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1. CHRITimerf&tr

1.1, hRIE=HA

AL http://blog.csdn.net/BusyDonkey/article/details/5327665
Y #AE#: BusyDonkey

1.2, AR¥F
1E CHHELIAEAR 3 4> Timer 2K:

® System.Windows.Forms.Timer
® System.Threading.Timer
® System.Timers. Timer

X =AN Timer FA8 K Z % System.Windows.Forms. Timer CL /R #GK T, ME— 3R E U815l
FE XA Timer £EIUK Timer. Tick SEAF (5, S A0 R BUR AERE 7 F4A2 EHATHY, Bt
PAZE WinForm b1 H XA Timer 1R 77, FIN7E From BT 2448 R AERE P 48 6
@, AL Tick ML Kb al LA Form ERIFTE IE03HT 81, A4i& % WinForm
PRI AR 2 4 ) i

1. Timer i&1T K% L#L & System. Threading. ThreadPool

7E X B O 42 B ThreadPool ( 28 F£ b ) A& [A 24, System.Threading. Timer #il
System.Timers. Timer & 1T (A% Co#B & ZeFEith,  Timer 45 21 171 B I (8] )5 2 380% S 44,
L B R LR R R SR AT X S AR S PR A, Timer B 3REUZRFE A TAE #2048 T LRFE R BE,
B —E N5 Bl 2 S URZREit . “ RINAERUR 1S EEE AT XS L N R 38, RRATLR
SRV RFENLIE, R GIR T, BRI TR T ARSUE AT IR R B ek #, %
SYHC T SR SE LRI B R BE X LHEBN GRAE RGLFEERBATD 7, HE DAL BAE LR T,
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G RAT A IR RERE AT 20 2, BOF SRR 2 A FRPIRES

D aRARRIAEA LT, A i S Ein] DA 2002, A S8 AT BLoy
® <I>ZFRMBIAEA T IRERE, WA Bl LI
O  <2>LFRIACKINAE A LAE T, (H2 NG HiE BRI i, A LRI AT 58 R
T BT DLR I BT 2R
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7£ .NET Framework [f] LLJG fRAS HAf g 2 T 0

® <RI TAELREEUA S TR E MK TIELREE, Hawis RSB
H|l—HZ% T %, HEEREPAT TSR

W2 LTsE s 7 LR A R K AR, HSO8AH N2 WAL A XA S

FRA A

N TR Sehr B IR AR RS M F RE PG R KL EE, XM
fE.net framework TG BRIME, X ANERMMERRIEIRTHEHLECERE, 2 AR LA
ThreadPool.GetMaxThreads & [A] 2§ F2 yth 24 A7 i K T 1E 26 #2 %, R 7] DL A
ThreadPool.SetMaxThreads 15 & Z&F2 1t >4 A1 i K TAEZRFE%L
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using System;

using System. Collections. Generic;

using System. Text;

using System. Threading;

namespace ConsoleApplicationl

{

class Program
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static int 1 = 1;

static int MaxThreadCount = 800;

static void OutPut (object obj)

{

Console. Write ("/rHiEF T {0} D LAELFE", i);

i++;

Thread. Sleep (100000000) ; // & — MR MEERFIS A],  LERFAS IS I AAEH— BHAT
1

static void Main(string[] args)
{

int j;

Console. Write ("/& 75 5 H 150075 N 4 A2 LAORIE HT 500N e FEAE oAb rh RS i AT 2R (Y/N) 27) 5
//IRIX BN, B AT ANMESS 2 &R BN TN 42 (W] LU ThreadPool. GetMinThreadsf3 3 %
GBI IR /INT R AR ECN2) BB RIS B 2, SRT B T SRR S A7 I TR KRN S B CA Tl B 2 FF
HRERE, &R SN ERENTH, 5 RS 55 Z AR g BT ARe, 0408 g i
AN BFRAEBAEN T HFEE KR A0 70 A IR (8] A ReAS B ER i BRI LR TR

string key = Console.ReadLine() ;

if (key.ToLower() == "y”)

ThreadPool. SetMinThreads (500, 10) ;

[/ E BRI A500, BEFRIRE Ik RG L IRTEER 00N AR Tt HEH, By et AN H
IEHIE T, LR AR g — /N TR FE. NET Framework 2@ HE—ANE[ER ], HE2E8, BUEH
FRAMSH T fig 224

int a, b;

ThreadPool. GetMaxThreads (out a, out b);

Console. WriteLine ("M ER NI K TAEZL 2% ~ + a. ToString() + ” (NN
s 1/0 485G 7 + b. ToString ) :

Console. WriteLine ("FF#E M £ 4 H i~ + MaxThreadCount. ToString () + "N TAEZEFE”) ;

for (j = 0; j <= MaxThreadCount — 1; j++)
//H T ThreadPool. GetMaxThreadsik [A] [ ER A 5z K TAFLEFE £ 9500 X AME ERLHE IR v SO TC B K ok
D) A R FE R K T-500/ N AR, 5002 J5 M ZRFE & 3t NRFEM IS8 FE A1, S5 R AT IHRI500
A BFEFEA BFEIAT 78 )5 R M T 55 15 BA S P AN B A
{
ThreadPool. QueueUserWorkItem (new WaitCallback (OutPut)) :
Thread. Sleep(10) ;

Console. ReadLine() ;
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2. System.Threading.Timer

W T RARM, BETLATFGA TS Timer, X B IRAT15EM System.Threading. Timer JF44,
System.Threading. Timer )4 A ffl & 1 21 6] K I 18] 5 30w B SR I HAT A R eR 38, P47 1)
IO R B B ) 2R AR PR 2R FE, MR A B B — e L BN S AU T . EAE R
— A2 System.Threading. Timer 7£ G E% K5 SZRIFFAAHAT, ELln System. Threading. Timer
timer = new System.Threading.Timer(Excute, null, 0, 10); X &3 AT5E /56 10 ZH 4T
Excute BEA T Z R Z AR FHEBEAE] T, FAEIEARDIE kK.

using System;

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

using System. Threading;

using System. Diagnostics;

namespace ConsoleApplicationl

{

class UnSafeTimer

{
static int 1 = 0;
static System. Threading. Timer timer;
static object mylock = new object();
static int sleep;
static bool flag;

public static Stopwatch sw = new Stopwatch();

static void Excute(object obj)

{
Thread. CurrentThread. IsBackground = false;

int c;

lock (mylock)
{

it++;

if (c == 80)
{

timer. Dispose () ;

//PAT Dispose Ji Timer Bt HIEHFILRE T, (H2L A 228 Timmer S BUR I EA; HIB L HE
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sw. Stop () ;
}
if (c < 80)
Console. WriteLine ("Now:” + c. ToString()) ;
else
{
Console. WriteLine ("Now:” + c. ToString () + “——————————
+ sw.ElapsedMilliseconds. ToString ) + "Zf7);
}
if (flag)
{
Thread. Sleep (sleep) ; //FLAULERT [a] IALAY
}
else
{
if (i <= 80)
Thread. Sleep (sleep) ;//Hil 80 YKASALALHT 7] 111
}

public static void Init(int p sleep, bool p flag)

{

sleep = p sleep;

flag = p flag;

timer = new System. Threading. Timer (Excute, null, 0, 10);
}

class SafeTimer
{
static int i = 0;

static System. Threading. Timer timer;

static bool flag = true;

static object mylock = new object();

static void Excute(object obj)

Thread. CurrentThread. IsBackground = false;

lock (mylock)
{

Timer B.4 Dispose £} :”

AT R —— 8 TR S ER SR =
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if (!flag)
{

return;
}
i++;
if (i == 80)
{

timer. Dispose() ;
flag = false;
}

Console. WriteLine ("Now:” + i.ToString());

Thread. Sleep (1000) ; //FAL AL ] (4R

public static void Init()

{

timer = new System. Threading. Timer (Excute, null, 0, 10);

class Program

{
static void Main(string[] args)
{
Console. Write ("f2 M H %4777 (Y/N) ?7) ;
string key = Console.ReadLine() ;
if (key.ToLower() == "y”)
SafeTimer. Init () ;
else
{
Console. Write ("IN Tinmer WRZHELE 1055 F5 1] (7)1 ") ;
//EAIS B ELERGE T RT 80 AMESSHISATISIA], PUONAEFFI (BB, BEANME S AT LUBRSAT 58, B4
80 MESS ot A R 2 AL 55 7T LA S0 L 55 PAT 58 S RS O 2 AE, A iR 2 AR 55 AN b L 2t v
T BT (2R RE A S 2 S5 055 A0 B 1) FR A A 1)
string sleep = Console.ReadLine();
Console. Write ("HIH 1 80 MRS Timer FARMUIK IMLARTRAL T 75 ZAEFFRT 7] (Y/N) 27)
/X ERT LRI Y 503 N BRI (I A, & Timer WOR AR M IRBEERARLT, i Timer HIHH7ER
17 80 {XH Dispose Jim fiA FHBURHTHIZAL T
key = Console.ReadLine() ;
bool flag = false;

AL T K2 —— 8 TR SR SR = Gk WRK 8
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if (key.ToLower() == "y”)
{

flag = true;

UnSafeTimer. sw. Start () ;
UnSafeTimer. Init (Convert. ToInt32(sleep), flag);

Console. ReadLine() ;

EAMI LA T A Timer 925 UnSafeTimer 1 SafeTimer, PANSRIIACHE 1 R 8=
w2 Ad A Timer &:F% 10 ZFPHEHT Excute BR%L, Excute PRELE BoR S RTHATIIREL, 7E 80
YRR E L timer. Dispose() ik Timer 22 1 A8 F 8k i v F4F

HEAIK M UnSafeTimer

class UnSafeTimer

{
static int 1 = 0;
static System. Threading. Timer timer;
static object mylock = new object();
static int sleep;
static bool flag;

public static Stopwatch sw = new Stopwatch();

static void Excute(object obj)

{
Thread. CurrentThread. IsBackground = false;

int c;

lock (mylock)

{
it++;
c =1ij;
}
if (c == 80)
{

timer. Dispose () ;
/ /34T Dispose J& Timer B2 HIEHTINARE 1, (HZER 2% Tinmer TR 0 F 1 H LR

AT R —— 8 TR S ER SR = Y. MR 9
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sw. Stop () ;

if (c < 80)
Console.WriteLine ("Now:” + c. ToString()) ;
else
{
Console.WriteLine ("Now:” + c.ToString() + "——————— Timer B.4 Dispose ¥EIf:” +
sw. ElapsedMilliseconds. ToString () + "Zf");

}

if (flag)
{
Thread. Sleep (sleep) ;//FERIALERT [A] KA CHD

else

if (i <= 80)
Thread. Sleep (sleep) ;//Hll 80 XA A AL [R] (K14 AL

public static void Init(int p sleep, bool p flag)
{

sleep = p sleep;

flag = p flag;

timer = new System. Threading. Timer (Excute, null, 0, 10);

PRI APAT IR —IK, 7E AR B PAT L2 AL N, S50 ] 1000, H1iE T 80
ANEFESE Timer Tl RBUR MZFEIE N, ACSRIELE 80 RIS RIE TR, RS R ILE I
173 660 Z IR G A1E Nk (AARENIEEELE), HIEHT 80 MNEARMIN 8]y 10532 =P, KX
IEHAT IR BC O T IREIR) 80 WKk, [HISkAEARLE Timer ANYEW R 21416 77 v A2 1
timer.Dispose(), XA /& Dispose A 4EIR ? 2EIR I FEH 24T T 500 2k ? B4 FRATHK
AR, BATEHRIE T 80 NEFEE Timer FIRIR MLREE y, B OSMHFER, Fix
JE RS RIAAT I A1 /& 660 A AT, IXIR AR RAE IR, 41 Dispose 3 LEIR I [ i B
B AT 500 24k, BN 80 0 THIBEAN R A P FR 17 Hf () 7 AH ] (%) E SR BT[] PN 4 1 26 72
BNZgb, FOAJETH 500 2L AR ERE AT 1000 =80, B4R U e X
FE BT R AR A LA B SRR () (R KILHTE T 80 MNRARSG Timer FoIRUK HI LRk
y LI n 18182, #URBUDNIXANRED, BTG KA Z K N Dispose i1 -

WAz AW FATR XL RN S B IAT L2 T7 IR L N, SE45 6 5] 500,
HIE 1 80 MEFESE Timer FlRWOR LR I%E N,

AL T K2 —— 8 TR SR SR = Y. MR 10
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WAzt AW ? FATRIIXAEILAER NS B IAT L2 TTIEMRHEIE N, 247 ] 50,

i T 80 ML Timer AW Lk N

:A\FINDOWS\systen32icad

PATA B 3 AT 55 S5 I 18] (8D 22 AT A BB AR BBl D s e B 1) — A ERATT AN
R A, AT 80 URAESS FRIE AU (Al B ARk D, KRR, AR L 2Rt pr ki iy

BBATT LA BERAESS B A (8] ELRZ DR E 1T 80 AMEST HIPATIN 8], PR & AR i

AL DAk R —— 8 TR S B SR & Y. HRRZ 1
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(R, B MESS T AR AT 52, T84 80 AMT4S s 1. £ (14T 45 vl UL BT AT %%
PAT 5 Jo R (26 R , M R 22 R 55 AN b 25 2R R il v IS 3BT 1) 2R R 38 O 22 25 1 1 D B 1Y)
FIERTE], 10 Timer JANE £ GO LR HE AT 80 MESS R Rk, REERAHITE
timer.Dispose(), & Ht 2> &% 10 ZFPUR — IR MRS (8], AERT 80 IKAT A AT I 1R K ik A2
i, timer #I/EEH 80 IRATL45 A4 /AT Dispose, #44T Dispose Ji timer Hi AN HIFHE T,
{E 2 T B BT 80 YUAT-2% HAH IR 1AL R, A4 timer B4 TERT 80 AT 5% FF 15 (4 IS 1) P i % sk
EADVA: R 87/ o b R L N e el e S A N VA g R SR TR A
System.Threading. Timer ¢ AL HUTH L FE M SR BA S R 2 R HEEL, BT DL 30400 ]
A, 80 K JEHAT TS E % .

1t A A timer.Dispose()>K 2% 1t Timer #UK FAF A 241, FrLLE T AN 2 A AT HLE]

class SafeTimer

{
static int i = 0;

static System. Threading. Timer timer;

static bool flag = true;

static object mylock = new object();

static void Excute(object obj)

{

Thread. CurrentThread. IsBackground = false;

lock (mylock)
{
if (Iflag)
{

return;

i++;

if (i == 80)

{
timer. Dispose() ;
flag = false;

}

Console.WriteLine ("Now:” + i.ToString()) ;

Thread. Sleep (1000) ; //FEFL ¢ st [a] (114 AL

AL T K2 —— 8 TR SR SR = Y. MR 12
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public static void Init()

{

timer = new System. Threading. Timer (Excute, null, 0, 10);

ZARPEATH T/ bool A AF & flag K AW 4T & EHATE] 80 X T, ATH 80
W Ja s flag B A false, #RJ5 timer.Dispose, X BARTS5IE R ELZPATIR Z B Z H T flag
A false, Excute BRE—FFaamtfi 7 FIWr flag oy false 237 B1IE H, Excute pR%L 80 K5 HHY
THAPAT T

3. System.Timers.Timer

78 L )5t 3041 3 System. Threading. Timer fRAN %24, BIMEifE 247162,
A LEFAEm N R EE 80 K5 v ZIE ik BT LT 0, (HA2 2R T ReEAD

R
VI

=

FT CAAS N B HE A8 BLAE 4411 System. Timers. Timer,System. Timers. Timer kS0 31
System.Threading.Timer ZA%, ME— JLALAS [F] B 5 2 :

® MG EAIE, MG KT DA A S A, R BLAR N w5 JR] R I ]
System.Timers. Timer timer = new System.Timers.Timer(10);

® U N PR R WA N e A AR M i& e8 K b i E - timerElapsed +=  new
ElapsedEventHandler(timer_Elapsed);

® B System.Timers.Timer Xf % J5fh A< B sh 4T, FEIHA  timer.Start() ¢ &
timer.Enabled = true K83,  timer.Start() [ P 38 R B4 /& 132 & timer.Enabled = true

® il timer.Stop()Ek# timer.Enabled = false {2 155] % Elapsed ZfF, timer.Stop()f A
R BHL /2 1 B timer.Enabled = false, ¢ H %[ /2 timer.Enabled = false f5 <3 HUH 2k A2t
Hh 2 S A S R R AT S5 BT

ARG AT

using System;

using System. Collections. Generic;
using System. Ling;

using System. Text;

using System. Timers;

using System. Threading;

namespace ConsoleApplication2
{
class UnSafeTimer

{

static int i = 0;

AT R —— 8 TR S ER SR = Y. MR 13
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static System. Timers. Timer timer;

static object mylock = new object();

public static void Init()

{
timer = new System. Timers. Timer (10) ;
timer. Elapsed += new ElapsedEventHandler (timer Elapsed) ;
timer. Start () :

}

static void timer Elapsed(object sender, ElapsedEventArgs e)
{
Thread. CurrentThread. IsBackground = false;

int c;

lock (mylock)

Console. WriteLine ("Now:” + i.ToString());

if (c == 80)
{
timer. Stop() ;

// AN F] System. Timers. Timer FIAYEHLHIEL System. Threading. Timer 5%, it EAN LKAV R
Timer Wi 2 2 PUAT — PR GRAERTS R AT I 23047 3 81 5 82), $E W] Stop JyAAE W & Timer [ Enable
N false JGAMLAE Timer AFRECR WS AT, EHOH | AFEBEAEAIIH EAFRA LRI ES, ETHRE
PAT I PRS- FA NN FE Stop AT ISR 29— BUN (B4 Timer 1) Enable W #E N false, iX
BN TH) 22 A1 K — PIAME S 3RS T AR TT a6 4T

}

Thread. Sleep (1000) ;
/ /AT 1000 ZAPBUALIN (B (AR, . X B ASERRIN (A H € 1 80 (th TRA LU I 252 81
5 82+ 83) MESSHIHATI 0], [KIGSEAR I (B, AR MESS BT DUBERIAT €, B4 80 AMESS hmt A bk
2 BIAE S5 0] LU BT A 55 AT 58 Jo BRI 2 A, A7 i8R 22 B AF 55 A8 0 25 2000 R VA T 1 B Rkt o 22
SEA A H A I (]
}

class SafeTimer

{

AL T K2 —— 8 TR SR SR = Gl MR 14
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static int i = 0;

static System. Timers. Timer timer;

static bool flag = true;

static object mylock = new object();

public static void Init()

{
timer = new System. Timers. Timer (10) ;
timer. Elapsed += new ElapsedEventHandler (timer Elapsed) ;
timer. Start () ;

}

static void timer Elapsed(object sender, ElapsedEventArgs e)

{

Thread. CurrentThread. IsBackground = false;

lock (mylock)

{
if (Iflag)
{
return;
}
it+;
Console. WriteLine ("Now:” + i.ToString());
if (i == 80)
{
timer. Stop () ;
flag = false;
}
}

Thread. Sleep (1000) ;//[f] UnSafeTimer

class Program

static void Main(string[] args)

{
Console. Write (" 2514 H %24 Timer> (Y/N)?7) :
string Key = Console.ReadLine() ;

AT R —— 8 TR S ER SR = Y. MR
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if (Key.ToLower() == "y”)
SafeTimer. Init () ;
else

UnSafeTimer. Init () ;

Console. ReadLine() ;

IX/NMEF 1 System.Threading. Timer ZA4%, X B 43 4% 435 SafeTimer FIAN 224235
UnSafeTimer, J5i K& timer.Stop() A /> V(1) 4B 1R i) [8] A I AF 55 2> 34T 21 81~83, {H2 gt H 2 A
LATNFEME R E ZHAT ILIK, A% System.Threading. Timer 2347 L HX...

Fr LAFRIX B 2 HEFE R A% A System. Timers. Timer o

AT R —— 8 TR S ER SR = Y. MR 16
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2. TimerGfl#FE

2.1, hR#R=HRR

EE i Ab: http://www.cnblogs.com/codingsilence/articles/1205734.html
Y EAF#: codingsilence

2.2, ARER

KA AKRT Timer (617, FATREIE DM B H N HRES, A Timer X5k T
i/~ B OE I R R A R BeoE R, ERIE ¥ Timer 42 1F.

