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g2 HEH

[modifiers] delegate returnType DelegateName(parameterL.ist);

-2
" B2 SEX
= public, protected, internal, private
H new
m S~ HHo| A= publicdt internal Bt 7t

= AL AOIE 2| Al F=2|F
" YEHO|E B HATO HAS Wk Gl OJfE0] 2, HrEE e
2UX| A|2{Of

-

-
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= 2 0lE Fef o

delegate void SampleDelegate(int param); // 2|4 O|E H9]
class DelegateClass {
public void DelegateMethod(int param) { // & 2| A|O|EY A E
/...
}
b
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DelegateClass obj = new DelegateClass();
SampleDelegate sd = new SampleDelegate(obj.DelegateMethod);

°
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[0f| X 6.1 - DelegateCallApp.cs]

using System;
delegate void DelegateOne(); // delegate with no params
delegate void DelegateTwo(int i); // delegate with 1 param
class DelegateClass {
public void MethodA() {
Console.WriteLine("In the DelegateClass.MethodA ...");

}

public void MethodB(int i){
Console.WriteLine("DelegateClass.MethodB, i = " + i);

}

}
class DelegateCallApp {

public static void Main() {
DelegateClass obj = new DelegateClass();
DelegateOne d1 = new DelegateOne(obj.MethodA);
DelegateTwo d2 = new DelegateTwo(obj.MethodB);

d1(); // invoke MethodA() in DelegateClass
d2(10); // invoke MethodB(10) in DelegateClass
}
}
M AT}

In the DelegateClass.MethodA ...
DelegateClass.MethodB, i = 10

- —
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[Of| K| 6.2 - MultiCastApp.cs]

using System;
delegate void MultiCastDelegate();
class Schedule {
public void Now() {
Console.WriteLine("Time : "+DateTime.Now.ToString());
}
public static void Today() {
Console.WriteLine("Date : "+DateTime.Today.ToString());
}

}
class MultiCastApp {

public static void Main() {
Schedule obj = new Schedule();
MultiCastDelegate mcd = new MultiCastDelegate(obj.Now);
mcd += new MultiCastDelegate(Schedule.Today);
mcd();

AlSH 7=|J__II- :
Time : 2005-06-11 2% 12:05:30
Date : 2005-06-11 X 12:00:00

ke
2
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m O|HI E(event)

uARSA AS0| ofdl Tdots At
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B O|HIE X Z|7|(event handler)
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B OHIE-=& == 2 (event-driven programming)
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= Zo| ZH

[event-modifier] event Delegate Type EventName;

= A
|

AL
g =84

B new, static, virtual, sealed, override, abstract, extern
B OHE XM2|7|= HAEZ H{EE| 7| =0 HAE =8Xet S&F/2|0|
HES
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[0l X[ 6.4 - EventHandlingApp.cs]

using System;
public delegate void MyEventHandler()
class Button {

public event MyEventHandler Push;

public void OnPush() {

if (Push !'= null)
Push();

}

}

class EventHandlerClass {
public void MyMethod() {

// @ OHES 2[gt EE2|AO|E Fe

// © O|HIE XN2|7| &

Console.WriteLine("In the EventHandlerClass.MyMethod ...");

}

}
class EventHandlingApp {

public static void Main() {
Button button = new Button();
EventHandlerClass obj = new EventHandlerClass();
button.Push += new MyEventHandler(obj.MyMethod);
button.OnPush();

——
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m OHIE ME|7| &5
B H2[AHOIE AKX HAEE F7H/AMN S SR 5L
= AR QIAMK}
= o|HIE H2|7| 5=
= +: O|HIE X2|7| =7}
“ - o[HIE KH2|7| K|

Event = new DelegateType(Method); // O|HIE X 2|7| &=
Event += new DelegateType(Method); / O|HIE X 2|7| =7}
Event -= new DelegateType(Method); // O| Bl E X 2| 7| K| A

