JlabopaTtopHasi padoTa Ne3: PazpadoTka KJIMEHT-CePBEPHbIX NPUI0KEHU I

esab padoThi:

— M3y4YEHHE NMPUHIIUIIOB MOCTPOCHHUS KIHUEHT-CEPBEPHBIX MPUIIOKECHUI;

— TIOJIyYCHUE HaBBIKOB pa3pabOTKH KIIMEHT-CEPBEPHBIX MPUIIOKEHHH Ha si3bike CH.
3ananmue:
Pazpaborats ceTeBoii var.

Knmnenrckass dacth noimkHa ObITh peannsoBaHa B Buae WPF-npunoxenus. Ha unTepdeiice m0MKHBI
IIPUCYTCTBOBATH!

— OKHO MPOCMOTPA BXOJSAIINX COOOIICHUI;

1oJie BeIOOpa ajpecara;
— II0JIE BBOJA COOOIIEHHS;
— KHOIIKA OTIPABKH COOOIIICHHUS.

CepBepHas 4yacTh MOKET OBITh peain30BaHa Kak ¢ rpaduueckuM uHtepdencom, Tak u 6e3 Hero (Hampumep,
B BHJI€ KOHCOJBHOTO MPWIOXKEHUs Uiu (GOHOBOM ciyxO0b1). CepBep OJDKEH MOIACPKUBATH MOKIIOUCHHE
0oJsee IBYX KIMEHTOB.

Cxema pabOTBI CETEBOTO YaTa:
1. 3amyck cepBepa;
3aITyCK KJIMEHTOB C YKa3aHUEM HUMEHH I0JIb30BaTEIIS;
MOJIKJTFOUYEHUE KIIMEHTOB K CEPBEPY;
KJIMEHT OTIPAaBJISieT COOOIICHNE Ha CEPBEp C yKa3aHHEM aJipecaTa;
cepBep MoJTyyaeT COOOIIeHNE U MEPEOTIPABIISIET €r0 yKa3aHHOMY aJipecary;
aJipecar TMoIy4aeT COOOIIEHUE OT IPYTroro KINEHTa;

MOBTOPEHHE 1IaroB 4-6;

G N o g bk~ e

OTKJIIOUEHHUE KJIMEHTOB OT CEpBepa.

JdomoiHUTEIBbHOE 3aJaHHE B 3ABUCUMOCTH OT IOCJAeAHeN Hu(pPbI HapoJis:
Bapuanr 1: peannzoBarb OTIPaBKY COOOIICHUI HECKOJIBKUM ajipecaTam cpasy;
BapuanT 2: peann3oBarh OTIIpaBKY COOOIIEHUI BCEM aapecaram cpasy;
Bapuanr 3: peannzoBatb 0ToOpaxeHHE BPEMEHHU TTOJITYICHHS COOOIICHHUS;
Bapuanr 4: peann3oBarh CYETUYUK BXOISAIINX/UCXOISAIINX COOOIICHUH.

BapuaHnT BeIOMpaeTcs UCX0s U3 NOCIEIHEH HU(PBI AapoJis OT JIMYHOTO KaOMHETa Mo ClIeAyoLel Tabauie:

[locnenHss

pa

maposst

0 1 2 3 4 5 6 7 3 9
Howmep 1 2 3 4 1 2 3 4 1 2
BapHaHTa

Pe3ysibTaT BHINOJIHEHUsI PA0OTHI PEAOCTABUTH B BH/IE:
— apXuB C IPOEKTOM (ecu pazMep apxuBa Oosbine 2 MOaiT, To peKOMEHIYETCS 3arpy3uTh TPOCKT HA
https://github.com/ nim Ha apyroe 00IIEIOCTYITHOE XPAHUIIUIIE U MPEIOCTABUTH CCHLIKY);



https://github.com/

— OTueT 1o JrabopaTopHoii padote B popmare Microsoft Word, koropslit conepkut cieayromme
pasiensl:
TUTYJIbHBIN JIUCT;
3a/1aHue Ha 1abopaTopHyIo padoTy;

3. KpaTrkoe OomnucaHue pa3padOTaHHBIX MIPOTPAMM U HCIIOJIB3YEMbIX aJITOPUTMOB CO CKPUHIIIOTAMHU

BBITIOJTHCHUS;

4. BBIBOJI C pe3yJIbTaTaMH pabOTHI.
KonupoBanue ncxoaHoro koaa nporpamMm He gomyckaercs. [IpoeKTbI ¢ 0IHHAKOBBIM HCXOTHBIM
KOJIOM 3a4YNTHIBATHCSI He OYIyT.

