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Operator
Overloading

Il 7El=
public readonly struct Fraction {
private readonly int num;
private readonly int den;
public Fraction(int numerator, int denominator) {
if (denominator == 0) {
throw new ArgumentException("Denominator cannot be zero.", ™);
}
num = numerator;
den = denominator;
}
/I Ehet ALK QHZ2E
public static Fraction operator +(Fraction a) => a;
public static Fraction operator -(Fraction a) => new Fraction(-a.num, a.den);
/10| AR 2H 2T
public static Fraction operator +(Fraction a, Fraction b)
=> new Fraction(a.num * b.den + b.num * a.den, a.den * b.den);
public static Fraction operator -(Fraction a, Fraction b) => a + (-b);
public static Fraction operator *(Fraction a, Fraction b)
=> new Fraction(a.num * b.num, a.den * b.den);




Operator
Overloading

public static Fraction operator /(Fraction a, Fraction b) {
if (b.num == 0) {
throw new DivideByZeroException();

}

return new Fraction(a.num * b.den, a.den * b.num);

}
//H|x ALK QH 2 E
public static bool operator >=(Fraction a, Fraction b)

=> (a.num/a.den >= b.num/b.den);

public static bool operator <=(Fraction a, Fraction b)
=> (a.num/a.den <= b.num/b.den);

public override string ToString() => $"{num} / {den}";




Operator
Overloading

public static class OperatorOverloading {
public static void Main() {

var a = new Fraction(5, 4);
var b = new Fraction(1, 2);
Console.WriteLine(-a); // output: -5/ 4
Console.WriteLine(a + b); // output: 14/ 8
Console.WriteLine(a - b); // output: 6 / 8
Console.WriteLine(a * b); // output: 5/8
Console.WriteLine(a / b); // output: 10/ 4
Console.WriteLine(a >= b); // True
Console.WriteLine(a <= b); // false
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name : privateZ E7FE Car EciA Q9| BH EE

Name : publicQZ A= Car 2eiA 9| /d (Property)
get : read?|52 =dot= HAE

set ! write7|52 £¥dol= HAE

value : set HZAOAH HEEl= Q1AL €4

public class Car

{

private string name;

public string Name

{

get { return name; }
set { name =value; }
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public class Car {
private string name;
public string Name
{
get { return name; }
set { name = value; }

}
public class PropertyTest {

public static void Main(string[] args) {
Car ¢ = new Car();
/I setA 4Rt &
c.Name = “O}2HE|";
/I getHLUX}t 2E
Console.WriteLine(c.Name);
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private string name;
public string Name {

get {

set {
name = value; // £

return name; // /9 gte
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public class Car {
private string color;
public string Name { // property

get;
set;
}
public string Color { // property
get {
return color;
}
set {
color =value;
}
}

public void Print() {
Console.WriteLine("Car {0}, {1}", Name, Color); // £0|& HHILE £




public class PropertyTest {
static void Main() {
Car ¢ = new Car();
c.Name ="Avante"; // property set
c.Color ="White"; // property set
Console.WriteLine("Car: {0}, {1}", c.Name, c.Color); // property get
c.Print(); / method
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public class MyClass {
private const int MAX = 10;
private int[] data = new intfMAX];
public int this[intindex] {
get{
if index <0 || index >= MAX)
throw new IndexOutOfRangeException();
else
return dataJindex];
}
set {
if index >=0 && index < MAX)
data[index] = value;

}
MyClass cls = new MyClass();

cls[1] = 1024; // set &
System.Console.WriteLine(cls[1]); // get &




public class MyFavorite {
private Hashtable myFavorite = new Hashtable();
public string this[string kind] {

get {
return (string)myFavorite[kind];
}
set {
myFavorite[kind] = value;
}

MyFavorite in = new MyFavorite ();

/] string indexer 2] set &

in["fruit"] = "apple";

in["color"] ="blue";

Il string indexer @] get 2&
System.Console.WriteLine(in["fruit"]); // apple
System.Console.WriteLine(in["color"]); // blue
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Delegate

— Xt E3

caller

DoWork()
{

MethodX(100);

}

contract

Implementer

Method X
delegate

void Method1(int x)
{

}

void Method2(inty)
{

}
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— Delegate 9], 84 & A2

- delegate 7|REE AESIY FQ|
« new 7| EE St ‘4
- CHE|Xt S EE HIAE 7t

/1 2l Xt Ee| - Aard2{of 2|l MulticastDelegated] THY El S A 2 tHE
public delegate void DelegateMethod(int x);

