPOHU3AIIUU

Stack — Knacc, KOTOpbIN NpeacTaBnseT KOMNEKUMIO 06LEKTOB, 06CNYXXMBAEMYIO MO MPUHLMMNY "MOCNEAHUM NpULlen — MnepBbiM Bbiwen".

Cnuncok BCex YIeHOB 3TOr0 TUMa npeactaBneH B pa3gene "Stack-uneHbl”.

public class Stack : ICollection, IEnumerable, ICloneable

OTKpbITble cTaTM4Yeckune (Shared B Visual Basic) uneHbl 3TOro TMna MOryT MCNOJIb30BaTbCS A1 MHOMOMOTOYHbIX Onepauni.
MNMoToko6e30MacHOCTb YEHOB 3K3EMMJIsipa He rapaHTUpPyeTCs.

[ina obecrneyeHns NoToko6e30MacHOCTU onepaLnil ¢ KnaccoM Stack, BCe OHM AOMKHbI BLIMOMHATLCS C MOMOLLbI0 06epTKM, BO3BPaLLEHHOM
MeToAoM Synchronized,

MepeuyncneHme B KOMNEKUUN B LeNCTBUTENIBHOCTU He SBNSETCS noToko6e3onacHoi npoueaypoi. Jaxe npyu CUMHXPOHW3AaLMKN KOSEKLUN
ApYyrue NoToKM MOrYT U3MEHUTb €€, UTO MPMBOAMUT K CO3AAHUI0 UCKIIIOUYEHMSA MPK nepeyncieHmm. Ytobbl obecneumnTb NOTOKO6E30MacHOCTb
npu NepeuyncrieHnn, MoXxHo 6o 3abloknpoBaTh KOMJIEKLMIO Ha BCe BPeMs Nepeyunciienns, n6o nepexsaTbiBaTb UCKIIOUYEHMS, KOTOpbIe
BO3HUKAIOT B pe3y/ibTaTe U3MEHEHUIN, BHECEHHbIX APYrMMU MOTOKaMM.

CunxpoHu3zanus padoTbl NOTOKOB

Opranuzanus KPpUTHYECKUX CeKIMii

// Tapa norokoB "HaneperoHku" BanoJiHAeT OLHY OuYepemb.

// 2TM NOTOKM CUHXPOHMUBYIOTCS MOCPEACTBOM KPUTUUYECKMX CEKUMM KOmZa,

// CBsAB3aHHEIX C pas3esiieMEM pecypcoM — ofWei ouepenbi.

// TpeTwuil NOTOK YMTaEeT M3 DTOM OouUepenu.

// DTOT MOTOK CUHXPOHM3YETCsS MNOCPELCTBOM MOHMTOPA.

// Meromel Enter(...) m Exit(...) ofecneumBamnT BXOI B KPUTUUECKYHD CEKLMIO
// koma, CBsA3aHHYI C KOHKPETHEM pas3esisieMsM OOBLEKTOM, M TEeM CaMbM

// BIOKMPYOT ONHOBPEMEHHOE BHIIOJIHEHME KAKOTO-JIMOO CBSABaHHOTO

// C DOaHHEIM PecypcoM KoIa B IOPYyTOM IIOTOKE.

// Tojues NOTOKOB CONPOBOXIAETCS TeHepaluel MCKIINUEHUN .

using System;
using System.Threading;
using System.Collections;

namespace CommunicatingThreadsQueue

{
public delegate void CallBackFromStartClass (string param);

// HaHuble. llpemMeT ¥ OCHOBAa B3aMMOIEMNCTBUS LOBYX [IOTOKOB.
class CommonData
{
private int ival;
public int iValProp
{
get{return ival;}
set{ival = value;}
}
public CommonData (int key)
{
ival = key;
}
}

// Knaccel Sender u Receilver: OCHOBa B3auMMOIEMCTBYIMX MNOTOKOB.



class Sender

{

Queue cdQueue;
CallBackFromStartClass callBack;
int threadIndex;

// KOHCTPYKTOPD. . .

public Sender (ref Queue queueKey, CallBackFromStartClass cbKey,

{

cdQueue = queueKey;
callBack = cbKey;
threadIndex = iKey;
}

public void startSender ()
{
DoIt ()
}

// Temo paboueit QyHKUUM. . .
public void DoIt()
{//

Console.WriteLine ("Sender{0}.DoIt ()", threadIndex);

int i;
for (1 = 0; 1 < 100; i++)
{//

try

{

lock (cdQueue . SyncRoot)
//

int iKey)

Console.WriteLine ("Sender{0}.", threadIndex);

cdQueue.Enqueue (new CommonData (1)) ;

Console.WriteLine (">> Sender{0} >> {1}.",

foreach (CommonData cd in cdQueue)

{

Console.Write ("\rS{0}:{1} ", threadIndex, cd.iValProp);
}

Console.WriteLine ("  Sender{0} ", threadIndex) ;

Y/

threadIndex, cdQueue.Count) ;

}
catch (ThreadAbortException e)
{

Console.Writeline (M~~rrrrvsssmn s s s v v s NSNS S ")
Console.WriteLine ("AbortException from Sender{0}.", threadIndex);

Console.WritelLine (e.ToString()) ;

Console . WriteLdne (M sm nn v e ")

}

catch (Exception e)

{

Console.WriteLine ("

Console.WritelLine ("Exception from Sender{0}.", threadIndex);

Console.WritelLine (e.ToString()) ;
Console.WriteLine ("

callBack(threadIndex.ToString()) ;
}
Y/

callBack(string.Format ("Sender{0}", threadIndex.ToString())) ;

Y/

}

class Receiver

{

Queue cdQueue;
CallBackFromStartClass callBack;
int threadIndex;

// KOHCTPYyKTOp. . .

public Receiver (ref Queue queueKey,
{

cdQueue = queueKey;

callBack = cbKey;

threadIndex = iKey;

}

public void startReceiver()

{
DoIt () s

}

// Temo paboueit QyHKUUM. . .
public void DoIt()
{

CallBackFromStartClass cbKey,

Console.WriteLine ("Receiver.DoIt()");

int i = 0;
CommonData cd;
while (i1 < 200)
{
try

{

Monitor.Enter (cdQueue.SyncRoot) ;

int iKey)



Console.WriteLine ("Receiver.") ;
if (cdQueue.Count > 0)
{

cd = (CommonData)cdQueue.Dequeue () ;
Console.WriteLine
("Receiver.current:{0},in queue:{1}.",cd.iValProp, cdQueue.Count) ;

foreach (CommonData cdW in cdQueue)

{

Console.Write ("\rR:{0}.", cdW.ivValProp);
}

Console.WriteLine("__ Receiver _ ");
it++;

}
Monitor.Exit (cdQueue.SyncRoot) ;
}
catch (ThreadAbortException e)
{
Console.Writeline (M~ mns s s N N N S ")
Console.WritelLine ("AbortException from Receiver.");
Console.WritelLine (e.ToString()) ;
Console.WriteLine ("~~rrr~~vnmsmss vy v v v ")
}
catch (Exception e)
{

Console.WriteLine (" ")

Console.WritelLine ("Exception from Receiver.");
Console.WritelLine (e.ToString()) ;
Console.WriteLine (" ")

callBack(threadIndex.ToString()) ;
}

}

callBack ("Receiver") ;

}

}

class StartClass

{

Thread thO, thl, th2;

Queue queueX;

string[] report = new string[3];
ThreadStart t0, tl1, t2;

Sender sender0;

Sender senderl;

Receiver receiver;

static void Main(string[] args)

{

StartClass sc = new StartClass();
sc.go () ;

}

void go ()
{
// TlpocTas ouepemsb.
// queueX = new Queue() ;

// CUHXpOHM3MpOBaHHAas ouepenb. CTPOMTCS HA OCHOBE IPOCTOM OUepenu.

// CBOMCTBO CUHXPOHM3VPOBAHHOCTM INOMNOJIHMUTEJIbHO yCTaHaBJIMBAeTCs B true

// mnocpemcrBoM MeToma Synchronized.

queueX = Queue.Synchronized (new Queue());

// Ho Ha caMoM IeJjie HUKaKOM PasHULE MEeXOYy OBYMA BEePCHUAMM Oouepenu

// (Mexny HeCHMHXPOHM3MPOBAHHOM OUepenbid M CHMHXPOHM3UPBAHHOM OOGOJIOUKOM

// BOKPYT HECHMHXPOHM3MUPOBAHHOM OUepeny) MHOK 3aMeueHO He OBUIO.

// ¥ B TOM M B IOPYyIOM

// ciydyae COOTBETCTBYOUWMIA KOI, KOTOPEI obOecrnedumBaeT nepebop

// D2JEeMeHTOB ouepeny, IOJIXeH OBTbL BaKPHT nocpencTsoM lock-Giioka,

// C ABHEM yKas3aHMEM CCBUIKM Ha OOBEKT CHMHXPOHM3ALMWM.

sender0 = new Sender (ref queueX, new CallBackFromStartClass (StopMain), 0);
senderl = new Sender (ref queueX, new CallBackFromStartClass (StopMain), 1);
receiver = new Receiver (ref queueX, new CallBackFromStartClass (StopMain), 2);
// CrapToBEE OQYHKLMM [IOTOKOB IOJUKHBI COOTBETCTBOBATL CUTHATYpPE

// wnacca menerara ThreadStart. Io®ToOMy OHM HE MMET IapaMeTpPOB.

t0 = new ThreadStart (sender(Q.startSender) ;
tl = new ThreadStart (senderl.startSender) ;
t2 = new ThreadStart (receiver.startReceiver);

// Co3maHH BTOPUYHBIE MOTOKMU.
th0 = new Thread (tO0);
thl = new Thread(tl);
th2 = new Thread(t2);

thO0.Start () ;
thl.Start();
th2.Start () ;

th0.Join () ;
thl.Join() ;
th2.Join () ;

Console.WriteLine



("Main(): " + report[O] + "..." + report[l] + "..." + report[2] + "... Bye.");
}

// oyHrumMa-ujieH kjacca StartClass srimosiHgeTca BO BTOPVMUYHOM moToke!
public void StopMain(string param)

{

Console.WriteLine ("StopMain: " + param);

// OcraHOBKa pabouMx MNOTOKOB. Ee BHIOJHAET QYHKLUUS — UJIeH

// wrnacca StartClass. 2ToM QYyHKLUMM B CWMJIy CBOEI'O ONpEeNeJieHMS

// wm3BecTHO BCE O BTOPMYHEIX [NOTOKAX. HO BHIIOJHSETCS OHA

// B UYXMX (BTOPMUYHEIX) I[IOTOKAaX.

if (param.Equals ("Sender0"))

report[0] = "Sender0 all did.";
th0.Abort () ;
}

if (param.Equals ("Senderl"))

{

report[1l] = "Senderl all did.";
thl.Abort () ;

}

if (param.Equals ("Receiver"))

{

report[2] = "Receiver all did.";
th2.Abort () ;

}

if (param.Equals("0"))
{
thl.Abort () ;
th2.Abort ()

th0.Abort () ;
}

’

if (param.Equals("1"))
{
th0.Abort () ;
th2.Abort () ;
thl.Abort () ;
}

if (param.Equals("2"))
{
th0.Abort () ;
thl.Abort () ;
th2.Abort ()
}

’

// 2ToT omepaTop He BhmIojHsercs! [IOTOK, B KOTOPOM BHIIOJIHSETCS
// Merom - ujieH kJjlacca StartClass StopMain(), OCTaHOBJIEH.
Console.WriteLine ("StopMain(): bye.");

}

}

}
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CHeHI/Ia.H]:Hble BO3MO’KHOCTU MOHUTOPOB

Knacc Monitor ynpaBnsieT AOCTYNOM K KOAY C UCMOJIb30BaHMEM 06bEKTA CUHXPOHMU3aLUMU. O6bEKT CUHXPOHM3AUMKN NPeaoCTaBNseT
BO3MOXHOCTU A4S OrpaHuyeHns AocTyna K 670Ky Koza, B o6LlieM clydae 0603Ha4YaeMoro Kak Kputuyeckas cekums.

MOTOK BbINOSHSAET onepaTopbl. BbinosHeHWe onepaTopa, o6ecneynBatoLero 3axsaT C MOMOLLbI0O MOHUTOPA 06beKTa CUHXPOHM3aUNK,
3aKpbIBAET KPUTUUECKYHO CEKLUMIO KoAa.

[pyrue noToku, BbINOMHALWME AAaHHYIO MOCNEA0BaTENBHOCTL ONEPATOPOB, HE MOTYT NPOABMHYTLCA Aasiblie onepaTtopa 3axsaTta
MOHUTOPOM 06BEKTa CUHXPOHM3ALUMK U MEPEXOANAT B COCTOSIHME OXMAAHMS 40 TEX Mop, MoKa MoTOK, 3aXBaTMBLUMIA C MOMOLLLIO MOHUTOPA
KPWUTMUECKYIO CeKUMI0 KoAa, He 0CcBO60AMT ee.

TakuM 06pa3oM, MOHWUTOP FapaHTUPYET, YTO HUKAKOW APYrol MOTOK HEe CMOXET 06paTUTLCS K KOAY, BbINOHSEMOMY MOTOKOM, KOTOPbIN
3axBaTW/ C MOMOLLbI MOHUTOPA W AaHHOIo 06beKTa CUHXPOHU3aLUMM KPUTUYECKYIO CEKLMIO KoAa, NMoKa oHa He 6yaeT ocBoboxzaeHa, ecnu
TOJIbKO MOTOKMW HE BbIMOJIHSAT AAHHYIO CEKLMIO KOAA C UCMONb30BaHWEM APYroro 06bekTa CUMHXPOHU3aUUW.

Cne,qyrouJ,a;l Tabnuua onucbiBaeT ,CI,eVICTBM;I, KOTOpbl€ MOTryT 6bITb npeanpuHATbI NOTOKaMy npu B3auUMOAENCTBUMN C MOHUTOPOM!:

DeicTBue OnucaHue
Enter, 3aKpbITUEe CeKUMU C NMOMOLLLIO 06beKTa CUHXPOHM3aLUMK. ITO AENCTBME TakxKe 0603HaYaeT Hayano KPpUTUYECKON CeKuuu.
TryEnter Hukakue apyrme noTokuM He MOryT BOMTU B 3ab6/0KMPOBAHHYIO KPUTUYECKYHO CEKLMIO, €C/IU TONIbKO OHW HEe MCMOJIb3YHOT
ApYroi 06beKT CMHXPOHM3aLUMmn
Exit OcBoboxaaeT 6/10KMPOBKY KPUTUUYECKOWN CeKuMn Kogda. Takxke 0603HayYaeT KOHeL, KPpUTUYECKOW CeKLMn, CBA3aHHOM C
AAHHbIM 06BEKTOM CMHXPOHM3aLNK
Wait MoTok NepexoauT B COCTOSIHWE OXUAaHWsl, MPeAoCTaB/ss TEM CaMbiM APYrMM NMOTOKaM BO3MOXHOCTb BbIMOJIHEHUS APYrUX

KPUTUYECKUX CEKLUMIN KOAA, CBA3AaHHbIX C AAHHbIM O6bEKTOM CMHXPOHM3ALUUK.

B COCTOSIHUM 0XUAAHWS MOTOK OCTAeTCs 40 TeX Mop, Moka Ha BbIXOAEe U3 APYrol CeKuuW, CBA3aHHOM C AaHHbIM 06bEKTOM
CUHXPOHW3aLUNW, APYroi MOTOK He BbIMOSHUT HAa MOHMUTOPE AeicTBUA Pulse (PulseAll), KOTOpble O3HAYalOT U3MEHEHUE



COCTOSIHUS ob6bekTa CUHXPOHU3aUuun n obecneumBatloT BbIXOA MOTOKa M3 COCTOSIHUSI OXMAAHUS Ha BXOAE B KPUTUYECKYIO

ceKkumo
Pulse MocblNaeT cUrHan oXuaarwmm notTokaM. CUrHaM CNyXUT YBELOMIEHUEM OXUAAMOLLEMY MOTOKY, UTO COCTOSIHWE 06beKTa
(signal), CMHXPOHM3aLMM U3MEHUOCL M YTO Braaenel o6bekTa rotoB ero 0oceo60AnTb. HaxoAsLWmiics B COCTOSSHUM OXUAAHUSA
PulseAll NMoTOK (haKTMUYECKN HAaxXoaAUTCA B odepeau ANS NosyYeHUs AOCTyna K 06bekTy CMHXPOHM3aLUUu

Enter- y Exit-mMeToAbl MCMNOML3YIOTCA AN 0603HAUYEHMUA Hayana WM KOHLA KPUTUYECKOM cekumu. Ecnm KpuTuueckas cekuus npeacrasnser
coboli "HenpepbIiBHOE" MHOXECTBO MHCTPYKLMIA, 3aKpbiTUE KOAa MOCPEACTBOM MeToAa Enter rapaHTMpPYeT, YTO TO/IbKO OAMH MOTOK CMOXET
BbINOJIHATb KOA, 3aKpPbITbii 06BEKTOM CUHXPOHM3ALNUN.

PekoMeHayeTcst pa3Mellatb 3TU MHCTPYKUMKM B try block n nomewatb Exit instruction g finally-6noke.

Bce 3T BO3MOXHOCTW 06bIYHO NCNONb3YKTCA AN CUHXPOHM3aUuM A0CTyNna K CTaTUYECKUM U HECTAaTUYECKUM METOAAM Kacca.
HecTtaTuyeckniti Metoa, GHOKMDYETCH nocpeacTtsom obbekTa CUHXPOHU3aLUnn. CraTtnyeckmin o6bekT 6ﬂOKMDYETCﬂ HenocpeaCTBEHHO B Knacce,
YI€HOM KOTOPOro OH ABNAETCA.

// CUMHXpOHMBaLUMs NOTOKOB C MCIOJIb30OBAHMEM KJlaCCa MOHMTOPA.

// MOHMTOp 3ammmaeT ouepenb OT [IapajiiefIbHOT'O BTOPXEHMS CO CTOPOHEL

// B3aMMONEMCTBYOWMX [NOTOKOB M3 Pas3HHX (QParMeHTOB KOXa.

// OOHaKO MOHMTOP HE MOXET 3allUMTUTL MOTOKM OT B3aMMHON OJIOKUPOBKM.

// TloTok mpocCHNaeTcs, nejaeT CBOL paboTy, OyIOMUT KOHKYPEHTa, 3achiaeTrT caM.
// K TOMy MOMEHTY, KakK I[IOTOK OyIUT KOHKYpEeHTa, KOHKYPEHT INOJIXEH CIaTh.
// AKTMBM3aLMsa HE3aCHYBUEIO [NOTOKA He MMeeT HMKAKMUX [NOCJEeACTBUMA.

// Eciu paBoTanmmi NOTOK pas30yOuT He yCIeBUMM 3aCHYTH IOTOK — BO3HMKAET
// TynukoBas cuTyaums. OBa MOTOKA OKABLBAKTCSH [NOTPYXEHHBIMM B COH.

// B 2TOM clydyae MMEEeT CMBICJI MCIIOJIB30BATL [E€PETPYXEHHE BapMaHT MeTona
// Wait - c ykKaszaHMeM BPEMEHHOTO MHTEepBAasa.

using System;
using System.Threading;
using System.Collections;

namespace MonitorCSl
{
class MonitorApplication
{
const int MAX_LOOP_TIME = 100;
Queue xQueue;

public MonitorApplication()
{
XQueue = new Queue () ;

}

public void FirstThread()
{
int counter = 0;
while (counter < MAX LOOP TIME)
{
Console.WriteLine("Thread 1 ");
counter++;
Console.WriteLine ("Thread 1...{0}", counter);

try
{
//Push element.
xQueue.Enqueue (counter) ;

foreach (int ctr in xQueue)

{

Console.WriteLine(":::Thread 1:::{0}", ctr);
}

}

catch (Exception ex)

{

Console.WritelLine (ex.ToString());

}

//Release the waiting thread. IpmmMeHseTCsS K KOHKYPUPYWIEMY [IOTOKY .
lock (xQueue) {Monitor.Pulse (xQueue) ; }
Console.WriteLine (">1 Wait<");
//Wait, if the queue is busy. lIpuMeHseTCs K TeKyleMy IOTOKY .
// CoBCTBEHHOE MNOTPYXEeHME B COCTOSHME OXMIAHMUS.
lock (xQueue) {Monitor.Wait (xQueue, 1000) ;}
Console.WriteLine("!1 Work!");

}
Console.WriteLine ("*****1 Finish****x*x");
lock (xQueue) {Monitor.Pulse (xQueue) ;}

public void SecondThread ()
{
int counter = 0;
while (counter < MAX LOOP TIME)
{
//Release the waiting thread. IIpuMeHseTCs K KOHKYPUPYOULEMY IOTOKY .
lock (xQueue) {Monitor.Pulse (xQueue) ; }
Console.WriteLine (">2 Wait<");



// CoBCTBEHHOE MNOTPYyXeHME B COCTOSHME OXMUIOAHMUSI.
lock (xQueue) {Monitor.Wait (xQueue, 1000) ;}

Console.WriteLine("!2 Work!");
Console.WriteLine ("Thread 2 ");

try

{

foreach (int ctr in xQueue)

{

Console.WriteLine(":::Thread 2:::{0}", ctr);

}

//Pop element.

counter = (int)xQueue.Dequeue () ;
}

catch (Exception ex)

{

counter = MAX LOOP_TIME;
Console.WriteLine (ex.ToString()) ;

}

Console.WriteLine ("Thread 2...{0}",counter);
}

Console.WriteLine ("*****2 PFinish**x*x**"),
lock (xQueue) {Monitor.Pulse (xQueue);}

}

static void Main(string[] args)

{

// Create the MonitorApplication object.

MonitorApplication test = new MonitorApplication();
Thread tFirst = new Thread (new ThreadStart (test.FirstThread)) ;
// BTOPMYHEE MOTOKM COBIaHH!

Thread tSecond = new Thread(new ThreadStart (test.SecondThread)) ;
//Start threads.

tFirst.Start () ;

tSecond.Start () ;

// XmaTb B3aBepUEHMVS BHIIOJHEHMS BTOPUUHHIX [NOTOKOB.
tFirst.Join() ;

tSecond.Join () ;

}

}

}
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Mutex

Koraa AByM mnm 6osiee NoToKaM HY>XHO MPOM3BECTU AOCTYN K pasAefiseMoMy pecypcy O4HOBPEMEHHO, CUCTEME HEOHXOAMM MeXaHWu3M
CUHXPOHU3aUUKN Ana Toro, 4tTobbl rapaHTMpoBaTb UCMOJIb30BaHME pecypca TONbKO OAHMM mnpoueccoM. Knacc Mutex — 370 NpUMUTUB
CUHXPOHU3aLUMKN, KOTOPbLIA NpeaocTaBAsieT 3KCKI03UBHbIA AOCTYN K pasaensieMoMy pecypcy TOSIbKO Afi o4HOro npouecca. Ecnm notok
nony4yaet cemadop, BTOPOI MOTOK, Xenakwui NosyymTb 3TOT ceMmadop, NpuocTaHaBiIMBaeTCs A0 TeX NOp, NMoka nepsbi NOTOK He
ocBoboaumT cemadop.

Mo>XHO ncrnonb3oBaTb MeTog WaitHandle.WaitOne gns 3anpoca Ha BradeHue cemadopoM. MNoTok, Braaeowmii cemadopomM, MOXET
3anpalmBaTh ero B NOBTOPSIOWMXCS Bbl3oBax Wait 6e3 6/710KMPOBKU BbINOMHEHWUS. OfHAKO NOTOK AOMXKEH Bbl3BaTb MeToj ReleaseMutex
COOTBETCTBEHHOE KOJIMYECTBO pa3 ANlst TOro, YTobbl MpekpaTuTb BnaaeTe ceMacdopoM. Ecnm noTok 3aBepluaeTcs HOpManabHO BO BpeMs
BnageHus cemacdopoM, COCTosiHMe ceMadopa 3aaeTCsl CUTHaNbHbIM, U CNeayoLWMA 0XUAALWKUIA NOTOK CTAaHOBUTCS BnaaenbueM cemadopa.
Ecnu HeT noTokoB, Bragetowmx ceMacdopoM, ero COCTOSIHNE SABNAETCS CUTHAMNbHbIM.

OTKPbITble KOHCTPYKTOPbI
Mutex - KOHCTPYKTOp lNeperpyxeH. MHMUnanm3npyeT HOBbIV 3K3eMnasp Kiacca Mutex
OTKpbITbIE CBOWACTBA
Handle (yHacnepoBaHo oT WaitHandle) MonyyaeT uam 3afaeT CO6CTBEHHbI AECKPUMMATOP ONepaunoHHOM CUCTEMBI
OTKpbITbIE MEeTOAbI

Close (yHacnenoBaHo OoT WaitHandle) Mpn nepeonpeaeneHnn B Npon3BOAHOM Kilacce 0CBObOXAaeT BCe pecypcChbl, 3aHUMAEMble
TeKyLWnM obbekToM WaitHandle

CreateObjRef (yHacnegoBaHO OT Co3aaeT 06bEeKT, KOTOPbIA COAEPXKUT BCHO HEOOX0ANMYIO MH(pOPMALMIO A1 pa3paboTku

MarshalByRefObject) NpoKCU-cepBepa, UCMoJib3yeMoro A KOMMYHUKaUUM C yaaneHHbIMU obbekTamm

Equals (yHacnepoBaHo oT Object) MeperpyxeH. OnpeaensieT, paBHbl M ABa 3k3eMnasapa Object

GetHashCode (yHacnegoBaHO OT Object) CnyxuT XaWw-MdyHKLUWEN ANS KOHKPETHOro TUna, NpurogeH Ans UCnosb30BaHUs B
anropuTMax x3WWPOBaHUSA U CTPYKTYpax AaHHbIX, HanpuMmep B x3aw-Tabnuue

GetLifetimeService (yHacnefoBaHO OT N3BnekaeT cnyxebHbl 06bEKT TEKYLLErO CpOKa AENCTBUS, KOTOPbLIN ynpaBasieT

MarshalByRefObject) cpeacTBaMm Cpoka AeCTBUS AAHHOMO 3K3eMnispa

GetType (yHacnegoBaHo OT Object) BosBpawaeTt Type TeKkyLwlero ak3emniaspa

InitializeLifetimeService (yHacnenoBaHo oT [lony4yaeT cny>xebHbli 06beKT CpoKa AeNCTBUS ANS yNpaBiieHUs CpeAcTBaMu Cpoka

MarshalByRefObject) AeCTBUS AaHHOro ak3emnnsapa

ReleaseMutex OcBoboxaaeT 0b6bekT Mutex oguH pas

ToString (yHacnegoBaHo OoT Object) Bo3BpawaeT String, KOTOpbIA NpeacTaBIsSeT Tekywmn Object

WaitOne (yHacnepoBaHo OT WaitHandle) MNeperpyxeH. B cnyyae nepeonpeneneHns B NpoOM3BOAHOM Kacce, 6n1oKupyeT TekyLwmm

NMOTOK A0 MONYYEHUs CUrHala TEeKYLWMUM 06bekToM WaitHandle



3auwmuieHHble MeToAbl

Dispose (yHacnenoBaHo OT Mpn nepeonpeaeneHnn B Npon3BOAHOM KJlacce OTK/lOYaeT HeynpasB/isieMble pecypcbl, UCMOfIb3yeMble
WaitHandle) WaitHandle, n no BO3MOXHOCTU OCBODOOXAAET yrnpaBisieMble pecypchbl

Finalize (yHacnegoBaHO OT MepeonpeneneH. OcBo6OXAAET pecypchbl, YAEPXNBAEMbIE TEKYLLUNM IKIEMIMIISPOM.

WaitHandle)

B a3bikax C# mn C++ ansa dyHKuni drHanmMsaumMm NCnosib3yeTcss CUHTaKCUC AeCTpyKTopa

MemberwiseClone Co34aeT HEMOHYIO KOMUIO TEKYLLEero o6bekTa object
(yHacnenoBaHo oT Object)

Dd)lOFOIIO]W)ql{OC]IplLﬂOﬂKeHlle.(:IH)COﬁlJ(HJHX])OIIH321HWM

MpuBOAUMBIN HUXKE MPUMEpP ABASIETCS MHOTOMOTOYHbLIM MPUNOXEHUEM, Napa AOMNOMHUTENbHbIX MOTOKOB KOTOPOro MOJy4akT AOCTYM K
OAHOMY U TOMY Xe 06beKkTy (06beKTy CMHXpPOHM3aunKn). Pe3ynbTaTbl BO3AENCTBUA 06pa3yloWwmx NOTOKN ONepaTopoB HarnsaHo
NpOSsIBNSIOTCA Ha 3KPaHe KOHCOJIbHOrO MPUIOXEHMSI.

using System;
using System.Threading;

namespace threadsl2
{
class TextPresentation

{

public Mutex mutex;

public TextPresentation ()
{
mutex = new Mutex();

}

public void showText (string text)
{
int i;
// OBBEKT CHMHXPOHM3ALMMY B NAHHOM KOHKPETHOM CJjydae -
// npencraBuTenb kjacca TextPresentation. s ero oBo3HaAUYEHUS
// wmcnosib3yeTcs NepBMYHOEe BepaxeHue this.
//1. BJIOKMPOBKa KOIa MOHMTOPOM (Hauajyo) // Monitor.Enter (this);
//2. Kpurmueckas cekuus koma (Hadasio)// lock(this) {
mutex.WaitOne () ; //3.BlokxupoBKa KOIa MbOTEKCOM (Hauaio)//
Console.WriteLine ("\n" + (char)31l + (char)31 + (char)31 + (char)31);
for (1 = 0; 1 < 250; i++)
{
Console.Write (text) ;
}
Console.WriteLine ("\n" + (char)30 + (char)30 + (char)30 + (char)30);
mutex.ReleaseMutex () ; //3.BJIOKMPOBKA KOHa MbioTeKCOM (koHel) //
//2. Kpurtnyeckas cekums konma (kouewu) // }
//1. BIOKMpOBKa KOZAa MOHMTOPOM (KoHel) // Monitor.Exit(this);
}
}

class threadsRunners

{

public static TextPresentation tp = new TextPresentation();
public static void Runnerl (
{
Console.WriteLine ("thread 1 run!");
Console.WriteLine("thread 1 - calling TextPresentation.showText");
tp.showText ("*");
Console.WriteLine ("thread 1 stop!");
}

public static void Runner? ()
{
Console.WriteLine ("thread 2 run!");
Console.WriteLine ("thread 2 - calling TextPresentation.showText");
tp.showText ("|");
Console.WriteLine ("thread 2 stop!");
}

static void Main(string[] args)

{

ThreadStart runnerl = new ThreadStart (Runnerl);
ThreadStart runner2 = new ThreadStart (Runner?);

Thread thl = new Thread(runnerl);
Thread th2 = new Thread (runner2);

thl.Start ()
th2.Start () ;
}
}
}
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Pexomenganuu mo HeAOMYIEHHIO OJIOKHPOBOK MOTOKOB



CobntoaaTb onpeaeneHHblii NOpAAoK Mpy BblAENEHUU Pecypcos.

Mpy ocBo60XAEHWUW BblAENEHHbIX PECYPCOB MPUAEPXMNBATLCS 06paTHOro (reverse) nopsiaka.

MWHUMU3NPOBATL BPEMS HEOMPEAEIEHHOrO OXWAAHUSA BblAEAEMOro pecypca.

He 3axBaTbiBaTb pecypcbl 6€3 HE06X0ANMOCTM M NPU NEPBOM BO3MOXHOCTU 0CBO60XAATb 3aXBaYeHHble pecypchbl.

3axBaTbiBaTb PECYPC TONbKO B C/lyyae KpaiHei Heo6XoanuMoCTU.

B cnyyae, ecnu pecypc He yAaeTcs 3axBaTuTb, MOBTOPHYIO MOMbITKY €ro 3axBaTa MpoM3BOAMTbL TOJIbKO MOC/e 0CBO6OXAEHUS paHee
3axBayeHHbIX pecypcos.

MaKkcuMasnbHO ynpowaTb CTPYKTYpy 3aZlaun, pelleHne KoTopol TpebyeT 3axBaTa pecypcoB. YeM npolle 3ajadya — TEM Ha MEHbLUUI
nepuoa 3axBaTbiBaeTCcsi pecypc.
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BBepeHue B nporpaMmMmupoBaHue Ha C# 2.0

16. Jlekuunna: ®opmMa: Bepcua ana nedyatu m PDA
B 37011 nekumn pacckasbiBaeTcs o opmax. dPopmMa — 370 knacc. PopMa nNpegHasHayeHa ANns peanvsaunmn uHTepdeica nonb3osaTens npunoxeHus. CoaepxuT
6onbluoi Habop CBOWCTB, METOAOB, COBLITUI ANS peanv3aunmn pasnnyHbIX BapuaHTOB MOJIb30BaTENbCKOrO MHTepdelica. BNsieTcs OKHOM M HacneayeT knaccy Contro

dopma — 370 knacc. ®opma npegHasHayeHa Ans peanusaumm nHTepdeica nonb3osBaTens npunoxeHus. CoaepxuT 6onbwon Habop
CBOWNCTB, METOAOB, CO6LITUI AN peanu3aumm pasindHbiX BapnaHTOB MOMb30BaTENbCKOro MHTepdeica. SBASETCA OKHOM M Hacneayet
Knaccy Control,

O6beKT-nNpeacTaBUTENb KNlacca Form — 3T0 OKHO, KoTopoe nosieasietca B Windows- npunoxeHun. 3TO 03HaYaeT, YTo 06beKT-
npeacTaBUTesNb knacca Form noaaep)XMBaeT MEXaHU3MbI YNpaB/ieHUs, peasn3oBaHHble Ha OCHOBe obMeHa coobleHusiMm Windows.
CTpyKTypa COO6LeHNI U CTaHAAPTHbIE MEXaAHU3MbI YNpaB/ieHUs 34eCb He paccMaTpuBatoTcs. JoCTaTOYHO 3HaTb, YTO Knacc hopMbl
COAEPXUT 06bsIBNEHME MHOXECTBa CObbITUIN, A1 KOTOPbIX Ha OCHOBE CTaHAAPTHOro uHTepderica (CMrHaTypbl) MOryT ObiTb MOAK/OYEHBI U
peann3oBaHbl GYHKUMKM 06paboTku COBbITUIA.

3TOT K/1aCC MOXHO MCMOJIb30BaTb KakK OCHOBY /151 CO34aHWNSA Pa3/INyHbIX BapuaHTOB OKOLUEK:

CTaHAApPTHbIX;

WHCTPYMEHTaNbHbIX;

BCMJ1bIBAOLWMX;

borderless;

ANanoroBbIX.

Co3paeTtcst "okHO", @ Knacc HasbiBaeTCcst GOPMOM — MOCKOJIbKY B OKHE MPUIOXEHUS MOXHO pa3MeCTUTb 3/1eMeHTbl YnpaBieHus,
obecneumBaoLMe NMHTEPAKTMBHOE B3aMMOAENCTBME NPUSIOXKEHUS U NoNb3oBaTensa (3anosHuTe gopmy, please).

M3BecTHa ocobas kateropusa ¢opm — dopmbl MDI — hopMbl C MHOFOAOKYMEHTHbIM MHTepdelicom (the multiple document interface).

3Tn hopMbl MOTYT coaepxXaTb Apyrue gopMbl, KOTopble B 3TOM cily4dae HasbiBatoTcss MDI child forms. MDI-copmMa co3gaetcs nocne
yCTaHOBKM B true cBoncTBa IsMdiContainer,

Mcnonb3ys AoCTynHble B knacce ®opMbl CBOWCTBA, MOXHO ONpeaensaTh BHELHWI BUA, pa3Mep, LBET U 0CO6EHHOCTU yrpaBieHus
co3faBaeMoro agvasnora:

e cBolcTBO Text no3sonser cneumduunpoBaTbh HAAMWUCb B 3aroyI0OBKE OKHAa MPUJIOXKEHUS;

e cBolcTBa Size n DesktopLlocation no3BonaOT onpeaensTb pa3Mepbl U NOMOXKEHNE OKHa B MOMEHT ero MnosiBfieHnsl Ha aKpaHe
MOHWTOPA;

® CBOWCTBO ForeColor no3BonsieT U3MeHUTb NpeaonpeaeneHHbl foreground LBET BCEX PACMOIOXEHHbIX Ha OpMEe 3/IEMEHTOB
ynpaeneHusi;

e cBolcTBa FormBorderStyle, MinimizeBox y MaximizeBox NO3BOMSAIOT U3MEHSTb pa3Mepbl OKHA MPWUSIOXKEHUS BO BpeMs ero
BbIMOSTHEHUS.

MeToabl Knacca obecneumBatoT yrnpasneHme hopMoit:

e HanpuMmep, MeTtog ShowDialog obecneumnBaeT npeactasneHe GopMbl Kak MoAanbHOroO Ananora;
e MeToa Show noka3sbiBaeT OpMy Kak HeEMOAaNbHbIW Ananor;
e MeTop SetDesktopLocation mcnonb3lyeTcs AN NO3MLMOHMPOBaHWS OpPMbl Ha NoBepxHOCTU Paboyero cTtona.

dopMa MOXET UCMONb30BaTbCS KakK CTapTOBbIM Kiacc NpuaoxeHus. Mpu 3ToM knacc hopMbl AOSKEH coAepXaTb TOUYKY BXOAa — CTaTUYeCcKui
MeToa Main, B Tene aToro Metona obbl4HO pasMellaeTcs ko, obecrneymBamlnii cosgaHme u hdopMmpoBaHue BHeWHero sunaa opmel.

O6bI4yHO 3aroToBka opMbl "nNuweTcs"” MactepoM. NMpuMep Koga NPOCTONM 3aroTOBKM OKHa npunaraercs. ®opMa NpocTa HacTo/IbKO, UYTO
nocsie HEKOTOPOWN MeauTaLMn MOXET 6biTb BOCMPOU3BEAEHA BPYUHYIO:

using System;

using System.Drawing;

using System.Collections;
using System.ComponentModel;
using System.Windows.Forms;
using System.Data;

namespace FormByWizard

{
// Summary description for Forml.

public class Forml : System.Windows.Forms.Form

{
// Required designer variable.
private System.ComponentModel.Container components = null;

public Forml ()

{

//

// Required for Windows Form Designer support

//

InitializeComponent () ;

//

// TODO: Add any constructor code after InitializeComponent call
//

}

// Clean up any resources being used.

protected override void Dispose( bool disposing )



{

if ( disposing )

{

if

{

(components != null)

components.Dispose () ;

1
}

base.Dispose( disposing );

}

#region Windows Form Designer generated code

// Required method for Designer support - do not modify
// the contents of this method with the code editor.

private void InitializeComponent ()

{

this.components = new System.ComponentModel.Container();
this.Size = new System.Drawing.Size (300,300);

this.Text = "Forml";

}

#endregion

// The main entry Point for the application.

static void Main ()

{

Application.Run(new Forml ());

}
}
}
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naBHasa npobnema - Metog InitializeComponent (), DTO 30Ha OTBETCTBEHHOCTM MacTepa NpuUIoXeHun. Kateropnyeckm He
peKOMeHAYeTCs B 3TOM MeToAe AenaTtb YTo-Mbo caMoCTosATeNIbHO — BO M3bexaHune noTepu BCEro TOro, YTo TaM MOXeT 6bITb MOCTPOEHO,
nockonbky MacTtep NpuaoXeHUs MOXET U3MEHUTb COAEepXMMOe TeNa MeToAa B COOTBETCTBUM C UBMEHEHUSIMW BHELLHEro BUAa NpuUIoXKeHus.

BaxHa cTpouka B Tene pyHkuuun Main

Application.Run(new Forml ());

B npuHUMnNe, 3Ta CTpoYyka M OTBEYAET 3a co3AaHue, "3anyck”" B MOTOKE MPUIOXEHUS M BO3MOXHOE MOSIBNIEHME Ha 3KpaHe aucnies GopMbl.

®opma: ynpasiieHHe W COOBITHS KH3HEHHOTO IIMKJIa

YnpaBneHue XX1U3HEHHbIM LMKIOM N oTobpaxeHneM hopM OCYLLECTBISETCA CIeAyWMMM MeETOAAMM:

Form. Show (),
Form.ShowDialog (),
Form.Activate(),
Form.Hide (),
Form.Close () .

MIMeeT CMbICNT pacCMOTPETb COBbITUS, CBSAI3aHHble C CO34aHNEM, DYHKUMOHMPOBAHUEM U YHUUYTOXEHUEM DOpMbl. K UX UMCIly OTHOCATCS:

Load, NeHepupyetcsa ONH PA3, HenocpeACTBEHHO MoOC/Ae NepBOro Bbi3oBa MeToga Form. Show () mam Form.ShowDialog (). 3TO
cobbITME MOXHO MCMOJIb30BaTb AJ1S NEPBOHAYaNbHOM MHMLMANM3aUNN NePEMEHHbIX U A5s NoAroToBku dopMbl kK pabote. CKOMbKO B
NpuNoXeHMn GopM, CTONbKO pa3 byaeT reHepMpoBaTbCs 3TO CobbiTMe. HaszHaueHne MakCMManbHbIX U MUHUMasbHbIX Pa3MepoB
dopMbl — ana atoro 6onee NOAXOASLLEro MecTa, Hexenn 06paboTunk cobbiTnsa OnLoad, He HaUTu!

Activated, MHOrokpaTHO reHeEpMpyeTCcsa B TedeHue XM3HU dhopMbl, koraa Windows akTMBM3UpPYET AaHHY0 popMy. CBs3aHoO C
rnosy4yeHnMeM un notepen dokyca. Bce HeobxoaMMble MEPONPUSATUSA BbIMOJTHAKTCA 34eCb. MeToabl Form. Show () , Form.ShowDialog(),
Form.Activate() (nepemaya pokyca, peannsoBaHHas nporpaMMmHo!) cnocobcTByOT 3TOMY. NMepenada okyca aNeMeHTy ynpaBrieHus
(KHOMKa — 3TO TOXEe OKHO) COMPOBOXAAETCS aBTOMAaTUYECKUM U3MEHEHWEM LiBeTa 3/IeMeHTa yrnpaBieHus.

VisibleChanged, MeHepupyeTCs BCSKUI pa3 npu M3MeHeHun CBoWCTBa Visible-¢popMbl — Korga oHa CTaHOBWUTCS BUAMMOW Mn

HeBuammoli. CobbITMo cnocobCcTBYOT MeToAbl Form. Show () , Form.ShowDialog (), Form.Hide(), Form.Close(),.
Deactivated. Bo3HukaeT npu notepe dokyca popmMol B pe3ynbTaTe B3auMoAeNCTBUSA C MONb30BaTeNbCKUM UHTepdericoM nmbo B
pe3ynbTaTe Bbl30Ba MeToA0B Form.Hide () mam Form.Close () — HO TONbKO AN aKTUBHOWN PopMbl. ECnn 3akpbiBaTb HEAKTUBHYIO

dopmy, cobbiTne He npousoliget! CkazaHo, UyTo Activated n Deactivated Bo36y»xAaloTCst TONbKO NpU nNepeMelleHnmn gokyca B

npeaenax npunoxeHus. MNpu nepeknoyYeHnm ¢ 04HOro NPUIOXEHNUS Ha APYroe 3TN cobbiTUS HE TeHepupytoTcs.

Closing. HenocpeacTBeHHO nepepn 3akpbiTueM dopMbl. B 3TOT MOMeHT npouecc 3akpbiTUsi GOPMbl MOXET ObiTb MPUOCTAHOBIIEH U
BOO6LLE OTMEHEH, YEMY CMOCOOCTBYET pa3MeLlaeMblii B Tesie 06paboTumka cobbiTna cneaylowmin NporpamMMHbIn Kog: e.Cancel =
true; // e - cobmrue tuna CancelEventArgs,

Closed, Yxe nocne 3akpbiTus popmbl. Haszag nytn HeT. B o6paboTumke 3TOro cobbitua pasmeluaetcs ntobon koa ans "oumcTku”
(ocBO6OXAEHUS pecypcoB) nocne 3akpbITUa GopMbl.

®opMa: KOHTeHHEeP KaK 3JIeMeHT yIPaBJIeHHs

Container controls — MecTo Ansa rpynnupoBKK 3/IEMEHTOB MOJIb30BaTeNbCKOrO MHTepdelica. M 3To He npocTas rpynnupoBka! KoHTelHep
MOXET YMNpaBnsATb AOCTYNOM K pa3MellaeMbiM Ha ero NoBepxXHOCTV 3MIEMEHTAM yrpaBfieHns. JTo obecrneymMBaeTcs 3a CYeT CBOMCTBa Enable,
KoTopoe, 6yayun ycTaHoBMEHHbIM B false, 3aKpbIBAET AOCTYM K Pa3MeLIaeMbIM B KOHTEMHEpPe KOMMOHeHTaM. "MoBepXHOCTb" KOHTeHepa Y
HEKOTOPbIX €ro PasHOBWUAHOCTEN HE OrpaHMUYMBAETCA HEMOCPEACTBEHHO BUANMON 06/1acTbio. 34€Chb MOryT 6biTh MOMOCHI MPOKPYTKU.

Kaxablli KOHTENHEP noaAepXXMBaeT Habop 3/1EMEHTOB, KOTOPbI COCTOUT U3 BCEX BJIOXKEHHbIX B HErO 3/IEMEHTOB ynpaBiieHus. Y
KOHTEMHEepa MMeeTCss CBOMCTBO Count, KOTOpOe BO3BpalLaeT KOMYECTBO 3/1IEMEHTOB ynpasneHus, ceoncteso [MHOEKCATOP], metoabl Add un
Remove,



K 4ncny KOHTeiHepoB OTHOCSTCS:

e Form... be3 KOMMeHTapues!

e Panel, DnieMeHT ynpaBfeHus, coaepxaluii Apyrne aneMeHTbl ynpasneHus. MoxeT 6biTb UCMONb30BaH As FPYNMNUPOBKU MHOXECTBA
3/1EMEHTOB YNpaBfeHusl, Kak, HanpuMmep, rpynna Ans MHoxectsa RadioButton, Mo ymonyaHuio BHeWHU Bua naHenn HE UMEET
pamok. Het y MAHEJ/IN n 3aronoska. PaMKnM MOXHO 3aka3aTb. [lnsi 3TOro B kjlacce naHenm UCnosb3yeTcs CBOMCTBO BorderStyle,
MAHEJIb siBnsieTcs Npou3BOAHbIM KnaccoM oT ScrollableControl, a 3TO 3HAUWUT, YTO MOXHO 3akKasaTb A/l Hee COH6CTBEHHbIE MOMOChI
NPOKPYTKM NMYTEM M3MEHEHMS 3HaYeHUs COOTBETCTBYIOLLEro CBOMCTBA.

e GroupBox. pegnonaraercs ANnS pa3MelleHns pagMoKHOMOK M NMPOoYnX nepekntoyaTtenen. Pucyer pamouky BOKpPYr 3/1€EMEHTOB
yrpaBfeHus, KOTopble rpynnupyloTCcsa No KakoMy-nnmbo npusHaky. B otnnume oT naHenu, MMeeT 3arosioBOK, KOTOPbIV, BMpoOYeM,
MOXHO He MCMosb30BaTb. He MMeeT N0NOC NPOKPYTKU.

e TabControl. ComepxuT tab pages, oHM npeacTaBneHbl TabPage-o6bekTaMmn, KOTopble MOryT A06aBnsaTbCsa yepe3 CBOMCTBO Controls,
Kaxpasa TabPage-cTpaHuua nogobHa NMCTKY 3aMMCHON KHMXKKW: CTpaHuua C 3akiaakoin. B 3aBMcumocTv OoT TOro, noauensneHbl nn tab
pages K 06beKkTy — npeacTtaBuTeNto knacca TabControl, 6yayT reHepupoBaTbCs cneaytowme cobbitusa: Control.Click,
Control.DoubleClick, Control.MouseDown, Control.MouseUp, Control.MouseHover, Control.MouseEnter, Control.
MouseLeave y Control.MouseMove, CneayeT UMeTb B BUAY, YTO NPU B3aMMOAENCTBMN NOMNb30BaATENS CO CTpaHULElN reHepupytoTcs
OAHM CObbITUA, NPpY B3aUMOAENCTBMM C "KOpeLKOM" 3neMeHTa ynpaBneHus — apyrue.

Pa3ﬂlu1an4eﬂguy'3nen1eHTan4u3n1paBJun{nﬂ M KOMIIOHCHTaMH

DneMeHT ynpaBieHus uMeeT BUAMMOe NpeacTaB/ieHMe U HENOCPEeACTBEHHO UCMOMb3YyeTCs B npouecce ynpasnieHns ¢dopMoii. KOMMOHEHTbI
(Tamep, npoBanaepbl AONOSTHUTENbHbLIX CBOWNCTB) BUAMMOIO MpeAcTaB/EHNS HE UMEIOT U NMO3TOMY B yrnpaBieHnn opMOon y4yacTBYOT
onocpeaoBaHHO.

CpoiicTBa 3jieMeHTOB ynpasJjeHusi. Anchor u Dock

OTO cpeAcTBa, KoTopble obecneuuBatoT CTbIKOBKY U chKcau,mo 31EMEHTOB ynpaB/ieHNAa B YCNIOBUAX U3MEHAEMbIX pa3MepPoB KOHTeVIHepa.

Anchor Mo3BONSIET aBTOMATUYECKW BbIAEPXMBATb NMOCTOSHHOE PAcCTOsiHME MEXAY rpaHuLaMK 3neMeHTa ynpasneHus, Ans KOTOPOro OHO
onpefeneHo, 1 rpaHMLaMmn KoHTelHepa. M 3To obecneynBaeTcs 3a cYeT aBTOMAaTUYECKOro M3MeHEeHUsl pa3MepoB "3auensieHHoro" aneMeHTa
ynpaBfieHnsi BC/ieA 3a U3MEHEHMAMM pa3MepoB KOHTeilHepa. TakuM 06pa3oM o6ecneunBaeTcs peakums 3/1eMeHTa ynpaB/eHUs Ha
M3MEHEHMUs KOHTelHepa.

Dock - CTbIKOBKa, NpuUKpensieHne aneMeHTa ynpaBaieHna K rpaHuue KOHTeﬁHepa. Dock — CBOWCTBO 3neMeHTa ynpaBneHuda, a He
KOHTeﬁHepa. LleHTpa}'IbeIIZ npAMOYroJsibHUK NpuBOAUT K TOMY, UYTO 3JIEMEHT ynpaBsieHNda 3anOo/IHUT BCHO MOBEPXHOCTb KOHTeVIHepa.

Extender providers. IIpoBaiiiepbl 10n0JHUTEIbHBIX CBOHCTB

MpoBaiaep AONOMHUTENbHBIX CBOMCTB — KOMMOHEHT (He 3/IeMeHT yrnpaBfieHns, @ UMeHHO KOMMOHeHT!), KoTopbi "npeaoctasnseT”
CBOWNCTBa APYrnMM KOMMoOHeHTaM. lNposaiaepbl AOMNONHUTENBbHbLIX CBOWNCTB 06ecneynsatoT AOMNOHUTENIbHbIE BO3MOXHOCTU MpU peanusaumm
3/1EMEHTOB YNpaBieHus.

K uncny npoBaiaepoB OTHOCSATCS:

e ToolTipProvider;
e HelpProvider;
e ErrorProvider,

Korpga ToolTip Component Ha 3Tane pa3paboTku gobasnsercs Kk dopme, BCe OCTalibHble KOMMOHEHTbI, pa3MeLleHHble Ha 3Ton dopMe,
noJsly4atoT HOBOE CBOIMCTBO, KOTOPOE Aa)e MOXHO MpoCMaTpuBaTb M yCTaHaBnMBaTb (peaakTMpoBaTb) B OKHe Properties HenocpeACTBEHHO
B npouecce pa3paboTkmn dopmbl. 1 3TO HOBOE CBOICTBO, Ha3biBaeMoe ToolTip, MOXET ObiTb MPefoCTaBNEeHO A KaXAoro 3/1eMeHTa
ynpasneHus AaHHol ¢opmbl. OfHaKo He Hafo 060nbwaThCs. MHOXECTBO CBOMCTB 3/IEMEHTOB YNpPaBieHUsl Npu 3TOM He u3MeHsieTcs. Mpu
BbINOSIHEHMM MPUSIOXKEHUS AOMONHUTENIbHOE CBOMCTBO OCTAEeTCS HEAOCTYMHbIM Yepes AaHHbIi KOHKPETHbIA 3/1EMEHT yrpaB/ieHUs.

