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Trong cac bai trudc, chung ta da tdp trung phﬁn Ié6n vao viéc cai dat dich vu voi Windows
Communication Foundation. Hai bai trudc chiing ta da dugc gidi thiéu vé ba thanh phan quan trong dé
xay dung dich vu WCF la address (dia chi), bindings, va contracts. Bai nay ching ta tip trung vé& phia
client (may khéach, hay la cac chuong trinh st dung dich vu WCF, ta goi chung 1a client). Chung ta s&
duogc gidi thi€u cac muc sau:

e Kién tric cua client
e (Cac cach lién lac cua client
e Viét ma nguon cho client

e Dinh nghia cac bindings and endpoints (diém cudi) cho client

Mot client trong Windows Communication Foundation 1a mdt chuong trinh st dung cac chirc nang cung
cép boi mot dich vu WCF. Chuong trinh client s€ lién lac véi dich vu thong qua diém cubi dich vu. Dé
lam duoc viéc nay client can phai biét mot sb thong tin vé dich vu nhu dia chi cua diém cudi, binding ma
dich vu sir dung, va contract dich vu. Cac thanh phan nay da duoc thao ludn & cac bai trudc.

Mot trong nhirng thtr ban c6 thé thiy trong kién triic cua client 1a kénh thong tin dwoc xiy dung dwa trén
céc cau hinh binding, nhitng c4u hinh nay dugc quy dinh trong tép tin cau hinh. Nhitng thong tin cau hinh
nay chinh 1a cac thong tin da dugc giGi thiéu trong phan noi vé bindings. Nhimng bindings nay cho phép
client va dich vu lién lac véi nhau mot cach hiéu qua.

Diém thir hai ban c6 thé thiy la cai dit cua giao dién IClientChannel. Giao dién ndy dinh nghia cac
thao tac cho phép nha phat trién diéu khién céc chirc ning ciia kénh, nhu dong phién 1am viéc cua client
va huy mot kénh (dé thu hdi tai nguyén). N6 dua ra cac phuong thire va ham cua 16p
System.ServiceModel.ChannelFactory.

Cudi cung la ban c6 thé théy contract dich vu dugc tao ra tu dong, contract dich vu s€ cung cép tinh nang
chuyén 161 goi ham & phia client thanh cac ban tin di, va chuyén cac ban tin téi thanh thong tin ma
chwong trinh client ¢6 thé str dung dudi dang gia tri tra vé hay tham s6 dau ra cta ham.

Céc client lién lac v6i diém cubi dich vu thong qua mdt proxy, nhu hinh dudi. Sy lién lac dugc thuc hién
thong qua mot kénh. Sau khi proxy va kénh dugc tao ra, client c6 thé truy xuét cac phwong thirc c6 &
diém cudi do.

_ Message _ :
Client » Endpoint | Service

Figure 1 WCF Client Proxy
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C6 hai cach dé tao ra céc client proxy:

e Cach dau tién 1a tao proxy tir ma nguén duogc tao ra ty dong tur thong tin siéu dir li€u. Siéu di ligu
nay dugc cung cép boi dich vu. Viéc tao ma nguf)n duoc thyc hién thong qua viéc st dung cong
cu Svcutil.exe, cong cu nay di kém vai b cai Visual Studio 2008 hoac co thé léy duoc 6 trén
trang web ctia Microsoft.

e Céch tht hai 1a tao ra proxy thong qua ma ngudn sir dung d6i tugng ChannelFactory. Ddi
tugng nay dugc cung cap tir 16p System. ServiceModel .ChannelFactory. Phuong
phap nay cho phép nha phat trién kha ning diéu khién nhiéu hon, vi du nhu tao cac kénh méi tir
mot channel factory co san.

Mot client trong Windows Communication Foundation phai chira hai giao dién co so la
ICommunicationObject va IExtensibleObject.

1.1.1 ICommunicationObject

Giao dién ICommunicationObject la mt trong nhitng thanh phan 15i dé dinh nghia chirc nang lién
lac. Nhiém vu ctia ddi tuong nay 1a dinh nghia contract cho trang thai co ban cua tat ca cac dbi tuong
trong hé théng; vi dy, trang thai ddi tugng lién lac dong hay ma, hoac trong trang thai dang md hodc
dang dong. Nhitng ddi tugng nay bao gdm cac kénh, cac dau nghe (listeners), cac dispatchers, factories,
va chira dich vu (service host).

