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BBeaeHue

B 2007 roxy aBTOopom ObLI0 M3AaHO yueOHOE mocobue [7], mpeaHa3HAuYeH-
HOE JUIsl TOJJICPKKHU JIEKIMOHHOTO Kypca IO MPOTrpaMMHUPOBAHUIO B CETIX
Windows, wuwuraBmerocss s cryaeHToB  dakynereta WBT  Spl'Y,
oOyyarouxcst o creuranbHocTsM "l[lpuknagHas maremaTuka ¥ uH(OpMa-
tuka" u "MaremaTtnyeckoe oOecredeHue W aaMUHUCTPUpOBaHHME HH(}OpMa-
MMOHHBIX cucTeM". B HEM ObUTH pacCMOTPEHBI CYIIECTBYIONINE TEXHOJIOTUU H
Win32 API-pyHKIuu, UCTIONB3YIOMUECS I CO3JaHUsI CETEBBIX MPHIIOKEHUI
pazmmunbix Bepcuii OC Windows. B ynmomsiHyTOM ydeOHOM mocoOwH, pasy-
MEETCsI, TPHUCYTCTBOBAIM TMPAKTHUECKHE TPUMEPHl Ui  WJUTFOCTPAINH
paccMaTpHBaeMbIX CPEACTB W TPHEMOB MPOrpaMMHpOBaHus. Bce mpumepbl
mporpaMm OBITM HamucaHbl Ha s3bike C KaK KOHCOJIbHBIC TPUIIOKEHUS W HE
ObUTM TPUBSI3aHBl K HWCIOJB30BAHMIO KAaKOW-THOO KOHKPETHOH Cpebl
IPOrPaMMHUPOBAHHSI.

Hcrnonp3oBaHne TaKUX TMPUMEPOB, KaK ITOKA3aJl OIBIT IPETOoIaBaHHMsI
JAHHOW NMCUMIUIMHBI, HE CIUIIKOM YAOOHO: B HHUX OTCYTCTBYET IPHUBBIUHBIN
rpaduueckuii uHTEpdEnc, OHU CIO0KHEE BOCIPUHUMAIOTCS KaK MPU OTIAJIKE,
Tak W TMpu BeIMojdHeHUU. [Ipu mepeHoce 3TOro kojaa B MPUIIOKEHUE C
TpaauuoHHbIM ~ Windows-unTepdeiicom  NpUXOAWTCS  BHOCHUTH ~ MHOTO
U3MEHeHU B TpoekThl. Hampumep, wucnons3oBanne Oubmuoreku MFC
HAKJIQJbIBACT M3PAIHOE KOJWYECTBO OIPAHUYCHUW HAa B3aUMOJICHCTBHE
00BEKTOB B MHOTOTIOTOYHOW Cpelie, CIOCOObI MOPOXKIEHUS U CUHXPOHU3AINH
noTokoB. KpoMe Toro, Hy>)XHO 3HaTh, Kakue OMOTMOTEKHU CIeAyeT MOAKIIOYATh
JUTSI TOTO, YTOOBI BOCTIOIB30BATHCS TEMH WJIM WHBIMU BO3MOKHOCTSIMH.

[ToaToMy B HacTosAIEeM y4eOHOM MOCOOMH ABTOPY XOTEJIOCh Obl MPUBECTH
PUMEPHl  POTPAMMHUPOBAHUS CETEBBIX TNPUIOKECHHH WUMEeHHO ¢ Windows-
uHTepdericom u ¢ wucnonb3zoBaHueM Oubmuoreku MFC. CobctBeHHO, Ha
y4eOHBIX 3aHATHSIX B KOMIBIOTEPHBIX KJaccaXx HMMEHHO OJTH TPUMEPHI B
HACTOSIIIIEE BPEMS U UCIIONb3YIOTCA.

Bce wucxoanbie KOjbl, CrpyNnmUpOBaHHBIE IO TeMaM Yy4eOHOTO Kypca,
JOCTYIIHBI B JIOKanbHOM cetu (pakynbrera. [IpoeKkThl CTPYKTYypUpOBaHBI MO
TeMaM yueOHoro kypca. [Ipeamonmaraembiii pe3ynbTaT HAXOJUTCS B IAINKe
Solution. CrapToBbIii TPOEKT (3aroTOBKAa € MpeasiaraeMbiM HHTepdeiicom)
HaxoauTcs B mamke Starter. Kak mpaBuiio, CTapTOBBIM MPOEKT COJEPIKHUT
MOJIB30BATEIbCKUN WHTEpdENc, YTOOBI CTYACHTHI HE TPATHJIA BpEeMs HA €ro
pa3paboTky. B psine cnyuaeB B HEM Takke MpojeiaHa 4acTh PyTUHHOM paOOTHI:
MOJKJTFOYCHUE OMOIMOTEK, 3aroJIOBOYHBIX (DailyioB, OOBSIBICHHE HEKOTOPHIX
KOHCTAHT W NepeMeHHbIX. THOT1a TakKe MPUCYTCTBYET pean3aius HEKOTOPHIX
00pabOTUYNKOB COOBITHI. MHCTPYKIIMK IO BBIMOJHEHUIO 3aJaHUS MTOMEIICHBI B
daiin ToDo.doc. Tam ucnonb3yeTcs clieayroliee coryiameHue o mpudrax: Ko,
KOTOPBIM JOJDKEH OBITh 00aBJIEH B MPOEKT, HAOpaH MOJIY>KUPHBIM MIPUPTOM.
OObIyHBIN IPUGT O3HAYAET, YTO JIAHHBIN KO/ B MPOEKTE y>KE MPUCYTCTBYET.



Bo u3bexxanne HenopasyMeHUN aBTOPY XOTEIOCh Obl 0OpaTHUTh BHUMAHHE
HA OJHY OCOOCHHOCTh HyMEpalluu TMpeaiaraéMbIX IMPUMEPOB MPOTPAMM.
[TockombKy HEKOTOpBIE M3 pacCMaTpPHBAaEMbIX B y4eOHOM Kypce TeM He
IIPEINOIAral0T BBIMOJTHEHUS MTPAKTUYECKUX 3aJIaHUN, HA3BaHUS TJIaB B JAHHOM
MOCOOMHM HE TOJIHOCThIO COOTBETCTBYIOT TAaKOBBIM B y4eOHOM mocoouu [7]
(HexoTopeie BbIMylIeHbl). OpHako I yAoOCTBa CTYJIEHTOB HyMepauus
pUMEpPOB Oa3upyeTcs Ha HOMEpax TeM Y4eOHOro Kypca U MOTOMY HE SBIISIETCS
CIUIOLIIHOM.

N3HauyanbHO B KayecTBE cpeibl pa3palOTKU MPEnoJiaraioch HCHOIb-
3oBanue Microsoft Visual Studio Bepcum 6.0, OCKOIBKY MMEHHO 3Ta cpeja
BBICTYIIA€T B KaYECTBE OCHOBHOM MpHU M3y4eHHH Kypca "lIporpammupoBanue B
Windows". OqHako Bce TPOEKTHI JIETKO (aBTOMATUYECKH) KOHBEPTUPYIOTCS IS
UCIIOJIb30BaHusI B Oosiee cBexux Bepcusax Visual Studio. Ilo kpaiineit mepe,
BII0TH 10 Visual Studio 2008 Hukakux mpobiieM ¢ mpeodpa3oBaHUEM MTPOCKTOB
aBTOP HE 3aMETHIL.

CnemyeT OTMETUTH, YTO B HACTOSIIIEM Y4Y€OHOM IMOCOOMU HET HUKAKUX
CBEJICHU TEOPETHUECKOTO TIaHa — TOJBKO MPAaKTHYECKUE MpuMephl. Bes HeoO-
XOJIMMasl TpeaBapuTebHas MHGOPMAIHS COICPKHUTCS, HAMPUMEp, B y4eOHOM
nocobun [7]. Kpome ToOro, mpenmnonaraercs, 4YTO YUTAaTeId 3HAIOT S3bIK
nporpammupoBanus C++, yMEIOT IOJb30BaThCs OJHOM M3 BEPCUH CpEIIbI
Microsoft Visual Studio, umeroT onbIT padotsel ¢ 6udmmorekoit MFC. Ocoboe
BHUMAaHHE CIIEyeT OOpaTHTh Ha HABBIKKM pa3pab0Tku MHOronmotoyHeix MFC-
NPUIOKEHUH, TOHUMAHUE W YMEHUE HCIIOJIb30BaTh CPEJICTBA CHHXPOHHU3AIINH,
npeaocTaBisieMble dTol ononmorexor 1 Win32 API. B kauecTBe uznanus, r1ie B
JIOCTaTOYHO KOMIIAKTHOM BHUJIE U3JIOKEH BECh HEOOXOAMMBINM MaTEpHall, MOYKHO
MOPEKOMEHI0BATH [6].

Bo Bcex mpumepax isi opraHu3anmud pabOThI C CETHIO HCIOJIB3YIOTCS
Tonbko Win32 API-pynkumu. Yurarensim, HHTEpECYIOMUMCs 0ojiee BBICOKO-
YPOBHEBBIMU CpeJICTBaMu, HarpuMep kiaccamu o6uonmnorexku MFC st paboThl
B CETH, MOXHO TIOPEKOMEHJIOBaTh o0OpaTuThcsa K KHuram Omnadcena,
Ckpaitbepa u VYaiita [3], Kpyrnuncku, Yunroy u llledepna [4], a Takxke K
nokyMmenTaruu MSDN. OnHako 1Jisi TOHUMaHUS YCTPOMCTBA U PabOTHI ATUX
KJIACCOB BCE JKE€ HACTOSITEIIbHO PEKOMEHAYETCS H3YUHUTh HCIOJIb30BaHUE
cooTBeTcTByIOmMUX QpyHkuut Win32 API.



UHTepdenc NetBIOS

B pamkax gaHHO# TeMbl IpeanoaraeTcs oTpaboTaTb OCHOBHBIE OINEpalluu
JUIs OpraHu3alluy Tepeadun JaHHBIX ¢ MCIOJIb30BAaHHEM CETEeBOro MHTep(deiica
NetBIOS.

CHauana paccMaTpuBaeTcsi BOIpoc 00 opraHu3allluy Nepeaaydd JaHHBIX B
paMKax Mojenu "cepBep — KIMEHT" ¢ yCTaHOBJIEHUEM coeAuHeHus. i1 3Toro
MBI pa3paboTaeM YeThIpe MPUIIOKECHHUS:

e  Oubmmorexky obmmx (yukmwit ms nprioxkeHuit NetBIOS (ucmons3yrores

KaK CEpPBEPOM, TaK U KIIMEHTOM);
®  KIHMEHTCKOE MPUJIOKEHUE, TPEAHA3HAUCHHOE JIJIsi pa0OTHI C 3X0-CEPBEPOM;
®  HX0-CepBep Ha OCHOBE UCIOJIb30BAHMS (PYHKIIMNA OOPATHOTO BHI30BA;
®  HXO-CepBep, OCHOBAHHBIM HA MOJICIIA COOBITHH.

Janee paszOupaercs npuMep OpraHU3alUU Ieperayd JaHHBIX B BUJE
neirarpaMm 0€3 yCTaHOBJICHHSI IOCTOSTHHOTO coequHeHus. B kauecTBe mpumepa
yuTaTeNIIM ~ Opeaaraercss  paspaboTaTh  NPUIOKEHUE, KOTOPOE  MOXKET
BBICTYIIaTh B POJIM KaK OTIPABUTEIIS, TAK U IOIyYaTeNsl IeUTarpamm.

lMpumep 1.1. Bubnuomeka obwux pyHKyul Onsi
npunoxeHuu NetBIOS

KoneuHol 11€1bI0 JAHHOTO 3aJaHusl SIBJISETCS pa3paboTka OHMOIMOTEKU
GyHKIUH, BBIMOJHAKONIMX TUMWYHBIC i TpuioxkeHus NetBIOS 3anmauum:
pabota ¢ Homepamu LANA, nactpoiika cpenbl NetBIOS, pa6ora ¢ Tabiaunamu
UMEH U T. . JDTa Oubnunoreka (pesynapTupyromuii (aitn NbCommon.lib) Oyzaer
HaMH HCTOJIb30BAaThCS IS Ppa3pabOTKU YK€ KOHKPETHBIX IPHIOKCHHM,
ucronb3yromux uaTepderic NetBIOS.

Cos0aHue rnpoekma

C wucnonbp3oBanueM wmactepa AppWizard creHepupyeM  IIPOSKT
cratnueckort Win32 Oubmmorekn ¢ wumeHeM NbCommon. B mpomecce
MPOXOXK/ICHUS IIIaroB reHepanuu oTMeTuM (uaxok nojaepxkku MFC, HO He
Oynem ucnonb3oBaTh Pre-compiled Header.

3ae20510804HbIU ¢haln bubruomeku

®aiin nbcommon.h comepXuUT AMPEKTUBHI ISl TOIKIIOYCHHUS HEOOXOIH-
MBIX CHCTEMHBIX 3aroJIOBOYHBIX (DaiiJIoB, a TakKe MPOTOTUIBI (DYHKIIHIA,
oOpasyromux Hamry 6ubnuorexy. Moaudukarop extern "C" HEOOXOIUM JUIs
yCHenrHoW KoMnoHoBKYU B Visual Studio nmpunoxeHui, UCIONb3yIOMUX JaHHYIO
OMOINOTEKY.

Copeprkanue (aiina nbcommon.h mpuBoauTCS HIDKE:

#include <windows.h>
#include <nb30.h>



extern "C" int Recv(int lana, int lsn, char *buffer,

DWORD *1len);
extern "C" int Send(int lana, int 1lsn, char *data,

DWORD len) ;
extern "C" int AddName (int lana, char *name, int *num);
extern "C" int DelName (int lana, char *name);
extern "C" int AddGroupName (int lana, char *name, int *num);
extern "C" int ResetAll (LANA ENUM *lenum,

UCHAR ucMaxSession, UCHAR ucMaxName, BOOL bFirstName) ;
extern "C" int LanaEnum(LANA ENUM *lenum) ;
extern "C" int Hangup(int lana, int 1lsn);
extern "C" int Cancel (PNCB pncb) ;
extern "C" int FormatNetbiosName (char *nbname,
char *outname) ;

extern "C" char NbCommonErrorMsgl];

Crpoka NbCommonErrorMsg npenHa3zHaueHa AJisg 3alucu COOOIICHUS C
OMHCaHUEM TOCIeTHEN TPOU3OIIEIIIeH OMUOKU ISl TOTO, YTOOBI BBI3BIBAIOIIAS
(GyHKUMS MOIJIa BBIBECTH 3TO COOOIIEHHWE C YYETOM HCIOIb3YEMOTO €lo
M0JIb30BAaTENIbCKOTO HHTepdeiica. B Havane kaxaod (QyHKUMH 3Ta CTPOKa
ounmiaerca. HaBepHoe, MOXHO ObUIO HPEUIOKUTH U OOJee U3SIIHBIM CrIoco0
nepenayn cooOIieHus: 00 omuoKe, HO JTyUIlle COCPEOTOYNTHCS Ha BBHITTOJTHEHUH
OCHOBHBIX 3a/a4.

OOpatute Takke BHUMaHue, uTo (aitm nbcommon.h mpomnucan B mpoekrte
oubmuorekn NbCommon, HO HHUTJE HE MOIKIIOYAETCS (3TO BBI30BET OIHUOKH
IpU KOMITWISIIIAK), OH TPeIHa3HAYeH TOJIBKO I JPYTHX MPOEKTOB, UMIIOPTH-
pyromux (pyHKIIMU JaHHOW OMOJIMOTEKH.

OcHogHoU MoQyrb bubriuomeku

WM ¢aiina OCHOBHOIO MOJyJIsl 3HAYEHUSI HE UMEET, IIyCTh OH HAa3bIBAETCH,
HampuMep, nbcommon.c.

B Hauane ¢aiiia moMmecTMM HEOOXOJUMBbIE TUPEKTUBBI MpPENpoLeccopa 1
0OBSBIIEHHE CTPOKU JJI1 ONUCAHUS MTOCIIETHEN OIINOKHU:

#include <windows.h>
#include <stdio.h>

char NbCommonErrorMsg[200] ;

Jlanmee momemniaeM WCXOIHBIA KOJ TIEPEUYUCICHHBIX BBIIIE OCHOBHBIX
byHKIUH OMOIHOTEKH.



Ha3HayeHue u ucxo0HbIl KOO bubriuomeyHbix oyHKyUU

Qynkyus LanaEnum.
OyHKUMS TpeAHa3HauYeHAa I repeurcienus Bcex HomepoB LANA.

int LanaEnum(LANA ENUM *lenum)

{

NCB ncb;

NbCommonErrorMsg [0] =0;

ZeroMemory (&ncb, sizeof (NCB)) ;
ncb.ncb command = NCBENUM;

ncb.ncb buffer (PUCHAR) lenum;
ncb.ncb length = sizeof (LANA ENUM) ;

if (Netbios(&ncb) != NRC GOODRET)
{
sprintf (NbCommonErrorMsg,
"ERROR: Netbios: NCBENUM: %d\n",
ncb.ncb retcode) ;
return ncb.ncb retcode;

}

return NRC GOODRET;

Dynxyus ResetAll.

OyHKIMSA ocylecTBisieT coop cBeaeHuid o LANA, mepeduciieHHBIX B
ctpykrype LANA ENUM, a taxxke HacTpoiky cpeabl NetBIOS: makcumanb-
HOE YHCJIO CEaHCOB, MaKCHUMAaJIbHbIH pa3Mep TaOJuIlbl MMEH, HCHOJIb30BaHHE
nepBoro NetBIOS umenu.

int ResetAll (LANA ENUM *lenum, UCHAR ucMaxSession,
UCHAR ucMaxName, BOOL bFirstName)

NCB ncb;
int i;

NbCommonErrorMsg [0] =0;

ZeroMemory (&ncb, sizeof (NCB)) ;

ncb.ncb command = NCBRESET;

ncb.ncb callname [0] ucMaxSession;
ncb.ncb callname [2] ucMaxName ;
ncb.ncb callname[3] = (UCHAR)bFirstName;



for(i = 0; i < lenum->length; i++)

{
ncb.ncb lana num = lenum->lanal[i];
if (Netbios(&ncb) != NRC GOODRET)

{

sprintf (NbCommonErrorMsg,
"ERROR: Netbios: NCBRESET [%d]: %d\n",
ncb.ncb lana num, ncb.ncb retcode) ;
return ncb.ncb retcode;

}
}

return NRC GOODRET;

Dynxyusa AddName.
OyHKIMSA  100aBISIET yKa3aHHOE WMS JTaHHOMY HOMEpPY

BO3BPAIAET HOMEP 3apETUCTPUPOBAHHOIO UMEHH.

int AddName (int lana, char *name, int *num)

{

NCB ncb;

NbCommonErrorMsg [0] =0;

ZeroMemory (&ncb, sizeof (NCB)) ;

ncb.ncb command = NCBADDNAME;

ncb.ncb lana num = lana;

memset (ncb.ncb name, ' ', NCBNAMSZ);
strncpy (ncb.ncb name, name, strlen(name)) ;

if (Netbios(&ncb) != NRC GOODRET)

{

sprintf (NbCommonErrorMsg,

LANA,

"ERROR: Netbios: NCBADDNAME [lana=%d;name=%s]: %d\n",

lana, name, ncb.ncb retcode) ;
return ncb.ncb retcode;

}

*num = ncb.ncb num;
return NRC GOODRET;

Oynxyua AddGroupName.

Oyukus go06aBiseT ykazaHHoe rpymmoBoe umsi NetBIOS mannOMYy

Homepy LANA, Bo3BpaiiaeT Homep J00aBIE€HHOIO UMEHHU.



int AddGroupName (int lana, char *name, int *num)

{

NCB ncb;

NbCommonErrorMsg [0] =0;

ZeroMemory (&ncb, sizeof (NCB)) ;

ncb.ncb command = NCBADDGRNAME;
ncb.ncb lana num = lana;

memset (ncb.ncb name, ' ', NCBNAMSZ) ;
strncpy (ncb.ncb name, name, strlen(name)) ;

if (Netbios(&ncb) != NRC GOODRET)
sprintf (NbCommonErrorMsg,
"ERROR: Netbios: NCBADDGRNAME [lana=%d;name=%s]: %d\n",
lana, name, ncb.ncb retcode);
return ncb.ncb retcode;
*num = ncb.ncb num;
return NRC GOODRET;

@ynuxyus DelName.

OyHKIUS BBINOIHAET yaaleHue ykazanHoro umeHu NetBIOS u3 tabmuiist
HMMeEH 151 JaHHoro HoMepa LANA.

int DelName (int lana, char *name)

{

NCB ncb;

NbCommonErrorMsg [0] =0;

ZeroMemory (&ncb, sizeof (NCB)) ;

ncb.ncb command = NCBDELNAME;

ncb.ncb lana num = lana;

memset (ncb.ncb name, ' ', NCBNAMSZ) ;
strncpy (ncb.ncb name, name, strlen(name)) ;

if (Netbios(&ncb) != NRC GOODRET)
{
sprintf (NbCommonErrorMsg,
"ERROR: Netbios: NCBADDNAME [lana=%d;name=%s]: %d\n",
lana, name, ncb.ncb retcode) ;
return ncb.ncb retcode;

}

return NRC GOODRET;



Dynxyus Send.
OyHKIMA BBIMOIHIET OTIPaBKy len 0aiiToB mo ykazanHomy ceancy (Isn) u
Homepy LANA.

int Send(int lana, int 1lsn, char *data, DWORD len)
NCB ncb;
int retcode;

NbCommonErrorMsg [0] =0;
ZeroMemory (&ncb, sizeof (NCB)) ;
ncb.ncb command = NCBSEND;
ncb.ncb buffer = (PUCHAR)data;
ncb.ncb length = len;

ncb.ncb lana num = lana;
ncb.ncb lsn = lsn;

retcode = Netbios (&ncb) ;

return retcode;

@ynrkyus Recv.
@OyHKIUS BBIMOIHSAET pueM 110 len 6aifToB mo ykazanHoMy ceancy (Isn) u
Homepy LANA.

int Recv(int lana, int lsn, char *buffer, DWORD *len)

{

NCB ncb;

NbCommonErrorMsg [0] =0;
ZeroMemory (&ncb, sizeof (NCB)) ;
ncb.ncb command = NCBRECV;
ncb.ncb buffer = (PUCHAR)buffer;
ncb.ncb length = *len;
ncb.ncb lana num = lana;
ncb.ncb lsn = 1lsn;

if (Netbios(&ncb) != NRC GOODRET)

{

*len = -1;
return ncb.ncb retcode;

*len = ncb.ncb length;

return NRC GOODRET;

10



@yuxyusa Hangup.
@DyHKIMS BBINOJHAET NPEKpallleHHe yKa3aHHoro ceanca (lsn) Ha ganHOM
Homepe LANA.

int Hangup (int lana, int 1lsn)

{

NCB ncb;
int retcode;

NbCommonErrorMsg [0] =0;
ZeroMemory (&ncb, sizeof (NCB)) ;
ncb.ncb command = NCBHANGUP;
ncb.ncb lsn = lsn;

ncb.ncb lana num = lana;
retcode = Netbios (&ncb) ;

return retcode;

@ynxyus Cancel.

OyHKIUS OTMEHSET ACMHXPOHHYI0 KOMAaHIy, YKa3aHHYIO B CTPYKType
NCB.

int Cancel (PNCB pncb)

{

NCB ncb;

NbCommonErrorMsg [0] =0;

ZeroMemory (&ncb, sizeof (NCB)) ;

ncb.ncb command = NCBCANCEL;

ncb.ncb buffer = (PUCHAR)pncb;
ncb.ncb lana num = pncb->ncb lana num;

if (Netbios(&ncb) != NRC GOODRET)

{

sprintf (NbCommonErrorMsg,
"ERROR: NetBIOS: NCBCANCEL: %d\n", ncb.ncb retcode) ;
return ncb.ncb retcode;

}

return NRC GOODRET;

11



@ynxyusa FormatNetbiosName.

@OyHKIMs OcylIecTBISIET (hopMaTUpOBaHHE ykazaHHOro umeHu NetBIOS
st nevyatu. Pasmep BeIxoaHoro Oydepa outname noikeH OBITh HE MEHee
NCBNAMSZ + 1 cumMBOJIOB.

int FormatNetbiosName (char *nbname, char *outname)

{

int i;

NbCommonErrorMsg [0] =0;

strncpy (outname, nbname, NCBNAMSZ) ;
outname [NCBNAMSZ - 1] = '\0';
for(i = 0; i < NCBNAMSZ - 1; i++)

{

// HerneuaTHple CHMMBOJB! BaMEHSIOTCSI TOYKaMM

//

if (! ((outname[i] >= 32) && (outnamel[i] <= 126)))
outname[i] = '.';

}

return NRC GOODRET;

}

lpumep 1.2. Ax0-KnueHM Ha OCHoge cemego20
uHmepdgetca NetBIOS

JIaHHBI KIMEHT paccuMTaH Ha paboOTy € 3XO0-CEpBEPOM: OH IOCHLIAET
CTPOKY M CUMTBIBAET OTBET. Bce 3TO JUIsi MPOCTOTHI AENIAETCS B OAHOM IOTOKE.
Takum oOpazoMm, ecnmu oTBera He Oynmer, TO paboTra mporpaMmbl OyaeT
osokupoBaHa Ha (QyHkuuu npuema. He mnpousoiiner paxe 3aBeplICHUS
¢bynkuun o6padotku Haxkatus kHonku "Send and Receive" u cOOTBETCTBEHHO
MOSIBJICHUS] COOOIIEHUM, BBHIBEICHHBIX JaHHOW (yHKIMEH B JAUAJIOTOBOE OKHO.
CryaeHTtam mpenjaraercs Mo >KEeJaHUI0 OpPraHu30BaTh paboyue MOTOKH MJif
BBINIOJIHEHHUS JICUCTBUM, KOTOPbIE MOTJIA Obl OJOKUPOBATH PA0OTY MPHIIOKEHHUS.
B GonpmHCTBE MOCHEIYIONUX TPUMEPOB Mbl UMEHHO TaK U Oy/eM MOCTyNaTh,
OJIHAKO 3JIECh UISl IPOCTOTHI JAHHBII MOMEHT (BEChbMa BaXKHBIN JIJIs1 pa3pabOoTKU
peanbHBIX IPUIOKEHUI) OITyCKAaeM — Y Hac IT0OKa UHBIE LIEIIH.

Omkpbimue rnpoekma

Otkporite daiin paboyero mpocrpancTBa 3aroToBku mpoekrta Client.dsw,
pacnionoxxeHHsiit B gupexkropuu 01 NetBIOS\Client\Starter.

[nasHoe duaro2o80e OKHO

HpO@KT OpraHuM30BaH KaK IHAJIOTOBOC IIPUIIOKCHHUC C TJIaBHBIM OKHOM
ClIeayromero Byuaa:
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£l NETBIOS Client i X

Server name: Clignt name:

I Connect |
Murnber of messages to send and receive: I aend and Receive |
Mo connection Cancel |

Huxe nepednciieHbl OCHOBHBIE 3JIEMEHTHI YIPABIICHUS, PACIIONIOKEHHBIE
Ha TJIABHOM JMAJIOTOBOM OKHE MPHUJIOKEHHUS, UX aTpUOyThl U Ha3HAYEHUE.

Cnucok B BepxHel yactu okHa (uneHtudukatop IDC LISTBOX) 6yner
MCIOJI30BAThCS JJIS BBIBOJIA COOOIICHUIA.

[Tons BBoma (mwaentudukaroper IDC SERVER, IDC CLIENT wu
IDC NUMBER) mnpenHa3HayeHbl MJjis BBOJAa HMEHH CEPBEpPa, C KOTOPBIM
YCTaHABJIMBAETCS CBS3b, UMEHH KJIMEHTA W KOJUYECTBA COOOIIECHUH, KOTOPOE
TpeOyeTcss OTHpPaBUTh M COOTBETCTBEHHO MPHUHATH. MeTka ¢ Hammuceio "No
connection" (upentudukarop IDC_CURRENT CONN) Oynet ucnoiab30BaThCs
JUTSI BBIBOJIA MH(OPMAITUH O TEKYIIIEM COCTOSIHUH COSAMHCHHUSI.

Knonka "Connect" (uaentudukarop IDC CONNECT) npennazHaueHa
JUIsl YCTAaHOBKM CBs3UW C cepBepoM, a kHomka "Send and Receive" (uaen-
tudukarop IDC SEND)— nns 3amycka mpoiiecca IMOCBUIKA COOOIIEHUN U
npueMa oTBeToB Ha HuX. Haznauenune kHomku "Cancel", kak mosaraer aBTop, B
KOMMEHTAapUsIX HE HYXKIA€TCs, U B IaJIbHEHIIIEM OHA YIIOMUHAThCS HE Oy/IeT.

LobasneHue ghausnos, nodkoyeHue bubnuomek, obbseneHue
KOHCmMaHm u a5106arbHbIX nepeMeHHbIX

Ckommpyem B manky mpoekta nbcommon.h u NbCommon.lib u go6aBum
WX B IIPOCKT.

B okne Project Settings na Bkiagke Link B mome Object/library modules:
noaKIFoYnM Oubaroreky netapi3?2.lib.

[Toaxmounm 3aronoBok 6mbmoreku NbCommon B ¢aiinie ClientDlg.h:

/] ..

#include "nbcommon.h"

[17777777777777777777777777777777777777777777777777777777777
// CClientDlg dialog

B mnauane ¢aitma ClientDIg.cpp no00aBuM HEOOXOAMMBIE OOBSIBICHUS
KOHCTAHT ¥ TJI00aJIbHBIX MTEPEMEHHBIX
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#define MAX SESSIONS 254
#define MAX NAMES 254
#define MAX BUFFER 1024

HANDLE *hArray;

NCB *pncb;

DWORD dwIndex;

char szServerName [NCBNAMSZ] ;
char szClientName [NCBNAMSZ] ;
char Str[200] ;

LANA ENUM lenum;

OnpederieHuUe nepemMeHHbIX U yHKUUU-4YIeHO8 Kriacca
CClientDlIg

Hob6asum nepemennyro m_IsConnected tuna bool nns ykazanus, ObUI0 Jin
yKe TPOU3BEACHO MOJKIIOYeHue K cepBepy. Takke, ucnoisb3ys ClassWisard,
no00aBuM 1eIyro nepeMeHHyo m Number, cBsizannyto ¢ nojieM IDC_ NUMBER,
YCTaHOBUB IIPEAEIIbI €€ u3MeHeHnus ot 1 no 20.

O0wsiBuM Tarke Qyskiuo SetConnected() myis U3MEHEHHS COCTOSIHUS
AJIEMEHTOB YIPABJICHUS B 3aBUCUMOCTH OT HAJIMYUS MOJKIIOUCHUS U QYHKIIUIO

Connect() st yCTaHOBKM COEIMHEHHS C CEPBEPOM Ha 3aJaHHOM HOMeEpE
LANA.

void SetConnected (bool IsConnected) ;
int Connect (PNCB pncb, int lana, char *server,
char *client);

Kon ¢ynakmuu SetConnected() (B daiine peanu3anuy Kiacca) MOXKET
BBITJISZIETh IPUMEPHO TaK:

void CClientDlg: :SetConnected (bool IsConnected)

{

m IsConnected = IsConnected;

GetDlgItem (IDC SEND) ->EnableWindow (IsConnected) ;
GetDlgItem (IDC NUMBER) ->EnableWindow (IsConnected) ;
GetDlgItem (IDC SERVER) ->EnableWindow (!IsConnected) ;
GetDlgItem(IDC CLIENT) ->EnableWindow (!IsConnected) ;
GetDlgItem(IDC CONNECT) ->EnableWindow (!IsConnected) ;

if (IsConnected)
{
char Str[180], Server[81l], Client[81];
GetDlgItem(IDC SERVER) ->GetWindowText (Server, 80);
GetDlgItem (IDC CLIENT) ->GetWindowText (Client, 80);
sprintf (Str, "Connected: Server: %s Client:%s",
Server, Client);
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//

GetDlgItem(IDC CURRENT CONN) ->SetWindowText (Str) ;

}
else
{
GetDlgItem(IDC CURRENT CONN)
->SetWindowText ("No connection");
}

Kon peanuzanuu ¢ynkiuun Connect():

// ®yuxmmsi: Connect

// YcTaHaRIMBaeT CoemMHEHMe C CEPBEPOM Ha BaJaHHOM HoMepe LANA.
// B nepepamHOM CTPykType NCB mose ncb event yxe BanoiHeHO
int CClientDlg: :Connect

{

(PNCB pncb, int lana, char *server, char *client)

pncb->ncb command = NCBCALL | ASYNCH;
pncb->ncb lana num = lana;

memset (pncb->ncb name, ' ', NCBNAMSZ) ;
strncpy ((char *)pncb->ncb name, client, strlen(client));

memset (pncb->ncb callname, ' ', NCBNAMSZ) ;
strncpy ((char *)pncb->ncb callname, server,
strlen(server));

if (Netbios(pncb) != NRC GOODRET)

{
sprintf (Str, "ERROR: Netbios: NCBCONNECT: %d",
pncb->ncb retcode) ;
((CListBox *)GetDlgItem(IDC LISTBOX))
->AddString (Str) ;
return pncb->ncb retcode;
}

return NRC GOODRET;

B xone ¢ynkmuu CClientDlg::OnlnitDialog() macTpoum TiIaBHOE OKHO

Auaiora mnepe €ro ICpBbIM IIOABICHHUCM:

//

//

// TODO: Add extra initialization here
GetDlgItem(IDC_SERVER)->SetWindowText(“TEST—SERVER");
GetDlgItem(IDC_CLIENT)->SetWindOWText("TEST—CLIENT");
SetConnected (false) ;
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OnpederneHue obpabom4yukos cobbimut

Tenepp HEOOXOMMO HaMMCaTh 0OPAOOTYUKU COOBITUH, TTOTyYaEMBbIX TJIaB-
HBIM JIMAJIOTOBBIM OKHOM Tpu Haxkatuu KHOmMok "Connect" (maeHTHpUKATOD
IDC_CONNECT) u "Send and Receive" (unentudukarop IDC_SEND).

OOpaboTunk Haxatus KHomnku "Connect" IOMKEH HHUIMAIU3UPOBATH
unrepdeiic NetBIOS, pacnpenenuts pecypcesl, 3arem gath komangy NCBCALL
nns kaxaoro Homepa LANA nHa cepBepe. Kornma coenuHenue co31aHO, OH
JOJIKEH OTMEHMUTh WM Pa30pBaTh HEYIABIINECS COEAUHEHUS.

CoOTBEeTCTBYIOUIMI KOJA MOXET BBIMJISAETh, Hampumep, Tak. CHauana
omnuiieM HeoOXxoauMble TepeMeHHble. B mepemennyro pLB nns ymoGcrtBa
3aMuIleM aJpec OKHA JJIsl BBIBOJIa COOOLIEHU M

DWORD dwNum;
DWORD i;
CListBox * pLB = ((CListBox *)GetDlgItem(IDC LISTBOX)) ;

JHanee mepeunciaum u cOpocum Bce Homepa LANA, a Takxke 3aiOMHUM
UMeHa cepBepa U kimeHrta. B cimydae, ecnin HomepoB LANA He oOHapy)eHO
(Hampumep, eciM B CUCTEME He ycTaHoBlieHa mnojaepxkka NetBIOS), wbi
CliellaéM HEaKTHMBHBIMHM BCE BJIEMEHTHI yIpaBieHus, kpome kHorku Cancel, u
3aBepmuM padboTy (yHKIMU. B ciydae HEYCHENHOTO 3aBEPIICHUS BHI30BA
dbyaknun NetBIOS B oxHO BBIBOAMTCS cHopMUpOBaHHOE €10 COOOIICHHE 00
OIInOKe.

if (LanaEnum(&lenum) != NRC GOODRET)
{
if (*NbCommonErrorMsg)
pLB->AddString (NbCommonErrorMsg) ;
sprintf (Str, "LanaEnum failed with error %d:",
GetLastError()) ;
pLB->AddString (Str) ;
return;

}

if (lenum.length == 0)

{
pLB->AddString ("Sorry, no existing LANA...");
GetDlgItem(IDC SERVER) ->EnableWindow (false) ;
GetDlgItem (IDC CLIENT) ->EnableWindow (false) ;
GetDlgItem (IDC CONNECT) ->EnableWindow (false) ;
return;

}

if (ResetAll (&lenum, (UCHAR)MAX SESSIONS,
(UCHAR) MAX NAMES, FALSE) != NRC GOODRET)
{

if (*NbCommonErrorMsg)
pLB->AddString (NbCommonErrorMsg) ;
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}

sprintf (Str, "ResetAll failed with error %d:",
GetLastError());

pLB->AddString (Str) ;

return;

GetDlgItem (IDC SERVER) ->GetWindowText (szServerName,

NCBNAMSZ) ;

GetDlgItem (IDC CLIENT) ->GetWindowText (szClientName,

NCBNAMSZ) ;

Tenepp pazMecTuM B NaMSTH MAacCUB JIECKPUIITOPOB COOBITHH, a Takke
MaccuB cTpyktyp NCB. [ns xaxmgoro Homepa LANA co3gaaum oOBEKT TUIA

"coObiTe" M mponmmeM ero B cTpykrype NCB. /lo6aBuM mMs KiIMEHTa K
Homepy LANA u Bb13oBeM (yHkiuto Connect, 4TOObI TOMBITATHCA CBA3ATHCS C
CEPBEPOM.
hArray = (HANDLE *)GlobalAlloc (GMEM FIXED,
sizeof (HANDLE) * lenum.length) ;
pncb = (NCB *)GlobalAlloc (GMEM FIXED | GMEM ZEROINIT,
sizeof (NCB) * lenum.length);
for(i = 0; i < lenum.length; i++)

{

}

hArray[i] = CreateEvent (NULL, TRUE, FALSE, NULL) ;
pncb[i] .ncb event = hArrayl[i];

AddName (lenum.lana[i] , szClientName, (int *)&dwNum) ;
if (*NbCommonErrorMsg)
pLB->AddString (NbCommonErrorMsg) ;
Connect (&pncb[i], lenum.lana[i], szServerName,
szClientName) ;

Jloxxaemcs, moka Mpor30MIeT CoOeTMHEHNE XOTs Obl Ha 01HOM HoMepe LANA:

dwIndex = WaitForMultipleObjects (lenum.length, hArray,

if (

{

}

else

{

FALSE, INFINITE) ;
dwIndex == WAIT FAILED)

sprintf (Str, "ERROR: WaitForMultipleObjects: %d4d",
GetLastError());
pLB->AddString (Str) ;

// Ecim ycrneumo xoTst 6b OOHO COeOMHEHMEe, OCTAaJIbHEBIe
// MBI paspsBaeM. JMcnombsyeM COeIMHEHMe, BOSBpPAalleHHOEe
// WaitForMultipleObjects.

// OcrarpHble, €CJIM OHM HEe YCTAaHOBJIEHH ellle, OTMeHMM
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for(i = 0; i < lenum.length; i++)

{
if (i != dwIndex)
{
if (pncb[i] .ncb cmd cplt == NRC PENDING)
Cancel (&pncb[i]) ;
else
{
Hangup (pncb[i] .ncb lana num,
pncb[i] .ncb 1lsn) ;
if (*NbCommonErrorMsg)
pLB->AddString (NbCommonErrorMsg) ;

}
}
sprintf (Str, "Connected on LANA: %d",

pncb [dwIndex] .ncb lana num) ;
pLB->AddString (Str) ;
SetConnected (true) ;

}

O6pabotunk Haxkatuss kHomku "Send and Receive" (unentudukaTop
IDC_SEND) nocsutaer u noijiyyaet aanHsie. [Io 3aBepiieHMu OH MPOU3BOJIUT
OKOHYATENBbHYIO OYUCTKY. Jlanee mpuBOANTCS IPUMEPHBIN KO/,

CHauana onuiieM HeoOX0IUMbIe IEPEMEHHBIE:

char szSendBuff [MAX BUFFER] ;
DWORD dwBufferLen,
dwRet;
int i;
CListBox * pLB = ((CListBox *)GetDlgItem(IDC LISTBOX)) ;

OcBexaem 3HaUYCHUS MEPEMEHHBIX, CBSI3AHHBIX C 3JIEMEHTAMU YHPaBICHUS
JMajJoroBoro okHa. Jlajmee oTmpaBisieM TECTOBBIE COOOIICHHMS W TOJTydYaeMm
oTBeThl. BriBomum mHpopManuio o0 3ToM mpoliecce B OokHe auainora. Ilocne
ATOrO pa3pbIiBAEM COCIUHEHUE C CEPBEPOM:

UpdateData() ;

for(i = 0; i < m Number; i++)

wsprintf (szSendBuff, "Test message %034", i);
dwRet = Send (pncb [dwIndex] .ncb lana num,
pncb [dwIndex] .ncb 1lsn, szSendBuff,
strlen (szSendBuff)) ;
if (dwRet != NRC GOODRET)
if (*NbCommonErrorMsg)
pLB->AddString (NbCommonErrorMsg) ;
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sprintf (Str,
"Send failed with error %d, message number:",
GetLastError(), i);

pLB->AddString (Str) ;

break;

}

dwBufferLen = MAX BUFFER;
dwRet = Recv (pncb [dwIndex] .ncb lana num,
pncb [dwIndex] .ncb 1lsn, szSendBuff, &dwBufferLen) ;
if (dwRet != NRC GOODRET)
{
if (*NbCommonErrorMsg)
pLB->AddString (NbCommonErrorMsg) ;
sprintf (Str,
"Recv failed with error %d, meesage number:",
GetLastError(), 1i);
pLB->AddString (Str) ;
break;
}
szSendBuff [dwBufferLen] = 0;
sprintf (Str, "Read: '%s'", szSendBuff);
pLB ->AddString(Str);

}

Hangup (pncb [dwIndex] .ncb lana num,
pncb [dwIndex] .ncb 1sn);
if (*NbCommonErrorMsg)
pLB->AddString (NbCommonErrorMsg) ;

Hakonen, ocBoOOXIaeM 3aXBauy€HHBIE PECYpChl U M3MEHSIEM COCTOSIHUE
IJIABHOTO OKHA JUaJIora:

for(i = 0; i < lenum.length; i++)

{
DelName (lenum.lana[i] , szClientName) ;
if (*NbCommonErrorMsg)

pLB->AddString (NbCommonErrorMsg) ;

CloseHandle (hArray[i]) ;

}

GlobalFree (hArray) ;

GlobalFree (pncb) ;

SetConnected (false) ;
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lMpumep 1.3. Axo-cepeep NetBIOS, ucnonb3yrowul
yHKUuu o6pamHo20 ebi308a

PaboTa npuioxkeHus ocylecTBIsSeTCs 1Mo cieaylemMy cieHaputo. Cepsep
no0aBisieT cBoe UM K Kaxjaomy Homepy LANA Ha JaHHOM KOMIIBIOTEpE U
npociaymrBaer Kaxiabli HoMep LANA B oXuaaHuM 3ampoca KIIUEHTA.
OxunaHnue TMOAKIIOYEHUS KIUEHTOB MPOU3BOJUTCA C HCIOJIb30BAHUEM
MexaHu3Ma GyHKOMd oOpaTHOro BbI3oBa. Jlisi ceaHca CBS3U € KaXIbIM
KJINEHTOM CO3JA€TCsl OTAEJbHBIN MOTOK.

Omkpbimue rnpoekma

OTkpoiiTe Qaitn paboyero mpocTpaHCTBa 3aroTOBKH IMpoekta Server.dsw,
pacnonoxxeHHslil B qupekropun 01 NetBIOS\ServerCb\Starter.
[nasHoe Ouarno2o80e OKHO

HpO@KT OpraHuM30BaH KaK JIUAJIOTOBOC IPUIOKCHHUC C TJIaBHBIM OKHOM
ClIeayromero Byuaa:

&NETBIDS Echo-Server using callback functions ‘ ﬂ

Start

Server name: 4|

Cancel

Crucox B BepxHed uactu okHa (ugeHtudukatop IDC LISTBOX)
npeAHa3HaueH s BbiBoja cooOmeHuit. [lone BBoja (umaeHTudUKATOP
IDC SERVER) mnpennazHaueHO aJjis BBOJIa MMEHHM CeEpBEpa, MO KOTOPOMY
JOJDKEH 00pamaThCs KIUEHT JJ1sl OAKITFOYEHUS.

Knonka "Start" (upentuduxkarop IDC START) npennasnauena mis
3amycka ceppepa.

LobasneHue ghaunos, nodkodyeHue bubnuomek, obbseneHue
KOHCmMaHm u a5106arbHbIX nepemMeHHbIX

Ckommpyem B mamnky mpoekta (aitmer nbcommon.h u NbCommon.lib u
J00aBUM HX B MPOEKT.

B okne Project Settings na Biagke Link B mome Object/library modules:
noaKIFoYnM Oubaroreky netapi3?2.lib.

[Toaxmounm 3arosnoBok 6mdnorekun NbCommon B ¢aitnie ServerDlg.h:
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/] ...

#include "nbcommon.h"

[17777777777777777777777777777777777777777777777777777777777
// CServerDlg dialog

B wnauvane d¢aiina ServerDIlg.cpp no6aBum HeoOXoauMble OOBSIBICHUS
KOHCTAHT, TJI00aIbHBIX MIEPEMEHHBIX B OOBABICHUS TTI00aTHHBIX ()YHKIIHIA:

#define MAX_BUFFER 2048
char szServerName [NCBNAMSZ] ;

HWND hwnd LB; // Jinsa MCHONB3OBaHMsI B IIOTOKax

int Listen(int lana, char *name);
void CALLBACK ListenCallback (PNCB pncb) ;
UINT ClientThread (PVOID lpParam) ;

3necy mepemenHas hWnd LB HyxHa ans Toro, 4toObl (yHKIUH, HE
apisiromuecs: uienamu kiacca CServerDIlg, mmenn BO3MOXXKHOCTH BBIBOJWTH
uH(OPMAITHIO B OKHE JAuanora. [Ipm 3ToM OHU MOTYT OBITh BBI3BAHBI U3 JIPYTUX
noTokoB. HamoMHuM, 4T0 00BEKTHI Ki1accoB, Tpou3BoHbIX 0T CWnd (y Hac 3To
criucok IDC LISTBOX), He Moryt OBITh HCIOJb30BaHbI B JAPYIHUX MOTOKaX
HENocpeCTBeHHO. {11t aTOro Tpedyercs co3/laTh BPEMEHHbIN 00BEKT, NepeiaB
¢bynkuun FromHandle neckpuntop okHa, K KOTOPOMY MBI XOTHUM MOJYYUTb
noctyn. ['mobansHas nepemenHas hWnd LB u npennasnadena juist XxpaHeHUs
3TOTO JAECKPUIITOPA.

OnpederieHuUe nepemMeHHbIX U yHKUUU-4YIeHO8 Kriacca
CServerDlg

HobaBum mnepemennyro m IsStarted tuma bool st ykazanus, ObUT Jin
cepep 3anymieH. Jns ympaBienus cnuckom [DC LISTBOX co3maagum
nepemennyto m_ListBox tuna CListBox u cBs>keM ee co CIIUCKOM.

OO0bsiBuM  Takxke ¢ynknuo SetStarted() 181 HW3MEHEHUS COCTOSHUSA
AJIIEMEHTOB YIIPaBJICHUS B 3aBUCUMOCTH OT COCTOSIHUS CepBepa.

void SetStarted(bool IsStarted);

Kon peanuzanuu dyukiuu SetStarted () MoKeT BBITISAETh IPUMEPHO TaK:
void CServerDlg::SetStarted(bool IsStarted)

{

m IsStarted = IsStarted;

GetDlgItem(IDC SERVER) ->EnableWindow (!IsStarted) ;
GetDlgItem(IDC START) ->EnableWindow (!IsStarted) ;

B xome ¢ynkumm CServerDlg::OnlnitDialog() HacTpoum riaBHOE OKHO
Jasora nepeji ero NepBbIM MOSIBICHUEM:
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/] ...
// TODO: Add extra initialization here
GetDlgItem(IDC_SERVER)—>SetWindowText("TEST—SERVER");
SetStarted (false) ;

//

OnpedeneHue obpabom4yukos cobbimul

Tenepr HEOOXOAMMO Hamucarb O0OPAOOTYMK COOBITHS, MPOUCXOASIIETO
npu Haxatuu kHomnku "Start" (unentudukarop IDC START).

OOpaboTuuk  JAODKEH  uHUIManu3upoBarb  uHTepdeiic  NetBIOS,
pacnpenenuTh pecypcebl, 100aBUTh MMs cepBepa K Kaxaomy Homepy LANA.
Janee on caymaer kaxabli Homep LANA ¢ coOTBETCTBYIOIIMM OOpaTHBIM
BBI30BOM.

CoOTBETCTBYIOIIMM KOJ MOXET BBITJISAETh, Hampumep, Tak. CHauana
ONUIIEM HEOOXOJMMBIE MEPEMEHHbIE W HWHHUIHMAIU3UPYEM TIJI00aJIbHYIO
nepemeHHyro hWnd LB Tak, 4ro0bl (GyHKIHMM, BBITOJHSIOMMUECS B JIPYTUX
IOTOKaX, UMEJIU BO3MOXKHOCTb CO3/1aTh CCBUIKY JJI BbIBOJA MH(pOpMaLUU B
okHo m_ListBox:

LANA ENUM lenum;
int i,
num;
char Str[200];
hWwnd LB = m ListBox.m hWnd; //Ina mMcnone30BaHMsI B MNOTOKAaX

[anee mnepednciaOTCs W MHUOHAIA3UPYIOTCA Bce HoMepa LANA. B
Cllyyae, €CJIM TAaKOBBIX HE OOHapy»XeHO (BEpoOsTHEEe BCEro MOTOMY, YTO B
cucteMe He ycrtaHoBieHa mnozgjaepxka NetBIOS), motok cpasy mnpekpaimiaer
cBOIO paboTty. B cimydae HeycnemHoro 3aBepiieHus Bei3oBa GyHkiuu NetBIOS
B OKHO BBIBOJIUTCS C(HOPMUPOBAHHOE €10 COOOIIeHHnE 00 OnInoOKe.

if (LanaEnum(&lenum) != NRC GOODRET)
{
if (*NbCommonErrorMsg)
m ListBox.AddString (NbCommonErrorMsg) ;
sprintf (Str, "LanaEnum failed with error %d:",
GetLastError()) ;
m ListBox.AddString(Str);
return;

}

if (lenum.length == 0)

{

m ListBox.AddString("Sorry, no existing LANA...");
GetDlgItem(IDC SERVER) ->EnableWindow (false) ;
GetDlgItem (IDC START) ->EnableWindow (false) ;
return;
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if (ResetAll (&lenum, 254, 254, FALSE) != NRC GOODRET)
{

if (*NbCommonErrorMsg)

m ListBox.AddString (NbCommonErrorMsg) ;
sprintf (Str, "ResetAll failed with error %d:",
GetLastError());
m ListBox.AddString(Str);
return;

}

Tenepp 3amoMHUM UMs cepBepa B INIOOAIBHOW MEpPEMEHHOM, 100aBUM K

kaxxaomy Homepy LANA ums cepBepa U AaJdM KOMaHAY Ha MPOCTYIIMBaHHUE
COCIMHEHHUS:

GetDlgItem (IDC SERVER) ->GetWindowText (szServerName,
NCBNAMS?Z) ;

for(i = 0; i < lenum.length; i++)
{
if (*NbCommonErrorMsg)
m ListBox.AddString (NbCommonErrorMsg) ;
AddName (lenum.lana[i] , szServerName, &num) ;
Listen(lenum.lana[i], szServerName) ;

}

m ListBox.AddString("Server started");
SetStarted (true) ;

[nobanbHas ¢pyHkyus Listen

QOyHKIMS WHUIUMUPYET ACHHXPOHHOE IMPOCIYIIMBAHUE CETH C MOMOIIBIO

byHKIIMM 00paTHOTO BBI30BA. C ITOW LENBIO CO3AETCS M WHUIIUATH3UPYETCS
JUIST aCHHXPOHHOTO TPOCTYIINBaHus 21odanvhas ctpykrypa NCB. B ee momne
ncb post mnpomnuceiBaeTcs ¢yHkuus obpatHoro BbizoBa (ListenCallback),
KOTOpas Oy/eT BBI3BIBATHCS MPU OOpAIICHUU KIUEHTA 32 OAKITIOYCHUEM.

CoOTBETCTBYIOIINIA UCXOAHBIN KO MOXET BBITJIAIETh IPUMEPHO TAK:

int Listen(int lana, char *name)

{

PNCBpncb = NULL;
pncb = (PNCB)GlobalAlloc

(GMEM FIXED | GMEM ZEROINIT, sizeof (NCB));
pncb->ncb command = NCBLISTEN | ASYNCH;
pncb->ncb lana num = lana;
pncb->ncb post = ListenCallback;

// ViMs1, C KOTOPHM KJIMEHTH OYyOyT COeIVHSITBCS
memset (pncb->ncb name, ' ', NCBNAMSZ);
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strncpy ( (char *)pncb->ncb name, name, strlen(name));

// ViMst xomeHTa,

// '*' OBHauaeT, UTO NpPMMEM COeIMHEHMe OT JHOOOI'O KIMEeHTAa
memset (pncb->ncb callname, ' ', NCBNAMSZ) ;

pncb->ncb callname[0] = '*';

if (Netbios(pncb) != NRC GOODRET)

{
char Str[200]
CListBox * pLB
(CListBox *) (CListBox::FromHandle (hWnd LB)) ;

|

sprintf (Str, "ERROR: Netbios: NCBLISTEN: %d",
pncb->ncb retcode) ;

pLB->AddString (Str) ;

return pncb->ncb retcode;

}

return NRC GOODRET;

}

QyHKUUS aCUHXPOHHO20 0bpamHo20 8bi3oea ListenCallback

Jannrast QyHKIMS BBI3BIBACTCS TPU TOJOKUTEIBHOM pE3yibTaTe MpPOCITy-
IMBaHMS KJIHEeHTa. Eciu HET omuOOK, TO OHA CO3[aeT MOTOK IS pabOoTHI C
kaueHToM. [locie aToro naercs KoMaH1a Ha MPOI0JDKEHUE TPOCITYIIIBAHHUS.

Jlanee mnpuBOgUTCS €€ TpUMEpHBIA Kkox. OOparure BHUMaHUE, YTO
MIOCKOJIBKY MBI UCTIONb3yeM Onbmmoreky MFC, To nist 3amycka moToka J0bKHA
UCIOoJIb30BaThCs MeHHO GyHKkuus AfxBeginThread.

void CALLBACK ListenCallback (PNCB pncb)

{

if (pncb->ncb retcode != NRC GOODRET)
{
char Str[200];
CListBox * pLB =
(CListBox *) (CListBox: :FromHandle (hWnd LB)) ;

sprintf (Str, "ERROR: ListenCallback: %d",
pncb->ncb retcode) ;

pLB->AddString (Str) ;

return;

}

Listen (pncb->ncb lana num, szServerName) ;
AfxBeginThread (ClientThread, (PVOID)pncb) ;
return;
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[ nasHas hyHKUUS nomoka obcCry)xueaHusi KrueHma
ClientThread

KnueHTckuil mOTOK MOJIy4aeT JAaHHBIE OT KJIMEHTOB M OTIPABISIET HX
Hazan. Vcnonb3yroTcs Onokupyrone QyHKIUU NpUeMa U OTHPABKU JaHHBIX.
[ToTok paboTaeT, Moka HE 3aKPHIT CEAHC WIM MOKa HE MPOU30UIET OIIMOKa.
[Tepen Beixomom ctpyktypa NCB ocBoOokgaeTcsl.

Hwxe mnpuBOIUTCA COOTBETCTBYHOIIMUA HCXOIHBIA KOJA, JOCTaTOYHO
MOHSATHBIA U 0€3 KOMMEHTApPUEB.

UINT ClientThread (PVOID lpParam)

{

PNCB pncb = (PNCB) lpParam;

NCB ncb;
char szRecvBuff [MAX BUFFER] ;
DWORD dwBufferLen = MAX BUFFER,

dwRetVal = NRC GOODRET;
char szClientName [NCBNAMSZ+1] ;
char Str[200] ;
CListBox * pLB =
(CListBox *) (CListBox::FromHandle (hWnd LB)) ;

FormatNetbiosName ( (char *)pncb->ncb callname,
szClientName) ;
while (1)

{

dwBufferLen = MAX BUFFER;

dwRetVal = Recv(pncb->ncb lana num, pncb->ncb lsn,
szRecvBuff, &dwBufferLen) ;
if (dwRetVal != NRC GOODRET)
{
if (*NbCommonErrorMsg)
pLB->AddString (NbCommonErrorMsg) ;
sprintf (Str, "Recv failed with error %d",
GetLastError()) ;
pLB->AddString (Str) ;
break;
}
szRecvBuff [dwBufferLen] = 0;
sprintf (Str, "READ [LANA=%d] :
pncb->ncb lana num, szRecvBuff);
pLB->AddString (Str) ;

[¢)
|6SIIII

dwRetVal = Send(pncb->ncb lana num, pncb->ncb lsn,
szRecvBuff, dwBufferLen);
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if (dwRetVal != NRC GOODRET)
{
if (*NbCommonErrorMsg)
pLB->AddString (NbCommonErrorMsg) ;
sprintf (Str, "Send failed with error %d",
GetLastError());
pLB->AddString (Str) ;
break;
}
}
sprintf (Str,"Client '%s' on LANA %d disconnected",
szClientName, pncb->ncb lana num) ;
pLB->AddString (Str) ;

if (dwRetVal != NRC SCLOSED)

{

// HempegmycMoTpeHHast oumbka. CoemyHEeHre BaKphBaeTCs .

