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SECH#I P RIIES , MR HARFZ4REE SV EIES, HeliVisual Basic NET, JavaXUg i
J#. Smalltalk . C++%F ( S{EABRT, 2027, G5 &FAHICOBOLMIFORTRAN ) |
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H T CTSeflt ©if s Ema s, FrLl k2400515 5 # L RCTS (HEIR F RS
W E—37) o R, CTSIEGHBMEMEATFESE T8, HAHAZIESME (Common
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F21-2 HERWCHEXETIA

TR | AT | |

NET ¥ RSB CLL, HPaE4FCLR, CILLL RS/ ES —=2
WA TCLS

BCL LA CLIMGEA) sy, X THE ., SRR, HEHREaLLEHTA K
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A.1 Microsoft NET

BERBICLIF- S REMicrosoft NET, iXsEfEMicrosoft Windows i THFA R HIEF& .

o mehEsE (P RS SORCH 2.0iB1EI4MIEES HLNET Framework ) J& NET Framework
2,08 B8 S AR AT B TE), FAthER: . http://msdn.microsoft.com/net.,

» B HIDGEEEMIDE, Hypaff “FHERmE™ SR LW B S8 35,
i LR hit AR f) Visual Studio IDE., R PeHIGCHME) FEMAERE . hup://www.

microsoft.com/visualstudio/chs/downloads .
A THESAT L T4E, it YaTC L€ Visual Studio, RN T “BEITH"
WAL PATHER S AR BR A & CHmif 45 CSC. EXE,
JIMicrosoft NETi& B 4 i¥ 3% #& 15
MR M EAETEV E%% 1 Visual Studio 2012, iHE&FE “HIH" — “FrEE
" —» “Microsoft Visual Studio 2012” — “Visual Studio Tools” — “VS2012H-% A Gifr4-12
", MIHTHAr &R O, iX& A agcsc.exeffEgia , LUEREMESRT H2=PUT.
AR A 3 Visual Studio2012,  “FFEG” A S BT T Rr IR Y G i3 2% iy 2 32
e MR, WEREASIHEBHIFENRERES, BTHBERMNBMET . HMiFEIFHL
HHByWindir%\Microsoft.NET\Framework\<ifi 7>, H¥, <fiA>EYaEITEILLE
M) .NET FrameworkfIiZAS (v1.0.3705. v1.1.4322, v2.0.50727, v4.0.303195% ) ,
i %Windir%4E E] AL Windows % 4e HoRRUFFIRIME AR B . O 7R XA B AR N2 #12

AT
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o, i@ B LLF é74r: Set PATH= %PATHY%;%Windir%\Microsoft.NET\Framework\<jfiiA<> . [d]
FERD, T M H <R A R . HiHA-UBR T — M-

A1

Set PATH=XPATHZ %Windir%\Microsoft.NET\Framework\ve.0.50727

¥ .NET FrameworkFF7ERY B #iR A iE R 2 )5, wial LIFE{E T 7 545 H.NET
CHARNIFERSCSC.EXE, ANhEIR BRI SERER) BRA2 4

A.2 Mono

IR EEAE— 4 JEMicrosoft WindowsH) 5 FNECLIFF A, 1675 B HMono, #TLELM
www. mono-project.com FE'E . FILNETEG—F, WRCHRIFIEAATERZE =T, Mono
BRI E R e . fFLinux |, BRIAZCERMIRNE/usr/1ib/mono/ <ffi s>,
Aaie g itemcs. exeni FEmes. . exe, BARHHLFREA, W Mono%4<F | Microsoft Windows
. BRiAEE IR R%ProgramFiles%\ Mono-<fifiZ<>\1ib\mono\<JifiA4=>\.

BT LLiEEMonoppixVEN H A Linux & F &, HH H4 T Mono, MonoppixAtT
Knoppixifi JF% , Ja&al WA SIS —F LinuxhitZ4~ . Monoppix ] FEHLhERwww.
MONOpPpIX.com.

MonoF4 4 iFEee AN ELCSC.EXE, jJEmMcs.EXEREGMCS.EXE, HRZEI UL T-4iEaeil
WS, i A-2f@ 7R T tfHelloWorld. csHEfT4MIRM A2

HitHA-2
C:\EAMPLEEZ>m=sc.exe HelloWorld.cs
PR R, AREFFLinuxPR5E b B HEETTA ) —BERIFRE . HHAL, EERAE Aimono.
exes BAAT BT . WHERIHA-3PIR.
HitHA-3

C:\SAMPLES>mono.exe Hellollorld:-exe
Hello- My name is Inigo Montoya-
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RIBFEB-1 HFHIERF (Tic-Tac-Toe)

#define CSHARPZ

using System;

#ipragma warning disable 1@30 // Disable user-defined warnings

L7 The TicTacToe class enables two players to
/S play tic-tac-toe.

class TicTacToeGame /S Declares the TicTacToeGame

static void Main() // Declares the entry point

/7 Stores lLocations each player has moved,
int[] playerPositions = { @, @ };

class

the program

/7 Initially set the currentPlayer to Ployer 1;

int currentPlayer = 1;

L/ Winning player
int winner = 8;

string input = null;

F4 Display the board and prompt the current pLayer

/7 for his next move.
for (int turn = 1; turn <= 18; ++turn)

{
DisplayBoard(playerPositions);
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#region Check for End Game
if (EndGame(winner, turn, input))

{

}
#endregion Check for End Game

break;

input = NextMove(playerPositions, currentPlayer);
winner = DetermineWinner(playerPositions);

S/ Switch players
currentPlayer = (currentPlayer == 2) ? 1 : 2;

}

private static string NextMove(int[] playerPositions,
int currentPlayer)

string input;

Repeatedly prompt the player for a move
S/ until a valid move is entered.
bool wvalidMove;
do

// Request a move from the current player.
System.Console.Write("\nPlayer {8} - Enter move:",
currentPlayer);
input = System.Console.ReadLine();
validMove = ValidateAndMove(playerPositions,
currentPlayer, input);
} while (!validMove);

return input;

static bool EndGame(int winner, int turn, string input)

{

bool endGame = false;
if (winner > @)

{
System.Console.WriteLine("\nPlayer {®} has won!!!I1",
winner);
endGame = true;
}
else if (turn == 18)
{
// After completing the 18th display of the
// board, exit out rather than prompting the
// user again.
System.Console.WriteLine("\nThe game was a tie!");
endGame = true;
}
else if (input == "" || input == "quit")
{

S/ Check if user guit by hitting Enter without
// any characters or by typing "quit"”.
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System.Console.WriteLine("The last player quit");
endGame = true;

ieturn endGame ;
}
static int DetermineWinner(int[] playerPositions)
{
int winner = 8;
S/ Determine 1f there 15 a winner
int[] winningMasks = {
7, 56, 448, 73, 146, 292, 84, 273};
foreach (int mask in winningMasks)
{
if ((mask & playerPositions[@]) == mask)
{
winner = 1;
break;
}
else if ((mask & playerPositions[1]) == mask)
{
winner = 2;
break;
}
}
return winner;
}

static bool ValidateAndMove(

int[] playerPositions, int currentPlayer, string input)
{

bool valid = false;

/4 Check the current playver”s input,
switch (input)

{
case "1":
case "2":
case "3"
case "4"
case "5":
case "6":
case "7":
case "8":
case "9":

#iwarning "Same move allowed multiple times."
int shifter; // The number of places to shift
/7 over in order to set a bit.
int position; // The bit which is to be set.