Mot chuyén trang thai 13 viéc chuyén tir trang thai nay sang trang thai khac; vi du kénh lién lac chuyén tir
trang thai “dang mo” sang trang thai “mad”.

Giao dién nay dinh nghia cac phuong thirc cho viée khi tao chuyén trang thai:
e Open: Lam cho dbi tugng lién lac chuyén trang théi tir “Created” sang “Opened”.
e Close: Lam cho dbi tugng lién lac chuyén tir trang thai hién tai sang trang thai “Opened”.

e Abort: Lam cho dbi twong lién lac chuyén ngay lap tirc tir trang thai hién tai sang trang thai
“Closed”.

Ngoai cac phuong thiic khédi tao & trén, giao di€n ICommunicationObject con dinh nghia cac su
kién de thong bao viéc thay doi trang thai:

e Opening: Su kién nay dugc kich hoat khi dbi tuong chuyén trang thai tr Created sang
Opened, sy kién nay xay ra khi ham Open hodc BeginOpen dugc goi.

e Closing: Su kién nay duoc kich hoat khi d6i tuong chuyén trang thai tir Opened sang Closed,
su kién nay xay ra khi ham Close hodc BeginClose dugc goi.

o Opened: Sy kién nay duogc kich hoat khi dbi tuong két thuc viéc chuyén trang thai tr Opening
sang Opened

e Closed: Su kién nay duoc kich hoat khi d6i turong két thiic viéc chuyén trang thai tr C1losing
sang Closed

e Faulted: Sy kién nay duoc kich hoat khi ddi twong chuyén sang trang thai Faulted.
Ngoai ra con ¢6 mot tip phuong thire di bd cho cac phuong thirc Open va Close:

e BeginOpen: Bit dau thao tac di by dé mé mot ddi twong lién lac

e BeginClose: Bit dau thao tac di by dé dong mot ddi tuong lién lac

e EndOpen: Hoan tit thao tac di bo dé md mot ddi twong lién lac
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e EndClose: Hoan tat thao tac di bo dé dong mot dbi twong lién lac

Giao dién ICommunicationObject c¢6 mot thudc tinh trang thai State, voi kiéu 1a
CommunicationState, thudc tinh nay dugc dung dé chi ra trang thai hién tai cia doi tuong.

Khi mot d6i tuong cai dat TCommunicationObject duoc khdi tao, trang thai mic dinh 1a Created
chtr khong phai 1a trang thai Opened. Trong khi dang & trang thai Created, ta chi c6 thé thiét lap cau
hinh cho di twong ICommunicationObject chir khong thé dung né dé giri hay nhan ban tin. Dé c6
thé giri hay nhan ban tin, d6i tuong can phai chuyén sang trang thai Opened, nhung khi ¢ trang thai nay,
ta khong thé thiét 1ap cau hinh cho no nita.

Dé chuyén dbi tuong sang trang thai Opened, ta goi ham Open. Dbi twong sé& giit trang thai nay cho toi
khi n6 chuyén hoan toan sang trang thai Closed. Him Close dugc dung dé chuyén dbi tuong sang
trang thai Closed, tuy nhién n6 dg¢i cho cac thao tac hién tai cia dbi tuong hoan tat m&i thuc hién
chuyén trang thai. Him Abort thi khong nhu vdy, nghia 1a nhing thao tic chua hoan tat s& bi huy bo, va
dbi twong duoc chuyén ngay sang trang thai Closed.

1.1.2 IExtensibleObject

Giao dién IExtensibleObject cung cip cach md rong cho client. Trong WCF, cach mé rong doi
tuong dugc sit dung d€ thém cac tinh nidng mai cho cac 16p thyc thi da cd, qua d6 mé rong cac thanh
phan hién tai cling nhu thém moi cac trang thai cho mot doi tugng.

Giao dién nay dugc dua ra duy nhat mot thudc tinh dé cung cép tinh ning nay, Extensions, véi kiéu

la TExtensionCollection. Thudc tinh nay dugc sir dung dé tra vé mot tap hop cac ddi tugng mo
rong c6 theé duoc st dung dé mé rong cac 16p thuc thi da co.