B cnepytowem npumepe koaa popma 6bi1a NOCTpoeHa C KHOMOYKOM, KoTopas 6bina HasBaHa MyButton, n aneMeHTOM ynpaBneHus ToolTip,
Ha3BaHHbIM MyToolTip n "npeacraBnsoWmMM" KHONoOYKe CBOMCTBO ToolTip,

// VI BOT Tak NPOCTO M HAMBHO 3HAYeHMEe CBOMCTBA KHOIMNOUYKM HE I[OJIyYMTh,
// MOCKOJIBKY ®TO CBOMCTBO IJIsg HAaHHOT'O BJIEMEHTAa yNpaBJleHMs — He ponHoe!
string myString;

myString = MyButton.ToolTip;

MopnobHoe obpalleHne NpmMBeAET K oWNbKe elle Ha CTaauM KOMAuNsuMmM. A BOT Kak Hago obpalaTbCsi K 3TOMY CaMOMY AOMOSTHUTENTbHOMY
CBOWCTBY, YCTAHOBJIEHHOMY ANS KHOMOYKW MyBotton, aona nonyvyeHWs paHee Ha3Ha4YeHHOro 3TOMY 3J/IEMEHTY yrnpaBiieHus coseTa (MpocTo
(hopMeHHOe HaAyBaTebCTBO):

string myString;
myString = MyToolTip.GetToolTip (MyButton); // O6vexT MyToolTip npemocTaBisgeT
// ToolTip (comet!) nma sjeMeHTa ynpabjieHus MyButton.

MpoBaiiaepbl AOMNOHUTENbHbLIX CBOMCTB ABMAKTCA K/lacCaMy, @ 3TO O3HAYAET, YTO Y HUX MMEIOTCA COBCTBEHHbIE CBOMCTBA, METOAbI U AaXe
cobbITUA.

Cne,qyroumﬁ I'IpOFpaMMHbe;I KOA4 AEMOHCTPUPYET UCNoNib30BaHue nposam,qepos.

using System;

using System.Drawing;

using System.Collections;
using System.ComponentModel;
using System.Windows.Forms;

namespace RollsO1

{
// Summary description for numPointsForm.

public class numPointsForm : System.Windows.Forms.Form

{



Forml f1;

int nPoints;

private System.Windows.Forms.TextBox numBox;
private System.Windows.Forms.Button buttonl;
private System.ComponentModel.IContainer components;

private System.Windows.Forms.ToolTip toolTip;
// Ccoulka Ha OOBEKT - MNpenCcTaBUTeJb kjlacca ErrorProvider
private System.Windows.Forms.ErrorProvider errorProvider;

private string[] errMess;

public numPointsForm(Forml flKey)
{
fl = flKey;
InitializeComponent () ;
errMess = new string[] {
"BoJsblle IOBYxX TapakaHoB!",
"lletoe u OoJibme nByx!"

}i

// Clean up any resources being used.

protected override void Dispose ( bool disposing )
{

if ( disposing )

{

if (components != null)

{

components.Dispose () ;

}

}

base.Dispose ( disposing );

}
#region Windows Form Designer generated code

// Required method for Designer support — do not modify
// the contents of this method with the code editor.

private void InitializeComponent ()

{

this.components = new System.ComponentModel.Container();
this.numBox = new System.Windows.Forms.TextBox () ;
this.buttonl = new System.Windows.Forms.Button() ;

this.toolTip = new System.Windows.Forms.ToolTip (this.components);
this.SuspendLayout () ;

//

// numBox

//

this.numBox.Location = new System.Drawing.Point (8, 11);
this.numBox.Name = "numBox";

this.numBox.Size = new System.Drawing.Size (184, 20);
this.numBox.TabIndex = 0;

this.numBox.Text = "";

this.numBox.Validating +=

new System.ComponentModel.CancelEventHandler (this.numBox Validating);

//

// buttonl

//

this.buttonl.Location = new System.Drawing.Point (208, 8);
this.buttonl.Name = "buttonl";

this.buttonl.TabIndex = 1;

this.buttonl.Text = "OK";

this.buttonl.Click += new System.EventHandler (this.buttonl Click);
//

// numPointsForm

//

this.AutoScaleBaseSize = new System.Drawing.Size (5, 13);
this.ClientSize = new System.Drawing.Size (288, 45);
this.Controls.Add(this.buttonl);
this.Controls.Add(this.numBox) ;

this.MaximizeBox = false;

this.MinimizeBox = false;

this.Name = "numPointsForm";

this.Text = "numPointsForm";

this.Load += new System.EventHandler (this.numPointsForm Load) ;
this.ResumeLayout (false) ;

}

#endregion

private void numBox Validating
(object sender, System.ComponentModel.CancelEventArgs e)
{
int x;
try
{

X = 1int.Parse (numBox.Text) ;



if (x <= 1)
{
numBox.Text = nPoints.ToString() ;
e.Cancel = true;
// OBpameHne k Error-npoBannepy.
errorProvider.SetError (numBox, this.errMess[0]);
}
else
{
nPoints = x;
}
}
catch (Exception e2)
{
numBox.Text = nPoints.ToString();
e.Cancel = true;
// OBpameHne k Error-npoBannepy.
errorProvider.SetError (numBox, this.errMess[1]);
}
}

private void numPointsForm Load(object sender, System.EventArgs e)

{

nPoints = fl.nPoints;

numBox.Text = nPoints.ToString() ;
toolTip.SetToolTip (numBox, "KolnMueCcTBO TapaKaHYMKOB. Bojybme nByx.");
errorProvider = new ErrorProvider() ;

}

private void buttonl Click(object sender, System.EventArgs e)
{

fl.nPoints = nPoints;

this.Close();

}

}

}
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ToolTipProvider, He uMesl COGCTBEHHOrO BHELLUHEro NpeAcTaBfeHus, TEM He MeHee obecneunBaeT BU3yanmsaumo AOMNOHUTENbHOM
MHMOPMaUnUK, KOTopasi B COOTBETCTBUMN C 3aMbICNIOM pa3paboTumka hopMbl NpefoCcTaBnseTCcs No/ib30BaTeN0 NpUnoXeHus. MosTtomy cpeam
CBOWMCTB obbekTa-npeactaBuTens ToolTipProvider uMeloTcs Takne CBOMCTBA, CBs3aHHble ¢ (hOpMOiN NoAayn AOMNOHUTENbHOM
MHdboOpMaunm, Kak:

BackColor — 3apaeT uBeT poHa BbIBOAMMOM MHbOPMaUuu;

ForeColor — 3ajaeT UBET TEKCTa BbIBOAMMON MHGOpMaLmu;

ToolTipIcon — conyTCcTBYOWAsa NUKTOrpamMma;

ToolTipTitle — AOMNOMHUTENbHbIN 3arof0BOK;

IsBalloon — cOBET pa3MellaeTcs B paMoyKe, B CTUE NPsSIMOM peun B KOMUKCaX.

Ona ToolTip npoBanaepa o6bABNSATCA ABa COObITUA:

e Draw — 3T0 cobbIiTMe BO3HUKAET Mpu YCOBUKU yCcTaHOB/eHMs B "true" cBolicTBa OwnerDraw (ocobasi TeMa ANnsl UCCnenoBaHus),
e Popup — BO3HMKaET HeNoCpeACTBEHHO B MOMEHT "MosiBieHns" coseTa.

Cnepyowmn pparMeHT NporpaMMHOro Koga AeMOHCTPUPYET BapuMaHT 06paboTku cobbiTnua Popup:

using System;

using System.Collections.Generic;
using System.ComponentModel;
using System.Data;

using System.Drawing;

using System.Text;

using System.Windows.Forms;

namespace WindowsApplication2

{

public partial class Forml : Form
{

Random rnd;

float rp;

// Maccus coBeTOB!
string[] tipsForPlusButton =
{
"STa KHONOYKAa MCHOJIb3YyeTCHd IOJI8 BEUMCJIEHMSA CYMMBl IIapel cjaraeMerx. "
"XMy Ha 3Ty KHOIMNOYKY, Opyxok!",
"He poGeit, sTa KHOINOYKA ClIeuualJibHO mja Teba...",
"HaxyMaTb C OCTOPOXHOCTBI.",
"Kxonka IIJIOC"
bi

// ChneumasbHO OOBABJISEMHE BaTOJIOBKM IJiS BHIABAEMBIX COBETOB.
string[] tipsTitles =
{
"CrpawHele ciydan u3 Xus3Hu",
"CoBeT MO 3aloJIHEHMIO IIepBOT'O OkHa",
"CopeT MnO 3aloJIHEHMI BTOPOTO OkKHa",
"Cymma"
bi



public Forml ()

{
rnd = new Random() ;
InitializeComponent () ;

// Tlpn 3arpys3ke (QOPME 2JIEMEHTH yNpaBJieHMs "MnosjydaioT" COOCTBEHHEE COBETH.
private void Forml Load(object sender, EventArgs e)
{
this.xToolTip.SetToolTip
(this.plusButton, tipsForPlusButton[0]);
this.xToolTip.SetToolTip
(
this.textBoxl,
"TexCTOBOE OKHO IJid BBOJAa 3HAUYEHMUSA I[EPBOTO cjaraeMoro"
)i
this.xToolTip.SetToolTip
(
this.textBox2,
"TekCTOBOE OKHO MIJIA BBOIA 3HAYEHMA BTOPOTO cjaraemoro"
)i
this.xToolTip.SetToolTip
(
this.textBox3,
"TekCTOBOE OKHO IJIS BBEIBOIA 3HAUEHMS CYMMBl CJlaraeMbrx"

)i

this.textBoxl.Text "o";
this.textBox2.Text = "0";

// Tlpy HaxXaTuUyX KHOMNOUKM B MPOBAlIepe 3aMeHSeTCs COBEeT.
private void plusButton Click(object sender, EventArgs e)
{
x = int.Parse(this.textBoxl.Text) + int.Parse(this.textBox2.Text);
this.textBox3.Text = x.ToString() ;
this.xToolTip.SetToolTip
(
this.plusButton,
tipsForPlusButton[rnd.Next (0, tipsForPlusButton.Length) ]
)i

// B ob6paboTumke COOCEITMS MOXHO OIPENesIMTh BJIEMEHT yIpaBJIEHUS,
// IJs KOTOPOT'O BEIDAETCS COBET. [IpM STOM M3MEHsSeTCs 3arOJIOBOK COBeTa.
private void xToolTip Popup (object sender, PopupEventArgs e)
{
if (e.AssociatedControl.Name.Equals ("plusButton"))
{
xToolTip.ToolTipTitle = tipsTitles[0];
this.Text = "tip for plusButton";
}
else if (e.AssociatedControl.Name.Equals ("textBoxl"))
{
xToolTip.ToolTipTitle = tipsTitles[1];
}
else if (e.AssociatedControl.Name.Equals ("textBox2"))
{
xToolTip.ToolTipTitle = tipsTitles[2];
}
else if (e.AssociatedControl.Name.Equals ("textBox3"))

{
xToolTip.ToolTipTitle = tipsTitles[3];

}
}
}
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Validating u Validated 31emeHTOB ynpaBiaeHus

MpennonaraeTrcs, 4TO CBOMWCTBO CausesValidation aneMeHTOB ynpasnieHus, Ans KOTOpbIX 6yAeT NpoBOAUTLCS NMpOBepKa, YCTaHOB/IEHO B
true, DTo no3BossieT oTpaboTaTh 06paboTumky cobbiTne Validating, KOTOpOe BO3HMKAET B MOMEHT NMoTepu (poKyca 3/1eMEHTOM
ynpasneHus. Y obpabotumka cobbiTva Validating nMeercs apryMeHT — 06beKkT — npeacTaBuTeNb Knacca CancelEventArgs, 06blYHO C
nMeHeM e. Y Hero ecTb nose Cancel, koTopoe B Ciy4ae OWMOKM MOXHO YCTaHOBWUTb B true, yTo NPUBOAMT K BO3BpaLLeHUto dokyca.

Validated reHepupyeTcs nocne Validating, PasHuua Mexay HMMMK 3aK/H04YaeTCs B C/IefyoLWeM.

Validating akTMBM3UpPYeETCS A/ AAHHOIO 3/1eMEHTa yrnpaBfieHUs HEMOCPEeACTBEHHO Nocsie noTepu dokyca. MepexsaTt 3Toro cobbiTus
Nno3BoONSET, HaNpuMep, onepaTMBHO NPOBEPUTL NMPaBUNLHOCTb 3aMOJIHEHUS AaHHOMO MoJisi BBOAA U B C/lydae HEKOPPEKTHOMO 3amnosHEHUS
BepHYTb OKyC B 3TO nosie. Mpu 3TOM MOXHO MpPeanpuHATE HEKOTOpPbIE LWarn no KoOppekuun HernpaBuIbHOro 3HavyeHus. Hanpumep, ecnu B
nose BBOAa AOJIXHA pacnonaratbCs NocfefoBaTeIbHOCTb CUMBOMIOB, Npeobpa3yemMasl K LesI0YMCIEHHOMY 3HaYeHu o, a Tyaa bbina
3anucaHa "gwerty", TO MOXHO BOCCTaHOBUTb MOC/eAHee KOPPEKTHOE 3Ha4YeHne nan BnucaTb Tyaa CTpoky "0".



Validated akTMBM3MPYETCS MpU NOMbITKE 3aKpbiTUS HOpMbl. B 06paboTumke 3TOro cobbiTusi 06bIYHO pacnonaraeTcst KoA, KOTOpbIii
NO3BOMISIET OCYLLECTBUTL MPOBEPKY KOPPEKTHOCTU 3anosHeHust Bcell hopMbl B LLeSIOM — HanpuMep, OTCNeAWUTb OTCYTCTBUE 3HAUEHWI B
TEKCTOBbIX MOJIAX, KOTOPble 0653aTeNbHO AOJKHbI ObITb 3aMO/HEHbI:

using System;

using System.Drawing;

using System.Collections;
using System.ComponentModel;
using System.Windows.Forms;
using System.Data;

namespace PropertiesProviders
{
public class Forml : System.Windows.Forms.Form

{
private System.Windows.Forms.Button BigButton;
private System.Windows.Forms.ToolTip toolTip01l;
private System.ComponentModel.IContainer components;

private System.Windows.Forms.Button RedButton;

private System.Windows.Forms.ErrorProvider errorProviderl;
int nTip = 0;

string[] Tips = {

"He Toponuce..."

"llonpoby#u eme pas... " ,

"3pu B KOpeHb... "

bi

int nErr = 0;

private System.Windows.Forms.TextBox textBoxl;

private System.Windows.Forms.HelpProvider helpProviderl;
string[] ErrMess = {

"He Hapo OBJIO ®TOTO HOejaThb. .. ’

"Kakoro xpeHa... ",

"Hy BCe... ’

bi

public Forml ()
{
InitializeComponent () ;

}

protected override void Dispose ( bool disposing )
{

if ( disposing )

{

if (components != null)

{

components.Dispose () ;

}

}

base.Dispose ( disposing );

}
#region Windows Form Designer generated code

// Required method for Designer support - do not modify
// the contents of this method with the code editor.

private void InitializeComponent ()

{

this.components = new System.ComponentModel.Container();
this.BigButton = new System.Windows.Forms.Button () ;
this.toolTip0l = new System.Windows.Forms.ToolTip (this.components);
this.RedButton = new System.Windows.Forms.Button () ;
this.errorProviderl = new System.Windows.Forms.ErrorProvider() ;
this.textBoxl = new System.Windows.Forms.TextBox () ;
this.helpProviderl = new System.Windows.Forms.HelpProvider () ;
this.SuspendLayout () ;

//

// BigButton

//

this.BigButton.Location = new System.Drawing.Point (8, 40);
this.BigButton.Name = "BigButton";

this.BigButton.TabIndex = 0;

this.BigButton.Text = "BigButton";

this.toolTip0l.SetToolTip (this.BigButton, "XMm Ha 3Ty KHOINKY, IPyXok!");
this.BigButton.Click += new System.EventHandler (this.BigButton Click);

//

// RedButton

//

this.RedButton.Location = new System.Drawing.Point (112, 40);
this.RedButton.Name = "RedButton";

this.RedButton.Size = new System.Drawing.Size (80, 23);
this.RedButton.TabIndex = 1;

this.RedButton.Text = "RedButton";

this.toolTip0l.SetToolTip (this.RedButton,"A Ha 5Ty KHOIKY HaxXmMmaTb He Hano!");
this.RedButton.Click += new System.EventHandler (this.RedButton Click) ;



//

// errorProviderl

//

this.errorProviderl.ContainerControl = this;

//

// textBoxl

//

this.helpProviderl.SetHelpString(this.textBox1l, "int values only...");
this.textBoxl.Location = new System.Drawing.Point (272, 40);
this.textBoxl.Name = "textBoxl";
this.helpProviderl.SetShowHelp (this.textBoxl, true);
this.textBoxl.TabIndex = 2;

this.textBoxl.Text = "";

this.textBoxl.Validating += new

System.ComponentModel.CancelEventHandler (this.textBoxl Validating);
//

// Forml

//

this.AutoScaleBaseSize = new System.Drawing.Size (6, 15);
this.ClientSize = new System.Drawing.Size (536, 168);
this.Controls.Add(this.textBoxl) ;
this.Controls.Add(this.RedButton) ;
this.Controls.Add(this.BigButton) ;

this.Name = "Forml";

this.Text = "Forml";

this.ResumeLayout (false) ;

}

#endregion

static void Main()

{

Application.Run(new Forml ());

}

private void BigButton Click(object sender, System.EventArgs e)
{

this.toolTip0l.SetToolTip (this.BigButton, Tips[nTip]);

if (nTip < 2) nTip++;

else nTip = 0;
}

private void RedButton Click(object sender, System.EventArgs e)

{
errorProviderl.SetError (RedButton, ErrMess|[nErr]);
if (nErr < 3) nErr++;
else nErr=0;

}
private void textBoxl Validating

(object sender, System.ComponentModel.CancelEventArgs e)

if (this.textBoxl.Text != "")
val = int.Parse (textBoxl.Text);
errorProviderl.SetError (textBoxl, "");

}

catch

{

e.Cancel = true;

errorProviderl.SetError (textBoxl, "Hy uemsoe xe...");

}

— e

JncTuHr 16.4.

YnpasJ/ieHue nocpeacTBOM cOO0LIEHUI

Koraa npu nporpammupoBaHun Windows-npunoxeHui eLle He MCnonb3oBasnchk 3neMenTbl MFC, korga eue He 6b110 KapT coobLuieHni,
OKOHHasa npoueaypa WinMain onpegensinacb siBHbIM 06pa3oM, n B Hel cogepxancs LMKJI, n MoxHO 6b110 HabnwoaaTe YCTPONCTBO
MexaHu3Ma HenpepbIBHOMO "MPOCNyLWMBaHUSA" U MHTEPNpeTaunMnMM NnepexBaTbiBaeMbIX COOOLLEHNI CUCTEMDbI, NepefaBaeMblX AaHHOMY
Windows-npunoxeHuto.

Mpu 3TOM CTaHOBMUIIOCb OYEBUAHBIM, YTO BCS paboTa NpUNoXeHus hakTUYeCKM CBOAMUTCS K YCTaHOBNIEHWUIO COOTBETCTBUS (C
MCMOsIb30BaHMEM NPOCTOro onepaTtopa Bbibopa) Mexay pacrno3HaHHbIM B 3TOM LMKJ/Ie COOBLLEHMEM N COOTBETCTBYHOLEN DYHKLMNEN-
06paboTunKom.

EcTecTBEHHO, NPX 3TOM NPOU3BOAMIICS BbI30B COOTBETCTBYIOLWEN (DYHKUMM C BO3MOXHOM Nepefaveit 3Toin dyHKUMM napamMeTpos. A
nonajaHve B 3TOT UMK o6ecrneynBanocb 4OCTAaTOYHO TPMBMANIbHOM CTaHAAPTHOW MOC/e0BaTE/IbHOCTLIO ONepaTopoB.

C nosiBneHmeM MFC 3TOT UMK/ MpY NOMOLUM AOCTAaTOUYHO MPOCTOM CTaHAAPTHOM cepuM MakpoonpeaeneHnit ckpbiBancs oT paspaboTymka
NPUIOXEHUs 3a KapTol coobuleHmnit. O6CyxaeHUe peanbHbIX MEXaHM3MOB PaboTbl MPUIOXKEHNS PAAOBLIMU NPOrpaMMUCTaMy He
npeanonaranoch.

0ObecneunTb peakunto NPUIOXKEHUS Ha OAHO M3 MHOXECTBA CTaHAAPTHbLIX COO6LWeHMN (CObbITUE), MPUXOAALWMX OT ONnepaLmMoOHHON CUCTEMbI,
MOXHO 6bI10 NyTEM NMPOCTOM MoaMdMKALUM COOTBETCTBYIOLWErO MakpoonpeaeneHus, Aobasnss K 3TOMy MakpoonpeaeneHuto ykasaTesb
(ccbinky, aenerat, cobbiTne) Ha GyHKUMIO — 06paboTUMK CObbITUSA.



CranaapTHbIi gejerar

CyLlecTByeT corfialleHme, no Kotopomy obpabotumk cobbituii B .NET Framework He Bo3BpallaeT 3Ha4YeHun (TUN BO3BPaLLAEMOr0 3HAUYEHMUS
void) u NnpuHUMaeT aBa napaMeTpa.

MepBblt NapaMeTp — CCblIJIKa Ha UCTOYHMK cobbiTUA (06bEKT-U3aaTenb), BTOPOI NapaMeTp — CCblika Ha 06beKT, NPOU3BOAHBIN OT Knacca
EventArgs, Cam no cebe 6a3oBbili knacc HE HECET Hukakon "nonesHon" nH@opMaumm 0 KOHKPETHbIX cobbITnsaX. HasHaueHne gaHHoOro
Kflacca 3ak/lyaeTcs B NoaaepXKe yHUBEPCanbHOro CTaHAAPTHOMO MeXaHM3Ma peanu3aunn cobbiTuii (B TOM YMcie 1 nepeaayn
napameTtpoB). 3aboTa o0 npeacTaBneHUn MHbopMaumm o0 cobbiTMM BO3NnaraeTcs Ha paspaboTumMka NPoM3BOAHOMO Kiacca.

Jeneratr EventHandler

MpeacTaBnsieT MeToA CO CTaHAAPTHOW CUTHATYpOl, KOTOpPbI NpeAHasHavyeH Ans 06paboTkm cobbiTus, He coaepiKallero AONONHUTENbHON
MHpopMaumn.

ObbsiBNAeTCa cneayrowmM obpasom:

public delegate void EventHandler (object sender, EventArgs e);
MapameTpbl
object sender — npeacTtaBidaeT CCbIJIKY Ha 06BbEKT — NCTOYHUK COBbITUS.
EventArgs e — TakuMM 06pa3oM KoampyeTcs MH@opMaums o cobbiTuu.

Mogaenb cobbiTnii B .NET Framework ocHOBbIBAaeTCs Ha MexaHM3Me CCbIJTIOK Ha yHKUMKM (events — pa3HOBMAHOCTM Knacca-generarta),
KOTOpble 06ecneunBaoT CTaHAAPTHY CTbIKOBKY CObbITUA ¢ 06paboTumkoM. [ns Bo36yxaeHUs cobbITUS He06X0AMMbI ABa dNEMEHTA:

e Knacc - Hocutenb nHdopmaumm o cobbitumn. [lomkeH HacneposaTb OT 6a30BOro knacca EventArgs,

e [leneraT, KOTOpbI/A HACTPOEH Ha MeToA, obecneumBaloWmMii peakunto Ha AaHHoe cobbiTve. Koraa cospaercs Aenerat — npeacraBuTenb
Knacca-generata EventHandler, npexae BCcero onpeaensieTcs COOTBETCTBYIOLWMIA MeTOA, BbINONIHEHWE KOTOporo obecneunsaet
peakuuto Ha cobbiTue.

Takum 06pa30M, Ana peannsaunm nepexsaTa CcobbITUS AOCTAaTOYHO MCMOJIb30BaThb:

1. 6as3oBbI knacc EventArgs, ecnv yBeAoOMIeHUE O NpoM3oLIelleM COBbITUN He CBA3aHO C reHepaumelt A0NoNHUTENbHON MHbopMauuu,
WMAN NPOU3BOAHBIN OT A@HHOro Knacca knacc, ecnm HeobxoAnMO nepeaaBaTb AOMOHUTENbHYIO MHPOPMaLMIO, CBSA3AHHYIO C
cobbiTneM;

2. npeponpeneneHHbli knacc EventHandler ang peannsaumn CCbiikM Ha MeToA — 06paboTumnk cobbiTns.

Mpumep:

using System;

namespace Events00

{

// OBHOMNOTOYHOE MNPWUIIOKEHME, B KOTOPOM [JIS peaimM3alyny MexaHu3Ma
// peakumm Ha COOHTMS MUCIOJb3YEeTCs CTAaHIAPTHEI Kjacc-meyerar
// System.EventHandler.

// Ob6BsBIsSeTCSa KJAacC COOBITMS, NPOM3BOOHEN OT System.EventArgs.
//
class EventPosition:System.EventArgs

{

// IDomosHuTenbHas mHbOpMaLUMs O COOBITUM .
public int X;

// KOHCTPYKTOP. ..

public EventPosition(int key)
{

X = key;

}
//
//Baso0OBLHM KJlAaCC IOEMCTBYRIMX B IIPUIIOKEHUM OOBLEKTOB.

//Comepxur BCE HeoOxommMMmMoe jid TOTO, UYTOOB OOBEKTH MNPOM3BOIHHX KJIACCOB
// MOTIY ameKBaTHO PearypoBaThb Ha 3aJIOXEeHHEIE B 0a30BOM KJjlACCe COOBITUA.

class BaseClass

{

// Cchulka Ha 9TO CoOOHTHMe uAeHTubMumpyercs kak xEvent.

// 3ro "craHmapTHOE" COBBITHUE .

// xEvent cCTHKyeTCs CO CTAaHIAPTHEM KkJlaccoM-zesieraroMm System.EventHandler.
public static event System.EventHandler xEvent;

// CraTuyeckas [NepeMeHHas - HOCUTEJIb INOMNOJIHMTEJIbHOM MHbOpMaLMm.
static int xPosition = 0;
// Crarudyeckas QyHKUMS. DTO MOIEJIb [POllecCa HENPEPEBHOTO CKAHMPOBAHMA .
// AHanoOT UuKJa OO0pabOoTKM COOOBMEHUN MIPUIIOXEHNS .
public static void XScaner ()

{
while (true)

{//
while (true)
{//
// VICTOUHMKOM COOHTMS SBJISETCS BBOOMMAs C KJABMATYPEH
// mocienoBaTesbHOCTL CHMMBOJIOB, COOTBETCTBYWIAS LEJIOUMCIIEHHOMY
// 3uauveHmno 50. [Ipy NOJyYEeHMM BTOTO 3BHAUEHMUS NPOUCKOOUT yBEIOMIIEHME
// TNOANMCAHHEIX Ha COOHTME OOBEKTOB.
try

{




Console.Writeline ("new xPosition, please: ");
xPosition = Int32.Parse(Console.ReadLine());
break;
}
catch
{
Console.WritelLine ("Incorrect value of xPosition!");

}

Y/

if (xPosition < 0) break; // OrTpuuaTesbHEHE 3HAYUEHMUsS SBJISOTCS CUIHAJIOM
// K IpekpalleHM0 BBHIIOJHEHMs, a npu nojydenmm 50 — Bo3Oyxmaercs cobuTue !
if (xPosition == 50) =xEvent (new BaseClass (), new EventPosition (xPosition));
Y/

}

}

//

// BaxHoe 0BCTOATENECTBO! B 3TOM NPUIIOXEHUM COOHEITME BO30yXOaeTcs

// TPEIKOM, a pearMpyeT Ha HEero OOBEKT - NpeAcTaBuTesib kjacca TOTOMKA!
//

// OOBaBJeHME NEepBOTO MNPOM3BOAHOTO KJACCa.
// Hamo cpmesjiaTh HOONOJIHMUTEJIbHHE yCUJMUSA OJIS TOTO, YTOOH OOBEKTH 3TOTO Kjacca
// cTamu OB pPearMpoBaTb HA COOHTHUA .

class ClassONE:BaseClass

{

public void MyFun (object obj, System.EventArgs ev)
{

Console.Write("{0} - ",this.ToString());
Console.WriteLine
("{0}:YES! {1}", ((BaseClass)obj) .ToString(), ((EventPosition)ev). X.ToString());

}

}

// BTOPOI KJIACC UyThb CJIOXHEE .

// CHabGXeH KOHCTPYKTOPOM, KOTOPEBI IO3BOJIAET KJIACCY

// camocrosaTesbHO "nommmcarbca" Ha "uHTepecyomee" ero CoOHTHE.

class ClassTWO:BaseClass

éublic ClassTWO ()

éaseClass.xEvent += new System.EventHandler (this.MyFun) ;
;ublic void MyFun (object obj, System.EventArgs ev)

{

Console.Write("{0} - ",this.ToString());
Console.WriteLine
("{0}:YES! {1}", ((BaseClass)obj) .ToString(), ((EventPosition)ev) .X.ToString());

}
}

class mainClass

{

static void Main(string[] args)

{

Console.WriteLine ("0 ")
// Co3manyu HepBbl OOBEKT ¥ NONNMCAJM €O Ha [OJIydeHMe COOBITUA .
ClassONE one = new ClassONE() ;

BaseClass.xEvent += new System.EventHandler (one.MyFun) ;
// BTOpOM OOBEKT MNONNMCAJICS CaM.

ClassTWO two = new ClassTWO() ;

// BanycTuiy UMKJI [NpOCIylMBaHusa 6a30BOTO KJjacca.
BaseClass.XScaner () ;

// Tpy HOJlydeHuy OTPULATEJIBHOTO 3HadeHMs LMKII 00paboTKu
// CcoOBmeHu NpepLBaeTCHd.

Console.WriteLine ("1 ")
// ObBexT - mpexcrasBuresb kiacca ClassONE nepecraer

// moJslyyaThb yBENOMJIEHME O COOBITUM .

BaseClass.xEvent —-= new System.EventHandler (one.MyFun) ;
// Tlocjie Yero MNOBTOPHO 3allyCKAETCS LUMKJI IPOCIYWMBAHUL,
// KOTOpHM NPEKPAamaeT BBIIOJHATLCSA [IOCJE IOBTOPHOTO

// mnoJslydyeHus OTPMULATENIbBHOTO 3HAUEHMUS.
BaseClass.XScaner () ;

Console.WriteLine ("2 ")
}

}

}

JincTuur 16.5.
Kuaacc Application

Public sealed class Application - knacc, 3akpbITblii ANSt HAaCc/le40BaHMUS.



MNpenocrasnser CTATUYECKUE (1 Tonbko cTaTuyeckue!) MeToabl U CBOMCTBA A5 06Lero ynpasieHus NpuioXeHMeM, npefoctaBnseT
cTaTU4ecKne MeToAbl N CBOWCTBA AN YNpaB/ieHNs NPUIOXEHNEM, B TOM Yucne:

e MeToAbl AN 3amnyCcka U OCTaHOBKMW MPUJIOXEHUS;

® MeToAbl AN 3anyCcKa M OCTaHOBKM MOTOKOB B paMKax MPUIOXEHUS;

e MeToAbl AN 0bpaboTkm COO6LL|,€HVII‘/:I‘ Windows;

® CBOWCTBa ANS NONYYEHUS CBEAEHWUIN O NPUIOXKEHUN.

OTKpbITblE CBOMCTBA

AllowQuit MonyyaeT 3HaueHWe, onpeaensioliee, MOXET NI BbI3blBAOLWMIA 06BEKT BbIATU U3 3TOr0 NPUIOXKEHUS
CommonAppDataPath MonyyaeT NyTb ANA AaHHbIX NPUNOXKEHUS, ABNAIOWMXCA 06WMMKN ANs BCEX MONb30BaTenemn
CommonAppDataRegistry MonyyaeT pasaen peectpa ANs AaHHbIX NPUNOXEHUS, SBASIOWMXCA 06WMMN ANa BCEX MONb30BaTenemn
CompanyName MonyyaeT HasBaHWe KOMMNaHWW, CBSI3aHHOE C NMPUNOXEHNEM
CurrentCulture MonyyaeT nnun 3agaeTt AaHHble 0 Ky/bTYPHOW cpefe Ans TeKyLluero noToka
CurrentInputlLanguage MonyyaeT nnun 3agaeTt TeKyLlWmMi A3blIK BBOAA ANA TEKyLLEero noToka
ExecutablePath MonyyaeT NyTb ANa UcnoaHsemoro daina, 3anyCcTUBLLErO NPUIOXKEHWE, BKOYas UCMOSIHSIEMOE UMS
LocalUserAppDataPath MonyyaeT nyTb ANS AAHHBLIX MPUIOXKEHNS MECTHOrO, HE MepeMeLLaloWwerocs noab3osaTens
MessageLoop MonyyaeT 3HayeHMe, yKa3biBatoLLlee, CyLLECTBYET /M LMK 06paboTkn cooblieHnin B JaHHOM MOTOKe
ProductName MonyyaeT HasBaHWe NpoAyKTa, CBA3aHHOE C AAaHHbIM NMPUIOXKEHNEM
ProductVersion MonyyaeTt Bepcuto NpoAyKTa, CBA3aHHYI C AaHHbLIM MPUIOXKEHNEM

SafeTopLevelCaptionFormat [onyyaeT UAM 3a4aeT CTPOKY (opMaTta AN UCMOSb30BaHUSA B 3aro/loBKax OKOH BEPXHEro YPOBHS, Koraa
OHW 0TOB6paXKalTCA C NpeaynpexaatolmM 06bABIEHNEM

StartupPath Mony4aeT NyTb AN ncnonHsemoro darna, 3anyCcTMBLLErO NMPUIOXEHNE, HE BK/IKOYAA MUCMOJSIHAEMOE NUMS
UserAppDataPath MonyyaeT NyTb ANS AAHHbIX MPUIIOXEHUS MOJIb30BaTENS
UserAppDataRegistry Mony4aeT pasgen peectpa Ansl AaHHbIX NPUIOXKEHUS NOMb3oBaTeNs

OTKpbITbIE MEeTOAbI
AddMessageFilter [obaBnseT punbTp coobLieHNIn AN KOHTposs 3a coobuweHmnamn Windows BO BpeMsl X HampaB/ieHUs K MecTaM

Ha3HayeHus

DoEvents O6pabaTtbiBaeT Bce coobueHns Windows, B AaHHbI MOMEHT HaxoAslLMecss B o4epean coobLueHui

EnableVisualStyles BkniouuTe BU3yanbHble cTuan Windows XP ans npunoxexus

Exit CoobluaeT BceM npokaykaM CO0bLeHMI, YTO creayeT 3aBepwmnTb paboTy, a nocne 06paboTkn coobLieHui
3aKpblBAET BCE OKHa MPUJIOXKEHUS

ExitThread BbIXxoauT 13 uMkaa 06paboTkn coobLieHn B TEKYLLEM MOTOKE M 3aKpbIBAET BCE OKHA B MOTOKE

OleRequired NHuumanuaupyet OLE B TeKyLIEM MOTOKE

OnThreadException Bbi3biBaeT cobbiTue ThreadException

RemoveMessageFilter YaangeT GpunbTp COO6LIEHNI U3 NPOKAYKM COOBLUEHWIA NMPUNOXKEHNS

Run MeperpyxeH. 3anyckaeT cTaHAaPTHbIN LMk 06paboTky COOBLLEHU NPUIOXKEHUS B TEKYLLEM MOTOKE.
OTKPpbITbIE COBbITUA

ApplicationExit MpoucxoauT NpW 3aKpbITUM MPUTOKEHUS.

Idle MponcxoauT, Koraa NpuaoXeHwe 3akaH4YnBaeT 06paboTKy M cobupaeTcs NeperT B COCTOSIHUE HE3aHATOCTU.

ThreadException BosHWKaeT Mpu Bblaaye HenepexsauyeHHOro UCKYEHUS MoToKa.

ThreadExit MpoucxXoanT Npu 3aKpbiTUM NoToKa. Mepes 3aKpbITUEM FIaBHOrO NMOTOKa AJs NMPUIIOXEHUS! Bbl3blBAaE€TCA AaHHOE
cobbITMe, 3a KOTOpbIM criefyeT cobbiTve ApplicationExit,

IMessageFilter NO3BOJIIET OCTAHOBUTL BbI30B COObLITMS MM BbIMOJHUTL CreunasbHblie onepauum 40 Bbi3oBa 06paboTumka cobbITUN.

Knacc umeet cBoictBa CurrentCulture y CurrentInputLanguage, yTobbl NONyYaTh WK 3a4aBaTb CBEAEHUS O Ky/IbTYpPHOW cpeae Ans
TeKyLlero notoka.

Co6biTna knacca Application
ApplicationExit CraTuuyeckoe. MpoMCXOAUT NPU 3aKpbITUN NMPUNOKEHUS

Idle Cratuueckoe. MponcxoauT, Koraa NpuioxeHWe 3akaHuMBaeT 06paboTky U cobupaeTcs NepenTu B COCTOSIHUE
HE3aHSTOCTU

ThreadException Cratuyeckoe. Bo3HMKAET Npy BblAaye HEMepexBaveHHOro UCK/IYEHUs NoToKa

ThreadExit CtaTnyeckoe. MponcxoanT Mpu 3akpbiTUM NMoToKa. MNepes 3aKpbITUEM MABHOMO MOTOKA AN MPUIOXKEHUS Bbi3biBAeTCS

AaHHoe cobbiTMe, 3a KOTOPbIM creayeT cobbiTve ApplicationExit

Wtak, knacc Application pacnonaraeT MeToaaMu Ans 3anycka i octaHosa NMOTOKOB u MPUIOXEHWNI, a Takxe ans o6pa6oTkn Windows
messages.

Bbi3oB MeTofoB Run obecneymBaeT BbINOSHEHUE LMKIa 06paboTku coobueHunin (an application message loop) B TekylleM NoToke, a Takxe,
BO3MOXHO, AeNaeT BUANMOM COOTBETCTBYIOLLYIO hopMy.

Bbi3oB MeToAoB Exit n ExitThread npuBOAMT K OCTaHOBKE LMKNa 06paboTkm coobLieHnin.

Bbi3oB DoEvents Mo3BoSISET aKTUBU3UPOBaTb 06paboTKy COOBLLEHMI NPAaKTUYECKU M3 II060r0 MecTa BbIMOSIHSIEMOro NPOrpaMMHOro Koga —
HanpuMMep BO BpPeMs BbINOJIHEHWUS OMepaTopoB LMKIa.

BbizoB AddMessageFilter obecneumBaeT gobaBneHue dpunbtpa Windows coobuieHnin ansa paboTbl ¢ coobeHnamu.

NHTepdeiic IMessageFilter No3BONSET peasM30BbIBaTh CNeumasnbHble anropuTMbl HEMOCPEACTBEHHO nepes Bbi30BOM 06paboTunka
coobleHuns.

Knacc crtatuyeckuii, n o6beKToB — NpeacTaBUTeNiel 3TOro Knacca co3aaTe HEBO3MOXHO!

Windows message



Mpexae Bcero, Message - 310 CTPYKTYPA, npeacrtasnstowas B .NET coobuweHuna Windows, Te camble, KOTOpPble aApecyoTCsl MPUTOXEHMUIO U
MNCMONb3YHOTCA CUCTEMON Kak CPeACTBO YBEAOMIIEHUS BbinonHsawowmxcs B Windows npunoxeHui.

OTa CTpyKTypa MUCMNOoNb3yeTcs Takxe Anst GopMUpoBaHMsS COBCTBEHHbIX COOb6LLEHUI, KOTOpble MOryT opMupoBaTbcs "B 06xoa cuctembl" 1
rnepenasaTbCs Ana nocneayowen nx o6paboTkm OKOHHbIM NpoueaypaM NpUIoXeHUn. DTo CTaHAAPTHbIM MHTepdenc obMeHa nHdbopMaunen
MeXxay NMpUIoXeHUsIMU. BaxHo, 4yTobbl NpuioxeHue "nMoHnMano" cMbicn Npoucxoasiuiero.

O6beKT — npeacTaBuTenb Message structure, MOXeT 6bITb CO3AaH C UCMOJIb30BaHWEM MeToda Create (co3aaTb — HE O3HaYyaeT OTrNpPaBUTb)

Cnuncok 4yneHoB Message structure:

YneHsbl O6baBneHne
CsoricTtBo HWnd. Get, set ., [leckpuntop okHa (window handle) public IntPtr HWnd
(get; set;)

CBoWcTBO Msg. Get, set, ID cooblueHunsa public int Msg {get;
set; }

CBo#cTBo WParam. Get, set, MNone WParam coobweHUs. 3Ha4YeHMe 3TOro Nnoss 3aBUCUT OT KOHKPETHOro public IntPtr WParam
coobLeHust. Mone WParam 06bIYHO UCMONb3YETCA ANd HUKCUPOBAHUS HEGONbLINX hparMeHToB MHbopMaLuK, {get; set;}
HanpuMep, 3Ha4YeHnin pnaros

CBoicTBO LParam property. Get, set, [lone LParam 3aBUCUT OT TMMNA COO6LLEHNSA. 3HAUYEHNEM MONA MOXET public IntPtr Lparam
6bITb CcCblIka Ha 06bekT (object) {get; set;}

CBoncTtBo Result, CneunduumpyeTt 3HayeHne, kotopoe Bo3BpallaetT Windows nocne nepexsata COO6LLEHMUS public IntPtr Result
{get; set;}
Create method, Co3aaeT HOBOE COObLIEHME — NPeACTaBUTENb CTPYKTYpbl Message public static
Message Create (
IntPtr hWnd,
int msg,
IntPtr wparam,
IntPtr lparam) ;

operator ==, CpaBHMBaeT ABa COO6LIEHNS Ha NpeaMET onpeaeneHus Ux NAeHTUYHOCTMU public static
Boolean
operator ==(
Message left,
Message right) ;

operator !=, CpaBHMBaeT ABa COO6LIEHNA Ha NpeaMeT onpeaeneHns nx pasnnuuns public static
Boolean

operator !=(
Message left,
Message righ) ;

Equals meToA. CpaBHMBAET ABa COO6LLEHWNS ANS ONPeAEeNeHNs X SKBUBASIEHTHOCTH public override
bool
Equals (object o)

GetHashCode method. BblumcnsieT hash koa aeckpuntopa (handle) cooblieHuns public override int
GetHashCode () ;

Mpu 3ToM IntPtr — 310 platform-specific TMN, KOTOPLIN MCNONb3yeTCs ANS NpeAcCTaBlieHUsl ykasaTenen unm AecKpunTopos.
MpeaHasHayeH AN NpefAcTaBfeHUs LefIOUYNCTIEHHbIX BETMUYNH, pa3Mepbl KOTOPbIX 3aBUCST OT XapaKTepuUCTUK nnatdopmbl (is platform-
specific). To ecTb OXunaaeTcs, 4To 06beKT 3Toro TMna byaeT uMeTb pasmep 32 6uta Ha 32-pa3psadHblX annapaTHbIX CpeacTBax u
onepaumoHHbIX cucTemax, U 64 6uTa — Ha annapaTHbIX CpeAcTBax Ha 64 6uTa U onepauMoHHbIX CUCTEMAX.

Tun IntPtr MOXET MCMOoNb30BaTbLCA A3blKaMu, KOTOpble NOAAEPXKUBAOT MEXAHU3M yKa3aTene171, M Kak obuiee cpeacTteo Ans 06anJ,eHMﬂ K
OaHHbIM MéeXAy A3blKaMW, KOTOPbIE NOAAEPXMBAKOT U HE NOAAEPXKUBAIOT yKa3aTeNN.

O6bekT IntPtr MoxeT 6bITb TaKXe UCNOMb30BaH ANS NOAAEPXKKM AeCKPUNTOPOB.

Hanpumep, o6bekTbl IntPtr ncnonb3yoTcs B Knacce System.IO.FileStream ang paboTbl ¢ geckpuntopamun (anios.
CyLiecTByeT ele OANH 3K30TUYEeCKUA Tun — UIntPtr, KOTOpbIf, B OTAN4YMe OT IntPtr, He asnseTtcs CLS-compliant Tunom.
Tonbko IntPtr-Tmn ncnonb3lyetcsd B common language runtime.

UIntPtr Tun paspaboTaH B OCHOBHOM ANl NOAAEPXKKWU apxXUTEKTypHOI cummeTpum (to maintain architectural symmetry) ¢ IntPtr-Tunom.
IIpumepsl nepexBaTa coooIIeHH

B AaHHOM npuioXxeHun ovepenb coobueHuni 3anycKaeTcd 6e3 ncnonb3oBaHUs AOMOSHUTENbHBIX K1accoB. BbinonHseTcs B pexume
oTnaaku. lNMpuyuHa, no KOTOpOl71 NpUNoXeHne He pearnpyeT Ha Co0bLEeHNa cUcTeMmsbl npun 3anycke B 06bIYHOM pexnme, B Hactosllee Bpemd
MHE He N3BeCTHa.

using System;
using System.Windows.Forms;

namespace MessageLoopOl

{

// A message filter.

public class MyMessageFilter : IMessageFilter
{

long nMess = 0;

public bool PreFilterMessage (ref Message m)

{

nMess++;



Console.WriteLine

("Processing the messages:{0}-{1}:{2}",m.Msg,nMess,Application.MessageLoop) ;
return false;

}

}

// Summary description for Classl.

class Classl

{

// The main entry Point for the application.

static void Main(string[] args)

{

Application.AddMessageFilter (new MyMessageFilter());
Application.Run() ;

}

}

}
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B cneaytouweM npuMepe o6beKT — NpeAcTaBUTENb Kacca Form cBsizaH C OKOHHOM Npouefypoi, B paMKaxX KOTOPOW M 3anyckaeTcsl LMK
06paboTkM coobLieHnin. 3amMmeyaTesibHOE COYETAaHNE KOHCObHOIO MPUIOXKEHUS C OKHOM (DOpPMbI.

using System;
using System.Windows.Forms;

namespace MessageLoopOl

{

// A message filter.

public class MyMessageFilter : IMessageFilter
{

long nMess = 0;

public bool PreFilterMessage (ref Message m)

{

nMess++;

Console.WriteLine

("Processing the messages:{0}-{1}:{2}>{3}", m.Msg,m.LParam,m.WParam, nMess) ;
return false;

}

}

class MyForm:Form
{

public MyForm()

{

if (Application.MessageLoop) Console.WriteLine("Yes!");
else Console.WriteLine ("No!");
Application.AddMessageFilter (new MyMessageFilter());

}

}

// Summary description for Classl.

class Classl

{
// The main entry Point for the application.

static void Main(string[] args)

{

if (Application.MessageLoop) Console.WriteLine("Yes!");
else Console.WriteLine ("No!");

Application.Run(new MyForm()) ;
}
}
}
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Metox WndProc

B knaccax-HacnegHmkax knacca Control (B knaccax Form, "KHonka", "Cnuncok", ...) 06baBnseTcs BUpTyaNibHbI MeToa WndProc, KOTOpPbIN
obecneumBaeT 06paboTKy nepenaBaeMbiX NpuoXeHuto coobweHnn Windows. lNMepeonpeneneHne asToro MeToAa No3BOsIET 3a4aBaTb
cneundurKy noBeAeHMs CO34aBaEeMOro 3/iEMeHTa ynpaBieHus, Bkao4Yas u camy dopmy.

protected virtual void WndProc (ref Message m) ;
Parameters

m

The Windows Message to process.



Bce coobuieHnsi nocne PreProcessMessage MeToAa NOCTynatT K WndProc-meTtogy. B CyWHOCTM, HUYEro He naMmeHunocsb! WndProc-metoa
cooTBeTCTBYET WindowProc-yHKUNN.

IIpumep nepeonpenesnenuss WndProc

Peakuusi NpuioXeHUs Ha NepeAaBaeMble B OKOHHYHO npoueaypy WndProc coobuweHna Windows onpeaenset noBeaeHUe NpUIOXEHUS.
MeTog WndProc B NpUIOXKEHUN MOXeT 6biTb NepeonpeneneH. Mpu ero nepeonpeaeneHnn cneayeT UMeTb B BUAY, UYTO ANS aleKBaTHOIO
rnoBeAeHus NpunoxenHus B cpeae Windows Heobxoammo obecneunTb Bbi30B 6a30BOI Bepcun MeToga WndProc, Bce, 4YTO He 6biso
0bpaboTaHO B paMKax nepeonpeaeneHHoro metoga WndProc, go/mkHO obpabaTbiBaTbCs B MeToAe 6a30BOro knacca.

Huxe AeMOHCTpMpYeTCs NpuMep nepeonpeaeneHunst Metoga WndProc, B pe3ynbTaTe nepeonpeaeneHns npuioxeHue "Hayumnocb"
naeHTMdULMpOBaTb U pearMpoBaTbh Ha CUCTEMHOE cooblueHne WM ACTIVATEAPP, KOTOpOe MepefaeTcs KaXAoMy MPUIIOXEHUIO NpU nepesoje
MPUIOXKEHNS U3 aKTUBHOIO COCTOSIHMSA B MacCMBHOE M 06paTHO:

using System;
using System.Drawing;
using System.Windows.Forms;

namespace csTempWindowsApplicationl

{

public class Forml : System.Windows.Forms.Form

{

// Boecwb omnpenesnseTcs KOHCTAHTa, koTopas comepxmurcs B "windows.h"
// header file.

private const int WM ACTIVATEAPP = 0x001C;

// ®jar axKTMBHOCTM NPUIIOKEHUS .

private bool appActive = true;

static void Main()

{

Application.Run(new Forml());

}

public Forml ()

{

// BamaHue CBOMCTB QOPMEL.

this.Size = new System.Drawing.Size(300,300);

this.Text = "Forml";

this.Font = new System.Drawing.Font ("Microsoft Sans Serif",
18F,
System.Drawing.FontStyle.Bold,
System.Drawing.GraphicsUnit.Point,
((System.Byte) (0))
)i

// BoT mnepeomnpenesyieHHas OKOHHAs Npolenypa.

protected override void WndProc (ref Message m)

{

// Listen for operating system messages.

switch (m.Msg)

{

// CoofmeHue nom KONOBHM HAa3BaHUEM WM _ACTIVATEAPP occurs when the application
// becomes the active application or becomes inactive.
case WM_ACTIVATEAPP:

// The WParam value identifies what is occurring.
appActive = (((int)m.WParam != 0));

// Invalidate to get new text painted.
this.Invalidate() ;

break;

}

base.WndProc (ref m) ;

}

protected override void OnPaint (PaintEventArgs e)
{
// CTuib OTPMCOBKM TEKCTa ONpenesiseTCs COCTOSHMEM IIPUIIOXEHNS .
if (appActive)
{
e.Graphics.FillRectangle (SystemBrushes.ActiveCaption,20,20,260,50);
e.Graphics.DrawString ("Application is active",
this.Font, SystemBrushes.ActiveCaptionText, 20,20);
}
else
{
e.Graphics.FillRectangle (SystemBrushes.InactiveCaption,20,20,260,50);
e.Graphics.DrawString ("Application is Inactive",
this.Font, SystemBrushes.ActiveCaptionText, 20,20);

}
}
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CospaeTtcst npocTeiwee Windows-npunoxeHue ¢ eAMHCTBEHHON opMoW. Touka BXoAa B NMPUSIOXKEHUe — cTaTudeckas GyHkums Main —
pacrnofnaraeTcs HenocpeAcTBEHHO B knacce (opMbl. 34eck dopMa co3aaeTcs, MHULMANM3npyeTcs, nokasbiBaeTcs:

// 2TOT ABHO M3OHITOUYHHI HaOOP NPOCTPAHCTB MMeH QopMupyeTcs
// Visual Studio no ymosuaHuo.

using System;

using System.Drawing;

using System.Collections;

using System.ComponentModel;

using System.Windows.Forms;

using System.Data;

namespace xForm

{
// Summary description for Forml.

public class Forml : System.Windows.Forms.Form

{
// Required designer variable.
private System.ComponentModel.Container components = null;

public Forml ()

{

//

// Required for Windows Form Designer support
//

InitializeComponent () ;

//

// TODO: Add any constructor code after InitializeComponent call
//

}

// Clean up any resources being used.

protected override void Dispose( bool disposing )
{

if ( disposing )

{

if (components != null)

{

components.Dispose () ;

}

}

base.Dispose ( disposing );

}
#region Windows Form Designer generated code

// Required method for Designer support - do not modify
// the contents of this method with the code editor.

private void InitializeComponent ()

{

this.components = new System.ComponentModel.Container() ;
this.Size = new System.Drawing.Size (300,300);

this.Text = "Forml";

}

#endregion

// The main entry Point for the application.

static void Main ()

{

Application.Run(new Forml ());
}

}

}
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MpunoxeHwe, B 3aja4n KOTOPOro BXOAMT NOALEPXKA HECKOIbKMX OAHOBPEMEHHO CYLLECTBYOWMX (M, BO3MOXHO, B3aUMOLAENCTBYOLLNX)
¢opm, co3naeTcs C UCMONb30BaHWEM AOMOJIHUTENBHOIO Knacca — Kinacca KOHTEKCTa NpuioxeHusi. B atom knacce o6bluHO 1 0b6bsBASETCS
dyHKUMsA Main,

ApplicationContext (KOHTEKCT NPUNOXEHNS) cneunduumpyet n obbeanHaeT KOHTEKCTHY0 MHPOPMaLMIo O MOTOKax NPUIOXKEHNS.