// int.Parse() converts "input" to an integer.
// "int,Parse(input) - 1" because arrays
S/ are zero-based.

shifter = int.Parse(input) - 1;

/4 Shift maskR of 9P6PBHPOEREROOOPOERODOEOABEABRER]
/4 over by celllocations.
position = 1 << shifter;
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// Take the current player cells and OR them

// to set the new position as well.

// Since currentPlayer is either 1 or 2 you

/S subtract one to use currentPlayer as an

// index in a @-based array.
playerPositions[currentPlayer - 1] |= position;

valid = true;
break;

case "":

case "quit":
valid = true;
break;

default:

S/ If none of the other case statements
// 15 encountered, then the text is invalid.
System.Console.WriteLine(
“"\nERROR: Enter a value from 1-9, "
+ "Push ENTER to quit");

break;
}
return valid;
}
static void DisplayBoard(int[] playerPositions)
{
// This represents the borders between each cell
/S for one row.
string[] borders = {
ll]ﬂj Hlllj "\ﬂ*—-—"l“--*"l---'-\n", “.I“} IIIﬂ’
Il'h.‘n_-_+-_-+-_-1‘.nll" lIIII, II|I'I'J (L]
¥
S/ Display the current board;
int border = ©; // set the first border (border[@8] = "[")
#1if CSHARP2
System.Console.Clear();
#endif
for (int position = 1;
position <= 256;
position <<= 1, border++)
{
char token = CalculateToken(
playerPositions, position);
S/ Write out g cell value and the border that
S/ comes after 1t.
System.Console.Write(" {0} {1}",
token, borders[border]);
}
}

static char CalculateToken(
int[] playerPositions, int position)
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// Initialize the players to 'X' and 'O’
char[] players = {'X', 'D'};

char token;
/4 If player has the position set,
// then set the token to that player.
if ((position & playerPositions[@]) == position)
{
// Player 1 has that position marked
token = players[@];
}
else if ((position & playerPositions[1]) == position)
{
/7 Player 2 has that position marked
token = players[1];
}

else

{
// The position is empty.
token = ' ';
}

return token;

}

#line 113 "TicTacToe.cs"
S/ Generated code goes here
#line default
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TPLFIC# 5.0 2 ¥ %
Ze PR

I8EL it . ZLEFEgFEACN) H WL PR 2 ARG PR & At . ISP A2 18
E. BTl . P (k38 8L K 56 BUES 158 4 A8 U 1a] i 09 Bt 14/ 1] 2
{E.NET 4.5HIC# 5.000) 2 gAY 4RI E) B, G387 NET Framework)6 Mt AFICHE
B WA A, BB TR EAZ N SRR RN, AN 2R
77 BT S, T HEW EHER T RANE S st fFXi s, Zids R H
B AR e, BHEIEEAGT, CHFA A GHEHE THEBALX R, X E 2R
Fti B A NET 4.5/C# S.OZ RIAIEREEGTE, T2 20 b B4l B ok B HABHELR AP, 17X
APUJHAE F F E R
AP SR T S X SR SR W BT AR B NETRICHIT %, il F AR b R B
e CRZ R | ol e ORIGE K S A RmFE M. (B, WA NSET A S TPL
HITAPI Hasync/await BT, i AM #0) FEIh ZLEFRAPIRY H 27y . e 3R
S, SR SRAREE T Tl TPLAICH 5.0 51 a0 I T % 22 | .
HFE R HA, A a0 23e 1 bl ARy

C1 RIRERE

LETPLZHT, AfT@SEH)— PR 20 " feiil”  ( Asynchronous
Programming Model, APM) . %5 &E —AEACHEEE1 78 [F 2 HiEX() ., APMAEH—1~
BeginX() /i, LLRHHFEEIX); HH AEndXO)FIELS R E . ()50 XE )ikt 4
X, BeginXHIEndX, )

C.1.1 AHAPM
R4 BAC-1{# /5 T HiSystem.Net.WebRequest2E F 3 — M i ABEil. HIHES18.5
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TR AR, BA, BE X KM HTPLAITAP, Wik e HAPMES,. AT
0] JG S TPLH R F iAW A HBLZ B4R, WebRequestifiilijiBeginGetResponse()
(BeginX) MlEndGetResponse() (EndX) iikR LFFAPMEI . X7k K6 # J7 i%
GetResponse() (X)HJFHFhAS,

REBEBC—1 HWebRequest{E BAPMIE

using System;
using System.IO;
using System.Net;
using System.Ling;

public class Program

{
public static void Main(string[] args)
{
string url = "http://www.IntelliTect.com";
if (args.iength > @)
{
url = args[@];
}
Console.Write(url);
WebRequest webRequest =
WebRequest.Create(url);
IAsyncResult asyncResult =
webRequest.BeginGetResponse(null, null);
A/ Indicate busy using dots Ideally (at Least in a non-Console
S/ implementation) should use a callback rather thon g wait.
while (
lasyncResult.AsyncWaitHandle.WaitOne(188))
{
Console.Write('.");
}
// Retrieve the results when finished downloading
WebResponse response =
webRequest.EndGetResponse(asyncResult);
using (StreamReader reader =
new StreamReader(response.GetResponseStream()))
{
// Note: ReadToEnd() is blocking. A production implementation
//should offload this to another thread.
int length = reader.ReadToEnd().Length;
Console.WritelLine(FormatBytes(length));
}
}

static public string FormatBytes(long bytes)
{

string[] magnitudes =

new string[] { "GB", "MB", "KB", "Bytes" };
long max =

(long)Math.Pow(1824, magnitudes.Length);

return string.Format("{1:##.##} {0}",
magnitudes.FirstOrDefault(
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magnitude =>
bytes > (max /= 1824) )?? "@ Bytes",
(decimal)bytes / (decimal)max).Trim();
}
}

(S B C-1 45 s B C-1 R .
& tH C—1

Http=!fuuu-1ntelliTect-:nm ---------- 9.3k KB

TR, APMBYSCERAE T Il () Beg inXHIENdX 7 i, i HaX 2677k RA 5580
% % . BeginXj&R[a]—~/~System.IAsyncResult i, oli#l e ifn) 548 HEIRA, LIE
FEFEAEEETE. RE, EndXEERBUXN R E MR RVENEINSE. XA BHIER
PIAN TR BC G — AT, DA a] LT By b 4 W MR Be g inx T 2 08 FH AR~ EndX 5 108 BT .
APMBYA i LK BT 4 BeginXifl F #PAL /04T —4~ (rin HLAER —4~ ) EndXii. ik, Aa]
HEAAE P EndXiff] %52 [6]—~IAsyncResul t S| A f i

(A% IE #.C-1iA{H M 7 IAsyncResultfijWaitHand le |7 5320 Jr kA i 45 . B 4
WWaithandlellf, FeJ¥ il SITEN A5, B YATEE T, A, BFAH
EndGetResponse( ),

EndX i RN AR . B, VMEndx P ARSI T, HRNERM T/
Eh e ( BCERAERRIFSIZ RN ) o Bk, WERFFEXELR [MIEHE, XA-E4E 0] MEndX
AU =, WUORPETIEREY TVER & A 55, ol EI HEndXB S8 5 & XA
i, ARRE SEEARARER—F R EREKERF AR P RAEN—H. &5, W
RARToR IR T EAE VX JGTE PR, EndX 07 T8 BRI LL BT R .