Cac client trong Windows Communication Foundation chtra hai giao dién co ban cho kénh, giao dién
IClientChannel va IContextChannel.

1.2.1 IClientChannel

Giao dién IClientChannel dinh nghia cic thao tac dugc hd trg boi tat ca cac kénh. Cac kénh nay
dugc tao ra boi 101 goi ham ChannelFactory (TChannel) .CreateChannel. Giao dién nay chira
cac phuong thirc va thudc tinh ¢ thé sir dung dé dinh nghia cac hanh xir kénh cho cac yéu cau bén ngoai
va hanh xur kénh cho yéu cau/tra 16i cta chuong trinh client.

Vi dy, thudc tinh AllowInitializationUI co thé duoc sir dung dé bao cho WCF mé mot kénh ma
khong can co 161 goi d€ mé no.

1.2.2 IContextChannel

Giao dién IContextChannel dinh nghia trang thai cta phién Iam viéc cua mot kénh. Nhiing thong tin nay
bao gdom Sessionld, phién Input va phién Output, cung vdi cac dieém cudi cuc bd va tir xa dang dugc su
dung de¢ lién lac vdi client trong phién lam viéc. IContextChannel c¢6 cac thuc tinh sau:

e InputSession: Tra vé phién dau vao cho kénh

e OutputSession: Tra vé phién diu ra cho kénh

e LocalAddress: Tra vé diém cudi cuc bd cho kénh
e RemoteAddress: Tra vé dia chi tir xa ndi voi kénh
e Sessionld: Tra vé dinh danh cua phién hién tai

e OperationTimeout: Tra vé&/thiét 14p thoi gian ma mot thao tac phai hoan thanh. Néu thao tac
khong hoan thanh trong thoi gian quy dinh, sé c6 exception (ngoai 1¢) xay ra.
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e AllowOutputBatching: Bao cho WCF luu cic ban tin trudc khi chuyén chiing t6i ting van
chuyén.

Viéc hiéu cac d6i twong client va déi twong kénh client rat quan trong do chiing déu sir dung ddi tuong
ChannelFactory. Poi tugng ChannelFactory c6 trach nhi¢ém tao va ho trg cac thyc thi phia client.

Nhu da néi o phﬁn du, ban co thé tao cac client khi can b?mg cach st dung ChannelFactory hoac st
dung cong cu svcutil.exe. Cong cu svcutil tu dong tao ra doan ma ngudn lam viéc véi ChannelFactory, dé
tao ra cac kénh khi can.

Poan ma nguén sau mo ta viéc st dung ChannelFactory dé tao ra mot kénh cho mot dich vu b?mg cach
dua vao tén contract dich vu:

EndpointAddress ea = new EndpointAddress("tcp.net://localhost:8000/WCFService");

BasicHttpBinding bb = new BasicHttpBinding();
IServiceClass client = ChannelFactory<IServiceClass>.CreateChannel(bb, ea);

client.PlaceOrder(Vall);

L6p ChannelFactory bao gom cac thanh phan quan trong 1a cac cu tir (constructors), cac thudc tinh,
va cac phuong thirc.

1.3.1 Constructor (Cau tir) ciia ChannelFactory

Lép ChannelFactory ¢ mot cAu tir goi la ChannelFactory. N6 dugc sir dung dé khoi tao moi
mot the hién ctia 16p ChannelFactory. Doan ma dé tao ra mot thé hién ChannelFactory nhu sau:

IServiceClass client = ChannelFactory<IServiceClass>.CreateChannel(bb, ea);

1.3.2 Cac thuoc tinh cua ChannelFactory

Lop ChannelFactory cd cac thude tinh sau:

e Credentials: Tra vé cac credential dugc st dung béi client dé lién lac véi diém cubi dich vu
thong qua kénh dugc tao ra boi factory

e Endpoint: Tra vé diém cubi ma kénh dugc tao ra
e State: Tra vé trang thai hién tai cua dbi tuong lién lac.