3T0 Knacg, KOTOprﬁ no3BondeT COGpaTb B eAWUHbIN MOAY/1b OCHOBHbIE 3/1IEMEHTbI NPUNOXeEHUSA. NepeyeHb YIeHOB Knacca npeacraBneH
HMXe. X KONMYecTBo HEBEIMKO, HO BMOJIHE AOCTAaTOYHO ANS LeHTpasiM30BaHHOro OpMUPOBAHUS M 3arycKa BCEX 3/IEMEHTOB MPUIIOXEHMUS.

e [lapa KOHCTPYKTOpOB, KOTOpble obecneymBaloT MHULMaNu3aunio obbekta. OANH M3 HUX B KayecTBe napamMeTpa MUCMob3yeT CCbIIKY Ha
06BbEKT — NpeacTaBuTesb Kiacca GpopMbl.

e CBolicTBO MainForm, onpegenstowee rnaBHyto ¢GopMy AAaHHOMO KOHTEKCTa MPUSIOXKEHMUS.

e ObwepocTtynHble meToabl Dispose (Overloaded. Releases the resources used by the ApplicationContext), Equals (inherited from
Object), ExitThread (Terminates the message loop of the thread), GetHashCode (inherited from Object), GetType (inherited from
Object), ToString (inherited from Object).



e CobbiTne ThreadExit, KOTOpPOE MPOUCXOAMT, KOrAa B pe3dyfibTaTe BblMNO/HEHMEe MeTofa ExitThread npekpallaeT BbINOJHEHNE LUK
06paboTkn coobLieHnN.

e Protected meToapl Dispose (Releases the resources used by the ApplicationContext), ExitThreadCore (Terminates the message
loop of the thread), Finalize, MemberwiseClone, OnMainFormClosed,

MOXHO 060MTUCb 6€3 KOHTEKCTa MPUIOXKEHWS, OAHAKO NPOrpaMMHbIN Ko, CO34aBaeMblii C UCMOJIb30BaHMEM 06bekTa — NpeacTaBUTENS
KJlacca KOHTEKCTa NMpUIoXKeHUsl, MO3BOSIET MHKAMNCYIMPOBaTb AETanu peannsaumnm KOHKPETHbIX hopM NpunoxeHus. MNMpunaraemolii
dbparMeHT NpunoxeHus obecneunBaer cossaHue napbl GopM — NpeacTaBuTeneit knacca MyForm y oTCNEXUBAET NPUCYTCTBUE XOTS Hbl OAHOM
dbopmbl. Mocne 3akpbiTns 06enx hopM NPUNOXKEHUE 3aBEpLUAET BbINOSHEHUE:

// Tlo CpaBHEHMO C MNPEeIHAYWMM IPUMEPOM COKPATUIIM KOJIMUECTBO

// MCHOJIb3YyEeMEIX MNPOCTPAHCTB MMeH. OCTaBMIIM TOJBKO HEOOXOLVMEIE .
using System;

using System.ComponentModel;

using System.Windows.Forms;

namespace xApplicationContext
{
public class xForm : System.Windows.Forms.Form

{

private System.ComponentModel.Container components = null;
private MyApplicationContext appContext;

// MommduumMpoBaaM KOHCTPYKTOP.

// 1. ®opMBl yKpalleHb Ha3BAHWAMMA.

// 2. B COOTBETCTBMM C BaMEICJIOM, O OGaKTe 3aKPHTUSI GOPMEL

// DOOJIKHO OHTB M3BECTHO OOBEKTY — KOHTEKCTY [NPUIIOXEHMS,

// KOTOPEIM OCyleCTBIIAeT oflee PyKOBOIACTBO IIPUIIOKEHUEM.

public xForm(string keyText, MyApplicationContext contextKey)
{

this.Text = keyText;

appContext = contextKey;

InitializeComponent () ;

}

protected override void Dispose( bool disposing )
{

if ( disposing )

{

if (components != null)

{

components.Dispose () ;

}

}

base.Dispose ( disposing );

}
#region Windows Form Designer generated code

// Required method for Designer support - do not modify
// the contents of this method with the code editor.

private void InitializeComponent ()

{

this.components = new System.ComponentModel.Container () ;
this.Size = new System.Drawing.Size(300,300) ;

// OBBEKT - KOHTEKCT NPMIJIOKEHMS LOOJDKEH OTpearypoBaThb Ha
// daxT (cobelTme) BaxKpHTUS GOPMEI. 3IeCh NIPOM3BOIUTCS

// mommucka OOBEKTa - KOHTEKCTa MNPWIIOKEHMS Ha COOBTHE
// 3axperTus GOPMEL.

this.Closed+=new EventHandler (appContext.OnFormClosed) ;
}

#endregion

// The main entry Point for the application.
// Touka Bxoza B IPUIIOXEHME IepeHeCeHa B KJlacc
// KOHTEKCTa MNPUIIOKEHUSD .

//static void Main ()

/74

// Application.Run(new xForm()) ;
//}

}

// The class that handles the creation of the application windows
public class MyApplicationContext : ApplicationContext
{

private int formCount;
private xForm forml;
private xForm form2;

// KoHcTpykTOop KOHTEeKCTa NPUIIOXEHMUS.

private MyApplicationContext ()

{

formCount = 0;

// Create both application forms and handle the Closed event
// to know when both forms are closed.



forml = new xForm("Form 0", this);
formCount++;

form2 = new xForm("Form 1",this);
formCount++;

forml.Show () ;

form2.Show () ;

}

public void OnFormClosed (object sender, EventArgs e)
{

// ®opMa BakphBaeTCsS — CUETUYMK OTKPHTHX QOPM yMEHbIIAeTCH.
// TlpnioxeHye coxpaHseT paboTOCHOCOOHOCTL OO Tex IOop,
// mnoka BHaueHMe CcueTuMKa He OoKaxeTcs pasBHEM 0.

// Tlocne mToro — Exit().

formCount--;

if (formCount == 0)

{

Application.Exit () ;

}

}

static void Main(string[] args)

{

// CosmaerTcsa obbekT - MNOpencTaBuTesib Kjacca MyApplicationContext,
// KOTOpEI GepeT Ha ceba OYHKUMU yHPABJIEHMUS IPUIIOKEHUEM .
MyApplicationContext context = new MyApplicationContext () ;

// TlpuioxeHye 3anyckaeTcs ojisg OObeKTa KOHTEeKCTa MPUIIOXEHMUS .
Application.Run(context) ;

}

}

}
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BBepeHue B nporpaMmMmupoBaHue Ha C# 2.0

17. Nekuuna: GDI+: Bepcusa ansa neyatm u PDA

GDI+ (Graphic Device Interface+ — UHTepdeiic Mpadurueckmx YCTporicTB) — 3710 noacuctema Microsoft Windows XP, obecneunBatowias BbiBoa rpacduyeckomn
nHdOpMaunn Ha aKpaHbl N NpuHTepbl. GDI+ aBnseTca npeeMHuMkoMm GDI, nHTepderica rpadmyeckmx yCTponCTB, BKAOHaeMoro B paHHue sepcum Windows.
NHTepdeiic GDI+ M30nMpyeT NpUioXeHUe oT 0CO6EHHOCTEN KOHKpEeTHOro rpacduyeckoro o6opynoBaHus. Takas n3onsuusi No3BonsieT paspaboTumkam co3paBaTb
annapaTHO-He3aBuCuMMble npunoxexuns. Bzanmoaencreunio GDI n C# nocssileHa 3Ta nekums.

GDI+ - 3To Habop NporpaMMHbIX CPeACTB, KOTOpble Ucnosnb3ytoTcs B .NET.

GDI+ no3BonsitoT co3aaTensiM MPUIOXKEHUN BbIBOAUTL AaHHblE HA 3KpaH WK Ha NpuHTep 6e3 HeobxoanuMocTn obecneymBaTb paboTy C
onpeaeneHHbIMM TUNaMn yCTpoOMCTB oTobpaxkeHus. Ana oTobpaxkeHns MHdopMaunm NporpaMMmUCTy AOCTaTOYHO BbI3biBaTb HYXXHblE METOAbI
knaccos GDI+. lNpu 3TOM aBTOMaTUUYECKU YUYUTLIBAKOTCA TUMbl ONpPeAeneHHbIX YCTPOUCTB U BbIMOSHSAOTCS Bbl30Bbl COOTBETCTBYOLLMX
ApalniBepoB.

Graphics

Knacc, kotopbit MHKATICYJIMPYET noBepxHOCTb pucoBaHus GDI+. [lna 3Toro knacca He onpeaeneH HM OAMH KOHCTPYKTop. Bnammo, ycnex
B Aefle pyYHOro KOHCTPYMPOBaHUS MHKaMNCyAsTopa NOBEPXHOCTEN pucoBaHus (eLle BONPOC, CKOJIbKO Pa3HOBUAHOCTEN Takux
NOBEPXHOCTEN) NpeacTaBnsieTcss npobneMaTnyHbIM.

KOHKpeTHbIN 06beKT — npeacTaBuTenb knacca Graphics npepocraBnsieTcs B BUAE CCblIKM MeTogaMu-o06paboTumkamMm cobbiTuin 1nbo
CO3/aeTCsi B XOAE BbINMOSIHEHUS psiia METOAOB MPUMEHUTENBHO K KOHKPETHbIM 06bekTaM, obnagarolwmm "MoBEPXHOCTAMU pucoBaHus"
(knueHTCcKkas obnacTtb GOpPMbI, KHOMKK, NaHenn, 6utoBas MaTpuua):

Bitmap bmp;
Pen greedPen;

greedPen = new Pen(Color.FromArgb (50, 0, 0, 255), 1);

// HoBas OuToBas KapTa [IOI HOBHI pasMep KJIMEHTCKOM objiacTu GOPME.
bmp = new Bitmap (this.ClientSize.Width, this.ClientSize.Height);
Graphics gr = Graphics.FromImage (bmp) ;

gr.DrawLine (this.greedPen, 0, 0, 100, 100);

gr.Dispose () ;

Hwxe npeacraBieH CNUCOK Y€HOB Kiacca.

Clip Monyyaet nnu 3agaet o6beKkT Region, orpaHMynBaoWwnin 06nacTb pucoBaHMs AaHHOro obbekta Graphics
ClipBounds Monyuyaet cTpykTypy RectangleF, koTopas 3akntoyaeT B cebe Bbipe3aHHylo 0b6nacTb AaHHOro obbekTa Graphics
CompositingMode MonyyaeT 3HayeHWe, 3ajatoLlee NOpsAOK PUCOBAHMS CMOXHbIX M306paXkeHnit B JaHHOM obbekTe Graphics
CompositingQuality MonyyaeT unm 3a4aeT KauyecTBO OTOBPaXKEHWNS CIIOXKHbBIX U306pPaXXEHU, KOTOPbIE BbIBOAATCA B AAHHOM 06beKTe

Graphics

DpiX MonyyaeT ropusoHTanbHOE pa3pelleHne AaHHOro obbekTa Graphics

DpiY Mony4yaeTt BepTMKanbHOE pa3pelleHne AaHHoro obbekta Graphics

InterpolationMode [lonyyaeT UNW 3a4aeT PEXMM BCTaBKM, CBSI3aHHbIN C JaHHbIM 06beKToM Graphics

IsClipEmpty MNMony4yaeTt 3Ha4YeHWe, KOTOpPOe yKa3blBaeT, ABMSETCA N Bblpe3aHHasa obnacTtb AaHHOro obbekta Graphics nycTon

IsVisibleClipEmpty [onyyaeT 3HaYeHWe, KOTOpoe yKa3biBaeT, SABASETCS M BUAMMAS Bblpe3aHHas 061acTb AaHHOro obbekTa Graphics
nycrow

PageScale MonyyaeT unun 3agaeT MacwTabupoBaHUe Mexay YHUBEPCASbHbIMU €AMHULAMU U eAUHULAMWU CTPaHULbl AN AaHHOIO

obbekTa Graphics
PageUnit Mony4yaet unun 3agaeT eanHULY U3MepeHns AAs KOOPAMHAT CTpaHWULbl AAHHOro o6bekTa Graphics

PixelOffsetMode MonyyaeTt nnu 3aA4aeT 3Ha4YeHME, KOTOpPOe 3aJ4aeT MNopsAAOK CMELLEHUS TOYEK BO BpeMs O0TO6paxkeHUs AaHHOro
obbekTa Graphics

RenderingOrigin Mony4yaeT Wnn 3agaeT UCXOAHOE 3aMo/IHEHME AAaHHOro 06bekTa Graphics ans crnaXMBaHUs LBETOBbLIX NEPEX0OA0B U
ANS WTPUXOBKU

SmoothingMode MonyyaeTt unu 3agaeT KayecTBo 3anoJIHEHUSA AN AaHHOro obbekTa Graphics

TextContrast MonyyaeTt unu 3ajaeT 3HaYEeHNE KOPPEKLNN SSPKOCTU AJ1s 0TOBpa)keHusl TekcTa

TextRenderingHint [lony4yaeT WK 3a4aeT PEXMM 3aMoJIHEHUA AN TEKCTA, CBA3AaHHOMO C AaHHbIM 06bEKTOM Graphics

Transform Mony4yaeT namn 3agaeT yHMBepcanbHoe npeobpa3oBaHme Ans AaHHOro obbekTa Graphics

VisibleClipBounds [lonyyaeT uan 3agaeT paboynii NpsMOyrofibHUK BUAUMOW Bblpe3aHHO 061acT JaHHOMo obbekTa Graphics
OTKpbITbIE MEeTOAbI

AddMetafileComment [No6aBnseT KOMMEHTapuil K Tekylemy o6bekTy Metafile

BeginContainer MeperpyxeH. CoxpaHseT rpacdmnyecknini KOHTEMHEpP, CoAEepXKaLlMi TeKYLLEEe COCTOSIHME AaHHOro obbekTa
Graphics, a 3aTeM OTKPbIBAET U UCMOJIb3YET HOBbIN FrpaduUUeCcKUi KOHTENHEpP

Clear OuunLWwaeT BCO NOBEPXHOCTb PUCOBAHMUSA U BbIMOMHSAET 3a/IMBKY NOBEPXHOCTU YKa3aHHbIM LIBETOM (oHa

CreateObjRef Co3paeT 06BbEKT, KOTOPbIN COAEPXUT BCO HEO6X0AUMYIO MHbOPMaUMio ANs CO3A4aHUa NPoOKCU-cepBepa,
NCNoNb3yeMoro ANl KOMMyHUKaUUK C yAaneHHbIMU 06beKkTaMm

Dispose OcBoboxxaaeT BCce pecypchbl, UCMOMb3yeMble AaHHbIM 06bekToM Graphics

DrawArc MeperpyxeH. PUcyeT ayry, Kotopas ABASETCS YacTbio 3/IMNCa, 3a4aHHOMO0 Napoi KOOpAWMHAT, WWMPUHON U
BbICOTOW

DrawBezier MeperpyxeH. CTpouT KpuBYIO be3sbe, onpeaensaemMyro YeTbipbMs CTPYKTypamMm Point

DrawBeziers MeperpyxeH. ®opMupyeT Habop KpuBbIX Be3be N3 MaccuBa CTpyKTyp Point

DrawClosedCurve MeperpyxeH. CTPOUT 3aMKHYTY0 yHAAMEHTaNbHYO KPUBYHO, ONpeaensieMyio MacCMBOM CTPYKTyp Point

DrawCurve MeperpyxeH. CTPOUT 3aMKHYTY0 (yHAAMEHTaNbHY0 KPUBYIO Yepes TOYKM yKa3aHHOro MaccmBa CTPYKTYp

Point



DrawEllipse

DrawIcon

DrawIconUnstretched
DrawImage

DrawImageUnscaled

DrawLine
DrawLines
DrawPath

DrawPie

DrawPolygon
DrawRectangle
DrawRectangles
DrawString

EndContainer

EnumerateMetafile

Equals
ExcludeClip

FillClosedCurve
FillEllipse

FillPath
FillPie

FillPolygon

FillRectangle

FillRectangles

FillRegion
Flush

FromHdc

FromHdcInternal
FromHwnd
FromHwndInternal
FromImage
GetHalftonePalette
GetHashCode

GetHdc

GetLifetimeService

GetNearestColor

GetType

InitializelLifetimeService

IntersectClip

IsVisible

MeasureCharacterRanges

MeasureString

MultiplyTransform

ReleaseHdc

ReleaseHdcInternal
ResetClip

ResetTransform

MeperpyxeH. POpPMUPYET 3/INMC, KOTOPbIV ONpeaensieTcs OrpaHnyYMBatoLLMM NPSMOYTrONIbHUKOM, 3a4aHHbIM
C MOMOLLbIO Mapbl KOOPAUHAT — LWNPUHBI U BbICOTbI

MeperpyxeH. PopMUpyeT n3obpakeHne, KOTOPoe NMPeACTaB/iEHO YKa3aHHbIM 06beKkToM Icon,
pacrosioXXeHHbIM MO YKa3aHHbIM KOOpAMHATaM

dopmMupyeT n3obpaxeHve, NpeacTaBleHHoe yYKa3aHHbIM 06beKTOM Icon, He MaclTabupys ero
MeperpyxeH. PucyeT 3agaHHbIl 06bekT Image B 3alaHHOM MEecTe, UCMOsb3ysl UCXOAHbIV pa3Mep

MeperpyxeH. PucyeT 3aaaHHOe U306pa)KkeHne, UCMOoMb3ys ero UCXOAHbIN haKTUUeckuii pasmep, B
pacrnosioXXeHuu, 3alaHHOM Mapoi KoopAuHaT

[MeperpyxeH. MNpoBOAUT NMHUIO, COEAVHSIOLLYIO ABE TOYKWN, OMNpeAesieHHbIe NapaMmu KoopaAnHaTt
MeperpyxeH. ®opMupyeT Habop CErMeEHTOB JINHUWN, KOTOPbIE COEANHSAIOT MacCuB CTPYKTyp Point
PucyeT 06beKkT GraphicsPath

[Meperpy»xeH. Pucyert cektop, onpeaeneHHbI 3/IJIMNCOM, KOTOPbIM 3a4aH Mapon KOOpAMHAT, LWMPUHON,
BbICOTOM M ABYMS paauanbHbIMU JIMHUAMM

MeperpyxeH. PucyeT MHOrOyrosibHUK, onpeaensieMblii MacCMBOM CTPYKTyp Point

Meperpy>xeH. Pucyer npsAMOyrosbHUK, KOTOPLIA onpeaesieH napon KoopAaMHAT, LWUMPUHOM U BbICOTOM
MeperpyxeH. Pucyet Habop NpsiIMOYyrosibHNKOB, OMNpeaesnsieMbiXx CTPYKTYypoin Rectangle

MeperpyxeH. Co3aaeT TEKCTOBY CTPOKY B 3a4aHHOM MeCTe C yKa3aHHbIMM 06bekTamMu Brush y Font

3aKpblBaeT TEKYLMA rpadnyecKknin KOHTENHEP U BOCCTaHaB/IMBAET COCTOSIHME AAHHOro obbekTa Graphics,
KOTOpoe 6bl/I0 COXPAaHEHO MpW Bbl30Be MeToda BeginContainer

MeperpyxeH. OTNpaBAsET 3aNMcK yKa3aHHOro obbekTa Metafile no oTaenbHOCTM MeToay o6paTHOro
BbI30Ba, KOTOPbIN OTO6pa)kaeT UX B 3alaHHOM ToUKe

MeperpyxeH. OnpeaensieT, paBHbl n ABa 3k3emnaspa Object

Meperpy»xeH. O6HOBMSIET Bblpe3aHHYIO 06/71acTb AaHHOro ob6bekTa Graphics, yTobbl UCKNKOUYNUTL U3 HEEe
YacTb, onpeAeneHHyl CTPyKTypol Rectangle

ﬂeperpymeH.3anonHﬂeT3aMKHyTym ¢yHAaMeHTaanyw KPUBYIO, onpeaendemMyro MaCCMBOM CTPYKTYpP Point

Meperpy»eH. 3anosiHAeT BHYTPEHHIO YacTb 3//IUMCa, KOTOPbIM OnpefenseTcs orpaHMunBaoLWwmm
NMPsAIMOYrOSIbHUKOM, 3aA4aHHbIM C MOMOLLbIO Mapbl KOOPANHAT — LUMPUHBLI U BbICOTHI

3anonHsieT BHYTPEHHIOO YacTb 0bbekTa GraphicsPath

MeperpyeH. 3ano/iHAeT BHYTPEHHIO YacTb CEKTOPA, ONpeAesIeHHOro 3//IMMCOM, KOTOPbI 3a4aH napoi
KOOPAMHAT, LWMPUHOWM, BLICOTOM U ABYMSA paavanbHbIMU JTMHUSAMU

MeperpyxeH. 3anonHAeT BHYTPEHHIOK YacTb MHOFOYrosibHMKa, onpeaesieHHOro MacCMBOM TOYEK, 3aAaHHbIX
CTPYKTypamm Point

MeperpyxeH. 3anonHaeT BHYTPEHHIO YacTb NPSIMOYrofibHUKA, KOTOPbIM OMpeaeneH napoi KoopAuHarT,
LUMPUHOM N BbICOTOM

[Meperpy>eH. 3anosiHAeT BHYTPEHHIOK YacTb Habopa NpsAMOYro/sibHUKOB, ONpeAensieMoro CTpyKTypaMm
Rectangle

3anosiHAeT BHYTPEHHIO YacTb obbekTa Region

MNeperpyeH. Bbi3bIBAaeT NPUHYAUTENLHOE BbIMOJIHEHNE BCEX OT/IOXEHHbIX rpacdUyYecKmx onepauuii n
HeMeA/IeHHO BO3BPALUAETCs, He A0XMAASACh MX OKOHYaHUSA

CraTtuyeckuii. MNeperpyxeH. Co3naeT HOBbIM 06beKT Graphics u3 ykasaHHOro Aeckpuntopa ANs KOHTeKCTa
yCTponcTBa

CraTtnyeckmin. BHyTpeHHMI MeToa. He ncnonb3yetcs

Cratndecknin. Co3gaeT HOBbIV 06beKT Graphics n3 ykasaHHOro A4eckpunTopa AJisl OKHa
CraTnyeckuii. BHyTpeHHMI MeToa. He ncnonbsyetcs

Cratndeckmin. Co3gaeT HOBbIM 06beKT Graphics n3 3agaHHoro obbekra Image
Cratndeckmin. MonyyaeT AecKpMNTOp TeKyLlen noayToHoBol nanutpbl Windows

CNYXUT X3LW-PYHKLMEN AN KOHKPETHOMO TUMa, MPUroAeH AN UCMOMb30BaHNA B aNroputMax XalWmnpoBaHms
N CTPYKTYpax AaHHbIX, HanpuMep B X3wW-Tabnuue

MonyyaeT foeckpunTop KOHTEKCTa YCTPOMCTBA, CBSA3a@HHbIA C AaHHbIM 06bekToM Graphics

M3Bnekaet CJ'Iy)Ke6HbIl7I 06beKT TEKYLLEro CpoKa AemCTBMﬂ, KOTOprI‘/‘I ynpaBadeT cpeacreaMn Cpoka
OEeNcTBusa 4aHHOro aK3eMnnspa

Mony4yaeTt uBeT, 6GAMXaNLWKNIA K YKa3aHHOW CTpykType Color
Bo3BpalaeT Type TeKyLlero sK3emnaspa

Mony4yaeT cnyxebHbii 06bEKT CpOKa AEACTBUSA, ANS yNpaB/ieHUs CpeAcTBaMM Cpoka AENCTBUS AaHHOIro
3K3eMnasipa

MeperpyxeH. O6HOBNSIET Bbipe3aHHyto 06/1acTb AaHHOro obbekTa Graphics, BK/OYas B Hee nepeceveHne
TeKyLleih Bbipe3aHHOW 061acTu 1 yKasaHHOW CTPYKTypbl Rectangle

MeperpyeH. YKa3blBaeT, COAEPXMUTCS M TOUKa, 3aAaHHas C MOMOLLbIO Napbl KOOPAUHAT, B BUAUMOW
Bblpe3aHHoM obnactn gaHHoro obbekTa Graphics

Mony4yaeT MaccMB 06bEKTOB Region, ka)Abli N3 KOTOPbIX CBA3bIBAET AMAMNa30H NMo3uLMi CUMBOJIOB B
paMKax yKasaHHOM CTpoKu

MeperpyxeH. I3MepsaeT yKasaHHY CTPOKY B MPOLIECCe ee CO34aHWUs C MOMOLLbIO 3aaHHOro o6bekTa Font

Meperpy>xeH. YMHOXaeT yHMBepcasbHoe npeobpa3oBaHue 4aHHOro o6bekTa Graphics Ha npeobpa3oBaHue
yKa3aHHOro obbekta Matrix

OcBo60XAaeT AECKPUMNTOP KOHTEKCTa YCTPOMCTBA, MOJSTYYEHHbIW B pe3y/bTaTte npeabiayLlero Bbi30Ba MeTo/1a
GetHdc gaHHOro o6bekTta Graphics

BHyTpeHHUM MeToA. He ucnonb3lyercs
CbpacbiBaeT Bblpe3aHHY obnacTtb AaHHOro obbekta Graphics un genaet ee 6€CKOHEYHOM

CbpacbiBaeT MaTpuLy YHUBepcanbHOro npeobpa3oBaHus AaHHOro obbekTa Graphics n genaet ee
€AVHUYHOWN MaTpuuen



Restore BoccTaHaBnnBaeT coCTosHME AaHHOro obbekta Graphics, Bo3Bpallas ero K COCTOSAHUI obbekTa

GraphicsState

RotateTransform MeperpyxeH. MNpuMeHaeT 3agaHHOE BpalleHWe K MaTpuLle npeobpasoBaHus AaHHOro obbekTa Graphics

Save CoxpaHsieT TeKyLlee COCTOsIHWE AaHHOro o6bekTa Graphics u cBA3bIBA€T COXpPAaHEHHOE COCTOSIHUE C
06bekToM GraphicsState

ScaleTransform MeperpyxeH. MpUMEHsIET yKa3aHHY0 onepaunto MacwTabupoBaHMs K MaTpuue npeobpa3oBaHus 4aHHOIO
obbekTa Graphics nyTeM ee fobaBneHUs K MaTpuue npeobpasoBaHus obbekTa

SetClip MeperpyxeH. 3apgaeT B KayecTBe Bbipe3aHHOW 06nactu gaHHoro obbekta Graphics cBoncTBo Clip
YKa3aHHOro obbekTa Graphics

ToString Bo3BpalyaeT String, KOTOpbIV NpeACTaBAseT TeKylmi Object

TransformPoints MeperpyxeH. Mpeobpa3yeT MaccMB TOYEK M3 OAHOIFO KOOPAMHATHOIO MPOCTPaHCTBa B APYroe, UCMosb3ys
TeKkyllee yHMBepcanbHoe npeobpasoBaHue u npeobpasoBaHme CTpaHULbl AAHHOMO 06bekTa Graphics

TranslateClip MeperpyxeH. MNepeBoaAnT Bbipe3aHHYO 061acTb AaHHOr0 o6bekTa Graphics B yka3aHHOM 06beme B
rOpM30HTa/IbHOM W BEPTMKAJIbHOM HanpaBlieHUSIX.

TranslateTransform MeperpyxeH. [lJobaBnsieT 3agaHHbI NEpeBoA K MaTpuue npeobpa3oBaHmMs AaHHOro ob6bekTa Graphics

3awmuieHHble MeToAabl
Finalize MepeonpeaeneH. CM. Object.Finalize,

B a3bikax C# n C++ Ana GyHKUMI dMHaNn3aLmMm UCnosb3yeTcs CUHTaKCUC AeCTpyKTopa

MemberwiseClone Co3gaeT HEMOJIHYIO KOMMUIO TeKyllero Object

IthOBaﬂ]KapTal(aK]IOBerﬂ{OCTb}LHH]DMCOIHH{HH

lMpuBoAMMOE HUXE MPUNOXEHUE AEMOHCTPUPYET TEXHUKY PUCOBAHUSA Ha HEBUAMMbIX BUPTYanbHbIX MOBEPXHOCTAX — B 6yKBaJ'IbHOM CMbICcne
B OI'IepaTVIBHOVI namMaTun.

MpunoxxeHne MoaenvpyeT ciyvaiHoe 61yXaaHMe MHOXECTBa OAHOPOAHbIX YacTul. HeCMOTpSi Ha MHTEHCUBHbIW BbIBOA, rpaduyeckoi
MHdopMaumm, yaaeTtcs nsbexartb apdekta MUraHnsa, KOTOPbI BO3HUKAET MpM HEMOCPEACTBEHHON MoANMDUKALUN BHELLHEro B1aa
3/1eMEHTOB YNpaBieHus.

[eMoHCTpauns npeaBapuUTeibHO HapPMCOBAHHOWM B NMaMsATU KapTUHKW MPOMCXOAUT MpY MOMOLUM 31eMEHTa yrnpaBfieHus Tuna PictureBox,
KOoTopbIli 6narogaps cBoMCTBYy o6bekTa Image obecneumnmsaeT 6bicTpoe oTobpaXkeHne BbIBOANMOWN rpaduryeckon nHdopmaunu.

WTak, naHHoe Windows-npmnomeHMe BKJItOYaeT 0bbsiB/IeHNE TPpEX Knaccos:

e Kknacca xPoint, 06beKTbl KOTOPOro NepMoANYECKN N3MEHSIIOT COBCTBEHHOE MOJIOXEHWE B Npeaenax K/IMEHTCKOM 061acTu okHa;

e Kknacca cForm, KOTOpbl/i 0b/lafaeT CBOMCTBAMM COXPAHEHMUSI MOCTOSIHHOIO COOTHOLLIEHUSI COBCTBEHHbLIX pa3MepPOB N pa3MepoB
KJIMEHTCKOW 06nactu, n obecrneymBaeT oTobpa)xkeHne MHoXecTBa 6ayxaatlowmnx 06bEKTOB — NpeAcTaBUTeNel knacca xPoint;

e Kknacca Program, KOTOpbI/A B COOTBETCTBMW C NpeaonpeaeneHHbIMK anroputMmaMmmn obecnedynsaeT co3gaHne 1 BbIMOSIHEHNE
MPUSIOXKEHUS.

Knace Program

Co3paeTca aBToMaTnyecku. bes kKoMMeHTapues.

using System;
using System.Collections.Generic;
using System.Windows.Forms;

namespace cForm
{
static class Program

{
// The main entry point for the application.

static void Main()

{
Application.EnableVisualStyles() ;
Application.SetCompatibleTextRenderingDefault (false);
Application.Run(new cForm());

Kaacce xPoint

Ob6bsiBNeHne knacca bnyxaatowmx o6bEKTOB:

using System;

using System.Collections.Generic;

using System.Drawing;

using System.Text;

namespace cForm

{

class xPoint

{

// COBCTBEHHEHI CTAaTUMYECKMI T'eHEepaTop CIIyYalHBX YMCesI.
// Vicmosib3yeTcs B KOHCTPYKTOpPE.

public static Random rnd = new Random() ;



// leer oBmexTa.
public Color xColor;

// Tekymwasa nosuuyua. OTHOCUTEJILHEE 3HAUEHMs KoopAuHAT X u Y.
public Point p;

// ObecrneueHue nepeMeumeHus. TeKylye 3HAUEHUS KOOPAMHAT MOTYT
// WM3MeHATbCHa Kak no X, Tak u 1o Y.
public Point direction;

// CUeTurk LUMKJIOB COXPaHEeHMsS BHEHOPAHHOT'O HANPAaBJIEHUA.

BEKT Ha NPOTIXEHMM QUMKCHMPOBAHHOTO MHTEpPBAajla BPEMEHM MOXET
// 06
// COxXpaHATHL paHee M3OpaHHOE HANPABJIEHME NBVIKEHMA.
// B TeueHue n.X "TukoB" myisg X B Teuenve n.Y "rTukoB" nma Y.
public Point n;

public xPoint (int X, int Y, int Xn, int ¥Yn)
{
n = new Point (rnd.Next (0, Xn), rnd.Next (0, Yn));
direction = new Point (rnd.Next (-1, 2), rnd.Next(-1, 2));
p = new Point(X, Y);
xColor =
Color.FromArgb (150, rnd.Next (0, 256), rnd.Next(0, 256), rnd.Next (0, 256));

// Craruueckust MerTon. Eme BOmpoc, IAe CJIeNOBAjio pasMelarsb ero

// obbsaBmenye... OnpenesieHue HOBOTO IOJIOXEHMUS aMeOH.

// TpocmarpuBaercs BECH cnmcox.

// Ee mnepeMemeHye OTpaHMUMBAETCH QUBMUECKMMM pPasMepaMy KJIMEHTCKOM o6jacTy
// OKHa NPUJIOKEHMS U OINpemesideTcd [0 IOByM KoopouHaTam (X u Y).

// B Kaxmpli MOMEHT OHa MOXeT OCTaBaThbCs Ha MecTe, JubO M3MEHNUTH
// ~cBoe mnoJjioxeHume Ha OOMH "war" MO KaxOoM M3 OCeM KOOPAMHAT

// ("BBepx" wmyu "BHM3" no ocum Y u "Bnepen" wmm "Hazan" no ocu X).
public static void setNextPosition (cForm cf, xPoint[] pt)

{

int 1i;

float xy;

// Wrak, omnpemesieHMe TeKylei No3uuuy OOBeKTa .

// TlpocMOTpP Maccuia. ..

for (i = 0; 1 < pt.Length; i++)

{

// Chauajya pasbupaeMcsa CO 3HAUYEHMEM KOOpAMHATH X.

// BBUMCIISEM BO3MOXHYW MO3ULMIO [IOCJE [IepeMelleHrsd OOBbeKTa .

xy = (float) ((pt[i].p.X + pt[i].direction.X) * cf.rPointGet);
// BrHOJIHE BO3MOXHO, YTO 3TO BIIOJIHE MOAXONAWAS MO3ULNA .

// VI Hamo BCeTro Juub NPOBEPUTHL LBE BEUN:

// 1. He BHCKOUMT JiM OOBEKT 3a [NpPEenesisl KJIMEHTCKOM OBJIacTu OKHa
// npuioxeHmus,

// 2. He HACTAaJO JIM BpeMd [OMEHATb HalpaBJIeHVEe OBVIKEHUS .

if |

xy < 0 || xy > cf.ClientSize.Width // 1.

I

pt[i]l.n.X > cf.NX // 2.

)

{

pt[i].n.X = 0; // OOHynMIM CYETUMK LMKIIOB COXPAHEHMs BHOPAHHOTO HANPAaBJIEHMS .

// Tpouenypa M3MEeHEHUS HANPABJIEHUS [epeMelleHus [0 oCu X.
// Ha ©Gnmxaimyio NepCHeKTUBY OOBEKT MOXET NepeMeCTUTLCSH

// BHepen: pt[i].direction.X == 1,

// Haszan: pt[i].direction.X == -1,

// ocrarbca Ha MmMecrTe: pt[i].direction.X == 0.

// TJaBHOE — BTO He BBEMTU 3a NPeNeJibl KJIMEHTCKOM OOJIaCTY OKHAa MNPUJIOKEHMUS .
pt[i].direction.X = xPoint.rnd.Next (-1, 2);
xy = (float) ((pt[i].p.X + pt[i].direction.X) * cf.rPointGet);

if (xy >= 0 && xy <= cf.ClientSize.Width)

{
// HampaBJjieHue BHIOPAHO, IepeMelleHMe IPOU3BEINEHO .
pt[i].p.X += pt[i].direction.X;

}

else

{
// BrIOpaHHOE HalpaBJIeHMEe OBUXEHMS [NPMBOOUT K BEIXOLY OOBEKTa
// 3a mpeznesibl KJIMEHTCKOM OOJIaCTyM OKHAa MNPUIIOXEHMUS .
// Ha 6nmxaiume cf.NX TakToB OOBEKT OCTAeTCd HENOABMXEH O ocu X.
pt[i].direction.X = 0;

}

else

{

// OcyumecTBmIM OdepelnHOe [epeMeleHyre nO ocu X.
pt[i]l.p.X += pt[i].direction.X;

pt[i].n.X++;

}

xy = (float) ((pt[i].p.Y + pt[i].direction.¥) * cf.rPointGet);
// BrHOJIHE BO3MOXHO, YTO STO BIIOJIHE MNOAXONAWAS MTO3ULVA.

// VI Hamo BCero Julb NPOBEPUTL OBE BEWM:

// 1. HEe BHICKOUMUT Jix OOBEKT 3a NpeleJitl KJIMEHTCKOM o6JjacTy

// OKHa NPUIIOXEHUS,



// 2. He HacTaJlO JM BpeMsd I[OMEHSTH HaNpaBJIEHME OBVXEHUS.

if (

xy < 0 || xy > cf.ClientSize.Height // 1.

I

pt[i]l.n.Y > cf.NY // 2.

)

{

pt[il.n.Y = 0; // OOHy MM CUYETUMK LUKJIOB COXPAHEHMS BHOPAHHOT'O HANPABJIEHUS .

// Tlpouenypa M3MEHEHMs HalpaBJIEHMS IepeMelleHyrs [0 ocu Y.
// Ha ©Gnmxaiimyio NepCHeKTVBY OOBEKT MOXET [NepeMeCTUTLCS

// BBepx: pt[i] .direction.Y == 1,

// BHU3: pt[i].direction.Y

// ocrarbcs Ha MecTe: pt[i].direction.

// TyaBHOe — 3TO He BEUTM 3a NPenesibl KJIMEHTCKOM OOJIaCTY OKHAa MNPUIIOXEHMUS .
pt[i].direction.Y = xPoint.rnd.Next (-1, 2);

xy = (float) ((pt[i].p.Y + pt[i].direction.¥) * cf.rPointGet);

if (xy >= 0 && xy <= cf.ClientSize.Height)

// HanpaBiieHue BEIOPAHO, I[I€pPeMelleHyre IPOM3BEIEHO .
pt[i]l.p.Y += pt[i].direction.Y;

}

else

{
// BeOpaHHOE HaNpaBJIEHME OBMXEHUs NPMBOINUT K BEXOLY OOBEKTa
// 3a mpenesbl KIMEHTCKOM OOJIaCTM OKHAa [IPUIIOKEHMUS .
// Ha 6mmxatiume cf.NY TakTOB OOBEKT OCTAETCS HEMNOIBMXEH 10 OCU Y.
pt[i].direction.Y = 0;

}

}

else

{

// OcymwecTBUIM OdepelHOe [epeMeleHye O OCu Y.

pt[i].p.Y += pt[i].direction.¥Y;

pt[i].n.Y++;

}

— e

}

JiucTuHr 17.1.
Kaacc cForm

Partial-knacc. CoaepxuT obbsiBneHne knacca popMbl NpuUoXxeHus. MNepBas YacTb 06bSBNEHUS B OCHOBHOM CO3aeTCsi aBTOMaTUYECKM.
CnepyeTt 06paTuUTb BHUMAaHNE Ha HACTPOMKY COObITUN:

namespace cForm
{
partial class cForm

{
// Required designer variable.
private System.ComponentModel.IContainer components = null;

// Clean up any resources being used.
// <param name="disposing">true if managed resources should be disposed;
// otherwise, false.</param>
protected override void Dispose (bool disposing)
{

if (disposing && (components != null))

{

components.Dispose () ;
}

base.Dispose (disposing) ;

#region Windows Form Designer generated code

// Required method for Designer support - do not modify
// the contents of this method with the code editor.

private void InitializeComponent ()
{
this.components = new System.ComponentModel.Container() ;
this.mainPictureBox = new System.Windows.Forms.PictureBox() ;
this.mainTimer = new System.Windows.Forms.Timer (this.components) ;
((System.ComponentModel.ISupportInitialize) (this.mainPictureBox)) .

BeginInit () ;
this.SuspendLayout() ;
//
// mainPictureBox
//
this.mainPictureBox.BackColor = System.Drawing.Color.White;

this.mainPictureBox.BorderStyle =
System.Windows.Forms.BorderStyle.FixedSingle;

this.mainPictureBox.Dock = System.Windows.Forms.DockStyle.Fill;

this.mainPictureBox.Location = new System.Drawing.Point (0, 0);



this.mainPictureBox.Name = "mainPictureBox";
this.mainPictureBox.Size = new System.Drawing.Size (569, 538);
this.mainPictureBox.TabIndex = 0;

this.mainPictureBox.TabStop = false;

//

// mainTimer

//

this.mainTimer.Interval = 250;

this.mainTimer.Tick += new System.EventHandler (this.mainTimer Tick);

this.AutoScaleDimensions = new System.Drawing.SizeF (6F, 13F);
this.AutoScaleMode = System.Windows.Forms.AutoScaleMode.Font;
this.ClientSize = new System.Drawing.Size (569, 538);
this.Controls.Add(this.mainPictureBox) ;
this.Name = "cForm";
this.Text = "cForm";
this.Paint +=
new System.Windows.Forms.PaintEventHandler (this.bForm00_ Paint);
this.Layout +=
new System.Windows.Forms.LayoutEventHandler (this.bForm00 Layout) ;
((System.ComponentModel.ISupportInitialize) (this.mainPictureBox)) .EndInit () ;
this.ResumeLayout (false) ;

}
#endregion
private System.Windows.Forms.PictureBox mainPictureBox;

// OnpenesieHre HEM3MEHSEMEX XapPaKTEPMCTUK PaMKM OKHAa [PWIIOKEHNS .
private void GetBordersGabarits()
{
this.borderHeight = this.Height - this.ClientSize.Height;
this.borderWidth = this.Width - this.ClientSize.Width;

// OnpemnesieHue NpenesibHEX TabapUTOB OKHA NPUIIOKEHUS .
private void SetMinMaxSize ()
{
this.MinimumSize =
new System.Drawing.Size (minWidth + borderWidth, minHeight + borderHeight) ;
this.MaximumSize =
new System.Drawing.Size (maxWidth + borderWidth, maxHeight + borderHeight) ;
}
}
}

JncTuHr 17.2.

BTopas yacTb 06baBAEHUSA. 34eCb COCPeAOTOUYEHbI METOAb! YNPpaB/ieHNs NoBeAeHNeEM Monynaunmn aMmeb, MeToabl MacwTabupoBaHus
BHELLUHEro B1Aa NpUIoXeHUs U 0To6paXkeHns MHbopMauuu.

using System;

using System.Collections.Generic;
using System.ComponentModel;
using System.Data;

using System.Drawing;

using System.Text;

using System.Windows.Forms;

namespace cForm

{

public partial class cForm : Form

{

// CpencrTBa mjsa oToOpaxeHus OOBLEKTOB Ha IJIOCKOCTM.
Color backColor;

Pen greedPen;

Pen pen0;

SolidBrush br;

// HeticTBynmme smua. Maccue obbekToB xPoint.
xPoint[] pt;

// KONMYecTBO TOUEK.
const int nPT = 10000;

// CUHXPOHMUBATOPH M3MEHEHMS HANPAaBJIEHMS [IepeMelleHrsd OOBEKTOB.
public int NX, NY;

// TlpenesbHLHE XAPAKTEPUCTUKM Pa3MEPOB KJIMEHTCKONM OBJacTu.
const int minHeight = 100;

const int minWidth = 100;

const int maxHeight = 950;

const int maxWidth = 950;

// CpencrBo MacuTatupoBaHMA. Bceofumas enuHMLA M3MEPEeHMUS .
private double rPoint;

// ABCOJIOTHLHE HEU3MEHSIEMEIE XAPaKTEPUCTUKM PaMKM OKHa IMNIPUJIOXEHMA .



int borderHeight;
int borderWidth;

// ObjacTb pucoBauudg. MzobpaxeHre GOpMMPYEeTCS B NaAMATU.

// Ha "noeepxHoCTU" OMUTOBOM KapTH

// (obBexT - mpencraBuTelNb Kjacca Graphics,

// cosmaeTca B pes3yJbTaTe BHIIOJHEHMS MeToma FromImage),

// cpencrBaMM BEKTOPHON Ipadukm (MeTomel kjacca Graphics

// pucyeTcs KapTMHKA.

// V3oOpaxeHre MNPOELUMPYETCS Ha [OBEPXHOCTL 3JIEMEHTAa yNpPaBJIEHUS
// mainPictureBox

// myrem MomubuKaLMy CBOJCTBa Image 3TOTO 3JIEMEHTE yIpPaBJIEHNA.
private Bitmap bmp;

// Tarmep. ®akTuUeckM MNOpelCcTaBjdeT coBOM mejerar,
// KOTOpBIL Yepes OUKCUPOBAHHEE MHTEPBAJE

// BpeMeHM aKTUBUBMPYEeT COOTBETCTByWIlEe COOBITUE
// (mepemaeT ympabjieHMe MeTonmy mainTimer Tick) .
private System.Windows.Forms.Timer mainTimer;

// KOHCTPYKTOP GOPMEL.
public cForm()
{

int i;

// lBer doHA KAPTMHKM. JVICNOJbL3YyeTCs NPM [IEPEPUCOBKE MN300PaXeHNs .
backColor = Color.FromArgb(255,0,0,0);

// CpencrBa IJysa PUCOBAHUA.

greedPen = new Pen(Color.FromArgb(50, 0, 0, 255), 1);
pen0 = new Pen(Color.FromArgb(255,0,0,0),1);

br = new SolidBrush (Color.FromArgb(0, 0, 0, 0));

// 0OBA3aTesylbHO CMOTPETHh KOI HAUYAJIBHOM MHULMAIM3AUUU 3JIEMEHTOB (GopMsl!
InitializeComponent () ;

// OnpenejieHre HEM3MEHSIEMBXx XAaPAaKTEPUCTMK OKHA NPWMIIOKEHMS (DOpME) .
GetBordersGabarits() ;

// HauanbHas KOPPEeKLMsS pPasMepOB KIMEHTCKOM OOJIaCTM OKHA MPMIIOKEHNS .
// "IpsiMon" BHBOB MeTOma - O0paboTumMkKa COOHBITMS M3MEHEHMS pPas3MepoB
// OKHa NPUIIOXEHUS .

bForm00 Layout (null, null);

// OnpenesieHre NpPEneJibHEX [abapyuToB OKHA MPUIIOKEHNS .
SetMinMaxSize() ;

// 3BHaUYEeHUS CUHXPOHM3ATOPOB.

// Hemnmoxo NprcrnoCcoOMTH CHeLyasibHbEe BJEMEHTH yIPaBJIEeHNUS,

// KOTOpHE [O3BOJNANM OH M3MEHSITH DT 3HAUEHMS B MHTEPAKTMBHOM pexume !
NX = 50;

NY = 50;

// VHMUManmMs3aums MONYyJISLNA.
// Bce pacnojiaranTcs B ONHOM MECTE — B LEHTPe KJIMEHTCKOM OBJacTy OKHA.
// OOVHAKOBHIE 3HAUEHMUS IOBYX [NOCJEIHMX [NAapaMeTpOB MNPUBOLAT K TOMYy, UTO
// YJIeHBl MNOMyJALMY CHMHXPOHHO M3MEHSKT HANpaBJIeHMEe IBUXEHNS.
pt = new xPoint [nPT];
for (i = 0; 1 < pt.Length; i++)
{
pt[i] = new xPoint(
(int) (this.ClientSize.Width / (2*rPoint)),
(int) (this.ClientSize.Height / (2*rPoint)),
0, //NX, // xPoint.rnd.Next (0, NX+1), // A Takue 3HAUEHMSI HAPYWLAOT
0 //NY // xPoint.rnd.Next (0, NY+1) // CHMHXPOHHOCTL [OBEIEHMS OOBEKTOB.
)i

// Tpouecc nomer!
mainTimer.Start () ;

}

// OnpenejyieHre OTHOCUTEJILHOM BeJMumHE rPoint peanm30BaHO Kak CBOMCTEO.
// 3BaMeuaTesbHas OCOBOEHHOCTH CBOMCTBA!

// OHO mMMeeT gBHYK CHeurpuKauyvio BO3BPALAEMOTO SHAUEHNH.

// VI TOYHO TaKOTO Xe Tula NOJDKEH OHTb eOVMHCTBEHHE napamerp value!
private Size rPointSet

{

set

{

Size s = value;

rPoint = Math.Sqrt(2.0*s.Width*s.Height) * 0.002;

}

}

// A BOT MNEpPerpys3uUTb CBOMCTBO Hesb3s! HeBumuMmeni napamerp value
// ¥ BO3BpallaeMoe 3HAUEeHME CBOMCTBA OOJIXKHE OBITH ONHOTO TUIA.
// ViMmenHo mnosTomy MHE npumjiiochk BBOIUTL Napy CBOMUCTE.

public double rPointGet

{



get

{

return rPoint;
}

}

// OBpaBoTumMk COOHTUS [NEPEPUCOBKM DOPMEL.

// B cnucke napaMeTpOB CCEUIKA Ha OOBEKT - MHMLUMANIM3ATOP COOBITHUS,
// a Takxe CChJIKA Ha OOBEKT — HOCKUTENb MHOOpMaLMy OO MHKAICYJSTOpe
// IaHHOV MNOBEPXHOCTU PUCOBAHUA.

// Cnoco® mnosiyyeHus sToM mMHOOpPMALMM NPOCTOM — uYepes CBOMCTBO Graphics:
// Graphics gr = e.Graphics;

// W 3Hai pucyit cebe!

// OmHako BTa CCBUIKA HaM He [NOHAaZOOMTCS, MOCKOJIbKY MEl PUCYEM

// He Ha INOBEPXHOCTM BJIEMEHTA YIIPABJIEHVA,

// a B mamsaTu, Ha [IOBEPXHOCTU BUTOROV KAPTH.

private void bForm0O0 Paint (object sender, PaintEventArgs e)

{

xRedraw () ;

}

// Cobeirme Layout BO3HMKAET NPU yHAJEHUM MU OOOABJIEHUM IOUEPHUX
// >IeMeHTOB yNpaBJICHUS,

// W3MeHeHUM TPaHMI BJIEMEeHTa YNPaBJEHMS U IPYTUX M3MEHEHUIX,

// B TOM UMClle ¥ M3MEHEHMM PasMepoB GOPMb, KOTOPHE MOTYT [IOBJMATH
// Ha MakeT 3JIeMEeHTa.

// PexkoMeHIyeTCA MCIOJE30BaTh MMEHHO 3TO COOHTHE,

// a He cofuTMa ... Resize mym ... SizeChanged. Kak ckxasaHo
// B pyxoBoACTBe, COOmTMe Layout BOBHMKAeT B OTBET Ha COGHTMA
// ... Resize m ... SizeChanged,

// a Takkxe B IOPYyI'MxX CUTyaUMAaX, KOTAA MOXeT [IOHANOOMTLCH NPUMEHEHUE MaKeTa.
private void bForm0O Layout (object sender, LayoutEventArgs e)

{

// VicmombzoBaHue cpasy ABYX BeNMUMH — IOJIMHEL U WUPUHE KJIMEHTCKOM

// obmactu oxHa!

// BoT onTmMMasibHOe pelleHne npobisemsl nonmepxky [NOCTOSHHOI'O COOTHOWEHMS

// XapakTEepMCTUK KIMEHTCKOM 0o0JacTu

// (cpenHee apudMmerMyeckoe s NOAIEPXKKM PaBEHCTBA CTOPOH) .

// TJIOC nompaBKa Ha pPasMephl PAMKM OKHAa [IPMIIOKEHMS .

