Co ché Delegate & Event



NOi dung

 Delegate

— Khai niém delegate

— Thuc thi delegate

— Multicast delegate

— Giai phap cho ham Sort téng quat
* Event

— Khai niém event

— Event & delegate

— Co ché publishing & subscribing

— Minh hoa co ché event



Delegate

Lop dong goi cac phuong thire (method
signature)

Dung trong event-handling model cua C#
Pac tinh

— Type safe

— Object oriented mechanism

Delegate la class:

— Co instance

— Cb thé chira nhirng tham chiéu dén 1 hay nhiéu
method



Delegate

e Mot delegate dinh nghia mot signature
— Return type

— Sequence of parameter types

e Tat ca cdc method cd cung signature cd thé
dwoc add vao thé hién clia delegate

e Delegate instance co mot danh sach cac tham
chiéu method

— Cho phép add (+) cac method
— C6 thé remove (-) cdc method



Define delegate

public delegate void MyDelegatel(int X, int y)

Delegate cho dang ham:
void Method( int, int )

public delegate string MyDelegate2(float f)

Delegate cho dang ham:
string Method( float )



Instance delegate

public void Methodi1(int x, int y)
{

}
MyDelegatel dell = new MyDelegatel(Method1);

public string Method2(float f)
{

}
MyDelegate2 del2 = new MyDelegate2(Method2);



Call Delegate
Goi del1

e

intx=35,y=10; inty =2;
deli(x, y); del1(10, 20); del1(100, y);

Goi del2

/\

float f =0.5f;
string S;
s = del2(f);

string s = del2(100f);



Multi Cast

void Print(int x,int y) {
Console.WriteLine(“x = {0}, y = {1}”, x, y);
}

void Sum(int X, inty) {
Console.WriteLine(“Tong = {0}”, x+y);
}

MyDelegatel mulDel = new MyDelegate1(Print);
mulDel += new MyDelegate1(Sum);
mulDel(5, 10);

mulDel -= new MyDelegatel(Print);
mulDel(5,10);






Solution

e Phan tich

— Néu d6i trong la kiéu sé nhu int, long, float thi ko
cé van dé

— Truwong hop doi twgng phirc khac?




Solution

e Giai phap:
— Cho phép doi twong tu quy dinh th& tu cia ching

— S dung delegate dé truyén phuong thirc so sanh
nay vao ham Sort

void Sort(object|] list, CompareObj crp)

/

Delegate nay sé tham chiéu t&#i ham Compare
cua l&p MyClass. Chinh I&p MyClass sé quy
dinh thir tw ciua cac doéi twong



Solution

MO ta delegate CompareObj cho ham Sort:

Tén cua delegate

\

public delegate bool CormnpzrzObj(object o1,0bject 02)

/

Tra vé true: néu o1 “trwéc” 02
false: ngwoc lai

2 doi twong can so sanh



Solution

Binh nghia ham Sort téng Delegate sé tro toi ham
quat cho cac 16p Compare riéng cua lop
\ twong &na/

public static void Sort(object[] objs, CompareObj cmp)
{

for(int i=0; i < objs.Length-1: i++)  Yéu céu I&p ty
for(int j=objs.Length-1; j>i; j-) s0 sanh
it (cmp( objs|j], objs[j-1] )
{

}

Swap( objslj], objslj-1] );



Solution
e Cacldp ho tro Sort thi phai
— Cung cap ham Compare riéng
— Signature phai thoa delegate CompareObj

class Person {

private string hame;
private int weight;
private int yearOfBirth;
public static bool CompareName(object p1, object p2) {

if (string.Compare(((Person)pl).name, ((Person)p2).name)<0)

return true;
return false;

}
}



Solution

public delegate bool CompareObj(object o1,0bject 02);

Person| ] persons = new Person(4];

persons|[0] = new Person(“Quy Mui", 2, 2004);
persons[1] = new Person(“Ha Giang”, 65, 1978);
persons|2] = new Person(“Ngoc Thao™, 47, 1979);
persons[3] = new Person(“Ha Narn™, 65, 1932);

CompareObj crnp = new CompareObj(Person.CompareName);

HaGLib.Sort( persons, cmp );
T 1 Goi ham static Sort
Lé&p chira ham Sort







Event

Co ché théng diép gitra cac |&p hay cac doi
tvong

Co thé théng bao cho I&p khac biét duoc khi
mot [&p cé phat sinh diéu gi do

Publisher: [&dp phat sinh su kién

Subscriber: I&p nhan hay xt ly khi su kién xay
ra



Event

 Trong moi trwvong giao dién GUIs (Graphical
User Interfaces: GUIs):
— Button dua ra sy kién “ ” cho phép lop khac cé
thé dap &ng (x& ly) khi sy kién nay xay ra.
e \VD: Button “24d” trong Form, khi su kién click
xay ra thi Form thuc hién [ay dit liéu tir cac
TextBox duwa vao ListBox...