Viéc st dung credential yéu cau c6 tham chiéu t6i khong gian  tén
System.ServiceModel.Description, thong qua viéc st dung cau 1€nh using:

using System.ServiceModel.Description;

Ban c6 thé thiét 18p credential cho client va dich vu cling nhu cung cép cac credential cho viéc xac thuc &
phia proxy. Vi du sau day bi€u dién cach cung cap credential cho xac thuc phia proxy khi tao mot kénh:

TCP.ServiceClassClient("WSHttpBinding IServiceClass");
ChannelFactory<TCP.IServiceClass> factory = new
ChannelFactory<TCP.IServiceClass>("WSHttpBinding IServiceClass");
TCP.IServiceClass channel = factory.CreateChannel();
ClientCredentials cc = new ClientCredentials();
cc.UserName.UserName "scooter";

cc.UserName.Password "wcfrocks";

factory.Credentials = cc;

1.3.3 Cac phuong thirc cua ChannelFactory

ChannelFactory c6 cac phuong thirc sau:
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e Abort: Chuyén ngay lap tirc trang thai ctia di twong lién lac tir trang thai hién tai sang trang thai
Closing

e BeginClose: Bit dau thao tac di bo dé dong ddi twong lién lac hién tai

e BeginOpen: Bit dau thao tac di bo dé md dbi tugng lién lac

e Close: Chuyén trang thai cla ddi tugng tur trang thai hién tai sang trang thai Closed

e EndClose: Két thic thao tac dong di b ciia ddi twong lién lac hién tai

e EndOpen: Két thuc thao tac mé di bd ctia dbi twong lién lac hién tai

e Open: Chuyén trang thai ctia dbi twong tir trang thai Created sang trang thdi Opened
Vi du sau tao ra mot kénh rdi mé kénh dé thyc hién lién lac:

WCFClientApp.TCP.ServiceClassClient("WSHttpBinding IServiceClass");
ChannelFactory<TCP.IServiceClass> factory = new
ChannelFactory<TCP.IServiceClass>("WSHttpBinding IServiceClass");
TCP.IServiceClass channel = factory.CreateChannel();
factory.Open();

channel.DoSomething();

Khi 1am viéc xong, ban can phai dong channel factory bang cach goi ham Close nhu sau

factory.Close();

Lién lac mot chiéu 1a lién lac chi theo mot hudng duy nhat. La huéng tir phia client ti dich vu. Khong c6
trd 101 tir phia dich vu va client hoan toan khong trong mong nhén dugc phan hoi. Theo cach nay, client
gui di mot ban tin va tiép tuc thao tac ciia minh.

Do khong c6 phan hdi tir dich vu trong lién lac mot chiéu, client s& khong biét duoc lidu co 16i Xay ra
trong qua trinh lién lac hay khong, va no ciing hoan toan khong biét lidu yéu ciu c6 thanh cong hay
khong. Pé tao ra dich vu cho lién lac mét chiéu, ta dit tham s IsOneWay cua thudc tinh mod ta
OperationContract 1a True. Pidu ndy s& thong bao cho dich vu biét 1a khong can co phan hoi.
Poan ma nguén sau day biéu dién cach thiét lap mot lién lac mot chiéu, thao tdc AddPerson,
EditPerson, va DeletePerson:

[ServiceContract]
public interface IStaffInformation
{
[OperationContract]
bool HasPerson(int personId);
[OperationContract]
Person GetPerson(int personId);
[OperationContract]
Person[] GetAll();

[OperationContract(IsOneWay=true]

void AddPerson(Person person);
[OperationContract (IsOneWay=true]

void EditPerson(int personId, Person person);
[OperationContract(IsOneWay=true]

void DeletePerson(int personld);
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Lién lac theo kiéu yéu cau-tra 1i thuc hién nhu sau: client giri ¢i mot ban tin cho dich vu, né s& cho dé
nhén mot phan hoéi tir dich vu. Kiéu lién lac nay dong thoi con ¢6 nghia 1a khi client giii di ban tin, n6 s€
khong thuc hién thao tac khac cho t6i khi nd nhan dugc mét phan hoi tir phia dich vu.

Trong Windows Communication Foundation, c6 hai cach dé quy dinh kiéu lién lac yéu cau-tra 10i. Cach
thir nhit 1a dit gia trj false cho tham s IsOneWay ciia OperationContract. Thuc chét gia tri mic
dinh cta tham s IsOneWay la false, do vy cach thi hai dé quy dinh kiéu lién lac yéu cau-tra 10i 1a
khong dung tham s6 IsOneWay nita. Do vay cac thao tac trén dich vu cia WCF mac dinh 1a lién lac
kiéu hoi-tra 10i.