Timer X G LAt

HRVRERIE N A, A Timer X G ARTE Z U7 9 W0 R Ay 44 23 1) :

using System.Threading;
using System.Timers;

R K, NMH— RIS Timer E 5 PLEONIXAS timer X 411 Elapsed 4415 &
2R

S B —AN Timer XF %, X B U ) timer 4 timerClock. 42 F K 132 5¢ Elapsed F14-
TR, MEF AR, f8E RIS, X 8w UEH ZIR4HFR N OnTimer().
e, WoE Interval JEM, (THZMEUETR <472 Elapsed - A IMERG, X EWRE,
25€ X Interval J&PEA 1000 ZAPIF, € XIWZEIR OnTimer()R4ER% 1000 =A% H —X,
BE UL TR 17D

JE, TREWE Enabled JEMEA true, UHIX A timer X LI TAE. B RK, FTFHA
AN E—B DRI, (EIXAS timer %R [ Elapsed J& PE g fh & B A . 4R DART
BAEMEAEZRIR, AHMG, ARSI, RFEQE DTk, HREIUE &Rk
R — A

EFX} Elapsed S, XAMZRYR T RN IEXT RA—> ElapsedEventArgs X 4.

private System.Timers.Timer timerClock = new System.Timers.Timer();
timerClock.Elapsed += new ElapsedEventHandler(OnTimer);
timerClock.Interval = 1000;

timerClock.Enabled = true;
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public void OnTimer( Object source, ElapsedEventArgs e )
{

/IYour code here

FEIRERE AL Timer FfF

S T IR AR, PR AR PR H BARRS o ER X BRI RSO AR AR R
i/ ME B RR AR

7E T T RARRG b, T LB 3, K S2451 4k Timer % 52 B 7 VETRAE W48 46 77 72 Initialize Timer()
H, XA TTEREE G T . JF HANE T AT, inputToSeconds()F1 secondsToTime()
FRAG 55 B s S TR R 4o IR AL, DR — AN AR B AR o 3% 87735 o Sk 5 Bh 3k
IIAE TextBox #2444 Bon H S 3, XAEBA R HMEW T, AT EE . HALR B
i, SEARAERT Visual Studio.NET 4 Win Form #2542 BRI FEAR SCAF -

using System;

using System. Drawing;

using System. Collections;
using System. ComponentModel;
using System. Windows. Forms;
using System. Data;

using System. Threading;
using System. Timers;

using System. 10;

using System. Reflection;

namespace timerAlarm
{
public class TimerForm : System. Windows. Forms. Form
{
//Controls and Components
private System. Windows. Forms. TextBox timerInput;
private System. Windows. Forms. Button StartButton;
private System. Windows. Forms. Button ResetButton;
private System. ComponentModel. [Container components;
//Timer and associated variables
private System. Timers. Timer timerClock = new System. Timers. Timer () ;
private int clockTime = 0;

private int alarmTime = 0;

public TimerForm()

{
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InitializeComponent () ;

InitializeTimer() ;

protected override void Dispose(bool disposing)

{
if (disposing)
{
if (components != null)
{
components. Dispose () ;
}
}
base. Dispose (disposing) ;
}

firegion Windows Form Designer generated code

#endregion

public void InitializeTimer ()

{
this. timerClock. Elapsed += new ElapsedEventHandler (OnTimer) ;
this. timerClock. Interval = 1000;
this. timerClock. Enabled = true;
}
[STAThread]
static void Main()
{
Application. Run(new TimerForm()) ;
}

private void TimerForm Resized(object sender, System. EventArgs e)

{
if (this.WindowState == FormWindowState.Minimized)

{
this. Hide () ;

private void StartButton Click(object sender, System. EventArgs e)

{
this. clockTime = 0;

inputToSeconds (this. timerInput. Text) ;

AT R —— 8 TR S ER SR = Y. MR
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private void ResetButton Click(object sender, System. EventArgs e)

{

try
{
this. clockTime = 0;
this.alarmTime = 0;
this. timerInput. Text = 700:00:00”;
}
catch (Exception ex)
{
MessageBox. Show(“ResetButton Click(): 7 + ex.Message) ;
}

public void OnTimer (Object source, ElapsedEventArgs e)

{

try

{
this. clockTime++;
int countdown = this.alarmTime — this.clockTime;
if (this.alarmTime != 0)
{

this. timerInput. Text = secondsToTime (countdown) ;
}
//Sound Alarm
if (this.clockTime == this.alarmTime)
{
MessageBox. Show (“Play Sound”) ;

}

}

catch (Exception ex)

{
MessageBox. Show (“OnTimer () : ” + ex.Message) ;

}

}

private void inputToSeconds(string timerInput)
{

try

{

string[] timeArray = new string[3];

AT R —— 8 TR S ER SR = Y. MR
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int minutes = 0;

int hours = 0;

int seconds = 0;

int occurence = 0;

int length = 0;

occurence = timerInput.LastIndexOf(”:”);

length = timerInput. Length;

//Check for invalid input

if (occurence == -1 || length != 8)

{
MessageBox. Show (“Invalid Time Format.”);
ResetButton Click(null, null);

}

else

{

timeArray = timerInput.Split( :’);

seconds = Convert. ToInt32 (timeArray[2]) ;

minutes = Convert. ToInt32 (timeArray[1]) ;
hours = Convert. ToInt32 (timeArray[0]) ;

this.alarmTime += seconds;
this.alarmTime += minutes * 60;

this. alarmTime += (hours * 60) * 60;

}
catch (Exception e)

{

MessageBox. Show(“inputToSeconds () : 7 + e.Message) ;

public string secondsToTime (int seconds)
{
int minutes = 0;

int hours = 0;

while (seconds >= 60)
{
minutes += 1;

seconds —= 60;
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while (minutes >= 60)
{
hours += 1;

minutes —= 60;

string strHours = hours. ToString() ;
string strMinutes = minutes. ToString() ;

string strSeconds = seconds. ToString() ;

if (strHours.Length < 2)
strHours = “0” + strHours;
if (strMinutes.Length < 2)
strMinutes = 707 + strMinutes;
if (strSeconds.Length < 2)

strSeconds = “0” + strSeconds;

”_” aa

return strHours + + strMinutes + + strSeconds;

SCERRPAT ARG E BRI 2, AJEHIER 1 Timer £ESEPRIAEEH ) — MRS, X

AUAE T — G B P A R SR B — N R B L
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3. SocketM K HwmIERE

3.1,

hR = A

AL http://wenku.baidu.com/view/360429ea81c758f5f61f67d4.html
NEEE: TRBESHL

3.2,

3.2.1

eI

17 B il 554 i

using System. Data;

using System. Net. Sockets;

using System. Net;

using System. Threading;

private
private
private
private

private

private
{

try

static int port = %%2;

static Thread thThreadRead;
static TepListener Teplisten;
static bool bListener = true;

static Socket stRead;

static void Listen()

TepListen = new Teplistener (port) ;
TepListen. Start () ;
stRead = TcpListen. AcceptSocket () ;
EndPoint tempRemoteEP = stRead.RemoteEndPoint;
IPEndPoint tempRemoteIP = (IPEndPoint)tempRemoteEP;
IPHostEntry host = Dns. GetHostByAddress (tempRemotelIP. Address) ;
string sHostName = host.HostName;
while (bListener)
{
stRead. Send (Encoding. ASCII. GetBytes (%%1)) ;
string sTime = DateTime. Now. ToShortTimeString() ;
Byte[] byRead = new Byte[1024];
int iRead = stRead. ReceiveFrom(byRead, ref tempRemoteEP) ;
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Byte[] byText = new Byte[iRead];
Array. Copy (byRead, 0, byText, 0, iRead):

string line = System. Text.Encoding. Default. GetString (byRead) ;

}

catch (System. Security. SecurityException)

{
/ /MW I

}
thThreadRead = new Thread(new ThreadStart (Listen)) :
thThreadRead. Start () ;

3.2.2 fRjBAZK i

using System. Data;

using System. Net. Sockets;

using System. Net;

private static IPEndPoint dateTimeHost;

string hostIPString=%%1;

string hostPortString=%%2;

IPAddress hostIP=IPAddress. Parse (hostIPString) ;

dateTimeHost=new IPEndPoint (hostIP, Int32. Parse (hostPortString)) ;
Socket conn=new Socket (AddressFamily. InterNetwork, SocketType. Stream, ProtocolType. Tcp) ;
conn. Connect (dateTimeHost) ;

int bytes=0;

Byte[] RecvBytes=new Byte[256];

bytes=conn. Receive (RecvBytes, RecvBytes. Length, 0) ;

string RecvString=Encoding. ASCII. GetString (RecvBytes, 0, bytes) ;
Console. WriteLine (RecvString) ;

conn. Shutdown (SocketShutdown. Both) ;

conn. Close () ;

3.2.3 FREAYLIP

using System. Net;
IPAddress[] addressList = Dns. GetHostByName (Dns. GetHostName () ). AddressList;
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string %%l=null;
for (int i = 0; i < addressList.Length; i++)
{

%%1 += addressList[i]. ToString() ;

3.2.4 Xt umiE s

using System. Net;

using System. Net. Sockets;

UdpClient client=new UdpClient (%%2) ;
TPAddress a=IPAddress. Parse ("1270017) ;
IPEndPoint receivePoint=new IPEndPoint (a, %%2) ;
IPAddress HostIP=null;
byte[] sendData=Encoding. UTFS. GetBytes (%%3) ;
byte[] recData;
try {

HostIP=IPAddress. Parse (%%1) ;
}
catch {

recData=client. Receive (ref receivePoint) ;

%%3=Encoding. UTFS. GetString (recData) ;

client. Send (sendData, sendData. Length, %%4, %%2) ;

client. Close() ;
}
IPEndPoint host=new IPEndPoint (HostIP, %%2) ;
recData=client. Receive (ref receivePoint) ;
%%3=Encoding. UTF8. GetString (recData) ;
client. Close() ;

3.25 HXTEEE

using System. Data;
using System. Net. Sockets;
using System. Net;

using System. Threading;
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Thread th;
TepListener tpListenl;
bool listenerRun=true;
NetworkStream tcpStream;
StreamWriter reqStreamVW;
TepClient tepe;
Socket skSocket;
protected void Listen()
{
try{
tpListenl=new TcpListener (Int32. Parse (%%2)) ;
tpListenl. Start();
skSocket=tpListenl. AcceptSocket () ;
EndPoint tempRemoteEP=skSocket.RemoteEndPoint;
IPEndPoint tempRemoteIP=(IPEndPoint) tempRemoteEP;
TPHostEntry host=Dns. GetHostByAddress (tempRemotelIP. Address) ;
string HostName=host. HostName;
while (listenerRun)
{
Byte[] stream=new Byte[1024];
string time=DateTime. Now. ToString() ;
int i=skSocket.ReceiveFrom(stream, ref tempRemoteEP) ;
string %%5=Encoding. UTFS. GetString (stream) ;
//FEE GRS, NG X TP AT A A
//timet” “+HostName+”:”
}
catch(Security. SecurityException)
{
/B K S 2 AR

try
string sMsg=%%4;
string MyName=Dns. GetHostName () ;
reqStreamW=new StreamWriter (tcpStream) ;
reqStreamW. Write (sMsg) ;
reqStreamW. Flush () ;
string time=DateTime.Now. ToString() ;

/ /SRR AR A A A )

//time+” “+MyName+”:”
//sMsg

}

catch (Exception)
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/)T RGEAR BB H AR TR

protected override void Dispose (bool disposing)
{
try {
listenerRun=false;
th. Abort () ;
th=null;
tpListenl. Stop() ;
skSocket. Close () ;
tepe. Close () ;
}
catch {}
if(disposing && component!=null)

{

components. Dispose () ;

}

base. Dispose (disposing) ;

3.2.6 UDPX I R 55 2% it

using System. Data;

using System. Net;

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

using System. Text;

public void start server ()

while (true)

{

byte[] recData=server.Receive (ref receivePoint) ;

ASCIIEncoding encode=new ASCIIEncoding() ;

string Read str=encode. GetString(recData)) ;

string[] tem=Read str.Split( /) ;

byte[] sendData=encode. GetBytes (DataTime. Now. ToString()) ;

server. Send (sendData, sendData. Length, temp[0], Int32. Parse (temp[1])) ;
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}

UdpClient server=new UdpClient (%%1) ;

IPEndPoint receivePoint=new IPEndPoint(new IPAddress(”127001”, %%1) ;
Thread startServer=new Thread(new ThreadStart (start server));

startServer. Start () ;

protected override void Dispose(bool disposing)

{

try{
startServer. Abort () ;

server. Close() ;

}
catch{}

if (disposing && component!=null)
{

components. Dispose () ;

}

base. Dispose (disposing) ;

}

3.2.7 UDPX} B} 2% 7 g

using System. Data;
using System. Net;
using System. Net. Sockets;

using System. Runtime. InteropServices;

[DI1Import ("Kernel32.d117)]

private static bool SetSystemTime(SystemTime time) ;

public class SystemTime

{
public short year;
public short Month;
public short DayOfWeek;
public short Day;
public short Hour;
public short Minute;
public short Second;

public short Milliseconds;
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}

UdpClient client=new UdpClient (%%2) ;
IPEndPoint receivePoint=new IPEndPoint (a, %%2) ;
TPAddress a=new IPAddress. Parse ("1270017) ;
string timeString=DateTime. Now. ToString() ;
DataTime temp;

IPAddress HostIP;

bool continueLoop=true;

while (continueLoop)

{

string hostName=Dns. GetHostName () ;

Text. ASCIIEncoding encode=new Text.ASCIIEncoding() ;

string sendString=hostName+”/”+%%2. ToString () ;
byte[] sendData=encode. GetBytes (sendString) ;
bytel[] recData;
try {

HostIP=TPAddress. Parse (%%1) ;
}

catch {

client. Send (sendData, sendData. Length, %%1, %%2) ;

recData=client. Receive (ref receivePoint) ;
timeString=encode. GetString (recData) ;
client. Close();
continueLoop=false;
return;
}
TPEndPoint host=new IPEndPoint (HostIP, %%2) ;
client. Send (sendData, sendData. Length, host) ;
recData=client. Receive (ref receivePoint) ;
timeString=encode. GetString (recData) ;
client. Close() ;
continueLoop=false;
}
try{
temp=DataTime. Parse (timeString) ;
}
catch {
return;
}
SystemTime st=new SystemTime() ;
st. year=(short) temp. Year;
st. Month=(short) temp. Month;
st. DayOfWeek=(short) temp. DayOfWeek;
st. Day=(short) temp. Day;
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st. Hour=Conver. ToInt16 (temp. Hour) ;
if (st. Hour>=12)

{

st. Hour—=(short)8:
}
else if(st.Hour>=8)
{

st. Hour—=(short)8:
}
else
{

st. Hour+=(short) 16:;
}

st. Minute=Convert. ToInt16 (temp. Minute) ;

st. Second=Convert. ToInt16 (temp. Second) ;
st.Milliseconds=Convert. ToInt16 (temp. Milliseconds) ;
if(SetSystemTime (st))

{

/eI
}
else
{

/MEEAET)
}

3.2.8 RN RARHISCAF

using System. Sockes;

/%

System. Sockes fir44 %A VKL Berkeley BTN . LXK, FATAT LASLHL 2T+ SEHLZ 18] 7
SARRAUAGE. AL T T E VR AR AN BUE HL, FA TR 18 0 B 75 1 Se B i A% 4. X A0 7512 931
T FTP WM iSCSR LI B SR fr 0%, AU fip BIDTIR T B — L TTRIR S 8 A2 7 3, o T A T Sl
s BSOS AR E A T — 2. TEIXE, AT — AR T VR R S s X A SO A e, X R
HULE] T intenet EAEMPIANTHENLIISCAFIL.

FEW S THEHUER RSO0, DFHERSA — SRR BT TR — AN EER I, IR
FHSTT 53 40— & TR BTSSR

*/

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

socket. Blocking = true ;

IPEndPoint computernodel = new IPEndPoint (serverIpadress, 8080) ;

socket. Bind (computernodel) ;

socket. Listen(-1) ;
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/A AR TS HDERSE SR, 08 R TH SR & — D ERE R e — A, T AabEE
SCPEAR F A A AR 55

while (true)

{
clientsock = socket.Accept();
if ( clientsock. Connected )
{
Thread tc = new Thread(new ThreadStart(listenclient)):
te. Start () ;
}
}

// NHEFAI R T Tistenclient 52 Wl AL B 75 A — & THRNUAE T R AGIE K o B S 0 As i R i)
TR TFAFERAE I, BRRMMER, K5 0EMM AT,
void listenclient()
{
Socket sock = clientsock ;
try
{
while ( sock != null )
{
bytel[] recs = new byte[32767];
int rcount = sock.Receive(recs, recs. Length, 0) ;
string message = System. Text.Encoding. ASCII. GetString (recs)
// %} message {EHIALIE, TG R IS EAETE emdList
execmd=cmdList[0];
sender = null ;
sender = new Byte[32767];

nn

string parml =
// HFF%E
if ( exeemd == "LISTING” )
{

ListFiles (message) ;

continue ;

}

/AR

if ( execmd == "GETOK” )

{
cmd = "BEGINSEND ” + filepath + 7 7 + filesize ;
sender = new Byte[1024];
sender = Encoding. ASCII. GetBytes (cmd) ;
sock. Send (sender, sender.Length , 0 );
/B SCATR R AR
DownloadingFile (sock) ;
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continue ;

}
catch (Exception Se)
{
string s = Se.Message;

Console. WriteLine(s) ;

}
J/EM, BEAKTARCARTER T, NHEAEE WA B 5 .
while (rdby < total && nfs.CanWrite)
{
/) WEAR g R SCA B R R R B
len =fin. Read(buffed, 0, buffed. Length) ;
/ /A4 T s I BT N T L
nfs. Write (buffed, 0, len);
//HINB 2 RIS K E
rdby=rdby+len ;
}
// M T AR o] UG e 58 iSOG # a FileStream i, #RJ5 18T NetworkStream 46 2 XF NI E T,
I JE I AR write J5 30 ROR BT REFK TS
/ BNV T 52 i e A0 AR B2 AR S SRR, I L SO
NetworkStream nfs = new NetworkStream(sock) :
try
{
//— BRI B EIRE S
while (rby < size)
{
byte[] buffer = new byte[1024] ;
/ /BRI R I SR
int i = nfs. Read(buffer, 0, buffer. Length) ;
fout. Write (buffer, 0, (int)i) ;
rby=rby+i ;
}
fout. Close () ;
}
catch (Exception) {}
/%
MBI BUE 1352 5 R A G I R B R LR, ARH TR 5,
R, BT RSO R TE R T, SRR BRI S T R RIS S T PR A RN R 5 1) Ak AR gt
AR AR S T .
*/
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3.2.9 RiEHRH

//using System. Net.Mail;

string strSmtpServer=%%1; //”100.100. 100. 100”

string strFrom=%%2; //”someone@xxx.com”

string strFromPass=%%3; //”someone@xxx. com”

string strto=%%4; //”xxxx”
string strSubject=%%5;// webtest”
string strBody=%%6; TextBoxl

SmtpClient client = new SmtpClient (strSmtpServer) ;

client. UseDefaul tCredentials = false;

client. Credentials = new System. Net.NetworkCredential (strFrom, strFromPass) ;

client.DeliveryMethod = SmtpDeliveryMethod. Network;

MailMessage message = new MailMessage (strFrom, strto, strSubject, strBody);

Attachment attachment = new Attachment (“c:\\log. log”);

message. Attachments. Add (attachment) ;

message. BodyEncoding = System. Text. Encoding. UTFS;

message. IsBodyHtml = true;

client. Send (message) ;

3.2.10 BB

/%

using System. Net. Sockets;

using System. Net;

using System. Security. Cryptography:
using System. 10;

*/

// 24 Pop3

// Difg: BRI T

namespace ZTSX. Email

{
{summary>
Pop3 FAH A
</summary>

public class Pop3

{

private string mstrHost = null; //FHLZFREL 1P Mkt
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private int mintPort = 110; // M85 (ERAA 110)
private TepClient mtepClient = null; //%% ) i
null; //Me%EREEE

private StreamReader m stmReader = null; //#ZHUFT5iA

private NetworkStream mnetStream

private string mstrStatMessage = null; //#47 STAT fy 2 /58I H07H B O\ RIREED

/ <{summary,
/K3 R A
'/ </summary
'/ <remarks>— BRSO 5. </ remarks >
public Pop3()
{
}

// <summary,>

/) KIS BRI

'/ </summary,

'/ <param name="host”> FEHLAFREL IP Huhik</param>
public Pop3(string host)
{

mstrHost = host;

/ <{summary,
/) KIS BRI
'/ </summary,
'/ <param name="host”> EHLAFREL IP Huhik</param>
// <param name="port” > FHLHI¥E 1S </param>
'/ <remarks>— N HBA-EEN N £ </remarks>
public Pop3(string host, int port)
{

mstrHost = host;

mintPort port;

#region JE

/ <{summary,

/ EHLATREL TP Hihik

/ </summary>

'/ <remarks> EHLAFREL IP Hihk</remarks>
public string HostName

{

get { return mstrHost; }
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set { mstrHost = value: }

{summary,
3 Ay S L
ENL 1S
<{/summary>

<remarks> EHLATNG 5 </remarks>

public int Port

{
get { return mintPort; }
set { mintPort = value: }
1
#endregion

#iregion FA Fik

/
/) /

{summary,

IEa) X 2% 7 1] O At B U i v S 8. Rk dn &4)

<{/summary>

<param name="netStream” > n] LLFH T W 2% U5 ] (1 L REEIE /L < /param>
<{param name="command” >fy247</param>

<remarks > [a] 2% U in] () SERE BRI A 5 Bdls (RE A iE) (/remarks>

private void WriteToNetStream(ref NetworkStream netStream, String command)

{

System. Text.