1. APME 2

BeginXHIEndX APMJT ik &L RI 5% A M R ASICHAS . [Kl,  EndXE)IR [0l 2340
% 5xJ7i% (AflfkGetReponse() ) HLR[MZEILAL. FRILZAP, BeginXJyikiHufii A2 4L
i SVCEL . fEWebRequest.GetResponse() oL FARABAZSHM, HILFANIHIE—1E
#1514 5 ibool TryDoSomething(string url, ref string data, out string[] links),
FEC-1)E7R 1 RS 7R BIAPM T 1A Z 8L

System.IAsyncResult BeginTryDoSomething( .
S5tring url, ref string data, out string[] links,
System.AsyncCallback callback, object state)

bool TryDosomething(
string url, ref string data, out string[] links)

bool EndTryDoSomething (ref string data, out string[] links,
System.IAyncResult result);

BEC-1 APMBH & HiFN

BT A i N\ 2B it B BeginX J i . R, R[] S BEndXR 0] 24 . L BT
B, HFrefflloutZHLiRml4E 8, rLlel M EEendxFikZEaLd . 52, hT
url LR — AN 2%, BT IAB ETEEndX ik .



630%g MRC TPLMCH 5.0z #ipS LMt

2. FHAsyncCallbackSCIR i (& 6 FE T

BeginX 7 AT T BUNI B A RS 7 el BT . — IR, S it
L HI Y4 System.AsyncCallback ZEFE; A~ ttobjectZERIA N A% ( state ) .
RIS RC-2{ R T Ef]. (i S c- 14, )

KEFRC-2 [E[E EEMREEBAAPM

using System;

using System.IO;

using System.Net;

using System.Ling;
using System.Threading;

public class Program

{
public static void Main(string[] args)

{

string url = "http://www.intelliTechture.com";
if (args.Length > @)
{
url = args[@];
}

Console.Write(url);
WebRequest webRequest = WebRequest.Create(url);
WebRequestState state =
new WebRequestState(webRequest);
IAsyncResult asyncResult =
webRequest.BeginGetResponse(
GetResponseAsyncCompleted, state);

/Y Indicate busy using dots
while (
lasyncResult.AsyncWaitHandle.WaitOne(100))

{

}
state.ResetEvent.Wait();

Console.Write('.');

}

i

/4 Retrieve the results when finished downloading

private static void GetResponseAsyncCompleted(
IAsyncResult asyncResult)

{

WebRequestState completedState =
(WebReguestState)asyncResult.AsyncState;

HttpWebResponse response =
(HttpWebResponse)completedState.WebRequest

.EndGetResponse(asyncResult);

Stream stream = response.GetResponseStream();

StreamReader reader = new StreamReader(stream);

/7 Note: ReadToEnd{) is blocking. A production implementation

//should offload this to another thread.

int length = reader.ReadToEnd().Length;

Console.WritelLine(FormatBytes(length));
completedState.ResetEvent.Set();
completedState.Dispose();
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1
JF wun
}
class WebRequestState : IDisposable
{
public WebRegquestState(WebRequest webRequest)
{
WebRequest = webRequest;
}

public WebRequest WebRequest { get; private set; }
private ManualResetEventSlim _ResetEvent =

new ManualResetEventSlim();
public ManualResetEventSlim ResetEvent

{ get { return _ResetEvent; } }

public wvoid Dispose()
{

ResetEvent.Dispose();
GC.SuppressFinalize(this);

PERE, fUHGI HL.C-2 WyBeginGetResponse () (A B % T HIHE, 55— JSystem.
AsyncCallbackZEMI)ZTFHE, 'E1kHlSystem.AsyncResul t 2SR —/~Z % AsyncCallback
PRI T 540 8 25 o S AT A RS Gl B C e, nTSEBl— RO E A R AR
( continuation passing style, CPS) Eﬁﬁr&-and-fmrgetﬂﬁ)ﬁﬁﬁ. M A~Ps{FBeginGetResponse()
i WG i IEndGetResponse () flConsole . WriteLine () fXfith. @itCPS, #JLL “&id” 7
W iR R T P TR, ER, (AT EiRHlEndGetResponse (), {HE I & H3] (] i
i, WTLLGIELE S A ), EASPHEE AR
3. ZEAPMAEZ BT IR

F% 7 AsyncCallback 2%, ibfstateZ¥y, &M T1EMISPATIN [i] ] i {456 B b i 42
. RIS .C-2407% —/"WebRequestStatet, Fl¥[u][ml A& @AM EAE, W H E4 5
£11 % T webRequest, LL{F & il HEndGetResponse(). [F | {lf HlwebRequestStateZSzs &,
— AR R HE £ 771 (45 Lambda®ikst) | [ AN EE(E F AL,
A HRC-3 s

RIBBFLC-3 EERZAELERABSRERRT

using System;

using System.IO;

using System.Net;

using System.Ling;
using System.Threading;

public class Program

{
public static void Main(string[] args)

{

string url = "http://www.intelliTechture.com”;
if (args.Length > @)

{
url = args[@];
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}

Console.Write(url);
WebRequest webRequest = WebRequest.Create(url);
ManualResetEventSlim resetEvent =
new ManualResetEventSlim();
IAsyncResult asyncResult =
webRequest.BeginGetResponse(
(completedAsyncResult) =>
{
HttpWebResponse response =
(HttpWebResponse)webRequest.EndGetResponse(
completedAsyncResult);
Stream stream =
response.GetResponseStream();
StreamReader reader =
new StreamReader(stream);
int length = reader.ReadToEnd().Length;

Console.WriteLine(FormatBytes(length));
resetEvent.Set();
resetEvent.Dispose();

}s
null);

// Indicate busy using dots
while (
lasyncResult.AsyncWaitHandle.WaitOne(100))

{

Console.Write('.');

}

resetEvent.wait();

Tt il e as b s, [ ESfFAsyncCallback5g g, 2EH—{-ManualResetEvent
khfEs. XPIFREAPE, KhIAsyncResult 4800~ WaitHandle, #Rifif, XJ4E
+ ., IAsyncResultffWaitHandle /&-{E 5 s}, {FAsyncCallback$if7T7 A E 1Y,
S H{FIAsyncResultfjWaitHandle |-fH3E, A n[fiE{FAsyncCallbackffTHITIE HHFEF.
(A1, %ﬁﬁIﬁEHQi? A~k JManualResetEvent .

4. FiRHE

7 AN APMBLINE AR & AR SRR, PIAERS SRR A P endX 5 ik, BT
WebRequestStateiffifiManualResetevent, FrLLIEAHA — g g BWTIR. ik, RS
AN T bR IDisposablefist, (iflifDispose () f7iFKid FRGTIR ) .

C.1.2 f{ERTPLARAPM

BARTPL A EL 7B 77k R N, (Hl sl 0 AP APM T
i A RE A FERE A S TPL ., aXA: T APTF & A G HE Infa] 4 'S d fay 20 e fe b B
(05, SnE )R e DL % Bl A A RE 2. 32UF, TPLAYTaskFactoryfy —LUHFIR
B 7, EATET TG AR FHAPM 7%, PrLL, WAR S ETA & SV TPL, {HI[E]HS
A FAPMAHEHIAPL, HB 208 0T LI TPLAR R A EA 18Y
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TPLAL & FromAsync i) —4H FLALMIA LI HHAPM Jiik . (R SaC-4J@ R T— M7,
‘BT R 7 HAAPMB LIS i ANURLAY T3, fiiC-2/@/n T455R.