[ EHE|Xp7E K| HE HAE 3

public static void CallbackMethod(int x) { Console.WriteLine(x); }

/I EHE| X} dE S =73t

DelegateMethod dm = new DelegateMethod(CallbackMethod);

/I EE= DelegateMethod dm = CallbackMethod;

> Ol

04

=
=

M
fol

-

I THEIXIE 0|83 HAL 7HH s > 28 253 HIAE

dm(100);  // CallbackMethod(100) &




Delegate

public class MethodClass {
public void Method1(string msg) { ... }
public void Method2(string msg) { ... }
}
public delegate void Del(string msg); // CHElXt H2|
public class DelegateTest {
public static void DelegateMethod(string msg) {
System.Console.WriteLine(msg);
}
public static void MethodWithCallback(int x, inty, Del callback) {
callback(*The numberis “ + (x + y).ToString());
}
public static void Main(string[] args) {
Del handler = DelegateMethod; // CH 2| X} 4444
handler(“Hello”); // DelegateMethod(“Hello”) &
MethodWithCallback(1, 2, handler); // DelegateMethod (" The number is" + (1 + 2));
var mc = new MethodClass();
Del d1 = mc.Method1;
Del d2 = mc.Method?2;
Del d3=d1 +d2;




Delegate

public class Click {
public void MouseClick(string what) {
System.Console.WriteLine("OF2 22| {0} HHE0| S 215
}
public void KeyBoardClick(string what) {
System.Console.WriteLine("7| 2 £2| {0} H{ £ 0| & &5 & LIC}", what);

o>

L|Ct.", what);

}

public class DelegateTest {
public delegate void OnClick(string what);  // CH2| X} 2|
public static void Main(string[] args) {
Click ¢ = new Click();
OnClick dm = new OnClick(c.MouseClick);
dm("®%"); //c.MouseClick(“8&I&Z") =&
dm = new OnClick(c.KeyBoardClick);
dm("2H0|A"): // c.KeyboardClick(“2H0|A") S &




Delegate

I\Ilg MI using System; /I Callback® HAE HA o= Clj2[X} MA
public delegate void Handler(int value);
class NumClass { class DelegateTest {
public int number; public static void Main() {
this.number = 0;
Handler h = new Handler(c.Plus); // c.Plus CH2| X} A d
) h(10); // EHE|XIZ c.Plus(10) & => 10
public void Plus(int value) { Console.WriteLine(“*h(10)={0}",c.number); // h(10)=10
this.number += value; ¢.Plus(20); /7 30
} Console.WriteLine("c.Plus(20)={0}",c.number); //c.Plus(20)=30
h = new Handler(c.Minus); // c.Minus E{2| X} 4
public void Minus(int value) { h(10); // CHE2| X2 ¢c.Minus(10) & => 20
this.number -= value; Console.WriteLine(“h(10)={0}",c.number); // h(10)=20
} ¢.Minus(20); // 0
Console.WriteLine("c.Minus(20)={0}",c.number); //c.Minus(20)=0
public static void PrintHello(int value) { IR AL 29
for(int i=0ji<value;i++) h = new Handler(NumClass.PrintHello); // CH 2| X} 24/
Console.WriteLine("Hello"); h(3); // EtH2]| X2 NumClass.PrintHello(3) & — Hello 34 &3
} }
} }




— Delegate Operator

- Combine (+) : CHE|XIE Z&t6t= AL
« Remove (-) : CHE|IAIE M|7{Sh= HALR

public static void Main() {
NumClass ¢ = new NumcClass();
Handler h = new Handler(c.Plus) + new Handler(c.Minus); // 2| X} Combine
/Ih = (Handler) Delegate.Combine(new Handler(c.Plus), new Handler(c.Minus));
h(10); // c.Plus(10)2} c.Minus(10)E &7} =&
Console.WriteLine("c.number={0}",c.number); /I c.number=0
h =h - new Handler(c.Minus); I 2| Xt Remove
//h = (Handler) Delegate.Remove(h, new Handler(c.Minus));
h(10); // c.Plus(10)2t =&
Console.WriteLine("c.number={0}",c.number); /l c.number=10
h += new Handler(NumClass.PrintHello);
h(5); /I c.Plus(5)2t NumClass.PrintHello(5)& &7H =&
Console.WriteLine("c.number={0}",c.number); /I c.number=15




delegate void StringHandler(string s);
class DelegateTest {
public static void Hello(string s) {
Console.WriteLine("Hello {O0}!", s);

public static void Bye(string s)  {
Console.WriteLine(“Bye Bye {0}!", s);

public static void Main() {

StringHandler x, y, z, w;

