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CJion yaaJIeHHOTO
B3aMMO/IENCTBUS

NET Remoting

azpaboTunky, gsisonecsa Hoprukamu B .NET, gacTo npezronaraioT, 9To mwiatdopMa

.NET npegHasHadeHa i pa3paboTkn HTepHeT-IpuiIokeHuH (yaursiBad, aro “.NET”
gacto HanoMuHaeT UM “interNET”). OgHako Ha caMoM fejie 3TO He Tak. PaKTUIeCKU KOH-
CTpyHpoBaHUe Be6-OpUEHTHPOBAHHBIX IIPOrpaMM — BCETo JIUIIb OAWH KPOIIeYHbIN (HO Ha-
BA3YMBO peryiamMupyeMelit) acniekT matdopmel .NET. B Toll ke Mepe MHorue paspaboTYUKU
3abiy:xaarTcd, AyMmas, 4To BeO-ciaysk6bl XML — eqUuHCTBEHHBIN crioco6 B3aUMOAEUCTBUA C
yaaIeHHbIMU o6beKTaMu. ONATHL-TAKK, HA cCaMOM Jiejie 9To Henpasza. Vcnonb3yd cioit .NET
Remoting, MOXHO CTPOUTBH OAHOPAHTOBEIE pacIpeeleHHbIe IIPIUIOKEHN, He MeloIye HU-
Kakxoro otHoureHusa K HTTP nmm XML.

IlepBad 11€JIb 3TOM IMIABBI — HCCIEA0BATh HU3KOYPOBHEBbIE MEXAaHU3MBI, UCIIOIb3yeMble
CLR j14a nepefadu HHQOPMAIIUM Yepe3 I'PaHUIlbl IpUuaokeHui. 1o IIyTh BbI HO3HAKOMUTECH
C MHOKECTBOM TE€PMMHOB, IpuMeHAeMBIX B oOcy:xaeHun .NET Remoting, TakuMmu Kak 1mpo-
KCH, KaHAJIbl, MapIIaJIM3alis 10 CChUIKE (B IPOTHBOIIOJIOKHOCTE II0 3HAYEHUIO), aKTHUBH-
3UpyeMble CEPBEPOM (B IIPOTHUBOIIOIOKHOCTb AaKTUBU3UPYEMBIM KINEHTOM) OOBEKTBI, U T.JI.
ITocyie paCKpBITUSA TEMBI 9TUX 6a30BBIX 9JIEMEHTOB B OCTaBIIECA YacTH IaBbl IPeIaraloTCs
MHOTOYNCJI€HHBIE IIPUMEPHI KOJa, WLTIOCTPUPYIOIIHE IIPoLecC TIOCTPOEHUA paclpeeIeHHbIX
cucteM Ha mwiardopme .NET.

Onpepenenne .NET Remoting

Kax BBI TOJKHBI IIOMHUTB, JOMEH NIPHIoKeHus (AppDomain) — aTo jorumdeckas o61acTh
c6opru .NET, koTopas caMa cyIiecTByeT BHyTpH Iiporiecca Win32. I[loHnMaHMe 5TOM KOHIIeN-
UM KPUTUYHO IpU 06CYKIEHUN pacHpeeleHHbIX BerunciaeHui mox .NET, yuuTeiBad, 4To
Remoting (yaaneHHOe B3auMOAENCTBHE) — 3TO HE UTO MHOE, KaK aKT B3aUMOJAECHCTBUSA ABYX
00BEKTOB MEKIY AJOMEHaMH IPIJIOKEHUH. OTU Ba JOMeHAa IPHJIOKEHUH MOTYT GBITh CKOH-
GuryprpoBaHbl GU3NIECKU B JIIOG0H U3 CIEAYIOIMUX (GOpM:

® Ba JJOMEHA IPMJIOKEHUI B OJHOM Ipollecce (U IIOTOMY Ha OJHOU MalllHe);
® /Ba JJOMEHAa IPIUIOMKEHUM B OTJEIBbHBIX IIpolleccax Ha OJHOU MallliHe;

® 1nBa JOMEHAa HpI/IIIOH{CHI/Iﬁ B OTAC/IBHBIX ITPOIIECCaxX Ha pa3HbIX MalllMHAaX.
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Hcxoaa ux aTUX TPeX BO3MOMKHOCTEHN, BBl MOMKeTe BUIETh, 4To Remoting He o6sa3aTeIbHO
oJpa3yMeBaeT yJacTHe ABYX CETEBBIX KOMIBIOTepoB. aKTUYECKH, KAKABIA U3 IPHUMEPOB,
IIpeAICTaBIEHHBIX B 9TOH IVIaBe, MOMKET C YCIIEXOM BBIIIOJHATHCA Ha OJHOM OTAEIbHON Mallll-
He. He3aBHCHMO OT pacCTOAHUA MERAY ABYMA OOBEKTaMU, IPUHATO HA3BIBATh UX “KJIUEH-
ToM” U “cepBepoM”. IIpocTo roBOps, KAUEHM — 3TO CYIHOCTb, KOTOpas MBITAETCA B3aHNMO-
JIeHCTBOBATh C yAJIEHHBIMHU oO0beKTaMi. Cepgep — MpPOrpaMMHBIN areHT, pa3Melnianiuil B
cebe ynajleHHble OOBEKTHL.

MpoctpaHcTtBa umeH .NET Remoting

IIpeskae deM IOrpy3UThCA IyOOKO B eTanm ycrporictBa ciaosa .NET Remoting, ciaenyer
03HAKOMUTBCH C PYHKIIMOHAIBHOCTBIO, IIPEJIaraéMoi COOTBETCTBYIOIIMIMU IIPOCTPAHCTBAMU
nMeH. bubimmorexku 6a30BbIxX ki1accoB .NET npefocTaBiIgioT MHOI'OYHCIEHHbBIE IIPOCTPAHCTBA
MMEH, KOTOPBIE II03BOJIAIOT CTPOUTHL PacCIpeeeHHbIe IPUIOKEHU. Bobias 4acTb 9TUX
TUIIOB HAXOAWTCA BHYTPHU MPOCTPAHCTB UMEH, COGpaHHBIX B c60pKe mscorlib.dll, a c6op-
Ka System.Runtime.Remoting.dll AONOJHAET U paclIMpsET IIPOCTPAHCTBA UMEH AApa.
B ta6s. 1.1 kpaTko onmcaHsl poiau npoctpaHcTB nMeH .NET 2.0, cBA3aHHBIX C OpraHu3aryen
YAQUIEHHOT'0 B3aUMOAEHCTBUA.

Ta6nuua 1.1. MpocTtpaHcTea umen .NET Remoting

MpocTpaHCcTBO MMEH HasHauyeHue

System.Runtime.Remoting 3TO OCHOBHOE MPOCTPAHCTBO MMEH, KOTOPOE
JOJXHO MCMOJIb30BAaTLCS MPU NOCTPOEHUM Pac-
npeaeneHHblix npunoxenuii .NET nio6oro poaa.

System.Runtime.Remoting.Activating 3TO OTHOCUTENILHO MaNIEHbKOE MPOCTPAHCTBO
MMEH OnpeaensieT HeckosbKo TUMOB, NO3BO-
NSIOLLMX TOHKO HACTPauBaTh NPOLECC aKTUBM-
3aumn yoaneHHoro oobekTa.

System.Runtime.Remoting.Channels 3T0 NPOCTPAHCTBO MMEH COAEPXKUT TUMbI,
npeacTaBnsioLLMe KaHasbl U UX FPynmbl.

System.Runtime.Remoting.Channels.Http 3TO NPOCTPAHCTBO UMEH COAEPXUT TUMbI, UC-
nonsaytowme npotokon HTTP gna nepepayu
CO00LLEHNIA N 0OBEKTOB MEXAY YAANEHHBIMM
MECTOMONOXEHUAMN.

System.Runtime.Remoting.Channels.Ipc 370 NPOCTPaHCTBO MMeH (HoBoe B .NET 2.0)
COAEPXMUT TUMbI, UCMOML3YIOLLME apXUTEKTYPY
MEXMNPOLLECCHbIX KOMMYHMKaumin Win32 (IPC)
MexXAy LOMEHaMW MPUNOXEHWUI HA OOHON 1 TOW
Xe dr3nyYeckon malunHe.

System.Runtime.Remoting.Channels.Tcp 3TO NPOCTPAHCTBO MMEH COOEPXMUT TUMbI,
ncnonsaytowme npotokon TCP gna nepenayn
COOOLLEHNIA N 0OBEKTOB MEXAY YAANEHHBIMM
MECTOMONOXEHNAMMU.

System.Runtime.Remoting.Context 3T0 NPOCTPAHCTBO MMEH MO3BONSIET KOHPUrY-
pvpoBaTb AeTann KOHTEKCTA OObEKTOB.

System.Runtime.Remoting.Lifetime 37O NPOCTPAHCTBO MMEH COAEPXUT TUMbI AN1s
yNpaBneHnst XU3HEHHbIM LWKIOM YOaneHHbIX
06BEKTOB.




[JononHutensHasa rnaea 1. Cnoit ynaneHHoro s3aumopeiictems .NET Remoting 3

OkoH4aHue 1abn. 1.1

MpocTpaHCcTBO MMEH

HasHauyeHue

System.Runtime.Remoting.Messaging

System.Runtime.Remoting.Metadata

System.Runtime.Remoting.Metadata.W3cXsd2001

System.Runtime.Remoting.MetadataServices

System.Runtime.Remoting.Proxies

System.Runtime.Remoting.Services

3T0 NPOCTPAHCTBO MMEH COOEPXUT TUMbI, UC-
nosib3yemMble Ans co3aaHua u nepegaym obbek-
TOB COOOLLEHWIA.

3T0 NPOCTPAHCTBO MMEH COLEPXUT TUMbI,
Ucnonb3yemble As HACTPOWKM reHepauumn u
obpaboTkn popmaTtnposaHus SOAP.

TecHO CBAI3aHHOE C NPeabIAyLLMM, 3TO NPOo-
CTPaHCTBO MMEH COAEPXMUT TUMbI, NPeACcTaB-
nsowme XML Schema Definitions (XSD), on-
peneneHHble koHcopumymom World Wide Web
Consortium (W3C) B 2001 r.

3T0 NPOCTPAHCTBO MMEH COLEPXUT TUMbI,
MNCNONb3yeMble MHCTPYMEHTOM KOMaHAHOM
CTPOKM soapsuds.exe Afs npeobpaso-
BaHua MeTagaHHbix .NET B cxemy XML n
06paTtHO AN MHPPACTPYKTYPLI YAANEHHOro
B3aVMOAENCTBYUS.

970 NPOCTPAHCTBO MMEH COLEPXMUT TUMbI,
npencTasnsiowme GyHKLMOHANbHOCTb
NPOKCU-0OBEKTOB.

37O NPOCTPAHCTBO MMEH onpenenseT MHOXe-
cTBO 06X 6a30BbIX KNACCOB (M UHTEPdEN-
COB), KOTOPble 0ObIYHO UCMONB3YIOTCS TONLKO
IPYrMMy BCTPOEHHBLIMY YAaNneHHbIMU areHTamu.

Kapkac .NET Remoting

Korma KJIMEHTHI M cepBephl NepefaroT MH(POPMAIUI0 MEKIy I'PaHHUIAMU IPUIOKEHUN,
CLR HCII0JIb3yeT HECKOJIBKO HU3KOYPOBHEBBIX IIPUMHUTUBOB /11 0GECIIEY€HUS BO3MOMKHOCTH
B3aUMOJEHCTBUA CYIITHOCTEH Mek Iy cOO0M KaK MOKHO 6osiee IIpO3pavyHbIM 06pa3oM. ITO 3Ha-
quT, 4To Kak nporpaMmuct .NET BbI He 0053aHbI TUCATh GOJIbIINE 00 bEMbl HU3KOYPOBHEBOTO
CeTEeBOro KoJia /I BbI30BA METO/a yAAJIEHHOI0 00beKTa. AHAJIOTHYHO, CEPBEPHBIN IIPOIece
He 00s13aH BPYYHYIO 3aTJIKHUBATh CETEBOU MAaKeT B ouepeasb U IepedopMaTUpPOBaTh coodIie-
HHUA B BUJ, IIOHATHBIN yJajJeHHOMy 00bekTy. Kak 1 MoxkHO 6put0 HaneaTecd, CLR 3a6oturcs
060 Bcex feTaaax aBTOMaTUYeCKH, UCIIOIb3ys CTAaHAAPTHBIA Ha60p IPUMUTHBOB YIAJIEHHOTO
B3aMMOJEUCTBUA (XOTS IIPH KeJaHUM BCErJa MOMKHO BMEIIaThbCA B IIPOIIECC).

ITo cytHh, cioii .NET Remoting 3aHmMaeTcs TIATeIbHONH opraHu3aIeldl COBMECTHOH pa-

GOTBI CJIEIYIOIINX YeThIPEX KIIOUYEBBIX UTPOKOB:
® IIpOKCH;
® COoOOIIEHNST;
® KaHaJIbI;

* (HoOpMaTHUPOBIIUKU.

JaBariTe HccaeayeM KKAYIO0 U3 3TUX CYIIIHOCTEH 110 OYepear, U IIOCMOTPHM, KaK MX KOM-
6UHUpPOBaHHAA (QYHKIMOHAIBHOCTD 06JIerdaeT BbI3OBBI Y/IaJI€eHHBIX METO/I0B.
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Mpokcu u coobLieHuns

KinmeHTCKUE U cepBepHBbIe 00BEKTHI He B3aUMOJEHCTBYIOT II0 IPSAMBIM COEIUHEHUAM, a
BMECTO 3TOT'0 MCHOJB3YIOT IIOCPETHUKA, IMEHyeMOoro npokcu. Posib 06beKkTOB nIpokcu .NET
3aKJIF0YAeTCA B TOM, YTOOBI 3aCTABUTh KJIMEHTA MOBEPUTh, UTO OH B3aMMOJAEUCTBYET HEIIO-
CPEACTBEHHO C yIaJeHHBIM OOBEKTOM B MOM dce domMeHe npunosceHull. YTo6Gbl 06JIerYnuThb
co3aHue 3TOU WUIIO3UHY, IIPOKCHU MMeeT UAEHTUYHBIN ¢ ylaJeHHBIM THUIIOM HHTepdetic (T.e.
MeTOoJbl, CBOMCTBA, 0 U T.I1.). C TOYKU 3pEHUs KJINEHTA, KOHKPETHBIN IIPOKCU-O0BEKT U
SIBJIAETCA yAaJeHHBIM 00BbEeKTOM. “3a KyarcaMu’, OSHAKO, IIPOKCU IepeaeT Bce BBI30OBHI yAa-
JIEHHOMY OOBEKTY.

dopmasbHO TOBOPA, IIPOKCU, BBIZBIBAEMBIII HEIOCPEACTBEHHO KJIMEHTOM, Ha3BIBAE€TCH
NPO3pPAauHbIM NPOKCU. ITa aBTOMaTU4decKu reHepupyemas CLR CyIIIHOCTb OTBedYaeT 3a IIpe-
JoCTaB/IeHNEe KJINEHTOM IIPaBUWIBHOTO KOJIMYECTBA U THUIIOB IIapaMeTpPOB IIPU BbI30BE yIaJIeH-
Horo Metozaa. C y4eToM 3TOro, IpOo3pavyHbI IIPOKCH MOMKHO paccMaTpuBaTh Kak (PUKCHUPO-
BaHHBII IPOMEKYTOYHBIN CJI0M, KOTOPBIU He Modcem ObITh MOAU(PUITMPOBAH WU PacIIupeH
OpPOTPaMMHO.

Hcxonsa U3 TOro, 9YTo IPO3PavyHbIN IIPOKCH MOMKET BepU(UIIMPOBATh BXOAAIINE apryMeH-
ThbI, 3Ta UH(pOpMAaIUA MTaKyeTcsa B APyTroi creHeprupoBaHHBIM CLR Tull, UMeHyeMbIl 00bek-
mom coobuerust. I1o onpeneneHNIo Bce 00bEKTHI COOOIIEHNH peannu3yoT uHTepdetic System.
Runtime.Remoting.Messaging.IMessage:

public interface IMessage
{
IDictionary Properties { get; }

}

Kak Bugure, mHTepdeiic IMessage ompeaenseT €IMHCTBEHHOE CBOMCTBO IIO MMEHH
Properties, KOTOpOe IPEAOCTABIAET JOCTYI K KOJUIEKIINU, UCIIOIb3yeMON I XpaHEeHUd
nepeJaHHbIX KINEHTOM apryMeHToB. Kak To/lbKO 06BEeKT coobieHna HanoiaHeH CLR, oH me-
pefaercda TECHO CBA3aHHOMY THUILy, MMEHYEMOMY PelbHbIM NPOKCU.

PeasIbHBIN IIPOKCH — 3TO CYILIHOCTb, KOTOpas AEWCTBUTEJILHO IepelaeT 06BbEeKT co06-
IIeHUd B KaHal (OIMCaHHBIA jJajiee). B ominmume oT Npo3pavyHOro, peajabHBIM IPOKCH MO-
Jicem GBITh paCIIMPeH IIPOTPAaMMFMCTOM U IIPEACTABJIEH THUIIOM 6a30BOro Kjacca 10 UMEHH!
RealProxy. OnaTb-TaKMH, CTOUT yKa3aTk, 4To CLR Bceraa 6yAeT reHepUpoBaTh peaTn3aliyio
110 YMOJTYaHUIO PeabHOTO IIPOKCH KJINEHTCKON CTOPOHBI, KOTOPHIM 6yZieT 06CIIyKUBATh BaIlll
HYKJbI OOJIBIIYIO YacTh (eciau He BCI0) BpeMeHU. Kak GbI TO HU ObUIO, YTOOHI IIOJYYUTh He-
KOTOpOe IIpecTaBiIeHre 0 (PyHKIIMOHAIBHOCTH abCcTpaKkTHOro 6a30Boro kjaacca RealProxy,
B3IAHUTE Ha (popMasIbHOE OIIpe/ie/IeHre THUIA:

public abstract class RealProxy : object
{
public virtual ObjRef CreateObjRef (Type requestedType) ;
public virtual bool Equals (object obj);
public virtual IntPtr GetCOMIUnknown (bool fIsMarshalled);
public virtual int GetHashCode () ;
public virtual void GetObjectData (SerializationInfo info,
StreamingContext context) ;
public Type GetProxiedType();
public static object GetStubData (RealProxy rp);
public virtual object GetTransparentProxy();
public Type GetType () ;
public IConstructionReturnMessage InitializeServerObject (
IConstructionCallMessage ctorMsg) ;
public virtual IMessage Invoke (IMessage msg) ;
public virtual void SetCOMIUnknown (IntPtr i);
public static void SetStubData (RealProxy rp, object stubData);
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public virtual IntPtr SupportsInterface(ref Guid iid);
public virtual string ToString() ;
}

Eciau ToJIBKO BBl HE 3aMHTEPECOBAHBI B IIOCTPOEHUM CIIEIIUAIBHOU pealn3aliuid peallb-
HOTO IIPOKCH KIIMEHTCKOU CTOPOHEBI, eAUHCTBEHHBIN WIEH, IIPEACTABIIAIOIINN HHTEPEC — 3TO
RealProxy.Invoke(). “3a kynucamu” creHepupoBaHHBIN CLR nIpo3payvHbIil IIPOKCH IIepefaeT
00beKT (pOPMATHPOBAHHOI'O COOOIIEHUSA B TUII RealProxy yepe3 MeTox Invoke ().

KaHanbi

Kak TOJIBKO IIpOKCH IpOBepHJI U chHOpMATHUPOBAT apTyMEHTHI KJINMEHTCKOM CTOPOHEI B
00OBEKT COOOIIeHMs, 3TOT IMessage-COBMECTUMBINH TUII IIepeJaeTcAd OT peaJbHOIo IIPOKCHU
06BeKTy KaHasIa. KaHaibl— 3TO CYIIHOCTH, OTBEYAIOIMeE 3a TPAHCIOPTHUPOBKY COOOIIIEHUS
YAQUIEHHOMY OG'BEKTY U, €CJIM HeOOXOIMMO, TapaHTHUPYIoIIye, YTo Jiro6oe Bo3BpalaemMoe 3Ha-
YeHHe WwieHa GyZeT IepeaHo OT yAAJIeHHOTo o0beKkTa oOpaTHO KiIMeHTy. bubnnoreku 6aso-
BbIX KjaccoB .NET 2.0 npegjararoT TPU TOTOBbIE peaIM3allii KaHAJIOB!

e gkanaia TCP;

e xanaia HTTP;

e xkangau IPC.

Kanas TCP npeacTasiieH ki1accoM TcpChannel M CIy:KUT JJId IIepeaydy COOOIEHNH ¢ UC-
noJyib30BaHueM ceTeBoro nporokosia TCP/IP. TcpChannel none3eH TeM, 4YTo cpopMaTUpPOBaH-
Hbl€ ITaKeTbl OTHOCUTEJIBHO JIETKOBECHBI, yYUThIBas, UTO COOOIIEHNUA IPeo6pa3yroTca B KOM-
NaKTHBINA ABOUYHBIN (popMaT ¢ IPUMEHEHHUEM CBA3aHHOro BinaryFormatter. Mcnons3oBaHue
TcpChannel MMeeT TEHAEHIOUIO YCKOPATH YAAJIEHHBIA AocTyn. OTpUIIATEeIbHOM CTOPOHOM
kaHasoB TCP aBiseTcd To, YTO OHM GJIOKMPYIOTCA 6paHAMayspaMy U MOTYyT NOTpe6oBaThb 06-
pallleHud K CUCTEMHOMY aJMUHUCTPATOPY, YTOOBI OH CIEHMAIBHO pa3pelInil Iiepefady co-
O0IIIeHUN Mekly MalIinHaMU.

B ommuuune ot atoro, kaHanst HTTP, ipeAcTaBiieHHbIE TUIIOM HttpChannel, mpeo6pasy-
0T 00BeKTHI coobmeHnil B ¢popMmaT SOAP, HCIIOIB3ysA COOTBETCTBYIOIIHI (POPMATHPOBIITUK
SOAP. Kaxk 6puto nokasano, SOAP 6a3upyercsa Ha XML, 1 ITIOTOMy MMeeT TeHAEHITIIO CO3/a-
BaTh OOJBIIYI0 HAarpy3Ky, 4eM Harpyaka oT Tumna TcpChannel. YIuThIBasg 3To, IpUMEHEHUE
HttpChannel MOMKET HECKOJIBKO 3aMEJIUTh yﬂaﬂeHHbIﬁ poctyn. OJHAKO IOJIOKUTEIbHAA
CTOpOHA 3akodaeTca B ToM, 4yTo HTTP ropasgo meHble cTpajaeT oT Iperpaj GpaHaMay-
3POB, IIOCKOJIBKY IIepe/laeT TEKCTOBBIE MaKeThl yepe3 nopt 80.

U, naxonen, HaynHaa ¢ .NET 2.0, B HammeM pacnopsaskeHuu ecTb kaHan IPC, ipeacTas-
JIEHHBIN THUIIOM IpcChannel, KOTOPBIH OIpeAe seT KOMMYHUKAIIMOHHBINA KaHAaJ IS yAaIeH-
HOTO B3aUMOJEUCTBHUA C UCHOIb30BaHueM cucteMbl IPC oneparroHHo# cuctemMbl Windows.
ITockonbKky IpcChannel MUHYeT TPaAULIMOHHBIE CeTe€Bble KOMMYHUKALINU I IIPEOAOI€HUS
rpaHUIl JOMEHOB IIpIIOKeHUMN, IpcChannel HaMHoro 6wicTpee, yeM kaHaiasl HTTP u TCP;
OJHAKO OH MOMKET IPUMEHATHCA TOJBKO JJIA B3aUMOAEUCTBUA MEXAY JOMEHAMU IIPUJIOMKE-
HHUH B IIpefiesiax 00HO20 U Mo20 e pusudecikozo komnoiomepa. C y4eToM 3TOro, Bbl HUKOIIA
He CMOMKeTe HCIIONb30BaTh IpcChannel JyId IIOCTPOEHHUS pacIpeae/IeHHBIX IIPUIOKEHUH,
OXBATHIBAIOIINX HECKOJIBKO (PM3NYECKUX KOMIIBIOTEPOB. TeM He MeHee, IpcChannel MOMKET
GBITh U€aIbHBIM BBIOOPOM, KOIJja HY3KHO, YTOOH!I /IBE JIOKAJIbHbIE IPOI'PAMMEBI Pa3/eIaIn Me-
Ay coboll nHPOPMAIIMIO CaMbIM OBICTPBIM UX BO3MOYKHBIX CIIOCOOOB.