- >
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delegate void EventHandler(object sender, EventArgs e);
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[0 x| 6.5 - ClickEventApp.cs]

using System;
using System.Windows.Forms;
class ClickEventApp : Form {
public ClickEventApp() { /] MK}
this.Text = "ClickEventApp";
this.Click += new EventHandler(ClickEvent); // &
}
// ... O|lE X2|7]| ..
private void ClickEvent(object sender, EventArgs e) {
MessageBox.Show(" sender = " + sender.GetType());
}

public static void Main() {
Application.Run(new ClickEventApp());

o
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[04| X[ 6.6 — SimpleThreadApp.cs]

using System;
using System.Threading;
class SimpleThreadApp {
static void ThreadBody/() {
for(inti=0;i<5;i++){
Console.WriteLine(DateTime.Now.Second +
Thread.Sleep(1000);
}
}
public static void Main() {
ThreadStart ts = new ThreadStart(ThreadBody);
Thread t = new Thread(ts);
Console.WriteLine("*** Start of Main");
t.Start();
Console.WriteLine("*** End of Main");

il

*** Start of Main
*** End of Main
15:0

16:1

17 : 2
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mAYHES YEE
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Thread.Start() SIS A EE AT}
Thread.Abort() SIS A EE SEA|ZICL
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[Of| K| 6.8 — ThreadStateApp.cs]

using System;
using System.Threading;

class ThreadState { public void ThreadBody() { while (true) { // ..

class ThreadStateApp {
public static void Main() {

ThreadState obj = new ThreadState();
ThreadStart ts = new ThreadStart(obj.ThreadBody);
Thread t = new Thread(ts);
Console.WriteLine("Step 1: " + t.ThreadState);
t.Start(); Thread.Sleep(100);
Console.WriteLine("Step 2: " + t.ThreadState);
t.Suspend(); Thread.Sleep(100);
Console.WriteLine("Step 3: " + t.ThreadState);
t.Resume(); Thread.Sleep(100);
Console.WriteLine("Step 4: “ + t.ThreadState);
t.Abort(); Thread.Sleep(100);
Console.WriteLine("Step 5: " + t.ThreadState);

Step 1: Unstarted
Step 2: Running
Step 3: Suspended
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infinite loop ...

}

}

}
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[0l M| 6.10 — ThreadPriorityApp.cs]

using System;
using System.Threading;
class ThreadPriorityApp {
static void ThreadBody() {
Thread.Sleep(1000);
}
public static void Main() {
Thread t = new Thread(new ThreadStart(ThreadBody));
t.Start();
Console.WriteLine("Current Priority : " + t.Priority);
++t.Priority;
Console.WriteLine("Higher Priority : " + t.Priority);

Current Priority : Normal
Higher Priority : AboveNormal

° -
- ~
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B lock 22 OIE 2l ZEl(atomic routine)0| £[0] A&l =M EZ H
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lock (object obj)
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[Of| M| 6.12 — LockStApp.cs]

public void ThreadBody() {
Thread myself = Thread.CurrentThread;
lock (this) {
for(inti=1;i<=3;i++) {
Console.WriteLine("{0} is activated => {1}", myself.Name, i);
Thread.Sleep(1000);

A% 21}

Apple is activated => 1
Apple is activated => 2
Apple is activated => 3
Orange is activated => 1
Orange is activated => 2
Orange is activated => 3
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Enter(Object obj)
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RAtObjectob) |2 apedt A & AR SRIBCE

Programming Language Lab. DongguldUniyv: - 133/53]



[Of| X| 6.13 — MonitorApp.cs]

public void ThreadBody() {
Thread myself = Thread.CurrentThread;
Monitor.Enter(this);
for(inti =1;i<=3;i++) {
Console.WriteLine("{0} is activated => {1}", myself.Name, i);
Thread.Sleep(1000);

}
Monitor.Exit(this);

A% 21}

Apple is activated => 1
Apple is activated => 2
Apple is activated => 3
Orange is activated => 1
Orange is activated => 2
Orange is activated => 3

-

- ~
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[0f| X| 6.15 — ObsoleteApp.cs]

using System;
class ObsoleteAttrApp {
[Obsolete("d 11, Obsolete Method @ L|C}.™M)]
public static void OldMethod() {
Console.WriteLine("In the Old Method ...");

}
public static void NormalMethod() {

Console.WriteLine("In the Normal Method ..

}
public static void Main() {

ObsoleteAttrApp.OldMethod();
ObsoleteAttrApp.NormalMethod();

}

A e
C:W> csc ObsoleteAttrApp.cs
ObsoleteAttrApp.cs(11,13): warning CS0618: '
‘A1, Obsolete Method @ L|LCt.

In the Old Method ...
In the Normal Method ...