Size = new System.Drawing.Size
(
(ClientSize.Width + ClientSize.Height) /2 + borderWidth,
(ClientSize.Width + ClientSize.Height)/2 + borderHeight
)

// Tocne KOppeKUMy pasMepoB OKHa — yCTaHaBIMBAEM 3HAUEHME BEJIMUMHEL
// rPoint, koTopoe mnpom3BOOMTCS uyepes obpaleHre k CBOMCTBY rPointSet.
rPointSet = this.ClientSize;

// HoBasa OuTOBas KapTa [IOIL HOBHM pa3sMep KJIMEHTCKOM OBJacTu.
bmp = new Bitmap (this.ClientSize.Width, this.ClientSize.Height);

// ObbaBIIgeTCHS HENONyCTMMOM KOHKpeTHas OOJIaCTb 3JIEMEHTa yIpaBJleHMVsS
// (3mecbp dopMa) M NPOUCXOOUT OTIPABKA COOTBETCTBYWOWEIO COOOWEHMS
// (Paint) osreMeHTy ynpabiyeHus (dopme) . I[Ipu 3TOM 3HAUEHME

// napamerpa (true)

// oOBABIIGET HENONMYyCTUMBIMM HA3HAUEHHBE 3JIEMEHTY yIIPaBJIeHMS

// DouepHME DIJIEMEHTH.

// Iis KaxOooro sJIeMeHTa aBTOMaTUYecky QOpMMpyeTcs

// obBeKT-mpencTaBUTEIb

// nacca Graphics, MHKaANCYJIMPYOUWMI MOBEPXHOCTH IJISI PUCOBAHUA.

// Ins akTMBM3aLMM [POLECCa MNEePEePMCOBKM COOTBETCTBYOWLETO

// oiemMeHTa ymnpasJieHUd TpebyeTcsa OOBIABUTL METON — O0pabOoTuMK COOHTUA
// (B nameMm ciyuae 370 bForm00 Paint).

this.Invalidate (false);

}

// OBpaBoTuMk COCHTMSA TamMepa :

// BceMm amebaM HAIJIEXUT [NEPEONpPeNesMTh COOCTBEHHHE KOOPAMHATH U

// mnepepmcoBaTh KapTUHKY! 3mech Takke MOXHO OBUIO OB OOBABUTH

// HenmemcTBUTEJbHOM M Tpelyoleil NepepruCcCOBKM [NOBEPXHOCTH (QOPMEL.

// 2ro mpocrto: this.Invalidate(false);

// OmHakO HMKTO He [OMelaeT HaM CheJjlaTb BCe HamnpsMmyl, dYepes Mmeron xRedraw.
private void mainTimer Tick(object sender, EventArgs e)

{

xPoint.setNextPosition (this, pt);

xRedraw () ;

}

// llepepucoBKa.

private void xRedraw ()

{

// TIOBEPXHOCTL HJIsI PMUCOBAHMS Ha OMTOBON kapre!
Graphics gr = Graphics.FromImage (bmp) ;

// OuUMCTUTBL MOBEPXHOCTbL M BaKPACUTh €€ B HEeHABASUMBEIL UEpHENI LBeT!
gr.Clear (backColor) ;



// HapmcoBaTb pemeTky!
DrawGreed(gr) ;

// HapmcoBaTb OOBEKTH !

foreach (xPoint xp in pt)

{

// Coofumnmu KUCTMU LBET OOBEKTa. ..
br.Color = xp.xColor;

// Bakpacunm OBBEKT.
gr.FillEllipse (br,

(float) ((xp.p.X * rPoint) - rPoint),
(float) ((xp.p.Y * rPoint) - rPoint),
(float) (2 * rPoint),

(float) (2 * rPoint));
// CooBummnm nepy uBeT OOBEKTa.. .
pen0.Color = xp.xColor;
// HapucoBaniu KOHTYP amelH. . .
gr.DrawEllipse (pen0,

(float) ((xp.p.X * rPoint) - rPoint),
(float) ((xp.p.Y * rPoint) - rPoint),
(float) (2 * rPoint),

(float) (2 * rPoint));

// PucoBaHMe BakKOHUEHO. [lOOTOTOBUTL OOBEKT-IIOBEPXHOCTL K yIaJIEHUO.
gr.Dispose () ;

// Orofpasmurb KapTUHKY !
// 3dTo Bcero smmb MOAMbMKALMSA CBOMCTBaA Image 3JIeMeHTa ynpaBieHus PictureBox.
this.mainPictureBox.Image = bmp;

}

// Ha moBepxHOCTM OMTOBOM KapTH (IIapaMeTp gr) PpUCYeTCs KOOPpIMHATHAS CeTKa.
private void DrawGreed (Graphics gr)

{

float 1i;

float w = (float) (this.ClientSize.Width/25.0F);
float h = (float) (this.ClientSize.Height/25.0F) ;
float W = this.ClientSize.Width;

float H = this.ClientSize.Height;

for (1 = h; i < H; 1 += h)
{
gr.DrawLine (this.greedPen, 0, i, W, 1i);

4

for (1 = w; 1 < W; 1 += w)
{
gr.DrawLine (this.greedPen, i, 0, i, H);

}

— e e
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3anycTtuam nNpunoXeHue, NopaaoBasMCh OTCYTCTBUIO YTOMASIOLWENO r/la3a MUraHus, XapakTepHOro Afsi HeNoCpeACTBEHHONO PUCOBAHMUSA Ha
MOBEPXHOCTU 3M1EMEHTa YNpaB/ieHus... nogyMann Haa Co34aHWEM 3/IEMEHTOB YNpaB/eHUs A1 UBMEHEHUS CUHXPOHHOCTU MepeEMELLEHNS
YneHoB amMebHOM MonynsUnK.

GraphicsPath

GraphicsPath — knacc, NnpeacTaBnAOWMIA NOCNEA0BATENBHOCTb COEANHEHHBIX TMHUIN N KPUBLIX. [PUNOXEHUS UCMONb3YIOT KOHTYpPbI AN
oTo6paxeHus odepTaHuin puUryp, 3anosiHeEHUs BHYTPEHHUX obnacTtel ¢puryp, cosgaHust obnacrelt oTceyeHusl.

KOHTYp MOXET COCTOATb M3 Nto6oro umcna puryp (KoHTypoB). Kaxaas dwurypa nMbo cocTaBieHa U3 NocnefoBaTenbHOCTU JIMHUIA U KPUBBIX,
6o ABNSETCS reoMeTpuYecknM NpUMUTMBOM. HauanbHas Touka ¢urypbl — nepeas Touka B MOC/IeA0BaTE/IbHOCTU COEANHEHHbIX JIMHUIA 1
KpUBbIX. KOHeYHas Touka — NocfeAHssi Touka B NocieaoBaTelbHOCTY.

®durypa, cocTosaLas 13 nocieaoBaTe/lbHOCTU COEAMHEHHbIX IMHUI U KPUBLIX (UbM HayasibHas M KOHeYHas TOUKM MOryT COBMaaaTh),
ABNAETCA pa3sOMKHYTOlM Urypoit, ecn oHa He 3aMKHyTa SiBHO. ®urypa MoXeT 6biTb 3aMKHYTa SIBHO C MoMoLlblo MeTofa CloseFigure,
KOTOPbIV 3aMbIKaeT dUrypy nyTeM coeaAnHEHUs KOHEUYHOW M HavanbHOW ToYek NnHuUel. ®durypa, cocToswwas nus reoMeTpuyeckoro
NPUMUTUBA, SIBMSIETCA 3aMKHYTON.

Ansa uenew 3anofiHEHNSA U oTceyeHus (HanpuMep, eCan KOHTYp BU3yanu3npyeTcs C MOMOLLbio MeToaa Graphics.FillPath) Bce
pa3oMKHYyTble Urypbl 3aMbIKalOTCA NyTeM fo06aBAEHUS IMHUN OT NEPBOIN TOUKN PUrYpbl K NOCAefHEN.

HoBas d)Mpra Ha4ynHaeTCa HeABHO, KOrga Co34a€eTca KOHTYp unu cbmrypa 3aMblkaeTcs. HoBas cbmrypa CO34a€eTCcHd ABHO, KOraa Bbl3blBAeTCA
MeTon StartFigure,

Koraa K KOHTypy A06aBnsieTCs reoMeTpuyeckunii MpUMUTUB, TO OH A06aBASeT hUrypy, COAEPXKALLYIO reOMEeTPUYECKUn NPUMUTUB, @ Takxe
HESIBHO Ha4YMHaeT HoBYlo Gurypy. CnenoBaTesibHO, B KOHTYpe BCEraa CyllecTBYeT Tekywas durypa. Korga nMHUM M Kpusble A06aBASOTCS
K KOHTYpY, TO A06aBASeTCs HesaBHas NNHUS, COEAUHSAIOWAs KOHEUYHYIO TOUKY TeKylueih dhurypbl C HayanbHOW TOUKOW HOBbIX TUHWIA U
KpUBbIX, 4T06bl ChOpMMPOBaTL NOC/EA0BATENIbHOCTL COEAUHEHHbIX IMHUI U KPUBBIX.

Y durypbl ecTb HanpasfieHUe, onpeaensiolee, Kak OTPE3KN MpPsSMbIX U KPUBbIX CNEAYIOT OT HayalbHOM TOUKM K KOHEYHOoi. HanpasneHue
3aaaeTcs nNMbo NopsAKOM A06aBMEHUS JIMHUIA U KPUBBIX K PUrype, nmbo reoMeTpuyeckmm npuMmMTMBOM. HanpaeneHue Mcnonb3yerca Ans
onpeaeneHnss BHyTpeHHUX o6nacTeil KOHTypa Ans Lefieit 0TCeUYEHUs U 3anoniHeHns. O CTPYKType M Ha3HayeHMM KacCcoB MOXHO CyAuTb Mo
CMUCKY YNIEHOB K/lacca, KOTOpPbIA NPeACTaBeH HUXE.



KoHcTpykTOpbI

GraphicsPath-kOHCTPYKTOp MHULMANM3npyeT HOBbIN 3K3eMMisp knacca GraphicsPath ¢ nepeuncneHmem FillMode 3 Alternate

FillMode
GraphicsPath

PathPoints Monyyaer TOUKM B KOHTYpe
PathTypes

CBoiicTBa

MonydyaeT unun 3agaeT nepeuncneHune FillMode, onpeaensiollee, Kak 3amno/IHAKTCA BHYTPeEHHUE obnactn duryp B ob6bekTe

Mony4yaeT TMNbl COOTBETCTBYIOLWMX TOYEK B MaccmBe PathPoints

PointCount MofyyaeT YMCNO /1EMEHTOB B MaccuBe PathPoints yam PathTypes

AddArc
AddBezier
AddBeziers

AddClosedCurve
AddCurve

AddEllipse
AddLine
AddLines

AddPath
AddPie
AddPolygon
AddRectangle
AddRectangles
AddString
ClearMarkers
Clone

CloseAllFigures

CloseFigure

CreateObjRef (yHacnepoBaHo oT Marshal
By RefObject)

Dispose

Equals (yHacneaoBaHo oT Object)
Flatten

GetBounds

GetHashCode (yHacsemoBaHo oT Object)

GetLastPoint

GetLifetimeService (yHacneaoBaHoO OT
MarshalByRefObject)

GetType (yHacneaoBaHo OT Object)
InitializelLifetimeService
(yHacnenoBaHo oT MarshalByRefObject)
IsOutlineVisible

IsVisible
Reset

Reverse

SetMarkers

StartFigure

ToString (yHacnefoBaHo oT Object)

Transform

Warp

Widen

Finalize

MeToAabl
MpucoeanHseT gyry anaunca K Tekylien durype
[JobaBnsieT B TekyLwyo durypy KpmByto besbe TpeTbero nopsaka

[ob6aBnsieT B TeKyLyo dhUrypy nocneaoBaTeslbHOCTb COANHEHHbIX KPUBbLIX Be3be TpeTbero
nopsaka

[obaBnsieT 3aMKHYTYIO0 KPMBYIO K AaHHOMY KOHTYpy. Mcnonib3yeTcs KpvBas
(yHAaMeHTanbLHOro crnjaiHa, NOCKOMbKY KpvBasi MPOXOAUT Yepes BCe TOUKU MaccuBa

[ob6aBnsieT B TeKyLyo GUrypy KpMBYIO ChjlaiiHa. Mcnosb3yeTcsa KpuBas dyHAAMeHTalbHOro
cnnariHa, MoCKObKY KpuBas MPOXOAWUT Yepes BCe TOUYKM MaccuBa

[obaBnser a/IMnc K TekyleMy nyTu
[lobaBnseT oTpe3ok NpsIMOi K 06bekTy GraphicsPath

ﬂOGaBﬂﬂET nocnenoBaTe/IbHOCTb COeAMHEHHbIX OTPEe3KOB MpPsAMbIX B KOHEL, obbekTa
GraphicsPath

[obaBnsieT ykasaHHbIN 06bekT GraphicsPath kK AaHHOMY KOHTYpYy
[obaBnsieT KOHTYp cekTopa K AaHHOMY KOHTYpYy

[obaBnsieT MHOroyrofisHWK K AaHHOMY KOHTYpY

[obaBnsieT NpsSIMOYrofibHUK K AaHHOMY KOHTYpY

[obaBnsieT nocneaoBaTeslbHOCTb NPSAMOYrO/IbHUKOB K AaHHOMY KOHTYpY
[obaBnsieT CTPOKY TeKCTa B AaHHbIN NyTb

Ypnansiet Bce Mapkepbl U3 AaHHOIO KOHTypa

Co3paeT TOYHYIO KOMUIO AAHHOI0 KOHTYpa

3aMbIKaeT BCe He3aMKHYTble (Urypbl B JAHHOM KOHTYpPEe U OTKPbIBAET HOBYIO (urypy.
Kaxxaas HesaMkHyTas durypa 3aMblKaeTcs NyTEM COEAMHEHUS €€ HayasibHOW U KOHEYHOW
TOUEK JINHUEN

3aMbIKaeT Tekyly duUrypy n oTKpbiBaeT HOBYH. Ecnn Tekyuwasa durypa coaepxur
Nnoc/ef0BaTeNIbHOCTb COEAMHEHHbIX IMHUIN N KPUBbIX, TO METO/A 3aMbIKaeT ee nyTem
COeAVHEHUSI HaYaslbHOW M KOHEYHOW TOYEK JIMHUEN

Co3paeT 06beKT, KOTOPbIM COAEPXKMUT BCHO HEOOXOANMYIO MHGOPMaLMIO As
KOHCTPYMPOBaHUSA MPOKCU-CEPBEPA, UCMOJIb3YEMOrO A1 KOMMYHUKALUMN C yAaneHHbIMU
obbekTamm

OcBoboXxaaeT BCe pecypchbl, UCMOJIb3yeMble 06beKkTOM GraphicsPath
OnpenensieT, paBHbl 1 ABa 3k3eMmnaspa Object

MNMpeobpasyeT Kaxaylo KpMBYI B AAHHOM KOHTYpe B MOC/eA0BaTENbHOCTb COEAMHEHHbIX
OTPE3KOB MPAMbIX

Bo3BpalyaeT NnpsAMOyrofibHUK, orpaHu4mBaoLmii 06bekT GraphicsPath

CNyXUT X3LW-PYHKLMENR AN KOHKPETHOrO TUMNa, MPUroAeH AN UCMONb30BAHWUS B anroputmax
X3LWMPOBAHMUS U CTPYKTYpax AaHHbIX, HanpuMMep, B XalW-Tabauvue

MonyyaeT nocneaHo TOYKY MaccuBa PathPoints obbekTa GraphicsPath

M3BnekaeT cnyxebHbl 06BEKT TEKYLLEro Cpoka AeNCTBUS, KOTOPbIA ynpaBnasieT cpeacTBamMm
CpoOKa AeWCTBUS AAHHOIro 3K3eMnspa

Bo3sBpawaet Type TeKyLlero ak3emMnaspa

Mony4yaeTt cnyxebHbii 06bEKT CpOKa AENCTBUSA, ANS yNpaB/ieHUa CpeacTBaMu Cpoka
AEeNcTBUA AaHHOro aK3eMnasipa

YKa3blBaeT, COAEPXKUTCSA /M ONpeaeseHHas Touka BHyTpu (noa) KOHTypa o6bekTa
GraphicsPath npyu oTo6pa)keHUu ero C NMoMoLLblo YKa3aHHOro o6bekTa Pen

Onpegenser, coaepXnTCa NN yKasaHHasi Touka B 06bekTe GraphicsPath
Ounwaet MaccuBbl PathPoints y PathTypes pn yCTaHaB/nBaeT FillMode B Alternate

M3MeHsaeT nopsaok Touek B MaccuBe PathPoints obbekTa GraphicsPath Ha
MPOTUBOMOJIOXHbI

YcTaHaBnnBaeT Mapkep Ha obbekTe GraphicsPath

OTKpbIBaET HOBYIO Urypy, He 3aMbikasi MpU 3TOM TeKyLlyto. Bce nocneayrowme Touku,
nobaBnisieMble K KOHTYpY, 406aBAsAIOTCS K HOBOW durype

BosBpawaet String, KOTOpbIY NpeacTaBAsSET TeKywmn Object
MpuMeHseT MaTpuLy npeobpasoBaHusl K 06bekTy GraphicsPath

MpumMeHsieT Npeobpa3oBaHuMe nepekoca, ornpeaensieMoe nNpsMoyrobHUKOM U
napannenorpamMmoM, Kk o6bekTy GraphicsPath

3aMeHseT AaHHbIN KOHTYP KPUBbIMU, KOTOPbIE OKPYXatT 06/1acTb, 3amnosiHAEMYO Mpu
0TO6paXXeHNN KOHTypa yKa3aHHbIM MepoM

3awmuieHHble MeToAbl
MepeonpepeneH. CM. Object.Finalize,

B a3bikax C# n C++ Ana GyHKUMIA dMHaNn3aLumMm UCnosib3yeTcs CUHTaKCUC AeCTpyKTopa

MemberwiseClone (yHacneaoBaHo oT Object) Co3paeT HEMOSIHYH KOMUKo Tekyulero Object



Region

Knacc Region (O6nacTtb) npegHa3HavyaeTcs ANns co3haHns 06beKToB, KOTOPblE OMMCHIBAOT BHYTPEHHIOKW YacTb rpaduyeckon dopmbl 13
NpsIMOYrofbHUKOB M Uryp, COCTaBAEHHbIX U3 3aMKHYTbIX JIMHWUIA. 3TOT Kacc He HacneayeTcs.

O6nacTtb ABnsieTcs MacwTabupyemoit. NMpunoxeHme MoXeT UCMOSIb30BaTb 061acTu ANl GUKCALUUN BbIXOAHbIX AaHHbIX Oorepauuii pucoBaHus.
AvcneTuep OKOH MpuMeHsieT 061acTv Ana onpeaenieHns 061acTi M306paxKeHns OKOH. DT 06/1acTM Ha3bIBaOTCS Bblpe3aHHbIMU.
MpUNoXXeHNe MOXET TaKXXe UCMoJIb30BaTb 0671acTu B onepaumnsix NpoBepKu Hannuma AaHHbIX, HaNpUMep NnepecedyeHunst TOUKK Un
NpsIMOYrofibHUKa ¢ 061acTbio. MNpuUoxXeHne MOXET 3aMoHATbL 06/1acTb C MOMOLLbIO 06bekTa Brush,

MHOXeCTBO NMuKcesnein, BXOAALWUNX B COCTaB PermoHa, MOXeT COCTOSATb M3 HECKOJIbKMX HECMEXHbIX Y4YaCTKOB.
Crnncok YieHoB Knacca NpeacTaBseTca HUXe.

OTKPbITbie KOHCTPYKTOPbI
Region-KOHCTPYKTOp MHUUMann3upyeT HOBbINM 06bekT Region
OTKpbITble MeToAbl
Clone Co3paeT TOYHYH Konuk obbekTa Region
Complement O6HoBNsAeT 06bekT Region, yTob6bl BKIOUYNTD YaCTb YKA3aHHOM CTPYKTypbl RectangleF,
He nepecekarLLytocs ¢ 06bekToM Region

CreateObjRef (yHacnegoBaHoO OT Co3paeT 06bEeKT, KOTOPbIN COAEPXUT BCHO HEO6X0AUMYIO MHMOPMaUNIo AN CO3A4aHUs

MarshalByRefObject) MPOKCU-CEPBEPA, UCMOJIb3YEMOr0 A1 KOMMYHUKaUUKN C yaaneHHbIMWU 0bbekTamum

DisposeEquals OcBob60XxaaeT BCE pecypchbl, UCMONb3yeMblie 06bEKTOM Region

Exclude O6HoBNseT 06bekT Region, yTobbl BKAIOUYNTD YAaCTb €ro BHYTPEHHEN YacTu, He
nepeceKaroLLyocsl C YKa3aHHOW CTPYKTypon Rectangle

FromHrgn WHuumnannsnpyeT HOBbI 06beKT Region M3 AeckpunTopa yKa3aHHOM CyLeCcTBYIOLLEN
obnactn GDI

GetBounds Bo3BpalaeT cTpykTypy RectangleF, koTopas npeacTaBfisieT NPAMOYrOSibHUK,

orpaHuumBatoWwmii 06bekT Region Ha NOBEPXHOCTU pPUCYHKa 0bbekTa Graphics

GetHashCode (yHacnefoBaHo oT Object) CnyXuT X3W-dyHKLUMEN AN KOHKPETHOrO TWNa, NPUroAeH A/s UCMOJIb30BaHWs B

anNropuTMax X3WMPOBAHUSA U CTPYKTYpax AaHHbIX, HanpuMep B x3aw-Tabnuue
GetHrgn BosBpawaeTt geckpuntop Windows ans obbekta Region B ykazaHHOM rpaduyeckom
KOHTEKCTe

GetLifetimeService (yHacneaoBaHO OT M3BnekaeT cnyxebHbi 06BbEKT TEKYLLEro CpoKa AENCTBUSl, KOTOPbLIA ynpaBiaseT

MarshalByRefObject) CpeAcTBaMU Cpoka AEWCTBUS AAHHOr0 3K3eMnaspa

GetRegionData Bo3BpawaeT 06bekT RegionData, KOTOpPbIN NpeacTaBAsSeT AaHHbIE, OMUCbIBalOLNE
06bekT Region

GetRegionScans Bo3BpallaeT MaccuB CTpyKTyp RectangleF, annpokcMMupyowmx 06bekT Region

GetType (yHacnegoBaHo OT Object) BosBpawaeT Type TeKkyLlero ak3eMmnasipa

InitializeLifetimeService (yHacnenoBaHo OT [lony4yaeT cny>ebHbii 06beKT Cpoka AENCTBUSA ANS yNpaB/ieHUs CpeacTBaMu Cpoka

MarshalByRefObject) NENCTBUA AAHHOIo aK3eMnaspa

Intersect 3aMeHsieT 06bekT Region Ha ero nepecevyeHue C ykasaHHbIM 06bEKTOM Region

IsEmpty MpoBepsieT, nMeeT M1 06beKT Region MyCTyk BHYTPEHHIOK YacTb Ha yKa3aHHOM
MOBEPXHOCTU PUCYHKA

IsInfinite MpoBepsieT, MMeET M 06BbEKT Region NyCcTyi BHYTPEHHIOK YacTb Ha YKa3aHHOM
MOBEPXHOCTU PUCYHKA

IsVisible MpoBepsieT, COAEPXKUTCS NI YKa3aHHbIA NPAMOYrofibHUK B 06bekTe Region

MakeEmpty MHuumnanuanpyet o6bekT Region ans NycToM BHYTPEHHEN YacTu

MakeInfinite

ToString (yHacnegoBaHo OT Object)

WHuumnanusmpyet o6bekT Region ana 6eCKOHEYHOW BHYTPEHHEW YacTu
Bo3BpalyaeT String, KOTOpbIN NpeAcTaBAsSeT TeKywmi Object

Transform MNMpeobpasyeT 3TOT 06bEKT Region ¢ NOMOLLbIO YKa3aHHOro obbekta Matrix
Translate CMellaeT KoopAMHaTbl 06bekTa Region Ha yKasaHHYO BENUNYUHY

Union 3ameHseT 06bekT Region Ha ero ob6beAnHeHMe C ykasaHHbIM 06bekToM GraphicsPath
Xor 3ameHseT 06bekT Region Ha pa3HOCTb 06beAMHEHUS U ero NepeceyeHnst C ykasaHHbIM

06BbeKkToM GraphicsPath
3awmuieHHble MeToAbl
Finalize ﬂepeonpeﬂeneH_CM_Object.Finaliza

B a3bikax C# n C++ Ana dyHKUMI drHaNn3aLmMm UCnosib3yeTcs CUHTaKCUC AecTpyKTopa

MemberwiseClone (yHacnegoBaHo oT Object) Co3paeT HEMOHYH KOMUIO Tekyulero Object

IIpumenenue kiaaccoB GraphicsPath u Region. Kpyraas ¢popma

using System;

using System.Drawing;

using System.Drawing.Drawing2D;
using System.Collections;

using System.ComponentModel;
using System.Windows.Forms;

namespace StrangeControls

{

// O6BbaBIgeTCsS KJjlaCC — HaCJeOHMK 0as30BOTO kjlacca Form.
// Hama dopMa, KOHEUHO Xe&, OCHOBHBAETCH Ha OOLUHOM KJIACCUUECKOM
// OpAMOYyTOJILHOM, MacmTadupyeMmorn dopme.



// Tlpexme BCero ®TO O3HAUaeT, UTO y Hee MMEeeTCsa CBOMCTBO Size,

// 3HauYeHMd KOTOPOTO MCIOJb3YyOTCH IJIS ONpelelleHrs pasMepoB

// cocraBngoumx Hawy GOPMYy DIJIEMEHTOB.

// Hamwa QopMa COCTOUT U3 OBYX SJIEMEHTOB:

// TpAMOYTOJIbHMKA-3aT0JIOBKA

// (3Imechb IOJIKHEI pa3MellaTbCAd OCHOBHBIE 3JIEMEHTH yNpaBJIeHMS (QOPME) ;
// SAIUICOBMOHOM KJIMEHTCKOM OBJacTr C IOJyDoil KaeMOUKOM.

public class RoundForm : System.Windows.Forms.Form

{

private System.ComponentModel.Container components = null;

// O6bexT headSize wmcnosbs3yercs OJs ynpaBiieHMsS pasMepamyt QOPMEI.
private Size headSize;

// bw - (border width) sTO nepemenHas,

// coxpaHAanmAas MeTPUUECKUE XAPAKTEPUCTUKM PaMKM .

// B DalbHeMmeM 3TO 3HAa4YEHME MCIIOJb3YyeTCsd HJIs ONpelelleHuUd

// xoHQuUTypauuy Hawel QOPMEH.

int bw;

// HuueM He NpUMedYaTeJIbHBEI KOHCTPYKTOP. . .
public RoundForm()
{

InitializeComponent () ;
#region Windows Form Designer generated code

// Required method for Designer support - do not modify
// the contents of this method with the code editor.

private void InitializeComponent ()

{

//

// RoundForm

//

this.AutoScaleBaseSize = new System.Drawing.Size (5, 13);
this.ClientSize = new System.Drawing.Size (292, 273);
this.Cursor = System.Windows.Forms.Cursors.Cross;
this.MinimumSize = new System.Drawing.Size (100, 100);
this.Name = "RoundForm";

this.Text = "RoundForm";

this.Resize += new System.EventHandler (this.RoundForm Resize) ;

}

#endregion

protected override void Dispose ( bool disposing )
{

if ( disposing )

{

if (components != null)

{

components.Dispose () ;

base.Dispose ( disposing );

// OBpaboTumMk COOHTMSA, CBA3AHHOTO C M3MEeHeHMeM OGOPME OKHA, O0ecleduBaeT
// BEI3OB MeTOHa, B KOTOPOM OINPENesIAlTCS OCHOBHBE XapaKTEepUCTUKU

// cocraBnsaoumMx GOPMEL.

private void RoundForm Resize (object sender, System.EventArgs e)

{

SetSize () ;

}

// Koz, onpenesnsoumii rabapursl ®OPMH - Becb 3meChb...
// DTO ompemesieHME METPUUECKMX XapakTepucTuk OGOPMH.
protected void SetSize()

{

// Bcero HuYero...

// Ha OCHOBe COOTBETCTByWEM "KJIaCCHUUECKOM" (GOpMEl
// oNnpemesignTCa pPasMepH NPAMOYTOJIbHOM COCTAaBJIALIEN (3arojioBKa (QOPMEL) .
int w = this.Size.Width;

bw = (int) ((w — this.ClientSize.Width)/2);

int h = this.Size.Height;

int bh = h - this.ClientSize.Height - bw;
headSize = new Size(w,bh);

// B pamMkax MNepeOoNpelelIeHHON BUPTYAaJbHOM QYHKUMM. . .
protected override void OnPaint (PaintEventArgs e)
{

// OnpenmensgeMm TabapuTH QOPMEL.

SetSize () ;
// TlonyyaeMm CCBIIKY Ha I'paduuecKuii KOHTEKCT.
Graphics gr = this.CreateGraphics() ;

// KapaHpaw IJjig OTPMUCOBKM KAEMOUKM.

Pen pen = new Pen(SystemColors.Desktop,bw);
// OBBEKT, NONNEPXUBALIMIA KOHTYPH (GOPMEL.
GraphicsPath gp = new GraphicsPath () ;



// KOHTYPH GOpPMEl 06pas3ylnTCa MNPAMOYTOJIbHNKOM
// (ero xapaKTEepMCTUKM COBIANANT C 3arOJIOBKOM (QOPMEI) .
// nacc GraphicsPath He mMeeT MeToma, KOTOPEBI [103BOJISLI
// OBl HENOCPEeINCTBEHHO MNOINCOENMHATH MNPSAMOYTOJIbHEE OOJIaCTM.
// TlosToMy CTpykTypa Rectangle mpenBapuTesIbHO ONpenesseTcs.
// C sanuncom npoie. OH nomcoenvHsercs "Ha Jjery",
// ©e3 NpenBapUTEsIbHOT'O ONpEenesieHMs .
Rectangle rect = new Rectangle(0,0,headSize.Width, headSize.Height) ;
gp.AddRectangle (rect) ;
gp.AddEllipse (bw,
headSize.Height,
this.ClientSize.Width,
this.ClientSize.Height);
// CoopMmpoBasy OOBEKT, MNONNEPXMUBALINMIA KOHTYPH (GOPMEL.
// VI Ha ero OCHOBe coO3JaeM OO0BEKT, KOTOPHIA ONMCHBAET BHYTPEHHIOD YacTb
// Tpabuueckoit boOpM:I.
// B HameMm ciydae OHa COCTOMUT M3 NPAMOYTOJIbHMKA M BIJIMICA .
Region reg = new Region(gp);
// YV nob6oit GopMEl MMeeTCs CBOMCTBO Region.
// Y Hawer QOPMEH — OHO NPEKPACHO.
this.Region = reg;
// Pucyem KaeMOuKy. ..
gr.DrawEllipse (pen, 0,0, this.ClientSize.Width, this.ClientSize.Height) ;
// OcBOBOXHmaeM BaHATHE PECypPCH.
gr.Dispose () ;
}
}
}
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Co0cTBeHHbIE 3JIEMEHThI YIIPaBJIeHUSs

B aToM pa3aene o6Cy»aatTcs HEKOTOPbIE acneKTbl NPOo6eMbl MOCTPOEHUS COBCTBEHHbIX 3/IEMEHTOB YNpPaB/IEHNS.
M3BeCTHO Mo KpaiHel Mepe Tpu BO3MOXHbIX MOAX0Aa K Pa3spaboTKe HOBbIX 3/IEMEHTOB YNpaB/eHUs:

e 06beAnHeHWe CTaHAAPTHbIX 3/1IEMEHTOB yNpaBfieHus B rpynnbl (COCTaBHblE 3/1EMEHTbI YNpaBieHus);
o 06bsiBIEHNE HOBbIX K/1aCCOB, HaC/eAYLWMNX OT CYLLECTBYOWNX 3/IEMEHTOB YNpaBeHus;
® HanucaHue HOBbIX 3/1IEMEHTOB "C Hynsa".

Pa3paboTka COCTaBHbIX 3/1IEMEHTOB yrpaB/eHusa npeanonaraer o6bsiBiAeHMe Knacca, NpoM3BOAHOINO OT kfacca UserControl p
ncnosb3oBaHMe MacTepa UserControl, ans fo6aBfeHUsI BMIOXKEHHbIX 3/IEMEHTOB YNpaB/ieHUs C Nocieaytolein HacTpoKoi 06pasyoLmx
3/1eMEHTOB.

HoBbIli 3N1EMEHT yNpaBneHUst MOXeT 6bITb MOCTPOEH HAa OCHOBE K/lacca — HacnegHWKa Kakoro-nn6o M3 CyLLecTBYIOLWNX 3/IEMEHTOB
ynpasfieHusi. B 3ToM ciiyyae B HOBOM KJlacce yAaeTcst YacTUUYHO MCMO/b30BaTh PYHKLMOHANBHOCTM paHee 06bABIEHHOro Knacca,
BO3MOXHO, COXPaHSiA NpU 3TOM BHELWHWI BUA 3NeMeHTa. HanpuMep, MOXHO 06bABUTb COBCTBEHHbI BapuMaHT Kiacca KHOMKW, KOTOpbIi
6y[eT HacneaoBaTh Knaccy Button,

HanuncaHue HOBOro afemMeHTa "C Hynsa" OT/IMYAETCs OT NpeablayLlero BapnaHTa pa3paboTku BbiIbopoM 6a30Boro knacca. B atom cnyyae
OCHOBbIBalTCS Ha knacce Control, KOTOpbIV He NpeAoOCTaBASET NOTOMKAM AaXe 3/1eMeHTapHOro rpacduyeckoro nHTepdeiica. Mpouecc
BU3yanu3auum B 3TOM c/lydae obecrneuymBaeTcsl nepeonpenensembiM 06paboTynkom cobbiTva Paint, Mpu 3TOM nepeonpeaenseTcs
BUpTYyasbHbI MeToa 6a30Boro knacca OnPaint ¢ eAMHCTBEHHbLIM apryMeHTOM Tuna PaintEventArgs, KOTOPbIA COAEPXKUT MHDOPMALMNIO O
KIIMEHTCKOWN 0bnacTu anemeHTa ynpasneHus. YneH atoro knacca obbekT Tuna Graphics — obecneuynBaeT GopMUpOBaHUE NpeacTaBieHNs
3/1eMeHTa ynpasneHus. Bropoi uneH knacca - o6bekT Tna ClipRectangle — onucbiBaeT AOCTYMNHYIO K/IEHTCKYO 06nacTb 3/1eMeHTa
ynpasneHus.

CnepyeT OTMETUTb, UTO MeXAy ABYMS NMocneAHMMKU cnocob6aMu onpenenieHnst 3/1IEMEHTOB YNpaB/ieHUs He CYLLeCTBYeT YeTKMX rpaHuy. B
060MX Cryyasix OCHOBaHWEM A5 KnaccuduKaumm okasbiBaeTcss 06beM paboThl MO A0OMPeAeneHUIo U NepeonpeaenieHnio METO0B M CBOWCTB
BHOBb CO34aBaeMOro Kjacca 3/IEMEHTOB YNpaB/ieHUS.

B paccMaTpuBaeMoM HUWXe npuMepe onpeaeneHns co6CTBEHHOrO 3/eMeHTa yrnpaBieHnss UCMoNb3yeTcst 06bEeKT — NpeacTaBUTENb Kiacca
ImageList, O6beKTbl 3TOro Knacca npeAHasHavyalTCs 471l COXPaAHEHUSI PUCYHKOB, KOTOpble MOryT oTobpa)aTbCsl APYrMMU 3/1eMEeHTaMu
ynpaBneHus. B obwem crnyyae 3TOT KOMMNOHEHT MO3BOMISIET HanNucaTb KoA ANs YHUDULMPOBAHHOMO KaTanora pUucyHKoB. B HaleM BapuaHTe
OH UCNOJb3YeTCa AN U3MEHEHWUSI BHELWHEro BUAA 3/1eMeHTa ynpaBneHust. K KaXaoMy pUCYHKY MOXHO MOJyUYUTb AOCTYMN C MOMOLbO
3HaYEeHUs MHAEKCa 3TOro pucyHka. OTobpaxxaeMble pUCYHKM UMEIT OAMH U TOT Xe dopMaT U pa3mep, yCTaHaB/IMBaEMbI B CBOCTBE
ImageSize, TakmM 06pa3oM, Ha OCHOBE AAHHOIO CBOMCTBA MOXET b6biTb peanusoBaH 3ddeKkT MacwTabnpoBaHns anemMeHTa ynpasfieHus B
CMbIC/le UBMEHEHUS ero BUANMbIX Pa3MepoB B Cllyvyae U3MEHEHUsI KITMEHTCKUX pa3MepoB ¢hopMbl:

using System;

using System.Collections;

using System.ComponentModel;
using System.Drawing;

using System.Drawing.Drawing2D;
using System.Data;

using System.Windows.Forms;

namespace StrangeControls

// Summary description for RoundButton.

// Xors kjacc RoundButton m oOGBsBIsSETCS Ha OCHOBE 6as30BOTO
// xiacca Button, BHemHee OpencTaBJIEHME €TI0

// OOBEKTOB-INpPENCTaBUTEJIEN PeajM3yeTcs B NepeolpemneiiseMoM
// Merome OnPaint c wmcnosib30BaHMeM kJjacca Imagelist.

public class RoundButton : Button
{
ImagelList imgList;



//
//
//
//
//
//
//
//
//
//
//

BHemHee npencTabBJIeHMEe 3JIeMeHTa ylNpaBJIeHUS MEeHAeTCH

B 33BUCUMOCTM OT COCTOSAHMA 2JIEMEHTa. IJTO COCTOAHME
3aBMCUT OT KOHKPETHHIX COOBITMI, NPOMUCXONAIMX C DBJIEMEHTOM
yIpaBJIeHNUA .

VIHOeKC, KOTOPHIM MCIOJIE3YyeTCHA IPM M3MEHEHUM BHEUHETO
NpeICTaBJICHMA 2JIEMEHTa yNpaBJIeHUA.

BHemHMII BuUI 3JIeMeHTa yNpaBJIeHUS ONpenesigeTcsa 3HadeHMeM
nepeMeHHOM indexB, koTopas MeHseT 3Ha4YeHME B pPaMKax
nepeonpenenseMex 00padOoTUMKOB COOBITUM .

OyHKUMOHAJBHOCTb HOAaHHOTO 3JIEMEHTa YyHIpaBJIeHUs 3alaHa

B kJjlacce GOpMBI, B BMAE CTaHIOAPTHEIX (HeNepeonpenesisaeMblx)

int indexB;

public RoundButton () :base ()

{

}
//

indexB = 0;

imgList = new Imagelist();
imgList.Images.Add (Image.FromFile (@"jpg0.jpg"
imgList.Images.Add(Image.FromFile (@"jpgl.jpg
imgList.Images.Add (Image.FromFile (@"jpg2.jpg"
imgList.Images.Add(Image.FromFile (@"jpg3.jpg"
this.ImageList=imgList;

Koz, praBJ‘IHIOL[U/HZ M3MEeHeHeM BHEIHeI'O Bula 3JIeMeHTa.

0BpPabOTUMKOB .

// Coma nepemaercs ynpaBJieHMEe B pes3yJsbTaTe BHIIOJHEHMS MeTOona

//

Refresh () .

protected override void OnPaint (PaintEventArgs e)

{

GraphicsPath gp = new GraphicsPath () ;
gp.AddEllipse(10,10,50,50);
Region reg = new Region (gp) ;
// CeomcrBy Region npmcBamBaeTCs HOBOE SBHAUEHME — HOBHIM PEIVOH!
this.Region = reg;

e.Graphics.DrawImage (ImagelList.Images[indexB],10,10,50,50);
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protected override void OnClick (EventArgs e)

{

indexB = 0;
this.Refresh () ;
base.OnClick (e);

protected override void OnMouseDown (MouseEventArgs e)

{

indexB = 1;
this.Refresh () ;
base.OnMouseDown (e);

protected override void OnGotFocus (EventArgs e)

{

indexB = 0;
this.Refresh () ;
base.OnGotFocus (e);

protected override void OnLostFocus (EventArgs e)

{

indexB = 0;
this.Refresh () ;
base.OnLostFocus (e) ;

protected override void OnMouseEnter (EventArgs e)

{

indexB = 2;
this.Refresh () ;
base.OnMouseEnter (e);

protected override void OnMouselLeave (EventArgs e)

{

indexB = 3;
this.Refresh () ;
base.OnMouseLeave (e);

private void InitializeComponent ()

{

//
// RoundButton
//
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Hwxxe npuBoauTca dparMeHT koaa dopMbl (BK/ItOUYas HasHayeHUe U onpeaeneHme Metofa — 06paboTumka cobbITUS), UCMONb3YIOLLEN
[aHHbIV 3/1EMEHT ynpaBneHus:

private void InitializeComponent ()

//

// roundButtonl

//

this.roundButtonl.Cursor = System.Windows.Forms.Cursors.Cross;
this.roundButtonl.Location = new System.Drawing.Point (136, 8);
this.roundButtonl.Name = "roundButtonl";

this.roundButtonl.Size = new System.Drawing.Size (72, 72);
this.roundButtonl.TabIndex = 2;

this.roundButtonl.Text = "roundButtonl";

this.roundButtonl.Click += new System.EventHandler (this.roundButton Click);

Cam obpaboTumk COOBITMA B QopMe OOBABJIEH CJeAyluuM o0pasoM:

private void roundButton Click(object sender, System.EventArgs e)
{

if (imgListindex < imgList.Images.Count-1) imgListindex++;

else imgListindex = 0;

pictureBoxl.Image = imgList.Images[imgListindex];

}

Cnepytownii pparMeHT Koaa NnocssileH pa3paboTke COCTAaBHOrO 3/1eMeHTa ynpaB/ieHus, KOTOpbii NpeacTasnsieT cobon "bataper" us 16
OAMHAKOBbLIX KHOMOYEK, pacrojlaraeMbix Ha OAHOW NaHenu. HecMoTps Ha BHYLWWTENIbHOE KOJIMYECTBO COCTaBAOWMNX 3NIEMEHTOB, Nepes
HaMW OAWMH 3NEMEHT ynpaBfieHUsl C 06LMM eanHbIM 06paboTUMKOM COBLITUSI, CBA3AHHBLIM C HAaXaTWUEM Ha OAHY M3 16 KHoMouek.
EcTecTBEHHO, YTO peanu3auunst eamHoro o6paboTumka TpebyeT AOMOHUTENbHBIX YCUUIA: KaXA0M KHOMKE Ha3HayaeTcs OAWH U TOT Xe
CTaHAapTHbIN 06paboTunk ¢ AByMS napameTpamMu. OAuMH M3 NapaMeTpoB MCMOMb3yeTcs AN MAEHTUDUKALMM HaXaTon KHoNKW. Mpu
HaXaTuUM Ha KHOMKY MPOUCXOAUT U3MEHEHWNE COCTOSHWUS 3TOM KHOMKM, KOTOPOEe KOAMPYETCS MOCPEACTBOM TEKCTOBOrO 3HaueHusl (CBoWCTBa
Text), oTobpakaeMoro Ha NOBEPXHOCTU KHOTMKW.

using System;

using System.Collections;
using System.ComponentModel;
using System.Drawing;

using System.Data;

using System.Windows.Forms;

namespace By2

{
// Summary description for ButtonsControl.

public class ButtonsControl : System.Windows.Forms.UserControl

{

// Required designer variable.

private Forml f1;

private ArrayList bArrList;

private System.Windows.Forms.Panel panell;
private System.Windows.Forms.Button buttonl6;
private System.Windows.Forms.Button buttonl5;
private System.Windows.Forms.Button buttonlé;
private System.Windows.Forms.Button buttonl3;
private System.Windows.Forms.Button buttonl2;
private System.Windows.Forms.Button buttonll;
private System.Windows.Forms.Button buttonlO;
private System.Windows.Forms.Button button9;
private System.Windows.Forms.Button button8;
private System.Windows.Forms.Button button7;
private System.Windows.Forms.Button buttoné6;
private System.Windows.Forms.Button button5;
private System.Windows.Forms.Button button4;
private System.Windows.Forms.Button button3;
private System.Windows.Forms.Button button2;
private System.Windows.Forms.Button buttonl;
public Arraylist parameterList;

public void SetParent (Forml fKey)
{

fl = fKey;

}

private System.ComponentModel.Container components = null;

public ButtonsControl ()

{

InitializeComponent () ;
bArrList = new ArrayList();
bArrList.Add (buttonl6) ;
bArrList.Add(buttonlb) ;
bArrList.Add (buttonld) ;
bArrList.Add (buttonl3) ;
bArrList.Add (buttonl2) ;



bArrList.Add (buttonll) ;
bArrList.Add (buttonlO) ;
bArrList.Add (button9) ;
bArrList.Add (button8) ;
bArrList.Add (button?) ;
bArrList.Add (button6) ;
bArrList.Add (buttonb) ;
bArrList.Add (buttond) ;
bArrList.Add (button3) ;
bArrList.Add (button2) ;
bArrList.Add (buttonl) ;
parameterList = new ArrayList();

4

private void SetParameterList ()

{

int i, I = bArrList.Count ;

parameterList.Clear () ;

for (i = 0; 1 < I; i++)

{
parameterList.Add(int.Parse (( (Button)bArrList[i]) .Text));
}

fl.formDecimalValue (parameterList) ;

}

public void SetButtons (ArrayList 1lst)

{
int i, I = lst.Count, J = bArrList.Count;

for (i = 0; i < J; i++)

{

((Button)bArrList[i]) .Text = "0";

}

for (1 = 0; 1 < I; i++)

{

((Button)bArrList[i]) .Text = ((int)lst[i]) .ToString() ;

}

// Clean up any resources being used.

protected override void Dispose( bool disposing )
{
if ( disposing )
{
if (components != null)
{
components.Dispose () ;
}
}
base.Dispose ( disposing );

}
#region Component Designer generated code

// Required method for Designer support - do not modify
// the contents of this method with the code editor.

private void InitializeComponent ()

{

this.panell = new System.Windows.Forms.Panel () ;
this.buttonl6 = new System.Windows.Forms.Button() ;
this.buttonl5 = new System.Windows.Forms.Button() ;
this.buttonl4 = new System.Windows.Forms.Button() ;
this.buttonl3 = new System.Windows.Forms.Button() ;
this.buttonl2 = new System.Windows.Forms.Button() ;
this.buttonll = new System.Windows.Forms.Button() ;
this.buttonl0 = new System.Windows.Forms.Button() ;
this.button9 = new System.Windows.Forms.Button() ;
this.button8 = new System.Windows.Forms.Button() ;
this.button7 = new System.Windows.Forms.Button() ;
this.button6 = new System.Windows.Forms.Button() ;
this.button5 = new System.Windows.Forms.Button() ;
this.button4 = new System.Windows.Forms.Button() ;
this.button3 = new System.Windows.Forms.Button() ;
this.button2 = new System.Windows.Forms.Button() ;
this.buttonl = new System.Windows.Forms.Button() ;

this.panell.SuspendLayout () ;
this.SuspendLayout () ;

//

// panell

//

this.panell.BorderStyle = System.Windows.Forms.BorderStyle.Fixed3D;
this.panell.Controls.Add(this.buttonl6) ;
this.panell.Controls.Add(this.buttonl5);
this.panell.Controls.Add(this.buttonl4);
this.panell.Controls.Add(this.buttonl3)

7



this.panell.Controls.Add(this.buttonl2);
this.panell.Controls.Add(this.buttonll);
this.panell.Controls.Add(this.buttonl0) ;
this.panell.Controls.Add(this.button9) ;
this.panell.Controls.Add(this.button8)
this.panell.Controls.Add(this.button7)
this.panell.Controls.Add(this.buttoné) ;
this.panell.Controls.Add(this.buttonb) ;
)
)
)

7
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’

this.panell.Controls.Add(this.button4
this.panell.Controls.Add(this.button3
this.panell.Controls.Add(this.button2
this.panell.Controls.Add(this.buttonl) ;
this.panell.Location = new System.Drawing.Point (8, 8);
this.panell.Name = "panell";

this.panell.Size = new System.Drawing.Size (648, 48);
this.panell.TabIndex = 0;

7
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//

// buttonlé

//

this.buttonl6.Location = new System.Drawing.Point (605, 12);
this.buttonl6.Name = "buttonl6";

this.buttonl6.Size = new System.Drawing.Size (32, 23);
this.buttonl6.TabIndex = 146;

this.buttonl6.Text = "0";

this.buttonl6.Click += new System.EventHandler (this.buttonX Click);
//

// buttonlb

//
this.buttonl5.Location = new System.Drawing.Point (565, 12);
this.buttonl5.Name = "buttonl5";

this.buttonl5.Size = new System.Drawing.Size (32, 23);
this.buttonl5.TabIndex = 145;

this.buttonl5.Text = "0";

this.buttonl5.Click += new System.EventHandler (this.buttonX Click);
//

// buttonld

//
this.buttonl4.Location = new System.Drawing.Point (525, 12);
this.buttonl4.Name = "buttonl4d";

this.buttonl4.Size = new System.Drawing.Size (32, 23);
this.buttonl4.TabIndex = 144;

this.buttonl4.Text = "0";

this.buttonl4.Click += new System.EventHandler (this.buttonX Click);
//

// buttonl3

//
this.buttonl3.Location = new System.Drawing.Point (485, 12);
this.buttonl3.Name = "buttonl3";

this.buttonl3.Size = new System.Drawing.Size (32, 23);
this.buttonl3.TabIndex = 143;

this.buttonl3.Text = "0";

this.buttonl3.Click += new System.EventHandler (this.buttonX Click);
//

// buttonl?2

//
this.buttonl2.Location = new System.Drawing.Point (445, 12);
this.buttonl2.Name = "buttonl2";

this.buttonl2.Size = new System.Drawing.Size (32, 23);
this.buttonl2.TabIndex = 142;

this.buttonl2.Text = "0";

this.buttonl2.Click += new System.EventHandler (this.buttonX Click);
//

// buttonll

//
this.buttonll.Location = new System.Drawing.Point (405, 12);
this.buttonll.Name = "buttonll";

this.buttonll.Size = new System.Drawing.Size (32, 23);
this.buttonll.TabIndex = 141;

this.buttonll.Text = "0";

this.buttonll.Click += new System.EventHandler (this.buttonX Click);
//

// buttonlO

//
this.buttonl0O.Location = new System.Drawing.Point (365, 12);
this.buttonl0.Name = "buttonlO";

this.buttonl0.Size = new System.Drawing.Size (32, 23);
this.buttonl0.TabIndex = 140;

this.buttonl0.Text = "0";

this.buttonl0.Click += new System.EventHandler (this.buttonX Click);
//

// button9

//

this.button9.Location = new System.Drawing.Point (325, 12);
this.button9.Name = "button9";

this.button9.Size = new System.Drawing.Size (32, 23);
this.button9.TabIndex = 139;

this.button9.Text = "0";

this.button9.Click += new System.EventHandler (this.buttonX Click);
//

// button8



//

this.button8.Location = new System.Drawing.Point (285, 12);
this.button8.Name = "button8";

this.button8.Size = new System.Drawing.Size (32, 23);
this.button8.TabIndex = 138;

this.button8.Text = "0";

this.button8.Click += new System.EventHandler (this.buttonX Click);
//

// button?

//

this.button7.Location = new System.Drawing.Point (245, 12);
this.button7.Name = "button7";

this.button7.Size = new System.Drawing.Size (32, 23);
this.button7.TabIndex = 137;

this.button7.Text = "0";

this.button7.Click += new System.EventHandler (this.buttonX Click);
//

// button6

//

this.buttoné6.Location = new System.Drawing.Point (205, 12);
this.button6.Name = "buttoné";

this.button6.Size = new System.Drawing.Size (32, 23);
this.buttoné6.TabIndex = 136;

this.button6.Text = "0";

this.button6.Click += new System.EventHandler (this.buttonX Click);
//

// button5

//

this.button5.Location = new System.Drawing.Point (165, 12);
this.button5.Name = "button5";

this.button5.Size = new System.Drawing.Size (32, 23);
this.button5.TabIndex = 135;

this.button5.Text = "0";

this.button5.Click += new System.EventHandler (this.buttonX Click);
//

// button4

//

this.button4.Location = new System.Drawing.Point (125, 12);
this.button4.Name = "button4";

this.button4.Size = new System.Drawing.Size (32, 23);
this.button4.TabIndex = 134;

this.button4d.Text = "0";

this.button4.Click += new System.EventHandler (this.buttonX Click);
//

// button3

//

this.button3.Location = new System.Drawing.Point (85, 12);
this.button3.Name = "button3";

this.button3.Size = new System.Drawing.Size (32, 23);
this.button3.TabIndex = 133;

this.button3.Text = "0";

this.button3.Click += new System.EventHandler (this.buttonX Click);
//

// button2

//

this.button2.Location = new System.Drawing.Point (45, 12);
this.button2.Name = "button2";

this.button2.Size = new System.Drawing.Size (32, 23);
this.button2.TabIndex = 132;

this.button2.Text = "0";

this.button2.Click += new System.EventHandler (this.buttonX Click);
//

// buttonl

//

this.buttonl.Location = new System.Drawing.Point (5, 12);
this.buttonl.Name = "buttonl";

this.buttonl.Size = new System.Drawing.Size (32, 23);
this.buttonl.TabIndex = 131;

this.buttonl.Text = "0";

this.buttonl.Click += new System.EventHandler (this.buttonX Click);
//

// ButtonsControl

//
this.Controls.Add(this.panell);
this.Name = "ButtonsControl";

this.Size = new System.Drawing.Size (664, 64);
this.panell.Resumelayout (false);
this.ResumeLayout (false) ;

}

#endregion

private void buttonX Click(object sender, System.EventArgs e)

{
if (((Button)sender) .Text.Equals("0")) ((Button)sender).Text = "1";
else ((Button) sender) .Text = "0";

SetParameterList () ;

}



Jincruur 17.6.