HesaBucuMo oT TOro, Kakoy THUII KaHajga BbIOpaH, 3HaliTe, YTO TUNHI HttpChannel,
TcpChannel m IpcChannel peanmusyroT uHTepdelcel IChannel, IChannelSender u
IChannelReceiver. UHTepdetic IChannel (kak 6yeT IOKa3aHO HILKE) ONIpeesseT HeGolIb-
10#1 Ha60p WIEHOB, IPEIOCTABIIAIOIINX (PYHKIIMOHAIBHOCTD BCEX TUIIOB KAHAJIOB.

Poisib IChannelSender 3akiao4yaeTcs B OIIpeAeIeHUH O0IIero MHOMKECTBA WIEHOB JIJIA Ka-
HaJIOB, CIIOCOOHBIX NepefaBaTh MH(OPMAIIUIO OIIpe/ieIeHHOMY NpueMHUKy. C Apyroit cTopo-
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HBI, IChannelReceiver omnpeae/iseT MHOMKECTBO YIECHOB, II03BOJIAIINMX KaHaly IIPUHAMATh
uHpopManyo OT 3aJaHHOT0 OTIIPaBUTEJIA.

YT06BI II03BOJINTH KIIMEHTCKOMY U CEPBEPHOMY IIPIUIOKEHHAM PErMCTPHPOBATH BEIOPAHHBIHN
MMM KaHaJl, IIpUMeHsaeTca MeToJ ChannelServices.RegisterChannel(), KOTOPbII IPUHU-
MaeT THII, peaausyommi IChannel. YTo6bI IpeiBapUThb TO, YTO MOCIEAYET JAJIbIIE, [TOKAa3aH-
HBIA HUKe QparMeHT KoJa WUIIOCTPUPYET TO, KaK JOMEH IPIUIOKEHHUS CEePBEPHOM CTOPOHBI
MoskeT peructpupoBaTh kaHay HTTP nHa nopte 32469 (posib KIWEHTa Bbl YBUAUTE Jlajee):

// CosgpaTe u sapeructpuposaTs HttpChannel cepmepHOl CTOPOHH Ha mopre 32469.

HttpChannel ¢ = new HttpChannel (32469);
ChannelServices.RegisterChannel (c) ;

Ewe pa3 o ponu ¢popmatuposmnkos .NET

ITocnexuuii pparmeHT Mo3anku .NET Remoting — poib 06bEKTOB (POpMAMUPOBULUKOS.
Tunsl TcpChannel u HttpChannel UCHONB3YIOT BHYTPEHHUN (pOPMATHPOBIIUK, 3aJa4da KO-
TOPOTO COCTOUT B TPAHCJIAIUM 0OBEKTA COOOIIEHHUA B CHENU@MUYHBIN [J1d IIPOTOKOJIa BUA,.
Kax yxe ymomuHaioch, TUIl TcpChannel MCIIONB3yeT TUII BinaryFormatter, B TO BpeMs Kak
HttpChannel mosb3yeTca PyHKIIMOHAIBHOCTBIO, IIPEJOCTABICHHON TUIIOM SoapFormatter.
BBI yixe JOKHBI IMETh HEKOTOPOe IIpeACTaBIeHNe O TOM, KaK JaHHBINA KaHaJ GyzeT dopma-
THUPOBATh BXOAAIINE COOOIEHUA.

Kak TosbKO copMaTHpoBaHHOE COOOIIIEHNE CTeHEePHPOBAHO, OHO IepejaeTcs B KaHall,
4epe3 KOTOPBIM B KOHEYHOM UTOre JOCTUTAET IIeJIEBOTO JOMEHa NMPUJIOKEHNH, I7ie 3TO coob-
meHne GopMaTupyeTca U3 CHeNU(PUIHOro I IPOTOKOIA BHUJa o6paTHO B BUJ, CHeUdUU-
HbIM 1A .NET, 1 B 9TOT MOMEHT CYIIHOCTB II0 UMEHU Jducnemuep BbI3bIBAET KOPPEKTHBIN
METOJ YAAJIEHHOI'0 OOBEKTA.

A Tenepb — BCe BmecTe!

Ecnu y Bac 3akpysKumiiach rojioBa OT YTEHUS HpPEIBbIAYIIEro paszesna, He Iyrairecs!
IIpo3pavHbIA IPOKCH, PEALHBIN IIPOKCH, OOBEKT COOOIIEHNUA U AUCIIETYEP OOBIYHO MOKHO
IIOJTHOCTBHIO UTHOPUPOBATh, €CJIM BaC YCTPaUBaeT MEXaHU3M yAAJIeHHOTO B3aUMOICHCTBUA 110
yMorgaHHuI0. YTOOBI 3aKPENUTh II0CJIEI0OBATEIbHOCTD COOBITHH, B3NIAHNTE Ha puc. 1.1, Ha
KOTOPOM HJUIIOCTPUPYeTCs 6a30BBIi IIPOIeCC B3aUMOJEHCTBHUA ABYX OOBEKTOB U3 JIByX pas-
HBIX JIOMEHOB IIPIUIOKEHIH.

JomeH npunoxexus A JomeH npunoxexuns B

YnaneHHbIn
06BEKT

Knunentckuin
006bexT

Mpo3payHsbiii Oucnetyep
NPOKCK X

PeanbHbiit dopmatnposLmk H— Kanan DopMaTUPOBLLNK
npokcu

Puc. 1.1. BoicokoypoBHeBOe npeacTasneHne apxutektypol .NET Remoting no ymonyanuio
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HeckonbKo CNoB 0 pacluMpeHu MexaHu3mMoB M0 YMOMYaHUIO

KiroueBoii acnekT cios .NET Remoting cocToUT B TOM, 4TO GOJIBIIMHCTBO CJI0€B YAAJIEH-
HOT0 B3aMMOJENCTBUA MOTYT GBITh PACIINPEHBI WM IIOJJHOCTHIO 3aMEeHEHHI 110 JKeJTaHUI0 Pas-
paboruuka. TakuM o6pa3oM, eciu Bl AeHCTBUTEIHLHO XOTUTE (WM, BO3MOKHO, HYKJAETECh)
B IIOCTPOEHUH CHENHNAIBHOTO JUCIIeTYepa COOOIIEHUN, CIIeaIbHOT0 (pOpMaTHPOBILIMKA MU
CIIEITMAJIBHOTO PEAJIBHOIO IIPOKCH, TO MOYKETE 3TO C/ejaTh. Bel MOKeTe Takxke BHEJPUTDb 00~
NoJHUMEelbHble YPOBHU MOCPEJHNYECTBA, MOAKII0Yas CHelUalIbHbIe TUIIBI MEHIY CYIIecT-
BYIOIIIYIMU CJIOAMU (HAIIpUMep, I BBIIIOJHEHUA Npeqo6paboTKY 1 MOCTOGPaboTKY 3a/TaHHO-
ro coobmeHus). MoikeT 6bITh, HUIKOTIA M He II0HAJ06UTCS BMEIINBAThCA B paboty ciosa .NET
Remoting mogo6HbIM o6pa3oM. OgHAKO NMelTe B BUAy, 4To mardopma .NET npenocraBiasgeT
MIpPOCTPAHCTBA MMEH TUIIOB, KOTOPHIE MO3BOJISIOT 3TO CAEIATh.

Ha 3ameTky! B 31011 raBe Tema pacwumpenns ctaHgaptHoro cnost .NET Remoting He paccmatpumsaetcs. Ecnm
XOTWTE y3HaTb, Kak 3TO Aaenaetcsi, 0bpatutechb k n3gaHuo Advanced .NET Remoting (Apress, 2002 r.).

TepmuHonorus .NET Remoting

Kax mo6as HoBaa napagurma, .NET Remoting npuBHecsa ¢ co6oil psaj TpexOyKBEHHBIX
a66peBuaryp. TakuM 06pa3oM, Ipeskae 9eM Bbl YBUAWUTE IIEPBBIM IIpHIMep KOAA, HYMKHO OII-
PEAENINTH HECKOJIBKO TEPMUHOB, HCIIOIB3yEeMBIX IIPY ONMCAHWUH KOMITO3WUITUH IIPYIIOMKEHUH
.NET Remoting. Kak 1 MOXHO 6bUIO IPEAIIOTIOKUTD, 9Ta TEPMUHOJIOTUA HCHOIb3YeTCA IS
onmcaHUA AeTanel, Kacamoluxcad oOIIUX BOIPOCOB KOHCTPYUPOBAHUA paclpeaeleHHBIX
npuioxkeHui. Kak nepejaTe TUN Yepes IPaHUIIBI AOMEHA IIpuiaokeHua? Korgja MMeHHO ak-
TUBU3UPYeTCA yAUIeHHbINA TUII? Kak yIpaBaATh :KU3HEHHBIM ITUKJIOM YJaJI€HHOro o0beKTa
(n =.1.)? ITocyie yCBOEHMS COOTBETCTBYIOIEN TEPMITHOJIOTUH aKT IIOCTPOEHUSA PaCIIpPe/ieIeHHO-
ro npwiaoxeHus .NET craneT HaMHOro 1poire.

BbiOop mapwanusauum o6bvekta: MBR nnu MBV?

Ha rutatrdopme .NET Ha BBIGOP JIOCTYIHBI BA BaApHAHTA CIIOCOG0B MapIIaN3alliN yaa-
JIEHHOTO 00'beKTa K KJIneHTy. [IpocTo roBopd, mapwanusayus (marshaling) onuceiBaet mepe-
Jady yAaJIEHHOT0 06 beKTa MeXK/y JOMEHAMHU IIPIIoKeHNH. [Ipy IpoeKTUpOoBaHUM yAAJI€HHOTO
06 bEKTa MOKHO BBIOMpATh MEKAY CEMaHTHUKOU mapulanudayuu no ccouike (marshal-by-refer-
ence — MBR) u mapwanusayuu no sHaveHuro (marshal-by-value — MBV). Pa3nunia coctout
B CJIEZYIOIIIEM:

® o6wexmsbl MBR — BBI3BIBAIOIINK KOJ, ITOJIyYaeT IIPOKCHU K YIaJeHHOMY OOBEKTY;

® o6Bexmbul MBV — BBI3BIBAIOIIUI KO/ ITOJydaeT KOMUI0 06BEKTA B CBOEM COGCTBEHHOM
JIOMEHE TIPIIOKEHMST.

IIpu koHpUrypupoBaHnuu tuma oobekra MBR cpega CLR o6ecniedrnBaeT co3gaHUe Ipo-
3paYvyHOro U pealbHOrO IIPOKCH B JJOMEHE IIPWIOXKEHUA KJINEHTA, B TO BpeMsA Kak caM OOBEKT
MBR ocTtaeTcs B JOMeHe IPUIOKEHUA cepBepa. Korna KIMEeHT BbI3bIBAET METO/IbI YQIEHHOIO
Tuna, mexannsMm .NET Remoting (onmmcaHHBIA paHee) GepeT A€o B CBOU PYKH U IIAKyeT, IIe-
penaeTt u Bo3BpamaeT WH(POPMAIIIO Yepe3 I'PaHUIlEI JOMEeHOB npruiokeHni. O6bekTel MBR
MMEIOT MHOMKECTBO 0COOEHHOCTEN, IIOMUMO UX (PU3UIECKOI'0 PACIIOIOKEHNUA. Kak BBl YBUIU-
Te, 06beKThl MBR nMeoT pasinyHble oMMy KOHQUTYpaIiiuy, Kacarolecs ONIIui aKkTUBU3a-
1Y U yIIpaBJIeHUA JKU3HEHHBIM LIUKJIOM.

O6BeKTBI MBV, ¢ Apyroil CTOPOHBI, ABIAIOTCA JIOKAIbHLIMU KONUSMU YAAIEHHBIX 00bEK-
TOB (HMCIIOJIB3YIOIIIMU IIPOTOKOJI CEPHUATN3aINN, PACCMOTPEHHBIN HaMHU B mIaBe 17). O6GbeKThI
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MBV umMeroT HaMHOI'0 MEHbIIle yCTAaHOBOK KOH(UTYypaluyy, yIUThIBas, YTO UX BPEMA KU3HU
HaIpsMYyI0 KOHTpoJmpyeTca KiaueHToM. Ilofo6Ho mo6oMy o6bekTy .NET, Kak TOJBKO KIU-
€HT OCBOOOKJAeT BCE CChUIKU Ha TUII MBYV, OH cTaHOBUTCA KaHAUJATOM Ha cOOpPKy Mycopa.
YunTbeIBas, 9To THIIEI MBV ABIISIOTCS JIOKAJIBHBIMY KOIMAMU yAAJIE€HHBIX OO BEKTOB, ¥ KIIMEHT
BBI3bIBAET WIEHHI TUIA y ce0s, HUKAKON CeTeBON aKTUBHOCTU 3TO yiKe He TpebyeT

Tenepsb 3HalTE, YTO JOBOJIBHO YAaCTO IIPUHATO, YTO OJUH CE€PBEP IIPEACTABIAET AOCTYII K
MHokecTBY TUIIOB MBR 1 MBV. U kak MoKHO 651710 6BI 03kUAATh, TUIIEI MBR nMe0T TeHaeH-
ITUIO TIOAIEP:KUBATh METO/IbI, BO3Bpalllalollye pa3jInyHble TUIIBI MBV, 4To 1aeT BO3MOMKHOCTh
y3HaTh 37ech ma6iaoH (Gabpuku (T.e. 06BEKT, KOTOPHIM CO3/aeT U BO3BpAIaeT APYTHE CBA-
3aHHBIe 00BbEeKTHI). ClIeAyIoIMi BOIIPOC COCTOUT B TOM, KAKMM 06pa3oM KOH(UTypHpoBaTh
0JIb30BaTEJIbCKUE TUIIBI KJIACCOB Kak cyltHocTh MBR wiun MBV?

KoHngurypupoBaHune ob6bexkra MBV

IIporecc KOHGUTYPHUPOBaHUS 00beKTa Kak Tuia MBV maeHTHYeH nporneccy KOHQUTYpHUpO-
BaHUA 00bEKTA I cepHaIn3anuy. [IpocTo aHHOTUPYHUTEe THII aTpubyToM [Serializable]:
[Serializable]

public class SportsCar

{...}
KoHgurypmuposanune o6bexkra MBR

O6pexTsl MBR He nnomeuarorca arpubyroM .NET, a BMecTo 3Toro HaciaenyoTcs (Hanpsa-
MYIO WIH OIIOCPEIOBAaHHO) OT 6a30Boro kjaacca System.MarshalByRefObject:

public class SportsCarFactory : MarshalByRefObject
{...}

dopMmasibHO THUII MarshalByRefObject ompeneseH Tak:

public abstract class MarshalByRefObject : object
{
public virtual ObjRef CreateObjRef (Type requestedType) ;
public virtual bool Equals (object obj);
public virtual int GetHashCode () ;
public virtual object GetLifetimeService();
public Type GetType();
public virtual object InitializelLifetimeService();
public virtual string ToString() ;
}

IToMumo oxnaeMol GyHKIIMOHAJIBHOCTH, IIPEIOCTABIEHHON System.ObJject, B Tabm. 1.2
OIICAHBI PO OCTAIBHBIX WIEHOB.

TaGnuua 1.2. KnioyeBble 4neHbl System.MarshalByRefObject

Ynex HasHaueHue

CreateObjRef() CospnaeT 06beKT, KOTOPbI COAEPXUT BCIO UHPOPMALIMIO,
HEOOX0AUMYIO [/ FeHepaLIn NMPOKCK, NCMOJL3YEMOro ais
B3aMMOLENCTBMA C yaaNeHHbIM 06bEKTOM.

GetLifetimeServices() M3BnekaeT TekyLme 00bEKTbI CYXObl XUSHEHHOrO LKA,
KOTOPLIE YNPABASIOT NONUTUKOW XNZHEHHOTO LMKNA JaHHOIO
ak3emnspa.

InitializeLifetimeServices() Mony4aeT cnyxebHblit 0ObEKT XUSHEHHOMO LKA ANis ynpae-

NEHNS NOINTUKOW XMUSHEHHOrO LMKSa AAaHHOMo 3K3emnnsapa.
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Kak BBI mOHANU, CyTh MarshalByRefObject COCTOUT B OIpeaeeHUN UIECHOB, KOTO-
pble MOTYT OBITh IIepeoIpeie/IeHb] A1 IPOTPAMMHOI'0 KOHTPOJIS MKU3HEHHOI'0 ITUKJIA 00bEeKTa
MBR (ntogpo6Hee 06 yrrpaB/JIeHNU KHU3HEHHBIM LIMKJIOM pPacCKa3bIBaeTCsA JaJjIee B IVIABE).

Ha 3ameTky! To, 4T0 Bbl KOHOUrYypUpyeTe 06bekT kak MBV nnn MBR, He o3Ha4aeT, 4To OH BygeT npurogeH
[LNS UCNOJMb30BAHMS TOJLKO B PacnpeneneHHOM NpunoxeHnn. OH NpocTo MOXET ObITb UCNONb30BaH B
pacnpefeneHHoM npunoxeHun. Hanpumep, Tun System.Windows.Forms.Form Takxe BNSETCS
HacnegHWkom MarshalByRefObject; noaTtoMy npu yoaneHHoOM AOCTYNE OH Peaim3yeTcs Kak Tun
MBR. Ecnv HeT — 3T0 NPOCTO elle 0AMH NokanbHbI 0OBEKT B IOMEHE MPUIOXEHMS KINEHTA.

Ha 3ameTtky! B kayecTBe BbiBOAA 13 npeaplayliero 3amevanus: ecnm tin .NET He aBnsieTcs cepuanu-
3yeMbIM 1 He BKoyaeT MarshalByRefObject B CBOEN LENOYKE HACNELOBaHWSA, TO TakoW Tun
MOXET ObITb aKTUBM3MPOBAH W UCMONb30BAH B UCXOAHOM LOMEHE NPUIIOXEHUS (T.e. TUN npuBsi3aH
K KOHTEKCTY).

Tenepsp, Korja BbI IOHUMaeTe pas3HUIy Mexay Tunamu MBR u MBYV, gaBatite paccMoT-
P¥M HeKoTopble NpobiaeMsl, crenuduyuHble 19 TUHoB MBR (Tuner MBV B o6Cy:kaeHUN He
HYKIAIOTCS).

Bbi6op akTueusauum Tunos MBR: WKO nan CAO?

Emte onyH BBIGOP, C KOTOPBIM BBI CTAJIKHBaeTech Kak nporpamMmuct .NET, cBa3aH ¢ TeM,
KOIZa cleAyeT aKTUBU3NpoBaTh 06beKT MBR, 1 Kora oH JoMKeH cTaTh KaHAUAATOM Ha c6op-
Ky Mycopa Ha cepBepe. 9TO MOKET II0Ka3aTbCs CTPAHHBIM, ITIOCKOJIbKY BIIOJTHE €CTECTBEHHO
MIPEIIONIOKUTD, UTO 06beKTEI MBR co3paroTcs, Korna KJIWEeHT 3allpallnBaeT UX, U UCYe3aloT,
KOIZla KJIMEHT 3aBepInaeT paboTy ¢ HUMHU. XOTS U BEPHO, YTO KJIHWEHT IOJHOCTHIO OTBEYAET
3a MHCTPYKTHUPOBAHUE CJIOS YAIEHHOI'0 B3aUMOAEHCTBHA O TOM, Kak OH iKejlaeT paboTaTk ¢
yaJeHHBbIM THUIIOM, CEPBEPHBIN JOMEH IIPUIOKEHUN MOKeT (WIN HEeT) Cco3/IaBaTh TUII UMEHHO
B TOT MOMEHT, KOIZla KOJ KJIWEeHTa 3alpallllBaeT ero.

[TpryrHa 9TOro Ha MEePBBLIN B3WIAA CTPAHHOTO NOBEAEHUA COCTOUT B ONITUMHU3aluu. B ya-
CTHOCTH, KaskAbIA Tl MBR MokeT GBITh CKOH(MUIYPUPOBAH /UISI aKTUBHU3AINY C UCIIOIB30-
BaHHUEM OJHOTO U3 JABYX IIPHEMOB:

® KaK XOPOIIIO U3BECTHBIN 06beKT (well-known object — WKO);

® Kak 00'bEKT, aKTUBU3UPYEMBII KineHToM (client-activated object — CAO).

Ha 3ametky! lNoTeHUManbHOM NPUYNHOI NyTaHMUbl MOXET ObITb TOT @akT, 4To abbpesmatypa WKO B
nutepatype .NET nmeeT CvHOHUM akTuBu3nMpyemoro cepsepom obbekTa (server-activated object —
SAO). OeiicteutensHo, abbpesnatypy SAO MOXHO BCTPETUTL B PA3/IMYHbBIX CTATbSX M KHUrax Ha Temy
.NET. OgHako pagu nocnenoBaTesibHOCTU, B 3TOM rnase 6yaeT npumeHaTbest noHsTre WKO.

0O6berTsl WKO — 3T0 THnbl MBR, KU3HEHHBIM ITUKJIOM KOTOPBIX yIIPaBJIAET HENOCPE-
CTBEHHO JIOMEH CEPBEPHOro MpIUIo:keHUA. [IprloxkeHne KINEeHTCKOM CTOPOHBI aKTUBU3UPY-
€T yAAJIEeHHBIN THII, UCIIONb3YA APYKECTBEHHOE, XOPOIIIO U3BECTHOE CTPOKOBOE MMdA. JloMeH
CEepBEPHOr0 IIPUJIOKEHH pa3MelniaeT B maMaT o6bekTel WKO, Korza KIIMEHT OCYIIIeCTBIIA-
€T IepBBII BBI30B METO/Ia Ha 00bEKTe (depe3 IMIPO3pPadHbIA IIPOKCH), a He KOIia Kof KIMeHT-
CKOHM CTOPOHBI HCIIOJB3YeT KJII0UEBOE CJIOBO Nnew, WM KOTJA BBI3BIBAET CTATUYECKUM METOT
Activator.GetObject(). Hammpumep:

// NonyunTe NPOKCH Ha yIaJIeHHEN OBBeKT. DTa CTPOKa He coBAaeT SK3eMmstp Tuna WKO!

object remoteObj = Activator.GetObject ( /* mapaMeTpsl OyOyT [NOKa3aHH MO3XE... */
)
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// BusBaTe MeTOn ymaleHHoro Tumna WKO. 3To cosmacT o6mexT WKO

// n BHBOBeT ero Meroxm ReturnMessage () .

RemoteMessageObject simple = (RemoteMessageObject)remoteObj;
Console.WritelLine ("Server says: {0}", simple.ReturnMessage());

KakoBo jormueckoe 060CHOBAHHE 3TOT0 MOBeAeHUA? Takoll MoAX0J SKOHOMUT CETEBOM
TpadUK, UCKII0Yasd OOMEH, CBA3AHHBIN HCKIIOUNTEIBHO C CO3JJaHHEM HOBOro o0bekTa. Eme
O/IHO MHTEPECHOEe CJIeICTBHE, BEITeKaoIee oTcoaa: TUbl WKO moeym co3dasamucst moibko
KOHCMPYKMOopamu N0 YMOJIUAHUIO. ITO JOJKHO UMETb CMBICH, YIUTHIBAasA, YTO KOHCTPYKTOP
YAUIEHHOT'O TUIIA BBI3bIBA€TCHA, TOJIbKO KOIJla KIMEHT OCYIIECTBIIAeT HadyalbHBINA BBI30B die-
Ha. TakuM o6pas3oM, UCIIONHAIOIIAA CUCTEMa HE UMEET APYroro BbI6opa, KpoMe KakK BbI3BATh
KOHCTPYKTOD IO YMOTYAHUIO.