//
ZeroMemory (&ncb, sizeof (NCB)) ;

ncb.ncb command = NCBHANGUP;
ncb.ncb lsn = pncb->ncb lsn;
ncb.ncb lana num = pncb->ncb lana num;

if (Netbios(&ncb) != NRC GOODRET)

{

sprintf (Str, "ERROR: Netbios: NCBHANGUP: %d",

ncb.ncb retcode) ;
pLB->AddString (Str) ;
dwRetVal = ncb.ncb retcode;

}

GlobalFree (pncb) ;
return dwRetVal;

}

GlobalFree (pncb) ;
return NRC GOODRET;

}

lpumep 1.4. Ixo-cepsep NetBIOS, ocHoeaHHbIl Ha
moodesnu cobbimuli

PaccmarpuBaemMblii mpuMep — 3TO €LI€ OAWH BApPUAHT NIPOCTOrO 3XO-
cepBepa, OHAKO B KAYE€CTBE MEXaHU3Ma OIOBEIIECHUSA O 3aBEPILICHUN ONEepaliu

UCIIOB3YIOTCS cOObITHS Win32.

IlocnenoBaTenpHOCT,  JEUCTBUM  aHAJIOTMYHA  JEUCTBUSAM
00paTHOT'O BBHI30BA:

1. Ilepeuuncnsarorcs nomepa LANA.
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2. Kaxnpiit Homep LANA cOpacbiBaeTcs.

3. Wwms cepBepa nobasnsercs k kaxaoMy Homepy LANA.

4. Ha kaxnom Homepe LANA nHUIMupyeTcst NpoCiaylIuBaHuE.

[Ipu >TOM HEOOXOAMMO OTCIIEKMBATH BCE HEBBINOJIHEHHBIE KOMAH]IbI
OpOCIYIIMBAHUS,  YTOObI ~ CONOCTABUTh  3aBEpIICHHE  COOBITUS  C
cootBeTcTByOIMMHU  Oiokamu  NCB, WHUIMANU3UPYIOMIMMU  KOHKPETHYIO
KOMAaHJY.

[Iponiecc mpociylMBaHusi MPOU3BOJMUTCS B CIEUAIBHO CO3JaHHOM
paboueM TIOTOKe, 4YTOObI HE OJIOKMpOBaTh TIOTOK, OTBEYAIOUIMH 3a
MOJIb30BaTENbCKUN MHTEpderc. st ceanca CBA3M C KaKIbIM KIMEHTOM TaKXKe
CO3J1a€TCs OTAEIBHBIN ITOTOK.

Omkpbimue rnpoekma

OTkpoiite (aitn pabouero nmpocTpaHcTBa 3aroTOBKU MpoekTa Server.dsw,
pacnionoxxeHuslil B gupekropun 01 NetBIOS\ServerEv\Starter.

[ nasHoe duarioeo8oe OKHO

BHemHuit Buj TVIABHOTO JMAJIOTOBOTO OKHA, AJIEMEHTHI YIIpaBICHUS,
pacrnoioKeHHbIE Ha HEM, UX aTpUOYThl U HA3HAYEHUE HUYEM HE OTIUYAIOTCS OT
PAaCCMOTPEHHBIX B MPEIbIAYIIIEM IPUMEPE.

Cmucok (unentudukarop IDC LISTBOX) npeanaznaueH sl BbIBOJIA
coobmenwuii. [Tone BBoga (maentudukarop IDC_SERVER) npegnaznaueno s
BBOJla HMMEHHU CepBepa, MO KOTOPOMY JOJDKEH OO0pamarbcs KIUEHT JUIs
MOAKITFOUEHMUS.

Kunonka "Start" (uwapentuduxarop IDC START) mnpeanaznadeHa st
3aIrycKa cepepa.

LobasneHue ghaunos, nodkriodyeHue bubnuomek, obbserneHue
KoOHcmaHm u a5106arbHbIX nepeMeHHbIX

Cxonupyem B manky mnpoekrta ¢aiasl nbcommon.h u NbCommon.lib u
100aBUM KX B IIPOECKT.

B oxne Project Settings na Bknagke Link B mose Object/library modules:
noAKIoUYnM O6ubnroTeky netapi32.lib.

[Toaxmournm 3arooBok 6momorekn NbCommon B ¢aiinie ServerDIg.h:

/] ...

#include "nbcommon.h"

[1117777777777777777777777777777777777777/7777777777777777777
// CServerDlg dialog

B wnauane ¢aitma ServerDlg.cpp mo6aBuM HEOOXOAMMBIE OOBSIBICHUS
KOHCTAHT, IJ100JIbHBIX IEPEMEHHBIX U 00BSIBIICHUSI TTI00ATBHBIX (DYHKITUN:

#define MAX SESSIONS254
#define MAX NAMES 254
#define MAX BUFFER 2048
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char szServerName [NCBNAMSZ] ;
char Str[200];
HWND hWwnd LB; // Iins MCHONBSOBaHMsI B IIOTOKaxX

NCB *g Clients=NULL; //'no6aneHast cTpykTypa NCB mis KIMEHTOB

int Listen (PNCB pncb, int lana, char *name);
UINT ClientThread (PVOID lpParam) ;
UINT ListenThread (PVOID lpParam) ;

['mobanpnas mnepemenHass hWnd LB mnpegHazHaueHa it XpaHEHHS
neckpunropa okna criicka [IDC LISTBOX u Hy»XHa A7 TOTO, YTOOBI PYHKITUH,
BBITIOJTHSIOIINECS] B IPYTUX TIOTOKAX, UMEIH BO3MOKHOCTH BBIBOJUTH WH(OP-
MAIMIO B OKHE JUaora.

OnpederieHue nepemMeHHbIX U yHKUUU-4YIEHO8 Krlacca
CServerDlg

Job6aBum mnepemennyro m IsStarted tuma bool st ykazanus, ObuUT Jin
cepBep 3amnyiieH. [ns ynooctBa ynpasienus cnuckom IDC LISTBOX co3na-
nuM niepemennyto m_ListBox tuna CListBox.

OO0bsiBuM  Takxke ¢ynknuo SetStarted() 181 HW3MEHEHUS COCTOSHUSA
AJIEMEHTOB YIIPABJICHUS B 3aBUCUMOCTH OT COCTOSIHUS CEepBepa.

void SetStarted (bool IsStarted);

Kon ¢ynkmum SetStarted () (B (aiine peanuzammu) MOXKET BBITJISACTD
MPUMEPHO TaK:

void CServerDlg: :SetStarted(bool IsStarted)

{

m IsStarted = IsStarted;

GetDlgItem(IDC SERVER) ->EnableWindow(!IsStarted) ;
GetDlgItem (IDC START) ->EnableWindow (!IsStarted) ;

B xonme ¢ynkumm CServerDlg::OnlnitDialog() HacTpoum TIJIaBHOE OKHO
JMaIIoTa TIEpe] €ro MEPBHIM MOSBICHUEM:

/] ...
// TODO: Add extra initialization here
GetDlgItem(IDC_SERVER) ->SetWindowText ("TEST-SERVER") ;
SetStarted(false) ;

//

OnpederneHue obpabom4yukos cobbimut

Coznmagum 00pabOTUYMK COOBITHS, MMPOUCXOMASIIETO MPU HAKATUU KHOIKH
"Start" (mpentudukarop IDC START). OH momkeH COXpaHUTH JECKPHUIITOP
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okHa IDC LISTBOX nns wucnons3oBaHus B JPYyTMX IIOTOKAX, a TaKXKe

COXpaHUTh B TrJ00anbHOM TiepeMeHHON wums cepsepa. I[locme »3Toro on

WMHULMUPYET MPOILIECC MPOCIYLIIMBAHUS B OTAEIBHOM paboyeM MOTOKE.
Hcxoanbiid KO MOKET BBITJISIAETh TaK:

void CServerDlg: :0OnStart ()
{
hWwnd LB = m ListBox.m hWnd;
GetDlgItem (IDC SERVER) ->GetWindowText (szServerName,
NCBNAMSZ) ;
AfxBeginThread (ListenThread, NULL) ;
SetStarted (true) ;

}

[nasHas yHKUUSA nomoka nipocnywusaHus ListenThread

Oynkums ListenThread nomkaa maunmuanusupoBath nHTepdeiic NetBIOS,
pacmpenenuTh pecypcebl, 100aBUTh UMS cepBepa K Kaxaomy Homepy LANA.
3aTeM OHa J1aeT aCHHXPOHHYIO KOMaHAy ciymaTh Kaxaomy LANA, ucnons3ys
cOOBITHS, W KIET, MOKa coObITHEe HEe cpaboraer. B oTBeT Ha cpabaThiBaHHE
COOBITHS 3aITyCKAeTCsl OTJCNbHBIN MOTOK OOCITYKHBaHHSI KIMEHTA.

CooTBeTCTBYIOIIMKA KOJ MOJKET BBIMJIAAETh, Hampumep, Tak. CHadanma
OTHIIIEM HEOOXOANMBIE IEPEMEHHBIE:

PNCB pncb=NULL;
HANDLE hArray[64];
DWORD dwHandleCount=0,
dwRet;
int i,
num;

LANA ENUM lenum;

char Str[200] ;
CListBox* pLB =
(CListBox *) (CListBox::FromHandle (hWnd LB)) ;

3nech B niepeMeHHyto pLB 3anuceiBaeTcsl yka3aTeab Ha OKHO JIJisi BBIBOJIA
uH(popMaluu, JEHCTBUTEIbHBI B JaHHOM MOTOKE M IOJYYEHHBIH uepes
neckpuntop hWnd LB. B nanbheiiiem mbl OyJieM UCIIONIB30BaTh 3TOT MPUEM
0€3 IOMOIHUTENIbHBIX KOMMEHTaPHEB.

[anee mnepednciArOTCd M MHUOHAIA3UPYROTCA Bce HoMepa LANA. B
Cllyyae, €CJIM TAaKOBBIX HE OOHapy»XeHO (BEposTHEEe BCEro MOTOMY, YTO B
cucteMe He ycrtaHoBieHa mnozgjaepxka NetBIOS), motokx cpasy mnpekpaimiaer
cBOIO paboTty. B cimydae HeycnemHoro 3aBepieHus Bei3oBa GyHkiuu NetBIOS
B OKHO BBIBOJIUTCS C(HOPMUPOBAHHOE €10 COOOIIeHHE 00 OnIOKe.
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if (LanaEnum(&lenum) != NRC GOODRET)
{
if (*NbCommonErrorMsg)
pLB->AddString (NbCommonErrorMsg) ;
sprintf (Str, "LanaEnum failed with error %d:",
GetLastError()) ;
pLB->AddString(Str) ;
return 1;

}

if (lenum.length==0)

{
pLB->AddString ("Sorry, no existing LANA...");
return 1;

}

if (ResetAll (&lenum, (UCHAR)MAX SESSIONS,
(UCHAR)MAX NAMES, FALSE) != NRC GOODRET)
{

if (*NbCommonErrorMsg)
pLB->AddString (NbCommonErrorMsg) ;
sprintf (Str, "ResetAll failed with error %d:",
GetLastError());
pLB->AddString (Str) ;
return 1;

}

Teneppr pasmectum B mamsitu maccuB cTpykTtyp NCB (mo omnoit Ha
kKaxapii Homep LANA), cBsKeM €ro 3JeMEHThl C BHOBb CO3/IaHHBIMU
coObITUSIMU, J00aBUM K Kaxjaomy Homepy LANA wumsa cepBepa u Jaaum
KOMaHJy Ha NMPOCIYIIMBAHUE COCIUHECHUS:

g Clients = (PNCB)GlobalAlloc (
GMEM FIXED | GMEM ZEROINIT,
sizeof (NCB) * lenum.length);

for(i = 0; i < lenum.length; i++)
{
hArray[i] = g Clients[i] .ncb event =
CreateEvent (NULL, TRUE, FALSE, NULL);
AddName (lenum.lana[i] , szServerName, &num) ;
if (*NbCommonErrorMsg)
pLB->AddString (NbCommonErrorMsg) ;
Listen(&g Clients[i], lenum.lana[i]l, szServerName) ;

}

pLB->AddString ("Wait for connections");
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ITocnne sTtoro B OUKIJIC OXHMAACM IIOAKIIOYCHHA KIMCHTOB MW IJIA KaXOA0I'O
IMOAKIOYCHUA OPraHn3yCcMm O6CJ'IY)KI/IBaHI/Ie B OTACJIIBHOM IIOTOKC:

while (1)

{

// OnsipaHve MNOOKINOYEHMsT KIMEHTa

dwRet = WaitForMultipleObjects (lenum.length, hArray,
FALSE, INFINITE);

if (dwRet == WAIT_FAILED)

{
sprintf (Str, "ERROR: WaitForMultipleObjects: %d",
GetLastError());
pLB->AddString (Str) ;
break;
}

pLB->AddString("Client connected") ;

// TpoBepka Bcex CTPykKTyp NCB mis1 ompemeyieHmsi,

// mocTuruyia ym ycrnexa 6Gojilee, ueM OfHA CTPYKTypa.

// Ecym none ncb cmd plt He comepifT BHaYEHME

// NRC PENDING, BHAUMT CYIIECTBYEeT KIMEHT, HeOBXOomMOo
// coBmaTe NOTOK M BHIOEJMTL €My HOBYI CTPYKTypy NCB.
// Crapasi CTPpyKTypa MCIIOIBSYeTCsI [OBTOPHO.

for(i = 0; i < lenum.length; i++)

{

if (g Clients[i] .ncb cmd cplt != NRC PENDING)
{
pncb = (PNCB)GlobalAlloc (GMEM FIXED,
sizeof (NCB)) ;
memcpy (pncb, &g Clients[i], sizeof (NCB)) ;
pncb->ncb event = 0;

AfxBeginThread (ClientThread, (PVOID)pncb) ;

// Cobrrmme cOBpachBaeTcsi, HauMHaEM ele

// omHO mpociyumBaHyue

ResetEvent (hArray[i]) ;

Listen(&g Clients[i], lenum.lanal[il],
szServerName) ;
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B 3aBepmieHue (QyHKIMM OpraHU3yeM OCBOOOXKJICHHE 3aXBaY€HHBIX
pECYpCOB:

for(i = 0; i < lenum.length; i++)
{
DelName (lenum.lana[i] , szServerName) ;
if (*NbCommonErrorMsg)
pLB->AddString (NbCommonErrorMsg) ;
CloseHandle (hArray[i]) ;

}

GlobalFree(g Clients);

[nobarnbHas ¢pyHkuus Listen

OcHoBHasi 3amaya (QYHKIMHM — BbAATh KOMAaHAY AaCHUHXPOHHOTO
npociymuBanusa Ha ykazanHoM LANA. B nepenannoil crpykrype NCB mnosto
ncb_event ye NpUCBOCHO 3HaYEHUE JECKPUTITOPA COOBITHS.

Hcxoanbiil koa GyHKIMM:

int Listen(PNCB pncb, int lana, char *name)

{

char Str[200];
CListBox* pLB =
(CListBox *) (CListBox::FromHandle (hWnd LB)) ;

pncb->ncb command = NCBLISTEN | ASYNCH;
pncb->ncb lana num = lana;

// ViMs1, C KOTOPHM KIMEHTH OyOoyT COeIVHSITBCS
memset (pncb->ncb name, ' ', NCBNAMSZ);

strncpy ( (char *)pncb->ncb name, name, strlen(name));

// VMsi xymeHTa,
// '*' osHauaeT, 4YTO IprMeM COeIMHEHMe OT JIoOOIO KJIMEeHTAa
memset (pncb->ncb callname, ' ', NCBNAMSZ) ;
pncb->ncb callname[0] = '*';
if (Netbios(pncb) != NRC GOODRET)
{
sprintf (Str, "ERROR: Netbios: NCBLISTEN: %d",
pncb->ncb retcode) ;
pLB->AddString(Str) ;
return pncb->ncb retcode;

}

return NRC GOODRET;
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[ nasHas hyHKUUS nomoka obcCry)xueaHusi KrueHma
ClientThread

Knuentckuit motok Oeper ctpyktypy NCB u3 ceaHca coeivHEHUS U B
UKJIE, TIOKa HEe OYyJIeT 3aKpbIT, KIAET BXOIAIINX JaHHBIX, 3aTEM OTIPABISET UX
00paTHo.

[Tepen BeixomoM ctpykrypa NCB ocBoOokgaeTcsl.

Hwuxe npuBOAUTCS COOTBETCTBYIOIINUN UCXOAHBIN KOJI.

UINT ClientThread (PVOID lpParam)
{
PNCB pncb = (PNCB) lpParam;
NCB ncb;
char szRecvBuff [MAX BUFFER],
szClientName [NCBNAMSZ + 1];
DWORD dwBufferLen = MAX BUFFER,
dwRetVal = NRC GOODRET;
char Str[200] ;
CListBox* pLB =
(CListBox *) (CListBox: :FromHandle (hWnd LB)) ;

//
// OTmnpaBka M IpueM COOOWEHI, IIOKA CeaHC He BaKphHIT
//
FormatNetbiosName ( (char *)pncb->ncb callname,
szClientName) ;
if (*NbCommonErrorMsg)
pLB->AddString (NbCommonErrorMsg) ;
while (1)
{
dwBufferLen = MAX BUFFER;
dwRetVal = Recv(pncb->ncb lana num, pncb->ncb lsn,
szRecvBuff, &dwBufferlen) ;
if (dwRetVal != NRC GOODRET)
{
if (*NbCommonErrorMsg)
pLB->AddString (NbCommonErrorMsg) ;
sprintf (Str, "Recv failed with error %d",
GetLastError());
pLB->AddString (Str) ;
break;

}

szRecvBuff [dwBufferLen] = 0;

sprintf (Str, "READ [LANA=%d]: '%s'",
pncb->ncb lana num, szRecvBuff);

pLB->AddString(Str) ;
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dwRetVal = Send(pncb->ncb lana num, pncb->ncb lsn,
szRecvBuff, dwBufferLen);
if (dwRetVal != NRC GOODRET)

{
if (*NbCommonErrorMsg)
pLB->AddString (NbCommonErrorMsg) ;
sprintf (Str, "Send failed with error %d",
GetLastError());
pLB->AddString (Str) ;
break;
}

}

sprintf (Str, "Client '%s' on LANA %d disconnected ",
szClientName, pncb->ncb lana num) ;
pLB->AddString (Str) ;

//
// ObBpaBoTka oumMBOK B XOOe YTEeHMsI WM Barmcu
//
if (dwRetVal != NRC SCLOSED)
{
ZeroMemory (&ncb, sizeof (NCB)) ;
ncb.ncb command = NCBHANGUP;
ncb.ncb lsn = pncb->ncb 1lsn;
ncb.ncb lana num = pncb->ncb lana num;
if (Netbios(&ncb) != NRC GOODRET)
{
sprintf (Str, "ERROR: Netbios: NCBHANGUP: %d ",
ncb.ncb retcode) ;
pLB->AddString (Str) ;
GlobalFree (pncb) ;
dwRetVal = ncb.ncb retcode;
}
}
//

// YoaneHue ImMHaMMYECKM BHOEJIEHHOM CTPYKTYypPhl NCB

//
GlobalFree (pncb) ;
return NRC GOODRET;
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lNMpumep 1.5. lNpunoxxeHue Osis1 NOCLISIKU U ripuemMa
delimazpaMM C UCrnosib308aHUeM
uHmepaetca NetBIOS

OOmeHn peiitarpaMMaMd — 3TO CHOCOO CBsA3M 0€3 yCTAaHOBIICHUS
JIOTUYECKOTO coelrHeHUs. OTInpaBUTENb MNPOCTO MOCBUIAET KaXAbId MAKET IO
cootBeTcTBYyronieMy umeHn NetBIOS. Ilpu 3ToM 1EIOCTHOCTh [aHHBIX U
NOPSAOK JOCTABKU HE TAPAHTUPYETCS.

PaccmaTpuBaemblii ipuMep — 3TO NPUIOKEHUE JJisi OOMEeHa JaerTarpam-
MaMH B C€TH C ucnojb3oBanueM unrepdeiica NetBIOS. OHo MOkeT BhICTYNATh
KAaK B POJIM OTHPABUTENS, TAK U B POJIM IPUEMHHKA AeHTarpamM. Peanu3oBaHbl
TPU BO3MOKHBIX BApUAHTA OTIPABKU JE€UTArpaMM:

1. OrmpaBka Ha onpesiefieHHOE (YHUKAIBHOE) UMSI.

2. OtnpaBka pAedTarpaMMbl Ha TpPYIIIOBOE€ HMs, TaK 4YTO €€ MOrYT

IIOJIyYUTb TOJIBKO IIPOLECCHI, 3aPErUCTPUPOBABIINE OTO UM

3. IlIupokoBemaTenabHas paccblika €€ M0 BCEH CETH.

[Iponiecc oTHpaBKM M HpHEMa NPOU3BOAUTCS B CHELUUAIBHO CO3JaHHOM
paboyem moOTOKe, uTOObI HE OJOKMpOBaTh IIOTOK, OTBEYAIOIIMHA 32
MIOJIb30BATEIILCKUN UHTEPPEIIC.

Omkpbimue rnpoekma

Otkpoiite  ¢aitn  paboyero  MPOCTpAHCTBA  3arOTOBKH  IPOEKTA
Datagram.dsw, pacnionoxennsiii B aupexkropun 01 _NetBIOS\NbDgram\Starter.

[ nasHoe Ouarnio2o80e OKHO

HpOCKT OpPraHnM30BaH KaK OHUAJIOTOBOC IIPHIIOKCHUC C TJIABHBIM OKHOM
CJICAYIOIICIO BHaA:

£z NETBIOS Datagram X

[T Feceive any
™ Feciever i~ Unigue LM, number

— Local name Sending delay [mas]: I
" Unique name I— " Broadcast I—

i~ Group name ™ One receiver Shart | E it

" Sender Al LANA numbers I_ Number of mezsages: I

Huxe NEPEUUCIIIOTCST OCHOBHBIC 9JICMCHTHI YIIPABJICHM, PACIIOJIOKCHHBIC
Ha I'NTaBHOM JIMAJIOT'OBOM OKHC IIPUJIOKCHUA, UX anI/I6YTBI N Ha3HA4YCHMUC.
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Crucox B BepxHed uactu okHa (uaeHtudukatop IDC LISTBOX)
npenHa3sHa4eH i BbIBoga cooOmieHuii. Kuomka "Start" (uwaenTtudukarop
IDC _START) — qys 3amycka mpoiiecca OTIpaBKY I MpreMa JehHTarpamu.

[lepexntouaTeny MO3BOJSIOT BBIOpaTh OAMH W3 CIEAYIOUIMX BapUaHTOB
paboThI:

OTIPaBJISITh WIM MOJydYaTh JEeWTarpaMMbl — PaJMOKHONKU C HIACHTHU-
¢ukaropamu IDC_SENDER u IDC_RECEIVER;

UCIONB30BaTh YHHKAIbHOE WM TPYIIOBOE HMMS — PAJAMOKHOIKH C
unentupukaropamu IDC_UNIQUE NAME u IDC_GROUP_NAME;
OTIPABISATh JeHTarpaMmbl HIMPOKOBEIIATEIHHO WM Ha KOHKPETHOE
uMs (YHUKaJIbHOE WM TPYINIOBOE) — PAaJUOKHONKU C HUJIEHTU(HUKATO-
pamu IDC_BROADCAST u IDC_ONE RECEIVER;

MCITIOJIB30BaTh Ui oOMeHa mHpopmaiueld KoHKpeTHbIn Homep LANA
WIN IPOCMaTPUBATh BCE.

[Tons BBOJa AOCTYIIHBI B 3aBHUCHMOCTH OT KOM6I/IH3HI/II/I BI)I6paHHI>IX
HepeKJHoaneneﬁ H ITIO3BOJIAIOT 3a4aTh:

ceTeBoe UMs (YHUKAJIbHOE WM IPYIIOBOE) — M0JIe BBOJA C UJIEHTU(DHU-
katopoM IDC_NAME;

ucnonb3dyeMbiii Homep LANA — nosne BBoga IDC_ LANA NUMBER;
uMs npuemHuka aeiitarpamm — nojie BBoga IDC_RECEIVER NAME;
KOJIMYECTBO OTIPABISEMbIX WM NPUHUMAEMBIX JAedTarpamMm — IoJIe
BBoja IDC_NUMBER MES;

3aJIepKKyY (B MC.) Mex 1y oTnpaBkamu — nosie BBoga IDC DELAY.

LobasneHue ghaunos, nodkrioyeHue bubnuomek, obbseneHue
KOHCmaHm u a5106arbHbIX nepemMeHHbIX

B npenioskeHHbIi CTapTOBBIN MPOEKT YK€ BKIFOUEHHI (haiiasl nbcommon.h
u NbCommon.lib,. moakmtouena Oubnmoreka netapi32.lib u 3aromoBok
oubmmoreku NbCommon B daitne DatagramDlg.h.

B nagane ¢aiina DatagramDIg.cpp n1o06aBieHb HEOOXOUMBIE OOBSIBICHUS
KOHCTAHT U TJI00aJTbHBIX MTEPEMEHHBIX.

#define MAX SESSIONS 254

#define MAX NAMES 254

#define MAX DATAGRAM SIZE 512

BOOL  bSender = FALSE, // TlpyeM wm oTnpaeka
bRecvAny = FALSE, // NpyayMaTe C JH0BOr0 MMEeHU

char

bUniqueName = TRUE, // YHMKaJIBLHOe WM I'PYIUIOBOE MMSI
bBroadcast = FALSE, // OTHpaBIsTE UMPOKOBEUATEIIEHO
bOnel.ana = FALSE; // WcnomesoBaTe omiH/Bce LANA

szLocalName [NCBNAMSZ + 1], // CeBoe NetBIOS mmMst
szRecipientName [NCBNAMSZ + 1]; // Vst mpueMHMKA
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DWORD dwNumDatagrams = 25, // UWiCio OTHpaBisieMbX OeifrarpaMM
dwOneLana, // HoMep LANA, eCJMM KOHKPETHBIA

dwDelay = 0; // 3Banmepxxa Mexmy OTIIPaBKaMi

HWND hDlg;
HWND hWnd LB; // DecKpumnTop OKHa BHEOHA IJISI [IOTOKOB

JIOTIOTHUTENBHO MOCTE 3TUX OOBIBICHUN CIEAYEeT TOMECTUTh OObSIBICHUS
rJ100aJIbHBIX (PYHKIUHN JJ11 OTIPABKU U MIpUEMa JielTarpamm:

int DatagramSend (int lana, int num, char *recipient,
char *buffer, int buflen);
int DatagramSendBC(int lana, int num, char *buffer,
int buflen);
int DatagramRecv (PNCB pncb, int lana, int num, char *buffer,
int buflen, HANDLE hEvent) ;
int DatagramRecvBC(PNCB pncb, int lana, int num,
char *buffer, int buflen, HANDLE hEvent) ;

UINT MainThread (PVOID lpParam) ;

M3HayvarnbHas oyHKUUOHaIbHOCMb CmMapmoego:2o rpoekma

Jns m30aBieHus MOJIB30BATENIsl OT HEKOTOPOTO KOJUYECTBA PYTUHHOU
paboThl aBTOp YK€ N00aBWIJI B CTAPTOBBIM MPOEKT HEKOTOPYIO (DYHKIIMOHAJb-
HOCTb, & UMEHHO:

e B ¢aiin peanmmzanuu knacca CDatagramDIg, kak TOJIbKO 4TO YITOMHHAIOCH,
00aBJIEHbl HEKOTOpPbIE KOHCTAHTHI M TEPEMEHHbIC, MPUYEM IMOCIEIHUE
MPOUHUIIMATIM3UPOBAHBI 3HAYCHHUSIMU 110 yMoJdaHuto. Takxke B (yHKIIUIO
OnlnitDialog() no6aBneH Ko 1yl KOPPEKTHOTO OTOOPaKEHHS AJIEMEHTOB
yIpaBJICHHS B Havajie paboThl MPOTPAMMBI.

e  C pamnoxnonkamu IDC SENDER u IDC _RECEIVER cBs3ana nepemen-
Hags m_Sender, go0aBiaeHbl OOpPaOOTYMKU COOBITUM, CBSI3AHHBIX C
M3MEHEHHUEM BbIOOpA ATUX KHOIIOK.

e Jlo6aBnena gynkius SetUI() mias u3MeHEeHUs JOCTYITHOCTH T€X WJIM WHBIX
AJIEMEHTOB YIIPABJICHUS B 3aBUCUMOCTH OT COCTOSIHUSI IPOTPAMMBI.

OnpeoderieHue rnepeMeHHbIX U pyHKUUU-4Y1IeHO8 Krlacca
CDatagramDlIg

Ham moTtpeOyioTcs mepeMeHHbIE IS CBSI3M C DJIEMEHTAMU YIPaBICHUS
[JIAaBHOT'O JIMAJIOTOBOT0 OKHA, X MapaMeTPhl YKa3aHbl B CJIEIYIOIIEH Tabulle.

3ameuanme: nepeMeHHasi m_Sender, Kak TOJIBKO YTO OBLJIO OTMEYEHO, YIKE
ObL1a 100aBIeHa MpY MOATOTOBKE CTAPTOBOIO MPOEKTA.
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Nnentudukarop Nms nepeMeHHOM Tun nepemeHHOU
IDC _LISTBOX m_ListBox CListBox
IDC_SENDER m_Sender int
IDC DELAY m_Delay nt
IDC_LANA NUMBER m_LanaNumber int
IDC_NUMBER MES m_Mes Number int

OObsBuM Taroke ¢pyHknuro RefreshValues() muist omepatnBHOTO M3MEHEHHUS
3HAQYEHUN OTUX TIEPEMEHHBIX B 3aBUCUMOCTH OT COCTOSIHUSI DJIEMEHTOB
yIpaBJeHUs.

void RefreshValues () ;

Kon peanmuzanuu pyukiuu RefreshValues() moxer BoITISIACTh, HAPUMED,
TaK:

void CDatagramDlg: :RefreshValues ()
{
UpdateData() ;
GetDlgItem (IDC NAME) ->GetWindowText (szLocalName,
NCBNAMSZ) ;
GetDlgItem (IDC RECEIVER NAME) ->
GetWindowText (szRecipientName, NCBNAMSZ) ;
dwNumDatagrams = m Mes Number;
dwOneLana = m LanaNumber;
dwDelay = m Delay;
bSender = (((CButton *)GetDlgItem(IDC SENDER)) ->
GetCheck()==1) ? TRUE : FALSE;
bUniqueName = (((CButton *)GetDlgItem(IDC UNIQUE NAME)) ->
GetCheck()==1) ? TRUE : FALSE;
bBroadcast = (((CButton *)GetDlgItem(IDC BROADCAST)) ->
GetCheck () ==1) ? TRUE : FALSE;

bOneLana = (((CButton *)GetDlgItem(IDC ALL LANA)) ->
GetCheck () ==1) ? FALSE : TRUE;
bRecvAny = (((CButton *)GetDlgItem(IDC RECV ANY)) ->

GetCheck()==1) ? TRUE : FALSE;

Kak ormeuanocek Bbiie, B koje ¢pynkuuu CDatagramDIg::OnlnitDialog()
y’K€ IpOU3BENECHA HACTpOHKa IJIABHOIO OKHA JMajora Iepel] €ro IEepBbIM
nosiBjieHueM. JIaHHBII y4acTOK KoJla JOCTaTOYHO OYEBUIEH, U C HHUM
IPeIaraeTcsi 03HAKOMUTBHCSL CAMOCTOSITENIBHO.
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OnpederneHue obpabom4yukos cobbimut

B npemioxkeHHOM cTapTOBOM IpoeKTe 0oJiblIasi 4YacTh MOJIb30BATEIbCKOTO
uHTepdeiica yxe peanuzoBana. B vactHOCTH, HanMcaHbl 00PaOOTYUKH COOBITHIA
CDatagramDIg::OnSender() u CDatagramDlg::OnReceiver(), a Takxke QyHKIIUS
CDatagramDlg::SetUI(), xoTopble OCYIIECTBISIIOT HAaCTpOWKY HHTepdeiica B
3aBHCHMOCTH OT CJI€JIaHHBIX YCTAaHOBOK.

Ham ocraercs co3gatb 00paOOTYMK COOBITHS, NPOUCXOIAIIETO MpU
Haxxatuu kHomku "Start" (upentuduxatop IDC START). OH nomkeH
coxpanuthb aeckpuntop okHa IDC LISTBOX nna ucnonp3oBaHusS B APYTrHX
MOTOKaX, a TaKK€ COXPAHUTh B TIOOATBHBIX MEPEMEHHBIX TEKYIIHE 3HAYCHHUS
HACTPOCK, CAeTaHHbIE B INIaBHOM OKHe. [locie 3Toro oH MHULIMUPYET MPOIECC
oOMeHa jeiiTarpaMMaMH B OTIEJILHOM paboyeM MOoToke (riaBHas (YHKIMS
notoka MainThread).

Hcxonnsiii kog oOpaboTunKa:

void CDatagramDlg: :0OnStart ()

{

// TODO: Add your control notification handler code here
hWwnd LB = m ListBox.m hWnd;
RefreshValues() ;

AfxBeginThread (MainThread, NULL);

}

BcriomozamerbHble a2riobarnbHble hyHKUUU

['maBHast GyHKIUS TMOTOKA JUIsl TIOCBUIKM WJIM TIpUEeMa JedTarpamm
ucrnosibdyer riobanpHbie  (pyHKIMu DatagramSend(), DatagramSendBC(),
DatagramRecv() u DatagramRecvBC().

@yuxyus DatagramSend.

@yHKIMS NEPECHUIAET IEUTArpaMMy YKa3aHHOMY IIPUEMHUKY HA 3aJaHHOM
Homepe LANA. Ilapamerpbl coorBeTcTBEHHO 3amaroT Homep LANA, HOmep
3apEruCTPUPOBAHHOIO JIOKAJILHOTO UMEHH, UMS MIPUEMHMKA, Oydep NaHHBIX U
€ro pasmep:

int DatagramSend(int lana, int num, char *recipient,
char *buffer, int buflen)

NCB ncb;
char Str[200];
CListBox* pLB =
(CListBox *) (CListBox::FromHandle (hWnd LB)) ;

ZeroMemory (&ncb, sizeof (NCB)) ;
ncb.ncb command = NCBDGSEND;
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ncb.ncb lana num = lana;
ncb.ncb num = num;

ncb.ncb buffer = (PUCHAR)buffer;
ncb.ncb length = buflen;
memset (ncb.ncb callname, ' ', NCBNAMSZ) ;

strncpy ( (char ;)ncb.ncb_callname, recipient,
strlen(recipient));

if (Netbios(&ncb) != NRC GOODRET)
{
sprintf (Str, "Netbios: NCBDGSEND failed: %d",
ncb.ncb retcode) ;
pLB->AddString (Str) ;
return ncb.ncb retcode;

}

return NRC GOODRET;

Dyuxyus DatagramSendBC.
OyHKIMS TOChIIAeT MUPOKOBEIATENbHYIO IeHTarpaMMy 10 KOHKPETHOMY
HoMepy LANA ¢ 1aHHOrO HOMEpa UMEHH:

int DatagramSendBC(int lana, int num, char *buffer,
int buflen)
{

NCB ncb;

char Str[200] ;
CListBox* pLB =
(CListBox *) (CListBox::FromHandle (hWnd LB)) ;

ZeroMemory (&ncb, sizeof (NCB)) ;
ncb.ncb command = NCBDGSENDBC;
ncb.ncb lana num = lana;
ncb.ncb num = num;

ncb.ncb buffer (PUCHAR) buffer;
ncb.ncb length = buflen;

if (Netbios(&ncb) != NRC GOODRET)
{
sprintf (Str, "Netbios: NCBDGSENDBC failed: %d",
ncb.ncb retcode) ;
pLB->AddString (Str) ;
return ncb.ncb retcode;

}

return NRC GOODRET;
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@yuxyus DatagramRecv.

®yHKIMs nojydaer Ha 3agaHHoM Homepe LANA nelitarpammy, Hampas-
JICHHYI0 TI0 MMEHH, MNPEJCTaBIEHHOM MapameTpoM num. IIpuHsTHIE NaHHBIE
KONUpYIOTCS B mpenocTtaBieHHblil Oydep. Eciu hEvent ne paBno 0, npuem
OCYLIECTBJISIETCS. ACMHXPOHHO C YKa3aHHbIM omucareseM cooObitusa. Ecnu
napametp num paseH OxFF, nmpuHMMaroTcss nedTtarpaMmmsl, NpeJHa3HAYEHHBIC
i mro6oro umenu NetBIOS, 3apeructpupoBaHHOIO IPOLECCOM.

int DatagramRecv (PNCB pncb, int lana, int num, char *buffer,
int buflen, HANDLE hEvent)

char Str[200] ;
CListBox* pLB =
(CListBox *) (CListBox::FromHandle (hWnd LB)) ;

ZeroMemory (pncb, sizeof (NCB)) ;
if (hEvent)
{
pncb->ncb command = NCBDGRECV | ASYNCH;
pncb->ncb event = hEvent;
}
else
pncb->ncb command = NCBDGRECV;
pncb->ncb lana num = lana;
pncb->ncb num = num;
pncb->ncb buffer = (PUCHAR)buffer;
pncb->ncb length = buflen;

if (Netbios(pncb) != NRC GOODRET)
{
sprintf (Str, "Netbos: NCBDGRECV failed: %d",
pncb->ncb retcode) ;
pLB->AddString (Str) ;
return pncb->ncb retcode;

}

return NRC GOODRET;

@ynkyus DatagramRecvBC.

@yHKIMA MMOdydaeT Ha 3agaHHOM Homepe LANA mmpokoBeniaTenbHyo
nertarpamMMmy. [IpuHSATHIE NaHHBIE KONMHMPYIOTCS B NPEIOCTaBICHHBIM Oydep.
Ecmu hEvent e paBHo 0, mpuemM OCYIIECTBISIETCS aCHHXPOHHO C YKa3aHHBIM
OIHCATEIEM COOBITHS.
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int DatagramRecvBC (PNCB pncb, int lana, int num,
char *buffer, int buflen, HANDLE hEvent)

{

}

char Str[200];
CListBox* pLB =

(CListBox *) (CListBox::FromHandle (hWnd LB)) ;

ZeroMemory (pncb, sizeof (NCB));
if (hEvent)
{
pncb->ncb command = NCBDGRECVBC | ASYNCH;
pncb->ncb event = hEvent;
}
else
pncb->ncb command = NCBDGRECVBC;
pncb->ncb lana num = lana;
pncb->ncb num = num;
pncb->ncb buffer = (PUCHAR)buffer;
pncb->ncb length = buflen;

if (Netbios(pncb) != NRC GOODRET)
{
sprintf (Str, "Netbios: NCBDGRECVBC failed:
pncb->ncb retcode) ;
pLB->AddString (Str) ;
return pncb->ncb retcode;

}

return NRC GOODRET;

[nasHas yHkUUsS ocHogHo20 nomoka MainThread

%d",

Oyukius MainThread mnunmanusupyer unrepgeiic NetBIOS, Boigenser
pecypesl. Ilocie 3Toro oHa oOTHpaBisieT WIM TNOJIy4YaeT AeWTarpaMMbl B
COOTBETCTBHH C 33JaHHBIMHU I0JIb30BATEIEM MapaMeTPaMHU.
Pa30epem OCHOBHBIE yUacTKU UCXOAHOro Koaa. CHavana onuileM HeoOXo-
JMMbIE TIEPEMEHHBIE:

LANA ENUM lenum;

int i, 3;
char szMessage [MAX DATAGRAM SIZE],
szSender [NCBNAMSZ + 1];
DWORD * dwNum = NULL,
dwBytesRead,
dwErr;
char Str[200] ;

CListBox * pLB =

(CListBox *) (CListBox::FromHandle (hWnd LB)) ;
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Janee mnepeuncisarorcss U cOpaceiBaroTrcsi Bce Homepa LANA. Eciou
TaKOBBIX HE OOHApY’>KEHO (HampuMmep, NOTOMY, YTO B CHUCTEME HE YCTAaHOBJICHA
noaaepkka NetBIOS), motok cpa3y mnpekpaiaer cBoro paboty. B ciydae
HEeyCHelmHoro 3aBeplueHus Bbi3oBa (yHkuuu NetBIOS B okHO BbIBOAHTCS
chopMUpPOBaHHOE €10 COOOIIEeHHE 00 OmMOKe.

if ((dwErr = LanaEnum(&lenum)) != NRC GOODRET)
{
if (*NbCommonErrorMsg)
pLB->AddString (NbCommonErrorMsg) ;
sprintf (Str, "LanaEnum failed: %d", dwErr);
pLB->AddString (Str) ;
return 1;

}

if (lenum.length==0)

{
pLB->AddString ("Sorry, no existing LANA...");
return 1;

}

if ((dwErr = ResetAll (&lenum, (UCHAR)MAX SESSIONS,
(UCHAR) MAX NAMES, FALSE)) != NRC GOODRET)
{

if (*NbCommonErrorMsg)

pLB->AddString (NbCommonErrorMsg) ;
sprintf (Str, "ResetAll failed: %d", dwErr);
pLB->AddString (Str) ;
return 1;

}

Teneppr pa3sMecTUM B MaMsITH MAacCHUB, JJEMEHTBHl KOTOPOro OyayT
coaepxxath Homepa NetBIOS nmen, nob6asneHnbpix Kk kaxxaomy LANA:

dwNum = (DWORD *)GlobalAlloc (GMEM FIXED | GMEM ZEROINIT,
sizeof (DWORD) * lenum.length) ;
if (dwNum == NULL)
{
sprintf (Str, "Out of memory");
pLB->AddString(Str) ;
return 1;

}

[TpousBoauM peructpaiuio cBoero uMeHu. Ecian Mbl cobupaemcs paboTarthb
TOJIbKO Ha oaHOoM HoMepe LANA, ums peructpupyercs TONbKO Ha 3TOM
HOMEpE, B IPOTHUBHOM CJIy4ae — Ha BCEX HOMEpax.
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if (bOneLana)

{

if (bUniqueName)
{
AddName (dwOneLana, szLocalName,
(int *) &dwNum[0]) ;
if (*NbCommonErrorMsg)
pLB->AddString (NbCommonErrorMsg) ;

}

else
{
AddGroupName (dwOneLana, szLocalName,
(int *)&dwNum[0]) ;
if (*NbCommonErrorMsg)
pLB->AddString (NbCommonErrorMsg) ;

}

else

{

for(i = 0; i < lenum.length; i++)

{

if (bUniqueName)
{
AddName (lenum.lana[i] , szLocalName,
(int *)&dwNuml[i]) ;
if (*NbCommonErrorMsg)
pLB->AddString (NbCommonErrorMsg) ;

}

else

{

AddGroupName (lenum.lana[i] , szLocalName,
(int *)&dwNuml[i]) ;
if (*NbCommonErrorMsg)
pLB->AddString (NbCommonErrorMsg) ;

}

Haxonen, ocymecTBisieM MOCBUIKY WJIM NpHEM AedTarpamm. J[aHHBIN
Y4acTOK KOJIa UMEET JOBOJIBHO OOJIBIION 00BhEeM, Ha3HAYCHHE €T0 OTACIBHBIX
YYaCTKOB MOSICHAETCS KOMMEHTAPHUSIMMU.

if (bSender) // IllocrulaeM merrarpaMMsl

{

if (bBroadcast) // liMpokoBemaTeNbHasT pPacCUIKa

{
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if (bOneLana)
{ // UmpoxopemaTensHast pacCEUIKA TOJNBLKO Ha ORHOM LANA
for(j = 0; j < dwNumDatagrams; j++)
{
wsprintf (szMessage,
"[%03d] Test broadcast datagram", j);
if (DatagramSendBC (dwOnelLana, dwNum[O0],
szMessage, strlen(szMessage)) != NRC GOODRET)
return 1;
Sleep (dwDelay) ;

}
}

else

{ // ImpoxoeemaTensHast OTHIpPaBKa Ha KaxmoM HoMepe LANA
// JIOKAJILHOM MAUNIHEI
for(j = 0; j < dwNumDatagrams; j++)

{

for(i = 0; i < lenum.length; i++)
{
wsprintf (szMessage,
" [%03d] Test broadcast datagram", j):;
if (DatagramSendBC(lenum.lana[i], dwNum[i],
szMessage, strlen(szMessage)) != NRC GOODRET)
return 1;

}

Sleep (dwDelay) ;

}
}
}
else // OrnpaBKa KOHKPETHOMY IIOJIy4YaTeJIo

{

if (bOnelLana) // OrmpaBka Ha KOHKPeTHHM HoMep LANA

{

for(j = 0; j < dwNumDatagrams; j++)
{
wsprintf (szMessage,
" [%03d] Test directed datagram", j);
if (DatagramSend (dwOneLana, dwNum[O],
szRecipientName, szMessage,
strlen(szMessage)) != NRC GOODRET)
return 1;
Sleep (dwDelay) ;
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else

{ // OrmpaBka HanpaBNEHHOT'O COOBWEHMST HAa KAKOOM
// HoMepe LANA JIOKQJILHOM MAUNHEI
for(j = 0; j < dwNumDatagrams; Jj++)

{

for(i = 0; i < lenum.length; i++)
{
wsprintf (szMessage,

"[%03d] Test directed datagram", j):;
sprintf (Str, "count: %d.%d", j,i):;
pLB->AddString (Str) ;
if (DatagramSend(lenum.lana[i], dwNum[i],

szRecipientName, szMessage,
strlen (szMessage)) != NRC GOODRET)
return 1;
}
Sleep (dwDelay) ;
}
}
}
}
else // NpuaymMaeM perrarpaMMel
{
NCB *ncb=NULL;
char **gzMessageArray = NULL;
HANDLE *hEvent=NULL;
DWORD dwRet;

// BeimesieHmMe MaccuBa CTPYKTyp NCB st nepemauy KaxgoMy

// NpyieMHMKY Ha KaxaoM HoMepe LANA

ncb = (NCB *)GlobalAlloc (GMEM FIXED | GMEM ZEROINIT,
sizeof (NCB) * lenum.length);

// BrimeneHme MaccmBa GydepoB BXOOSUMX OAHHBIX
szMessageArray = (char **)GlobalAlloc (GMEM FIXED,
sizeof (char *) * lenum.length);
for(i = 0; i < lenum.length; i++)
szMessageArray[i] = (char *)GlobalAlloc (GMEM FIXED,
MAX DATAGRAM SIZE) ;

// BhimeJyieHMe MacCHMBA OIMCATEeJIel COGHITIL IJIs
// aCVIHXPOHHOTI'O mpMeMa
hEvent =
(HANDLE *)GlobalAlloc (GMEM FIXED | GMEM ZEROINIT,
sizeof (HANDLE) * lenum.length);
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for(i = 0; i < lenum.length; i++)
hEvent [i] = CreateEvent (0, TRUE, FALSE, 0);

if (bBroadcast) // lmpokoBeuwaHme

{
if (bOneLana)
{ // CvmixpoHHEII IMPOKOBEUATEILHEI IIPUeM
// BHa yxasaHHOM HOMepe LANA
for(j = 0; j < dwNumDatagrams; j++)
{
if (DatagramRecvBC (&ncb[0], dwOneLana, dwNum[O0],
szMessageArray [0] , MAX DATAGRAM SIZE,
NULL) != NRC GOODRET)
return 1;
FormatNetbiosName ( (char *)ncb[0] .ncb callname,
szSender) ;
sprintf (Str, "%$03d [LANA %d] Message: '%s' "
"received from: %s", j, ncb[0].ncb lana num,
szMessageArray [0] , szSender) ;
pLB->AddString (Str) ;

}
}

else

{ // ACYBEXPOHHENI IMPOKOBEUATEJILHBI IIPMEM Ha KaKIOM
// mocTymnHOM HOMepe LANA. B ciiyyae ycriexa BHOAeTCsI
// coobuweHmne, mMHaue KOMAHOA OTMEHSIETCSI
for(j = 0; j < dwNumDatagrams; j++)

{
for(i = 0; i < lenum.length; i++)
{
dwBytesRead = MAX DATAGRAM SIZE;
if (DatagramRecvBC(&ncb[i], lenum.lanal[i],
dwNum[i] , szMessageArray[i],
MAX DATAGRAM SIZE, hEvent[i])
1= NRC GOODRET)
return 1;
}
dwRet = WaitForMultipleObjects (lenum.length,
hEvent, FALSE, INFINITE);
if (dwRet == WAIT FAILED)
{
sprintf (Str, "WaitForMultipleObjects failed: %d4d",
GetLastError()) ;
pLB->AddString (Str) ;
return 1;

}
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for(i = 0; i < lenum.length; i++)

{
if (ncb[i] .ncb cmd cplt == NRC PENDING)
{
Cancel (&ncb[i]) ;
if (*NbCommonErrorMsg)
pLB->AddString (NbCommonErrorMsg) ;
}
else
{
ncb[i] .ncb buffer[ncb[i] .ncb length] = 0;
FormatNetbiosName ( (char *)ncb[i] .ncb callname,
szSender) ;
sprintf (Str, "$03d [LANA %d] Message: '%s' "
"received from: %s", j, ncb[i] .ncb lana num,
szMessageArray[i], szSender) ;
pLB->AddString (Str) ;
}
ResetEvent (hEvent [i]) ;
}

}
}
}

else // lMpokOBellaHME OTKIIOYEHO

if (bOneLana)

{ // Bnoxmpyiupmi npyeMm neiTarpaMM Ha YKaBSaHHOM
// HOMepe LANA.
for(j = 0; j < dwNumDatagrams; j++)

{
if (bRecvAny)
{
// TlpyeM »OaHHEIX, NPefHABHAYEHHBIX JISI JIEOBOI'O
// vmeny NetBIOS B Tabinmle MMeH 3TOr'O IIpoLiecca.
if (DatagramRecv (&ncb[0], dwOnelLana, OxFF,
szMessageArray [0] , MAX DATAGRAM SIZE,
NULL) != NRC GOODRET)
return 1;
}
else

{ // DNpueMm pamEX, HaNpaBRJIGHHBX Ha Halle
// wvmst NetBIOS.
if (DatagramRecv (&ncb[0], dwOneLana,
dwNum[0] , szMessageArray [0],
MAX DATAGRAM SIZE, NULL)
1= NRC GOODRET)
return 1;
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FormatNetbiosName ( (char *)ncb[0] .ncb callname,
szSender) ;
sprintf (Str, "%03d [LANA %d] Message: '%s' "
"received from: %s", j, ncb[0].ncb lana num,
szMessageArray [0] , szSender) ;
pLB->AddString (Str) ;

}
}

else

{
// ACMHXPOHHEII IIPMEM HeMTarpaMM Ha KaXOoM NOCTYIIHOM
// HOMepe LANA. B ciiyuae ycnexa BHOAETCS
// coofueHme, mMHaue KOMAHIA OTMEHSIETCSI
for(j = 0; j < dwNumDatagrams; j++)

{

for(i = 0; i < lenum.length; i++)

{

if (bRecvAny)

// TlpyieM naHHEX, NPeAHASHAYEHHBX IJIsT JIEOBOI'O
// verm NetBIOS B TaGinmie MMeH 3TOr'O MpoLlecca
if (DatagramRecv(&ncb[i], lenum.lanal[i],
0xFF, szMessageArrayl[il,
MAX DATAGRAM SIZE, hEvent[i])
1= NRC GOODRET)
return 1;
}
else
{ // DNpueMm pammEX, HaNpaBRJIGHHEX Ha Halle
// vmst NetBIOS.
if (DatagramRecv(&ncb[i], lenum.lanalil,
dwNum[i] , szMessageArray[i],
MAX DATAGRAM SIZE, hEvent[il)
1= NRC GOODRET)
return 1;
}
}
dwRet = WaitForMultipleObjects (lenum.length,
hEvent, FALSE, INFINITE);
if (dwRet == WAIT FAILED)
{
sprintf (Str, "WaitForMultipleObjects failed: %d4d",
GetLastError()) ;
pLB->AddString (Str) ;
return 1;

}
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for(i = 0; i < lenum.length; i++)
{
if (ncb[i] .ncb cmd cplt == NRC PENDING)
Cancel (&ncb[i]) ;
else
{
ncb[i] .ncb buffer[ncb[i] .ncb length] = 0;
FormatNetbiosName ( (char *)ncb[i] .ncb callname,
szSender) ;
sprintf (Str,"%03d [LANA %d] Message: '%s' "
"from: %s", j, ncb[i] .ncb lana num,
szMessageArray [i], szSender) ;
pLB->AddString (Str) ;
}
ResetEvent (hEvent [i]) ;
}
}
}
}

// OumcTka
for(i = 0; i < lenum.length; i++)
{
CloseHandle (hEvent [i]) ;
GlobalFree (szMessageArray[i]) ;
}
GlobalFree (hEvent) ;
GlobalFree (szMessageArray) ;
}
// OumcTka
if (bOneLana)
{
DelName (dwOneLana, szLocalName) ;
if (*NbCommonErrorMsg)
pLB->AddString (NbCommonErrorMsg) ;

}

else

{

for(i = 0; i < lenum.length; i++)

{

DelName (lenum.lana[i] , szLocalName) ;
if (*NbCommonErrorMsg)
pLB->AddString (NbCommonErrorMsg) ;
}

}

GlobalFree (AwNum) ;
return O0;
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NMepeHanpaBurtenb

lMpumep 2.1. NMpumep co3zBaHus ¢hatna no UNC-coeQuHeHUrO

[Mpunoxkennss Win32 wmoryt wucnons3oBaTh API-¢pynkmuum CreateFile(),
ReadFile() u WriteFile() nnst co3manusi, OTKpBITHS U W3MEHEHUS (DaAIoB MO
CeTM C HCNOJb30BaHMWEM IepeHanpasuTens. [lpennmaraemeli  mpumep
JEMOHCTPUPYET OCHOBHBIE IEUCTBUS, KOTOPBIE JOKHA BBIIOJHUTH IPOrpaMma
JUISl TIOJTy4YEeHUsl 0CTyna K (ailly ¢ MCIOIb30BaHUEM JAaHHOTO MexaHu3ma. B
HeM coznaercs aitil mo UNC-coeAMHEHHIO U Ty1a 3allUChIBAETCS OHA CTPOKA.

Omkpbimue rnpoekma

OTtkpoiite (aiin pabouero mpocTpancTBa mpoekta Redirector.dsw,
pacnionoxeHHbii B aupektopun 02 Redirector\Starter.
[nasHoe Ouario2o080€e OKHO

B craproBoM mnpoekTe TIaBHBIA AHAJIOT TPHIOKEHHUS CIPOSKTUPOBAH
CIEeAYIOIUM 00pa3oMm:

&Eimple Redirector Example x|
Cerver name: I Open |
Faolder name: I ke |
File name: I

E st |
Strirg bo write:

Mo opened file

Hwxe mepednciieHbl OCHOBHBIC 3JIEMEHTHI YIIPABJICHHS, PACIOJIOKECHHBIC
Ha TJIABHOM JIMAJIOTOBOM OKHE IIPHIIOKEHHMS, X aTpUOyThl M HA3HAUCHHE.

B BepxHeil acTu 1HAIOrOBOTO OKHA PACIIONOKEH CITUCOK (MICHTH(UKATOD
IDC LISTBOX), npenna3HaueHHBIM I8 BbIBojga cooOmieHuid. Ilons BBoma
(upentuduxaropsl IDC_SERVER, IDC FOLDER, IDC FILE u IDC _STRING)
npeAHa3HaYeHbl COOTBETCTBEHHO JJIsi BBOJA HMMEHH CEpBepa, C KOTOPHIM
YCTaHABJIMBACTCS CBSA3b, MANKU Ha cepBepe, MMEHU (aiiina, KOTOPhIA TpeOyeTcs
CO3/1aTh, U CTPOKU, KOTOPYIO HAJIO TYy/1a 3aMKCcaTh, COOTBETCTBEHHO.
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Knonka "Open" (umentuduxatop IDC OPEN) npemnasnauena s
oTKpbITUsl (aitna, a kHomka "Write" (uaentuduxarop IDC WRITE) — nns
3alKiCH CTPOKU B (haidJ.

Hannuce (uaentudukarop IDC_CURRENT _FILE) Oyzaet ucnonb3oBarbest
JUTsl BBIBOJIa MH(OPMAIMU O TEKYILEM COCTOSHUM MOKIIOYEHUS.

OnpederneHue repeMeHHbIX U (hyHKUUU-YIeHo8 Kriacca
CRedirectorDlIg

OO0bsiBuM nepemennyto m_IsOpened tuma bool s ykazanus, ObuT K yxe
OTKpBIT (haiin, a Takke mnepemennyto m_FileHandle tuma HANDLE s
XpaHEeHUs IECKPUIITOpa OTKPBITOTO (haiiia.

OO0bsaBuM Takke ¢ynkmuio SetOpened() s HM3MEHEHHS] COCTOSHUSA
3JIEMEHTOB YIPABJICHUS B 3aBUCUMOCTH OT COCTOSIHHSI IOAKITIOUECHUS K CEPBEPY.

void SetOpened (bool IsOpened) ;

Kon peanuzaunu pynknuu SetOpened() MOKET BBITJIAIETh TPUMEPHO TaK:
void CRedirectorDlg: :SetOpened (bool IsOpened)

{

m IsOpened = IsOpened;

GetDlgItem (IDC WRITE) ->EnableWindow (IsOpened) ;
GetDlgItem (IDC STRING) ->EnableWindow (IsOpened) ;
GetDlgItem (IDC SERVER) ->EnableWindow (!IsOpened) ;
GetDlgItem (IDC FOLDER) ->EnableWindow (!IsOpened) ;
GetDlgItem (IDC FILE) ->EnableWindow (!IsOpened) ;

if (IsOpened)

{
char Str[200], Server[81l], Folder[81l], File[81];
GetDlgItem(IDC SERVER) - >GetWindowText (Server, 80);
GetDlgItem (IDC FOLDER) ->GetWindowText (Folder, 80);
GetDlgItem(IDC FILE) ->GetWindowText (File, 80);
sprintf (Str, "Opened file: \\\\%s\\%s\\%s",

Server, Folder, File);

GetDlgItem(IDC CURRENT FILE) ->SetWindowText (Str);

GetDlgItem (IDC OPEN) ->SetWindowText ("Close file");

}

else

{

GetDlgItem (IDC CURRENT FILE)->
SetWindowText ("No opened file");
GetDlgItem (IDC OPEN) ->SetWindowText ("Open file");
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B xone ¢pynkunn CRedirectorDlg::OnlnitDialog() HacTpoum riaBHOE OKHO
JMajiora nepejl ero NepBbIM MOSIBICHUEM:

//

// TODO: Add extra initialization here
GetDlgItem (IDC SERVER) ->SetWindowText ("localhost") ;
GetDlgItem(IDC FOLDER) ->SetWindowText ("MyShared") ;
GetDlgItem(IDC FILE) ->SetWindowText ("test.txt");
GetDlgItem (IDC STRING) ->

SetWindowText ("This is a test string");
SetOpened (false) ;

//

OnpederneHue obpabom4yukos cobbimut

Tenepp HEOOX0MMO HaMUCcaTh 0OPAOOTUUKU COOBITUH, MOJTyYaeMbIX TJIaB-
HbIM JIHQJIOTOBBIM OKHOM MpH Haxatuu KHOMOK "Open" (uaeHTHUDHUKATOP
IDC _OPEN) u "Write" (unentuduxarop IDC_WRITE).