KBFERC-4 HATPLEAAHAPM

using System;

using System.IO0;

using System.Net;

using System.Ling;

using System.Threading.Tasks;

public class Program

{

static private object ConsoleSyncObject =

new object();

public static void Main(string[] args)

{
string[] urls = args;
if (args.Length == @)
{
urls = new string|]

{
"http://www.habitat-spokane.org”,
"http://www.partnersintl.org”,
"http://www.iassist.org",
"http://www.fh.org",
"http://www.worldvision.org”

i

}
Task[] tasks = new Task[urls.Length];
for (int line = @; line < urls.Length; line++)
{
tasks[line] = DisplayPageSizeAsync(
urls[line], line);
}
while (!Task.WaitAll(tasks, 58))
{
DisplayProgress(tasks);
}
Console.SetCursorPosition(@, urls.Length);
}

private static Task<WebResponse>

{

}

DisplayPageSizeAsync(string url, int line)

WebRequest webRequest = WebRequest.Create(url);
WebRequestState state
new WebRequestState(webRequest, line);
Write(state, url + " ");
return Task<WebResponse».Factory.FromAsync(
webRequest.BeginGetResponse,

GetResponseAsyncCompleted, state);

private static WebResponse GetResponseAsyncCompleted(
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IAsyncResult asyncResult)

{
WebRequestState completedState =
(WebRequestState)asyncResult.AsyncState;
HttpWwebResponse response =
(HttpWebResponse)completedState.WebRequest
.EndGetResponse(asyncResult);
Stream stream =
response.GetResponseStream();
using (StreamReader reader =
new StreamReader(stream))
{
int length = reader.ReadToEnd().Length;
Write(
completedState, FormatBytes(length));
}
return response;
}

private static void Write(
WebReguestState completedState, string text)

{
lock (ConsoleSyncObject)

{

Console.SetCursorPosition(
completedState.ConsoleColumn,
completedState.Consoleline);

Console.Write(text);

completedState.ConsoleColumn +=
text.Length;

}

private static void DisplayProgress(
Task[] tasks)

{
for (int i = @; i < tasks.Length; i++)
{
if (!tasks[i].IsCompleted)
{
DisplayProgress(
(WebRequestState)tasks[i]
.AsyncState);
}
¥
1

private static void DisplayProgress(
WebRequestState state)

{
lock (ConsoleSyncObject)

{
int left = state.ConsoleColumn;
int top = state.ConsolelLine;
if (left »>= Console,BufferWidth -
int.MaxValue.ToString().Length)

{
left = state.Url.Length;
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Console.SetCursorPosition(left, top);
Console.Write("".PadRight(
Console.BufferWidth -
state.Url.Length));

state.ConsoleColumn = left;

}

Write(state, ".");

}

static public string FormatBytes(long bytes)
{
string[] magnitudes =
new string[] { "GB", "MB", "KB", "Bytes" };
long max =
(long)Math.Pow(1824, magnitudes.Length);

return string.Format("{1:##.##} {0}",
magnitudes.FirstOrDefault(
magnitude =>
bytes > (max /= 1824) )?? "@ Bytes",
(decimal)bytes / (decimal)max).Trim();
}
}

class WebRequestState
{
public WebRequestState(
WebRequest webRequest, int line)
{
WebRequest = webReguest;
ConsolelLine = line;
ConsoleColumn = @;

}

public WebRequestState(WebRequest webRequest)
{

WebRequest = webReguest;
}
public WebReguest WebRequest { get; private set; }
public string Url

{
get

{
return WebRequest.RequestUri,ToString();
T
}

public int ConsoleLine { get; set; }
public int ConsoleColumn { get; set; }

#HC-2

http://www-habitat-spokane.org ..9.18 KB
http://www-partnersintl.-org ««::-.--.14%.74 KB
http://www.iassist-org -17-12 KB
http://wwWww-fTh:0rg seececvannanrsaas « +35:.09 KB
http://www-worldvision.org «s::ccosueas 54.56 KB
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R Zyl a] LUK TaskHl— X APM 7 i R . A% S.C-4{d F Ay EHARAFRH3 A
Z80 . 1 cHBeginX J71%Z54E ( webRequest.BeginGetResponse ) , ARG AEFMIEndX kPl
B —EE. BIRENdXJ7i% (webRequest.EndGetResponse ) B A, {HiZ#E NI
( GetResponseAsync Completed ) F{§ifHCPS, FiFHUTESMATER (Z/GH) ) i&3). G
—NBECEIRTE 2L, EMBeginX 7 RS ZEAHLL

i HTPLYA H — AT APMATEIE S AE T, AdbiHOFEAsyncCallback J5 ik 58 il % H
faommE, HFsdlrasiolH T 5. BrLl, webRequestStateH NG EALH—4~
ManualResetEventSlim,

2. {ETPLFContinueWith ()& BAPM

i TaskFactory.FromAsync ()i, —/MiEEER: AL REndX ik, SR MIGEEN)
(B IS0l FH Continuewith() ., 4558 0] L — A SRR Fph2E 0 5 380, #Fm
W LU AR TAE S I ERE SRR &, RIfRZEM EIERTAPMMY . BRibZ4b, wlLIA
i TaskHELE 24 (fCISIF R C-5M continueWithTask ) JEIRALEE S ( continueWithTask.
Result) , (A biliid— 4 FAr RS Sk U m EndX %, WA F LRI RE 24 2 FE
( fCISH FL.C-47Ffilf T WebRequest )

KRB EC-5 (FHATPL, i@idContinuewith()ifFBAPM

fro.

private static Task
DisplayPageSizeAsync(string url, int line)
{
WebRequest webRequest = WebRequest.Create(url);
WebRequestState state =
new WebRequestState(webRequest, line);
Write(state, url + " ");
return Task<WebResponse>.Factory.FromAsync(
webRequest.BeginGetResponse,
webRequest.EndGetResponse, state)
.ContinueWith(
(antecedent, antecedentState) =:

{
Stream stream =
antecedent.Result.
GetResponseStream() ;
using (StreamReader reader =
new StreamReader(stream))
{
int length =
reader.ReadToEnd().Length;
Write(state,
FormatBytes(length).ToString());
}
}, state);
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{5 TantecedentState ( B TELHZEE 24 ) .
3. EATAPRIBAAPMA &

H T TAPIE Ry MALBERELEAT S5 m it iy, FrLl—A~12im 5 Wit sd ( mAR (LR FC#
5.0 ) MMl Hasync/awaitiii A~ fkContinuewith(), WIfLH%iE ¥.C-6Ff 7=,

REBFHLC-6 (ERATAPIEHRAAPM

F1 TGRS G4 ContinueWith () iR [l ) Task, 18 A Continuewith()i, fEFEFE

¥ " R

TR

private async static Task

{

}

DisplayPageSizeAsync(string url, int line)

WebRequestState state =
new WebRequestState(url, line);
Write(state, url + " ");

WebRequest webRequest = WebRequest.Create(url);

WebResponse webResponse =
await Task<WebResponse:».Factory.FromAsync(
webRequest.BeginGetResponse,
webRequest.EndGetResponse, state);
Stream stream =
webResponse.GetResponseStream();
using (StreamReader reader =
new StreamReader(stream))

{
int length = reader.ReadToEnd().Length;
Write(state,
FormatBytes(length).ToString());
}

‘s ¥FEEFFT:. {EH1lock[EHConsole

e e e r—— e e e — o

TEABSI BC-41, FRA IR S 6 BEhRfLE, RIGRIEH 6B AIA

T A SRAERHGT, SIMEAEHEEA, WaTASA R, B
S BOCHRRIE 4 5 AP, TR AR AL T T

fCH% i H.C-4f1 FobjectZERIf)— M ConsoleSyncObject{E A la H lockbriifF . BIK

Bahyebrnt, siFmEH G SAR, #7E— P lockkyEh e, MBIk ERE YRR
'S A NiEHl G Ze) & —En Efr. &, BIffiffri)console. . WriteLine()ifh), &
WilockflFlEE T . BARENIRE TN, BRMAFTEETHTHAER N — A FE

s, HEALAMERIGT, B Fhl & B
SHEEAA

C.2

APMAEL ) — MEF R S BLFR A 5 4 24218 A ( Asynchronous Delegate Invocation )
CIHENMAEEREELR FHH 78R . HC#RmIESE MR, M, 4%
Funcestring, int>@y—PNHEFESLH], oTLAFEXASEH) EfE A LT APMUJT R -
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System.IAsyncResult BeginInvoke(

string arg, AsyncCallback callback, object @object)
int EndInvoke(IAsyncResult result)