Vi du doan ma ngudn sau day khai bao 4 thao tac theo kiéu yéu ciu-tra 10i: HasPerson, GetPerson,
va GetAll:

[ServiceContract]
public interface IStaffInformation
{
[OperationContract]
bool HasPerson(int personld);
[OperationContract]
Person GetPerson(int personId);
[OperationContract]
Person[] GetAll();

[OperationContract(IsOneWay=true]

void AddPerson(Person person);
[OperationContract (IsOneWay=true]

void EditPerson(int personId, Person person);
[OperationContract (IsOneWay=true]

void DeletePerson(int personld);

}
Kiéu lién lac hoi-tra 16i 1a kiéu lién lac mic dinh cia WCF nén thong thudng ban cai dit dich vu WCF
hay st dung dich vu WCF, ban lién lac theo ki€u hoi-tra 101. Cac vi du ¢ céc bai trude déu theo kiéu lam
viéc nay. Hai ki€u lién lac ti€p theo day la lién lac song cong va lién lac di bo ban it gép hon.

Lién lac song cong la kha ning ma ca client va dich vu déu c6 thé khdi tao lién lac, cling nhu phan hoi
cac ban tin dén; noi cach khac day 1a lién lac hai chi€u. Vi lién lac song cong, dich vu khong chi ¢é thé
trd 101 cac ban tin dén ma con co the khai tao lién lac véi client bang cach giri ban tin yéu cau mot phan
hoi tur phia client.

Dé cau hinh mét lién lac song cong, can co6 thay doi tir ca hai phia: dich vu va client.

2.3.1 Phiadich vu

Dé thyc hién lién lac song cong, phia dich vu can c6 hai giao dién. Muc ti€u cua giao dién thu nhat 1a sir
dung trong lién lac tir client téi dich vy, nghia 1a né dugc st dung dé nhén cac ban tin tr phia client,
giéng nhu cac vi du tir trude tdi nay. Giao di€n thir hai, con goi la callback interface, duoc sir dung trong
lién lac tir dich vu t&i client d& giri ban tin tir phia dich vu t6i client. Piéu quan trong 1a cac thao tac &
trong cac giao dién phai dugc dinh nghia 1a cac thao tic mot chicu.

Vi du sau mo ta cach dinh nghia mét contract dich vu song cong. Budc dau 12 dinh nghia giao dién cho
phia dich vu:

[ServiceContract(SessionMode = SessionMode.Required) ]
public interface IDuplexService
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[OperationContract(IsOneWay = true)]
void Add(int bignumber);
[OperationContract (IsOneWay = true)]

void Subtract(int bignumber);

}
Budc tiép theo 1a dinh nghia callback interface. Giao dién nay duoc dung dé giri cac két qua toi client:

public interface IDuplexServiceCallback

{
[OperationContract(IsOneWay = true)]

void Calculate(int bignumber);

}
Budc thur 3 1a dua callback interface vao trong contract dich vu cta giao dién dau tién. Viéc nay tao ra
moi lién két gitra hai giao dién:

[ServiceContract(SessionMode = SessionMode.Required,

CallbackContract=typeof(IDuplexServiceCallback))]
public interface IDuplexService

{
[OperationContract(IsOneWay = true)]
void Add(int bignumber);
[OperationContract(IsOneWay = true)]
void Subtract(int bignumber);

}

Cubi cung 13 tao ra mot 16p dé cai dat contract dich vu song cong. Dé lam diéu nay, trudc hét can phai
thém mot quy dinh hanh xt cho dich vu (ServiceBehavior) vao 16p cai dat bang cach st dung thudc tinh
mﬁtéServiceBehavior,VédétgéuiPerSession(mothmnséInstanceContextModeChO
thudc tinh nay.