Ha sameTky! Bcerna nomuute: Bce Tvinel WKO pomkHbI NoaaepXmnBaTb KOHCTPYKTOP NO YyMOSYaHuio!

Eciii BBI XOTUTE MO3BOJIUTD KIUEHTY co3faBaTh 06beKT MBR ¢ IpuMeHeHneM crenyaib-
HOT'O KOHCTPYKTOpa, CEPBEP AOJIKEH KOHPUTrypHupoBaTh 00beKT Kak CAO. O6bekThl CAO —
3TO CYILIIHOCTH, ¥KM3HEHHBIM IIMKJI KOTOPBIX YIIPABJIAETCA JOMEHOM KJIMEHTCKOIO ITPUJIOHKE-
Husd. [Ipn o6pamtennn k Tuiy CAO o6MeH ¢ cepBepOM IIPOUCXOAUT B MOMEHT HMCIIOIb30BaHUSA
KJIMEeHTOM KJII0OUYEeBOTO CJI0BA new (C BBI30BOM JIIO60r0 KOHCTPYKTOPA THIIA) I IIPHU CO3JAHUH
9K3EMIUISpa IIOCPEACTBOM TUNA Activator.

KoHdurypaumsa tunos WKO: oauHOYHbIN
3K3eMnaap Win OAUHOYHbIN BbI3OB?

ITocnennuit BBIOOp Au3aiiHa, cBA3aHHBIN ¢ TuniaMu MBR cocTouT B ToM, KakuM o6pas3om
cepBep AO0JIKEeH ob6pabaTheBaTh MHOMXKECTBeHHBIe 3anpockl K Tuily WKO. TumoB CAO sTo He
KacaeTcsd, yYAThIBAas, UTO TAM BCErJa CYIIECTBYeT OTHOIIEHUE “OJVH K OJHOMY  MEKJy KIIU-
€HTOM U yAajaeHHbIM TUIIOM CAO (IIOCKOJIBKY OHHU SAABJIAIOTCA 0OBEKTAMU C COCTOSHUEM).

IlepBrBIlf BapuaHT COCTOUT B KoHuUrypupoaHuu tuna WKO 1j1a paboThl B pesRUMe OU-
HOYHOro 3k3eMIuiapa (singleton). CLR co3gacT efMHCTBEHHBIN 3K3€MILIAP yAAJ€HHOro TUIIA,
KOTOPBIM MPUHUMAET 3aIIPOChl OT JI0GOro YKciia KINEHTOB, 1 9TO — €CTECTBEHHBIN BBIOOD,
€CJI BBl XOTHUTE IOJJEP:KUBATDH OOIIyI0 MH(POPMAIHIO COCTOSHUA CPeAy BCEX yIaJeHHBIX
KJINEHTOB. YUYUTHIBAA (QAKT, YTO MHOMKECTBO KJIMEHTOB MOTYT BBI3BIBATH OJWH U TOT K€ METOZ,
B OAHO U TO ke BpeMd, CLR momeniaeT KakAblii BEI30B KJIMEHTA B HOBBIM IIOTOK BBIIIOJTHE-
Husa. OJHAKO HA Bac Bo3jlaraeTcs OTBETCTBEHHOCTH 3a obecrieueHue 6e30IIacHOCTU K II0TO-
KaM 00'bEKTOB.

B omm4yme oT 3TOro, MoJe/Ib OAWMHOYHOTO BBI30Ba IIPEATIOIAraeT, YTO 9K3EMILIAP TUIIA CY-
IIECTBYeT TOJBKO HA IPOTSIKEHUHU BbI30Ba MeTona. TakmuMm o6pasoM, eciau 20 KIMEHTOB HC-
nonb3yroT Til WKO, CKOHQUTypUpPOBAaHHBINM B CEMAaHTUKE OJIMHOYHOTO BBEI30Ba, TO CEpPBEP
co3macT 20 OTAENBHBIX O0BEKTOB (II0 OJHOMY U1 KaiKJ0ro KJINEHTa), U BCe OHU CTAHOBATCHA
KaHAuaTaMU Ha cO0pKy Mycopa cpa3sy mocje BbI3oBa MeToja. Kak Mo:kHO goraaatrbesd, 00b-
€KThl OJJUHOYHOI'0 BhI30Ba HaMHOro 6oJjiee MacIITabupyeMbl, YeM TUIIbI-OAUHOYKU, YIUTHI-
Bas, YTO 9TO CYIIHOCTH, HEN36eKHO JIUIIIEHHbIE COCTOSHUS.

CepBep — 3TO CYIIHOCTBb, OTBedamIas 3a OIpeaeleHHe KOH(PUIyparuy COCTOSHUSA
kKoHKpeTHoOro tuna WKO. [IporpaMMHO 3T ONIIMH BEIPAKAIOTCA IIEpPEUYUCIeHUEM System.
Runtime.Remoting.WellKnownObjectMode:

public enum WellKnownObjectMode

{
SingleCall,
Singleton
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Oco0OeHHOCTM TUNOB 00bekTOB MBR

Kak BBl Buzenu, koHQUrypupoanue oobexkTa MBV Hecilo¥HO: IpUMeHANTe aTpubyT
[Serializable] mjsd Toro, 4To6hI MMO3BOJIUTH BO3BpAIllaTh KOIMMU OO'BEKTOB THUIIA B JJOMEH
KJIMEHTCKOT'O NPHIJIOKEHUA. B 5TOl TOuke Bce B3amMojelicTBre ¢ TunoMm MBR mpoucxoaur
Ha CTOpPOHE KjiMeHTa. Korja KIneHT 3aBeplIaeT MCIIoIb30BaHUEM Tuila MBV, oH cTaHOBUTCA
KaHIUAaTOM Ha cO0pKy Mycopa, 1 Bece xopolno. OgHako ¢ TunaMu MBR ecTh HECKOJIBKO BO3-
MOKHBIX BApUAHTOB BbIOOpa KoHburypanuu. Kak Bbl BUjiean, KOHKpeTHBIM Tuin MBR MomxeT
GBITh CKOH(UTYPHUPOBAaH C yY€TOM BpeMEHH! aKTHUBU3AIlUM, COXPAHEHUS COCTOSTHUA U yIIpaB-
JIEHUA }KU3HEHHBIM I[TUKJIOM. UTOGHI ITOABITOKUTE BeCh HA60p Bo3MOKHOCTEH, B Tabn. 1.3 mo-
KyMeHTHpoBaHO oTHorreHrne TuroB WKO 1 CAO K pacCMOTPEHHBIM OCOGEHHOCTSIM.

Ta6nuua 1.3. Onuum KoHurypauumn Tunos MBR

0OcoGeHHoCcTb 06bekTa MBR

MNoesepenne WKO

Moeepenne CAO

Onuuun co3gaHus
9K3eMnNAapoB

YnpaBneHne coCTosHEM

Tunbl WKO MoryT akTuBM3mpo-
BaTbCSA TONbKO KOHCTPYKTOpPaMu
N0 YMOMYAHWIO, BbI3bIBAEMbIMY
npu NepBoM BbI30BE MeToAa
KJINEHTOM.

Tunbl WKO MoryT 6biTb CKOH-
UryprpoBaHbl Kak CYLLHOCTU C
OZMHOYHLIM 3K3EMMNIIPOM Unn
CYLLHOCTU C OAMHOYHbBIM BbI30-

Tunbl CAO moryT 6biTb akTUBU3U-
POBaHbl NIIOOLIM KOHCTPYKTOPOM
TMna. YoaneHHble 06beKTbl CO3-
[al0TCs B TOYKE, rAe KNNEHT 1c-
Nnofb3yeT CEMaHTUKY KOHCTPYKTO-
pa (unm yepesd Tun Activator).

XunaHeHHblli unkn Tuna CAO on-
penenseTca KIMeHTOM; No3ToMy
Tunbl CAO — cylHoCcTH

C COCTOSIHMEM.

BOM. TUMbI-OAMHOYKN MOTYT 06-
CNYXMBaTb MHOXECTBO K/IMEHTOB
1 MOTOMY XPaHSAT COCTOSIHME.
Tunbl OAUHOYHOIO BbI30BA XMBYT
TOMNBKO Ha MPOTAXEHNUN KOHKPET-
HOrO KJIMEHTCKOr0 BbI30BA U MOTO-
MY NLLEHBI COCTOSIHUS.

YnpaBneHne XnsHeHHbIM
LKSIOM

Tunbl-oamHoukn WKO ncnonbaytoT
CXeMy yrnpaB/ieHNs Ha OCHOBE
“apenabl” (6ynet onucaHa panee B
atoi rnase). Tunbl WKO ¢ oamHou-
HbIM BbI30BOM CTaHOBSATCS KaHM-
Jatamm Ha cbopky Mycopa cpasy
nocne Bbi30Ba TEKYLLEro Metoaa.

Tunbl CAO ncnonb3ayloT apeHa-
HYl0 CXemy ynpaBnieHus (onmcaH-
HYIO fanee B 3TON rNaBe).

ba3oBoe pa3ssepTbiBaHue npoekTta .NET Remoting

Hocrarouyno a66peBuatyp! Tenepb Bbl HOYTHU T'OTOBEI K IIOCTPOECHUIO IIEPBOT'0 IPIJIOKEHUA
.NET Remoting. OgHako nepej 3TUM IIOHaJ06UTCA PACCMOTPETh IOCJIEIHION AeTalb: pa3Bep-
TeiBaHue. Horna Bel cTpouTe pacnpeneneHHoe npuioxkeHue .NET Remoting, To umeere aenno
U ¢ TpeMsA (MMEHHO TpeMs, a He AByMsd) oTaeabHbIMU c6opkamu .NET, KoTopble cOCTaBIAIOT
npuioxeHue. HaBepHsKa BbI yKe 3HAKOMBI C IIEPBBIMU IBYMA U3 HUX.

* Knuenm. OTa cOOpKa INPeACTaBIAET COG0M CYITHOCTb, 3aMHTEPECOBAHHYIO B IOJIyde-
HUU JOCTyHa K yAaJeHHOMYy OOBEeKTy (Takyro Kak npuiaoxkeHue Windows Forms wmu
KOHCOJIbHOE IIPWJIOMKEHHUE).

e Cepsep. Ita c60pKa MPEACTaBIsIeT COG0M CYIIHOCTb, IPUHUMAIOIIASA 3aIIpOC OT YAa-
JICHHOTO KJIMEHTAa U pa3Melaroniasa B cebe yAaJeHHbIe 00bEKTHI.
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Tak 4TO 3Ke co00 NMpeCTaBIIAET TPEThA cOOpPKa? Bo MHOrUX Ciydasx cepBepHOE IIPUIIO-
¥KEeHMEe OGBIYHO pa3MellaeT B cebe TPEeThI0 COOPKY, KOTOpasd ONpPEAEIAeT U PeTN3yeT yAaleH-
Hble 00BEKTHI. [lJ1a yo6cTBa Ha3oBeM ee obuleti coopkoti (general assembly). 9To oTAeneHue
c6OpKH, comepiKaleil yaaaeHHble 00BEKThI, OT CO0PKU XOCTa CepBepa J0BOJIBHO BajKHO, II0-
CKOJIBKY OOBIYHO KJIMEHTCKAsf U cepBepHas COOPKM yCTAaHABIMBAIOT CCHUIKU Ha OOIIyI0 cOop-
KY, YTOOBI IIOJIyYUTh MeTalaHHbIE OIPE/IeJICHUH YIaJeHHBIX THIIOB.

B mpocreiimem ciaydae obmasa c60pKa padMeInaeTca B KaTaJIore IIPYUIOKEHUA U KIHeH-
Ta, U cepBepa. EAMHCTBEHHBI MUHYC TAKOI'O IOJXO0JAa COCTOUT B TOM, YTO KJIMEHT MMEET
CCBUIKY Ha CGOpKy, BEIIOYarONyto Kox CIL, KOTOPBIN HUKOIZIA HE UCIIOJIb3yeTCA (4TO MOMKET
IIPEICTaBIATh IPOGIeMy, €ClI HeOOX0JUMO OrPAHUYUTH BO3MOKHOCTD JIII KOHEYHOT'O IOJIb-
30BaTess BUIeTh IATEHTOBAHHBIN Koa). EAMHCTBEHHAA IPUYMHA, 110 KOTOPOU KJIMEHT HyIa-
eTCcA B CChUIKE Ha OOIIyIo COOPKY, CBA3aHAa C MOJIydYeHHeM MeTaJaHHbIX OIMMCAaHUN yAAIeHHBIX
THUIIOB. OTO 3aTPyJHEHNE MOMKHO IIPEOIOJIETh HECKOJIBKMMHU CIIOCOO6aMU.

¢ KoHCTpPyMpOBaTh yAAJIEHHbIE OOBEKTHI C IIPUMEHEHNEM IIPUEMOB IIPOrPAMMMPOBAHUSA
Ha ocHOBe MHTepdelicoB. [Ipu 3TOM KIMEHT MOKET YCTAHABINUBATH HAGOP CCHUIOK Ha
nBonvHBIN Kox .NET, He comep:kamuii HIYero KpoMe orpezeaeHuil nHTep¢ecos.

® licnonp30BaTh YTHINTY KOMAHAHOM CTPOKU soapsuds.exe. [IpUMeHAA 3TOT UHCTPY-
MEHT, BBl IIOJy4aeTe BO3MOXKHOCTh '€HEpHUPOBATh CGOPKY, HE COAEPIKAIIYI0O HUYEro
KpOMe MeTaJ[aHHBIX, OIUCHIBAIOIIUX YAAJICHHbIE THIIBL.

® Bpy4HyI0 IOCTPOUTE COOPKY, HE COJIEPKAIIYI0 HIUEr0 KpoMe MeTaJaHHBIX, OIIICHIBAIO-
MUX yYAQJIEHHBIE THUIIbI.

B aTolf m1aBe, YTOOBI HE YCIOKHATD, MBI Oy/IeM CTPOUTH U pa3BepTHIBATh 00I1ie COOPKH,
coJiepekale HeoOXoAuMbIe MeTaJaHHbIe BMecTe ¢ peanu3anuamu CLI.

MocTpoeHune nepeoro
pacnpeneneHHoro NPpUI0XeHus

HeT Hryero 6osee IpUATHOTO, Y€M ITIOCTPOEHME PACIIPEIEIEHHOTO IIPUIOKEHNA C UCIIONb-
30BaHMEM HOBOU I1aTdopMel. YTOGHI IPOMLTIOCTPUPOBATD, KaK OBICTPO ITIOCTPOUTH U 3aILyC-
TUTH NIPIJIOKEHUE ¢ ucronab3oBaHueM ciaos .NET Remoting, gaBaiiTe pacCMOTPUM IPOCTOH
npuMep. Kak yxe yImloMHHAIOCh, CYIITHOCTDb 3TOTO IIpMepa COCTOUT U3 TpeX CO0POK:

® o6mas c6opka 1o UMeHH SimpleRemotingAsm.dll;
® KJIMeHTCKad c60pKa o mMeHU SimpleRemoteObjectClient.exe;

® cepBepHad cOOpKa 0 UMeHU SimpleRemoteObjectServer.exe.

MocTpoeHune obOLei cOopku

CHavasia JaBaiiTe co3gaauM olIIyo c6opKy SimpleRemotingAsm.dll, HA KOTOpyIO Oy-
AYyT CChUIAThCA KaK CEPBEP, TaK U KIUEHT. SimpleRemotingAsm.dll ompeneisaeT eJUHCTBEH-
HbIM TNl MBR 1o nmeHu RemoteMessageObject, NOoAEPKUBAIONINI ABa 00IeI0CTYIIHBIX
wreHa. Merox DisplayMessage() HaledaraeT IPHUCIAaHHOE KJIFMEHTOM COOOIeHre B KOHCO-
JM cepBepa, a ReturnMessage () BepHET COOOIIIEHNE KIMEHTY. BOT MOJIHBINA KO 3TOH HOBOM
6ubaroTeku knaccoB C#:

namespace SimpleRemotingAsm
{
// 3To TuH, KOTOPHII ByAeT MapUalIM3MPOBATBLCS
// mo ccmnxe (MBR) npM ynajleHHOM obpaleHun.
public class RemoteMessageObject: MarshalByRefObject
{
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public RemoteMessageObject ()
{ Console.WriteLine ("Constructing RemoteMessageObject!"); }
// MeTon npuHMMaeT BXOZHYH CTPOKY OT KJIMEHTA.
public void DisplayMessage (string msg)
{ Console.WriteLine ("Message is: {0}", msg);}
// BToT MeTOn BepHET B3HAauYEHME KIMEHTY.
public string ReturnMessage ()
{ return "Hello from the server!"; }
}
}

OCHOBHOU MOMEHT, IPEICTABIAIONIUI HHTEePeC 3/IeCh — 3TO (aKT HaCJIeJOBaHUA OT 6a30-
BOro Kjacca System.MarshalByRefObject, 4TO rapaHTHUPYET AOCTYIIHOCTH IIPOU3BOJHOIO
KJIacca Yepes3 IPOKCHU KIWEHTCKOM CTOpPOHBI. Takike o6paTuTe BHUMaHHE Ha CHEHAIbHBIN
KOHCTPYKTOP II0 YMOJTYaHUIO, KOTOPBIN OyAeT nevyaraTh COOOIIeHNEe IIPYU CO3AaHUN SK3EMILUIA-
pa aToro Tuma. Bot u Bce. Tenepsb cobepure nepByro c60pky SimpleRemotingAsm.dll.

MocTpoeHune cepBepHoii cOOPKU

HamoMHMM, 4TO cepBepHBIe COOPKU, IO CYTH, COAEep:KaT B cebGe yaaleHHble 00 bEKTHI.
CospaliTe KOHCOJIBHYIO IIPOrpaMMy ITI0 UMeHHU SimpleRemoteObjectServer. HasHaueHme
3TON cOOpKH OyZeT OTKPBIBATH KaHa JJA BXOAAMNUX 3aIlPOCOB M PETUCTPUPOBATH
RemoteMessageObject kak WKO. [Ij1g Hayasa yCTaHOBUTE CCBUIKM Ha COOPKU System.
Runtime.Remoting.dll u SimpleRemotingAsm.dll u Mmoaudunupyite Main() cieayro-
M o6pasom:

using System;
using System.Runtime.Remoting;
using System.Runtime.Remoting.Channels;
using System.Runtime.Remoting.Channels.Http;
using SimpleRemotingAsm;
namespace SimpleRemoteObjectServer
{
class SimpleObjServer
{
static void Main(string[] args)
{
Console.WritelLine ("***** SimpleRemoteObjectServer started! *****m");
Console.WriteLine ("Hit enter to end.");
// BaperucrpuposaTs HoBmM HttpChannel
HttpChannel ¢ = new HttpChannel (32469) ;
ChannelServices.RegisterChannel (c);
// BaperucrpupoBaTe THMm WKO type, MCHONBBYSI aKTMBMBALMIO ONVHOUKM.
RemotingConfiguration.RegisterWellKnownServiceType (
typeof (SimpleRemotingAsm.RemoteMessageObject),
"RemoteMsgObj.soap",
WellKnownObjectMode.Singleton) ;
Console.ReadLine () ;

}

Main() HaAYMHaETCA C CO3[laHte HOBOIO 9K3eMIUIsApa Tula HttpChannel, MCIIOIb3YIOILIETO
IPOU3BOJIBHBIN WAEHTU(PUKATOP HopTa. ITOT HOPT OTKPhIBAETCA HA 3aperMCTPUPOBAHHOM
KaHaJle yepes3 cTaTudeckuil Merof ChannelServices.RegisterChannel(). Kak Tonbko Ka-
HaJl 3aperucTpUpOBaH, yAAJIEHHBIN cepBep aBTOMaTHU4ECKU IOTOB oOpabaThIiBaTh BXOJAIINE
coo0I1eHudA yepes3 IopT Homep 32469.
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Ha 3ametky! Homep, KOTOpbLI Bbl Ha3HavyaeTe NOpTy, 0ObIYHO BLIOMPAETCS NMPOWM3BOSILHO Bamu (Mau
CVUCTEMHBIM aAMUHUCTPATOPOM). [TOMHWTE, 0AHAKO, YTO NOPTLI C HOMepamu Huxe 1024 3apesepsu-
pOBaHbl AJ19 CUCTEMHOIO UCMONb30BAHNS.

3areM, 4TOOBI 3aperucTpUpPOBaTh THII SimpleRemotingAsm.RemoteMessageObject kak
WEKO, Heo6X0auMO UCIOJIb30BaTh MeTo RemotingConfiguration.RegisterWellKnown
ServiceType(). IlepBBIif apryMeHT 3TOro MeToAa HeceT MH(MOPMAIIUIO O TUIle, KOTOPBII
MO/UIEIKUT perucrpanuu. Bropoit mapamerp RegisterWellKnownServiceType() — IPOCTO
CTPOKAa (II0 BallleMy YCMOTPEHUIO), KoTopas OyZeT UCIoIb30BaHa A1 UACHTU(PUKAIIUU 00b-
€eKTa IIPY KOMMYHUKAIMAX Yepe3 TPaHUIlbl JOMEHOB IIPUJIOKEHUN. 3/1ech BBl HH(pOPMUpYye-
Te CLR, 9TO 3TOT 0OBEKT AO/IKEH OBITH PeaIN30BaH KIMEHTOM C HCIOJb30BaHMEM MMEHU
RemoteMsgObj.soap.

[Tocnennuil mapameTp — WieH nepevnciaeHud WellKnownObjectMode, KOTOPBIU crieriu-
durupyerca Kak WellKnownObjectMode.Singleton. HamomMHMM, 4To THI-oguHO4YKEa WKO
rapaHTHUPYET, 4TO €IUHCTBEHHBINA 9K3eMILIAP RemoteMessageObject OyaeT o6CIy:KUBATh
BCe BXOJAINME 3arpockl. ITocie mocTpoeHUA cepBepHON COOPKHU JaBaiiTe IepelieM K KOIy
KJIINEHTCKOU CTOPOHBI.

MocTpoeHue c60opku SimpleRemoteObjectClient.exe

Tenepp, Korja ecTh CIyIIaTelb, KOTOPBIM pa3MeniaeT B ce6e yIaJeHHbIN 00BEKT, OCTAeT-
cd MOCJIEAHUN IIIar — II0CTpoeHue cO0pKU, KoTopas O6yAeT 3alpaliuBaTh JOCTYI K €r0 CIIyK-
6aM. YcTaHOBUTE CCBUIKY Ha System.Runtime.Remoting.dll u SimpleRemotingAsm.dll.
PeanusyiiTe Main() ciexyonMm o6pa3oM:

using System;
using System.Runtime.Remoting;
using System.Runtime.Remoting.Channels;
using System.Runtime.Remoting.Channels.Http;
using SimpleRemotingAsm;
namespace SimpleRemoteObjectClient
{
class SimpleObjClient
{
static void Main(string[] args)
{
Console.WritelLine ("***** SimpleRemoteObjectClient started! *****m");
Console.WriteLine ("Hit enter to end.");

// Cosgpare HoBmiz HttpChannel.
HttpChannel ¢ = new HttpChannel () ;
ChannelServices.RegisterChannel (c) ;

// NonyumTe NpoOKCHM Ha yHAaneHHsN1 Tun WKO.

object remoteObj = Activator.GetObject (
typeof (SimpleRemotingAsm.RemoteMessageObject),
"http://localhost:32469/RemoteMsgObij.soap") ;

// VcnonesB0BaTh yHalleHHbM OBBEKT.