/I Hello H~E & &HZ5l= x delegate 21 A 4 -d
X = new StringHandler(Hello);

/I Bye HIAEE EZXSH= y delegate 24K 44
y = new StringHandler(Bye);

Il delegate x, yE A5t z delegatedi| CH Y
Z=X+Y;

Il 28 E delegate zO| A xE X 72t w delegate

W=2z-X;

Console.WriteLine(“CH2| X} x & &™);

x("X"); /I Hello X!
Console.WriteLine(“CH2| Xt y T &");
y(*Y"); // Bye Bye Y!
Console.WriteLine(“CH2[ X} z 2 &");
Z("Z"); /I Hello Z! Bye Bye Z!
Console.WriteLine(“CHE2| Xt w 2 &");
W(W"); // Bye Bye WI!
}

}
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E &£417] (Publisher)

HIE(Event)E &/dotd] £78 2

— (QHIE 2=A17] (Subscriber)

Ex%

S| O[HHIE LA A| O[HIEO] Bl

tSota] Ml JHA|
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Publisher
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Event Handler list
== Delegate Invocation List

| Objectl.method |-
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—
—

| Object3.method |-

—

H|(Subscriben)ol|Al SX|

[ Subscribers ]

Obj1 |
Obj2 |
Obj3 |




— QIHE iS¢ [H2IXt (Delegate)

- O|HIEO] SE5l= HIAEE 712|7|= CHEIXL
o CHAI IHQAKIFOAN FOl=l EventHandler CHE|A} FAIO 2 A9

public delegate void EventNameEventHandler (Object sender, EventArgs e)

A
A& F/HEE,

« Object sender — O[HIE Hi4Y
- EventArgs e — O|HIE HE/4 A|
EventArgs ScHAZEH %
- FIFEHE AFEGHA| = OHIES| CHoHAM =
Cal I QJULIF0AN F2l=l EventHandler CHE|XL O &

IIIE 15




HIEE WM A|F7I= 2 Hl (Publisher)

vevent 7|2IEE AREo0] THE|AL A0 BEXH AL
v QIEIH[O|AO|A 82l Tt

public event EventNameEventHandler EventName;




HIEE WM L|7|= 2 Ml (Publisher)

- OHIEE HMIA|7|= L2 E&H6l= HIAE(OnEventName) 82l
vOHIEE MOISH S A AT OHIE SE(E4Y)
v ol%| Z2HANAN AEO|oHHLE S = 7ts0otE=E virtualZ£ 9|

public class EventPub {
public event MyEventEventHandler MyEvent; // O|HIE Mod
protected virtual void OnMyEvent(EventArgs e) {
if (MyEvent = null)
MyEvent(this, e); /IO|HIE T & (LA
}




— Q|HIE} 2E0ol= 21l (Subscriber)
« OHIE X{2| (Event Handler) HIAE FO|

/OHIE 2 CH2IX} B4

v oe| A0 R CotHLE S & 7ts0otES virtual= 82|
« OHIE XZ| HAEZ OHIE [HZ|XI0f HASE

class EventSub {
virtual void MyEventH(Object sender, EventArgs e){...} // O|HIl E 3H =2

}
EventPub p = new EventPub(); I/l publisher object
EventSub s = new EventSub(); /I subscriber object

p.MyEvent += new MyEventEventHandler(s.MyEventH);// O|HIESIEE| S &

p.OnMyEvent(args); //O|HIE 2




— O[#E [iJi¥ 2=(Event Argument)
- OHIE HEA| F=Ute BH
- O|HIE SH=22 HHZE H[O|H
- EventName EventArgs 2ciA FO|
« System.EventArgsOllA] IHY

/I O|RHIE D7 = S A 9| (System.EventArgsOl A &F%)
class MyEventEventArgs : EventArgs {...}