Publishing & Subscribing

e Mot Idp co publish mot tap cac event cho phép
cac l&p khac subscribe
— Button la I&p publish dua ra event: click

)

— Form la 1&p subscribe cé phan xtr ly riéng khi “
cua Button kich hoat.

S8
\\~~
SN

ss,lgggg‘@‘o subscribe




Event & Delegate

o Su kién trong C# dwoc thuc thi nho uy thac
— L&p publishing dinh nghia ay thac
— Nhitng |&p subscribing phai thuc thi
— Khi sy kién xuat hién thi phuwong thirc cia l&p
subscribing dwoc goi thong qua uy thac.
e Phuong thirc dé xt&r ly suw kién goi la trinh xir Iy
sy kién (event handler)



Event & Delegate

e Trinh x& ly sy kién trong .NET Framework duoc
mo ta nhu sau:

— Tra vé gia tri void

— Tham s6 1: ngudn phat sinh su kién, day chinh Ia
doi twong publisher

— Tham s 2: 13 d6i tuwong thudc I&p dan xult tw
EventArgs

e Phai thuc hién trinh xt ly su kién theo dung
mau trén!



Event & Delegate

e Khai bao delegate xt ly su kién

public delegate void HandlerName(object obj, EventArgs arg);

e Khai bao event

public @veént HandlerName OnEventName;

e Cacldp mudn xtr ly khi sy kién OnEventName
phat sinh thi phai thuwc thi event handler



Minh hoa 1

« Xay dung 1 1&p thuc hién yéu cau: “ctr moi gidy
sé phat sinh 1 s kién”
e Cho phép 2 16p khac dang ky xt ly suw kién nay,
moi 1&p cé cach xr ly riéng:
— L&p A: hién thi thoi gian theo “mé phdng déng hé
analog”

— L&p B: hién thj thoi gian theo “mé phdng déng hé
digital”



Minh hoa 1

e Tao mot [op Clock:
— Khai bao mot event: OnSecondChange
— Mot phuong thirc Run: cr 1s thi phat sinh su kién
OnSecondChange

e Tao 2 |6p: AnalogClock va DigitalClock nhan xu
ly sy kién OnSecondChange cua ldp Clock



Minh hoa 1

e Khai bao delegate xtr ly event

Tén delegate xp 1y sw kién

/

delegate void SzcondChangeHandler(object clock, EventArgs info);

/'

Déi twong phat sinh event

Tham s6 kiéu EventArgs



Minh hoa 1

e Khai bao event cé ham x& ly mo ta trén

event SecondChangerandler OnSecondChange;

/

Tén cua event

T khéa event: thé hién co ché publishing & subscribing



Minh hoa 1

e Kich hoat sy kién

Kiém tra xem c6 ham xiv ly
dwoc dang ky hay khéng?

.

if (OnSecondChange = null)
OnSecondChange(this, new EventArgs());

N\

Goi ham xw ly sy kién da dang ky



Minh hoa 1

public class Clock {
public delegate void
SecondChangeHandler(object clock, EventArgs info);

public event SecondChangeHandler OnSecondChange;

public void Run() {
while (true) {
Thread.Sleep(1000);
if (OnSecondChange '= null)
OnSecondChange(this, new EventArgs());



Minh hoa 1

e L&p DigitalClock
— Dinh nghta trinh x& ly su kién cua Clock
 DUng mo ta delegate ham xu ly cua I&p Clock
e Thuc hién mot so thao tac riéng cta DigitalClock
— Dang ky xt&r ly vadi trinh x& ly su kién trén khi co su
kién OnSecondChange cua Clock
e Chtrc nang dang ky vai ldp Clock la co x&r ly khi su kién
OnSencondChange cua Clock phat sinh
e Uy thac cho |&p Clock s& goi trinh x& ly dinh nghia bén trén
cua DigitalClock



Minh hoa 1

e Trinh xtr ly cua DigitalClock

Tén cua trinh xw ly Doi twong phat sinh sy kién

N\,

public void Show(object obj, EventArgs args)
{

DateTime date = DateTime.Now:;
Console.WriteLine("Digital Clock: {0}:{1}:{2}",
date.Hour, date.Minute, date.Second);



Minh hoa 1

e Pang ky xtr ly su kién
5 Ky MY SIS Déi twong nay sé
‘/ phat sinh sy kién

public void Subscribe(Clock theClock)
{
theClock.OnSecondChange +=
new Clock.SecondChangeHandler(Show);

} /
Uy théc phwong thirc Show cho
OnSecondChange



Minh hoa 1

public class DigitalClock
{

public void Subscribe(Clock ihzClock)

{

theClock.OnSecondChange +=

{

DateTime date = DateTime.Now;
Console.WriteLine("Digital Clock: {0}:{1}:{2}",
date.Hour, date.Minute, date.Second);