RemoteMessageObject simple = (RemoteMessageObject)remoteObj;
simple.DisplayMessage ("Hello from the client!");
Console.WritelLine ("Server says: {0}", simple.ReturnMessage());
Console.ReadLine () ;
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HeckonbKko 3aMeyaHUII OTHOCHUTEJIBHOIO 3TOr0 KJIMEHTCKOIo IIPUJIOKEHUA. Bo-NepBhIX,
obpaTtuTe BHUMAaHUE, YTO KJIUEHT TaKMke JOMKEH 3apeructpuposathk kaHan HTTP, Ho He crie-
mupuIupyeT UAEHTU(PUKATOP IIOPTa, IOCKOJbKY KOHEeYHasd To4yka ykaszaHa B URL akTuBu3sa-
IIAY, IOCBHLIAEMOM KJIUEHTOM. [IOCKOIBbKY KJIMEHT B3aMMOJEHUCTBYET C 3alpallliBa€MBbIM TH-
oM WKO, BBI OrpaHUYeHbI BEI30BOM KOHCTPYKTOPA M0 YMOTYAHUIO. [|JI1 3TOTO UCIIOIb3yHTe
MeTon Activator.GetObject(), nepegas eMy ABa Irapamerpa. [lepBrbiii — nHpopMarua o
TUIle, ONHCHIBAIONIAsA yIaJeHHBIM 00BEKT, C KOTOPBIM BBl cOOMpaeTech B3aMOAEHCTBOBAT.
YuuThiBad, 4To MeToJ Activator.GetObject() TpebyeT MeTafaHHBIX ONUCAHUA OOBEKTA,
HE COBCEM fICHO, KaKOU CMBICJI KJIMEHTy 80000B80K UMETBh CCBUIKY Ha 0oOIIyIo cO0pKy! B KOH-
Ile 9TOM MIaBBI BBl y3HAETE O PA3JIMYHBIX CIIOCO0aX IIPOSICHEHUS 9TOTO acleKTa KIMEeHTCKOHN
cO6OpKH.

Bropoii napameTp Activator.GetObject() HaspBaeTcsa URL akmususauuu. URL akTu-
BU3alluH, KoTopele onuckiBaloT TUII WKO, MoryT ObITh 0GOGIIIEHB] B ceAyomeM dopMare:

CxemallpoTokoga: / / UmMaKomneoTepa : lopr/UriO6sexTa

U, HakoHen, oOpaTyuTe BHUMaHHUE, YTO MeTof Activator.GetObject() Bo3Bpamaer o6-
i T System.Object W MOTOMYy BBIHYMKJIAeT IIPUMEHHUTh IBHOE IIPHUBEJEeHE, YTOOHI I10-
JIy4UTB JOCTYII K WieHaM RemoteMessageObject.

Tectuposanue npunoxenus .NET Remoting

YTo6HI IIPOTECTHUPOBATh IPUIOKEHNE, HAYHUTE C 3aIlyCKa CEPBEPHOTO IIPHJIOMKEHUS,
KoTopoe oTKpoeT KaHayl HTTP u saperucrpupyer RemoteMessageObject Ana yAaJIeHHOro
JocTyIa. 3aTeM 3allyCTUTe 9K3eMIUISAp KIMEHTCKOro IMpuiIoxkeHUsA. Eciau Bce mpoiiaeT Hop-
MaJIbHO, CEPBEPHOE OKHO JOJIKHO BBINVISZAETD, KaK II0OKa3aHo Ha puc. 1.2, a KIMEHTCKoe IIpU-
JIO:KEeHHe 0TOOpa3UuT TO, YTO MpeACTaBIeHO Ha puc. 1.3.

1ng RemoteMessag

Hello from the

Puc. 1.2. BbiBog cepBepa

B3 C:\WINDOWS\system32\cmd.exe -|o| x|

1mp 1 eRemoted
to end
Hello from the

Puc. 1.3. BbiBog knneHTa

Tun ChannelServices

Kak BBI BHieIH, KOIJla cepBEpPHOE MPUJIOKEHUE KejlaeT 060bABUTE 006 yAaIeHHOM THUIIE,
OHO MCIIOJIB3yeT TUIl System.Runtime.Remoting.Channels.ChannelServices. 9TOT THUI
pefocTaBAsAeT HeGOJIbII0M Habop CTaTUYECKUX METOAO0B, KOTOPBIE YYaCTBYIOT B IIpoOIlecce
perucTpanuy KaHala yAAJIEHHOTO B3aUMOJeNCTBHUA, IIpeobpa3oBaHny 1 o6Hapy:xkeHnu URL.
B tabi. 1.4 onrcaHbl HEKOTOPbIE OCHOBHEBIE YJIEHEI.
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Ta6nuua 1.4. U36paHHble YneHbl TUNa ChannelServices

YneH HasHauyeHue

RegisteredChannels 370 CBOICTBO NOAYYaET UM YCTAHABAMBAET CMMCOK 3aPEr1CTPUPOBAHHBIX
KaHanoB, Kaxaplii U3 KOTOPbLIX NpeacTasneH uHtepdericom IChannel.

DispatchMessage() 3TOT METOA, BbINONHAET AUCTIETHEPU3ALMIO BXOASLLME YAANEHHbIE BbI30BbI.
GetChannel() 3TOT METOZ, BO3BPALLAET 3aPErncTPUPOBaHHbI KaHas C yKasaHHLIM MEHEM.
GetUrlsForObject() 3T0T MeToA, Bo3BpallaeT maccus Bcex URL, KOTOpble MOMYT MCMOJb30-
BaTbCA ANs 06paLleHns K cneunduumMpoBaHHOMY 00bEKTY.
RegisterChannel() 3TOT METOA, PerncTpupyeT KaHan BMecTe ¢ ero cnyx6amm.
UnregisterChannel()  3ToT METOZ OTMEHSIET PETUCTPALMIO KOHKPETHOIO KaHana, yaanss ero us

cnucka 3aperncTpPMpoBaHHbIX.

B gomonHeHME K MeToJaM C He3aTEHMJIMBBIMH UMEHAMH RegisterChannel() m
UnregisterChannel(), Tun ChannelServices onpezenseT CBOMCTBO RegisteredChannels.
OTOT WIEeH BO3BpalllaeT MaccuB nHTepdericoB IChannel, KamAbIi U3 KOTOPBIX IIPE/ICTABIAET
CCBUIKY Ha 3aperduCTPUPOBAHHBIM KAaHAJ B JIAHHOM JIOMeHe NpUiIokeHnl. OnpeneaeHue HH-
Tepdeiica IChannel JOCTATOYHO MPAMOJIUHEHHO:

public interface IChannel
{

string ChannelName { get; }

int ChannelPriority { get; }

string Parse(string url, ref String objectURI) ;
}

Kaxk BUOUTE, Ka)ic}.'[blﬁ KaHaJl II0JIy4aeT APYHECTBEHHOE CTPOKOBOE MMA BMECTE C YPOB-
HeM IlpuopuTeTa. [[nd muIocTpanuu, eciu ao6aBUTh B MeTod Main() HOpUIOKEHUS
SimpleRemoteObjectClient caeayroIyIO JOTUKY:

// Cnmcok BCex BaperuCTPMpPOBaHHHX KaHajnoB channels.

IChannel[] channelObjs = ChannelServices.RegisteredChannels;

foreach (IChannel i in channelObjs)

{
Console.WriteLine ("Channel name: {0}", i.ChannelName) ;
Console.WriteLine ("Channel Priority: {0}", i.ChannelPriority);
}

Ha KOHCOJIU KJIUEHTCKOU CTOPOHBI MO¥HO 6y}.’lCT yYBUAETH TO, 9YTO IIOKA3aHO Ha pHUC. 1.4.

B3 C:\WINDOWS\system32\cmd.exe -|o| x|
B

1mpleRemoteObjectClient started!

U]

Puc. 1.4. lNepeuncnerne KaHanoB KIMEHTCKON CTOPOHbI

Tun RemotingConfiguration

Jpyroit kmrodeBoii Tun B TexHosnorud .NET Remoting — aTo RemotingConfiguration,
KOTOPBIN, KaK YKAa3bIBa€T €ro UMs, UCIOJIb3yeTCA A1 KOH(PUTYPHUPOBAHUA PAa3IUYIHbIX acleK-
TOB pacIIpe/ieJIEHHOr0 IpuIoskeHus. K HacTosIeMy MOMEHTY BBI yiKe BUEIU 3TOT THUII B JIeH-



[JononHutensHasa rnaea 1. Cnoit ynaneHHoro s3aumopeiictems .NET Remoting 17

CTBUHU Ha CEPBEPHOM CTOpPOHE (Uepe3 BBI30B MeToAa RegisterWellKnownServiceType()).
B tab6a. 1.5 nepedunciaeHbl JONOIHUTENbHBIE CTaTUYECKUE METObI, IIPeACTaBIAIOIINE UH-
Tepec, U HEKOTOpble U3 HUX BBl YBUJAUTE B JEHUCTBUU Ha IIPOTAKEHUHU OCTaBIIEMHCA 4acTH

IJIaBBbI.

TaGnuua 1.5. YneHbl TMNa RemotingConfiguration

Ynen Hasnauenue

ApplicationId MonyyaeTt naeHTNdGUKATOP TEKYLLErO0 UCTMONHSAE-
MOFO NPUAOXEHNS.

ApplicationName MonyyaeT unu yctaHaBn“BaeT UMs pacnpene-
JIEHHOTO MPUNOXEHNS.

ProcessId MonyyaeT naeHTNGUKATOP TEKYLLEro BbINOMHSE-
MOro npouecca.

Configure() Yutaet KOHOUrypaumoHHbiii Gainn n HacTpamea-

GetRegisteredActivatedClientTypes()

GetRegisteredActivatedServiceTypes()

GetRegisteredWellKnownClientTypes()

GetRegisteredWellKnownServiceTypes()

IsWellKnownClientType()

RegisterActivatedClientType()

RegisterWellKnownClientType()

RegisterWellKnownServiceType()

et nHdpactpyktypy .NET Remoting.

/3BnekaeT MacCuB TUMOB 0OBLEKTOB, 3aPErnCT-
PUPOBAHHbIX Ha KIMEHTE, KaK TUMbl, aKTUBU3N-
pyemMble yaaneHHo.

13BnekaeT MacCuB TMMOB 0OBLEKTOB, 3apErmcT-
PUPOBaHHbIX HA KOHLIE CNYXObl U aKTUBU3MPYE-
MbIX MO 3anpocy KAMEHTA.

M3Bnekaet MaccuB TMNoB 0O6BEKTOB, 3aPerncT-
PUPOBAHHBIX HA KJIMEHTE, KaK XOPOLUO N3BECT-
Hble Tunbl (well-known types).

M3Bnekaet maccue TMNOB 06BLEKTOB, 3apern-
CTPVMPOBAHHLIX HAa KOHLLE CyXObl, Kak XOPOLLIO
n3BeCTHble Tunbl (well-known types).

MpoBepsieT, 3aperncTpMpPoOBaH NN yka3aHHbIN
TUN 06bEKTa KakK XOPOLLO U3BECTHbIV KINEHT-
CKWUIA TWM.

PernctprpyeT 06beKT Ha CTOPOHE KMeHTa Kak
TN, KOTOPLI MOXET OblTb aKTVBM3MPOBAH Ha
cepeepe.

PernctpumpyeT 00bEKT Ha CTOPOHE KJIMEHTa Kak
XOPOLLO M3BECTHbIVA TN (OAMHOYHBIN SK3EMNNAP
WAW TN C OAMHOYHBIM BbI30BOM).

PernctprpyeT 06bekT Ha CTOPOHE CyxObl Kak
XOPOLLO M3BECTHbINA TUN (OAMHOYHBIN SK3EMNNSP
WX TUN C OOUHOYHBIM BbI30BOM).

HamomuumM, uto ciioii .NET Remoting pasianyaer nBa tumna o6bekToB MBR: WKO (akTHBU-
3upyeMble cepBepoM) u CAO (akTuBHU3UpyeMble KireHToM). Bosee Toro, Tunsl WKO MoryT KoH-
GuUryprupoBaThCH AJIS1 NCII0JIb30BAHUA aKTUBU3AIIAN OJJMHOYHOTO 9K3EMILISpA U aKTUBU3A-
UM OAWHOYHOTIO BBI30Ba. [IprMeHAA QYyHKIMOHAIBHOCTh THUNA RemotingConfiguration,
MOYKHO JUHAMUYECKH II0Iy4daTh 5Ty MHGOPMALMIO BO BpeMs BbIIIOIHeHUsA. Hanpumep, eciu
MoanUIPOBATh MeTo, Main () HpmIoxkeHUA SimpleRemoteObjectServer ClIeAyOIINM

o6pa3oM:
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static void Main(string[] args)

{

// YCTaHOBUTE OPYXKECTEBEHHOE MMsI IJIsI CEPBEPHOT'O NPUIIOKEHMSI .

RemotingConfiguration.ApplicationName = "First server app!";

Console.WritelLine ("App Name: {0}",
RemotingConfiguration.ApplicationName) ;

// Nonyunrs Maccus Tunos WellKnownServiceTypeEntry,

// npencTaBnsOLMX BCe BapermcTpupoBaHHsle WKO.

WellKnownServiceTypeEntry[] WKOs =
RemotingConfiguration.GetRegisteredWellKnownServiceTypes () ;

// BHBeCTM MX CTATHUCTUKY .

foreach (WellKnownServiceTypeEntry wko in WKOs)

{

Console.WritelLine ("Asm name containing WKO: {0}", wko.AssemblyName) ;

// mma cObopxm, comepxameit WKO
Console.WriteLine ("URL to WKO: {0}", wko.ObjectUri); // URL-ampec WKO
Console.WriteLine ("Type of WKO: {0}", wko.ObjectType) ; // Twun WKO
Console.WriteLine ("Mode of WKO: {0}", wko.Mode); // Pexym WKO

}
}

TO yBUAUTE CIUCOK Bcex TUIloB WKO, 3aperucTpupoOBaHHBIX JAaHHBIM JOMEHOM CEPBEPHOTO
npunoxeHud. ITo mepe urepanuu 10 MaccuBy TUIIOB WellKnownServiceTypeEntry Mom-
HO BBIBOJUTH Pa3JIMYHYIO MHTEpPEeCYIoLyo MH@opManuo orHocuTeabHo WKO. YuuteiBad,
YTO CEPBEPHOE IPUJIOKEHNUE 3aPErUCTPUPOBATIO €IMHCTBEHHBIN TUII (SimpleRemotingAsm.
RemoteMessageObject), BBI HOJyYUTe BBIBOJ, IIOKA3aHHBIM Ha puc. 1.5.

t enter

N

Puc. 1.5. Ctatctmka cepBepHOin CTOPOHBI

JpyruMm BaskHBIM MeToAOM Tuna RemotingConfiguration asasgerca Configure(). Kak
BBI yBUJUTE YyThb [1033Ke, 3TOT CTATUYECKUH WIEH 03BOJISAET JOMEHAaM CEPBEPHOIO U KJIMEHT-
CKOT'0 IIPWJIOKEHUU HCII0JIb30BaTh yAAJIEHHbIE KOH(PUI'YpaIlOHHbIE (haiIbl.

Ewe pa3 o pexume aktusm3sauuu tunos WKO

HamomaMM, uTo TUnEl WKO MOTYyT KOHUIYpHUpPOBaThCA I paboThl B PEKUMe aKTUBU-
3alii OJMHOYKM WJIM C OQWHOYHBIM BBI30BOM. B HacToslee BpeMsa CepBEpHOE IIPUIOKEHUE
3apeructpupoBao WKO I MCIIOIb30BaHUA CEMAHTUKU aKTUBU3alUU OAUHOYKU:

// ODMHOYKM MOT'YT OBCIYyXMBATH MHOXECTBO KIIMEHTOB.

RemotingConfiguration.RegisterWellKnownServiceType (
typeof (SimpleRemotingAsm.RemoteMessageObject),
"RemoteMsgObj.soap",
WellKnownObjectMode.Singleton) ;
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OpuHoukr WKO MOryT NpUHHMATh 3alIpOCHl OT MHOMKECTBA KJIMEHTOB. [103TOMy OOBEKT-
OWHOYKA IIOJJEPKUBAET OTHOIIIEHNUE “OJMH KO MHOTMM ™ MeMAy co00M U yajJleHHBIMU KJIU-
eHTaMy. YTOGBI IPOTECTHPOBATh 9TO IOBEIECHUE, 3AIlyCTUTE CEpBepHOe IPHJIOKEHUE (eCiIHr
OHO eIlle He 3aIyIIeHO) U 3alyCTUTE TPU OTACIbHBIX KJIUEHTCKUX MIPIJIOKEHUA. Eciii BBI IO-
CMOTpPHUTE Ha BBIBOJI CEpBEpPa, TO OOHAPYKUTE €IMHCTBEHHBIN BbI30B KOHCTPYKTOPA II0 YMOJI-
YaHUIo RemoteMessageObject.

Tenepsp, 4TO6BI IPOTECTUPOBATH MOBEIEHNE 0O BEKTOB C OJUHOYHBIM BBI30BOM, MOAU}U-
nupyem cepsep Aja peructpauuu WKO Ha NoAAep:KKy aKTUBHU3AllMM OJMHOYHOIO BbI30BA:

// Tune ¢ OOVHOYHEIM BEHSOBOM NOANEPXMBAIT OTHOWEHME

// "omun x opHOMy" Mexpay kameHTOM M WKO.

RemotingConfiguration.RegisterWellKnownServiceType (

typeof (SimpleRemotingAsm.RemoteMessageObject),
"RemoteMsgObj.soap",
WellKnownObjectMode.SingleCall) ;

IlepeKOMIMIUPYUTE U 3aIlyCTUTE CEPBEPHOE NPMJIOKEHHE, IIOC]IE YEro 3allyCTUTE TPHU
KJaUeHTa. Ha aToT pa3 MOKHO YBUJIETb, YTO HOBBIM 00BEKT RemoteMessageObject coaaa-
eTcs JJI KQKA0TO KIMEHTCKOTo 3arpoca. Kak BBl MIOHSAIN, €CIH Hy:KHO pas/ie/IuTh JaHHbIe
COCTOAHUA MEKAY MHOKECTBOM YAIEHHBIX KJIMEHTOB, €AMHCTBEHHBIN BapHaHT COCTOUT B
HCIIOIB30BaHNU aKTUBU3ALU OJUHOYKHU; TOTAA BCE yAAJI€HHbIE KINEHTHI B3aUMO/JEHCTBYIOT
C eAMHCTBEHHBIM 3K3EMILIAPOM YAAJIIEHHOTO 00bEKTa.

UcxoaHbin kop. lpoekThl SimpleRemotingAsm, SimpleRemoteObjectServer u
SimpleRemoteObjectClient pacnonoxeHsl B nogkatanore Bonus Chapter 1.

Pa3BepTbiBaHUe cepBepa Ha yAaNneHHON MalUuuHe

IToka BBI IIpeO0JIEBAIN T'PAHUIIBI IPIJIOMKEHUN 1 IIPOLIeCCOB Ha OAHOM MarmHe. Eciau BB
TIOAKIIOUEHBI K JPYTOMYy KOMIIBIOTEPY, AaBaliTe pacIlMpUM 3TOT IPUMED, HO3BOJUB KIUEHTY
B3aMMOJIeICTBOBATh C THUIIOM RemoteMessageObject MexAy pa3HBIMM MalllMHaMHU. [[1d aTo-
ro IOHaA00UTCA BBIIOJHUTH CJIEAYIONINE IIaru.

1. Ha mammHe-cepBepe co3aiiTe ¥ OTKPOUTE UIsI CETEBOT0 JIOCTYyIIA MaIrKy co c6opramMu
CEPBEPHOM CTOPOHBI.

2. Cronupyiite c60pku SimpleRemoteObjectServer.exe n SimpleRemotingAsm.d1ll B
3Ty ManKy cepBepa.

3. OTKpoliTe pabodyee IPOCTPAHCTBO IIpoeKTa SimpleRemoteObjectClient ¥ U3MeHHUTE
URL akTHBH3aIUM, yKa3aB UMA yJaJleHHON MammHbl. Hanpumep:

// NonyunTe NPOKCH yHaJIeHHOT'O obBsexTa.

Object remoteObj = Activator.GetObject (
typeof (SimpleRemotingAsm.RemoteMessageObject),
"http://YourRemoteBoxName:32469/RemoteMsgObj.soap") ;

4. 3amnycTuTe NpwiokeHHe SimpleRemoteObjectServer.exe Ha CEpBEPHOM MallllHeE.
5. 3anycTute npuwiokeHne SimpleRemoteObjectClient.exe Ha KINEHTCKOM MalllUHE.

6. OTKMHETECh Ha COMHKY CTyJa U yIbIoaiTech.

Ha 3amertky! URL-agpeca aktuBmsaumm moryT cneumduumposaTb IP-agpec BMECTO MMEHW MalUVHbI
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Ucnonb3oBaHue kaHana TCP

Ceffuac Balll yJlaJIeHHBIN OOBEKT JOCTYyIIeH IIo ceTeBoMy ItpoTokosy HTTP. Kak y:xke ymo-
MMHAJIOCh, 3TOT IIPOTOKOJI OBOJIBHO JIPY:KECTBEHEH 110 OTHOILIEHHUIO K 6paHaMayapaM, HO pe-
3ynsTUpyonye naketsl SOAP HEeCKOJIBKO “pa3fyThl” (BBUAY IIPHPOABI IIPEACTABICHUA JaH-
HBIX XML). YTOOBI COKpPATUTh HATPy3Ky, MOKeTe OOHOBUTH KJIMEHTCKYIO U CEPBEPHYIO COOPKU
1A ucroab3oBaHuA kaHana TCP, ¢ mpuMeHeHHneM Tulla BinaryFormater “3a Kyaucamu’.
Heo6xoauMble NU3MEHEHUA CepBEPHOM COOPKU MTOKa3aHbI HIKE.

Ha 3ameTky! Korga Bbl onpegensiete 06bekT, AoCTynHbIA No URI yepe3 kKoHeuyHylo Touky TCP, npuHsaTo
(HO He 06s1I3aTeNbHO) MCMONb30BaTh PaclUMpPeHne *.rem (0T “remote”).

// Yrounenmne cepeepa!
using System.Runtime.Remoting.Channels.Tcp;

static void Main(string[] args)

{

// Cosgpare mHosmz TcpChannel.
TcpChannel ¢ = new TcpChannel (32469) ;
ChannelServices.RegisterChannel (c) ;

// BaperucTpupoBaTh 'XOpOWO MBBECTHHN' OBBEKT B PeXMMe ONMHOUYHOT'O BHSBOBA.
RemotingConfiguration.RegisterWellKnownServiceType (

typeof (SimpleRemotingAsm.RemoteMessageObject),

"RemoteMsgObj.rem",

WellKnownObjectMode.SingleCall) ;
Console.ReadLine () ;

}

OO6paTuTe BHHUMaHUE, 4YTO Tellepb Bbl peructrpupyere ana ciosa .NET Remoting Ttun
System.Runtime.Remoting.Channels.Tcp.TcpChannel. Takxke orMeTsTe, YTo URI 06BEK-
Ta U3MEHEH Ul NoAAEPHKKHN 6osee obmiero tuna (RemoteMsgObj.rem) BMecTo SOAP-opueH-
THUPOBAHHOTO PACIIUPEHUA *.soap. I3MeHeHHUs B KIIMEHTE TaKiKe MPOCTHIL:

// YTOUYHeHMS KJMeHTa !
using System.Runtime.Remoting.Channels.Tcp;

static void Main(string[] args)

{

// Cosgpare mosmit TcpChannel.
TcpChannel ¢ = new TcpChannel () ;
ChannelServices.RegisterChannel (c) ;

// NonyunTe NPOKCHU Ha yHAJEeHHHI O6GBEeKT.

object remoteObj = Activator.GetObject (
typeof (SimpleRemotingAsm.RemoteMessageObject),
"tcp://localhost:32469/RemoteMsgObj.rem") ;

// VcnonbsoBaTk OBBEKT.

RemoteMessageObject simple = (RemoteMessageObject)remoteObj;
simple.DisplayMessage ("Hello from the client!");
Console.WriteLine ("Server says: {0}", simple.ReturnMessage());
Console.ReadLine () ;
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EnvHCTBeHHOE, Ha YTO 3/1eCh cile/lyeT o6paTuTh BHUMaHue: URL akTUBU3aIUY KJIMEHTA Te-
neph JOMKEH CIeUPUITMPOBaTh KBaIM(@UKATOP KaHaia tcp:// BMecTo http://. [TomuMo aTo-
ro GoJblIAs YacTh KOJa OCTaeTCs UACHTUYHON NpeHed BEPCUU C JIOTUKOM HttpChannel.