N =

CnpasBoyHasi nHpoOpMaLHA:

O6mas cxema padotel TCP-cepBepa u ero uHTepQEic BEITISAIAT CISAYIOMNUM 00pa3oMm:

...... LT o
Co3paHue cokera

‘L Server log:

YcTaHoBKa NOKanbHOM TOUKMK
ANS NOCNYLWUBAHUA NOAKNIOYEHNIA
(meToa Bind)

e 3AMY CK POCAYLLINBAHUA

BXOAAWMX NOAKNIOMEHUNA
(meToa Listen)

|

NMonyyexnune sxoaswero
NOAKNIOYEHUA
(meTopn Accept)

Otnpaeka / nony4yeHue AaHHbix
(meToabl Send / Receive)

!

3akpbiTUe cokeTa
(metop Close) | Start server | | Stop server |

rae Server log — oobekt Tuma ListBOX, koTopelii OyaeT MCHONB30BaThCS Ui BBIBOAAa MHGOPMAIMH H
cooOnieHuni, a kHomku Start server u Stop server st 3armycka 1 OCTaHOBKH paOoThI cepBepa.

Jnst pabotsl ¢ TCP-cepBepoM MOHaI00UTCS MTOAKITIOYATE OMOIMOTEKH 1715t pabOTHI C CETHIO:

// nopknw4yeHue 6mMbnMOTEK ANA paboTbl C CeTbH M MOTOKaMu
using System.Net;

using System.Net.Sockets;

using System.Threading;

IOCJIE YeTr0 OOBSABUTH NEPECMCHHBIC:

// npocnywuuBaembin nopT

int port = 8888;

// 06bekT, npocaywuBakwui NopT
static TcplListener listener;

Coznanne 00beKTa, TPOCTYITUBAIOIIETO TOPT, BBITIISIUT CISAYIONUM 00pa3oMm:

// co3paHue obbekTa ANs OTC/AeXUBaHWA COObWeHuit, nepeldaHHbiXx ¢ IP-agpeca 4epe3 nopT
listener = new TcplListener(IPAddress.Parse("127.0.0.1"), port);

// HayYano npocnaywuBaHuA

listener.Start();

Co3nanune Takoro o0beKTa JIOTHYHEee BCEro MpUBA3aTh Ha KHONKY Start server.
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ITocne Toro, kak OOBEKT, MPOCITYIIMBAIOIIUN MOPT, CO3AaH, HEOOXOAMMO HayaTh YCTaHABIUBAThH
MOJIKJIFOUEHUS, 3aIIPOC Ha KOTOpPbIE Oy/IeT OTIaBIMBATh 3TOT 00BEKT. BhIHECTH 3TOT Mpoliece JIydile BCero B
OTAENbHYIO (YHKIHIO BUAA:

// OYHKUMS OXuAaHus U MpuéMa 3anpocoB Ha MOAK/KYEHUE
void listen()

{
// UMK MOAKIHYEHUA KJIMEHTOB
while (true)
{
// NpUHATMe 3anpoca Ha NOAKJ/YeHue
TcpClient client = listener.AcceptTcpClient();
log.Items.Add("HoBbii knMeHT nogksw4deH");
}
}