/
/) /

string strToSend = command + “\r\n”;

bytel[] arrayToSend
Encoding. ASCII. GetBytes (strToSend. ToCharArray()) ;
netStream. Write (arrayToSend, 0, arrayToSend.Length) ;

{summary,

for A i AT 45 R T IR

<{/summary>

<{param name="message” >ar 4T AT 45 < /param>
<{param name="check”> IEffifrE</ param>

{returns>

A AR

WZ: true FoREHEHR, false NAHHIR
{/returns>

<remarks >R B i AT 45 R R A R remarks>

private bool CheckCorrect(string message, string check)

{

if (message. IndexOf (check) == -1)
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return false;
else

return true;

/ <{summary,
HIS AR P A 1352 S A1
/ </summary>
// <param name="message” > AT 58 LIST #52 )5 145 < /param>
'/ <{returns>
()R B
P ISR o R A3 S 2
'/ <{/returns»
'/ <remarks> HEFEH 1 RZAE A</ remarks>
private int GetMailNumber (string message)
{
string[] strMessage = message.Split( ’);

return Int32.Parse(strMessage[1]);

/ <{summary,
/ AL R 5 B P 2
/ </summary>
/ <{param name="encodingContent” > AL i [ M [ N 25 </ param>
'/ <{returns>
P, FRH
WA RS R 1) A 2
'/ <{/returns»
'/ <remarks> 152 RS J5 PR AE T N 28 </ remarks>
private string GetDecodeMailContent (string encodingContent)
{
string strContent = encodingContent. Trim() ;

string strEncode = null;

int iStart = strContent. IndexOf ("Base64”) :
if (iStart == -1)
throw new Pop3Exception ("HE4 P A& Base64 galid, 1EIGE") ;

else
{
strEncode = strContent. Substring(iStart + 6, strContent.Length — iStart - 6);
try
{
return SX.Encode. TransformToString (strEncode) ;
}
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catch (SX.EncodeException exc)

{

throw new Pop3Exception(exc. Message) ;

#endregion

{summary
IR VSR
<{/summary>
{returns
R AR
WA BERGR (true NIERLRI), false AERNO
{/returns>
<remarks>5 ENLEE S ERE remarks
public bool Connect ()

{
if (mstrHost == null)
throw new Exception ("iF#2ft SMTP EHLZFREL TP Hudik! 7);
if (mintPort == 0)
throw new Exception (“iF#HEfk SMTP ML 1S ) ;
try
{
mtepClient = new TepClient (mstrHost, mintPort) ;
mnetStream = mtcpClient. GetStream() ;
m_stmReader = new StreamReader (mtcpClient. GetStream()) ;
string strMessage = m_stmReader. ReadLine() ;
if (CheckCorrect (strMessage, “+0K”) == true)
return true;
else
return false;
}
catch (SocketException exc)
{
throw new Pop3Exception(exc. ToString()) ;
}
catch (NullReferenceException exc)
{
throw new Pop3Exception(exc. ToString()) ;
}
}
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#region Pop3 @4

// <summary
/ AT Pop3 A%, IR EHATING R
/ <{/summary>
/ <{param name="command” >Pop3 #2417 </param>
/ {returns
/ORI R
W% : Pop3 fir & HIPATEHIR
'/ <{/returns>
private string ExecuteCommand(string command)

{

string strMessage = null; //#447 Pop3 fir 2 Jai& Bl BT B

try

{
[/ RIE L

WriteToNetStream(ref mnetStream, command) ;

/AT

if (command. Substring (0, 4).Equals ("LIST”) | command. Substring (0,
4).Equals ("RETR”) || command. Substring(0, 4).Equals("UIDL”)) //ic3% STAT J& Al B CHrb a5
(G

{
strMessage = ReadMultiLine();
if (command. Equals ("LIST”)) //ics% LIST G S CHrA &L S i 40
mstrStatMessage = strMessage;
}
/ /I ERAT
else

strMessage = m_stmReader. ReadLine () ;

/ /FIBIAAT 45 F 15 1E

if (CheckCorrect (strMessage, “+0K”))
return strMessage;

else

return “Error”:

}
catch (IOException exc)
{
throw new Pop3Exception(exc. ToString()) ;
}
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/ {summary
/ f£ Pop3 fir %1, LIST. RETR Fll UIDL dy& M4 REREI 24T, Llais () 4R,
/ FTCAUn ARG B M 45 5, DI AT
/ <{/summary>
/ {returns
/ORAL TR
WA : AT Pop3 fir & JE 45 R
/ <{/returns>
private string ReadMultiLine ()
{
string strMessage = m_stmReader. ReadLine() ;
string strTemp = null;
while (strMessage !'=".7)
{
strTemp = strTemp + strMessage;
strMessage = m stmReader. ReadLine () ;

}

return strTemp;

//USER 7%
private string USER(string user)

{

”

return ExecuteCommand ("USER ” + user) + “\r\n”;

//PASS fir %
private string PASS(string password)

{

” ”

return ExecuteCommand ("PASS ” + password) + “\r\n”;

//LIST fir %
private string LIST()

{

return ExecuteCommand (“"LIST”) + “\r\n”;

//UIDL 7%
private string UIDL()

{

return ExecuteCommand ("UIDL”) + “\r\n”;
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//NOOP iy 4
private string NOOP ()
{

return ExecuteCommand ("NOOP”) + “\r\n”;

//STAT fir %
private string STAT()
{

return ExecuteCommand ("STAT”) + “\r\n”;

//RETR fir 4
private string RETR(int number)

{

”

return ExecuteCommand ("RETR ” + number. ToString()) + “\r\n”;

//DELE fir 4
private string DELE(int number)

{

”

return ExecuteCommand ("DELE ” + number. ToString()) + “\r\n”;

//QUIT fir 4

private void Quit()

{

WriteToNetStream(ref mnetStream, “QUIT”);
}

{summary

WSCER R A

<{/summary>

<{param name="user” > 4 </param

{param name="password”>[14></param>

{returns

B R
P2 R ET I IR P 25
{/returns,

private string[] ReceiveMail (string user, string password)

{
int iMailNumber = 0; //HB{-%
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if (USER (user).Equals ("Error”))
throw new Pop3Exception("FH /" & ANIEAfG! 7) ;
if (PASS (password).Equals (“Error”))
throw new Pop3Exception("FH /" HIAAIEH! /) ;
if (STAT(Q).Equals (“Error”))
throw new Pop3Exception ("B IR AR 7)) ;
if (LISTQ).Equals(“Error”))
throw new Pop3Exception ("fFEIER{FFIRN A ERHR! 7);

try

iMailNumber = GetMailNumber (mstrStatMessage) ;

/B
if (iMailNumber == 0)
return null;

else

{

string[] strMailContent = new string[iMailNumber];

for (int i = 1; i <= iMailNumber; i++)
{

/IR 25

strMailContent[i — 1] = GetDecodeMailContent (RETR(i)) ;
}

return strMailContent;

}

catch (Pop3Exception exc)

{

throw new Pop3Exception(exc. ToString()) ;

#endregion

{summary

WSCERC R A

<{/summary>

<{param name="user” > 4 </param
{param name="password”>[14></param>

{returns>
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P FR R
[ NFE: SRR ET DI P 2R

{/returns>
/<remarks>WCHUHEHE AR B4R </ remarks >

public string[] Receive(string user, string password)

{
try
{
return ReceiveMail (user, password) ;
}
catch (Pop3Exception exc)
{
throw new Pop3Exception(exc. ToString()) ;
}
}
/ {summary

/W 5 RS A 2
/ <{/summary>
/ <remarks>WrIT T 5SS 2 215 </remarks

public void DisConnect ()

{
try
{
Quit();
if (m_stmReader != null)
m_stmReader. Close () ;
if (mnetStream != null)
mnetStream. Close () ;
if (mtcpClient != null)
mtepClient. Close () ;
}
catch (SocketException exc)
{
throw new Pop3Exception(exc. ToString()) ;
}
}
/ {summary
i I B A

/ <{/summary>
/ <{param name="number” >HBMH5</param>
public void DeleteMail (int number)

{
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/ /R A
int iMailNumber = number + 1;
if (DELE(iMailNumber).Equals (“Error”))
throw new Pop3Exception ("M%~ + iMailNumber. ToString () + "I HIBUAER! 7) ;

AT R —— 8 TR S ER SR = Y. MR 43




Bz A 2011/10/4 & A]: 2011/10/4 &2k E: 0

4, ZEFEF Fthread. threadpool. timer

4.1, hR#EHA

AL . hitp://lwww.cnblogs.com/linzheng/archive/2011/02/21/1960257.html
L#EAE#: linzheng

4.2, ARIFEHE

£ system.threading i 44 7 (Al F fit —LeAT 15 REEAT 2 AR AE SRR 11, P 2021
BIEEA LR =FJ53k: thread. threadpool. timer. AR I8 FH 7 58 ANME — ] #Ay

228
1. thread

XAV R IR, (AAbSR I T XA I 2R RAGIZE R B Je VR 20 A At K4 i
RO LRSS, AR S AR ., R threadstart &4t

public thread(threadstart start);

SRR start O JRzhfl, HORURAER FIM priority J&VEK X & 8RS BT

2% (enum threadpriority: normal. lowest. highest. belownormal. abovenormal).

W AE AR R T PN RS tL A 12, RGBT e g, B a8l
PIERE (PERFESEAAME, AATAA S A, 1 v “17, ©2 Oy “27, G5 E
B H AT B AT R ECE AR5 cpu IR Z B IR B s T AT B B SE S0 .

static void main(string[] args)

{
thread t1 = new thread (new threadstart (threadl)):
thread t2 = new thread (new threadstart (thread?2)) :
tl.priority = threadpriority.belownormal ;
t2.priority = threadpriority. lowest ;
tl. start () ;
t2. start () ;

}

public static void threadl ()

{
for (int i = 1; i < 1000; i++)
{

AT R —— 8 TR S ER SR = Y. MR 44




Bz A 2011/10/4 & A]: 2011/10/4 &2k E: 0

/BT AMEFRIE A “17 dosth() ;

console.write("17);

}

public static void thread2()
{
for (int i = 0; i < 1000; i++)
{
//EBAT - AMEAE A “27 dosth();

console.write ("27);

}
public static void dosth()
{
//RBAE B H
for (int j = 0; j < 10000000; j++)
{
int a=15;

a = a¥a%ka%ka;

A ER RGBTSR N:

11111111111111211212211212212212212212212222211221221211217121712171211211121712121212121121112

111111112111211121121221121221221221221221222221122122122121712171217121121712171212212121121112

1111111111111121121221221221221221221221222221212122122121712171217121712117121712112112112112

B EZE RRATAER H, tL ST 4 opu FOITRBE L ©2 1%, BORIEH t MRS L 12
s, R AT (A @ RODRSE AR By normal, 545 B /6 47 AT 5 B cpu 1A £
WF? R, AR, LR

121211221212121212121212121212121212121212121212121212121212121212121
212121212121212121212121212121212121212121212121212121212121212121212
121212121212121212

M EBIBATTATE AR IE RN T win32 B TARLAE, (HE N5, A HITLEEH
MR RBAE AT, RIRERTTE NS B L AR LB T . i start)B3h)a, M
RIS pR A, S BR RS — AT TR AT
Pz TSR ERA 145 & L FR I threadstate J& MoK T R ZFR 2 .

threadstate /2 M2 S8, Al SR )2 LR P AL IR
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2 — thread SEBIRIGIEER, [ threadstate /& unstarted; 4UbZBFE#E A start())s 3
2 J&, fhi threadstate #& running; 7ESLZEFEE B2 J5, WIRALABE S (FHZE), #AEiRH
thread.sleep() 7772, AW NEE 1% (sleep(int ). sleep(timespan )), R Rt & &Rt A
EIRE AT C, S7EFLRAE N R A LR BT, Ath 3o 2R R4 BH 26 — BEAsf [R) (B JR) 2 E
fEid%y sleep MIZFPEEL timespan WREN, HESEN 0 WIRIRHEEE 28R DU A LR 2
REfE AT, fR5E infinite DAJCPR WIPHZELRAE), IRt threadstate #5745 Jy waitsleepjoin, %
AMBEFFER — M2 sleep BRI 2 XN T static? | X R BRE AN BEFN HEAN LR AR S5 45
Gk, WRIAEAESRALT tlsleep(L0)IA A ! IEZ Wk, sleep()rREAREH T “sleep”
LA E A, ARG HABZFERA, 1E40 when to sleep 2N AR FEARE I A E . A
I LA T waitsleepjoin WRA T SRS A ER A, FI4EFT thread.interrupt 5% , fth
WAL FE 5] Kk threadinterruptedexception, R FATHE — MolF (ER sleep FIHH 75!

static void main(string[] args)
{
thread t1 = new thread(new threadstart (threadl)) :
tl.start();
tl. interrupt O;
e.waitone ();
tl. interrupt O;
tl. join(;
console.writeline( “tl is end” );
}
static autoresetevent e = new autoresetevent(false);
public static void threadl()
{
try {
// NS EATE R SRR
thread. sleep (timeout. infinite) ;
}
catch(system. threading. threadinterruptedexception e)
{
/ /T A AR X
console.writeline (7 1st interrupt”);
}
e.set ():
try {
// PRER
thread. sleep (timeout. infinite ) ;
}
catch(system. threading. threadinterruptedexception e)
{
console.writeline (7 2nd interrupt”);
}
/ /8 10 7
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thread. sleep (10000) ;

BATHRON:

1st interrupt
2nd interrupt
(10s JE)tl is end

M _EBIFRATTREE t thread.interrupt 77 7% BEFEFZE M FE/NBHZE (waitsleepjoin) R A gt
NN R A BT AR BERE SR, ARG RS R HAT (M FY threadstate t145 4 running), R AL 1
L ZER LR JLA:

® HTTEAMY AT sleep FEUMFHZE, T HXT— )W FELFEE N waitsleepjoin IRZS
773 wait A1 join)# A 2. an B, A I A S B R B ZE I TR TN try
B, JRHEAH R A PR ABON catch B .

® N E LRI interrupt, It IEALT waitsleepjoin R, TUHE N KH R A o by A R R
PAT,  HIHEHMBAL T waitsleepjoin dRZS,  WAd G SREENBRIRASES, ¥4 RIS A iy
e WTRT I ALK interrupt, RASE—RAHA R, XIER EBHERAFRSHER, X
FEA B IR 25 — U A interrupt 7255 — TSR AT, 5 00135 ) e B8 — i G
R CEABAE S — AR WrRT I D o UREEAERD H 4, Ha RAE v RE/Z:  1stinterrupt

LA T S A AME R AR N waitsleepjoin RS A7 I FH [EE % % A0 thread.join
Jii . join JPE RS LUER T o, AR TR UL T VA B A T AR PR L &2 ) — 4 f8 (Uthfol
HR tD) ksl TR IR RN IR R TR RS, A&t GFE) T
L, At BN 45 R waitsleepjoin RS HE running RS (FTHRHE join 757325 A 3 [B] 4 340 b Ay ] Fel
A, N true, MR ZEFEZK L false U A& 1E] 2])

LAER B 1=k ] A thread.suspend 777, 4HEZEFEALT running PRASI XT3 A suspend
J7i%, fiREiE N suspendrequested ARAS, (HAMFFA RIS HEEE, HBIZLRBRERE 2L R )G
A B Z R R, A A HE N suspended IRAS . Wixt—A>C AL T suspended 2R RS I
FWTER, EWkE a4 A7 H thread.resume B A,

LA IR S, 0 75 B BB 2R A2 1 H abort 757, fh 2> 7E 268 5 & threadabortexception.
PATATHEEFE A B —EeARRLTEON try BRI, FEAEAH AL BRACRY AR L catch Bk, 4%k
FEIESAT try SRS ank i A abort, A {E 2Bk AAHRIET catch Bt #U4T, $4T5E catch
PP BIARH Ji5 ftoKs £ 1k (5 catch P $447 T resetabort USR] 17+ Ahoks U 2410 abort 153K,
Ak R AT . BT AR B AR I 2R AR A BB join, fn BB

2. threadpool

Rt — LR, ZEAE AT T AR TR, AP 10, AARHAN LR SR DL K
ALBETHIN 25 o
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AR (threadpool) & — PR X 8T L 7, Aod B T — S8 75 2 2 AN A SR
B4 (ln—Se b T FHZORES LD, s s 25T G R A RE N LAFE ], A RE
WEEMGER . BTN A — AR, RN R I R — AR (xf
), Fr LR K & B threadpool 25 I B D4 BB L #E A static ! MR B X H
threadpool.queueuserworkitem. threadpool.registerwaitforsingleobject 2%, <> f1] 7 £& fith 52451 .

T B 2R it 2 R R A — A 4

public static bool queueuserworkitem( //ifFH IR [A] true
waitcallback callback, //ZZ6N (1L FEH H MZFE
object state //fEEATILIIZEL
)
/BB R — A E R, HRTHEA W SET O bR E A A R AR B 1) 2R R HE A B 2R R,
/BRI AT AR R TN (BRI SR AR BB S, SN 25) , (EAIIATE,
// 75 T HEBA B At 55 B A AT W] FH IR AR 4 1 2
public static registeredwaithandle registerwaitforsingleobject (
waithandle waitobject, // ZEyEMHE) waithandle
waitortimercallback callback, // ZRFEIfHIIZRIT
object state, //MEIEERATINSHL
int timeout, //iHRK, HALANZZFD,
bool executeonlyonce file://+&/75 R4 —Ik
);
public delegate void waitortimercallback (
object state, //tHEMEELELZATIIZHL
bool timedout//true F/nHTHEB M, KZMFN waitobject
);

BRI VE R B — AN R, — B R EUE ) 26 A2, /£ 2% waitobject
AR R AR BT B E IS [E] timeout 3 12/, ARERAL T “FHZE” RE, EAERR— &
It “BHZE” AN thread [ waitsleepjoin JIREH FEH KAIAE: 245t thread 4T waitsleepjoin
RIS cpu 23 7€ MR R R Ath DUAS ) SE IR S R, AR5 FRGEE waitsleepjoin JRE, ZEFEHY
AT AR B T R B I Z AR AN R, AEARAR AR AT R, cpu AN
PR, fREA 5 cpu I TR] SOANR 2 SR 4 4t 18], (H cpu XE 4 FNE [ 1a 47tk ?
SR BRI 2 ARl — S B 2R R I X S i e A% A, — ELIR B SR A S Bl AH B I 2
T, IRX LR B PR AR Bt 5 IR A], NI an RARFR G B2 WSS A AR i, S FH 2R it
LR B 2. WL R

static autoresetevent ev=new autoresetevent(false);
public static int main(string[] args)
{
threadpool. registerwaitforsingleobject (
ev,
new waitortimercallback (waitthreadfunc),

4:
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2000,
false//FNFFHIGEMAERHRAE G HE BT 4%, B REMSEAr
);
threadpool. queueuserworkitem (new waitcallback (threadfunc),8);
thread. sleep (10000) ;
return 0;
}
public static void threadfunc (object b)
{
console.writeline (“the object is {0}7,b);
for(int i=0;i<2;i++)
{
thread. sleep (1000) ;

ev.set():

}

public static void waitthreadfunc (object b, bool t)

{

console.writeline (“the object is {0}, t is {1}7,b,t);

-

the object is 8

the object is 4,t is false
the object is 4,t is false
the object is 4,t is true
the object is 4,t is true
the object is 4,t is true

MULE 25 RIRATREE HZ6FE threadfunc 1247 7 1 ¥k, T waitthreadfunc 217 1 5 K. &
{1158 M waitortimercallback H [ bool t ZECHI W S Zh 2R AL M A t A false, MR ~HT
waitobject, 752t T#EE . BAMRANTEAEET object b [F £k FE 1L —Le 54,

3. timer
P DG 5E HO B 8] 1) B P AT 5 1 IR LA

ffi ] TimerCallback ZEHEFaE A Timer BATHI Tk, T 8 ZATAEME LTI 33 1) $5
B, FFHARETE R  HITEARTECIE T 2R A RE L HUT, M2 7E RSIE4ER ThreadPool
LR FHAT.