/I OJHI E D7l A 2= 24 K| -
MyEventEventArgs args = new MyEventEventArgs(..);

/I OJHIE ZHA| D7 H =2 X2
p.OnMyEvent(args);




DelegateS
Eol-

namespace EventTest {
public delegate void MyEventEventHandler(); // CH 2| X} O|HIl E = &
class MyButton { // myButton 2efiA = =2 S8 T2 10| X 55}
public event MyEventEventHandler MyEvent; // O|#l E & 9|
public void OnMyEvent() { if (MyEvent != null) MyEvent(); } // Ol E 24 O &~

H — = O
}
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class EventTest {
public EventTest() {
/I O EE 7}X| 11 = MyButtons K| £ Bt
MyButton button1 = new MyButton();
/1 Ol E0f button1_ClickS 2 &
button1.MyEvent += new MyEventEventHandler(this.button1_Click);
/1 Ol E0f| button12| O|HI E & 2HY
button1.0OnMyEvent();
}
void button1_Click() {
Console.WriteLine(“H{ £ 0| A| O|HI E 224"
}
static void Main(string[] args) {
EventTest e = new EventTest(); // HHE0{| A O|HI E 2’4
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class EventTest {

/IO|HIE Q|| button1l| O|HIEE S =
button1.0OnMyEvent();
}

(Click + Change 2 &)

void buttonl_Click() { Console.WriteLine(“->2 & O|tl E g4l
void button1_Change() { Console.WriteLine(“->2Z4 O|tl E 2

static void Main(string[] args) {
EventTest e = new EventTest();

// button1_Click & buttonl_Change 71 ==

= S =2
public EventTest() { _E;EEOJBJ:EEZL? = S5
/O ES 71X T Yl MyButtonS 24K 2 B 2 OHIE XJ} = HE =
[ - T - — ="
MyButton button1 = new MyButton(); >332l O|HE 2
Console.WriteLine(“2 2| O|HIE F7t £ HE S&|"); SHZA Q|HIE S
/1 O] E0f buttonl_ClickS ¢ &
button1.MyEvent += new MyEventEventHandler(this.button1_Click);
/I O EOf button12| O|HIEE S &
button1.0nMyEvent(); // button1_ClickZt =&
Console.WriteLine(“H & O|HIE =7t 5 HE &),
/I O]l EOf buttonl_ChangeS 2/
button1.MyEvent += new MyEventEventHandler(this.button1_Change);




Event0il

QIR} B

delegate void ClickEventHandler(string label); // delegate event

class MyButton {// MyButton 2eiA = =S S8 Z2 10| HSot= HE HEZ

public event ClickEventHandler Click; // O|#l E 9|
public void OnClick() { if (Click != null) Click(label); } / Ol E 24 0|
public string Label { set { label = value;} get { return label; } }
string label;
}
class EventTest {
public EventTest() {
/I O|IEE 7}X| 11 QL= MyButtons K| 2 Ttz
MyButton button1 = new MyButton();
/I O E 0| buttonl_LabelS ¢
button1.Label = “H| 2 E";
button1.Click += new ClickEventHandler(this.button1_Label);
/I O|HI EOf button1®| O|HIEE S &
button1.0nClick(); // button1_Label &
}
void button1_Label(string label) { Console.WriteLine(“-> 2 &
static void Main(string[] args) {
EventTest e = new EventTest(); // -> 2! O|HI E ZHAd-

(@]

|>
[m

|HE

2" + label); }




— B3 HAE(Anonymous Method)ZE AI26H0 HIAE
0IE0| OFd [ E EE IHHIE 2l XHDelegate) 2l
IHHEE ASE £ US

. HIEO| HACES 4498 TR} 8

= O = =
== IF LHHIES =& = U

|O

D= e|AE dAletor=|

1]{o)

public MyForm() {
buttonl.Click += new ClickEventHandler(button1_Click);
}
void button1_Click(object sender, EventArgs e) {
MessageBox.Show(textBox1.Text);

public MyForm() {
buttonl1.Click += delegate(object sender, EventArgs e) {
MessageBox.Show(textBox1.Text);