*

R
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public class AttributeNameAttribute: Attribute {
I 8-dxt 82
¥

...
N AEXHES| OEZ|REE AHESH O
[AttributeName()]

°

Programming Language Lab. Dongguki@niyv:




[Of| X 6.16 — MyAttributesApp.cs]

using System;

public class MyAttrAttribute: Attribute { /] &M A

public MyAttrAttribute(string message) {  // 4 X}
this.message = message;

}

private string message;

public string Message { // Z2IE|
get { return message; }

}

}
[MyAttr("This is Attribute test.")]

class MyAttributeApp {
public static void Main() {

Type type = typeof(MyAttributeApp);

object[] arr = type.GetCustomAttributes(typeof(MyAttrAttribute), true);

if (arrLength == 0)
Console.WriteLine("This class has no custom attrs.");

else {
MyAttrAttribute ma = (MyAttrAttribute) arr[0];
Console.WriteLine(ma.Message);

- i Ty
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[0l M| 6.17 — UserExceptionApp.cs]

using System;
class UserErrException : ApplicationException {
public UserErrException(string s) : base(s) {}
}
class UserException {
public static void Main() {
try {
throw new UserErrException("throw a exception with a message");
}

catch (UserErrException e) {
Console.WriteLine(e.Message);

}
}
}

Al

Al 24

=

0%

[

hrow a exception with a message

=l

~

- ~

Programming Language Lab. Dongguki@niyv:



m AAH HO| 0| (system-defined exception)
moz o 2Ec Ao 2 QISHe A[AHEO| oo SAHSZ FOLt
= 02|
m SystemException Eej AL} IOException | AZ 2 E ZHEHEl Of 2
CLRO|| of5ff AtsXo= g
m Of7[&l o 20l Chet o2l Me[7]|e] RF& ALE 7t HASH| &
(unchecked exception)

mo= 02l HO| 0|2 (programmer-defined exception)
w2020 0f S5 oMo 2 OfY|k|= 22 Fel (<
m =000l FOl o 2l= Eo o 2[0f Ciet of|e ME|7|7F EX =X
Aot 2{0f| 2|l A At (checked exception)

' - pa3ss3)

Programming Language Lab. Dongguki@niyv:



u oo Eae ASE

Object
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Exception
User-defined exception
ApplicationException
System-defined exception
SystemException
eee ArithmeticException
I0Exception
se e FileLoadException
FileNotFoundException

~
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[0l X 6.19 — UserExThrowApp.cs]

using System;
class UserException : ApplicationException { }
class UserExThrowApp {
static void Method() {
throw new UserException();

}
public static void Main() {
try {
Console. WriteLine("Here: 1");
Method();
Console WriteLine("Here: 2");
} catch (UserException) {
Console. WriteLine("User-defined Exception”);
Yoo}
M A
Here: 1

User-defined Exception

- ~
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m 0] X2| #E(try-catch-finally 71&)
B 02lE Ao ME|sllas 28
E E

try {
... "try =&

} catch (ExceptionType identifier) {
I .. "catch =

} catch (ExceptlonType |dent|f|er) {
... "catch =

} finally {
/... "finally & &"

¥
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[0 X| 6.24 — FinallyClauseApp.cs]

using System;
class FinallyClauseApp {
static int count = O;
public static void Main() {
while (true) {
try {
if (++count == 1) throw new Exception();
if (count == 3) break;
Console.WriteLine(count + ") No exception");
} catch (Exception) {
Console.WriteLine(count + ") Exception thrown");
} finally {
Console.WriteLine(count + ") in finally clause");
}
} // end while
Console.WriteLine("Main program ends");

1) Exception thrown
1) in finally clause
2) No exception

2) in finally clause
in finally clause

-
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m oo Mo apy

using System;

class PropagateApp {

— void Orange() {
inti=25,j=0;
i=ilj; > —

DivideByZeroException

b (1)
— void Apple() { i
—= Orange(); &

Console.WriteLine("The End of Orange method");

0
=5

H i
public static void Main() { @
Propagate p = new Propagate();
———ep.Apple(); & T
J i
} v
Default Exception

Handler —

System.DivideByZeroException:
at PropagateApp.Orange() in c:\Csharp\chapter6\PropagateApp.cs: line 5
at PropagateApp Apple() in c: \Csharp\chapterG\PropagateApp cs: line 8

Maln()mc\Ch apter6\Propagsa eApp
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[0 X| 6.25 — PropagateApp.cs]

using System;
class PropagateApp {
void Orange() {

inti=25j=0;

i=i/j

Console.WriteLine("End of Orange method");
}
void Apple() {

Orange();

Console.WriteLine("End of Apple method");
}

public static void Main() {
PropagateApp p = new PropagateApp();
try {

p-Apple();
} catch (ArithmeticException) {

Console.WriteLine("ArithmeticException is processed");

}
Console.WriteLine("End of Main");

ArithmeticException is processed

R
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