QU THINT SR, T DLSR B AE 28— IRPAT 7 iR A A A TR) R (BRI TR)) BLR I I Y
PAT IS5 I I GNP E D . PTRLREAT Change 7 ik B BSUX SE i sl A5 F IR 25
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RELEAE Timer, §tb R ESTER5I H . STFARTEE R, AT Timer (1)
S, Sk El.  BIE Timer PBANETEEIRAS, e p R,
YRR BT 28R, 15 Dispose J7VERSBUT RS SR ERA IR . W R AT ARV 28
PR a0 RS 5, 15325 WaitHandle f#) Dispose(WaitHandle) J5iEmE#%. it #%
CRE S, WaitHandle {H2% 1k .

FH VI S AT B 81 VA B Z e T BN, OB /e fE ThreadPool £ife BiFIH. 7E
LA WA OL e, a3 T DAR] I 2P 2R AR 2R L PAT: — i 3 1R1 B /N T AT e [l
PP RE IR R AT A AR AR A, B[l R 4 22 CHRRA

System.Threading. Timer #&—AN& B FR BT 2%, B B 775 5F 4R FE b L FE 42
BEiR % . A@EVCKE AT Windows &, FONIEAATEH P R LR LT
System.Windows.Forms. Timer /& T Windows AR EAEERSE. FIHRIE T RS 21T
N ESThAgE, FTLAE B System. Timers. Timer, ‘&7 PA5| & S 31 B A HAhThRE .

IX 1 wind2 F1iK) settimer 52840, AR

public timer( timercallback callback, // s A i
object state, [/, callback HIZ%L
int duetime, //Z A JEH G
callback int period / /8 FH 16 v ) B ) ) B

)

Il 't duetime Jy 0, W callback BPEHATARK E A . Wi duetime 24 infinite,
callback AR Tk, THET2ebi2E/H, (B8R change J7ikRe =8 G Ffth. @ period
N 0 8% infinite, JFH. duetime A4 infinite, M| calloack i8I T7iE—R. I 85H &
HAAT NHEEE R, (B8 change J7vkReE B E . W period 4% (0) X infinite, JFH.
duetime A4 infinite, W callback ATV — K. TN #8000 E AT AEE R, (HAEH
change J7VAReEHT A At

LE QNI 3% 2 5 25 AR B sh At i period A1 duetime, FRATIREE IS A timer ) change 77
R

public bool change (
int duetime,
int period

)5/ AR IS EO T timer TS EL

UUNNCE

public static int main(string[] args)

{
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console. writeline (“period is 10007) ;

timer tm = new timer (new timercallback (timercall), 3, 1000, 1000) ;

thread. sleep (2000) ;
console. writeline(“period is 5007);
tm. change (0, 800) ;
thread. sleep (3000) ;
return 0;
}
public static void timercall (object b)
{

console. writeline (“timercallback; b is {0}”, b);

—

period is 1000
timercallback;b is 3
timercallback;b is 3
period is 500
timercallback;b is 3
timercallback;b is 3
timercallback;b is 3
timercallback;b is 3

¢4 o

FAhp= .|

MELERIfa 4, JATREE HAA1 B K& thread 1& A T RLE 5 X 2R R BEAT
PRI G s threadpool 3@ N 28 5 Z 2 AN ARE M B AR S5 (CUn— 2L b T BH 2R
SILAL); timer W& A T ARLERE TR RO k. REEBAT T 7 AR 8 R =, 3R

T BEARH 4F (3 5 1 5 7k

AT R —— 8 TR S ER SR =
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5. RIRZLRIER B4

5.1, KR#E=RR

CEE AL http://iwww.cnblogs.com/kevin-moon/archive/2009/04/24/1442469.html
W EAE#: Kevin-moon

5.2, ARIER

I BN [ AR I 250 T 2 LA 5 T I B0kE, 00 H A BIZRRE AT AN, w2, 2
&1 Jeffrey I RRXTBINYEE, RIHCEAR -HHEMHZ LR, HE20D 7z
LARE TR I ELE L FrUARE Jeffrey 1Y) Optex (B AT, RIRIRMH P14 T

7E NET 1, FRoAITH i 8 22 BB L st 2 lock, FHESSRIR fai B, 40 %8 ) LAT FE 5k vT BASE IR,
#ilan:

public class TestThreading
{
private System. Object lockThis = new System. Object();
public void Function ()
{
lock (lockThis)
{

// Access thread-sensitive resources.

HSzFRATHBA 1, lock FEASZH, T2 MS AR —AMRiERI S, BIESCIr 2
Monitor 2591 1] Enter A1 Exit 7577, BESA$EE] T Monitor 2R 5L UL N A N7 EyE Ry

Pulse Al PulseAll J5i%, XA T 282 FE BIUR A4 B2 D532 (7 J2 38 A 25 S5 A5 BA A PR 1
LR, ALK IR EER I i 2ee, B AZTiEm e — BRI %, HRASFAFNE
FEREABAA, At A 1% 75 92 W] B i SRR AL B ) 156 L H B o

_THIfY lock + £k F2(Thread A1 ThreadPool) = £ 28 24 FE(N%) ! ?
T IZAREE LN N /& 80, MAER 20. HoHMRLRMHNIE, LR 80->20, T
[ ) Optex Bi&— A H M.

public sealed class Optex : IDisposable
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{
private Int32 m Waiters = 0;
private Semaphore m WaiterLock = new Semaphore (0, Int32.MaxValue);
public Optex() {}
public void Dispose()
{
if (m WaiterLock != null)
{
m WaiterLock. Close() ;
m WaiterLock = null;
}
}
public void Enter ()
{
Thread. BeginCriticalRegion() ;
// Add ourself to the set of threads interested in the Optex
if (Interlocked. Increment (ref m Waiters) == 1)
{
// If we were the first thread to show interest, we got it.
return;
}
// Another thread has the Optex, we need to wait for it
m WaiterLock. WaitOne() ;
// When WaitOne returns, this thread now has the Optex
}
public void Exit ()
{
// Subtract ourself from the set of threads interested in the Optex
if (Interlocked.Decrement (ref m Waiters) > 0)
{
// Other threads are waiting, wake 1 of them
m WaiterLock. Release (1) ;
}
Thread. EndCriticalRegion() ;
}
}

A6 LIS, RGN T AR

1) Thread.BeginCriticalRegion()#! Thread.EndCriticalRegion();
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R A I% BT [E) IR T — AR 2 A2 AR 1, BRSNS I 7B U g NI F X AR
MR, TGRS, #ENZXAEEE, AR AT, Wi X SRR 7 2
e, AmBaHE T84, bl oA x, R4 Z 4 H Semaphore? !

g, MS R T/MEFEM AT, M EeAim, EmmA ke e Ra kit X
MMES, B R B E A X (Begin | End Z[H)), FIARZIX kA A AL 2 R Hh I A Ab 3 1)
S H 2 RO AN IR
2) m_Waiters {11

—JFELLALE Enter [N, BEIEES b
m_WaiterLock.WaitOne();

it (I, 5 L
m_WaiterLock.Release(1);
XFERLFT AT« m_Waiters 54478 X2 !

PLALTERE, Semaphore 2% 5, IATEFIIE, EREAMFANZIEK, BFOYXZE
IRTHAEIERE, BT USSR A2 G m_Waiters R SUSAEX B, S A — MR
i FZAO G, AT EERBCRRE . OK, FIRMIZRPUAGEAE, 58 1l
BEANEB T

2 R B Y

namespace ThreadConcurrent. Lock

{
public sealed class Optex : IDisposable
{
{summary,>
BARPRAS
¢

summary.,

private Int32 m LockState = ¢ lsFree;

{summary,>
H HARES
Ve

summary.,

private const Int32 ¢ IsFree = 0x00000000;

{summary,>
EARA R
<{/summary>

private const Int32 ¢ 1sOwned = 0x00000001;

{summary,>
AT
<{/summary>
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private const Int32 c 1Waiter = 0x00000002;

private Semaphore m WaiterLock = new Semaphore (0, Int32.MaxValue);

#region )it PRI

{summary

<{/summary>

public Optex() {}

#endregion

{summary
i SRkt
<{/summary>

public void Enter ()

{

Thread. BeginCriticalRegion() ;
while (true)
{

Int32 1s = InterlockedOr (ref m LockState, ¢ 1sOwned) ;

// B R
if ((Is & c_1sOwned) == c_1sFree) return;

// BRI AR A
if (IfThen(ref m LockState, 1ls, 1ls + c_1Waiter))
{

m WaiterLock. WaitOne () ;

public void Exit ()
{
// R
Int32 1s = InterlockedAnd (ref m_LockState, ~c¢_lsOwned)

/TR A

if (Is == c_1sOwned)
{

}

else

AT R —— 8 TR S ER SR = Y. MR
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1s &= “c_1sOwned;
if (IfThen(ref m_LockState, 1s & “c¢_lsOwned, 1ls — c_lWaiter))
{

m WaiterLock. Release (1) ;

}

Thread. EndCriticalRegion() ;

#iregion JRFALERTE
{summary
H¥AE
<{/summary>
<{param name="target”></param
<{param name="with”></param>
{returns></returns>
private static Int32 InterlockedAnd(ref Int32 target, Int32 with)
{
Int32 i, j = target;
do
{

i=7;
j = Interlocked. CompareExchange (ref target, i & with, 1i);
} while (i !'= j);

return j;

{summary
BUHRAE
<{/summary>
{param name="target”></param
<{param name="with”></param>
{returns></returns>
private static Int32 InterlockedOr (ref Int32 target, Int32 with)
{
Int32 i, j = target;
do
{
i=7;
j = Interlocked. CompareExchange (ref target, i | with, 1i);

AL T K2 —— 8 TR SR SR = Y. MR
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} while (i !'= j);

return j;

#endregion
private static Boolean IfThen(ref Int32 val, Int32 @if, Int32 then)

{

return (Interlocked.CompareExchange (ref val, @then, @if) == @if);

private static Boolean IfThen(ref Int32 val, Int32 @if, Int32 then, out Int32 prevVal)
{

prevVal = Interlocked. CompareExchange (ref val, @then, @if);

return (prevVal == @if);

{summary
T IR
<{/summary>
public void Dispose()
{
if (m WaiterLock != null)
{
m WaiterLock. Close() ;

m WaiterLock = null;

o F AT, R T AF— BN I, R SR E AR R, WAL 2 5
T WS BRI A R AT R

S M T BRI 4R R

D R

X InterLocked 28, W& RNE, HAAMHMIRD, ANdMZRIEHEE, 2485
FIRAE o SRR ) B ANEAE, — e ER R E . BT W 2)X &, InterlockedAnd
A1 InterlockedOr fif T 1R &F (12 R«

While FEFR ) H A2 RAIE target {8 LUSORT A 55 845, W R A& NEESAT IS 1%
B HABLAR R ), A AR ZIEIAN, IR FH B0 a5 A F R S5 44

2) HfE Enter 1 Exit
XN T IEARME S R A RE,  F R BIE e o
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R i
Enter

iZ8e LockStatcfdh —~
p| A, AR i ifn LockSta ek
[E AR T s g, -li'-ﬁl‘fﬁfﬁf-’r#. HdsiEl
T RE ISR T s

l

LA R LT

HirT,

FrEe | slwmedi
SiEH

w (EYS

m_LockStatel] FEITE
RE—THRE
g 1
FE i
- et
TR JF m_LockState)
PR BE— g
frk o

s

EEAIDEE

® Enter J1VEF A AAFETEIL, A AAZIAT 5E waitone BLgs W, 4241 m_lockState &
T c_IsFree [ A 4551 2
LRFRIIPAT FEA T8 AL BRI HTHEG T 5T, A 2 R AR — SRR 1) 1 L SR A
AR FR I BN, B LA AT R 2= A I b PR AR i A3 A 0L, WA T AR i PT R R A 1D ) R
(HEZRAR/N) JEAHLHR I T
® Jyft 41t WaitOne FI Release Z /i, B 1 3G AN/ >R #41, 107525 m_lockstate
AU G Enter EIFAT Waitone F FIX B[] 2

e R A
TR #177 A | FiHR
R B A -
FRERH] P A >
Hif B o R

RS A R R B R N 5, SRk RE !

LA BRI, (P HRA BB ABiRE, 1 HMEE AR, 248k
MR EMEE, BACE EBiEIRATER !
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6. WrmZifh. ZLE L

6.1, hR#R=HRR

EFHAL:  http://www.cnblogs.com/dlwang2002/archive/2008/09/12/1290017.html
LEAEHE: B ATER

6.2, ARIER

BECaA R W R s, 2L NRIVPM 7, LLMPR RS N i Ry
il PSR (N 257 o uk

Gokd: P RERHEA KR EAEIRSS 4. XECHRZ, JF HARFSER, FTP AR
SR, PEURESRIN, EER R

SEASF T R+

1o JECAF IR, SO R AR — SR

2: —IMFATEGEZ AN RORES (28, FRKIA.

3: WSRO ARIRIRES, FE ML B In) ANy (i 2 7 i i A& k), FRTE R IE SR
AL E RS, MEREEERUG, S8KIL,

X AN FE

X B AS A EREE forml, A timer B LABAR S KEIRA: — A A
Uploader CHfREF—AN3CF)s Task M5 (HE0E—3CH); FileThunk X4 (B—AME%,
Sf R TR FE): WebService 1252 0435,

AL T BAC KA o MBCIRES T, Bl il kAE xml SO SEAR LT

<tasks>
<task name=""contact. txt" percentage=""" totalSeconds=""" localFile=""" remoteFile=""" fileSize=""">
<thread name="threadl”™ begin=""" end=""" lastTime="""></thread>
</task>

</tasks>

Bl R S5 FE A ALIXFE

*Z‘D4ﬁﬁ%:
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1: forml. XAEEGREIR. FEREGZ BINMES (Task); FHEFSIRE

WA, QIS

private void btn _browse Click(object sender, EventArgs e)
{

//browse to select files

OpenFileDialog ofd = new OpenFileDialog();

ofd. Multiselect = true;

DialogResult dr= ofd. ShowDialog() ;

_taskList = new ArrayList();
for (int i = 0; i < ofd.FileNames. Length; i++)
{
Task t = new Task() ;
t. FileChunkCount = Convert. ToInt32(this. txt threadsPerFile. Text) ;
t.LocalFile = ofd.FileNames[i];
t. RemoteFile = Path. GetFileName (t. LocalFile) :
t. Name = Path. GetFileName (t. LocalFile) ;
//t.Percentage=0;
t. TotalSeconds=0;

t. Init(); //init, split the file to upload

_taskList. Add (t) ;

}

//show in UI
this. dataGridViewl. DataSource = GetUpdatedStatusAsDT (_taskList, 0)

BN MEEHRAS, &6l DataTable

private DataTable GetUpdatedStatusAsDT (ArraylList list, int seconds)
{

DataTable dt = new DataTable():

dt. Columns. Add ("Name”) ;

dt. Columns. Add ("FileSize”) :

dt. Columns. Add ("Percentage”) ;
dt. Columns. Add ("TotalSeconds”) ;
dt. Columns. Add ("LocalFile”) ;

(

dt. Columns. Add ("RemoteFile”) :

for (int i = 0; i < list.Count; i++)

AT R —— 8 TR S ER SR = Y. MR
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//update task status to db
Task t = (list[i] as Task);
t. TotalSeconds += seconds;//running time

t.Save() ;//save the status to db, so next time can load the status to continue

DataRow dr = dt.NewRow() :

dr[”Name”] = t.Name;

dr[”FileSize”] = t.FileSize:
dr[”Percentage”] = t.Percentage;
dr[”TotalSeconds”] = t.TotalSeconds:
dr[”LocalFile”] = t.LocalFile;
dr[”RemoteFile”] = t.RemoteFile:

dt. Rows. Add (dr) ;
}

return dt;

PATHESS

private void btn run Click(object sender, EventArgs e)

{
//timmer to show the status
Timer timer = new Timer () :
timer. Tick += new EventHandler (timer Tick) ;
timer. Interval = 2 * 1000; //every 2 seconds
timer. Enabled = true;
timer. Start () ;
//
//continue
//find task from datasource (DB or xml) and continue
//ArrayList tasks = Task.LoadTasks();
//
ArrayList tasks = taskList; // get the task list.
//
for (int i = 0; i < tasks.Count; i++)
{
Uploader uld = new Uploader (tasks[i] as Task);
uld. Strat () ;
1
}

2: Uploader MA% 0015 : 3 B2 J5 32672
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public void Strat()

{

// dataReceiver. Open(this. task.RemoteFile);//init webservice

H#region test

//if (!File.Exists( task.RemoteFile))

//4

// FileInfo fi = new Filelnfo( task.LocalFile);

// FileStream fst = new FileStream( task.RemoteFile, FileMode.CreateNew) ;

// BinaryWriter w = new BinaryWriter (fst);

// bytel[] ab = new byte[fi.Length];

// w.Write(ab);

// w. Close () ;

// fst. Close() ;

//}

//

#endregion

//main code. find each fileChunk, running in seperate thread

for (int i = 0; i < _task.FileChunks. Count; i++)

{
FileChunk fc = (_task.FileChunks[i] as FileChunk) ;
Thread thread = new Thread(new ThreadStart (fc.Upload)) ;
fc. RunningThread = thread;//asign thread to the fileChucks, to stop the task
thread. Name = task.Name + 7 7 + i.ToString();
thread. Start () ;

}

}

3: Task KM TEEAND: TERYIGMAESS, FATE WA Bl 1) PR A7 SR

public void Init()
{

//create new

this. FileChunks = new ArrayList();

FileInfo fi = new FileInfo(LocalFile):
FileSize = fi.Length;

long block = FileSize / this.FileChunkCount:

long index = 0;

AL T K2 —— 8 TR SR SR = Y. MR
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for (int i = 0; i < this.FileChunkCount; i++)
{

FileChunk fc = new FileChunk (this);

fc.Begin = index;

if (i == this.FileChunkCount — 1)

block = FileSize - index;
index += block;
fc.End = index;

fc.LastTime = DateTime. Now;

this. FileChunks. Add (fc) ;

//

4: FileChunk FI#ZCoARRS: B2 anf]_E4& Sk

{summary,>
main function
<{/summary>
public void Upload()
{

Stream fs = File.OpenRead( task.LocalFile);

long len = 2 % 64 * 1024;// 2 * 64 * 1024;

while (Begin < End)
{
if (End - Begin < len)
len = End - Begin;
byte[] data = new byte[len];
fs.Position = Begin;

fs.Read(data, 0, (int)len);

firegion local test

//Stream fs2 = File.OpenWrite ( task.RemoteFile);
//fs2.Position = Begin;

//fs2. Write(data, 0, (int)len);

//fs2.Flush () ;

//fs2.Close () ;

//

f#endregion

//call webservice to receive the data. this can be a socket also

AT R —— 8 TR S ER SR =
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string res = this. task.DataReceiver.Receive( task.RemoteFile, Begin, len, data);
if (res == "ok”)
{
//
Begin += len;
_task. Save() ;
}
else
{

//wait for next while

5: WebService 4% oL HS

[WebMethod]
public string Receive(string file, long begin, long len, bytel[] data)
{
_fileName = AppDomain. CurrentDomain. BaseDirectory + “\\tmp\\” + file;
try
{
_fs = File.OpenWrite( fileName) ;
_fs.Position = begin;
_fs.Write(data, 0, (int)len);
_fs.Flush () ;
fs.Close();
fs = null;
return “ok”;
1
catch (Exception ex)
{
string s = ex. Message;
return “retry”;
1
}
/NG

BARAEEAK s DUSKSEH ;s EARTRSE AT
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5 Formi _ .!..-. el B s

Percentage TotalSeconds LocalFile | [ browse |
73 0 D hsoftware]
5 0

3% FileUploader (Running) - Mi t Visual Studio

File Edit View Project Build Debug Tools DevExpress Window Community Help

RN = - B=- NI R B - S|

o] B AssemblyVersion(10017) - | & 55 ) 50 g
FHERE5 QY

Forml, Uploader.cs& s [Design] - X olutio
FileUploader.Fileq 22 Forml 7 S | DEEA
[ Solution ‘FileUploader (2 p
! Threads per Fle 2 {FileChunis) B @ D\.AServer,
File list fasks . @ Lz App_Code
P fae) FileSize Percertsge TotelSeconds__LocalFie | [ browse | L Eg AppData
1 : E 3
LA— 73 0 D:\softward | @ [ Default.aspx
1 0 D-\softward : Receiver.ashx
publi #| Receiver.asmx
b1 ﬂﬂ, nove .
Tl = Web.Config
privats B FileUploader
pablic]l [ [ Properties
1 m References
_tai| [ [ Web References
k @- O3 bin
12ubli fl 3 app.config
I &) Classl.cs
é‘f I ETE M o [E Formles
Log| %9 Form1.Designer.
=l %] Forml.resx
i Stop Tesks @ Program.cs
] Uploader.cs

fitest

FfStrean £52 = File Openirite( task RemoteFils);

FE=2 Position = Begin;
A W

Fiea Faadnait
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7. CHZZRFEZES]

7.1, KR#RE=RR

EE AL http://iwww.cnblogs.com/rentiansheng/archive/2011/02.html
YEEE: B

7.2, ARER

7.2.1 ZRFERIFHIFRES
e 3R ?

H[MREFIHGBATI, 2 —Nitie, SR ORREAT T iR AL (8 21 5
ARG T — N EFE O 2 A 2R T AL -

A 2R ?