Tak kak (QYHKIHMS COOCPKHUT OCCKOHCUHBIA LUKJ, NPU BBI30OBE ATOW (DYHKIMH HpOrpamMMa IepecTaHeT
OTBEUYaTh HA JIFOOBIC JIPYTUe NEHCTBUS TOIB30BaTENsA. YTOOBI 3TOr0 M30€kKaTh, MOKHO CO3aTh OTACIHHBIN
MOTOK [Tl BHITTOJTHEHUS 3TOM (PYyHKIMH U J00aBUTH €ro B 00paboTYnK KHOMKHU Start server:

// co3paHue HOBOTo MOTOKA AJiIA OXMAAHWA M MOAK/WYEHUS KJIMEHTOB
Thread listenThread = new Thread(() => listen());
listenThread.Start();

B pesynbrare, 00paboTka (GyHKINHU MPOCIYILIUBAHUS OY/AET BHIIOIHATHCSA B OTAEIBHOM IIOTOKE U HE OyJer
BJIMSITH HA pabOTy OCHOBHOW mporpammbl. OqHaKo 3TO MpUBEAET K Ipyroi mpobieme. [lombiTka BRIBECTH
coobuieHue B ListBoX mpuBenér k ommoOke. DTO MPOMCXOIUT M3-3a TOTO, YTO OJHOBPEMEHHO MOXET OBbITh
3aIyIIeHO MHOXECTBO IMOTOKOB M BCE OHU MOTYT TOIBITATHCS MONYYUTh NOCTYH K LiStBOX omHOBpeMeHHO,
YTO MPUBEAET K IOMNBITKE OJAHOBPEMEHHOM 3alMCH MHOXKECTBAa JaHHbBIX. UTOOBI pemmTh 3Ty mpoliemy,
MO>KHO BOCIIOJIb30BaThCsl CTAHAAPTHBIM MEXaHU3MOM JJOOABJIEHMS B OYEpeb BHIITOJIHEHUS ONeparuii:

Dispatcher.BeginInvoke(new Action(() => log.Items.Add("HoBbli KAMEHT nogkaw4eH")));

Taxum 06pa30M, JaxXEe €CIIM MHOXCECTBO IIOTOKOB IIOMBITAIOTCA OJHOBPEMCHHO UYTO-TO 3alucCaTb B
KOMIIOHCHT, M3 3allpOCOB Ha 3alliuChb 6YI[CT C(bOpMI/IpOBaHa oucpeab U BCEC OHU 6y,ZLYT BBITITOJTHCHBI
OCICa0BATCIBHO.

Crnenyrouiium 3Tanom peanusaiuu cepBepa 0yaeT pazpadboTka GyHKIIUU 00pabOTKH COOOIIEHUH OT KIHUEHTA:

// obpaboTka coobweHuii OT KAUEHTA

public void Process(TcpClient tcpClient)

{
TcpClient client = tcpClient;
NetworkStream stream = null;

try //03Ha4vaeT, 4TO B C/lydae BO3HMKHOBEHMM OWMOKM ynpaBneHue nepelpéTt Kk 6noky catch

{

stream = client.GetStream(); //nonyyYyeHue KaHana CBA3U C KJWEHTOM

// 6ydep AnA nonyyaembix [HAaHHbIX
byte[] data = new byte[64];

// UMK OXMAaHUA U OTMpaBKU COObWeHUN

while (true)

{
// ========================== [O0JlyYeHUE COObWEHNS ============================
StringBuilder builder = new StringBuilder(); // obbekT nna ¢opMUpOBaHMUA CTPOK
int bytes = 0;
do // Bo Tex nop, Moka B MOTOKE eCTb [JaHHble

{
// W3 MoToKa cYuTbiBawTCA 64 6akTa M 3anucbiBawTca B data, Ha4duMHaa c O
bytes = stream.Read(data, 0, data.Length);
// W3 CYMTaAHHbIX AaHHbIX dopMUpyeTCcA CTpoka
builder.Append(Encoding.Unicode.GetString(data, @, bytes));

s




while (stream.DataAvailable);

// npeobpa3oBaHue coobuweHua

string message = builder.ToString();

// BbiBOA coobweHua B Nior cepsepa

Dispatcher.BeginInvoke(new Action(() => log.Items.Add(message)));