}
}




O [HaIXt Hlw: HHE HAE vs. Anonymous Method

delegate void Del(int i, double j);
class MathClass {
void Multiply(int i, double j) {
Console.WriteLine( (i * j).ToString());
}
static void Main(string[] args) {
MathClass m = new MathClass();
Del d = m.Multiply;
d(1, 2.0); // m.Multiply(1, 2.0) 2} S L&t Zut= 2.0
Del d2 = delegate(int i, double j) {/ H HAE ALE
Console.WriteLine( (i + j).ToString());
¥
d2(1, 2.0); // Z1t= 3.0




Lambda
EXpression

— 2} & (Lambda expression)E A0l =2 2HE0l

HET?A‘E

public MyForm() {
buttonl.Click += delegate(object sender, EventArgs e) {
MessageBox.Show(textBox1.Text);

public MyForm() {

buttonl1.Click += (sender, e) => MessageBox.Show(textBox1.Text);

}

}
}




i(nput parameters) =) expression

(input parameters) =) { statement }
. 2L} AIO| AlSH 2R EZ20| 7] Y B {1 &S

T— O =

) Al
« ZCF A2 anonymous method@t H|Z=dHA| 2 et
- = 21Z0| & OIXt (O~NH)E, LEZ0| & =

% 4|

ol Al/

M
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or

(X, y) =>x==y

(int x, string s) => s.Length >x // AT} 2{ 7}

() => Write(“No”); // 13 Of7f H==7t 07l O|H, Bl 23 Z X|’d
(p) => Write(p);

delegate int del(int i);
del myDelegate = x => x*x;
int j = myDelegate(5); // j|=25

AYAZ % RE [ BA

str => { MessageBox.Show(str); } // At SILIE 2O} K| A| K| et A0 =2




C# Delegate

o I

— C# 1.0 - BAIH 2IX} (Delegate) AI2
— C# 2.0 - BY HAE (Anonymous method) Al
— C# 3.0 - [} Al (Lambda expression) Al2

delegate void TestDelegate(string s);

static void M(string s) {  Console.WriteLine(s); }

static void Main(string[] args) {
IIC#1.0
TestDelegate testDeleA= new TestDelegate(M);
IIC#2.0
TestDelegate testDeleB= delegate(string s) { Console.WriteLine(s) };
/I C# 3.0
TestDelegate testDeleC= (s) => { Console.WriteLine(s) };
/I invoke the delegates
testDeleA(“Hello. My name is M and | write lines”);
testDeleB(“That's nothing. I'm anonymous and ”);
testDeleC(“I'm a famous author.”);




— .NETH A HIS0ol= Generic Delegate
- public delegate void Action{in T)(T object)

© T Di7HH=~S Hof BI2IZHO| Q= Bt=ol AL

« Public delegate TOutput Converter{TInput, TOutputy
(TInput object)
© Tinput D§7fH 4+~ 2Ot TOuputl 2 HE510] Biet

- public delegate bool Predicate{T)(T object)

© T I7iH-5 Wot £ 2SS DESH=X| Hi2t

- public delegate int Comparison{T)(T x, T y)

© x,y 5 RIS HID5I0] x7t yHCt IH Y4, OB S ZOH O HHg

- public delegate TResult Func{out TResult)()

© TResult Di7}H=0l XPYE F419| S Hiet




— public delegate void Action<in T>(T object)

« Action CH2|At= HIBS Q10 O7HEHA= O-167HE o=l
static void Output(string s) {
Console.WriteLine(s);

}

static void Main(string[] args) {
I LEF O AE AL
Action<string> act = Output;
act(“hello”); // hello
// D:I |:|-||A [y A'-Q_

Action<string, int> act2 = delegate(string msg, int num) {

Console.WriteLine(msg + “ num="* + num);
¥
act2(“data”, 3); // data num=3
Il ECtALE
Action<int, int, int> act3 = (X, y, z) => Console.WriteLine(“x+y+z=" + (x+y+2));
act3(5, 6, 7); // x+y+z=18




— public delegate TResult Func<T, out TResult>()

» Func CHE|At= EHr¥O] RAO{OFSELT OH7H

HH

—

A —
T =

O-1671 A&

static bool IsValidRange(int n) {
return n >=10;
}
static void Main(string[] args) {
I L8 AE AL
Func<int, bool> f1 = IsValidRange;
bool result = f1(20); // True
I FE HAE AL
Func<int, bool> 2 = delegate(int n) {
return n >= 10;
h
result = f2(-1); // False
I L AL
Func<int, bool> f3 =n =>n >=10;
result = f3(5); // False