OO6paboTtunk Haxkatus kHOmKU "Open" momkeH cobpath cTtpoky ¢ UNC-
UMEHEM OTKpbIBaeMoro ¢aiiaa U OTKPBITh €ro MOCPEJCTBOM BbI30Ba (DYHKIIMH
CreateFile().

[IpuMep NCXOAHOTO KOJA, BBITOIHSIOMIETO 3TH ACHUCTBHUS:

void CRedirectorDlg: :OnOpen ()
{
if (m IsOpened)
{
CloseHandle (m FileHandle) ;
SetOpened (false) ;
return;

}

char Str[256], ServerName[241], Server([81],
Folder[81], File([81];

GetDlgItem (IDC SERVER) ->GetWindowText (Server, 80);
GetDlgItem (IDC FOLDER) ->GetWindowText (Folder, 80);
GetDlgItem(IDC FILE) ->GetWindowText (File, 80);
sprintf (ServerName, "\\\\%s\\%s\\%s",

Server, Folder, File);

if ((m FileHandle = CreateFile(
ServerName, GENERIC WRITE | GENERIC READ,
FILE SHARE READ | FILE SHARE WRITE, NULL,
CREATE ALWAYS, FILE ATTRIBUTE NORMAL, NULL)) ==
INVALID HANDLE VALUE)

sprintf (Str, "CreateFile failed with error %d4d",
GetLastError()) ;
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((CListBox *)GetDlgItem(IDC LISTBOX)) ->
AddString (Str) ;

}

else

{
sprintf (Str, "Successfully opened: %s", ServerName) ;
((CListBox *)GetDlgItem(IDC LISTBOX)) ->

Addstring (Str) ;

SetOpened (true) ;

}

O6paboTunk HaxaTus KHONKU "Write" 3amuchIBa€T CTPOKY B OTKPBITHIN
daiin, ucons3ys pyukmuo WriteFile():

void CRedirectorDlg: :OnWrite()
{

char Str[121];

DWORD BytesWritten;

GetDlgItem (IDC STRING) ->GetWindowText (Str, 120);

if (WriteFile(m FileHandle, Str, strlen(Str),
&BytesWritten, NULL) == 0)
{

sprintf (Str, "WriteFile failed with error %d",
GetLastError());
((CListBox *)GetDlgItem(IDC LISTBOX)) ->
AddString (Str) ;

}

else

{

sprintf (Str, "Wrote %d bytes", BytesWritten);
((CListBox *)GetDlgItem(IDC LISTBOX))->
Addstring (Str) ;

Hakonern, co3gagum obpaboTunk Haxxatus kHomku "Cancel" n ocBoOo MM
TaM JICCKPUIITOP OTKPHITOTO (haiina:

void CRedirectorDlg: :OnCancel ()
{
// TODO: Add extra cleanup here
if (m IsOpened)
CloseHandle (m FileHandle) ;
CDialog: :OnCancel () ;
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NMoyTtoBbIE AWMKU

lpumep 3.1. [Ipocmou cepeep NoYMoeBbIX AWUKOS8

Cuenapuii paOOTBHl HAIIEro cepBepa [0 IMpeneia MPOCT: OH CO3/AaeT
MOYTOBBIN AWK C 33aJlaHHBIM WMEHEM U B OECKOHEYHOM ITMKJIE YHTAeT
MOCTYTAIOIINE TyAa COOOIIEHHUS, BRIBOJS UX HA DKPaH.

Omkpbimue rnpoekma
OTkpoiite (aitn pabodyero mpocTpaHcTBa 3aroTOBKH MpoekTa Serverl.dsw,
pacniosioxeHHbIi B tupektopun 03 Mailslot\Server1\Starter.

[ nasHoe Ouario2o80e OKHO

CrapToBBIif TNPOEKT MPEACTABISIET COO0OM AMATOTOBOE MPHIIOKEHUE C
[JIaBHBIM OKHOM CIIETYIOIIEro BUIA

#= simple Mailslot Server x|

Mat started

b ailzlot name: Start |

Huxe mepednciieHbl OCHOBHBIE DJIEMEHTHI YNPABIICHUS, PACIIOIOKEHHBIC
Ha TJIABHOM JMAJIOTOBOM OKHE MPHUJIOKEHHUS, UX aTpUOyThl U HA3HAYCHUE.

Crucok B BepxHelr dactu okHa (ero umaeHtudukarop IDC LISTBOX)
npenHa3HadeH s BbIBoJa coobOmieHuit. Ilome BBojma (maeHtuduxatop
IDC_MAILSLOT) npeana3znadeHo st BBOAa UMEHU CO3JaBAEMOT0 MIOYTOBOIO
amuka. Hagmues (maeatuduxatop IDC_CURRENT CONN) O6yneT ucnonb3o-
BaThCS IS BBIBOJIA MH(POPMAIIUH O TEKYIIEM COCTOSHUH MOAKITIOUCHHUS.

Knonka "Start" (upentudukatop IDC _START) mnpennaznauena mis
3aIrycKa cepepa.

Ob6mnserieHue arobarbHbIX NepeMeHHbIX U oyHKuuUU

Jlmst  Toro 4ToObl HE OJOKHPOBATH TIOJIB30BATEIBCKUN WHTEpQEHC
OpOrpaMMBbl, TMPOIECC UTEHUS HH(OPMALMKM W3 IOYTOBOTO SIIMKA OyIeT
OCYIIECTBIATHCSA B OTAEIBHOM IMOTOKE.

O6bsBuM B (paiine ServerlDlg.h rmaBHyro ¢QyHKIHIO 3TOro MOTOKA M
CTPYKTYPY [UIsl Iepe/lauu €l HE0OXOJMMBIX [TapaMeTPOB:
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struct ThreadArgs {
HANDLE ms;
HWND hwnd;

};

UINT ServeMailslot (LPVOID lpParameter) ;

[17777777777777777777777777777777777777777777777777777777777
// ServerlDlg dialog

Yepes mosie ms MBI OyzeM mepeaaBaTh ASCKPHUIITOP MOYTOBOTO SIIHUKA, a
yepe3 nmosie hWnd — neckpunrop okna criucka IDC _LISTBOX, nist Toro yTo0Ob1
pabouuii MOTOK WMENT BO3MOXKHOCTH BbIBOJA MHGOPMAIMM B TJIABHOM OKHE
HAIIIETO TIPHIOKECHHUS.

OnipederieHue nepemMeHHbIX U OyHKUUU-4YIEHO8 Krlacca
Server1Dlg

JobGaBum nepemennyro m_Mailslot tunma HANDLE jns  xpaHeHus
JECKPUIITOpA MOYTOBOIO SIlHMKa, a Takxke nepeMeHHyro m_pMailslotThread —
ykazarenb Ha CWinThread — 1151 TOro 4ToObl UMETh BO3MOXKHOCTh YIIPABICHUS
pabo4YMM MMOTOKOM.

HANDLE m Mailslot;
CWinThread* m pMailslotThread;

Hns  ympaenenust crnuckoM IDC LISTBOX co3maguM  nepeMEHHYIO
m_ListBox Tuna CListBox (uepe3 ClassWizard).

B xonme ¢ynxmuu ServerlDlg::OnlnitDialog() mactpoum ri1aBHOE OKHO
JMasiora mepel €ro MePBLIM MOSBICHUEM:

/] ...
// TODO: Add extra initialization here

GetDlgItem (IDC MAILSLOT) ->SetWindowText ("Myslot") ;
//

OnpedeneHue obpabom4yukos cobbimul

CozgaauM 00pabOTUYMKK COOBITHI, TPOUCXOASIINX PU HAKATUM KHOIKU
"Start" (mmentudukarop IDC START) u kaomku "Cancel" (umentudukarop
IDCANCEL).

O6pabotunk OnStart() co3maer Ha cepBepe MOUTOBBINA SIIUK C 3aJaHHBIM
uMeHeM. UToObI OH OBITT CO3/1aH HA JIOKAIBHOM KOMITBIOTEPE, B KAYECTBE UMEHH
cepepa B UNC-cTpoke yka3bIBaeTCsl TOUKA.

[Tocne aToro 3anonHseTCs enobdanvrasn ctpykrypa TA, co3maercs paboumnii
MIOTOK ISl YT€HUs, IPUYEM €ro TJIaBHOW (PYHKIIMH 3Ta CTPYKTypa IepeaacTcs
Kak mapamMeTp (uepe3 ykazatenb). HakoHel, jpemaeM HEaKTUBHBIMH HEKOTOPHIE
3JIEMEHTHI YIPaBJICHUS Ha IIaBHOM OKHE.

CoOTBETCTBYIOIIMIA KOJI MOXKET BBITJIAIETh, HAIIPUMED, TaK:
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void CServerlDlg: :OnStart ()

{

char ServerName[120], Mailslot[81];
char Str[200];

// CospaHme roOYTOBOI'C SIIKA
GetDlgItem (IDC MAILSLOT) ->GetWindowText (Mailslot, 80);
sprintf (ServerName, "\\\\.\\Mailslot\\%s", Mailslot);
if ((m Mailslot = CreateMailslot (ServerName, O,
MAILSLOT WAIT FOREVER, NULL)) ==
INVALID HANDLE VALUE)

sprintf (Str, "Failed to create a mailslot %d",
GetLastError()) ;
((CListBox *)GetDlgItem(IDC LISTBOX))->
AddString (Str) ;
return;
else
sprintf (Str, "Serving mailslot: %s", ServerName) ;
GetDlgItem(IDC CURRENT CONN) ->SetWindowText (Str) ;
sprintf (Str, "Mailslot %s was successfully created",
ServerName) ;
((CListBox *)GetDlgItem(IDC LISTBOX)) ->
AddString (Str) ;

TA.ms = m Mailslot;
TA.hWnd = m ListBox.m hWnd;

m pMailslotThread = AfxBeginThread (ServeMailslot, &TA);

GetDlgItem (IDC START) ->EnableWindow (false) ;
GetDlgItem(IDC MAILSLOT) ->EnableWindow (false) ;

O6paboTunk OnCancel() m10oKeH IpPEepBaTh BHIMOJIHEHHUE TTOTOKA YTCHUS U

3aKpBITh MOYTOBBIN SIIUK:
void CServerlDlg: :OnCancel ()

{

: :TerminateThread (m pMailslotThread,0) ;
CloseHandle (m Mailslot) ;
CDialog: :OnCancel () ;
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[nasHas cpyHKkuus nomoka ServeMailslot

st mepenaun ei mapameTpoB omwuineM B Hawane (aitna ServerlDIlg.cpp
TJI00ABHYIO CTPYKTYPY

struct ThreadArgs TA;

OyHKIMS B OECKOHEYHOM IMKIIE YUTaeT WHQPOPMAIHMIO W3 TOYTOBOTO
SIIIIMKA U BBIBOJIUT €€ B TJITABHOM OKHE ITPUJIOKEHHUS.
COOTBETCTBYIOIINI UCXOAHBIMA KOJI MOXET BBITJISICTh IPUMEPHO TAK:

UINT ServeMailslot (LPVOID lpParameter)
{
struct ThreadArgs *pTA =
(struct ThreadArgs *)lpParameter;
char buffer[256];
DWORD NumberOfBytesRead;
CListBox * pLB =
(CListBox *) (CListBox: :FromHandle (pTA->hwnd)) ;

pLB -> AddString ("Reading thread started");

// BeckoHeuHOe uTeHMe NaHHBIX

while (ReadFile (pTA->ms, buffer, 256, &NumberOfBytesRead,
NULL) != 0)

{

buffer [NumberOfBytesRead] = 0;
pLB->AddString (buffer) ;

}

pLB->AddString ("Reading thread finished");

return 0;

}

3ameyvaHusi 06 ucriosib308aHUU MOYMOBbIX AWUKO8 8
Windows 95 u Windows 98

[TouroBbie simuku B 3THX Bepcusax Windows, co3maHHBIE C MapaMeTpoM
MAILSLOT WAIT FOREVER, npu monsiTke uTeHUs OIOKUPYIOTCS BIUIOTH
J10 TOJy4YEHUS JaHHBIX, IOATOMY BapHaHT 3aKPbITHS ITOTOKA, MPEIJI0KEHHBIN B
JTAHHOM TIpUMepe, HE cpaboTaerT.

B »TOoM cnydae eMHCTBEHHBIHN CIOCOO CHATH MPUJIOKEHUE — Mepe3arpy3Ka
cucteMbl. YToObI pemuTh 3Ty MpoOJeMy, MOKHO 3aCTaBUTh CEPBEP OTKPHITH
omucarelb MOYTOBOIO SIIKUKA B OT/IETLHOM MOTOKE U OTIPABUTH JaHHBIE, YTOOBI
npepBarh OJOKUPYIONIMI 3amnpoc uTeHHs. Takoll BapHaHT MPUIIOKECHUS
yUTaTeNAM MpejuiaraeTcs pa3paborarh caMOCTOsITeNbHO. B mamke ¢
YIIPAXKHEHUSMU UMEETCSI KOHCOJIBHBIM BAPUAHT TaKOTO CEpBEpa.
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lMpumep 3.2. [Ipocmou kKnueHmM NO4YMoe8bIX SU,UKO8

JlaHHBI KIMEHT MPOCTO OTKPHIBAET HA YKa3aHHOM cepBepe TpeOyeMblit
MOYTOBBIN SIIMK U 3aMKACHIBACT TYy/1a 33/IaHHYIO IMOJIH30BATEIIEM CTPOKY.
Omkpbimue rnpoekma

Otkporite ¢aiin paboyero mpocrpaHcTBa 3aroToBku mpoekrta Client.dsw,
pacnonoxxeHHbIi B qupekropun 03 Mailslot\Client\Starter.
[nasHoe duanoz2o80e OKHO

CrapToBbIii POEKT, KaKk OOBIYHO, BBIMOJIHEH B BUJIE JIUAJOTOBOIO OKHA
CJIEYIOLLErO BUA

#i= Mailslot Client x|

Server name [. far lozalhost]; b ailzlat name:

String to zend:

Mo connection

Cmucok (uupentuduxarop IDC LISTBOX) mnpeanazHaueH [uisi BbIBOAA
coobuienuii. Ilons BBoga (upentuduxaropsl IDC_SERVER, IDC_MAILSLOT
u IDC _STRING) npenna3HaueHbl JJis BBOJAA HMEHH CEPBEPA, C KOTOPBIM
YCTaHAaBJIMBAETCA CBSI3b, MMEHU IIOYTOBOTO SIIMKA W CTPOKU COOOLIEHUS,
KOTOpOE TpeOyeTCsl OTIPABUTb.

Knonka "Connect" (uaentudurarop IDC CONNECT) npenna3znaueHa
JUIL  OTKPBITHSI TOYTOBOTO siuMka, a kHomka "Send" (uaeHTudUKATOD
IDC _SEND) — niis oTIipaBKu 3aIaHHOM CTPOKH.

Hannmuce (upentudpukarop IDC_ CURRENT CONN) wucnonbszyercs s
BBIBOJIa MH(POPMAIIUH O TEKYILIEM COCTOSHUM MOAKITIOUYEHUS.

OnpederieHue nepemMeHHbIX U yHKUUU-4YIeHO8 Kriacca
CClientDlIg

JobaBum nepemennyto m_IsConnected tuna bool nns ykazanusi, ObLI10 J1
yKe TPOU3BEJICHO MOJKJII0YEHUE K CEPBEPY, a Takxke nepeMeHHyro m Mailslot
tuna HANDLE st xpaneHus 1ecKpunTopa no4ToBOIO SIIHKA.
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bool m IsConnected;
HANDLE m Mailslot;

O0bsiBuM Tarke (yskiuo SetConnected() ayis U3MEHEHHS COCTOSIHUS
AJIEMEHTOB YIIPaBJICHUS B 3aBUCUMOCTH OT HAJIMYUS MMOKIIOUCHUSI.

void SetConnected (bool IsConnected);

[TpumepHnsrii kon peanuzarnuu pyakuuu SetConnected():
void CClientDlg: :SetConnected (bool IsConnected)

{

m IsConnected = IsConnected;

GetDlgItem(IDC SEND) ->EnableWindow (IsConnected) ;
GetDlgItem (IDC STRING) ->EnableWindow (IsConnected) ;
GetDlgItem (IDC SERVER) ->EnableWindow (!IsConnected) ;
GetDlgItem (IDC MAILSLOT) ->EnableWindow (!IsConnected) ;

if (IsConnected)

{
char Str[180], Server[8l], Mailslot[81];
GetDlgItem(IDC SERVER) ->GetWindowText (Server, 80);
GetDlgItem(IDC_MAILSLOT)->
GetWindowText (Mailslot, 80);
sprintf (Str, "\\\\%s\\Mailslot\\%s",
Server, Mailslot);
GetDlgItem (IDC CURRENT CONN) ->SetWindowText (Str) ;
GetDlgItem (IDC CONNECT) ->SetWindowText ("Reconnect") ;
}
else
{
GetDlgItem (IDC CURRENT CONN) ->
SetWindowText ("No connection") ;
GetDlgItem(IDC CONNECT) ->SetWindowText ("Connect") ;
}

B xonme ¢ynxnum CClientDlg::OnlnitDialog() HacTpoum riiaBHOE OKHO
JIaIIoTa TIEPe] €r0 MEPBHIM MOSBICHUEM:

/] ...
// TODO: Add extra initialization here
GetDlgItem(IDC SERVER) ->SetWindowText (".");
GetDlgItem (IDC MAILSLOT) ->SetWindowText ("Myslot") ;
GetDlgItem(IDC STRING) ->

SetWindowText ("This is a test string");
SetConnected (false) ;

//
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OnpederneHue obpabom4yukos cobbimut

Tenepr HeoOXoaMMO HamucaTh OOPAOOTYMKH COOBITHH, IMPOUCXOJSIINX
npu HaxaTuu KHONOK "Connect" (umentudukarop IDC CONNECT), "Send"
(unentuduxarop IDC_SEND), a Taxke knomku "Cancel" (umentudukarop
IDCANCEL).

OOpaboTunk HaxaTusi KHONKM "Connect" HOHKEH OTKPBITH YKa3aHHBIM
MOYTOBBIN SIIMK Ha yKa3aHHOM cepBepe. Ecnu coeamHeHue yke CO3/laHo, OH
JOHKEH pa3opBaTh TEKYIEe COCOUHEHHE, 4YTOObl JaTh IMOJIb30BATEIIO
BO3MOXXHOCTb OTKPBITH IPYIOM OYTOBBIN SLIHUK.

CoOTBETCTBYIOMIMIA KOJI MOXKET BBITJIAIETh, HAIPUMED, TaK.

void CClientDlg: :OnConnect ()

{

if (m IsConnected)

{
CloseHandle (m Mailslot) ;
SetConnected (false) ;
return;

}

char ServerName[180], Server[8l], Mailslot[81];
char Str[200];

GetDlgItem (IDC SERVER) ->GetWindowText (Server, 80);
GetDlgItem(IDC MAILSLOT) ->GetWindowText (Mailslot, 80);
sprintf (ServerName, "\\\\%s\\Mailslot\\%s",

Server, Mailslot);

if ((m Mailslot = CreateFile(ServerName, GENERIC WRITE,
FILE SHARE READ, NULL, OPEN EXISTING,
FILE ATTRIBUTE NORMAL, NULL)) ==
INVALID HANDLE VALUE)

sprintf (Str, "CreateFile failed with error %d4d",
GetLastError()) ;
((CListBox *)GetDlgItem(IDC LISTBOX)) ->
Addstring (Str) ;

}

else

{

sprintf (Str, "Successfully opened %s", ServerName) ;
((CListBox *)GetDlgItem(IDC LISTBOX)) ->

AddString (Str) ;
SetConnected (true) ;
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OO6paboTunk HaxaTuss KHONKH "Send" MpoCTO 3amMCHIBAET yKa3aHHYIO
[0JIb30BATEJIEM CTPOKY B TMOYTOBBIM smmk. Jlnsg pgoctynma K o SIIHMKY
UCIIOJIb3YETCSl €0 IECKPUNTOP, XpaHsuiics B nepemeHHoil m_Mailslot.

void CClientDlg: :OnSend ()
{

char Str[121];

DWORD BytesWritten;

GetDlgItem(IDC STRING) ->GetWindowText (Str, 120);

if (WriteFile(m Mailslot, Str, strlen(Str),
&BytesWritten, NULL) == 0)
{

sprintf (Str, "WriteFile failed with error %d",
GetLastError()) ;
((CListBox *)GetDlgItem(IDC LISTBOX)) ->
AddsString (Str) ;

}

else

{

sprintf (Str, "Wrote %d bytes", BytesWritten);
((CListBox *)GetDlgItem(IDC LISTBOX)) ->
Addstring (Str) ;

O6pabotunk OnCancel() 10JDKEH MPOCTO 3aKPBITh OYTOBBIN SIIHK:
void CClientDlg: :OnCancel ()

{

CloseHandle (m Mailslot) ;
CDhialog: :OnCancel () ;
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MmeHOBaHHbIe KaHanbl

B nmanHOM TeMe  paccMarpUBAalOTCSA  NPUMEPHl  UCIIOJIb30BAHUSA
VMEHOBAaHHbIX KaHAJIOB Ui OpPraHu3aldy IIepefadyd JaHHBIX  MEXIY
npunoxxeHusiMu. HeoOxoaumble cBeAeHHMsT 00 3TOM MpPOLECCE H3JI0KEHBI B
COOTBETCTBYIOILIEH I1aBe yueOHoro nocodus [7]. Beero paccmarpuBaercst TpH
npuMepa:

e  MHOI'ONOTOYHBIN IX0O-CEPBEP NMEHOBAHHBIX KAaHAJIOB;

®  KJMEHTCKOE MPWIOKEHUE I B3AUMOIACUCTBUS ITUM DX0-CEPBEPOM;

®  95XO-CEpBEp UMEHOBAHHBIX KaHAJIOB, pabOTAIOIUN B PEKUME NEPEKPBITOrO
BBOJ1a-BBIBOJIA.

lpumep 4.1. lMpumep MHO20MOMOYHO20 3X0O-cepaepa
UMeHOB8aHHbIX KaHas108

OTO OJMH M3 BO3MOXKHBIX BapHaHTOB CEpBEpa MMEHOBAHHOI'O KaHaia,
CHOCOOHOTO OOCITYKHBAaThb HECKOJBKO KIMEHTOB. OH (QYHKIMOHUPYET IIO
cnenyromeMy crenapuio. CepBep 3amyckaer ompezaeneHHoe ((PUKCHPOBAHHOER)
KOJIMYECTBO IMOTOKOB MO OOCITYKMBAHHUIO KIUEHTOB. B moToke mpu cozmanuu
KaHana nocpeAcTBOM Bbi3oBa ¢yHkiuu CreateNamedPipe() eit mepemaercs
napametp (nMaxInstances), yka3bIBaroluii, Kakoe KOJIWYECTBO SK3EMILIIPOB
KaHaja cepBep MOXKET IMOAJEPKMBaTh OJHOBpeMeHHO. [locie sToro cepmep B
[IUKJIC YUTACT U3 KaHalla COOOIIEHHUS U OTIIPABIIAET UX 0OpPATHO.

Omkpbimue rnpoekma

OTkpoiiTe Qaiin pabouero mpocTpaHCTBa 3arOTOBKHU mpoekTa Serverl.dsw,
pacnonoxxeHHsiit B gupexkropuu 04 Pipes\Serverl\Starter.
[nasHoe Ouaro2o80€e OKHO

[IpoekT nmpencraBisieT cOOOM UamOroBO€ MPUIIOKEHUE C TJIABHBIM OKHOM
CIEAYIOUIETO BUAA

&Eimple MNamed Pipe Server x|

Pipe name: Start |

M at started
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Hwxe mepedncieHbl OCHOBHBIE 3JIEMEHTHI YNPaBICHHS, PACHOJIOKEHHBIC
Ha IJ1aBHOM JHAIOTOBOM OKHE MPHJIOKEHUs, X aTpUOyTHl M Ha3HAYCHUE.

Cnucok (upentuduxarop IDC LISTBOX) mnpeagHaznaueH sl BbIBOAA
coobmienuil. [lone BBoma (maentudukarop IDC PIPE) npennasnaueHo s
BBojia uMmeHu cosgaBaemoro kaHana. Hanmucesr (IDC CURRENT CONN)
UCIIOJIb3YETCs JIJIsl BBIBOIA MHPOPMALIUU O TEKYIIEM COCTOSTHUU TOIKIIOUECHHUS.

Knonka "Start" (unentudukarop IDC START) npennaznauena pms
3amycka cepsepa.

Ob6nbsigrieHUe KOHCMaHm, 21106arbHbIX NepPeMeHHbIX U hyHKUUU

OO0bsiBuM B daiine Server1DIlg.h koHcTaHThI, 3amarlIMe KOJIUYECTBO
MOTOKOB JIJIsi OOCIIy>KMBaHUs KJIMEHTOB U pasmep Oydepa mpuema, a Takxke
IJIaBHYIO (DYHKIIMIO CO37]aBa€MbIX IOTOKOB M CTPYKTYpy HJisi Tepelayu eil
HEOOXOMMBIX TAPAMETPOB:

#define NUM PIPES 5
#define BUFFER SIZE 256

struct ThreadArgs {
HWND hwnd;
int Num;
char *pName;

};

UINT ServePipe (LPVOID lpParameter) ;

[17777777777777777777777777777777777777777777777777777777777
// ServerlDlg dialog

Yepes mone Num MbI OyjneM IepeaaBaTh HOMEp IIOTOKa, 4epe3 IoJie
pName — CTpOKy C MMEHEeM KaHaja, a depe3 mose hWnd neckpunrop okHa
ciucka IDC LISTBOX, uyTo0nl pabounii MOTOK MMEJ BO3MOXKHOCTH BBIBOJA
nH(pOpMaK B TIABHOM OKHE HAIIIETO ITPUIIOKCHHS.

OnpederieHuUe nepemMeHHbIX U yHKUUU-4YIeHO8 Kriacca
Server1Dlg

Jlo6aBum nepemennyto m_PipeName tuna HANDLE st xpanenus UNC-
CTPOKH C MOJIHBIM UMEHEM KaHaJa.

char m PipeName[128];

Hns  ynpaBnenusi cnuckoMm IDC LISTBOX co3manum  nepeMeHHYIO
m_ListBox tuna CListBox (uepe3 ClassWizard).
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B xome ¢ynkmum ServerlDlg::OnlnitDialog() macTpoum riaBHOE OKHO
JMaNIoTa TEPe]] €ro MEePBHIM MOSBICHUEM:

//

// TODO: Add extra initialization here
GetDlgItem(IDC PIPE) ->SetWindowText ("Mypipe") ;

//

OnpedeneHue obpabom4yukos cobbimul

Coznagum 00pabOTUMK COOBITHS, MPOUCXOASIIET0 MPU HAKATUU KHOIKH
"Start" (upentudukarop IDC_START).

O6pabotunk OnStart() dopmupyer UNC-CTpOKy C MOJHBIM HMEHEM
co3zaBaeMoro kaHaia. YtoObl OH ObUI CO3/IaH Ha JIOKAJIBHOM KOMIIBIOTEPE, B
KauecTBE MMEHHU CepBepa B CTPOKE YKA3bIBAETCS TOUKA.

[Tocne storo 3amyckaercs TpeOyemMoe KOJIMYECTBO pabOuMX IMOTOKOB IO
00CITy)KMBaHUIO KJIMEHTOB (KOJMYEeCTBO 3amaercsa koHcTanTtoi NUM PIPES).
JIns KaxkIoro MOTOKa 3alojHSAETCS COOTBETCTBYIOIIMI 3JIEMEHT MacCHUBa
2nobanvnelx cTpyktyp TA (omuchiBaeTcs Jiajiee), KOTOPBIA IepenaeTcsi €ro
rIaBHOM (YHKIIMKM Kak mapaMmerp. HakoHen, Mbl JejgaeM HEaKTHBHBIMH
HEKOTOPBIE 3JIEMEHTHI YIIPABJICHUS HA TJIABHOM OKHE.

COOTBETCTBYIOIIUNA KOJI MOKET BBITJISJIETh, HAIPUMED, TaK:

void CServerlDlg: :OnStart ()

{

char Pipe[81];
char Str[200];
int i;

GetDlgItem(IDC PIPE) ->GetWindowText (Pipe, 80);
sprintf (m PipeName, "\\\\.\\Pipe\\%s", Pipe);

sprintf (Str, "Serving Pipe: %s", m PipeName) ;
GetDlgItem(IDC CURRENT CONN) ->SetWindowText (Str) ;

// Cospamme noToka s KXOOT'O SK3eMIUIgpa KaHaja
for(i = 0; i < NUM PIPES; i++)
{

TA[i] .hWnd = m ListBox.m hWnd;

TA[i] .pName = m PipeName;

TA[i] .Num = i;

AfxBeginThread (ServePipe, TA+i);

}

GetDlgItem(IDC START) ->EnableWindow (false) ;
GetDlgItem (IDC PIPE) ->EnableWindow (false) ;
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[nasHas chyHKuus nomoka ServePipe

st mepenaun ei mapameTpoB omwuineM B Hawane (aitna ServerlDIlg.cpp
TJI00ATbHBIA MaCCUB CTPYKTYD:

struct ThreadArgs TA[NUM PIPES];

@OyHKIUs OO0CIyX)UBaeT TOJIbKO OJuH KaHai. CHayana OHa NOJIy4aeT
JECKpUTITOp KaHaja mocpeacTBoM BbizoBa ¢yHkinmuu CreateNamedPipe. ITocre
3TOr0 OHa B OECKOHEYHOM LHUKIE >KJIET MOJKIIOUEHUS KIUEHTa, YHUTAeT
uH(pOpMAIMIO U3 KaHalla U OTChUIAET €€ 00paTHO.

CoOTBETCTBYIOUIMI UCXOJHBIN KOJI MOKET BBITJISIIETh TAK:

UINT ServePipe (LPVOID lpParameter)
{
struct ThreadArgs *pTA =
(struct ThreadArgs *)lpParameter;
char Str[256];
CListBox * pLB =
(CListBox *) (CListBox: :FromHandle (pTA->hWwnd)) ;

HANDLE PipeHandle;
DWORD BytesRead;
DWORD BytesWritten;
CHAR Buffer[256];

sprintf (Str, "Thread [%d] started", pTA->Num);
pLB -> AddString (Str);

if ((PipeHandle = CreateNamedPipe (pTA->pName,
PIPE ACCESS DUPLEX,
PIPE TYPE BYTE | PIPE READMODE BYTE,
NUM PIPES, 0, 0, 1000, NULL)) ==
INVALID HANDLE VALUE)

sprintf (Str, "CreateNamedPipe failed with error %d",
GetLastError());

pLB -> AddString(Str) ;

return 0;

}

// ObcnyxmMBaHMe COeIMHEHM KJIIMEHTOB B GECKOHEUYHOM LIMKIIe
while (1)

{

if (ConnectNamedPipe (PipeHandle, NULL) == 0)

{

sprintf (Str, "ConnectNamedPipe failed with error %d",
GetLastError());
pLB -> AddString(Str);
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break;

}

// UTeHme DAHHBIX M OTIPABKA MX OBPATHO KIMEHTY,

// NOKa OH He BaKpOeT COeIMHEeHMe

while (ReadFile (PipeHandle, Buffer, sizeof (Buffer),
&BytesRead, NULL) > 0)

{

sprintf (Str, "Echo %d bytes to client",
BytesRead) ;
pLB -> AddString(Str) ;

if (WriteFile(PipeHandle, Buffer, BytesRead,
&BytesWritten, NULL) == 0)
{

sprintf (Str, "WriteFile failed with error %d",
GetLastError()) ;

pLB -> AddString(Str);

break;

}
}

if (DisconnectNamedPipe (PipeHandle) == 0)
{
sprintf (Str,
"DisconnectNamedPipe failed with error %d4d",
GetLastError());
pLB -> AddString(Str);
break;

}

CloseHandle (PipeHandle) ;
return 0;

}

lMpumep 4.2. [Ipocmou knueHM UMeHOB8aHHbIX KaHas08

JIlaHHBIN KIMEHT OTKPBHIBAET HA YKAa3aHHOM CEPBEpPE MMEHOBAHHBIN KaHal,
MOCBUIAET TyZJa 3aJaHHYIO IOJb30BATEIEM CTPOKY, YUTAET U3 KaHaja OTBET U
BBIBOJIMT €r0 B JUAJIOrOBOM OKHE. Bce neicTBus 1o mepechuike HHPOpMAIUH
JUISl TIPOCTOTHI 3[€Ch PEaIn30BaHbl B IIaBHOM MOTOKE mporpaMmbl. [loaromy
npyu OTCYTCTBUM OTBE€Ta OT cCepBepa mporpamma OynerT 3abJoKMpOoBaHa.
CryneHTaMm mpejuiaraercsi B KaYeCTBE yIPaKHEHUsI yCOBEPIICHCTBOBATh €€ TaK,
9TOOBI TMPOIECC OTHPABKH W TpHEMa JaHHBIX HE OJIOKUPOBAT HCIIOTHCHHE
MOTOKA MOJIh30BaTEILCKOT0 HHTEpderica.
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Omkpbimue ripoekma

OTtkpoiite daitn pabouero mpocTpancTBa 3arotoBku mnpoekra Client.dsw,
pacnionioxeHHbIi B tupekropun 04 Pipes\Client\Starter.
[nasHoe Ouarnoz2o8oe OKHO

['maBHOE OKHO CTapTOBOTO MPOEKTA UMEET CIICAYIONINI BHEITHUHN BU/I

&Named Pipe Client x|

Server name [, for localhost): Fipe name:

I Connect |

String to zend:
I Send and Receive |

Ma connection Cancel |

[lepeunciuM OCHOBHBIE 3JIEMEHTHI YNPABICHUS, PACIIOJIOKEHHBIE Ha
IJIABHOM JTMAJIOTOBOM OKHE MPUJIOKEHHUS, U UX Ha3HAYCHUE.

Cmucok (unentudukarop IDC LISTBOX) npeanaznaueH sl BbIBOJIA
coobmennit. Iloms BBoma (uaentudukaroper IDC SERVER, IDC PIPE wu
IDC STRING) mnpenna3zHaueHbl [JIsi BBOJa HMMEHHU CEpBEpa, C KOTOPHIM
yCTaHABJIMBAETCS CBSI3b, HMMEHH KaHaja W CTPOKH COOOIICHHS, KOTOpPOE
TpeOyeTcs: OTIPABUTh.

Knomnka "Connect" (unentuduxatrop IDC CONNECT) npennasznaueHa
UIsl OTKpeITHST KaHama, a kHomka "Send and Receive" (maentudukarop
IDC_SEND) — 15 oTnpaBKu 3aJJaHHON CTPOKH U MOJIyYEHHUS] OTBETA.

Hanmuce (mpentudukarop IDC CURRENT CONN) wucmons3zyercs s
BBIBOJIa MH(POPMAIIHU O TEKYIIEM COCTOSHUU MOIKIIOUCHUSI.

OnpederieHue nepemMeHHbIX U OyHKUUU-4IEHO8 Krlacca
CClientDlg

Hob6asum nepemennyto m_IsConnected tTuna bool mns ykazanusi, ObU10 JIH
y>Ke MPOU3BEICHO MOAKIIOYCHUE K CEPBEPY, a TaKKe nmepeMeHHyo m_Pipe tuma
HANDLE ny1s1 XpaneHust J€CKpUNTOPa OTKPHITOTO KaHaa.

bool m IsConnected;
HANDLE m Pipe;
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OO0bsiBuM Tarke ¢ynknuo SetConnected() st M3MEHEHUS COCTOSHHUS
AJIEMEHTOB YIIPaBJICHUS B 3aBUCUMOCTH OT HAJMYUS MOJKIIIOUCHUSI.

void SetConnected (bool IsConnected);

Kon peanuzanuun ¢pynkuun SetConnected() MOXET BBIMISAECTb, HAPUMED,
TaK:

void CClientDlg: :SetConnected (bool IsConnected)

{

m IsConnected = IsConnected;

GetDlgItem(IDC SEND) ->EnableWindow (IsConnected) ;
GetDlgItem (IDC STRING) ->EnableWindow (IsConnected) ;
GetDlgItem (IDC SERVER) ->EnableWindow (!IsConnected) ;
GetDlgItem (IDC PIPE) ->EnableWindow (!IsConnected) ;

if (IsConnected)

{
char Str[180], Server[8l], Pipel[81];
GetDlgItem(IDC SERVER) ->GetWindowText (Server, 80);
GetDlgItem(IDC PIPE) ->GetWindowText (Pipe, 80);
sprintf (Str, "\\\\%s\\Pipe\\%s", Server, Pipe);
GetDlgItem (IDC CURRENT CONN) ->SetWindowText (Str) ;
GetDlgItem(IDC CONNECT) ->
SetWindowText ("Disconnect") ;
}
else
{
GetDlgItem(IDC CURRENT CONN) ->
SetWindowText ("No connection") ;
GetDlgItem(IDC CONNECT) ->SetWindowText ("Connect") ;
}

B xonme ¢ynxnum CClientDlg::OnlnitDialog() HacTpoum riiaBHOE OKHO
JMasiora mepesi ero MepBbIM MOSBICHUEM:

//

// TODO: Add extra initialization here
GetDlgItem (IDC SERVER) ->SetWindowText (".") ;
GetDlgItem (IDC PIPE) ->SetWindowText ("Mypipe") ;
GetDlgItem(IDC STRING) ->

SetWindowText ("This is a test string");
SetConnected (false) ;

//
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OnpederneHue obpabom4yukos cobbimut

Tenepr HeoOXoaMMO HamucaTh OOPAOOTYMKH COOBITHH, IMPOUCXOJSIINX

npu Haxkatuu kHotok "Connect" (maeatudukarop IDC_CONNECT), "Send and
Receive" (unmentuduxarop IDC SEND), a taxxe xnomku "Cancel" (unen-
tugpukarop IDCANCEL).

O6pabotunk HaxkaTusi kKHONKHU "Connect" JOKEH MOAKIIOUUTH KIUEHTA K

yKa3aHHOMY KaHaJly Ha YKa3aHHOM cepBepe. Eciu coenuHeHue yxe co3gaHo, OH
JOJDKEH pa3opBaTh TEKYIEe COEAMHEHWE, YTOObl JaTh I0JIb30BATEIIO
BO3MOXHOCTb MOJKIIOUUTHCA K IPYrOMY KaHay.

KOI[ CTo pcain3al MOKCT BbITTIAACTb, HAIIPUMED, TaK:

void CClientDlg: :OnConnect ()

{

if (m IsConnected)

{
CloseHandle (m Pipe) ;
SetConnected (false) ;
return;

}

char ServerName[180], Server[8l], Pipel[81];
char Str[200];

GetDlgItem (IDC SERVER) ->GetWindowText (Server, 80);
GetDlgItem(IDC PIPE) ->GetWindowText (Pipe, 80);
sprintf (ServerName, "\\\\%s\\Pipe\\%s", Server, Pipe):;

if ((m Pipe = CreateFile (ServerName,
GENERIC WRITE|GENERIC READ, FILE SHARE READ,
NULL, OPEN EXISTING, FILE ATTRIBUTE NORMAL,
NULL)) == INVALID HANDLE VALUE)

sprintf (Str, "CreateFile failed with error %d4d",
GetLastError()) ;
((CListBox *)GetDlgItem(IDC LISTBOX)) ->
AddString (Str) ;

}

else

{

sprintf (Str, "Successfully opened %s", ServerName) ;
((CListBox *)GetDlgItem(IDC LISTBOX)) ->

AddsString (Str) ;
SetConnected (true) ;
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OOpabotunk Haxaruss kHomku "Send and Receive" 3ammceiBaer

YKa3aHHYIO ITOJIb30BATENIEM CTPOKY B IMEHOBAHHBIM KaHaJ, JOKUAACTCS OTBETA
Y BBIBOAUT €ro B OKHO BbIBOAA. JlIsi OOCTyIla K KaHajlly HCIOJIB3YETCs €ro
JECKPUIITOP, XpaHAluiicsa B nepeMeHHol m_Pipe.

void CClientDlg: :OnSend ()

{

char Str[121], Buffer[121];
DWORD BytesWritten, BytesRead;

GetDlgItem(IDC STRING) ->GetWindowText (Str, 120);

if (WriteFile(m Pipe, Str, strlen(Str), &BytesWritten,
NULL) == 0)
{

sprintf (Str, "WriteFile failed with error %d",
GetLastError());
((CListBox *)GetDlgItem(IDC LISTBOX)) ->
AddsString (Str) ;

}

else
{
sprintf (Str, "Wrote %d bytes", BytesWritten);
((CListBox *)GetDlgItem(IDC LISTBOX)) ->
Addstring (Str) ;

}

if (ReadFile(m Pipe, Buffer, sizeof (Buffer), &BytesRead,
NULL) != 0)
{

Buffer [BytesRead] = 0;
sprintf (Str, "Recieved %d bytes: %s",
BytesRead, Buffer);
((CListBox *)GetDlgItem(IDC LISTBOX)) ->
Addstring (Str) ;

}

else
{
sprintf (Str, "ReadFile failed with error %d4d",
GetLastError()) ;
((CListBox *)GetDlgItem(IDC LISTBOX)) ->
AddsString (Str) ;
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O6pabotunk OnCancel() 1oMKEH MPOCTO 3aKPHITh KaHAT:
void CClientDlg: :OnCancel ()

{
CloseHandle (m Pipe);
CDhialog: :OnCancel () ;

}

lpumep 4.3. NMpumep 3xo-cepsepa UMeHOBaHHbIX KaHas08,
pabomarouw,e20 8 pexxume rnepexKpbLImMo20
ee00a-ebie00a

OTo emie OJAMH MOJAXOJ K OpraHu3allii cepBepa MMEHOBAHHOI'O KaHaja,
CIOCOOHOTO 00CTY>KUBATh HECKOJIBKO KIIMEHTOB.

[lepekphIThbiii BBOA-BBIBOJ, — 3TO MEXAHM3M ACHHXPOHHOT'O BBITTOJIHEHHUS
¢bynkuunii urenus u 3anucu (ReadFile m WriteFile). @ynkuusm HE0OX0aMMO
nepenats cTpykrypy OVERLAPPED, kotopas 3aTem OyzeT HMCIOIb30BaHa IS
IOJTyYEHUsl Pe3yJIbTaTOB 3ampoca BBOAA-BbIBOAA C¢ mnomolibio API-¢pyHkiuun
GetOverlappedResult.

CepBep, Tak XK€, KaKk M NPEAbIAYIIMH, PACCUMTAH HAa OIPEIEICHHOE
KOJIMYECTBO KJIIMEHTOB (AJI IPOCTOTHI 334AETCSI KOHCTAHTOM).

Omkpbimue rnpoekma

OTkpoiite (aitn pabodyero mpocTpaHcTBa 3arOTOBKH MpoekTa Server2.dsw,
pacnonoxxeHHbil B qupektopun 04 Pipes\Server2\Starter.

[ nasHoe Ouario2o80€e OKHO

BHemHuii BUJ TJIABHOTO JHMAJIOTOBOTO OKHA, 3JIEMEHTHI YIpaBIICHUS,
pacrnoioKeHHbIE Ha HEM, WX aTPUOYThI M HA3HAYEHNWE HUYEM HE OTIUYAIOTCS OT
paccMoTpeHHoro panee (npumep 4.1) Bapuanra.

ObnbsierieHuUe KoHcmaHm, ar10basibHbIX NepeMeHHbIX U oyHKUUU

OO0bsiBuM B Hauvanie ¢aiia Server2DIlg.h KOHCTaHTBI, KOTOpBIE 3aJar0T
KOJIMYECTBO MOTOKOB JJIsl 00CITY>)KMBaHHsI KJIMEHTOB U pa3mep Oydepa npuema, a
TaK)Ke TJIABHYIO (DYHKIIMIO CO3/1aBa€MBIX MOTOKOB U CTPYKTYpYy IJIsl Mepeaadyu
et HeOOXOIUMBIX TTapaMEeTPOB:

#define NUM PIPES 5
#define BUFFER SIZE 256

struct ThreadArgs {
HWND hwWnd;
char *pName;

UINT ServePipes (LPVOID lpParameter) ;

72



Yepesz pName ctpykrypbl ThreadArgs mbl Oyaem mepenaBaTh CTPOKY C
MMEHEeM KaHama, a 4epe3 mnoie hWnd—- pgeckpuntop OKHa cHOUCKa
IDC _LISTBOX, wu4ToObl pabouyuii TOTOK HMEJI BO3MOXHOCTh BBIBOJAA
uHGOpMaIMU B TTITABHOM OKHE HAIIIeTO MPHUIOKEHUS.

OnpederieHue nepemMeHHbIX U OyHKUUU-4IEHO8 Krlacca
Server2DIg

Job6asum nepemennytro m_PipeName tuma HANDLE ms xpanenus UNC-
CTPOKH C TTOJTHBIM UMEHEM KaHaJa.

char m PipeName[128];

Hns  ympaBnenust crnuckoM [DC LISTBOX co3maguM NEpeMEHHYIO
m_ListBox tuma CListBox (uepe3 ClassWizard).

B xome ¢ynxmum Server2Dlg::OnlnitDialog() macTpoum riaBHOE OKHO
JMaNIoTa Mepe]] €ro MEePBHIM MOSBICHUEM:

//

// TODO: Add extra initialization here
GetDlgItem(IDC PIPE) ->SetWindowText ("Mypipe") ;

//

OnpedeneHue obpabom4yukos cobbimul

Coznagum 00pabOTUMK COOBITHS, MPOUCXOASIIET0 MPU HAKATUU KHOIKH
"Start" (upentudukarop IDC_START).

O6pabotunk OnStart() dopmupyer UNC-CTpoKy C MOJHBIM HMEHEM
co3zaBaeMoro kanasa. YtoObl OH ObUI CO3/laH Ha JIOKAIBHOM KOMIIBIOTEPE, B
KauecTBE HIMEHHU CepBepa B CTPOKE YKA3bIBAETCS TOUKA.

[Tocne sToro 3amyckaercsi pabo4Hii MOTOK MO OOCTYKMBAaHUIO KIMEHTOB.
[lepen 3amyckoM 3amoJiHsSeTCsl 2nodanvhasa cTpykrypa TA (omucaHa HUXE),
KOTOpasi IepeAaercs TIJIaBHOM (YHKIMM TMOTOKa Kak mapametp. Ilepen
BO3BpPaTOM YIIPABIICHUS Mbl JI€Ja€M HEAKTUBHBIMH HEKOTOPHIE 3JIEMEHTHI
yIPaBJICHHSI HA TJIABHOM OKHE.

CoOOTBETCTBYIOIINI UCXOOHBINA KO/

void CServer2Dlg: :0OnStart ()

{

char Pipe[81];
char Str[200];

// Create the Pipe
GetDlgItem(IDC PIPE) ->GetWindowText (Pipe, 80);
sprintf (m PipeName, "\\\\.\\Pipe\\%s", Pipe);

sprintf (Str, "Serving Pipe: %s", m PipeName) ;
GetDlgItem (IDC CURRENT CONN) ->SetWindowText (Str) ;
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TA.hWnd = m ListBox.m hWnd;
TA.pName = m PipeName;

AfxBeginThread (ServePipes, &TA);

GetDlgItem(IDC START) ->EnableWindow(false) ;
GetDlgItem(IDC PIPE) ->EnableWindow (false);
GetDlgItem (IDC START) ->EnableWindow (false) ;
GetDlgItem (IDC PIPE) ->EnableWindow(false);

}

[nasHas pyHkyusi nomoka ServePipes

Jns mepengaun el mapameTpoB omnuilieM B Hadane (aitna Server2Dlg.cpp
r1100aIbHYIO IEPEMEHHYO:

struct ThreadArgs TA;

CDYHKHI/IH O6CJIy}KI/IBaCT BCC KaHAJIbl, HUCIIOJB3YsA MCXAHHU3M IICPCKPBITOIO
BBOJa-BbBIBO/A. Pa36epeM OCHOBHBIC YYA4CTKH KOZ4A.
CHauaja onumem HCO6XOI[I/IMI>IG IICPCMCHHEIC!

UINT ServePipes (LPVOID lpParameter)
{
struct ThreadArgs *pTA =
(struct ThreadArgs *)lpParameter;
CListBox * pLB =
(CListBox *) (CListBox: :FromHandle (pTA->hWnd)) ;
char Str[256];

pLB -> AddString ("Reading thread started");

HANDLE PipeHandles [NUM PIPES] ;
DWORD BytesTransferred;

CHAR Buffer [NUM PIPES] [BUFFER SIZE] ;
INT i;

OVERLAPPED Ovlap [NUM PIPES];

HANDLE Event [NUM PIPES] ;

BOOL DataRead [NUM PIPES] ;

DWORD Ret;
DWORD Pipe;

3n1ech onMcaHbl MacCUBBI JJI XpPaHEHUs JECKPUIITOPOB KaHANOB, OydepoB
BBO/Ia-BBIBOJIa, CTPYKTYP, OIMHUCHIBAIOLIUX PEKUM MEPEKPHITOrO BBOAA-BHIBOJA,
coObITuH, a Takxke maccuB DataRead, kotopslii ompenensieT THUI TeKyIleu
oneparuu (paBeH FALSE, ecnu nannele TpeOyeTcs uutaTh). Kakaplid sjeMeHT
TUX MAacCCHUBOB OTHOCHUTCS K KOHKPETHOMY KaHaily. KoiaumdecTBO MOCIEeIHUX
3agaercs konctantoi NUM_ PIPES.
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I[anee MbI B IUKJIIC CO3J]aCM JOK3CMILIAPbI KaHAJIOB, 4 TAKXKC CBA3AHHBIC C
HUMHM OOBEKTHI THIIA CO6BITI/IG, IIocCJIC 4€ro MHUIMHUPYCM Ha KaXX/I0OM KaHaJIC
MMPpOCIIYHNIMBAHUC KIIMCHTCKUX COGHHHGHHﬁI

for(i = 0; i < NUM PIPES; i++)

{

// CospaHmMe sK3eMIUISIpa MMEHOBAHHOI'O KaHaja

if ((PipeHandles[i] = CreateNamedPipe (pTA->pName,
PIPE ACCESS DUPLEX | FILE FLAG OVERLAPPED,
PIPE TYPE BYTE | PIPE READMODE BYTE, NUM PIPES,
0, 0, 1000, NULL)) == INVALID HANDLE VALUE)

sprintf (Str, "CreateNamedPipe for pipe %d "
"failed with error %d", i, GetLastError()):;

pLB->AddString (Str) ;

return 1;

}

// ST KaxOoro SK3eMUsipa KaHajla COBJaeTCsi Cobmve,

// xoTopoe 6ymeT MCIIONB3O0BATBECH LJIsl OIIpeleJIeHMs

// axkTMBHOCTM orepaipii NEpPeKpPHTOr'o BBOAA-BHEBOHA.

if ((Event[i] = CreateEvent (NULL, TRUE, FALSE, NULL))
== NULL)

{

sprintf (Str, "CreateEvent for pipe %d

"fajled with error %d", i, GetLastError());
pLB->AddString (Str) ;
continue;

}

// Vimmarmsaimst (iiara COCTOSTHMSI, ONPenesIstauero
// ImMcaTe WM 4YMTaTe M3 KaHana
DataRead[i] = FALSE;

ZeroMemory (&Ovlap [i] , sizeof (OVERLAPPED)) ;
Ovlap[i] .hEvent = Event[i];

// TpociynmBaHMe KIMEHTCKMX COeIVHEHVIA
if (ConnectNamedPipe (PipeHandles[i], &Ovlap[i]l) == 0)

{

if (GetLastError() != ERROR IO PENDING)
{
sprintf (Str, "ConnectNamedPipe for pipe %d "
"failed with error %d", i,
GetLastError());
pLB->AddString (Str) ;
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CloseHandle (PipeHandles [i] ) ;
return 1;

}

sprintf (Str, "Server is now running");
pLB->AddString (Str) ;

Jlanee B OECKOHEYHOM LIMKJIE Mbl YUTAEM JAHHBIE U3 KaHAJIa U OTIPABIISIEM
ux oOpatHo. [Ins oxuaaHus OYEPEeIHOIro COOBITHS HMCHOJB3YyeTCs (YHKIHS
WaitForMultipleObjects. B 3aBuCMMOCTH OT 3Ha4Y€HHsI 3JIEMEHTa MacCHUBa
DataRead npousBoauTcs 4TeHue WM OTHpaBka AaHHbIX. [lo 3aBepiieHuu
COEIMHEHMS C KIMEHTOM cepBep BbI3bIBaeT (yHKuuio DisconnectNamedPipe u
IOBTOPHO HHULMHUPYET NPOCIYIIMBAHUE KaHalla, 4TOOBI MOT MOJKIIIOUUTHCS
CJIEIYIOLUI KIIMEHT.

// UYTeHme [AHHEIX M OTIIPABKA MX OBPATHO KIMEHTY
// B BECKOHEUHOM LIMKJIE
while (1)

{

if ((Ret = WaitForMultipleObjects (NUM PIPES, Event,
FALSE, INFINITE)) == WAIT FAILED)
sprintf (Str, "WaitForMultipleObjects failed "
"with error %d",GetLastError());
pLB->AddString (Str) ;

return 1;

}

Pipe = Ret - WAIT OBJECT 0;
ResetEvent (Event [Pipe] ) ;

// TlpoBepka peSyJLTaTOB. B cilydyae omMEKM COeIMHEHMe
// ycCTaHaBMBaeTCsI BaHOEO,
// wWHade BRIIOJNHSIETCSI UTEHMe M Barmch
if (GetOverlappedResult (PipeHandles [Pipe],

&Ovlap [Pipe] , &BytesTransferred, TRUE) == 0)
{

sprintf (Str, "GetOverlappedResult failed "
"with error %d", GetLastError()):;
pLB->AddString (Str) ;

if (DisconnectNamedPipe (PipeHandles [Pipe]) == 0)

{

sprintf (Str, "DisconnectNamedPipe failed "
"with error %d",GetLastError()) ;
pLB->AddString (Str) ;
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return 1;

}

if (ConnectNamedPipe (PipeHandles [Pipe],
&Ovlap [Pipe]) == 0)
{

if (GetLastError() != ERROR IO PENDING)
{
// OBpaBoTka ouMGKM KaHaja.
// Baxperrme ormcaTesi.
sprintf (Str, "ConnectNamedPipe for pipe"
"%d failed with error %d4d",
i, GetLastError()):;
pLB->AddString (Str) ;
CloseHandle (PipeHandles [Pipe] ) ;

}

DataRead [Pipe] = FALSE;

}

else
{
// TlpoBepka COCTOsTHMsI KaHajla. ECJM BHadeHue
// DataRead paBHO FALSE, aCHMHXPOHHO UMTaeM
// DaHHBE KJMEHTa, MHAYe OTNPAaBJIsIEM MX OBPaTHO.
if (DataRead[Pipe] == FALSE)
{
// TlogroToOBKa K YUTEHMIO HaHHBIX OT KJIMEeHTa
// myTeM acMHXPOHHOI'O Bh3OBa QyHkpmt ReadFile
ZeroMemory (&0vlap [Pipe] , sizeof (OVERLAPPED) ) ;
Ovlap [Pipe] .hEvent = Event [Pipe] ;

if (ReadFile(PipeHandles [Pipe], Buffer [Pipe],

BUFFER SIZE, NULL, &Ovlap[Pipe]) == 0)
{
if (GetLastError() != ERROR IO PENDING)
{
sprintf (Str, "ReadFile failed with "
"error %d", GetLastError()):;
pLB->AddString (Str) ;
}
}

DataRead [Pipe] = TRUE;

77



else
{
// OTmnpaBka OaHHEX OBPAaTHO KIMEHTY IIyTeM
// acvHXpOHHOTO BH3OBa QyHKIIM WriteFile
sprintf (Str, "Received %d bytes, echo "
"bytes back", BytesTransferred);
pLB->AddString (Str) ;

ZeroMemory (&Ovlap [Pipe] , sizeof (OVERLAPPED)) ;
Ovlap [Pipe] .hEvent = Event [Pipe] ;

if (WriteFile (PipeHandles [Pipe],
Buffer[Pipe] , BytesTransferred,

NULL, &Ovlap[Pipe]) == 0)
{
if (GetLastError() != ERROR IO PENDING)
{
sprintf (Str, "WriteFile failed with "
"error %d", GetLastError()):;
pLB->AddString (Str) ;
}
}

DataRead [Pipe] = FALSE;
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CeTeBble NMPOTOKONbI

lpumep 5.1. [NlepeyucrneHue ycmaHo8J/1IeHHbIX 8 cucmeme
cemesbiX MPOoMmMOoKOoJ108

[Ipumep npeMoHCTpUpyeT Croco0 TMepedyuclieHusl JOCTYMHBIX 4Yepes
untepdeiic Winsock ceTeBbIX MNPOTOKOJIOB, a TakKe OMNPEACICHHUs] UX
XapaKTEePUCTHK.