// ========================== OTMNpaBKa COObWEHNA =============================
// npeobpa3oBaHue coobuweHns B Habop 6baiToB
data = Encoding.Unicode.GetBytes(message);
// oTnpaBka coobweHus 0bpaTHO KIUEHTY
stream.Write(data, ©, data.Length);
}
}
catch (Exception ex) // ecnu BO3HMKNA owubka, BbIBECTU coobueHue o6 owubke

{
Dispatcher.BeginInvoke(new Action(() => log.Items.Add(ex.Message)));

finally //nocne Bbixoga U3 6eCKOHEYHOro UMK/A

{
// ocBoboxieHWe pecypCoB MpU 3aBepleHuu ceaHca
if (stream != null)
stream.Close();
if (client != null)
client.Close();
}

}

Biok try/catch ucnonbs3yercs a1 00pabOTKH HEOKHMIAHHOTO Pa3pbiBa MO IKITIOUCHUS.

B 3aBepmieHnn, QyHKIWIO OOpaOOTKM COOOMIEHWI OT KIMEHTOB HEOOXOAMMO BBI3BAaTh JUIS Ka)JIOTO
MOAKJIIOYUBILIErOCs KIMEHTA:

void listen()

{
// UMK NOAKJHWYEHUSA KJIMEHTOB
while (true)
{
// NpvHATME 3anpoca Ha MOAKIKYeHue
TcpClient client = listener.AcceptTcpClient();
Dispatcher.BeginInvoke(new Action(() => log.Items.Add("HoBbli KAMEHT nogkaw4eH")));
// co3paHue HOBOro MOTOKa ANA OBCNYXMBAHUSA HOBOFO KJIMEHTA
Thread clientThread = new Thread(() => Process(client));
clientThread.Start();
}
¥

OOpabotunk kHoOmkH StOp Server Oymer cojaepkaTh KOPPEKTHOE 3aBepIieHHe padoThl 00BEKTa
MIPOCITYIIUBAHMS U, JKEJIAaTeNIbHO, KOPPEKTHO 3aKPbIBATh KaHAJbI COETUHEHUS C KIMEHTaMH.

Peanuzanuio MmeToaa npeajaracTcsa OonrucaTb CaMOCTOATCIIBHO.

Ecmu Bc€ OBUTO clenmaHo MpaBWIBHO, TO B pe3yibTare AODKEH moiayduthes | CP-cepBep, MpUHUMAROIIN
COOOIIEHHUS OT KJIMEHTOB U OTHPABJISIIOIUI UM UX 0OpaTHO.

Oo6mas cxema pabotel uHTepdeiic TCP-kimeHTa BRITIIAIAT CIEAYIOMUM 00pa3oMm:




VasW rase

Cosnanme coxera

|

Moaknmodesue K cepsepy
(meroa Connect)

OTnpaska / nonyveHne QaHHbIx
(meToaw Send / Receive)

l flam Vernage

3aKkpuiTue cokera
(merop Close)

rae Client log — o6bexT Trma ListBoX mist BeiBoma cooOmenuii, Name — mose tuna TextBoX mis BBoaa
UMEeHH Tmonb3oBatens, Message - mone tuma TextBox mns BBoma cooOmenuii, Connect — kHomka
HOJKIIIOYEHUST K cepBepy, Disconnect — kHomka OTKIIOUEHHs OT cepBepa W Send — KHOIKa OTIPaBKH
COOOIIEHMS.