2t e ] S P G 13 28 A 1) Jfy 2 K 6] 20 i e PR AR Z4E (e (A ik )

ERE R, 5 ZFE U AR i A A B Rl AR — P AN Ak & 0 4 A AR A
AR, FROIZEFZALIE (remoting ) o BIRGEAR LR T ZICAM . i HLAE wT LA WL K
Xk, WASBGEAER R, (BRHAMBARMEL, ERAER R K. HARE AR
Thread, ThreadPool MITPLT:. [Hitt, fEHAFWIHE, F& A G R REE H H At H A
AL H 2 HAPL, FHEA) &SR FE" MXMBECHT rdE— e, A

NG T A ] TAER)
= BARER: REEHARAT

g AR, IR b Taskel Thread i) g 205 | HR4a6% . HHEL, &
{41 FH ZeFE S B A1 2k - i B Beg inInvoke () fllEndInvoke () J7i——EM IS BLIH R K

H ThreadPool e Fe. A IECHSHF fC-TH LS.
RiILFHEC-7 BREZRAR

using System;

public class Program

{

public static void Main(string[] args)

{

}
}

Console.WriteLine("Application started....”);

Console.WriteLine("Starting thread....");

Func<int,string> workerMethod =
PiCalculator.Calculate;

IAsyncResult asyncResult =
workerMethod.BeginInvoke (560, null, null);

/7 Display periods as progress bar.
while( !asyncResult.AsyncWaitHandle.WaitOne(
10e, false))

{
Console.Write('."');

}

Console.WriteLine();

Console.WriteLine("Thread ending....");
Console.WriteLine(
workerMethod.EndInvoke(asyncResult));

Console.WriteLine(
"Application shutting down....");

RIS R C-7r 4 R i C-3F s .
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Application started....
Starting thread....

Thread ending....
3-L41592L535897932384L2LY33432795028641971693993 751058209 74944 59230781 40L2AL
c089986280348253421170b798214408051328230bLY 709384 YL09550582231 7253594081284 4
113L7450284102701938521L0555964462294895493038196442881097566593344L128Y75L4A2
3378b7831L5271201909L4 5648566923460 348LLOY5Y32LLYA2133T3L072L024T1YL273 724547
00bb0E31L5584L7484815209209628292540917153643L7892590300113305305488204kLE52138
4146951941511609433057270365759591595309218611 7381932611 7931051165480 744623799
E27495k7351885752724491L22793418301194912

Application shutting down---.

Main() MR {EFunc<int, string>Z8WIH— A EBIE, Ef8mPicalculator.
Calculate(int digits).

#E, %8 HBeginInvoke (), XANJrikfER B LR — %R LRI
PiCalculator. Calculate()Jik, JHarBBEI, SKFE—K, HAMARSMAT LRI
BT, EARPI, FAIHESFFFPicalculator. Calculate() J7ikSe AT TEN A1) B4

Fe Al I{EasyncResult |- {# H{IAsyncResult.AsyncWaitHandle.Waitone () 3645 1H ZHEM
WRE—X GAPMIRHEAIALE—FE. XFE—, PiCalculator.Calculate() Fri:fgheT
—Fb, RIS ERE R TR — M5 .

Frrmk S LUG, AR endInvoke() . FIETAHAPMIIIL—FE, WA
[n]EndInvoke ()& 51l HiBeginInvoke () B iR [P A9~ IAsyncResult 8| FHAHIEIH 51 H .
EZABI, EndInvoke ()P PHZE, PIAFRA HEwhilefEEfA bR, HAALRE
2k 157 18 JHEndInvoke () .

AT BAC-5H ) 1438 — A FEEOF IR ] — A Func<int, string>fy%
Yo e RFCAM B REEZACTE T, BRI A g ) HbriA IR 50— 3 .
HFAREAPMEBIHIARKE, S5EPE AR AR BTl T . g — P SoutRliref
ZAZAERAY, MEC2F R, (XA HoE B {8 9% Fl AFuncaAction, [
MZBIAFRVFEZE I 28 EF H refRlout{Z11FF. )

System.IAsyncResult UpdateHandler.BeginInvoke(
Object[] data, ref object value, out string text

AsyncCallback callback, object @object);

delegate bool UpdateHandlerFunc
object|[] data, ref object value, out string text);

bool UpdateHandler.EndInvoke(
ref object value, out text);

EC-2 BeginInvoke()FIEndInvoke () ERES I HIFR

5 T %ivM)AsyncCallbackfllobject 224, BeginInvoke() /- FNZEFES: 2 FPUELHY .
fIAasyncResultiR[E{EAH{L, FfEINAYZE0G N T8 T —A BT EE RS 2008
HEAPMZEL . 25{Llih, EndInvoke () ikt fIELG%E AUCAL, HAH HHBl rHihS
. H Tobject[ 1AM —00IN . FrLUEATEEndInvoke () ik Bl Boh., T
EndInvoke () 7ikgii— N mA A, BrLlERR EHE U R G ZSHEA) R [E{E P AL .
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H T ETH a0 & Cog e pl H it 527 0 AU Hl (BeginInvoke () A
EndInvoke() 5%, FrLLLLEZE 7 =0 AR ik ( JCHRAAEZS %E FuncfllAction 4L Y
) . #RAHLEES. Btz sb, UEHE T LUE ARl 58 5 S —A i, Tig
APIRY A B AMSE e .

ETPLZHI, HH R HHEA L AR TRERAESEBE, TLUHEN—1APIK
AR F SRR, —RESEHE. B, FETPLu )G, BRIER AT
5 .NET 3.5F1 B HAHELRAR AR ZE . 75 0 S5 b Z 40 OB A2 T,

C3 ETEHMRLSHEKX (EAP) "

i T — BERE 6 7 Rl —MES ;. — BIREEFORRSREEH, wim) 8 2 85
F TAESE. XFEEOE T REME AT LA S oA Te ., BARIZEIR W, ShaEd s
K, HHFAREWE—FRPE. 5N LOENEE2ETFEFNRS#EK ( Event-based
Asynchronous Pattern, EAP) . iZfEAJC HiEGKABLETTH 59 THE.

W FHEAPH) ik H AAT LIAsyncZE R £ FK, iR [ulvoid, iy HiZAToutZ: 4. EAPJ;
RN A BRI — 1 objecta(iZ VE4, Hp s T HIAMAZTEN . 5520 TIECEKN
WA, WERF TAETPIEGH , IBAHBHAE RN HUHbrE . B, BE—1EAPJ
LBV Rpit e E NI ETF M stringiR 0], J7ik % 2L AT RE A

void CalculateAsync(int digits)

D)

void CalculateAsync(
int digits, nhject state, CancellationToken ct)

XA AREARE D ¢ g5 L IR e iR R 2R M)~ Task<string>,
nEE R T RE R . R, EAP HikRAERA IR MHE.