© 2003-2007 INTUIT.ru. Bce npaBa 3awwuLLeHbl.



UHTepHeT-YHuBepcutetr MHopMaLunoHHbix TexHonornm
http://www.INTUIT.ru

BBepeHue B nporpaMmMmupoBaHue Ha C# 2.0

18. Jlekuunna: OcHoBbl ADO .NET: Bepcua ana nedyatu m PDA

ADO .NET (ActiveX Data Objects .NET) aBnsietcs HabopoM K1iaccoB, peanu3yrowmx NnporpaMMHble MHTepdencol Ana obneryeHns noaknoueHms K 6asam AaHHbIX U3
NPUIOXEHNS HE3aBUCUMO OT 0COBEHHOCTEN peannsaLmn KOHKPETHOW CUCTEMbI ynpaBrieHns 6a3amMm AaHHbIX U OT CTPYKTYpbl caMoit 6a3bl AaHHbIX, a Takxe
He3aBMCUMO OT MecTa pacrosioXeHNs 3Toil camMoi 6a3bl — B YaCTHOCTU, B pacrpejenieHHol cpefe (KIMeHT-cepBepHOe MPUIOXKEHNE) Ha CTOpoHe cepsepa. Paboty C#
c ADO obcyxaaeT aaHHas nekums

ADO .NET (ActiveX Data Objects .NET) saBnsietcs HabopoM Knaccos, peanusylownx nporpaMmHble nHtepdercol ans obneryeHums
noAksoYeHns Kk 6asam AaHHbIX U3 NPUIOXKEHUS HE3aBUCMMO OT OCOBEHHOCTEl peanu3aunn KOHKPETHOM CUCTeMbl yrnpaBieHns 6asamu
AaHHbIX W OT CTPYKTYpbl caMoi 6a3bl AaHHbIX, @ TaKXXe He3aBMCUMMO OT MeCTa pacrnosioXeHUs 3Ton camoi 6a3bl — B YACTHOCTU, B
pacnpeneneHHon cpeae (KNMeHT-CepBepHOE NPUIOXKEHME) Ha CTOPOHE cepBepa.

ADO .NET WMpOKO MCMONb3YETCS COBMECTHO C TEXHOMIOrMen web-nporpaMmMmpoBaHnsa € ncrnosb3oBaHmeM obbekToB ASP .NET gns gocrtyna
K pacnofioXXeHHbIM Ha cepBepe 6a3aM AaHHbIX CO CTOPOHbI KIMEHTa.

OCo6€eHHOCTb U3NOXEHUS MaTepuana 3Tol rnaBbl 3aK/I0YAETCS B C/eAYHOLLEM.

PelwweHune aaxxe caMoil NpoCTol 3aaun, CBSI3@HHOW C AaHHbIMU, NpeanonaraeT UCNOoNb30BaHNE MHOXECTBa pa3HO06pasHbIX 06BEKTOB —
npeactasuTenen knaccos ADO .NET, KOTopble HaxoaaTcst Mexay cobor B LOCTAaTOUYHO C/IOXKHbIX B3aMMOOTHOLWeEHUSX. N3-3a 3Tux
OTHOLUEHWUI CTPOro nocneaoBaTtenbHoe onncaHue anemMeHToB ADO .NET npeactaBnsieTcs BecbMa npobnemMatuyHbiM. C Kakoro 6bl afeMeHTa
HM Ha4yMHaNoCb ONMcaHue, BCerga rnpeanonaraeTcs npeaBapuTeibHOe NpeacTaB/ieHNe O MHOXECTBE APYruX 3/1IEMEHTOB.

Mo sTon MpuU4nHe 4acTto YNOMMUHaHUE N Aaxe npuMepbl NCMNOJIb30BaHNA HEKOTOPbIX K/1aCCOB MpealecTBYOT UX I'IOLI,pO6HOMy OMMCaHuio.
Peasiumonubie 02361 JaHHBIX. OCHOBHBIEC TOHATHS

Huxe obcyxaatoTcs Hambonee oblime NOHATUSA, CBS3aHHbIE C MpeACTaB/eHUEM pesIUMOHHON 6a3bl AaHHbBIX C TOYKM 3pEHUS MPOrpaMMuCTa,
mncnonb3ytowero ADO .NET.

Jdetann peanusaunmn KOHKpeTHOWN 6a3bl AaHHbIX B pamMkax AaHHoi CYB[ He obcyxaatotcsi. ADO .NET anst Toro u ucnosnb3yeTcs, 4Tobbl
MaKCUManbHO CKPbITb AeTanu peanusaumm KOHKpeTHOM 6a3bl n NpefocTaBuUTb NpOrpaMMmUCTy Habop CTaHAapTHbIX KaccoB, UHTepdencos,
nporpamMMHbIX CPeACTB, KOTOpble NpeBpaLlatoT NpoLecc Co34AaHus NPUIOXKEHUs B CTaHAAPTU3NPOBAHHbIN TEXHONOrMYeCcKnin npouecc. Takum
obpasoM, ¢ Toukn 3peHuns .NET:

ctonbeu (none, atpmbyTt) —

e XapaKTepusyeTcs onpeaesieHHbIM TUMOM (AaHHbIX),
® MHOXECTBO 3HaueHui cTonbua ABMAATCA 3HAUEHUAMU OAHOrO TUNa;

cTpoka (3anucb, KopTex) —

® XapaKkTepu3syeTcs KopTexeM aTpubyTos,
® COCTOWUT M3 yNnopaA0YEHHOr0 MHOXECTBa 3HauyeHun (KopTexa) aTtpubyTos;

Tabnvua —
e Habop AaHHbIX, NpeAcTaBnslWmMX 06BbEKTbI ONpeaeneHHoro Tmna,
® COCTOUT M3 MHOXECTBA 3/1IEMEHTOB CTO/I6L0B-CTPOK,
e Kaxpaas cTpoka Tabnuubl YHUKAJIbHA;

NepBUYHbIN K04 Tabnunubl —

® Henycroe MHOXEeCTBO CT0N6u0B Tabnumubl (BO3MOXHO, COCTOSILLEE M3 OAHOro CToNbua), COOTBETCTBYHOLWME 3HAUEHMS (KOMBMHaUNKN
3HAYEeHWI) KOTOPbIX B CTpoKax Tabnumubl obecneynBaroT YHMKaNbHOCTb KaX ol CTPOKU B AaHHOW Tabnuue;

AOMOSNIHUTENbHBIN KoY Tabnuubl —
e a 6or ero 3HaeT, 3a4eM elle oAHa rapaHTUsa YHWKaNbHOCTU CTPOKKU B Tabnuue;
BHELWWHWI KoY Tabnuubl —
® HenycToe MHOXeCTBO CTo/16U0B Tabnnubl (BO3MOXHO, COCTOsILLEe U3 OAHOro cTtonbua), COOTBETCTBYOLWME 3HaYeHUs (KoMBUHauum

3HaAYEHUIT) KOTOPbIX B CTPOKAax Tabnnubl COOTBETCTBYIOT NEPBUYHOMY WM AOMOMHUTENIbHOMY KoYy APYrol Tabnumubl,
e obecrneunmBaeT IOrMYECKYI0 CBSA3b Mexay Tabavuamu.

Pa6ora ¢ 6a3aMu JaHHBIX

PaboTta c B[] Ha ypoBHe npunoxeHus .NET - 3710 paboTa:

® C MHOXeCTBaMWn 06bABMEHUI KNAccoB, KOTOpble coaepxaTt 06bsBNEHUs yHacneAoBaHHbIX METOAOB M CBOWCTB, NpeAHasHa4yeHHbIX Afs
pelleHuns 3ajayn n3BnedeHns nHbopmMmauun n3 6asbl AaHHbIX;

® C MHOXECTBOM 06bEKTOB-NpeACTaBUTENEN KNaccoB, KOTopble obecneymnBatoT paboTy ¢ 6a3zaMu faHHbIX;

® C MHOXECTBOM 3HAY€HUI N CBOMCTB KOHKPETHbIX 06BEKTOB, OTpa)katoWmnx cneumduKy CTPYKTYpbl KOHKPETHOM 6a3bl AaHHbIX.

QDyHKUMOHANbHbIe 0COBEHHOCTM 3TOM CMIOXHON CUCTEMbI B3aMMOAENCTBYOWMNX knaccoB obecneymsatoT EAVMHOOBPA3HYIO paboTty ¢ 6asammn
AaHHbIX HE3aBUCMMO OT CUCTEMbI yrnpaBfieHust 6ason 1 ee peanvsaunu.

KOHEYHO e, Npu HanucaHuM Nporpammbl, B3aMMoOAeNCTBYOLEN ¢ 6a3aMn AaHHbIX, MPOrPaMMUCT BCE MOXET CAeflaTb CBOMMU PyKaMu.
MpaBaa, B CMY CMIOXHOCTU 3aZaun (MHOMO BCAKWUX AeTanek NpUAETCS BbiTauyMBaTb), BPEMEHW Ha paspaboTKy Takoro NMpuioXXeHUs MOXET
notpeb6oBaTbCs AOCTATOYHO MHOIO.

Onsa nporpamMmucta — paspaboTumka NpUNOXEHUS MPUHLMNNANBHON CTAaHOBUTCS MHGMOPMaLMs O TOrMYECcKOn opraHmsaunmn (CTpykType
Tabnuu, OTHOLWEHMSX N OFPaHUYEHNAX) AAaHHOW KOHKPETHOM 6a3bl AaHHbIX — TO €CTb O TOM, KaK 3Ty 6a3y BUAWUT NpPUSIOXKEHME.



JesTenbHOCTb NporpaMMmncTa — paspaboTumka NpuaoXxeHun anst paboTbl ¢ 6a3aMu AaHHbIX B OCHOBE CBOEM HUYEM He OT/IMYaeTCst OT TOoro,
4yTO 6bI10 paHble. Te xe 06bABEHNA KNAacCoB U MHTepdENCoB.

A nNoToMy XenaTenbHo:

NOHUMaTb NPUHLMMbI OpraHM3auMm U B3anMOAENCTBMSA KaccoB, KOTopble obecrneymBatoT paboTy ¢ 6a30i AaHHbIX;

NpeacTaBnsTb CTPYKTYPY, Ha3HaUYeHUE U NPUHLMMNBLI paboTbl COOTBETCTBYHOLLUX 06BEKTOB;

3HaTb, A5 Yero U Kak NpUMeHATb pa3/fiIyHble AeTaau Npu OpraHn3aunmn B3anMoaeNCcTBMS C 6a3aMu AaHHbIX;

yMeTb co3gaBaTtb KoMnoHeHTbl ADO .NET 3agaHHOW KOHGUrypaumm ¢ UCMosib30BaHNEM BCMOMOraTefibHbIX CPpeacTB (BOMLWEOHUKOB),
npepocTaBnsieMbix B paMkax Visual Studio .NET.

I[OCTyH K OTCOCIMHCHHBIM TaHHBIM

B npunoxeHnsax, pabotatowmx ¢ 6asamMm AaHHbIX, A0 HEAABHUX MOP NPUMEHSANCA AOCTYN K AAHHbIM Yepe3 NOCTOSHHOEe COoeAMHEHNne C
UCTOYHMKOM AaHHbIX. [puUnoXxeHne oTKpbIBasiO cOeAUHEHNE C 6a30/li fJaHHbIX N He 3aKpbliBano ero no KpaVIHeM Mepe 00 3aBeplieHund
paboTbl C UCTOYHMKOM AaHHbIX. B 3TO BpeMsa coeAnHeHMe C MCTOYHUKOM MOoAAEPXKMBANIOCh MOCTOSHHO.

HepocTtaTkm Takoro noaxoda CTanu BbIABASTbLCSA MOCNE MOSB/IEHUS MPUIOXEHWUI, OPUEHTUPOBAHHbIX Ha MHTepHET.

CoeanHeHusl ¢ 6a30ii AaHHbIX TPeBYIOT BblAENEHMA CUCTEMHbBIX PECYPCOB, M ecnv H6asa AaHHbIX pacrnosiaraeTcs Ha cepBepe, TO Npwu
60/1bLIOM KOMMYECTBE K/IMEHTOB 3TO MOXET OblTb KPUTMUHO AN cepBepa. XOTA NOCTOSIHHOE COeAMHEHUE N MO3BOJIAET HEMHOMO YCKOPUTb
paboTy NpuNoXeHus, 06WniA Y6bITOK OT pacTpaTbl CUCTEMHbBIX PECYPCOB MPENMYLLECTBO B CKOPOCTW BbINOSHEHUS MPUTOXEHUS CBOAUT Ha
HeT.

daKT NI0Xoro MacwtTabmnpoBaHusl NPUIOXEHUI C NOCTOSIHHBLIM coeAMHEHNEM U3BecTeH AaBHO. CoeaAnHEHMe C Napon KIMEHTOB
obcnyxumBaeTcs npunoxeHmem xopowo, 10 knmeHToB o6cnyxmBatoTcst xyxe, 100 — MHOro xyxe...

B ADO .NET ucnonb3yeTtcs gpyrasa Moaenb A0CTyna — AOCTYN K OTCOEAMHEHHbIM AaHHbIM. pu 3TOM cOeaMHEeHMe yCTaHaBIMBAETCS NULWb Ha
TO BpeMsi, KOTopoe HeobX0oAMMO A/ MPOBeAEHUs onpeaeneHHON onepaunn Hag 6a3on AaHHbIX.

Moaenb AocTyna — MoAefnb KOMApoMUCCHas. B paae cnyyaeB oHa npourpbiBaeT No Npon3BoAUTENBHOCTU TPaAMLMOHHOM MoAenu, n ans
3TUX cny4vaeB pekomeHayetcsa smecto ADO .NET ucnonb3osatb ADO.

ADO .NET. JocTyn K 1aHHBIM

MNMpepnonaraeTcs, YTO K MOMEHTY HanuMcaHUsa NPUIOXKEeHUs COOTBETCTBYOLWAas 6a3a AaHHbIX yXe co3haHa.

O6bekTHaa moaenb ADO .NET peanusyeT OTCOeAMHEHHbIM A0CTYN K AaHHbIM. Mpu 3ToM B Visual Studio .NET cylwecTtByeT MHOXECTBO
BCTPOEHHbIX macTepoB v an3aiHepoB, KOTOpble NO3BOJISIIOT peann3oBaTb MexaHu3Mbl f4ocTyna kK B[l ewe Ha 3Tane pa3paboTku
MporpamMMHoOro Koaa.

C apyrov CTopoHbl, 3agava nosydeHus AoCTyna K AAaHHbIM MOXET 6biTb pelleHa HeMnoCpeACTBEHHO BO BPEMS BbIMOSIHEHUS MPUIIOXEHUS.
KoHuenunsa goctyna K gaHHbiM B ADO .NET oCHOBaHa Ha MCMoab30BaHUU ABYX KOMMOHEHTOB:

e HABOPA OAHHbIX (npeactaBnsieTcss 06beKkTOM knacca Dataset) co CTOPOHbI KIMEHTA. DTO JIOKaJlbHOE BPEMEHHOE XPaHUMLLE

AAHHbIX;
e MPOBAMAEPA OAHHbLIX (npeactaBnsieTcs o6beKTOM knacca DataProvider), 3To nocpeAHuUK, obecrneymBatowmnii B3anMoaencTemne
npunoXeHns 1 6asbl JaHHbIX CO CTOPOHbI 6a3bl AaHHbIX (B pacrnpeAenieHHbIX NPUIOXKEHUSIX — CO CTOPOHbI cepBepa).

MpuinoxeHue — noTpedUTelb TAHHbIX,
QbbekT —npeacTasuTens knacca DataSet npencrasnser

HABOP JAHHBIX — spemMeHHOE JI0KaNbHOE XpaHWIHILE UHDODMALMK

[TocpeTHUK MexIy noTpeduTeneM HHpOPMAaIi 1 6a30i NaHHBIX.
[Tposaiinep nannbix Data Provider

basza manHex. ABTOHOMHOE ¥ HE3ABMCHMOE OT NPHIOXKEHHA
XpaHWIHIIE HHQOPMATTHHH

ADO NET. O0bexkTHast MOAEIb

O6bekTHaa mogenb ADO .NET npeanonaraet cywecTBoBaHUe (Mpy HanucaHum npuioxeHusa ans pabotbl ¢ 6a30M AaHHbIX —
MCMOJIb30BaHME) ABYX MHOXECTB K/1aCCOB, BbIMOJIHAIOLWMX YETKO onpeaefieHHble 3aaaun npu pabote ¢ 6a30i AaHHbIX:



Krmaccrl oTcoeuieHubix 00hekTon | | Kilacehl I0ICOSIMHEHHBIX ODbEKTOB
DataSet ‘ Connection ‘
v

DataTable 9‘ DataView ‘ ‘ Transaction ‘
DataRow ‘ ‘ DataAdapter ‘

DataColumn | | Comand |
Constraint ‘ ‘ P\l-/dmmeu:r ‘

DataRelation | | DataReader |

Knaccbl noAcoeaAnHeHHbIX 06bEKTOB 06ecneymBaloT yCTaHOB/IEHNE COeANHEHUs C 6a30i AaHHbIX U yrnpaBfieHne 6a30i CO CTOPOHbI
NPUIOXEHUS; KNTacChl OTCOEAMHEHHbIX 06BEKTOB 06eCcrneunBaloT COXpaHeHNe, NCNONb30BaHWe 1 NpeobpasoBaHMe NosyYeHHoM oT 6a3bl
[aHHbIX UHDOPMALMK Ha CTOPOHE MPUIOKEHUS.

[anee paccMaTpuBatlOTCs KNacCbl OTCOEAMHEHHbIX 06beKkTOB 06bekTHOM Moaenn ADO .NET. x noagpo6bHOMY onncaHuo MNOCBSLWATCS
cnepyrowme pasgenbl nocobus. MNMpu 3TOM KNacCbl OTCOEAMHEHHbIX 06BbEKTOB MOTYT 6biTb CAMOCTOSITENIbHO UCMOJIb30BaHbl B MPUIOXEHNN
Hapsaay € 06blYHbIMM KOMMOHEHTAMW M 3/IEMEHTAMUN YMNpaBieHUs, AaXe ecnu B NPUIOXKEHUM N He npeanosaraeTcs opraHn3osbiBaTb paboTy
c 6a3aMu AaHHbIX.

DataTable
Kaxnabih 06bekT DataTable npeacraBnsieT ogHy Tabnuuy 6asbl gaHHbIX. Tabnnua B KaXAbli KOHKPETHbIA MOMEHT CBOEro CyL,eCTBOBaHUS
XapaKkTepusyeTtcs:

e CXEMOW Tabnuupl,
o COAEPXWMbIM Tabnuubl (MHbopmMauuen).

Mpun 3TtoM CXEMA Tabnuubl (CTpykTypa obbekTa DataTable) onpenensercs AByMsa Habopamu:

® MHOXEeCTBOM CT0/16L0B Tabnumubl (Habop DataColumns, COCTOSAWMM U3 MHOXeECTBa 06bekToB DataColumn),
® MHOXECTBOM OrpaHuyeHuin Tabnumubl (Habop Constraints, coCTOAWMM U3 MHOXeCTBa 06bekToB Constraint),

CoobpiTHg Kiaacca DataTable

B knacce onpepneneHbl YyeTblpe CO6bITI/IF|, KOTOpbl€ NO3BOMAKT NepexBaTbiBaTb U B Cily4vae HE06X0ANMOCTN OTMEHSTb U3MEHEHUS COCTOSTHUS
Tabnuubl AaHHBbIX.

1. NI3MeHeHns CTpOK.
e DataRowChanging — M3MEHEHUS BHOCSITCS B CTPOKY Tabnuupl.

ObbsiBNEeHME cooTBETCTBYHOWEro o6paboTumka cobbiTus UMEET BUA

private static void Row Changing( object sender, DataRowChangeEventArgs e )
e DataRowChanged - U3MeHEHWUS BHECEHbI B CTPOKY Tabnuubl.

O6bsiBNEeHNe cooTBeTCTBYlOWEero obpabotunka cobbiTua nMeeT BUA

private static void Row Changed( object sender, DataRowChangeEventArgs e )

MpvMep NporpaMMHOro Koaa Ana obbekTa — NpeacTaBUTens knacca DataTable;

using System;
using System.Data;

namespace DataRowsApplication00
{

class DataTester

{

DataTable custTable;

public void DTBuild ()

{

custTable = new DataTable("Customers");

// IobGaBigeM CTOJIOUKMA.
custTable.Columns.Add("id", typeof (int)):;
custTable.Columns.Add("name", typeof (string));

// OnpernesigeM [NEPBUUHBIA KJIOU.
custTable.Columns ["id"] .Unique = true;

custTable.PrimaryKey = new DataColumn[] { custTable.Columns["id"] };

// HobaBnseMm RowChanging event handler myis Hawen TaGIMLH.



custTable.RowChanging += new DataRowChangeEventHandler (Row Changing);
// HobamenseMm a RowChanged event handler nna Hawei TaOIMLE.
custTable.RowChanged += new DataRowChangeEventHandler (Row Changed) ;

}

public void RowsAdd (int id)
{
int x;
// IoGaBiseM CTPOKM.
for (x = 0; x < id; x++)
{
custTable.Rows.Add (new object[] { x, string.Format ("customer{0}", x) });
}
// ®uKCUPYWOTCS BCE M3MEHEeHMs, KOTOpHE ObUIM NPOM3BEOEHEl Hal Tabumuuen
// co BpeMeHM HocjenHero Be30Ba AcceptChanges.
custTable.AcceptChanges() ;
}

public void RowsChange ()

{

// Vi3MeHsieM 3HaYeHMe II0JIS hame BO BCEexX CTPOKaX.

// Bce uMeHa yOHUpanTCd, a Ha MX MeCTO

// nomcramisercs OyKBOCOUETaHME, COCTOslEee U3

// mnpedukca Vip M CTAporo BHAUEHMS CTPOKM KaXZOTO KJIMEHTA .
// Beuma cTpoxa customer5 - crana vip customer5.

foreach (DataRow row in custTable.Rows)
{

row["name"] = string.Format ("vip {0}", row["id"]):;

// VI mocjie BMeWAaTeJbCTBa Pe3yJbTAaTh CTAHOBATCS M3BECTHH
// obpaborumky coberrmsa Row Changing. A Tojky-ToO...
private static void Row Changing(object sender, DataRowChangeEventArgs e)
{
Console.WriteLine ("Row Changing Event: name={0}; action={1}",
e.Row["name"],
e.Action);

// AHaJNOTMYHO yCTpoeH obpaborumk Row Changed.
private static void Row Changed (object sender, DataRowChangeEventArgs e)
{
Console.WriteLine ("Row Changed Event: name={0}; action={1}",
e.Row["name"],
e.Action);
}
}
class Program
{
static void Main(string[] args)
{
DataTester dt = new DataTester();
dt.DTBuild() ;
dt .RowsAdd (10) ;
dt .RowsChange () ;
}
}
}

JincTuHr 18.1.

MNapameTp o6paboTumka cobbiTns DataRowChangeEventArgs obnagaeT ABYMS CBOMWCTBaMM (Action y Row), KOTOpble NO3BONSAIOT
onpeaenuTb N3MEHSIEMYIO CTPOKY U BbIMOSIHSIEMOE HaZ CTPOKOW aelcTBue. [elicTBME KOAUPYETCS 3HAaYEHUSIMU CrieumanbHOro
nepeyncneHus:

enum RowDataAction
{

Add,

Change,

Delete,

Commit,

Rollback,

Nothing

}

2. N3meHeHusa nonen (3neMeHTOB B CTpoKax Tabnumubl)
e DataColumnChanging — M3MEHEHMS BHOCATCS B MOJie CTPOKU AAHHbIX.

Ob6bsiBNEeHME cooTBETCTBYHOWEro o6paboTumka cobbliTUss UMEET BUA

private static void Column Changing
(object sender, DataColumnChangeEventArgs e)

e DataColumnChanged — namMeHeHUs 6bIM BHECEHbI B Mone CTPOKWU AaHHbIX.

Ob6bsBNEeHME cooTBETCTBYHOLWEro 06paboTumka cobbliTUs UMEEeT BUA



private static void Column Changed
(object sender, DataColumnChangeEventArgs e)

MapameTp obpaboTumka cobbiTns DataColumnChangeEventArgs e obnagaet TpeMs CBOMCTBaMMU:

CBOMCTBO OonucaHue
Column Get. ObbeKkT-npeacTaBuTesb knacca DataColumn ¢ U3MEHEHHBLIM 3HAaYeHMEM
ProposedValue Gets, sets, HoBoe 3HauYeHWe ANA MOMSA B CTPOKe
Row CTpoka, coaepxallas 3anucb C U3MEHSIEMbIM (M3MEHEHHbIM) 3HaYeHNEM

AHanorvyHbli NnpuMep. ToNbKO Tenepb NPorpaMMMpyeTCcsl peakums Ha Moaudukaumio ctonbua (noss), a He CTPOKMU:

using System;
using System.Data;

namespace DataColumnsApplication00
{
class DataTester

{
DataTable custTable;

public void DTBuild ()

{

custTable = new DataTable ("Customers") ;

// IHobaBigeM CTOJIOUKMA.
custTable.Columns.Add("id", typeof (int));
custTable.Columns.Add("name", typeof (string));

// OnpeznessieM [IEPBUYHHIL KJIOY.
custTable.Columns ["id"] .Unique = true;
custTable.PrimaryKey = new DataColumn[] { custTable.Columns["id"] };

// Hobamneume coburysa ColumnChanging handler nns TaGIIMIEH.
custTable.ColumnChanging +=
new DataColumnChangeEventHandler (Column Changing) ;
// Hobamnenme coburua ColumnChanged event handler mia Tabiauue.
custTable.ColumnChanged +=
new DataColumnChangeEventHandler (Column_Changed) ;

}

public void RowsAdd (int id)
{

int x;
// IloBaBrseM CTPOKM.
for (x = 0; x < id; =x++)

{
custTable.Rows.Add (new object[] { x, string.Format ("customer{0}", x) });
}
// ®ukcupyoTCa BCE M3MEHEHMS, KOTOPHE ObUIM NPOM3BEAEHH HAl TabJuuen
// cO BpeMeHM NocjienHero BH30Ba AcceptChanges.
custTable.AcceptChanges() ;
}

public void RowsChange ()
{
// Vi3MeHsgeM 3HadeHMe IIOJI name BO BCEeX CTPOKax.
foreach (DataRow row in custTable.Rows)
{
row["name"] = string.Format ("vip{O0}", row["id"]):;
}
}

// VI mocJyie BMemAaTeJbCTBa Pe3yJibTaThl CTAHOBSTCS M3BECTHEH
// ofbpaborumky coberrua Column Changing. A TOJKYy-TO...
private static void Column Changing
(object sender, DataColumnChangeEventArgs e)
{
Console.WritelLine
("Column Changing Event: name={0}; Column={1}; proposed name={2}",
e.Row["name"],
e.Column.ColumnName,
e.ProposedValue) ;

}

// RAHaNOTMYHO ycCTpoeH obpaBorumk Column Changed.
private static void Column_ Changed
(object sender, DataColumnChangeEventArgs e)

Console.WritelLine
("Column_Changed Event: name={0}; Column={1}; proposed name={2}",
e.Row["name"],
e.Column.ColumnName,
e.ProposedvValue) ;
}
}
class Program
{
static void Main(string[] args)

{



DataTester dt = new DataTester () ;
dt .DTBuild () ;
dt .RowsAdd (10) ;
dt .RowsChange () ;
}
}
}

JimcTuHT 18.2.
DataColumns

DataColumnCollection 3agaeT cxeMy Tabnuubl, ONpeaensis TMM AaHHbIX KaXA0W KOMOHKMU.

B knacce DataTable obbsaBneHo get-cBoncTBo DataColumns, ¢ MOMOLBK KOTOPOro MOXET ObiTb MOJyYeHa KOMNEeKUNs npuHaanexalmx
Tabnuuye ctonbuos.

public DataColumnCollection Columns {get;}

Bo3BpalaeTcs Konnekums o6bekToB — NpeacTaBuTenen knacca DataColumn Tabnuubl. Ecnin y o6bekTa-Tabnunubl HeT cTonbuos,
BO3BpallaeTcs null,

O6bekTbl — NpeacTaBuTeENM knacca DataColumn obpas3yT Habop DataColumns, KOTOPbIA SIBASETCS 06s3aTeflbHbIM 3/IEMEHTOM KaXXAoro
obbekTa — NpeacTaBuTens knacca DataTable,

3TN 06bEKTbI COOTBETCTBYIOT CTON6LUAM Tabnuubl, NPeacTaB/eHHON 06BbEKTOM — NpeacTaBUTeNeM Knacca DataTable,

O6bekT DataColumn coaepXuT MHbOPMaUUIo 0 CTpykType cTonbua (MeTagaHHble). Hanpumep, y 3Toro obbekta nMeeTcss CBOMCTBO Type,
onucbiBatoLee TMN AaHHbIX cTonbua.

TakXxe UMEeKTCs CBOWCTBA

ReadOnly,
Unique,
Default,
AutoIncrement,

KOTOpble, B YAaCTHOCTU, MO3BOJIAKT OrpaHN4YnUTb AMana3oH A0NYCTUMbIX 3Ha4YeHUr nons n onpeanennTb NopaA0K reHepauumn 3Ha4YeHun ans
HOBbIX AaHHbIX.

O6bekT DataColumn npeacraBisieT TUMN KOMOHKK B DataTable, 3T0o cTaHAapTHbIN 610K, NpeAHa3HaYeHHbIN AN MOCTPOEHUS CXEMbI
DataTable,

Kaxabih 06bekT DataColumn Kak 3/1IeMEHT CXeMbl XapaKTepulyeTcsi CO6CTBEHHbIM TUMOM, ONPeaesSOWNM TUM 3HAYEeHUN, KOTopbie
DataColumn coaepxuT.

Ecnu o6bekT DataTable co3paeTcs Kak OTCOeAMHEHHOE XpaHunuvwe uHdopmaumm, npeactasnsolee Tabnuuy 6asbl AaHHbIX, TMR cTonbua
06bekTa-Tabnumubl 4O/HKEH COOTBETCTBOBATb TUMNY cTonbua Tabnuubl B 6a3e AaHHbIX.

DataRows

COOEPXWMMOE Tabnuubl (HeNocpeACTBEHHO AaHHble) 3aAaeTcst HabopoM DataRows — 3T0 KOHKPETHOE MHOXECTBO CTpoyek Tabnuubl,
Kaxzaas 13 KOTopbIX sBnsieTcs o6beKToOM — npeacTaBuTenem knacca DataRow,

Ero meToabl n CBOMCTBa NpeacTaBieHbl B Tabnuue.

CBoMcTBa
HasErrors Bo3spallaeT 3HaYeHME, MOKa3blBalOLWEE, €CThb /Y OWNBKN B CTPOKE
Item MeperpyxeH. Bo3BpallaeT uan 3a4aeT AaHHble, COXPAHEHHbIE B YKa3aHHOM cTonbue.

B sa3bike C# 3TO CBOWCTBO SIB/ISIETCS MHAEKCATOPOM Knacca DataRow

ItemArray BosBpallaeT Uin 3agaeT BCE 3HAUEHUS AN 3TOW CTPOKM C MOMOLLbI MaccuBa
RowError BosBpalaeT WM 3a4aeT NoJib30BaTe/IbCKOe ONMcaHMe OWMBKM ANs CTPOKMU
RowState PBosBpallaeT TeKyLlee COCTOSAHME CTPOKM MO OTHOLWEHUI0 K DataRowCollection

Table Bo3BpawaeT 06bekT DataTable, coaep)alinii JaHHY CTPOKY
MeToab!
AcceptChanges CoxpaHseT BCe U3MEHEHUS, CAENaHHbIe C 3TOM CTPOKOMN CO BPEMEHW MOC/eAHero Bbi3oBa AcceptChanges
BeginEdit HaunHaeT onepauuio peaakTMpoBaHus obbekTa DataRow
CancelEdit OTMEeHSeT TeKyllee peaakTMpoBaHME CTPOKM
ClearErrors Ypanset ownbKku B CTpoKe, BK/OYas RowError y owmnbKn, ycrtaHoB/eHHble SetColumnError
Delete Ypandet DataRow
EndEdit MpekpallaeT peaakTMpoBaHNe CTPOKM
Equals (yHacnenoBaHo OT MNeperpyxeH. OnpenensieT, paBHbl 1 ABa 3K3eMmnaspa Object
Object)
GetChildRows MeperpyxeH. Bo3BpalwiaeT goyepHue CTpoku DataRow
GetColumnError MeperpyxeH. Bo3epaliaeT onucaHune ownbkm ana cronbua
GetColumnsInError BosBpallaer Maccus CTon6L0B, MMELWUX OLWN6KM
GetHashCode (yHacnepoBaHO OT Cny>XuT XaWw-@PyHKUMEN ANS KOHKPETHOro Tuna, NpuUroAeH AAs MCronb30BaHWs B anroputMax
Object) X3LWWPOBAHUSA U CTPYKTYpax AaHHbIX, HAanNnpumep B x3aw-Tabnuue
GetParentRow lMeperpy>xeH. Bo3spallaeT poanTenbCKyto CTPOKy DataRow

GetParentRows MeperpyxeH. Bo3BpallaeT poanTesbCKMe CTpokKn DataRow



GetType (yHacnegoBaHoO OT Bo3BpawaeT Type TeKkyLlero ak3emnasapa

Object)

HasVersion Bo3BpallaeT 3HayeHne, nokasblBalollee, CyLWecTBYeT JIn YKasaHHas Bepcus

IsNull MeperpyxeH. Bo3gpallaeT 3HauyeHne, nokasblBaloLlee, COAEPXUT N HySIEBOE 3HAYEHNEe YKa3aHHbIN
cronbel

RejectChanges OTMEeHSEeT BCE 3HaYeHUsl, BbIMOSHEHHbIE CO CTPOKOM MOC/e NocnefHero Bbi3oBa AcceptChanges

SetColumnError MeperpyxeH. YcTaHaBAMBaeT onucaHune owmnbkn ana cronbua

SetParentRow [Meperpy>xeH. YcTaHaBnInBaeT poAUTENIbCKYIO CTPOKY DataRow

ToString (yHacnegoBaHoO OT Bo3BpawaeT String, KOTOpbIA MNPeACTaBsSeT TeKywmn Object

Object)

3awmuieHHble MeToAabl
Finalize (yHacnegoBaHo oT  [epeonpeaeneH. Mo3BonseT 06bekTy Object nonbiTaTbCa 0CBO60AUTL PECYPChl U BbINOAHUTL Apyrue
Object) 3aBeplialolme onepaunn, nepes TeM Kak 0b6bekT Object 6yaeT YHMUTOXEH B npouecce cbopkmn Mycopa.

B s3bikax C# un C++ ansa dyHKUMn MHaANM3aLumm UCnosib3yeTcs CUHTAaKCUC AeCTpyKTopa

MemberwiseClone Co3aaeT HEMOJHYIO KOMUIO TeKkyllero Object
(yHacnenoBaHo oT Object)

SetNull YcTaHaBMBaeT 3HayeHne ykasaHHoro DataColumn Ha HyneBoe

DnemeHTbl 3TOoro Habopa ABNsATCA 06bekTaMu knacca DataRow, B 3ToM kflacce o6ecneymBaeTcsl HECKO/IbKO BAapMaHTOB peanv3auuu
cBoiCTBa Item, KOTOpble 06ecneYnBaloT HaBUraumio No MHOXECTBY 3anuceit o6bekTa DataTable U cOXpaHeHWe TEKYLUMX U3MEHEHUI
[aHHbIX, CAENaHHbIX 3@ TeKyLWMii ceaHC peAakTUpoBaHus 6asbl.

MocpenctBoM Habopa Rows peannsyeTcsi BOSMOXHOCTb CCbUIKM Ha nobyto 3anucb Tabnuubl. K nio6oi 3anmMcm MoxHO 06paTuTbCst HanpsiMyto,
M NMO3TOMY HE HY>XHbl METOAbI NO3ULMOHMPOBAHUS N NEPEMELLEHMS MO 3anucsm Tabnuubl.

B npuMepe ncnonb3yTcsa passinyHble BapuaHTbl MHAEKCauMn. o MHOXECTBY CTPOK MO3NLMOHMPOBAHUE NPOBOAMTCS MO LEsTI0YUCIIEHHOMY
3Ha4YeHUo UHAEKCa. Bbl60p 3anncu B CTpoKe Npomn3BoanTCAa NO CTPOKOBOMY 3HA4Y€HUIO, KOTOPOE COOTBETCTBYET UMEHU cronbua.

Mpumep:

private void PrintValues (DataTable myTable)

{

// ILiga Kaxmom CTPOKM, KOTOpas BXOOUT B COCTAB KOJUJIEKLUN

// cTpok oOBexkTa TaONIMLEH. . .

foreach (DataRow myRow in myTable.Rows)

{

// Hina xkaxmom guerkyu (croJsiflia) B CTPOKE. . .
foreach (DataColumn myCol in myTable.Columns)
{
// BeIIAaTb Ha KOHCOJIb e€e 3HaueHue!
Console.WriteLine (myRow[myCol]) ;

}

HN3menenne 1anubix B DataTable u cocTosinue cTpOKH Ta0IMIIbI

OcHoBHOM KOHTPOJ1b 3@ USMEHEHUAMU AAHHbIX B Tabnuue Bo3naraeTcs Ha CTPOKU — 06beKkTbl knacca DataRow,

[na cTpoku onpeaeneHbl HECKONbKO COCTOSIHWIA, KOTOpble 06bsAB/EHbI B NepeymcieHnm Rowstate, KOHTPOsIb 3@ COXPAHSEMOM B CTPOKax

Tabnuubl MHbDoOpMaumnen obecneynBaeTcs NOCPEeACTBOM OMPEAESEHUS COCTOSAHUS CTPOKK, KOTOpoe obecrneymBaeTcss 04HOMMEHHbIM
(RowState) cBOMCTBOM — U/ieHOM kjlacca DataRow,

CocTrosiHne OnucaHune
Unchanged CTpoka He M3MeHsNacb CO BPEMEHW 3arpy3ku npu nomowmn metoga Fill () nn6o c MOMeHTa Bbl30Ba MeToAa AcceptChanges ()
Added CTpoka 6bina gobasneHa B Tabnvuy, Ho MeToa AcceptChanges () elle He BbI3blBasICA

Deleted CTtpoka 6bina yaaneHa us tabnuupbl, Ho MeToa AcceptChanges () elle He BbI3blBanCcs
Modified  HekoTopble U3 Mosiei CTPOKK 6bIIN U3MEHEHBI, HO MeToA AcceptChanges () elle He Bbi3bIBanCs
Detached  Crtpoka HE ABMSETCA 2/IEMEHTOM KOJUIEKLWWN DataRows, Ee co3aany oT UMEHM Tabauubl, HO HE NOAK/IUYNAN

Hpumep. Co3ganune Tadaunbl, padoTa ¢ 3anucIMI

using System;
using System.Data;

namespace RollsO01l

// Pabora c Tabnmuiei:

// omnpemnesieHMe CTPYKTYPH TaOJIMLE,

// cbopka 3ammcu (CTPOKM TaOIMLE) ,

// mobaBjieHVe HOBOM 3anmucu B Tabauuy,
// uHIekcauus 3anucen,

// BHIOOP 3HAUEHMAI M[OJId B CTPOKE,

// W3MeHeHue 3anmucu.

public class RollsData

{
public DataTable rolls;
int rollIndex;



public RollsData ()

{

rollIndex = 0;

// Cospmaercsa ofwekT "Tabmmua".

rolls = new DataTable("Rolls");

// 3BamaoTcs ¥ [NONCOENMHSITCS CTOJIOMKM, KOTOPHE ONPEemessonT THUl TabJMIEH .
// KioueBoy crosber.

DataColumn dc = rolls.Columns.Add("nRoll", typeof (Int32));
dc.AllowDBNull = false;

dc.Unique = true;

//rolls.PrimaryKey = dc;

// Tpoume CTOJNOLEl, BHAUEHMS KOTOPEIX ONpemesanT buanueckue
// XapakTepuCTUKMU OOBEKTOB.
rolls.Columns.Add("Victim", typeof (Int32)) ;

// 3BHaueHMs KOOPIOMHAT.

rolls.Columns.Add("X", typeof (Single));
rolls.Columns.Add("Y", typeof (Single));

// Crapble 3HaUeHMs KOOPIAMHAT.

rolls.Columns.Add("lastX", typeof (Single));
rolls.Columns.Add("lastY", typeof (Single));

// CocraBjsoume LBeTa.

rolls.Columns.Add("Alpha", typeof (Int32));
rolls.Columns.Add("Red", typeof (Int32));
rolls.Columns.Add("Green", typeof (Int32));
rolls.Columns.Add("Blue", typeof (Int32));

}

// IobGaBiieHre 3anmcu B TabIMIy .
public void AddRow (int key,
int victim,

float x,
float vy,
float lastX,
float lasty,
int alpha,
int red,
int green,
int blue)

// HoBas cTpoKa CO3HaeTcs OT MMEHM TabJMLH,

// TUII KOTOPOM OINpeneJiseTCs MHOXECTBOM paHee

// moGaBiyieHHHX K Tabiuile CTOJOLOB. [IODOOGHEM OOpaszoM
// co3maHHas CTPOKA COLEPXUT KOPTEX Sueekr

// COOTBETCTBYOWETO THUIA.

DataRow dr = rolls.NewRow () ;
// 3amnoyiHeHMEe HSYeeK CTPOKMU.

dr["nRoll"] = key;

dr["Victim"] = victim;

dr["X"] = x;

dr["Y"] = y;

dr["lastX"] = lastX;

dr["lastY"] = lastY;

dr ["Alpha"] = alpha;

dr["Red"] = red;

dr ["Green"] = green;

dr["Blue"] = blue;

// Cos3pmaHHas ¥ 3aloJiHEHHas CTPoOKa
// mnomcoemmHseTcs kK Tabimie .
rolls.Rows.Add (dr) ;
}

// BHIOOpKA B3HAYEHMN OYEpPEenHOM CTPOKM TabJIMLE .
// Huuero ocobenHorTo. [jig HOCTylNa K 3amucu (CTPOKE) MCIOJb3YITCSH
// BEIpaxeHMs MHOEKCALMM O OTHOWEHMI K MHOXECTBY ROWS.
// Ina mocTyma K MOJi BEIOPAHHOM BanucCy MUCIOJIb3YyKTCH
// "MHOEeKCaTOopH-UOeHTUOMKaTOP" .
public void NextRow (ref rPoint p)
{

p.index = (int)rolls.Rows[rollIndex] ["nRoll"];
p.victim = (int)rolls.Rows[rollIndex] ["Victim"];
p.p.X = (float)rolls.Rows[rollIndex] ["X"];
p.p.Y = (float)rolls.Rows[rollIndex] ["Y"];
p.lastXdirection = (float)rolls.Rows[rollIndex] ["lastX"];
p.lastYdirection = (float)rolls.Rows[rollIndex]["lastY"];
p.c.alpha = (int) rolls.Rows[rollIndex] ["Alpha"];
p.c.red = (int) rolls.Rows[rollIndex] ["Red"];
p.c.green = (int) rolls.Rows[rollIndex] ["Green"];
p.c.blue = (int) rolls.Rows[rollIndex] ["Blue"];
p.cp.alpha = p.c.alpha - 50;
p.cp.red = p.c.red - 10;
p.cp.green = p.c.green - 10;
p.cp.blue = p.c.blue - 10;
rollIndex++; // VB3MeHMNM 3HaUYeHME MHIOEKCA CTPOKMU.

if (rollIndex == rolls.Rows.Count) rollIndex = 0;

}

// Ta xe BHOOpKa, HO B IapaMeTpax NOMNOJIHUTEJIbHO yKas3aH MHIEKC S3alyuCu.



public void GetRow (ref rPoint p, int key)
{

p.index = (int)rolls.Rows[key] ["nRoll"];

p.victim = (int)rolls.Rows[key] ["Victim"];

p.p.X = (float)rolls.Rows[key] ["X"];

p.p.Y = (float)rolls.Rows[key] ["Y"];
p.lastXdirection = (float)rolls.Rows[key] ["lastX"];
p.lastYdirection = (float)rolls.Rows[key] ["lastY"];
p.c.alpha = (int) rolls.Rows[key] ["Alpha"];

p.c.red = (int) rolls.Rows[key] ["Red"];

p.c.green = (int) rolls.Rows[key] ["Green"];
p.c.blue = (int) rolls.Rows[key] ["Blue"];
p.cp.alpha = p.c.alpha - 50;

p.cp.red = p.c.red - 10;

p.cp.green = p.c.green - 10;

p.cp.blue = p.c.blue - 10;

if (rollIndex == rolls.Rows.Count) rollIndex = 0;

// Vi3MeHseTCs 3HauYeHMe KOOPIOMHAT M CTaTycCa TOUKMU.
// 3HadueHMVe MOPSAOKOBOTO HOMepa OObekTa-lapaMeTpa MCIOJb3yeTCcs
// B kxadyecTBe NEpPBOTO MHAEKcCATopa, uMs cTojfua - B
// xadecTBe BTOPOTO. CKOPOCTHL BEHIIOJHEHMsS ONepauuy NPUCBauBaHMSA
// 3BHauUeHMs sAUYEeMKe OCTAaBJISeT XeJlaTb JIYydlero.

public void SetXYStInRow (rPoint p)

{

rolls.Rows[p.index] ["X"] = p.p.X;

rolls.Rows[p.index] ["Y"] p.p.Y;
rolls.Rows[p.index] ["lastX"] = p.lastXdirection;

rolls.Rows[p.index] ["lastY"] = p.lastYdirection;
rolls.Rows[p.index] ["Victim"] = p.victim;

}

public void ReSetRowIndex ()

{
rollIndex = 0;
}

}
}

JmcTuur 18.3.
Relations

B knacce DataSet onpepensercs CBOMCTBO Relations — Habop 06bEKTOB — NpeacTaBUTeNemn knacca DataRelations, Kaxablii Takon
06bEKT onpeaensieT CBSA3M Mexay CoCTaBnslowmMm obbekT DataSet obbekTamMm DataTable (Tabnuuamu). Ecnm B DataSet 6onee o4HOro
Habopa DataTable, Habop DataRelations GyaeT coaep)xaTb HECKONIbKO 06bEKTOB Tuna DataRelation, Kaxabli 06bEKT onpeaensier CBA3un
Mexay Tabnumuamm — DataTable, TakuMm 0b6pa3oM, B o6bekTe DataSet peanusyeTcs NOJHbIA HAabop 31eMEHTOB ANA YNpaB/ieHUs AaHHbIMY,
BKJIlOYas camu Tabnuubl, OrpaHUYEHNs N OTHOLWEHUS Mexay Tabnuuamu.

Constraints

O6bekTbl — NpeacTaBuTeNn Knacca Constraint B Habope Constraints obbekta DataTable no3BonseT 3agaTb Ha MHOXeCTBe 06beKTOB
DataTable pa3sinyHble orpaHnveHuns. Hanpumep, MOXHO co3aaTtbh 06bekT Constraint, rapaHTUPYIOWMNIA, YTO 3HAYEHME NOoAs Uan
HECKONbKMX nonern 6yayT yHMKanbHbl B npefenax DataTable,

DataView

O6bekTbl — NpeacTaBuTenu knacca bPatavView HE MPEAHA3HAYEHbDI ans opraHmsaumun Busyanmsauum obbektoB DataTable,

Mx Ha3HayeHMe — NPOCTOMN nocneaoBaTeNbHbIA AOCTYN K CTpOKaM Tabnuubl. O6bekTbl DataView gBnsa0TCS cpeacTBoM nepebopa 3anucen
Tabnuupl. Mpu obpaweHnn YEPE3 obbekT DataView Kk Tabnuue nosy4atoT AaHHble, KOTOPblE XPaHATCSA B 3Tolh Tabauue.

DataView Henb3s paccmatpuBaTth Kak Tabnuuy. DataView He MoxeT obecneunTb npeacTtaBneHme Tabnuy. Takxe DataView He MoxeT
obecneunTb NckIYeHns n gobasnexHms ctonbuos. Takmum obpasom, DataView HE sBnsieTcs cpeacTBOM npeobpasoBaHUst MCXOAHOMN
nHdopMaumm, 3adukcmpoBaHHoM B Tabnvue.

Mocne co3aaHust obbekTa DataView y ero HaCTPOMKKM Ha KOHKPETHYIO Tabnuuy MosiBASETCS BO3MOXHOCTb nepebopa 3anucei, ux
bunbTpauumn, Noncka u COpTUPOBKMU.

DataView npegocrtaBndeT cpeacresa AMHaMUYeCKoro npeacraBiieHnsa Ha6opa AaHHbIX, K KOTOPOMY MOXHO NMPUMEHUTb pa3/iIniHble BbIpUAHTLI
COPTMPOBKM N DUIbTpaLMM Ha OCHOBE KpUTEpUEB, obecneumBaeMblx 6a30i AaHHbIX.

Knacc DataView obnagaet 60sbWMM HabOPOM CBOMCTB, METOAOB M COBLITUI, YTO MO3BOJISIET C NMOMOLLbI 06bekTa — NpeacTaBUTENs knacca
DataView co3gaBaTb pasfiMuHble NpeacTaBieHUs AaHHbIX, coaepxalumxca B DataTable,

Ncnonb3ys 3TOT 06bEKT, MOXHO MpeAcTaBnAaTb coaepxalmnecs B Tabnuue AaHHbIE B COOTBETCTBMU C TEM UM MHBIM MOPSAKOM COPTUPOBKM,
a TaKXe opraHuM3oBaTb pa3/iIniHble BapUaHTbI Cbl/l}'IpraLl,MM AaHHbIX.

DataView npegocrtaBndeTr AVMHaMUYecKuii B3rnsa Ha cogepxxnmoe Tabauubl B 3aBUCUMOCTU OT YCTaHOBJIEHHOIO B Tabnuue nopsaaka
npeacrtaBneHna u BHOCUMbIX B Tabnnubl N3SMEHEHWIA.

DyHKLUMOHaNbHO peanusauns DataView oTnnyaeTcs oT MeTofa Select, onpeaeneHHoro B DataTable, KOTOpbIA BO3BpaLlaeT MaccmB
DataRow(CTpOK)



ﬂﬂﬂ ynpaBneHna yCtTaHOBKaMU npeactaBneHna Ana Bcex Ta6ﬂMLL BXOoAAWNX B DataSet, NUCNoNb3yeTca 06beKkT — npeacrtaBuTeENb KiacCa
DataViewManager,

DataViewManager npeaocTaBnsieT yaobHbI cnocob ynpaBneHns napaMmeTpaMn HacTPOMKM NpeacTaB/ieHUS MO YMOSTYAHUIO AN KaXAown
Tabnuupl.

IIpumepsl ucnoab3zoBanus DataView

[ns opraHusauum npocMoTpa UHdopMaLmMm, coxpaHsemMol 06bekToM-NpeacTaBuTenem knacca DataTable yepe3 06bekT — NpeacTaBuTeNb
Knacca DataView, 3TOT 06bEKT HEO6XOAMMO CBA3aTb C Tabnnuen.

Takum obpasoM, B NpUIOXKEHUM co3aaeTcs (He3aBMCUMBbIN!) Bbloep, KOTOpPbI CBSI3biBaeTCs C Tabnuuen.
NTak, nmeem

DataTable tbl = new DataTable ("XXX"); // OOwsaBneH u omnpeneseH obvexkr "rabmmua".
DataView vie; // Cceuika Ha BboEp.

vie = new DataView(); // Coszmamm...
vie.Table = tbl; // HpuBgsanu Tabauuy K BLOEPY.