Omkpbimue rnpoekma

OTkpoiite ¢aiin pabodero mMpocTpaHCTBa 3aroTOBKU MpoekTa Enum.dsw,
pacrnosnoxxeHHsl B gupexktopuu 05 Protocols\Starter.
[nasHoe Ouarno2o80€e OKHO

[Ipemyaraemplii  MPOEKT OTHOCUTCS, KakK OOBIYHO, K JHaJIOTOBBIM
NPUIOKEHUSIM. [ JTaBHOE €ro OKHO BBITJISIUT CISAYIOIIUM 00pa3om

& Enumerate protocols El

Enumerate protocaolz |

Hwxe mepedncieHbl OCHOBHBIC AJIEMEHTHI YMPaBJICHHS, PACIOIOKEHHBIC
Ha TJ1aBHOM JMAIOTOBOM OKHE MPHJIOKEHUs, X aTpUOyTHl M Ha3HAYCHUE.

Cnucok (upentuduxarop IDC LISTBOX) mnpeagnazHaueH sl BbIBOAA
coobmennii. Knonka "Enumerate protocols" (maentudukarop IDC START) —
JUTSI 3aITyCKa Ipoliecca MepeurciieHus MPOTOKOJIOB.

LobasneHue ghausnos, nodkoyeHue bubnuomek, obbssneHue
KOHCmaHm u ariobaribHbIX nepemMeHHbIX

Ckommpyem B manky mpoekta ¢aiin af irda.h (oH He BXOOUT B cTaHmapT-
HyI0 ycTaHoBKy Visual Studio 6).

B okne Project Settings na Bkiagke Link B monme Object/library modules:
NOJKII0UUM Onbmmuotexy ws2 32.1ib.
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B mnauane d¢aiina EnumDlg.cpp mob6aBuM HE0OXOAMMBIC TUPEKTHUBHI
Ipernpoieccopa, OOBSIBICHUS KOHCTAHT M TI00ANbHBIX MEPEMEHHBIX, a TaKkKe
rI100aNbHBIX (QYHKIIMNA:

/] ..

#include <winsock2.h>
#include <stdio.h>
#include <stdlib.h>

#define WIN32 WINNT
#include "af irda.h"

#include <ws2atm.h>
#include <wsipx.h>
#include <atalkwsh.h>

HWND hWwnd LB; // ILns1i nepepaumn paboueMy IIOTOKY
CFont font;

UINT MainThread (PVOID lpParam) ;
void PrintProtocolInfo (WSAPROTOCOL INFO *wsapi) ;
BOOL EnumerateProtocols
(WSAPROTOCOL INFO **wsapi, DWORD *dwCount) ;

[I7777777777 77777777777 7777777777777777777777777777777777777
// ChboutDlg dialog used for App About

3nece hWnd LB — neckpuntop okna cnucka IDC LISTBOX, ans toro,
yTOOBI pabOYMil MOTOK MMEN BO3MOXHOCTh BbIBOJAA MH(GOPMALMU B TJIaBHOM
OKHE Hallero npuioxkenus. ['mo0anpHas nepeMenHas font npeaHazHaueHa Jyis
co3fanusi mpudra, KOTOpbIA OyIET KCIONIb30BATHCSA MPHU BBIBOJAEC B 3TO OKHO
cnucka. Mmess B Buay XapakTep BBIBOJAUMON HH(OpMAIUU, MPEACTaBIACTCS
pa3yMHBIM UCIOJIb30BaTh MOHOIIMPUHHBINA HIPUPT.

Oynkius MainThread — rmaBuas QyHkius pabodero moToka, BCS OCHOB-
Hasi paboTa MPOU3BOJIUTCS B OTNIEITLHOM IOTOKE, YTOOBI HE OJOKUPOBATH MOJb-
3oBarenbckuil uaTepdeiic. ['modansnas ¢pynkius EnumerateProtocols ocymect-
BJISIET COOCTBEHHO IEpEYHCICHHE MPOTOKOJIOB, a (yHkuus PrintProtocollnfo
npeaHa3HadeHa Uil BIBOAA MH(OPMALIUK O KOHKPETHOM MTPOTOKOJIE.

OnpederneHue nepeMeHHbIX-4r1ieHo8 kracca EnumDIg

Jns ynpasnenust cnuckom [DC LISTBOX mocpenctBom ClassWizard
co3naaum nepemennyto m_ListBox tuna CListBox.
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OnpederneHue obpabom4yukos cobbimut

Coznmagum 00pabOTUYMK COOBITHS, MMPOUCXOMASIIETO MPU HAKATUU KHOIKH
"Enumerate protocols" (uaentudukarop IDC_START).

OO6padoTtunk OnStart() B mpengaraeMoM HUXKE KOJAE CO37aeT MmpUudT is
BBIBOIa MH(OPMAIIMKA B OKHE CITUCKA W YCTAHABIWBAET €ro IS JAHHOTO OKHA.
OH coxpaHseT JECKPHUIITOP dTOTO OKHA B riobansHON mepemennod hWnd LB,
9TOOBI MM MOTJIM TIOJIB30BAThCSA (DYHKIIMH, 3amyIIEHHBIC B JIPYTUX TMOTOKAaX.
[Tocnie 3TOro oH co31a€T OCHOBHOW pabOYMii OTOK MPHUIIOKEHUS.

BoTt ee ucxonHbIi KOX:

void CEnumDlg: :OnStart ()
font.CreateFont (16, 0, 0, 0, 400, FALSE,FALSE, O,
ANS I_CHARSET ’ OUT_DEFAULT_PRECI S,
CLIP_DEFAULT_PRECIS, PROOF_QUALITY,
DEFAULT PITCH | FF MODERN, "Courier New") ;

hWwnd LB = m ListBox.m hWwnd; // Ins pabouero norokxa
m ListBox.SetFont (&font) ;
m ListBox.ResetContent () ;

AfxBeginThread (MainThread, NULL) ;

}

[nasHas cpyHKkyus paboyezo nomoka MainThread

Oyukius 3arpyxkaer Oubnuoreky Winsock, 3arem mocienoBaTenbHO
BBI3BIBACT (QYHKIIMIO TIepEUrCIIeHns TpoTokoioB EnumerateProtocols u 3aTem B
uKie (YHKIMIO BBIBOJAA WH(OpPMAIMU O KaXKJIOM OOHAPY>KEHHOM IPOTOKOJIE
PrintProtocollnfo. Hakonerr, ora mpon3BoauT HEOOXOIUMYIO OUHCTKY.

UINT MainThread (PVOID lpParam)

{

WSAPROTOCOL INFO *wsapi=NULL;

WSADATA wsd;
DWORD dwCount;
int i;

char Str[200];
CListBox * pLB =
(CListBox *) (CListBox::FromHandle (hWnd LB)) ;

if (WSAStartup (MAKEWORD (2, 2), &wsd) != 0)

{

sprintf (Str, "Unable to load Winsock2 DLL!") ;
pLB->AddString (Str) ;
return 1;
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if (EnumerateProtocols (&wsapi, &dwCount) == FALSE)

{

sprintf (Str, "Failed to enumerate protocols!");
LB->AddString (Str) ;
return 1;

}

sprintf (Str, "Num Protocols found: %1d", dwCount) ;
pLB->AddString (Str) ;

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

{
}

WSACleanup () ;
return 0;

PrintProtocolInfo (&wsapi[i]) ;

}
QyHKUUS nepeyucrieHus npomokosiog EnumerateProtocols

Oynkuus EnumerateProtocols st BBITIONHEHUS IMOCTABJICHHON 3a/1auu
ucnosibdyer ¢ynkuuio WSAEnumProtocols, kotopasi 3amojHsSeT MacCuB
ctpyktyp WSAPROTOCOL INFO wunHdopmamueii o0 momIepKUBacMBbIX
nporokonax. [Tockonbky 3apanee pasmep Oydepa 1moa 3TOT MacCUB HEU3BECTEH,
UCTIONIb3yeTcsl  chenyrommii  mpueM. [lpm  mepBoM  BbI3oBe  (DyHKIMH
WSAEnumProtocols B kauecTBe aapeca sToro Oydepa nepegaercs 3HAUCHHE
NULL. Ta 4gepe3 TpeTuil mapaMmeTp BO3BpamiaeT pasmep Tpedyemoro Oydepa.
[Toce 3TOTO B MaMsATH JUHAMUYECKHA pa3MeriaeTcs OJIOK maMsaTh Tpedyemoro
pa3smepa, U npu MNoBTOpHOM BbI30oBe WSAEnumProtocols 3amonnsier ero
TpeOdyemoit uHpopmauueir. [lpu 3TOM (yHKUMS BO3BpalaeT KOJUYECTBO
ctpykryp Tuna WSAPROTOCOL_INFO, nomeuiennsix B Oydep.

BOOL EnumerateProtocols (WSAPROTOCOL INFO **wsapi,
DWORD *dwCount)

DWORD dwErr,
dwRet,
dwBuflLen=0;

*dwCount = 0;
*wsapi = NULL;

char Str[200];

CListBox * pLB =
(CListBox *) (CListBox::FromHandle (hWnd LB)) ;
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if (SOCKET ERROR !=
WSAEnumProtocols (NULL, *wsapi, &dwBufLen))

{
// 2Toro He MOXeT GHTB CO BHaueHmMeM NULL
// B kauecTBe Gydepal!
//
sprintf (Str, "WSAEnumProtocols failed!");
pLB->AddString (Str) ;
return FALSE;
}
else if (WSAENOBUFS != (dwErr = WSAGetLastError()))
{
// Oumbxa no mpuumMHe, He CBSI3aHHOM C pasMepoM Bydepa
// Takoro BAeck Takke He MOXeT POM3ONTMI!
//
sprintf (Str, "WSAEnumProtocols failed: %d", dwErr);
pLB->AddString(Str) ;
return FALSE;
}

// PasmMemaeM B namsir 6ydep TpebByemMoro pasmepa

//

*wsapi =
(WSAPROTOCOL INFO *)GlobalAlloc (GMEM FIXED, dwBufLen);

if (*wsapi == NULL)

{
sprintf (Str, "GlobalAlloc failed: %d4d",
GetLastError());
pLB->AddString (Str) ;
return FALSE;
}

dwRet = WSAEnumProtocols (NULL, *wsapi, &dwBuflLen) ;

if (dwRet == SOCKET ERROR)

{
sprintf (Str, "WSAEnumProtocols failed: %d",
WSAGetLastError()) ;
pLB->AddString (Str) ;
GlobalFree (*wsapi) ;
return FALSE;
}

*dwCount = dwRet;
return TRUE;
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QyHKUUs ebligeoda UHgopmauuu o ripomokorsie PrintProtocollnfo

@yHKIMS BBIBOOJUT B OKHO CIIMCKAa B YJOOHOM [UIsl BOCHIPHUSTUS BHJIE
unpopmarmio  u3  cTpykrypel WSAPROTOCOL INFO, onuceiBaromyto
XapaKTEPUCTUKHU JAHHOTO IMPOTOKOJIA.

Hcxomguplii kox JaHHOW (YyHKIMH BechbMa OOBEMEH U CBOAMUTCSA
UCKIIFOUMTEIBHO K paclIM(ppoBKE OTAENIbHBIX MOJIEW CTPYKTypbl. [loaTtoMy s
KPaTKOCTH MBI €ro 37ieCh He MpUBOANM. [10THOCTRIO €ero MOKHO HailTH B (aiine
05 Protocols\Solution\EnumDIg.cpp.
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OcHoBbI nHtepdenca Winsock

[lenpt0 paccMaTpuBaeMbIX B pamMKaxX JaHHOW TEMbI MPUMEPOB SIBISETCS
n3yueHue 0a30BbIX (M TOJBKO MX) ONEpaluil 11 OCYIIECTBICHUS YCTaHOBJICHUS
CBSI3U M mepenaun wHGOpPMAIUM MO CeTH Ha ocHoBe MHTepdeiica Winsock.
[Tpumepsl, peanusyromiye 00Jee CIOXKHbIE MOJETU B3aUMOJCUCTBUS, paccMma-
TPUBAIOTCA B CIEAYIOLIEH TEME.

IToCKONBKY €IMHCTBEHHOM 3aBUCUMOM OT KOHKPETHOI'O TPAaHCHOPTHOTO
POTOKOJA omepanuend sBiasieTcss (PaKTUYECKH TOJIBKO CO3JaHUE COKETa, BCE
PUMEPHI 37IECh U Janiee 0a3upyroTCs Ha UCTOIL30BaHuH MpoTokoia [P, Tounee
POTOKOJIOB, ABJIsIFOIINXCA HaacTporikamu Hajl HUM: TCP u UDP.

Bcero B pamkax maHHOW Tembl OyaeT pa3pabOTaHO YEThIpE MPOECKTA.
[TepBbie ABa peann3yrOT CXEMY C YCTAaHOBIIEHHEM MOCTOSIHHOTO COCIMHEHUS IO
cueHapuro ''cepBep-kiaueHT". J[Ba CIEAYHOIIMX JIEMOHCTPUPYIOT IPOLECC
obmeHa nHpopmaieit 6e3 yCTaHOBJICHUS TTOCTOSIHHOTO COEIUHEHUS.

lpumep 7.1. Axo-cepsep Ha ocHoee ripomokosia TCP

CepBep paboraer mno ciaexyrouiemy cueHapuro. OH CO3@€T COKeET,
OpUBSI3BIBACT €ro K JokaibHOMY [P-unTepdeiicy u mopTy W chaymaer
coeauHeHns KiaueHToB. [locne mpueMa OT KIIMEHTa 3ampoca Ha COCIUHEHHE
CO3J1a€TCA HOBBIM COKET, KOTOPBIA IEPEeNacTCs KIMEHTCKOMY IOTOKY. IloTok
YUTAET JAHHBIC U BO3BPAIIAECT UX KIUEHTY.

Omkpbimue rnpoekma
OTtkpoiiTe Qaitn paboyero mpocTpaHCTBa 3aroTOBKH IMpoekTa Server.dsw,
pacnonoxxeHHsiid B qupekropun 07 WinsockBasis\TCP\Server\Starter.

[ nasHoe Ouarno2o80e OKHO

Hpez[naraeMaﬂ 3aroToBKa TIJIABHOI'O JHAJIOIOBOIO OKHaA IIPHUIIOKCHHA
BBITTIAINUT CIICAYIOIIUM 06p2130M

&Simple TCP echo-server |

[T Echo Part: I Start |

™ &l clients Client [IF ar name]: I

Ha nem PaCIOJIOKCHBI CJIICAYIOIMUC 3JICMCHTHI YIIPABJICHHA.
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Crucok (upentuduxarop IDC LISTBOX) mnpeanazHaueH [uisi BbIBOAA
coobmenuii. Ilons BBoma (umentudukaroper IDC PORT u IDC _CLIENT)
CIyXaT JJis BBOJA HOMEpa IMOpTa, Ha KOTOPOM Mbl KJIEM COEAMHEHHH C
KJIIMEHTOM, U MMEHHM KJIMEHTa, €CIU Mbl OOCIIy’KHUBAa€M TOJIbKO KOHKPETHOTO
anpecara. ®naxku (upentuduxaropsr IDC_ ECHO wu IDC _ALL ADDR)
MO3BOJISIIOT BKJIIOUUTH JIMOO BBIKIIOUUTH HXO-PEXKHM, a TaKXKe pa3pelinTh
o0cnykuBaHUE BCeX OOpaTUBUIMXCS KIMEHTOB. B ciyuyae ycTaHOBKH (praxkka
IDC _ALL ADDR o06cnyx)uBaThCsi JOJDKEH TOJBKO KJIHEHT, aapec KOTOPOro
BBeJieH B nosie BBoja IDC CLIENT.

Kunonka "Start" (uapentuduxarop IDC START) mnpeanasznadeHa st
3amycKa cepBepa.

[ToOknroyeHue bubriuomek, obbsi8IeHUEe KOHCMaHm u
ariobaribHbIX rnepeMeHHbIX

B okne Project Settings nHa Bknaake Link B mone Object/library modules:
noAKIounM 6ubnuoreky ws2 32.lib.
[Toaxmounm 3aronoBok 6udnorexku Winsock?2 B daiine ServerDIg.h:

/...

#include <winsock2.h>

[11177777777777777777777777777777777777777777777777777777777
// CServerDlg dialog

B Hauane @aitna ServerDlg.cpp nmo6aBuM He0OXOAMMBIE OOBSIBICHUS

KOHCTAHT, IJ100AJIbHBIX TTIEPEMECHHBIX U 00BSIBICHUS TI100ABHBIX (DYHKITHMN:

#define DEFAULT PORT 5150
#define DEFAULT BUFFER 4096

int iPort = DEFAULT PORT; // lopT Ijs NpOCHyuMBaHMs

BOOL bInterface = FALSE, // KOHKpEeTHEIT KJIMEHT?
bRecvOnly = FALSE; // TONBKO HNpMeM HaHHBIX

char szAddress [128] ; // VTepderic mis nmpociyumBaHus

HWND hWwnd LB; // Inst BeBOOA B OPYyIMX [OTOKaxX

UINT ClientThread (PVOID lpParam) ;
UINT ListenThread (PVOID lpParam) ;

HaznauyeHue nepeMeHHbIX CHO U3 KOMMeHTapueB. OO0bsaBiIeHUs QyHKINN
3a/1al0T TJaBHYIO (DYHKIIMIO MOTOKA MPOCITYIIMBaHUS WHTEpdeica U TIIaBHYIO
(yHKLHIO NOTOKA 00CITy>KMBaHUS KIINEHTAa COOTBETCTBEHHO.
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OnpederieHue nepemMeHHbIX U yHKUUU-4IEHO8 Krlacca
CServerDlg

JobaBum mnepemennyro m IsStarted tuma bool st ykazanus, ObUT Jin
cepep 3anymieH. s ynpaBinenus cnuckom IDC LISTBOX co3nanum
nepeMeHHyro m_ListBox tuma CListBox.

OO0bsiBUM  Takxke ¢ynknuo SetStarted() a8 HW3MEHEHUS COCTOSHUSA
AJIEMEHTOB YIIPABJICHUS B 3aBUCUMOCTH OT COCTOSIHUS CEepBepa.

void SetStarted(bool IsStarted);
Kon peanuzanuu ¢ynkiuu SetStarted() MOKeT BBITIIAIETh, HATPUMED, TaK:
void CServerDlg: :SetStarted(bool IsStarted)

{
m IsStarted = IsStarted;
GetDlgItem (IDC ALL ADDR) ->EnableWindow (!IsStarted) ;
GetDlgItem(IDC CLIENT) ->EnableWindow (bInterface) ;
GetDlgItem(IDC PORT) ->EnableWindow(!IsStarted) ;
GetDlgItem (IDC START) ->EnableWindow (!IsStarted) ;

}

B xome ¢ynkumm CServerDlg::OnlnitDialog() HacTpoum Tri1aBHOE OKHO
Jasiora mepesi ero MepBbIM MOSBICHUEM:

//

// TODO: Add extra initialization here
char Str[128];

sprintf (Str, "%d", iPort);
GetDlgItem (IDC PORT) ->SetWindowText (Str) ;
if (bRecvOnly)
((CButton *)GetDlgItem(IDC ECHO)) ->SetCheck(0) ;
else
((CButton *)GetDlgItem(IDC ECHO)) ->SetCheck (1) ;

if (bInterface)

((CButton *)GetDlgItem(IDC ALL ADDR) ) ->SetCheck(0) ;
else

((CButton *)GetDlgItem(IDC ALL ADDR)) ->SetCheck(1l) ;

SetStarted (false) ;
//

OnpedeneHue u peanusayusi obpabomyukog cobbimui

Ham noTtpeOyrorcss 06paboTunku TpeX COOBITHIA: JIBa — JJII ONIEPATUBHOTO
OTCIIeKUBAaHUS COCTOSHUN NBYX (naxkoB (uaentudukatoper IDC ECHO wu
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IDC_ALL ADDR), a Takxke 00pabOTYMK COOBITHS, MNPOUCXOMASIIEIO IpHU
Haxkatuu kHonku "Start" (unentudukarop IDC_START).

Kon nepBpix ABYX HE TpeOyeT KOMMEHTapHUEB:

void CServerDlg: :OnEcho ()

{

}

if (((CButton *)GetDlgItem(IDC ECHO)) ->GetCheck() == 1)
bRecvOnly = FALSE;

else
bRecvOnly = TRUE;

void CServerDlg: :OnAllAddr ()

{

if (((CButton *)GetDlgItem(IDC ALL ADDR)) ->
GetCheck () ==1)
bInterface
else
bInterface

FALSE;

TRUE;

GetDlgItem (IDC CLIENT) ->EnableWindow (bInterface) ;

O6pabotunk OnStart() 3amoMUHAET AECKPUIITOP OKHA CIIHMCKA JJI BBIBOJIA

HH(i)OpMaHI/II/I, COXpPaHACT BBCIACHHBLIC IIOJb30BATCIICM HOMCP IIOPTAa M aapecC
KIIMCHTA, 34aTCM 3aIlyCKAacT IIOTOK IIPOCIYHIMBAHHUA IIOPTA. B 3aBCPIICHUC OH
IMPpUBOAUT COCTOAHHUC HHTGp(beICEl ITIOJIB30BaTCJIsI B COOTBCTCTBHUEC C COCTOSAHUCM
IMPHITIOKCHUA.

void CServerDlg::OnStart ()

{

char Str[81];

hwWwnd LB = m ListBox.m hWnd; // Ina noroxos
GetDlgItem(IDC PORT) ->GetWindowText (Str, sizeof (Str));
iPort=atoi (Str) ;
if (iPort<=0||iPort>=0x10000)

AfxMessageBox ("Incorrect Port number") ;

return;
GetDlgItem(IDC CLIENT) ->

GetWindowText (szAddress, sizeof (szAddress));

AfxBeginThread (ListenThread, NULL) ;

SetStarted (true) ;
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[ nasHas oyHKUUSA nomoka npocnyuwusaHusi

Oynkmus ListenThread waummanmsupyer o6ubnmoreky Winsock, co3maer

COKET JUIsl MPOCIYIINBAHUSA, IPUBS3bIBACT €0 K JIOKATbHOMY aJIpecy U KJEeT
HNOJKIIIOYEHUN KIMEeHTOB. [[nst oOcimyKMBaHHSA KaKIOTO KIIMEHTa CO3/1aeTCs
OTJeNbHBIN MOTOK ¢ rnaBHOU ¢yHKIuei ClientThread.

Pazbepem ocHoBHBIC ydacTku koma. CHadajga Mbl OMHCHIBAEM HEOOXOIH-

MBbIE JIOKaJIbHbIE IEPEMEHHbIE U 3arpyxaeM oubnanorexy Winsock:
UINT ListenThread (PVOID lpParam)

{

WSADATA wsd;

SOCKET sListen,
sClient;

int iAddrSize;

struct sockaddr in local,
client;
char Str[200] ;
CListBox* pLB =
(CListBox *) (CListBox::FromHandle (hWnd LB)) ;

if (WSAStartup (MAKEWORD(2,2), &wsd) != 0)

{
sprintf (Str, "Failed to load Winsock!") ;
pLB->AddString (Str) ;
return 1;

}

3aTeM co3/1aeM COKET JJIsl IPOCTYIINBAHMUS:

sListen = socket (AF _INET, SOCK STREAM, IPPROTO IP);
if (sListen == SOCKET ERROR)
{
sprintf (Str, "socket() failed: %d",
WSAGetLastError()) ;
pLB->AddString (Str) ;
WSACleanup () ;
return 1;

}

Jlanee B 3aBHUCHUMOCTH OT 3HaueHHUs nepeMeHHOM blnterface (paBHa true,

ecni paboTaeM ¢ OJHMM KOHKPETHBIM KJIIMEHTOM) BBIOMpaeM WHTepdeic s
NIPUBSI3KH, BhI3bIBaeM (YHKITHIO bind M BBICTaBIISIEM COKET Ha MPOCITYIINBaHUE.
Hamomuum 3nech, uto ¢yskiusa inet addr() mpunumaer IP-ampec B dopmate
a.b.c.d m mpeoOpasyer ero B cereBoi (opmar. B ciydae HenmpaBHWIBHO
oopMICHHOI CTPOKM Ha BXOJ€ OHa BO3BpAlllaeT CHEIHaIbHOE 3HAYCHUE
INADDR NONE, cBunetenscTBytomiee 00 ommoke.
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// BeIOpaTEB JIOKAIBLHEM MHTepOeliC M NPMBSIBaTBECS K HEMy
if (bInterface)
{
local.sin addr.s addr = inet addr (szAddress);
if (local.sin addr.s addr == INADDR NONE)
{
AfxMessageBox ("Incorrect local interface");
closesocket (sListen) ;
WSACleanup () ;
return 1;

}

else

local.sin addr.s addr = htonl (INADDR ANY) ;
local.sin family = AF INET;
local.sin port = htons (iPort) ;

if (bind(sListen, (struct sockaddr *)&local,
sizeof (local)) == SOCKET ERROR)
{

sprintf (Str, "bind() failed: %d4d",
WSAGetLastError());

pLB->AddString (Str) ;

closesocket (sListen) ;

WSACleanup () ;

return 1;

}

listen(sListen, 8);

Hakonen, B 1ukie oOCTy)XKMBaHUEM NOJAKIIOUYEHHS KIUEHTOB. Jlns
Ka)XZI0r0 HOBOTO TMOAKJIIOYEHHUS CO3JaeM MOTOK OOCIIy)KMBaHHs U MPOJOJIKAEM
IPOCITyILIMBaHUE:

// OxmpoanMe KIMEHTOB, COBOaHMe IIOTOKA IJISI KaXOOI'O COeOMHEeHMsI
while (1)
{
iAddrSize = sizeof(client);
sClient = accept(sListen,
(struct sockaddr *)&client, &iAddrSize);
if (sClient == INVALID SOCKET)
{
sprintf (Str, "accept() failed: %d",
WSAGetLastError()) ;
pLB->AddString (Str) ;
break;
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sprintf (Str, "Accepted client: %s:%d",
inet ntoa(client.sin addr),
ntohs (client.sin port));

pLB->AddString (Str) ;

AfxBeginThread (ClientThread, (LPVOID)sClient);

}

closesocket (sListen) ;

WSACleanup () ;
return 0;

}

[ nasHasi prHKL{UFI rnomoka O6C!'Iy)KU88HUFI KriueHma

®ynkrus ClientThread() depe3 cBoil mapamerp MOJIy4aeT IECKPHUIITOP
COKeTa IJig CO3JaHHOTO coeauHeHus (ero BepHyna (yskuus accept()). Ona
NOJTy4YaeT JaHHbBIE OT KIMEHTOB U, €CJIM YCTAaHOBJIEHA COOTBETCTBYIOIIAS OIIIH,
oTHpaBiiAeT WX Hazad. i mpocToThl 37€Ch HMCHOJB3YIOTCS OJOKUPYIOIIUE
GbyHKUMU npueMa U OoTIpaBku JaHHbIX. [IoTOK paboTaer, Moka He 3aKpbIT CEaHe
WM T0Ka HE MPOU30iIeT omnoKa.

Huxe npuBoIUTCS COOTBETCTBYIOUIUN UCXOIHBIN KO/I.

UINT ClientThread (PVOID lpParam)
{
SOCKET sock=(SOCKET) lpParam;
char szBuff [DEFAULT BUFFER] ;
int ret,
nLeft,
idx;
char Str[200];
CListBox* pLB =
(CListBox *) (CListBox::FromHandle (hWnd LB)) ;

while (1)
{
// BioKMpyiawmi BEIBOB recv ()

//
ret = recv(sock, szBuff, DEFAULT BUFFER, 0);

if (ret == 0) // KoppekxTHOe BaBeplieHue
break;

else if (ret == SOCKET ERROR)

{
sprintf (Str, "recv() failed: %d4d",

WSAGetLastError()) ;

pLB->AddString (Str) ;
break;
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}

szBuff[ret] = '\0';
sprintf (Str, "RECV: '%s'", szBuff);
pLB->AddString (Str) ;

// OTBeTHas1 OTHpaBKa NAaHHEX, eCiM TpebyeTcs:
if (!bRecvOnly)

{

}

nLeft
idx =

ret;

o

.
I

// TlpoBepka, YTO BCe JaHHBE BallMCAHEI

//

while (nLeft > 0)

{

return 0;

ret = send(sock, &szBuff[idx], nLeft, 0);
if (ret == 0)
break;
else if (ret == SOCKET ERROR)
{
sprintf (Str, "send() failed: %d",
WSAGetLastError()) ;
pLB->AddString (Str) ;
break;
}
nLeft -= ret;
idx += ret;

lMpumep 7.2. KnueHnm 0ns axo-cepeepa Ha OCHoge
npomokosia TCP

KiieHT co3maer cokeT, pa3pemaeT nepeaaHHoe MPUI0KEHUIO UMS CepBepa
U COEAUHSETCS C CEpBEPOM. 3aT€EM OH OTHPABIIAET HECKOJIBKO COOOUIEHUM.
[Tocme kaxXaoil OTIPABKH, €CJIM 33JaHa COOTBETCTBYIOIIAS OILMS, KIWUECHT
OKHJIaeT HX0-0TBeTa cepBepa. MHpopmarus 06 oTrpaBKe U IpHEMe COOOIICHMIA
BBIBOJIUTCS Ha dKpaH. JJisi MPOCTOTHI BCsl paboTa MPOUCXOAUT B OJJHOM MOTOKE.
OOparure BHUMaHUE, KaK B JIAHHOM IpUMEpE MPOMCXOAMUT MPOLECcC paspe-
HIEHUs] UMEHU cepBepa (IIpeBpallleHue ero u3 cumMBosibHOro Buaa B IP-agpec). B
npeapayleM npumepe (3Xo-cepBep) MO OTHOLIEHUIO K aJIpecy KIHWEHTa MbI
TaKyl0 BO3MOXKHOCTb JIJISl KPATKOCTH onmycTuid. [Ipu kenaHnuu 4yuraTesin MOTyT
TETeph JIETKO JOMOIHUTH TOJIBKO YTO CO3JJaHHBIN KO/I.
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Omkpbimue ripoekma

OTtkpoiite daitn pabouero mpocTpancTBa 3arotoBku mnpoekra Client.dsw,
pacrnionoxxeHHsit B gupexkropuu 07 WinsockBasis\TCP\Client\Starter.

[ nasHoe Ouarioeo8oe OKHO

HpeﬂﬂaFaCMaﬂ CTapToBad 34roTOBKa TIJIABHOI'O AHUAJIOIOBOI'O OKHa
MMPUITOKCHUA BBIITIAAUT CJICIYIOIUM 06p3.30M

&ﬁmple client for echo-server x|

[~ Sendonly  Port I Mumber: I Mezzage sting;

Server [IP ar name): I Connect | Send

Ha HeM pacnosokeHsl CleyoIue 3JIEMEHTl YIIPaBICHUS.

Cmucok (upentuduxarop IDC LISTBOX) npegnazHaueH [uisi BbIBOAA
coobmienuii. Ilons BBogma (upentudukaropst IDC PORT, IDC SERVER,
IDC_NUMBER u IDC_MESSAGE) cnyxat s BBoga HOMepa MopTa, UMEHH
win [P-anpeca cepBepa, KOJMYECTBA MOCHLIAEMbIX COOOIIEHUNH U CTPOKHU IS
otnpaku. Onaxok (maeHtudukarop IDC_NO ECHO) ykasbiBaeT, 4TO OTBET-
HBIX COOOIICHUH T0KUAATHCS HE TpeOyeTcs.

OOpature BHHUMaHUE HA TO, YTO B paccMaTpUBAEMBIX 3/IeCh MpUMeEpax
paboTta cepBepa M KJIHMEHTa JOJDKHA OBITh coryiacoBaHa. Eciu, Hampumep,
KJIIMEHT KIET, YTO CEPBEpP MPHUIUIET 3X0-OTBET, a Yy TOIO BBIKJIIOYEHA
COOTBETCTBYIOIIAsl OMIUs, TO pabora KiIMeHTa OyaeT 3abl0KHpOBaHA.
[IpuunHOM ABISAETCS KpaWHE NPUMMUTUMBHAs MOJENb  B3aUMOJICHCTBHS,
UCIIOJIb3yeMasi B paMKax JaHHOW TeMbl (Mbl 3[E€Ch IMPECIENyEM HHbBIE LIEIN).
Bonee cnoxHbIe U, COOTBETCTBEHHO, O0Jiee PUCTIOCOOICHHBIE U Pa3pabOTKu
peanbHBIX TNPUIOKEHUH MOJEIN BBOJA-BbIBOAA OYIyT pacCMOTpPEHBI B
CIIEIYIOLLIEN TEME.

Hakonen, knonka "Connect" (npentuduxarop IDC_CONNECT) npenna-
3HaueHa JJid TMOJAKIIOYEHUs K cepBepy, a kHomka "Send" (maeHtrdukarop
IDC _SEND) — ai1s oTnipaBKu 1 nprueMa coOOIIEeHUH.

[ToOknroyeHue bubriuomek, obbsA8IeHUE KOHCMaHm u
a2nobarsibHbIX rnepeMeHHbIX

B okne Project Settings na Bkmaake Link B mone Object/library modules:
NOJKII0uUM Onbmmotexy ws2 32.1ib.
[Toaxmrounm 3aromoBok 6ubmmotexku Winsock? B daiine ClientDIg.h:
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/] ...

#include <winsock2.h>

[17777777777777777777777777777777777777777777777777777777777
// CClientDlg dialog

B mnawane aitna ClientDIg.cpp no00aBuM HEOOXOAUMBIE OOBSIBICHUS
KOHCTAHT:

#define DEFAULT COUNT 10

#define DEFAULT PORT 5150

#define DEFAULT BUFFER 2048

#define DEFAULT MESSAGE "This is a test message"

OnpederieHuUe nepemMeHHbIX U yHKUUU-4YIeHO8 Kriacca
CClientDlIg

JoGaBum nepemenHyro m_sClient tuma SOCKET pns  xpaHeHus
neckpunTopa cokera. Takxke mobdaBum nepeMmenHyro m IsConnected Tuma bool
JUISl yKa3aHUs, TPOU30ILIIO JIU MOJKIIOYEHHUE K CEPBEPY.

O0bsiBuM Tarke Qyskiuo SetConnected() ayiss U3MEHEHHS COCTOSIHUS
AJIIEMEHTOB YIIPAaBJICHUS B 3aBUCUMOCTH OT COCTOSIHUS KJIIMEHTA.

bool m IsConnected;
SOCKET m sClient;

void SetConnected (bool IsConnected) ;

Kon peanuzammu ¢ynkiun SetConnected() MOXKET BBITISACTh MPUMEPHO
TakK:

void CClientDlg: :SetConnected (bool IsConnected)

{

m IsConnected = IsConnected;

GetDlgItem(IDC SEND) ->EnableWindow (IsConnected) ;
GetDlgItem (IDC MESSAGE) ->EnableWindow (IsConnected) ;
GetDlgItem (IDC NUMBER) ->EnableWindow (IsConnected) ;
GetDlgItem (IDC NO ECHO) ->EnableWindow (IsConnected) ;
GetDlgItem (IDC SERVER) ->EnableWindow (!IsConnected) ;
GetDlgItem (IDC PORT) ->EnableWindow (!IsConnected) ;
GetDlgItem (IDC CONNECT) ->EnableWindow (!IsConnected) ;

[TocpenctBom ClassWizard mnst ynmpaienus crnuckom [IDC LISTBOX
co3nanuM nepeMenHyro m_ListBox tuma CListBox. Takxke cBsbkeM ¢ (dhiaaxkoM
IDC_NO_ECHO mnepemennyto m NoEcho tunma CButton, a c¢ mnoaem
IDC_NUMBER nepemennyto m_Number Tumna int.

B kone ¢ynxuum CClientDlg::OnlnitDialog() HacTpoum TIJ1aBHOE OKHO
Jasora nepeji ero NepBbIM MOSIBICHUEM:
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/] ...
// TODO: Add extra initialization here

char Str[128];

GetDlgItem (IDC SERVER) ->SetWindowText ("localhost") ;
sprintf (Str, "%d", DEFAULT COUNT) ;

GetDlgItem (IDC NUMBER) ->SetWindowText (Str) ;

sprintf (Str, "%d", DEFAULT PORT);

GetDlgItem (IDC PORT) ->SetWindowText (Str) ;
GetDlgItem (IDC MESSAGE) ->SetWindowText (DEFAULT MESSAGE) ;
m NoEcho.SetCheck (0) ;

SetConnected (false) ;

//

OnpederneHue u peanusauyusi obpabom4yukog cobbimui

Ham motpebyrorcss  oOpabGotumku  Haxatuii  kHomok  "Connect"
(unentuduxarop IDC_CONNECT) u "Send" (unentudurarop IDC_SEND).

O6padoTunk OnConnect co3/1aeT COKET, TP HEOOXOAUMOCTH MTPOU3BOIUT
pa3penieHrne UMEHU CepBepa M BBI3BIBACT (PYHKITHIO connect Jisi TOAKITFOYCHHUS.
Pa30bepem ocHOBHBIE 3TAIbBI 3TOTO MpOIIECCa.

CHauana omuieM HEOOXOIWMEBIE JIOKAJbHBIE TEPEMEHHBIE W 3arpy3uM
oubmmoreky Winsock:

void CClientDlg: :OnConnect ()

{

char szServer [128]; // VM wm IP-ampec cepBepa
int iPort; // THopT

WSADATA wsd;

struct sockaddr in server;
struct hostent *host = NULL;

char Str[256];

GetDlgItem(IDC_SERVER)->

GetWindowText (szServer, sizeof (szServer)) ;
GetDlgItem (IDC PORT) ->GetWindowText (Str, sizeof (Str));
iPort = atoi(Str);
if (iPort<=0 || iPort>=0x10000)

m ListBox.AddString("Port number incorrect");
return;
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if (WSAStartup (MAKEWORD(2,2), &wsd) != 0)
{
m ListBox.AddString

("Failed to load Winsock library!");
return;

}

Jlamee co3maauM COKET:

m sClient = socket (AF INET, SOCK STREAM, IPPROTO TCP);
if (anClient == INVALID_SOCKET)
sprintf (Str, "socket() failed: %d\n",
WSAGetLastError()) ;
m ListBox.AddString(Str);
return;
server.sin family = AF INET;
server.sin port = htons (iPort) ;
server.sin addr.s addr = inet addr (szServer);

Ecnu anpec cepBepa He npencrarieH B popme "aaa.bbb.ccc.ddd", aTo ums
y3na. [IpoGyem ero paspemuTs, MOCIEe 3TOTO BbI3bIBaeM (yHKIHIO connect().
Hakownern, mepeHacTpanBaeM MOJIb30BATEIbCKUI HHTEPQEIIC.

if (server.sin addr.s addr == INADDR NONE)
{
host = gethostbyname (szServer) ;
if (host == NULL)
{
sprintf (Str, "Unable to resolve server: %s",
szServer) ;
m ListBox.AddString(Str);
return;
}
CopyMemory (&server.sin addr, host->h addr list[0],
host->h length);
}
if (connect(m sClient, (struct sockaddr *)é&server,
sizeof (server)) == SOCKET ERROR)
{

sprintf (Str, "connect() failed: %d4d",
WSAGetLastError()) ;

m ListBox.AddString(Str);

return;

}

SetConnected (true) ;
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O6paboTunk OnSend() oTmpaBisSeT U, €CIA HAA0, MPUHUMAET COOOIICHHMSI.
[To 3aBepmieHNM ceaHca OH 3aKPHIBAET COKET W BO3BpAIAET MPHIOKCHHE B
UCXOJHOE COCTOSTHHE.

void CClientDlg: :OnSend ()

{

charszMessage [1024] ; // CoofumeHme st OTIPABKM
BOOLbSendOnly = FALSE; // TOJNBKO OTIpPaBKa OAHHBIX

char szBuffer [DEFAULT BUFFER] ;
int ret,
i;

char Str[256];

UpdateData() ;
if (m Number<l || m Number>20)
{
m ListBox.AddString
("Number of messages must be between 1 and 20");
return;

}

GetDlgItem (IDC MESSAGE) ->
GetWindowText (szMessage, sizeof (szMessage)) ;
if (m NoEcho.GetCheck() == 1)
bSendOnly = TRUE;

// OTnpaBkKa M IpMeM OAHHBIX

//

for(i = 0; i < m Number; i++)

{

ret = send(m sClient, szMessage, strlen (szMessage),O0) ;

if (ret == 0)
break;
else if (ret == SOCKET ERROR)
{
sprintf (Str, "send() failed: %d",
WSAGetLastError()) ;
m ListBox.AddString(Str) ;
break;

}

printf ("Send %d bytes\n", ret);
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if (!bSendOnly)

{

ret = recv(m sClient, szBuffer, DEFAULT BUFFER, O0);
if (ret == 0) // KoppeKTHOe 3BaBeplleHye

break;
else if (ret == SOCKET ERROR)

{

sprintf (Str, "recv() failed: %d4d",
WSAGetLastError()) ;

m ListBox.AddString(Str) ;

break;

}

szBuffer[ret] = '\0';

sprintf (Str, "RECV [%d bytes]: '%s'",
ret, szBuffer);

m ListBox.AddString (Str) ;

}
}
closesocket (m sClient) ;

WSACleanup () ;

SetConnected (false) ;

}

lMpumep 7.3. lNonnyyamenb delimaz2pamMm Ha OCHO8e
npomokosia UDP

JBa cremgyroux npumepa JEMOHCTPUPYIOT Tpoiiecc oOMeHa HH(popma-
el 0e3 yCTaHOBJCHHS TIOCTOSIHHOTO COEAMHEHHUS C HCIOJIb30BaHUEM

nporokona UDP.

JleficTBUS PUIIOKEHUS-TIPUEMHUKA TaKOBbI. CO3/1aeTCS COKET U MPUBS3HI-
BaeTcs K JIOKalibHOMY uHTepdeiicy. [locne 3Toro /st YTeHus: JaHHBIX TPOCTO
BbI3bIBaeTca (Gyukmus recvirom(). s Toro urtoObl He 3a0JOKUPOBATH
uHTepdeic Monbp30BaTessl, MPUEM JAaHHBIX OCYIIECTBISIETCS B OTIEIBHOM

ITIOTOKEC.

Omkpbimue ripoekma

OTkpoiite ¢aiin pabodyero mpocTpaHCTBa 3aroTOBKH MpoekTa Receiver.dsw,
pacnionoxxeHHsiii B gupexkropuu 07 WinsockBasis\UDP\Receiver\Starter.

[ nasHoe duarsioeo8oe OKHO

Crenyomuii pHUCYHOK JEMOHCTPUPYET BHEIIHMM BHI TPUIIOKEHUSA,
IIPEJIaraéMoro B Ka4eCTBE CTapTOBOIO IPOEKTA.
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& Receiver 5'

[T Al zenders Fart: I Murnber of datagrams:; I Receive |

IF ar name af zender: I

Ha rnaBHOM 1MajioroBOM OKHE MHPHUIIOKEHHS PACHOJIOKEHBI CIIETYIOLIUE
3JIEMEHTHI YIIPABJICHHUS.

Cmucok (unentudukarop IDC LISTBOX) npeanaznaueH sl BbIBOJIA
coobmenuit. Ilons BBoga (maentuduxaropsl IDC PORT, IDC SENDER wu
IDC COUNT) cayxar mjis BBOJa HOMEpa IOpTa, HA KOTOPOM MBI JKIEM
nerrarpaMM, UMEHM oTnpasuTens (wim ero IP-agpeca), ecin Mbl TpUHUMAeM
JAHHBIE TOJIBKO OT KOHKPETHOrO aJipecara, a TaKKe KOJMYECTBa MPUHUMAEMbIX
nertarpamMMm. YcrtaHoBka ¢riaxka (uneHtuduxarop IDC ALL IP) mo3Bomsier
NPUHUMATH JaHHBIE OT BCEX OTIPABUTENECH.

Knonka "Receive" (unentudukarop IDC_RECEIVE) 3amyckaer mporecc
pueMa JeUTarpaMm.

[TooknroyeHue bubriuomek, obbs8IEHUE KOHCMaHm,
a2/10barsibHbIX nepeMeHHbIX U hyHKUUU

B oxne Project Settings na Bknagke Link B mose Object/library modules:
noAKIouYnM 6ubmroreky ws2 32.lib.
[Toaxmounm 3arooBok 6momoreku Winsock?2 B daiine ReceiverDIg.h:

/] ...

#include <winsock2.h>

[11777777777777777777777777777777777777777777777777777777777
// CReceiverDlg dialog

B nauane c¢aiina ReceiverDIg.cpp mo6aBum HeoOxomumpie OOBSBICHUS
KOHCTAHT, TJI00aIbHBIX IIEPEMEHHBIX M OOBSBIICHUS TJI00aTbHBIX ()YHKIIHIA:

#define DEFAULT PORT 5150
#define DEFAULT COUNT 25
#define DEFAULT BUFFER LENGTH 4096

int iPort = DEFAULT PORT; // Homep nopTa

DWORD dwCount = DEFAULT COUNT, // KommuecTBO melfrarpaMm
dwLength = DEFAULT BUFFER LENGTH; // Pasmep 6ydepa

BOOL bInterface = FALSE; // KOHKpeTHBII OTIPABUTEIL?
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char szInterface[32]; // Anjpec oTnpaBuTessI
HWND hwnd LB; // Ins BRBOAA B JAPYI'OM IIOTOKE

UINT ReceiveThread (PVOID lpParam) ;

HazHaueHne mepeMeHHBIX SICHO W3 KOMMeHTapueB. ['nobanpHas QyHKIus
ReceiveThread() mpencraBnsier coboil mmaBHyr (GYHKIUIO paboyero moToka
TIOJTyYeHUS IeUTarpaMm.

OnpederieHuUe nepemMeHHbIX U yHKUUU-4YIeHO8 Kriacca
CReceiverDlg

Jlo6aBum mnepemennyro m_IsStarted tuma bool nnst ykazanus, Obu1 JH
3alylleH mpouecc npuemMa ngeurarpamMm. Jlid  ynpaBieHUs  CIIMCKOM
IDC_LISTBOX co3nanum nepemennyto m_ListBox tuna CListBox.

OO0bsiBuM  Takxke ¢yHkauto SetStarted() s HW3MEHEHUST COCTOSIHUS
3JIEMEHTOB YIIPABJIEHUS B 3aBUCUMOCTH OT COCTOSIHMSI CEpBepa.

void SetStarted (bool IsStarted);

[Ipennaraemslii BapuaHT koja peanusanuu Gynkiuu SetStarted():
void CReceiverDlg: :SetStarted(bool IsStarted)

{

m IsStarted = IsStarted;

GetDlgItem(IDC ALL IP)->EnableWindow(!IsStarted);
GetDlgItem(IDC SENDER) ->EnableWindow (bInterface) ;
GetDlgItem (IDC PORT) ->EnableWindow (!IsStarted) ;
GetDlgItem(IDC COUNT) ->EnableWindow(!IsStarted) ;
GetDlgItem(IDC RECEIVE) ->EnableWindow(!IsStarted) ;

B kone ¢ynkmun CReceiverDlg::OnlnitDialog() HacTpouM riiaBHOE OKHO
JMaIIoTa TIepe/] €ro MEePBHIM MOSBICHUEM:

/] ...
// TODO: Add extra initialization here
char Str[128];

sprintf (Str, "%d", iPort);
GetDlgItem (IDC PORT) ->SetWindowText (Str) ;

sprintf (Str, "%d", dwCount) ;
GetDlgItem (IDC COUNT) ->SetWindowText (Str) ;

if (bInterface)
((CButton *)GetDlgItem(IDC ALL IP))->SetCheck(0);
else

((CButton *)GetDlgItem(IDC ALL IP))->SetCheck(1l);

SetStarted (false) ;
//
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OnpederneHue u peanusauyusi obpabomyukos cobbimui

Ham motpebytorcst 00pabOTUuKu ABYX COOBITHIA: OJTHO — JJISi ONEPaTHB-
HOTO OTCHeXUBaHuA cocTosiHUS dnaxka (upentudukarop IDC ALL IP),
apyroe — s oOpabOTKH COOBITHSI, MPOMCXOJAIICTO NP HAKATUU KHOIKH
"Receive" (upenrudukarop IDC_RECEIVE).

Kon nepBoro e TpedyeT KOMMEHTApHEB:

void CReceiverDlg::0nAllIp()

{

if (((CButton *)GetDlgItem(IDC ALL IP))->GetCheck() ==1)
bInterface = FALSE;

else
bInterface = TRUE;

GetDlgItem (IDC SENDER) ->EnableWindow (bInterface) ;

O6pabotunk OnReceive() 3anomMuHaeTr B MOOANBHBIX MEPEMEHHBIX
uHpOpMaIUIo, HEOOXOAUMYIO JUIsl Mpoliecca MpueMa, 3aTeM 3aIlyCKaeT MOTOK
NoJIy4eHHs JedTarpaMM. B 3aBepiieHre oH MPUBOAMT COCTOsSIHUE MHTep(deiica
IIOJI30BATEIIS B COOTBETCTBHUE C COCTOSIHUEM ITPUIIOKEHHUS.

void CReceiverDlg: :OnReceive ()

{

char Str[81];

hWwnd IB = m ListBox.m hWwnd; // Jns noroka
GetDlgItem(IDC PORT) ->GetWindowText (Str, sizeof (Str));
iPort=atoi (Str) ;

if (iPort<=0||iPort>=0x10000)

AfxMessageBox ("Incorrect Port number") ;
return;

}

GetDlgItem(IDC COUNT) ->GetWindowText (Str, sizeof (Str));
dwCount=atoi (Str) ;
if (dwCount<=0)

{

AfxMessageBox ("Incorrect number of datagrams") ;
return;

}

GetDlgItem (IDC SENDER) ->
GetWindowText (szInterface, sizeof (szInterface)):;

AfxBeginThread (ReceiveThread, NULL) ;
SetStarted (true) ;
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[nasHas chyHKUUS omoka riosiydeHus detmazpamm

Oynkmusi  ReceiveThread() wnunmanusupyer Oubmmoreky Winsock,
CO3/1a€T COKET Ul MpueMa, IPUBS3bIBACT €ro K JIOKAJIbHOMY aJpecy W MOpTY,
II0CJIE Yero HaYMHAEeT IPUEM JerTarpaMm.

Pazbepem ocHoBHBIC ydacTku koma. CHadajga Mbl OMHCHIBAEM HEOOXOH-
MbI€ JIOKaJIbHbIE IEPEMEHHBIE U 3arpyxaem onbdauorexy Winsock:

UINT ReceiveThread (PVOID lpParam)

{

WSADATA wsd;
SOCKET S;
char *recvbuf = NULL;
int ret,
i;
DWORD dwSenderSize;
SOCKADDR IN sender,
local;
char Str[200];

CListBox* pLB =
(CListBox *) (CListBox::FromHandle (hWnd LB)) ;

if (WSAStartup (MAKEWORD(2,2), &wsd) != 0)
{
sprintf (Str, "WSAStartup failed!");
pLB->AddString (Str) ;
return 1;

}

3areM co3gaeM COKET AJisi IpHeMa JedTarpaMm M TPUBS3BIBAEM €ro K
UHTEpPENCy:

s = socket (AF INET, SOCK DGRAM, 0);
if (s == INVALID SOCKET)
{
sprintf (Str, "socket() failed; %d",
WSAGetLastError()) ;
pLB->AddString (Str) ;
return 1;
}
local.sin family = AF INET;
local.sin port = htons((short)iPort) ;
if (bInterface)
local.sin addr.s addr = inet addr (szInterface);
else
local.sin addr.s addr = htonl (INADDR ANY) ;
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if (bind(s, (SOCKADDR *)&local, sizeof(local)) ==
SOCKET ERROR)
{

sprintf (Str, "bind () failed: %d", WSAGetLastError()) ;
pLB->AddString (Str) ;
return 1;

}

Brinensem Oydep s mpuema uadopmanuu:

recvbuf = (char *)GlobalAlloc (GMEM FIXED, dwLength);
if (!recvbuf)
{
sprintf (Str, "GlobalAlloc() failed: %d",
GetLastError());
pLB->AddString (Str) ;
return 1;

}

Hakonen, B nukie nomydaem jaedtarpammbl. [1o 3aBepiiieHHM OCBOOOX-
JlaeM 3aXBaYEHHBIE PECYPCHI:

for(i = 0; i < dwCount; i++)
{
dwSenderSize = sizeof (sender) ;
ret = recvfrom(s, recvbuf, dwLength, O,
(SOCKADDR *) &sender, (int *)&dwSenderSize) ;
if (ret == SOCKET ERROR)
{
sprintf (Str, "recvfrom() failed; %d",
WSAGetLastError()) ;
pLB->AddString (Str) ;
break;
}
else if (ret == 0)
break;
else
{
recvbuf [ret] = '\0';
sprintf (Str, "[%s] sent me: '%s'",
inet ntoa(sender.sin addr), recvbuf);
pLB->AddString (Str) ;

}

sprintf (Str, "%d datagrams was received. Socket closed",
dwCount) ;
pLB->AddString (Str) ;
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closesocket (s8) ;

GlobalFree (recvbuf) ;
WSACleanup () ;

return 0;

}

lMpumep 7.4. Omnpasumernpb GelimazpaMM Ha OCHO8e
npomokosia UDP
OtnpaButens uepe3 uHTepdelic monp3oBatens mnoiydaer IP-agpec mpu-
eMHUKa U HoMep nopTa. OH CO3/1ae€T COKET /JIs OTIPABKU JJAHHBIX U OTChLIAET
nerTarpaMMebl, UCTIONB3Ysl QyHKIHIO0 sendto(). MOXHO JOMONHHUTEIFHO 3a7aTh
OMIMI0O BbI30Ba (DYHKIMU connect JJisi MPUBS3KU COKETa K ajpecy (B 3TOM
cilydae Jijisi OTIpaBku ucrnonb3yercs ¢pyHkius send(), a He sendto() ).

Omkpbimue rnpoekma
Otkpoiite (aiin pabodero mpocTpaHCTBa 3aroToBKU Mpoekra Sender.dsw,
pacniosioxeHHbIi B tupektopun 07 WinsockBasis\UDP\Sender\Starter.

[ nasHoe duariozo80e OKHO

HpI/IJ'IO)I(eHI/Ie OpraHu30BaHO KaK AHMAJIOTOBOC CO CICAYIOIOIUM TIJIaBHBIM
OKHOM

#= Sender x|

[T Connection Port: I Mumber of datagrams: I Send |

IF or name of receiver: I

Ha riiaBHOM [HalOrOBOM OKHE MPUJIOKEHUS PACIOJIOAKEHBI CIIECIYIOIINE
AJIIEMEHTHI YIPABIECHUS.

Cmucok (unmentuduxarop IDC LISTBOX) mnpegHaznaueH sl BbIBOJAA
coobmenuii. [lons BBoga (upentudukaropsr IDC PORT, IDC RECEIVER u
IDC_COUNT) cnyskar ajig BBOJla HOMepa NopTa U UMEHHU MoJiydyaTens (Uiu ero
[P-anpeca), a Takke KOJIMYECTBA MOChUIAEMBIX JiedTarpaMm. Diaxkok (MaAeHTH-
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¢ukarop IDC_CONNECTION) o3HauaeT HEOOXOAMMOCTb BbI30BA (DYHKIIHH
connect() JyIst TPUBA3KU COKETa K KOHKPETHOMY IMOJIy4YaTelto.

Knonka "Send" (umentuduxarop IDC SEND) 3amyckaer mporece
OTIIPABKHU JI€UTarpaMM.

[lodknoveHue bubriuomek, obbsierieHUe KOHCmMaHm,
25106asibHbIX nepeMeHHbIX u pyHKUUU

B okne Project Settings na Bkiaake Link B mone Object/library modules:
noAKIrouYnM 6nbmroreky ws2 32.lib.
[Toaxmtounm 3aronoBok omomorekn Winsock?2 B datine SenderDIg.h:

/] ...

#include <winsock2.h>

[1117777777777777777777777777777777777777/7777777777777777777
// CSenderDlg dialog

B Hauane d¢aiina SenderDlg.cpp n06aBuM HEOOXOIUMBbIE OOBSIBICHUS
KOHCTAHT, IJ100aJIbHBIX IEPEMEHHBIX U 00BSIBIICHUSI TTI00ATBHBIX (DYHKITUN:

#define DEFAULT PORT 5150
#define DEFAULT COUNT 25
#define DEFAULT BUFFER LENGTH 64

BOOL bConnect = FALSE; // BeispBaTE connect?

int iPort = DEFAULT PORT; // Homep mopra

DWORD dwCount = DEFAULT_COUNT;// KommuecTBO penrrarpamMM
char szRecipient[128]; // ViMs1 o ampec mnoJydaTels:

CListBox *pListBox; // Ins ¢yuHxipm DatagramSend
int DatagramSend() ;

Haznauenne nepeMeHHBIX SCHO W3 KOMMeHTapueB. ['mobanpHas QyHKIMs
DatagramSend() BbIIONHSIET BCIO OCHOBHYIO pa0OTy IO OTIPABKE IaHHbIX.

OnpedernieHue nepeMeHHbIX U Ha4dyasibHasi HacmpoukKa
ouasio208020 OKHa

Coznanum nepemennyto m_ListBox tuna CListBox ansa ynpasnenus cruc-
koM IDC_LISTBOX.

B xonme ¢ynkmum CSenderDlg::OnlnitDialog() nactpoum riaBHOE OKHO
JMasiora mepel €ro MePBLIM MOSBICHUEM:

/] ...
// TODO: Add extra initialization here
char Str[128];

GetDlgItem (IDC RECEIVER) ->SetWindowText ("localhost") ;
sprintf (Str, "%d", iPort);
GetDlgItem (IDC PORT) ->SetWindowText (Str) ;
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sprintf (Str, "%d", dwCount) ;
GetDlgItem(IDC COUNT) ->SetWindowText (Str) ;

if (!bConnect)

((CButton *)GetDlgItem(IDC CONNECTION) ) ->SetCheck(0) ;
else

((CButton *)GetDlgItem(IDC CONNECTION) ) ->SetCheck (1) ;

//

OnpederneHue u peanusauyusi obpabomyukos cobbimui

Ham motpeOyrorcs 00pabOTYMKKM  JOBYX  COOBITHM:  OJIHO — IS
ONEpaTUBHOTO  OTCJIECKMBAaHUSA  COCTOAHUA  Quaxka  (uaeHTudukaTop
IDC_CONNECTION), BTOopoe ansi 00pabOTKu COOBITHS, MPOUCXOAAIIETO MPHU
Haxxatuu kHonku "Send" (uaentudukarop IDC_SEND).