Minh hoa 1

 L&p AnalogClock

— Dinh nghta trinh x& ly su kién cua Clock
 DUng mo ta delegate ham xur ly cua I&p Clock
e Thuc hién mot s6 thao tac riéng cta AnalogClock
— Dang ky xt&r ly vadi trinh x& ly su kién trén khi co su
kién OnSecondChange cua Clock
e Chtrc nang dang ky vai ldp Clock la co x&r ly khi su kién
OnSencondChange cua Clock phat sinh

e Uy thac cho |&p Clock s& goi trinh x ly dinh nghia bén trén
cua AnalogClock



Minh hoa 1

public class AnalogClock

{

public void Subscribe(Clock theClock)
{
theClock.OnSecondChange +=
new Clock.SecondChangeHandler(Show);

} ............................................................
{

DateTime date = DateTimme.Now;
Console.WriteLine("Analog Clock: {0}:{1}:{2}",
date.Hour,date.Minute,date.Second);



Minh hoa 1

e Minh hoa co ché event

public class Tester {

public static void Main() {
Clock myClock = new Clock();
AnalogClock c1 = new AnalogClock();
DigitalClock c2 = new DigitalClock();
c1.Subscribe(myClock);

c2.Subscribe(myClock);
myClock.Run();
} Dang ky xt ly sy kién cua doi
} \ twong myClock!

Phat sinh sy kién



Minh hoa 1

public static void Main() { Burec ko?
Clock rmyClock = new Clock();
AnalogClock c1 = new AnalogClock(); O
DigitalClock c2 = new DigitalClock(); °
.

myClock.OnSecondChange += new
Clock.SecondChangeHandler(c1.Show);

myClock.OnSecondChange += new
Clock.SecondChangeHandler(c2.Show);

myClock.Run();



Minh hoa EventArgs

e Han ché:
— MOi I&p subscibing phai 13y gi&r hién hanh riéng =
trung
— Nén truyén tham so tir 1&p publishing ngay khi phat
sinh su kién
e Giai phap:
— Khi phat sinh su kién, truyén thoi gian hién hanh =
|&p subscribing sé& si* dung tham sé nay

— Tao mot |dp TimeEventArgs ké thira tir EventArgs:
chira thoi gian sé truyén di



Minh hoa EventArgs

* Tao |&p chira tham so truyén cho trinh xir ly su
kién
— L&p dan xuat tr EventArgs
— Chra cac thong tin vé: gio, phut, gidy

e B3t budc phai dan xuat tir EventArgs

— Do m6 ta cda trinh x& Iy su kién la tham so th 2
phai 13 |&p dan xuat tir EventArgs!



Minh hoa EventArgs

public class TimeEventArgs : EventArgs
{
public readonly int Second;
public readonly int Minute;
public readonly int Hour;
public TimeEventArgs(int s, int m, int h)
{
Second = s;
Minute = m;
Hour = h;
}
}



Minh hoa EventArgs

e Trong I&p Clock khai bao trinh x& ly sy kién nhu
sau

public delegate void
SecondChangeHandler(object obj, TimeEventArgs arg);

~

St dyung tham s6 th hai ¢é kiéu
TimeEventArgs



Minh hoa EventArgs

e Khi kich hoat su kién thi truyén tham so {gi®, phut,
giay}

public void Run() {
while (true) {
Thread.Sleep(1000);
if (OnSecondChange !'= null) {
DateTime date = DateTime.Now;

TimeEventArgs timeArg.: ne
TimeEventArgs(date.Second, date.Minute, date.Hour);
OnSecondChange(this, timeArg);

}
}
}



Minh hoa EventArgs

e Cac lop DigitalClock va AnalogClock: str dung tham
sO truyén vao

public class AnalogClock

{
public void Subcribe(Clock theClock)

{
theClock.OnSecondChange +=

new Clock.SecondChangeHandler(Show);
}

public void Show(object obj, TimeEventArgs timeArg)

{
Console.WriteLine(™ ock.{0¥11}:{2}",

timeArg.Hour, timeArg.Minute, timeArg.Second);



Minh hoa EventArgs

e Cac phan khac con lai twong tw nhu minh hoa 1

Demo Even




Event

e Baitap

Viét mot chwong trinh don gian minh hoa
quan ly tai khoan ATM: khi rat tién hodc
chuyén tién thi hé théng sé g&i tw ddng tin
nhan dén handphone cua chu tai khoan.
Hwéng dan:

- Khi rat tién hodc chuyén tién xong: phat
sinh sy kién “da rat tién” hodc “da chuyén
tién”



Tom tat
 Delegate

— Cho phép tao thé hién

— Tham chiéu dén mot phuong thirc

— Multi cast delegate tham chiéu dén nhiéu phuong
thurc

— Multi cast la delegate c6 gia tri tra vé phai la void

— Cac phuong thirc dwoc Gy quyén phai thoa
sighature method cua delegate

— Khi delegate dwoc goi nd sé thuc thi tat ca cac
phuong thirc duwoc dy quyén



TOm tat

* Event
— Event duoc thuc thi thong qua delegate
— Thé hién su truyén thong qua lai
— L&p phat sinh sy kién: publishing
— Nhitng 1&p xtr ly su kién: sucsribing
— Thanh phan quan trong trong GUIs
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