Jlist pabotel TCP-kueHTa BaM TOHA00UTCS TOT K€ HaOop OMOINOTEK:

// noaknwyeHve 6ubnuoTek Ans paboTbl C CETbl M MOTOKaMM
using System.Net;

using System.Net.Sockets;

using System.Threading;

U rnobanpHbIC IEpEMEHHEIE:

// Homep nopTa pna obmeHa coobueHuaMU

int port = 8888;

// IP-apgpec cepBepa

string address = "127.0.0.1";

// obbaBneHune TCP-knueHTa

TcpClient client = null;

// obbABNeHMe KaHana COoefUHEeHUA C CepBepOM
NetworkStream stream = null;

// vMa nonb3oBaTens

string username = "";

B o6pabotunke HaxkaTus kHomku CONNect Oyaer modyueHHe MMEHH IOJIb30BATENs M MOIBITKA YCTAHOBKH
COCIIMHEHHUS C CEPBEPOM:

// nony4vyeHue uMeHM nosb3oBaTenA
userName = name.Text;
try //ecnn Bo3HMKHeT owubka - nepexogum B catch

{
// co3paHue KauMeHTa
client = new TcpClient(address, port);
// nony4dyeHue KaHana Ans obmeHa coobweHuAMU
stream = client.GetStream();
}
catch (Exception ex)
{
log.Items.Add(ex.Message);
)

baok try/CﬂtCh HCIIOJIB3YCTCA Ha cnyqaﬁ BO3HUKHOBEHHUU OIIMOKH IIpH IOIIBITKC MOAKJIFOUCHUA K CCPBCPY.

OyHKIUS OXUIAHUS COOOIIEHUI OT cepBepa peallm3yercss M0 TOMY JK€ MPHHIUIY, 4TO W (YHKIHS
00paboTKH KIMEHTOB cepBepa:

// OyHKUMA oxupaHus cooblueHuin oT cepBepa
void listen()

{

try //B cny4ae BO3HUKHOBEHMA ownbku - nepexoaumm kK catch

{

// UMKN OXuaaHua coobueHuin
while (true)




// 6ydep AnA nonyyaemblx [HAaHHbIX

byte[] data = new byte[64];

// 06bekT ANA NOCTPOEHUs CTPOK
StringBuilder builder = new StringBuilder();
int bytes = 0;

do // Bo Tex nop, Moka ecTb JAaHHble B MOTOKe

{
// nonydeHue 64 6aiT
bytes = stream.Read(data, 0, data.Length);
// ¢dopmupoBaHue CTpOKMU
builder.Append(Encoding.Unicode.GetString(data, @, bytes));
}

while (stream.DataAvailable);

// nony4nTb CTpPOKY

string message = builder.ToString();

// BbiBOA, COOblWEeHUsa B NOr KJMeHTa

Dispatcher.BeginInvoke(new Action(() => log.Items.Add("CepBep:

+ message)));

}

}

catch (Exception ex)

{
// BblBECTU cooblueHne ob owmnbke
log.Items.Add(ex.Message);

}

finally

{
// 3aKpbiTb KaHan CBA3M M 3aBepuuTb paboTy KAMEeHTa
stream.Close();
client.Close();

}

}

IlIocne dyero €€ MOXKHO BBI3BaTh B 06pa60T‘lI/IKe Connect OTACIBHBIM ITIOTOKOM:

// co3paHue HOBOro MOTOKa A/ OXMAAHWUA coobleHus OT cepBepa
Thread listenThread = new Thread(() => listen());
listenThread.Start();

OrnpaBka cooOIICHUIT OyIeT HaXOIUTHCS B 00padoTurke Send u MOXKET BBITJISIICTh CICAYIOLIMM 00pa3oM:

// nony4veHue coobueHuna

string message = msg.Text;

// BobaBneHne WMeHW MONb30BATENA K COOOWEHMH

message = String.Format("{0}: {1}", userName, message);
// npeobpa3oBaHue coobueHne B MaccuB 6anToB

byte[] data = Encoding.Unicode.GetBytes(message);

// oTnpaBka coobueHus

stream.Write(data, 0, data.Length);

O6paboTunk Disconnect OyneT comepkaTh KOPPEKTHOE 3aKphITHE MOJKIIOYEHUS K cepepy. [Ipeanaraercs
pEaTn30BaTh €ro CaMOCTOSITENBHO.