UcxopHbiii koA, MNpoekTsl TCPSimpleRemoteObjectServer n TCPSimpleRemoteObjectClient
HaxoasTca nogkartanore Bonus Chapter 1 (06a npoekTa UCNoNb3ylT CO34aHHYI0 paHee COopKy
SimpleRemotingAsm.d1l1l).

Heckonbko cnoB 0 IpcChannel

IIpesxae dyeM IepelTH K U3y4ueHUI0 KoHuUrypanroHHelx ¢aiioB .NET Remoting, Harmom-
HuM, uyTo .NET 2.0 Takxke npegoctasiseT THUII IpcChannel, KOTOPBIN ob6ecieunBaeT CaMbId
GBICTpPHIN crioco6 o6MeHa MHOpMAaIell IBYX IIPWIOKEHUN Ha o0HOLL U Motl jce mauluHe.
YuuTeIBas, 4TO 3Ta IVIaBa MOCBAIIEHA TeMe pacIpeeIeHHBIX IIPOrPaMM, OXBAThIBAIOIIMX IBA
u 6ojiee KOMIIBIOTEPOB, 3aHTEPECOBAHHOI'0 YUTATEJIA MBI OTChLIAEM K TeMe IpcChannel B
nokyMmeHTaruu o .NET Framework 2.0 SDK (kak BbI MOKeTe AOraJaThbCA, KOJ OCTAHETCS
MIOYTH TAKUM ke, KaK U B cIydae IpUMeHeHUA HttpChannel u TcpChannel).

Kongurypaumonusie ¢pannsl .NET Remoting

K maHHOMY MOMEHTY BBI YCIEIIHO IIOCTPOMJIN PAaCIpe/ie/IeHHOE IIPIJIOKEHNE, UCIIOIb3Ys
ciort .NET Remoting. OgHa npo6iieMa, KOTOPYIO BbI, BO3MOXKHO, 3aMETHUIN B 9TUX IIEPBBIX
IIpUMepax, COCTOUT B TOM, UTO KJIMEHTCKOE VI CEpBEPHOE IIPIUIOKEHUA BKIIIOYAIOT 3HAUNTEIb-
HYIO 4aCTbh K€CTKO 3aKOAUPOBaHHOU JIoruku. Hanpumep, cepBep cuerudunypyeTr GUKCHPO-
BaHHBIN WJIeHTU(UKATOP IIOpTa, GUKCUPOBAHHBIM PEXKUM aKTUBU3AIUU U (PUKCUPOBAHHBIN
Tun Ka"Hana. C Apyroil CTOPOHBI KJIUEHT KEeCTKO KOAUPYET UMA YAAJIEHHOT0o 00bEKTa, C KOTO-
PBIM OH IBITaeTCA B3aMMOAEHCTBOBATb.

BBl HaBepHAKA CONIACUTECH, YTO HAMBHO OBLIO GBI AyMaTh, YTO HaYaIbHBIE ITOJIOKEHUA
Au3aiiHa OCTaHyTCA HEM3MEHHBIMH 0 MOMEHTA pa3BePTBIBAHUA I'OTOBOTO IIPHJIOMKEHU.
B nneane Takue AeTaId, KaK WAECHTU(GUKATOP IIOPTA U PEKUM aKTUBHU3AIIUN 00BEKTa JOJIK-
HBI MEHATHCA HA JeTy, 6e3 Heo6XOAUMOCTH NePEeKOMIIIMPOBATh U 3aHOBO pa3BepTHIBATh
KJIMEHTCKYIO UJIH CepBEPHYIO KoioByIo 6a3y. B cxeme .NET Remoting Bce aTu npo6iemMbl Mo-
TYT OBITH IIPEOOJIEHB] 34 CUET IPMMEHEHNUA KOH(QUTypaIlMOHHOTO (aiia.

®aiin *.config MoxkeT OBITh UCIOJb30BaH AJIA IpeAcTaBlIeHUuA mojacka3ok CLR, kacaro-
IMXCA 3arpy3Ku C60POK, HA KOTOPEIE YCTAHOBJIEHBI BHENTHNE CChUIKU. OHU U Te ke (atiiIb
*.config MOTYT IpMHUEHATHCA 1 nHpopMmupoBaHusa CLR o MHokecTBe feTajel yiaJeHHOTo
B3aMMOJEeNCTBHUA, KaKk Ha CTOPOHE KIMEHTa, TaKk U Ha CTOPOHE cepBepa.

Korna BeI cTpouTte daiin *.config, ajleMeHT <system.runtime.remoting> CIyXRUT g
XpaHEHHA Pa3INYHBIX AeTajlel, KacaoIuXca YJJIEHHOr0o B3auMoelcTBuA. ViMeiite B BULY,
9TO €CJI CTPOUTCS IPIJIOKEHNE, KOTOpoe yiKe uMeeT daiin *.config, crienuduIuIpyIonIui
JleTaIy pa3penieHuss COOPKY, MOMKHO J00aBIATh 2JIEMEHTHI remoting IpAMO B 3TOT ¢ail.
ITosToMy eAMHCTBEHHBIN dailn *.config, copep:kamuii nHGopMaIuio o6 yaaJleHHOM B3au-
MOJEeUCTBUM U NIPUBA3KE J0/KEH BBINIAAETH IPUMEPHO TaK:

<configuration>
<system.runtime.remoting>
<!-— Breckh KOHOUIYPUPYTCSI HACTPOMKM YIAJIEHHOTO BSaMMOMAEHCTBUSI KIMEHT/cepBep -->
</system.runtime.remoting>
<runtime>
<!-- Bheck HaxXOHATCST HACTPOMKM NPMBABKM COOpKM —->
</runtime>

</configuration>
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Ecnu koHpUryparnoHHbIN ¢aiiia He Hy:KAaeTcs B YKa3aHUU JOTUKU IIPUBA3KU COOPKH,
MOJKHO OIyCTUTB 9JIEMEHT <runtime> U IPUMEHATh TaKOU CkeJeT daiina *.config:
<configuration>
<system.runtime.remoting>
<!-— Breck KOHOUTYPUPYIOTCSTI HACTPOIKM YAAJIEHHOT'O BBaUMOMENCTEMsI KIMeHT/cepeep -—>
</system.runtime.remoting>
</configuration>

NMocTtpoenue dpainos *.config cepeepHOl CTOPOHDI

KondurypamyonHsie ¢paiiabl cepBepHON CTOPOHBI ITO3BOJIAIOT O0BABIATH 00 BEKTHI, KOTO-
pBIe JOCTYIIHBI yAAJIEHHBIM BBI30BaM, a Takke MH(POpPMaIMIO 0 KaHaje U mopre. [IpuMeHsas
9JIEMEHTHI <service>, <wellknown> 1 <channels>, MO¥HO 3aME€HUTH CJIECAYIOLIYIO JOTUKY
CepBEPHON CTOPOHBI:

// ¥ecTko sakoxupoBaHHast jormka HTTP cepsepa.
HttpChannel ¢ = new HttpChannel (32469) ;
ChannelServices.RegisterChannel (c) ;
RemotingConfiguration.RegisterWellKnownServiceType (
typeof (SimpleRemotingAsm.RemoteMessageObject),
"RemoteMsgObj.soap",
WellKnownObjectMode.Singleton) ;
caeayoomuM dariom *.config:
<configuration>
<system.runtime.remoting>
<application>
<service>
<wellknown
mode="Singleton"
type="SimpleRemotingAsm.RemoteMessageObject, SimpleRemotingAsm"
objectUri="RemoteMsgObj.soap"/>
</service>
<channels>
<channel ref="http" port="32469"/>
</channels>
</application>
</system.runtime.remoting>
</configuration>

OOparuTe BHHUMaHUE, YTO Gojbllasd dacTb MHpopManuu ob yIaJIeHHOM B3aWMOJEH-
CTBUU HaxXOJUTCA B KOHTEKCTE ajIeMeHTa <service> (a He server). JlouepHUI 37€MEHT
<wellknown> UCHOJB3yeT TPU aTpubyTta (mode, type u objectUri) ma cnenuduramym Xopo-
1110 U3BECTHOro o0bekTa peructpanuu cjiosd .NET Remoting. JlouepHuii a;meMeHT <channels>
COIEPIKUT JTI060€ KOJIUYIECTBO dJIEMEHTOB <channel>, IO3BOJISIONINX OIPEAEIUTb THII KaHA-
Jaa (B maHHOM ciydae — HTTP) mia oTkpeitusa Ha cepBepe. Karnaner TCP IpocTo MCHOIB3YIOT
CTPOKOBYIO JIEKCEMY tcp BMecTO http.

[Tocrosbky daitn SimpleRemoteObjectServer.exe.config COAepRUT BCIO HEOOXOANMYIO
nHpOpMaLMIo, METOA Main () cepBepHOI CTOPOHEI CYIIIECTBEHHO pasrpy:xkaercd. Bee, 4To mo-
HaJI00UTCA CZIeaTh 31eCh — 3TO J100aBUTh €AUMHCTBEHHBIN BBI30B RemotingConfiguration.
Configure() u cnenupUIMpPOBATh UMA KOH(PUTypallMOHHOrO daiina:

static void Main(string[] args)

{

// BaperucTpupoBaTh 'XOpOWO MBBECTHHN' OBBEKT, Mcnombsys dain *.config.
RemotingConfiguration.Configure ("SimpleRemoteObjectServer.exe.config");
Console.WritelLine ("Server started! Hit enter to end");
Console.ReadLine () ;
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MocTtpoeHue Ppainnos *.config KNIMEHTCKON CTOPOHbI

KineHTHI Takke MOTYT MCII0JIB30BaTh (paiiel *.config c HacTpoMKaMu yAAJIEHHOTO B3au-
MoAeHcTBUA. B oyue oT KOH(pUIypauoHHOro (aiijia CEpBEePHOU CTOPOHBI, B KIMEHTCKUX
KOH(UTYPAIMOHHBIX (aiiaax NpUMeHseTC 9JIeMeHT <client> mIa uaeHTHGUKANT UMEHN
XOPOIIO U3BECTHOTO OOBEKTA, C KOTOPBIM JKEJIaeT B3aUMOJEeHCTBOBATh BBI3BIBAIOIIUMI KOJ.
B fgononHeHUe K o6ecledeHno CIIOCOOGHOCTH JUHAMHYEeCKU U3MEHATh nHPopManuo o6 yaa-
JIEHHOM B3auMOJeUCcTBHUM 6e3 HeoOXOAMMOCTU B IEPEKOMIIIALMU Kojaa, ¢aiibl *.config
KJIMEHTCKOM CTOPOHBI IO3BOJIAIOT CO3/IaBaTh TUII IIPOKCH HEIIOCPEACTBEHHO C UCIOJIb30BaHU-
eM KJIroueBoro ciaoBa C# new BMeCTO BbI3oBa MeToja Activator.GetObject (). Takum obpa-
30M, €CJI MMeeTcs caeAyomui dain *.config KIMEeHTCKONR CTOPOHBI:

<configuration>
<system.runtime.remoting>
<application>
<client displayName = "SimpleRemoteObjectClient">
<wellknown
type="SimpleRemotingAsm.RemoteMessageObject, SimpleRemotingAsm"
url="http://localhost:32469/RemoteMsgObj.soap"/>
</client>
<channels>
<channel ref="http"/>
</channels>
</application>
</system.runtime.remoting>
</configuration>

MOKHO U3MEHUTH KINEHTCKHUN MeToJ Main() Tak, Kak IIOKa3aHO HILKE:

static void Main(string[] args)

{
RemotingConfiguration.Configure ("SimpleRemoteObjectClient.exe.config") ;
// Ucnonesyst pann *.config, KIMEHT MOXeT COBHaBaTh
// 3kBeMnusip TMNA HENOCPEeLCTBEHHHM BH3O0BOM NEW.
RemoteMessageObject simple = new RemoteMessageObject () ;
simple.DisplayMessage ("Hello from the client!");
Console.WriteLine ("Server says: {0}", simple.ReturnMessage());
Console.WritelLine ("Client started! Hit enter to end");
Console.ReadLine () ;

}

KoneuHo, npu 3amycke IIPUIOMKEHUS BBIBOJ OyZleT UAEHTUYEH IIpexkHeMy. Ecin kineHT
oskeJIaeT ucnoib3oBaTh kaHal TCP, cBoiicTBO url aneMeHTa <wellknown> U CBOMCTBO ref
sjieMeHTa <channel> OJKHBI UCIIOJIB30BaTh JIEKCEMY tcp BMeECTO http.

UcxopHbin kop. MpoekTol SimpleRemoteObjectServerWithConfigun SimpleRemoteObject
ClientWithConfig HaxomsaTcs B nogkatanore Bonus Chapter 1 (06a Mcnonb3yloT CO3OaHHYI0
paHee cbopky SimpleRemotingAsm.dl1l).

PaboTta ¢ o6bekTamu MBV

Harre nepBoe IpUIOMKEHHE C yAATEHHBIM B3aMMOJAEUCTBUEM MO3BOIMJIO KJIMEHTY o6pa-
maTbcsa K OAMHOYHOMY 3K3eMIuIapy Tuna WKO. HanomuuM, uto tunel WKO (o ompezneiie-
HUIO) ABIAIOTCA THUITaMy MBR, 1 IOTOMY KJIMEHTCKUN JOCTYII K HUM BBIITOJHAETCA Yepe3 IIpo-
MEKYTOYHBIN IIPOKCU. B ominyne ot aToro, Tunsl MBV — 5T0 JIOKaJbHBIE KOITMU 0O'BEKTOB
CEpPBEPHOM CTOPOHBI, OOBIYHO Bo3BpalaeMble MeTogamu Tuna MBR. Xotda BB yike 3HaeTe,
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Kak KoHpurypuposaTh Tull MBV (momeTuTh kj1acc arpubyToM [Serializable]), BEI emle He
BUie/IM IpuMepoB Tuita MBV B geficTBUHM (HOMUMO Ilepeady CTPOKOBBIX JAHHBIX MEKIY yda-
CcTHUKaMH). JUId WUTIOCTpalu coBMecTHOM paboTel TunioB MBR u MBV paBaiiTe paccMoT-
P¥IM pYTOH IIpUMep, BEIIOYAOIINN TPU COOPKU:

® o06masa c6opka 1o uMeHHu CarGeneralAsm.dll
® KJIMeHTCKad c60pKa nmo mMeHU CarProviderClient.exe

® cepBepHas cOOpka II0 UMeHU CarProviderServer.exe

Kak 1 MoKHO 6BLIO IIPEAIION0KUTD, KOJ, JIEKAIINY B OCHOBE KJIMEHTCKOTO ¥ CEPBEPHOTrO
MIPWIOKEHUH, 6ojiee WU MeHee UJIeHTUYEH MIpeAblIyIlieMy IIpUMepy, 0oCOOEHHO IIPUMEHEHU-
eM ¢aitnoB *.config. TeM He MeHee, JaBaliTe MPOHAEMCS II0 IIPOLIECCY IIOCTPOECHUA KaKI0U
cOOpPKHM — IMIar 3a IIaroM.

MocTpoeHue o0OLei cOOpKM

Bo BpeMA pacCMOTpPEHUs Cephaau3anuy OO0BEKTOB ObUI CO3JalW THI II0 HUMEHH
JamesBondCar (BZo6aBOK K CBA3aHHBIM C HHM KjaccaM Radio u Car). Bubauoreka roxa
CarGeneralAsm.dll UCHOJB3YeT IIOBTOPHO 3TU TUIIBI, IO3TOMY HAYHUTE C BbIOOpaA IMyHKTA
MeHIo Project=>Add Existing Item (ITpoekTr=/{06aBUTH CyIIECTBYIOIINN 3JIEMEHT) U BKIIOYUTE
3TU (Paliabl *.cs B HOBBIA MPOEKT GUOIMOTEKH KJIACCOB (ABTOMATUYECKH Cr€HEPHUPOBAHHBIMN
daiin Classl.cs MOKET OBITh YAAIEH). YYUTBIBAsA, YTO KQKABIM U3 9TUX TUIIOB yKe IIOMeYeH
aTpubyToM [Serializable], OHM TOTOBBI K MapIIAJIN3AIINN 10 3HAYEHUIO HA yAAJ€HHBIA
KJIMEHT.

Bce, 9T0 HyHO Terepb — 3T0 THUII MBV, KOTOpPEBIN 06ecieyuT AOCTYN B TUITy JamesBondCar.
OpHako 4ToOBI cenaTh 3a7ady 4yTh 6ojiee nHTepecHOH, 060beKT MBR (CarProvider) Gyaetr
HoAJlep:KUBATh 0000IIEHHYIO KOJUIEKIIMIO List<> aneMeHTOB TUlla JamesBondCar. Takxke B
CarProvider GyayT OIpeJieJIEHBI [IBA Yj€HA, KOTOPBIE IIO3BOJIAT BBhISBIBAIOIIEMY KOy ITOJY-
YUTh CIEeNUUIECKUH sK3eMIuIap JamesBondCar, a TaKike IOJYyYUTb BeCh CIMCOK List<>
3JIEMEHTOB. BOT IOIHBIN KOJi HOBOTO KjIacca:

namespace CarGeneralAsm
{
// BTo obwexT MBR, ofecneumMBamumii OCTYN
// x cBsiBaHHNM C HMM oBmexTaM MBV.
public class CarProvider : MarshalByRefObject
{
private List<JamesBondCar> theJBCars =
new List<JamesBondCar> () ;
// IoBaBUTE HECKOJILKO aBTOMOGMIIEN B CIIMCOK.
public CarProvider ()
{
Console.WritelLine ("Car provider created");
theJBCars.Add (new JamesBondCar ("QMobile", 140, true, true));
theJBCars.Add (new JamesBondCar ("Flyer", 140, true, false));
theJBCars.Add (new JamesBondCar ("Swimmer", 140, false, true));
theJBCars.Add (new JamesBondCar ("BasicJBC", 140, false, false));
}
// Nonyumre Bce JamesBondCar.
public List<JamesBondCar> GetAllAutos (
{ return thedJBCars; }
// NonyumTe ommu JamesBondCar.
public JamesBondCar GetJBCByIndex (int i)
{ return (JamesBondCar)theJBCars[i]; }
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O6patuTe BHUMaHUE, 4YTO MeTOZ GetAllAutos() Bo3BpalllaeT BHYTPEHHUN 3K3EMILIAD
Tumna List<> O4YeBHAHBIN BONPOC, BO3HMKAIOINMN 3/€Ch: KAKUM 00pa3oM 4JIeH IIPOCTPaH-
cTBa UMeH System.Collections.Generic MapmanusyeTca o6paTHO BBISBIBAIOIIEMY KOIY?
Ecnu B3MIAHYTH Ha ONMCaHUE 3TOro Tuna B AokyMeHTanuu 1o .NET Framework 2.0 SDK,
o6Hapy®UTCA, 4To List<> JeKopupoBaH aTpubyToM [Serializablel:

[SerializableAttribute ()]
public class List<T> : IList, ICollection, IEnumerable

Takum o6pa3oM, Bce cofep:ruMoe L1st<> MOKET ObITh ITepeJaHo IT0 3HAYEHUIO BHI3bIBAIO-
mieMy Koy (IIpeariosiarasi, 9YTo XpaHUMbIe B HEM THIIBI TAKKe CEpHUaIN3yeMbl)! ITO IT03BOJIAET
cleyaTh OY€Hb XOPOIIHH BEIBoZ oTHOcuTenbHO .NET Remoting 1 wieHOB 6M6I110TeK 6a30BBIX
KJaccoB. B pomnosHeHMne K crienuasibHbIM TuniaMm MBV u MBR, KoTopble Bbl co3gaeTe camo-
CTOATEIbHO, UMENTe B BUAY, UTO JIIOOOHM TUII U3 OMGINOTEK 6a30BBIX KJIACCOB, JEKOPHUPOBaH-
HBIY aTpubyToM [Serializable], cioco6eH PyHKIIMOHUpPOBATh kak TUIl MBV B apxuTekType
yranernHoro B3aumoaelicteusa .NET. AHasiorngHo 110001 TUII, YHACIEAOBAaHHBIN (IPAMO WINA
OIoCpe0OBaHHO) OT MarshalByRefObject, OyzneTr paborarh kak Tunn MBR.

Ha 3ameTky! Vmeiite B BMAy, 4T0 SoapFormatter He NOALEPXMBAET cepuanu3aumio 0606LLEHHBIX
TMNOB. ECnn Bbl NOCTPOUTE METOAbI, MPUHUMAKOLWME 0600LLEHHbIE TUMbI (Takue Kak List<>), To
[OMKHbI NPUMEHUTb BinaryFormatter n 06bekT TcpChannel.

MocTpoeHue cepBepHOt COOpPKU

C6opka cepBepHOro xocta (CarProviderServer.exe) UMeET CIAEAYIONUIYIO JIOTUKY BHYTPU
Main():

using System;
using System.Runtime.Remoting;
using System.Runtime.Remoting.Channels;
using System.Runtime.Remoting.Channels.Http;
using CarGeneralAsm;
namespace CarProviderServer
{
class CarServer
{
static void Main(string[] args)
{
RemotingConfiguration.Configure ("CarProviderServer.exe.config");
Console.WriteLine ("Car server started! Hit enter to end");
Console.ReadLine () ;

}

}

CeasaHHBIN Qaitn *.config nmouTu uaeHTUYeH daitiny *.config cepBepHOM CTOPOHBI, KO-
TOPBIN ObLI CO37jaH B IIPEABIAYIIEM IIPUMEpE:

<configuration>
<system.runtime.remoting>
<application>
<service>
<wellknown mode="Singleton"
type="CarGeneralAsm.CarProvider, CarGeneralAsm"
objectUri="carprovider.rem" />
</service>
<channels>
<channel ref="tcp" port="32469" />
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</channels>
</application>
</system.runtime.remoting>
</configuration>

MocTpoeHne KNMeHTCKONn COopKM

U nocnegHee: Hy:KHO IIOCTPOUTD KJINEHTCKOE IIPUIOXKEHUE, KOTOPOE UCNoab3yeT TUII MBR
CarProvider [jd NoJydeHUs] JUCKPETHBIX THUNOB JamesBondCar, a Takxke TUNa List<>.
ITomyuyns Tum ot CarProvider, BBl OTIIPABUTE €ro Ha 06paboTKy BCIOMOTraTeJIbHON (yHK-
nuu UseCar():

using System;

using System.Runtime.Remoting;

using System.Runtime.Remoting.Channels;

using System.Runtime.Remoting.Channels.Http;

using CarGeneralAsm;

using System.Collections.Generic;

namespace CarProviderClient

{

class CarClient
{

private static void UseCar (JamesBondCar c)

{
Console.WriteLine ("-> Name: {0}", c.PetName);
Console.WritelLine ("-> Max speed: {0}", c.MaxSpeed);
Console.WriteLine ("-> Seaworthy? : {0}", c.isSeaWorthy);
Console.WritelLine ("-> Flight worthy? : {0}", c.isFlightWorthy);
Console.WritelLine();

}

static void Main(string[] args)

{
RemotingConfiguration.Configure ("CarProviderClient.exe.config");
// CospaTe nocTaBmmukKa aBTOMOBHUIEN.
CarProvider cp = new CarProvider();
// NonyunTe nepssur JBC.
JamesBondCar gCar = cp.GetJBCByIndex (0);
// Nonyumres BCe JBC.
List<JamesBondCar> allJBCs = cp.GetAllAutos();
// Vicnones0BaTh NEpBH aBTOMOGMIE .
UseCar (gCar) ;
// VcnonbsoBaThk BCe aBTOMOGMIM M3 List<>.
foreach (JamesBondCar j in allJBCs)

UseCar (j);

Console.WriteLine ("Client started! Hit enter to end");
Console.ReadLine () ;

}
}
}

®daiin *.config KIMEHTCKON CTOPOHBI TAaKKe BBINIAAUT OHUAAEeMBIM o6pas3oM. ITpocTo
un3aMmeHnuTe URL akTuBu3anmuu:

<configuration>
<system.runtime.remoting>
<application>

<client displayName = "CarClient">

<wellknown
type="CarGeneralAsm.CarProvider, CarGeneralAsm"
url="tcp://localhost:32469/carprovider.rem"/>

</client>
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<channels>
<channel ref="tcp"/>
</channels>
</application>
</system.runtime.remoting>
</configuration>

Tenepb 3alyCTUTE CepBEPHOE U KIWEHTCKOE IIPUJIOKEHUA (MMEHHO B TAaKOM IIOpSJKe)
U B3NIAHUTE HA UX BBIBOJ. HOHCO/IBHOE OKHO KJIMEHTCKOU CTODOHBI IIpOMAeTCA IO BCEM
JamesBondCar M BBIBEJET CTATUCTUKY KAKAOTO 9K3eMIUIApa. HarmoMHUM, 4TO B3amuMOJeH-
CTBydA ¢ TUIIaMHU List<> m JamesBondCar, Bbl OEPUPYETE C UX YIEHAMM BHYTPH JOMEHA
KJIMEHTCKOTrO IIPMWJIOXKEHMA, IIOCKOIbKY OHM 06a IIoMedeHbl aTpubyToM [Serializable].