[ServiceBehavior(InstanceContextMode=InstanceContextMode.PerSession) ]

public class DuplexService : IDuplexService

{ private int answer = 0;
IDuplexServiceCallback Callback
{
get
{
return
OperationContext.Current.GetCallbackChannel<IDuplexServiceCallback>();
}
}
public void Add(int bignumber)
¢ answer += bignumber;
Callback.Calculate(answer);
}
public void Subtract(int bignumber)
¢ answer -= bignumber;
Callback.Calculate(answer);
}
¥
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2.3.2 Phia client

Pé thuc hién lién lac song cong, phia client ciing phai nhan mdt phén trach nhiém trong viéc cai dat, va
cling phai cai dat mdt callback contract. Client thyc hién bang cach cai dat callback interface ctia duplex
contract:

public class ServiceCallback : IDuplexServiceCallback

{

private TextBox resultHolder;
public ServiceCallback(TextBox textbox)

{
}

resultHolder = textbox;

#region IDuplexServiceCallback Members
public void Calculate(int bignumber)
{

}

#endregion

resultHolder.Text = bignumber.ToString();

}

Budc cudi cung cho client 13 tao ra cach dé xir Iy ban tin & callback interface. Diéu nay c6 thé thuc hién
bang cach tao ra mdt thé hién cua 16p InstanceContext trong 16p & client:

InstanceContext ic = new InstanceContext(new ServiceCallback(resultText));

Sau khi ¢6 duge mdt thé hién cua 16p InstanceContext, ban c6 thé tao client va thuc hién goi ham cua
dich vu:

client = new DuplexServiceClient(ic);
int value = Convert.ToInt32(inputText.Text);
client.Add(value);

Sau day 1a vi du hoan chinh phia client dé thyc hién lién lac song cong

using System;

using System.ServiceModel;
using System.Windows.Forms;
using DuplexClient.DService;

namespace DuplexClient

{

public class ServiceCallback : IDuplexServiceCallback

{

private TextBox resultHolder;
public ServiceCallback(TextBox textbox)

{
}

resultHolder = textbox;

#region IDuplexServiceCallback Members
public void Calculate(int bignumber)

{
}

#endregion

resultHolder.Text = bignumber.ToString();

}

public partial class MainForm : Form

{

DuplexServiceClient client;
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public MainForm()
{
InitializeComponent();
InstanceContext ic = new InstanceContext(new
ServiceCallback(resultText));
client = new DuplexServiceClient(ic);

}
private void buttonAdd_Click(object sender, EventArgs e)
{
int value = Convert.ToInt32(inputText.Text);
client.Add(value);
}
private void buttonSubtract_Click(object sender, EventArgs e)
{
int value = Convert.ToInt32(inputText.Text);
client.Subtract(value);
}
}
}
Két qua thyc hién nhu sau:
a5 Duplex Client =NECI[ X
Value: 100
‘ Add “ Subtract ‘
Result: 100

Figure 2 Thuec hién thao tic Add(100)

§8 Duplex Client =] B e

Value: 300

‘ Add H Subtract ‘

Result:  -200

e

Figure 3 Thuec hién thao tdc Subtract(300) tir gid tri hién tai

Lién lac di bo duoc thuc hién br:ing cach goi cac ham di bd. Viéc lién lac di bo cho phép chuong trinh tiép
tuc thuc hién nhitng viéc khac trong khi ham dugc goi van dang thuc hién.

Ciing gidng nhu trong lién lac song cong, cac thao tac di bd yéu cau mot sb thay ddi vé phia client va
dich vu.
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2.4.1 Phiadich vu

Cac thao tac di bo chia mot thao tac ra thanh hai thao tac ro1 nhau nhung c6 lién quan t6i nhau. Thao tac
dau tién la thao tac Begin (bit dau), thao tac nay duoc client goi t61 khi bat dau thao tac xur ly. Trong thao
tac Begin, can thém 2 tham sd cho thao tic ndy va gid tri tra vé la mot ddi twong
System.IAsyncResult

Thao tac thtr hai bat dau véi End, nhan mot tham sb 1a d6i twong System. IAsyncResult, va tra vé
mot gia tri. Thao tac End khong can phai c6 thude tinh OperationContract.