Kox mepBoro 1ocTaro4Ho O4eBUACH:

void CSenderDlg: :OnConnection ()
{
if (((CButton *)GetDlgItem(IDC CONNECTION)) ->
GetCheck() == 1)
bConnect = TRUE;
else

bConnect

FALSE;

O6pabotunk OnSend() 3amomMuHaeT B TJIOOATBHBIX TMEPEMEHHBIX BCIO
uH(poOpMaIMIO, HEOOXOAUMYIO IJisi Tpollecca OTMPAaBKUA JaHHBIX, a 3aTeM
BbI3bIBaeT (hyHkmio DatagramSend(), BEITOTHSIONIYIO BCIO paboTy.

void CSenderDlg: :0OnSend ()

{

char Str([81];

GetDlgItem (IDC PORT) ->GetWindowText (Str, sizeof (Str));
iPort=atoi (Str) ;
if (iPort<=0||iPort>=0x10000)

AfxMessageBox ("Incorrect Port number") ;

return;

}

GetDlgItem (IDC COUNT) ->GetWindowText (Str, sizeof (Str));
dwCount=atoi (Str) ;
if (dwCount<=0)
{
AfxMessageBox ("Incorrect number of datagrams") ;
return;
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GetDlgItem(IDC RECEIVER) ->
GetWindowText (szRecipient, sizeof (szRecipient));

pListBox = &m ListBox;
DatagramSend () ;

}

[nobarnbHas pyHkUuuss omrpasku detimazpamm DatagramSend

Oynkuus DatagramSend() ununmanusupyer oubiaunoreky Winsock, 3atem
CO3/1aeT COKET IS OTIPABKU JaHHBIX U, €CIU 3aJlaHa COOTBETCTBYIOIIAsI OMIIK,
MOJKITIOYaeT €ro K yAaleHHoOMYy KommbloTepy. llocime sToro ona HaunmHaeT
OTIIPaBKY JeUTarpamMmm.

Pazbepem ocHOBHBIE y4acTku koja. CHauama Mbl ONMHMCHIBAEM HEOOXOIH-
MBbI€ JIOKaJIbHBIE TIEPEMEHHBIC U 3arpyxaeM oubiamorexy Winsock:

int DatagramSend ()

{

WSADATA wsd;

SOCKET s;
char *sendbuf = NULL;
int ret,

i;
SOCKADDR IN recipient;

char Str[200];
if (WSAStartup (MAKEWORD (2, 2), &wsd) != 0)

{
sprintf (Str, "WSAStartup failed!");
pListBox->AddString (Str) ;
return 1;

}

3ateM co3/laéM COKEeT Il OTIpaBKH JeHTarpaMM U OCYIIECTBIISIEM
pas3peleHue aapeca noryqdaress:

s = socket (AF INET, SOCK DGRAM, 0);
if (s == INVALID SOCKET)
{
sprintf (Str, "socket() failed; %d",
WSAGetLastError()) ;
pListBox->AddString (Str) ;
return 1;
}
// PaspeunTe MMst o IP-ampec NpvieMHMKAa
//
recipient.sin family = AF INET;
recipient.sin port = htons((short)iPort) ;

107



if ((recipient.sin addr.s addr = inet addr(szRecipient))
== INADDR NONE)
{

struct hostent *host=NULL;
host = gethostbyname (szRecipient) ;
if (host)
CopyMemory (&recipient.sin addr,
host->h addr list[0], host->h length);
else
{
sprintf (Str, "gethostbyname() failed: %d",
WSAGetLastError()) ;
pListBox->AddString (Str) ;
WSACleanup () ;
return 1;

}

Boigensiem Oydep A oTnpaBKH JaHHBIX:
sendbuf = (char *)GlobalAlloc (GMEM FIXED,

DEFAULT BUFFER LENGTH) ;
if (!sendbuf)
{
sprintf (Str, "GlobalAlloc() failed: %d4d",
GetLastError()) ;
pListBox->AddString (Str) ;
return 1;

}

Hakonen, B nukie ornpasisieM aedtarpammbl. [1o 3aBepiieHun 0CBOOOX-
JlaeM 3aXBAaYEHHBIE PECYPCHI:

// Ecimm BamaHa ompssi connect, BHIIOJNHSIETCST "IMOomKImodeHme"
// n oTmpaBka C mucnoib30oBaHMeM byHkipm send ()
if (bConnect)
if (connect(s, (SOCKADDR *)&recipient,
sizeof (recipient)) == SOCKET ERROR)

sprintf (Str, "connect() failed: %d",
WSAGetLastError()) ;

pListBox->AddString (Str) ;

GlobalFree (sendbuf) ;

WSACleanup () ;

return 1;
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for(i = 0; i < dwCount; i++)
{
sprintf (sendbuf,
"Test datagram (with connection) #%d", i);
ret = send(s, sendbuf, strlen(sendbuf), 0);
if (ret == SOCKET ERROR)
{
sprintf (Str, "send() failed: %d4d",
WSAGetLastError()) ;
pListBox->AddString (Str) ;
break;
}
else if (ret == 0)
break;
// OrmpaBka ycnema!

else

// VHade ucnomesyeM ¢yuxipmo sendto ()
//
for(i = 0; i < dwCount; i++)
{
sprintf (sendbuf, "Test datagram #%d", i);
ret = sendto(s, sendbuf, strlen(sendbuf), O,
(SOCKADDR *) &recipient, sizeof (recipient)) ;
if (ret == SOCKET ERROR)
{
sprintf (Str, "sendto() failed; %d",
WSAGetLastError()) ;
pListBox->AddString (Str) ;
break;
}
else if (ret == 0)
break;
// OrmpaBka ycniemna!
}
}
closesocket (s) ;
GlobalFree (sendbuf) ;

WSACleanup () ;
return 0;
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Beoa-BbiBoa B Winsock

OcHoBHbIe uernu

W3yyeHue maHHOW TEMBbI OYECHb BAXKHO IS HAMUCAHUS KAauyeCTBEHHBIX
CETEBBIX MpUJIoKeHUN. Panee Mbl pa3Oupanu TOJIHLKO OCHOBHBIC OIEpAITUu IS
YCTaHOBJICHHSI CBSI3U U OCYIIECTBIICHHUS onepaunii nepenayn napopmanuu. [Ipu
3TOM (YHKIHMOHAJIBLHOCTh HAIIMX MPUIOKCHWIA ObLTa BeChbMa MPUMHUTHBHA:
[peanoiarajoch, 4ro BCE YYaCTHUKM oOMeHa uH(popmanued AEHCTBYIOT IO
3apaHee HalMCaHHOMY JKECTKOMY CIIEHApHIO.

31ech pa3douparoTcsi MPUMEPbl OpraHU3allMy 3HAYUTENIBHO 00Jiee THOKOro
B3aUMOJICUCTBUS, JIOCTUTAEMOr0 32 CUET MCIIOJIb30BAHUS PAa3IUYHbBIX Modenell
6600a-6v1600a. I1pu 3TOM NpuUIOKEHUE B JIFOOOH MOMEHT MOXKET OJTHOBPEMEHHO
3aHUMAThCS W TPUEMOM, U Iepefadyei JMaHHbIX (OOBIYHO ACHMHXPOHHO) C
HECKOJBKUMH IMapTHEPaMHU.

Bce momenn BBOJa-BRIBOJIAa pacCMaTPHUBAIOTCS HAa MpUMEpE pa3pabOTKH
COOTBETCTBYIOIIETO dXO-cepBepa (asisi cepBepoB BOMPOCHl dPHEKTUBHOM
opraHuzanmuu oOmeHa wuHPopManuen ocoOeHHO BaxkHbI). [lockombky mIs
TECTUPOBAHUS HEOOXOJUMO WMETh W KJIMEHTCKOE MPUIOKEHHE, B KA4eCTBE
TaKOBOT'O MOHO B3STh KJIMEHTA U3 MPEIBIAYIICH TEMBI.

[TockonmpKy 1ENBI0 HACTOSAIIETO IOCOOHUSI SBISETCS pa3dop HWMEHHO
NPAaKTHYECKON peanu3alii TeX WM HHBIX MPUEMOB U CPEICTB pPa3pabOTKU
CETEBBIX MPUIOKECHHIA, TEOPETUUECKNE BOMIPOCHI 3IECh HE PACCMATPUBAIOTCA, U
nepes BBIMOJHEHHEM pabOThl HACTOATENBHO PEKOMEHJIIYETCS OCBEXHTh B
naMsiTd UJCOJOTUIO pacCMaTpuBaeMOM MOJIENM BBOJA-BBIBOJIA, a TakKXKe
COOTBETCTBYIOIIME OUOIMOTEUHBbIE CpeCcTBAa. B 10CTaTOUHO KOMITAKTHOM BUJE
HeoOXxouMast HGOpMaIUsI COJIEPKUTCSI B yueOHOM rtocoouu [7].

[ nasHoe Ouarno2o80e OKHO cmapmaoeeoeco rnpoeKkma

Bce crapToBble IpOeKThl MPAKTUYECKU UICHTUYHBI U IPEICTABIAIOT OO0
JMAJIOTOBbIE MPUJIOKEHUS C TJIABHBIM OKHOM CJIEAYIOLIETO BUAA (OTJIMYAOTCS
OHHU JPYyT OT JIpyra TOJIbKO HaJHChIO B 3ar0JIOBKE OKHA).

& Echo-server x|

Part; I [ Print meszages Start |
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Ha rinaBHOM [MamoroBOM OKHE pacHOJIOKEHBI CIEAYIOLIUE 3JIEMEHTHI
yIpaBJCHUS.

Cnucok B BepxHel uactu okHa (upeHtuduxkatop IDC LISTBOX)
npeAHa3HaueH s BbiBoja cooOmeHuit. [lonme BBoja (uaeHTudUKATOP
IDC PORT) cuyxuT mjia BBOAAa HOMEpa IOPTa, HAa KOTOPOM MbI >KIEM
coequHenuit ¢ kineHToM. dnaxok (upentudukarop IDC PRINT) paspemaer
BBIBOJI ITOJTY4YaeMbIX OT KJIMEHTa COOOIEHUI B OKHE TUajora.

Knonka "Start" (unentudukatop IDC START) npennaznauena mis
3aIycKa cepBepa.

[ToOknroyeHue bubriuomek, obbsi8IeHUE KOHCMaHm u
rnepeMeHHbIX, peasiuloeaHHas yHKUUOHarIbHOCMb

B craproBom mpoekTe yxe moakmoueH ¢ain winsock2.h n 6mbamoreka
ws2_ 32.1ib.

Taxxe no0asiieH o6padboTunk usmeHenus cocrosinus guaxkka [DC_PRINT
U HacTpoiika ero HadaJibHOTo coctosiHus B pyHkimu CServerDlg::OnlnitDialog().

B npemnoxkeHHOM CTapTOBOM NIPOEKTE YX€ co3JaHa IepeMeHHas
m_ListBox tuna CListBox nns ynpasnenus cnuckom IDC LISTBOX.

Kpome Ttoro, B ¢aiine ServerDlg.cpp caemansl cieayromnpe 0ObIBICHUS
KOHCTAHT U TJ1I00aJIbHBIX MEPEMEHHBIX:

#define PORT 5150 // TIopT MO yMOJIYaHMIO
#define DATA BUFSIZE 8192 // Pasmep Oybdepa IO yMOJIUAHMUIO

int iPort = PORT; // TIopT IS MNPOCIIYIMBAHUSA [TOOKJTIOUEHIMIA

bool bPrint = false; // BeBOIMTL JIM COODUEHMS KIIMEHTOB

lMpumep 8.1. Axo-cepeep Ha ocHose modesnu select()

CepBep paboraer 1o cieayromeMy cueHaputo. OH CO3[ae€T COKET,
NPUBS3BIBAET €r0 K JIOKalbHOMY IP-uHTEepdeiicy u mopry, NEpeBOAUT B
HEOJIOKUPYIOUIUI peXUM M CIYIIAeT COSAMHEHMs KIMEHTOB. [[is mpoBepku
HaJIMYUs 0OpalleHs KIMEeHTa UCIOIb3yeTcsl PyHKuus select.

[locne mpuema OT KIMEHTa 3ampoca Ha COEJAMHEHHE HOBBIM COKET,
CO3/aHHbIN (yHKIMEH accept, MEPeBOAUTCS B HEOIOKHPYIOMIMNA pexum. s
IIPOBEPKH BO3MOYKHOCTH OCYLIECTBJIEHUS YTEHUS WM 3aIUCU JAHHBIX TAKXKE
ucromib3zyercst pyHkuus select.

Omkpbimue rnpoekma

OTtkpoiiTe Qaitn paboyero mpocTpaHCTBa 3aroTOBKH IMpoekta Server.dsw,
pacnionoxeHHsli B aupexkropun 08 InputOutput\Select\Starter.

ObnbsisrieHUe KOHcmaHm U arnobaribHbIX nepemMeHHbIX

B craproBom mpoekte yxe moakitoueH (aiin winsock2.h u Oubnmoreka
ws2 32.lib.
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B wnawane @aitma ServerDlg.cpp mo6aBuM HEOOXOAMMBIE OOBSIBICHUS
THUTIOB, TJI00ATEHBIX IEPEMEHHBIX U OOBSIBICHUS TT100aTbHBIX (DYHKITHI:

/] ..

bool bPrint = false; // BuBOOIUTL JIM COOOLEHUS KIIMEHTOB

typedef struct SOCKET INFORMATION {
CHAR Buffer [DATA BUFSIZE] ;
WSABUF DataBuf;
SOCKET Socket;
OVERLAPPED Overlapped;
DWORD BytesSEND;
DWORD BytesRECV;
} SOCKET INFORMATION, * LPSOCKET INFORMATION;

DWORD TotalSockets = 0; // Bcero cokeTos
LPSOCKET INFORMATION SocketArray [FD SETSIZE] ;

HWND hwWwnd LB; // Ins nepemaums NOTOKaM

BOOL CreateSocketInformation (SOCKET s, CListBox * pLB) ;
void FreeSocketInformation (DWORD Index, CListBox * pLB) ;
UINT ListenThread (PVOID lpParam) ;

3necy ListenThread() — rnaBHas ¢yHkumus pabodyero  MOTOKa.
Bcnomorarenbubie  riobansubie  ¢yHkuuu — CreateSocketlnformation() wu
FreeSocketInformation() mpeana3znauensl aist paboTel ¢ MmaccuBoM SocketArray:
pa3MeIeHrs B MaMsITH U 3allOJTHEHHS €ro DJIEMEHTOB WH(OpMaIeil 0 COKeTax,
a TaKXKe MX yAAJICHUS U3 MaCCUBa U OCBOOOKICHMS TTAMSITH.

OnpederneHue u peanusayusi obpabom4yukos cobbimui

N3 o0paboTunkoB HamM TMOTpeOyeTCs TOJNBKO 0O0pabOTUMK COOBITHS,
npoucxoasmero npu HaxaTtuu kaonku "Start" (unentudukarop IDC_START).

O6pabotunk OnStart() 3anoMUHAET AECKPUIITOP OKHA CIMCKA JJi BHIBOJIA
uH(pOpMAITNK, COXpaHSET BBEICHHBIN IOJH30BATEIIEM HOMEp IOpTa, 3aTeM
3alycKaeT OCHOBHOM pabouuii moTok. B 3aBepiiieHre OH JeinaeT HEaKTUBHOM
KHOMKY "Start", 4ToObI U30€kKaTh MOBTOPHOTO 3aIlyCKa.

void CServerDlg: :0OnStart ()

{

char Str[81];
hWwnd LB = m ListBox.m hWnd; // Jnsa ListenThread

GetDlgItem(IDC PORT) ->GetWindowText (Str, sizeof (Str));
iPort=atoi (Str) ;

112



if (iPort<=0||iPort>=0x10000)

{
AfxMessageBox ("Incorrect Port number");
return;

}

AfxBeginThread (ListenThread, NULL) ;
GetDlgItem (IDC START) ->EnableWindow (false) ;

}

[nasHas pyHKyus paboyez2o rnomoka

@Oynkuusa ListenThread() nnnnmanusupyer 6ubnuorexy Winsock, co3maer
COKET IS MPOCIYIINBAHUSA, TMPUBS3BIBACT €T0 K JOKATHHOMY aapecy U KACT
NOJKIIOYEHUH KIMEHTOB. [l TpOBEepKM HaMMuusl 3ampoca KIHWEHTa Ha
COCIMHCHHE, a TaKKe BO3MOXHOCTH YTCHHS WM 3alMuCHd HHQPOPMAIHH
HCIIO0JIb3YETCSl COOTBETCTBYIOIIAsI HACTPOMKA COKETOB U nanee pynkuus select().

Pa3bepem ocHoOBHBIE yuacTku koja. CHadama Mbl OMUCHIBAEM HEOOXOJH-
MBbI€ JIOKaJIbHBIE TIEPEMEHHBIC U 3arpyxaeM Oubiaunorexy Winsock:

UINT ListenThread (PVOID lpParam)
{
SOCKET ListenSocket;
SOCKET AcceptSocket;
SOCKADDR IN InternetAddr;
WSADATA wsaData;
INT Ret;
FD SET WriteSet;
FD SET ReadSet;
DWORD1i ;
DWORDTotal;
ULONGNonBlock;
DWORDFlags;
DWORDSendBytes;
DWORDRecvBytes;

char Str[200];
CListBox * pLB =
(CListBox *) (CListBox: :FromHandle (hWnd LB)) ;

if ((Ret = WSAStartup (0x0202, &wsaData)) != 0)
{
sprintf (Str, "WSAStartup() failed with error %d",
Ret) ;
pLB->AddString(Str) ;
WSACleanup () ;
return 1;
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3ateM co3MaeM COKET, MPUBA3BIBAEM K HHTep(deiicy U BHICTABIAEM Ha
npociylMBaHue coenuHeHuil. Bropoit mapamerp ¢ynkmun listen() 3amaet
MaKCHUMAaJIbHYIO JJTMHY OYEepe/Id 05KUJIAI0IINX COCIMHEHUSI KIIMEHTOB.

if ((ListenSocket = WSASocket (AF INET, SOCK STREAM, O,
NULL, 0, WSA FLAG OVERLAPPED)) == INVALID SOCKET)

sprintf (Str, "WSASocket() failed with error %d",
WSAGetLastError()) ;

pLB->AddString (Str) ;

return 1;

}

InternetAddr.sin family = AF INET;
InternetAddr.sin addr.s addr = htonl (INADDR ANY) ;
InternetAddr.sin port = htons (iPort) ;

if (bind(ListenSocket, (PSOCKADDR) &InternetAddr,
sizeof (InternetAddr)) == SOCKET ERROR)
{

sprintf (Str, "bind() failed with error %d",
WSAGetLastError()) ;

pLB->AddString (Str) ;

return 1;

if (listen(ListenSocket, 5))

sprintf (Str, "listen() failed with error %d4d",
WSAGetLastError()) ;

pLB->AddString (Str) ;

return 1;

}

[lepeBoiUM COKET B HEOJOKUPYIOUIUN PEXUM, HaUMHAEM OECKOHEUHBIH
UKJT 00CTYKUBaHUS OJKIIOYEHUH KIMEHTOB, YTEHUS U 3alUCH TAHHBIX:

NonBlock = 1;
if (ioctlsocket (ListenSocket, FIONBIO, &NonBlock)

== SOCKET ERROR)
{

sprintf (Str, "ioctlsocket() failed with error %d4d",
WSAGetLastError()) ;

pLB->AddString (Str) ;

return 1;

}
while (TRUE)

{
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Pasz0epem mocienoBaTenbHOCTD JCHCTBUI BHYTPH 3TOTO LIUKIIA.

[ToaroTroBUM MHOKECTBA COKETOB ISl YBEAOMJICHHSI O BO3MOXKHOCTHU
omepaiuii BBOJa-BbiBOJA. CHayaia Mbl HUX OOHYJIMM, IOTOM J1I00aBUM K
MHOXkecTBY ReadSet npociymmBaromuii coker, 4ToObl MOJy4YaTh YBEIOMIICHUS
O TOMBITKAX MOJKIIOYEHHUS KJIMEHTOB. 3aT€M BKJIIOUMM KaXKIbI U3 CO3JaHHBIX
Ha JIaHHBIH MOMEHT COKETOB M3 MaccuBa SocketArray B mMHOxkecTBO WriteSet
win ReadSet B 3aBucumoctu ot ero cocrosuus. Eciu B Oydepe ocranuch
KaKue-TO JIaHHbIE, MbI MOMENIaeM ero B MHOxecTBO WriteSet, B MpOTUBHOM
ciaydae — B ReadSet.

FD ZERO (&ReadSet) ;
FD_ZERO (&WriteSet) ;

FD SET(ListenSocket, &ReadSet);

for (1 = 0; i < TotalSockets; i++)
if (SocketArray[i] ->BytesRECV >
SocketArray [i] - >BytesSEND)
FD SET (SocketArray[i] ->Socket, &WriteSet);
else
FD SET (SocketArray[i] ->Socket, &ReadSet);

Beosem (ynkiuio select(), 9ToObl onpenenauTh BO3MOXHOCTh OCYIIIECT-
BJICHUSI KaKOW-TMOO oTeparuu:

if ((Total = select (0, &ReadSet, &WriteSet, NULL,
NULL)) == SOCKET ERROR)
{

sprintf (Str, "select() returned with error %d4d",
WSAGetLastError()) ;

pLB->AddString(Str) ;

return 1;

}

[TpoBepuM Hanmmuue 3ampoCcOB KJIMEHTOB Ha coequHeHwe. [Ipu Hammauu
3ampoca TPUMEM €ro W TEepPeBEAEM COKET, CO3JaHHBIM (yHKIMEH accept B
HEOJIOKUPYIOUIUN PEXKUM PAOOTHI:

if (FD ISSET (ListenSocket, &ReadSet))

{

Total--;
if ((AcceptSocket = accept (ListenSocket, NULL,
NULL)) != INVALID SOCKET)

// TlepeBon cCokeTa B HEBJIOKMPYKUPII PeXrM
NonBlock = 1;
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if (ioctlsocket (AcceptSocket, FIONBIO,
&NonBlock) == SOCKET ERROR)

sprintf (Str,
"joctlsocket () failed with error %d",
WSAGetLastError()) ;
pLB->AddString (Str) ;
return 1;

// IDobaenemme cokeT B Maccue SocketArray
if (CreateSocketInformation (AcceptSocket, pLB)
== FALSE)
return 1;

if (WSAGetLastError () != WSAEWOULDBLOCK)

sprintf (Str, "accept() failed with error %d4d",
WSAGetLastError()) ;

pLB->AddString (Str) ;

return 1;

}

Hanee B mukie sl KaXJA0r0 COKETa MPOBEPSIEM BO3MOKHOCTH OCYIIECT-
BJICHUSI OMNEpalliyi YTEHUs WM 3aluCh M, €CJIM TaKoBas CYIIECTBYET,
BBITIOJTHSIEM COOTBETCTBYIOIIYIO ONEPAIUIO.

for (1 = 0; Total > 0 && i < TotalSockets; i++)

{

LPSOCKET INFORMATION SocketInfo = SocketArrayl[i];

// Ecim coker nonamaeT B MHOXeCTBO ReadSet,
// BHIIONHSIEM YTEeHME NaHHBIX.

if (FD ISSET (SocketInfo->Socket, &ReadSet))

{

Total--;

SocketInfo->DataBuf.buf SocketInfo->Buffer;
SocketInfo->DataBuf.len = DATA BUFSIZE;

Flags = 0;
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if (WSARecv (SocketInfo->Socket,

}

& (SocketInfo->DataBuf), 1, &RecvBytes,

&Flags, NULL, NULL) == SOCKET_ERROR)
if (WSAGetLastError () != WSAEWOULDBLOCK)
{

sprintf (Str,

"WSARecv () failed with error %dv,
WSAGetLastError()) ;
pLB->AddString (Str) ;

FreeSocketInformation(i, pLB);

}

continue;

else // uTeHMe ycrieummHo

{

SocketInfo->BytesRECV = RecvBytes;

// Ecim nonmyuenHo 0 GaliToOB, BHAYUNT KJIMEHT
// BakpsUl coemyHeHUe.

if (RecvBytes == 0)

{

FreeSocketInformation(i, pLB);
continue;

// PacrnieuaTka COOOUEHMSI, €CJIM HYXHO

if (bPrint)

{
unsigned 1 = sizeof (Str)-1;
if (1 > RecvBytes)
1 = RecvBytes;
strncpy (Str, SocketInfo->Buffer, 1);
Str[l]=0;
pLB->AddString (Str) ;
}
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// Ecim coxeTr nonajmaeT B MHOXeCTBO WriteSet,
// BBIIONHSIEM OTIPABKY NAHHBIX.

if

{

(FD_ISSET (SocketInfo->Socket, &WriteSet))
Total--;

SocketInfo->DataBuf.buf =

SocketInfo->Buffer + SocketInfo->BytesSEND;
SocketInfo->DataBuf.len =

SocketInfo->BytesRECV - SocketInfo->BytesSEND;

if (WSASend (SocketInfo->Socket,
& (SocketInfo->DataBuf), 1, &SendBytes, O,

NULL, NULL) == SOCKET ERROR)
{
if (WSAGetLastError() != WSAEWOULDBLOCK)
{
sprintf (Str,
"WSASend () failed with error %d4d",
WSAGetLastError()) ;
pLB->AddString (Str) ;
FreeSocketInformation(i, pLB);
}
continue;
}
else
{
SocketInfo->BytesSEND += SendBytes;
if (SocketInfo->BytesSEND ==
SocketInfo->BytesRECV)
{
SocketInfo->BytesSEND = 0;
SocketInfo->BytesRECV = 0;
}
}
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Lpyaue enobarnbHbie hyHKUUU

B xone ¢pynkimu ListenThread() mpucyTcTBYIOT BBI30BBI BCIOMOTATEIBHBIX
rnobanpHbIx GyHkimil CreateSocketInformation() u FreeSocketInformation().

[lepBast oTBewaer 3a ;00aBlieHME HOBOIO COKeTa B MaccuB SocketArray.
Ona Bbienster oobsacte namsatu s ctpykTypsl SOCKET INFORMATION,
3aIOJHSET €€ HE00X0AMMO HH(pOpMALIKEN U T0OABIISIET B MACCHUB:

BOOL CreateSocketInformation (SOCKET s, CListBox *pLB)
LPSOCKET INFORMATION SI;
char Str[81];

sprintf (Str, "Accepted socket number %d", s);
pLB->AddString (Str) ;

if ((SI = (LPSOCKET INFORMATION) GlobalAlloc (GPTR,
sizeof (SOCKET INFORMATION))) == NULL)
{

sprintf (Str, "GlobalAlloc() failed with error %d4d",
GetLastError());

pLB->AddString (Str) ;

return FALSE;

}

// HNomroTroBka CcTPyKTypsl SocketInfo mist MCHONMB30BaHMS.
SI->Socket = s;

SI->BytesSEND = 0;

SI->BytesRECV 0;

SocketArray [TotalSockets] = SI;
TotalSockets++;

return (TRUE) ;

Oynkuus FreeSocketInformation() ymansieT 3Ty cTpyKTypy M3 MaccuBa U
0cBOOOXK/1aeT 00J1aCTh MaMATH, OTBEJACHHYIO TO]T HEe.

void FreeSocketInformation (DWORD Index, CListBox *pLB)

{

LPSOCKET INFORMATION SI = SocketArray[Index];
DWORD 1i;
char Str[81];

closesocket (SI->Socket) ;
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sprintf (Str, "Closing socket number %d", SI->Socket) ;
pLB->AddString (Str) ;

GlobalFree (SI);

// CoBur MaccmMBa COKETOB
for (i = Index; i < TotalSockets; i++)

{
}

TotalSockets--;

SocketArray[i] = SocketArrayl[i+1];

}

lMpumep 8.2. Axo-cepeep Ha ocHose modesiu AsyncSelect()

CepBep paboraer mno ciaenyiouiemy cueHapuio. OH CO3[1a€T COKeET,
NpUBS3BIBACT €ro K JokambHOMy [P-mHTEpdeiicy u mopTy u ciymiaer
COCIMHEHHMS KIMEHTOB. JlJis MpoBEepKU HAWYUS OOpaleHusl KIMEHTA, a TaKXKe
TOTOBHOCTH COKETa JUIsl OTHPAaBKH U MpHEMa JIaHHBIX HCIOIB3YeTCS (yHKIUS
WSAAsyncSelect().

Ota (QyHKUUS TpeanonaraeT HCHOJb30BAaHHE MEXaHU3Ma COOOIICHUN
Windows, a 3HaunT, HATMYUE OKHA, KOTOPOMY ITH COOOICHUSI HAMPABIISIOTCS
Ha 00paboTky. [l 5TOM 1enu Mbl MOTJM Obl HUCIOJB30BaTh HMEIOLIEECS
TJIABHOE TUAJIOTOBOE OKHO MporpamMmbl. OTHAKO aBTOPY XOTEJIOCh ObI IPUBECTH
npuMep KoJia, B KOTOPOM CO3JAeTCS OKHO CHEIHANbHO JUISl O3TOH IENH H
OpraHu3yeTCs B OTJEILHOM MOTOKE IIUKJ TPAHCIALMHU U 00pabOTKH COOOIICHMI
Windows. Co3nanHoe pabouee OKHO OCTaeTCsi HEBUAUMBIM U CIIYXKHUT TOJIBKO B
KauyecTBe NpHUEMHMKAa M o0paboTunmka »TUX coobuieHuil. I[lpeanaraempiii
UCXOJIHBIN KOJ, TAKMM 00pa3oM, MOKET ObITh MCTIOIB30BaH U ISl OpTraHU3aAINH
00paboTku coobmennii Windows B KOHCOJBHBIX MPUIOKEHUSX.

Omkpbimue rnpoekma

OTkpoiite (aitn pabodero nmpocTpaHcTBa 3aroTOBKU MpoekTa Server.dsw,
pacnonoxxeHHsli B qupekropuun 08 InputOutput\AsyncSelect\Starter.

[ToOknroyeHue bubriuomek, obbsA8IeHUE KOHCMaHm u
a2robaribHbIX rnepeMeHHbIX

B craproBom mpoekTe yxe moakmoueH ¢ain winsock2.h n 6mbamoreka
ws2 32.1ib. Ecmm 6m1 MBI pa3pabaTbiBadil  KOHCOJBHOE MPHIIOXKEHUE,
JOTIOJTHUTENBHO CIEA0BAIO OBl MOAKITIOUNTE OnbmoTekn user32.1ib u gdi32.lib.
B namem ciyyae 3to Obuio crnenaHo mactrepom AppWizard npu reHepaunuu
3arOTOBKHU MPHIIOKEHUS.

B wnauvane d¢aiina ServerDIg.cpp no6aBum HeoOXOoauMble OOBSIBICHUS
TUTIOB, KOHCTAHT, TJIOOATLHBIX TIEPEMEHHBIX U TJI00aNTBHBIX (DYHKIIUN:
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/] ...

bool bPrint = false; // BuBOIMTL JIM COODLEHMS KIIMEHTOB

typedef struct SOCKET INFORMATION {
BOOL RecvPosted;
CHAR Buffer[DATA_BUFSIZE];
WSABUF DataBuf;
SOCKET Socket;
DWORD BytesSEND;
DWORD BytesRECV;
_SOCKET INFORMATION *Next;
} SOCKET INFORMATION, *LPSOCKET INFORMATION;

#define WM SOCKET (WM USER + 1) // CoobumeHme o coGsrTmm

void CreateSocketInformation (SOCKET s, char *Str,
CListBox *pLB) ;
LPSOCKET INFORMATION GetSocketInformation (SOCKET s,
char *Str, CListBox *pLB) ;
void FreeSocketInformation (SOCKET s, char *Str,
CListBox *pLB) ;

HWND MakeWorkerWindow (char *Str, CListBox *pLB) ;
LRESULT CALLBACK WindowProc (HWND hwnd, UINT uMsg,
WPARAM wParam, LPARAM lParam) ;

LPSOCKET INFORMATION SocketInfolist;
HWND hWnd LB; // Ins BBOma B OPyIMX IIOTOKax

UINT ListenThread (PVOID lpParam) ;

3nechy ListenThread() — rnaBHas ¢yHkuus pabodero motroka. DyHKIHS
MakeWorkerWindow() co3maer ynoMsiHyTOe BBIII€ HEBHAMMOE pabodyee OKHO
st mpuema coodmennd Windows, a dynkmus WindowProc() ocyrmecTBisiet
00pabOTKy ATUX COOOIIESHUMH.

OObsiBIEHBI TaKXKEe TPH BCIIOMOTaTelIbHBIE TJOOANbHBIE (DYHKIIUH
CreateSocketInformation(), GetSocketInformation() u FreeSocketInformation(),
npenHazHadeHHble 1 padotel co cnuckoM SocketInfoLlist. IlepBas dynkius
pasmemaetr B namsatu ctpyktypy SOCKET INFORMATION, cBsa3biBaeT ee ¢
COKETOM, IpeIHa3HauYeHHBIM JIJIs1 0OMEHa JaHHBIMU C KIMEHTOM, U J100aBIISET B
CIUCOK. BTopas HaxoguT B CIOHCKE W BO3BpallaeT dJEMEHT (CTPYKTypa
SOCKET INFORMATION), cBsizanHbIli ¢ 3ajaHHBIM cokeToMm. Haxkowner,
nocneansst GyHKIUS yAaaseT dJIeMEeHT U3 CIHCKa U OCBOOOXKIAET BBIACIECHHYIO
aMSTh.
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OnpederneHue u peanusauyusi obpabomyukos cobbimui

N3 o0paboTunkoB Ham TMOTpeOyeTcs TOJNBKO 00pabOTUMK COOBITHS,
npoucxoasiero npu HaxaTuu kaonku "Start" (unentuduxarop IDC_START).

O6padoTunk OnStart() 3amoMruHaeT AECKPUNTOP OKHA CIHCKA JJIS BHIBOJA
nH(pOpMAITNK, COXpaHSET BBEICHHBIN IOJIH30BATEIIEM HOMEp IOPTa, 3aTeM
3alyCcKaeT OCHOBHOM pabouuii moTok. B 3aBepilieHre OH JelaeT HEaKTUBHOM
KHOTKY "Start", 4ToObI H30€kaTh MOBTOPHOTO 3allyCKa.

void CServerDlg: :0OnStart ()

{

char Str[81];

hWwnd LB = m ListBox.m hWnd; // Ina ListenThread
GetDlgItem(IDC PORT) ->GetWindowText (Str, sizeof (Str));
iPort=atoi (Str) ;

if (iPort<=0||iPort>=0x10000)

AfxMessageBox ("Incorrect Port number") ;
return;

}

AfxBeginThread (ListenThread, NULL) ;

GetDlgItem(IDC START) ->EnableWindow (false) ;

}

[nasHas yHKkUUS paboyez2o rnomoka

Oynkums ListenThread() cHavama co3maer oKHO JJisi IpreMa COOOIIEHUM
Windows u uaunmanuzupyer oubnuoreky Winsock. 3arem oHa co3gaeT COKET
JUIS. TIPOCIIYIIUMBAaHUS W TocpeAcTBOM BbizoBa (yHkimu WSAAsyncSelect()
HA3HAYaeT BHOBb CO3JIaHHOE OKHO MPUEMHHKOM COOOIIEHUN O COOBITHSIX Ha
COKETe, TMPUBA3BIBAET €ro K JIOKAJbHOMY aJpecy U BBICTABIsACT Ha
MPOCTYIIUBAHHE.

[Toce 3TOrO OpraHU3yeTCs IUKI IO TPAHCISAIUWA W JUCTIETYCPU3AIUU
COOOIICHMIA.

Pazbepem ocHoBHBIC ydacTku koma. CHadajga Mbl OMHICHIBAEM HEOOXOH-
MbIE JIOKaJIbHBIE MIEPEMEHHBIE, CO3/]JaeM pabouee OKHO U 3arpyxaeMm OubiamoTe-
Ky Winsock:

UINT ListenThread (PVOID lpParam)
{

MSG msg;

DWORD Ret;

SOCKET Listen;

SOCKADDR IN InternetAddr;

HWND Window;

WSADATA wsaData;
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char Str[200];
CListBox *pLB =
(CListBox *) (CListBox: :FromHandle (hWnd LB)) ;

if ((Window = MakeWorkerWindow(Str, pLB)) == NULL)
return 1;

if ((Ret = WSAStartup(0x0202, &wsaData)) != 0)

{
sprintf (Str, "WSAStartup failed with error %d", Ret);
pLB->AddString (Str) ;
return 1;

}

3areM co3laeM COKET, HazHayaeM OKHO ¢ jaeckpuntopom Window B
KauecTBe MPHUEMHUKA COOOIICHUM, BBI3BAHHBIX COOBITUSIMU Ha COKETE,
MPUBS3BIBAEM COKET K HHTEp(eNCy W BBICTABIISIEM €ro Ha MPOCTYIIMBAHHE
coenunennii. Bropoit mapamerp dyukmuu listen() 3aaeT MakCUMaJIbHYIO JITTUHY
ouepea OXKUIAIONTUX COSTUHEHUS KIIMEHTOB.

if ((Listen = socket (PF INET, SOCK STREAM, 0)) ==
INVALID SOCKET)
{

sprintf (Str, "socket() failed with error %d4d",
WSAGetLastError()) ;

pLB->AddString (Str) ;

return 1;

}

WSAAsyncSelect (Listen, Window, WM SOCKET,
FD ACCEPT|FD CLOSE) ;

InternetAddr.sin family = AF INET;
InternetAddr.sin addr.s addr = htonl (INADDR ANY) ;
InternetAddr.sin port = htons (iPort) ;

if (bind(Listen, (PSOCKADDR) &InternetAddr,
sizeof (InternetAddr)) == SOCKET ERROR)
{

sprintf (Str, "bind() failed with error %d",
WSAGetLastError()) ;

pLB->AddString (Str) ;

return 1;
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if (listen(Listen, 5))

{

sprintf (Str, "listen() failed with error %d4d",
WSAGetLastError()) ;

pLB->AddString (Str) ;

return 1;

}

Hako#ner, opranusyem B IUKJIE pacpeesICHHEe COOOIECHUN:
while (Ret = GetMessage (&msg, NULL, 0, 0))

{

if (Ret == -1)

{

sprintf (Str, "GetMessage() failed with error %d",
GetLastError());

pLB->AddString (Str) ;

return 1;

}

TranslateMessage (&msg) ;
DispatchMessage (&msg) ;

}

return O0;

}
@yHKUUs obpabomku coobuweHul

N3 Bcex coobmennit Windows ¢ynkuus WindowProc() 6yaer o6pabaTsi-
BaTh TOJBKO OJHO, NpEIHA3HAYEHHOE JJii Hee, a HMMEHHO COOOIIeHHE
WM _ SOCKET (nepemaetcst kak 3HaueHue aprymenta uMsg). [Ipouune cooOrre-
HUSl OHA IepeHanpaBisieT Ha 00paboTKy cucteme. [Ipu 3TOM uyepe3 mapamerp
wParam ¢yHkuMs mogyyaeT AECKpUNTOpP COKeTa, a uepe3 napametp [Param —
JOTIOJTHUTENbHYI0 UH(GOPMAITUIO O TUIE COOBITHA. MBI TIPETYyCMOTPUM YETHIPE
BO3MO>KHBIX 3HAUEHUS 3TOTO MapaMeTpa:

e 3gayeHue FD ACCEPT coOTBETCTBYET HAJIMYMIO 3alpoca KIMEHTA Ha

COEJINHEHHE;

e 3Hauenuss FD READ wum FD WRITE o3Ha4yatoT rOTOBHOCTh COKETa K

OnepausM MOJTYyYEHHUS U OTIPABKHU JAHHBIX COOTBETCTBEHHO;

e 3HaueHwue, paBHoe FD CLOSE, cooTBETCTBYET OTKIIOUCHHUIO KJIUECHTA.

B kadectBe peakuuu Ha mepBoe COOBITHE MBI CO3Ja€M COKET s
oOcnmyKMBaHUSl KIMEHTa, J00aBIsieM €ro B CIUCOK COKETOB U TIepenaem
byukiuu WSAAsyncSelect() myist Toro, 4toObl MmoJy4aTh YBEAOMIICHUS O
COOBITUSIX Ha JJaHHOM cokerte. [Ipu mosydeHun yBEJOMIIEHH O BO3MOXHOCTH
YTEHUS WIM 3alicu JaHHBIX Mbl BBIIOJHSIEM JTy ONEpanuio, a Ipu
OTCOEIMHEHUH KIIMEHTA 3aKPbIBAEM COKET U YAAJIEM €r0 U3 CIHUCKA.

Jlamee npuBOAUTCS UCXOAHBIN KO, pEAIU3YIOIIUN OIUCAHHbIE IEUCTBUS:
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LRESULT CALLBACK WindowProc (HWND hwnd, UINT uMsg,
WPARAM wParam, LPARAM lParam)

SOCKET Accept;

LPSOCKET INFORMATION SocketInfo;
DWORD RecvBytes, SendBytes;
DWORD Flags;

char Str[200];
CListBox *pLB =
(CListBox *) (CListBox: :FromHandle (hWnd LB)) ;

if (uMsg == WM SOCKET)
{
if (WSAGETSELECTERROR (1Param))
{
sprintf (Str, "Socket failed with error %d",
WSAGETSELECTERROR (1Param) ) ;
pLB->AddString (Str) ;
FreeSocketInformation (wParam, Str, pLB);

}

else

{

switch (WSAGETSELECTEVENT (1Param) )
case FD ACCEPT:
if ((Accept = accept (wParam, NULL, NULL)) ==
INVALID SOCKET)

{
sprintf (Str,
"accept () failed with error %d4d",
WSAGetLastError());
pLB->AddString (Str) ;
break;
}

// Cospamme CTPyKTypsl C MHbOOpMaImelr O COKeTe
// n BaHeceHMe ee B CIMCOK
CreateSocketInformation (Accept, Str, pLB);
sprintf (Str, "Socket number %d connected",
Accept) ;

pLB->AddString (Str) ;
WSAAsyncSelect (Accept, hwnd, WM SOCKET,

FD READ|FD WRITE|FD CLOSE) ;
break;
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case FD READ:

SocketInfo =
GetSocketInformation (wParam, Str, pLB);

// UYnraeM TOmbKO ecym Gydep mpmema mycT
if (SocketInfo->BytesRECV != 0)

SocketInfo->RecvPosted = TRUE;
return 0;
else
SocketInfo->DataBuf.buf =
SocketInfo->Buffer;
SocketInfo->DataBuf.len = DATA BUFSIZE;
Flags = 0;
if (WSARecv (SocketInfo->Socket,
& (SocketInfo->DataBuf), 1,
&RecvBytes,
&Flags, NULL, NULL) ==
SOCKET ERROR)
if (WSAGetLastError() !=
WSAEWOULDBLOCK)
sprintf (Str, "WSARecv () failed with"
" error %d4d",
WSAGetLastError()) ;
pLB->AddString (Str) ;
FreeSocketInformation (wParam,
Str, pLB);
return O0;
else // OK, muBMeHsIeM CuUeTuMK O6airToB

SocketInfo->BytesRECV = RecvBytes;
// BemBom coobumeHyst
if (bPrint)
{
unsigned 1 = sizeof (Str)-1;
if (1 > RecvBytes)
1 = RecvBytes;
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strncpy (Str, SocketInfo->Buffer, 1);
Str[l]=0;
pLB->AddString (Str) ;

}
}
}
// BIOECBH HET OIIEPATOPA break, NOCKOJBKY MbI

// nonmywum pansbie. I[lpomoipkaeM pa6oTy u
// HauMHaeM MX OTINPABKYy KIMEHTY.

case FD WRITE:

SocketInfo = GetSocketInformation (
wParam, Str, pLB);

if (SocketInfo->BytesRECV >
SocketInfo->BytesSEND)
{

SocketInfo->DataBuf.buf =
SocketInfo ->Buffer +
SocketInfo->BytesSEND;

SocketInfo->DataBuf.len =
SocketInfo->BytesRECV -
SocketInfo->BytesSEND;

if (WSASend (SocketInfo->Socket,
& (SocketInfo->DataBuf), 1,
&SendBytes, 0, NULL, NULL) ==
SOCKET ERROR)

{
if (WSAGetLastError() !=
WSAEWOULDBLOCK)
{
sprintf (Str, "WSASend() failed"
" with error %d4d",
WSAGetLastError()) ;
pLB->AddString (Str) ;
FreeSocketInformation (wParam,
Str, pLB);
return O;
}
}
else // OK, musMeHsIeM CUeTUMK 6aifToB
{
SocketInfo->BytesSEND += SendBytes;
}
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if (SocketInfo->BytesSEND ==
SocketInfo->BytesRECV)
{

SocketInfo->BytesSEND 0
SocketInfo->BytesRECV = 0

we wo

// Eciy npywm DaHHBIE IIOKA Mbl BaHMMAIMCH
// OTHpaBKOM, HANO MNOCJIaTE HAa COKEeT
// yBemomnemme FD READ.

if (SocketInfo->RecvPosted == TRUE)

{

SocketInfo->RecvPosted = FALSE;
PostMessage (hwnd, WM SOCKET,
wParam, FD READ) ;

}

break;
case FD CLOSE:

sprintf (Str, "Closing socket %d", wParam) ;
pLB->AddString (Str) ;
FreeSocketInformation (wParam, Str, pLB);

break;

return 0;

}

return DefWindowProc (hwnd, uMsg, wParam, lParam) ;

}
BcriomozamerbHbie ar1obaribHble hyHKUUU

JloGaBuM B Hallle MPUIIOKEHHUE €lle YEThIpe (PYHKIIMM BCIIOMOTATEIbHOTO
XapakTepa.

Oynkmust  CreateSocketlnformation() co3zmaer B maMatu CTPYKTYpy
SOCKET_INFORMATION, 3anuceiBaeT Tyna MHGOPMAIMIO O COKETE M €ro
TEKYIIEM COCTOSHMM, IIOCJI€ Yero M00aBisIeT CTPYKTypy B Hayajo CIHCKa
SocketInfoList.
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void CreateSocketInformation (SOCKET s, char *Str,
CListBox *pLB)

LPSOCKET INFORMATION SI;

if ((SI = (LPSOCKET INFORMATION) GlobalAlloc (GPTR,
sizeof (SOCKET INFORMATION))) == NULL)
{

sprintf (Str, "GlobalAlloc() failed with error %d4d",
GetLastError());

pLB->AddString (Str) ;

return;

}

// TomroTOBKa CTPYKTYPH! IJIST MCIIOJNBL30BAHMS .

SI->Socket = s;
SI->RecvPosted = FALSE;
SI->BytesSEND = 0;
SI->BytesRECV = 0;
SI->Next = SocketInfol.ist;

SocketInfol.ist = SI;

Oynkuus GetSocketInformation() mo aeckpunTopy COKeTa HaXOJIUT €r0 B
cnucke u Bo3Bpamaer ykazareiab Ha cTpykTypy SOCKET INFORMATION c
OMKUCAaHUEM COCTOSIHUS COKETA:

LPSOCKET INFORMATION GetSocketInformation (SOCKET s,
char *Str, CListBox *pLB)

SOCKET_INFORMATION *ST = SocketInfoliist;
while (SI)
if (SI->Socket == s)
return SI;
SI = SI->Next;

}

return NULL;

Oynkuus  FreeSocketInformation() HaxoauT 1O AECKPUNTOPY COKETa
COOTBETCTBYIOIINI emy sieMeHT B chucke Socketlnfolist, ynmanser ero us
CIIMCKA, 3aKPBIBAET COKET M OCBOOOKIAET BBIJCJICHHYIO IO 3JIEMEHT CIMCKa
aMsTh:

129



void FreeSocketInformation (SOCKET s, char *Str,
CListBox *pLB)

SOCKET INFORMATION *SI = SocketInfolList;
SOCKET INFORMATION *PrevSI = NULL;

while (SI)

{

if (SI->Socket == s)
if (PrevSI)
PrevSI->Next = SI->Next;
else
SocketInfol.ist = SI->Next;

closesocket (SI->Socket) ;
GlobalFree (SI);
return;

PrevSI = SI;

SI = SI->Next;

Oynkius MakeWorkerWindow() co3naer pabodee 0OKHO, KOTOPOMY OYyIIyT
HAIPaBJISITHCS HA 00pa0OTKy COOOIIeHNS 00 U3MEHEHNN COCTOSIHUSI COKETa, TIPH
9TOM B KadecTBe (DYHKIMH 171 OOpabOTKH STHUX COOOIIEHWUN YyKa3bIBaeTCS
bynkuus WindowProc(). B mpennmaraemom BapuaHTe apryMeHTHl (yHKIIHH
MakeWorkerWindow() HYXHBI TOJIbKO [Jii TOrO, 4YTOOBI 00ECHEUYUTH €Ml
BO3MOXKHOCTh BBIBOJIa COOOIIEHWN Ha TJIaBHOM JHAJIOTOBOM OKHE HaIllero
TIPUIIOKCHUSI.

HWND MakeWorkerWindow(char *Str, CListBox *pLB)
WNDCLASS wndclass;
CHAR *ProviderClass = "AsyncSelect";
HWND Window;

wndclass.style = CS HREDRAW | CS VREDRAW;
wndclass.lpfnWndProc = (WNDPROC)WindowProc;
wndclass.cbClsExtra = 0;
wndclass.cbWndExtra = 0;
wndclass.hInstance = NULL;
wndclass.hIcon = LoadIcon (NULL, IDI APPLICATION) ;
wndclass.hCursor = LoadCursor (NULL, IDC ARROW) ;
wndclass.hbrBackground =

(HBRUSH) GetStockObject (WHITE BRUSH) ;
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wndclass.lpszMenuName = NULL;
wndclass.lpszClassName = ProviderClass;

if (RegisterClass(&wndclass) == 0)
{
sprintf (Str, "RegisterClass() failed with error %d",
GetLastError());
pLB->AddString (Str) ;
return NULL;

}

// CoOBCTBEHHO cCoBfaHMe OKHa.

if ((Window = CreateWindow (
ProviderClass,
mn ’
WS OVERLAPPEDWINDOW,
CW_USEDEFAULT,
CW_USEDEFAULT,
CW_USEDEFAULT,
CW_USEDEFAULT,
NULL,
NULL,
NULL,
NULL) ) == NULL)

sprintf (Str, "CreateWindow() failed with error %d",
GetLastError()) ;

pLB->AddString(Str) ;

return NULL;

}

return Window;

}

lMpumep 8.3. Axo-cepeep Ha ocHose modesnu EventSelect()

CepBep paboraer mo cuenymromniemy cieHaputo. OH CO3[ae€T COKET IS
OKUJAHUS TOJKIIOYEHUN KIMeHTOB. COKET BBICTABISIETCS Ha MPOCIYLIMBAaHUE
oOpaimieHnii KIWeHTOB. JlJIg KaXXJaoro TMOAKIIOYEHHUS co3/JaeTcs (TOodHee
BO3Bpamaercs pynkimeit accept() ) coker s oomena uHpopmanueit. Cepsep
CUMTBIBAET MPUCIAHHBIE JAHHBIE U IIPOCTO OMPABIIAET UX Ha3a] KIUEHTY.

JIist CBA3M COKETa ¢ MHTEPECYIOMMHU HAC TUIaMu COObITUI (0OpamieHue
KJIMEHTA, Pa3pblB CBSI3U, BO3MOKHOCTH BBIIIOJIHEHHU Ollepaluii BBOAA U BBIBOJA
naHHbiX) ucnosb3yercs  ¢ynkuua WSAEventSelect(). s oxunanus
YBEJOMIIEHUN O MPOUCXOJSAIIUX COOBITUSIX MbI OyJI€EM MCIOJIb30BaTh (QYyHKLHUIO
WSAWaitForMultipleEvents(). bosiee moapoGHbIe MOsSCHEHUST TalOTCA JaJiee 1o
TEKCTY.

131



JlanHast Mojiens opraHu3aiy paboThl cepBepa cama mo cebe He TpedyeT
UCTIOJb30BaHUSl MHOTOMOTOYHOCTH. B Hamem cioydae Mbl CO3JAa€M OJUH
pabouwnii moTok ¢ rinaBHou ¢yHkiuen ListenThread() Tonpko ayist Toro, 4ToObI
BbI30Bbl (pyHkimu oxunanus WSAWaitForMultipleEvents() He OmoxupoBanu
N10JIb30BATEIbCKUI UHTEPPENC TPUIIOKEHUS.

Omkpbimue rnpoekma

OTtkpoiiTe Qaitn paboyero mpocTpaHCTBa 3aroTOBKH IMpoekTa Server.dsw,
pacnosnoxeHHsiil B gupexkropuu 08 InputOutput\EventSelect\Starter.

ObbserieHUe KOHcmaHm u a251106arbHbIX rnepeMeHHbIX

B wnauane @aitma ServerDlg.cpp mo6aBuM He0OXOAMMBIE OOBSIBICHUS
THUTIOB, TTI00ATEHBIX IEPEMEHHBIX U OOBSIBICHUS TT100aTbHBIX (DYHKITHI:

/] ...

bool bPrint = false; // BuBOIMTL JIM COOBOUEHMS KIIMEHTOB

typedef struct SOCKET INFORMATION {
CHAR Buffer [DATA BUFSIZE] ;
WSABUF DataBuf;
SOCKET Socket;
DWORD BytesSEND;
DWORD BytesRECV;
} SOCKET INFORMATION, *LPSOCKET INFORMATION;

BOOL CreateSocketInformation (SOCKET s, char *Str,
CListBox *pLB) ;
void FreeSocketInformation (DWORD Event, char *Str,
CListBox *pLB) ;

DWORD EventTotal = 0;
WSAEVENT EventArray [WSA_MAXIMUM_WAIT_EVENTS] ;
LPSOCKET INFORMATION SocketArray[WSA MAXIMUM WAIT EVENTS] ;

HWND hwWwnd LB; // Ins1 BRBBOZA B OPYIMX [OTOKax

UINT ListenThread (PVOID lpParam) ;

3nech ListenThread() — rmaBHas gpyHKIus pabodyero moToka, B KOTOPOH U
pean3yeTcs BCsl OCHOBHAS! (PYHKIMOHAIBHOCTD HALLIETO MPUIIOKEHUS.

Bcmomorarensubie rnobansubie  pyHkiuu CreateSocketInformation() u
FreeSocketInformation() mpemna3zHadeHbl yisi pabOTBI C MAacCHBOM COKETOB
SocketArray u maccuBom coObiTuii EventArray.

[lepBas GpyHKLIMS CO3MaeT OOBEKT THMA COOBITHE, TOMEIIAET €r0 B MacCUB
EventArray, pasmemaer B mnamsatu cTpykTtypy SOCKET INFORMATION,
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CBS3BIBAET €€ C COKETOM, IIOJyYeHHBIM dYepe3 MapameTrpel (QyHKUUU, |
nobasisier B MaccuB SocketArray. @ynkuus FreeSocketInformation() yganser
yKa3aHHBbIE AJIEMEHTHl M3 ATHX MAacCHBOB M OCBOOOXKIaeT 3aXBau€HHBIE UMU

peCypChl.

OnpedeneHue u peanusayusi obpabom4yukog cobbimui

N3 o0paboTunkoB HamM TMOTpeOyeTCs TONBKO O0OpabOTUMK COOBITHS,
npoucxozsimero npu HaxaTtuu kHonku "Start" (upentuduxarop IDC_START).

O6pabotunk OnStart() 3anmoMUHAET AECKPUIITOP OKHA CIIMCKA JJIS BHIBOJIA
uHpopMalK, CcOXpaHseT BBEACHHBIN MOJb30BAaTEIEM HOMEp MOpTa, 3aTeM
3alycKaeT OCHOBHOM pabouuii moToK. B 3aBepiiieHHe OH JelaeT HEaKTHBHOM
KHOMKY "Start", 4ToObI U30ekaTh MOBTOPHOTO 3aIyCKa.

void CServerDlg: :OnStart ()

{

char Str[81];

hwWwnd LB = m ListBox.m hWnd; // IDnss ListenThread
GetDlgItem(IDC PORT) ->GetWindowText (Str, sizeof (Str));
iPort=atoi (Str) ;
if (iPort<=0||iPort>=0x10000)
{

AfxMessageBox ("Incorrect Port number");

return;

}

AfxBeginThread (ListenThread, NULL) ;

GetDlgItem(IDC START) ->EnableWindow (false) ;

}

[nasHas yHKkUUS pabo4yez2o rnomoka

Oynkums ListenThread() cHavana nnnnuanusupyet 6ubamorexky Winsock.
3areM oOHa CO3JaeT COKET [JIsi MPOCIYIIMBAaHUS M TOCPEJICTBOM BbI30Ba
bynkuun WSAEventSelect() cBsizbiBaeT ero ¢ MHTEPECYIOIMUMH HAC CETEBBIMU
COOBITUSIMU. 3aTeM OHa OCYIIECTBIISIET TMPHUBA3KY COKETa M BBICTABISET Ha
MPOCTyIIUBAHHE.

Jlanee B OECKOHEYHOM IIMKJIE OCYIIECTBIISICTCS 00pabOTKa MPOUCXOSAIINX
COOBITHI B 3aBUCUMOCTHU OT TUIIA COOBITHSI.