YTo6B! yoemuThCA B 9TOM, MOAMDUIMPYHATE BCcrioMoraTeabHyo GyHKIMIo UseCar (), goba-
BUMB BbI30B MeToja TurnOnRadio() Ha BXopadAmeM JamesBondCar. Teneps CHOBa 3allyCTUTE
cepBepHOE U KJIMEHTCKoe IpruioxkeHuda. O6paTuTe BHUMaHMIE, YTO OKHO COOOIIEHUA MOSABU-
JIoch Ha kaueHTcKod mammuHe! Eciu 661 Tunel Car, Radio u JamesBondCar GbLIN CKOHU-
rypupoBaHbl Kak TUllbl MBR, To OKHO CcOO06IlieHHA ITOABUJIOCH Obl Ha CEPBEPHOIN MaIlIUHE.
Ecnmu xoTtuTe yO6eqUThHCA B 3TOM, YHACHEAYHATE KA /bl TAN OT MarshalByRefObject u me-
PEKOMIMINPYHTE Bce TPU cOOPKHU (YTOOBI rapaHTHpoBaTh, uTo Visual Studio ckommpyet mo-
cJIeJTHIOIO Bepculo CarGeneralAsm.dll B KQTaJIoT KIMEHTCKOI'O M CEPBEPHOTO IIPUJIOKEHUI).
Korpa nociie aToro cHoBa 3alyCTUThb IIPUIOXKEHNE, OKHO COOGIIEHU ITOABUTCA Ha yAaJIeHHOM!
MaluHe (cepBepe).

UcxopHbi Koga. MMpoekTbl CarGeneralAsm, CarProviderServer n CarProviderClient Ha-
X04ATCH B nogkartanore Bonus Chapter 1.

AKTBU3UpPYEMbIE KIIMEHTOM 00BEKTbI

Bo Bcex TeKyIIMX IpUMepax yAAJIeHHOTO B3aMMOJEHCTBUA HCIOJb30BAINCH OOBEKTHI
WEKO. HantomamM, uTo WKO 067121a10T CIIEAYIOINIMMI XapaKTePUCTHUKAMU:

¢ WKO MoryT 6bITb CKOH(MUIYPHPOBAHBI KaK OJWHOYKH WIN OOBEKTHI C OJUHOYHBIM
BBI30BOM;

® WKO MOTI'yT aKkTHUBH3HPOBATHCA TOJBKO C HCIOJb30BAaHHEM KOHCTPYKTOpa THIIA IIO
YMOTYIAHUIO;

® 3K3EeMILIAPBI WKO coagarorca Ha CEPBEPE IIpU IIEPBOM BbISOBE YJIEHA KJIIMEHTOM.

C IpyToH CTOPOHEI, 9K3eMIUIAPEI TUIOB CAO MOTryT cO3AaBaThCA C IIPUMEHEHNEM JI000To
KOHCTPYKTOpA THUIIA U CO3JAIOTCA B MOMEHT HMCIIOJIb30BaHUSA KINEHTOM KiroueBoro ciaoa C#
new WX BbI30Ba MeToja TuUma Activator. Bosee Toro, Bpemsa #u3Hu TUNoB CAO OTCIIEHU-
BaeTcsa MexaHuaMoM apessl NET. MmeiiTe B Buay, 4To Koraa Bbl koHGuUrypupyete Tun CAO,
ciaoii .NET Remoting renepupyet creriuduyeckuil yaaieHHbIN 06bekT CAO 1a obciIy:KuBa-
HUA KaKJ0ro KIMeHTa. BoJpllloe omimyue cocTouT B ToM, 4To CAO Bcerjga CyIlecTBYIOT, U
IIOTOMY COXPAHSIOT COCTOSHHE MEXIY OTAETbHBIMI BEI30BAMI METOOB.

YTo6BI MIPOMJUIIOCTPUPOBATh KOHCTPYHPOBAaHME, pa3MeIlleHle U HCII0JIb30BaHUe THUIIOB
CAO, gaBariTe IIepeCMOTPHUM MpPEABbIAYIIYI0 OOIIyI0 COOPKY I paboThl C aBTOMOOMIAMU.
IIpeamnonosxuM, yTo B MBR-K1acce CarProvider onpe/iesieH JOMOIHUTEIbHBIN KOHCTPYKTOP,
TIO3BOJIAIONINM KIUEHTY NepefaBaTh MacCUB 00bEKTOB JamesBondCar, KOTOpbIe OyIyT IpHU-
MEHATHCA I HAIIOJTHEHUA 0606IIIEHHON KOJIEKITUY List<>:

public class CarProvider : MarshalByRefObject

{
private List<JamesBondCar> theJBCars = new List<JamesBondCar>();
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public CarProvider (JamesBondCar[] theCars)

{
Console.WritelLine ("Car provider created with custom ctor");
theJBCars.AddRange (theCars) ;

}

}

YTOO6BI IT03BOJIUTH BHI3BIBAIOIIIEMY KOAY aKTUBU3UPOBAaTh CarProvider, UCHOIB3yd HO-
BBIM CUHTAKCHUC KOHCTPYKTOpPa, HEOOXOAMMO IIOCTPOUTh CEPBEPHOE IIPUJIOMKEHNE, KOTOPOE 3a-
peructpupyetT CarProvider kak tun CAO, a He Tun WKO. 9To MOXKHO cAeaaTh IPOrpaMMHO
(MeTogoMm RemotingConfiguration.RegisterActivatedServiceType()) mubo dyepes daiin
*.config cepBepHON CTOPOHBI. ECii XOTUTE KEeCTKO 3aKOAUpoBaTh nMsa o60bekTa CAO B Kozie
cepBepa, TO Bce, YTO IoTpebyeTcs cAeaaTh — 3TO NepeJaTh HHGOPMAaIHIo O TUIle (THIaX) Io-
cJie CO3/laHMA U PEerUCTpallui KaHajla, KaK IT0Ka3aHO HUKE:

// ¥ecTko sakomupoBaTk TOT pakT, uro CarProvider — Tum CAO.
RemotingConfiguration.RegisterActivatedServiceType (
typeof (CAOCarGeneralAsm.CarProvider)) ;

Ecim pemieHo BMeCTO 3TOro HCIOJb30BaTh daiin *.config, 3aMeHUTE 3JI€MEHT
<wellknown> Ha 3ajiIeMeHT <activated>, KaK IIOKa3aHO HUMKE:

<configuration>
<system.runtime.remoting>
<application>
<service>
<activated type = "CAOCarGeneralAsm.CarProvider, CAOCarGeneralAsm"/>
</service>
<channels>
<channel ref="tcp" port="32469" />
</channels>
</application>
</system.runtime.remoting>
</configuration>

V1, HaKOHeIl, Hy}XHO MOJU(UIIPOBATh KJIMEHTCKOE IIPHUJIOMKEHHE, IIPUYEM He TOIbKO daiiin
*.config (WIM KOJ IpPOrpamMMsbl), YTOGBI 3alIPOCUTh JOCTYI K yaaieHHoMy CAO, HO Takixke
WHUIMNPOBATh BBI30B CIIENMAIBHOIO KOHCTPYKTOpa THIa CarProvider. BoT Heo6XoauMbIe
0OHOBJIEHUA MeToAa Main () KIMEHTCKOUW CTOPOHBI:

static void Main(string[] args)
{
// TNpounraTe ob6HOBneHHEW pamn *.config.
RemotingConfiguration.Configure ("CAOCarProviderClient.exe.config");
// CospaTe MaccuB O6BEKTOB XIJsI Nepefauy NOCTABUMKY .
JamesBondCar([] cars =
{
new JamesBondCar ("Viper", 100, true, false),
new JamesBondCar ("Shaken", 100, false, true),
new JamesBondCar ("Stirred", 100, true, true)
bi
// Teneprs BHSBaTh CHELMANBHEN KOHCTPYKTOP.
CarProvider cp = new CarProvider (cars);

}

OGHOBIIeHHBIH ¢ain *.config KINEHTCKOW CTOPOHBI TAaKKe HCIOIb3YEeT 3JIe€MEHT
<activated> BmecTo <wellknown>. Bpo6aBok aneMeHT <client> Tenepb TpebyeT, YTOOBI
CBOMCTBO url oIpejessasao MecTOIoJoKeHHe 3aperucrpuposadHoro CAO. HamoMHUM, 4YTO
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KOIJia cepBep peructpuponal CarProvider kak WKO, KiIneHT crieniuduIirpoBas aTy nHPop-
Mall1Io B ajieMeHTe <wellknown>.

<configuration>
<system.runtime.remoting>
<application>
<client displayName = "CarClient"
url = "tcp://localhost:32469">
<activated type = "CAOCarGeneralAsm.CarProvider, CAOCarGeneralAsm" />
</client>
<channels>
<channel ref="tcp"/>
</channels>
</application>
</system.runtime.remoting>
</configuration>

Eciu B3aMeH eCTKO 3aKOAMPOBaTh KIMEHTCKUH 3arpoc tuna CAO, To I 3TOro MO¥KHO
HMCIONIb30BaTh MeTOA RegistrationServices.RegisterActivatedClientType():

static void Main(string[] args)
{
// VicnonsB30BaTh XeCTKO BaKOAMPOBAHHEE BHAUEHMS .
RemotingConfiguration.RegisterActivatedClientType (
typeof (CAOCarGeneralAsm.CarProvider),
"tcp://localhost:32469") ;

}

Ecan Temeph 3amycTHUTb OGHOBIIEHHBIE COOPKU cepBepa M KJINEHTAa, OOHAPYMKHUTCH,
YTO MOXKHO OTIIPABIATH CIEIHAJIbHBIN MAaCCUB 9K3eMIUIAPOB JamesBondCar yaajlleHHOMY
CarProvider 4yepea Neperpy:eHHbBII KOHCTPYKTOP.

UcxopHbiii kop. Mpoektsl CAOCarGeneralAsm, CAOCarProviderServer n CAOCarProviderClient
HaxopdaTca B nogkaranore Bonus Chapter 1.

Xu13HeHHbIN UUKN 0OUHOYHbLIX 00BbEKTOB
CAO/WKO Ha ocHOBe apeHAbl

Kax BBI yixe Buaenu, Tunsl WKO, ckoHGUTIypUpPOBaHHBIE HA aKTHUBU3AINIO OAMHOYHBIM
BBI30BOM, JOCTYIIHBI TOJIBKO HA IMPOTHKEHNUH TEKYIIETo BbI3oBa MeToAa. C y4eToM aToro gax-
Ta, TUIbI WKO 0oJUHOYHOTO BBI30Ba ABJIAIOTCA CYITHOCTAMU 6e3 cocTosHusA. Kak Tolabko Te-
Ky BBI30B 3aBEPIIEH, 3K3EMILIAP OAMHOYHOro BeidoBa WKO cTaHOBUTCA KaHAUAATOM Ha
c60pKy Mycopa.

C apyroii ctopossl, Tunibl CAO 1 WKO, cKOH(pUIypHUpOBaHHBIE HA aKTUBU3ALUIO OJMHOY-
KU, T10 IIPHPOJIe CBOEH SABJISIOTCS CYITHOCTSME C COCTOAHUEM. VICX0/Is M3 3THX ABYX KOH(UTY-
PalMIOHHBIX HACTPOEK 0O'BEKTOB, MOKHO 3aJaTh BOIIPOC: KAKUM 06pa3oM CEpBEPHBII IIpoIiecc
y3HaeT, Korja ciaefyeT pa3pymiaTb 3TH 06beKThl MBR? fIcHO, YTO 3TO MOMKET CTaTh OIPOMHOM
Ipo6IeMOH, €CJI CEPBEP YHUUYTOXKUT € IMOMOIIbIO c6opInka Mycopa o6bekTel MBR, KoTOpEBIE
B IaHHBIY MOMEHT HCIIOJIb3YIOTCA YAAJIE€HHBIM KIUEeHTOM. Eciu cepBepHasa maiimHa cTaHeT
AATh CIIUIIIKOM JOJITO IIepe] TeM, Kak 0CBOOOAUTE ee Habop sk3eMIuIsspoB MBR, aTo MokeT
CJIMIIIKOM 3arpy3UThb CUCTEMY, 0COOeHHO ecir 06beKThl MBR y/iep:KUBAIOT IIEHHBIE CUCTEM-
HBIE pecypchl (HOAKIIOUEHUA K 6a3e JaHHBIX, HeyIIpaBjsgeMble TUIIbI U T.II.).
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Bpemsa xusHu tuna CAO- nnu WKO-oaunouku MBR ynipaBisercsa “BpeMeHeM apeHbl”,
KOTOpPO€ T€CHO MHTErpUupoBaHo co coopuiukoMm Mycopa .NET. Eciu Bpemsa apesab! Tuna CAO-
i WKO-oguHoukn MBR ncTekaeT, 06BEKT TOTOB K YHHUYTOKEHHUIO IIPU CIEAYIOIIEM ITHUK-
Je c6opru Mycopa. [Togo6Ho mo6omy Tumy .NET, ecinu yaaaeHHBIM 06BEKT IIepeorpeesaeT
System.Object.Finalize() (HocpefcTBOM CHHTaKcHca AecTpykropa C#), To MCIOIHAIOMAA
cucrema .NET MHUIIMUPYET IIPU 9TOM JIOTUKY (GUHATHM3AINN.

MoBepeHne apeHabl N0 YMOYAHUIO

Tuner CAO- i WKO-oamHOouku MBR 06/1a1a10T T€M, YTO HAa3bIBAETCS IIEPUOJIOM ApPEeH-
Obt no ymonuaHuto (default lease), cocTaBiaAOIMM NATH MUHYT. ECIIN UCIOTHSAONIAA CUCTEMA
o0HapyKHUBaeT IATh MUHYT OTCYTCTBUA akTUBHOCTU Tumna CAO- unu WKO-oguHouku MBR,
IIpeAIIoIaraeTcs, YTo KIMEHT yiKe He HCIIOIb3yeT OO0bEeKT, U IIOTOMY YAAJIEHHBINA 0GBEKT MO-
#KeT OBITh IIOABEPTHYT cOopke Mycopa. OgHaKO KOIga BpeMs apeHAb! 110 YMOJIYaHUIO MCTeKa-
€T, 9TO He 3HAYUT, YTO OO'BEKT HeMeOdleHHO IOMeYaeTCsI TOTOBBIM K cO0pke Mycopa. B meiict-
BUTEJIBHOCTU €CTh MHOTO CIIOCOG0B MOBJIUATH Ha MOBEAEHUE apeH/bI II0 YMOTIAHHUIO.

CaMoe mIaBHOe, B 1060 MOMEHT, KOTJja YAQJIEHHBIN KIUEHT BbI3bIBA€T U€H YAAJIEHHOTO
Tuna CAO- i WKO-oguHouku MBR, uMUT apeHABI BO30OHOB/IAETCA K €r0 HadaJlbHOMY
3HA4YEHUIO B IATh MUHYT. B/06aBOK K MOJMTHUKE aBTOMAaTHUYECKOI0 BO30OHOBIEHUA apEH/ bl
rocjie BBI30BA KJIWEHTA, HcrnonHsaoomasa cucrema .NET mpejjaraeT TPU JONOJIHUTEIBHBIX
aJIBTepHATHUBBI:

® c noMonIso (haiioB *.config MOXKHO IIepPEONPEAEIATh YCTAHOBKY apEeH/bI 110 yMoI4a-
HUIO I YAQIEHHBIX 0OBEKTOB;

® /I paGoTHI C YAAJIIEHHBIM OO0 BEKTOM, BPEMs apeH/bl KOTOPOTO MCTEKJIO, MOTYT HCIIOJIb-
30BaThCA CIIOHCOPBI apPEH/IbI CEPBEPHOI CTOPOHBI;

® IS paﬁOTbI C yAaJIEHHBIM 00BEKTOM, BpEMsA ap€H/Abl KOTOPOI'0 MCTEKJIO, MOI'yT HUCIIOJ/Ib-
30BaTbCA CIIOHCOPBI apE€H/bI KJIMEHTCKOU CTOPOHBI.

MBI pacCMOTPHUM 3TH OIIUM B IIOCIEAYIOIINX pas3feiaX IVIaBhl, a IIOKa AAaBalTe U3yIUM
YCTAHOBKM apeH/bl 10 YMOJIYAaHUIO I yAaJdeHHoro tTuna. HamoMHuM, 4To 6a30BBIN KiIacc
MarshalByRefObject ompenenseT 4ieH o UMeHU GetLifetimeService(). 9TOT MeTOR
BO3BpalllaeT CChUIKY Ha BHYTPEHHE PeaIM30BaHHBIN O0BEKT, IOAAEPHKUBAIONINN HHTepdetic
System.Runtime.Remoting.Lifetime.ILease. HecinomkHo goragatbes, 4To MHTepderc
ILease IMpUMEHAETCA I B3AaUMOJIEICTBUSA C MOBEJCHUEM apeHJAbl ONpeAeIEHHOI0 THUIIa
CAO- nnmu WKO-oguHOYKH. BoT ero ¢opMaibHOe olpeseseHue:

public interface ILease
{
TimeSpan CurrentLeaseTime { get; }
LeaseState CurrentState { get; }
TimeSpan InitialleaseTime { get; set; }
TimeSpan RenewOnCallTime { get; set; }
TimeSpan SponsorshipTimeout { get; set; }
void Register (System.Runtime.Remoting.Lifetime.ISponsor obj);
void Register (System.Runtime.Remoting.Lifetime.ISponsor obj,
TimeSpan renewalTime) ;
TimeSpan Renew (TimeSpan renewalTime) ;
void Unregister (System.Runtime.Remoting.Lifetime.ISponsor obj);

}

HNutepdeiic ILease He TOJIBKO II03BOJAET IIOAy4YaTh MHGPOPMAIUIO O TEKyILIel apeHze
(uepe3 CurrentLeaseTime, CurrentState u InitialleaseTime), HO TaKKe IIPeIOCTABIA-
€T BO3MOKHOCTBb CO3/IaBaTh “CIIOHCOPOB” apeH[b! (MogpobHee 0 HUX OyZeT CKa3aHO HIIKE).
B Tab6n. 1.6 onucaHbI poju YWiIeHOB ILease.
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Ta6nuua 1.6. YneHobl uHTepdeiica ILease

Ynen HasHayeHue

CurrentLeaseTime MonyyaeT nepnop BpeMeH, CTaBLUMIACS [0 AeakTUBM3aLmum obbekTa,
€CJIN OH He NONY4UT AabHENLWMX BbI3OBOB METOLOB.

CurrentState MonyyaeT TekyLlee COCTOSAHME apeHapl, NPEACTABNEHHOE NEPEUYNCIEHNEM
LeaseState.

InitiallLeaseTime Monyyaet unm ycTaHaBnMBaET HA4YaNbHbIA NEPUOL BPEMEHW AN AAHHOW
apeHabl. HayansHoe Bpems apeHabl 06bekTa onpefenseTcs neprosom
MeXAy Ha4yanbHOW akTUBM3ALMEN N UCTEYEHNEM apeHabl, eCN He Npo-
N300 HUKaKMX APYrmx BbI30BOB METOLOB.

RenewOnCallTime

SponsorshipTimeout

Register()
Renew()

Unregister()

Monyyaet nnn yctaHaBnMBaeT NeEPMOS BPEMEHW, HA KOTOPbLIM BbI3OB yaa-
NeHHoro obbekTa yBennumBaetT CurrentLeaseTime.

Monyyaet nnn yctaHaBnvMBaeT NEPUOL BPEMEHN OXUAAHNS, NOKA CMIOHCOP
BEPHET 06HOBNIEHHOE BpeMa apeHbl.

MeperpyxeH. PernctpmpyeT cnoHcopa apeHpl.
O6HoBNseT apeHay Ha 3ajaHHoe Bpems.

Ynanset cnoHcopa U3 Crncka CrnoHCOpPOB

YT0oG6BI MPOWJUTIOCTPUPOBATH XapaKTEPUCTUKU apEeHB! 110 YMOIYAHUIO YIAJIEHHOTO 00 bEeK-
Ta CAO- nan WKO-0aMHOYKM, IPEAIIOJIOKUM, UTO B TEKyIIeM IIpoekTe CAOCarGeneralAsm
oIpejiesieH HOBBIM BHYTPEHHUH Kjacc 1o UMeHM LeaselInfo. 9ToT LeaseInfo nmoaaep:kuBa-
€T CTaTUYEeCKUU 4WiIeH 0 UMeHU LeaseStats(), KOTOPbIH BBIBOAUT U30PaHHYIO CTATUCTHU-
Ky O TeKyIlleld apeHje [jd Tuna CarProvider B KOHCOJIBHOE OKHO CEPBEPHOI CTOPOHEI (HE
3abyapTre crenuuIpoBaTh JUPEKTUBY using I IIPOCTPaHCTBA MMeH System.Runtime.
Remoting.Lifetime, 9T06BI HPOMH(GOPMHPOBATH KOMIIIATOP, I/i€ OIpe/eseH TUIl ILease:

internal class LeaselInfo

{

public static void LeaseStats (ILease itfLease)

{

Console.WriteLine ("***** Lease Stats *****"),;
Console.WriteLine ("Lease state: {0}", itfLease.CurrentState);
Console.WriteLine ("Initial lease time: {0}:{1}",
itfLease.InitiallLeaseTime.Minutes,
itfLease.InitialleaseTime.Seconds) ;
Console.WriteLine ("Current lease time: {0}:{1}",
itfLease.CurrentLeaseTime.Minutes,
itfLease.CurrentLeaseTime.Seconds) ;
Console.WriteLine ("Renew on call time: {0}:{1}",
itfLease.RenewOnCallTime.Minutes,
itfLease.RenewOnCallTime.Seconds) ;
Console.WriteLine () ;

}

Tenepb, uMesa 3TOT BCIIOMOTaTEJbHBINA TUII, IIpeAcTaBUM, 4TO LeaseInfo.LeaseStats()
BBbI3BAaH M3HYTPHU MEeTOA0B GetJIJBCByIndex() m GetAllAutos() Tuna CarProvider. Kak
TOJIBKO BBl IEPEKOMITMIINPYeTe COOPKU cepBepa M KJIMEHTa (IPOCTO 4TOObI rapaHTHUPOBATh,
yTo Visual Studio ckonupyeT nocaegHio Bepcuio CarGeneralAsm.dll B KaTajgore IpHu-
JIOKEeHUH KJIMEHTa W CepBepa), 3allyCTUTe IIPIJIOMKEeHHe CHoBa. KOHCOIBbHOE OKHO cepBepa
JOJIKHO BBINIAJAETh IIPMMEPHO KaK IIOKa3aHo Ha puc. 1.6.
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Puc. 1.6. lHdopmaumsa 06 apeHme no ymonyanuo anss CarProvider

N3meHeHne XxapakTepucTuk apeHabl N0 yMOA4aHuIo

O4eBUJHO, YTO XapaKTePUCTUKU apeHAbl 1o ymomrdaHuoo tTuna CAO/WKO-oguHOYKH MO-
TYT He INOJOUTH KaiKJAOMYy yIaJeHHOMY OOBEKTY COOTBETCTBYIOIIEro THHA. [[J1 N3MEeHEeHUs
YCTaHOBOK II0 YMOJYaHHIO €CTh JBa BEIOOpA:

® MOKHO IIOIIPABUTh YCTAHOBKM apeH[bI 110 YMOTYaHUIO B (aitne *.config cepBepHON
CTOpOHBI;

® MOMKHO IIPOTPAaMMHO M3MEHUTb YCTAaHOBKM apeH[bI II0 YMOJIYAaHUIO, IIEPEOIIPEAEINB
YJaeHbl 6a30BOro Kjaacca MarshalByRefObject.