HBIAERA A WE BT FEET 0 T W AR
16 EAPF L0 3 0] CHR O B G i — ST BRI, RIS ik, FitHF G R
B TAYEIRRR; S TAESE MGz S, BRI TRy . (%4 b BRIy i) S iF
L2 IFNFRFE, B kiR 00 iy F 09 HAtEf A HE S, et iEm
FIRRALIRE . A KAE 70 5 B LA A B R R A RS . (EBAETE, 4K
i Task&} Qe HEaY (5 QBRI B R e Se 2okdefit. )

FRISIF BAC-8 IR 1 Al 2 TAE S50 S5 ULV DEAP 7 i SCBUAN T R AE . EAP
JiiECalculateAsync<TState>( ) K Hk ["CalculateCompleted®iff:. S iktld— 1%
( BRIATEMZRFR I TR ZEFE FigtT ) RPUTIH . AR FREGAEAE 55 Sl & i

fllasync/awaitfifel, FA IAVER A Seqih S 25 S b A0 A B s e 27 U7 1 — RO R 4k
iT. AT M TaskschedulerZSiFaR S 32, i FiXafEh SN, BrLl 4k
BREAEDE LT (e ol F2eRek ) . FRrLUCHIERC-8 1 /o A E T3
Y .

T ZWJoeDuff¥ i) Concurrent Programming on Windows ( Addison-Wesley, 2009 ) , 55421~42601.
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using System;

using System.ComponentModel;

using System.Threading;

using System.Threading.Tasks;

using AddisonWesley.Michaelis.EssentialCSharp.Shared;

partial class PiCalculation
{

public veid CalculateAsync<TState>(
int digits,
CancellationToken cancelToken
= default(CancellationToken),
TState userState
= default(TState))

SynchronizationContext.
SetSynchronizationContext(
AsyncOperationManager.
SynchronizationContext);

/S Ensure the continuation runs on the current thread, and that
S/ therefore the event will be raised on the same thread that
// called this method in the first place.
TaskScheduler scheduler =
TaskScheduler.
FromCurrentSynchronizationContext();
Task.Run(
() =>
{
return PiCalculator.Calculate(digits);
}, cancelToken)
.ContinueWith(
continueTask =>
{

Exception exception =
continueTask.Exception == null ?
continueTask.Exception
continueTask.Exception.

InnerException;

CalculateCompleted(
typeof(PiCalculator),
new CalculateCompletedEventArgs(

continueTask.Result,
exception,
cancelToken.IsCancellationRequested,
userstate));

}» scheduler);

}

public event
EventHandler<CalculateCompletedEventArgs>
CalculateCompleted = delegate { };

public class CalculateCompletedEventArgs
: AsyncCompletedEventArgs
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{
public CalculateCompletedEventArgs(
string value,
Exception error,
bool cancelled,
object userState) : base(
error, cancelled, userState)
{
Result = value;
} .
public string Result { get; private set; }
}

majrd, EAPH LSRR ME G K EZE TR S 8E. XFHREAOUEREE MES55E
R, RWCECEGH AR E R, AR RAE T EERE ST, ISRUTT 22 A B ae al A 55 e 3%
BORKERET T S AARER I, XAThEEAER A M. bk, EAPT i REUIbRiES
A5 771 5ProgressChangedEventHandlerZ s AV [ ProgressChanged 344 7 HE -

{E&, EAPH LB HAN G — AR L B 5, MASREFRASR T . XA LA S 32
RN IEERAE, PR R T LLFAS ] () SL 45 GHK

C.4 Background Workert&zX,

AESR LR MR S RBLE LR A 55— BisC ikBackground Workeri#sX, ‘& EEAPIYFF
RSCEL. NET Framework 2.0 ( J2 8 SRS ) %1 1001 T — BackgroundWorkerZE ek 7iX
P A e

RIS S C-9 R XA A — M0 1. EFRFE T Rei{E B8 & B {7 %L .

AL;EHRC-9 {#ABackground Workerf& =,

using System;

using System.Threading;
using System.ComponentModel;
using System.Text;

public class PiCalculator
{
public static BackgroundWorker calculationWorker =
new BackgroundWorker();
public static AutoResetEvent resetEvent =
new AutoResetEvent(false);

public static void Main()

{
int digitCount;

Console.Write(
"Enter the number of digits to calculate:");
if (int.TryParse(
Console.ReadLine(), out digitCount))
{
Console.WriteLine("ENTER to cancel”);
S/ c# 2.8 Syntax for registering delegates
calculationWorker.DoWork += CalculatePi;
// Register the ProgressChanged callback
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calculationWorker.ProgressChanged +=
UpdateDisplayWithMoreDigits;

calculationWorker.WorkerReportsProgress =
true;

TPL#CH 5.0z A& 5643

7/ Register a callback for when the calculation completes

calculationWorker.RunWorkerCompleted +=

new RunWorkerCompletedEventHandler(
Complete);
calculationWorker.

WorkersupportsCancellation = true;

// Begin calculating pi for up to digitlount digits

calculationWorker.RunWorkerasync(
digitCount);

Console.ReadLine();

// If cancel is called after the colculation

/7 has completed it doesn't matter.
calculationWorker.CancelAsync();
// Wait for Complete() to run.
resetEvent.WaitOne();

}
else
{
Console.WritelLine(
"The value entered is an invalid integer.");
}

private static void CalculatePi(

{

object sender, DoWorkEventArgs eventArgs)

int digits = (int)eventArgs.Argument;
StringBuilder pi =

new StringBuilder("3.", digits + 2);
calculationWorker.ReportProgress(

@, pi.ToString());

/7 Calculate rest of pi,
if (digits > @)
{

if required

for (int i = 8; i < digits; i += 9)
{
/S Calculate next
int nextDigit =
PiDigitCalculator.StartingAt(
i+ 1);
int digitCount =
Math.Min(digits - i, 9);
string ds =
string.Format("{@:D09}", nextDigit);
pi.Append(ds.Substring(@, digitCount));

1 decimal places

/Y Show current progress
calculationWorker.ReportProgress(
@, ds.Substring(@, digitCount));

// Check for cancellation
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if (
calculationWorker.CancellationPending)

{

// Need to set Cancel if you need to

// distinguish how a worker thread completed

f/ i.e., by checking
//RuniWorkerCompletedEventArgs. Cancel Led

eventArgs.Cancel = true;

break;

}

eventArgs.Result = pi.ToString();
}

private static void UpdateDisplayWithMoreDigits(

object sender,
ProgressChangedEventArgs eventArgs)

string digits = (string)eventArgs.UserState;

Console.Write(digits);

static void Complete(
object sender,
RunWorkerCompletedEventArgs eventArgs)

{
e

}
}
public class PiDigitCalculator
{

FF waa
}

C.41 #3XHEL

i 7 Background WorkerfixUAY L FEL1 T .

(1) JMBackgroundWorker.DoWork S EMHHCHTEE T ik, TEAHI, ESHTH]
ZATIESS At caleulateri () (8 FH

(2) b 7@tk A5, % %BackgroundWorker. ProgressChangedff#—/~
fililfr %% . JfF¥$BackgroundWorker.WorkerReportsProgressix #rtrue. {EfCHS{EHC-21,
UpdateDisplay WithMoreDigits ()% %7k 9 2 M EN AT I S iR .

(3) %Backgrnundwurker.RunwnrkEr‘CumpletEd$'-’fﬁFi’£J‘|ﬂ' - F51E ( Complete() ) .

(4) }WorkerSupportsCancellation @t BRI DL FFEUGE —1MRE. Htruef
iz @t LL G, AfBackgroundWorker.CancelAsyncfl) i H ¥k < iz B DoWorkEventArgs.