// MoxHO U Tax. ..
vie = new DataView(tbl); // Co3manu u cpasy NPUBE3aJM. . .

YnpaBieH1e BbloEPOM TaKXe OCYLLECTBASIETCS MOCPEACTBOM Pa3fIMUHbIX AOCTATOYHO MPOCTbIX MAaHUMNYNSUMIA, BKIOYas U3MEHEHWUE CBOWCTB
obbekTa. HanpuMmep, cCoOpTUpOBKa BKJIOYAETCA ClieaytowmnM 06pasom:

// llpenmojlaraeTcs HalMuMe KHOIIOUYHEIX [epekJiodaTesei,

// B 3aBUCHMMOCTM OT COCTOSHMS KOTOPHIX B CBOMCTBe Sort
// BboOEpa BLHCTAaBJSAETCS B KadeCTBE 3HAYEHUS MMsS TOTO MM
// wmHOTO Ccroybua. Pe3ynbTaT COPTUPOBKM CTAHOBUTCS BUIEH
// HemocpencTBEHHO [OCJe Nepernauy mHbopMauuy OOBEKTY,
// oTBeuanmeMy 3a IeMOHCTpauuio Tabyimuel (rpDataGreed) .

if (rBN.Checked) rd.view.Sort = "nRoll";
if (rBX.Checked) rd.view.Sort = "X";
if (rBY.Checked) rd.view.Sort = "Y";
this.rpDataGrid.DataSource = rd.view;

Cneaylowmii NpuMep KoZa AEMOHCTPUPYET BO3MOXHOCTM MOUCKA, peannsyeMble 06bEKTOM — NpPeACcTaBUTENEM Knacca Dataview,
CopTupoBKa obecneymBaeTcs BapMaHTaMM MeTogoB Find y FindRows, KOTOpble CMOCO6HbLI B Pa3/IMYHOWM peanvMsaunmn BocnpuMHMMaTb
oTAEeNbHbIE 3HAYEHUS UM MAcCUBbl 3HAUEHUA.

Monck MHbopMaunmn NpPoBoAMTCS Mo cToNbuaM, NpeaBapuUTeNIbHO NepeYnCciiEHHbIM B CBOMCTBE Sort, MNpu Heya0BNETBOPUTENLHOM
pe3synbTaTe Noucka mMetos Find Bo3BpallaeT oTpuuaTenbHoe 3HauyeHue, MeToa FindRows — HyneBoe.

B cnyyae ycnexa metoga Sort Bo3BpallaeTcs MHAEKC MepBOi HaAeHHOW 3anucy. Mo 3TOMy MHAEKCY MOXHO MOSYUYMTb HEMOCPEeACTBEHHbI
[OCTYM K 3anucu:

// BEICTaBMIM BHAUEHME MHIEKCa

int findIndex = -1;

// Touck B crTpoke mo nojo "nRoll" (ULeslounMciieHHENT cTojybel)
rd.view.Sort = "nRoll";

try

{

// TlpoBepka Ha COOTBETCTBME THIA.
int.Parse(this.findTtextBox.Text) ;

// CaMm mouck.

findIndex = rd.view.Find(this.findTtextBox.Text) ;
}

catch (Exception el)

{

this.findTtextBox.Text = "Integer value expected...";

// TlpoBepka pes3yJibTaTosB.

if (findIndex == -1)

{

this.findTtextBox.Text = "Row not found: " + this.findTtextBox.Text;
}

else

{
this.findTtextBox.Text =

"Yes :" + rd.view[findIndex] ["nRoll"].ToString() +
", + rd.view[findIndex] ["X"].ToString() +
"o + rd.view[findIndex] ["Y"].ToString() ;

JmcTunr 18.4.

MpumeHeHne MeToda FindRows, B cnyyae ycrnewHoro 3aBepLlieHns nomcka Bo3BpaLLaeTCs MacCUB 3arnuncen, 3NeMeHTbl KOTOPOro MoryT 6biTb
BblbpaHbl NOCPeACTBOM UMka foreach:

// MaccuB OJig [OJIyYeHMS pesyJbTaTOB [I0MCKa
DataRowView[] rows;

// Touck B crTpoke mno nojo "nRoll" (ULesiounMciieHHENT cTojybel)



rd.view.Sort = "nRoll";

try

{

// TlpoBepka Ha COOTBETCTBME THUIA.

int.Parse (this.findTtextBox.Text) ;

// CaMm mnowuck. Bos3BpamaeTrcs MacCUB rOWS.

rows = rd.view.FindRows (this.findTtextBox.Text) ;
}

catch (Exception el)

{

this.findTtextBox.Text = "Integer value expected...";

// TlpoBepka pes3yJibTaTos.

if (rows.Length == 0)

{

this.findTtextBox.Text = "No rows found: " + this.findTtextBox.Text;
}

else

{

foreach (DataRowView row in rows)
{
this.findTtextBox.Text =
row["nRoll"] .ToString() +

"o + row["X"].ToString() +
"o + row["Y"].ToString() ;

JincTuHr 18.5.

B npuMepe AeMOHCTpMpyeTCs B3anMoAencTBMe aBTOHOMHOWN Tabnuubl 1 "3aToyeHHOro" noa Hee Bbioepa. 3anucu B Tabnuuy MOXHO
[06aBNSTb Kak HEMoCpeACTBEHHO, Tak U Yepes Bbloep. MNpun 3TOM HEO6X0ANMO COBepLUATb HEKOTOPOE KOJIMYECTBO AOMOSHUTENbHbIX
[elcTBUIN. Yepes Bbloep e oOpraHuM3yeTcsi MOUCK 3anucen.

using System;

using System.Data;

using System.Drawing;

using System.Collections;
using System.ComponentModel;
using System.Windows.Forms;

namespace Lights01

{
public class DataViewForm : System.Windows.Forms.Form

{

private System.ComponentModel.Container components = null;
DataTable dt; // Tabmuua.

DataColumn cl, c2; // Cronbusl TabJILb.

DataRow dr; // CTpoka TabuLE.

DataView dv; // Bbioep TabIiMLb.

DataRowView rv; // Bblep CTPOKM TaBJIMLEL.

int currentCounter; // CueTuuk TeKylWel CTPOKM IJid Bbepa TabJIMLE .

private System.Windows.Forms.DataGrid dG;

private System.Windows.Forms.DataGrid dGforTable;
private System.Windows.Forms.Button buttPrev;
private System.Windows.Forms.Button buttFirst;
private System.Windows.Forms.Button buttLast;
private System.Windows.Forms.Button buttonFind;
private System.Windows.Forms.TextBox demoTextBox;
private System.Windows.Forms.TextBox findTextBox;
private System.Windows.Forms.Button buttonAdd;
private System.Windows.Forms.Button buttonAcc;
private System.Windows.Forms.GroupBox groupBoxl;
private System.Windows.Forms.GroupBox groupBox2;
private System.Windows.Forms.Button buttNext;

public DataViewForm ()

{

InitializeComponent () ;

CreateTable () ;

dG.DataSource = dv;

dGforTable.DataSource = dt;
currentCounter = 0;

rv = dv[currentCounter];

demoTextBox.Text = rv["Item"].ToString() ;

}

protected override void Dispose( bool disposing )

if( disposing )

{ if (components != null)
{components.Dispose();

}



}
base.Dispose ( disposing );

}
#region Windows Form Designer generated code

// Required method for Designer support - do not modify
// the contents of this method with the code editor.

private void InitializeComponent ()
{
this.dG = new System.Windows.Forms.DataGrid() ;
this.demoTextBox = new System.Windows.Forms.TextBox () ;
this.buttPrev = new System.Windows.Forms.Button () ;
this.buttNext = new System.Windows.Forms.Button () ;
this.buttFirst = new System.Windows.Forms.Button () ;
this.buttLast = new System.Windows.Forms.Button () ;
this.findTextBox = new System.Windows.Forms.TextBox () ;
this.buttonFind = new System.Windows.Forms.Button() ;
this.buttonAdd = new System.Windows.Forms.Button () ;
this.dGforTable = new System.Windows.Forms.DataGrid() ;
this.buttonAcc = new System.Windows.Forms.Button () ;
this.groupBoxl = new System.Windows.Forms.GroupBox() ;
this.groupBox2 = new System.Windows.Forms.GroupBox() ;
((System.ComponentModel.ISupportInitialize) (this.dG)) .BeginInit() ;
((System.ComponentModel.ISupportInitialize) (this.dGforTable)) .BeginInit() ;
this.groupBoxl.SuspendLayout () ;
this.groupBox2.SuspendLayout () ;
this.SuspendLayout () ;
//
// dG
//
this.dG.DataMember = "";
this.dG.HeaderForeColor = System.Drawing.SystemColors.ControlText;
this.dG.Location = new System.Drawing.Point (8, 80);
this.dG.Name = "dG";
this.dG.Size = new System.Drawing.Size (280, 128);
this.dG.TabIndex = 0;
this.dG.MouseDown +=

new System.Windows.Forms.MouseEventHandler (this.dG_MouseDown) ;
//
// demoTextBox

//
this.demoTextBox.Location = new System.Drawing.Point (152, 48);
this.demoTextBox.Name = "demoTextBox";

this.demoTextBox.Size = new System.Drawing.Size (128, 20);
this.demoTextBox.TabIndex = 1;

this.demoTextBox.Text = "";

//

// buttPrev

//

this.buttPrev.Location = new System.Drawing.Point (189, 16);
this.buttPrev.Name = "buttPrev";

this.buttPrev.Size = new System.Drawing.Size (25, 23);
this.buttPrev.TabIndex = 2;

this.buttPrev.Text = "<-";

this.buttPrev.Click += new System.EventHandler (this.buttPrev Click);
//

// buttNext

//
this.buttNext.Location = new System.Drawing.Point (221, 16);
this.buttNext.Name = "buttNext";

this.buttNext.Size = new System.Drawing.Size (25, 23);
this.buttNext.TabIndex = 3;

this.buttNext.Text = "->";

this.buttNext.Click += new System.EventHandler (this.buttNext Click);
//

// buttFirst

//
this.buttFirst.Location = new System.Drawing.Point (157, 16);
this.buttFirst.Name = "buttFirst";

this.buttFirst.Size = new System.Drawing.Size (25, 23);
this.buttFirst.TabIndex = 4;

this.buttFirst.Text = "<<";

this.buttFirst.Click += new System.EventHandler (this.buttFirst Click);
//

// buttLast

//
this.buttlLast.Location = new System.Drawing.Point (253, 16);
this.buttLast.Name = "buttLast";

this.buttLast.Size = new System.Drawing.Size (25, 23);
this.buttLast.TabIndex = 5;

this.buttLast.Text = ">>";

this.buttLast.Click += new System.EventHandler (this.buttLast Click);
//

// findTextBox

//
this.findTextBox.Location = new System.Drawing.Point (8, 48);
this.findTextBox.Name = "findTextBox";

this.findTextBox.Size = new System.Drawing.Size (128, 20);



this.findTextBox.TabIndex = 6;
this.findTextBox.Text = "";

//

// buttonFind

//

this.buttonFind.Location = new System.Drawing.Point (88, 16);
this.buttonFind.Name = "buttonFind";

this.buttonFind.Size = new System.Drawing.Size (48, 23);
this.buttonFind.TabIndex = 7;

this.buttonFind.Text = "Find";

this.buttonFind.Click += new System.EventHandler (this.buttonFind Click);
//

// buttonAdd

//
this.buttonAdd.Location = new System.Drawing.Point (8, 16);
this.buttonAdd.Name = "buttonAdd";

this.buttonAdd.Size = new System.Drawing.Size (40, 23);
this.buttonAdd.TabIndex = 8;

this.buttonAdd.Text = "Add";

this.buttonAdd.Click += new System.EventHandler (this.buttonAdd Click);
//

// dGforTable

//

this.dGforTable.DataMember = "";

this.dGforTable.HeaderForeColor = System.Drawing.SystemColors.ControlText;
this.dGforTable.Location = new System.Drawing.Point (8, 24);
this.dGforTable.Name = "dGforTable";

this.dGforTable.Size = new System.Drawing.Size (272, 120);
this.dGforTable.TabIndex = 9;

//

// buttonAcc

//

this.buttonAcc.Location = new System.Drawing.Point (8, 152);
this.buttonAcc.Name = "buttonAcc";

this.buttonAcc.Size = new System.Drawing.Size (40, 23);
this.buttonAcc.TabIndex = 10;

this.buttonAcc.Text = "Acc";

this.buttonAcc.Click += new System.EventHandler (this.buttonAcc Click);
//

// groupBoxl

//

this.groupBoxl.Controls.Add(this.buttonAcc) ;
this.groupBoxl.Controls.Add(this.dGforTable) ;

this.groupBoxl.Location = new System.Drawing.Point (6, 8);
this.groupBoxl.Name = "groupBoxl";

this.groupBoxl.Size = new System.Drawing.Size (298, 184);
this.groupBoxl.TabIndex = 11;

this.groupBoxl.TabStop = false;

this.groupBoxl.Text = "Tabiuua kak oHa ecTb ";

//

// groupBox2

//
this.groupBox2.Controls.Add
this.groupBox2.Controls.Add
this.groupBox2.Controls.Add
this.groupBox2.Controls.Add
this.groupBox2.Controls.Add
this.groupBox2.Controls.Add
this.groupBox2.Controls.Add(this.dG) ;
this.groupBox2.Controls.Add(this.buttonAdd) ;
this.groupBox2.Controls.Add(this.findTextBox) ;
this.groupBox2.Location = new System.Drawing.Point (8, 200);
this.groupBox2.Name = "groupBox2";

this.groupBox2.Size = new System.Drawing.Size (296, 216);
this.groupBox2.TabIndex = 12;

this.groupBox2.TabStop = false;

this.buttPrev);
this.buttonFind) ;
this.buttFirst);
this.buttLast) ;
this.demoTextBox) ;

(
(
(
(
(
(this.buttNext) ;
(
(

this.groupBox2.Text = "Bup uepes Bbioep";

//

// DataViewForm

//

this.AutoScaleBaseSize = new System.Drawing.Size (5, 13);

this.ClientSize = new System.Drawing.Size (312, 421);
this.Controls.Add(this.groupBox2) ;

this.Controls.Add(this.groupBoxl) ;

this.Name = "DataViewForm";

this.Text = "DataViewForm";
((System.ComponentModel.ISupportInitialize) (this.dG)) .EndInit () ;

((System.ComponentModel.ISupportInitialize) (this.dGforTable)) .EndInit () ;
this.groupBoxl.ResumeLayout (false) ;

this.groupBox2.ResumelLayout (false) ;

this.ResumelLayout (false) ;

}

#endregion

private void CreateTable ()

{

// Cosmaercsa Tabminua.
dt = new DataTable("Items");



// CrTonbubl TaGJMLE. . .

// VMa nepBoro crosibua - id, Tun 3HaudeHus - System.Int32.
cl = new DataColumn ("id", Type.GetType ("System.Int32"));
cl.AutoIncrement=true;

// Vima BTOpOTO crosibua - Item, Tun 3HadeHmusa — System.Int32.
c2 = new DataColumn("Item", Type.GetType ("System.Int32"));

// K Tabnuie HobaBygoTCs OOBEKTH-CTOJIOLH. . .
dt.Columns.Add(cl) ;
dt.Columns.Add(c2) ;

// A BOT MaccubB CTOJOLOB (3HEChb OH M3 ONHOTO 3JIEMEHTa)

// DOjs opraHmMs3aumy NEepBUYHOTO KJoUa (MHOXECTBA [NEPBMUYHEIX KIIOYEN) .
DataColumn[] keyCol= new DataColumn([1];

// W BOT, COOCTBEHHO, kKak B Tabiuie 3amaeTcs MHOXECTBO [NEePBUUHBIX KJIOYEl.
keyCol[0]= cl;

// CeoiicTBy OOBekTa t nepemaercsd MAaCCUB, CONEPXAaLMA CTOJIOLL, KOTOPHE

// dopMmmpyemas Tabmuua t OymeT BOCHPUHMMATL KaK [IE€PBUUHEE KJIOUM.
dt.PrimaryKey=keyCol;

// B Tabmuuy mnobasnsercsa 10 rows.

for(int 1 = 0; 1 <10;i++)

{
dr=dt .NewRow () ;
dr["Item"]= 1i;
dt.Rows.Add(dr) ;

// TIpMHATbL M3MEHEeHNS.

// Tak NpOMUBBOOMUTCA OOHOBJIEHVWE TaBJIMLE .

// CBemeHums O HOBHX M3MEHEHMAX U NOOABJIEHUIX OyOyT OUKCUPOBATLCH
// BOJIOTH IO HOBOTO OOHOBJIEHMS.

dt .AcceptChanges() ;

// 3mnechb MBI NPUMEHMM CIELUATM3UPOBAHHE KOHCTPYKTOP, KOTOPHIA
// 3amacT 3HauveHusa csoiicTB Table, RowFilter, Sort, RowStateFilter
// obbexkTa DataView B OByX onepaTopax KoIa...

//dv = new DataView(dt); // BmecTo sTOTO...

// OnpegejsieHre TOrO, YTO AOCTYNHO uYepes3 OOBLEeKT - MpelncTaBuTesb DataView.
// 3amaBaTb MOXHO B Bume OMTOBOM CyMMEl 3HAUeHM. J He BCe 3HAUeHMA cpasy!
// CyMMa BCeX 3HAUeHUM — MNPOTUBOPEUYMBOE codeTaHue!

// A MOXHO Jy IejaThb 3TO IO OTIEJBHOCTU?

DataViewRowState dvrs = DataViewRowState.Added |
DataViewRowState.CurrentRows |
DataViewRowState.Deleted |
DataViewRowState.ModifiedCurrent |

//DataViewRowState.ModifiedOriginal |
//DataViewRowState.OriginalRows |
//DataViewRowState.None |

// 3Banucu He OTOBPAaXamnTCH.

DataViewRowState.Unchanged;

// BOT Takoe XUTpoe OOBSABJIEHME. . .

// Tabnuua,

// | 3HAUEeHMEe, OTHOCUTEJIbHO KOTOPOTO NPOBOAUTCH COPTMPOBKA,
// | I

// | | mMmsa crTosybua, 3HadyeHus KOTOPOTO COPTUPYIOTCS,

// | I

// | | | cocrasnennoe 3HaueHue DataViewRowState.

// | I |

dv = new DataView(dt, "", "Item", dvrs);

}

private void buttNext Click(object sender, System.EventArgs e)
{

if (currentCounter+l < dv.Count) currentCounter++;

rv = dv[currentCounter];

demoTextBox.Text = rv["Item"].ToString() ;

}

private void buttPrev Click(object sender, System.EventArgs e)
{

if (currentCounter—-1 >= 0) currentCounter—--;

rv = dv[currentCounter];

demoTextBox.Text = rv["Item"].ToString() ;

}

private void buttFirst Click(object sender, System.EventArgs e)
{

currentCounter = 0;

rv = dv[currentCounter];

demoTextBox.Text = rv["Item"].ToString() ;

}

private void buttLast Click(object sender, System.EventArgs e)
{



currentCounter =dv.Count - 1;
rv = dv[currentCounter];
demoTextBox.Text = rv["Item"].ToString();

}

private void dG_MouseDown
(object sender, System.Windows.Forms.MouseEventArgs e)
{
currentCounter = dG.CurrentRowIndex;
rv = dv[currentCounter];
demoTextBox.Text = rv["Item"].ToString() ;

}

// Peanmmsauyms nomcka TpebyeT CHIeLMaljibHOTO ONemeJIeHMs [NOpsanKa

// COPTMPOBKM CTPOK, KOTOPHIM IOJIXEH BaXaBaTbCs B KOHCTPYKTOPE.
private void buttonFind Click(object sender, System.EventArgs e)
{

int findIndex = -1;

// CHauaryia mpoBepseM CTPOKY Ha COOTBETCTBME (OPMATYy OTHCKMBAEMOTO
// 3HaueHud.
// B HameMm ciydae CTPOKAa IMOJDKHA NPeOBpPaszOBEIBATHCHA B LEJOUYUCICHHOE
// 3HaueHue.

try

{
int.Parse (findTextBox.Text) ;

}

catch

{
findTextBox.Text = "HenpaBWJIbHO 3amaH HOMEp...";
return;

findIndex = dv.Find(findTextBox.Text) ;

if (findIndex >= 0)
{

currentCounter = findIndex;

rv dv [currentCounter];

demoTextBox.Text = rv["Item"].ToString() ;
}
else
{

findTextBox.Text = "He nHammm.";

private void buttonAdd Click(object sender, System.EventArgs e)

// Tlpy co3maHMy HOBOM BamMCy CPenCTBaMy Bblepa TabIuLE,

// CBSB3aHHEIM C HMM BbIEP CTPOKM [NE€PEexXOIUT B cocTosHMe rv.IsNew.

// Tlpy 2TOM B HEMCTBUSAX ITUX OOBEKTOB €CThb CBOS JIOTMKA.

// VI ecniy Tyma He BMENMBATLCS, NPM CO3LOAHUM OUEPEIHON 3alucCyh

// mnpenemymas 3anych CUMTAETCsS NPUHATOM M BKJIOYAETCS B TabIMULy

// aBTOMATHYECKMU.

// KOHTpOJMpYysS COCTOAHMS Bbioepa CcTpoku (rv.IsEdit || rv.IsNew),

// MBI MOXEM MNPEeNOTBPATUTL MIPOLIEeCC [IOCJIEeNOBATEJILHOTO aBTOMATUUECKOTO
// oBHOBJeHMs Tabimulbl. Bce [NOL KOHTPOJIEM.

if (rv.IskEdit || rv.IsNew) return;
rv = dv.AddNew () ;
rv["Item"] = dv.Count-1;

}

private void buttonAcc Click(object sender, System.EventArgs e)
{

// VI BOT MBI BMEWAJMCHL B POLECC.

// IobamBjieHMe HOBOM 3anMcy B TabJuly CTAHOBUTCSH BO3MOXHEM JIMIIb
// mocjie SBHOTO BaBeplleHMs PenNaKTUPOBAHMSA NPEebOylei 3alucu.

// Bes 5TOTO MNOMNEITKM CO3IaHMs HOBOM 3ammucu OJIOKMPYIOTCS.

// 3aBepumTb penakTUPOBAaHMUE.

rv.EndEdit () ;

// TIpMHATbL M3MEHEHNS.

// Tak NPOM3BOOMTCS OOHOBIIEHME TaOJIMLEL.

// CBeneHMs O HOBHX M3MEHEHMSX M LoOaBileHMsx OymyT QuUKCUpPOBATHCS
// BHOJIOTH IO HOBOTO OOHOBJIEHMS.

dt .AcceptChanges() ;

JincTuHr 18.6.

DataSet

B pamkax oTcoeanHeHHoi moaenun ADO .NET o6bekT DataSet cTaHOBUTCS BaXHbIM 3/1EMEHTOM TEXHOMOMMMN OTCOEANHEHHOIO AOCTYNa.
O6bekT-npeactasutens DataSet MPEACTABJIAET MHOXECTBO TABJIUL.



[Onsa ycnewHoro pelleHus 3agauv npeacraBfieHust B DataSet'e ecTb Bce Heobxoaumoe. Ero dyHKUMOHabHble BO3MOXHOCTU MO3BONSIOT
3arpy3uTb B JIOKaJIbHOE XPaHUMLLE Ha CTOPOHE MPUIOXKEHUS AaHHble u3 nboro agonyctumoro ans ADO .NET mnctouHuka: SQL Server,
Microsoft Access, XML-dann.

B uMcne paHHbIX — YIEHOB 3TOro Kacca uMeeTcst Habop Tables, O6beKkT DataSet MoxeT coaepaTb TabsuvLbl, KONMYECTBO KOTOPbIX
OrpaHNYMBaETCA NULLb BO3MOXHOCTSIMW Habopa Tables,

Ons kaxpaon Tabnuubl — anemeHTa Habopa Tables moxeT 6bITb (M, €CTeCTBEHHO, A0/KHA ObITb) onpeaeneHa CTpykTypa Tabnuubl. B
cnydae, Korga npusoxeHue B3anMOAENCTBYET C peanbHOW 62301 AaHHbIX, CTPyKTypa Tabnuuy B DataSet'e goskHa COOTBETCTBOBaTb
CTPYKType Tabnuuy B 6a3e faHHbIX. DataSet — 3T0 Haxoaswuiics B NnamMsatTv 06bekT ADO .NET, ucnonb3ayembiii B MpUIOXKEHUN ANs
npeacTaBfeHns AaHHbIX; OH OMpeaensieT CornacoBaHHy pensuMoHHYo Moaenb 6a3sbl JaHHbIX, KOTOpasi He 3aBUCUT OT MCTOYHUKA
copepicalumxca B HeM AaHHbIX. CTeneHb NOSHOTLI MOAENN OMpeAenseTcs 3ajadammn, KoTopble peliaeT npuioxeHune.

0O6bekT DataSet MOXeT NpeacTaBnsATb abCoMOTHO TOUHYO MoAenb 6asbl AaHHbIX, U B TAKOM C/lydae 3Ta MoAesb Ao/KHa 6yaeT BK/oYaTb
MOJIHbIA Habop CTPYKTYPHbIX 3/1IeMEHTOB 6a3bl AaHHbIX, BKJloUas Tabnuvubl, coaepXxalme AaHHble, C YYETOM YCTAHOB/IEHHbIX OrPaHUYEHU U
OTHOLUEHWUI Mexay Tabnuuamu.

Coaepxallytocs B 06bekTe DataSet MHPOPMaUMIO MOXHO U3MEHATb HE3ABMCMMO OT UCTOYHMKA AaHHbIX (OT camoit B). CooTBeTCTBYOLME
3HayeHUs POPMUPYIOTCA HEMOCPEACTBEHHO B NporpaMMe 1 A06aBAsatoTCa B Tabnumubl.

Mpu paboTe c 6a30l AaHHbIX AaHHblE MOFYT CObMpaTbCa U3 pasHbix Tabnuy, NokanbHoOe NpeacTaB/ieHNe KOTopbix obecneynsaeTcs
pasnnyHbIMM 06beKTaMM — NpeacTaBUTENsIMM knaccoB DataSet, B knacce DataSet onpeaeneHo MHOXECTBO NMeperpy)XeHHbIX METOL0B
Merge, KOTOpble MO3BONAKT 06beANHATL COAEPXKMMOE HECKONbKUX 06beKkToB DatasSet,

Joboli 06bekT-npeacTaBuTeNb Knacca DataSet no3BonseT opraHWM3oBaTb YTEHWE U 3aNUCb COAEPXUMOro (TeopeTuyeckn — nHgopmaumm us
6a3bl) B ann nam obnactb NnamMsaTu. MpuM 3TOM MOXHO YMTaTb U COXPaHATb:

e TOJIbKO cofepxuMmoe obbekTa (cobcTBeHHO MHbOpMaunio u3 6asbl);
® TO/IbKO CTPYKTYpPYy 06beKkTa — npeactaBuTens Kiacca DataSet;
e nonHbIn 06pas DataSet (coaepxunmoe n CTpPyKTypy).

Takum o6pasoM, DataSet gBASETCA OCHOBOW ANS NMOCTPOEHWUS Pa3/IMYHbIX BapMaHTOB OTCOEAMHEHHbIX 06bEKTOB — XpaHMAULL, MHPOPMaLUK.

Knacc DataSet - knacc He abCTpaKTHbIN U He UHTepdenc. DTO 3HAUUT, YTO CYLLECTBYET MHOXECTBO BapMaHTOB MOCTPOEHUS
OTCOEAMHEHHbIX XpaHUuLL,.

Ha ocHoBe 6a30Boro knacca DataSet MOXHO onpeAensTb NPOU3BOAHbIE K/1AacChl OnpeAeNieHHON KOHdUrypaumm, KoTopasi COOTBETCTBYET
CTPYKType 6a3bl AaHHbIX.

MOXHO Takxe co3a4aTbh 06beKT — npeacTaBuTenb knacca DataSet opurmHanbHOW KOHGUrypaumm n o6aBUTb HENOCPEACTBEHHO K 3TOMY
06bekTy BCce HeobxoauMble cocTaBnsowme B Buae Tabnuy (06bekToB — NpeacTaBuTenelt knacca Table) cOOTBETCTBYIOLWEN CTPYKTYPbI U
MHOXeCTBa OTHOLUEeHWUI Relation,

O6beKkT — npeacraBuTenb knacca DataSet n cam no cebe, 6e3 cCoONyTCTBYIOLWEro OKPYXEHUS, NMPeACTaBnseT onpeaeneHHy LeHHOCTb. [leno
B TOM, 4YTO MH(OpMauUmMs, npeacTtaBnseMas B npunoxeHnu B snge Tabnuy, HE OBA3ATE/IbHO fomkHa MMeTb BHELWHWUI UCTOUYHMK B BUAeE
peanbHon 6as3bl AaHHbIX. HUYTO He MelwaeT NporpaMMUCTy obecneynTb B NMPUIOXKEHUN YTeHne 0bbIYHOMO "nockoro" daiina unm aaxe
"HakonuTb" HeobxoanMyr MHGpOPMaLMIO NOCPEACTBOM MHTEPAKTMBHOINO B3aMMOAENCTBUS C MOIb30BATENEM, UCMOb3YS NPU 3TOM O6bIUHbIN
avanor. B koHue koHUO0B, 6a3a AaHHbIX — 3TO OAMH M3 BO3MOXHbIX cnoco6oB OPFTAHU3ALIMW nHdopmaunn (a He Tonbko ee XxpaHeHus!). He
cnydyariHo DataSet npeactaBnset OTCOEAMHEHHDIE naHHble.

Ha DataSet paboTaloT Bce paHee nepeyuncieHHble koMnoHeHTbl ADO .NET.

B cBoto ouepenb, B NpuaoXeHnn, obecneymBatolleM B3amMMoaencTeme ¢ 6a3on AaHHbIX, 06bekT DataSet yHKUMOHUPYET NUCKIIOUNTESNBHO
3a cuyeT obbekTa DataAdapter, KOTOpbIA 06C/yXMBaeT DataSet,

Mpwu sToM DataAdapter siBnsieTcst LeHTpasibHbIM KOMMNOHEHTOM apXUTEKTYpPbl OTCOEANHEHHOMO A0CTYnNa.
CrpykTypa kiacca DataSet

Ba3a AaHHbIX XapaKTepu3yeTcsi MHOXXECTBOM TabnuL, U MHOXECTBOM OTHOLWLEHW Mexay Tabnvuamu.
DataSet (kak obbsiBNeHue knacca) BK/IOYaeT:

e Habop (BO3MOXHO, YTO NycCTOM) 06bABNEHUI kKnaccoB DataTable ((akTUYeCKkn 3TO ONUCAHME CTPYKTYPbl COCTaB/ISIOWNX AAHHbIN
KNACC DataSet Tabnuy),

e Habop obbaBneHUl knaccoB DataRelations, KOTOPbIN 0becneuynBaeT yCTaHOBKY CBSI3€M MeXAy pa3HbiMM Tabnuuamm B pamkax
OaHHoro DatasSet,

CTtpykTypa DataSet MOXeT B TOYHOCTM MOBTOPSTb CTPYKTYpY B v copepxaTb NOJSHbIA NepeyeHb Tabnuu 1 OTHOLWEHW, a MOXET bbITb
YacTuUyHoM konuer Bl n cogepxaTtb, COOTBETCTBEHHO, NMLIb NMOAMHOXECTBO Tabnuvu, M NOAMHOXECTBO OTHOLWEHUIA. Bce onpeaensieTcs
peLlaemMoii C NMOMOLLbI0 AaHHOro DataSet 3apaven.

Mpu BCeM 3TOM crnefyeT UMeTb B BMAy, YTo DataSet, cTpykTypa KOTOPOro MOSIHOCTbIO COOTBETCTBYET cTpykType B4 (MAEAJ/IbHAA DataSet)
, HUKOr4a He NMoMeLlaeT peLLeHMto NOCTaBNeHHOoNM 3ajaumn. Jaxe ecnu 6yaeTt coaepXaTb U3NULLHIOW MHGOpMaumio.

Mpouecc o0bbsiBneHns (NocTpoeHusn) knacca Dataset, kotopbii MOAOBEH cTpykType HekoTopoi 6a3bl AaHHbIX, ABASIETCS AOCTAaTOYHO
CNOXHbIM N TPyAOEeMKUM. Knacc — CTpyKTypHas konusa B[l coaep>XXMT MHOXECTBO CTaHAAPTHbLIX U TPyAHbIX ANS PYYHOrO BOCMNpOU3BEAEHNS
obbsBneHun. Kak npaBuno, ero o6bsBneHne CTpOUTCS C UCMOJIb30BaHMEM CrneluunanbHbIX CpeacTB-BONWEOHNKOB, KOTOPbIe MO3BONSAIOT
ONTUMU3UPOBATL N YCKOPATb MPoLEcC BoCnponsseneHus cTpykTypbl B/l cpeacTsaMn a3bika nporpaMMmpoBaHmns. B KOHEYHOM cueTe
nosiBNSeTCs BCe TO Xe 0bbsAB/IeHNe Kacca, Haj KOTOPbIM TakXe MOXHO MeAUTMPOBaTb U (OCTOPOXHO!) M3MEHATb ero CTpyKTypy.

O6beKkT — NpeacTaBuTeNlb AaHHOrO knacca DataSet obecneyvBaeT NpeacTaBieHne B NaMsATM KOMMbloTepa dparmeHTa AaHHol BA. 3T0T
06bEKT ABNSETCA JIoKaNbHbIM NpeacTaBsieHneM (pparmMeHTa) bJ.

YneHbl knacca DataSet npeacTtaBfieHbl HUXE.

OTKpbITbIE KOHCTPYKTOPBbI
DataSet-koHCTpyKTOp lNeperpyxeH. MHMUManM3npyeT HOBbIN 3K3eMnaap Knacca DatasSet



CaseSensitive

Container (yHacsieaoBaHO OT
MarshalByValueComponent)

DataSetName

DefaultViewManager

DesignMode (yHacnenoBaHO OT
MarshalByValueComponent)

EnforceConstraints

ExtendedProperties

HasErrors

Locale
Namespace

Prefix
Relations
Site

Tables
AcceptChanges

Clear

Clone

Copy

Dispose (yHacnenosaHoO OT
MarshalByValueComponent)

Equals (yHacnepoBaHo OT Object)
GetChanges

GetHashCode (yHacnepgoBaHo OoT Object)

GetService (yHacnenoBaHo OT
MarshalByValueComponent)

GetType (yHacnepoBaHo OT Object)
GetXml
GetXmlSchema

HasChanges

InferXmlSchema

Merge

ReadXml
ReadXmlSchema
RejectChanges

Reset

ToString (yHacnenoBaHo oT Object)
WriteXml

WriteXmlSchema

Disposed (yHacneaoBaHO OT
MarshalByValueComponent)

MergeFailed

OTKpbITble CBOUCTBA

Bo3BpallaeT nam 3agaeT 3Ha4YeHME, ONpeaensiollee, YYUTbIBAETCS I PErUCTP NpU CpaBHEHUMU
CcTpok B obbekTax DataTable

Mony4YyaeT KOHTEWHEP ANS1 KOMMOHEHTa

Bo3BpaliaeT wan 3apaet uMA Tekyuwero DataSet

Bo3BpaluaeT HOBOE NpeAcTaB/eHNe AaHHbIX Knacca DataSet ans ocyllecTBneHusa dunbTpaumnm,
noucka Man nepexofa C NoMOLLbI HAacTpamBaAEMOro kjacca DatavViewManager

Mony4yaeT 3HayYeHWe, yKasbiBalLee, HaX0AUTCS JIM KOMMOHEHT B HaCTOSLINIA MOMEHT B pexume
pa3paboTku

Bo3BpaluaeT uaun 3agaeT 3HavyeHue, onpegensolee cobtoaeHme NpaBua orpaHUyeHns npu
NomMbITKE COBEPLUEHUSA Onepauumn 06HOBMEHMUS

Bo3BpallaeT KoneKkunto HacTpanBaeMblX AaHHbIX NOSb30BaTeNs, CBA3aHHbIX ¢ DataSet

Bo3BpalyaeT 3HaueHue, onpegenstoliee Hanmuune ownbok B Nt060M n3 obbekToB DataTable B
Knacce DataSet

Bo3BpallaeT uan 3anaeT CBeAEHUS O A3bIKE, UCMNOJIb3YEMbIE ANS CPaBHEHUSA CTPOK Tabnuupl
Bo3BpaliaeT nan 3apaeT npocTpaHCTBO MMEH Knacca DataSet

Bo3BpawaeT uam 3agaet npedukc XML, KOTOpbIN ABASETCS NCEBAOHMMOM MPOCTPAHCTBA MMEH
Knacca DataSet

Bo3BpallaeT KoNNeKUuo COOTHOLIEHWUI, CBSA3bIBAKOLWNX Tabnnubl 1 NMO3BONAKOLWMNX NEPEXOAUTb
OT poAUTENIbCKUX Tabnuy K AoYepHUM

MNepeonpeaeneH. Bo3BpawaeT nnun 3agaet Tmn System.ComponentModel.ISite ans knacca
DataSet

Bo3BpalaeT konnekuuto Tabnuuy knacca Dataset
OTKpbITbIE MEeTOAbI

CoxpaHseT BCe U3MEHEHMUS, BHECEHHbIe B Knacc DataSet nmocne ero 3arpy3ku unam nocne
nocnegHero Bbl3oBa MeToAa AcceptChanges

YnansieT U3 knacca DataSet fobble AaHHble nyTeM yaaneHunda BCcex CTpoK BO BCeEX Tabnuuax

KonupyeT CTpyKTypy Knacca DataSet, Bknaio4yas BCe CXeMbl, COOTHOLIEHUS N OrpaHUYeHuns
obbekTa DataTable, [laHHble HE KONUPYIOTCA

KonupyeTt CTpyKTypy W AaHHble Ana Knacca DataSet

MeperpyxeH. OcBo60XAAET pecypcCbl, NCMOIb30BaBLUMECS 06BHEKTOM
MarshalByValueComponent

MeperpyxeH. OnpeaensieT, paBHbl N1 ABa 3k3eMnasapa Object

Meperpy>xeH. Bo3BpalwaeT KonNuio Knacca DataSet, cogepxallyo BCe USMEHEHUNS, BHECEHHbIe
rnocsie ero nocneaHen 3arpy3km nnum nocse Bbi3oBa MeToga AcceptChanges

CRYXUT X3LW-hYHKUMEN AN KOHKPETHOMO TUMa, NPUroAeH AN UCMONb30BaHUS B anropuTMax
X3LWMPOBAHUA U CTPYKTYpax AaHHbIX, HanpuMep B X3w-Tabnuue

Mony4yaeT peanunsaunto obbekTa IServiceProvider

Bo3sBpaulaeT Type TeKyLlero aksemnnaspa
Bo3epawaeT XML-npeacTtaBieHns AaHHbIX, XPaHAWNXCA B knacce DataSet
Bo3spawaetr XSD-cxemy ana XML-npeacraBneHve AaHHbIX, XPaHALWMXCS B Knacce DataSet

MeperpyxeH. Bo3BpallaeT 3HauYeHMe, onpeaensiollee Halmume U3MEHEHWI B Knacce DatasSet,
BK/toYast Ao6aBneHve, yaaneHue unmM u3MeHeHue CTpoK

MNeperpyxeH. MNMpumeHser XML-cxeMy K knaccy DataSet

MeperpyxeH. OcylwecTBNsAET CAMSHME YKa3aHHOro knacca DataSet, DataTable nan maccusa
o6bekToB DataRow ¢ TeKywWwnM 06bekToM DataSet yan DataTable

MeperpyxeH. CuntbiBaeT XML-cxeMy U AaHHble B DataSet
MeperpyxeH. CuntbiBaeTr XML-cxeMy B DataSet

OTMeHsIeT BCe U3MEHEHWS, BHECEHHbIE B K/lacc DataSet nocne ero co3gaHusa wuian nocne
nocnegHero Bbl3oBa MeToaa DataSet.AcceptChanges

C6pacuBaeT DataSet B ncxogHoe coctosiHue. [1na BOCCTAHOBNEHUS MCXOAHOM0 COCTOSHUSA
Knacca DataSet HeobxoaMMO nepeonpegenntb Metoq Reset B noaknaccax

Bo3Bpallaer String, KOTOpbIN NpeACTaBASEeT TeKyLwmn Object
MeperpyxeH. 3anucbiBaeT XML-AaHHbIe U NO BO3MOXHOCTM CXeMbl U3 DataSet

lMeperpy>eH. 3anuncbiBaeT CTPYKTYpy Knacca DataSet B Buge XML-cxembl
OTKPpbITble COBbITUA
[obaensier 06paboTumnk cobbiTUiA, 4TOOLI BOCMPUHUMATL CObbITUE Disposed Ha KOMMNOHEHTE

Bo3HMKaeT, ecnn 3Ha4YeHUs MEPBUYHOIO KJlto4Ya KOHEYHOIrO M OCHOBHOIO 06beKTOB DataRow
coBnagalT, a cBoOMCTBO EnforceConstraints yMeeT 3HaueHMe true

3awmueHHble KOHCTPYKTOPbI
DataSet-xKoHCTPYKTOP [leperpyxeH. NHMUMaNn3npyeT HOBbIN 3K3eMNAsip knacca DataSet

Events (yHacnegoBaHoO OT
MarshalByValueComponent)

Dispose (yHacnenoBaHO OT
MarshalByValueComponent)

3awumuleHHble CBOMCTBA

Mony4yaeT cnncok 06paboTUMKOB COObLITUI, KOTOPbIE MOAK/IIOYEHbI K 3TOMY
KOMMOHEHTY

3auwmueHHble MeToAbl

MeperpyxeH. OcBo60OXAaeT pecypchbl, UCMONb30BaBLIMECs 06bekToM MarshalByValueComponent



Finalize (yHacnepoBaHo oT Object) [lepeonpeaeneH. Mo3BonseT 06bekTy Object monbiTaTbCa 0CBO60AUTH PeCcypcChbl M BbIMOJHUTb
Apyrve 3aBepliatrolime onepaunm, nepeg TeM Kak 06bekT Object 6yaeT yHUMUTOXEH B mpoLecce
cbopkun Mycopa

B a3bikax C# mn C++ ansa dyHKunii drHanmMsaumMm NCnosb3yeTcss CUMHTaKCUC AeCTpyKTopa

MemberwiseClone (yHacnenosaHo oT  Co3aaeT HEMOHYI0 KOMWIO TeKyllero Object

Object)

OnPropertyChanging Bbi3biBaeT cobbiTue OnPropertyChanging

OnRemoveRelation Bo3HukaeT npu yaaneHun obbekTa DataRelation puz DataTable

OnRemoveTable BosHukaeT npu yaaneHun obbekTa DataTable us DataSet

RaisePropertyChanging MocbinaeT yBeaomneHne 06 n3MeHeHUn ykasaHHOro cBoKcTBa DatasSet

ShouldSerializeRelations Bo3BpallaeT 3HaueHune, onpeaensollee Heo6X0ANMOCTb COXpPaHEHMS 3HAYeHUs1 CBOMCTBA
Relations

ShouldSerializeTables Bo3BpallaeT 3HayeHue, onpeaensiouee Heo6xXoAMMOCTb COXpPaHEeHUs 3HaYeHnss cBoncTBa Tables

fIBHble peanu3aunun nHtepdelrica

System.ComponentModel.IListSource.ContainsListCollection

DataSet B cB000OAHOM IOJIETE

DataSet myDataSet = new DataSet ()

// TycToi oOBeKT - NpencTaBUTesNb kjlacca DataSet.
DataTable myTable = new DataTable(); // Ilycras Tabnuua co3IaHa.
myDataSet.Tables.Add (myTable); // U nomcoemmHeHa k 0OBEKTy Kjlacca DataSet.

// OnpenesyieHme CTPYKTYPH TabJMUE. DTO MEPONPUSTME MOXHO OBUIO
// mpoBecTM M IO NPUCOEOVHEHMS TaOJIMLEL.

DataColumn shipColumn = new DataColumn ("Ships") ;
myDataSet.Tables[0].Columns.Add(shipColumn) ;

// Tpoume CTOJNOLE MNOLCOEOMUHSITCS AHAJIOTMUHEIM 00pPaszsoM.

// TaxkuMm obpaszoM GOPMMPYOTCS [OJIS HAHHEIX TaOJIMLE .

// Bummanme! Ilocsie TOTrO Kak ONpemesieHa CTPYyKTypa TaOJuLEH,

// To ectb ompemesiensl BCE CTOJIBUH Tab®muibl, OT MMEHM 3TOM KOHKPETHOM
// Tabnuusl nopoxmaeTcs OOBLEKT-CTPOKAa. JTOT OOBEKT Cpasy pacrojiaraercs
// HemocpencTBeHHO B Tabiuie. [g KaxIOM OIpeleJIeHHOM TabJMLE

// Mmeronm NewRow () mnopoxmaeT CTPOKY

// (mocriemoBaTeslbHOCTL SHAUYEHUM COOTBETCTBYOIETO THUla) .

// IJid HenocpemCTBEHHOTO

// pemaxkTMpoOBaHMsS BHOBL CO3IaHHOM CTPOKM 3alOMMHAETCS €& CCHhUIKA.

// PaBoraTb CO CTPOKON Uepes 3Ty CCHJIKY [Ipole, 4YeM C MaCCHUBOM

// CTPOk TabJMLE.

DataRow myRow = myDataSet.Tables[0].NewRow () ;

// Ocraercs BanoJIHUTL CTPOKY TabJMLE COLEepXaTeJIbHOM MHbopMaLuen .
// Tlpy 5TOM MOXET OBTBH MCIOJL30BaH JIOOOM MCTOUHMK HAHHBIX .

// B DaHHOM IpuMepe MpelnnojiaraeTcs Hammuue obbekTa Tuna ArrayList
// c wmmvenem ShipCollection.

for (int 1 = 0; 1 < ShipCollection.Count; i++)

{

myRow.Item[Counter] = ShipCollection[i];

}

J/ srrrrrorrorrorrorroriorrorioriorioriorioriorioriorioriorioiio
// BamnoJiHeHHBEM OOBEeKT - NpeICTaBUTesb kjacca DataRow mobarygercs

// & Habopy Rowskiyacca DataTable.
myDataSet.Tables[0] .Rows.Add (myRow) ;

JmcTunr 18.7.

EcTecTBEHHO, 4YTO AaHHas NocneaoBaTe/IbHOCTb AEACTBMIA MOXET MOBTOPSATHCA CKOJIb YITOAHO MHOIMO pas, rnoka He 6yayT co3gaHbl U He
3anoJfiHeHbI BCe YieHbl 06bekTa DatasSet,

[Nanee 6yneTt paccMOTpeH NpUMeEp MCMNOIb30BaHMA 06bekTa DatasSet ana npouteHUs nHbopMaummn U3 TekctoBoro ganna. Mpu aTom
MCMnoNb3yeTca MeToA Knacca string Split (), koTopbli obecrneumMBaeT BblAe/IEHNE U3 UCXOAHOW CTPOKM MOACTPOK C UX MOCeAYOLWUM
npeobpa3oBaHMEM B CUMBOJIbHblE MaccuBbl. Kputepuem BblaeneHuns NOACTPOKU SBASIETCA MAacCUB CMMBOJIOB-pasaenutenein nnm
LLeNI0YMCNIEHHOE 3HauYeH1e, onpeaenstoliee MakCMManbHy ANUHY MOACTPOKMU.

IIpumenenue kiaacca DataSet

using System;
using System.Data;

namespace mergeTest

{

class Classl

{

static void Main(string[] args)

{

// Coszmaercsa ob6wbexkT DataSet.

DataSet ds = new DataSet ("myDataSet");



// Cosmaercsa Tabimua.
DataTable t = new DataTable("Items");

// Cronbubl TabJauLE — 3TO OCOOHE OOBEKTH .

// Vma nepBoro crosibua - id, Tun 3HaueHus — System.Int32.

DataColumn cl = new DataColumn ("id", Type.GetType ("System.Int32"));
cl.AutoIncrement=true;

// Vima BTOpOTO crojsibua - Item, Tun 3HadeHusa — System.Int32.
DataColumn c2 = new DataColumn ("Item", Type.GetType ("System.Int32"));

// Cbopkxa obbekTa DataSet:

// IobaBnanTca OOBEKTH-CTOJIOUH. . .
t.Columns.Add(cl) ;
t.Columns.Add(c2) ;

// A BOT MaccuB CTOJOLOB (3HeChb OH M3 ONHOTO 3JIEMEHTA)
// DOida opraHmM3auuy NEepBUUYHOTO KJHoUa (MHOXECTBA MNEPBUUHEIX KJOUEN) .
DataColumn[] keyCol= new DataColumn[1l];

// W BOT, COOCTBEHHO, Kak B Tabiule 3amaeTcs MHOXECTBO [NEePBUUHHBIX KJIOUEl.
keyCol[0]= cl;

// CeoiicTBy OOBekTa t nepemaercd MAaCCUB, CONEPXAalMA CTOJIOLE, KOTOPHE
// dopMmmpyemas Tabmuua t OyOeT BOCHPUHMMATL KAaK [IE€PBUUHHE KJIOUM.
t.PrimaryKey=keyCol;

// A 4Yro C 3TUMM KJKUaMmu OyneT t mesarb? A 3TO HAC B HAHHB MOMEHT
// He kacaercs. OueBMIHO, UTO METOXH, KOTOPHE OOGECHNeuMBalnT KOHTPOJb
// Han uHdOpMAaLMEN B COOTBETCTBMM CO SHAUEHMAMM KJIOUEN, yXe TOe-TO
// "saumTH" B kjacce DataTable. Kak u korma OHM OYyIyT BBIIOJIHATLCS —
// He Hame pejyio. Hawe nmeso - ykKasaTb Ha CTOJOLE, KOTOPHE IJiS IaHHOM
// Tabmuubl OyOyT KJIOUEBBIMM. UTO MBl M CHOEJIAJN.

// Tabmnua nomcoenvHseTcs k oObekTy ds — NpeIcTaBUTesio kjacca DataSet.
ds.Tables.Add(t) ;

DataRow r;

// B Tabmuuy, KOTOpas yxe NpMCOenMHeHa K

// obwbexkTy ds DataSet, mnobasmnsgercsa 10 rows.
for(int 1 = 0; 1 <10;i++)

{

r=t.NewRow () ;

r["Item"]= 1i;

t.Rows.Add(r) ;

}

// TpMHATbL M3MEHEeHNS.

// Tak npoussBomuTcsa OOHOBJeHMe DataSet'a.

// CBemeHumsa O HOBHX M3MEHEHMAX U NOOABJIEHUIX OyOoyT OUKCUPOBATLCH
// BIOJIOTH IO HOBOTO OOHOBJIEHMS.

ds.AcceptChanges() ;

PrintValues (ds, "Original values");

// Vi3MeHeHue 3HadeHMusd B IEPBHEX IBYX CTPOKAaX.

t.Rows[0] ["Item"]= 50;
t.Rows[1l] ["Item"]= 111;
t.Rows[2] ["Item"]= 111;

// HobaBjieHyue ele OIHOM CTPOKM.

// Cyns mo BceMy, 3HAUeHMe [EepBOTO CTOJOLAa yCTaHABJIMBAETCS AaBTOMATUUECKM.
// DTO KJIOUEBOEe IOoJile CO BHAUEeHMeM [OPSAKOBOTO HOMEpa CTPOKM.
r=t.NewRow () ;

r["Item"]=74;

t.Rows.Add(r) ;

// OOBaBIgEeM CCHUIKY IJid CO3IaHus BpeMeHHOTO DataSet.
DataSet xSet;

// DEKJAPALMS O HAMEPEHMSAX KOHTPOJIS 3A KOPPEKTHOCTBIO 3HAUEHUI CTPOKH.
// Bor Tak moOaBisSeTCs CBOMCTBO, COAepxXallee CTPOKY IJIs ONMCAHMUSI

// oumbku B 3HadeHum. Ham DataSet COOEPXUT OIOHY CTPOKY C ONMCaHMEM.
// DTo BCero JMilb yKasaHue Ha TO oBCToATesIbCTBO, uTo MH CAMU

// obazanmch OCylLeCTBJIATH

// HEKOTOPYW HNeATEeJIbHOCTL [0 NPOBEpKe uero—-Jmubo. YToOw He 3abHTh,
// B dem mpoBiewma,

// omnucaHme BO3MOXHONM oumbky (B cBOOOmHOM dopme!) mobaniiseMm

// B CBOMCTBa CTPOKMU,

// BHaUeHUs KOTOPOM TpPelylT NPOBEPKM.

t.Rows[0] .RowError= "over 100 (MLYKEH!)";

t.Rows[l] .RowError= "over 100 (Stupid ERROR!)";

t.Rows[2] .RowError= "over 100 (Hy u memal!)";

// HO omHO meJsyio — OEeKJapMpOBATL HAMEPEeHMs, a IOPpyroe — OCYUEeCTBIIATH
// KOHTPOIb.
// TlpoGyieMa NPOBEPKM KOPPEKTHOCTM BHadeHMs — Hala JMdyHas npobseMa.