XoTsa B 060MX ClIydasax JAeHUCTBUTEIBHO U3MEHSAIOTCA YCTAHOBKU apeH/bI 10 YMOTYAHMUIO,
MEKJy HUMH €CTh KIodeBoe pasnuuue. Korma Bel ucnosnesyete ¢aiin *.config cepsep-
HOU CTOPOHBI, YCTAHOBKHM apeHABI KacalTcAd 8cex 00bEKTOB, Pa3MENIeHHBIX B CEPBEPHOM
nporecce. B omwinyne oT 3TOro, Korga Bbl U3MEHAETEe YCTAHOBKYU M30pPaHHBIX WICHOB THIA
MarshalByRefObject, Bbl MO}KeTe U3MEHATh 3TU YCTAHOBKU JJIA KaXKJIOro oO0beKTa 1o
OTACJIBHOCTH.

YT106hI IIPONJIIOCTPUPOBATL N3MEHEHUA YCTAHOBOK ape€H/ABI 110 YMOJ/JIYAaHUIO YE€EPE3 q)aﬁ]l
*.config, IPEAIOIOKUM, UTO Bbl OOHOBWIIM JaHHbIE XML cepBepHOI CTOPOHBI B C/IEAYIOIEM
asieMeHTe <lifetime>:

<configuration>

<system.runtime.remoting>
<application>
<lifetime leaseTime = "15M" renewOnCallTime = "5M"/>
<service>
<activated type = "CarGeneralAsm.CarProvider, CarGeneralAsm"/>
</service>
<channels>
<channel ref="tcp" port="32469" />
</channels>
</application>
</system.runtime.remoting>
</configuration>

O6paruTe BHUMaHHeE, YTO CBOMCTBA leaseTime U renewOnCallTime moMedeHb! CyDOUK-
CcOM M, KOTOPBIN, KaK HECJIOMKHO JOTaJaThbCdA, YKAa3bIBaeT JJINTEIBHOCTh B MUHYTaX KaKIOM
eIMHUIIBI BDEMEHHU, CBSI3aHHOI ¢ apeHoM. I1pu xenaHum anemMeHT <lifetime> MOMKeT Tak-
#e JIONOJIHATL YHCI0BOE 3HadYeHue cydpPuKcoMm MS (MHUIMCEKYH/BI), S (CEKyH/BI), H (4ackl)
nim Jaxe D (mHA).

Ternepsb BCIIOMHHUTE, YTO KOTZA BbI OGHOBJISIETE CEPBEPHBIN daiin *.config, To adderTus-
HO U3MEHfAEeTe HACTPOUKU apeHAbl I Kamaoro oobekra CAO/WKO-oAMHOYKH, co3aaBae-
MoOro Ha cepBepe. B KauecTBe albTepHATHUBBI MOYKHO IIPOTPAMMHO IEPEONPEAETUTb METO/L
Initializelifetime() 1A KOHKPETHOIO YAAJIEHHOIO TUIIA:
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public class CarProvider : MarshalByRefObject
{

public override object InitializelLifetimeService ()

{
// NonyunTe Tekymyio uHbOpMaumo 06 apeHIe.
IlLease itfLeaseInfo =

(ILease) base.InitializeLifetimeService();

// CxoppeKTHMpOBaTBE HaCTPOMKM.
itflLeaseInfo.InitialleaseTime = TimeSpan.FromMinutes (50) ;
itfLeaseInfo.RenewOnCallTime = TimeSpan.FromMinutes (10) ;
return itflLeaseInfo;

}

3peck CarProvider maMeHWI cBoe 3HadYeHHe InitialleaseTime Ha 50 MUHYT U 3HaUe-
HUe RenewOnCallTime — Ha 10. OnAaTb-Taky, IPEUMYILECTBO IIepeonpeaeaeHusa Initialize
LifetimeService() cCOCTOUT B BO3MOMKHOCTU KOH(PUIYPUPOBATh KAMKIAbIN yIaJI€HHBIU TUII
UHAVUBUAYAIBHO.

U, HaKOHeI], eCIM OTKJIIOYUTD KM3HEHHBIN UK HA OCHOBE apeH/bI JJIA OIIPeeIeHHOTO
Tuna CAO/WKO-0IMHOYKY, MOKHO IepeolpefeauTh InitializelLifetimeServices() u
npocTo BepHyThb null. Ecian mocTynuTk Nogo6HBIM 06pa3oM, OyaeT CKOH(PUIYPHUPOBAH THII
MBR, KOTOpBIil HUukK020a He YHUUTORUTCS Ha MPOTIKECHUN KU3HU CEPBEPHOT0 IIPIUIOKECHUS,
B KOTOPOM OH CO3JaH.

Hactpoiika apeHabl Ha CTOPOHe cepBepa

Kaxk 6bU10 TOIBKO 4TO IOKa3aHo, Koraa Tull MBR nepeonipepenser InitializeLifetime
Services(), OH MO¥KET U3MEHUTh CBO€ MOBEJEHNE apeHbl 110 YMOJIYAaHUIO B MOMEHT aK-
TuBu3anuu. OHAKO YTO €CJIH yAAJIEHHBINA THUI JKeJaeT U3MEHUTh 9TH ITapaMeTphl nocnie
aKTUBHU3anuU IUKIa? Hanpumep, npeamnonoxuM, 4To CarProvider MMeeT HOBBIM MeTOZ,
peann3anusa KoToporo TpebyeT BBIIIOJIHEHUS JINTEJIbHON oepanyi (BpoAe NOAKIIOUEHU K
yAaJIeHHOU 6a3e JaHHBIX M YTEHUA GOJIBIIIOro KoJmJyecTBa 3amnuceii). [Ipexie yem HaYaTh BbI-
MOJIHATB TaKyIO 33/a4y, MO¥HO IIPOIPAMMHO CKOPPEKTUPOBATh HACTPOUKHU apeH/bl, HalIpU-
Mep, €CJIU OCTAJIOCh MEHee OJJHOW MUHYTHI BpEMEHH apeH/Ibl, OHO YBEJIUIUBACTCH J0, CKAKEM,
JAECATHU MUHYT. I 3TOro IIPUMEHSAIOTCA yHacCJIeA0BaHHbIe MeTOAbl MarshalByRefObject.
GetLifetimeService() m ILease.Renew():

// VsMeHeHMe yCTaHOBOK apeHIH Ha CTOpPOHE cepBepa.

// NpexnnonoxuM, >TO HOBHIZ MeToxn Tuna CarProvider.

public void DoLengthyOperation ()
{
ILease itflLeaseInfo = (ILease)this.GetLifetimeService();
if (itfLeaseInfo.CurrentLeaseTime.TotalMinutes < 1.0)
itfLeaseInfo.Renew (TimeSpan.FromMinutes (10)) ;

// BHOONHMTE OIUTENBLHYK Bajady. ..

HacTtpoika apeHpabl Ha CTOPOHE K/IMEeHTA

B nopsjke AOMOJTHUTENBHOrO NMPUMeYaHud K ILease: JOMEH KJIMEHTCKOTO IIPUIOKEHUA
MOMKET PEryJIMpoBaTh TEKyIllMe cBoMcTBa apeHAbl A TUNoB CAO/WKO-oAMHOYEK, C KO-
TOPBIMM OH B3aMMOZEUCTBYET II0 CceTHU. I 3TOro KJIMEHT HUCIOIb3yeT CTAaTHUYECKUI MEeTOJ,
RemotingServices.GetLifetimeService(). B KadecTBe mapamerpa 3TOro MeToAa KJIUEHT
nepefaeT CChUIKY Ha yAAJeHHbBIM THUIL:
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// HacTpoitka apeHmAs CO CTOPOHH KJIMEHTA.

CarProvider cp = new CarProvider (cars);

ILease itfLeaseInfo = (ILease)RemotingServices.GetLifetimeService (cp);

if (itfLeaseInfo.CurrentLeaseTime.TotalMinutes < 10.0)
itflLeaseInfo.Renew (TimeSpan.FromMinutes (1000)) ;

9TOT MOAXOA MOMKET OBbITh MOJIE3€H, €CJIM IOMEH KJIMEHTCKOIO HNPHIJIOKEHUA co0upaeTca
3aIlyCTUTD JUINTEJIbHBIN IPOIIeCC B TOM K€ IIOTOKEe BBIIOJHEHMS, KOTOPBIM HCIIONb3yeTCd yaa-
JIEHHBIM THUIIOM. HarpuMep, eciii ofHOIIOTOYHOE IpIIoskeHNe cobupaeTcd neyaratb 100-cTpa-
HUYHBIN JOKYyMEHT, TO BEJIMKA BEPOATHOCTD, 4TO yAasieHHbIH Tun CAO /WKO-oauHOYKA MOMKET
BBIMTHU II0 TaliMayTy BO BpeMs 3TOro Ipolecca. J[pyroe (6ojee ajleTaHTHOE) pelleHne, KOHEYHO,
COCTOUT B ITOPOKACHUY HOBOT'O MOTOKA BBHITIOJTHEHUA, HO OCHOBHAsA UJes JJOJLKHBI ObITh SCHA.

CnoHCOpCTBO apeHabl Ha CTOPOHe
cepeepa 1 Ha CTOPOHEe KNMeHTa

[TociegHAa Tema, Kacamwlllasgcsad BPeMEHHU KU3HU apeHabl oobekTa CAO/WKO-oguHO4-
KU — cnoHcopcmso apeHout (lease sponsorship). Kax 6bUI0 TOJBKO YTO IOKAa3aHO, KamKaasd
cymHocTbh CAO/WKO-0JUHOYKM UMEET YCTAHOBKU apeH/BI 110 YMOJIYAaHUIO, KOTOPbIE MOTYT
6BITH M3MEHEHBI PAa3JIMYHBIMM CIIocO6aMU — KaK Ha CTOPOHE CepBepa, TaKk M Ha CTOPOHE
kaneHTa. Terepb, HE3aBUCHUMO OT KOH(MUIypalUU apeHJbl THUIA, B KOHEYHOM UTOTe BpeMs
0JIb30BaHUsA 00beKTOM MBR mcrekaeT. B 5TOT MOMEHT HCIIOJIHAIOMIASA CHCTEMAa BbBIIIOJIHUT
c60OpKy Mycopa CYIIHOCTH... Hy, IIOYTH.

Ha camowm Jiejie ICTHHA COCTOUT B TOM, YTO IPEK/Je YeM OOBEKT C HCTEKIINM BpeMeHeM
apeH/pl IoMevaeTcs i cOOpKU Mycopa, UCIIOTHAIOMAsS CUCTeMa IIPOBEPUT, HET JIU Y TAaHHO-
ro o6bekTa MBR 3aperncTprpoBaHHBIX CIIOHCOPOB apeHAnl. IIpocTo ToBops, CIIOHCOP — 3TO
TUII, peayuayomui naTepdelic ISponsor, ONpeAeIeHHBIN CIeAyIoIIM 06pa3oM:

public interface System.Runtime.Remoting.Lifetime.ISponsor

{

TimeSpan Renewal (ILease lease);

}

Ecim HICIIOJIHAIIIAA CHCTEMA OGHapy?RI/IBaeT, yTOo 06beKT MBR nmeet CIIOHCOpa, OHa HE
cTaHeT y6HUpaTh €ro B Mycop, a BMECTO TOro BBI30BET METOJ, Renewal () o6beKTa-CIIOHCOPA,
9T00BI 06aBUTH BpeMs K TeKyIel apeHae. C Apyroi cTopoHsl, eciiit MBR He mMeeT cIioHCO-
pa, BpeMsd apeHIbl 00bEKTa JeHCTBUTEIBHO UCTEKIIO.

IIpeAIonoKUM, 9TO BBl CO3/IaIN CIIEIUAIBHBIN KJIACC, PEUIM3YIONIHI ISponsor, U OH pea-
Jm3syeT Renewal () AJIA Bo3Bparta OIpeeseHHOro Iepruojia BpeMeHH (Tuma TimeSpan). Torma
BO3HUKAET CJ'Ie]_'[yIOI.L[I/Iﬁ BOIIPOC: KaK UMEHHO aCCoOLIMMPOBAaThb TUII C OIIPEACJIIEHHBIM yAaJI€H~
HBIM 00 beKTOM? OTIISATHL-TAKHU, 3Ta OIEePAIlUs MOKET ObITh BBIIIOJIHEHA JINOO TOMEHOM CEepBep-
HOTO HNPWIOKEHUSA, JTUO0 JOMEHOM KJIUEHTCKOTO ITPIJIOMKEHIUS.

7151 3TOro 3aMHTEpeCOBaHHAA YaCTh IIOJIyJaeT CChUIKY ILease (depe3 yHaCIeJOBaHHBINA
Metox GetLifetimeService() Ha cepBepe WIHM CTAaTUYECKHUU MeTo RemotingServices.
GetLifetimeService() Ha KJIMEHTE) U BBI3BIBAET Register():

// PermcTpaumust CroHCopa Ha CTOpPOHe cepBepa.

CarSponsor mySponsor = new CarSponsor () ;

ILease itfLeaseInfo = (ILease)this.GetLifetimeService();

itflLeaseInfo.Register (mySponsor) ;

// PermucTpauusi CnoHCOpa Ha CTOPOHE KJIMEHTa.

CarSponsor mySponsor = new CarSponsor () ;

CarProvider cp = new CarProvider (cars);

ILease itfLeaseInfo = (ILease)RemotingServices.GetLifetimeService (cp);

itfLeaseInfo.Register (mySponsor) ;
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B sro6oM cirydae, eciy KJIMEHT WIM CEPBEP KeIaeT OTMEHUTH CIIOHCOPCTBO, OH MOIKET
cJlesIaTh 9TO C IIOMOIIbI0 MeToAa ILease.Unregister (), HampuMep:

// YmanuTe CnoHCoOpa ZaHHOT'O O6BeKTa.
itfLeaseInfo.Unregister (mySponsor) ;

Ha 3ameTtky! OOGbekTbl, CMOHCMPOBAHHbLIE KJIMEHTCKON CTOPOHOWM, B LOMOJSIHEHME K peanusauuu
ISponsor OOJKHbI HAcnenoBaTbCs OoT MarshalByRefObject, NOCKOAbKY KIUEHT OOMIXEH nepe-
0aTb CNOHCOPA B YOANEHHbIA OMEH NMPUIOXEHNS.

Kax BuauTe, ynpasieHUe BpEMEHEM KU3HU TUNOB MBR ¢ cOCTOSHHMEM HECKOIBKO CJIOK-
Hee, YeM cTaHJapTHasa c6opka Mycopa. [1og0KUTeIbHON CTOPOHOM BCEro 3TOr0 ABJISAETCA
Macca BO3MOYKHOCTEH KOHTPOJIHWPOBaTh, KOIZla YAAJIEHHBIM THUII IpEeJACTAHET Ilepej] CBOUM
cosgareneM. OgHaKO, KAK Bbl HABEPHO JOTafaUCh, €CTh IIIAHC, YTO yAAJE€HHBIN TUI MOMXKET
OBITh yOQUIEH U3 MaMATH 6e3 BefoMa KareHTa. Ul Torga, eciIr KJIMEHT IIOIBITAeTCA BHI3BATh
WIeH 00'bEKTAa, YiKe yAaJIeHHOr0O U3 IIaMATH, UCIIOIHAIoMAsA CHUCTeMa CrTeHepPUpPYeT HUCKIIIoJe-
HHe System.Runtime.Remoting.RemotingException, Iocae 9ero KJIMEHT CMOKET CO34aTh
HOBBIY 9K3eMILIAP YAAJIEHHOT0 TUIA WX IIPOCTO NMPEAIIPUHATE KaKue-TO ApyTue AeHCTBUA.

UcxopHbii kop. Mpoektel CAOCarGeneralAsmlLease, CAOCarProviderServerLease U
CAOCarProviderClientLease Haxoaatcs B nogkaranore Bonus Chapter 1.

AﬂbTepHaTI/IBHbIe XOCTbl ANng yaaneHHbIX 00beKTOB

Ha npoTsa:keHur 3TOH MIaBbl GBUIO CKOHCTPYHMPOBAaHO MHOMKECTBO KOHCOJIBHBIX CEpBEp-
HBIX XOCTOB, KOTOpBIe 06ecIeuYrBaIN JOCTYII KIMEHTOB K OIIpeeleHHOMY Ha6opy yAUIEHHBIX
06beKTOB. Eciti ecTh OIBIT paGoTHI C KIIACCUYECKON 00BEKTHON MOJIENIBI0 pPacIIpefe/IeHHBIX
roMmrioHeHTOB (Distributed Component Object Model — DCOM), 3TOT mIar Mo:keT MOKa3aTh-
CcA HECKOJIbKO cTpaHHbBIM. B Mupe DCOM Hepenko cTpowics efuHCTBeHHbIE COM-cepBep
CepBEpPHOM CTOPOHBI, KOTOPBIN pasMelan B cebe yJaleHHble OOBEKThl U TaKkKe OTBevasl 3a
IIpUEM BXOJAIIUX 3aIIPOCOB OT yAAJIEHHOro KireHTa. 9To DCOM-IIpUIoKEHHUE *.exe MoJIda
3arpy:aaoch B (POHOBOM PeKHMe, He IIOKa3bIBasg HUKAKOI'0 KOHCOJBHOTO OKHA.

Korga BeI cTpouTe cepBepHyIo c60pKy .NET, 1oCcTaTOYHO BBICOKM IIAHCHI, YTO YAQUIEHHOHN
MallrHe He IIOHaAo0uTcsa oTo6parkaTh HUKAKOTO I10Jb30BaTeIbCKOro HHTepgeiica. BaameHn
BCe, YTO TpebyeTcs — 3TO MOCTPOUTH CYIITHOCTb CEPBEPHOI CTOPOHBI, KOTOPas OTKPOET Hy K-
HbI€ KQHaJbl U 3aperucTpUpyeT HEOOXOAUMBIE yAATIEHHbIE OOBEKTHI MJIsI KIUEHTCKOro J0C-
Tyna. Bonee Toro, Ipu MOCTPOEHUH IIPOCTOTO KOHCOJIBHOTO XOCTa Bl (MM KTO-TO APYTOH)
JokeH OyieT BPYYHYIO 3aIlyCTUTh 9Ty COOPKY *.exe cepBEpPHOU CTOPOHEI, moTomy 4To .NET
Remoting He 3aIycTUT aBTOMATUYECKH *.exe Ha CTOPOHE cepBepa, KOraa IIOCTYIHT BHI3OB
OT YAAJIEHHOTO KJIMEHTa.

C y4eToM 3THX ABYX TPyAHOCTEN! BO3HMKAET BOIIPOC: KAK IIOCTPOUTh HEBUAUMBIH CIIyIIa-
TeJIb, KOTOPBIM OBl 3arpy:kaiica aproMarudecku? [Iporpammuctam .NET nocTynHBI fBa oc-
HOBHBIX BapHaHTa BbIOOpa, KOIJa UM HY:KHO IIOCTPOUTH IIPO3PadHbIN XOCT I Pa3IMYHbIX
YIAQUIEHHBIX OO0 BEKTOB!

* noctpouth npuiaoxkeHme .NET caymx6br Windows g pasMelleHUA YAAJIEeHHBIX
00'BEKTOB;

® ucnoJab30BaTh [IS B KauecTBe XocTa yYaa1€HHbIX 0OBEKTOB.
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XOCTHMHTI yaaneHHbIX 00beKTOB
C ucnosib3oBaHuem cnyxoni Windows

B03MOKHO, UAeaTbHBIM XOCTOM IS YAAJIEHHBIX 00BEKTOB ABJAeTCA ciay:xba Windows,
IOCKOJIBKY:

® oOHa MOXET OBbITh HAacTpoeHa /I aBTOMAaTUYECKON 3arpy3KH IIPU 3aIlyCKe CHCTEMBI;

® BEINOJHAETCA KaK HEBUAUMBIN (DOHOBBII IIPOLIECC;

® MOKeT OBITh 3allyIlleHa OT UMEHU OIIPEAeJIeHHOI0 II0JIb30BaTeIA.

K cuacTpio, HOCTPOUTH cenUaIbHYyIo ciIy:x0y Windows ¢ mcrosib3oBaHHEM IUIaT(OPMBI
.NET HCK/IIOUUTEIBHO NPOCTO B OTINYHE OT TOr'O, KaK dTO JiejaeTcsa B yuctom Win32 APIL.
J18 WUTIoCTpaIyy JaBauTe co3AaliuM IIPoeKT ciry:xk6bl Windows mmo mMeHN CarWinService

(puc. 1.7), KOTOPBIA OyAET BBHIIOIHATH XOCTUHT yAAJIEHHBIX TUIIOB, COJIePIKAIIIXCA B COOpKe
CarGeneralAsm.dll.

Project types: Templates:
Visual Studio installed templates L]
= 2 8 =
Windows  ClassLibrary  Windows  Web Control Console
- Application Contr... Library Application

Distributed System Solutions —
Other Languages _'Cﬁ]
Other Project Types !

Windows:

Test Projects Empty Project

My Templates n

[£3

A project for creating Windows Services

Mame: | CarWinService |
Location: | C:\Documents and SettingsAndrew Troelsen'my documentstyisual studio 2005'projects w | [ Browse...
Solution: |Creahe new Solution w | [ create directory for solution

[ Ok ][ Cancel ]

Puc. 1.7. Co3paHue HoBoro paboyero npoctpaHcTea npoekta cnyx6ul Windows

Cpena Visual Studio oTBeyaeT reHepanueil 4aCTUYHOro Kjacca (Mo MMeHH Servicel
IO YMOJIYaHHUIO), YHACIEAOBAHHOIO OT System.ServiceProcess.ServiceBase, U Apyroro
kjacca (Program), KOTOPBIM peann3yeT MeTox Main() Ciy:kObl. YUUTBIBasd, 4TO Servicel
JI0BOJIBHO HEBHATHOE MMS IS CIIEIUAIBHON CIIy:KOBI, IIepBOe, YTO HYMKHO cAeIaTbh — U3Me-
HUTH 3HAYEHHUS CBOMCTB (Name) U ServiceName Ha CarService, HCIIOJIb3YS JIJI1 9TOr0 OKHO
Properties (CsoiicTBa). OTiIMuKe Me¥Ay 3TUMU AByMs yCTAaHOBKAMU 3aKJII0YaeTcAd B TOM, YTO
(Name) HCIIOJIB3yeTCA JJjIA ONpeieIeHUA UMEHH, 110 KOTOPOMY THUII GyZIeT AOCTYIIEH B KOJE, a
ServiceName IHoMedaeT MMs, OTOGpaxkaeMoe B MHCTPYMEHTAaX KOH(MUTYPHUPOBAHUS CIIYKO
Windows.
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[Tpexxae yem ABUTraTbCA JaJIbIIE, yAOCTOBEPETECH, YTO YCTAHOBJIEHBI CChIIKM Ha COOPKU
CarGeneralAsm.dll u System.Remoting.dll u cnenudUIMpPOBaHkbI CIAEAYIOMIME JOTOIHM-
TeJbHBIE TUPEKTUBBI Using B aiine, cogepxalneM onpe/eaeHne Kiacca CarService:

using System.Runtime.Remoting;

using System.Runtime.Remoting.Channels.Http;

using System.Runtime.Remoting.Channels;
using System.Diagnostics;

Peanun3auuns meroga Main()

MeTox Main() ri1acca Program OTBeYaeT 3a 3aIyCK KaKJOl CIIy:KOBI, OIpefeIeHHOH B
IPOEKTe, MOCPEACTBOM IepeAadd MacChuBa OGBEKTOB TUIIA ServiceBase B CTAaTUYECKHUU
MeTox Service.Run(). YAUTBhIBas IlepeMeHOBAHUE CIIEITUAIBHON CIYKOBI ¢ Servicel Ha
CarService, BBl JO/KHBI OJIYYUTD CIIEAYIOIIee OIpeaesIeHre Kilacca (KOMMEeHTapuH yaaie-
HBI IS ICHOCTH):

static class Program

{

static void Main ()

{
ServiceBase[] ServicesToRun;
ServicesToRun = new ServiceBase[] { new CarService() };
ServiceBase.Run (ServicesToRun) ;

}
Peanun3auuns CarService.OnStart()

BepoATHO, BHI yiKe IIPEACTABIIIN, KAKOTO POJa JIOTUKA JOJIKHA BBIIOJHATHCA IPH 3aIlyCKe
CIIETUAJIBHOM CIIy:KOBI Ha 3ajaHHOM MantuHe. HamoMHUM, 4TO posib CarService COCTOUT B
BBIIIOJIHEHUU TeX Ke 3a7a4, YTO U pa3paboTaHHas paHee CIy:xk0a B BHJIe KOHCOJIBHOIO IIpU-
JoxeHudA. [loaToMy, ecii BbI XOTHUTE 3apeTUCTPUPOBAaTh CarService kak Tun WKO-oamnHOY-
Ka, fJocTynHbId yepe3d HTTP, moikeTe 106aBUTH CiIeAyIOINMU KOJ B MeToA OnStart() (Kak u
clIeAoBaI0 HAJEeATbCA, TUI RemotingConfiguration MOMXKHO IPUMEHATH IS 3arpy3KHA KOH-
duryparnmoHHoro ¢aiia *.config cepBepHONM CTOPOHEI BMECTO TOTO, YTOOHI KECTKO KOIU-
POBaTh peaIM3aIyio IpU pa3BepPThIBAHUM YAaJIeHHBIX 00 BEKTOB C UCIIOIb30BAHUEM CIIyKOBI
Windows):

protected override void OnStart (string[] args)

{

// Cospare HoBmt HttpChannel.
HttpChannel c = new HttpChannel (32469) ;
ChannelServices.RegisterChannel (c);

// BaperucrpupoBaTs WKO OAMHOUYHOT'O BHSBOBA.