LREARE T I — NPT, BEALREEA B LA SRR fE TR 5,
EACH X SE T, RAS R (2 A% R DASRAT R 1) B K

HaRZE&RE?

ZURERARRE T TS 2 PATH, BIE L ] BRI S AT 2 AN R 2R RE R
ITANFRAESS, R Ut SO VRSN RE 7 QI 2N AT AT IR AR 78 LA H I SS

EZS R0l TROL

LA CPU AR, £ 2 RRERE P f, — DR AEEfF I, CPU W] LAEAT
HERZREMmARER, XREHUKIR R TR R,

Z RN AT I3 T «
LRt RER, FTUARERE S AN, LRl SHAFIRE; ZLREFEDA
AVERE, PrLLRE 2 CPU I (B BRER AR ZRAR 2 IR L B A U7 1) 2 AH TSN, A 2B ok

SRR 2R 2 2 FEEHIRR AR, RATREERIRZ Bug;

FETARKERT CHAmTE ) 2 ZRRENLEI AT IRV, . v 178 2008 GUI ISLL BT IR,
TEIHE T LR A BT, 12N RGP A Ry AR i G 727, R P Jm ) Console.ReadLine()
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RN TR s ROk, DMERTE AT R P

LRl s

4 2k#2 Thread.CurrentThread.Name = "System Thread";
AT Y ATLRFLHI & R Thread.CurrentThread.Name

AT Y ATLRFEMPIRZS Thread.CurrentThread. ThreadState
LREPRAE I R RANTE 4]

Lock Monitor ThreadPool ManualResetEvent Mutex AutoResetEvent InterLocked

FEATRRFAESAT, E0H TR,
—NEMEN G AR -

using System;

using System. Threading;

namespace ThreadTest
{

class Runlt
{
[STAThread]
static void Main(string[] args)
{
Thread. CurrentThread. Name = “System Thread”;//45 4 A £ fE#c 44 System Thread”
Console. WriteLine (Thread. CurrentThread. Name + 7’ Status:” +
Thread. CurrentThread. ThreadState) ;

Console. ReadLine () ;

R

System Thread's Status:Running

EXH, FATELT Thread KAUERAJEME CurrentThread FREX 7 M4 aIHATHIZERE, 3L
Name J& A8 “System Thread”, fx/aitfit /& K24 FDIRA (ThreadState).

P ERS R, R XA RN R AT I ETE, NEREIE 1 2 DN IXASRE L6,
BRI SR AL A HAT A IRET 5B CurrentThread AT AR EHSH——EIA
A2 NERERIN AR, ERAR P Z], CPU HEeITHF 4

FEREFP ISR, BRATEH] 1 A 44 23 1A) -
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using System;
using System.Threading;

7t .net framework class library w1, Jr 5 5 2 25 8% Bl &) 80 H AH O 1 28 #5 =& il A2
System.Threading iy 44 25 (Bl FF 1) W0 SRARREAEARIG N A FE P R A P 2 268, i AL & ax A
x.

Pl F A FR R Thread ZEok O @A 485, ThreadPool 28 H T BR A AR 55 . (Utk
AMESEAAR U T RFEPAT 2 HE, U, LR [R) TH SRR ) ML )

Thread XA JINEREEKINE, #MBWT:

Start(): JashZFE;

Sleep(int): FA VL, H1F UATLIE € M= 4G

Abort(): A Z T iR 1 E— N R

Suspend(): EITVEIFAL IR FERINERE, CIUEERLERE, LR RE
Resume(): Pk # Suspend() 75 2 EE IR TR I HRAT

7.2.2 WP — AN EFE

NEEATR S TR O — R, M Thread 2RI RENT, N FHFHLALLEREN CIRIAT,
(BN R 7 RAE ZAE XA R A A5

7E C#h, ZRFEN 2383 ThreadStart /X (delegate) SKAEMLAY, FRATLLIE ThreadStart
BRAE N —N R ECR S, TR M ZRFEEPAT R EL, 4R Thread. Start() /732 )5, ZRFERLT LRI
17 ThreadStart BTG B UL 7] 1Y) 2R 4K

FHFIRE VS.net, HrEt— Nl & N HFEF (Console Application), 4’5 58 45 —A4>
LR FE AR 7 31«

using System;

using System. Threading;

namespace ThreadTest

{
public class Alpha

{

public void Beta()

{

while (true)

{
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Console.WriteLine (“"Alpha. Beta is running in its own thread.”);

public class Simple
{
public static int Main()
{

Console.WriteLine ("Thread Start/Stop/Join Sample”);

Alpha oAlpha = new Alpha();

//file:/ /X BEIE ~ALFE, 24T Alpha JE1 Beta () ik

Thread oThread = new Thread(new ThreadStart (oAlpha.Beta)) ;

oThread. Start () ;

while (!oThread. IsAlive)
Thread. Sleep (1) ;

oThread. Abort () ;

oThread. Join() ;

Console. WriteLine() ;

Console. WriteLine (“"Alpha. Beta has finished”);

try

{
Console.WriteLine (“Try to restart the Alpha.Beta thread”);
oThread. Start () ;

}

catch (ThreadStateException)

{
Console. Write ("ThreadStateException trying to restart Alpha.Beta. ”);
Console. WriteLine ("Expected since aborted threads cannot be restarted.”);
Console. ReadLine() ;

}

return 0;

XBART RS AN Alpha il Simple, 7EGIEZ6FE oThread i FA'1H Fi 7] Alpha.Beta()
JEIWI ML T ThreadStart /P (delegate) XF %, MBEATCIEFILFE oThread i H
oThread.Start() /7755 s, s2br_EFEFIE1T /2 Alpha.Beta() /772

Alpha oAlpha = new Alpha();
Thread oThread = new Thread(new ThreadStart(oAlpha.Beta));///~ F 45 45 5
oThread.Start();
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SR JETE Main() Bk 21 while P63 A, 341148 FH #2577 7% Thread.Sleep() ik EZ6F215 1 1ms,
X B[] CPU % [ $0 AT £6F2 o Thread . 94 J5 F- AT F Thread. Abort() 7724 1E26#2 oThread,
RS F oThread.Join(), Thread.Join() /7 V4 f# =4 F2554F, HELF| oThread ZEFE45 K. fRT]
PL#5 Thread.Join() /7548 2 — A int RS EE NS RKR . 25, RATREH
Thread.Start() /72 2557 5 2262 oThread, {H/ZR5R Abort() /775w K1 G R A n] Pk 2 124
1R26F2, AT ARG REFE 2l ThreadStateException 5

F 2R 1% Main() % %t

FT A RFEHS AR BT Main()BR B ERIZRFER, Main(BR S CHREFFIIN, AR
FERTLARR 2 A ELFE . WERFTE T G LEMEIL T, WA FLETLLIL, MrERES
LRFRAOK TS 20k . BT B FE BLARTEROW b2 SR AT AT, (B AE W B AR 58 4 /] LAIA
NEAEFATHAT -

Thread. ThreadState J& 14

A RAEAER 7 ERREBATIRES , FEAF A5 DL N A AR AR, FRATTAT I i m] UIE 5t
ARSI o S5 p s W

ThreadState J&MEEUE LT

Aborted: Z&F2E 4 1k

AbortRequested: Z&FE (K] Thread. Abort() 77 Ak i, (HRELRFEIE AR AZ 1,
Background: ZFE7EE AT, 5JEM: Thread.lsBackground A 2%;

Running: ZF2 IETE IE R IE1T;

Stopped: ZAFECAEpEE 1L,

StopRequested: ZRFE IEFE#E E R 1k

Suspended: ZFECZ#iER (MRS, nrbL@Ed i H Resume() 7L EHE1T);
SuspendRequested: ZRFEIETEZL R HED, (H@RAKAT S B ;

Unstarted: A8 Thread.Start() T 452 F5 (113547 ;

WaitSleepJoin: £ZRFER A T Wait(),Sleep()5K Join()&5 7 v 4b T IR 75 5

ErnfEE] 1 Background MRAEFRIZLIEI G G817, MA)5 GBATHLEA A%
sy We? HSe)E G LRRIRAT 6 288 R — XA, e )E & RREAUISE P&k, —
BRI E KT G 2% 105, CLR GEAIE F s T80 Kl i AL & — s
) J5 6 BERER) Abort() 77 VE R AR £ IR BERE o

LRI
MLRFRZ 435 CPU I A, CPU % MRLRFERIR e TR . 16 CHRHFET
i, R PATRLEE 5 MR, s 2% A& Highest, AboveNormal, Normal,

BelowNormal , Lowest, 7@l @ &N W R AR EM R, BrRGEHKINN
ThreadPriority.Normal .
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R RR RIS, BATRT LU AR

I EN SN TRAG
myThread.Priority=ThreadPriority.Lowest;

R AR RIS g, FATRT DL 22— LEAR X S E AR e PhAT B nxd P #g i

1
Paranpar:
AR

7.2.3 HEFEENHEE

While 425 &4, lock i&H]

Arm i, FALREEA H TR, (ERAMXGRILZN, A LREHS AT LLAT A1
[F PR BRI 280 3K T R SR 1 1) Rl A2 J LN 2R AR RN AT — N e, S 3R R EL, AT
TIURHAIGE S, DR AT T a0 203 A I AR L R A2

CHIRfIL T — /N8 lock, ‘& R] DA —BHARES & SUNH R B (critical section), HJFEL
E— NI ZIN R RdF— MR APAT, M HARFE N AR5, 78 CHP, BT lock 2 X
W

lock(expression) statement_block

expression fRFRARA HEREEAIXT G, B 2RI .

®  WURARIELRY — NS, — M, RATLUEA this;

o MR —NMESEE (WHEFAREBE—MESTTENTD, — BT
LT,

T statement_block &t /& /7 ELAORHD, 3 BTG 7E — AN 221 Py T Al — /N e AT
R R M lock S8 SR T, (EVERILBI T lock SRS I FIE AR .

N I

using System;

using System. Threading;

namespace ThreadSimple

{
internal class Account
{
int balance;

Random r = new Random() :
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internal Account(int initial)

{

balance = initial;

internal int Withdraw(int amount)

{
if (balance < 0)
{
/ /W balance /ST D =
throw new Exception(”Negative Balance”) ;
}
// RIS PRIE AR T AR E 24 balance [{E 58 T
[/ AEAT HA R AAT X BAVRS RAZ 2L balance [FH
//AIt, balance HMEZA AT RE/NT )
lock (this)
{
Console. WriteLine (“Current Thread:” + Thread. CurrentThread. Name) ;
[/ AR Lock REEFHIORYT, AT REENATTE if B HIWT )G
/) BAN— N FEHEIFAT T balance=balance—amount 154 T balance [{J{H
//TIEAMME ST XA EFER—ATT I, FroAnS e S EBULH if & CEA AL 1
[/, IXNERFEEN 4R S0 1T balance=balance—amount, fTPL53EL balance A g/ T
if (balance >= amount)
{
Thread. Sleep (5) ;
balance = balance — amount;
return amount;
}
else
{
return 0; // transaction rejected
}
}
}

internal void DoTransactions ()

{
for (int i = 0; i < 100; i++)
Withdraw (r. Next (<50, 100)) ;

internal class Test
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static internal Thread[] threads = new Thread[10];
public static void Main()
{
Account acc = new Account (0) ;
for (int i = 0; i < 10; i++)
{
Thread t = new Thread (new ThreadStart (acc. DoTransactions)) ;
threads[i] = t;
}
for (int i = 0; i < 10; i++)
threads[i]. Name = i.ToString();
for (int i = 0; i < 10; i++)
threads[i]. Start () ;

Console. ReadLine() ;

lock 55 Monitor [X %]
lock 8l & —EXfLhS, Monitor € — X4 .
Monitor 8% — %

MZLFEAR — X GET, 2 LA ARSI 1) R, 3 Tl i 80 Ak A 82 12% A5 FH
lock %87 T, X HFHEM S System. Threading H'#)—3 Monitor, AR LLFRZ A WAL
#%, Monitor $2fit T AR ILZ R TTE .

Monitor R DL SE — MR, —NEFE A A 15 2T B W] DAz Rt AT #AE . X
ZAHLH PRAE T £ 7T B8 51 R LA 00T — AN 2 R — A AR W] BLJ7 5 &R
Monitor A ZUAT— N BAKHIR RARSCHR, ERHETER SR, FTbARMHERE
SO G T B E R 5B R A, ASREME IR RS RIS B T Monitor
BUE — DX RTEIE

Monitor.Enter(oQueue);
...... IIEAE oQueue X G R BERE AT ZFEEE I 1
Monitor.Exit(oQueue);// & iUt

W bR, H—ANEFER A Monitor.Enter() 5 iE8UE — AN S, AN R EIAE A
T, HELFRAEEG RIS, RAE ST Monitor.Exit() 7 AR BUB . (12 i, 78
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—ANRFEIZAT ARSI A Monitor.Enter (5 %), 38 4 H e 6 R AN REAE HZST 2 1)

N T ARIE 2R FE i R AR BERE U, /R AT LLAE Monitor.Exit() )55 S 7E try-catch-finally 45 #)
(1) finally AARSH AL,

X FAEAT— M Monitor SUE IR R, WA PAEMRTEE 5 EMRK —5EE:
o H—RIVERAHBMLRENSI,

—R
o LR AFENIL, BIIFRI T LM A SR,
© LR AT, BABIRRIFH S AR SRS OIS 151

m o

\

RIS 2

M X G R R HE SRR UBE RS, B Al F Monitor.Pulse() /7 7218 F15E R A B A 1) 5 —
MNERRE, TRAZEFEEER BT NS, 240 G R TR, 72 77045 BA A o i 2R A m] DAST.
HIESREyae L

T AR WA ] lock Y47 Monitor 253k ScBl 4 B 125 RUE U1 - 19
J AR P 5 2 R

RAGIRES, AP FH LAY B SR AATH, A E SN, S
BHOF HRoR QERPA TP EITE).

B, X MEIRERN R Cell, fEXANEE, FMWANJ7%: ReadFromCell()Fl
WriteToCell. ¥ 2% 26244 8 H ReadFromCell()izHX cellContents [N 23 H S omHisk, 4
FEE AR U A WriteToCell() 777417 cellContents ‘5 A\ Zid .

DL 517 335 A 15 F 2] Monitor.Enter()F1 Monitor.Exit()

1M 24 H T Monitor.Wait()F! Monitor.Pulse()

NN

using System;

using System. Threading;

//iX B IRV AE A Monitor. Enter () A1 Moni tor. Exit () Jyik
//TRALE A 7 Monitor. Wait () #l Monitor. Pulse () Jj:
namespace threadingtest
{
public class Cell
{
int cellContents; // Cell XF % HLiIM) A%
bool readerFlag = false; // IRZASkrd, N true INA[LLEZEL, A false MIEES A
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public int ReadFromCell ()

{
lock (this) // Lock JRHEFORIE A4, W AZEAHX lock H/12H
{
// QTR ILAEAS AT L
/A else B return false
/T BURAE T —A wait J5i%, iERE 15250
if (!readerFlag)
{
try
{
/ /%R WriteToCell %A i AT Monitor. Pulse () ik
Console. WriteLine ("waiting...”);
Monitor. Wait (this) ;
}
catch (SynchronizationLockException e)
{
Console. WriteLine (e) ;
}
catch (ThreadInterruptedException e)
{
Console. WriteLine (e) ;
}
}
Console.WriteLine ("Now consume, the consumable is: {0}”, cellContents);
Console.WriteLine ("Now repeating...”);
readerFlag = false;
//HEHE readerFlag b3&, FRHIATHOLTER
Console.WriteLine ("Now pulseing...”);
//IBHIWriteToCell ) J5ik GZITIELESIHh— ML HAT, SFHD
Monitor. Pulse (this) ;
}
return cellContents;
}

public void WriteToCell (int n)

{
lock (this)
{
if (readerFlag)
{
try
{

/ /%45 ReadFromCell /7" Monitor. Pulse () J5¥%
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Console. WriteLine ("Now waiting...”):

Monitor.Wait (this) ;

}

catch (SynchronizationLockException e)

{
// 48T (48 Moni tor 28 Enter Z AMII ) LEARRIEARRS X 44 A
Console. WriteLine (e) :

}

catch (ThreadInterruptedException e)

{
/A ERRAE SRR (R IR b 1
Console. WriteLine (e) :

}

}

Console.WriteLine ("Now producing...”);

cellContents = n;

Console.WriteLine (“the Productiong is: {0}”, cellContents);
Console.WriteLine (“sure the production”);

readerFlag = true;

Monitor. Pulse (this) ;

/IR A — AR IEAE S 1Y ReadFromCel 1 () J7 72

}
// R E XL EFE % Cel1Prod Rl 32 K CellCons
//"EANHEB IR —AJ5ik ThreadRun (), BAETE Main () B # IR LA LERE Y ThreadStart AREX R, fE
NEFERINI .
public class CellProd
{
Cell cell; // BAfAEMN) Cell R
int quantity = 1; // AFeFH AL VIMRL A

public CellProd(Cell box, int request)

{
/ /K& R A
cell = box;
quantity = request;
}
public void ThreadRun ()
{

for (int looper = 1; looper <= quantity; looper++)
{

LA E ST SEPNEYS)

/AT Rl
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/ /1% B ek
//UHR cell. ReadFromCell () IEFEMAT, A4 I A A RS B 45 4545
cell. WriteToCell (looper) ;

public class CellCons

{
Cell cell;
int quantity = 1;
public CellCons(Cell box, int request)
{
/ /K& R A
cell = box;
quantity = request;
}
public void ThreadRun ()
{
int valReturned;
for (int looper = 1; looper <= quantity; looper++)
{
/[ B NERAER S S B
/AT B R
/)X B R
//IR cell. WriteToCell () IEFEFAT, B4 1 I 1)1 F K 8 15 4545
valReturned = cell. ReadFromCell() :
}
}
}

//RIGAE R IHNX AN Moni torSample [ Main O BRECH, FRATEMI 2 B P 2RFE 2 il E A =3
FI 9, {1 CellProd. ThreadRun () 753541 CellCons. ThreadRun () 735 [ —A Cell X Gk 741k,

public class MonitorSample

{

public static void zMain(String[] args)

{

int result = 0; //—/MrEAL, WREFIRETRA M, wERHAHERELE

Cell cell = new Cell();

// FH{EH cell ¥I4&4k CellProd Fl CellCons AN, AR R 2o B J9 vk

CellProd prod = new CellProd(cell, 20);

CellCons cons = new CellCons(cell, 20);