// OmHaKO O HaWMxX HaMepeHMSAX KOHTPOJIA 3a SHAUEHMAMM CTAHOBUTCH
// m3BecTHO 0OBeKTy — mnpencrasuresio DataSet!

PrintValues (ds, "Modified and New Values");



// Mel Bpozme OB COIJIACUIIMCH MNPOBOOMTBL KOHTPOJIbE BHAUEHNM.
// Haxe NeKJIapMpoBasM HEKMM [PUHUMII NPOBEPKM.

// OmHako HMYEro caMmo COOOM He MPOMCXOIUT.

// Tak BoT,

// ECJIV B TABJIMLIY BEJIM IOBABJIEHH CTPOKM WY M3MEHEHH 3HAUEHMA CTPOK
// U
// MH OBA3AJIMCb KOHTPOJIMPOBATHL 3HAUEHVSA CTPOK B TABJIMIE,

// TO caMoe BpeMs OpPTaHM30BaTh 3Ty NPOBEPKY. . .

// KpuTepuil NpaBUJILHOCTY 3HAUEHUM, €CTEeCTBEHHO, Ham!

// ANTOpPUTMEL NPOBEPKM — TOxe HAIM!

// EOVMHCTBEHHOe, uYeM HaM MoxeT nomoub ADO .NET, - 5TO BHIOEIWTH

// MOOMHOXECTBO CTPOK TaGJIMIEH,

// KOTOpHE OLUIM NOOGABJIEHH MWJIM MOIUGULMUPOBAHEL CO BPEMEHU MOCJEOHETO
// oBHOBIEeHMs Hamero obbekTa - npexcraBuress DataSet'a,

if (ds.HasChanges (DataRowState.Modified | DataRowState.Added) & ds.HasErrors)
{

// VI O ®TOTO MBI BOCIOJIB3YyEeMCs METOINOM, KOTOPHIM [MO3BOJIAEeT O0ECHIedumMTh
// BBIOEJIEHME IOIMHOXECTBa NOOABJIEHHEIX U

// MOmIMOMLMPOBAHHEIX CTPOK B HOBHM oOBekT DataSet'a.

// Use GetChanges to extract subset.

xSet = ds.GetChanges (DataRowState.Modified|DataRowState.Added) ;
PrintValues (xSet, "Subset values");

// Insert code to reconcile errors. In this case, we'll reject changes.
// BoT, COBCTBEHHO, KO NPOBEPKM. Bce mesiaeTcs CBOMMM PyKaMu.
foreach (DataTable xTable in xSet.Tables)

{

if (xTable.HasErrors)

{

foreach (DataRow xRow in xTable.Rows)

{

// BhIIEJIEHHOE MNOAMHOXECTBO [POBEPAEM Ha HaMdue

// oumBOUHOTO SBHaueHus (Imjg Hac Bce, 4dTo Ooseme 100, -

// yxe oumbral!)

Console.Write (xRow["Item"] + " "),

1if ((int) xRow["Item", DataRowVersion.Current ]> 100)

{

// Haxomym oumbKy B CTPOKe, coofmaem O Heli,

Console.WriteLine ("Error! — " + xRow.RowError);

// Bo3BpamaeMm cTapoe 3HauyeHue. ..

xRow.RejectChanges () ;

// OTMeHseM 3HAueHME CBOMCTBA — yBEIOMUTEJS O BO3MOXHEIX

// oumbkax OJs HAHHOM CTPOKM. ..

xRow.ClearErrors () ;

}

else

Console.WriteLine ("OK.") ;

}

}

}

PrintValues (xSet, "Reconciled subset values");

// CnyBaeM M3MEeHEeHHHE ¥ OTKOPPEKTUPOBAHHEE CTPOKM B OCHOBHOM
// obwvexT - DataSet

// Merge changes back to first DataSet.

ds.Merge (xSet) ;

PrintValues (ds, "Merged Values");
}
}

// A 3TO BCero Juilb BHBOJX comepxmmoro DataSet'a.
private static void PrintValues (DataSet ds, string label)
{

Console.WriteLine ("\n" + label);

foreach (DataTable t in ds.Tables)

{

Console.WriteLine ("TableName: " + t.TableName) ;
foreach (DataRow r in t.Rows)

{

foreach (DataColumn ¢ in t.Columns)

{

Console.Write("\t " + r[c] );

}

Console.WritelLine() ;

}
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MocTaBLWMK AaHHbIX Ans npunoxenus (Mposanaep) — 06bEKT, NpeAHasHaYyeHHbIN ANns obecrneyeHus B3aMMOAENCTBUS NMPUSIOXKEHUS C
XpaHununuwem nHbopmaumm (6asamMn LaHHbIX).

EcTecTBEHHO, MPUIOXKEHUIO HET HUKAKOrO Aena A0 TOro, rae XpaHUTCS U Kak U3BMeKaeTcs notpebnseMast npuioxeHmeMm nHdopmaums. Ans
NPUIOXEHUSA UCTOYHNKOM AAHHbIX ABASETCS TOT, KTO NepeaaeT AaHHble NPUIoXeEHU0. M Kak caM 3TOT UCTOYHMK 3Ty MHDOpMaLMio
[06bIBAaET — HUKOrO He KacaeTcs.

NCTOYHMK fgaHHbIX (Data Provider) — 370 Habop B3aMMOCBSA3aHHbIX KOMMOHEHTOB, ob6ecrneuynBaroLMX AOCTYM K AAHHbIM.
DYHKUMOHaNbHOCTb U CaMo CyLLeCcTBOBaHMWe npoBaiaepa obecneunBaeTcs HAbOpoOM KaccoB, cneumanbHO ANs 3TOW uenu pa3paboTaHHbIX.

ADO .NET noaaepxuvBaeT ABa TUMNa UCTOYHMKOB AaHHbIX, COOTBETCTBEHHO, ABa MHOXECTBa KNaCCOB:

e SQL Managed Provider (SQL Server.NET Data Provider) - gng pab6oTbl ¢ Microsoft SQL Server 7.0 n Bbiwe. PaboTtaeT no
cneumnanbHOMY MPOTOKOJY, Ha3biBaeMoMy TabularData Stream (TDS) u He ucnonb3yeT HU ADO, HM ODBC, HKu Kakyto-nnbo eLle
TexHonormw. OpMeHTMPOBaHHbIN cneunanbHo Ha MS SQL Server, NpoToKO NO3BOJISIET YBE/INUYUTL CKOPOCTb Nepefayn AaHHbIX U TEM
CaMbIM MOBbICUTb 06LLYI0 MPOU3BOAUTENBHOCTb MPUTOXEHUS;

e ADO Managed Provider (OleDb.NET Data Provider) - gns BCeX OCTaJlbHbIX 6a3 gaHHbIXx. ObecneymBaeT paboTy C NPOM3BOJIbHLIMU
6azamu gaHHbIX. OQHAKO 3@ CYET YHUBEPCANbHOCTU eCTb MPOUrpbIlW MO CpaBHEHMUO € SQL Server Provider, Tak 4yTo npu pabote c
SQL Server peKkOMeHAOBaHO MCMNOb30BaTb Creumanm3mpoBaHHble Knacchbl.

B cneaywwmnx pasaenax npnBoanTca onncaHMe CoCTaBHbIX 3/1EMEHTOB npOBanepa.
Connection

O6bekT — npeactaBuTesb knacca Connection npeacTaBnseT coeaMHEHME C NCTOYHUKOM (6a30i) AaHHbIX U obecrneymBaeT NOAKIIUYEHNE K
6ase gaHHbIx. Visual Studio .NET nogaep>xvmBaeT ABa knacca:

e SQLConnection (obecneumBaet noakntoyeHmne k SQL Server 7.0 m Bbiwe),
e OleDbConnection (obecrneymBaeT NOAKOHEHNE K MPOYMM BapuaHTam B).

KoMnoHeHTa Connection (He3aBWCMMO OT TOrO, NPeACTaBUTENIEM KakKoro Knacca OHa SIBASIETCS) MMeeT CBOMCTBO ConnectionString, B
KOTOPOM hMKCUpyeTCsl BCA HeobxoanMas Ansi yCTaHOBNEeHMs coeanHeHust ¢ B nHdopmaums. KpoMe Toro, noAaepXxuBaeTcs psj METOAOB,
nossonsowmnx obpabaTbiBaTe AaHHbIE C MPUMEHEHWEM TPaH3aKLMiA.

CBoucTBa obbekTa Connection no3BONAOT:

® 3ajaBaTb PEKBU3UTbI NOJSIb30OBATENA,
® YKa3blBaTb pacnosioXdkeHne UCTOYHUKAa AaHHbIX.

MeToabl o6bekTa MNO3BONAIOT YNPaBAATb COEANHEHNEM C UCTOYHUKOM AaHHbIX.

B npouecce coeanHeHus C noMoLLblo 06bekTa — npeacTaBuTensa knacca OleDbConnection (aHanormyHo SQLConnection) cospaetca m
VHULMANU3NpyeTCs COOTBETCTBYIOLWMIA OO6BEKT C UCMOIb30BAHMEM OAHOMO M3 BapMaHTOB KOHCTPYKTOPA U CTPOKM COEAVNHEHUS.

dopMUpoBaHWE CTPOKM M MOC/IeA0BaTENIbHOCTb AeWCTBUI MPU MHULMANM3aUMK 06bekTa CoeanHEHUS — Aeflo TEXHUKWU. [NaBHoe — 3TO YTo6bI
CBOICTBO ConnectionString B pesyfbTaTe NoMy4Ymno 6bl CCbIIKY Ha CTPOKY CMMBOJIOB, COAEPXALLYH HEOEXOAUMYIO ANS YCTaHOBEHUS
coeanHeHus UHdopMaLuio.

// OBBABMUIM M ONpEemesuyy OOBEKT COenVHEHNS.
private System.Data.OleDb.OleDbConnection oleDbConnectionl;
this.oleDbConnectionl = new System.Data.OleDb.OleDbConnection() ;

// HacTpomnym OOBEKT COENMHEHMS.

// IJis HaATJISOHOCTM HeOoOxomyMas ILJisl YyCTAHOBJIEHMS COEOVHEHMUS
// wnubopmauuMs HNpeICcTaBJleHa Cepuelr CTPOK.
oleDbConnectionl.ConnectionString =

@"Jet OLEDB:Global Partial Bulk Ops=2;" +

@"Jet OLEDB:Registry Path=;" +
@"Jet OLEDB:Database Locking Mode=1;" +
@"Data Source=""F:\Users\Work\CS\DB.BD\DBTests\Lights.mdb"";" +

@"Jet OLEDB:Engine Type=5;" +
@"Jet OLEDB:Global Bulk Transactions=1;" +

@"Provider=""Microsoft.Jet.OLEDB.4.0"";" + // IlocTaBumMK
@"Jet OLEDB:System database=;" +

@"Jet OLEDB:SFP=False;" +

@"persist security info=False;" +

@"Extended Properties=;" +

@"Mode=Share Deny None;" +

@"Jet OLEDB:Create System Database=False;" +

@"Jet OLEDB:Don't Copy Locale on Compact=False;" +
@"Jet OLEDB:Compact Without Replica Repair=False;" +
@"User ID=Admin;" +

@"Jet OLEDB:Encrypt Database=False";
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CroiicTBa, MeTOABI U coObITHA Kiaacca OleDbConnection

CBoiicTBa
ConnectionString string Crpoka, onpeaenstolas crnocob noAKntoUeHnss o6beKTa K UCTOYHMKY AAHHbIX

ConnectionTimeout Int32 WHTepBan BPEMEHU, B TEYEHME KOTOPOro 06BLEKT MbITAETCA YCTAHOBUTb COEAMHEHME C UCTOUYHUKOM AAHHbIX
(ToNbKO ANS YTEHUN)

Container string Get, BospalaeT 06bekT IContainer, KOTOPbIA COAEPKUT 06bEKT Component
Database string Gets Tekyuiein 6a3bl AaHHbIX UM 6a3bl, KOTOPAs WUCMOMNb30Banach Nocje YCTaHOBEHUA COEAMHEHNS



DataSource string Get, UMsa cepBepa wan UMs hana-nCcToYHMKa AaHHbIX. BCe 3aBMCUT OT TOrO, C KAKUM XPaHWJIMLLEM
MHdopMauum Begetcs pabota. CepBepHoe xpaHunuwe aaHHbiX (SQL Server, Oracle) - nMs koMnbloTEpPa,
BbICTynatowiero B ponu cepepa. dannosble B[] (Access) — nma darina

Provider string Gets yma OLE DB npoBaitaepa, KoTopoe 6bi710 06bsABAEHO B "Provider= ..." clause CTPOKWU COEAUHEHUSA
ServerVersion string Get, CTpoka C MH(OPMaUMnen 0 BEPCUM CepBepa, C KOTOPbIM 6bII0 YCTAHOB/IEHO COEAMHEHME

Site string Get unu set. O6bekT ISite c nHbOpMauUmen o PyHKLMOHAMbHBIX BO3MOXHOCTSX y3/a

State string Gets Tekylyee COCTOSHUE COEAUHEHUS

Tekyllee COCTOSIHME COEANHEHMS KOAMPYETCA KaK 3/IEMEHT nepeyncneHms ConnestionState, CNMCOK BO3MOXHbIX 3HaUeHUI NpeacTaBneH
HUXeE.

i OnucaHune Value
usieHa
Broken CoeanHEHNE C UCTOYHUKOM AaHHbIX pa3opBaHo.MoJ06HOe MOXET C/yYUTbCA TOSIbKO MOC/e TOro, Kak coeamHeHue 6bino 16
yCTaHoBNeHo. B 3ToM cnyyae coeanHeHWe MOXET 6biTb B0 3aKpbITO, M60 MOBTOPHO OTKPbITO

Closed CoeiIMHEHWNE 3aKPbITO 0

Connecting NaeT mpouecc NoakayYeHns (3HaueHMe 3ape3epBnpoBaHoO) 2

Executing CoeAauHeHWe HaxoAWUTCs B MPOLLECCe BbIMOAHEHUS KOMaHAb! (3HaYeHWe 3ape3epBUpOoBaHo.) 4

Fetching  O6beKT coeAnHEHUs 3aHAT BbIGOPKOMN AaHHbLIX (3HAaYeHMEe 3ape3epBMpPOBaHO) 8

Open CoeauHeHMe OTKpbITO 1

OTKpbITbIe MeToAbl

BeginTransaction MeperpyxeH. HaunHaeT TpaH3akumio 6asbl AaHHbIX

ChangeDatabase N3MeHsieT Tekylyto 6a3y AaHHbIX Ans OTKpbiToro OleDbConnection

Close 3aKpbIBaeT NOAK/IYEHNE K UCTOYHUKY AAHHbIX. DTO PEKOMEHAYEMbI MeTOA 3aKpbITUs
Nto60ro OTKpbLITOro MNOAKAOYEHUS

CreateCommand Co3paeT 1 Bo3BpallaeT 06bekT OleDbCommand, cBsizaHHbIN ¢ OleDbConnection

CreateObjRef (yHacnepoBaHoO OT Co3paeT 06beKT, KOTOPbIN COAEPXUT BCHO HEO6X0AMMYIO MHDOPMaUnio ans

MarshalByRefObject) KOHCTPYMPOBaHUSA MPOKCU-CEPBEPA, UCMONb3YEMOro A KOMMYHUKALUUKW C yAaneHHbIMUY
obbekTamMm

Dispose (yHacnenoBaHo oT Component) MeperpyxeH. OcBob60XAaET pecypcbl, NCNoib3yeMble 06bekToM Component

EnlistDistributed 3aunNCNSET B YKa3aHHYO TpaH3aKLUMUIO B KayecTse

Transaction pacrnpefeneHHoW TpaH3akuum

Equals (yHacnepoBaHo oT Object) MeperpyxeH. OnpeaensieT, paBHbl N1 ABa 3k3eMnasapa Object

GetHashCode (yHacnepgoBaHo OT Object) Cny>XuT XaWw-MPyHKUMEN ANS KOHKPETHOro Tuna, NpuroaeH Ans UCnosb30BaHWS B
anropuTMax XaWMpoBaHUS U CTPYKTypax AaHHbIX, HanpuMep B x3W-Tabnuue

GetLifetimeService (yHacnenoBaHo OT N3BnekaeT cnyxebHblt 06bEKT TeKyLLero cpoka AeNCTBUS, KOTOPbIN ynpaBnseT

MarshalByRefObject) cpeacTBaMm Cpoka AeCTBUS AAHHOMO 3K3eMniapa

GetOleDbSchemaTable Bo3BpallaeT cBeaeHnsa CXeMbl U3 MCTOYHWKA AaHHbIX Tak Xe, Kak yka3aHo B GUID, un
nocne npuMMeHeHus yKasaHHbIX OrpaHUyeHui

GetType (yHacneaoBaHo OT Object) BosBpawaeT Type TeKkyLlero ak3emnnsipa

InitializelLifetimeService (yHacnegoBaHo OT lNony4yaeT ciyXebHblt 06beKT Cpoka AENCTBUSA ANS yNpaB/ieHUs CpeacTBaMu Cpoka

MarshalByRefObject) AEeNCTBUS JaHHOMO 3K3eMnasipa

Open OTKpblBaeT noakntoueHe Kk 6ase AaHHbIX CO 3HAYEHUAMU CBOWCTB, onpeaensieMbiMu
ConnectionString

ReleaseObjectPoolOleDb Connection CTaTnueckuit. O3HayaeT, YTo Ny/s 06BLEKTOB MOXET 6biTb 0CBO6OXAEH, KOrAa nocneaHee
OCHOBHOe noAkstyeHne byaet ocBob6oXxaeHo

ToString (yHacnegoBaHo OT Object) Bo3BpawaeT String, KOTOpbIA NpeAcTaBsSeT Tekywmn Object

3awmuieHHble MeToAabl

Dispose MeperpyxeH. NepeonpeneneH. OcBoboXxaaeT pecypchbi, UCNOJb3yeMble 06bekToOM OleDbConnection

Finalize (yHacnenoBaHo oT [lepeonpeaeneH. OcBoboxaaeT HeynpaBnsieMble pecypchbl U BbINOMHSET ApPyrue AeNCTBMS MO OYUCTKE,

Component) nepes TeM Kak NpPOCTPaHCTBO, KOTOPOEe ucnonb3yeTt Component, 6yaeT BOCCTaHOBMEHO cOOPLUMKOM Mycopa.

B asbikax C# n C++ ans dyHKUMN puHann3aumm UCnosib3yeTcs CMHTAKCUC AeCTpyKTopa
GetService (yHacnenoBaHo OT Bo3BpallaeTr 06beKkT, NpeacTaBnsowmn ciyxby, KOTopyk npeaoctaBnset Component ynm ero Container
Component)

MemberwiseClone Co3aaeT HEMOHYIO KOMUIO Tekyllero Object
(yHacnenoBaHo oT Object)

CobbiTus
Disposed 3T0 cobbITUE CONPOBOXAAET NPOLECC yaaneHua obbekTa

InfoMessage HekoTopble CYB[ (SQL Server) noaaepXxuBatoT MEXaHU3M MHGDOPMALMOHHbLIX COO6LLEHUIA. ITO CO6bITUE MPOUCXOAUT MpU
OTMNpaBKe NMpoBanAepoOM HEKOTOPbIX COObLeHNM

StateChange Bo3HWKAET MPU U3MEHEHUWN COCTOSAHUS COEANHEHUS

IMoaxmouenne k B/l Ha 3Tane paspadoTky NPUJIOKEHHSA

[ns npoaomkeHns aKCNepuMMeHTOB BocnosiblyeMcs 6ason-npumMepoM "CeBepHble BETpbI".
[nsa BHEWHEro oKpyXeHus — 3To Bcero Nuwb dain ¢ pacwmpennem .mdb.
B Hawem cny4yae -

E:\Program Files\Microsoft Office\Officell\Samples\Boper.mdb.



Bnvxanwen 3agavenn 6yaet paspabotka npoctoro Windows-npunoxeHusi, obecneymsatoLLero NpocMoTp coaepikaluerica B 6ase
MHpOPMaLMK O KIMEHTaxX U UX 3akasax.

BHewHW BUA hopMbl NPUNOXEHUS ByaeT NpeAcTaBleH HECKOSIbKMMW TEKCTOBLIMU MONIAMM, B KOTOPbIX 6yAeT oTo6pa)xaTbcs MHbOpMauns o
K/IMEHTE, @ TakXe 3MeMeHTOM DataGrid, rae 6yaeT oTo6paxaTbCa MHPOPMALNS O CBA3AHHBLIX C KIMEHTOM 3aKasax.

OAVH 13 BO3MOXHbIX BAPUAHTOB CO34aHUSA COEAMHEHUS CpeACTBaMu BCTPOEHHbIX MacTepOB Mpeanosiaraet C/ieayoLyto
nocnenoBaTenbHOCTb WaroB B pamMkax Visual Studio .NET 2005. HenocpeacTBeHHO nepes HayasnoM paboT No CO34aHUIo NMPUIOXKEHUS ANs
HarnsAHOCTU PeKOMEHAYETCS AepXXaTb OTKPbITbIM OKHO C MH(opMaumen o 6a3e aaHHbIX (NyHKTbl MeHo Data.Show Data Sources):

e [/15 HOBOrO MPUJI0XEHMS BbIMOJIHAKTCA AENCTBUS, CBSA3aHHbIE C CO34aHMEM 0b6beKkTa — NpeacTaBuTens knacca DataSet (Data, Add
New Data Source). [1pu 3TOM OCYLLECTBSIOTCA AENCTBUSA MO YCTAHOBIEHUIO U TECTUPOBAHUIO COeANHEHUS C 6a30i AaHHbIX,
TpebyeTca OTBETUTb HA BOMPOC MO MOBOAY BO3MOXHOCTU KOMUPOBaHUSA MH@OpMaLMm 13 6a3bl B AMPEKTOPUIO NPUIOXKEHUS (peyb naet
0 JloKanbHOM Konuu 6asbl);

® C ncrnonb3oBaHMeM MHCTpyMeHTa "Add Connection” obbsiBnseTcs TMn McTodHmMka gaHHbix (Microsoft Access Database File (OLE DB)) m
onpeaensetcs umsa ganna 6asbl gaHHbIX (dann "boperi.mdb"). BonwebHnk npefocTaBnseT BO3MOXHOCTb HENOCPEACTBEHHOIO
TeCTUPOBaHWS yCTaHaBIMBAEMOIro COeIMHEHUS;

e B pe3ynbTaTe co3faeTcsl 06beKkT — NpeacTaBuUTeNb Knacca DataSet, NOCTpOEHHbIM U HACTPOEHHbIN MPUMEHUTENBHO K AaHHOMY
NpuUNoXeHuto ans paboTbl ¢ 6a30i AaHHbIX. O CMIOXHOCTU 3TON KOHCTPYKLMWM MOXHO CyAUTb MO 06beMy NMPOrpaMMHOr0 KoAa,
NOACOEeAMHSAEMOro K MpOeKTy;

® A/1S UCCnefoBaHUsa U pefakTUpPOBaHUSA ero CBOWCTB DataSet nmpeAycMOTpeHO cpeacTBo DataSet Designer;

® CBMAETENbCTBOM YCMELWHOro yCTaHOBIEHUS COeAMHEHNS ABNSETCS BO3MOXHOCTb BbiMnonHeHus aerctens "Edit DataSet with designer”,
B pe3ynbTaTe koToporo B okowke NorthWinds.xsd Bu3yanusupyertcs nonHas cxema 6asbl AaHHbIX, BKIOYas Tabnvubl U OTHOLWEHUS
Mexay HUMU.

[Mpy 3TOM B KOAAX MPUNOXEHUSA pa3MeLLaeTcs COOTBETCTBleLLlI/II‘/‘I I'IpOFpaMMHbIVI KoA, KOTOprI;I obecneunBaeT co3gaHne 0bbekTa
COoeANHEHNA COOTBETCTBYOLWLEro TUNa U C onpeaesieHHbIMXU NapaMeTpaMun.

O6beKkT — NpeacTaBuTeNb Kiiacca DataSet MOXHO pacnofiokuTb Ha dopMe B BUAE KOMMOHEHTbl. O6bsiBNeHne knacca (BKao4as CTpoKy
coeauHeHMs) MOXHO ByaeT NonbiTaTbCa NpoaHannsnpoBaTb (pann nmeet ob6beM okosio 9000 CcTpok), OTKPbIB dain
BopenDataSet.Designer.sc.

Takum obpasomM, npoueaypa YCTaHOBNIEHUSI COeAMHEHUS ¢ 630l AaHHbIX Ha 3Tane co3aaHus NMpUIOXKEHUs LeNMKoM obecneymBaeTcs
cpeacTtBaMum "BosnwebHMKOB" B paMkax paboTbl MO CO34aHUIO MPUITOXKEHUS.

IIponoskenue pa3padorku. [IpocTsie maru

MpoaoskeHne paboTbl MO CO34AHMIO NMPOCTOrO NPUIOXKEHUS Ans paboTbl ¢ 62301 AaHHbIX TaKXe He NpeAycMaTpMBaeT HEMOCPEACTBEHHOM
paboTbl C MPOrpaMMHbIM KOAOM.

Mocne co3aaHusa obbekTa DatasSet un TpaHCNAUMM KOoda NPUNOXEHUA Ha NaHeNNn MHCTPYMEHTOB MNOABIAETCA HOBad BKJlaAdKa,
npeaoctaBndOllasd BO3MOXHOCTb pa6OTbI C aBTOMaTM4yeCcKu 06bABNEHHbIMU Kaccamn — afanTepamu Tabnuy. Mocne yero pa60Ta no
CO34aHUI0 NPUNOXEHUA CBOANTCA K HECKOJIbKUM AO0CTAaTOYHO MPOCTbIM "BonwebHbIM" MaHUNynaAunaMm:

e co3paeTcs 0b6beKkT — npeacTtaBuTeNb knacca BindingSource, cBOMCTBY DataSource KOTOpOro NpucBavMBaeTCs CCblIka Ha paHee
COo34aHHbI 06beKkT DataSet, a cBolcTBy DataMember — 3HayeHWe, CBA3aHHOE C onpeaeneHHor B 6a3e aaHHbIX Tabnuuen "KnmeHTol";

e 3TO [leCTBME COMPOBOXAAETCS co3AaHMeM obbekTa — aganTtepa Tabnuvubl, ycrnoBHoe 0603HauYeHne KOTOpPOro NosiBASETCA Ha naHenu
KOMMOHEHTOB (POpMbI, YTO AenaeT aganTtep AOCTYMNHbIM A/l BO3MOXHOW MoAUdUKaUMN U HACTPOMNKN;

e nonyyeHme MHdopmaumnm n3 6asbl AaHHbIX obecneymBaeTcs Npy NOMOLUKM 3anpocoB K 6a3e, KOTopble TakXe A0CTaTOYHO MPOCTO
NOCTPOUTbL, 3anyCTUB COOTBETCTBYHOLWMIA "BONWEOHMK". MbIWNHBINA KKK MO NMMKTOrpaMMe ajanTtepa Ha naHenu, Bbi30B reHepaTopa
3anpoca, fanee — B COOTBETCTBMW C 3aMbIC/IOM MPUSIOXKEHUS U CLeHapueM reHepaTtopa. MNocne co3gaHusa 3anpoca Ha naHenu
KOMMOHEHTOB (hOopMbl MNOABASIETCS NMUKTOrpamMma, obo3Havarowas paHee NOCTPOEHHbI 06beKkT-nNpeacTaBuTenb knacca Dataset, a
HenocpeACTBEHHO Ha hOpMe — MHCTPYMEHTalbHas NaHesnb C 3/1IEMEHTOM, KOTOpbIN obecneynBaeT BbIMOSIHEHWE 3aMnpoca, B pe3ynbrate
KOTOPOro Yepes3 COOTBETCTBYHOLWNIN agantep Tabnuubl Npon3BOAMTCS 3anofiHeHMe obbekTa DataSet'a;

® [/19 pelleHus NocTaB/IeHHOW 3aAa4yn Heob6XxoaAMMO ABaxAbl 3aMyCTUTb FreHepaTop 3anpocoB ANS 3anofiHeHUs Tabnuy "knneHTol" u
"3aka3bl". 'eHepaTop 3anyckaeTcs "oT cywecTBytowero" agantepa Tabnuubl. Mpouecc co3haHns BTOPOro 3anpoca ConpoBoXAaeTcs
nosiB/IeHWEeM BTOpOro afganTtepa Tabnuubl. MNpu 3ToM Ha dopMe NoABASIOTCS ABE MHCTPYMEHTasbHble naHenu, obecneynsatowme
3arpy3Ky UHgopMaLumMm nNpu BbINOJHEHUM NPUNTOXKEHUS;

e vHdbOpMauMs 0 KIMEeHTax U 3akasax pasMelLlaeTcsl B 3/IeMeHTax ynpasreHus Tuna TextBox (0 K/IMeHTax) M 3/IeMeHTe yrnpaBfeHus
DataGrid (o 3akasax). DTW 3/IeMEeHTbl Pa3MeLWaoTCa Ha NOBEPXHOCTM (OPMbl C NOC/EAYIOWEN UX MPUBA3KON K 3/1eMeHTaM
DataSet'a, npu 3TOM MacTep co3naeT o6beKkTbl — NpeacTaBUTeENM Kacca BindingSource;

e ans obecneyeHns HaBMraumm No AaHHbIM MCMNOJIb3yEeTC KOMOUMHMPOBAHHBIV 3/1eMEHT yrnpaBneHus BindingNavigator, KOTOpbIN
HacTpauBaeTcs Ha oAMH n3 o6bEKTOB — MpeacTaBuTesnel Kiacca BindingSource (K MOMEHTY HaCTPOMKKN HaBuratopa Takux ob6bekToB
B MPUIOXEHUM — OBaA).

B pesynbTaTte nonyyaem NpuaoxeHue, Kotopoe obecneymBaeT NpoOCMOTP COAEPXMMOro 6a3bl AaHHbIX.
... H e1e 0oJiee NpocThie Aaru

Ha camom pgene pa3paboTka npocTtoi opmbl Ans paboTbl ¢ 6a301 AaHHbIX TpebyeT elle MeHble YCuani. MoXHO COBCEM HUYEro He aenaTb
M NONY4YUTb rOTOBYH popMYy.

Mocne co3aaHua obbekTa-npeacTaBuTens knacca DataSet Hago Bcero nuwb "nepetawnTb" Ha ¢dopMy M3 okHa Data Sources nukTorpammy
cooTBeTCTBYIOWeEN Tabnuubl 6a3bl AaHHbIX. B cnyyae c 6a3o1i aaHHbIX "Bopen" — 310 NnukTOorpamMma Tabnuupl "KnueHTtol". Mpu 3TOM
aBTOMAaTMYECKUN K KOAY MpuioxeHus A06aBnsioTCS COOTBETCTBYHIOLWME KACChl U SN1EMEHT YNpaBiieHns ANs HaBuraumm no Tabnuue
"KnueHTtbl". Ans BU3yanuMsauMm MHOXECTBA 3anucei, CBA3aHHbIX C 3aKa3aMu KIMEHTOB, cliefyeT npoAenaTb cneayowmne MaHunynsaumm:

e "PackpbiTh" B okHe Data Sources nuktorpammy, ob6osHauvatowwyo Tabnuuy "KnueHTtbl". Mpn 3TOM CTaHOBATCS BUAMMbIMU
NMUKTOrpamMmbl, oTobpaxkarowme cTtonbubl Tabanubl, U NMKTOrpaMMa CBsA3aHHoOM ¢ Tabnuuen "KnuneHtob!" Tabnuubl "3akasbl".

e Ha dopmMy cneayeT nepetawntb 3Ty camylo NMKTOorpamMmy. B pesynbTate nonyyaem dopmy c napoit obbekToB DataGrid, B KOTOPbIX
MOXHO HabnoaaTb cornacoBaHHble MHOXeCTBa 3anuceit. [ns Kaxaoro KaveHTa HabnhaeM MHOXECTBO 3aKas3oB.

Pa3pa60TqMKy NPUNOXEHNA OCTAETCA YNPaXHATbCA B BapMaHTaX NepeTtacknBaHnUa NUMKTorpamMm (I‘IEDETaCKI/IBaTb MOXHO MUKTOrpaMmbl
OTAENbHbIX Monen Ta6J'IVIL|,bI) n MeanTnpoBaTb Haj4 NOAYYEHHbIM KOAOM.

Nmutanust orcoequHeHHocTH. Iy coenunenni



B ADO .NET oduumanbHO 3asaBneH0, 4To B nNpunoxeHnn ncnonbytorcs OTCOEANHEHHbBIE KOMNOHEHTBI.

lMpucoeanHUNNCL, KaKUM-TO 06pa30M nonyyunnu Tpe6yeMyro MHCbOpMaLJ,M}O, OTCOEAUHUIUCH... HO ecTb npo6neMa. OTKprTMe 1 3aKpbiTne
coeanHeHus ¢ B[] - onepauusa Tpyaoemkas. NogaepxusaTb cOeMHEHNE MOCTOSAHHO — MJ10XO0. OﬁprBaTb 1 BOCCTaHaBNMBaTb COEANHEHUE
BCAKWUI pa3 no Mepe Heob6XxoANMOCTU — ToXe nonyyaetcs nnoxo. KomnpommccHoe pewenne — MyJl COeLIMHEHWIA: MeCTO, rae CoxpaHsrTCs
YCTaHOB/IEHHbIE N HEUCNO/Ib3YEMbIE B OAHHbIN MOMEHT COeANHEHUS.

MpunoxeHne cosfaeT 06bEKT COeAMHEHUS], YCTaHaBIMBAET coeamHeHme ¢ 6a30i, UCNOoNb3yeT ero 1, He paspbiBas coeaAnHeHus ¢ 6a3on,
nepepaet ero B MYJ1 coeanHeHunii. B ganbHelweM, no Mepe HEO6X0ANUMOCTHN, 06BEKT COeAMHEHUS MCNONb3yeTca M3 nyna. Ecnu Heckonbko
NMPUNOXEHUI CTPEMATCS OAHOBPEMEHHO MONYyYUTb AOCTYN K B[l 1 B nyne He ocTaeTcs cBO60OAHbIX COeAMHEHUI — CcO34aeTcs U
HacTpauBaeTCsl HOBbIl 06BEKT, KOTOPbLIN Nnocse ynoTpebneHns NpunoXxeHneM Takxe nepeaaetcs B Nyn. TakmMm obpa3oM noaaepxuBaeTtcs
HECKOJIbKO FOTOBbIX K MCMOSIb30BaHUI COEAMHEHUN, obliee KONM4ecTBO KOTOPbIX (MO KpaliHeln Mepe TeopeTMYeCckn) OKasbiBaeTCs MeHblue

obLero KoanyecTsa NpuUIoXeHui, paboTaowmx ¢ 6a3oil B AaHHbIA MOMEHT.

MMyn BkNOYaeTcsa No yMonyaHuo. M npu 3TOM BbINOJIHEHWE onepaTopa

rollsConnection.Close() ;

npusoanT HE K PA3PbLIBY coeanHeHus ¢ 6a30ii, a K nepefaye 3TOro COeANHEHUS B Myl COeAMHEHWNI NS MOBTOPHOMO MCMOMb30BaHMUS.
3anpeTuTb pa3MelleHne obbekTa CoeaMHEHNS B MyJle MOXHO, YKa3aB B CTpoke coeanHeHus ans OLE DB .NET aTtpumbyTt

OLE DB Services =

-4

npu kotopoM nposaraep OLE DB .NET He 6yaeT noMewaTb coeaMHeHMe B My Npu 3akpbiTuM, a 6yaeT BCSKUIA pa3 ero paspbiBaTh U

yCTaHaB/inBaTb 3aHOBO.

Myn coeanHeHuii 0CBOG0OXAAETCS MPU BbINONHEHUN MeToAa Dispose. DTOT METOA Bbi3bIBAaETCA COOPLIMKOM Mycopa Mpu 3aBepLlueHun
npunoxeHus. B Tene satoro Metoda obecrneumBaeTcs Bbi30B MeToga Close. TakuM 06pa3oM, Aaxke He3aKpbiToe CoeAMHEHME MNpu
3aBepLUeHMU NPUIOXKEHUSI 3aKPbIBAETCS. SIBHbIM BbI30B 3TOrO METOAa TaKXXe NMPUBOAUT K PaspbiBy COEAMHEHUS], OCBO6OXAEHMIO
3aHMMaeMbIX PecypcoB M MOArOTOBKE 06beKTa K YHUUYTOXEHMIO CE60PLUMKOM Mycopa.

Ha camom pene, ecnu knacc npenocrtaBnsieT metog Dispose (), MMEHHO ero, a He Close (), cnegyeT Bbi3biBaTb 471 0CBO6OXAEHUS
3aHUMaeMbIX 06 BLEKTOM pecypCcoB.

IpumeHeHHe 00HEKTA COeTUHEHHUS IJIsI HCCIeN0OBAHUSI CXEMBI 0a3bI

YCTaHOBUB COeANHEHMNE C 6a3omn AaHHbIX, MOXXHO UCC/ieAoBaTb €e CXeMy. OTa BO3MOXHOCTb obecneumBaeTcs 06bABMEHHbIM B Klacce
coeanHeHus Metoaom GetOleDbSchemaTable

YnpasneHue npoueccoM c6opa MHbopMaLmm o cxeme 6asbl o6ecneynBaeTca ABYMsa napaMeTpaMy MeToaa.

MepBbI NapaMeTp NpeacTaBfeH CTaTUYECKMMN CBOMCTBAMM knacca OleDbSchemaGuid,

BTopoli napameTp — MaccnBoM (KopTexeM) 06beKTOB, KaXAblii U3 KOTOPbIX B 3aBUCMMOCTM OT 3aHMMaeMOM MO3NLMK B KOPTEXE MOXET
npuHMMaTb onpeaesieHHoe PUKCMpoBaHHOE 3HaYeHne NMbo nMeTb 3HadeHue null:

Knacc OleDbSchemaGuid. OnpenesieHue cxembl 0OasEbl

Namespace:

System.Data.OleDb

Mpu BbI3OBE MeToAa GetOleDbSchemaTable 3HayeHWe — napameTp Tvna OleDbSchemaGuid obecneynBaeT BO3BpaLleHUE TMMNA CXEMbI

Tabnuupbl.

MHbopMauus o CTPYKType Knacca npeacTaB/ieHa HUXe.

CnepyeTt uMeTb B BUAY, 4YTO He BCe nposaﬁ,qepbl MO/THOCTbIO NOAAEPXUBAKOT NpeaoCTaB/iseMble KNaCCOM BO3MOXHOCTU MO onpeaeneHunto

cxeMbl Tabnuubl.

UneHbl knacca OleDbSchemaGuid:

OTKPbITble KOHCTPYKTOPbI

OleDbSchemaGuid-koHCTpYyKTOp MHUUMann3npyeT HOBbIM aKk3eMnsap knacca OleDbSchemaGuid

Assertions
Catalogs

Character Sets
Check Constraints
Check Constraints_
By Table
Collations

Columns

Column Domain Usage
Column Privileges
Constraint Column

Usage

Constraint Table
Usage

DbInfolLiterals

OTKpbITbIE NONA
Cratnyeckunin. Bo3BpallaeTt yTBep>XaeHWS, onpeaesieHHble B KaTanore, Baje/ibLeM KOTOPOro SBASETCS yYKa3aHHbIN
rnosb3oBaTtesb
CraTuyecknin. BosepallaeTt pusnyeckne atpnbyThbl, CBS3aHHbIE C KaTasoraMu, AOCTYMNHbIMU U3 UCTOYHMKA AaHHbIX.
Bo3BpallaeT yTBep>XAeHWSs, onpeAefieHHble B KaTanore u npuHagnexalive ykasaHHOMY Mosib30BaTesto
CraTtnyeckunin. Bosspalaet Habopbl CUMBOJIOB, ONpeAenieHHble B KaTasiore U AOCTYMHble yKa3aHHOMY
nosb30BaTesNto
CraTuyecknin. Bo3BpallaeT orpaHMyeHns NpoOBEPKU, onpeaesieHHble B KaTanore u npuHagnaexaiime ykazaHHOMY
nosb30BaTesto
CraTtnyeckuin. Bo3BpallaeT orpaHnyYeHns NpoBEpKU, onpeaesieHHble B Katanore u npuHagnexaiime ykasaHHOMy
nosb30BaTeNto
CraTuyecknin. Bo3BpalluaeT cpaBHEHUS 3HAKOB, OMpeAEeNeHHbIE B KaTanore U AOCTYMNHblE YKa3aHHOMY
Nnosib30BaTesto
CraTtnyecknin. Bosepawaet ctonbubl Tabnuy, (BkNoyas npeacraB/ieHns), OnpeaesieHHble B KaTanore U AOCTYMHble
yKa3aHHOMY Mosib30oBaTesnio
CraTuyecknin. BosBpaliaeT cTonbubl, onpeaenieHHble B KaTanore u 3aBucsilMe OT OMEHA, KOTOPbIN onpeaeneH B
KaTasiore v NpMHaAnexuT yKasaHHOMY MOoJib30BaTeslto
CraTtnyecknin. Bosspawaet npmsunerum ana cronbuos tabnuu, onpeaeneHHble B KaTanore U AOCTyMNHble
yKa3aHHOMY Mosib30BaTesto Uin rnpeaocTaBieHHble UM
CraTuyeckunit. BosBpaliaeT cTonbubl, KOTOPbIE UCMOMb3YOTCSA CChITOYHLIMU OFPaHUYEHNSIMU, YHUKANbHBIMU
OrpaHMYEHUSIMU U YTBEPXKAEHUAMUN, onpeaeieHHbIMW B KaTaslore U npvHaanexawumMmm yKasaHHOMY Mosib30BaTesto
Cratnyecknin. BosepalaeTt Tabnuubl, KOTOpble MCMOJIb3YHTCS CCbIJIOYHBIMU OrPAHUYEHUSMU, YHUKANbHbIMU
OFpaHUYEHUAMU U YTBEPXKAEHUAMU, ONpeaesieHHbIMU B KaTasiore n npuvHagiexalMmMmmn ykasaHHOMY Mofib30oBaTesto

CTaTnyeckumi. Bo3BpalyaeT cnucok IMTeEpanoB, UCMOJIb3YEMbIX B TEKCTOBbLIX KOMaHAax U CI'IeLJ,MCbVILIHbIX ans
KOHKPETHOro nocCraBLuKa



Foreign Keys
Indexes

Key Column_Usage

Primary Keys
Procedures
Procedure Columns
Procedure
Parameters
Provider Types
Referential
Constraints

Schemata

Sql Languages
Statistics
Tables

Tables Info

Table Constraints
Table Privileges

Table Statistics

Translations

Trustee

Usage Privileges

Views

View Column Usage

View Table_ Usage

Equals

CraTtnyecknin. Bo3epallaeTt ctonbubl BHELWHEro Ko4a, ornpefesieHHble B KaTasore AaHHbIM MoJib30BaTesieM
CraTtnyeckunin. Bo3BpallaeT MHAEKChI, ONpefesieHHble B KaTasore n npuHaanexalime yKkasaHHOMy MoJsib30BaTesnio

CraTtnyecknin. BosepawaeTt ctonbubl, onpeaeneHHble B KaTajore n OrpaHMYeHHble Kak K/1loUn AAHHbIM
nosb3oBaTesieM

CTaTnyeckmi. Bo3BpalyaeTt cTonbubl nepBUYHOro K/4a, onpeaesieHHble B KaTaJjiore AaHHbIM NOJIb30BaTeENEM

CTaTnyeckmi. Bo3BpalyaeT npoueaypbl, onpefeneHHble B Katasore U npyHaanexalme ykasaHHoMy
nosib3oBaTento

CTaTunueckuii. Bo3BpallaeT cBeAeHUs o cTtonbuax HabopoB CTPOK, BO3BpaLLAeMbIX NMpoueaypamu
CTaTnueckuii. Bo3BpallaeT cBeAeHUs O napaMeTpax W Koaax BO3BpaTta npoueayp

CraTnyecknin. Bo3BpallaeT OCHOBHbIE TUMbl AAHHbIX, NOAAEPXXMBAaEMbIe NOCTaBLWMKOM aaHHbIX .NET Framework
ana OLE DB

CraTtnyeckunin. BosBpallaeT cCbi/IOYHbIE OFpaHMYEHNS, ONpeaesieHHbIe B KaTasore n npuHaanexalime yKkasaHHoOMy
nosnb3oBaTesito

CTaTnyeckmi. Bo3Bpalyaet 06bEKTDI CXeMbl, NpuHagnexatumne yKkasaHHoOMy noJsib3oBaTtesnto

CraTuyeckuii. Bo3BpallaeT ypoBHU COOTBETCTBMS, MapaMeTpbl U ANANEKTbl, NOAAEPXMBAEMbIE AAHHbIMU
06paboTkM C NomoLblo peanusaumm SQL

CraTnyeckunin. Bo3BpallaeT cTaTUCTMYECKME AaHHble, onpeAe/ieHHble B KaTanore u npuHagnexaiime ykasaHHOMY
nonb3oBaTesito

CTaTnyeckumi. Bo3BpalyaeTt Tabnuubl (BKJ'I}O‘-IaH I'Ipe,D,CTaBJ'IeHMﬂ), onpeaeneHHble B KaTanore n AoCTyrnHble
YKa3aHHOMY MoJib30BaTesto

CTaTnueckuii. Bo3BpallaeT Tabavubl (BKIOYas NpefacTaBieHus), AOCTYMHbIE YKa3aHHOMY MoJib30BaTento

CTaTnueckuit. Bo3BpallaeT TabMuHble OrpaHUYeHns, onpeaesieHHble B KaTasore U npMHaafiexalime yKkasaHHOMY
nonb3oBaTento

CTaTnyeckmi. Bo3Bpalyaet npusunernu Ans Ta6]'II/IU,, onpeaesnieHHble B KaTanore n AoCTyrnHble YKa3daHHOMY
nosib3oBaTento Uan npenocrtaB/e€HHbIE UM

Cratnyeckunin. OnncbiBaeT AOCTYMNHbIN HAabop CTaTUCTUYECKMX AaHHbIX MO Tabnuuam Ana nocrasLiMKa

CTaTunueckuii. Bo3BpallaeT nepeBoAbl 3HAaKOB, ONpeaesieHHble B KaTasiore U A0CTYNHble YKa3aHHOMY
nonb3oBaTento

CraTnyeckmi. Onpe,qen;leT AOBEPEHHbIE O6'beKTbI, 3ajaHHbleé B UCTOYHUKE AaHHbIX

CTaTnyeckmi. Bo3BpaliaeT npusunernn USAGE ans 06beKTOB, onpeaeneHHble B KaTtasiore U AoCTyrnHble
YKa3aHHOMY MnoJsib30BaTeslo Uan npenocrtaBjeHHble UM

CTaTnyeckmi. Bo3BpaluaeT npeacTaB/ieHUs, onpenesieHHble B KaTanore n AOCTYNHble YKa3aHHOMY Monb30BaTeslto

CraTnueckuit. Bo3BpallaeT cTonbubl, OT KOTOPbIX 3aBUCAT NpocMaTpuBaeMble Tabnmubl, ONpeaesieHHble B KaTanore
1 MpUHagnexalne JaHHOMY MoJib30BaTeNto
CTaTnueckuit. Bo3BpallaeT Tabnvubl, OT KOTOPbIX 3aBUCAT MpocMaTpuBaeMble Tabnuubl, onpeaeneHHble B
KaTanore v NpuHaanexalwme 4aHHOMY MO/Ib30BaTEN!tO

OTKpbITbIE METOADI

MeperpyxeH. OnpeaensieT, paBHbl N1 ABa 3k3eMnasapa Object

GetHashCode CnyxuT XaW-dyHKUMENR AN KOHKPETHOrO TUNa, NPUro4eH AJIs UCMOJIb30BaHWs B a/irOPUTMax XaLWMPOBaHUS U CTPYKTypax
[aHHbIX, HanpuMep B X3LW-Tabnuue

GetType
ToString

Finalize

BosBpallaeT Type TeKyLlero sk3emnnspa
Bo3Bpallaer String, KOTOpbIN NpeACTaBASET TeKyLwmii Object

3auwmuieHHble MeToAbl

MepeonpeneneH. MNMo3BonsieT o6bekTy Object monbiTaTbCs 0CBO60AUTL PECYpChbl U BLIMOMHWUTL Apyre 3aBepluatolmne

onepauumu, nepes TeM kak o6bekT Object 6yaeT YHUUTOXEH B mpouecce cbopku mycopa.

B a3bikax C# n C++ Ana GyHKUMI dMHaNn3aLumMm UCnosb3yeTcs CUHTaKCUC AeCTpyKTopa

MemberwiseClone Co3gaeT HEMOJIHYIO KOMMUIO TeKyllero Object

Hwxe npeactaBneH GparMeHT Koaa, No3BONAIOWMIA NPOUNTaTb MHMOPMaLMIO O cxeMe 6asbl:

// TpmMmeHenme Meroma GetOleDbSchemaTable.

// TomyueHue mHbopMaLMU O CxeMe Oas3bl HAHHBIX .

// Tlpy 5TOM MOXHO MCIIOJIB30BATh apaMeTp Restrictions,

// C NOMOWBI KOTOPOTO MOXHO OMIIBTPOBATL BO3BpAllaeMbE CBEINEHUS

// o cxeme.

private void schemaButton Click(object sender, System.EventArgs e)

{

// TouHol mMHbOOpPMALMEN O TOM, UTO COOOM MPEenNCTAaBJISIT OCTAaJIbHEE
// unenb MHOXeCTBa Restrictions, noka He pacrnojaramo.

object[] «r;

r = new object[]

{null, null, null,

"TABLE"};

oleDbConnection.Open() ;

DataTable tbl;

tbl=oleDbConnection.GetOleDbSchemaTable

(System.Data.OleDb.0OleDbSchemaGuid.Tables, r);

rpDataGrid.DataSource = tbl;
oleDbConnectionl.Close () ;

}

Takum o6pasoM nosy4daercs MHdopMaumsa o cxeme 6a3bl, CBA3b C KOTOPOM yCTaHaBIMBAETCS Yepe3 06beKT COEANHEHUS.

Ho ocHoBHas obnacTtb NpMMeHeHus obbekTa CoOeAMHEHUS — B COCTaBe KOMaHAbl.

OTtcrynjienue o 3anpocax

1. 3anpocbl, KOTOpble He BO3BpaLlatoT 3anucen (action query nnm KOMAHOHbBIE 3AMPOCHI). PasnuuatoTcs:



e 3anpocbl obHoBneHns unm Data Manupulation Language queries. MNpeaHasHayaoTcs AN USMEHEHUS COAEPXMMOro 6a3bl
AaHHbIX

UPDATE Customers
Set CompanyName = 'NewHappyName'
WHERE CustomerID = '007'

INSERT INTO Customers (CustomerID, CompanyName)
VALUES ('007', 'NewHappyCustomer')

DELETE FROM Customers
WHERE CustomerID = '007'

e 3anpocbl nameHeHuns unm Data Definition Language queries. NpeaHa3HayeHbl AN U3MEHEHUS CTPYKTYpbl 6a3bl AaHHbIX

CREATE TABLE myTable
(
Fieldl int NOT NULL
Field2 wvarchar ()

)
2. 3anpocbl, Bo3Bpallalowmne 3HaueHmsa U3 6asbl AaHHbIX. Hxke npeacTaBfieHbl TpU NpUMMepa 3anpocos.