— public delegate bool Predicate<T>(T object)
» Predicate CHE|Al= HIZIHO[ boolO|L! OH7HEH==7t 174

static bool IsNameLengthTwo(Person person) {
return person.Name.Length == 2;
}
static void Main(string[] args) {
/I L HAE AL
Predicate<Person> pl = IsNameLengthTwo;
bool result = p1(dooly); // False
/I 2 A ALS
Predicate<int> p2 = delegate(int n) {
return n >=10;
%
result = p2(dooly.Age); // True
Il ZTh AL
Predicate<string> p3 = s => s.StartsWith(“A”);
result = p3(dooly.Name); // False




E4 (Attribute)2 Ol2] ZoE AIAH IELE AETH XIE
’“EE e (01*"§El =S4, 2XH, HAE )8
HELUA F=JISE M8

O Attribute BHE= Assemblylfl Metadata 240 HEE




— Attribute Al

[attribute™d (“positional_parameter”, named_parameter=value,..)]

- Attribute= [] & AFESHY, [] 0] Attribute OIE,

AIERIX Oi7HHLF FE OiI7HHSE 7Y
« XI78QIX| O§7HEHL= (positional_parameter)

- MOl FH /AEXE O7HHS0] 5, " "2 AMEGHY gt2 71
- HE O§7HEHZ4 (hamed_parameter)

— MEHAOI HHE £/80| SiE, =2 AHESI HIHEEQ 242 7|

— LHZE E40ll Conditional, Dllimport, AttributeUsage S0l A3




|
E% Hx2| A'EXiof ofsl AWkE|=
« C+HO|A #if conditional -+ #endif ™A 27| KIAI21 QA
- #define §F0] [M2tM SEO| ABEl= AR HAEN ALE
« HIEA| using System.DiagnosticsE AHEal{Of &t
o 2R HAEQ| HIZHHO| void ¥= ArEoHO &

#define DEBUG  // 2FF #undef DEBUGE 8} Conditional £&0| X|L}Z
using System.Diagnostics;

class ConditionalAttributeTest {
public static void Main() {
[Conditional(“DEBUG”)]
public static void DebugInfoPrint() {....} // 2B 22U SE
[Conditional(“REGULAR?”)]
public static void InfoPrint() { .... }

}
}




Dllimport
Attribute

DLL &t E= HALEE AEE = U ol= ES

Ol Oll=, Win32 APIQ| MessageBox &£ SE6t=

- HICA| using System.Runtime.InteropServiceE AHEGHO

— Dllimport E82 RN SET=1HW M S2lEIX =

ol

using System.Runtime.InteropServices;
class DllimportAttributeTest {
[Dllimport(“User32.dll”, CharSet = CharSet.Auto)]

public static void Main() {
MessageBox(0, “Test Win32 MessageBox”, “DllimportTest”, 2);

}

public static extern int MessageBox(int h, String text, String title, uint type);




— AE#Z (Stream)
- Az0| UEHZ LF= FEHQ! JHEQ| FSZHOHA
v 2ig] AEE(Input Stream)2 HIO|EE AEZORE 205
=21 AEZ(Output Stream)2 HIO|EHE AEZIOZ L{HH

vI|HE QLE, OIQA
M=

VHET
vVO2IE




— & AEH (Input/Output Stream) E2iA
« FileStream — LU0 AEEE dg5H= A

BufferedStream - HIH7|'52 71! HIO|[EAEE

MemoryStream — B2 2|0 &= HIO|[EAEHE

BinaryReader & BinaryWriter — H|O|E{EIRI Q|
[[tZ Hio|HZ| Y& AEE

=

TextReader & TextWriter - EAIAEE AEH FHEdA
StringReader & StringWriter — string 21&2 AEH

|E22| AFOIZO]|

« StreamReader & StreamWriter 2ciA — 2EAAEE]




— I} (File)?} LI E2] (Directory) S8 A
FileSystemInfo — It AJAR! ZHx||E LiEIL= 7|2 224
Directory, Directorylnfo — LIHIEL|E LIEtL= /&2 SciA
File, Filelnfo — It Z LIEtLH= 7|2 SeiA