/ /B PASERE, PN ZAE 7 Bl AT AN R AR AT R A
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/B IFAET 5 EiBAT
Thread producer = new Thread(new ThreadStart (prod. ThreadRun)) ;
Thread consumer = new Thread(new ThreadStart (cons. ThreadRun)) ;
[/ HEPE R LR T R O A v, (R A e HIT
try
{

producer. Start () ;

consumer. Start () ;

/ /X B O
producer. Join() ;
consumer. Join() ;

Console. ReadLine() ;

}

catch (ThreadStateException e)

{
/TR T AR ARAS I R DAL T AN e AT Bl 1 SR R AR
Console. WriteLine (e) :
result = 1;

}

catch (ThreadInterruptedException e)

{
/A ERREAE AR A i e 1
Console. WriteLine (e) :
result = 1;

}

//IE Main () BRECE A IR BME, (H T THIIX 2518 1) W] DA ) A2 AR IR B 04T 25 1
Environment. ExitCode = result;

Console. WriteLine (result. ToString()) ;

public class Cell
{
int cellContents; // Cell XF % HLiI) A%
bool readerFlag = false; // IRZ&brd, A true I A[LLEZEL, A false MIEES A
public int ReadFromCell ()
{
lock (this) // Lock JRHEFORIE T A4, W AZEAHX lock H/14H
{
if (lreaderFlag) //tn A IAEA WK
{
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try

/ /%R WriteToCell %A A Monitor. Pulse () %
Monitor.Wait (this) ;

}
catch (SynchronizationLockException e)
{
Console. WriteLine (e) ;
}
catch (ThreadInterruptedException e)
{
Console. WriteLine (e) ;
}

}

Console. WriteLine (“Consume: {0}”, cellContents):

readerFlag = false;

// B readerFlag b3&, FRHIATHOETER

Monitor. Pulse (this) ;

//IBHINriteToCell ) 75k GZITIELESIHh— ML AT, S5HHD
}

return cellContents;

public void WriteToCell (int n)

{
lock (this)
{
if (readerFlag)
{
try
{
Monitor. Wait (this) ;
}
catch (SynchronizationLockException e)
{
// 4T (8 Moni tor Z8F% Enter Z AMW ) TEAERIE (FARHS X 4 1 FH
Console. WriteLine (e) ;
}
catch (ThreadInterruptedException e)
{
/MBS RPIRAS g 1k
Console. WriteLine (e) ;
}
}
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cellContents = n;

Console.WriteLine ("Produce: {0}”, cellContents) ;
readerFlag = true;

Monitor. Pulse (this) ;

//IBATTI A=A EFE P IEAESE AR ReadFromCell () 771

T A& I CellProd FH 9% # 2K CellCons , EAITHR XA — A J7 %
ThreadRun(), LMETE Main() k£ #2245 2 FE (1) ThreadStart fRIX R, 1ENLFEMIANL,

public class CellProd

{
Cell cell; // AR Cell X5
int quantity = 1; // AP=FHA=0EL WG 1
public CellProd(Cell box, int request)
{
//FIE R
cell = box;
quantity = request;
}
public void ThreadRun()
{
for (int looper = 1; looper <= quantity; looper++)
cell. WriteToCell (looper) ; //Aj=3& MHEAEXT 55 N5 B
}
}

public class CellCons

{
Cell cell;

int quantity = 1;

public CellCons(Cell box, int request)

{
/ /¥ BRI A
cell = box;
quantity = request;
}
public void ThreadRun ()
{

int valReturned;
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for (int looper = 1; looper <= quantity; looper++)

valReturned = cell. ReadFromCell() ://JH 7% & MEEAENT G rh sz B = B

75 RIS, [P 2@ 5545 Monitor.Pulse() Sk 58 . 1 Jad:r=# 267~ T —AMH,
T[] — I 2038 9 3 Ab T35 R R3S, ELEIWCRI AR 73 1 ik (Pulse) ” 3l 0B A2 7 L2 56 B
VR BB BN BRSO AR T AR S B S iR AR 5 H U F Monitor.Pulese() 4
11 MO

B IPRAT 45 RAR fi] .

Produce: 1
Consume: 1
Produce: 2
Consume: 2
Produce: 3
Consume: 3

Produce: 20
Consume: 20

XA 5 AE T lock A1 Monitor.Wait()F1 Monitor.Pulse() 44 Bic 4 FH , [= I 17—

™ readflags #rik.

FL b, AR DA H I R 72 LN AR TR e B KR AL, R
TG T R AR R R AT, IRE DI E MBI R 2 R 7 2

7.2.4 ZLFER B3 EH(LRIEH)
L2 EENEFT, &8RP RE:

—AEOL: MIRERE R, AR RER > BN A BRAE AR, SRR FE R, RA
A RELE T 3

X — %14 F ThreadPool (ZEFEH) KR,
RGO 2R AR AL T RBROIR S, 2 ) A 4l i il

X — A Timer CGERTS%) SRAR G,
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ThreadPool Z5#RHt— /Nt RGO (FTLLEE—DNERENER), ZAemE
Windows 2000 VA b R4 Fr, BN R vR A T RA Sk A ) Windows 7 1) API

B LR 2 A e R B, 7548 ] ThreadPool.QueueUserWorkltem() 5%, 1% 5 =R RN T

I — N ERAETCH L AR, 1ZAEH Start() 754 1 ] WaitCallback AR F AR 1 e £
public static bool QueueUserWorkltem(WaitCallback);

EZETIEMT , 2244 object 4L i#i45 WaitCallback U771k

public static bool QueueUserWorkltem(WaitCallback, object);

ThreadPool Z&/& — M Ef SR, IRAREM AL EA R ERIXT R M H— BAERIZIEEL
FEM AN T —ADNITH . A %I R 2 TR RO 1.

X HARTTE H OB AR, RTHREME TIES smEl, RE1ENS LSS
ThreadPool.QueueUserWorkltem() 7V 54T 1, A& #7152 MK EE WaitCallback AAEEXT 4,
MARER L B P 181755 TAEA S H R % B 3h 78 R, RICATTE SIS 5 2% iR 48 4y e @t

ThreadPool !

R FAIE T — ManualResetEvent Xt %, ZX ZuiE— M54, WTURHER
S SR AN H B R

A, S E AR T R TAE#RSE R AR, ManualResetEvent X 50K i B VA {5
T, B F LR BT

ManualResetEvent %f %45 J1,/> B 5 1) Jy vk

etz s, FUP AT BUE E HBOARPIRE (15 S /1ME5);

FEANGAC UG, IZX R R R R IIRS AL, BEIE R Reset()B# Set() /5 A M -
Reset()/7i%: #HBENERE TRE;

Set()/7i%: HHBENHETRE.

WaitOne() /7 7:: 4T 2k fa4AS, E 3| ManualResetEvent % %4k T4 (5 SRA, ot
ZERRREGE . RS, R AG IMRAR R I AR, X0 DL pR FOY R L TAE DU R
GLHRWIME I E SRR . T L FEHNZE 1758 T LUS, ManualResetEvent.Set() 772
¥R, FNIEA T ManualResetEvent.WaitOne() /7 ¥2: 1 AL 7E S A5 IR AS 1 e ARt 20 213X
MES, TREEEETIIT, TRGEURTE.

ThreadPool [ F7ERHi:

using System;
using System. Collections;

using System. Threading;
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namespace ThreadExample

{
/&R R ORAFAT BRI S, NS Bkt

public class SomeState

{
public int Cookie;
public SomeState(int iCookie)
{
Cookie = iCookie;
}
}

public class Alpha
{
public Hashtable HashCount;
public ManualResetEvent eventX;
public static int iCount = 0;
public static int iMaxCount = O;
public Alpha(int MaxCount)
{
HashCount = new Hashtable (MaxCount) ;

iMaxCount = MaxCount;

[/ BRI B AT Beta () J7ik
public void Beta(Object state)
{
/ /5 2T R RE T hash Zwfid{E A Cookie HIME
Console. WriteLine (” {0} {1} 27 Thread. CurrentThread. GetHashCode (),
((SomeState) state). Cookie) ;
Console. WriteLine ("HashCount. Count=={0},
Thread. CurrentThread. GetHashCode ()=={1}", HashCount. Count
Thread. CurrentThread. GetHashCode ()) ;
lock (HashCount)
{
//WER T Hash F AT M ATLEAE () Hash {5, WHEHIZ
if (!HashCount. ContainsKey (Thread. CurrentThread. GetHashCode()))
HashCount. Add (Thread. CurrentThread. GetHashCode (), 0);
HashCount [Thread. CurrentThread. GetHashCode () ] =
((int)HashCount [Thread. CurrentThread. GetHashCode () ]) + 1:
}
int iX = 2000;
Thread. Sleep (iX) ;
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//Interlocked. Increment () #1E & — AR FH0E, HARES F e

Interlocked. Increment (ref iCount) ;

if (iCount == iMaxCount)

{
Console. WriteLine() ;
Console. WriteLine (“Setting eventX ”);
eventX. Set () ;

}

public class SimplePool

{

public static int Main(string[] args)

{
Console. WriteLine ("Thread Pool Sample:”);
bool W2K = false;
int MaxCount = 10;// VPRI HFIZAT i 2 26 F2
/ /i ManualResetEvent X G 3F HATAG M N TEAE 5 IRES
ManualResetEvent eventX = new ManualResetEvent (false) ;
Console. WriteLine ("Queuing {0} items to Thread Pool”, MaxCount) ;
Alpha oAlpha = new Alpha (MaxCount) ;
/ /B0 AR
//ERATAEAE oAlpha X4 eventX J& 1
oAlpha. eventX = eventX;

Console. WriteLine ("Queue to Thread Pool 07);

try

{
/ /¥ AR NG A i
/ /3% BLE ] Windows 2000 PA_ERRA A1 APT, i LLA] A HiE NotSupportException 53
ThreadPool. QueueUserWorkItem(new WaitCallback (oAlpha. Beta), new SomeState(0));
W2K = true;

}

catch (NotSupportedException)

{
Console.WriteLine ("These API’s may fail when called on a non-Windows 2000 system.”);
W2K = false;

}

if (W2K)//4n R 2450 RS HF ThreadPool 774

{

for (int iltem = 1; iltem < MaxCount; iltem++)
{
//AENBAI TR
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Console.WriteLine ("Queue to Thread Pool {0}”, iltem);
ThreadPool. QueueUserWorkItem(new WaitCallback (oAlpha.Beta), new SomeState(iltem));
}
Console.WriteLine ("Waiting for Thread Pool to drain”);
/B e R, BPZRFE 1 ManualResetEvent. Set () J5 v
eventX. WaitOne (Timeout. Infinite, true);
//WaitOne () 248 FH & R AR SEAF HL 2 eventX. Set O 7241/ A
Console. WriteLine ("Thread Pool has been drained (Event fired)”):
Console. WriteLine() ;
Console. WriteLine ("Load across threads”) ;
foreach (object o in oAlpha. HashCount. Keys)
Console.WriteLine (“{0} {1}”, o, oAlpha.HashCount[o]);
}
Console. ReadLine() ;

return 0;

R A2 5 R R 3t g -

SomeState 55— MRAHE B INEIRSH, EERF TEASERUEIRA T N EAE,
PN R B0 — 28 H 045 BB R ORIR AL 20As, XAy s AR A 2.

FEF HELEY InterLocked JRB 2L N L AR P IMAFAER), EIRAL T 27 A AR 1%
k.

JET 5 MRAEZLREREF T, WA LREM X RSN, A Al
AR RBEIXANLE T, XIR lock REFAERTT L —FEH. %

(%

ATRZ A EEIRE S, SRR AT, B E A R et 4,
FEA BEAT O N T A T

7.25 ZLEERB3IEE(ERN 2 Timer)
Timer 3 BB R, T 4
I EEE, R S — N A, TR I

WIEEAL— Timer X 4.

Timer timer = new Timer(timerDelegate, 5,1000, 1000);
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Il F—AN2H. 85 7 TimerCallback £F6, RRBEPATHIITIE:

Il E=ASE: —ANEEERTEEA NGRS, sE& Nz 5 H;

Il S =ASH: IR Al ——TF i FFAR B 2 BEBLE I (8], B fr 2= de ey “0” F£oR
SERP B TH 2

11 VYA S50 5 B 25 BRI (] (] B —— T F B 46 DA S BRERR X 4 A — B I [a], TimerCallback
FrARE R T BRIk, A2 =R, 82 Timeout.Infinite 7] DLIZEH] & A2 L.

Timer.Change() 7% B 2w E . (X2 —NSERMERN T
ffiF7”45]:  timer.Change(1000,2000);

Timer K277~ CRIE: MSDN):

using System;

using System. Threading;

namespace ThreadExample

{
class TimerExampleState
{
public int counter = 0;
public Timer tmr;
1
class App
{
public static void Main()
{
TimerExampleState s = new TimerExampleState();
// BRSNS TimerCal lback, %A% & I
TimerCallback timerDelegate = new TimerCallback (CheckStatus) ;
[/ BN AN TAE A s (18 B 25
Timer timer = new Timer (timerDelegate, s, 1000, 1000) ;
s.tmr = timer;
// EEART T KRR Timer X R IIZ 1L
while (s.tmr != null)
Thread. Sleep(0) ;
Console.WriteLine ("Timer example done.”);
Console. ReadLine() ;
1
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// T TR 7 B R 7 i

static void CheckStatus(Object state)

{
TimerExampleState s = (TimerExampleState)state;
s. counter++;

Console.WriteLine (” {0} Checking Status {1}.”, DateTime.Now. TimeOfDay, s.counter);

if (s.counter == 5)

{
/ /A% Change 530478 1 K [a] (] B
(s. tmr). Change (10000, 2000) ;

Console. WriteLine (“changed”) ;

if (s.counter == 10)

{
Console.WriteLine (“disposing of timer”);
s. tmr. Dispose () ;

s.tmr = null;

R ERE T A EN R, e AE 1 B2 JEHun R 1 #  —IK CheckStatus()
Jiik, MMM 5 IRLLS, fE CheckStatus() /7 &5 T IR (Rl bl 2 &b, I+ H¥g e fE 10 #
JEEHITG . 4 EukF) 10 ¥k, A Timer.Dispose() /7 VM T timer %f 5, F 2R T /2 Bk
HIER, &I-fEF.

7.2.6 H X% Mutex

WA 0 2 AR B2 B R, AP RMES, XFEMBEFRNSR, B
System.Threading iy 4 25 [HH 1) Mutex 2.

AT Mutex BIE—MHME, REEELE. REELSE, RebE, &5
T, J—PREAE B, HARES R GEM T ELUEA T EE., MZ&F~ES Mutex
ST R IE R I, ZRFEE ) Mutex.WaitOne() 5 12545 Mutex W S4B, e %%
FE[) Mutex Xf SR T, B8t BSilA XM SR, E2I'EHH Mutex.ReleaseMutex() /772
FERUZX AT R, TEIE, FHABAEEESRIUX A Mutex X R 20 R A 5547 .

THRAMI TR T Mutex X RKF AN, TERREEFRIDMLERNSTR, X
PUANERRE IS 4T SRS IS Mutex i SR SRR
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HrhitH 3] AutoResetEvent ZEFIXT 4%, I EHEMEN—ME5M . XEHERAEESIR
BRFR—ANLIEMLE R,

Il AutoResetEvent.Set() A B B B NAE SRS
/I AutoResetEvent.Reset() /775 1% B & N EE 5IRE

Mutex ZRIIFE 1]

using System;

using System. Threading;

namespace ThreadExample
{
public class MutexSample
{
static Mutex gMl;
static Mutex gM2;
const int ITERS = 100;
static AutoResetEvent Eventl = new AutoResetEvent (false) ;
static AutoResetEvent Event2 = new AutoResetEvent (false);
static AutoResetEvent Event3 = new AutoResetEvent (false);

static AutoResetEvent Event4 = new AutoResetEvent (false);

public static void Main(String[] args)
{
Console.WriteLine ("Mutex Sample ”);
// B Mutex X%, I H v N MyMutex
gMl = new Mutex (true, “MyMutex”);
[/ R AT A Mutex X4
gM2 = new Mutex (true);
Console.WriteLine(” — Main Owns gMl and gM2”);

AutoResetEvent[] evs = new AutoResetEvent[4];

evs[0] = Eventl; //NJGTIIZIE t1, t2, t3, t4 7€ X AutoResetEvent X} %
evs[1] = Event2;

evs[2] = Event3;

evs[3] = Event4;

MutexSample tm = new MutexSample();

Thread t1 = new Thread(new ThreadStart (tm. t1Start)) ;
Thread t2 = new Thread(new ThreadStart (tm. t2Start)) ;
Thread t3 = new Thread(new ThreadStart (tm. t3Start)) ;
Thread t4 = new Thread(new ThreadStart (tm. t4Start)) :
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tl. Start () ;// T Mutex. WaitAll () 7 iESERE—A Mutex 0 A (16 G A= R RETIX
t2. Start () ;// 1fH Mutex. WaitOne () 7 VL& 4 oML (IR

t3. Start O ;// {fi/H Mutex. WaitAny O J5ik&E£F— A Mutex FU2H HAEE — DX R AR
t4. Start () ;// A8 H Mutex. WaitOne () J7 VL& 4 g2 (IR

Thread. Sleep (2000) ;
Console.WriteLine(” — Main releases gM1”);

gMlL. ReleaseMutex () ; //Z8H2 12, 13 45 A4 /2

Thread. Sleep (1000) ;
Console.WriteLine(” — Main releases gM2”);

gM2. ReleaseMutex () ; //Z8H2 t1, t4 45 A4 2

//ER A DU R AR S
WaitHandle. WaitAll (evs) ;
Console.WriteLine(” Mutex Sample”);

Console. ReadLine() ;

public void t1Start()

{
Console.WriteLine (“"t1Start started, Mutex.WaitAll Mutex[])”):
Mutex[] gMs = new Mutex[2];
gMs[0] = gM1;//8)%—A> Mutex EZHAEA Mutex. WaitAll O JiEIIZH
gMs[1] = gM2;
Mutex. WaitAll (gMs) ;//554F gM1 AT gM2 ARHIRE K
gMl. ReleaseMutex () ; //MZ1E b — A4 %
gM2. ReleaseMutex () ; //MZ1E b — U IR 1%
Thread. Sleep (2000) ;
Console.WriteLine (“"t1Start finished, Mutex.WaitAll Mutex[]) satisfied”);
Eventl.Set () ; //ZkFE45R, K Eventl BWE NA M SIRE

}

public void t2Start ()

{
Console. WriteLine (“t2Start started, gMl.WaitOne( )”);
gM1. WaitOne () ;/ /5545 gl HIRERL
gMl. ReleaseMutex () ; //MZ1E b — VA4 1%
Console. WriteLine ("t2Start finished, gMl.WaitOne( ) satisfied”);
Event2. Set () ;//&FE45 0, ¥ Event2 WEHANHE SIRE

}

public void t3Start()

{
Console.WriteLine (“"t3Start started, Mutex.WaitAny Mutex[])”):
Mutex[] gMs = new Mutex[2];
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gMs[0] = gML;//@fE—/> Mutex ZLZH/EN Mutex. WaitAny () VLS4
gMs[1] = gM2;
Mutex. WaitAny (eMs) ; /558240 AR R — A Mutex X SR I
gMl. ReleaseMutex () ; //M&1E b — U IR 5%
Console.WriteLine (“t3Start finished, Mutex.WaitAny (Mutex[])”);
Event3. Set () ;//&FE45 0, ¥ Event3 WEHANHE IR
}
public void t4Start ()
{
Console.WriteLine (“t4Start started, gM2.WaitOne( )”);
gM2. WaitOne () ; //%5 4 gM2 # R
gM2. ReleaseMutex () ; //M&1E b — U EILIFI £ 5%
Console.WriteLine (“t4Start finished, gM2.WaitOne( )”);
Event4. Set () ;//&FE45 0, ¥ Eventd WEANHE SIRE

}
P IR 1 45
SRS

Mutex Sample
- Main Owns gM1 and gM2
t1Start started, Mutex.WaitAll(Mutex][])
t2Start started, gM1.WaitOne( )
t3Start started, Mutex.WaitAny(Mutex[])
t4Start started, gM2.WaitOne( )
- Main releases gM1
t2Start finished, gM1.WaitOne( ) satisfied
t3Start finished, Mutex.WaitAny(Mutex[])
- Main releases gM2
t1Start finished, Mutex.WaitAll(Mutex][]) satisfied
t4Start finished, gM2.WaitOne( )
Mutex Sample

MAATEE AT LR IG MG B, 2RFE 12,13 MUistT 2L gM1 BN 2R, T t4 7E
M2 BEUGE FFaa AT, t1 WIFE gM1 Al gM2 #BE RN T 2 J5 A4 AT . Main() s s, 1 H
WaitHandle Z:45 AT ) AutoResetEvent Xf & M5 5, XX RS SRR N LR 450 .
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8. CHZ LkiEgmiE

8.1, hR#X =R

EEHAL:  hitp://www.cnblogs.com/free722/category/291820.html
MEEE: FERAARS LT

8.2, ARIEIR

8.2.1 lockf FVEE F I
1B EE public BN

s ay ARG A LU i), H B lock(this) 7] 8.
W —A2 MyClass, %2 —> Method J5 i@ lock(this) K SZHL H S+

public class MyClass
{
public void Method ()
{
lock (this)

WIR—A> MyClass [JSEHIEA R FE P 4T Method J77k, AICASEELE R, (HIRZA
MyClass ]S40 53 5 E A [F] (2R FE FR AT Method 53, B JRERE, IAIEAL ) lock(this)
AU 24 H1 ) SEB N R BEAT TN .