Bo3BpaluaeT 3Ha4YeHuUs nonei Ans Bcex 3anuceil, NpeacTaBleHHbIX B Tabnuue Customers,

SELECT
CustomerlID,
CompanyName,
ContactName,
Phone

FROM
Customers

Bo3BpalaeT 3Ha4yeHunsa noneu gns 36I'IMCEI7I, npeacTtaB/€HHbIX B Tabnuue Customers, y KOTOpPbIX 3Ha4YeHUe Nons Phone pPaBHO CTpoOKe
'333-2233",

SELECT
CustomerID,
CompanyName,
ContactName

FROM
Customers

WHERE
Phone = '222-3322"

MapaMeTpu30BaHHbIN 3anpoc. MHOXECTBO BO3BPALLUAEMbIX 3HAUYEHN 3aBUCUT OT 3HAYEHWS NMapaMeTpa, CTaHAapTHO 0603HaYaeMoro
MapkepoM '?' 1 3aMeLlaeMoro HeMoCcpPeacTBEHHO MpU BbINOHEHWMM 3anpoca:

SELECT
CompanyName,
ContactName,
Phone
FROM
Customers
WHERE
CustomerID = ?
Command

KomaHza - 06bekT, NpeacTaBnsiowmnii 0 ANH U3 ABYX KnaccoB: nmMbo knacc OleDbCommand, nMbo knacc SqlCommand, OCHOBHOE Ha3sHa4yeHune
ob6bekTa "KoMaHaa" — BbIMOSIHEHWE pa3NMyHbIX 4eUCTBUMIA Hag bason OaHHbix (MCTOYHUKE OAHHBLIX) npun ucnonb3oBavnm OTKPbITOMO
COEAMNHEHUA. Camu xe aencTBus 06bl4HO KOAUPYIOTCA onepaTtopoM SQL nnn xpaHuMMow npouenypoi. 3akoanpoBaHHas MHbopMauuns
dUKCnpyeTcst C NCnosib30BaHMEM 06BbEKTOB — NpeacTaBuTenen knacca Parameter, crneuunanbHO pa3paboTaHHbIX Ans "3anucu" kogmpyemon
B KOMaHae nHdopMaumm.

To ecTb Nocne ycTaHOBNEHUs coeanHeHns ¢ Bl ana nameHeHus coCcTosHUSA 3ToM 6asbl MOXET ObiTb CO34aH, COOTBETCTBYHOLWMM 06pa3om
HaCTpOEH N NPpUMEHEH 06BbEKT - npeacrasuTenb knacca Command,

06bekT "KoMaHaa" — CTapTOBbIM CTON AN 3anycka HEMocpeaCcTBEHHO U3 MPUIOXKEHUS KOMaHA ynpasnenus B, KoTopbiMu m
OCYyLLEeCTBNSIETCS HenocpeacTBeHHOe ynpaBneHue Bl. KomaHaa B NpunoxeHun obecneymBaeT B3auMoAencTBne npunoxeHus c 6asom
AaHHbIX, MO3BOJISAS MPU 3TOM:

COXPaHATb NapaMeTpbl KOMaHA, KOTOpble NCMONb3YIOTCA A5 ynpasneHusa B;

BbINOMIHATL cneumndunyeckne komanabl 6] INSERT, UPDATE, DELETE, KOTOpble He BO3BpallatoT 3HaYEeHUN;

BbIMOHATbL KOMaHAbl, BO3BpallamoLwme eANHCTBEHHOE 3HavYeHne;

BbINOJIHATb KOMaHAbl CreuManbHOro s3blka onpeaeneHus 6a3 gaHHbix DataBase Definition Language (DDL), Hanpumep CREATE
TABLE;

paboTaTb c 06bekTOM DataAdapter, Bo3BpawamoWwmnM o0b6bekT DatasSet;

paboTtatb ¢ 06bekTOM DataReader;

Ans knacca SglCommand — paboTtatbh ¢ noTokom XML;

co3gaBaTb pe3ysibTupytowmne Habopbl, MOCTPOEHHbIE HA OCHOBE HECKOJIbKUX Tabnuu, amn B pesysbTaTe UCMOSIHEHUS HECKONTbKUX
onepaTopos.

0O6bekT Command o6ecneqMBaeTynpaBneHme UCTOYHUKOM AaHHbIX, KOTOPOE 3aKN4aeTca:

e B BbinonHeHun DML (Data Manipulation Language) 3anpocoB — 3anpocoB, He BO3BpalawwWwmx gaHHble (INSERT, UPDATE, DELETE);
e B BbinosHeHnn DDL (Data Definition Language) 3anpocos — 3anpocoB, KOTOPble M3MEHSAIOT CTPYKTYpy Basbl [laHHbix (CREATE);
® B BbINOJIHEHMN 3aMpOCOB, BO3BpaLLAOLWNX AaHHble Yepe3 06bekT DataReader (SELECT),



O6beKkT npeacTaBneH AByMs knaccaMm — SqlCommand y OleDb Command, [103BONSIET UCMOMHATL KOMaHAbl Ha B[] 1 Npu 3TOM Mcnonb3yeT
yCTaHOBIEHHOe coefuHeHue. McnonHsaeMble KOMaHAbl MOTYT ObITb MpeACTaBEHbl:

® XpaHWMbIMU npouesypamu;
e KOoMaHaamu SQL;
e orepaTtopamMu, BO3BpallaloWwmMn Lenble Tabnumubl.

ObbekTa - npeacrtaBuTesNnb Knacca Command nogaep>xXmweBaeT ABa BapuMaHTa (BapMaHTbI MEeTOoA0B onpeaensarTcs 6a30BbIM KJ'IaCCOM) METOoAO0B:

e ExecuteNonQuery - obecneumBaeT BbIMO/IHEHNE KOMAHA, HE BO3BpallaloWnMX AaHHble, HanpuMmep INSERT, UPDATE, DELETE;
e ExecuteScalar — ucnofiHSeT 3anpockl K B/}, Bo3Bpalarowme eANHCTBEHHOE 3HaYEeHNE;
e ExecuteReader - Bo3BpalwlaeT pe3ynbTMpyoWwmMii Habop Yepes ob6bekT DataReader,

Ooctyn k aaHHbIM B ADO .NET c noMouwlbto Data Provider'a ocyllecTBAsieTca creayowmm obpa3om:

O6beKkT — npeacraBuTenb knacca Connection ycraHaBiMBaeT coeanHeHue Mexay Bl n npunoxeHuem.

3TO coeaAnHEHNEe CTaHOBUTCSA AOCTYMHbIM 06bekTaMm Command y DataAdapter,

Mpn 3TOM 06beKT Command MO3BOASET UCNOSHATL KOMaHAbI HENOCpeACTBEHHO Haa B.

Ecnu ucnonHsemasa KkomaHaa BO3BpalLaeT HECKOIbKO 3HavyeHuin, Command OTKpbIBAET AOCTYM K HUM yepe3 ob6bekT DataReader,

Pe3ynbTaTbl BbINOSHEHUS KOMaHAbl obpabaTbiBaloTcst MM60 HaNpsMYio, C UCMOb30BaHWEM KoAa MPUIOXeHUs, 6o yepes 06bekT
DataSet, KOTOpbI 3anoHAETCS Npu NoMowm obbekTa Dataidapter,

e [1na obHoBNeHus B npuMeHsIOT Takxke 06bekTbl Command y DataAdapter,

NTak, B ntobom criyyae, HE3aBMCMMO OT BbIGpaHHOIro NMoCTaBLMKa AaHHbIX, Npu paboTte ¢ aaHHbiMM B ADO .NET mncnonbsyem:

e Connection Object - gns yCTaHOBKM COeAMHEHUS C 6a30M AaHHbIX;
e Dataset Object - ans NpeAcTaB/IEHUS OAHHbIX Ha CTOPOHE MPUOXEHUS;
e Command Object — AnA U3MEHEHUS COCTOSAHMSA 6a3bl.

Cnocobbl co3aaHns ob6bekTa Command:

® C UCMO/SIb30BaHNEM KOHCTPYKTOPOB M C MOC/ieayole HacTporKon obbekTa (yKasaHue CTPOKM 3anpoca u obbekta Connection);
® BbI30B MeToAa CreateCommand obbekTa Connection,

private void readButton Click(object sender, System.EventArgs e)
{

int 1 = 0;

this.timer.Stop() ;

rd.rolls.Clear();

nPoints = 0;

string strSQL =

"SELECT nRolls,Victim,X,Y,0ldX,01dY,Alpha,Red, Green,Blue From RollsTable";
oleDbConnection.Open() ;

OleDbCommand cmd = new OleDbCommand (strSQL,oleDbConnection) ;
OleDbDataReader rdr = cmd.ExecuteReader() ;

while (rdr.Read())

{

rd.AddRow (

int.Parse((rdr["nRolls"]) .ToString()),
int.Parse ((rdr["Victim"]) .ToString()),
float.Parse ((rdr["X"]) .ToString()),
float.Parse ((rdr["Y"]) .ToString()),
float.Parse ((rdr["oldX"]) .ToString()),
float.Parse ((rdr["oldY"]) .ToString()),
int.Parse((rdr["Alpha"]) .ToString()),
int.Parse ((rdr["Red"]) .ToString()),
int.Parse((rdr["Green"]) .ToString()),
int.Parse ((rdr["Blue"]) .ToString())

)i

i++;

}

rdr.Close() ;
oleDbConnection.Close () ;
rpDataGrid.DataSource = rd.rolls;
nPoints = i;

this.timer.Start () ;

}
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XpaHuMble npoueaypbl — NpeaBapuUTeibHO OTTPAHCIMPOBAHHOE MHOXECTBO NpeasnoxeHnit SQL 1 AoMNOMHUTENbHbLIX MPEeanoXeHuin 4ns
ynpaB/ieHUs1 NOTOKOM, COXPaHsieMoe NnoA UMeHeM U obpabaTbiBaeMoe (BbIMOJIHAEMOE) Kak OAHO Lienoe. XpaHuMble Mpoueaypbl
COXPaHSIOTCS HEMOCPEACTBEHHO B 6a3e AaHHbIX; WX BbIMNOMHEHME 06EeCrneYMBaeTcs BbI30BOM CO CTOPOHbI MPUIOXKEHUS; AOMNYyCKaeT
BKJ/IlOYEHWNE 06BABNSEMbIX MOb30BATENIEM NEPEMEHHbIX, YCIIOBUR U APYTrMX NPOrpaMMUpPyeMbIX BO3MOXHOCTEN.

B XpaHMMbIX npoueaypax MOryT NPUMEHSTbCA BXOAHbIE U BbIXOAHbIE MapaMeTpbl; COXpaHsieMble NpoLeaypbl MOryT BO3BpallaTb eANHUYHbIE
3HaAUEHUs U pe3ynbTUPYHOLLME MHOXECTBA.

®YHKUMOHANBbHO XpaHMMble NMpoLeaypbl aHanornmyHbl 3anpocaM. BMecTe ¢ TeM, Mo CpaBHEHUIO C NpeasnioxeHmamm SQL, oHn obnaaatoT
pSAOM MPEUMYLLECTB:

e B OZHOV Mpoueaype MOXHO CrpynmnupoBaTb HECKOMbKO 3amnpocoB;
e B O/HOl Mpoueaype MOXHO COCNaThCs Ha APyrne coxpaHeHHble npoueaypbl, YTO yrnpolwaeT npoueaypsl obpaiweHus k BA;
e BbINOJIHAOTCA BbICTPEE, YeM UHAMBUAYANbHbIE NpeanoxeHus SQL.

TakuM o6pa3oM, xpaHUMble Npoueaypbl obneryatoT paboTy ¢ 6a30M AaHHbIX.



Cnoco0bI co31aHUs KOMAH/L

M3BecTHO Tpu cnocoba co3gaHusa KOMaHA AN MaHUMYMPOBAaHUS AaHHbIMUI:

e 06bsB/IEHME M COo34aHNe 06beKkTa KOMaHAbl HEMOCPEACTBEHHO B MPOrpaMMHOM KoZe C NocneaylLer HacTPoMKon 3Toro ob6bekTa
BpY4Hyto. Cneaytowme pparMeHTbl Koga AEMOHCTPUPYHOT 3TOT CNocob:

string cs = @"Provider=Microsoft.Jet.OLEDB.4.0;" +
"Data Source=" +
@"F:\SharpUser\CS.book\Rolls.db";
OleDbConnection cn = new OleDbConnection(cs) ;
cn.Open () ;
OleDbCommand cmd = new OleDbCommand () ;
cmd.Connection = cn; // O6wexT "CoemmuHenme" Lenysgercs K kKoMaHne!

Nnbo Tak:

string cs = @"Provider=Microsoft.Jet.OLEDB.4.0;" +
"Data Source=" +
@"F:\SharpUser\CS.book\Rolls.db";
OleDbConnection cn = new OleDbConnection(cs) ;
cn.Open () ;
OleDbCommand cmd = cn.CreateCommand();// KoMmaHma co3maeTcsa coeluHeHueM!

® UCrMosb30BaHNE MHCTPYMEHTapus, NpeaocTaBnsieMoro naHenbto ToolBox (Bknaaka Data). O6bekT cOOTBETCTBYHOLEro Kiacca
nepeTacknmBaeTCsi B OKHO Au3aliHepa C nocneaytowein HacTponkon atoro obbekTa. SqlCommand mnm OleDbCommand nepeTtackMBaeTcs
B OKHO KOHCTPYKTOpa CO BkNaAku Data, mpu 3TOM OCTaeTcsi BPy4Hyto 3a4aTb CBOWCTBa Connection, CommandText, CommandType
(ana onpepeneHvs TMNa KoMaHAbl, KOTOopas 3afjaeTcsi B cBoncTBe CommandText). Mpwn 3ToM cBOMWCTBO CommandType MOXeT NPUHUMaTb
0AHO M3 Tpex 3HauyeHun: (1) Text — 3HayeHuMe cBolicTBa CommandText BOCMPUMHMMAETCSA Kak TeKCT KoMaHabl SQL. Mpu aToM
BO3MOXHa NocCnefoBaTeIbHOCTb AOMYCTUMbIX ONepaTopoB, pa3AenieHHbIX TOYKOW € 3ansTon; (2) StoredProcedure — 3HavyeHue
cBoicTBa CommandText BOCMPUMHMMAETCS Kak MMS CyLLeCTBYIOLEe XpaHMMOWN npoueaypbl, kotopas 6yaeT MCMONHATLCA Npu Bbl30Be
AaHHOM KoMaHApl; (3) TableDirect — npu 3TOM cBOMCTBO CommandText BOCMPUMHMMAETCS Kak HenycToW CNUCoK MMeH Tabnuu,
BO3MOXHO, COCTOSILLMIA M3 OAHOr0o aneMeHTa. MNpn BbINOMHEHUM KOMaHAbl BO3BpaLLalTCs BCe CTPOKMU M cTonbubl aTnx Tabnuu;

e pasMelleHne (NyTeM nepeTackMBaHUA) XpaHMMOW Npoueaypbl U3 OkHa Server Explorer B okHO au3anHepa. O6bekT "KomaHaa"
COOTBETCTBYIOLLEro TuMna npu 3TOM CO3AaeTcsi aBTOMaTUYEeCKN Ha OCHoBe Ntoboi xpaHnMon npoueaypbl. MNpu 3TOM HOBbIN 06beKT
CCbIJTaeTCA Ha XpaHWMYIo Npoueaypy, YTO MO3BOMSET Bbi3blBaTb 3Ty npoueaypy 6e3 AONONHUTENbHOMW HAaCTPOMKMU.

Ob6a Tnna obbekToB "KomaHaa" (SglCommand n OleDbCommand) noaAep>XMBalT TPU MeToAa, KOTOPbl€ MO3BOSIOT UCMONHATD
npeacTaBisieMy0 KOMaHAy :

e ExecuteNonQuery — npuMeHAETCs 415 BbIMOJHEHNSA KOoMaHA SQL 1 XxpaHuMbIX npoueayp, Takmx kak INCERT, UPDATE, DELETE, C
MOMOLLbIO 3TOr0 MeToAa TakXe BbINOSHAKTCS KoMaHAabl DDL - CREATE, ALTER, He BO3BpallaeT HUKAKMX 3HAYEHUINA.

e ExecuteScalar - obecneumBaeT BbI6Op CTpoKk M3 Tabnuubl BJl. Bo3BpaliaeT 3HayeHMe NepBoro Nosas nepBoi CTPOKKU, HE3AaBUCMMO OT
obLero KonmM4yecTea Bbl6paHHbIX CTPOK.

e ExecuteReader - obecneumBaeT BbI6Op CTpoK M3 Tabnuubl B]. Bo3BpallaeT HensMeHsieMblli 06bekT DataReader, KOTOpbIN AonyckaeT
nocnefoBaTeNbHbI OAHOHANPaB/EHHbIN MPOCMOTP U3BMIeYEHHbIX AaHHbIX 6e3 ncnonb3oBaHus obbekTa DataAdapter,

Kpome ToOro, knacc SqlCommand nogaepXvBaeT elle oAMH MeToA:

e ExecuteXmlReader — obecneumBaeT BbI6Op cTpok M3 Tabnuubl B B dopmaTte XML. Bo3BpallaeT HeMaMeHsiEMbIN 06bekT XMLReader,
KOTOpbIlA AOMyCKaeT nocsiefoBaTeNbHblA 04HOHaNpaB/IeHHbIA MPOCMOTP M3BJIEYEHHbIX AaHHbIX.

Ha3sHaueHue Bcex yeTbipex Metoaos — NCMNOJIHEHVUE HA UCTOYHUKE OAHHbIX koMaHAabl, NpeAcTaB/ieHHOM 06beKTOM KOMaHAbI.
Parameter

[aHHble 13 6a3bl BbIbUpaoTCa B pesynbTaTe BbiNoNHeHWs obbekTa Command, B ADO .NET npuMeHsi0TCA napaMeTpu3oBaHHble KOMaHAbI.
O6beKkT Parameter gBnseTcs CpeACTBOM MoAaudUKaunn komaHa. NpeacraBnser CBOMCTBA U METOAbI, MO3BONSAOWME ONpeaensTb TUMbI
AAHHbIX M 3HAaYeHUs napameTpos.

HacTpoiika koMaH/

MaHuNynMpoBaHne AaHHbIMU, KOTOPOE OCYLLIECTB/ISIETCA B MPOLIECCE BbINOMIHEHUS KOMaHA, €CTeCTBEHHO, TpebyeT onpeaesnieHHon
MHbOpMaLmMKM, KoTopas NpeacTaBnseTcs B KOMaHAe B BuAe napaMeTpoB. [pu 3TOM xapakTep U coaepkaHue ynpasnstowei
[OMNOJSIHUTENBHON MHPOPMALUU 3aBUCUT OT KOHKPETHOIO COCTOAHUS 6a3bl HA MOMEHT BbIMO/IHEHMSA MPUIOXKEHUS.

OTO 03HayaeT, 4uTo HaCTpOﬁKa KOMaHzAbl AO/KHA 6bITb rnposejeHa HeNnocpeaACcTBEHHO B NpoLecce BbINOJHEHUSA NMpUnoXeHus. IMeHHo BO
BPEMS BbIMOJIHEHUS MPUJIOXKEHUS ONpeaensatoTCd KOHKPETHbIE 3HAaYeHNS NapaMeTpoB, NMPOBOAUTCS COOTBETCTBYIOWAA HACTPOMKa KOMaHa u
UX BbINOJIHEHUE.

B cTpykType KoMaHAbl NpeAyCcMOTpeHbl Tak Ha3sbiBaeMble MONA MOACTAHOBKU. O6bekT KOMaHAbl NpU BbINOJHEHUM MPUNTOXKEHUS
HacTpauBaeTCs NyTEM MPUCBOEHUS 3HAYEHUS NapaMeTpa MoJ NOACTAHOBKW. DTU CaMble MOoSis NOACTAHOBKM peann3oBaHbl B BUAE CBOWCTBA
Parameters obbekTa KOMaHAbl. B 3aBMCMMOCTM OT TUNa npoBanaepa KaxAablii napaMeTp npeactaBnsieTcss 06beKTOM O4HOM0 U3 K/1acCoB:
OleDbParameter yam SglParameter

HeobxoanMoe KONMYECTBO NapaMeTpoB A/ BbIMNO/IHEHUS TOW WM MHOW KOMaHAbl 3aBUCUT OT KOHKPETHbIX 06CTOSTENbCTB: KaXAbln
napameTp KoMaHAbl NpeacTaBnsieTcss cobcTBeHHbIM 06beKTOM-NapaMeTpoM. KpoMe Toro, ecnv koMaHaa npeacraBfsieTcss COXpaHSaeMon
npoueaypon, To MOXET NoTpeboBaTbLCA AOMOJIHUTENbHbIN 06bEKT-NapaMeTp.

Bo BpeMsi BbINOSIHEHWUSI MPUNOXEHUS 06BEKT KOMaHAbl NpeABapuUTebHO HacTpanMBaeTCsl NyTeM NpUCBanBaHWS CBOMCTBY Parameters cnucka
(BNOMIHE BO3MOXHO, COCTOALLEr0 U3 OAHOIO 3/1IEMEHTA) COOTBETCTBYIOWMX 3HAUYEHUI NapaMeTpoB — 06bEKTOB Kacca Parameters, Mpu
BbIMO/THEHUN KOMaHAbl 3T 3HAYEHUS NapaMeTpoB CYMTLIBAOTCS U NMB60 HENOCPEeACTBEHHO MOACTABASIOTCSA B WabfoH onepaTopa si3blka
SQL, nubo nepepatoTCcs B KayecTBe NapaMeTpoB XpaHUMON npoueaype.

MNapameTp KoMaHAbl ABNSeTCS 06bEKTOM AOBOJIbHO C/IOXHOM CTPYKTYpPbl, YTO 06BbACHAETCS WMPOKMM AMana3oHOM pasfinyHbIX AeACTBUN,
KOTOpbIe MOTyT 6bITb OCYLLEeCTB/IEHbl Haa 6a30i AaHHbIX.

Kpome Toro, pa6oTa ¢ KoHKkpeTHoW CYB/[], Takxxe HaknaAbiBAaeT CBOW cneumduky Ha npaBuna hopMMpoBaHUS 06beKkTa KOMaHAbI.



CgoiicTBa napaMmeTpoB

Parameter siBAsieTCs AOCTAaTOYHO CIOXKHOM KOHCTPYKLMeENR, 0 yeM cBuaeTenbcTByeT HEMOJIHbBIA cncok ero cBoiicTB:

e Value - CBOWCTBO, MpeaHa3Ha4YeHHOEe A/ HEMOCPEeACTBEHHOIO COXPAHEHMS 3HAaYeHUs napameTpa;

e Direction - cBOWCTBO ObbeKkTa-napameTpa, KOTOpOoe onpeaensieT, SBASeTCs Jin NnapaMeTp BXOAHbIM UM BbIXOAHbIM. MHOXeCTBO
BO3MOXHbIX 3HAYEHUI NpeACTaBNAETCa CeaylWwmM CNMckoM: Input, Output, InputOutput, ReturnValue;

e DbType (He oTobpa)kaeTcs B OKHEe Au3aliHepa) B coyeTaHuu ¢ OleDbType (TonbKo Ans 06bekToB Tuna OleDbParameters) —
rnapameTpbl, UCNOIb3yEMbIE AN COrNAacoBaHUs TUMOB AaHHbIX, NpuUHATLIX B CTS (Common Type System) un TMNOB, UCNOJIb3yEMbIX B
KOHKPEeTHbIX 6a3ax AaHHbIX;

e DbType (He oTOb6paXkaeTcsl B OKHe Au3anHepa) B coyeTaHmm ¢ SQLType (Tonbko ans o6bekToB TMNa SqlParameters) — napaMeTpsbl,
TaKXXe MUCrnoJib3yeMble AJ1 COrlacoBaHMsl TUNOB AaHHbIX, NpuHATbIX B CTS (Common Type System) u TMNOB, NCNOJIb3yeMbIX B
KOHKPEeTHbIX 6a3ax AaHHbIX;

e ParameterName — CBOMCTBO, KOTOpoe obecneumBaeT obpalleHne K JaHHOMY 3/1IEMEHTY CrMcKa napaMeTpoB KOMaHAbl
HErNnoCcpeACTBEHHO MO MMEHW, @ He MO UHAEKCY. PasHuua mMexay 3TuMun ABYMS CTUASMM obpalleHus K napameTpaMm AeMOHCTPUPYETCH B
cneaywowem dparmMeHTe Koaa:

OleDbCommandl.Parameters[0] .Value = "OK";

// B komaHme, npexcrasisgeMol obbexkToM OleDbCommandl, 3HaueHue MEPBOTO
// BJeMeHTa ChnucKa [NapaMeTpOB eCTb cTpoka "OK".

OleDbCommandl .Parameters["ParameterOK"] .Value = "OK";

// B xomaHme, mnpezncrariseMor ofwbexToM OleDbCommandl, 3HaueHMe sieMeHTa
// cHnucka napaMeTpoB, MPenCTaBJIEHHOTO uMeHeM "ParameterOK",

// ecTtb crpoka "OK".

e Precision, Scale, Size onpefenstoT ANMHY U TOYHOCTb COOTBETCTBYHOLMX NapaMeTpoB. Mpu 3TOM nepBble ABa CBOWCTBA
NPUMEHSIIOTCA ANS 3aaHus PaspsiAHOCTY U ANWHBI APO6HOM YacTy 3HAYeHMs napaMeTpoB TakuX TUMNOB, kak float, double,
decimal (nocnegHee CBOMCTBO MCMONb3YeTCs ANS YKa3aHUs MaKCUManabHO BO3MOXHbIX AJIMH CTPOKOBOIO U ABOMYHOIO NapaMeTpoB).

YcranoBka 3HaYeHNH TApaAaMeTPOB

Cneaylowmii NpuMep NokasblBaeT, Kak YCTAaHOBUTb MapaMeTpbl Nepes BbINOJHEHWEM KOMaHAbl, NPeACTaBAEHHO XpaHWMOW NpoLenypo.
Mpeanonaraercs, UYTo yxe 6blia cobpaHa COOTBETCTBYHOLAsA NMOC/IeA0BaTE/IbHOCTL MapaMeTpoB, C MMeHaMu au_id, au_lname, y au_fname,

OleDbCommandl.CommandText = "UpdateAuthor";
OleDbCommandl.CommandType = System.Data.CommandType.StoredProcedure;
OleDbCommandl.Parameters["au id"].Value = listAuthorID.Text;
OleDbCommandl.Parameters["au lname"].Value = txtAuthorLName.Text;
OleDbCommandl.Parameters["au_ fname"].Value = txtAuthorFName.Text;
OleDbConnectionl.Open() ;

OleDbCommandl.ExecuteNonQuery () ;

OleDbConnectionl.Close() ;

IIOH)"{CHIHEBO3BpalHaeR40FOIﬂlaqelﬂdﬂ

CoxpaHsieMble npoueaypbl MOryT obecneunTb nepefadvyy BO3BpaLLlaeMoro 3HauyeHus hyHKLUUKU MPUSIOXKEHUS, KOTOpOoe 06ecneymnno ux Bbi30B.
OTo nepefaya MoxeT 6bITb obecneveHa HEMOCPeACTBEHHO NapaMeTpOM Mpu yCTaHOBKE CBOWCTBa Direction papameTpa B Output mnm
InputOutput nMb0 3a cyeT HeMnoCcpeACTBEHHOrO BO3BpALLEHNS 3HAYEHUS COXPaHSeMOl Npoueaypon, Npu KOTOPOM UCMO/b3yeTcs napameTp
CO CBOWCTBOM, YCTaAHOBJIEHHbIM B ReturnvValue,

MonyyeHne 3HaYeHUiH, BO3BPALLAEMbIX COXPAHSIEMOW NpoLeaypoil.
e lcnonb3oBaHue napameTpa.

Onsa sToro cneayeTt co3aath NapaMeTp ¢ Direction-cBOMCTBOM, YCTaHOBJIEHHbIM B Output mam InputOutput (ecnn napaMeTp UCMONb3yeTcs
B Npoueaype Kak Afs NoflyYeHus, Tak 1 Ans oTnpaBfieHnst 3HauyeHuin). O4eBMAHO, YTO TMMN NapaMeTpa AOJ/IKEH COOTBETCTBOBATb
OXWAAEMOMY BO3BpalLaeMOMy 3HAYEHUI0.

Mocne BbINOMHEHWS NpoLeAypbl MOXHO MPoYMTaTh 3HAaYeHWe BO3BpaLLAaeMoro napameTpa.
e HenocpeacTBeHHbI NepexBaT BO3BPALLAEMOrO 3HAYEHNS COXPaHSEMOM NpoLeaypoil.

[nsa aToro cnefyeT co3aaTtb napameTp ¢ Direction-cBOWCTBOM, YCTaHOBNEHHbIM B ReturnValue, Takoi NapaMeTp AOMXKEH 6biTb NEPBbIM B
CMUCKe NapaMeTpoB.

Mpn 3TOM TUN NapaMeTpa A0J/IXKEH COOTBETCTBOBATb OXXWAAEMOMY BO3BpaLLAEMOMYy 3HAUYEHMUIO.

MpepnoxeHusa SQL - Update, Insert, and Delete Bo3BpalLalOT LE/IOYMCIIEHHOE 3HAaYeHMe, COOTBETCTBYOLLEE KOMTMYECTBY 3anucen, Ha
KOTOpbl€ MOBNSANO BbIMO/IHEHNE AAHHOIO MpPeasoXeHUs.

OT0 3HavyeHne MoXeT 6bITb MONyHYEHO KaK BO3BpallaeMoe 3HadeHue Metoga ExecuteNonQuery,

Cneaytowmit npuMep AEMOHCTPUPYET, KakK MosyynTb BO3BpallaeMoe 3HayeHue, BOo3BpallaeMoe XpaHuMol npoueaypoi CountAuthors, B
3TOM c/lydae npeanonaraeTcs, YTo NepBblii NapaMeTp CrMcKa napaMeTpoB KOHPUrypupyeTcs Kak BO3BpaLLaeMblii:

int cntAffectedRecords;

// The CommandText and CommandType properties can be set

// in the Properties window but are shown here for completeness.
oleDbcommandl.CommandText = "CountAuthors";

oleDbCommandl .CommandType = CommandType.StoredProcedure;
oleDbConnectionl.Open() ;

oleDbCommandl .ExecuteNonQuery () ;

oleDbConnectionl.Close () ;

cntAffectedRecords = (int) (OleDbCommandl.Parameters["retvalue"] .Value);
MessageBox.Show ("Affected records = " + cntAffectedRecords.ToString());

DataReader



KoMnoHeHTa npoBaiaepa, 06beKT — NpeacTaBuTens (BapuaHTa) Knacca DataReader,
MpenocTaBnseT NOAKMOUEHHbIN K UCTOYHUKY AaHHbIX Ha6op 3anuceit, AOCTYMHbIA NULb ANA OAHOHAMPABAEHHOrO YTEHMS.

Mo3BonsieT NpocMaTpmBaTb pe3yfbTaTbl 3anpoca no OAHOW 3anucu 3a oAWH pa3. Ons A0CTyna K 3Ha4YeHUsiM CTon6L 0B UCMOoNb3yeTcs
cBoKcTBo Item, obecneumBatollee AoCTyn K cTonbuy no ero nHaekcy (To ectb MHOEKCATOP!).

Mpn aTOoM MeToa GetOrdinal obbekTa — NpeacTaBUTENs knacca DataReader mpuMHMMaeT CTPOKY C MMeHeM cTonbua u BO3BpallaeT Lenoe
3Ha4YeHne, COOTBETCTBYIOLLEE MHAEKCY cTonbua.

HenocpeacTBeHHO O6palleHNeEM K KOHCTPYKTOPY 3Ty KOMMOHEHTY NpoBaiaepa co3AaTb Henb3si. DTUM DataReader oTAMYAETCS OT APYrux
KOMMOHEHT NpoBaiiaepa AaHHbIX.

O6bekT DataReader co3paeTca B pe3y/ibTaTe obpalleHns K 0O4HOMY M3 BapuMaHTOB MeToAa ExecuteReader obbekTa Command
(SqlCommand.Execute Reader o3BpallaeT CCbISIKY Ha SglDataReader, OleDbCommand.Execute Reader po3BpallaeT CCblIIKY Ha
OleDbDataReader),

To ecTb BbINOSHSETCA KOMaHAa (HanpuMmep, 3anpoc K 6ase AaHHbIX), @ COOTBETCTBYHOLMI pe3ynbTaT NosyyaeTcs npu obpaweHm K
06bEKTY — NpeacTaBUTENIO knacca DataReader,

MeTop ExecuteReader Bo3BpallaeT MHOXECTBO 3HadeHuit kak OANH E,El,I/IHCTBEHHbII7I OBbEKT - 06beKkT — npeacTtaBuTENb Knacca
DataReader. QcTaeTcs TONbKO NpounTaTb AaHHbIE.

BbiNnonHseTCa 3anpoc, nosyyaercs o6bekT — NpeacTaBuUTeNb kflacca DataReader, KOTOPbIA NO3BOSAET NepebupaTtb 3anncu
pe3ynbTmpytowero Habopa u... MEPEAABATb HYXHbIE 3HAYEHWNA KOAY MPUTOXEHUA.

Mpu aTom DataReader obecneymBaeT YTEHME HeENOCPeACTBEHHO M3 6a3bl M MO3TOMY TpebyeT MOHOMOJIBHOrO AOCTyNa K aKTUBHOMY
coeauHeHuto. DataReader peannsoBaH 6e3 nannwects. Tonbko OAHOHAMPABJIEHHOE uteHnune! Jiobble gpyrme BapuaHTbl €ro
MCMOJIb30BaHNS HEBO3MOXHbI.

// Cosznmaume obbekTOoB DataReader. Ilpmmep koma.
System.Data.OleDb.0OleDbCommand myOleDbCommand;
System.Data.OleDb.OleDbDataReader myOleDbDataReader;
myOleDbDataReader = myOleDbCommand.ExecuteReader () ;

System.Data.SglClient.SglCommand mySglCommand;
System.Data.SglClient.SglDataReader mySglDataReader;
mySglDataReader = mySglCommand.ExecuteReader () ;

Hcnoan3oBanne o0nexta DataReader

ObecneyeHune Tak HasbiBaemoro "goctyna k OTCOEANMHEHHbLIM paHHbIM" — 3acnyra obbekTa DataReader, [leno B TOM, YTO NosiyyeHue
AaHHbIX NpUIoXxeHMeM n3 6asbl JaHHbIX BCE paBHO TpebyeT yCTaHOBMEHUS COEAUHEHUS, N 3TO COEANHEHMUE AOKHO 6bITb MaKCMMaNbHO
KOPOTKMM MO NPOAO/IHKNTENBHOCTU U 3DPPEKTUBHBIM — BbICTPO COEANHUTBLCA, BbICTPO MPOYUTATb M 3aNOMHUTb MHMOPMaUUo 13 6asbl,
ObICTPO pa3beamHuTbCS. VIMeHHO ans 3Tux uenen ncnonbsyetcs B ADO .NET o6bekT DataReader,

Mocne Nony4YyeHust ccbiikM Ha 06bekT DataReader MOXHO OpPraHM3oBaTb MPOCMOTP 3anuceit. [na nonydyeHus Heo6xoAMMoOW MHbOpMaUuKn 13
6a3bl JaHHbIX 3TOr0 4OCTaTOYHO.

Y obbekTa DataReader ymeeTcs "yKasaTeslb YTEHUA", KOTOPbIA yYCTaHaB/IMBAETCA Ha NEPBYIO 3aNncCb pe3ynbTupytowero Habopa 3anucen,
obpasoBaBLIerocs B pesynbTaTe BbIMOMHEHUSs MeToaa ExecuteReader (). OyepenHas (B TOM yucie n nepsas) 3anvcb Habopa cTaHOBUTCS
[OCTYMNHOW B pe3ynbTaTe BbINOSHEHUS MeToAa Read () .

B cnyyae ycnewHoro BbINOSIHEHMS 3TOMO0 MeToAa yKasaTeslb NepeBOAUTCS Ha CReAyoWmMii S/IEMEHT pe3ynbTUpYoLel 3anmcKn, a MmetTog Read
() Bo3BpalLaeT 3HayeHune true,

B NpoTMBHOM cnyyae MeToZ BO3BpallaeT 3HaueHue false, Bce 3TO NO3BOMSET peasiv30BaTh OYEHb NPOCTOM U 3PDEKTUBHbIN MEXAHU3M
[OCTyna K AaHHbIM, HanpuMep B paMKax LUMkna while,

Ecnu nMmeTb B BMAy, 4TO Kaxzaas 3anmcb COCTOUT U3 O4HOIMO U TOrO Xe KONM4ecTBa FIOJ'IEIZ, KOTOpbl€ K TOMY Xe& UMEIKT pa3/inyHble
VI,D,EHTVICbVIKaTOpr, TO O4YEBUAHO, YTO AOCTYN K 3HAYEHUIO OTAENIbHOINO NMoJsid CTaHOBUTCA BO3MOXHbIM Yepe3 MHAeKCAaTop, 3Ha4YeHneM
KOTOpPOro MoXet 6bITb Kak 3HauyeHue MHAEKCa, TaK N HENOCPEACTBEHHO obo3HavalWwmii gaHHoe none MAeHTMd)MKaTOp:

while (myDataReader.Read())

{

object myObj0 = myDataReader([5];

object myObjl = myDataReader ["CustomerID"];
}

Ba)xHo!

Mpw TakoMm crnocobe focTyna 3HayeHusa noner npeacrasnsaoTcd OBbEKTAMU. XoTS, CylecTByeT BO3MOXHOCTb Mosy4yeHns ot DataReader'a
N TUNU3NPOBAHHbIX 3HAYEHUIA.

C}'Ie,D,YET UMETb B BUAY, 4TO DataReader yAepXnUBaeT MOHOMOJbHbIN AOCTYN K aKTUBHOMY coeAuHeHuto. BoT kak Bceraa! MNoobewanu
OTCOEAMHEHHbIN AOCTYN K AA@HHbLIM, @ MojslyyaeM NOoCTOAHHOE coeanHeHune! 3aKprBaeTC9I coeanHeHue MeToaoM Close () :

myDataReader.Close () ;

MOXHO TakXe HacTpouTb DataReader TakMM 06pa3oM, UYTOb6bl 3aKpbITUE COEAMHEHMS MPOMCXOANIIO aBTOMaTU4Yeckn, 6e3 Ncrnoib3oBaHus
KoMaHAabl Close (), [1ns 3TOro npu Bbi3oBe MeToAa ExecuteReader cBOMCTBO 06bekTa KOMaHAbl CommandBehavior fo/XXHO 6bITh
BbIiCcTaB/neHo B CloseConnection,

Mpumep. Boibopka cTtonbua Tabnuubl ¢ NOMoLLbi0 06bekTa DataReader, MpeanonaraeTcs Hannume obbekTa OleDbCommand noj MMeEHeM
myOleDb Command, CBoicTBO Connection 3Toro o6bekTa onpeaenser coegmHeHne ¢ uMeHeMm myConnection,

NTak:

// AKTUBHOE COEOMHEHME OTKPHTO .
MyConnection.Open() ;



System.Data.OleDb.OleDbDataReader myReader = myOleDbCommand.ExecuteReader() ;
while (myReader.Read())
{

Console.WriteLine (myReader["Customers"].ToString()) ;

}

myReader.Close() ;

// AKTMBHOE COEeIMHEeHME BaKpPHTO .
MyConnection.Close () ;

HN3Baeuenue THINHA3UPOBAHHBIX TAHHBIX

Cpeamn MHOXecTBa MeToAoB knaccoB DataReader (SglDataReader y OleDbDataReader) oKoJsI0 AecsTKa METOAOB, MMEHa KOTOpbIn
HauyMHaTCa C NpUCTaBKkKU Get. .., cnegoM 3a KOTOPOM — MMS KAKoro-To TMna. GetInt32, GetBoolean,

C noMoLLbko 3TUX MeToAoB OT DataReader MOXHO nonyynTb U TUNU3NPOBaHHbIE 3HAYEHUA, a HE TOJZIbKO 06bekTbl 6a3oBoro Tuna!

int CustomerID;

string Customer;

// OnpemenuTb MNOPAOKOBE HOMep nojsig 'CustomerID'

CustomerID = myDataReader.GetOrdinal ("CustomerID") ;

// VI3BjieYb CTPOKY M3 BTOTO [OJIg M NPONMCAaTh ee B NepeMeHHyi Customer
Customer = myDataReader.GetString(CustomerID) ;

DataAdapter

DataAdapter — cocTaBHas YacTb NpoBaiaepa AaHHbIX. TO eCTb NOACOeAMHEHHAs! KOMMOHEeHTa 06bekTHoM Moaenn ADO .NET. Ucnonb3yeTcs
ANs 3anofiHeHus obbekTa DataSet n MmogmMduKaunmM UCTOYHMKA AaHHbIX. BbinonHaeT dyHKUMM NocpeaHuka npu B3anmMoaenctsnmn b n
obbekTa DatasSet,

ObecneymBaeT CBSA3b MeXAY MCTOYHUKOM AaHHbIX N 06bekToM DataSet, C ogHOM CTOPOHbI, 6a3a AaHHbIX, C Apyron — DataSet, 3BneuyeHne
OaHHbIX W 3anofiHeHne obbekTa DataSet — Ha3HayeHue DataAdapter'a.

DyHKLMOHaNbHbIEe BO3MOXHOCTM DataAdapter'a peanuayroTcs 3a CUET:

e MeToaa Fill, KOTOpbIN M3MeHseT gaHHble B DataSet. Mpu BbinonHeHun meToaa Fill obbekT DataAdapter 3anonHseT DataTable
nnmn DataSet gaHHbIMK, NoaydeHHbIMKU U3 B[l. MNocne 06paboTkmn AaHHbIX, 3arpy>XXeHHbIX B NaMsATb, C MOMOLLbK MeToda Update
MOXHO 3anucaTb MoanduumMpoBaHHbie 3anucu B b/;

e MeToaa Update, KOTOPbIN NO3BOMSIET U3MEHSTb AaHHbIE B UCTOUYHMKE AA@HHbIX C Liefiblo AOCTUXEHUS 06paTHOro COOTBETCTBUS AaHHbIX
B UCTOYHMKE AaHHbIX MO OTHOLIEHUIO K AaHHbIM B Dataset,

dakTnyeckn, DataAdapter ynpaBnser 06MeHOM AaHHbIX 1 O6HOBMIEHNEM COAEPXKMMOro MCTOYHMKA AAHHbIX.
DataAdapter npeactaBnsieT Habop KoMaHA ANs NOAK/IOYEHUs K 6a3e AaHHbIX U MoaudUKaLnmM AaHHbIX.
Tpwn cnocoba co3gaHus DataAdapter:

e C nomoulbto okHa Server Explorer;
e C nomowbio Mactepa Data Adapter Configuration Wizard;
® pyyHoe 0b6bsiB/IEHME M HacTpolika B Koae.

JocTolHbl ocoboro BHMMaHust YETBIPE cBolicTBa aTOro knacca, pakTmyecku npeacrasnsiowmne komanasl 6. Yepes 3t KomaHAbl 06beKT
DataAdapter n Bo3gencTByeT Ha DataSet n basy.

e SelectCommand - coAepPXMUT TEKCT (CTPOKY sql) nnan obbeKT KOMaHAbl, OCyLLecTBAsoWeN BbI6OPKY AaHHbIX 13 B. MNpun Bbi30BE
MeToaa Fill 3Ta KOMaHAa BbIMNOMHAETCS M 3anonHseT 06bekT DataTable uam obbekT Dataset,

e InsertCommand — COAEPXMUT TEKCT (CTPOKY sql) nnan o6beKT KOMaHAbl, OCYLLECTBAAIOWMNI BCTaBKy CTPOK B Tabnuuy.

DeleteCommand - coaepXMWT TeKCT (CTPOKY sql) nnn o6beKT KoMaHAbl, OCYLECTBASIOWNA yaaneHme CTpoKM 3 Tabnuubl.

e UpdateCommand - coAep>XMUT TeKCT (CTPOKy sql) nam o6bekT KOMaHAbl, OCYLEeCTBASIOWMIA 06HoBAEHMe 3HavyeHnn B B/.

Tpanzakuus

Moa TpaH3akuuer NOHMMaeTCs HeaennMas C TOYKM 3peHns BO34eNCTBMA Ha 6a3y AaHHbIX nocnenoBaTelbHOCTb OnepaTopoB
MaHUNynNnpoBaHUA AaHHbIMU!

yTeHus,
yaaneHus,

BCTaBKW,

MoanduKaunm, NpMBoAALLAS K OAHOMY M3 ABYX BO3MOXHbIX pe3y/nbTaToB:

160 Noc/enoBaTeNIbHOCTb BbIMOMHAETCA, €C/IM BCE OMNepaTopbl NpaBusibHbIE,

60 BCS TpaH3aKLMs OTKaTbIBAETCS, €C/M XOTS 6bl OAWH OMEPATOpP HE MOXET 6biTb YCMELIHO BbIMOHEH.

Mpexae Bcero, HEO6XO0ANUMbIM YCNIOBMEM MPUMEHEHNS TPaH3aKUMi Kak anemeHToB Mmogenn ADO .NET sBnsieTcs nogaep)XXka UCTOYHUKOM
AaHHbIX (6a30M AaHHbIX) KOHUenuun TpaHsakumu. ObpaboTka TpaH3aKuUUii rapaHTUpyeT LeNoCTHOCTb MHdOopMauumn B 6ase AaHHbIX. Taknum
obpasomM, TpaH3akuus nepesoauT 6a3y AaHHbIX U3 OAHOMO LIeIOCTHOrO COCTOSIHUSA B APYroe.

Mpu BbINONIHEHUM TPaH3aKUMK CUCTEMa ynpaBrieHns 6asamu AaHHbIX AOHKHA NPUAEPXUBATBCS onpeaeneHHbiX npasun obpaboTku Habopa
KOMaHZ, BXOASILWMX B TPaH3akuuio. B yacTHOCTU, rapaHTUelr NpaBuUIbHOCTU U HaAEXHOCTM paboTbl CUCTEMbI yripaBneHus 6a3aMmn AaHHbIX
SABNSAIOTCA YeTblpe NpaBuia, n3BecTHble Kak TpeboBaHusa ACID.

e Atomicity — HegenuMocTb. TpaH3akuMs HeaenmMMa B TOM CMbIC/e, YTO NpeacTaBnsieT coboi eanHoe Lenoe. Bce ee KOMNOHEHTbI 60
MMelT MecTo, Nn6o HeT. He 6biBaeT YacTUUYHOW TpaH3akuMu. Ecnn MOXeT 6biTb BbINMOJIHEHA JIMLb YacTb TPaH3aKLUMK, OHa
OTK/IOHAETCS.

e Consistency - cOrnacoBaHHOCTb. TpaH3aKUMs SIBISIETCA COMNAacoBaHHOW, MOTOMY YTO He HapyLllaeT GU3HEC-NI0MMKY U OTHOLIEHMS
MeXay 3/1eMeHTaMM AaHHbIX. DTO CBOMCTBO OYEHb BAXHO MpU pa3paboTke KINEHT-CEPBEPHbLIX CUCTEM, MOCKONIbKY B XpaHWIULLE
[laHHbIX NMOCTYNaeT 60/blIOe KOJIMYECTBO TPaH3aKLUMUIN OT pasHbIX CUCTEM M 06bEKTOB. Ecnn xoTa 6bl 0AHa U3 HUX HapyLWwuT
LIeSTOCTHOCTb AaHHbIX, TO BCE OCTaJibHble MOTYT BblAaTb HEBEPHbIE PEe3y/bTaThbl.



e Isolation — M30MPOBAHHOCTb. TpaH3aKUMs BCEraa U30/MpOoBaHHA, MOCKOJIbKY ee pe3y/bTaTbl CaMOAOCTaTOYHbl. OHM He 3aBUCAT OT
npeabIaAyLWmnx UAn Nocneayowmnx TpaH3akumii — 35TO CBOMCTBO Ha3blBAETCSA CEPUANIM3YEMOCTbI0 M 03HAYaeT, YTO TpaH3aKumu B
nocneAoBaTe/lbHOCTU HE3aBUCHUMbI.

e Durability — yCTOWUYMBOCTb. TpaH3akuus ycToiumea. Mocne CBOEro 3aBepLUeHNs OHa COXPaHSETCS B CUCTEME, KOTOPY HUUTO He
MOXET BEPHYTb B McxoAHoe (40 Hayana TpaH3akKuMmK) COCTOsIHME, T.e. MPOUCXOAUT dMKcauma TpaH3aKLmMmM, 03Havalllas, uTo ee
[AeiNCcTBME NOCTOSHHO Aaxke npu c6oe cucTembl. MNpu 3TOM noapasymMeBaeTcs Hekast hopMa XpaHeHUs MHdOpMaLMK B NOCTOSAHHOM
naMaATH KakK 4yacTb TPaH3aKLUuMMu.

YKa3aHHble Bbllle npaBuia peannsyrTca HenocpeaCcTBEHHO UCTOYHMKOM AaHHbIX. Ha nporpaMMucTa Bo3naratTcs 06s3aHHOCTM MO
COo34aHu 3de)EKTV|BHbIX N NIOrn4YecKn BEPHbLIX anropnTtMoB O6paGOTKVI AaHHbIX. OH pellaeT, Kakmue KoMaHAbl AO/HKHbI BbINOSHATLCA Kak
O4Ha TpaH3aKuus, a Kakne MoryT 6bITb pa36MTbI Ha HECKO/1IbKO nocneaoBaTesibHO BbINOJIHAEMbIX TpaH3aKLI,Ml71.

PaboTa c TpaH3akuuel npeanofiaraeT CeayoLyo NocieA0BaTeIbHOCTL AENCTBUIA:
o VHnumanusaums TpaHsakuum.

O6ecneunBaeTcsa BbI30OBOM MeToAa BeginTransaction () oT MMeHU 06bekTa Connection, mpefACTaBNSAOLErO OTKPLITOE COeAUHEHNE.
B pesynbTaTte BbINOIHEHUSI 3TOr0 METOAA BO3BPALLAETCS CChbisIka HA 06bEKT — NpeAcTaBuTesNb knacca Transaction, KOTOPbIN AOMKEH
6bITb 3anMcaH B CBOMCTBO Transaction Bcex 06bEKTOB-KOMaHZ, KOTOpble AO/MKHbI 6biTh 3a4€ACTBOBaHbI B AAHHON TpaH3aKUmMu.

e BbiNonHeHWe KoMaH4 — y4YacTHMKOB TpaH3aKUMW C aHaM30M MX BO3BpalLaeMbiX 3Ha4YeHU (06bIYHO 3TOT aHaNN3 CBOAUTCS K
TPpUBMANbHOMY pasMeLLeHUIO0 BCEX OMEpPaToOpPOB, CBA3aHHbLIX C BbIMOJIHEHWMEM TpaH3akKuuu B oaAuH try-6510kK).

e Ecnu Bce KOMaHAbl BbINOSHAIOTCS YAOBIETBOPUTENbHO, OT UMEHU O6beKTa — NpeAcTaBuUTeNsl knacca Transaction BbI3bIBA€TCS METOA
Commit (), KOTOpPbIA MOATBEPXAAET U3MEHEHME COCTOSAHMUSA UCTOYHMKA AaHHbIX. B npoTMBHOM cny4dae (6nok catch), oT uMeHn obbekTa
- npeacTaBuTens knacca Transaction Bei3biBaeTcs Metog Rollback (), KOTOpPbIM OTMEHSIET paHee NpPoM3BeAEHHbIE N3MEHEHUS
cocTosiHust Ba3bl AaHHbIX.

Hwxe npuBoANTCS NMpUMEpP UCMOJSIHEHUSA TPaH3aKLUMM C MOMOLLbIO 06beKkTa coeamnHeHms knacca OleDbConnection ¢ uMeHeM xConnection y
HapbloﬁbeKTOB OleDbCommand ¢ yMeHaMm xCommandl y xCommand?2:

System.Data.OleDb.OleDbTransaction xTransaction = null;
try
{
xConnection.Open () ;
// CosmaeTcs OOBEKT TPaH3aKLUM.
xTransaction = xConnection.BeginTransaction() ;
// TpaHzakuys QUKCUPYETCs B KOMaHOAX.
xCommandl.Transaction = xTransaction;
xCommand?2.Transaction = xTransaction;
// BBIIOJIHEHME KOMAHII.
xCommandl . ExecuteNonQuery () ;
xCommand2 . ExecuteNonQuery () ;
// Ecsm BCE XOPOIIO m Mul BCe eme 3mechb — I[IPVMHATH TPAH3AKINMIO!
xTransaction.Commit () ;
}
catch
{
// ECNuM BOBHUKIIM OCJIOKHEHMS — OTMEHSeM TPaH3aKLUMo.
xTransaction. Rollback() ;
}
finally
{
// B moboMm ciyyae coenuHeHMe BaKphBaeTCs.
xConnection.Close () ;

}
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