Pazbepem ocHoBHBIC ydacTku koma. CHadajga Mbl OMHICHIBAEM HEOOXOH-
MbI€ JIOKaJIbHBIE TIEPEMEHHbIE, CO3/]JaeM pabouee OKHO U 3arpyxaeMm OubauoTe-
Ky Winsock:
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UINT ListenThread (PVOID lpParam)
{
SOCKET Listen;
SOCKET Accept;
SOCKADDR IN InternetAddr;
DWORD Event;
WSANETWORKEVENTS NetworkEvents;
WSADATA wsaData;
DWORD Ret;
DWORD Flags;
DWORD RecvBytes;
DWORD SendBytes;
char Str[200];
CListBox *pLB =
(CListBox *) (CListBox: :FromHandle (hWnd LB)) ;

if ((Ret = WSAStartup (0x0202, &wsaData)) != 0)
{
sprintf (Str, "WSAStartup() failed with error %d",
Ret) ;
pLB->AddString (Str) ;
return 1;
}

3atem co3maem cokeT, uepe3 Bb3oB ¢yHkimu CreateSocketInformation()
co3zaeM ISl HEro COOBITHE W CTPYKTYPY HJIsi OMUCAHUS €r0 COCTOSHUS U
3alMCHhIBAEM B COOTBETCTBYIOIIME MACCHBBL. 3aT€M TIOCPEIACTBOM BBI30BA

byakuun  WSAEventSelect() cBsizpiBaeM €ro ¢ UWHTEPECYIOIIUMH HaC
coobrtusimu FD_ ACCEPT u FD_CLOSE.

if ((Listen = socket (AF INET, SOCK STREAM, 0)) ==
INVALID SOCKET)
{

sprintf (Str, "socket() failed with error %d4d",
WSAGetLastError()) ;

pLB->AddString (Str) ;

return 1;

}

CreateSocketInformation(Listen, Str, pLB);

if (WSAEventSelect (Listen, EventArray[EventTotal - 1],
FD ACCEPT|FD CLOSE) == SOCKET ERROR)

sprintf (Str, "WSAEventSelect() failed with error %d",
WSAGetLastError()) ;

pLB->AddString (Str) ;

return 1;
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[TpuBsi3piBacM COKET K HHTEPQEHCY U BBHICTABISIEM €T0 Ha MPOCITyIIMBAaHUE
coeauHeHuii. Bropoii mapametp ¢pynkuuu listen() 3aaeT MaKCUMAIbHYIO JUTUHY
ouepe/id OKUIAIONINX COSTUHEHUS KIIMECHTOB.

InternetAddr.sin family = AF INET;
InternetAddr.sin addr.s addr = htonl (INADDR ANY) ;
InternetAddr.sin port = htons (iPort) ;

if (bind(Listen, (PSOCKADDR) &InternetAddr,
sizeof (InternetAddr)) == SOCKET ERROR)
{

sprintf (Str, "bind() failed with error %d",
WSAGetLastError()) ;

pLB->AddString (Str) ;

return 1;

if (listen(Listen, 5))

sprintf (Str, "listen() failed with error %d4d",
WSAGetLastError()) ;

pLB->AddString (Str) ;

return 1;

}

Hauynnaem B 1mukiie o0paOOTKy MPOMCXOASIIMX COOBITHM. XapakTep 00-
paboOTKH, pasymeeTcsi, 3aBUCHT OT Tuma coObitsi. CHayama JOXAEMCS yBe-
nomiieHust 0 coObITiH TocpenactBoM (pyukmu WSAWaitForMultipleEvents().
[Tocne aToro mHGOpMaIHs 0 COOBITUN HAXOMUTCS B cTpYKType NetworkEvents.

while (TRUE)
// HoxmmaeMcsi yBeOOMIIEHMsI O COOBITMMM Ha JIOOOM COKeTe
if ((Event = WSAWaitForMultipleEvents (EventTotal,
EventArray, FALSE, WSA_INFINITE, FALSE)) ==
WSA WAIT FAILED)

sprintf (Str, "WSAWaitForMultipleEvents failed"
" with error %d", WSAGetLastError()) ;

pLB->AddString (Str) ;

return 1;

}

if (WSAEnumNetworkEvents (
SocketArray [Event - WSA WAIT EVENT 0] ->Socket,
EventArray [Event - WSA WAIT EVENT 0],
&NetworkEvents) == SOCKET ERROR)
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sprintf (Str, "WSAEnumNetworkEvents failed"

" with error %d", WSAGetLastError()):;
pLB->AddString (Str) ;
return 1;

}

Jlanee Mbl paccmaTpuBaeM BO3MOXHBIE TUIBI COOBITHI Ha cokere. Ecnu
npousonuio coOeitue TuUna FD ACCEPT, wmbl  BbeI3BIBaeM  (DYHKIHIO
YCTAaHOBJICHUSI COEIMHEHHs ¢ KJIMEeHTOM accept(). B manHOU cuTyauun oHa He
BBI30BET OJIOKUPOBKU U BO3BPATUT JACCKPUIITOP BHOBH CO3JAHHOTO COKETa JIs
CBS3U C KIMEHTOM. Tak jke, Kak M paHee, Mbl 4Yepe3 BBHI3OB (DYHKIIUH
CreateSocketInformation() co3maem 1j1st Hero 0OBEKT ""COOBITHE" CTPYKTYPY IS
OTHMCAHUSI COCTOSIHHUSI COKETa, M00aBiisisi WX B COOTBETCTBYIONIUE MACCHUBHI.
HManee, BbBaB Qynkuuro WSAEventSelect(), Mbl cBsi3pIBa€M C COKETOM
coosiTust FD READ, FD_ WRITE u FD CLOSE.

if (NetworkEvents.lNetworkEvents & FD ACCEPT)

{

if (NetworkEvents.iErrorCode[FD ACCEPT BIT] != 0)
sprintf (Str, "FD ACCEPT failed with error %d4d",
NetworkEvents.iErrorCode [FD ACCEPT BIT]) ;
pLB->AddString (Str) ;
break;

// TlpyueM HOBOI'O CoemVHEeHMsI ¥ NOOaBJIeHMe ero

// B CIMCKM COKETOB M COGHITIIZ

if ((Accept = accept (
SocketArray [Event - WSA WAIT EVENT 0] ->Socket,
NULL, NULL)) == INVALID SOCKET)

sprintf (Str, "accept() failed with error %d4d",
WSAGetLastError()) ;

pLB->AddString (Str) ;

break;

// CIDmIKOM MHOT'O COKETOB. 3aKpHBaeM COeIVHEeHMe.
if (EventTotal > WSA MAXIMUM WAIT EVENTS)

sprintf (Str,
"Too many connections - closing socket.");
pLB->AddString (Str) ;
closesocket (Accept) ;
break;
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CreateSocketInformation (Accept, Str, pLB);

if (WSAEventSelect (Accept,
EventArray [EventTotal - 1],
FD READ|FD WRITE|FD CLOSE) ==
SOCKET ERROR)

sprintf (Str, "WSAEventSelect () failed"

" with error %d", WSAGetLastError()) ;
pLB->AddString (Str) ;
return 1;

}

sprintf (Str, "Socket %d connected", Accept);
pLB->AddString (Str) ;

}

Hanee, ecau npousonuio coObithe Tuna FD READ wmu FD WRITE,
BBITIOJTHSIEM COOTBETCTBEHHO MPUEM WJIHM OTIIPABKY JaHHBIX. JleTann oOpaboTKu
MOSICHSIOTCSI KOMMEHTapHsIMH B TpEJiaraeMOM UCXOIHOM KOJIE.

// [ErraeMcst uMTaTE WM IMCATE HaHHBIE,
// ecim mpoMsoWwIo COOTBETCTBYHIUEe COBHITME

if (NetworkEvents.lNetworkEvents & FD READ | |
NetworkEvents.1lNetworkEvents & FD WRITE)

if (NetworkEvents.lNetworkEvents & FD READ &&
NetworkEvents.iErrorCode [FD READ BIT] != 0)

sprintf (Str, "FD READ failed with error %d",
NetworkEvents.iErrorCode [FD READ BIT]) ;

pLB->AddString (Str) ;

break;

}

if (NetworkEvents.lNetworkEvents & FD WRITE &&
NetworkEvents.iErrorCode [FD WRITE BIT] != 0)

sprintf (Str, "FD WRITE failed with error %d",
NetworkEvents.iErrorCode [FD WRITE BIT]);

pLB->AddString (Str) ;

break;

}

LPSOCKET INFORMATION SocketInfo =
SocketArray [Event - WSA WAIT EVENT 0] ;
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// UnraeM naHHBE, eCJM IIPMEMHbl Gybep mycT

if (SocketInfo->BytesRECV == 0)

{

}

SocketInfo->DataBuf.buf

SocketInfo->Buffer;

SocketInfo->DataBuf.len = DATA BUFSIZE;

Flags = 0;
if (WSARecv (SocketInfo->Socket,

& (SocketInfo->DataBuf), 1, &RecvBytes,

&Flags, NULL, NULL) == SOCKET ERROR)
{
if (WSAGetLastError() != WSAEWOULDBLOCK)
{
sprintf (Str, "WSARecv () failed with "

" error %d", WSAGetLastError()):;
pLB->AddString (Str) ;
FreeSocketInformation (

Event - WSA WAIT EVENT 0, Str, pLB);
return 1;
}
}
else
{
SocketInfo->BytesRECV = RecvBytes;
// BeBOm coofbueHmsi, ecim TpebyeTcst
if (bPrint)
{
unsigned 1 = sizeof (Str)-1;
if (1 > RecvBytes) 1 = RecvBytes;
strncpy (Str, SocketInfo->Buffer, 1);
Str[1l]=0;
pLB->AddString (Str) ;
}
}

// OTmpaBka OaHHEX, €CJMM 3TO BOBMOXHO

if (SocketInfo->BytesRECV > SocketInfo->BytesSEND)

{

SocketInfo->DataBuf.buf =

SocketInfo->Buffer + SocketInfo->BytesSEND;

SocketInfo->DataBuf.len =

SocketInfo->BytesRECV - SocketInfo->BytesSEND;
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if (WSASend (SocketInfo->Socket,
& (SocketInfo->DataBuf), 1,

&SendBytes, 0, NULL, NULL) ==
SOCKET ERROR)

if (WSAGetLastError() != WSAEWOULDBLOCK)

{

sprintf (Str, "WSASend() failed with "
"error %d", WSAGetLastError()):;
pLB->AddString (Str) ;
FreeSocketInformation (
Event - WSA WAIT EVENT 0, Str, pLB);

return 1;

}

// Tpomsomia omm6ka WSAEWOULDBLOCK.
// Coberrme FD WRITE 6ymeT OTHNpPaBJIeHO, KOI'AA
// B B6ybepe BymeT Goimile CBOBOAHOT'O MecTa

}

else

{

SocketInfo->BytesSEND += SendBytes;

if (SocketInfo->BytesSEND ==
SocketInfo->BytesRECV)
{

0
0

SocketInfo->BytesSEND
SocketInfo->BytesRECV

e “weo

}

Haxowner,
OYHCTKY:
if (NetworkEvents.lNetworkEvents & FD CLOSE)

{

CClIn COCOUHCHHUC PAa30pPBAHO, BBIIIOJHACM 3aBCPIIAONIIYTO

if (NetworkEvents.iErrorCode[FD CLOSE BIT] != 0)

{

sprintf (Str, "FD CLOSE failed with error %d",
NetworkEvents.iErrorCode [FD CLOSE BIT]) ;

pLB->AddString (Str) ;
break;
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sprintf (Str, "Closing socket information %d",
SocketArray [Event - WSA WAIT EVENT 0] ->Socket) ;
pLB->AddString (Str) ;

FreeSocketInformation (Event - WSA WAIT EVENT O,
Str, pLB);
} // while
return 0O;

}
BcriomozamernbHbie ar1obarbHble hyHKUUU

B namem mnpuioxeHuu UMEIOTCS ele JBe (yHKIUU BCIOMOTATEIbHOTO
XapakTepa.

Oynkums  CreateSocketInformation() uepe3 BbizoB WSACreateEvent()
co3maeT 00beKT "coObiTue" u mobdasisier ero B MaccuB EventArray. OHa Takxe
Bbiiesier mnamaTh s xpaHeHus cTpykTypbl SOCKET INFORMATION,
3aMUChIBACT TyJa MH(POPMAIMIO O COKETe M €ro TEKYyIIEM COCTOSHUHU, IMOCIe
4ero 100aBIseT CTPYKTYpy B MaccuB SocketArray.

BOOL CreateSocketInformation (SOCKET s, char *Str,
CListBox *pLB)

LPSOCKET INFORMATION SI;

if ((EventArray[EventTotal] = WSACreateEvent()) ==
WSA INVALID EVENT)
{

sprintf (Str, "WSACreateEvent() failed with error %d",
WSAGetLastError()) ;

pLB->AddString (Str) ;

return FALSE;

if ((SI = (LPSOCKET INFORMATION) GlobalAlloc (GPTR,
sizeof (SOCKET INFORMATION))) == NULL)

sprintf (Str, "GlobalAlloc() failed with error %d4d",
GetLastError()) ;

pLB->AddString (Str) ;

return FALSE;

}

// TlomroroBka CTPYKTyphl SocketInfo mns mMcnons30BaHMs.
SI->Socket = s;
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Il
o

SI->BytesSEND
SI->BytesRECV

e “weo

Il
o

SocketArray [EventTotal] = SI;
EventTotal++;
return (TRUE) ;

Oynkums FreeSocketInformation() monydaer uepe3 MepBBI aprymMeHT
HOMEp YJalIsieMOro OOBEeKTa W YJAIsieT COOTBETCTBYIOIIME DJJIEMEHTHI U3
maccuBoB EventArray u SocketArray. Ona Takke 3aKpbIBaeT COKET W
0CBOOOXK/Ia€T 3aXBAaUCHHBIEC PECYPCHI.

void FreeSocketInformation (DWORD Event, char *Str,
CListBox *pLB)

LPSOCKET INFORMATION SI = SocketArray[Event] ;
DWORD 1i;

closesocket (SI->Socket) ;
GlobalFree (SI) ;
WSACloseEvent (EventArray [Event] ) ;

// CxaTme MaCCHMBOB COKETOB M COOHIMTIMI

for (i = Event; i < EventTotal; i++)
{
EventArray[i] = EventArray[i+1];
SocketArray[i] = SocketArrayl[i+1];

}

EventTotal--;

}

lMpumep 8.4. Axo-cepsep Ha ocHO8e MOOesIU NMepPeKPbLIMo20
8e800a-ebie00a

Orta mozaens uHTEpderica Winsock 6omee rpdekTuBHA, YeM paccMOTpPEH-
Heie panee. C ee MOMONIBIO MPUIOKEHHUE MOXKET ACHHXPOHHO BBHIIATH
HECKOJIBKO 3aIpOCOB BBOJIa-BBIBO/IA, & 3aTEM OOCITYKUTh MIPUHSITHIC 3aMIPOCHI 110
Mepe MX 3aBEPIICHHUSI.

Cepsep pabotaer ciaeayronuM oOpazoM. OH CO37a€T COKET IJI OXKHUIAAHUS
MOIKTFOYCHUH KIIMeHTOB. COKET BBICTABJISETCS HAa MPOCTYITUBAHUE OOpAIICHHA
KIMEHTOB. JIJIg KakIoro TMOAKIIOYEHUS Cco37aeTcs (TOYHee BO3BpaIlaeTCs
dbyukiuent accept()) coker s oomena uHdopmanuein. CepBep CUUTHIBAET
NpUCIaHHBIC JAHHBIE U TPOCTO OMPABIIACT UX HA3a]l KIUCHTY.
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[Tpunoxenue co3gaeT aBa padbounx moToka. [lepBsiid, ¢ TIaBHON (DyHKITHEH
ListenThread(), ocymiecTBiser NpOCTYIIMBAHUE CETH WU MPHEM BXOISIINX
COCAMHEHUM KIMEeHTOB. Btopoi#i, ocHoBaHHbli Ha QyHkuuu ProcessIO(),
OCYLIECTBJISIET COOCTBEHHO MPOLECC ACHHXPOHHOIO IMpUeMa U Mepefadyu
naHHbIX. JIns cuHXpoHU3auMM padOThl JIBYX ASTHUX HOTOKOB MCHOJB3YIOTCS
MEXaHU3MbI COOBITUI U KPUTHUYECKUX CEKIUH.

Omkpbimue rnpoekma

OTkpoiite (aitn pabodero nmpocTpaHcTBa 3aroTOBKU MpoekTa Server.dsw,
pacnonoxxeHHslil B gupexkropuun 08 InputOutput\Overlap\Starter.

ObbserieHUe KoHcmaHm u a21106arbHbIX rnepeMeHHbIX

B wnawane ¢aitma ServerDlg.cpp mo6aBuM HEOOXOAMMBIE OOBSIBICHUS
THUIIOB, TJI00ATEHBIX IEPEMEHHBIX U OOBSIBICHUS TT100aTbHBIX (DYHKITHI:

/] ...

bool bPrint = false; // BuBOOIUTL JIM COOOLEHUS KIIMEHTOB

typedef struct SOCKET INFORMATION {
CHAR Buffer [DATA BUFSIZE] ;
WSABUF DataBuf;
SOCKET Socket;
WSAOVERLAPPED Overlapped;
DWORD BytesSEND;
DWORD BytesRECV;
} SOCKET INFORMATION, *LPSOCKET INFORMATION;

UINT ProcessIO(PVOID lpParameter) ;

DWORD EventTotal = 0;

WSAEVENT EventArray [WSA MAXIMUM WAIT EVENTS] ;

LPSOCKET INFORMATION SocketArray[WSA MAXIMUM WAIT EVENTS];
CRITICAL SECTION CriticalSection;

HWND hWwnd LB; // Ins BEBOZIA B IPyIMX MOTOKax

UINT ListenThread (PVOID lpParam) ;

3nece ListenThread() — rnaBHas QyHKIus pabodero moToka, B KOTOPOH
OpraHu3yeTcs MPOLECC NPOCTYIINBAHUS CETH, IPUEM BXOJAIINX COEAUHEHUH, a
TAaK)K€ 3allyCK IOTOKa JUIsl OOCIIy’)KMBaHUs NEPEKPBITBIX ONepaluii BBOJA-
BbIBOJIA ¢ (pyHKIMen ProcessIO() B kauecTBe r1aBHOM (DYHKIIMU 3TOTO MOTOKA.

Taxxe 31ech onucanbl MaccuB cokeToB SocketArray u MaccuB cOOBITHIA
EventArray. Ilepemennas EventTotal npegHaznauena juisi XpaHEeHUs TEKYIIETO
KOJIMYECTBA DJIEMEHTOB B 3TUX MAacCUBax, a Kputudeckas cekius CriticalSection
MO3BOJISIET CHHXPOHU3HPOBATH pabOTy yYHOMSHYTBHIX BBIIIE TIOTOKOB C
rJ100aJIbHBIMU TIEPEMEHHBIMH.
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OnpederneHue u peanusauyusi obpabomyukos cobbimui

N3 o0paboTunkoB Ham TMOTpeOyeTcs TOJNBKO 00pabOTUMK COOBITHS,
npoucxoasiero npu HaxaTuu kaonku "Start" (unentuduxarop IDC_START).

O6padoTunk OnStart() 3amoMruHaeT AECKPUNTOP OKHA CIHCKA JJIS BHIBOJA
nH(pOpMAITNK, COXpaHSET BBEICHHBIN IOJIH30BATEIIEM HOMEp IOPTa, 3aTeM
3alyCcKaeT OCHOBHOM pabouuii moTok. B 3aBepilieHre OH JelaeT HEaKTUBHOM
KHOTKY "Start", 4ToObI H30€kaTh MOBTOPHOTO 3allyCKa.

void CServerDlg: :0OnStart ()

{

char Str[81];

hwnd LB = m ListBox.m hWnd; // Dnss ListenThread
GetDlgItem(IDC PORT) ->GetWindowText (Str, sizeof (Str));
iPort=atoi (Str) ;
if (iPort<=0||iPort>=0x10000)
{

AfxMessageBox ("Incorrect Port number") ;

return;

}

AfxBeginThread (ListenThread, NULL) ;

GetDlgItem(IDC START) ->EnableWindow (false) ;

}

[nasHas ¢pyHkUus paboyez2o rnomoka

Oynkuus ListenThread() coszmaer o0bekT "KpuTuueckas cekius" s
CUHXPOHHU3AIMKA COBMECTHOTO UCIOJIb30BAHUS III00ATBHBIX MEPEMEHHBIX IBYMS
MOTOKaMH, 3aT€M UHUITHATU3UpyeT oudnunorexky Winsock.

[locne »TOro OHAa CO3Ma€T COKET /I MPOCIYIIMBAHUS BXOMSIIUX
COEIMHEHMM, OCYIIIECTBIISET €ro MPUBS3KY K MHTEp(EICy U MePEeBOAUT B PEIKUM
POCTYIIMBAHMUSL.

3arem co3maeTcst OOBEKT TUIA COOBITHE U 3aITUCHIBACTCS B HAYaJI0 MacCUBa
EventArray. D10 coObiTHe OyneT MCHOJIb30BAThCS I yBEAOMIICHUS MOTOKA
00CITy>KMBaHUS OIEpaIlMii BBOIA-BhIBOIA O HEOOXOIUMOCTH 00padoTaTh JOIOJI-
HUTEIHHOE COOBITHE B MACCUBE COOBITHIA.

[Tocne »Toro 3amyckaercss MOTOK ¢ riaBHOW QyHkuueit ProcessIO(),
peIHa3HAYCHHBIN JTsI BBIMTOJTHEHUS TIEPEKPBITHIX ONEpaIliii BBOAA-BHIBOIA.

Jlanee B OECKOHEYHOM IMKJIE OCYIIECTBISIETCS IpHUEM OOpalIeHUH KIIH-
CHTOB M MHUIIMMPOBAHHUE TIpoIlecca MprueMa JaHHBIX OT HUX.

Pa3bepem ocHoOBHBIE yuacTku koja. CHaudasna Mbl OMUCHIBAEM HEOOXOJH-
MbI€ JIOKaJbHBIE IEPEMEHHBIC, CO3JacM OOBEKT "KpUTHUECKas CEeKUus' W
3arpyxaem ouonuorexky Winsock:
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UINT ListenThread (PVOID lpParam)
{
WSADATA wsaData;
SOCKET ListenSocket, AcceptSocket;
SOCKADDR IN InternetAddr;
DWORD Flags;
DWORD RecvBytes;
INT Ret;

char Str[200];
CListBox * pLB =
(CListBox *) (CListBox: :FromHandle (hWnd LB)) ;

InitializeCriticalSection (&CriticalSection) ;

if ((Ret = WSAStartup (0x0202,&wsaData)) != 0)

{

sprintf (Str, "WSAStartup failed with error %d", Ret);
pLB->AddString (Str) ;

WSACleanup() ;

return 1;

}

3areM co3gacM COKCT, OCYHICCTBIIACM €TI0 IIPHBA3KY M BBICTABJIKICM Ha
IMPOCIYHIMBAHUC BXOIAIINUX CO@HHHGHHﬁ.

if ((ListenSocket = WSASocket (AF INET, SOCK STREAM, O,

NULL, 0, WSA FLAG OVERLAPPED)) == INVALID SOCKET)
sprintf (Str, "Failed to get a socket %d",
WSAGetLastError()) ;
pLB->AddString (Str) ;
return 1;
}

InternetAddr.sin family = AF INET;
InternetAddr.sin addr.s addr = htonl (INADDR ANY) ;
InternetAddr.sin port = htons (PORT) ;

if (bind(ListenSocket, (PSOCKADDR) &InternetAddr,
sizeof (InternetAddr)) == SOCKET ERROR)
{

sprintf (Str, "bind() failed with error %d",
WSAGetLastError()) ;

pLB->AddString (Str) ;

return 1;
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if (listen(ListenSocket, 5))

{

sprintf (Str, "listen() failed with error %d",
WSAGetLastError()) ;

pLB->AddString (Str) ;

return 1;

CoznmaeM OOBEKT TuMa COOBITHE /I COOOIIEHUS pabodyeMy MOTOKY O
HEO0OXOIMMOCTH OOCTYKMBAHUS JIOMOTHUTEIBHBIX COOBITUM, a TakKKe caM ITOT
MOTOK 7151 00CTyKMBaHUS TIEPEKPBITHIX ONEpaIlfii BBOAA-BBIBOIA!

if ((EventArray[0] = WSACreateEvent()) ==
WSA;INVALID_EVENT)
{

sprintf (Str, "WSACreateEvent failed with error %d",
WSAGetLastError()) ;

pLB->AddString (Str) ;

return 1;

}

// CospaHme noToka OBCITy»MBAHMSI [EPEKPHITHIX Ollepalyii
if (AfxBeginThread (ProcessIO, NULL) == NULL)

{

sprintf (Str, "AfxBeginThread failed with error %d4d",
GetLastError()) ;

pLB->AddString (Str) ;

return 1;

}

EventTotal = 1;

Haunnaem B nukie o06paboTKy BXoAsmIuMX coeauHeHui. [lomyuaem coker
1151 oOMeHa nHpopMaleit ¢ KITIMeHTOM:

while (TRUE)

// TpyHyMaeM BXOgfsuuee COeIVHEeHMe
if ((AcceptSocket = accept (ListenSocket, NULL, NULL))
== INVALID SOCKET)

{
sprintf (Str, "accept failed with error %d",
WSAGetLastError()) ;
pLB->AddString (Str) ;
return 1;
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else // ycnemmoe coemMHEHME

{
sprintf (Str, "Socket %d connected", AcceptSocket) ;
pLB->AddString (Str) ;

}

Jlanee co3maem u 3amucbiBaeM B MaccuB SocketArray CTpyKTypy ¢
uH(popmaleil 0 BHOBb co3aHHOM cokeTe. [lockonibky paboTa ¢ yrnoMsiHyThIM
MAacCCHMBOM OCYIIECTBISIETCS B Pa3HbIX IMOTOKAaX, MCIOJb3YyeM JIJisi CUHXPOHU-
3al[U1 KPUTHYECKYIO CEKLIHUIO.

EnterCriticalSection (&CriticalSection) ;

// Cospanme CTPyKTyphl, COpAepxamey mHpopMarymo
// O cospmaHHOM cokeTe
if ((SocketArray[EventTotal] =
(LPSOCKET INFORMATION) GlobalAlloc (GPTR,
sizeof (SOCKET INFORMATION))) == NULL)

sprintf (Str, "GlobalAlloc() failed with error %d",
GetLastError()) ;

pLB->AddString (Str) ;

return 1;

}

// BanomnHeHme CTPYKTYpH OAHHEMM O COKeTe
SocketArray [EventTotal] ->Socket = AcceptSocket;
ZeroMemory (& (SocketArray [EventTotal] ->Overlapped) ,
sizeof (OVERLAPPED) ) ;
SocketArray [EventTotal] ->BytesSEND =
SocketArray [EventTotal] - >BytesRECV =
SocketArray [EventTotal] ->DataBuf.len
SocketArray [EventTotal] ->DataBuf .buf
SocketArray [EventTotal] ->Buffer;

0;
0;

DATA BUFSIZE;

if ((SocketArray[EventTotal] ->Overlapped.hEvent =
EventArray [EventTotal] = WSACreateEvent()) =
WSA INVALID EVENT)

sprintf (Str, "WSACreateEvent() failed with "
"error %d", WSAGetLastError()):;

pLB->AddString (Str) ;

return 1;

}

I[JI}I BHOBb  YCTAHOBJICHHOI'O COCAWMHCHHA  HHHUIHHUPYCM  IIPOLCCC
MMOJYUYCHUA JaHHBIX U BBIXOOUM M3 KpHTH‘ICCKOﬁ CCKIIMH.
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// Toceuixka Barnpoca WSARecv s Hadajla IpMeMa Ha CoKeTe
Flags = 0;
if (WSARecv (SocketArray [EventTotal] ->Socket,

& (SocketArray [EventTotal] ->DataBuf), 1,

&RecvBytes, &Flags,
& (SocketArray [EventTotal] ->Overlapped) , NULL)
== SOCKET ERROR)

if (WSAGetLastError() != ERROR IO PENDING)

{

sprintf (Str, "WSARecv() failed with error %d",
WSAGetLastError());
pLB->AddString (Str) ;
return 1;
}
}
EventTotal++;
LeaveCriticalSection (&CriticalSection) ;

Hakonern, Bo30yxmaem coObitue EventArray[0], utoObl pabouunii MOTOK

o0cmy>xuil HoBoe coObITHE B MaccuBe EventArray:

}

// YcraHoBka co6errmsi EventArray[0] B cBoGogmHoe

// cocTositme, YTOGH BaCTaBUTE pPabowmi NOTOK OBCITYyXMTH
// ZDOIONHUTENLHOe COOHTHME B MacCHUMBE COOHMTIM

if (WSASetEvent (EventArray[0]) == FALSE)

{

sprintf (Str, "WSASetEvent failed with error %d4d",
WSAGetLastError()) ;

pLB->AddString(Str) ;

return 1;

}

return 0;

[ nasHas oyHKUUS nomoka obcryxueaHus 8800a-8biso0a

Oynkuus ProcesslO() B mukiie o0CTyKMBAae€T aCMHXPOHHBIE 3aMPOCHI MO

IIpucMy " IMnepecaadyc JaHHBIX. P3,36€p€M 9TOT IIPOHCCC II0ITAIIHO. CHauana
OIIMIICM 1M MHHUIHAJIU3UPYCM HCO6XO,ZII/IMBIC ICPCMCHHBIC:!

UINT ProcessIO(PVOID lpParameter)

{

DWORD Index;
DWORD Flags;
LPSOCKET INFORMATION SI;
DWORD BytesTransferred;
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DWORD 1i;
DWORD RecvBytes, SendBytes;

char Str[200];
CListBox *pLB =
(CListBox *) (CListBox: :FromHandle (hWnd LB)) ;

Haumnaem mwkn mo oOpaboTke omeparuii BBOJa-BbIBoAa. Ompenensem
WHJICKC TMPOU3OMICANIETO COOBITUS M cOpackiBaeM ero. Eciam 3To coOwiTHe C
HYJIEBBIM HHJIEKCOM, 3HAYUT, MIPOU3OILIO TMOJKIIOUCHUE OYEPETHOTO KIUEHTA,
U3MEHHIIOCh KOJIMYECTBO COOBITHII B MaccuBe EventArray, MmosToMy MBI
NEePEeXOoaNM K CIEAYIONIeH UTepaliy UK, YTOOBI BRI3BATh 3aHOBO (YHKIIUIO
WSAWaitForMultipleEvents(). B mpotuBHOM citydae omnpeaenseM IeCKpUIITOP
CBSI3aHHOTO C COOBITUEM COKETA.

// OBcanyxmBamme ACHMHXPOHHBIX 3BarnpocoB WSASend, WSARecv
while (TRUE)
if ((Index = WSAWaitForMultipleEvents (EventTotal,
EventArray, FALSE, WSA INFINITE, FALSE)) ==
WSA WAIT FAILED)

sprintf (Str, "WSAWaitForMultipleEvents failed %d4d",
WSAGetLastError()) ;

pLB->AddString (Str) ;

return 0;

}

// Ecim mpomsomwio coberrme C uHOekcoM 0, SHaAUMT
// ©6BUIa MOIBITKA INOAKJIOYEHMSI K HalleMy CJIYWAKNEMY COKETY
if ((Index - WSA WAIT EVENT 0) == 0)

WSAResetEvent (EventArray [0]) ;

continue;

}

SI = SocketArray[Index - WSA WAIT EVENT O0];
WSAResetEvent (EventArray [Index - WSA WAIT EVENT 0]);

Ecnum acuHXpoHHasi omepaiusi 3aBeplIWIach HEYCHEUIHO WX MapTHEP
pazopBai COEJUHEHHUE, YJalasieM HEHY>KHble Ooiiee OOBEKThI W3 MacCHBOB
SocketArray u EventArray u ocBoOOk/1aeM BBIJICIICHHBIC PECYPCHI.

if (WSAGetOverlappedResult (SI->Socket,
& (SI->Overlapped), &BytesTransferred, FALSE,
&Flags) == FALSE || BytesTransferred == 0)

sprintf (Str, "Closing socket %d", SI->Socket);
pLB->AddString (Str) ;
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if (closesocket (SI->Socket) == SOCKET ERROR)
{
sprintf (Str, "closesocket() failed with "
"error %d", WSAGetLastError()):;
pLB->AddString (Str) ;

}

GlobalFree (SI);
WSACloseEvent (
EventArray [Index - WSA WAIT EVENT O0]);

// OumcTka MaccuBoeB SocketArray m EventArray
// OyTeM ynaneHmust OeCKpuUIITopa COOGHTHST U

// CTPYKTyphl OIMCaHMsI COKeTa, €CJM TOJIBLKO OHM
// He B XBOCTe HauMx MAaCCHMBOB
EnterCriticalSection (&CriticalSection) ;

if ((Index - WSA WAIT EVENT 0) + 1 != EventTotal)
for (i = Index - WSA WAIT EVENT 0;
i < EventTotal; i++)
{

EventArray[i] = EventArray[i + 1];
SocketArray[i] = SocketArray[i + 1];

}

EventTotal--;
LeaveCriticalSection (&CriticalSection) ;

continue;

Jlanee B 3aBUCHMOCTH OT COCTOSIHUS MOJIEH CTPYKTYphl ¢ MHGOpMaIHei o
COKeTe, ompenensieM, TpeOyeTcsl OTIpaBKa WM MPUEM JAHHBIX, U BBITOJIHSIEM
HEOOXO0UMYI0 onepanuto. Jletanu sicHbl U3 KOMMEHTapUeEB.

// TlpoBepmM, uToO nojie BytesRECV paBHO HYJIO.

// 2To osHauaeT, BESBOB WSAReCV TOJIBKO YTO BaBeplleH.
// B »ToM ciyyae 3BanoinHsieM BytesRECV sHaueHMeM

// BytesTransferred, mHOJy4YeHHEM uYepe3 BHSOB

// WSARecv.

if (SI->BytesRECV == 0)

{

SI->BytesRECV = BytesTransferred;
SI->BytesSEND 0;
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// BeBOm coofbueHmsi, ecim TpebyeTcs
if (bPrint)
{
unsigned 1 = sizeof (Str)-1;
if (1 > BytesTransferred)
1 = BytesTransferred;
strncpy (Str, SI->Buffer, 1);
Str[1]=0;
pLB->AddString (Str) ;
}
}
else

{
}

if (SI->BytesRECV > SI->BytesSEND)

{

SI->BytesSEND += BytesTransferred;

// Tocruika eme omHOro Bampoca WSASend() .

// Nockombky WSASend () He TapaHTMpyeT OTIPaBKYy

// NOJHOCTEI0, MNPOINOJDKMM IIOCHUIATE Barpockl WSASend (),
// noka Bcst mHpopMaimst He BymeT OTIparRJIeHaA.

ZeroMemory (& (SI->Overlapped) ,
sizeof (WSAOVERLAPPED) ) ;
SI->Overlapped.hEvent =
EventArray [Index - WSA WAIT EVENT 0];
SI->DataBuf.buf = SI->Buffer + SI->BytesSEND;
SI->DataBuf.len = SI->BytesRECV - SI->BytesSEND;
if (WSASend(SI->Socket, &(SI->DataBuf), 1,
&SendBytes, 0, &(SI->Overlapped), NULL)
== SOCKET ERROR)

if (WSAGetLastError() != ERROR IO PENDING)

{

sprintf (Str, "WSASend() failed with "
"error %d", WSAGetLastError()):;

pLB->AddString (Str) ;

return 0;

}
}
}
else

{

SI->BytesRECV = 0;
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// Bornelle nocsulaTe HEYero.
// TosToMy BhaeM 3ampoc WSARecv () .

Flags = 0;
ZeroMemory (& (SI->Overlapped) ,

sizeof (WSAOVERLAPPED) ) ;
SI->Overlapped.hEvent =

EventArray [Index - WSA WAIT EVENT 0];
SI->DataBuf.len = DATA BUFSIZE;
SI->DataBuf.buf = SI->Buffer;

if (WSARecv(SI->Socket, &(SI->DataBuf), 1,
&RecvBytes, &Flags, &(SI->Overlapped), NULL)
== SOCKET ERROR)

if (WSAGetLastError () != ERROR IO PENDING)
{
sprintf (Str, "WSARecv() failed with "
"error %d", WSAGetLastError()):;
pLB->AddString (Str) ;
return 0;

}

lMpumep 8.5. Axo-cepeep Ha OCHO8e MOBesIU NMepPeKpPbIMOo20
6800a-ebIge00a C UCNosib308aHUeM rnpouyeoyp
3aeepuweHus

[Ipouenypbl 3aBepuIeHUs — 3TO €€ OJUH CHOCOO YIMpaBisATh 3aBEpLICH-
HBIMHM 3alpocaMu TEPEKPhITOr0 BBOJA-BbIBOAA. OHU MNpEACTaBISIOT COOOM
(GyHKUMH, KOTOPblE MOXHO MEpeaTh 3alpocy MEPeKpbITOro BBOJA-BbIBOAA U
KOTOPBIE BBI3bIBAIOTCSI CHCTEMOM IO €r0 3aBEpUICHUH.

CepBep paboraer mo cuenayromniemy cieHaputro. OH CO3[aeT COKEeT Jyisd
OKHJIAaHUS TOJKIIIOUEHUHM KIMEHTOB. COKET BBICTABJISIETCS HAa MPOCTYIIUBAHHUE
oOpamieHuii KIUeHTOB. J[7s KakXI0To TOMKIIOYEHHS Cco3daercs (To4yHee
BO3Bpamaercs ¢yHkuuei accept()) coxer mns oOMena mHpopmarueir. Cepsep
CUUTBIBAET MPUCIAHHbBIEC JAHHBIE U TPOCTO ONPABIIAECT UX HA3aJ KIIUEHTY.

[Ipunoxenue wucHonap3yeT jaBa pabouumx moroka. [lepBwiid, ¢ riIaBHOM
¢ynkmueit ListenThread(), ocymiecTBisieT NpPOCIyHIMBAHHE CETH W MPHEM
BXOJSIINX COCIMHEHUN KIIMEHTOB.

Bropoii, ocnoBanuwii Ha ¢yaknun WorkerThread(), ocymecTBiser
COOCTBEHHO MPOIECC ACUHXPOHHOT0 IIpHeMa U Nepeiayn JaHHbIX, OCHOBAaHHOTO
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Ha WCMonb30BaHuu GyHKIuM obOpaTHOro BbizoBa (callback) WorkerRoutine().
JUIs CHHXPOHU3alUK PadOThI JBYX ITHX ITOTOKOB HCIOJIB3YIOTCS COOBITHS U
rJ100anbHbIE IEPEMEHHBIE.

Omkpbimue rnpoekma

OTtkpoiite Qaitn paboyero mpocTpaHCTBa 3aroTOBKH IMpoekTa Server.dsw,
pacnionoxeHuslit B aupekropun 08 InputOutput\Callback\Starter.

ObnbsierieHUe KOHcmaHm U arnobaribHbIX nepemMeHHbIX

B wnauane ¢aitma ServerDlg.cpp no6aBuM He0OXOAMMBIE OOBSIBICHUS
THIIOB, TI100AJIbHBIX TIEPEMEHHBIX U 00BSIBICHUS II100aTbHBIX (YYHKITUH:

/] ...

bool bPrint = false; // BuBOIMTL JIM COOBOUEHMS KIIMEHTOB

typedef struct SOCKET INFORMATION {
OVERLAPPED Overlapped;
SOCKET Socket;
CHAR Buffer [DATA BUFSIZE] ;
WSABUF DataBuf;
DWORD BytesSEND;
DWORD BytesRECV;
} SOCKET INFORMATION, * LPSOCKET INFORMATION;

void CALLBACK WorkerRoutine (DWORD Error,
DWORD BytesTransferred, LPWSAOVERLAPPED Overlapped,
DWORD InFlags) ;

UINT WorkerThread (LPVOID lpParameter) ;

SOCKET AcceptSocket;
HWND hwWwnd LB; // Jns BRBOZA B OPYyIMX MOTOKax

UINT ListenThread(PVOID lpParam) ;

bool fAcceptedSocketProcessed;

3nech ListenThread() — rnaBHas QyHkius pabouero moToka, B KOTOPOH
OpraHU3yeTCs MPOIIECC MPOCTYIINBAHKS CETH, TPUEM BXOMSAIINX COCTMHEHUH, a
TaK)K€ 3alyCK pabodero MOTOKa /I OOCITY)XMBAHUS MEPEKPBITHIX OIeparuit
BBOJIa-BhIBOa ¢ (QyHkiueir WorkerThread() B kauecTBe TiiaBHOU (yHKIHH
3TOro TMOTOKa. B KkauecTBe mapamerpa 3Ta GyHKIHS TMOJIyYaeT yKazaTrelb Ha
OOBEKT THUIA COOBITHE, KOTOPBIM HMCIHOJIB3YyeTCA MJig COOOIICHUs padodemy
MOTOKY O TOM, YTO YCIEIIHO OBUIO YCTaHOBJICHO COSAMHEHNE C KIMEHTOM.

152



[lepemennas AcceptSocket comepKUT B 3TOM CiIy4yae JAECKPUITOP COKETa,
co3nanHoro (yHkiuen accept() npu noakdaroYeHUH KiaueHta. DyHkuug
WorkerRoutine() wurpaer poiab nOpoueAypbl 3aBEpIICHUs] Uil  ONEpaLMii
NEPEeKPBHITOro BBOJA-BbIBOAA. YcraHoBka ¢uara fAcceptedSocketProcessed
03HAYaeT, YTO COKET, CO3JaHHBIM MpeAblAylIMM BbI30BOM (PyHKIuuU accept(),
yKe 3alloOMHEH B pabodem motoke ¢ riaBHou ¢ynkiuerr WorkerThread(), u
MO’KHO IPUHUMATh HOBbIE COEAMHEHHUS OT KIINEHTOB.

OnpederneHue u peanusayusi obpabom4yukos cobbimul

N3 00paboTuyMKOB HaM MOTPEOyeTCs TOJbKO 0OpabOTYMK COOBITHS,
npoucxosiero npu Haxxatuu kHonku "Start" (upentudukarop IDC_START).

O6pabotunk OnStart() 3amoMUHAET AECKPUIITOP OKHA CIMCKA JJIS BHIBOJIA
uH(poOpMaIMK, COXpaHsSET BBEICHHBIN IOJb30BAaTEIEM HOMEp MOpTa, 3aTeM
3almycKkaeT OCHOBHOM pabouuii MoTok. B 3aBeprieHue oH aenaeT HEaKTHUBHOM
KHOTKY "Start", 4ToObI H30€kKaTh MOBTOPHOTO 3aIyCKa.

void CServerDlg: :0OnStart ()

{

char Str[81];

hWwnd IB = m ListBox.m hWnd; //Jinsa BRBOma B IPYyIMX IIOTOKax
GetDlgItem(IDC PORT) ->GetWindowText (Str, sizeof (Str));
iPort=atoi (Str);

if (iPort<=0||iPort>=0x10000)

AfxMessageBox ("Incorrect Port number") ;
return;

}

AfxBeginThread (ListenThread, NULL) ;

GetDlgItem(IDC START) ->EnableWindow (false) ;

}

[nasHas chyHKyus paboyez2o rnomoka

Oynkmus ListenThread() mannmanusupyer oubnmoreky Winsock. ITocie
TOrO0 OHA CO3/Ja€T COKET Uil MPOCIYUIMBAaHUS BXOASIIMX COEAMHEHUH,
OCYIIECTBIISIET €ro MpHUBSA3KY K HHTEpQEHCy U TMEepeBOAUT B PEXKHUM
IPOCITYIIHBAHHUS.

3areM co3gaeTcsi OOBEKT TUIA COOBITHE, KOTOPBIM OyAET HUCIOJIb30BATHCA
TS YBEAOMJICHHS TIOTOKA OOCITYKHUBAHUS OIEpalfii BBOJA-BbIBOJA O HATHUUHU
BHOBB TOAKITIOYMBILIErOCS KJIMEHTa M HEOOXOJUMOCTH HauyaTh MPOIECC €ro
00CITyKUBaHUS.

[Tocne sToro 3amyckaercsi moTok ¢ riaBHoM (yHkiuendr WorkerThread(),
peIHa3HAYCHHBIN SISl BBIMOJIHEHUS IEPEKPBITHIX ONEpalliii BBOAAa-BbIBO/IA.
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Jlanee B OECKOHEYHOM IIMKJIE OCYIIECTBISICTCS IMPHUEM OOpaIeHUH KIIH-

€HTOB M MHMIIMMPOBAHUE Mpolecca UX 0O0pabOTKH MyTEM YCTAHOBKU COOBITHS
AcceptEvent.

Pa3bepem ocHoOBHBIE yuacTku koja. CHadasa Mbl OMUCHIBAEM HEOOXOH-

MBbIE JIOKaJIbHBIE TIEPEMEHHbIE U 3arpyxkaeM O0ubnaunorexy Winsock:
UINT ListenThread (PVOID lpParam)

{

WSADATA wsaData;

SOCKET ListenSocket;
SOCKADDR IN InternetAddr;
INT Ret;

WSAEVENT AcceptEvent;

char Str[200];
CListBox *pLB =
(CListBox *) (CListBox: :FromHandle (hWnd LB)) ;

if ((Ret = WSAStartup (0x0202,&wsaData)) != 0)

{

sprintf (Str, "WSAStartup failed with error %d", Ret);
pLB->AddString (Str) ;

WSACleanup () ;

return 1;

}

3areM CO3J1a€M COKCT, OCYHICCTBJISICM CI'0 IIPHUBA3KY W BBICTABJIICM Ha

IMPOCIIYHNIMBAHUC BXOOAIINX COGI[HH@HHIZ.

if ((ListenSocket = WSASocket (AF INET, SOCK STREAM, O,
NULL, 0, WSA FLAG OVERLAPPED)) == INVALID SOCKET)

sprintf (Str, "Failed to get a socket %d",
WSAGetLastError()) ;

pLB->AddString (Str) ;

return 1;

}

InternetAddr.sin family = AF INET;
InternetAddr.sin addr.s addr = htonl (INADDR ANY) ;
InternetAddr.sin port = htons(iPort) ;

if (bind(ListenSocket, (PSOCKADDR) &InternetAddr,
sizeof (InternetAddr)) == SOCKET ERROR)
{

sprintf (Str, "bind() failed with error %d",
WSAGetLastError()) ;
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pLB->AddString (Str) ;
return 1;

}

if (listen(ListenSocket, 5))

{

sprintf (Str, "listen() failed with error %d4d",
WSAGetLastError()) ;

pLB->AddString (Str) ;

return 1;

}

Co3naeMm 00BEKT THMa COOBITHE UIA COOOIEHHUsT paboueMy MOTOKY O
HEOOXOJMMOCTH OOCITYKHBAaHHUS BHOBb YCTAHOBJICHHOTO COCAMHEHHS, a TaKXKe
caM 3TOT TMOTOK Ui BBINOJHEHHs OIepaluii BBOAa-BbIBona. Jleckpumrop
coOpiTus AcceptEvent mepemaeTcss MOTOKYy uepe3 apryMEHT €ro TIJIaBHOI

GyHKUIUU.

if ((AcceptEvent = WSACreateEvent()) ==
WSA INVALID EVENT)
{

sprintf (Str, "WSACreateEvent() failed with error %d",
WSAGetLastError()) ;

pLB->AddString (Str) ;

return 1;

}

// Cospamme paBouero MoToKa IJIsT OBCITyXMBAaHMST
// BaBeplleHHEIX BalPOCOB EBBOAA/BHEBOHA

if (AfxBeginThread (WorkerThread, (LPVOID) AcceptEvent) ==
NULL)
{

sprintf (Str, "AfxBeginThread failed with error %d",
GetLastError()) ;

pLB->AddString (Str) ;

return 1;

}

Hakonen, opranusyemM UK a1 0OpabOTKHU BXOASIINX coeAnHeHur. Ecin
peapIAyIee COeTMHCHHE e1le He 00pad0TaHO MOTOKOM BBITIOJTHEHUS OTICPAITHIA
BBO/Ia-BBIBOJIA, MBI KJI€M, TIOKa 3To Oynet caenaHo. [locne 3Toro BbINOJIHSEM
OMoKUpyIOIMiT BBI30B (PYHKIMU accept() M yCTaHABIMBAaEM B CBOOOIHOE
coctosinue cooniTre AcceptSocket().
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fAcceptedSocketProcessed = true;

while (TRUE)
{
// OBpaboTaHo Jm mHpempiOyliee COeOVHEHMEe
if (!fAcceptedSocketProcessed)
{
Sleep(0) ; // NlepeximoueHMe Ha OPYT'OM IIOTOK
continue;

}

AcceptSocket = accept (ListenSocket, NULL, NULL) ;

if (WSASetEvent (AcceptEvent) == FALSE)
sprintf (Str, "WSASetEvent failed with error %d",
WSAGetLastError()) ;
pLB->AddString (Str) ;
return 1;
}
return 0;

}

[nasHas yHKUUS nomoka obcryxueaHusi 88600a-8bi8o00a

Oynkuus WorkerThread() nmpeanasHaveHa /sl MHUIMUPOBAHUS MpoIecca
o0CITy)XMBaHUSI BHOBh NIPUHATOTO KIMEHTA. Pazbepem 3TOT mpoliecc Mmol3TarHo.
CHauana onuiieM U THUIUATU3UPYEeM HEO00XO0IUMBbIE TIEPEMEHHBIE:

UINT WorkerThread (LPVOID lpParameter)
{
DWORD Flags;
LPSOCKET INFORMATION SocketInfo;
WSAEVENT EventArray[l];
DWORD Index;
DWORD RecvBytes;

char Str[200];
CListBox *pLB =
(CListBox *) (CListBox: :FromHandle (hWnd LB)) ;

// CoxpaHeHme COBHTMSI acCcept B MaccuBe
EventArray[0] = (WSAEVENT) lpParameter;
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Jlanee opranu3yeTcs MUK JJII MHAIIMHUPOBAHUS TPOIEcca 00CTyKUBAHUS
BHOBb TPHHATHIX KIHEHTOB. (CHauyama JOKHUJAEMCS YCTAaHOBKU COOBITHS
AcceptSocket (ero aeckpunTop XpaHUTCS B HYJIEBOM DJJIEMEHTE MacCHUBa
EventArray).

while (TRUE)
{
// XmeMm, noka cpaBoTaeT coGrrme st accept ()
while (TRUE)
{
Index = WSAWaitForMultipleEvents (1, EventArray,
FALSE, WSA INFINITE, TRUE) ;

if (Index == WSA WAIT FAILED)
sprintf (Str, "WSAWaitForMultipleEvents failed "
"with error %d", WSAGetLastError());
pLB->AddString (Str) ;
return FALSE;

}

if (Index != WAIT_IO_COMPLETION)
{
// Coberre pnst accept () npomsowsio -

// TpephBaeM LMKII OXMOAHMSI
break;

}

Hanee Mbl cOpackiBaeM 3TO COOBITHE, CO3Ja€M U 3aMOJHAEM CTPYKTYPY C
HeoOxoaumon uHpopmanreit o cokere. CylecTBEHHO, YTO MEPBOE IMOJE ITOM
cTpykTypsl — mone Overlapped, Tak kak 3TO MO3BOJSET (PYHKIIMH OOPaTHOTO
Bb130Ba WorkerRoutine() mony4uuts q0CTyI KO BCEi CTPYKTYpE, COOTBETCTBYIO-
M 00pa3oM Mpeodpa3oBaB yKazaTelb Ha 3TO I0JI€, MOJYyUYEHHBIN KaK OJUH U3
aprymeHToB. JIJisi BHOBb YCTaHOBJIEHHOI'O COEJIMHEHUS JEJIaeTCs NEPBBIM BHI30B
WSARecv() ¢ ykazanmem ¢ynkiun WorkerRoutine() B kadectBe (QyHKIMH
oOpatHoro BbI30Ba. JlanmpHeilmas paboTa ¢ KIMEHTOM OCYIIECTBIISIETCS YXKe
3TOM (PyHKITHEH.

WSAResetEvent (EventArray [Index - WSA WAIT EVENT 0]);

// CospmaeM CTPyKTypy C MHbOoOpMarmelr O COKeTe
// M CBsisBlBaeM ee C COKeTOM, COBAAHHEM depes
// BEIBOB accept ()
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if ((SocketInfo = (LPSOCKET INFORMATION)
GlobalAlloc (GPTR, sizeof (SOCKET INFORMATION)))

== NULL)
{
sprintf (Str, "GlobalAlloc() failed with error %d",
GetLastError());
pLB->AddString (Str) ;
return FALSE;
}

// BanomnmusieM CTpPyKTypy MHbOpMalmelr O COKeTe

SocketInfo->Socket = AcceptSocket;
ZeroMemory (& (SocketInfo->Overlapped) ,
sizeof (WSAOVERLAPPED) ) ;
SocketInfo->BytesSEND 0
SocketInfo->BytesRECV 0
SocketInfo->DataBuf.len = DATA BUFSIZE;
SocketInfo->DataBuf.buf = SocketInfo->Buffer;

.
I
.
I

Flags = 0;
if (WSARecv (SocketInfo->Socket,
& (SocketInfo->DataBuf), 1, &RecvBytes, &Flags,
& (SocketInfo->Overlapped) , WorkerRoutine) ==
SOCKET ERROR)

{
if (WSAGetLastError() != WSA IO PENDING)
{
sprintf (Str, "WSARecv() failed with error %d",
WSAGetLastError()) ;
pLB->AddString (Str) ;
return FALSE;
}
}

sprintf (Str, "Socket %d connected", AcceptSocket) ;
pLB->AddString (Str) ;

// Vinbopmaumsi m3 nepemeHHOM AcceptSocket BamoMHeHa
fAcceptedSocketProcessed = true;

}

return TRUE;
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QyHKUUs 0bpamHo20 8bi308a 0s1s1 3arpocoe 8800a-8bi800a

Oynkius oOpatHoro Bei3oBa WorkerRoutine() monyuaer ymnpapieHue 1o
3aBEPIICHUH OYEPEJHON Oonepanuu MpueMa WIM OTIPAaBKH JaHHBIX. B Hamem
IpUMEpPE OHAa BCE IPUHATHIE [AaHHBIE OTIPABISET Ha3al] KIMEHTY W CHOBa
HAaYMHAET MPOLECC IpHUeMa.

Hwxe mostamuo pazoupaercs ee koa. CHavana OMUCHIBAIOTCS U MHUIIAAIHU-
3UPYIOTCS HEOOXOAMMbIe TepeMeHHble. Jlamee Mbl MOJlydaeM CCBUIKY Ha
CTPYKTYPY C OITMCAHUEM COKeTa il JajbHeniel padboTel ¢ HUM. [Ipu 3TOM MBI
NOJIb3yeMCsl T€M, YTO CTPYKTypa MEpPEeKpPhITOr0 BBOAA-BBIBOJA, IOJYyYECHHAS
¢bynkuueir WorkerRoutine() yepe3 TpeTuil mapameTp, SBJISETCS MEPBbIM MOJIEM
ctpykTypsl SOCKET INFORMATION, a 3HauuTt, ux agpeca COBIAJaroT.

void CALLBACK WorkerRoutine (DWORD Error,
DWORD BytesTransferred, LPWSAOVERLAPPED Overlapped,
DWORD InFlags)

DWORD SendBytes, RecvBytes;
DWORD Flags;

char Str[200];

static CListBox *pLB =
(CListBox *) (CListBox: :FromHandle (hWnd LB)) ;

// Ccsuika Ha CTPYKTypy WSAOVERLAPPED Kak
// Ha cTpykTypy SOCKET INFORMATION
LPSOCKET INFORMATION SI =
(LPSOCKET INFORMATION) Overlapped;

B ciygae ommOku onepanuu BBOJa-BbIBOIA INOO pa3pbiBa COCAMHEHHS CO
CTOPOHBI KIINEHTA 3aKPhIBAEM COKET U OCBOOOKIaEM PECYPCHI.

if (Brror != 0)

{

sprintf (Str, "I/O operation failed with error %d",
Error) ;
pLB->AddString (Str) ;

if (BytesTransferred == 0)

sprintf (Str, "Closing socket %d", SI->Socket);
pLB->AddString (Str) ;

if (Error != 0 || BytesTransferred == 0)
closesocket (SI->Socket) ;

GlobalFree (SI) ;
return;
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IIp
B 3aBu

OBEpsiEM, KaKOM MPOLECC 3aBEPUIMIICS: MPUEM JAHHBIX WM OTIIPABKA.
CUMOCTH OT 3TOIO KOPPEKTUPYEM COJEPKHUMOE IOJEH CTPYKTYpbI

SOCKET_INFORMATION c¢ wuHpopmanueii 0 KOJWYECTBE MPUHATHIX U
OTNpaBlieHHbIX OaiToB. EciM ycTaHOBIEHa COOTBETCTBYIOLIAs OMNIMS, MOJIY-
yeHHasi uH(opMaIus BEIBOAUTCS Ha SKPaH.

//
//
//
//

if

{

}
}

els

{
}

[lpoeepimM, uTO nosyie BytesRECV paBHO HyJmO.

STO osBHauvaeT, BHSBOE WSAReCV TOJIEKO YTO BaEeplleH.
B sToM cyryuae sBanonHsieM BytesRECV BHadeHMEM
BytesTransferred, nonmydeHmHrM uepes BrBOB WSARecv.

(SI->BytesRECV == 0)

SI->BytesRECV
SI->BytesSEND

BytesTransferred;
0;

// TeuaTs coobuweHmusi, ecym TpebyeTcs:
if (bPrint)
{
unsigned 1 = sizeof (Str)-1;
if (1 > BytesTransferred) 1 = BytesTransferred;
strncpy (Str, SI->Buffer, 1);
Str[l1l]=0;
pLB->AddString (Str) ;

e

SI->BytesSEND += BytesTransferred;

Ecnu ectp naHHBIE, KOTOpbIE €II€ HE OTHPABICHbI OOpPAaTHO KIHMEHTY,

enaeM

3TO 4Yepe3 acuHXpoHHBIN BbIBOB (yHkimu WSASend(). B kadectse

dbyHKIMu 006paTHOrO BhI30Ba yKa3zbiBaeM WorkerRoutine().

if

{

(SI->BytesRECV > SI->BytesSEND)

// Tockuika eme opHoro Bampoca WSASend() .