2.2% | F i e 8 Y

lock(typeof(ClassName)) & & Y i 5 )72, BT — AR BT A SEB# R A — AR 3x
% (X R A typeof RIS H, Biw e, SBE T2 LM FTA LB MERILEE IR
/i il lock(typeof(ClassName)). LLR IR (1) JE ST i -

B BUE R GO MREAR I RE, I HE AR LRE . BB LR AR
IEAT AR P AT LLUT 2R 5, DRI, EATA AT REAE BB RN &, B4
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BHAEZSHISAT, M SERE SRR .

Limﬁﬁﬁmm,uﬁiﬁﬁﬁ%iﬁ% I HAEARE A YERT LLYT e . BHIR
Y, WEEBUEAE I . I HIEAKE IS A WEWT DAYT 1] B0 R —FAR A % . X
PR 5 3 B8
325 IR BIUE AT

BUE— DT ar, REFR R AN, Bae s ERr .

FENET 1, PR E PO INAFG MR R 747 8 WAEMFE S, NET 288
AT X RS %A R . B AISRA P77 HAE(E A lock("my lock™) 135, "EAI15KE
BB R A — X B
4] IERAAE A lock W ?

g U . RABTERANR.

ZRIIAMER

public class MyClass

{
private static Object somePrivateStaticObject = new Object();
// methods of class go here—can lock somePrivateStaticObject
public void Method ()
{

lock (somePrivateStaticObject)

BlE R X BT A

B, BN FIACRL ER I8 E MyClass.somePrivateStaticObject, X T 4%
SEBHI TS . T AR T A0 B R BAR YR I I 8, DR, 3k G R AR SR IR AT e — PR IR
JSRINE A

Hwk, MR RA 4 MyClass.somePrivateStaticObject HIEIZA, 3 H &% Ligtr

RHAB A BT R — B BRI, £ RSN R e 1 8 P R Fe 22 18] A
BRI
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8.2.2 # & Synchronized 5 SyncRoot /& 4 J5 3 43 4

Synchronized vs SyncRoot FAT1HIE, 7E.net [ —LbfE AR, B2 Hashtable A
ArrayList, #8# Synchronized 245 J5 151 SyncRoot S24 7732, AT IAA BRI ? FRE A
A Re AT 2

FATLA Hashtable Jufl, BE MATHIHA %

Hashtable ht = Hashtable. Synchronized(new Hashtable());
lock (ht. SyncRoot)
{

//—LeHR i

Synchronized # Rk [0 —AN2RFE 22 45 1) Hashtable, 114 k£ hashtable 7 /& — AN R FE %2
SIWE? FIABATEHNET BIVERS 45 H .

public static Hashtable Synchronized(Hashtable table)

{
if (table == null)
{
throw new ArgumentNul lException(“table”);
}
return new SyncHashtable (table) ;
}

MIERSAHEE H, Synchronized 7732 [B] 1) H 572 — > SynchHashtable 288U 1545 . 75
A AU, Synchronized 7RIk [Hl—ANEFE 2241 Hashtable, MIXAMEBEAMER H,
SynchHashtable 1% 247K H Hashtable. FUFAMIIRIUE—F. FFH SynchHashtable A1)
AR

[Serializable]
private class SyncHashtable : Hashtable

{
// Fields
protected Hashtable table;

// Methods
internal SyncHashtable (Hashtable table)
: base(false)

this. table = table;

}
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internal SyncHashtable (SerializationInfo info, StreamingContext context)

. base(info, context)

this. table = (Hashtable)info. GetValue ("ParentTable”, typeof (Hashtable));
if (this. table == null)
{
throw new

SerializationException(Environment. GetResourceString(“Serialization InsufficientState”));

}

public override void Add(object key, object value)

{

lock (this. table.SyncRoot)

{
this. table.Add(key, value);

public override void Clear ()

{

lock (this. table.SyncRoot)

{
this. table.Clear();

public override object Clone()

{

lock (this. table.SyncRoot)

{

return Hashtable. Synchronized ((Hashtable)this. table.Clone()):

public override bool Contains(object key)

{

return this. table. Contains (key) ;

public override bool ContainsKey(object key)

{

return this. table.ContainsKey (key) ;
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public override bool ContainsValue(object key)

{

lock (this. table.SyncRoot)

{

return this. table.ContainsValue (key) ;

public override void CopyTo(Array array, int arraylndex)

{

lock (this. table.SyncRoot)

{

this. table.CopyTo (array, arraylndex);

public override IDictionaryEnumerator GetEnumerator ()

{

return this. table.GetEnumerator () ;

public override void GetObjectData(SerializationInfo info, StreamingContext context)
{

if (info == null)

{

throw new ArgumentNullException(“info”);

}

info. AddValue ("ParentTable”, this. table, typeof (Hashtable));

public override void OnDeserialization(object sender)
{
}

public override void Remove (object key)

{

lock (this. table.SyncRoot)

{

this. table.Remove (key) ;
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internal override KeyValuePairs[] ToKeyValuePairsArray ()

{

return this. table. ToKeyValuePairsArray() ;

// Properties
public override int Count
{

get

{

return this. table. Count;

public override bool IsFixedSize
{

get

{

return this. table. IsFixedSize;

public override bool IsReadOnly

{
get

{

return this. table. IsReadOnly;

public override bool IsSynchronized
{

get

{

return true;

public override object this[object key]

{
get

{

return this. tablelkey];
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set

lock (this. table.SyncRoot)

{

this. tablel[key] = value;

public override ICollection Keys

{
get
{
lock (this. table.SyncRoot)

{

return this. table.Keys;

public override object SyncRoot
{

get

{

return this. table. SyncRoot;

public override ICollection Values

{
get

{

lock (this. table.SyncRoot)

{

return this. table.Values;

i, AN FRATTFTEL,  SyncHashtable JE4A4k 7k 5 Hashtable, SyncHashtable 2 fiT
RE ST FR B 2 A, B RUORIEMATR — 28773k, Bin 1 lock, FATHITE, WE—44
FEPAT T lock AR, FEARIE A BT lock 2 il , HA AR AT E 4L T35 28R4 . SyncHashtable
R X TV, RSEBLITE A 4
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PAEFRATIFEMR T Synchronized f-& SRR, H34% N RIATE F A1 SyncRoot 2 [8] i
% . SyncRoot F#KEUA I T-[F Hashtable 17 il (% 4, ZS2it, XAMERA LT AR,
B EIEFR R S, BRATIEE NI 46

public virtual object SyncRoot
{
get
{
if (this. syncRoot == null)
{

Interlocked. CompareExchange (ref this. syncRoot, new object(), null);

}

return this. syncRoot;

AR 1S4 Interlocked (UAIE, IX BRI BAT 2 XMERAR ) T (ANF 2K A3k GOOGLE
M), Interlocked AZ MNAFEIE IR EIRMA TR, TR E LR £
Hashtable SE45 i, ANBIATTAEACHS AR AL BT, 32 0] 4 7] — > object ZRAYHIXT &
BAHEFLES 1 lock(ht.SyncRoot) Fl i FHAEE F & —FERT

static object obj = new object();
lock (obj)

{

/) —LEERAE

}

A1 AN E (), AT W 1) static object 2875k G 5 57 2 5 1K, 1 SyncRoot +&
FHN o

I B AT, FRATTER R % RS B AR Synchronized F1 SyncRoot JH¥Z:, flifi12 [l i< %
A :

Hashtable i Synchronized J77%, ZER{— SynchHashtable 5% (% %, 7EIXANNGT 4
f)—AN ik, dEid lock (this._table.SyncRoot)iX #f QS K S BLLR AT 22 4 I e E, Horp
this._table.SyncRoot i [A] ffy il /& — 4™ object 2874 {5t %, £ —4 SynchHashtable 5 % SL451 f,
AERANTRHZ DR, fhME—1,

FAh, Bz RS AR a2, B TR RES A B A SyncRoot &,
PTG — B HFTEN T T

EE BB A A2 A AU CRS Ja T A BLARA 15k Br #8368t T SyncRoot & 1% -

PL T LA Queue<T>%E & Al
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bool ICollection. IsSynchronized
{

get

{

return false;

object ICollection. SyncRoot

{
get
{
if (this. syncRoot == null)
{
Interlocked. CompareExchange (ref this. syncRoot, new object(), null);
}
return this. syncRoot;
}
}
MEA EJEARRD o] LB, XA A SN T private, ANk ICollection 4% 11138
F2 A LA ) o

lock (((ICollection) queue).SyncRoot)
{

int item = queue. Dequeue() ;

8.2.3 Monitor/f# FH 7=~ & Mutex & /)

Monitor 25 I 2% F1 lock 2548L:

System. Object obj = (System.Object)x;
System. Threading. Monitor. Enter (obj) ;
try
{

DoSomething () ;
}
finally

{

System. Threading. Monitor. Exit (obj) ;
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lock <47 kb Monitor f&13, F52 lock A2 % Monitor | Enter £ Exit f— M35,
4N, Monitor I8 JLAN T BB 715
(1) TryEnter

TryEnter e A R IISEAE R A, W RAE — IR Rk As, T HAF e Rl
FIFR LA TryEnter, 7T DA 2407 1R SEAN A I 1] AR 55455

L AN B ATTAT LABEE — NS5 I [A] -

bool gotLock = Monitor. TryEnter (myobject,1000)

ik AT 2R AE S 45 1000 £ 5 MR 44 1% 18] FY) bool 4B Sk R 7 42 75 4k 25 T THI R34 o
(2) Pulse. PulseAll. Wait

Pulse L& PulseAll i&4 Wait J5 {22 B AT, EATTRE L AR SRS A 42 il £ e 2 18] 14

ZNIAMER

using System. Threading;

public class Program {
/ /TR G
static object ball = new object();

public static void Main()
{
/ /B A Bh 2 i

Thread threadPing = new Thread(ThreadPingProc) ;

Thread threadPong = new Thread(ThreadPongProc) ;

threadPing. Start () ;
threadPong. Start () ;

System. Console. ReadLine () ;

static void ThreadPingProc ()

{

System. Console. WriteLine ("Thread Ping Start!”);
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//B5E ball
lock (ball)

{
for (int i = 0; i < b; i++)
{
System. Console. WriteLine ("ThreadPing: Ping ”);
//IEHIBAFI B E X R ball BRIRFS T L
Monitor. Pulse (ball) ;
//RET ball AR 8, HFHIL X2k, EEBEEHIRA ball X581
Monitor. Wait (ball) ;
}
//IBHIBAFI B E X R ball BRIRFS T L
Monitor. Pulse (ball) ;
}

System. Console. WriteLine ("ThreadPing: Bye!”);

static void ThreadPongProc ()

{
System. Console. WriteLine ("Thread Pong Start!”);
//BE ball
lock (ball)
{
for (int i = 0; i < b; i++)
{
System. Console. WriteLine ("ThreadPong: Pong ”);
//IBHIBAFI B E X R ball BRIRFS T L
Monitor. Pulse (ball) ;
//RET ball AR 8, HFHILIXZERE, EEBEEHRA ball X581
Monitor. Wait (ball) ;
}
//IBHIBAFI B E X R ball BRIRFS T L
Monitor. Pulse (ball) ;
}
System. Console. WriteLine ("ThreadPong: Bye!”);
}
}
PATEERAT

ThreadPing: Hello!
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ThreadPing: Ping
ThreadPong: Hello!
ThreadPong: Pong
ThreadPing: Ping
ThreadPong: Pong
ThreadPing: Ping
ThreadPong: Pong
ThreadPing: Ping
ThreadPong: Pong
ThreadPing: Ping
ThreadPong: Pong
ThreadPing: Bye!
ThreadPong: Bye!

4 threadPing #EF£312E A\ ThreadPingProc #5€ ball 318 F Monitor.Pulse(ball )j5, ‘&%l
threadPong M BHZERAFIHE N HEFAF] . 24 threadPing 1 Monitor.Wait(bal)fHZEH 25, &
JFE T 7R ball B8t E, FTLA threadPong 73 LAFHAT . PulseAll 5 Pulse 77753840, At &2
) i 76 B ZE A AR R RIS 5, IR A — AR ZE, IS4G (A Pulse 77
%o

Mutex X} %

Mutex 15 Monitor 25181, 1X BLAN Ff R B o 75 293 2 102 Mutex 73 P AP : — Rl < i Mutex,
— e RGN Mutex. RGH Mutex 1] DL RIEAT B B2 (A I RFE A0 . R4S Mutex J
DU FREFE N LR RE [R5, (B2 18 F Monitor 3% S A TTEL, [A>4 Monitor 2% 1A .NET
Framework T ih i), PRI E A AR SR B0 AHEEZ R, Mutex 2852 Win32 #4i& )
3%, RE Mutex Ltk Monitor o83 K, (HZMXTT Monitor 25, & 75 20 B EE
B AT PR

8.2.4 [ HEFERFHIW

[0 A AR A T M FEB L. thin—/ N KT R BRA S 3 MNP
result = first term + second term + third term, IR EANLLIEFEF, RN 5 first
term,second term Al third term, Z5FT3 3 MNP IR LF G B EAT Sk, FRAT R EAL
FH 2[R0 FAE RIS R IR

[F 2 H S E WA, 4519 AutoResetEvent F11 ManualResetEvent, iX #-/~2&7] LA kAL
REANLLIENIBATIRES: &b FHEZt,

FAFRIMHIR AW ResetEvent [FURAS, AR ARZ LGS W — HSEAF, SUBAT, ik
SEAFEINS T T AR 4R SR1E AT
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T ARG s B BEDRE T A0 A P A A FURR AOE B R B A R BU SE RS 5

et % N result = first term + second term + third term

using System;

using System. Threading;

class CalculateTest

{
static void Main()
{
Calculate calc = new Calculate():
Console.WriteLine ("Result = {0}.”, calc.Result(234).ToString()) ;
Console.WriteLine ("Result = {0}.”, calc.Result(55).ToString());
Console. ReadKey () ;
1
1

class Calculate
{
/IR BLL %2, s
double baseNumber, firstTerm, secondTerm, thirdTerm;
// BB R
AutoResetEvent[] autoEvents;
//FHEE R EN
ManualResetEvent manualEvent;
//RENEUAE B s

Random randomGenerator;

public Calculate()

{
//HIIEAL R 5 S
autoEvents = new AutoResetEvent[]
{
new AutoResetEvent (false)
new AutoResetEvent (false)
new AutoResetEvent (false)
I
manualEvent = new ManualResetEvent (false) ;
}

void CalculateBase(object stateInfo)
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baseNumber = randomGenerator. NextDouble () ;

[/ BHFIPRENE IR, Rk E:

manualEvent. Set () ;

void CalculateFirstTerm(object stateInfo)

{
double preCalc = randomGenerator. NextDouble () ;
/R T EE A4

manualEvent. WaitOne () ;

firstTerm = preCalc * baseNumber * randomGenerator.NextDouble() ;
//BEABFEMEILES
autoEvents[0]. Set () ;
}
void CalculateSecondTerm(object stateInfo)
{
double preCalc = randomGenerator. NextDouble () ;
/R T EE A4
manualEvent. WaitOne () ;
secondTerm = preCalc * baseNumber * randomGenerator.NextDouble() ;
//BEABFEMEILES
autoEvents[1].Set () ;

void CalculateThirdTerm(object stateInfo)
{
double preCalc = randomGenerator. NextDouble () ;
/R T EE A4
manualEvent. WaitOne () ;
thirdTerm = preCalc * baseNumber * randomGenerator.NextDouble() ;
//BEABFEMAILES
autoEvents[2]. Set () ;

public double Result(int seed)
{

randomGenerator = new Random(seed) ;

[/ B RFAT TAE NN FE
ThreadPool. QueueUserWorkItem(new WaitCallback (CalculateBase)) ;
ThreadPool. QueueUserWorkItem(new WaitCallback (CalculateFirstTerm)) :
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ThreadPool. QueueUserWorkItem(new WaitCallback (CalculateSecondTerm)) ;
ThreadPool. QueueUserWorkItem(new WaitCallback (CalculateThirdTerm)) ;

//ER A H B &k
WaitHandle. WaitAll (autoEvents) ;
//EBFHNFEMNEL RS

manualEvent. Reset () ;

return firstTerm + secondTerm + thirdTerm;

Zonfil—3E4 4 4> ResetEvent, —/ ManualEvent, =/ AutoResetEvent, 47l 4
MNEFERIBATIRES .

ManualEvent 1 AutoResetEvent A5 — & A6 :

AutoResetEvent s&7E 4 ATZRFE ] set LG22 2 5, AutoResetEvent RS H 3
#H'H; ManualEvent | 75 ZF 51 ] Reset /71K E BARA .

WERER I EACHS FFATIHE, Main 77214 5618 )52 Result J73%, Result J7
HIFE 4 MR B EHUT, FLFE I ZEA WaitHandle. WaitAll(autoEvents) 4, 2545 3 ANt
HALBEISE K. 4 A ResetEvent 46 4b IR 7 &R & 9F 26 1k (W & SE B A& N T false) ,
CalculateBase & Jc#h 47 5¢ 5, HoAh 3 NZ A2 [H ZE £ manualEvent.WaitOne() &b, %5 4%
CalculateBase #1447 58 . CalculateBase 4 i baseNumber J&, 4L H ) ManualEvent Ik
BEE NL IR . HoAl LA FE M manualEvent. WaitOne(VRE TR AT, ZEFAT 58 H CHIAE
054 H SXT M AutoResetEvent IRASE N 1E. 2 3 MIHEDBRPUTEE, FLEMHE
TS, =T EEGRENERE.

EHE L AN T — S A& WaitHandle ) WaitAll. WaitAny J5E. W24 2 AN 4L 1kt
A WaitAll, #7451 F1¢): WaitHandle.WaitAll(autoEvents). WaitAny & 2545 iS4 B0 A
— AL AR N BS54

8.2.5 Timer (GRS 2%) ¥ H~H

Timer & WE —NMERES, ERHATHREMRE. EREEE, R HEL—
ANHHIZRE, AT fa 2 R 4

Myi& % . Timer(TimerCallback callback, object state, int dueTime, int period)
ZH
callback: —“> System.Threading. TimerCallback &+, F/REHATHI 7%
state: —MELE R VEEAE FH G B S, 54 null.
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T

dueTime : i i callback < A % B Ay W & C(LAZ BN B A) . f8 &
System.Threading. Timeout.Infinite ] Fj kG ZhiHI 48, $8EZ(0) Al SLRIE 31T 28
period : ] A callback [ BF [A] [ f& C DL = # H B 1 ) . B &
System.Threading. Timeout.Infinite 7] DIZEF] 2 {128 1k
Timer.Change() /7 i%: BHUERN SR E. (X —NMSHEEB RPN T
ZNIANER
using System;
using System. Threading;
namespace ThreadExample {
//Timer F X% 7
class TimerObject
{
public int Counter = O;
}
class App
{
public static void Main()
{
TimerObject s = new TimerObject();
[/ BB TALA % TimerCallback, ZZF0IG Y & w i H
TimerCallback timerDelegate = new TimerCallback (CheckStatus) ;
// RIS TEERT 25 JH 3, RGN 1s M2 4%
Timer timer = new Timer (timerDelegate, s, 2000, 1000) :
/KA A E
while (s.Counter < 10)
{
Thread. Sleep (1) ;
}
[/ timer BUAT I, ZERS 1s FFAG
timer. Change (1000, 500) ;
Console. WriteLine ("Timer #1171 7);
/KA A E
while (s.Counter < 20)
{
Thread. Sleep (1) ;
}
/ /BT Timer
timer. Dispose() ;
Console. WriteLine ("Timer ;nfliZ4T 4551 7) ;
Console. ReadLine() ;
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}
// R TR E iR v
static void CheckStatus(Object state)
{
TimerObject s =(TimerObject)state;
s. Counter++;

Console. WriteLine ("4ai7Afa]: {0} i1#t8efl: {1}”, DateTime.Now. ToString(), s.Counter);

B ERAE— e 4, R 2 7530, &R 1 F1HH—X CheckStatus() /7 i%. 41
9 WLLE, fECLIT IR R RG> 500 =0, HiEErE 1 G EHFMG. it 8uks) 19 %,
FH Dispose() 77V MIBR T timer Xt %, & IEFET

8.2.6 volatileF<8d =1 JR B IR

volatile 4+

volatile 87N T-ReaiM 7B, HI T BRI Eas, KA 2 DLV T,
PRI B AN I 2250 b B B AR S AT AT DAL » T8 7T DA DR 2% - BRAE AT AT I 1] S B0 P 2 F o
HIE

AN FTA HIRALHS AT LU E SO volatile 7B, HAT BUR SEALA AT 5E SO volatile:

gl HEAL.,

BEFRM (FEAZAR ETF3CH).