Poan ma sau khai bao mot dich vu voi lién lac di bo:

namespace AsyncService

{
[ServiceContract]
public interface IAsynchronousService
{
[OperationContract (AsyncPattern=true)]
IAsyncResult BeginAdd(int vall, int val2, AsyncCallback cb, object state);
int EndAdd(IAsyncResult result);
}
}

Tiép theo ta cai dat mot 16p cho khai bao dich vu & trén:

[ServiceBehavior (ConcurrencyMode = ConcurrencyMode.Multiple)]
public class AsynchronousService : IAsynchronousService

{
public IAsyncResult BeginAdd(int vall, int val2, AsyncCallback cb, object
state)
{
MathAsyncResult asyncResult = new MathAsyncResult(cb, state);
asyncResult.Valuel = valil;
asyncResult.Value2 = val2;
ThreadPool.QueueUserWorkItem(new WaitCallback((Callback)), asyncResult);
return asyncResult;
}
public int EndAdd(IAsyncResult asyncResult)
{
int result = 0;
using (MathAsyncResult mathAsyncResult = asyncResult as MathAsyncResult)
{
mathAsyncResult.AsyncWaitHandle.WaitOne();
result = mathAsyncResult.Result;
}
return result;
}
public int Add(int valuel, int value2)
{
Thread.Sleep(1000);
return valuel + value2;
}

private void Callback(object asyncResult)
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MathAsyncResult mathAsyncResult = (MathAsyncResult)asyncResult;
try
{
mathAsyncResult.Result = Add(
mathAsyncResult.Valuel, mathAsyncResult.Value2);

¥
finally
{
mathAsyncResult.OnCompleted();
}

}
2.4.2 Phia client

Phia client cta lién lac di bd chi don gian 1a dua vao tham sé diing va dam bao rang gia tri tra vé 1a kiéu
IAsyncResult. Dé truy nhap cac thao tac di bo cia dich vy, client bit dau vai viée goi ham Begm trong
vi du sau 1a BeginAdd. Trong 10i goi ham d¢, client dwa vao mot ham callback dé nhan gia tri tra vé,
Hongv1dulacaﬂbadgAdd.KhlhanlcaﬂbadxduchohchentgglhanlEnddBlayraketqua,Hongv1du
Ia ham EndAdd.

Ma nguon hoan chinh cia phia client nhu sau:

using System;

using System.ServiceModel;
using System.Windows.Forms;
using AsyncClient.AService;

namespace AsyncClient

{

public partial class MainForm : Form

{

IAsynchronousService client;
public MainForm()

{
InitializeComponent();
ChannelFactory<IAsynchronousService> factory =
new ChannelFactory<IAsynchronousService>("AsynchronousService");
factory.Open();
client = factory.CreateChannel();
}
private void buttonAdd Click(object sender, EventArgs e)
{
int vall = Convert.ToInt32(inputTextl.Text);
int val2 = Convert.ToInt32(inputText2.Text);
client.BeginAdd(vall, val2, new AsyncCallback(OnEndAdd), null);
resultText.Text = "Calculating ...";
}
public void OnEndAdd(IAsyncResult asyncResult)
{
this.Invoke(
new MethodInvoker(delegate()
{
resultText.Text = client.EndAdd(asyncResult).ToString();
1)
}
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}
}

Két qua thyc hién lién lac di b nhu sau:

a5 Asynchronous Communim...@lﬂu

Value 1 100
Value 2 200|
Result

Figure 4 Nhdp dir liéu cho client

a5l Asynchronous Cummunim...E@u

Value 1 100

Value 2 200

Result Calculating ...

Figure 5 Bat ddu thyc hi¢n ham Add

a5 Asynchronous Communim...@@u

Value 1 100
Value 2 200

Add
Result 300

Figure 6 Két thiic thuc hién ham Add, 13y két qua tra vé
1. Liét ké cac kiéu lién lac c6 trong WCF
C6 cac kiéu lién lac sau:
e Lién lac mot chiéu tir client t6i dich vu
e Lién lac yéu cau-tra 1oi
e Lién lac song cong

e Liénlac dibd
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4 Tai liéu tham khao
1. Building Clients (URL.: http://msdn.microsoft.com/en-us/library/ms730825.aspx)

2. Synchronous and Asynchronous Operations (URL: http://msdn.microsoft.com/en-
us/library/ms734701.aspx)

3. How to: Call WCF Service Operations Asynchronously (URL: http://msdn.microsoft.com/en-
us/library/ms730059.aspx)
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