Path - 8= 2ciiA

Drivelnfo - E2IO0|HE LIEIHH= S




— File i

RIS 449510 MAQ| I/OZIAS 43
« sealed 7|/YEE ARSI A9 LS Ot2
- B HAESO0| public staticQZ M
« using System.|OE AIE

« |/O 7|2 A E oo 2= = HHE K|SotALE FileStream2|




— File StlA
- OfaE HAE KIS
v Create, Copy, Move, Delete — IS 48, AL OF, 4K
v'Open, OpenRead, OpenText, OpenWrite — It &7|
v AppendText - RLIZE BIAEES FJol= StreamWriter ‘48
v Exists — I =X R E &0l
v SetCreationTime, GetCreationTime — IIO0| A=l SR A|ZE
v SetAttributes, GetAttributes — I 9| X|"H=! FileAttributes &




— Directory SiiA

CIHEL] /848, Ols, AAll, LI=EE] ZMOIR, 612l LI=IEL|S2| O|F,

CIEEZ| LHO| Ot O|E9Q| FHE LOHLHEH| AHRSH=E 2ciA
sealed 7|{EE ARG S AL A2 Tte

HIH HAES0| public staticQE M

CEED] 23 HAE HIS

v'CreateDirectory, Delete — C|HIEZ| ‘449, OIF, 4K

v Exists — C|EIEZ| =X OJFEE 319l
v GetFiles — C|HIEZ|Q| QU= OIL== H

v GetDirectories — CIHIEL[0]| = o] CIHEZ| =5 HIE




— Path A
o OIOILt CIAIEZ|Ql BE (Path)E 27
- sedled 7|REE AMHEOIO] A9 &5
o B ZEQF HAESO0]| public staticC= MA
- 32 &AH HAE HIE
v DirectorySeparatorChar — C|2E2| 12Xt FH=lH
v Combine - 32= Z¢
v GetFileName — B=20||A] IHAUO|E=S Y|

ﬂ||0 e




using System.lO
O FileStream SlA

- T Q&3] #0t OfL|2} IIYDt TS [12 SYAKIQ| FHE (THo|,
EZQE, BE52 )8 AU A=HlT R85V AlS

O HIOIEAEZ0 Ol EXIAEEE L2061 Aol M=
FileStream2 StreamReader} StreamWriter2 H2H61H0]
A2

O HIOIEAEZEE AI20l)] YHoll = FileStream=
BinaryReader@t BinaryWriter2 HEH610 A2




FileStream

string path = @“C:/Test.txt";
if (File.Exists(path)) { // Delete the file if it exists.
File.Delete(path);
}
using (FileStream fs = File.Create(path)) { /Create the file.
AddText(fs, "This is some text");
AddText(fs, "\r\nand this is on a new line");
for (int i=1; i < 100; i++) AddText(fs, Convert. ToChar(i). ToString());
}
using (FileStream fs = File.OpenRead(path)) { /Open the stream
byte[] b = new byte[1024];
UTF8Encoding temp = new UTF8Encoding(true);
while (fs.Read(b,0,b.Length) > 0) {
Console.WriteLine(temp.GetString(b));

}

static void AddText(FileStream fs, string value) {
byte[] b = new UTF8Encoding(true).GetBytes(value);
fs.Write(info, 0, info.Length);




StreamReader
& StreamWriter

using (StreamReader r = new StreamReader(@"“C:/Test.txt”)) {
while ((line = r.ReadLine()) '= null) {
Console.WriteLine(line);

FileStream fs = File.OpenRead(@“C:/Test.txt”);
StreamReader r = new // $t2 XE|A| 22
StreamReader(fs, System.Text.Encoding.Default);
r.BaseStream.Seek(0, SeekOrigin.Begin);
while(r.Peek() > -1) { r.ReadLine(); .... }
r.Close();




StreamReader

& StreamWriter

using (StreamWriter w = new StreamWriter(@“C:/Test.txt”)) {
w.WriteLine(“Line 17);
w.WriteLine(“Line 2”);
w.WriteLine(new char[5] {‘A’, ‘B’, ‘C’, ‘D’, ‘E’});

string path = @“C:\Output.txt”;
FileStream fs = new FileStream(path, FileMode.Create);
StreamWriter w = new // 812 XNEZ|A| 22