FEA, 40 sbyte. byte. short. ushort. int. uint. char. float A1 bool.
AR MR

SRR G| A BRI 2

IntPtr A1 UlIntPtr.

FEERE T, BaeRI A A EEE A BAE I ANUB R E R (1 32 L R4
Hr, N4 AT KRR RERCN volatile. 9t A SsX RN ? FRITEMEE: S ikas Z P LA
TREE volatile 7Bt 2 ZeFEHE O T 2 SR B BOBHE , Fed 2L — xi /2 volatile 7 BHRIF R
Tk, R JE FAS A CRS HH — 2 HLasd5-2 L AEXT volatile 5 BOUBUE 1. Wil CRAEFRAF )
JAFPENE? 32 fLARGEH, IAEMTEHRERIEAZLL 4 TN, B HLaTE E atAE
SEPAT AT 4 FATRIBRERRAE . (BURTBOS AT 4 570, A OBME T A (1
PLEELH R T2, RFAEZLREN LN XUt , A r aeRINIBES]—F, Sl
FIHALRE 7o XA, EICIERER volatile FEAE L LRREIAET T E2 2 DB &k
HIRBE T
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LB FXS volatile SR T HIEEE, KEKWARE, ARECHITFL.

8.2.7 Interlockeds#/E

System.Threading. Interlocked 38y 2 MR IL L (1A B4R L) T84 .

RIS R T 2R A

I8N, P TEEAE 2 2RI DL N ORT I BRI R A, HOX SU R R 2 2K
T2 550 LI ERAE A2 3 . 3B Uk B AH 4 Interlocked 2R 4E T — /N E TR T 52
FOX R E PR . IXANRARAE T Increment. Decrement. Add #4579 F F-%4 int B¢ long

USSR | A IR

AN BIARAD:

using System;

using System. Threading;

namespace ProcessTest
{
class Program
{
static int counter = 1;
static void Main(string[] args)

{

Thread t1 = new Thread(new ThreadStart (F1)) :
Thread t2 = new Thread(new ThreadStart (F2)) :

tl.Start () ;
t2. Start () ;
tl. Join();
t2. Join () ;
System. Console. ReadKey () ;

static void F1()

{
for (int i = 0; i < 5; i++)
{

Interlocked. Increment (ref counter) ;

System. Console. WriteLine ("Counter++ {0}”

Thread. Sleep(10) ;

counter) ;
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}

static void F2()

{
for (int i =0; i < 5; i++)
{
[nterlocked. Decrement (ref counter) ;
System. Console. WriteLine ("Counter— {0}”, counter);
Thread. Sleep (10) ;
1
1

Interlocked ZXILEML T Exchange (¥R k5| A %15 ). CompareExchange (Eb#%
S FR R EE R Bl 5| R RIRAED, F T AR a5 B 2R A B AR PR AL 5 T A

8.2.8 & H SemaphoreZ& R il S ¥ I 5 15 IF1 4K

FRXFER — M5 —MEEG RS —ERENFEL, WA 55y hidf T
N, SRR O ASITIF. C#ifit T Semaphore 243k AL BIX #1175 . Semaphore 257] LA7E
F&E I 45 8 TR A R, A WaitOne J7vESE R —ANB5UR, {6 Release J7 VAR — AN 1R«
A AR

using System;

using System. Threading;

namespace ProcessTest {
class Program
{
static Semaphore semaphore;
static void Main(string[] args)
{
/ /B — AR B RS
//GHRECRN 5, FRIREHRECR 2
[/ LA S 3AHIE
semaphore = new Semaphore (2, 5);
[/FFIE 3AERRE, ALEAIEAFRN 2 AN PR
for (int i = 0; i < 3; i++)
{
Thread t = new Thread (new ThreadStart (WorkerProc)) ;
t.Name = “Thread” + i;

t.Start () ;
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Thread. Sleep (30) ;

}
System. Console. ReadKey () ;
}
static void WorkerProc ()
{
for (int i = 0; i < 3; i++)
{
[/ E—N R E S
semaphore. WaitOne () ;
Console. WriteLine (Thread. CurrentThread. Name + ”: Begin”);
Thread. Sleep (200) ;
Console. WriteLine (Thread. CurrentThread. Name + ”: End”) ;
/ /T BLIR
semaphore. Release () ;
}
}

ﬁ?%%@@*ASWWMW%,ﬁ%%%ﬁﬁﬁ%Swﬁ U 2 NRIRSS 3 Mk
FEsed, HE 3 NHEHELENSH. TEREELEF—NRE, SKNEEFRE, Kk
200ms, B JE BT -

KB AT

file:///E:/Cod
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8.2.9 HReaderWriterLockZ852I %2 FH P i/ P B ET

{81 F Monitor B Mutex HEAT [0 (1) ] #: B1T-8k 5 U7 ML AUAS e VAR X &
Yiin], XEERRCR AN K S . VP2, BFR TV i BRI AT 305, SR
KD . NfRYIX— A, CH#RAL T System.Threading.ReaderWriterLock 25 P& N %5 F P i3t
I P BRI, 2K SCBLLU R D68 WER SRR S HAEDUE, IR A T LR RE AR v] Xt
R FAT SR EBUE, FE H SR B R A IR, B 22 N2 n] [R5 12 B R g AT 5
BREBUE, DAL o a0 R SR AR AN DA AT 5 S R AR %Z*Aﬂﬁﬁﬁﬁﬁﬁﬂ
XZ RIS HAEBE, EAEIE. FRdie. b aue s, nvr 24
A BiEatem b8t F—mZ, R —EEET ‘%T%‘—'T’F

ARG -

using System;

using System. Threading;

namespace ProcessTest {
class Program
{
//BER
static int theResource = 0;
[/ BERAE
static ReaderWriterLock rwl = new ReaderWriterLock() :
static void Main(string[] args)
{
/7oy BN 2 AN EARIE SRS, 2 DMERAELE, JPRE)
Thread tr0 = new Thread (new ThreadStart (Read)) :
Thread trl = new Thread (new ThreadStart (Read)) :

Thread tr2 = new Thread(new ThreadStart (Write)) :
Thread tr3
tr0. Start () ;

new Thread(new ThreadStart (Write)) :

trl. Start () ;
tr2. Start () ;
tr3. Start () ;
[/ AR PAT e e
tr0. Join() ;
trl. Join();
tr2. Join() ;
tr3. Join() ;
System. Console. ReadKey () ;
}
/ /S
static void Read()
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{
for (int i = 0; i < 3; i++)
{
try
{
//HVE R EAES, WRAE 1000ms PR FREUSEERERT, S
rwl. AcquireReaderLock (1000) ;
Console. WriteLine ("JF8#2HNE#, theResource = {0}”, theResource);
Thread. Sleep (10) ;
Console. WriteLine ("#2HU 45, theResource = {0}”, theResource);
[/ RETBOTE AR AR B
rwl. ReleaseReaderLock () ;
}
catch (ApplicationException)
{
/ /SRR B 2 T A 22
}
}
}
/15t
static void Write()
{
for (int i = 0; i < 3; i++)
{
try
{
// BB S EAES, WEAE 1000ms PR IREUSERES, WS
rwl. AcquireWriterLock (1000) ;
Console. WriteLine ("T85 #dE, theResource = {0}”, theResource) ;
// ¥4 theResource Jil 1
theResourcet++;
Thread. Sleep (100) ;
Console. WriteLine ("S#AE45, theResource = {0}”, theResource) ;
[/ RETBCS 1R AR B
rwl. ReleaseWriterLock() ;
}
catch (ApplicationException)
{
/ /RIS HR AR B 2 T
}
}
}
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BB AR 2 NIRRT 2 N5 NERE, A BT SRR BT AR T A

theResource
theResource

+, theRezource
, theResource =
theResource =
theResource
theResource
theHesource

2, theRezource
., theResource =
theResource =
theResource
theResource
theResource
theResource

, theResource
theResource
theResource
theResource
theResource
theHesource
theHesource

, theResource

[=p IS % Y MY T O S O - D IR Y| N | N - B I | I | IO -~ R [ [

MEIBATHR, BAVRESE 1 SHREOUE I Z8, A2 DR EIEE: 5
BARBUR I B, XNV N T S B AE

W — AR RO E RS, AT S R g, AERABI, HHA NG %
YE4, WL ] ReaderWriterLock 2511 UpgradeToWriterLock(int timeOut) 7%, 1% J5 i [A]
—~ LockCookie 18, iZ{A1#7F T UpgradeToWriterLock 77218 F BT £ A8 IR o £5 5 #4F
SEf G, A1 DowngradeFromWriterLock(LockCookie lockcookie) 7%, 1% 7 EEARYEAE N
LockCookie Z#{, ¥ £ FE8i1K 5 3] UpgradeToWriterLock J5 21 FH A RS« HARAS F 5
%, KFATLLEE MSDN PUSKEUH R 51 o

8.2.10 R = AHA
SRS

B ANERFEEH TG, BERNEPATCEE, REAMEEPAT, XTI ONE S T
vk BRI, B s vERATE R R REdE RS, ELanEp DR UG n 2%, IXFELRFERETHZE, M
TovEma B PR EARIE SR o X R LB R oA R, BT DO B ERATT R ZAE R s

FAINER R, TR T 58 546 — AN Bl e L 5 R iR itk
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P —DNRREEAE, PATIZT57E. BRI ER A, QRSP AT HoA A Sl S iR .
RADIHEPATE R, I RE B AT, CAAEHE R D IR 4R

WHATSE B S 20 7 Ve 2 Coul i S5 25 24T Al Beginlnvoke Al EndInvoke 7775 RS2 4
Fike

Beginlnvoke J7 %R 7.

IAsyncResult Beginlnvoke(......, AsyncCallback callback, object 0);

...... FormARIEHE XNS Y E.

AsyncCallback Z#/2 —/H T IR ZRIE, e EAA:

public delegate void AsyncCallback(lAsyncResult ar). ' 1AsyncResult Z£H T .3 7
B ITERPAT SR

Object ZHUH] T-1E T A2 55 [ e B IR 326 — LU fEINME 2., RS R

Endinvoke 77 JR 5.

xxx EndInvoke(lAsyncResult result);
XXX o S B AR JE A T PR R 2R A, 1AsyncResult A T 603 5240 7R AT
élﬂ:l:%c

RAEERARA R EABTHME T

using System;
using System. Threading;

using System. Runtime. Remoting. Messaging;

namespace ProcessTest {

class Program
{
[/ B PAT R E 5
static AutoResetEvent ev = new AutoResetEvent (false) :
//E X =
public delegate int Deleg(int a, int b);
static int WriteSum(int a, int b)
{
[/ BN HETRAE 1D 5 J% Sum {5
Console.WriteLine(” #% 4T WriteSum HJ 2 # 1D A : {0} , Sum = {1}”
Thread. CurrentThread. ManagedThreadld, a + b);
return a + b;
}
// R R A

static void SumDone (IAsyncResult async)
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/AR LAY, BN AR IEAE AT Hoft LA
Thread. Sleep (1000) ;
//async ELEE TR E T AT A R
/I WERESE R asyne ik )52 4E
Deleg proc = ((AsyncResult)async).AsyncDelegate as Deleg;
[/ BRBUS 35 7 AT 5 R

int sum = proc. EndInvoke (async) ;

[/ RoREE R
Console.WriteLine(” # 47 SumDone #J 2 #£ ID A : {0} , Sum = {1}7,

Thread. CurrentThread. ManagedThreadld, sum);
// AT AsnycState JE IR ELIE T AL AR AE
//RERRAE 5 3R b 1 B 58
((AutoResetEvent)async. AsyncState). Set () ;
}
static void Main(string[] args)
{
/RS
Deleg proc = new Deleg(WriteSum) ;
/ /R R 77 i HZFE
//¥87E SumDone A5 A5 AT 5 S 1 [0 1 B 4
//H85E ev N object 8, MT R RN R A S LA AERAE
[AsyncResult async = proc.BeginInvoke (10, 10, SumDone, ev);
Console.WriteLine (" ZFE 1D F: {0}, mPEAECTFHIAT, IEEMFRAETM. 7,
Thread. CurrentThread. ManagedThreadld) ;
/ /SRy e T A SR
ev. WaitOne () ;
Console. WriteLine (" b HAE 5! 7)) ;

System. Console. ReadKey () ;

TERRER RIEAT 4R

v file:///E: ."Cude."Iest.."Prn-::ess."Prucess/hlm'l)ebug."Prncess EXE

HERMEIBATER, AT B R B AL [F] — D AR AT .
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NJTi34E 7E OneWay 5

BATA# System.Runtime.Remoting.Messaging.OneWay 4344 5 F FATA — AN 72, i%4%
PEE IR CLR Z T VEA IR FUEA(E B o BIEZ VLSRR B 7 4 GEid return 35 5] 5L out.
ref 5 XIS H0D, (HHEFRC T OneWay ik, BB A2 FR FARA{E R

— M bRIC Y OneWay itk R 7 i R RT LARE 5 AT, thm] USR8 7 s . i sRAe
EMPITERPSHE T — DN REABA R, ERDIT, &AW & E LR HIERD
TR, ZRERA PR K2 HIEOUT, $ehnic )y OneWay (7R LS P 5 T AR .

8.2.11 R HMHH

BRI, AT REZ R IRES R A Z B LR T AT . tBALR U, 1T
B %A AT IR A A A R P R BT 1, AR — AN RAT B SR T ik
PATH AR, filk HAFI AR PHZE, KIS RISERF AT 58 e IXFE, AMUEIE 24T
el FAF T3 VR RIPAAT 5 A S R K R i S P ) A K o Aoy A R A e 2 218k
T CaBB T, WHERDEE.

ERESTILST D AR e 7 n SR S LU T AR U, A2 N S ) AN i L S
—Ff MulticastDelegate (£ 4%ZHE). MulticastDelegate 2542 T —> GetlnvocationList J5i%,
IR B 2 SRR BT A A . IR R e S BRAT T 1 A AR B Th Rg

IS

using System,;
using System. Threading;

using System. Runtime. Remoting. Messaging;

namespace ProcessTest {
class Program
{
//FE LA
public static event EventHandler<EventArgs> OnEvent;
//T5E
static void Methodl (object sender, EventArgs e)
{
/R PAT %I A% 1D
Console. WriteLine(” i H Methodl & D N {0}”
Thread. CurrentThread. ManagedThreadld) ;
Thread. Sleep (1000) ;
}
/)77 2
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static void Method2(object sender, EventArgs e)

{
Console. WriteLine (" i Method2 ST SR D N {0r”
Thread. CurrentThread. ManagedThreadld) ;
Thread. Sleep (1000) ;
}
static void Main(string[] args)
{
/RN ELRE 1D
System. Console. WriteLine (” + 57 2 1D N : {0}”,
Thread. CurrentThread. ManagedThreadld) ;
/ /¥4 Method 1 Method2 Vit £ Z 1o
OnEvent += new EventHandler<EventArgs> (Methodl) ;
OnEvent += new EventHandler<EventArgs> (Method2) ;
// I T AT SIS e 2 P
//BRBCREA I 2 IR E SR
Delegate[] delegAry = OnEvent.GetInvocationList();
SEIESIRIIES
foreach (EventHandler<EventArgs> deleg in delegAry)
{
// B2
deleg. BeginInvoke (null, EventArgs.Empty, null, null);
}

System. Console. ReadKey () ;

ARG HAT S5 R0 T 1A -

+ File:fFffE:/CodefTest/Process

i FiMe thod1 f
 FMe t hod2ft

EREWEIEITE R RI, ELLFE ID. 4T Methodl BELIZAE ID. $44T Method2
BRI A LR FE 1D HEAHME, bl A ERAT TS B T S SR .

8.2.12 BackgroundWorker

A RS 22 151 14T/ Beginlnvoke J7ESEIL R D B AE R BB T, BAMEZ Bl
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TAEAE B — NREHAT L TAE, ERUEPIT — N EHER S0 OK T, HEAKZE
FAh TR . A BA R RI VS I R P AR 2 AR SRR T B, M — AN R DA
BREL, FERRBT SC B G B E I PAT — AN R R A, TSP 84T SR R
EH TR T A3 . ZR2H M, X System.ComponentModel.BackgroundWorker 2
I 6E

BA1S B AR

using System;

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

using System. ComponentModel ;

using System. Threading;

namespace ThreadTest
{
class Program
{
/ /614 BackgroundWorker X 4
static BackgroundWorker bw = new BackgroundWorker () ;
//TABAES
static AutoResetEvent av = new AutoResetEvent (false) :
static void Main(string[] args)
{
// R AR 1D
Console. WriteLine (" F4E#E ID &: ” + Thread. CurrentThread. ManagedThreadld) ;
/I AR (A R £
bw. DoWork += new DoWorkEventHandler (bw DoWork) ;
/[N AR 58 U A [ 1R b
bw. RunWorkerCompleted += new
RunWorkerCompletedEventHandler (bw RunWorkerCompleted) ;
//JaEN AR, I NEALE RS
bw. RunWorkerAsync ("FRAE TAEWE! 7);
/RS BRAE SE R
av. WaitOne () ;
Console. ReadKey () ;

/AR AR R
static void bw DoWork (object sender, DoWorkEventArgs e)

{
/SRR TAESAE 1D
Console. WriteLine ("5 TAEZFE ID N: 7 + Thread. CurrentThread. ManagedThreadld) ;
//RHR 1 RS, B ] A
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Thread. Sleep (1000) ;
/BRI NS
Console. WriteLine (e. Argument) ;
/BT BRAE 4SS
e.Result = " TARMRITER”;
}
/ /53548 52 BET i R
static void bw RunWorkerCompleted(object sender, RunWorkerCompletedEventArgs e)
{
/SRR TAESE AR 1D
Console.WriteLine (" % & T fF 5% WM % & 1 A~ : 7 +
Thread. CurrentThread. ManagedThreadld) ;
/) BRFELERE A R
Console. WriteLine (e. Result) ;
/I RIERIBAES

av.Set () ;

FEFPIZAT A R0 T -

MIBATE REATAE , R BRI LR 5 208 % A A T A FEIZeRE, seBl 1 R D #dt .
T EL AR — N AN

B % —4> BackgroundWorker 2%,

122K H) DoWork Sy 7 D 184 A R 4L

%
1% RunWorkerCompleted =543 it 5 204548 5¢ i i 149 190 30 BR K
PATIZIE) RunWorkerAsync 777%, Ja 3 s b #AE . v RZ 71248 € —1> object 287
WS, SSRGS D EAE TAE RS, T — L TR R R L 2 E

5. £ R AE TAE 2 v ] DoWorkEventArgs 24 1¥] Argument J& 14 1352 B FH 3 26 FE A7
NEHE: ATFZZ 8 Result YN TP HAEMSE R, x4 R ot 7o
J S P [ 1 B

1.
2. N
3. N
4.
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6. [B4 ek FAT 48 B 4% A9 RunWorkerCompletedEventArgs 241 (1) Result J& 13215 T4k
BB NRAEL R, JEAT DG 3 .
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