PadoThl ¢ moToKaMu

[Tpumep npocroro WPF-tipuoxeHust, HCIOJIBb3YIOIITo MapaJlIeIbHBIA MPoIiecC (MMOTOK):

using System.Threading;

namespace WpfThreads

{
public partial class MainWindow : Window
{
public MainWindow()
{
InitializeComponent();
¥

private void Button_Click(object sender, RoutedEventArgs e)




// co34aHue HOBOro
Thread myThreadl =
myThreadl.Start();
// co3[4aHue HOBOro

notoka u3 ¢yHkuum Countl

new Thread(new ThreadStart(Countl));
// 3anyck noTtoka

notoka u3 ¢yHkuun Count2

new Thread(new ThreadStart(Count2));
// 3anyck noTtoka

Thread myThread2 =
myThread2.Start();

}

// ®yHKuUMA, Bbi3biBaeMas B MNOTOKe
public void Count2()

{
for (int j = 1; j < 9; j++)
{
// 3anpoc Ha pobasneHue cTpoku B listBox
Dispatcher.BeginInvoke(new Action(
() => listBox.Items.Add("BTtopoit notok: " + j * j)));
Thread.Sleep(1090);
}
}

// ¢yHKUMA, BbI3bIBaemMasa B MoToke
public void Countl()

{
for (int j = 1; j < 9; j++)
{
// 3anpoc Ha pobaBneHue cTpoku B listBox
Dispatcher.BeginInvoke(new Action(
() => listBox.Items.Add("MepBbii noTok: " + j * j)));
Thread.Sleep(100);
}
}
}
}
Pesynbrar:

B | MainWin

Mepebii NnoTok: 1
Bropo# notok: 1
Bropo# notok: 4
MepebIi NnoTok: 4
Bropo# notok: 9
Mepebid noTok: 9

Bropo# noTtok: 16

— - -

Button

Cnmcok Jureparypsbi:
1. Kiacc TcpListener:
https://msdn.microsoft.com/ru-ru/library/system.net.sockets.tcplistener(v=VS.71).aspx
2. Kiacc TepClient:
https://msdn.microsoft.com/ru-ru/library/system.net.sockets.tcpclient(v=VS.71).aspx
3. Kiacc Thread:
https://msdn.microsoft.com/ru-ru/library/system.threading.thread(v=vs.110).aspx
4. Kiacc BackgroundWorker:



https://msdn.microsoft.com/ru-ru/library/system.net.sockets.tcplistener(v=VS.71).aspx
https://msdn.microsoft.com/ru-ru/library/system.net.sockets.tcpclient(v=VS.71).aspx
https://msdn.microsoft.com/ru-ru/library/system.threading.thread(v=vs.110).aspx

https://msdn.microsoft.com/ru-ru/library/system.componentmodel.backgroundworker.aspx
5. Kiacc Task:

https://learn.microsoft.com/ru-ru/dotnet/api/system.threading.tasks.task?view=net-7.0

Ipunoskenne 1: muctunr konconpHoro TCP-cepBepa

//noaknyeHne 6ubnuoTek anAa paboTbl C CETbH U MOTOKaMM
using System.Net;

using System.Net.Sockets;

using System.Threading;

namespace ConsoleServer

{

class Program

{
//npocnyunBaemsin nopT
const int port = 8888;
//06beKkT, npocnywuBawwmii NopT
static TcplListener listener;

static void Main(string[] args)

{
try
{
//co3paHne obbekTa [J1A OTCAEeXMBaHUA COOOlWeHunmn
//nepefaHHelx ¢ ip agpeca 4yepe3 nopT
listener = new TcpListener(IPAddress.Parse("127.0.0.1"), port);
//Ha4ano npocnywnBaHuA
listener.Start();
Console.WriteLine("OxuaaHve noAKAOYEHUN...");
//UMKN NOAKNHYEeHUA KJMEeHTOB
while (true)
{
//NpUHATHE 3anpoca Ha MOoAKJYeHue
TcpClient client = listener.AcceptTcpClient();
//co3aaHne HOBOro NoToka AN 06CNyXMBaHUSA HOBOTO K/AWEHTA
Thread clientThread = new Thread(() => Process(client));
clientThread.Start();
}
}
catch (Exception ex)
{
Console.WritelLine(ex.Message);
}
//Npu 3aBepweHun nporpammbl, NpekpalweHue OTCAEXUBAHUA COOBWEHM
finally
{
if (listener != null)
listener.Stop();
}
}