RemotingConfiguration.RegisterWellKnownServiceType (
typeof (CarGeneralAsm.CarProvider),
"CarProvider.soap",
WellKnownObjectMode.SingleCall) ;

// NpOTOKONMPOBATE YCHEWHEN] BalycK.

EventLog.WriteEntry ("CarWinService",
"CarWinService started successfully!",
EventLogEntryType.Information);

}

OGpaTtuTe BHUMaHUE, YTO KaK TOJbKO TUII 3aPEeTrUCTPHUPOBAaH, B JKypHas coObITiil Windows
3almCchIBaeTCA CIenuaabHoe coobieHne (depe3 Tun System.Diagnostics.EventLog) mia
JOKYyMEHTHPOBAHMS YCIIEIITHOTO 3allyCKa CIy:KObI Ha MAIIMHE-X0CTe.
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Peanunsauynsa onStop()

C TeXHUYECKOM TOUKU 3peHus CarService He TpebyeT HUKAKOM JIOTUKU OCTAHOBA CIIYiK-
Obl. B mesnax wumocTpanuy JaBalTe OTIIPABUM eIle OJHO coobmieHue B EventLog, YTOOBI
3aIIPOTOKOJIMPOBATh OCTAHOB CIIEIIUATIBLHOU Ciayk6b1 Windows:

protected override void OnStop ()
{

EventLog.WriteEntry ("CarWinService",
"CarWinService stopped",
EventLogEntryType.Information) ;

}

ITocne Toro, Kak cnym6a TroTOBA, OCTAETCA MHCTAJUIMPOBATL €€ Ha y]:[a]IeHHOfI MallluHeE.

Job6asneHne nHcrannaTopa cnyxoni

IIpeskae 4eM MOKHO GyeT MHCTA/UIMPOBaTh CIy:kOy Ha OIpelesIeHHON MalllFHe, CIeAyeT
106aBUTH JIOIIOTHUTENIBHBINA THII K TEKYIIleMy IIPOeKTy CarWinService. B wacTHOCTH, JIIO-
6aa ciay:x6a Windows (Hanmcannad Ha .NET rim Win32 API) Tpe6yeT HECKOJBKUX 3aIlncei
peectpa, 4To6b! no3BoauTk OC B3anMOAeNCTBOBATh ¢ cO60¥. BMecTo Toro 4ro6nl co3gaBaTh
3TU 3AIIUCU BPYYHYIO, MOKHO IIPOCTO A00aBUTH TUII Installer K IPOEKTy ciay:xObp1 Windows,
KOTOPBIN KOPPEKTHO CKOH(UTYPUPYET TUII-HACIEAHUK ServiceBase Mocie MHCTAUIALINN Ha
1eJeBOM MallliHe.

YTo6bl 106aBUTh MHCTAIATOP K CarService, OTKPOHTE pPeJaKTOp CIykKG (IBOMHBIM
IIeTYKOM Ha datiie CarService.cs B Solution Explorer), BBIIIOJIHUTE IETIOK IIPABOM KHOII-
KOI MBIIIIU B JII060M MecTe Au3aliHepa U BbIOepuTe B KOHTEKCTHOM MeHIo IMyHKT Add Installer
(Jo6GaBUTH MHCTA/UIATOP), KAaK IIOKA3aHo Ha puc. 1.8.

Servicel.cs [Design]] Start Page - X
[Z] view Code
To add components| em from the Toolbox and
use the Properties w| Line Up Icons perties. To create methods
and events for y| ShowLarge Tcons 2. SWilch to code view.

Add Installer
% Properties

Puc. 1.8. BknioyeHne nHctannatopa B cnyxoy Windows

9TOoT BBIGOP 00aBUT HOBBIM KOMIOHEHT, YHacJIeJOBAaHHBEIM OT 6a3oBOro KJjacca
System.Configuration.Install.Installer. B nusaiiHepe OyzeT ABa KOMIIOHeHTa. Tum
serviceInstallerl mpeAcTaBiAdeT MHCTAJUIATOP KOHKPETHOI CIIy:KObl B IIpoekTe. Eciu
BBIOpATh 9Ty MHUKTOIPaMMy U 3aVIAHYTB B OKHO Properties, oGHapy:KUTCS, YTO CBOMCTBO
ServiceName 6bUIO YCTAHOBJIEHO B THII Kjlacca CarService.

Bropoii kKoOMIIOHEHT (serviceProcessInstallerl) NO3BOJIAET YCTAHOBUTH UAEHTUY-
HOCTB, II0J] KOTOPOU OyJeT BBIIIOJIHATHCA MHCTA/UIMPOBaHHAasA ciay:xba. [To ymomyaHUO CBOM-
CTBO Account ycTaHOBJIEHO B User. Mcnonb3ysa okHo Properties cpenbr Visual Studio, uame-
HUTe 9TO 3HaueHue Ha LocalService (puc. 1.9).
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]
serviceP| ller1 System.ServiceProcess -
Bz |A =
e pad | =] A=

(Name) serviceProcessInstaller]

Account LocalService v

GenerateMember True

Modifiers Private

Parent ProjectInstaller
Account

Indicates the account type under which the service will
run.

Puc. 1.9. YctaHoBKa MOEHTMYHOCTU Ana CarService

Wuctannaumnsa CarService

HNucrannanusa CarService.exe Ha ONpeAeeHHON MalllMHe (JIOKaJIbHOM WIN ylajeHHOM)
Tpe6yeT BBIITOJIHEHUS IBYX IIIaroB.

1. I[lepeHOC TOTOBOY COOPKHU CIIY:KOBI (M BCeX HEOOXOAMMBIX €l BHEITHUX COOPOK; B JIaH-
HOM npuMepe — CarGeneralAsm.dll) Ha yJQICHHYIO MAIINHY.

2. 3aIyCcKk MHCTPYMEHTA KOMaHJHOU CTPOKM installutil.exe ¢ yKa3aHHEM CIy:HObI B
KadecTBe apryMeHTa.

Eciu nepBbIi Iar BBIIIOJIHEH, OTKpOMTe koMaHaHOe okHO Visual Studio, nepefiaute K Mec-
Ty HaxomJeHUsa cOopku CarWinService.exe U BBIIOJIHUTE CIEAYIONIYI0 KOMaH/y (o6paTuTre
BHEMAaHMeE, YTO TOT K€ MHCTPYMEHT MOKET IPUMEHATHCA U JUIS JeMHCTAUIAINN CIyKObI):

installutil carwinservice.exe
Kaxk Tonbko ciry:x6a Windows npaBIIIBHO yCTaHOBIIEHA, MOYKHO 3aIyCKaTh U KOH(UTYPUPO-

BaTh ee B arieTe Services (Ciry:x6bI) maHenu yrpasiaeHusa. Hatiga CarWinService (puc. 1.10),
LIeJKHUTE Ha cchblIke Start (3amyck) 1 3arpy3ku U 3allycKa IporpaMMBbl CIIYKObI.

File Acton View Help

= |@EEFRE 2 » 5 0=
% Services {Local)

Services (Local) |

CarService Name / Description Status A&
%Aummaﬁc Updates Enables th... Started —
Start the service %Background Intellig... Transfers ...

ar:
%ClipBook Enables Cli...
%COM+ Event System  Supports 5... Started s

2] ]| |

%

% Extended A Standard 7

Puc. 1.10. Annet Services

UcxopHbii koa. MpoekT CarWinService pacnonoxeH B nogkaranore Bonus Chapter 1.
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XOCTUHT yaaneHHbix 00bEeKTOB ¢ ucnonb3oanmem IS

XOCTHUHT yOaJIeHHBIH ciy:kObI 1oz IIS erre mpoirte, 4eM mocTpoeHue ciry:x6el Windows, mo-
CKOJIbKY IS npegBapuTeIbHO 3alIporpaMMUPOBaH Ha IIpHeM BxoaAmux 3anpocoB HTTP uepe3s
nopt 80. Teneps, yuutsIBas, 4To IIS — 3T0 Be6G-cepBep, JOKHO OBITH ACHO, 4TO IIS MomeT
pa3MeniaTe B cebe TOJIBKO yAAJIEHHbIE 00BEKTHI, HCIIOIb3YIOMIUN TUI KaHaita HttpChannel
(B omtrume oT ciry:x6 Windows, KoTopble MOTYT TaKke IIPUMEHATh TUI TcpChannel). Ecian
3TO HE KAMKETCS OIPAHUYEHHEM, BBIIIOJIHUTE CJIEAYIOIIUE IIIaru, 4ToObl MCIO0JIb30BaTh IOJ-
JEPEKY yAAJIEHHOr0 B3auMozectausa IIS.

1. Ha xecTKOM AXCKE cO3[aiiTe HOBYIO NAIKy JIA XpaHeHHda CarGeneralAsm.dll.
BHyTpu 3TOM IalKM co3JaiiTe IMOJKATaJOr 0 MMeHU Bin. Temepb cKomupyuiTe
CarGeneralAsm.d1ll B 3TOT nogrartaior (Hampumep, C:\IISCarService\Bin).

2. Otkpotite amret Internet Information Services maHenu ynpasiieHUA HA MaIlIHE-XOCTeE.

3. BeIIToJTHUTE IIEJYOK IIpaBOM KHONKOM MbImM Ha y3ne Default Web Site (Be6-yaen
0 yMOJTYaHUIO) U BbIOEpHUTE B KOHTEKCTHOM MeHIo ImyHKT New=Virtual Sirectory
(Co3maTp=BupTyaipHBIN KaTaior).

4. Co3paiiTe BUPTYaJbHBIM KaTajaol, oTo0paskaeMblii Ha CO3JaHHYI0 paHee manky (C:\
IISCarService). OcTajabHBIE YCTAHOBKU II0 YMOJIYaHUIO, IPEACTaBIEHHBIE MACTEPOM
Cco3JjaHuA BUPTyalbHBIX KaTanoroB (New Virtual Directory Wizard) MoxHO ocTaBUTH
6e3 n3MeHeHHH.

5. U, HakoHen, co3fgaliTe HOBBIA KOH(QUIypallMOHHBIN (aiia mo uMeHUu web.config anda
yIpaBJIeHUSA TeM, KaK 3TOT BUPTYAJIbHBIA KaTaJIOT JOJIKEH PETUCTPHUPOBATH yAAJIEH-
HBII TUII (cM. Kox HIKe). CoxpaHuTe 3TOT (aiiyl B KOpHEBOU Manke (B JaHHOM IpUMe-
pe — B C:\IISCarService).

<configuration>
<system.runtime.remoting>
<application>
<service>
<wellknown mode="Singleton"
type="CarGeneralAsm.CarProvider, CarGeneralAsm"
objectUri="carprovider.soap" />
</service>
<channels>
<channel ref="http"/>
</channels>
</application>
</system.runtime.remoting>
</configuration>

Tenepb cbopka CarGeneralAsm.dll ckoHGUIypHpOBaHa /I IPUHATUA 3alIPOCOB
HTTP oz IIS, 11 MOKHO 0OOHOBUTB (atil *.config KIMEHTCKON CTOPOHBI, KaK [IOKa3aHO
HIKe (UcIonb3ysa uMs [IS-xocTa):

<configuration>
<system.runtime.remoting>
<application>
<client displayName = "CarClient">
<wellknown
type="CarGeneralAsm.CarProvider, CarGeneralAsm"
url="http://NameTheRemoteIISHost/IISCarHost/carprovider.soap"/>
</client>
<channels>
<channel ref="http"/>
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</channels>
</application>
</system.runtime.remoting>
</configuration>

ITocie aToro Mo:xHO 3allyCKaThb KJIME€HTCKOE IIPUWIOMKEHNE, KaK U PaHbIIIE.

ACUHXpOHHOE yaaneHHoe B3aMMoaencTeune

Jlna 3aBepIlleHUA KapTUHBI JaBaliTe pacCMOTPHUM, KaK BbI3bIBATh WIEHBI YAAJICHHOTO TUIIA
B ACMHXPOHHOM peknMe. PaHee 6bula IpeAcTaB/IeHa TeMa aCHHXPOHHOI'O BBI30BA METOOB C
HCIIOIb30BaHUEM TUIIOB JiesieraToB. Kak 1 Mo:kHO GBUIO OKHAATH, €CIIU KIHEHTCKasA c60pKa
#KeJIaeT BbI3bIBATh YAAJIEHHBIN 00BbEKT aCUHXPOHHO, TO IEPBBIHM IIar COCTOUT B ONIPeAeIeHUN
CIIEIIMAaIbHOIO Jejierara Jjid IIPeJCTaBIeHUs UHTEPECYIOIIEro yaajJleHHoro Mertojga. B sTor
MOMEHT BBI3BIBAIOIIINMI KOJ MOMKET HUCII0JIb30BaTh JI000M N3 paCCMOTPEHHBIX paHee IIPHUEMOB,
9T00BI BEI3BIBATh U IIPMHUMATh Bo3BpalllaeMoe 3HaYeHHe MeTOoaA.

B kKadecTBe NPOCTOH WMJUIIOCTPAIMM CO3JaliTe HOBOE€ KOHCOJBbHOE IIPHJIOMKEHHE
(AsyncWKOCarProviderClient) m yCTAaHOBUTE CCBUIKY Ha IEPBYIO HUTepaluio cOOpKU
CarGeneralAsm.dll. 3aTeM OGHOBUTE KjIacc Program CJeIyIonuM o6pa3oM:

class Program
{
// Denerar pnsi MeToma GetAllAutos ().
internal delegate List<JamesBondCar> GetAllAutosDelegate();
static void Main(string[] args)
{
Console.WriteLine ("Client started! Hit enter to end");
RemotingConfiguration.Configure
("AsyncWKOCarProviderClient.exe.config");
// CospaTep mocTaBWyKa MAlMH .
CarProvider cp = new CarProvider();
// CospaTe pmenerar.
GetAllAutosDelegate getCarsDel =
new GetAllAutosDelegate (cp.GetAllAutos) ;
// BusBaTe GetAllAutos () aCHMHXPOHHO.
IAsyncResult ar = getCarsDel.BeginInvoke (null, null);
// CuMynupoBaTB aKTMBHOCTEB KIIMEHTA.
while(!ar.IsCompleted)
{ Console.WriteLine ("Client working..."); }
// Bce rororo! lonyuuTs BOSBpallaeMoe BHaueHMe OT Aejerara.
List<JamesBondCar> allJBCs = getCarsDel.EndInvoke (ar);
// UcnonesoeaTes aBTOMOGMIM M3 List.
foreach (JamesBondCar j in allJBCs)
UseCar (j);
Console.ReadLine () ;

}

O6paTyuTe BHUMaHUeE, YTO KJIMEHTCKOe IIPUJIOKEHNEe CHadala oO6bABIAET JeJeraT, CoOT-
BETCTBYIOIIMI CUTHaAType MeToga GetAllAutos() yaaneHHoro tuma CarProvider. Korma
JeneraT Co3JaH, BBl IlepeflaeTe MMA MeToAa Jjd BbI3oBa (GetAllAutos), Kak OOBIYHO.
3areM Bbl MHUIIUUPYETe MeToJ BeginInvoke (), KalIMpyeTe pe3yJIbTUPYIOMUNA HHTepdenc
IAsyncResult U aMyJIHUpyeTe HEKOTOPYIO JeATeIbHOCTb KJINEHTCKOM CTOPOHBI (HAIIOMHUM,
YTO CBOMCTBO IAsyncResult.IsCompleted MO3BOJISAET OTCJIEKUBATL 3aBepIIeHNe 06paboT-
KU aCCOLMUPOBAHHBIM MeToA0M). [, HaKkoHel], Kak TOJIbKO paboTa KIWEeHTa 3aBepIleHa, Bbl
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nosiygaeTe List<>, Bo3BpallleHHbIN MeToJloM CarProvider.GetAllAutos (), HOCPEeACTBOM
BbI30Ba WwieHa EndInvoke (), Hocje 4ero nepefaeTe Kamkablil 9Kk3eMIUIAp JamesBondCar cTa-
THUYECKOMN BCIIOMOraTeabHOU (PYHKIMM 10 UMeHU UseCar():

public static void UseCar (JamesBondCar j)

{
Console.WriteLine ("Can car fly? {0}", j.isFlightWorthy);
Console.WritelLine ("Can car swim? {0}", j.isSeaWorthy);

}

HpaCOTa Tunos geaeraroB .NET coctout B ToM, 4TO 37€Ch HCIIOJIb3YyE€TCs JIOTUKA aCHUH-
XPOHHOTI'O BbI3OBa YJAJIEHHBIX METOJ0OB, UAECHTUIHAS IIPOIECCY BbI30OBA JIOKAJIBHBIX METOJOB.

UcxopHbin koa. MNpoekT AsyncWKOCarProviderClient Haxoautcs B nojgkartanore
Bonus Chapter 1.

Ponb atpubyta [OneWay]

IIpeamnosioxkumM, yTto CarProvider uMmeeT meTon mo uMeHUu AddCar (), IPUHUMAIOLTUN
BXOJTHOU mapaMeTp Tuna JamesBondCar W He Bo3Bpamawmui Hudero. [lociienHee o6CcTosA-
TEJILCTBO (HEe BO3BpAaIlaeT HU4e20) ABJIAETCA KII0YeBbIM. Kak BbI MOKeTe IPEAoNIOKUTE UC-
X0 13 UMEHU KjJacca System.Runtime.Remoting.Messaging.OneWayAttribute, cioh
yaaneHHoro B3aumMmogetictsua .NET Remoting nepefaeT BbI30B yaJleHHOMY OJHOHAIIPaBJIECH-
HOMY MeTOJly, HO He 3a60TuTcs 06 ycTaHOBKEe MHPPACTPYKTYPhI, UCIIOJIb3yEeMOU I Bo3BpaTa
3HaYeHUs (oTcrofa — o0HOHAanpasieHHbitd). Hike mokasaHbl HeOOXOIMMbIe N3MEHEHU .

// MecTo pacnonoxeHus: o6wsiBIeHMsT aTpmubyTra [OneWay] .
using System.Runtime.Remoting.Messaging;

namespace CarGeneralAsm

{
public class CarProvider : MarshalByRefObject

{

// KnueHT MOXeT BHSBaThL BTOT METOX U BabHTH.
[OneWay]

public void AddCar (JamesBondCar newJBC)

{ theJBCars.Add (newJBC) ;}

}

BrI3bIBaONUKA KO UMEET JIEJIO C 9TUM METOOM, KaK OOBIYHO:
// CospaTe nocTaBLMKa MalMH.

CarProvider cp = new CarProvider();

// Do6aBuTL HOBYKH MaWMHY .
cp.AddCar (new JamesBondCar ("Zippy", 200, false, false));

C TOYKM 3peHUd KIueHTa BbI30B AddCar() HOJHOCTBIO aCMHXPOHHBIY, MOCKOABKY CLR
06ecIIeynT MCII0JIb30BaHMe (POHOBOTO IIOTOKA JUIS YAQIEHHOrO 3allyCKa MeToJa. YUUThIBAsd,
qTo AddCar() AeKopHUpoBaH aTpubyToMm [OneWay], KIMEHT HE MOXKET IIOJIYYUTH HUKAKOTO
BO3BPAIlla€MOro 3Ha4€HUs OT 3TOro BbI3oBa. [lockoibky AddCar () Bo3BpalaeT void, aTo He
ABJISI€TCA IIPOGIEMOM.

B nomnosiHeHHE K 3TOMYy OIPaHMYEHUIO TaKkKe HMENTEe B BUJY, YTO €CJIU €CTb METO[
[OneWay], KOTOPBIA ONpEAEIAeT BbIXOJHBIE IIapaMeTphl WIX IIapaMeTphl, IepeAaBaeMble 110
CCBUIKE (depe3 KII0YeBOe CJIOBO out WM ref), To BBI3BIBAIOIINH KO/ HE CMOMKET IOJIYIUTh MO-
AudUKAIIY, BBIIIOJHEHHBIE 9TUM MeToJoM. Boiee Toro, eciau MeTos [OneWay] creHepuUpyeT
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HCKJIIOYeHME (1I060ro TUIIa), BEI3LIBAIOIINM KO/, OCTAHETCA B IIOJTHOM HeBeaeHuu o6 aToM. 1o
CyTH, yAAJIeHHbIe 00BEKTEI MOTYT IIOMeYaTh U30paHHbIE METOABLI aTpuOyTOM [OneWay], 4To-
GBI II03BOJIUTD BBI3BIBAIOIIEMY KOy HHM O YeM He 3a60THTHCA I0CJIE UX BBI30BA.

Pesiome

B aToi1 m1aBe BbI y3HaUIH, KaKk KOHpUIrypupoBarth padnudHele coopku .NET s ucnonb3o-
BaHUA OOBEKTOB Yepe3 rpaHUIlbl MpuoxkeHNH. Kak 610 NTOKa3aHo, YAAJIEHHBIM 00BEKT MO-
#eT ObITh CKOH(UTrypupoBaH Kak Tull MBV mim MBR. 9ToT BEIGOp B KOHEYHOM UTOTE yIIpaB-
JIIeT peasm3aniiell yIaJleHHOro THIIA B IOMeHe KJIMEHTCKOTO IIPIJIOKEHUS (B BH/ie KOIINY VTN
IIPO3PAYHOro IIPOKCH).

ITociie koH(pUTrypupoBaHUA TUNA I paboThl B Buje cymnHocTd MBR nosasiserca naib-
Henmmii Bei6op — WKO minu CAO, ofUHOYHEIN BBI30B WU OOBEKT-OAUHOYKA U T.J. B rase
paccMaTpUBaIUCh BCE BO3MOMKHbBIE BapUaHTHI. K TOMy iKe Bbl 03HAKOMUIIUCH C IIPOLECCOM
OTCJIEKUBAHUSA BPEMEHU KU3HU YIAJIE€HHOT0 00bEKTa Uepes3 MCIOoJIb30BaHMue “apeH bl U ee
crioHcopcTBa. M, HaKoHeL, MBI €1lle pa3 KOCHYJIMCh poay TUNoB Aejieraros .NET pjia nonuma-
HUA aCHHXPOHHBIX BBI30BOB YAAJIEHHBIX METO/OB (IIpPoIece, K CYACTBIO, NACHTUYHBIN acHH-
XPOHHBIM BBI30BaM METOJOB JIOKAJIBHOI'O OOBEKTA).