StreamWriter(fs, System.Text.Encoding.Default);
/lw.BaseStream.Seek(0, SeekOrigin.Begin);
w.BaseStream.Seek(0, SeekOrigin.End); // 1 F|of| =7}
w.WriteLine(s); Il.... 574k
w.Flush(); //2EZ0| 7|58 2E HIO[HE o= A

w.Close();




BinaryReader

& BinaryWriter

FileStream fs = new FileStream(@*“C:/Data.bin”,
FileMode.CreateNew, FileAccess.Write);

BinaryWriter bw = new BinaryWriter(fs);

inti=10;

float f = 123.4f;

double d =567890;

string s = “test”;

bw.Write(i);

bw.Write(f);

bw.Write(d);

bw.Write(s);

bw.Close();

fs.Close();




BinaryReader
& BinaryWriter

FileStream fs = new FileStream(@‘“C:/Data.bin”,
FileMode.Open, FileAccess.Read);

BinaryReader br = new BinaryReader(fs);

inti=br.ReadInt32();

float f = br.ReadSingle();

double d = br.ReadDouble();

string s = br.ReadString();

Console.WriteLine(“i=“+i+“f=“+f+“d="“+d + " s=" + s);

br.Close();

fs.Close();




-— COM
- O|0| AFE BC! AT E TEO| THALE 2 2lol COM &&
- ME LHE AHOZE 2E = Binary B 39 E 2I6H COM AMH /87
o BIH ZEQ HIAESE0| public staticQ=Z M
\/Cllentoﬂkl COM AHE SE I COM AHO| HEZ 2tolst

/COM AfH] SIILE OIZO| B SIPt Registry@l #10] £47] 242

(@)




— Assembly

- MAUS SoHM L2 21t IFS ojg=2|(Assembly)2tal &t

- exe diiit Z2 TZ=TJO| KY &2 Al He

« HHZO| HR[ZEMN TE THALE H HEZZ|E 7150t o= e

« Class &2 AMISHAIR! internalQ] 3|18 =<

- &2 COM DLLO| CHet M2 CHE HE Al AlS7ts
(&, Client/t ¥ot= HEZ Metsty oA 29)

« Ojdll=2| LHO| Kp4lof| CHet HIEHIOIEIE Zetotd] Hiit= oliE It
2I5H= QIX|Of EALE (£, Registrydll S2061K| %2

- Native Code”/t OtL|2} MSILO|2t= SZtEE

fllo




— 0-|A‘IIEEI(_)J _lkl

Type Metadata -
EO‘” [H8|- I—lE

MSIL — ZI A2

[ ©

ISOAl= 2Al 2

Resource - OJMIEL|7t AFEGH=
O|0|X|L} IAE OO|I2 &

M=

HILUNAE  f—

&AL HIEHHIOIH

MSIL

glaA

-

o> Tl
P k=)

1N

04 px

AlSH 11
2| AAO|H G

[




— |ILDASM T+

« Visual C++9| dumpbin.exelLt Turbo C2| tdump.exeo|
ofigot= RELEIZ 4y Mol LR FXE HolE

HILIHAE HEFEEE HA|

« .assembly

« class : ol O l=2| Lol EXol= SeiA WSl HHE HAE
« method : ol OAI=2| LHO|| &EMotl= HIAES| HHE HO=
» ctor : constructor It O| A= “HFXE 20|




— C# DLL &
. MEZRIE — EIZ2| - ZgHA 2}0|EH2{2| AlEH
- OlEIECIZ AL BE VIS5 *Cs s &4
- ZOIUZ *dil ofY= &

. ST OjMIZ2|7t QB ZO|A DLL ZR5H0] AR
. SiiE OjAE2|9| HYUALO|A using
- OjiZE|9] £, HIAE A




Assembly

MET [CIAH2I] - Cale.es

public ¢
f
{
ublic int

return

E_lUtl| ic int
{

return

public int
:
{

return a

SS4 BT

Add{int a,int b}

a + h;

tint a,int by

a - b

HultCint a

a * b

fint a.int by

| - UsingCale

3 Debug




— csc AMAHE Al2ct C# DLL Hd 5! &2 (f

« Point 22A Lt Point3D E2AE PointLib 2f0|E2{2| = “d/d
csc /out:PointLib.dll /tlibrary Point.cs Point3D.cs

« PointTest 2c2{AO|| Al PointLib 2t0|E 22| AHE
csc /out:PointTest.exe /reference:PointLib.dll PointTest.cs