// Tockomeky WSASend () He rapaHTMpyeT OTIPABKY

// TOJNHOCTEI, MPOAOIDKAM IIOCHUIATE SBarpock! WSASend (),
// noka Bcst mHbopMaimst He BymeT OTIpParRJIeHaA.

ZeroMemory (& (SI->Overlapped) , sizeof (WSAOVERLAPPED)) ;

SI->DataBuf.buf
SI->DataBuf.len

SI->Buffer + SI->BytesSEND;
SI->BytesRECV - SI->BytesSEND;
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if (WSASend(SI->Socket, &(SI->DataBuf), 1, &SendBytes,
0, &(SI->Overlapped), WorkerRoutine) ==
SOCKET ERROR)

{
if (WSAGetLastError() != WSA IO PENDING)
{
sprintf (Str, "WSASend() failed with error %d",
WSAGetLastError()) ;
pLB->AddString (Str) ;
return;
}
}

}

B npoTuBHOM ciydyae HauMHAeM MPOIECC MpUEMa OYEPEIHON MOPLUU
JAHHBIX OT KJIMEHTA.

else

{

SI->BytesRECV = 0;

// Bomnellle nociUiaTe HEYero.
// NosToMy BhmaeM samnpoc WSARecv ().

Flags = 0;
ZeroMemory (& (SI->Overlapped), sizeof (WSAOVERLAPPED)) ;

SI->DataBuf.len
SI->DataBuf.buf

DATA BUFSIZE;
SI->Buffer;

if (WSARecv (SI->Socket, &(SI->DataBuf), 1, &RecvBytes,
&Flags, &(SI->Overlapped), WorkerRoutine)
== SOCKET ERROR)

{
if (WSAGetLastError() != WSA IO PENDING )
{
sprintf (Str, "WSARecv() failed with error %d",
WSAGetLastError()) ;
pLB->AddString (Str) ;
return;
}
}
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lMpumep 8.6. Axo-cepsep Ha OcCHo_e MOOesiu Nopmos
3aeepuweHusi

JlanHast MoJIeb OpraHU3aIiy BBOAA-BBIBO/IA SIBISIETCS HanOoJIee CIOKHOM
U3 paccMaTpuBaeMblX. B TO e BpeMs OHa IMO3BOJISET JOCTHUYb HAMOOJIbIIEH
IPOU3BOAUTEILHOCTH, €CIH TpeOyeTcsi OAHOBPEMEHHO YIIPAaBJISATh COTHSAMU U
THICSIYAMH COKETOB OJHOBPEMEHHO, MpUYeM TpeOyeTcs: 00eCeUUTh XOPOIIYIO
MacIITadUpyeMOCTh MpHU 100aBJIEHUN HOBBIX IPOLIECCOPOB B cucteMy. Mojeib
npeaHasHavyeHa st paboTel Toibko non ynpasieHueM Windows NT, Windows
2000 u, pazymeeTtcsi, 601ee CBEKUX BEPCUI ITOM ONEeparimOHHON CUCTEMBI.

CepBep paboTaer mo cieayroleMy cleHapulo. B oTaenbHOM MOTOKE €
rmaBHoi  (yukmmeirt ListenThread() oH co3maeT coker isi  OXUAAHUS
NOJKIIOYEHU KIMEHTOB M OpPraHM3yeT NpOCIyIlIMBaHHE ceTH. B 3ToM xe
MOTOKE CO3AAaeTCAd OOBEKT THIAa MOPT 3aBEPUICHHSI, KOTOPHI HCIONb3yeTCsS B
nporecce OOCTy)KMBaHUS KIMEHTOB. Kakaplid COKeT ayigs oOMeHa JaHHBIX
(co3maHHbIM PYHKIMEN MTpUEMa COEAMHEHUS) IPUBSA3BIBACTCS K HEMY. 3]1€Ch K€
3aIycKaeTcsl HeoOX0AUMOE KOJMYECTBO pabO4YMX IMOTOKOB (TJIaBHASI (yHKLHUS
ServerWorkerThread()) mo oOciykuBaHWIO 3aBEpIICHHBIX OIEpaluii BBOJA-
BbIBO/IA. DTa QYHKUHUS CUUTHIBAET IPUCIIAHHbBIE JaHHBIE U MPOCTO OMPABIISIET X
Ha3aJl KJIIMEHTY.

Omkpbimue rnpoekma

OTkpoiite (aitn pabodero nmpocTpaHcTBa 3aroTOBKHU MpoekTa Server.dsw,
pacrnonoxeHHsi B gupexropuu 08 InputOutput\IOcmplt\Starter.

ObbserneHuUe KoHcmaHm u a2r106arbHbIX nepeMeHHbIX

B wnawane ¢aitma ServerDlg.cpp mo6aBuM HEOOXOAMMBIE OOBSIBICHUS
THUIIOB, TJI00AJBHBIX MEPEMEHHBIX, THUIIOB JAHHBIX U OOBSIBICHUS TJIOOATBHBIX
byHKLIMIA:

/] ..

bool bPrint = false; // BeBOmIMUTL JIM COOOIEHUS KIMEHTOB

typedef struct
{
OVERLAPPED Overlapped;
WSABUF DataBuf;
CHAR Buffer [DATA BUFSIZE] ;
DWORD BytesSEND;
DWORD BytesRECV;
} PER IO OPERATION DATA, * LPPER IO OPERATION DATA;

typedef struct

SOCKET Socket;
} PER HANDLE DATA, *LPPER HANDLE DATA;
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UINT ServerWorkerThread (LPVOID CompletionPortID) ;
HWND hWnd LB; // ILns1 BRBOOA B OPYyIMIX MOTOKaxX

UINT ListenThread(PVOID lpParam) ;

3necwk ListenThread() — rimaBHas QyHKIus paboyero moToka, B KOTOPOM
co3maercss OOBEKT "MOPT 3aBepIiIeHUs ", 3aIlyCKaeTCsl HE0OX0IMMOE KOJTHMYECTBO
pabouynx TOTOKOB OOCIYKMBaHHUs BBOJA-BbIBOJA, a TakKXK€ OPIraHU3YyeTCs
IPOLECC NPOCIYIIMBAHUS CETH M MPUEM BXOIAIMX coeAuHEeHUU. Coker uis
KaXX0T0 MPHUHITOIO COEIMHEHUS MPUBSA3BIBACTCA K MOPTY 3aBEpIICHHUS, U Ha
HEM MHULIUUPYETCS MPOLECC MpueMa JIaHHbIX OT KJIMEHTA.

ServerWorkerThread() — rnmaBHasi (yHKUMS MOTOKA, OOCTY>KHBAIOIIETO
3aBEpIICHHbIC ONEPALUK BBOA-BBIBO/IA.

CTpyKTypbl IpeIHa3HAYCHBI Ui XPAaHEHU HEOOX0INMOM HH(POpPMAIH O
COKEeTe W Olepaliy BBOAa-BbIBoAa. Habop mx mojeil 3aBUCHT OT alropuTMa
paboTsl cepBepa. Hampumep, 0ObIuHAsI MpaKTHKa — MCTIONB30BAHUE B CTPYKTYpE
PER 10 OPERATION DATA nons, coaepxamero HHQOPMALUIO O THIIE
BBITIOJTHSIEMON oTepaiiy (B HaIlleM MpuMepe MbI 00X0IuMcst O3 Hero).

OnpederneHue u peanusayusi obpabomyukos cobbimut

N3 00paboTuyMKOB HaM MOTPEOyeTCs TOJbKO O0OpabOTYMK COOBITHS,
npoucxosiero npu Haxxatuu kHonku "Start" (upentudukarop IDC_START).

O6pabotunk OnStart() 3anmoMUHAET AECKPUIITOP OKHA CIMCKA JJIS BBIBOJIA
uH(poOpMaIMK, COXpaHsAET BBEICHHBIN IOJb30BATEIEM HOMEp MOpTa, 3aTeM
3almycKaeT OCHOBHOM pabouuii MoTok. B 3aBepiieHue oH aenaeT HEaKTHUBHOM
KHOTKY "Start", 4ToObI H30€kKaTh MOBTOPHOTO 3aIlyCKa.

void CServerDlg: :OnStart ()

{

char Str[81];

hWwnd IB = m ListBox.m hWnd; //Jinsa BeBOma B IPYyIMX IIOTOKax
GetDlgItem(IDC PORT) ->GetWindowText (Str, sizeof (Str));
iPort=atoi (Str) ;

if (iPort<=0||iPort>=0x10000)

AfxMessageBox ("Incorrect Port number");
return;

}

AfxBeginThread (ListenThread, NULL) ;

GetDlgItem(IDC START) ->EnableWindow (false) ;
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[nasHas cpyHKyus paboyez2o rnomoka

Oynkmus ListenThread() naunmanusupyet oubnumoreky Winsock, co3maer

MOPT 3aBEPIICHUSI M 3allyCKaeT HEOOXOIMMOE KOJUYECTBO Pabo4YMX MOTOKOB
JUTsi 00CTy>)KMBaHUS 3aBEPIICHHBIX ONepannii BBOAa-BeiBosa. [locie saToro ona
CO3JIA€T COKET IS MPOCTYIIMBAHUSA BXOIAIINUX COCAUHEHUMN, OCYIIECTBISET €ro
MPUBS3KY K HHTEPPEIHCY U TEPEBOAUT B PEIKUM MTPOCTYIIIUBAHUS.

Jlanee B OECKOHEYHOM IMKJIE OCYIIECTBISICTCS IMPHUEM OOpalleHUH KIIH-

CHTOB M MHUIIUUPOBAHUC ITPOLICCCa UX O6CJ'IY)KI/IBaHI/I$I.

Pa3bepem ocHoOBHBIE yuacTku koja. CHadajna Mbl OMUCHIBAEM HEOOXOH-

MBbI€ JIOKaJIbHBIE TIEPEMEHHbIC U 3arpyxkaeM Oubnanorexy Winsock:
UINT ListenThread (PVOID lpParam)

{

SOCKADDR IN InternetAddr;

SOCKET Listen;

SOCKET Accept;

HANDLE CompletionPort;

SYSTEM INFO SystemInfo;

LPPER HANDLE DATA PerHandleData;
LPPER IO OPERATION DATA PerIoData;
int i;

DWORD RecvBytes;

DWORD Flags;

WSADATA wsaData;

DWORD Ret;

char Str[200];
CListBox *pLB =
(CListBox *) (CListBox: :FromHandle (hWnd LB)) ;

if ((Ret = WSAStartup (0x0202, &wsaData)) != 0)

{

sprintf (Str, "WSAStartup failed with error %d", Ret);
pLB->AddString (Str) ;
return 1;

}

Hanee co3gaeM mopT 3aBEpUICHUS U 3allyCKaeM HEOOXOJAMMOE KOJIMYECTBO

pabounx MOTOKOB (B HAIlleM IpUMEpe — MO JBa JJI KaKJI0ro mpoleccopa B
cucteme). ['maBuo#t ¢pynkmmu >tux notokoB ServerWorkerThread() B kadecTse
apryMeHTa mepeaaeTcs JECKPUITOP CO3JaHHOTO MOPTa 3aBEPIICHHUS.

// Cospamme nopTa BaBeplleHNsI
if ((CompletionPort = CreateIoCompletionPort (

INVALID HANDLE VALUE, NULL, 0, 0)) == NULL)
{

sprintf (Str, "CreatelIoCompletionPort failed with "
"error: %d", GetLastError());
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pLB->AddString (Str) ;
return 1;

}

// OrpegesieM KOJIMYECTBO MNPOLIECCOPOB B CUCTEMEe
GetSystemInfo (&SystemInfo) ;

// CospaeM paBoume NOTOKM,
// mo OmBa I KaXOOI'O Ipolleccopa B CUCTeMe
for(i = 0; i < SystemInfo.dwNumberOfProcessors * 2; i++)
{
// Cospamme cepBepHOro pabouero noroka
// C nepenaueyt eMy nopTra 3BaBepleHNsI
if (AfxBeginThread (ServerWorkerThread, CompletionPort)
== NULL)
{

sprintf (Str, "AfxBeginThread() failed with "
"error %d", GetLastError());

pLB->AddString (Str) ;

return 1;

}

3areM co3gacM COKCT, OCYHICCTBIIACM €TI0 IIPHBA3KY KM BBICTABJIKICM Ha
IMPOCIYHIMBAHUC BXOIAIINUX CO@HHHGHHﬁ.

// Cospamme cokeTa mJsi NPOCIIyIMBAHWSI CETU
if ((Listen = WSASOcket(AFLINET, SOCK STREAM, 0, NULL, O,
WSA FLAG OVERLAPPED)) == INVALID SOCKET)

sprintf (Str, "WSASocket() failed with error %d",
WSAGetLastError()) ;

pLB->AddString (Str) ;

return 1;

}

InternetAddr.sin family = AF INET;

InternetAddr.sin addr.s addr = htonl (INADDR ANY) ;

InternetAddr.sin port = htons (iPort) ;

if (bind(Listen, (PSOCKADDR) &InternetAddr,
sizeof (InternetAddr)) == SOCKET ERROR)

{

sprintf (Str, "bind() failed with error %d",
WSAGetLastError()) ;

pLB->AddString (Str) ;

return 1;
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// TlepeBon cCoOkeTa B peXtM MNPOCITYLUMBAHMS
if (listen(Listen, 5) == SOCKET ERROR)
{
sprintf (Str, "listen() failed with error %d",
WSAGetLastError()) ;
pLB->AddString (Str) ;
return 1;

}

Hakonern, opranusyem IUKI I8 0OpaOOTKH BXOJISAIIUX COCAUHCHHM.
BHyTpr mnukia NOpUHHUMaeM oOuYepeaHOEe IMOAKIIOUYCHUE KIHMEeHTa, CO3/1aeM
CTPYKTYPY OIMCAaHHS COOTBETCTBYIOIIETO COKETa, MPUBSI3BIBAEM €T0 K TOPTY
3aBEepICHUS W WHHUIHMAIM3UPYEM IEPBYIO OMEpaIuio 1Mo OOMEHY TaHHBIMH, a
MMEHHO, ITpreM uHdopmarum ot kiaueHTa (Bbiz3oB WSARecv()).

// TpueM coemyHemHMI ¥ MX NPUBSIZKA K IIOPTY BaBepUeHMsI
while (TRUE)
{
if ((Accept = WSAAccept(Listen, NULL, NULL, NULL, 0))
== SOCKET ERROR)
{

sprintf (Str, "WSAAccept() failed with error %d4d",
WSAGetLastError()) ;

pLB->AddString (Str) ;

return 1;

// Cospmamme CTPyKTyps C MHbOpMaimelt O COKeTe
if ((PerHandleData = (LPPER HANDLE DATA)
GlobalAlloc (GPTR, sizeof (PER HANDLE DATA)))
== NULL)

sprintf (Str, "GlobalAlloc() failed with error %d4d",
GetLastError()) ;

pLB->AddString (Str) ;

return 1;

}

// TNpuBsiska cokeTa, BOSBpalleHHOTO QyHKimerr WSAAccept,

// kK NopTy BaBepuweHns

sprintf (Str, "Socket number %d connected", Accept);
pLB->AddString (Str) ;

PerHandleData->Socket = Accept;
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if (CreateloCompletionPort ((HANDLE) Accept,
CompletionPort, (DWORD) PerHandleData, 0)

== NULL)
sprintf (Str, "CreateIoCompletionPort failed "
"with error %d", GetLastError());
pLB->AddString (Str) ;
return 1;

// CospaHme CTPYKTYpPhl NAHHBIX OIDICATEJISI COKeTa,

// koTopast 6ymeT CBsi3aHa C BHSOBOM WSARecv

if ((PerIoData = (LPPER IO OPERATION DATA)
GlobalAlloc (GPTR, Sizeof(PER_IO_QPERATION_DATA)))

== NULL)
{
sprintf (Str, "GlobalAlloc() failed with error %d",
GetLastError());
pLB->AddString (Str) ;
return 1;
}

ZeroMemory (& (PerIoData->0Overlapped) ,
sizeof (OVERLAPPED) ) ;
PerIoData->BytesSEND = 0
PerIoData->BytesRECV = 0
PerIoData->DataBuf.len = DATA BUFSIZE;
PerIoData->DataBuf.buf = PerIoData->Buffer;

.
1 4
.
1 4

Flags = 0;
if (WSARecv (Accept, &(PerIoData->DataBuf), 1,
&RecvBytes, &Flags, & (PerIoData->Overlapped),

NULL) == SOCKET ERROR)
{
if (WSAGetLastError() != ERROR IO PENDING)
{
sprintf (Str, "WSARecv() failed with error %d4d",
WSAGetLastError()) ;
pLB->AddString (Str) ;
return 1;
}
}

167



[ nasHas chyHKUUS nomoka obcryxueaHusi eeoda-ebigo0a

Oynkmus ServerWorkerThread() momywaer B kadecTBe mapaMmerpa Jec-
KPHUIITOp TIOpTa 3aBEPIICHUS, UCIOIb3YEMOT0 B MPOIECCe OOMEHA JTaHHBIMU C
KIIMeHTOM. Jlajmee B IMKJIE OCYIISCTBIISIETCS MPHUEM JAHHBIX W OTIpPaBKa HUX

00paTHO KJIMEHTY.

Paszbepem sToT mpouecc nosranHo. CHavana OMMIIEM U MHUIHATU3UPYEM

HEO0OXO/IMMbIE IEPEMEHHBIE:

UINT ServerWorkerThread (LPVOID CompletionPortID)

{

HANDLE CompletionPort = (HANDLE) CompletionPortID;
DWORD BytesTransferred;

LPPER HANDLE DATA PerHandleData;

LPPER IO OPERATION DATA PerIoData;

DWORD SendBytes, RecvBytes;

DWORD Flags;

char Str[200];
CListBox *pLB =

Jlanee opranusyercst HUKJ Ui OOCITY»KMBaHHS 3alPOCOB BBOJA-BBIBOJA U
JOKAJaeMCs 3aBEpUICHUS] KakoH-1MO0 omepalud BBOJa-BbIBOJAa. B ciyuae
OIIMOKM WM pPa3pblBa COEAMHEHUS NpPEKpallaeM OOCIyXUBaHUE, 3aKPbIBAEM

(CListBox *) (CListBox: :FromHandle (hWnd LB)) ;

COKET M 0OCBOOOIKIAEM PECYPCHI.
while (TRUE)

{

//

//
if

//
//

//
if

OximaHMe BaBeplieHNsT BBOJA-BEBOAA HAa JIOOOM

M3 COKETOB, CBSI3aHHEIX C [IOPTOM BaBeplieHMsI

(GetQueuedCompletionStatus (CompletionPort,
&BytesTransferred, (LPDWORD)&PerHandleData,
(LPOVERLAPPED *) &PerIoData, INFINITE) == 0)

sprintf (Str, "GetQueuedCompletionStatus failed "
"with error %d", GetLastError()):;

pLB->AddString (Str) ;

return 0;

CHauana npoBepmM, He OBUIO JM OIMOKM HA COKeTe;
ecy 6bUla, BaKpPEHBAEM COKET M OdUMUAEM

JaHHEIE OIMCATEJSI M HaHHEIE Olepalpm
(BytesTransferred == 0)

sprintf (Str, "Closing socket %d4d",
PerHandleData->Socket) ;
pLB->AddString (Str) ;
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}

// OrcyrcTeEMe nepeMeuleHHEX GanT (BytesTransferred)
// OBHauaeT, UTO COKEeT BaKpPHIT [IAPTHEPOM 10 COSOVHEHMIO
// ¥ HaM TOXe HYXHO BaKpPHTB COKeT. [IlpmMeuaHme:
// LISl CCRUIKM Ha COKeT, CBSI3aHHBII C Olepaumen
// BBOOa-BHEOMA, UCIIONBLESOBAIIMCE HNAHHEE OIMMCATEJIS.
if (closesocket (PerHandleData->Socket) ==

SOCKET ERROR)
{

sprintf (Str, "closesocket() failed with "
"error %d", WSAGetLastError());

pLB->AddString (Str) ;

return 0;

}

GlobalFree (PerHandleData) ;
GlobalFree (PerIoData) ;
continue;

[IpoBepsiem, Kakoil MPOIECC 3aBEPUIMIICS: MPUEM JAHHBIX WM OTIPABKa.
B 3aBucuUMOCTH OT 3TOr0 KOPPEKTHPYEM COACPKUMOE TOJIEH CTPYKTYpHI
PER 10 OPERATION DATA c undopmainueid 0 KOJWYECTBE MPUHATHIX U
OTMpaBlIeHHbIX 0OalTOB. Ecim ycTaHOBI€Ha COOTBETCTBYIOMIAS OMIUS, MOJIY-
yeHHast nH(OpMaIus BEIBOAUTCS HA DKPaH.

// TlpoBepmM, uTo nosie BytesRECV paBHO HYJIO.

// 3To osHauaeT, BHSOB WSAReECV TOJBEKO YTO BaBeplleH.

// B »ToM ciyyae 3BanoinusieM BytesRECV sHaueHmMeM

// BytesTransferred, nosnyueHHEM uepes BBSOB WSARecv ().

if (PerIoData->BytesRECV == 0)

{

PerIoData->BytesRECV
PerIoData->BytesSEND

BytesTransferred;
0;

// BeBOm coofbueHmsi, ecim TpebyeTcst
if (bPrint)
{
unsigned 1 = sizeof (Str)-1;
if (1 > BytesTransferred)
1 = BytesTransferred;
strncpy (Str, PerIoData->Buffer, 1);
Str[l]=0;
pLB->AddString (Str) ;
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else

{
}

Ecnu ectp naHHBIE, KOTOpbIE €II€ HE OTHPABJICHbI OOpPAaTHO KIMEHTY,
JIeJIaeM 3TO Yepe3 aCMHXPOHHBIN BbI30B (pyHkimu WSASend.

if (PerIoData->BytesRECV > PerIoData->BytesSEND)

{

PerIoData->BytesSEND += BytesTransferred;

// Tockuika eme oxHoro 3Bampoca WSASend () .

// TNockonmeky WSASend () He rapaHTMPyeT OTIPAaBKY

// TONHOCTEI, MNPOJOIDKAM IIOCHUIATE SBarpockl WSASend (),
// noka Bcst mHpopMalmsT He BymeT OTIpParRJIeHaA.

ZeroMemory (& (PerIoData->0Overlapped) ,
sizeof (OVERLAPPED) ) ;

PerIoData->DataBuf.buf =

PerIoData->Buffer + PerIoData->BytesSEND;
PerIoData->DataBuf.len =

PerIoData->BytesRECV - PerIoData->BytesSEND;

if (WSASend (PerHandleData->Socket,
& (PerIoData->DataBuf), 1, &SendBytes, 0,
& (PerIoData->Overlapped), NULL) ==
SOCKET ERROR)

if (WSAGetLastError() != ERROR IO PENDING)

{

sprintf (Str, "WSASend() failed with "
"error %d", WSAGetLastError()):;

pLB->AddString (Str) ;

return 0;

}

B mpoTruBHOM ciyyae HauMHAaeM IpoLiECC NMpHUEMAa OYEPEIHON MOPLUU
JAHHBIX OT KJIMEHTA.

else

{

PerIoData->BytesRECV = 0;

// Bonelle nocmuiaTe HeEUYero.
// NosToMy BhmaeM Bampoc WSARecv ().

170



Flags = O;
ZeroMemory (& (PerIoData->0Overlapped) ,
sizeof (OVERLAPPED)) ;

PerIoData->DataBuf.len = DATA BUFSIZE;
PerIoData->DataBuf.buf = PerIoData->Buffer;

if (WSARecv (PerHandleData->Socket,
& (PerIoData->DataBuf), 1, &RecvBytes, &Flags,
& (PerIoData->Overlapped), NULL) ==
SOCKET ERROR)

if (WSAGetLastError() != ERROR IO PENDING)
sprintf (Str, "WSARecv() failed with "
"error %d", WSAGetLastError());
pLB->AddString (Str) ;
return O;

}

lMpumep 8.7. Axo-cepsep Ha OCHO8e MOOesIU NepPeKPbLIMo20
8800a-8bie00a C ucnosib308aHUemM
AcceptEx()

Ucnonw3oBanue  ¢yukiuu  AcceptEx() mo3BosisieT  OCYIIECTBIATH
ACHHXPOHHBIM NPUEM BXOISAIIUX COCIMHEHHN OT KIHMEHTOB. B coueranum c
WCIIOJIb30BAaHUEM ACHHXPOHHBIX OTEpalMid TpueMa U OTHpPaBKA HHPOPMAINH
ATO JlaeT HaM BO3MOXXHOCTh B OJHOM paboyeM MOTOKE OCYIIECTBIISITh Kak
YCTaHOBJICHHE COEAMHEHUS, TaK 1 0OOMEH UH(pOpMaLKen ¢ KIIMEHTaMU.

Cepsep pabotaet ciaeayronuM odpazom. OH cO3/1a€T COKET IS OXKUAaHUs
MOJKJIIOYeHUH KJIMeHTOB. COKET BBICTABJISIETCS HA MIPOCTYIIMBAHKE OOpaIeHU
KJIMeHTOB. COKEThI JJi OOCIY>KMBAHHS TUX COCAMHEHHM CO3JAI0TCA MO Mepe
HEO0OXOIMMOCTH B LUKJIE 00paboTKu coObITUi. [lepBblii TaKOM COKET co3aaeTcs
elle 10 IHKIIA.

[Ipunoxenue co3gaeT BCEro OJMH pabo4Mil MOTOK C TJIABHOW (DyHKIIHEH
ListenThread(), rme B OSCKOHEYHOM IMKJIIC OCYIICCTBISCT MPOCITYIITMBAHHE
CeTH, TMpPHUEM BXOIAIUX COCAMHEHUN KIMEHTOB W UX 0OCITyKHBaHUE.
OOcnyxuBaHUWE KIHWEHTA 3aKJIOYaeTcss B TOM, 4YTO CEpPBEP CUUTHIBAET
MPUCJIAHHBIE JaHHBIE W MPOCTO OMPABIISIET UX Ha3aJ] KIMeHTy. CHHXpOHU3AIUS
OCHOBaHa Ha WCMOJb30BAHUM CTPYKTYp MEPEKPHITOTO BBOJA-BbIBOJA, B
KaueCTBE CHHXPOHU3UPYIOIMIHNX 00HEKTOB UCTIOJIb3YIOTCSI COOBITHS.
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Omkpbimue ripoekma

OTkpoiite (aitn pabodero mpocTpaHCTBa 3arOTOBKH MpoekTa Server.dsw,
pacnionoxennsiit B aupextopun 08 InputOutput\Callback using AcceptEx\Starter.

[ToOknroyeHue bubriuomek, obbsi8IeHUE KOHCMaHm u
ariobaribHbIX rnepeMeHHbIX

B craproBom npoekrte yxe mojkiroueH (aiin winsock2.h u Oubnuoreka
ws2 32.1ib.

Jlis  WCcronb30BaHMA JAHHOTO BapuaHTa OPTaHM3AlMd BBOJA-BBIBOJA
HEOOXOJAMMO JIONOJIHUTEIBHO MOAKIIOYUTH (aitm Mswsock.h u O6ubnuorexy
Mswsock.lib

B mnauvane d¢aiina ServerDIg.cpp no6aBum HeoOXOoauMble OOBSIBICHUS
THUIIOB, TJ100AJILHBIX IEPEMEHHBIX U 00BSIBICHUS II100ATbHBIX (DYHKITUH:

/] ...

bool bPrint = false; // BeBOIUTH JIM COOOLEHMS KIIMEHTOB

typedef struct SOCKET INFORMATION {
CHAR Buffer [DATA BUFSIZE];
WSABUF DataBuf;
SOCKET Socket;
WSAOVERLAPPED Overlapped;
DWORD BytesSEND;
DWORD BytesRECV;
} SOCKET INFORMATION, * LPSOCKET INFORMATION;

HWND hwWwnd LB; // Ins1 BREBOZA B OPYIMX IOTOKax

UINT ListenThread(PVOID lpParam) ;

3necy ListenThread() — rnaBHas ¢ynkmus pabodero moToka, B KOTOPOU
OpraHM3yeTcsi MPOIECC MPOCTYIIMBAHUS CETH, CO3MACTCA COKET ISl Mpuema
BXOJSIINX COCAUHEHHWM, a TakKe 3alyCKaeTcsl LUK i aCHHXPOHHOTO
YCTaHOBJCHHUSI CBA3M C KIUMEHTaMH (TIOCPEACTBOM  BBI30BA  (YHKIUU
AcceptEx()), a Tak)ke aCHHXPOHHOTO MOJYYECHHS U OTIPABKU TaHHBIX.

Taxxke 3nech omnucan waodioH cTpykTypel SOCKET INFORMATION,
UCTIONB3YEMOM ISl XpaHeHHsI HHPOPMAIMH O COKETaX, YIaCTBYIOLINX B OOMEHE
uHpopManueil.

OnpederneHue u peanusayusi obpabomyukos cobbimut

N3 o00paboTtunkoB Ham moTpeOyercss J00aBUTH TOJBKO 00pabOTUYHK

COOBITHSI, MPOUCXOASANIETO MpU Haxkatuu KHomku "Start" (uaeHTHUdUKATOD
IDC _START).
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O6pabotunk OnStart() 3anoMUHAET AECKPUIITOP OKHA CIMCKA JJIS BHIBOJIA
uH(pOpMAITNU, COXpaHSET BBEICHHBIN IOJH30BATEIIEM HOMEp IOpTa, 3aTeM
3alycKaeT OCHOBHOM pabouuii moToK. B 3aBepiiieHre OH JelaeT HEaKTUBHOM
KHOTKY "Start", 4ToObI U30€kaTh MOBTOPHOTO 3aIyCKa.

void CServerDlg: :0OnStart ()

{

char Str[81];

hWwnd LB = m ListBox.m hWnd; // Ina ListenThread
GetDlgItem(IDC PORT) ->GetWindowText (Str, sizeof (Str));
iPort=atoi (Str) ;

if (iPort<=0||iPort>=0x10000)

AfxMessageBox ("Incorrect Port number");
return;

}

AfxBeginThread (ListenThread, NULL) ;
GetDlgItem(IDC START) ->EnableWindow (false) ;

}

[nasHas ¢pyHkUus paboyez2o rnomoka

®ynkmus ListenThread() co3maer coker s MpOCTYIIUBAHUS BXOSIITUX
COCMHEHUM, OCYIIECTBIISICT €r0 MPUBSI3KY K MHTEp(PEICy 1 EPEBOIUT B PEIKUM
npociyimuBanus. Takxe coznaercs cokeT AcceptSocket mist mpuema BXOASIINX
COCIMHEHUH.

3areM co3maeTcst OOBEKT TUIA COOBITUE U 3aITUCHIBACTCS B HAYaJI0 MacCUBa
EventArray. D10 coObiTHe OyneT UCHOJIb30BaThCS JIs YyBEAOMIICHUS MOTOKA
oOcnmyKMBaHUSl OmNEpalii BBOJA-BbIBOJA O HAJIMYUU OOpalICHUS KIMEHTA C
LEJIbI0 YCTAHOBJIEHUS COeAUHEHUA. J[JI1 aCMHXPOHHOrO MpUEMa BXOMISIINX
coenuHeHnit 3amnonHseTcs cTpykrypa ListenOverlapped m mpomecc mpuema
MIEPBOI'0 COCIMHECHUS MHULIMAIM3UPYETCs depe3 BeI3oB hyHKIMU AcceptEx().

[Tocne 3TOro B OECKOHEYHOM LMKJIE OCYLIECTBIISIETCS MpUeM OOpalieHui
KJIIMEHTOB U OOCIIy’KMBAaHUE ACUHXPOHHBIX OIEpaluil MpueMa U OTIPABKU
JTAHHBIX.

Pazbepem ocHoBHBIE ydacTku koma. CHadama MBI ONHCHIBAEM
HEOOXOJIMMbIC JIOKaJbHbIC TIEPEMEHHBIE U MACCHUBBI, 3aTeM 3arpyxaem
oubmmoreky Winsock:

UINT ListenThread (PVOID lpParam)

{
DWORD EventTotal = 0;
WSAEVENT EventArray [WSA MAXIMUM WAIT EVENTS] ;
LPSOCKET INFORMATION SocketArray [WSA MAXIMUM WAIT EVENTS];
CHAR AcceptBuffer[2 * (sizeof (SOCKADDR IN) + 16)1];
WSAOVERLAPPED ListenOverlapped;
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DWORD Bytes;

DWORD Index;

DWORD Flags;

DWORD BytesTransferred;
LPSOCKET INFORMATION SI;
WSADATA wsaData;

SOCKET ListenSocket, AcceptSocket;
SOCKADDR IN InternetAddr;
DWORD RecvBytes, SendBytes;
DWORD 1i;

INT Ret;

char Str[200];
CListBox *pLB =
(CListBox *) (CListBox::FromHandle (hWnd LB)) ;

if ((Ret = WSAStartup (0x0202,&wsaData)) != 0)
{
sprintf (Str, "WSAStartup failed with error %d", Ret);
pLB->AddString(Str) ;
WSACleanup () ;
return 1;

}

3aTem CO31a€M COKCT, OCYHICCTBISICEM C€I'0 IIPHUBA3KY W BBICTABJIICM Ha
MMPOCIYHNINBAHNUC BXOIAIINUX COGHHHCHHﬁ.

// Cospanme cokeTa mJisi NPOCIIYLMBAHMSI BXOISIYIX COEIMHEHIA.
if ((ListenSocket = WSASocket (AF INET, SOCK STREAM, O,

NULL, 0, WSA FLAG OVERLAPPED)) == INVALID SOCKET)
sprintf (Str, "Failed to get a socket %d",
WSAGetLastError()) ;
pLB->AddString (Str) ;
return 1;

InternetAddr.sin family = AF INET;
InternetAddr.sin addr.s addr = htonl (INADDR ANY) ;
InternetAddr.sin port = htons (PORT) ;

if (bind(ListenSocket, (PSOCKADDR) &InternetAddr,
sizeof (InternetAddr)) == SOCKET ERROR)
{

sprintf (Str, "bind() failed with error %d",
WSAGetLastError()) ;

pLB->AddString (Str) ;

return 1;
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if (listen(ListenSocket, 5))
{
sprintf (Str, "listen() failed with error %d",
WSAGetLastError()) ;
pLB->AddString (Str) ;
return 1;

}

Jlanmee co3maeM COKET JUIsl TpHeMa BXOMSAINIUX COCIUHEHUN W OOBEKT THUIA
coObITHE, TpEeTHA3HAUYCHHBIN Mg COOOIIEHUS O HEOOXOIUMOCTH TpUeMa
OUepeHOT0 COENMHEHMsT OT KiueHTa. [loToM 3amosHsieM CTPYKTYpy
ListenOverlapped ans onucanus MepeKkphITOM Omeparuu mpremMa COeIUHECHUS
OT KJIHMEHTAa. Takke B CUYCTUYMKE OXKUIAEMBIX COOBITUH OTMEYaeM HaIudue
TOJIBKO YTO CO3/IaHHOTO COOBITHAL.

// Cospamme cokeTa mJsi IIpMeMa BXOOSUMX COeNVHEHMIA.
if ((AcceptSocket = WSASocket (AF INET, SOCK STREAM, O,
NULL, 0, WSA FLAG OVERLAPPED)) == INVALID SOCKET)

sprintf (Str, "Failed to get a socket %d",
WSAGetLastError()) ;
pLB->AddString (Str) ;
return 1;
}
ZeroMemory (&ListenOverlapped, sizeof (OVERLAPPED)) ;
if ((EventArray[0] = ListenOverlapped.hEvent =
WSACreateEvent ()) == WSA INVALID EVENT)
{

sprintf (Str, "WSACreateEvent failed with error %d4d",
WSAGetLastError()) ;

pLB->AddString (Str) ;

return 1;

}

EventTotal = 1;

Boi3biBaem (ynkiuio AcceptEx() nnsi acMHXpOHHOTO MpueMa IEpBOro
COCIMHEHMsI, TepeaaBas el MHGOPMAIMIO O CIYIIAIOIIEM COKETE, COKeTe IS
npuema coenuHeHus u o ctpykrype ListenOverlapped, conepskaieit onrcanue
JTAHHOW ACUHXPOHHOM OTEpalHHu.

if (AcceptEx(ListenSocket, AcceptSocket, (PVOID)
AcceptBuffer, 0, sizeof (SOCKADDR IN) + 16,
sizeof (SOCKADDR IN) +16, &Bytes, &ListenOverlapped)
== FALSE)

if (WSAGetLastError() != ERROR IO PENDING)

{
sprintf (Str, "AcceptEx failed with error %d",

WSAGetLastError()) ;
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pLB->AddString (Str) ;
return 1;

}

Haunnaem B 1nukiie 00pabOTKy NpOMCXOAAIIMX cOoObITUH. B KadecTBe
TAKOBBIX BBICTYHAIOT COOBITHS, CBSI3aHHBIE C OOpAIEHUSMHU KJIHEHTOB
(pesynbrar  pabotrel  AcceptEx), a  Takxke  COOBITHS, BBI3BAaHHBIC
HEO0OXOMMOCTBIO 00CITYKUBATh 3aMPOCHI MO MPUEMY U Tiepenaye HHPOpMaIUU
(pe3ynbrar BBIBOBOB WSASend m WSARecv). Chauana noxupaemcs, IOKa
MIPOU30MIET KaKOE-THO0O0 COOBITHE.

while (TRUE)

{

if ((Index = WSAWaitForMultipleEvents (EventTotal,
EventArray, FALSE, WSA INFINITE, FALSE))
== WSA WAIT FAILED)

sprintf (Str, "WSAWaitForMultipleEvents failed %d",
WSAGetLastError()) ;

pLB->AddString (Str) ;

return 1;

}

Ecau 310 Ob1TO COOBITHE HA CITYIIAIOIIEM COKETE, TO IMTPOBEPSAEM, YCIICIITHO
JI TIPOM3OIIIIO MOJIKITIOUCHUE;

// Ecim mpomsomwio coberrme ¢ uHOekcoM 0, SHauMT
// OBUIa MOIBITKa MNOAKIIOYEHMSI K HalleMy CJIYIIAINEMY COKEeTY

if ((Index - WSA WAIT EVENT 0) == 0)

{
// TlpoBepsieM peSByJbTaT MNEePeKPHITON ornepalym
// BBOmA-BEBOLA Ha MNPOCIIyIMBAKILUEM COKeTe

if (WSAGetOverlappedResult (ListenSocket,
& (ListenOverlapped) , &BytesTransferred,
FALSE, &Flags) == FALSE)

sprintf (Str, "WSAGetOverlappedResult failed "
"with error %d", WSAGetLastError()):;

pLB->AddString (Str) ;

return 1;

}

sprintf (Str, "Socket %d connected", AcceptSocket) ;
pLB->AddString (Str) ;
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Ecnu KOIMYEeCTBO COEIMHEHHMH NPEBBIIAET MAKCUMAJIbHO JOIYCTHUMOE,
paspblBaeM €ro U ImpoaoJpkaeM paboTy. B mpoTUBHOM ciydae co3laeM u
3amMchiBaéM B MaccuB SocketArray CTpyKTypy ¢ HH(pOpManueid O BHOBb
CO3/IaHHOM COKETE.

if (EventTotal > WSA MAXIMUM WAIT EVENTS)

{

}

sprintf (Str, "Too many connections - "
"closing socket.");

pLB->AddString (Str) ;

closesocket (AcceptSocket) ;

continue;

else

{

// CospaHme CTPYKTyphl, COAepXamey uHpopMaIymo
// O COBOmaHHOM cCoKeTe
if ((SocketArray[EventTotal] =
(LPSOCKET INFORMATION) GlobalAlloc (GPTR,
sizeof (SOCKET INFORMATION))) == NULL)

sprintf (Str, "GlobalAlloc() failed with ",
"error %d ", GetLastError());
pLB->AddString (Str) ;
return 1;
}
// BanonHeHmMe CTPYKTYpPH HAaHHEMMA O COKeTe.
SocketArray [EventTotal] ->Socket = AcceptSocket;
ZeroMemory (
& (SocketArray [EventTotal] ->Overlapped) ,
sizeof (OVERLAPPED) ) ;
SocketArray [EventTotal] - >BytesSEND
SocketArray [EventTotal] ->BytesRECV =
SocketArray [EventTotal] ->DataBuf.len =
DATA BUFSIZE;
SocketArray [EventTotal] ->DataBuf.buf =
SocketArray [EventTotal] ->Buffer;

if ( (SocketArray [EventTotal] ->Overlapped.hEvent =
EventArray [EventTotal] = WSACreateEvent())
== WSA INVALID EVENT)

0
0

we o

sprintf (Str, "WSACreateEvent() failed with "
"error %d", WSAGetLastError());

pLB->AddString (Str) ;

return 1;
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[lanee misi BHOBb YCTAHOBJICHHOTO COEIMHEHUS WHMIIMUPYEM IIPOLECC
MOJTyYeHUS! TaHHBIX Yepe3 aCHHXPOHHBIN BbI30B pyHknu WSARecv:

// Tocsuika Bampoca WSARecv
// nns1 Hauvajla npyieMa Ha COKeTe

if (WSARecv (SocketArray [EventTotal] ->Socket,
& (SocketArray [EventTotal] ->DataBuf), 1,
&RecvBytes, &Flags,
& (SocketArray [EventTotal] - >Overlapped) , NULL)
== SOCKET ERROR)

if (WSAGetLastError() != ERROR_IO_PENDING)
sprintf (Str, "WSARecv() failed with ",
"error %d ", WSAGetLastError());
pLB->AddString (Str) ;
return 1;

}

EventTotal++;

}

Jlyist mpuemMa Cleayroniero COeIMHEHUsT CO3/1a/IUM €IIle OJIMH COKET, HOBBIN
00OBEKT THIIA COOBITHE, a TakK)Xe 3aloJHUM COOTBETCTBYIOIIUM OOpa3oM
ctpykrypy ListenOverlapped u BwBOoBeM AcceptEx() mms 3amycka HOBOWM
ACMHXPOHHOW OTepaIiuy mprueMa BXOSIIETO COCTUHCHHUS

// CospmamHme HOBOT'O COKeTa mJIsI INpMeMa Oymyupix
// coemyHeHwt M elle OOMH BHBOB AcceptEx.

if ((AcceptSocket = WSASocket (AF INET, SOCK STREAM,
0, NULL, 0, WSA FLAG OVERLAPPED))
== INVALID_SOCKET)

sprintf (Str, "Failed to get a socket %d",
WSAGetLastError()) ;

pLB->AddString (Str) ;

return 1;

}

WSAResetEvent (EventArray [0]) ;

ZeroMemory (&ListenOverlapped, sizeof (OVERLAPPED)) ;
ListenOverlapped.hEvent = EventArray[0];
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if (AcceptEx(ListenSocket, AcceptSocket,
(PVOID) AcceptBuffer, O,
sizeof (SOCKADDR IN) + 16,
sizeof (SOCKADDR IN) + 16, &Bytes,
&ListenOverlapped)
== FALSE)
if (WSAGetLastError() != ERROR IO PENDING)
{
sprintf (Str, "AcceptEx failed with error %d4d",
WSAGetLastError()) ;
pLB->AddString (Str) ;
return 1;

}

continue;

}

OcraBmiasicss 4acTh IIMKJIA TIOCBsIEHa OOpabOTKe omepanuii BBOJA-
BbIBOAa. OmpenensieM MHIAEKC MPOU3OLIEAIIEr0o COOBITUS M cOpachiBaeM €ro.
[Tockonmpky 3TO HE COOBITHE C HYJEBBIM HWHICKCOM, 3HAYUT, MPOU3OIILIO
coOBITHE, CBSI3aHHOE C TPUEMOM WM OTIpaBKOW wHpopMaiuu. Omnpenensiem
JIECKPHUIITOP CBSI3aHHOTO C COOBITHEM COKETa M cOpachiBaeM COOTBETCTBYIOIIEE
coObITHE.

SI = SocketArray[Index - WSA WAIT EVENT 0];
WSAResetEvent (EventArray [Index - WSA WAIT EVENT 0]);

if (WSAGetOverlappedResult (SI->Socket,
& (SI->Overlapped), &BytesTransferred,
FALSE, &Flags) == FALSE)

sprintf (Str, "WSAGetOverlappedResult failed with "
"error %d", WSAGetLastError());

pLB->AddString (Str) ;

return 1;

}

Ecnu acunxponHass omepamus 3aBepIIAiIach HEYCIHENIHO WM IapTHEP
pazopBai coeiuHEHHE (OmpenensieM OSTO IO  HYJIEBOMY  KOJHMYECTBY
MePEMCIIICHHBIX 0alTOB), yJalasieM HEHY)XHbIe Oojiee OOBEKThI M3 MaCCHBOB
SocketArray u EventArray u ocBoO0k/1aeM BbIIETICHHBIE PECYPCHI.

// CHauana npoBepMM, He BaKPHUI JIM [APTHEP COeIMHEeHMe,
// M eciM 3TO Tak, TO BaKPOEM COKET M OCBOBomyM
// cTpyKTypy SOCKET INFORMATION, C HMM CBSI3aHHYIO.
if (BytesTransferred == 0)
{
sprintf (Str, "Closing socket %d", SI->Socket);
pLB->AddString (Str) ;
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if (closesocket (SI->Socket) == SOCKET ERROR)
{
sprintf (Str, "closesocket() failed with ",
"error %d", WSAGetLastError()):;
pLB->AddString (Str) ;

}

GlobalFree (SI) ;
WSACloseEvent (EventArray [Index - WSA WAIT EVENT 0]);

// OumcTka MaccumBoeB SocketArray m EventArray
// OyTeM ynaneHmust OeCKpuUIITopa COOGTMST U

// CTPYKTypE OIMMCaHMsI COKeTa, €CJM TOJIbKO OHM
// He B XBOCTe HaumMx MAaCCHMBOB

if ((Index - WSA WAIT EVENT 0) + 1 != EventTotal)
for (i = Index - WSA WAIT EVENT O0;
i < EventTotal; i++)
{

EventArray[i] = EventArray[i + 1];
SocketArray[i] = SocketArray[i + 1];

}

EventTotal--;

continue;

}

Jlanee B 3aBUCHMOCTH OT COCTOSIHUS MOJIEH CTPYKTYphl ¢ MHPOpMALIHE O
COKeTe, ompenensieM, TpeOyeTcsl OTIpaBKa WM MPUEM JAHHBIX, U BBITOJIHSIEM
HEO0X0UMYI0 onepaiuto. Jletanu sicHbl U3 KOMMEHTapUeEB.

// TpoBepmM, uTO mnojsie BytesRECV paBHO HYJIO.

// 3To osHauaeT, BHBO0B WSAReCV TOJIBEKO UTO BaBeplleH.

// B »ToM ciyyae 3BanoinusieM BytesRECV sHaueHMeM

// BytesTransferred, nosyueHHEM uepes BHSBOB WSARecv () .

if (SI->BytesRECV == 0)

{

SI->BytesRECV = BytesTransferred;
SI->BytesSEND 0;

// BeBOm coobmeHmsi, ecym TpebyeTcst
if (bPrint)

{

unsigned 1 = sizeof (Str)-1;
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if (1 > BytesTransferred)

1 = BytesTransferred;
strncpy (Str, SI->Buffer, 1);
Str[l]=0;
pLB->AddString (Str) ;

}
}
else
{
SI->BytesSEND += BytesTransferred;
}
if (SI->BytesRECV > SI->BytesSEND)
{
// Tocruika eme ogmHoro 3ampoca WSASend ().
// Tockombky WSASend () He TrapaHTMpyeT OTIPaBKY
// TOJHOCTEI, MNPOINOIDKMM IIOCHUIATE Barpockl WSASend (),
// mnoka Bcsi uHbopMaimst He GymeT OTIparBJIeHaA.
ZeroMemory (& (SI->Overlapped), sizeof (WSAOVERLAPPED)) ;
SI->Overlapped.hEvent =
EventArray [Index - WSA WAIT EVENT O0];
SI->DataBuf.buf = SI->Buffer + SI->BytesSEND;
SI->DataBuf.len = SI->BytesRECV - SI->BytesSEND;
if (WSASend(SI->Socket, &(SI->DataBuf),
1, &SendBytes, 0, &(SI->Overlapped),
NULL) == SOCKET ERROR)
{
if (WSAGetLastError() != ERROR IO PENDING)
{
sprintf (Str, "WSASend() failed with ",
"error %d ", WSAGetLastError()):;
pLB->AddString (Str) ;
return 1;
}
}
}
else
{

SI->BytesRECV = 0;

// Bonelle nocruiaTe HeEUero.
// TosToMy BhmaeM Bampoc WSARecv () .
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Flags = O;
ZeroMemory (& (SI->Overlapped) , sizeof (WSAOVERLAPPED)) ;
SI->Overlapped.hEvent =

EventArray [Index - WSA WAIT EVENT 0];

SI->DataBuf.len DATA_BUFSIZE;
SI->DataBuf.buf = SI->Buffer;

if (WSARecv(SI->Socket, &(SI->DataBuf), 1,
&RecvBytes, &Flags, &(SI->Overlapped),
NULL) == SOCKET ERROR)

if (WSAGetLastError() != ERROR IO PENDING)
sprintf (Str, "WSARecv() failed with ",
"error %d", WSAGetLastError());
pLB->AddString (Str) ;
return 1;

}

return 0;

}

lNMpumep 8.8. Axo-cepsep Ha OCHOBe MOOesIU NepPeKPbLIMOo20
6800a-ebIge00a C UCosib308aHUeM rnpouyeoyp
3asepweHusi u pyHkyuu AcceptEx()

Hcnonp3oBanue mpoueayp 3aBepiieHus Wi QyHKIUNA 0OpaTHOTO BBI30BA
JUIs OpraHu3aluu paboThl cepBepa OBLIO paccMOTpeHo B mpumepe 8.5. B
JaHHOM CclTydae HaM XOTENoCh OBl MPOJEMOHCTPHUPOBATH €0 B COYETAHUHU C
ACHHXPOHHBIM yCTaHOBJICHHEM COCIWHEHUS uepe3 BbI30B (GyHKIMH AcceptEx.
DTO MO3BOJIAET B OJHOM pabodyeM MOTOKE OCYIIECTBIATh KaK YCTAaHOBIICHHUE
COCIMHEHMS, TaK U 0OMEH HHpOpMaIei ¢ KIMeHTaMHU.

Cepgep pabotaet ciemyronm oopazom. OH CO3AaeT COKET sl OKHUIaHUS
TOJIKITFOUEHUH KIMeHTOB. COKET BBICTABIISCTCS Ha MPOCITyIIMBaHUE O0paIeHUH
KJIUEHTOB. COKeThI JUIsl OOCITYKUBaHUS 3TUX COCAMHEHUN CO3JIAIOTCS 10 Mepe
HEOOXOJMMOCTH B IIMKJIE 00paboTku coObiTuid. Ilocie mpuema odepemaHoro
COEIMHEHUS] MHHULIMHUPYETCS IMpouecc oOMEeHa [aHHBIMM Yepe3 HauyalbHbIN
ACHHXPOHHBIN 3ampoc Ha monyudeHnue nHpopmarun (Be13oB WSARecv() ).

[Tpunosxenne co3maeT BCero OAUH paboYHil MOTOK C TJAaBHOM (pyHKuMEn
ListenThread(), rme B OSCKOHEYHOM IHKJIE OCYIIECTBISET MPOCTYIINBAHUE
CeTH, TpPUEM BXOMSIIMX COCIWHEHUH KIMEHTOB W HUX O0OCTy>KHWBaHUE.
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OOcnykMBaHHWE KIMEHTa 3aKJIOYaeTcs B TOM, YTO CEPBEP CUUTHIBACT
NpUCIaHHBIC JaHHBIE U MPOCTO OMPABISET WX Ha3ad KIueHTY. CHHXpOHHU3AIHUS
OCHOBaHa Ha WCIOJb30BAHUU CTPYKTYp TMEPEKPHITOIO BBOJA-BHIBOJA, B
KayeCTBE CHHXPOHU3HUPYIOIIUX OOBEKTOB TMPH TMpPUEME  COCTUHCHHUS
UCIIOJIB3YIOTCSL COOBITHS, a NpU OOMEHE JaHHbIMU — (YHKIUMH OOpaTHOTro
BBI30Ba, TOUHEE ofHa-eauHCcTBeHHAs PyHkius WorkerRoutine().

Omkpbimue rnpoekma

OTkpoiite (aitn pabodero nmpocTpaHcTBa 3aroTOBKU MpoekTa Server.dsw,
PacIOJIOKEHHBIH B TUPEKTOPUU 08 InputOutput\Callback using
AcceptEx\Starter.

[NodknroyeHue bubnuomek, obbsI8/IEHUE KOHCMaHm
U arnobaribHbIX NepeMeHHbIX

B craproBom mpoekte yxe moakitoueH (aiin winsock2.h u Oubnmoreka
ws2 32.1ib.

Jns wWcmonb30BaHMS AAHHOTO BapuaHTa OPTraHU3AMK  BBOJA-BBIBOAA
HEOOXOJMMO JTOTOJIHUTEIHLHO MOAKTIOUYNTE (aitm Mswsock.h m O6mbmuotexy
Mswsock.lib

B wnawane ¢aitma ServerDlg.cpp mo6aBuM HEOOXOAMMBIE OOBSIBICHUS
THUIIOB, TI100AJILHBIX IEPEMEHHBIX U OOBSIBICHUS II100aNbHBIX (DYHKITUHI:

/] ..

bool bPrint = false; // BuBOOUTBL JIM COOOLEHUA KIIMEHTOB

typedef struct SOCKET INFORMATION {
OVERLAPPED Overlapped;
SOCKET Socket;
CHAR Buffer [DATA BUFSIZE] ;
WSABUF DataBuf;
DWORD BytesSEND;
DWORD BytesRECV;
} SOCKET INFORMATION, *LPSOCKET INFORMATION;

void CALLBACK WorkerRoutine (DWORD Error,
DWORD BytesTransferred, LPWSAOVERLAPPED Overlapped,
DWORD InFlags) ;

HWND hWnd LB; // ILnst BRBOOA B OPYyIMIX [OTOKax

UINT ListenThread (PVOID lpParam) ;

3nech ListenThread() — rnaBuas QyHkius pabodero moTtoka, B KOTOPOH
OpraHU3yeTCs MPOIECC MPOCTYIIMBAHUS CETH, TPUEM BXOJSAIINX COCAUHEHUH, a
Takke TmepBbiii BbI30B WSARecv() mns Hawama oOmeHa wuHboOpMarmein c
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KineHToM. JlanbHelee 00CIy)KUBaHUE OCYLIECTBIISIETCSl PYHKIIMEH 00paTHOTO
BbI30Ba WorkerRoutine().

Taxxe 3nech onucan mabsoH cTpykrypsl SOCKET INFORMATION,
UCIIOJIb3yeMOMU JIJIsl XpaHEeHHs] HH(OPMAIMU O COKETaX, yJacCTBYIOLUIUX B OOMEHe
uHpopmarmei. Ota cTpykrypa nepenaerca ¢(ynkuuu WorkerRoutine() B
KauecTBE OJHOTO U3 BXOJIHBIX ITapaMEeTPOB.

OnpederneHue u peanusayusi obpabomyukos cobbimut

N3 00paboTuyMKOB HaM MOTPEOyeTCs TOJbKO 0OpabOTYMK COOBITHS,
npoucxosiero npu Haxxatuu kHonku "Start" (upentudukarop IDC_START).

O6pabotunk OnStart() 3anmoMUHAET AECKPUIITOP OKHA CIMCKA JJIS BHIBOJIA
uHpopMalK, COXpaHseT BBEJACHHBIM IOJb30BaTEJIEM HOMEpP IOPTa, 3aTeM
3almycKaeT OCHOBHOM pabouuii MoTok. B 3aBeprieHue oH aenaeT HEaKTHUBHOM
KHOTKY "Start", 4ToObI H30€kKaTh MOBTOPHOTO 3aITyCKa.

void CServerDlg: :OnStart ()

{

char Str[81];

hWwnd IB = m ListBox.m hWnd; //Jinsa BeBOma B IPYyIMX IIOTOKax
GetDlgItem(IDC PORT) ->GetWindowText (Str, sizeof (Str));
iPort=atoi (Str) ;

if (iPort<=0||iPort>=0x10000)

AfxMessageBox ("Incorrect Port number") ;
return;

}

AfxBeginThread (ListenThread, NULL) ;

GetDlgItem(IDC START) ->EnableWindow (false) ;

}

[nasHas chyHKyus paboyez2o rnomoka

Oynkums ListenThread() mannmanusupyer 6mdimoreky Winsock. Ilocrne
TOrO0 OHA CO3/a€T COKET Uil MPOCIYLUIMBAaHUS BXOASIIMX COEAMHEHUH,
OCYIIECTBIISIET €ro MpHUBSA3KY K HHTEpQEiHCy U TMEepeBOAUT B PEXKHUM
MPOCTYIIMBaHUSA. 3aTeM CO37aeTcsi OOBEKT TUIa COOBITHE, KOTOpBIA OyaeT
UCTIONB30BAaThCS ISl YBENOMJIGHHS O HaJUYUMA TOMBITKA TOJIKIIOYCHUS
KJIMCHTA.

Jlanee B OECKOHEYHOM LHMKIE NPOUCXOAUT TMPUEM MOAKIIOYCHUA OT
KJIMEHTOB. JJi1 yCTaHOBJIEHUSI COeAMHEHUS UcTionb3yeTcs GyHkus AcceptEx().
B cinydae ycmemrHoro mMOIKIIOYEHHUS CO3[ACTCSl HOBBIM TMOTOK C TJIABHOM
¢bynkuuer WorkerRoutine(), npegHa3zHau€HHBbIN 7151 BBIIOJHEHUSI IEPEKPBITHIX
onepanuii ooMeHa HHGOpPMAIIHEH ¢ KIMEHTOM.
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Pazbepem ocuoBHbIe yuacTku kona Gynkiuu ListenThread(). Crauana Mol
OMHCHIBAEM HEOOXOIUMBIC JIOKAIbHBIE NIEPEMEHHBIE U 3arpykaeM OUOIHOTEeKy
Winsock. O0bsBnenue maccuBa EventArray w3 OJHOro 3j1€MEHTa BBITJISIUT
HECKOJIbKO HEOOBIYHO, HO 3TO OOBSCHSAETCS HCIOJNH30BAHHEM B JATbHEUIIEM
¢bynkunn  WSAWaitForMultipleEvents(), kotopas B KayecTBE OJHOIO U3
apryMEHTOB HIPUHMMAaeT HMEHHO MAacCUB COOBITUH (TOYHEE KOHCTAHTHBIN
yKazareib Ha 00BEKT TUIIA COOBITHE).