CancellationPendingkriits.
(5) fFpoWorkig{itfy) /it (calculatePi() ) N, FKi¥rDoWorkEventArgs.
CancellationPending®ME(E, FFTEE AtruelliB H /i
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(6) —UIEPixEIF 2k, JiHBackgroundWorker . RunWorkerAsync(), JfiRfitBiiles
i€ DoWork () /7 L — M RESEOCIF UG THE.

gLl FANFIRZ )G, Background Workerfi AUt b IR A S F®E . B, hTE
AP FARE—FIEAP, FrLARAE 7 ouhit B s A0/, WholiE T, ARETEAEE ik bl
HE. A, DoWork()J5id:hiiE{i§—-System.ComponentModel.DoWorkEventHandlerZs
&, JG&EPHobject fiDoWorkEventArgs ERYMY 25, WIARTEN AR X HERY, MIFE 1
A PR E——RIRE A L Ol AR 3 H 08 . 5 0 2 el S5 i it 7 B 10 %
%, At X H 8 37 Background WorkerfSa i F2 7 Sk 4 Tl .

C4.2 RELAIE

JG G TAEE (worker ) 2BFE BT, WEREAARAFERY, RunWorkerCompleted
Z=HEfRunWorkerCompletedEventArgs Z 4 Error B2 ¥ 1% B K ExceptionSEfi], AL,
%% .C-10i# L fERunWorkerComp leted ] if A FE 2L E rror J@ {42 It 5 5 AL BRAIL .

RIGFRC-10 NI(EHRLERLERLENRE

rrrrr

static void Complete(

object sender, RunWorkerCompletedEventArgs eventArgs)
{

Console.Writeline();

if (eventArgs.Cancelled)

{

Console.WritelLine("Cancelled");

}
else if (eventArgs.Error != null)

{
/S IMPORTANT: check error to retrieve any exceptions.
Console.WritelLine(
"ERROR: {@}", eventArgs.Error.Message);
}

else

{

Console . WriteLine("Finished");

}

resetEvent.Set();

}
7

(& —F S5 RunWorkerCompleted|u| Jf] N #% fEeventArgs .Error, X— SR EHIE &
mj, Sk —3 2R SR A4 AppDomain,,

C.5 Windows Ul%R#E

i flisystem.Windows.FormsfilSystem.Windowsfir £ %5 MK AT H P fm (UL) Ak
i, e AR ), 8185kt , Microsoft Windows$efE R 45 {di FH 1) 2 26 f2
(. ZEF54 B AL B P . X R IR BB AR D P A, SRR
LR FR0N A s Al Windowsil BR A% . FUF, T TAPTEIA TREZEAT 55 )45 H] 1]
W FF3C, Frllawait#ika 2z S H0 1 FH ol LA ditiE UL APL, A FIHELCS 8 H Bk 25
UIZE R ), Wepiny e, CHLLATOORR AT SRR I, MR, b T EUIZRRE IS ULy
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i, FEShWindowsT AFIWPE AP FFEAY E H 1B 5,
C.5.1 WindowsE& &

HEfTWindows B R FERT, W TREETRFEN LD LB UTEE, 72
H-— T4 InvokeRequired/@tt:, HMrE ST EHITENELM ( marshaling ) . IR
InvokeRequirediZ[utrue, FHF; &L, o[ — A Invoke() LI, H
Invoke () fENHRICIE el #l2 G i InvokeRequired , {H B A RCR M fild 2 2 A e XRS5
XA EPE . (RIS RC-1 1E R T XML

Ri3FLEC-11 #idInvoke()ihiE AR E

using System;

using System.Drawing;

using System.Threading;
using System.Windows.Forms;

class Program : Form

{
private System.Windows.Forms.ProgressBar _ProgressBar;
[STAThread]
static void Main()
{
Application.Run(new Program());
}
public Program()
{
InitializeComponent();
// Use Task.Factory.S5tartNew for .NET 4.8
Task task = Task.Run((Action)Increment);
}
void UpdateProgressBar()
{
if (_ProgressBar.InvokeRequired)
{
MethodInvoker updateProgressBar =
UpdateProgressBar;
_ProgressBar.BeginInvoke(updateProgressBar);
}
else
{
_ProgressBar.Increment(1);
}
}

private void Increment()

{
for (int i = @; 1 < 188; i++)
{
UpdateProgressBar();
Thread.Sleep(188);
h

if (InvokeReguired)
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// Close cannot be called directly from a non-UT thread.
Invoke(new MethodInvoker(Close));

}

else

{
Close();

}
}

private void InitializeComponent()

{
_ProgressBar = new ProgressBar();
SuspendLayout();

_ProgressBar.Location = new Point(13, 17);
_ProgressBar.Size = new 5ize(267, 19);

ClientSize = new Size(292, 53);
Controls.Add(this. ProgressBar);

Text = "Multithreading in Windows Forms";
ResumelLayout(false);

REAMBRFZER—ME0, Kpad—PRER, HERXSEITK. HERERE
HarZabf, MiEHER S,

ISR C-1 1P R, AR fE InvokeRequired UK, WIRIE [ true, WilG I8 H
FLEBIUIZERE . EPPMEN T, XA PRERW 22 34k —1-MethodInvokerZEFE, ARG
W XN ZTFetE 4 Invoke () . HFHEES 55— ANELETEE R S80S FE, Prilel Ll
BeginInvoke()fllEndInvoke () ¥k T 41 H .

Invoke(). BeginInvoke() . EndInvoke()flInvokeRequiredfi iy T System.
ComponentModel.ISynchronizeInvokedE 1 EE 51, 1ZfE I HSystem.Windows.Forms.
ControlSLHL, FTfTWindowsTd {44 81 M X Control 2SR A1) .

C.5.2 Windows Presentation Foundation ( WPF )

h TAEWPFF & LB ME M S ERE, W EREAAFEN M. WPF{
4 hCurrent SR R, 002 DispatcherObject, HSystem.Windows.
ApplicationZliiiifit_ {EDispatcherObject | iffi HCheckAccess (), RH %6 T TEWindowsHd
B4 i H InvokeRequired

AAGTH BRC- 12— ZASUIACt ionb SO T 1 iR . PR SV U0 — A~ e
HUHATRZHMTTER, N T JHUIAction. Invoke(), Ff4%id — M ZA KAV FHETUIK
G, fEInvoke()Hr, SEFGEUFERI R, MR ETEEENEATE, JFVE AR R .

KBFEC-12 REHWFARARPARENR

using System;
using System.Windows;
using System.Windows.Threading;

public static class UIAction
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public static void Invoke<T>(
Action<T> action, T parameter)

{
Invoke(() =» action(parameter));
}
public static void Invoke(Action action)
{
DispatcherObject dispatcher =
Application.Current;
if (dispatcher == null
|| dispatcher.CheckAccess()
|| dispatcher.Dispatcher == null
)
{
action();
}
else
{
SateInvoke(action);
}
}

/7 We want to catch all exceptions here s50 we can rethrow
private static void SafelInvoke(Action action)

{
Exception exceptionThrown = null;
Action target = () =>
{
try
{
action();
}
catch (Exception exception)
{
exceptionThrown = exception;
+
s
Application.Current.Dispatcher.Invoke(target);
if (exceptionThrown != null)
{
// Use ExceptionDispatchInfo.Throw() for .NET 4.5+
throw exceptionThrown;
}
}

EARISHE SC- 120, UlActionf)— NEIAMATHRER: “FE" UL D REL 4 04E
il 5% . Safelnvoke(VKFilf=R BT A ZHE U H BB 4L 5] — ury/catchBop . SRS E —4 5
W, MBS, LR TSGR RHEH RN EH I A'E . X2k, UlActionstHE
WEG 5 | R AEUIZRE | AL I S5



kD =
C# 5.0 async/awaithi
X Z 00 ik gy

% 9B T W Task. Delay OV A it i 886 . NET 4.5 Rl LA{#E H JLANH
Bl as2s, flffSystem.Windows.Forms.Timer , System.Timers.TimerflISystem.
Threading.Timer