//byHKUMA 06paboTKM COObWeHUn OoT KAMeHTa
public static void Process(TcpClient tcpClient)
{

TcpClient client = tcpClient;

NetworkStream stream = null;

try

{

//nony4vyeHne notoka AN obMeHa coobweHuAMU



https://msdn.microsoft.com/ru-ru/library/system.componentmodel.backgroundworker.aspx
https://learn.microsoft.com/ru-ru/dotnet/api/system.threading.tasks.task?view=net-7.0

stream = client.GetStream();

// 6ybep Ana nonydaembix [aHHbIX
byte[] data = new byte[64];

//umMkn 0bpaboTku coobuweHui
while (true)
{
//06bekT, ana dopMMpoBaHUA CTPOK
StringBuilder builder = new StringBuilder();
int bytes = 0;
//B0 Tex mop, noka B MOTOKe eCTb AaHHble
do
{
//n3 noToka cuuTbiBawTCA 64 6aiTa v 3anuceiBawTcA B data
bytes = stream.Read(data, ©, data.Length);
//V3 CYMTaAHHBIX AaHHbIX dopmMupyeTCsa CTpoka
builder.Append(Encoding.Unicode.GetString(data, @, bytes));

while (stream.DataAvailable);

//npeobpa3oBaHue coobuweHus
string message = builder.ToString();
//BbIBOA, COObWEHNA B KOHCO/Mb cepBepa
Console.WriteLine(message);
//npeobpa3oBaHue coobuweHus B Habop 6auT
data = Encoding.Unicode.GetBytes(message);
//oTnpaBka cooblweHns 06paTHO KAUEHTY
stream.Write(data, ©, data.Length);
}
}

catch (Exception ex)

{

}
finally

Console.WriteLine(ex.Message);

//ocBoboxaeHne pecypcoB MpuU 3aBepleHMU CeaHca
if (stream != null)

stream.Close();
if (client != null)

client.Close();

}

IIpuioxenue 2: TuCTUHT KoHcoNbHOTO TCP-KkinenTa

using System.Net.Sockets;

namespace ConsoleClient

{

class Program
{
//HoMep nopTa ans obmeHa coobweHUsMM
const int port = 8888;
//ip ampec cepsepa
const string address = "127.0.0.1";

static void Main(string[] args)

{

Console.Write("Beeante cBoe umA:");
string userName = Console.ReadlLine();

//obbaBneHne TCP KAMeHTa
TcpClient client = null;




try

//co3paaHne KJuMeHTa
client = new TcpClient(address, port);
//nony4veHve notoka AnA obmeHa coobweHuAaMM
NetworkStream stream = client.GetStream();
//umkn obmeHa coobweHuamMu
while (true)
{
Console.Write(userName + ": ");
//BBOA coobueHna
string message = Console.ReadLine();
message = String.Format("{@}: {1}", userName, message);
//npeobpa3oBaHue coobuweHne B maccuB 6anToB
byte[] data = Encoding.Unicode.GetBytes(message);
//oTnpaBka coobueHus
stream.Write(data, 0, data.Length);
//6ydep Ana nonyyaembiX AaHHbIX
data = new byte[64];
StringBuilder builder = new StringBuilder();
int bytes = 0;
//Bo Tex mnop noka ecTb AaHHble B MOTOKe
do
{
//nony4veHne 64 6anT
bytes = stream.Read(data, @, data.Length);
//dopMmmpoBaHune CTpoKu
builder.Append(Encoding.Unicode.GetString(data, @, bytes));
}

while (stream.DataAvailable);

message = builder.ToString();
Console.WriteLine("CepBep: {0}", message);
}
}

catch (Exception ex)

{
}
finally
{

}

Console.WriteLine(ex.Message);

client.Close();
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