UINT ListenThread (PVOID lpParam)

{
DWORD Flags;
WSADATA wsaData;
SOCKET ListenSocket, AcceptSocket;
SOCKADDR IN InternetAddr;
DWORD RecvBytes;
LPSOCKET INFORMATION SocketInfo;
WSAEVENT EventArray[l];
DWORD Index;
CHAR AcceptBuffer([2 * (sizeof (SOCKADDR IN) + 16)];
OVERLAPPED ListenOverlapped;
DWORD Bytes;
INT Ret;

char  Str[200];
CListBox * pLB =
(CListBox *) (CListBox::FromHandle (hWnd LB)) ;

if ((Ret = WSAStartup (0x0202,&wsaData)) != 0)
{
sprintf (Str, "WSAStartup failed with error %d", Ret);
pLB->AddString (Str) ;
WSACleanup () ;
return 1;

}

3aTeM c03/1aeM COKET, OCYIIECTBJISIEM €Tr0 MPHUBSI3KY M HAUYMHAEM MPOCTY-
IIMBAHUE BXOISAIIMUX COSTUHEHUHN.

if ((ListenSocket = WSASocket (AF INET, SOCK STREAM, O,
NULL, 0, WSA FLAG OVERLAPPED)) == INVALID SOCKET)

sprintf (Str, "Failed to get a socket %d",
WSAGetLastError()) ;

pLB->AddString (Str) ;

return 1;

}

InternetAddr.sin family = AF INET;
InternetAddr.sin addr.s addr = htonl (INADDR ANY) ;
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InternetAddr.sin port = htons (iPort) ;

if (bind(ListenSocket, (PSOCKADDR) &InternetAddr,
sizeof (InternetAddr)) == SOCKET ERROR)
{

sprintf (Str, "bind() failed with error %d",
WSAGetLastError()) ;

pLB->AddString (Str) ;

return 1;

if (listen(ListenSocket, 5))

sprintf (Str, "listen() failed with error %d4d",
WSAGetLastError()) ;

pLB->AddString (Str) ;

return 1;

}

COSI[aeM 00BEKT THUIIA COOBITHE oJIA OIIpCACIICHUA MOMCHTA O6paHICHI/I$I
KIIMCHTA OJIA YCTAHOBJICHUA COCANHCHU .

if ((EventArray[0] = WSACreateEvent()) ==
WSA INVALID EVENT)
{

sprintf (Str, "WSACreateEvent() failed with error %d",
WSAGetLastError()) ;

pLB->AddString (Str) ;

return 1;

}

Opranuzyem wMKA a8 00paboTKM Bxonadmux coenuHeHuil. Cospaem
HOBBI  COKET i  OOCIy)XMBaHUs  KIMEHTa, CcOpachlBaeT  COOBITHE
EventArray[0], moarotaBnuBaeM cTpykTypy ListenOverlapped m mHunmmupyem
ACMHXPOHHYIO OIEpaldi0 TIpHeMa BXOJSIIEr0 COEAMHEHUs IyTeM BbI30Ba
¢bynkuun  AcceptEx(). IlocnenHsis, B YacTHOCTH, IMOJy4YaeT 4Yepe3 CBOU
apryMEHThI JIECKPUIITOPBI CIYIIAIIIEr0 M NPUHUMAKOLIETO COKETOB, & TaKKe
CTPYKTYpBI Il OIIMCAaHWs NEPEKPBITON omnepanud (B JaHHOM Ciy4ae ISl
ONpEeJeIeHUs] MOMEHTa 3aBEpLICHUS OIEpalMy HUCIOJIB3YETCS MEXaHU3M
COOBITHUIA).

while (TRUE)

{

if ((AcceptSocket = WSASocket (AF INET, SOCK STREAM, O,
NULL, 0, WSA FLAG OVERLAPPED)) == INVALID SOCKET)

sprintf (Str, "Failed to get a socket %d",
WSAGetLastError()) ;
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pLB->AddString (Str) ;
return 1;

}

// TomrorarymeaeM CTPyKTypy ListenOverlapped
ZeroMemory (&ListenOverlapped, sizeof (WSAOVERLAPPED)) ;

WSAResetEvent (EventArray [0]) ;
ListenOverlapped.hEvent = EventArray[0];

if (AcceptEx(ListenSocket, AcceptSocket,
(PVOID) AcceptBuffer, 0, sizeof (SOCKADDR IN)+16,

sizeof (SOCKADDR IN)+16, &Bytes,

&ListenOverlapped) == FALSE)
if (WSAGetLastError() != ERROR IO PENDING)
sprintf (Str, "AcceptEx failed with error %d",
WSAGetLastError()) ;
pLB->AddString (Str) ;
return 1;

I[anee B JAaHHOM IIOTOKC IIPOCTO JKICM, IIOKa IMOAKIHOYHUTCSA oqepeszoﬁ
KJIIMCHT:

// OwxmmaeM cobermmmi AcceptEx
while (TRUE)

{

Index = WSAWaitForMultipleEvents(l, EventArray,
FALSE, WSA INFINITE, TRUE) ;

if (Index == WSA WAIT FAILED)

{

sprintf (Str, "WSAWaitForMultipleEvents failed "
"with error %d", WSAGetLastError()) ;

pLB->AddString (Str) ;
return 1;

}

if (Index != WAIT IO COMPLETION)

{
// Cobsrmme AcceptEx mpomsowio. [lpepsBaeM LMKII.
break;

}
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[Tocne ycnenrtHoro moAKIIOUYEHUST OYEPEIHOTO KIMEHTAa Mbl HAYMHAEM €ro
0o0Clly’)KMBaHUE C 3allyCcka AacCHHXpPOHHOM omepanud npuemMa JdaHHBIX
WSARecv(). B kauectBe cmoco0a CHHXPOHM3AIMHM 37ECh HUCIOIb3YeTCs
MexaHu3M oOpaTtHbix (callback) ¢ynkumit (y nHac »ato WorkerRoutine()). Ee
dbopmMar npeanonaraer nepegady OOJbIIEH YacTh BXOJAHOW MH(pOpMAIMU Yyepes
ykazarenb Ha cTpykTypy Tuna OVERLAPPED. Onnako mockoiibky Tpedyercs
nepenarb emnie M JONOJHHUTENbHYI0 HWHGOpMaluioo, HamMu Obula OOBSBICHA
crpykrypa Tuna SOCKET INFORMATION, B KOTOpOil MEpBBIM IOJEM
apisietcs ctpyktypa OVERLAPPED. Takum o6pa3omM, nepenaBasi ykazateib Ha
OVERLAPPED, MBI bakTruecku repenaem yKazareib Ha
SOCKET_INFORMATION, ocraercst TOabkO B caMOd (DYHKIIMH OOpaTHOTO
BbI30Ba MIPOU3BECTH COOTBETCTBYIOILIEE MPUBEACHUE THUIIA.

Wrak, crauana Mbl co3gaeM cTpykTypy SOCKET INFORMATION wu
3anoJiHgeM ee noiist. [locne atoro npoucxoaut Bei3oB WSARecv() ¢ ykazanuem
WorkerRoutine() B kadectBe (yHKUIMH OOpaTHOTO BBI30BA M yKa3aTens Ha
NepBOE MOJI€ CO3JaHHON CTPYKTYPhI B KAYECTBE apryMeHTa 3TON (DyHKITUU.

// CospaeM CTpPyKTypy C MHpopMaimer o cokere,

// obCyiMBaNLEM IPUMHSITOE COeIMHEHMe.

if ((SocketInfo = (LPSOCKET INFORMATION) GlobalAlloc (
GPTR, sizeof (SOCKET INFORMATION))) == NULL)

{

sprintf (Str, "GlobalAlloc() failed with error %d4d",
GetLastError()) ;

pLB->AddString (Str) ;

return 1;

}

// 3BanonHeHMe CTPYKTYPH OAHHBIMM O COKeTe
SocketInfo->Socket = AcceptSocket;
ZeroMemory (& (SocketInfo->Overlapped) ,
sizeof (WSAOVERLAPPED) ) ;
SocketInfo->BytesSEND 0;
SocketInfo->BytesRECV 0;
SocketInfo->DataBuf.len
SocketInfo->DataBuf.buf

DATA BUFSIZE;
SocketInfo->Buffer;

Flags = 0;

if (WSARecv (SocketInfo->Socket,
& (SocketInfo->DataBuf), 1, &RecvBytes,
&Flags, & (SocketInfo->Overlapped),
WorkerRoutine) == SOCKET ERROR)

if (WSAGetLastError() != WSA IO PENDING)

{

sprintf (Str, "WSARecv() failed with error %d",
WSAGetLastError()) ;
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}

pLB->AddString (Str) ;
return 1;

}

sprintf (Str, "Socket %d connected", AcceptSocket) ;
pLB->AddString (Str) ;

QyHKyUs obpamHo20 8bi308a 0s1s1 3arpocoe 8800a-8bi800a

Oynkumus  WorkerRoutine() BbI3bIBa€TCS IOCJE 3aBEPIICHHUS TMpHEMa

O‘ICpGIIHOﬁ IMMOPLHHHU JaHHBIX OT KJIIMCHTA.

Pa36epeM 9TOT IMPOLECCC IMOITAIIHO. CHauajia onuiieM u HWHHUIUAIINU3UPYCM

HEOOXOJMMbIE TMEPEMEHHBbIE, a TaKXe MPOU3BEIAEM YIOMSIHYTOE BBIIIE
NpUBEJACHUE THUMA YyKa3aTels, MOJYyYEHHOTO 4Yepe3 TPEeTUW apryMeHT, YTOOBI
MOJIYYUTh JOCTYIT KO BCeW MH(OpMaIuu, XpaHSIICHCs B CTPYKTYpE ONMHUCAHMS
cokera SOCKET INFORMATION.

void CALLBACK WorkerRoutine (DWORD Error,

DWORD BytesTransferred,
LPWSAOVERLAPPED Overlapped,
DWORD InFlags)

DWORD SendBytes, RecvBytes;
DWORD Flags;

char Str[200];
static CListBox *pLB =
(CListBox *) (CListBox::FromHandle (hWnd LB)) ;

// TlpeoBpasyeM CCEUIKY Ha CTPYKTypy WSAOVERLAPPED
// B ccruiky Ha CTPYKTypy SOCKET INFORMATION
LPSOCKET INFORMATION SI =
(LPSOCKET INFORMATION) Overlapped;

Janee nmpoBepuM  KOJA  3aBEpIICHMsS  ONEpalMd U KOJHMYECTBO

nepeMelieHHbIx OaiitoB. Ecnu mocneaHee paBHO HYIIO, 3HAYUT, IMApTHEP
pazopBai coenuHeHue. B 3ToM ciydae 3akphiBaeM COKET U OCBOOOXKIaeM
CBSI3aHHBIE C HUM PECYPCHI (MaMSITh).

if (Error != 0)

{

sprintf (Str, "I/O operation failed with error %d",
Error) ;
pLB->AddString (Str) ;
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if (BytesTransferred == 0)

{
sprintf (Str, "Closing socket %d", SI->Socket);
pLB->AddString (Str) ;

}

if (Error != 0 || BytesTransferred == 0)
{

closesocket (SI->Socket) ;

GlobalFree (SI);

return;

}

[TpoBepsiem, Kako#l MPOIECC 3aBEPIIMIICS: MPUEM JAHHBIX WM OTIPABKA.
B 3aBucuMocTH OT 3TOrO KOPPEKTHPYEM COACPKUMOE TIOJIEH CTPYKTYPhI
SOCKET INFORMATION c¢ wundopmanueil O KOJIMYECTBE MPHUHSITHIX U
OTMpaBIICHHBIX OaiiToB. Ecimm ycraHoBieHa COOTBETCTBYIOMIAS — OIIIIHS,
MOJTy9eHHAs] HH(POPMAIIHsI BBIBOJIUTCS HA DKPaH.

// TpoBepmM, uTO mnosie BytesRECV paBHO HYJIO.

// 3To oBHauaeT, BHBOB WSAReCV TOJIBEKO UTO BaBEplleH.

// B »TOM cityyae 3BanoinusieM BytesRECV BHaueHMeM

// BytesTransferred, nosyueHHEM uepes BHSOB WSARecv ().

if (SI->BytesRECV == 0)

{

SI->BytesRECV
SI->BytesSEND

BytesTransferred;
0;

// BeBOm coofueHusi, ecim TpeByeTcst
if (bPrint)
{
unsigned 1 = sizeof (Str)-1;
if (1 > BytesTransferred) 1 = BytesTransferred;
strncpy (Str, SI->Buffer, 1);
Str([1]=0;
pLB->AddString (Str) ;
}
}
else

{
}

Eciu ectp naHHBIE, KOTOpPBIE €Ile HE OTMPABICHBI OOPAaTHO KIMEHTY,
JieNaeM 3TO 4Yepe3 acUHXpOHHBIM BbI3oB ¢GyHKkuuu WSASend. B kauectse
¢yHkuuu odpaTHOTO BhI30Ba yKassiBaeM WorkerRoutine.

SI->BytesSEND += BytesTransferred;
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if (SI->BytesRECV > SI->BytesSEND)
{
// Tocsuika eme ogHoro Bampoca WSASend () .
// Tockombky WSASend () He rapaHTMpyeT OTIPaBKY
// TOJHOCTEI0, MNPONOJDKM IIOCHUIATE Banpockl WSASend (),
// noka Bcst mHbopMalmst He 6ymeT OTIIpaBJIeHa.

ZeroMemory (& (SI->Overlapped) , sizeof (WSAOVERLAPPED)) ;

SI->DataBuf.buf
SI->DataBuf.len

SI->Buffer + SI->BytesSEND;
SI->BytesRECV - SI->BytesSEND;

if (WSASend(SI->Socket, &(SI->DataBuf), 1, &SendBytes,
0, &(SI->Overlapped), WorkerRoutine)
== SOCKET ERROR)

if (WSAGetLastError () != WSA IO PENDING)

{

sprintf (Str, "WSASend() failed with error %d",
WSAGetLastError()) ;

pLB->AddString (Str) ;

return;

}

B mpoTtuBHOM ciyyae HauMHAaeM MpolEcC NMpHUeMa OYEPEIHON MOPIUU
JAHHBIX OT KJIMEHTA.

else

{

SI->BytesRECV = 0;

// Boiblle nocsulaTe Hedero.
// TosToMy BhmaeM sampoc WSARecv ().

Flags = 0;
ZeroMemory (& (SI->Overlapped) , sizeof (WSAOVERLAPPED)) ;

SI->DataBuf.len
SI->DataBuf.buf

DATA;BUFSIZE;
SI->Buffer;

if (WSARecv (SI->Socket, &(SI->DataBuf), 1, &RecvBytes,
&Flags, &(SI->Overlapped), WorkerRoutine) ==
SOCKET ERROR)

if (WSAGetLastError() != WSA IO PENDING )

{

sprintf (Str, "WSARecv() failed with error %d",
WSAGetLastError()) ;
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pLB->AddString (Str) ;
return;
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MHoroagpecHas paccbinika B cetax IP

[lenpro paccMaTpuBaeMbIX B paMKax JaHHOW TEMbI NMPUMEPOB SIBISIETCS
U3y4eHHUE CIOCOO0B OpraHu3allid MHOTOQJPECHON pacChUIKM WMH(OpManuu B
cetsax [P ¢ ucnons3oBanuem cereBoro unrepdeiica Winsock kak nepBoii, Tak u
BTOpOoi Bepcuu. llepen BbIMIONIHEHHEM MpejjiaraeMblX MPAKTUUYECKUX 3aJaHUi
PEKOMEHIyeTCsl BCIOMHHUTH COOTBETCTBYIOLIUMN TEOPETHUUECKUN MaTepual,
Hampumep, ImepeuutaB riaBy "MHoroaapecHas paccbuika' M3 y4eOHOTro
rocob6us [7].

MHoroanpecHas paccbuika (multicasting) — 3TO TEXHOJIOTHS, MO3BOJISIO-
miasi OTIPABIATh JaHHBIE OT OJIHOTO y3ja B CETH, a 3aTeM THUPAKUPOBATh MX
MHOXXECTBY IPYTrHX, HE CO3/1aBasi MPU 3TOM OOJBIIONW HArpy3ku Ha ceTb. OHa
SBJISIETCS aJbTepHATUBOW mMpokoBemianuto (broadcasting), koTopoe TIpu
AKTUBHOM HCIIOJIb30BAaHUU MOKET CYIIECTBEHHO CHHU3UTh IPOIYCKHYIO
crocoOHOCTh ceTH. [Ipu MHOTrOaApEeCHON pacCchlIKe TaHHbIE MIEPEAAIOTCS B CETh,
TOJIBKO €CJIM IMPOIIECCHI, BBHIIMOIHIEMbIE HA JIPYTUX PaOOYUX CTAHIUSAX B CETH,
3amnpainiuBaT UX.

Mp1 pazbepeM mpumepbl OpraHu3alid MHOTOAJPECHON pacCchlIKU Ha 0ase
unrepdeiica Winsock 1 1 Ha 6aze unrepdeiica Winsock 2.

[TockonbKy Halie Leapl0 SBISIETCS HW3y4eHHE MMEHHO MOMEHTOB,
cnenu@UUHbIX I Kaxaou Bepcun unrepderica Winsock, craproBbie MpOEKTHI
MPAKTUYECKU UACHTHYHBI (32 MCKIIIOUEHHEM 3aroJioBKa riaBHOTO okHa). Kpome
TOTO, 3HAYUTENIbHASI YacTh pabOThl MO HACTPOWKE DJIEMEHTOB YMPABICHUS B
3aBUCUMOCTH OT TEKYIIETO COCTOSIHUS MPUIIOKEHUS TAK)KE YKE ClIeNIaHa.

Huxe onuchiBalOTCS OCHOBHBIE 3JIEMEHTHI 3TOTO CTAPTOBOrO IMPOEKTA.
OTtmeTuM cpasy, 4TO CTapTOBBIA MPOEKT He KoMuuaupyemcs. ITO CIeIaHO
HAMEPEHHO, MOCKOJIbKY ISl €r0 KOMIWISIMU U COOPKH B Pa3HBIX MOJEISIX
Winsock TtpeOyercs MNOAKIIOYUTL pa3Hble 3aroJioBKM W Oubnuoreku. I[lpu
TECTUPOBAHUM TaKXKE CIEAYeT YYeCThb, YTO MHOIOaJpecHas pacchlika He
HaJIe)KHA U, CIEJOBATEIIbHO, He eapaHmupyem TOCTAaBKU BCEX COOOIICHHUI BceM
ajipecaram.

[ nasHoe duaro2o80e OKHO

[Ipennmaraemasi 3aroToBKa CTapTOBOTO IPOEKTa i 000WX paccMaTpu-
BaGMbIX MPUMEPOB MPEACTABISAET COOOM TUATOTOBOE MPHIIOKEHUE C TIIABHBIM
OKHOM CJICTyIOIIETO BU/Ia
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#7= IP Multicasting X|

i~ Sender ey of mzsser s I ™ Dizable Loophack
= Beceiver Local interface to uze: I [~ INADDF_AMNY Feceive |

Datted decimal P multicazt address to join: I Puort to Lige: I

Crucox B BepxHed uactu okxHa (upeHtudukatop IDC LISTBOX)
npenHa3HaueH Juisi BbIBOAa HH(opManumu o Xxoje paborel. PannoxHomnku
(IDC_SENDER u IDC RECEIVER) cnyxkat nis nepekatoueHHs U3 pekuma
nepenaun B pexum npuema. Ilone BBoma IDC NUMBER mno3Bonsier BBecTH
KOJIMYECTBO OTIPABISIEMbIX COOOIIEHUH (ToJIbkOo B pexkume Sender). OTMeTuB
bnaxoxk IDC INADDR ANY, MOXHO pa3pemuTh BbIOpaTh JIOKAJbHBIN
uHTepdeic Mo YMOIYaHHUIO, B TPOTUBHOM cliydae mnotpedyercs BBecTH ero IP-
aapec B noJie BBojia IDC_ LOCAL.

B none IDC_ADDRESS nyxno BBectu [P-ampec ayist rpynmsl, K KOTOpOid
MBI IprcoeauHsieMcs. HanoMHMM, 4TO 3TOT aApec TOJKEH JIEkKAaTh B IMANA30HE
224.0.0.0 — 235.255.255.255. Tlone BBoma IDC PORT npennaznaueHo ajis
BbIOOpA MOpTA.

®naxoxk IDC_LOOPBACK wucnons3yercs Juisl 3amnpera neTiv (B 3TOM
cllydae OTIIpaBUTEIb HE OyJIET caM MOJIydaTh CBOM COOOIICHHUS ).

Kuonka ¢ unentuduxatopom IDC START (Ha pucyHke MMEeT HaANKChH
"Receive") 3amyckaeT mpouecc MOCBUIKM WM npueMa. Hannuch Ha KHONKE
ONEPAaTUBHO U3MEHSIETCS] B 3aBUCMMOCTH OT COCTOsIHUA npuiiokeHusi. Hakower,
kHomnka "Exit" (unenrudukarop IDCANCEL) 3aBepiiaet paboTy mporpaMmel.

Umo yXxe coeriaHo 8 cmapmoeoM rpoeKkme

B nauane daiina McastDIg.cpp umeercst 00bsiBICHUE CIIETYIONINUX KOHCTAHT,
3aIaf0IIMX 3HAYCHHUS HACTPOCYHBIX MapaMeTPOB M0 YMOITYAHUIO:

#define MCASTADDR "234.5.6.7"
#define MCASTPORT 25000
#define BUFSIZE 1024
#define DEFAULT COUNT 10

#define MIN COUNT 1

#define MAX COUNT 50

Taxxe npou3BEeNEHO ONHWCAaHWE W WHULMAIM3ALUSA TJI0OOANBHBIX (AJIs
IPOCTOTHI) MEPEMEHHBIX, XPAHAIMIMX TEKYIIME 3HAYEHHUSI STUX HACTPOEUHBIX
apaMeTpOB
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BOOL bSender = FALSE, // IHelcTBOBATbL KakK OTIPABUTEJIb?
bLoopBack = FALSE, // 3amnperuTb neTsm?
bInterface = FALSE, // Local interface != INADDR ANY

bStopRecv = TRUE; // OCTaHOBUTH MpUeM?

DWORD dwInterface, // JloKaJIbHEIT MHTepdec
dwMulticastGroup, // MHoToampecHas I'pyIina
dwCount ; // Kom-Bo coofil. Ijig OTIPaBKM

short iPort = MCASTPORT; // Homep mnopra

B craptoBom mpoekte B kimacc CMcastDIg noGaBnensl B kauecTBe YJICHOB
nBe nepeMenHble: m_ListBox tuma CListBox misi ynpaBieHHsT OKHO BBIBOJAA
IDC _LISTBOX, a taxxe m_Sender Tuna int 1y padoThl ¢ NEpEKIOYATEIEM
Sender/Receiver.

JloGaBieHsl W peamu30oBaHbl O0OpPAOOTYMKU COOBITUH, CBS3aHHBIX C
u3MeHennem cocrosHus ¢uaxka IDC INADDR ANY wu nepexitoyaresns
Sender/Receiver.

Ho6asnensl B kiacc CMcastDIg u peanuzoBanbl pyukiuu RefreshValues()
u SetUI() mist onepaTUBHOrO M3MEHEHMsI COCTOSIHUSI 3JIEMEHTOB YIIPABJICHUS B
3aBUCUMOCTH OT cutryanuu. Taxke B (pyHkuum CMcastDlg::OnlnitDialog()
no0OaBlieH KOJA /I HadajdbHOM HacTpoiiku jguanora. Cam Koj 31ech He
IPUBOJUTCS, C HUM MOXHO O3HAaKOMMTBCSI, OTKPBIB CTAPTOBBIN ITPOEKT.

lMpumep 11.1. MHo2oadpecHasi paccbisika 8 cemsix IP
c ucnonb3osaHuem Winsock 1

[Ipumep meMOHCTpUPYET, KAaKUM OOpa3oM MOXKHO TMOAKITIOYUTECS K
MHOTOAJ[PECHON TPYIIEe W OCYIIECTBUTH Iepefady W IMPHEM COOOIICHHWH Ha
ocHOoBe ceTreBoro wuHTepdeiica Winsock 1. Meronx mnonakiroyeHus K
MHOTOAJIPECHON TpyIIe B 3TOM ClIlydae 3aKJII0YaeTCsi B COOTBETCTBYIOIIEM
M3MEHEHUH MapaMeTPOB COKeTa yepe3 BhI30B (pyHKIMHU setsockopt().

Omkpbimue rnpoekma

Otkpoiite ¢aitn pabodero mpocTpaHCTBAa 3aroTOBKH MpoekTa Mcast.dsw,
pacnosioxeHHsiit B gupexkropuu 11 MultiAddr\IP. WS1\Starter.

[ModknroyeHue bubrniuomek, obbsisreHue arnobarsibHbIX
nepeMeHHbIX U QhyHKyuL

[Toaxmrounm 3aronoBok winsock.h B Havaine daiina McastDlg.cpp. O6patu-
T€ BHUMaHUE Ha TO, 4TO B ciaydae Winsock 1 moaxmrodars cieayeT UMEHHO 3TOT
¢aitn. Taxke oOparuTe BHUMaHHE HAa MECTO PACIIOJIONKEHHSI COOTBETCTBYIOIICH
mupekTuBbl  #include. Ero u3mMeHeHne MOXKET BbI3BAaTh OIIMOKK KOMITHIISAIIAHU C
HE CIIUIIKOM BPa3yMUTEIbHBIMU COOOIIEHUSIMHU.
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/] ...
#include "McastDlg.h"

#include <winsock.h>

#ifdef DEBUG
/]

Jlanee ciemyer MOAKIIOUUTH K TMPOEKTY HEoOXoaumyro Oubimmoreky. B
cirygae Winsock 1 — ato Wsock32.1lib. Tlpu ucnonb3oBanuu cpenst Microsoft
Visual Studio 6 moxkirodeHue aemaeTcs yepes MyHKT MeHI0 Project Settings Ha
BKuiasike Link B okne "Project/library modules:".

B nauane ¢aitnma McastDlg.cpp n100aBuM MOTIOSHUTEIBHBIE OOBSBICHUS
TJIO0ATBHBIX TIEPEMEHHBIX M TI100aTbHBIX (DYHKITHIA:

HWND hwWnd LB; // Inst paBodero noroxa
HWND hDlg; // Ins pabouero noroka
UINT WorkerThread (PVOID lpParam) ;

DWORD ReceiveData (SOCKET sockM) ;

[17777777777777777777777777777777777777777777777777777777777
// CAboutDlg dialog used for App About

3neck nepemenubie hWnd LB u hDIlg nyxHBI Ay mepenauu padodemy
noToky naeckpunrtopa okHa BeiBoga IDC LISTBOX u neckpumnropa auanora
cootBercTBeHHO. WorkerThread() OyaeT ucmonp30BaThcsi B Ka4eCTBE TIIABHOM
dbynkuuu paboyero notoka, a pynkius ReceiveData() — mist npuema nqaHHBIX.

OnpederneHue u peanusauyusi obpabomyukos cobbimui

B nononHenue K yke peann3oBaHHBIM HaMm moTpedyercs 00paboTUMK
TOJIBKO OJTHOTO COOBITHS, @ UMEHHO MPOUCXOJIAIIEIO MPU HAKATUU KHOTKHU C
unaeHtudukaropom IDC START. Drta kHONKa B 3aBUCMMOCTH OT CHUTYaIlUH
UCIIOJIb3YETCS JIJISl OCYIIECTBICHUS OJTHOTO U3 TPEX JICHCTBHIA:
®  OTIPaBKH 3aJaHHOTO KOJIMYECTBA COOOIICHUH,

e  puema cooOIIeHUN B OECKOHEYHOM IIHKJIE,
e  [IpeKpalleHus nprema (BbIXOJ U3 [IUKJIIA),

Tekymiee cocTosiHUE TPUIOKEHUS MOXHO OIPEACIUTh IO 3HAYCHUIO
nepeximouatenss Sender/Receiver (mepemennas m_Sender) u mepemMeHHOM
bStopRecv, koTopas npuHUMaeT 3HaueHue false, ecnu muer mporecc nmpuema
coo0rieHunt (0eCKOHEUHBIHN MUK B pa00YeM IMOTOKE).

Ham o6paGoTunk OymeT mpoBepsATh 3HAYEHWE JTOW TEPEMEHHOW W TPHU
HEOOXOMMOCTH MEHATH €0 Ha MPOTUBOIIOIOKHOE, YTOOBI OCTAHOBUTH TTPHUEM.
Ecnmm ke mpwem He ObUT 3amyIieH, TO HaI0 3alyCTUTh MPOIECC OOMeHa
JaHHBIMU (B 3aBUCHUMOCTH OT 3HadeHus nepekitrovatens Sender/Receiver). s
ATOTO MBI IPOCTO 3aIIOMHUHAEM JICCKPHUIITOP OKHA BBIBOJIA U 3aIycKaeM paboduit
MOTOK, KOTOPBIN 1 BBITIOJIHAT BCIO OCTABIIYIOCS PadoTy.
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void CMcastDlg: :0OnStart ()
{
// TODO: Add your control notification handler code here
if (!bStopRecv) // Bamymen npouecc npmema
{
bStopRecv = TRUE;
return;
}
hWwnd LB = m ListBox.m hWnd; // JInsa paGouero mnoroka
if (!RefreshValues())
return;
AfxBeginThread (WorkerThread, NULL) ;

}

[nasHas chyHKyus paboyez2o rnomoka

Oyukuss  WorkerThread() wnunmanusupyer Oubnuorexky Winsock,
CO3/1ae€T COKET M NPUCOEIUHSET ero K MHoroaapecHoil rpymme. [lanee, eciu
IOPUJIOKEHUE 3aIlyIlleHO, KaK OTHpPaBUTEIb, TO OCYLIECTBISETCS OTIpaBKa
COO0O0IIeHUH, B MPOTUBHOM CIIy4ae MPOUCXOIUT X YTCHUE.

Pazbepem ocHoBHBIC ydacTku koma. CHadajga Mbl OMHCHIBAEM HEOOXOIH-
MbI€ JIOKaJIbHbIE IEPEMEHHBIE U 3arpyxaem onbdauorexky Winsock:

// ®yuxipsi: WorkerThread
// 3Barpyska 6ubmmorexu Winsock, cospaHme COKeTa,

// mpucoemMHeHMe K MHOT'OAQNPECHOM I'pyIe.
// Ecim mpuioxeHMe SaryleHO, KaK OTIpPaBUTeNb,
// TO OCyIWeCTBISIETCS OTIIPAaBKa COOOCUESHIII, MHAUEe MX YTEHME.

UINT WorkerThread (PVOID lpParam)

{

WSADATA wsd;
struct sockaddr in local,
remote;
struct ip mreq mcast;
SOCKET sockM;
TCHAR sendbuf [BUFSIZE] ;
int len = sizeof (struct sockaddr in),
optval;
DWORD i=0;
char Str [200] ;

CListBox *pLB =

(CListBox *) (CListBox::FromHandle (hWnd LB)) ;
CMcastDlg *pDlg =

(CMcastDlg *) (CMcastDlg: :FromHandle (hD1lg)) ;
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// Barpyska 6ubimorexm Winsock
//
if (WSAStartup (MAKEWORD (1, 1), &wsd) != 0)
{
sprintf (Str, "WSAStartup failed");
pLB->AddString (Str) ;
return -1;

}

Jlanee co3maeM COKET M IPUBS3BIBAEM €T0 K JIOKaJIbHOMY HHTepdeiicy

// Cospamme coxera. B Winsock 1 He TpebyeTcs:

// HukaxmMx QaroBR IS yKasaHMs MHOT'OAAPECHOCTH.

//

if ((sockM = socket (AF INET, SOCK DGRAM, 0)) ==
INVALID_SOCKET)

{

sprintf (Str, "socket failed with: %d",
WSAGetLastError()) ;
pLB->AddString (Str) ;
WSACleanup () ;
return -1;
}
// TpuBsiZKa K JIOKAJBLHOMY MHTepdericy
// 2To TpebyeTcst mysi mpMeMa IAHHBIX.

//
local.sin family = AF INET;
local.sin port = htons(iPort);

local.sin addr.s addr = dwInterface;

if (bind(sockM, (struct sockaddr *)&local,
sizeof (local)) == SOCKET ERROR)
{

sprintf (Str, "bind failed with: %d",
WSAGetLastError()) ;

pLB->AddString (Str) ;

closesocket (sockM) ;

WSACleanup() ;

return -1;

}

OcymiecTBisieM MOJICOEIMHEHUE COKeTa K MHOroaapecHoil rpymnme. B
Winsock 1 3To aenaercs uepe3 u3MeHEHHE MApPaMETPOB COKETA IMyTEM BbI30Ba
byukiuu setsockopt(). HeoOxonumass mHdbopmanust mociaeqHed mnepeaacTcs
yepes CTPYKTypy Im_req:
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// HacTporka mHTepbderica M CTPYKTyps im req
// D151 NOOKIIOYEeHusI K IPyrie

//
remote.sin family = AF INET;
remote.sin port = htons (iPort) ;

remote.sin addr.s addr = dwMulticastGroup;

mcast.imr multiaddr.s addr
mcast.imr interface.s addr

dwMulticastGroup;
dwInterface;

if (setsockopt (sockM, IPPROTO IP, IP ADD MEMBERSHIP,
(char *)&mcast, sizeof (mcast)) == SOCKET ERROR)

sprintf (Str, "setsockopt (IP ADD MEMBERSHIP) "
"failed: %d", WSAGetLastError());

pLB->AddString (Str) ;

closesocket (sockM) ;

WSACleanup () ;

return -1;

}

[Ipon3BOIUM JOMOJTHUTENIBHBIE HACTPOMKH, B YAaCTHOCTH, YCTAHOBKY
3HayeHuss TTL (dakTuyecku OHO O3HAYAET yepe3 CKOJIBKO MapIIpyTH3aTOPOB
MOYKHO MPOXOAUTH) U 3aIPET METIIH, €CIU HYXKHO.

// Hacrporka sHaueHmst TTL, IO YMOJIYaHMIO OHO PaBHO 1.

//
optval = 8;

if (setsockopt (sockM, IPPROTO IP, IP MULTICAST TTL,
(char *)&optval, sizeof(int)) == SOCKET ERROR)
{

sprintf (Str, "setsockopt (IP MULTICAST TTL) "
"failed: %d", WSAGetLastError()) ;

pLB->AddString (Str) ;
closesocket (sockM) ;
WSACleanup() ;

return -1;

}

// Bamper nemm, ecym TpeByeTcsi.
// B Windows NT4 m Windows 95 neTmo B3anpeTUTE HEJbS3S.

//
if (bLoopBack)

{

optval = 0;
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if (setsockopt (sockM, IPPROTO IP, IP MULTICAST LOOP,
(char *)&optval, sizeof (optval))
== SOCKET ERROR)

sprintf (Str, "setsockopt (IP MULTICAST LOOP) "
"failed: %d", WSAGetLastError()) ;
pLB->AddString (Str) ;

closesocket (sockM) ;
WSACleanup () ;
return -1;

}

Jlanee unetr coOCTBEHHO OTIIpaBKa WM NOJy4eHHe AaHHbIX. [l ynoocTBa
OTIpaBKa OCYIIECTBIAECTCS BO BcromorarenbHou (yHkuuu ReceiveData() B
oeckoneunoM 1ukie. [Ipu stom Hagnucek Ha kHotnike IDC_START mensiercs Ha
"Stop", m ee HaxkaThe NPHUBENET K BBIXOAY M3 3TOr0 IMKJIA. 3a HACTPOMKY
N0JIb30BATENIbCKOTO MHTepdeiica mepen BbI3oBOoM ReceiveData() u mocne
BO3BpaTa oTBe4aeT BbI30B QpyHKIK SetUI().

if (!bSender) // NonyuaTens
{
bStopRecv = FALSE;
pLB->AddString
("*** Press Stop to discontinue receiving #***");
pDlg->SetUI() ;
ReceiveData (sockM) ; // IlpmueM nopym OAHHBIX
pDlg->SetUI () ;

}

Ecnu npunoxkeHue 3amyIeHo Kak OTIIpaBUTENb, Mbl OTIIPABIIsIEM 3a1aHHOE
KOJIMYECTBO TECTOBBIX cOOOIIEeHN. B TaHHOM nprMepe MeXy OTIIPaBKOU JBYX
IOCJIEIOBATENbHBIX COOOUIEHUM TpeaycMOTpeHa Mjs HarjasAHOCTH Iay3a B
nojcexkyHabl. Ilocne ormpaBku, ecnu He Oblua 3allpellieHa IETs, 3alycKaem
ellle U IpUeM COOCTBEHHBIX COOOIIEHUH (A1 JEMOHCTPALUU TOTO, UTO OHU BCe-
taku npunuin). [Ipu sTom npunoxxkenue BeneT ceOs Kak MOJdyyaTellb, a Mocie
Ha)kaTus KHONKH "Stop" BO3BpamaeTcs B UICXOJIHOE COCTOSTHUE.

else // OrnpaBuTens

{

// OTnpaBka NOPLIMM TAHHEIX
//

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

{

sprintf (sendbuf, "Multicast Sender: "
"This is a test: %d", i);
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if (sendto(sockM, (char *)sendbuf,
strlen(sendbuf), O,
(struct sockaddr *)&remote,
sizeof (remote)) == SOCKET ERROR)

sprintf (Str, "sendto failed with: %d",
WSAGetLastError()) ;

pLB->AddString (Str) ;

closesocket (sockM) ;

WSACleanup () ;

return -1;

}

sprintf (Str, "*** String sent: %s", sendbuf);
pLB->AddString (Str) ;
Sleep (500) ;

}

if (!bLoopBack)
{
bStopRecv = FALSE;
pDlg->SetUI() ;
pLB->AddString
("*** Press Stop to discontinue receiving #***");

ReceiveData (sockM) ;
pDlg->SetUI () ;

}

Hakonern, BBIXOIMM W3 TPYMIBI M 3aBepliaeM paboTy MOTOKa MyTeM
0OBIYHOr0 BO3BpaTa U3 ero rinaBHo QyHkuuu. B ciyuae Winsock 1 Bbixon u3
IPYIIIBI OCYIIECTBIISIETCS TaKke yepe3 BhI3oB setsockopt().

// Bexom m3 I'PyIIml

//
if (setsockopt (sockM, IPPROTO IP, IP DROP MEMBERSHIP,

{

(char *)&mcast, sizeof (mcast)) == SOCKET ERROR)

sprintf (Str, "setsockopt (IP DROP MEMBERSHIP) "
"failed: %d", WSAGetLastError());
pLB->AddString (Str) ;

}

closesocket (sockM) ;

WSACleanup () ;
return 0;
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[Tocnegneit nobGaBuM B Halle MNpUiIokKeHUE QYHKIUIO IS IpUeMa
coobmenuii. OHa 3TO nenmaer B OCCKOHEUYHOM IHKIIE, TPOBEPSS KaXIBIA pas
3HaueHue bStopRecv, ycTaHOBKa KOTOPOro B true 03HAayYaeT MPUKA3 3aBEPIIUTH
npueM. [IpoBepka HaJMuMsl JAHHBIX Ha BXOJI€ OCYIIECTBIISIETCSl C UCIIOJIb30Ba-
HueMm ¢yHkuuu select(), koTopasi BbI3bIBAE€TCS 3/1€Ch C OTPAHUYECHUEM BPEMEHHU
oxkuganus 10 0.2 CeKyH/Ibl.

// ®YyHKIMST OJIsT [OJTydeHMsI NAHHBIX Yepes COKeT
DWORD ReceiveData (SOCKET sockM)
{

TCHAR recvbuf [BUFSIZE] ;

FD SET ReadSet;

struct sockaddr in from;

struct timeval delay;

int len = sizeof (struct sockaddr in),
ret,
i=0;

char Str[200];
CListBox* pLB =
(CListBox *) (CListBox: :FromHandle (hWnd LB)) ;

// Nonyuenme nDaHHBIX
//
while (!bStopRecv)
{
FD ZERO (&ReadSet) ;
FD SET (sockM, &ReadSet);

delay.tv sec = 0;
delay.tv usec = 200; // 0.2 cek.

if ((ret = select(0, &ReadSet, NULL, NULL,
&delay)) == SOCKET_ERROR)
{

sprintf (Str, "select() returned with error "
"%d", WSAGetLastError()):;

pLB->AddString (Str) ;

return 1;

}

if (ret == 0) // IaHHRIX IIOKa HeT
continue;
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if ((ret = recvfrom(sockM, recvbuf, BUFSIZE, O,
(struct sockaddr *)&from, &len))
== SOCKET ERROR)

sprintf (Str, "recvfrom failed with: %d",
WSAGetLastError()) ;
pLB->AddString (Str) ;

closesocket (sockM) ;
WSACleanup () ;
return -1;

}

recvbuf [ret] = 0;

sprintf (Str, "Receive: '%s' from <%s>", recvbuf,
inet ntoa(from.sin addr));

pLB->AddString (Str) ;

}

return 0;

}

lNMpumep 11.2. Ope2aHu3ayusi MHO20alpPEeCHOU pPaccChi/IKU 8
cemsix IP cpedcmeamu Winsock 2

[Ipumep meMOHCTpUpPYET, KAaKUM OOpa3oM MOXKHO MOAKITIOYUTECS K
MHOTOAJ[PECHON TPYIIEe W OCYIIECTBUTH Tepefady W MpHeM COOOIICHHWN Ha
ocHOBe cereBoro mHTepdeiica Winsock 2. OOGpatute BHUMaHWE, YTO METOJ
MOIKJTFOYCHHUS K MHOTOAPECHON TPYIIEe W OTKJIIOYCHHUS OT HEE B OTOM ClIydac
OTJIMYACTCS OT pPacCMOTpPeHHOro BbIme. IloCKoNmbKy dYacTh pabOTHI Hax
PUMEPOM HE OTJIMYACTCS OT TOJIBKO YTO TMPOJIECTaHHOW, MBI B TEKCTE IPOCTO
OTPAHUYUMCS CCHUTKAMU Ha MPEABLAYIIII IpUMep.

Omkpbimue rnpoekma

Otkpoiite ¢aitn pabodero MpoCTpaHCTBA 3aroTOBKHM Mpoekta Mcast.dsw,
pacnoioxeHHsiil B gupexkropuu 11 MultiAddr\IP. WS2\Starter.

[lodknroyeHue bubnuomek, obbsigrieHUe 2106arbHbIX
nepeMeHHbIX U hyHKUUL

[Toaxmrounm 3arojioBku winsock2.h u ws2tcpip.h B Hauane aitna
McastDlg.cpp. O6patuTe BHEMaHHE Ha TO, 4TO B ciaydae Winsock 2 moIKIIFO4aTh

ciemyer uMeHHO 3TH nBa (aina. Kak u panee, oOparute BHHUMaHHWE Ha MECTO
pacnoIOKEHUs COOTBETCTBYIOIIUX AUPEKTUB #include.
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/] ...
#include "McastDlg.h"

#include <winsock2.h>
#include <ws2tcpip.h>

#ifdef DEBUG
/] ...

Jlanee crmemyeTr MOAKIIOUUTH K MPOEKTY HeoOxoammyro Oubmuotexky. B
ciryqae Winsock 2 — ato Ws2 32.1ib. Ilpu ucnons3oBanuu cpenbl Microsoft
Visual Studio 6 moakiroueHue nenaeTcs yepe3 myHKT MeHio Project Settings Ha
Bkiazgke Link B okuae "Project/library modules:".

B wnagane ¢aitma McastDlg.cpp n100aBuM 1OTIOMHUTEIBHBIE OOBSIBICHUS
TJI00ATBHBIX TIEPEMEHHBIX M TI100aTbHBIX (DYHKITHIA:

HWND hwWnd LB; // Inst paBouero noroxa
HWND hDlg; // ILns1 paBouero mnoroka
UINT WorkerThread (PVOID lpParam) ;

DWORD ReceiveData (SOCKET sock, SOCKET sockM) ;

[17777777777777777777777777777777777777777777777777777777777
// CAboutDlg dialog used for App About

3nech, kak u panee, nepemenubie hWnd LB u hDIg nyxHb1 s nepenaun
pabouemy moToky aeckpuntopa okHa BbiBoga IDC LISTBOX u meckpuntopa
nuanora coorBerctBeHHO. WorkerThread() Oymer mcronb3oBaThCs B KadyecTBe
rnaBHOM (QyHKIMHU pabouero motoka, a Gpynkuus ReceiveData() — nms mpuema
JTAaHHBIX.

OnpederneHue u peanusauyusi obpabomyukog cobbimui

B nomonmHenue K yke peann3oBaHHBIM HaMm moTpedyercs 00paboTuMK
TOJIBKO OJTHOTO COOBITHSI, @ UMEHHO MPOUCXOIIETO MPH HaXXaTHUH KHOIKH C
unentuduxkatopom IDC START. Cwmbicn nelCTBUM, KOTOpBIE JIOJDKEH
IPOU3BECTH OOpabOTYMK M TpejIaraeMblii KOJA HHYEM HE OTIMYAeTCs OT
PAaCCMOTPEHHOTIO BBIIIE, IOATOMY OTChUIAEM yuTaTensd K npumepy 11.1.

[nasHas chyHKyus paboyez2o rnomoka

Oynkuss  WorkerThread() wnunmanuszupyer Oubnumorexky Winsock,
CO371a€T COKET W MPHUCOEIMHAET €ro K MHoroaapecHoil rpymme. [lanee, ecnu
NPWIOKEHUE 3alMylIeHO, KaK OTMPABHUTENb, TO OCYIIECTBISETCS OTIIpaBKa
COOOIIICHMI, B MPOTUBHOM CJIy4ae MPOUCXOIUT UX YTECHHUE.

Pazbepem ocHoBHBIC ydacTku koma. CHadajga Mbl OMHCHIBAEM HEOOXOIH-
MBbIE JIOKaJIbHBIE TIEPEMEHHbIE U 3arpyxkaeM Oubnaunorexy Winsock:
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// ®yuxipsi: WorkerThread

// Barpyska 6mubimorexm Winsock, cospmaHmMe cokera,

// mOpucoemMHeHMe K MHOT'OAAPEeCHOM IpyIie.

// Ecim mpuioxeHMe BarymeHO, KaK OTIPaBUTeNb,

// TO OCYWECTBJISIETCSI OTHNPaBKa COOOWEHMI, MHAadYe MX YTEeHMe.

UINT WorkerThread (PVOID lpParam)

{
WSADATA wsd;
struct sockaddr in local,
remote;
SOCKET sock,
sockM;
TCHAR sendbuf [BUFSIZE] ;
int len = sizeof (struct sockaddr in),
optval;
DWORD i=0;
char Str[200];

CListBox *pLB =

(CListBox *) (CListBox::FromHandle (hWnd LB)) ;
CMcastDlg *pDlg =

(CMcastDlg *) (CMcastDlg: :FromHandle (hD1lg)) ;

// Barpyska 6mubimorexm Winsock
//
if (WSAStartup (MAKEWORD (2, 2), &wsd) != 0)
{
sprintf (Str, "WSAStartup failed");
pLB->AddString (Str) ;
return -1;

}

Jlanee cozaeM COKET M MIPUBS3BIBAEM €T0 K JIOKAIBHOMY UHTEpPEICy

// Cospamme coxera. B Winsock 2 TpeByeTcst ykasaTkb

// HeobxommEie QraTM ST NOAMNEPXKM MHOT'OQNPECHOCTH.

//

if ((sock = WSASocket (AF_INET, SOCK DGRAM, 0, NULL, O,
WSA FLAG MULTIPOINT C LEAF
| WSA FLAG MULTIPOINT D LEAF
| WSA FLAG OVERLAPPED)) == INVALID SOCKET)

sprintf (Str, "socket failed with: %d4d",
WSAGetLastError()) ;
pLB->AddString (Str) ;
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WSACleanup () ;
return -1;

}

// TlpuBsisKa K JIOKAJILHOMY MHTepbercy
// 3To TpebyeTcss Wi npMeMa LAaHHBIX.

//
local.sin family = AF INET;
local.sin port = htons(iPort);

local.sin addr.s addr = dwInterface;

if (bind(sock, (struct sockaddr *)&local,
sizeof (local)) == SOCKET ERROR)

{

sprintf (Str, "bind failed with: %d",
WSAGetLastError()) ;

pLB->AddString (Str) ;

closesocket (sock) ;

WSACleanup () ;

return -1;

}

[lepen mpuicoeqWHEHWEM K MHOTOQJPECHON TpyIle HaM MOTpeOyeTcs
HACTPOUTH CITCIUATILHYIO CTPYKTYPY C €€ OITMCaHUuEM

// Hacrporka cTpykTypsl SOCKADDR IN, OImMChBAUEN

// MHOTOAIpeCHy TPYIITy JIsI NOOKIIOYSHMSI

//
remote.sin family = AF INET;
remote.sin port = htons (iPort) ;

remote.sin addr.s addr = dwMulticastGroup;

IIpon3BOAMM JOIOIHUTENIBHBIE HACTPOMKH, B YaCTHOCTH, YCTAHOBKY
3HayeHus TTL u 3amper nemiu, eciau Hy»KHO.

// HacTporka sHaveHmst TTL, IO yMOJIYAHMIO OHO pPaBHO 1.

//
optval = 8;

if (setsockopt (sock, IPPROTO IP, IP MULTICAST TTL,
(char *)&optval, sizeof (int)) == SOCKET ERROR)

sprintf (Str, "setsockopt (IP MULTICAST TTL) "
"failed: %d", WSAGetLastError()) ;

pLB->AddString (Str) ;

closesocket (sock) ;

WSACleanup () ;

return -1;
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// Banper neTim, ecym TpebyeTcs.
// B Windows NT4 m Windows 95 memmo BanpeTwTe HEJbLS3SI.

//
if (bLoopBack)
{
optval = 0;
if (setsockopt (sock, IPPROTO IP, IP MULTICAST LOOP,
(char *)&optval, sizeof (optval))
== SOCKET ERROR)

sprintf (Str, "setsockopt (IP MULTICAST LOOP) "
"failed: %d", WSAGetLastError()) ;

pLB->AddString (Str) ;

closesocket (sock) ;

WSACleanup () ;

return -1;

}

[Ipucoequusemcss Kk MHoroaapecHou rpymme. B Winsock 2 mist sroro
ucnonbiyercs pynkus WSAJoinLeaf().

// TlomcoemHeHMe K MHOI'OQNPECHOM I'pyIle.

// BaMeuamme: sockM He MCIIONBBYETCS IJIs

// OTHpaBKM WM IOJIyYEeHMsI OAHHBIX.

// OH mcrnomesyeTcsi, Koraa Msl XOTMM BBEIATH

// “3 MHOT'OCaApecHOM I'Pyruml. Torpa HyXHO

// mpocTo BRIZBaTE closesocket () Ha HewMm.

//

if ((sockM = WSAJoinLeaf (sock, (SOCKADDR *)&remote,
sizeof (remote), NULL, NULL, NULL, NULL,
JL BOTH)) == INVALID SOCKET)

sprintf (Str, "WSAJoinLeaf () failed: %d4d",
WSAGetLastError()) ;

pLB->AddString (Str) ;

closesocket (sock) ;

WSACleanup () ;

return -1;

}

Jlanee unetr coOCTBEHHO OTIIpaBKa WM NOJy4eHHe AaHHbIX. [l ynoOcTBa
OTIpaBKa OCYHIIECTBIAECTCS BO BcromorarenbHou (yHkuuu ReceiveData() B
oeckoneunoM mukie. [Ipu stom Hagnucek Ha kHotnike IDC_START mensiercs Ha
"Stop", m ee HaxaThe NPHUBENET K BBIXOAY M3 3TOr0 IMKJIA. 3a HACTPOMKY
N0JIb30BAaTENIbCKOTO MHTepdeiica mepen BbI3oBOM ReceiveData() u mocne
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Bo3Bpata oTBeuaeT Pynkuus SetUI(). CooTBETCTBYIOMIMI KO CJIErKa OTINYacT-
Cs OT KOJIa U3 MPEbIAYIIEro IpuMepa, H03TOMY MPUBOJIUM €0 MOJTHOCTHIO

if (!bSender) // TNosmyuaTens
{
bStopRecv = FALSE;
pLB->AddString
("*** Press Stop to discontinue receiving #***");
pDlg->SetUI() ;
ReceiveData (sock, sockM); // lpueM nopipmss HaHHBIX
pDlg->SetUI () ;

}

Ecnu npunokeHue 3anmymeHo Kak OTIPABUTENb, Mbl OTIIPABIISIEM 331aHHOE
KOJIMYECTBO TECTOBBIX COOOIIECHUI. B naHHOM mpumepe Mexay OTIPaBKOM ABYX
MOCTIEIOBATEIbHBIX COOOUICHUIM MpeaycCMOTpeHa sl HarjsgHOCTH Tay3a B
nosiceKyHibl. Ilocie ormpaBku, ecnu He Oblla 3ampelleHa MNeTIIs, 3allyCKaeM
€Ile U MpUeM COOCTBEHHBIX COOOIICHUM (J1s1 AEMOHCTpAIMU TOTO, YTO OHU BCe-
Taku npuuuin). [Ipu 3ToM npuiioxkeHue BeAeT cedsl Kak MosyyaTesb, a Mocie
Ha)kaTusi KHOMIKY "Stop" BO3BpalllaeTcsi B MICXOAHOE COCTOSIHUE.

else // OrmnpaBuTens
{
// OTmnpaBka noplyms OAHHBIX
//
for(i = 0; i < dwCount; i++)
{
sprintf (sendbuf, "Multicast Sender: "
"This is a test: %d", i);
if (sendto(sock, (char *)sendbuf,
strlen(sendbuf), O,
(struct sockaddr *)&remote,
sizeof (remote)) == SOCKET ERROR)

sprintf (Str, "sendto failed with: %d",
WSAGetLastError()) ;
pLB->AddString (Str) ;
closesocket (sockM) ;
closesocket (sock) ;
WSACleanup () ;
return -1;
}
sprintf (Str, "*** String sent: %s", sendbuf);
pLB->AddString (Str) ;
Sleep (500) ;
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if (!bLoopBack)
{
bStopRecv = FALSE;
pDlg->SetUI() ;
pLB->AddString
("*** Press Stop to discontinue receiving ***");
ReceiveData (sock, sockM) ;
pDlg->SetUI() ;

}

HakoHel1, BBIXOIUM U3 TPYIIHI ¥ 3aBepIiacM padoTy MOTOKaA.

// BeXOm M3 T'PYII! [IyTeM BaKpeTMsi Sock.

// Tlpy MCHONBEB0BaAHMM HEeMAapPUPYTHEUPYEMBIX

// IUIOCKOCTe) yrpaeJieHust U OaHHEX WSAJoinLeaf
// BOBBpallaeT TOT e OoIMCaTellb COKeTa,

// KOTOPEM MBI €1 Nepenam

//

closesocket (sock) ;

WSACleanup () ;
return 0;

[locnenneld moGaBuM B Halle NpWIOKEHHE GYHKIMIO Uil TpHeMa
coobmiennii. OHa 3TO Jenaer B OECKOHEUHOM IMKIIE, MPOBEPSss KaXIbld pa3
3HaueHue bStopRecv, ycTaHoBKa KOTOpPOro B true 0O3Ha4YaeT MPHUKa3 3aBEPIIUThH
npueM. [IpoBepka HaJMUMsI JAHHBIX HA BXOJI€ OCYIIECTBIISIETCSI C UCIIOIb30Ba-
HueMm QyHkuuu select(), koTopasi BbI3bIBA€TCS 3/1€Ch C OTPAHUYECHUEM BPEMEHHU
oxuganus 10 0.2 cekyHabl. [IoCKONBKY €€ KO TaKkKe€ HECKOJIBKO OTIIMYAETCS OT
koga ¢yHkuuu ReceiveData() u3 mnpeapiayliero npumepa, OH HPUBOJUTCA
MOJIHOCTBIO.

// ®SyHKIMST OJIsT [OJTydeHMsI NAHHBIX Yepes COKeT
DWORD ReceiveData (SOCKET sock, SOCKET sockM)
{

TCHAR recvbuf [BUFSIZE] ;

FD SET ReadSet;

struct sockaddr in from;

struct timeval delay;

int len = sizeof (struct sockaddr in),
ret,
i=0;

char Str[200];
CListBox* pLB =
(CListBox *) (CListBox::FromHandle (hWnd LB)) ;
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// TonyueHme naHHBIX

//

while (!bStopRecv)

{

}

FD ZERO (&ReadSet) ;
FD SET (sock, &ReadSet);

delay.tv sec = 0;
delay.tv usec = 200; // 0.2 cek.

if ((ret = select(0, &ReadSet, NULL, NULL,
&delay)) == SOCKET_ERROR)
{

sprintf (Str, "select() returned with error "
"%d", WSAGetLastError()):;
pLB->AddString (Str) ;

return 1;
if (ret == 0) // JaHHEX rOkKa HeT
continue;

if ((ret = recvfrom(sock, recvbuf, BUFSIZE, O,
(struct sockaddr *)&from, &len))
== SOCKET ERROR)

sprintf (Str, "recvfrom failed with: %d",
WSAGetLastError()) ;
pLB->AddString (Str) ;
closesocket (sockM) ;
closesocket (sock) ;
WSACleanup () ;
return -1;
}
recvbuf [ret] = 0;
sprintf (Str, "Receive: '%s' from <%s>", recvbuf,
inet ntoa(from.sin addr));
pLB->AddString (Str) ;

return 0;
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