{EZ )i System. Windows . Forms. TimerfJif{E, JF& MG EILERITHRE—TEE
P (rich client) H P SREP R T EVEAIE TR FREBEIE 4 L, FF “RHE” &
R AT o SR, EEREEM 5 H P S A2 B AR vh 2o s ik o 544

B TEE ERAET #H{EL. System.Timers. Timerf&System. Threading. Timer(f){uE58
SEATHThEEM S . HAfHhif, System.Threading.TimerA~ji:M System.ComponentModel.
Component{R4:= 1), FFLIASHEVE AHHUEA 2% ( ZHiF A 250 2 S HlSystem. ComponentModel.
IContainer ) HHE)— 1AM EH . B — 1 IKAE T, System.Threading. Timer it i M J55h
s 0 ) K A U P (5538 MRAS (—objectBAK) . HUBIK HIE
RIBLAEAPIAYfE FH |, System.Timers.Timer & f—ANE 0%, i LR A 5 245 o7 LW —
Yo Jeitsystem. Timers. Timerih ZSystem. Threading. Timer# i it ml ZEAR &5 2525 (1) iF
thfdifl, {HSystem.Timers.Timerfl & —MEFXR ., XAFERUIZE., Rtk 4, A
I AR AR Rk R . RD- 1 X S Rhitaet 2Rk T T AAAE.

xD-1 EFhitetERITheREXTEE

R - | System.Tiners. | System. Threading. | System.windows.
| Timer Timer Forms.Timer
W RFE T SRSl 2 1S R A B (T 2% = 7 i
ERF AL PR Y [a] i & &5 )
MH SR R 26 FE 2ET el i it = i
SRFEWindows T (AL B8 HERL R & )
BEOE— T B BRIR G P aETT = i i
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R
s | Svsten.Tiners. | Systen.Threading. | ysten.Mindows.
Timer Timer Forms.Timer

FRAHEEA SN T RS b b A 2 m] o T i
M IDisposable R i B
S A el A S L[] i £ e i
] SN FH R SN 34 A i ) R Jit it
F{FfIComponent, n|74NTE—T~IContainerH B 5 i

1 H PR geTE{d HSystem.Windows . Forms . Timer&— N FH YR A 6. HE—2EF
R, fEH P FRZRRR ESE T — I R A T RERER — 1T i 2%y amfre) . (B
it b, TR T RS S R AR EER . AR T REIE AL THCRIRZE. ) &2
FHAMNFA I EE, BN ERESEIFAR. BRWTFESFENL 1 IContainerth, AN
EWiZEESystem. Timers . Timer . 881, {RUIA T 2% 0 System. Timers. Timer{HE,
AR INIEPESysten. Threading. Timer , [K 4 — MR RGE R LA LB

(CI% 3 B D- 1 FCHS i B D-247 58 2~ 1 e {8 HSystem. Timers. TimerflSystem.
Threading.Timer, PHECICIGAER ML, #ZFFfEusingifif) P aLBife, AoPIE &R
IDispose, MEZfCAGAVHIHZES—H, WSED-1FR. fAISE R R 5 — N HEEs G
BRIl bRic, M HSH TS ad ik 8. — B S5eRk, A RIE T 28 2R R A EMain
5 DR AT 2 gk i

RfEBAD-1 {FBSystem.Timers.Timer

using System;

using System.Timers;

using System.Threading;
/7 Because Timer exists in both the System.Timers and
// System. Threading namespaces, you disambiguate "Timer"
/7 using an alias directive.

using Timer = System.Timers.Timer;

class UsingSystemTimersTimer
{
private static int _Count=8;
private static readonly ManualResetEvent _ResetEvent =
new ManualResetEvent(false);
private static int _AlarmThreadId;

public static wvoid Main()

{
using( Timer timer = new Timer() )

{
J/ Initialize Timer
timer.AutoReset = true;
timer.Interval = 1800;
timer.Elapsed +=
new ElapsedEventHandler(Alarm);

timer.S5tart(};

‘Y Wait for Alarm to fire for the 16th time.
_ResetEvent.WaitOne();
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/¢ Verify that the thread executing the alarm

/7 Is different from the thread executing Main

if(_AlarmThreadId == '
Thread.CurrentThread.ManagedThreadId)

{
throw new ApplicationException|
"Thread Ids are the same.");
}
if(_Count < 9)
{
throw new ApplicationException(
" _Count ¢ 9");
};
Console.WritelLine(
"(Alarm Thread Id) {@} != {1} (Main Thread Id)",
_AlarmThreadId,
Thread.CurrentThread.ManagedThreadld);
Console.WritelLine(

"Final Count = {8}", _Count);

}

static void Alarm(
object sender, ElapsedEventArgs eventArgs)

{

_Count++;

Console.WritelLine("{@®}:- {1}",
eventArgs.SignalTime.ToString("T"),
_Count);

if (_Count >= 9)

{

_AlarmThreadId =
Thread.CurrentThread.ManagedThreadId;
_ResetEvent.Set();
}
}

TEFCF eD-14, ASystem.ThreadingfliSystem. TimersHMii ] [ usingdg4., iX{liTimer
SEIARIS ARG, BrLL, B 522 Timer iR A HD EjSystem. Timers . Timer S HGER S .
System.Threading. Timer{HiS{ LX) —F AU, € SUiFH R a5 AR U] & ZeFefun
J&x] [ o
RAEHD-2 {EMSystem.Threading.Timer

using System;
using System.Threading;

class UsingSystemThreadingTimer
{
private static int _Count=e;
private static readonly AutoResetEvent _ResetEvent =
new AutoResetEvent(false);
private static int _AlarmThreadld;

public static wvoid Main()
{
// Timer(cal lLback, state, dueTime, period)
using( Timer timer =
new Timer(Alarm, null, @, 10@0) )
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SS Wait for Alarm to fire for the 18th time.
_ResetEvent.WaitOne(); )
}

J/ Verify that the thread executing the alarm
// 1s different from the thread executing Main
if(_AlarmThreadld ==
Thread.CurrentThread.ManagedThreadlId)

{

throw new ApplicationException(
"Thread Ids are the same.");

}

if(_Count < 9)

{
throw new ApplicationException(

" _Count < 9");

i

Console.WritelLine( .
“(Alarm Thread Id) {8} != {1} (Main Thread Id)",
_AlarmThreadId,
Thread.CurrentThread.ManagedThreadlId);

Console.WritelLine(

"Final Count = {8}", Count);
}
static void Alarm(object state)
{

_Count++;

Console.WriteLine("{@}:- {1}",
DateTime.Now.ToString("T"),
_Count);

if (_Count >= 9)

{

_AlarmThreadId =
Thread.CurrentThread.ManagedThreadld,
_ResetEvent.Set();
}
}
}
HHD-1

12:19:3 AM:- 1
12:19:37 AN:- ¢
12:19:3&8 AM:- 3
12:19:39 AM:- Yy
12:19:40 AM:~- 5
12:19:41 AM:- &
12:19:42 AM:~ 7
12:19:43 AM:- 8
l2:19:44 AN:- 9
(Alarm Thread Id)
Final Count = 9§

4 !'= 1 (Main Thread Id)

{ESystem.Threading. TimerSEfifbZ 5, wILLilidChange () J7 ik B0 g A S sl i)
)R R b . (B, ANGELESCfb 2 s e el A i 2% . EEHE X AR N, 2
A~ L]
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